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1.1leqin ocBOeHUS TUCHUTLIUHBI

[lenpt0o OCBOEHHUSI AMCHMUIUIMHBL (MOAYJsl) «MaTeMaTHUeCKUi aHalu3» SBISIETCS O3HAKOMIIEHHE C
byHIaMeHTaIbHBIMH METOJIaMU HCCIIE0BAHUS TIEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHAIU3a, OCHOBY
KOTOPOTO COCTaBIsieT Teopus AUPPEPEeHIMATBHOTO W HHTETPATbHOrO wucuucieHus. OObeKkTaMu
W3YYEHHUS B JAHHON AUCLUMIUIUHE SBISIOTCS, Mpexae Bcero, GyHKIuU. C UX MOMOIIbIO MOTYT OBITh
c(OpMyIIMPOBAHBl KaK 3aKOHBI TMPUPOABI, TaK W Pa3HOOOpa3HBIC MPOLECCHI, MPOUCXOASIINE B
SKOHOMHMKE, Tpupoje, TexHuke. Orcroa 0ObeKTHBHas Ba)XKHOCTh MAaT€MaTHYECKOro aHaliu3a 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 MATEMAaTHYECKOTO KPyrozopa CTYICHTOB.
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.I1epeyeHb npogecCHOHAIBHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (pyHKIMIT U TPYyAOBBIX PyHKIMIA,
COOTBETCTBYIOIIHX NPO(PeCcCHOHAIBHOM NeATEbHOCTH BbIYCKHUKOB

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

OK3 2320 [IpemomaBaTenu B CpeIHEH IKOJIC
2340 [IpemomaBaTeny B cUCTEME CIIETHATEHOTO
obOpazoBaHus
01.001 [Ipodeccuonanvubiii cranmapt «llemaror (memaroruveckasl AesITENLHOCTh B

chepe JOUIKOIBHOTO, HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETrOo
o0uiero oOpa3oBaHus) (BOCIIHUTATENb, YUYUTENb)», YTBEPKIECHHBIM NpPUKa30M
MunuctepcTBa Tpyda U coumanbHoM 3ammThl Poccuiickoit denepanun ot 18
okTsiOps 2013 1. Ne 544n(3apeructpupoBaH MUHHCTEPCTBOM FOCTULIUU
Poccuiickoit ®@enepanuu 6 nexabps 2013 r., peructpaunonssiii Ne30550), c
U3MEHEHHUEM, BHECEHHBIM IIpUKa30M MUHHUCTEpCTBA TpyAda M COLUAIbHOU
3amuTel PO ot 5 aBrycra 2016r.Ne422H (3apeructpupoBad MHUHHCTEPCTBOM
toctuiu PO 23 asrycra2016r., perucrpaunonssiid Ne 43326 )

DopMUpPYEMBICTUCITUTUINHON 3HAHUS U YMEHUS TOTOBAT BBITYCKHUKA JAHHOW 0Opa3oBaTeIbHOM
MIPOTPaMMBbI K BBITIOJTHEHUIOCIIETYIOMNUX 0000IIEHHBIX TPYAOBBIX ()YHKITHA:
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 Css3sb, Hayuno- Hccnegosanme, Nudopmarnmonusie
MH(OPMALIMOHHBIE U | HCCIIEI0BATENbCKUI paspabotka, HIPOLECCHI, TEXHOJIOINH,
BHEJ[PEHUE U CUCTEMBI U CETH, UX
COIPOBOXKICHHE WHCTPYMEHTAIILHOE
nH(pOpPMAITMOHHBIX (mporpammHoe,
TEXHOJIOTHI M CUCTEM | TEXHHYECKOE,
OpraHU3aI[IOHHOE)
obecneueHue, CrIocoonl 6
U METOJIbI
MPOSKTUPOBAHHSI,
OTJIA/IKH, IPOU3BOJICTBA U
IKCIUTYaTaIHH
UH(GOPMaIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IMYHBIX 00JaCTIX U
chepax mudppoBoi
9KOHOMHKHU

KOMMYHHKAIIUOHHBI
€ TCXHOJIOIT'NH

3.Mecto qucuumiaunsel B ctpykrype OIIOII 6akanaBpuara

JucuuruiHa sBISICTCST OJHOW M3 OCHOBHBIX JUCIHIUTMH 0a30Boi (oOmienpodeccnoHaabHON) YacTh
npoeccCHOoHaNBHOr0 IMKJIa Y4eOHOro IUIaHa MOATOTOBKM OakamaBpa mo HampasieHuto 03.03.02.
«Dusukay. JucuumimHa «MaTemMaTHUeCKUld aHaau3» SBISETCS JIOTHYECKUM  MPOJOHKEHHUEM
HIKOJILHOTO Kypca «AnreOpbl U Havana aHanuzay. [ ee uzydeHus HEOOXOIUMblI 0a30BbIe 3HAHUS:
anreOphl, 3NeMeHTapHbIX (yHKIUH, ymenue auddepeHurponars. J(aHHas AUCHUIUIMHA SBISETCS
NPEIIECTBYIONIEH JUId W3YYeHUs CIeAyoMX aucuuruind: «Teopus BeposTHOCTEH», «JIuHelHas
anreOpa W aHaNUTHYeCKass reoMeTpus», «Jluddepennmansasie ypaBHeHUs», «VHTErpaabHBIE
YpaBHEHHS U BapUAIlHOHHOE HCUYHCIICHHE.

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



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

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 0CBOEHHS TUCHUILIUHBI (MOayJis1) MaTeMaTH4YeCKHid aHATU3

[Tpouecc u3ydeHMs JUCUUIUIMHBI HampasieH Ha (OPMUPOBAHHUE 3JIEMEHTOB CIEIYIOLIMX

koMmrereHuit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HamnpaBlIeHUIO:

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 akaz. yacax), B TOM YHCIIE:

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 TpyI0eMKOCTb JUCITUTLINHBI

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.
JUCUMIUTAHBL (MOYIIst) AynuropHas pabora CamocrosTenpHas arrecT
pabota
© e ©
2 o
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8 |8 | B |E ||| X|E|X |d8H9EHHH
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
Pa3znen 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. Momnocth MHOXKeCTB. Cué€THble M 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. IloamocienoBaTeNbHOCTH M YaCTUYHBIE TIPe/Iebl. BepXHUI 1 HIKHUHA TTPeIesTbl moce-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen unucioBoil pyHKIMH

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

2. Pa3noxeHne OCHOBHBIX 3JIEMEHTAPHBIX (YHKILUH /10 IEPBOT0 MOPSIKa 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 HEPEPHIBHBIX (PYHKIIMA.

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 auddepeHInanoB.

4. Beicume npousBoanble. Beicue quddepennuanst. opmyna JleibHuma.

Tema 3.2. OcHoBHBIE TeOopeMbl 0 AU GepeHInpyeMbIX HYHKITHIX




1. Teopemsr Depma, Pomns, Jlarpamka, Komu. Teopema JlapOy o mpomMeKyTOYHBIX 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. HaxoxaeHue ria00anbHbIX SKCTPEMYMOB (DYHKIIMH, HENPEpbIBHON Ha oTpe3ke. Haxoxnenue
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 Gpyakmm mo 6aze. CBOHCTBA (HYHKIIHIA HMEIOIINX
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. OcuoBHuble onpenencHus. CBOMCTBA HEONPECIICHHOTO HHTErpaja. Tadiuia nepBoodpa3HbIX
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUH.

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

4. nTerpupoBaHre palliOHAIbHBIX (QYHKIUH.

5. laTerpupoBanue ApoOHO-INHEHHBIX UPPALMOHATBHOCTEH.

6. udbdepeHunanbHbIii OMHOM.

7. IaTETpUpOBaHUE KBapPAaTUIHBIX UppalMoHaIbHOCTEN. [ToncTanoBKM Diinepa.

8. InTterpupoBaHue TPUTOHOMETPUUECKHUX BbIpAXKEHUI. 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 pU3NYeCcKue MPUIOKEHHS ONIPEIETIEHHOr0 HHTerpaia. Beruncienue miomnianei
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.
HuddepennrpoBanne nHTETpaia 1Mo NEPEeMEeHHOMY TIpeIey.

Tema 2.2. HecoOGcTBEHHBIE HHTETPAIIBI

1. Beruncnenue HecoOCTBEHHBIX HHTETpasioB 1o (opmyne Hetotona-Jleli6Huma.

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

3. MccaenoBaHue Ha CXOAMMOCTb HHTETPAIOB OT 3HAKOIOCTOSHHBIX (DYHKIIMIA C HECKOJIBKUMU
0COOBIMU TOYKAMHU.

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



5. AGcoroTHast CXOJIMMOCTh HecOOCTBEeHHBIX MHTETpasioB. Kpurepuii Komu cxonumoctu
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 MEX1Y 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. KoMnakTHOCTb 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 OTOOpaXEHUSI METPUYECKUX 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 tuddepenransl QyHKIUNA MHOTHX IEPEMEHHBIX.

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

2. 'eomeTpuuecKkuii cMbICT YaCTHBIX MPOU3BOAHBIX. KacaTenbHast 10CKOCTh, HIOBEPXHOCTh YPOBHS,
IPaJUCHT.

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 (DYHKIIMH MHOTUX [T€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 (epeHIIanoB cUCTeMa HEABHBIX (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.
AOCONIOTHASI CXOJIUMOCTD PSIIOB.

