





JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapnl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

IIporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHPOPMATUKA

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yuyeOHOM Toy Ha 3acefanuu kageapsl [IpuknanHoit MareMaTuku U HHGOOPMATUKH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

IlensiMu OCBOCHUS TUCIUILINHBI MATEMATHUYECKUIN AHAJIN3 sBastoTcs
(dhopmupoBaHKe CIIOCOOHOCTH OCYIIECTBIIATH MEIarOTHYECKYIO JIEATEILHOCTh HA OCHOBE
CHeIMaIbHbIX HAYYHBIX 3HAHUH, (HOPMHUPOBaHKE MPOPECCHOHATHHBIX KOMITCTCHIIHH,
MpUOOpETEHNEe MTPOYHBIX BRIYMCIUTEIbHBIX HABBIKOB PEIICHUS 3a1a49 U3 BCEX Pa3/IeiioB
MaTeMaTUYECKOr0 aHalln3a, a TAKXKE JIJIS PEIICHUs 33714 U3 APYTHX €CTECTBEHHOHAYYHBIX
KypPCOB y4e0OHOTO TUTaHa TaHHOT'O HAINPaBJICHHUS.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunimna MareMaTnyeckuii aHaau3 BXOIUT B 00513aTENbHYIO YacTh y4eOHOTro
1aHa 00pa30BaTEIbHON MPOTPaMMBI.

Jis u3ydeHust TUCHUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUSI, BIAJACHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

Hucnunnuna «Marematudeckuil aHaiau3» oTHocuTcs K 010ky b.1 6azoBoit yactu
KOMILJIEKCa MAaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX TUCHUILINH nporpamMmbl 01.03.02 —
«[IpuknaaHas MaTeMaTHKa ¥ HHPOPMATHKA», U H3ydaeTcs CTyACHTaMu Ha 1 u 2 Kypcax
(epBbIil, BTOPOM U TPETHIl CEMECTPBHI).

HAucuunnmna «MaTeMaTu4ecKuil aHaan3)» U3y4aeTCsl B UUCIIE MEPBBIX TUCLIUIUINH,
OTHOCAIIIUXCS K MaTeMaThHieckoMy Iukiry. OHa UCIHOJIb3YeT 3HAHUS U HABBIKH, ITOJTyYCHHbIC
B paMKax IIKOJIbHOM MPOTpaMMBI.

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA CI)OpMI/IpOBaHI/Ie KOMIICTCHIIUHN:

OIIK-8: CrocobeH oCyLecTBISTh €JarornuecKyto JAeITeIbHOCTh HA OCHOBE
CHEIHaIbHBIX HAyYHBIX 3HAHUI

3HaHus (YMEHUs, BIa/ICHUs ), TOTYUEHHbIE IPU U3yUYEHUU JaHHON AUCLUIIIMHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHUS JUCIUILINH/TIPAKTHK:

®dusnka

[TpakTHKyM 110 pelIeHMIO 3a7a4 C IapaMeTpaMu

DnemMeHTapHas MaTeMaTHKa

DKOHOMUKA

ITpon3BoacTBEHHAs - JETHSIS IEJaroruueckas MpakTuKa

JluckperHas MareMaTnka

Huddepennnanbable ypaBHEHUS

WNHdopManinoHHbIE TEXHOJIOTHH B 00pa30BaHUU

Mertonuka 00y4ueHHs MaTeMaTHKE B IIKOJIE

Teopus uncen

[Tpon3BoiCTBEHHAS - TPAKTHKA I10 MOJYYEHHIO MPO(ECCHOHABHBIX YMEHUHN U OMbITa
poeCCHOHATILHOMN 1eATENbHOCTH

Teopus BeposTHOCTEN U MaTeMaTH4eCKasi CTaTUCTUKA

IIpakTHKyM MO PEMICHMIO 3a/1a4 NOBBIIIEHHON CIOXHOCTH IIKOJBHOTO Kypca
MaTeMaTUKU

MeTtoauka MOATOTOBKY y4YalIMXcsl K UTOTOBOW aTTecTalluu

BrimonHeHune u 3amuTa BeITYCKHONW KBAJIM(UKAIIMOHHON paboThI

3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHHUILIMHBI (MOAYJIs1) ¥ IVIAHUPYeMble Pe3yJIbTAaThl 00y4YeHHs

B pe3ynbraTe 0OCBOSHMS TUCHUIUIMHBI (MOaynst) «MareMaTu4ecKuil aHaau3»
oOydJarouiics JoKeH 00IaaaTh CICIYIONTUMA KOMITETCHITHSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXKCHUA KOMIICTCHIIN




OIIK-8 Cnoco0OeH OCyIIeCTBIATh MEAarorHuecKyro JesiTeIbHOCTh Ha OCHOBE CIIEUAIBbHBIX
Hay4HbIX 3HAaHUU

OIIK-8.1 [TnanupyeTt U MPOBOAMUT HAYYHBIE UCCIIETOBAHMS B 0071aCTH
e Iarorn4YeCcKOu ACATCIIbHOCTH

OIIK-8.2 Hcnonp3yeT cnennaibHble HAYYHbIE 3HAHUS JJIS1 TOBBIICHUS
() PEKTUBHOCTH MEIarOTHYECKON ACATEIHHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 12  3aueTHbIX eauHull 432 akajl. 4acoB, B TOM

HHUCJIIC:

— KoHTaKkTHast padora — 303,7 akaj. yacos:

— aynutopHas — 292 akaj. 4acos;

— BHeayauTopHas — 11,7 akaj. 4acos;

— camocTosTenbHas pabota — 56,9 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

d)opMa aTTeCTaluu - 3K3aMEH, 3a4€T C OHCHKOﬁ

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o =
5 B aKaJ. yacax 5 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == y P Kox
g & © | camocrosTenbHOW |  ycIIeBaeMOCTH H
JTUCLUTUTAHBI 3 e o . | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
Tex mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Pazgen 1. O0uiue noHsATHA O
(hyHKINU
1.1 Tema 1.1. Benenue B
MaTeMaTHYECKUI aHaIn3. CobecenoBanue,
DneMEeHTHI TEOPUH N3yuenue IIPOBEpPKaA OIIK-8.1
MHOXECTB. 10 10 JIUTEPATYPBHI. BBINIOJTHEHUS OITK 8' 2‘
[eilicTBuTenbHbIE YnCa, Pemenue 3anau JIOMAITHETO '
cBoiictBa. Moayns 3a/laHusl.
JeHCTBUTEIBHOTO YHCIIA.
1.2 Tema 1.2 Onpenenenue
¢ysakumu. CriocoObl 3a1aHus
kun. CBOHCTBa
$YHKHI/H?I' YETHOCTh W3yuenue Tposepia
Hg‘I{{eTHOC;Fb ’ 6 6 J]I/lTeyZT bl BEITOTHCHHA OIIK-8.1,
i PaTypelL. JIOMAIIHETO OIIK-8.2
HNEPUOJUYHOCTb, Pemenne 3anau
3a1aHus.
BO3pacTaHue, yObIBaHMUE,
OrpaHUYEHHOCTb,
HEOTrpaHHYEHHOCTb.
HWroro no pazaeny 16 16
2. Paznen 2. [lpenen pyHKIMK 1
ee HeMpepbIBHOCTD
2.1 Tema 2.1. Tlpenen
¢ynkuuu. Onpexnenenue
npenena ¢yHKIHH.
EnunctBennocts mpenena
Hkuuu. CBoiicTBa
bynku CobecenoBaHnue,
npezaenos ¢pynkuun. [peaen
Z Wzyuenue IpoBepKa
MOHOTOHHOM ()YHKITHH. OIIK-8.1,
12 12 JIUTEPATYPBHI. BBINIOJHEHUS
TIpenen kommo3uuu OIIK-8.2
. Pemenwue 3anau JIOMAITHEero
¢ysakuuii. CpaBHeHHE
. 3aJaHMs.
(GYHKIMH B OKPECTHOCTH
3a/laHHOM TOYKH.
3ameyaresbHbIe IPeaebl.
Tema 2.2. HenpepsIBHOCTB.
HenpepbiBHOCTD (QyHKINU.




CBolicTBa HETPEPHIBHBIX
¢yskuuii. HenmpepbiBHOCTB
3NIEMEHTAPHBIX QYHKIIHH.
OmHOCTOPOHHUE MPEETIbl 1
TOYKH Pa3pbiBa (QYHKIIUH.
Knaccudukanus Touex
paspsiBa. CBoiicTBa
(GyHKIMH, HETIPEPHIBHBIX Ha
OTpe3Ke.

HUroro o pazneny

12

12

Hroro 3a cemectp

36

36

14,2

OK3aMCH

3. Pazgen 3. Iuddepenmanpaoe

UCUYHUCIICHHE (YHKITUI OTHON
TepeMeHHON

3.1 Tema 3.1. IIponsBogHast
u nuddepeHnuan.
Omnpenernenue NPOU3BOIHON
u nuddepeHnnana.
T'eomerpuueckuit u
(usnyUecKuii  CMBICI
TPOU3BOJIHON U
muddepennunana. [IpaBua
HaXOX/ICHUS TPOU3BOTHBIX.
IIpousBonHas o6paTHOil U
CJIOXKHOM (hYHKLIUH.
IIpousBonHsIe 1

MU depeHIInaIbl BBICIIHX
TIOPSITIKOB.

14,2

Nzyuenue
JIUTEPATYypPBHI.
Pemrenne 3amaud.

CobecemoBanue,
MpoBepKa
BBIIOJTHEHMS
JIOMAIIIHETO
3aJaHus.

OIIK-8.1,
OIIK-8.2

3.2 Tema 3.2 OcHOBHBIE
TEOPEMBI
JudhepeHIaIbHOro
ucuucnenus: depma, Poms,
Jlarpamxa, Komm. [IpaBuio
Jlonnrans.

Tema 3.3. UccienoBanue
¢ynkuuit. [TpusHaku
MOHOTOHHOCTH (YHKIHUIL.
JlokanbHbIE 3KCTPEMYMBI
GbyHKIMH.

BeimykiocTs u Toukn
neperuba rpaduka
(GyHKIMU. ACHMITOTHL.
IocTpoenwne rpadukos
GbyHKIMH.

Nzyuenue
JUTEPATyPBHI.
Pemrenue 3amauy.

ITposepka
JlomarrHero
3alaHusl.

OIIK-8.1,
OIIK-8.2

Wroro no pazneny

14

14

14,2

Hroro 3a CEMECTP

34

34

18,3

OK3aMCH

4. Paznen 4. UnTterpanbpHoe
ucumncieHne GpyHKIui oTHON
TepeMEeHHON

4.1 Tema 4.1.
Heomnpenenennsiii uTerpai.
ITepBooOpazHas u eé
cBoiicTBa. Heonpenenéuublit
uHTerpa. Tabnuma
HEoNpeIeNEHHbIX
HHTErpanoB. 3aMeHa
IEpEMEHHOH B
HEOIIPEJEeIEHHOM
UHTETrpae.
WuTerpuposanue mo

28

28

18,3

Nzyuenue
JUTEPaTyPHI.
Pemrenue 3amauy.

