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1.Ilesin ocBOeHUSI AUCHMIIIUHBI

LlenssMu  OCBOEHMSI JAUCUMIUIUHBI (MOZynst) «MaremaTHyecKHil aHanu3» - O3HAKOMJIGHHE C
(yHIaMEHTalIbHBIMU METOJAMH HCCIIEIOBAHUS MEPEMEHHBIX BEJIMYUH MOCPEICTBOM aHAIN3a OCHOBY
KOTOPOTO COCTaBJIsIeT TeopUs IUPQPepeHIHaTIbHOI0 W HMHTErpajbHOro ucuuciaeHus. OObeKTaMu
U3yYEHHUS B JaHHOW JUCLMIUIMHE SIBJISIOTCS, Mpexkae Bcero, GpyHkuuu. C UX MOMOIIBI0 MOTYT OBITh
chopMyIMpOBaHbl KaK 3aKOH HPUPOABI, TaK W pa3HOOOpa3HbIe MPOLECCHI, NPOMCXOIAIINE B
9KOHOMUKE, Mpupoje, TexHuke. OTcioga OObEKTHBHAs BaXHOCTb MAaTEMaTHMYECKOrO aHaM3a Kak
cpeactBa wu3yueHus ¢yHkuuid. JucrumiuuHa «MarteMaTHUeCKUil aHaiu3» OTpa)kaeT Ba)KHOE
HaIpaBJIEHUE PA3BUTHUS COBPEMEHHOM MaTeMaTuKe, B HEl paccMaTpHUBAIOTCS BOIPOCHI, CBSI3aHHBIE C
METOZIOM BBIUMCIIEHUH. 3agaun Kypca pPa3BUTh MaTeMaTHUYECKUIl Kpyro3op cTyAeHToB. OOyduTh
CTYJEHTOB Ba)KHEHIIMM TEOPETHMUECKUM IOJIOXKEHUSAM MaTeMaTHYeCKOTo aHalu3a, aHAJIUTHYECKUM
METO/aM, BbIpabOTaTh y HHUX HABBIKM PEIICHUS KOHKPETHBIX 3a/1ay, TPeOyIOIIUX, HCCIEIOBAHUS
(yHKIUH, CBSI3aHHBIX C HUMHU BEIUYHH.

2. IlepevyeHb MpoecCHOHATBHBIX CTAHIAPTOB, 0000IEHHBIX TPYAOBBIX (DYHKIHMHA U TPYAOBBIX QYHKIIHIA,
COOTBETCTBYIOUIUX MPOodecCHOHATILHOM AeATeIbHOCTH BBITYCKHUKOB

HanmeHoBaHue nokymeHTa Kon HanmenoBanue 6a30BoM TPyIIIbL, JTOHKHOCTH
(mpodeccun) MK CrIeUATBEHOCTH

OK3 2320 IIpenogaBaTtenu B cpeHe Ko
2340 [IpenonaBaTenyu B cUCTEME CIEMATHLHOTO
o0pa3oBaHus
Kon u O0001eHHbIE TPYAOBBIE (PYHKIMHA Tpynosbie pyHKIMHU
HaHMeHOBaHHe Kon HaumenoBanue Yposenn HaumenoBanue Kon YposeHn
npogeccHoHAIbH KBAI(pUKA (moxypoBeH
oro 114040 b)
CTaHAapTa kBaMpuka
UM
01.001 Ilemaror Ilenarorngeckas Oomenenarornyec | A/01.6
(nenaroruueckast JIESTENNBHOCTD T10 Kast QYHKITHUS. 6
JESTEITLHOCTh B MPOSKTUPOBAHUIO H Obyuenue
JIOIIKOJILHOM, peanu3auuu BocnurarensHas A/02.6
HaYaJbHOM 00pa30BaTeIHLHOTO NIeSITEIEHOCTh 6
o0riem, A | mpouecca
OCHOBHOM 001IIeM, 00pa3oBaTeIbHBIX 6
CpeaHeM 001eM OpraHu3ausIx PasBuBaromast A/03.6
00pa3oBaHUN) JTOIITKOIIBHOT O, JESITEIbHOCTh
(BocTIUTaTEND, HAYaJILHOTO OOIIIEro, 6
YUUTENE) OCHOBHOT'0 001IIerO,
CpeIHero 00IIero
o0pazoBaHUs




Ilegaroruueckast Ilenaroruueckas
JACATCIBbHOCTD I10 JCATCIIbHOCTD I10
MPOEKTUPOBAHUIO H peau3aniu
B | peamsaruu 6 porpamMmm B/03.6 6
OCHOBHBIX OCHOBHOTI'O U
00111e00pa30BaTENBHBIX cpenHero
porpaMm o0miero
o0pazoBaHus

3.Mecto qucuumiunbl B crpyktype OIIOII 6akanaBpuara
JucuuiuinHa SBIS€TCS OJHOW M3 OCHOBHBIX TUCHHMIUIMH 0a30Boil (00mienpodeccuoHanbHOM) yacTu

po(eCCHOHATEHOTO IHKJIa y4eOHOTO TUTaHa MOATOTOBKHM OakayaBpa mo Hampasienuto 01.03.01.
«Marematuka». [JucuuruimHa «MaTeMaTUYECKHl aHAIU3» ABISETCA JIOTMYECKHM MPOJIOJHKEHUEM
Kypca JJIeMEHTapHOW MaTeMaTHKH. J[ns ee m3ydeHuss HeoOXOauMbI 0a30BbIC 3HAHWS: alTreOpbI,
aJeMeHTapHbIX  GyHKUM, ymenue auddepenuupoBats. JlaHHasS  AWCHUIUIMHA  SBISICTCS
MPEAMISCTBYIOMICH /TSl U3YyUYEHHUS CICAYIOMMX AUCIUILUIMH: « Teopus BEepOsSTHOCTEH, MaTeMaTuiecKas
CTAaTUCTUKA,  CIydYailHbIE  TIPOLECCHI»,  «AHAIWTHYECKass  reoMeTpus»,  «OOBIKHOBEHHBIE
nuddepeHnranbabie ypaBHEHUN, « DYHKITMOHATBHBIA aHAIIN3Y.

Ilepeuenb npogeccuoOHAIBHBIX CTAHAAPTOB, 00001IEHHBIX TPYAOBBIX (PYHKUMHA U TPYAOBbIX QyHKIHUIA,
COOTBETCTBYIOIIMX NPOdeCCHOHAIBLHOI 1eATeIbHOCTH BBINYCKHUKOB

HanmeHoBanue nokymenra Kon HaumenoBanue 6a30Boit
IpYMIIbI, JOHKHOCTH
(mpodeccun) nnm

CITeIMATTEHOCTH
OK3 2320 IIpenogaBaTenu B cpeiHEN 1LIKOJIE
2340 [IpenogaBaTenu B cucteMe CHEUaTbHOTO
obOpazoBaHus
Koa n O0001eHHBIE TPY/10BbIE (PYHKIMHU Tpyrosbie pyHKUMHU
HauMeHoBanue | Koa HaumenoBanue Yposens | HaumeHoBanue Kon Yposenn
npogeccuoHAIb KBAJIM(PUK (moxypoB
HOTO AU €Hb)
CTaHJAapTa KBATUGU
Kaluu

01.001 Ilemaror Ilemarornueckas Oo6menenaroruny | A/01.6
(memarormyeckas JESATEIBHOCTD 110 eckasi (QyHKLUS. 6
JeSATEIbHOCTD B IIPOCKTUPOBAHUIO U OO6yueHue
JOLIKOJIBHOM, peazanuu Bocrurarenshas | A/02.6
Ha4YaJIbHOM 06pa30BaTeJII>HOFO HOEATEIIbHOCTD 6
o0I111EM, A | mporrecca
OCHOBHOM 00pa3oBaTeNbHBIX 6
obeM, OpraHM3aLmsIX PasBuBaromias A/03.6
cpeaHeM o0IeM JIOIIKOJIBHOTO, ACATCIIbHOCTD
o0pa3oBaHUN) Ha4aJbHOTO OOIIETo, 6
(BocruTaTeNb, OCHOBHOI'0 OOIIIETO,
YUUTEIh) CpeIHero o0Iero




oOpa3oBaHUs
[lemarormueckas [lemparoruueckas
JIESITSIIBHOCTh 10 JESTEIILHOCTD I10
MPOCKTHUPOBAHUIO U peanu3anuu
eaJTN3aIuu porpamMmm
B |P B 6 porp B/03.6 6
OCHOBHBIX OCHOBHOTO H
0011e00pa3zoBaTeTLHBI CpeIIHero
X o0r1ero
porpaMm o0Opa3oBaHUs

3. Pe3yabTaThl 0CBOCHHMS JUCUMILIMHBI (MOayJas) MaTreMaTH4YecKU aHAIU3
[Iporiecc u3yueHus: NUCHUIUIMHBI HAMpaBiIeH HAa (POPMUPOBAHUE DIEMEHTOB CIIEIYIOIINX

kommeteHnuil B coorBeTcTBHM ¢ ®I'OC BO 1o nanHOMY HampaBJICHHIO:

CBOMM BpPEMEHEM,
BBICTPanBaTh U
peanu3oBbIBATh
TPAEKTOPHIO
CaMOpa3BHUTHS Ha
OCHOBE TIPHHIIAIIOB
oOpa3zoBaHus B
TEUECHHE BCEU KU3HU

WHCTPYMEHTBI H METOIbI
yIpaBlIeHUS] BPEMEHEM TIPH
BBIITOJTHEHUN KOHKPETHBIX
3aj7a4, MPOCKTOB MPHU
JIOCTH>KEHUH MTOCTABJICHHBIX
Hemeit;

YK 6.2: Onpenensier
MPUOPUTETHI COOCTBEHHO
JEeSITETLHOCTH, JIMYHOCTHOTO
pa3BUTHS U
podeCcCHOHATIBHOTO POCTA.
VK 6.3: OuenuBaer
TpeOOBaHMS PhIHKA TPyJa U
MIPETIOKEHUS
00pa3oBaTEeNbHBIX YCIYT JIJIs
BBICTPaWBaHUs TPACKTOPHUH
COOCTBEHHOTO
po(hecCHOHATLHOTO POCTa;
YK 6.4:Ctpout
po(hecCHOHATILHYIO Kaphepy U
OTIPEIEIISIET CTPATETHIO
po(hecCHOHAILHOTO Pa3BUTHS,

Kon Hanmenosanue WNHaukaTtop 10oCTHKEHUS B pesynbrare ocBoeHUs
KOMIIETEH KOMIIETEHIINH KOMIIETEHIINH JMCLIMIUIMHBI 00yYatouics
V05 JOJDKEH:
VK-6 Cnoco6en ynpasisars | YK 6.1: Hcnonb3yet 3HaTh:

[lenu n 3a1a4n HAy4YHBIX
UCCJICIOBAHHH T10
HAIpaBJICHUIO
NeSITeIbHOCTH, Oa30BbIC
MIPUHIIUATIEI 1 METOJIBI UX
OpraHH3alii; OCHOBHbBIE
VCTOYHHUKHU HAyYHOHN
nHdopmaIuu u TpeOOBaHUS
K IIPE/ICTaBIICHUIO
UH(POPMAIIMOHHBIX
MaTEepPUAJIOB; CIIOCOOBI
OTIpeIeIeHUs] BUIOB 1
THUTIOB TTPO(HECCHOHATBHBIX
3a/1a4, CTPYKTypUPOBaHHE
3a/1a4 pa3IUdHbIX TPy,
(hopMynHpOBKa N3BECTHBIX
YTBEPKACHUM, CIICICTBUN
U3 HUX

YMmers:

CocTaBisTh 001U TIaH
paboThI 1O 3aJJaHHON TeMe,
MpeJyIaratb METObl U
croco0bI 00paboTKH
pe3yIbTaTOB, MPOBOJIUTH
HCCIIeIOBaHUS 110
COTJIACOBAaHHOMY C
PYKOBOIMTENEM IIaHy,
MPECTABISITh MTOJyYCHHBIE
pe3yNbTaThl, BLIOUPAThH
Haunbonee 3¢ heKkTuBHBIC
METO/Ibl PEIICHNS] OCHOBHBIX
THUIIOB 337134,




BCTPEYAIOILUXCS B

MaTeMaTHUKe.
[TK-1 CriocoOeH onpenenuTh | 3HaeT: 0COOCHHOCTH
obmue hopmbl 1 COBPEMEHHOTO JTara Branets:
3aKOHOMEPHOCTH pa3BUTHUS 00pa30BaHUA B CHCTCMATHICCKUMH
OTZIETIbHOM MHUPE, dTaIbl PA3BUTHUS SHaHHUAMU 110
MPEeIMETHOM 00JIaCTH [MaTEMaTHKH. HaIIpaBJICHUIO
YMeeT: CUCTEMHO ACSATCIILHOCTH;
aHAJIM3UPOBATh UHPOPMALIHUIO, Yr1yOICHHBIM 3HAHUSIMH
COIIOCTAaBJIATh, IEJaTh BHIBOJIEL. 110 BHIOPAaHHOM
Bnaneer: coBpeMeHHbIMU HaIIpaBJICHHOCTH
METOaMH, METO/I0JIOTHEil MOJATOTOBKH, 0a30BBIMU
Hay4YHO-HUCCIIEN0BATENBCKON HaBBIKaMHU IIPOBCACHUA
JeATEIIbHOCTH B 00J1aCTH Hay4qHO-UCCIC0BATCIILCKUX
MAaTeMaTUKU, JEMOHCTPUPYET paboT IO MpPe/UTOKEHHOM
MOHUMAHHUE OOIIeH TcMC.
CTPYKTYPBL.
Cnocoben 3naer: MeTobI
OIIK-1 IPUMCHSTH UCCIICIOBAHHS, TPUMCHSICMBIC
(dyHIAMEHTAIbHBIE | B MAaTEMAaTHYECKOM aHAIIU3e,
3HaHUS, KOMIUIEKCHOM U
MOJTyYCHHBIC B (YyHKIIMOHATLHOM aHAJIN3E,
o0nactu anredpe, aHaTUTHYECKOM
MaTeMaTU4YEeCKUX re€OMETPUHU U TOIOJIOTUH,
WM €CTECTBEHHBIX | muddepeHImaTbHbIX
HayK, U YPaBHEHHUSAX, TUCKPETHON
UCIIONIb30BaTh UX B | MaTeMaTUKe U
npodeccuoHanbHOM | MaTeMaTUYeCKOM JIOTHKE,
JEeSITeTHHOCTH TEOPHUH BEPOATHOCTEM,

MaTEMATHYECKON CTATUCTUKE U
CIIy4alHBIX IIpoleccax,
YHCJIEHHBIX METOJIaX,

TEOPETUYECKON MEXaHHUKE.




Ymeer: [IyOnmmuHO 10Ka3bIBaTH

1 O0BACHATE
(dyHIaMEHTAIBHBIC PE3yJIbTAThI
B COOTBETCTBYIOIIHX pa3Jienax
MAaTEMATHKH.

Bnaneer: HaBpikamu cTpororo
JI0OKa3aTelIbCTBA YTBEPKIACHUN B
00JacTH MaTeMaTHIEeCKOTO
aHaJM3a, KOMIUIEKCHOTO U
(YHKIIMOHAJIBLHOTO aHAJIN3a,
anreOpbl, aHATUTHYECKOM
reomeTpuu, AudpepeHIaTLHON
Tr€OMETPUH U TOMOJIOTUH,
nuddepeHImaTbHBIX
YpaBHEHUM, JUCKPETHOMN
MaTeMaTUKEe U MaTEMaTUYECKOMN
JIOTUKH, TEOPUU BEPOSITHOCTEH,
MAaTeMaTUYECKON CTaTUCTUKE U
CJIy4alHBIX IIPOLIECCOB,
YHUCJICHHBIX METOJIOB U
TEOPETUYECKON MEXAHHUKE.

4.1. CTpyKTypa AUCHUILIMHBI (MOLYJIs1)

OO6mmiast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 23 3a4eTHBIX €UHUIIBI, 828 JacoB.

4. CTpyKTypa u colep:KaHue TUCUMILINHBI (Moay./s1)) MaTtemaTu4yeckuii aHau3

Buj yyeOHoii padoTsl Bcero IlopsinkoBbIii HOMEP
ceMecTpa

1 2 3 4
OO6mrast TPy T0EMKOCTh AUCIUILTAHBI BCETO (B 3.€.), 24 3.e. 4 5 5 10
B TOM YHCIJIC:
Kypcosoii mpoekT (pabora) HE TIPETyCMOTPEHO
AyauTOpHBIC 3aHITHSI BCETO 322
(B akaj. yacax), B TOM YHUCIIE:
Jlextmn 142 36 36 36 34
[IpakTudeckue 3aHATHS, CEMUHAPHI 180 48 62 32 6
JlaGopatopHbie pabOThI
CamocrosTenbHas pabora Bcero (B akajl. yacax), B 461 66 55 112 21
TOM YHCIIe:
KCP
OKk3aMeH 168
OOmast TpyA0EMKOCTD JUCIUILTHHEL 864




HanmenoBanue
pazzienoB U TeM
JIUCHIUTUTAHBI (MOJTYJIs1)

p

Buzpl yueOHO#M paboThl, BKITIOUast

CaMOCTOSITENIbHYI0 pa0OTy CTYAEHTOB

U TPYIOEMKOCTH (B Hacax)

AymutopHas paboTa

CamocrosTenbHast
pabora

@DOpMBI TEKYILIETO
KOHTPOJIS
ycrieBaeMocTH (TI0

HCICIISAM CCMeCTpa).

DOpMBI IIPOMEXKYT.
aTTect

BCEro

JEKIMH
JlaGopar. 3ausTus
Jlp.BUIBI KOHTAK. pao.
Bcero

Kypcos. pa6(.mpoexr)
IoAroToBKa K 9K3.

CobecenoBanue

IpoBepka KOHTP.pab
Iposepka pedepara

Konokerym
IIpoBepka TectoB
IIpoBepka acce u

Kypcosas pabora

N
w

N | CEMECT]

828

o | Ilpakrt. 3ansTus

142 52

~| Apyrue Buabt

34

Cemectp 1

180

36

Paznmen 1

10 15

Tema 1.1: DnemeHTHI
TEOPUHU MHOKECTB

Tema 1.2.: JlelicTBuTENBHBIC
qHCIa

Tema 1.3.: Yncnosie GyHKINH

Paznen 2

Tema 2.1.: TIpenen
YHCIIOBOM
ITOCJICIOBATEILHOCTH

Tema 2.2:Ilpenen unciaoBoi
dyHKIMH

Tema 2.2.: HenpepbiBHbIE QyHKIMH

Paznen 3

Tema 3.1.: [IponsBoaHbIe U
Qg depeHIats

Tema 3.2.: OCHOBHBIE TEOPEMEBI O
JuddepeHmpyemMbix QyHKIMIX

Tema 3.3.: IIpaBusno Jlonurans

Tema 3.4.: ®opmyna Tetnopa

Tema 3.5.: Ilpunoxxenue
T hepeHIaNEHOTO HCUHUCIICHUS
K UCCIIEIOBaHUIO (D)yHKIIHH

Tema 3.6.: OO1iee moHATHE
npejiena: npejen no 6ase

Cemectp 2

180

36

45

Paznen 1

Tema 1.1.: Heonpenenennsrit
HHTerpajl

Paznea 2

16

Tema 2.1.: OnpenencHHbIA
MHTETpa

Tema 2.2.: HecobcTBeHHBIE
HHTETpajIbl

Tema 2.3.: Metpuueckue

HPOCTPAHCTBA




Tema2.4.: KommakTHOCTD B 3 7
METPHYECKUX MPOCTPAHCTBAX

Tema 2.5.: HempeprIBHBIE 3 7
OTOOpaKECHHS B METPHICCKHIX

MPOCTPaHCTBAX

Paszpnen 3 15 29
Tema 3.1.: [IpousBoaHEIE U 5 8
i depeHmans GyHKIHNH

MHOTHX TIEPEMEHHBIX

Tema 3.2.: JlokanbHbIC 4 7
SKCTPEMyMBI ()YHKITHI MHOTHX

MepEeMEHHBIX

Tema 3.3.: HesiBHbIE (yHKIUH 3 7
Tewma 3.4.: YcnoBHBIM 3 7
SKCTPEMyM

Cemectp 3 171 |36 43 87
Paznen 1 6
Tewma 1.1.: UucnoBsie psiabt 6
Paznen 2 13 18
Tema 2.1.: OyHKIUOHAJIBHBIE 4 6
MOCTICTOBATEIEHOCTH W PSIBI

Tema 2.2.: CrenieHHBIE PSIbI 5 6
Tema 2.3.: Psaner @ypre 4 6
Pazgen 3 16 24
Tema 3.1.: UnTerpansl, 4 6
3aBHCSAMINE OT ITAPaAMETPOB

Tema 3.2.: DitnepoBbl HHTETPAIIBI 4 6
Tema 3.3.: [Ipeobpa3zoBanme 4 6
Dypre

Tema 3.4.: AcUMIITOTHYECKHE 4 6
Pa3IOKCHUSL

Cemectp 4 297 |34 |68 195
Pazpnen 1 7 22
Tema 1.1.:Mepa XKopnana 2
Tema 1.2.: KpatHblii uHTErpan 5 10
Pumana

Paznea 2 13 28
Tema 2.1.: Kpussie 1

Tema 2.2.: KpuBonuHeiinble 5 9
WHTETPaJIbl

Tema 2.3.: [loreHnmansHble 4 7
BEKTOpPHBIE TIOJIA

Tema 2.4.: ®opmyna ['puna 3 7
Pazgen 3 14 26
Tema 3.1.: IloBepxHOCTH 1 2
Tema 3.2.: [ToBepXHOCTHBIE 7
HHTETPajIbl

Tema 3.3.: ®opmyna Ctokca 2 5
Tema 3.4.: ®opmyna 5




Octporpaznckoro- 'aycca

Tema 3.5.: Obmas popmyia 2 6
Crokca

864 |142 (180

DK3ameH

4.2. Coagepkanue TMCHUIIIMHBI

(monyasi)) 1 CEMECTP

Pazoen 1

Tema 1.1. DnemMeHTHI TEOPUHM MHOKECTB

1. CBoiicTBa TEOPETUKO-MHOXECTBEHHBIX oreparuii. @ynkiuu. CBoiicTBa 00pa3oB u
po-00pazos.

2. Metoa MmaTeMaTH4YeCKON UHIYKIIUU.

3. MomHocth MHOKeCTB. CuéTHbIe U HeCUETHBIE MHOXKeCTBa. Teopema Kanropa.

Tema 1.2. JlelicTBUTENBHBIC YKCIIA

1. Monaynb BemecTBeHHOro uncia. HepaBeHCTBa ¢ MOJTyJIeM.

2. 'eomeTpuueckast UHTEpHpeTalus BEIIECTBEHHbIX yncell. [IpenenbHbie TOUKH, OTKPBITHIE
Y 3aMKHYTBIC MHOXKECTBA Ha YMCIIOBOM NpsiMO. Paciinpennas yucnosas npsmasi.
3. HaxoxaeHue rpaHeid YnucaoBbIX

mHOkecTB. Tema 1.3. UucnioBsie pyHKINU

1. Yucnosble pyHkMU. MOHOTOHHBIE, YETHBIE, HEUETHDBIE, IIEPUOTUIECKUE
¢ynkumu. OCHOBHBIE JIEMEHTApHbBIE (PYHKIIUH U UX TPAPUKH.

2. PemieHne (pyHKIIMOHAIBHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB.

3. Iloctpoenue rpadukoB GyHKIUH.

Paszoen 2

Tema 2.1. IIpeaen unucioBoi MOCIEA0BATEILHOCTH

1. HaxoxaeHue mpeienoB YUCIOBBIX NocaeaoBaTenbHocTeil. Tabnuna
9KBHMBAJICHTHBIX I0CJIE10BaTEIbHOCTEN. CpaBHEHUE POCTA MOCIIEN0BATEILHOCTEN.
2. [loanocnenoBaTebHOCTU U YaCTUYHBIE TIpe/iesibl. BepxHUil 1 HUOKHMNA
IIpeIesibl OCIE10BAaTEIbHOCTH.

Tema 2.2. [Ipenen uncioBor GyHKIUH

1. HaxoxneHue npeaenoB YHcIoBbIX GyHKIMHA. Tabmuia 3KBUBaJICHTHBIX
¢ynkuuii. CpaBHeHHE pocTa QYHKIHH.

2. Pa3znokeHre OCHOBHBIX 3JIEMEHTapHBIX (DYHKUUH 10 EPBOro NOPSAKa MAIOCTH.
3. OgHocTopoHHME npeenbl. beckoHeunsle npeaensl GyHKIMU. YacTUUHbIE TIPEeNbl,
BEPXHHI U HIKHUH TIpeienbl QyHKIUH.

Tema 2.3. HenpepbiBHbIE QYHKIUU

1. UccnenoBanue GpyHKIMU HAa HEMPEpbIBHOCTH. Kiaccuukaius Touek pa3phia.
2. CBolicTBa HENPEPBIBHBIX (PYHKIIHIA.

Pazoen 3

Tema 3.1. IIpousBoansie u nuddepeHnnanb

1. [TpousBoaHas GYHKINH, €€ TEOMETPUISCKUIN 1 (PU3NIECKHUI CMBICTT.

2. Texnuka auddepeHpoBanus GyHKIMIA.

3. I'eomeTpHrueckre NpuiIoKeHUs: MPon3BoIHOMN. [IpubnmkeHHOe BEIUMCICHNE 3HAYCHUI
GbyHKIMHA ¢ ToMOIIbIo Au¢ depeHITnaioB.




4. Beicue npousBoansle. Brice nuddepenimanst. @opmyna JleiiOauma.
Tema 3.2. OcHoBHBIE TeOpeMbI 0 AuGdHEepeHIUPYEMBIX (HYHKITHIX



1. Teopemsr Depma, Poss, Jlarpamka, Komu. Teopema JapOy o

IIPOMEXKYTOUHBIX 3HAYEHUSIX IPOU3BOJHOM.

Tema 3.3. ITpaBuiia Jlonurans

1. ITepBoe npasuioJlonurans

Bropoe npaswiio Jlonurans

Heomnpenenennoctu 1pyrux BUIO0B.

Tewma 3.4. ®opmyna Teinopa

1. Pa3no)xeHue OCHOBHBIX 3JeMeHTapHbIX GpyHKIui o Gpopmyie Telnopa. [lpumenenue Gpopmyiisl
Teitnopa ass BeranciaeHus npeaenos. [IpubnukeHHbIe BBIYUCIECHUS € TIOMOIIBIO (OPMYJIBI
Teiinopa. Tema 3.5. [Ipunoxenus auddepeHInanbHOro HCUUCICHUS K UCCIeI0BAHUIO (DYHKIMH.
1. Haxoxenne npomMexyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX SKCTPEMYMOB (DYHKIIUH.

