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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu kapeapbl [IpukinaaHoit MaTeMaTHKU ¥ HHPOPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHOl MaTeMaTUKH U HH()OPMATUKA

[Iporokom or 20 . Ne
3aB. kadenpoit 1O.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peaymsarmu B 2027 - 2028
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKN

[Iporokom or 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 r. Ne

3aB. kadenpoit I0.A. U3Bekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusarmu B 2029 - 2030
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOoit MaTeMaTHKu U HHOOPMATHKA

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

ILlensMu OCBOCHHS  JIUCHMILIMHEI MATEMATUYECKUI AHAJIU3 sBistoTcs
(dbopmupoBaHre CIIOCOOHOCTH OCYIIECTBIISITh TEIarOTHYECKYI0 JIEATEIhbHOCTh HAa OCHOBE
CHCIMANLHBIX ~HAYYHBIX 3HaHUHM, (opmupoBaHHe NPO(HECCHOHATBHBIX  KOMIICTEHITHH,
MpUOOpEeTEeHNEe MPOYHBIX BBIUMCIUTEIBHBIX HABHIKOB PEIICHUS 3a/ad W3 BCEX pa3lielioB
MaTeMaTHYeCKOTO aHajiu3a, a TaKXKe I pelleHus 3a7ad U3 JIPYruX €CTECTBEHHOHAYUYHBIX
KypCOB y4eOHOTO TUTaHa JAaHHOTO HaIlpaBJICHHUS.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Juctunnuna MareMaTuueckuil aHajan3 BXOJUT B 0053aTE€IbHYIO YaCTh YYEOHOTO IJIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

Jns  u3ydeHUs  AUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHWS  (YMEHHUs,  BIAJICHHUS),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

Huctunnuna «MartemaTU4ecKkuil aHanmu3» OTHOCUTCA K Onmoky b.1 0Ga3zoBoif uactu
KOMIUIEKCa MaTeMaTHYeCKUX M €CTECTBEHHOHAyuHBIX aucuuiuiH mporpammer 01.03.02 —
«[Tpuknagnas MaTeMaTrka 1 THPOPMATHUKay, M M3y9aeTcs CTyJeHTaMu Ha 1 1 2 Kkypcax (TepBblid,
BTOPOM U TPETHIl CEMECTPHI).

JuctmrumHa «MaTeMaTudeckuidi aHajiu3)» W3ydaeTcs B YWCIE TEPBBIX JUCIHILIHNH,
OTHOCSIITUXCSI K MaTeMaTH4ecKoMy nukiTy. OHa MCMONB3yeT 3HAHWS W HaBBIKH, MOJyYCHHBIC B
paMKax IIKOJIbHOM TPOTPaMMBI.

[Ipouecc u3ydyeHus: AMCUUILITMHBI HapaBiieH Ha (OpMHUPOBAHUE KOMIIETEHIIUU:

OIIK-8: CmocoOeH OCYIIECTBIATh IEJAarOrMYecKyr0 JeSITeIbHOCTh Ha OCHOBE
CTTeITUATTRHRKRIX HAVOHRKIX Qﬂﬂﬂﬂﬁ
3Hanus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW JUCUUIUIMHBI OYyTyT

HEOOXO0IUMBI JJ1s1 U3yYEeHUS] AUCIUILITUH/TIPAKTHK:

®dusuka

[IpakTuKyM 1O penIeHuIo 3a/1a4 ¢ apaMeTpamMmu

DJyieMeHTapHas MaTeMaTHKa

OKOHOMHKA

[IpousBoicTBEHHAS - IETHSS MeAaroruyeckas mpaKkTuka

JluckpeTHas MaTeMaTuka

Judbdepenunanbupie ypaBHEHUS

HNudopmanrioHHbie TEXHOJIOTUU B 00pa30BaHUU

Metouka 00ydeHusl MaTEMATHKE B IIKOJIE

Teopus uncen

[IpousBoicTBEHHAs - MPAKTHKA IO MOJYYEHUIO MPO(ecCHOHANbHBIX YMEHUN U OTbITa
npodeccuoHaANBbHOM NesITeNbHOCTH

Teopus BeposTHOCTEH U MaTeMaTH4eCKast CTATUCTUKA

[IpakTuKyM 10 pELIEHUIO0 3aJad MOBBIIMICEHHOW CIIOKHOCTH MIKOJBHOTO Kypca
MaTeMaTHKU

MeTtouKka MOArOTOBKY YYalIMXCsl K UTOTOBOM aTTecTaluu

Brinonnenue v 3ammura BeITYCKHON KBaTU(PUKATUOHHON pabOThI

3 Kommnerenuun o0yuarouierocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AUCHHUILIMHBI (MOLYJIs) U IJIAHUPYEMble Pe3y/1bTaThl 00y4eHust

B pesynbrate OCBOEHHS JUCHMIUIMHBI (MOnyist) «MaTeMaTudeckuil —aHajIu3»
oOyyaromuiicst 10KeH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSAMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN




OIIK-8 CrnocoOeH OCyIIeCTBIATh MEAArOTMYECKyI0 ACSITEILHOCTh HAa OCHOBE CIEIUATBHBIX
Hay4YHbBIX 3HAHUHN

OIIK-8.1 [Inanupyer W TNpPOBOAWT  HAydyHblE HCCIEAOBaHUS B  oOjactu
[IEJaroruyecKOi NesITEIbHOCTH

OIIK-8.2 Hcnonp3yer  cnenuanbHble  HAay4YHbIE  3HAHWSA  JUISL  TOBBIIICHUS
(D PEKTUBHOCTH M€ IArOrHYSCKOM ACATEILHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue TMCHUIIIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 12 3aderHpix equnui 432 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 254 aka. 4acos:
—ayauTopHas — 244 aka. 4acos;

— BHeayautopHas — 10 akaj. 4acos;

— camocTositenbHas padbota — 106,6 akaz. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akan. yac;

— IOJITOTOBKA K 3K3aMeHy — /1,4 aka. dac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynuropHast 3w
o | ¥oHTaKTHas pabora E E dopma TeKyILEero
S B
I B akas. 4. X 5} )70i KOHTPOJIsA
Paszpen/ Tema 3 (B axaz. uacax) £ . P Kon
g S © | caMOCTOSITENBHO# | ycTieBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xommerenpn
O 2 &5 paboThI MPOMEKYTOTHON
nab. | mpakr. | 3 &
Jlex. 3 s aTTecTalluu
3aH. 3aH. | O &
1. Pazpmen 1. OOmue HOHATHUS O
GyHKIUH
1.1 Tema 1.1. BBencuue B
MaTeMaTHYECKHH  aHau3. CobecenoBanue,
OnemMeHTbI TEOpUH N3yyenue IpOBEpKa OTIK-8.1
MHOECTB. 10 10 JIUTEPATYPBHI. BBITIOJTHEHUS OIK 8' 2’
JleficTBUTEIbHBIE ~ YHCIA, Pemenne 3amau JIOMAIITHET O '
CBOIICTBa. Monynb 3aJaHUS.
JEHCTBUTENBHOIO YHCIA.
1.2 Tema 1.2 Omnpenenenue 1
GbyHKUIUH. CriocoObI
3aJaHus HKIIH.
CpoiicTBa gyﬂxumﬁ' Nzyuenue Tposepka
YETHOCTh HG‘IE})/THOCTL. 6 6 J'II/ITquaT bI BEITOMHCHIA OIIK-8.1,
’ ’ PaTYpbI. JIOMAIITHET O OI1K-8.2
MIEPHOIUYHOCTb, Pemenue 3agau I
BO3pacTaHue,  yObIBaHHE, ’
OrpaHU4YEHHOCTb,
HEOrpaHMYEHHOCTb.
Wroro no pazaeny 16 16

€¢ HeNpepbIBHOCTh

2. Paznen 2. llpenen ¢pyHKuu u




2.1 Tema 2.1. Ilpenen
¢yakmm.  OmpenencHue
npezena GyHKIHIH.
EnuHCTBEeHHOCTE  IIpenerna
GbyHKIHN. CsoiicTBa
IIpEesIeNIoB GyHKIHIH.
Ipenen MOHOTOHHOH
GbyHKIHN. Ipenen
KOMITO3HIIAH (GYHKIHH.
CpaBHenne ¢QyHkuuii B
OKPECTHOCTH 3aaHHOI
TOYKH. 3amevaTenbHbIC
TIPEJIEIBL.

Tema 2.2. HenpepbIBHOCTS.
HenpeprIBHOCTE  (yHKITHH.
CroiicTBa  HEHPEPHIBHBIX
¢bynxuuil. HenpepbIBHOCTD
JIEMEHTapHBIX  (PYHKLUH.
ORHOCTOpOHHUE  IIpEeNbl
W TOYKH pa3pbiBa (QYHKIHH.
Knaccugpukanms TOUEK
paspebiBa. CgoiicTBa
(bYHKIWMI, HETIPEPBIBHBIX Ha

12

12

Nzyuenue
JIUTEPATYpPBI.
Pemenue 3anau

CobeceoBanue,
[POBEpKa
BBITTOJTHEHUS
JIOMAIITHET 0
3aJaHus.

OIIK-8.1,
OIIK-8.2

HUroro no pazneny

12

12

HUroro 3a cemectp

36

36

14,2

9K3aMCH

3. Paznen
JuddepenumansHoe
ucumcieHne  QyHkuumit

3.

OHOMH

3.1 Tema 3.1. ITpousBoaHas
" muddepeHnual.
Omnpenesnexnue
TIPOU3BOHON u
muddepenmana.
I'eomerpuueckuit u
(buznveckuii CMBICI
TIPOU3BOJHON u
muddepennmana. IlpaBuia
HaXO)KJCHUS IPOU3BOAHBIX.
[MpousBogHass oOpaTtHOW U
CIIO)KHOU (dhyHKIMH.
[IpousBoaubie u
muddepeHranbl  BBICIIUX

14,2

Nzydenue
JIUTEPaTyphl.

Pemenue 3amauy.

CobecenoBanue,
pOBEpKa
BBITIOJTHCHUS
JIOMAIITHETO
3a/1aHHs.

OIIK-8.1,
OIIK-8.2

3.2 Tema 3.2 OcHOBHBIE
TEOPEMBbI
muddepeHInanTbLHOTO
HUCUHCIICHHUS: Depma,
Pomns, Jlarpamka, Komm.
[Ipasumno Jlonurans.

Tema 3.3. HccnenoBaHue
GbyHKUHA. ITpusznaku
MOHOTOHHOCTH  (DYHKIIMH.
JlokanbHBIE ~ IKCTPEMYMBI
GbyHKUHA.
Boimyknocte  m
nepernoa
(byHKIUH.
IToctpoenne

GbyHKUHA.

TOYKH
rpaduka
ACHMITOTEI.
rpaduKoB

Mzy4yenne
JIUTEPaTypEHIL.

Pemenue 3agauy.

[IpoBepka
JlomarnrHero
3aJaHusL.