CobecenoBanue,
poBepKa
BBIMOJIHCHHUS
JIOMAIITHETO
3a/1aHus.

OIIK-8.1,
OIIK-8.2




4acTsAM B HEOIPEEJICHHOM
UHTErpaie.

Tema 4.2. Ilpuémser u
METO/Ibl UHTEIPUPOBAHUSL.
WuTerpuposanue
palMOHANBHBIX U
UPPaLMOHANBHBIX ()YHKIIUH.
WurerpupoBanue
HEKOTOPBIX
TPUTOHOMETPUYECKUX
¢yuknuil. MHTerpansl, He
Oepyliuecs B 3JI€MEHTapHbIX
GyHKIHAX.

Tema 4.3. OnpeneneHHbIN
uHTerpan Pumana.
Heobxoxumere u
JIOCTaTOYHBIE YCIIOBHS
HMHTETPUPYEMOCTH (HYHKIIHH.
CBolicTBa MHTETPUPYEMBIX
GbyHKIMH.

Tema 4.4. OcHOBHEBIE
TEOPEMbI HHTETPAIbHOTO
HUCUHCIICHUSL.

WHaTerpanbuas Teopema o
cpenunem. Gopmyna
Hsrotona-Jleiibnuna.
DopMyIIbl 3aMEHBI
MEPEMEHHON 1
UHTETPUPOBAHUE 110 YaCTSIM
B OIIPEICJICHHOM HMHTErpaie.

4.2 Tema 4.5. llpumenenue
OTIpeJICIEHHOTO UHTETpaa.
Ilonsarue riomanu u
o0bema. Boruncnenue
wiomanei. Inomans
(GuUrypsl B MosipHBIX
KoopauHaTax. Beranucienue
JIUHBI KpuBoi. [1nomans
TTIOBEPXHOCTH BPAIICHHUS.
O0BbeM Telt BpaeHus..
duznyuecKre NPUIIOKEHHS
OIpEeIeIEHHOT0 UHTErpaa.
Tema 4.6. HecoOcTBeHHbIE
unrerpaisl. HecoOcTBeHHBIE
HHTETpaJIbl IEPBOTO POJA.
Hecob6cTBeHHbIe HHTErpaIBI
BTOPOT'O poJa.

Nsyuenune
Jlurepatypsl.
Pemenue 3amauy.

CobecemoBanue.
ITposepka
JIOMALLIHETO
3a/1aHusl.

OIIK-8.1,
OIIK-8.2

Wroro no pazneny

36

36

18,3

5. Paznen 5. ®yHkuuum
HECKOJIbKUX TIEPEMEHHBIX

5.1 Tema 5.1. Tlpenen u
HETPEPBIBHOCTH ()yHKIHIA
HECKOJIbKHX MEPEMEHHBIX.
IIpenen byHkmy IBYX
MEPEMEHHBIX.
HenpepbiBHOCTD QyHKIINH
JIBYX TI€-PEMEHHBIX.
YacTHbIe IPOU3BOIHEIE.
Juddepenunan pyHKmm
JBYX II€-pPEMEHHBIX, €T0
TEOMETPUUECKUN CMBICIL.

18

18

10

Nzyuenue
JUTEPaTypBHIL.
Pemenue 3amauy.

CobecenoBanue,
poBepKa
BBIINIOJTHCHU A
JOMAIIHETO
3a/1aHus.

OIIK-8.1,
OIIK-8.2




I'panuent dpyHkuuu.
IIpounsBonHas mo
HalpaBiieHUI0. YacTHbIE
MIPOM3BO/IHBIE BBICIIMX
MOPSIKOB.

KpuBonuneitnsie u 1BoitHbIE
UHTETpabl

Wroro no paszneny

18

18

10

HWroro 3a cemectp

36

36

16,1

3a0

6. Pa3nen 6. Psaapl

6.1 Tema 6.1. YncmoBsle
panel. CBoiicTBa
CXOJUSIIIUXCS PATIOB.
IIpu3Haku CXOAUMOCTH
TIOJIOKUTEBHBIX PSJ/IOB.
3HaKOTIePEMEHHBIC PSIIIBL.
AGCoOTHAsI U YCIIOBHAS
CXOJJMMOCTb PSIOB

10

10

6,1

Nzydenne
JIUTEPATYypPHI.

Pemenue 3amau.

CobecemoBanue,
poBeEpKa
BBIIOJTHEHMSI
JIOMAIITHETO
3aJIaHHs.

OIIK-8.1,
OIIK-8.2

6.2 Tema 6.2.
DyHKIIMOHATBHBIE PSIBL.
O0acTb CXOANMOCTH.
PaBHOMEpHAS CXOOMMOCTH
(hYHKIMOHAIBHOTO psja.
IIpuznak Beliepmrpacca
PaBHOMEPHOH CXOAMMOCTH
(hYHKLIMOHAIBHBIX PSIOB.
CBolicTBa paBHOMEPHO
CXOJAIINXCSA PAJOB.
CreneHHbIE pAABI U UX
cBoiicTBa. Paznoxkenune
(yHKIMI B CTENICHHBIE
pansl. [Ipunoxenus
(hYHKLMOHAIBHBIX PSJIOB.
Tpuronomerpuyeckue psiabl
®Dypee.

Tema 6.3. OOBIKHOBEHHBIE
muddepeHInaIbHbIC
YpaBHEHHSI.

32

48

8,3

Nzyuenue
JIUTEPATYPBHI.

Pemenue 3amau.

CobecenoBanue.
ITposepka
BBIIOJTHEHMS
JIOMALLIHETO
3a/1aHusl.

OIIK-8.1,
OIIK-8.2

HWroro no pazaeny

42

58

14,4

Hroro 3a CEMECTP

32

48

8,3

3a0

HToro no nuCHUMIIIMHE

138

154

56,9

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu mpoBeieHNH 3aHATHI U OPTaHU3AIMH CAMOCTOSATEIBHOW pabOThI CTYICHTOB
HCIIOJIB3YIOTCS:

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00Pa30BATEIBHOTO MPOIECCa U MPEAOATaAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HaHUH OT MIPENOAABATEIIA K CTYJEHTY.

@®opMbl yUeOHBIX 3aHATUH C UCIIOJIB30BAHUEM TPATULMOHHBIX TEXHOJIOTHI:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

IIpakTHueckoe 3aHATHE, IOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB
I10 IIPEII0KEHHOMY JITOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa3oBaTEIbHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
IPOOJEMHBIX CUTYyallUi 111 CTUMYJIMPOBAHUS aKTUBHOM MO3HABATEIbHOMN 1€ATEIbHOCTH
CTYIECHTOB.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIIB30BAHUEM TEXHOJIOTHH TPOOIEMHOI0 00y4eHus:

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha PelIeHne KOMIIJIEKCHON y4eOHO-TI03HaBaTeIbHOM 3a7auu, TpeOyroliei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUYECKUX 3HAaHUM, TaK U IPAKTUUYECKUX HaBBIKOB.

3. VIHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPEIoJaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB,
JOCTH)KEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Il HUX 00pa30BaTeIbHOTO
pe3yJibTara.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TexHousiorui:JIekuus «oOpaTHON CBA3M» — JIEKUUA—TIPOBOKAIMS (M3JI0KEHNE MaTepuaa ¢
3apaHee 3aIlIaHUPOBaHHBIMU OLIMOKaMH), JeKIHsI-0ecena.

4. NupopmManinoHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHU —
opraHu3alys 00pa3zoBaTeIbHOTO NMPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB pabOTHI ¢ MH(OpMaIuei Mo TeMe HayqHO-HcCe10BaTeabCKOn
paloThI CTyIeH-Ta.

@DopMbI YUeOHBIX 3aHATHH € UCTIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Busyanusanus — U3JI0KEHUE COAEPIKAHMS CONPOBOXKAAETCA NIPE3CHTALIUEN U
BHJIEOMAaTEPHUAIIOB

6 Y4eOHO-MeTOoqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlluN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. XKyxosa ['aninna CeBactpsasHOBHA (PHHAHCOBBIN yHUBEpPCUTET IpH [IpaBuTenscrae
Poccuiickoit denepanun).

Marematuueckuit ananus. Tom 1 : Yuebnuk / XKykosa ['anuna CeBacThsiHOBHa,
Pymaitno Maprapura @enoposHa ; PuHaHCOBBIN yHUBEepcuTeT Ipu IIpaBurenscrse



Poccuiickoit ®enepanuu; Poccuiickuii XUMHUKO-TEXHOJIOTMYECKUN yHUBEpCUTET uM. J[.H.
Mengeneena. - 1. - Mocksa : OOO "Hayuno-uznarensckuii nentp MHO®PA-M", 2024. - 388
c. - (Bricee obpazoBanue (PuHancoBblil yHUBepcuTeT)). - BO - bakanaspuar. - URL:
https://znanium.com/catalog/document?id=435914. - URL.:
https://znanium.com/cover/2100/2100015.jpg. - ISBN 978-5-16-019247-5. - ISBN 978-5-16-
108351-2.

2.KyxoBa "'anuna CeBactbsiHOBHA (DuHaHCOBBINM yHUBEpcUTET npu IIpaBurenscTee
Poccuiickoit @enepanun).

Maremarnueckuii ananmu3. Tom 2 : YueOnuk / XKykoa ['anuna CeBacThsHOBHA,
Pymaitno Maprapura @enoposHa ; PuHaHCOBBIN yHUBEpCUTET IIpu [IpaBuTenscTBe
Poccuiickoit ®enepanuu; Poccuiickuii XMUMHUKO-TEXHOIOTMYECKUN yHUBEpCUTET uM. J[. M.
Menneneesa. - 1. - Mocksa : OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2024. - 518
c. - (Bricee o6pazoBanue (PuHancoBbli yHUBepcuTer)). - BO - bakanaspuar. - URL:
https://znanium.com/catalog/document?id=435913. - URL.:
https://znanium.com/cover/2098/2098502.jpg. - ISBN 978-5-16-019221-5. - ISBN 978-5-16-
108352-9.

3. lepunes, B. I'. Maremarudeckuii ananus : yued. nocooue. — M. : UHOPA-M,
2019. — 288 c. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-005488-9. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1008011 (mata
obpanienus: 04.04.2025). — Pexxum q0cTyma: 1Mo moAmnucKe.