2. HaxoaeHue rio0aibHbIX SKCTPEMYMOB (DYHKLIMHU, HEIPEPHIBHON Ha OTPE3KE.
HaxoxpaeHue TouHbIX TpaHeil pyHKINU.

3. HaxosxaeHue BBIMYKIIBIX (YHKLIMH U TOYEK meperuoa.

4. HepaseHcTBo MeHceHa 1 ero mpuMeHEHHSL.

5. AcumnToTs! ¢pyHkuuu. [Toctpoenue rpadukoB GyHKINH C TOMOIIBIO

npousBoHBIX. Tema 3.6. OO01iee moHATHE Mpeaena: mpeaen mo 6ase.

1. ITonsTre 6a3sl. [Ipumeps! 6a3. [Ipenen uncnosoii ¢pyHkuuu no 6aze. CBoiicTBa GyHKUINI
HMEIOIIHNX MpeeN 1o Oase.

2. Ilpenen no I'eiine. DKBUBAIEHTHOCTD ABYX OINPENEICHUM MIPEIEa B CIIy4yae CUETHO-
MOPOXKJIEHHBIX 0a3. DKBUBAJEHTHbIE 0a3bl, PUIBTPHI.

2 CEMECTP

Paszoen 1

Tema 1.1. Heonpeaen€uubiii HHTErpa

1. OcHoBHble onpenenenust. CBOMCTBA HeolpeaeIeHHOr0 HHTerpana. Tabnumna

epBOOOPA3HBIX OCHOBHBIX 2JIEMEHTAaPHbBIX (PYHKIINH.

2. HTerpupoBaHue METOAOM 3aMEHbI U METOI0M MO/ABEACHUS (DYHKIMU NOJ 3HAK U de-peHuuana.
3. UHTterpupoBanue GyHKIMA MO YaCTSIM.

4. nTerpupoBaHne palliOHANbHbIX (QYHKIUH.

5. UHTerpupoBanue IpoOHO-TUHEWHBIX UPPAIIMOHATIEHOCTEH.

6. nddepernunansupiii OMHOM.

7. IaTerpupoBaHue KBaJpaTUYHbIX UppannoHanbHocTed. [logcranoBku Diinepa.

8. HTerpupoBanne TpUrOHOMETPUUYECKUX BbIpAXKEHUH. Y HUBEpCaJIbHAsl TPUTOHOMETpUYECKast
IIOJICTAHOBKA.

Paszoen 2

Tema 2.1. OnpenenéHublil UHTETpa

1. Haxoxaenue ornpeaesieHHbIX HHTerpaioB o Gopmyie Herotona-Jleitonuna. 3amena me-
PEMEHHBIX U UHTETPUPOBAHUE 10 YACTSAM B ONPEICIEHHOM HHTErpase.

2. 'eomeTrpuyeckre U GU3NIECKUE TPUIIOKEHUS ONPEACIICHHOTO HHTETpasia. Brruncienne
IUIOIAAeH TNIOCKUX (PUTYp B I€KapPTOBBIX U MOJSIPHBIX KOOpAUHATaX. Beruucnenne o0beMOB Tel U
IUIOIIAJEH IOBEPXHOCTEN BpaleHus. Haxoxnenne nenrpa macc.

3. HTerpai ¢ nepeMeHHbIM BEpXHUM IIpesienoM. HenpepsIBHOCTh MHTErpasa 110 BEpXHEMY
npezneny. JngpdepeHuupoBanye HHTErpaia o NepeMEHHOMY Ipeaey.

Tema 2.2. HecoGcTBEHHBIE HHTETPAIIBI

1. Beruucnenue HecoOCTBEHHBIX HHTETpasIoB o popmyne HeroTona-Jleitbnuia.

2. UccnenoBanue Ha CXOJUMOCTb HHTETPAJIOB OT 3HAKOMOCTOSHHBIX (DYHKITHI ¢ OJHOM

0c000i1 TOYKOH.

3. UccaenoBanue Ha CXOAMMOCTh UHTETPAJIOB OT 3HAKOIIOCTOSIHHBIX (DYHKIIUH C

HECKOJIBKUMH OCOOBIMH TOUKAMHU.

4. UccrnenoBaHue Ha CXOOUMOCTh UHTETPAJIOB OT 3HAaKoNepeMeHHbIX (yHKuui. [IpusHaku AGens
u Jlupuxiie cXoJUMOCTH HECOOCTBEHHOI'O HHTErpaa.



5. AGcoinoTHas CXOUMOCTh HecOOCTBEHHbIX MHTerpanoB. Kpurepuit Komm cxoaumoctu
HECOOCTBEHHOI'O MHTErpaia.

Tema 2.3. MeTpuyeckue npocTpaHCTBa

1. ITonsaTne Merpuyeckoro npocrpancTsa. [lonstue HopmupoBaHHOro NpocTpa”cTsa. [Ipumepsl
METPUYECKUX U HOPMUPOBAHHBIX ITPOCTPAHCTB.

2. OkpectHOCTH. OTKPBITBIE U 3AMKHYTBIE MHOKECTBA, CBSI3b MEXy HUMH.

BHyTpeHHOCTB, IPOU3BOIHOE MHOKECTBO, 3aMbIKaHHE, BHELUTHOCTh, TPAHUIIA.

3. Ilpeaen GpyHKUMHU cO 3HAUCHUSIMU B METPHUUECKOM IIpocTpaHcTBe. CBOicTBa npezena.
[Ipenen nocnenoBarensHocTH. [Ipenen GyHKIUN B TOUKE.

Tema 2.4. KoMIakTHOCTb B METPUUYECKUX NTPOCTPAHCTBAX

1. ITonueie nmpocTpancTBa. [IprMepsl MOJIHBIX TPOCTPAHCTB.

2. IIpenxoMmaKkTHBIE U KOMIIAKTHBIE MHOXeCTBA. KpuTepuii KOMIIAaKTHOCTH METPUUYECKOTO
pocTpaHcTBa. KOMIIAKTHOCTh B TEPMHUHAX ITOKPBITH.

Tema 2.5. HenpepbIBHbIE OTOOpaKEHUSI METPHUUECKUX MPOCTPAHCTB

1. HenpepriBHOCTH B TOUKe. HenpepbIBHOCTh Ha MHOKECTBE. JIokanbHbIE CBOWCTBA HENpe-
PBIBHBIX (DYHKITHIA.

2. OCHOBHBIE TEOPEMBI O HEPEPHIBHBIX (PyHKIMAX. CBOMCTBA (DYHKIIHI, HETPEPHIBHBIX

Ha KOMIIaKTax.

3. IlpuHIMN CKUMAIOIIMX 0TOOPaXXEHUH U ero IPUMEHEHHUS.

Pa3zoen 3

Tewma 3.1. IIpousBoansie u auddepeHnnansl GyHKIUNA MHOTHX TIEPEMEHHBIX.

1. HaxosxJieHre 4acTHBIX IPOU3BOIHBIX U AU epeHInanoB nepBoro mopsaKa.
UccnenoBanue ¢pyHkuuii Ha qudGepeHInpyeMOCTb.

2. 'eoMeTpuuecknii CMBICI YaCTHBIX POM3BOAHBIX. KacaTenbHast JI0CKOCTh, TOBEPXHOCTh
YPOBHSI, TPAJIUEHT.

3. Haxox1eHue yaCTHBIX MPOU3BOJAHBIX U MU (HEPEHIINATOB BBHICIIUX MOPSIIKOB.

4. ®opmymna Teiinopa i GyHKIMNA MHOTHX repeMeHHbIX. Vicnonp3oBanue Gpopmyinsl Teitnopa
JUTS IPUOTMYKEHHBIX BHIYMCIICHUIA.

Tema 3.2. JIokanbHbIE SKCTPEMYMBbI (PYHKITNI MHOTHUX NIEpEeMEHHBIX

1. HaxoxieHue JIOKaTbHBIX 9KCTPEMYMOB (DYHKIIMIT MHOTHX ITEPEMEHHBIX.

Tewma 3.3. HesiBHBIC DyHKITMH

1. HaxosxJieHre 9acTHBIX IPOM3BOIHBIX U AU depennnanos HesBHo# pyHkimn. MccnenoBanue
Ha SKCTPEMYM HESBHO 3aJJaHHON (QYHKIUH.

2. HaxoxJieHre 4acTHBIX MTPOU3BOIHBIX U AU(PepeHIInanoB cucTeMa HessBHbIX

bynkumid. ['eoMeTpruyeckne MpUIOKEHUS TEOPUH HESIBHBIX (DYHKITHH.

3. 3ameHa nepeMeHHbIX B TU(PepeHINATBHBIX BRIPAKCHUSX.

Tema 3.4. YCIOBHBIN SKCTPEMYM

1. HaxoxeHre yCIOBHBIX 9KCTPEMYMOB METOI0M CBOOOAHBIX AU dhepeHnaioB u
METOJIOM MHOKHUTeJIeH Jlarpanxa.

3 CEMECTP

Pazoen 1

Tewma 1.1. YUucnosie psiabl

1. UccnenoBanue cXoAMMOCTH 3HAKONOCTOSIHHBIXpAI0B. [Ipu3Haku cpaBHeHUs. MIHTErpanbHbIi
npusHak Komm-Maknopena.

2. UccnenoBaHue cXoIMMOCTH 3HaKoNepeMeHHbIX psaoB. [Ipusnaku JleliOnuma, AGens u
Hupuxie. AGCOTIOTHASE CXOAUMOCTD PSIOB.

3. UccnenoBaHue CXOAMMOCTH ABOMHBIX M OBTOPHBIX PS/IOB.

4. UccnenoBanue cX0IUMOCTH OECKOHEUHBIX MTPOU3BEACHUN.

Pazoen 2

Tema 2.1. ®yHKIIMOHAIBHBIE TTOCJIEIOBATEILHOCTH U PSIBI

1. HaxoxneHrne MHOKECTBA CXOAUMOCTH (PYHKIIMOHAIBHOM MOCIEI0BATENIBHOCTH U €€ TIpe-
JeJIbHON (PYHKILINU.

2. UccrnenoBanue nocneaoBaTeNbHOCTH (GYHKIIUNA HA pABHOMEPHYIO CXOAUMOCTb.



3. UccnenoBanue GpyHKIMOHAIBHOTO psijia Ha paBHOMEpPHYIO cxoaumocTs. [Ipusnaku Beliepitpacca,
Abens u Jlupuxie paBHOMEpHOU cX0IUMOCTH GpyHKIHOHANBHOTO psiaa. Kpurepuit Ko
PaBHOMEPHOI cX0UMOCTH (PYHKIIMOHAIILHOTO psija.

4. IlpenenpHeplii EPEX0 MO 3HAKOM MHTETpalla ¥ Mpou3BOoAHOM. [lowieHHOe HHTErpupoBaHue
u nuddepeHLpoBaHue.

Tewma 2.2. CreneHHbIe PsiJIbl

1. HaxoxneHue paguyca u HHTEpBaja CXOJIUMOCTH cTeneHHoro psaa. @opmyina Komu-
Anamapa. JlelicTBHs CO CTENIEHHBIMHU PSIIAMHU.

2. Pan Tetinopa. Paznoxenne oCHOBHBIX 3JIEeMEHTApHBIX PyHKIMH B psia Telimopa.

Paznoxenue ¢pynkuuii B psag Teiiopa.

3. CymMupoBaHue CTeNeHHbIX psAaoB. Dopmyisl Ditnepa. CBoiicTBa THIIEPOOTHMUECKUX
¢yukuuit. Tema 2.3. Psapl @ypbe

1. Paznoxenue pyukauii B psin @ypbe Ha MPOMEKYTKE [-7, t]. PazmoskeHue mo cuHycam u 1o
KocuHycaM. Pa3noxeHue QyHKIMI B TPUTOHOMETPUUIECKUH Psifl HA TPOU3BOIBHOM ITPOMEXKYTKE.
2. lounennoe unrerpupoBanue u quddepenmpoBanue psanoB Pypre. CymmupoBanue psanoB Oypre.
Pa3zoen 3

Tema 3.1. UnTerpansl, 3aBUcAIIUE OT MApaMETPOB

1. MccnenoBanrne paBHOMEPHOM CXOAMMOCTH MapaMeTPUIECKUX UHTErpasioB. IHTEerprpoBanue u
Qg QepeHIIMPOBaHUEe UHTETPAIIOB 0 MTApaMETPYy.

2. BrluuciieHre onpeaesieHHbIX HHTETPAJIOB METOJOM BBEJICHNUS ITapaMeTpa.

Tema 3.2. DiinepoBbl HHTETPAJIbI

1. l'amma-¢dyHkius. bera-Qynkuus. Boraricnenue onpeeaeHHbIX HHTErpaioB ¢ TOMOIIbIO raMMa-
u Oeta-pyHKIUIL.

Tema 3.3. [IpeoOpazoBanue Dypne

1. CoiicTBa npeodpazoBanusi Pypre. opmyia oOpaleHHs.

2. Haxoxxnenne npeodpazoanuii dypre.

Tema 3.4. ACUMITOTHUYECKUE PA3TIOKEHUS

1. HaxoxaeHre acHMITOTHYECKUX pasiioskeHu GyHKIuH. J[eficTBUS Hal aCHMIITOTUYECKUMU
pa3noKEeHUsIMHU.

2. ®opmyna cymMMHpoBaHus Jilniepa-MakiiopeHa.

3. HaxoxaeHrne acCUMITOTUK NTapaMeTpUuecKuX UHTerpanos. Jlemma Batcona u meron Jlamnaca.
4 CEMECTP

Paszoen 1

Tema 1.1. Mepa XKoprana

1. Kputepuii uamepumoctu MHoxkecTBa 1o JKopaany. CBoiicTBa U3MEPUMBIX MHOKECTB.

Mepa npsiMoro npou3BeACHUS] MHOKECTB. BaxxHeiiire npumMepbsl H3MEPUMbIX MHOKECTB.

Tema 1.2. Kparsblit uarerpan Pumana

1. CBenenune ABOMHOIO MHTETpalia K MOBTOpHOMY. [lepemena nopsijika MHTErpupoOBaHus B
JIBOMHOM UHTETpAJIE.

2. 3aMeHa NepEMEHHBIX B JIBOTHOM HMHTErpaJie.

3. CBenenue TpOMHOIO UHTETpaia K NOBTOpHOMY. [lepemena nopsjika HHTErpupOBaHUs B
TPONHOM HHTErpalie.

4. 3ameHa IepeMEHHBIX B TPOWHOM MHTETpale.

5. 'eomerpudeckuii u GU3NIECKU MIPUIIOKEHUS TBOWHBIX U TPOUHBIX

unTerpaios. Tema 1.3. HecobcTBeHHBIE KpaTHBIE HHTETPAJIBI

1. UccnenoBanue Ha CXOAMMOCTb HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Paszoen 2

Tema 2.1. Kpusbie

1. ITapameTpu3anus IIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnenue juyimH KpuBbiXx. HatypanbHas napameTpu3anus.

Tema 2.2. KpuBosmHeiHbIE HHTETPAJIBI

1. Beruncienrue KpUBOJIMHEMHBIX UHTETPAJIOB IIEPBOrO POJIA.

2. BolunciieHue KpUBOJIMHENHBIX MHTErPAJIOB BTOPOIO POAA.



3. ®du3nueckne NPUIOKEHNS KPUBOJIIMHENHBIX HHTETPAJIOB.
Tema 2.3. IloTeHnanbHbIE BEKTOPHBIE M1OJIS
1. ITpoBepka ycnoBuii nonHoro auddepenuana B 0AHOCBA3HON 00JIACTH.
2. ®opmyna HetoToHa-JleiiOHMIa A1 GYHKIMU MHOTUX ITepeMeHHbIX. POTOp BeKTOpHOTO
nois. L{upKysamust BEKTOPHOTO MOJIS BJIOJIb 3aMKHYTOM KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Beruncnenue ABOMHBIX HHTETPAJTIOB C MOMOIIBIO (hopmysibl ['puHa. Berancnenue momanei
IpY TIOMOIIY KPUBOJUHEHHBIX HHTETrpasioB. Paznuunslie ¢popmsl 3anvcu ¢popmydsl ['puHa.
Pa3zoen 3
Tewma 3.1. IloBepxHocTu
1. [TapameTpu3zaiusi HOBEPXHOCTEH.
2. HaxoxxneHue kacaTenbHOM IJIOCKOCTH M HOpMaiu. Beruncinenue nepBoil KBaipaTUYHOU
(dopMy MOBEPXHOCTH.
3. Briuucienue mioniaiel moBepXHOCTEN.
Tewma 3.2. [ToBepXHOCTHBIE HHTETPAJIBI
1. BoluniciieHue NOBEpXHOCTHBIX HHTErPAJIOB MIEPBOTO PoOJa.
2. BolunciieHue NOBEpXHOCTHBIX MHTETPAJIOB BTOPOTO POJa.
3. 'eomerpuueckue u puzndeckre NPUI0KEeHNs TOBEPXHOCTHBIX UHTETPAJIOB.
Tewma 3.3. ®opmyna Ctokca
1. Beruucienue moBepXHOCTHBIX HHTETPAJIOB TIpH moMoIu ¢popmyiisl Ctokca. Paznuunbie
dopmsl 3ancu popmysl CTokca.
Tema 3.4. ®opmyna ["aycca-Octporpaackoro
1. BolunicieHue MOBEPXHOCTHBIX MHTErpajoB mpu mnomouu (opmynsl OcTporpajackoro-
["aycca. Brruncnenne o0beMOB MPU OMOIIIH MOBEPXHOCTHBIX HHTETpaioB. Paznuunbie GopMbl
3arucu popmyiner Octporpanckoro-I'aycca.
Tewma 3.5. O6mas gpopmyma Ctokca
1. Beraucnenue BHEITHETO MPOU3BEIeHNS U BHeIIHEeTo auddepeninana quddepeHnnanbHbIx GopMm.
2. 3ameHa nepeMeHHbIX B AuddepeHnnanbaoi Gopme.
3. O6mas ¢popmyna Crokca. Jlemma Ilyankape. dusznyeckue npuaoKeHUs
nuddepeHnranbHbIX GopM.
7. Tembl 1a0opaTopHBIX padoT (JIadopaTopHBIil NPAKTHKYM)
He mpeaycmotpenst yuebnpim mianom OOIL.
8. [IpumepHas TeMaTHKAa KypCOBBIX padoT
He npenycmotpens! yueOubiM maanom OOIL.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTUBHBICE W WHTCPAKTUBHBIC (DOPMBI: JIEKIUH, MPAKTHUYECKUE 3aHSATHs, KOHTPOJIbHBIE paboTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMeHbl. B TedueHHe CeMeCTpOB CTYyAECHTBI PEUIAOT 3a/1a4d, YKa3aHHbIC
[IPENOAABATEIIEM.

6. YueOHO-MeTOAMYECKOEe o0eclnedyeHne CaMOCTOATENbHOH pPadoTbl CTyAeHTOB. OueHOYHbIe
CpeACTBA [JIsl TeKyllero KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOH aTTrecTalMy IO HMTOraM
OCBOCHMSA THCHUIINHBI.

6.1. I1nan camocTosiTeILHOM PadOTHI

Ne ni/nn HaumeHnoBaHMe TeMbI Bux camocrosiTeqIbHOM padoThI




Cemecrtp-1

1.1--1.3

DJeMeHTbI TeOpUU
MHOYECTB.
JleficTBUTENBHBIC YHCIIa.
YucnoBble HyHKIUH.

KonTtponbhas padora Ne 1

2.1-3.1

[Ipenen yncnoson
IOCJE0BATEIBHOCTH.
[Ipenen yncnoson
(GyHKIMU.
[IpousBoanas u
mddepentmar.

HccnenoBarenbekasi TOMAITHSS
pabota Nel

3.2-34

OCHOBHBIE TEOPEMBI
0
TuQepeHITIpPyEeMbIX
¢ynkuusx. [Ipasuno
Jlonurans. ®opmyia
Telnopa.

Kontponbhas pabota No2

3.5-3.6

Jlpunoxenue

b depeHITaTEHOTO
WCYHCIICHUS K
HCCIeA0BaHUIO (DYHKITHH.
OO11ee NoHATHE TpeeTa.

Hccnenosarenbckas qoMalHss
pabota No2

Cemectp-2

1.1,2.1,2.2

Heonpenenenuslit
uHTerpan. OnpeneneHHbIN
unrerpai. HecobcTBeHHbIe
UHTETpaIbl.

KontponbHas padora Ne 1

2.3,25,3.1

Mertpudeckue
MIPOCTPAHCTBA
.HemnpepbIBHOCTH CIIOKHOM
¢bysakun. OyHKIUU
MHOTHX ITE€PEMEHHBIX.

Teopernuecknii Tect Nel

323334

[IpousBoanbie U

g depeHansl GyHKIANT
MHOTHUX IIEPEMEHHBIX.
®opmymna Teitnopa.
JlokasbHbIE SKCTPEMYMBI.
Y CII0BHBINM KCTPEMYM.

KonTponbnas padora Ne 2

Cemectp-3

1.1, 2.1,

HucnoBble pSbL.
OyHKIHMOHAIBHBIE
MOCTIeI0BATEIbHOCTH U
S

Konrponbnas padora Ne 1

2223

CreneHHbIE PSAbL.
Paner Oypre

HccenoBarennsckas TOMAaIIHSS
pabota Nel

3.1-3.4

HHurerpansbl, 3aBUCSIIHAE OT
rnapamMeTpoB. DHIepOBbI
VHTETPabI.
[IpeobpazoBanue Dypre.
ACHUMIITOTUYECKHE
Pa3IO0KEHUSI.

Teopernuecknii Tect Nel




Cemectp-4 Mepa Kopnana. Kpatusie Teopernuecknii Tect Nel
uHTErpasbl Pumana.
1.1,1.2,2.1, | Kparuble HecOOCTBEHHBIE
WHTETPaJIbL.

2.2-24 KpuBonuneitnbie Teopernueckuii Tect Nel
UHTETPaJIbl.
[ToTeHumaneHbIC
BEKTOpHbIE 1ojis. Popmyiia
['puHa.

3.1-3.3 [ToBepxHoCTH. HccnenoBareabcKkas JOMAIIHIS
IToBepxHOCTHBIE pabora Ne 3

uHTerpaisl. Popmyia
Crokca.

34-35 ®opmyna ['aycca- KontponbHas padora Ne 1
Ocrtporpasckoro. O0mas
dhopmyna Crokca.

OneHo4HbIe CpeacTea Vil TCKyIIE€ro KOHTPOJIA yCIIEeBa€eMOCTH U l'[pOMQ)KyTO‘IHO]?I aTrecranmum

KpuTtepun oieHKH NpoMe:KyTOYHOM aTTecTanuu B popme 3a4era

Onenka | XapakTepucTuka TpeOOBaHUM K pe3yjbTaTaM aTTecTaluu B (hopme 3adera

«3a4TeHO» TeopeTrueckoe cojepkaHue Kypca OCBOSHO MOJHOCTBIO 0€3 MPOOeIOB WK B
IIEJIOM, WJTH OOJIbINeH 4acThi0, HEOOXOIUMBIC TTPAKTUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHaioM C(HOPMHUPOBAHBI WIIK B OCHOBHOM C(POPMHUPOBAHBI,
BCE WM OOJIBIITMHCTBO MPEIYyCMOTPEHHBIX paboueil MporpaMMoi yueOHbIX
3a/IaHUI BBITIOJTHEHBI, OT/ICJIbHBIE U3 BBHITIOJIHEHHBIX 3aJJaHUN COIEpKAT
OIITNOKH.

«He 3auteno» | Teopermueckoe coaepx)aHue Kypca OCBOCHO YaCTUYHO, HEOOXOMMbIC HABBIKH
paboTel HE CHOPMUPOBAHEI HITU CPOPMHUPOBAHBI OTACTHHBIC U3 HUX,
OOJIBIITMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHOM porpamMmoit 3aaHuil He
BBITIOJTHEHO JIMOO BBITIOJHEHO € TPYOBIMH OMIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUSI OI[EHEHO YHCIIOM OaJTOB, OJTM3KUM K MUHUMYMY.

Kpurepun oneHkn npomMe;KyTO4HOM aTTecTanum B popme IK3aMeHA

Onenka XapakTtepuctuka TpeOOBaHUH K pe3ybTaTaM aTTECTAIUU B
dbopme 3K3amMeHa




«OTAYHO» Teopernueckoe conepkaHHe Kypca OCBOCHO IIOJHOCTBIO  0e3
mpoOeIoB, CHUCTEMHO M TJIyOOKO, HEOOXOIWMBIE MPAKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MPEITyCMOTPCHHBIE
paboueil yueOHOM TporpaMMoi ydeOHbIe 3a/1aHHsI BBHITTOJIHEHBI 0€3yNpeyHo,
KayeCcTBO WX BBIMOJHEHHUS OICHEHO YHUCIOM OayIoB, ONU3KAM K
MaKCUMYMYy.

«Xoporo» Teopernueckoe comepkaHue Kypca OCBOGHO B LIEJIIOM 0e3 IpoOenos,
HeoOXO0UMbIEe MPAKTHUECKHE HABBIKUM pPabOThl ¢ OCBOCHHBIM MaTE€pHaOM B
OCHOBHOM  C(hOpPMHPOBAHbBI, MPEIyCMOTpPEHHble paboueld  y4eOHOI
IporpaMMoil yueOHbIe 3aJaHHsl BBIIOJIHEHB! C OTJEJIbHBIMU HETOUYHOCTSIMU,
Ka4yeCcTBO BBINIOJHEHUs OOJIBLIIMHCTBA 33/JaHUI OLICHEHO YHUCIOM O0allloB,
OJIM3KHUM K MaKCUMYyMY.

«Y IOBIIETBOPUT Teopernueckoe copep)kaHue Kypca OCBOEHO OOJbIIEH 4YacTbio, HO
€JIHO» npobensl  HE  HOCAT  CYHIECTBEHHOI'O  XapakTepa, HEoO0XOAHUMBbIe
NPAaKTUYECKHE HAaBBIKU PAaOOThI C OCBOCHHBIM MAaTE€pPHaJIOM B OCHOBHOM
copMHpOBaHbI, OOJNBLIIMHCTBO IPEIyCMOTPEHHbIX pabodeil yueOHOM
nporpamMMoil y4eOHBIX 3a/laHUil BBIIIOJIHEHBI, OT/ENbHbBIE U3 BBHIOJIHEHHBIX
3aJJaHUN COJIepKAT OLIHOKH.

«HeynoBnersop Teopernueckoe copepkaHne Kypca OCBOSHO YaCTUYHO, HEOOXOIUMBIE
HUTEIIBHO» HaBBbIKU PabOTHI HE COPMUPOBAHBI UK CHOPMUPOBAHBI OTJENIbHbBIE U3 HUX,
OOJILIITMHCTBO MPEIYCMOTPEHHBIX pabodeil ydeOHOU MporpaMMoil yueOHBIX
3aJIaHWI HE BBITIOJIHEHO JINOO BBITIOJHEHO ¢ TPyObIMHU OMIMOKAaMH, KAa4e€CTBO
UX BBITIOJIHEHUS OLIEHEHO YUCIIOM 0asuioB, OJU3KUM K MUHUMYMY.

