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1.1leqi ocBOEHUS TUCHUILINHBI

[lenpt0o OCBOEHHUSI AMCHMUIUIMHBL (MOAYJsl) «MaTeMaTHUeCKUi aHalu3» SBISIETCS O3HAKOMIIEHHE C
byHIaMeHTaIbHBIMH METOJIaMU HCCIIE0BAHUS TIEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHAIU3a, OCHOBY
KOTOPOTO COCTaBIsieT Teopus AU(PPEpeHIINANBHOTO W HWHTETPAIBHOTO ucyucieHus. OO0beKTaMu
W3YYEHHUS B JAHHON AUCLMIUIUHE SBISIOTCA, Mpexkae Bcero, GyHkuu. C UX MOMOUIBI0O MOTYT OBITH
c(OpMyIIMPOBAHBl KaK 3aKOHBI TMPUPOABI, TaK W Pa3HOOOpa3HBIC MPOLECCHI, MPOUCXOASIINE B
SKOHOMHMKE, Tpupoje, TexHuke. OTcroa 0ObEKTHBHAas Ba)XHOCTh MAaTEMaTHYECKOIO aHajau3a Kak
cpencTBa u3ydeHus QyHknwid. JucnurummHa «MareMaTH4ecKHil aHalk3» OTpPakaeT BaKHOE
HaIlpaBJICHUE Pa3BUTHUSI COBPEMEHHON MaTEMaTUKH, B HEW pacCMaTpPUBAIOTCSl BOIIPOCHI, CBA3AHHBIE C
METO/IOM BBIYHMCIICHHH. 3afauell Kypca SBJISETCS pa3BUTHE MATEMAaTHUYECKOTO KPyrozopa CTYIACHTOB.
OOy4HuTh CTYIEHTOB B@KHEUIIUM TEOPETUYECKUM TIOJIOKEHUSM MaTeMaTUYecKOro aHaju3a,
AHATUTUYECKUM METOJIaM, BBIPA0OTaTh y HUX HABBIKM PEIICHUS KOHKPETHBIX 3a1ad, TPEOYIOIIHX,
uccieqoBaHus PYHKINM, CBA3aHHBIX C HUMU BEJIMYHUH.

2.I1epeyenb npogecCHOHANBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBBIX (PYHKIMIT U TPYAOBBIX (PyHKUMIA,
COOTBETCTBYIOIIHX NPO(PecCHOHATIBHOM NeTeJbHOCTH BHITYCKHMKOB

HaumeHnoBaHue nokymeHTa Kon HaunmenoBanue 0a30BOM TPYIIIBI, TOHKHOCTH
(npodeccun) uam crenratbHOCTH

OK3 2320 [IpemomaBaTenu B CpeIHEH IKOJIC
2340 [IpemomaBaTeny B cUCTEME CIIETHATEHOTO
obOpazoBaHus
01.001 [Ipodeccuonanvupiii cranmapt «llemaror (memaroruveckas AEsITENLHOCTH B

chepe JOUIKOIBHOTO, HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETrOo
oOuiero oOpa3oBaHus) (BOCIIHUTATENb, YUYWUTENIb)», YTBEP)KJIEHHBIH MPUKA30M
MunuctepcTBa Tpyda U coumanbHoM 3ammThl Poccuiickoit denepanun ot 18
okTsi0ps 2013 1. Ne 544n(3apeructpupoBaH MMHHUCTEPCTBOM IOCTULIMU
Poccuiickoit ®@enepanuu 6 nexabps 2013 r., peructpaunonssiii Ne30550), c
U3MEHEHHUEM, BHECEHHBIM IIpMKa30M MUHHUCTEpCTBA TpyAda M COLHAIbHOU
3amuTel PO ot 5 aBrycra 2016r.Ne422H (3apeructpupoBad MHUHHCTEPCTBOM
roctunuu PO 23 asrycra2016r., perucrpanuonssiii Ne 43326 )

DopMUpPYEMBICTUCITUTUINHON 3HAHUS U YMEHUS TOTOBAT BBITYCKHUKA JAHHOW 0Opa3oBaTeIbHOM
MIPOTPaMMBbI K BBITIOJTHEHUIOCIIETYIOMNUX 0000IIEHHBIX TPYAOBBIX (DYHKITHIA:
IHepeyens 3axa4 npogecCHOHANBHOM AeATEJIbHOCTH BBINNYCKHUKOB:

Oo6macTe Turme! 3amay 3amaun OOBeKTHI

npodeccHoHanbHON  |TpodhecCHOHAIBHOI npogeccuoHaTbHON npodeccuoHaTbHON

JeSITeTbHOCTH JesITeTbHOCTH JesITeTbHOCTH TeSITeThbHOCTH (MITH

(o Peectpy o0acTy 3HaHUSA)

MunTtpyna)

01 O6pa3zoBanue Ilemarornyeckuii Pazpabotka u Ob6pa3zoBarenbHble
peanuzanus MPOrpaMMBbI 1
00pa3oBaTeNbHBIX o0pa3oBaTeNbHBIN IpoIece
nporpamm CIIO u B cucreme CIIO u J10
nporpamMm 10




06 Css3b,

€ TCXHOJIOIT'NH

nH(pOpPMaITMOHHBIC U
KOMMYHUKAITHOHHBI

Hayuno-
HUCCIIEN0BAaTEIILCKUN

Hccnegosanme,
pa3paboTka,
BHEAPECHUE U
CONPOBOXKACHUE
nH(pOpPMAITMOHHBIX
TEXHOJIOTHH U CUCTEM

Nudopmarnmonusie
MPOIECCHI, TEXHOJIOTHH,
CHCTEMBI U CETH, UX
WHCTPYMEHTAIILHOE
(mporpammHoe,
TEXHHYECKOE,
OpraHU3aIMOHHOR)
obecrieyenne, CrIocoowl 6
U METOJIBI
MPOSKTUPOBAHHSI,
OTJIaJIKH, TIPOU3BOJICTBA U
IKCIUTYaTaIHH
UH(POPMAIIMOHHBIX
TEXHOJIOTUM U CUCTEM B
Pa3JIMYHBIX O0JIACTIX U
chepax mudppoBoi
9KOHOMUKH

3.Mecto qucuumiaunel B ctpykrype OIIOII 6akanaBpuara

JucuuruiiHa sBIsSieTCS OJHOW M3 OCHOBHBIX IUCIMIUIMH 0a30BO#l (oOmienpodeccnoHaabHON) YacTh

npoeccCHOoHaNBHOr0 IMKJIa Y4eOHOro IUIaHa MOATOTOBKM OakamaBpa mo HampasieHuto 03.03.02.

«DPusuka.

JlucuurimHa

«MaTeMaTHUYeCKHI aHaJIu3»

ABJICTCA  JIOTHYCCKHUM  IIPOAOJDKCHUCM

HIKOJILHOTO Kypca «AnreOpbl U Havana aHanuzay. [ ee uzydeHus: He0OXOauMbl 0a30Bble 3HAHUS:
anreOphl, 3NeMeHTapHbIX (yHKIUH, ymenue auddepeHurponars. J(aHHas AUCHUIUIMHA SBISETCS
MPEAIIECTBYIOIIEH il U3YyYEHHUs clenyromux AucuuiuinH: «Teopusi BeposTHOCTEN», «JInHelHas

anre6pa N aHAJIMTHYCCKasd TICOMCTPUI),

YpaBHEHUS U BapUAlMOHHOE UCUYUCIICHHE.

«Iuddepennmanbupie  ypaBHEHUSY,

«MHTETpanbHbIe

Ilepedyenb mpogeccHOHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIUI U TPYAOBBIX (GyHKIMIA,

COOTBETCTBYIOIIMX NPO(eCCHOHAIBHOI 1eATeIbHOCTH BbIITYCKHUKOB

HaumeHnoBaHue 10KyMeHTa Kon HanmenoBanue 6a30B0ii IpyIIIbL,
JOJDKHOCTH (TIpodeccun) Uiu
CTHEeUATBHOCTH
OK3 2320 IIpenogaBaTenyu B cpeHEN MIKOJIE
2340 IIpenogaBaTenyu B cUCTEME CIELIUAIBHOTO
oOpa3oBaHUs
Kon n O06001IeHHBIE TPYA0BbIE PYHKIIUH TpyaoBbie pyHKINH
HanMeHoBaHue | Kojg HanmenoBanue Yposens | HanmenoBanue| Kon Yposennb
npogeccnonanb KBaIu(puK (moaypos
HOI'0 10707 €Hb)
CTaHJapTa KBaJuGu
KallUH
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01.001 Ilemaror [lemarornyeckas OOwenenarornu | A/01.6
(memaroruueckas JIEITEIIHbHOCTD I10 eckast yHKIHSI.
JIEATENBHOCTE B MIPOCKTUPOBAHUIO H OO0y4eHue
IOIIKOJIBLHOM, peanuzanuu Bocnurarensnas | A/02.6
HaYaJbHOM 00pa3oBaTEIILHOTO JIEATENHHOCTD
o0rmiem, mporecca
OCHOBHOM 00pa3oBaTeIbHBIX
obmeM, OpraHH3AIHsX PasBuBaromas A/03.6
cpeiHeM o01eM JIOIIKOJIBHOTO, ACATCIILHOCTD
o0pa3oBaHMH) HAYaJILHOTO O0IIEero,
(BocTiTaTEINb, OCHOBHOTI'O OOIIIETO,
YUUTEb) CpeIHEero o0mIero
00pazoBaHMs
Ileparornyeckas Ilemarornueckas
JEATENBHOCTD I10 JIEATENBHOCTD 110
MIPOSKTHUPOBAHHIO U pea3anuu
g | peammsauuu 5 IporpaMm B/03.6 6
OCHOBHBIX OCHOBHOI'O U
0011e00pa3oBaTeIbHbBI CpEeIHEro
X ob1m1ero
IpOrpaMm o0Opa3oBaHUs

3. Pe3yabTaThl 0CBOEHMS TUCHUILIUHBI (MOayJis1)) MaTeMaTH4YeCKHid aHATU3

[Tpouecc u3ydeHMs JUCUUIUIMHBI HampasieH Ha (OPMUPOBAHHUE 3JIEMEHTOB CIEIYIOLIMX

koMmrereHuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIEHUIO:

HaunmeHoBanme Kon, HaumeHoBaHue Kon, HaMeHOBaHNE HHANKATOPA JTOCTIKEHUS

KaTeropuu (TpyNIbl)| YHUBEpCAIbHON YHHUBEPCAIbHON KOMIIETCHIINU

YK KOMIIETEHIIAN

YK-1. Criocoben VK-1.1. Amnamusupyer 3amady, BHIIETSAS ee¢ 0a30BBIC

CucremHoe 1 OCYILECTBIISTh COCTaBJISIIOLINE;

KPHTICCKOe TTOHICI, KpHTHHACCKIH YK-1.2. Ompenenser, HWHTEPIPETHPYET W PaHKUPYET

MBIIIJICHUE aHan3 U CUHTE3 2

WHpOpMaIUio, TpeOyeMyIo AJisi PElIeHUs] MOCTaBICHHON

WHPOPMAITIH, B

NPUMEHSTh

CHCTEMHBIH TTOIXO0T VYK-1.3. OcyuiecTBisieT MOMCK HHGOPMALIUH ISl PEIICHUS

JUISL PeIICHHAS MOCTaBIICHHOH 3a/]au¥ 10 Pa3IMYHBIM THIIAM 3a1pPOCOB;

ITOCTABJICHHBIX 3a/1a1 VYK-1.4. IIpu o6paboTke nHGOpMaIUK OTIINYAET (PaKThl OT
MHEHHH, HHTEpIpEeTALHH, OLICHOK, ¢dbopmupyet
COOCTBEHHBIE MHEHUS M CYXKICHHUS, apTyMEHTHPYET CBOU
BBIBOJIBI U TOUKY 3PCHUS,
VYK-1.5. PaccmarpuBaeTr W TpeayaraeT  BO3MOXKHBIE
BapHUaHTHl PEUICHUS [TOCTaBJICHHON 3a7ayd, OLCHUBAas WX
JIOCTOWHCTBA M HEJIOCTATKH.

Kon Haumenosanue Nunukarop AoCTHXKEHUS B pesynbTaTe ocBoeHUs
KOMIIETEH- KOMIIETEHITUA KOMIIETEHITUA JTUCITUTITUHBI 00y4YarOIuHACS
105044 (3axpenniennulil 3a OUCYUNIUHOL) TOJIZKEH:

OIIK-1 Crnioco6en npumensts | OIIK-1.1. O6nanaer 6a30BbIMU | 3HaeT (PU3MUECKUE OCHOBBI
0a30BbIC 3HAHUSI B 3HaHUSAMU B 00J1acTH (PU3UKO- MEXaHUKH, MOJICKYJISIPHON
obnactu usuko- MaTEeMaTUYeCKUX busuKH, IpUpPOay
MaTeMaTUYECKUX U HAyK,HEOOXOAMMBIMU JIJIs KoJie0aHUM 1 BOJIH, OCHOBBI




cdepe cBoeit
nmpogeCcCHOHATBHON
e TEIILHOCTH.

CCTCCTBCHHBIX HAYK B

perieHus: mpodecCHOHaTbHBIX
3ajad.

OIIK-1.2. ApryMeHTUPOBaHHO
MpPUMEHSIET (PU3UIECKHUE 3aKOHBI
¥ MaTeMaTU4eCKHEMETOIbI IS
pelIeHus 331a4 TEOPETUICCKOTO
U TMIPUKIIATHOTO XapaKTepa.
OIIK-1.3. Obnamaer HaBBIKAMHU
TEOPETUYECCKOTO H
AKCIIEPUMEHTAILHOTO
UCCIICIOBAaHUSIOObEKTOB
npodecCHOHATBLHOM
NEeSITeTTbHOCTH, PEIICHUS
npodeCCHOHATBHBIX 3a1a4
BOOJIACTH (PU3HUKHU M CMEXHBIX C
HE €CTECTBEHHOHAYYHBIX
JCIIATUIHH.

TEPMOIMHAMHUKH,
ANEKTPUYECTBA U
MarHeTu3Ma, ONTHKH,
OCHOBBI aTOMHOU U
SIEPHON (PU3HKH,
MOHUMAET IIUPOTY U
OrPaHUYCHHOCTh
npuMeHeHUs QU3NKU
UCCIICIOBAaHHIO MTPOIECCOB
U SIBJICHUH B IIPUPOJIE U
oOrrecTBe.

YMeer ucronb3oBarb
TEOPETUYCCKHUE 3HAHUS TIPH
O0BSICHEHUH PE3YIbTATOB
IKCIEPUMEHTOB,
PUMCHSTH 3HAHUS B
obnactu GU3UKH IS
OCBOCHHS
obmenpodecCuoOHATBHBIX
TUCITUTUIAH ¥ PEIICHUS
poQeCCUOHATIBHBIX 33]1ad,
OLIGHUBAET JOCTOBEPHOCTD
TIOJTYYCHHOTO PEIICHHS
3aa4u.

Bnaneer HaBbikamu
(UBHYECKUX HCCIICIOBAHUH,
criocoOeH nepegaBaTh
Pe3yNIbTAT IPOBEICHHBIX
UCCIIEJIOBAaHMI B BUJIE
KOHKPETHBIX PEKOMEH AN
B TEPMHUHAX MPEAMETHOMN
00JacTy 3HAHHUSL.

4.CTpyKTYypa M cojiep:kaHue JMCUMILIMHBI (MoayJs1) MaTemMaTH4YecKUil aHAIM3
4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIsT)

OO6mmas TpyA0eMKOCTh AUCHUIIIHNHBI cocTaBiseT 10 3aueTHbIX equHmIIbI, 360 yacos.

