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CTpyKTypa U coep:KaHHe TUCHUIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MeCTO B Y4eOHOM mpoliecce

[lens w3ydeHUs MUCIUIUIMHBI — OBJAJICHUE CTYJACHTAMH HEOOXOIUMBIM
MaTeMaTUYECKUM ammapaToM, MOMOTAIOUIMM aHAIU3UPOBATh, MOJECIUPOBATH U
penaTh MPUKIIaTHBIC 3a0a4H.

3agauu: OBIAJEHUE CTYJEHTAMH METOJaMU MAaTEMaTUYE€CKOTO aHaliu3a JJis
WCCIICJIOBAHUSI PEATbHBIX MPOIECCOB U SIBJICHUM, IMOCTPOEHUS HMX MOJeNed u
peleHnus MaTeMaTUYeCKuX 3a7ad; pa3BUTHE JIOTMYECKOTO W aOCTPaKTHOIO
MBIIIUICHUSI CTYJEHTOB; BBIPAOOTKAa Y CTYJIEHTOB YMEHHUS CaMOCTOSATEIIBHO
pacupsATh CBOM MaTEMaTHUYE€CKHE 3HAHUS U MPOBOJUTH MaTeMaTUYECKUN aHaJU3
MPUKIIAIHBIX 3a]1a4.

2. Mecro mucnuminnbl B crpykrype OIIOII BO

Jucnumuaa «MaTeMaTHYeCKU aHalau3» BXOJWT B OJOK JUCIUILINH
00s13aTeIHHOM YaCTH YU4eOHOTO TIIaHa.

ConepxaHvue  JUCHUIUIMHBI  SIBIISIETCS  JIOTMUYECKUM  MPOJOJKEHUEM
COAEpXKaHMUS JUCHUUIUIMH: COHCPXKAHUS Kypca DJJIEMEHTApHOM MATEMAaTUKU
(ILIKOJIBHBIN  Kypc aireOpbl, TE€OMETPUHU, DJIEMEHTAPHBIX (YHKIMIA W OCHOB
MaTEMaTUYECKOT0 aHalM3a) M CIYXUT OCHOBOW JIJIi OCBOCHUS JUCIUILINH:
«Iudpdepennmanpapie  ypaBHeHUS», «DYHKIMOHAIBHBIMN aHanmu3», «Teopus
BEPOSTHOCTEM M MaTE€MaTHYeCKas CTaTUCTUKA», «YPABHECHUS MATEMAaTHUYECKOU
¢u3ukm», «Yucinennele  MmeTonb», «Teopus  QyHKUMII ~ KOMIUIEKCHOTO
MIEPEMEHHOTO.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHHUILIMHBI

CryneHTbl, 3aBEpILIMBIINE HW3YyYEHUE JHUCHUIUIMHBI «MartemaTuyecKui
aHaJIN3», TOJDKHBI

3HAaTh: OCHOBHBIC TMIOHSATHSA, OMNpPEAENECHUs, TEOPEMbl U  METOIbI
MaTEMaTUYECKOr0 aHaIn3a, B YaCTH TEOPHUH MpeenoB, AuddepeHIuaIbHOr0 u
UHTErPabHOTO UCUHUCIICHUS, TEOPUH PSIOB, TEOPUH TOJIS.

YMETh: UCMHOJb30BaTh METO/Ibl MATEMATHUYECKOTO aHAJIN3a; PeIlaTh TUIIOBHIE
3a/aun; oOpaiarbes K nHQopMamoHHeIM cuctemaM (MHTepHeT, MaTeMaTH4ecKas
JuTepaTypa) sl MOMOJIHEHUS U YTOUHEHUSI MATEMaTUYECKUX 3HAHUM.

BJIAJICTh HaBBIKAMU Hay4HO-UCCJIEI0BATEIHCKOTO aHaamu3a U
MOJICTMPOBAHUS, HABBIKAMU TMPAKTHUYECKOTO HWCIOJIb30BAaHUS 0a30BBIX 3HAHUU U
METOJI0B MaTeMaTUYECKOT0 aHAJIN3a B MPUIIOKEHUAX K TEXHUUYECKUM HAyKaM.

[lepeuniciieHHbIE pe3yabTaThl 00pa30BaHUS SIBISIOTCS OCHOBOWM  JIS
dbopmupoBanus creaymmx kKommnereHuid (B cootBerctBum ¢ ®I'OC BO u
TpeOOBaHUSIMU K  pe3yJbTaTaM OCBOEHHUSI OCHOBHOW mpodecCHuOHaTbHOU
obpazosarenbHoi nporpammsel (OITOIT BO):

obmenpodeccnoHaIbHBIX



OIIK-1

obnactu MAaTEMATHYECKUX

1poheCCHOHAIBHOM JIeITSIbHOCTH

OIIK-5

OCHOBBI 3HaHWH B chepe MAaTEMaTUKHA U MEXaHUKH

4. CTpyKTYypa U coepKaHue QU CHUNINHBI

4.1. O0beM y4eOHOI TUCUMIIJIMHBI 1 BU/bI Y4e0HO# padoThI

HayK,

CIIOCOOCH HCIOJIb30BaTh q)YHHaMCHTaJIBHBIG 3HaHM:, IMOJIYYCHHEBIC B
n CCTCCTBCHHBIX

B

CIIOCOOEH HCII0JIb30BaTh B HCI[&FOFH‘-ICCKOﬁ ACATCIbHOCTH HAYYHBIC

O06nem vacos (3.e.)
Br1 yueGHOH paboTs! Ounas ¢popma OuHo- 3aoyHas
3a04Has dbopma
dopma

O0beM yueOHOM TUCIUILTHHEI (BCETO) 540 540 -

(153.e.) (153.e)
OO0s3arenbHast ayuTOpHas yueOHas Harpy3Ka -
JTUCITUATLINHBI (BCETO) 264 96
B TOM YHCIIE:
Jlexun 132 48 -
CeMuHapckue 3aHsATHS - - -
[IpakTHyecKue 3aHATHS 132 48 -
JlaGopaTopHble pabOoThI - - -
Kypcosas pabora (KypcoBoOii MPOEKT) - - -
WNHnuBuayanbHOE 33aHUE 72 72 -
CamocrosiTenpHas paboTa CTyieHTa (BCero) 276 444 -
dopma arrecTanuu 9K3aMeH 9K3aMeH -

(1-3 cem.); (1-3 cem.);
mud. 3auer nud. 3ader
(4 cem.) (4 cem.)

4.2. Conep:kanue pa3iesioB JUCHUILIMHBI

DJeMEHTBI TEOPUHA MHOXKECTB. MHOKECTBO AEUCTBUTENIBHBIX YUCEI U
€ro OCHOBHBIE CBOMCTBA. MOIyJlb NEWCTBUTEIBHOTO YHUCIIA U €ro
OrpaHuyeHHbIC u
HEOTPaHUYEHHBIE YMCIIOBBIE MHOKECTBA. [IpHM3HAK OrpaHMYEHHOCTH

Cemectp 1

Paznen 1. BBenenne B MaTeMaTHUECKUM aHAJIN3

Tema 1. MHOXeCTBO JIENCTBUTEIbHBIX UHCEIT
CBOMCTBA. Yucnosele IIPOMEKYTKH.
YHCJIOBOIO MHOKECTBA.

Tema 2. DyHKIUKA OJTHOW NEPEMEHHOM

[lonstue ¢ynkumu onHOM mepemeHHON. OOnacTb OMpeneNeHUus U
oOmacth 3HadeHn GyHKIMU. ['paduk QyHKIIMU OTHOU TTEPEMEHHOM.
CnocoObl 3amanusi PyHKUIUM OJIHOWM mepeMeHHOHW. [leHcTBus Han
dbyukiusamu. [loHsTHE 4YKMCIIOBOM TMoOcieAoBaTeIbHOCTU. [loHsTHE
MOHOTOHHOM (yHKIMU. [IOHATHUS 4YETHOW W HEYeTHOW (QYHKIIMA.
[Tonsatue mnepuonuueckol ¢yHkIUMU. OCHOBHBIE 3JEMEHTApPHBIC
(GyHKIMH, UX CBOMCTBA U rpaduku. DjaeMeHTapHble TpeoOpa3oBaHus
rpadguKoB QyHKIIHA.



Tewma 3.

Tema 4.

Tema 5.

Paznen 2.
Tema 6.

[Ipenesnsr

OKpecTHOCTh TOYKM Ha 4uciaoBoW mnpsMoH. IlpenenpHbie TOYKH
YHCIOBOr0 MHOXecTBa. [loHsTne mnpenena QyHKIMH B TOUKE.
['eomeTpuueckuil cmpicn npenena (yHkuud B Touke. [lepBbrif
3aMedaresbHblil npenen. OCHOBHBIE TEOpEMBI O npeaenax. [Ipenens
CyMMBI, Pa3HOCTH, MPOW3BEACHUS M YACTHOTO JBYX (YHKIIUH.
[Ipenen ¢pyHKIIMM TIpU apTyMEHTE, CTPEMSIIEMCS K OECKOHEUHOCTH,
u ero FEOMETPUUECKUI CMBICII. [Ipenen YHCJIIOBOU
MOCJIEIOBATEIbHOCTH. beCKOHEeUHO Malble (PYHKIIMU U UX CBOMCTBA.
CpaBHeHue O€CKOHEYHO MajbIX (QyHKIHMH. beckoHeuHO OoJibline
(GbyHKIIMKM U OeckoHeuHble Tpeaeibl. CBs3b MOHATUH OCCKOHEUHO
OoJiblIoN W OecKOoHeYHO Mayiod (yHKiui. Beruucienuwe mnpenena
CyMMBbI, Pa3HOCTH, MPOU3BEJICHUS W YaCTHOTO ABYX (PYHKIUHA B
O0COOBIX Ciy4asx. DKBUBAJCHTHbIC OECKOHEYHO Malible (YHKIIUU.
Brruucnenue mpenenoB ¢ MOMOIIBIO 3KBUBAJICHTHBIX OECKOHEYHO
Manbix GyHKIui. OIHOCTOPOHHHE Tpeneiabl (PYHKIIMH B TOUKE.
AKCHOMa HENpPEepPHIBHOCTH MHOYKECTBA JACHCTBUTEIBHBIX YHUCET.
TouHbIE TpaHUIBI YHUCIOBBIX MHOXECTB. Teopembl O Tpenene
MOHOTOHHOM YHMCJIOBOW MOCJIEAOBaTeIbHOCTU. Teopema Kanropa.
HepasenctBo bepnyiu. Hucno €. Bropoit 3amMedartenbHblid TIpeaes.
Hpyrue 3ameuarenbHble Npeaeiabl (TpeTHUH, YETBEPTHIM, MATHIN).
Tabnuia SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX (DYHKITUM.
HenpepsiBHOCTD DyHKIIMH

[TonsiTue HenpepbIBHON (PYHKIMU B TOuKe. HempepbIBHOCTh CyMMBI,
Pa3HOCTH, MPOM3BEJECHUS M YacTHOrO ABYX (GYHKUMNA B TOUKE.
Teopema 0 BHECEHUH 3HAKa Mpeiesia Mo/ 3HAK HEMTPEPHIBHOMN (DyHKITHH.
Teopema o HenpepbIBHOCTH KOMITO3ULKHU (YHKIUN. OTHOCTOPOHHSSA
HETMIPEPHIBHOCTh (YHKIIMM B TOYKe. TOUYKH pa3pbiBa (PyHKIUH.
Knaccudpukamms touek  paspbiBa.  OIHOCTOPOHHHME — MPEEIb
MOHOTOHHBIX (yHKIMNA. TeopemMa O MPOMEKYTOUHBIX 3HAYCHUSX
HEMPEPHIBHON (DYHKITHH.

HemnpepriBHBIE (hyHKIIMHM HA OTPE3KE

[TonsiTue MOAITOCIIEIOBATEIBHOCTH. Teopema bosbiano-
Beliepmtpacca. Teopembl Beuepmirpacca O HENpPEepbIBHOW Ha
oTpe3ke QyHKIIUH.

JuddepenmanbHoe ncurcieHne QyHKIMU OTHON epeMEHHOM
IIpousBoaHas GyHKIIMU OJHOM IEpEMEHHON

Onpenenenue MIPOU3BOTHOM byHKLIUU. [TonsaTtue
muddepennupyemoit  ¢pynkiuu. CBsazb  auddepeHIMpPYEeMOCTH
bynkmu ¢ e€ HenpepbIBHOCTHIO. KacatenbHas k rpaduky QyHKINN.
I'eomeTpudecknii CMBICH NOPOU3BOAHOM. DPU3NYECKHA CMBICI
npous3BogHOU. [Ipou3BogHass CyMMbl, pa3HOCTH, MPOU3BEICHUS M
yacTHOro  1ByX (Qysknuit. IlpaBuna  auddepeHunpoBanus.
[IpousBognas komMmo3unuu AByX  (QyHkiuil. [IpousBonaHbie
aneMeHTapHbX GyHKnuid. [IpowsBogHas oOpaTtHON  (yHKIHH.



Tema 7.

Tema 8.

Cemectp 2
Pasmen 3.
Tema 9.

['unepOonuueckre GyHKUMA U HUX Hpou3BoAHbIe. [Ipou3BogHBIC
BbICIIUX NOpsAAKOB. [loHsTHE MapameTpu3oBaHHOro myTH. [Iprmepsl.
[TpousBognas GhyHKIIMHU, 3aaHHON MapaMeTpudecku. KacarenpHas K
napaMeTpu3oBaHHOMY TyTu. llpomsBogHas (QYyHKIMH, 3aJaHHOU
HESIBHO.
Hubdepentnnan GpyHKIIUNA OTHON TIEPEMEHHOM

Onpenenenne auddepeHunana QyHKIUH OAHOM MEPEMEHHOM.
[Ipumenenune guddepennuana GyHKIUA B OPUOIMIKEHHBIX
BbIuKclieHUusX. ['eomerpruueckuii cmpicn nuddepenimana GpyHKIUN
OJIHOM TiepeMeHHOW. MexaHnudyeckuii cMbica auddepenipana
dbyHkIuu oxHOM mepeMeHHou. JuddepeHnuman cymMmbl, pa3HOCTH,
MPOU3BEJECHHUS U YaCTHOTO ABYX pyHKUUHU. nuddepennman cnoxuon
dbyukiuu. duddepeHimansl BEICIIMX MOPSIKOB.
OcHoBHble cBoiicTBa auddepeHIHpyeMblXx (QYHKIMH ©U  HX
pPUMEHEHUE

Bo3spacranue u yosiBanue QpyHkiuu B Touke. Teopema depma.
Teopema Ponns. Teopema Jlarpanxka. Teopema Komu. Bo3pacranue
u yObBaHWME (YHKIIMM Ha YHUCIOBOM MPOMEXyTKe. Touku
MakcuMymMa W MuHHMyMma ¢yHKuuu. HeoOxomumoe ycioBue
CYLIECTBOBaHMSI HOKCTpeMyMa (PYHKIMM OJHOM MEPEMEHHOI.
JlocTatouyHble YCIIOBUSA CYIIECTBOBAaHHUS OSKCTpeMyMa (YHKIHMH
OIHOM TmiepeMeHHON. OTbICKaHUE HaUOOJBIIETO0 ¥ HAUMEHBIIETO
3HaYeHus QyHKIUH, TUphepeHIupyeMon Ha OTpe3Ke U Ha UHTEpBaJIe.
HampaBnenue BBINYKIOCTH W TOYKM TNepernba rpaduka (GyHKIHH.
HeBepTtukanbaple acuMnToThl Tpaduka GyHKIUU. PackpbiTue

o 0 ©
HCOIIPCACICHHOCTCHU THUIIA 6 U — C IIOMOIIBIO IIpaBHUJId Jlonurans.
co

[Tpumenenne auddepeHnnaIbHOr0 HCYUCICHUS IS UCCIICI0OBaHUS
(GyHKIIUU 1 TTIOCTpoeHUs e€ rpaduka.

WNHTerpanbHoe ucuucienne GyHKIMU OAHON MePeMEHHOM
Heonpenenennsiit uHTErpa

VYcnoBue mOCTOSHCTBA (YHKIMM HA YHUCIOBOM IPOMEXKYTKE.
[Tonsitue mepBooOpasnoit. Teopema o mepBooOpazHoii. [lonstue
HeoIpeAeNeHHOro nHTerpana. Tabnuia OCHOBHBIX HEOIPEIeJICHHbBIX
MHTETPAJIOB. CaoiicTBa HEOIIPEACIEHHOTO WHTErpaa.
WNHTerpupoBaHue 10 4acTsIM B HEONPEAEIEHHOM UHTErpajie. 3aMeHa
NEPEMEHHOW B HEONPENEIICHHOM UWHTerpane. PanuvoHalbHbIE
¢byukiuu. [lpocreiiue pamnuoHanbHbie GyHKIUU. PaznoxeHue
JIPOOHO-PAIIMOHAIBHOM ~ (YHKIIMM ~ HA  MpoCTeliue  JIpoldwu.
HNuTerpupoBanue NPOCTEUIINX  PALUOHATBHBIX byHKIMA.
HNnTerpupoBanue NPABUJILHOU palMOHAIBLHOU GbyHKIUH.
WNHurerpupoBanre  HENMPAaBWIBHONW  pallMOHATbHOM  (DYHKIIMH.
WNurerpupoBanue TPUTOHOMETPUYECKUX BBIPaKCHUU.
NuTerpupoBanre HEKOTOPBIX BBIPAKEHUN, COJCPKAIMNX PATUKAIIBL.



Tema 10.

Tema 11.

Tema 12.

Tema 13.

Cemectp 3
Paznen 4.
Tema 14.

PaBHOMepHas HENPEPHIBHOCTD (PYHKIIMU HA MPOMEKYTKE
OmnpeneneHue paBHOMEPHOM  HEMPEPHIBHOCTH  (PYHKIMH  HA
npoMexyTke. Teopema Kantopa o paBHOMEPHON HENPEPHIBHOCTH.
OnpeneneHHbI HHTErpa

[lonsiTve ompeneNeHHOro UHTerpaga. 3aJadi, KOTOpble MPUBOJIAT K
MOHATUIO OMNPENENCHHOTO HuHTerpaia. HeoOxomumoe ycnoBue
UHTErpuUpyeMocTd QyHKIUU - €€ orpannyeHHOCTh. Cymmbl JapOy u
ux cBoictBa. Kpurepuit unrerpupyemoct pyHkuuu. Jlocrarounsie
ycioBUs HHTerpupyemoctud (yHkuuu. CBOICTBA OMNpeneIeHHOTO
unterpana. Teopema o cpenneM. CyliecTBOBaHHUE MEPBOOOPA3HBIX
Ui HempepbiBHOM (yHkimu. Teopema o d¢opmyne HproToHa-
JletiOuuita. MHTerpupoBaHue 1O 4YacTSIM B ONPEACICHHOM
MHTErpaje. 3aMeHa NePeMEHHOM MHTErPUPOBAHUS B ONPEIEICHHOM
uHTerpane. HTerpansl 4eTHBIX M HEYETHBIX (DYHKIIHM TI0 OTPE3KY C
cepenuHoii B Hyne. lloHaTne 0 TPUOTKEHHOM BBIYMCICHUH
OIPENEICHHBIX MHTErpajoB. MeETOAbl BBIYHCICHUS ONPEACICHHBIX
MHTErpaJioB 1O (OpMyIiaM MPsIMOYTOJIBHUKOB, Tpaneuuii 1 CUMIICOHa.
[IpuMeHeHre onpeeIeHHOro HHTerpata

KBanpupyemsbie purypsl Ha MmiaockocTd M uX Momiaau. [lnomans
KPUBOJIMHENHOMN TpaIenuu. Brruncienne IIomanu
KPUBOJIMHEMHOTO cekTopa. yHKIMN C OTPAaHUYEHHBIM U3MEHEHUEM.
CropsimisieMOCTh U JUIMHA IJIOCKOM KpUBOW. BpluMciieHWE MJIMHBI
TJIaJIKOM  KPUBOMU. Beruncnenune JivHBI THAgKOM KpPUBOM B
NEKApTOBBIX U MOJISPHBIX KOOPAUHATAX.

HecoOcTBeHHbIE  HHTErpaibl ¢  OECKOHEYHBIMU  MpEAeIaMU
UHTETPUPOBAHUS

[TonsiTie HECOOCTBEHHOTO MHTErpasia ¢ OECKOHEUHBIMU TpeieIaMu
uHTErpupoBaHusi. CXOIUMOCTh HECOOCTBEHHBIX HHTETpaioB. Teopema
0 HecoOcTBeHHOM wuHTerpane. [loHaTne ocraTka HECOOCTBEHHOTO
uHTerpana. Teopema 06 ocTaTke HECOOCTBEHHOTO MHTETpaia.

Paner

HucnoBbie psiabl

[TonaTue uucnoBoro psaa. Hactuunsle cyMmel psiaa. Cxoasumecs u
pacxomsmuecs psagel. Cymma cxopasumierocsa psanpa. Teopema o
reoMeTpuueckoM psnae. CIoKeHUE CXOASIIMXCS YUCIOBBIX PANIOB.
YMHOKEHHE CXOJIALIETOCS YHUCIOBOTO psaa Ha yucio. OcTtaTku
yucioBOro psnga. TeopeMbl 00 OCTaTKe CXOMSIIETOCS YHUCIOBOIO
psina. HeoOxomumoe ycioBHE CXOJIMMOCTH YHCIOBOTO psja.
I'apmonnueckuii psan. IlonoxxurensHsle ynucnoBbie psiabl. Kpurepuii
CXOJIUMOCTH MOJIOKUTEIBHBIX pAOB. CpaBHEHHE MOJOKUTEIbHBIX
panoB (teopema 1 u mpenenvHas Teopema). Ilpusznaku Komu wu
Jlamambepa CXOAMMOCTH TIOJIOKHUTEIBHBIX PsAA0B. MHTErpambHbIi
MPU3HAK CXOAUMOCTH IOJIOKUTEIbHBIX PSJOB U €ro MPUMEHEHHUE.
Teopema 00 0000TIIEHHBIX TapMOHUYECKHUX psaax.



Tema 15.

Tewma 16.

Tema 17.