6.2. MeToanueckne yKa3aHusl 10 OPraHU3aNUN CAMOCTOSITEIbHOH PadoThl CTYJAE€HTOB
CamocTtosTenbHast paboTa SBISETCS OJHUM M3 BHJIOB Y4eOHOU AESITENTbHOCTH O0YYaroUInXcs,
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BaHHOCTH, TBOPUECKOTO
MOJ/IX0/1a K PEIICHUIO MPo0JieM YIeOHOTO U MPOPECCHOHATBHOTO YPOBHSI.
AynuTopHas caMocTosITelbHas paboTa 1Mo yueOHOM AUCIUILTUHE OCYIIECTBISETCA Ha YUeOHBIX
3aHATUAX O] HEMOCPEICTBEHHBIM PYKOBOJICTBOM IPENOAABATEINS U 110 €r0 3a/1aHHIO.
BreaynutopHasi camocTosiTennbHasi paboTa BBIMOJIHSACTCS M0 3aJJaHHIO MPeToaaBatens 0e3 ero
HEIMOCPEICTBEHHOTO YYacCTHsl.
Bunel 3aganuii 178 BHEayAMTOPHON CaMOCTOSITENIbHOM pPalOOThI, UX XapakTep, YYUTHIBATh
cnenuduKy u3ydyaeMoi yueOHON JUCIHUILTUHBI, HHAUBHIyallbHbIE 0COOEHHOCTH 00yYaroIIerocs.
KonTponb camocTosTensHOM pabOThl U OILIEHKA €€ Pe3yJbTaTOB OPraHU3yeTCsl KaK €JUHCTBO
IBYyX (hopM:
1.CAaMOKOHTPOJIb 1 CAMOOIIEHKa 00y4aromerocs;
2. KOHTpPOJIb U OLIEHKA CO CTOPOHBI IpernoaBaTersl.
Opranu3anusi 1 pyKOBOACTBO ayIMTOPHOI cAaMOCTOATEIbHOMH PadoThI
AyautopHas camMocCTosATeIbHas padoTa MO JUCLUIUIMHE BBINOJHSAETCS Ha YYEOHBIX 3aHATHUSIX
MIOJ1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM NIPENOJABATENS U IO €r0 3aJaHUI0.
OCHOBHBIMHU BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSTENTLHON paOOTHI SBIISFOTCSL:
- BBINIOJTHEHUE JTAOOPATOPHBIX M MPAKTUYECKUX PabOT OCYILIECTBISIETCA Ha JTAOOPATOPHBIX U
NPaKTUYECKUX 3aHATHAX B COOTBETCTBHU C TpadukoMm ydeOHoro mporecca. Jns obecnieueHHs



CaMOCTOSITENIbHOM  paboThl mpenojaBaTeNs MU pa3pabaThIBAlOTCS METOIMYECKUE YKa3aHUs 110
BBITOJIHEHHIO JTa0OPAaTOPHOH /IPaKTHUECKON PabOTHI.

Pabora ¢ nuTeparypoil, ApyruMu MCTOYHUKAMU UH(OpPMALMU, B T.Y. HIEKTPOHHBIMHU, MOKET
pean30BbIBATbCS HAa CEMMHAPCKMX M MPAKTUUYECKUX 3aHATHAX. [laHHbIE MCTOUYHUMKU HH(OpMAIUH
MOTYT OBITh IMPEACTaBICHbl Ha OYMa)XHOM H/WIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
HurepHer.

[IpenomaBaTens hopmMyaupyeT 1esIb paboThl C JAHHBIM U UCTOYHUKOM WH(OpMAIIUU, ONpeaeIseT
BpeMs Ha MPopabOTKy TOKyMeHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOIPOBEPKA BBIMOJIHEHHBIX 3aJJaHU yallle BCEro MCMOJIb3yeTCsl HA CEMHUHAPCKOM,
NPaKTUYECKOM U JAPYruX Buaax 3aHaTHil. [IpobiemHast /cuTyannoHHas 3aqayda J0JKHA UMETh YETKYIO
(GopMyIIUPOBKY, K HEW JTOJKHBI OBITH ITOCTABJIEHBI BOIPOCHI, OTBETHl HA KOTOPhIE HEOOXOAMMO HAWTU
U oOocHOBaThb. KpuTepuu OLEHKM MPaBUIBHOCTH PEIICHUS MPOOJIEMHON/CUTYallUOHHON 3ajauu
JIOJDKHBI OBITH U3BECTHBI BCEM O0YyYarOIIMMCS.

Opranusanys 1 pyKoOBOJCTBO BHEAYIMTOPHOI padoThI

BueayauropHas camocTosiTenbHasi paboTa BBINOJIHIETCS 10 3aJaHUI0 IpernojaaBaress, Ho 0e3
€r0 HENOCPEICTBEHHOIO Y4aCTHs.

[Ipu mnpenbsiBIeHWHM BHIOB 3aJaHUl Ha BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHAyEeTCST UCIOJIb30BaTh UG QPEPEeHIIMPOBAHHBIA TMOAXOJ K YPOBHIO MOJrOTOBICHHOCTH
oOyuaromierocs. [lepen BbIMONHEHHEM BHEAyJIUTOPHOW CAMOCTOSITEIBHOW paboThl MpernojaBaTellb
IIPOBOANUT KOHCYJIBTALIMIO C OIPEIEICHUEM LIEIU 3aJaHusi, €ro COJEp)KaHus, CPOKOB BBIIIOJHEHUS,
OPUEHTHUPOBOYHOTO 00BEeMa pabOThl, OCHOBHBIX TpeOOBaHUN K pe3yibTaTamM padOThl, KPUTEPUECB
OLIEHKH, (OpM KOHTPOJIS W TEpeyHs JUTepaTypsl. B mpoliecce KOHCYNbTAllMM TpenoiaBaTeib
IpeaynpexIaeT O BO3MOKHBIX TUITUYHBIX OIIMOKAX, BCTPEUAIOIIMUXCS PU BBITMOJIHEHNUN 3aJaHUSI.

Jnsa  meroguueckoro obecriedyeHUs] W PYKOBOJCTBA CaMOCTOSITENIbHON  paboToit B
00pa30BaTeNbHOM YUPEKACHUH pa3padaThIBalOTCS yueOHbIE TOCOOMS, METOAMUYECKUE PEKOMEHIAlluU
M0 CAMOCTOSITETbHOM MOATOTOBKE K Pa3NUYHBIM BHUJIAM 3aHSTHHA C YYETOM CIIEHUATbHOCTH yueOHOU
JMCHUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTA CTYACHTOB, 00bEMa M COJCpIKAHUS CaMOCTOSTEIHHOMN
paboThI, OpM KOHTPOJISA U T.II.

CamocTosTenbHast padoTa MOKET OCYIIECTBISATHCS UHAWBUIYyaIbHO WM TPYNIIAMU CTYJIEHTOB
B 3aBHUCHUMOCTH OT IIeNd, O0beMa, KOHKPETHOM TEMAaTUKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJIO’KHOCTH, YPOBHS TOATOTOBICHHOCTH 00YYaIOIIHXCSI.

Bunamu 3aganuii 11st BHEaAyAUTOPHON CAaMOCTOSITENTFHOM pabOThl MOTYT OBITH:

- s OBJAJEHHsI 3HAHUSMH: YTEHHS TEKCTa; COCTAaBICHHs IUIaHA TEKCTa; Tpaduyueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHHWE TEKCTa; BBIMMCKA U3 TEKCTa; padora co
CIIOBapsSIMH M CIPaBOYHUKaM; y4yeOHO-MCCIIeIoBaTeNbCKasi paboTa; MWCHOJIb30BAHUE AayIdHo W
BUJICO3aMKCeN, KOMIIBIOTEPHON TEXHUKU U VIHTEpHET pecypcoB U ap.;

- JUTSL 3aKPETUICHUS] M CUCTEMAaTH3alluy 3HaHU: paboTa ¢ KOHCIIEKTOM JIEKIIMU; TOBTOpHAs padoTa
HaJ y4yeOHBIM MaTepuaioM; COCTaBJCHHE IUIaHA, TE3UCOB OTBETA; COCTaBIIEHHE TaOnuil, pedycos,
KpPOCCBOPZIOB, [JOccapusi Uil CUCTEMaTH3alMu y4yeOHOro Marepuaja; H3ydyeHUe cJoBapeH,
CIPaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOIPOCHI, aHAaJTUTHUYECKas 00paboTKa TEKCTa; MOATrOTOBKa
COOOILIEHUH K BBICTYIUIEHHIO HAa CEMUHape, KOHPEPEHIIMH; OrOTOBKA

pedepatoB, 10KIIa70B; cocTaBieHue Ouorpaduii, 3ajaHuil B TeCTOBOM Gopme U Ip.

- ans  (GOpMHUPOBAaHMS YMEHUH: pelIeHHe 3aJad W YHpakHEHUH 1o o00pasily; pelieHue
BapUAaTUBHBIX 33/1a4 U YNPA)KHEHUI; COCTABJIEHUE CXEM; PEIICHUE CUTYallMOHHBIX IIPOM3BOACTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; IPOEKTUPOBAHKUE U MOJEIMPOBAHNUE Pa3HBIX BUOB U
KOMITOHEHTOB MPO(PECCUOHATLHON NEesITeIbHOCTH, MOATOTOBKA MPE3EHTAIM, TBOPYECKHX MPOEKTOB;
MOJAITOTOBKA KYPCOBBIX M BBIITYCKHBIX pabOT; ONMBITHO-IKCIIEPUMEHTaIbHAsI padoTa; MPOEKTUPOBAHUE U
MOJIEIMPOBAHKUE PA3HBIX BUAOB M KOMIIOHEHTOB MPO(ECCHOHATIBHOMN e TeTbHOCTH U JP.

Jna  obecrieyeHUs  BHEAyIUTOPHOM  CAMOCTOATENbHOW  pabOThl MO  AMCLMILIMHE
npenojaBaTeseM pa3paldaTbIBaeTCs IMEpeYeHb 3aJaHuil JUIsl CaMOCTOSITEIbHOM pabOThl, KOTOPBIi
HeoOxouM a71s 3 EeKTUBHOTO YIIpaBIeHUs JaHHBIM BUJIOM y4eOHO! JesITeIbHOCTH 00y4aroIInuXCsl.

[TpenoaBaTens OCYIIECTBISACT YIIPABICHHE CAMOCTOATENBHOM paboTOM, peryiupyer ee 0obeM
Ha OJTHO y4eOHO€ 3aHSTHE U OCYIIECTBISET KOHTPOJIb BBIIIOJIHEHNS BCEMU CTYJEHTaMH rpynmbl. J{is
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y,Z[O6CTBa mnmpenoaaBaTeyib MOXKET BCCTHU BCIAOMOCTL YUCTa BBIIIOJIHCHUSA MHUHHMYMa SaI[aHI/Ifl,
HEOOXOUMBI JJIs JOMYyCKa K UTOTOBOM aTTeCTalllu MO JUCIHUILTHHE.

B mpomecce camocrosiTenbHOM pabOTHI CTYASHT MPUOOpeTaeT HABBIKM CaMOOpTaHU3AIINH,
CaMOKOHTPOJISl, CAaMOYTPABICHUS U CTAHOBUTCS AKTHBHBIM CaMOCTOSITENBHBIM CYyOBEKTOM Y4eOHOM
JIESITEIIbHOCTH.

CTyleHT caMOCTOSITENILHO OMpPEENsieT PEKUM CBOCH BHEAYIUTOPHOW pabOTHI M Mepy Tpya,
3aTpa4yuBacMOro Ha OBJAaJCHUC 3HAHHUAMHU W YMCHUAMH 110 K&)I(I[Oﬁ JUCHUIIIIMHE, BBIIIOJHACT
BHEAYIUTOPHYIO pabOTy MO MHIWBUIYaTbHOMY IUIaHY, B 3aBUCIMOCTH OT COOCTBEHHOW MOJATOTOBKH,
OrogKeTa BPEMEHHU U IPYTUX YCIOBUH.

ExenHeBHO CTYNEHT [OJKEH YIEIATh BBIIOJIHEHUIO BHEAYJIUTOPHOW CaMOCTOSITEIbHOU
paboTHI B CpeIHEM HE MEHEE 3 4acoB.

[Ipy BBIMONHEHWH BHEAYAUTOPHON CaMOCTOSTENBLHOM pabOThl CTYIEHT HMEET IMpPaBo
oOpalaTeCcsi K MPEnoiaBaTeio 3a KOHCYJIbTAlUEH C LENbl0 YTOUYHEHUS 3a/JaHus, GOpPMbI KOHTPOJIS
BBINIOJIHEHHOT'O 3a/IaHMSL.

6.3. MarepuaJjbl 1J151 POBeJAEHUS] TEKYUIEro U MPOMEKYTOYHOIr0 KOHTPOJISI 3HAHMMA
CTY/ICHTOB
Bonipochbl 1151 OlIeHKH Ka4ecTBA 0CBOEHHUS TUCHMIIUHBI

OmnpeneneHre MHOXECTBA, MMOJMHOXKECTBA. MHOXECTBO, OIpaHUUEHHOE CBEpXY (CHHU3Y), IPOCTO
OrpaHUYEHHOE.

Onpenenenre TOYHOW BepXHEN (HMKHEN) TpaHU MHOKECTBA.

Omnpenenenne NpocToi, CII0KHON, 0OpaTHON (PyHKIUH.

Onpenenenre 4eTHON, HEUETHOW U MEPHOANYECKON (PYHKIHH.

Ornpe/ie/ieHre BO3PACTAIONICH, yObIBAIOMIEH, CTPOro MOHOTOHHOM (GyHKIMK B Touke, Ha oTpeske WRq, HSIW

Crnioco0b1 3aanust pyHKIMU.

OmnpeneneHne MoCIe0BaTEeIbHOCTH.

OmnpeneneHue mociae10BaTeIbHOCTH, OTPAHUYEHHOM CBEPXY (CHH3Y), IPOCTO OrPaHHYCHHOM.
Omnpenenenne 6eckoHeYHO 00MBIIOH (0. 0.) MocnenoBaTenbHOCTH (OECKOHEUHBIN TIPEIe).

. Onpenenenuie 6eCKOHEUHO MaJioi (6. M.) TOCIIEI0BATENbHOCTH (HYJIEBOM Mpeien)
. lokazats TeopemMy 0 cymme ABYX 0.M. MOCIIE€I0BATEIIbHOCTEH.

. lokazaTh TeopeMy O pa3HOCTHU ABYX 0.M. MOCJIE0BATEIbHOCTEH.

. loka3aTh TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IOCIIEA0BATENbHOCTEH.

. Jlokazatb TeopeMy O MPOU3BEICHNUU 0.M. Ha OIPaHUUEHHYIO MOCJIEA0BATEIbHOCTb.
. oxazats Teopemy o mepexoje 6.M. B 0.0 mocaea0BaTeIbHOCTh U HA000POT.

. Onpenenenne cxosieiics Mocae10BaTeIbHOCTU (KOHEUHBIN Mpeen).

. Jloka3zaTh OCHOBHYIO TEOPEMY O CXOJAIIEHCS MOCIEI0BATETLHOCTH.

. Jlokazate TeopeMy O €MHCTBEHHOCTH Ipeelia CXO AN s TOCIe10BaTEIbHOCTH.
. Jlokazats TeopeMy 00 OTpaHUYEHHOCTH CXOJISIIEHCS MOCIeI0BATEIHHOCTH.

. Joka3zaTh Teopemy 00 apudMeTnyecKkux IEeHCTBUSAX CO CXOIIUNMUCS MOCIIEI0BATEIbHOCTAMHU.
. JlocTaTo4HbIe yCIOBHS OTCYTCTBUS HPE/IEa IOCIe0BaTe

. Onpenenenuie pacxoAsiencs 0ciIe10BaTENbHOCTH. n
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I[OKaSaTL OTCYTCTBHC IIpCciia MOCICA0OBATCIIBHOCTU
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Omnpenenenre Bo3pacTaroliiei, yopIBaroIien, CTpOro MOHOTOHHOM MOCIe10BaTeTbHOCTH.
OmnpeneneHre HEBO3PACTAOIIEH, HEYOBIBAIOIIECH, MOHOTOHHOW TTOCIIEIOBATEIIEHOCTH.
JlokaszaTth TeOpeMy O CXOAUMOCTH MOHOTOHHOM OTpaHUY CHHQLI TTOCIICIOBATEILHOCTH.

& 1 4 >

Teopema 0 CXOIUMOCTH MOCIICIOBATEIBHOCTH i/ wal . 0w AN
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28. Jloka3aTb TeopeMy O IpeeIie IPOMEXYTOUHOM MOCIEA0BATEILHOCTH.
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OnpeneneHrne KOHEYHOTO U OECKOHEUHOTO MPEENIOB (PYHKIIUH B TOUKE.
JlocTaTo4HbIE YCIOBHS OTCYTCTBUS Mpesena (pyHKIHUH.

Haiitu npenen Gpysximu f.x. @ sinx, f.x. ® cos x, mpuX S :

Omnpenenenue 6.M. u 0.0. PYHKIIUN B TOUKE.

Omnpenenenue 6.M. GyHKIIUNA OJHOTO MOPSIIIKA.

Onpenenenre SKBUBAJICHTHBIX 0.M. QyHKIIUI.

Ompenenenue 6.M. GyHKIIMU 00JIee BEICOKOTO TOPSIKA MAJIOCTH.

CaoifcTBa 3HauKa © . .

Omnpenenenue 6.6. PyHKIMI OTHOTO TTOPSIIKA POCTA.

Omnpenenenue 6.6. pyHKIIMU 60JIEE BEICOKOTO TIOPSIKA POCTA.

JlokazaTh MepBYIO TEOPEMY O CYLIECTBOBaHMHU Ipezesia PyHKIUHN B TOUKE.
Teopema 00 apupmMeTnieckux AeMCTBUIX ¢ npeenaMu GyHKIHUH.

Omnpenenenre 0JHOCTOPOHHUX (IIPABOTO U JIEBOT'0) MPEIEIOB (PYHKIIUN B TOUKE.
Bropas Teopema o cyiiecTBOBaHUM npesaena GyHKIMH B TOUKE.

Jlokazate TeopeMy 00 apupMETHYECKHX ASHCTBHUIX C HENPEPHIBHBIMU (QYHKIHSIMU.
Jlokazathb NepBbIN 3aMeUYaTeIbHbIN MPeeil.

JlokazaTb BTOpOM 3aMeyaTeNIbHbINA MPEe.

TaOnuia SKBUBAJICHTHBIX (DYHKITHH.

IlepBoe 1 BTOpOE OIpeesieH s HEPEPBbIBHON (DYHKIIMH B TOUKE.

HccnenoBaTh Ha HENPEPHIBHOCTh QYHKIUIO ) @ sinnx,)y @ cosnx,y @ x3 .,y @ x4,y @ enx npu x & R

VccrenoBath Ha HenmpepbIBHOCTH GyHKIuio ) @ In X mpu x %0

Onpenenenne 0JHOCTOPOHHEH (JIEBOM 1 MpaBoii) HEMPEPHIBHOCTH (DYHKIIUHU B TOUKE.
TeopeMa 0 HENPEPHIBHOCTH (DYHKIIMU B TOUKE.

Knaccudukanus Touek pa3pbiBa QyHKIHH.

Hccneno 1 BaTh Ha HEIPEPBHIBHOCTH (DYHKIIMH:

y. 1 1/ x 1 1 1
sin ,y @ cos |,
y ,V 0—1,y ® arctg ,y @ arccig B Touke x=0.
®cx x 1.2V~ X X

Jloka3zate TeOpeMy O HEMPEPBIBHOCTHU CIOKHON (YHKIIMHU B TOUKE.
Omnpenenenue mpous3BogHON GyHKIMU. Ee reoMeTpuueckuil U GU3NIECKUI CMBICIT.
YpaBHeHUE KacaTeIbHOW U HOpMaJIH K TpaduKy (QyHKIUH.
Omnpenenenue aquddepeHrpyeMont HyHKIHUH.

Jlokazate TeopemMy 0 Ju(pepeHIIMPYEMOCTH (YHKIHH.

JlokazaTh TeOpeMy O HEMpPepBHIBHOCTH U epeHpyemMoit QyHKIHH.
Onpenenenne auddepenimana GyHKIuu.

JlokaszaTh TeOpeMy O IPOU3BOJHON CYyMMBI U Pa3HOCTH JIBYX (DyHKITHIA.
JlokazaThk TeopeMy O MPOU3BOJAHON MPOU3BEACHUS ABYX (DYHKIUH.
JlokazaTh TeOpeMy O IPOU3BOTHON YaCTHOTO JIBYX (PYHKITHIA.

Ucxons u3 onpeneneHus, HANTH MPOU3BOIHYIO (PyHKIIMH

ax

2 2
yex,yex,yex' yesnax,y ® sin.ax’.,y ® cosar,y ® cos.ax’ .,y @ ¢,y @ e¢” ) @2 ) @ Innx
65.Tabmuma Mpou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUI.

66.Jlokazath TeOpeMy O IPOU3BOJIHON CIOKHON (hYHKITUH.

67./lokazaTh TeOpeMy O MPOU3BOAHON 0OpaTHOM (HyHKUIUH.

68.Ucxons U3 TeopeMbl O TPOU3BOMHONW OOpaTHOW (PYHKIMH, HAUTH TPOU3BOAHYIO (DYHKIIHU

y @ arctgx,y ® arcctgx,y @ arcsinx,) @ arccos X.

69.0mpenenenue napaMeTpUIecKy 3aJaHHON (PyHKITUH.

70.I1epBas mpou3BOAHAS TAPaMETPUUECKH 3aJaHHON (PyHKITUH.
71.0gHOCTOpOHHME (JIeBas ¥ MpaBast) MPOU3BOJHBIE (PYHKIIUHN B TOUKE.
72.Teopema 0 CyIIecCTBOBAaHHH IPONU3BOIHON (PYHKIIMU B TOUKE.



yex,ye’ x,y ° B Touke x=0.

| | / NES

74.Jloka3aTh HHBApPUAHTHOCTH (hOpMBI 1epBoro auddepenpaia.

75.CBoiicTBa nepBbIX TudHepeHIanoB.

76. Tabnuia nepBeIx audQepeHnanos.

77.Ompenenenue Bo3pacTaroiiel, yobIBaromiel, CTporo MOHOTOHHOM (DyHKIIMH B TOYKE.

78.Jloka3aTh TeOpeMy O JOCTATOYHBIX YCJIOBUSX MOHOTOHHOCTH auddepeHuupyemMoit GyHKIMU B
TOYKE.

79.OrmpeneneHne ToYeK JOKAIbHOT0 MaKCUMYMa, MUHUMYMa, SKCTpeMyMa (DyHKLIUH.

80./lokazath Teopemy Depma (0 HEOOXOAMMBIX YCIOBUSAX OHKCTpemyMa auddepeHmpyemMoin
byHKIIH).

81.Onpenenenue cTarioHapHON TOUKU AU depeHIrpyeMon GyHKITUH.

82./lokazatb TeopeMy Pouist (0 HyJie MPOU3BOAHON).

83.Jlokazate Teopemy Jlarpanxa (popMyra KOHEUHBIX MPUPAIICHUH ).

84./lokazarp Teopemy Kormm (06061menHast popMyia KOHEUHbBIX

MIPUPAIICHUN ).

85.IIpaBuno Jlonurans.

86. ®opmymna Teitnopa.

87.Hamnncatp nepBble TpH HEHYJIEBBIX WiIeHA psja Teinopa y®x', y @ X Brouke xo ® 1.

byHKIUN

88. @opMyna MakiiopeHa.

73. HaiiTi npon3BoAHYI0 QYHKIUU

89. Hanmcatpb TIepBbIC TpU HEHYJIEBBIX YJieHa pana Makiopena byHKIIH
y @ .x— 1.4,y ® .x— I.S,y o x-1.°.

90. /Ioxa3aTb TeOpeMy O HEOOXOUMBIX YCIOBUAX SKCTPEMyMa

¢yskun. 91.0npenenenne KpUTHIECKONH TOUKU QYHKIUH.

92.Jloka3aTh TEOpEMY O JOCTATOYHBIX YCIOBHSIX dKCTpeMyMa (PyHKITUH.

93.0mnpenenenne BhITYKIOHN (BOrHyTON) muddepeHuupyeMoit GyHKIHH.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSAX BBIMYKIOCTH (BOTHYTOCTH) U depeHnpyeMoil pyHKIUH.

95.0mnpenenenne Touku neperunda qudepeHnupyemMoit GyHKIUN.

96.HeobOxoaumMble ycIoBHsI TOUKU niepernda auddepeHnupyemot GyHKINN.

97.JlocTaTouHbIe YCIOBUS TOUKH reperuda nuddepeHnupyeMoit GyHKIINH.

98.0mpenenenue HaKJIOHHOM (TIpPaBOM, JIEBOI) M BEPTUKAIBLHON acCUMOTOT rpaduka

GyHKIHH.
99.Teopema 0 HaKJIOHHOW aCUMIITOTE Tpaduka GyHKIHH.

JloTIOTHUTENTBHBIE BOIIPOCHI
Besikas mu quddepenunpyemast pyHKIUS SBISETCS HEMPEPHIBHON?
Bcesikas i HenpepsiBHast hyHKIus sBisiercs: muddepeHunpyemoii?
Bcesikas mu nuddepenumpyemast B Touke GyHKINS UMEET KacaTelIbHYIO K TpaduKy B 3TOH TOUKe?
Bcesikas i cTanmoHapHast TOYKa SBJISIETCSI KPUTHYECKOW?
Bcsikast mu kputHyeckasi Touka SIBJISIETCSI CTallHOHAPHOM?
CymiecTByeT i KacatelbHas K Tpaduky nuddepeHnupyeMoit GyHKIIMH B TOYKE repernda?
B 1100011 7111 KpUTHYECKON TOUKE CYIIECTBYET KacarenbHas K rpaduky?
B 100011 11 cTaniMoHapHON TOYKE CYIIECTBYET KacaTesbHas K rpaduky?
KonrtpoJibHble padoThl

N LW~

KonTponsHas padora Ne 1.

Brrunciienue npeaenos.



Mat. AHann3a. Ne1

Mart. AHanna. Ne2

Bblunecnutb Bbluncnute npegensl:
R — Noted |
. v | lim (51 )
[1m O 1)
1)
i In.x [] 2.
(v )n(y) im™
LM e oy ) s ¥ L
! ' N N 3 3
\/QWD \/28-D
X .
lim . . 5T
3)
. Neos2mx 11
2 Im—
]. 9 B 4) O (\ |
o e
w3
VL vsin - lim E"%—'x —
N -
5) n ga
MaT. AHanuna. Ne3 MaT. AHanuns. Ne4
Bblunecnntb Bbluncnutb npegensi:
. | '||(-‘|](~~'|—|H..)
1y ¢ ST 1)
' to(x ]2
R N fjm 2L
I 2 e X[ 8x .
, _ 4y =2 2) e
. , . \ P A L
nid : /
lim limYe!

rJ
]

3) x8y1 Hfl-l-l
lm -
4) -




KontpomnrHas padota Ne 2.