Bun yuyeoHoii padoTsl Bcero IHopsinkoBbIil HOMep
cemecTpa

1 2 3

OO01as TpyI0eMKOCTh AMCIUILIMHBI Bcero (B 3.€.), B 10 3.e. 3 4 3

TOM YHCIIE:

KypcoBoii npoekr (pabora) HE MPEeTyCMOTPEHO

AynUTOpHBIE 3aHATHUS BCETO 174 50 56 68

(B akaj. yacax), B TOM YHCJIE:

Jlexuuu 92 18 28 36

IIpakTHdeckue 3aHATHUS,, CEMUHAPbI 92 32 28 32

JlaGopartopHbie paboTEhI

CamocTosTenbHas paboTa Bcero (B akaj. yacax), B TOM 159 58 61 40

qHCIe:

KCP

DK3aMeH

27




OO01mas TpyI0eMKOCTh AUCITUTUIAHBI 360 108 144 108
Ne Bunsr yueOHON pabOTHI, BKITIOYAs @DOpMEBI TEKYIIETO
/ CaMOCTOATENBHYIO Pa0OTY CTYJCHTOB U KOHTPOJIIS
Ne TPYOEMKOCTH (B Yacax) ycneBaeMocTH (1o
HaumenoBanue HEJIeNISIM CEMECTpa).
pasesioB ¥ TeM DOpMBI IPOMEKYT.
JMCLIUIIMHBI (MOJTYJIs) AynutopHas pabora CaMocTosTeNnbHas aTTeCT
pabota
© e ©
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123 360 | 92 92 159
Cemectp 1 108 | 18 32 58
Paspen 1 10 15
Tema 1.1: DneMeHTHI TEOpUH 3 5
MHO)KECTB
Tema 1.2.: JlelicTBUTENbHBIC 2 5
qrcia
Tewma 1.3.: YucnoBble QpyHKIIH 5 5
Paznen 2 8 16
Tema 2.1.: IIpeaen uncioBoit 3 5
MOCJIE/IOBATENILHOCTH
Tema 2.2:TIpeaesn 4uca0BOM 2 6
byHkIMN
Tema 2.2.: HenipepbiBHbIE GYHKIMK 3 5
Pa3pen 3 18 33
Tema 3.1.: [IpousBosHbIE U 4 6
Qg depeHIraTs
Tema 3.2.: OCHOBHBIE TEOPEMBI O 4 6
muddepeHIIPYeMBbIX () YHKITHSIX
Tewma 3.3.: [IpaBuno Jlonurans 3 5
Tema 3.4.: ®opmyina Teiinopa 2 5
Tema 3.5.: IIpunoxenue 3 6
nuddepeHnnanbHOTO HCUUCTEHUS
K UCCIICOBaHMIO (DYHKITMH
Tema 3.6.: O61iee OHATHE 2 5
mpejena: mpejaen mo 6ase
4. |Cemectp 2 144 |28 28 61
Pazpea 1 3 8
Tema 1.1.: Heonpenenexnsrit 5 8
HHTErpaj
Pasnen 2 16 35
Tema 2.1.: OnpeneneHHbIN 4 7
HHTErpaj
Tema 2.2.: HecoGcTBeHHBIE 3 7
WHTETPAIIBI
Tewma 2.3.: Merpuueckue 3 7




IIPOCTPAHCTBA

Tema2.4.: KOMIIakTHOCTE B 3 7
METPUYECKHUX MPOCTPAHCTBAX

Tema 2.5.: HenpepbiBHBIE 3 7
0TOOpaXKEHUSI B METPUUCCKUX

MIPOCTPAHCTBAX

Pa3nen 3 15 29
Tema 3.1.: [IpousBoHbIe U 5 8
i depeHnransl GyHKIMNA MHOTHX

MePEeMEHHBIX

Tema 3.2.: JIokansHBIE 4 7
SKCTPEMYMBI (DYHKIIMHA MHOTHX

MepEeMEHHBIX

Tema 3.3.: HesiBHble pyHKIIN 7
Tema 3.4.: YcaoBHBIN 7
DKCTpEeMyM

Cemectp 3 108 (36 32 40
Paznen 1 6
Tema 1.1.: Yncaossie psaab 6
Pasaea 2 13 18
Tema 2.1.: PyHKIIMOHAABHEIE 4 6
110CAe40BaTeAbHOCTU U PAADI

Tema 2.2.: CTeneHHbIe psiabl 5

Tema 2.3.: Paawr Oypre 6
Pazaea 3 16 24
Tema 3.1.: VInTerpaasi, 4 6
3aBlCsIIME OT IapaMeTpoB

Tema 3.2.: DiinepoBEI HHTETPAJBI 4 6
Tewma 3.3.: [IpeobpasoBanue 4 6
Dypne

Tema 3.4.: AcuMnToTuyeckue 4 6
pa3a0>KeHms

Pazgea 4 22
Tema 1.1.:Mepa JKopaaHna 2
Tema 1.2.: KpatHsrit unTerpaa 10
Pumana

Pa3aea 5 13 28
Tema 2.1.: Kpusnie

Tema 2.2.: KpuBoanneiiHbie 5
MHTerpaAasl

Tema 2.3.: IloTeHIIMaAbHBIE 4 7
BEeKTOpHBIE 110451

Tema 2.4.: Popmyaa I'puna 3 7
Pa3aea 6 14 26
Tema 3.1.: IlosepxHOCTHU

Tema 3.2.: IlopepxHOCTHBIE 7
MHTerpaAsl

Tewma 3.3.: @opmyaa Crokca 2 5




Tema 3.4.: Popmyaa 2 5
Ocrporpaackoro- I'aycca

Tema 3.5.: Obmas popmyaa 2 6
Crokca

DK3aMeH

4.2. Copep:xanue TUCUMILIMHBI (MOXYJIS)

1 CEMECTP

Paszoen 1

Tema 1.1. DneMeHTBI TEOPUHU MHOKECTB

1. CBolicTBa TEOPETHKO-MHOKECTBEHHBIX oneparuii. dynrkiuu. CBoiicTBa 00pa3oB U Mpo-
00pazos.

2. Meton maTeMaTHYECKON UHIYKITUH.

3. MomtHocth MHOecTB. CuéTHble U Hecu€THbIe MHOXKecTBa. Teopema Kanropa.

Tema 1.2. JlelicTBUTEIbHBIC YNCA

1. Moayns BemecTBeHHOTr0 uncia. HepaBeHcTBa ¢ Moaynnem.

2. 'eomeTpuueckast HHTEPIIPETALKs BEIIECTBEHHBIX YKcell. [IpeaenbHble TOUKH, OTKPBIThIE
Y 3aMKHYTBIE MHOXKECTBA Ha YMCJIOBOM IIPSAMON. PacmmpenHas yncinoBas npsmasi.

3. HaxoxieHue rpaHeil YncioBbIX MHOXKECTB.

Tema 1.3. YucnoBsle pyHKINN

1. Yucnossle pyHKIMH. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Teproarueckue GyHkuu. Oc-
HOBHBIE 3JIEMEHTapHbIe PYHKIIUU U UX FpaduKH.

2. Pemienue pyHKIIMOHAIBHBIX HEPABEHCTB METO/10M MHTEPBAJIOB.

3. IToctpoenue rpadukoB HyHKIUH.

Paszoen 2

Tema 2.1. IIpenen unciioBoil Mocne10BaTeNIbHOCTH

1. HaxoxkieHne npeesioB YuCIOBBIX MOCHIeI0BaTEIbHOCTEH. Tabmuia 5KBUBAJICHTHBIX T10-
cienoBarenbHOCTEW. CpaBHEHUE pOCTa OCIEA0BATEIBLHOCTEN.

2. [loanocnenoBaTeabHOCTH U YaCTUYHbIE Mpeebl. BepxHUil 1 HUKHMIA ITpeiensl moce-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen unucioBoil pyHKIMH

1. HaxoxxaeHue npeienaoB YUCIOBBIX (pyHKIUH. Tabnauma skBuBaneHTHbIX GyHkmid. Cpas-
HEHHe pocTa (PyHKITHI.

2. Pa3noxeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKILUH J10 IEPBOT0 MOPSJIKa MaJIOCTH.

3. OgHocToponHue npenensl. beckoHeunsle npeaesnsl GyHKIUU. YacTuuHbIE Ipeensbl,
BEPXHUM U HIKHUH MTpeaensl (yHKIHH.

Tema 2.3. HenpepbiBHbIE QYHKIIMH

1. UccnenoBanue ¢pyHKIMU Ha HenpepbIBHOCTH. Kiaccuukanus Touek paspbiBa.

2. CBoiicTBa HETIPEPBIBHBIX (YHKIINH.

Pazoen 3

Tema 3.1. IIpousBogubie u AuddepeHnans

1. [TpousBoaHast GyHKINH, €€ TEOMETPUIECKUN U (PU3UIECKHUI CMBICIT.

2. Texnuka nuddepeHpoBaHus GYHKIIHM.

3. I'eoMeTpuyeckue NpuiIoKeHus: Ipou3BogHOM. [IpuOnmkeHHOe BEIYMCIIEHUE 3HAYCHUN
GbyHKIMHA ¢ ToMoIIbio AuddepeHInaioB.

4. Beicume npousBoanble. Beicue quddepennuanst. opmyna JleibHuma.

Tema 3.2. OcHoBHBIE TeOopeMbl 0 AU GepeHInpyeMbIX HYHKITHIX




1. Teopemsr Depma, Poms, Jlarpamka, Komu. Teopema JlapOy o mpoMeXyTOYHBIX 3HAUE-

HUAX IIPOU3BOIAHOM.

Tema 3.3. [IpaBuina Jlonurtans

1. I[TepBoe npaBunoJlonurans

Bropoe npasuio Jlonurans

HeomnpeneneHHoct Apyrux BUI0B.

Tema 3.4. ®opmyna Teisopa

1. Pa3noskeHne OCHOBHBIX 3JIeMEHTapHBIX QyHKIUH o Gpopmyine Teitnopa. [lpumenenue Gpopmyiisl
Teitnopa g BerauciaeHus npezaenon. [IpubnnxeHHble BEIYUCICHUS ¢ TOMOIIbI0 hopMyibl Teinopa.
Tema 3.5. Ilpunoxxenust iudpepeHInaTbHOr0 UCUUCICHHS K UCCIESAOBAHUIO (DYHKIIHHA.

1. HaxoxaeHue mpoMeKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX AKCTPEMYMOB (DYHKIIHH.

2. HaxoxxaeHue ria00anbHbIX SKCTPEMYMOB (DYHKIIMH, HENPEpbIBHON Ha oTpe3ke. Haxoxaenue
TOUYHBIX I'paHell PYHKIIUH.

3. HaxoeHnue BBITYKIIBIX (QYHKIUI U TOYEK reperuoa.

4. HepasenctBo MeHceHa 1 ero npuMeHeHHs.

5. Acumnrots! ¢pyaknmu. [Toctpoenune rpadukoB GyHKINN C TOMOIIBIO TPOU3BOIHBIX.

Tewma 3.6. O01ee noHsATHE MpeAeIia: Mpeae o oase.

1. Ionsitue 6a3wl. [Ipumepsr 6a3. [Ipenen uncnoBoii pyakmm mo 6ase. CBOHCTBA (HYyHKIIHIA HMEFOIINX
npezaen mo 6ase.

2. Ilpenen no I'eline. DKBUBaJIGHTHOCTD JIBYX OIpEAEIECHUI Mpeielia B cilydae CYETHO-TIOPOKAEHHBIX
0a3. DKBUBaJIEHTHBIEC 0a3bl, (GPUIBTPHI.

2 CEMECTP

Pa3zoen 1

Tema 1.1. Heonpenen€uuplii UHTETpal

1. OcHoBHbIe onpeneneHust. CBOHCTBA HEOIPEAEIEHHOTO HHTerpaia. Tabmuma nepBooOpa3HbIX
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUH.

2. aTerpupoBaHre METOJIOM 3aMEHBI U METOJIOM MOABEACHUS (YHKIIMH 1MOJ] 3HaK nudde-peHiuana.
3. MaterpupoBanue GyHKIMN MO YaCTSIM.

4. HTerpupoBaHye palMoOHAIbHBIX (QYHKIUH.

5. laTerpupoBanue ApoOHO-INHEHHBIX UPPALMOHATBHOCTEH.

6. udbdepeHunanbHbIii OMHOM.

7. IaTETpUpOBaHUE KBapPAaTUIHBIX UppalMoHaIbHOCTEN. [ToncTanoBKM Diinepa.

8. InTterpupoBaHie TPUTOHOMETPUUECKHUX BbIpAXKEHUH. Y HUBEpCaIbHasi TPUTOHOMETPUYECKas
MIOJICTaHOBKA.

Paszoen 2

Tema 2.1. OnpenenéHubIil HHTErpa

1. HaxoxeHue onpeaeneHHbIX HHTErpasioB 1o ¢popmyie Hetorona-JIeiiouua. 3aMmeHna ne-peMeHHbIX
Y MHTETPUPOBAHUE I10 YaCTSAM B ONPENEICHHOM UHTETpaIe.

2. 'eomeTpuueckue u pU3NYeCKUe MPUIOKEHHS ONIPEIETICHHOT0 HHTerpaia. Beruncienue miomianei
IUIOCKUX (DUTYp B IEKAPTOBBIX U MOJISIPHBIX KOOpAUHATaX. Bbruncienue o0beMOB Tel U IJI0MIaAeH
noBepxHocTel BpaiieHus. HaxoxxieHue nenTpa macc.

3. HTerpalt ¢ nepeMeHHbIM BEpXHUM IpenenoM. HenpepbsIBHOCTh MHTETpasia 0 BEPXHEMY NIPEAETY.
HuddepenunpoBaHre HHTErpaia o NepeMeHHOMY Mpeaeny.

Tema 2.2. HecoOGcTBEHHBIE HHTETPAIIBI

1. Beruucnenue HecoOCTBEHHBIX HHTETpaioB 10 (popmyiie HeroToHa-JIeiOnma.

2. UccnenoBanue Ha CXOJMMOCTh HHTETPAJIOB OT 3HAKOMOCTOSIHHBIX (DYHKIIMI ¢ 0JJHOM 0coOoi
TOYKOM.

3. MccaenoBaHue Ha CXOAMMOCTb HHTETPAIOB OT 3HAKOMOCTOSHHBIX (DYHKIIMH C HECKOJIBKUMU
0COOBIMU TOYKAMHU.

4. UccnenoBanue Ha CXOAUMOCTh MHTETPAJIOB OT 3HaKONEpeMeHHbIX (yHKuui. [Ipu3naku AGens u
Jlupuxie cXxoauMOCTH HECOOCTBEHHOI'O MHTErpaa.



5. AGCoITIOTHAsI CXOJIMMOCTh HECOOCTBEHHBIX MHTErpasioB. Kpurepuit Komm cxogumoctu
HECOOCTBEHHOT'O MHTETpaa.

Tema 2.3. MeTpudeckue npocTpaHCTBA

1. ITonsiTe MeTpUUECKOro npocTpaHcTBa. [loHsATHE HOpMUPOBAaHHOTO NTpocTpaHcTBa. [Tprmepsl
METPUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.

2. OkpectHOCTU. OTKPBITHIE U 3AMKHYTbIE MHOKECTBA, CBSI3b MEX/1Y HUMH. BHYTpEHHOCTb,
IIPOU3BOJHOE MHOKECTBO, 3aMBIKAHHUE, BHEIIIHOCTD, IPAHULIA.

3. Ilpenen pyHKIMM cO 3HAYCHUAMHU B METpHUYECKOM IpocTpancTBe. CBolicTBa npenena. [pexen
nocienosarenbHoOCcTU. [penen pyHKumM B Touke.

Tema 2.4. KoMIakTHOCTb B METPUUECKUX IPOCTPAHCTBAX

1. ITosmabIe TpocTpancTBa. [IprMepsl MOIHBIX TPOCTPAHCTB.

2. IIpenkoMIakTHbIE M KOMIIAKTHBIE MHOXeCTBa. Kpurepuii KOMIIAKTHOCTH METPUUECKOTO
npocTpancTBa. KOMIakTHOCTh B TEPMHUHAX MOKPBITHH.

Tema 2.5. HenpepbIBHBIE OTOOpaXEHUS METPUUECKUX MTPOCTPAHCTB

1. HenpepriBHOCTB B TOUKe. HenpepbIBHOCTh Ha MHOKECTBE. JIOKanbHBIE CBOMCTBA HENIPE-PBIBHBIX
(GyHKIMIA.

2. OcHOBHBIE TEOPEMBI 0 HeNpepbIBHBIX PyHKIMAX. CBOMCTBA (PYHKIUI, HENPEPHIBHBIX Ha
KOMIIaKTax.

3. IlpuHIMI CKUMAIOIIMX OTOOPaXXEHUH U €ro IPUMEHEHUS.

Pa3zoen 3

Tema 3.1. IIpousBonusie u tuddepenansl GyHKIUNA MHOTHX TEPEMEHHBIX.

1. HaxosxaeHne 9acTHBIX IPOU3BOIHBIX U Auddepennnanos nepsoro nopsaka. MccnenoBanne
byHkuii Ha quddepeHIUPYyEMOCTb.

2. 'eomeTpuueckuii CMbIC YaCTHBIX MPOU3BOAHBIX. KacaTenbHast I0CKOCTh, MOBEPXHOCTh YPOBHS,
IPaJUEHT.

3. HaxoseHue 4aCTHBIX MPOU3BOIHBIX U AU (HEepeHIINaIOB BBHICIINX MOPSIKOB.

4. ®opmyna Teiinopa 1 GyHKIMNA MHOTHX nepeMeHHbIX. Vcnonb3oBanue Gpopmyisl Teitnopa nis
NPUOIMKEHHBIX BBIUMCICHUMN.

Tema 3.2. JIokanbHbIe SKCTPeMyMbl (QYHKIMI MHOTHUX IEPEMEHHBIX

1. Haxox1eHre JTOKaIbHBIX SKCTPEMYMOB (DYHKIIMNA MHOTUX [I€PEMEHHBIX.

Tema 3.3. HesiBHBIC pyHKLINN

1. HaxoxaeHre 4acTHBIX IPOU3BOIHBIX U TuddepeHnnanos HesBHOU (pyHKIuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 331aHHOM (DYHKIIMH.

