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1.1leqn ocBOeHUS TUCHUILINHBI

[lenpt0o OCBOEHHUSI AMCHMUIUIMHBL (MOAYJsl) «MaTeMaTHUeCKUi aHalu3» SBISIETCS O3HAKOMIIEHHE C
byHIaMeHTaIbHBIMH METOJIaMU HCCIIE0BAHUS TIEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHAIU3a, OCHOBY
KOTOPOTO COCTaBIsieT Teopus AU(PPEpeHIINANBHOTO W HWHTETPAIBHOTO ucyucieHus. OO0beKTaMu
W3YYEHHUS B JAHHON AUCLUMIUIUHE SBISIOTCS, Mpexae Bcero, GyHKIuU. C UX MOMOIIbIO MOTYT OBITh
c(OpMyIIMPOBAHBl KaK 3aKOHBI TMPUPOABI, TaK W Pa3HOOOpa3HBIC MPOLECCHI, MPOUCXOASIINE B
SKOHOMHMKE, Tpupoje, TexHuke. OTcroa 0ObEKTHBHAas Ba)XHOCTh MAaTEMaTHYECKOIO aHajau3a Kak
cpencTBa u3ydeHus QyHknwid. JucnurummHa «MareMaTH4ecKHil aHalk3» OTpPakaeT BaKHOE
HaIlpaBJICHUE Pa3BUTHUSI COBPEMEHHON MaTEMaTUKH, B HEW pacCMaTpPUBAIOTCSl BOIIPOCHI, CBA3AHHBIE C
METO/IOM BBIYHMCIICHHH. 3afauell Kypca SBJISETCS pa3BUTHE MATEMAaTHUYECKOTO KPyrozopa CTYICHTOB.
OOy4HuTh CTYIEHTOB B@KHEUIIUM TEOPETUYECKUM TIOJIOKEHUSM MaTeMaTUYecKOro aHaju3a,
AHATUTUYECKUM METOJIaM, BBIPA0OTaTh y HUX HABBIKM PEIICHUS KOHKPETHBIX 3a1ad, TPEOYIOIIHX,
uccieoBaHus PYHKINM, CBA3aHHBIX C HUMU BEJIMYHUH.

2.I1epeyenb npogecCHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMIT U TPYAOBBIX (PyHKUMIA,
COOTBETCTBYIOIIMX NPO(eCCHOHAIBHOI 1eATeIbHOCTH BbIITYCKHUKOB

HaumeHnoBaHue nokymeHTa Kon HaunmenoBanue 0a30BOM TPYIIIBI, TOHKHOCTH
(npodeccun) uam crenratbHOCTH

OK3 2320 [IpemomaBaTenu B CpeIHEH IKOJIC
2340 [IpemomaBaTeny B cUCTEME CIIETHATEHOTO
obOpazoBaHus
01.001 [Ipodeccuonanvubiii cranmapt «llemaror (memaroruveckasl AesITENLHOCTh B

chepe IOUIKOIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeIHEro
oOuiero oOpa3oBaHus) (BOCIIHUTATENb, YUYWUTENIb)», YTBEP)KJIEHHBIH MPUKA30M
MunuctepcTBa Tpyda U coumanbHoM 3ammThl Poccuiickoit denepanun ot 18
okTsiOps 2013 1. Ne 544n(3apeructpupoBaH MUHHCTEPCTBOM FOCTULIUU
Poccuiickoit ®@enepanuu 6 nexabdbps 2013 r., peructpanuonusiii Ne30550), ¢
U3MEHEHHUEM, BHECEHHBIM IIpMKa30M MUHHUCTEpCTBA TpyAda M COLHAIbHOU
3amuTel PO ot 5 aBrycra 2016r.Ne422H (3apeructpupoBad MHUHHCTEPCTBOM
toctuiu PO 23 asrycra2016r., perucrpaunonssiid Ne 43326 )

DopMUpPYEMBICTUCITUTUIMHON 3HAHUS U YMEHUS TOTOBAT BBIMMYCKHUKA JaHHOW 00pa30BaTeIbHOM
MIPOTPaMMBbI K BBITIOJTHEHUIOCIIETYIOMNUX 0000IIEHHBIX TPYAOBBIX (DYHKITHIA:
IHepeyens 3axa4 npogecCHOHANBHOM AeATEJIbHOCTH BBINNYCKHUKOB:

Oo6macTe Turme! 3amay 3amaun OOBeKTHI

npodeccHoHanbHON  |TpodhecCHOHAIBHOI npogeccuoHaTbHON npodeccuoHaTbHON

JIeSITEeITbHOCTH JEATEIbHOCTH JEATEIbHOCTH TeSITeThbHOCTH (MITH

(o Peectpy o0acTy 3HaHUSA)

MunTtpyna)

01 O6pa3zoBanue Ilemarornyeckuii Pazpabotka u Ob6pa3zoBarenbHble
peanuzanus MPOrpaMMBbI 1
00pa3oBaTeNbHBIX o0pa3oBaTeNbHBINA POIIECC
nporpamm CIIO u B cucteme CIIO u /1O
nporpamMm 10




06 Css3b,

€ TCXHOJIOIT'NH

nH(pOpPMaITMOHHBIC U
KOMMYHUKAITHOHHBI

Hayuno-
HUCCIIEN0BAaTEIILCKUN

Hccnegosanme,
pa3paboTka,
BHEAPECHUE U
CONPOBOXKACHUE
nH(pOPMaAITMOHHBIX
TEXHOJIOTHH U CUCTEM

Nudopmarnmonusie
MPOIECCHI, TEXHOJIOTHH,
CHCTEMBI U CETH, UX
WHCTPYMEHTAIILHOE
(mporpammHoe,
TEXHHYECKOE,
OpraHU3aIMOHHOR)
obecrieyenne, CrIocoowl 6
U METOJIBI
MPOSKTUPOBAHHSI,
OTJIaJIKH, TIPOU3BOJICTBA U
IKCIUTYaTaIHH
UH(POPMAIIMOHHBIX
TEXHOJIOTUM U CUCTEM B
Pa3JIMYHBIX O0JIACTIX U
chepax mudppoBoi
9KOHOMUKH

3.Mecto qucuumiaunel B ctpykrype OIIOII 6akanaBpuara

Juctumuimaa m3ydaercst Ha 1 xypce B 1-3 cemectpe yacth 6:10ka 51.0.09.01 uctumumHa siBiisiercs

OJIHOW W3 OCHOBHBIX JHUCIHHMIUIMH 0a30BO# (00menpodecCHOHAIbHONW) YacTH Mpo¢eCcCHOHATBHOTO
[UKJIa y4eOHOTO IUlaHa MOAroTOBKU OakanaBpa mo Hampasienuro 03.03.02. «Dusukay. Jucrumivna
«MareMaTH4eCKHIl aHallu3» ABIAETCSA JTOTUYECKUM MPOJOHKEHHEM IIKOJIBHOTO Kypca «ANredpbl U
Havana aHanu3ay. Jlig ee wu3yueHuss HEoOXOAMMBI 0a30Bble 3HAHUS: anreOpbl, 3JIEMEHTAPHBIX
byuknuii, ymenue mauddepeHnrpoBaTh. [laHHAsS IUCHUIUIMHA SBISETCS MPEANISCTBYIOMIECH s

W3y4deHus chaeAyromux aucuurini: «Teopus BeposTHOCTENY, «JIuHelHas anrebpa U aHAIUTUYECKAst

reomerpust», «Iuddepenumansusie ypaBHeHus», «VHTerpanbHble ypaBHEHHS M BapHallMOHHOE

HCYHUCJIICHUC.

Ilepedyenb mpogeccHOHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIUI U TPYAOBBIX GyHKUMIA,

COOTBETCTBYIOIIMX NPO¢eCCHOHAIBHOI 1eATeIbHOCTH BbIITYCKHUKOB

HaumeHnoBaHue 1O0KyMeHTa Kon HanmenoBaHnue 6a30B0ii IpyIIbL,
JOJKHOCTH (Tpodeccun) uin
CTHEeUATBHOCTH
OK3 2320 [TpemogaBaTeny B cpeaHeit MKOIe
2340 IIpenogaBaTenyu B CUCTEME CIELIUAIBHOTO
oOpazoBaHus
Kon u O0001meHHbIe TPYI0BbIe GYHKIIUH TpyaoBbie GpyHKINH
HanMmeHoBanue | Kojg HaumeHoBanue Yposens | HaumenoBanue| Kox Yposennb
npogeccuonanb KBaIu(puK (moxypos
HOT'0 aluuu €Hb)
cTaHjapra KBaJauGu
KAl



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

01.001 Ilemaror [lemarornyeckas OOwenenarornu | A/01.6
(memparoruueckas JIeATETbHOCTD 110 eckast yHKIHSI. 6
JIEATENBHOCTE B MIPOCKTUPOBAHUIO H OO0y4eHue
IOIIKOJIBLHOM, peanuzanuu Bocnurarensnas | A/02.6
HaYaJbHOM 00pa3oBaTEIILHOTO JIEATENHHOCTD 6
o0rmiem, A | Tporecca
OCHOBHOM 00pazoBaTebHBIX 6
obmeM, OpraHH3AIHsX PasBuBaromas A/03.6
cpeiHeM o01eM JIOIIKOJIBHOTO, ACATCIILHOCTD
o0pa3oBaHMH) HAYaJILHOTO O0IIEero, 6
(BocTiTaTEINb, OCHOBHOTI'O OOIIIETO,
YUUTEb) CpeIHEero o0mIero
00pazoBaHMs
Ileparornyeckas Ilemarornueckas
JEATENBHOCTD I10 JIEATENBHOCTD 110
MIPOSKTHUPOBAHHIO U pea3anuu
g | peammsauuu 5 IporpaMm B/03.6 6
OCHOBHBIX OCHOBHOI'O U
0011e00pa3oBaTeIbHbBI CpEeIHEro
X ob1m1ero
IpOrpaMm o0Opa3oBaHUs

3. Pe3yabTaThl 0CBOEHMS TUCHUILIUHBI (MOayJis1)) MaTeMaTH4YeCKHid aHATU3
[Ipoiecc wu3ydyeHUsT NUCUUIUIMHBI HalpaBieH Ha (POPMHUPOBAHUE DIEMEHTOB CIEIYIOIINX
koMmrereHuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIEHUIO:

Haumenosan| Kopn, HanmeHoBaHMe Kon, HaMeHOBaHNE HHANKATOPA TOCTHKCHUS YHUBEPCATBHON
ue YHUBEPCAIbHOM KOMITETEHIINU
KaTeropuy | KOMIIETCHIIMU
(Tpyrer)
YK
YK-1. Ciocoben VYK-1.1. Ananusupyer 3ajady, BBIENsAS ee 0a30Bble
CucreMHOE | OCYILIECTBIISTH COCTaBJISIOLINE;
"

KPUTHYCCKOC| ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ

VK-1.2. Onpenenser HHTEPHPETUPYET u AHKHUPYET
MBINUIEHHE | aHanu3 ¥ CHHTE3 pel ’ pUpETHPY p py

MH(pOpMaLHIo, TPeOyeMYyIO Ul PELIeHHs TOCTABICHHOH 3a/1auH;

uHpopmanum,

NPUMEHSTD

CHCTEMHBIH TTOIXOJT VYK-1.3. OcymectBisier HOUCK HHGOPMAIIAH JUTS PEIICHUS

JUTSL PeLeHus MOCTaBJICHHOH 3aJauy 10 Pa3IMYHBIM THIIAM 3aIIPOCOB;

IIOCTABJICHHbIX 3a/1a1 YK-1.4. TIpu o6paboTtke unGopManmu otandaet GakTbl OT
MHEHHH, HHTEpIpEeTALHHT, OLIEHOK, bopmupyer
COOCTBEHHBIE MHEHUS M CYXJCHUS, apryMEHTHPYET CBOU
BBIBOJIBI U TOUKY 3PECHUS,;
VYK-1.5. PaccmatpuBaer u mpemiaraeT  BO3MOXKHBIE
BapUaHTHl PEIICHHs MTOCTABICHHOH 3a/1auy, OIEHUBAsT WX
JOCTOMHCTBA U HEIOCTATKHU.

Kon HanmenoBanue WNHpukaTop AOCTUKEHUS B pesynbprare ocBoeHMs
KOMIIETEH- KOMIIETEHITUN KOMIIETEHIUU JUCLUILTUHBI 00y4Jaromuics

[THH (3axpennienHulil 3a OUCYUNTUHOL) JTOJIJKEH.




OIIK-1

CrniocoOeH MPUMEHSITh
0a30BBIC 3HAHUS B
obsactu (HhU3MKo-
MAaTEMATUYCCKUX U
€CTECTBECHHBIX HAYK B
cdepe cBoeit
npoQeCcCHOHATHLHON
e TEIILHOCTH.

OIIK-1.1. O0mamaer 6a30BBIMU
3HAaHUSAMH B 00J1aCTH (PU3HKO-
MaTeMaTHYeCKHUX
HAYK,HEOOXOAUMBIMHU ISt
penieHus npodeccuoHanIbHbIX
3azad.

OIIK-1.2. ApryMeHTUpPOBaHHO
MPUMEHSIET (PU3UYECKHUE 3aKOHBI
Y MaTeMaTUYECKUEMETOIbI JIs
pelIeHHs 33a1a4 TEOPETHIECKOTO
U IPUKIIAJTHOTO XapaKTepa.
OIIK-1.3. Obnamaer HaBBIKAMHU
TEOPETUYECKOI0 U
HKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHUSIO0OHEKTOB
poQeCCHOHAIBHON
JESITEIbHOCTH, PeIlleHuUs
poheccuoHANBHBIX 3aau
BOOJIACTH (PU3UKU U CMEXKHBIX C
HEl eCTECTBEHHOHAYYHBIX
JTUCITUTLINH.

