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1. lesin ocBOEHM S AUCHMILIMHBI

[lensiMu OCBOEHUSI IUCUUIUIMHBI (Monynsi) «MareMatndeckuil aHaiu3» - O3HAKOMIIGHHE C
(dyHIaMEHTAILHBIMU METOJaMH HCCIIEOBAHUS NMEPEMEHHBIX BEIMYHH IMOCPEICTBOM aHAIN3a OCHOBY
KOTOpPOTO COCTaBisieT Teopus AuQepeHnaIbHoro M HHTerpaibHOro ucuucienus. OObekTaMu
W3YYCHHS B JAHHOW TUCIMIUIMHE SBISIOTCA, Mpexkae Bcero, GyHkuu. C MX MOMOIIBIO MOTYT OBITH
chopMyIUpPOBaHbl KakK 3aKOH MPHUPOAbI, TaK M pa3HOOOpa3HbIE MPOLECCHl, MPOUCXOISAIINE B
SKOHOMHUKE, PUPOJIE, TEXHUKE.

2. Mecrto aucunmiinabl B crpykrype OIIOII 6akanaspuara
JlucuuiuinHa sBIsSeTCS OJHOW M3 OCHOBHBIX TUCLMIUIMH 0a30Boi (oOmenpodeccuoHanbHOM) 4acTH

npoeCCHOHATBHOTO INMKIa y4eOHOro IUlaHa IMOATOTOBKHM OakanaBpa 1o HampasieHuro 38.03.01
OxoHomuka. JucnuminHa «MaTeMaTHYeCKuil aHaIu3y» SBIIAETCS JOTMYECKUM IPOJOJDKEHUEM Kypca
3JIEMEHTAPHON MaTEMATHUKH.

Ilepedyens nmpogeccHOHANBHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBLIX (PYHKIMI U TPYAOBBIX GyHKIMH,
COOTBETCTBYIOLIUX MPO(eCcCHOHAIBHOM AeATeTbHOCTH BBITYCKHUKOB

Koagu | O06006uennbie TpynoBbie QyHKIUM TpynoBbie pyHKIIUU
nanmeno Koa |HaumenoBanu| YpoBenb HaumeHoBaHue Kopn YpoBeHb
BaHHUe e KBaJIH(puKanu (moxypoBeHb)
npodecc U KBATH(PUKANUHA
HOHAJBH
oro
cTaHaap
Ta
6 Cocmaenenue B/O1.6 6
byxeanmepckot
(¢punancosoi)
omuemHoCmu
Buympennuii koumpons B/02.6 6
6e0enUst OyxeanmepcKo2o
yuema u cocmaenenus
byxeanmepckoii
(¢punancosoui)
Cocmasnenue omuyemHocmu
u Beoenue nanozosozo B/03.6 6
08.002 npeacmaGﬂeH yuema, cocmasgjieHue
byxeanme ue HA0208bIX PACHemos u
p B byxeanmepck Odexnapayuil, HaI02080e
ot NAGHUPOBAHUE
(punancosoii Ilpogedenue punancosozo| B/04.6 6
) aunauza,
omuyemnocmu b1002icemupoganue u
IKOHOMUUECK ynpasieHue OeHeNHCHbIMU
0co nomoxkamu
cybvexma
08.008 A Koncynomup 6 Monumopune
Cneyua osanue KOHBIOHKMYPbL PLIHKA
aucm KAUEHMO8 No OaHKOBCKUX YCTye,
no UCNnonNb308aH PYIHKA YEeHHbIX Oymae, A/01.6 6
Qunanc uio UHOCMPAHHOU 8ATIOMbI,
ogomy Qunancosvix MOBAPHO-CbIPLEGHIX
KOHCY/b npoOyKmos u DBIHKO8
muposa yenye Iloobop 6 unmepecax
Huio KIUeHma noCmasuwuKos
@unancosuix yciye u 4/02.6 6
KOHCYIbMUpPOBanue
KIUeHma no
02PAHUYEHHOMY KpY2y




¢unancosvix
npooyKmos

08.018 B
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paspese 0moenbHbIX
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Buipabomxa B/01.6
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puckamu u
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peecmpos puckos 6
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HanpasieHuu

B/02.6

Okazanue
MemoouuecKkot
nOMOWU U NOOJEPICKA
npoyecca ynpaeienus

puckamu oist
O0MBEMCMEEHHBIX 3d
PUCK COMPYOHUKOB

opeanuzayuu -
s1a0envles pucka

B/03.6

Paspabomxa
Memoouueckou u
HOPMAmMueHoU 6a3bl
cucmembl YnpagieHus
PUCKAMU U RPUHYUNOG
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PAMKAX OMOETbHbIX
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npoeedeHUst pAciemos
IKOHOMUHECKUX
nokazameinetl Opeanu3ayul

A/01.6

Pacuem u ananuz
DKOHOMUUECKUX
noxkasameineii pe3yibmam
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opeanuzayuu
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08.045
Cneyua|
ucm
6

obracmu
uHHOBAYU

OHHBIX

Qunarncos
bIX
MmexHono2
uil

Ilposeoenue
nodzomosum
ENbHBIX U
aomMuHucmpa
MUGHBIX
pabom no
peanuzayuu
npoeKmos 6
obnacmu
UHHOBAYUOHH
bixX
¢unancosvix
mexHono2ull

Coop ungopmayuu ors
nposeoenus
npeosapumenbHo20
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pabom no peanruzayuu
KOMNIEKCHBIX
npoeKmos 8 ooaacmu
UHHOBAYUOHHBIX
¢unancosvix

MexXHON02ULL

AJ02.6




3. Pe3yabTaThl 0CBOEHUA THCHHMILIMHBI (MOyJis1) MaTeMaTHUYeCKHIl aHAJIN3
[Ipouiecc wm3ydeHus MUCIHUIUIMHBI HAMpaBiIeH Ha (OPMHUPOBAHHME DJIEMEHTOB CIIEIYIOIINX

komnereHiui B cootBercTBUM ¢ GI'OC BO 1o ganHOMY HalpaBJICHUIO:

onpeaeasiTb Kpyr
3aJa4 B paMKax
nocTaBJIeHHOI

1eJI4 U BbIOUPaTh
ONTHMAJIbHbIE
CIOCOOBI HX
peleHus, ucxXoas u3
A CTBYIOIIHAX
NMPaBOBbIX

HOPM,

MMEIOIIUXCH
pecypcoB u
OrpaHMYeHH i

B paMKax MOCTaBJICH

HOM 1LIeJIH, ONIPEAEISET CBA3U
MEXy HUMH;

YK-2.2. [Ipemaraet cnocoOsl
pElIeHUs TOCTABJICHHBIX 3a]1a4 U
0’KHMJIa€MbI€ PE3YIIbTATHI;
OIICHUBAET MPEIJIOKEHHBIC
CIIOCOOBI C TOYKH 3PCHUS
COOTBETCTBUS 11€TU TIPOCKTA;
VYK-2.3. [Inanupyer peain3anuo
3aJ1a4 B 30HE CBOCH
OTBETCTBEHHOCTH C YYETOM
MMEIOIINXCSA PECYPCOB U
OIPaHUYECHUN, NEHCTBYIOLIUX
MIPaBOBBIX HOPM;

VK-2.4. BeinoaHsgeT 3a1a4u B
30HE CBOCH OTBETCTBEHHOCTH B
COOTBETCTBUH C
3arIaHUPOBAHHBIMU
pe3ynbTaTaMu U TOUKaMHU
KOHTPOJISA, TPU HEOOXOIUMOCTH
KOPPEKTUPYET CIIOCOObI
pelIeHus 3a/1a4;

VK-2.5. IIpencrasnser
pe3ynbTaThl MPOEKTA,
MpeasiaraeT BO3MOXHOCTH UX
HCIIOJIL30BaHUS U/ UIIN
COBEPILIEHCTBOBAHUSI.

Kon HanmeHnoBanue WNHukaTop 10CTHKEHUS B pesynbrare ocBoeHUA
KOMIIETEH- KOMIIETEHIIH KOMIIETEHIIVH JUCLUIUIMHBI 00y4darouuiics
U1 JIOJIKEH:
YK-2 Cnocoben VYK-2.1. Onpenensier kpyr 3a1a4 | 3HaTh:

I{enu u 3a1a4n HAy4YHBIX
UCCIIeIOBaHM 110
HAaIpaBJICHUIO
NesITeNIbHOCTH, Oa30BbIC
MPUHIUIB B METOJIBI MX
OpraHu3alfu; OCHOBHbBIE
HMCTOYHUKU HAy4YHOH
nHpopmaluu 1 TpeOoBaHUS
K MIPECTABICHHIO
MH(POPMAITMOHHBIX
MaTEepUaJIoB; CIIOCOOBI
OIIpe/IeIICHUS BUIOB U TUTIOB
npodeccuoHaNbHbIX 3a1a4,
CTPYKTYpUpPOBaHHE 33124
Pa3IMYHBIX TPYIIIL,
(hopMyIIMPOBKA U3BECTHBIX
YTBEPXKICHUH, CIIEICTBUM U3
HUX

YMers:

CocTaBnarp 001U TIIaH
paboTHI IO 3aJJaHHOU TeMeE,
npeJularatb METO/Ibl U
croco0bl 00paboTKH
pe3yabTaToB, IPOBOIUTH
MCCIIEIOBAHHS 110
COIJIACOBAaHHOMY C
PYKOBOJIUTEIIEM IIJIAHY,
MPEJCTaBIIATh MOJy4SHHbIE
pe3yibTaThl, BHIOUPATh
Haunbonee 3¢ heKTuBHBIE
METOBI PEIICHUST OCHOBHBIX
THUTIOB 33134,




BCTPCHAIOIINXCA B
MaT€MaTHuKeE.

OIIK-1

Cnocoben
NPUMEHSTH 3HAHUS
(na
NPOMEKYTOUYHOM
YPOBHE)
3KOHOMHYECKOM
TeopuHU Npu
pelieHnu
NPUKIATHBIX 32124

OIIK-1.1 Ananusupyer
HIPUYUHBI U TIOCIEICTBHS
HPOUCXOJAIINX SKOHOMUUECKUX
IPOLIECCOB U COOBITHUH;
OIIK-1.2 Ananusupyer u
MHTEPIPETHPYET MMOKA3ATEIN
HKOHOMHYECKOW JAEATEITbHOCTH;
OIIK-1.3 Ucnonb3yer
MOJTYYCHHYIO HH()OPMAITHIO TSI
MIPUHATHS YIPABICHYECKIX
peleHnit

OIIK-1.4 Bnaneer npuemMaMu
BBISIBJICHHSI U OLIEHKHU MpoOsieM
HKOHOMHUECKOT0 XapakTepa Mnpu
aHaJIu3€e KOHKPETHBIX
HKOHOMHUYECKUX CUTYyallui U
IpeJyIaraeT crnocoobl UxX
peneHus

3HaeT: MeTobl
HCCIIEI0BaHMS,
IIPUMEHSIEMbIE B
MaTE€MaTUYeCKOM aHaJu3e,
KOMILJIEKCHOM U
(GyHKIIMOHAJIHLHOM aHAIM3E,
anredpe, aHaTUTHYECKON
T€OMETPUHU U TOIIOJIOTHH,
Qg depeHIaTbHBIX
YpaBHEHUSX, TUCKPETHOMN
MaTeMaTHKe U
MaTeMaTHYECKOH JIOTHKE,
TEOPHUH BEPOSTHOCTEMN,
MaTeMaTU4YeCKON
CTaTUCTUKE M CIy4alHBIX
IIpoLeCcCax, YUCICHHBIX
METO/1aX, TEOPETUYECKON
MEXaHUKeE.

VYwmeer: [1y6nuuno
JIOKa3bIBaTh




U OOBSACHATH

byHIaMEHTAIbHBIC

pe3yNbTaThl B

COOTBETCTBYIOILIUX

pazzenax MaTeMaTHKH.
Bianeer: HaBblkamu cTpororo
ITOKa3aTeJIbCTBA YTBEPKACHUN
B 00J1aCTH MaTeMaTH4E€CKOI0
aHaJIM3a, KOMIUIEKCHOTO U
(yHKIIMOHAJILHOTO aHaJIN3a,
QIIreOpbI, AaHATUTUYECKOM
reOMeTpUH,
mud pepeHraIbHON
rE€OMETPUU U TOTIOJIOTHH,
i depeHaIbHbIX
YpaBHEHUH, TUCKPETHOMN
MaTeMaTHKE U
MaTeMaTHYECKOM JIOTUKH,
TEOPUH BEPOATHOCTEH,
MaTEeMaTHUYECKON CTaTUCTUKE U
CIIy4alHBIX IIPOLIECCOB,
YHCIEHHBIX METOJIOB U
TEOPETUYECKON MEXaHHKE.

4. CTpyKTYypa M coep:kaHHe TUCHUILTUHBI (Moay/si) MaTemaTudyecKuii anaaiu3

4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsl)

OO01as TpyI0eMKOCTh IUCIUIUIMHBI COCTaBIsAeT 36 3a4eTHBIX eAUHUIIbI, 144 4acoB.

Bun yueOHo# padoThI

Bcero

IopsinkoBbIil HOMepP

ceMecTpa

OO01mas Tpy10eMKOCTh TUCIUILIINHBI BCETO (B 3.€.), B
TOM YHCIIE:

36 3.e.

Kypcosoii mpoekT (pabora)

HE TIPEe/lyCMOTPEHO

AyIUTOpHBIC 3aHATHUS BCETO
(B akaj. yacax), B TOM YHCIIC:

Jlexnm

HpaKTI/I‘ICCKI/Ie 3aHATHA, CCMUHAPbI

JlaboparopHsie paboThI

CamocTosiTenbpHas padoTa Bcero (B akaj. 4acax), B TOM 65
YHUCIIC:

KCP 52
DK3aMeH 27

OO6mas TpyT0EMKOCTE TUCITUTUTAHBI 144

st ounoii popmbI:




HanmenoBanne
pa3zaernoB U TeM

Bunbl yaeOHO# pabOThI, BKITIOYAs
CaMOCTOSATENIbHYO pabOTy CTYACHTOB U
TPYIOEMKOCTh (B Hacax)

DopMBI TEKYIIETO
KOHTPOJIS

ycrieB

HEJIeJISIM CEMECTPa).
DopMBI IPOMEXKYT.

aeMocTH (10

AMCLUIUINHBL (MOZYJIST) AynutopHas paboTa CamocTosiTenbHas aTTecT
pabota
LO' ~~
g 1 €l g
= . o) (] m < < o]
= | E| & 2| % o |3 £ 835 E
= £ = | %= 3 T 3l & 8] S
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g = = = S| 48 5 a| = > O| B o] o o] o &
z g g & |8 &l 2l S| 2] B |2els &l SES
3] = = = R "l | 2| E| K Ol El E|EE
144 52 65
Cemectp 1
Pazmen 1 14
Tema 1.1: DnemeHTHI TEOpUU 5 4
MHOJKECTB
Tema 1.2.: JleficTBUTEIbHBIC 5 5
YHcIa
Tema 1.3.: Yucnobie GpyHKIHH o °
Paznen 2 16
Tema 2.1.: TIpenen 4ucioBoit 4 6
TIOCJIEI0BATEIIbHOCTH
Tema 2.2:Ipenen unciIoBOM 6 5
dyHKIUH
Tema 2.2.: HenpepbIBHBIE QyHKIMN o o
Paszgen 3 30
Tewma 3.1.: [Ipou3BonHbIe U 2 °
Irb hepeHImanb
Tema 3.2.: OCHOBHEIE TEOPEMBI O o S
JuddepeHunpyeMbix QyHKIUIX
Tewma 3.3.: [Ipaswo Jlomurans
Tema 3.4.: ®opmyna Teiinopa
Tewma 3.5.: [Ipunoxenue A
i depeHInanTbHOT0 HCUNUCIICHUS
K UCCIICOBAaHHIO (DYHKIIMI
Tema 3.6.: O01mee nmoHsATHE 1 °
npenena: mpejael no 6ase
Pa3nen 4
Tewma 1.1.: HeonpeneneHHBIH 1
HHTErpa
Pazpnen 5
Tema 2.1.: OnpenieneHHbIH
WHTETpa
144 52 65
OK3aMeH