4. Kynpssues, JI. JI. Kpatkuit kypc maremaruuyeckoro ananuza. T. 1.
JuddepernnanbHoe 1 MHTETPAITBHOE UCUNCICHUS PYHKIIUI OAHOM mepeMeHHOM. Psibr:
VYuebnuk / Kyapssues JI.L., - 4-¢ uzn. - Mocksa :OU3MATIINUT, 2015. - 444 c.: ISBN 978-
5-9221-1585-8. - Tekcrt : anekrpounblii. - URL: https://znanium.com/catalog/product/854332
(mata oopamenus: 04.04.2025). — Pesxum 1ocTyma: mo moImucKe.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Hukutun A.A., ®omuuer B. B. Marematnueckuil ananus: yriyOoiaeHHbIH Kype
2-¢ U3/., UCIIP. ¥ JIOT. Y4eOHUK M MPAKTUKYM JUI akaJeMuyeckoro 6akanaBpuata.-MockBa-
FOpaiit., 2019 (https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-
432899#page/l)

2. Kopuaruna, E. B. Marematndeckuii ananu3 : yue6Hoe nocobue / E. B. Kopuaruna,
H. A. Augpeesa. - Boponex : Boponexckuit uactutyr ®CHH Poceun, 2019. - 187 c. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1086245 (nata
obparenus: 04.04.2025). — Pexxum 10CTyma: 1o MOAMUCKE.

B) MeToanueckue yKazaHusi:

1.dy6poBckuii B.B., U3BekoB FO.A.,PoqunkoB A.A. BBenenue B MaTeMaTuueCcKuit
aHanm3: yueOHo-Meroanueckuit komruieke [CamoctoarensHoe DU] Ne per. cua. 31500
21.05.2013 N roc.per. 0321302202.-0,9M6

2.bounapenko T.A, Jlyoposckuii B.B, Kamenesa I'.A, PogunkoB A.A. Psabl u ux
npunoxenusa Camocrosarensnoe U] per. ceun. Ne32701  06.08.2013 N roc.per.
0321302202.-0,65M6

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:



IIporpamMmmHoe o0ecnieueHune

HanmenoBanue .

10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO
bpaysep Mozilla
Firefox cB00OOIHO pactpocTpansemoe [10 O6eccpouHO
Bpayzep Yandex [cBobGomno pactpoctpansemoe [10 O6eccpouHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 0eccpovHO
Linux Calculate cB00OIHO pactpocTpansemoe I[10 OeccpouHo

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hazsanme kypca CchlIKa
OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapcTBeHHas oubanoreka. Karamoru
/catalogues/

DjekTpoHHas 0a3a nepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCcIIeUyeHHEe AUCIUIIINHBI BKIHOYALT:

VY4eOHbIe ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO TUIIA.

Jlocka, MyJIbTUMETUMHBIN IIPOEKTOP, IKPaH.

Y4eOHble ayAUTOPUH [T IPOBEACHUS JTAOOPAaTOPHBIX 3aHATHH, TPYIIIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJbTAUH, TEKYIIETO KOHTPOJISA U IPOMEXYTOUYHON aTTECTALIUU.

[Tepconanbubie KoMIbIOTEpHI ¢ makerom MS Office, Bei-xomoM B IHTEpHET 1 €
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

Komruiekc TecToBbIX 3ajaHuil 1Sl TPOBEIEHUS PYOEKHOTO U IPOMEKYTOUHOTO
KOHTPOJISL.

[TomereHus A1 CaMOCTOSITENHHON pabOThl 00YJArOIITUXCSI.

[Tepconanbubie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B MHTEpHET U €
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CpEy YHUBEPCUTETA.

[TomerieHus s XpaHEeHUs ¥ MPOPHUIAKTUYECKOT0 00CTyKUBaHUS yueOHOTO
000opyI0BaHUA.

[Mkads! 1114 XpaHeHUs: y4eOHO-METOANYECKON JOKYMEHTAINH, Y4eOHOTro
00opyoBaHus U y4eOHO-HATJISIIHBIX TOCOOMIA.



IIpuinoxkenue 1.

YuyeOHO-MeToAuYEeCKOe O00ecnedyeHrue CaMOCTOATEIbHON
0O0yuaroImxca
Tema qucUIUIMHBL Bupn ®opwmbl
Hanmenos CaMOCTOSITENIb | KOHTPOJIS
aHHuC HOMH
a3JIeJIoB
pasa paboThI
Oynknuu. OyHkiuu. Crocoos [IpoBepka
3amanus QyHKIWUNA. Buabl 0oTOOpaskeHHIA. BBITTOJIHEHU
IloaroroBka x o
I'paduxk KITUH. THast PAKTHIECKOM
p;léb GynKn 066pa a . pa CCKOMY | nomawnero
kuus. Kommnosuus oroOpakeHu. 3aHATHIO
Paspen 1. | dyHKI I p .
Obume Ompoc.
MOHSTHUSA O
GyHkIMN IMucemennpii | [ IPOBEPKA
skcrpecc-onpoc | KOHCICKTOB.
Ormpoc.
Pemenue 3amay
nas3
[Mpenen ynkumu. OnpenencHue IIpoBepka
npenena GyHkuuu. EAMHCTBEHHOCTD BBITIOJIHEHU
o IloaroroBka k
npezaena Gyukiuu. CBONCTBA MPECIIOB s
. PaKTUYECKOMY
¢yskuu. [Ipenen MOHOTOHHOM WHIUBUTyaIl
3aHATHIO
¢yskuu. [Ipenen komMno3unuu BHOTO
¢bynkuii. CpaBHeHHe QyHKIUN B Penrene 3aqau | AOMALIHETO
OKPECTHOCTH 3a/JaHHOU TOUYKH. W13 3a/1aHMsL.
3ameuaTeNbHbIE IPECIbI.
Paznen 2. HenpepsIBHOCTS. IIpoBepka
Hpenen HenpepsiBHOCTh QyHKIIMN. CBOMCTBA BBIITOJIHEHHU
bysKn 1 | yenpeppisHbx GyHKimil. HOHFOTOBKaVK s
ee KOHTPOJIbHON
HenpepbIBHOCTB 351eMEHTapHBIX JIOMAITHETO
HEIIPEPEIB o pa60Te
HOCTE ¢byskuil. OTHOCTOPOHHUE MPEAEIHI U 3a/1aHus
TOYKH pa3pbiBa (PyHKLIHH.
Knaccudukamnms Touek paspoisa.
CoiicTBa (yHKIIHI, HEMIPEPHIBHBIX HA
OTpE3KE.
KonTponbHas pabota IIpoBepka
KOHTPOJIBHO
i paboTHI,
aHaIu3
Hroro no pasneny

padoThI




[TpownsBoaHas u auddepeHmal. [TpoBepka
Onpenenenrie NPOU3BOIHON U BEIIOJTHEHU
o IToaroroBka x
nuddepennuana. ['eoMeTpuyecKuid, S
. . [IPAKTUYECKOMY
bu3HYECKUN U SKOHOMUYECKHIA CMBICIT JIOMAIIIHEeTO
. 3aHATHUIO
POM3BOIHON U AuddepeHnnana. 3a1aHUS
CBoiicTBa MPOU3BOIHBIX, CBSI3aHHBIX C Pelrrere 3a1a4
apuPMETHIECKUMU ACHCTBHSIMH. W13
[Tpon3BoHast 0OpATHOM M CIIOKHOM
¢byukuun. [IpousBoansie u
b depeHIHanbl BHICIIUX TOPSAKOB.
Paznen 3.
OCHOBHBIE TEOPEMBI Brinonnenun
Huddepen
LHATIBHOE nuddepeHIMaTBHOTO HCUNCICHUS e
Pewenne 3anau.
ncuncnenn | AuddepeHnnanbHbie TEOPEMBI O UHTEPHET-TE
e ¢pyukumii | cpennem: @epma, Posust, Jlarpanxka, Tpopa6oTka cTa B
OJIHOU
it Komum. ITpaBuno Jlonurans. KOHCIIEKTA JOMAaIIHUX
NepeEMEHH
°p - YCIOBHAX
ot
HccnenoBanue ¢pynkwmii. [Ipuznaku [IpoBepka
MOHOTOHHOCTH (QyHKIHA. JIOKaIbHbIC BBITIOJTHEHU
o Pemenue 3amau
IKCTPEMYMBI (DYHKIIUH. o
MpopaGoTka | AOMAIIHETO
BrinmykiocTs 1 TOukH neperunda popato
y KOHCIIEKTA 3ajaHus
¢byukuii. AcumnroTsl. [locTpoenue
. JEKLHUH
rpauKoB QyHKIMA. ci
Hroro no pasneny IK3aMeH
Heonpenenenuslit nuaterpan. Omnpoc.
[TepBooOpazHas u e€ cBOHCTBaA. IIpoBepka
N . Pewmenne 3anau
Paznen 4. Heonpenenéuusiii unterpan. Tabnuia A KOHCIIEKTOB.
Wnrerpann HEOTpeIeIEHHBIX HHTETPAIOB. 3aMeHa TpopaboTka
HOE . N
netucnery | TIEPEMEHHOH B HEONPEENEHHOM KOHCITEKTA
e ymxmuit | AHTETPase. dopMyta UHTETPUPOBAHUS JIeKIIHH
OTHO IO YaCTSM.

NIEPEMEHH




[Tpuémbl U METOIBI [IpoBepka
UHTETpupoBanus. IHTerpupoBanue BBITNIOJTHEHH
[Toaroroska k
paloHaIbHBIX U UPPALMOHATBHBIX s
. MIPAKTUYECKOMY
¢byHkuii. MUHTErprpoBaHre HEKOTOPBIX JIOMAIITHETO
. 3aHSTHIO
TPUTOHOMETPUYECKHUX (YHKITHIA. 3a/laHusl.
Wuterpainsl, He Oepymuecs B Perenue 3anag | 1SCT-
AIIEMEHTAPHBIX (QYHKIHSIX. W13
Brinosinenu
OnpeneneHublii UHTErpain Pumana. e

Heo6xoauMbie 1 1OCTaTOYHBIE YCIOBHS
uHTerpupyemoctn (pyHkiuid. CBolicTBa

Pemrenue 3agau

UHTEPHET-TE

. Ta B
UHTETPUPYEMBIX (DYHKIIHHA. [IpopaboTka cra
KOHCIIEKTA AOMAIHHX
JICKITHH YCIIOBUSAX
Ompoc.
OcCHOBHBIE TEOPEMBI  MHTErPajbHOIO Tposepka
ucuncienus. HMurerpansHas Teopema o | Pemenne 3amaq
KOHCIIEKTOB.
cpenHeM. CBsA3p MEXIY OINpEAEICHHBIM
T 6 IIpoBepka
U HEOIIPEICICHHBIM HHTCTPaJIOM. popadoTKa
dopmyna Herotona-JIeitouuma. KOHCIIEKTa BBIIOJTHCHA
@opMynsl  3aMEHbl IIEPEMEHHOM U JEKIIH A
UHTErPUPOBAHUE o 4acTsIM B JIOMAIIHETO
OIPEIETICHHOM UHTErpale. 3a1anus
IIpuMeHeHne onpeneneHHoro [IpoBepka
uHTerpana.  [lonarue momany n BBIIIOJIHEHH
o Pewrenue 3anau
oObvema. Brrunciienue riomasaei. A
[Tnomans GuUryps! B moJIspHBIX TpopaGotka | AOMAIIHETO
KOOpAMHATaX. BeruKciieHne JIMHBI KOHCIIEKTA 3a1aHUsA
KpuBoH. Ilnomans noBepxHocTH JEKIIH
BpaieHus. OObeM Ten BpaleHus.
PusnYecKue NpUII0KEHUS
ONPENIETICHHOT 0 UHTErpasa.
HecobcTBeHHBIE HHTETPAITHI. Tecr.
HecoGcTBeHHBIE HHTETPAJIBI IEPBOTO [IpoBepka
IToaroroBka k
pona. HecobcTBeHHbIE HHTETPaAIbI TE3HCOB
[IPAKTUYECKOMY
BTOPOTO poJa. JIOKJIa/10B.
3aHATHUIO
[IpoBepka
BBIIIOJIHEHH
s
JIOMAILHETO

