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1.1leqin ocBOEHUST TUCHHUILINHBI

[lenstMu OCBOEHUS IUCUUIUIMHBL (MOIyJns) «MareMaTudecKuil aHaius3» - O3HAKOMIIEHUE C
byHIaMeHTaIbHBIMH METOAaMH HMCCJIeI0BAaHUSI IEPEMEHHBIX BEJIMUYMH MOCPEACTBOM aHajIn3a OCHOBY
KOTOPOTO COCTaBIsieT Teopus AUPPEpeHIINANBHOTO W HWHTETPAIBHOTO ucyucieHus. OO0beKTaMu
W3YYEHHUS B JAHHON AUCLUMIUIUHE SBISIOTCS, Mpexae Bcero, GyHKIuU. C UX MOMOIIbIO MOTYT OBITh
cOpMYIMpPOBAaHBl KaK 3aKOH TPHUPOJAbI, TaK M Pa3HOOOpA3HbIE IMPOLECCHl, MPOUCXOISIINE B
SKOHOMHKE, Tpupoje, TexHuke. OTcroa OObEKTHBHas BaXXHOCTh MAaTEMaTHYECKOI'0 aHaju3a Kak
cpenctBa u3ydeHus QyHknwid. JucnurummHa < «MareMaTH4ecKuil  aHalu3» OTpakaeT BaKHOE
HaIlpaBJIECHUE Pa3BUTHS COBPEMEHHON MaTe€MaTHUKE, B HEM paccMaTpUBAarOTCS BONPOCHI, CBS3AHHBIE C
METO/ZIOM BBIUMCIEHUH. 3aaud Kypca pa3BUTh MaTEMAaTUYECKH KPYyro3op cTylaeHTOB. OOy4HThb
CTYJICHTOB Ba)KHEWIIMM TEOPETUYECKHM IIOJOKEHHUSIM MaTeMaTH4YEeCKOTrO aHallu3a, AHAIUTUYECKUM
METO/aM, BhIpAa0OTaTh y HHUX HABBIKH PEIICHUs KOHKPETHBIX 3a/ad, TPEOYIOUIMX, HCCIICHOBAHUSI
GbyHKIMI, CBSI3aHHBIX C HUMU BEJIHYHMH.

2.I1epeyenb npogecCHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMIT U TPYAOBBIX (PyHKUMIA,
COOTBETCTBYIOIIMX NPO(eCCHOHAIBHOI 1eATeIbHOCTH BbIITYCKHUKOB

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

OK3 2320 [IpemomaBaTenu B CpeIHEH IIKOJIC
2340 [IpemomaBaTeny B cUCTEME CIIEHATBEHOTO
obOpazoBaHus
Kon u O0001meHHbIe TPYAOBbIe GYHKIHMHA Tpyaosble GyHKIIUM
HAUMeHOBaHUe Kona HanMeHoBaHue YpoBeHnn HanmeHoBaHue Kon YpoBeHb
npogeccMoHAIbH KBaJIu(puKa (moaypoBeH
oro 101014 b)
cTaHAapTa KBaTu(uKa
107011
01.001 INexaror [eparoruueckast O6menenarornyec| A/01.6
(memarormyeckas JIeSITEIbHOCTh 110 Kast pyHKIHS. 6
JeSATENBHOCTD B IIPOEKTUPOBAHMIO U OO6yuenne
JIOLIIKOJIbHOM, peauzanuu Bocnurarensnas | A/02.6
HaYaJIbHOM 00pa3oBaTeIbHOTrO JIeATCILHOCTD 6
ob11eM, A | mporecca
OCHOBHOM 001IIeM, 00pazoBaTeNbHBIX 6
cpeaHeM oouieM OpraHu3aIHAX PasBuBatonias A/03.6
o0pa3oBaHHH) JIOIIKOJILHOTO, JIeITEIIbHOCTh
(BocTiuTaTeNb, Ha4aJIbHOI'O OOIIETO, 6
YUHUTENb) OCHOBHOTO 00111€TO,
CpeIHero ooIero
00pazoBaHMsI




[egarornyeckas [Menarornyeckas
JIESATEIBHOCTD 10 JIESITEIILHOCTD T10
MPOCKTHPOBAHUIO U peanuzanuu
B | peamisaiun 6 porpamMm B/03.6 6
OCHOBHBIX OCHOBHOTO U
0011e00pa30BaTEIHLHBIX CpeIHETO
porpamMmm o0b1ero
o0Opa3oBaHus

3.MecTto qucuuminnbl B cTpykrype OIIOII 6akanaBpuara
JucnumniuHa sBisieTcs OJHOM M3 OCHOBHBIX TUCIUIUIMH 0a3o0Boi (oOmenpodeccnoHanbHoil) yacTtu

po)eCCHOHAIBHOTO IMKJIa y4eOHOro IUIaHa MOJArOoTOBKM OakanmaBpa mo Hampasienuto 01.03.01.
«Matemarukay. Jucruminaa «MaTeMaTHYecKUi aHau3y» SBISETCS JIOTUYECKHM IIPOJIOJIKCHUEM
Kypca JJIEMEHTapHOH MaremMaTwku. J[Isi ee M3ydyeHuss HEOOXOAMMBI 0a30BBIE 3HAHHS: alTreOpBI,
JJIeMEHTapHbIX  (QyHKIUH, ymeHuwe auddepeHuupoarb. JlaHHas  JAUCHUIUIMHA  SBISETCS
MPEIIICCTBYIOMIEH ISl U3YUCHHSI CIICITYIOIINX TUCIUILINH: «Teoprst BEepOATHOCTEH, MaTeMaTHYeCcKast
CTaTHCTHUKA,  CIIyYallHbIE  TPOLECChI»,  «AHaIATHYCCKass  reoMmerpusi»,  «OOBIKHOBCHHBIE
muddepeHIraTbHbIC YpaBHEHU», « DYHKIIMOHAIBHBIN aHATTN3Y.

Ilepedyens npodeccuoHATBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBBIX (PYHKIHMI U TPYAOBBIX GyHKUMI,
COOTBETCTBYIOIIMX NPO(eCCHOHAIBHOI 1eATeIbHOCTH BbIITYCKHUKOB

HanmenoBanue nokymeHra Kon HanmenoBanue 6a30B0ii TPYIIIIBL,
JIOJDKHOCTH (Tipodeccun) uiu
CIIEIUATEHOCTH
OK3 2320 [TpemogaBaTeny B cpeaHeit MKOIe
2340 [IpemogaBaTeny B CHCTEME CIEITHAIIEHOTO

00pa3zoBaHUs
Kon u O0001meHHbIE TPY/I0BbIE GYHKIIUH Tpyaosbie GpyHKINH
HauMeHoBanue | Kog HaumenoBanue YpoBens | HaumeHnoBanue Kon YpoBenb
npogeccuonanb KBaIu(puK (moxypos
HOTIO aluu €Hb)
CTaHAapTa KBaJuGu

KalMH

01.001 Ilegaror [lenaroruyeckas Oomenenaroruu | A/01.6
(memarornueckas JIEITEIBHOCTBD T10 eckast QyHKITHSI. 6
JeSITeNIbHOCTD B MPOEKTUPOBAHUIO U OO0yuenue
IIOIIKOJIBLHOM, pea3anuu Bocrmrarensnas | A/02.6
HAYaJIbHOM 00pa3oBaTeNLHOTO JeSTebHOCTD 6
o0meM, A | mpormecca 6
OCHOBHOM 00pa3oBaTeNbHbIX
ob1IeM, OpraHM3AINSX PasBuBaromas A/03.6
cpeHeM 001IeM JIOIIKONILHOTO, ACATCIEHOCTD
00pa3oBaHNM) Ha4YaJIbHOTO OOIIETO, 6
(BocmiuTaTeNb, OCHOBHOTO OOIIETO,
YUHUTEIIb) CpEIHEro O0IIero




o0pazoBaHUs
Ilenarornueckas Ilegarornueckas
JIEATEILHOCTD 110 JEATEIBbHOCTD 110
MIPOCKTUPOBAHUIO U peanu3anuu
caTn3aIix porpamMmm

B |P H 6 porp B/03.6 6
OCHOBHBIX OCHOBHOTO H
0011e00pa3oBaTeIbHbI CpEIHEro
X oOmiero
porpaMm o0Opa3oBaHUs

3. Pe3yabTaThl 0CBOCHHS TUCHUILIHHBI (MOaYJis1) MaTeMaTHYeCKHid aHATU3
[Ipouecc wu3ydeHHs OUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME SJIEMEHTOB CJEIYIOIINX

komrereHimii B cootBerctBrr ¢ ®I'OC BO 1o nanHOMy HampaBJIeHHIO:

CBOMM BpPCMCHEM,
BBICTPANUBAaTh U
peann30BbIBaTh
TPAEKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE IIPHUHIIUIIOB
o0pa3zoBaHus B
TeYEeHHE BCEH )KU3HU

WHCTPYMEHTHI H METOBI
yIpaBJIEHUS BpEMEHEM IIPpU
BBINIOJTHEHUH KOHKPETHBIX 33744,
IPOEKTOB IPU JOCTHKEHUU
MMOCTaBJICHHBIX IIEJICH;

VK 6.2: Onpenensier
PUOPUTETHI COOCTBEHHOM
JESATEIBHOCTH, TMYHOCTHOIO
pa3BUTHA U TPOPECCHOHATBHOIO
pocra.

VK 6.3: OuenuBaet TpedboBaHus
pBIHKA TpyJia U IPEI0KEHUS
00pa30BaTeNbHbIX yCIYT AJs
BBICTPAWBaHUS TPACKTOPUU
COOCTBEHHOTO
npo¢eCCHOHATIBHOTO POCTa;

VK 6.4:Ctpout
podeCCHOHATIBHYIO Kapbepy U
oTpezieNisieT CTPATEruio
poeCCHOHATLHOTO PAa3BUTHUS;

Kon HanmenoBanue WNHnukaTop noctukeHus B pesynbprate ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETCHIIUH JUCLMIUIMHBI 00ydaronuics
17071 JIOJIKEH
VK-6 Crnioco6en ynpasnsats| YK 6.1: HUcnons3yer 3HATh:

Ilenu n 3a1aun Hay4HBIX
UCCJICIOBaHH 110
HaIPAaBJICHUIO
NEeSTeNIbHOCTH, Oa30BbIC
TIPUHIIAITE B METOJIBI X
OpraHu3alii; OCHOBHBIE
VCTOYHHMKHN HAy4YHOHN
uH(popMaIuu 1 TpeboBaHuUs
K [IPE/ICTaBICHUIO
UH(GOPMaIIMOHHBIX
MaTepHaJIOB; CIIOCOOBI
OTIpeJieNIeHus BUJI0B U TUIIOB
poeCCHOHANIBHBIX 3a]1a4,
CTPYKTypUPOBaHUE 33724
Pa3TUYHBIX TPYIIII,
(bopMynHpOBKa N3BECTHBIX
YTBEPKJICHUM, CIEACTBUN U3
HUX

YMers:

CocraBnsith 001U TUIaH
paboTHI IO 3aJJaHHON TEME,
npejiaraTh METOIbI U
crocoObI 00paboTKH
pe3yabTaToOB, IPOBOANUTH
HCCIIeI0OBaHUS 110
COI'JIACOBAHHOMY C
PYKOBOJUTEINEM ILIaHy,
MPEJICTABIISITh MOJTYICHHBIC
pe3yNbTaThl, BHIOUPATh
HanOosnee 3¢ (heKTuBHBIC
METO/IbI PEIIEHUSI OCHOBHBIX
THUTIOB 3314,




BCTpCHAIOIIUXCA B

MaTeMaTHUKe.
IIK-1 Crnioco0OeH onpenenuTs | 3HaeT: 0COOEHHOCTH
oO1IHe HOPMEI 1 COBPEMEHHOT'0 dTara pa3BUTUS Braners:
BAKOHOMEPHOCTH 0Opa3oBaHMs B MUPE, 3TAIIbI CUCTEMATHICCKUMU
OTICIIFHOMN [Pa3BUTUSA MATEMATUKH. SHaHUAMU 10 HalIpaBJICHUIO
MpeMeTHON 00s1acTH [YMeeT: CUCTEMHO aHalnu3upoBarh | ACATEIbHOCTH]
H(OpMAaINIO, COOCTABIISATH, YIIIyOJIEHHBIM 3HAHUSMH T10
TeJ1aTh BHIBOJEBL. BBIOpaHHOM
Biianeer: coBpeMEeHHBIMU HaIIpaBJICHHOCTU
METOIaMHU, METOI0JIOTHEH ITOJITOTOBKH, 0a30BBIMU
Hay4YHO-HCCIIEA0BATEIBCKOMN HaBBbIKaMH IIPOBCACHUA
IeATEIPHOCTH B 00JIaCTH HAay9HO-HCCIIEOBATCIBCKUX
MaTeMaTUKH, JEMOHCTPUPYET paboT MO MPEeIOKEHHO
[IOHUMaHKE O0IEeH CTPYKTYpBHI. TEeMC.
Crocoben 3HaeT: MeToanl HCCIIeTOBAHMS,
OIlK-1 PUMEHSATD [pUMEHSIEMBIE B
(GbyHIlaMeHTaJIbHbIE | MaTeMaTHYeCKOM aHaJlu3e,
3HaAHUS, KOMILJIEKCHOM U
MOJTyYCHHBIC B (GyHKIIMOHAJIBLHOM aHaNN3e,
o0nactu anredpe, aHaATUTHYECKON
MaTeMaTUYeCKUX T€OMETPUH U TOTIOJIOTHH,
WM €CTECTBEHHBIX | MuddepeHanibHbIX
HayK, U YpaBHEHUSX, TUCKPETHOU
WCIIONB30BaTh UX B | MATEMaTHKE U MaTeMaTHUIECKOU
npodeccnoHanbHOM | IOTHKE, TEOPUH BEPOSTHOCTEH,
NeSITeIbHOCTH MaTeMaTUYeCKOW CTATUCTUKE U

CIy4alHBIX MpoIeccax,
YHUCJICHHBIX METOAAX,
TEOPETUUYECKON MEXaHHKE.

Ymeer: [1yonnuHo 10Ka3bIBaTh




U 00BACHATH (PyHIaMEHTAJIbHBIE
pe3ysbTaThl B
COOTBETCTBYIOLIMX pa3/ienax
MaTEeMaTHKH.

Bnageer: HaBblkamu cTpororo
JI0Ka3aTeNbCTBA YTBEPKIACHHM B
00yacTy MaTeMaTH4ECKOI0
aHaJn3a, KOMIUIEKCHOTO U
(YHKIMOHATIBHOTO aHAJIH3a,
anreOpbl, aHATUTUYECKOM
reomMeTpuu, AudQepeHrnanbHOMI
F€OMETPUU U TOTIOJIOTHH,

QG epeHIaIbHbIX
YpaBHEHUH, JUCKPETHOMN
MaTeMaTuKe U MaTeMaTUYECKOMN
JIOTUKH, TEOPUU BEPOSITHOCTEH,
MaTeMaTUYECKON CTaTUCTUKE U
CIIy4aifHBIX MPOLIECCOB,
YHCIIEHHBIX METOJIOB U
TEOPETUYECKON MEXaHHKE.

4.CTpPyKTYpa M cojiep:KaHue JUCUMIJIMHBI (Moay/as) MaTemaTnyeckuii aHaIu3
4.1. CTpyKTypa ITUCHUNIHHBI (MOIYJIA)

OO01mast TpyA0€MKOCTh JTUCIHTLINHBI COCTABISAET 23 3a4eTHBIX eAHUIIBI, 828 yacos.