[TpousBonHas GyHKINH.

MaT. AHarnns.
Ne1

yEEl:y. X/m

1) Hantu 4

npoussoaHylo  {g s

yEyid

2)Hantn nponssoaHble Y Mor yHKUMK y=Y(X), 3aaHHOWN NapameTpU4eCKn:

@207, y e’ 2.

yiyid

3)HainTt nponssogHble Y Yor YHKUUN y=Y(X), 3a4aHHON HESBHO:
Y2 00my0e @2
. ‘1
4 — 4eos x- llm x 2
. ﬁ —
lim ve_
—dx— sin x
4) BbluvcnuTb criegytoLme ¥0 ;w0 @ -
npegens:
Mart. AHanus.
Ne2 /
yE] 5 ctg.3x.2.
1) Haitn . y @ tha x*.
Npou3BOAHYO .
2) Hawntun npoussoaHble Y Yor dyHKUUN y=Y(X), 3aAaHHON NapameTpPUYecKu:

, @ 5t.ctg.5t. y @ 5¢t—1tg.5¢..

yEy I

3)Hantn X
MPOV3BOHbIE ’
yx.In.sinx. @ siny

OT (PyHKLMM y=Y(X), 3aJaHHON HESIBHO:

; In P 12
.cos.4x.. gx ¢




lim lim
Ba

42 @,  sinx



4) BblamenuTb cnegytowme
npegensi:



MaT. AHanus.

yEIyEl

2)Hantn nponssoaHble Y Mor dyHKUMM y=Yy(X), 3aaHHON NapameTpU4eCcKu:

v ® 2t—sh.2t. y @ 2¢t—ch.2¢..

yEyI I,

3)Hantn X
NPOM3BOAHbIE ’

¥x.In.cosx. ®

OT (PyHKLMM Y=Y(X), 3aJaHHON HESIBHO:

oS y

. . tg2
2 2
A\ B 1 AAFIATL . AFA ANAALLUAA ) PR x [smx llm 'tg X.
_l', DD viuJmwitTo Ol IUHy[\JLIJ.VI\J 11 11 6 4 ;
npegernbi: X0 * ;
Mart. AHanus.
Ne4 s
X th.3x.6.
)y @
1) Haittn ’
NPOU3BOAHYIO \/.7
u
9
ctg
o X XX o
2)Hantn nponssoaHble , OT (pyHKLMM y=Y(X), 3a4aHHON NapamMeTpUYECKN:

X @ ¢¥cht VO nghy
o ,
yEL,
Y
i [

X

3)Hantn npounssoaHble , 2)% . In.sinx. @ xcosy




OT yHKLMM Y=Y(X), 3a0aHHON HEeABHO:
. s 2 . X
lim >80 sin "X i1y .In( ex . e).™

4
) Bblumcnnte cnegytowime &0 557 L xe0
npegens: ’



Konrpomnsnas padora Ne 3.

Juddepennnan QyHKIMHA U TPOU3BOAHAS BBICIIETO MOPSIKA.



MaT. AHanuns. Ne1

In.3x.2.
1)Haittu audbcpeperuman dyy: @ tg N x 3 . :
100. V @ (2x . x)In( 2x .1)

2) HaiiT npounssoaHyto Y
2

3) PasnoxuTh yHKLMIO MO LieMbiM HeoTpuLaTenbHbIM CTeneHaM AByuneHa X - 2

[0 YETBEPTOO
y @ sin .6 — 2x.
uneHa: :

4)Pa3noxuTb Mo LenbiM HEOTPULATENbHBIM CTEMEHAM NMEPEMEHHOMN X:

2¢c08.x> .— 2
3 ) yeln
y e _ % X0 X X2
joyneHac ; godyneHac .
Mart. AHanna. Ne2
ctg.3x.2.

1)Haitn pudpcbeperuman d yy: @ th .5)6 2 . ;

2)Haiitn nponasogHyto y©: V' @ (Bx . 2x)cos(3x . 2)
2

3) PasnoxuTb yHKLMIO MO LieNbiM HeoTpUuLaTenbHbIM cTeneHam apyunena X 1 2

O 4YeTBepToro
i

fix -0

4)Pa3noxuTb Mo uenbiM HeoTpuLaTeNbHbIM CTENEHAM MepPeMeHHO X:
2

e [l

e In
y @ Fcos.x*. e x4
[0 UneHa c ; oouneHac .

YyneHa:

Mat. AHann3. Ne3

f In.5x.2.
1)Haitn gudpcbeperuman d yy: @ COS .7x 3. ;
100. ¥ ® (3x . x)sin( 3x.1)

2)Haint npounssoaHyto Y
2

3) PasnoxuTh yHKLMIO MO LieNbiM HEOTPULIaTENbHBIM CTENEHAM ABy4neHa X - 3

A0 YeTBEPTOrO
y @hn.1-2x.
uneHa: :

4)Pa3noxuTb NO LeNnbIM HEOTPULATENbHBIM CTENEHAM NMEPEMEHHON X:
6sin .x* .— 6x7
4 3 y @ In
y () . . xlz X X8
gouneHac ; [0 YneHa c

MaT. AHann3. Ne4

9 5
1)Haiitn andbcpeperumandy): @ CIga—X » ;
A/ th.3x.6.

2 Gx)




YneHa:

2) HaiATv npounsBoaHyto Y

50): y [ ) (SX.X )2

3) PasnoxuTh yHKLIMIO MO LieNbiM HeOTpULIATENbHBIM CTENeHaM AByyneHa X - 4

O 4YeTBepToro
i

4)Pa3noxuTb NO LenbiM HEOTPULATENbHBIM CTEMNEHAM NMEPEMEHHON X:

e —2x -1
. vel
y @[ 1-sin .x° . X' B T a— x3
JouneHac Ao uneHac .
Konrponbnas padora Ne 4.
Heomnpenenensslii uHTErpas.
Mat. AHanus. Mart. Avanus.
Ne1 Ne2
1(9XD6X2 [ arcsin 7 2 )da
1)~ , 2) 1) - :
2x . 1 3x—-1

——— (Ix
%l2x J4x* 15

3) ,
|( (s (o))

5) Pa3noxute Ha npocTenmne

[ - 16)(5-v)

6
UV 4

x*181).3 . 4x [14x°

— (x
%3 . 6x [19x°

5) Pasneytb Ha
rgocTeiiline’

3 |
9 [ 2x?

2o (s n)(en -1)




Mat. AHanus.
Ne3

5) Pasnoxutb Ha npocTenwme

-~ ]

O81x*).4 [ 12x . 9x?

16

(
X

Mat. AHanus.
Ne4

2)

3) :

5) PasnoxuTb Ha
npocrenne

74x* .
=256 (=m0 )hi-0)

2 cemecTp.
Kontponbnas padora No 5.

OnpeneneHHblil HHTErpai U ero NpUiIoKeHuUs.

MaT. AHanns. Ne1

1) Hantu anuHy gyrm KpmMeom

.y @4y . dx—4

MaT. AHanns. Ne2

1) Hantn gnvHy ayru KpneBon

x*.)y" @[16y.2x—6

, , OFPaHNYEHHOM
orpaHu4YeHHoN y.x 0
npsiMou
NPSMON , 00beM Tena, Nony4YeHHoro
x.y[2 P y
, 0Bbem Tena, nony4eHHoro BpaLLeHMeM JaHHOWN hurypbl BOKpPYr ocu
Ox
BpaLLieHNeM AaHHOWN urypbl BOKPYr ocK ,
nrowanb NOBepXHOCTM JaHHOro Tena.
Oy, nnowagb NOBEPXHOCTM AaHHOTO
2) Belumcnutb nnowagb vrypsbl, 3agaHHo|

Tena.
2) BbluncnuTtb nnowaab durypsl, )

)3a,anHow wane duryp

ye8-4
napameTpuyecku ;.apameTpmquK '
_ »x ® 8§.1—sint.

>, * ®10. "y @ 8.1- cost.
SIn f.

Y ®10.  cost. y @ m

10 ’

15






OmMx16m,y@8-4 3.
0 mx B 20m,y @15, '

(4x (1 3x .cos( 4x)d |\ 3x de
1) -
3x.4 Jx Ax. 1 dx
§%12D12)CD %8.4xD
.8
@\ ¢ 27 :
16 [117x*

*oooe " | (cost {30t v (30) )



3) Bblumncnutb nnowaab durypbl, 3agaHHoON

r&l. cose
B NMOJIAPHbIX KOOpAMHATax: )

rx1.

T

ﬁg X cos 2xdx
4) BbluMcnutb MHTErpar: .

3) BblumncnuTb nnowagb urypel,
3aJaHHoMn

r I} 3sin 3¢
B MONSIPHbIX KOOpPAMHATAX: ,

re 1.

4) Bbluncnutb nHTErparn:

1
27@36/3 4 [ 3x* dx
0

Mat. AHanuna. Ne3

1) Hantv anuHy oyrn kpmeom

.y @2y.6x-6
, OrPaHNYeHHOM
npsmon

x.y K2
, 06bEeM Tena, Nony4YeHHoOro

BpaLLeHneM gaHHon durypbl Bokpyr ocu Oy,
nnowiazab NOBEPXHOCTU JAHHOro Tena.

2) Bblumncnutb nnowagb

durypbl, 3agaHHOM

napameTpuYeCKu:

>=x @ 6.t—sint.
vy @ 6.1 [ cost.

/1N

y®3

O mxR2n,y @ 3.

3) Bbluncnutb nnowaab durypbl, 3agaHHomn

B NONSPHbIX KoopAUHaTax: r @ 3sin 4¢ ,
rixl.
1
E \)/65 911
5x°
dx

4) Bblumucnutb uHTErpan: °

MaT. AHanuna. Ne4

1) Hantun anuHy gyrm kpmeom

x*.)" @ 4x 8y —16
, OrpaHNYeHHON
npsiMon

x—-y« 8
, 00beM Tena, Nosny4YeHHoOro

BpalLleHNeM gaHHOM hurypbl BOKPYr OCu
Ox,

nnowanb NoBepXHOCTU AaHHOro Tena.

2) Bbiumcnutb nnowaas urypsl,
3a4aHHOMN

ye12[6 3

napameTpuyecku:
=x ® 12.t—sin¢t.
"y @ 12.1- cost.
71N

0 W[ 24,y @ 12, 63

3) BblumncnuTb nnowanb urypel,
3aaHHOM

r 1. sin @
B NONISPHBIX KoopaMHaTax: :

rixtl.

T

@6 xsin 4xdx
4) Bbluncnutb MHTErpan: .




KonTponbhas padora Ne 6.
OYHKIUA MHOTUX

MIEPEMEHHBIX.

MaT. AHanuns. Ne1

1) Hantn nonHbin gudpdpepeHuman BToporo

2
nopsaka duy BTOPYIO YaCTHYI0

MPOU3BOAHYO
U
@7

OT (byHKUMN
E ®@3x[2yn @ [13x—2)°

u® f.&n.

, roe

z @ z(x,y)

2)Ansa pyHKLMM HaNTWN YacTHble

NPOV3BOAHbIE NEPBOro M BTOPOro Nopsiaka
2x* [0 3y 1 22 @ sin .3z.

3) BBoasi HOBble HeE3aBUCUMbIE
nepemMmeHHble, Npeobpas3oBaTtb ypaBHEHUSA

&z 16z 00 telyex
PrP) x /y x
, €cnm
4)ccnepoBaTb Ha aKCTPEMYM
z @ eV 2-4x.2y)

MaT. AHanns. Ne2

1) Hantun nonHbIn
andhdepeHumnan BToporo

2
nopsiaka du BTOPYIO YacTHY0
@ u
o3 u® f.&n.
MPOV3BOAHYIO OT hyHKLMU :
E @3 [12ymn @ 5y —3x
roe

z ® z(x,y)
2)Ansa dyHKUMn
YacTHble

HanTn

NPOM3BOAHbIE NEPBOrO U BTOPOrO
nopsiaka

3x* 02y 02z @ In.2z.

3)BBoas HoBble
He3aBUCUMbIE NEPEMEHHbIE,

npeobpa3oBaTb ypaBHEHUS

;7")%}1 /Z

4)ccnepoBaTh Ha AKCTPEMYM
z @ ¥ (4x.2) - 4)

é ® )N @ Xy
, eCIn

MaT. AHanuns. Ne3

1) Haintu nonHein gudppepeHuman sToporo

nopsaka duy BTOPYIO YaCTHYIO

NPOWN3BOLHYIO
#u
&y
OT (pyHKUMN
E ®@4x.2y"n @ 2x—3y

u® f.&n.

,» rAe

2) Ansa dyHKumnn z @ z(x,y)

HaNTW YacTHble npon3BodHbIE

nepBoro n BToporo nopAaaka

Mart. AHanun3s. Ne4

1) HanTtu nonHein

d

anddepeHuman BTOporo nopsiaka

U v sTOpYyto YacTHyto

U
Npon3BOAHYI0 ¢*Xe®y - PpyHkumm ¥
.

E'®3y12xn @ 4x° — 6y
roe

°f

z ® 2(x, )
2) 0ns dyHKumn HanTu
YyacTHble

NMPOV3BOAHbIE NEPBOrO U BTOPOro
nopsiaka




3x 1 2y* 132 @ cos .3z.

3) BBoasa HOBble HE3aBUCKMbIE
nepemMeHHble, NpeobpasoBaTb ypaBHEHUS

27 | ¢*z X
#*xé%) v *x y
, ecnv

4)ccnepoBaTb Ha AKCTPEMYM

z @ (2x-3*.2)

32,3y 132 @8 2

3)BBogsi HOBble
He3aBUCUMbIE NepeMEHHbIe,

npeobpasoBaTb ypaBHEHUSA

®z &z
3 14 e0
r sl g

, ecr
E ®2x".3ymn @ x

4)ccnepoBaTbh Ha 3KCTPEMYM
z @ 7 (3x* 1 6y—06)

KonrponsHas padorta Ne 7.

IToBTOpHBIE HHTErPAJIBIL.

MaT AHarinz No1i

% % Yydxdy

1) Bbluncnutb
D

I
D:
YR Y R2y

2) N3ameHnTb NopsaoK MHTErPUPOBaHNS

1 * 2
J
BRI oy
»)dy
Y dx
0 0 1 0

% % S y)dxdy

3)B gBoitHom uHTerpane 2
nepenTu

K MondapHbIM KOoOpAnHaTam U
paCCTaBMTpreﬂeﬂblMHTerMpOBaHMH.DZ

xz.y24x,x2,y®0

MaT. AHanns. Ne2

% % Xydxdy

1) Beluncnutb , roe D:
D

XLy Ay @4y y @0

2) IameHnTb NOpsAOK MHTErPMPOBaHKS

e Inx & 20hx

Rde fOydy. 5 dx i f(x )d)

JINHNAMMWN:

4) C nomoLLbio BOVMHOIO MHTErpana
BbIYMCNUTb NroLaab purypbl, OrpaHU4YEHHOM




K MONApHbIM KOOpAMHaTamM U pacCtaBuTb
npeaenbl UHTErpupoBaHUA. D:

= WACS X R 06y, y @ 1045 x @ 0
y)dxdy :
3)B nBoiiHom uHTerpane »
nepenTn 4) C NnOMOLLbIO ABOVHOMO

nHTEerpana Bbl4NCnnTb

xy @
4 Yy @ 4x,y
o1



cod o o8B s >a0aF -.0LQA®ISTOIIOSESTIS®K S s






LY RA Y R4y
2) N3mMeHUTb NopsiaoK MHTENPUPOBAHNSA

2 X 6

V12,4 x—x2
Rdey foydy. 5dx 3
/
(x, y)dy
0 0 2 0
% % S
y)dxdy
3)B nBoiiHoM uHTerpane
nepenTu

K nondapHbIM KOoOpAnHaTam u
pacctaBuUTb npeaenbl UHTErPUPOBaHUA. D:

MaT-Aranmns.Ne3 MaT. ARanuz. Ned
R R wdxdy dxd
R R wdxay
1)?)"'””0”"”" , 1) BblumcnnTh ,rae D:
o b
D:

XY O2x 3 Yy R2y,y R0
2) NamMeHUTb NOpsiA0K MHTErNPMPOBAHMS

5 Ji 10 J'EJTST
gy fLndy. g dr g [

% % Sy

3)B nBoitHom uHTerpane
nepenTu

K NONAPHbIM KOOpAuUHaTaM U pacCTaBUT|
npeaenbl UHTErpupoBaHUA4. D:

YR 20 x @15 y@ 0

dy

Ixdy

xz.v22v_v1.5. x. @0

4) C noMoLLblo ABOMHOIO MHTerpana
BbIYUCIUTB Nnowanb purypbl, orpaHUYeHHOM
TNNHUAMM:

y.xz_SyOS—x,xQZ

Bonpocs! k 3k3aMeHy
1 cemecTp

4) C nomMoLLbo ABOMHOIO
WHTerpana BblYUCNNTb

nnowaae urypel,
OrpaHM4YeHHON NNHNAMMN:

y.x2 x02.)),y00,y04

1. Axcuomsnl Ileano HAaTypaJIbHBIX YUCCII. Koneunsle MHOkecTBa. OCHOBHAS TECOpPEMa O KOHCU-

HbIX MHOXKECTBAXx.

2. CpaBHeHHE MHOeCTB 110 MoutHOCTH. Teopema Kantopa-bepuimreiina. Teopema Kantopa
0 MOIITHOCTH MHOKECTBA IMOJIMHOKECTB. MOIITHOCTh KOHTUHYYMA.

3. AKCHMOMBI I€UCTBUTEIIBHBIX YKCEI. TeopeMbl O TOUHON BEpXHEU U TOUHOW HUXKHEH
rpanu. [Ipunnun Apxumena. Teopema o MJIOTHOCTH PAIIMOHAIBHBIX U UPPAITTOHAIBHBIX



quce.

4. TeopeMa 0 MOIIIHOCTH MHO>K€CTBA J€HCTBUTEIHHBIX YHCEIL

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

6. IIpenen yncnoBoi nocieaoBaTeabHOCTH. CBOMCTBA CXOASMIIUXCS
MOCJIEIOBATEILHOCTEH: € IMHCTBEHHOCTH MpeJeia, OTPAHMUYEHHOCTh CXOIAIIEHCs
IIOCJIENOBATEILHOCTH, CBOMCTBO



YCTOMYMBOCTH, IIPEAES MOAYJIS, IPEIEIbHBIN NEPEX0/ B HEPABEHCTBAX, CBOWCTBO JIMHEHHOCTH.

7. CBoiicTBa CXOIAIINXCS MOCIeI0BAaTEIAbHOCTEH: Hpe,[[e.]leLIfI nepexon B Mponu3BCACHUHN U
B 4aCTHOM.

8. TeopeMH O peaeiic HGY6BIBaIOII_ICI‘;I 151 HeB03paCTaIOH_ICI7I nocCJICA0BATCIIbHOCTHU.



9. Yucno e.

10. Teopema [llTonsua.

11. Teopema o npenesne npomMexyTouHOU nocneaoBarenbHocTd. [Ipuniun Kantopa o Bioxen-
HBIX OTpE3Kax.

12. Tlpunuun bonbuano-Belepirpacca o cXoaaencanonociae/10BaTeaIbHOCTH.

13. Kpurepuii Komm cxonuMocTy ocie10BaTeIbHOCTH.

14. Onpenenenue npezena unciaoo ¢pyHkuuu no Komm u no [eiine.

DKBHUBAJICHTHOCTH oOIpeiesienuil npenena ¢pyukunu no Komm u no I'efine.

15. Kpurepuii Komu cymecrBoBanus npenena QpyHKIUM.

16. HenpepbIBHOCTh (PYHKIIMHU B TOUKE M HA IpoMexyTKe. CBOMCTBA HEMTPEPBHIBHBIX (PYHKLIMI:
HENPEPbIBHOCTh MOJIYJIA, JIOKAJIbHAS! OFPaHUYEHHOCTh, CBOMCTBO YCTOMUMBOCTU. ApUpMETUYECKHE
OIepalluy ¢ HENpepbIBHBIMU (PyHKIMAMHU. HenpepbIBHOCTH €10KHOM 1 00paTHON (yHKIUU.

17. IlepBas Teopema Beiiepitpacca (06 orpaHu4eHHOCTH HenlpepbIBHOW (pyHKUMN). BTopas
Teopema Beiiepiirpacca (0 Han6obIIEM U HAMMEHBIIEM 3HAYEHUH).

18. TlepBas 1 BTOpast reopembl bosbiano-Kommm o mpomMexxyTOYHBIX 3HAYEHUS

HenpepbIBHON QyHKIuHU. Teopema o cyniecTBOBaHUM 00paTHON (DyHKIIMH.

19. Teopema Kantopa o paBHOMEpPHOIN HEMPEPHIBHOCTH.

20. [onsrtust mpomusBoaHOM, muddepeniupyemoctu, muddepennuana pynkmun. I'eomeTpudeckuit
CMBICJI IPOM3BOIHON U Tuddepennana. CpaBHEeHUE TOHATHIA TPOU3BOIHON U
nuddepeHITIPYEMOCTH.

21. OgHOocTopoHHUE NPpoU3BOAHBIe. CpaBHEHUE MOHATHIA HETIPEPHIBHOCTU U AU depeHIpyeMOCTH.
Kpurepuii nuddeperunpyemocts (B TepMHUHAX HEMPEPBIBHOCTHU U (HepeHInaIbHO-Pa3HOCTHOTO
OTHOIIICHHUS ).

22. luddepenunpoBanue TMHEHHON KOMOUHAIIMY, IPOU3BEIEHHS U YaCTHOTO JABYX (DyHKLUH.
23. TuddepenumpoBanue 0OpaTHOM U ClI0KHON (QyHKIIMU. IHBapHaHTHOCTH (POPMBI 3aHCH
nepBoro auddepenuana.

24. BbIBO/I MPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKITUH.

25. IIpousBoanbie U au¢depeHnanbl BRICIINX NOPAKOB. BerancnurensHas hopmyia s
BhICIIMX AU (DepeHIranoB. Y ClIOBHEe HHBAPUAHTHOCTH BhICHIMX AU (HEepEeHIInaTOB OTHOCUTEIBHO
3aMeHbl IePEMEHHOIA.

26. ®opmysl Jleitbnuna (Beicuiee qudQepeHIMpoBaHUe POU3BEICHHUS U CIIOKHON (DYHKITNH).
27. Teopema @epma 06 sxcTpemyMme GyHkimu. Teopema J[apOy o MpOMeKyTOUHBIX

3HA4YECHMSIX NTPOU3BOIHOM.

28. Teopems! Pons, Jlarpanxa, Kommn.

29. IlepBoe npaswiioJlonuTaiis BBIYUCIICHUS MPEAEIIOB

30. Bropoe npasunoJlonuTaiis BBIYUCICHUS IPENETIOB

31. Muorounien Teitnopa. ®opmyna Teinopa ¢ 0CTaTOUHBIM YIEHOM B hopMme

[Teano. EquncTBeHHOCTH MpecTaBieHus (PyHKIIMH MHOTOYWIEHOM.

32. ®opmymna Teitnmopa ¢ ocTaTouHbIM 4iieHOM B hopmax, Koy,

Jlarpanxa. I1aTh OCHOBHBIX pasnoskeHuit mo ¢popmyne Teitnopa.

33. UaTepnonsunoHHbIi noauHoM Jlarpanka. OneHKa MOrpeirHOCTH UHTEPIOJISIIIUH.

34. Kpurepwii moctossHCTBa (YHKITUH. Y CJIOBHE CTPOrOi MOHOTOHHOCTH (PYHKIIUY Ha
NpOMEKyTKe. MOHOTOHHOCTB B TOYKE.

35. JlokanbHbIe SKCTpeMyMbI (pyHKINH, UX BUAbL. Heo0XxoauMoe ycinoBHe JTOKaIbHOTO SKCTPEMYyMa.
JlocTaTouHbie yCIOBHS JOKAJIBLHOTO SKCTPEMYyMa B TEpMUHAX 1-0i MpOU3BOIHOM, 2-01
IIPOU3BOAHOMN, N-TON IIPOU3BOJAHOM.

36. Beimykiibie pyHKITMHU, BUBI BRITYKJIOCTH. JlOCTaTOUHOE yCIIOBHE CTPOTOM

BBINYKJIOCTH (PyHKIMU. Pacnionoskenue rpaduka BeITYKIOH (QyHKIIMH OTHOCUTEIBHO
KacaTeJbHOM.

37. HepaBenctBo Hencena. HepaBeHCTBO MEXIy CpeIHUM apu(METHUECKUM U

CPEIHUM T'€OMETPUUECKHIM.

38. Hepasenctsa lOnra, ['énbaepa, Komu-byHnskoBckoro, MUHKOBCKOTO.

39. Touku nepernda ¢pynkuun. Heooxogumoe yciaoBue nepernda. JloctaTounoe ycioBue
neperuba. Pacnionoxenue rpaduka GyHKIIMM OTHOCUTEIIBHO KacaTeIbHOW B TOUKE Meperuoa.



40. [Tonstue 6a3pl. [Ipumepsr 6a3. [Ipenen urncnoBoit pyHKIMH MO Oase.

CpoiicTBa (yHKIMN,IMEIOIUX Tpezen 1o 0ase.

41. Kputepuit Komu cymiectBoBanus npezena mno 6ase.

42. CuérHo-nopoxaénnslie 0a3pl. [Ipenen I'eitne mo 6a3e. DKBUBAJICHTHOCTh MOHATHIHA
npenaenarno ['eiine u mo Komm B citydae cuéTHO-TIOPOKIEHHBIX 0a3.
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43. Onpenenenne uaTerpana Pumana. Materpan Pumana kak mpeaen mo 0ase.
OrpaHu4eHHOCTb UHTETPUPYEMO (PYHKLINH.

44. Unterpanbubie cymmbl lapOy u ux cBoiicTBa: cpaBHeHue cyMM Pumana u /lapOy, cymmbl
HapOy kak TouHble rpaHu cyMM Pumana, noBenenue cymm JlapOy npu u3MenbyeHun
pasbuenusi, cpaBHeHHE cyMM [lapOy mist mo0bIX pa3OneHumid.

45. Kpurepuii uaterpupyemocty Pumana.

46. UnTerpupyemMocTh HENpepbIBHON (QYHKIMY U (PYHKIUU C KOHEYHBIM YHCIIOM TOYEK pa3pbIBa.
47. IaTerpupyeMocTh CI0XKHOM QyHKINU. ApupMeTnyeckue onepanum ¢
UHTETpUPYEMbIMUDYHKIHSIMU.

48. Bepxuuit n HmxHUN uHTErpansl JapOy. Murterpanst JapOy xak npexaesns cymm JlapOy.
Kpurepuii unTerpupyeMocti pyHKIUN B TEPMUHAX paBEHCTBa €€ uHTerpaion [JapOy.

49. OcHOBHBIE CBOWCTBA ONPEACIEHHOIO HHTErpajia: MHTErpaji OT

€MHUILIbI, MOHOTOHHOCTb,JINHEHHOCTb, a1IUTUBHOCTbD.