3HaeT pu3nIeCcKrue OCHOBBI
MEXaHUKH, MOJIEKYJIIPHOU
bU3UKH, TPUPOTY
KOJIeOAHMI U BOJIH, OCHOBBI
TEPMOJMHAMHUKH,
DJIEKTPUYECTBA U
MarHeTusma, ONTHKH,
OCHOBBI aTOMHOU U
SIEPHON (PU3HKH,
MOHUMAET IIUPOTY U
OTPaHUYEHHOCTh
npuMeHeHUs PU3NKU
HCCJIETOBAHUIO TPOIIECCOB
U SIBJICHUH B IIPUPOJIE U
oO1recTBe.

YMeer ucnonb3oBarhb
TEOpPETUUECKHE 3HAHUS TIPU
00BSICHEHUH PE3yJIbTaTOB
JKCIIEPUMEHTOB,
PUMCHSTH 3HAHUS B
obnactu GU3UKH IS
OCBOCHHS
o0menpodecCuoOHATBHBIX
TUCITUTUIAH ¥ PEIICHUS
npodeccuoHaNbHBIX 3a1a4,
OILIEHUBAET JOCTOBEPHOCTD
MOJTy4YEHHOTO PEIICHUS
3aauu.

Brnageer naBbikamu
(bU3HYECKUX UCCIIeIOBAHUH,
criocoOeH nepeaBaThb
Pe3yNIbTAT IPOBEICHHBIX
UCCIIEJIOBaHUI B BUJIE
KOHKPETHBIX PEKOMEH AN
B TEPMHUHAX MPEAMETHOMN
00JacTy 3HAHHUSL.

4.CTpyKTYypa M cojep:kaHue JMCUMIIMHBI (Moay.is) MaTemMaTH4yecKuil aHAIM3
4.1. CTpyKTypa IUCHUIIHHBI (MOXYJIA)

OO01mast TpyA0€MKOCTh AUCHIUTLINHBI cocTaBiseT 10 3aueTHbIX eAnHUIIBI, 360 4acoB.

Bun yuyeoHoii padoTsl Bcero IHopsinkoBbIil HOMep
cemecTpa
1 2 3
OO011as TpyI0eMKOCTh AMCIUILIMHBI Bcero (B 3.€.), B 10 3.e. 3 4 3
TOM YHCIIE:
KypcoBoii npoekt (pabora) HE MPEeTyCMOTPEHO
AynUTOpHBIE 3aHATHUS BCETO 174 50 56 68
(B akazm. yacax), B TOM YHCIIE:
Jlexun 92 18 28 36
IIpakTHdeckue 3aHATHUS,, CEMUHAPbI 92 32 28 32




JlaGopatopHbie pabOTEHI
CamocrosTensHast paboTa Bcero (B akaj. 4yacax), B TOM 159 58 61 40
4HCIIe:
KCP
OK3aMeH 27
OO01as TpyI0eMKOCTh AUCITUTUIAHBI 360 108 144 108
Ne Bunsr yueOHON pabOTHI, BKITIOYAs @DOpMEBI TEKYIIETO
/ CaMOCTOSATEIBbHYIO PadOTy CTYICHTOB U KOHTPOJIS
Ne TPYIOEMKOCTH (B Yacax) ycneBaeMocTH (0
HaumeHnoBanue HEJIeNISIM CEMECTpa).
pa3aesioB U TeM DOpMBI IPOMEKYT.
JUCUMIUTAHBL (MOYIIsK) Aynuropnas paborta CamocrosTenbHas arrecT
pabota
'S B gl e
2 7 sl ¢ g & SR
= | §E Sl o, 8|85/ 848
& == S| | B g4 9¢2S| g g g
5 | ] 2 &l 2|8 |g§8d¢g|lgds
e |2 dz S| 2 | 991828 ¢ 3
S le |E g |85l 8|2|E |g4d¢8 8¢4
z 8 = & |9 <l 8 5l 2|2 ‘9 4§ 2| & § >
8 |8 | B |E ||| X|E|X |d8H9EHHH
123 360 | 92 92 159
Cemectp 1 108 | 18 32 58
Paspen 1 10 15
Tema 1.1: DeMeHTHI TEOpHU 3 5
MHOKECTB
Tema 1.2.: [leficTBUTEIbHBIC 2 5
qHcia
Tewma 1.3.: YucnoBble QpyHKIIH 5 5
Pasnen 2 8 16
Tema 2.1.: IIpeaen uncioBoi 3 5
MOCJIE/IOBATENILHOCTH
Tema 2.2:TIpeaesn 4uCa0BOM 2 6
byHKIMN
Tema 2.2.: HenpepbiBHbIE QYHKIMK 3 5
Pasnen 3 18 33
Tema 3.1.: [Ipou3BOAHEIE K 4 6
nuddepernnans
Tema 3.2.: OCHOBHBIEC TEOPEMBI O 4 6
muddepeHIUPYEeMbIX QYHKIUIX
Tema 3.3.: IIpaBuio Jlonurans 3 5
Tewma 3.4.: ®opmyia Teiinopa 2 5
Tewma 3.5.: [Ipunoxenue 3 6
i epeHnInaIbLHOT0 HCUUCTICHUS
K HCCIICIOBAHUIO (DYHKIHIT
Tema 3.6.: O61iee OHATHE 2 5
mpejena: mpejaen mo 6ase
4. |Cemectp 2 144 (28 28 61
Paznen 1 3 8
Tewma 1.1.: HeonpeneneHHbIid 5 8
HHTErpa
Pa3znen 2 16 35




Tema 2.1.: OnpeneneHHbIN 4 7
HHTErpaj

Tema 2.2.: HecoOcTBeHHBIE 3 7
WHTETpajbl

Tema 2.3.: MeTpudeckue 3 7
MIPOCTPAHCTBA

Tema2.4.: KoMnakTHOCTb B 3 7
METPHYECKUX NPOCTPAHCTBAX

Tema 2.5.: HempephIBHBIE 3 7
0TOOpaKEHUS B METPHUUECKHUX

MIPOCTPaHCTBAaX

Pasnen 3 15 29
Tewma 3.1.: [IpoussoaHbie u 5 8
muddepernnansl GyHKITHA MHOTHX

TIepEeMEHHBIX

Tema 3.2.: JlokanpHbIE 4 7
9KCTPEMYMBbI (DYHKIIMHA MHOTHX

TIEPEMEHHBIX

Tema 3.3.: HesisHble pyHKIIIN 7
Tema 3.4.: YcaoBHbBIN 7
DKCTpEMyM

CemecTp 3 108 |36 32 40
Paszgen 1 6
Tema 1.1.: Yucaosble psaant 6
Pazaea 2 13 18
Tema 2.1.: yHKIIMOHAABHbIE 4 6
110cAe40BaTeAbHOCTU U PAADI

Tewma 2.2.: CrenieHHBIE PSIIBI 5

Tema 2.3.: Paant @ypre 4
Pa3zaea 3 16 24
Tema 3.1.: VInTerpaasl, 4 6
3aBlCsIIME OT IapaMeTpoB

Tema 3.2.: DiinepoBEI HHTETPAJBI 4 6
Tema 3.3.: IIpeoOpazosaHue 6
Dypre

Tewma 3.4.:AcumMnToTNYECKIE 4 6
pa3A0KeHus

Pazgea 4 22
Tema 1.1.:Mepa XKopaana 2
Tema 1.2.: KpaTHblil MHTETrpaa 10
Pumana

Pa3agea 5 13 28
Tema 2.1.: Kpusnie

Tema 2.2.: KpuBoanneiiHbie 5
VMHTerpaAasl

Tema 2.3.: IToTeHrmaapHbIe 4 7
BEKTOpPHBIE 10151

Tema 2.4.: Popmyaa I'puna 3 7
Pa3aea 6 14 26




Tema 3.1.: IlosepxHocTn

Tema 3.2.: IlopepxHOCTHBIE 7
MHTerpabl

Tema 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa
Ocrporpaackoro- ['aycca

Tema 3.5.: Obmas popmyaa 2 6
Crokca

DK3aMeH

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

1 CEMECTP

Pazoen 1

Tema 1.1. DneMeHTHI TEOPUU MHOKECTB

1. ColicTBa TEOPETHKO-MHOKECTBEHHBIX onepanuii. dynkiuu. CBoiicTBa 00pa3oB u Mpo-
00pa3os.

2. Meron maTeMaTU4eCKON MHAYKIUU.

3. Momnocth MHOXKeCTB. CuéTHble U Hecu€THhIE MHOXKeCTBa. Teopema Kanrtopa.

Tewma 1.2. JleiicTBUTEBHBIC YUCITA

1. Monyne BemectBeHHoro uncia. HepaBeHncTBa ¢ Moaynem.

2. 'eomeTpuueckas HHTEPIIPETALINS BEIIECTBEHHBIX unceln. [IpenenbHble TOUKH, OTKPBITHIE
Y 3aMKHYTBIE MHOKECTBA Ha YMCIIOBOM NpsAMOM. PacmmpeHHas yncinoBas npsmasi.

3. HaxoxeHue rpaHeil YuciIoBbIX MHOKECTB.

Tema 1.3. Yucnossle pyHKINN

1. Yucnosble pyHku. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Tepuoandeckue QyHkuuu. Oc-
HOBHBIE JIEMEHTApHbIE (PYHKIIUH U UX TpaPUKH.

2. Pemenne pyHKIMOHAIBHBIX HEPABEHCTB METO/I0M MHTEPBAJIOB.

3. Iloctpoenue rpadukoB GyHKLIUH.

Paszoen 2

Tema 2.1. IIpenen unciioBoil Mocne10BaTeNIbHOCTH

1. HaxoxxieHne npeenoB YUCIOBBIX TOCIIeI0BATENbHOCTEH. Tabmuia 5KBUBAJICHTHBIX T10-
cienoBarenbHOCTEW. CpaBHEHUE pOCTA MOCIEA0BATEIBLHOCTEN.

2. IloamocienoBaTeNbHOCTH M YaCTUYHBIC TIPe/Iebl. BEpXHUI 1 HIKHUHA TTpeesTbl moce-
JIOBAaTEJIbHOCTH.

Tema 2.2. Ilpenen uncioBoil pyHKIMH

1. HaxoxaeHue npeienoB YUCIOBBIX GyHKIUH. Tabmauma skBuBaneHTHbIX GyHkimid. Cpas-
HEHHUe pocTa QyHKIUH.

2. Pa3noxeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKILUH /10 IEPBOTO MOPSIKa MaJIOCTH.

3. OgHocToponHue npenensl. beckoHeunsle npeaesnsl GyHKIUU. YacTuuHbIE Ipeensbl,
BEPXHUI U HIKHUH MTpeaensl (yHKIHH.

Tema 2.3. HenpepbiBHbIE QYHKIIMH

1. UccnenoBanue ¢pyHKIMU Ha HenpepbIBHOCTH. Kiaccuukanus Touek paspbiBa.

2. CBoiicTBa HEMPEPHIBHBIX (YHKITAMN.

Pazoen 3

Tewma 3.1. IlpousBoansie u qudpepeHmranTb

1. IlpousBoHast pyHKIMH, €€ TeOMETPUUECKUN U (PU3MUECKUI CMBICI.




2. Texnuka nuddepeHupoBanus GyHKIIAN.

3. I'eoMeTpuyeckue IpuiIoKeHus: Tpou3BogHOM. [IpuOmmkeHHOe BEIYMCIIEHUE 3HAYCHUN

GbyHKIMHA ¢ ToMoIIbio auddepeHInanoB.

4. Breicime ipousBoHbIe. Beicime quddepennnanst. opmyna Jleiibauma.

Tema 3.2. OcHoBHBIE TeOopeMbI 0 AU GepeHIUpPYyeMbIX HYHKITUAX

1. Teopemsl @epma, Pors, Jlarpamka, Komm. Teopema [JapOy 0 mpoMeKyTOUHBIX 3HAYE-

HUSX IPOU3BOIHOM.

Tewma 3.3. IlpaBuna Jlonurans

1. ITepBoe mpaBuiioJlonurans

Bropoe npasuiio Jlonurans

Heonpenenennoctu qpyrux BUIOB.

Tewma 3.4. ®opmyina Teinopa

1. Pa3noxeHne OCHOBHBIX AJIeMEHTapHbBIX QyHKIUN 1o ¢popmyne Teinopa. [Ipumenenne Gpopmyibt
Teitnopa i BerAuCIeHUS mpeaenoB. [IpubirkeHHbIe BEIYUCICHHS ¢ TOMOIIBI0 (hopMyibl Teinopa.
Tema 3.5. Ilpunosxxenust audpepeHnnanbHOro UCUUCICHHS K UCCIEA0BAHUIO (PYHKIIUMA.

1. Haxoxxnenne npomMeKyTKOB MOHOTOHHOCTH M JIOKAJIbHBIX SKCTPEMYMOB (DYHKIIHH.

2. HaxoxpaeHnue rinobanbHbIX SKCTPeMyMOB (DYHKIIMHU, HETIPEPHIBHOM Ha oTpe3ke. Haxoxaenue
TOYHBIX TpaHel QyHKIIHH.

3. HaxoxneHue BeIMYKIIbIX (GYHKIMI U TOUEK reperuoa.

4. HepaBenctso MenceHa 1 ero mpuMeHeHus.

5. Acumnrotsl pynkuuu. [loctpoenue rpadukoB GyHKIHI ¢ TOMOIIBIO TPOU3BOTHBIX.

Tewma 3.6. O01iee nousTHE MpeAea: Mpeaen mno oase.