3aJaHusA




HToro no pasneny JK3aMeH
[Ipenen u HeNpPepHIBHOCTH (PYHKUIUI IToaroroBka k | IIpoBepka
HECKOJIbKHX IICPEMCHHBIX. Hpez[en MPAKTAYECKOMY | BBITIOJIHEHU
(GyHKINY IBYX IEPEMEHHBIX. 3AHSTHIO q
Pasmen 5. | HempepbiBHOCTL GyHKIMM JBYX TOMALLTHETo
OyHkupy | TCPCMCHHBIX. saanms
HCECKOJIBKH | YacTHbIe pou3BoaHbIe. uddepeHmnnan
X (GyHKINHU IBYX IEPEMEHHBIX, €T0
HEPEMEHH | reoMeTpUYECKHIA CMBICI. ['pajiieHT
bIX ¢bynkuuu. [IponsBognas no
HarpaBJieHU10. YacTHbIE TPOU3BOHBIC
BBICHIMX NMOPAAKOB. KpuBOIMHENHBIE U
JIBOMHBIE UHTETPAJIbI.
Uucnossie psiabl. ColicTBa cxomsmumxcs | [IpopadoTka IIpoBepka
panos. [Ipu3sHaku CXOqUMOCTH KOHCIIEKTa BBIIIOJIHEHH
MIOJIO)KUTEIBHBIX PAOB. JIeKIIHAHN q
3HaKoInepeMeHHbIE psAbl. AOCOTIOTHAS U
JIOMAIIHETO
YCIJIOBHAsl CXOAUMOCTD PsJIOB Pelenue 3am1au
3a/laHus
IToaroroBka k
Paszen 6. PaKTUYECKUM
Psitbl 3aHATUSAM
Hroro 3a 3-ii cemecTp 3aver ¢
OLICHKOM
@OyHKIMOHaNbHbIE psibl. O0nacTh Pemenue 3anau
cxoauMocTu. PaBHOMepHast CX0/IMMOCTb
¢dbyHkunonanpHoro psana. [lpusnak [IpopaboTka
Paspen7 | Bejieprrrpacca paBHOMepHOit KOHCIIEKTa
OyHKIHOH | CXOAMMOCTH (YHKIMOHAIBHBIX PSJIOB. JEKIHH
ATbHBIE CBolicTBa paBHOMEPHO CXOIALINXCS
PSLIBL psanoB. CreneHHbIe psAbl M UX CBOMCTBA. | [loaroroska K

Paznoxxenne GyHKIMil B CTETICHHBIE
pansl. [Ipunoxkenus: GyHKIIMOHATHHBIX
PAIOB

MMPAKTUYICCKOMY
3aHATHUIO




Pa3nen 8

JuddepeHunanbHbie ypaBHEHHS Pemenue 3anau

[IpopaboTka
KOHCIICKTa
JIEKIIH

IloaroroBska k
MPAKTUYECKOMY
3QHSTHIO

Hroro 3a 4 -ii cemecTp 3aver ¢

OIICHKOM

IIpumepHBbIii NepevyeHb BONPOCOB K 3K3aMeHYy B 1-M cemecTpe

10.

11.

12.

13.

14.
15.

16.
17.

JlelicTBUTENbHBIC YHCIIA.
Crioco0Obl  3a1aHUs M IPOCTEHIIINE CBOMCTBA (DYHKITUH.

Yucnosas mociie10BaTebHOCTh. MOHOTOHHBIE TTOCeA0BaTeENbHOCTH. [Ipenen
[I0CJIENOBATEIBHOCTH.

TeOpeMaOGI[I/IHCTBCHHOCTI/I npeacia IocCjICea0BaATCIbHOCTH.

beckoneuHo Mayible M OECKOHEYHO OOJIBIINE IOCIEI0BATEILHOCTH.
Knaccudukanust OeckoHEYHO MalbIX TMocienoBarensHocTell.  CBoiicTBa
OECKOHEYHO MaJbIX TOCJIEeI0BATEILHOCTEH.

Kputepuii cymecTtBoBaHusl Ipelena IOCIEI0BAaTEIBHOCTH Ha  SI3BIKE
0ECKOHEUHO MaJIbIX.

Teopema o0 mpeaene CyMMBbl,  pPa3HOCTH, MPOU3BEACHUS M YaCTHOIO
[IOCJIEI0BATEILHOCTEMN.

Teopema o0 1mpenene NPOMEXYTOYHOM MmoOcCiIenOBaTeNbHOCTH. [IpuHIMN
CTATUBAIOIIMXCS cerMeHToB. [Ipenen pyHKIMK B TOUKe.

['eomerpuueckas uHTepnperanus mnpenena Gynkuuu. IlpaBuna HaxoxaeHUs
npeznenos pyukiuii. Teopema o mpezaesne MPOMEXYTOUHON (PyHKIUH.
[lepBbiii  3aMeuarenbHbli  mpenen. OIHOCTOPOHHHUE U OECKOHEYHO
Oosbime mpeaesbl QyHKIUH.

Hpel[eﬂ CIIOKHOM (I)YHKI_[I/II/I Yucno "e" u cBI3aHHBIC C HUM Ipeaciibl.

OnpeneneHus  HENPEPHIBHOCTH  (PYHKIHH B touke. CBolicTBa
HenpephIBHBIX QYyHKIMI B Touke. Knaccudukaius Touek pa3pbiBa QyHKIUU U
UX T€OMETPUYECKAs UHTEPIIPETALIMSL.

TeopeMa O HENPEPHIBHOCTM CYMMBI, pa3HOCTH, IIPOU3BEICHUA U
YaCTHOT'O HEMPEPBIBHBIX (PYHKIINH.

IlepBas Teopema Beliepmrpacca.

Bropas Teopema Beitepmtpacca.
ITepBas Teopema bonsrano-Komm.

Bropas reopema bonbrano-Komm.
Heo6xoaumoe u nocrarouHoe ycioBue quddepeHIupyeMocTu GyHKINH.



18. ®usnueckuif ¥ TEOMETPUYECKUI CMBICT mpou3BoaHON. [uddepenmman
(GYHKINU, €ro TeOMETPHUYECKUH CMBICH W TPUOJIMKCHHBIC BBIYHCICHUS C
nomotisio auddepeHnuana.

19. HenpepwiBHOCTH quddepeHIpyeMoii yHKIHUH.
20. IIpousBoaHast CyMMBI M pa3HOCTH (DYHKITHIA.

21. IlpousBonnas mpousBeaeHus Gyakmuit. I[IpomsBogHas YacTHOro JABYX
dbynakuumid. [Tpon3BoHas ClI0KHON (YHKIIUH.

22. IlpousBoanHas ooparaor ¢yHkuuu. [IponsBoaHas mapaMeTpuiIecKy 3aaHHOMN
byHKInn.

23. IIpousBonnas mokazarenbHOM (yHkimu. IlpowsBogHas jorapupmuuecKoi
¢byukiun. [IpousBonHas creneHHON QyHKINU.

24. Tlpou3BoaHbIE TpUrOHOMETpUYeckuX QyHkuuid. [IpousBonaHbie 00paTHBIX
TPUTOHOMETPHUSCKUX (YHKITHIA.

25. Teopema Possi.
26. Teopema Jlarpamxa.

27. Bprauciienue yria Mexmy IByMs KpUBBIMU VYcenosue IIOCTOSIHCTBA
(GyHKLIUYU B MHTEpBaje. Y CI0BUE MOHOTOHHOCTH (DYHKIIMU B UHTEpBAJIE.

28. DkcTpemyMbl (QYHKIMHM M HMX HaxoxJaeHue. Hambomnpiee W HanMeHblee
3HAYCHUs PYHKIIUU Ha OTPE3Ke.

29. Teopema Kommm. IIpaBumno Jlonurains. [Ipon3BoaHbIe BRICIIUX MOPSIKOB U UX
MIPUIIOKEHUS.

30. Muorowren Teitnopa u ero coiicta. @opmyma Teinopa.
31. ®opmynsl Teitopa st GyHKIuMi y=e*, y=sinx, y=cosx, y=In(1+x)

IIpumepHBIi epedeHb BONPOCOB K IK3aMeHY BO 2-M ceMecTpe

©OoNo kWM RE

12.
13.
14.
15.
16.
17.
18.

ITepBooOpa3Has u ee cBoiicTBa. HeomnpeneneHHbIN HHTETpal U €r0 CBOMCTBA.
Tabnuna OCHOBHBIX HEOIPEEIEHHBIX HHTETPAJIOB.
HHTerpupoBaHue 10 4acTSIM U 3aMEHOM IEPEMEHHON B HEONPEIEICHHOM HHTETpaJIe.
TunoBbie HHTErPAIIBI.
Cxema UHTErpUpOBaHMsl. pallMOHATBHBIX (PYHKIINH.
HHTerpupoBanue NpoCTEUIINX UPPALUOHATBHBIX (YHKIIUH.
WHuTerpupoBanue TPUTOHOMETPUYECKUX  (DYHKIIMHA.
3ajaun, TPUBOASIINE K OHITHIO ONPEIETIEHHOTO HHTErpaa.

AnnutuBHas QyHkuus npomexyrka. [Imotnocts. Cymmel apOy u Pumana. MuTterpan
Pumana. YcnoBust HHTErpUpPYEMOCTH.

. CBOIICTBA ONPENEIEHHOTO0 HHTETpaa.
11.

Teopema o cpenHem 3HaueHUH. ONpeNeNeHHbIM HHTErpajg ¢ NEPEMEHHBIM BEPXHUM
IPEIEIOM.

®opmyna HetoTona-JIeiiOnuma.
[TpubnnxeHHbIe BEIYUCIICHUS ONPEACICHHOTO HHTETpaa.
WMHTerpupoBaHue 110 4acTSIM U 3aMEHOM NIEPEMEHHOM B ONPEICIICHHOM UHTETpaJIE.
Brruucnenue miomaaei miockux ¢uryp.
Brruucnenue oobema Tena BpalieHusl.
Beluncnenue NiuHbL 1yTu.