3. UccrnenoBanue cX0AMMOCTH 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 GyHKIIMOHATBHOTO psiia HA paBHOMEPHYIO cXoauMocTh. [Ipu3naku Beliepmrpacca,
Abens u [lupuxie paBHOMEPHOM CXOAMMOCTH (yHKIMOHATIBHOTO psifa. Kpurepuii Komu
PaBHOMEPHON CXOAMMOCTH (PYHKIIMOHAIBHOTO psjia.

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.
JlelcTBUA CO CTENIEHHBIMU PSJIaMH.

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 pynkmauii B psigx Pypbe Ha mpomMexyTke -7, Tt]. Pa3noxenue mo cuHycaMm u 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. UHTerpansl, 3aBucsIue OT apamMmeTpoB

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. Famma-¢yraxmus. bera-gyHkius. Beraucinenne onpeaeneHHbIX HHTETPAIOB C MOMOIIBIO raMMa- |
Oera-QhyHKIUH.

Tema 3.3. IIpeoOpazoBanue Oypne

1. CpotictBa peobpazoBanus Oypne. DopMyia oOpalieHus.

2. Haxoxnenne npeodbpazoBanuit dypre.

Tema 3.4. ACUMITOTHYECKUE PA3IIOKEHUS

1. HaxoxneHrne acCUMITOTHYECKUX pa3iokeHui GpyHKuui. JlefcTBUs 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 MHokecTBa 1o JKopaany. CBoiicTBa U3MEpUMbIX MHOXKECTB. Mepa
IIPSIMOTO ITPOU3BENIEHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatuslii unterpan Pumana

1. CBeneHue NBOMHOTO MHTErpaja K NOBTOpHOMY. [lepeMeHa nopsiika MHTErpUpOBaHUs B IBOMHOM
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 pU3NUECKU MPUIIOKEHUS TBOMHBIX M TPOHHBIX 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. Haxoxnaenue juinH KpuBbIX. HaTypaneHas napaMmerpusanus.

Tewma 2.2. KpuBoiIMHENHBIE HHTETPAIBI

1. Beruncnenne KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POJA.

2. Beruucnenre KpuBOJIMHEMHBIX UHTETPAJIOB BTOPOTO poja.

3. ®u3nyecKue NpUIIOKEHUSI KPUBOJIMHENHBIX HHTETPAJIOB.



Tema 2.3. [ToTeHIMAIbHBIE BEKTOPHBIE MOJIS
1. IlpoBepka ycinoBuii monHoro auddepeHimana B 0JHOCBI3HONW 00JIaCTH.
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 MHTETPAJIOB ¢ IOMOIIBI0 opmyitbl ['pruna. Beraucinenue miomaaei npu
MOMOIIN KPUBOJIMHEHHBIX HHTErpanoB. Paznuunbie popmbl 3anucu popmysl ['puna.
Paszoen 6
Tema 3.1. [ToBepxHoCcTH
1. [TapameTpu3anusi HOBEPXHOCTEN.
2. Haxoxnenne KacaTenbHOM INTOCKOCTH M HOpMajIu. Beraucienne nepBoit kBagapaTuaHou Gpopmy
MOBEPXHOCTH.
3. Berurcienue mionaaei moBepXHOCTEH.
Tema 3.2. IloBepXHOCTHBIE HHTETPAJIBI
1. BeruncneHue moBepXHOCTHBIX HHTErPAIOB MEPBOrO PoOJa.
2. BoruncneHue noBepXHOCTHBIX HMHTErPajioB BTOPOTo poja.
3. 'eometpuyeckue u punveckue MPUIOKEHUS MOBEPXHOCTHBIX HHTETPAJIOB.
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 IIpH ITOMOIIY TOBEPXHOCTHBIX UHTErpaioB. Pasnuynbie popMebl 3amucu
¢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. O6mras popmyna Crokca. Jlemma [Tyankape. @usndeckue npunoxerus quddepeHmaTbHbIX
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-MeTOAUUYECKOEe oOOecrneyeHHe CaMOCTOSITEIbHONH PpadoThl CTyaeHTOB. OueHOYHbIe
CpeACTBa [JISl TeKYylero KOHTPOJIsl YCIeBaeMOCTH, NMPOMEKYTOYHOH aTTrecTallid 10 MTOraM
OCBOCHMSA THCIUIIHHBI.

6.1. Ilian camocTosiTeIbHON PadOTBHI

Ne i/m HanmeHnoBaHMe TeMbI Bua camocrosiTe/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
UMHTErpasibl 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 | XapakrepucTuka TpeOOBaHUM 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 MaTepHaIOM C(HOPMHPOBAHBI WM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPETyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€TIbHBIE U3 BBHIIOJHEHHBIX 331aHUN COJIEpKaT
OLIMOKHU.

«He 3auteno» | Teopernueckoe copep>kaHUe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIC HABBIKU
paboThl HE CPOPMUPOBAHBI UM CHOPMHUPOBAHBI OT/AEIbHBIE 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:KyTOYHOH aTTecTaluu 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 MaTepHuaioM chOpMUPOBaAHBI, BCE MPEITyCMOTPEHHBIE
paboueil yueOHOM nporpaMMoii yueOHbIe 3aJaHHs BBIITOJHEHBI O€3yIPEUHO,
KayecTBO MX BBIMOJHEHHUS OLEHEHO YHWCIOM OamjioB, OJNM3KHM K
MaKCUMYMY.




«Xopouio» Teopernueckoe conepkaHue Kypca OCBOGHO B II€JIOM 0e3 MpoOenos,
HEOOXOJMMBIE TIPAKTUYECKNE HABBIKA pabOTHI C OCBOCHHBIM MaTepHajoM B
OCHOBHOM  C(hOpMHUPOBAHHI, IpeycMOTpeHHbIE  pabouell  yueOHOM
porpaMMoil yueOHbIE 3a/JaHHsl BBITIOIHEHBI C OTACIBHBIMH HETOUHOCTSIMU,
Ka4eCTBO BBIIOJIHEHHs OOJNBIIMHCTBA 33aHU OLIEHEHO YHCIOM OalioB,
OJMU3KUM K MaKCUMYMY.

«Y 1OBIIETBOPUT Teoperndeckoe conepkaHue Kypca OCBOEHO OONBIIEH 4YacThio, HO
eIIbHOY» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HE0oOXOIMMbIe
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUil BBIIIOJIHEHBI, OTIEIbHBIE U3 BBHIIOJIHEHHBIX
3aJlaHui COJIEPIKAT OIITHOKH.

«HeynosnerBop Teopernueckoe  coxmepxkaHume  Kypca  OCBOGHO  YacTHYHO,
UTEIBHO» HEOOXO/JMMBIE HABBIKM pabOTBl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OT/AEJNbHBIE U3 HHUX, OOJBLIMHCTBO INPEIyCMOTPEHHBIX paboueil ydeOHOi
OporpaMMoil  y4eOHBIX 3aJaHMi HE BBIIOJHEHO JMOO 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.

AynuropHas camoCTOsTeNbHas paboTa o y4eOHON JUCHMIUIMHE OCYIIECTBIISETCS Ha Y4eOHbIX
3aHSTHSIX TI0J HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAAaBaTeNs U 110 €ro 3aJaHHIo.

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

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

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

1.caMOKOHTPOJIb ¥ 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]
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IMPENOIABATEINSI U MO €T0 3a/1aHHUI0.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENIHONU PaOOTHI SBISIOTCSA:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCyIIEeCTBISETCS Ha J1a0OpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM C rpadukoM yuebHoro mporecca. s obecneueHus
CaMOCTOSITENIbHOM  paloThl MpenojaBaTeNs MU  pa3pabaThIBAlOTCS METOAWYECKHE YKa3aHUsd 110
BBITIOJTHEHHIO JIAOOPATOPHOU /TIPaKTUYECKON PadOTHI.

Pabora ¢ nurtepaTypoil, APYrUMH MUCTOYHUKAMH HH()OPMAIUH, B T.4. SJEKTPOHHBIMH, MOKET
pean30BbIBATHCSI HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHHUKHM HH(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 TPOpPabOTKy TOKYMEHTa U (hOPMY OTYETHOCTH.



Camo ¥ B3aMMONpPOBEPKA BHIITOJIHEHHBIX 33JJaHU Yallle BCETO MCIOJIb3YETCS HA CEMHUHApPCKOM,
MPAKTUYECKOM U IPYTHX BHUaxX 3aHATUH. [IpoOiieMHas /cuTyanioHHas 3a/1a4a I0JDKHA UMETh YETKYIO
(bOopMyIUPOBKY, K HEH JTOJKHBI OBITH MTOCTABIIEHBI BOIPOCHI, OTBETH HA KOTOPbIE HEOOXOIUMO HAUTH
u o0ocHOBaTh. KpuTepuu OICHKM MPaBWIBHOCTH PEIICHUS MPOOIEMHON/CUTYallMOHHON 3aJa4u
JOJIKHBI OBITH M3BECTHBI BCEM 00 yUaroIUMCSl.

Opranu3anns 4 pyKoBOJACTBO BHeAYAUTOPHOH padoThl

BueaynuropHas camocTosiTenbHasi paboTa BBIIOIHSAETCS 0 3a/IlaHUI0 MpernoiaBaresi, Ho 6e3 ero
HEIMOCPEICTBEHHOTO Y4acTHSI.