OIIK-8.1,
OIIK-8.2

HUroro no pazneny

14

14

14,2

HUroro 3a cemectp

34

34

18,3

OK3aMCH

4. Pazmen 4. MHWurerpanbHoe
OIHOI

HCYHCITICHHE
IIepeMEHHON

GbyHKIMN




41 Tema 4.1.

Heonpenenennstit
nraTerpan. IlepBooOpasHas
u eé CBOMCTBA.
Heonpenenénnslit
HHTErpall. Tabmauna
HEOINpENEIEHHBIX
HHTErpaioB. 3ameHa
[IEPEMEHHON B
HEONpEAETEHHOM
UHTErpae.
Wnrterpuposanue 1o

YacTsM B HEOIPEIEICHHOM
UHTErpae.

Tema 4.2. Ilpuémel u
METOJbl UHTETPUPOBAHMUSL.
Wurterpuposanue
palMOHATIBHBIX u
HpPaLUOHATBHBIX
¢bynxuuil. MaTerpupoBanue
HEKOTOPBIX
TPUTOHOMETPUYECKUX
¢bynxuunil. MHTerpansl, He
Oepymmecs B
9JIEMEHTapHBIX (YHKIMAX.
Tema 4.3. OnpenencHHBIH
HHTETpa Pumana.
Heo0xonumele "
JOCTaTOYHbIE yCI0BUSA
HUHTETPUPYEMOCTH
GbyHKIMi. CsoiicTBa
HUHTErPUPYEMBIX (yHKIHUIL.
Tema  4.4.  OcHoOBHbIE
TEOPEMBl  MHTErPaJIbHOIO
ucuncienus. MurerpaiapHas
TeopeMa 0 CpeHEM.
dopmyna
HetoTtona-Jleit6Hnna.
Dopmyssl 3aMEHbI
TIEPEMEHHOM u
HMHTETPUPOBAHHE 10 YACTAM

28

28

18,3

Nzyuenue
JIUTEPATYpPHI.
Pemienue 3amay.

CobecenoBanue,
MpOBEpKa
BBITIOJTHCHHUS
JIOMAIITHETO
3aJlaHusl.

OIIK-8.1,
OIIK-8.2

4.2 Tema 4.5. Ilpumenenue
OIIPE/ICNIEHHOTO0 HHTErpaa.
[lonsaTe  miomazu u
obbema. Brruncnenue
IIoIaAeH. [Inomans
¢burypsl B TOJISIPHBIX
KoopauHaTax. BerumcneHue
JUMHBL KpuBoH. [lmomans
MOBEPXHOCTH  BpAILICHUSL.
O0beM Ten  BpalllcHHS.
duznyeckne MPUIOKEHUS
OIIPE/ICNIEHHOT0 HHTETpaIa.
Tema 4.6. HecoOctBeHHBIE
HHTETPAIBL.

HecobGcTBeHHbBIE HHTETPATTBI
TIEPBOTO pona.
HecobGcTBeHHbBIE HHTETPATTBI

Mzy4yenne
JlutepaTypsl.
Pemenue 3agauy.

CobecenoBaHue.
[IpoBepka
JIOMAIITHET O
3a7aHusl.

OIIK-8.1,
OIIK-8.2

HUroro no paznerny

36

36

18,3

5. Paznen 5. OyHKIMH

HCCKOJIBKUX ICPEMEHHBIX




5.1 Tema 5.1. Ilpenen u
HENPEePBIBHOCTE  (DYHKIMH
HECKOJIBKUX IIePEMEHHBIX.
Ipenen ¢ynxmum  ABYX
HepEeMEHHBIX.
HenpepsiBHOCTE  (hyHKINH
JIBYX IIe-PEeMEHHBIX.
YacTHble  IPOW3BOIHEIE.
Hubdepeniman  GyHKIHN
JBYX TIIe-PEMCHHBIX, €ro
TeOMETPHYECKHH  CMBICII.
I'panuent GbyHKIHH.
IIpousBoaHas 1o
HaIIPaBJICHUIO. YactHble
IIPOM3BO/IHEIC BBICIIIHX
TIOPSIJIKOB.
KpuBonuaeiinbie u
JIBOHBIC HHTETPAJIBI

18

18

20

Nzyuenne
JIUTEPATYPBI.

Pemrenue 3amau.

CobeceoBanue,
[POBEpKa
BBITTOJTHEHUS
JIOMAIITHET 0
3aJaHusl.

OIIK-8.1,
OIIK-8.2

Uroro no pazneny

18

18

20

HUroro 3a cemectp

36

36

34,1

3a0

6. Pasznen 6. Psaapr

6.1 Tema 6.1. Yucnossle
PpAIBL CsolicTBa
CXOIAIMXCH PAMIOB.
IpusHaku CXOIMMOCTH
1OJIOKHUTENIBHBIX PAMIOB.
3HAKOMEPEMEHHBIE  PSJIBL.
AOGcomoTHasT M yCJIOBHas
CXOJIMMOCTD PSIZIOB

10

10

14,1

Nzyuenue
JIUTEPATYPBI.

Pemenue 3amgauy.

CobecenoBanue,
MpoBepKa
BBITIOJTHCHUS
JIOMAIITHETO
3aIaHusl.

OIIK-8.1,
OIIK-8.2

6.2 Tema 6.2.
OYHKIMOHANBHBIE  PSIBL.
Ob6nactb CXOAMMOCTH.
PaBHOMepHass cxomuMoCTb
(YHKIMOHAJIILHOTO  psiza.
IIpm3znak  Beiiepmtpacca
pPaBHOMEpPHOM CXOOUMOCTH
(YHKIMOHANBHBIX — PSIIIOB.
CoiicTBa paBHOMEpHO
CXOSLINXCS pAIOB.
CreneHHble psaabl M HX
CBOMCTBa. Pasnoxenne
GyHKIMIE B CTEIICHHBIC
PAIBL. IIpunoxenus
(YHKIMOHANBHBIX — PSIIOB.
Tpuronomerpudeckue
psanst Oypoe.

Tema 6.3. OOBIKHOBEHHBIE
nuddepeHanpHbIe
ypaBHEHHSL.

16

16

40

Nzydenue
JIUTEPaTyphl.

Pemenue 3amau.

CobecenoBanue.
[IpoBepxka
BBITTOTHEHHS
JIOMAIITHETO
3a7aHusl.

OIIK-8.1,
OIIK-8.2

HUroro no pazneny

26

16

10

54,1

HUroro 3a cemectp

16

16

40

340

Hrtoro o aucuuminze

122

16

106

106,6

3K3aMEH, 3a4eT C
OILICHKOI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBedeHWM 3aHATHH W OpraHU3alUUd CAMOCTOSTEILHOW pPabOTHI CTYACHTOB
HCIOJIb3YIOTCS:

1. TpaguumoHHble 00pa30BaTENbHBIE TEXHOJIOTHH, OPUEHTHPOBAHHBIE HA OPraHU3ALUI0
00pa30oBaTeNFHOIO Tpollecca W MPEANONATaoNlyl0 MPSIMYI TPAHCISAIHMIO 3HAHUH OT
[IpenoaBaTelisd K CTYIEHTY.

@®opMbl y4eOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHas JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaia B
JUCUMIUIMHAPHOM JIOTMKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTes).

[IpakTnueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMM M HABBIKOB IO
MPEI0)KEHHOMY aIrOPUTMY.

2. TexHoyorun mpoOIEMHOTO OOyUeHUsST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MpeAroaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI1 CTUMYJIMPOBAHUS AKTUBHON I03HABATEIbHON 1€ATEIbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATUH C UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUEeHHUS:

[IpakTnueckoe 3aHaTHEe B (opMe MpakTUKyMa — OpraHusanus ydeOHOW paboThl,
HalpaBJieHHas Ha pelleHue KOMIUIEKCHOM Yy4eOHO-TI03HABATENIbHOW 3ajauu, TpeOyromend oT
CTy/IEHTa IPUMEHEHHS KaK HAyYHO-TEOPETUICCKUX 3HAHHA, TaK U MPAKTHUECKUX HABBIKOB.

3. MHTepakTHBHBIE TEXHOJOTHH — OpraHU3aIys 00pa3oBaTeIbHOTO Tpoliecca, KOTopas
MIpeoiaraeT akTHBHOE U HEJIMHEHHOE B3aMOIEUCTBUE BCEX YUaCTHUKOB, TIOCTH)KEHHE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa30BaTeIbHOrO pe3yibTara.

@opMbl yueOHBIX 3aHATHHA C HWCMOJB30BAHUEM CIICIHATN3HUPOBAHHBIX WHTEPAKTUBHBIX
TexHoJjorui:JIekus «oOpaTHOM CBs3M» — JEKUMSI—TIPOBOKALMS (M3JI0)KEHHE MarepHuaia ¢
3apaHee 3alJIaHuPOBAaHHBIMH OIITMOKaMN ), JIEKIUsI-Oecea.

4.  VadbopMalMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa30BaTelbHbIE  TEXHOJOTHH  —
opranusaius 00pa3oBaTENbHOTO Mpoliecca, OCHOBaHHAsA Ha MPUMEHEHUU MPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEICTB paboOThl ¢ MH(POpMaNMe Mo TeMe HAYYHO-HCCIEI0BATEIBCKON pPaOOTHI
CTYyICH-Ta.

@opmbl y4eOHBIX 3aHSITUH C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH:

Jlexuusi-Bu3yanu3anusi — HU3JI0KEHHE COJEP)KAHUS COMPOBOXKIACTCA Npe3eHTalued u
BHJICOMATEPUAIIOB

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4YaloIuXCs
[IpencraBneHo B nmpuiioxeHuu 1.

7 OueHOYHBbIE CPeACTBA 1/l MPOBEAeHU MPOMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIIHHBI (MOYJIs1)

a) OcHOBHas JIMTepaTypa:

1. XKykoBa I'anuna CeBacTbsiHOBHa (PuHaHCOBBIM yHHMBepcuteT npu [IpaBuTenbcTBe
Poccuiickoit @eneparyn).

Martemarnueckuii ananu3. Tom 1 : Vue6uuk / Kykosa "anuna CeBacThsiHOBHA, Pymiaiino
Maprapura ®enopoHa ; Dunancoselii yHuBepcurer Ipu IIpaBurensctBe Poccuiickoin
®enepanun; Poccuiickuii xumuko-TexHojgoruueckuit yausepeurer um. .M. Menzaeneesa. - 1. -
Mocksa : OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2024. - 388



c. - (Bwicmiee oOpaszoBanue (PunaHcoBblli yHUBepcuter)). - BO - bakamaBpumar. - 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.KykoBa T'anuna CeBacTtbsiHOBHa (PuHaHCcOBBIN yHHUBepcuteT npu IIpaButenbcTBe
Poccuiickoit @enepanun).