3HaKo4epe Ay OIIHUECs PSOBI. Teopema JleitOnuMIa 0
3HAKOYEPETYIOMUXCS psgax. AOCOMIOTHAS U yCIOBHAS CXOIUMOCTD
psanoB. IlonoxxurenpHas U OTpULATEIbHAS YACTH YUCIOBOTO PsA.
[Tpu3naku Janam6epa n Ko abconroTHOM CXOAUMOCTH YUCIOBOTO
psana. llepecraHoBka wieHOB u4uciaoBoro psna (teopema 1 o
MIEPEMECTUTEIBHOM CBOWCTBE IMOJIOXKUTENBHBIX PSIOB; Teopema 2 o
NEPEMECTUTEIBHOM CBOWCTBE aOCONIOTHO CXOMASILIUXCS PSAOB;
TeopeMa 3 O MEPEMHOXKEHMH aOCOJIIOTHO CXOJSAIIUXCS PAIOB).
Heobxoaumoe M J10CTaTOYHOE YCIOBUS CXOJUMOCTH (KpUTEpHid
Ko1m) yncioBoii nocieqoBaTeIbHOCTH U YUCIOBOTO psilia (TEOPEMbI
1 u2).
OyHKIMOHAIbHBIE MTOCIIEIOBATEILHOCTH U (DYHKIIMOHAJIBHBIE PSIJIbI
OyHKIMOHANbHAS TOCHeAoBaTeIbHOCTh. O0MacTh CXOAMMOCTU U
npenenbHast — GyHkius.  @DyHkuMoHanbHble  psiapl. OOmacThb
CXOAMMOCTH M CyMMa (YHKIHMOHAJIBHOTO psina. PaBHOMepHas
CXOJUMOCTh GyHKIIMOHATBHOU N0CJIEOBATEIBHOCTH 17}
byHKIMOHATREHOTO psna. Teopema BeitepmiTpacca (10cTaTOYHBIN
NpU3HAK PAaBHOMEPHON CXOJUMOCTH (PYHKIIMOHAIBHOTO PpAJaA).
HeoOxonumoe 1 J0CTaTOYHOE YCIOBHSI PAaBHOMEPHOW CXOIUMOCTH
(G yHKIIMOHATBHBIX PAJZIOB " (GyHKIIMOHATBHBIX
nocieaoBarenpbHocTed.  CBOMCTBA  PAaBHOMEPHO  CXOIALIAXCSA
(YHKIMOHATBHBIX PSAAOB.
Crenennble psiabl. Paznokenre QyHKIUN B CTENEHHBIE PSAJIbI
[Tonsitue crenennoro psijaa. Teopema AGenst 00 MHTEpBaJe U
paguyce CXOOUMMOCTH CTENEHHOro psna. ClencTBusi U3 TEOPEMBI.
Teopema 0 paBHOMEpPHOW CXOJMMOCTH CTENEHHOrO psiaa. CBoiicTBa
CTENEHHBIX  pAJOB  (HENPEPBIBHOCTH  CYMMBbI;  [OYWIEHHOE
UHTETpUpOBaHUE U AU(PPEpeHIUPOBAHUE CTEIEHHOTO PAJa).
Pasnoxxenne  ¢yHkumum B cremeHHOM  psa.  Teopema o
€IMHCTBEHHOCTH pa3jioKeHusi GyHKIHU B CTeNeHHOU psj. Dopmyna
Teitnopa. Teopema 06 ycmoBum cxomuMocTtu psiga Teitnmopa. Psn
Maknopena. Cxema pasznoxeHus GYHKIUA B CTEIECHHOW psij.
Teopema o paznoxxkenun QyHkiuu f(x) = e* B creneHHOH ps.
Teopema o pasznmokeHur QYHKIUU f(X) = Sinx B CTENEHHOH psiI.
Teopema o paznoxennn (GyHKUuU f(X) = COSX B CTEICHHOH ps.
Teopema o pasnoxenun ¢ynkuuu f(x) = In(1+ x) B crenenHoi
psan. Teopema o paznoxxenuu GyHknuu f(x) = arctgx B CTCIICHHOM
psn. Teopema o paznoxenun ¢ynkiuu f(x) = (1+x)™ B
OuHOMHaNIbHBIN psif. [IpuOnuKeHHbIE BBIUUCIEHUS C MOMOUIBIO
CTEIEHHBIX PSAI0B.
Tpuronomerpuueckue psael. Psg Oypbe
[lonsiTue cremeHHOro psiia B KOMIUIEKCHON oOmactu. Kpyr
CXOAMMOCTH cTeneHHoro psana. Teopema AGens. [lokasarenpHas u
TPUTOHOMETPHUECKHE  (PYHKIMM  KOMIUIEKCHOW  MEPEeMEHHOM.
®opmynbl Ditniepa. TpuroHomerpuyeckas cucremMa GyHKIUNA U €€
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Pa3nen 5.
Tema 18.

Tema 19.

Tema 20.

Cemectp 4
Pazgen 6.
Tema 21.

OpTOrOoHaNbHOCTh. IloHSATHE TpUroHOMETpUUecKoro psaa. Psn
®ypre. Kommiekcnas popma psga Oypoe. Cxogumocts psga Dypobe.
Teopema Qupuxiue. Psaasl mo kocunycam u cuHycaM. CrienuasibHble
npuéMbl  pa3niokeHuss (QYHKUMI B 3aBHUCUMOCTH OT 3aJaHHOTO
UHTEpBaja pasznokeHus. I[lpuMeHeHne TPUTrOHOMETPUYECKUX PsIIOB
®dypbe B MPUOIMKEHHBIX BEIYUCICHUSX.

HuddepennnanbHoe ncUUCIeHne (PyHKIIMN HECKOIBKUX MEPEMEHHBIX
@DyHKIHMH HECKOJIBKUX [TEPEMEHHBIX

@yHKUMs ABYX nepeMeHHbIX. O0macte omnpeaeneHuss U o01acTb
3HaYeHUH QyHKIMU ABYX NepeMeHHbIX. CrocoObl 3aaHus PyHKIUU
ABYX IEpEeMEHHbIX. ['papuk QyHKUMM IBYX NEpeMeHHbIX. JInHUM
ypoBHs1. DyHKIUSA HECKOIBKUX NIepeMeHHBbIX. [Ipenen pynkunu nByx
IIEPEMEHHBIX. beckoHeuHO Majble (QYHKIMH M HUX CBOICTBa.
HenpeppiBHOCT, B TOUKE (PYHKIMH JBYX IMEpeMEHHbIX. YacTHbIe
NpOU3BOJHbIE (YHKIUU HECKOJbKUX IepeMEeHHbIX. YacTHbIe
NPUPAIICHUS U YaCTHBIE TPOU3BOIHBIE (DYHKLUHU JABYX MEPEMEHHBIX.
OyHKIMSA ABYX IepeMeHHBIX, nuddeperiupyemas B Touke. [TomHbIi
mubdepennran QyHkiuu B Touke. Heobxoammoe u mocTaToyHOE
ycnoBus  auddepeHiupyeMoctd  PyHKIIMHU JBYX TIEPEMECHHBIX.
[IpousBognas u auddepeHnman cinoxHOW GYHKIUM — JBYX
nepeMeHHbIX. HesBHast QyHKuMs ABYX NEpEeMEHHBIX, €€ 4YacTHbIE
IPOU3BOJHBIE.

Bbruncnenue 4acTHBIX MPOU3BOAHBIX BBICIINX MOPAIKOB (PYHKIMU
HECKOJIbKMX IepeMeHHbIX. I[Ipon3BoaHas IO HampaBiICHUIO U
IpagueHT (PyHKINN HECKOJIBKMX NEPEMEHHBIX

YacTHble MPOM3BOAHBIE BBICIIMX MOPSAKOB (DYHKLHU HECKOJIbKUX
nepeMmeHHbIX. [uddepenunan GyHKIUN ABYX MEPEMEHHBIX U €ro
OCHOBHBIE cBOMCTBA. [{nddhepeHnnans BEICIINUX MOPSIAKOB (pyHKINN
IBYX TmepeMeHHbIX. [Ipon3BojgHas 1O HaIMpaBICHUIO (QPYHKIIHMU
HECKOJIbKUX TEPEeMEHHbIX. ['paJueHT (QYHKIMH HECKOJbKUX
MEPEMEHHBIX B TOUKE.

OkcTpemyMmbl  (pyHKUMM JIByX TepeMeHHbIX. Haubombinee u
HauMEHbIIIee 3HaYEHUS (PYHKIIMH IBYX ITEPEMEHHBIX

MakcuMyM U MUHUMYM (QYHKIMH ABYX IepeMeHHbIX. Kputnueckue
Toukn ¢QyHkuuu. HeobOxoaumoe W JOCTAaTOYHBIE  YCJIOBHS
CYLLECTBOBaHMsI dKCTpeMyMa. AJITOPUTM HUCCIENOBaHMS (PYHKLIHMU
IBYX TIEPEMEHHBIX Ha JSKCTPEMYM. AOCOJIIOTHBIE U YCIIOBHBIE
akcTpemyMmbl pyHkuuu. Teopema BeliepiiTpacca o CyliecTBOBAaHUM
HAauOOJBIIET0O W HAUMEHBIIETO 3HAUYeHUH QYHKIUU. AJITOPUTM
ITOMCKa a0COJIFOTHOTO AKCTpeMyMa (GyHKIIMH U 33JJAaHHOM 00J1acTH.

WNHTerpanbHoe ucurcieHne (PyHKIMN HECKOJILKUX MTePEMEHHBIX
JIBOVHBIE UHTETPAJIBI

Onpenenenve ABOMTHOTO UHTErpaia. 3aauu, IPUBOISAILIUE K TOHATHIO
IBOMHOrO wuHTerpana. @OyHKOMSA, HWHTErpUpyemMas B 0OJIaCTH.
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Tema 22.

Tema 23.

Tema 24.

Tewma 25.

Tewma 26.

I'eomeTpuyeckuii cMmbIC JBOMHOrO MHTerpana. HeoOxomumoe u
JNOCTATOYHOE YCIIOBHS CYIIECTBOBAaHWS JBOMHOIO HMHTErpaja.
CaoiicTBa nBOMHOrO MHTErpayia. [loHsSTHE MOBTOPHOrO MHTErpasa.
Bpruncnenne IBOMHOTO MHTErpajia MOBTOPHBIM MHTETPUPOBAHUEM.
[TonsiTue perynsapHoro oToopakeHus iockux obnacreil. Teopema o
npuMepe peryispHoro oroopaxenus. Teopema o 3ameHe
MEepeMEHHBIX B JBOMHOM wuHTerpaine. [IpeoOpazoBanue JBOWHOTO
MHTErpaia K NOJISIPHbIM KOOPJWHATAM.

TporiHbIE UHTETPATIbI

Onpenenenue TPOWHOrO HHTErpana. BpluuClieHUEe TPONWHOIO
uHTerpana (teopemsl 1 u 2). TpoliHo¥ uHTErpai B UUIUHAPUYECKUX
U chepruuecKuX KOOpAUHaTaXx.

[IprMeHeHre KpaTHBIX MHTETPAIOB

[IpumeHeHne ABOMHBIX MHTETPajoB (BBIUMCICHUE IUIOIIAECH, Macc,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HMHEPLMM U KOOPJAWHAT LEHTpa
TSHDKECTH TUIOCKHX (PUTyp, 0OBEMOB TE, IUIOLIACH MOBEPXHOCTEH).
[IpumeHeHne TPOWHBIX WHTErpanoB (BbIUHCICHHE OOBEMOB, Macc,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPLMU U KOOPJAWMHAT LIEHTpa
TSHKECTH TIPOCTPAHCTBEHHBIX (PUTYP).

KpuBonuHenHbie nHTErpasl

3amauv, TPUBOIAAIIME K TOHATUIO KPHUBOJMHEMHBIX WHTETPAJIOB.
Onpenenenue  KpUBOJMHEMHOTO UWHTerpaia. KpuBoJIuHEHHbIE
MHTErpaibl IMEPBOrO U BTOPOTO pPOJA. YCIOBHE HE3aBUCUMOCTH
KPUBOJMHEMHOTO MHTErpana 2-ro poja ot (opmbl mytu. CBoMCTBa
KPUBOJIMHEMHOTO  MHTErpajia. BbIUMCICHHWE  KPUBOJIMHEHNHOTO
nHTerpaia. @OU3MYECKUH CMBICI KPUBOJMHEWMHOIO HWHTErpasa.
Boruucnenne pabOThI  CHIIBI. CBsi3b  MEXIy [IBOWHBIM H
KpPUBOJMHENHBIM  uHTerpanamu.  Popmyna  Pumana-I'puna.
[Tpumenenue hopmynsl Pumana-I'puna.

[ToBEepXHOCTHBIE HHTETPAIBI

OnpeneneHre  MOBEPXHOCTHOIO  HMHTErpajla  MEpPBOrO  poja.
BpruncieHrne  MOBEPXHOCTHBIX  MHTETPAIIOB  IEPBOTO  poja.
OnpeneneHre  MOBEPXHOCTHOIO  HMHTErpajga  BTOPOrO  poja.
BrlunciieHre MOBEPXHOCTHBIX HMHTErpajioB BTOporo poxaa. CBs3b
MEXy TOBEPXHOCTHBIMU UHTErPAJIAMH IEPBOTO U BTOPOTO POJIA.
Teopust mosst

[lonsitne ckamsipHoro moiisd. IIpows3BomHAas MO HANPABICHUIO H
rpagueHT. [lonsaTtue BekTopHOro nojs. IloTok BeKTOpHOro moJist yepes
OPUEHTHUPOBAHHBIE MOBEPXHOCTH. OCHOBHBIE CBOMCTBA U (PU3UUECKUI
CMBICI TOTOKa BEKTOpHOro mnoist. Teopema OcCTporpaiackoro.
JluBepreHuss BEKTOPHOro IoJisd U €€ cBOMCTBA. PU3NYECKUN CMBICI
JUBEPreHIIMU BEKTOPHOro mojisi. IIoHATHE CONEHOMAATBHOIO MOJIS.
OCHOBHBIE CBOMCTBA COJICHOMAATBHOTO MoJis. PabGoTa cuiioBoro mosis.
Hupkyssuust BekTopHoro nojsi. Teopema Ctokca. Potop BekTOpHOTO
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1oJist M ero corcTpa. IloTeHuansHOE MoJjie, €ro CBOMCTBA. Y CIIOBUE

OTECHIINAJILHOCTH.
4.3. Jlekuuu
O0beM yacoB
Ne n/m Ha3Banune TeMbl Ounas Qurio- 3aouHas
3a04Has
dbopma (bopma dbopma
Cemectp 1 32 -
Tema 1. | MHOX€ECTBO JEHCTBUTEIBHBIX YHUCEN 2 1 -
Tema 2. | OyHKIIMU OJHON NEPEMEHHOMN 2 1 -
Tema 3. | Ilpenesnst 6 4 -
Tema 4. | HempepbIBHOCTH (DYHKITUH 4 1 -
Tema 5. | HenpepriBHbIe (DYHKIIMM HA OTPE3KE 2 1 -
Tema 6. | IlpousBojHast PyHKIIMH OJHOM EpEeMEHHON 4 1 -
Tema 7. | Inddepenunan GyHKIHHA OJHOW TIEPEMEHHON 4 1 -
Tema 8. | OcHOBHBIE CBOMCTBA qU(HEpEeHITUPYEMbIX ] ) i
GyHKIUH ¥ UX IpUMEHEHHE
Cemectp 2 34
Tema 9. | HeonpeneneHHbld HHTErpal 12 4 -
Tema 10. | PaBHOMepHast HENPEPHIBHOCTH (DYHKIMH Ha ) i
IIPOMEXKYTKE
Tema 11. | OnpeneseHHbIN HHTErpal 8 4 -
Tema 12. | IlpuMeHeHUE ONpeAeIEHHOTO HHTErpala 8 2 -
Tema 13. | HecoObcTBeHHBIE HHTETPAIBI ¢ OECKOHEYHBIMH 4 ) i
IpesieJIaMi HHTETPUPOBAHMUSI
Cemectpa 3 32
Tema 14. | Yucnosble psiapbl 6 4 -
Tema 15. | @yHKIIMOHATBHBIE MTOCIEA0BATEIBHOCTH U 4 ) i
(GYHKITMOHATILHBIC PSIJIbI
Tema 16. | Crenennsie psiasl. Pa3noxenue GyHKIM B 6 ) i
CTETICHHBIE PSIIbI
Tema 17. | Tpuronomerpuueckue psasl. Pag @ypoe 4 -
Tema 18. | DyHKIIMN HECKOJIBKUX MEPEMEHHBIX 4 2 -
Tema 19. | Beruucnenue 4acTHBIX MPOU3BOIHBIX BBICIITMX
MOPAIKOB (DYHKIIUU HECKOJIBKHUX MEPEMEHHBIX. 4 i
IIpon3BoHas IO HAIIPABIIEHUIO U I'PAUEHT
(GYHKIIMN HECKOJIBKUX MEPEMEHHBIX
Tema 20. | DxcTpeMyMbl PYHKLINHU IBYX EPEMEHHBIX.
HaubGonpiiee u HauMmeHblee 3HaYCHHUS QyHKIITHHA 4 2 -
JBYX NEPEMEHHBIX
Cemectp 4 34
Tema 21. | JIBOMHBIE HHTErPAJIbI 8 2 -
Tema 22. | TpoitHbIE HHTETPAIBI 4 2 -
Tema 23. | [IpuMeHeHHE KpaTHBIX MHTErPAJIOB 10 2 -
Tema 24. | KpuBoJIMHENHBIE HHTETPAJIbI 4 2 -
Tema 25. | [IoBepXHOCTHBIE HHTETPAIIBI 4 2 -
Tema 26. | Teopust monst 4 2 -
HToro: 132 48 -
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44.

IIpakTHyeckune (CeMMHAPCKHE) 3aHATHS

O0beM yacoB
Ne m/m Haszeanue temsl Ounas Ouro- 3aouHas
3a04Has
dbopma (bopma dbopma
Cewmectp 1 32 -
Tema 1. | MHOXECTBO IEUCTBUTEILHBIX YHCET 2 1 -
Tema 2. | @yHKIMH OAHON EPEMEHHON 2 1 -
Tema 3. | Ilpenesnst 6 4 -
Tema 4. | HempepbIBHOCTH (DYHKITUH 4 1 -
Tema 5. | HenpepbiBHbIE (DYHKITMM HA OTPE3KE 2 1 -
Tema 6. | [IpousBogHas HyHKIIMH OJHOW MMEPEMEHHON 4 1 -
Tema 7. | duddepenunan GyHKIMU OJHON EPEMEHHOM 4 1 -
Tema 8. | OcHoBHBIE CBOMCTBA AH(HEepEeHIIUPYEMBIX 3 ) i
GYHKIUHN ¥ UX TPUMEHEHUE
Cemectp 2 34
Tema 9. | HeonpeneneHHbl HHTErpaJl 12 4 -
Tema 10. | PaBHOMepHast HEIPEPHIBHOCTH (DYHKIMH HA ) )
IIPOMEXKYTKE
Tema 11. | OnpeneneHHbIN HHTErpal 8 4 -
Tema 12. | [IpuMeHeHHE ONIPEAEIEHHOTO0 HHTErpaia 8 2 -
Tema 13. | HecobcTBeHHBIEC HHTErpaJIbl ¢ OECKOHEUYHBIMU 4 ) i
npeieJaMi HHTETPUPOBAHMUSI
Cemectpa 3 32
Tema 14. | Yucnosble psiapl 6 4 -
Tema 15. | @yHKIIMOHATBHBIE MTOCIEA0BATEIBHOCTH U 4 ) i
(GYHKITMOHATILHBIC PSIJIbI
Tema 16. | Crenennsie psiasl. Pa3noxenue GyHKIuMi B 6 ) i
CTENEHHBIE PS/IbI
Tema 17. | Tpuronomerpuueckue psiabl. Psig @ypbe 4 -
Tema 18. | @yHKIIMM HECKOJIBKUX IEPEMEHHBIX 4 2 -
Tema 19. | BeiunciieHre 4aCTHBIX MPOWU3BOIHBIX BBICIIUX
MOPSAAKOB (DYHKIIMM HECKOJIBKUX NMEPEMEHHBIX. 4 i
[Ipon3BoHas IO HAMIPABIICHUIO U TPAUEHT
(YHKIMH HECKOJBKUX MEPEMEHHBIX
Tema 20. | DxcTpemMyMbl GYHKIIMH IBYX TIEPEMECHHBIX.
HauOonpiiee 1 HauMeHblee 3HaYCHUS (QYHKIIMN 4 2 -
JBYX EPEMEHHBIX
Cemectp 4 34
Tema 21. | JIBOMHBIE HHTEIPaAJIbI 8 2 -
Tema 22. | TpoitHblE€ HHTETPAIbI 4 2 -
Tema 23. | IlpuMeHeHUE KpaTHBIX HHTErPAJIOB 10 2 -
Tema 24. | KpuBoiMHEHHbIE HHTETPAJIbI 4 2 -
Tema 25. | IloBepXHOCTHBIE HHTETPAJIBI 4 2 -
Tema 26. | Teopust monst 4 2 -
HToro: 132 48 -
4.5. JJabopaTopHbIie padoThI

He npexycmoTrpensl
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4.6. CamocTosiTesibHAsi padoTa CTYJACHTOB