1. [Tonsitue 6a3bl. [Ipumepst 6a3. [Ipenen yncnoBoit pynkuuu mo 6aze. CpoicTBa GyHKINI UMEIOIINUX
npenen mo 6ase.

2. Ilpenen no I'eitHe. DKBUBaJIEHTHOCTb JIBYX OIPEACICHU Npeena B cllydae CU€THO-OPOKAEHHBIX
0a3. DKBUBaJICHTHBIE 0a3bl, (GUIBTPHI.

2 CEMECTP

Paszoen 1

Tewma 1.1. Heonpenen€unelii HHTETpa

1. OcHoBHbIe onpeneneHust. CBOMCTBA HeOIpeaeIeHHOr0 HHTerpaia. Tabauma nepBooOpa3HbIX
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKLIUH.

2. HTerpupoBaHre METOZ0M 3aMEHbI U METOAO0M MOoBeIeHUs PYHKIMH o] 3HaK Audde-peHnuana.
3. UnTerpupoBanue GyHKIMHA 110 YacTsIM.

4. lnTerpupoBaHye pallioOHaIbHbBIX (QYHKINH.

5. MHTerpupoBanue 1poOHO-TMHENHBIX HPPALMOHATIBHOCTEM.

6. AuddepenmanbHplii OUHOM.

7. IHTErppOBaHKe KBapaTUYHBIX UppannoHanbHOCTEN. [logcTanoBku Ditnepa.

8. InTerpupoBaHie TPUTOHOMETPUUECKHUX BBIPAXKECHUN. Y HUBEpCaIbHasi TPUTOHOMETPUYECKAS
M0JICTAaHOBKA.

Paszoen 2

Tewma 2.1. OnpenenéHHbIi HHTETpa

1. HaxosxaeHue onpeaeneHHbIX HHTerpaioB 1o ¢popmyne Helotona-Jlelibnuna. 3aMmeHa ne-peMeHHbIX
Y MHTETPUPOBAHHE I10 YaCTSIM B OINPEIETICHHOM HHTETpalie.

2. 'eomeTpuyeckue U GU3NUECKUE MPUIIOKEHUS ONPEeICHHOr0 HHTerpaa. Berancnenue miomaaen
IUIOCKUX (UTYp B JEKAPTOBBIX U MOJSPHBIX KOOpAMHATaX. Berunciaenre o0beMOB Tel U IIomaae
noBepxHocTel BpameHus. Haxoxxenue nenrpa macc.

3. UHTerpai ¢ nepeMeHHbIM BEpXHUM IpesesaoM. HenpepbhIBHOCTh HHTETpajia 0 BEPXHEMY NpEAETy.
JuddepeHumrpoBanue HHTErpaja 1o nepeMeHHOMY Mpeaeny.

Tewma 2.2. HecoOcTBeHHBIE HHTETPAITBI

1. Beruncnenne HecOOCTBEHHBIX HHTETpatioB 1o (opmyine Herorona-JleitOnuma.

2. UccnenoBanue Ha CXOUMOCTh HHTETPAJIOB OT 3HAKOMOCTOSTHHBIX (DYHKIIUN ¢ OJTHON 0CO00#
TOYKOH.



3. UccnenoBaHue Ha CXOAMMOCTb MHTETPAIOB OT 3HAKOMOCTOSHHBIX (DYHKIMH C HECKOJIBKUMU
0COOBIMH TOYKAMH.

4. VccrnenoBanue Ha CXOIUMOCTh HHTETPAJIOB OT 3HAKOoNepeMeHHbIX GpyHkiui. [Ipu3naku Abens u
Jupuxie cXoauMoCTH HECOOCTBEHHOTO HHTETpaia.

5. AGCOJIFOTHAsI CXOJIMMOCTh HecOOCTBEHHBIX MHTErpasioB. Kpurepuit Komm cxogumoctu
HECOOCTBEHHOTO MHTErpa’a.

Tema 2.3. MeTpuyeckue npocTpaHCTBA

1. ITonsiTe MeTpUUECKOro npocTpaHcTBa. [loHsATHE HOpMUPOBAaHHOTO NTpocTpaHcTBa. [Tpumepsl
METPUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.

2. OkpectHOCTU. OTKPBITHIE U 3AMKHYTBIE MHOKECTBA, CBSI3b MEX1Y HUMHU. BHYTpEHHOCTb,
IIPOU3BOJHOE MHOKECTBO, 3aMBIKAHHUE, BHEIIHOCTh, TPAHULIA.

3. Ilpenen pyHKIMM cO 3HAYCHUAMHU B METpHUECKOM IpocTpancTBe. CBolicTBa npenena. [Ipexen
nocienosarenbHOCTU. [penen pyHKuM B Touke.

Tema 2.4. KoMnakTHOCTb B METPUUECKUX IPOCTPAHCTBAX

1. ITosHbIe TpocTpancTBa. [IprMepsl MOIHBIX TPOCTPAHCTB.

2. [IpenkoMIakTHbIE U KOMIIAKTHbIE MHOXeCTBa. Kpurepuii KOMIIaKTHOCTH METPUUECKOTO
npocTpancTBa. KoMIakTHOCTh B TEPMHUHAX MOKPBITHH.

Tema 2.5. HenpepsiBHbIE 0TOOpaKeHNS METPUUECKUX MPOCTPAHCTB

1. HenpepriBHOCTB B TOuKe. HenpepbIBHOCTh Ha MHOKECTBE. JIOKanbHbIE CBOMCTBA HENIPE-PBIBHBIX
(GyHKIMIA.

2. OcHOBHBIE TEOPEMBI 0 HeNpepbIBHBIX PyHKIMAX. CBOMCTBA PYHKIMI, HENPEPHIBHBIX HA
KOMIIaKTax.

3. IlpuHIMI CKUMAIOIIMX OTOOPaXXEHUH U €ro IPUMEHEHUS.

Pa3zoen 3

Tema 3.1. IIpousBonusie u tuddepenuansl GyHKIUNA MHOTHX I€PEMEHHBIX.

1. HaxoxaeHne 4acTHhIX MPOU3BOIHBIX U Tu(depeHnuanos neporo nopsaka. Mcciaenopanue
byHkuuit Ha qUPPepeHIUPYEeMOCTb.

2. 'eomeTpuueckuii cCMbICT YaCTHBIX MPOM3BOAHBIX. KacaTenbHast M10CKOCTh, IOBEPXHOCTh YPOBHS,
IPaguEHT.

3. Haxox/ieHre 4acTHhIX IPOM3BOIHBIX U TU((HEPEHIINATIOB BBICIINX TOPSAIKOB.

4. ®opmyna Teiinopa 1 GyHKIMNA MHOTHX nepeMeHHbIX. Vcnonb3oBanue Gpopmyisl Teitnopa nis
NPUOIMKEHHBIX BBIUMCICHUMN.

Tema 3.2. JIokanbHbIe SKCTPeMyMbl (QYHKIMI MHOTHUX IEpEMEHHBIX

1. Haxox1eHre JTOKaIbHBIX SKCTPEMYMOB (DYHKIIMH MHOTUX [T€PEMEHHBIX.

Tema 3.3. HesiBHBIE QyHKLINN

1. HaxoxaeHne 4acTHBIX TPOU3BOIHBIX U TuddepeHnnanos HesBHOU (QyHKIuU. MccnenoBanue Ha
HKCTPEMYM HESIBHO 331aHHOM (DYHKIIMH.

2. HaxoxaeHne 4acTHBIX MTPOU3BOJIHBIX U MU (epeHIanoB cucTeMa HesBHbIX (PYHKIINH.
['eomeTpuueckue MPUIOKEHHUS TEOPUH HESIBHBIX (DYHKITHIA.

3. 3aMeHa nepeMeHHbIX B AU(depeHIInaIbHbIX BbIPAKEHUSX.

Tema 3.4. Y Ci10BHBIN 9KCTpEMYM

1. HaxoxaeHue ycaoBHBIX 3KCTPEMYMOB METOJIOM CBOOOJIHBIX AUPPEPEHIINATOB U METOIOM
MHOXkUTENeH Jlarpanxka.

3 CEMECTP

Paszoen 1

Tema 1.1. YucnoBblie psiabl

1. MccnenoBanue cX0IMMOCTH 3HAKOIIOCTOSHHBIXPAA0B. [Ipu3Haku cpaBHeHus. IHTErpanpHsIii
npu3Hak Komm-Maknopena.

2. UccnenoBaHue CXOAUMOCTH 3HaKonepeMeHHbIX psiioB. [IpusHaku Jleiitonuna, AGens u Jupuxie.
AGCo0THAs CXOIUMOCTD PSI0B.

3. UccrnenoBanue cX0AMMOCTH JBOMHBIX U IOBTOPHBIX PAOB.

4. VccrnenmoBanue CXOUMOCTH OECKOHEYHBIX TTPOU3BEICHUH.

Paszoen 2



Tema 2.1. ®yHKIMOHAIBHBIE OCJIEIOBATEILHOCTH U PSAJIBI

1. HaxoxaeHne MHOKECTBA CXOUMOCTH (DYHKITMOHAIEHOW MOCIEI0BATEIBHOCTHU U €€ Tpe-I1eIbHON
GyHKIIHH.

2. UccnenoBanue NOCIeI0BATENbHOCTU (DYHKIUN HA PABHOMEPHYIO CXOAUMOCTb.

3. UccnenoBanue GyHKIMOHAIBHOIO psiZia HA paBHOMEpHYIO cxonumocTs. [Ipusnaku Beliepmpacca,
Abens u [lupuxie paBHOMEPHOM CXOAUMOCTH (GyHKIMOHATIBHOTO psifa. Kpurepuii Komn
PaBHOMEPHON CXOAUMOCTH (PYHKLIMOHAIBHOTO psjia.

4. IlpenenpHblil Iepexo M0/ 3HAKOM MHTErpaia U Ipou3BoAHON. [lowieHHOe HHTErpupoBaHue U
nuddepeHnpoBanue.

Tema 2.2. CrerneHHbIe PsiIbl

1. HaxoxneHue paguyca 1 HHTEpBajla CXOAUMOCTH creneHHoro psaaa. @opmyna Komu-Agamapa.
JlelicTBUA CO CTENIEHHBIMU PSJIaMH.

2. Pap Teiinopa. Pa3noxxenne oCHOBHBIX AJIeMEHTapHbBIX GpyHKIui B psaj Teinopa. Pa3noxenue
¢bynkuuii B psig Teitnopa.

3. CymmupoBaHue cTeneHHbIx psaoB. opmynsl Diinepa. CBoiicTBa runepOonnyeckux GyHKINH.
Tewma 2.3. Psaast @ypne

1. Paznoxenue Qynkuuii B psa @ypbe Ha IpoMexyTke -, mt]. PasnoxxeHnue no cunycam u o
KocuHycaM. Pa3ioxenne QyHKIMNA B TPUrOHOMETPUUYECKUHN PsiJi HA IPOU3BOJIBHOM IPOMEXYTKE.

2. Ilounennoe uHTerpupoBanue u 1udepenuponanue psagos Pypoe. Cymmuposanue psaioB Oypee.
Pa3zoen 3

Tema 3.1. UHTerpansl, 3aBucsIue OT apamMeTpoB

1. UccnenoBanue paBHOMEPHOM CXOJIMMOCTH ITapaMeTPUUECKUX UHTErpaioB. MIHTerpupoBanue u
JuQepeHIMpOBaHNE UHTETPAJIOB 10 [TapaMeTpy.

2. Boruncnenue onpeieleHHbIX UHTErpajioB METOI0M BBEACHHUS [1apaMeTpa.

Tewma 3.2. DiinepoBbl HHTErPAJIbI

1. M'amma-dynkums. bera-gynkuus. BeraucieHue onpeaeneHHbIX HHTETPaIoB ¢ MOMOIIBIO TaMMa- U
6era-QpyHKIUH.

Tema 3.3. IIpeoOpazoBanne Oypne

1. CoiictBa npeoOpazoBanus Pypre. Popmyna oOpalieHus.

2. Haxoxnenne npeodpazoBanuit dypre.

Tema 3.4. ACUMITOTHYECKUE PA3IIOKEHUS

1. HaxoxaeHre aCUMITOTHYECKUX pa3iokeHni GpyHKiui. JlefcTBUs HaJ aCHMITOTUYECKUMU
Pa3II0KECHUAMU.

2. ®opmyna cyMMupoBaHus Diliepa-MakiiopeHa.

3. HaxoxeHne acCMMITOTHK TapaMeTpUUECKUX UHTerpanoB. Jlemma BaTcona u merop Jlamnaca.
Pazoen 4

Tema 1.1. Mepa Xopaana

1. Kpurepnii n3mepumoctn MHOXkecTBa 1o JKopaany. CBOMCTBa M3MEPUMBIX MHOKECTB. Mepa
IPSIMOTO ITPOU3BENEHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tewma 1.2. KpaTnslii nuaterpan Pumana

1. CBeneHue 1BOMHOTO MHTErpaja K NOBTOpHOMY. [lepeMeHa nopsiika MHTErpUpOBaHUS B IBOMHOM
WHTErpae.

2. 3aMeHa IEPEMEHHBIX B IBOITHOM MHTETpaJIe.