Maremaruueckuii ananu3. Tom 2 | Yueonuk / XKykosa ['anuna CeBacthsiHOBHa, Pymiaiino
Maprapura ®enopoBHa ; PuHaHcoBbI YyHuBepcuteT Ipu [IpaBurensctBe Pocculickon
®enepauun; Poccuiickuii XuMuKo-TexHONornueckuii yausepcurer uM. [I.M. Menneneesa. - 1. -
MockBa : OOO "Hayuno-uznmatensckmii mentp MHDPA-M", 2024. - 518 c. - (Bwicmiee

obpasoBanue (PuHaHcOBBIH  yHuBepcuter)). - BO -  bakamaspmar. -  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. lllepmnes, B. I'. MaremaTtuueckuii ananms : yue6. mocobue. — M. : UTHOPA-M, 2019.
— 288 c. — (Bricmiee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-005488-9. - Tekcr :
anexktpounsidi. - URL: https://znanium.com/catalog/product/1008011 (mara oOpareHus:
28.02.2024). — PesxxuM J0CTYMA: TIO TTOITUCKE.

4. Kynpssues, JI. JI. Kparkuii kypc wmaremarnyeckoro anamuza. T. 1.
JuddepeHunanbHoe M HMHTETPATbHOE MCUYUCIEHUS (QYHKUUNH OAHOW IepeMeHHOW. Pspbl:
VYuebnuk / Kympssue JI.J., - 4-¢ usn. - Mocka :@UBMATIJIUT, 2015. - 444 c.: ISBN
978-5-9221-1585-8. - Texcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/854332 (nata o6paruenus: 28.02.2024). — Pexxum mocryma:
IO TIOJIITHCKE.

0) lonoJiHMTE ILHAS JIATEpaTypa:

1. Huxkutua A.A., ®omuue B. B. Maremarnueckuii anaims: yriryOJeHHBIH Kypc 2-€
W3/1., UCTIP. W IOTI. YYEOHHMK U IPAKTUKYM JUIS akaJieMuueckoro 6akanaBpuara.-Mocksa-HOpair.,
2019 (https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899#page/1)

2. Kopuaruna, E. B. MaremaTtuueckuii ananus : yuebnoe nocobue / E. B. Kopuaruna, H.
A. AHnpnpeesa. - Boponex : Boponexckuii uactTuTyT @CUH Poccun, 2019. - 187 c. - Teker :
anexktponnsidi. - URL: https://znanium.com/catalog/product/1086245 (mara oOparueHus:
28.02.2024). — Pexxum A0CTYyIA: 110 IMOIIMUCKE.

B) MeToauyeckue yKazaHus:

1.lyoposckuit B.B., N3BekoB HO.A.,PomunkoB A.A. BBeneHue B MaTeMaTHYECKUI
aHanu3: ydeOHo-meToauueckuil komiekc [CamocrositensHoe OUW] Ne per. cBua. 31500
21.05.2013 N roc.per. 0321302202.-0,9M6

2.bounapenko T.A, Jlyoposckuii B.B, KameneBa I'.A, PomuukoB A.A. Psanel u ux
npuioxxkenus| CamoctositenbHoe  OU]  per. cBua. Ne32701 06.08.2013 N roc.per.
0321302202.-0,65M6

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue [10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU

7Zip ¢B000AHO pacupocTpansemoe [10 0eccpoUHO




Bbpaysep Mozilla|cBoGoaHo  pacmpoctpanseMoe

Fﬁei‘lgxp 1o pactpocip 0eccpovHO
Bbpaysep Yandex|cBo6oaHO  pacmpocTpaHseMoe 0eccpoyHO
FAR Manager [cBobomHo pacmpocTpaHsemoe 0eccpovHO
Linux Calculate [cBoGogHO pacmpocTpansemoe 0ecCcpOUHO

IIpodeccuonaibubie 6a3bI JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIKa

ITouckoBas cucrema Akaaemus Google (Google
Scholar)
DnekTpoHHas 0a3a nepuoIudecKkux u3ganui East
View Information Services, OO0 «1BUC»
Poccuiickas  T'ocynmapcTBeHHass — O6uOnmoreka.
Karanoru
DnekTpoHHbIe pecypchl oubmmoreku MI'TY um.
I'.1. HocoBa

9 MaTepuajibHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIHHBI (MOIYJIs1)

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

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

https://host.megaprolib.net/MP0109/Web

MatepuanbHO-TEXHHYECKOE 00eCIIeUeHNEe TUCITUTUIMHEI BKJTFOUALT:

Y4eOHbIC ayAUTOPUH JUTS IIPOBEIACHHS 3aHATHN JICKITMOHHOTO THITA.

Jlocka, MylIbTUMEANIHBIN TPOEKTOP, IKPaH.

Y4eOHbIC ayTUTOPWUU IS TPOBEACHHS JaOOpaTOPHBIX 3aHATHH, TPYIIOBBIX U
WHIMBUAYATBHBIX KOHCYJIBTAINN, TEKYIIETO KOHTPOJIS U POMEKYTOYHOM aTTECTAIIHH.

Iepconanpubie KoMmbioTepbl ¢ makerom MS Office, Bei-xogom B MHTepHeT u ¢
JOCTYIIOM B JICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

Kommnekc TecToBBIX 3alaHui [ TMpOBeNEHUsT pyOeKHOTro U MPOMENKYTOYHOIO
KOHTPOJISL.

[TomMeneHus aJ1st CaMOCTOATENLHON pabOThl 00yJaIOIIUXCS.

Iepconansubie KoMIbIOTEPHI ¢ makeToM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPeY YHUBEPCUTETA.

[Tomemenus s  XpaHeHWsT W TPOPUIAKTHYECKOTO OOCTY)KHMBAHHUS  y4EeOHOTO
000pyI0BaHUA.

kadsr 1151 XpaHeHus yueOHO-METOINYECKOM JOKYMEHTAINH, y4eOHOro 000py10BaHuUs
1 y4eOHO-HATJISTHBIX TTOCOOHIA.



Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuXxcs

IIpuio:xenue 1.

Tema TUCIUILUINHEL Bun Koi-Bo Dopmbl
Haumenos CaMOCTOSITEJIBH | YaCOB KOHTPOJIS
aHUueC oif
a3JesIoB
pasAl paboThI
Oynkuuu. Oynkuuu. CriocoOsl IIpoBepka
3amanus GyHKIUH. Buabl oToOpaskeHmid. BBITNOJIHEHU
IToaroroBka x g
I'padux k. O6paTtHas MPAKTUYECKOM
p}? (byHku 6 P . p y JIOMAIITHETO
kiusi. KoMmosuiust oTo0paskeHmid. 3aHSTHUIO
Pazmen 1. | GyHKI Il P 3a1aHAs
Obmue Orpoc.
TTOHATHS O
GyHkmn ITucbMEHHBIH [Tpoepka
SKCTPECC-0Mpoc | o KOHCICKTOB.
Ompoc.
Pemenne 3anau
N3
[Ipenen dynkmuu. OnpenencHue 2 [IpoBepka
npenena GyHkuuu. EnMHCTBEHHOCTD BBITIOJTHEHH
o IToaroroBka x
npenena ynkuuu. CBoKcTBa IpeaesioB s
. MPAKTHYECKOM
¢byukun. [Ipegen MOHOTOHHOM p y MHIUBUAYa
3aHATHIO
¢bynkaun. [Ipeaen koMno3uuu BHOTO
¢dbynakuwmii. CpaBHeHne QyHKINN B Perenne 3axad JIOMAIITHETO
OKPECTHOCTH 3a/IaHHOM TOYKH. W13 3a/laHusl.
3ameuaTeNbHbIe MPEeebl.
Pazpnen 2. HenpepbiBHOCTB. 2 [IpoBepka
[penen HenpepsiBHOCTH yHKITMH. CBOMCTBA 1 BBIIOJIHEHU
. OJITOTOBKA K
DYHKIUMH U | yerpeppipabx hyHKIHIL. A 5 s
ee KOHTPOJIBHON
HenpepbsIBHOCTB 351€MEHTAPHBIX JIOMAIITHETO
HEIpephIB . pabote
HOCTE ¢dbyskuii. OTHOCTOPOHHUE MPEACIBI U 3a/laHus
TOYKH pa3pbiBa QYyHKIUH.
Knaccudukanus Touek pa3pbia.
CpoiicTBa (hyHKIIMIA, HEMTPEPHIBHBIX HA
OTpe3Ke.
KouTtponsHas padorta [IpoBepka
KOHTPOJIBHO
i paboTHI,
aHaIm3
Hroro mo pasneny 6




[IpousBonnas u nuddepeHmman. 2 [IpoBepka
Ornpenenenue NpoU3BOHOMN U BBITIOJTHEHH
o [TonroroBka k
maddepennnana. I'eomerpuyeckuid, s
. . MPaKTUYECKOMY
(u3HUeCKUit 1 IKOHOMUIECKHUI CMBICIT JIOMAIITHETO
. 3aHSTHUIO
MIPOU3BOIHOM U quddepeHnunana. 3a/laHus
CBoiicTBa MPOU3BOAHBIX, CBI3AHHBIX C Pelrenne 3ana4
apuPMEeTHUECKUMU JCHCTBHSIMH. W13
[IpousBoHast 0OpaTHOM M CIOKHOM
¢bysakun. [IponsBoaHbIE H
mddepeHnnanbl BBICIIUX MOPSIKOB.
Paznen 3.
Tuddepen OcHOBHBIE TEOPEMBI 2 Brinosinenu
UATBHOS T depeHInaIbHOT0 UCUUCIIEHUS e
Pemenne 3anau.
ncuncnenu | Auddepennnanbubie TeOpeMbl 0 MHTEPHET-TE
e ¢pynakiuii | cpeanem: depma, Posurs, Jlarpanxka, TTpopaGoTka CTa B
OJIHOU
I Komm. IIpaBuiio Jlonurans. KOHCIIEKTA JIOMAaITHUX
ngeMeHH JIEKIUH YCIIOBUSAX
ot
Uccnenosanue ¢pynkuuid. [Ipusnaku 4,2 ITposepka
MOHOTOHHOCTU (DyHKITMHU. JIoKaTbHBIC BBITIOJTHEHU
o Pentenue 3agau
IKCTPEMYMBI (PYHKUIUH. s
TTpopa6oTka JOMAIIIHETO
BrinmykiiocTs ¥ TOUkH neperuda S
. KOHCIIEKTa A
¢dbynaknumii. AcumnToThl. [locTtpoeHue
. JCKIUU
rpaduKoB PyHKITHIA. 1t
HToro no pazaeny 8,2 IK3aMeEH
Hroro 3a 1-ii cemecTp 14,2
Heonpenenennslit uHTErpal. Ompoc.
[TepBooOpa3Has u e€ CBOMCTBA. IIpoBepka
.. N Pewenue 3anau
Paznen 4. Heonpenenénunslii uaterpan. Tabmuna a KOHCIIEKTOB.
HWurerpans HEONPENEIEHHBIX HHTErPAJIOB. 3aMeHa IIpopaGotka | 3
HOE . "
NIEPEMEHHOM B HEOTPEEIEHHOM
ncuncenn | 6P o p KOHCIIEKTa
e dynxuuin | WHTETPae. POPMyNa HHTETPHPOBAHUA JEKIHH
OTHO 10 YaCTSIM.

