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AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI

JlvcuuniHa mamemamuyeckui auaaus BXOANUT B 00s13aTEIbHYIO 4aCTh 00pa30BaTelbHON
nporpaMMbl 6akanaBpuara no HamnpasieHuto 02.03.01 MaTtemaTuka ¥ KOMIOBIOTEpHBIE HAYKH.

JucuuruiiHa peanusyercs Ha (pakynbTeTe MamemMamuky U KOMNbIOMEPHbIX HayK Kaerpoi
MamemMamuyecko2o aHanu3a.

ConeprkaHue QUCIUTUTMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX: C AJIEMEHTAMHU TCOPUU
MHOXECCTB, CO CBOIMCTBAaMHU MHO>KECTBaA I[eﬁCTBHTGHBHBIX YuCcel; C UBYUCHUCM U OCBOCHUCM
0a30BbIX MOHATUH aHANW3A: Tpeied QYHKIIUU, €€ HEMPEPBIBHOCTD, AU depeHIIupoBaHNe U
UHTETPUPOBAHUE; C U3yYeHHEM (yHIaMEHTAIBHBIX CBOMCTB YUCIOBBIX U (PYHKIIMOHAIBHBIX

PAIOB.

JucnuninHa HaueneHa Ha GopMHpoOBaHUE CIEAYIONUX KOMIIETEHIIUI BBITYCKHUKA:
yHugepcanvHulx — YK - 1;

oowenpogeccuonanvrovix — OIIK- 1;

npogeccuonanvuvix — 1K - 1.

HPGHOI[aBaHI/IG AUCHUIINIMHBI IPEAYCMAaTPUBACT NPOBCACHUC CIICAYIOIINX BUIOB y‘I€6HHX
3aHATHI: JleKyuu, npakmuvyecKkue 3anuiamusl, camoCcmosimelbrad pa60ma.

Pabouas nporpamma ITUCHUIUIMHBI IPEAyCMaTPUBAET IPOBEICHUE KOHTPOJISL YCIIEBAEMOCTH B
bopme koHmpoavbHOU pabomul U KOINOKEUyMa ¥ TPOMEKYTOUHOTO KOHTPOJIS B popMe 3auema u
9K3aMeHa.

O0beM AUCIUIUTMHBI B O4HOU (popMe 28 3a4eTHBIX €UHUII, B TOM YHCJIE B aKaIEMUYECKUX
yacax 10 BUJIaM Y4€OHBIX 3aHATHI:

CeMm YueOHble 3aHATHS dopma
ectp | Beero B TOM YHCJIE IIPOMEKYTOUHOH
KonrtakTHas paboTta 0Oydarommxcs ¢ CPC, aTTecTaluu
MpernoaaBaTeIeM B TOM
Bcero 13 HUX qyucie
Jlexuun | Ilpaktnu | KCP | koHCYnBT | 9K3aM
ecKue aruu €H
3aHSTHS
1 252 136 68 68 116 3a4eT, SK3aMeH
2 216 120 60 60 96 3a4eT, DK3aMeH
3 288 116 58 58 172 3a4eT, SK3aMeH
4 252 112 56 56 140 3a4eT, SK3aMeH
Hro | 1008 484 242 242 524
ro

1. enn ocBOeHHS AUCHMUIIUHBI

LensaMu ocBOCHUS AUCHMIUIMHBL MamemMamuyeckull auaiu3 SBISIOTCS:

-- OBJIQJICHHE OCHOBHBIMH TOHATHSMHU aHanu3a (QyHKIM, npeaen (QyHKInu,
HEMPEPLIBHOCTh U UG PEepeHIIPYyeMOCTh (YHKIUHU, TPOU3BOIHBIE U AuddepeHnasl
byHKIIMH, Mepa U UHTETrpaJ, psn);




-- TBOPUYECKOE OBJAJCHUE OCHOBHBIMU METOJIAMHU U TEXHOJIOTUSIMHU JI0Ka3aTeJIbCTBA
TEOpPEM M PEIICHHS 3aJa4 MaTeMaTHYeCKOTO aHalln3a;

-- OBIIQJICHHE OCHOBHBIMU MeTOoaaMu (D PepeHIInaIbHOr0 U HHTETPATbHOTO UCYUCIICHUS,
TEOPHH PSAJIOB, METOIAMH TAPMOHHYECKOTO aHAIN3a, B YaCTHOCTH, IS CO3/IaHus 0a3bl
MOCJIEIYIOLIUM KypcaMm.

2. Mecto aucuuniaunsl B cTpykrype OITOII 6akanaBpuara

JlMciuniunaa Mamemamuyeckuti aHa1u3 BXOJUT B 00S3aTENbHYIO YacTh
o0pa3oBaTenbHOI MporpaMmbl bakanaspuama no Harnpasienuto 02.03.01 Mamemamuxa u
KOMNbIOMepHble HAYKU.

3HaHUs 10 MaTEMAaTUYECKOMY aHaJIHM3y CTYACHTAM HEOOXOAMMBI Il U3yUEeHHUS
HapauIeNbHBIX MY M MOCIEAYIOINX 32 HUIM YHHBEPCHUTETCKHX KypcoB: audepeHranbHbe
ypaBHeHHs, auddepeHnnanpHas reoMeTpus M TOMOJIOTHs, (YHKIIMOHAJIBHBIN aHaIn3,
YPaBHEHUS B YAaCTHBIX ITPOM3BOIHBIX, TEOPUS BEPOSATHOCTEH, YMCICHHBIC METO/IBI, METOIbI

ONTUMM3ALMUU U Jp.

N3yyeHne Kypca MaTeMaTHYeCKOrO aHalW3a IPEAIoyiaracT Xopollee 3HaHWE
MIKOJBHOTO Kypca MaTeMaTHKH, OCOOCHHO BIIAJICHUE TOXKIAECCTBEHHBIMH IMpPEeoOpa3oBaHUSIMU
anreOpanyecKux U TPUTOHOMETPHUYECKUX BBIPAKEHUH M 3HAHHE CBOMCTB OCHOBHBIX
3JIEMEHTAPHBIX (YHKLUH.

3. Komnerenuuu odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHS THCIHUTIIUHBI
(mepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMs1)

Kon u Kon u HaumeHoBaHue [Tnanupyembie pe3ynbTaThl 00yUeHUS
HauMCHOBAHUC HHJUKATOpa NOCTHKCHUA

KOMIETEHIINH U3 KOMIIETeHIINH

dI'OC BO

YK-1.Cnocoben VK-1.1.3HaetT npuHIUIIBI 3Haem: CTPYKTYpy 3a7a4 B 00J1acTH
OCYIIECTBIISATh cbopa, otbopa u MaTeMaTUYeCKOro aHalin3a, a TAKXKe

MOUCK, KpUTUYECKU I
aHaJIU3 U CUHTE3
uHpopmanuu,
MMPUMCHATH
CHUCTEMHBIN ITOIXO0M
AJId pCIICHU A
MOCTaBJIEHHBIX
3a/1a4

00006m1eHNsT HHGOPMAITUH.

0a30BBIE COCTABIISIONIME TAKMX 3a7a4.
Ymeem: ananu3mupoBaTh MOCTAHOBKY
TAHHOM 3a1a4u B 00JIacTH
MaTeMaTUYECKOTO aHaJIN3a,
HEOOXOUMOCTh M (MJTH) TOCTATOYHOCTh
nH(MOpMALIUY IJIs €€ PEIICHHUS.
Braoeem: naBbikamu coopa, otbopa u
0000111eHUs HAyYHOU HH(POPMALIUU B
00J1aCTH MAaTEMaTHYECKOr0 aHaIH3a.

VK-1.2.YMeeT COOTHOCUTH
Pa3HOPOHBIC SBICHHS U
CI/ICTGMaTI/I?)I/IpOBaTb X B
pamMKax u30paHHBIX BUJIOB
npodhecCHOHATBLHOM
JIEATENHHOCTH.

3Haem. IPUHIUIBI MATEMATUYECKOTO
MOJEIIMPOBAHNS PA3HOPOJIHBIX SIBJICHUM,
CUCTeMAaTH3aINK Hay4YHOU HH(OpMAIIIH B
o0acTu MaTEMaTHKU U KOMITbIOTEPHBIX
HayK.

Ymeem: cucTeMHO MOAXOIUTH K PEIIEHUIO
3a]a4 Ha Pa3sHOPOHbIC SABJICHHS B 001aCTH
MAaTE€MaTUKU U KOMITBIOTEPHBIX HayK.
Braoeem: naBblkamMu cucTeMaTU3alun
Pa3HOPOJHBIX SIBJIEHUH IIyTEM
MaTeMaTUYeCKUX UHTEpIpeTaui u
OLICHOK.

VK-1.3.meet
MPAKTUYECKUI OTBIT

3naem: coBpeMeHHBIE METO/IbI cOOpa 1
aHaIM3a HAyYHOTO MaTepHaia ¢




paboThl ¢
UH(POPMALOHHBIMH
MCTOYHHKAMH, OTIBIT
HAY4YHOTO IOKCKa,
CO3JJaHMS HAYYHBIX
TEKCTOB.

MCIOJIb30BaHUEM UH(OPMAIIMOHHBIX
TGXHOHOFHﬁ; OCHOBHBIC METOAbI paGOTbI C
pecypcamu cetu HTEepHET.

Ymeem: npuMeHSTh COBPEMEHHBIE METO/IbI
U CpeICTBa aBTOMAaTU3HPOBAHHOIO aHAIN3a
" CUCTCMATU3all HAYYHBIX JaHHBIX;
MPaKTUYECKH UCII0JIb30BaTh HAYYHO-
oOpa3oBaTenbHbIe pecypchl IHTepHET B
HAy4YHBIX UCCIIEJIOBAHUSIX U B
ACATCIIbHOCTH II€aarora.

Bnaoeem: HaBbIKaMH UCTIONB30BAHUS
MH(POPMALIMOHHBIX TEXHOJIOTUN B
OpraHM3aliy U MPOBEICHUU HAYYHOTO
HUCCICAOBAHUA, HABbIKAMH HCIIOJIb30BaHUA
COBpPEMEHHBIX 0a3 JaHHBIX; HAaBBIKAMHU
MPUMCHCHUSA My.HBTI/IMe,Z[I/II\/'IHBIX
TEXHOJIOTHI 00pabOTKH U MPeCTaBICHUS
I/IH(bOpMaI_[I/II/I; HaBbIKaMH aBTOMAaTHU3allnuu
MMOATOTOBKH JOKYMCHTOB B Pa3JIMYHBIX
TEKCTOBBIX U ITpaMueCcKUX pelakTopax.

OIIK-1. Cnocoben
KOHCYJIbTUPOBATh U
UCIIOJIb30BATh
byHIaMEHTATBHBIC
3HAHUS B 00JIACTH
MaTeMaTHU4eCKOTo
aHaim3a,
KOMIUIEKCHOTO U
(GYHKIMOHATIBLHOTO
aHanM3a

anreOpsl,
AHAJIUTUYECKOMN
TEOMETPHH,
nuddepeHanbHON
TEOMETPHUH U
TOTIOJIOTHH,
nuddepeHITmaTbHBIX
YpaBHEHUH,
JTIUCKPETHOM
MaTEeMaTUKH U
MaTeMaTU4YECKON
JIOTUKH, TEOPUHI
BEPOSATHOCTEH,
MaTeMaTU4YeCKON
CTaTHCTUKH U
CIIy4alHBIX
MPOLIECCOB,
YHCIIEHHBIX

OIIK-1.1.00manaet
0a30BBIMH 3HAHMSIMU,
MOJTy4YEeHHBIMU

B 00acTu

MaTeMAaTHYECKUX U (WITH)

C€CTCCTBCHHBIX HayK.

3Haem: TeopeTUYECKUE OCHOBBI 0a30BBIX
MaTeMaTHYECKUX AUCLIMITIIUH
(MaTeMaTUYECKOro

aHaJin3a, KOMIUIEKCHOTO U
(YHKITMOHATLHOTO aHATN3a

anreOppl, aHATUTUYECKON TeOMETpHH,
Qg depeHInaIbHON reOMeTpUu 1
TOMOJIOTHH, U] PepeHITHATBHBIX
YPAaBHEHUH,

JTUCKPETHON MaTeMaTUKH U
MaTEeMaTHYeCKOH JIOTHKH, TEOPUHU
BEPOATHOCTEMN, MATEMATUYECKOM
CTaTHCTUKH U CITYYaifHBIX MPOIIECCOB,
YHCIIEHHBIX METOJIOB), @ TAKXKE
TEOPETUYECKON MEXaHUKH, (PU3UKH.
Ymeem: pemats 3a1auu, CBsI3aHHBIE C
HCCIIEIOBAHUEM CBOMCTB (DYHKIIMH M KX
MIPOU3BOJIHBIX, C UHTEIPUPOBAHUEM, C
n3ydeHneM (QyHKIHNOHAIBHBIX PSI/IOB, C
Qg QepeHIMaIbHBIMU YPaBHEHUSIMH, C
YHCJIEHHBIM pellIeHuEM
muddepeHIMaNbHBIX YPaBHEHUH, C
anreOpandeckKuMu ypaBHEHUSIMHU U UX
CHCTEMaMHU.

Bradeem: 6a30BBIMU METOIAMHU
COBPEMEHHOTO MaTeMaTUYECKOTO aHATH3a
10 UCCIIEIOBAaHUIO0 MAaTEMATHUECKUX U
€CTECTBCHHOHAYYHBIX 3a71ad.




METO/IOB,
TEOPETUYECKOMN
MEXaHUKH B
npodhecCuoHATBLHOM
JeATEIbHOCTH

OIIK-1.2.Ymeer
HUCIIOJIB30BaTh UX B
npodecCHOHATbHON
OCATCIIbHOCTH.

3uaem: cnocoOBI UCIOJIB30BAHMS 3HAHUI
B paBHI/I‘IHBIX OGH&CTHX MAaTCMAaTHUKHN HpI/I
peIeHNU KOHKPETHBIX 33/1a4 B 00J1aCTH
MAaTEMATUKU U €CCTCCTBCHHBIX HayK.
Ymeem: NpUMEHSTH pa3TMYHBIC METO/IbI
COBPEMEHHOT0 MaTEMaTUYECKOTO aHAIN3a
10 MCCIEIOBAaHNIO MAaTEMAaTHIECKUX U
eCTeCTBeHHOHaY‘-IHBIX 3a1a4.

Brnaoeem: HaBbIKaMu IPUMEHEHHUS
METOJ0B COBPEMEHHOI'0 MAaTEMaTH4YE€CKOTO
aHaM3a MPHU PEIICHNN KOHKPETHBIX 3a71a4
B 06.HaCTI/I MAaTEMATUKU U €CCTCCTBCHHBIX

HayK.

OIIK-1.3. ImeeT HaBbIKU
BBIOOpaA

METOJIOB PEIICHUS 3a/1a4
npodeCCHOHATbHON
NESITEIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUU.

3Haem: pa3aMYHBIC METOIBI COBPEMEHHOTO
MaTeMaTHYECKOI0 aHaJIM3a I10
HCCICOAOBAHUIO MAaTEMATUUCCKUX U
€CTECTBCHHOHAYYHBIX 3a71aY.

Ymeem: KOppeKTHO BBIOPATh METOJIbI
pelIeHNs KOHKPETHOW 3aJ1a4uH B 00JIaCTH
MaTEMaTUuKH U €CTCCTBCHHBIX HayK.
Braoeem: HaBbIKaMu BEIOOpA METO/IOB
pelIeHus 3a/1a4 COBPEMEHHOTO
MaTeMaTHYECKOTO aHaJIn3a.

[IK-1. Cnocoben
JIEMOHCTPHPOBATH
0a30BbIC 3HAHUS
MaTeMaTHYECKUX U
€CTECTBCHHBIX HaYK,
OCHOB
POTrPaMMHUPOBAHUS
1 “H()OPMAITMOHHBIX
TEXHOJIOTUH

[1K-1.1. Ob6namaer
0a30BBEIMU

3HAHUSIMH, TTOJTYYEHHBIMH B
0071aCTH MaTEMAaTHYECKUX
U (WJIH) €CTeCTBEHHBIX
HayK, IPOTPaMMHPOBAHUS
n

UH(POPMALIMOHHBIX
TEXHOJIOTHH.

3Hnaem: OCHOBBI MaTEMAaTUYECKOTO aHATIN3a
U pa3JInyHbIe TPUIIOKEHUS

Qg QepeHIMaTbHOr0 U HHTETPATBHOTO
MCYHCIICHUS] B MATEMAaTUYECKUX U
€CTECTBEHHBIX HayKaxX; COBPEMEHHBIC
SI3BIKM IPOTPAMMUPOBAHUS U
COBpPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUH.

Ymeem: npumensats nuddepeHuuaibHoe U
MHTETrpalbHOE UCUNCIICHHUS VISl PEIICHUS
Pa3IMYHBIX 33/1a4 MaTEMAaTHIECKUX U
€CTECTBEHHBIX HayK; COCTaBIATh
POrpaMMbl Ha COBPEMEHHBIX SI3BIKAX
MIPOrpaMMHUPOBAHHUSL.

Braoeem: 6a30BbIMU METOIAMH
mudPepeHIaATBHOTO U HHTETPAIBHOTO
HWCYHCICHUI; HaBbIKaMU
MIPOrpaMMHUPOBAHUS Ha COBPEMEHHBIX
A3BIKAX.

I1K-1.2. YMeeT HaXOOUTh,
(dbopMynHupoBaTh U pelaTh
CTaHJapTHbHIE 3a]]au B
COOCTBEHHOM Hay4YHO-
HCCIIEI0BATEIIbCKOM
JESITEIbHOCTH B
MaTeMaTHKe U
nH(popMaTuKe.

3naem: 061aCTH MPUMEHEHHUS

Qg QepeHIMaTbHOr0 U HHTETPATHHOTO
WCUUCIIEHUS; PAa3JINYHBIE S3bIKU
IPOrpaMMUPOBAHUSI.

Ymeem: pematsb 3aauu, CBsI3aHHBIE: C
UCCIICIOBAaHHEM CBOWUCTB (DYHKLIUN U UX
IIPOU3BOJIHBIX, C U3yYEHUEM
(YHKIMOHATBHBIX PS/IOB, C OLIEHKOM
MOTPEUIHOCTH allpPOKCUMAaUH (PYHKIUII;
IPUMEHSTH Pa3IMYHbIC SI3BIKH




MPOrPaMMHUPOBAHUS B YUCIICHHOM aHAaJIH3E.
Braoeem: merogamu nuddepeHmanibHOro
WCYUCIICHUS JIJISl HCCIIEIOBaHUST (PYHKIUH U
HaBBIKaMU TIPUIIOKEHUSI HHTETPAIbHOTO
VICUHCIICHUS K TEOMETPUH, (PH3HKeE.

[IK-1.3. meeT
MPAKTUYECKUI OTBIT
Hay4HO-
HCCIIEN0BATEIbCKOMN
JESITEIbHOCTH B
MaTeMaTuKe 1
nH(popMaTuKe.

3naem: MeToNbl UCCIIEOBAHUS (PYHKIHI ¢
TTOMOIIIBIO TTPOU3BOAHBIX, BEIYNCIICHUS
WHTETPaJIOB; METOIbI UCCIIEIOBAHUS
CXOJIMMOCTH PSIIOB; YACIICHHBIC METO/IbI
aHallM3a; COBPEMEHHbBIE HH(POPMAITHOHHBIE
TEXHOJIOTHHU.

Ymeem.: npumMeHATH METOBI
rccaeaoBaHus QYHKIHKA ¢ ITOMOIIBIO
MIPOU3BOIHBIX, BEIYUCIICHUS HHTETPAIOB U
METO/IbI UCCIIEAOBAHUS CXOIMMOCTH PSIIOB
B UKCJICHHOM aHAJIU3€ C UCIIOJIb30BaHUEM
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH.

Bnaoeem: naBbIKaMu pereHus 3aaaq
YHCJICHHOrO aHaJIu3a C UCI0Ib30BaHUEM
MeToa0B nuddepeHInaIb»HOT0 1
WHTETPATBHOTO UCUUCIICHHN.

4.00beM, CTPYKTYpa U CO/iePKaHMe TN CHUTIIUHbI
4.1. O0BeM IUCIUILIMHEI cocTaBisieT 28 3aueTHhIX equnmi], 1008 akameMudecKHX 4acoB.
4.2. CTpyKTypa AUCLMILINHEI

AyIUTOpPHBIE 3aHATHS, B «
-3 TOM YHCJIe £ ®opMbI TEKYLIETO
Ha3zBanusi pa3aesnoB o § ‘g KOHTPOJISt
M TeM JUCUMILUIAHBI | & = - ycrneBaeMocTH (no
S : = Heodenam cemecmpa)
3 5 < g CE| Lg' 5 ®opma
5 = St | 25 = NPOMEKYTOYHOM
= = =z %% 3528 aTTecTanuu (no
= = B e X o cemecmpam)
Ilepswiii cemecmp
Monayab 1. MH0keCTBO 1eliCTBUTEIbHbIX YHCeJ
1.MHuoxecTBa. 2 2 4
Jlornueckue CUMBOJIBL.
OTtoOpaxkeHue u
bynkums. 'paduku.
2. JleiicTBUTEIHHBIC 4 4 2
qHCIa.
3. [Ipenen 2 2 2
MOCJICIOBATEIHFHOCTH.
4. CpoiicTBa 2 2 2
CXOJISATITIXCS
MOCJIEN0BATEIBHOCTEM.
5.MOHOTOHHBIE 2 2 2
MOCIIEIOBATEIIHLHOCTH.
Bcezo no mooynwo 1 1 12 12 12 KOIIOKBUYM,




‘ KOHMpObHas paboma

Monayab 2. Ilpeden ¢pynkuyuu

1. CBoiicTBa mIpeIesios. 4 4 6

2.3ameuarenbHble 4 4 6

peiebl.

3. ACUMNITOTUYECKOE 2 2 4

noBesieHne QYHKITHH.

Bcezo no mooynio 2 10 10 16 KOMIOKBUYM,
KOHMPOIbHAsL paboma

Monyas 3. Henpepuvienvie pynkyuu

1. JlokanbHBIE CBOMCTBA 4 4 8

HEMPEPBHIBHBIX

(GyHKIHH.

2. 'mobanpHbIe 6 6 8

CBOICTBA

HEMPEPBIBHBIX

(GyHKIHH.

Bcezo no mooynio 3 10 10 16 KOMIOKBUYM,
KOHMPOIbHAsL paboma

Moayas 4. Ilpoussoonasn u ougpghepenyuan

1.IIpouBoHas u 6 6 6

muddepenman

(byHKIMN OHOM

TIEPEMEHHOM.

2. TeopeMsl 0 cpeHEM 6 6 6

mudepeHIaIbHOTO

VCYHCIICHUSI.

Bcezo no mooyniwo 4 12 12 12 KOMIOKBUYM,
KOHMPOIbHAsL paboma

Monyas 5. @opmyna Teitnopa

1. Ilpou3BonHbIE 4 6 6

BBICIIIUX MOPSAKOB.

2.®opmyna Teinopa. 4 4 4

3. OcTaTto4HbIi YieH 4 2 2

dhopmynsr Teiimopa.

Bcezo no mooynw 5 12 12 12 KOIOKBUYM,
KOHMpObHAs paboma

Moayas 6. Hccnedosanue pynkyuu

1.MOHOTOHHOCTb U 4 4 4

TOYKH SKCTPEMyMa.

2.BBIYKJIOCTh U TOYKH 4 4 4

neperuoa.

3. [TonHoe 4 4 4

WCCIICIOBAHHE

noBeIeHUs (DYHKITHIA.

Bcezo no moodynio 6 12 12 12 KOMIOKBUYM,
KOHMPOIbHAsL paboma

Monyasb 7. Ilpomexncymounana ammecmayus




1. 3auer

2. DK3aMeH

36

Hroro 3a nepBblii
cemMecTp

68

68

80

36

Bmoporti cemecmp

Moayas 1. Heonpeoenennwtii unmezpan

1. [TepBooOpasHas u
HEOIPEIEIECHHbIN
MHTErpal.

4

2. O0me MeToabl
HHTETPUPOBAHUS

(GyHKIHH.

3. UnTerpupoBanue
pannOHANBHBIX
(GyHKIMN 1 HEKOTOPBIX

byHKIHI
CHEIMAILHOTO BUJIA.

Bcezo no mooynio 1

2

12

12

12

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyasb 2. Onpedenennstii unmezpan

1. Onpenenenue
uHTerpaina Pumana.

2. Cymmer [Jap0y.
VYcenoBus
HHTETPUPYEMOCTHU

byHKIHIA.

3. CBoiicTBa HMHTErpana
Pumana. Teopemsl o
cpenneM. OcHOBHas
TeopeMa
MHTETPaJIHHOTO
VCUYHCIICHUSI.

4. MeTtonap! 3aMEHBI
MEPEMEHHOMN U
WHTETPUPOBAHUS T10
YaCTSM.

Bcezo no mooynwo 2

2

12

12

12

KOJLLOKBUYM,
KOHMpObHas paboma

Monyab 3. Hecoocmeennwvie unmezpanot

1. HecoOcTBEeHHBIE
HHTETPaIbl.

2

2. IlpuzHaku
CXOJIUMOCTH.

2

3. 'eomerpuueckue u
JpYTUE €CTECTBEHHO-
HayYHBbIE IIPUIOKECHUS
OIIPEICIIEHHOTO
HHTErpaa.

Bcezo no mooynw 3

10

12

14

KOJLLOKBUYM,
KOHMPOIbHAsL paboma




Monyas 4. Henpepvienocmo u npou3zeoonvie pyHKyUil MHOZUX NePEeEMEHHBbIX

1. KoneunomepHoe
MPOCTPAHCTBO.
IToHsaTue cXOOUMOCTH.

2 2

2

2. llpenenst pyHKIMI
MHOTHUX TIEPEMEHHBIX.

3. HenpepsiBHBIE
(GYHKIMH MHOTHX
epeMEHHBIX.

4. YacTHbIE
MIPOU3BOIHBIC U
muddepeHmma.
[IpousBoaHas no
HaIpaBJICHUIO.

Bcezo no mooynio 4

2

14 12

10

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Mopnyas 5. Hccnedosan

ue YYHKUUIL MHOUX NePEMEHHBIX

1. YacTHble
IMPOU3BOJHBIC U
muddepeHmaTb
BBICIIUX TTOPAIKOB.
®opwmyna Teitnopa.

4 4

2. 3agaum Ha

KCTpeMyM (YHKITHI
MHOT'UX ITICPCMCHHBIX.

3. HesBabie QyHKITHN.
CymiecTBoBaHUE
HETPEPBIBHBIX U

Qg depeHIpyeMbIX
HESIBHBIX ()YHKIIHIA.

Bcezo no mooynw 5

2

12 12

12

KOJIOKGUYM,
KOHMpObHas paboma

Monyas 6. Ilpomesxcymounaa ammecmayus

1. 3auer

2. DK3aMeH

36

Hroro 3a BTOpOit

ceMecTp

60 60

60

36

Tpemuii cemecmp

Monyasb 1. Paodwel ¢ neompuyamenvHvimu 4ieHamu

1. Pagsl
NIEUCTBUTEILHBIX
YHCell, UX CBONCTBA.

4 4

10

2. CXoauMOoCTh pAJIOB C
HGOTpI/IHaTeHBHBIMI/I
YJIEHAMHU.

10

Bcezo no mooynwo 1

20

KOJIOKGUYM,
KOHMpObHAs paboma

Monyasb 2. 3nakonepemennie

pAObL

1. CBoiicTBa
a0COJIFOTHO

CXOJISAIIUXCS PSIIOB.