2. HaxoxaeHne 4acTHBIX TPOU3BOJIHBIX U T (epeHInanoB ccTeMa HESIBHBIX (PYHKIINH.
['eomeTpuueckue MpUIOKEHHUsI TEOPUH HESIBHBIX (DYHKITHIA.

3. 3aMeHa nepeMeHHbIX B AU(depeHIInaTIbHbIX BbIPAKEHUSX.

Tema 3.4. Y CII0BHBIN 9KCTpEMYM

1. HaxoxieHne ycaoBHBIX 3KCTPEMYMOB METOJIOM CBOOOIHBIX AUPPEpEeHIINATOB U METOIOM
MHOXkUTENeH Jlarpanxka.

3 CEMECTP

Paszoen 1

Tema 1.1. YUucnoBblie psiabl

1. MccnenoBanue cX0IMMOCTH 3HAKOIIOCTOSHHBIXPAA0B. [Ipu3Haku cpaBHeHus. IHTErpanbpHelIii
npusHak Komm-Maknopena.

2. UccnenoBaHue CXOAUMOCTH 3HaKonepeMeHHbIX psioB. [IpusHaku Jleiionuna, AGens u Jupuxie.
AOCOIOTHASI CXOIUMOCTD PSIIOB.

3. UccrnenoBanue cX0QMMOCTH JBOMHBIX U IOBTOPHBIX PAOB.

4. VccnenoBanue CX0MUMOCTH OECKOHEYHBIX TTPOU3BEICHUH.

Paszoen 2

Tema 2.1. ®yHKIMOHAIBHBIE OCJIEIOBATEILHOCTH U PSJIBI

1. HaxoxaeHne MHOKECTBA CXOUMOCTH (DYHKITMOHAIEHOW MOCIEI0BATEIBHOCTH U €€ Tpe-1eIbHON

GyHKIIHH.
2. UccnenoBanue nocieaoBaTenbHOCTH (DYHKIIUN HA PABHOMEPHYIO CXOJAUMOCTD.



3. UccnenoBanue GyHKIIMOHATIBLHOTO Psiia HA paBHOMEPHYIO cXxoauMocTh. [Ipusnaku Beitepmrpacca,
Abens u [lupuxie paBHOMEPHOM CXOAMMOCTH (yHKIMOHATIBHOTO psifa. Kpurepuii Komu
PaBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO PAAA.

4. IlpenenpHblil Iepexo M0 3HAKOM MHTETpaia U Ipou3BoAHON. [lowieHHOe HHTErpupoBaHue U
nuddepeHnpoBanue.

Tema 2.2. CrerneHHbIe PsiIbl

1. HaxoxneHue paguyca 1 HHTEpBajla CXOAUMOCTH creneHHoro psaaa. Popmyna Komu-Anamapa.
JlelicTBUA CO CTEIEHHBIMU PSIIaMH.

2. Pap Teiinopa. Pa3noxxeHne oCHOBHBIX dJIeMEHTapHbIX GpyHKIui B psaj Teinmopa. Pa3noxenue
¢bynkuuii B psig Teitnopa.

3. CyMMHpOBaHHE CTEIICHHBIX psioB. Dopmyiibl Ditsiepa. CBoWCTBA TUTIEPOOTUICCKUX () YHKIIAM.
Tema 2.3. Psaast @ypoe

1. Paznoxxenue pynkmuii B psix Pypbe Ha MpoMexyTKe -7, Tt]. Paznoxenue mo cuHycaMm 1 1Mo
KocuHycaM. Pa3znoxenue QpyHKIMI B TPUTOHOMETPUYECKHHA PsiJl HA IPOU3BOJIEHOM MTPOMEKYTKE.
2. [Tounennoe unterpupoBanue u qupdepennuporanue psagoB Oypre. CymmupoBanue psiioB Dypee.
Pa3zoen 3

Tema 3.1. UnTerpansl, 3aBucsiuue OT apameTpoB

1. UccnenoBanue paBHOMEPHOM CXOJIMMOCTH ITapaMeTPUUECKUX UHTErpaiioB. MIHTerpupoBanue u
Tu(pepeHIMpOBaHNE UHTETPAJIOB 10 [TapaMeTpy.

2. Boruncnenue onpeieleHHbIX UHTErpajioB METO/I0M BBEACHHUS [1apaMeTpa.

Tewma 3.2. DiinepoBbl HHTErPAJIbI

1. F'amma-¢yaxmus. bera-gynkius. Beraucinenne onpeaeneHHIX HHTETPAIOB C MOMOIIBIO FraMMa- |
Oera-QhyHKIUH.

Tema 3.3. IIpeoOpazoBanue Oypne

1. CpotictBa peobpazoBanus Oypne. DopMyia oOpalieHus.

2. Haxoxnenne npeodbpazoBanuit dypre.

Tema 3.4. ACUMITOTHYECKUE PA3IIOKEHUS

1. HaxoxneHrne acCUMOTOTHYECKUX pa3ioxkeHu GpyHKuui. JleficTBUs HaJ aCHMITOTUYECKUMU
pa3I0KEHUSAMMU.

2. ®opmyna cyMMupoBaHus Dilniepa-MakiiopeHa.

3. HaxoxeHne acCMMITOTHK TapaMeTpUUECKUX UHTerpaioB. Jlemma BaTcona u merop Jlannaca.
Pazoen 4

Tema 1.1. Mepa XXopaana

1. Kputepuii uamepumoctu MHoxkecTBa 1o JKopaany. CBoiicTBa U3MepHUMbIX MHOKECTB. Mepa
IIPSIMOTO ITPOU3BENIEHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatuslii unterpan Pumana

1. CBeneHune NBOMHOTO MHTErpaja K IOBTOpHOMY. [lepeMeHa nopsika HHTETpUPOBAaHUS B JBOMHOM
UHTETpae.

2. 3aMeHa IEPEMEHHBIX B IBOITHOM MHTETpaJIe.

3. CBeneHue TpOMHOIO UHTErpaja K MOBTOpHOMY. [lepemMena nmopsiika HHTErpupoOBaHUs B TPOMHOM
UHTETpaIe.

4. 3aMeHa NIepeMEHHBIX B TPOMHOM MHTETpaJe.

5. 'eomeTpudeckuii U GU3NUECKU MPUIIOKEHHS TBOMHBIX M TPOIHHBIX HHTETPAJIOB.

Tema 1.3. HecoGcTBEeHHBIE KpaTHBIE HHTETPAJIBI

1. UccnenoBanue Ha CXOAMMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Pa3zoen 5

Tema 2.1. Kpussie

1. [TapameTpu3anms MIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. HaxoxnaeHnue myivH KpuBbIX. HarypanpHas napameTrpusarnus.

Tewma 2.2. KpuBoIMHENHBIE HHTETPAIBI

1. Beruncnenne KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POJA.

2. Beruucnenre KpuBOJIMHEMHBIX UHTETPAJIOB BTOPOTO poja.

3. ®u3nyecKue NpUIIOKEHUSI KPUBOJIMHENHBIX HHTETPAJIOB.



Tema 2.3. [loTeHUHAIbHBIE BEKTOPHBIE OIS
1. IlpoBepka ycinoBuii monHoro quddepeHipaia B 0IHOCBI3HON 00JIaCcTH.
2. ®opmyna HeroTona-JleitOHuma 111 PyHKIIMHM MHOTUX TIEPEMEHHBIX. POTOp BEKTOPHOTO TOJIA.
[{upKynsus BEKTOPHOTO IOJISI BAOJb 3aMKHYTON KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Berunicnenue ABOWHBIX HHTETPAJIOB ¢ TOMOIIBIO (hopMyibl [ puna. Berancienue miomanei npu
MOMOIIN KPUBOJIMHEHHBIX HHTErpanoB. Paznuunbie popmbl 3anucu popmysl ['puna.
Paszoen 6
Tema 3.1. [ToBepxHoCcTH
1. [TapameTpu3anusi HOBEPXHOCTEN.
2. Haxoxienne kacaTenbHOM INTIOCKOCTH U HOpMaJIu. Beraucienre nepBoi KBaapaTuuHOH GhopMy
MOBEPXHOCTH.
3. Berurcienue mionaaei moBepXHOCTEH.
Tema 3.2. IloBepXHOCTHBIE HHTETPAJIBI
1. BeruncneHue moBepXHOCTHBIX HHTErPAIOB MEPBOrO PoOJa.
2. BoruncneHue noBepXHOCTHBIX HMHTErPajioB BTOPOTo poja.
3. l'eometpuyeckue u pusnveckue NPUIOKEHHUS TOBEPXHOCTHBIX HHTErPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. Beruncnenue moBepXHOCTHBIX HHTErpaioB mpu nomoiu ¢popmyinsl Ctokca. Paznuunbie popmel
3arucu Gopmyiel CTokca.
Tewma 3.4. ®opmyina ["aycca-Octporpaackoro
1. Berunicnenre moBepXHOCTHBIX HHTETPATIOB MpH oMot ¢popmynsl Octporpaackoro-I aycca.
Brruncnenre 06beMOB IpU MTOMOIIY TOBEPXHOCTHBIX UHTErpanoB. Paznuunbie popMbl 3anucu
¢dopmyiel Octporpajckoro-I'aycca.
Tema 3.5. O6mas ¢popmyna Crokca
1. BeraucneHne BHEITHETO IPOU3BEICHUS ¥ BHEIIHETro Auddepennnana quddepeHInaIbHbIX GOpM.
2. 3aMeHa nepeMeHHbIX B AuddepeHnnanbHoi Gopme.
3. O6mas ¢popmyna Crokca. Jlemma [lyankape. ®uznueckue npuioxkeHus 1udhepeHImanbHbIX
bopm.
7. Tembl J1abopaTopHbIX padoT (JIaGopaToOpHbIii MIPAKTHKYM)
He npenycmotpens! yueOHbIM tutaHoM OOII.
8. [IpumepHasi TeMaTHKa KypcOBBIX padoT
He npenycmotpens! yueonsim mianom OOIT.

5.00pa3oBaTesibHbIEC TEXHOJIOTHH

AKTHBHBIE U HHTCPAKTUBHBIC (I)OpMLII JICKOUHU, IPAKTHUYCCKUC 3aHATHA, KOHTPOJILHBIC pa6OTI>I,
KOJUIOKBUYMBI, 3a4CThbl U 3K3aMCHBLI. B teueHue CEMECTPOB CTYACHTHI PCHIAKOT 3aJa4M, YKA3dHHBIC
mpenoaaBaTCJICM.

6.YueOHO-MeTOAUYECKOE oOOecreyeHHe CaMOCTOSTeIbHON PpadoThl CTyaeHTOB. OUEeHOYHbIE
CpeACTBa [JISl TeKYylero KOHTPOJIsl YCIeBaeMOCTH, NMPOMEKYTOYHOH aTTrecTallid 10 MTOraM
OCBOCHMSA THCIUIIHHBI.

6.1. Ilian camocTosiTeIbHON PadOTBHI

Ne i/m HanmeHnoBaHMe TeMbI Bua camocTosiTe/IbHOM padoThI

Cemectp-1 DNEMEHTHI TEOPUH KonTtponbHast padora Ne 1
MHOXECTB.

1.1--1.3

JlelicTBUTENIbHBIE YHCIIA.
YucnoBbie QyHKIIUH




2.1-31

[Ipenen uncnoBoit
MOCIIEIOBATEIILHOCTH.
[Ipenen uncnoBoit
byHKInn.
[IpousBoaHas u
muddepeHman.

HccnenoBarenbckas qOMaIIHASA
paborta Nel

3.2-34

OCHOBHBIE TEOPEMBI O
QG hepeHIpyeMbIX
dbyakuusx. [IpaBuio
Jlonuransa. ®opmyna
Telnopa.

KonTposnbnas padorta Ne2

3.5-3.6

Jlpunoxxenue

Qg epeHnaIbLHOro
UCUHCTICHUS K
WCCJICTIOBAHHIO (DYHKITHH.
OO611iee noHATHE TIpeena.

HccnenoBarennckas JoOMamIHsIs
pabota No2

Cemecrtp-2

11,2122

Heonpenenennsrit
uHTerpain. OnpeneneHHblil
uHTerpai. HecoocTBeHHbIE
WHTETPaJIbL.

KontponbHas padora Ne 1

2.3,25,31

Merpuueckue
MIPOCTPAHCTBA
.HenpepbIBHOCTB CI10KHOM
byskun. OyHKIIT
MHOTHX MePEMEHHBIX.

Teopernueckuii Tect Nel

3.2,3.3,34

[IpousBoaHbIE U
muddepeHmansl GyHKINNR
MHOTHUX IIEPEMEHHBIX.
®opmymna Teitopa.
JlokaJIbHBIE DKCTPEMYMBI.
Y CII0BHBIN SKCTPEMYM.

KonTponbnas padora Ne 2

Cemectp-3

11,21,

Yucnossle psiabl.
DYHKIIMOHATIbHBIE
MOCJIEN0BATEIBHOCTH U
PAIBI

KonTponbnas padora Ne 1

2.2-2.3

Crenennsle psaabl. Psubl
Dypee

Hccnenosarennckass oMamysas
pabota Nel

3.1-34

WuTterpaisl, 3aBUCAIINE OT
MapaMeTpoB. DUIEPOBBI
UHTETpabl.
[Tpeo6pazoBanue Dypbe.
AcuUMNTOTHYECKHE
pa3IoKeHusl.

Teopernueckuii Tect Nel

41,42,
421,

Mepa XKopnana. Kparueie
MHTEerpainsl Pumana.
KpatHbie HecoOCTBEHHBIE
WHTETpaJIbI.

Teopetnueckuii Tect Nel




4.2-4.4 KpuBonuuelnineie Teopernueckuii Tect Nel
WHTETPAJIbI.
ITorennuanbpHbIE
BEKTOpHBIE noJist. Dopmyna
I'puna.

5.1-5.3 [ToBepxHoCTH. HccnenoBarenbckas omMarnasst
[ToBepxHOCTHBIE pabota Ne 3

uHrerpansl. Dopmyna
Crokca.

5.4-5.5 ®opmyna ["aycca- Konrponbnas padora Ne 1
Octporpaackoro. O6mmas
dbopmyna Crokca.

OneHouHble Cpeacrea AJid TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH U HpOMe)KyTOqHOﬁ aTTeCTallumn

KpuTtepun oneHkn npomMesKyTo4HOH aTTecTanum B oopMe 3auera

Onenka | XapakTepucTHka TpeOOBaHUU K pe3yabTaTaM aTTecTaluu B popme 3auera

«3a4TeHO» Teopernueckoe colepkaHue Kypca OCBOCHO MOJHOCThIO 6€3 MpoOeIoB Wiu B
LIEJIOM, WJIA OOJIbIIeH YacThI0, HEOOXOJUMBbIE TPAKTUUECKUE HAaBBIKK paboThI ¢
OCBOCHHBIM MaTepHaJIOM C(HOPMHPOBAHBI WM B OCHOBHOM C()OPMHPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoi yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€TIbHBIE U3 BBHIIOJHEHHBIX 331aHUN COJIEpKaT
OLIMOKHU.

«He 3auteno» | Teopernueckoe copep>kaHUe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIC HABBIKU
paboThl HEe COPMUPOBAHBI TN CHOPMUPOBAHBI OTAEIBHBIE U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHo# mporpaMmoii 3ajaHuil He
BBINOJIHEHO JIM00 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBINOJIHEHUS OLIEHEHO YHCIIOM 0aIoB, OJIM3KUM K MUHUMYMY.

Kpurepun oueHKH NpoMe:KyTOYHOM aTTecTauuu B popMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHHH K pe3ynbTaTtaM aTTectauuu B hopme
9K3aMeHa
«OTIn4YHO» Teopernueckoe conepikaHue Kypca OCBOEGHO IIOJIHOCTBIO — 0€3

npoOesoB, CUCTEMHO W TIIYOOKO, HEOOXOIWMBbIE MPAKTUYECKHE HaBBIKU
paboTHI ¢ OCBOGHHBIM MaTepHaioM chOpMUPOBAHBI, BCE MPEITYCMOTPEHHBIE
paboueil yueOHOM nporpaMMoii yueOHbIe 3aJaHHs BBIITOJHEHBI O€3yIPEUHO,
KayecTBO MX BBIMOJHEHHUS OLEHEHO YHWCIOM OamjioB, OJNM3KHM K
MaKCUMYMY.