NIEPEMEHH




[Tpuémbl 1 METOIBI 3 [TpoBepka
UHTErpupoBanus. IHTerpupoBanue BBIIIOJIHEHU
[TonroroBka k
palMOHAIBHBIX U UPPALIMOHATBLHBIX s
o IIPAKTHYECKOMY
¢byHakmi. HTErprpOBaHHe HEKOTOPBIX JIOMAIITHETO
. 3aHATHUIO
TPUTOHOMETPHUCCKUX (PYHKIIHIA. 3aJ1aHusl.
WuTerpansl, He Oepymuecs B Pewrenne 3axad Tecr.
JJIEMEHTAPHBIX (PYHKIIUSIX. W13
3 Brimosmenn
Onpenenennblil uHTErpan Pumana. e
HeobOxonumble n pocrarounsle ycioBus | Pemenue 3agau
. . UHTEPHET-TE
uHTerpupyemoctu ¢yHkuuii. CpoiicTBa
UHTErpUPYEMBIX (QYHKIIUH. [TpopaboTka cra B
KOHCIIEKTA AOMAMIHAX
JICKITHH YCIOBUAX
3 Ompoc.
OcCHOBHBIE TEOpPEMBl HMHTErPaIbHOIO TTpoBepka
ucunucnenusi. UWHrerpanbHas Teopema o | Pemenue 3agau
KOHCITIEKTOB.
cpenHeM. CBsi3b MeXay ONpeaeseHHbIM
I 6 IIpoBepka
u HEOMpeIEICHHBIM HWHTETPajIoM. pOpadboTKa
dopmyna Hetorona-Jleiiouuma. KOHCIIEKTa BBIMOJTHCHH
@opMyJsibl  3aMEHBI  [IEPEMEHHON U JIEKITHH A
WHTETPUPOBAHUE  TIO 4acTsaM B JOMAIIIHETO
ONIpCACIICHHOM HHTErpajc. 3aIaHUA
[IpumeHenne onpenesIeHHOro 3 [IpoBepka
uHterpana. IlonsaTtue momanu u BBITIOJIHEHH
o Pentenue 3agau
o0bvema. Briuucienue miomaseii. A
[Tnomans Gpurypsl B MosIpHBIX TTpopa6oTka JOMAIIHETO
KOOpJAMHATaX. Beruncienne JHbI KOHCHCKTA 3a/1aHus
KpuBoi. [1nomans noBepxHOCTH JIeKIHH
Bpaienus. O6beM Tel BpalleHusl.
du3nuecKue NpuIoKeHUs
OIIPENIETICHHOTO UHTErpasa.
HecoOcTBeHHBIC HHTETPATIBI. 3,3 Tecr.
HecoOcTBeHHbIe HHTETrpabl IEPBOTO [IpoBepka
IToaroroBka k
pona. HecoGcTBeHHBIE HHTETPaAIbI TE3HCOB
MPaKTUYECKOM
BTOPOTO pOJa. p ceKoMy JOKJIa/I0B.
3aHATHUIO
IIpoBepka
BBITIOJTHEHH
A
JIOMAIITHETO

3aaHuA




HToro no pazneny 18,3 IK3aMeH
[Ipenen u HenpepbIBHOCTH (DYHKIMMA ITogroroBka k IIpoBepka
HECKOJIbKHX ITCPCMCHHBIX. Hpeneﬂ [IPAKTUYECKOMY BBIIMIOJIHCHU
(YHKIIMH IBYX ITEPEMCHHBIX. O —— q
HenpepsIBHOCTH KIAW OB
Paznen 5. . ep g bynximu 1BYX TOMAIIIHEro
NePEMEHHBIX.
PyHKIMH 3aJlaHus
HCCKOJIBKH | YactHble mpou3Boaubie. JJuddepeniman 20
X (yHKIIUM TBYX TIEPEMEHHBIX, €T0
HCPEMEHH | peomeTpUUecKHii cMbICT. [ pagreHT
BIX ¢yukuuu. [IpousBoanas mo
HampasJIeHNI0. YacTHbIE TPOU3BOIHBIE
BBICIINX NOPsAAKOB. KpuBonmHEHHbIE U
JIBOMHBIE UHTETPAJIBIL.
Uucnossie psaasl. CoiicTBa cxomsamuxces | [IpopaboTka [TpoBepka
psinos. [IpusHaku cXoquMOCTH KOHCIIEKTA BBITIOJTHEHU
MOJIOKUTETBHBIX PAIOB. JICKIIHH a
3HaKonepeMeHHbIe psiibl. AOCOIOTHAS U
14.1 JOMalIHETO
YCIIO0BHasA CXOOAUMOCTHb pAa0B Pemenne 3a7a4 !
3aJlaHus
IToaroroBka x
MIPaKTUYECKUM
Paznen 6. p
Psitpl 3aHATUSAM
Hroro 3a 3-ii cemecTp 34,1 3auer ¢
OLICHKOM
OyHKIIMOHAIBHBIC psabl. O0IaCTh Pewenne 3amau | 20
cX0auMOoCTU. PaBHOMEpHask CXOIMMOCTh
¢dbyHkronansHOTrO psina. [IpusHak IIpopabotka
Pasnen7 | Bejiepmrpacca paBHOMEpHOI KOHCIICKTa
OYHKIHOH | CXOAUMOCTH (GYHKIIMOHATBHBIX PSIOB. JEKIHH
ATBHEIE CBoiicTBa paBHOMEPHO CXOJISALIUXCS
psIBL psanoB. CTeneHHble psiibl U UX CBOMCTBA. [ToAroTOBKA K

Pa3noxxenue QyHKIMII B CTETIEHHBIE
paabl. [Ipunoxenns QyHKIHOHATBHBIX
pAIOB

MMPAKTUYICCKOMY
3aHATHUIO




Pasnen 8

Juddepenunanbubie ypaBHEHUS Pemenue 3agau | 20

ITpopaboTka
KOHCIIEKTa
JICKIIUHU

IToaroroBka K
MPAKTUYECKOMY
3AHATHIO

Hroro 3a 4 -ii cemecTp 40 3auer ¢

HToro mo gucuunanHe

106,6

IIpuMepHBbIil nepedYeHb BONPOCOB K IK3aMeHY B 1-M cemecTpe

10.

11.
12.

JleicTBUTEIbHBIC YHCTIA.
CriocoObl  3a7aHMs U IPOCTEUIITNE CBOMCTBA (DYHKIIUH.

Yucnosas nociienoBaTeIbHOCTh. MOHOTOHHBIE TIOCen0BaTenbHOCTH. [Ipenen
[IOCJIEI0BATENLHOCTH.

TeopeMao CAMHCTBCHHOCTH IIpC€Aciia II0CICA0BATCIbHOCTH.

Beckouneuno Majble M OECKOHEYHO OOJIbIINE IOCIEN0BATEILHOCTH.
Knaccudukanus OECKOHEUYHO MajblX IOCIEI0BATEIIbHOCTEH. CBoiicTBa
0OECKOHEUYHO MabIX MOCIEN0BATEILHOCTEN.

KpI/ITepI/Iﬁ CymeCTBOBaHUA IIpE€Aciia IMOCICAOBATCIIPHOCTH Ha  A3BIKE
OECKOHEYHO MAJIbIX.

TeopeMa 0 Ipeacic CyMMBI, Pa3sHOCTHU, IIPOU3BCACHHUA W YaCTHOI'O
MOCJIEIOBATEIILHOCTEH.

TeopeMa 0 IHpcacie HpOMe)KYTOHHOﬁ IIOCJIICAOBATCIIbHOCTH. HpI/IHI_[I/Il'I
CTATnBArOIMNXCsa CCIrMCHTOB. Hpe/:[en q)YHKI_II/II/I B TOYKC.

I'eomerpuueckas unTeprnperanus mnpeaena GyHkuuu. [IpaBuna HaxoxaeHUs
npeznenos Gynkuuidi. Teopema o mpezene NPOMEXYTOYHON (QYHKIMH.

IlepBbrit  3ameuarenbHblt  mpenen. OXHOCTOPOHHME U OECKOHEYHO
6osbIIMe MpeJieibl PyHKIHH.

IIpenen cnoxxnoit pynkuuu. Yucino "e" u cBA3aHHbIE C HUM MPEAEIbI.
OmnpeneneHuss  HENPEPHIBHOCTH  (PyHKIMHU B Ttouke. CBoiicTBa
HenpepbIBHBIX GyHKIMK B Touke. Kitaccudukanus Touek pazpbiBa GyHKIUH U
UX F€OMETPUYECKAsi HHTEPIPETaLusl.

OLICHKOH




13.

14.
15.

16.
17.
18.

19.
20.
21.

22.

23.

24.

25.
26.
217.

28.

29.

30.
31.

Teopema O HEOPEPBIBHOCTH CYMMBI, pPa3sHOCTH, IIPOM3BEICHUS U
YaCTHOTO HEMPEPHIBHBIX (DYHKIUH.

IIepBas Teopema Beliepmpacca.

Bropas teopema Beliepiurpacca.
IIepBas reopema bonpnano-Komniu.

Bropas Teopema bonbnano-Komm.
Heo0xoanMmoe u nocratoyHoe ycioBue TudpepeHIpyeMocTd (HyHKIIH.

Ou3NYeCKUi M TEeOMETPUYECKHA CMBICI Tpou3BogHOU. Jluddepeniman
(GYHKIUH, €ro T'eOMETPUYECKHN CMBICA M NPUOJMKCHHBIC BBIYHUCICHUSA C
OMOIIBI0 quddepeHnana.

HenpepriBHOCTH 1 depeHnrpyeMoil pyHKINH.
[IpousBoiHas CyMMBbI U pa3HOCTH (PYHKIUH.

[IpousBonnas mnpousBenenuss ¢GyHkuil. Ilpous3BomHas YacTHOro JABYX
¢bynkuuil. [IponsBoaHas cioxHOW QyHKIIUH.

[TpousBoanas obpatHoit GpyHkumu. [IpousBoHas mapaMeTpuuecku 3aJaHHOMN
GyHKIUU.

[IpousBonHas mnoxazatenbHOM ¢yHkIuH. [lpousBoaHas norapudmMuyeckoit
¢byukun. [IpousBoaHast cTeneHHON QyHKUIUU.

[IpousBonHbie TpuroHomerpuueckux GyHknuii. IlpousBogHble 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUA.

Teopema Posns.
Teopema Jlarpanxa.

Boruncnenue yria Mexay 1ByMsi KpUBBIMU YcnoBue MOCTOSTHCTBA
(GhyHKIIMM B MHTEpBasie. Y CJI0BHE MOHOTOHHOCTH (DYHKLIMU B HHTEpBAJIE.

OkcTpemMyMbl GYHKIMM M UX HaxoxieHue. Haumbonbllee M HauMeHblIee
3HaueHus! GyHKIHUU Ha OTpe3Ke.

Teopema Komu. [IpaBuio Jlonutans. [Ilpon3BoaHbIe BBICIIUX MOPSAIKOB U UX
MIPUIIOKEHHUSL.