151 04HO-3204HOI (POPMBI:



Buapl yueGHOIT pabOTHI, BKIIOUast
CaMOCTOATENbHYIO pabOTy CTYAEHTOB U
TPYIOEMKOCTH (B 4acax)

DOopMBI TEKYLLIETO
KOHTpPOJIS

yCIIeB

aemoctu (1o

HanmenoBanue HEJCeISIM CEMECTPA).
pa3aesioB U TeM DOopMBI TPOMEKYT.
JUCUUIUIAHBL (MOTYIIST) AynutopHas paboTta CamocTosiTenbHast aTTecT
pabora
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Cemecrtp 1 1
Paznen 1 1
Tema 1.1: DreMeHTHI TEOpUH 1 2 1 1 6
MHOYKECTB
Tema 1.2.: JleiicTBUTENBHEIE 1 2 1 1 6
JHcIa
Tema 1.3.: Yncnossie GpyHKIMH 1 2 1 1 6
Paznesn 2 1
Tema 2.1.: [Ipenen 4nciioBoii 1 2 1 1 6
MOCJIEI0BATEIbHOCTH
Tema 2.2:TIpenen 4uCIOBO#M 1 2 1 1 6
hyHKIHH
Tewma 2.2.: HenpepoiBHble (pyHKINH L 2 1 1 6
Pa3zpen 3 1
Tema 3.1.: TIpousBojHbIe U 1 2 1 1 6
g hepeHIrasI
Tema 3.2.: OcHoBHBIE TEOpEMbI O [1 2 1 1 6
JrddepeHIIpyeMbIX QYHKITHIX
Tema 3.3.: TIpaBuiio Jlonurans 1
Tewma 3.4.: ®opmymna Teitnopa 1 1 1
Tewma 3.5.: [Ipuioxxenue 1
mudQepeHINATEHOTO HCYNCICHUS
K MCCIIeIOBaHHIO (pyHKIHI
Tema 3.6.: O61ee oHsTHE 1 2 1 1 6
npezena: npezes no 6ase
Paznen 4 1
Tema 1.1.: HeonpeneneHHbIi 1 2 1 1 6
HHTErpa
Paszgen 5 1
Tema 2.1.: OnpenenenHbIit 1 4 2 2 U
HHTErpa
144 |32 16 16 85
OKk3ameH 27

4.2. ConepxaHue TUCHUTLIAHBI (MOTYJIs)

1 CEMECTP
Pazoen 1

Tewma 1.1. DnemMeHTBI TEOPUH MHOXKECTB



1. CoiicTBa TEOPETUKO-MHOKECTBEHHBIX onepannii. DyHknun. CBocTBa 00pa30B U MPO-
00pa3oB.

2. Meroa MaTeMaTH4eCKOW MHTyKITHH.

3. MomrHocth MHOKecTB. CUE€THBIE U HeCcUETHRIE MHOXKecTBa. Teopema Kanrtopa.

Tema 1.2. [leiicTBUTENbHBIC YHCITA

1. Monynb BemecTBeHHOro yncia. HepaBeHcTBa ¢ MOy ieM.

2. 'eomeTpryeckas MHTEPIPETALUs BEIIECTBEHHBIX yucel. [IpenensHpie TOUKH, OTKPBITHIC
Y 3aMKHYTbI€ MHOXKECTBA Ha YMCIOBOH NpsiMoi. PaciypenHas yncioBas npsmas.

3. HaxosxaeHue rpaHeii YucioBbIX MHOYKECTB.

Tewma 1.3. Yucnosie GpyHKIIMN

1. Yucnoseie pyHKIIMH. MOHOTOHHBIC, YETHBIC, HEUETHBIC, Tepuoanyeckue Gyakuun. Oc-
HOBHBIE 3JIEMEHTApHbIE PYHKIUHU U UX I'padUKy.

2. Pemenne (yHKIIMOHATBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

3. [Moctpoenue rpadukoB PyHKIIHH.

Paszoen 2

Tema 2.1. Ilpenen yuCIOBOM MOCIEIOBATENBHOCTH

1. HaxoxaeHue npeaesoB YMCIOBbIX MocieaoBaTenbHocTel. Tabnuna SKkBUBaJIeHTHBIX 110~
cienoBarenbHOCTe. CpaBHEHHE POCTA MOCIIEI0BATEILHOCTEH.

2. IloanocenoBaTeIbHOCTH U YaCTUYHBIE ITpeJienbl. BepxHuil u HHKHUN npenens! nocie-
JIOBaTEJIbHOCTH.

Tema 2.2. IIpenen yncnoBoi GyHKIMH

1. Haxoxaenue mpeaesioB YiucaoBbiX GyHKuuid. Tabmuia s3kBuBaneHTHbIX pyHKuid. Cpas-
HEHHE POCTa (PYHKIUH.

2. Pa3noxeHne OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMI 710 TIEPBOTO MOPSIIKA MAJIOCTH.

3. OnHocTopoHHUE npeiesbl. beckoneunble npeaenbl yHKUnuU. YacTUUHBIE TPEeIbl,
BEPXHUU U HIXKHUHN IIPEeIbl PYHKIMH.

Tewma 2.3. HenpepbiBHbIE (PyHKIIUN

1. UccnenoBanue pyHKIIMU Ha HENPepbIBHOCTH. Kitaccugukaius Touek pa3paiBa.

2. CBolicTBa HEMPEPHIBHBIX (HYHKIIHA.

Pazoen 3

Tema 3.1. IIpousBoansie u AuddepeHmanb

1. IlpousBoaHas pyHKIMH, €€ TEOMETPUUECKUN U (PU3UUECKHUI CMBICI.

2. Texnuka quddepeHnpoBaHus PyHKIUHN.

3. 'eomeTpryeckue MPUIIOKEHUS TPOU3BOAHOMN. [IprOIKeHHOE BEIYMCIIEHIE 3HAUeHU
byHKIHMH ¢ momoIsio g hepeHInanoB.

4. Beicuiue npousBoaHbie. Beicmue nuddepentnanst. @opmyna Jleiidounua.

Tema 3.2. OcHOBHBIE TE€OPEMBI 0 TUPHEPEHITUPYEMBIX QYHKIUAX

1. Teopemsr depma, Posis, Jlarpanxa, Komu. Teopema JlapOy 0 mpoMexyTOUHBIX 3HAUE-

HUSAX IIPOU3BOJHOM.

Tewma 3.3. TIpaBuna Jlormmrais

1. ITepBoe npaBunoJlonurans

Bropoe npasuiio Jlonurans

HeomnpenenenHoctu qpyrux BUIOB.

Tema 3.4. ®opmyna Teinopa

1. Pa3noxeHue OCHOBHBIX 31eMeHTapHbIX QyHKIMI 1o popmyne Teitnopa. [Ipumenenue hopmysi
Teitnopa nnst Beraucnenus npeaenon. [[pubnmkeHHbIe BEIMUCICHUS C TOMOIIBI0 (hopmynsl Tewmopa.
Tema 3.5. Ilpunoxenus auddepeHInaIbHOro HCUUCIEHUS K UCCIeI0OBaHNIO (DYHKIIUH.

1. Haxox/ieHue npoMeKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX SKCTPEMYMOB (DYHKITHH.

2. HaxosxaeHue riio0aibHbIX SKCTpeMyMOB (YHKIIMHU, HENpepbIBHOU Ha oTpe3ke. Haxoxnenue
TOYHBIX I'paHel QyHKIUH.

3. HaxosxaeHre BBIMYKIBIX (PYHKIUI U TOYEK reperuoa.

4. HepaBeHcTBO MeHceHa 1 ero NpUMeHEHHs.

5. Acumntotsl ¢pyHkuuu. [locrpoenue rpagukoB GyHKIMN C TOMOIIBIO IPOU3BOHBIX.

Tewma 3.6. Obmiee moHsATHE TIpeIea: peaes mo 6ase.

1. ITonsitue 6a3bl. [Ipumeps! 6a3. [Ipenen uncnoBoit pynkimu no 6aze. CoiicTBa PyHKINI HMEIOIINUX
npezaen mo 6ase.



2. [Ipenen mo I'efine. DKBUBAJIEHTHOCTH JABYX OINPECICHUH Mpe/ierna B ciydae CYETHO-TTOPOKAEHHBIX
6a3. DKBUBaJICHTHbIE 0a3bl, PUIBTPHI.

Pazoen 4
Tewma 1.1. HeonpenenéHuplii HHTErpa
1. OcnoBuele onpenenenus. CBONHCTBa HeONpeaeNeHHOro HHTerpana. Tabnuna nepBooOpa3HbIX
OCHOBHBIX 3JIEMEHTAPHbIX (QYHKLHUH.
2. laTerpupoBaHie METOIOM 3aMEHBI M1 METOJIOM OJBEIeHUS (PYHKINH O] 3HAK au(de-peHnunana.
3. UuTterpupoBanue GyHKIUN 1O YaCTIM.
4. laTerpupoBaHue pallMOHAIbHBIX (PYHKIIUH.
5. MnTerpupoBanue 1poOHO-ITMHEWHBIX UPPALMOHATIBHOCTEN.
6. quddepennmranbupiii OMHOM.
7. aTerpupoBaHue KBaipaTUUHbIX UppanoHaibHocTell. [loncranoBku Ditiepa.
8. HTerpupoBaHye TPUTOHOMETPUUECKUX BbIpa)KEHUH. Y HUBEpcanbHas TPUTOHOMETPUYECKAs
I10JICTAHOBKA.
Pazoen 5
Tema 2.1. OnpenenéHHublii HHTErpa
1. HaxoxeHue onpeeneHHbIX UHTerpainoB 1o ¢popmyne HeroToHa-JleiiOnuma. 3ameHa ne-peMeHHbIX
Y UHTETPUPOBAHUE I10 YACTSAM B ONPEAEICHHOM HHTETpaIe.
2. 'eomeTpryeckue 1 Gpu3NIECKHUE PUIIOKEHUS ONPEAEICHHOT0 HHTerpajia. Berurcinenue miomanei
TUTOCKUX (PUTYP B IEKAPTOBBIX M MOJISIPHBIX KOOpAMHATaX. Berancienue o0beMOB Tel | III0manei
noBepxHocTel BparieHnus. HaxoxieHue neHrpa macc.
3. UHTerpain ¢ nepeMeHHBIM BEPXHUM IpeiesioM. HempepbIBHOCTh HHTETpajia 1o BEpXHEMY MpeIety.
JuddepenurpoBanre nHTErpaja rno NepeMeHHoOMy Ipezeny.
7. Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii IPAKTUKYM)
He npenycmotpens! yue6HbIM mmanom OOIL.
8. IlpuMepHasi TeMaTHKA KYPCOBBIX padoT
He npenycmotrpensl yueoHbM mianom OOIL

5.00pa3oBaTesibHbIE TEXHOJIOTHHI

AKTHUBHBIE U MHTEpPAKTUBHbIE (OPMBI: JIEKIUHU, MPAKTUYECKHE 3aHATUS, KOHTPOJIbHBIE pabOTHI,
KOJUIOKBUYMBI, 3a4€Thl U JK3aMEHBl. B TedeHHe CeMEeCTpPOB CTYIEHTHI PEIIAIOT 3aJadyM, YKa3aHHBIE
IIPETIOAABaTEIIEM.

1. YueOHO-MeTOANYECKOE OfOecredeHue CaMoOCTOATEeNbHON PpadoThl CTyAeHTOB. OneHo4YHbIe
CpeCTBA /ISl TeKYyLero KOHTPOJISI YCIeBAaeMOCTH, NMPOMEKYTOYHOH aTTecTallid 10 MTOraMm
OCBOCHHS TUCHUILINHBI.

1.1. Inan caMocTOATEILHOI PadOTHI

Ne n/m HanmenoBanue TeMsbl Bua camocrosiTesibHON padoThI

Cemectp-1 DnEeMEHTHI TEOpUU KonrponbHas padora Ne 1
MHOYKECTB.

1.1--13

JleficTBUTENIbHBIC YHCIA.
Yucnosbie GyHKITUH.

2.1-31 [Ipenen yncnoBoi HccnenoBarensckast JOMAaNIHAS
MIOCJIEI0BATEILHOCTH. paGota Nel
[Ipenen uncnoBoit
byHKIUH.

IIpousBogHas u
muddepeHman.




3.2-34 OCHOBHBIE TEOPEMBI O Kontponbnas padota No2
nuddepeHIpyeMBbIX
¢ynkuumsx. [TpaBuio
Jlonuransa. ®opmyna

Tetnopa.
3.5-3.6 Tlpunoxenue HccnenoBatenbckast TOMAIIHSS
nu(bepeHIHanbHOTo pabora No2

UCUHCIICHUS K
WCCJICIOBAHHIO (DYHKITUH.
OO011ee moHATHE Mpeena.
112122 Heonpenenennsrit Kontponbnas pabora Ne 1
uHrerpan. OnpeaeaeHHbIi
unterpai. HecoOcTBeHHbIe
UHTErpabl.

OueHoYHBIE CPeACTBA /ISl TEKYLIEr0 KOHTPOJIS YCIIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaluu

Kpurepun oneHkn npomMexyTo4HOI aTTecTannu B popMe 3a4eTa

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTalluu B popMme 3aueTa

«3adreHo» Teopernueckoe cojepkaHue Kypca OCBOCHO MTOJHOCThIO 6€3 MpoOeIoB Wiu B
LI€JIOM, MJIU OOJIbIIEH YacTho, HEOOXOJUMbIE IPAKTUYECKUE HABBIKU pabOThI €
OCBOEHHBIM MaTepuaJioM C(HOPMHUPOBAHBI UJIM B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€JIbHBIE U3 BBIIOJHEHHBIX 331aHUN COJIEpKaT
OLIHOKH.

«He 3aureno» | Teoperuueckoe cojepxkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paboThl He chOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJBITMHCTBO NIPETYCMOTPEHHBIX paboueil yaueOHOM TporpaMMoil 3ajaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMOKaMH, KaYECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

KpuTtepun oneHkn npoMexyTO4YHOI aTTecTanuu B popMe IK3aMeHa

Onenka XapakTepHucTuka TpeOOBaHM K pe3yJabTaTaM aTTecTalui B popme
9K3aMeHa




«OTIMIHOY Teoperndeckoe colepkaHWEe Kypca OCBOCHO IIOJIHOCTBIO — 0€3
mpoOesIoB, CUCTEMHO W TJIYOOKO, HEOOXOIWMBbIE MPAKTUYECKHE HaBBIKU
paboThI ¢ OCBOGHHBIM MaTepUaioM c(hOpPMHUPOBAHBI, BCE MPEITyCMOTPEHHBIC
paboueii yaeOHOM TporpaMMoi yueOHbIE 3a/IaHHsI BBITTOJTHEHBI O€3yIpeyHO,
KayecTBO WX BBINOJHEHHUS] OICHEHO YHUCIOM OayjioB, OJM3KUM K
MaKCUMYMY.

«Xoporo» Teopernueckoe coaepkaHue Kypca OCBOEHO B IIeJIOM 0e3 MmpoOelioB,
HEO0OXOTUMBIC TTPAKTUYECKHE HABBIKK Pa0OTHI ¢ OCBOCHHBIM MAaTEpPHAJIOM B
OCHOBHOM  c(hOopMUpOBaHBI,  IpeIyCMOTPEHHbIE  paboueil  yueOHOI
MPOrpaMMoOil y4eOHBbIC 3a/IaHUsl BHIMIOJTHEHBI C OTICIBHBIMA HETOYHOCTSIMH,
KayeCTBO BBINOJHEHHS OOJIBIIIMHCTBA 3aJaHUM OLIEHEHO YKCIOM O0ajioB,
OJIM3KUM K MaKCHUMYyMY.