[Ipy mnpenbsBIeHUHM BHIOB 3aJaHUN Ha BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYeTCSI HKCIOJIb30BaTh AU(PPEPESHIMPOBAHHBIN MOAXOM K YPOBHIO TMOATOTOBICHHOCTH
oOyuaromierocsi. [lepen BhIMONHEHHEM BHEAYAUTOPHOM CaMOCTOSTENbHONW pabOThHI MpernojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPEIEICHUEM LIETU 3aJaHus, €ro COJEP’KaHUs, CPOKOB BBIMOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboThl, OCHOBHBIX TpeOOBaHUI K pe3yiabTaTam padOThl, KpUTEPHUEB
OIICHKH, (OpM KOHTPOJISI W TIEPEeyHs IUTepaTyphl. B mporecce KOHCYIbTAMHM TPETnoaBaTellb
MPEIyNpexIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEUAIOIIMUXCS MPHU BBIMOJIHEHUN 33JaHUSl.

Hnst merogumyeckoro oOecredeHuss M PYKOBOJCTBA CaMOCTOSITENbHOM  paboToil B
00pa30BaTebHOM YUPEKACHUH pa3pabaThIBAlOTCS yuyeOHbIE TOCOOMS, METOIUYECKUE PEKOMEH AN
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.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISTHCS UHAUBUIYAIbHO WJIM TPyNIaMH CTYACHTOB
B 3aBUCHUMOCTH OT LN, 00beMa, KOHKPETHOM TEMaTHKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJI0)HOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3ananuii 1 BHEAYAUTOPHON CaMOCTOSITEIIEHON paOOThI MOTYT OBITh:

- JUIs OBJAJICHUsl 3HAHUSAMU: YTCHHMsI TEKCTa; COCTaBICHHUS IUIaHA TEKCTa; rpaduueckoe
M300paKEHUE CTPYKTYpPhl TEKCTA; KOHCIIEKTUPOBAHHME TEKCTAa; BBIMUCKM W3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HcclefoBaTelbcKas paboTa; HCHOIb30BAaHUE ayAno U
BHJICO3AINCEN, KOMIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u ap.;

- 1715 3aKpeTJIeHHs M CUCTeMaTU3alliy 3HaHMi: paboTa ¢ KOHCIEKTOM JIKIIMH; TIOBTOpHas paboTa
HaJ Y4eOHBIM MaTepuajoM; COCTaBJIEHWE ITUIaHa, TE3WCOB OTBETA; COCTaBJeHHE TalOmuIl, peOdycos,
KPOCCBOPJIOB, TJoOcCcapusi [UIsl CHUCTEMaTH3aluu Y4eOHOro Marepuana; U3Yy4YeHHE CIIOBapei,
CIIPaBOYHHMKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI; aHATUTHYECKas 0OpabOTKa TEKCTa; MOATOTOBKA
COOO0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMHU; TTOTOTOBKa

pedepaToB, N0KIIA0B; COCTaBICHUE OMorpaduii, 3aJaHU B TECTOBOM opMe U Jp.

- 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 UIPaM; MPOEKTUPOBAHUE U MOJICIIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB TMPO(eCCHOHATBHON NeATeTbHOCTH, MOATOTOBKA MPE3EHTAllM, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUIOB U KOMIIOHEHTOB MPO(PECCHOHAITBHON IEATETLHOCTH H JIP.

Jns  obecrieueHUsT BHEAyIUTOPHOM  CaMOCTOSTENBHOM  pabOThI MO  JUCIUILIAHE
mpernojaBareyieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui JJIi CaMOCTOSITEIHHOW pPabOThI, KOTOPBIM
HeoOxoauM 75t 93 PEKTUBHOTO YIIPABICHUS JAHHBIM BUAOM yUeOHON ASSITETFHOCTA 00YJaOIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABJICHUE CAMOCTOATEILHON pab0TOM, peryupyer ee 00beM
Ha OJHO y4eOHOE 3aHSATHE U OCYIIECTBISET KOHTPOIb BBHIMOJIHEHHUS BCEMHU CTYACHTaMU TPymIbl. J[is
ymo0CTBa TMpenojaBaTeib MOXET BECTH BEIOMOCTh Yy4eTa BBITIOJHEHUS MHHHUMYMa 3aJaHuM,
HEOOXOIUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTAlUU MO TUCITUILINHE.

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

CTyneHT caMOCTOSITENIbHO OMpPENeNseT PEKUM CBOCH BHEAYAUTOPHOU pabOTHI M Mepy TPYyIa,
3aTpayMBa€MOIro0 Ha OBJAJACHUE 3HAHUSAMU M YMEHMSAMHU IO KaXJOW JHCLUUIUIMHE, BBIIOJIHSAET
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BHEAYIUTOPHYIO PabOTy MO WHAWBHIYAIEHOMY IJIaHY, B 3aBUCUMOCTH OT COOCTBEHHOH MMOATOTOBKH,
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 MPEMoAaBaTEeN0 32 KOHCYJIbTALMEH C IeNbI0 YTOYHEHUS 3a7aHus, (pOpMbI KOHTPOIS
BBIITOJIHEHHOTO 33/IaHUSI.

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

OnpeneneHne MHOXECTBA, MOAMHOXECTBA. MHOMXECTBO, OrpaHUYEHHOE CBEpXy (CHHU3Y), MPOCTO
OTrpaHUYEHHOE.

OrnpezerieHne TOYHOM BepxHeH (HMKHEH ) rpaHl MHOXKECTBA.

OnpeneneHue NpocTo, CI0KHON, 00paTHON PYHKINH.

Omnpenenenue 4eTHON, HEYETHON U EPUOANYECKON (PYHKIIUU.

OmnpeneneHne BO3pacTaromied, yObIBaroOIIel, CTPOro0 MOHOTOHHOUM (PYHKIIMH B TOYKE, Ha OTPE3KE [a, b]

Crioco0b1 3a1aHus PyHKITUH.

Omnpenenenue nocnea0BaTeIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), IPOCTO OrPaHUYEHHOM.
Omnpenenenne 6eckoHeuHO OobIIoN (0. 6.) TOCTIET0BATENBHOCTH (OECKOHEUHBIH Mpeae).
Omnpenenenne OECKOHEYHO Majoi (0. M.) IMOCIIeI0BaTeILHOCTH (HYJICBOM TIpe e )

JlokazaThk TeOpeMy 0 cyMMe JIBYX 0.M. ITOCIIeIOBAaTEIbHOCTEH.

Jlokazare TeOpeMy O pa3HOCTH JIBYX 0.M. ITOCIIETOBATEILHOCTEH.

Jloka3zaTth TeopemMy 00 OrpaHUYEHHOCTH ABYX 0.M. IOCIEI0BATENILHOCTEH.

JlokazaThk TEOpeMy O MPOU3BEACHUN 0.M. HA OTPAaHUYEHHYIO NTOCIIEA0BATEIbHOCTb.

Jlokazate TeopeMy o nepexojie 0.M. B 6.0 mociie0BaTeNbHOCTh U HA00OPOT.

Ornpenenenne CXOIsIIeHCs MOCIeA0BaTeIbHOCTH (KOHEUHBIN Mpeen).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOIIEICs MOCIe10BaTeIbHOCTH.

JlokazaTh TEOpEMY O €JMHCTBEHHOCTH Mpezesia CXOASIIEHCs TI0CIe10BaTeIbHOCTH.
Jloka3zate TeopeMy 00 OrpaHUYEHHOCTH CXOJAIIEHCS TOCIe10BaTeIbHOCTH.

Jlokazate TeopeMy 00 apu(METHIECKUX ACUCTBUSIX CO CXOASIIMMHUCS TIOCIE0BATEIIEHOCTIMHU.
JlocTaTouHble yCI0BUS OTCYTCTBHS MpejieNa MOCIe10BaTeIbHOCTH.

Omnpenenenue pacxoasieics nociae10BaTeIbHOCTH.

n n(-1)" .
JlokasaTe OTCYTCTBHE IIpeJena MOCIEN0BATEILHOCTH (_l) ’{ = }’ sin En 1 COS En

Ornpenenenne Bo3pacTaroIiei, yObIBaroIIei, CTpOro MOHOTOHHOM TTOCJIETIOBATEIHHOCTH.
Omnpenenenne HeBO3pacTawIIel, HeyObIBarOIIel, MOHOTOHHOM MOCIEI0OBATEILHOCTH.
Jlokazath TeOpeMy O CXOJAMMOCTH MOHOTOHHOM OTPaHUYEHHOMN MOCJIEI0BATEILHOCTH.
n
1

TeopeMa 0 CXOOUMOCTH IOCJICA0OBATCIIbHOCTH 1+—

Jlokazate TeopeMy o Ipejiene IpOMeXyTOUHON MOCIeJ0BATEIbHOCTH.
Omnpenenenre KOHEYHOTO U OECKOHEYHOT0 IpeieioB (PYHKIIMU B TOUKE.
JlocTaTtouHble yCI0BUS OTCYTCTBHS Mpejiena (QyHKIHH.

Haiitu ipenien dpymxmmm f (x) = sin x, f(X) =CosX, mpu X —> 0
Ompenenenne 6.M. 1 6.6. GQyHKITUN B TOYKE.

Omnpenenenue 6.M. PyHKIIUI OHOTO MOPSAIKA.