O0bEM HYacoB

OuHo-
Ne /i HaszBanue Tembl Bun CPC OuHas 3aouHas
3a04YHasd
dbopma dbopma
dbopma
Cewmectp 1 80 -
Tema 1. MuoxecTBO MOJIrOTOBKA K KOHTPOJILHOM
JIEHCTBUTEIILHBIX YHCETT paboTe; BhINONHEHNe 6 12 -
WH/IUBHIYAJILHOTO 33 [aHM;
MOJICOTOBKA K 3K3aMEHY
Tema 2. (DYHKHI/II/I OTHOH MOJI'OTOBKA K KOHTPOJILHOM
TIepEeMEHHOI paboTe; BHITOJTHEHUE ' 6 12 _
HH/IUBHUTY JTEHOTO 3aaHMSL;
TMIOJITOTOBKA K 9K3aMEHY
Tema 3. | Ilpenensi MOATOTOBKA K KOHTPOJILHOI
paboTe; BHITOJTHEHUE 12 16
HH/IUBHUTY JTBHOTO 3a/1aHMSL;
TMIOJITOTOBKA K 9K3aMEHY
Tema 4. | HenpepbIBHOCTH HOATOTOBKA K KOHTPOJIBHOM
ab0Te; BBHITIOJIHEHUE
bynximn P |10 16 -
WH/IUBHIYAJILHOTO 33 [aHM;
MOJICOTOBKA K 3K3aMEHY
Tema 5. | HenpepbIBHBIC (PYHKIIMKM | TOATOTOBKA K KOHTPOJIbHO#M
Ha OTPE3Ke paboTe; BBIMOTHEHHE . 8 16 )
WH/IUBHIYAJILHOTO 33 [aHMs;
TMIOJITOTOBKA K 9K3aMEHY
Tema 6. | IIponsBoaHast pyHKIMH TIOZI'OTOBKA K KOHTPOJIBHOM
OJIHOH TIEPEMEHHOI paboTe; BHIOTHEHUE ' 14 16 _
HH/IUBHUTy JTBHOTO 3aaHMSL;
TMIOJITOTOBKA K 9K3aMEHY
Tema 7. I[I/I(b(bepeHHHaﬂ TOATOTOBKA K KOHTPOJILHOM
YHKIHH OHOI paboTe; BHITOTHEHHE ' 10 16 )
eDEMEHHO HH/IUBHUTy JTBHOTO 3aaHMSL;
p MOJICOTOBKA K 9K3aMEHY
Tema 8. | OcHOBHBIEC CBOMCTBA TOJrOTOBKA K KOHTPOJIBHO#H
b depeHImpyeMbIX paboTe; BBIMONTHEHHE
P — VHIUBHIYalIEHOTO 3a/1aHus; 14 16 -
YHKI MO/IFOTOBKA K 3K3aMEHY
IMPUMCHCHHUC
Cemectp 2 76
Tema 9. | HeonpeneneHHbii HOATOTOBKA K KOHTPOJIBHOM
MHTErpa paboTe; BHITOTHEHUE ' 18 78 _
HH/TUBHUTy JTBHOTO 3a/[aHMSL;
TIOJITOTOBKA K 9K3aMEHY
Tema 10. PaBHOMepHaH TOATOTOBKA K KOHTPOJILHOM
HEIIPEPBIBHOCT paboTe; BHITOTHEHUE ' 12 20 )
(byHKITHH Ha TIPOMEKYTKE HH/TUBHUTy JTBHOTO 3a/aHMSL;
TMIOJITOTOBKA K 9K3aMEHY
Tema 11. | OnpeneneHHbI HHTErpai | NOArOTOBKA K KOHTPOJIbHOM
ab0Te; BBITIOJIHECHUE
P |16 24 -
WH/IUBHIyAJTBHOTO 33 [aHM;
MOJICOTOBKA K 3K3aMEHY
Tema 12. HpI/IMeHeHI/Ie MOJIrOTOBKA K KOHTPOJILHOM
OIIPE/ICIICHHOTO paborte; BBIMOTHEHHE . 16 24 )
HHTerpana WH/IUBHIyAJIBHOTO 33 [aHH;
MOJICOTOBKA K 3K3aMEHY
Tema 13. | HecoOcTBeHHBIE OJrOTOBKA K KOHTPOJILHO#M
MHTETPAIBI C paboTe; BHITOTHEHUE ' 14 24 _
e —— HH/TUBHUTy JTBHOTO 3a[aHMSL;

TIIOATOTOBKA K OK3AaMCHY
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npeaeaMu

WHTETPUPOBAHUS
Cemectpa 3 80
Tema 14. | UucnoBble psbl TOATOTOBKA K KOHTPOJILHO#M
pa60Te; BBIITOJIHEHUC 1 4 18
UHINBUAYAJIBHOTO 3aJaHU,
TIIOATOTOBKA K OK3AaMCHY
Tema 15. | ®yHKIIMOHATBHBIE TIO/IrOTOBKA K KOHTPOJIbHOM
MOCJIENOBATEILHOCTH U pabote; BbITIONHEHHE 10 14
(I)yHKHI/IOHa.HBHBIe pHI[BI HUHINBUAYAJIBHOTO 3aJaHU;
TII0ATOTOBKA K OK3AaMCHY
Tema 16. | CreneHHBIC PSIBL. TIO/IrOTOBKA K KOHTPOJIbHOM
Paznoxenne yHKIHi B paboTe; BHIOTHEHUE . 12 14
CTECHHBIE PAIBI WHANBUAYAJIBHOI'O 3aJaHUsA;
p TNOArOTOBKA K ODK3aMCHY
Tema 17. | TpuronomeTpudeckue TOATOTOBKA K KOHTPOJIHO#M
A00TC,; BBITIOJIHCHU!
psansl. Psag @ypee pabore; BbioIHeHHe . 14 14
WHANBUAYAJILHOI'O 3aJaHUsA;
TNOArOTOBKA K 9K3aMCHY
Tema 18. | @yHKIIMU HECKOJIBKHUX TOATOTOBKA K KOHTPOJILHO#M
TePEeMEHHBIX paboTe; BHIOTHEHUE ' 10 14
HUHINBUAYAJIBHOTO 3aJaHU,
TIIOATOTOBKA K OK3AaMCHY
Tema 19. | Beruncienue 4acTHBIX TIO/IrOTOBKA K KOHTPOJIbHOM
MIPOM3BOIHBIX BBICIIIUX pabote; BbITIONHEHHE
HODSIKOR (I) HKIIMH HUHINBUAYAJIBHOTO 3aJaHU;
p A y I TIOATOTOBKA K DK3aMEHY
HECKOJIBKUX
IIEPEMEHHBIX. 10 14
IIpousBogHas mo
HATPaBICHUIO U
rpaueHT PyHKITUU
HECKOJIbKUX MTEPEMEHHBIX
Tema 20. | DkcTpeMyMbl GyHKIIHHA TOATOTOBKA K KOHTPOJILHO#M
IlByX HepeMeHHbIX pa60Te; BBIITOJIHEHUC
WHANBUAYAJILHOI'O 3aJaHUsA;
Hambonbimee 1 IIOJrOTOBKA K DK3aMEHY 10 14
HaMMCHBIIIEE 3HAYCHHUS
byHKIMH TBYX
MEPEMEHHBIX
Cemectp 4 40
Tema 21. | JIBOliHBIC HHTETPAITBI TOJTOTOBKA K KOHTPOJIBHOM
paboTe; BHINOIHEHHE 6 16
MHINBUIYAIBbHOT'O 3aJaHU
Tema 22. | TpoliHble HHTETpaIbI TIO/IrOTOBKA K KOHTPOJIbHOM
palboTe; BHINOJIHEHHE 6 16
MHINBUIYAIBHOT'O 3aJaHU
Tema 23. | IIpumeHeHUE KpaTHBIX TIO/IrOTOBKA K KOHTPOJIbHOM
MHTErPAJIOB paboTe; BBIMOIHEHUE 6 16
MHAMBUAYAJIBHOI'O 3aJaHUs
Tema 24. | KpuBonuHeiiHbie TOATOTOBKA K KOHTPOJIHO#M
MHTErpabl paboTe; BBIOTHEHIE 6 16
MHAMBUAYAJIBHOI'O 3aJaHUsL
Tema 25. | [loBepXHOCTHBIE TOJIFOTOBKA K KOHTPOIILHO#
MHTErpajIbI paboTe; BBITIOJIHEHHE 6 16
MHAMBUAYAJIBHOI'O 3aJaHUs
Tema 26. TeopH;[ TIOJIS MOJrOTOBKA K KOHTPOJIbHOU
paboTe; BBHIMOIHEHHE 10 22
MHINBUIYAIBbHOT'O 3aJaHU
Hroro: 276 444
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4.7. KypcoBble pad0Thl/IPOEKTHI
KypcoBbie paboThI (IIPOEKTHI) HE TMPETYyCMOTPEHBI.

5. O0pa3oBare/ibHbI€ TEXHOJOTHH

[TpenogaBanue MUCHUIUIMHBI BENETCS C NPUMEHEHHEM CIIEAYIOLUIMX BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTUH:

— TPAAUIHMOHHBIE OOBACHUTEIHHO-MILTIOCTPATUBHBIE TEXHOJIOTUU, KOTOPHIE
o0ecnevynBaroT AOCTYNMHOCTh YUY€OHOr0 MaTepuaia s OOJBIIUHCTBA CTYJIEHTOB,
CUCTEMHOCTh, OTPa0OTAHHOCTh OPTaHU3ALMOHHBIX ()OPM U NPUBBIYHBIX METO/OB,
OTHOCHUTEJIbHO MaJIbl€ 3aTpaThl BPEMEHH;

— TEXHOJIOTUM MpoOJeMHOro OOydYeHHus, HalpaBJICHHbIE Ha pa3BUTHE
[IO3HABATEJIbHON AaKTMBHOCTH, TBOPYECKON CaMOCTOSATEIbHOCTH CTYAEHTOB H
IPEOoJIaratoliue MOCIEeI0BATEIbHOE U 1IEJICHANIPABICHHOE BBIABI)KEHUE TEPEN
CTYJEHTOM TIO3HaBATEIbHBIX 3aj/lad, pa3pelIeHHe KOTOPHIX MO3BOJIAET CTYACHTaM
aKTUBHO YCBaWBaTh 3HAHMUS (MCIOJB3YIOTCS TOWCKOBBIE METOJIbI; TOCTAaHOBKA
MO03HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTUU Pa3BUBAIOLIETO OOYYEHUS, IO3BOJISIIONINE OPUEHTHUPOBATH
y4eOHBIN TIPOIECC HAa TOTEHIIMATBHBIE BO3MOKHOCTH CTYJICHTOB, UX PEAIN3AINIO U
pa3BUTHE;

— TEXHOJIOTUM KOHLIEHTPUPOBAHHOTO OOYYEHUS, CYyThb KOTOPBIX COCTOHUT B
CO3aHUM  MaKCUMalbHO OJM3KOM K  €CTECTBEHHBIM  IICHUXOJIOTMYECKUM
OCOOCHHOCTSIM 4EJIOBEUECKOI0 BOCHPUATUS CTPYKTYpbl Y4eOHOro mpolecca U
KOTOpBIE€ JAaI0T BO3MO>XKHOCTH TJIYOOKOTO M CHCTEMHOTO H3YYEHMs COJIEep KaHUs
y4eOHBIX TUCLUUIUIMH 3a CYET 0ObEIUHEHUS 3aHATHI B TeMaTuyeckue OJI0KH;

— TEXHOJIOTUM MOJYJBHOTO OOYyYeHHMs], JArolIe BO3MOXKHOCTh OOeCTIeueHUs
ruOKOCTH Tporiecca o0yUeHus, aAaNnTaluy ero K HHINBUYalIbHBIM MOTPEOHOCTSIM
U OCOOEHHOCTSIM  oOywaromuxcsi  (IPUMEHSIOTCA, Kak [paBUio, MpHU
CaMOCTOSITEIbHOM O0YUYEHHUH CTYACHTOB 10 WHANBUAYAIbHOMY Y4€OHOMY IUIaHY);

— TEeXHOJOTUU AU depeHIupOBaHHOTO  00y4YeHus,  00eCIeUnBaIOIIHE
BO3MOXKHOCTh CO37]aHHsSl ONTHMAJbHBIX YCJIOBHH Jisi Pa3BUTHS HHTEPECOB WU
CIIOCOOHOCTEN  CTyJAGHTOB, B TOM 4HCI€ M CTYACHTOB C  OCOOBIMHU
0o0pa30BaTeNbHBIMH MOTPEOHOCTSAMHM, YTO MO3BOJISIET PEANINU30BATHh B KYJIBTYpPHO-
o0pa3oBaTeIbHOM NPOCTPAHCTBE YHUBEPCUTETa MJICI0 CO3/IaHUsl  PaBHBIX
BO3MOXKHOCTEH JIJIs1 MOTy4eHHsI 00pa30BaHus

— TEXHOJIOTUN aKTUBHOTO (KOHTEKCTHOI'O) OOYYE€HHS, C MOMOIIBI0 KOTOPBIX
OCYIIECTBIISIETCS MOJEJIMPOBAHUE NPEIMETHOr0, MPOOJEMHOT0 U COLUAIBHOIO
colepkaHuss  Oyaymed  NpoecCHOHANbHOM  JESATENIbHOCTH  CTYICHTOB
(MCTIONB3YIOTCSI AKTUBHBIE M HHTEPAKTUBHBIC METO/IbI O0YUYEHUS) U T.JI.

MaxkcumanbHas 3(()EKTHBHOCTh IEJArOrHuecKoro Mporecca JIOCTHUTaeTCs
MyTeM KOHCTPYHUPOBAHMSI ONTUMAIBHOTO KOMILJIEKCA MEJarornuyecKux TEXHOJIOT U
U (MIM) WX DJJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHPOBAHHOMW, [€ATEIbHOCTHOM,
JMAIOTUYECKON OCHOBE M MCIOJB30BaHUS HEOOXOAMMBIX COBPEMEHHBIX CPE/ICTB
oOydJeHwus.
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6. ®OpMBbI KOHTPOJISI OCBOCHMS THCIUIITTUHBI

Texymias arrecTanusi CTyJ€HTOB HMPOU3BOAUTCA B JUCKPETHHIE BPEMEHHbBIE
MHTEPBAJIBI JICKTOPOM WJIM IMpernojaBaTesieM, BeAYIIUM MPAKTHUECKUE 3aHATUS TI0
JTUCLUIUIMHE, B CIeAyomuX Gopmax:

— (ppoHTaNIbHBIE U UHANBUAYATbHBIE OMPOCHI;

— KOHTPOJbHBIE pa0OTHI;

— 3aIIUTa UHAUBUIYAIbHBIX 33JaHUM.

@DOHIBI OIEHOYHBIX CPEJCTB, BKIIIOUYAIONINE THUIIOBBIC WHINBUAYaTHHBIC
3aJjaHus, KOHTPOJIbHBIE PabOTHI, MMO3BOJISIIOIINE OLICHUTh PE3YJIbTAThl TEKYyIIeH U
IPOMEKYTOYHOM aTTecTaluu 00yJarOIInXCsl IO TAHHOW TUCITUTUTMHE, TOMETIAI0TCS
B IIPWIOKEHUHU K pabodelt mporpamMmme B cooTBeTcTBUH ¢ «llomoxkennem o donzae
OLICHOYHBIX CPEJICTBY.

[IpomexyTouHas arTecTalys IO pe3yibTaTaM OCBOCHHUS JUCLMILIUHBI
OpOXOJUT B (opMe NHUCHBMEHHOIO 3K3aMEHa, BKIIOYAIOUIETO TEOPETHUYECKHE
BONPOCHl M TpPAKTUYECKUE 3aJaHusi. B cilydae HEMNOJIHOro, CHOPHOIO WIH
HEKOPPEKTHOTO BBINIOJHEHUS 3a/JaHHs NUCHbMEHHOIO 3K3aMEHa, JIOMyCKaeTcs
YTOUYHSIONIMM YCTHBIA ONpOC CTYyAEHTAa, Ha OCHOBAHMU KOTOPOrO BO3MOXKHA
KOPPEKTUPOBKA OLIEHKHU pPE3YyJbTaTOB IMPOMEXKYTOUHOM arrectanuu. [lomyck K
IPOMEXYTOUHOM aTTecTallud MPOU3BOAUTCS HA OCHOBAHUU MOJOXKHUTEIbHBIX
pe3yJIbTAaTOB MO BCEM opMaM TEKYIIEro KOHTPOJIS.

B sK3aMeHaInmoHHy 10 BEIOMOCTD 1 3a4€THYIO KHUKKY BBICTABIISIOTCS OLEHKH
10 IIKaJIe, IPUBEACHHON B TaOJIMIIE.

[IIxana olileHUBaHMS XapakTepuCcTUKa 3HaHUS MPEMETA U OTBETOB

oTan4HO (5) CryneHT r1yOOKO MW B TOJHOM OOBEME BIAACET MPOTrPAMMHBIM
MaTCpruajioM. rpaMOTHO, HUCYCPIBIBAOIIC W JIOTUYHO €ro H3jaracTt B
YCTHOM WJIM MUChMEHHOU (Gopme. [Ipu 3TOM 3HAET peKOMEHI0BaHHYIO
JIUTEPaTypy, NPOSBIAET TBOPUYECKUN MTOAXOJ B OTBETaX Ha BOIIPOCHI U
MPaBWIbHO OOOCHOBBIBAET MPUHSTHIE PELICHUS, XOPOIIO BIAJEET
YMCHUSAMHU U HABBIKAMMU IMPU BBITOJHCHHUHU IMPAKTHUYCCKUX 3adaq.

xoporio (4) CryneHT 3HaeT NporpaMMHbBIN MaTepHuall, TPaMOTHO U IO CYTH U3JIaraet
€ro B YCTHOH WJIM NHUCHBMEHHOH (opme, JOMycKash HE3HAYUTENIbHbIC
HETOYHOCTH B  YTBEP)KICHUSIX, TPAKTOBKAX, OMPEICICHUAX U
KaTCropuiax HJIW HC3HAYUTCIBHOC KOJIHNYCCTBO OH_II/I6OK. HpI/I 3TOM
BJIaJIceT HEOOXOAMMBIMU YMEHHUSMU M HaBBIKAMU TPU BBINOJIHEHUU
MPAKTUYECKUX 3a/1a4.

ynoBieTBopuTenbHO | CTyJEHT 3HaeT TOJILKO OCHOBHOM IPOrpaMMHBIN MaTepual, 10MyCcKaeT

Q3) HETOYHOCTH, HEOOCTATOYHO YETKHE (bopMyIHpPOBKH,
HEMOoCNEe0BaTeNbHOCTh B OTBETaX, M3JaraéMblX B YCTHOW WM
nuckMeHHOU (opme. [Ipu 3TOM HETOCTATOYHO BIIAJEET YMEHUSMU H
HaBbIKaMU IIPH BBINOJIHEHNUH NPAaKTHYECKUX 3ana4. Jomyckaer no 30%
OH_II/I6OK B U3J1ara€MbIiX OTBECTax.

HEYJOBIETBOPUTENBHO | CTYJIEHT HE 3HAeT 3HAYMTEJIBHOW 4acTH MPOTPaMMHOIO MaTepHala.

) [Tpu 3TOM momyckaeT MPUHIMIHAIBLHBIE OMIMOKH B IOKA3aTeIbCTBAX, B
TPAaKTOBKE TIOHATHA M KaTErOpHil, HPOSBISIET HU3KYIO KYJIbTYpYy
3HaHWM, HE BJAJICET OCHOBHBIMU YMEHHUSIMH U HAaBBIKAMHU MpHU
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BBIITOJIHCHHUU MPAKTUYCCKUX 3a/1a4. CTy,Z[GHT OTKa3bIBaAcTCsAa OT OTBETOB
Ha JOIMOJHUTCIBHBIC BOIIPOCHI.

7. Y4eOHO-MeTOoAHYeCKOe U NPOrpaMMHO-UH(pOPMALIMOHHOE
ol0ecrneyeHne TUCHUIIUHBI:

a) OCHOBHAas JiUTeparypa:

1. Maxkcumenko B.H., Kypc wmarematuyeckoro anammsa : y4yeOHHK /
Makcumenko B.H. - Hoocubupck : U3n-Bo HI'TY, 2016. (Cepus "YueOHuku
HI'TVY") - ISBN 978- 5 7782-2914-3 - TekcT : anexktponHbiit // IBC "KOHch'IbTaHT
cTyaeHTta" [caitT]. - URL
http://www. studenthbrary 1u/book/ISBN9785778229143 .html (nara o6pameHI/IsI
02.09.2022). - Pexxum 1ocTyna : 1o MOAMKUCKE.

2. HWpanoBa E.E., JludpdepenuumanbHoe wucuucieHne (yHKIUA OIHOTO
nepemMeHHoro : yueOHuk s By3oB / E.E. Banona; mox pen. B.C. 3apyOuna, A I
Kpumenko - M. : UzmarensctBo MI'TY um. H. O. baymana, 2017. - 407 c.
(Marematuka B TexuuueckoM yauBepcutete) - ISBN 978-5-7038-4631-5 - Tekcr :
anexktpouubii  // OBC "Koncynmerant crtyaenTta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785703846315.html (mara oOparmieHus:
02.09.2012). - Pexum gocTtyna : Mo MoAMNKCKe.

3. Kupkunckuit A.C., Maremaruueckuii aHaiaus : YueOHoe mocoOue Jisi By30B
/ Kupkunckuii A.C. - M.: Akagemuueckuii [Ipoekt, 2019. - 526 c¢. (Gaudeamus) -
ISBN 978-5-8291-3040-4 - Texkcr : anextponHsbiit // 9bC "KoncynbTaHT cTyneHTa"
: [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785829130404.html
(mata obpamenus: 02.09.2022). - PexuM nocTtyna : Mo MOJMKUCKE.

4. Kocreukas I'.C., Psaapl : yue6Hnoe nocodue / I'.C. Kocrenkasi; b.I'. Bakynos,
C.A. JokyuaeB — PoctoB-Ha-Jlony : U3a-so FODY, 2018. - 170 c. - ISBN 978-5-
9275-2873-8 - Texkcr : anexkrponnsbiit // ObC "Kouncynbrant crygaenTa" : [calT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785927528738 . html ~ (mara
obpammenus: 02.09.2022). - Pexxum ocTyna : 1Mo MOAIMUCKeE.

5. INactyxoB JI.W., uTerpansHoe ucunciieHUue PyHKIUH OTHON IMepeMEHHOM
(HeomnpezneneHHbli uHTErpai) : yuyednoe nocodue / Ilactyxos .M. - OpenOypr:
orvy, 2017. - 100 c. - ISBN 978-5-7410-1783 8 - Tekct : snextponnsit // DBC
"KoHcynbTaHT cryaeHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785741017838 . html (mara 06pa1ueHI/I>1
02.09.2022). - Pexum goctyna : o MOANHUCKE.

6. Posix C.X., [Ipenensr. COOpHUK 3a71a4 U yIpaKHEHHH : yueOHOe mocobue /
Posik C.X. - HoBocubupck : MU3a-so HI'TY, 2017. - 52 c. - ISBN 978-5-7782-3128-
3 - Texkcr : anextponnbii / DbC "KoncynsTanTt cryaenta" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778231283.html (mara oOparmieHus:
02.09.2022). - Pexxum tocTyna : 1o MOAMKUCKE.

7. bepman I'. H. COopHuK 33a/1a4 IO KypCy MaTeMaTH4eCKOro aHainuza. — M.:
Hayxka, 1977.

8. Jdemuaouu Bb.II. COOpHUK 3ajad ¥ yOnpakKHEHUNH MO MaTeMaTHYECKOMY
aHamm3y. — M.: Hayka, 1977.
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0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bermatroB A.X., Maremarnueckuii aHaim3: yde0. mocobume: B 2 4. /
bermatoB A.X. - HoBocubupck : U3n-so HI'TY, 2016. - ISBN 978-5-7782-2927-3
- Texkct : anekrponnsiit // DbC "Koncynerant crtynenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229273 html (mara oOpamieHus:
02.09.2022). - PexxuMm nocTyna : o HOJMKUCKE.

2. I'asuzoBa H.H., CneuuanbHblii Kypc MO MaTEMaTUYE€CKOMY AaHAIU3Yy :
yuebHoe nocooue / I'azuzosa H. H., Enukeesa C. P., HukonoBa I'. A., Hukonona H.
B. - Kazanp : U3narensctBo KHUTY, 2018. - 116 c. - ISBN 978-5-7882-2418-3 -
Texcr : anektponubiii // ObC "Koncynerant crygenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785788224183.html (mara oOpaieHus:
02.09.2022). - PexxuMm nocTyna : o MOJMUCKE.