50. IlepBas Teopema O CpeJHEM 3HAUEHUH.

51. nTerpan c nepeMeHHBIM BEpXHUM IIpesesioM. HenpepbIBHOCTE HHTErpasa 1o
BepxHemynpezaeny. AuddepenupoBannue HHTErpana no BepxHeMy npeaemy.

52. Bropas Teopema o0 CpelHEM 3HAYEHHUU.

53. ®opmyna Hetotona-JleitOnuma. 3amMeHa nepeMeHHON M HHTETPUPOBAHUE 10 YACTIM

B OIIPEJEIEHHOM UHTETpaJIe.

54. ®opmyna Teiinopa ¢ OCTAaTOUHBIM WIEHOM B MHTETrpasibHOU (opme. MHTErpanbHble
HepaBeHcTBa ['énpaepa, Komu-byHsKoBCkoro 1 MUHKOBCKOTO.

55. Onpenenenne HecoOcTBeHHOTO MHTerpana. @opmyna Hetorona-JleiiOHuna 1yt HecoOOCTBEHHOTO
MHTErpaa.

[Ipu3HaKu CXOAMMOCTH MHTETPAIIOB OT HEOTPUIATENBHBIX (DYHKIIUH.

56. Kputepuit Komm cxonumoct HeCOOCTBEHHOTO MHTETrpaja. AOCOTIOTHO CXOSIITHUECS
unHTterpansl. [Ipusnaku A6ens u Aupuxie cXoAMMOCTH HECOOCTBEHHOTO HHTErpaa.

57. TloHATUS METPUYECKOTO U HOPMUPOBAHHOTO NMPOCTpaHCTBA. OTKPBITHIE U 3aMKHYThIE
MHO’KECTBA B METPUYECKOM IIPOCTPAHCTBE, X CBOMCTBA. CBsA3b MEKIY OTKPBITBIMU U 3aMKHYTBIMU
MHO>KECTBAMH.

58. IIpenen no 6a3e GpyHKIMU CO 3HAYEHUSIMU B METPUIECKOM MpocTpaHcTBe. CBONCTBA
dbyskuii, nmeronux npenen. [Ipenen nocnenoBatensHocTy. [Ipenen pyHkuuu B Touke.

59. Ilonuele MeTpudeckue npocrpancTsa. [IpuHunn nonnots! Kanropa. [lognpocrpancTsa
noJTHOTO npocTpancTa. Kpurepnii Komm cymecrBoBanus npenaena.

60. IIpenkoMnakTHbIE MHOYKECTBA B METPUYECKOM MpocTpaHcTBe. Kputepuit
MpeIKOMITAKTHOCTH X aycopda.

61. KomnakTHbIE MHOXKECTBA B METPUYECKOM IIPOCTpaHcTBe. KpuTepuii KOMIakKTHOCTH
METPUYECKOTO IIPOoCcTpaHcTBA. KpuTepuii KOMITAKTHOCTH MHOXKECTBA B ITIOJTHOM METPUYECKOM
npocTtpaHcTBe. KomnakTHble MHOXKeECTBA B R .

62. KOMITaKTHOCTh B TEpMHUHAX MOKPHITHI. KOMIaKTHOCTh B TEPMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbIBHBbIE 0TOOpaXEHUS METPUUECKUX MPpOocTpaHCTB. [Ipoobpas oTkpeITOro n
3aMKHYTOTO MHOXECTBA IPU HENPEPHIBHOM 0TOOpakeHnu. HenpepbIBHOCTH CIIOKHOM (PYHKIINU.
64. HenpepoiBHBIN 00pa3 kommnakTa — komnakT. Teopemsl Beliepurtpacca. JInneitHo
CBSI3HBIEMHO’KECTBA B METPUUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 nuHEHHO-

CBA3HOI'O MHOKECTBA — JIMHEHHO-CBSI3HOE MHOXKECTBO.

65. Teopema Kantopa o paBHOMEpPHON HENPEPHIBHOCTH.

66. IlonsaTHE TOMOIIOrNYECKOr0 NpocTpaHcTBa. OKPECTHOCTH, BHYTPEHHHE TOUKH, IIPEEIIbHBIE



TOUYKH, TOUYKU IIPUKOCHOBEHUS, 3aMbIKaHHUE, 3aMKHYTOE MHOXKECTBO, rpanuia. [Ipenen no 6aze
(GYHKLNU CO 3HAUEHUSIMU B TOIIOJIOTHUECKOM IIpocTpaHcTBe. HenpepriBHbIE
0TOOPaXKEHUSTONOJIOTHYECKUX MTpocTpaHcTB. [loHsTe romeomopdusma.

67. UactHble pou3BoHbIE, MU depeHpyeMocTs, nuddepennnan dynkun. Kpurepuii
mudpepenuupyemoctH. JlocraTounoe ycioBue auddepeHuupyeMoctu QyHKIUH.

68. Teopema o quddepeHIpoBaHUH CII0KHON QyHKIMU. IHBapHaHTHOCTH (hOPMBI
nepBoroguddepennnana. [pasuna nuddepermnupopanms.

69. IIpousBosHas 1o HanpasieHUIO. ['panneHT.

70. HacTHbIE IPONU3BOIHBIE BBICIIMX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX
npousBoHbIX. HenpepbiBHO auddepenuupyembie GyHKIUN.

71. Juddepennumainsl BeicnX nopsaakoB. BeruucnurensHas popmyna s nudepeHnantoBBbICILINX
HOPSAKOB. Y CIOBUE MHBAPMAHTHOCTHU BBICIIUX AU (EPEeHIINATIOB OTHOCUTEIbHO3aMEHBI IEPEMEHHBIX.
72. ®opmyna Teinopa ¢ ocTaTouHbIM uieHOM B ¢popMme Jlarpanxka u B popme

ITeano. @opMyIaKOHEUHBIX PUPALICHU.

73. JlokanpHBIC SKCTPEMYMbI (PYHKITMHA MHOTHX NepeMeHHbIX. HeoOxoaumoe ycioBue
IKCTpeMyMa. JloCTaTouHOE yCI0BHE IKCTPEMYMa.

74. HesiHas ¢pyHkuus. Teopema o HeIBHOU (DyHKIIHH.

75. Cucrema HesiBHBIX (pyHKIHI. Teopema o cucteMe HeSIBHBIX (DYHKITHIA.

CymectBoBanue 00paTHOM (HyHKIMH.

76. YCII0BHBIE SKCTPEMYMBI (PYHKITUH MHOTHUX TIEPEMEHHBIX. MeTo 1 MHOKUTEICH
Jlarpanka. JloctaTo4HOE yCIIOBHE 3KCTpeMyMa B MeToze Jlarpanxa.

77. Inddepennmpyembie orodbpaxkenus. Matpuria SAxoou.

78. IlpuHIMI CKUMAIOLIUX OTOOpaKEHUH.
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79. Hucnoroii psia u ero cymma. Kputepuit Ko u HeoOXoauMoe yCIOBHE CXOUMOCTH Psiia.
OO61re cBOMCTBA CXOAIIMXCS PSIOB: CXOAUMOCTh PAJia M €r0 OCTaTKa, JMHEHHas onepaius ¢
psAaamu, coueTaTesIbHOE CBOWCTBO pAJa.

80. IIpu3Haku CXOUMOCTH PSIIOB C HEOTPULIATEIHHBIMU YJICHAMH: OOIINUNA KpUTEpUi
CXOJIMMOCTH, pu3Haku cpaBHeHms, Komm, [lamambepa, Kymmepa u Paabe. MHTErpanbsHbIii
npusHak Komu-Maknopena. CxonumocTs psiga Pumana.

81. ®opmyna cymmupoBanus Jinepa. [locTtosannas Diinepa.

82. Ilpu3nak EpmakoBa cX0IMMOCTH PSAOB ¢ HEOTPULIATEIbHBIMU YWICHAMHU.

83. INpusnaku Jlelibauna, AGens u Jupuxie Ui Mpou3BOJIBHBIX YUCIOBBIX psiioB. OeHKa
ocratka psja JleiiOnuma.

84. AGcoioTHAS U YCIIOBHASI CXOJIUMOCTD PsiioB. [lepecTaHOBKA YJICHOB B a0COIOTHO
CXOJALIUXCS psiiax.

85. YMHOKEeHne aOCOTIOTHO CXOISIIUXCS PSIOB. Y MHOXKEHHE YCIOBHO CXOISIIUXCS PSAIOB.
86. beckoHeuHble MPOU3BEACHUS U UX CBA3B C psAAaMHU. AOCOTIOTHO CXOSIIHECS
O6eckoHeuHble ponsBeaeHus. [Ipencrasnenue Diinepa i q3eTa-QyHKIHH.

87. PaBHOMepHas ¥ MOTOUEYHAsI CXOJIMMOCTH MOCJIE0BATENILHOCTH (PYHKINH. MeTpuieckuit
KpUTEpUI paBHOMEpHOU cxoauMocTu. Kpurepuii Komm paBHOMEpHON CXOAMMOCTH
MocIeI0BaTeIbHOCTH (YHKIMH. HenmpephIBHOCTE NpeIeIbHON (QYHKITHH.

88. Ilpuznak JluH1 paBHOMEPHOMN CXOAMMOCTH MOCIEA0BATEILHOCTH (DYHKIIUMA.

89. [IpenenbHbli MEpexo] MO 3HAKOM UHTErpajia U IPOU3BOIHOM ISt
NOCJIEA0BATENBHOCTH (PYHKILINH.

90. PaBHOMEpHAas 1 MOTOUYEYHASI CXOUMOCTh (yHKIIMOHATLHOTO psia. Kpurepuit Ko u
HE00X0IMMOE yCIIOBUE paBHOMEPHOH cxonumoctu psjaa. [IpusHak Beliepmpacca
pPaBHOMEPHOM CXOUMOCTH (QYHKIIMOHATIBLHOTO psifa. HempepbIBHOCTH CYyMMBI psfa.

91. llpuzHaku AGens u [Jupuxie paBHOMEPHOH CXOAMMOCTH (PYHKIIMOHAIBHOTO Psfa.

92. TIlounennoe auddepeHnpoBaHre U UHTETPUPOBaHUE (HYHKIIMOHATBHBIX PSAIOB.

93. Crenennotii psij. [lepsas Teopema AGens. Paanyc u nuHTEpBai CXOAMMOCTH CTETIEHHOTO
psana. @opmyna Komu-Anamapa.



94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psifa. Bropas Teopema Abens. JuddepenmpoBanue

Y UHTETPUPOBAHME CTENICHHBIX PSAOB.

95. IlonsaTue aHanmuTU4YECKON (PYHKIMU. AHATUTUYHOCTh CyMMBI CTEIIEHHOI'O Psijia.
EnuHCTBEHHOCTD NPECTAaBICHUS aHATUTHYECKON (DYHKIIMU CTETIEHHBIM PSAIOM.

96. Psan Teiinopa. Kputepwuii npencraBinenus QyHKIIMN CTETICHHBIM psIoM. JlocTaTouHOE yClioBHE
AQHAJTUTUYHOCTH. AHATMTUYHOCTh OCHOBHBIX 3J€MEHTapHbIX QyHKIM. [19Th OCHOBHBIX pa3inoXeHuit
B CTETIEHHBIE PS/IBL.

97. IlpyHLIMTI €TUHCTBEHHOCTH JUIS aHAIMTHYECKUX (QyHKIMNA. [loHsATHE aHamuTHYeCKON
(GYHKIIMHM KOMILJIEKCHOTO nepeMeHHoro. KomruiekcHast skcrioHeHTa u e€ cBoiictBa. DopmyIibl
Oiinepa.

98. Annpokcumanus HenpepbIBHbIX QyHKUUN. Teopema CtoyHa. ANpOKCUMAIHS HENPEPbIBHBIX
GyHKLUH anredpanyeckKiMU U TPUTOHOMETPUYECKMMU MHOTOWJICHAMH.

99. CkanspHoe npousBeeHNe QyHKIMNA. AOCOTIOTHO U KBaIpaTUYHO HHTETpUpyeMble QyHKINY,
cBs13b Mexx 1y HUMH. HepaBenctBo Komm-bynsikosckoro. Hopma ¢ynkunu. CXxonumMocTs B cpeiHeM
KBaJIpaTUYHOM. ATIIIPOKCUMALIUS CTYTIEHYaTbIMU QYHKIUAMU (0€3 J0Ka3aTeNbCTBA).
Tpuronomerpuueckas cucrema QyHKUUH U €€ CBOICTBA: OPTOrOHAJILHOCTB, ITOJIHOTA B
PaBHOMEPHOM U CPEIHEM KBaJIpaTUYHOM MPUOIMKEHUSX.

100. Heobxommoe yciaoBue pasiokeHus GyHKIUN B paBHOMEPHO CXOSIIUNCS
TpuroHomerpudeckuit psaja. [lonstue pana @ypre. Kommnekcnas 3anuck psana @ypee. Psg Oypee
B CJIy4ae IIPOU3BOJIBLHOIO HHTEpBAJIA.

101. Hopma TpUroHOMETPHUYECKOTO MTOJMHOMA. BhIpaXkeHne CpeHEro KBaJpaTUYHOTO OTKJIOHEHUS
GYHKIMHA OT TPUTOHOMETPUYECKOTO MotmHOMa. ToxkaecTBo beccenss. MUHMMaIbHOGCBOWCTBO
YaCTHYHBIX cyMM psiia Dypbe. Paznoxenue Gpynkiun B psig Oypbe, CXOIAMIMNACS B CPEIHEM
KBaJPaTUYHOM.

102. HepasenctBo beccens. PaBenctso [lapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKOM CUCTEMBI
¢yHkuui. OJHO3HAYHOCTH OlpesieieHust GYHKIUU cBouM psigoM Dypee.

103. Teopema Pumana o crpemiiennn kodgdunreHToB Oypbe Kk HyIt0. HTErpansHoe
IPEJCTaBICHUE YACTUYHBIX CyMM psia Pypre. SAnpo Jupuxie u ero cBolcTBa.

104. IIpuznak [unu cxonumoctu psaa @ypee. [loroueunas cxonumocts psiga Pypbe
KyCOYHO-TJIAZKUX (YHKIHH.

105. Paznoxxenne cuHyca B 0ECKOHEYHOE MPOU3BEICHHE.

106. PaBHOMEpHAsA cx0aquMOCTh psiia Pypre HENPEPBIBHBIX KyCOUYHO-TVIAJKUX

¢ynkuunii. UnterpupoBanue psgoB Oypee.

107. CemeticTBa pyHKITUH, 3aBUCAIIMX OT MapaMeTpoB. [loToueyHas u paBHOMepHas
CXOIUMOCTB. J[0CTaTOYHOE yCIIOBUE PAaBHOMEPHOU CXOAUMOCTH. MeTprudecKuil KpuTepuil
paBHOMEpHON cxonuMocTi. PaBHOMEpHas CXOAMMOCTh ceMeNCcTBa (PyHKIUI Ha sI3bIKe
nocienoBarenbHocTel. HenmpepsIBHOCTE MpeieIbHON (PyHKITUH.

108. CoOCcTBEHHBIE HHTETPANbI, 3aBUCALINE OT HApPaMETPOB, C OCTOSTHHBIMHU IIpeJIeIaMU
UHTErpupoBaHus. [IpenenbHplil nepexo Mo napameTpy Moj 3HaKOM MHTerpaia.

HenpepsiBHOCTS MHTETpasna no napamerpam. JuddepeHiiupoBanie 1 MHTETpUPOBAHNE
MHTErpaJla 1o apameTpy B CIy4yae MOCTOSIHHBIX MIPEIEI0B HHTEIPUPOBAHNS.

109. CoOGcTBEHHBIE HHTETPANIbI, 3aBUCALINE OT HApaMETPOB, C IEPEMEHHBIMU MpeeIaMu
UHTErpupoBaHus. HempepbIBHOCTS HHTETpala 1o nmapamerpaM. JuddepenmpoBannue HHTErpaia
10 IapaMeTpy B CIydac MEPEMEHHBIX NIPEAEIOB MUHTETPUPOBAHHUS.

110. HecoOcTBEeHHBIE HHTETpaIbl, 3aBUCALINE OT MapamMeTpoB. [loTouedHast 1 paBHOMEpHast
cxoaumocTth. Kputepuit Komm u npusnak Beiiepiirpacca paBHOMEpHON CXOAMMOCTH

MHTETpaa.

111. Ilpuznaxku AGens u Jlupuxie paBHOMEPHOH CXOAUMOCTH HECOOCTBEHHBIX

MHTETPaJIOB, 3aBUCSIINX OT apaMETPOB.

112. HenpepbpIBHOCTh HECOOCTBEHHOI'O UHTErpaa no napamerpam. uddepenunpopanue

Y UHTETPUPOBaHNE HECOOCTBEHHOTO MHTErpaja 110 IapaMeTpy.

113. F'amma-dyHkius u 6era-pyHKIus. MHOXKeCTBa CXOAMMOCTH SHUIIEPOBBIX

UHTErpaioB. PaBHOMepHas cxoauMocTb. Paznoxenne ramma-QyHKIMHA B OECKOHEUHOE
IIPOU3BE/ICHUE.

114. CpoiicTBa raMma-(hyHKIMH: (popMysia MOHIKEHHS, aHATUTHYECKOE MTPOIOJDKEHHE TaMMa-
(YHKLINHU B KOMIUIEKCHYIO IJIOCKOCTb, ()OpMyJIa JOMOJTHEHHUS.



115. CroiicTBa ramma-¢dyuknun: ¢popmyna yasoenus Jlexanapa, hopmyna ymHoxkenus [aycca
(0e3 nokazarenbcTBa). CBSI3b MEXK1y SMIEPOBBIMHU HHTETPATAMHU.

116. ®opmyna Ctupausra.

117. Ilonsitue unrerpana @ypoe. Murerpansuas popmyna Oypse. KommaekcHas 3anuch
unterpana Oypre. [Ipsmoe u o6patHoe peodpazoBanne Oypre. Dopmyibl oOpaiieHus.

118. CpoiicTBa npeobpazoBanust Pypbe: TMHEHHOCTh, OTPAHUYEHHOCTb, HETIPEPHIBHOCTb.
[Ipeo6pazoBanue @ypre npon3BoAHON. CBA3b MEXKIY INIAJKOCThIO (GYHKIIMH U CKOPOCTHIO
yObIBaHus e€ npeodbpazosanus Dypse. [IpousBognas npeodbpazopanus Dypbe.

119. IIpeobpazosanue Oypbe 6eckoHeUHO AUPPepeHIUPYEMBIX ObICTPO YOBIBAIOLINX (YHKIIUMI.
®opmyina [nanmepens. [IpeobpazoBanue Oypbe CBEPTKU GYHKLIUH.

120. TlonsiTHE aCHMOTOTUYECKON MTOCJIEI0BATEILHOCTH M ACUMIITOTHYECKOTO PA3JIOKEHUSI.
EaMHCTBEHHOCTh aCUMIITOTHYECKOTO pa3iiokeHust. Onepanuu co CTENEHHbIMUA aCUMIITOTUYECKUMU
psanamu: apupMeTHUECKHe ONepalu, IOWIEHHOE HHTErpupoBaHue U nuddepeHupoBatue.
121. ®opmyna cymmupoBanus Jilniepa-MakiiopeHa.

122. Jlemma Barcona.
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123. BHyTpeHHs4 1 BHelHss Mepa JKopaaHa u uX CBOMCTBA.

124. Kpurtepuit namepuMocT MHOkecTBa 110 JKopaany. CBoiCTBa U3MEPUMBIX MHOMKECTB.

125. CeoiictBa Mepsl JKopaaHa: KOHEUHas aJIMTUBHOCTb, ME€pa MPSIMOT0 IPOU3BEICHUS
MHOXeCTB. Mepa rpaguka HelpepbIBHON Ha KOMIIAKTe ()YHKLIUU.

126. Onpenenenue kpatHoro uHrerpaia Pumana. MaTerpanbubie cymmel lapOy u ux
cBoiicTBa. Kputepuii uHTErpupyemMocTH.

127. HTErprpyeMOCTh HETIPEPHIBHBIX (QYHKIUH. CBS3b MEXK/ITy HHTETPUPYEMOCTHIO U
OTrPaHUYEHHOCTBIO.

128. UnTerpupyeMocTh pa3pbIBHBIX (PYHKIIUIL.

129. Yetbipe OCHOBHBIX CBOMCTBA MHTETpaja. HTerpagbHasi TeopemMa 0 CpeTHEM.

130. CBeneHne ABOWHOTO MHTErpaja K IOBTOPHOMY.

131. CBeneHue KpaTHOTO MHTETpasia K IOBTOPHOMY.

132. 3ameHa nepeMeHHbBIX B IBOTHOM UHTETpAJIe.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOrO MHTerpana. HecoGcTBeHHbIE HHTErpajibl OT
HEOTPUIATETFHON (PYHKIINH.

HecoOcTBeHHBIN KpaTHBIA HHTErpal CXOAUTCS TOTIa U TOJBKO TOT/Ia, KOT/1a OH aOCOJIFOTHO CXOIUTCS.
135. AnuHa KpuBOid. AAIMTUBHOCTD JUIMHBI. BeruncnurenbHas popmysa Uisl IITHHBI
HeNpepbIBHO U depeHIupyeMoil KpUBO.

136. KpuBonnHeliHble HHTETrpaibl IEPBOTO poja U UX CBOMCTBA. BriuucnurensHas popmyna.
137. KpuBosnHeiiHbIE HHTETPaJIbl BTOPOTO POja M UX cBoiicTBa. BeruncnurenbHas Gopmya.
138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpajia OT IIyTH UHTETPUPOBAHUS.
Kpurepuit monmnoro nuddepennmaia B OqHOCBI3HON 00J1aCTH.

140. IlepBas xkBaapaTuyHas popma noepxHocTH. [Tnomaas moBepXHOCTH.

141. Opuenrauus noBepxHocTu U €€ kpas. KycouHo-rnaaKue moBepXHOCTH.

142. IToBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO poja. BeruncaurenbHble GOpMyIIbL.

143. ®opmyna Crokca.

144. BexTopHas TpakToBKa ¢popmyisl CTokca. ['eomeTpuueckoe onpeaeneHue potopa
BEKTOPHOT'O TIOJISL.

145. ®opmymna ["aycca-Octporpanckoro, €€ BEKTOpHasi TPAKTOBKA. [ eoMeTpruieckoe onpeeneHue
JTUBEPreHIIUN BEKTOPHOTO MOJISL.

146. IonunuHelinple aHTUCUMMETpHUHbIE (opMbl. BHenHee mpon3BeaeHne GopM 1 ero CBOWCTBA.
147. Iuddepennuanpasie popmel. Onepaiiuu BHeHEro nuddepeHIMpoBanms 1 nepenoca Gopm,
UX CBOWCTBA.

148. Tlonsatue MHOTrOOOpa3us. OpueHTaIss MHOTO0Opa3us u ero kpas. iHrterpupoBanue
muddepeHnranbHeIx GopM Ha MHOTO0Opasuu. Obmas ¢popmyna Crokca (6e3

JI0Ka3aTeNlbCTBA).



Koumpwzb oceoenun Komnemenuuﬁ

No Bun xoHTpOss KonTponupyemeie pazaeinsl Komnerenmm, KOMIOHEHTBI
i\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Pa3nen 3 B 1-m cemectpe VK-6, OIIK-2
KOHTp.pabota(npoB | Pasmen 1- Pazgen 3 Bo 2-Mm
€pKa U OIICHKA) cemectpe Paznen 1- Paznen 3 B 3-m
cemecTpe
Paznenl —Paznen 3 B 4-m cemectpe
2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemectpe VK-6, OIIK-2
IToaroroBka x Paznen 1- Paznen 3 Bo 2-M cemecTpe
tectupoBanuto(oue | Paznen 1- Pasnen 3 B 3-Mm cemectpe
HKa pe3yJIbTaTOB) Paznenl — Pa3nen3 B 4-m cemectpe
3 CaMocTosTeILHOE Paznen 1-Paznen 3 B 1m cemecTpe YK-6, OIIK-2
pelieHue Paznen 1- Paznen 3 Bo 2-m
IIPAKTUYECKUX cemectpe Pasznen 1- Pasnen 3 B 3-m
3aJlaHui cemectpe Paznenl — Paznen3 B 4-m
(aymuropHast) cemecTpe
4 Ok3ameH 1 Pasnen 1-Paznen 3 B 1-m cemectpe YK-6, OIIK-2
ceMecTpe
5 OK3aMeH BO 2 VK-6, OIIK-2
cemecTpe Pa3nen 1- Pazgen 3 Bo 2-M cemecTpe
6 DK3aMeH B 3 YK-6, OIIK-2
cemecTpe Pa3znen 1- Paznen 3 B 3-m cemectpe
7 Dk3aMeH B 4 Paznen 1- Paznen 3 B 3-m cemectpe YK-6, OIIK-2
ceMecTpe
7. Y4eOHO-MeTOOMYeECKOe M MAaTepHAJbLHO-TeXHMYecKoe olecriedyeHHe AUCHHUILINHBI

(MoayJisi) 3JIeMeHTapHasi MATeMATHKA
[lepeueHb OCHOBHOM M JIONOJHUTENbHON yueOHOU JIMTEpaTypbl, HEOOXOJUMON NIl OCBOCHHUS

JUCHUIUIMHBI (MOJyJIsl) AUCKpETHAsl MaTeMaTHKa.

K ocHoBHOIl (00s13aTenbHON) IUTEpaType OTHOCATCS YYCOHHKH, ydyeOHBbIE MOcoOws, y4eOHO-
METOUYecKas JuTepaTypa U MOHOTrpaduu, W3YYCHHE KOTOPBIX SBISIETCS OO0S3aTeIbHBIM ISt



OBJIQJICHHSI 3HAHUSIMHU B TIOJTHOM O0BEME MO JMCIHMIUIMHE B COOTBETCTBUM C JaHHOMW mporpamMmmoin. K
OCHOBHOI, NpexJie BCero, OTHOCUTCS JUTeparypa, uMeromas rpud MuHuctepctBa oOpa3oBaHus u
Hayku Poccuiickoit ®@enepanuu win  Y4eOHO-METOIUYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIINX
W3JIaHWE K WCIIOJIb30BAaHUIO B YYEOHOM mporiecce. B crrcke OCHOBHOM JHMTEpaTyphl YKa3bIBaeTCS HE
OoJiee IMATH WCTOYHMKOB, MMEIOIIMXCS B JIOCTATOYHOM KoJimdecTBe B (oHme Oubamorexu. Eciam
JIOCTYITHA JJICKTPOHHAS BEpPCHUsl y4eOHWKOB, YUCOHBIX TOCOOMN W T.XI., CIEIyeT yKa3aThb ISl HHUX
PEXHUM JOCTYTIA.