«Xopomio» Teopernueckoe conepkaHue Kypca OCBOGHO B II€JIOM 0e3 MpoOenos,
HEOOXOMMBIE TIPAKTUYECKNE HABBIKA PAaOOTHI C OCBOCHHBIM MaTepHajiOM B
OCHOBHOM  C(hOpMHUPOBAHHI, IpeycMOTpeHHbIE  pabouell  yueOHOM
porpaMMoil yueOHbIE 3a/JaHHsl BBITIOIHEHBI C OTACIBHBIMH HETOUHOCTSIMU,
Ka4eCTBO BBIIOJIHEHHs OOJNBIIMHCTBA 33aHU OLIEHEHO YHCIOM OalioB,
OMU3KUM K MaKCUMYMY.

«Y 1OBIIETBOPUT Teopernueckoe coiep)kaHHe Kypca OCBOEHO OOJIBIIEH YacThio, HO
eIIbHOY» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HE0oOXOIMMbIe
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpaMMoil y4eOHBIX 3a/laHUI BBIIIOJIHEHBI, OTJEIbHBIC U3 BBIMOJIHEHHBIX
3aJlaHui COJIEPIKAT OIITHOKH.

«HeynosnerBop Teopernueckoe  coxmepxkaHume  Kypca  OCBOGHO  YacTHYHO,
UTEIBHO» HEOOXO/JMMBIE HABBIKM pabOTBl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OT/AEJNbHBIE U3 HHUX, OOJBLIMHCTBO IPEIYCMOTPEHHBIX pabodell y4eOHOI
OpOrpaMMoii  y4eOHBIX 3aJaHMi HE BBITOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBIOJIHEHHS OILCHEHO YHCIOM OalioB,
OJM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThbl CTYIEeHTOB

CamocrosrenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4EOHOW NEATENBHOCTH OOydarouxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOTO
M0/JX0/1a K PELIeHUI0 po0ieM yuyeOHOro u Mpo(ecCHOHANTBHOTO YPOBHS.

AynutopHas caMOCTOsITeNIbHasl paboTa 1Mo y4eOHON TUCHUIUIMHE OCYIIECTBIIAETCS Ha Y4eOHbIX
3aHSTHSIX TI0J HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAAaBaTeNs U 110 €ro 3aJaHHIo.

BaeayautopHas camocTosiTenbHasi paboTa BBINOJHSIETCA 0 33JaHUIO NpernojaBaTess 0e3 ero
HENOCPEACTBEHHOTO yYacTHSl.

Bunel 3amaHuil i1 BHEAyAMTOPHOM CaMOCTOSITENbHOM pabOThl, UX XapakTep, yYUTHIBATH
cneunuky u3ydaeMoi yueOHOM TUCIMIUIMHBI, HHIUBUAYaIbHbIE 0COOEHHOCTH 00YYaroIIerocs.

KoHnTponb camocTosATenbHOM paboThl U OLIEHKA €€ Pe3yIbTaTOB OPraHU3YeTCsl KaK €IUHCTBO
IBYX (opm:

1.caMOKOHTpPOJIb ¥ CaMOOLIEHKA 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IPENO1aBaTE.

Opranusanust 4 pyKoBOACTBO Ay AMTOPHON CaAaMOCTOATEIbLHON PadoThI

AynuTOopHas caMoCTOsITeNIbHast paboTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YU€OHBIX 3aHATHUSX O]
HENOCPEICTBEHHBIM PYKOBOJICTBOM MPENOIaBATENSI U MO €T0 3a/IaHuIO.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENIHONU PaOOTHI SBISIOTCSA:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCyIIEeCTBISETCS Ha J1a0OpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBHM C TrpadukoM yueOHoro mporecca. s obecnedeHus
CaMOCTOSITENIbHOM  paloThl MpernojaBaTeNssMU pa3pabaThIBalOTCS METOAWYECKHE YKa3aHUs 110
BBITIOJTHEHHIO JIAOOPATOPHOU /TIPaKTUYECKON PadOTHI.

Pabora ¢ nurtepaTypoil, APYrUMH MUCTOYHUKAMH HH()OPMAIUH, B T.4. SJEKTPOHHBIMH, MOKET
peal30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHHMKHM WH(OpMaLUu
MOTYT OBITh IMpEICTaBIEHbl Ha OyMa)KHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
Nurtepner.

[IpenonaBarens GopMyIHPYET LeNb pabOThl C JAHHBIM U UCTOYHHUKOM WH(POpPMAIIUHU, OTIPEIEISIET
BpeMs Ha TPOPabOTKY TIOKYMEHTa U (hOPMY OTYETHOCTH.



Camo ¥ B3aMMONpPOBEPKA BHIITOJIHEHHBIX 33JaHUM Yallle BCErO MCIIONIb3YETCS] HA CEMUHAPCKOM,
MPAKTUYECKOM U IPYTHX BHUaxX 3aHATUH. [IpoOiieMHas /cuTyanioHHas 3a/1a4a I0JDKHA UMETh YETKYIO
(bopMyIUPOBKY, K HEH TOJKHBI ObITH TOCTABJIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HaNUTH
u o0ocHOBaTh. KpuTepuu OICHKM MPaBWIBHOCTH PEIICHUS MPOOIEMHON/CUTYallMOHHON 3aJa4u
JOJIKHBI OBITH M3BECTHBI BCEM 00 yUaroIUMCSl.

Opranu3anns 4 pyKoBOJACTBO BHeAYAUTOPHOH padoThl

BueaynuropHas camocTosiTenbHasi paboTa BBIIOIHSAETCS 110 3a/IaHUI0 TperoiaBaresi, Ho 6e3 ero
HEIMOCPEICTBEHHOTO Y4acTHSI.

[Ipy mnpenbsBIeHUHM BHIOB 3aJaHUN Ha BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYeTCSI HKCIOJIb30BaTh AU(PPEPESHIMPOBAHHBIN MOAXOM K YPOBHIO TMOATOTOBICHHOCTH
oOyuatomierocsi. [lepen BbIMONHEHHEM BHEAYJUTOPHOW CAMOCTOATEIBHOW paboOThI MpenojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPEIEICHUEM LIETU 3aJaHus, €ro COJEP’KaHUs, CPOKOB BBIMOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboThl, OCHOBHBIX TpeOOBaHUI K pe3yiabTaTam padOThl, KpUTEPHUEB
OIICHKH, (OpM KOHTPOJISI W TIEPEeuHs IUTEparyphl. B mporecce KOHCYIbTAIMH TPENOAaBaTeihb
MPEIyNpexIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEUAIOIIMUXCS MPHU BBIMOJIHEHUN 33JaHUSl.

Hnst merogumyeckoro oOecredeHuss M PYKOBOJCTBA CaMOCTOSITENbHOM  paboToil B
00pa30BaTeNbHOM YUPEKICHUH pa3padaThIBAIOTCS yuyeOHbIE MOCOOMS, METOAMYECKUE PEKOMEHIalun
M0 CaMOCTOSITEJIbBHOW MOJATOTOBKE K PA3JIMYHBIM BHJAAM 3aHSITHI C YYETOM CHEIUAIBHOCTU Y4EOHOM
JTUCITUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00beMa W COJCpKaHHUS CaMOCTOSATEIbHOU
pabotsl, GOpM KOHTPOJIS H T.II.

CamocTosTenbHas padoTa MOXKET OCYIIECTBISATHCS UHIAWBUIYaIbHO WJIM TPYyHIaMH CTYACHTOB
B 3aBUCHUMOCTH OT LN, 00beMa, KOHKPETHOM TEMaTHKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJI0)HOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3aganuii 1uisi BHEAyIUTOPHOM CaMOCTOSITEILHON pabOThl MOTYT OBITh:

- JUIs OBJAJICHUsl 3HAHUSMU: YTEHHUS TEKCTa; COCTaBJCHHs IUIaHA TEKCTa; rpaduueckoe
M300paKEHUE CTPYKTYpPhl TEKCTA; KOHCIIEKTUPOBAHHME TEKCTAa; BBIMUCKM W3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HcclefoBaTelbcKas paboTa; HCHOIb30BAaHUE ayAno U
BHJICO3AINCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET PECypCcoB U JIp.;

- 1715 3aKpeTJIeHHs M CUCTeMaTU3alliy 3HaHMi: paboTa ¢ KOHCIEKTOM JIKIIMH; TIOBTOpHas paboTa
HaJ Y4eOHBIM MaTepuajoM; COCTaBJIEHWE ITUIaHa, TE3WCOB OTBETA; COCTaBJeHHE TalOmuIl, peOdycos,
KPOCCBOPJIOB, TJoOcCcapusi Il CHUCTEMaTH3alluu Y4eOHOro Marepuana; H3yudeHUEe CIOoBapeu,
CIIPaBOYHHMKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI; aHATUTHYECKas 0OpabOTKa TEKCTa; MOATOTOBKA
COOO0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMHU; TTOTOTOBKa

pedepaToB, NOKJIA0B; cCOCTaBiIeHHE Ouorpaduii, 3aJaHU B TECTOBOM opMe U Ip.

- ana GOpMUPOBAaHMS YMEHUW: pelIeHHe 3aJad M YOpaXHEeHH 1o oOpasily; pelieHue
BapUATUBHBIX 33J71a4 U YIIPAKHEHUHN; COCTABJICHUE CXEM; PEIICHUE CUTYAIIMOHHBIX MTPOU3BOICTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOEKTUPOBAHUE U MOJIEIMPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB TPO(eCcCHOHATBHON eATeTbHOCTH, MTOATOTOBKA MPE3EHTAllMNA, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUJIOB U KOMIIOHEHTOB MPOGECCUOHATHHON IeITETHOCTH U JIP.

Jns  obecrieueHUsT BHEAyIUTOPHOM  CaMOCTOSTENBHOM  pabOThI MO  JUCIUILIAHE
mpernojaBareyieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui JJIi CaMOCTOSITEIHHOW pPabOThI, KOTOPBIM
HeoOxoauM 1715t 93P PEKTUBHOTO YIIPABIEHUS JAHHBIM BUAOM y4EOHOMU JAeITeTbHOCTH 00YJarOIINXCSl.

[IpenomaBaTenb OCYIIECTBIISET YIPABICHHE CAMOCTOSATEIBLHON paboTOoM, peryaupyer ee o0beM
Ha OJHO y4eOHOE 3aHSATHE U OCYIIECTBISET KOHTPOIb BBHIMOJIHEHHUS BCEMHU CTYACHTaMU TPymIbl. J[is
ymo0CTBa TMpenoaaBaTeib MOXET BECTH BEIOMOCTh YydYe€Ta BBIMOJHEHUS MHHHUMYMa 3aJaHuH,
HEOOXOIUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTAllUU IO JUCIUILTHHE.

B mpomecce camocTosiTebHON pabOTHl CTYASHT MPUOOpETaeT HABBIKM CaMOOpTaHU3AIIWH,
CaMOKOHTPOJIS, CAMOYIPABIEHUSI U CTAHOBHUTCS AKTHBHBIM CaMOCTOSITENIBHBIM CyOBEKTOM Y4eOHOI
JIeSATeTLHOCTH.

CTyIeHT caMOCTOSITeNIbHO OMpPEeNsieT PEKUM CBOCH BHEAYAHTOPHOW pabOTHI U Mepy TpyAa,
3aTpayMBa€MOIro0 Ha OBJAJACHUE 3HAHUSAMU M YMEHMSAMHU IO KaXJOW JHCLUUIUIMHE, BBIIOJIHSAET



BHEAYJAUTOPHYIO pabOTy MO WHAMBHIYATBHOMY IUIAHY, B 3aBHCUMOCTH OT COOCTBEHHOH MOATOTOBKH,
Oro/KeTa BpeMEHH U JAPYTUX YCIOBUH.

E’xelHEBHO CTYIEHT [OJDKEH YJCNATh BBIMOJHEHHIO BHEAYIUTOPHOH CaMOCTOSTEIHHON
paboThI B Cpe/IHEM HE MEHEE 3 4acoB.

[Ipy BBHINONHEHUN BHEAYIUTOPHOH CAMOCTOSTEIBHOW pPAa0OThI CTYJICHT HWMEET IPaBO
oOpamarbesi K MPENoAaBaTeN0 32 KOHCYIbTAllMEeN C LENbI0 YTOYHEHHS 3aAaHus, (popMbl KOHTPOIS
BBIITOJIHEHHOTO 33/IaHUSI.

6.3. Marepuajbl JJs1 NPOBEAEHUS TEKYIIEro W IPOMEXKYTOYHOI0 KOHTPOJSI 3HAHUM
CTYAE€HTOB
Bomnpocsl 1J151 OlleHKU Ka4eCTBA OCBOEHUS TUCIHHILINHBI

1. Ompenenenrie MHOXECTBa, MOAMHOKECTBAa. MHOXXECTBO, OrpaHHYEHHOE CBepXy (CHH3Y), MpPOCTO
OTrpaHUYEHHOE.

OrnpezerieHne TOYHOM BepxHeH (HMKHEH ) rpaHl MHOXKECTBA.

OnpeneneHue NpocTo, CI0KHON, 00paTHON PYHKINH.

Omnpenenenue 4eTHON, HEYETHON U EPUOANYECKON (PYHKIIUU.

Ornpezenienre BO3pacTaromieii, yobIBaroIieil, CTporo MOHOTOHHON (DYHKIIMH B TOUKE, Ha OTPE3KE [a, b]

Crioco0b1 3a1aHus PYHKITUH.

OnpezneneHue NociIe 0BaTeIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), IPOCTO OrPaHUUYEHHOM.
Omnpenenenne 6eckoHeyHO OombiIoN (0. 6.) MocIen0BaTENBHOCTH (OECKOHEUHBIH Mpeaen).

0. Ompenencare OECKOHEUHO MaJo (0. M.) IMTOCIIeIOBATEILHOCTH (HYJICBOM MpeIen)

1. Jloka3atb TeopeMy 0 cyMMe JBYX 0.M. [IOCIIe10BaTEIbHOCTEH.

12. TokazaThs TeOpeMy O Pa3HOCTH ABYX 0.M. MOCIIEIOBATEIHHOCTEH.

13. TokazaTts TeopeMy 00 OrpaHMUEHHOCTH JBYX 0.M. [1OCIIE10BaTEIbHOCTEH.

14. JTokazaThk TeOpeMy O IPOU3BEIACHNUN 0.M. Ha OTpaHHUEHHYIO TIOCIIEI0BATEIBHOCTb.

15. TokazaTth Teopemy o nepexoze 6.M. B 0.0 mociaen0BaTeIbHOCTh U HA0O0POT.

16. OmnpeneneHue CXOIAICIHCS TOCIIeIOBATEILHOCTH (KOHSYHBIH pee).

17. JToka3zaTh OCHOBHYIO TEOPEMY O CXOASIIEHCSA MOCIe10BATEIbHOCTH.

18. JToxazaThs TeopeMy O €AMHCTBEHHOCTH Tpe/esia CXOISIICHCS TTOCIIeI0BATEILHOCTH.

19. TokazaTths TeopeMy 00 OrpaHMUEHHOCTH CXOASIIEHCS MOCIeI0BATEIbHOCTH.

20. lokazats TeopeMy 00 apu(pMETHIECKUX ACUCTBUSIX CO CXOAAIIMMHUCS TIOCIE0BATEIIEHOCTIMHU.
21. JlocTaTouHbIE YCIOBUS OTCYTCTBHS MpeJielia MOCIeJ0BATEIbHOCTH.

22. OnpeneneHne pacXoIsIeicst mocie10BaTeIbHOCTH.

RBO©OND O hwd

n n(-1)" :
23. Jloka3zaTh OTCYTCTBHE IIpe/ielia MOCIeI0BaTEIbHOCTH (_l) v{ =) }! sin En »1COS En

24. OnpeneneHue BO3pacTaroei, yObIBAIOIICH, CTPOT0 MOHOTOHHOH TIOCTICIOBATEIIEHOCTH.
25. OmnpeneneHue HEBO3pACTAIOIICH, HeyObIBAIOIEH, MOHOTOHHON TIOCTIEI0OBATEIHHOCTH.
26. JIokazaTh TeOpEeMy O CXOJIMMOCTH MOHOTOHHON OTPaHWYEHHOW TTOCIIEI0BATEIIHHOCTH.
n
1

217. TeopeMa 0 CXOOUMOCTH ITOCJICA0BATCIIbHOCTH 1+ H

28. Jlokazate TeopeMy O Ipejesie MPOMeKYTOYHO! TTOCIIeI0BATEIbHOCTH.
29. OnpeneneHre KOHEYHOTO U OECKOHEYHOTO TPeIeoB (YHKIIUU B TOUKE.
30. locraTo4HbIE YCIIOBHSI OTCYTCTBUS Mpeena QyHKINH.

31. Haiiru npenen dynxman f(x) = sin x, f(x) = cosx, mpu X —> 0,

32. Onpenenenne 6.M. u 6.0. QYHKIIUU B TOUKE.

33. Onpenenenue 6.M. GyHKIUI OJHOTO MOPSIKA.

34. Onpepenenne SKBUBAJICHTHBIX 0.M. ()YHKITHA.

35. Onpenenenue 6.M. GyHKIUU 00Jiee BEICOKOTO TOPSIKA MAIOCTH.



36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.
51.