3. Henoru6uenko I'.B., Martemartuueckuii aHanu3 : y4eOHO-METOJAMYECKOE
nocobue / Hegorn6uenko I'.B. - HoBocubupck : MU3zn-so HI'TY, 2017. - 32 ¢. - ISBN
978-5-7782-3216-7 - Texkct : snektponusiii / ObC "Koucynbrant cryaeHra’ :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785778232167.html (naTa
obpamenus: 02.09.2022). - Pexxum nocryna : 1Mo MOAIMUCKeE.

4. Nyoposun B.T., Jlekuuu mo matematudeckomy ananuzy. Y.II : yueOGHoe
nocodbwue / B.T. Jlyoposun - Kazans : U3a-Bo Kazan. yn-ta, 2016. - 140 c. - ISBN
978-5-00019-575-8 - Tekct : snektponusiii / ObC "Koncynbrant cryaeHta’ :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785000195758.html (naTta
obOpamenus: 02.09.2022). - Pexum goctyna : o NOAIUCKE.

5. Kynapssues JI. JI. Marematnueckuit aHanus: T. 1, 2. M.: Beicmas mikona,
1988.

6. [Tuckynos H.C. Jludbdepenimanbuoe 1 UHTErpalibHOE UCUUCIICHUS: T. 1, 2.
M.: Hayxka, 2001.

7. bByty3oB B. @. Jlekuuu no mareMarnuyeckoMy aHanuszy: T. 1, 2. M.: MI'Y,
2012.

8. ApxunoB I'.U., Camoumuuii B.A., UyOGapukoB B.H. Jlekmuu mno
MaTe€MaTH4YECKOMY aHaau3y. — 2-¢ u3a. — M.: Beicmi. mik., 2000.

9. Owan 10.C. COopHHMK 3aJay MO MaTEMaTUYECKOMY aHamu3zy. — M.:
IIpocsemienue, 1981.

B) METOANYECKHE YKAZAHMS:

1. Ue O.H., CxpunnuxoBa A.B., TemuukoBa C.B. MaremaTtuueckuii aHaaus.
Yacte 2. Juddepennmansuoe ucurcienne pyHKIMA HECKOJIbKUX MEPEMEHHBIX H
ero mpumenenue : YuebHoe mocobme / O.H. He, A.B. Ckpunnukona, C.B.
TemuukoBa. — I'OY BIIO JIHP «JIyranckuil HallMOHAJbHBIA YHUBEPCUTET UMEHU
Tapaca llleBuenko». — JIyranck: Kuaura, 2018. — 172 c.

2 Mansiii B.B., Maneiit JI.B., [llenokos B.C. Metonuueckue  ykazaHus U
KOHTPOJIbHBIE  3aJaHus K  NPaKTUYECKUM  3aHATUAM 1O  JIUCUUILIUHE
"Marematuueckuit ananuz". Pasmen '"Teopuss mnpenenoB" (s CTyACHTOB
Hanpaiaenuii nogroroBku 01.03.02; 09.03.01; 09.03.02; 09.03.03; 09.03.04;
15.03.04; 15.03.06). - JIyrauck: uzn-so JIHY um. B.lans, 2018. - 68 c.

3. Tapamanckuit M. T., Yanas E.}O. Psanpr: YueGHoe nmocobue. - JIyranck: U3 -
Bo JIHY um. B.lans, 2018. - 177 c.
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4. Tapamanckuit M.T., Hanas E.}O. Kparnsie, KPUBOJIMHEWHBIC "
MOBEPXHOCTHBIE HMHTETpanibl: YueObHoe mocobue. - Jlyranck: U3a-so JIHY wuwm.
B.dans, 2019. - 157 c..

r) UurepHer-pecypcenl:

MuHuCTepCTBO HayKU U BbIcuiero odpaszoBanusi Poccuiickoit @enepanuu —
https://minobrnauki.gov.ru/

OdenepanbHas ciayx)0a 1Mo Ham3opy B cdepe oOpa3oBaHWs W HAYKA —
http://obrnadzor.gov.ru/

[Topran denepalbHBIX TOCYJApCTBEHHBIX OOpa30BaTEIbHBIX CTAHIAPTOB
BhICIIIEr0 oOpa3zoBaHus — http://fgosvo.ru

®enepanbHblil noptan «Poccuiickoe oOpazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EamHoe OKHO MocTyma K 0Opa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHblii  LEHTP HMHPOPMAIMOHHO-00PA30BATEIBHBIX PECYpPCOB —
http://fcior.edu.ru/

JIeKTPOHHBIE OUOJIHOTEYHbIE CUCTEMBI U PeCypPChI

OnekTpoHHO-OMOmMoTeyHass  cucrema  «KOHCYIbTaHT — CTyJIEHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

HNupopmanuoHHbIi pecypc OnOIHOTEeKH o0pa3oBaTeJbHOM
OpraHu3auuu

Hayunas 6ubnuotexka umenu A. H. KonsieBa — http://biblio.dahluniver.ru/

8. MarepuajbHO-TEXHUYECKOE o0ecnevYeHne U CIUTITHHbI
OcBoeHHE MNUCUUIUIMHBI TPEAINOIaracT HMCMHOJIb30BaHUE AKaJIEMUUYECKUX
ayAUTOPUH, COOTBETCTBYIOIINUX JIEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIIOXKAPHBIM
paBUJiaM U HOPMaM.
[Ipouee: pabouee MeCTO MpeENoJaBaTeis, OCHAIICHHOE KOMIIBIOTEPOM C
noctynoM B UHTEpHET.

[IporpammHoe obOecrieyeHue:

becnuiaTHoe
DOyHKIHOHAIBHOE
NporpamMMHoe Ccebliku
HA3HAYeHUe
ol0ecrieyeHue

) https://www.libreoffice.org/

i L ffice 6.3.1 1 o
Ogpuerstii maxer ibre Office 6.3 https://ru.wikipedia.org/wiki/LibreOffice
OmneparnoHHast https://ubuntu.com/

BUNTU 19.04 1 i
cucrTema UBUNTU 19.0 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

19


http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/

I1oYTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiisi-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/
Fpadpmaeckuii GIMP (GNU Image http://www.gimp.org/

5 AKTO Manipulation http://gimp.ru/viewpage.php?page 1d=8
pel P Program) http://ru.wikipedia.org/wiki/GIMP
Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vlc/
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IMacomopr
(oHIa OLIEHOYHBIX CPEJACTB MO YUEOHOM TMCIUTIHHE
«MaTteMaTHYeCKNH aHAJIN3»

Ilepeyenb koMneTeHIM (3J1€eMEHTOB KOMIIETEHIIUIA),
(opMupyeMBbIX B pe3yJibTaTe 0CBOCHUSN Y4eOHOM TUCUUIIIMHBI

Oranbl
Kon DopmyIHpOBKA KonTponupyembie
No . . dbopmMupoBaHH
W/ | KOHTPOIHpYeMOH KOHTPOJIUPYEMO TEMBbI (cemect
KOMIETEHIINU KOMIIETEHIINH y4eOHOM TUCIUIINHBI P
W3YyUYCHUS)
1 OIIK-1 crocobeH Tema 1. HavanbHBIH (1-4)
UCIIOJIb30BaTh MHoxecTBO
dbyHIaMeHTaIbHbBIE JENCTBUTENbHBIX YHCET
3HaHUA, TMoJy4eHHble | Tema 2.
B obnactu | DyHKIUU OTHOM

MaTeMaTHYeCKuX U
CCTCCTBCHHBIX HAYK, B
npodecCHOHATbHON
ACATCIIBHOCTU

MepEMEHHOMN
Tema 3.

[Ipenemns

Tewma 4.
HenpepbiBHOCTH
byHKIIUN

Tewma 5.
HenpepriBHbIE
(GyHKIMH Ha OTpPE3Ke
Tewma 6.
[IpousBogHas
(byHKUIMU OHOM
MepEMEHHOMN
Tema 7.
Huddepennman
(byHKIMU OHOM
MepEMEHHOMN
Tema 8.
OCHOBHBIE CBOICTBA
Qg pepeHIpyeMbIX
GyHKIMA 1 UX
MIPUMEHEHUE
Tema 9.
Heonpenenennsiit
MHTErpa

Tema 10.
PaBHoMepHas
HEIMPEPHIBHOCTh
byHKIMHA HA
MIPOMEKYTKE
Tema 11.
OrnpeneneHHbIN
UHTErpa




Tewma 12.
IIpumeHeHue
ONPEJIETIEHHOT O
WHTErpaja

Tewma 13.
HecobGcTBenHbIe
WUHTErPAJIBI C
OCCKOHEYHBIMU
npeaeaMu
WHTETPUPOBAHUS
Tewma 14.

YHucnosble psbl

Tewma 15.
DOyHKIMOHAJIbHbIE
MIOCJIEIOBATEIBbHOCTH U
(byHKIHOHATBHBIE
pAIBl

Tema 16.

CTeneHHbIe pAIbL.
Paznoxenne ¢pyHKumni
B CTEIICHHBIE PSbI
Tema 17.
Tpuronomerpuyeckue
panel. Pag @ypee
Tema 18.

DOyHKIMH HECKOIBKUX
MIEPEMEHHBIX

Tema 19.

Beluncnenue 4acTHbIX
MPOU3BOHBIX BBICIIMX
MOPSIIKOB (DyHKIIUH
HECKOJbKHX
MIEPEMEHHBIX.
IIpousBoaHas 1o
HaIIPaBJICHUIO U
IPaueHT QYHKIUU
HECKOJIbKHMX
MePEMEHHBIX

Tewma 20.
DKcTpeMyMbl PYHKIIUU
JIBYX MIEPEMEHHBIX.
Haubonsimee u
HavuMEHbIIIEE 3HAUCHUS
GYHKIIUH TBYX
MIEPEMEHHBIX

Tewma 21.

JIBOWHBIE HHTETPAIIBI
Tewma 22.

TpoitHble MHTErpaIbI
Tema 23.




[IpruMmeHeHne KpaTHBIX
WHTErPaJioB

Tewma 24.
Kpuonuneiinbie
MHTETpabl

Tema 25.
IToBepxHOCTHBIE
WHTETrpaJibl

Tewma 26.

Teopus nomus

OIIK-5

cnocoOeH
HCIIOJIB30BaTh

MIeIarorn4ecKou

JIeITeIILHOCTHU
Hay4YHbIE
3HAHUMN B
MaTeMaTHuKU
MEXaHUKHU

OCHOBBI

chepe
u

Tewma 1.

MHoxecTBO
NEHCTBUTENBHBIX YHCET
Tewma 2.

DyHKIIUU OTHOMN
[IEPEMEHHOMN

Tewma 3.

IIpeneinsr

Tewma 4.
HenpepsiBHOCTB
byHKIAHA

Tema 5.
HenpepriBHabie
(GyHKIMU Ha OTpe3Ke
Tewma 6.
[IpousBoaHas
(GYHKIMH OJTHOM
MEPEMEHHOM

Tema 7.
Huddepennnan
(GYHKIMH OJTHOM
MIEPEMEHHOM

Tewma 8.

OcHOBHbIE CBOICTBA
nuddepeHIIpyeMbIX
byHKIUH 1 ux
pUMEHEHHE

Tema 9.
Heonpenenennsiii
WHTErpa

Tewma 10.
PaBHomepHas
HENPEPBHIBHOCTh
byHKIIUU Ha
IPOMEKYTKE

Tema 11.
OnpeneneHHbIi
WHTErpaj

Tewma 12.
[IpuMeHeHue

HavanbHbIH (1-4)




ONPEJIETIEHHOT O
WHTErpaja

Tewma 13.
HecobGcTBenHbIe
MHTErPAJIBI C
OECKOHEUHBIMU
npeaeiaMu
MHTETPUPOBAHUS
Tewma 14.

YHucnoBble psbl

Tewma 15.
OyHKIMOHAJIbHbIE
MOCJIETIOBATEIBbHOCTH U
(GyHKIHOHATIBHBIE
pAIBl

Tema 16.

CTeneHHbIe pAIbL.
Paznoxenne ¢pyHKImni
B CTEIICHHBIE PSbI
Tema 17.
Tpuronomerpuyeckue
panel. Pag @ypee
Tewma 18.

DOyHKIMH HECKOIBKUX
MIEPEMEHHBIX

Tema 19.

Beluucnenue 4acTHbIX
MPOU3BOHBIX BBICIIMX
MOPSIIKOB (DyHKITUH
HECKOJIbKHX
MIEPEMEHHBIX.
IIpounsBoHas o
HaIIPaBJICHUIO U
IPaueHT QYHKIUU
HECKOJIbKHMX
MEePEMEHHBIX

Tewma 20.
DKcTpeMyMbl PYHKIIUU
JIBYX MIEPEMEHHBIX.
Haubonsimee u
HaVMEHbIIIEE 3HAUCHUS
GYHKIIUH TBYX
MIEPEMEHHBIX

Tema 21.

JIBOWHBIE HHTETPAIBI
Tewma 22.

TpoitHble UHTErpaIbI
Tema 23.

[IpumeHeHne KpaTHBIX
UHTErPaJIOB




Tewma 24.
Kpuonunelinbie
MHTETpabl

Tewma 25.
IToBepxHOCTHBIE
WHTETrpaJibl

Tewma 26.

Teopus nons

IToxka3zaresn M KPpUTEPUU OLICHUBAHUA KOMIIETEHIIMH,
ONKMCAHHUE IIKAJ OLCHUBAHMS

Kon Kontponupyemsle | HanmeHoBanue
No . IToka3zaTenb OllcHUBaHUS N
KOHTPOJINPYEMOH TEeMBbI yU4eOHOMI OIICHOYHOTO
/i (3HaHUsI, yMEHUS, HABBIKH )
KOMIETESHITNHU JIACITUTLTUHBI CpelicTBa
1 OIIK-1 3HATh: OCHOBHEIC TTOHATHS, | Tema 1, ®poHTaIbHBIE U
OIIK-5 onpexaeneHusi, Teopemsl u | Tema 2, VUHIUBUAYaJIbHbBIE

MeToabpl MateMaTndeckoro | Tema 3, OTIPOCHI;
aHanu3a, B yactu Teopuu | Tema 4, KOHTPOJIbHbBIE
MIPECIIOB, Tema 5, paboTHI;
muddepennmanbHoro  u | Tema 6, VUHIUBUAYaJIbHbBIE
WHTETPATIbHOTO Tema 7, 3aJIaHus,
HCUUCIICHUS, teopun | Tema 8, MIPOMEXKYTOUHAS
PAIIOB, TEOPUH MOJIA. Tema 9, aTTecTanusg
YMETb: ucnoib3osats | Tema 10, (ok3ameH,  aud.
MeTobpl MaTeMaTndeckoro | Tema 11, 3a4er)
aHaJIM3a; peuiatb TUNoBsle | Tema 12
3amaun; oOpamarbes K | Tema 13,
MH(POPMALIMOHHBIM Tema 14,
cUcTEMaM (UaTepner, | Tema 15,
MaTeMaThuuecKas Tema 16,
IuTepaTypa) st | Tema 17,
IIOTIOJHEHMsI U yTouHeHus | Tema 18,
MaTeMaTHdecKux 3Haumii. | Tema 19,
BJIQJICTh HaBbIkamMu: | Tema 20,
HAay4YHO- Tema 21,
HCCIIeI0BAaTEIbCKOTO Tema 22,
aHaInu3a u | Tema 23,
MOJIETIMPOBaHHS, Tema 24,
HaBBIKaMM MpakTuyeckoro | Tema 25,
HCIOJBb30BaHus  0a30BbIX | Tema 26.
3HaHUU u METOJIOB
MaTeMaTHYeCKOTO aHajn3a
B MIPUITOKEHHUSIX K

TCXHUYCCKHUM HAYKaM.

@ oHIbI OIIEHOYHBIX CPEJCTB MO IUCHUIINHE

«MaTeMaTHYeCKHUI aHAJIN3)»
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Bonpoce! 1j151 QpoHTANBHBIX U HHAUBUIYAJBHBIX ONPOCOB:

Tema 1. Muoowcecmeo oeticmeumenbHblx Yuce

l.Yto mnpuHATO TOHMMATh TMOJ MHOXecTBoM? IlpuBenutre mnpuMepsl
MHOKECTB.

2. UTto Ha3BIBAaETCS MOJAMHOKECTBOM JJAHHOT'O MHOKECTBA?

3. Kakue MHOKeCTBa Ha3bIBAIOTCSI PABHBIMU?

4. IToHaTHS KOHEYHOr0 ¥ 0ECKOHEYHOIO0 MHOKECTB.

5.Yto o03HayaeT B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY JBYMS
MHOKECTBaMH ?

6. CoBIIagaroT JIn MHOXKECTBa a, b, ¢, d,eun a, c, e, d, b?

7. YKaxuTe, Kakue U3 HIKETIEPEUNUCICHHBIX MHOXKECTB OyIyT KOHECYHBIMH, U
KaKHe — 0ECKOHEYHBIMU:
a) MHO>XECTBO CTYJICHTOB JJAHHOTO MHCTUTYTA;
0) MHOXECTBO LIEJIBIX OTPULIATEIbHBIX YUCEN;
B) MHOKE€CTBO KOPHEH JaHHOTO MHOTOYJICHA;
') MHOJKECTBO BCEX IPSIMBIX, KOTOPBIC ITPOXOIAT Yepe3 3aJaHHYI0 TOUKY.

8. OOpa3yiiTe Bce BO3MOXKHBIC ITOJIMHOYKECTBA JTAHHOTO MHOXECTBa a, b, ¢, d,

9. IToyueMy 1po MyCTOE€ MHOXKECTBO MOXKHO CKa3aTh, YTO OHO BKJIIOYAECTCS B
mr000e Harepel JaHHOE MHOYKECTBO?

10. JTansl ABa MHOXECTBa: A — MHOXECTBO, cOCTosIIee U3 15 cTynbeB, u B -
MHOKECTBO, cocTosiee u3 15 ctyaeHToB. MoXHO i ckazaTthk, 4To A=B? MoxHO n
YCTaHOBUTH MEXIY 3TUMHU MHOKECTBAMHU B3aUMHO OJIHO3HAYHOE COOTBETCTBUE?

11. Kakue unciia Ha3pIBatOTCS HaTypaJIbHbIMU?

12. Kakue ymncna Ha3pIBaroTCs 1eabiMU? O0IamaeT 1M CBOMCTBOM INIOTHOCTH
MHOKECTBO IIEJIBIX YHCEIT?

13. Kakue yucia Ha3bIBalOTCS pauuMoHalnbHbIMHU? JlOKa3aTh, 4TO CyMMa JABYX
paLMOHATIBHBIX YKCEJI €CTh YUCIIO PAllUOHAIBHOE.

14. Kakue uncia Ha3bIBaOTCA UppaliioHaibHbIMuU? [IpuBeuTe mpuMephl.

15. MHOKeCTBO AEMCTBUTEIBHBIX YHCENI U €TI0 OCHOBHBIC CBOMCTBA.

16. AxcnomMa HEMPEPHIBHOCTH MHOXKECTBA JECUCTBUTEIBHBIX YUCE.

17. YTo Ha3pIBa€TCS MOIYJIEM JIEMCTBUTEIBLHOTO Yucia?

18. [Tpu KaKuX YCIOBHIX HMEET MECTO paBeHCTBO |x + v| = |x| + |y|?

19. Hanummre HEpaBEHCTBA, CBI3BIBAIOIIAE MOIYJb CyMMBl M Pa3HOCTH
JIBYX YMCEJI C CYMMOM U Pa3HOCTBIO UX MOIYJIEH.

20. IlonsTHE 4nMCIOBOrO MHOXKECTBA. [IpuMeEpBI YMCIIOBBIX MHOKECTB.

21. [aiite ompeAeneHue HUKHEW U BEPXHEN TPaHUL] YHCIOBOTO MHOKECTBA.

22. Kakoe 4wHcIIOBOE MHOKECTBO HA3BIBAETCA OrPAHUYEHHBIM CHHU3Y
(cBepxy)? IlpuBeante npuMepsl.

23. Kakoe 4ynciioBoe MHOKECTBO Ha3bIBacTCsi orpaHmdyeHHbIM? [IpuBegure
IPUMEDBI.



24. ChopMynupyiTe M [JOKOKUTE NPU3HAK OTPAHUYEHHOCTH YKCIOBOTO
MHO>KECTBA.

Tema 2. Dyuxyuu 0OHOU nepemeHHOI.
25. IonsiTue GyHKUMU OJTHOM MEpEMEHHOM.
26. ObGnacte ompeneneHus W 00JacTh 3HauUeHWH (YHKIMUM  OJHOU
IIEPEMEHHOM.
27. Nawite onpenenenue rpaduka GyHKIIUNA OJTHON TEPEMEHHOM.
28. UYto 3HauMT 3a1aTh (PYHKIUIO OAHOU mepeMeHHOU? CrocoObl 3agaHus
GbyHKIMH OTHON MEPEMEHHOM.
29. He#icTtBus HaJl QYHKIMSIMHU.
30. JlaiiTe onpenesnieHre KOMIO3UIMK IBYX GyHKUUA. [IpuBeauTe npumepsl.
31. ITousiTHE YNCIIOBOU MOCJIEIOBATEILHOCTH.
32. IloHsiTHE MOHOTOHHOU (PYHKIUU.
33. [loHsATHS YETHOM U HEUETHON (DYHKIIMA.
34. ChopmynupyiTe TEOpEMY O CYMME JIBYX YETHBIX (HEUETHBIX) (DYHKIUH.
35. ChopmynupyiiTe TeopeMy O TMPOU3BEACHUU JIBYX YETHBIX WJIH ABYX
HEYETHBIX (PYHKIUMH; TEOpeMy O TMPOU3BEICHUM YEeTHOW (GYHKIUM Ha
HEUYETHYIO (PYHKIIHIO.
36. [lonsiTHE IEPUOTNIECKON (PYHKITUU.
37. OcHOBHBIE AIIeMEHTAapHbIC (PYHKIIMU, UX CBONCTBA U TPaPUKH.
38. DnemenTapHbie peoOpazoBanus rpaduKoB PYHKITUH.

Tema 3. Ilpeoenti.

39.ChopmynupyiiTe orpenesneHue &- OKPECTHOCTH TOYKA HA UHCIOBOM
npamo. Uto Takoe mnpokonotas &- OKPECTHOCTh TOYKHA HA YHUCIOBOU
IPAMOM.

40. JlaliTe onpenesieHUe NMpeIesIbHON TOYKH MHOXECTBA.

41.TlonsTue mpenena QyHKIMUA B TOUKE U €r0 TEOMETPUUYECKUIN CMBICI.