Bua yueOHoii padoThbl Bcero IHopsinkoBblii HOMeEpP
cemecTpa

1 2 3 4
OO01mas TpyI0eMKOCTh AUCITUIUINHEL BCero (B 3.€.), B 24 3.e. 4 5 5 10
TOM YHCJIE:
Kypcogoii mpoekt (padbota) HE TIPETyCMOTPEHO
AynUTOpHBIE 3aHATHUS BCETO 352
(B akaz. yacax), B TOM YHCIIE:
Jlexumu 36 36 36 34
[TpakTHveckre 3aHATHUS, CEMHHAPHI 48 62 32 6
JlaGopatopHble paboTEHI
CamocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 431 36 55 112 21
qucye:
KCP
DK3aMeH 81 27 27 27
OO01mas TpyI0eMKOCTh JUCITUTUIAHBI 864 144 180 180 360




Buapl yueGHOIT paboTHI, BKIIOUast

CaMOCTOSITENIbHYIO Pa0OTY CTYJCHTOB U

DOopMBI TEKYILETO
KOHTPOJIS

Ne TPYIOEMKOCTH (B 4acax) ycIeBaeMocTH (1o
HaumenoBanue HEJIeNISIM CEMECTpa).
pasiesioB ¥ TeM DOpMBI IPOMEKYT.

AMCUHIUTMHBI (MOJLYJIsT) AynutopHas pabora CamocTosTeabHast aTTecT
pabora
(o) = o
= 8,‘ § %) o g: E 4 &
s |§E| | E|C s |8 E24¢8
= 3 g Tl g| 2 E 18208493
= = al a| % d 4d 9 s| 8 9 3
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123 828 142 | 252 434
4
Cemectp 1 180 | 36 64 80
Paspen 1 10 15
Tema 1.1: DnemeHTHI TEOpUH 3 5
MHOXKECTB
Tema 1.2.: [leiicTBUTENHHBIC 2 5
qucia
Tema 1.3.: YucnoBble GhyHKIUH 5 5
Paznen 2 8 16
Tewma 2.1.: [Ipenen ancnoBoit 3 5
MOCJIE/IOBATENILHOCTH
Tema 2.2:TIpeaesn 4ucCa0BOM 2 6
byHkIMN
Tema 2.2.: HenipepbiBHbIE GYHKIMK 5
Pasnen 3 18 33
Tema 3.1.: [IpousBosHbIE U 6
Qg depeHIraTs
Tema 3.2.: OCHOBHBIE TEOPEMBI O 6
muddepeHIIpyeMbIX ) YHKITHIX
Tewma 3.3.: [IpaBuno Jlonurans 5
Tema 3.4.: dopmymna Teiinopa S
Tema 3.5.: IIpunoxenue 6
nuddepeHnnanbHOTO HCUUCTEHUS
K UCCIICOBaHMIO (DYHKITHH
Tema 3.6.: O6miee MOHATHE 5
mpeena: mpejaen mo 6ase
4. [Cemectp 2 180 (36 72 45
Pazpnen 1 8
Tema 1.1.: Heonpenenennsrit 8
HHTErpaj
Pasnen 2 16 35
Tema 2.1.: OnpeneneHHbIN 7
HHTErpaj
Tema 2.2.: HecoOcTBeHHBIE 7
HHTETpajbl
Tema 2.3.: MeTpuueckue 7
MIPOCTPAHCTBA
Tema2.4.: KoMnakTHOCTb B 7




MCTPHUUCCKUX NPOCTPAHCTBAX

Tema 2.5.: HenpepbiBHBIE 3 7
0TOOpaXKEHUSI B METPUUCCKUX

MIPOCTPAHCTBAX

Pasznen 3 15 29
Tewma 3.1.: [IpousBoHbIe U 5 8
i depeHnransl GyHKIMNA MHOTHX

MIepPEeMEHHBIX

Tema 3.2.: JIokansHBIE 4 7
SKCTPEeMYMBI (YYHKIIMHA MHOTHX

TIepEeMEHHBIX

Tema 3.3.: HesiBHbIe pyHKIIIN 3 7
Tema 3.4.: YcaoBHBI 3 7
DKCTPEMyM

Cemectp 3 171 |36 48 87
Pasznen 1 7 6
Tema 1.1.: Yncaossie psaab 7 6
Paszaea 2 13 18
Tema 2.1.: PyHKIIMOHAABHEIE 4 6

IMOCA€A0BaTE€AbHOCTI 11 PSIADL

Tema 2.2.: CTeneHHbIe psiabl 5

Tema 2.3.: Paap @ypre 4 6
Pazaea 3 16 24
Tema 3.1.: VInTerpaasl, 4 6
3aBUCAIIME OT [IapaMeTpoOB

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

Tema 3.4.:AcuMnITOTHYECKIIE 4 6
pa3A0>KeHus

Cemectp 4 297 |34 |68 195
Pasgeal 7 22
Tema 1.1.:Mepa JKopaaHna 2 2
Tema 1.2.: KpatHsrit unTerpaa 5 10
Pumana

Pasaea 2 13 28
Tema 2.1.: Kpusnie

Tema 2.2.: Kpusoanzernnie 5
MHTEeTpaAbl

Tema 2.3.: IloTeHIIMaAbHBIE 4 7
BeKTOpHBIE 110451

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

Tema 3.2.: [lopepxHOCTHBIE 7
VHTErpaasl

Tema 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa

Octporpaackoro- I'aycca




Tema 3.5.: Obmas popmyaa 2 6
Crokca

864 142 |180

DK3aMeH

4.2. Copep:xanue JTUCUMILIMHBI (MOXYJIS)

1 CEMECTP

Paszoen 1

Tewma 1.1. DneMeHTHI TEOPUU MHOXKECTB

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

2. Meron maTeMaTHYECKON UHIYKITUH.

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

Tema 1.2. JlelicTBUTEIbHBIC YHCA

1. Moayns BemecTBeHHOT0 uncia. HepaBeHcTBa ¢ Moaysem.

2. I'eomeTprueckas HHTEPIIPETALNS BEIECTBEHHBIX uncell. [Ipenenbable TOUKH, OTKPBITHIE
Y 3aMKHYTBIE MHOXKECTBA Ha YMCJIOBOM IIPSAMON. PacmmpenHas ynuciaoBas npsmasi.

3. HaxoxzeHue rpaHeil YuCIOBbIX MHOKECTB.

Tema 1.3. YucnoBsle pyHKINN

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

2. Pemienue pyHKIIMOHAIBHBIX HEPABEHCTB METO/10M MHTEPBAJIOB.

3. IToctpoenue rpadukoB HyHKIUH.

Paszoen 2

Tema 2.1. IIpenen 4rciioBoOi MOCIEI0BATEILHOCTH

1. HaxosxaeHue npeseoB YUCIOBBIX MocieaoBaTebHocTel. Tabaua 5KBUBAIEHTHBIX 10-
cienoBarenbHOCTeN. CpaBHEHHE POCTA MOCIEA0BATEIIBHOCTEH.

2. IloanocnenoBaTeapHOCTH M YaCTUYHbIE NPEeIibl. BepXHUil 1 HUKHMI ITpeiensl ocie-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen uncnoBoi GpyHKIUU

1. HaxoxaeHnue npeenoB YucaoBbIX GyHKIMM. Tabnuna skBuBaieHTHbIX QyHKIUN. CpaB-
HEHHE POCTa (HYHKIIMH.

2. Pazno)xeHre OCHOBHBIX 3JIEMEHTapHbBIX (DYHKIUHN 10 IEPBOro MOPsIKA MATOCTH.

3. OnHocTopoHHue npenensl. beckoneunsle npeaens GyHKIUU. YacTHUHBIE TPEAEIH,
BEPXHUU U HIDKHUN TIpeesbl QYHKIIUH.

Tema 2.3. HenpepbIBHBIE QYHKIIUN

1. UccnenoBanue GyHKIMHM Ha HEPEePHIBHOCTH. Kitaccudukarus Touek pa3phiBa.

2. CBoiicTBa HETIPEPBIBHBIX (DYHKINH.

Pa3zoen 3

Tema 3.1. IIpousBonHble U U hepeHransl

1. ITpousBoaHas GyHKIMH, €€ TeOMETPUUYECKUN U (PU3NUECKHUI CMBICIL.

2. Texuuka nudepeHpoBanus GyHKINH.

3. 'eomerpuueckue nMpuiIoKeHUs MPou3BoIHOM. [IpubIMkeHHOE BRIYUCIICHHE 3HAUCHUI
GbyHKIHH ¢ moMoIso qudGepeHInanoB.

4. Beicine nmpousBoiHbie. Bricmue nuddepennuansr. opmyna Jleitoauna.

Tema 3.2. OcHOBHBIE T€OpEMBI 0 TP PEPEHIUPYEMbIX QYHKIHAX




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
Teiinopa i BeruuciaeHus npeenon. [IpuOnurkeHHble BEIUNCIEHUS ¢ TOMOIIbI0 hopMmyisl Telnopa.
Tema 3.5. Ilpunoxxenust iudpepeHInaTbHOr0 UCUUCICHHS K UCCIESAOBAHUIO (DYHKIIHHA.

1. HaxoxxaeHne npoMexyTKOB MOHOTOHHOCTH M JIOKaJIbHBIX SKCTPEMYMOB (DYHKIUH.

2. HaxoxxaeHue ria00anbHbIX SKCTPEMYMOB (DYHKIIMH, HENPEpbIBHON Ha oTpe3ke. Haxoxaenue
TOYHBIX IpaHell PyHKIUH.

3. HaxoxeHue BBITYKIIBIX (QYHKIUI U TOYEK reperuoa.

4. HepaseHcTBo MeHceHa U ero mpuUMeHEHHs.

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. OcHoBHble onpeaeneHus. CBoCTBa HEONPEEIEHHOT0 HHTerpasa. Tabiuia 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 ¢popmyine Heiorona-Jleitbnuna. 3amMena 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 3HAKOMIOCTOSHHBIX (DYHKIIMH C HECKOJIBKUMU
0COOBIMH TOUKAMH.

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. Haxox/1eHre 4acTHBIX IPOM3BOIHBIX U TU((HEPEHIINATIOB BBICIINX TOPSAIKOB.

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. HaxoxaeHue ycaoBHBIX 3KCTPEMYMOB METOJIOM CBOOOJIHBIX AUPPEPEHIINATOB 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
PaBHOMEPHOM CXOIUMOCTH (QYHKIIMOHATILHOTO psAa.

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

Tema 2.2. CrerneHHbIe PsiIbl

1. HaxoxxneHue paguyca U HHTEpBaja CXOJUMOCTH CTeneHHOro psaa. Popmyna Komm-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. [lounennoe unTerpupoBanue u qudpdepenuuponanue psgoB Oypre. Cymmuponanue psaaos Dypee.
Pa3zoen 3

Tewma 3.1. UnTerpansl, 3aBucdiue OT NapaMeTpoB

1. UccnenoBanue paBHOMEPHOM CXOJIMMOCTH ITapaMeTPUUECKUX UHTErpaiioB. MIHTerpupoBanue u
muddepeHIMpoBaHIEe UHTETPAJIOB IO MapaMeTpy.

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 UHTerpanoB. Jlemma Batcona u merop Jlannaca.
4 CEMECTP

Paszoen 1

Tema 1.1. Mepa XKopaana

1. Kpurepuii namepumoctu MHokecTBa 1o JKopaany. CBoiicTBa U3MEPUMBIX MHOKECTB. Mepa
IPSIMOTO MTPOU3BEIEHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatnslii unTerpan Pumana

1. CBenenue ABOIHOrO MHTETpaia K NOBTOpHOMY. [lepeMeHa nopsiaka HHTErpUpOBaHUsS B IBOMHOM
UHTETpaIe.

2. 3aMeHa IepeMEHHBIX B IBOWHOM MHTErpae.

3. CBeneHue TpoHOIO MHTETpasia K NoBTOpHOMY. [lepemena nopsiika UHTErpUpOBaHUs B TPOMHOM
UHTETpae.

4. 3ameHa NepeMEHHBIX B TPOMHOM HHTETAJIE.

5. 'eometpuyeckuil 1 pU3NUECKH MPUITIOKEHUSI TBOMHBIX U TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEeHHBIE KpaTHBIE HHTETPAIbI

1. UccnenoBanme Ha CXOIUMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Paszoen 2

Tewma 2.1. Kpusbie

1. [TapameTpu3anus INIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnenue jyinH KpuBbIX. HatypanbHas napamerpusanus.

Tema 2.2. KpuBoJMHENHbBIE HHTETPAJIBI

1. Beruncienue KpUBOJIMHEUHBIX MHTETPAJIOB MIEPBOTO poOJa.

2. Beruncnenue KpUBOJIMHENHBIX HHTEIPajIOB BTOPOIO poAa.



3. ®uznueckre NpuiI0KEHNsI KPUBOJIMHEMHBIX NHTETPAJIOB.
Tema 2.3. IloreHuInanbHbIE BEKTOPHBIE MOJIS
1. [TpoBepka ycioBuii moaHOro AuddepeHiana B OTHOCBI3HON 001aCcTH.
2. ®opmyna HeroTona-JleitOnumna 11 GyHKIUNA MHOTHUX NEPEeMEHHBIX. POTOp BEKTOPHOTO MOJIS.
[Mupkynsanus BEKTOPHOTO OJIS BAOJIb 3aMKHYTON KPUBOIA.
Tema 2.4. ®opmyina ['puna
1. Beruucnenue JBOMHBIX HHTETPATIOB C MOMOIILI0 (opmyiibl ['puHa. Beraucinenue miomnaaeu npu
MIOMOIIIY KPUBOJIMHEHHBIX HHTErpaioB. Pasnuunbie hopmel 3amucu popmyisr ['puna.
Pazoen 3
Tema 3.1. IloBepxHocTu
1. ITapameTpu3zanus MoBEpXHOCTE.
2. HaxosxaeHne KacaTeiabHOH IJIOCKOCTH U HOpMallK. Berurcienne nepBoil kBagpatnaHoit popmy
IIOBEPXHOCTH.
3. Beruncnenue miomaseit moBepXHOCTEH.
Tema 3.2. [ToBepXHOCTHBIE UHTETPAJIbI
1. BeruncneHne noBepXHOCTHBIX HHTErPAIOB MIEPBOrO POJA.
2. BeruncineHue NoBEpXHOCTHBIX MHTErPaJioB BTOPOTO pOJa.
3. 'eomeTpuyeckne 1 pU3MUECKUE IPHIIOKEHHSI TOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. BeruncneHre moBepXHOCTHBIX HHTETPATIOB MPH moMoInu ¢popmyisl Ctokca. Pasnnunsie Gpopmer
3anucu popmyisl Crokca.
Tewma 3.4. ®opmyna [Maycca-Octporpaackoro
1. BeluncnieHre NOBEpXHOCTHBIX MHTETpaioB Mpu oMot ¢popmynsl Octporpajackoro-I'aycca.
Brrancnenne 065eMOB ITpH MOMOIIY TTOBEPXHOCTHBIX HHTETPaIoB. Pa3znuunbie popmbl 3ammcu
dopmynsl Octporpaackoro-I"aycca.
Tema 3.5. O6mas gpopmymna Ctokca
1. BeluncnieHre BHEIIHET 0 MPOU3BeIeHHs U BHEIIHEro quddepeniuana tuddepeHaabHbX GopM.
2. 3ameHa nepeMeHHbIX B TuddepeHiuanbaoil popme.
3. Obmas ¢popmyna Crokca. Jlemma ITyankape. dusznueckue npunoxeHus quddepeHnnanbHbIX
dbopm.
7. Tembl 1adopaTopHbIX padoT (JIabopaTopHbIil NPAKTHKYM)
He npenycmotpens! yueonsim mianom OOIT.
8. IlpumepHast TeMaTHKa KypCOBBIX padoT
He npenycmotpens! yueOHbIM tutaHoM OOII.