«Y IOBIIETBOPUT Teopernueckoe copep:kaHue Kypca OCBOCHO OOJBIICH 4YacThio, HO
eITbHOY mpoOebl  He  HOCAT  CYHMISCTBEHHOI'O  XapakTepa, HEOOXOIAMMBIE
MPAKTUYECKHE HABBIKU PAa0OThI C OCBOCHHBIM MaTepHajioM B OCHOBHOM
chopMUpOBaHbI, OONBIUIMHCTBO MPEAYCMOTPEHHBIX pabodeil yueOHOi
pOrpamMMoil y4eOHBIX 3a/IaHUil BBIIIOJHEHBI, OT/ICIBHBIC U3 BBHIIOJHCHHBIX
3aJJaHHid COJICPKAT OLTHOKH.

«Heynosnersop Teopetnueckoe coJlep>KaHue Kypca OCBOEHO YaCTUYHO,
UTEIIBHOY HE00XO/AMMBbIE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI WIM CHOPMHPOBAHBI
OTJeNbHbIE U3 HUX, OOJBIIMHCTBO NPEIyCMOTPEHHBIX paboueil yueOHOM
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JMOO BBITOJHEHO C
rpyOBIMH OIIMOKaMH, KQ4eCTBO WX BBIOJHEHHS OIICHEHO YHCIIOM 0ajlioB,
ONMM3KUM K MUHUMYMY.

1.2. MeTroauyecKkue yKa3aHusi 10 OPraHU3AIUHN CAMOCTOSATEILHOI PadoThI CTY/1IEHTOB
CaMocTtosTenbHast paboTa SBISETCS OJAHUM M3 BHAOB YY€OHOUM AESITENHHOCTH OOyYarolIuXxcs,
CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH, TBOPUYECKOTO
MOJIX0/1a K PELIeHUI0 pobiieM y4eOHOT0 U MPOoeCcCUOHANBHOTO YPOBHSL.
AyauTopHas caMoCTosiTeNIbHas paboTa 1Mo y4eOHON NUCIMIUIMHE OCYIIECTBIISETCS Ha y4eOHBIX
3aHATHUSAX [0J1 HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATENIS U 110 €T0 3a1aHUIO.
BneaynuropHas camoctosTeNnbHass padoTa BBIMOIHSAETCS 1O 3aJaHUI0 MperoaaBaTesst 6e3 ero
HENOCPEICTBEHHOIO YYaCTHs.
Buasl 3amanuii 1 BHEAyIUTOPHOM CaMOCTOATENBHOM pabOThI, WX XapakTep, YUUTHIBATH
cnenuduKy u3ydyaeMon yueOHOU JUCIMILTUHBI, HHAUBHIYaTbHBIE 0COOEHHOCTH 00YUaIOIErocs.
KonTtponb camocTosiTetbHON pabOThI M OIIEHKA €€ Pe3yIbTaTOB OPTraHU3yeTCs KaK €IMHCTBO
IBYyX hopm:
1.caMOKOHTPOJIb U CAMOOIEHKA 00y4aroIIerocs;
2. KOHTpPOJIb U OLIEHKA CO CTOPOHBI ITPENOIaBATEIS.
Opranusanusi 1 pyKOBOACTBO ayIMTOPHOI CAMOCTOSAITEIbHOI PadoThI
AyauTopHas caMOCTOsITeNbHasT paboTa MO JUCIUIIIIMHE BBIMOTHSAETCS HA yUEOHBIX 3aHATHSIX
0] HETIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOIaBATENS U 110 €ro 3aJaHHUIO.
OCHOBHBIMU BHJIaMU ayTUTOPHOU pabOTHI CAMOCTOATEIHLHOU PaOOTHI SBJISIOTCS:
- BBITIOJTHEHUE JTAOOPATOPHBIX W MPAKTUYECKUX PabOT OCYIIECTBISETCS Ha JIaOOPaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUHM C TpadukoM ydeOHoro mporecca. st obOecriedeHwus



CaMOCTOSITENIbHOW  paloThl MpernoAaBaTeNIssMU pa3padaThIBAlOTCd METOJUYECKUE YKa3aHUA 110
BBINOJIHEHUIO JTAOOPaTOPHOH /MPaKTUUECKOI paboThI.

PaGota ¢ nutepaTypoil, ApyruMu HCTOYHMKAMHU MH(OpPMAIMH, B T.4. JIEKTPOHHBIMHU, MOXKET
peann30BBIBATHCSI HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUSAX. J[aHHBIE MCTOYHHMKHM HH(DOpMAIIUU
MOTYT OBITh NpEJICTaBlIeHbl Ha OyMa)KHOM H/WIM 3JEKTPOHHOM HOCHUTEINSX, B TOM YHUCIE, B CETH
HNurepHer.

IIpenonaBatens GopMyaupyer Lenb padoThl ¢ JAHHBIM U MICTOUHUKOM MH(OpPMAIMH, ONpeAesseT
BpeMs Ha MpopaboTKy JOKyMeHTa U ()OpMy OTYETHOCTH.

Camo 1 B3aMMOIPOBEPKA BBIIOJHEHHBIX 33/aHUI Yallle BCEro MCIOJb3yeTCs Ha CEMUHAPCKOM,
MPAaKTUYECKOM U JPYrux BUAaX 3aHATUH. [IpoOneMHas /cutyannoHHas 3a/1a4a JOJDKHA UMETh YETKYIO
(GOopMyIMPOBKY, K HEH JTOJIKHBI OBITh IOCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HaNTH
u o0OocHOBaTh. KpuTepuu OLEHKM MPaBUIBHOCTH PpEIICHUS MPOOJIEMHOI/CUTYallMOHHON 3a1auu
JIOJKHBI OBITh U3BECTHBI BCEM 00YUYarOLIMMCS.

Opranunsanusi 1 pyKoBOJACTBO BHEAYANTOPHOH padoThI

BHreaynuropHas camocTosiTenbHas padoTa BBIIOJIHIETCS IO 33JaHUIO IIperojaBaTels, Ho 0e3
€ro HEMOCPEICTBEHHOIO y4acTHs.

IIpu mnpenbsBIeHUM BHJOB 33JaHUNl HAa BHEAYJUTOPHYIO CaMOCTOSATENBHYIO paboTy
pEeKOMEHAyeTCs HCIOJIb30BaTh UG PepeHIMPOBaHHBIH IMOAXO0J K YPOBHIO HOJATOTOBICHHOCTH
oOyyaromerocsi. Ilepen BBIIOJHEHWEM BHEAYAHTOPHOW CaMOCTOSITEIBHON pPabOTHI MpEmnoaBaTeib
IIPOBOJIUT KOHCYJBTALIMIO C ONpENETICHUEM ILIeNU 3aJaHus, €ro COAEP)KaHUs, CPOKOB BBIIOJHEHHUS,
OpPUEHTHUPOBOUYHOTO 00BeMa pabOThl, OCHOBHBIX TpeOOBaHUIl K pe3yiabTaTam paOOThl, KpUTEPHUEB
OLIEHKH, (OpM KOHTPOJS W IEpeyHsl JUTepaTypbl. B mpolecce KOHCyabTalMM IpernoaaBaTeb
MIPENYNPERKAAET O BOSMOKHBIX TUIIMYHBIX OLUIMOKAX, BCTPEUYAIOIIMXCS IPU BBIIIOJIHEHUH 3aJaHMUsL.

Jns  Meroauyeckoro obOecneueHuss M PYKOBOJACTBA CaMOCTOSATENbHOW paboToil B
00pa3oBaTEFHOM YUPEKACHUU pa3pabaThIBalOTCs ydeOHbIE TOCOOMS, METOINYECKHE PEKOMEHIAIIUH
10 CaMOCTOSITEJIbHOM MOJATrOTOBKE K Pa3JIMYHBIM BHUJAM 3aHSITUH C YUETOM CHELUUAIBHOCTH y4eOHOMN
JUCLUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTAa CTYACHTOB, 00beMa M COJEp)KaHUS CaMOCTOSITEIbHOMN
paboTeI, hOpM KOHTPOJIS | T.II.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATbCA MHAWBUAYAIBHO WIM IPYIIIAMH CTYJEHTOB
B 3aBUCHUMOCTH OT IeJd, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATEIbHOM paboThl, YPOBHS
CII0)KHOCTH, YPOBHS ITOATOTOBJIEHHOCTH 00yYaroIINXCS.

Bunamu 3aganuit U1 BHeayAUTOPHOM CaMOCTOSTENIbHOW PabOThl MOTYT OBITh:

- JUIsl OBJAQJCHUSA 3HAHMAMU: YTEHHMsS TEKCTa; COCTABJIEHUS IUIaHA TEKCTa; TIpaduyeckoe
n300pakeHNe CTPYKTYPbl TEKCTa; KOHCIEKTHPOBAHUE TEKCTAa; BBIMMCKM M3 TEKcTa; paboTa co
CIIOBapsIMM M CIPaBOYHUKAM; Yy4eOHO-HCCIIEOBATENbCKasi padoTa; MCIOJIb30BaHHE ayquo U
BHJIC03AIIMCEN, KOMIIBIOTEPHON TEXHUKH U VIHTEpHET pecypcoB U 1Ip.;

- 17151 3aKPEeTJICHUs] M CUCTEMAaTU3alluM 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKI[MH; TOBTOpHasi paboTa
HaJ y4eOHBIM MaTepuasroM; COCTaBJIEHME IUIaHa, TE3MCOB OTBETA; COCTaBICHHME TaOuul, pedycos,
KpPOCCBOPZOB, TIJIOCCapusl Ul CHCTEMAaTU3allud y4eOHOro MaTepuana; W3ydEeHUE CIOoBapew,
CIPAaBOYHHUKOB; OTBEThl HA KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0OpaboTKa TeKCTa; MOATrOTOBKA
COOOIIIEHUH K BBICTYIUIEHHIO HA CEMHHApe, KOH(PEpPEHIH; MOAr0TOBKA

pedepaToB, T0KJIa0B; cocTaBieHue onorpaduii, 3aganuii B TecToBoil popme u ap.

- ana GOpMHUPOBAaHMS YMEHHUMN: pelIeHHe 3aJad U YHOpaXHEHWl 1o o0pasily; pelieHue
BapUaTHBHBIX 337a4 U yNPAXXKHEHUI; COCTABIEHNUE CXEM; PEIICHUE CUTYallMOHHBIX IIPOM3BOACTBEHHBIX
3aJ1a; MOATOTOBKA K JIEJIOBBIM U POJIEBBIM UTPaM; IPOEKTHUPOBAHUE U MOJEIMPOBAHNUE Pa3HbIX BUJOB U
KOMIIOHEHTOB MPO(ECCHOHATBHON JIeSITeNbHOCTH, MOATOTOBKA MPE3EHTAIM, TBOPYECKUX MPOEKTOB;
MTOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; ONMBITHO-3KCIIEPUMEHTaIbHAsI paboTa; MPOEKTUPOBAHHUE U
MO/ICIMPOBAaHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(ECCHOHANBHON AEATEIbHOCTU U .

Jis  obecrieyeHUs]  BHEAyIUTOPHOM  CAMOCTOATEIbHOW  pabOThl MO  AMCLUILIMHE
npernojiaBaTeNieM paszpabaThiBaeTCs IepeueHb 33JaHui s CaMOCTOSTENbHOM paboThl, KOTOPBIH
HeoOxouM 1715 3(GEKTUBHOTO YIIPaBICHUS JaHHBIM BUJIOM YU4€OHO! JesITeIbHOCTH 00Y4aromuXCsl.

[IpenoaBaTenb OCYLIECTBISAET YIPABICHUE CAMOCTOSATENIbHOM paboToH, perynupyer ee 00beM
Ha OJIHO y4eOHOE 3aHSTHE U OCYLIECTBIISIET KOHTPOJIb BHIIIOJHEHHUS BCEMU CTYAEHTaMM rpynmnbl. J{is



ynoOcTBa MpenojaBaTeslb MOXET BECTH BEIOMOCTb Yy4yeTa BBINOJIHEHUS MUHUMyMa 3aJaHMi,
HEOOXOAUMBI JJIs IOIYCKA K UTOTOBOW aTTECTALUU 110 AUCIUILTHHE.

B mnpouecce camocrosTensHOW paboThl CTYIAEHT NPHOOpETaeT HAaBBIKM CaMOOpIaHU3aluH,
CaMOKOHTPOJISl, CAMOYIPABJICHUSI U CTAHOBUTCS AKTUBHBIM CaMOCTOSITEIILHBIM CyOBEKTOM y4eOHOMU
JEATENBHOCTH.

CTyIeHT caMOCTOSTENIBHO ONPEACIsIeT PEXKUM CBOCH BHEAYJUTOPHOM pabOThl U Mepy TpyAa,
3aTpauvBAEMOI0 Ha OBJAJCHHUE 3HAHUAMHU W YMEHUSMU IO KaKIOW JUCLUIUIMHE, BBIITOJIHACT
BHEAYJAUTOPHYIO pabOoTy MO MHIMBHIYaJIbHOMY IUIaHy, B 3aBUCHMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

ExenHeBHO CTyIEHT IOJDKEH YIENATh BBIIOJHEHUIO BHEAYJUTOPHON CaMOCTOSTENbHOU
paloThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBHIMONHEHUH BHEAYIUTOPHOM CAMOCTOSTENBHOW pabOTHl CTYJEHT HMMEET IpPaBo
o0pamiarecsl K MPErnojaBaTello 3a KOHCYJIbTAlMEH ¢ LeJbI0 YTOUHEHUs 3aaHusi, (JOpMbl KOHTPOJIS
BBIITOJIHEHHOTO 3aJaHusl.

Koumpom; 0C60€HUA Komnemenuuﬁ

Ne Bu koHTpOIS KoHTtponupyemsie pa3jiesbt KomreTeHIum, KOMIIOHEHTEI
m\n KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Pa3znen 3 B 1-m cemecTpe VK-2, OIIK-1

KOHTp.paboTa(mpos

€pKa U OLICHKA)

2 TectupoBanue. Paznmen 1-Paznen 5 B 1M cemectpe VK-2, OIIK-1
IloaroroBka k
TECTUPOBAHUIO(OLIe

HKa pe3yJIbTaToB)

3 CaMOCTOsTEIRHOE Paznen 1-Paznen 5 B 1M cemectpe VK-2, OIIK-1
pereHue
MTPAKTHYCCKIX
3a7aHuil

(aynuropHast)

4 Dk3ameH 1 Paznen 1-Paznen 1 B 1-m cemectpe VK-2, OIIK-1

ceMecTpe

2. Y4eOHO-MeTOAMYECKOEe ¥ MAaTepHAJLHO-TEXHHYECKOe olecmeuyeHne TUCHUIIHHBI
(MoayJisl) 3JiIeMeHTaApHAasi MAaTeMAaTHKA
[lepeueHbr OCHOBHOW M JOIOJHUTENHHOW Y4eOHOU IUTEepaTypbl, HEOOXOAMMOW IJISI OCBOCHHUS

JAUCIUITIIINHBI (MOILYJ'ISI) AUCKPECTHAsA MaTeéMaTUuKa.

OBJIAJICHHS 3HAHUSMHU B TIOJTHOM O0BEME IO JAUCUUIUIMHE B COOTBETCTBHU C JaHHOU mporpammoii. K
OCHOBHOM, TpexkJie BCEro, OTHOCUTCS JUTeparypa, umeromas rpud MuHucrepcTBa oOpa3oBaHus U
Hayku Poccuiickoit ®enepanun win Y4eOHO-METOIUYECKOTO OOBEAMHEHHS, PEKOMEHIYIOIINX
W3/IaHME K MCIIOIh30BAHUIO B YYEOHOM Iporiecce. B crnmcke OCHOBHOM JIMTEpaTyphl yKa3bIBaeTCs HE



0oJjiee MATH WCTOYHMKOB, MMCIOIIMXCS B JIOCTATOYHOM KoJimdecTBe B (onme Oubmmorexu. Eciam
JOCTYITHA JJICKTPOHHAsI BEpCUSl YYECOHHMKOB, y4eOHBIX MOCOOMH W T.A., CIEAyeT yKa3aTh IS HHUX
PEXHUM JOCTyTIA.