42.1lepBblii  3aMeyareNibHBIA  mpeaen  (JieMMa O  BCIOMOTATENIbHBIX
HEPaBEHCTBAX; TEOPEMA O TIEPBOM 3aMe€YaTeIbHOM IIPEEIIE).

43.ChopmynupyiiTe U JOKKUTE TEOPEMY O €TUHCTBEHHOCTH Mpeena.

44.ChopmynupyiiTe U JOKaXKUTE TEOpeMy O TNPEIeIbHOM TIEepexojie B
HEpPaBEHCTBAX.

45.ChopMmynupyidTe U JOKDKUTE TEOPEMY O Tpeleie MPOMEKYTOUHON
GyHKIMH.

46. CdopmynupyiiTe U JOKaXUTE TEOpeEMY 00 OrpaHHMYEHHOCTH (YHKIIUU,

MMEKLIEN KOHEYHBIN MIPEIEII.

47.11penenbl CyMMbI, pa3HOCTH, POU3BEICHUS U YACTHOTO JABYX (DYHKIIMM.

48. Ilpenen GpyHKIMM NPU apTYMEHTE, CTPEMSIILIEMCS K 0.

49.11Ipenen yncmoBOM MOCIEN0BATEIBHOCTH.

50.beckoneuHo maibie (YHKIIMA U UX CBOMCTBA.

51.beckoneuno Oosbire GyHKIHH U OECKOHSUHBIE TTPEICITHI.
8



52.CopmynupyiiTe M JOKAXKUTE TEOPEMY O CBS3U IMOHATUS OECKOHEUYHO
00Jb1I0M (DYHKIIUHU C TIOHATHEM OCCKOHEUHO Majlol (QyHKIIUH.

53.BrlunciieHne npeaena CyMMBbl, Pa3HOCTH, MPOU3BEICHUS U YaCTHOTO JBYX
(yHKIIUN B 0COOBIX CIydasX.

54.OkBuBaNeHTHbIE OECKOHEUYHO Mayible (YHKIUA W BBIYHCICHHE C UX
MMOMOILBIO MPEIEIIOB.

55.0an0cTOpOoHHME Tipeaenbl  QyHkiuid. Chopmynupyite u JOKaKHUTE
TEOPEMY O CBA3M TOHSATUHA OJHOCTOPOHHUX TMPEJAEIOB C MOHATHEM
OOBIYHOTO TIpeena.
56. Tounbie TpaHUIBI YUCIOBBIX MHOXKECTB. ChOpMYyITUPYHTE U JOKAKHUTE
TEOPEMBI O CYIIECTBOBAHUM TOYHOW BEPXHEN U TOUHOM HUKHEN T'PAHULL.
57.ChopmynupyiTe T€OpeMbl U JOKAKUTE O CBOMCTBAX TOUYHOU BEpXHEH U
TOYHOW HW>KHEW TPaHUI] YUCITOBBIX MHOKECTB.

58.ChopmynupyiTe U JOKKUTE TEOPEMBI O Mpeiesie MOHOTOHHON YMCIOBOM
nocienoBarenbHOCTH. Teopema Beliepuirpacca.

59.Cpopmynupyiite u gokaxute TeopeMy Kantopa. Cdopmynupyiite
TEOpEMY O HEpABEHCTBE bepHyu.

60.Yucno e. ChopmynupyiTe U JOKOKUTE TEOPEMY O BTOPOM 3aMedaTeIbHOM
npenere.

61.ChopmynupyiTe U JOKAKUTE TECOPEMBI O TPEThEM, YETBEPTOM M ISATOM
3aMeyYaTeIbHbIX MPEIENax U CICACTBUSA U3 HUX.

Tema 4. Henpepvisnocms @ynkyuu.

62.CpopMynupyiiTe onpeeneHre HenpepbIBHOW (PYHKIIUU B TOUKE.

63. ChopmynupyiTe U JIOKQXKUTE TEOPEMbl O HEMPEPHIBHOCTA CYMMHI,
pPa3HOCTH, NPOU3BEIAEHUS M YACTHOIO [IBYX HENPEPHIBHBIX B TOYKE
byHKIHiA.

64. ChopmymupyiiTe U JOKAXKUTE TEOPEMy O BHECCHHM 3HaKa Mpejaesia o
3HAK HENPEPHIBHON (DYHKIIHUH.

65.ChopMynupyiiTe U NOKWKUTE TEOPEMY O HEMPEPHIBHOCTU KOMIIO3UIUU
IBYX (yHKIIUH.

66.OHOCTOPOHHSISI HENPEPHIBHOCTH (PYHKIIUU B TOUKE.

67.JlaifTe ompexneneHue TOYKU pa3pbiBa (QyHKiuu. Knaccudukamus Toudek
pa3phbiBa.

68.O1HOCTOPOHHUE TIPEACIbl MOHOTOHHBIX (BYyHKIIHIA.

69.ChopmynupyiiTe TeopeMy U JIOKBKUTE O MPOMEXKYTOUHBIX 3HAYEHUAX
HENPEPHIBHON (QYHKITHH.

70. Ilonsitue obOpatHoit ¢yHkuuu. CHopmMyaupyiTe U JAOKAKUTE TEOPEMY O
CYILECTBOBAHUU HEMPEPHIBHON OOPATHOM (PYHKITHH.

Tema 5. Henpepwviguvie pynxkyuu na ompesxe.
71.ChopmynupyiiTe onpeeieHre MoAnoCIeI0BaTEIHHOCTH.
72. Chopmynupyite u qokaxxkute TeopeMy bombiiano-BeliepinTpacca.
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73. ChopmynupyiTe U JOKaXUTE TeopeMbl BeliepiiTpacca 0 HempepbIBHOM Ha
oTpe3Ke QyHKIIUH.

Tema 6. Ilpouzeoonas ynxkyuu 0OHOU nepemeHHOU.

74.Cdopmynupyiite onpeeseHue MpOU3BOAHON QYHKIUH.

75.Kakast pyHkuus Ha3biBaeTcs AuddepeHuupyemMoil B Touke?

76. ChopmynupyiiTe U HAOKXKHTE TeopeMy O CBsizu AU depeHITUPyEeMOCTH
(GYHKIIUM B TOUKE C €€ HEMPEPHIBHOCTHIO B 3TOM TOUKE.

77. Jlaitite ompeneneHusi KacaTeabHOM M HOpMald K Tpaduky (QyHKIuU B
TOYKE.

78.ChopMynupyiTe U JOKAKUTE TEOPEMY O TEOMETPUYECKOM CMBICTIE
muddepeHurpyemMocTd PyHKIIMU B TOUYKE.

79. Ilpon3BoaHast CyMMbI, pPAa3HOCTH, IIPOM3BEICHHUS W YACTHOTO JBYX
GyHKIMM.

80.ChopmynupyiiTe U JOKAKUTE TEOPEMY O MPOU3BOHON KOMIO3UIIMH JABYX
GyHKLIMM.

81. IIpon3BoHbIE 3JIEMEHTAPHBIX (DYHKIIHIA.

82.ChopmynupyiiTe MW JOKAKUTE TEOpeMy O IIPOM3BOJHOM 0OpaTHOMU
GbyHKIHH.

83.T'unepbonuyeckre GyHKIMU U UX TTPOU3BOJIHBIE.

84. ITapamerpuzoBannbiii myTh. [Ipumepsl. Cdhopmynupyiite U JOKaXKHUTE
TEOpEMY O KacaTeIbHOU K MapaMeTPU30BaHHOMY ITyTH.

85. Ilapamerpuyeckuii crnoco6 3amanus ¢yHkuuu. Cdhopmynupyite wu
JOKaXUTE TEOPEMY O IPOU3BOJIHON apaMETPUUECKH 3aJaHHON (PYHKIUU.

86. Hammmmre ypaBHEHHsS KacaTeIbHOM M HOpMaiM K rpaduky (QyHKIHUH

V = arctg x B Touke x = 1.

87. Haiigure f (1) u f, (1), ecmu f(x) = |x — 1|e*. Cymectyet mu f (1)?

88. Haitmure y,, ecnm: a) y = In(x + Va? + x2); 6) y = arctg th(x).

89. Uro MoOXHO ckazarh O AUGPEpeHIUPYEMOCTH CYMMBbl (DYHKIHIMA
f(x)+g(x) B Touke x =1x, ecmu, B OrTOoH TOuke: a) Gynkuma f(x)
nubdepennupyema, a pynkuus g(x) ne nudpdepenuupyema? 0) ooe pynkuuu f(x)
u g(x) ve nudpdepenuupyemor?

90. MWcmonp3ys onpeieiaeHue, MNOKaKUTE, uTO (QYHKIMA YV = x° — 2%
muddepenpyema B Touke X = 2 1 Hailaute e€ AuddepeHiman B 3TOM TOUKE.

91. SBnsercs mu HENMPEpPHIBHOCTH (PYHKIMU B JAHHOW TOYKE AOCTATOYHBIM
ycaoBueM nuddepenuupyemoctu? OTBET 000CHOBATH C TTIOMOIIBIO PUMEpA.
92.  Mosxet i cymectBoBath ' (x,), eciu He cymectByer f'(x)?

93. Haiinure f{“] (x), ecmn f(x) =1Inx-x.
Tema 7. [Juppepenyuan ¢pynxkyuu 00Hou nepemeHHoU
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94.Chopmynupyiite  ompenenenue auddepenuuana (QyHKIUM — OJHOMN
IIEPEMEHOM.

95.ChopmynupyiiTe U JOKAKUTE TEOPEMY O TE€OMETPUUYECKOM CMBbICIIE
nuddepenrana GyHKIUNA OJHON IEPEMEHOM.

96.B 1uem cocTouT MexaHn4eckuil cMbIci auddepeHnnana GyHKIu?

97.ChopmynupyiiTe U AOKaKUTE Teopemy O AuddepeHunare CyMMBI,
Pa3HOCTH, IPOU3BEACHUS M YaCTHOTO JABYX (DYHKITHHA.

98.ChopmynupyiiTe U AoKaxuTe TeopeMy o nuddepeHimanie KoOMIo3UIuu
IBYX (pyHKITHIA.

99.Yto  moHuMMaeTrcs = TOJ ~ HWHBAPUAHTHOCTHIO  (OpMBI ~ TIEPBOTO
muddepennpana?

100. Hcnonws3zys dopmyrny s BeluucieHus auddepeHunana, Haiaute dy,
eclid y = X - sin x + cos x.

101. uddepenimanbl BEICIIMX MOPSIKOB.
102. Hcnons3ys GopMmyny s Berumcienus auddepennunana, naiaure d?y,

€CIM Y = X - SIn X.

Tema 8. Ocnosuvle ceoticmea oOugpgepenyupyemovix GYHKYUl u uUx
npumeHeHue.

103. Jlaiite ompeneneHus: Bo3pacTaroiiei (yObiBaromeit) GyHKIIUNA B TOUKE.

104. CdopmynupyiTe U TOKaXUTE TEOPEMY O BO3pacCTaHUU U YOBIBAHWUU
(GyHKIIMU B TOYKE.

105. Cdopmynupyiite u fokaxure Teopemy Depma.

106. CdopmynupyiiTe u JoKaXuTe TeopeMy Posuis.

107. Cdopmynupyiite u JokaxuTe Teopemy Jlarpanxa.

108. Cdopmynupyiite u qokaxute Teopemy Koru.

109. CdopmynupyiiTe U JTOKWKUTE TEOPEMY O JIOCTATOYHOM YCJIOBUH
MOHOTOHHOCTH (DYHKIIMM Ha IPOMEXKYTKE.

110. [aiiTe onmpeneneHne TOYKe MaKCUMyMa (MUHIMYMa) (PyHKITHH.

111. CdopmynupyiiTe U JAOKDKHUTE TEOPEMY O HEOOXOJUMOM YCIOBUHU
CYIIIECTBOBAHUS SKCTpeMyMa (PYHKIIUU OJTHON TIEPEMEHHOM.

112. CdopmynupyiiTe U JOKWKUTE TEOpPEeMy O TIEPBOM H BTOPOM
JIOCTaTOYHBIX YCJOBHUSIX CYLIECTBOBAHUS OJKCTpeMyMa (QPYHKIHMU OJHOM
IIEPEMEHHOM.

113. Hampapnenue BbinykJIoCcTH Tpaduka @yHkouu. Touku neperuda
rpadguka QyHKIUH.

114. HeeprukanbHble aCUMIITOTHI rpapuKa PyHKIUY.

. 0 00
115. PackpbiTHe HEOTIPEEIEHHOCTEN THUIIA [— U | — | C HOMOUIIBIO ITpaBUiIa
o0

Jlommurans.

11



116. Beruucnure, HCTOJIb3Y A MIPaBUJIO Jlonurans:

xcosx—sin x 2

a) lim ; 0) lim xe+inx,
x—=0 X x—=+0
117. Cxema uccienoBanus QyHKIHMH U IOCTpoeHUe €€ rpaduka.
118. MHccnenyiite byHKIIIO u IIOCTPOUTE eé rpaduk:
X
V = .
7 x2_a

Tema 9. Heonpedenennwiii unmezpai.
119. JlaiiTe onpeneneHne nepBooOpa3HOi PyHKITUH.
120. Cdopmynupyiite U JOKAKUTE TEOPEMY O IEPBOOOPa3HOM (HYHKIIUH.
121. TlonsATHe HEONpEECICHHOTO UHTErpaa.
122. CdopmynupyiiTe U IOKaKUTE OCHOBHBIE CBOMCTBAa HEONPENEIECHHOTO

UHTErpana.
123. Tabauna OCHOBHBIX HEOIPEAEIIEHHBIX UHTETPAJIOB.
124. Jlokaxure CIIPaBEIMBOCTh dhopmyibl TSt Ta0JIMYHOTO

unterpana | x" dx; (n = —1).
125. JlokaxuTe CHOPaBeTMBOCTh (OPMyNbl JUIs TaGIMYHOrO HMHTErpana

fd_x'
z

a?+x2

126. CdopmynupyiiTe U JOKaKUTE TeOpeMy 00 UHTETPUPOBAHHUH 110 YACTSIM.
127. Bbl4ucauTE C MOMOIILIO HHTEMPUPOBAHHS 10 YacTsM | X - sin ax dx.

128. CdopmynupyiiTe W JTOKOKUTE TEOpEeMy O 3aMEHE IIEPEeMEHHOM B
HEONPEIEICHHOM UHTETpase.

129. Tlonsitust panuoHambHOW (PYHKIMH, NTPOCTEHIINX PalMOHATBHBIX
¢ynkuuii. UnTerpupoBanue npocTelmmx apooeil mepBoro U BTOPOro TUIMA.

130. HuTerpupoBaHue NpoCTEUIINX IpoOei TPeThEero TUIa.

131. HuTerpupoBaHue NpOCTEUIIUX JpOoOei YeTBEPTOro TUIIA.

dx 2
132. Beluucaure  UWHTETpal f —_—; (q -E s {]), CBelIdI €ro K
x2+px+q 4

Ta0TMYIHOMY.

d’ 2
133. Bblumciaute wuHTErpan [ ————; (q — p: < {]), CBeld ero K

x24+px+q’
TaOJIUIHOMY.

134. Beruucnure unrerpan | , CBEJIS €ro K TaOJIMYHOMY.

NEE px+q
135. HuterpupoBaHue NpaBUJIbHON PALIMOHATLHON (QYHKIIUU.

136. HWHTterpupoBaHue HEMPABUILHON pallMOHATBLHON (DYHKITUH.

137. WHTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKECHHUIA.

138. HHTerpupoBaHue BbIPAKEHUN, COJICPKAIINX PATUKAIIBI.

139. Kakyio TOACTAaHOBKY HYXKHO BBINIOJHUTH [JI1  PaldOHAIN3ALUN

unterpana | R (v"_ {x ) dx?

12



140. VYxkaxwure PaLMOHATIU3UPYIOIIY IO MOJCTAaHOBKY In:

unterpana | R (x, nff;—:i) dx.

Tema 10. Pasnomepnas nenpepvleHocms QYHKYUU HA NPOMEICYIMKE.

141. CdopmynupyiiTe onpeaeneHue paBHOMEPHONW HEMPEPHIBHOCTU (PYHKIIMU
Ha TPOMEXYTKE.

142. Cdopmynupyiite u nokaxure TeopeMy KanTopa o0 paBHOMEpHOU
HEIMPEPHIBHOCTH.

143. Tlonstue xoneGanus (QyHkuuu Ha oTpe3ke. CleACTBHE U3 TEOPEMBI
Kanropa.

144. Cnenyet nu U3 paBHOMEPHON HEMIPEPHIBHOCTH (DYHKIIMHM HA TIPOMEKYTKE
0ObIYHAsI HEMPEPHIBHOCTH HA TOM MPOMEKYTKE?

145. JloKakuTe paBHOMEPHYIO HENpepbiBHOCTE GyHkmuu f(x) = x® Ha

orpeske [0,1], ne ncnonn3ys teopemy Kanropa.
146. Bymer mu ¢yukuus f(x) = x* —3x paBHOMEPHO HENMPEPHIBHON Ha
unrepsaine (1,3)?

Tema 11. Onpeodenennuiii unmezpa..

147. Pa3zOuenue orpe3ka. Panr pasouenus. uterpanbnas cymma. [lonstue
ONPEJEICHHOTO0 HHTErpaIa.

148. 3agaun, mpuBOASIINE K MOHATHIO ONPEAEICHHOTO HHTETpaIa.

149. CdopmynupyiiTe W HOKKUTE TEOPEMY O HEOOXOJIUMOM YCJIOBUHU
MHTETPUPYEMOCTH (PYHKIUH.

150. Cymwmsl JapOy 1 ux cBOHCTBA.

151. Kpurepuii unTEerpupyeMocT PyHKIUU.

152. JlocTaTouHble YCIOBHUS UHTETPUPYEMOCTU (DYHKIIMH.

153. CdopmynupyiiTe U AOKaKUTE€ OCHOBHBIC CBOMCTBA OMNPEACICHHOTO
UHTErpana.

154. CdopmynupyiiTe U JOKQKUTE TEOPEMY O CPEIHEM 3HAYCHHH.

155. Cdopmynupyite U JOKAKUTE TEOPEMY O MPOU3BOIHOMN OMPENEIECHHOTO
MHTErpaja o BEpXHEMY MPEAEITy HHTEIPUPOBAHUS.

156. ChopmynupyiiTe W JOKOKATE TEOpEeMy O  CYIIECTBOBAHHH
nepBOOOPa3HOM.

157. CdopmynupyiiTe u gokaxute TeopeMy o ¢opmyne Hpiorona —
JleitbHu1A.

158. CdopmynupyiiTe U TOKaKUTE TEOpPEMY 00 MHTEIPUPOBAHUU 10 YACTSIM
B ONPE/ICIEHHOM HHTErpase.

159. CdopmynupyiiTe U JOKaXUTE€ TEOPEMY O 3aMEHE TIEePEeMEHHOMN
WHTErPUPOBAHUA.

160. WHTrerpasibl YETHBIX U HEYETHBIX (PYHKUUH MO OTPE3KY C CEPEAMHON B
HYJIE.
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161. Tlonsitue O NPUOIMKEHHOM BBIYMCICHUH OIPEICICHHBIX WHTErPajoB.
Metoapsl  BBIYMCICHHSI  ONPEAETCHHBIX  HMHTErpaioB 1o  (opmynam
MPSIMOYTOJILHUKOB, Tpaneruii 1 CUMIICOHA.

Tema 12. Ilpumenenue onpedenenno2o uHmezpaa.

162. Ksampupyemble QuUrypbl Ha IUIOCKOCTH W uX Iuiomanu. [lpusnak
KBaJpHUPYEMOCTH.

163. CdopmynupyiiTe U NOKDKUTE TEOPEMY O IUIONIAA KPUBOJIWHEWHON
Tpaneuuu. CiaeaCcTBUS.

164. CdopmynupyiTe U JOKAXKUTE TEOPEMY O IUIOMAAN KPUBOJIUHEHHOTO
CEKTopa.

165. @yHKUMM C OTPAaHUYEHHBIM U3MEHECHHUEM.

166. ChopsmisiemMocTh M JUyIMHA IUIOCKOM KpuBoi. Cdopmynupyiite u
nokaxutTe Teopemy JKopaana.

167. Beluucnenue IIUHBI II1aJKON KpUBOW (OMpeaesieHue riajKoil KpUBOW,
TeopeMa O JJIMHE TJIaJKOU KPUBOH).

168. Bpruucnenue MHBL TJIaAKOM KpPHUBOW, 3aJaHHOM B JEKAPTOBBIX
KOOpJHMHATax, U KPUBOM, 3aJaHHOU B ITOJISIPHBIX KOOPAWHATAX.

Tema 13. Hecobcmeennvlie umnmecpanvl ¢ 0OECKOHEYHbIMU HNpedenamu
UHMESPUPOBAHUAL.

169. CdopmynupyiiTe onpeneneHne HeCOOCTBEHHOTO MHTerpajia 1-ro poaa ¢
OECKOHEUYHBIM BEPXHHUM MPEJIETIOM OT HEMPEPHIBHON (YHKIIUU.

170. CdopmynupyiiTe onpenesieHrne HECOOCTBEHHOTO MHTErpajia 1-ro poaa c
OECKOHEUHBIM HIKHUM TIPEACIIOM OT HENPEPHIBHON (DYHKITUU.

171. Kaxoi HecOOCTBEHHBIM MHTErPal HA3bIBAETCA a0COTIOTHO CXOASIIUMCS?

o +oo dx
172. VYkaxwure, 11l KAKMX 3HAYCHUH MMapaMeTpa g UHTErpas fa —, (a>0)
X

SBJISICTCSL  CXONAIIMMCS, a IS KakKuX 3HAYCHUH — PacXoIAIIuMcs
MHTETPAJIOM.
173. Cdopmynupyiite onpeneneHue ocTatka HECOOCTBEHHOTO0 HHTETpaIa.
174. CdopmynupyiiTe U IOKOKUTE TeopeMy 00 OCTaTKe HEeCOOCTBEHHOTO
WHTErpana.

Tema 14. Yucnosvie psowi.

175. Tlonsatue yucnoBoro psga. CXOAAIIMICA YHUCIOBOM PAl M €ro CyMma.
TeopeMa 0 reoMETPUYECKOM PSIIE.

176. Haiioqure cymmy psina Yo, (5/8)™.

177. Teopema O CIOXEHHHM CXOJSIIMXCS YHUCIOBBIX psAnoB. Teopema 00
YMHOXEHUH CXOJISIIETOCS YUCIOBOIrO psifia Ha YUCIIO.

178. OmpeneneHue ocTaTKka YHUCIOBOTO psga. TeopemMbl 00 ocTaTtke
CXOASLIErOCs YUCIOBOTO PAA.
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179. Heobxomumoe ycioBHE CXOAUMOCTH YMCIOBOrO psija. ['apMoHWYecKuit
pAL.