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTHBHBIE U MHTEpPAKTUBHbIE (OPMBI: JEKIUHU, NPAKTHUYECKUE 3aHATHS, KOHTPOJIbHBIE pPabOThHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHbl. B TedyeHHe CeMEeCTpOB CTYIEHThl pElIaloT 3aJa4d, YKa3aHHBIE
[IPET01aBaATEIIEM.

6.YueOHO-MeTOIMYECKOE oOOecneyeHHe CaMOCTOSATENHLHOH PadoThl CTyAeHTOB. OUEeHOYHbIE
CpPeACTBA ISl TEKYyILIero KOHTPOJISI YCIEeBAeMOCTH, NPOMEKYTOYHOH aTTecTAMH [0 HTOram
0CBOCHUA NUCHUIIJIMHBI.

6.1. Ilnan camocTosiTe/IbLHOMH PadOTHI

Ne ni/m HaunmeHnoBaHue TeMbl Bua camocrosiTe1bHOM padoThI




Cemectp-1

1.1--1.3

DNEMEHTHI TEOPUH
MHOECTB.
JleMicTBUTEIbHBIC YHCTIA.
YuciioBbie GyHKIINAH.

KonTtponbHast padora Ne 1

2.1-31

[Ipenen uncnoBoit
MOCIIEI0BATEIHLHOCTH.
[Ipenen uncnoBoit
GyHKIIHH.
IIpousBoanas u
nuddepeHnmal.

HccnenoBaTenbekas JOMaIHsIs
paborta Nel

3.2-34

OCHOBHBIE TEOPEMBI O
QG GepeHIpyeMbIX
byuknusx. [Ipasuno
Jlonuransa. ®opmyna
Teitnopa.

KonTponbnas padorta Ne2

3.5-3.6

Jlpunoxenune
nuddepeHIaIbHOTO
WCYHCIICHUS K
UCCIICIOBAaHHUIO (DYHKITUH.
OO6miee nMoHATHE TIpEea.

HccnenoBaTenbckas JoManHss
pabota No2

Cemectp-2

11,2122

Heonpenenenuslit
uHTerpas. OnpeneneHHbIil
unterpai. HecobcTBeHHbIE
WHTETpaJIbl.

KonTponbHnas padora Ne 1

2.3,25,31

Merpuueckue
IIPOCTPAHCTBA
.HenpepreIBHOCTH CIIOKHOU
¢byHkn. OyHKIUT
MHOTI'MX [TIEPEMEHHBIX.

Teopetnueckuit Tect Nel

3.2,3.3,34

IIpousBoaHbie U
muddepeHmansl GyHKINNR
MHOTHUX IIEPEMEHHBIX.
®opmyna Teitopa.
JlokasibHBIE SKCTPEMYMBI.
Y CIIOBHBIN KCTPEMYM.

KonTposnbnas padora Ne 2

Cemectp-3

11,21,

Yucnosele psiabl.
DyYHKIIMOHATIbHBIE
MOCJIEA0BATEIBHOCTH U
PAIBI

KonTposnbnas pabora Ne 1

2.2-2.3

Crenennsle psaabl. Psbl
Dypre

Hccnenosarennckass oMamysas
paborta Nel

3.1-34

WHTerpaisl, 3aBUCSIIAE OT
apaMeTpoB. DUIEPOBbI
WHTETPaJIbL.
[IpeobpazoBanue Dypre.
ACHUMIITOTHYECKHE

Teopernuecknii Tect Nel




pa3IoKeHusI.

Cemectp-4 Mepa Xopnana. Kpataele | Teopernueckuii tect Nel
uHTerpainsl Pumana.
11,12,2.1, | Kparusle HecoOCTBEHHBIE
WHTErPAJIbI.

2.2-2.4 KpuBonuuelinbie Teopernueckuii Tect Nel
WHTErPaJIbI.
[TorenuuanbpHbIE
BEKTOpHBIE noJist. Dopmyna
I'puna.

3.1-3.3 [ToBepxHoCTH. HccnenoBarenbckas qomMarnasst
[ToBepxHOCTHBIE paGota Ne 3

uHrerpansl. Dopmyna
Crokca.

3.4-3.5 ®opmyna ["aycca- Kontponbhas padora Ne 1
Octporpaackoro. O6mas
dopmyna Crokca.

OIIEHO‘—IHLIe CpeacTBa IJsl TEKYIIEro KOHTPOJIA YCIIEBACMOCTH H l'[pOMe)KyTO'—lHOﬁ aTTeCTAallMH

Kpurtepuu onieHkn npomMe;KyTo4HOM aTTecTanum B oopme 3auera

Onenka | XapakrepucTuka TpeOOBaHUM K pe3yibTaTaM aTTecTalluy B (popme 3auera

«3auTeHo» Teopernueckoe copep)aHnue Kypca OCBOCHO MOJIHOCTBIO 0€3 MpoOesioB UiTH B
1IETIOM, W OOJIbIIIEH YacThi0, HEOOXOIMMbIE TPAKTUUYECKUE HABBIKU PaOOTHI C
OCBOEHHBIM MaTepHajioM C(HOPMHUPOBAHBI WK B OCHOBHOM C()OPMUPOBAHEI,
BCE WM OONBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoi yaeOHbIX
3aJlaHu¥ BBITOJTHEHBI, OT/ICTIbHBIC U3 BHITIOTHEHHBIX 33IaHUN COJIEpKaT
OIITUOKHU.

«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboTel HEe chOPMUPOBAHKI KM CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yueOHO# mporpaMmoit 3agaHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OMIMOKaMH, Ka4e€CTBO MX
BBITIOJTHCHUS OIICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

Kpurepun oneHKH NpOMeKYTOYHOI aTTecTaunu B popMe IK3aMeHa



Onenka XapakTepucTuka TpeOoBaHMIA K pe3ybTaTaM aTTecTallu B (hopme
9K3aMeHa

«OTINIHOY Teopernueckoe colepkaHHE€ Kypca OCBOCHO IIOJIHOCTBIO  0€3
npoOesoB, CHUCTEMHO W TJIYOOKO, HEOOXOIMMBIC NMPAKTHYECKHE HAaBBIKH
paboThI ¢ OCBOGHHBIM MaTepuaioM chOpMUPOBaAHbBI, BCE MPETYCMOTPEHHbBIE
paboueii yueOHOM TporpaMMoi yueOHbIE 3a/IaHHsI BBITTOJIHEHBI O€3yIpevHo,
KayecTBO WX BBINOJHEHHUS] OICHEHO YHUCIOM OayjioB, OJNM3KHM K
MaKCHUMYyMY.

«Xopormro» Teopernueckoe coaep’kaHue Kypca OCBOSHO B IIeIOM 0e3 MmpoOeros,
HEOOXOMMBbIC MPAKTHYECKUE HABBIKA PA0OTHI C OCBOEHHBIM MaTEpHAJIOM B
OCHOBHOM  C()OPMHPOBAHBI, MpeayCMOTpEeHHbIe paboueil  ydeOHOM
MPOrpaMMOi y4eOHBIC 3a/IaHUs BBIMIOJTHEHBI C OT/ICIIbHBIMA HETOYHOCTSIMH,
KauyeCTBO BBIIOJIHEHHA OOJIBIIMHCTBA 3aJaHUM OLIEHEHO YHCIOM OalIoB,
OJIN3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT Teoperndeckoe copepkaHue Kypca OCBOCHO OOJBIICH YacTbio, HO
eIIbHOY» mpoOesibl  He  HOCAT  CYIICCTBEHHOTO  XapakTepa, HE0OXO0JIUMBIC
MPAKTUYECKHE HABBIKM PAa0OThI C OCBOCHHBIM MAaTEpHajioM B OCHOBHOM
chopMUpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil yueOHOi
porpamMMoil y4eOHBIX 3a/laHUil BBIIIOJHEHBI, OT/ICJIbHBIC U3 BBIMOJHEHHBIX
3aJJaHHi COJICPKAT OLTHOKH.

«HeynosnerBop Teopetnueckoe CoJIep>KaHue Kypca OCBOEHO YaCTUYHO,
UTENBHO» HE0O0XO/AMMBbIE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX pabodueil yueOHOU
MpOrpaMMoil y4eOHBIX 3aJaHUM HE BBIIIOJHEHO JIMOO BBIIOJHEHO C
rpyObIMH OIIMOKaMHU, Kaue€CTBO UX BBIMOJIHEHUS OLIEHEHO YHCIOM 0asuioB,
OJIM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSTEIbHON PadoThl CTYICHTOB
CamocrosTenbHas paboTa ABISE€TCS OJAHUM M3 BHJIOB YU€OHOM AESITETbHOCTH OOy4aroluXxcs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PEeIEHHUI0 MpobeM y4eOHOro 1 Mpo(eccuoHaIbHOTO YPOBHSL.
AynuTopHas caMocTosITelbHas paboTa Mo yueOHON AUCIUIUIMHE OCYIIECTBIISETCS Ha Y4eOHBIX
3aHATHUAX M0]] HETIOCPEICTBEHHBIM PYKOBOACTBOM IpenoaBaTesis U M0 ero 3aJaHuIo.
BHreaynuropHas camocTosiTenbHasi paboTa BBIMOJHAETCS 110 33/1aHUI0 MpenojaBarens 0e3 ero
HENOCPEJICTBEHHOI'O yYacTHSI.
Bunsl 3amanuii JUisi BHEAyIUTOPHOH CaMOCTOSTENbHOW paboThl, MX XapakTep, yUUTHIBATh
cnenuuKy u3yyaeMon yueOHO! JUCIUILIMHBL, HHAUBUAYalbHbIE 0COOEHHOCTH 00y4Yaroerocs.
KoHTponbs camocTosITeTbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCs KaK eIUHCTBO
IBYX (GopM:
1.caMOKOHTPOJIb M CaMOOLIEHKA 00y4aroIerocs;
2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IPENO1aBaTEs.
Opranuszanusi 1 pyKoBOJACTBO ayIMTOPHOH CAMOCTOSATEJILHOM padoThI
AYI[I/ITOPHBJI CaMOCTOATCIIbHAA pa60Ta 10 JUCHUIIIIMHE BBIIIOJHACTCA Ha y‘IG6HBIX 3aHATUAX
II0J] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAaBATENs U 110 €r0 33JaHUIO.



OCHOBHBIMU BUJIaMHU ayIUTOPHON pabOTHI CAMOCTOSITEIIbHONW PaOOTHI SBIISIOTCS

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHUYECKHX DPAOOT OCYIIECTBISETCS Ha JaOOpaTOPHBIX MU
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU € rpadukoMm yudeOHOro mpouecca. g obecrneueHus
CaMOCTOSITENIbHOW  palboThl TMpemnojaBaTeIsiMU  pa3padaThIBAlOTCS METOJUYECKHE YKa3aHHUA 10
BBITIOJIHCHHIO JTA0OPATOPHOM /TPAaKTUIECKOM pabOTHI.

Pabora ¢ nutepaTypoil, APYrUMH MUCTOYHUKAMH HH()OPMAIIUH, B T.4. SJCKTPOHHBIMH, MOKET
pealn30BbIBATHCS Ha CEMUHAPCKUX M IMPAKTUYECKUX 3aHATUAX. JlaHHBbIE MCTOYHUKH WH(MOpMaLuu
MOTYT OBITH TMpPEICTAaBICHBl Ha OyMa)XHOM W/WIIM 3JCKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
Nurtepuer.

[IpenonaBarens GopMyIHpPYET LeNb pabOTHl C JAHHBIM U HCTOYHHUKOM WH(POPMAIIUHU, OTIPEIEISIET
BpeMsl Ha IPopaboOTKy TOKyMeHTa U (P OpMY OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCEro MCIOJb3yeTCsSd HA CEMUHAPCKOM,
MIPAKTUYECKOM U IPYrux Bujax 3anatuil. [IpobieMHuas /cutyanioHHas 3aj1a4ya 10JKHA UMETh YETKYIO
(opMyIHPOBKY, K HEW TOJKHBI OBITh IOCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HaUTH
u obocHOBaTh. KpuTepuu OIICHKM MPaBWIBHOCTH pELIECHUS MPOOJIEMHON/CUTYAlMOHHON 3a/1a4yu
JIOJKHBI OBITH M3BECTHBI BCEM 00YYaIOLTIMCS.

Opranusanus 4 pyKoBOACTBO BHeayJAUTOPHOH padoThl

BreaynutopHasi caMOCTOsITENIbHAS paboTa BBITOIHACTCS IO 3aJaHHUIO MPEToAaBaTes, Ho 0e3
€ro HermoCPeICTBEHHOTO Y4aCTHsl.

[Ipu npenpsBIEHUW BHUAOB 3aJaHW HA BHEAYAUTOPHYIO CaMOCTOSATEIBHYIO padoTy
PEKOMEHIyeTCSI HMCIOJIb30BaTh AU(PPEPEHIMPOBAHHBIM MOAXOI K YPOBHIO TMOATOTOBICHHOCTH
oOyuaromerocsi. Ilepen BBIOTHEHHEM BHEAYTUTOPHOH CaMOCTOSTENBLHOW pabOTHI HpenojaBaTeib
MPOBOAMUT KOHCYIBTAIIMIO C OMpPENEICHUEM LIeTU 3aJaHus, €ro COJEp>KaHusl, CPOKOB BBITIOJHEHUS,
OpPUEHTHPOBOYHOTO O0BeMa pPabOTHI, OCHOBHBIX TpeOOBaHUI K pe3yinbTaraM palbOThl, KPUTEPHEB
OLICHKH, (OpM KOHTpOJNSL M TEpeyHs IUTepaTyphl. B mpoliecce KOHCYIbTallMM MPENoaaBaTeib
IpeyNpexIaeT O BOZMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUAIOIIMXCS MPU BBIMOJIHEHNUN 33 JaHUsl.

Jns  Metoguueckoro obOecneueHUs: M PYKOBOJACTBA CaMOCTOSTENBbHOM paboTolt B
00pa3oBaTeIbHOM YUPEKIECHUU pa3padaThIBAIOTCS YUEOHBIE MOCOOMS, METOIUUECKHE PEKOMEHIAINHI
[0 CaMOCTOSATENbHON MOATOTOBKE K Pa3jIMYHBIM BUAAM 3aHATUH C y4ETOM CIELUAIBHOCTU y4eOHOM
JTUCIUTIIMHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0OBbE€Ma M COJIEPKAHHS CaMOCTOSTEIbHOMN
paboThl, (hOpM KOHTPOJIS U T.II.

CamocTrosTenbHas paboTa MOXKET OCYIIECTBIATHCS UHIMBUIYaIbHO WM IPyHIaMH CTYAEHTOB
B 3aBUCUMOCTH OT ILeidH, 00beMa, KOHKPETHOW TEMaTUKHU CaMOCTOSATENbHOW paldoThl, YpOBHS
CJI0KHOCTH, YPOBHS ITOATOTOBJIEHHOCTH 00yYarOIINXCA.