K nonosHuTenbHOM OTHOCUTCS JMTEpaTypa, peKOMeHayemas OakanaBpaM, Marucrpam i
CaMOCTOSITENILHOIO M3YYEHHUS NPU BBIMOJIHEHHH KYpCOBOTO TMpoeKTa (paboThl), y4eOHOW Hay4dHO-
UCCIIEIOBATENbCKOW  paboThl, NpWM HamUcaHuu pedeparoB, A MOATOTOBKH K CEMHHApaM,
MPAKTUYECKUM 3aHATUSAM, JIAOOPAaTOPHBIM paboTaM W APYrUM Y4eOHBIM 3aHATHUSAM, a TaKKe s
yrIIyOJeHHs U pacIIMPEeHUs 3HAaHUK 110 JAHHOW JUCITUTUINHE.

Bce WCTOYHMKM B OCHOBHOM W JIONOJNHHUTEIBHOH JHMTEpaType HalTCi C  TOJHBIMH
OoubnmorpaguyecKMMH ONMUCAHUSIMA B COOTBETCTBHHM C POCCHHCKHAM HIIM 3allaJHbIM CTaHIapTaMu
o opMIICHHUS.

Jljis MarucTparypsl 0053aTeIbHO HATHYUE TUTEPATYPhI HA AaHTITUHCKOM SI3BIKE.

2.1. YueOHasi 1uTeparypa:

1. Kynpssues JI.JI. «Marematnueckuii aHaaus»

2. 3opuu B.A. «Marematuyeckuii aHaIN3»

3. Bunorpanosa .A. «3agauu u ynpakHeHUs IO MAaTEMAaTUYECKOMY aHAIIU3y»

4. NemunoBud b.I1. «COo0opHUK 33724 ¥ YIPaXHEHHUH 110 MATEMaTUYECKOMY aHATIH3Y»
5. ®uxtenronsil .M. «OCHOBBI MAaTEMaTHYECKOTO aHAIA3a

2.2. MutepHeT-pecypcesbl
1. ®enepanbubiii mopran http//edu.ru

2. Dnextponnsle katanoru Hayunoit 6ubmmnorexu JAI'Y http//elib.dgu.ru

2.3. IIporpammHoe obecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

2.4. MaTtepuajibHO-TeXHHYeCKoe obecneyeHne

B opranuzanum yueOGHOro mpoiiecca HEOOXOIMMBIMM SIBISIFOTCSI CPEACTBa, OOecleynBarolue,
ayJMOBU3yaJIbHOE BOCIpHATHE Yy4eOHOro Mmarepuana ( CHEIHMaIM3HMPOBAHHOE JIEMOHCTPAIlMOHHOE
o0opyoBaHue):

1. locka u men (unu 60j1ee COBpeMeHHbIe aHAIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEANHHBIE TEXHOJIOTHH

3.MUKpPO(OH M COOTBETCTBYIOIME YCTAaHOBKM (A7s1 pPabOThl B OOJBIIUX ayJIUTOPHUIX C
MHOTOYHCIICHHBIMH TPYIIIIaMH CTYICHTOB)



Pabouas nporpamma aucuuiuinael 51.0.06 MaTeMaTuyecKuii aHaJIM3  COCTaBJICHA B
cootBercTBUM ¢ TpeboBanusMu @I'OC BO no nanpasnenuto noarorosku 38.03.01 IxoHomuka

(YpoBEHB BBHICIIETO OOpa30BaHMS ).

[Tporpammy cocTaBuiI:
[Ipodeccop, 3aB. kadenpoit «KMaTemarnueckuii aHaK3», K.¢.-M.H. Tankues ML A.

[Tporpamma ogo0pena Ha 3acenanuu kadeapsl «MareMaTHYeCKHU aHAIN3

ITpotokon Ne 6 ot «27» deBpans 2025t

[Tporpamma oo0peHa Y4eOHO-METOIMICCKIM COBETOM (PM3HKO-MaTEMATHIECKOTO (aKyIbTeTa

npotokoi Ne 7 ot «13» mapra 2024 r.

[Tpunoxenue Nel



1. TlepeyeHb KOMNeETEHIHUH, ¢ YKa3aHHEM 3TAaNoB UX (POPMHPOBAHHUS B Mpolecce
0CBOEeHHs1 00pa30BaTeJIbHOI MPOrpaMMBbl.

IIpy oOcCBOEHMHM JHCUUILIMHBI

(MoOIynsi) KOMIIETEHIIUH,

3aKpEIICHHBIC

3a HeW,

peanu3yloTcs 1o TemaMm (pa3fesiaM) IUCHUIUIMHBI (MOAYJNsf), B ONpPENEJICHHON CTeleHu

(MOJTHOCTBIO UJIU B OTOBOPEHHOW YaCTH) U HA OMPEICIICHHOM dTare

Tabmunal.

IlepeyeHb KOMIeETEHIUI € yKa3aHMeM 3TAanoB MX (POPMHPOBAHHUS B Ipolecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon xommeren- HaumenoBanue WNuaukatop B pe3ynbrate
1012071 KOMIIETEHIIUU JOCTUKEHUS OCBOEHUS
KOMIIETEHINH JUCIUILTAHBI
oOyyvaromuics
JTOJDKEH:
VK-2 Crniocob6eH yrnpaBisiTh VYK 2.1: Ucnonb3yer 3HaTh:
CBOHMM BpEMEHEM, UHCTPYMEHTHI H METOJIbI Lenu u 3anaun
BBICTpauBaTh U YIPaBJICHUS BPEMEHEM IIPU | HAYYHBIX
peann30BbIBaTh BBIMOJTHEHUH KOHKPETHBIX UCCIIeTOBAHUM
TPAaEKTOPHUIO 3a/1a4, IPOEKTOB IIpU 1o
camMOpa3BUTHUA Ha JOCTHUKEHUU HaMpPaBJICHUIO
OCHOBE IIPUHIIUIIOB IIOCTaBJICHHBIX LIeJIeH; NEeSITEIbHOCTH,
oOpazoBanus B TeueHne | YK 2.2: Ompenensier 0a3oBble
BCEU KU3HU MIPUOPUTETHI COOCTBEHHOM MIPUHLIUIIBL U
JESATEIIBHOCTH, METOJIbI X
JUYHOCTHOTO Pa3BUTHUS U OpraHu3aluy;
pohecCuOHATBEHOTO OCHOBHBIE
pocrTa. HUCTOYHUKHU
YK 2.3: Ouenuaer Hay4HOU
TpeOOBaHUS pbIHKA TPy/ia uH(popManun

U TIpEeIIOKEHUS
00pa30BaTeNbHbIX yCIyT
ISl BBICTPauBaHHS
TPAEKTOPUHU COOCTBEHHOTO
pohecCuOHATBLHOTO
pocTa;

U TpeOOBaHMS
K
MIpe/ICTaBICHH
10
nH(pOpMaIMOH
HBIX
MaTepuasos;
CIOCOOBI
OTpeIeTICHUS
BUJIOB U TUTIOB
npogdeccruonan
BHBIX 3a/1a4,
CTPYKTYpUPOB
aHue 3aja4
Pa3INIHBIX
Ipymi,
(bopMyIHpOBK
a U3BECTHBIX
YTBEPKICHH,
CJIEICTBUI U3
HUX




YMeTh:
CocTaBnsTh
oOmMii m1an
paboTHI IO
3aJIaHHOM
TEME,
npenaraTh
METOJIBI U
CITIOCOOBI
o0paboTku
pe3yJIbTaTOB,
MIPOBOJNTH
HCCIIEIOBAHUS
o
COTIJIACOBAHHO
My C
PYKOBOIIUTEIE
M IUIaHY,
MPEJICTABIIATh
MOJTy9YCHHBIC
pe3yJIbTaThI,
BBIOMpATH
Hauoboee

s deKTUBHBIE
METO/IbI
perieHus
OCHOBHBIX
THIIOB 3aJ1a4,
BCTPEYAOIINXC
B
MaTeMaTHKe.

OIIK-1

CrniocoGeH NpUMEHSTh
(dbyHIaMeHTaIbHbIC
3HAHUSI, TIOJTYYCHHBIC
B o0nactu
MaTeMaTHYCCKUX HITH
€CTECTBEHHBIX HAYK,
1 UCIIOJIb30BaTh UX B
npodeccuoHaTFHON
IeSATEeTbHOCTH

3HaeT: MeToIbl
WCCIIeIOBaHMS,
MIPUMEHSIEMBIE B
MaTeMaTHIEeCKOM aHaIN3e,
KOMIUIEKCHOM U
(YHKIIMOHATIBHOM
aHanuse, anreope,
AQHAIUTUYECKON TEOMETPUH
Y TOTIOJIOTHUH,
mddepeHanbHbIX
YpaBHEHUSX, TUCKPETHOU
MaTeMaTHKe U
MaTeMaTHYeCKOH JIOTHKE,
TEOPHH BEPOSTHOCTEMH,
MaTeMaTH4eCKOn
CTaTHCTUKE U CITy4alHBIX
Tporieccax, YHCICHHBIX
METO/IaX, TEOPETUUECKOMN
MeXaHUKe.

Ymeer nyOin4yHO
JIOKa3bIBATh

1 OOBSACHATH
dbyHIaMEHTATbHBIC




pe3ynbTaThl B
COOTBETCTBYIOIIUX
paszzenax MaTeMaTHKH.
Buiapeer: HaBsikamu
CTpPOTOTO J0Ka3aTeIbCTBA
YTBEP)KICHUI B 00JIACTH
MaTeMaTHIeCKOTO
aHaJM3a, KOMIUIEKCHOTO U
(yHKIIMOHAIBHOTO
aHaJln3a, anreopsl,
AHAITUTUYECKOMN
reOMETpPHUH,
nuddepeHnraIbHON
TE€OMETPHUH U TOTIOIOTHH,
i depeHITnaTbHBIX
yYpaBHEHUU, TUCKPETHOM
MaTeMaTHUKe U
MaTeMaTUYECKOH JIOTUKH,
TEOPUU BEPOATHOCTEH,
MaTeMaTU4eCKOi
CTaTHCTUKE U CITy4aiHbIX
IPOIIECCOB, YHCICHHBIX
METOJIOB U TEOPETHUYECKON
MeXaHHKeE.

2. Onucanune nokasareJseil 1 KpUTepHeB OLEHMBAHMA KOMIIeTEHIMII HA Pa3JIMYHbIX
Tanax ux (popMUpOBaHUs, ONIMCAHHE IIKAJ OLlEHUBAHUA

Tabmmma 2.
ConocragsiieHue KA OLCHUBAHUS
4-6anmnbHasg | OTIMYHO Xoporo VY nosnersoputensHo | HeynoBneTBopuTenbHO
HIKaJIa (moBbIlIeHHBIH | (0a30BBIN (moporoBbIit (YypoBeHb He
(YpoBeHb YPOBEHbD) YPOBEHbD) YPOBEHbD) chopMHpOBaH)
OCBOCHMS)
100- 91-100 81-90 61-80 0-60
OayuibHas
niKasga
bunapnas 3auTeHo He 3auteno
IIKaua
Tab6muna 3.

OneHuBaHe 0TBETA HA BONPOCHI 10 TeMaM /IS YCTHOT'O ONpoca




4-6amnpHas mKana (YpoBeHb
OCBOCHHUA)

TlokazaTenu

Kpurepun

OTan4HO (MOBBIIICHHBIN
YPOBEHbB)

Xoporiio (0a30BbIi YpOBEHB)

Y 10BIETBOPUTETTLHO
(OpOroBbIN YPOBEHB)

- [lotHOTA U3JI0KEHUA
TEOPETUUECKOT0 MaTepHuaia;

- [IpaBUABHOCTD W/ UK
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JercTBU);

- CaMOCTOSTEIIbHOCTh
OTBCTA,

- Kynberypa peun.

CtyaeHTOM J1aH MOJIHBIN, B
JIOTUYECKOU
MOCJIeI0BATEIbHOCTH
pa3BEepHYTHIN OTBET HA
MOCTaBJICHHBINH BOIIPOC, T/Ie
OH MPOJIEMOHCTPUPOBAIT
3HAHUS MPEMETA B IOJTHOM
o0beme yueOHOM
MPOTPaMMBI, TOCTATOYHO
IJIyOOKO OCMBICITBAET
JTUCIUILIAHY, TPUBOTUT
CcOOCTBEHHBIE ITPUMEPHI 110
nmpo0yieMaTuKe
MIOCTaBIEHHOTO BOIIPOCa

CryaeHToMm J1aH
pPa3BEpPHYTHIN OTBET HA
IIOCTaBJIEHHBIN BOIPOC,
MIPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOIHOE BiIaJIeHUE
MOHOJIOTHYECKOU peyYblo,
JIOTUYHOCTh U
MOCIIEA0BATENBHOCTh
otBeta. OHAKO
JIOTTyCKAETCsl HETOYHOCTD B
OTBETE.

CryneHTOM J1aH OTBET,
CBHJICTEIILCTBYIOINN B
OCHOBHOM O 3HAHUH
MPOLECCOB U3y4aeMOM
JUCLUATUIMHBI,
OTJIMYAOLIHUICS
HE/I0CTaTOYHOMU ITyOUHON 1
IIOJIHOTOM PaCKPBITHS TEMBI,
3HAaHUEM OCHOBHBIX
BOITPOCOB TEOPUH,

HEJ0CTaTOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAHHBIE
OTBETHI U MPUBOANTH
MIPUMEPBI, HETOCTATOYHO
CBOOOJTHBIM BIIaJICHUEM




HeynoBieTBOpUTETHHO
(ypoBeHB HEe ChOPMUPOBAH)

MOHOJIOTHYECKOH PEUblo,
JIOTUYHOCTHIO U
M0CJIeI0BATEIbHOCTHIO
OTBETA.

CTyIeHTOM J]aH OTBET,
KOTOPBII CONEPIKUT Pl
CEPhE3HBIX HETOYHOCTEH,
0OHapYyKUBAIOIINH
HE3HAHHE TPOIIECCOB
U3y4aeMou NpeaMETHON
00J1aCTH, OTIMYAFOLIHIACS
HETJITYOOKHUM PaCKphITHEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOTIPOCOB TEOPHH,
HEYMEHHEM JIaBaTh
apryMEHTHPOBaHHbIC
OTBETHI, CJIA0BIM BJIaJICHUEM
MOHOJIOTUYECKO# PeYblo,
OTCYTCTBUEM JIOTUYHOCTH U
MIOCIJIEI0BATEIIbHOCTH.
CryneHt He criocoOeH
OTBETUTH Ha BOIIPOCHI JIKE
IIPU JOTIOHUTEIBHBIX
HaBOJISIIIUX BOTIPOCAX
IpernoaaBaTers.

Tab6muna 4.