CBoJMicTBa 3HAaYKa o ( )

Omnpenenenue 6.0. GyHKINI OAHOTO MOPSIKA POCTA.

Onpenenenne 6.60. pyHKIIMN OOJIEE BEICOKOTO TOPSIKA POCTA.

Jloka3aTh IEpBYIO TEOPEMY O CYIIECTBOBAHUU Tpesena (PyHKIIMU B TOUYKE.
Teopema 00 apudmeTHUECKUX ACUCTBUAX C MpeaenamMu G yHKIIAN.
Omnpenenenne 0THOCTOPOHHUX (IIPABOTO U JICBOTO) MPEEIOB (DYHKIIUU B TOUKE.
Bropas Teopema o cyiiecTBoBaHUM npezena GyHKIMH B TOUKE.

Jloka3zaTth Teopemy 00 apuMeTHUIeCKuX NEHCTBUSX C HEMPEPHIBHBIMU (YHKIIHSIMH.
Jloka3ath nepBbIil 3aMedaTeIbHbIN Tpee.

Jloka3aTs BTOpOM 3aMedaTeIbHbIN IpeIes.

Tabnuia S5KBUBAJICHTHBIX (PYHKITUH.

[TepBoe u BTOpOE OMpeesieHUsT HENPEPHIBHON (QYHKIIMH B TOUKE.

HccrenoBarh Ha HEMPEPBIBHOCTL GYHKIMIO Y =Sin nX,y =cosnx,y =x%,y=x*,y=e™ npu xeR .

VccnenoBars Ha HenpepbiBHOCTh GyHkmmo Y = In X mpu X)0 .

Omnpenenenue 0THOCTOPOHHEH (JIEBOH U MPaBoii) HEMPEPHIBHOCTH (PYHKIIMU B TOUKE.
Teopema 0 HEIPEPHIBHOCTH (PYHKIIMH B TOUYKE.

Knaccudukanus Touek pa3pbiBa G yHKIUH.

HccnenoBath Ha HEMPEPHIBHOCTH (DYHKITHH:

-1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=—__—,y=arctg—, y =arcctg — s rouxe x=0.
X X 1+2 X X

Jlokazate TeOpeMy O HEMPEPBHIBHOCTH CIIOKHOW (DYHKIIMHU B TOUKE.
Onpenenenne npou3BogHON GyHKINU. Ee reomerpudecknii M pU3MUECKUI CMBICI.
YpaBHEHHUE KacaTebHOW U HOPMaH K TpaduKy (yHKIIHH.

. Onpenenenne qudhepeHIUpyeMoit PyHKITHH.

. Jlokazatb TeopeMy o nuddepeHunpyeMoct QyHKINH.

. JlokazaTb TeopeMy 0 HEMpepbIBHOCTH U epeHupyemMont QyHKINN.

. Onpenenenne nugpdepenmana GyHKIUH.

. JlokazaTb TeopeMy O MPOU3BOJHON CYyMMBI M Pa3HOCTH IBYX ()YHKIIUH.
. JlokazaTh TeopeMy O IPOU3BOIHON MPOU3BEACHNUS ABYX (YHKIIMH.

. JlokazaTtb TeopeMy O IPOU3BOJHON YaCTHOTO JABYX (PYHKIIHM.

. Ucxons u3 onpeneneHust, HalTH Ipou3BOIHYIO GYHKIIUU

y=x%y=x%y=x*y=sin ax,y:sin(axz),y:cosax,y:cos(axz),y:eax,y:e‘axz,yz2

65.Tabmu1a MpoOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
66.Jlokazatb TeOpeMy O IPOU3BOJIHON CIOKHON (QYHKIIUHU.
67./loka3atb TeOpeMy O MPOU3BOJHON 0OpaTHOM (PYHKIMH.

—ax?

y =In nx

68.Mcxonst U3 TeopeMbl O MPOU3BOJIHOM 0OpaTHOW (YyHKUMH, HAWTH MPOU3BOJIHYIO (PYHKIIMH
y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69.0mnpeaenenne mapaMeTpuIecKy 3alaHHON () YHKITHH.

70.I1epBast mpou3BOAHAS TApAMETPUUECKH 3alaHHON (PYHKIIUH.
71.0nH0CTOpOHHUKE (JIeBas U MpaBasi) MPOU3BOHbIE (PYHKIIMU B TOUKE.
72.Teopema 0 CyLIECTBOBAaHUH NMPOU3BOAHOMN (PYHKIIMM B TOUKE.

73.HaiiTi npou3BoaHYyI0 QyHKIMH Y = |X|, y=¥Yx*,y=3x* B Touke x=0.

74.J1okazaTh HHBAPUAHTHOCTH (POPMBI NepBoro auddepeHuana.
75.CBolicTBa nepBbIX JU(GepeHIINaIoB.
76.Tabmuia nepsbix Auddepennnanos.

77.0npenenenue Bo3pacTarolel, yoblBarolieil, CTporo MOHOTOHHOU (DYHKIIMU B TOUKE.

78.Jloka3atb TeOpeMy O JOCTaTOYHBIX YCIOBHSX MOHOTOHHOCTH Au(depeHurpyeMoil (yHKIUU B
TOYKE.

79.0mpeneneHue ToueK JOKAIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa ()yHKIIHUH.



80.Jlokazate Teopemy @Depma (0 HEOOXOOUMBIX YCIOBUSX OJKcTpemMyma auddepeHmpyeMoin

GyHKIUN).

81.0mnpenenenue cTarimoHapHOU TOUKH AuddepeHnupyeMon GyHKITHH.

82.Jlokazate Teopemy Poiuis (0 Hysie IPOU3BOTHON).

83.Jloka3athk Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHUH ).

84.lokazate Teopemy Komm (0600meHHas opMyiia KOHEUHbBIX TPUPALICHU).

85.I1paBuiio Jlonurans.

86.Dopmyia Teiopa.

87.Hanmcath nepBbie TpH HEHYJIEBBIX WieHa psiaa Teitnopa Gpynkuun y = X*,y = X° B Touke X, =1.

88.dopmyia MakiopeHa.
89.Hanucatp NepBbIC TpHU HEHYJIEBBIX YJieHa psana Makmnopena byHKIAH

y=(-1"y=(x-1F,y=(x-1).

ONoarLNE

90./loxa3zatb TeopeMy 0 HEOOXOAUMBIX YCIOBUSX dKCTpeMyMa (DYHKLIHU.

91.0mpenenenne KPUTHUECKONW TOUKH (PYHKITUH.

92.Jloka3zatb TeoOpeMy O IOCTATOYHBIX YCIOBHUAX IKCTpeMyMa (DYHKIIUU.

93.0mpenenenue BEITYKION (BOrHYTOH) quddepeHnupyemMont GyHKINN.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSIX BBITYKJIOCTH (BOTHYTOCTH) nuddepenmpyemoii GyHKINU.
95.0npenenenue ToUKM nieperuda qudhepeHIUpyeMoit QyHKITHH.

96.HeoOxoammble ycaoBHs TOUKH nepernda auddepeHunpyemMoit GyHKIuu.

97.JlocTatouHble yCIOBUS TOUKH neperuda nuddepenmpyemoit GyHKIUN.

98.0mpenenenne HaKJIOHHOU (TIPaBOM, JIEBOI) M BEPTUKAIBLHON acCHMITOT rpaduka (yHKIIUH.
99.Teopema 0 HaKJIOHHOW acUMNTOTE Tpaduka QyHKIUH.

JlononHuTenbHBIE BOIPOCHI
Bcesikas nmu quddepenunpyemast pyHKIUS SBISETCS HEIPEPHIBHON?
Besikas iu HenpepbiBHast QyHKIMS sBiIseTcs AU depeHInpyeMoit?
Bcesikas nmu quddepenunpyemast B Touke GyHKIHSA UMEET KacaTelbHYI0 K TpagHKy B 3TOH Touke?
Bcesikas nu ctanimoHapHasi TOUKa SIBJISIETCS KpUTUYECKON?
Bceskas nmu kpuTHYecKas TOUKa sBJISETCS CTAllMOHAPHON?
CymiecTByeT i KacaTesibHas K rpauky quddepeHuupyeMon GyHKIIMU B TOUKe rnepernda?
B m1000ii 11 KpUTHYECKON TOUKE CYIIECTBYET KacaTesbHas K rpaguky?
B m1000ii 11 cTalimoHapHOM TOYKE CYLIECTBYET KacaTellbHas K rpaduky?
KonTpoJsbHbie padoThI

KonTponbnast padorta Ne 1.

Brruncienue npeaenos.

Mart. AHanus. Nel Mart. AHann3. No2
BblumcauTb npeaensi: Bbluncautb npeaensi:
2 X . X ctg (x-1)
im X +x+1 lim\5 —4
| - 1
X—>00 X2 +1 1) =
1)
i In(x —2)
Im
im (l—ﬁ)ln()() 2) x—3 X3 —3X2 +X-3
2) xo1 XF =27 +2x% —2x+1




1

lim (cos 27zx)tg(“)

3) x—1

3x2+2x+1 +X

a) IXLrD In (3x2 —2)
- Yl+xsinx -1
lim 3

5) x—0 X

i 326+ x —3/28—x
3) !m X—\/;

. Alcos2ax -1
Iim——=—

4) x—1 Sln ( )

i (x3+x+1]
im| ——5_—
5) X—>00 xX°+1

X2

Mart. AHanus. Ne3

Bbluncnntb npegensi:

) ( tg X jctgx
im | —
1) x—0 \ SIN X

iim (3 \/x+7)

2) 2 X®—2x* +4x -8

In( X—3)

I:Tl tg (X — 1)

3/cosx —1

im
a) x>0 In cos2x

iim 2x% +3x -1 ”
xoo| 2X2 —3x—1
5)

3)

Mat. AHanu3. Ne4

Bbluncnntb npegensi:

lim (L+In(x+1)—In x)*

1) X—>0

tg(x—-2)In(x -1
i 9(4 )2( )
J) -2 X —-8x“ +16

%/7 1

3) im sin 7x

li Y7+x-2
4) )I(—rp 2—~/X+3

Iim(4x+x)s"l“

5) x—0

KonTtponbHas padora Ne 2.

[TpousBoaHas GyHKIUH.




Mart. AHanns. Nol

INn(3x+2)
, _ 4 / 3
1) Haiitn npoussogryto Y : Yy = tg( X )

!

Yy Yix

, oT OYHKUMM y=Y(X), 3a4aHHOM NapaMeTPUYECKM:

X = e_Zt(Z—tz), y =e2(t? +2t);

’

2) Hantu npousBogHble

!

Yy Y

3) HailTn npounsBoaHble , oT GyHKLMM y=Y(X), 3aaHHOM HesBHO:
y? —2Iny—x*=2e* .

1
COS{ X —
e L X 2
lIm— = lim| 5~
4) Boluncautb crepytowme npegenst: X0 ;X0
Mart. AHanus. Ne2
ctg(3x+2)
2
. y.y = th(sx/ X )
1) Haittv npomsBogHyo ¥ : ;
yr yn
2) Haiitn nponsBoaHble X , XX or byHKUMM y=Yy(X), 3a4aHHON NapaMeTPUYECKHU:
x =5t + ctg(5t) y =5t —tg(5t) .
' "
) Yx Y i } _
3) HaliT npowusBoaHble , OT GYHKLUMM y=Y(X), 334aHHOWN HEABHO:
y*x +In(sin x)=sin y .
. In(cos(4x)) - tg X \x
4) BbluMcAnTb Caeaylolime npeaensl:  x—0 X ; X0
Mart. AHanus. Ne3
In(5x+2)
, _ 7/3
1) Haitu I'IpOI/I3BOAHley : Y= COS( X ) ;
' "
o yx yxx _ o )
2) Haiit nponsBoAaHble , oT PpyHKUMM y=Y(X), 3a4aHHOIN NapameTpUYEcKu:

x =2t —sh(2t) y=2t—ch(2t).

! 4

3) HaitlTu npounsBoaHble X , XX or dYHKUMK y=Yy(X), 3a[1aHHOI HEesABHO:




y>x+In(cos x)=cos y.
. - tg2x
. x*=sinx* |im (tg x) g
||m T X_);V
4) BblumcanTb ceaytolme npegenbl: X0 ; 4
Mart. AHanus. Ne4
th(3x+6)
y =ctgl/ x>
1) Halitu nponsBoaHyto Y. ;
yr y”
2) Haiitn npounsBogHble X , XX or bYHKUMM y=Yy(X), 3a4aHHON NapaMeTPUYECKHU:
3t =e *sht
Xx=e > cht Y= :
Ve Yx
3) HaitlTu npousBoaHble X , XX ot dYHKUMK y=Yy(X), 3a.aHHOI HEABHO:
2y? +In(sin x)= xcos y .
. Xtgx-—sin®x - | ctgx
lim—%-— lim(n(ex+e))
4) Bblumcnntb cnegytowme npegensl: x>0 X ; x=0

Konrtponsnas padora Ne 3.

Juddepenuman GyHKIUM U TPOU3BOIHAS BBICILIETO MOPSIKA.

Mart. AHanms. Nol

y — tg(w)ln(swrz) |

’

1) Havitu guddepeHuman dy:

_ 2
2) Haittu npomssoaHyto y'*: y =(2x" +x)In(2x +1);

3) Pasnoxuntb d)YHKLI,l/I}O no uesibim HeOTpUuLaTesibHbIM CTENEHAM OBYY/1€HA X+2 A0 4yeTBepToro

y =sin(6—2x)

YyneHa: .

4) PasnonTb N0 LENbIM HEOTPMLATENbHBIM CTEMEHAM NepeMeHHOM X:




=3 inlx? 10 y=I o 12
y \¢1+Sln(X )p,oqneHacX : X nouneHac X,

Mart. AHanuns. No2

y = th(i/? )Ctg(3X+2> |

’

1) Haitu guddepeHuman dy:

2

2) Haittn npoussognyto y©O: y = (3x" +2x)cos(3x +2) ;

3) PasnoxuTb GYHKLMIO MO LeIbiM HEOTPULLATENbHBIM CTENEHAM AByuneHa X~ 2 [0 YeTBepTOro
1

y::i/x+6

YyneHa: .

4) Pa3NoNUTb NO LLENIbIM HEOTPULLATE/IbHbIM CTEMEHAM NepemMeHHOoN X:

2

et -1
:31, i Zi 8 y:In 2 4
y=yeosix Ao uneHac X ; X" pouneHac X .

Mart. AHanus. No3

In(5x+2)
y = cos((/ x> ) _

’

1) Haittn guddepenuman dy:

— 2 i
2) Haiitn npoussognyto y"°: y =(3x" +x)sin(3x +1);

3) Pa30XUTb GYHKLMIO MO LIE/IbIM HEOTPULLATE IbHBIM CTENeHaM AgyuneHa X T 3 [0 YeTBepToro

y =In(1-2x)

YyneHa: .

4) Pa3noxuntb N0 UenbiM HeOTpULLATEIbHbIM CTEMEHAM nepemeHHoﬁ X:

, Bsin (x2)-6x?

=4/ ‘ 3i 12 y:| 6 8
y COS\X pouneHacX ; X nouneHac X .




YyneHa:

Mart. AHanus. Ne4

1) Halitn guddeperumandy:

2) Haiitn nponsBogHyto y~ ':

3) PaznoxuTb GYHKLMIO NO LLe/IbIM HEOTPULLATE/IbHbIM CTENEHAM ABYY/1eHa

1
X-3

y:

~

y = Ctg(%)th(?,xm) |

o), Y = (5X + x2)2®D

7

X—4

[0 YeTBEpPTOro

4) Pa3NoXKNUTb NO LLE/IbIM HEOTPULLATE/IbHbIM CTEMEHAM NEepemMeHHOoN’ X:

e —2x -1

_4[1_qi ‘ 3) y=In :
y=y1-sin{x p,oqneHachs; 2X

3
founeHac X,

Kontponsnas padora Ne 4.

Heonpenenenuslii uaTerpas.

Mart. AHanus. Nel

Bbluncnuntob:

) j(9x—6x2)ex*1dx, 2

dx

’

J- 2X+1

V12x —4x* -5
25-3x° y
3" X* +16)3-2x)

j(cos3(2x)—sin *(4x)

7

14)

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

4x2 +14
(16x* —81)(3+ 4x — 4x2 )27 —8x*f

Mat. AHanun3. No2

Bbluncnntb:
arcsin 2( 2x)dx
1) '[ (2) ,2)

J' 3x-1 dx

V3+6x —9x?

2 +4x2
I 5 dx
3) 1-8x , 4)

I(cos4 (3x) - sin(4x) dx

’

5) Pa3noxuTb Ha npocTeiwme
MHOMUTENN:

9-2x°
(1-256x*)2(4x? +5x +1)64x* 1)




Mart. AHanms. Ne3

Bbluncnmtob:

) J.(4x - 3x2)cos(4x)dx' )

3x+4

dx
J V12 -12x — 9x?