3. CBeneHue TpOMHOIO UHTErpaja K MOBTOpHOMY. [lepemMena nmopsiaka HHTErpupoOBaHUs B TPOMHOM
UHTETpaIe.

4. 3aMeHa NIepeMEHHBIX B TPOMHOM MHTETpaJe.

5. 'eoMeTpudeckuii U PU3NUECKU MPUIIOKEHHS TBOMHBIX M TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEeHHBIE KpaTHBIE HHTETPAJIBI

1. UccnenoBanue Ha CXOAMMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Pa3zoen 5

Tema 2.1. Kpussie

1. [TapameTpu3anus INIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnaenue juinH KpuBbIX. HaTypanpHas napaMerpusanus.



Tema 2.2. KpuBoJIMHEHBIE MHTETPAIBI
1. BeruncneHne KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO POJA.
2. Beruncnenre KpuBOJIMHEMHBIX UHTETPAIOB BTOPOTO poja.
3. ®u3nyecKue NpuIOKEHUSI KPUBOJIMHENUHBIX HHTETPAJIOB.
Tema 2.3. [loTeHuMaIbHBIE BEKTOPHBIE MOJIS
1. IlpoBepka ycinoBuii monHoro auddepeHiyana B 0JHOCBI3HONW 00JIaCTH.
2. ®opmyna HeroTona-JleltOHuIa 111 PYHKIIMHM MHOTHUX TIEPEMEHHBIX. POTOp BEKTOPHOTO TOJIA.
[{upKynsus BEKTOPHOT'O IIOJISI BAOJb 3aMKHYTON KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Berunicnenue ABOWHBIX MHTETPAJIOB ¢ IOMOIIBI0 opmyitbl ['pruna. Berancinenue miomaaei npu
MOMOIIN KPUBOJIMHEHHBIX HHTErpanoB. Paznuunbie popmbl 3anucu ¢popmysl ['puna.
Pa3zoen 6
Tema 3.1. [ToBepxHoCTH
1. [TapameTpu3anusi HOBEPXHOCTEN.
2. HaxoxaeHue kacaTenbHON IUIOCKOCTH U HOpMaiH. Beruncnenue nepBoit kBaapaTuaHou hopmy
MOBEPXHOCTH.
3. Berurcienue mioniaaeii moBepXHOCTEH.
Tema 3.2. I[loBepXHOCTHBIE HHTETPAJIbI
1. Beiuncnenue noBepXHOCTHBIX HHTErPAJIOB IEPBOrO poja.
2. BoruncneHue noBepXHOCTHBIX HMHTErPajioB BTOPOTO poja.
3. 'eometpuyeckue u Gpusnveckue MPUIOKEHHUS MOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. Beruncnenue moBepXHOCTHBIX HHTErpaioB mpu nomoiu ¢popmyinsl Ctokca. Paznuunbie GopMbl
3anmcu Gopmyiel CTokca.
Tewma 3.4. ®opmyina ["aycca-Octporpaackoro
1. BoruncneHue noBepXHOCTHBIX HHTErpaioB pu rmomouu Gpopmyisl Octporpaackoro-Iaycca.
Beruucnenne 00eMOB IIpy OMOIIM TOBEPXHOCTHBIX HHTErpaioB. Pasnnunbie GpopMel 3anucu
dopmyinel Octporpajckoro-I'aycca.
Tema 3.5. O6mas ¢popmyna Ctokca
1. Beruucnenue BHENTHETO MTPOU3BEICHUS U BHEIIHETo nuddepeHnmana nuddepeHnanbHbIx GopM.
2. 3aMeHa nepeMeHHbIX B AuddepeHnnanbHoi Gopme.
3. O6mas popmyna Crokca. Jlemma [Tyankape. @usndeckue npunoxerus quddepeHmaTbHbIX
dopm.
7. Tembl J1abopaTopHbIX padoT (JIaGopaToOpHbIil NPAKTHKYM)
He npenycmotpens! yueOHbIM tutaHoM OOII.
8. [IpumepHasi TeMaTHKa KypcOBBIX padoT
He npenycmotpens! yueonsim mianom OOIT.

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTHBHBIE U HHTCPAKTUBHBIC (I)OpMLIZ JICKOUHU, MPAKTHUYCCKUC 3aHATHA, KOHTPOJILHBIC pa6OTLI,
KOJUIOKBUYMEBI, 3a4CThbl U 3K3aMCHBLI. B TteueHue CCMCCTPOB CTYACHTHI PCHIAKOT 3aJa4M, YKA3dHHBIC
mpenoaaBaTCiICM.

6.YueOHO-MeTOAUUYECKOEe oOecrnedeHHe CaMOCTOSITEIbHONH PpadoThl cTyaeHTOB. OueHOYHbIe
CpefCTBa [JISl TeKYyllero KOHTPOJIsl YCIeBAaeMOCTH, NMPOMEKYTOYHOH aTrecTallid 10 MTOraM
OCBOCHMSA THCIUIIHHBI.

6.1. Ilian camocTosiTeIbHON PadOTHI

Ne i/m HanmeHoBaHMe TeMbI Bua camocTosiTe/IbHOM padoThI




Cemectp-1

1.1--1.3

DNEMEHTHI TEOPUH
MHOECTB.
JleMicTBUTEIbHBIC YHCIIA.
YucnoBbie GyHKIIUH

KonTtponbHast padora Ne 1

2.1-31

IIpenen yncnoBou
MOCIIE0BATEIHLHOCTH.
IIpenen yncnoBou
GyHKIIHH.
IIpousBoaHas u
nuddepeHnmal.

HccnenoBaTenbekas TOMaIHss
paborta Nel

3.2-3.4

OCHOBHBIE TEOPEMBI O
nuddepeHIpyeMbIX
¢yukuusx. [Tpasuio
Jlonurana. ®opmyna
Telnopa.

KontponbHas padota No2

3.5-3.6

Jlpunoxenue

QG pepeHIaIbLHOr0
WCUHCTICHUS K
WCCJICIOBAHHUIO (DYHKIIHH.
OO61ee noHATHE TIpeiena.

HccnenoBarennckas JoMaIIHss
paborta Ne2

Cemecrtp-2

11,2122

Heonpenenennsiit
uHTerpai. OnpeneneHHblil
uHTerpai. HecooctBeHHbIE
WHTETPaJIbL.

KontponbHas padota Ne 1

2.3,25,31

Merpuueckne
IIPOCTPAHCTBA
.HenpepbIBHOCTB CIIOKHON
¢bynkunu. OyHKuun
MHOTHUX ITEPEMEHHBIX.

Teopernuecknii Tect Nel

3.2,3.3,34

IIpousBoaHbie U
nuddepermuanbl GyHKIAMR
MHOTHUX IIEPEMEHHBIX.
®opmyna Teitopa.
JlokaJIbHBIE DKCTPEMYMBI.
Y CII0BHBIN SKCTPEMYM.

KonTposnbnas padora Ne 2

Cemectp-3

11,21,

YucnoBsle psiabl.
DyYHKIIMOHATIbHBIE
MOCJIEA0BATEIBHOCTH U

pAIBI

KonTposnbnas pabora Ne 1

2.2-2.3

CreneHHble paabl. Psabl
Dypee

HccnenoBatenbekas JOMAITHSIS
pabota Nel

3.1-34

WHTerpaisl, 3aBUCSIIAE OT
apaMeTpoB. DUIEPOBBI
WHTETpaJIbI.
[IpeobpazoBanue Dypre.
ACHUMIITOTHYECKHE
pa3IoXKEHUS.

Teopernuecknii Tect Nel




41,42,
421,

Mepa Kopnana. Kparasie
uHTerpainsl Pumana.
Kpartnbie HecoOCTBEHHBIC
UHTETPaJIbI.

Teopernueckuii Tect Nel

4.2-4.4

KpuBonuneiinbie
WHTErPaJIbI.
[TorenuuanbpHbIE
BEKTOpHBIE noJist. Dopmyna
I'puna.

Teopernueckuii Tect Nel

5.1-5.3

[ToBepxHocTH.
IToBepXHOCTHBIE
uHrerpansl. Dopmyna
Crokca.

HccnenoBaTenbckas JoManHss
paborta Ne 3

5.4-5.5

®opmyia ["aycca-
Octporpaackoro. O6mas
dbopmyna Crokca.

KontponbHas padota Ne 1




IIpumeyanue
P®OH/J OHEHOYHBIX CPEJICTB

OueHoOYHBIE CPeICTBA AJI TEKYIero KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHOM aTTecTalluu

KpnTepml OICHKH HpOMe)l(yTO‘lHOﬁ aTrrecranum B (l)opMe 3adgeTa

Onenka | XapakTepucTHKa TpeOOBaHUH K pe3yabTaTaM aTTecTaluu B popMe 3adyera

«3a4TeHO» TeopeTrrueckoe cofiep)aHue Kypca OCBOCHO MOJTHOCTHIO 0e3 MPoOeioB WK B
1[EJIOM, WJIA OOJIbIIIEeH YacThI0, HEOOXOIUMBIC TPAKTHYECKUE HABBIKK PAOOTHI C
OCBOEHHBIM MaTepHaioM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(OPMHUPOBAHEI,
BCE WU OOJIBIIIMHCTBO MPEAYCMOTPEHHBIX paboyeil mMporpaMMoii yu4eOHbIX
3aJIaHUH BBIMOJHEHBI, OT/ICJIbHBIC U3 BBIIOJHCHHBIX 3aaHUN COJIEPIKAT
OIIIHOKHU.

«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMUMbIEC HABBIKU
paboThl HE CHOPMHUPOBAHBI WK CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHO#l mporpaMmoit 3a1aHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYObIMU OIMOKaMH, KA4YECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJIOB, OJIM3KUM K MUHUMYMY.

KpuTtepun oneHKH NpoMesKyTOYHOH aTTeCTAMHM B (hopMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHM K pe3ylnbTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTAN4HO» Teopernueckoe coxpepxkaHue Kypca OCBOEHO MOJIHOCTBIO 0e3

MpoOeNoB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPETYCMOTPEHHbBIE
paboueit yueOHOM TporpaMMoit yueOHbIe 3a/IaHusI BBITIOJIHEHBI 0€3yNpevHo,
KAayeCTBO WX BBIINOJHEHHS OICHEHO YHCIOM O0ajoB, OJM3KUM K
MaKCHMYMY.

«Xopomo» Teopetndeckoe conepkaHue Kypca OCBOCHO B IIeJIOM 0e3 mpoOernos,
HEOOXOMMBbIEC TIPAKTUYECKHE HABBIKA PaOOTHI C OCBOSHHBIM MaTEpHaIOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpelyCMOTpeHHbIe pabouel  yueOHOil
porpamMMoil yaeOHbIe 3a/laHusI BBITIOITHEHBI C OT/IEIBHBIMA HETOYHOCTSIMH,
Ka4yecTBO BBINIOJHEHUs OOJBIIMHCTBA 33JaHUN OLIEHEHO YMCJIOM OasoB,
OMU3KUM K MaKCUMYMY.

«Y IOBIIETBOPUT Teopernueckoe copep:kaHue Kypca OCBOCHO OOJbIICH YacTbio, HO
€JIbHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, He0oOXOIHMbIe
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM




HpOFpaMMOﬁ y‘-I€6HI:IX 3aﬂaHI/II71 BBIINTOJIHCHBI, OTACJIABHBIC U3 BBIITIOJTHCHHBIX
3a/IaHAI COJIEPIKAT OIIHOKH.

«HeynosnerBop Teopernueckoe  coxepxkaHue  Kypca  OCBOGHO  YacTHYHO,
UTETIHHO» HEOOXOJMMbIE HAaBBIKM pabOThl HE CGHOPMUPOBAHBI WM CHOPMUPOBAHEI
OT/AENbHBIE U3 HHX, OOJNBIIMHCTBO INPEIyCMOTPEHHBIX paboueil yueOHOi
IpOrpaMMoOil  y4eOHBIX 3aJaHMH HE BBIIOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBIMOJIHEHHS OILCHEHO YHCIOM OalioB,
ONMM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSTeIbHOI PadoThl CTYICeHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4EOHOH NEATENIbHOCTH OOydaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0/JX0/1a K PELIeHUI0 IIpo0sieM yuyeOHOro u NpopecCHOHANBHOTO YPOBHS.

AynuropHas caMoCTOsTeIbHas paboTa o y4eOHON JUCHMIUIMHE OCYLIECTBIIAETCS Ha Y4EOHbIX
3aHATUAX M0J HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U 110 €r0 3aJaHMIO.

BreaynuropHas camocTosiTesibHasi paboTa BBIMOIHACTCS 110 33/IaHUI0 TpETnoaBareis 0e3 ero
HEINOCPEACTBEHHOIO yYacTHS.

Buapl 3aganuii 11 BHEaAyTUTOPHOW CaMOCTOSATENIBHON pabOThI, WX XapakTep, YYUTHIBATH
cneunuky u3ydaeMoi yueOHOM TUCUUIUIMHBI, HHIAUBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIerocs.

KoHTponbs caMocTosITeENbHON padOThI U OLIEHKA €€ pe3yJIbTaTOB OPTaHU3YeTCsl KaK €IUHCTBO
IBYX dopM:

1.caMOKOHTpPOJIb U CAaMOOIIEHKA 00y4aronerocs;

2.KOHTPOJIb U OLICHKA CO CTOPOHBI IPENO1aBaATE.