Mmuorounen Telnopa u ero coricrBa. @opmyna Teitnopa.
®opmyisl Teitnopa mus yHKIui y=e*, y=sinx, y=cosx, y=In(1+Xx)

IIpumepHbIil epeyYeHb BOMPOCOB K 3K3aMeHY BO 2-M cemMecTpe

© oo N Ok wWwdRE

IlepBooOpa3Has u ee cBoiicTBa. HeornpeneneHHbIi MHTErpal U €ro CBOWCTBA.
Tabnuia 0OCHOBHBIX HEONPEAEICHHBIX HHTEIPAJIOB.
WHTerpupoBanue 1o 4acTsaM U 3aMEHOM NIEPEMEHHON B HEONIPEAEIEHHOM UHTETpaJle.
Tunosble MUHTErpATIBL.
CxeMa UHTErpUPOBaHUS. PAlMOHATIBHBIX (QYHKIUH.
WHuTerpupoBanue npocTeimx uppanuoHaIbHbIX (YHKINHN.
WHuTerpupoBanue TPUrOHOMETPUUYECKUX  (DYHKIUH.
3agaun, IPUBOIALINE K MIOHATHUIO ONPEAEIEHHOTO HHTETpaIa.
AnmutuBHas ¢yHkuus npomexytka. [InotHocts. Cymmelr lapOy u Pumana. MuTerpan

Pumana. YcioBust MHTErpupyeMOCTH.

10. CBoiicTBa onpeeneHHOro HHTErpaa.



11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Teopema o cpenHem 3HaueHuu. OIpeneieHHbIH HHTErpail ¢ IMEPEMEHHBIM BEPXHUM
IPEIEIIOM.

®opmyna Herorona-Jleiibnuna.
[TpuGnnxeHHbIe BEIYMCICHUS ONPENCICHHOTO HHTETpaa.
HHTterpupoBaHue 10 4acTsAM U 3aMEHON IIEPEMEHHOM B ONIPEICIICHHOM HHTErpale.
Brruucnenue miomaaeit miockux puryp.
Brrancnenue o6bema Tena BpalieHus.
Beluncnenue ayMHbBL AyTy.
Brruncnenune momenTa WHEPLUHU CTEPKHSL.
Brruncnenue MomeHTa MTHEPLIMK KOJIBLIA.
Brruncnenue paboThl IepeMEHHOMN CHIIBI.
HecoOcTBeHHBIE HHTETpAIBI.

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy € OLIeHKO# B 3-M cemecTpe

RRoOoo~NRwNE

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

0.
1.
12.
13.
14.
15.
16.
17.
18.

Turmbl TOYEK ¥ MHOXKECTB Ha TUIOCKOCTH U B MPOCTPAHCTBE.
[Ipenen u HeMPEpPBHIBHOCTH (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
CaoiicTBa (hyHKITMH HECKOJBKUX MTEPEMEHHBIX HETPEPHIBHBIX HA 3aMKHYTOM MHOECTBE.
YacTHbie MPON3BOIHBIE (PYHKIIMH HECKOJIBKUX TEPEMEHHBIX.
[IpousBomHas  (HyHKIIMHU HECKOJIBKUX MIEPEMEHHBIX 110  HAMPAaBICHUIO.
I'paguieHT QyHKIIMM HECKOIBKUX MEPEMEHHBIX U €ro CBOICTBA.
[IpousBosHas ci0KHOU (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
[TpousBoaubie Boicnx nopsakoB OHIIT
DKcTpeMyMbl GYHKIIMHU HECKOJIBKUX TEPEMEHHBIX.
3amaun, MPUBOIALINE K MOHATUIO KPUBOJIMHEHHOTO HHTEerpaia | pona.
CBoiicTBa ¥ BRIUMCIICHUE KPUBOJIMHEHHOTO HHTETpaia | poxa.
3amaun, MPUBOIALINE K MOHATUIO KpUBOJIMHEItHOTO nHTerpana Il pona.
CpoiicTBa 1 BhIYHCIIEHUE KpUBOJMHeHOrO nHTerpana Il pona.
3anauu, IpUBOASILNE K OHATHIO ABOMHOIO HMHTErpaa.
CBolicTBa M BBIYMCIICHUE IBOMHOTO MHTErpaia.
[Tpunoxenuss JBOMHOTO UHTErpaia.
®opmyna  ['puHa
Jlemma 1 TeopeMa O HE3aBHCHUMOCTH KPUBOJIMHEWHOTO HHTErpaja 2-ro poja oT (popMbl
IIyTH UHTETPUPOBAHUS
TpoitHO# uHTErpai, ero CRBOMCTBA U BHIYUCIICHUE.

IToBepXHOCTHBIE HHTETPAJIbI.
OO111e MOHATHUS O YUCIIOBOM psizie.
I'apmonunueckuii psag. HeoOGxoaumoe ycinoBre cX0AUMOCTH psa.
CBoCTBa CXOAALINXCS PAIOB.
JlocTaTouHOE YCIOBUE CXOIUMOCTH MOJIOKUTEIBHBIX PSJIOB.
[Ipu3Haku cpaBHEHUS MOJIOKUTEIBHBIX PSIIOB.
ITpusnak /lanambepa.
ITpuznak Komm.
NuTerpansubiil npusHak Maxiopena-Komm.
[Tpusnak JleitOnuma.
Teopema 06 aGCOMIOTHO CXOAALIEMCS psijie



RO O N OAELNPE

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

26.
27.

0.

IIpumepHBIii IepeyeHb BONPOCOB K 3a4eTy ¢ OLEHKOH B 4-M cemecTpe

OO6mue noHsITHs 0 PYHKIMOHATBHOM pSIJIE.

[Tpusnak BeiiepmTpacca paBHOMEPHOM CXOAMMOCTH (PYHKIIMOHATIBHBIX DSJIOB.
CBolicTBa paBHOMEPHO CXOSIINXCS PAIOB.
Teopema AbGens.
WHTepBai u paguyc cCXOAUMOCTH CTEIIEHHOTO psja.
CBOIICTBa CTENIEHHBIX PSIIOB.
Pap Teinopa.
Paznosxenue snemenTapHsix GyHKIUN B psag MakinopeHa.

[Ipunoxenus panoB Maknopena

3ajaun, mNOpuBOAAIIME K TMOHATHIO JuddepeHanibHOr0 YypaBHeHUs (0 pacraje
PaZv0aKTUBHOTO BEIIECTBA)

3anaun, NpUBOJALIME K MOHATHIO TU((EepeHIMATLHOTO ypaBHEHHUs (O HaXO0XKJIEHUU
TPAeKTOPUU CHApsA)

O6mue nousTus o qudPepeHnnaTbHOM YpaBHEHUH U €T0 PEIIeHUN
JuddepennnanbHble ypaBHEHUS IEPBOTO MOPSAIKA C pa3ACSIOIIMMUCS TEPEMEHHBIMU
Juddepenunanbable  ypaBHEHHMs]  [EPBOTO MOpPSAAKAa OJHOPOIHBIE OTHOCHTENIBHO
MIEPEMEHHBIX X U Y

Juddepenunanbible ypaBHEHHsI NEPBOrO MOPSIKA, MNPUBOASIIKMECS K OJHOPOIHBIM
OTHOCHTEIIEHO TTEPEMEHHBIX X U Y

Jluneiinsle nuddepeHIanbHble ypaBHEHUS IEPBOTO MOPsIIKA

VYpaBHenue beprymm

VYpaBHeHus B oJHBIX quddepeHnnanax

Juddepenunanbable ypaBHEHHsI BHICIIUX MOPSIKOB, TOMYCKAIOIINE MOHIKEHUE MOPsIIKa
Jluneiinbie nuddepeHanbHbIe YpaBHEHUS BTOPOTO TOPSIKA U CBOMCTBA MX PEIICHUM
Pemenue oqHopoaHOTO THMHEHHOTO  AU(dEpEeHInaTbHOIO YpaBHEHUS BTOPOTO MOPsAKa
C MOCTOSTHHBIME ~ KoaddunmrenTamu (D>0).

Pemenue oqHOpoAHOTO JTMHEHHOTO AU PEpEeHINANTBHOTO ypaBHEHUS BTOPOTO MOPsAKa
C MOCTOSTHHBIME  KoaddunrenTamu (D=0).

Pemenue otHOpoAHOTO JTMHEHHOTO AU(PEepeHInaTbHOTO0 YpaBHEHUS BTOPOTO MOPSIKA
C MOCTOSTHHBIME ~ KoaddunrenTamu (D<0).

Pemenune HeogHOpOAHOrO JHHEWHOTO JUdEepeHINATIbHOTO  YpaBHEHHUS  BTOPOTO
MOPSIJIKA C TOCTOSTHHBIMU KOA(PPHUIIMEHTAMH U TIPaBOIl YaCThIO CHEIHAILHOTO BUAA
Pemenune HeogHOpPOAHOrO JMHEWHOTO AuddepeHIuanbHOr0  ypaBHEHHS  BTOPOTO
MOPSIIKA C MOCTOSHHBIMH KO3(Q(PHUIIMEHTaMU U MPAaBOM YaCTbiO, SBJISIOMICHCS CyMMOM
(GyHKIMI criennaabHOTO BUIA

MeTo Bapraluy MpOU3BOJIBHBIX MOCTOSHHBIX

Cucremsl muddhepeHIHanbHbIX YPaBHEHUH U CIIOCOOBI UX PEIICHUH.

IlepeyeHb NPpaKTHYECKUX 3aJMAHUI JJI MOATOTOBKH

K 3K3aMeHy B 1-M cemecTpe

. TIPEJEJIbI



3aganue 1. Haiitu npenen ynuciioBoi ociea0BaTeIbHOCTH:

1 3-n)—-(B+n)’
m =y @1 n)y

. (A=n)' —(4+n)
lim 5= 5y

i G20 ~G+2ny’
M”42 (44 n)

3ananmue 2. Haittu nipenen GyHKITUN:

(x*=2x-1) (x+1)

1. 4
11}!’11 x'+4x* -5
P -3x-2)
3 1 (" —3x-2)
11}9 x+x°
. (P +2x-3)
5. llm—

o X +4x7 +3x

3ananme 3. Haiitu npenen ¢pyHkuuu:

2. lim 3-n) -3+n)

S d—ny +@+ny

Rt G-n) —G+n)
MY 3 (44 30y

2. 1 (x* +3x+2)’
' x£@x3 +2x°—x-2

) 2x% +x—-1)?
lim ( )

x4 2xt—x=2




. In(1+sinx) . I—coslOx
Lilim————— 2.[im——
>0 Sindx o et —1
3x7 = 5x 1—cos2x
3. /i A 349y O
lxl_{qo/l sin3x lxll?o/l cos7x —cos3x
. 4x
5. _
M- ea)
I1. TITPOU3BO/IHAS

3aganue 4. Haiitu npou3BoIHYIO0 QYHKINHU:

1. y=(x'+4)/x

3. y=2/(x"+2x)

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

3aganue 5. Haiitu npousBoHy0 QyHKINY :

_2(3x° +4x7 —x-2)
15V1+x

1.y

2.y

2. y=(x"—x+D/(x-1)

4, y=4x"/3+x%)

X =D+
=

3x



x'—8x7 22X’ —x-1

3. y=—— o=t T
YT - RN

:(1+x8)\/1+x8

5.
Y 12x"

3aganue 6. CocTaBUTH ypaBHEHHUS KacaTeIbHON M HOpMAIIU K TpaguKy (GYHKIUU B TOUKE C
abCIMCCOn Xo.