Ornpezenienre SKBUBAJICHTHBIX 0.M. ()YHKIIHA.

Omnpenenenne 6.M. GyHKIIMK 60JI€€ BRICOKOTO MOPSIKA MAJIOCTH.
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CaoiicTBa 3HauKa o ( )

Omnpenenenne 6.0. GyHKINI OAHOTO MOPSIKA POCTA.

Onpenenenne 0.6. pyHKIIMK O0JIee BEICOKOTO TOPsJIKA POCTAa.

Jloka3aTh IEpBYIO TEOPEMY O CYIIECTBOBAHUU Tpe/ena (PyHKIIMU B TOUYKE.
Teopema 00 apudmeTHUECKUX ACUCTBUAX C MpeaenamMu G yHKIIAN.
Omnpenenenne 0THOCTOPOHHUX (IIPABOTO U JICBOTO) MPEEIIOB (DYHKIIUU B TOUKE.
Bropas Teopema o cyiiecTBoBaHUH npezena GyHKIMH B TOUKE.

Jloka3zaTthk Teopemy 00 apupMeTUIECKUX NEHCTBUSX C HEMPEPHIBHBIMU ()YHKIIHSIMH.
Jloka3ath nepBbIi 3aMedaTeIbHbIN Tpee.

Jloka3aTs BTOpOM 3aMedaTeIbHbIN Ipeaes.

Tabynuia S5KBUBAJICHTHBIX (PYHKITUH.

[TepBoe u BTOpOE OMpeesieHUsT HENPEPHIBHON (QYHKIIH B TOUKE.

HcenenoBaTh Ha HENpepHIBHOCTE GyHKIMIO Y =sin nX,y =cosnx,y =X,y =x*,y=e™ npu xeR .

HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKIHIO Y = In x npu X>O .
OnpezneneHue 0JHOCTOPOHHEH (J1€BOI U NpaBoif) HENPEPHIBHOCTU (DYHKIIMU B TOUKE.
Teopema 0 HENPEPHIBHOCTH (PYHKIIUU B TOUKE.
Knaccuguxkarus Touek pa3pbiBa QyHKIHH.
HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKIIMU:

.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

Jloka3zate TeOpeMy O HEPEPBIBHOCTH CIOKHON (DYHKLIUU B TOUKE.
Onpenenenue npousBoHoU ¢pyHkunU. Ee reomerprudeckuii U pU3HMUecKuil CMbICI.
YpaBHeHHUE KacaTeIbHOW U HOPMaIH K TpaduKy (yHKIIHH.

. Onpenenenne qudhepeHIUpyeMoit PyHKITHH.

. Jlokazatb TeopeMy o nuddepeHunpyeMoct QyHKINH.

. JlokazaTb TeopeMy 0 HEMpepbIBHOCTH U epeHupyemMont QyHKINN.

. Onpenenenne nugpdepenmana GyHKIUH.

. JlokaszaTb TeopeMy O IPOU3BOJHON CYyMMBI M Pa3HOCTH JIBYX (DYHKIIUH.
. JlokazaTh TeopeMy O IPOU3BOIHON MPOU3BEACHNUS ABYX (YHKIIMH.

. JlokazaTtb TeopeMy O IPOU3BOJHON YaCTHOTO JABYX (PYHKIIHM.

. Ucxons u3 onpeneneHust, HalTH Ipou3BOIHYIO GYHKIIUU

—aX2

. . _ax?
y=x*y=x%y=x*y=sin ax,y:3|n(ax2),y:cosax,y:cos(axz),y:eax,y:e 2 y=2"y=Innx
65.Tabnuia nporu3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
66./loka3atb TeOpeMy O MPOU3BOJTHOMN CIIOKHON (PYHKIIUH.
67.J1okazatb TeopeMy O MPOU3BOAHON OOpaTHON PYHKIIMH.
68.Mcxons M3 TeopeMbl O TNPOU3BOJHOM OOpaTHOM (QYHKIMHM, HANTH NPOM3BOJIHYIO (GYHKIMU

y = arctgx, y = arcctgx, y = arcsin X, y = arccos x.

69.0mpenenenne napaMeTpuIecky 3aJaHHON (PyHKITHH.

70.ITepBast mpoM3BOIHAS TTAPAMETPHUYECKH 3aIaHHON (YHKIINH.
71.0qH0CTOpOHHME (JIeBas U MpaBast) MPOU3BOIHbIE (PYHKIIMU B TOUKE.
72.Teopema o cyliecTBOBaHUU IPOU3BOAHON (DYHKIIUH B TOUKE.

73.Haiitu npou3BoHYIO QYHKIMH Y = |X|, y =3 X2, y= W B TouKe x=0.

74.Jloka3aTh MHBAPUAHTHOCTH (POpMBI epBoTO nudepeHmuana.

75.CBolicTBa nepBbIX JU(PepeHIINaIoB.

76.Tabnuira nepBeIx nuddepeHITnanoB.

77.0mpenenenue Bo3pacTaromiel, yobIBaroIiel, CTporo MOHOTOHHOM (DYHKITH B TOUKE.

78.JlokazaTh TEOpPEMy O JIOCTATOYHBIX YCJIOBHSX MOHOTOHHOCTH muddepeHnupyemMoil GyHKIUHA B

TOYKCE.

79.0npenenenue TOYEK JOKAIbHOTO MAKCUMyMa, MUHUMYMa, SKCTpeMyMa (pyHKIUU.



80.Jlokazate Teopemy Depma (0 HEOOXOIUMBIX YCIOBHSX 3KcTpemyMma auddepeHuupyeMon

GyHKIUN).

81.0mnpenenenue cTarimoHapHOU TOUKH AuddepeHnupyeMon GyHKITHH.

82.Jlokazates Teopemy Pomis (0 Hyse IpoU3BOAHON).

83.Jloka3athk Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHUH ).

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

85.I1paBuiio Jlonurans.

86.Dopmyia Teiopa.

87.Hammcats nepBbie TpH HEHYJIEBBIX WieHa psiaa Teitiopa Gynkuun y = x*,y = x° B Touke X, = 1.

88.Dopmyna MakiopeHa.
89.Hanucatp nepBbIC TpHU HEHYJIEBBIX yjieHa psna Maknopena byHKIIN

y=(x-1)"y=(x-17y=(x-1).

NN E

90./loka3aTh TeOpeMy O HEOOXOANMBIX YCIOBHSX SKCTpeMyMa ()yHKIIUH.

91.0mpenenenne KPUTHUECKONW TOUKU (QYHKITUH.

92.Jloka3aTh TEOPEMY O JIOCTATOUHBIX YCIOBUSIX SKCTpeMyMa ()yHKIIUH.

93.0mpenenenne BBIMYKIION (BOrHYTOH) quddepeHnupyemMont GyHKINN.

94.Teopema 0 JOCTaTOYHBIX YCIOBHUSAX BBHITYKJIOCTH (BOTHYTOCTH) AuddepeHInpyeMoi QyHKIUH.
95.0npenenenue Touky neperunda quddepeHIupyeMoi GyHKITHH.

96.Heobxoaumble yciaoBHs TOUKH neperuda nuddepennupyemoii GyHKINU.

97.JlocTaTo4HbIe YCIOBHS TOYKHU Nepernda nquddepeHunpyemMont GyHKINM.

98.0mpenenenue HaKJIOHHON (TpaBOH, JIEBOI) M BEPTUKAIBLHON acCUMITOT rpaduka QyHKIMH.
99.Teopema 0 HaKJIOHHOW acUMIITOTE Tpaduka QyHKIHH.

JlonosHUTEIbHBIE BOIIPOCHI
Besikas mu nuddepennmpyemast pyHKIUS SIBISIETCS] HEPEPBHIBHON?
Bcesikas mu HenpepbiBHas QyHKIMS ABaseTca quddepeHuupyemMoin?
Besikas nmu quddepenumpyemas B Touke (pyHKIMS HMEET KacaTelbHYIO K TpaduKy B 3TOH TOUKe?
Bcesikast i cTaninoHapHasi TOUKa sIBJISETCS] KpUTUUECKO?
Bcesikas mu kpuTudeckasi TOUKa SIBJISIETCS CTAllMOHAPHON?
CymiecTByeT 1 KacatenbHas K rpaguky auddepeHunpyemoit GyHKIUU B TOUKe nepernda?
B nmr060# 11 KpUTHYECKOM TOYKE CYIIECTBYET KacaTeslbHas K rpaduky?
B 106011 11 cTarimoHapHO# TOYKE CYIIECTBYET KacaTelbHas K rpaguky?
KonTpoJsbHbie padoThl

KonTponbnast padorta Ne 1.

Brrunciienue npeaenos.