K nomonHuTensHONM OTHOCHUTCS JIMTEpaTypa, peKoMeHayemas OakanaBpaMm, MarucrpaMm Juis
CaMOCTOSITEJIFHOTO H3YYEHHUS NPU BBIIOJIHEHUH KypCOBOTO MpoeKTa (paboTel), y4yeOHOW Hay4yHO-
UCCIIEIOBATENIbCKOW paboThl, TpWM HamMcaHuU pedeparoB, A MOATOTOBKM K CEMHHApaM,
NPaKTUYECKUM 3aHATUSAM, JTAOOpaTOPHBIM paboTaM M JAPYTHMM YYEeOHBIM 3aHATHSM, a TakKkKe s
yrIIyONeHHs U paclIMpEeHus 3HAaHUH 110 JAHHOW AMCUUIUINHE.

Bce HCTOYHMKM B OCHOBHOW ¥ JIONOJNHHUTEIBHOM JMTEpaType HalTCi C  TOJHBIMH
OoubnmorpaguyecKMMH ONMUCAHUSIMA B COOTBETCTBHUHM C POCCHHCKHAM WIIM 3alaJHbIM CTaHAapTaMu
oopMIICHHS.

Jlisa MaructpaTypsl 0043aTeNIbHO HAaJIM4YKeE JIUTEPaTypbl HA AHIJIMHCKOM SI3bIKE.

7.1. Y4eOnas 1uteparypa:

1. Kynpsisues JI. /. «Marematruueckuii aHamm3»

2. 3opuu B.A. «MaremaTuyecKuil aHaIu3»

3. Bunorpaznosa 1.A. «3amaun u ynpakHeHHs 10 MaTEMAaTUYECKOMY aHAIIA3Y»

4. lemunoBuu b.I1. «COopHUK 337124 ¥ YIIPOXKHEHUH TI0 MATEMAaTHUYECKOMY aHAJTH3Y»
5. ®uxrtenronsl] .M. «OCHOBBI MaTEMaTUYECKOT'O aHATTN32a»

7.2. UHTEpHET-pecypchl
1. ®enepanpHbIi IOpTal http//edu.ru

2. DnexTtponHble katanoru Hayunoit oubmmorexu JAI'Y http//elib.dgu.ru

7.3. IIporpammHoe odecriedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MarepuajibHO-TEXHMYECKOe o0ecrevyeHue

B opranmzanuu yudeGHOro mpoiiecca HEOOXOTUMBIMU SIBIISIIOTCA CPEACTBA, 00OecredynBaroIIne,
ayJMOBU3yalIbHOE BOCTIpHATHE Yy4eOHOro marepuana ( CHEeNHAIM3UPOBAHHOE JEMOHCTPALMOHHOE
o0opyaoBaHue):

1. locka u Men (uau 6oJiee COBpeMEHHBIC aHAJIOTHH )

2. KOMIBIOTEPHBIE 1 MYJIbTUMEAUNHBIE TEXHOIOTHH

3.MUKpPOGOH M COOTBETCTBYIOLIME YCTAaHOBKU (i1 paboThl B OOJBIIUX ayJUTOPUSIX C
MHOTOYMCJICHHBIMU TPYIIIIAMH CTYJICHTOB)



Pabouas nporpamma aucHUIUIMHBI MaTeMaTHYeCKHI aHAIN3  COCTaBJIEHA B COOTBETCTBUU C
tpeboBanusmMu ®PI'OC BO no nanpasnenuto noarorosku 01.03.01 MaremaTtuka (ypoBeHb

BhICIIIEro 00pa3oBaHus OakalaBpHar ), YTBEpKIAeHHOTO [Ipukazom MuHuCTEpCTBA 00pPa30BaHUS U
Hayku P® ot 10 saBaps 2018 1. N 8 "O0 yTBepxkIeHnn (enepanbHOro rocyAapcTBEHHOTO
00paszoBaTeILHOTO CTAHIAPTA BBICIIIETO 00pa30oBaHus - OakalaBpuaT 1o HampasieHuio noarotoBku 01.03.01
MartemaTuka" .

[Iporpammy cocraBui:
[Ipodeccop, 3aB. kadenpoit «MaremaTuueckuii anaau3», k..-m.H. Tankuer N.A.

[Tporpamma onoOpeHa Ha 3acenanuu kadenpbl «MaremaTHUeCKHit

a”ann3» IIpoTokon Ne 8 ot «28» anpens 2026r

[Tporpamma otoOpeHa YueOHO-METOIMUECKUM COBETOM (PM3UKO-MaTeMaTHYeCKoro GaKyabTeTa

npoTokoi Ne 6 ot «28» ampens 2026 r.



ITpunoxenune Nel

1. llepeyenb KOMIETEHIUH, ¢ YKa3aHHeM ITanoB uX GopMHUpPOBaHUS B mMpouecce
0CBOEHMsI 00pa30BaTe/IbHON MPOrpaMMbl.

[Ipy ocBoeHMHM JUCUMILIUHBI (MOIyYJisl) KOMIIETEHLMH, 3aKpeIUieHHble 3a HeH,
peanm3yroTcs 1o TemaMm (pa3feniaM) JUCHUIUIMHBI (MOAYJsi), B OMNpPENeJIeHHON CTeleHu
(TIOTHOCTBIO WJIM B OTOBOPEHHOM YacTH) U Ha ONPEICIICHHOM JTare

Tabmunal.

Ilepeyenb KoMneTeHUMH ¢ yKa3aHHeM 3TanoB uX (GopMHpPOBaHMS B Ipolecce
OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMbl

Kon HaumenoBanue WNHaykaTtop 10CTHKEHUS B pesynbrare ocBoeHUs
KOMITETEH KOMIIETEHIINH KOMIIETEHIIUU JMCLMIUINHBI 00yYaromuiics
LU JIOJIKEH:




VK-6

CriocoOeH ynpaBiisiTh
CBOHMIM BpEMEHEM,
BBICTPanuBaTh U
peanu30BbIBATh
TPACKTOPHIO
caMOpa3BUTHUS Ha
OCHOBE TIPHUHITATIOB
o0Opa3oBaHMsI B
TEUCHHE BCEU KU3HU

YK 6.1: Ucnonp3yer
MHCTPYMEHTBI 1 METO/IbI
YIpaBJICHUSI BPEMEHEM TIPH
BBITTOJTHEHUH KOHKPETHBIX
3aj1a4, MPOEKTOB TIPH
JOCTH)KEHHH MTOCTaBIEHHBIX
meJei;

VYK 6.2: Onpenensier
MIPUOPUTETHI COOCTBEHHOM
JesITebHOCTH, JINYHOCTHOTO
pa3BUTHS U
poQecCHOHATTBHOTO POCTA.
VK 6.3: OnenuBaer
TpeOoBaHUs phIHKA TPYAA U
MIPEUTOKEHUS
00pa3oBaTEeNbHBIX YCIIYT IS
BBICTPAMBaHUS TPACKTOPHH
COOCTBEHHOTO
poeCCHOHATLHOTO POCTA;
VYK 6.4:Crpour

PO eCCHOHATBHYIO Kaphepy U

OMPEACIACT CTPATCTUIO

PoECCUOHAIBHOTO PAa3BUTHS;

3HaTh:

[enu u 3ama4m HAyYHBIX
HUCCIEI0BaHNN 10
HaITPaBJICHUIO
JIeITeIIbHOCTH, 0a30BbIC
TIPUHITUTIBI © METOJIBI UX
OpTaHH3aINH; OCHOBHBIC
HMCTOYHUKU HAYYHOU
nHpOpMaLnU 1 TpeOOBaHUS
K MPEJICTAaBICHUIO
MH(POPMAIMOHHBIX
MaTepHuasoB; CIIOCOOBI
OTIpEICIICHUS] BUJIOB 1
TUTIOB MPO(HEeCCHOHATBLHBIX
3a/1a4, CTPYKTYpPUPOBAHHE
3a/1a4 Pa3IMYHbBIX TPYIIII,
(hopMyTHPOBKA N3BECTHBIX
YTBEPKICHUM, CIICCTBUN U3
HUX

YMerTsh:

CocTaBisATh OOIIMIA IJIaH
paboTHI IO 3aJJaHHON TeMe,
Mpearatb METOIbI U
croco0bl 00paboTKH
PE3YJIBTATOB, MPOBOUTH
HCCIIeIOBAHUS 10
COTJIACOBAaHHOMY C
PYKOBOJMTEIICM IIJIaHY,
MIPEJICTABIIATH IMOTYICHHBIS
pe3yabTaThl, BHIOUPaTh
Haunbonee 3¢ hekTuBHBIC
METO/TbI PEIICHUS] OCHOBHBIX
THIIOB 3a]1a4,
BCTPEYAOIINUXCS B




MaTCMAaTHKCE.

IK-1 CnocoGeH onpenenuTs | 3HaeT: 0COOEHHOCTH Brnanets:
oOmme Gpopmbl 1 COBPEMEHHOTO dTara CHCTEMaTUYECKUMHU
3aKOHOMEPHOCTH pa3BuTHs 00pa30BaHUS B 3HAHHUSAMHU T10
OT/ICJILHOM MHpE, ITaIbl Pa3BUTHS HAIpaBJICHUIO
IpEeIMETHON 00JIaCTH [MAaTEMaTHKH. JeATeTbHOCTH;
YMeer: CUCTEMHO yIyOJIeHHBIM 3HAaHUSIMU
aHaNMM3UpOBaTh NH(popManuio, 10 BBIOPaHHOM
COTOCTABIISATh, JIEJIaTh BBIBOJIBL. HAIPaBJICHHOCTH
Braneer: coBpeMeHHBIMU MOJTOTOBKH, 0a30BBIMH
METOJIJaMH, METOI0JIOTUEH HaBBIKAMH TIPOBEJICHUS
Hay4YHO-HCCIIEI0BATEIILCKOM Hay4YHO-HCCIIEI0BATEIECKHIX
JeSITeTIHbHOCTH B 00J1aCTH paboT mo mpeIoKeHHOH
MaTeMaTuKy, IEMOHCTPUPYET TEME.
MOHUMaHUe o01Ien
CTPYKTYPBIL
Crniocoben 3naer: MeTobl
OIIK-1 IPUMEHSATE UCCIIEIOBAHNS,
(byHaMeHTaNbHbIC IPUMEHSIEMBIC B
3HaHUS, MaTeMaTH4ecKOM aHaJIN3e,
MOJTy4EHHBIC B KOMIUIEKCHOM H
o0mactu (YHKIMOHAILHOM aHAIU3e,
MaTeMaTHYECKUX anreOpe, aHaTUTHYECKON
WM €CTECTBEHHBIX T€OMETPUH U TOTIOJIOTUH,
HayK, U mddepenmanbHbIX
UCIIOJIb30BATh HX B YpPaBHEHUSIX, TUCKPETHON
npodeccroHaTLHOM MaTeMaTHKe U
JEATEeIBHOCTH MaTeMaTU4eCKOM JIOTHKE,

TEOPHUH BEPOATHOCTEM,
MaTeMaTU4eCKOU
CTaTHCTHUKE U CIIy4alHbIX
rpolreccax, YuCIeHHbIX




MCTOdax, TeopeTqucxoﬁ
MCXaHHKCE.

Ywmeer: [Ty6nmano
JTIOKa3bIBaTh U OOBSICHATH
(dbyHIaMeHTaIbHbIC
pe3yabTaThI B
COOTBETCTBYIOIINX
paszzenax MaTeMaTUKU.

Bnaneer: HaBeikamu
CTPOTOro JA0Ka3aTelbCTBa
YTBEPKJICHUH B 00J1aCTH
MaTEMaTHYECKOI 0 aHAJIN3a,
KOMIUIEKCHOTO U
(YHKIIMOHAIBHOTO aHAIIN3a,
anreOphl, AaHATUTUIECKOM
reOMETpUH,
mddepeHanbHOM
re€OMETPUHU U TOIOJIOTUH,
T depeHIanbHbIX
YpaBHEHUM, JUCKPETHOMN
MaTEMaTHKE U
MaTEeMaTHYECKOH JIOTUKH,
TEOPUU BEPOATHOCTEH,
MaTeMaTU4ECKON
CTaTUCTUKE U CIIy4alHbIX
IIPOLIECCOB, YUCIEHHBIX
METOJ0B U TEOPETUYECKOU
MEXaHUKE.

2. Onucanue nokasareJsieil ¥ KpUTEPHEeB OLICHNBAHUS KOMIIETEeHIIMI HA

Pa3JMYHBIX 3Tanax ux GopMHUPOBaAHHS, ONIMCAHNE IIKAJ OLeHUBAHUS

Tabnuna 2.
ConocrasiieHHe MIKAJ OlleHHBAHUS
4-6amnbHast | OTiIM4HO Xoportio VYnosnersopurensHo | HeynoBnerBopuressHO
HIKana (moBbIIeHHBIN | (0a30BBIi (moporoBbIit (YpoBeHb He
(YpoBeHb YPOBEHbD) YPOBEHbD) YPOBEHbD) chopMHUpOBaH)
OCBOCHHSA)
100- 91-100 81-90 61-80 0-60
OaubHas
HIKajga
bunapnas 3a4TeHo He 3aureno




oIKajia

Tabmuia 3.

OueHHBaHNe OTBETa HA BONMPOCHI 10 TeMaM /ISl YCTHOTO ONpoca

4-0aruipHad IKajIa
(YpoBEHb OCBOCHHUSI)

TTokazarenn

Kpurepuu

OTnnuHO (TOBBIIEHHBIN
YPOBEHbD)

Xoporio (0a30BbIi yPOBEHB)

Y 10BJIETBOPUTEIILHO
(moporoBelil ypOBEHb)

- [lonHOTa M3N0XKEHUS
TEOPETUYECKOTO MaTepHara;

- [IpaBUIBHOCTH W/ WK
apryMEHTHPOBAHHOCTH
W3TI0KCHHUS
(mocnenoBaTeIbHOCTh
JnercTBU);,

- CaMOCTOSTETLHOCTD
OTBETA;

- Kynbrypa peun.

CTyneHToM J1aH MOJIHBIN, B
JIOTUYECKOU
M0CJIE10BATEIbHOCTH
pPa3BEPHYTHIM OTBET HA
IIOCTaBJIEHHBIN BOIIPOC, TIE
OH MPOJIEMOHCTPUPOBAI
3HaHUS MpeMETa B [OJTHOM
o0beMe yueOHou
MIPOrPaMMbl, TOCTaTOUHO
rTyOOKO OCMBICTTUBAET
JTUCIUIUTNHY, TPUBOIUT
COOCTBEHHBIC MPUMEPHI TTO
nmpo0yieMaTrke
MOCTaBJIEHHOTO BOIPOCa

CryneHTom nan
pa3BepHYTHIN OTBET HA
IIOCTaBJIEHHBIN BOIIPOC,
MIPUBOIUT MPUMEPHI, B
OTBETE MPHUCYTCTBYET
CBOOOIHOE BiIa/ICHUE
MOHOJIOTHYECKOH peublo,
JIOTUYHOCTH U
MOCJICIOBATEIIHLHOCTD
otBeta. OgHAKO
JIOITyCKAeTCs HETOYHOCTh
B OTBETE.

CTyneHToM J1aH OTBET,
CBHJICTEIILCTBYIOIINN B
OCHOBHOM O 3HaHUH
MPOLECCOB U3y4aeMOM
JUCITUTUIAHBI,
OTJIMYAOIIHICS
HEJ0CTATOYHOU TTyOMHOU U
MIOJIHOTOM PACKPBITHS TEMBI,
3HAHMEM OCHOBHBIX
BOIIPOCOB TEOPHH,




HeynosnerBopurensHo
(ypoBeHb HE chOPMHUPOBAH)

HEJ0CTaTOYHBIM YMEHUEM
J1aBaTh apryMEHTUPOBAHHBIC
OTBETHI U MPUBOJIUTH
MIPUMEPBI, HEAOCTATOYHO
CBOOOTHBIM BJIaJICHUEM
MOHOJIOTHYECKOM PEeYblo,
JIOTUYHOCTBIO U
MOCIIE0BATEIBHOCTHIO
OTBETA.

CTyneHToM J1aH OTBET,
KOTOPBINA CONEPIKUT P
CEpPbE3HBIX HETOYHOCTEH,
00HapyKUBAIOIITHIA
HE3HaHME MPOLIECCOB
U3y4aeMoM IpeaMETHON
0071aCTH, OTJIMYAIOIIANCS
HETJITYOOKHUM PaCKPbITHEM
TEMBbI, HE3HAaHUEM OCHOBHBIX
BOIPOCOB TEOPHUH,
HEYMEHHEM J1aBaTh
apryMeHTHPOBAaHHBIE
OTBETBHI, CIIA0BIM BIIaJICHUEM
MOHOJIOTHYECKOM PEeYblo,
OTCYTCTBUEM JIOTHYHOCTHU U
MOCJIEeI0BATEIbHOCTH.
CryneHt He criocoOeH
OTBETUTH Ha BOIIPOCHI JaXKe
IIPU JOTIOTHUTEIBHBIX
HaBOJISIINX BOTIPOCAX
npernoaaBaTers.

Taobnuua 4.

OnennBanue NOAroOTOBKH pedepaTon

4-0ajuIpHad 1IKajIa
(YpOBEHb OCBOCHUS)

Ilokazarenn

Kpurepun

OTm4HO (TIOBBIIEHHBIN
YPOBEHbD)

- [TonHOTaA U3I0XKEHUS
TCOPCTHUYCCKOI'O MaTCpHraiia,

- [IpaBuiibHOCTH W/WITH

BBITIOJIHEHBI BCE
TpeOOBaHMs K HAIIMCAHHIO U
3amuTe pedepara:
0003HayeHa

po0JieMa U 000CHOBaHaA €€




Xopomio (06a30BbIl YPOBEHB)

Y 10BIETBOPUTEIIHHO
(moporoBelil ypOBEHb)

HeynosnerBopurensHO
(ypoBeHb He c(OpPMHUPOBaH)

apryMEHTUPOBAHHOCTh
U3JI0KEHUS
(moce1oBaTeIbHOCTh
JeicTBU);

- CaMOCTOATEITLHOCTE
OTBCTA,

- KynbTypa peun.

aKTYyaJbHOCTb, C/IEJIaH
KPaTKHA aHAJIN3 pa3IUuHbIX
TOYEK 3pEHHUs Ha
paccMaTpuBaeMyto
npo0JIeMy 1 JOrHYHO
U3JI0KEHA COOCTBEHHAs
MO3UIHSL, CPOPMYITHPOBAHBI
BBIBOJIBI, TEMa PacKpbITa
MOJTHOCTBIO, BBIIEPIKaH
00BEM, COOJIIOIEHBI
TpeOOBaHUS K BHEIIHEMY
0(hOpMIICHHUIO, JTAHBI
NpaBUIbHBIE OTBETHI HA
JIOTIOJTHUTEIIHHBIE BOIPOCHI

OCHOBHBIEC TPEOOBAHUS K
pedepaTy u ero 3ammre
BBITTOJIHEHBI, HO TIPH 3TOM
JIOTYIIECHBI HEO0YETHI. B
YaCTHOCTH, HMEIOTCS
HETOYHOCTH B M3JI0)KCHUHU
MaTepHala; OTCYyTCTBYET
JIOTHYecKas
MOCJICIOBATEIBHOCTD B
CY>KICHUSIX; HE BBIIEPIKaH
00BEM pedepara; UMEIOTCS
yIyIIeHus: B 0hOpMIICHUH;
Ha JTOTIOJIHUTEIILHBIC
BOTPOCHI MPH 3aIIUTE JaHbI
HETIOJTHBIC OTBETHI

UMEIOTCS CYIIECTBEHHBIC
OTCTYIUICHHS OT
TpeOOBaHUH K
pedepupoBanuto. B
YaCTHOCTH: TeMa OCBEIleHa
JIMIIG YaCTHYHO; JOMYIICHBI
(hakTHYeCcKue OMUOKH B
conepaHuu pedepara HiIH
IIpU OTBETE Ha
JIOTIOTHUTEIbHBIE BOTIPOCHI;
BO BPEMsI 3aIlIUTHI
OTCYTCTBYET BBIBO/

Tema pedepara He
pacKpbITa, OOHApYyKUBAETCS
CYIIIECTBEHHOE




HCIIOHHMMAHUC HpO6J'ICMI)I

Tabmuua 5.

OuneHuBaHue 0OTBETA Ha 3a4eTe

«3auTeHo»

4-0anmapHas IIKaga
(YpOBEHb OCBOCHUSI)

Iloka3zarenu

Kpurepun

OTiM4yHO (TIOBBIIIEHHBIN
YPOBEHB)

- [TonHOTa M3N0KEHUS
TCOPCTUYCCKOI'O MaTCpHajia,

- [IpaBUIIBHOCTD W/WITH
apryMEHTHUPOBAHHOCTb
H3J10KEHUS
(mocnenoBaTeIbHOCTh
JIeHCTBUIN);

- CaMOCTOSITETTEHOCTD OTBCTA,

- KynsTypa peun.

BBITTOJIHEHBI BCE
TpeOOBaHUS K
HATMCAHUIO M 3alIUTe
pedepara: o6o3HaUeHA
npobiieMa u

000CHOBaHAa €€
aKTyaJIbHOCTb, C/CTIaH
KpaTKuH aHaIu3
Pa3IMYHBIX TOYCK
3peHus Ha
paccMaTpuBaeMyro
MPOOJIEMY M JIOTHYHO
H3JI0’KEHA COOCTBEHHAS
ITO3HIIUS,
chopMyTHPOBAHBI
BBIBOJIBI, TEMA
pacKphITa MOJTHOCTHIO,
BbIIEP)KaH 00BEM,
COOJIIOIEHBI
TpeOOBaHUS K
BHEIITHEMY

o opMIICHHUIO, TaHBI
MIPaBHJIbHBIC OTBETHI HA
JIOTIOJTHATEIHHEIE
BOTIPOCHI




Xoporo (6a30BbIi
YPOBEHB)

Y 10BJIETBOPUTEIILHO
(moporoBbIil YpOBEHB)

OCHOBHBIE TPEOOBaAHHUS
K pedepaty u ero
341U TC BBIITOJIHCHBI,
HO TIPH ATOM

JOTYIIICHBI HEJIOYETHI.
B gacTHOCTH,
UMEIOTCS

HETOYHOCTH B
U3JI0KEHUN MaTepuaa;
OTCYTCTBYET
JorH4yecKast
MOCIIEZIOBATEIHHOCTD B
CYXKICHUSIX; HE
BBIJICp)KaH 00BEM
pedepara; umeroTcs
YIYIICHUS B
odopMIIeHNH; Ha
JIOTIOJTHUTEIIHHBIC
BOTIPOCHI ITPH 3aIIIUTE
JIaHbI HETIOJTHbIC
OTBETHI

«He 3auteHo»

HeynosnerBopurensHo
(YpoBeHb HE
chopMupoBaH)

HUMEIOTCS
CYIIECTBEHHBIC
OTCTYIUICHUS OT
TpeOOBaHMI K
pedepupoBanuio. B
YAaCTHOCTH: TeMa
OCBEIIICHA JIUIIIb
YaCTUYHO; JIOYIICHBI
(hakTHIecKue OmmuOKH
B COJICpPIKaHUU
pedepara wim npu
OTBETE Ha
JIOTIOJTHUTEIIbHBIC
BOTIPOCHI; BO BpeMsi
3alUThl OTCYTCTBYET
BBIBOJI

Tema pedepara He
packphITa,
OOHapyKUBACTCSI
CYILIECTBEHHOE
HCIIOHNMAaHUC
poOIEMBI




P ol

o N

10.
11.
12.

13

22

24.

25

27.

28.
29.
30.

31

3. TunoBble KOHTPOJIbHbIE 3aJaHMsl, HEOOX0AUMBbIe ISl OLEHKU 3HAHWI, YMeHMH,
HABBIKOB M (WJM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKWINHMX 3Tanbl (OPMHUPOBAHUA
KOMIIeTEHI[HII B TMpolecce OCBOEHUSI OCHOBHOW mpodeccHOHANIbHONH 00pa3oBaTeIbHOM
NporpaMmbIl

BOIIpOCbI AJId OHEHKHU Ka4YeCTBa 0CBOCHUSA JUCHUITIJIMHBI

Omnpenenenre MHOKECTBA, MOAMHOXKECTBA. MHOKECTBO, OTPaHUUYEHHOE CBEPXY (CHU3Y),

IIPOCTO OTPaHUYEHHOE.

Omnpenenenre TOYHON BepXHEH (HIDKHEH) TpaHU MHOYKECTBA.

Omnpenenenre NpoCTOn, CI0XKHON, 00paTHON PyHKIIUH.

Omnpenenenre 4eTHON, HEYETHOW U MIEPHOANYECKON (PYHKITHH.

Omnpenenenre Bo3pacTarolied, yObIBaIOIIeH, CTPOr0 MOHOTOHHOM (DYHKIIMU B TOYKE, HA OTPE3KE

" .

Crioco6sb1 3a1anust pyHKIMU.

Onpenenenne mocie0BaTeIbHOCTH.

Omnpeznenenue NOCIEI0BATEIbHOCTH, OTPAHUYCHHOM CBEpXY (CHH3Y), TPOCTO OTPaHUYECHHOM.
Onpenenenne 6eckoHeuHo 60bII0H (0. 0.) Mocaea0BaTeIbHOCTH (OECKOHEYHBIN TTpeIe).
Onpenenenne 6eCKOHEUHO Majioi (0. M.) MOCIE0BATEILHOCTH (HYJIEBOW TIpeIen)

Jlokazatk TeOpeMy 0 CyMMe JABYX 0.M. TIOCJICIOBATEIbHOCTEH.

Jloka3zaTh T€OpeMy O Pa3HOCTHU ABYX 0.M. TIOCIIEIOBATEIIHEHOCTEH.

. lokazaTh TeopeMy 00 OrpaHUYEHHOCTH JBYX 0.M. MOCIIEA0BATEILHOCTE.
14.
15.
16.
17.
18.
19.
20.
21.

Jlokazate TeopeMy O MPOU3BEACHUH 0.M. Ha OTPAaHUYEHHYIO MOCIE0BATEIbHOCTb.

okazath Teopemy o nepexojie 6.M. B 0.0 mocaea0BaTeIbHOCTh U HA00OPOT.

Onpenenenue cXoAsIIEcs NOCIEN0BAaTEIBHOCTU (KOHEUHBIN MIPEJIEN).

Jloka3aTh OCHOBHYIO TE€OPEMY O CXOJISIIEHCS MOCIeI0BATEILHOCTH.

Jlokaszate TeopeMy O €IMHCTBEHHOCTH TIpeJieNia CXOAALICHCS IOCIeA0BATEIIbHOCTH.

Jlokazatk TeopeMy 00 OTpaHUYEHHOCTH CXOISIIEHCS MTOCIIEeI0BATEILHOCTH.

Jlokazate TeopeMy 00 apu(pMETHUECKUX ACUCTBUSAX CO CXOAALIMMHUCS TOCIIEA0BATEIbHOCTIMH.
JlocTaTouHbIe YCIOBUS OTCYTCTBHS NPEJENa M0C/e10BaTeNbHOCTH.