Brraucinenne MoMeHTa HHCPLUHA CTCPIKHA.



19.
20.
21.

Brluncnenue MoOMeHTa MUHEPLIMM KOJIBLIA.
Brraucnenue paboThl mepeMEeHHON CHIIBI.

HecoOcTBeHHBIE HHTErPAIBI.

IIpumepHBbIii IepeYeHb BONIPOCOB K 3a4eTy ¢ OLleHKO# B 3-M cemecTpe

CoNoOA~WNE

PRERERERPRERRREE
ONOUTAWNREO

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

©oNo kO

THUIBI TOUEK U MHOYKECTB HA IIJIOCKOCTH U B IIPOCTPAHCTBE.
[Ipenen u HENPEPHIBHOCTH (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.
CpoiicTBa (DyHKIMH HECKOJIBKUX IIEPEMEHHBIX HENIPEPBHIBHBIX HA 3aMKHYTOM MHO>KECTBE.
YacTHble TPOU3BOIHBIC (PYHKIIUN HECKOJIBKUX TEPEMEHHBIX.
[TponsBonHas  (GYHKLIMU HECKOIBKHX MEPEMEHHBIX 10 HAIIPABICHUIO.
['panuenT QyHKIIMM HECKOIBKUX MEPEMEHHBIX U €T0 CBOWCTBA.
[TpousBosHas CIOXKHON (PYHKIIUN HECKOJIBKUX NTEPEMEHHBIX.
[TpousBoansbie Beicnx nopsaako GHIIT
OKcTpeMyMbl PYHKIUU HECKOJIBKUX IIEPEMEHHBIX.

. 3ajjaun, TpUBOAIINE K MIOHATUIO KPUBOJIMHEHHOTO nHTerpana I pona.

CBolicTBa U BBIYUCIIEHHE KPUBOJIMHEHHOTO nHTerpana I pona.

. 3ajaun, IpUBOAIINE K IOHATUIO KpUBOJIMHENHOTO nHTerpana Il pona.

CaoiicTBa U BeIYHCIIEHUE KpUBOIUHEHOTO nHTerpana Il pona.

. 3a1auu, TPUBOASINNE K TIOHIATHIO IBOMHOTO HMHTErpasa.

. CBolicTBa M BBIYUCIIEHUE IBOMHOTO MHTETpasa.

. IIpunoxenus 1BOMHOTO MHTErpasa.

. ®opmyna ['puna

. Jlemma v TeOpeMa 0 HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpasIa 2-r0 PoJia OT (hOPMBI

IIyTH UHTETPUPOBAHUS
TpolHOM MHTErpall, €ro CBOMCTBA U BBIYUCIICHHE.

[ToBepXHOCTHBIE MHTETPAITHI.
OO0111e MOHSTHS O YUCIIOBOM PSIJIE.
["apmonnueckuii psin. HeoOxoaumoe ycinoBue cXO0IUMOCTH psija.
CBoiiCTBa CXOIAITUXCS PAJIOB.
JlocTaTouHo€ yCI0BHE CXOAUMOCTH TTOJIOKUTEIBHBIX PSIOB.
[Tpu3HaKK cpaBHEHUS MOJIOKUTENBHBIX PSIOB.
[Tpuznax lanamoOepa.
ITpuznak Komm.
WHuTerpansHsiii mpu3Hak Maknopena-Komm.
[Tpuznak JleiiGHuna.
Teopema 00 aGCONMIOTHO CXOAAIIEMCS e
IIpumepHBIii NepedyeHb BONPOCOB K 3a4eTy € OLIEHKOH B 4-M ceMecTpe

OO61yre NoHATHS 0 PYHKIIMOHATBHOM psiJIE.
[Tpusnak Beliepimitpacca paBHOMEpPHON CXOIUMOCTU (DYHKIIMOHAIBHBIX PSJIOB.
CBolicTBa paBHOMEPHO CXOSIINXCS PAIOB.
Teopema AGens.
WuTepBan u paanyc CXOAUMOCTH CTEIIEHHOTO psja.
CBOIICTBa CTENEHHBIX PSAAOB.
Psn Teitnopa.
Paznoxenune anemMeHTapHbIX QYHKIUN B psia MakiopeHa.
[Tpunoxenus psiioB MakiiopeHa



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

3agaun, npuBOAAlIMEe K TMOHATHIO AuddepeHnnanbHOro ypaBHEHUs (0 pacmane
PaIMOAKTUBHOTO BEIIIECTBA)

3agaun, TpUBOAMANIME K MOHATHIO AudQepeHnnanbHoro ypaBHeHHS (O HAXOXKICHUU
TPAeKTOPUU CHAps/Ia)

O6ume nmouaTus o AuddepeHnrnanbHOM YPaBHEHHH U €T0 PELICHUN
Huddepennunansupie ypaBHEHUS IEPBOTO MOPSAIKA C Pa3ICISIOIIMMUICS TEPEMEHHBIMU
Juddepenumanbaple  ypaBHEHHS — NEPBOTO TOPSIKA OJHOPOIHBIE OTHOCHTEIBHO
MEPEMEHHBIX X U Y

Juddepenunanbaple  ypaBHEHUS NEPBOTO TMOPSIKA, MPUBOAALIMECS K OJHOPOJHBIM
OTHOCUTEIIbHO MEPEMEHHBIX X U Y

Jluneiinbie nuddepeHnnansHpie ypaBHEHUS TIEPBOTO MOPSAKA

VYpaBuenue bepnyinu

YpaBHeHUS B MOJIHBIX TUddepeHIranax

Juddepenunansapie ypaBHEHHUS BBICIIUX MTOPSIKOB, IOMYCKAIOIIKE MOHMKEHHUE TOPSIKa
Jluneiinbie nudepeHnanTbHpIe YpaBHEHUS! BTOPOTO  TIOPSIIKA U CBOMCTBA UX PEILICHHNA
Perennie oqHOPOIHOTO TMHEHHOTO AU PEPEHIIUATBHOTO ypaBHEHUS BTOPOTO MOPSIIKa
C IOCTOSIHHBIMU KO3 purmentamu (D>0).

Pemennie oqHOPOIHOTO TMHEWHOTO AU PEPEHIIUANTBHOTO ypaBHEHUS BTOPOTO MOPSIIKa
C IOCTOSIHHBIMU K03 duninentamu (D=0).

Pemenne omHopogHOTO MMHEHHOTO  AM(QEpEeHINANTBHOTO  YpaBHEHHS BTOPOTO MOPSAKA
C IOCTOSIHHBIMU ~ K03dduninentamu (D<0).

Pemenne HeomHOpoOmHOTO JIMHEHHOTO — AU(QEpPeHINATBHOTO  ypaBHEHUS  BTOPOTO
MOPSAKA C TOCTOSITHHBIMU KO3 PUIIMEHTaMU U TIPABOM YaCThIO CIEIUAIBHOTO BUA
Pemenne HeomHOpOMHOTO JIMHEHHOTO — AU(QEpPeHINATBHOTO  ypaBHEHUS  BTOPOTO
MOpSAJKAa C MOCTOSSHHBIMH KO3()PUIIMEeHTaMU U MPaBOW YacTbhiO, SIBISIFOIICHCS CyMMOM
(GyHKIMH criennaibHOro BUja

Merton Bapuaiiuy Npou3BOJIbHBIX MOCTOSHHBIX

Cuctembl nudPepeHIHaTbHBIX YPaBHEHUN U CITIOCOOBI UX PEIICHUH.

[lepeueHb IPAKTUYECKUX 3aJaHUU JIJIA MOATOTOBKH
K 9K3aMeHY B 1-M ceEMeCTpe

I. IHPEAEJIbI

3ananmue 1. Haiftu npenen 4uciaoBoii MOCIe10BaTENbHOCTH:

lim

e (5-n) +(5+n)’

lim

e (4=n) +(4+n)

3-n)Y-GB+n)’

5 1: B3-n)-@B+n)’
lim Ty

(4-n)’ —(4+n)’ B-n)-B+n)’

lim

4. lim

e (4=3n) +(4+3n)°

(3-2n)" —=(3+2n)’

n—oo (4—1’!)2 +(4+n)2



3ananmue 2. Haittu npenen GyHkmu:

(x*=2x-1) (x+1) (x> +3x+2)°

1. 14 2. 1
IKIII:II x'+4x7 -5 1}5114 X H2xP—x-2
3 2 2
3 1 (x” =3x-2) 4 . (2x° +x-1)
- lim 2 : I 3 2
il x+x s 1 X+ 2XT=X=-2
4+ 2x-3)°
B, i, & H2X=3)7
1}11:13 x> +4x> +3x
3aganue 3. Haiitu npenen GpyHKuuu:
. In(l + sinx) . 1—coslOx
L lim————— 2.lim ———
> 0 sindx xoo e —1
o 3 - 5x . 1 —cos2x
3. lim — Slim
Yo Sin3x 50 COSTX —cos3x
) 4x
5 [im

x— 0 tg(ﬂ:(1+ X))
II. MPOU3BOJHASA

3ananme 4. Haiitu npon3BoHY0O QYHKIIMU:

1. y=(x*+4)/x° 2. y=(x"=x+D/Nx-1)

3. y=2/x"+2x) 4. y=4x"/3+x%)

5. y=12x/(x*+9)

3ananue 5. Haiitu nponsBoaHy0 QYHKIINH :



C2(3x7 +4x - x-2)

X7 - D+
- 3

1. y= 2.y
15\/1+x 3x
3 x' - 8x’ 4 2xt —x—1
Y= L Y= —
2(x* - 4) 34/2 +4x
5 (1+x)V1+x°
Yy

12x"

3aganue 6. CocTaBUTh ypaBHEHUS KacaTCIIbHON M HOPMaJIU K TpaduKy (QYHKIMH B TOUKE C
abcimccon Xo.