Opranu3anus 1 pyKoOBOJACTBO Ay IUTOPHOIi CAMOCTOSITEIbHON PadoThI

AynuTopHas caMoCTOsITeNbHast paboTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YUeOHBIX 3aHATHSX O]
HENOCPEICTBEHHBIM PYKOBOJICTBOM INPENOJIaBATENSI U MO €r0 3a/IaHuIO.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENIbHONU PaOOTHI ABIISIIOTCSA:

- BBINIOJIHEHUE Ja0OpaTOPHBIX U MPAKTUYECKHX pabOT OCYIIECTBISETCS Ha J1abDOpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM C rpadukoM yuebHoro mpouecca. s obecneueHus
CaMOCTOSITENIbHOM  paloThl MpenojaBaTeNs MU  pa3pabaThIBAlOTCS METOAWYECKHE YKa3aHUsd 110
BBINOJIHEHUIO TAOOPaTOPHOH /MPaKTUUECKOM padoThI.

Pabora ¢ nuTeparypoii, ApyruMu UCTOUHUKAMHU MH(POPMALUH, B T.4. SJIEKTPOHHBIMHU, MOXKET
peaIn30BbIBATbCS HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKM HH(POpPMALUU
MOTYT OBITh TNpEACTaBIEHbl Ha OYMa)KHOM W/WJIM 3JIEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
NurtepHer.

[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMaLUHU, ONpeeiseT
BpeMs Ha MpopaboTKy TOKyMeHTa U (opMy OTYETHOCTH.

CaMo U B3aMMOITPOBEPKA BBIMOJIHEHHBIX 33JJaHUI yallle BCEro MCMOJIb3yeTCs Ha CEeMHUHAPCKOM,
NPaKTUYECKOM U JAPYrHX BUOax 3aHATHH. [IpobieMHas /cuTyaninoHHas 3aja4a JJOKHA UMETh YETKYIO
(bOopMyIUPOBKY, K HEH JTOJKHBI ObITH ITOCTABJIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HalUTH
u o0ocHOBaTh. KpuTepuu OLIEHKHM NpPaBUIBHOCTH pEIIEHUS NPOOJIEeMHOI/CUTYallMOHHOW 3a/1a4u
JIOJDKHBI OBITH U3BECTHBI BCEM 00 yUYarOIIHMCS.

Opranusanusi 1 pyKoBOACTBO BHEAYAUTOPHOH padoThl

BaeaynuTopHas camocTosiTenbHas padoTa BBINOJIHAETCS MO 33/1aHUIO MperoiaBaTens, Ho 6e3 ero
HENOCPEACTBEHHOT O yYacCTHsl.

[lpyu mpenbsBIEHMH BHJIOB 3aJaHUl Ha BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO paboTy
pPEKOMEHAyeTCs MCIOJIb30BaTh JU(PPEepeHIUPOBAHHBIA IMOAX0J K YPOBHIO MOATOTOBIEHHOCTH
oOyuaromierocsi. Ilepen BBIOTHEHHEM BHEAYTUTOPHOH CaMOCTOSITENBHOW pabOTHI HpernojaBaTelb
IIPOBOAMT KOHCYJIBTALlMIO C ONPEIEICHUEM LEIU 3aJaHus, €r0 COIEP)KaHUsA, CPOKOB BBIIIOJHEHUS,



OPUEHTHPOBOYHOTO 00BeMa pPaboThl, OCHOBHBIX TpeOOBaHWU K pe3ysbTaraM pPabOThl, KPUTEPHUEB
OIICHKH, (OpM KOHTPOJSL W TEpeyHs IUTeparyphl. B mporecce KOHCYIbTAIMH TPENOAaBaTeIhb
MpeIyNpexIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKaX, BCTPEUAIOIIMXCS MPU BBIMOJIHEHUN 33JaHUsl.

Jlis  MeToaudeckoro  oOecreueHuss W PYKOBOJCTBA CaMOCTOSITENIBHONM paboToll B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS yuyeOHbIE MOCOOMS, METOAMYECKUE PEKOMEHIaluu
M0 CaMOCTOSITEJIbHOW MOJArOTOBKE K PA3IMYHBIM BHJAAM 3aHSITHI C YYETOM CHEIUAIBHOCTU YYEOHOM
JTUCIUIUINHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYICHTOB, 00beMa U COJEpKaHUS CaMOCTOSATEIbHOU
paboTsl, GOpM KOHTPOJIS U T.II.

CamocTtosTenbHas paboTa MOXKET OCYILECTBISATHCS UHIAMBUIYaIbHO WM IPyHIaMH CTYAECHTOB
B 3aBHUCHUMOCTH OT IIeTTHM, O0beMa, KOHKPETHOW TEMaTUKH CaMOCTOSTEIbHOW paboThl, ypOBHS
CJI0)KHOCTH, YPOBHS MTOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3amanuii 11 BHEAYIUTOPHOU CaMOCTOSTENIEHON paOOThI MOTYT OBITh:

- JUIs OBJAJICHUs 3HAHUSMU: YTEHHUS TEKCTa; COCTaBJCHMs IUIaHA TeKCTa; rpaduueckoe
U300paXeHHe CTPYKTYphl TEKCTa; KOHCIEKTUPOBAHWE TEKCTa; BBIMUCKM M3 TEKCTa; paboTra co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HcclefoBaTeibcKas paboTa; HCHOJIb30BAaHUE ayAuo U
BHJICO3AINCEN, KOMIIBIOTEPHOW TEXHUKU U IHTEPHET PECYpPCOB U JIp.;

- 17151 3aKpeIJICHHs M CUCTeMaTU3alliuy 3HaHMii: padoTa ¢ KOHCIEKTOM JICKIIMH; IIOBTOpHAas paboTa
HaJ y4eOHBIM MaTepualioM; COCTABJICHHE IUIaHA, TE3UCOB OTBETA; COCTABIICHUE TaOJHIl, peOdycoB,
KPOCCBOPJIOB, TJjoOccapusi [UIsl CcHUCTEMaTH3aluu Y4eOHOro Marepuana; H3yuYeHUEe CIOBapeu,
CIIPAaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIC BOIPOCHI; aHAJTUTHYECKas 0O0pabOTKa TEKCTa; MOATOTOBKA
COO0O0IIIeHUH K BBICTYIUICHHUIO HAa CEMUHape, KOH(PEepEeHIIUH; OrOTOBKA

pedeparoB, TOKIAN0B; cOcTaBlieHUe Ouorpaduii, 3aaHnii B TECTOBON opMe | JIp.

- ana GOpMUPOBAHMA YMEHUW: peUIeHHe 3aJady M YOpaXHEeHWil 1o oOpasily; pelieHue
BApUATUBHBIX 33]1a4 M YIIPAKHEHUN; COCTABICHUE CXEM; PEIICHUE CUTYAIMOHHBIX ITPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; MIPOCKTUPOBAHUE U MOJICIIMPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB TPO(heCcCHOHATBHON eATeTbHOCTH, MOATOTOBKA MPE3EHTAlMN, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-?KCIIEpUMEHTaNIbHAs paboTa; MPOEKTUPOBAHNE U
MOJICIUPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB NMPOGECCUOHATBHOMN IeITETLHOCTH U JIP.

Jns  obecrieueHUsT BHEAyIUTOPHOM  CaMOCTOSTENBbHOM  pabOThl MO  JUCIUILIAHE
npernojiaBatesieM pa3pabaTbiBaeTCs TMEPEeUeHb 3aJaHui 1T CaMOCTOSITENHbHOM pPaOOThI, KOTOPBIMA
HeoOxoauM 75 93P PEKTUBHOTO YIIPaBIEHUS JAaHHBIM BUAOM y4EOHOMN JAeITeTbHOCTH 00yJarOIINXCS.

[IpenomaBaTenb OCYIIECTBIISET YIPABICHUE CAMOCTOSATEIBLHON paboToil, peryaupyer ee o0beM
Ha OJJHO yueOHOe 3aHSATHE U OCYIIECTBISET KOHTPOIb BBIMOIHEHUS] BCEMU CTYACHTaMU Tpymmbl. J[is
yn00CTBa TMpenojaBaTesib MOXET BECTH BEIOMOCTh Yyd4e€Ta BBIMOJHEHUS MHUHHUMYMa 3aJaHuH,
HEOOXOUMBI [T JOTTYCKa K UTOTOBOW aTTeCTallUU MO JUCIUILTHHE.

B mporecce camocTosiTebHON pabOTHl CTYAEHT MPUOOpETaeT HABBIKM CaMOOpTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYIPABIEHUSI U CTAHOBHUTCA aKTHBHBIM CaMOCTOSITENIBHBIM CyOBEKTOM Y4eOHOI
JIeSATeTLHOCTH.

CTyIeHT caMOCTOSITENIbHO OMpEeeNsieT PEKUM CBOSH BHEAYAUTOPHON pabOTHI U Mepy TpyAa,
3aTpayMBaeMOro Ha OBJAJCHUE 3HAHUSIMH W YMEHHSIMHU TIO KaXJIOW HUCIUIUIMHE, BBITOJHSIET
BHEAYJIUTOPHYIO pabdOTy MO MHAWBUIYaTbHOMY IUIaHY, B 3aBHCUMOCTH OT COOCTBEHHOH MOJTOTOBKH,
Oro/KeTa BpeMEHU U APYTUX YCIOBUH.

ExXenHEeBHO CTYIEHT [IOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOW CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHONH CAMOCTOSTENBHON pPabOTHl CTYIASHT HMEET MPaBo
oOpamaTbCsl K MPENoJIaBaTeNli0 3a KOHCYJIbTAIMEH C 1EIbI0 YTOUYHEHUS 3aJaHusi, (GOpPMbI KOHTPOJIS
BBITIOJIHEHHOTO 33/I1aHMUS.

6.3. Martepuanbsl 1Jisi NPOBeJeHHS] TeKyLIero W IPOMEXYTOYHOr0 KOHTPOJISI 3HAHMH
CTYEHTOB
Bonpocs! 1J1s1 OLIeHKH Ka4eCTBa 0CBOCHHUS M CIUIIIMHBI



RBoOoo~N Ok~ wh

23.

24.
25.
26.

27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

0.
1.
12.
13.
14.
15.
16.
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20.
21.
22.

OnpeneneHnne MHOXECTBa, MOAMHOXECTBAa. MHOXECTBO, OrpaHHYEHHOE CBepXy (CHHM3Y), MPOCTO
OTpaHUYEHHOE.

Ornpenenenre TOYHOM BepxHEH (HMKHEH ) rpaHl MHOXKECTBA.

Omnpenenenne NpocToii, CI0KHOM, 00paTHON (HYHKIINH.

OrnpezesieHne 4eTHOM, HEUeTHON U IEPHOIUICCKON (YHKIIUH.

Omnpenenenue Bo3pactaroleid, yoplBaroIen, CTporo MOHOTOHHOM (PYHKIIMM B TOUKE, HA OTPE3KE [a, b]

CrniocoOnI 3a1auus QYHKIIUH.

Omnpenenenne mociea0BaTeIbHOCTH.

OnpezneneHne NOCIeI0BATEIFHOCTH, OTPAaHIHYEHHON CBEPXY (CHH3Y), TPOCTO OTPaHUICHHOM.
Omnpenenenne 6eckoHeuHO OobIoN (0. 6.) TOCIETOBATEIHPHOCTH (OECKOHEUHBIH Mpeae).
Onpenenenne 6€CKOHEUHO Mol (0. M.) TIOCIIEIOBATEILHOCTH (HYJICBOM MPEIE)

JlokazaTh TeOpeMy O CyMMe JIBYX 0.M. ITOCIIEIOBATEILHOCTEH.

Jlokazatk TeOpeMy O pa3HOCTH JIBYX 0.M. ITOCIIEIOBATEILHOCTEH.

Jloka3zaTth TeOpeMy 00 OTpaHMYEHHOCTH ABYX 0.M. TIOCJIEIOBATEIILHOCTEH.

Jlokazatk TeOpeMy O NMPOU3BEICHUH 0.M. Ha OTPAHUYCHHYIO MOCIICIOBATEIBHOCTD.

Jloka3zath TeopeMy o miepexoje 0.M. B 0.0 IOCIe10BaTeIbHOCTh M HA000POT.

OnpezneneHue CXOASAIICHCS TOCIEI0BATEIILHOCTH (KOHEYHBIH MTpe/Ie).

Jloka3aTb OCHOBHYIO TEOPEMY O CXOJSIICICS MOCIEA0BATEIBHOCTH.

Jlokazatk TeOpeMy O €MHCTBEHHOCTH IpeJeNia CXOASAIICHCS TI0CIIeIOBATEIBHOCTH.
Jloka3zaTth TeOpeMy 00 OTpaHHYEHHOCTH CXOSIICHCS TTOCTIEI0BATEIIBHOCTH.

Jlokazatk TeopeMy 00 apu(METHUECKUX ACUCTBUSIX CO CXOASIIMMHUCS TOCIIC0BATEIILHOCTAMHU.
JlocTaTouHbIC YCIIOBUSI OTCYTCTBHSI MPEJIeIia MOCIEeI0BATSIIEHOCTH.