Mart. AHanm3. Nol Mat. AHann3. No2
Bblumcantb npegensi: Bblumcantb Npegensi:
X . ctg (x—1
im X*+x+1 lim (5"—4) b
5 . 1
X—>0 X2 +1 1) =
1)
i In(x-2)
Im
im (1— \/;)In (X) 2) x—3 X3 — 3X2 +X-3
2) xo1 X' =2x7 +2x% —2x+1




1

lim (cos 27zx)t9(“)

3) x—1

3x2+2x+1 _ 31+x

" lIm = 5e )
Y1+ xsinx -1
lim 3

5) x—0 X

i 326+ x —3/28—x
3) !m X—\/;

. Rlcos2ax -1
im——=

g) sin?(x—1)

2

im (xs +x+1jX
| 3
5) X—>00 xX°+1

Mart. AHanus. Ne3

Bbluncnntb npegensi:

ta x ctg x
ﬁn1( g )
1) x—0 \ SIN X

- (B-vx+7)

2) X—2 X?’—ZX2 +4x—-8

(4" -3)
|)!r_r)11 tg (X — 1)

3/cosx —1

Im
4) x>0 In cos2x

i 2x% +3x—1Y)
T\ 2x2 —3x—1
5)

3)

Mat. AHanu3. Ne4

Bbluncnntb npegensi:

lim (L+In(x+1)—In x)*

1) X—>0

i tg(x —2) In(x - 1)
2) e X' _8x% +16

- 3/ex—1 _1
im ——

3) x>1  Sin 72X

li Y7+x-2
4) !(—rp 2—~X+3

1

fim(4*+x)™

5) x—0

KonTtponbHas padota Ne 2.

[TpousBoaHas GyHKIUH.




Mart. AHanms. Nel

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

’

!

Yy Y

2) Hantu npousBoaHble , oT dyHKUMM y=Yy(X), 3aaHHOI NapaMeTPUYECKU:
x=e?(2—t?) y=e?(t> + 2t)

!

Yy Y

3) HailTn npounsBoaHble , oT GYHKUMM y=Y(X), 3a4aHHO HEABHO:

y> —2Iny —x* = 2e*

1

4 4C°S<> x N2
Iim——=—— Ilm[. )

4) Boluncautb cnepytowme npegensr: X0 . x—>0 \SIN X

Mart. AHanu3. No2

ctg(3x+2)
, _ 5/2
1) Haiti npousBogHyto Y. y= th( X )

!

Yy Yx

, oT PpyHKUMM y=Y(X), 3a4aHHOIN NapameTpUYECKu:

x =5t + ctg(5t) y =5t —tg(5t) .

7

2) HaitTn npousBogHble

!

Y Yx

3) HaliTn npowussoaHble , OT PYHKUMM y=y(X), 3aaHHOI HEABHO:
y*x +In(sin x)=sin y .

lim In(cos(24x)) lim [tg_x):Z

4) BbluMcnnTb cnepytowme npegensl:  x—0 4X Sin X

’

Mart. AHanus. No3

In(5x+2)
, o 7/.3
1) HaliTn npousBoaHYyo y. Y= COS( X )

!

Yy Y

2) Havit nponsBogHble , oT PpyHKUMM y=y(X), 3a4aHHON NapameTPUYECKH:

x =2t —sh(2t) y=2t-ch(2t).

’

!

Yy Y

3) HaitlTn npounsBoaHble , oT OYHKLMM y=Y(X), 3a4aHHO HEABHO:




y?x+In(cos x)=cos y.
. - tg2x
I x2 —sin x> |jm (tg x)'
6 V3
4) BblumcanTb cnegytowme npegensl: X0 X ; X_)A
Mart. AHanus. Ne4
th(3x+6)
y =ctglR/ x°
1) Halitu nponsBoaHyto Y. ;
yr yn
2) Haiitn npounsBogHble X , XX or dYHKUMM y=y(X), 3aaHHOIN NapaMeTpUYECKHM:
3t =e sht
Xx=e " cht Y= ;
Y Y
3) Haittn npoussogHble ° X, XX or dYHKUMM y=Yy(X), 3a4aHHOIN HEABHO:
2y +In(sin x)=xcos y .
- thX—SiﬂZX . ctgx
lim——5>— lim(n(ex+e))
4) BblumcauTb creaytowme npegenbl: x>0 X ; X0

KonTponbnast padora Ne 3.

Huddepenunan GpyHKIIMHU U TPOU3BOIHAS BBICIIETO MOPSAKA.

Mart. AHanm3. Nol

y — tg(ﬁ)ln(3x+2) |

’

1) Havitu guddepeHuman dy:

_ 2
2) Haittu npomssogHyto y110: Y = (2x" +x) In(2)(+:|‘);

3) Pa310XkUTb GYHKLMIO MO LEENbIM HEOTPULIATENbHBIM CTeneHam asydnera X+ 2 [0 YyeTBepToro

y =sin (6 -2x)

YyneHa: .

4) PasnonTb N0 LENbIM HEOTPULATENbHbIM CTEMEHAM NepeMeHHON X:




" 2c0s(x? )2

L
y =3/1+sin|x f0 uneHac X ; X pouneHac X,

Mart. AHanuns. No2

y = th(i/x_2 )°‘9(3X+2> |

’

1) Haitu guddepeHuman dy:

2) Haiit npoussogHyio y*0: ¥ = (3x° +2x) cos(3x +2) ;
3) Pa3fiosMTb GyHKLMIO MO LiebIM HEOTPULATEbHbIM CTeneHAM AsyuneHa X ~2 fo yeTsepToro

1

y:3\/x+6

YyneHa: .

4) Pa3nioxnTb Mo UesibiMm HeoTpULATEIbHbIM CTEMEHAM I'IepEMEHHOﬁ X:

2

e’ -1
:3/ ( zi 8 y:In 2 4
y COS\X founeHacX ; X" pouneHac X .

Mart. AHanus. No3

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

7

1) Haittn guddepenuman dy:

_ (ay? :
2) Haiit npoussoanyio y(10: ¥ = (8% +X)sin(3x +1);

3) Pasznoxuntb d)yHKLI,MPO no uesibim HeoTpuuaTesibHbIM CTENEHAM OBY4YN1€HA X+3 A0 4YyeTBepToro

y =In(1-2x)

YyneHa: .

4) Pasnoxuntb no uenbim HeoTpuuyateibHbiIM CTENEHAM nepemeHHoﬁ X:

6sin (xz)—ﬁx2

=4/ ‘ 35 12 y=|n 6 8
y =4/COS\X founeHacX ; X o uneHac X .

7




YyneHa:

Mart. AHanun3. Ne4

1) Halitu guddepeHumandy:

2) Haittv npoussogHyto y©o:

y = Ctg(w)th(?,xﬂs) |

y = (5x+ x?)2

7

3) Pa3noKnTb GYHKLMIO MO LENbIM HEOTPULLATE/IbHBIM CTEMEHAM ABydneHa X — 4 00 YeTBepTOoro

1
X-3

y:

IS

4) Pasnoxntb no uenbim HeoTpuuaTeibHbIM CTENEHAM HEDEMeHHOﬁ X:

2 _2x-1

e
=1/ —'i 3i 15 y=In 2
y=y1-sinix JouneHacX ; 2X

7

3
founeHac X .

KonTponbhas padota Ne 4.

HeonpeneneHnusiii uaTerpas.

Mart. AHanus. Nel

Bbluncnumto:

) j(9x —6x?)e*"dx

, 2)
2X+1
dx
I\/12x 4x?
25 — 3x°
5 X +16)3-2x)

j(cos3(2x)—sin4(4x))dx

’

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

4x* +14
4 A2 _ay3¥
(16x" —81)(3+4x —4x°\27 —8x

Mart. AHanuns. No2

Bbluncnntsb:
arcsin 2(2x)dx
1) I ( ) ,2)

J' 3x-1 dx

V3+6x—9x?

2+ 4x?
j—gdx
37 18, g

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

7

5) Pa3noxuTb Ha npocTeiwme
MHOMMUTENN:

9-2x?
(1-256x*)2(4x* +5x +1)64x* 1)




Mart. AHanms. Ne3

Bbluncantb:
4x —3x% )cos( 4x)dx
1) J-( ) (4%) ,2)

dx

J' 3Xx+4

V12 -12x — 9x?

3 j(sin4(2x)—cos3(2x))dx' 2

16 —17x?

J. (x2 + 9)(5— 4x)

dx

’

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

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

Mat. AHanu3. Ne4

Bblumncnntb:

6 2
) j x®In (3x)dx’ )

J- 4x +1 dx

V8 +4x —4x°

9x* +8
[958 g,
3) 8+27x , 4)

j (cos* (5%) - sin*(3x) dx

’

5) Pa3noxutb Ha npocTenwune
MHOXUTenu:

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 _ .
X" +y" =4y+4x 4,orpaHML|eHH0171
npAMmomn

<
X+y= 2, ob6bem Tena, NoNY4eHHOTo

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

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

3) BbluncanTb nnowaab purypbl, 3a4aHHOM

Mart. AHanus. Ne2
1) HaitTn AnnHy ayrv KpMBeoi

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

y+x=>0

npAmon , 06bem Tena, NosyYeHHoro

BpaLLeHnem JaHHOMN GUrypbl BOKPYr Ocu

Ox,
naowaab NOBEPXHOCTU AAHHOTO TeNa.
2) Bbluncantb nnowags Gurypbl, 3agaHHoN
napameTpUYecKu: y= 8443 ,
x =8(t—sint)
{y =8(1— cost)'

(0<x<167,y>8-4J3)

3) Bbluncantb nnowaab urypbl, 3agaHHoOM




>
B MNOZTIAPHbIX KOOPAUHATaXxX: r _l+COS¢,

r<1.

v
_[ X C€0s 2xdx
4) BbluncanTb uHterpan: ©

B NONAPHbIX KoopauHatax: | <3SN 3¢

r=1.