OuennBanne NOAroTOBKHU pedepaTon

4-6annpHas mKana (YpoBeHb
OCBOCHHS)

Tloka3zarenu

Kpurepun

OTan4HO (MOBBIIIEHHBIN
YPOBEHbB)

- IlomHOTAa M310XKEHUS
TCOPCTUUCCKOTO MaTCpHraJia,

- [IpaBunbHOCTH W/MMH

BBITIOJTHEHBI BCE TPEOOBAHUS
K HaIMCAHUIO U 3aIlIUTe
pedepara: o603HaUECHA
npobiema 1 060CHOBaHa €€




Xoporiio (0a30BbIi YpOBEHB)

Y 10BIIETBOPUTENTHHO
(OpOroBbIN YPOBEHB)

HeynosnerBopurensHoO
(ypoBeHb HE chOpMUPOBaH)

apryMEHTHPOBAHHOCTh
W3TIOKCHHUS
(mocnenoBaTeIbHOCTD
JercTBU);

- CaMOCTOATEIBHOCTD
OTBETA;

- Kynbrypa peun.

aKTYyaJbHOCTb, CHIEJIaH
KpaTKUH aHaJIU3 pa3JInNuHbIX
TOYEK 3pEHUs Ha
paccMaTpuBacMyro
npobJIeMy 1 JOTHYHO
U3JI0’KEeHa COOCTBEHHAS
HO3UIYSL, CHOPMYITUPOBAHBI
BBIBOJIBI, TEMA PACKPHITA
HOJHOCTBIO, BBIJIEPKaH
00BEM, COOIIOIEHBI
TpeOOBaHUS K BHEIIHEMY
0(OPMIICHHUIO, TaHBI
NPaBUJIbHBIC OTBETHI HA
JIOTIOJTHUTEILHBIE BOIIPOCHI

OCHOBHBIE TPEOOBaHHUS K
pedepary u ero 3amuTe
BBINOJIHEHBI, HO TIPH 3TOM
JIOTYIIICHBI HEJTOYEThI. B
JaCTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JIOKEHUU
Marepuaina; OTCYTCTBYET
JOTUYecKas
MOCJICIOBATEIBHOCTD B
CYXKICHHSIX; HE BbIIEpKaH
00BeM pedepara; UMeroTCs
yrymieHus B ohopMIeHUH;
HAa JIONIOJTHUTEIILHBIC
BOTIPOCHI ITPH 3aITUTE JAHBI
HETIOJTHBIC OTBETHI

UMEIOTCS CYLIECTBEHHbBIE
OTCTYIUIEHUS OT TpeOOBaHUM
K pedepupoBanuto. B
YaCTHOCTH: TeMa OCBEIIeHA
JIMIIB YaCTHYHO; JOMYIICHBI
(bakTUYeCKHe OUTNOKYU B
coJepKaHuu pedepara Uiu
IIpU OTBETE HA
JIOTIOJTHUTEIILHBIE BOIIPOCHI;
BO BpPEMsI 3aIIUTHI
OTCYTCTBYET BBIBOJI

TeMa pedepara He pacKpbITa,
OoOHapyXHUBaeTcs
CYILECTBEHHOE




HETMIOHUMAaHHUE MPOOIIEMBI

Tabmuma 5.

OueHnBa}me OTBETA HA 3a4Y€TE

«3aureHo»

4-GanmnpHas 1IKajia
(YpoBEHB OCBOCHUS)

Ilokazarenu

Kpurepun

OTnu4HO (TTOBBIICHHBIN
YPOBEHB)

- [TomHOTA M3MOKEHUS
TCOPECTUYCCKOI'O MaTCpHalia,

- [IpaBunBbHOCTD W/HIH
apryMEHTHPOBAHHOCTb
U3JI0KEHHS
(ocie10BaTebHOCTD
JIeHCTBUT ),

- CaMOCTOSTEILHOCTD OTBCTA,

- Kynberypa peun.

BBITIOJTHEHBI BCE
TpeOOBaHUS K
HANMCAHUIO U 3aIlUTe
pedepara: 0003HaUCHA
npoOiemMa u
000CHOBaHa e¢
AKTyaJIbHOCTb, CCIIaH
KpaTKUil aHAJIN3
pa3IMYHbIX TOYEK
3peHus Ha
paccMaTpUBaeMyo
npo0iieMy U JIOTUYHO
U3JI0KEeHa COOCTBEHHAs
TIO3HIIHS,
chopMyIHpPOBaHbI
BBIBO/JIBI, TEMA
pacKpbITa MOJTHOCTHIO,
BbIJIEpP)KaH 00BEM,
COOITIO/IEHBI
TpeOoBaHUS K
BHEIIIHEMY
0(hOpPMIICHHUIO, TaHbI
MIPaBWJILHBIC OTBETHI HA
JIOTTOJTHUTEITHHBIE
BOITPOCHI




Xoporto (6a30BbIi
YPOBEHB)

Y 10BIE€TBOPUTENILHO
(TTOpOrOBBIN YPOBEHD)

OCHOBHBIE TPEOOBaHUS
K pedepary u ero
3alUTE BBIIOJIHEHBI,
HO TP 3TOM
JOTYIIEHBI HEJJOUYCTHI.
B gactHOCTH, NMEIOTCS
HETOYHOCTH B
U3JI0’)KEHUU MaTepuana;
OTCYTCTBYET
JOTUYecKas
MOCIIEI0BATENbHOCTD B
CYXKICHHSIX; HE
BBIJICPKaH 00bEM
pedepara; UMErOTCS
VITYIIICHHS B
odopMIIeHUH; Ha
JIOTIOJTHUTEIIHLHBIE
BOTIPOCHI ITPH 3aIINTE
JIaHbI HETIOJTHBIC
OTBETHI

«He 3aureno»

HeynosnerBoputensHO
(YpoBEHb He
copMupOBaH)

UMEIOTCSI
CYIIECTBCHHBIC
OTCTYIUICHUS OT
TpebOBaHMIT K
pedepupoBanuto. B
YaCTHOCTH: TeMa
OCBEIIIECHA JIMIIb
YaCTUYHO; JOMYIIEHBI
dakTUyecKue OmmoKu
B CO/IEp’KaHUU
pedepara wiu npu
OTBETE Ha
JIONIOJTHUTEIIbHbIE
BOIIPOCHI; BO BpeMs
3aIIUThl OTCYTCTBYET
BBIBO]T

Tema pedepara He
packpeIta,
OoOHapyXHBaeTcs
CYILIECTBEHHOE
HETIOHNMaHNE
POOIEeMBI




24.
25.
26.

217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

3. TunoBble KOHTPOJIbHbIE 3aJaHMsl, HEOOX0AMMbIe ISl OLEHKU 3HAHMI, YMeHMIH,
HABBIKOB M (WJIM) ONbITA JAeATEJbHOCTH, XapaKTepU3yIMX 3Tanbl (GopMHUPOBAHUS
KOMIIETEHI[Ui B Ipolecce OCBOEHHSI OCHOBHOW Npo(eccCHOHAILHOW 00pa3oBaTe/bHOM
NMporpaMmbIl

BOl'[pOCLI AJI OHCEHKH KadeCTBa OCBOCHUA NUCHUMIIIIMHBI

OnpeneneHne MHOXECTBA, OJMHOKECTBA. MHOKECTBO, OrpaHUYEHHOE CBEPXY (CHU3Y), IIPOCTO
OrpaHUYEHHOE.

Omnpenenenne TOYHON BepXHEH (HUXKHEHN ) TPaHU MHOKECTBA.

Ornpezenenne MpoCcToi, CIOKHOW, 00paTHOMN (YHKITHH.

Omnpenenenne 4eTHON, HEYETHON M EPUOTUIECKON (DyHKIIUH.
OmnpeneneHne BO3pacTaromiei, yObIBaOIIEH, CTPOr0 MOHOTOHHON (DYHKIIUU B TOYKE, Ha OTpPE3Ke

a.b]

Crioco6sb1 3aanust pyHKIUU.

OnpeneneHue MocieI0BaTeIbHOCTH.

Onpenenenue Nocae10BaTeNbHOCTH, OTPAaHUUYEHHOM CBEPXY (CHU3Y), IPOCTO OTPAHUYEHHOM.
Omnpenenenne 6eckoHEYHO 060bINO0H (0. 0.) MOCIe10BATEILHOCTH (OECKOHEUHBIN TIPEAe).

. Onpenenenne 6eckoHEYHO MaJioH (0. M.) TOCIIeIOBATEILHOCTH (HYJICBOM Mpeen)

. Jlokazatb TeopeMy 0 cyMMe JIBYX 0.M. IIOCIIEI0BaTEIbHOCTEH.

. Jlokazatb TeopemMy 0 pa3HOCTHU JBYX 0.M. MOCJIEI0BATEIILHOCTEM.

. Jlokazatb TeopeMy 00 OrpaHMUEHHOCTH ABYX 0.M. MMOCIIE0BATENLHOCTEMH.

. Jlokazatb TeopeMy O MPOU3BEACHUM 0.M. HA OTPAHUYCHHYIO MTOCIIEI0BATEILHOCTD.
. Jlokazatb TeopeMy o nepexoze 6.M. B 6.0 mocnea0BaTeNbHOCTh U HA00OPOT.

. Onpezenenne CXosIIEencs TOCIIeI0OBATEIbHOCTH (KOHEUHBIHN Mpeae).

. JlokazaTb OCHOBHYIO TEOPEMY O CXOSIIEHCs MOCIeI0BATEIbHOCTH.

. Jlokazatb TeOpeMy O €IMHCTBEHHOCTH TpeeIia CXOSAIIEHCs MOCIEA0BATEILHOCTH.
. Jlokazatb TeopeMy 00 OTpaHMUYEHHOCTH CXOMSIIEHCS TIOCIeI0BATEIbHOCTH.

. lokazatb Teopemy 00 aprupMeTHUUECKUX JEHCTBUIX CO CXOISIIMMHUCS TOCIIEI0BATEIILHOCTSIMHU.
. JlocratouHbie yciI0BUs OTCYTCTBHS MPEJENa MOCIeI0BAaTEIbHOCTH.

. Onpenenenne pacxoIsIieincs mocaea0BaTeIbHOCTH.

. L oKa3aT
0z}

OTCYTCTBHC Inpeaciia MMOoCJIICJOBATCIIbBHOCTHU

3 N

[
dsin| ~n [}, cos(gn L,

S/ N S

OnpeneneHue Bo3pacTarolei, yopIBaroliei, CTporo MOHOTOHHOM MOCIeI0BaTEIbHOCTH.
Ornpezenienre HEBO3PACTAOIIEH, HEYOBIBAIOIICH, MOHOTOHHOU TTOCIIE0BATEIHLHOCTH.
Jloka3ate TeOpeMy O CXOIMMOCTH MOHOTOHHOW PrpaHUYE€HHON MOCIeI0BATEILHOCTH.
7Ty
TeopeMa 0 CXOJTMMOCTH MOCIE0BATEIBHOCTH 11+ m s
L)
Jlokazate TeopeMy O Tpezielie MPOMEKYTOTHOH IOCIIeI0BaTeILHOCTH.
OnpezaeneHne KOHEYHOTO U OECKOHEYHOT0 MpeieioB (YHKIIUU B TOUKE.
JlocTaTtouHble yCI0BUS OTCYTCTBUA Ipezesa (QyHKINU.
Haiitu npenen dynkmmn £ (x) =sin x, f (x) = cosx, mpu X —> 00,
Onpenenenne 6.M. 1 6.6. QyHKIINHU B TOUKE.
Onpenenenue 6.M. QyHKIUI 0HOTO OPSIIIKA.
Omnpenenenye 3KBUBAJICHTHBIX 0.M. QyHKIHIA.
Onpenenenue 6.M. pyHKIIUN O0JIee BEICOKOTO MOPSIAKA MAJIOCTH.
CaoiicTBa 3HaUKa © ( )
Omnpenenenue 6.0. yHKIHI OAHOTO OPSAKA POCTA.



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

48.

49.

50.
51.

Onpenenenne 6.60. pyHKIIMU O60JI€€ BRICOKOTO MOPSAKA POCTA.

Jloka3aTh nepByIO TEOpPEMY O CYILIECTBOBaHHUH Ipenesa PyHKIUU B TOUKE.
Teopema 006 apupMeTHUECKUX JEHCTBUAX C penenaMu QYHKIHA.

Omnpenenenne 0JHOCTOPOHHUX (ITPABOTO U JIEBOTO) MpeieoB (DYHKIIUU B TOUKE.
Bropas Teopema o cymiecTBOBaHUH npeiena GyHKIUN B TOUKE.

Joka3aTth Teopemy 00 apupMETHUECKUX AEHCTBUSX C HEMIPEPbIBHBIMU (DYHKIIHSIMH.
Jloka3arh nepBpIil 3aMeYaTENIbHBIN PEIE.

Jlokazatb BTOpOM 3amMevaTeIbHbIN TP

Tabnuna SKBUBAICHTHBIX ()yHKIIUH.

[TepBoe 1 BTOpoOE ompenesaeH s HENPEPbIBHOM (DYHKIMU B TOUKE.

HccnenoBaTh Ha HENPEPBIBHOCTh (GyHKIHIO Y =Sinnx,y =cosnx,y = X3,y =x*,y=¢e™ mpn
xeR .

Uccnenosars Ha HENPEPBIBHOCTL GyHKIMIO Y = IN X nipu X)0.
OnpeneneHue OAHOCTOPOHHEHN (JIEBOH M IIPaBOil) HENPEPHIBHOCTU (YHKLIUU B TOUKE.
Teopema o HelpepbIBHOCTH (PYHKIIMU B TOUKE.

Knaccugukarus Touek pa3pbiBa QyHKIHH.

HccnenoBaTh Ha HENPEPBHIBHOCTD (QYHKITHH: 1

X

1
y=sin—’YZCOSE,y:e”X,yzL,y:arctg—:y:arCCtg B Touke x=0.
X

X X 1+ 21/x
ﬂOKaSaTB TEOPEMY O HCIIPCPBIBHOCTHU CJIOKHOU (I)yHKI_[I/H/I B TOUKC.

Omnpenenenue npousBoaHo ¢pyHkiuu. Ee reomerpuueckuii 1 GuU3ndeckuii CMbICI.
YpaBHEHHE KacaTeJIbHON U HOpMaJH K rpaguKy GyHKIIHU.

. Onpenenenue nuddepeHnupyemoii GyHKIHH.

. Jlokazatb TeopeMy o nuddepeHIpyeMOCTH GYHKIIUH.

. Jlokazath TeopeMy 0 HenmpepbIBHOCTH AU PepeHupyemMoid )yHKITIH.

. Onpenenenue nuddepenimana GyHKIUU.

. JlokazaTb TeopeMy 0 MPOU3BOIHON CyMMBI U pa3HOCTH JIBYX (DYHKIIHIA.
. JlokazaTb TeopeMy 0 IPOU3BOIHOM MPOU3BEACHUS ABYX (PYHKLIUH.

. JlokazaTb TeopeMy 0 MPOU3BOIHOMN YAaCTHOTO ABYX (YHKIIHM.

. Ucxons u3 onpeaeneHus, HAUTH MPOU3BOIHYIO (DYHKIIUU

y=x2,y=x3,y=x*y=sinaxy :sin(axz), y = cosax, y :cos(axz), y=e y=e y=22"y_|nnx
65. Tabnu1ia IpOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIHH.

66. JlokazaTb TeOpemMy O MPOU3BOIHON CIOKHON (YHKIIHH.

67./loka3ath TEOpEMY O IPOU3BOIHON 0OpaTHOM HyHKINU.

68.Vcxonst u3 TeopeMbl O IPOU3BOJHONW 00paTHOM (PYHKIIMH, HAMTH TPOU3BOJHYIO (DYHKIUH

y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69. OnpeneneHye napaMeTpu4ecky 3aJaHHON (QYHKIMH.

70.I1epBast npou3BOIHAS MApaMETPUUECKHU 3a1laHHON (PYHKIUH.
71.OnHOCTOpOHHUE (JIeBast U ITpaBasi) IPOU3BOHbIE QYHKIIMH B TOUKE.
72. Teopema o CyIIECTBOBaHUU MPOU3BOIHON (PYHKIIUU B TOUKE.

73. HaiiTi mpou3BoHyto GyHKIUU Y = ‘X‘, y= %, y= Ix* B Touke x=0.

74. JlokazaTh MHBAPUAHTHOCTH (POPMEI IepBoTo auddepeHImaia.

75.CBolicTBa nepBbIX JU(GepeHIINaIoB.

76. Tabmuiia nepBbIX A HepeHIInaos.

77.Omnpenenenue Bo3pacrarolieil, yobiBaroleil, CTporo MOHOTOHHOU (DYHKIIUU B TOUKE.
78./loka3atb TEOpEMY O IOCTaTOYHBIX YCIOBUAX MOHOTOHHOCTH JU(pepeHIupyeMont GyHKIUU

B TOYKCE.

79. OHpCIleJ'IeHI/IC TOYCK JIOKAJIbHOI'O MAKCUMYMd, MUHUMYMa, SKCTpEMYyMa (bYHKI_[I/II/I



80. [lokazarh Teopemy Depma (0 HEOOXOAMMBIX YCIOBUSX IKCTpeMyMa quddepeHupyemMoit

GyHKITUN).