180. CdopmynupyiiTe HEOOX0AUMOE YCIOBUE CXOJMMOCTH YUCIOBOTO psifia U
C €ro MOMOILBIO TIOKAKUTE, UTO P Yoow, (1 + 1/n)™ pacxoaures.

181. Hcnosb3yss mpocTeMInue CBOMCTBA YUCIIOBBIX DPSOB, HAWJUTE CyMMY
w (1 1

pa B (55— 55 )

182. JlaHBI psizbl ¢ MOJOKUTENBHBIMH WICHAMH: Xy @, (1) 1 X5e b, (2),

. a 1
lim 7= = > C IIOMOIIBIO IIPU3HAKOB CXOMMMOCTH HOIOKUTENBHBIX PSZIOB

n—oo dp

YCTaHOBHTE, KaKO€ M3 HIDKECIEAYIOUIMX YTBEPXKACHUN CIIpaBeIJIMBO: a)
psan (2) cxomutcs, ecnu b, = na,; B) pian (2) pacxomuTcs, €ciu
b, > a,, n=10; ¢) pan (2) pacxoaurcs, ecnmu b, = 3"a,; d) pag (2)
cxoautcs, ecnu lim b, = 1.

n—oo

183. Kakue wu3 nepeqncneHme HUKE PSIOB YCIOBHO CXOIATCSA: A)
COSTN { 1)1
;1-:':2 ) Z nz C) Z -.'."_

nlnn

184. TlonoxutenbHble  YHUCIOBBIE  psabl.  Kpurepuid  CXOOUMOCTH
MOJIOKUTENIbHBIX PAJIOB.

185. CpaBHeHHE MOJOXKUTEIBHBIX PSAIOB (Teopema 1 u npenenbHas Teopema).

186. Ilpusnaku Komm u Jlanmambepa cX0AMMOCTH MOJIOKUTENBHBIX PAJIOB.

187. HHTerpanbHbld NMPU3HAK CXOAMMOCTH ITOJIOKHUTENIBHBIX PAIOB M €ro
npuMmenenue. Teopema 06 00001IEHHBIX TAPMOHUYECKUX psax.

188. 3Hakouepenyromuecs PAIBL. Teopema JleitOHuna 0
3HAKOYEPEAYOIINXCS PAaaX.

189. AOcomroTHasT M YCJIOBHAas CXOAMMOCTH psinoB. [lomoxkutenbHas u
OTpULIATENbHASL YAaCTH YHUCIOBOTO PsiJia.

190. TIlpusnaku JlanamOepa u Kommu aOCOMIOTHONW CXOJUMOCTH YHCIOBOTO
psna.

191. TIlepecraHoBka  wieHOB  uMcioBoro psjga (teopema 1 o
NEPEMECTUTENIBHOM CBOMCTBE TMOJOXKUTEIBHBIX pAJIOB; TeopeMa 2 o
NEPEMECTUTEIBHOM CBOMCTBE a0COIIOTHO CXOISAUINXCS PSIAOB; TeopeMa 3 o
NEPEMHOKEHUH a0COIIOTHO CXOSIIMXCS PSIOB).

192. Heobxoammoe U JOCTaTOYHOE yCJIOBHUE cXOauMocTu (Kputepuii Korn)
YHUCJIOBOM MOCJIE0BATENBHOCTH U YUCIOBOIO PAAA.

Tema 15. @yHKkyuoHanvbHvle NOCAICO08AMENLHOCMU U (DYHKYUOHAIbHBIE
PpAObL.

193. @yHKUMOHATBHAS MOCJIEN0BATENbHOCTh. (O0NaCTh CXOAUMOCTH U
npenesnbHas pyHKIMS.

194. ®ynkuumonaneHbie psapl. O0MACTh CXOIMMOCTH M MpEAeNibHas CyMMa
(YyHKLIMOHAJIBHOTO pAJa.

15



195. HaﬁzLI/ITe oOJractu CXO,Z[I/IMOCTI/I (I)yHKHI/IOHaJIBHBIX PSIOB:

14+x—2x°
a) Xz 30) Xm1 —m5 B) Xnmr 5 D Xy :
{ x+3)1 n*
o oy SiD X
196. Haiiqute BCe 3HAYEHMS X, IPU KOTOPHIX PAN Xg—y—— CXOAHUTCA
n
abCOJIIOTHO.
sin ]’1 X
197. MoxHo nu mowieHHO auddepeHpoBaTh PAm Yo, ol ? Ortser
n

000CHOBATb.

198. PaBHOMepHasi CXOAUMOCTb (PYHKIIMOHAIBHON MOCIEAOBATEIBHOCTH U
(GYHKIIMOHATIBHOTO psija.

199. CdopmynupyiiTe U AoKakuTe TeopeMy BeilepiTpacca 0 paBHOMEpHOH
CXOAMMOCTH (PYHKIIMOHAJIBHOIO Psijia.

200. Heo0xomumoe H JOCTaTOYHOE YCJIOBUS PABHOMEPHOW CXOIUMOCTH
(YHKUIMOHATBHBIX PSIIOB U (DYHKIIMOHAIBHBIX MTOCJIEI0BATEILHOCTEM.

201. CapoiicTBa paBHOMEPHO CXOAAIIMXCS (YHKIIMOHAIBHBIX PSI/IOB.

Tema 16. Cmenennvie psiovl. Paznooicenue ynxyuii 8 cmenenHwle psobl.

202. IloHATHE CTEIEHHOTO psiaa.

203. Cdopmynupyiite Teopemy Abemnst 00 UHTEpBAJIE U PATUYCE CXOIUMOCTHU
CTEIEHHOTO psijaa.

204. Pap 22, a, x™ pacxoauTcs B TOYKe X, = —2. C MOMOIIBIO TEOPEMbI
AOenst yCTaHOBUTE, KaKOE U3 CIEMYIONUX yYTBEPKICHUU CIPABEIJINBO: a)
ATOT PSAJ CXOAUTCS aOCOJIOTHO B TOYKE X; = —1; B) 3TOT P CXOAUTCS B

TOYKE X, = (); C) 3TOT psii pacXOIUTCS B TOUKE X3 = 3;
d) HEeT nMpaBUIILHOTO OTBETA.

1
) X
205. Haiigute 007acTH CXOAMMOCTH CTEMEHHBIX PSAAOB. a) Jimey—; 0O)

n=1 n22n’
w  (x—2)" )Z {x—
n=1 p3n ’ n4

206. C(bopMmepyI/ITe U JOKaXXUTE€ TEOPEMY O PABHOMEPHOU CXOAUMOCTH
CTETIEHHOTO pAJa.

207. CdopmynupyiTe U JOKAKUTE CBOMCTBA CTETICHHBIX PSI/IOB.

208. PaznoxeHue GyHKIMHU B CTEIICHHOM psi.

209. CdhopmynupyiiTe u TOKKUTE TEOPEMY O €AMHCTBEHHOCTH PA3JIOKEHUS
(yHKIIUY B CTETICHHOM PSII.

210. ®opwmyina Teinopa.

211. CdopmynupyiiTe U JOKaXuTe TEOpeMy 00 YCIOBUU CXOJMMOCTH psizia
Teinopa.

212. CdopmynupyidTe MU JIOKOKUTE TEOPEMY O pa3jIOKEHUU (QYHKIUU
f(x)=¢" B cTeneHHo pa.

213. CdhopmynupyiiTe U JTOKaXHUTE TEOPEMY O Pa3IOKEHUH (QYHKIIMU
f(x)=sinx B CTEIEHHOU psi.

]zn
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214. CdopmynmupyiTe W AOKAXUTE TEOpPEMYy O Ppa3jIoKeHUU (yHKIMH
f(x)=cosx B CTCIICHHOU Psi.

215. CdhopmynupyiiTe U [TOKAXKHUTE TEOPEMY O pPa3iIOKEHUH (PYHKIHH
f(x)=In(1+x) B CTCIICHHOM PsiJL.

216. CdopmynupyiTe U JOKAXKUTE TEOpPEMYy O pa3jIoKeHUU (yHKIIMU
f(x) = arctgx B CTETICHHOM PSAI.

217. CdopmynupyiiTe U JTOKaXHUTE TEOPEMY O Pa3IOKEHUH (QYHKIMU

f(x)= (1 + x)m B OMHOMUAJIBHBIN PSA/I.

218. Yro 3HAUUT pa3IOKUTh (PYHKUMIO B CTENEHHOM psa? 3aBUCAT JH
KOO(PUITMEHTBI TAaKOTO pa3IOKEHHS OT Ccrmocoba ero MoxydeHus?
PasnokuB B psanx Makiopena ¢yukuuoo f(x) = x/(1+ x?), wHaiigure

f{2n+1]({]).
219. Pa3znoxure QYHKIHIO B pPsi MO CTENEHSAM X M YyKaXHTEe 001acTb
—xZ 2
CXOJUMOCTH TMOJYy4Ye€HHOro psipa: a) e *; 0) In(x~+3x+2); B)
fx sin2t dt

0t

220. Pasnoxwure ¢ynkiuio y=tgx B psa Teinopa no cremnensm (x — m/4),

BBHITIMCAB TIEPBbIE 3 UjieHa, OTJIMYHbBIC OT HYJIS.
221. Bpluuciute NpUOIMKEHHO ¢ TOYHOCTEIO 10 1073, OlIEHUB MOrPEIHOCTE

o 0.5 _ 2
o npusHaky JleOHuIa Jy1si 3HAKOYEpeTyIOMIErocs psja; fu e” " dx.

222. TloHsTHE CTENEHHOTO psiia B KOMILUIEKCHON oOnactu. Kpyr cxomumoctu
CTemneHHoro psana. Teopema Abdens.

223. IlokazarenbHass ¥ TPUTOHOMETPHYECKHE (YHKIMH KOMIUICKCHOMN
nepemeHHou. @opmyiibl Diepa.

Tema 17. Tpueonomempuueckue psovl. Psio @ypoe.

224. TpuroHoMmerpuueckas cucreMa QYHKUMA ©U €€ OpPTOrOHAIBHOCTb.
[Ipumep opTOroHanbHON CUCTEMBI QYHKUIUH.

225. Kakue u3 ciuenytroumx nap ¢yHkuuid f(x) m g(x) opTOroHaJbHbl Ha
npomexytke [-1,1]: a) f(x)=x u g(x)=x*-1, 6) f(x)=x un
gxX)=x*-1L;B) f(x) =x*ug(x)=x*-1?

226. IloHsATHE TPUTOHOMETPUUYECKOTO PSiA.

227. Jaiite onpeaenenue psaa Oypee.

228. KowmmnekcHas dopma psga Oypee.

229. Cxomumocts psaga Oypee. Teopema [qupuxie.

230. Psanpl 10 KOCUHYCaM M CHHYCaM.

231. CneumanpHble TpUEMBI  pa3loXKeHUs (QYHKIMK B 3aBUCUMOCTH  OT
3aJJaHHOTO MHTEPBAJIa Pa3I0KECHHUS.

232. Hanummre dpopmynsl 11 koddduuuenToB psaa Oyprse Gpynkuuu f(x),

Pa3NIOKEHHOMU B ATOT psAJl B MpoMexyTKax: a) [-m, ]; 6) [, I].
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233. Hamummre psan @Dypbe HeuértHoM ¢GyHKUMU f(x), 3agaHHOM Ha
IIPOMEXYTKE [- 1T, TT].

234. ®yuwkuus f(x) B npomexytke [0,m] pasznoxena B psag Dypwe a) no
KocuHycaM; 0) mo cunycam. Hamummure gopmyinsl st Ko3h(UIHEHTOB
o0oux psIoB.

235. ®ywkuus f(x) = —1 —x* B npomexytke [-2,0] pasioxeHa B psi
®ypre mo cunycam. Hamummwmre dopmynsl ans Kodp(UIUEHTOB psfa.
[Toctpoiite rpaduk CyMMBI 3TOTO psija.

236. Paznoxure B pan Oypre pyHkuuo y=|x| B mpomMexyTkax: a) [—7; 7]; 0)
[0;27]; B) [-1; 1]. [locTpoiite rpaduku QyHKIMHU U CYyMM 3THX PSIOB.

237. Paznoxure B psg Pypee QyHKIUIO V = E —f B npomexyTtke [0; 7]: a)

no cuHycam; 0) mo kocuHycam. [loctpoiiTe rpaduku GyHKIMH U CYyMM
PSIOB.

Tema 18. ynkyuu HecKOIbKUX NEPEMEHHBIX

238. dynkmus AByx mnepeMeHHbIX. OO0jacTh ompenencHuss W 00JacTh
3HAUYCHUH  (PYHKIMU  JBYX MEepeMeHHbIX. DyHKIMS  HECKOJbKHX
MePEMEHHBIX.

239. CnocoOsbl 3aanust GyHKIIMH ABYX IMEPEMEHHbIX. ['paduk GyHKIMH ABYX
nepeMeHHBIX. JIMHUY YPOBHS.

240. Yro Takoe §-0KpecTHOCTh TOUku M, (Jcio], xgo], - xff :']?

241. Kakoe MHOXecTBO E Ha3bpIBa€TCsi OrPaHUYEHHBIM? 3aMKHYTHIM?

CBSI3HBIM?

242. Ilpenen ¢hbyHKIUMU ABYX MEPEMEHHBIX.

243. beckoHeuHO Majibie GYHKIIUU ABYX MEPEMEHHBIX M UX CBOMCTRBA.

244, HenpepbIBHOCTH B TOUKE (DYHKITUHU JBYX MEPEMEHHBIX.

245. YacTtHbple NPOU3BOAHBIC (DYHKIIMHM HECKOJBKUX IMEepeMEHHBIX. YacTHbIe
MIPUPAIICHUS U YACTHBIC MPOU3BOIHBIC (DYHKITUHU ABYX NIEPEMEHHBIX.

246. @yHKIMS IBYX NMEpeMEHHbIX, TuddepeHrpyemast B TOUKeE.

247. Tlonuwii nuddepennman GyHKINA B TOUKE.

248. HeoOxoauMoe u nocTaTodHOe ycloBus qudepeHnupyemMoct PyHKITUU
JIBYX TIEPEMEHHBIX.

249. IlpousBognas u auddepeHiman cioXHoW QyHKIIMN IBYX IEPEMEHHBIX.

., @ o
250. 3anumute QopMydy J8 MPOU3BOAHOU a—z CIIO)KHOU  (PyHKIIUH
v
7 = Z(H., 13]_ U = u.l:x_y]_ v = 13(1;_}1].
., dy . .
251. 3anummurte popMyty A MPOU3BOIHON -, HEABHOH byHKUMHY, 3aAaHHON
X

ypaBHenueM F(x,y) = 0.
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dz d=z o
252. 3amumute (GOpMyNIBl IS MPOU3BOTHBIX i v HESBHOU (yHKIIUH,
x v

3amanHoOM ypaBHeHueM: F(x,v,z) = 0.

Tema 19. Bviuucnenue uacmmuvix npou3B00HbIX 8bICUIUX NOPAOKOE8 (PYHKYUU
HeCKObKUX nepemenuvix. Ilpouzeoonas no uanpaenenuro u 2epaouenm
@DYHKYUU HeCKOIbKUX NepeMeHHbIX

253. YacTHble TPOU3BOJAHBIC BBICIIUX MOPSJAKOB (YHKIIMM HECKOJIbKHX
MEPEMEHHBIX.

254. uddepenunan GyHKINH IBYX MEPEMEHHBIX U €T0 OCHOBHBIE CBOMCTBA.

255. Jluddepenimanpl BEICIINX MOPSAKOB GYHKIIUN JBYX MEPEMEHHBIX.

256. IlpowusBojHas MO HAMPABIECHUIO (PYHKINN HECKOJIBKUX MEPEMEHHBIX.

257. T'paaueHT QPyHKIIMU HECKOJIBKUX IEPEMEHHBIX B TOUKE.

258. Cdopmynupyiite onpeJiesieHne MIPOU3BOJIHOM byHKIMHA
u= f(M) = f(x,v,z) 10 HAaPaBJIECHUIO BEKTOPA L.

259. 3anummure  QopMydy, BBIPAXKAIOUIYI0  MPOU3BOJIHYI  (PYHKIIHH
u = f(x,y,z) nmo HampaBieHuro Bektopa [° = (cosa, cosf,cosy) depes
YaCTHBIE MPOU3BOJIHBIE (PYHKIIUU U.

8
260. 3amummure ¢GopMyily, CBS3BIBAIONIYI0 gradu M TPOU3BOAHYIO a—l: B

3aJJaHHOM TOYKE CKaJSIPHOTO MOJIS U.
261. Kak cBsizaHbl HanpaBiIeHUs] HAMOOJIBIIETO pocTa PyHKIMU U = f(X,V, Z)
¢ BekTopoM grad u B paccmaTpuBaeMoil Touke M(x, v, z)?

Tema 20. Oxcmpemymvt Gyukyuu 08yx nepemenuvix. Hauborvuee u
HaumeHbulee 3Ha4YeHUus QYHKYUU 08yX nepemMeHHbIX.

262. CdhopmynupyiiTe ompenescHue JOKaTbHOTO MaKCUMyMa (JIOKaJbHOTO
MUHUMYMa) QyHKIMH Z = f(x,y) B Touke Mg (xy, Vg )-

263. Yto Takoe crauroHapHas Touka QyHkuuu z = f(x, v)?

264. HeoOxomumoe M JOCTaTOYHBIE YCJIOBHUS CYIIECTBOBAaHUS SKCTPEMyMa
bynkun z = f(x, y)?

265. Aunroputm uccnenoBaHusi GyHKIHUH JBYX MEPEMEHHBIX Ha SKCTPEMYM.

266. AOCOIIOTHBIC U YCIOBHBIE DKCTPEMYMBI (DYHKITUH.

267. ANTOpUTM TOMCKa a0COJIOTHOIO SKCTpemMyMa (YHKIIMHM B 3aJaHHOMN
o0JnacTu.

268. CdopmynupyiiTe MpaBWIO OTHICKAHHUS HAWOOJBIIETO M HAMMEHBIIIETO
3HaueHu PyHKIMU Z = f(x, y) B OrpaHUYEHHON 3aMKHYTOU 00JIaCTH.

269. CdopmynupyiiTe ompeneieHHe YCIOBHOTO MaKCHMyMma (DYHKIUU
u=f(M) npu ci3u @(M) =0 (paccMOoTpUTe cCily4ail IBYX WJIH TpexX
MIEPEMEHHBIX).
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270. Cdopmynupyiite HEOOXOAHMMBIE YCIOBHS YCIOBHOTO 3KCTpEMyMa
¢bysukumu u = f(M) npu cBs3u @(M) = 0 no metoxy Jlarpanxa.

271. Cdopmymupyiite Teopemy Beitepmrpacca 00  OrpaHUYEHHOCTH
(GYHKIMH, HEMPEPHIBHON B 3aMKHYTOM OrpaHUYE€HHOMN 001acTy.

272. Cdopmynupyiite  Teopemy  Beifepmtpacca 0 CyIIECTBOBaHUU
HauOOJIBIIEr0 W HAaWMEHBUIETO 3HAuYeHUW (YHKIMHM, HENpPEpHIBHON B
3aMKHYTOM OrpaHU4YEeHHOM 001acTH.

Tema 21. Jlgotinvie unmezpansi.
273. Ksagpupyemsie purypbl u ux mioma . [IpusHak kBaaprupyeMocTd (PUryphi.
274. TlonsaTre UHTETPAILHON CyMMBI JUTsl (PYHKIIMH JABYX MEPEMEHHbIX.
275. lloHsiTHie IBOMHOIO MHTErpasia.
276. T'eoMeTpUYECKUl CMBICIT JJBOMHOTO UHTETpaIa.
277. Heobxoaumoe yclIoBHE CYIIECTBOBAHMS JBOMHOTO MHTErpaia.
278. Cymmsl JapOy st GyHKLIMM IBYX nepeMeHHbIX. [[pr3Hak MHTerpupyeMocTu

(YHKINH IBYX ITEPEMEHHBIX.
279. JloctarouHble YCIIOBHSI CYIIIECTBOBAHUS JBOMHOIO MHTETpaa.

280. CpoiicTBa TBOMHOIO MHTErPalia, BbIPKAEMbIE PABEHCTBAMH UM CIICJICTBUS U3
HUX.

281. CpoiicTBa IBOMHOIO UHTErPaia, BEIpAyKaeMble HEPABEHCTBAMM.

282. Haiinure cpenHee 3HadueHue f(x,¥)=x+ 2y 1m0 NpPAMOYIOJbHHKY,

OTpaHUYEHHOMY MPSAMBIMU X = 1, ¥ = 2 U OCSMHU KOOpP/IUHAT.

283. IloHsiTHE MOBTOPHOTO UHTETpAIA.
284. BpuucnieHre TBOWHOTO MHTETpasia MOBTOPHBIM HHTEIPUPOBAHKEM (TEOpeMbI 1

u?).

285. HUuterpupyema sm Qynkimus 1/(x—y) mo keagpaty 0 <x <1,
0=y=1?

286. Cpenure IBOWHOM MHTErpall -I]n f(x,y) dxdy K IOBTOPHOMY MHTETpaILy

nBymsi criocobamu, eciu: a) (D) — 061acTh, OrpaHuYeHHAS THHUSME Y = 3X7,
y =6 — 3x; 0) (D) — Tpanenus ¢ Bepumnamu (—1, 4), (5, 4), (1, 1), (4, 1).
287. W3menure HOPSIIOK UHTErPUPOBAHUS B UHTErpaje:

-1 0 0 0
-, dx |- e FCo y)dy+ [ dx [ f(x, y)dy.
288. BpruncnuTh ABOMHOM HHTErpai no obnactu D:

Il xdvdy . D: 0<x<1, 0<y<lI
b (x2 +y° + 2)5

289. IloHsaTue peryiasipHOro oToOpa)xKeHus MIOCKUX 001acTe.

290. Teopema o0 mpuMeEpPE PETyISIPHOTO OTOOPAKEHUS.

291. H3o06pa3ute Ha IIJIOCKOCTH Oxy oOpa3 ¢burypsl
G={rd):2=r=30=<=¢<mu/4} npu 0TOOpaXKEHHH
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x =rcosd, y=rsind. SBngercs au 3TO OTOOpaKeHHWE  B3aUMHO

OHO3HAYHBIM?
292. Teopema 0 3aMEHE IEPEMEHHBIX B IBOTHOM UHTErpae.
293. Teopema o mpeoOpa30BaHMU JBOMHOIO MHTETPajia K MOISAPHBIM KOOPIMHATAM.