Teopema Pumana o6
YCIIOBHO CXOJISIIUXCS
psax.

2. IlpuzHaku
CXOJIUMOCTH
3HAKOIIEPEMEHHBIX
PsI0B.

3. BeckoHeYHBIE
MIPOU3BEICHUSI YHCET,
MX CBOMCTBA.
BzanmocBsa3b
OECKOHEUHBIX
MIPOU3BEICHUI U PSIIOB.

Bcezo no mooynio 2

10

10

16

KOJLIOKGUYM,
KOHMpObHas paboma

Moayasb 3. Paowt pynkyuii

1.Pa3znnunble BUALI
CXOJIUMOCTH
(YHKIIMOHATIBHBIX
MMOCJIEIOBATEILHOCTEIA.

2.PaBHOMEpHas
CXOUMOCTD PAA0B

byHKIHIA.

3.OyHKIMOHAIbHBIE
CBOMCTBA CYMMBI psJia.

Bcezo no mooynio 3

3 10

10

16

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyab 4. Cmenennvie paowt

1. ®yHKIIMOHATIbHBIE
CBOMCTBA.

10

2. Psap Teitnopa.

(ep]

3. [Ipubmmxenune
HETPEPBIBHBIX

byHKIHI
MHOTOYJICHAMH.

Bcezo no mooynio 4

20

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Moayab S. Humezpanwi

¢ napamempamu

1. UnTerpansl,
3aBUCAIIUEC OT
napametpa. CBOWCTBA.

4

10

2. IlpuzHaku
paBHOMEPHOU
CXOAUMOCTH
WHTETPaJoB.

3. 'amma- u Gera-
byHKIME DiIepa U ux
TIPHUIIOKCHUSL.

Bcezo no mooyni 5

3 8

20

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyab 6. Bapuayus ¢pynkuyuu




1. dyHKUMM
OTPaHUYECHHOMN
Bapuanuu. CBOWCTBA.

14

2. Kpurepuii
CHIPSAMIIIEMOCTH
KpPUBBIX.

10

Bcezo no mooyno 6

3

24

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyab 7. Humeepan Cmunmveca

1. Uurterpan
Crunteeca.
CymiecTBoBaHUE.

10

2. OcHOBHEIE CBOICTBA.
Briuucienue.

4 4

10

Bcezo no mooynw 7

3

8 8

20

KOJLIOKGUYM,
KOHMpObHAs paboma

Monyas 8. Ilpomesrcymounas ammecmayus

1. 3auer

2. DK3aMeH

36

Hroro 3a Tpernii
cemMecTp

58 58

136

36

Yemeepmuwiii cemecmp

Mopnyas 1. /leoiinvie unmezpanoi

1.ITnockas mepa
Kopnana . CBoiicTsa.

2 4

2. JIBoitHOM MHTETpal.
CymiecTBoBaHUE.
CaoiicTBa.
Breruucnenue.

4 4

3. 3aMeHa NepeMEHHBIX
B JIBOMTHOM MHTETpaJe.

Bcezo no mooynio 1

4

10 12

14

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyab 2. Tpoiinsie unmezpasisl

1. O6vemuas mepa
Kopnana. CoiicTBa.
TpoiiHol nHTErpal
Cy1iecTBoBaHuUE.
CBolicTBa.
Beruucnenue.

2. 3ameHa NepEMEHHBIX
B TPOMHOM HHTErpalie.
Cdepuueckue u
WINHAPHUIECKUE
KOOPIMHATHI.

3. Ilonsarue o
MHOI‘OMepHBIX
WHTETpaax.
HecobcTBennnie
KpaTHBIC HHTETPAITBI.

Bcezo no mooynwo 2

10 10

16

KOJUIOKBUYM,




‘ KOHMpObHas paboma

Moayas 3. Kpusonuneiinvie unmezpanut

1. KpuBosnuHeitHbie
MHTErpaJibl IEPBOTrO
pona. CBoiicTBa.
Brraucnenue.

2

10

2. KpuBoJiMHEHbBIE
HUHTCTpaJibl BTOPOTO
pona. @opmyna ['puna

14

Bcezo no mooynwo 3

4

6

24

KOJIOKGUYM,
KOHMpObHas paboma

Moayas 4. Ilogepxnocmuuie unmezpasninl

1. IToBepxHOCTHBIE
MHTETpaJbl IEpBOTO
pona. CBoiicTBa.
Beruucnenue.

2

2. IloBepXHOCTHBIE
MHTETpabl BTOPOTo
pona. CBoiicTBa.
Beruucnenue.

3. ®opmynsl 'aycca-
Octporpazckoro,
Crokca. IIpunoxenus.

12

Bcezo no mooynio 4

4

20

KOJLLOKBUYM,
KOHMPOIbHAsL paboma

Monyab 5. Inemenmuvt meopuu nons

1. Ckanspusle u
BEKTOPHBIE MOJIS.
Bekropnas ¢popma
3amucu ¢popmyn CTokca
u l'aycca-
OcTtporpackoro.

16

2. [loTeHmanbpHbie U
COJIEHOMTAIbHBIE I1OJIA.

10

Bcezo no mooyni 5

26

KOJLLOKBUYM,
KOHMpObHAs paboma

Monayab 6. Paost @ypve

1. OproronanbHbIe
CUCTEMBI (PYHKITUH.
OO0mue cBoiicTBa. Psn
dyphbe.

2. TpUroHoMeTpH4ECKH

i psan @ypowe. UaTerpan
Jupuxie. CXoaumMocTb

psiza B TOUKe.

3. Panel @ypee s
YETHBIX, HEYETHBIX U
2l-nepuoauueckux

GbyHKIHIA.

4. [pubnuxenne

byHKIHI
TPUTOHOMETPHUYECKUMHU




IIOJIMHOMAaMH.

5. MHTerpupoBanue u 2 2

muddepeHnrpoBanme

psinoB Dypse.

6. [IpeobpazoBanme 2 4 1

Dypse. CBolicTBa.

Bcezo no moodynio 6 4 16 16 4 KOMIOKBUYM,
KOHMPOIbHAsL paboma

Monyas 7. Ilpomexncymounana ammecmayus

1. 3auer 4

2. DK3aMeH 4 36

HToro 3a yeTBepThIii 56 56 104 36

cemMecTp

UTOro 242 242 380 144

4.3. Copep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pazodenam)

4.3.1. Cooeporcanue 1eKYUOHHBIX 3AHAMUIL RO OUCUUNTIUHE

IHlepeviit cemecmp

Mooynw 1. Muoscecmeo oeiicmeumenbHuix uuce
Tema 1. MuoxecTBa. Jlornueckue cumBodibl. OtoOpakenue u GyHkius. ['paduxn.
MHoxecTBa U ONEpallMd HAJ HHUMH. 3alUCh MATEeMATHUYECKUX YTBEPKIACHUU C TOMOIIBIO
JIOTUYECKUX CHUMBOJIOB. Meroabl X Joka3aTtenbcTBa. [loHsTHE 0 QYHKIMH U OTOOpaKECHUH.
Tunbl otoOpaxkenuit. OOpatHas ¢ynkuusa. CroxHas — ¢yHKuua. 'paduku smeMeHTapHBIX
GYHKIMA 1 UX TpeoOpa3oBaHUs.
Tewma 2. JlelicTBUTENbHBIE YKCTIA.
HatypanbHble, 1enble M panuoHaibHble 4Yucna. HeoOXoAMMOCTh pacIIMpeHUs: MHOXKECTBA
palMoOHaNbHBIX Yncen. JlecTBUTENbHBIE YMCIa KaK MHOXKECTBO OECKOHEYHBIX JECATUYHBIX
npoOeii. 'paHUIIBI ¥ TpaHW YHUCIIOBBIX MHOXECTB. JIeMMa O TOUYHBIX TpaHumax. JleWcTBus

HaJ  JCUCTBUTEIBHBIMU YHCIaMU.  [Ipyrue JieMMBl O HEHNPEPBIBHOCTH  MHOYKECTBA
NEUCTBUTENBHBIX YHCET: 00 OTIEIMMOCTH, O BJIOKEHHBIX CETMEHTaX, O KOHEYHOM IOKPBITUH
UHTEpBAJIaMH, O TMpeleNbHBIX TouKkaxX. [loHATHE 00 aKCHMOMAaTHYECKOM IIOCTPOCHUHU

MHO>KECTBA JICUCTBUTEIbHBIX YHUCEIL.
Tema 3. Ilpenen nociaenoBaTENbHOCTH.
[TocnenoBaTenbHOCTH ACHUCTBUTENBHBIX uncell. [Ipenen 4ucioBoil MocCien0BaTeIbHOCTH.
Tema 4.CBoMCTBa CXOIAIIUXCS TMOCIEAOBATEIILHOCTEH.
[lepexon x mpeneny B HepaBeHCTBaX W apudMeTHdyeckux omeparnusax. OrpaHuueHHbIe
nocienoBareabHocTH. Kpurepuii Ko o yuciaoBbIX MOCIEA0BATEIbHOCTSX.
Tema 5. MOHOTOHHEIE ITOCJIEIOBATEILHOCTH.
CBoiicTBa MOHOTOHHBIX TOCienOBaTenbHOCTEN. Teopema Ditnepa.

Mooyns 2. Ilpeoen ghynkuyuu
Tema 6. CBoiicTBa MpeemoB.
Omnpenenenue mpenena ¢yHkuud. OCHOBHBIE CBOWCTBA KOHEYHOTrO Mpezena (HyHKIHH.
Kpurepuit Komm. OcHoBHas Teopema 0 Ipeaenax.
Tema 7. 3ameuarenbHbIC MPEICIIbI.
[epBorit 3ameuarensHblii npenen. [Ipenen MoHotoHHOH (yHKIMH. [Ipenens! moka3arenbHON U
norapupmuueckon pynkiuid. Ilpenen moka3arenbHO-cTeIeHHOW (yHKIMH. BTopoii
3ameyvareNibHbId Tpenen. Jpyrue 3amedarenbHble TPEeebl.
Tema 8. AcuMOTOTHYECKOE TTOBEIeHNE (D YHKITHIA.
ACHUMIITOTHYECKOE MTOBeJIeHNEe (DYHKIUNA B OKPECTHOCTH JAHHOW TOYKU. DKBHUBAJICHTHBIC
dbyakuun. PackpeiTie HeompeneneHHOCTEH.

Mooyns 3. Henpepuoienoie hynkyuu
Tewma 9. JlokanpHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKITHH.



HenpepbplBHOCTE UM OAHOCTOPOHHSISI ~ HENPEPBIBHOCTD. Toukn  paspeiBa. CBoiicTBa
HENPEPBIBHBIX B TOUKE (PYHKIIUH.
Tema 10. ['moGanbHbIe CBOMCTBA HEMIPEPBIBHBIX (DYHKIINH.
CBoiicTBa HEMPEPHIBHBIX Ha cerMeHTe (yHKIuil. YCIIOBUS HENMPEPHIBHOCTH MOHOTOHHBIX
byHkunit. DnemeHTapHble QYHKIIUN U UX HETPEPHIBHOCTD.

Mooyns 4. Ilpouzeoonasn u oughghepenyuan
Tema 11. [IpousBoanas u quddepeHiyan GyHKIUN OAHOM epeMeHHOH.
Onpenenenne mnpousBonHoi. Juddepennupyemocts u  auddepennman ynkmuu. CBssb ¢
HeNpepbIBHOCTHIO. HekoTopsle mpuinokenus: mpousBogHod U aupdepenuunana. [IpousBoaHas
obpatnoit  ¢ynknuu. [lpowsBognas u auddepenuuan  cioxHOW QyHKIMU. Tabmuia
npou3BoaHbIX. IlpaBuna nuddepeHuupoBanms.
Tema 12. Teopemsl o cpegaem audhepeHInaIbHOTO HCUUCICHHUS.
Teopemsl @epma, Posuisa, Jlarpanska, Komm. [IpunoxeHus Kk HaX0KI€HUIO IIPEIETIOB.

Mooynw 5. @opmyna Teinopa
Tema 13. [Ipon3BoHbIE BBHICIINX MOPSAKOB.
[TpousBoanbie u mudPepeHnanbl BEICIIUX MOPSIIKOB.
Tema 14. ®opmyna Teinopa. OcTaTok.
®opmyna  Teitmopa ¢ ocratkoM B paznmuuHbiXx (opmax: I[leano, Jlarpamka n Komm.
PaznoxxeHust 3neMeHTapHbIX QYHKIUH.

Mooyns 6. Hccneoosanue pynkyuu
Tema 15. MOHOTOHHOCTB ¥ TOYKH 3KCTPEMYMa.
VYcnoBuss MOHOTOHHOCTH (PYHKIMH. Y CIIOBUS JIOKAJIbHOTO SKCTpEMyMa (yHKIUH.
Tema 16. BoimykiocTs ¥ TOUKH nieperuoa.
Beimykneie pynkmuu. Touku mepernda rpaduka.
Tema 17. [TonHOE MccnenoBaHre NOBEACHUS ()YHKITHA.
AcumnTothl Tpadpuka ¢yHkumu. [logHas cxema WCCIEIOBaHUA W TOCTPOSHUS Trpaduka
byHKUIMN.

Bmopou cemecmp

Mooynw 1. Heonpedenennwtit unmezpan
Tewma 18. ITepBooOpa3Has 1 HEONPEACICHHBIA HHTETPAJL.
[lepBooOpasnas ¢pyHkuusa. OnpeneneHre HEONPEAETICHHOT0 HHTErpana Kak MHOYKECTBA
nepBooOpa3HbIx. CBONCTBA HEONMPEIEICHHBIX HHTErPaaoB. TaOIuIHbIE WHTETPAIIHI.
Tema 19. O6uue MeTo bl UHTETPUPOBAHUS (PYHKITHI.
Merton 3ameHbl  niepeMeHHOW. MHTerpupoBaHus MO YacTsM.
Tema 20. aTerpupoBanue paroHIBHBIX (QYHKIIUI U HEKOTOPHIX (PYHKIIUH CIIEHATBEHOTO
BUJIA.
WuTerpansl OT palMoHAIBHBIX JApOOEH ¢ HEMPUBOAMMBIMH 3HaMeHaTe s IMu. MiHTerpupoBanue
panuoHanbHBIX (QyHKUMN oOuiero Buaa. HTerpupoBaHne HEKOTOPBIX HpPpalOHATIBHBIX U
TPUTOHOMETPUUYECKUX (DYHKITHIA.

Mooyns 2. Onpedenennvtii unmezpa
Tema 21. Onpenenenue narerpana Pumana.
3agauu, OpUBOASALIME K OMNpEIEICHHOMY HHTerpany. OnpeaeneHHbld UHTerpal.
HeoGxoaumoe ycioBue HMHTETpUPYEMOCTH. BBIUMCIECHHE C TOMOILIBIO HHTETPATBHBIX CYMM.
Tema 22. Cymmsbl lapOy. Y coBUs HHTETPUPYEMOCTH () YHKIIHA.
Hwxnue u Bepxuue cymmsl JlapOy. Kpurepun wunTerprpyeMoctd  (yHKIIHA.
HNHTerpupyeMoCcTh HENpPEephIBHBIX (YHKIWA U MOHOTOHHBIX (yHKIUA. THTErpupyembie
paspbIBHBIC (DYHKITUH.
Tema 23. CpoiicTBa unterpaiia Pumana. Teopemsl o cpeaneM. OcCHOBHas TeopeMa
MHTETPAJIbHOTO UCUNCIICHMUSL.
OCHOBHBIE CBOWCTBAa MHTETPUPYEMBIX (PYHKIIMHA W HHTETPAJIOB.
IlepBass Teopema o cpenHem U ee 00oOmeHHe. Bropas Teopema o cpenHeMm.
WNHuTerpansl ¢ mepeMeHHBIM BepXHHM mpenenoM. @opmyna HeroTona-JleliOHuna.




Paznuunbie (opMyIHPOBKH OCHOBHOM TEOPEMbI HHTETPAIbHOTO UCUUCIICHUSL.
Tema 24. MeToasl 3aMEHbBI IEPEMEHHON U UHTETPUPOBAHUS 10 YACTSIM.
3aMeHa NEpPEMEHHON B OIpeaeaeHHOM uHTerpaie. MiurerpupoBanue no yactsaMm. Popmyna
Telinopa ¢ ocTaTKOM B WHTErpalibHON (opme.

Mooyns 3. HecoocmeeHnHnble unmezpaivt
Tema 25. HecobcTBeHHbIE HHTETpaibl. [[pu3HaKu cX0UMOCTH.
Omnpenenenre HeCOOCTBEHHBIX UHTETPAJIOB (IIEPBOTO U BTOPOTO poAOB). FIX OCHOBHEIE
cBoiicTBa. Kpurepuu cxomuMocT HeCOOCTBEHHBIX HHTErPaioB. [Ipu3Haku CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.
Tema26. 'eomeTpudeckre U APYrue €CTECTBEHHO-HAYYHbIE TPUIIOKEHUS ONPEIETICHHOTO
WHTETpaa.
[TpunokeHus ONpeeIEeHHOr0 HWHTErpaia K BIYMCICHUIO JJIMHBL AYTH, IUIOMIAIU IUIOCKOM
Gburypsl, MIOMAAN MOBEPXHOCTH M 00BEMa Tela BpaileHus. HekoTopbie MPUIOKEHUS
OTpeZieIEHHOr0 UHTEerpajia B pU3uKe U MEXaHUKE.

Mooyns 4. Henpepuvignocms u npou3eo0nvie YyHKUuil MHOZUX REPEMEHHBIX
Tema 27. KoneunomepHoe mpoctpancTBo. [lorsTue cxoqumocTu. yHKIIMN MHOTHUX
NIEPEMEHHBIX.
OnpeneneHre CXOIUMOCTH B KOHEUHOMEPHOM MpocTpaHcTBe. CBOMCTBA CXOISIIUXCA
MOCIIEIOBATEIHPHOCTEN MPOCTPAHCTBEHHBIX TOUEK. Pa3NmuyHble THUIBI MHOECTB B
KOHEYHOMEPHOM MPOCTPAHCTBE: 3aMKHYTBIE U OTKPBIThIE, OTpaHUYEHHbIE, KOMIIAKTHEIE,
CBSI3HBIC, c(hepruecKue U MPSIMOYTOIbHbIE OKPECTHOCTH TOYEK.
O6nacth onpezenenus GyHKIMNA IBYX U TpeX MepeMeHHbIX. [ paduku. JInaun u moBepxHOCTH
YPOBHSI.
Tewma 28. IIpenensl GyHKIINI MHOTHX TTEPEMEHHBIX.
Kpatnsriii mpenen GyHKIUH MHOTUX TepeMeHHbIX. CBONCTBA KOHEUHBIX MPEACTOB (YHKIIHIA.
[ToBTOpHBIE Tpenensl (GyHKIUH. Beraucnenue.
Tema 29. HenpepbsiBHbIE (YHKIIMHA MHOTHX ITE€PEMEHHBIX.
HenpeppIBHOCT, (YHKIIMM MHOTHX I€pPEMEHHBIX B TO4YKe. CBOMCTBA HEMIPEPHIBHBIX B TOUKE
¢ynkuunit. ['mobanbHble CBOWCTBA HEMPEPHIBHBIX (YHKIMNA MHOTHUX HNEPEMEHHBIX.
Tewma 30. YactHpie mnpousBoaHbIe U auddeperiman. [I[pon3BoaHas Mo HapaBICHUIO.
YactHble TpOU3BOJAHBIC (YHKIMU BO BHyTpeHHEH Touke. JnpdepeHupyeMocTb U MONHBIH
nuddepeHnuan B Touke. ['eoMeTpuiyecKkue MpHIOKEHUSI.
YacTHble MPOU3BOAHBIE OT CHOXKHBIX (QyHKIUH. [Ipon3BoHAs TIO HAINPaBICHUIO.
I'paguent. JInddepennuan caoxxHOW (YHKIMH, WHBAPUAHTHOCTH €ro (HOPMBI.

Mooyns 5. Heeneoosanue pynkyuit MHo2ux nepemeHHbIX
Tema 31. YactHpie mpousBoaHbIe U AuddepeHiuansl Beiciux nopsakoB. dopmyna Teitnopa.
YacTHble MPOU3BOJHBIC BHICHIUX MOPSAKoB. Juddepenimans Boicmx mnopsakos. CBoOHCTBA.
®opmyna Teimopa mist (QyHKIIUH MHOTHX TEPEMEHHBIX C ocTaTkoM B ¢popme [leano u B
¢dopme Jlarpanxa.
Tewma 32. 3amaun Ha SKCTpEMYM (PYHKIIUNA MHOTHX ITE€PEMEHHBIX.
JlokanbHble SKCTpeMyMbl. HeoOxoaumble yCIOBHS JIOKAJIBHOTO 3KcTpemyMa. Hekotopeie
CBEJICHMSI O CUMMETPHYHBIX KBaJpaTH4YHBIX popMax. JlocTaToOuHbIe YCIOBHS JOKAJIbHOTO
IKCTpeMyMa (PYHKIIMM MHOTHX IepeMeHHbIX. [IoHATHe 00 YCIIOBHOM 3KCTpEeMyMe.
Tewma 33. HesBable pynkiuu. CyliecTBOBaHNE HEMPEPHIBHBIX U TU(PhEpEHITUPYEMBIX HESIBHBIX
GyHKINH.
[Tonsitue HesBHOU (yHKIMHU. Teopema O CyIIeCTBOBAaHMHM HETMPEPHIBHOW HESIBHOUN (YHKITHU.
Teopema o cymecTBoBanuu auddepeHupyeMoil HessBHoM ¢GyHkuuu. Teopema o
CyIIeCTBOBaHUHU JU(PHEPEHIIUPYEMOT0 HESIBHOTO OTOOPaKEHUS I KOHEUHOMEPHBIX
POCTpPaHCTB. BrluncieHne npou3BOAHBIX M JU(QepeHIINaIoB HESIBHBIX (YHKINH,
ONpeAessiEMbIX JTaHHBIM ypaBHEHHEM WM JaHHOW CUCTEMOW YypaBHEHHH.

Tpemuit cemecmp




Mooyns 1. Paodwvl c HeompuyamenbHblMU Y1eHAMU

Tema 34. Panpl neiicTBUTENBHBIX YHCEII, KX CBOKMCTBA.

Omnpenenenue ynciaoBoro psaaa. Yactuynas cymma v octaTok. CXOAUMOCTh U CyMMa
yucnoBoro psna. CoiicrBa cxonsmmxcs psiaoB. Kpurepuii Komm aiist pamos.

Tema 35. CX0IuMOCTh PSIIOB C HEOTPULIATEIBHBIMH WICHAMHU.

Kputepuii cxomumocTu psiga ¢ HEOTPUIATEIBHBIMU 4i€HaMH. MIHTErpanbHbI TpU3HAK
cxoauMocTu psana. [IpusHaku cpaBHEHMS A PSIOB C HEOTPULATEIbHBIMH YJICHAMH.
[Tpusnaku Jlamambepa n Komm. [Tpusnaku Paabe u "aycca.

Mooyns 2. 3nakonepemennsie paowl

Tewma 36. CBoiicTBa abCOTIOTHO cXOaAnuXcs psnoB. Teopema Pumana 00 ycIIOBHO CXOIAITUXCS
psanax.

AOCOIIOTHO cxopsmuecs psabl, UX Oe3ycloBHasg cXOAUMOCTh. ClOXeHHEe, BHIUUTaHUE U
YMHOXXEHUE a0COJIIOTHO CXOAALIMXCS psiioB. Teopema Pumana 00 yCIOBHO CXOISIIMXCS
psanax.

Tema 37. [Ipu3HaKH CXOAMMOCTH 3HAKOTIEPEMEHHBIX PS/IOB.

[Tpuznak JleiOHMIIa O CXOUMOCTH 3HaKouepeayromumxcs psaaoB. OneHka ocTaTka Jisl HUX.
[IpeobpazoBanue AGens. [lpuznaku AGens u Jlupuxiie 0 CXOAUMOCTH PSAAOB C MAPHBIMU
MIPOU3BEICHUSMHU.

Tema 38. beckoHneuHble MPOM3BEICHUS YHCEN, UX CBOMCTBA. B3anMOCBsA3h OECKOHEUHBIX
MPOU3BEJICHUIN U PSIIOB.

Beckoneunsie npousseneHus. YactuuHoe npousseneHue. Heobxonumoe ycioBue CXOAMMOCTH
npousBenenus. Ocratok npousseneHus. Kpurepuii cxomumocTtu. CBsizb OECKOHEUHBIX

IIPOU3BEJICHUN C PsIaMH.

Mooynw 3. Paowvt pynkuuii

Tema 39. Paznuunblie BUABI CXOTUMOCTH (DYHKITMOHAIBHBIX TOCJIEA0BATEILHOCTEH.
CX0IMMOCTh B TOUKE M paBHOMEPHAs! CXOJAUMOCTh (PYHKIIMOHATBHON MOCIEeI0BATEIbHOCTH.
[Ipumepsr. Kputepuit Ko paBHOMepHON ¢X0AUMOCTH (PYHKIIMOHATBHOM
MOCIIE0BATEIHHOCTH.

Tema 40. PaBHOMEpHast CXOUMOCTD PSIIOB (PYHKITHIA.

Kpurepuii paHoMepHOU cxonuMocTy GyHKIHoHansHOTO psaa. [Ipusnaku Beiepmpacca,
Abens-Xapau, Jupuxie-Xapau.

Tema 41. ®yHKITMOHATBHBIC CBOMCTBA CYMMBI PsiJIa.

VYcnoBusi: 1) HEMPEpBIBHOCTH CYMMBI psijia; 2) HHTETPUPYEMOCTH CyMMBI PSa; 3)
muddepeHIMPYyeMOCTH CyMMBI psifia. CBs3b ¢ pABHOMEPHOU CXOJUMOCTBIO PSIOB.
Mooynw 4. Cmenennsie psaowt

Tema 42. ®yHKIIMOHATBHBIE CBOMCTBA.

Crenennoii psaa. Pagnyc u unrepsan cxogumoct. @opmynsl Jlanambepa u Kommn-Anamapa s
panuyca cxoguMoctu. CBOHCTBa CyMMBI psifia.

Tewma 43.Psn Teitnopa.

VYcnoBus paznoxkuMmocty GyHKIHH B psia Telnopa. Paznoxenue aneMeHTapHbIX (QYHKITUN B

CTETICHHBIE PSJIBL.

Tewma 44. ITpubnvxkeHrue HeNPEPHIBHBIX (YHKIIMI MHOTOUJICHAMH.

Psanpr anredpandyeckux MHOrouaeHoB. Teopema Beliepmirpacca o mpuOiImKeHUN HeTpephIBHOM

Ha CerMeHTe PYHKIIUU anreOpandecKUMH MHOTOUJICHAMU.

Mooyne 5. Humezpanwl ¢ napamempamu

Tewma 45. nTerpansl, 3aBucsamue oT napamerpa. CBOMCTBa.

CobcTBeHHBIE U HECOOCTBEHHBIE MHTETPAJIbI, 3aBUCAIINE OT TapaMETPOB.

Tewma 46. [Ipu3Haku paBHOMEPHON CXOJIMMOCTH UHTETPAJIOB.

CxonuMocTh, paBHOMEpHAs CXOAUMOCTb. [Ipu3Haku paBHOMEPHOMN CXOAMMOCTH
HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCAIIMNX OT napaMmerpa. OyHKIIMOHAIbHBIE CBOIICTBA
HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX OT IapaMeTpa.

Tema 47. 'amma- u Geta-QyHKIHH DHjepa U UX TPUITOKCHHUS.



OcHoBuble omnpenenenus. CBoiicTBa raMMa-QyHKIMU U 6eta- pyHKuu Ditnepa. [IpunosxxeHus k
BBIYMCIICHUIO UHTETPaJIOB.