Bunamu 3aganuii 11st BHEayAUTOPHON CAaMOCTOSITETFHOM pabOThI MOTYT OBITh:

- JUIs OBJAJIeHUs 3HAHUSMU: YTEHHS TEKCTa; COCTaBJEHMs IUIaHA TEKCTa; rpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAaHME TEKCTa; BBIMUCKM U3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHMKAM; ydeOHO-HMccleaoBarenbckas padoTa; HCIONb30BaHHE ayAuo U
BUJIEO3aMMCEN, KOMIIBIOTEPHON TEXHUKH U IHTEpHET pecypcoB U 1p.;

- JI7Is 3aKpeTJIeHHs] M CUCTeMaTU3alliuy 3HaHW: paboTa ¢ KOHCIEKTOM JIEKIIMH; IOBTOpHas padboTa
Ha/ y4eOHBIM MaTepuaioM; COCTaBJICHHE IJIaHa, TE3UCOB OTBETA; COCTaBIEHHE Tabiul, pedycos,
KPOCCBOPJIOB, TIJOcCcapusi JUIsl cHUCTeMaTH3aluu Y4eOHOro Marepuaia; H3yuYeHUe CIoBapen,
CIPAaBOYHUKOB; OTBETHl HAa KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COO0O0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepEeHIIMHU; TIOArOTOBKa

pedepartos, 10KIa0B; cocTaBieHue Ouorpadui, 3a1aHuii B TeCToBOU opme U Jp.

- g GOpMUPOBAaHMS YMEHUW: pelleHHe 3aJad M yOpaXXHeHH 1o oOpasily; pelieHue
BapHATUBHBIX 33/1a4 U YIPAKHEHUH; COCTABIIEHUE CXEM; PEIICHUE CUTYAI[MOHHBIX MTPOU3BOICTBEHHBIX
3a]1a; OJITOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; IPOEKTUPOBAHKUE U MOJIETUPOBAHNE PA3HBIX BUAOB U
KOMITOHEHTOB MPO(ECCHOHATBHON ESTEIbHOCTH, MOATOTOBKA MPE3CHTAIMH, TBOPYECKHX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX U BBITYCKHBIX Pa0OT; OMBITHO-3KCIIEpUMEHTaIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICIIMPOBAHKE PA3HBIX BUIOB U KOMIIOHEHTOB PO ECCUOHATBHON AEATEIILHOCTH H Jp.
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Jns obecrnieueHHWsi  BHEAYAUTOPHOHM  CaMOCTOSITEIBHOW  pabOThI MO  JUCIUTIIIMHE
npernojiaBaTeneM paszpalbaThIBacTCs IEpeYeHb 3aJaHUil sl CaMOCTOSITEIbHOM pPabOThI, KOTOPBIi
HeoOxoauM st 3 PEKTUBHOTO YIPABICHUS JAHHBIM BHJIOM YI€OHOH ACATEIHHOCTH O0YUatOIIUXCA.

[IpemogaBaTens OCYIMIECTBISIET YIPABIEHUE CAMOCTOSITEIILHON paboTOoM, peryimmpyer ee 00beM
Ha OJHO y4yeOHOE 3aHSATHE U OCYIIECTBIISICT KOHTPOJIb BBIMOJIHEHUS] BCEMU CTYACHTaMU Ipymmbl. J{is
yn00CcTBa TMpenojaBaTesib MOXET BECTH BEIOMOCTh Yy4ye€Ta BBINOJHEHUS MUHUMyMa 3aJaHUi,
HEOOXOUMBI Ui JOTTYCKa K UTOTOBOW aTTeCTallly MO JUCIHUILTUHE.

B mporecce camMocTOsATENBHONH pabOThI CTYACHT MPHOOpPETAaeT HABBIKM CAMOOPTaHH3AINH,
CaMOKOHTPOJISl, CAMOYIPABICHUS U CTAHOBHUTCA AaKTHBHBIM CaMOCTOSITENIBHBIM CYyOBEKTOM Y4eOHOI
JIeSATEeILHOCTH.

CTyzneHT caMOCTOSITeNIbHO ONpEeeNsieT PeKUM CBOEH BHEAyAUTOPHON pabOThl U Mepy TpyAa,
3aTpayMBaeMOro Ha OBJIAJICHUE 3HAHUSMU W YMEHUSMU [0 KaXKJIO0M AMCIUIUIMHE, BBITOIHICT
BHEAYJIMTOPHYIO padOTy MO MHAWBHUYaJTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHON MOJTOTOBKH,
Or0/KeTa BPEMEHH U IPYTUX YCIOBUH.

E>xemHEeBHO CTYAEGHT [OJDKEH YJIENATh BBIMIOJHEHUIO BHEAYAUTOPHON CaMOCTOSITENbHOM
paboThl B CpeIHEM HE MEHEE 3 4acoB.

[Ipy BBINONTHEHUH BHEAYAUTOPHONH CAaMOCTOSITENIbHOM pPa0OTHl CTYIEHT HMEET MpaBo
oOpalarbCs K MPEIoaaBaTeio 32 KOHCYIbTAUCH C MENbI0 YTOYHEHUs 3ajaHusl, GOpMBI KOHTPOJIS
BBITIOJTHEHHOTO 3aJaHusl.

6.3. Marepuanbl Js1 NPOBEJCHUS] TEKYIIEro M IMPOMEKYTOYHOr0 KOHTPOJIS 3HAHWM
CTYAE€HTOB
Bomnpocsl 1J151 OlleHKU Ka4eCTBA OCBOEHUS THCHHILINHBI

OmnpezneneHue MHOXECTBA, MOJMHOXeCTBAa. MHOXECTBO, OrpaHMYEHHOE CBEpXy (CHHU3Y), HPOCTO
OTpaHUYEHHOE.

Onpeznenenye TOYHON BepXHel (HMKHEN) rpaHUu MHOXKECTBA.

Omnpenenenue NpocToil, CI0KHOM, 00paTHON (YHKINU.

Omnpenenenye 4eTHON, HEYETHON U EPUOANYECKON (PYHKIINH.

Omnpenenenue Bo3pacTarolel, yobIBaromeil, CTporo MOHOTOHHOM (DYHKIIMM B TOUKE, HA OTPE3Ke [a, b]

CnocoOsl 3a1anus QyHKIUY.

Omnpenenenne nocaea0BaTeIbHOCTH.

Omnpenenenue nocaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), IPOCTO OTPaHUYEHHOM.
Omnpenenenne 6eckoHeyHO OonbIoN (0. 6.) TOCIen0BaTENBHOCTH (OECKOHEUHBIH Mpeaen).
Omnpenenenne 6eckoHeUHO Majoi (0. M.) mociieoBaTeaIbHOCTH (HYJIEBOW Mpeien)

Jlokaszate TeopeMy 0 cyMMe JBYX 0.M. OCJe10BaTEeIbHOCTEH.

Jlokazath TeopeMy 0 Pa3HOCTH JABYX 0.M. IMOCJIEI0BATEIbHOCTEH.

Jlokazate TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IOCJIE0BATENEHOCTEH.

Jloka3aThk TeOpeMy O MPOU3BEACHUN 0.M. HA OTPAaHUYEHHYIO MTOCIEA0BATEIbHOCTb.

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

Omnpenenenne cxosmieics mocaea0BaTeIbHOCTH (KOHEUHBIH Mpeien).

Jloka3aTb OCHOBHYIO TEOPEMY O CXOJSAIIENCS MTOCIEN0BATEIbHOCTH.

Jloka3aTh TEOpeMy O €JMHCTBEHHOCTH Mpezesia CXOASIIEHCs TT0CIe10BaTeIbHOCTH.
Jlokazate TeopeMy 00 OrpaHUYEHHOCTH CXOJSIIEHCS MTOCIe10BaTeIbHOCTH.

Joxazats TeopeMy 00 apu(PpMETHIECKUX ACUCTBUAX CO CXOASIMIMMHUCS TTOCTIET0BATEIbHOCTIMH.
JloctaTouHble yCIOBUS OTCYTCTBHSI NIPEAEIA MOCIEN0BATEIBHOCTH.

OnpeneneHne pacxoasaIencs mociaea0BaTEIbHOCTH.

n n-(-1)" - (T
Jloka3zaTth OTCYTCTBUE IIPEEIIa II0CIEI0BATEIbHOCTH (_1) 1{2 }’ sin En »1 C0S En

Ornpezenienre BO3pacTaroIiei, yObIBaroIIei, CTpPOro MOHOTOHHOM TOCJIEIOBATEIHHOCTH.
Omnpenenenne HeBO3pacTaOIel, HEYOBbIBaIOIIEeH, MOHOTOHHOM MOCIEI0BATEILHOCTH.



26. JIoka3aTh TeOpEeMy O CXOAMMOCTH MOHOTOHHOM OIpaHUYEHHOM MOCIEI0BATEIIHHOCTH.

n
1
27. TeopeMa 0 CXOAMMOCTH ITOCJIEI0BATEILHOCTH (1+ —

28. Jlokasath TeOpeMy O Ipejiesie IPOMEKYTOUHOU MOCIIeI0BATEIIBHOCTH.
29. OnpeneneHre KOHEYHOTO U OECKOHEYHOTO MPeIeoB (YHKINUU B TOUKE.
30. loctaTo4HbIC YCIOBHS OTCYTCTBUS Mpezena (hyHKIUH.

31. Haiftu npenen pyHKIUH f(X) =sin x, f (X) = cosX, mpu X —> 0O,

32. Onpenenenne 6.M. u 6.6. GyHKIIUN B TOYKE.

33. Onpenenenue 6.M. GyHKIIUI OJHOTO MOPSIKA.

34. OnpeneneHre SKBUBAJICHTHBIX 0.M. (DYHKIIHA.

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

36. CBoiicTBa 3HaUKa © ( )

37. Onpenenenue 6.6. PyHKIMIT OAHOTO TOPSAKA POCTA.

38. Onpenenenue 6.6. pyHKIIH OoJiee BBICOKOTO MOPSAKA POCTA.

39. Jlokasath mepByro TeOpeMy O CYIIECTBOBAHHUH Ipenesa PyHKIIMH B TOUKE.

40. Teopema 006 apuMeTHUECKUX JEHCTBUAX C TIpeaeraaMu (yHKIHHA.

41. Onpenenenre 0THOCTOPOHHUX (IIPABOTO U JIEBOTO) MPeesioB (YHKIIUU B TOUKE.
42. Bropas Teopema O CyIIeCTBOBaHHUH Npezaena GyHKIMH B TOUKE.

43. Jloka3zaTp TeopeMy 00 apu(pMETHIECKUX ICHCTBUAX C HEMPEPHIBHBIMU (DYHKITHSIMH.
44. Jloka3aTb NepBbIi 3aMeuaTeNIbHbIIN Mpeer.

45. Jloxazath BTOPOM 3aMeyaTeIbHBIN MPeet.

46. Tabnuia S5KBUBATCHTHBIX (DYHKIUH.

47. IlepBoe 1 BTOpOE ONpeIeTICHUS HEMPEPHIBHON (PYHKIIUHU B TOUKE.

48. ViccnenoBaTh Ha HENPEPHIBHOCTH GyHKIMIO Y =Sin nX,y =cosnx,y =x>,y=x",y=e™ npu xeR .

49. ViccnenoBaTh Ha HENPEPLIBHOCTL hyHkmuio Y = IN X npu xX)0.

50. Ompenenenyie 0THOCTOPOHHEH (JIEBOM ¥ MTPAaBO) HEMPEPHIBHOCTH (PYHKIMH B TOUKE.
51. Teopema 0 HENPEPHIBHOCTH (PYHKIIUHU B TOUKE.

e Kinaccudukanus Touek pazpsiBa QpyHKINH.

e lccnenoBaTh Ha HEPEPHIBHOCTD (DYHKIIUHU:

.1 1 1/x 1 1 1
y=sin—,y=cos—,y=e"",y=—_—_—,y=arctg—,y =arcctg— s rouke x=0.
X X 1+2 X X

e Jloka3aTh TeOpEMY O HEPEPHIBHOCTH CIIOKHOM (PYHKITUU B TOUKE.

e Omnpenenenue npon3BoaAHoN GpyHkMK. Ee reomerpudeckuii 1 GuU3ndecKuii CMbICII.
e VYpaBHEHHUE KacaTeJIbHON U HOpMaIH K rpa@uKy QyHKINU.

52. Onpenenenue quddepeHnrpyeMont GyHKIHH.

53. Jlokasatb TeopeMy o nuddepeHnupyeMocT QyHKIIHH.

54. Jlokaszatb TeopeMy 0 HeTpepbIBHOCTH Tu(hepeHIrpyeMoit ¢ yHKITHH.
55. Omnpenenenue quddepeHnmana GyHKIHUH.

56. Jlokazatp TeopeMy O MPOU3BOJHON CYMMBI H Pa3HOCTH ABYX (DYHKITHIA.
57. Jlokazatb TeOpeMy O MPOU3BOJHOMN MPOU3BEACHUS ABYX (DYHKITHIA.

58. Jlokazatb TeopeMy O MPOU3BOJHON YACTHOTO IBYX (DYHKIIHH.

59. Ucxons u3 onpeneneHus, HAWTH POU3BOAHYIO (PYHKIIUU

y=x*y=x}y=x"y=sin ax,y=sin(ax2),y:cosax,y:cos(axz),y=e‘3‘x,y=e“?‘xz,y=2‘axz y = In nx

65.Tabnu1a MpOU3BOAHBIX JIEMEHTAPHBIX (PYHKIUH.

66.JlokazaTh TeOpeMy O IPOU3BOJIHON CIOKHON (YHKIIUH.

67./loka3atb TeOpeMy O MPOU3BOJHON OOpaTHOM (PYHKIHH.

68.Mcxons w3 TeopeMbl O TPOW3BOJHONM O0OpaTHOM (YHKIMH, HAWUTH TPOU3BOAHYIO (PYHKITUU
y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.



69.0mnpeaenenne nmapaMeTpuIecKy 3aaHHON (DYHKITHH.

70.I1epBast mpoM3BOIHAS TTAPAMETPUUECKH 3alaHHON (PYHKIINH.
71.0nHO0CTOpOHHME (JIeBast M paBasi) MPOU3BOIHBIC PYHKITUN B TOYKE.
72.Teopema 0 CyIIeCTBOBAaHUU MPOU3BOAHON (DYHKITUH B TOYKE.

73.HaiiTi npon3BoAHYyI0 QyHKIUHN Y = |X|, y= W, y= E{/F B Touke x=0.

74.J1oka3aTb HHBAPUAHTHOCTD (hOPMBI IEPBOTO TUddepeHIraa.

75.CBoiicTBa niepBbIX AU HEepeHITNAIOB.

76.Tabmuma nepsbix auddepennnanos.

77.0mnpeneneHne Bo3pacTaroIiei, yObIBaroIel, CTpOro MOHOTOHHON (DYHKIIMH B TOUKE.

78.Jloka3atb TEOpeMy O JOCTAaTOYHBIX YCIOBHSIX MOHOTOHHOCTH AuddepeHunpyemMoil (yHKIUU B

TOYKC.

79.0mpenenenue ToueK JOKAIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa ()yHKIIUH.
80.JIokazate Teopemy @Depma (0 HEOOXOOUMBIX YCIOBUAX OJKcTpemMyma auddepeHumpyeMoin

GyHKITUN).