3 I(sin4(2x)—cos3(2x))dx 2

16 —17 x>

J (x? +9)5-4x)

dx

7

5) Pa3noutb Ha NpoCTeLLIME MHOXKUTENN:

152 — 2x?
(16 —81x*)(4 —12x + 9x* J27x* - 8

Mat. AHanu3. Ne4

Bblumncnntb:

6 2
) I x°In (3x)dx’ )

J' 4x +1 dx

V8 +4x —4x°

ox* +8
[ 948
3) 8+27x , 4)

I (cos* (5x) - sin*(3x) )dx

’

5) Pa3no»utb Ha npocTeiiune
MHOXUTENN:

74%% + 90
(x* —256)%(— 4 +5x — x? )64 — x3)_

2 cemecTp.
Konrtponbnas padora Ne 5.

OmnpeneneHHbI HHTETPA U €T0 MPUII0KEHHUS.

Mart. AHanus. Nel
1) HaiTn AnnHy oyrm KpuBoi

2 2 _ _
XT 4y =4y +4x 4,orpaqueHHoV1
npAMon

<
X+y=s 2, obbem Teéna, NoNy4eHHOro

BpalLeHnem aaHHol durypsl BoKkpyr ocu Oy,
naowaab NOBEPXHOCTN AaHHOTO Tena.
2) Bblumcauntb naowaab Gurypsl, 3agaHHoM

napameTpUuyecKku:
x =10(t —sin t)
y =10(1—cost) y=15
(0< x<207,y>15)

3) Bbluncantb nnowaab purypbl, 3agaHHON

Mart. AHanus. No2

1) HaitTn AnnHy ayrv KpMBeoi

2 2__ _
X“ 4y =-6y+2X 6,orpaqueHH017|

o >
npamown y+x= O, obbem Teéna, N0Ny4eHHOro

BpaLLeHnemM JaHHOMN GUrypbl BOKPYr ocu

Ox,
naowaab NOBEPXHOCTU AAHHOTO TENa.
2) BbluncanTb nnowaas Gurypbl, 3agaHHoM
napametpuueckn: Y 843 ,
x =8(t —sint)
{y =8(1—cost)

(0<x<16r,y>8-4J3)

3) BbluncanTb naouwaab purypbl, 3aaaHHOM




>
B MNOZTIAPHbIX KOOPAUHATaXxX: r _1+COS¢,

r<i.

Txcos 2xdx

4) BbluncanTb uHterpan: ©

B NoNAPHbIX KoopauHatax: | <3SN 3¢

r=1.

4) Bbl4UCAUTb MHTETPAnN:

1
27J.x3\/4—3x2dx
0

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

2 2 _ _
X +y"=2y+6x 6,orpaqueHH017|

npAMoWn

<
X+y=s 2, obbem TeNna, N0ONy4eHHOro

BpalleHMeM AaHHoM durypbl Bokpyr ocu Oy,
naoLwaab NOBEPXHOCTU AAaHHOIO Tena.
2) Bbiumcautb naowaab Gurypbl, 3agaHHom
napameTpuyecKku:
X =6(t —sint)
{y = 6(1—cost), y=3
(0<x<127,y>3)

3) BblumMcanTb naowaab GUrypbl, 3agaHHom

B NONAPHBIX KOOpAMHaTax: | = 3sin 4p

r<i.

1
75Ix5\/9—5x3dx

4) BoluncnnTb uHterpan:  °

Mat. AHanu3. Ne4

1) Haliti anuHy ayrv KpuBon

2 2 _ _ _
X“+y" =4x-8y-16 , OTPaHNYEHHO
npaAmMmon

-V >
X=y= 8, 0b6bem Tena, Nony4eHHoOro

BpaLLeHMeM AAaHHON GUrypbl BOKPYF ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) BbluncauTb naowaab urypsbl, 3a4aHHOM

y=12+613

napameTpuyecKu:
X =12(t —sin t)

y =12(1—cost)
(0<x<247,y>12+6/3)

3) BbluMCAUTb NAOWAAb GUrypbl, 3a4aHHOM

< .
B MNOZTIAPHbIX KOOPAUHATaXx: r<1l+sin ¢),

r<1.

Va
Ixsin 4xdx
4) Bblumcnntb nHTerpan: ©




Konrtponbnas padora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo
2
nopagKa d°u y BTOPYHO YaCTHYIO NPOU3BOAHYO
o°u
2 _

oy OoT yHKUMM u= f(§,77)’ roe
E=3x-2y,n7=-3x—2y?

2) Ona dyHKumm z=2(Xy) HAWTM YacTHble

Npo13BOAHbIE NEPBOrO M BTOPOTrO NOpsAAKa

2x? —3y —22° =sin(3z)

3) BBOAH HOBble HE3aBUCUMbIE NEPEMEHHDbIE,
npeobpas3oBaTb YpaBHEHUA
0’z loz
+——=0 &= y
OXoy X oy ecnm X

=X

4) UccnepoBaTb Ha 3KCTPEMYM
z=e"Y(2-4x%+2y)

Mart. AHanus. No2

1) Haliti nonHbi guddepeHuman
BTOpOro

d?u
nopaaxa M BTOPYIO YaCTHyto
o°u
2 —
npoussoaHyto X o dyrkumm U= f(f,ﬂ)’

e £=3x*-2y,n=5y—-3x

2) Ans dyHkumn £ = 2(%Y) paiirn
YacTHble

Npou3BoAHbIE MEPBOro U BTOPOro
nopsaka

3x* -2y -2z =In(22)

3) BBoas HOBble HeE3aBUCUMblE
nepemeHHble,

npeobpas3oBaTb YypaBHeEHUA

2
2 _1a_

Xy YOX o E=Yam=XY

4) MccnefoBaTb Ha SKCTPEMYM
z=e""¥(4x+2y* - 4)

Mat. AHanmn3. Ne3

1) Haiiti nonHbiii guddepeHLmMan BTOPOro

2
nopagKa du BTOPYO YaCTHYIO NPOU3BOAHYIO
o%u
2 _
oy oT GYHKLMHU u= f(§,77)’ roe
E=4x+2y* n=2x-3y
2) Ona dyHKumMm z=2(%Y) HAWTK YacTHble

npon3sogHble NepBOro 1 BTOPOro nopAaaka

3x —2y? —32% = cos (3z)

Mat. AHanus. Ne4

1) HaiTtn nonuHbii guddepeHuman
BTOPOro nopsagKa d?u BTOPYIO YaCTHYIO
o’u
NPON3BOAHYIO ooy oT PyHKUMM u= f(f,n)'
E=3y-2x,7=4x* -6y

roe

2) inst dyHKumn £~ 2(%Y) naiirn
YacTHble

npon3sogHble NepBoro n BTOpPoro
nopAagKa




3) BBogA HOBble He3aBMCUMbIE nepemeHHble,

npeobpa3oBaTb YpaBHEHUS

2
0z 162_O

X
+——= =2y,n=—
OXoy Yy OX s=2yn y

, €CNn

4) UccnenoBaTb Ha 3KCTPEMYM

z=e7(2x-y*+2)

3x2 +3y 322 =87°

3) BBoAs HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTb ypaBHEHUA

2
3072 40

2
OX oy , ecnu
E=2x>+3y,n =X

4) NiccnepoBaTb Ha SKCTPEMYM

z=e"7(3x* -6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

” xydxdy

1) Bbluncautb D ,roe D:

X2 +y? <2x, X2 +y? <2y

2) 3MeHUTb NOPSAAOK UHTErPUPOBAHUA

1 VX 2 Jaxx?
jdxjf(x,y)dy+jdx jf(x, y)dy
0 0 1 0

] £ (x,y)dxdy
3) B ABOMHOM MHTerpane D
nepemnTu

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl UHTErpMpoBaHus. D:

X*+y?<4x,x<2,y>0

naowaab GUrypbl, OrpaHNYeHHON NNHUAMM:

xy=4 y=4x,y=1_

4) C nomoLLbio ABOMHOrO UHTErpana BblYUCIUTb

Mart. AHanus. No2

” xydxdy

1) Bblunmcautb D ,roe D:

X*+y? <—4x,x*+y>>4y,y>0

2) U3MeHUTb NOPAAOK MHTErPUPOBAHUA

e Inx e’  2-Inx

[ox [ £ 0 yydy+ [dx [ f(x, y)dy

JJ 1 (x,y)xdy
3) B aBOMHOM UHTerpane D
nepenTn

K NONAPHbIM KOOPpAMHATAM U PacCCTaBUTb
npeaenbl UHTErpupoBaHus. D:
x*+y*<-6y,y>-45 x>0

4) C nomoLLLbi0 ABOMHOIO MHTErpana

BbIYNCINUTD

naowaab GUrypbl, orpaHUYeHHOM
NIMHUAMM:

x=5-y? y=2x,y=0




Mart. AHanms. Ne3 Mart. AHanus. Ne4
H xydxdy ” xydxdy
1) Bbluncautb D , rae D: 1) Bblunmcautb D ,roe D:
X2 +y® <4x,x* +y* <-4y X*+y? <-2x,x*+y?*<-2y,y<0
2) I3MeHUTb NOPSAAOK UHTErPUPOBAHUSA 2) U3MeHUTb NOPAAOK UHTErPUPOBAHUA
2 X 6 V12+4x-x? 5 J10x-x? 10 +/50-5x
jdxjf(x,y)dy+jdx jf(x, y)dy jdx jf(x, y)dy+jdx jf(x,y)dy
0 0 2 0 0 0 5 0
] £ (x,yydxdy [] £ (x, y)dxdy
3) B gBoiHOM WHTerpane D 3) B gBOMHOM MHTerpane D
nepenTtu nepemnTu
K NONAPHbLIM KOOPAMHATaM W PaccTaBUTb K MONAPHbIM KOOPAMHATaM M PaccTaBUTb
npeaenbl MHTErpupoBsaHus. D: npeaensl MHTerpuposaHus. D:
x> +y?<2y,y<15 x>0 x> +y?<-2x,x>-15 y=>0
4) C nomoLLbto IBOMHOTO UHTErpana BbIMUCINUTD 4) C nomoLLbto ABOMHOIO MHTErpana
naowaab GUrypbl, orpaHMYEHHON NNHUAMM: BbIYUCUTD
y= x> +5 y=5-x,x=2 naowagb GUrypbl, orpaHUYeHHOM
' ' NIMHUAMMN:
y=x* x=2+y%*y=0,y=4

Bonpocsl k 3auery

1 cemectp

1. Akcuomsl Ileano HaTypanbHbIX uncesl. Koneunsle MHOKecTBa. OCHOBHAsI TEOpEMa O KOHEUY-HBIX
MHO>X€ECTBAX.

2. CpaBHeHHE MHOXECTB 10 MomHocTH. Teopema Kantopa-bepuumreiina. Teopema Kanropa o
MOIIIHOCTA MHOYECTBA ITOJAMHOKECTB. MOITHOCTh KOHTUHYYMa.

3. AKcHOMBI AEHCTBUTEIBHBIX YnCceN. TeopeMbl O TOUHOM BEPXHEN M TOUHOM HUYKHEHN TPaHH.
[Tpunnmn Apxumena. Teopema 0 IUIOTHOCTH PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN.

4. TeopeMa O MOIIIHOCTH MHOX€ECTBA JICHCTBUTEIbHBIX YHCEIN.

5. Jlemma I'eiine-bopens-JleGera o moKphITUSX.

6. IIpenen uncioBoii nocnenoBareabHOCTH. CBONCTBA CXOASIINXCS ITOCIEI0BATEIBHOCTEN:
€MHCTBEHHOCTD IIPeieiia, OTPAaHUYEHHOCTh CXOSIIEHUCS MOCIEA0BATEIbHOCTH, CBOMCTBO
YCTOMUYMBOCTH, IIPEAEI MOAYJIS, IIPEAEIbHBIN IIEPEX0/] B HEPABEHCTBAX, CBOUCTBO JIUHEHHOCTH.
7. CBOMCTBA CXOIAIIMXCS MOCIEA0BATENBHOCTEN: PEAEIBbHBIN IEPEX0/T B TPOU3BEICHNHN U B
YaCTHOM.

8. Teopemsl 0 peene HeyObIBaKOIIeH U HEBO3pacTaroIIel OCIe10BaTEIbHOCTH.

9. Yucno e.

10. Teopema IlITonbua.

11. Teopema o npexnene npomexyTodHOU nocneaoBarenbHocTu. [Ipuninun Kantopa o Bl1oxeH-HBIX
OTpe3Kax.

12. Ilpunnun bonenano-BeliepmiTpacca o cX0oAsILENCAIOANOCIEN0BATEILHOCTH.



13. Kputepuit Ko cxoquMocTu mociie10BaTeIbHOCTH.

14. Onpenenenue npeaena yncnoBoi ¢pynkuuu no Komu u no I'eline. DKBUBaTIEHTHOCTD
onpeneneHuit nmpeaena Gpyakuun mo Komm u no I'eitne.

15. Kputepuit Komm cymiecrBoBanus npeaena GyHKIUH.

16. HenmpepbIBHOCTH (DYHKITUU B TOUKE M HA MPOMEKyTKe. CBOHCTBA HENIPEPHIBHBIX ()YHKITHIA:
HEMPEPHIBHOCTh MOJIYJIS, JIOKAJIbHAS OTPAaHHYEHHOCTb, CBOUCTBO YCTOWYMBOCTH. ApHupmMeTHieckue
OllepalLlii C HENPEPbIBHBIMU QYyHKIMAMH. HenpepbIBHOCTh CI0XKHOM 1 00paTHON (DyHKIIHH.

17. TlepBas Teopema Beiiepmtpacca (00 orpaHHYeHHOCTH HETPEPBIBHOU PyHKIIMK). BTOpas Teopema
Beitepmitpacca (0 HauOoJbIIeM U HAUMEHbBIIIEM 3HAYCHHH ).

18. IlepBas u BTopas Teopemsl bosbano-Komum o mpoMeKyTouHbIX 3HAUE€HUS HENPEPBIBHON
¢dbyakuun. Teopema o CymecTBOBaHMM 00paTHOW (PyHKITUH.

19. Teopema Kanropa o paBHOMEPHOI HENIPEPHIBHOCTH.

20. ITonsTusa npou3sBoHOM, muddepermupyemoctH, tuddepeniuana Gpynkuuu. [ eomeTpuyeckuii
CMBICT pon3BoAHON U muddepenimana. CpaBHEHHE MTOHITHIA TPOU3BOTHON U
nudepeHIPYEMOCTH.

21. OgHocTOpOHHHE MPON3BOAHBIE. CpaBHEHUE MOHATHI HEMIPEPHIBHOCTU U TU(HEPEHIIMPYEMOCTH.
Kpurepuii quddeperunpyemMocTs (B TEpMUHAX HENIPEPBIBHOCTU AU ((epeHIInanbHO-pa3HOCTHOIO
OTHOILICHUS ).

22. lucddepennupoBanue TMHEHHON KOMOUHAIIMH, TPOU3BEICHUS U YaCTHOTO IBYX (YHKIUH.

23. Inddepennmpoanne oOpaTHOM U CI0KHON (yHKINU. IHBapHaHTHOCTH (POPMBI 3aITHCH TIEPBOTO
nuddepennuana.

24. BpIBOJ NPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIIH.

25. IIpousBoansle u auddepeHuabl BHICIINX TOPSAKOB. BeruncaurenbHas popmysia Uit BEICIIMX
g depeHranos. Y cI0BUe HHBAPHAHTHOCTH BBHICIINX TU(PEpEeHIINATIOB OTHOCUTEIBHO 3aMEHBI
TIEPEMEHHOM.

26. ®opmyel Jleitbnuna (Beicuiee qudepeHpoBaHue MPOU3BEICHHS U CIOKHON () YHKIINN).

27. Teopema @epma 06 sxcTpemyMe GpyHkuuu. Teopema [lapOy 0 MpOMEXYTOUHBIX 3HAUYCHUSIX
IIPOU3BOJHOM.

28. Teopems! Pons, Jlarpanxka, Komm.

29. IlepBoe npaBuioJlonurans BEIYUCIEHUS IPEIEIOB

30. Bropoe npasuiioJlonuTans BEIYUCICHUS IPEAETIOB

31. MHuorounen Teiinopa. ®opmyna Teitnopa ¢ octrarouHbIM wieHoM B ¢popMme Ileano.
EnuHCTBEHHOCTD NpeACTaBIeHUs (PYHKIIUU MHOTOUICHOM.

32. ®opmyna Teitopa ¢ ocTaTouHbIM WieHOM B popMmax, Ko, Jlarpanxka.

[TsTh OCHOBHBIX pa3zioxeHuit no popmyine Teinopa.