1. y=(04x-x")/4, X, =2 2. y=2x"+3x-1, X, =-2

3. y=x-x’ x,=-1 4, y:x2+8\/_—32, x, =4

3amanue 7. Bpruucauth npuOIMKEHHO 3HaYCHNE (PYHKIIMU B TOYKE X C TOMOII[BIO
muddepenmana GyHKIIH:

1. y=3¥x, X =776 2. y=3x>+7x, X =1,012

3. y=(x++5-x%)/2, x =0,98 4. y=%/x>+2x+5, x =0,97

5 y=x", x =1,021

33}13HI/I€ 8. Haiith HanOoIbIlIee ¥ HAUMEHbBIIICE 3HAUCHUS (bYHKL[I/II/I Ha 3aTaHHOM OTPE3KE:

1. y=4x>+1, [-2:3] 2. y=x"+3x, [-4;2]

3. y=(x+2), [-1:4] 4, y=Ax*+2x+5, [0;2]

5. X", [-1;2]

=<
Il



3ananue 9. ITloctpouTth rpaduk GYHKIIUH C TTOMOIIBIO TPOU3BOAHON (DYHKIIMH MIEPBOTO

opsAaKa :
1. y=2x"-9x"+12x-9 2. y=3x-x’
3. y=x'(x-2) 4, y=(x"-9x)/4+6x-9

5 y=2-3x"-x

3aganue 10. Haiitu mpou3BOIHYIO TPETHETO MOPSAKA (DYHKITHH:

1. y=1g(5x+2) 2. y=4""
3. y:\/; 4. y:75x+2
5 y=4/x

HepequL IIPAKTHUYECKUX Sa,Z[aHI/Iﬁ AJIA IIOATOTOBKH

K 9K3aM€E€HY BO 2-M CeMeCTpe

III. UHTEI'PAJIbBI

3aganue Ne 11. Haiitu HeonpeaeneHHbINH UHTETpal

- :(X+3x3—2)dx 2 [ (8x +3x™ —13x™)dx

. J(@x+2x" -5)dx , J(23x+3x" —2x7)dx
[(x +3x° —2x")dx

5. *

3apnanme Ne 12. Haiitu HeonpeneeHHBIA UHTETPal

- | (x+3)sin 2xdx [ (x+3)e"dx



I(Sx + 8)sin 9xdx j(4x — 9)sin 6xdx

j (x + 3)e*dx

3ananme Ne 13. Haiitu HeonpeaeneHHbIA HHTETpal

L 2x° +3x> —4x+5 x*+6x’—4x+5
J. dx I dx
x+3 2. x+1
2x” +3x" —4x -3
s | dx 4
' x+35 ' 7x° +3x° —4x +8
I dx
x—4
2x” +8x" —4x+4
5 J- dx
' x—38
3aganme Ne 14. Haiftu momans Gurypsl, orpaHi4eHHON JTMHUSAMU:
1. y=(x-2)°; y=4x-8 2. y=(x-2)*; x=4;y=0
3. y=(x-2)?; y=4x+4;y=0 4. y=(x+3)?; y=-x+9; y=0

5. y=(x-4)*; x=0;y=0

3aganme Ne 15. Beruucnuth 00beM Tela, HOTYYEHHOTO OT BpaleHus BOKpyr ocu  OX
IUIOCKOW (PUTYpBI, OTPaHUYEHHON JTMHUSMHU:

1. y=(x-5)%; x=0;y=0 2. y=(x-1)%®; x=0; y=0



3. y=(x-2)%; y=4x+4;y=0 4. y=(x-2)%; y=4x-8

5. y=(x-5)% y=125(x-1); y=0 6. y=(x+6)*; x=0; y=0

3ananue Ne 16. Bplunciauth JJIMHY JyTH KPUBOM, 3aJJaHHOM B MOJISIPHBIX KOOpJIMHATAX:

1 p=3" -w2<p<n2 2. p=2e""" -1/2 <p <m?2
3 p=5¢', -n/2 < <m/2 4. p=5"" w2 <9 <m/2
5. p=6e12‘”/5, -i/2 <@ <7/ 6. ,023@3(0/4, 0<¢p=<m/3

7. p=4e""" 0<¢p <n/3 8. p=7e", 0 <9 <m/3

9. p=50""7 0<p<ns3 10.  p=12""°,0<¢p <n/3

33}13HI/I€ Ne 17. BbruuciauTh HeCOOCTBEHHBIN HHTCrpaJI UJIN AO0Ka3aTh €T0 PaCX0AUMOCTDb

L= dx
£4+x2 - J\/x--ex_

+00 dX
3 !4_X2 4 (X + 2)dx

'[\/ > _3x-4

+00 dX

s

1 4+ X



[lepeueHb IpAKTUYECKUX 3aJaHUU JIJIA OATOTOBKH

K 3a4eTy C OHeHKOi/JI B 3-M ceMecTpe
V. PSIBI

3ananme Ne24. HccnenoBaTh Ha CXOAUMOCTH Pl

L & 2n° +3n+5 2. Z  en®+3n+5
4 3 2
“~ N+ 3n°+6n2+7 soanT +7nT +6n° +7
3. & 2n?24+43n+5 4. i 2n? +3n + 5
nzz“ln5+3n3+6n2+7 in®+3n®+e6n? 47
5. i 2n? +3n +5
5 3 2
ioanh +3nT +6n° +7
3aganue Ne25. VccnenoBarh Ha CXOAUMOCTB P
1. i 2n+1 2_ i (3+2n)n
oy Nt ~(2+n)"
3 i(5+2n)" 4 iz
o (2 +n)” w1 n!
5, [e'e) 2n+1
n=1 n!

IIpuMepHbIN NepevYeHb 3aJaHU AJI51 MOATOTOBKH K 3a4eTy ¢ OLEHKOMI

B 4 cemecTpe

1. y'=2" —4x’ +6, y(0)=2.
3. V' =32x-log;x, y()=0.
v =sin’ 2x-cos” Sy

xFy' =5y + ?-u'?}'. v(l)=1.

a2
-
]
o
=
i
(=]
e
—
| ]
ey
]
-2

Vi=qyt+3- (7 7).

"

n

¥ = Tsin® 2x - cos® 5x.
| 3y-¥' =47 p0)=0
(x* +4)y'=9-»" 10 (x+4)y' =(9+23*)In(x+4).

- -

@

A=



11. a

12.

13.

14.

a) 2
):fx X x
6) 21 +3ycosx =g’ (2+3cnsx:l
.y 2Inx
a) V'=——
x
6) 3(n'+¥)=xn",
1 12
a) y-—-y=-—,
x X
ﬂ'l-' !
6) ——y=2
):1'1' y=2xy
dx X

6) 3/’ +5y=(4x-5)-»".

1

3

V



Hpuiioxenne 2

OneHOYHbIE CPEACTBA 1A IPOBEAECHUA IIPOMEKYTOYHON aTTeCTAInH

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CrpyktypHbl | UuaukaTop O11eHOYHBIE CPENICTBA
i DJIeMeHT JOCTUKECHUS

KOMIIETEHIH | KOMIETCHIINH

u

OIIK-8 Cnocoben OCYHICCTBIIATD NEAArOrHYCCKYIO JACATCIBbHOCTD Ha OCHOBC CIICHHUAJIBHBIX HAYUYHBIX 3HAHUM

OIIK-8.1 Ilnanupyer u st TuTaHUpOBaHUST ¥ MIPOBEJICHUSI HAYYHBIX MCCIIEIOBAHMI B 00JACTH MEAarornuecKom
1IPOBOJIAT NEeSITeIbHOCTH JJOJKHBI OBITh M3y4E€HBI OCHOBHBIE TIOHSITHSI, UX CBOWCTBA, (POPMYJIIBI U TEOPEMBI,
HaydHBIC CBOWCTBA, (POPMYJIIBI U TEOPEMBI 00 OCHOBHBIX MOHSATHSX M JI0OKA3aTEIbCTBA HEKOTOPHIX M3 HUX
UCCJIEJIOBAHMUSI B
06acTi IIpumepHBbIii IepeyeHb BONPOCOB K 3K3aMeHY B 1-M cemecTpe
NeAaroruyecko

. 1.JleificTBUTENBHBIE YKCIIA.
i 1edaTenbHOCTH

2. Croco0Obl 3a1aHus M MPOCTEHIIIE CBOWCTBA (DYHKITUH.

3. Uwucnosas mocien0BaTeIbHOCTE. MOHOTOHHBIC TTOCTIEIOBaTENBHOCTH. [Ipeaen
OCJIEN0BATEILHOCTH.

4. TeOpeMaOGI[I/IHCTBCHHOCTI/I npeaciia mnocjaeaoBaTCIbHOCTH.

5. Beckoneuno Manble W OecKOoHeyHO Oonbliue mocienoBaTenbHOCTH. Kiaccudukamms
OECKOHEUHO MAaJTBIX IOCJIEI0BATEIILHOCTEMN. CsoiicTBa OECKOHEUHO MAaJTBIX
[10CJIENOBATEIBHOCTEM.

6. KpI/ITCpI/Iﬁ CYIICCTBOBAHUS MpECiia TOCICAOBATCIbHOCTH Ha A3BIKC OCCKOHEUHO MaJIbIX.
7. TeopeMa O mpeacjic CyMMbl, PA3HOCTH, IPOU3BCACHUA U YaCTHOT'O MMOCJIEIOBATEILHOCTEI.

8. Teopema o mpezdene MNPOMEXKYTOUHOH MoOcHen0BaTeNbHOCTH. [IpUHIMN — CTATHBAIOLIMXCS
cermMeHToB. [Ipenen ¢pyHKIIMU B TOUKE.




10.

11.
12.

13.

14.
15.

16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.

['eomerpuueckas uHTepnperanns mnpenena Gpyakunu. [IpaBuia Hax0XIeHUS IPEaenoB QYHKITHH.
Teopema o mpezaesne MPOMEXYTOUHOH (PYHKITHH.

[lepBbiii  3ameuarenbHbl  mpenen. OXHOCTOPOHHHME W OECKOHEYHO OOJIBIIME Ipeebl

GyHKIIHH.
[Ipenen cinoxuou ¢pynkuuu. Yucno "e" u cBA3aHHBIC C HUM MPE/IEIbl.

Onpenenenuss HenpepbIBHOCTH GYHKIUMUM B Touke. CBOHCTBa HEMpepbhIBHBIX (YHKIUN B
touke. Kiaccudukanus Todek pazpbiBa QyHKIIUN U UX T€OMETPHUECKAsi HHTEPIIPETAIIHS.

Teopema 0 HENPEPBIBHOCTU CYMMBI, Pa3HOCTH, MPOU3BEICHUS U YaCTHOI'O0 HENPEPBIBHBIX
GYHKIIHA.
IlepBas Teopema Beitepimpacca.

Bropas teopema BeiiepmTpacca.
IlepBas Teopema bonbrano-Komm.

Bropas teopema bosbriano-Kormu.
Heo6xoaumoe u gocratouHoe ycioBue quddepeHIpyeMocTy GyHKINH.

Ou3NYecKuil W TEOMETPUUYECKUH CMbBICT TpousBogHoW. Jluddepennman ¢dyHKIMU, ero
TFCOMETPUYCCKUIN CMBICIT M MTPUOJIMYKCHHBIC BEIUUCIICHUS ¢ TOMOIIBI0 quddepeHnnana.

HenpepriBHOCTh tuddepeHnnpyeMoit GyHKIUH.
[TpousBogHAs CYMMBI U pPa3HOCTU (DYHKITUH.

[TpousBonHas npousBeneHus ¢pyHkuuil. [IponsBognas yactHoro AByX ¢yHkuuid. IlpousBoaHas
CIIOKHOU (QYHKIUU.

[IpousBoanas obpatHoil pyHkimu. [IponsBogHasS TapaMeTpUUECKH 3aJaHHON (PYHKITUH.