Mooyns 6. Bapuauus pynkyuu
Tema 48. ®yHk1Mu orpannyeHHON Bapuarui. CBONCTBA.
Omnpenenenue GyHKINUN OrpaHUYEeHHON Bapuanun. Kiaccel (yHKIHMI OrpaHUYeHHON BapHUallui.
CgoiicTBa GyHKIIMIA OTPaHMYCHHON BapHaIlUU.
Tema 49. Kputepuii cripsiMiasieMOCTH KPUBBIX.
Cnoco6nI 3a1anus KpuBbix. HenpepsiBHas kpuBas [leano. Cnpsamiisiembie kpuBbie. Kpurepuit
CIPSAMIIIEMOCTH IIapAMETPUYECKU 3aJaHHOU KPUBOM.

Mooynw 7. Humezpan Cmuamupeca
Tema 50. UnTerpan Ctuntheca. CyiiecTBOBaHHE.
Onpenenenne U o0muMe yclIoBUs cyiiecTBoBaHus nHTerpana Ctunrbeca. Knacesl GyHkmmit, s
KOTOpBIX MHTerpan CTuiITheca CylECTBYET.
Tema 51. OcHoBHBIE CBOICTBa. Bruncienue.
CaoiictBa unterpaia Ctunrbeca. @opmysa MHTETPUPOBaHUS 10 YacTsAM. Teopema o cpeHeM.
Brruncnenne nnterpana Crunrbeca. [lepexon k npeaeny moj 3Hakom uHTerpaiia CTuinrbeca.
[Ipunoxenus k psnam Oypsoe.

Yemeepmorit cemecmp

Mooynw 1. /leéoiinvle unmezpainni
Tema 52. [Tnockas mepa XKopaana. CBoiicTBa.
Onpenenenne miockor Mepol JKopnana. [Ipumepsl. Kputepuii u3MepuMOCTH MIOCKOTO
MHoOskecTBa 1o JXKopaany. ColicTBa n3MepuMbIx 110 JKopaaHy MHOXKECTB.
Tewma 53. JIBoitHoit naTerpait. CymectBoBanue. CBoiicTBa. Berancnenue.
3anauu, TpUBOASIINE K OHITHIO ABOMHOTO HHTErpaia. OnpeneneHue ABOMHOr0 HHTErpaa.
Cymmsl lapOy. Knaccsl unterpupyembix gynkiuii. CBoiicTBa 1BOMHOTO HHTErpasia. CBeeHNE
JIBOMHOTO MHTErpajia K IOBTOPHOMY UHTErpaiy.
Tema 54. 3ameHa epeMEHHBIX B IBOMHOM HMHTETpAJIE.
KpuBonuneiinbie koopauHaThl. [Lnomans Gpurypsl B KpUBOJIMHEHHBIX KOOPAMHATAX. 3aMeHA
MIEPEMEHHBIX B IBOMHOM MHTErpaje. JIBOHHON UHTErpal B MOJSPHBIX KOOPIUHATAX.

Mooyns 2. Tpoitnvie unmezpannl
Tema 55. O6bpemuas mepa XKopaana. Cpoiicta. TpoitHoit naterpan CymectBoBanue. CBOMCTBA.
Brruncnenue.
O6nemuas mepa JXKopaana. Kpurepuit ”3aMepuMOCTH MHOKECTBA B TPEXMEPHOM ITPOCTPAHCTBE.
CBoiicTBa U3MEPUMBIX MHOKECTB. 3a7aud, MPUBOISAIINE K TOHATUIO TPOMHOIO UHTETpaa.
Omnpenenenne TpoitHoro uHTerpaia. Cymmsl JapOy. CaoiicTBa TpoitHOro uHTerpaia. Oobem
Tena B KPUBOJIMHEWHBIX WHTErpaax. CrocoObl BEIYUCICHUS TPOWHOTO HHTETpaa.
Tema 56. 3ameHa epeMeHHBIX B TPOMHOM HHTerpaie. Cheprudeckue U IMUITHHAPUIECKHAEC
KOOPJAUHATBHI.
3aMeHa NepeMeHHbIX B TpoHHOM uHTerpaie. Chepruyeckue U IMIUHAPUIECKIE KOOPIUHATHIL.
Bpluncnenue TpoOMHOIrO HHTErpajla yTeM 3aMeHbl IepeMeHHbIX. [IpuiokeHus TpoMHOro
MHTETpaa.
Tema 57. [lonaTue 0 MHOrOMEpHBIX HHTErpasiax. HecoOcTBeHHBIE KpaTHBIE HHTETPAJIBI.
Onpenenennie mepsl JKopiana B TPOM3BOJIBHOM KOHEUHOMEPHOM MpocTpaHcTBe. [loHsaTHe o
MHOTroMepHbIX uHTerpanax. CyimecrBoBanue. CBelleHHE K MOBTOPHOMY UHTErpaiy. [lonstue o
HECOOCTBEHHBIX KPaTHBIX MHTErpajax.

Mooyns 3. Kpusonuneiinvie unmezpannt
Tewma 58. KpuBonuHeiinbie HHTETpaibl mepBoro poja. CpolictBa. Beruncnenue.
3anauu, TpUBOASIINE K KPUBOJIMHEHHOMY HHTErpally nepBoro pojaa. OnpeneneHue
KPUBOJIMHEMHOTO MHTErpalia nepBoro poaa. CymectsoBanue. CBONCTBAa U BEIYUCIICHUE.
Tema 59. KpuBonuneiinsie HHTErpaibl BToporo poaa. @opmyna ['puna.
3amayua BEIYHMCICHHUS] pabOTHI IepeMeHHO# crutbl. OmpeiesieHne KpUBOJIMHEHHOTO HHTErpaja




BTOporo poxaa. CymecrsoBanue. CpoiictBa. @opmyia I'puna. Berunciienne miomanm miockoi
¢burypsl ¢ MOMOIIBI0 KPUBOIMHEHHOTO HHTErpasa. [Ipunoxenus: KpUBOJIMHEWHHOTO MHTETpaja K
pEILICHUIO TE€OMETPUYECKHUX U (PU3MUECKUX 3ajay.

Mooynw 4. Ilosepxnocmuvie unmezpanvt
Tema 60. [ToBepxHOCTHBIE HHTETPaAJIBI TIEpBOro poaa. CBoiicTBa. Brruncnenue.
[ToBepXHOCTHBIE UHTETPAJIbI IEPBOTO poja. OnpeaeseHne, CylecTBOBaHUE U BEIYUCIICHNUE.
Tema 61. [ToBepxHOCTHBIE HHTETPAIBI BTOpOro poja. CBoiicTBa. Beruncienue.
Opuenranus nosepxHoctu. Onpeaenenye, CylecTBOBaHUE U BEIYUCIEHNE TOBEPXHOCTHOIO
MHTETpajla BTOPOro poja.
Tema 62. ®opmynsl ['aycca-Octporpaackoro, Ctokca. [Ipunoxxenus.
®opmyina ['aycca-Octporpaackoro. Berunciaenne 00beMOB ¢ TOMOIIBIO TOBEPXHOCTHOTO
unrerpana. @opmyna Ctokca. BeipaxkeHue rmionaan NoBEpXHOCTH YepPe3 KPUBOJIMHEHUHBIN
MHTETpaJl. Y CIIOBUS HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpaja OT IIyTH UHTETPUPOBAHMSL.
Amnarnor popmyinel Hetorona-Jleitonuna. Odmas popmyna Ctokca.

Mooyns 5. dnemenmol meopuu nons
Tema 63. CkanspHble U BeKTOpHBIE TI0Jis1. BekTopHast ¢popma 3anucu dpopmyn Crokca u ["aycca-
Octporpaackoro.
CxkanspHble 1 BEKTOpHbIE N0JIs1. OCHOBHBIE MOHATHS, IPUMEpPHL. ['paeHT, poTOp, IUBEPTEHINS.
Bekropnas ¢popma 3anucu Gpopmyn Crokca u I'aycca-Octporpanckoro.
Tewma 64. IToTeHIManbHBIC U CONCHOUIATBHBIC MO, OOpaTHas 3a7a4a TEOPHUH TOJIS.
[loTenumanpHble U CoIeHOUJANBHBIE MO Pa3noxkeHne BEKTOPHOTO MOJIE HA CYMMY
MOTEHLMAJIBHOTO U COJIeHOUJanbHOro noJyiei. OOpaTHas 3a/1a4a TeOpUH MOJIs.

Mooyns 6. Paovt @ypve
Tema 65. Oproronanbabie cucteMbl GyHKIMA. OOIIHE CBOMCTBA. Psin Dypre.
OproronanbHble cucTeMbl GpyHKIUH. [IpruMepbl OpTOroHaIbHBIX CUCTEM. MICTOUHMKY MOTydeHUs
OPTOTOHAJILHBIX cUCTeM (PyHKIUH. Psan @ypbe, MUHUMAIBHOE CBOMCTBO YaCTHYHBIX CYMM psiia
®ypse. HepasencrBo beccens, pasenctso [lapceBains. [lonsATHE O OIHOTE U 3aMKHYTOCTH.
Tewma 66. Tpuronomerpuueckuii psn Oypove. Uaterpan dupuxie. CXo0OUMOCTb B TOUKE.
Tpuronomerpuueckuil psan @ypoe. Jlemma Pumana. Snpo HQupuxne u unrerpan Jupuxie.
[Tpunimn nokanuzanuu psanoB Oypre. Cxonumocts psaga Oypbe B Touke. [Ipusnak uHu.
Cnenctsust. [Ipumepsl.
Tema 67. Pl @ypbe A1 YeTHBIX, HEUETHBIX U 21 -IePUOANYECKUX (PYHKINH.

Psanpr @ypbe ams 4eTHBIX U HeueTHBIX (GyHKUMU. Psin @ypbe pyHKIMM nepuoa 21 npu
HPOU3BOJILHOM TTOJIOKUTEIBHOM .
Tema 68. [Ipubmmxenne (GyHKUUH TPUTOHOMETPHUIECKUMH ITOJIMHOMAMH.
Psinb1 TpuroHomerpruuecknx moMHOMOB. Teopema Beiiepmpacca o mpuOmmkeHnn
NepUOIUYECKUX (PYHKIMI MOCPEICTBOM TPUTOHOMETPUUECKUX MOJIMHOMOB . [lonHOTa 1
3aMKHYTOCTb TPUTOHOMETPHUYECKON CUCTEMBI.
Tema 69. UnTerpupoBanue u quddepenuuponanue psgoB Oypee.
dyHKIMOHATBHBIE CBOMCTBA psaioB Dypbe. UHTErpupyeMocTs. JuddepeHnupyemMocTb.
Tema 70. I[IpeobpazoBanue @ypobe. CBoiicTBa.
Huterpan @ypre. UaTErpa B cMbIcie riaaBHOro 3HaueHus. [IpeobpazoBanue dypre u ero
ceorctia. [Ipumepsr.

4.3.2. Cooeporcanue npakmuueckux 3aHamuil no OUCYUNIUHE

Ilepeviii cemecmp
Mooynw 1. Muoscecmeo oeiicmeumenbHuix uuce
Tema 1. MuoxecTBa. Jlornueckue cumBoibl. OtoOpakenue u GpyHkius. [ paduxn.
MHoxectBa 1 omnepanuu Hajx HuMHU. OOpatnHas ¢yaknus. Crnoxsas — Qyskuus. I'paduxu
3JIEMEHTAPHBIX (YHKIMK U UX TTpeoOpa3OBaHuUs.
Tema 2. JlelicTBUTEIbHBIC YUCIIA.




I'panuubl ¥ rpaHd  YMCIOBBIX MHOXECTB. JleMma O TOYHBIX rpaHunax. JlencTBus Hax
NEeNCTBUTENBHBIMY YicIaMu. Jlpyrue ieMMbl O HEIPEPHIBHOCTH MHOXECTBA JEHCTBUTENIBHBIX
gucel: 00 OTIACIMMOCTH, O BIOKEHHBIX CErMEHTaX, O KOHEYHOM IOKPBITUM WHTEPBAIAMH, O
IpeeNbHBIX TOUKAX.
Tema 3. IIpenen nociaenoBaTENbHOCTH.
[TocnenoBaTenbHOCTH ACHUCTBUTENBHBIX uncell. [Ipenen 4ucioBoil MocCiien0BaTeIbHOCTH.
Tema 4.CBoMCTBa CXOIAIIUXCS TMOCIEAOBATEIILHOCTEH.
[lepexon x mpeneny B HepaBeHCTBaX M apudMeTndyeckux omepanusax. OrpaHuueHHbIE
nocienoBareabHocTH. Kpurepuii Ko o yuciaoBbIX MOCIEA0BaTEIbHOCTSX.
Tema 5. MOHOTOHHEIE ITOCJIENOBATEILHOCTH.
CBoiicTBa MOHOTOHHBIX TOCienOBaTenbHOCTEN. Teopema Ditnepa.
Mooyns 2. Ilpeoen ghynkuyuu
Tewma 6. CBoiicTBa IIpeIeIioB.
OcHoBHBIE CBOWCTBa KOHeYHOro mpenena (ynkiuu. Kpurepuit Komm. OcHoBHas Teopema o
npejenax.
Tema 7. 3ameuarenbHbIC MPEACIIbI.
IepBo1it 3ameuarenshblii npeaen. [Ipenen MoHoTOHHOHM (yHKIMU. BTOpOoi 3amedarenbHbIHA
npenen. Jlpyrue 3amedarenbHble MpEIEIbl.
Tema 8. AcumrnToTndeckoe nmoBeAeHne PyHKIUH.
AcuMnToTHYECKOE TTOBe/ieHHe (YHKIUA B OKPECTHOCTH JAHHOM TOYKH. DKBUBAJICHTHBIC
dbyHkMn. PackpeiTiie HeonpeaeneHHOCTEH.
Mooynw 3. Henpepuvignoie pynkyuu
Tema 9. JIokanbHbIe CBOWCTBA HEMTPEPBHIBHBIX (DYHKIIUH.
HenpepblBHOCTH M OZHOCTOPOHHSII ~ HENPEPBHIBHOCT. Touku  pazpeiBa. CBoiicTBa
HENPEPBIBHBIX B TOUKE (PYHKIIHA.
Tewma 10. 'moGanbHBIE CBOHCTBA HEMIPEPHIBHBIX (DYHKITHA.
CBolicTBa HENMPEPBIBHBIX HAa CEerMEeHTe (YHKIUN. YCIIOBUS HEMPEPHIBHOCTH MOHOTOHHBIX
GyHKIHA.
Mooyns 4. Ilpouzeoonasn u oughghepenyuan
Tewma 11. IIpousBoanas u nuddepeniman GyHKIIUA OAHOU TEPEMEHHOM.
Hekotopble  mpunoxenus mpousBoaHo u auddepenuunana. IlpousBogHas oOpaTHOIA
dbyakuuu. [lpousBoanas u guddepennman cinoxkHor ¢GyHKuU. Tabmuia MPOU3BOIHBIX.
[IpaBuna auddepeHpoBaHus.
Tewma 12. Teopemsl o cpegaem audhepeHInaIbHOTO HCUUCIICHHUS.
Teopemsl @epma, Posuisa, Jlarpansxka, Komm. [IpunoxeHus Kk HaX0KIEHUIO IPEIETIOB.
Mooynw 5. @opmyna Teinopa
Tema 13. IIpon3BoHBIE BBICIINX TOPSAIKOB.
[TpousBoanbie u audPepeHnanbl BHICIIUX MOPSIIKOB.
Tema 14. ®opmyna Teinopa. OcTaTok.
®opmyna Teiopa ¢ ocratkoM B pa3nmuuHbiXx (opmax: I[leano, Jlarpamka n Komm.
PaznoxxeHust sneMeHTapHbIX QYHKIHH.
Mooynw 6. Hccneoosanue pynkyuu
Tema 15. MOHOTOHHOCTB ¥ TOYKH 3KCTPEMYMa.
VYcnoBuss MOHOTOHHOCTH (PYHKIMH. Y CIIOBUS JIOKAJIbHOTO SKCTpEMyMa (yHKITUH.
Tema 16. BoimykiiocTs ¥ TOUKH nieperuoa.
Beimykneie pynkmuu. Touku mepernda rpaduka.
Tema 17. [lonHOE MccnenoBaHre NOBEACHUS ()YHKITHA.
AcumnTothl Tpaduka ¢yHkuuu. [logHas cxema WCCIeOBaHUSA W IOCTPOSHUS Trpaduka

GyHKINN.

Bmopou cemecmp
Mooynw 1. Heonpedenennwliit unmezpan




Tema 18. [IepBooOpa3Has u HeONpPEACICHHbIN HHTETPA.
CBoiicTBa HEOIPEACICHHBIX HHTETPAIOB. Ta0IMYHBIC WHTETPAJIBI.
Tema 19. O6uue MeTo Il UHTETPUPOBAHUS (PYHKITHI.
Merton 3ameHbl niepeMeHHOW. MHTerpupoBaHus MO YacTsM.
Tema 20. aTerpupoBanue parioHIBHBIX (QYHKIIUI U HEKOTOPBIX (QYHKIIUH CIIEHaTbHOTO
BH/JIA.
WuTerpansl OT palMoHANBHBIX JApOOEH ¢ HEPUBOAMMBIMH 3HaMeHaTe s IMH. IHTerpupoBanue
panuoHanbHBIX (QyHKUMN oOuiero Buaa. MHTerpupoBaHue HEKOTOPBHIX HppalOHATIBHBIX U
TPUTOHOMETPUUYECKUX (DYHKITHIA.

Mooyns 2. Onpedenenntii unmezpa
Tema 21. Onpenenenue narerpana Pumana.
Onpenenennplii uHTErpain. HeoOxonumoe yciaoBHE HHTETPUPYEMOCTH. BbramcieHnue ¢
MIOMOUIbI0 UHTETPAJILHBIX CYMM.
Tema 22. Cymmsbl lapOy. Y coBUs HHTETPUPYEMOCTH () YHKITHA.
Hwxnue u Bepxuue cymmsl JlapOy. Kpurepun wunterpupyemoctu ¢ynkumii. Tema 23.
CaoiictBa unterpana Pumana. Teopemsl o cpeaqnem. OCHOBHAsI TEOpeMa MHTETPATILHOTO
VCYHCIICHUS.
OCHOBHBIE CBOWCTBAa MHTETPUPYEMBIX (PYHKIIUHA W HHTETPAJIOB.
®opmyna Herorona-Jleitbuuna.
Tema 24. MeToasl 3aMEHbI IEPEMEHHON U UHTETPUPOBAHUS 10 YACTSIM.
3aMeHa NEpPEMEHHON B OIpeaeaeHHOM uHTerpaie. MiurerpupoBanue no yactsaMm. Popmyna
Telinopa ¢ ocTaTKOM B WHTErpalibHON (opme.

Mooyns 3. HecoocmeeHnHnbvle unmezpaivl
Tewma 25. HecobctBeHHbIe HHTETpaibl. [[pU3HaKu CXOIUMOCTH.
Omnpenenenre HeCOOCTBEHHBIX UHTETPATIOB (IIEPBOTO U BTOPOTO poAOB). FIX OCHOBHEIE
cBoiictBa. [Ipr3Haku cxo0quMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
Tema 26. 'eomeTpruuecKkue U Ipyrue eCTeCTBEHHO-HAYUHbIE IPUIIOKEHHS OIIPEIEIEHHOTO
MHTErpaa.
[IpnioxeHust ONPENEIeHHOT0 MHTErpaia K BBIYMCIECHUIO JJIMHBl AYTHM, IUIOIIAAU IUIOCKOM
burypsl, MIOMAAN MOBEPXHOCTU U 00BbEMa Tela BpalleHus. HekoTopble NpUIoKEeHHs
OTIpeNIeIEHHOT0 MHTETpajia B (PU3UKE U MEXaHHUKE.

Mooynw 4. Henpepbignocms u npou3eo00Hvle YyHKUUIL MHOZUX NEPEMEHHBIX
Tema 27. KoneunomepHoe npoctpascTBo. [Tonstre cxoqumoct. @yYHKIIMA MHOTHUX
MIEPEMEHHBIX.
CBoiicTBa CXOIAIIMXCA TOCIEIOBATEIBHOCTEH MPOCTPaHCTBEHHBIX ToueK. O0macTh
onpezeneHus GyHKIUN ABYX U TpeX NepeMeHHbIX. ['paguku. JIMHUM 1 TOBEPXHOCTH YPOBHSI.
Tema 28. [Ipenensl pyHKITNI MHOTUX IEPEMEHHBIX.
KpatHusiit mpenen GyHKIMH MHOTHX TepeMeHHBbIX. CBOMCTBA KOHEYHBIX MPEETIoB (DYHKITUH.
[ToBTropHbIe mpenensl QyHKIUH. Boruucienue.
Tewma 29. HenpepriBHBIE (DYHKIIMM MHOTHX TICPEMECHHBIX.
CpoiicTBa HenpepbIBHBIX B TOUKe (GyHKIMH. [TT0GanpHbIe CBOMCTBa HENPEPBIBHBIX (YHKLIUI
MHOTMX IEPEMEHHBIX.
Tema 30. YactHsle npou3BonaHble U quddepeniman. [Ipon3BoaHas no HanpaBIeHUIO.
YactHple TpoM3BOAHBIC (QYHKIIMHM BO BHyTpEHHEH Touke. YacTHBIE MPOM3BOIAHBIE OT
coHBIX (yHkimid. [lpousBogHas mo Hampaienuto. ['paguent. Juddepennuan crnoxHoOMl
GyHKINH.

Mooyns 5. Heeneoosanue pynkyuii MHo2ux nepemeHHbIX
Tewma 31. YactHpie mpousBoaHbIe U AuddepeHiuansl Beiciux nopsakoB. dopmyna Teitnopa.
YacTHble MPOW3BOAHBIE BBICHIMX MOPAAKOB. Auddepenunans BoIcIIUX MOpsakoB. CBOWCTBA.
®opmyna Tewmopa mist (QyHKIIMH MHOTHX TEPEMEHHBIX C ocTaTkoM B ¢popme [leano u B
¢dopme Jlarpanxa.
Tewma 32. 3amaun Ha SKCTpEeMYM (PYHKIIUNA MHOTHX ITEPEMEHHBIX.



JlokanbHble SKCTpeMyMbl. HeoOxomumble yciaoOBHS JIOKAIBHOTO 3KCTpemyMa. JlocTaTouHble
YCIIOBHS JIOKAIBHOTO SKCTpeMyMa (DYHKLIMU MHOTHX MEPEMEHHBIX.

Tema 33. HesiBuble ¢pynkuuu. CyrecTBOBaHHE HENPEPHIBHBIX U MU (HEepeHIUPYEeMbIX HESIBHBIX
G yHKIHA.

Teopema o cyiiecTBOBaHMHM HEMpEpbIBHON HesBHOW (QyHKIMH. Teopema o CyliecTBOBaHHH
nuddepeHnupyemMoit HesiBHOH GyHKIMHA. BpIYucienne mpou3BOaHBIX U AuddepeHnnanon
HESIBHBIX (YHKIMH, ONIPEJCNAEMbIX JaHHBIM YpPaBHEHHWEM WM JaHHOW CHCTEMOM
YpaBHEHUU.

Tpemuit cemecmp

Mooynw 1. Paowvl c neompuyamenbHbiMU Y1eHAMU
Tema 34. Psaap1 qeiCTBUTEIBHEBIX YHCEI, NX CBOMCTBA.
Yactuunas cymma 1 octaTok. CXOAUMOCTh U CyMMa YUCIOBOTO psija. CBOMCTBA CXOIAIIUXCS
panoB. Kpurtepuii Komm miis psanos.
Tema 35. CX0nUMOCTb PSAOB C HEOTPULATEIBHBIMU YJIEHAMHM.
Kputepuii cxomumocTu psiga ¢ HEOTPUIATEIBHBIMU 4ieHaMH. MIHTerpanbHbI TpU3HAK
cxonumocTu psiaa. [IpusHakyu cpaBHEHUs Uil PSAJOB C HEOTPUUATEIbHBIMHU YJICHAMMU.
[Tpusnaku Jlamam6epa n Komm.

Mooyns 2. 3nakonepemennsie paowl
Tewma 36. CBoiicTBa aOCOTIOTHO CXOAIUXCS psioB. Teopema Pumana 00 ycIIOBHO CXOIAITUXCS
panax.
AbcomtoTHO  cxoasmuecs psaabl. CloxkeHue, BHIYUTAHUE U YMHOXKEHHE aOCOIIOTHO
cxonsmmxcsi psagoB. Teopema Pumana 06 yCIIOBHO CXOJSIIMXCS psiax.
Tema 37. [Ipu3Haku CXOUMOCTH 3HAKONIEPEMEHHBIX PAJIOB.
[Tpusnak JleitOHMIa 0 CXOAMMOCTH 3HAKOUepeayomuxcs paaos. OmeHKa ocTaTKa sl HUX.
[Tpusnaku AGens u J{upuxie o CXOAMMOCTH PSAZIOB C MTAPHBIMU ITPOU3BEIICHUSIMH.
Tema 38. beckoHeuHble MPOM3BEICHUS YNCEN, UX CBOWCTBA. B3anMOCBs3h OECKOHEUHBIX
MPOU3BEJCHUN U PAJIOB.
Beckoneunsie npoussenenus. Kpurepuii cxonumocTtu. CBsi3b OECKOHEUHBIX IPOHM3BEACHUIM
C psaamu.

Mooynw 3. Paowvt pynkuyuii
Tema 39. Paznuunbie BUIBI CXOAUMOCTH (DYHKITMOHAIBHBIX MOCIIEA0BATEIIbHOCTEH.
CX0IMMOCTh B TOUKE M PAaBHOMEPHAs CXOJAUMOCTh (PYHKIIMOHATHHON TOCIEI0BATEILHOCTH.
Kpurepuii Ko paBHOMEpHO#H ¢X0IUMOCTH (G YHKIIMOHATIBHOM MOCIEA0BATEIbHOCTH.
Tema 40. PaBHOMEpHAS CXOUMOCTD PSAI0B (DYHKITUH.
Kpurepuii paHoMepHOU cxonuMmocTy GyHKIHoHansHOTO psiga. [Ipusnaku BeiepmTpacca,
Abens-Xapau, Jupuxie-Xapau.
Tema 41. @yHKIIMOHATBHBIE CBOMCTBA CYMMBI psija.
VYcnoBus: 1) HEMPEPHIBHOCTH CYMMBI psAJ1a; 2) HMHTETPUPYEMOCTH CYMMBI psia; 3)
nudGepeHIIPYEMOCTH CYMMBI psijia.

Mooynw 4. Cmenennsie psaowvt
Tema 42. ®yHKIIMOHATBHBIE CBOMCTBA.
CrenenHoii psa. Pagnyc u uarepsan cxogumoct. @opmynsl Jlanambepa u Kommn-Anamapa s
paanyca cCXOAUMOCTH.
Tema 43. Psan Teitnopa.
YcnoBus paznoxkumoctu GyHKIHH B psia Ternopa. Paznoxenue aneMeHTapHbIX (QYHKITUN B
CTEIEHHBIE PSIIbI.
Tewma 44. ITpubnkeHrue HeNPEPHIBHBIX (YHKIIMA MHOTOUJICHAMH.
Psanpr anredpandyeckux MHOrouaeHoB. Teopema Beliepmitpacca o mpuOiIMKeHUN HeTPephIBHOM
Ha CerMeHTe (PYHKIIUU anreOpandecKUMH MHOTOUJICHAMMU.

Mooyne 5. Humezpanwl ¢ napamempamu
Tewma 45. aTerpansl, 3aBUCAIIAE OT apaMeTpa.