81.0npenenenue craunoHapHoi Touku auddepeHupyemoii GyHKIUU.

82.Jlokazate Teopemy Posuis (0 Hyse MpOU3BOIHON).

83./lokazate Teopemy Jlarpanxka (popmyiia KOHEUHBIX TPUPAIICHUN).

84.Jlokxazats Teopemy Kommm (0600meHHas popMysia KOHSUHBIX IPUPAIICHUN ).

85.I1paBwio Jlonurarns.

86.@opmyia Telnopa.

87.Hamucarp iepBble TpU HEHYJIEBbIX wieHa psa Teilnopa GpyHkuun y = x*,y = Xx° B Touke X, =1.

88.dopmyia MakiopeHa.
89.Hanucarp TIepBbIC TpH HEHYJIEBBIX qJieHa psna MakopeHa byHKIUN

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

ONoarLNE

90.Jlokazath TeopeMy 0 HEOOXOAUMBIX YCIOBHUSX dKCTpeMyMa (DYHKIIHU.

91.0mpenenenne KpUTHUECKONH TOUKH (PYHKITUH.

92.JlokazaTb TeOpeMy O IOCTAaTOUYHBIX YCIOBUSAX 3KCTpeMyMa (DYHKLIHH.

93.0mpenenenue BhIMYKIION (BOrHYTOM) quddepeHunpyemMoit GpyHKINU.

94.Teopema 0 1OCTaTOYHBIX YCIOBUSAX BBITYKJIOCTH (BOTHYTOCTH) AU(PepeHnpyeMoit pyHKINH.
95.0mpenenenue Touku nepernda quddepeHpyeMon GyHKIMH.

96.Heobxoaumble yciaoBHs TOUKH nepernda nuddepenuupyemont GyHKINN.

97.[locTaTouHble ycI0BUs TOUKU Nepernda quddeperunpyemMoit GyHKINN.

98.0Onpenenenue HaKJIOHHOM (ITpaBOM, JIEBOM) U BEPTUKAIBHON aCUMITOT rpapuka QyHKIUY.
99.Teopema 0 HaKJIOHHON acUMIITOTE rpaduka GyHKIHH.

ZIOHOJ'IHI/ITQJ'IBHI-)Ie BOITPOCHI

Besikas mu nuddepennmpyemas GyHKINS SBISETCS HEMPEPHIBHOMN?

Bcesikast mu HenpepbiBHas QyHKIs sBisieTcs nuddepeHupyeMoit?

Besikas mu nuddepennmpyemas B Touke GpyHKIHMS UMEET KacaTeNbHYIO K rpaduKy B 3TOU Touke?
Bcsikast mu ctanimoHapHasi TOUKa SABJISETCS KPUTHYECKOM?

Bcsikast mu kputuueckast TOUKa SABJISIETCS] CTALIMOHAPHOM ?

CymiecTByeT u KacaTesibHas K rpaduky auddepeHurpyeMoi GyHKIMHN B TOUKe nepernda?

B m10060ii 11 KpUTHYECKOM TOUKE CYIIECTBYET KacaTelbHas K rpaduky?

B m10060ii 11 cTalinoHapHOM TOYKE CYIIECTBYET KacareabHas K TpaduKy?

KonTpoJsbHbie padoThI

Kontponbnas padota Ne 1.

Brruncnenue npenenos.



Mart. AHanu3. Nel

Bbluncnntb npegensi:

2 X
i X“+Xx+1
m|———
X—>o0 X2+l

. (- Vx)in(x)

2) 1 X' =2x° +2x% = 2x +1

1)

1

lim (cos Zﬂx)tg(x‘”

3) x—1

3x2+2x+1 +X
lim In(3x* -2)
4) x—>-1

1+ xsinx -1
m
5) x—0 X2

Mat. AHanmn3. No2

Bblumncnutb npegensl:

lim (5x _4)ctg(x—l)

1) x=1

i In(x-2)
2) x—3 X3 —3X2 +Xx—-3

I. 3/26 + x —3/28 —x
3) !m X—\/;

2fcos2ax —1

sin?(x -1

—

Mart. AHanus. Ne3

Bbluncnntb npegensi:

ctg x
. (tgx
im | —
x—0 \  SIN X

lim - 7)

2) 2 X° —2X* +4x -8

1)

i (4% -3)
3) x—1 tg(X—l)

$cosx —1

im
4) x>0 Incos2x

|' 2x% +3x—1)
am 2x% —3x -1
5)

Mat. AHanus. Ne4

Bbluncantb npegensi:

lim (L+In(x+1)—In x)’

1) X—>00

tg(x—-2)In(x -1
i m4 )2( )
2) x>2 X" —8X"+16

et
Iim ————

3) x>1  Sin 7x

li YT+x-2

1

lim(4*+x)*"

5) x>0




Konrtponbnas padora Ne 2.

[Tpou3BonHas GyHKIUH.

Mart. AHanus. Nel

In(3x+2)
, - 4/(.,3
1) Halitu nponsBoaHyto Y. y = tg( X ) ;

’

!

Yy Y

2) Hantu npousBoaHble , oT GYHKUMM y=Yy(X), 3a4aHHON NapaMeTPUYECKM:
x=e?(2—-t2) y=e2(t> +2t)

! 4
yX yXX

3) HaitlTu npounsBoaHble

y? —2Iny—x*=2e* .

oT GyHKUMM y=Y(X), 3a1aHHOW HEesBHO:

_ 4_4cos(x) ] X x%

4) Bblumcautb cnegytowme npegens: X0 ; x>0 Sin X

Mart. AHanuns. No2

(W)ctg(3x+2)

’

1) HaliTu nponsBoAHYIO Y. y= th

!

Y Y

2) HaliTn nponsBoaHble , oT dyHKUMM y=Y(X), 3aAaHHO NapaMeTPUUYECKN:
x =5t +ctg(5t) y =5t —tg(5t) .

/ U4
yX yXX
7’

3) HaliT npoussoaHble OT GYHKUMM y=Y(X), 334aHHON HEABHO:

y3x +1In(sin x)=sin y .

. In(cos(4x)) - tg x \x2
lim 4x? I sin x
4) BblumcnnTb cneaytowme npegensl:  x—0 X . x>0

’




Mart. AHanms. Ne3

In(5x+2)
, . 7/3
1) HaitTm npousBogHyto Y. y= COS( X )

!

"
yX yXX

7

2) Hantu npousBogHble oT OYHKUMM y=Y(X), 3a4aHHOM NapaMeTPUYECKU:

x =2t —sh(2t) y=2t—ch(2t).

!

Y Y

3) HailTn npounsBoaHble , oT GyHKLMM y=Y(X), 3aaHHOM HesBHO:

y’x+In(cosx)=cos y

. - tg2x
. x*—sinx? |im (tg x)9
||m 6 X—>’7
4) BblumcanTb cnegytolime npegensl:  x—0 X ; 4

7

Mart. AHanus. Ne4

th(3x+6)
_ 9/5
1) Halitu nponsBoaHyto y’ : y o Ctg( X )

!

Yy Y

2) Haitn npounsBogHble , oT GYHKLMM y=y(X), 3a4aHHOIM NapameTpUYecKu:

7

’

x =echt y=e"'sht

[} 14
Y Y

3) HaitTu npousBogHble

2y? +In(sin x)=xcos y .

oT GyHKUMM y=Y(X), 3a1aHHOI HesBHO:

. Xtgx-sin®x . ctgx
lim e 2 lim (n(ex +e))™

4) BbluncanTb cnegyolme npegensl: x>0 x—0

KonTponbnast padora Ne 3.

Juddepennman GyHKINN U TPOU3BOIHAS BBICILIETO MOPSIKA.




Mart. AHanu3. Nel

y — tg(W)ln(3x+2) |

’

1) Haitu guddepeHuman dy:

_ 2
2) Haittv npomssoaHyto % y =(2x"+x)In(2x +1),'

3) Pa30XUTb GYHKLMIO MO LEENbIM HEOTPULLATENbHBIM CTeneHam asydunerHa X T 2 [0 YeTBEPTOro

y =sin(6—2x)

YyneHa:

4) Pasnoxntb no uenbim HeoTpnuaTeibHbIM CTENEHAM HEDEMEHHOﬁ X:

" 2cos(x?)-2

:%/1+sinix2i o Y= ] 12
y o uneHacX ; X founeHac X,

Mart. AHanuns. No2

y= th(i/x_z )“9(3X+2> |

7

1) Havitu guddepeHuman dy:

_ 2
2) Haiitn npoussogHyto y©°: y =(3x" +2x)cos(3x +2) ;

3) Pa3noxuTb GYHKLMIO MO LENbIM HEOTPULATEIbHBIM CTEMEHAM AgydieHa X~ 2 [0 4eTBepToro
y = 1
U¥x+6

YyneHa: .

4) Pa3noKnTb MO LLebIM HEOTPULATE/IbHBIM CTENEHAM NepemMeHHOM X:

2

e’ -1
=3/ ( Zi 8 y=In 2 4
y CoS\X fouyneHac X ; X" pnouneHac X .

Mart. AHanus. Ne3

In(5x+2)
y = cos((/ x3 ) _

’

1) Havitu guddepeHuman dy:

—_— 2 1
2) Haittu npoussoaHyto y'*: y =(3x" +X)sin(3x +1);

3) Pa3n0KUTb GYHKLMIO MO Lie/IbIM HEOTPULATENbHBIM CTeneHaMm ABydneHa X T 3 [0 YyeTBepToro

y=In(1-2x)

YyneHa:

4) Pa3noxuntb N0 UenbiM HeOTpULLATEIbHbIM CTEMEHAM nepemeHHoﬁ X:

65in(x2)—6x2
y:4cosx3 12 zln—e 8
founeHacX ; X founeHac X .




Mart. AHanus. Ne4

1) Haittn guodepeHumandy: y - Ctg

2) HaiT npon3BoAHYIO y(5

(%/F)th(3x+6)

0. y = (5x+x%)2

’

3) Pa3n0XuUTb GYHKLMIO MO LEENbIM HEOTPULLATENbHBIM CTEMEHAM ABydneHa X — 4 00 YeTBepTOoro

1
x—3_

y:

YyneHa:

I

4) Pasnoxntb no uenbim HeoTpnuaTe/IbHbIM CTENEHAM nepemeHHoﬁ X:

—2X

e2><
:41[—'i 3} 15 y=Ih—pr=>—
y=y1-sinx pounerac X ; 2X

-1

3
founeHac X .

KonTponbnas padota Ne 4.

Heonpenenenuslii uaTerpas.

Mart. AHanus. Nol

Bbluncnmteb:

9x —6x?)e *dx
1) I( ) , 2)
2X+1

I V12 — 4x2 dx

’

25 -3x° .
3 (C+16)3-2x) " 4

j (cos®(2x)—sin* (4x))dx

7’

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

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

Mart. AHanuns. No2

Bbluncnntob:
arcsin 4( 2x)dx
1) I (2x) ,2)

I 3x-1 dx

3+ 6x —9x?

2+ 4x?
[ 55 dx
3)7 1-8 g

I (cos*(3x) —sin®(4x))dx

’

5) Pa3noxuTb Ha npocTeiilime
MHOXUTENN:

9-2x°
(1-256x*)?(4x> +5x +1)64x° —1)




Mart. AHanms. Ne3

Bbluncantb:
4x — 3x? cos(4x)dx
) Jax=3¢ Joos(axydx

dx

I 3X+4

V12 -12x — 9x2

N I(sin4(2x)—cos3(2x))dx, 2

dx

7

J‘ 16 —17x°
(x? +9)5-4x)

152 — 2x°
(16 - 81x*)(4 ~12x + 9x? f27x* —8f

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

Mat. AHanu3. Ne4

Bblumncnntb:

6 2
) _[ x®In (3x)dx’ )

J‘ 4x+1 dx

V8 +4x — 4x?

9x? +8
[ OX 8 o
3) 8+ 27X , 4)

I (cos* (5x) —sin*(3x))dx

’

5) Pa3no»utb Ha npocTeiine
MHOXUTENN:

74x% +90
(x* —256)2(—4+5x - XZXB4 - x3)_

2 cemecTp.

Konrtponsnas padora Ne 5.

Onpez[eneHHHﬁ HUHTCI'paJl U €T0 MMPUITTOKCHUA.

Mart. AHanus. Nel
1) Haitu onuHy ayrv Kpuso

2 2 _ _
X“+y" =4y +4x 4,orpaqueHH017|

npamow

<
X+tys 2, obbem Tena, Noay4YeHHOro

BpalLeHnem gaHHol durypsl BOKpyr ocu Oy,
NoLWaAb NOBEPXHOCTU AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsbl, 3agaHHoOM

napameTpuyecku:

{x =10(t —sin t)

y =10(1—cost) y=15
(0<x<207z,y=>15)

3) Bbluncantb nnowaab purypbl, 3agaHHON

Mat. AHanus. No2

1) Haittn anvHy ayrv Kpusom

X +y? =—6y+2x—6

, OFPaHUYEHHOW

o >
npamown y+x= 0 , o0bbem TeéNa, N0Ny4eHHOro

BpalLeHnem gaHHOM GUrypbl BOKPYr ocK

Ox,
naowaab NOBEPXHOCTU AAaHHOTO TeNa.
2) Bbluncantb nnowaas Gpurypbl, 3a4aHHON
napameTpUYecKu: y=8- 43 ,
x =8(t —sin t)
{y =8(1—cost)

(0<x<167,y>8-443)

3) Bbluncantb nnowaab urypbl, 3agaHHoON




>
B MNOZTIAPHbIX KOOPAUHATaXxX: r _1+COS§D,

r<i.

v
'[xcos 2xdx
4) Bbluncnutb nHterpan: 0

B NONAPHbIX KoOpanHatax: | <3SN 3¢,

r=1.

4) BblMMCANUTD UHTETPanN:
1

27Ix3\/4—3x2dx
0 .

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

X*+y?>=2y+6x—6

, OTPaHMYEHHOM
npAMon

<
X+ys= 2, obbem Tena, NoNy4eHHOro

BpalLeHneM AaHHOM Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTUN AaHHOTO TeNa.
2) BblumcanTtb nnowaab purypbl, 3agaHHom
napameTpUuyecKku:
X =6(t —sin t)
{y =6(1—cost) y=3
(0<x<127z,y>3)

3) BbluMCAWUTL NAoOWaab GuUrypbl, 3a4aHHOM

B MOJIAPHbIX KOOpAMUHATaXx: r=3sin 4¢,

r<i.