4) BblMMCANUTD UHTETPanN:
1

27jx3\/4—3x2dx
0

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

X*+y?=2y+6x-6

, OFTPaHNYEHHOM
npAMoWn

<
X+y= 2, obbem Tena, NoNy4eHHOro

BpalleHMeM AaHHOW Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTUN AAHHOTO TeNa.
2) BblumcanTts naowaab Gurypbl, 3a4aHHOM
napameTpuyecKku:
X =6(t—sint)
{y =6(1—cost) y=3
(0<x<12z,y>3)

3) BblumMcanTb naowaab GUrypbl, 3agaHHom

B NONAPHBIX KOOpAMHaTaxX: | = 3sin 4(PI

r<1.

1
75Ix5\/9—5x3dx

4) BoluncnnTb uHterpan:  °

Mart. AHanus. Ne4
1) Haliti anuHy ayrv KpuBon

2 2 _ _ _
X" +y" =4x-8y 16,orpaqueHHoi/'|

npaAmMmon

—y>
X=y= 8, ob6bem Tena, Nosy4YeHHOro

BpaLLeHMEM AAaHHON GUrypbl BOKPYF ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) Bbluncnutb naowaab urypsbl, 3a4aHHOM

y=12+6\/§

napameTpuyecKu:
X =12(t —sin t)
y =12(1— cost)
(O< X < 24r, y212+6\/§)_

3) BbluMCAUTb NoWwaab GUrypbl, 3agaHHom

i
B NONAPHbIX KoopamHatax: ¥ 1TSN @,

r<1.

v
jxsin 4xdx
4) Bblumcantb nHTerpan: ©




KontpomnsHas pabora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo

2
nopsaka du y BTOPYIO YaCTHYIO MPOM3BOAHYIO

oT dyHkummn Y = f(&, 77), rae
E=3x-2y,n=-3x-2y’

2) Ona dyHKumm z=2(xy) HaWTM YacTHble
NpPou3BOAHbIE MEPBOro M BTOPOro NopAaKa
2x? —3y —22° =sin(3z)

3) BBoasA HOBble HE3aBUCUMbIE NepeMeHHble,
npeobpas3oBaTb ypaBHEHUA

2
oz 1% _y y
oXoy X oy

, ecnu

4) UccnepoBaTtb Ha 3KCTPEMYM
z=eYY(2-4x*+2y)

Mart. AHanus. No2

1) Haliti nonHbi guddepeHuman
BTOpOro

d?u
nopAagKa M BTOPYHO YaCTHYIO
o%u
2 _
npoussogHyto X o1 pymkuum U= f(‘f’n),

me§=3x2—2y,77=5y—3x

2) [ns dyHKumn £~ 2(%Y) paitri
YacTHble

npounssoaHble NepBoOro 1 BTOPOro
nopAagKa

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

3) BBoas HOBble HeE3aBUCUMblE
nepemeHHble,

npeobpas3oBaTb YypaBHeEHUA

2
2 _1a_

Xy yox o E=Y.n=Xxy

4) MiccneoBaTb Ha SKCTPEMYM
z=e""% (4x+2y*-4)

Mat. AHanmn3. Ne3

1) HaliTtv nonHbii guddepeHumnan BToporo
2
nopAaKa d°u y BTOPYHO YaCTHYO NPOU3BOAHYIO

o%u

~2
oy oT GYHKUMMU u= f(f,n), roe

E=4x+2y* n=2x-3y

2) Ansa dyHKUMK z=2(xy) HaWTW YacTHble
Npou3BOAHbIE MEPBOro U BTOPOro nopaaKa

3x —2y? —3z% = cos (32)

Mat. AHanus. Ne4

1) Haiiti nonHbi guddepeHuman
BTOPOrO MopsaKa d?u BTOPYHO YaCTHYHO
o°u
NMPOU3BOAHYIO ooy oT dyHKUMM u= f(‘f’ﬂ),
e & =3Y—2x.7 =4x* -6y

2) [na dyHKumn £~ 2(%Y) paitri
YacTHble

npon3sogHble NepBoro n BTOpPoro
nopAagKa




3) BBoaa HOBble HE3aBUCHMbIe NePeMEHHbIE,
npeobpa3oBaTb YpaBHEHUS

2
L% gezyg=t
OXoy Yy oX ecnm y

4) UccnenoBaTb Ha 3KCTPEMYM

z=e(2x -y’ +2)

3x2 +3y 322 =87°

3) BBoAs HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTb ypaBHEHUA

2
3972 _,0

2
OX oy , ecnm
E=2x*+3y,n =X

4) NiccnepoBaTb Ha SKCTPEMYM

z=e"Y(3x* -6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

I I xydxdy

1) Bbluncautb D
X2+ y2<2x, x> +y* <2y

, raoe D:

2) U3MeHUTb NOPAAOK MHTETPUPOBAHUS
1 Jx 2 W2x-x?
jdxjf(x, y)dy+jdx jf(x, y)dy
0 0 1 0

J 1 ox y)dxdy
3) B aBoitHOM UHTerpane D
nepenTn

K NONIAPHbIM KOOPAUHATAM U PaCCTaBUTb
npeaesbl UHTErpuposaHua. D:
x> +y?<4x,x<2,y>0

4) C nomoLLbto ABOMHOrO MHTErpana BbIYMCANTb

naowaab Gurypbl, orpaHNYEHHON ANHUAMM:

xy=4 y=4x,y=1.

Mart. AHanus. No2

” xydxdy

1) Bbluncnutb D
X2+ y? <—4x,x*+y>>4y,y>0

, roe D:

2) U3MeHUTb NOPAAOK MHTErPUPOBAHUA

e Inx e?2  2-Inx

[ox [ £ 0 yydy+ [dx [ (x y)dy

j j f (x, y)dxdy

3) B aBoitHOM UHTerpane D
nepenTn

K NONAPHbIM KOOpPpAUHATAM U PacCCTaBUTb
npenenbl UHTerpuposaHua. D:
x> +y*<-6y,y>-45 x>0

4) C nomoLLLbi0 ABOMHOIO MHTErpana

BbIYNCINUTDL

naowaab GUrypbl, orpaHUYeHHOM

NTNHUAMU:

x=5-y® y=2x,y=0




MaT. AHanmn3. Ne3 MaT. AHanun3. Ne4
I I xydxdy ” xydxdy
1) Bbluncautb D , roe D: 1) Bblunmcautb D , roe D:
X2 +y?<4x,x*+y*<-4y X*+y?<-2x,x*+y*<-2y,y<0
2) 3MeHWTb NopASJOK UHTErPUPOBaHUA 2) U3MeHUTb NopASJOK UHTETPUPOBaHUA
2 X 6 V12+4x-x° 5  VJ10x-x° 10 +/50-5x
j dx _[f(x,y)dy+ j dx jf(x, y)dy j dx jf(x, y)dy + j dx jf(x, y)dy
0o 0 2 0 0 0 5 0
J 1 x, y)dxdy JI 1 (x,y)dxdy
3) B aBOHOM UHTerpane D 3) B aBoitHOM UHTerpane D
nepenTtu nepemnTu
K MONIAPHBIM KOOPAMHATaM U PaccTaBuTb K MONIAPHBIM KOOPAMHATaM U PaccTaBuUTb
npeaenbl UHTErpUPOBaHUA. D: npesenbl UHTErpUpoBaHusA. D:
x?+y*<2y,y<15 x>0 X2 +y?<-2x,x>-15 y=>0
4) C NOMOLLbtO ABOMHOTO UHTErPana BbIYUCAUTD 4) C nomMOLLbl0 ABOMHOTO UHTErpana
naowaab Gurypbl, orpaHUYEHHON TMHUAMM: BbIYNCIUTD
y=x"+5 y=5-x,x=2 naowaab Gurypbl, orpaHU4EHHOM
' ' NVHUAMM:
y=x> x=2+y%,y=0,y=4

Bomnpocsl k 3auery

1 cemecTp

1. Akcuomsl [leano HaTypanbHbIX ynces. KoHeunble MHOKecTBa. OCHOBHAsI TEOpEMa O KOHEU-HBIX
MHO’KECTBaX.

2. CpaBHeHrEe MHOXKeECTB 10 MotHOCTH. Teopema Kanropa-bepumreiina. Teopema Kantopa o
MOIIHOCTH MHO>KECTBA IIOJIMHOKECTB. MOITHOCTh KOHTHHYYyMa.

3. AKcHOMBI A€MCTBUTEIBHBIX Yncel. TeopeMbl O TOYHOM BEpXHEHN M TOUHON HUYKHEH rpaHH.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YHCEIL.

4. Teopema 0 MOIITHOCTA MHOXECTBA JCHCTBUTEIHHBIX YHCEI.

5. Jlemma I'eiine-bopens-Jlebera o MOKpBITHIX.

6. [Ipenen uncnoBoi mocnenoBareaTbHOCTH. CBOWCTBA CXOISIIIMXCS MOCIIEI0BATETLHOCTEH:
€AMHCTBEHHOCTb MPEAEIIA, OTPAHUYEHHOCTh CXOAAIIEICS MOCIE10BAaTEIbHOCTH, CBOMCTBO
YCTOMUYMBOCTH, IIPEAET MOAYJIS, IPEIEIbHBIN IEPEX0/] B HEPABEHCTBAX, CBOWCTBO JJUHEHHOCTH.
7. CBOMCTBA CXOASIINXCS ITOCIE0BATEIBHOCTEN: TPENEIbHBINA IEPEXO]] B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 npesesie HeyObIBaIOLIEH U HEBO3pACTAIOIIEH OCIEI0BATEIBHOCTH.