1. y=@4x-x")/4, X, =2 2. y=2x"+3x-1, X, =—2

3. y=x-x x,=-1 4, y=x*+8Jx-32, x,=4

3ananue 7. BprauciuTh NpuOIMKEHHO 3HaUYeHNE (DYHKIIUHA B TOYKE X C IIOMOIIIBIO
muddepennnana GyHKIINA:

1. y=%¥x, x =776 2. y=¥x*+7x, x =1012

3. y=(x+v5-x?)/2, X =0,98 4. y=3/x?+2x+5, X =097

5. y=x", x=1,021

3az[aﬂne 8. Haiitu HanbonbIIee ¥ HAUMEHbBIIICE 3HAUCHUS (I)YHKI_II/II/I Ha 3aJaHHOM OTPE3KE:

1. y=4x*+1, [-23] 2. y=x"+3x, [42]



3. y=(x+2), [-14] 4. y=3x*+2x+5,  [0;:2]

5 y=x", [-1;2]

3aganue 9. Iloctpouts rpaduk GyHKIIMHU C TOMOUIBIO TPOU3BOJHON (DYHKIIMH IIEPBOTO

Mopsi/IKa :
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

3apanme 10. Haiitu mpou3BOIHYIO TPETHETO MOPsIKA (PYHKITUU:

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

IlepeyeHb NpaKTHYECKUX 3aJaHUM JJIS MOATOTOBKH

K 3K3aMeHY BO 2-M ceMmecTpe



I1l. MUHTEI'PAJIbBI

3ananme Ne 11. Haiitu HeonpeaeieHHBIA HHTETPaA

[(x+3x> =2)dx | [Gx+3x7-13x")dx

: (2x + 28 — 5)dx . [(23x+ 3x” —2x7)dx

_' (x+3x> —2x")dx

3ananue Ne 12. Haiitu HeonpeaeneHHbBIN HHTETpal

5.

" [ (x+3)sin 2xdx [(x+3)etax
2.
| (5x +8) sin 9xdlx [ (4x - 9)sin 6xdx
3. 4,

j(x +3)e* dx
5,

3apanue Ne 13. Haiitu HeonpeaeneHHbIN HHTETPaA

L 2x° +3x* —4x+5 X +6x>—4x+5
J dx J

x+3 2. x+1



2%’ +3x7 —4x -3
. | v ;
' xX+5 ' 7x® +3x" —4x +38
I dx
x—4
2x° +8x% —4x +4
. I dx
' x—38
3aganue Ne 14. Haiitu nmiomaas GUrypsl, orpaHUuYE€HHOM JTMHUSAMHU:
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

3apanne Ne 15. Beraucnuth 00beM Tela, MOJYYEHHOTO OT BpaimieHus BOKpyr ocu  OX
IJI0CKON (UTYpBI, OTPaHUYCHHOMN JIMHUSMU:

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



3aganue Ne 16. BprunciauTh JUIMHY 1yTy KpUBOMH, 3alaHHON B IOJISIPHBIX KOOPIMHATAX:

1. p=3" -m2<¢p<m2 2. p=2e""" -m/2 <o <m/2
3. p=5¢' -n/2 <@ <m/2 4. p=5&""" /2 < <u/2
5. p=6e"""" -m/2 <o <m/2 6. p=3&""", 0<p <3

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

9. p=5¢"" 0<¢p<u/3 10. p=12¢""" 0<¢p <n/3

3ananne Ne17. BoraucnuTh HeCOOCTBEHHBIN HHTETPAN WM JOKA3aTh €r0 pacXxoIMMOCTh

Yoot g T 2dx
2 > _fzx/x2—6x—7
14-|-X
+00 dX
> !4_X2 4 j(x+2)dx
3 VX2 —3x—4
+00 dx
5. j—
14-|-X

IlepeyeHb NpaKTHYECKUX 3aJaHUH IJI OATOTOBKH

K 324eTy ¢ OLIeHKOH B 3-M ceMecTpe



V. PSIIbI

3aganue Ne24. lccrnenoBarh Ha CXOAMMOCTD PAf

2n +3n + 5 | i 6n° +3n + 5

[Ms

: 1n5+3n3+6n2+7 n:1n +7n3 +6n%+7

[Ms

2n® +3n + 5 i 2n? +3n + 5
n° +3n%+6n%+7 oy

5 3 2
o — N~ +3n~ +6n° +7

2n“ +3n + 5
n°> +3n3+6n°+7

LM

-]

3apanue Ne 25, HccienoBaTh Ha CXOAUMOCTD PsiJT

=y n! = (2+n)"”
3 Z (5+2n)" 4 i D7
(2 -+ n) T n !

S. 0 2n+1
2.

n=1 n!



o

IIpumepHbIii IepevYeHb 3aJaHUM ISl OATOTOBKH K 324€eTy € OLCHKOM

.}II — 2‘?:1'

Il

S

B 4 cemecTpe

—4x? +6, y(0)=2, 2. Vv =</4x-8. y(2)=2.
V' =32x -log, x, (=0 4. =i £5- (P 7).
V' =sin’ 2x-cos” 5y. 6. ¥ =7Tsin" 2x-cos” 5x.
=5xy + Txy, »D)=1. 8 33y =467 10)=0.
¥ +4)y=9-" 10, (x+4))y" =(9+2)" JIn(x+4).
11. ﬂ'}@=2x?j v+3, _}l{}]:d
dx b's
1
6) 2" -3y =—{5x"+3)-»’. ,vu):E-,
- +1)e*
12. o % y_[xtl)e y(l)=e
ax x X
1
) 2y +3ycosx =& (2+3cosx)-— v(0)=
¥
2
13. @) y'=2_2lex y(1)=1
X X
6) (n' +y)=x", »(1)=3
1 12
14. a) y'——y=——. y(1)=4
X
dv 1
——-y=2 v(i0)=—.
)dx y=2x" (0) 3
15. }d—l E=f rl'{l)=—ii
dx X 6
6) 3/ +5y =(4x-5)-»". v(1)=1



IIpunoxenue 2

OIIeHO‘leIe cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KYTO‘{HOﬁ arreCcranmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CTpyKTypHBI
1 DJIEMEHT
KOMTIETEHIIH
u

Nupuxarop
JOCTHIXCHUA
KOMIICTCHIITHN

OneHouHble cpescTBa

OIIK-8 CriocoOeH OCYIIECTBIISATh MEAArorMIECKYIO JISATETbHOCTh Ha OCHOBE CICIIMATLHBIX HAYIHBIX 3HAHHIMA

OIIK-8.1

[Inanupyer n
MIPOBOJIUT
Hay4JHbIE
HCCIICOBAHNS B
obnactu
MeJaroruyecko
U NeITeNbHOCTH

JIig niiaHupoBaHUsT U MPOBEIEHUSI HAy4YHBIX MCCIEAOBAHUM B 00JIACTH MEJaroruueckoi
JEeSITEIbHOCTH JTOJDKHBI OBITh N3y4eHbl OCHOBHbBIE MIOHATHUS, UX CBOICTBA, (POPMYIIBI U TEOPEMBI,
CBOMCTBa, GOPMYIIBI U TEOPEMBI 00 OCHOBHBIX MOHATHIX U 10KAa3aTeIbCTBA HEKOTOPHIX U3 HUX

IIpuMepHBbIi NepeyeHb BONPOCOB K 3K3aMeHy B 1-M cemecTpe
1.JleficTBUTEIBHBIC YHCIIA.

2. CriocoObl 3ajaHus ¥ MPOCTEHIHE CBOMCTBA (DYHKITUH.

3. Uwmcnosas IOCJICI0BATCIIbHOCTBD. MoHOTOHHEIE IIoCJICA0BATCIIBHOCTHU. Hpenen
IIOCJICA0OBATCIIbHOCTH.

4, TeopeMao CANMHCTBCHHOCTH TIIpC€aciia IIOCICA0BATCIbHOCTH.

5. beckoneyHo Majble M OECKOHEYHO OOJIbIINE IIOCJICA0BAaTCIIbHOCTU. KJ'IaCCI/I(bI/IKaI_[I/IH
OECKOHEYHO MaJIbIX HOCJ'ICI[OB&TGJIBHOCTGIZ. CsoiicTBa OECKOHEYHO MaJlbIX
MOCJIEIOBATEIILHOCTEH.

6. KpI/ITepI/Iﬁ CyHIECTBOBAHU IpE/iciia MMOCICA0BATCIIbHOCTU Ha A3bIKEC OECKOHEYHO MaJbIX.
7. TeopeMa O Impeaeyic CyMMbI, PasHOCTH, IPOU3BCACHHUA U YACTHOT'O MOCIIE0BATEIILHOCTEH.

8. TeopeMa 0 Ipencie HpOMe)KYTOQHOﬁ nocCjaca0BaTCIbHOCTH. HpI/IHI_[I/IH CTATUBArOMIXCs
CCTMCHTOB. Hpeﬂen (byHKI_[I/II/I B TOYKEC.




10.

11.
12.

13.

14.
15.

16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
217.

I'eomerpudeckas naTepnperanus mnpeaena GyHkuuu. [IpaBuiia HaXoxIeHUS TPEaeTIoB QYHKITUH.
Teopema o mpezene NPOMEKYTOYHOHN (PYHKIIHH.

IlepBprit  3ameuvarenvHbplid  mpenen. OAHOCTOPOHHME W OECKOHEYHO OOJIBIINE IPEIEIIb

byHKIHIH.
[Ipenen cnoxxnoit pynkuuu. Yucino "e" u CBA3aHHBIE C HUM TPEIEIbI.

Omnpenenenusi HenmpepblBHOCTH (yHKIMM B Touke. CBOHCTBa HEMPEPHIBHBIX (YHKIHN B
touke. Kiaccudukanus Touek pa3pbiBa GyHKIIUH U UX TEOMETPUIECKAsT HHTEPIIPETAIHS.

Teopema 0 HENMPEpPBIBHOCTU CYMMBI, Pa3HOCTH, NIPOU3BEIACHUS U YaCTHOTO HENPEPbIBHBIX
(GyHKIU.
[IepBas Teopema Beliepmpacca.

Bropas teopema Beliepmrpacca.
[IepBas reopema bonpnano-Komnim.

Bropas Teopema bonbnano-Komm.
Heo6xomumoe u nocrtatounoe ycinoBue nudepeHnupyeMocT GyHKITHH.

Ou3nveckuii. W TEOMETPUYECKUU CMbICH mpou3BogHo. [uddepenuman Qynkmuum, ero
r€OMETPUUECKUN CMBICI U MPUOIMKEHHbIE BBIYMCIIEHUS ¢ TIOMOIIbIO TuddepeHnuana.

HenpepsiBHOCTh mudpdeperupyemMoit GyHKITUN.
[IpousBoiHAs CyMMBI M pa3HOCTH (DYHKITHA.