1

4) Bbluncnutb nuterpan: 0

75Ix5\/9—5x3dx

Mat. AHanu3. Ne4

1) Haliti anuHy ayrv KpuBon

x* +y? =4x—-8y—16

, OTPAHNYEHHOM
npaAmMmomn

X—y=>8

, 06bem Tena, Nosy4YeHHOoro

BpaLLeHneM AaHHON GUrypbl BOKPYr ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) BbluncauTb naowaab urypsl, 3a4aHHOM

y:12+6\/§

napamMeTpUuyecKku:

{x =12(t—sint)

y =12(1—cost)
(0< X < 247r,y212+6\/§)_

3) BbluMCAUTb NAOWAAb GUrypbl, 3a4aHHOM

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

r<i.

szin 4xdx

4) BblumcanTb nHTerpan: 0




Konrtponbnas padora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo

2
nopsagxa du y BTOPYHO YAaCTHYO NPOM3BOAHYIO
o°u
2 —

oy OoT yHKUMM u= f({:’n), roe
E=3x-2y,n=-3x-2y’

2) Onsa dyHKumMmM z=2(xy) HANTU YacTHble

Npou3BOAHbIE MEPBOro U BTOPOro nopaaKa

2x? -3y —27° =sin(3z)

3) BBoasA HOBble HE3aBUCUMblE NepeMeHHble,
npeobpa3oBaTb YpaBHEHUSA

2
az+1g_0 X,n:x
X

O XY e

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

Mart. AHanus. No2

1) Haliti nonHbi guddepeHuman
BTOpOro

d®u
nopsaKa W BTOPYIO YacTHyI0
ou
2 _
npoussogtyio OX° ot dyrkumn U= f(§'77),

ne E=3x*-2y,n =5y —3x

2) Ans dyHkumn £~ 2(%Y) paiitu
YacTHble

npon3sogHble NeEPBOro 1 BTOpPOro
nopAagKa

3x* -2y -2z =1In(22)

3) BBoas HOBble HeE3aBUCUMblE
nepemeHHble,

npeobpas3oBaTb YypaBHeEHUA
o'z _1a_
XY YKy E=Vim=xy

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

Mart. AHanus. Ne3

1) HaliTtn nonHbii aguddepeHumnan BTOporo

2
nopAaka du BTOPYHO YaCTHYO NPOU3BOAHYIO
o°u
2 _
oy oT GYHKLMMU u= f({:’n), roe
E=4x+2y*, n=2x-3y
2) Ansa dyHKUMK z=2(xy) HANTW YacTHble

npon3sogHble NepBoro 1 BTOPOro nopAaaka

3x —2y? —3z° = cos (3z)

Mat. AHanu3. Ned

1) Haiiti nonHbii guddepeHuman
BTOPOro NopsaKa d?u BTOPYIO YaCTHYIO
o’u
NPOn3BOAHYIO OXoy oT OyHKUMM u= f(§,77)'
E=3y-2x,17=4x" -6y

roe

2) Ana dyHkumn £ = 2(%Y) naitrm
YacTHble

NPOM3BOAHbIE NEPBOrO M BTOPOro
nopsaka




3) BBogA HOBble He3aBMCUMbIE nepemeHHble,

npeobpa3oBaTb YpaBHEHUS

2
L %0 ezt
oxoy 'y ox y

, ecnu

4) UccnepoBaTb Ha 3KCTPEMYM

z=e*2x-y*+2)

3x? +3y — 322 =8J7°

3) BBoAsA HOBble HE3aBMUCUMbIE
nepemeHHble,

npeobpas3oBaTb ypaBHEHUA
o’z oz
3= -4==0
OX oy , ecnu
E=2x"+3y,7 =X

4) NiccnepoBaTb Ha SKCTPEMYM
z=e"Y(3x* -6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

“ xydxdy

1) Bbluncnautb P ,roe D:

X +y?<2x,x*+y* <2y

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUA

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

” f (x, y)dxdy

3) B gBoitHOM WHTerpane P
nepenTn

K NONAPHbLIM KOOPAMHATaM W PacCTaBUTb
npegenbl UHTErpMpoBaHus. D:

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

naowaab Gurypbl, orpaHNYEHHON ANHUAMM:

Xy=4 y:4x,y:1.

4) C nomoLLbto A BOMHOTO UHTErpana BbIMUCIUTb

Mart. AHanus. No2

” xydxdy

1) Bbluncnutb B ,roe D:

X* 4yt <—4x,x*+y?24y,y>0

2) U3MeHUTb NOPAAOK MHTErPUPOBAHUA

e Inx e  2-Inx

jdxjf(x,y)dy+jdx jf(x, y)dy

JI 1 (x.y)dxdy
3) B oBOMHOM MHTerpane P
nepemnTu

K NONAPHbIM KOOPpAUHATAM U PaCCTaBUTb
npeaenbl UHTErpuposaHua. D:
x> +y?<-6y,y>-45 x>0

4) C nomoLLLbi0 ABOMHOIO MHTErpana
BbIYNCAUTD

naowagab GUrypbl, orpaHUYEHHOM
JNIMHUAMMN:

x=5-y* y=2xy=0




Mart. AHanus. Ne3

H xydxdy

1) Bbluncautb P , roe D:

X2+ y? <4x,x* +y° <-4y

2) 3MeHUTb NOPSAAOK UHTErPUPOBAHUSA

2 X2 6 m
jdx j f(x,y)dy + j dx j f(x, y)dy
0 0 2 0

JI £ (x.y)dxdy
3) B gBoitHOM MHTerpane P
nepenTtn

K NONAPHbIM KOOpAMHaTam U paccTaBuTb
npegensl HTerpuposaHuma. D:

X +y?<2y,y<1l5 x>0

4) C nomoLLbto AIBOMHOTO UHTErpana BbIMUCINUTD

Mat. AHanus. Ne4

_” xydxdy

1) Bbluncautb D , roe D:

X +y? <-2x,x* +y? <-2y,y<0

2) U3MeHUTb NOPAAOK MHTErPUPOBAHUA

5 1o 10 J/505x
jdx jf(x, y)dy+jdx jf(x, y)dy
0 0 5 0

JI £ (xy)dxdy
3) B gBOMHOM MHTerpane D
nepemnTu

K NONAPHbIM KOOpAMHATaM U paccTaBuTb
npegensl HTerpuposaHuma. D:

x*+y?<-2x,x>-15 y>0

4) C nomolLLblO ABOMHOIO MHTErpana

naowagb d)l/ll'ypbl, Ol'paHVIHEHHOﬁ NTNHUAMUA: BbIYUCNNUTDL

y=x*+5 y=5-x,x=2 naowaab Gurypbl, orpaHU4EHHOM
' NVHUAMM:
2

y =X x=2+y2,y=0,y=4_

Bomnpocsl Kk 3k3ameny

1 cemecTp

1. Akcuomsl [leano HaTypansHbIX uncen. Koneunsie MHOKecTBa. OCHOBHAsI TEOpEeMa 0 KOHEY-HBIX
MHOECTBaX.

2. CpaBHeHHE MHOKECTB 110 MoITHOCTH. Teopema Kantopa-bepuiireitna. Teopema Kantopa o
MOIIIHOCTA MHOXECTBA MOJAMHOKECTB. MOITHOCTh KOHTHHYYMa.

3. AKCHOMBI AMCTBUTEIBHBIX Ynced. TeopeMbl O TOUHON BEpXHEH M TOUHOM HM)KHEH TpaHH.
[Ipunuun Apxumena. Teopema 0 IIIOTHOCTH PALIMOHATBHBIX U UPPALIMOHATBHBIX YUCEN.

4. Teopema 0 MOIIIHOCTH MHOXECTBA IECTBUTEIILHBIX YHACEIL.

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

6. Ilpenen yncnoBoi mocneaoBaTeIbHOCTH. CBOMCTBA CXOASIIMXCA MOCIE0BATEIbHOCTEM:
€AMHCTBEHHOCTb MPEZEIIA, OTPAHUYEHHOCTh CXOAAIIEICS MOCIE10BAaTEIbHOCTH, CBOMCTBO
YCTOMYMBOCTH, MPEIET MOYJIsI, MPEACIIbHBIN NEPEX0]l B HEPABEHCTBAX, CBOMCTBO JIMHEHHOCTH.
7. CBOICTBA CXOALIUXCS OCIEA0BATEIIbHOCTEN: MPEEIbHBIN Mepexo/l B IPOU3BEICHUU U B
YaCTHOM.

8. Teopemsl 0 mpesesnie HeyOBbIBAIOIIECH U HEBO3PACTAIOIEH OCIEI0BATEIBHOCTH.



9. Yucno e.

10. Teopema [llTonbLa.

11. Teopema o pezene npomMeXyTOUHOM nocaeaoBarebHOCTH. [Ipuniun Kantopa o Bi10KeH-HbIX
OTpe3Kax.

12. ITpunmun bosbiano-Beiiepiirpacca 0 cXoAsMIEHCINI0ANO0CIEI0BATEILHOCTH.

13. Kpurepuii Ko cxoauMocTi ocie10BaTeIbHOCTH.

14. Onpenenenue npezaena ynucioBor Gpyuakmuu no Komu u o I'efine. DKBUBaJIEHTHOCTh
omnpenenenuii npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuit Komu cymiectBoBanus npesena QyHKIUH.

16. HenpepbIBHOCTH (YHKIIMU B TOUKE U HAa IPOMEKyTKe. CBOMCTBA HENIPEPHIBHBIX (DYHKIIMNA:
HENPEePbIBHOCTb MO/, JIOKAJIbHAs! OTPAaHUYEHHOCTb, CBOMCTBO YCTOWYMBOCTH. ApUmMeTHnueckue
OTepalyru C HENPEePHIBHBIMU QYHKIUSAMHI. HenmpepbIBHOCTH CII0XKHON 1 00paTHOM (QyHKINH.

17. IlepBas Teopema Beliepmrpacca (00 orpaHHYEeHHOCTH HEMPEPHIBHOM (yHKIMHN). BTopas Teopema
BetiepmTpacca (0 HanOobIIeM 1 HAUMEHBIIIEM 3HAYCHUN ).

18. IlepBas u BTOpas Teopemsl bonbuano-Kommm o mpoMexyToOuHbIX 3HaU€HUsI HEPEPbIBHON
¢ynkuuu. Teopema o CymecTBOBaHHH 00PaTHOM (HYHKIIHH.

19. Teopema Kantopa o paBHOMEpPHOI HENPEPHIBHOCTH.

20. [onsiTus mpou3BOIHOH, MU depeHmpyeMocty, tudpdepennuana GyHkuuu. ['eomerpruaeckuit
CMBICJI IPOM3BOIHON U tuddepenrana. CpaBHEHHE TOHATHH IPOU3BOIHON U
TQpepeHIIPYEMOCTH.

21. OgHocTOpOHHME MTPON3BOIHBIE. CpaBHEHUE MOHATUH HENPEPHIBHOCTU U JU(HEPEHIIMPYEMOCTH.
Kpurepwnii nuddeperunpyemMocTs (B TEpMHUHAX HEMIPEPHIBHOCTH Au(DhepeHnnanbHo-pa3HOCTHOTO
OTHOILICHHUS ).

22. lnddepennprpoBanne TMHEHHON KOMOUHAINH, TIPOU3BEICHUS M YaCTHOTO JABYX ()yHKIIHIA.

23. IuddepennmpoBanue oopaTHOI U cin0xkHON GyHKIMH. NHBapHAaHTHOCTH (POPMBI 3aIIUCH IEPBOTO
nuddepennuana.

24. BbIBOJI NPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHIA.

25. IlpounzBoansie 1 nuddepeHanbl BHICIINX TOPsSAKOB. BerarcnurtenbHas Gpopmyna Juist BBICIIMX
JuddepeHImanoB. Y caoBUe HHBAPUAHTHOCTHU BBICIINX UG (HEpEeHIINaTI0B OTHOCUTEIBHO 3aMEHBI
MIEPEMEHHOM.

26. ®opmyisl JleitbHuna (Beicuiee qudQepeHIMpoBaHue MPOU3BEICHHS U CIOKHON (QYHKIINN).

27. Teopema depma 00 sxcTpemyme GpyHKmH. Teopema J[apOy o mpOMeKyTOUHBIX 3HAUCHHSIX
MIPOU3BOAHOM.

28. Teopems! Pons, Jlarpanxka, Komu.

29. IlepBoe npaBunoJlonurans BEIYUCIEHUS IPENETOB

30. Bropoe mpaBunoJlonuTans BEIUUCIECHUS MTPECIIOB

31. Muorounen Teitnopa. ®opmyna Teitnopa ¢ ocraTouHbIM wieHOM B ¢popme [leaHo.
EnuHCTBEHHOCTDH NpeAcTaBIeHUs GYHKIIMH MHOTOUJIEHOM.

32. ®opmyna Teiinopa ¢ ocTaTouHbIM WieHOM B popmax, Ko, Jlarpanxka.

[1a1Th OCHOBHBIX paznokeHuit mo Gpopmyne Teitnopa.

33. NHTepnonsuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpelHOCTH HHTEPIIONSILUH.

34. Kpurepuii noctosHcTBa GyHKIUU. Y CIOBHE CTPOro MOHOTOHHOCTH (DYHKIIMH Ha IPOMEXKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHbBIE SKCTpEeMyMBbI PYHKITNH, UX BUABL. HeoOxoaumoe yciioBre TOKaTbHOTO AKCTPEMyMa.
JlocTaTouHbIE YCIOBUSA JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX 1-01 MPOU3BOIHOM, 2-0i PONU3BOAHOM,
N-TOM MPOU3BOIHOMA.

36. BeimykJible pyHKIMH, BUBI BBITYKJIOCTH. JJOCTaTOYHOE YCIOBUE CTPOTrOM BBITYKIOCTH
¢byukun. Pacronoxenue rpadurka BHITYKIONH (GYyHKIIMH OTHOCUTEIBHO KacaTeJIbHOM.

37. HepaBenctBo Hencena. HepaBeHCTBO MEXIy CpeAHUM apu(METHUECKUM U CPEAHUM
TFE€OMETPUYECKUM.

38. HepaBenctsa IOnra, I'€npaepa, Komn-bynskoBckoro, MUHKOBCKOTO.

39. Touku neperuda ¢pynknuu. Heodxoaumoe ycinoBue neperuda. Jlocratounoe yciaoue neperuoa.
Pacnonoxenue rpaduka QyHKIIMH OTHOCUTEIBHO KacaTeIbHOM B TOUKE Meperuoa.



40. IMousarue 6a3sl. [Tpumepsr 6a3. [Ipenen yncioBoit pyHkmuu mo 6aze. CBoicTBa

(byHKUIMH, IMEIONNX Tpeaen 1o 0ase.

41. Kpurepuii Ko cymectBoBanus npesena mo 6ase.

42. CuérHo-nopoxnéunsie 6a3pl. [Ipenen 'eitne mo 6a3e. DKBUBAJICHTHOCTD MTOHATHUH MpeIeNaro
I'eitHe u mo Komu B ciyyae c4éTHO-TIOPOKAEHHBIX 0a3.
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43. Onpenenenne nHTerpana Pumana. MaTerpan Pumana kak npeaen mo 6aze. OrpaHu4eHHOCTh
UHTETPUPYEMOI (PYHKIINH.

44. Unrerpanbabie cymMmMmbl JlapOy 1 ux cBoiicTBa: cpaBHeHUEe cyMM Pumana u [{apOy, cymMmbl
HapOy kax TouHble rpaHu cyMM Pumana, noBenenue cymm JlapOy npu u3MenbyeHun pa3oueHus,
cpaBHeHue cymM JlapOy miist 1r00bIX pa3OueHUIH.

45. Kputepuii unterpupyemoctu Pumana.

46. HTerpupyeMocTb HepepbIBHON (YHKIMHU U (PYHKIIUU C KOHEYHBIM YMCIIOM TOYEK pa3pbIBa.

47. IHTerpupyeMocTh CI0KHOW QyHKIMH. ApupMETUYECKHE OTEepaluu C
UHTETPUPYEMBIMU(PYHKIUAMHU.

48. Bepxuuii n HmxHul nHTErpansl JapOy. Mnarterpanst JapOy xak npeaenst cymm [apOy. Kpurepuii
UHTETpUPYeMOCTH (DYHKIMM B TEpPMUHAX paBEeHCTBA e€ nHTerpaios apoy.