81. Ompenenenue CTallMOHAPHON TOUKU MU PepeHIupyeMoil (yHKIHH.
82.Jloka3ate Teopemy Pois (0 Hyse MpOU3BOIHON).

83.Jlokazars Teopemy Jlarpamxka (popmyiia KOHCUHBIX TPUPAIICHUN ).
84.JToka3zate Teopemy Ko (060061menHas popMyira KOHSUHBIX TPUPAILICHUHN ).
85. [IpaBuiio Jlonurains.

86. ®opmymna Teitnopa.

87.Hanucatsb 1iepBhle TPU HEHYJIEBBIX uneHa psjga Teitnopa Gynkuuu y = x*,y = X° B Touke

X, =1.

88. Dopmyna MakiopeHa.
89. Hanmcathb nepBbie TpU HEHYJIEBBIX WiieHa psaa MakiopeHa QyHKIUU

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

90. /lokaszatb TeOpeMy O HEOOXOIUMBIX YCIOBUAX IKCTpEeMyMa (pyHKITHH.
91.0Onpenenenue KPUTHUECKON TOUKU (HYHKITHH.

92.Jloka3zaTb TeOpeMy O IOCTATOUHBIX YCIOBUSAX dKCTpeMyMa (DYHKLIUU.
93.0Omnpenenenue BoIMYKION (BOrHyTOM) nuddepeHupyemoii GyHKIHU.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSAX BBITYKJIOCTH (BOTHYTOCTH) T dHepeHIupyeMoit

byHKIHN.

agrONE

95.0npenenenue TOYKK neperuda qudhepeHIupyeMoit QyHKITHH.

96.Heobxoaumble ycioBus TOYKHU neperuda nuddepeHuupyeMon GyHKIHH.
97.JlocTaTo4HbIe YCIOBHS TOYKHU Nepernda quddepeHnupyeMoii ¢yHKIHH.

98.0Onpenenenre HaAKIOHHOM (TIPaBOii, JI€BOI) 1 BEPTUKAIBHONW aCUMITOT rpaduka QyHKINY.
99.Teopema 0 HAKIIOHHON aCUMNOTOTE rpaduKa QYHKIHH.

I[OHOJ'IHI/ITGJ'ILHHe BOIIPOCHI

Besikas mu nuddepennmpyemas GyHKIHS SABISETCS HEIPEPHIBHOM?

Bcesikas iu HeripepbIBHas GyHKLUS sBIISETCS TU(PepeHIupyeMoii?

Besikas nmu quddepennrpyemast B Touke QyHKIUS UMEET KacaTelbHYIO K rpaduKy B 3TOH Touke?
Beskas nmu cranimoHapHas TOUKa SIBIISETCS KPUTUYECKOU?

Bcesikas in kpuTHueckast Touka SBJISE€TCS CTallMOHAPHOM?

KoHnTpoJibHbIe padoThI

KonTponbhast padota Ne 1. Beiuucnenue npeenos.

Mat. AHanus. Ne1
Bbluncnutb

npeaenbi:

_ |(x2+x+1\|X
Iiml—
l)X—no\ X +1}

| (1-/x )in(x)
lim

2) x-1 X —2x3 2% —2x+1
1

()
||m(cosz N

) x>l

MaT. AHanna. Ne2
Bblumncnuntb

npeaensbi:

lim (5x _4)Ctg(x—l)

1) x—1

_ In(x —2)
2) x>3X —3X +X-3

Iimﬂzmx—’ﬁzs_x
3) x—>1I X—\/;




xZ +2x+1 1+x

|im3ﬂﬁ®<gg>_k

4) x—>—1
{1+ xsinx -1
lim >

5) x—0 X

I Blcos2mx -1
2 !LU sin?(x-1)

_ /_x3+x+1)X
lim| A
5) X~>oo\ X +1 )

Kontponbnas padora Ne 2. [IpousBoaHas ¢GyHKITHH.

MaT. AHanus. Ne3
Bblumncnntb
npenensb:

Ilm( tg X)ctgx

1) x—0\_sin X

o (3=xx7)
lim ;

2

2) x>2 X> —2X +4x -8
. In(4* -3
lim ( )

3 x—>1 tgi X —1)
3/cosx —1
lim—miu——

4) =0 Incos2x

f2x2+3x—1)x
iml————

MaT. AHanus. Ne4
Bbluncnuntb

npeaenbl:

lim (1+In(x+1)—In x)*

1) X—>00

. ta(x=2)In(x=1)
lim™ 4 5

2y =2 X —8x"+16
jim Y& 1

3) -1 Sin 72X

I.m\3/7+x—2
4) >!—>1 2—\/X+3




Konrtponsnas padora Ne 2. OrnpenesieHHbIN HHTETpal U €ro MPHIOKESHUS.

MaT. Ananus. Ne1

1) Hantu onuHy gyrm Kkpusown

X2+ y? =4y +4x—4 §
, OrpaHNyYeHHon

npsamon

X+Y<2 o6rem Tena, nonyyeHHoro

BpaLLeHnem gaHHon courypbl BOKpyr ocu Oy,
nnowagb NoBepPxXHOCTM AaHHOro Tena.
2) Beluncnutb nnowans dourypbl,

3aJaHHON NapamMeTpU4ecKu:

{x =10(t —sint)
Ly=10(1—cost) y=15

(0<x<207,y=>15)

3) Bbluncnutb nnowaab urypbl, 3agaHHoON

>
B NONSIPHBIX koopauHaTax: | Z1C0S¢.

r<i.

T

'[ X COS 2xdx
4) Bolumcnutb uHTerpan: ©

MaT. AHanua. Ne2
1) HawnTtu gnviny oyrv kpyvsom

X2 +y? =—6y+2x—6 §
, OrpaHn4eHHoOun

. >
nYtX20 oenemTena,

nony4yeHHoro

npsiMo

BpalleHMeM JaHHOW puUrypbl BOKPYr ocu
Ox,

nnowanb NOBEPXHOCTU AAHHOro Tena.
2) Beluncnntb nnowanb purypel,

3afaHHom napameTqueCKM:‘f: 8-43 ,

x =8(t—sint)
Y= 8(1—cost)

(0<x<167,y28-4/3)

3) Bblumcnutb nnowaab urypsl,
3aJaHHoOMN

B NOnsipHbIX KoopamHaTax: | <3SN 3¢,

r>=1.

4) Bblumcnutb MHTErpan:

1
27Ix3\/4—3x2dx
0

Mart. AHanus. Ne3

1) Hantu gnvHy oyrv Kpyveom

X2 +y2 =2y +6x-6 §
, OrpaHNyYeHHoMn

npsiMon

<
X+Y<2 46rem Tena, nonyyeHHoro

BpaLleHnem gaHHon courypbl Bokpyr ocu Oy,
nnowagb NoBepPXHOCTU AaHHOro Tena.
2) Beluucnntb nnowwans ourypbl, 3agaHHoM

napameTpu4ecKu:

Mar. AHanus. Ne4

1) Hantn anuHy oyrm Kpueon

X2 +y? =4x -8y -16 §
, OrpaHNyYeHHom

npsMonm

_v>
X=Y28 o6nem Tena, nonyu4eHHoro

BpaLleHnem AaHHON ourypbl BOKPYr OCu
Ox,

nnowaab NOBEepPXHOCTN AaHHOIro Tena.

2) Belumcnutb nrowaab urypsl,
3aaaHHOMN

napametpuiecku: Y 12+6v3 :




{x =6(t—sint)
Ly:6(l—cost) y=3

(0<x<127,y=3)

3) Bbluncnutb nnowwaab hurypsbl, 3agaHHON

B NOMsSIPHLIX koopauHaTax: =35I 4¢

r<i,

1
751[ x> V9 —5x3dx

4) Bblumcnutb nHTerpan:

Jx =12(t—sint)
Y =12(1-cost)

(0<x<247,y212+63)

3) Bblumcnutb nnowaab urypsl,
3aaHHON

i
B nonsipHbIx koopauHatax: | <1siN @,

r<i.

T

j xsin 4xdx
4) Bolumcnutb uHTerpan: ©

Kontponbnas padora Ne 6. DyHKIINYM MHOTUX MTEPEMEHHBIX.

Mar. AHanus. Ne1

1) Hantu nonHein guddepeHuman BTOporo

nopsiaka d’u BTOPYIO YaCTHYIO

NMPOVN3BOAHYIO

Rl

* oT (byHKLI,I/II/Iu - f(é’ 77), ro
E=3x-2y,n=-3x-2y?

e

2) Ana dyHKumm z=12(xy) HanTU
YacTHble NPOM3BOAHbLIE NEPBOro U

BTOpOro nopsaka 2x2 — 3y — 222 =sin

(32)

3) BBOAA HOBblE HE3aBUCUMbIE NMEPEMEHHbIE,
npeobpasoBaTb ypaBHEHMUS

622 1oz 0
- 4+ =
OXy X oy

, ecnmn

=Y pn=
ég 7’77 X

4) ccnepoBaTh Ha 3KCTPEMYM
z=e¥Y(2-4x2 +2y)

MaT. AHanuns. Ne2

1) Hantu nonHbIn
anddepeHuman BToporo

nopsigka d’u BTOPYHO YaCTHYIO
o

npomsao;:myroa2 ot dyHkumm Y= f(f,ﬁ),
e S = -2y,n=5"-3X

2) st doyHKkumm 2= 2(%,Y)
HaMTW YacTHble

Npou3BOAHbLIE NEPBOro 1 BTOPOro
nopsiaka

3% -2y -2z =1In(22)

3) BBoad HoBbIE
He3aBUCMMbIE NEPEMEHHbIE,

npeobpasoBaTtb ypaBHEHUS

2 1ot
Xy Y oxX E=ym=xy
, eCIin

4) NccnepoBaTb Ha 3KCTpPeEMyM




7=e2Y(4x+2y? —4)

MaT. AHanuna. Ne3

1) HanTtu nonHein guddepeHuman BTOporo

nopsiaka d’u BTOPYHO YaCTHYHO
NPOV3BOAHYIO

o2

o2 u="f(&m)
OT (PYHKLMN , rae

E=4x+2y?,n=2x-3y
2) Ans doyHKummM £~ 2(6Y) wairtu
YaCTHbIe NMPOU3BOAHbIE NEPBOro U

BTOpOro nopsiaka 3x — 2y? — 3z2 = cos

(32)

3) BBoas HOBblEe HE3aBUCUMbIE NEPEMEHHbBIE,
npeobpasoBaTtb ypaBHEHUSA

»*z 1oz X

__t——= — oy ——
Xy Y ox c=2yn=y

, eCnun

4) ViccneposaTb Ha 3KCTpeMyM

7=e2%(2x-y? +2)

MaT. AHanuns. Ne4

1) HanTtv nonHbIn
anddepeHuman BTOporo nopsigka d?u
N BTOPYIO YaCTHYIO
U
NPOV3BOAHYIO Xy OT (pyHKLMK u= f(§
7).
E =3y —2x,m = 4x* -6y
roe

2)Ans dyHkumMm 2= 2(x,Y)
HaMTU YacTHble

NPOW3BOAHbLIE NEPBOrO 1 BTOPOro
nopsiaka

3x% +3y 322 =87

3) BBoad HoBbIE
He3aBUCKMMble NepeMeHHbIe,

npeobpasoBaTtb ypaBHEHUS

&’z oz
X oy , ecnm

E=2x% +3y,7 =X

4) \ccnepoBaTb Ha 3KCTpeMyM

z7=e"Y(3x* —6y —6)

KonTponbnas padota Ne 7. IIoBTOpHBIE HHTETPAJIBL.




Mat. AHanuns. Ne1

” xydxdy
1) Belumnenutb B
X2 +y2 <2, X2 +y? <2y

,roe D:

2) N\aMeH1Tb NOpPSIAOK MHTErpMpoBaHMs

1 Ux 2 Jaxxk
I[olx <[ f(x, y)dy + _[dx '[ f (x, y)dy

[] £ x, y)dxdy

3) B oBonHOM uHTerpane ©
nepenTn

K NONSIPHBIM KOOPAMHATaM U pacCcTaBUTb
npeaerbl MHTErpupoBaxust. D:
X2 +y? <4x,x<2,y>0

4) C noMOLL b ABOVHOIO MHTEerpana
BbIYMCNNTL Nnowanb urypbl, orpaHM4eHHOMN
NNHUAMM:

Xy=4 y=4x,y=l_

MaT. AHanuna. No2

” xydxdy
1) Bbluncnutb D ,roe D:
X2 +y? <—4x,x2+y2 >4y,y>0

2) NameHUTb NOpsiAOK MHTErPMPOBaHMS

e In x e? 2-Inx

Idx!f(x, y)dy+.[dx jof(x, y)dy

[] £ (x, y)dxdy

3) B aBoViHOM nHTErpane D
nepenTu

K MONAPHbIM KOOpAnHaAaTam 1
paccTaBUTb Npenenbl UHTerpnpoBaHuA. D:
X2 +y2 <-6y,y>-45 x>0

4) C nomoLLbo ABOMHOIO
WHTerpana BblMUCIUTb

nnowanb ourypbl, orpaHN4YEHHON
NIMHUAMN:

Xx=5-y% y=2xy=0

MaT. AHanuns. Ne3

” xydxdy
1) Bbluncnute D
X2+ y? <4x, X2 +y% <-4y

,rne D:

2) N3mMeHUTb NOPSiA0K UHTErPUPOBaHMS

Nprrea
T[dxi f(x, y)dy + ‘[dx r[ f (x,y)dy

2 X2 6

[] £ (x, y)dxdy
3) B oBoviHOM uHTerpane P
nepenTun

K nonAapHbIM KOOpAnHaAaTaM 1 pacCtaBUTb
npeaenbl nHTerpuposaHns. D:
X2 +y? <2y,y<15, x>0

4) C noMOLLbIO BONHOMO MHTErpana
BbIYUCIUTD

MaT. AHanuns. Ne4

” xydxdy
1) Bbluncnntb D ,roe D:
X2 +y? <-2x,x2 +y2 <-2y,y<0

2) N3mMeHUTb NopsiA0K MHTErPUPOBaHUS

5 1k 10 J505x
de Jf(x,y)dy+jdx Jf(x,y)dy

JJ £ 0 yyaxay
3) B oBoviHOM uHTerpane P
nepenTu

K I'IOﬂFIprIM KOOp,EI,VIHaTaM n
paccTaBWUTb Npeaerbl MHTerpupoBaxus. D:
X2 +y? <-2x,x>-15 y>0

4) C noMOLLbIO ABOWNHOIO MHTErpana




nnowanb cbmrypbl, OrpaHVI‘-IeHHOVI JIMHNAMWN: BbIMUCITNUTb

y= X? +5 y=5-X,x=2 nnowanb ourypbl, orpaHM4eHHON
' ' NIMHUAMN:

2

y=x2 x=2+y2,y=0,y=4

Bonpocsl k 3k3amMeny

1 cemectp

1. Axcuowmsl I[leano HarypanpHbIx uncen. Koneunsie MHOXecTBa. OCHOBHas TeOpeMa O KOHEU-
HBIX MHOXKECTBaX.

2. CpaBHeHUe MHOXKeECTB 110 MomHOCTH. Teopema Kanropa-bepumireiina. Teopema Kantopa o
MOIIHOCTH MHOKECTBA [IOJIMHOXECTB. MOIIHOCTh KOHTUHYYMa.

3. AKCHOMBI ICHCTBUTENBHBIX YKcen. TeopeMbl 0 TOYHOI BEepXHEH U TOYHOM HIKHEH IpaHH.
[Tpuniun Apxumena. Teopema o IIIOTHOCTH PallMOHATIBHBIX U UPPALMOHAIBHBIX YHCEll.