[IpousBomnas mpoussenenust GyHkuuid. [IponsBomnas yactHoro nByx dyHkuuid. [IpowsBogHas
CJIOKHOU (DYHKITHH.

[IpousBonnas oOparnoit ¢pynkuuu. [IponsBogHas mapameTpuyeck 3aJaHHON (DYHKIIUH.

[IpousBonnass  mokazatenbHOM — pyHkuuu. IlpouwsBoanas  norapupmuyeckoil  QyHKIUH.
[IpousBoHas crerneHHON QYHKIIUH.

[IpousBonHbie TpuroHoMerpuueckux QyHkuuid. [IponsBoaHbIe 0OPATHBIX TPUTOHOMETPHUUYECKUX
(byHKIHIA.

Teopema Posts.

Teopema Jlarpanxa.

Brruncienue yriia MExKAy ABYMSI KpHUBBIMU YciaoBue IOCTOSHCTBA (I)YHKI_II/II/I B HHTCpPBAJIC.
YcinoBr€ MOHOTOHHOCTH (bYHKI_II/II/I B MHTCPBAJIC.




28.

29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.

OkcTpeMyMbl (YHKIMM W HX HaxokaeHue. Haumbomnblliee W HauMeHbIIEe 3HAYCHUS (QYHKINUU
Ha OTpPE3KE.

Teopema Kown. IIpaBuno Jlonurans. [Ipon3BoaHble BBICIINX MOPSAIKOB U UX IIPUIIOKECHUS.
Muorounen Teinopa u ero coricrBa. @opmyna Teiiopa.
®opmyisr Teiinopa wist pyHKImA y=e", y=Sinx, y=cosx, y=In(1+x)

IIpumepHBbIii NepeyeHb BONMPOCOB K IK3aMeHY BO 2-M cemMecTpe

[TepBooOpasnas u ee cBoiicTBa. HeornpeeneHHblit HHTErpaji U €ro CBOMCTBA.
Tabnuia 0CHOBHBIX HEONPEIEIIEHHBIX HHTETPAJIOB.
HNHTerpupoBanue no 4acTsM ¥ 3aMEHOM NIEPEMEHHON B HEONPEIETICHHOM HHTETpaJIe.
TunoBbie HHTErPAIIBIL.
Cxema UHTETrpUpOBaHMS. PAIIMOHANBHBIX (PYHKIIUH.
HHTerpupoBaHue MpoCTEHIINX UPPATMOHAIBHBIX (DYHKITHIA.
HNHTerpupoBaHne TPUTOHOMETPUICCKUX  (DYHKITHM.
3anauu, TPUBOASIINE K HOHITHIO ONPEIEICHHOTO HHTErpaa.

AnmutuBHas GyHKIus npomexytka. [lnotHocts. Cymmbl JlapOy u Pumana. MuTterpan Pumana.
Y c1oBUSI UHTErPUPYEMOCTH.

CBolicTBa ONpeIeICHHOr0 HHTErpaa.
Teopema o cpegHeM 3HaueHUU. ONpeIeICHHBIN UHTErPal C IEPEMEHHBIM BEPXHUM  MPEETIOM.
®opmyna Herotona-JleitOnuna.
[TpuGnmxeHHbIC BBIYUCIICHHS ONIPECIICHHOTO HHTETrpaJa.
HuTerpupoBanue 1o 4acTsM U 3aMEHOU MEPEMEHHOM B ONPE/ICTICHHOM UHTErpalie.
Boruncnenue miuomasei niockux Guryp.
Brruncnenue o0bema Tesa BpalieHus..
Brrunciienue JuiMHbI 1yru.




49.
50.
ol.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.

Brruucnenue Mmomenra UHEPIUH CTEPIKHSL

Brruncnenne MOMEHTa MHEPIMU KOJIBIIA.

Brraucnenue paboTsl IEpEMEHHOM CHIIBI.
HecoOcTBeHHBIE HHTETPAIBI.

IIpumepHBbIii NepeyeHb BONPOCOB K 3a4eTy ¢ OLIEHKOI B 3-M cemecTpe

Turnbl OKPECTHOCTEN TOYEK U MHOYKECTB Ha IJIOCKOCTH M B IPOCTPAHCTBE.
[Ipenen u HeMPepBHIBHOCTHh (PYHKIIMH HECKOJIBKUX IEPEMEHHBIX.
CaoiicTBa (hyHKITMH HECKOJBKUX MEPEMEHHBIX HEMPEPHIBHBIX Ha 3aMKHYTOM MHOKECTBE.
YacTHbie MPOU3BOIHBIC (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
[IpousBomHas (QyHKIIMHM HECKOJBKUX MIEPEMEHHBIX 110  HAMPABICHUIO.
I'pamuenT QyHKIIMM HECKOJIBKUX MIEPEMEHHBIX M €T0 CBOMCTBA.
[IpousBonHas cia0XKHOU (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX.
[TpousBoaubie BoicnX nopsakoB OHIIT
DKcTpeMyMbl GYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
3amaun, MPUBOISALINE K TOHATUIO KPUBOJIMHEHHOTO HHTErpaia | poaa.
CBoiicTBa M BRIUMCIICHUE KPUBOJIMHEHHOTO HHTETpana | pona.
3amaun, MPUBOIALINE K MOHATUIO KpUBOJIMHEltHOTO nHTerpana Il pona.
CpoiicTBa U BhIYHCIIEHUE KpUBOJUHEHOrO nHTerpana Il pona.
3anauu, IpUBOASIINE K MOHITHUIO IBOMHOIO HMHTErpaa.
CBolicTBa U BBIYMCIIEHUE IBOMHOTO MHTErpaia.
[Tpunoxenus: JBOMHOTO UHTErpaia.
®opmyna ['puna
Jlemma 1 TeopeMa O HE3aBHUCHUMOCTHU KPHUBOJUHEHHOTrO MHTErpasa 2-ro pojaa ot Gopmbl MyTH
UHTErPUPOBAHUSA
TpoiiHOl MHTErpa, ero CBOMCTBA U BBIYKCIICHHUE.

HOBerHOCTHLIe HUHTCETpaJibl.
O6H_[I/Ie TIOHATHUA O YHUCIIOBOM PAJIC.




74. 'apmonuueckuii psag. HeoOGxonmmoe ycinoBue CX0IMMOCTH psija.
75. CBoiicTBa CXOASIIMXCS PSAIOB.

76. JloctaTo4HOE YCIOBHE CXOAUMOCTH TOJIOKUTEIBHBIX PSIOB.

7'7. Ilpu3Haku CpaBHEHHUS MOJIOKUTEIbHBIX PSAIOB.

78. ITpusnak [lamambepa.

79. IMpuznak Kommm.

80. UnTerpanpHbIil mpu3Hak MekmopeHa-Komm.

81. [Ipu3nHak JleitOnuma.

82. Teopema 06 aOCOJIFOTHO CXOSAIIEMCS PSIJIE

IIpuMepHBIil nepedYeHb BONPOCOB K 3a4€Ty € OLIEHKOH B 4-M cemecTpe

OO6mme moHATHS 0 PYHKIIMOHATIEHOM PSIC.
[Ipusnak BeiiepmTpacca paBHOMEPHOW CXOIUMOCTH (DYHKIITMOHATBHBIX PSIOB.
CBolicTBa paBHOMEPHO CXOJSIINXCS PSIAOB.
Teopema Abens.
WNuTepBai u pagnyc CXOAUMOCTH CTETIEHHOTO psija.
CBolicTBa CTEIEHHBIX PAIOB.
Psn Teitnopa.
Paznoxenue snemenTapHbx GyHKIUH B psag MakiopeHa.

ITpunoxenus panoB MaknopeHa
0. 3agaum, npuBOAIIKE K HOHATHIO AU (dEepeHINaTbHOI0 ypaBHEHUs (0 pacnazie paguoakTUBHOIO
BEIIIECTBA)
11. 3agaun, npuBOAIIKE K MOHATUIO TU(PPEepeHINaNbHOTO YpaBHEHUs (0 HaXOKICHUU TPACKTOPHH
CHaps/1a)
12. O6mue nouarus o AuddepeHnanbHOM YpaBHEHUN U €T0 PELIeHUN
13. lucddepennmanpHple ypaBHEHHUS TIEPBOTO MOPSAKA C PA3ISISIONIMMUCS IEPEMEHHBIMU

R© o0 N A WNPE




14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

. Auddepennmanbupie  ypaBHEHHS MEPBOTO MOPsIKA OAHOPOJHBIE OTHOCUTEIBHO MEPEMEHHBIX X
ny

Huddepenunanbabie ypaBHEHUS IEPBOTO MOPSKA, TPUBOAAIINECS K OJHOPOIHBIM OTHOCHTEIBHO
IEPEMEHHBIX X U Y

Jluneiinsie muddepeHranbHbIe YpaBHEHHS IEPBOr0 MOPSIKA

YpaBHenue bepnymn

VYpaBHeHUs B MOIHBIX JuddepeHnnanax

Juddepenunanbabie ypaBHEHHS BBICIIUX HOPSIKOB, IOTYCKAIOIINE TIOHM)KEHUE TTOPSIKA
JIuneitusle nuddepeHIanbHble ypaBHEHNUS BTOPOro MOPSAIKa U CBOMCTBA WX pelIeHU
Pemenune omHopogHOro nuHEHHOro AMQQEpeHIanbHOrO  ypaBHEHHUS BTOpPOTO MOpsIKa ¢
NOCTOSIHHBIME KO3 dunmertamu (D>0).

Pemenune omHopogHOro nuHEHHOro AMQQEpeHInanbHOIO  ypaBHEHHUS BTOPOTO MOpsAKa ¢
NOCTOSIHHBIME K03 dunuertramu (D=0).

Pemenune onHopogHOro nuHEHHOro AMQQEepeHIuanbHOr0  ypaBHEHHUS BTOPOTO MOpsAKa ¢
noCToOsIHHBIMUA K03 dunnentamu (D<0).

Pemenne HeoqHOpPOIHOTO JHMHENHHOTO AU(QEepeHInanbHOr0 YpaBHEHUS BTOPOTO MOPSAKA C
MOCTOSIHHBIMH KO3()(QUILIMEHTaMU U NTPaBOM YacThIO CIEIMATIBLHOTO BU/IA

Pemenne HEOAHOPOAHOrO JUHEHHOro TU(PQPEPEHINATBLHOIO YPABHEHUS BTOPOTO MOPSAIKA C
MOCTOSTHHBIMH ~ KOO(P(GUIIMEHTaMH ¢ TPaBOW YacThlO, SBIISIONIEHCS CyMMOH  (QyHKITUH
CHELMAIBbHOTO BHJIA

Mertoa Bapranuy NpOU3BOJIbHBIX OCTOSHHBIX

Cucremsl muddepeHInanTbHBIX YpaBHEHUN U CTTIOCOOBI MX PEIICHHM.