OnpeneneHue pacXoAsIIecs MOCIeI0BaTEIBHOCTH.

n n(-1 n - 72.
Jloka3zats OTCyTCTBHE IIpEieiia OCIEI0BATEIbHOCTH (_1) ’{2 ) }v sin En 1 COS En

Omnpenenenue Bo3pacTarolieid, yopIBaroIel, CTpOro MOHOTOHHOM MOCJIeI0BaTEIbHOCTH.
OrnpezenieHre HEBO3PACTAIOIICH, HEYOBIBAIOIIEH, MOHOTOHHOM MOCIEI0BATEIILHOCTH.
Jloka3atb TeopeMy O CXOJIMMOCTH MOHOTOHHOM OTPaHUYEHHOU MOCIIEI0BATEIbHOCTH.
n
1

TeopeMa 0 CXOIMMOCTH MOCIea0BaTenbHOCTH | 1+ —

Jlokasate TeopeMy O Mpejiene NpoMeKyTOUHON MOCie10BaTEeIbHOCTH.
Omnpenenenre KOHEYHOrO U OECKOHEYHOT 0 IPeIeoB (DYHKIIMU B TOUKE.
JlocTaTtouHble yCI0BUS OTCYTCTBUS Npejiena QyHKIHH.

Haiitu nipenien dynximun f(x)=sin x, f(x)=cosx, mpu X —> 0.
Ompenenenne 6.M. u 6.0. GyHKITUN B TOYKE.

Omnpenenenue 6.M. QYHKIUNA OTHOTO MOPSIIKA.

Omnpenenenne SKBUBAJIEHTHBIX 0.M. QYHKIIHIA.

Onpenenenue 6.M. QyHKIUHU 0oJiee BEICOKOTO MOPSIKA MAJIOCTH.
CaoiicTBa 3HauKa o ( )

Omnpenenenue 6.0. GyHKIMI OJHOTO MOPSAIKA POCTA.

Onpenenenne 6.6. pyHKIIMN OOJIEE BEICOKOTO TIOPSIKA POCTA.

JlokaszaTh epByI0 TEOpEMY O CYLIECTBOBAaHHUHM Ipesiesia QYHKIUU B TOUKE.
Teopema 06 apupmMeTnueckux AeHCTBUIX ¢ npeaenaMu QyHKIUH.
Omnpeznenenre 0JHOCTOPOHHUX (TPaBOTO U JIEBOTO) MPeIeoB (PYHKIHUU B TOUKE.
Bropas Teopema o cyiiecTBoBaHUH npezena GyHKIMH B TOUKE.

Jlokazate TeopeMy 00 apuMeTHUECKUX ACHCTBUSAX C HEMIPEPHIBHBIMU ()YHKIIUSAMHU.
JlokazaTh nmepBbIil 3aMevaTeIbHbIN TPEeae.

Jloka3aTs BTOpOM 3aMedaTeIbHbIN Ipeaes.

Tabnuiia S5KBUBAJICHTHBIX (PYHKITHH.

[TepBoe u BTOpOE OnpeeseH st HeNPepbIBHOW (DYHKIIUU B TOUKE.



48. VccnenoBarh Ha HEMPEPBIBHOCTD GYHKIMIO Y =sinnx,y =cosnx,y = x>,y =x*,y=e™ npu xeR .

49. Viccnenosats Ha HenpepbiBHocTh GyHkmmo Y = In X mpu X)0

50. OnpeneneHre 0THOCTOPOHHEH (JEBOM U MPaBOil) HEMPEPHIBHOCTH (PYHKIIMH B TOUKE.
51. Teopema 0 HEMPEPHIBHOCTH (YHKIIMH B TOUKE.

e Knaccudukanus Touek paspbiBa GyHKIUH.

e lccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKITHH:

.1 1 Ux 1 1 1
y=sin—,y=cos—,y=e"",y=—__—,y=arctg—,y=arcctg — B rouke x=0.
X X 1+2 X X

e JlokazaTh TEOpEMY O HEIIPEPHIBHOCTHU CIOKHOU (DYHKIIUU B TOUKE.

e Omnpenenenue nmpou3BogHON GyHKIMU. Ee reomerpuieckuii 1 GU3NIECKUNA CMBICIT.
e VYpaBHEHHUE KacaTeIbHON U HOpMaIH K rpaguKy GyHKIUU.

52. Onpenenenne quddepeHIupyeMoit GyHKIIUH.

53. Jlokazats Teopemy o nuddepeHmpyemMocTy GyHKITUH.

54. Jlokazatb TeopeMy 0 HenpepbIBHOCTH quddhepeHIrpyeMoit ¢ yHKITHH.
55. Onpenenenue nuddepenimana GyHKIUN.

56. Jlokazatb TeopeMy O MPOU3BOAHON CYMMBI M PA3HOCTH JBYX () YHKIUH.
57. JlokazaTh TeopeMy O MPOU3BOIHON MPOU3BEIACHUS ABYX (DYHKIIHI.

58. Jlokaszatb TeopeMy O MPOU3BOAHON YaCTHOTO JIBYX (DYHKIIUH.

59. Ucxons u3 onpenenenus, HAUTH MPOU3BOAHYIO (DYHKIHH

y:xa,yzx3,y=x“,y=sinax,y=sin(ax2),y=cosax,y:cos(axz),y:eax,yze*axz,y=2*axzy=|nnx

65.Tabmuia Mpou3BOIHBIX JIEMEHTAPHBIX (YHKIIUH.

66.Jlokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKIIMH.

67.J1okazatb TeopeMy O MPOU3BOAHON OOpPaTHON PYHKIIMHU.

68.Mcxoas M3 TeopeMbl O NPOU3BOJHOM OOpaTHOM (QYHKIMHM, HANTH NPOM3BOJIHYIO (GYHKIHMU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0mpezenenne napaMeTpudecKy 3a1aHHON (DYHKITHH.

70.I1epBast mpon3BOAHAS TApAMETPUUYECKH 3alaHHON (PYHKIIUH.

71.0nHOCTOpOHHUE (JIeBas U IpaBasi) IPOU3BOHbIE (PYHKIIMU B TOUKE.

72.Teopema 0 CyLIECTBOBaHUH NMPOU3BOAHOMN (PYHKIIMM B TOUKE.

73.Haiitu npou3BOIHYIO PYHKIMH Y = |X|, y= W, y= 5\/F B Touke x=0.

74.J1oka3aTh HHBApUAHTHOCTH (POPMBI IepBoro auddepeHmana.

75.CBolicTBa nepBbIX JU(GepeHIINaIoB.

76.Tabnuiia nepBeIx auddepeHIInanoB.

77.0mpenenenue Bo3pacTaroiie, yobIBaroIiel, CTporo MOHOTOHHOM (DYHKITUH B TOUKE.

78.Jlokazath TeopeMy O JOCTATOYHBIX YCIOBHUSX MOHOTOHHOCTH nuddepeHnmpyemoid GyHKIUU B
TOYKE.

79.0npenenenue TOYEK JOKaJIbHOTO MAKCUMyMa, MUHUMYMa, SKCTpeMyMa (pyHKIHH.

80.[Jokazate Teopemy PDepmMa (0 HEOOXOIUMBIX YCIOBUSX OSKcTpemyMma auddepeHuupyemon
(GYHKITUH).

81.0mpeneneHue CTallMOHAPHON TOUKH JU(PepeHIIMpyeMoil (YHKITHH.

82.Jlokazate Teopemy Pois (0 Hyse mpOnu3BOIHON).

83.Jlokazate TeopeMy Jlarpanxa (popmysa KOHEUHBIX NPUPAIICHUIN).

84.Jlokazate Teopemy Ko (06001menHas popMyra KOHEUHBIX PUPAIICHHH ).

85.11paBuno Jlonurans.

86.®opmyna Teitnopa.

87.HamucaTb nepBble TPH HEHYJIEBBIX WieHa pana Teitnopa Gpynkuun y = x*,y = x° B Touke X, =1.

88.Dopmyna MakiopeHa.
89.Hamnucatp IEPBLIE TpH HEHYJIEBBIX 4jIeHa pana Maknopena byHKIMN

y=(x-1"y=(x-1y=(x-1).
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90.Jlokazatb TeopemMy 0 HEOOXOAUMBIX YCIOBHUAX IKCTpeMyMa () YHKIIUH.

91.0mpenenenne KPUTHUECKONW TOUKH (PYHKITUH.

92.Jloka3aTh TEOpEMY O JTOCTATOYHBIX YCIOBHUSAX IKCTpeMyMa (PyHKITHH.

93.0mpenenenue BBITYKION (BOrHYTOH) quddepeHuupyemMont GyHKINN.

94. TeopeMa 0 TIOCTaTOYHBIX YCIOBUSAX BBIMYKJIOCTH (BOTHYTOCTH) U depeHIupyeMoit G yHKINH.
95.0npenenenue ToUky neperuda qudhepeHIupyeMoit GyHKITHH.

96.HeobxoaumbIe yCIIOBHS TOUKH reperuda nuddepermnupyeMoit GyHKIIUH.

97.JlocTaTouHble YCIOBUS TOYKHU Nepernda auddepeHunpyemMon GyHKINM.

98.0mpenenenne HaKIOHHOH (TIpaBOM, JIEBOM) M BEPTUKAIBHOM acCUMNTOT Tpaduka GpyHKIUH.
99.Teopema 0 HaKJIOHHOW acUMIITOTE rpaduka GyHKIHH.

JlononHuTenbHbIE BOMPOCHI
Besikas mu nuddepennmpyemast pyHKIUS SBISETCS HEMPEPHIBHON?
Bceskas nu HenpepbiBHAsA pyHKUMA sBhsieTcs nuddepeHuupyemoii?
Besikas mu nuddepennmpyemas B Touke GyHKIMS UMEET KacaTeIbHYIO K TpaduKy B 3TOH Touke?
Bceskas nmu cTanoHapHasi TOUKa SBJISETCS KPUTHUECKON?
Bcesikast i kpuTHUECKas TOUKA SBISIETCS CTALlMOHAPHOM?
CymiecTByeT nu KacaTelbHas K rpaduky auddepeHnupyeMon GyHKIMU B TOUKe nepernda?
B 1106011 11 KpUTHYECKO TOYKE CYIIECTBYET KacareiabHas K rpaduky?
B m0060ii 11 cTalnoOHApHOW TOYKE CYIIECTBYET KacareabHas K TpaduKy?
KonTpoabHbie padoThI

KonTponbnas padorta Ne 1.

Brrunciienue npenenos.

Mart. AHanus. Nel

Bbluncnntb npegensi:

2 X
i X+ Xx+1
m|———
X—>00 X2+1

- (1—\/;)In(x)

2) xo1 X' =2x7 +2x% —2x+1

1

lim (cos 27zx)tg(“)

3) x—1

X2 4+2x+1 31+x

a) lem In(3x2 —2)

Y1+ xsinx -1
lim >
5) Xx—0 X

Mart. AHanus. Ne2

Bbluncnntb npeaensi:

lim (5x _4)ctg (x-1)

1) X—1

_ In(x - 2)
lim— 5
2) x—3 X7 —3X +Xx—-3

3/26+x —3/28—x

3) Ilm X—\/;
i 2cos2ax —1

%) IXT sin’(x—1)
C(Cex+1)
lim| ———

X—»00 X3 +1
5)




Mart. AHanus. Ne3

Bbluncnntb npegensi:

jctg X

lim (3—\/x+7)

2) *2 X3—2X2 +4x—-8

_ [tgx
lim| —
1) x—0 \ SIN X

_In(4*-3)
lim tg(x —1)

$/cosx —1

Im
4) x>0 |n cos2x

|

3)

lim
X—>00

2x% +3x—1Y)
2x% —3x -1

Mat. AHanu3. Ne4

Bbluncnntb npegensi:

lim (L+ In(x +1)—In x)"

1) X—»00

tg(x —2) In(x —1)

lim

2) x>2 X' —8x"+16
3[exfl _1
Iim——
3) x—1 Slnﬂ’X

i VT +x-2
'XT 2—X+3

4)

_A
im (4% +x) ™

5)

KonTponbnast padora Ne 2.

[TpousBoaHas GyHKIUH.

Mart. AHanus. Nel

1) HaliT1 npoun3BogHY0 Y. y =19

' "
yX yXX

2) Halitn npounssogHble

(W)In(SX_FZ)

’

oT PpYHKLMM y=Y(X), 3a4aHHOIN NapameTpUUECKu:

X = e*Zt(Z—tz), y —e2(t? +2t);

!
X

"
y XX

3) HaliT npoussoaHble
y? —2Iny—x*=2e* .

lim

x—0

4) BbluMCANTL cneaytolime npeaensi:

, OT GYHKUMM y=Y(X), 334aHHON HEABHO:

1

4_4cos(x) ] 2

Xx—0

X
sin x

7




Mart. AHanus. No2

_th (W)ctg (3x+2)

' ”
y X yXX
7

’
1) Haitu npomssop,Hyroy : y

’

2) Haiiti nponsBoaHble OT GYHKLMM y=Y(X), 33aHHOWN NapaMeTPUYECKHU:

x =5t +ctg(5t) y =5t —tg(5t) .

! "
y X yXX

3) HaitlTn npounsBoaHble
y’x +In(sinx)=siny .

oT GyHKLMM y=Y(X), 3aaHHOM HesBHO:

lim In(cos(4x)) lim [’tg_xjx12

2 -
4) BbluMCAUTb cneaylolme npeaenbsl: x—0 4x SN X

—0

Mart. AHanms. No3

In(5x+2)
= cos(7 x3 )

’ "
Yx Y
7’

’
1) Haiitn npomsso,u,Hyroy : y

’

2) Haitn npounsBogHble oT GYHKLMM y=y(X), 3a4aHHOI NapameTpUYecKu:

x =2t —sh(2t) y=2t—ch(2t).

!