4. Teopema 0 MOIIIHOCTH MHOXECTBA JE€HCTBUTEIbHBIX YHCEIL.

5. Jlemma I'eitne-bopens-Jlebera o mOKpHITHSX.

6. IIpenen uncnoBoi mocnenoBaTebHOCTH. CBOWCTBA CXOMSIIUXCS TIOCIIEOBATEIIBHOCTEH:
€IMHCTBEHHOCTD IpeJiesia, OTPAaHUYEHHOCTh CXOAALIEH s I0CIeJ0BATEIbHOCTH, CBOICTBO
YCTOMYMBOCTH, IIPEIEI MOYJIS, IPEACIIBHBIN NIEPEX0] B HEPABEHCTBAX, CBOMCTBO JINHEUHOCTH.
7. CBoiicTBa CXOAIIMXCS IOCIEI0BATEIBHOCTEN: IPEe/IEIbHbII IEpeXxo ] B MPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 npesese HeyObIBaOLIEH U HEBO3pACTAIOLIEH OCIIEA0BATEIbHOCTH.

9. Yucno e.

10. Teopema IITombI1a.

11. Teopema o npezene NpoMeXyTOUHOM nocaeaoBareabHocTu. [Ipuniun Kantopa o BioxeH-
HBIX OTPE3KaX.

12. Ipunnmn boneiano-BeiiepmTpacca 0 CXOAAIIEHCATIOANIOCTE0BATEIHHOCTH.

13. Kpurepuii Ko cxoauMocTu ocne10BaTeIbHOCTH.

14. Onpenenenuie npenena yncioBoit pynkiuu no Kommu u o I'eitHe. DKBUBaIEHTHOCTD
omnpenenenuit npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuii Ko cyiectBoBanus npeaena QyHKIUH.

16. HenpepbIBHOCTH (DyHKIIMM B TOUKE U HA MpoMexyTKe. CBOMCTBA HEMPEPHIBHBIX (DYHKIIMMI:
HENPEePBIBHOCTh MOYJIS, JIOKaJIbHasi OrPaHUYEHHOCTb, CBONCTBO YCTOMYMBOCTH.
Apudmerndeckre onepauy ¢ HempepbIBHBIMU QyHKIMSIMUA. HenpepbIBHOCTD CI0XKHOM 1
oOpaTHON (QyHKIIUH.

17. IlepBas Teopema Beliepmtpacca (06 orpaHH4eHHOCTH HENPepbIBHOM (yHKIMN). Bropas
teopema Beliepmrpacca (o HauOobIlIeM U HAUMEHBIIIEM 3HAYCHUH ).

18. IlepBas u BTOpas Teopembl bonbrano-Komm o mpoMexxyToUHbIX 3HaU€HUS HEPEpbIBHON
¢yukun. Teopema o cyiiecTBOBaHUHM 00paTHOM QyHKIUH.

19. Teopema Kanropa o paBHOMEpHOI1 HENMPEPHIBHOCTH.

20. IonsaTus mpou3BoIHOH, MU depeHIpyeMocTH, nuddepeHimana QyHKITUH.
['eomeTpuueckuii cMbIC TPOU3BOAHON U Auddepernnana. CpaBHEHHE TOHATHI TPOU3BOIHON U
nudepeHITpyeMOoCTH.

21. OgHocTopoHHME POoN3BOAHbIEe. CpaBHEHHE MOHATHI HEMPEPHIBHOCTH U
muddepentrpyemoct. Kpurepuii auddepenunpyemoct (B TEpMUHAX HETIPEPHIBHOCTH

Qg depeHIaIbHO-Pa3HOCTHOTO OTHOILICHHS).

22. uddepernnpoBanue TMHESHHON KOMOMHAITNH, TIPOU3BEICHUS U YaCTHOTO IBYX (DYHKIIHH.
23. IuddepenunpoBanue oOpaTHON U CI0XKHOM (pyHKIMU. NHBapHaHTHOCTH (hOPMBI 3aHCH
nepBoro auddepeniuana.

24. BbIBOJ TPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIUHA.



25. IIpousBoansbie u nuddepeHInanp BEICINUX TOPAIKOB. Berauciurensaas Gpopmyina as
BhICIIINX U (epeHnraioB. Y cI0oBre HHBAPHAHTHOCTH BhICITUX TU(GEpeHITHATIOB
OTHOCHTEJIHO 3aMEHBI IEPEMEHHOM.

26. ®opmyuel JleliOnuna (Beiciiee aud epeHnnpoBanne IPOU3BEACHUS U CII0KHOW (DYHKIINUN).
27. Teopema depma 006 sxcTpemyme GpyHkuuu. Teopema JapOy 0 IpOMEKYTOUHBIX 3HAYCHUIX
MIPOU3BOTHOA.

28. Teopemsl Poss, Jlarpanxka, Komm.

29. TlepBoe mpasuiioJlonuTans BEIYMCICHUS MIPEICIIOB

30. Bropoe npaBuioJlonuTans BHIYUCICHUS TPEIEIIOB

31. Muorowren Tetnopa. @opmyina Teinopa ¢ octaTouHbIM diieHOM B popme Ileano.
EnuHCTBEeHHOCTD NIpeACTaBiIeHUs (PYHKIIUU MHOTOUICHOM.

32. ®opmymna Telnopa ¢ octaTrouHbIM WieHOM B ¢popmax, Komm, Jlarpanka.

[1aTh OCHOBHBIX paznoxenuii mo Gopmyne Teiinopa.

33. Untepnonsaunonubiii monuHoM Jlarpamxka. O1ieHKa norpenrHocTd UHTEPIIOIISIUH.

34. Kpurtepuii mocTossHCTBa GYHKIIMH. Y CIIOBUE CTPOTOi MOHOTOHHOCTH (DYHKIIMH Ha
npoMexyTke. MOHOTOHHOCTbH B TOUKE.

35. JlokanpHBIC IKCTpeMyMbI (DYHKITUH, HX BUIBL. HeoOXoaumoe ycioBHe JTOKaIbHOTO
sKcTpemMyMa. JlocTaTouHble YCIOBHS JOKAIBHOTO SKCTpEMyMa B TepMUHAX 1-0i MpoU3BOAHOM,
2-01 IPOM3BOTHOM, N-TOM MPOU3BOIHOM.

36. Beimykibie ¢GyHKIIUHU, BUJBI BBITYKIOCTH. JJoCTaTOYHOE YCIOBHE CTPOTOM BHITYKIOCTH
¢ynkuuu. Pacnonoxenne rpaduka BEITYKIONH (YHKIIMHA OTHOCUTENIFHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO Mexk 1y CpeIHUM apu(PMETUYECKUM U CPETHUM
T€OMETPUIECKUM.

38. Hepasenctsa FOwnra, I'énbaepa, Komm-bynskoBckoro, MUHKOBCKOTO.

39. Touku nepernba ¢pynknun. Heobxonumoe ycnosue neperuda. Jfocratounoe ycioBue
neperu6a. Pacnonosxenue rpaduka pyHKIUNM OTHOCUTENBHO KacaTeIbHON B TOUKE Meperuoa.
40. Ionsitue 6a3bl. [pumepsr 6a3. [Ipexen ynucnoBoit pynkuuu mo 6ase. CBoicTBa
GbyHKIMI,UMEIOIUX Mpeaen no Oase.

41. Kpurepuii Ko cymecrsoBanus npeena no 6ase.

42. CuetHo-mopoxacHHbIe 6a3bl. [Ipenen ['eitHe mo 6a3e. DKBUBaTEHTHOCTD MOHITUI

npexaenarno ['eiine u no Ko B cirydae cu€THO-TIOPOXKICHHBIX 0a3.
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43. Onpenenenue naTerpana Pumana. Materpan Pumana kak npezaen mo 6aze. OrpaHiYeHHOCTh
UHTETPUPYEMOH (QYHKIIUH.

44. VaterpansHble cymmbl J[apOy U ux cBoiicTBa: cpaBHeHue cymMM Pumana u [lapOy, cymmbl
HapOy kak TouHble rpanu cymMmM Prumana, noBenenue cymm lapOy npu u3MenbueHUH pa3oueHus,
cpaBHeHue cymm JlapOy nsist 1r00bIX pa3OueHui.

45. Kputepuit unterpupyemoctu Pumana.

46. aTeTprpyeMOCTh HETIPEPHIBHOM (PYHKINH U PYHKIIUH ¢ KOHEYHBIM YHCIIOM TOYEK Pa3phIBa.
47. InTerpupyeMocTh cI0XKHON QyHKIMH. ApudMeTHYecKre Onepaum ¢
UHTETPUPYEMBIMU () YHKITHSIMH.

48. BepxHuit u HxkHui nnTerpansl JapOy. Muterpansl {apOy kak mpenensl cymm JlapOy.
Kputepuit unterpupyemoctu GyHKIIMN B TEPMUHAX PaBEHCTBA €€ MHTerpaioB JapOy.

49. OcHOBHBIE CBOMCTBA OMPEIEIICHHOTO MHTETpajla: HHTETPAN OT SIUHHIIBL,

MOHOTOHHOCTb, TMHEHHOCTD, aJ/IUTUBHOCTb.

50. IepBast TeopemMa 0 cpeiHEM 3HAYCHUU.

51. UnTerpan ¢ nepeMeHHBIM BEpXHUM IpeiesnioM. HenpepbIBHOCTh HHTErpajia no
BepxHemytnpeaeny. JuddepeHmpoBanne HHTErpaia o0 BEPXHEMY MPEIIEIy.

52. Bropas Teopema o cpelHeM 3HaYECHUH.

53. ®opmyna HerotoHa-JleiiOHuIa. 3aMeHa mepeMeHHON U HHTETPUPOBAHUE 10 YaCTSIM B
OTIpe/IelICHHOM UHTETpase.



54. ®opmyina Telnopa ¢ OCTaTOYHBIM WICHOM B MHTETpaibHOM opme. HTErpampHbIe
HepaBeHcTBa ['enpaepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecobcTBeHHOTO MHTErpana. ®opmyna Herorona-JleioHuma s
HECOOCTBEHHOI'O MHTErpaa.

[Tpu3HaKM CXOIUMOCTH UHTETPAJIOB OT HEOTPULATEIBHBIX (DYHKITHA.

56. Kputepuii Ko cxoqumocT HecoOCTBEHHOI0 HHTErpasia. AGCOIIOTHO CXOAALINECs
unTerpaisl. [IpusHaku AGens u Jupuxie cXoQuMOCTH HECOOCTBEHHOTO HHTETpaa.

57. IloHATHS METPUUYECKOTO M HOPMUPOBAHHOT'O IPOCTPaHCTBA. OTKPBITHIE U 3aMKHYThIE
MHO’KECTBA B METPUYECKOM IIPOCTPAHCTBE, X CBOMCTBA. CBA3b MEXKY OTKPBITBIMU U
3aMKHYTBIMH MHO>KECTBAMH.

58. IIpenen mo 6a3e PyHKIUU CO 3HAYCHUSIMHU B METPUUIECKOM ITpocTpaHcTBe. CBoicTBa
bynkuui, nmeromux npenen. [Ipenen nocnenosarensHocTu. [Ipenen GpyHKIMM B TOUKE.

59. INonuble MeTpuyeckue npoctpancTsa. [puniun noaHoTts Kanropa. [ToampoctpancTsa
noJiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. I[IpenqxomMmakTHbIE MHOKECTBA B METPHUECKOM TpocTpancTBe. Kpurepuii
npeAKoMIakTHocTuXaycaopda.

61. KomMmakTHBIE MHOKECTBA B METPHUECKOM MTPOCTpaHCcTBe. Kpurepuii KOMITakKTHOCTH
METPUYECKOT0 MTPOCTpaHCcTBa. KpuTepuii KOMIIAKTHOCTH MHOXKECTBA B IIOJTHOM METPUYECKOM
npoctpancTBe. KomnakTHbie MHOKeCTBa B R .

62. KoMnakTHOCTh B TepMHHAX HOKPHITUH. KOMIIAKTHOCT B TEpMUHAX LIEHTPUPOBAHHBIX
CHUCTEM.

63. HenpepbiBHBIE 0TOOpaXKeHHUss METPUYECKUX MPocTpaHCTB. [Ipoobpas oTkpeITOro 1
3aMKHYTOT'O MHOKECTBA ITPH HETIPEPHIBHOM OTOOpaskeHHH. HerpephIBHOCTD CIIOKHOW (DYHKIINH.
64. HenpepbiBHBIN 00pa3 KoMmmakTa — KoMmnakT. Teopemsl Beiepmtpacca. Jlunelino
CBSI3HBIEMHOJKECTBA B METPHUECKOM MpocTpaHcTBe. HempephiBHEII 00pa3 TMHEWHO-CBA3HOTO
MHO’K€CTBA — JIMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema Kanropa o paBHOMEpHO# HEMIPEPHIBHOCTH.

66. I[ToHATHE TOMOJIOTNYECKOT0 POCTpaHCTBA. OKPECTHOCTH, BHYTPEHHHE TOUKH, IIPeeIbHbIE
TOYKH, TOUKH MPUKOCHOBEHUS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, T'panuia. [Ipenen no 6asze
(GYHKLMU CO 3HAUEHUSIMU B TOIIOJIOTHYECKOM MpOocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [ToHsiTHE rOMEeoMOpdu3Ma.

67. UactHble mpousBoaHbIe, nuddepenupyemocts, nuddepeniman pyukun. Kpurepuit
muddepennrpyemoctH. JJocrarounoe ycnoBue AupGepeHInpyeMoCcTH PYHKIUHU.

68. Teopema o muddepeHpoBaHnn cI0XKHON QyHKIMH. THBapHaHTHOCTH (POPMBI
nepBorogudepennnana. [pasuna nuddepeHupopanus.

69. IIpousBosHas Mo HanpaBiIeHUIO. [ paueHT.

70. YacTHBIE TPOM3BOIHBIC BHICIIUX MOPSAAKOB. Teopema 0 paBeHCTBE CMEIIaHHBIX
npou3BoHbIX. HenpepbiBHO auddepenuupyembie GpyHKIUH.

71. Tuddepennmansl BoICIIUX TOPSAKOB. BeruncnurensbHas Gpopmyna st

1 hepeHIMaTOBBBICIINX MOPAIKOB. Y CJI0BHE HHBAPUAHTHOCTH BRICIINX AU PepeHInanoB
OTHOCHUTEJIBHO3aMEHBI IEPEMEHHBIX.

72. ®opmyita Teitmopa ¢ ocTaTOYHBIM WieHOM B popme Jlarpanxka u B popme Ileano.
DopMyTaKOHEYHBIX IIPUPALCHUN.

73. JlokanbHBIE IKCTPEMYMBI GYHKIINH MHOTHX TIepeMeHHBIX. HeoOxoanmoe ycioBue
’KcTpeMyMa. J[ocTaTouHoe yclioBHE IKCTpEMyMa.

74. HesBHast pynkuus. Teopema o HeIBHON (DyHKIMH.

75. Cucrema HesiBHBIX (yHKIIMHA. Teopema o cucteme HessBHBIX QyHKIUH. CyliecTBoBaHHE
oOpaTHON (QyHKIUH.

76. YciioBHBIE SKCTpEeMYMBbI (DYHKIIMHA MHOTHX ITepeMeHHbIX. MeTo1 MHOKuTenel Jlarpanxa.
HocraTtouHoe yciioBue 3kcTpemyMa B Metojie Jlarpanxa.

77. Iuddepenunpyembie oToOpaxenus. Matpuna SAxkoou.

78. TIpuHIUT CKUMAIOTITIX OTOOPaKEHHH.
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79. Yucnooii psn u ero cymma. Kputepuit Ko u HeoOXxoaumoe ycioBre CXOAUMOCTH Psizia.
OO011me cBoicTBa CXOAALIMXCS PAIOB: CXOAUMOCTb Psijia M €ro OCTaTKa, JIMHEHHas onepauus ¢
psaaMu, COYeTaTeIbHOE CBOMCTBO psja.

80. IIpu3Haku CXOAMMOCTHU PAJOB ¢ HEOTPULATEIbHBIMH YWIEHAMU: OO KpUTEpHit
CXOAMMOCTH, Tpu3HaKku cpaBHeHus, Komm, lanamGepa, Kymmepa u PaaGe. nTerpanbHblit
npusHak Komm-Maknopena. CxoaumocTs psijga Pumana.