Tema 22. Tpotinvie unmeepansi.

294. IloHsTHE TPOMHOIO MHTETPAIIA.

295. Cpo¥icTBa TPOMHOIO MHTETPAIA.

296. BebluucnieHre TpoHOro HHTErpaia (treopemsl 1 u 2).

297. TporiHoi uaTErpai B cheprdecKrX 1 ITMHIPUISCKIX KOOpAUHATAX.
298. BpruucauTh TpOHHON MHTErpai no odaactu G :

”J‘.2yze"ydx dy dz;G:{(x,y,Z):x:O, yv=1, y=x, Z:O,Z:I}.
G

299. BpluncauTh TpOitHON MHTETpas o obnactu G :
I”xzzsin(xyz) dx dy dz; G = {(x,y,z) x=2x=0,y=m,y=0,z=0,z= 1} .
G

Tema 23. [Ipumenenue Kpamuwvix uHmMezpaos.

300. IlpumeHeHHE KpaTHBIX HWHTEIPAJIOB K BBIUUCICHUIO IUIOMIAACH IIOCKUX
¢uryp.

301. Haiingure IJIOIIAb burypsi, OTPAHUYEHHOU JIVMHUSIMH :
Axy=4x+y=50)(x*+y")=8xy,x* +y*=1(x*+y*=1).

302. IlpumeHeHHEe KpaTHBIX MHTETPAIOB K BHIYUCIICHUIO OOBLEMOB TeJI.

303. Haiigure 00bEM Tela, OTPaHUYECHHOTO MTOBEPXHOCTSIMHU
z=In(1+x*+y3),z=0,x>+y* =2

304. BbluucneHre MacChl M KOOPAMHAT LIEHTPA TSHKECTH TIOCKOM (DUTYphI U Tea.

305. Haiitu 1EeHTp TSHKECTH OJHOPOJHOM TUIOCKOM (DUTYphl, OrpaHUYECHHOMN
2 2

TIOJIOBUHOM DJIIHIICa — + = =1, onupartorieiicss Ha OOIBIIYIO OCh.
a

306. BbluucneHUE MIOMAI1 TOBEPXHOCTH.
307. Haitu miomaas TOW 4YacTH IUIOCKOCTH 6x+3y+2z=12, KoTopas

3aKJIF0YE€HA B IEPBOM OKTAHTE.
308. BeriucneHre MOMEHTOB MHEPIMH TUIOCKON (PUTYpHBI U TeNa.
309. OmnpenenuTs MNOJSIPHBIA MOMEHT HMHEPUHMH IUIOLIAJH, OTPAHMYEHHOMN

JIUHUSIMHA £+%:1, x=0, y=0.

a

Tema 24. Kpusonuneiinvie unmezpaul.

310. 3agaum, NpUBOAALIME K KPUBOJIMHEHHBIM UHTETPAJIAM.

311. TloHsiTHE KPUBOJIMHEMHOIO MHTETpaIa EPBOrO POJIa U €ro CBOMCTBRA.
312. TlonsiTve KpYBOJIMHEMHOTO MHTErpasia BTOPOIO POIA U €0 CBOMCTRA.
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313. Teopema 0 CylIeCTBOBaHMM KPUBOJIMHEHHOTO MHTETpasia U popMysie ISl €ro
BBIYHCIICHUSL.

314. Beuucnenue paboThl MEPEMEHHOM CHIIBI C TIOMOIIBIO KPUBOJIMHEHHOIO
MHTErpara.

315. Teopema o popmyne Pumana-Ipuna u cneactsue us Hee.

316. Ilpumenenue ¢popmyibl Pumana-I'puna.

317. VYcnoBusi HE3aBUCUMOCTH KPUBOJIMHENHOTO MHTErpalia BTOPOIO poja OT IyTH
WUHTETPUPOBAHUSL.

318.BbluncauTh HHTErpalibl: a) J. 2xydx + x’dy; 0) I cos2ydx — 2xsin 2 ydy
AB AB

10 JF00O0W JIMHUU OT TOUKH A(l;%) 710 TOUYKH B(Z;%) :

319.JJaus! Toukn A(—a;0) u B(0;a). Beraucants pabory cunsl F(P;0), rae
P=y, Q=y-x, npu nepeMeuieH’: eJUHUIIbI MaCChI:

a) no npsmoint OA; B) 110 JiomaHout AOB.

320.Hamucate u mpoBeputh Qopmyny Pumana-I'puna pans  wunTerpana
CI)(x + y)dx —2xdy 10 KOHTYpYy TpeyroyibHHKa co ctopoHamu x=0, y=0,
L

X+y=a.

321.1lpumenuB ¢popmyny Pumana-I'puHa, BHIYHCIUTH (]S ydx +(x+y)’dy mo
L

KOHTYpY TpeyroibHuka ABC ¢ Bepumindamu A(a;0), B(a;a), C(0;a).

322.BbryucnuTh AByMs CIIOCOOAMH MHTETpaj .[(1 —x)ydx + x(1+ y*)dy, ecnn
L

KOHTYPOM MHTETPHPOBAHHUS L ABISETCS OKPYKHOCTh X~ + y° = R”:
a) HEMOCPEICTBEHHO; 0) ¢ momoiibio hopmybl Pumana-I puna.

Tema 25. Ilosepxnocmuvie unmezpasi.

323. OmnpeneneHre NOBEPXHOCTHOTO MHTErpajia IMEPBOro poja.

324. BbluHCICHKE TOBEPXHOCTHBIX MHTETPAJIOB IEPBOTO POJIA.

325. OmnpeneneHre NOBEPXHOCTHOTO MHTErPajia BTOPOro poja.

326. BprunciaeHHE MOBEPXHOCTHBIX MHTETPAJIOB BTOPOIO POJA.

327. CBs3b MEXIy NOBEPXHOCTHBIMU UHTETPAJIaMH MEPBOTO U BTOPOTO PO/IA.
Brruncinuth NOBEPXHOCTHBIE MHTETPAJIbl IEPBOTo pojia (10 MIoaIu
MOBEPXHOCTH):

328. ”(6x+ 4y +3z)ds, Tae 0 - 9acTh IIIOCKOCTH X +2y +3z=6,

PACIIOJIOKEHHAA B IICPBOM OKTAHTC,
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329. ”(y +z4+a’ -x )ds , T7Ie W - IOBEpPXHOCTh UIMHAPA X~ + 1 =a’,
w
3aKJTFOYCHHAsT MEXKTY TIOCKOCTIMHA z=0 1 z=h.

Tema 26. Teopus nozs.

330. IlonHsTHE CKATISIPHOTO TOJIA.

331. Ilpou3BoaHas IO HANIPABIECHUIO U TPA/IUEHT.

332. TloHsATHE BEKTOPHOIO IOJIS.

333. TIoTOK BEKTOPHOIO MOJISl YePE3 OPUEHTUPOBAHHBIE TOBEPXHOCTH.
334. OcHOBHBbIE CBOICTBA U (PU3NUECKUIN CMBICII TTOTOKA BEKTOPHOTO TTOJIS.
335. Teopema OcTporpajickoro.

336. [luBepreHiusi BEKTOPHOTO MOJIA U €€ CBOMCTBA.

337. ®u3n4ecKuil CMBICI JUBEPTEHLINN BEKTOPHOIO TOJIS.

338. IlomaTne coneHONTAILHOIO MOJIS.

339. (OcHOBHBIC CBOMCTBA COJICHOMIAIILHOTO IIOJISL.

340. Pabota cHI0BOTO MOJIA.

341. Ilupkyngmnus BEKTOPHOTO MOJISI.

342. Teopema Crokca.

343. PoTOp BEKTOPHOTO IOJISI U €r0 CBOWCTBA.

344. TloTeHIUAaIBLHOE MOJIE, €0 CBOMCTBA. Y CIIOBHE ITIOTCHIIMAIBHOCTH.

345. HaiiTu NpOU3BOJHYIO CKaJSIPHOTO TOJS U :41n(3+x2)—8xyz B TOYKE

(1,1,1) mo HanpaBneHuo HOPMAIH K IOBEpXHOCTH X~ —2)” +22z° =1 (HOpMaib

o0pasyeT OCTPHhIi YroJl C TOJIOKUTEIIbHBIM HampasieHuem ocu Oz ).
346. HaiiTu IUBEPTeHIUIO, POTOP, COJICHOUJAIBHOCTh U IMOTEHIMAIbHOCTh

BekTopHOro momst F=(2y-z)7 +(3x+2z)7+(y+z)k. 7F=xi +yj+zk,

reAxt+y 20
347. Haiitu: 1) NOTOK 3aJaHHOrO BeKTOpHOro moms F=(x+z)i depe3

BHEIIIHIOKO YacTh S 3aJaHHOM IUIOCKOCTH P: x + y +z —2 =0, KoTopas BMECTE

C KOOPAMHATHBIMU TUIOCKOCTSMH OOpasyeT mupamuny V; 2) IMUPKYJISIHIO
BEKTOPHOrO MHONs F BIONL IpaHuIbl L IIOBEPXHOCTH S B HANpaBIEHHU
MIPOTHUBOIIOJIOKHOM JBHKCHUIO YACOBOM CTPEJIKHU: a) HETIOCPEACTBEHHO;  0)
o ¢opmyiie CTokca.

Kputepun u 1mikajia OIEHHBaHUSA 110 OLIEHOYHOMY CPEJACTBY «(DpPOHTAIbHBIA U
VHIUBUIYAIBHBIN OIPOC)

Ixana oneHuBaHusd Kputepuii oneHuBaHust

oTIINYHO (5) CryneHT T1iayO00OKO W B TOJHOM O00BEME BIIANEET MPOTrPaMMHBIM
MaTCpHraJIOM. FpaMOTHO, HUCUCPIIBIBAIOIIC W JIOTUYHO Cro wui3Jjiaract B
yCTHOW wiM mucbMeHHOU (opme. Ilpu 3TOM 3HaeT peKOMEHIOBaHHYIO
JUTEPATypy, NPOSIBISIET TBOPYECKUN IOAXOJ B OTBETaX HAa BOIPOCHL U
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IPaBWJIBHO OOOCHOBBIBAET MPHUHSATHIE PEIIEHUS, XOPOIIO BiaJeeT
YMEHHSIMHU M HaBBIKAMU IIPU BBITIOJHEHUH NMPAKTUYECKUX 3a]1a4.

xoporo (4) CTyneHT 3HaeT mMporpaMMHBIN MaTepuai, TPaMOTHO M IO CYTH H3J1araeT
€ro B YCTHOW WIM TUCHhMEHHOW (opme, HOomycKas HE3HAUYUTEIbHBIE
HETOYHOCTU B YTBEPXKACHUSIX, TPAKTOBKAX, OMPEICICHUIX U KaTeropusix
WIM HE3HAYUTENbHOE KolndecTBO omuOok. [Ipm a3ToM Biameer
HEOOXOJUMBIMA YMEHUSMHU U HaBBIKAMH MPH BBIOJTHEHUH MTPAKTHUYECKUX
3a/1au.
yIOBIETBOPUTENbHO | CTyJIEHT 3HAET TOJIBKO OCHOBHOM MPOrpaMMHBIA MaTepual,
3) JIOITyCKaeT HETOYHOCTH, HEJIOCTATOUYHO YETKHE (HOPMYITUPOBKH,
HEMOCJIEI0BaTENbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM WIIH
nuckMeHHOU hopme. [1pu 3TOM HEOCTATOYHO BIaIeeT YMEHUSIMH U
HaBBIKAMM MPHU BBIITOJTHEHUH NpakTHUYecKux 3a1ad. Jomyckaer 1o 30%
OIIMOOK B M3JIaraeMbIX OTBETaX.
HEeyA0BJIEeTBOPUTENbHO | CTyIGHT HE 3HAeT 3HAYUTEIbHOM 4acTH mporpaMMHOro Marepuana. [lpu
(2) 9TOM JIOMYCKAeT TMPUHIMIHAIbHBIC OIMMOKA B JI0KAa3aTEIbCTBAX, B

TPAKTOBKE MOHATUN U KAaTErOpUH, NMPOSBISAET HU3KYIO KyJIbTYpPYy 3HAHMI,
HE BJIaJ€ET OCHOBHBIMM YMEHHSMM W HABBIKAMU IIPU BBIIOJIHEHUU
OPAaKTHYEeCKUX 3amad. CTyoeHT OTKa3blBacTcs OT OTBETOB  Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI
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KonTpoJsbHbie padoThbI:
Tunosvie 6apuanmsi KOHMPOILHLIX pabOM

1 cemectp
Tema 1. Mrooxcecmso OeticmeumenvbHbixX Yuce.
Tema 2 @ynxyuu 0OHOU nepemeHHOU.
KonTtposarnas paboTta 1
Bapuant Ne 0

1. PemuTh HepaBeHCTBO: |x - 1| +3- |x|<4 ;

2. Haiitu o6nacts onpezenenus QyHKIUU:

2
D)y =g 0 6) = V14T x
x —5x-6

3. JlokasaTk, uTo GyHKIMS ¥ =x  —10x Bo3zpacTaer cTporo Ha (5;+0);

1
4. Jlan rpaduk PyHkmuum y=—. C TOMOMmMBI KaKUX 3JIEMEHTapHBIX
X

2x—3?
3x-2

npeobpa3oBaHuil ofyyaeTcs rpaduk QyHKIUU y =

Tema 3. Ilpeodenui.
Tema 4. Henpepvignocms gpyHxkyuu.
Tema 5. Henpepvignocme ghynxyuu na ompesxe.
KonTtpomarHas padota 2
Bapuant Ne 0
1. BbuucauTe npenen:

2 . .
) lim= X 0 6 im F8 iy SO TSI 2 (W 41— )
xt+x? 41 Yx =2 sin x + sin 2x
X—>00 Xx—8 x—0 X—>+00
2
Wlim(2x — 1) ; ) lim—— 8%
sinx +sinSx

x—1 x—0

2. HccnenoBaTh (yHKIMIO HAa HENPEPHIBHOCTh, HAUTH TOYKH pa3pbiBa (DYHKIIHH,

J1-x?, x<0,

OMPENEIUTh UX POJI U IOCTPOUTH Tpaduk: f (x) =4 1 0<x<2,.
x—2, x> 2.
. 4x°
3. Haiitu HeBepTUKAIBHBIC ACUMITTOTHI Tpaduka QyHKINHN Y = el
+ X

Tema 6. Ilpouzeoonas (yHxyuu 0OHOU nepemerHoll.
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Tema 7. Jugpepenyuan pynxyuu oonoi nepemenHol.
Tema 8. OcHosnvie ceoticmea oupgepenyupyemvlx GyHKyuil u ux npumeHeHue.
KonTtpomawsnas padota 3
Bapuant Ne 0
Haiitu npon3Boanyio GpyHKIUU:

a) y =Inarcsinv1—x’ 0) y=(2x+3)*;
C momomrpio auddepeHirana BHUUCIUTh MPUONTIKEHHOE 3HAuYEHUE
cos44’;.
HaiiTu ypaBHeHHs KacaTelbHOM ¥ HOpMAIu K KpuBOit: y=x" —3x> +3 B
TOUYKE X, =3.

. 4 .
Touka JBMXKETCA MPSAMOJMHEWHO IO 3aKOHY S:§t3 —t+5. Hauitu

CKOpPOCTb U YCKOPEHUE TOUYKH B 3aJIaHHBIA MOMEHT BPEMEHH  =2C.

Haiitn wHTEpBaJIBI MOHOTOHHOCTM M TOYKH JIOKQIBHOIO 3KCTpEMyMa

2x?

2x—1
BeruucauTs HauMeHbIlee W HaWOoJsblllee 3HAYCHUS  (DYHKIIHMH:

4x—1
= Ha [0; 4].
Y x*+3 [0: 4]

Haiitu HampaBieHHe BBINYKJIOCTH M TOYKM meperuba rpaduka (QyHKIUU:
2
y=3x"-x.

byHKIMU: y =

2 ceMecTp

Tema 9. Heonpeoenennulii unmezpa.

Tema 10. PasnomepHas HenpepvieHOCMb QYHKYUU HA NPOMEIHCYMKe.
KonTtpomarnas pabdota 1

Bapuant Ne 0

BrruucinTe HEOTIPEIENIEHHBIN UHTETPAJ:

l.

2.

1g(3x —1)dx
cos’(3x 1)’

.(x2 +x+1)-Inxdx;

. xdx
° \/x2 +6x+13

1+3/x-2
. x—2
- dx .
TxAxt+x+1 ,
¢ dx

Jcosx’

.

5

dx;
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7.

8. |sinx-cos2x-cos3xdx.

J.x4—16
J

Tema 11. Onpeodenennvlii unmezpai.
Tema 12. Ilpumenenue onpeodenenHo2o uHmezpanda.
Tema 13. Hecobcmeenmvie unmezpaivl.
KontpomnbHas padota 2
Bapuant Ne 0
1. BbluuciuTh onpeaeaeHHbIN HHTETpa:

NE)
0). Jxarctgxdx B). J
0

2) _[ dx
' L xVI+1nx \/;+1

2. BeraucnouTs momanb GUrypsl, orpaHUICHHON JTUHUSMUA:
2
y=x;y=—x+2.

3. BeluncauTh JUIHHY JyTH KpuBoit: y = In(1—x?) (—% <x<-).

-
4. BBIMHCIUTH HECOOCTBEHHBIN HHTETPAT: I—zdx.
> xIn”x

3 cemecTp

Tema 14. Yucnosvie psovl.

Tema 15. QynkyuoHnanvHble NOC10086aMENLHOCMU U PYHKYUOHATIbHBLE PAObL.

KonTponbhas padorta 1

Bapuant Ne 0
BrrsicHuts, CXOI[I/ITCH JIY TaHHBIA psia?

+1 = n’—1
B EE I

BBISICHI/ITB, CXOAMTCS JU JNaHHBIM PSJ W, €CIM CXOOUTCS, TO Kak: aOCOJIOTHO WIIU
yCJIOBHo‘?

a)Z )Z

=1 N+~ +1 n=1
Haiit 0671aCTh CXOIMMOCTH (byHKuI/IOHaJILHOFO pana.

3a)Z 3,1,6)2(” X ”]

2}’[

= n’+1

Jlokazarb, 4TO TaHHBIH (PYHKIUOHAIBHBIN PAJl CXOAUTCS PABHOMEPHO Ha YKa3aHHOM
npOMencyTKe

-sin nx
4. Z na [-11].
—n’+n+x’
Tema 16. Cmenennvie psiovl. Paznooicenue gynxyuii 6 cmenenHwie psiobl.
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Tema 17. Tpueonomempuuecxue psovl. Pso @ypoe.

KontposnbHas pabota 2
Bapuant Ne 0
HaiiTu cymMMy cTeneHHOro psijia, IpUMEHss MHTETPUPOBAHKE, U yKa3aTh 00J1acTh
CXOAUMOCTH: 2 —8x + 24x” — 64x° +....

Haitu CyYMMY CTCIICHHOI'O psiad, IPUMCHIA I[I/I(i)(l)epeHHI/IPOBaHI/Ie psiaaa, yKasaTtb
2n+4

= n X
00J1aCTh CXOUMOCTH: -1y —.

HZ_;( ) 5"-(2n+4)
Haiitu mepBble MmATh 4YICHOB pa3ioXKeHHs (QYHKIMH [ (x) B pan Teiopa B
OKPECTHOCTH TOUKH X,: f(x)=x7+x7 =3x"+7x ", x,=1.

Brruncauts npubmmkento Inl,02 ¢ Tounocteio § =107,

0,1
BBIYHCIUTL HHTErPA I e dx ¢ TouHOCTBIO 110 0,001.
0
Paznoxute B psan Dypwre mnepuogudeckyro ¢ mepuonoM 1 =27 (QyHKIHIO
X, X € [—7[, 0];
f(x)= , 34JJaHHY0 Ha OTpeske [—7, 7.
2—x, XE(O,ﬂ'].
Tema 18. @ynkyuu HeCKOILKUX NEPEMEHHDBIX.
Tema 19. Bviuucienue 4acmuvix NPOU3BOOHBIX BbICUIUX NOPAOKOS8 (DYHKYUU
HeCKONbKUX nepemenHvlx. IIpouzeoonas no HanpasieHuro u 2paouenm
@DYHKYUU HECKONbKUX NePeMEHHDBIX.
Tema 20. Oxcmpemymovr @yukyuu 08yx nepemenuvix. Haubonvwee u
HaumeHbulee 3HaYeHUs YHKYUU 08yX nepemMeHHbIX.
KontponbsHas pabora 3

Bapuant Ne 0
o z oz 5 X
l.Hatitu — u —,ecmu z=u"-lnv, u=—, v=3x-2y.
ox Oy
3
2. Haiitu >, €CIIM Z =Sinxy .

Ox0y
3. lana ¢pyHKINA Z = arctg(x2 -y’ ) Haiitu: 1). grad z B Touke A (1;-1);

2). Ipou3BOAHYI0 (DYHKIIMHU Z B TOUKE A B HalpaBjieHUH BekTopa | = 5i-12;j.

4. CocTaBUTh YpaBHEHHS KacaTelIbHOM IJIOCKOCTH W HOPMalIM K TOBEPXHOCTH

z=2x"—xy+y° Brouke C (1;2;4).
5. Haiiti skcTpeMyMsl GyHKIMH Z =X~ + y° —2x —4- \/E -2y +8.

6. Haiitu HauOoJipliee 1 HAaUMEHBIIEE 3HAUYCHUS HKIIUU Z =x*+2xy—4x+8y B
y Y y

MPSAMOYTOJBHHUKE, OTPAaHUUYCHHOM NpAMbIMU: X=0; y=0; x=1; y=2.

4 cemecTp
Tema 21. /{gotinble unmezpanui.
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Tema 22. Tpounvie unmezpannsi.
KonTtpomarnas pabdota 1
Bapuant Ne 0

1. Beraucaute ABOMHON MHTErpai no oonactu D:

Il xdvdy . D: 0<x<l, 0<y<I
D (x2 +y° + 2)5

2. BwraucnuTh ABOMHOM MHTETpAI TTO0 06nacTu D:
_Uylnxdxdy; D:xy=1, x=2, y= Jx.
D

3. Boruncnuth TpoitHO# uHTETpan no obdjactu G :
.m‘xzzsin(xyz) dx dy dz; G = {(x,y,z) x=2,x=0,y=m,y=0,z=0,z= 1} :
G

Tema 23. [Ipumenenue Kpamuuvlx UHMESPAlos.
KoHntposbHas padora 2
Bapuant Ne 0
1. Haitu nomaaps TOM 4aCTH IUIOCKOCTH 6x + 3y +2z =12, KOTOpas 3aKjI0ueHa B

IICPBOM OKTAHTE.