9. Yuco e.

10. Teopema IlITonbua.

11. Teopema o ipezene npomMeKyTOUHOM nocneaoBarebHOCTH. [Ipuniun Kantopa o Bi10KeH-HbIX
OTpE3Kax.

12. ITpunmun bonbano-Beliepiirpacca 0 cXoASMIENHCINIOANOCIIEI0BATEILHOCTH.



13. Kputepuii Komm cxoquMoCcTH mOCIEA0BATEILHOCTH.

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:
HENPEPHIBHOCTh MOIYJIS, JIOKAJIbHAS! OTPAaHMYEHHOCTb, CBOUCTBO YCTOWYMBOCTH. ApHudpmMeTHuecKkre
OllepalLlii C HENPEPbIBHBIMU QYyHKIMAMH. HenpepbIBHOCTh CI0XKHOM 1 00paTHON (DyHKIIHH.

17. TlepBas Teopema Beiiepmtpacca (00 orpaHHYeHHOCTH HETPEPBIBHOU PyHKIIMK). BTOpas Teopema
Beitepmitpacca (0 HauOoJbIIeM U HAUMEHBIIIEM 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, tuddeperimana pyakuun. ['eomerpuaeckuii
CMBICT pon3BoAHON U muddepenimana. CpaBHEHHE MTOHITHIA TPOU3BOTHON U
nudepeHIPYEMOCTH.

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

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

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

24. BoIBOJ TPOU3BOTHBIX AJIEMEHTAPHBIX ()YHKITHIA.

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

26. ®opmyiel Jleitbnuna (Beicuiee qudepeHpoBaHue MPOU3BEICHHS U CIOKHON (PYHKIINHN).

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 Teinopa ¢ octarouHbIM wieHoM B ¢popme Ileano.
EnuHCTBEHHOCTD NpeACTaBIeHUs (PYHKIIUU MHOTOUICHOM.

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

[TsTh OCHOBHBIX pa3zioxeHuit no popmyine Teinopa.

33. NntepnonsuuoHHbIil nonuHoM Jlarpanxka. OLeHKa MOrpeHOCTH UHTEPIOSIIH.

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 TPOU3BOAHOM, 2-01 MPOU3BOJHOM,
N-TOU MPOU3BOIHOM.

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

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

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

39. Touku nmeperuda ¢pyukiun. Heodxonumoe ycrnosue neperuda. Jloctarounoe yciaoBue meperuoa.
Pacnonoxenue rpaduka GyHKIUN 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 MTOHATHH TIPEIEIarno
[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. UnrterpasibHble cymMmMbl 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 QYHKIIUN C KOHEYHBIM YMCIIOM TOYEK pa3pblBa.
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 CBOMCTBA OMPEICIIEHHOTO HHTErpalia: MHTErPall OT €AUHUIIB,
MOHOTOHHOCTb,JINHEHHOCTD, a1 JUTUBHOCTb.

50. IlepBas TeopeMa 0 CpelHEM 3HAYCHHH.

51. MHrerpan ¢ nepeMeHHbIM BEPXHUM NpezesioM. HempepbIBHOCTh HHTETpalla 10 BEPXHEMYIIPEIEIY.
JuddepeHnrpoBanue HHTETpaia Mo BEpXHEMY MPEILIy.

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 CXOAIINECS 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
MHOKECTBaMHU.

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

noJsiHoro npocrpancrea. 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 KanTopa 0 paBHOMEpPHON HENPEPHIBHOCTH.

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

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



68. Teopema o nuddepeHmpoBanuy cioxHoi GyHKIMU. UHBapraHTHOCTH (DOPMBI
nepsoroaupdepennunana. [Ipasuna nudpdepeHupoBaHus.

69. [IponsBoaHas Mo HaMpaBiIeHUIO. [’ pagueHT.

70. YacTHbIE IPOU3BOIHBIE BHICIINX NOPAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX POU3BOAHBIX.
HenpepsiBao nudpepenuupyembie GyHKITUN.

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 (pyHKImil. Teopema o cucreme HessBHBIX (pyHKIui. CyliecTBOBaHUE
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 ¢ OLeHKOH
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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. IIpu3HaKK CXOAUMOCTH PSAJOB C HEOTPHUIATEIHHBIMY WICHAMH: OOLIHI KPUTEPHIA CXOAUMOCTH,
npusHaku cpaBHeHus, Komu, /lanambepa, Kymmepa u Paabe. Mnrerpanshslii npuznak Komn-
Maknopena. CxogumocTts psijia Pumana.

81. ®opmyna cymmupoBanus Jinepa. [loctosHHas Oiinepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSAOB ¢ HEOTPULATEIbHBIMU 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 a0COIIOTHO CXOAIIMUXCS PSIOB. Y MHOXKEHHE YCIOBHO CXOASIIUXCS PSAIOB.

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

87. PaBHOMEpHas ¥ MOTOYEYHAs! CXOAUMOCTh MOCIEI0BATENIbHOCTH PyHKIMH. MeTpruueckuit
KpuTepuii paBHOMepHOH cxoaumocTi. Kpurepuii Ko paBHOMEpHOI cxoaqumMocTn
nocineaoBarenbHOCTH GyHKIMI. HerpepbIBHOCTD IpeienbHON (YyHKIUH.

88. IlpusHak [IuHM paBHOMEPHOM CXOJUMOCTH IOCIIEI0BATEIbHOCTH (DYHKITHIHA.

89. [IpenenpHbIN Nepexo ] No1 3HAKOM UHTErpajia U MPOU3BOIHOM JJISl TOCIEA0BATEIbHOCTH
GbyHKIUH.

90. PaBHOMepHas 1 OTOYEUHAsi CXOAUMOCTh (QyHKIIMOHaIbHOTO psiaa. Kpurtepuit Komm u
HE00X0/IMMOe yCIIOBUE paBHOMEPHOI cxoaumocTu psja. [Ipusnak Beifepiirpacca paBHOMEpHOIA
cXoauMocTu (QYHKIIMOHAIBHOTO psifa. HempephIBHOCTE CYyMMBI psifa.

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 CTEIICHHOTO psifia. Bropas Teopema Abens. uddepeniupoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

95. IlonaTue aHaMUTUYECKON PYHKIIMH. AHATUTUYHOCTh CYMMBI CTEIICHHOTO psifia. EMMHCTBEHHOCTH
IPEJCTaBICHNS aHATUTUYECKON (DYHKIIMU CTETIEHHBIM PSIOM.



96. Psan Teitnopa. Kputepuii npencraBnenus QyHKIMN CTETICHHBIM psioM. JlocTaTouHOE yCioBHe
AQHATUTUYHOCTH. AHAJIMTHYHOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIU. [19Th OCHOBHBIX pa3ioKeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHUIMT €AUHCTBEHHOCTH [T aHAIMTHYECKUX (yHKIMA. [loHsaTHe aHanmuTHYecKoi QyHKIMN
KOMIUIEKCHOTO TiepeMeHHOro. KoMruiekcHas 3KkCroHeHTa u €€ cBoiicTBa. Gopmyiibl Ditiiepa.

98. Anmpokcumanus HenpepbIBHbIX GyHKIU. Teopema CToyHa. ANMPOKCHMAIUs HETIPEPBIBHBIX
GbyHKLUH anredpanyeckuMu U TPUTOHOMETPUYECKMMH MHOTOWICHAMH.

99. CkansipHoe npousBefieHre GyHKIUNA. AOCOTIOTHO M KBaJpaTUYHO UHTETpUpyeMble (PyHKIINH,
cBs3b Mexay Humu. HepaBenctBo Kommu-bynskosckoro. Hopma dyakimnn. CX0QuMOCTh B CpeTHEM
KBaJPaTHYHOM. ATIIIPOKCUMAIIUS CTYIIEHYAaThIMU QYHKIUAMU (O€3 10Ka3aTeNbCTBA).
Tpuronomerpuyeckas cucreMa pyHKIUN U €€ CBONCTBA: OPTOTOHAIBHOCTD, IIOJIHOTA B PABHOMEPHOM
U Cpe/IHEM KBAIPAaTUYHOM MPUOIMKEHUSX.

100. Heo6xonumoe yciioBrue pasiiokeHHs: GYHKIIMA B PABHOMEPHO CXOISIIHICS
TpuronoMerpudeckuii psaa. [louarue psaga @ypre. Kommnekcnas 3anuce psaga Oypee. Pax Oypee B
ClIy4ae IIPOU3BOJBHOIO MHTEPBAJIA.

101. HopMa TpUroHOMeTpHUYECKOro nojauHoMa. BelpaxkeHue cpeiHero KBaJpaTuyHOro OTKJIOHEHUS
(GYHKLNU OT TPUTOHOMETPHUYECKOTro nojauHoMa. ToxaectBo beccerns. MuHuMalbHOECBOMCTBO
YaCTUYHBIX CyMM psiia Dypre. Paznoxenue Gpynkuuu B psg Pypbe, CXOASIIIUNCA B CPETHEM
KBaJpaTUYHOM.

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

103. Teopema Pumana o crpemnennu ko3 duurenToB Oypbe K Hym0. MHTErpanbsHOe IpeACcTaBICHNE
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 cxoquMOCTh psfa Pypbe HENPEephIBHBIX KYCOYHO-TIAAKUX (DYHKIUI.
NuterpupoBanue psgoB Oypsbe.