[IpousBognas  mokaszarenbHOM  (yHKuuu. [lpousBomHas  norapupmudeckoil  QyHKIUH.
[TpousBogHast CTETIEHHOUN QYHKIINU.

[Tpou3BosHbIe TpUroHOMETpUUecKUX (DyHKIMHA. [Ipon3BogHBIE OOpPATHBIX TPUTOHOMETPHUECKUX
(GyHKIUH.

Teopema Posns.

Teopema Jlarpanxa.

Brrancnenue yriia MeXXay ABYMS KPUBBIMU VYciaoBue IIOCTOSHCTBA (1)YHKI_[I/II/I B HHTCpPBAJC.
YciaoBrue MOHOTOHHOCTH (I)yHKLII/II/I B UHTCPBAJIC.




28. DkcTpeMyMbl GYHKIMM W WX HaxokaeHue. HamOosbiiee W HavMeHbIIee 3HAYCHHUS (YHKIIMH
Ha OTpe3Ke.

29. Teopema Komu. [IpaBuio Jlonurans. [Ipon3BoHbIe BRICIINX MOPSIKOB M UX MPUIOKECHUS.
30. Muorowren Teitnopa u ero coiictBa. @opmyna Teinopa.
31. ®opmynsl Teitmopa st GyHKIM y=¢*, y=sinx, y=cosx, y=In(1+x)

IIpumepHBbIi NepeyeHb BOMPOCOB K 3K3aMeHY BO 2-M cemMecTpe

[TepBoobOpazHas u ee cBoiicTBa. HeomnpeneneHHbIN HHTETpall U €ro CBOMCTBA.
Tabnuia OCHOBHBIX HEONPEIEICHHBIX HHTEIPATIOB.
HuTerpupoBanue Mo 4acTsSM U 3aMEHOM MepeEMEHHON B HEOIpeAeICHHOM HHTETpaie.
TunoBbie HHTETPATIBL.
Cxema UHTETpUpPOBAHHUS. PALIMOHATBHBIX (PYHKIIUH.
HuTerpupoBanue NpoCTeUITNX UPPAUOHATBHBIX (YHKIIHIA.
HuTerpupoBanne TpPUTOHOMETPUYECKUX  (DYHKIIUH.
3ajauu, TpUBOASIINE K IOHITHIO ONPEIEIEHHOTO HHTErpaa.

©oNo R WDNE

AnnutuBHas QyHkuus npomexyrtka. [InotHocts. Cymmel JlapOy u Pumana. Muterpan Pumana.
VY cnoBus HHTErPUPYEMOCTH.

10. CgoiicTBa ompeeIeHHOT0 HHTErpaJa.

11. Teopema o cpeanem 3HaueHuu. ONpeAeICHHBIN HHTETPajl C IEPEMEHHBIM BEPXHUM TPEICTIOM.
12. ®opmyna HeroToHa-JleitOHMIIA.

13. IlpubnmkeHHbIe BEIYUCICHHS OTPE/ICICHHOTO HHTETpaa.

14. VnTerpupoBaHHe M0 YaCTAM U 3aMEHOU NEPEMEHHOM B OIpe/Ie]IeHHOM UHTETrpale.

15. Beruucnenue miomajei miockux Guryp.

16. Beruncnenue oObeMa Tena BpalieHHs.

17. Bolunicnienue IIuHBI AyTH.




18.
19.
20.
21.

BOoo~NOoOR~WDNE

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

0.

Brruncnenre MomeHTa WHEPLHU CTEPKHS.

Brruncnenre MoMeHTa MHEPIIUH KOJIBIIA.

Brruncnenue paboThl IEPEMEHHOMN CHUIIBL.
HecoOGcTBeHHBIE HHTETPATIBI.

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy ¢ OLIEHKOH B 3-M cemecTpe

Turbl OKPECTHOCTEN TOYEK MU MHOYKECTB Ha IJIOCKOCTH M B TPOCTPAHCTBE.
[Ipenen u HempepbIBHOCTH (YHKIIUU HECKOJIbKUX MEPEMEHHBIX.
CpoiicTBa (h)yHKIMH HECKOJIBKUX NIEPEMEHHBIX HETIPEPHIBHBIX HA 3aMKHYTOM MHO>KECTBE.
YacTtHble MPOU3BOIHbIE (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX.
[IpousBogHass  (QyHKUIMU HECKOJIBKMX IIEPEMEHHBIX 10 HAIPaBJICHHUIO.
['pagurieHT QYyHKIIMU HECKOIBKUX MIEPEMEHHBIX U €r0 CBOICTBA.
[TpousBoaHas Ci10KHON (QYHKIIMM HECKOJIBKUX MEPEMEHHBIX.
[TIponzBoankie Beicinx nopsiaikoB OHIT
DKcTpeMyMbl QYHKIIUU HECKOJIBKHUX TTEPEMEHHBIX.
3ajauu, TpUBOASIINE K OHIATHIO KPUBOJUHEHHOTO MHTErpania I pona.
CBoiicTBa U BBIUKCIIEHNE KPUBOJIMHEWHOTO MHTErpana I poxa.
3amauu, TpUBOASIINE K IOHITHIO KpUBOJUMHENHHOTO MHTEerpana Il pona.
CBoiicTBa 1 BhIUKCIIEHNE KpUBOJIUMHEHHOTO nHTEerpana Il pona.
3ajauu, TpUBOASIINE K MOHITHIO ABOMHOrO WHTErpana.
CBoiiCcTBa U BBIUKUCIIEHHE JBOMHOTO HHTETpaa.
IIpunoxxeHus JBOMHOIO UHTETpaa.
®opmyna ['puna
JlemMa 1 TeopeMa O HE3aBUCUMOCTH KPUBOJIMHEWHOT0 HHTErpaja 2-ro poja oT (popMsl myTu
WHTETPUPOBAHUS
TpolHOM UHTErpal, €ro CBOMCTBA U BEIYUCIICHHUE.

HOBerHOCTHBIe HUHTCIpaJIbl.
O6H_[I/IC IIOHATHA O YHMCJIOBOM PAIC.




22. 'apmonmndeckuii psg.  HeoOxoammoe yclioBUE CXOAUMOCTH psija.
23. CBoOIiCcTBa CXOASIIMXCS PSAIOB.

24. JlocTaToyHOE YCIOBHE CXOJIUMOCTH TOJOKHUTEIbHBIX PSJIOB.

25. Tlpu3Haku cpaBHEHHUSI MOJOKUTEIBHBIX PSIOB.

26. ITpuznak Jlamam6Gepa.

27. Ilpuznak Komn.

28. NuTerpansHbiii npu3Hak Meknopena-Korm.

29. ITpu3znak JleiiOHuIa.

30. Teopema 00 aOCOIFOTHO CXOMSIIEMCS PsJIC

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy ¢ OLIEHKOH B 4-M cemecTpe

OO01mure NoHATHS 0 PYHKIIMOHAITBHOM PsJIE.
[Tpusnak Beliepmitpacca paBHOMEPHOU CXOIUMOCTU (PYHKIIMOHAJIBHBIX PSJIOB.
CBolicTBa paBHOMEPHO CXOSIIUXCS PAIOB.
Teopema AGens.
WHTepBan u paguyc CXOAMMOCTH CTEIIEHHOIO psija.
CBoOIICTBa CTENIEHHBIX PSIOB.
Papn Teinopa.
Paznoxenue anemMenTapHbIx GyHKUMN B psiig MakiopeHa.

IIpunoxenns psaoB Makinopena
0. 3agaumn, npuBoOJAIIKE K TOHATHIO U (dEepeHINaTBFHOIO ypaBHEHUs (0 pacnajie paJuoakTUBHOTO
BEIIECTBA)
11. 3agauu, npuBoAAIIKME K MOHATUIO AU((epeHInanbHOT0 YpaBHEHUs (0 HAXOXKACHUU TPACKTOPHU
cHapsia)
12. O6ume nouarus o AuddepeHnnanbHOM YpaBHEHUH U €0 PeleHUH
13. lnddepennmanbabie ypaBHEHHS IEPBOTO MOPSIKA C PA3ICISTFOIIUMUCS TTEPEMEHHBIMH

B© 0N Ok wdPE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

. Anddepennmanbuple  ypaBHEHUSI TEPBOTO MOPSAIKA OJHOPOIHBIE OTHOCUTEIFHO NMEPEMEHHBIX X
ny

Huddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA, TPUBOAAILINECS K OJHOPOAHBIM OTHOCHTEIBHO
IIEPEMEHHBIX X U Y

Jluneiinbie nuddepeHnuanbHpie ypaBHEHUS IEPBOTO MOPSAKA

VYpaBuenue bepnyinu

YpaBHEHUS B MOJHBIX TUdepeHIanax

Juddepenunanbable ypaBHEHHsI BHICIIUX HOPSAKOB, TOMYCKAIOIINE IOHM)KEHUE MTOPsIKa
Jlunetinbie nuddepeHnnanbHpie ypaBHEHUSI BTOPOTO  TOPSIJIKA U CBOMCTBA UX PEILICHHUH
Pemienne opHoponHoro nuHeHHOro JudQepeHIHaTbHOr0  YpaBHEHHs BTOPOro IOpsika ¢
NOCTOSTHHBIMU K03 punimentamu (D>0).

Pemenne opHoponHOro nuMHeHHOro Jud@epeHINaTbHOr0  ypaBHEHHs BTOPOro IOpsikKa ¢
NOCTOSTHHBIMU K03 purmentamu (D=0).

Pemenne opHopomHoro nuHeHHOro  JIug@epeHIHaTbHOI0  YpaBHEHHMs BTOPOro IOpsIKa ¢
NOCTOSTHHBIMU K03 punmentamu (D<0).

Pemienue HEOAHOPOIHOTO JUHEHHOrO IU(PQEpeHINAIBLHOIO YpPaBHEHUS BTOPOIrO IMOpsAKa C
MOCTOSTHHBIMU K03((puiimeHTaMu 1 mpaBoii 4acTh0 CHEIHAIbHOTO BHIA

Pemienue HEOAHOPOAHOrO JUHEHHOro IU(HEPEeHINATBLHOIO YpPaBHEHUS BTOPOTO IMOPsIKa C
NOCTOSSHHBIMHA ~ KO((UIIMEHTaMH W TPaBOM 4YacThio, SBIIIOUICHCS CyMMOH  (pyHKIHA
CIEUAJIBHOTO BUAA

MeTto1 Bapraliuy MPOU3BOIbHBIX MOCTOSIHHBIX

Cuctems! tuddepeHIaTbHbIX YPAaBHEHUH U CIIOCOOBI UX peIIeHU.