33. NnrepnonsuuoHHbIil nonuHoM Jlarpanxka. OLeHka NorpeHoCTH HHTEPIOSIHIH.

34. Kputepuii moctostHCTBa QYHKLUHU. Y CIOBUE CTPOTO MOHOTOHHOCTH (DYHKIIMH HA IIPOMEXKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHbIe S3KCTpeMyMbl (pyHKIUH, uX BUbl. Heo0XoauMoe ycinoBHe JTOKaTbHOTO SKCTPEMYyMa.
JlocTatouHble yCI0BHS JIOKAIBHOTO 3KCTPEMYMA B TEPMUHAX | -0l IPOU3BOAHOM, 2-01 MMPOU3BOJHOM,
N-TOU MPOU3BOIHOM.

36. Boinykiible GyHKIUU, BUIBI BBITYKJIOCTH. JlocTaTouHOE YCIOBHE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnonoxenue rpaduka BHITYKIONH (YHKIIMHA OTHOCUTENLHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MEXIy CpelHUM apU(PMETUUECKUM U CPETHUM
TEOMETPUUECKHM.

38. Hepasenctna FOnra, I'énpaepa, Kommu-bynsikoBckoro, MUHKOBCKOTO.

39. Touku nmeperuda ¢pyukiun. Heodxonumoe ycrnosue neperuda. Jloctarounoe yciaoBue meperuoa.
Pacnonosxenue rpaduka QyHKIUN OTHOCUTEIBHO KacaTeJIbHOM B TOUKe reperuoa.

40. Ionsitue 6a3wl. [Ipumepsr 6a3. [Ipenen yncnoBoit pynkuuu mo 6aze. CBoiicTBa

GbyHKIMI, UMEIOIUX Mpeaen no Oase.

41. Kpurepuit Ko cymectBoBanus rpejena mo 6ase.

42. Cuérno-nopoxacéHusie 6a3bl. [Ipenen ['eiitne mo 6a3ze. DKBUBAJIGHTHOCTH MOHATHH TIpEIeIanno
[efine u mo Komu B cimyyae c4€THO-OPOXKAEHHBIX 0a3.



Bomnpocsl Kk 3xk3aMeny
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43. Onpenenenne uHTerpana Pumana. Materpan Pumana kak npexaen mo 6aze. OrpaHu4eHHOCTh
UHTETPUPYEMOI (PYHKIIUH.

44. UnrerpasibHble cymMbl JlapOy 1 ux cBoicTBa: cpaBHeHHE cyMM Pumana u [{apOy, cymMmbl
JHapOy kak TouHble rpaHu cyMM Pumana, noBenenue cymm JlapOy npu u3MenbyeHun pa3onueHus,
cpaBHeHue cymM JlapOy aiist 1r00BIX pa3OueHuH.

45. Kputepuii unterpupyemoctu Pumana.

46. HTerpupyeMocTb HENpepbIBHON (GYHKIMHU U (YHKIIUN C KOHEYHBIM YMCIIOM TOYEK pa3pbiBa.
47. IHTerpupyeMocTh CI0XKHOW QyHKIMH. ApupMETUYECKHE OTIEepaluu C
UHTETPUPYEMBIMU(PYHKIUAMHU.

48. Bepxuuii n HnxHM uHTErpansl JapOy. Murterpanst apOy xak npeaenst cymm JlapOy. Kpurepuii
UHTErpUPYEeMOCTH (PYHKIMH B TEpPMUHAX paBEHCTBA e€ nHTerpaiaos lapoOy.

49. OcHOBHBIE CBOWMCTBA ONPEEIEHHOI0 UHTErpaja: MHTErpajl OT €ANHHULIBI,
MOHOTOHHOCTb,JINHEHHOCTD, a1 JUTUBHOCTb.

50. IlepBas TeopeMa 0 CpelHEM 3HAYCHHH.

51. MHrerpan ¢ nepeMeHHbIM BEPXHUM NpezesioM. HempepbIBHOCTh HHTETpalla 10 BEPXHEMYIIPEIEIY.
JuddepeHnrpoBanue HHTETpaa MO BEPXHEMY MIPEILITY.

52. Bropas TeopeMa 0 cpeiHEM 3HAYEHUHU.

53. ®opmyna HetoTona-Jleiitbnuna. 3amMeHa nepeMeHHOW U HHTETPHPOBAHNUE 110 YaCTSIM B
OINpeACIEHHOM HHTErpase.

54. ®opmymna Teiinopa ¢ OCTaTOYHBIM WICHOM B HHTETpaIbHOM (hopMme. HTEerpanbHble HEPaBEHCTBA
I'énbnepa, Komm-byHskoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Herotona-JleOnuna 1yist HECOOCTBEHHOTO
MHTETpaa.

[Tpu3HaKKM CXOAMMOCTH HHTETPAJIOB OT HEOTPHUIIATEIBHBIX (PYHKIIUH.

56. Kputepuii Ko cxonumoct HeCOOCTBEHHOTO UHTETpasia. AGCOIIOTHO CXOAAIINECS MHTET PAIbL.
[Tpusnaku Abens u Jupuxie cXoauMOCTH HECOOCTBEHHOTO UHTETpaIa.

57. IloHATHSA METPUYECKOTO U HOPMHUPOBAHHOT'O IIPOCTPAHCTBA. OTKPBITHIE U 3aMKHYTBIE MHOXKECTBA
B METPUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXy OTKPBITBIMH U 3aMKHYTBIMH
MHO’KECTBaMHU.

58. Ilpenen no 6a3e GyHKIUHU CO 3HAYEHUSIMU B METPUUECKOM NpocTpaHcTBe. CBoMcTBa (PyHKIINH,
umeromux npenen. [Ipenen nocnenosarensHocTy. [penen GpyHkuu B Touke.

59. Tlonuble MeTpudeckue npocrpancTsa. [Ipunuun nonnotsl Kantopa. Ilognpoctpanctsa

nosiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. IIpeaxomMmakTHbIE MHOKECTBA B METPUUYECKOM IpocTpaHcTBe. Kpurtepnii

npeaKoMIIakTHocTu Xaycaopda.

61. KomnakTHbIE MHOXKECTBA B METPUYECKOM IIpocTpaHcTBe. KpuTepuii KOMIakKTHOCTH METPUYECKOTO
npocTpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM IPOCTPAHCTBE.
KomnaktHbeie MHOXecTBa B R .

62. KoMmakTHOCTh B TEpMUHAX MOKPBITUI. KOMIIAKTHOCTH B TEpMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXKEHUSI METPUUECKUX MPOCTpaHCTB. [IpooOpa3 oTKPHITOro U 3aMKHYTOTO
MHOX€ECTBa MPU HETIPEPHIBHOM 0TOOpakeHnu. HenmpepbIBHOCTh CII0KHON (YHKIIUH.

64. HenpepbiBHBIM 00pa3 koMnakTa — KoMIakT. Teopemsl Beliepiitpacca. JInneitno
CBSI3HBIEMHOJKECTBA B METPUUECKOM IMpocTpaHcTBe. HenpepriBHBIM 00pa3 TMHEHHO-CBSI3HOTO
MHO’KECTBA — JTMHEHHO-CBS3HOE MHOXECTBO.

65. Teopema KanTtopa o paBHOMEpHOI HEMPEPHIBHOCTH.

66. IToHsTHE TOMOIOrMYECKOTO MPOCTpaHCTBA. OKPECTHOCTH, BHYTPEHHHUE TOUYKH, ITPEACIIbHBIE
TOYKH, TOYKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3AMKHYTO€ MHOXKECTBO, rpaHua. [Ipeaen mo 6aze
(GYHKIIMH cO 3HAYEHHUSIMU B TOTIOJIOTHYECKOM IpocTpaHcTBe. HenpepbiBHBIE
0TOOPaKEHUATONOJIOTMYECKHX MpocTpaHCcTB. [loHsTHE TOMEeoMOopdu3Ma.

67. YacTHble mpon3BoaHbIE, TuddepeHmpyeMocTs, muddepennnan pyakuun. Kpurepuid
muddepentmpyemocti. Jloctatounoe ycnosue auddepeHuupyeMocTi GyHKIUH.



68. Teopema o nuddepeHIIpOoBaHNY CIOXKHOW (yHKITMU. ITHBapuaHTHOCTH (hOPMBI
nepsoroaupdepennunana. [Ipasuna nudpdepeHupoBaHus.

69. [IponsBoaHas Mo HaMpaBiIeHUIO. [’ pagueHT.

70. YacTHbIE IPOU3BOIHBIE BHICIINX NOPAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX POU3BOAHBIX.
HenpepsiBao nuddepenuupyemsie GyHKIUN.

71. Auddepernnansl BBICIINUX MOPAAKOB. Berauciurensnas Gpopmyna aist 1uddepeHnanoBBhICIIAX
HOPSIKOB. Y CJIOBHE MHBAPMAHTHOCTH BBICIINX U HEPEHINAIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyina Teitnopa ¢ ocraTouHbIM WieHOM B popme Jlarpanxka u B popme [leano.
DopMyJIaKOHEUHBIX TTPUPAIICHUN.

73. JlokanbHbIE SKCTPEMYMBbI (DYHKIIMII MHOTHX NIepeMeHHbIX. HeoOxoaumoe yciioBre sKCTpeMyMa.
JloctaTouHOE yCIIOBUE DKCTpEMYyMa.

74. HesiBHast pynkius. Teopema o HesIBHON (yHKLINU.

75. Cucrema HesiBHBIX (pyHKkIuii. Teopema o cucreme HessBHBIX (pyHkiuii. CyiecTBOBaHHE
o0paTHOii (hyHKIHH.

76. Y CIIOBHBIC SKCTPEMYMBI (PYHKITMI MHOTHX MTepeMEHHBIX. MeToa MHOKuUTeneH Jlarpanxka.
HocraTtouHoe yciioBre 3kcTpeMyMa B Metoje Jlarpanxa.

77. Qudbdepennmpyembie orodbpaxenus. Matpuiia Sxko0u.

78. IIpuHIUT CKUMAIONIMX OTOOPAKEHHH.

Bonpocsl K 3a4eTy ¢ OLeHKOM
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79. Uucnosoii psa u ero cymma. Kpurepuit Komu u Heo6xoaumoe yciaoBre cXoaqumMocTu psiaa. Oouue
CBOICTBa CXOIALINXCA PSIIOB: CXOJUMOCTD Psijia M €r0 OCTaTKa, JMHEHas onepanus ¢ psiiaMu,
COUETaTEJIbHOE CBOMCTBO psja.

80. [Ipu3Haku cXOIUMOCTH PSIIOB C HEOTPULIATEIbHBIMU WIEHAMU: OOIIMIA KpUTEPUNA CXOJUMOCTH,
npusHaku cpaBHeHus, Komu, /lanambepa, Kymmepa u Paabe. Mnrerpanshslii npuznak Komn-
Maknopena. CxogumocTts psijia Pumana.

81. ®opmyna cymmupoBanus Jinepa. [loctosHHas Oiinepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSA0B C HEOTPHUIATEIbHBIMU WIEHAMHU.

83. Ilpuznaku Jleit6uuna, Adens u Jupuxie Juist TpOU3BOJIbHBIX YUCIOBBIX PsiioB. OlleHKa OCTaTKa
psana Jleitbuuna.

84. AGcomoTHas U yCIOBHAs CXOJMMOCTh psAZoB. [lepecTaHOBKa YWIEHOB B a0COIIOTHO CXOSAIIUXCS
psanax.

85. YMHOXeHHE a0COTIOTHO CXOAIIMUXCS PSA0B. Y MHOKEHHE YCIOBHO CXOSIIUXCS PSJIOB.

86. beckoHeuHble IPOU3BENIEHUS U UX CBA3b C psAaMU. AOCOIIOTHO CXOAIINEcs OECKOHEUHbIE
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-QyHKIUH.

87. PaBHOMEpHast ¥ MOTOYEYHAs! CXOAUMOCTh MOCIE10BaTeIbHOCTH PyHKIMNA. MeTpuueckuit
KpuTepuii paBHOMepHOH cxoaumocTi. Kpurepuii Ko paBHOMEpHOI cxoaqumMocTn
nocineaoBarenbHOCTH GyHKIMI. HerpepbIBHOCTD IpeienbHON (YyHKIUH.

88. IlpusHak [IuHM paBHOMEPHOM CXOJUMOCTH IOCIIEI0BATEIbHOCTH (DYHKITHIHA.

89. [IpenenpHbIN epexo Mo1 3HAKOM MHTErpaia U MPOU3BOIHON JIJIS MOCIEA0BATEIbHOCTH
GbyHKIUH.

90. PaBHOMepHas 1 OTOYEUHAsi CXOAUMOCTh (QyHKIIMOHaIbHOTO psiaa. Kpurtepuit Komm u
HE00X0/IMMOe yCIIOBUE paBHOMEPHOI cxoaumocTu psja. [Ipusnak Beifepiirpacca paBHOMEpHOIA
cXoauMocTu (QyHKIIMOHAIBHOTO psifa. HempephIBHOCTH CyMMBI psifia.

91. Ilpuznaku AbGens u lupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. Tlounennoe nuddepeHIpOBaHNE U HHTETPUPOBAHUE PYHKIIMOHATBHBIX PSAIOB.

93. CrenenHnoii psa. IlepBas Teopema AGerns. Pannyc u MHTEpBai CXOUMOCTH CTETIEHHOTO psizia.
®dopmyna Komm-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTEIIEHHOTO psifa. Bropas Teopema Abens. uddepeniupoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

95. IlonaTue aHaMUTUYECKON PYHKIIMH. AHATUTUYHOCTh CYMMBI CTEIICHHOTO psifia. EMMHCTBEHHOCTH
IPEJCTaBICHNS aHATUTUYECKON (DYHKIIUU CTETIEHHBIM PSAIOM.



96. Psan Teitnopa. Kpurepuii npencraBieHus GyHKIHHM CTETICHHBIM psiioM. JlocTtaTtouHoe yciaoBue
AQHATUTUYHOCTH. AHAJIMTHYHOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIU. [19Th OCHOBHBIX pa3ioKeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHUMT €AUHCTBEHHOCTH [T aHATUTHYECKUX QyHKUUHU. [ToHsTHE aHanmuTHYeCKOW (HyHKIMN
KOMIUIEKCHOTO TiepeMeHHOro. KoMruiekcHas 3KkCroHeHTa u €€ cBoiicTBa. Gopmyiibl Ditiiepa.

98. Anmpokcumanus HenpepbIBHbIX GyHKIU. Teopema CToyHa. ANMPOKCHMAIUs HETIPEPBIBHBIX
GyHKUMH anredpan4eckuMu U TPUTOHOMETPUUYECKUMH MHOTOWIEHAMH.

99. Ckansipaoe npousBegeHre QyHKIUNA. AOCOTIOTHO M KBaJIpaTUYHO UHTETpUpyeMble (PyHKIINH,
cBs3b Mexay Humu. HepaBenctBo Kommu-bynskosckoro. Hopma dyakimnn. CX0QuMOCTh B CpeTHEM
KBaJPaTHYHOM. ATIIIPOKCUMAIIUS CTYIIEHYAaThIMU QYHKIUAMU (O€3 10Ka3aTeNbCTBA).
Tpuronomerpuyeckas cucreMa QpyHKLIUN 1 €€ CBONCTBA: OPTOTOHAIBHOCTD, IIOJIHOTA B PABHOMEPHOM
U Cpe/IHEM KBAIPAaTUYHOM MPUOIMKEHUSX.

100. Heo6xonumoe yciioBrue pasiiokeHHs: GYHKIIMA B PABHOMEPHO CXOISIIHICS
TpuronoMmerpudeckuii psa. [lonsarue psaga @ypee. KommnekcHas 3anuck psaga @ypse. Pag Oypre B
Clly4ae IIPOU3BOJBHOIO MHTEPBAJIA.

101. HopMa TpUroHOMeTpHUYECKOro nojauHoMa. BelpaxkeHue cpeiHero KBaJpaTuyHOro OTKJIOHEHUS
(GYHKLNU OT TPUTOHOMETPHUYECKOTro nojauHoMa. ToxaectBo beccerns. MuHuMalbHOECBOMCTBO
YaCTUYHBIX CyMM psiia Dypre. Pasnoxenue Gpynkuuu B psig ypbe, CXOASIUNACA B CPETHEM
KBaJpaTUYHOM.

102. HepasenctBo beccens. Papenctso IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKON CHCTEMBI
¢ynkuuit. OqHO3HAYHOCTh onpeseaeHus GyHKIuu cBouM psgom Oypee.

103. Teopema Pumana o crpeminennu kodddunnenroB Oypwe k Hymo. MHTErpanpHOE npeacTaBieHne
4aCTUYHBIX CyMM pana Pypse. Anpo Jupuxie u ero cBolcTaa.