2. HaliTu 1EHTp TKECTH OJHOPOJHOM IIOCKOW (UIYyphl, OrpaHUYECHHOMN
2 2

o X o
TIOJIOBUHOM DJIIHIICa — + Z_z =1, onupartorieiicss Ha OOIBIIYIO OCh.
a

3. Onpenenutb MOMEHT MHEPLIMU OTHOCUTENBHO ocu OV miomany TpeyroibHUKa ¢
BepmimHamu A(1;1), B(1;3), C(4;5).
Tema 24. Kpusonunetinvle unmezpabi.
Tema 25. [losepxnocmuvie unmezpansi.
Tema 26. Teopus nons
KonTtpomarnas pabota 3
Bapuant Ne 0

1.  Beruucmurs J(l —x*)ydx+(1+ y*)dy, ecnmu KOHTYpOM HHTErpUpOBaHUs L
L

ABJIAETCA OKPYXKHOCTh X~ + y° = R”.

2. [IpumenuB Qopmyny Pumana-I'puHa, BBIYHCIUTH Cf) ydx +(x+y)’dy mo
L

KOHTYpY TpeyroyibHuka ABC ¢ Bepmunamu A(a;0), B(a;a), C(0;a).

3. BeluuciuTth MOBEPXHOCTHBIE WMHTETpPalbl TEpBOro poaa (Mo  IIIomagu
MIOBEPXHOCTH):

”(6x +4y+ 3z)ds , TIe O0- 4acTh INIOCKOCTH X+ 2y +3z=6, pacnoyJiO)KEHHas B

o
IIEPBOM OKTAHTE.
4. Briuncnuth NOBEPXHOCTHBIE HHTETPAJIbl BTOPOTO poja (M0 KOOPJIUHATAM):
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H {x* + y*dxdy, rie o - HUKHAS CTOpOHA Kpyra x~ + V> <a’.
o

o 1 2 2 2
S. HaiiTu 1mpou3BOAHYIO CKAISIPHOTO TONS U =—X"y—~NXx +5z

B TOYKC

(—2,—,1) 0 HANpaBieHHIO HOPMAIM K HOBEpXHOCTH S: z' =x +4)° —4
2

(HOpMasib 00pa3yeT OCTPBI YToJI ¢ OJOKUTEIbHBIM HamnpasieHueMm ocu Oz).

KpI/ITCpI/II/I 1 IIKaJ1a OOCHHUBAHUS 110 OHCHOYHOMY CPCACTBY «KOHTPOJIbHAA pa60Ta»

Ixana oreHuBaHusg

Kputepuit onennBanus

5 KonTponbsHas paboTa BbIIoIHEHa Ha BBICOKOM YPOBHE (TIpaBHJIbHBIC
otBeThI fanbl Ha 90-100% BompocoB/3aaaq)

4 KonTponbHast paboTa BhIIOJIHEHA HA CPETHEM YPOBHE (ITPABUIIbHBIE
OTBETHI JIaHbI Ha 75-89% BompocoB/3aaay)

3 KonTtponpHast paboTa BbIIoJIHEHA HA HU3KOM YPOBHE (TIpaBHIIbHBIC
OTBETHI aHbl Ha 50-74% BompocoB/3a1ay)

2 KonTponbHas paboTa BBIITOJIHEHA Ha HEYIOBJICTBOPUTEIIBHOM

ypoBHE (TIpaBUJIbHBIE OTBETHI AaHbI MeHee YyeM Ha 50%)

BapuaHTbl MHIUBUAYAJIbHBIX 3aAHUM:

Tunosvle sapuanmsi UHOUBUOYATILHBIX 3A0AHUL

TabOmura 1.

Cemecmp 1.
3anmanue 1
Boraucnauts npenenst GyHKITHIA:
Ne
- 2) 6) E)
. 3x*—-2x-1 . X =5x+6 : x*+x-12
1 | lim lim lim

2 x2 —12x+20

3 x=2-4-x

1)

i (x+4)3x
lim
oo\ x+8

3amanue 2
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Beruucauth IIPON3BOAHEBIC (1)YHKIIPII>’I, 3a1aHHBIX SIBHO:

Tabmumna 2
o 2 6) )
III1
1 » 3 :
1 y= y:ex x y:lg (X+5)
XNx+2
T) "
y=cos’(2x* +1) -
y = arcsin’® —
2x
3aganue 3
Brrauciants npousBoHbIE GYHKITUH:
Tabnmna 3
n ) 6) )
11
i
1 y=(1nx)x COS(X'y)+x—y:O xX=Sm-it+t¢
y=cost+2

3ananue 4

CocTtaBuTh YpPaBHCHUA KacaTelIbHON U HOpMaJIi B TOYKE X, =m K napa60ne:

y=nx2+(n—1)x+m, rie m — YHUCIO IJIAacHBIX OykB B (paMuiamm, n - YUCIO

COTJIACHBIX OYKB B (haMUJIUH.

3amague 5
HccnenoBath PyHKIIMIO METOAOM JudPEpeHIINaTbHOTO UCUUCICHHUS U MOCTPOUTH
rpaduk:
Tabmuna 4
NoNo f(x) NoNo f(x)
3 3
X X
1 = 2 =
4 x—1 4 xt -1
Cemecmp 2.

Hnousuoyanvroe 3adanue No 1

Ne i/t

Howmepa 3agau

1

1.1 | 21

| 31 | 311 | 41 | 411 | s

| 511 | 61 | 611

1.

[Tpocrenmme mpréMbl MHTETPUPOBAHUS

31




dx
1+cos2x

. J- 1+cos’x 1.2. Isin“ xdx

2. 3aMeHa nepeMeHHOMU

2 X :
2.1. J‘idx 2.2. jx e* sin xdx
x(x+1)
3. HuTerpupoBaHue paniMOHAIBHBIX (QyHKIUHA
3.1 jz;dx 3.2. j—dxz .
2x"=3x-2 (1+x%)

4. HHrterpupoBaHHUe TPUTOHOMETPUUECKUX (PYHKIUI
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.3

sin” x
4.1. I —dx

cos” x
4.2. j tgxdx

5. HurerpupoBanue nppaunoHanbHbIX (QyHKIUI. HecoOcTBeHHbIE MHTETPATTBI

1- x
5.1. —_—
J. 1+x X
5.2. I—dx
X"+ 2x+2

Hnousuoyanvroe 3adanue No 2
Ne Howmepa 3anau

1 1.1 [ 111 [ 21 | 211 | 221 | 3.1
2.  Bbruucienue onpeneieHHbIX MHTErPAJIOB

1

xdx
1.1. _
-([(x2 + 1)2

/2
1.2. I e** cos xdx

2. Beruucnenue miomnanen Gpuryp
2.1. BbluuCIUTH MIOMAAs GUIyphl, OPAHUYEHHOMN TUHUAMK y~ =2x+1 U
x—y—-1=0.
3. BblunciieHHe JIMHBI JyTH
3.1. Haiitn nuuHy 1yrv JIMHUM Inx OT TOYKH X, = \/§ 710 TOYKH X, = \/g .

Cemecmp 3.
Hnousuoyanvroe 3adanue Ne 1
3amanne Ne 1. MccnenoBaTh NOJOKUATENBHBIE PSAJIBI HA CXOAUMOCTb:

L n’ +5 ( ] - 1
a) nZ: 2 Z 2n+1 ®) Z (lnlnn)2

n=1 n=2 nlnn

3aganne Ne 2. MccnenoBaTth YHUCIOBOM psifi HA CXOJAMMOCTh U YCTAHOBHUTH
XapakTep CXOAUMOCTH (abCOJI0THAs, YCIIOBHAS):

s 2n—-1Y
1. ) 2.5 (=1 .
Z 3n—1 Z( ) (3n+2j

n=l1 n=1

3amanne Ne 3. Haiitu 065acth cxomuMocTi GyHKIIMOHAIBHOTO PAJIa:



Ly 3

n=1 3"n(x+2)n n=1 I’l' .x+3

3aganue Ne 4. Haiitu 061acTh CXOJMMOCTH 3a1aHHBIX CTEIEHHBIX PAIOB:
10" x" x—1)"

L 310 Sty
n=l1

3amanue Ne 5. Paznoxuth 3agaHHyr0 QyHKIUIO f (x) B CTENEHHOU psiJi B

OKpPECTHOCTH TOUYKU X,. HaliTh 001acTh CXOAMMOCTHU IOJIyYEHHOIO CTEIEHHOIO
psana K ,Z[aHHOﬁ GyHKIUH.

1. f(x)=e™, x,=0. 2. f(x)=Inx, x,=1.
3az[aHHe N9 7. Paznmoxute B psan Dypbe NEPUOIUYECKYIO C IIEPUOAOM
T =27 pyskuuio f (x), 3aJIaHHYI0 Ha OTPE3KE [—71, 77] :

0, XE[—ﬂ',O); 5—x,xe[—7z,0];
1. == 2 =
f(x) {4x—3, XE[O,ﬂ']. f(x) {0, XE(O,ﬂ'].
Hnousuoyanvroe 3adanue Ne 2
3ananue Ne 1. Halith 9acTHBIE IPOU3BOAHBIE Z,,Z, QyHKIMH z = f(x,))

1.1. zzln(3x—x2+5xy); 1.2. Z:\/3xy—x2+5y2;
3aganue Ne 3. Haiitu: a) mpousBojnyo GyHkuuu z = f(x,y) B Touke M 1o

HATIPABJICHHIO BEKTOpA | ;
0) rpaauent ¢pyHKuuu z = f(x,y) B Touke M.

3.1. z=cos’ y+In(x> + %) ; M(l,l), [

3amanue Ne 4. IlpoBeputb 3aJaHHOE COOTHOLIEHUE UIA (PYHKIHH

z=f(xY).
4.1.

;+2j;

2 2
3ananue Ne 5. BoruncnuTh HanOosbllee 1 HaUMEHbIIEe 3HAUCHUS QYHKIUH
z=f (x, y) B 33JIaHHOI oOnactu D, KOTopasi onpejeieHa CUCTEMON HEPABEHCTB.
[TocTtpouTts obsacts D .

5.1. z=x"+y" —9xy+27, 0<x<3, 0<y<3;
Cemecmp 4.

Ne

n/m

1114151 ] 61 | 71 | 81 | 91 | 101 |

3amanue Ne 1. BelunucanTh NOBTOPHBIN HHTErpa:
2

21 4
1.1. .([dy!(xz +2y)dx. 1.2. J‘dx.!‘(xil—yy)z.
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3amanne Ne 2. HailTu ypaBHEHUS JHMHHI, OTrpaHUYMBAIOIIUX O00JaCTb
uHTerpupoBanus. CaenaTh pUCyHOK 00JIaCTH HHTETPUPOBAHMUSL:

x+9

2.1. jdyzrf(x; y)dx. 2.2. [dx [ f(x; y)dy.

3ananne Ne 3. I3MEHUTh MOPSIIOK HHTETPUPOBAHKS B IOBTOPHOM HHTETPAJIE:

3.1 Idxff(x; y)dy. 3.2. jdxzjxf(x; y)dy.

g
4

3aganue Ne 4. BeruuciuTh ABOMHON MHTErpat:
4.1.”(x+y)dxdy; 0<x<l, 1<y<2. 4.2.
D

”xy(x — y)dxdy; 0<x<I, 0<y<2.
D
3aganue Ne 5. C momoIpro nepexojia K NoJsipHBIM KOOpJAWHATaM BBIYMCIIUTH
JIBOMHOW MHTETpa:
R R*—x?
5.1. jdx j In(x” +y” +1)dy.
0 0
3aganue Ne 6. C MOMONIBIO JBOWHBIX HMHTETPAIOB BBIYUCIWTH ILIOIIAb
burypsl, OrpaHUYCHHON JIMHUSIMU

6.1. y=x"; y=x+2. 6.2. x=y"-2y; x+y=0.

3amanue Ne 7. C moMombl0 JBOMHBIX HMHTETPAJOB BBIYUCIUTH O0BEM Tena,
OTPaHUYEHHOTO MOBEPXHOCTSIMH:

7.1.z=5-x; y"=5x; z=0.

3ananue Ne 8. Boruncnuth TpoitHO#M HHTErpai no odnactu G .

8.1. _m‘2yzexydx dy dz;
G

Gz{(x,y,z):x:O, y=1, y=ux, Z=O,Z=1}
3ananue Ne 9. Haiiti pou3BOIHYIO CKaIsipHOTo moust u(x,y,t) B Todke M

[0 HAMpPaBJIEHUIO HOPMAJIM K MOBEPXHOCTU S (HOpMasib 00pa3zyeT OCTPhIM yroi ¢
MOJIOKHUTEJIbHBIM HarlpaBjieHueM ocu Oz).

Ne u S M,

9.1, u=4In(3+x")-8xyz X =2y 4227 =1 (1,1,1)

3amanue Ne 10. Havitu:

1) TToTOK 3aJaHHOTO BEKTOPHOTO MOJIsi F uepe3 BHELIHIOW 4acTh S 3aJaHHOMN
IJIOCKOCTH P, KOTOpasi BMECTE C KOOPJAWHATHBIMU IIJIOCKOCTSAMH 00pa3yeT
nupamuny V;
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2) LupKy/IALUIO BEKTOPHOTO MONs F BJIONbL TPaHMILl L MOBEPXHOCTH S B
HaIpaBICHUHU MPOTHBOIIOJIOKHOM JABM)KCHUIO YACOBOW CTPEIIKH.

a) HemocpeACTBEHHO; 0) o Gopmyie Ctokca.

Neo F P

10.1. (x—i-z)f x+y+z-2=0

KpI/ITepI/II/I M IIKaJla OLCHHUBAHHA IIO OLICHOYHOMY CPCACTBY «HMHIUBUIAYAJIBHBIC
3aJaHus)

[IIxana oueHUBaHUsA Kputepuii olieHUBaHHUSI
3a4TeHo [TpaBunbHO pemenbl 90-100% 3anannii
He 3auteno [IpaBunbpHO pemreHbl MmeHee 90% 3amanuil
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OueHoYHBIE CPeICTBA ISl MIPOMEXKYTOYHOM aTTecTaluu (IK3aMeH)
Tunosvle sK3aMeHayUOHHbLE OUTIEMbI

bunem. Cemecmp 1.
buner Ne 1

1. MHOXECTBO NEUCTBUTENBHBIX 4Huced. Moaynb aedcTBuTeNbHOTO 1 Oamn
YHCla U €ro CBOMCTBA.

2. PewmnTs HEPABEHCTBO: ‘xz —5x— 5‘(9 : 1 Gasn

3. IlpousBoaHasi cyMMbl, pa3HOCTH, IPOU3BEACHUS U YAaCTHOTO JABYX | Oas
¢dbyukiuit. Teopema o MPOU3BOAHON KOMITO3HUITUN ABYX (DyHKIIHIA.

o 5% .
Haiitu y', ecim y=e" -sin3x. 1 Gann

5. OOHOCTOpPOHHSII ~ HENpepbIBHOCT,  (YHKIMM B Touke. 1 Gamn
Knaccudukanus Touex pa3poiba.

Haiitu TOukM pa3pbiBa (DYHKIMH, ONpPENETUTh HX pOA U

——x",x<2
MOCTPOMTH rpaduk: f (x) =< 4
x,x>2
YTBepkaeHo Ha 3aceganuu kadenpsl [IM, mpotokon Ne ot 2023 r.
3aBenyrommii kadeapoi ooy. Manwiii B.B.

JlekTop
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bunem. Cemecmp 2.
buner Ne 1

1. Tlonstue mepBooOpazHoil. Teopema o mepBooOpasznou. [lonstue 1 Gamn
HeomnpeleneHHoro  uHTterpaida. (CBOMCTBA  HEONPEAEIEHHOTO
UHTErpaa.

. (1-x)° 1 6ann
Beruncnute HeonpeneneHHbIi HHTerpal: j—dx.
x

Jx

3. Teopema 00 uWHTErpupoOBaHMU IO 4YaCTSIM B ompeaeneHHoOM | Gamn
UHTErpae.

e
Brrancnnts onpeneneHHbi HHTErpat: jlnz xdx .
1

4. Teopema o momaau KPUBOJIUHEUHOTO CEKTOPA. 1 Gamn
5. Haiitu riommaab GUrypbl, OrpaHUUCHHON IHHAEH P = asin2¢. 1 6ann
YT1BepxkeHo Ha 3acenanuu kadenpsl [IM, mpotokoi Ne OT 2023 r.
3aBenyromuii kadeapoi oouy. Manwuii B.B.

Jlextop
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bunem. Cemecmp 3.
buner Ne 1

1. Ilonstue umcioBoro psnaa. Cxopsmmiicss 4uciaoBOM psg v ero 1 Gamn
cymma. Teopema 0 TeOMETPUYECKOM PSLE.

2. . = n? -1 1 Gann
BEISICHUTB, CXOUTCS M JAHHBIA Pt Z —?
= n +1
3. Teopema o pasnokeHun GYHKIHH f(x)=e’ B CTENEHHOM psi. 1 Gasu
4. BBIYHCTHT PUOITHKEHHO #fe ¢ Tounoctbio 5 =107*. 1 Gamn

5. ITlpou3Bognass  (GYHKIMM  HECKOJBKHX  MEpeMEeHHBbIX 1o 1 Gamn
HarnpasieHuto. ['pagueHT GyHKINHA HECKOJIbKUX MEPEMEHHBIX.

Jana ¢yHkums z=cos’ y+In(x’+y*). HaiiTu: a) IpOM3BOAHYIO

¢bynkuun B Touke A(—1;0) B HampaBiIeHUMM BEKTOpa [ =z7+2j;

0) rpaguent pynkuuu B Touke A(—1;0).

YT1BepxkaeHo Ha 3acenanuu kadenpsl [IM, mpotokoi Ne OT 2023 r.

3aBenyrommii kKadeapoi ooy. Manwiii B.B.

JlekTop
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bunem. Cemecmp 4.
buner Ne 1
1. Bbrurcierre MOMEHTOB MHEPIH TUIOCKOH (DUTYPHI U Tea. 1 Gamn

2. Omnpenenutb MOMEHT UHEPLMU OTHOcUTENbHO ocu OX momanu 1 6amn
TpeyrojbHuKa ¢ BepimnHamu A(1;1), B(2;1), C(3;3).

3. ITloHsATHE KPUBOIMHEWHOTO UHTETPaa MEPBOTO POZIA U €TI0 CBOMCTBA. 1 Gamn

4. Haiiti IpOM3BOIHYIO CKAISPHOTO OIS u:4ln(3+x2)—8xyz g | Oamn
touke M, (1,1,1)mo HampaBleHHIO HOpPMAlM K MOBEPXHOCTH S :
x*=2y"+2z°=1 (Hopmamb 0Opa3syeT OCTpBIi yroim c

MOJIOKUTENBHBIM HarlpaBieHueM ocu Oz).

5. C noMOmIBIO JIBOMHBIX MHTETpaoB BHIYMCINTE 00BEM Tena, 1 OAll
2
OTPAaHUYEHHOTO MOBEPXHOCTIAMU: z=5—X; V" =5x; z=0.

YTBepkaeHo Ha 3aceganuu kadenpsl [IM, nmpotokon Ne ot 2023 r.

3aBenyromuii kadeapoi oouy. Manwuii B.B.

JlekTop
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Kputepun ¥ mikaga OIEHHBAHHUS 110 OIEHOYHOMY CPEICTBY MPOMEXKYTOUHBIN
KOHTPOJIb (3K3aMEH)

[IIxana oueHUBaHUsA Kpurepuii onieHnBaHUs

oTIIN4HO (5) CryneHT riayOoKo U B MOJTHOM OO0BEME BIIaJeeT MPOrPaMMHBIM
MarepyuaJioM. ['paMOTHO, UCYEPNBIBAIOIIE U JIOTUYHO €ro
W3JIaraeT B YCTHOW WM muchbMeHHOH ¢dopme. [Ipu sToM 3HaeT
PEKOMEH/I0BaHHYIO JIUTEPATYPY, IPOSBISET TBOPUECKUN MOIXOA
B OTBCTAax Ha BOIIPOCHI U IPABUJIBHO O6OCHOBBIBaeT IMPUHSATBIC
pelIeHHs, XOpOLIO BJaJeeT YMEHUSMHU U HaBBIKAMU IIpH
BBITIOJTHCHUHU IMMPAKTHYCCKUX 3a1a4.

xopouio (4) CrTyzneHT 3HaeT NporpaMMHBIA MaTepual, I'paMOTHO U 110 CyTH
W3JIaraeT €ro B YCTHOM WJIM THChMEHHOH (dopme, Iomyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKACHMSX, TPaKTOBKaXx,
OIpENIENIEHUAX U KATeropusx WIM HE3HAYMTEIbHOE KOJIUYECTBO
omnbOok. Ilpm 3TOM Biageer HEOOXOIUMBIMH YMEHUSIMH H
HaBBIKAMU TP BBIOJHEHUH MPAKTUYECKUX 3a/1a4.

YAOBIETBOPUTENBHO (3) CTyneHT 3HaeT TOJIBKO OCHOBHOW IIPOrpaMMHBIM Marepual,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTAaTOYHO 4YETKUE (POPMYITHPOBKH,
HEIOCJIEI0BaTENbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOW WIIU
nucbMeHHoW ¢opme. [Ipm 3TOM HEZOCTaTOYHO BJIAJCET
YMEHUSAMHU U HaBBIKAMU IPU BBIIIOJHEHUM NMPAKTUYECKUX 3a]ad.
Homnyckaet 10 30% ommOOK B U3J1araéMbIX OTBETaX.

HEYZOBIETBOPUTENbHO (2) | CTyneHT He 3HAeT 3HAYMTENBHOM YacTH MNPOTPaMMHOTO
marepuana. Ilpu 3Tom pomyckaeT NpUHLMIIUAIBHBIE OIINOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MMOHATHI U KaTErOpUH, POSIBIISIET
HU3KYI0 KyJbTypy 3HaHWMH, HE BJIa/le€T OCHOBHBIMH YMEHUSIMU U
HaBbIKAMHU IIpU BBINOJHEHUM NpPaKTHUeCKUX 3anad. CTyneHT
OTKa3bIBAETCs OT OTBETOB HA JIONOJIHUTENIbHbIE BOIPOCHI
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JInct n3MeHeHu U JOIIOJTHEHU N

/o

Bunsl nononnenuii u
N3MEHEHUH

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
PaccMOTPEHBI U 0I00PECHBI
MU3MEHEHHUS U JIOTIOJIHEHHUSI

Iloamuce
(¢ pacmmdpoBKOiA)
3aBeAyromiero kadeapoit
(3aBenyromux kadeapamn)

42