. Onpenenenue pacxonsueics nociaeJ0BaTeIbHOCTH.
23.

oKasart IIpeacia II0CJICA0BATCIIbHOCTHU
A - * =1,  OICYTCTBHE P H R a
1" N & & €D > = BC

singan—@®&),  coska n—€&).
VAR ®2 7-® /1N 2 ® :w—»@

Onpez[eneHI/Ie BOSp&CTﬂIOH.IGfI, Y6BIBaIOHleI>'I, CTpOro MOHOTOHHOM IOCIACA0OBATCIIbHOCTH.

2 NI/

. OHpe,[[eJIeHI/IC HeB03paCTaIOHJCﬁ, HGY6BIB8.IOIJ_ICI7I, MOHOTOHHOM MOCJIEA0BATEILHOCTH.
26.

Jloka3ath TeopeMy O CXOAMMOCTH MOHOTOHHOM OTPaHHMYEHHOM MOCIEI0BATEILHOCTH.
= >~ 1 n >
s '} p

Teopema o cx0AMMOCTH IOCIEI0BATENLHOCTH \,, bal . " — @

@
Jloka3zaTh TeopeMy O Mpejielie MPOMEKYTOYHOH MOCIeI0BATEIbHOCTH.

Omnpenenenne KOHEYHOTO U OECKOHEYHOTO IPeIesioB (DYHKIIUU B TOUKE.
JlocTaTouHble yCIOBHSI OTCYTCTBUSA Tpe/ena (yHKIUH.

. Haiiti ipeaen gpyukuuu f.x. @ sinx, f.x. ® cosx, npuX S .
32.
33.
34.
35.

36.
37.

Onpenenenue 6.M. 1 6.6. QyHKIIMM B TOUKE.

Omnpenenenne 0.M. GYHKIHIA OJJHOTO MOPSAIKA.

Omnpenenenre SKBUBAJICHTHBIX 0.M. (PYHKITHIA.

Onpenenenue 6.M. pyHKIMM 60JI€€ BEICOKOTO MOPSAKA MAIOCTH.

CpoiicTBa 3HauKa o .
Omnpenenenue 6.60. GyHKIMIA OTHOTO TOPSIIKA POCTA.



38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.
51.

52.

53

Omnpenenenue 6.0. pyHKIHH OoJiee BBICOKOTO TMOPSIIKA pOCTa.

Jloka3aTh iepByIO TEOPEMY O CYIIECTBOBAHUU Mpesiena (GyHKIUU B TOUKE.
Teopema 00 apupmMeTHIecKux JeHCTBUAX ¢ mpeenamMu (pyHKIUHA.

Omnpenenenre 0IHOCTOPOHHUX (IIPABOIO U JIEBOTO) MpeeioB PYHKIMH B TOUKE.
Bropas Teopema o cyiiecTBOBaHUU npeiena (GyHKIMU B TOUKE.

Joka3zate Teopemy 00 apudmeTnyecKkux IeHCTBUSX ¢ HENPEPBHIBHBIMU (PYHKIIUSMHU.
Jloka3aTh nepBbIi 3aMedaTeNbHbIN IIPEIEIL.

Jloka3aTb BTOPOI1 3aMeUaTeNIbHBIN Npeies.

Talnuia SKBUBaJICHTHBIX (QYHKIHH.

[lepBoe u BTOpOE ONpeeeHns HenpephIBHON (QYHKIIUU B TOUKE.

HccnenoBaTh Ha HEMpEephIBHOCTh (PYHKIUIO ) @ sinnx,y @ cosnx,)y @ X, y @ xt, y @ " 1mpu

x®R.
HcceioBaTh Ha HEMIPEPBIBHOCTE GQyHKIHIO y @ In X mpu X %0 .
Onpenenenne 0JHOCTOPOHHEH (JIeBOM U MpaBoii) HEMPEPHIBHOCTH (DYHKIIUHU B TOUKE.

Teopema 0 HEMPEPBHIBHOCTH (PYHKIIUU B TOUKE.
Knaccugukarus Touek pa3pbiBa QyHKINH.

HCCJ‘IGI[OBlaTB Ha HENPEPBIBHOCTh (DYHKIIHK: ) |

. 1

y ®@sin_,y ®CoS” y @¢lr )y @ ,y ® arctg >V ®_ B Touke x=0.
X X 1.2V« X X

JlokazaTth TeOpeMy O HEMPEPHIBHOCTHU CIOKHON ()YHKIIMH B TOYKE.

Onpenenenne npon3BogHON GyHKIMU. Ee reomerpudeckuii u GU3NIECKUN CMBICTT.
VYpaBHeHUe KacaTeIbHON W HOpMaJK K TpaduKy QyHKITUH.

Omnpenenenue quddepeHpyeMoit GyHKINN.

. loxazats Teopemy o auddepeHuupyemMocT PyHKIHH.
54.
55.
56.
57.
58.
59.

Jlokazate TeopeMy 0 HelpepbIBHOCTH U dhepeHIupyeMoit pyHKIHH.
Omnpenenenue quddepenipana GyHKIHUU.

Jlokaszate TeopeMy O MPOU3BOAHOM CyMMBI M Pa3HOCTH ABYX (PYHKIIMH.
Jloka3zate TeopeMy O MPOU3BOAHOM MPOU3BEACHUS ABYX (DYHKIIMH.
Jloka3aTpe TEOpeMY O NMPOU3BOIHOM YACTHOTO ABYX (PYHKILIUH.

Hcxons u3 onpeaeneHusi, HailTh Npou3BOIHYIO (DYHKIUU

2

yex'.yex,yex' yesnar,y ® sin.ax’ .,y ® cosax,y ® cos.ax’ .,y @ ¢“,y @ e“ ) @
2
2%y @

In nx
65. Tabmu1ia TPOU3BOHBIX DJIEMEHTAPHBIX (PYHKITHIMA.
66. [lokazatb TeopeMy O IPOU3BOIHOM CIIOKHOM
bynakun. 67.Jlokazats TEOpeMy O MPOU3BOAHOMN
obpaTHOM (HyHKIIUU.
68.Vicxons U3 TeopeMbl O TPOU3BOAHON OOpPAaTHOM (YHKIIMH, HAUTH MPOU3BOIHYIO QYHKIIUN

y @ arctgx,y @ arcctgx,y ® arcsinx,y @ arccosx.

69.OnpeienieHne nmapaMeTpUIecKy 3aJaHHON (DyHKITUH.

70.I1epBast mpou3BOIHAS MapaMETPUUYECKH 3a1laHHON (DYHKIIUH.
71.0xHOCTOpOHHUE (JIeBas ¥ MpaBasi) MPOU3BOAHbBIE (PYHKIIMH B TOUKE.
72.Teopema 0 CyIIeCTBOBAHUY MIPOU3BOAHON (D)YHKITUHU B TOUKE.

73.HaiiT IpoM3BOAHYIO (PYHKLIUH Y ﬂ Tc Y 3_3 X2 ig B TouKe x=0.
>V

74. JlokazaTh HHBApUAHTHOCTH (hOpMBI repBoro auddepenimana.
75.CgoiicTBa nepBoIx AuddepeHInanoB.
76. Tabnuna nepBsix auddepeHnnanos.



77.Omnpenenenue Bo3pacTaroiieii, yobIBaroIei, CcTporo MOHOTOHHON (DYHKITUU B TOYKE.
78.Jloka3aTh TEOpeMy O JIOCTaTOYHBIX YCIOBHSIX MOHOTOHHOCTH JupdepeHIupyemMoit

byHKITUU
B TOUKE.



79.OnpeneneHue TOYEK JIOKAILHOIO MaKCUMyMa, MUHUMYyMa, SKCTpeMyMa (DyHKIIHH.



80. loxazate Teopemy Pepma (0 HEOOXOUMBIX YCIOBHSIX IKCTpEMyMa

g depeHpyeMoii GyHKIUH).

81.Omnpenenenue CTalMOHapHON TOUKU T PepeHIInpyeMont (PyHKIHH.

82.Jloka3zate Teopemy Poms (o Hyse mpon3BOIHON).

83.lokazatpe Teopemy Jlarpanxa (popMysa KOHEUHBIX PUPAIICHUI).
84.Jlokazate Teopemy Komu (06001menHas popMyra KOHEUHBIX PUPAIICHHH ).

85.IIpaBwiio Jlonurass.
86. ®opmyia Teitnopa.

87.Hanucate nepBble TpU HEHYJIEBBIX WieHa psaja Teitnopa

byHKIAN
X0 [ J 1
88. ®opmyna MakiopeHa.

y @ x* y @ x° B TOUKE

89.Hanmcarts nepBeie TpU HEHYJIEBBIX WieHA psaga MakiopeHa (pyHKIUH

y @ .x— 1.4,y [ ) .x—l.s,y o x—1.".

90. /loka3aTb TeOpeMy 0 HEOOXOJMMBIX YCIOBUAX IKCTPEMyMa

¢ysakun. 91.0mnpeneneHre KpUTUIECKONH TOUKU (PYHKIUU.

92.J1oka3aTh TEOpEMY O JIOCTATOYHBIX YCIOBHUIX SKCTpeMyMa (DyHKIUH.
93.0Onpenenenue BHITYKIIONH (BOTHYTOH) auddepeHmpyeMoit GyHKITHH.
94.Teopema 0 JOCTaTOYHBIX YCIOBUSX BBITYKJIOCTH (BOTHYTOCTH)

muddepeHIpyeMoii HyHKIUH.

95.0mpenenenue Touku nepernda quddepeHpyeMont GyHKIHH.

96.HeoOxoauMbIe yCIIoBHsI TOUYKH Nepernda auddpepeHnupyeMoi GyHKIum.

97.JlocTatouHble YCIOBHS TOUKH nepernda nuddepeHmpyemoit QyHKIHH.

98.0mpenenenue HaKJIOHHOW (TIPaBOH, JIEBOW) M BEPTUKAIBLHON acUMNOTOT rpaduka GyHKINH.

99.Teopema 0 HaKJIOHHOW acCUMIITOTE Tpaduka QyHKUIUH.

I[OHOHHI/ITGJILHBIG BOIIPOCHI

Nk v

Bcesikas mu quddepennupyemas GyHKIUS SBISIETCS HEMPEPHIBHON ?

Bcesikas mu HenpepbiBHas QyHKIHs sBiseTcs AuddepeHmpyemMoii?

Besikas mu quddepennupyemas B Touke GyHKIHUS UMEET KacaTeIbHYIO K TpaduKy B ATOM TOUKe?
Besikas mu ctanimoHapHast TOUKa SIBJISIETCS KpUTHUECKON?

Bcsikast mu kputHyeckasi TOUKa SIBJISETCS CTallMOHAPHOM?

KonTpoabHbie paboTbl
KonTponbaas padota Ne 1. BeraucieHue npeenos.

MaT. AHanus.
Ne1 Bblumncnurtb

npegenbi:

10 /X JIn.x.

lim 2
2) vt x* 12x° . 2x —
1

. =
lim cos2 &

1

MaT. AHanu3. Ne2
Bblamncnutb

npepnenbl:

lim 3" —

QN
O, X




7 20 =
. Qx 2x.1 M :iCOS =
lim 2 m3% 4) | . _
4) xR 1
3 3 . 2
lim V1. x smzx . *é_x3 X
¥ lim 3
5) X850 Wﬁ x

Kontponbnas pabora Ne 2. [IponsBogHas GpyHKIUN.

MaT. AHanus. Ne3
Bblamncnntb

npenenbl:

lim < €.

1) 0@ sin x

o In.4
Iim
ol X
3)

3cosx [11
lim

4) x+0 In cos2x

2

Tiean
5) x@& ] 2)C — 3)C

R

Mat. AHann3. Ne4

Bbluncnntb
npenensi:
Iim.1. In.x .1.[]
Inx.
1) x85(7]
lim
2) x2 X 82
/exﬂl _
lim 1

. X
4) 1)%1 2 D\/x .
1




Mart. AHanus. Iy eIgs x =

INpfaiiTn nponssogHyto Y : ;

In.3x.2.
N
yid yIdId
2)Haiitn npoussogHble ~, ' oT dyHKUMM y=y(X), 3aAaHHOI NapaMeTpUYecku:

x @ e 200F. y @ t?  2t.

yidl yIid

3)Haiitn npousesogHble *, ' oT dyHKUMM y=Y(X), 3aAaHHOII HESIBHO:

YV 02Inyllx* @ 2¢

’

. 4 [ 4e0s-x-
lim L. A
lim*
Bblumncnutb X0 Ax—— o0 @3imx—
4) _ crieAyowve npegengl: ,, :
T Ananma. Ne2 HErAAS N

1) Haiitn nponssogHyto Y : ;

ctg.3x 2.
5\/_L

yEl yEHd

2) Haiiti npousBogHble *, ™ oT coyHKUMM y=Y(X), 3a4aHHOI NapamMeTPUIECKN:
x @ 5t. ctg.5¢. y @ S5t—tg.5t.

3)Hantu I'IpOI/I3BOLI,HbIey xy o7 CbSY/HKLl,I/WI y=Yy(x), 3a4aHHOWN HEABHO:

y'x.In.sinx. @ siny

. In.cos.4x.. pa< tgx § —i? 1
lim™— —Iim B

4x 2 % _sinx
4)BBIMMCIVTL crenyiowme npepenbl: <0 ;0 ® -

1y @ COSs X =

Mat. AHanns. Ne3

1) Haittn nponssoaHyto Y : ;
In.5x.2.
7 3

=
yEl yEd

2)Haiitn npoussogHble *, ™ oT dyHKuMM y=y(X), 3a4aHHON NapaMeTpUiecKm:

x @ 2t —sh.2¢t. y @ 2t —ch.2t.

yEl yEHd

3)Haitt npoussogHble *, ™ oT dyHKUMM Y=Yy(X), 3aAaHHON HESIBHO:

’




¥ x.In.cosx. @ cosy

tg2 X
X 2D sin x 61 xk
4) BblamcnnTs cnepywowme npenenlllm X H)/
Yy @ Clga X
MaT. Avanms. N4  VH
\/7 th.3x.6.
1)Hariti nponsBogHyto : ;
yid yIdid
2)Hantv nponssogHble *, ™ oT dyHKUMM y=y(X), 3a4aHHOI NapameTpuyecku:

3
X ® e‘3’cht,y ®c sht_

yid. v I,

3)Hantu I'IpOVI3BO,EI,HbIe , oT quHKu,MM y=Y(X), 3a4aHHON HESABHO:
2)* . In.sinx. ® xcosy

ﬂgx_mn_z hm In( ex . €)%

4)BbluncnnTb crnepylowme npeaenbl; x0

Kontponbnast padora Ne 3. /Tuddepennman GyHKIHMN ¥ MPOU3BOIHAS BHICIIETO TTOPSIKA.

Mat. AHanus.
o V= f'J(’\4/ . .‘In( ) |
1) Hantn gndbdepeHuman L ;

2
2) Havitn npoussoaHyio y('0; V @ . X)n( 2x .1) :

3) PaznoxuTe PYHKLMIO MO LieNbiM HEOTpUUATESNbHLIM CTENEHAM ABY4neHa x.2

OO yneHa vV @ sin.6—2x._

4) PasnoxuTb No UenbiM HeoTpULaTENbHLIM CTEMEHAM

: ° h12"“ ?)-2
Y T \ .y
[0 4reHa C 0O 4yrneHa Cc!




MaT. AHanun3. No2?

1)Haittn aucbcbeperumandyy: @ tha. > X2 :
ctg.3x.2.

2) Haiitn nponasogHyto y&): v @ (3,x . 2x)cos(3x . 2)

3) PasnoxuTtb d)yHKLl,I/IlO no uenbiM HeoTpuuaTenbHbIM CTENEHAM OBYy4rieHa x[12
O 4YeTBepToro
i

f/=€x :

4)Pa3noxuTb Mo uenbiM HeoTpuLaTenbHbIM CTENEHAM NepeMeHHO X:
2

e Ul

2 vy @ In
y @ fcos.x?. A —— 4

Ao 4neHa c 00 4neHa C

YyneHa:

Mat. AHann3. Ne3

1)Haiitn gucpcbepeHuman d yy: @ COS 7 X3 :

In.5x.2.

2) Haittn npoussogHyto y(100): v @ (3¢ . x)sin( 3x .1)
3) Paanosurs PYHKUMIO M0 LEMbIM HEOTPULIATENBHLIM CTeNeHsM AgyureHa X - 3

A0 YETBEPTOrO ynayg: vV @ In.1-2x.

4)Pa3noxuTb MO LenbiM HEOTPULATENbHBIM CTEMNEHAM NEPEMEHHON X:

6sin.x 2 .[] 6x?
4 3 , Ve In

|
v 0\/—\‘:@5# . x X 8
jgouneHac ; JgouneHac .

MaT. AHanun3. N4

9 5
1)Haittn andbcbeperumandy)y: @ Ctg\7_2£ . ;

th.3x.6.

Gx.1)

2
2)Haiitn npounssogHyto y©°: e (5x.x )2 ;

3) Pa3noxuTb (PYHKLMIO MO LieMbIM HEOTPULIATENbHBIM CTEMEHsIM AByuneHa X | 4
flo HeTpepToro

Fs

4)Pa3noxutb No LenbiM HeoTpuuaTenbHbIM CTENEHAM NEPEMEHHON X:
e [0 2x 01
. e In
y @ fl-sin.x’. x5 Y —x? °

jgouneHac ; [0 YneHa c

YyneHa:




KonTtponbhas padora Ne 5. OnpeneneHHbIi HHTETPA U €r0 MPHIOKECHHUS.

Mat. AHanm3. Ne1 Mat. AHanna. Ne2
1) Hantn anuHy gyru kpmeom 1) Hantun anuHy gyrm kpmeom
.y @4y 4x—4 x.y" @ [16y.2x—6
, OrPaHN4YEeHHOM , OrPaHN4YeHHOM
npsiMou npamon Y - X & 0 o6wem Tena,
Nnosy4YeHHOro

X VE2 o6uemTena, MONy4YeHHOro

BpaLLieHneM AaHHON Urypbl BOKPYr ocu
BpaleHnem gaHHom curypbl Bokpyr ocu Oy, Ox

nnoLaab NOBEPXHOCTU AaHHOrO Tena. nnoLaab NoBepXHOCTV AAHHOMO Tena.

2) Belumcnutb nnowagb ourypsbl, 2) BbIMMCINTb MIoLaab durypb,

3aaHHOV NapaMeTPUYECKU: . ye8—4
) 3aJaHHON NapameTpUHECKN:
=x ® 10.t—sin¢. ;
"'y @ 10.1 Jcost. y @15 , v
’ ’ »=x @ 8./—sint.
OmxX20=,y@15. "y @ 8.1-cost.

/1
’

3) BbluncnuTb nnowaab curypel, 3adaHHoN | o m x I 16 & LV @2/8 —4 3.

B NonsipHbIX KoopanHaTtax: | l.cos=
r 1. 3) Bbluncnutb nnowaab urypsi,
3aJaHHOMN
 cos dxdx B MONSIPHBIX KOOpAWHaTax: | 3sin 3=
4)Bblumncnntb MHTerpan:g% : rel.
4) BolumncnuTb nHterpan:
A
27 X 4037 dx
0 .
Mart. AHanus. Ne3 MaT. AHanus. Ned
1) Hantu anuny gyrn Kpmeomn 1) Hantn gnuHy gyrm KpuBom
.y @2y.6x—6 x*.)" @ 4x[18y-16
, OrpaHn4YeHHON , OrpaHu4YeHHON
npamon npsiMon
x.yH2 o6nemTena, NOMy4eHHOro XUy @8 o6uemTena, NONYYEHHOro
BpaLleHnem AaHHow urypel Bokpyr ocu Oy, BpaLLEHNEM aHHO Urypbl BOKPYT OCH
Ox,

nnowiaab NOBEPXHOCTU AaHHOro Tena.

2) BblumcnuTb nnowagb urypbl, 3agaHHon nrnowane NOBEPXHOCTM AAHHOTO Tefa.
2) Bblumcnntb nnowwagb durypsl,

napameTpu4ecku: ”
3afaHHOM

napamMeTpuyecKu: yelz. 6/_3 ,




>x ® 0.7 —sSin7. >x ® [2.7—sint.
"y @ 6.1 cost. y @3 "y @ 12.1-cos t.

71N
’ ’

omxREI2E,y @ 3. .le24§,yl/2.63.

3) Bbluncnntb nnowanb durypbl, 3agaHHon 3) BbIMMCINTL nrowaas durypei,
. 3aflaHHON
B NONSPHbIX KoopauHaTax: © % 3sin 4~ .
r X1, B MONSIPHBIX KOOpAVHaTax: B4l.sin =
r X1,
75 ‘4 9 — 5x° dx -

0
4)Bbluncnnutb HTErpan: @ xsin 4xdx

4)BblumMcnnTb UHTErpan:

Konrpomnbnas padora Ne 6. DyHKIIMM MHOTHX TEPEMEHHBIX.

MaT. AHanuna. Ne1 Mart. AHanna. Ne2

1) Hantu nonHein guddpepeHuman 1) HanTtn nonHein
andepeHumnan BToporo

2
BTOpOro nopsiaka 4 % 1 BTOPYI0 YaCTHYIO 5
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1. Akcuomsl [leano HaTypanbHbIX uyncen. Koneunsle MHOXecTBAa. OCHOBHAs TeOpeMa

0 KOHEYHBIX MHOXECTBAX.

2. CpaBHeHUE MHOXeECTB 110 MolIHOCTH. Teopema Kanropa-bepuureiina. Teopema Kantopa
0 MOIIIHOCTH MHOX€ECTBA IMOJAMHOXKECTB. MOIIIHOCTh KOHTUHYYMa.

3. AKcHOMBI J€MCTBUTEIBHBIX Yncel. TeopeMbl O TOUHON BEPXHEN U TOUHOM HUKHEN
rpanu. [Ipunuun Apxumena. Teopema o INIOTHOCTH PALIMOHATBHBIX U HPPALIMOHAIBHBIX
quced.

4. Teopema 0 MOIIHOCTH MHO>KECTBA JICUCTBUTEIbHBIX YUCEL.

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

6. IIpenen yncnoBoi nociaeaoBaTebHOCTH. CBOMCTBA CXOMSAIIMXCS MOCIEA0BATEIbHOCTEM:
€IMHCTBEHHOCTH IIpeJiesia, OTPAaHUUYEHHOCTh CXOALIENCs 10CIIEN0BATEIbHOCTH, CBOMCTBO
YCTOMYMBOCTH, MPEEIT MOTYJIsl, IPEACIIbHBIN EPEX0]T B HEPABEHCTBAX, CBOMCTBO
JIMHEWHOCTH.

7. CBOMCTBA CXOASUIMXCS MOCIEA0BATEIBHOCTEN: TPEACIbHBIN IEPEX0/ B IPOU3BEACHUU U
B YaCTHOM.

8. TeopeMsl 0 mpeziesie HeyOBIBAIOIEH U HEBO3PACTAIOIIEH MTOCIICI0BATEILHOCTH.

9. Yucno e.

10. Teopema IlITosb11a.

11. Teopema o npexnene npomMexyTouHOU nocaenosareiabHocTu. [Ipunnun Kantopa o
BJIO’)KEH-HBIX OTpE3Kax.

12. Tlpunnun bonbuano-Belepmrpacca 0 cXoaencsano nociae/10BaTeIbHOCTH.

13. Kputepuii Koim cxoguMocTy MOCiIeA0BaTeIbHOCTH.

14. Onpenenenue npeaena uncioBor ¢pynkuuu no Komm u no I'eiine.

DKBUBAJICHTHOCTH omnpeeaeHui npenena ¢dyakuun mo Komm u no I'eitxHe.

15. Kputepnit Kommu cymectBoBanus npezena QyHKIHH.

16. HenpepbIBHOCTH (PyHKIIMY B TOYKE U Ha MpoMexKyTke. CBOMCTBA HEMPEPHIBHBIX
(GYHKIMI: HEIPEPBIBHOCTh MOYJISL, JIOKaJIbHAsl OTPAaHUYEHHOCTh, CBOMCTBO YCTOMUNBOCTH.
ApudmeTnueckre onepanuu ¢ HepepbIBHBIMUA (yHKIKAMU. HenpepbhIBHOCTH CIIOKHOM U
o0patHO# (HyHKIHH.

17. TlepBas Teopema Beiiepmtpacca (00 orpaHH4eHHOCTH HETIPEPHIBHOM (pyHKIINN).
Bropas Teopema Beiiepirtpacca (0 HauOosbIieM U HauMEHbIIEM 3HAYCHUHN ).

18. IlepBas u Bropas reopeMbl bonbano-Komum o mpomMeXyToOYHbIX 3HaYEHUS
HenpeprIBHON (QYHKIUHU. TeopeMa o CyIecTBOBAaHUHN 00paTHOUW (PyHKIIHH.

19. Teopema Kantopa 0 paBHOMEpPHON HEMPEPHIBHOCTH.

20. [ousTHs MPOU3BOHOH, MU GepeHIpyeMocTH, nuddepeHpana GyHKIH.
['eomeTpuyeckuit cMbIc MPou3BoAHOM U quddepennnana. CpaBHeHHE TOHATUN TPOU3BOTHON
U U GepeHInpyEeMOCTH.

21. OnHOCTOpOHHUE IPOoN3BOAHBIE. CpaBHEHNE NOHIATUN HENIPEPHIBHOCTHU U
mudpdepenmpyemoctu. Kpurepuit nuddepenurpyemMoctu (B TepMUHAX HETIPEPHIBHOCTH
Qg depeHInaIbHO-pa3HOCTHOTO OTHOILICHHUS).

22. lucddepenupoBanue JIMHEHHON KOMOMHALIMY, TPOU3BEIEHUS U YACTHOTO IBYX (DYHKIIHH.
23. luddepenumpoBanue 0OpaTHO U ClI0KHON (HyHKIMU. IHBapHaHTHOCTH (POPMBI
3amucH nepBoro nuddepeniuana.

24. BbIBOJ IPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIHUH.



25. IlpousBoanbie U quddepeHIHaTbl BRICIIMX TOPSAKOB. Beraucnurenbaas Gopmyna
Juis BeIcIIHX auddepeHnuanoB. Y clioBHe HHBAPUAHTHOCTH BhIcIINX AU depeHnnanon
OTHOCHUTEJIbHO 3aMEHbI IEPEMEHHOIA.

26. ®opmyel JleiiOuuIa (Beiciee AudGepeHIUPOBAHUE TPOU3BEICHUS U CIIOKHON (PYHKIINN).
27. Teopema @epma 00 sxcTpemyMme GyHkimu. Teopema J[apOy 0 MPOMEKYTOTHBIX
3HAYEHUSX MTPOU3BOIHOI.

28. Teopems! Pons, Jlarpanxa, Komm.

29. IlepBoe nmpaBuioJlonuTans BEIYUCICHHS TPEAETIOB

30. Bropoe npaBusioJlonuTass BEIUUCIEHUS MTPEIETIOB

31. Muorounen Tetnopa. @opmyina Telmopa ¢ 0OCTaTOYHBIM YICHOM B hopMe

[Teano. EqMHCTBEHHOCTH MpeICTaBICHUS (PYHKIIMH MHOTOWICHOM.