107. CemeiicTBa pyHKLUH, 3aBUCALINX OT MapamMeTpoB. [loToueuHast 1 paBHOMEpHast CXOJAMMOCTb.
JlocTatoyHO€E yCI0BHE pAaBHOMEPHOM CXOAMMOCTH. MeTpruuecKkuii KpuTepruii paBHOMEPHOU
cxoauMocTu. PaBHOMepHast cXOMMOCTh ceMeicTBa GyHKINN Ha S3bIKE MOCIIEA0BATEIbHOCTEH.
HenpeppiBHOCTD NpeienbHON (QYHKIUH.

108. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALINE OT NAPaMETPOB, C MOCTOSTHHBIMU NpeIeIaMu
uHTerpupoBanus. [IpenenbHblil epexoa 1o napameTpy 1noj 3HaKkoM HHTerpaita. HempepbiBHOCTD
uHTerpaia no napamerpam. uddepeHurpoanue u HHTErpuUpoOBaHUE UHTErpaia Mo napamMeTpy B
CJIy4ae MOCTOSIHHBIX MPEEIOB HHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAJIBI, 3aBUCAIINE OT TaPaMETPOB, C MEPEMEHHBIMU IIPEieIaMu
MHTEeTrpupoBaHus. HenpepbIBHOCTH HHTErpaia 1o napamerpaM. Juddepenumpopanre uHTerpaia mno
napaMeTpy B CiIydae IEPEMEHHBIX NIPEAEIOB MHTETPUPOBAHMSL.

110. HecoOcTBeHHbIE HHTETPAIIbI, 3aBUCSIINE OT apameTpoB. [loToueunast u paBHOMepHast
cxogumocts. Kpurepuit Ko u npusHak Beiiepmrpacca paBHOMEPHOI CXOAMMOCTH MHTETpaIa.
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. MHOXKECTBAa CXOUMOCTH AHIIEPOBBIX HHTEIPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxxenue ramma-(yHKIIMKA B O€CKOHEYHOE POU3BEICHUE.

114. CgoiicTBa ramMmma-(hyHKIMHU: (hOpMYIIa MOHMKEHUS, aHATUTHYECKOE POAO0KEHNE TaMMa-
(GYHKLINU B KOMIUIEKCHYIO TNIOCKOCTb, (pOpMyJia TOTIOIHEHHS.

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

116. ®opmyna CtupauHra.



117. Tlonstue uaTerpana Oypoe. Materpansuas hopmyna Oypre. KoMmriekcHas 3anmucy HHTErpaia
®ypee. [Ipsmoe u obpaTHOE nnpeodpazoBanue Pypbe. DopMyibl 00palIeHUS.

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

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

120. TTonsiTe aCUMOTOTUYECKON MOCIEI0BATEILHOCTH U aCUMIITOTHUYECKOTO Pa3JI0KEHHUS.
ENMHCTBEHHOCTh aCUMIITOTUYECKOTO pa3ioxeHus. Onepanuu co CTENeHHBIMU aCUMIITOTUYECKUMHU
psaaamu: apupMETHIESCKHE OTIepaIliy, OWICHHOE HHTErpupoBanue u nuddepeHnupoBanue.

121. ®opmyna cymmupoBanus Jitsiepa-MakiopeHa.

122. Jlemma Barcona.

123. Buyrpennsia u BHewHss Mepa JKopaaHa v UX 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 uHrerpana Pumana. Hterpansubsie cymmsl JlapOy U uX CBOMCTBA.
Kpurepuii uHTErpUpyeMOCTH.

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

128. UnTerpupyemMocTh pa3pbIBHBIX (DYHKIUH.

129. YeTpipe OCHOBHBIX CBOMCTBA MHTErpasia. IHTErpanbHas TeopemMa o0 CpeHeM.

130. CBeneHue JBOMHOTO MHTErpajia K IOBTOPHOMY.

131. CBeneHne KpaTHOrO UHTETpasia K IOBTOPHOMY.

132. 3aMeHa nepeMeHHbIX B IBOMHOM MHTErpalie.

133. Onpenenenrie HecOOCTBEHHOr0 KpaTHOTo UHTErpaia. HecoOcTBeHHbIE HHTETPAJIBI OT
HEOTpULIATENbHON (YHKLIUH.

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 MHTETpajibl 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
nonHoro nuddepenirana B 0JHOCBSI3HOM 00IacTH.

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 TpakTtoBka hopmynbsl CTokca. ['eoMerprueckoe onpeeneHe poropa BEKTOPHOTO
OIS

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

146. [lonunuHeiHble aHTHCUMMETpUUYHBIE (hopMbl. BHelHee mpousBeneHne GopM 1 ero CBONCTBA.
147. Quddepenuunansusie popmsl. Onepanuu BHEIIHEro AU QepeHInpoBanus 1 nepeHoca Gopm, ux
CBOMCTBA.

148. ITonsTie MHOrOOOpa3us. OpueHTanus MHOrooOpasus u ero kpasi. IHTerpupoBanue
nuddepernuanbHbIX GopM Ha MHOT000pa3uu. O6mas popmyna Ctokca (6€3 J0Ka3aTeIbCTBA).



I(oumpwzb oceoenun Komnemermuﬁ

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

1 AynuTtopHas Pazpnen 1-Pa3znen 3 B 1-m cemectpe VK-1, 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-1, 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-1, 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-1, OIIK-1
I cemectpe

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

6 |3aueT Cc OIlEHKOW B VYK-1, 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-1, 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 win  Y4eOHO-METOAMYECKOTO OOBEIUHEHHUS, PEKOMEHIYIOIMINX
U3JJaHMEe K UCIOJIb30BAHUIO B y4eOHOM Ipoliecce. B crricke OCHOBHOMN JMTEpaTyphl yKa3bIBaeTCs HE
Oosee MATH MCTOYHUKOB, MMEIOLIMXCS B JOCTATOYHOM KojuuecTBe B (onae Oubauorexu. Ecau
JIOCTYIIHA 3JIEKTPOHHAs BepcHsl y4yeOHUKOB, y4eOHbIX MOCOOMH M T.H., CIEAyeT yKa3aTh Ui HHUX
PEKHUM JOCTYTIA.

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. «MaTemaTuyecKkuii aHAIINU3

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

Aynuropus Ne303. CneunanusupoBanHass  yueOHas  meOenb  JuIs
386132, PecnyOnuka MWHrymerus, r.0. TopoJ|oOydarolMXcs W MpPenojaBaTels; TeXHUYECKUe
Haspanp, r.Haspawp, Tep. [I'amyp3umeBckmii|cpercTBa 00ydeHUs (KOMIMBIOTEpHAs TEXHUKA,

aMMHHMCTPATUBHBIA OKpYr, yi. MarucrpaibHasd, |10CKa, MYJIbTUMEANITHOE o0opyoBaHue:
1. 39«a». Ayn. Ne303. WHTEpAaKTUBHAs JIOCKAa, TMPOEKTOpP); JOCTym K
[Tnomans 71.6 m? MH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ~ CeTH

WHTepHeT; yueOHO-METOIMYECKIEe MaTepHaIbl.

Hns  camoctositensHOW paboThl  oOyuaromuxcs. Paboune Mecta Juis 0OydaroIIMXCsl, TEXHUYECKHE
Aynutopus Ne 116 cpenctBa o0yueHus (HOYTOYK, TOCKa), JOCTYN K
386132, Pecnybnuka MWuHrymerus, r.0. ropoj|cetu MHTepHET, yueOHO-METOANYECKHE MaTepHAIbI,
Haspanp, r.Haspawp, Tep. ['amyp3ueBckmii|aaeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI.




aIMUHUCTPATUBHBIN OKpYr, yi. MaructpaibHasi,
I. 39«a» Aya. Nel16.
[Tromans 36,2 M2




Pabouass mporpamma aucuuiuiuHbl «MaTeMaTHUECKUN aHAU3» COCTaBIIEHA B COOTBETCTBUH C
tpeboBanusiMu @I'OC nmo HampaBieHuio nmoarotoBku 03.03.02 dwusuka, yTBEpKIEHHOTO MPUKA30M

MunuctepceTBa HayKu U Bbiciiero oopasoanus Poccuiickoit ®enepanun ot «07» asrycra 2020 r. Ne
891

[Iporpammy coctaBwiI:
HomeHT kadenpsl «MaTeMaTHUECKUN aHATIN3Y AsnborauneBa M.M.

[Tporpamma ogoOpeHa Ha 3aceqanuu Kadenpsl «MareMaTHYecKuii aHaTIN3»
[TpoTtokon Ne 9 ot «28» anpens 2026 rona.

[IporpamMma oobpena YueOHO-METOUUECKONH KOMUCCHEH PU3UKO-
MaTeMaTH4ecKoro ¢akynbTeTa
[Ipotokoin Ne 6 ot «28» anpens 2026 rona.



Caenenns 00 yrBepsKIeHUM MPOrPaMMBbI Ha 0YepeHON Y4eOHBbI roJ U perucTpanuyu u3MeHeHu |

YueOHbBIH Pemrenne kadenpot BHeceHHble HM3MEHEHMs IToanuce 3aB.
roa (Ne mpoTokona, kadempoit
JaTa)