Yy Vi

3) HaliT npowusBoaHble , OT GYHKLUMM y=Y(X), 334aHHOWN HEABHO:
y?x +In(cos x) =cos y .

. x?2=sinx® | t x)92X
lim lim (tgx)

6 X—>7,
4) BblumcanTb creaytolme npegenbi: X0 X ; A

’

Mart. AHanuns. Ne4

th(3x+6)
y'.y =ctg (9\/ x> )

!

Yy Y

2) Halitn npounssogHble , oT GYHKLMM y=y(X), 3a4aHHOI NapameTpUYecKu:

1) Halitu nponsBoaHyto

’

x=e*cht y=esht

’

[} "
Y Y

3) HaitlTn npounsBoaHble , oT GYHKLMM y=Y(X), 3a4aHHOM HEesIBHO:




2y? +In(sinx) = xcos y .

. Xtgx—sin®’x .. ctax
lim e lim (in(ex +))"

4) BbluncanTb cnegyowme npegenst: x>0

KonTponbnast padorta Ne 3.

Huddepenunan GyHKIIMU U TPOU3BOIHAS BBICIIETO MOPSAKA.

Mart. AHanus. Nol

y —tg (W)In(3x+2) |

’

1) Haittn guddepeHuman dy:

_ 2
2) Havit npon3BoaHyto y(mo): y =(2x" +x)In(2x +1);

3) Pa3fIoKNTb GYHKLMIO MO LENbIM HEOTPULLATE IbHBIM CTeneHaM ggydierHa X T 2 [0 YeTBepTOro

anera: ¥ =Sin(6-2x),
4) Pa3noXnTb NO LebiM HEOTPULATE/IbHBIM CTENEHAM NEePeMEHHOMN X:
y=In 2c0s(x?)-2

=3 i ‘ Zi 10 - 4 12
y=y1+sin{x pouneHacX ; X pouneHac X,
Mart. AHanus. Ne2

y _ th (W)Ctg (3x+2)
1) Havitu guddepeHuman dy: ;
_ 2

2) Haiitn npounssogHyto y(SO): y = (3x" +2x)cos(3x +2) ;
3) Pa3N0XUTb GYHKLMIO MO LIENbIM HEOTPULIATENbHBIM CTEMNEHAM ABydneHa X~ 2 [0 YyeTBepTOoro

y = 1

Y
yneHa: x+6 .

4) Pasnoxntb no uenbim HeoTpunuyaTebHbiM CTENEHAM nepemeHHoﬁ X:




=3/ ( zi 8 y:ln 2 4
y =ycosix [0 YneHac X ; X" pnouneHac X .

Mart. AHanus. Ne3

In(5x+2)
y = cos((/ x> ) _

’

1) Haitu guddepeHuman dy:

— 2 i
2) Haittn npoussogpyio y1%: Y = (38X +x)sin(3x +1);

3) PaznoxuTb GYHKLMIO MO LEIbIM HEOTPULLATEIbHBIM CTENEHAM ABydneHa X +3 [l0 YeTBepTOoro
y =In(1-2x)

YyneHa:

4) Pa3NoNUTb NO LLeNIbIM HEOTPULLATE/IbHbIM CTEMEHAM NEepemMeHHON X:

y=In 63in(x2)— 6x°
=4 ‘ 8 ’ 12 = 6 8
y=qcosix JouneHacX ; X founeHac X .

Mart. AHanus. N4

y = ctg (%/F)th(3x+6) |

’

1) Halitu guddepeHumandy:

_ 2 (3x+1)
2) Haiitn npoussogmyto y®: Y = (BX+X7)27,

3) Pa3noxuTb GYHKLMIO MO Le/ibiIM HEOTPULLATEIbHbIM CTENEHAM ABYY/1eHa x-4 [0 YeTBEepTOro
1
X—3

y:

YyneHa:

~

4) Pasnoxuntb no uenbim HeoTpuuyateibHbIM CTENEHAM nepemeHHoﬁ X:

X —2x-1

_4fsin(x°) s Y=in—0 5 — s
y =4/1-sin\x nouneHacX 2X pouneHac X,

KonTponbnast padorta Ne 4.

Heonpenenennbiit uHTErpas.



Mart. AHanus. Nol

Bbluncnunto:

N I(9x - 6x2)e‘”1dx, 2

dx

I 2x+1
V12x —4x* -5
25-3x° N
3 X +16)3-2x)

J'(cos3(2x)—sin4(4x))dx

7

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

4x2 +14
(16x* ~81)(3+4x —4x? 27 -8x°)

Mart. AHanuns. Neo2

Bbluncnnts:
arcsin ?(2x)dx
1) I (2%) ,2)

J- 3x-1 dx

V34 6% —9x?

2 +4x?
j 5 dx
37 1-8 g

I(cos4(3x)— sin®(4x))dx

’

5) Pa3noxutb Ha npocTeinwune
MHOXUTenu:

9-2x?
(1-256x*)2(4x* +5x +1)64x* ~1)

Mart. AHanus. Ne3

Bbluncnntob:
" I(4x —3x?)cos(4x)dx )

dx

J' 3X+4

V12 —12x — 9%?

3 J.(sin4(2x)—cos3(2x))dx’ 2

j ( 16-17x° dx

X2 +9)5-4x)

’

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

152 — 2%’
(16 —81x*)(4 —12x + 9x* )27x° - 8f

Mat. AHanus. Ne4

Bbluncnnte:

6 11n2
) j x%In (3x)dxl )
J' 4x +1

V8 +4x — 4x*

dx

9x* +8
Va7 &
3) 8+ 27x , 4)

I(cos“(5x)— sin®(3x))dx

’

5) Pa3noxuTb Ha npocTeiwme
MHOXUTENN:

74x% +90
(x* —256)?(~ 4 +5x - x* 64 - x*)

2 cemecTp.
Konrtponbnas padora Ne 5.

OnpeneneHHbI HHTErPpal U €r0 MPUII0KEHUS.




Mart. AHanus. Nel
1) HaiTn annHy gyrv Kpmeoli

2 2 _ _
X“ 4y =4y+4x 4,orpaqueHH017|

npsimoi

<
X+y= 2, obbem Te€Na, NONy4eHHOro

BpalleHMem gaHHon ¢urypbl BOKpyr ocu Oy,
NAoLWaAb NOBEPXHOCTU AAHHOTO Tena.
2) BblumcauTb naowaabs ¢purypbl, 3a4aHHOM
napameTpuyecKku:
x =10(t —sint)
{y =10(1-cost) y=15
(0< x<207z,y>15)

3) BbluMcanTb Naouwaab purypbl, 3a4aHHOM

>
B MNOZIAPHbIX KOOpPAUHATAaXxX: rz1+ COS(p,

r<i.

T
j X €0S 2 xdx
4) Bblumcautb nHterpan: ©

Mart. AHanus. Ne2

1) HailTm onnHy ayrv KpMBeoi

X?+y?=—6y+2x—6 .
, OrPaHNYeHHOM

o >
npamoun y+x= O, obbem TeéNna, NONy4eHHOro

BpaLLeHneM AaHHOM GUrypbl BOKPYT OCK

Ox,

naowanb NOBEPXHOCTU AAHHOTO TeNa.

2) BblumcaunTb naowaap dburypbl, 3a4aHHOM
napameTpUYecKu: y= 8_4‘/5 ,

{x = 8(t —sint)

y = 8(1— cost)
(0<x<167,y>8-4J3)

3) BbluncanTb naowaab Gurypbl, 3a4aHHOM
B MONIAPHbIX KOOPAUHATAX: rs 35'n3¢'
r>1.

4) BblMMCANUTb UHTETPanN:
1

27j x3/4-3x2dx
O .

Mart. AHanus. Ne3
1) HaiTn AnnHy oyrv KpuBoi

2 2 _ _
X" +y" =2y +6x 6,orpan4eHH017|

npsmoit

<
X+ys= 2, obbem Te€Na, NONy4eHHOro

BpalLeHnem aaHHol urypbl BOKpyr ocu Oy,
NoLWaAb NOBEPXHOCTU AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsl, 3agaHHoM

napameTpuyecku:

{x:G(t—sint)

y =6(1—cost) y=3

Mart. AHanuns. Ne4
1) HaitTn AnnHy ayrv KpMBeoi

2 2 _ _ _ .
X" +y" =4x-8y 16, OrpaHMyeHHoMn
npsmoi

-V >
X=y= 8, obbem Teéna, NONy4YeHHOro

BpallleHMeM AaHHOMN GUrypbl BOKpPYr ocu
Ox,

naowaab NOBEPXHOCTU AAaHHOTO TeNa.

2) Bblumncauntb naowaab Gurypsl, 3agaHHoM

y=12+6+3

napameTpUYecKu:

{x =12(t —sint)

y =12(1—cost)




(0<x<127,y>3)

3) BblumcanTb naowaab Gurypbl, 3agaHHon

S 2
B NONIAPHbIX KoopAWHaTax: | = 3sin 4(0,

r<i.
1
75jx5\/9—5x3dx

4) Bblumcnutb nHterpan: 0

(O<x£247r,y212+6\/§)_

3) BbluMCcAUTb Naowaab GUrypbl, 3agaHHom

i
B NOAAPHbIX KoopanHaTax: | =1+SINQ.

r<i,

Vi
jxsin 4xdx
4) BbluncanTb nHTerpan: ©

Kontponsnas padora Ne 6.

DyHKIUHA MHOTUX IIEPEMEHHBIX.

Mat. AHanun3. Nel

1) Haiiti nonHbiii guddepeHLmMan BTOporo
2
nopagKa du BTOPYHO YaCTHY NPOU3BOAHYIO
o°u
2 f—

oy oT QYHKLMMK u= f(f,n), roe
E=3x—-2y,n=-3x-2y°

2) Onsa byHKUmMmM z=2(xy) HANTWU YacTHble

NpPou3BOAHbIE MEPBOro M BTOPOro nopsaaKa

2x? —3y —2z° =sin(3z)

3) BBoaa HOBble He3aBUCUMble NEPEMEHHbIE,
npeobpa3oBaTb ypaBHEHUA

0’z loz
to—=0 e o
OXoy X oy , ecnm X

4) UccnenoBaTb Ha 3KCTPEMYM
z=e"7Y(2-4x% +2y)

Mat. AHanus. No2

1) HaiTtn nonHbii guddepeHuman
BTOpOro

nopsiaxa d°U 1 sTopyo uacTHylo
o%u
2 _
npoussogryio OX ot dyrkuumn Y = f(f’ﬂ),

rne £=3x>-2y,n=5y—3x

2) Ans dyrkumn 2= 2(%Y) naiirn
YacTHble

npon3BogHble MNePBOro 1 BTOpPOro
nopAagKa

3x? —2y —2z =In(2z)

3) Beoas HOBble He3aBUCKMblE
nepemeHHble,

npeobpas3oBaTb ypaBHEHUS

0’z leoz o

4) NiccnepoBaTb Ha SKCTPEMYM




7= (4x+2y* -4)

MarT. AHann3s. Ne3
1) Halitv noaHbii auddepeHLmnan BTOporo
2
nopsaka du BTOPYIO YaCTHYIO NPOU3BOAHYIO

ot
6y2 OoT PyHKUMM u= f(f,n), rae

E=4x+2y?,n=2x-3y

2) Ansa dyHKUMK z=2(xy) HANTW YaCTHble

npon3ssoagHble NepBoOro 1 BTOPOro nopAaaka
3x —2y? —3z% = cos (32)

3) BBoaA HOBble HEe3aBUCKMMbIE NepeMeHHble,

npeobpa3oBaTb ypaBHEHUA

0’z 1oz X
+——:O =2 , = —
oxdy |y ox $=2y,n y

, ecnu

4) UccnepoBaTb Ha 3KCTPEMYM

z=e"7(2x-y*+2)

Mat. AHanu3. Ne4

1) HaiTtn nonuHbii guddepeHuman

2
BTOPOro nopsaka du BTOPYIO YACTHYIO

o%u

NPOU3BOAHYIO OXY o dyrkumn Y = f(§,77)’

e £=3y—2x,7=4x* -6y

2) Ans dyrkumn 2= 2(%Y) naiirm
YaCTHble

NPOM3BOAHbIE NEPBOIO U BTOPOrO
nopagka

3x2 +3y —32% =8J7°

3) BBoas HOBble He3aBUCKUMblE
nepemeHHble,

npeobpas3oBaTb ypaBHEHUS

2
392 4%y
oX oy

E=2x>+3y,n=X

, ecnu

4) MccnefoBaTb Ha 3KCTPEMYM
z=e"Y(3x* -6y —6)

Konrtponbnas padora Ne 7.

IIoBTOpHBIE UHTETPAJIBI.




Mart. AHanus. Nel

IJ' xydxdy

1) Bbiuncantb D ,rne D:

X?+y? <2x,x*+y? <2y

2) U3meHUTb NopsLoK MHTErpupoBaHma

Joxrt
jdxjf(x y)dy+jdx jf(x y)dy

[ (x,y)dxay
3) B aBoiMHOM WUHTerpane P
nepenTu

K NOMAPHbIM KOOPAMHATaM M PacCTaBUTb
npegenbl HTErpMpoBaHus. D:

x2+y2£4x,x§2,y20.

naowaab GUrypbl, orpaHMYEHHON NNHUAMM:

Xy =4 y=4x,y=1.