49. OcHOBHBIE CBOWMCTBA OMPEEIIEHHOT0 UHTErpaja: MHTErpaj OT €ANHHULIBI,
MOHOTOHHOCTb,JINHENHOCTD, a1 JUTUBHOCTb.

50. IlepBas TeopeMa 0 CpelHEM 3HAUCHHH.

51. MHrerpan ¢ nepeMeHHbIM BEPXHUM NpezesioM. HermpepbIBHOCTh HHTETpalla 10 BEPXHEMYIIPEIEIY.
JuddepennmrpoBanue HHTETpaja Mo BEpXHEMY Ipeeny.

52. Bropas TeopeMa 0 cpeiHEM 3HAYEHUHU.

53. ®opmyna Hetotona-Jleiitbnuna. 3amMeHa nepeMeHHOW U MHTETPHPOBAHUE TI0 YaCTSIM B
OINpeCIEHHOM HHTErpase.

54. ®opmyna Teilsopa ¢ 0OCTaTOUHBIM YWIEHOM B MHTETpalibHOM popme. HTerpanbHble HEpaBEHCTBA
I'énpaepa, Komn-byHsxkoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Herotona-JIelOHuma 1yist HECOOCTBEHHOTO
UHTETpaa.

[Tpu3Haky CXOAMMOCTH UHTETPAJIOB OT HEOTPULIATENbHBIX (PYHKIINH.

56. Kputepuii Komm cxonumocti HeCOOCTBEHHOTO HHTETpajia. AGCOIIOTHO CXOASIIUECS HHTETPAIbL.
[Tpusnaku Abens u Jupuxie cXxoauMOCTH HECOOCTBEHHOTO UHTETpaia.

57. IloHATHS METPUYECKOTO U HOPMUPOBAHHOI'O IIPOCTpaHCTBA. OTKPBITHIE U 3aMKHYTBIE MHOKECTBA
B METPUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXy OTKPBITBIMHU U 3aMKHYTBIMH
MHOKECTBaMHU.

58. Ilpenen no 6a3e GyHKIUU CO 3HAYEHUSIMU B METPUUECKOM MpocTpaHcTBe. CBoMcTBa (PyHKIINH,
umeromux npenen. [Ipenen nocnenosarensHocTy. [lpenen pyHkuuu B Touke.

59. Ilonuble meTpuueckue npocrpadcTsa. [Ipuanmun nonHoTsel KanTopa. Iloanpocrpancrsa

noJsiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. IIpenkoMmnakTHBIE MHOKECTBA B METPUYECKOM MpocTpaHcTBe. Kpurepnit

npeaKoMITakTHocTu Xaycaopda.

61. KoMImakTHpIE MHOXECTBA B METPUYECKOM IIPOCTpaHCTBE. KpuTepuii KOMITAKTHOCTH METPUYECKOTO
npocTpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B IIOJTHOM METPUUYECKOM IPOCTPAHCTBE.
KomnaktHbeie MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAKTHOCTE B TEpMUHAX LIEHTPUPOBAHHBIX CHCTEM.
63. HenpepbiBHBIE OTOOpaXKEHUSI METPUUECKUX MPOCTpaHCTB. [IpooOpa3 OTKPHITOro U 3aMKHYTOTO
MHOX€ECTBa IPU HETIPEPBIBHOM O0TOOpakeHnU. HenpepbIBHOCTh CIIOKHON (YHKIINH.

64. HenpepbiBHBIM 00pa3 koMnakTa — KoMIakT. Teopemsl Beliepmitpacca. JInneitno
CBSI3HBIEMHOJKECTBA B METPUUECKOM IpOCTpaHCcTBe. HenpepriBHBIN 00pa3 TMHEHHO-CBSI3HOTO
MHO’K€CTBA — TMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEPHON HENPEPHIBHOCTH.

66. [ToHsITHE TOMOJIOTMYECKOTO MPOCTPAHCTBA. OKPECTHOCTH, BHYTPEHHUE TOUYKH, MPEICTbHbIC



TOYKHU, TOYKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, rpaHua. [Ipenen no 6aze
(GYHKIMHU CO 3HAUEHUSIMU B TOIIOJIOTHYECKOM MpOoCcTpaHcTBe. HenpepriBHbIE
0TOOPaKEHUATONOJIOTMUYECKUX POCTpaHCTB. [loHsTHE TOMeoMOpdH3Ma.

67. YactHble npousBoanble, nuddepenunpyemocts, muddepennuan pynkunu. Kpurepuii
nuddepermupyemoctr. Jloctatounoe ycnosue audGepeHnupyeMocT PyHKITUH.

68. Teopema o quddeperurpoBanum ca0xHoH GpyHkun. MTHBapuaHTHOCTH (hOPMBI
nepBorogudpepennmana. [pasuna nuddepeHmnupoBanms.

69. IIpousBosaHas 10 HarpaBieHUIO. [ pagueHT.

70. YacTHble TPOU3BOAHBIE BBICIIMX NOPsAKOB. Teopema 0 paBeHCTBE CMEIIaHHbBIX IPOU3BOIHBIX.
HenpepsiHo auddepenunpyembie GyHKINH.

71. Auddeperunansl BBICIINX NOPAAKOB. BeruuciurensHas popmyina ais 1udpdepeHInanoBBbICIINX
HOPSAKOB. Y CJIOBHE MHBAPHAHTHOCTH BBICIINX TU(HEPEHINATIOB OTHOCUTEIHHO3aMEHBI IIEPEMEHHBIX.
72. ®opmyia Telnopa ¢ ocTaTouHBIM 4ieHOM B dhopme Jlarpamxka u B popme Ileano.
DopMyIaKOHEYHBIX IIPUPALICHUMN.

73. JlokanbHbIe 3KCTpeMYMbI (PyHKIMII MHOTUX nepeMeHHbIX. HeoOxoaumoe yciioBre sKCcTpeMyMa.
JloctaTouHOE yCIIOBUE SKCTpEMYyMa.

74. HesBHast pynkuus. Teopema o HESIBHON (YHKIIHH.

75. Cucrema HesiBHBIX PyHKIHHA. TeopeMa o crcreme HessBHBIX QyHKIMH. CyIiecTBOBaHNE
oOpaTHOH (YyHKIUH.

76. YciioBHBIE SKCTpeMyMbI (YHKIINH MHOTHX IepeMeHHbIX. MeTox MHOXHTeel Jlarpamxka.
JocraTouHoe yciioBue 3kcTpeMyma B Meroze Jlarpanxa.

77. Qudbdepennupyembie orodbpaxkenus. Matpuia Sxkoou.

78. IIpuHIUI CKUMAIOITUX OTOOpaKEHUH.
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79. Uucnosoii psa u ero cymma. Kpurepuit Komu u Heo6xoaumoe yciaoBue cXxoaumMoctu psiaa. Oouue
CBOICTBa CXOJAUINXCA PSIIOB: CXOJUMOCTD Psijia U €r0 OCTaTKa, IMHEHHas onepays ¢ psaaMu,
COUETaTEJIbHOE CBOMCTBO psja.

80. [Ipu3HaKku CXOIUMOCTH PSIIOB C HEOTPULIATEIbHBIMU YJIEHAMH: OOIINNA KpUTEPUN CXOIUMOCTH,
npusHaku cpaBHeHus, Komu, /{anambepa, Kymmepa u Paabe. MHTerpanshblii npuzHak Komn-
Maknopena. CxogumocTs psiia Pumana.

81. ®opmyna cymmupoBanus Diinepa. [locrosiHHas Ditnepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSA0B C HEOTPULIATEIbHBIMU WIEHAMHU.

83. Ilpuznaku Jleit6uuna, Adens u Jupuxie Juist IpOU3BOJIbHBIX YUCIOBBIX PsiioB. OlLleHKa OCTaTKa
psna Jleitbuuna.

84. AGcomoTHas U yCIOBHAs CXOUMOCTh psAoB. IlepecTaHoBKa UIEHOB B a0COIIOTHO CXOSAIINXCS
psanax.

85. YMHOXeHHe a0COMIOTHO CXOAIINXCS PSIIOB. Y MHOXKEHHE YCIOBHO CXOASIIUXCS PSIOB.

86. beckoHeuHbIE MPOU3BEACHUS U X CBS3b C psiaaMu. AOCOTIOTHO CXOSIITHECST OECKOHETHBIC
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-(QyHKIUH.

87. PaBHOMepHast ¥ MOTOYEYHAs! CXOAUMOCTh MOCIEI0BAaTEIbHOCTH PYHKIMHA. MeTpruueckuit
KpuTepuii paBHOMepHOH cxoaumocTt. Kpurepuii Komu paBHOMEpHOI cxoqumocTn
nocneaoBarenbHoCTH GyHKIMI. HermpepbIBHOCTD IpeienbHON (HYyHKITUH.

88. Ilpu3Hak [IuHM paBHOMEPHOM CXOJIMMOCTH MOCIEI0BATEILHOCTH (DYHKITHIA.

89. IIpenenpHbIN Mepexo No1 3HAKOM MHTErpaia ¥ IPOU3BOIHOM ISl TOCIEA0BATEILHOCTH
(byHKUIUH.

90. PaBHOMEpHas 1 MOTOYEUHasi CXOAUMOCTh (QyHKIIMOHaIbHOTO psiaa. Kputepuit Komm n
HE00X0/IMMOe yCIIOBHE paBHOMEPHO cxoaumocTtu psja. [Ipusnak Beifepiirpacca paBHOMEpHOA
cXoauMocTu (YHKIIMOHAIBHOTO psifa. HempephIBHOCTH CyMMBI psifia.

91. IMpuznaku AGens u Aupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. Ilounennoe nuddepeHIMpPOBaHNE U HHTETPUPOBAHKE (PYHKITMOHATHHBIX PSIIOB.

93. CrenenHnoii psa. IlepBas Teopema AGens. Paanyc n mHTEpBal CXOIUMOCTH CTENIEHHOTO psijia.
®opmyna Komm-Anamapa.



94. HenpepbIBHOCTh CYMMBI CTETIEHHOTO psifia. Bropas reopema Abens. {uddeperupoBanne u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. IloHsTHE aHAMUTHYECKOW (PYHKITUU. AHATUTHYHOCTH CYMMBI CTETICHHOTO psisia. EAMHCTBEHHOCTH
NPECTAaBICHUS aHATUTHYECKON (DYHKIIUU CTETICHHBIM PSIOM.

96. Psan Teitnopa. Kpurepuii npencrasieHus GyHKIMKM CTEICHHBIM psioM. JloctatouHoe yciaoBue
AHATUTHYHOCTH. AHAJIMTHYHOCTh OCHOBHBIX 3JIEMEHTApHBIX (yHKUUH. [19Th OCHOBHBIX pa3iOXKEeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHUIMT €MUHCTBEHHOCTH [T aHATMTHYECKUX (QyHKUMU. [ToHsATHE aHamuTHYECKON (QYHKIIUN
KOMIUIEKCHOTO TiepeMeHHOro. KoMruiekcHas 3KkCroHeHTa u €€ cBoiicTBa. @opmyiibl Ditiiepa.

98. Anmpoxcumanus HenpepblBHbIX (yHKIUN. Teopema CToyHa. ANIpPOKCHMAaLUs HETPEPHIBHBIX
GyHKUMH anredpanyeckuMu U TPUTOHOMETPUUYECKUMH MHOTOWIEHAMH.

99. Ckansipaoe npousBefeHre GyHKIUNA. AOCOTIOTHO M KBaJpaTUYHO UHTETpUpyeMble (PyHKIINH,
cBs3b Mexay Humu. HepaBenctBo Kommu-bynskosckoro. Hopma dyakimun. CX0QuMOCTh B CpeTHEM
KBaJPaTHYHOM. ATIIIPOKCUMAITUS CTYIIEHYaThIMUA QYHKIUAMU (0€3 T0Ka3aTeNIbCTBA).
Tpuronomerpuyeckas cucrema GpyHKIUH U €€ CBOICTBA: OPTOrOHAIBHOCTD, IOJIHOTa B PABHOMEPHOM
U CPEHEM KBaJPaTUYHOM HPUOITHIKEHUSX.

100. Heobxonumoe ycioBue pa3inoxeHus GyHKLIUU B pABHOMEPHO CXOSIIUICS
Tpuronomerpudeckuii psaa. [lonsarue psaga @ypre. KommnekcHas 3anuce psaga @ypse. Pag Oypre B
ClIy4ae IIPOU3BOJBHOIO MHTEPBAJIA.

101. HopMa TpUroHOoMeTpHUYECKOro nojauHoMa. BelpaxkeHue cpeiHero KBaJipaTUyHOro OTKJIOHEHUS
(GYHKLHHU OT TPUTOHOMETPHUYECKOTro nojauHoMa. ToxaectBo beccens. MuHUManbHOECBOHCTBO
YaCTUYHBIX CyMM psiia @ypre. Paznoxenue pynkuuu B psa @ypbe, CXOASIIUNCSA B CPETHEM
KBaJpaTUYHOM.

102. HepasenctBo beccens. PapenctBo IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKOM CHCTEMBI
¢ynkuuit. OMHO3HaYHOCTb OnpeaeaeHus (yHKIUN CBOUM psijioM Dypbe.

103. Teopema Pumana o crpemnennu koadp¢punuentoB @ypre Kk Hyto0. THTErpanbHoOe npeacTraBieHue
4aCTUYHBIX CyMM psiga Pypsee. Anpo Jupuxiie u ero cBOMCTBA.

104. IMpuznak dunu cxoqumoctu psina @ypswe. [loToueunas cxoqumocts psiia Pypbe KyCOUHO-
TITaKUX (PYHKITHH.

105. PaznoxxeHue cunyca B 6€CKOHEUHOE ITPOU3BEICHHUE.

106. PaBHOMEpHas cX0IUMOCTh psifa Pypbe HEMPEPhIBHBIX KYCOUHO-TIAAKUX (DYHKIUI.
Nurerpuposanue psgoB Oypbe.

107. CemeiicTBa pyHKIUH, 3aBUCALINX OT MapamMeTpoB. [loToueuHast 1 paBHOMEpHast CXOJUMOCTb.
JlocTatoyHO€E yCI0BHE pABHOMEPHOM CXOAMMOCTH. MeTprueckuii KpuTepruii paBHOMEPHOU
cxoauMocTu. PaBHOMepHast CXOMMOCTh ceMeicTBa GYHKLNHN Ha A3bIKE OCIEA0BATEIbHOCTEH.
HenpepbiBHOCTD NpeienbHON (QYHKIUH.

108. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALINE OT NApPaMETPOB, C MOCTOSTHHBIMU NpeIeIaMu
uHTerpupoBanus. [IpenenbHsiii mepexo/ no napaMerpy Mmoj 3HakoM HHTerpaia. HempepblBHOCTB
uHTerpaia no napamerpam. uddepenurpoanue u HTHTErpuUpoOBaHUE UHTETpaIa Mo mapameTpy B
CJIy4ae MOCTOSIHHBIX MPEEIOB HHTETPUPOBAHUS.

109. CoOcTBeHHbIE MHTETPANIbI, 3aBUCALINE OT TapaMEeTPOB, C MEPEMEHHBIMU TIpeeIaMU
UHTEerpupoBanus. HenpepbIBHOCTh HHTErpaia 1o napameTrpaM. JuddepenunpoBannue nHTerpaia mno
napaMeTpy B CiIydae IEPEMEHHBIX NIPEAEIOB MUHTETPUPOBAHMSI.