OIIK-8.2

Hcnoub3yer
crelHaibHbIe
Hay4YHBIC
3HAHUS IS
MTOBBIILIEHUS

3¢ deKTUBHOCTH

IlepeyeHb MpaKTUYECKHX 3aJaHMii AJIsl MOATOTOBKH

K 9K3aMeHy B 1-M cemecTpe

. TIPEJEJIBI




eIarornyecko
U NeITENbHOCTH

3ananue 1. Haiitu npenen 4ucioBoi OCI€A0BATENbHOCTH:

1 3-n) -(GB+n)’
m = @y ny

3aganue 2. Haiitu npenen GpyHkuuu:

1i (x*=2x-1) (x+1)
XLIEI xt+4x* -5

3ananmue 3. Haiitu npenen GyHKINN:

. In(1+sinx)
lim————
50 sindx

Il. TTIPOU3BOJHAS

3ananme 4. HaiiTi npon3BoAHYIO0 PyHKIMH:




yz(x3 +4)/x2

3aganue 5. Haiitu npousBoHy0 pyHKUINY :

_2(3x° +4x’ —x-2)
15J1+ x

3aganue 6. CocTaBUTh ypaBHEHHS KacaTeJIbHON U HOpMaIH K rpaduky GyHKIIMH B TOUKE C aOCIIHCCOM X!

1. y=(@4x-x")/4, X, =2

3aganme 7. BbryuciauTh NpuOIMKEHHO 3HaYCHUE (PYHKIIMH B TOYKE X C MOMOIIBI0 quddepeHnnana
dbyHKINH:

1. y=3x, x =7,76

3az[a}me 8. Haiitu nanboJbliee 1 HaUMeHbIIIEE 3HAYEHNS (I)YHKLII/II/I Ha 3a/laHHOM OTPEC3KE:




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

3apanue 9. IloctpouTs rpaduk GyHKIMHU C ITIOMOIIBIO TPOU3BOAHON (DYHKIIMU TIEPBOTO MOPSIKA :
1. y=2x"-9x* +12x-9

3aganue 10. Haiitu npon3BoAHYIO TPETHETO MOPAAKA QYHKIUH:

1. y=1g(5x+2)

IlepeyeHb NPpAKTHYECKUX 3aJAHMM JJIA OATOTOBKH

K 9K3aMeHY BO 2-M ceMecTpe

I1l. UHTEI'PAJIbI

3ananue Ne 11. Haiitu HeonpeaeneHHbIN HHTETpal

Lo [(e+3x° = 2)dx

3aganue Ne12. Haiitu HeonpeaeneHHBI HHTErpal




L j(x +3)e*dx

3apanme Ne 13. HaiiTu HeonpeaeieHHBIA HHTETPA

dx

J-2x3 +8x*—4x+4
x—28

3aganue Ne 14. Haiitu nmnomaas GUrypsl, orpaHUuYE€HHON TMHUSAMMU:

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

3apanne Ne15. Beruaucnuth 00beM Tema, MOJYYEHHOTO OT BpamieHust BOKpYr ocu  OX 1utockoi
(burypbl, OrpaHUYECHHON JTMHUSIMHU:

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

3aganme Ne 16. BpruucnuTh JUIMHY AYTM KPUBOM, 33JaHHOM B MOJISIPHBIX KOOpMHATAX:




p=3¢"", -1/2 < <nl2

3aganme Ne17. Bprumciauth HeCOOCTBEHHBIN HHTETPAJ HIIH JIOKA3aTh €ro pacXoJIuMOCTh

1. +o

1 4-|-)C2 2.

Ilepeuenb MpakTHYeCcKUX 3aJaHMIl 1JIS1 NOATOTOBKHU
K 324€Ty ¢ OLIEHKOIl B 3-M ceMecTpe
V. PAJAbI

3ananue Ne24. HccrnenoBaTh Ha CXOAUMOCTD PSif

1. i 6n% +2n+5 2.
“~7n°>+3n*+6n°+7

3apanue Ne25. HccienoBaTh Ha CXOAUMOCTD P

1. © 2I’1 +1 2.

|
— n:




Omnpenenuts cnoco® pereHus 3a1a4 U IPUMEHHUTD €ro:

1.Haiitu npenen GyHKIUN:

(x*=2x-1) (x+1)
oo xt+dx =5

2.Haiit npou3BOHY0 (PYHKINH :

_2(3x° +4x7 —x-2)
15J1+x

3.CocraBuTh ypaBHEHHsI KacaTeJIbHON U HOpMaJH K rpa@uKy GyHKIUU B TOUKE € aOCHUCCOM X!
y=(4x-x")/4, X, =2
4.HaiitTn HeonpeAeIeHHbIN NHTETpal

1. I(x +3)e*dx

= 2n® +3n + 5

5.WccnenoBars Ha CXOJIUMOCTD Psif Z
n=1

n°>+3n%+6n%+7

Ilepeuens MpakTHYECKUX 3aJaHMIi 17151 MOATOTOBKH
K 3a4eTy ¢ OLIeHKOM B 4-M cemecTpe

Pemmre nuddepenmanbHoe ypaBHEHNE




L y'=2"—4x" +6, y(0)=2.
v'=32x-log; x, y()=0

¥ =4x-8, p(2)=2.
V=43 15[ +7).

(¥ ¥

2
4.
6.
8

5. ' =sin’ 2x-cos’ 5y. y'=Tsin” 2x - cos” Sx.
7. x'y'=5xy+ ?y‘?}'. y(1)=1.  3yy'= 457 W0)=0.
9. (" +4)y'=9-0" 10 (x+4)y' =(9+2)%)in(x+4)
1. PoE s v(2)=4;
dx x°
. . 1
6) 21}"—31'=—(5.'::‘+3)-}"., v(1)=—:
= 3 - JE

P ¥ +1)e’
12. a) ﬂi’-ri:&, y()=e
dx x X
0) 2y +3ycosx :ele:2.+3m-s::]-i, ¥(0)=L1.
y
] 2
13, @ =22 (D)=t
X ox
6) 30" +y)=x", ¥(1)=3
1 12
14. a) y'-— y=—-%. y(1)=4
x X
dy .
) ——yv=2xy", (0)=—
)a'x r= v(0)
15. ) Do y(1)=—=
dx X

6) 30/ +5y =(4x-5)-3", »(1)=1.




6) HOpHL[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu, NN0OKa3aTe/im 1 KPUTEPUHU OCHUBAHUS

B kauecTBe npoMeKyTOYHOM aTTecTaluy 110 JUcHMILInHE «MaTeMaTnyecKkuil aHaau3» CTyIeHThI ¢AaoT B 1-M, 2-M 3k3ameHbl. B 3-m u 4-m cemectpe -
3a4eT C OLCHKOM

Ilokazamenu u Kpumepuu oYeHUBAHUA IK3AMEHA:
Kpumepuamu ycnewno2o oceoenus npoepammol Kypca A6AAI0Mes.
- YMEHHE UHTEPIPETUPOBATH NOHSITUS U YTBEPKJICHUS, IPUMEHATH K PELIEHUIO 3ajad U3YUYEHHYIO TEOPHIO;
- YCBO€HME METO/IOB M MPUEMOB PEIIEHHsI OCHOBHBIX 3aJ1ay JUCLUILINHBI,
- MpuoOpeTeHNne HaBBIKOB pabOThl ¢ HAaNbO0JIee YacTO BCTPEUYAIOIIMMHUCS 00BbEKTaMU MaTEMaTUYECKOTO aHAIM3a.
- 3HaHHE OCHOBHBIX TEOPETUUECKUX MOJIOKEHUH, POPMYITHPOBOK U 10KA3aTEILCTB PsAJIa TEOPEM.
Ilokazamenu u Kpumepuu oyeHUBAHUA 3HAHUI CHYOCHMA NO OUCUUNIUHE HA IK3AMEHE :
— Ha OLIEHKY «OTJMYHO» — CTY/IEHT JOJDKEH M0Ka3aTh BHICOKHI YpOBEHb 3HAHUN HE TOJBKO Ha YPOBHE BOCIIPOU3BENEHUS U OOBsICHEHHS MH(DOpMAaLIUH,

HO W MHTCJIJICKTYAJIbHBIC HABBIKU PCIICHUA HpO6J'IeM 1 3a71a4, HaXOXKJACHUSA YHUKAJIbHBIX OTBETOB K HpO6J'IeMaM, OLCHKU U BBIHCCCHUSA KPUTUUYCCKUX
CY)KJICHUH;

— Ha OIICHKY «X0pOoHI0» — CTYACHT AOJIKCH IMOKAa3aTh 3HAHWA HE TOJIBKO Ha YPOBHC BOCIIPOMU3BCACHUS U 00BICHEHHS I/IH(bOpMaHI/II/I, HO U
HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA r[po6neM " 3a71a4, HaXOXACHUS YHUKAJIbHBIX OTBETOB K HpO6J'IeMaM;

— Ha OICHKY «YAOBJECTBOPUTECJIbHO» — CTYACHT JOJDKCH IIOKAa3aTh 3HAHUS Ha YPOBHE BOCIIPOMU3BCIACHUA U 00BICHEHUS I/IH(l)OpMaI_[I/II/I,
HUHTCIUICKTYAJIbHBIC HABBIKK PEIICHHUA IIPOCTHIX 3aaa4;

— Ha OLCHKY «HECYAOBJICTBOPUTEIBbHO0>» — CTYACHT HE MOKCET IIOKa3aTh 3HaHWA Ha YPOBHEC BOCIIPOU3BCACHUSA U 00BSICHEHUS HHQ)OpMaHI/II/I, HC MOXCT
IOKa3aTb MHTCIJUJICKTYAJIbHBIC HABBIKHU PCIICHUS ITPOCTHIX 3a4a4.

Ilokazamenu u Kpumepuu OueéHueanus npu zaueme ¢ OueHKOfl.’

Kpurepun o1ieHKH (B COOTBETCTBUU C OPMUPYEMBIMU KOMITETCHIIUAMH U IUIAHUPYEMBIMU pe3yJIbTaTaMH 00yYeHHUs):



— Ha OICHKY «OTJIMIHO» — CTYACHT OOJDKCH IIOKAa3aThb BBICOKHUIM YPOBCHB 3HAaHUM | HHTCJUJICKTYAJIbHBIC HABBIKH PCIICHUS 3a/1a4, HAXOXKICHUS
YHUKAJIbHBIX OTBCTOB B PCIHIACMBIX 3aJiadax;

— Ha OLCHKY «X0pouI0» — CTYACHT AOJDKCH IMOKAa3aTh 3HAHUSA U MHTCIIJICKTYAJIbHBIC HABBIKW PCUHICHUA 3a1aY,;

— Ha OLCHKY «YAOBJIETBOPUTECJIbHO» — CTYACHT JOJUDKCH IIOKa3aThb 3HAHWA HAa YPOBHC BOCIIPOMU3BCACHUSA U 00BsICHEHUS I/IH(l)OpMaIII/II/I,
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA MIPOCTHIX 3aaal;

— Ha OLCHKY «HCYAOBJIETBOPUTEJILHO0>» — CTYACHT HC MOKCT IIOKa3aTb 3HAHWA Ha YPOBHC BOCIHPOU3BCACHUSA U 00BICHEHUS I/IH(l)OpMaIII/II/I, HE MOXKCT
IMOKa3aTb MHTCIIICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.