CoOcTBeHHBIE U HECOOCTBEHHBIE MHTETPAJIbI, 3aBUCAIINE OT TapaMETPOB.
Tema 46. [TpuzHaku paBHOMEPHON CXOAMMOCTH UHTETPAJIOB.
[Ipu3Haku paBHOMEPHON CXOIUMOCTH HECOOCTBEHHBIX MHTEIPAJIOB, 3aBUCALINX OT MapameTpa.
OyHKIMOHAIbHBIE CBOMCTBA HECOOCTBEHHBIX UHTETPAJIOB, 3aBUCSIINX OT apaMeTpa.
Tema 47. 'amma- u 6era-pyHKIMU Ditiepa U UX NPUIOKEHUSL.
CgoiicTBa ramma- u 6eta- pyHKumii Ditnepa. [IpunoxkeHns K BEIYUCICHUIO HHTETPAJIOB.
Mooynw 6. Bapuayus ¢pynkyuu
Tema 48. ®yHkiuu orpannyeHHON Bapuaruu. CBONCTBA.
Knaccol pynkiuii orpannyenHoil Bapuannu. CBolicTBa (pyHKIIUI OrpaHUYEHHON BapHallny.
Tema 49. Kpurtepuii cipssMIIsieMOCTH KPUBBIX.
Crioco6s1 3aanus kpuBbix. HenpepsiBHas kpuas [leano. Crnpsimisiemsie kpuBbie. Kputepuit
CHPAMIISIEMOCTH MapaMETPUUYECKH 3aJaHHOM KPUBOM.
Mooyne 7. Hnmezpan Cmunmoeca
Tewma 50. UnTerpan Ctuntheca. CymiecTBOBaHUE.
Knaccor pynkiuii, s koTopbix uHTerpan CTHiITheCca CyIIecTBYeT.
Tema 51. OcHoBHBIE CBOICcTBa. Bruncienue.
CaoiictBa unterpaia Crunrbeca. @opmysa MHTETPUPOBaHUS 10 YacTAM. Beruncienue
uHrerpana Ctuirbeca.
Yemeepmorit cemecmp
Mooynw 1. /leoiinvie unmezpanwi
Tema 52. [Tnockas mepa XKopaana. CBoiicTsa.
CgolicTBa n3mMepuMsbIx no KopJiany MHOKECTB.
Tema 53. IBoiinoii uaTerpan. CymecrBoBanue. CoiicTBa. Beruncnenue.
Kraccer uaterpupyemsix ¢yaknmii. CBoiicTBa qBOITHOTO MHTETrpaia. CBeneHrne JBOHHOTO
MHTETpasia K IOBTOPHOMY MHTETpaly.
Tema 54. 3ameHa epeMEHHBIX B IBOMHOM HHTETpAJIC.
Kpusonuneiinsie koopauHatsl. [Inomans Gurypsl B KpUBOJIMHEHHBIX KOOpAWHATAX. 3aMeHa
MIEPEMEHHBIX B IBOMHOM MHTErpase. JIBOHHON UHTErpal B MOJSPHBIX KOOPIUHATAX.
Mooyns 2. Tpoitnvie unmezpainnl
Tewma 55. O6bpemuas mepa XKopaana. Cpoiicta. TpoitHoit naterpan CymiectBoBanue. CBOMCTBA.
Brruncnenue.
CBoiicTBa M3MEpUMBIX MHOKeCTB. CBOIiCTBa TpoiiHOTO MHTETpasia. O0BheM Tena B
KPUBOJMHEHHBIX HHTErpajax. CriocoObl BEIUMCIIEHUS TPOHHOTO UHTETpaa.
Tema 56. 3ameHa epeMeHHBIX B TPOMHOM HHTerpaie. Cheprudeckue 1 IMUITHHAPUIECKHAEC
KOOpIMHATBHI.
3aMeHa epeMeHHbIX B TpOoHHOM uHTerpaie. Chepruyeckue U HMIUHAPUIECKIE KOOPIUHATHL.
Bpluncnenue TpoOMHOIrO MHTErpajla yTeM 3aMeHbl IepeMeHHbIX. [IpuokeHus TpoiHOro
MHTErpaa.
Tema 57. [lonsaTue 0 MHOrOMEpHBIX HHTErpasiax. HecoOcTBeHHBIE KpaTHBIE HHTETPAIIBI.
[TonsiTne 0 MHOrOMepHBIX UHTErpanax. CyniectBoBaHue. CBeeHUE K TIOBTOPHOMY UHTETpaly.
[Tonsarue o HecOOCTBEHHBIX KPAaTHBIX HHTErpalax.
Mooynws 3. Kpueonuneitnvie unmezpainoi
Tema 58. KpuBonuHeiinbie HHTErpaisl nepBoro poaa. Cpoiictea. Breruncnenue.
CymectBoBanue. CBOMCTBA U BBHIYUCIICHUE.
Tema 59. KpuonuHeiinsie HHTErpaibl BToporo poaa. @opmyna ['puna.
CgoiictBa. ®opmyna ['puna. Beraucnenue miomaan miockoi (GUTyphl ¢ TOMOITBIO
KPUBOJIMHENHOr 0 nHTerpaina. IIpuioxkeHus KpUBOJIMHENHOTIO HHTErpajla K PELICHUIO
FEOMETPUUECKUX U (PU3NUYECKUX 3a/1ad.
Mooyns 4. Ilosepxnocmusle unmezpanol
Tewma 60. [ToBepxHOCTHBIE HHTETPAIBI TIepBOTO posa. CoiicTBa. Beruncnenue.
[ToBepxHOCTHBIE MHTErpaAJIbI IEPBOrO poja. OnpeaeneHue, CylecTBOBAaHNUE U BBIYMCIICHUE.
Tewma 61. I[ToBepxHOCTHBIE HHTETPaAJIBI BTOpOTo poaa. CBolicTBa. Beruncnenue.




Opuenranus nosepxHoctu. OnpeseneHue, CyecTBOBaHNE U BBIYUCIIEHNE TIOBEPXHOCTHOTO
MHTETpala BTOPOTo poaa.
Tema 62. @opmyinsl ['aycca-Octporpanckoro, Crokca. [Tpunoxenus.
®dopmymna ["aycca-Octporpanckoro. Berancienne 00beMOB ¢ TOMOIIBIO TTOBEPXHOCTHOTO
unTerpana. @opmyna Crokca. BelpaskeHue miomaay NoBEpXHOCTH Yepe3 KPUBOJIMHENHBIN
MHTETpaJl. Y CIIOBUS HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTErpaja OT IIyTH MHTETPUPOBAHMSL.
Amnaior ¢popmynsl Hetorona-Jleit6uuma. Obmias popmyna Crokca.

Mooyns 5. dnemenmol meopuu nois
Tema 63. Ckansipable U BeKTOpHBIE noyst. BekropHas gpopma 3anucu popmyn Crokca u ['aycca-
OcTtporpaackoro.
CkansipHble U BEKTOpHBIE 101sl. OCHOBHBIE NOHATHSI, TpUMEpPHI. [ paguenT, poTop, AUBEPreHIINs.
Bexropnas ¢popma 3ammcu ¢popmyn Crokca u ["aycca-OcTporpaackoro.
Tema 64. [loTeHuansHbIe U colieHOUAaNbHbIe Toist. OOpaTHas 3a7aya TEOPUH OIS
[ToreHnManbHBIE U COTCHOUANIBHEIC NTOJIS. Pa3iiojkeHne BEKTOPHOTO NOJIS HA CyMMY
NOTEHIMATIBLHOTO U COJICHOMAAIbHOTO nosieid. OOpaTHas 3a1a4a TEOPUH OIS,

Mooynw 6. Paovt @ypve
Tema 65. Oproronanbsable cuctembl QyHKuuid. O0mue cBoicTBa. Psag Oypoe.
OpTtoronanbHbie cucTeMbl GyHKIMHA. [IpuMepsr opToronanbHbix cucteM. HepaBeHncTBo beccens,
paseHcTBO [lapceBais. IloHsATHE O IIOJHOTE U 3aMKHYTOCTH.
Tewma 66. Tpuronomerpuueckuii psx @ypoe. Uaterpan dupuxie. CXo0aUMOCTh B TOUKE.
Tpuronomerpuueckuii pag @ypse. Cxonumocts psaga @ypoe B Touke. [Ipusnak Junu.
CnencrBus. [Ipumepsl.

Tema 67. Panpl @ypbe 11 4eTHBIX, HEYETHBIX H 21 -MIEPUOUICCKUX () YHKIIHM.

Psinpr @ypre a1t yeTHbIX U HeueTHBIX QyHkiui. Pag @ypre hyHkmm nepuoaa 21 npu
IPOM3BOJIEHOM TTOJIOKUTEIBHOM |.

Tewma 68. [Tpubnmwkenne (GyHKIHN TPUTOHOMETPUUYECKUMH TTOJTUHOMAMHU.

Psnsl TpUroHomMeTpruecKux MoaMHOMOB. [101HOTa M 3aMKHYTOCTh TPUTOHOMETPUYECKON
CUCTEMBI.

Tema 69. UnTerpupoBanue u quddepenumrponanue psgoB Oypee.

dyHKIMOHATBHBIE CBOMCTBA psaioB Dypbe. UHTErpupyeMocTs. JuddepeHnupyemMocTb.
Tema 70. I[IpeobpazoBanue @ypobe. CBoiicTBa.

Huterpan @ypre. UHTErpat B cMbIcie riaaBHOro 3HadeHus. [IpeobpasoBanue Oypre u ero
ceorictia. [Ipumepsr.

5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B ocHoBe nmpenosaBaHus TUCHUIIIMHBI MATEMATUYECKUH aHATIU3 JIEXKUT JIEKIIUOHHO-
CeMMHapCcKas CUCTeMa O0y4YEeHHUs, UTO CBA3aHO C HEOOXOAUMOCTBIO aKTHBHOT'O PO TyMBIBAHHUS
TEOPETUYECKOr0 MaTepuaa, CoAep Kalero riyookue 1 aOCTpaKTHbIE TOHATHS.
WNnauBuayanbHble 0COOCHHOCTH O0YYAIOIIUXCSl YUUTHIBAIOTCS MTOI00POM 3a/1aHUI pa3HOTO
YPOBHSI CII0KHOCTH JJIs1 CAMOCTOSITENIbHON PaOOThI CTYAECHTOB.

ITo nanHOM aUCUMIUTMHE Y4eOHBIM IJIAHOM HPEAYCMOTPEHO TaKXkKe MPOBEACHUE 3aHATUH B
UHTEPaKTUBHBIX (popMax. JIeKiuu mpoBOAATCS B ayIUTOPHSIX, OCHALLEHHBIX
BUjconpoekTopamMu. B yHuBepcurere GpyHKIMOHUpPYeT LIeHTp coBpeMeHHBIX 00pa3oBaTeIbHbBIX
TEXHOJIOTUH, B KOTOPOM NPEyCMaTPUBAIOTCS MACTEP-KIACChl CHEIIMATUCTOB.

6. YueOHo-MeTOAHYeCKOE 00eceYeHHe CAMOCTOATEIbHOI padoThl CTY/IEHTOB

CamocrosTenbHas paboTa CTyI€HTOB OpraHW30BaHa B PA3JIMYHBIX BUAAX U (opMaXx,
BKJTFOYAs TIOJITOTOBKY K yU4E€OHBIM 3aHATHIM M HAyYHO-HCCIICIOBATEIBCKYIO IEATEIbHOCTD
CTYACHTOB, o0ecreueHa yueOHO-MEeTOJUUeCKUMHU MaTepuaiaMd. KOHTpPOJIb BBITOIHEHHS
CaMOCTOSITEIbHON PabOThI MPOBOAUTCS CPEICTBAMH, COOTBETCTBYIOIIMMHU JIAHHOMY BUIY
paboThI.



Konnoxeuym - cpencTBO KOHTPOJISL OCBOCHHUS y4eOHOTo MaTepralia TEMbI WM pa3jena,
OpraHM30BaHHOE KaK yueOHOe 3aHATHE B BHJI€ COOECEe0BaHUS NPENOAABATENS C
00yJarmuMucs.

[lepen KOJITIOKBUYMOM IO KaKIOMY MOJYJIIO CTYyIEHT AOJKEH CAMOCMOAMENbHO TIOBTOPUTD U
OCBOUTbH COOTBETCTBYIOIUNA TEOPETUUECKHUI MaTepHall 0 JaHHOMY MOAYJIIO:

- 3HaMb OCHOBHBIE MTOHATUS U ONpeeNeHHs], GOPMYIUPOBKH OCHOBHBIX MAaTEMAaTUYECKUX
YTBEPKJICHU;

- yMemb JaBaTh: OOLIMI aHAJIN3 OCHOBHBIX MTOHATUI; T€OMETPUYECKHE U/WIIN
€CTeCTBEHHOHAYYHbIE HHTEPIIPETAIIMH 0a30BbIX TEOPEM IO TEMAaTHUKE MOIYIIS;

- 61a0emsb HaBbIKAMU J1I0KA3aTENIbCTBA TEOPEM IO TEMATUKE MOTYJIS.

Kpumepuu oyenxu no koaiokeuymy
Ilo 0anHoMy MOOY110 CTYIEHTY BBICTABIISIFOTCS:
1) 10 GanoB, eciu OH 3Haen OCHOBHBIE MOHSITHS, ONPEIeIICHUs, (HOPMYITUPOBKH OCHOBHBIX
YTBEPXKACHHUI U3 TAHHOTO pa3felia u ymeen UX WLTIOCTPUPOBATH HA PA3IMYHBIX TPUMEPaXx;
2) 20 GanyioB, €CJIM OH 3Haem OCHOBHBIC TTOHATHSA, OTpeieeHus, (HOPMYITUPOBKHA OCHOBHBIX
YTBEPKACHHUI U3 TAHHOTO pa3fielia u ymeem NOKA3hIBATh pa3InyHbIC U3 HUX;
3) 30 GaytoB, €ciM OH 3Haenm OCHOBHBIC MTOHSTHS, ONPEeTICHHs, (POPMYITHPOBKH OCHOBHBIX
YTBEPKACHHUI U3 TAHHOTO pa3felia U yMeem JHOKA3bIBaTh HX.
OTu OaTbl YYHTBIBAIOTCS TIPU BBIBOJIE OOIIETr0 pe3yibTaTa KaK WHTETPAbHOW OICHKH,
CKJIQ/IBIBAIOIIEICS M3 TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOTO KOHTPOJIS.

Konumponvnasa paboma - cpeactBo NpoOBEpKU YMEHHM TPUMEHSTH MOJy4YCHHbIC 3HAHUS IS

pelIeHns 3a/1a4 OIIPEIEIICHHOT O TUIIA 10 TEME WIIH pa3feily.

Ilepen KOHTpoONBHOW pabOTON MO KaKIOMY MOIYJIIO CTYIEHT JIOJDKEH CAMOCMOAMENbHO
MIOBTOPUTh U OCBOUTH COOTBETCTBYIOILIMM TEOPETHYECKUH Marepuan II0 JaHHOMY MOZYIIIO,
CHCTEMaTH3UPOBAaTh HEOOXOAMMBIE (HOPMYIBI, ACTATbHO aHAJIU3UPOBATh paHEE PEIICHHbIC Ha
NPAaKTUYECKHUX 3aHATUAX 337a4dl U YIPKXHEHHUs. 3a/JaHus 110 KOHTPOJIBLHONW paboTe COCTaBICHBI
JUI TIPOBEPKH OCBOCHMS HEOOXOJMMBIX YMEHHMH W HABBIKOB pEIICHHs 337ad IO TEeMaTHKe
JAHHOTO MOMYJIS.

Kpumepuu oyenxu no konmponvHou pabome
Ecnu cryneHt enadeem no O0awnomy moOynio HAGLIKAMY PEIICHHs] TUIMHYHBIX 3a1ad, TO 710
9MOMY MOOY/I0 EMY BBICTaBIISIOTCS:
1) 30 6annos;
2) 20 6annos 6 ciyuae HAIUYUSL HEMOYHOCMEL,
3) 10 b6annos 6 ciyuae HaIUYU HEKOMOPLIX OONYCIMUMBIX OUUOOK.
Ot Oauibl YYUTHIBAIOTCS MPH BBIBOJAE OOILIET0 pe3ynbTara Kak HHTErpajbHOW OILICHKH,
CKJIQ/IBIBAIOIIEICS M3 TEKYIIEro KOHTPOJISI ¥ TPOMEKYTOUYHOTO KOHTPOJIS.

Tecm ¢ ananuzom - CpeICTBO KOHTPOJISI OCBOCHUS yUeOHOTO MaTepuana B BHUJIC
MACbMEHHOU pabOTHI MM COOECETOBAHMS MIPETOIaBaTeNs ¢ 00 yJarouMucs s 6osee
rI1yOOKOTr0 aHau3a YCIOBUI HCTUHHOCTH JAHHOTO MAaTEeMaTHUYECKOTO YTBEPKACHUS PU
MTOMOIIM KOHTPIIPHUMEPOB.

Kpumepuu oyenxu no mecmam ¢ ananuzom
Ecnu cryneHT ymeem naBath ananus mecma 10 JaHHOMY MOJYIIO, TO 10 9MOMY MOOYIIO eMY
BBICTABJISIOTCS: 1() 6annos 3a yoosnemeopumenvHulll ananus, 20 6ainos 3a 00CmamoyHo noJiHbllL
ananus, 30 6annos 3a enyooKull ananu3, KOTOPbIE YUUTHIBAIOTCS IPU BBIBOJIE OOIIET0 pe3yabTara
KaK HHTETPAJIbHON OIICHKH, CKJIAJBIBAIOLICICS W3 TEKYLIEro KOHTPOJS U MPOMENKYTOYHOIO
KOHTPOJISI.



Joknao - IPOIYKT CaMOCTOSITENTLHOU PabOThI CTYIEHTA, IPEACTABISIONINI cOO0M

MyOIMYHOE BBICTYIIJICHUE 110 PEICTABICHUIO MOJYYEHHBIX PE3YJIbTaTOB PEIICHUS

OTIpeIeIEHHON y4eOHO-TTPAKTUIECKON, yI4eOHO-HCCIIeI0BATENHCKOM NI HAYIHON TEMBI.

Peghepam - mpoayKT caMOCTOATENBHOM pabOThI CTYACHTA, MPEICTABIISIONINI OO0
KPaTKO€E U3JI0KCHHUE B MUCbMEHHOM BHJIE TIOJYYEHHBIX PE3YyIbTATOB TEOPETUYECKOIO aHAIIN3a
OTIpeieIeHHON Hay4YHOH (yueOHO-UCCIIeI0BATENBCKOM ) TEMBI, I'/Ie aBTOP PACKPHIBAET CYTh
uccienyeMoi npooieMsl, IPUBOAUT pa3IMUHbIEe TOUKH 3pPEHHUS], @ TAK)KE COOCTBEHHBIE B3IJISAAbI

Ha HEC.

Kpumepuu oyenxu no doxnady, pegpepamy

Ecnu ctyneHT no meme dannoco mooynsi CaMOCTOSITENBHO N0020MOBUN OOKAAO U BbICHYNUIL C
3TUM JIOKJAaJOM NYONWMYHO WIM Hamucan pedepar W packpell Temy pedepara, TO emy
BeICTABISIOTC 30 6an106, KOTOpPBIE YYHTBHIBAIOTCS TPU BBIBOJE OOMIETO pe3yibTrara  Kak
UHTETPAJIbHON OLIEHKH, CKJIaJbIBAIOLICHCS M3 TEKYLIEro KOHTPOJS U IMPOMEKYTOUYHOTO

KOHTPOJISL.

[TpumepHoOe pacripenieieHne BpeMEHH CaMOCTOSTEIBHOM pabOThI CTYICHTOB

IIpuMepHas Tpy10EMKOCTS, a.4.
Bun camocTositenpHOM pabOThI OuHo-
Ounas 3a04Has
3a09HasI
Texymas CPC
paboTa ¢ JEKIMOHHBIM MaTEePHAIOM, C y4eOHOM 30
JIUTEPATypOu
OTIEPEIKaIOIIasl caMOoCTOsITeIbHas padoTa (n3ydenue | 20
HOBOT'O MaTepHaa JI0 €ro U3JI0KCHHS Ha 3aHATHUSX )
CaMOCTOSITEJIbHOE M3yYeHUE pa3/eioB nuciuiuiiabl | 20
BBIINOJIHEHHUE JOMAIIIHUX 3aJaHHi, JOMAIIHUX 60
KOHTPOJIBHBIX pabOT
MOATOTOBKA K MPAKTUYECKUM 3aHSITUSIM 30
MOATOTOBKA K KOHTPOJIBHBIM paboTaM, TeCTaM, 60
KOJUIOKBUYMaM, 3a4€Tam
IIOATOTOBKA K dK3aMeHaM 60
TBopueckas npodaemHo-opueHTupoBannasg CPC
MOATOTOBKA pedepaToB M IOKIAI0B, B TOM uncie, ¢ | 40
aHAJIM30M HAy4YHBIX MyONMKaIMK 10 33JaHHON TeMe
uccieaoBarenbekas pabora, BeIMoJHEeHHe KypcoBoit | 40
paboThI
ydacTre B KOH(GEpPEHIUAX, CeMUHapax, omuMnuanax | 20
Hroro CPC: | 380
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3aoanus ons camocmosamenbHoU pabomol
CP-1

1. Ilo METOJly MaTeMaTU4YECKOW HHAYKLHH JI0Ka3aTh HEPABEHCTBO 3">3n qa
HaATypaJIbHbIX uucel N .

2. Haiitu cynpemyMm ¥ MHOUMYM MHOXECTBa E={2n +11, n =1,2,...}.
n+

oS X
2+ x2°

3. TMoctpouts Tpaduku GyHKIINHA yzﬂg—), y=Xx—-+x’-1, y=
n{xs —x

CP-2
1. Haittu mpenen dynxmmm f(x)=(cosx)” B touke a=0.

2. UccnenoBath xapakTep TOYEK paspbiBa GyHKuui f (X) = Ii’ f (X) =sin 1
nXx X

3. MHUccnenosats Ha auddepenuupyemocts B Touke X =0 ¢ynknuto f (X) , €CIn

f(x):x-sini npu X#0 u f(O):O.
X

4. HailTu TOYKM SKCTpeMyMa M HMHTEpBaJbl MOHOTOHHOCTU (PYHKIHMH Y = In(x+

CP-3

1. Haiitu Heonpe/:[eneHHHe I/IHTeraJIBI

_[ X+3 J- x+x+ dx, J-c052x dx
X2 +2X— 15 IxZ +x+141 1+cos’x

2. BbIUMCINTE UHTETPAIBI I xInxdx, ISInX e dx .

3. Belumcauth niomank, OrpaHUYeHHyI0 rpagukamMu QyHKIME Yy =SINX ¥ y=—
V4

CP-4
1. UccnenoBath Ha CXO,I[I/IMOCTI) YUCIIOBBIE PSIbI:
2n 3 3n
. n X 3 zn < nl 5
)Y —, 2 3)2 )Z—,s)Z Z
n:13n _12n 22n+1 n:13n n:13 33n+1

2. UccnenoBath Ha aOCOTIOTHYIO U yc.HOBHyIO CXOJIUMOCTD PSBL:

1) 2(_1)”%%, 2) Z:‘i(—l) 3*(5n+1) 3) Z( )(ﬁ-ﬁ)
v S e Bew fro (-2 ()

n>+1 3 n=1 . nh+1




3. Haiitu o6act CXOTMMOCTH PSIAOB:

0 23“
1) > (-1) "
n=1

X" 2) i(—l) BW(X—l)”, 3) i(—l)” (n-1y 1
n=1 n=1

2"nl (x+D"
1, x>0,
—1x<0

nd+1

4. Pasnoxuts B pag Pypee: a) T(X)=1-X, Xxe€(2;4); 6) f(X)= {

CP-5

1. BeraucauTh KpUBOJIMHEWHBIN HHTErpai | poxa _[(X +y)ds, C:

C

X=t, y:%, z:tS,Ogtgl.

2. Beruncnuth KpuBoJauHENHbIN uHTErpan |l poga IM, rae C —ueTBepTh acTpOuIbl
C x34y3

x = Rcos® t, y= Rsin®t ot Touxu (R,0) mo toukwu (0,R).

3. BeuuciuTh TBOWHOM HHTETPA H(X —vy)dxdy, D: y2 = %X, y= %X (a>0,b>0).

D

4. IlepedTH K MOJIIPHBIM KOOPJMHATAM U PACCTABUTH I'PAHHIIBI ” f [ijdxdy,
D
D:y=x,y=-xy=1.

5. C nomorisio popmyiibl ['puHa BEIYUCIUTE HHTETpal j(l— Xz)ydx + X1+ y2)dy, rne C -
C

OKPY>KHOCTb X2 + y2 =R?,

CP-6

1. BoruncnuTh KpUBOJIMHEWHBIN uHTErpai | poxa I\/XZ + yzds, C:x=a(cost+tsint),
Cc
y =a(sint—tcost), 0<t<2r.

2 2
N~ y“dx — x“dy
2. Beruncnuth KpuBoJauHENHbIN uHTErpan |l poga I , rie C — NOIyOoKpYXHOCTh

C X2+y2
x=acost, y=asint, 0<t<r.

3. Beruncautb 1BOMHONM HHTErpa ” (1—xy)dxdy,D:y = VX, y = 24X, x = 4.
D
4. IlepelTH K MOJIAPHBIM KOOPJMHATAM U PACCTABUTH I'PAHHIIBI H f (X2 + yz)dxdy,

D
D:-1<x<1 0<y<l1.



5. C nomorpio ¢popmyiibl ['puHa BEIYUCIUTE HHTETpal I(Xy + X+ y)dx + (xy + X —y)dy,

rae C — syunIic.

C

Pa3zoenvt (modynu) u memol 0ns
CAMOCMOSIMENLHO20 U3VHUEHUS]

Buowl u cooepacanue camocmosamenvHou pabomsl

Ilepswiii cemecmp

Moayanb 1. MHOKeCTBO 1eiiCTBUTEIbHBIX YK CeJ

1. MuoxecTtBa. Jlornueckue CUMBOJIEI.
Otobpaxenue u pynkuus. I'paduxm.

Pedepatsr Ha TEMBI:
1. CueTHBIE MHOYKECTBA.

2. JleiicTBUTENbHBIC YHCIIA.

JIoKIagpl Ha TEMBI:

1. JleneKuHI0BEI CCUCHUS.

2. Heo0X01uMoCTh paciiipeHusi MHOXKECTBA
palroHaIBHBIX YUCE.

3. HecueTHOCTH MHOKECTBA JCHCTBUTEIBHBIX
yucen J1000ro HHTEepBaa.

3.Ilpenen mocnen0BaTEILHOCTH.

Pewienue 3a1a4 1 ynpaKHEHUH.

4.CBoiicTBa CXOQAIIAXCI
OCJIEJ0BAaTEILHOCTEH.

Pemienue 3amay u ynpaxHeHUH.

5.MoHOTOHHEIE MMOoCICA0OBATCIBbHOCTH.

Joxian Ha Temy:
Teopema Ditnepa o yucie e.

Moayas 3. llpenen pyHKIMU

1.CgoiicTBa penemnos.

Pedepar na temy: I1apanokce 3eHOHA.

2.3ameyqaTesbHbIC TPEIETbI.

Pemienue 3aay v ynpaxHeHU M.

3.AcuMITOTHYECKOE MOBEACHUE (PYHKITHI.

Pewienue 3a1a4 1 ynpaKHEHUH.

Monyas 4. HenpepbiBHbIe GyHKIUM

1.JIokanpHbIe CBOMCTBA HEMPEPHIBHBIX
byHKIHIA.