81. ®opmyna cymmupoBanus Jinepa. [locTosnnas Diinepa.

82. Ilpusnak EpMakoBa cXO0AMMOCTH PAIOB C HEOTPULATEIbHBIMU YJIEHAMU.

83. IIpusnaku Jleiibauna, Adens u Jupuxie A mporu3BOJIbHBIX YUCIOBBIX pAa0B. OmeHka
octartka psjaa JleiOnuna.

84. AGcomoTHAS U YCIIOBHAsI CXOAMMOCTH psAIoB. [IlepecTaHOBKa YIEHOB B aOCOFOTHO
CXOAALIMXCS pAaax.

85. YMHOXKeHHe a0COMIOTHO CXOSIIUXCS PAIOB. Y MHOKEHHE YCIOBHO CXOASIIUXCS PSAIOB.
86. beckoHeuHble TPOU3BEICHHS U UX CBA3b C psiiaMu. AOCOJIIOTHO CXOAdLIecs OECKOHEUHbIe
npousBenenus. [Ipeacrasnenue Ditnepa 1 a3eta-GQyHKINUN.

87. PaBHOMEpHas ¥ IOTOUEYHAsI CXOJUMOCTb I10CIIE0BATEIbHOCTH (QyHKIMNA. MeTpuieckuit
KpUTepui paBHOMEPHOU cxoxumoctu. Kpurepuit Komm paBHOMEpHON CXOAMMOCTH
nocienoBarenbHOCTH GyHKIMNA. HerpepbIBHOCT NpeAeabHON (GYHKINY.

88. IIpusnak [{uHM paBHOMEPHOU CXOAMMOCTH ITOCIICIOBATEILHOCTH (DYHKITHHA.

89. IIpenenpHblil mepexo Mo 3HAKOM MHTErpaia U MPOU3BOIHON AJIs TOCIE10BATEIbHOCTH
(GyHKUHH.

90. PaBHOMepHas U MOTOYEYHAs CXOAUMOCTb (pyHKIIMOHaIBHOTO psija. Kputepuit Komm u
He00X0IMMOE yCIIOBHE paBHOMEPHOMH cxoauMocTH psaa. [lpusnak Beilepitpacca paBHOMepHOI
CXOAMMOCTH (PYHKLMOHAIBHOTO psiaa. HenpepbIBHOCT CyMMBI psijia.

91. IMpuznaku Abens u Jupuxiie paBHOMEPHOM CXOAUMOCTH (PYHKIITMOHAIBHOTO PsiJia.

92. Tlounennoe auddepeHrnpoBaHre 1 UHTETPUPOBaHUE (PYHKIIMOHAIBHBIX PSIJIOB.

93. Crenennoii psan. [Tepas reopema Abenst. Pannyc u mHTEpBaI CXOIUMOCTH CTETICHHOTO
psana. @opmyna Komn-Anamapa.

94. HenpepbIBHOCTH CYMMBI CTENIEHHOTO psina. Bropas reopema Ab6ens. AuddepernunpoBanue u
MHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

95. [NoHATHE aHATNTHYECKOW PYHKIINU. AHATUTHYHOCTh CYMMBI CTETIEHHOTO Psi/Ia.
EnnMHCTBEHHOCTD NPECTABICHUS aHATUTUYECKON (DYHKIIMU CTEIICHHBIM PSIIOM.

96. Psan Teitnopa. Kpurtepuit npencraBieHust QyHKIIUN CTENCHHBIM psigoM. JlocTaTrounoe
yCIIOBHE aHATUTUYHOCTH. AHATUTUYHOCTb OCHOBHBIX 3JIeMEeHTapHBIX (yHKIMHA. [IsTh OCHOBHBIX
pa30KEHUN B CTENIEHHBIE PSBI.

97. IlpyHUMTI €AUHCTBEHHOCTH JUI aHATUTHYeCKUX QyHKUuH. [ToHsTHE aHaTUTHYEeCKOM
(GYHKIHMN KOMITJIEKCHOTO nepeMeHHoro. KoMruiekcHas skcroHeHTa u e cBoiictBa. @opMyisl
Olinepa.

98. Anmpoxcumanus HenpepbsIBHBIX GyHKIU. Teopema CToyHa. ATIpOKCHMAITUS
HENpepbIBHBIX GYHKLUHI anredpanyecKuMH U TPUTOHOMETPUYECKMMH MHOTOUJICHAMHU.

99. CkansipHO€ Mpon3BeicHne GYHKINH. AOCOTIOTHO U KBaJPaTHIHO WHTETPUPYEMBIS
¢bynkuuu, cBa3b Mexay HuMu. HepasenctBo Komu-bynsikosckoro. Hopma dyHkimm.
CX01MMOCTb B CpeIHEM KBaJIpaTHUHOM. AMIMPOKCUMAIINS CTyIeHYaTbIMU QYHKIUSAMU (0e3
JI0Ka3aTeabCcTBa). TpuroHoMeTprueckas cucteMa (GyHKIUHM U €€ CBOMCTBA: OPTOrOHAIBHOCTH,
MOJIHOTA B PABHOMEPHOM U CPETHEM KBaJPATUYHOM MPHUOIMKEHHUSX.

100. HeoOxoaumoe ycinoBHe pas3iokeHus (PyHKIIMHY B pAaBHOMEPHO CXOISAIMHACS
TpuronoMmerpudeckuii psa. Ionstue psana @ypse. KommnekcHas 3anucs paga Oypse. Pag
@ypbe B cllyyae IPOU3BOIBHOIO HHTEPBAJIA.

101. Hopma TpUTrOHOMETPHUYECKOTO TIOJTMHOMA. BBIpaykeHre CpeTHero KBaipaTuIHOTO
OTKJIOHEHUS QYHKIIUU OT TPUTOHOMETpHUYECKOro nojauHoma. ToxnectBo beccens.



MuHUMaTbHOECBOMCTBO YaCTUUHBIX CyMM psina Dypee. Paznoxenue pyHknuu B psia ypee,
CXOAALIMICA B CPEAHEM KBaJPaTHUHOM.

102. HepaenctBo beccensi. PaBenctso [TapceBais. 3aMKHYTOCTh TPUTOHOMETPUYECKOM
cucteMsbl GyHKIMHA. OTHO3HAYHOCTH onpeAeaeHus QyHKIUN CBOUM psagoM Dypse.

103. Teopema Pumana o crpemnennn ko3 duunenroB ypre k Hymto. UaTerpansHoe
MPEJCTaBICHUE YaCTUUHBIX CyMM psifa @ypbe. Snpo Jupuxiie u ero cBOMCTBa.

104. TTpuznak Junu cxogumoctu psiga Oypwe. [loToueunas cxogumocts psana Pypbe KyCOUHO-
rIaaKkux QyHKIUH.

105. Paznosxenue cuHyca B 6€CKOHEUHOE POU3BEACHUE.

106. PaBHOMepHast cxoauMOCTh psaja Dypbe HENPEPBIBHBIX KyCOUHO-TTIAAKUX (YHKIUH.
WNurerpuposanue psagos Oypse.

107. CemeiicTBa (hyHKITHH, 3aBUCSIINX OT MapaMeTpoB. [loToueunas u paBHOMepHas
CXOUMOCTb. JIOCTaTOYHOE YCIOBUE PABHOMEPHOU CXOAUMOCTU. MeTpUUYeCKHil KpUTepui
paBHOMEpHON cxoauMocTu. PaBHOMepHast CXOAMMOCTb ceMelcTBa (PYHKIUI Ha s3bIKe
nocienoBarenbHoOCcTel. HempepsIBHOCTS ipeaenbHON (BYHKIINH.

108. CobcTBEeHHBIE MHTETPaJIbL, 3aBUCSILUE OT HapaMETPOB, C HOCTOSHHBIMU MpeieIaMu
uHTerpupoBanus. [IpenensHpIi Iepexo o napaMeTpy 1oJ] 3HAKOM HHTErpaa.
HenpepbiBHOCTH HHTErpajia 1o napamerpam. JuddepennupoBanye 1 UHTETPUPOBAHNE
MHTETpaja Mo napaMeTpy B CIIydae MOCTOSHHBIX MPEeIOB HHTETPHPOBAHMSI.

109. Co6cTBeHHBIE MHTETPaIbl, 3aBUCSIUE OT TAPaMETPOB, C IEPEMEHHBIMHU TpeieIaMu
uHTErprupoBaHus. HenmpepbIBHOCTS HHTETpasa 1o mapamerpaM. JuddepenupoBanme
MHTETrpaja Mo napaMeTpy B Cilydae MepeMEHHBIX MPEIeI0B HHTEIPUPOBAHMSL.

110. HecoOGcTBeHHBIE MHTETPAIIBI, 3aBUCSIINE OT apaMeTpoB. [loTouednas u paBHOMepHast
cxoaumocts. Kpurepuit Komu n npusnak Beliepiirpacca paBHOMEPHOIH CXOIUMOCTH
UHTErpana.

111. [Mpusnaku AbGens u Jlupuxie paBHOMEPHOU CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBHCAIINX OT MIAPAMETPOB.

112. HenpepbIBHOCTh HECOOCTBEHHOT'O MHTETpaja 1o napamerpam. JuddepeHmpopanue u
WHTETPUPOBAaHNE HECOOCTBEHHOTO MHTETpaa Mo MapaMeTpy.

113. l'amma-pynkuus u 6era-QpyHKius. MHOXKeCTBa CXOJUMOCTH SHJIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxoguMocThb. Pa3noxkenne ramma-(yHKIIMKA B 0€CKOHEYHOE TIPOU3BEICHUE.
114. CoiicTBa raMMa-pyHKIUHU: GOpMyIia MTOHWKEHHSI, aHATUTUYECKOE MTPOIOKEHIE TaMMa-
(GYHKINU B KOMIUIEKCHYIO TUIOCKOCTB, (DOpMYyJIa TOTIOJTHEHHS.

115. CgoiicTBa ramma-pyHkuuu: Gpopmyna yasoenus Jlexxanapa, popmyna ymHoxxeHus ["aycca
(6e3 noxazarenbcTBa). CBSI3b MEXY SHIEPOBBIMU HHTETPAIAMHU.

116. ®opmyna CtupnuHra.

117. Ilonsarue unrerpana @ypwe. MuterpansHas popmyna @ypre. KommiekcHas 3anuch
unterpana ®ypee. [Ipsmoe u oOpatHoe npeoOpazoBanue Oypne. DopMyIibl 0OpaIeHus!.
118. CpoiicTBa npeodpazoBanust Oypbe: TUHEHHOCTD, OTPAaHUICHHOCTH, HEITPEPHIBHOCTb.
[IpeoOpazoBanne Oypbe mpou3BoaHON. CBA3b MEXKITY IIAAKOCTHI0 QYHKIIMH U CKOPOCTHIO
yObIBaHus e¢ npeodpazoBanus Oypee. [IpousBoanas npeodbpazoanus Oypee.

119. TpeodpazoBanue Pypbe OeckoHEeUHO TUDGEPEHITUPYEMBIX OBICTPO YOBIBAFOIIMX ()YHKITHIA.
®opmyna [Inanmepens. [IpeobpazoBanue @ypbe CBEPTKU HYHKIUH.

120. ITonsITHe aCHMITOTHYECKON TTOCIIEA0BATEIEHOCTH U ACHMITOTHYECKOTO Pa3IOKCHHUS.
ENMHCTBEHHOCTh aCUMIITOTHYECKOTO pa3ioxkeHus. Onepanuu co CTeNeHHbIMU
ACHMITTOTUYECKUMH PAIaMH: apr(pMeTHIeCKre Onepariy, NOWIEHHOE HHTETPUPOBAHHUE U
mddepeHpoBaHme.

121. ®opmyna cymmupoBanus Diiepa-MakiopeHa.

122. Jlemma Batcona.
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123. BuyTpennsis v BHewHss Mepa JKopaaHa v X CBOWCTBA.

124. Kpurepwuii namMepuMocT MHOXKecTBa 110 JKopaany. CBOHCTBa M3MEPUMBIX MHOYKECTB.



125. CroiictBa mepsl JXKopana: KOHeUHast aJINTUBHOCTD, Mepa MPSMOTO MTPOU3BEICHUS
MHOXecTB. Mepa rpadrka HenmpepbIBHON Ha KOMIAKTE (QYHKIIUH.

126. Onpenenenue kpatrHoro uarerpaia Pumana. Materpanbasie cymmsl JlapOy 1 UX CBOMCTBA.
Kpurepuii uHTErppyeMOCTH.

127. NuTerpupyeMocTs HepepbIBHBIX GYHKLUI. CBsI3b MEXY HHTETPUPYEMOCTHIO U
OI'PaHUYEHHOCTBIO.

128. NHTerpupyeMocThb pa3pbhIBHBIX (YHKIIHA.

129. Yetsipe oCHOBHBIX CcBOIicTBa MHTerpaa. IHTerpanbHast TeopemMa o CpeiHeM.

130. Cenenue JBOWHOTO MHTETPaIa K IOBTOPHOMY.

131. CBenenue KpaTHOTO MHTETPaIa K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOMHOM HHTETpaJe.

133. Onpenenenne HECOOCTBEHHOT'O KpaTHOTO HHTETpaia. HecoOCcTBeHHBIE MHTETpAJIBI OT
HEOTPULIATENIbHON (DYHKIINH.

Heco6cTBeHHBIN KpaTHBIN MHTErpall CXOIUTCS TOT/1a M TOJIBKO TOI'/1a, KOI1a OH aOCOJIIOTHO
CXOJTUTCS.

135. JInuna kpuBOi. AIIMTUBHOCTG JUIMHBL. BeruncnutensHast popMyia 1is JIHHbI
HenpepbIBHO auddepeHnnpyemMoit KpuBoii.

136. KpuBosinHeliHble HHTErpaJibl IEPBOTO poJa U UX CBONCTBA. BeruncnutensHas Gopmysna.
137. KpuBonmHeHbIe HHTETPAJIbI BTOPOTO POJA M UX CBOMCTBA. BrruncnurenbHas Gpopmyia.
138. ®opmyna ['puna.

139. YcnoBusi He3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETPasIa OT ITyTH HHTETPUPOBAHHUS.
Kputepuii nonHoro auddepennuana B 0 JHOCBA3HOM 0bacTu.

140. TlepBast kBagpaTtuuHas popma noBepxHoctu. [1nomaas moBepXHOCTH.

141. OpuenTanus NoBEpXHOCTHU U e¢ Kpast. KycouHo-Tia1kue HOBEpXHOCTH.

142. TToBepXHOCTHBIE HHTETPAJIBI IIEPBOTO M BTOPOTO poja. BerancnutensHbie GopMyIIbl.
143. ®opmyna Ctokca.

144. BexTopHnas TpakToBKa opmyisl CTokca. ['eomerpudaeckoe onpeeieHue potopa
BEKTOPHOTO MOJIS.

145. ®opmymna "aycca-Octporpaackoro, e€ BEKTOpHasi TpakToBKa. ['eomerprueckoe
OIpeJieJIeHUe TUBEPreHIIMH BEKTOPHOTO MOJIS.

146. TTonmunuHelHBIE aHTHCUMMETPUYHEIE (opMBbl. BHenHee mpousseneHune Gopm u ero
CBOMCTBA.

147. Iuddepenunansasie Gopmbl. Onepanuu BHEIIHETO 1udpepeHnpoBaHus 1 epeHoca
¢dopm, ux cBoiicTaa.

[Tonsitue MHOTO0Opa3usi. OpueHTAIMs MHOTO0Opa3us U ero kpas. UuterpupoBanue

g depeHInaIbHBIX GopM Ha MHOrooOpasuu. O6mas popmyna Ctokca (63 10Ka3aTeabCTBa



Caenenns 00 yTBep:KIeHHH MPOrPaMMbI HA 0UY€EPETHOI YUeOHBbIIi roJ U perucTpanun u3MeHeHuit

V4eOHbIi Pemrenne xagenpor Buecennnie u3MeEHEHUS IMonmuce 3aB.
roj (Ne mpoTtokona, kadeapoit
JaTa)