32. ®opmymna Telinmopa ¢ ocTaTOYHBIM YiieHOM B hopmax, Koy,

Jlarpanxa. I1sTh OCHOBHBIX pa3noskeHuit o popmye Teimopa.

33. NHTepnonsuuoHHbli noauHoM Jlarpamka. O1eHKa MOrpelTHOCTH UHTEPIIOISIIUH.
34. Kpurepwuii moctossHCTBa (YHKITUHU. Y CJIOBHE CTPOTOil MOHOTOHHOCTH (DYyHKIIUU

Ha MPOMEXyTKe. MOHOTOHHOCTb B TOUKE.

35. JlokanbHBIE 3KCTpEeMyMbI QYHKITNH, X BUABL. HeobxoauMoe yciioBre JIOKaaTbHOTO
sKcTpeMyMa. JlocTaTouHble yCIOBUS JOKATIBHOTO 9KCTPEMYMa B TEPMHUHAX 1-0i
IIPOU3BOJHOMN, 2-01 MPOU3BOIHOM, N-TON NPONU3BOAHOM.

36. Beinmykiibie (GyHKIIUH, BUJIBI BBITYKJIOCTH. /locTaTouHOE yCIOBUE CTPOToit
BEITYKJIOCTH (pyHKIIMU. Pacionoxxenue rpaduka BeITYKIIOH (GYHKIIMA OTHOCUTEIHHO
KacaTeJIbHOM.

37. HepaBenctBo HMencena. HepaBeHCTBO MEXy CpeTHIM apu()METHUECKUM H
CpPEIHUM T€OMETPHUECKUM.

38. Hepasencrsa lOura, I'€nbaepa, Komu-byHsikoBckoro, MUHKOBCKOTO.

39. Touku nmeperuda ¢pynknuu. Heobxoammoe ycnosue neperuda. Jloctatounoe ycioBue
neperu6a. Pacnonoskenue rpaduka GyHKINN OTHOCHUTEIBHO KacaTeIbHON B TOUKE
neperuoa.

40. ITousartue 6a3sl. [Ipumepst 6a3. [Ipeaen yrcnoBoii GyHKIMHU 1O Oase.

CpoiicTBa GyHKIINNA,UMEIOIIMX TIpeaes mo 6ase.

41. Kputepuii Ko cymectBoBanust mpejesna no 6ase.

42. CuétHo-nopoxaenubie 6assl. [Ipenen 'eitne mo 6ase. DKBUBAIEHTHOCTh
noHsTHi npenenarno ['eiine u o Komm B cirydae c4€THO-TIOPOKAEHHBIX
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43. Onpenenenue uHterpana Pumana. Marerpan Pumana kak npezgen no 6aze. OrpaHH4eHHOCTh
UHTETpUpyeMOon (QyHKIIHH.

44. NnTerpanbHble cyMmbl JlapOy u ux cBOCTBa: cpaBHeHue cymMmMm Pumana u {apOy, cyMMBI
HapOy kak TouHble TpaHu cyMM Pumana, noBeaenue cymm JlapOy npu uamenbueHun
pa3buenus, cpaBHeHue cymm JlapOy 1iist moObIX pa3OneHHi.

45. Kputepuii uaTerpupyemoct Pumana.

46. aTerpupyeMocTh HeNPephIBHON (PYHKITNH U (YHKIUU C KOHEUHBIM YHCIIOM TOYEK Pa3phiBa.
47. laTerpupyeMocTh CI0KHOU (pyHKIMU. AprudMeTHIecKre onepaiuu ¢
UHTETPUPYEMBIMUDYHKITHSIMH.

48. Bepxuuii u HIkHUN uHTErpansl JapOy. MaTerpans: JapOy kak npeaeasl cymm

HapOy. Kputepwuii uHTErpupyeMOCTH (YHKIMH B TEPMUHAX PABEHCTBA €€ MHTETPaIoB
Mapoy.

49. OCHOBHBIE CBOWCTBA ONPEICIEHHOI0 HHTErpajia: UHTETPall OT

€IMHULIBI, MOHOTOHHOCTB,JIMHEWHOCTb, aJINTUBHOCTD.

50. IlepBast Teopema O CpeJHEM 3HAUEHUH.

51. nTerpan c nepeMeHHbIM BEpXHUM IIpenesioM. HenpepbIBHOCTh HHTErpana

1o BepxHemynpezaeny. JuddepenupoBanre HHTErpaia o BEpXHEMY Mpeiey.

52. Bropas Teopema o0 CpelHEM 3HAYCHUH.

53. ®opmyna Hetotona-JleitOnuia. 3amMmeHa nepeMeHHON M HHTETPUPOBAHUE 10 YACTIM
B OMPEICIIEHHOM HHTETpaJe.



54. ®opmyna Telinopa ¢ OCTaTOYHBIM WIEHOM B MHTErPaJIbHOU (hopMe.

Hurerpanbubie HepaBeHCcTBa ['€1baepa, Komm-byHskoBckoro 1 MHHKOBCKOTO.

55. Onpenenenne HecobcTBeHHOTO MHTErpana. @opmyna Hetorona-JleitOnnna s
HECOOCTBEHHOTO MHTETpaIa.

[Tpu3HaKy CXOAMMOCTH UHTETPAIOB OT HEOTPULATEIBHBIX (PYHKIUH.

56. Kputepuit Komm cxoaumMocT HeCOOCTBEHHOTO WHTErpaia. AOCOIIOTHO
cxoasauecs uHrerpansl. [IpusHaku Adens u Aupuxie cXoauMoCcTH HECOOCTBEHHOTO
MHTErpaa.

57. IloHATUS METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTBA. OTKPBITHIE U
3aMKHYTbI€ MHO’KECTBA B METPHUUYECKOM MPOCTPAHCTBE, UX CBOWCTBA. CBSI3b MEXTY
OTKPBITBIMU U 3aMKHYTBIMU MHOKECTBaMH.

58. Ilpenen no 6a3e GyHKIMH CO 3HAUEHUSIMU B METPUUYECKOM MPOCTPAHCTBE.
CaoiicTBa dpyHkuuit, umeronux npeaen. [penen nocnenosarensuoctu. [Ipenen
(GYHKIIH B TOUKE.

59. Ilonnble MmeTpuueckue npocrpancTea. [Ipunnun nonnots! Kanrtopa.
[TognpocTtpancTa nosiHOro nmpocrpanctea. Kpurepuit Komm cymectsoBanus npejena.
60. IIpenkoMnakTHbIE MHOXKECTBA B METPUYECKOM NpocTpaHcTBe. Kpurepuit
peIKoMITakTHOCTH X aycopda.

61. KomnakTHbIE MHOXECTBA B METPUYECKOM ITPOCTpaHcTBE. KpuTepnii KOMIaKTHOCTH
METPUYECKOT0 npocTpaHcTBa. Kpurepuii KOMIaKTHOCTH MHOYKECTBA B MTOJIHOM
MeTpHUUYECKOM NpocTpaHcTBe. KoMnakTHbie MHOXKecTBa B R .

62. KOMITaKTHOCTh B TEpPMHUHAX NOKPBHITHA. KOMITAKTHOCTH B TEpMHHAX
LIEHTPUPOBAHHBIX CUCTEM.

63. HenpepbiBHBIE 0TOOpaXKeHUSI METpUYECKUX MpocTpaHcTB. [Ipoodpas oTkpbITOrO N
3aMKHYTOT'O MHO>KECTBA IPH HEMPEPHIBHOM 0TOOpakeHHH. HenpephIBHOCTD CII0KHOM
GyHKIIH.

64. HenpepoiBHBII 00pa3 komnakTa — komnakT. Teopemsl Beliepmtpacca. JIuneitno
CBSI3HBIEMHO>KECTBA B METPUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 uHENHHO-
CBSI3HOI'O MHOKECTBA — JIMHEWHO-CBSI3HOE MHOXKECTBO.

65. Teopema Kantopa 0 paBHOMEpPHOH HENIPEPHIBHOCTH.

66. IIoHsATHE TONMOIOrNYECKOTO NMpocTpaHCcTBa. OKPECTHOCTH, BHYTPEHHUE TOUKH,
npeieiabHble TOYKU, TOYKH IPUKOCHOBEHHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOKECTBO, IPAHHULIA.
[Tpenen no 6a3e GyHKIMU CO 3HAYEHUSMH B TOIOJIOTHYECKOM MpocTpaHcTBe. HempepbiBHbIE
0TOOpaXEeHUSTONOJIOTHYECKUX MpocTpaHcTB. [loHsiTe romeomopdusma.

67. YactHele pou3BoiHbIe, AU depeHmpyemMocTs, tuddeperunan Gy, Kpurepuit
muddepenmmpyemoctr. loctatounoe yciaoue audhepeHInpyeMocTy QyHKITIH.

68. Teopema o quddepeHIPOBaHUY CIOKHON QyHKIUU. IHBapUaHTHOCTD

dhopmel iepBorogud pepennmana. [pasuna nuddeperiupopanms.

69. IIpousBosiHas 1o HanpaBiIeHUIO. ['paneHT.

70. HacTHbIE IPOM3BOIHBIE BBICIIMX MOPSIIKOB. Teopema o paBeHCTBE

CMEIIaHHbIX pou3BoHBIX. HenpepbiBHO nuddepenuupyembie QyHKIUH.

71. Juddepennuansl BbICIIUX TOPSAKOB. BerancnurtenbHas Gopmynna 1uist

i depeHIanoBBICIINX TOPSIKOB. Y CJIOBHE MHBAPHAHTHOCTHU BBICIIUX UG HEepeHIINAIOB
OTHOCHUTENIbHO3aMEHbI IEPEMEHHBIX.

72. ®opmyna Teisopa ¢ octraTouHbIM WwieHOM B ¢popMme Jlarpanxka u B popme

ITeano. @opMyIIaKOHEUHBIX IPUPALICHUN.

73. JlokanbHbIe 3KCTpeMyMbl (YHKIIMH MHOTHX nepeMeHHbIX. Heobxoaumoe

YCIIOBHE DKCTpeMyMa. J10CTaTOYHOE yCIOBUE SKCTPEMYMA.

74. HesiBHast pyHkuus. Teopema o HEIBHON QyHKLUU.

75. Cuctema HesiBHBIX (pyHKIMA. Teopema o cucteme HessBHBIX (PyHKIUI.
CyectBoBaHue 00paTHOM PyHKINH.

76. Ycil0BHBIE KCTPEMYMbI (YHKLUH MHOTUX ITEPEMEHHBIX. MeTo1 MHOXKHUTEIEeH
Jlarpanxa. JloctaTouHoe ycinoBue 3KkcTpeMyMa B metoze Jlarpanxka.

77. Quddepeniupyembie oToOpaxenus. Matpunia SJxoown.

78. IIpuHIUT CKUMAIONTUX 0TOOpaKeHUH.
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79. Yucnosoii pan u ero cymma. Kpurepuii Komu 1 Heo6xoaumMoe yciioBue CX0IUMOCTH psAa.
OO1ue cBOMCTBA CXOAAUIMXCS PSIIOB: CXOJUMOCTD Psijia U €ro OCTaTKa, JIMHEHHAs orepanus C
psAAaMH, COYETaTENIbHOE CBOMCTBO psja.

80. [Ipu3Haku CXOOUMOCTH PsJIOB C HEOTPULIATEIBHBIMH YIEHAMU: OOLIMI KpUTEpUIl
CXO/IMMOCTH, NpU3HaKK cpaBHeHus, Komm, [lanambepa, Kymmepa u PaaGe.
Wurerpanbubiil npuszHak Komm-Makiiopena. Cxogumocts psiia Pumana.

81. ®opmyna cymmupoBanus Jitniepa. [locrosinnas Ditnepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTHU PS10B C HEOTPULIATEIbHBIMU YWICHAMHU.

83. Ilpuznaku Jleitbuuua, A6ens u Jupuxie 11 NpOU3BOJIbHBIX YUCIOBBIX PSIIOB.
Onenka ocratka psiga JleiiOnuia.

84. AGconoTHAs U yCIOBHAs CXOUMOCTB psiioB. [lepecTaHOBKA WIEHOB B

a0COJIOTHO CXOJISIIMXCS Psi/Iax.

85. YMHOXeHHUE a0COTIOTHO CXOAIIUXCS PSIIOB. YMHOKEHUE YCIOBHO CXOAAIIMXCS PAIOB.
86. beckoHeuHbIC MPOU3BEICHHS U MX CBSI3b C PsiaMu. AOCOTIOTHO CXOISIINECS
OeckoHeuHble npousseneHus. [Ipencrasnenue Ditnepa i A3eTa-QyHKINN.

87. PaBHOMepHas ¥ IOTOYEUHAS] CXOAMMOCTb MOCIEA0BATEIIBHOCTH (DYHKITHIA.
Metpuueckuii Kputepuil paBHOMEpHOH cxonuMocTh. Kputepnii Komm paBHOMepHOH
CXOZMMOCTH MOCJe10BaTeNbHOCTH PpyHKIMNA. HenpepbhIBHOCTh NpeaebHOM QyHKINH.

88. Ilpu3nak JluHu paBHOMEPHOI CXOJIMMOCTH MOCIEA0BATEIbHOCTH (PYHKIHA.

89. [IpenenpHbIi Nepexo ] No/1 3HAKOM MHTErpajia U MpOU3BOIHOM IS
MOCJIEI0BATENBHOCTU (DYHKIHIA.

90. PaBHOMepHas 1 MOTOYEUHAs: CXOAUMOCTh (QyHKIIMOHaIbHOTO psiaa. Kpurtepuii Komm n
HE00X0/IMMOe yCI0BHE paBHOMEPHOH cxoaumocTH psja. [IpusHak Beiiepmtpacca
paBHOMEPHOM cxoauMOCTH (YHKIIMOHATIBLHOTO psifa. HempepbIBHOCTH CyMMBI psjia.

91. Ilpuznaku Ab6ens u Jlupuxie paBHOMEPHOU CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

92. Iounennoe nuddepeHpoBaHre U UHTETPUPOBAHUE (DYHKLIIMOHAIBHBIX PSIOB.

93. Crenennoit psan. [lepBas Teopema Abens. Pannyc u nHTEpBall CXOAUMOCTH
creneHHoro psaga. @opmyna Kommu-Anamapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psifa. Bropas teopema Abens. duddepennupoanue
Y MHTETPUPOBAHKE CTENIEHHBIX PSJOB.

95. lonaTne aHaMUTUYECKOH (PYHKIINH. AHATUTHYHOCTH CYMMBI CTETIEHHOTO

psna. ETMHCTBEHHOCTh MPeICTaBICHUs aHATUTUYECKON (PyHKIIMM CTEIEHHBIM

pAAOM.

96. Psin Teitnopa. Kputepuii npeactaBieHus: GyHKIIMHA CTETICHHBIM psgoM. JloctatouHoe
YCIIOBHE aHATTUTHYHOCTH. AHATUTUYHOCTh OCHOBHBIX 3JIeMEHTapHBIX (PyHKIWiA. [19Th
OCHOBHBIX Pa3JIOKECHHUI B CTEIICHHBIE PSJIBI.

97. IlpuHIUT €TMHCTBEHHOCTH IS aHATUTHYeCKNX (yHKUui. [loHsITHE aHaTUTHYEeCKOI
(YHKIIMY KOMIUIEKCHOTO NIepeMeHHOr0. KOMIUIeKCHAs SKCIIOHEHTa U €€ CBOWCTBA.
dopmyuibl Ditepa.

98. Annpokcumanus HenpepblBHbIX (GyHKIMN. Teopema CroyHa. Annpokcumanus
HeTpepbIBHBIX (PYHKIMI anredpandeckuMi U TPUTOHOMETPUIECKUMHI MHOTOUYJICHAMH.

99. CxanspHoe npousBefieHre QPyHKINUNA. AOCONTIOTHO U KBaJPaTUYHO UHTETPUPYEMbIE
¢byHKuuy, cBsI3b Mexay HuMU. HepasenctBo Komu-bynskoBckoro. Hopma dyHkimm.
CX0IuMOCTb B Cpe/IHEM KBaJIpaTUYHOM. ATIIIPOKCUMALIUS CTYTIEHYaTbIMU (QYHKIUSIMU

(6e3

J0Ka3aTenbCcTBa). TpUroHoMeTpudeckas cucteMa (pyHKIUiA U €€ CBOICTBA: OPTOrOHAIBHOCTD,
MIOJTHOTAa B PABHOMEPHOM U CPEIHEM KBAJAPaTUUHOM MPUOIMKEHUSIX.

100. Heo6xoaumoe ycinoBue pa3inokeHus: yHKLIUU B pABHOMEPHO CXOASLIMNACS
Tpuronomerpudeckuii psag. [lonarue psna @ypee. Komrnekcnas 3anuce psga @ypee. Pan
@ypsbe B cirydae MPOU3BOIBHOIO UHTEPBAJIA.

101. Hopma TpuroHoMeTpu4ecKoro rnoJiItHoMa. BelpaxkeHne cpetHero KBaipaTHaHOTO
OTKJIOHEHUsI (PyHKIIMH OT TpUrOHOMETpUYeckoro noiaunoma. ToxaectBo beccens.



MuHUMaNTbHOECBOMCTBO YACTHUHBIX CyMM psina Dypwe. Paznoxenue ¢pynkuuu B psag Oypee,
CXOJSIINNCS B CPETHEM KBAIPATUYHOM.

102. HepasenctBo beccens. PaBenctso IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKOM
cucteMbl GyHKIMA. OTHO3HAYHOCTH ONpeAeieHns] GyHKIMU cBOUM psigoM Dyphe.

103. Teopema Pumana o crpemiernn ko3dduumentor @ypbe K HyIIO.

HNuTterpanbHOE NpecTaBieHue YaCTUYHBIX CyMM psina Dypobe. Anpo upuxie u ero
CBOMCTBA.

104. ITpuznak Juau cxoaumoctu psga @ypee. [loToueunas cxonumocts psiga Pypbe
KYyCOYHO-TJIAJIKUX (DyHKIIHHA.

105. Paznoxxenne cuHyca B 06CKOHEUHOE TIPOU3BEICHUE.

106. PaBHOMEpHas cxoauMocTh psiia Pypbe HENPEPBIBHBIX KYCOUHO-TJIAAKUX

¢dbynkumii. UaTerpupoBanne psgoB Oypre.

107. CemeiicTBa pyHKLUH, 3aBUCALINX OT MapameTpoB. [loToueuHast 1 paBHOMEpHas
CXOAUMOCTB. JloCTaTOUHOE YCIIOBUE PABHOMEPHON CXOAMMOCTH. MeTpuyeckuit
KPUTEPHiA paBHOMEPHON CXOIUMOCTH. PaBHOMEpHAs: CXOAUMOCTh CeMeNCTBa (DyHKITHIA
Ha sI3BIKE TOCcTIe0BaTebHOCTEH. HenpeprIBHOCTD NpeaeibHON (DYHKITHH.

108. CoOcTBEeHHbIE HHTETPAJIBI, 3aBUCSIIIE OT TAPAMETPOB, C TIOCTOSHHBIMU

npejaesiaMu UHTerpupoBanus. [IpenensHsblil nepexo1 o napaMmeTpy Mo 3HaKOM
uHTerpana. HenpeprelBHOCTH HHTErpaia o napamerpam. AuddepenurpoBanue u
MHTErPUPOBAHNE MHTErpaJIa IO NapaMeTpy B CIIy4yae MOCTOSHHBIX MPEIEIOB
MHTETPUPOBAHUSL.

109. CobcTBEeHHBIE HHTETPAJIBI, 3aBUCSIIINE OT TAPAMETPOB, C IEPEMEHHBIMHU

IpeJielaMu UHTErpupoBanus. HenpepbIBHOCTh MHTErpaja 1o napaMeTpam.
JuddepenunpoBanre HHTErpaia o napaMeTpy B ciiydyae IepeMEHHBIX IPEIEIOB
MHTETPUPOBAHUSL.

110. HecoOcTBeHHBIE MHTETPAJTBI, 3aBUCAIINE OT MapaMeTpoB. [loToueuynas u
paBHOMepHas cxoaumocTs. Kpurepuit Komm u npusnak Beliepimrpacca paBHOMEpHOM
CXOJIMMOCTH MHTETpaa.

111. Ilpuznaku AGens u Jlupuxiie paBHOMEPHOH CXOJUMOCTH HECOOCTBEHHBIX
MHTErPAJIOB, 3aBUCAIINX OT IapaMeTPOB.

112. HempepbsIBHOCTH HECOOCTBEHHOT'O MHTETpasIa o napamerpam. Juddepenimporanue
U MHTETPUpPOBaHNE HECOOCTBEHHOTO MHTETpajia Mo mapaMeTpy.

113. I'amma-¢pysakius u 6era-pyHkips. MHOXKeCTBa CXOIUMOCTH SHIEPOBBIX
uHTerpasioB. PaBHoMepHas cxoauMocTs. Pasnoxenne ramma-pyHkuny B 6eCKOHEUHOE
IIPOU3BE/ICHUE.

114. CpoticTBa ramMa-(yHKIHH: GopMyJsia TOHKESHUSI, aHATUTHYECKOE TIPOIOJKEHNE
raMMa-(QyHKIUH B KOMIUIEKCHYIO IJIOCKOCTh, JOpMYJIa JONOTHEHUSI.

115. CBoticTBa ramma-(dyHkmuu: dopmyna yasoenus Jlexanapa, hopmysa yMHOKEHUS
["aycca (0e3 mokazarenbcTBa). CBA3b MEXKIy SHIIEPOBBIMU UHTETPATIAMHU.

116. ®opmyna CtupauHra.

117. Ilonstue unrerpana @ypoe. Uuterpansuas popmyna Oypne. KommuexcHast

3anuck uHTEerpana dypre. [Ipsimoe u o6patHoe peodpazoBanue Dypbe. DopMyITbI
oOparieHusl.

118. CBoiicTBa nmpeodpazoBanusi Oypbe: TMHEHHOCTH, OTPAHUYEHHOCTD, HETIPEPHIBHOCT.
[IpeobOpazoBanne Dypre mnpousBoAHOW. CBsA3b MEXAY TNAAKOCThIO (YHKIIMH U
CKOpOCTBIO yOBIBaHHs €€ mpeoOpasoBanus @Dypwe. [IpomsBomnas mpeoOpazoBaHuUs
Dypse.

119. Ilpeo6pa3zoBanue Pypre 6eckoOHEUHO U HEPEHITMPYEMBIX OBICTPO YOBIBAIOLITIX
byukimii. @opmyna [Tnanmepens. [IpeodpaszoBanue Oypbe CBEPTKH HYHKITHIA.

120. IToHATHE aCUMOTOTUYECKOM MOCIEI0BATEIIBHOCTH U aCUMITOTHYECKOTO Pa3JI0KEHUSI.
EnMHCTBEHHOCTHh aCHMIITOTHYECKOTO pa3iiokeHus. Onepanuu co CTENEHHBIMU
ACUMITOTHYECKUMHU psamMu: apupMeTHYecKre onepannu, NoWwIeHHOe MHTETPUPOBAHNE U
mddepenpoBanme.

121. ®opmyna cymmupoBanus Junepa-MakiopeHa.

122. Jlemma Barcona.



4 cemecTp
123. Buytpennsia v BHewHss Mepa JKopaaHa U X CBOMCTBA.
124. Kpurepuii namepumoctu MHOkecTBa 110 JKopaany. CBolCTBa M3MEPUMBIX MHOKECTB.



125. CgoiictBa Mepsl JKopaaHa: KOHEUHas! aIIUTUBHOCTh, MEpa IPSIMOT0

IIPOM3BEACHUS MHOXKECTB. Mepa rpaduka HelpepbIBHOM Ha KOMIIAKTE (PyHKIIUH.

126. Omnpenenenuie kpatHoro unrerpaia Pumana. Materpanbueie cymmsel lapOy u ux
cBoiicTBa. Kpurepuii HHTErpupyeMoCTH.

127. UHTerpupyeMocTb HeNpepbIBHBIX QYHKIHMHI. CBS3b MEX1y UHTETPUPYEMOCTHIO

U OTPaHUYEHHOCTBIO.

128. IHTerpupyeMocTb pa3pbIBHBIX (PYHKIUH.

129. YeTbipe OCHOBHBIX CBOMCTBA UHTErpasia. UHTErpanbHas TeopemMa O CpeIHEM.

130. CBeneHne TBOMHOTO MHTErpajia K IOBTOPHOMY.

131. CBeneHne KpaTHOTO HHTETpasIa K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOMHOM HHTETpase.

133. Onpenenenre HeCOOCTBEHHOTO KpaTHOTO MHTErpaia. HecoOcTBEHHbIE HHTETPajibl OT
HEOTpHULATEeNbHON (PyHKINU.

HecoOcTBeHHBIN KpaTHBIA HHTErpal CXOAUTCS TOTIa U TOJIBKO TOT/Ia, KOT/1a OH aOCOIIOTHO
CXOJIUTCHL.

135. InnHa KpUBOH. AJIUTUBHOCTH JUTHHBL. BhraucnurensHas popmyna s

JUIMHBI HETIPEPBIBHO U PepeHIpyeMOil KpUBOM.

136. KpuBonHeiiHbIE HHTETPAJTBI IEPBOTO POJIa M UX CBOWCTBA. BrrunciurensHas Gpopmya.
137. KpuBosMHEHBIC HHTETPAJIbI BTOPOTO POJIa M MX CBOMCTBA. BeruncourtensHas hopmyna.
138. ®opmymna ['puna.

139. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpajia OT IMyTH UHTETPUPOBAHUS.
Kpurepwuii nonmHoro auddepennnana B OJHOCBA3HOM 001acTH.

140. TlepBas kBagpaTudHas ¢popma moBepxHocTH. [1mo1maas moBEpXHOCTH.

141. OpueHralys TOBEPXHOCTH ¥ €€ Kpas. KycouHO-IIaikue NOBEPXHOCTH.

142. [loBepXHOCTHBIE UHTErPaIbl IEPBOIO U BTOPOro pojia. BeruucnurenbHbie GOpMYJIbL.
143. ®opmyna Crokca.

144. BextopHas TpakToBka popmyibsl CTokca. ['eoMmerpuueckoe onpeneieHue

pOTOpa BEKTOPHOTI'O MOJI.

145. ®opmyna [Maycca-OcTporpaackoro, €€ BeKTOpHas TPAKTOBKA.

['eomeTpuueckoe onpezeneHre AMBEPreH MY BEKTOPHOTO MOJIS.

146. IlonunuHeiinple aHTUCUMMETpUYHbIE (hopMbl. BHelHee npousseneHue Gopm U ero
CBOIICTBA.

147. Quddepennmansusie popmbl. Onepanuu BHEIIHETo AU(pepeHIIMpoBaHus U
nepeHoca Gpopm, UX CBOKCTBA.

[Tonarue muoroo6pasusi. OpueHranust MHOrooopasus u ero kpas. lHrerpupoBanue

muddepeHnmanbHbIX GopM Ha MHOrooopasuu. Oomas popmyna Ctokca (63 10Ka3aTenbCTBa
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