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

112. HenpepbsIiBHOCTH HECOOCTBEHHOTO HHTETpaa 1mo napamerpam. uddepernupopanue u
MHTETPUPOBaHNE HECOOCTBEHHOTO MHTETpaa Mo mapameTpy.

113. T'amma-¢dynkius u 6era-pyHkims. MHOXKECTBA CXOIUMOCTH SUJIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxxenue ramma-(yHKIIMKA B O€CKOHEYHOE TPOU3BEICHHE.

114. CpoiicTBa ramMa-(QyHKIHHU: (HopMysia TOHKECHHS, aHATUTUYECKOE TTPOJI0JDKEHHE raMMa-
(GYHKINU B KOMIUIEKCHYIO TNIOCKOCTb, (hOpMyJia JOTIOJIHEHHS.



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

116. ®opmyna CtupauHra.

117. Iousitue unterpana @ypoe. Murerpansuas popmyna @ypoe. KommekcHas 3anucy MHTErpaia
®dypee. [Ipsmoe u odpaTHOE MpeodpazoBanue Oypre. DopMyIibl oOpaIieHusI.

118. CgoiicTBa mpeodpazoBanus Oypre: IMHEHHOCTh, OTPAHHYEHHOCTD, HEMPEPHIBHOCTD.
[TpeoOpa3zoBanue Oypre nponu3BoHON. CBSA3b MEXKAY INAJKOCTBIO (DYHKIIMU U CKOPOCTHIO YObIBAHMSI
e€ npeobpazoBanus Pypoe. [IponsBoaHas npeodpazoBanus Oypoe.

119. IlpeobpazoBanue Pypre 6eckoHeuHO MU PEepPeHITMPYEMBIX OBICTPO YOBIBAIOMNUX ()YHKITHA.
®opmyna [Inanmepens. [IpeodpazoBanne Oypre CBEPTKH PYHKITHIA.

120. IToHsiTHE ACUMOTOTUYECKOMN MOCIIEI0BATEILHOCTH U ACUMITOTHYECKOTO PA3JIOKEHUSI.
EnMHCTBEHHOCTh aCUMIITOTUYECKOTO pa3iiokeHus. Onepanuu co CTENEHHBIMU ACUMIITOTHYECKUMU
psnamMu: apupMeTHdecKre orepalny, No4JeHHOe HHTerpupoBanue U AuddepeHunpoBanue.

121. ®opmyna cymMmupoBanus Diliiepa-MakiiopeHa.

122. Jlemma Batcona.
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123. BHyTpeHHss 1 BHewHssA Mepa JKop/iaHa 1 uX CBOMCTBa.

124. Kputepuii namepumoctu MHokecTBa 110 XKopaany. CBoicTBa U3MEPUMbBIX MHOKECTB.

125. CpoiictBa Mepsl JKopaHa: KOHEUHas al/TATUBHOCTb, Mepa MPsIMOI0 IPOU3BEAEHUS MHOXKECTB.
Mepa rpaduka HenpepbrIBHOW Ha KOMIAKTe (DYHKITHH.

126. Onpenenenune kpatHoro uHrerpana Pumana. arerpansubsie cymmsel JlapOy U UX CBOMCTBA.
Kpurepuii uHTErpUpyeMOCTH.

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

128. UnTerpupyeMocTh pa3pbIBHBIX (DYHKIUH.

129. YeTsipe OCHOBHBIX CBOMCTBA MHTErpasia. IHTerpanbHas TeopemMa o0 CpeHeM.

130. CBeneHne JBOMHOTO MHTErpajia K IOBTOPHOMY.

131. CBeneHre KpaTHOTO UHTETpasia K IOBTOPHOMY.

132. 3ameHa nepeMEeHHBIX B IBOITHOM MHTETpaJIe.

133. Onpenenenrie HecOOCTBEHHOTO KpaTHOTO MHTerpajia. HecoOcTBeHHbIE HHTErpaibl OT
HEOTpULIATENbHON (YHKLIUH.

HecoOcTBeHHBIH KpaTHBIM HHTErpal CXOIUTCS TOT1a U TOJIBKO TOT1a, KOrJa OH a0COJIFOTHO CXOAUTCS.
135. JInuHa KpuBOH. AJIMTUBHOCTH JUITMHBL. BeruucnuTenbHas gopmyiia ass AIHMHBI HEPEPBIBHO
muddepeHIpyeMoi KpUBOM.

136. KpuBonuHeitHbIe HHTETpajIbl IEPBOTO Pojia U UX CBOWCTBA. BoruncnurensHas Gpopmyna.

137. KpuBonuHeliHble HHTErpalibl BTOPOTo poJia M UX CBOMcTBa. BeruncnutenbHas hopmyna.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJMHEHHOTO UHTErpajia OT IyTH UHTerpupoBanus. Kpurepuit
nojHoro auddepennuana B OAHOCBA3HOM 001acTH.

140. IlepBas xkBagpatuyHas popma nmoBepxHocTH. [1ommans moBepXHOCTH.

141. Opuenranus noBepxHOCTU U €€ Kpast. KycouHO-TIa iK€ NOBEPXHOCTH.

142. [ToBepXHOCTHBIE MHTETPaJIbl IEPBOTO U BTOPOTO pojia. BerunciaurensHbie (GOpPMYIIbI.

143. ®opmyna Croxca.

144. BextopHas TpakToBka popmynbsl CTokca. ['eoMeTprueckoe onpeneneHe poropa BEKTOPHOTO
OIS

145. ®opmyna [N'aycca-Octporpaackoro, €€ BEKTOpHask TpaKTOBKa. [ eoMeTprueckoe onpeneacHue
JUBEPreHIIUN BEKTOPHOTO TOJISL.

146. [lonunuHeiHble aHTHCUMMETpUYHBIE (hopMbl. BHeniHee npousseneHue Gopm u ero cBOiCTBa.
147. Quddepenumansusie popmsl. Onepanuu BHEIIHETo Au(epeHIMpoBaHus 1 nepeHoca Gopm, ux
CBOICTBA.

148. ITonsiTe MHOrOOOpa3us. OpueHTanus MHOTooOpas3us u ero kpas. iurerpupoBanue
nuddepernuanbHbIX GopM Ha MHOT000pa3uu. O6mas Gopmyna Ctokca (6€3 J0Ka3aTeIbCTBA).



Konmpom; 0C60€HUA Komnemenuuﬁ

Ne Bun xontpons KoHtposnnpyemsie paznensl KomMnerenuu, KOMIOHEHTBI
o\ KOTOPBIX KOHTPOJIUPYIOTCS

1 AynuTtopHas Paznen 1-Paznmen 3 B 1-m cemecTpe VK-6, OIIK-2
KoHTp.paboTa(ripoB| Pasnen 1- Pazngen 3 Bo 2-M cemecTpe
€pKa U OILICHKa) Pazpnen 1- Paznen 3 B 3-m cemecTpe
Paznenl —Pa3nen 3 B 4-M cemecTpe

2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemectpe YK-6, OIIK-2
[ToaroroBka k Paznen 1- Paznen 3 Bo 2-m cemectpe
tectupoBanuto(oue| Paszmen 1- Paznen 3 B 3-m cemectpe
HKa pe3yJbTaTOB) Paznenl — Paznen3 B 4-M cemecTpe

3 CamocrositenbHoe| Pasnen 1-Pasznen 3 B 1M cemectpe YK-6, OIIK-2
pelieHue Pa3nen 1- Paznen 3 Bo 2-M cemectpe
MPaKTUYECKHUX Paznen 1- Paznen 3 B 3-m cemecTpe
3aJaHuN Paznenl — Pa3nen3 B 4-m cemectpe

(ayautopHast)
4 Dk3ameH 1 Paznen 1-Paznen 3 B 1-m cemecTpe VK-6, OIIK-2
cemecTpe

5 DK3aMeH BO 2 YK-6, OIIK-2
cemecTpe Paznen 1- Pa3znen 3 Bo 2-M cemectpe

6 DKk3aMeH B 3 YK-6, OIIK-2
cemecTpe Pasznen 1- Paznen 3 B 3-m cemectpe

7 Ok3aMeH B 4 Paznen 1- Paznen 3 B 3-m cemecTpe YK-6, OIIK-2

cemecTpe
7. YueOHO-MeTOAMYECKOe W MAaTEepHAJIbHO-TEXHHYeCKOe ofOecrneyeHne JUCHHMIIHHBI

(MoayJis) 3JieMeHTapHAasi MaTeMaTUKA
[lepeyeHbr OCHOBHOW W JIOMOJHUTEIBLHON Y4eOHOW JUTEpATyphl, HEOOXOIMMOHN [JIi OCBOCHUS

JTUCIUTITAHBI (MOYJIs1) JUCKPETHAS MaTeMaTHKa.

K ocHoBHOI (00s3aTenbHOM) AUTEpAaType OTHOCITCS YYCOHHMKH, y4eOHBIE MOCOOHs, y4deOHO-
METOAMYECKasl JINTEpaTypa W MOHOTpaduH, H3Y4YeHHE KOTOPBIX SBISIETCS OO0s3aTeNbHBIM IS



OBJIAJICHUS 3HAHUSMHU B TIOJTHOM O0BEME IO JUCIUIUIMHE B COOTBETCTBUU C AaHHOW mporpammoit. K
OCHOBHOM, MpexkJe BCEero, OTHOCUTCS JIUTEparypa, umeromas rpud MuHuctepctBa oOpa3zoBaHUS U
Hayku Poccuiickoit ®eneparun uium  Y4eOHO-METOAMYECKOTO OOBEIWHEHUS, PEKOMEHIYIOIINX
W3/IaHHE K MCITOJIb30BAaHUIO B yUeOHOM IIporiecce. B crimcke OCHOBHOW JUTEPATYphl YKA3bIBAETCS HE
OoJiee IMATH WCTOYHMKOB, MMCKOIIMXCS B JIOCTATOYHOM KojmuecTBe B (oHme Oubmmoreku. Ecnm
JIOCTYITHA JJICKTPOHHAS BEPCHS YYEOHUKOB, y4e€OHBIX IMOCOOMH W T.O., CIEAyeT yKas3aTh IJIs HUX
pEeXKUM J0CTyTIA.

K J1omnonHUTENsHONM OTHOCUTCS JUTEpaTypa, peKOMeHJayeMmas OakajlaBpaM, Marucrpam Juls
CaMOCTOSITEJIbHOTO H3Y4EHUS IPU BBIIOJIHEHUM KypCOBOro IpoekTa (paboThl), y4eOHOH HaydHO-
UCCIIE/IOBATEIbCKOW paboThl, Npu HamucaHuu pedeparoB, Uil TMOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATUSAM, JITAOOpaTOPHBIM paboTaM M JAPYrHMM YYEOHBIM 3aHSATHSAM, a TaKXkKe IS
yriayOJeHus U pacllupeHys 3HAaHUN 110 TaHHOW JUCLMILIUHE.

Bce MCTOYHMKM B OCHOBHOM M  JIONOJIHHUTEIBHOM JIMTEpAaType JAlTCsI C  MOJHBIMHU
OoubmorpagUUecKUMH ONMHUCAHUSIMA B COOTBETCTBHHM C POCCHIMCKAM WIIM 3alaJHBIM CTaHJapTaMu
odopmIieHuUS.

Jlyist MarucTpaTypsl 00s13aTEIIbHO HATMYHE JTUTEPATYPhl HA AHTITHICKOM SI3BIKE.

7.1. YueOHas iuTeparypa:

1. Kynpssues JI.JI. «MaremaTtnueckuii aHanms»»

2. 3opuu B.A. «MaTemaTH4YeCKUil aHAIIH3Y

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

4. Nemunouy B.I1. «COopHuUK 3a/1a4 U ypa)XHEHUH 110 MATEMaTHYECKOMY aHATTU3Y»
5. @uxtenronsl .M. «OCHOBBI MATEMATHYECKOTO aHAJIU3A»

7.2. UnTepHeT-pecypchl
1. denepanbubiii moprain http//edu.ru

2. DOnekrtponHbie kKatajgoru Hayunoit 6udnmmorexu 'Y http//elib.dgu.ru

7.3. IlporpammHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue

B opranuzanuu y4yeOGHOro mpoiecca HEOOXOJUMBIMHU SIBISIIOTCS CPEACTBA, OOecleyrBarouiue,
ayJMOBU3yallbHOE BOCIPHATHE y4eOHOro Mmarepuana ( CHEHHATU3UPOBAHHOE JEMOHCTPALMOHHOE
obopynoBaHue):

1.Jocka u Men (m1u 6oiee COBpeMEHHbIE aHATIOTHH)

2. KOMITBIOTEPHBIC I MYJIbTHUMEINHHBIE TEXHOJIOTHH

3.MUKpPOOH U COOTBETCTBYIOLIME YCTAaHOBKHM (i pabOThl B OONBIIMX ayIUTOPUSX C
MHOT'OYHCJIEHHBIMH I'PYTIIIaMH CTYACHTOB)



Pabouas nporpaMMa TUCHMILTHHBI MaTeMaTHYeCKHil aHAJIU3 COCTABJICHA B COOTBETCTBHUH C
tpeboBanusmMu OI'OC BO no nanpasnenuto moaroroku 01.03.01 MaremaTuka (ypOBEHb BBICIIETO

oOpaszoBaHus OakajgaBpUaT ), YTBEP)KIAEHHOTO IIpukazom MunucTepcTBa 00pa3oBanus u Hayku PD ot 10
ssaBapst 2018 r. N 8 "O0 yTBepxkaeHUYU (PenepaibHOTO TOCYIaPCTBEHHOT0 00pa30BaTeILHOIO CTaHIapTa
BBICITIETO 00pa3oBaHus - OakaaBpuaT 1o HampasieHuio moaroroku 01.03.01 Maremarnka" (¢ ”3BMEHEHHSIMH H
nononHenusmu) (Penakums ¢ namenennsmu N 1456 ot 26.11.2020, C u3MeHEHUSIMU U JOTIOJTHEHUSIMH OT: 26
HOstOpst 2020 1., 8 peBpanst 2021 1.), ¢ yuerom mpodeccuoHanbHoro crangapra 01 OOGpas3oBaHue u

HayKa, YTBEp)KICHHOIO NPHKa30M MHHHCTEpCTBA TpyJa U COLMANbHON 3ammThl Poccuiickoit @enepannu ot
«5» aBrycra 2021 r. Ne 30550

IIporpammy cocraBuiI:
ITpodeccop, 3aB. kadenpoit «MaTeMaTHUECKUN aHATU3», K.(.-M.H. Tankuer 1.A.

HporpaMMa oL[06peHa Ha 3aCCJaHuHn Ka(l)el[pbl «MaTremMaTudecKuil aHaJIn3»»

ITporoxoin Nel0 ot «20» nrons 2023r

HporpaMMa oL[06peHa yLIe6HO'MeTOI[I/ILIeCKI/IM coBeToM DHU3HUKO-MaTEMATHIECKOTO q)aKy.]'ILTCTa

npotokoa Ne 10 ot «23» wutons 2023 r.

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN y‘le6HO-MCTOI[I/I‘-ICCKOFO COBCTAa YHUBCPCUTCTA

npotokoi1 Ne 10 ot «28» wutons 2023 r.



Caenenns 00 yrBepKAeHUHM MPOrPaMMBbI Ha 0YepeHOH Y4eOHBbI roJ U perucTpanuyu u3MeHeHu

YueOHbBIH Pemenue xadeapol BHeceHHble M3MEHEHMS IToanuce 3aB.
rox (Ne mpoTokora, Kadenpoit
JaTa)