OIIK-8.2

Hcnone3yer
CrelHaTbHbIC
HayJYHbIC
3HAHUS IS
TIOBBIIIICHUS

3¢ (HeKTUBHOCTH

[TepeueHb TPAKTUYECKUX 3aJaHUU /IS IOITOTOBKHU

K DK3aMeHY B 1-M ceMecTpe

I. IHPEJAEJIbI




Ie1arornyecko
U 1eITEIbHOCTH

3apanme 1. HaliTu npenen 4ucioBoi mocCie10BaTEIbHOCTH:

. (B-n)’=@B+n)
lim = Gy

3aganue 2. Haiitu npenen ¢pyHxuu:

I (x3—2x—1) (x+1)
XIII}] x'+4x* -5

3ananme 3. Haiitu npenen pyHkuuu:

In(1 + sinx)

> 0 sindx

II. IMPOU3BOJIHASA

3aganue 4. Haiitu npou3BoHy0 QyHKINHU:




y=(x'+4)/x’

3ananue 5. HaiiTu nponsBoaHy0 QYHKIINH :

_2(3x7 +4x" —x-2)
1541+ x

3aganue 6. CocTaBUTh YpaBHEHUS KacaTelbHON U HOpMaNU K rpaduky GyHKIUU B TOUKE C aOCIIHCCOH X,
1. y=(@4x-x")/4, x, =2

0

3aganue 7. BpruncnuTh npuOIMKEHHO 3HaU€HUE (PYHKIIMM B TOUKE X ¢ TOMOUIbIO AU(depeHnnana
GyHKIHN:

1. y=%x, x =776

33}13HI/IC 8. Haiiti HanOoIbIlIee M HAUMEHbBIIICE 3HAUCHUS (I)YHKI_II/II/I Ha 3aIaHHOM OTPE3KE:




1. y=4x’+1, [-2:3]

3aganmue 9. IloctpouTs rpaduk GyHKIMH C TOMOIIBIO MPOU3BOAHON (DYHKIIMH EPBOTO MOPAIKA !
1. y=2x"-9x"+12x-9
3aganue 10. Haiitu npou3BoaHYIO TpeThero nopsiaka GyHKIUH:
1. y=1g(5x+2)
[lepeueHb IPAKTUUECKUX 3aJaHUU /I IOITOTOBKHU
K DK3aMeHy BO 2-M ceMecTpe

I1l. MHTEI'PAJIbI

3aganue Ne 11. Haiitu HeonpeaeneHHbI HHTETpAl

L j(x+3x3 - 2)dx

3apanme Ne 12. Haiitn HeonpeaeeHHBINA HHTETpal




j(x +3)e*dx

3ananme Ne 13. Haiitu HeonpeaeieHHBIA UHTETpaA

dx

J-2x3+8x2—4x+4
x—8

3aganue Ne 14. Haiftu miomans Gurypbl, OorpaHH4eHHON JTMHUSMU:

y=(x-2)*; y=4x-8

3aganue Ne 15. Brpiuucnuth 00beM Telna, MOIYYEHHOTO OT BpalleHus BOKpyr ocu  OX miockoit
(Gurypsl, orpaHU4EHHON JINHUSAMMU:

y=(x-5)%; x=0; y=0

3aganme Ne 16. BpuuciuTh IIMHY YTy KpUBOM, 3aJaHHOM B MOJISIPHBIX KOOPJMHATAX:




p=3"" /2 <9 <n/2

3aganue Ne 17. Bpruuciuth HeCOOCTBEHHBIM HHTETPAN WIIH JIOKA3aTh €r0 PACXOIUMOCTh

l. +00 dx

1 4+X2 2.

[lepeueHb NPAKTUYECKUX 3aJaHUU /IS IO/ITOTOBKHU
K 3a4eTy C OIIEHKOU B 3-M CEMECTPE
V. PSABI

3aganue Ne24. lccnenoBarh Ha CXOAUMOCTB A

L e 6n°+2n+5 2.

2.

—~ 7n°*+3n°+6Nn°+7

3apanme Ne25. HccnenoBaTh Ha CXOOUMOCTB PNl




Onpez[eJme CIoco0 pelICHU 3a4a4 U IPUMEHUTD €I'0:

1.Haiitu npenen GpyHKIUN:

(x’=2x-1) (x+1)

o xt+4x* -5

2.Haiitu npou3BoHyI0 (PyHKINY :

_2(3xT +4x" —x-2)
151+ x

3.CocTaBUTh ypaBHEHUS KacaTeIbHON U HOPMaH K rpaduky QyHKIMU B TOUKE C aOCIIHCCON X'

y=(4x—-x")/4, x, =2

0
4.HaiiTu HeonpeaeneHHbIH HHTETpal

1 _[(x +3)e*dx

oo}

2n? +3n + 5

n>+3n3+6n%+7

S.I/ICCJ'IG,Z[OBaTB Ha CXOAUMOCTD pAd Z
n=1

[TepeueHb TPAKTUYECKUX 3aJ@HUU JIJIS IOITOTOBKH
K 3a4eTy C OIIEHKOU B 4-M CEMECTPE

Pemure quddepennpanibHoe ypaBHEHNE




=

=R ]

¥ =2 —4x" +6, y(0)=2.
v =32x -log, x, (=0
¥ =sin’ 2x -cos® Sy.

'y =50+ ?-J;y. y»=1.

¥ =4x-8, y()=2.
y'=ﬁ-[x3 +7).

v =Tsin" 2x - cos® 5x.
3y-y'=4e" 7. w0)=0.

10. (x+4)y =(9+23%In(x+4).

oo

11. a)ﬁzzxjj-}%i ¥(2)=4:
dx x°
§) 2"~ 3y =—(5x2 +3)-p’ y(1) =
12_ )_ l:ﬂz _}'(l):g;
x x
6) 23’ +3ycosx =g *(2+3cosx)- 1 y(0)=1
J-‘
)
13. a) r_y_2lnx v(1)=1
X x
6) 3" +y)=x". »(1)=3.
1 oy-Ly 2 s
x
dv 1
5);—}'=2:r|1:2_ ¥(0)==.
ax 2
15. )3 W_s y(1)=—2
dx X (4]

6) 30" +5y =(4x-5)-3". ¥(1)=1.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOYHON ATTECTALMM, IOKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

B xauecTBe nmpoMeKyTOYHOM aTTECTalMK 10 JUCHUIUINHE «MaTeMaTHYeCcKui aHaln3» CTYAEHTHI catoT B 1-M, 2-m sk3amenbl. B 3-M u 4-M cemectpe -
3a4eT C OLICHKOU

Hokazamenu u Kpumepuu oueHuéanusl IK3amena:

Kpumepusamu ycnewino2o océoenuss npocpammol Kypca A6AI0Mmces:
- YMEHHUE UHTEPIPETUPOBATh NOHITHS U YTBEPKJIEHUS, IPUMEHSATh K PEIICHUIO 33/1a4 U3YYEHHYIO TEOPUIO;
- YCBOCHHE METOJIOB 1 IIPUEMOB PEIICHUs OCHOBHBIX 3a/1a4 IUCLUIUINHBI;
- MprOOpETEeHNE HABBIKOB PabOTHI ¢ HaOOJIee YacTO BCTPEYAOIIUMHUCS OO BEKTAMH MaTEMATUIECKOTO aHAIH3a.
- 3HaHHUE OCHOBHBIX TEOPETHUYECKUX MOJI0KEHUH, (OPMYTUPOBOK U JOKA3aTENbCTB PsAJia TEOPEM.
Ilokazamenu u Kpumepuu OUeHUBAHUA 3HAHUN CHYOEHMA NO OUCYUNIIUHE HA IK3AMEHE :
— Ha OLIEHKY «OTJIMYHO» — CTYJICHT JOJKEH [10Ka3aTh BBICOKHM YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS] HH(OpMAIHH,

HO U MHTEJIEKTYaJbHbIE HABBIKU PELICHUs MPOOIeM U 3a/1a4, HAXOXKJICHHS YHUKAJIbHBIX OTBETOB K MpoOIeMaM, OIIEHKU U BBIHECEHUS! KPUTHUECKUX
CYKJICHUU;

— Ha OICHKY «XO0pomo0» — CTYACHT I0JKEH IMOKa3aTh 3HaHUA HE TOJIBKO Ha YPOBHE BOCIIPOMU3BEACHUA U 00BSICHEHUS I/IHq)OpMaI_II/II/I, HO 1
HHTCJUICKTYAJIbHBIC HABBIKWU PCIICHUA HpO6J’I€M U 3a71a4, HaXOXKXJACHUA YHUKAJIIbHBIX OTBETOB K HpO6HeMaM;

— Ha OICHKY «YAOBJIETBOPHTECJIABbHO» — CTYACHT JOJIXKCH IIOKA3aTh 3HAHWA Ha YPOBHE BOCIIPOU3BCIACHHUA U OOBSICHEHUS I/IH(I)OpMaI_[I/II/I,
HHTCJUICKTYAJIbHBIC HABBIKHW PCIICHUSA ITPOCTBIX 3aaY;

— Ha OLCHKY «HECYAOBJECTBOPUTEJIBHO0>» — CTYACHT HEC MOXKCT ITOKAa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BCACHUA U 00BACHEHHUS I/IH(l)OpMaHI/II/I, HE MOXKET
MMOKa3aTh MHTCJUVICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTBIX 3a/1a4.

Hokazamenu u Kpumepuu ouenueanus npu saueme ¢ ouemcoﬁ:

Kputepuu o1nieHKH (B COOTBETCTBUH ¢ (HOPMUPYEMBIMH KOMIIETCHIIUSMH U TUITAHUPYEMBIMU Pe3yJIbTaTaMU 00yUCSHHS):



— Ha OLCHKY «OTJIMIHO» — CTYACHT OIOJDKCH IMOKAa3aTh BBICOKHH YPOBCHB 3HaHUH | HHTCIUICKTYAJIbHBIC HABBIKH PCIICHUS 3a/1a4, HAXOXKIACHUS
YHUKAJIbHBIX OTBETOB B PCHIACMBIX 3a/jadax;

— Ha OLCHKY «X0po1I0» — CTYACHT AOJI2KCH IOKAa3aTh 3HAHUA U UHTCIIJICKTYAJIbHBIC HABBIKU PCILICHUA 3a1a4;

— Ha OLICHKY «YA0OBJIETBOPUTECJIbHO» — CTYACHT JOJIXKCH IIOKa3aTh 3HAaHHA Ha YPOBHEC BOCIIPOU3BCACHUA U 00BsACHEHHUS I/IH(bopMaHI/II/I,
HHTCIUICKTYAJIbHBIC HABBIKHU PEIICHUSA IIPOCTHIX 3a1a4;

— Ha OLCHKY «HCYAOBJECTBOPUTEJIBHO0>» — CTYACHT HC MOXKCT ITOKAa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BCACHUSA U 00BsICHEHHS PIH(bOpMaI_[I/II/I, HE MOXCT
IIOKa3aTh MHTCJUICKTYAJIbHBIC HABBIKKW PCINCHHUS ITPOCTHIX 3a4a4.