Hoxnansl Ha TeMbl: 1. Pa3nuunbie onpeneneHus
HETPEPHIBHOCTH.
Pewienue 3a1a4 u ynpaKHEHUN.

2.I'moGanbHbIe CBOMCTBA HETIPEPBIBHBIX
byHKIHIA.

Joxknanel Ha TeMbl: 1. OOpaTHbIE
TPUTOHOMETPHUUYECKHE (DYHKIUH.

Moayas 5. [IpousBoanas u audgepenumnan

1. IlpousBonHas u quddepeHunan
(GYHKIMH OJTHOM MIEPEMEHHOM.

JHoxian Ha TeMy: Btopoii napanokc 3eHoHa U
nudGepeHITPYEMOCTD.

2. Teopembl 0 cpeqHeM
mudGepeHIMATBHOTO HCUNCIICHUS.

Joxnan Ha remy: Teopema [Jupuxiie o
IIPOMEXKYTOUYHBIX 3HAYCHUSX TPOU3BOTHOM.

Mopayas 6. @®opmyaa Teitnopa

1. ITpou3BO/IHBIE BBICHIKX MOPSIKOB.

Pemienue 3aayd v ynpaxHeHU M.

2. ®opmyna Teitnopa. OcraTok.

Joxnan Ha temy: IIpunoxeHus MpOU3BOIHBIX
BBICHIMX MOPSIIKOB K MCCIEIOBAHUIO (DYHKIIMH.

Monayas 7. UccaenoBanmne pyHKuumn

1.MOHOTOHHOCTb ¥ TOYKH 3KCTPEMYyMa.

Pewienue 3a1a4 1 ynpaKHEHUH.

2.BBIMYKJIOCTh ¥ TOYKH TIeperuoa.

Pemienue 3aayd v ynpaxHeHU M.

3. INonHOE HCCiIeNOBAHNE ITOBEIECHUS
GbyHKIHIHA.

Pedepar na remy: HepaBencrso Mencena u ero
IIPWJIOKCHUS.

Bmopoii cemecmp




Monyab 1. HeonpeneseHHbIil HHTErpaJ

1. [TepBooOpasHas v HeompeAeIeHHBIH
WHTETpaJ.

Pewrenue 3ana4 u ynpaxHEHUH.

2. O0ue MeTo bl HHTETPUPOBAHHUS
GhyHKIHIA.

Pewrenue 3ana4 u ynpaKHEHUH.

3. MaTerpupoBanue paluoHaIbHBIX
GYHKIMH 1 HEKOTOPBIX () YHKIIHHA
CHEIHALHOTO BUJIA.

Pedepar na Temy: Paznoxenne parroHaibHON
GYHKIIMM Ha IPOCTEHIIHE TPOOH.
Joknan Ha Temy: Meton OcTporpaickoro.

Monayas 2. OnpenejeHHbI HHTErpaJ

1. Onpenenenue narerpaina Pumana.

Pewienue 3a1a4 1 ynpaKHEHUH.

2. Cymmer [JapOy. YcnoBus
UHTETPUPYEMOCTH (DYHKITHH.

JIoKIagpl Ha TEMBI:

1. Kpurepuii Jlebera uHTErpUpyeMOCTH T10
Pumany.

2. UaTerpupyeMocTh pa3phIBHOM (PYHKITUN
Pumana.

3.CpoiicTBa unterpaina Pumana. TeopemMbl
o cpenHeM. OCHOBHasl Teopema
WHTErpaJbHOTO UCUHUCITICHUSI.

JHoxnan Ha TeMy: BoccranoBnenne GyHKIHM 10 ee
IIPOU3BOJHOM.

4.Metonpl 3aMEHBI IEPEMEHHOM U
MHTETPUPOBAHUS 110 YACTSIM.

Pewenue 3ana4 u ynpaKHEHUHN.

Mopayas 3. HecoOcTBeHHbIE MHTErPaJIbI

1.Heco6cTtBennbie naTerpansl. [Ipuznaku
CXOJIMMOCTH.

Penrenue 3amau.

2. T'eomeTpuyeckue u apyrue
CCTCCTBCHHO-HAYYHBIC IPUIIOKCHUS
OIIpEIeIICHHOTO WHTETpaa.

Jloknaapl Ha TEMBI:

1. Boruucienue 00beMOB TeJ € BIOKEHHBIMU
CCUEHUSIMHU.

2. CrnpsiMisieMble KPUBBIE.

3. Kpusas Ileano.

Mopnyas 4. HenpepbIBHOCTH M IPOM3BOAHBbIC (YHKIIMH MHOTHX ITepeMEHHbIX.

1. KoneunoMepHO€ MPOCTPAHCTBO.
[TonsiTue cxogumocTu. OYHKIIMU MHOTUX
MEPEMEHHBIX.

Joxnan Ha TeMy: MeTpudeckue IpoCTPaHCTBA U
CXOJUMOCTB B HUX.

2. llpenenst GyHKITUH MHOTHX
MEPEMEHHBIX.

Penrenue 3amau.

3. HenpepwiBHBIE (DYHKITUN MHOTHX
MEPEMEHHBIX.

Penrenue 3amau.

4. YacTHbIE MPOU3BOIHBIE U
muddepentman. [Iponszsonnas mo
HaIpaBJICHUIO.

Hoxian Ha Temy: Teopema 0 KOHEUHBIX
NpUpALICHUSX 1715 PYHKIIUI MHOTUX IEPEMEHHBIX.

Moayasb S. UccienoBanue (PYHKIMH MHOTHX IIePEeMEHHbIX

1. YacTHple TPOU3BOAHBIC U
Qg QepeHIatbl BBICIINAX MOPSIKOB.
®opwmyna Teitnopa.

Pemienue 3agad u ynpaxHeHU M.

2. 3a7auy Ha SKCTpEMYM (PYHKITUI
MHOTHX NEPEMEHHBIX.

Hoxian Ha Temy: Meton Jlarpanka HaXOXIEHUS
YCJIOBHOT'O KCTPEMYMA.

3. HesBabie pynkimu. CymiecTBOBaHNE
HENpepbIBHBIX U AU depeHnnpyembIx
HESIBHBIX ()YHKIIHIA.

Pedepar Ha Temy: @yHKIIHS U CITOCOOBI €€ 3aaHus.

Tpemuii cemecmp

Monayas 1. Psiabl ¢ HeoTpHIATEJIbHBIMH YIEHAMHU

1. Psaapl neliCTBUTENBHEIX YUCEII, X

\ Pemenwue 3anay.




CBOICTBA.

2. CX0IMMOCTb PSIOB C
HEOTPULATENIbHBIMU YJICHAMHU.

JIoKIagpl Ha TEMBI:
1. [Ipusnak PaaGe.
2. Ilpusznaxk ['aycca.

Monayasb 2. 3HaKkonepeMeHHbIe PSIbI

1. CpoiicTBa aOCOIIOTHO CXOMASIIUXCS
psanoB. Teopema Pumana 06 ycioBHO
CXOOAIIUXCs paaax.

Jloknaspl Ha TEMBI:

1. AGconroTHast 1 OE3yCIIOBHASI CXOIUMOCTH PSIJIOB.
2. Teopema Pumana 06 yCIIOBHO CXOISIIMXCS
psaax.

2. [Tpu3Haku CXOAUMOCTH
3HAKONIEPEMEHHBIX PSIJIOB.

Joxinan Ha TeMy: CUHYC- U KOCUHYC-PSI/IBL.

3. beckoHe4HbIE POU3BEICHUS YHCET, UX
cBOMcTBA. B3anMoCBsA3s OECKOHEUHBIX
IIPOU3BEICHUN U PSAIOB.

Pemenue 3amau.

Moayasb 3. Psaabl gyHkumii

1. Pazanunblie BUABI CXOOUMOCTH

(YHKIMOHATBHBIX TOCIEOBATEIBHOCTEH.

Pemienue 3agay u ynpaxHeHUH.

2. PaBHOMEpHas CXOUMOCTD PSJIOB
(GyHKIHH.

Pemienue 3agad u ynpaxHeHUH.

3.DOyHKIIMOHAIbHBIE CBOMCTBA CYMMBI
psna.

Pedepatsr Ha TEMBI:
1. IuddepenuupoBanue psioB.
2. aTerpupoBaHue psioB.

Moayanb 4. CTeneHHbIe pAAbI

1. ®yHKIIMOHATBLHBIC CBOMCTRA.

Pemienue 3aa4d v ynpaxHeHU M.

2. Psap Teitnopa.

Pewienue 3a1a4 1 ynpaKHEHUH.

3. ITpubnuxenne HeTpephIBHBIX (QYHKIUN
MHOTOWICHAMH.

Pewrenue 3ana4 u ynpaKHEHUH.

Moayab S. UHTErpaJsl ¢ mnapamMmerpamu

1.nTerpansl, 3aBUCAIIME OT apaMeTpa.
CBoiicTBa.

Pemienue 3agad u ynpaxHeHUH.

2. [TpuzHaku paBHOMEPHON CXOJAMMOCTH.

Pemienue 3aay v ynpaxHeHU M.

2.I'amma- u Oeta-pyHkIun Diinepa u ux
PUIOKEHHS.

Pedepar Ha Temy: [lpunoxenus >inepoBbIx
MHTETPAJIOB.

Mopayas 6. Bapuanusa GpyHKuun

1. @yHKIIMY OrpaHUYEHHON BapHUaLIUH.
CaoiicTBa.

Pewrenue 3ana4 u ynpaKHEHUH.

2. Kpurepuii cipssMiIsieMOCTH KPHUBBIX.

Pewienue 3a1a4 1 ynpaKHEHUH.

Monayas 7. UaTerpana Cruiarbeca

1. MnTerpan Ctunteeca. CyliecTBOBaHUE.

Pewienue 3a1a4 1 ynpaKHEHUH.

2. OcHoBHEIE cBOiicTBa. Brruncienue.

Pemienue 3aayd v ynpaxHeHU M.

Yemeepmuiii cemecmp

Monayas 1. /IBoiiHbIe MHTErpaJibl

1. ITnockas mepa JKopnana. CBoiicTBa.

Pedepar na remy: O6mias mepa XKopmana.

2. JIpoiino#t unterpan. CyiiecTBoBaHUE.
CsoiicTBa. Berancienue.

Pewrenue 3ana4 u ynpaxHEHUH.

3. 3amMeHa nepeMEeHHBIX B IBOWHOM
WHTETpaJe.

Pewrenue 3ana4 u ynpaxHEHUHN.

Mopnyab 2. TpoiiHble MHTErpaJibl

1. O6bemuas mepa Kopnana. CBolicTBa.
TpoitHoli unTerpan. CyliecTBOBaHUE.
CaoiicTBa. Beiuncnenue.

Pemienue 3agad u ynpaxHeHUH.




2. 3aMeHa IepeMEHHBIX B TPOHOM
unterpane. Chepudeckue u
LWIMHIPUYECKHE KOOPIMHATHI.

Hoxian Ha Temy: KpuBoJIMHEHHbBIE KOOPAUHATHI.

3. IloHsiTHE 0 MHOTOMEPHBIX MHTErpaNIax.
HecoOcTBeHHbIE KpaTHBIE MHTETPAIbI.

Pewrenue 3ana4 u ynpaxHEHUHN.

Moayab 3. KpuBoJinHeiiHble HHTErpaJibl

1. KpuBoJIMHEITHBIE MHTErPaJIbl IEPBOTO
pona. CoiicTBa. Beruncienue.

Pemienue 3agad u ynpaxHeHUH.

2. KpuBOJIMHEHHBIE UHTETPaJIbl BTOPOTO
pona. Popmyna I'puHa.

Pemienue 3agad u ynpaxHeHU .

Monayasb 4. [loBepXHOCTHBIE HHTETPAJIbI

1. TToBepXHOCTHBIE HHTETPAITBI IEPBOTO
pona. CoiicTBa. Beruncienue.

Pemienue 3agad u ynpaxHeHUH.

2. IToBepXHOCTHBIC HHTETPAITBI BTOPOTO
pona. CoiicTBa. Beruncienue.

Pemienue 3agad u ynpaxHeHU M.

3. ®opmyasl ["aycca-Octporpasckoro,
Crokca. IIpunoxenus.

Pemienue 3agau u ynpaxHeHU M.

Moaynb 5. JjieMeHTbl TEOPUH MOJIs

1. CkanspHble U BEKTOPHBIE MOJISL.
Bexropnas ¢popma 3anucu popmyn Ctokca
u I'aycca-OcTporpaickoro.

Pewrenue 3ana4 u ynpaKHEHUH.

2. IloTeH1IManbHbBIE U COJICHONJAILHEIE
I10JIA.

Pemienue 3ama4d v ynpaxHeHUH.

Moayan 6. Psinpl @ypbe

1. OpToroHanabHbIE CHCTEMBI (DYHKITUH.
O6mue cBoiictBa. P Dypre.

Pemienue 3agad u ynpaxHeHUH.

2. Tpuronomerpuueckuii psan Oypse.
Wurerpan qupuxie. CX0quMOCTb B TOUKE.

Hoxian Ha Temy: CpaBHeHHUE MpU3HAKOB JluHU 1
Jupuxne cxonumoctH psioB Dypee.

3. Psaap1 @ypbe 11 YETHBIX, HEYETHBIX U
2|-nepronveckux HyHKIHA.

Pemienue 3agad u ynpaxHeHUH.

4. Tlpubnmxenue GyHKIUNA
TPUTOHOMETPUYECKIMH MTOJIMHOMAMH.

Pemienue 3agad u ynpaxHeHU M.

5. UaTerpupoBanue u
muddepennpoBanue psgoB Dypee.

Pemienue 3agad u ynpaxHeHU .

6. [IpeobpazoBanmne ®ypre. CBoiicTBa.

Pedepatsr Ha TEMBI:
1. KommuiekcHoe mpeoOpaszoBanue Oypbe.
2. IIpeobpazoBanue Jlamnaca.

7. ®OHJ OLIEHOYHBIX CPEACTB AJIA NMPOBECACHHUSA TCKYHICTr0 KOHTPOJA YCIIeBA€EMOCTH,
leOMe)KyTO‘IHOﬁ aTTeCTAllMM 110 UTOTraM OCBOCHUSA JUCHUIIJIMHBI

7.1. TlepeueHb KOMIIETEHLIMH C yKa3aHHEM ATanoB UX (POPMUPOBaHHS B MPOLECCE OCBOCHHS

00pa3zoBaTeNbHON MPOTPaAMMBI.

[lepeyeHp KOMIETEHLMI C yKa3aHHWEM OJTaloB HMX (HOPMUPOBAHHS TMPHUBEIEH B OMHMCAHUH

00pa3zoBaTebHON MPOTPaAMMBI.

Kon u | Kox u
HAaHMEHOBaHUE HaHMEHOBaHHUE
KOMIIETEHIIUH U3 | HHIUKATOpa

dI'OC BO JIOCTHKCHUS

[lnaHupyembie pe3yJbTaThl
oOydeHus

[Tpouenypa
OCBOCHUS




KOMIIETEHIN I

YK-1.Cnocoben
OCYILIECTBIISATh
IIOUCK, KPUTHYECKUI
aHalIM3 MW  CHHTE3
uHopManuu,
MIPUMEHSTh
CHUCTEMHBIH IIOAXOJ
TS pelIeHus
MOCTaBJICHHBIX 3a7a4

VYK-1.1.3naer 3naem: cTPyKTypy 3a7ad B
MPUHITUIIEI cOopa, 00J1aCTH MaTeMaTUYECKOTO
orbopa u aHaJM3a, a TaKKe 0a30BbIC
000011IeHNA COCTAaBIIAIOIIME TAKMUX 3a7a4.
uH(pOpMAIIUH. Ymeem: ananuzmpoBath
MMOCTAHOBKY JAHHOMW 3a7a4u
B 00J1aCTH MaTeMaTHIECKOTO
aHaJu3a, He00OXOAUMOCTh U
(MM) TOCTaTOYHOCTh
uHpopMmauu yis ee
pelIeHus.
Braoeem: naBpikamu coopa,
otOopa 1 0000IIeHHS
Hay4YHOH WH(pOpMaIuu B
o0yacTu MaTeMaTHIeCKOTro
aHaJm3a.
VYK-1.2.Ymeer 3naem: NIPUHIMIIBI
COOTHOCHTH MaTeMaTHIECKOTO
Pa3HOPOIHBIE MOJICTTUPOBAHUS
SIBJICHUS U Pa3HOPOIHBIX SIBJICHUH,
CUCTEeMAaTU3UPOBATh | CUCTEMATHU3AI[MN HAYIHON

UX B paMKax
n30paHHBIX BHJIOB
npodecCHOHATbHON
JIeITEIIbHOCTH.

nHpopMmaluu B 00s1acTu
MaTEeMaTUKU U
KOMIIBIOTEPHBIX HAYK.
Ymeem: cucteMHO
MOJXOJUTh K PELICHUIO
3a/1a4 Ha Pa3HOPOIHbIE
ABJIEHUS B 00JacTu
MaTE€MaTUKHU U
KOMIIBIOTEPHBIX HAYK.
Braoeem: naBbikamMu
cUCTeMaTHU3aIuu
Pa3HOPOIHBIX SBJICHUI
MyTeM MaTeMaTHYeCKUX
WHTEPIPETALMMI U OLIEHOK.

VK-1.3.Umeer
IIPAKTUYECKUU OIBIT
paboThI ¢
UH(POPMALMOHHBIMH
VCTOYHUKAMH, OIIBIT
HAy4YyHOTO ITOMCKA,
CO3aHHS HayYHBIX
TEKCTOB.

3Haem: COBPEMEHHbBIE
METOJIBI COOpa U aHaIH3a
HAy4YHOT'0 MaTepuana c
UCIIOJIb30BaHUEM
nH(pOpPMAITMOHHBIX
TEXHOJIOTHUI; OCHOBHBIE
METO/IbI PaOOTHI C
pecypcamu cetu HTEpHET.
Ymeem: npumeHaTs
COBPEMEHHBIE METO/IbI U
CpeacTna
ABTOMATU3UPOBAHHOTO
aHaJIM3a U CUCTEMaTH3aluU
HAYYHBIX JIAHHBIX;
MPAKTUYECKH HCIOJIb30BaTh
Hay4YHO-00pa3oBaTeIbHbIC

HN3ydyenue  Tem
MOCIIe0BATENbHO
Mo MOAYJISIM C
MOCEAYIOUTUM
MPOBEICHUEM
KOJUIOKBUYMOB U
KOHTPOJIbHBIX
pabor




pecypchl UHTEpHET B
HAYYHBIX UCCIICIOBAaHUAX U
B ICATEIBHOCTH TIE€Iarora.
Bnaodeem: HaBbIKaMH
UCTIONTb30BAHMS
UH(POPMALIMOHHBIX
TEXHOJIOTUH B OpraHU3alnuN
U TIPOBEJICHUN HAYYHOTO
MCCIIEZIOBAHMS; HABBIKAMHU
UCTIOJIb30BaHUS
COBPEMEHHBIX 0a3 TaHHBIX;
HaBBIKAMU TIPUMEHEHUS
MYJTbTUMEIHHHBIX
TEXHOJIOTUI 00paboTKH U
Hpe/ICTaBICHUS
UH(pOpMAaLIUU; HABBIKAMHU
aBTOMATHU3AIHMHU TIOATOTOBKU
JOKYMEHTOB B pa3IMYHBIX
TEKCTOBBIX U rpapuyecKux
pelaKTopax.

OIIK-1. Cnocoben
KOHCYJIbTUPOBATh U
UCIIOJIb30BATh
dbyHIaMEHTATBHBIC
3HAHUS B 00JIACTH
MaTeMaTH4eCKOTo
aHaim3a,
KOMIUIEKCHOTO U
(GYHKIMOHATIBLHOTO
aHanM3a

anreOpsl,
AHAJIUTUYECKOMN
TEOMETPHH,
nuddepeHanbHON
TEOMETPHUH U
TOTIOJIOTHH,
nuddepeHITmaTbHBIX
YpaBHEHUH,
JTIUCKPETHOM
MaTEeMaTUKH U
MaTeMaTU4YECKON
JIOTUKH, TEOPUHI
BEPOSATHOCTEH,
MaTeMaTU4YeCKON
CTaTHUCTUKH U
CIIy4alHBIX
MPOLIECCOB,
YHUCIIEHHBIX METO/IOB,
TEOPETUYECKOMN
MEXaHHUKH B
podeCCHOHATBHON

OIIK-1.1.00manaet
0a30BBIMH
3HAHHUSIMU,
MOJTyYCHHBIMH

B o0yacTu
MaTeMaTHYECKUX U
(MM) eCTEeCTBEHHBIX

HayK.

3Haem: TeOpeTUYECKUE
OCHOBBI 0a30BbIX
MaTEeMaTHYECKHUX
JTUCIUTIIAH
(MaTeMaTu4ecKoro
aHaJIM3a, KOMIUJIEKCHOTO U
(GYHKIIMOHATBLHOTO aHAIH3a
anreOphl, aHATUTHICCKOM
TEOMETPHH,
nuddepeHanbHON
TEOMETPHH U TOTIOJOTHH,
nuddepeHImaTbHBIX
YpaBHEHUH,

JTUCKPETHON MaTeMaTUKH U
MaTeMaTHYCCKOM JIOTHKH,
TEOPHUU BEPOSTHOCTEN,
MaTeMaTU4YECKON
CTaTHCTUKH U CITyYaiHBIX
MPOLIECCOB, YUCIEHHBIX
METO/IOB), a TaK¥kKe
TEOPETUYECKON MEXaHUKH,
bu3uKu.

Ymeem: pemats 3a1aun,
CBSI3aHHBIE C
HCCIIEOBAHUEM CBOMCTB
GyHKIUH 1 UX
MIPOU3BOHBIX, C
UHTETPUPOBAHUEM, C
U3Y4YECHHEM
(GYHKUINOHATBHBIX PSJIOB, C
nuddepeHIaIbHBIMA

HN3yuenue  Tem
MOCIe0BATEIbHO
Mo MOAYISIM C
MOCIEAYIOUUM
MPOBEICHHEM
KOJUIOKBUYMOB U
KOHTPOJIbHBIX
pabor




JCATCIIBHOCTH

YpaBHEHUSMH, C YUCIICHHBIM
penieHreM
nuddepeHITmaTbHBIX
YpaBHEHUH, C
anreOpanvyecKuMu
YPaBHEHUSIMH U UX
CUCTEMAaMHU.

Braoeem: 6a30BbIMU
METOJIJaMU COBPEMEHHOTO
MaTEeMaTHYECKOTO aHalln3a
0 UCCIIEeI0BAaHUIO
MaTEeMATHYECKHUX U
€CTECTBEHHOHAYUYHBIX 33]1a.

OIIK-1.2.Ymeer
UCTIOJIb30BaTh X B
npohecCHOHATBLHOM
NEeSITETTHHOCTH.

3naem: cnocoObl
HCIIOJIF30BaHUS 3HAHUH B
Pa3TUYHBIX 00JIACTSIX
MaTEeMaTHUKH TIPH PEIICHUN
KOHKPETHBIX 33/1a4 B
0071aCTH MAaTEMATHKU U
€CTECTBCHHBIX HayK.
Ymeem: npumeHaTs
pa3ITUYHBIE METOBI
COBPEMEHHOTO
MaTeMaTUYECKOT0 aHan3a
10 KCCJIEIOBAHUIO
MaTEMATHYECKUX U
€CTECTBCHHOHAYYHBIX 33J1a4.
Bnaoeem: HaBBIKAMU
MIPUMEHEHUS

METOJIOB COBPEMEHHOT'O
MaTeMaTU4YeCKOro aHaJIn3a
MIPH PEIICHUN KOHKPETHBIX
3amay B o0JlacTu
MaTEMATHUKHU U
€CTECTBCHHBIX HayK.

OIIK-1.3. meet
HaBBIKHM BBIOOPA
METOJIOB PEIICHUS
3aj1au
npodecCHoHATBLHOM
NEeSTEIIbHOCTH Ha
OCHOBE
TEOPETUYECKHUX
3HaHUM.

3Haem: pa3anvHbIC METOIbI
COBPEMEHHOTO
MaTEeMaTHYECKOTO aHaIn3a
0 UCCIIEeI0BAaHUIO
MaTEeMaTHYECKHUX U
€CTECTBEHHOHAYUYHBIX 33/1a4.
Ymeem: xoppekTHO BBIOpAThH
METO/IbI PEeIICHUs
KOHKPETHOM 3a7a4M B
o0yacTu MaTeMaTHKU U
€CTECTBCHHBIX HayK.
Braoeem: naBpikamu
BHIOOpA METOIOB PEILICHHS
3aJ]a4 COBPEMEHHOTO
MaTEeMAaTHYECKOTO aHAIN3A.

[1K-1. Criocoben
JEMOHCTPUPOBATH

[1K-1.1. O6namaer
0a30BbIMHA

3naem. 0CHOBBI
MAaTEMATUYECKOT0 aHAJIN3a U

N3yuenne  tem
MOCJIEI0BATEIBLHO




0a30BbIE 3HAHUS
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK,
OCHOB
IpOrpaMMHUPOBAHUS
¥ MH()OPMAITMOHHBIX
TEXHOJIOTHI

3HAaHUSIMH,
MOJTy4YEHHBIMU B
obnactu
MaTeMaTHIECKUX U
(MTM) eCTEeCTBEHHBIX
HayK,
POrPaMMHUPOBAHHUS
u
UH(POPMALIMOHHBIX
TEXHOJIOTHI.

pa3TUYHbIE MPUITOKEHUS
Qg epeHnaIbLHOrO 1
MHTETPAIIbHOTO UCUUCIICHUS
B MaTEMaTHYECKUX U
€CTECTBEHHBIX HayKax;
COBPEMEHHBIE SI3bIKH
IPOrpaMMHUPOBAHUS U
COBpPEMEHHBIE
nH(pOpMaIMOHHBIC
TEXHOJIOTHH.

Ymeem: npumeHaTs
nuddepeHmaIbHoe U
UHTETPAIbHOE UCYUCIICHUS
JUTSL PEIICHUS Pa3TMYHBIX
3aJa4 MaTeMaTHYeCKUX 1
€CTECTBCHHBIX HAYK;
COCTaBJISITh IPOTPaMMBbI Ha
COBPEMEHHBIX SI3BIKAX
IPOrPaMMHUPOBAHUS.
Braoeem: 6a30BbIMU
METOIaMHI
nuddepeHIaNIbHOTO U
UHTETPATBHOTO
UCUHCIICHUI; HaBBIKAMH
POrpaMMHUPOBAHHUS Ha
COBPEMEHHBIX SI3bIKAX.

IIK-1.2. YmeeT
HaXOIUTh,
dbopmynupoBaTh 1
pemaTh
CTaHJapTHBIC 337291
B COOCTBEHHOMU
HAy4YHO-
HCCIIEN0BATEIbLCKOMN
JIEATEIIbHOCTH B
MaTeMaTuKe U
UHpOpPMAaTHUKE.

3naem: obnactu
PUMEHECHUS
nuddepeHIaNIbHOTO U
WHTETPAIILHOTO UCUMCIICHHUS,
pa3IUYHbIC SI3BIKU
IPOrPaMMHUPOBAHUS.

Ymeem: pematsb 3a1aun,
CBSI3aHHBIE: C
HCCIIENOBAHUEM CBOMCTB
GyHKIMA 1 BX
MPOU3BOHBIX, C U3YYCHHEM
(G yHKIIMOHAIBHBIX PSAIOB, C
OLICHKOM IIOTPELIHOCTH
amnMpOKCUMAaNNK (PYHKITUI;
MPUMEHSTH Pa3INYHbIC
A3BIKH IPOTPAMMHPOBAHUS B
YHUCIIEHHOM aHaJu3e.
Braoeem: METOIaMU
Qg epeHIaIbLHOTO
UCUHCITICHUS TUTSE
uccnenoBaHusd (QYHKIMA U
HaBbIKaMU MPUIOKEHUS
WHTETPAIBHOTO HMCUUCIICHUS
K TeOMETpuH, (pr3uKe.