104. IMpuznak dunu cxogumoctu psina @ypse. [loToueunas cxoqumocts psiia Pypbe KyCOUHO-
TIIAKUX (PYHKIIHH.

105. Pa3znoxxeHue cuHyca B OECKOHEUHOE ITPOU3BEICHHUE.

106. PaBHOMEpHas cX0UMOCTh psiaa Pypbe HENPEePhIBHBIX KYCOUHO-TIAAKUX (DYHKIHUI.
NuterpupoBanue psgoB Oypsbe.

107. CemeiicTBa pyHKLUH, 3aBUCALINX OT MapamMeTpoB. [loToueuHast 1 paBHOMEpHast CXOJAMMOCTb.
JlocTatoyHO€E yCI0BHE pAaBHOMEPHOM CXOAMMOCTH. MeTpruuecKkuii KpuTepruii paBHOMEPHOU
cxoauMocTu. PaBHOMepHast CXOMMOCTh ceMeiicTBa GyHKIMN Ha S3bIKE MOCIIEA0BATENLHOCTEH.
HenpeppiBHOCTD NpeienbHON (QYHKIUH.

108. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALINE OT NAPaMETPOB, C MOCTOSTHHBIMU NpeIeIaMu
uHTerpupoBanus. [lpenenbHblil nepexo 1o napameTpy 1noj 3HakoM HHTerpaia. HempepbsiBHOCTD
UHTerpaia no napamerpam. JuddepeHurpoBanue 1 HHTErpUpOBaHKE HHTErpala o apaMeTpy B
CJIy4ae MOCTOSIHHBIX MPEEIOB HHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAJIBI, 3aBUCAIINE OT TaPaMETPOB, C MEPEMEHHBIMU IIPEieIaMu
MHTEeTrpupoBaHus. HenpepbIBHOCTH HHTErpaia o napamerpam. JuddepenunpoBanyue nHTerpaia no
napaMeTpy B CiIydae IEPEMEHHBIX NIPEAEIOB MHTETPUPOBAHMSL.

110. HecoOcTBeHHbIE HHTETPAIIbI, 3aBUCSIINE OT apameTpoB. [loToueunast u paBHOMepHast
cxogumocts. Kpurepuit Ko u npusnak Beliepmrpacca paBHOMEPHOM CXOIUMOCTH HHTETpaa.
111. Ipuznaku Ab6ens u J{upuxiie paBHOMEPHON CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT IapaMeTpPOB.

112. HenpepbIiBHOCTH HECOOCTBEHHOTO HHTETpaa 1o napamerpam. uddepennupoBanne u
UHTETPUPOBAaHNE HECOOCTBEHHOTO MHTETpaja Mo MapaMeTpy.

113. M'amma-¢pynkuus u 6era-¢pyHkius. MHOXKeCTBa CXOUMOCTH AHIIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxxenue ramma-(yHKIIMKA B O€CKOHEYHOE POU3BEICHUE.

114. CgoiicTBa ramMmma-(hyHKIMHU: (hOpMYIIa MOHMKEHUS, aHATUTHYECKOE POAO0KEHNE TaMMa-
(GYHKLINU B KOMIUIEKCHYIO IJIOCKOCTb, (hOpMYyJIa JOMOTHEHHUS.

115. CpoticTBa ramma-dyHkiuu: hopmyna ynBoenus Jlexanapa, popmyna ymHoxxenus ['aycca (6e3
JoKa3aTenbeTBa). CBA3b MEKIY IMIEPOBBIMU MHTETPATIAMHU.

116. ®opmyna CtupauHra.



117. Tlonstue uaterpana dypne. UaTErpansHas hopmyna @ypre. KoMiekcHast 3anuch HHTErpaia
Oypee. [Ipsimoe u obpaTHOE npeodpazoBanne Oypbe. DopMyibl 00paIIeHUS.

118. CpoticTBa npeodpazoBanust Oypre: TMHEHHOCTh, OTPAHNYCHHOCTh, HEMPEPHIBHOCTD.
[TpeoOpazoBanue @ypre nponu3BoAHON. CBsI3b MEXKIY INIAIKOCTHIO (DYHKIIMUA U CKOPOCTHIO YOBIBAaHHS
e€ npeodpazoBanusa Pypse. [IponsBonnas npeodbpazoBanus Dypse.

119. IlpeobpazoBanne Pypbe 6eckoHEUHO UG PEpEeHIIIPYEMBIX OBICTPO YOBIBAIOMINX (PYHKITUH.
®opmymna [Lmanmepens. [IpeodbpazoBanue Oypre cBEPTKH PYHKITUH.

120. TTonsiTe aCUMOTOTUYECKON MOCIIEI0BATETLHOCTH U aCUMITOTHYECKOTO PA3JIOKEHUSI.
EnMHCTBEHHOCTh aCUMIITOTUYECKOT0 pa3ioxkeHus. Onepanuu co CTeNeHHBIMU aCUMIITOTUYECKUMHU
psaaamu: apupMETHIESCKHE OTIepaIliy, OWICHHOE HHTErpupoBanue u nuddepeHnupoBanue.

121. ®opmyna cymmupoBanus Jitsiepa-MakiopeHa.

122. Jlemma Barcona.

123. Buytpennsia u BHewHss Mepa JKopaaHa 1 UxX CBOMCTBA.

124. Kputepuii n3mepumoctu MHokecTBa 110 JXKopaany. CBoicTBa U3MEPUMBIX MHOXKECTB.

125. CgoiictBa mepsl JKop/laHa: KOHEUHAs alIMTUBHOCTb, MEPa MPSIMOT0 MPOU3BEICHUSI MHOYKECTB.
Mepa rpaduka HenpepbrIBHOW Ha KOMIAKTe (DYHKITHH.

126. Onpenenenune kpatHoro unterpana Pumana. Hterpansubsie cymmsel JlapOy 1 ux cBoicTBa.
Kpurepuii uHTErpUpyeMOCTH.

127. aTerpupyeMocTs HenpepbIBHBIX QyHKIMHA. CBA3b MEXKy HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTHIO.

128. UnTerpupyemMocTh pa3pbIBHBIX (DYHKIUH.

129. YeTpipe OCHOBHBIX CBOMCTBA MHTErpasia. IHTerpanbHast TeopemMa o0 CpeaHeM.

130. CBeneHue JBOMHOTO MHTErpajia K IOBTOPHOMY.

131. CBeneHne KpaTHOrO UHTETpasia K IOBTOPHOMY.

132. 3aMeHa nepeMeHHbIX B IBOMHOM MHTErpalie.

133. Onpenenenre HecOOCTBEHHOTO KpaTHOTo MHTerpaia. HecoOcTBeHHbIE HHTErpabl OT
HEOTpULIATENbHON (YHKIIUH.

HecoOcTBeHHBIH KpaTHBIM HHTErpal CXOIUTCS TOT1a U TOJIBKO TOT1a, KOrJa OH a0COJIFOTHO CXOAUTCS.
135. JInHa KpuBOH. AJIMTUBHOCTH JUIMHBL. BeruucnutensHas GpopmMyia 1s JUIMHBI HENPEPHIBHO
muddepeHIpyeMoi KpUBOM.

136. KpuBonuHeitHbIe HHTETpajibl IEPBOTO POjia U UX CBOMCTBA. BoruncnurensHas dpopmyna.

137. KpuBonuHeliHble HHTErpajibl BTOPOTO poJia M UX CBOMcTBa. BrruncnutenbHas hopmyna.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTETpalla OT IyTH HHTerpupoBanus. Kpurepuit
nojHoro auddepennuana B OAHOCBA3HOM 001acTu.

140. I1epBas xkBagpatuyHas popma noBepxHocTH. [1011a1b MOBEPXHOCTH.

141. OpuenTtanusa noBepxHOCTU U €€ Kpasd. KycouHO-TiIagKne NOBEpXHOCTH.

142. [ToBepXHOCTHBIE MHTErPajIbl IEPBOIO U BTOPOro pojia. BeunciurensHble (hOPMYIIBL.

143. ®opmyna Croxca.

144. BextopHas TpakToBka popmynbsl CTokca. ['eoMmerprueckoe ornpeneiaeHe poTopa BEKTOPHOTO
OIS

145. ®opmyna [N'aycca-Octporpaackoro, €€ BEKTOpHas TpaKTOBKa. ['eomeTprueckoe onpeneneHme
JUBEPreHIIUN BEKTOPHOTO TOJISL.

146. [lonunuHeiHble aHTHCUMMETpUUYHBIE (hopMbl. BHemHee npousBenenne GopM U €ero CBONCTBA.
147. Quddepenuunansusie popmsl. Onepanuu BHEIIHEro AU QepeHInpoBanus 1 nepeHoca Gopm, ux
CBOMCTBA.

148. ITonsTie MHOrOOOpa3us. OpueHTanus MHOrooOpasus u ero kpasi. IHTerpupoBanue
nuddepeHnuanbHbpIX GopM Ha MHOTO0Opa3uu. Odmas Gopmyna Ctokca (6€3 J0Ka3aTeIbCTBA).



Konmpwzb 0C60€HUA KOmnem em(uﬁ

Ne Bun xouTpons KonTponupyemsbie pasznemnbt KomnereHimu, KOMIIOHEHTHI
n\i KOTOPBIX KOHTPOJIUPYIOTCS

1 AynuTtopHas Pazpnen 1-Pa3znen 3 B 1-m cemectpe VK-3, OIIK-1
KoHTp.pabota(nipoB| Paszgen 1- Pazmen 3 Bo 2-m cemectpe
€pKa U OIICHKA) Paznen 1- Paznen 3 B 3-M cemecTpe
Paznenl —Paznen 3 B 4-m cemectpe

2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemecTpe VK-3, OIIK-1
IToaroroBka x Paznen 1- Paznen 3 Bo 2-M cemectpe
tectupoBanuto(oue| Paszmen 1- Paznen 3 B 3-m cemectpe
HKa pe3yabpTaToB) | Pasmenl — Pa3nen3 B 4-m cemectpe

3 CamocrostensHoe|  Pazgen 1-Pasnen 3 B Im cemectpe VK-3, OIIK-1
peuieHue Paznen 1- Paznen 3 Bo 2-M cemectpe
PAKTUYECKHUX Pa3nen 1- Paznen 3 B 3-m cemectpe
3aJlaHui Pa3znenl — Pa3nen3 B 4-m cemectpe

(ayautopHasi)
4 3ader B Paznen 1-Pa3znen 3 B 1-m cemecTpe VK-3, OIIK-1
I cemectpe

5 DK3aMeH BO 2 VK-3, OIIK-1
ceMecTpe Pasnen 1- Pazgen 3 Bo 2-M cemectpe

6 |3aueT Cc OIlEHKOW B VYK-3, OIIK-1
3 cemectpe Pa3nen 1- Paznen 3 B 3-m cemectpe

7 |3auer c ouenkoir B| Pasnmen 1- Paznen 3 B 3-M cemecTpe YK-3, OIIK-1

3 cemectpe
7. YueOHO-MeTOAUYECKOE M MAaTEePHAJbHO-TEXHHMYECKOEe olecrneyeHne TUCHHIIMHBI

(MoayJifl) 3JiIeMeHTapHasi MATeMATHKA
[lepeueHbr OCHOBHON W JOMOJHUTEIBHONW YUe€OHOW IUTEpaTyphl, HEOOXOAUMOHN i OCBOCHHUS

JAUCIMITIIMHBI (MOI[yJBI) AUCKPCTHAA MaTECMaTUKa.

K ocHoBHOI1 (00s3arenbHOI) TUTEpaType OTHOCATCS Y4eOHUKH, y4yeOHbIe MOCOOMs, Yy4eOHO-
MeToAMYecKasl JUTepaTypa ¥ MOHOTpaguM, H3y4eHHE KOTOPBIX SBISETCS O0O0s3aTeNbHBIM s
OBJIA/ICHUS 3HAHUSIMUA B TIOJTHOM O0OBEME MO AUCUUILUIMHE B COOTBETCTBUHU C JAaHHOW mporpammoii. K
OCHOBHOM, NpPEXJe BCEro, OTHOCUTCS JUTeparypa, umeromas rpud MuHuctepcTBa 00pa3oBaHUS U



Hayku Poccuiickoit ®enepanuu wian  Y4eOHO-METOAMYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJB30BaHUIO B YUeOHOM mporiecce. B crrcke OCHOBHOW JHUTEpaTyphl YKa3bIBAeTCS HE
OoJiee IMATH WCTOYHMKOB, MMCKOIIMXCS B JIOCTATOYHOM KojnuecTBe B (oHme OuOmmoreku. Ecnm
JIOCTYITHA JJICKTPOHHAS BEPCHS YYEOHHKOB, y4e€OHBIX IMOCOOMH W T.O., CIEAyeT yKas3aTh JIs HUX
PEXHUM JIOCTYyIA.

K nonomHuTensHOM OTHOCHTCA JUTEpaTypa, peKOoMeHayemas OakajlaBpaMm, MaructpaMm Juis
CaMOCTOSITENIbHOTO HW3YYEHHs MPU BBIIOJHEHUH KypCOBOro mpoekTa (paboTbl), yueOHOM Hay4dHO-
UCCJIEIOBATENLCKOM paboThl, MpU HamucaHUM pedeparoB, Mg MOATOTOBKM K CEMHUHApaM,
MPAKTUYECKUM 3aHSATHUSM, J1a0OpAaTOPHBIM paboTaM U JIPYIHMM Yy4YeOHBIM 3aHSTHUSM, a TaKKe s
yIiyOJIeHUs U PACIIUPEHUs] 3HAHUM 10 TAaHHOW JUCITUTUIMHE.

Bce WMCTOYHMKM B OCHOBHOW MW JIONOJNHHUTEIBHOM JMTEpaType HalTCi C  TOJHBIMH
OubMorpagMUECKUMH ONMMUCAHUSIMH B COOTBETCTBHUHM C POCCHMCKMM WIIM 3alaJIHbIM CTaHIapTaMu
odopmIteHHUS.

Jist MarucTpaTypsl 00s13aTeNIbHO HATMYKE JTUTEPATyPhl HA AHTITUICKOM S3BIKE.

7.1. YueOHas iuTeparypa:

1. Kynpsisues JI.JI. «MaTeMaTuueckuii aHaIn3»

2. 3opuu B.A. «MaTemaTuyecKuil aHAIIN3

3. Bunorpanosa U.A. «3anaun u ynpaxHeHUs 110 MATEMaTUYECKOMY aHAIIU3Y»

4. NemunoBuy B.I1. «COopHUK 3a/1a4 U yIpa)KHEHHH 110 MATEMaTHIECKOMY aHATTU3Y»
5. @uxtenronsl .M. «OCHOBBI MATEMATUYECKOTO aHAIU3a»

7.2. UHTEpHET-pecypChl
1. ®enepanpHblii mopran http//edu.ru

2. DnekrtponHbie Katajgoru Hayunoit 6udnmmorexu 'Y http//elib.dgu.ru

7.3. IIporpammHoe obecnieueHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue

B opranuzanuu y4yeOGHOro mpoiecca HEOOXOJUMBIMHU SIBISIIOTCS CPEACTBa, OOecledrBarouiue,
ayJMOBU3yallbHOE BOCIPHATHE y4eOHOro Mmarepuana ( CHEHHATU3MPOBAHHOE JEMOHCTPALMOHHOE
obopynoBaHue):

1.Hocka u Men (mu 6oiee COBpeMEHHbIE aHATIOTHH)

2. KOMITBIOTEPHBIC I MYJIbTHUMEIUHHBIE TEXHOJIOTHH

3.MUKpPOGOH U COOTBETCTBYIOIIME YCTAHOBKHM (i1 pabOThl B OONBIIMX ayAUTOPHIX C
MHOTOYHCIIEHHBIMH TPYIIIIaMH CTYICHTOB)



PabGouass mporpamma aUCHUIUIMHBI «MaTeMaTHYeCKUi aHajdu3» COCTaBJIeHA B
cootBeTcTBHH ¢ TpeOoBanussMu OI'OC no Hanpasiaenuto noarotoBku 03.03.02 dusmka,

YTBEPKJICHHOTO MTPUKa30M MHUHHCTEPCTBA HAYKH M BBICIIETO 00pa3oBaHus Poccuiickoit
®deneparuu oT «07» aBrycra 2020 r. Ne 891

[Iporpammy cocraBui:
JlonieHT Kadeapsl «MaTeMaTUIECKUN aHATIH3) AnbGoraurieBa M.M.

[Tporpamma onobpeHa Ha 3acenanuu kadeapsl «MaTemMaTuyecKuil aHaIn3»

ITpotokon Ne 6 ot 27 deBpanss 2025t

[Tporpamma ogo0peHa Y4eOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMaTHIECKOTO (pakymbreTa
[Tporokon Ne_7 ot «13 » _wmapra 2025 roma




Caenenns 00 yrBep:KIeHUHM MPOrPaMMBbI Ha 04epeHON Y4eOHBIH rojl M perucTpanuyu M3MeHeHui

YueOHbBIH Pemrenne xadenpor BHeceHHble HM3MEHEHUS IToanuce 3aB.
rox (Ne mpoTokora, Kadenpoit
JaTa)