[1K-1.3. Umeer
IIPAKTUYECKUU OIBIT

3naem.: METOIBI
uccnenoBaHus (QyHKIHMA ¢

0 MOIYJsIM C
MOCJIEAYIOIIUM
IPOBE/ICHHEM
KOJUIOKBUYMOB U
KOHTPOJIBHBIX
pabot




HAay4YHO- IMOMOIIBIO ITPOU3BOAHEIX,
HCCHGI[OB&TGHBCKOﬁ BBIYUCJICHUSA UHTCTPAJIOB,

JESITEIILHOCTH B METO/IBI HCCIICIOBAHUS

MaTeMaTHKe U CXOIMMOCTH PSJIOB;

uH(pOpMaTHKE. YHCIICHHBIC METO/IbI
aHaJIN3a; COBPEMCHHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTHH.

Ymeem: mpuMeHSTH METOBI
UCCIIeIOBaHMs (PYHKIIHIA C
MTOMOIIIBIO TTPOU3BOAHBIX,
BBIUMCJICHHSI HHTETPAJIOB U
METObI UCCIICTOBAHMS
CXOJMMOCTH PSJIOB B
YHCJIIEHHOM aHAaJIN3€ C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH.

Bnaoeem.: HaBBIKAMH
pelIeHUs 3a/a4 YUCICHHOTO
aHaJu3a C MCIOJb30BaHUEM
METOJIOB
nudepeHIaIbHOTO "
WHTETPAITBHOTO UCUUCIICHHI.

7.2. TunioBbIe KOHTPOJIBHBIC 33/ IaHUS

IIpumepHble KOHMPONbHBIE B0NPOCHI K KOMIOKSUYMY no pasoeny «llpeden uucnosotl
nocne008amenbHOCmu
1. Bepno mu «HeorpaHn4eHHOCTh YMCIOBOM IMOCIIENOBATEIBHOCTH — IOCTATOYHOE
YCIIOBUE Ul €€ PacXxOguMOCTH»?
2. BepHo nu «MOHOTOHHOCTb YHCIIOBOW IOCJIEOBATEIBHOCTH — HEOOXOIUMOE YCIIOBHE
IUIg €€ CXOIUMOCTH)»?
3. CdopmynupyiiTe OCHOBHBIC CBONCTBA CXOJSIIMUXCS TOCIEIOBATEIHPHOCTEH U
JIOKQKUTE OJHO W3 HUX.

4. SBnsercs nu (yHIAMEHTANIbHON MOCIENOBATENBHOCTD X, Zﬁ?
n_

5. BepHo nu «beckoHeuHO OOIbINasl MOCIENOBATEILHOCTh HEOTPAHMUYEHA CBEPXY»?

Ilpumepnvie KoHmMpOLHLIE BONPOCHI K KOINOKEUYMY HO pazdeny «OnpedenenHulii uHmezpa
Pumana»

Omnpenenenue naterpana Pumana.

Cymmst JlapOy, Ux CBOMCTBA.

VYcnoBus cylecTBOBaHUS ONPEAEICHHOIO HHTETpaa.

HekoTtopsie Ki1acchl HHTETPUPYEMBIX (YHKITHM.

CoiicTBa uHTErpUpyeMbIX (PYHKIMI 1 MHTErpasioB Pumana.

OcHOBHas TeopemMa UHTErPaIbHOTO UCYUCIICHMUS.

WHTerpupoBanue 1o 4acTsIM U 3aMEHa IIEPEMEHHOM B OIIPEIETIECHHOM UHTETpalle.

NogkrwdpE

Ilpumepnvie KOHMPOLHBIE BONPOCHI K KOLLOKEUYMY no pazdeny «Hucnosvie psaoviy




. [loHsiTHie 0 HECOOCTBEHHOM UHTETpAJIe.

. Uucnosoii psaa. Heo6xoaumMoe yciaoBue CXOIUMOCTH psijia.

. CBOMCTBA CXOJAIIUXCS PSI/IOB.

. OOt KpUTEpUil CXOIUMOCTH YUCIOBBIX PSIOB.

. [Ipu3Haku cpaBHEHUS PSAOB C HEOTPULIATEIBHBIMH 3JIEMEHTAMH.

. IHTerpalibHbII TPU3HAK CXOAUMOCTH PAJIOB.

. [lpuznak [lanambepa cXoauMOCTH.

. IIpu3nax Komm cXo0aQuMOCTH YUCIIOBBIX PSAIOB.

. Ilpuznaku Paabe u ['aycca cXxoaMMOCTH YHUCIOBBIX PSAIOB.
10.YcnoBHas u 6e3yciaoBHAs CXOIUMOCTH PSI/IOB.

11. AGcomroTHas U HEaOCOMIOTHAS CXOJUMOCTH PSIIIOB.

12. Apudmernueckue nelcTBUS HaJ a0COTIOTHO CXOISAIIMMUCS PSAaMHU.
13. Teopema Pumana 00 ycI0BHO CXOISIIUXCS paax.

14. 3nakouepenyromuecs psabl. [Ipusnak JleniOnuna.

15. IIpeoGpazoBanue AGes.

16. Tlpusnak Abens CXOIUMOCTH PSIOB.

17. Ilpu3nak [{upuxiie cXOOQUMOCTH PSJIOB.

18. beckoneunsie nmpousBeAcHUs. X cCXOAMMOCTBD.

19. Kpurepwii CXOQUMOCTH TPOU3BEICHUS.

20. CpaBHEHHE CXOAMMOCTH NMPOU3BEICHUN U COOTBETCTBYIOITUX PSJIOB.

OO0 IO DN B W~

IIpumepnvie 6onpocvl K KOINOKEUYMY no pasdeny « Kpammuvie unmezpanviy

1. Cgenenue ABOMHOrO HMHTErpajia K MOBTOPHOMY.
2. Brpruucnute unTerpai, ecnu C - rpaHuna (QUrypbl, OrpaHUYSHHOM JTMHUSMHU.
3. JIBoiiHOW HMHTErpan B KPUBOJMHEHHBIX HMHTETpasax.
4. BplunCIUTHh UHTETPAT J. (x - y)dy 10 IOJIOXKUTEILHOMY HalpasieHuto, ecniu C - ayra
C
2
mapaGomer y =x%. (0<x<1).
5. JIBONHOW MHTErpasl B MOJSPHBIX KOOpAMHATAX
6. BerumcianTs MHTErpan I(ZX +y)dx+(2y +x)dy; A(0,0), B(L1).
AB
7. ®opmyna I'puna.
8. Haiitu miomanp GUrypsl, OrpaHHYCHHOW JIMHUEH 0 =SiN@ .
9. OmnpezneneHue ¥ CBOMCTBAa KPUBOJIMHEWHOTO HHTErpalia IMepBoro poja.

. . . . V4
10. Haittn momanp Gurypsl orpaHUYeHHOM JUHUSAMU Y =SINX, y=-SinX, x=0, X= E .

11. Onpenenenue ¥ CBOMCTBA KPUBOJIMHEHHOTO HHTErpaia BTOPOro poja.
12. BbIYUCITUTH HHTETPal ”Sin(xz + yzdxdy) , Tne D= {(x y)‘x2 +y*< Rz} .
D

13. CymiecTBOBaHNE U BBIYUCIICHUS KPUBOJIMHEWHOTO HHTETPAJia IIEPBOTO PO/aA.
14. BBI4UCIHTE 00BEM TENa, OrPAaHMYECHHOTO TIOBEPXHOCTAMA Z = X° + Y2, z=1.
15. IInomanpr B KPUBOJMHEHHBIX KOOpJIMHATAX.

16. Boruncnuth uHTETpa I (X + y)ds 10 TPAHUIIE TPEYroJIbHUKA, OTPAHHUYEHHOTO JTUHUSIMU
C

x=0, y=2-%x y=0.

Ipumepnvie mecmosvie 3a0anus 0Jisl NPOGeOeHUs. MEKYUe20 KOHMPOJisL

‘ -2) | ITycte E -npomssonbroe uncinoBoe muoxkectso. Torna BEPHO YTBEPKICHHE:




1) st orpannuernoctr E neoOxomuma koneunocts E .

2) lns xoneunoctu E meo6xomuma orparuuennocts E .

3) Jlns koneunoctd E nocrarouna orpanmyennocts E .

4) HeoOXOAMMBIM U IOCTATOYHBIM YCJIOBUEM OrpaHMdeHHOCTH E sBnsercs
KOHEYHOCTh E .

11
Iycts E = {1,5 3 ,} Torja BepHO yTBEpKICHHUE:
1) sup E =1,inf E ne cymecrsyer.
2) inf E =0, min E ue cymecrsyer.
3) inf E =0, sup E ne cymecrsyer.
4) max E =1,inf E ue cymecrsyer.

BriOepure HEBepHOE yTBEpKACHUE!

1) B m060# 0KpecTHOCTH JIF0O0TO0 IEHCTBUTEILHOTO YMCIIa HAMIETCS palliOHAIBHOE
YHUCJIO.

2) JTroboe neCTBUTEIHLHOE YHCIIO PACTIOIOKEHO MEXKTY ABYMS IIEJIBIMUA YUCITaMH.

3) CynpeMyM OrpaHU4eHHOTO MHOKECTBA pallUOHATIBHBIX YUCEN BCET1a
parroHaIbHOE YUCIIO.

4) Nudumym m000r0 MHOKECTBA HATYPATbHBIX YHCEIN SIBISETCS HATYPATbHBIM
YHCIIOM.

BriGepure BepHOE yTBEpKICHHE:

1) JlroGas cucteMa CeTMEHTOB UMEET HEITYCTOE IepeceueHue.

2) JIro60e urcIoBOe MHOKECTBO UMEET XOTs Obl OJJHY KOHEYHYIO MTPEIETbHYIO TOUKY.
3) Ecnm HekoTOpast cucTeMa CerMeHTOB HMEET SIMHCTBEHHYIO OOIIYIO JIJISl 3THUX
CETMEHTOB TOYKY, TO UX JJIUHBI 00S3aTENEHO CTPEMSITCS K HYITIO.

4) CucreMa BIOKCHHBIX HHTETPAJIOB HEOOS3aTEIHHO UMEET OOIIYIO SISl BCEX ITHX
WHTEPBAJIOB TOUKY.

-1)

n
1) inf E=1; 2y minE =1;
3) sup E ue cymectsyer; 4) max E me cymecrsyer.

ITycts E ={n +1‘n€ N}.Tor/:[a

Iycts E = {n—_l\n IS N}. Tornma
n

1) inf E me cymecrayer; 2) minE =0;
3) sup E wue cymecrsyer; 4) maxE =1.

IIycts E - orpannuennoe uncnosoe muosxkecrso. Toraa
1) Beerma INf E <sup E; 2) Bosmosxno INf E > sup E ;

3)Bcerma INf E=mInE ; 4) Bosmoxuo INf E=maxE.

[Iycts E -orpanmuennoe uncnosoe MuoxecTBo. Torma Bcerna
1) cymectByert uncio, pasaoe SUP E ;

2) CyIeCTBYET YHCII0, paBHOe MaX E ;
3) minE <max E .

ITyctb E - MHOXecTBO Bcex OTpHUIATENBHBIX uKcen. Toraa




1) max E =0; 2) sSUupe=0;
3) cymectByer max E ; 4) cymectyer Min E .

-1)

2n
Iycts E = Z—‘H e N ;. Torma

n“+1
1) maxE =1; 2) sup E <1; 3) inf E ne cymecrayer.

[Tycts E - HexoTopoe MHOMECTBO OTpHIIaTENBHBIX uncel. Torma
1) sup E Bcerna cyuiectByer u sABIAEeTCA OTPULIATENBHBIM YHCIIOM;

2) SUP E moxkeT GbITh MOT0KUTENHHBIM YHCIOM;

3) m060€ MOJIOKUTENBHOE YUCIIO CITYKUT BEpXHeH rpanuneii E ;
4) sup E e cymecrsyer.

Jlns cymectBoBanust SUP E (E - uucnosoe MuokecTBO) orpannuennocts E

CITYKHT
1) HEOOXOIUMBIM M IOCTATOYHBIM YCIIOBUEM;

2) HeoOXOIMMBIM, HO HE JJOCTATOYHBIM YCIIOBUEM;
3) 10CTaTOYHBIM, HO HE HEOOXOAMMBIM YCIIOBHEM;
4) H1 HEOOXOMMBIM, HH JOCTATOYHBIM YCJIOBUEM.

1
Haiitu ¢hopmyny obmero unena nociaenoBatenbHocTH 1,0, § 0, g 0,...

n
n-2. 2)1—(—1) ;
2n—-1 2n

1
3) ——— um 0; 4) He CyIEeCTBYeT.
2n-1

1)

-1)

n

n+1
1) Bo3pacraroieid. 2) yObIBaIOMICH.
3) cTanmoHapHOM. 4) HEMOHOTOHHOM.

ITocnemoBarenbHOCTE X, = SIBIISIETCS

[TocnenoBarensHOCTE X, = n2 -N

1) orpanuueHa. 2) He UMeeT Tpeerna.
3) orpannyeHa CHU3Y. 4) cxoauTcsl.

J% k3 CXOOUMOCTH ITOCIACIOBATCIIBHOCTHU Xn BCCraa BBITCKACT, UTO OHaA

1) coxpaHsieT 3HaK, HaYMHasi ¢ HEKOTOporo Homepa IN.
2) UMEeeT €TMHCTBEHHBIN Mpeell.

3)6eckoHEeYHO Masiast Uik OECKOHEYHO OOJIbIIas.

4) MOHOTOHHaSI.

Bri6epute BepHOE yTBEPIKICHUE:

1) CymmMa 6eCKOHEUHO MaJIbIX TIOCIIEI0BATEIbHOCTEH BCET/1a SBISIETCSl OECKOHEUHO
MAaJIOH ITOCJIEN0OBATEILHOCTDIO.

2) [IpousBeneHrne 6ECKOHEYHO MAJBIX MMOCIIEIOBATEILHOCTEH BCET 1A SIBISETCS
0eCKOHEYHO MaJIol MOCIeA0BaATEIbHOCTHIO

3) IIpousBenenue ar0060i MOCIEI0BATETLHOCTH Ha OECKOHEYHO MAIyIO SBISETCS
0EeCKOHEYHO Majol MOCeI0BaTENbHOCTHIO.

4) CymMa 6eCKOHEUHO OOJBIION MOCIEA0BATEIHHOCTH C IF000MA
MOCJIEI0BATEIHHOCTRIO SABJISIETCS] 0ECKOHEYHO OO0JIBINOI MOCIeI0BaTeIbHOCTHIO.

BriOeprTe HEBEpHOE YTBEPKICHUE:




1) JTIroGast 6eckoHEeYHO OOJIBIIAsK MMOCIEA0BATEILHOCTh HEOTPaHUUCHA.

2) JIroGast HeorpaHWYEHHAs TOCJIEA0BATEILHOCTD SBIAETCS OECKOHEYHO OOJIBIION.
3) Beckone4yHo GobIIas HOCIEAOBATENEHOCTH MOKET UMETH J1BA MPE/ena.

4) HeorpanuueHHas OCIe10BaTEIbHOCTh MOKET UMETh CXOISIIYIOCS
HOATOCIIEIOBATEILHOCTb.

-3) Haiirn [ 142+ ...+n
TN .
nl_To n? -7
1)1; 2) HE CYIIECTBYET; 3)0,5; 4) 0.
D | Hait |im(\/n2 +1—n).
N—>o0
1) 0; 2) w©; 3) \/E ; 4) HE CyIIECTBYET.
-2) Bri6epute HEBEpHOE YTBEPIKICHHE:
N3 cx0IMMOCTH YUCIIOBOM MOCIIEIOBATEILHOCTH BBITEKAET, YTO OHA
1) dynnamenTanbpHa; 2) MOHOTOHHa;
3) orpaHuyeHa CHU3Y; 4) orpaHru€Ha CBEPXY.
-3) BribepuTe BepHOE yTBEPKICHHE:
W3 orpaHU4eHHOCTH YMCIIOBOH MOCIEIOBATEIEHOCTH BBITEKAET, YTO
1) ona cxomurcs;
2) Bce €€ YaCTUYHBIE NPECIIbI PaBHBI;
3) Bce ee YaCTHUHBIE MPEAEbl KOHEUHBI;
4) MHOKECTBO €€ 3HaUYE€HUW KOHEYHO.
-1) N3 mro60oi 9rCIIoBOM OCIIEI0OBATEIFHOCTH MOYKHO BBIICTUTH CXOISIIYIOCS
MOJIMTOCIIEIOBATEILHOCTD, €CIIM CaMa MOCJIeIOBATEILHOCTh
1) orpanuueHa;
2) orpaHMuY€Ha CBEpPXY M HEOIPAaHWYEHA CHU3Y;
3) HeorpaHUUYEHA CBEPXY.
-2) Bribepute BepHOE yTBEpIKICHHE:
1) U3 nmro6oii (4rciioBoit) mocaea0BaTeIbHOCTH MOXKHO BBIJICTUTH OTPAaHUICHHYIO
MOJIITOCIICIOBATETLHOCTb.
2) U3 nmro6oii HeorpaHUYEHHOH TTOCIEIOBATEIHHOCTH MOYKHO BBIJICTTUTH OCCKOHEYHO
OOJIBIIYIO TIOIITOCTIEAOBATEILHOCTb.
3) U3 mo6oii orpaHUYeHHON MOCIEA0BATEIIBHOCTH MOYKHO BBIJIEIUTH OECKOHEUYHO
MaJTYIO TIOJIITOCIICIOBATEILHOCT.
-2) BribepuTe BepHOE yTBEPKICHHE:
1) JIro6ast HeorpaHuUeHHAs (YUCIIOBAsI) TIOCIEIOBATEIBHOCTD SBJISIETCS OECKOHEUHO
00JIbIION.
2) JIro6ast 6eckoHEeUHO OOJIbIIas TIOCIEIOBATEIILHOCTD SIBISICTCS HEOTPAHIHYEHHOM.
3) JIroGast 6eckoHEYHO OO0JIBINAsK MOCIEAOBATEILHOCTh UMEET STMHCTBEHHBIN TTPECII.
-1) Bribepute BepHOE yTBEpIKICHHE:
1) JIroGast GecCkOHEYHO MaJsiasi OCJIeI0BATeILHOCTD SIBIISCTCS CXOSIICHCS.
2) JIro6ast cxosmiasics mociae10BaTeIbHOCTh SIBISIETCS OECKOHEUHO MaJIOH.
3) U3 GeckoHEUHO MasIo MOCIEI0BATEILHOCTH MOYKHO BBIJICIIUTH OECKOHEUYHO
OOJIBIIYIO TIOIITOCIEAOBATEILHOCTb.
-2) 2n
[ocnenoBaTenbHOCT X, = — (n = 1,2,...) SBIISIETCS
n“+1
1) Bo3pacratomieii; 2) cTporo yObIBaromiei; 3) HECTPOTo yOBIBAIOIICH.
-3)

[TocnenoBaTenbHOCTE Xy, = (— 1)n (n =172 ,) ABJISETCS




1) cxonsmerics;
3) orpaHUYEHHOU U pacxosIlencs;

2) pyHmaMeHTaIbHOM;
4) HeorpaHMYEHHOM.

-2 n
) [ocnenoBarensHocTh X, = n(‘l) (n = 1,2,...) SIBJISIETCA
1) 6eckoHEYHO O6ONBIION;  2) HEOTPAHWYECHHOM;  3) OrpaHMYEHHOH.
-1) L. 1
Haiitu ||m cosn.
n—oo VN + 1
1) 0; 2) HE CYLIECTBYET; 3)0.
-2) Haiiru |im(«/n+1—\/ﬁ)sinn.
N—>c0
1) He CyIECTBYET; 2)0; 3).
-3) 2 n 3 n
Haiitu || ————.
N—o0 2 n + 3n
11, 2)0; 3) —1.
-1) 1 1 1
[TocnenoBarensHOCTh X, = (1 - —j(l - —) ... (1 - —j (n = 2,3,...)
2 3 n
1) yObIBaeT 1 orpaHu4eHa CHU3Y;
2) BO3pacTaeT v OrpaHHYCHA CBEPXY;
3) orpaHnyeHa U He CXOAUTCS.
2) . .. cos® (n+3)
Haiitu ||m——.
N—>c0 n
1) He CyIECTBYET; 2) 0; 3)+ 00,
1) Haiitu ||m (3\/ n+1- %)
N—>o0
1) 0; 2) 1 3) .
-3 .
) Haiitu ||m(n— n? —1).
N—>c0
1) o0; 2) 1; 3)0.
-1) n3
Hatitu I Im 3—n .
N—o0
1) 0; 2) o©; 3) HE CYIECTBYET.
2) i Iimn2—5n+1
aTH —_ .
n—o N% +7n+6
1) o0; 2) 1; 3)2; 4)0.
-3) Haiitu ||m (1 + (— 1)” )
N—>c0
1) 0; 2) 2; 3) He CYIIEeCTBYeT.
-1) . n+sinn
Haiitu ||m _—.
oo N+ COS N
1) 1; 2) He CYIECTBYET; 3)0.
-3)

Haiitu ||m0,11...1.

n—0 n eo




1) 2) : 3) . 4) °
HE CYILIECTBYET; —; —; —.
10 9 10
-2) Haiiru |jm (In(n +1)—1Inn).
N—»o0
1) o0; 2)0; 3) 1.
-1) o Iimn2—5n+1
aiitu —_.
> N2 +7N+6
1) 1; 2) w0; 3) He cymIecTByeT.
-3) O6parHoit k pynkruu f (X) = —\/; Ha IPOMEKYTKE [0 ,+oo) SIBIISICTCS
1) g(x)=x? na (-o0+0); 2) g(x)=-x* na (-00);
3) g(x)=x? na (-,0]; ) g(x)=~/x na (074).
2) Haiitu cynepriosuumio f (g(x)), ecmn f(X)= x3, g(x) =3%,
X 3
1) x%, 2) 3°%, 3) x* 4) 3¥ .
-2) 1—sin2x
OyHKIUSA f (X) =|n————— aBusercs
1+ sin2x
1) yeTHoOI1; 2) HEYETHOI; 3) HU YETHOW, HU HEYETHOM.
1) x* +3x3 41
Oyuxuus | (X) = Ha MPOMEKYTKE (— OO,+OO)
4
X" +1
1) orpanuueHa; 2) orpaHWYeHa JUIIH CHU3Y;
3) orpaHuueHa JUIIb CBEPXY; 4) HeorpaH14EHa.
-2) 1
T T
®ynxmus | (X) = e5I"X ya npomeskyTke (E ,7[] :
1) yObIBaer; 2) BO3pacTacer; 3) He sBisIETCS. MOHOTOHHOM.
-3) 1
I'paduk pynknun Y = X + — umeer
X
1) b BEpTUKAIBHYIO aCUMIITOTY;
2) TOPU30HTAIIBHYIO ACUMIITOTY;
3) HaKJIOHHYIO U BEPTUKAJIbHYIO aCUMIITOTHI;
4) AUIIb HAKJIOHHYIO aCUMITOTY.
-3) Bri6epuTe HEBEpHOE YTBEPKICHHE:
Ecmu dynxius f (X) oIpeJiesieHa Ha MHTepBaJie (a, b) Y MMEET KOHEYHBIH mpeen
B Touke C € (a,b), TO Bcernaa
1) 3TOT mpenen eAMHCTBEH;
2) f (X) OrpaHUY€HAa B HEKOTOPON OKPECTHOCTH TOUKH C ;
3) f (X) HKBUBAJICHTHA MMOCTOSIHHOHN (DYHKIIMH B OKPECTHOCTH TOYKHU C .
-2) BriGepure BepHOE yTBEpKICHHE:

®ynxmus | (X), OIIpe/IeNIcHHAs HA MHTEpBaJe (a, b), BCETJIa IMEET TPE/IeT B TOUKE
Ce (a,b), €cliu
1) f (X) MOHOTOHHA HA (a,b);

2) OHOCTOPOHHME TIpeaensl | (X) B TOUKE C PaBHbI;




3) f (X) HIMEET HKCTPEMYM B TOUKE C .

-4) .. 1-cos2x
Haitru [jm———
x—0 X
1) 1; 2)0; 3) He CYIECTBYET; 4) 2.
-1) 1 sin x
Haiitu |im(l+—} :
X—>00 X
1) 1; 2) e; 3) HE CYLIECTBYET; 4) 0,
-4) .. Incos2x
Haittu || ——7-
x—0 1IN C0OS 3X
1) 0; 2) 1; 3) —; 4) —
-3) L 1
Haiitu ||m COS —.
x—0
1) 1; 2) 00; 3) He CYILIECTBYET; 4) 0.
1 Haiitu ||m (cosx)Cth :
Xx—0
1) 1; 2) 0; 3)e; 4) He CyIECTBYET.
-2) BriOepure HEBepHOE yTBEpKACHUE!
Eciu pynxius f (X) ompeJielicHa Ha HHTEpBae (a, b) U HETIpephIBHA B TOUKE
Ce (a,b), TO BCerma
1) f (X) OrpaHrveHa B HEKOTOPOI OKPECTHOCTH TOUYKH C
2) f (X) COXpAHSIET 3HAaK B OKPECTHOCTH TOUKH C |
3) npenen f (X) B TOuKe c paBeH | (C)
-1) BriGepute HEBEpHOE YTBEPKICHHE:
Ecmu pynxims f (X) HENpPEephIBHA HA CETMECHTE [a,b], TO BCET/Ia
1) f (X) UMEET HYJIH Ha [a,b];
1 2
2) B HEKOTOPO#l TOUKE C € [a,b] NPUHUMAET 3HAYEHHE, PABHOE 3 f (a) + 3 f (b);
3) f (X) PaBHOMEPHO HENPEPHIBHA Ha [a,b];
4) f (X) OTrpaHMYEHa HA BCEM CETMEHTE [a, b].
-2) Bribepure BepHOE yTBEPIKICHHE:
Ecmu pynxiums f (X) PaBHOMEPHO HEMPEPHIBHA HA JaHHOM MIPOMEXYTKE, TO BCEr/Ia
Ha 3TOM TPOMEXKYTKE
1) f (X) OTpaHUYECHA;
2) HEenpephIBHA;
3) f (X) JIOCTUTAET CBOUX TOYHBIX TPAHHIIL.
-2) BriGepute HEBepHOE yTBEpXKACHUE!

Eciu pynxius f (X) HENpepbIBHA B TOUKE Xy, TO BCEr/la B 9TOH TOUKE HENPEPhIBHA
byHKIHS

1) 3/f(x); 2) In f(x); 3)ef. 4) cos f(x).




-1)

Ecnu f(X)= XSiI’\% mpu X =0 n f(0)=0,T0

1) f (X) HenpephIBHA Ha BCeil ocu;

2) umeet paspsi | poga B Touke X =0 ;
3) umeer paspeis |l pona B Touke X =0,

sin 7zzx

XZ—X

OyHKIUSA f (X) =

1) nenpepsiBHa;
2) uMeeT ycTpaHuMble pa3pbiBbl B Toukax X =0 u X =1;
3) umeer GeckoHeuHble pa3pbiBbl B Toukax X =0 u X =1,

dynkuus f (X)z 5X + sin X ua ocu (— oo,+oo)
1) HenpepbIBHA, HO HE PABHOMEPHO;

2) paBHOMEPHO HENPEPHIBHA;

3) He UMeeT HeNPePHIBHOW 00paTHON (YHKIIUH.

-1)

dynkuns f (X) = i B Touke X =1
Inx

1) umeer OeCKOHEUHBIH pa3phIB;

2) HeTIpephIBHA;

3) UMEET CYIIECTBEHHBII pa3phIB.

Haiitu |jm SIN X.
X—>00

1) 1; 2)0; 3) He CyIIeCTBYeT.

1
dynkuns f (X) = XC0S— B Touke X =0
X

1) umeeT cylecTBEHHBIN pa3phiB;
2) UMEET YCTPaHUMBIH pa3phIB;
3) HenpepbIBHA.

-1)

. 1
O6parHoii k pyakuun f (X) = ——— Ha IPOMEXKYTKE (0 ,+oo) SIBJISICTCSI

Vx

1) g(x) g (- 00);

2) g(x)=—/x na (0740);
3) g(x) % (0,+0).

-1)

Haiitn cyneprnosumuto f (g(x)), ecmn f (X) =3%, g(x) =x3.

3
1) 3% 2) x%" 3) 3%,

( ) 2X _ 2—X
OyHKIUSA f(X)=——— sBastercs
2% +27%

1) yeTHoIi; 2) HEYETHOI; 3) HU YETHOW, HU HEYETHOM.

_1)

2X

x% +1
1) orpanuueHa; 2) orpaHvyeHa JUIIb CHU3Y;

OyHKIUSA f (X) =




3) orpaHuyeHa JIMIIb CBEPXY;

-1) 3
. T
Oyuknua Y = (sm g) SIBJISICTCS
1) yObIBaromieii; 2) BO3pacTaromici; 3) HE MOHOTOHHOM.
-3) Iycts pynknus | x2 ) OIpeJIeTIEHa Ha OTPE3KE [— 1,1] .Torya OHa Ha 5TOM OTpE3KE
1) MokeT OBITh CTPOTO BO3PACTAIOIIELH;
2) MOXET OBITh CTPOTO YOBIBAIOIIEH;
3) sIBJIIETCSI HEMOHOTOHHOM MJIM TTOCTOSIHHOM.
-2
) Haiitu acumntots rpaduxa pynknun | (X) =yx% -1,
1) He cyIEeCTBYET; 2) y==%X; 3) y=0.
-2) HaiiTi BepTHKaIbHbIE ACUMITOTHI rpaduka GpyHkiuu | (X) =Insinx.
T
1) He cymecTByeT; 2) X=7m,ne”z; 3)X=E+2ﬂn,neZ.
-3) Eciu pynxius f (X) HEe UMeET KOHEYHOTO NMpesena B Touke C € (a,b), TO
1) Bcerna B 11000 OKPECTHOCTH TOM TOUKH OHA HEOTPAHUYCHA;
2) Bcerzia B OKPECTHOCTH 3TOM TOYKH OHA SBJISICTCS OECKOHEYHO OOJIBIION;
3) B HEKOTOPOI OKPECTHOCTH ITOW TOYKH OHA MOXET OBITh OTPAHUYCHHOIA.
-2) dynkuua f (X) = arctgx =a (— oo,+oo)
1) He UMeeT TOYHBIX TPaHMUII,
2) HE TOCTUTAET CBOMX TOYHBIX TPAHMUII;
3) mocTUraeT CBOMX TOYHBIX TPAHMUII.
-1) 1
Mycts f (X) =sin—npu X0 u f (0) =0. Torna pynxius f (X) Ha OTpe3Ke
X
[01]
1) mocTuraer CBOMX TOYHBIX FPAHMII;
2) HE ABJISICTCS pABHOMEPHO HENIPEPHIBHOM;
3) siBAsETCSI HEOTPAaHUYEHHOM.
-1) dynxmus | (X) = X2
1) Ha uHTEpBaJC (0 ,1) SBJISIETCS PABHOMEPHO HEMPEPBIBHOM;
2) Ha (— oo,+oo) SIBJISIETCSI PABHOMEPHO HEMPEPHIBHOM;
3) Ha (0 ,1) JOCTUTAET CBOMX TOYHBIX TPAHHIL.
-1) OyHKIUSA f(X)=X3 —3X2 +4x-1.
1) iMeeT Ha UHTEpBAJIE (0 ,1) XOTBI ObI OJIMH HYJIb;
2) Ha MHTEpBAJIE (0 ,1) He npunumaet 3nadenne — 0,5;
3) Ha oTpe3ke [0 ,1] HE JJOCTHIaeT CBOETO CYIpPEMyMa.
-2) x% +1
HaiiTy HaKJIOHHbIE aCUMITOTHI Tpaduka Gpynkuun | (X) = .
X
1) y==X; 2) Y=X; 3) HE CYIIECTBYIOT.
-3) (x-2)x+3)

Haiitu ||m :
X—>+00 X2 —-6x+1
1)0; 2) oo, 3) 1.




-3) Haiirn | sin5x
aiiTu :
X'Eg sin10x
1) 0; 2) 1, 3) =
-2) .. sinx-sinl
Haiitu ||————-
x—>1 x-1
1) 0; 2) cos1; 3) He CyIEeCTBYeT.
2) _
Haittu |jm X 1.
x—1 X— 1
1
1) 0; 2) E; 3) 0.
-1) . In(1+3x)
Haiitn ||m —_—.
x—0 X
1) 3; 2) 0; 3) 0.
-3) 2X _ 1
Haittu ||m
x—0
1) 0; 2) o, 3) 2.
-1) o\t
Haiitn |jm (1 + sin x)x .
x—0
1)e; 2) 1, 3) .
-3) ... sin(x—3)
Haitru ||m —
x—»3 X° -9
1) o0; 2) 0; 3) —
_2) e3X -1
Haittu |jm 5
x=0 X
1) 3; 2) o, 3) 0.
-1) sin x
Iycts f (X) = mpu X#0 u f (0) =0. Torna B Touke X =0 ¢dynkmms f (X)
1) HenpeprIBHA;
2) umeeT 0ECKOHEUHBIHN pa3phIB;
3) UMEET YyCTpaHUMBIN pa3pbIB.
-2 arcsin x
) Mycts f (X)z —— npu X € [— 1,1]\ {0} u f (0)= a.Torna f (X)
HenpepsiBHa B Touke X =0
Dopu a=0; Dmupu a=1, 3) npu r0Gom a.
-2) [Tycts f(X)Z X+1mopu x>0 u f (X)Z X npu X <0 . Torna pynkuus f (X) B

touke X =0

1) HenpeprIBHA;

2) UMEET pa3phbIB CO CKAYKOM;

3) UMEET CYIIECTBEHHBII pa3phIB.




[TpousBoanas GyHKIIH 3\/ X—1 Brouke X =1

1) He cyniecTByeT; 2) paBHa + 0; 3) pasna 0.
-3) DyHKIMA ‘X - 1‘ BTOUKe X =1
1) uMeeT MPON3BOIHYIO;
2) muddepenumnpyemay;
3) uMeeT OAHOCTOPOHHHE MTPOU3BOJIHBIE.
-1) 1
Ecmu f(X)z XCO0S— npu X#0 un f(0)=0 ,T0 B Touke X =0 ¢dynxuus f(X)
X
1) HenpeppIBHA, HO HE UMEET NTPOU3BOIHOI;
2) HenpepbIBHA U UMEET OJHOCTOPOHHHE MPOU3BOJIHBIE;
3) nuddepenuupyema.
-2) dynxmus | (X) =R/X =2 BTouKe X =2
1) umeet npou3BoaAHYyIO U U PepeHupyema;
2) UMeeT MPOU3BOJIHYIO, HO HE nuddepeHupyema;
3) HenpepbIBHA U U depeHIpyema.
-3) [TpousBoaHas GYHKIMU COS 23x paBHa
1) — 6 sin3x; 2) 6 cos 3X;
3) —3sin6X; 4) — 20S 3X sin 3X.
-1) N3 nuddepennmpyeMocTd PyHKIUU B TAHHOH TOUKE BBITEKAET, YTO B 3TOM TOUKE
OHa
1) HenpeppIBHA U UMEET KOHEUHYIO IPOU3BOIHYIO;
2) HeTpephIBHA, HO MOKET UMETh OECKOHEYHYIO MPOU3BOIHYIO;
3) HenpepbIBHA U MOXKET HE UMETh MTPOU3BOJHOM.
-2) Huddepenuman GyHxmm e®"* B rouke X =0 paBeH
1) 0; 2) dX; 3) He CyIIecTBYeT.
1) [MpousBoxnas GpyHKIUK x X paBHa
1) 2Inx. xM*1. 2) x™ Inx:
3) X" nx: 4) Inx.- x"Mxt,
-3) Jlnst ctpororo Bo3pactanus aAuddepeHunpyemMoit GyHKINU Ha HHTEpBaJe
1) HEOOXOUMO | TIOCTATOYHO, YTOOBI €€ TIPOU3BOIHAS ObLIa CTPOTO MOJIOKHUTEITHHOU
Ha 5TOM UHTEpBaJIC;
2) HeoOxoJIMMa CTpoOras MOJIOKUTEIBHOCTh €€ MPOU3BOIHOI Ha 3TOM WHTEpBAJIE;
3) nocraToyHa CTpOrasi MOJ0KHUTEIHHOCTh €€ MPOU3BOAHON Ha ’TOM MHTEpPBAJIE.
2) Haiitu npomexxyTku yOpiBanus GyHKIuu Y = x2e X
1) [0.2]; 2) (—oo;O] 1 [2;+oo); 3) (— o0 40).
-1) Haiitu Touku neperu6a rpaduka GyHkuuu Y = x2Inx.
1) e 1°; 2) et 3)e.
-3) . 1
Haiitu nanbosnpiiee 3nauenue QyHkuu Y =
X2 +x+1
2
1) He CymIecTBYET; 2)1; 3) ﬁ
-2) Haiftn npomexyTku Bospactanus dpynkmun Y = XN X.




1) [1400); 2) E ,+oo); 3) (e,+0].

-1)
Haiitu npomexyTku BeIyKJIOCTH (BHM3) QyHKIMH Y = X + — .
X
1) (0+); 2) (1;+00); 3) (—00).
-2) Haiitu Touku s3kcTpeMymMoB QyHKIMH Y = xe .
1) 0; 2) 1; 3) —1.
-3) Haiitu abcumcesl Todek, B KOTOPBIX KacaTeidbHas K rpaduky O yHKINH
f (X) =x3-3x% +4 napaienbHa npsamoi Yy = —3X.
1) 0; 2) —1; 3) 1.
-3) YpaBHEHHEM TOPH30HTANIBHON KacaTenbHOH K rpaduky ¢pynknun | (X) =e* +e7*
CITY’)KUT
1) y=1; 2) y=3; y=2.
_3) 1
[pu kakom X Qynkmus f (X) = X* npunuMaer HamOoJbllee 3HaueHHE?
1
1) X=—; 2) x=1; 3) x=e.
€
-1) HaiiTu npaByro npon3BoaHy0 GyHKINUN \sin X‘ B TOYKE 7T .
1) 1; 2) 0; 3) —1.
-2) Haiitu abcrmcesl Bcex To4eK, B KOTOPBIX KacaTeabHas K rpaduky GyHKIHNHA
f (X) =x3-2x-1 TIEpIEHMKYIIAPHA IPAMOi Y = —X .
1)1; 2) £1; 3) —1.
-1) ®ynxmus | (X) = ‘X - 3‘ B Touke X = 3
1) HempephIBHA U IMEET OJTHOCTOPOHHHE TIPOU3BOTHBIE;
2) HenpepbIBHA U UMEET MPOU3BOAHYIO;
3) HenipepsiBHA U nuddepeHImpyema.
-1) 2
[TpousBomHas GyHKINU e X 5 rouke x =1 paBHa
1) 0; 2) 1; 3) e.
-3) [TpousBognas GyHKIHH sin ﬂ\/; B Touke X =1 paBna
T
1) 0; 2) —1; 3) ——.
2
'2) 2 1
Mycts f (X) =X“coS—mpu X#0 u f (0) =0. Toraa npoussoxHas GpyHKIHHU
X
f (X) B Touke X =0
1) paBHa 1; 2) pasna 0; 3) He CyIIEeCTBYET.
1) Mycts f (X) =CcoSX mpu X<0 u f (X) =x% +1 npu X >0 . Torna pynkuus

f(x)

1) nudpepenupyema B Touke X =0 ;
2) HE UMEET NMPOU3BOJIHOM;




3) HenpepbiBHA, HO HE AuddepeHpyema.

-3) Haiitn npowussoanyio gynkiuu f (X) = X" Brouke X =1
1) e; 2) 0; 3) 1.
'1) . 4 1 3
Haiiti mpomMeXyTKH BBITYKJIOCTH BBEPX (YHKIIUU f (X) = E X = g X,
1) [01]; 2) (~00] u [140); 3) (— 00, 400).
'2) . 1 4 1 3
Haiitu Toukn mepern6a rpaduka gpyaxiun | (X) = E X" - g X",
1) -1;1; 2) 0;1; 3) HET ToYeK neperuda.
-1) Haiitu Touku nepern6a rpaduka ¢pyukipn arctgx .
1) 0; 2) £1; 3) 1.
2) Haiitu cranmonaphble Touku ¢pyHKuu arcsin x2.
1) r; 2) 0; 3) £1.
-3) Haiitn npomexyTkn BozpacTanus Gyskiun | (X) =Ig (XZ + X+ l).
1 1
1) | —oo——|; 2) (—oo,+oo); 3) | —— o |
2 2
-2) Iycts pynxius f (X) nudpepeHIpyeMa Ha OTPE3KE [a,b] u f (a) =f (b)
Torna
1) Bcerna f (X) UMEET XOTsI ObI OIMH CTPOTHA JTOKAIBHBIN 3KCTPEMyM Ha (a, b);
2) Bcerga f '(X) =0 xotrs OBl B OJHOI TOUKE U3 (a,b);
3) Bcerna f '(X) =0 xoTs 65l B IBYX TOUKAX U3 [a,b].
-1) Ecmm muddepennupyemast Ha TaHHOM OTpe3Ke (PYHKITHS UMEeT Ha HEM YEeThIPE
Pa3IUYHBIX HYJS, TO €€ MPOU3BOIHAS HAa TOM OTPE3Ke
1) umeet xoTs1 OBI TPU HYJIS;
2) Bcerza UMeeT YeThIpe HyJIs;
3) MOKEeT He UMETh HU OJTHOTO HYIIS.
-1) Mycts f (X) = x? npu X<0 u f (X) =aX npu X >0. Torga dpynkmms f (X)
1) sBnsercsa muddepenupyemoit aump npu a =0 ;
2) e umeer npous3BoaHoi B Touke X =0 Hu npu kakom a;
3) ABNISIETCSI BHITYKJION Ha (— oo,+oo) MpHu Bcex a.
-1) I'paduxu pynkuit X2 u X3 umeror o01re KacaTelbHbIe
1) mamb B Touke X =0
2
2)BToukax X=0 u X =—;
3)BToukax X=0u X=1.
-3) VYron Mexay KacaTeIbHbIMU K TpadukaM (yHKITHI X2 u x> B Touxe ¢ adcruccoit
X =1 pasen
/4 2 1 1
1) =; 2) arctg —; 3) arctg=;  4) arctg —.
4 3 7 6
-1) 5 1o 1 03
Haiitu 3HaueHnss X, Ipu KOTOPBIX KacaTelbHbIE K rpagukaM QyHKIUH E X u g X

B TOUKax c adcruccoi X B3aMMHO NEPIEHIUKYISPHBL.




1) x=-1; 2) x=0; @x:g.

5 In x
Haiitu TOuKM 3KCTpeMyMOB QyHKIUA f (X) =—.

X
1) x=1; 2) X=¢; 3) He CyIIeCTBYeT.

Haiitu Touku nepernba rpaduka GyHKum x2Inx.
3 1

De: 2 e?; 3e 2.

Haiitu Toukn skcTpemymoB GyHknuu 2X + COS X .
1) He CyLIECTBYIOT; 2ym,nez; 3)0.

Mycts f (X) ABax el U depeHnupyemMa B OKPECTHOCTH TOUKH X U
d? f(X0)>0.Tor/:[a

1) Bcerma X - TOYKA JIOKAIbHOTO MUHMMYMa f (X);

2) Xp MOXKeET OBITh TOYKOH JTOKAJILHOIO MaKCUMyMa f (X);

3) f (X) MOJKET HE MMETh 9KCTPEMyMa B TOUKE X .

-1)

Haiinercs Touka C € (0 ,l), B KOTOpOI1 KacarenbHas K rpaduky G yHKIIUU

f (X) = 4\/; napajuieiabHa IpsMOi, MPOXOALIEH Yepe3 TOUKHU
1) A00)u B(11);
2) A(1,2)u B(1);
3) A(0,2) n B(1.1).

-1)

[poussonunas ¢pynxiuu f (X) = (X — 1)(X — 2)(X — 3)(X — 4) MMeeT
1) Tpu HyIs Ha OTpE3KE [1 ,4];
2) 1Ba HyJIs Ha OTPE3KE [1 ,4];

3) He UMeeT HyIel Ha [1 ,4].

. et -1-x
Haiitu Ilm I —
x—0 X 2

1) 1; 2) 0; 3)

. 5X_5
Haiitrr lim
Xx—1 X — 1

1) 5In5; 2) In5; 3)5.

sinx 1

Haiita lIm
x—0 X

1) 0; 21, 3) e.

5 . Inx
Haiitu lim —

X—>+0 \/;

1) 1; 2) 3)0.




-1) X 2
Haiitu lim ————
x—>2 X—2
1) 4(In2 - 1); 2)0: 3) 1.
'3) . 1 3
SINX—X+—X
Haitrr 1im 56
X—0 In(l + X )
1 1 1
1) —; 2) —; 3) o~
S 30 120
1) _5X_1
Haittu lim
x—»0 X
1) In5; 2)0; 3) 1.
-2) 2X —
[opropHble npeaes! pyuxuuu | (X, y) = 2y B TOUKE O(O ,O) PaBHBI
X+2Y
1)1u-1; 2)2u-0p5; 3)2u?l.
-3) x2 y
JiBoitnoit npenen ¢pynkuun f (X, y) =——— BTOuKe O(O ,0)
X" +Yy
1) pasen 1; 2) He CyIIECTBYET; 3)0; 4) paBeH 00 .
'1) 2 . 1
Ecmu f (X, y): X“sin—nopu Y#0 n f(X,0)= 0 (X - mo6oe), To QyHKIMUS
y
f (X, y) B TOYKE O(O ,0)
1) HenpeprIBHA;
2) HenpephIBHA 110 NTEpEMEHHON X U pa3pbiBHa 10 Y ;
3) pa3pbIBHa.
-3) X
JIBoitHoit npenen Gpynxuun | (X, y) = Z—yZ B TOUKE O(O ,0)
X" +Yy
1) paBeH HyIO; 2) paBeH —; 3) He CyIIECTBYET.
2
-1) X+
Ecnu f(x,y):—y mpu 2X+ 3y #0 u f(x,y):O mpu 2X + 3y =0, 10
2X + 3y
¢ynkuus f (X, y) B TOUKE O(O ,0)
1) umeeT yacTHbIE NPOU3BOAHBIE, HO PAa3PbIBHA;
2) UMeeT YacTHbIE TPOU3BOHBIE U HEMPEPHIBHA;
3) nuddepenunpyema.
'3) Ecm U = f (X, y) UMEET KOHEYHBIE YaCTHEIEC ITIPON3BOIHEIE u;( " u'y B TOYKE
M (XO Yo ), TO B 3TOM TOYKE 00S3aTEIBHO
1) f (X, y) HeIpephIBHA;
2) nupdepenuupyema;
3) HenpepbIBHA 10 KAXKJIOMY apryMEHTY.
-1) ycts pynkuus f (u ,V) muddepenunpyema. Haiiti yacTHble IPOU3BOHBIE

pynxmuu W = f(2x—3y,xy2)BTque M(l;O).




)W, =2f;(20)W, =-3f;(20);
)W, =2f;(0-1), W, f,/(0-1)
3 Wy =2f;(20)+ f,(20), W, =2f;(20)-31,(20).

-3) HaifTi cMelaHHyIo YacTHYIO POHU3BOAHYIO BTOporo mopsaka Gpyuxmun U =3 B
rouxe 0(00).
1) 0; 2) 1; 3) In3.
-2) Haiirn U}, (00), ecnn U =€ sin x.
1) 0; 2) 1; 3) —1.
1) Haiitn du(0,0), ecmm U= Xcosy—2"
1) dx; 2) dx — 2dy; 3) —dx + 2dy.
1) Haiitu rpaguent ¢pynkiun U = x2 y3 B Touke M (2 ,1).
1) 4 +127; 2) 2i —37; 3)6i —5].
1) Haiitu U}, u U} B Touxe M (€;0), ccnm u = x".
1) 0 ue; 2)0ul; 3)0u0.
-2) Haiitu du(0,0), ecmu U = In(1+ x% + y).
1) dx + dy; 2) dy; 3) 2dx + dy.
-3) Haiftit U}y, , ecmn U =X + Xy + xy°z°
1) 3y2z2; 2) 6xyz?: 3) 6yz2.
1) Hairn [ X(x —1)*° dx.
1 12, 1 11
1) —(x=-1)"+—(x-1)" +C;
) 5, DT+ (x =)
2) x*(x-1)" +C;
1 > 11
3) —x“(x-1)" +C.
) 5 X (x=1)
-2) Haiimn | X In xdX.
1) x2Inx+C:
2) L2inx-1y2 +C;
2 4
3) 2x%Inx — x? +C.
_3)

Haiitu sz cos x3dx.

1)%x3 sinx® +C;




3

2) %x cos x3dx;

3) %sinx3 +C.

/1 -2x

HNuTterpan I dX npuBomHMTCA K MHTErpay OT HEKOTOPOI

XA/ 1-2X+3

paroHaIbHON (DYHKITUU C TIOMOIIBIO 3aMEHBI

1) t=3%1-2x; 2) t=+1-2x; 3)t=%1-2x.

1 dx.
x1In x

1) In? x+C; 2) Infinx| +C; 3) In|xIn x|+ C.

Haiitn I

-1)

dx.

Haittu I x2 .

x—1
X

1) In +C; 2) In‘x2 —x‘+C; 3) Inz(x2 —x)+C.

sin2x — coS 2x 5
WNuterpan I dx menn3s HPUBECTU K MHTETPAILy OT HEKOTOPOU

3sin2x + 2c0s2X
panoHATBHOW (PYHKITUU C TTOMOIIBIO IMOJCTAaHOBKU

1) t =tg2x; 2) t =tgx; 3) t =cos2x.

Ha xakoM u3 yka3aHHBIX IPOMEXYTKOB CIIPABEIJIMBO PABEHCTBO

d
| X =tgx + C ?
cos? x

1) [0,7]; 2) (%37”) 3) Enj

3
Brranciauthb HXZ — ZX‘dX.
-1

1) 2; 2) 4; 3)5.

-1)

1
Breraucnuts I xe*dx.
0
NNE 2) €, 3) 2.

X

V4 +5x
1)1' Z)E' 3) —
3 75 '

dx .

Brruncinuts

o —




-3) 2r
BbI4MCINTE _[ sin® 8xdx.
0
11, 2) 27, 3) 0.
-1) r
Beruucnuth I sin 3 X COS XdX .
0
1) 0; 2) 7, 3) 1.
-3) Haiitu miomans Gurypsl, orpaHM4eHHoM rpagukamu QyHKiui Y = 2x% +1wu
y=x+1.
1 1 1
1) —; 2) 3) -
12 12 24
-2) . . . )
Haiitu nnomans Gurypsl, orpaHudeHHoM rpagpukamu pyHkmuit Yy =X°, Y=—wu
X
npsMoii X = 2.
7 1
1) 3-In2; 2) ——1In2; 3) ——In2.
3 3
-3) Bbuciuth 00beM Tesla, KoTopoe 00pa3oBano BpamenreM Bokpyr ocu OX miockoit
¢burypsl, orpaHu4eHHON rpapukamu Yy = X — X2 u y=0.
T T
1) —; 2) T; 3) —.
20 30
-2)
Beruucnuth ”Xz - X‘dX.
1) 2; 2) 1; 3)05.
-3) e
Brruucnuts I X In xdx.
1
2
e 1 1
1) ———1; 2) = (e? +1) 3) ~(e2 +1)
4 2 4
-2) 1 1
Berauenuth | —— dX.
0 V4 45X
1)1 2) 2, 3) 3.
C nmomomisro rpaMKa BBIYMCIHTh I cos” xdx.
0
T
1) 7; 2) —; 3) 0.
2
-1)

T
Brruncinuts j\/ sin X cos xdx.
0

1) 0; 2) 7, 3) 1.




5x
Breraucnute ﬂsin X‘dX.
0
1) 5r; 2) 10; 3) 10x.

Brrauciauthb I X COS xdx.
—7T

1) 2r; 2)0; 3) 1.

Haiitu muomaas Gpurypel, orpanuyeHnoi rpadpukamu Gyakmumit Y =1 — X2 u

y=X+1.

1 1
1)5, Z)E, 3) —

-1)

BhIYMCINTL 00BEM Tena, KOTopoe 06pasoBano BpamenueM Bokpyr ocu OX mockoii
¢burypsl orpaHn4eHHON rpadukamMu QyHKIUN Y = x2 , Y =0 unpsamsre
x=-1, x=1.
2w 7T 3
1) — 2) —; 3) —.
5 5 5

-1)

Haiitu IS\/l— 5xdx.
1) —%3 (1+5x)* +C;

2) —%w3/(1—5x)4 +C;
3) %3«/1—5x +C.

1

X2—X

dx.

Brruncnuts

N —y W

4 3
1) 1: 2) In—: 3) In—.
) ) 3 ) 4

1
BbIUHCIIUTE I 3% dx.
0

1) 3; 2) 1; —
) ) )|3

Brraucnuts miomnaap, OrpaHMueHHYIO0 OHOW apKOW CHHYCOMJIBI M OCBIO aOCITHCC.

D71 2)2' 3) .

sm X

T
Brruncinuts j
ol-—cos x

T
1) 7 2) 1: 3) —.
)T ) )2

+00 1
BBIYnCIUTL HECOOCTBEHHEINM HHTErpal J. —dx.
1 X




1) Z; 2) E; 3) pacxoauTcs.

-1)

I

1
Brraucinth HecOOCTBEHHBIM MHTETPAIT j
0

1) Z ; 2) pacxoauTcs; 3)

_2)

2
Bbrauciurs j sign(sin 5X)dX :
-2
1) He CyIECTBYET; 2) 0; 3) 4.

_1)

Haﬁmj X—l)lo dx.

1
T2, Lyomac.
1)12( ) +11(X ) "
2) x?(x —1)11+C;

1 11
3) — -1 C.
)22x(x )+

-2)

Haiimn | X In xdx.

1) x?Inx+C;

2)1x2 Inx—lx2 +C;
2 4

3) 2x%Inx - x? +C.

-3)

Haiitu sz cos xdx.
1 i
1) §x3 sinx® +C;

3

2) %x cos x3dx;

3) %sinx3 +C.

_3)

31-2x
WNuterpan I dX mpuBoaMTCA K MHTErpany OT HEKOTOPOt

XA/ 1—-2X+3

panoHaIBHOM (PYHKITUU C TIOMOIILIO 3aMEHBI

1) t=31-2x; 2) t=+1-2X; 3) t=%§1-2x.

-2)

Haiitu j dx.

xIn x
1) In? x+C; 2) In[inx +C; 3) InjxInx +C.

-1)

HaﬁTHI > dx.
X" =X




Xx—-1
1) In=— +C; 2) In‘xz—x‘+C; 3) Inz(xz—x)+C.
X
-3) Sin2X — CoS 2X
WNuterpan I - dX menw3s mpuBecTH K MHTErpazy OT HEKOTODOH
3sIin2X + 2C0s 2X
panroHaTFHON (YHKIIUU C TTOMOIIBIO MOJICTAHOBKU
1) t =1g92x; 2) t=tgx; 3) t =cos2X.
-2) Ha xakoM u3 yka3aHHBIX IPOMEKYTKOB CIIPABEIIUBO PABEHCTBO
5 =tgx+C ?
COS™ X
n 3w T
1) 10,7} )| =0 | 3| .7 |
[0.7] ( 2' 2 j 2
-2) 3
BbIMUCIUTS HXZ — ZX‘dX.
-1
1) 2; 2) 4, 3)5.
-1) 1
Beruucnuth j xe™dx.
0
1) 1; 2) e; 3) 2.
-2) 1y
Berancmuts | — dX.
0 V4 45X
1 14 11
1= 2) o 3) -
3 75 25
-3) 2r
BbIMUCIUTS I sin® 8xdx.
0
1) 1; 2) 2r1; 3)0.
-1) r
Beruucnuth J- sin 3 X €0S XdX .
0
1) 0; 2) 7; 3) 1.
-3) Haiitu miomans Gurypsl, orpaHM4eHHo rpapukamu QyHKiui Y = 2x% +1wu
y=Xx+1.
1 1 1
) —; 2) —; 3)
12 12 24
-2) ] ] ] )
Haiitu niomans GUrypsl, orpaHuueHHoN rpagukamu GpyHkuuit Yy = X°, Y =—

148
X
npamoit X =2,




1)3-1In2; Z)Z—an; 3)1—1n2
3 3

-3) Bbruciuth 00beM Tesla, KoTopoe 00pa3oBano BpamenreM Bokpyr ocu OX miockoit
¢burypsl, orpaHu4eHHON rpapukamu Yy = X — X2 u y=0.
T T
1) —; 2) 7, 3) —.
20 30
-2) 2
Brraucnuts HXZ — X‘dX.
0
1) 2; 2) 1; 3)05.
-3) e
Brruucnuts f X In xdx.
1
2
e 1 1
1) ———1; 2) ~(e? +1); 3) ~(e2 +1).
4 2 4
-2) 1 1
Beraucnuth | ——— dX.
0 V4 + 5X
1) 1; 2) 2; 3) 3.
-3) r
C nmomomipio rpaduka BEIYUCITUTH I COS3 xdx.
0
T
1) 7; 2) —; 3) 0.
2
-1) r
Brraucnuts J.\/ Sin X cos xdx .
0
1) 0; 2) ; 3) 1.
-2) Sz
Beruucnuth Hsin X‘dX .
0
1) 57 ; 2) 10; 3) 10x.
-2) r
Brraucnuts I X COS XdX.
-
1) 27, 2) 0; 3) 1.
-3) Haiitu muiomiaas Gpurypel, orpannyeHnoi rpadpukamu Gyukiumit Y =1 — X2 u
y=x+1.
0 1 2 1 3) 1
3 2 6
-1) Bbruciuth 00beM Tesla, KoTopoe 00pa3oBano BpamenreM Bokpyr ocu OX miockoit

(burypsl orpaHn4eHHON rpadukamMu QyHKIU Y = X2 , Y =0 unpameie
x=-1, x=1.




2w s 3

1) — 2) —; 3) —.
: 5 : 5 ) 5
-1) Haiitu IS\/ 1-5xdx.
3 3 4
1) ——3/(1+5x)" +C;
) =55 V(L+5%)
2) — %%/(1 -5x)* +C;
3) %3«/1— 5% +C.
-2) 3
Brraucnuts I 21 dx.
2 X7 —X
4 3
1) 1; 2) In—; 3) In—.
) ) 3 ) 2
-3) 1
BbI4MCINTE I 3% dx.
0
1) 3; 2) 1; —
) ) 3) n 3
-2) BbruncnuTh miomaas, OrpaHUYeHHYI0 OJTHOM apKOil CHHYCOU/IBI U OChIO a0cIucc.
11 2) 2; 3) 7.
-1) T ain?2
Brraucnuts ISIH_X dx.
o 1l—cosx
T
1) r; 2) 1; 3) —.
) ) ) >
'2) +00 1
Boruncnuth HeCOOCTBEHHBIN MHTETpal J. —dx.
1 X
1) 2) L 3)
— - aCXOIUTCH.
4 3 e
-1) 14
Boruncnuth HeCOOCTBEHHBIN MHTETpal _[ 5—dX
0 Vx
5
1) Z; 2) pacxoauTcs; 3) —
-2) 2
Bbrauciurs j sign(sin 5X)dX :
-2
1) He CyIECTBYET; 2) 0; 3) 4.
-3) © 1
CymmMma psina z— paBHa
n= 03

1) 1. 2) 0. 3) 1,5. 4) pacXOoauTCA.




-1) o 1
Cymma psina Z— paBHa
=n(n+1)
1) 1. 2)2,5. 3) psag pacxonutcs. 4)0,5.
-3) 0 )
Cymma psana Z (1 + (— 1) ) paBHa
n=0
1)0. 2) 2. 3) psiag pacXoIUTCA. 4) 1.
-2) - q Inn b 1 c 1 .
YCTB =T = = . Torpa:
" n " ninn” " pin?n
o0 e8] o0
1) D a, pacxoamtes, D 0, m Y C, cxomsaTes.
n=1 n=2 n=2
0 0] e 0]
2) >.a, u Db, pacxomsrcs, D C, cxomsres.
n=1 n=2 n=2
3) Bce TpH psga CXOISATCH.
4) Bce Tpu psaa pacxomsTCs.
-3) 1 1 .1
[ycts a,, = (— 1)n —, b, = (— 1)” —, Cp = (— 1)n SIn—. Torga:
sinn Inn n
o0 o0 o0
1) > a, u Y.b, cxomarcs, ) C, pacxomutes.
n=1 n=2 n=1
o0 (e8] o0
2) Z a, u Z C, cxomaTcs, Z bn pacxXoauTCs.
n=1 n=1 n=2
0 o0 o0
3) > a, pacxomures, » b, u D C, cxomres.
n=1 n=2 n=1
4) Bce Tpu psAga CXOUATCH.
-2) = Inn
Pan Z— CXOIUTCH
n=1N
1) mpu Beex P >0. 2) mpu Beex P> 1.
1
3) mpu Beex pZE. Hmpu P =0.
Psin Z InP (1 + —j CXOMIUTCS
n=1vV n+ 1 n
1 1
1) npu Bcex P >—. 2)npu P=—.
2 2
3) mpu Bcex P <0. Hupu p=0.
-2) o | n
n"2
Pan z .
n=1 a

1) cxogutest mpu Bcex aA > —.




2

2) cxomuTcs mpu a = Z U pacxogurcsainpu a = —.

3) pacxomurca mpu a=1.
4) cxonutcs Tonpko mpu a > 1.

n-1

1) abcomotro cxoautest npu P =1.

Psn i(— 1)n InP n—+1
n=2

2) ycnoBHo cxomutes npu P =1.
3) ycnoBHo cxoautcs mpu Beex P> 1.

4) e cxonutcs abcomoTHo mpu P =2.

< 1) .

Pax Y. In 1+ = |sin pn
n=1 n

1) cxomutes Tonbko mpu P=7K u uensx K .

2) pacxoautcs mpu Beex [P # K mna uensix K .

3) cxomutess mpu P =1.
4) pacxogutrcs mpu P = \/E .

w n
Pan )| k)l cos
n=2In® n n
1) cxomurest mpu P =0.
2) cxomurest npu Beex P >0.
3) abcomorao cxomurest mpu P =1.

4) pacxomurcs npu P=1.

> nP-1
IIpoussenenue H
n-2 nP

1) cxomurcs mpu P=1. 2)cxomurcs mpu Becex P >1.

3) cxomures npu P =0. 4) pacxomurcsmpu P =2.

-1)

© 1
I[IpousseneHue H (l +=x" j
n=1 n

1) cxomurca npu X =—1. 2) cxomurcs mpu X =1,
3) pacxomutcs mpu Beex X >0 . 4) pacxoautess b npu X > 1,

Judbdepeniman BToporo nopsaka Gysxiun | (X, y) = x? sin(2 y) B TOUKE
M (l; 7Z) paBeH
1) dx? + 2dy?; 2) 8dxdy; 3) 4dxdy .

Ecim U = f (X, y) nBax el muddepennmpyema B okpecTHocTd Touku M (XO Yo ),
puYeM dU(M )= 0,d 2U(l\/| )= —2dxdy , To o6s3atensno f (X, y) B Touke M

1) umeeT JoKaIbHBI MUHUMYM;
2) UMeeT JIOKaIbHbI MaKCUMYM;
3) HE UMEET JIOKAJIbHOT0 SKCTPEMYyMaA.




-2) Haiitn yacTHyr npou3BOAHYIO Z;, HESBHON QyHKIMHN Z = Z(X, y), onpeaensieMon
ypaBHEHUEM XZ — 7% + y3 =0.
3 2 2
1)y; 2)3y; 3)3y-
X—=12 27 — X Z—X
-1) Haiitn yacTHBIE IPOU3BOIHBIE u;( u V;( HesBHBIX pyHKIMA U = u(x, y) u
{u+v=2x—3%
V= V(X, y), OIpelIesIEMbIX CUCTEMON ypaBHEHUI
u-—Vv=xy.
! 1 ! 1 !/ 1 3 !
nuX:1+§y,vle—Ey;auX:Ex—Ey,vX=y+m
U, =2-Y, Vi =Y.
-2) Haitru d 2u(0,0), ecn U = Xy + y Sin X
1) —dx? + dxdy; 2) 2dxdy; 3) dx? + 3dy?.
-1) Haiitu rpaguent pynkuun U = x2 y3 B Touke M (2 ,l).
1) 41 +127; 2) 21 —37; 3)6i —5].
-2) Haittn d °U B Touxe M (1,1), eci U = XY + YZ + ZX.
1) dx? +dy? + dz?; 2) 2dxdy + 2dydz + 2dzdx; 3) 0.
-3) Haliti yacTHYI0 IPOU3BOAHYIO Z;y HEesIBHOU QyHKIMU Z = Z(X, y), onpenensieMon

yPaBHEHUEM x2 + y2 +22=0.

Xy Xy Xy
1) ——; 2) —; 3) ——.
72 78 78

Bonpochl 1J1s1 KOHTPOJISI CAMOCTOATEJIBHOM padoThl CTY/IEHTOB

RBO©O~NO~WNE

0.
1.

12.
13.

14.

MHoxecTBa U OoNepaluu Haj HUMH.

I'paduku OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIHUH.

[Ipenensl Hanbosee 4acTO BCTPEUAIOMIMXCS YHMCIOBBIX MOCJIEIOBATEIBHOCTEH.
Pacmmpennas Tabnuia SKBUBAJICHTHBIX (DYHKITHIA.

HenpepbhIBHOCTh OCHOBHBIX JJIEMEHTAPHBIX (DYHKITHIA.

Tabnuua npou3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

['unepOonuyeckue (QyHKINU, UX MPOU3BOJIHBIE U TpaduKy.

Bricime mpou3BOAHBIE AT CyMMbI M NPOU3BEICHHS.

[Tpumepsr paznoxenust mo dopmyne Teitmopa.

Tabnuua HeompeneIeHHBIX HMHTETPajioB (pacIIMpeHHas).

Hexoropelie cBeleHUs O Pa3sIoKEHUH ITOJMHOMOB Ha HENPHUBOAMMBIE MHOXHUTEIH U
panMoHaNbHBIX (PYHKIMI HA MpocTeimue apoou.

Metox OcTporpajckoro WHTETPUPOBAHUS PAITMOHATBHBIX ()YHKIIHA.

Metox HeomnpeAeaeHHbIX KO03()(UIMEHTOB HHTETPUPOBAHUS HEKOTOPBIX
TPAHCLEHIEHTHBIX (YHKLHUH.

HenocpencrBenHoe BhIYUCIEHHE OECKOHEUHBIX CyMM U TPOU3BENICHHIA.

7.3. Metoauueckiue Marepuaibl, ONPEIEIAIONINe MPOLEAYpY OLEHHBAHUA 3HAHUH, YMEHHIA,
HaBbIKOB M (WJIM) ONBITa JAEATEJBHOCTH, XapaKTepU3YIOIIMX H3Tanbl  (HOPMUPOBAHUS
KOMIIETECHIIUH.




OOuwmii pe3yabTar no 3auemy BBIBOJUTCS KaK MHTETpalbHAs OILICHKA, CKJIabIBAIOLIAs U3
TeKyI1ero KoHTpoJs - 50% u mpomMexxyTouHOro KoHTpods - 50%.
Texymui KOHTPOJIb N0 IUCUUILINHE BKIKOYACT:
- moceleHue 3aHaThii - 10 0ajos,
- y4yacTHe Ha MPaKTHYECKUX 3aHATHX -20 6auioB,
- KoJTokBuyM — 30 Gasios,
- BBITOJIHEHUE ayTUTOPHBIX KOHTPOJIBHBIX padoT - 40 6asos.
ITpomesxyTOUHBINH KOHTPOJIb 110 JUCLUIIIIMHE BKIIIOYAET:
- YCTHBIN OIpOC, KOHTpoJbHAs padoTa - 100 Gamos.
CryneHTy BBICTABIISCTCS «3aumeHo», €ClI UHTErPaJIbHas OLIEHKA COCTABIISET
51 - 100 6annos..

OOt pe3yabTaT no 3K3aMeHy BBHIBOJIUTCS KaK MHTETpalibHAs OIICHKA, CKJIAbIBAIOIIAS
U3 TeKyIero KoHTpoJs - 50% u nmpomMexxyTouyHoro KoHTpoJis - 50%.
Texymui KOHTPOJIb 110 IUCLHUILINHE BKIIKOYACT:
- moceleHue 3aHaThil - 10 0aos,
- y4yacTHe Ha MPaKTHYECKUX 3aHATHIX -20 6auios,
- KoJmokBuyM — 30 Gasios,
- BBITIOJTHEHUE aYJAUTOPHBIX KOHTPOJIBHBIX padoT - 40 Gaos.
[TpoMexyTOUHBII KOHTPOJIb MO JUCIUILINHE BKIIOYAET:
- YCTHBIN OIpOC, KOHTpoJbHAas padoTa - 100 Gamios.
CtyneHTy BbICTaBISETCS:
- Oomau4HO, €CIM UHTETpabHasl OlleHKa cocTaBisieT 86 - 100 6amios;
- Xopouio, €CI MHTErpajibHas OIleHKa COCTaBsieT 66 - 85 6amios;
- Y0081emsopumenvbHo, €Clli HHTETpallbHas OlleHKa cocTaBisier 51 - 65 6anios;
- Hey0081emeopumesnbHo, €CIIM UHTETpaJibHas olleHKa coctaBisier 0 - 50 Gamos.

8. YueOHO-MeTOAMYECKOE 00ecnedyeHne TUCIHUILINHbBI

a) azpec caiTa Kypca.
http://cathedra.dgu.ru/OfTheDepartment.aspx?id=5

0) OCHOBHas IUTEpaTypa:

1. ®uxtenronsu I'. M. Kypc nuddepennnanbHOro 1 HHTErpaabHOTO HCUUCIICHUS: yueOHOe
nmocooue. B3 1. T. 1 - Mocksa: ®usmariut, 2001

®duxtenronsil, .M. Kypc nuddeperinmanbHOro 1 MHTErpabHOTO HCUNCIEHUS | yaeOHOe
nocobwue : B 3-x 1./ I.M. ®uxrenronsl ; pea. A.A. ®ropuHCKoro. - 8-¢ u3., ucIp. u JIO1I. -
Mocksa : ®usmatiut, 2001. - T. 1. - 680 c. - ISBN 978-5-9221-0156-0 ; To ke [DneKTpOHHBIA
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=83037 ().

2. ®uxrenrons I'. M. Kypc nuddepenmanibHOro 1 HHTErpagbHOTO UCUUCIICHUS: yueOHOe
nocodue. T. 2 - Mocksa: ®usmatiut, 2001

@uxtenronsil, .M. Kypc nuddeperunanbHOro 1 MHTErpaibHOTO UCYUCICHUS © ydeOHOe
nocobue / .M. ®uxtenromnsil ; pea. A.A. @nopuHckoro. - 8-¢ u3n. - Mocksa : ®U3MatiuT,
2001.-T. 2.-861 c. - ISBN 978-5-9221-0157-8 ; To »xe [DnekTpoHHbII pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=83038()

3. ®uxtenronsi I'. M. Kype nuddepenunansnoro u nnterpanbHoro ucuncienus. B3 1. T. 3 -
Mocksa: ®uzmariut, 2002

®duxtenronsil, .M. Kypc nuddepernmanbHOro 1 MHTETpaJbHOTO HCUNUCICHUS © B 3-X T. /
I''M. ®uxrtenromnsi ; pea. A.A. ®nopunckoro. - U3a. 6-e. (1-e uzn. - 1949 r.). - Mocksa :
®usmatiur, 2002. - T. 3. - 727 c¢. - ISBN 5-9221-0155-2 ; To xe [nexTpoHHBIHA pecypc]. -
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URL: http://biblioclub.ru/index.php?page=book&id=83196().

4. Nemunosud b. I1. COopHuK 3a7a4 1 ynpakHEHUH 110 MaTeMaTUYeCKOMY aHAIIM3Y: yaeOHOoe
nmocodue - Mocksa: UePo, 1997

Hemunosuy, b.I1. COopHuUK 3a7a4 ¥ ypakHEHHUH 110 MaTeMaTHYECKOMY aHalu3y : yueOHoe
nocobue / B.I1. lemunoBuu. - U3n. 13-e, ucnp. - Mocksa : YePo, 1997. - 624 c. : wi. ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=459722 ().

B) JOTOJHUTEIbHAS JIUTEpATypa:

1. Hukonsckuii C. M. Kypc Matematndeckoro aHanusa: yaeOHuk - Mocksa: @usmariur, 2001
Huxonbsckuit, C.M. Kypc maremarndeckoro ananusa : yaeonuk / C.M. Hukonbsckuii. - 6-¢ u3.,
crepeotwil. - Mocksa : @uzmariut, 2001. - 592 c. - ISBN 978-5-9221-0160-8 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=69500 ().

2. Kynpssues JI. JI. Kparkuii kypc maremaTudeckoro ananu3sa: yaeOnuk. B 2 1. T. 2.
JuddepenHnnanbHOe U UHTETPATBHOE UCUUCICHUS (YHKIIUNA MHOTHX ITEPEMEHHBIX.
["apmonuyeckuii ananus - Mockpa: @uzmatiaut, 2010

Kynpssues, JI./I. KpaTkuii kypc MaTeMaTH4eCKOT0 aHaiu3a : y4eOHUK : B 2-X T. /

JLJI. KynpsiBues. - 3-e uz., nepepad. - Mocksa : @usmatiur, 2010. - T. 2. JIluddepennnansuoe
U MHTETPAJIbHOE UCUUCIICHUS (PYHKIIUI MHOTUX NEpEeMEHHbIX. | apMOHMYecKuil aHanms. - 425 c. -
ISBN 978-5-9221-0185-1 ; To xe [ DnekTpoHHBI# pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=82818 ().

3. Unpun B. A., ITo3ask D. I'. OCHOBBI MaTeMaTU4YecKoro ananusa: yueonuk, Y. I - Mocksa:
®duzmataur, 2009

Wnbun, B.A. OCHOBBI MaTeMaTH4eCKOro aHanusa : yueOnuk / B.A. Unpun, D.I'. [To3Hsk. - 7-¢
u31., cTep. - Mocksa : ®uzmatiut, 2009. - Y. L. - 647 c. - (Kypc BricIIel MaTeMaTHKU 1
MaTemarnueckoit ¢usuku. Beim. 1). - ISBN 978-5-9221-0902-4 ; To xe [ DneKTpOoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=76686 ()

4. Uneun B. A., TTo3ask O. I'. OcHOBBI MaTeMaTH4eckoro anaimsa. B 2-x gactsx: yueonuk, Y.
Il - Mocksa: ®uzmaraur, 2009

Nnbun, B.A. OcHOBBI MaTeMaTHYECKOTO aHanu3a. B 2-x wacTsax : yueOHuk / B.A. Wnbun,

O.I'. Ilo3HsK. - 5-¢ u3a. - Mocksa : @uzmariur, 2009. - U. II. - 464 c. - (Kypc Bricmieit
MaTeMaTHUKHU U MaTemMaTudeckoi ¢pusuku. Beim. 2). - ISBN 978-5-9221-0537-8 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=83225 ().

9. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANNOHHOI ceTn « UHTEepHET»,
HE00XOAUMBIX VISl OCBOCHH S AUCIHUIIMHBI
1. http://elibrary.ru — eLIBRARY — Hayunas snexTpoHHast OMOIHOTEKA

2. http://window.edu.ru/window/catalog?p_rubr=2.2.74.12 — EnuHoe OKHO OCTyMa K

AIIEKTPOHHBIM pecypcam

3. http://springerlink.com/mathematics-and-statistics/ - mrardopma pecypcoB u3aarenbCTBa

Springer
4. http://edu.dgu.ru/ - Obpa3zoBarenbhsblii cepsep 'Y

5. Moodle[DnexTpoHHbIit pecypc]: cucTeMa BUPTyallbHOro 00yueHueM: [0a3a qanubix | / Jlar.
roc. yH-T. — Maxaukaia, r. — Jloctyn u3 cetu JII'Y uiu, nocie perucTpaluuu U3 CeTH yH-Ta, U3
ar000# ToukH, uMeromiei qoctyn B uHTepHET. — URL: http://moodle.dgu.ru/().
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10. MeToanyeckune ykazaHusi UIsi 00y4alOIMXCsl 10 OCBOCHUIO AU CHMIIIHHBI

VYuyebHast mporpamMma MO MaTeMaTHUYECKOMY aHaJM3y paclpelelieHa MO TeMaM U II0
yacaM Ha JIEKIMM, MPAaKTHUYECKHME M JIAOOPAaTOpHBIE 3aHATHUS; MPEIYCMOTPEHA TaKxkKe
caMmocTosiTeNbHas ydeOHast pabota cTyneHToB. [lo Kakgol Teme mIpernojaBaTelb YKa3bIBaeT
CTyJICHTaM HEOOXOIUMYI0 JHTeparypy (ydeOHUKH, ydeOHble TOCOOHWs, COOpPHHMKH 3aaad Hu
yIpakHEHHH), a TAaK’Ke COOTBETCTBYIOIIME TeMaM Maparpadsl 1 HoMepa ypaxHEHUH 1 3a71ay.

CamocrosTenbHas paboTa CTYyJEHTOB CKJIAABIBACTCA U3 PabOThl HaJl JIEKUUSAMH, C
y4eOHUKAaMH, PeLICHHUs] PEKOMEHIyEMBIX 3a/a4, IOATOTOBKU K 3alIuTe Ja0OpaTOPHBIX padboT, a
TaKXe U3 MOJrOTOBKH K KOHTPOJIbHBIM paboTaM, KOJUIOKBUYMaM U claue 3a4€TOB U HK3aMEHOB.

[Ipu pabote ¢ nekuusMu U yyeOHUKaMU 0CO00€ BHUMAHUE CIEAYeT YACTUTh U3YUCHHIO
OCHOBHBIX IOHATUH M ONpPEAENCHUA IO JaHHOMY pa3liely, a Takke OCOOCHHOCTIM
IPUMEHEHHBIX METOJOB W TEXHOJOTHH Jl0Ka3aTeIbCcTBa TeopeM. PelleHne a0CTaTouyHOro
KOJIMYEeCTBAa 3aJad [0 JIaHHOW TeMe IIOMOXKET TBOPUYECKOMY OBJIAJCHUIO METOJaMU
JI0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPIKICHUM.

[Tocne wn3ydeHuss KaxaOW TEMbl PEKOMEHIYETCSl CaMOCTOSITENbHO BOCIHPOM3BECTH
OCHOBHBIC OIpeaeneHus, (pOpMyIUpPOBKM U JOKa3aTelabcTBa TeopeM. i camMOmpoBEpKH
PEKOMEHAYETCsl TAK)KE UCIOIb30BATh KOHTPOJIBHBIE BOMPOCHI, IPUBOIUMBIE B YUEOHHMKAX 11OCIIE
Ka)XJ10 TEMBI.

OcHOBHas Liedb MPAKTHUYECKUX 3aHATHH — MOJArOTOBKA CTYAEHTOB K CaMOCTOSATENIBHOM
paboTe Ha/l TEOPETUUECKUM MAaTEPHAJIOM M K PEIICHUIO 33/1a4 U yIIPaKHEHHH.

Ha naGopaTopHbIX 3aHATUAX KaXKAbIH CTYIEHT MOJIy4aeT 3aJaHue Uil CaMOCTOATEIbHOTO
BBIIIOJIHEHMS, Kak IIPaBWIO, II€pEYeHb 3a1ad M YINpaXHeHUW 1o pgaHHoOM Teme. Ilocie
BBITIOJTHEHHS J1a00paTOpHOI paboThl PEKOMEHAYETCS OPraHN30BaTh 3alTUTY 3TON J1TA0OPaTOPHOM
paboThI.

11. IlepeyeHb HH(POPMANMOHHBLIX TEXHOJIOTHIl, HMCHOJb3YeMbIX MPH OCYIIECTBICHUH
o0pa3oBaTe/IbHOI0 mpolecca MO0 [IUCHUIIMHE, BKJIOYasi NepevyeHb MPOrpaMMHOIO
obecrieyeHus1 1 MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

[Tpu ocyuiecTBieHnr 00pa30BaTELHOTO MPOIEcca [0 MATEMAaTUYECKOMY aHAIIU3Y
PEKOMEHAYIOTCS:
- KOMIIBIOTEPHBIEC TEXHOIOTHH, OCHOBaHHBIE Ha omepannoHHbIX cucremax Windows, Ubuntu,
Linux;
- mpukagaabie mporpammbel Matlab International Academic Edition Individual, Mathcad
Academic;
- 3JICKTPOHHBIN NEPUOANYECKUM cripaBOYHUK « Cucmema I apanmy;
- clipaBoYHas MpaBoBas cuctema « Koncynomanmliniocy.

IIpy  npoBeneHMM  3aHATUH  PEKOMEHAYETCS  HCIOJIb30BaThb  KOMIIBIOTEPSI,
MYJIbTUMEANIHBIE IPOEKTOPHI, THTEPAKTUBHBIC SKPAHBI.

12. Onmcanume MaTepUAJIbHO-TEXHHMYECKOH 0a3bl, He0OXOAUMOM /JI OCYUIeCTBJICHHS
00pa3oBaTeILHOIO MPoIecca MO0 JMCHUILIHHE

YHuBepcuTeT 001a1aeT J0CTaTOYHOM 0a30i ayAUTOPUI JTsl POBEJICHUS BCEX BUJIOB
3aHATHUH, IPETYCMOTPEHHBIX 00pa30BaTeNIbHON MPOrPaMMON AUCHUIUIMHBI MATEMaTHUECKUI
ananu3. Kpome Toro, Ha akynpTeTe 4 KOMIBIOTEPHBIX Kilacca U 4 yaeOHBIX Kjacca,
OCHAIIIEHHBIX KOMITHIOTEPAaMU C COOTBETCTBYIOIIUM MPOTPaMMHBIM 00eCIieYeHUEM U
MYJIbTUMEANA-TIPOCKTOPAMHU.

B yHuBepcurere umeercst HEOOXOAUMBIN KOMILUIEKT JIMIIEH3HOHHOTO MPOTPAMMHOTO
obecreyeHus.
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