4) C nomoLbto ABOMHOrO MHTErpana BbIYMCIUTb

Mart. AHanu3s. No2

H xydxdy

1) Bbluncnutb D ,rne D:

x? +y? <—4x,x* +y? >4y,y>0

2) U3meHUTb NopsaaoK MHTErpuUpoBaHua

e Inx e 2-Inx

jdxjf(x, y)dy+jdx jf(x, y)dy

JJ 1 (xy)dxay
3) B aBOMHOM UHTerpane D
nepentn

K NONAPHbIM KOOpAMHATaM U PaccTaBuTb
npegensl HTerpuposaHuma. D:
x*+y><-6y,y>-45 x>0

4) C nomoLLblo ABOMHOIO MHTErpana

BbIYUCNNTL

naowaab GUrypbl, orpaHUUYeHHOM
NIMHUAMM:

x=5-y® y=2x,y=0

Mart. AHanus. Ne3

H xydxdy

1) Bbluncautb D ,roe D:

x2+y2£4x,x2+y23—4y_

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

jdxjf(x y)dy+jdx jf(x y)dy

j j f (x, y)dxdy

3) B aBoiMtHOM WHTerpane D
nepemnTu

K NONAPHbIM KOOPAUHATAM U PaCCTaBUTb
npeaesbl UHTerpuposaHua. D:
x*+y*<2y,y<1l5 x>0

Mat. AHanu3. Ned

H xydxdy

1) Bblunmcnutb D ,roe D:
X*+y? <-2x,x*+y*<-2y,y<0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUSA

N 10 /50-5x
jdx jf(x y)dy+jdx jf(x y)dy

JJ  (xy)dxay
3) B oBOMHOM MHTerpane D
nepenTn

K MNONIAPHbIM KOOpPpAMHATAM U PaCCTaBUTb
npeaenbl UHTerpuposaHua. D:
x*+y?<-2x,x>-15 y=>0




4) C nomoLLbto ABOMHOTO UHTErpana BblMUCNUTD 4) C nomoLLbto ABOMHOIO MHTErpana

naowaab GUrypbl, orpaHNHEHHON MMHUAMM: BbIYMNCAUTD
y=x*+5 y=5-x,x=2 naowagb GUrypbl, orpaHUYEHHON
, .
NVHUAMM:

2

y =X x=2+y2,y=0,y=4_

Bomnpocs! k 3a4ery

1 cemecTp

1. Akcuomsl [leano HaTypanpHbIX uncen. Koneunsie MHOXecTBa. OCHOBHAs TEOpEMa O KOHEY-HBIX
MHO’KECTBaX.

2. CpaBHeHue MHOXeECTB 110 MowHocTH. Teopema Kanrtopa-bepuuireiina. Teopema Kanropa o
MOIIIHOCTH MHO>KE€CTBA IIOJIMHOKECTB. MOILTHOCTh KOHTHHYYMa.

3. AKCHOMBI JICUCTBUTEIbHBIX Yuce. TeopeMbl 0 TOYHOM BepXHEH U TOYHON HUYKHEU rpaHu.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YUCEIL.

4. Teopema O MOIIIHOCTH MHOX€ECTBA JA€HCTBUTEIbHBIX YHCEIN.

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

6. IIpenen uncioBoii nocnenoBareabHOCTH. CBONCTBA CXOASIINXCS ITOCIEI0BATEIbHOCTEH:
€MHCTBEHHOCTb NpeZiesia, OrPaHUYEHHOCTh CXOAAIIEICS OCIeI0BaTEIbHOCTH, CBOMCTBO
YCTOMYMBOCTH, MPEIEI MOLYJISA, IPEIEIbHBIN NIEPEX0]] B HEPABEHCTBAX, CBOMCTBO JMHEHHOCTH.

7. CBOMCTBa CXOASILUXCS ITOCJIE0BATEIbHOCTEN: MIPeIeIbHBINA EPEX0]] B IPOU3BEICHUH U B
YaCTHOM.

8. TeopeMsl 0 Tipeziesie HeYOBIBAIOIIEH M HEBO3pACTAIOIIEH TTOCIIEIOBATEILHOCTH.

9. Yucno e.

10. Teopema IITomb11a.

11. Teopema o npexnene npomexyTodHOU nocneaosarenbHocTu. [Ipunnun Kantopa o Bl1oxkeH-HBIX
OTpe3Kax.

12. IIpunnun bonenano-Beliepmrpacca 0 CXOASIMENHCATIOANOCIEN0BATEILHOCTH.

13. Kpurepuii Ko cxoauMocTH nocie10BaTeIbHOCTH.

14. Onpenenenue npenena yncaoBoi ¢pynkuuu no Komu u no I'eline. DKBUBaIEHTHOCTD
onpezaenenuit npenena ¢pyukuuu no Komm u no [eiine.

15. Kputepuit Ko cymectBoBanus npeaena GyHKIUH.

16. HenpepbIBHOCTH (PYHKIIMM B TOUKE U Ha MpOoMeXyTKe. CBOMCTBAa HEMPEPHIBHBIX (YHKIIUI:
HENPEPbIBHOCTh MOJYJISl, JIOKAJIbHAS! OTPAaHUYEHHOCTb, CBOUCTBO YCTOWYMBOCTH. ApHmMeTHuecKne
olepaluy ¢ HelpepbIBHBIMU (QYHKIUSAMU. HenpepbIBHOCTD CI0XKHOM U 00paTHON (yHKIIMH.

17. IlepBas Teopema Beiiepirpacca (06 orpaHn4eHHOCTH HeTIpephIBHOM (pyHKIMM). BTopas Teopema
Beliepmitpacca (0 HanOobIIEM U HAUMEHBIIEM 3HAYEHUN ).

18. IlepBas u BTopas Teopemsl bosbano-Komm o mpoMeKyTOUHbBIX 3HAU€HUSI HENPEPBIBHON
¢byukun. Teopema o cyliecTBOBaHHHM 00paTHOW QyHKIUU.

19. Teopema Kantopa o paBHOMEpPHOI HENIPEPHIBHOCTH.

20. Ilouarusa npousBogHON, AU depeHunpyeMocty, Audpdepennnana pyHkun. ['eomerpuueckuit
CMBICJI IPOU3BOIHON U tuddepenimana. CpaBHEHHE TOHATHIH TPOU3BOIHON U
nudPepeHIPyEMOCTH.

21. OgHOCTOpOHHME MTPON3BOIHBIE. CpaBHEHUE MOHATUI HEMPEPHIBHOCTU U TU(HEPEHIIMPYEMOCTH.
Kputepuit audpdepenurpyeMoctu (B TepMUHAX HEMIPEPHIBHOCTU AU hepeHIIaIbHO-Pa3HOCTHOTO
OTHOIIICHUSA).

22. NuddepeHnupoBanme TMHESHHON KOMOMHAIINY, IPOU3BEICHHS M YaCTHOTO ABYX (DYHKITHIA.

23. lnddepennupoanue oOpaTHOM U CI0XKHON QyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIMCH TIEPBOTO
nuddepennuana.

24. BbIBOJ IPOU3BOIHBIX JIEMEHTAPHBIX ()YHKITHHA.



25. IIponsBoaubie u nuddepeHIraibl BRICIIUX MOPAIKOB. BerancautensHas Gopmysa i BBICITUX
nuddepeHmanos. Y cIoBUe HHBAPHAHTHOCTH BBICIINX U PEpEeHIINaTIOB OTHOCUTEIBHO 3aMEHBI
TIEPEMEHHOM.

26. ®opmymnel JleliOauna (Beiciiee AudGepeHIUPOBAHUE TPOU3BEICHHUS U CIIOKHON QYHKITUN).

27. Teopema depma 00 sxcTpemyme GpyHKIHH. Teopema J[apOy o mpoOMeKyTOUHBIX 3HAYCHHIX
IIPOU3BOJHOM.

28. Teopemsl Pons, Jlarpanxa, Komu.

29. IlepBoe npasuiioJlonurasns BEIYUCICHUS TPEIEIOB

30. Bropoe npaBuiioJlonuTtans BEIYUCICHUS TTPEIEIOB

31. Muorounen Teitnopa. @opmyna Teitnopa ¢ ocraTouHbIM wieHoM B ¢popme [leano.
EnnHCTBEHHOCTD NpeACTaBlIeHUs (YHKIIUU MHOTOUIEHOM.

32. ®opmyna Teiinopa ¢ octaTouHbIM WieHOM B popmax, Komm, Jlarpamxka.

I1a1Th OCHOBHBIX pasnoxkeHui o Gopmyne Teinopa.

33. HTepnoasuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpeHOCTH UHTEPIOSALIH.

34. Kputepuii moctostHcTBa QYHKLUUU. Y CIOBUE CTPOrO MOHOTOHHOCTH (DYHKIIMHM HA IIPOMEXKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3KCTpeMyMbl (pyHKIUH, uX Bubl. HeoOXoauMoe ycioBHe JT0KaIbHOTO SKCTPEMYyMA.
JloctaTouHbIE YCIOBUS JIOKAJILHOTO SKCTPEMyMa B TEPMHUHAX 1-01 MPOU3BOIHOM, 2-0i POU3BOAHOM,
N-TOM MPOU3BOIHOIA.

36. BeimykJiple pyHKIWH, BUBI BBITYKJIOCTH. JJOCTaTOYHOE YCIIOBHE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnonoxenue rpaduka BoITYKIONH (GYHKIIMHA OTHOCUTENILHO KacaTeabHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MEXTy CpeIHUM apu()METHUECKUM U CPETHUM
TEOMETPUYECKUM.

38. Hepasenctsa lOnra, I'énpaepa, Komu-bynskoBckoro, MUHKOBCKOTO.

39. Touku neperu6a ¢pyukuuu. Heobxoaumoe ycinosue neperuda. /locratounoe ycinoBue neperuoa.
Pacnionoxenue rpaguka pyHKINN OTHOCUTENBHO KacaTeJlbHOM B TOUKe neperuoa.

40. ITonstue 6a3sl. [Ipumepst 6a3. [lpenen uncnosoit ¢pynkuuu no 6aze. CroiicTBa

GyHKIMI, UMEIUX Npeaen no Oase.

41. Kpurepuit Komm cymectBoBanus npejena mno 6ase.

42. Cuérno-nopoxaénusle 6a3bl. [lpenen I'eitne mo 0aze. DKBUBaJIEHTHOCTb MOHATHI Mpezesnano
I'efine u mo Ko B ciiyyae c4€THO-MOPOXKAEHHBIX 0a3.

Bonpocsl k 3k3aMeny

2 cemecTp

43. Onpenenenne uHTerpana Pumana. Muaterpan Pumana kak npezaen mo 6aze. OrpaHu4eHHOCTh
UHTETPUPYEMOI (QYHKILIUH.

44. UnTerpanbhble cymmbl [lapOy 1 ux cBoiicTBa: cpaBHeHue cyMM Pumana u JlapOy, cyMMbl
JapOy kak TouHble rpaHu cyMM Pumana, nosezenue cymm JlapOy npu u3MenbyeHun pa3oueHus,
cpaBHeHue cymm JlapOy nmist 1r00bIX pa3OueHui.

45. Kputepuii uHTErprpyeMocTH Pumana.

46. aTerpupyemMocTs HenpepbIBHON QYHKIIMU U (QYHKIIUU C KOHEYHBIM YHCIIOM TOYEK pa3phbIBa.
47. IHTerpupyeMocTh CI0XKHOU QyHKIIMHU. ApudMeTHIecKre onepanu ¢
HUHTETPUPYEMBIMU(DYHKIHUSAMU.

48. Bepxuuii n HrxHUN uHTErpansl JapOy. Murterpanst dapOy kak npeaenst cymm JlapOy. Kpurepuii
UHTETpUpyeMocTH (YHKIIMU B TEpMUHAX paBeHCTBa €€ uHTerpanon J{apoOy.

49. OcHOBHBIE CBOMCTBA OMPEIEIEHHOIO HHTErpasia: MHTErpall OT €AUHUIIB,
MOHOTOHHOCTb,JINHEHHOCTD, a1 TUTUBHOCTb.

50. IlepBas TeopeMa 0 CpeIHEM 3HAUECHHH.

51. MHTerpan ¢ mepeMeHHbIM BEpXHUM MpeaesioM. HempepbIBHOCTh MHTErpaia o BEpXHEMYIIPEAETY.
JuddepeHumrpoBanue HHTErpaa Mo BepXHeMy Mpeaeny.

52. Bropas Teopema o cpelHEM 3HAUYCHUU.

53. ®opmyna Hetotona-Jleitbnuna. 3amMeHa nepeMeHHONW U MHTETPUPOBAHNUE 110 YaCTSIM B
OIpPEICNIEHHOM UHTETpAJIE.



54. ®opmyina Telmopa ¢ OCTATOYHBIM YJICHOM B MHTErpajdbHOM hopme. HTErpaibHbIC HEpaBEHCTBA
I'énpaepa, Komn-byHsxkoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Herorona-JIeOHuma 1yist HECOOCTBEHHOTO
MHTETpasa.

[Tpu3HaKkK CXOAMMOCTH UHTErPAJIOB OT HEOTPHUILATENbHBIX (YHKLIUH.

56. Kputepwuii Komm cxonumocti HeCOOCTBEHHOTO MHTETpasia. AGCOIIOTHO CXOISAIINECS HHTETPAIIBL.
[Tpu3znaku Ab6ens u Jlupuxie cXoAUMOCTH HECOOCTBEHHOI'O MHTErpaa.

57. TloHATUS METPUYECKOTO U HOPMHUPOBAHHOI'O IIPOCTPAHCTBA. OTKPBITHIE U 3aMKHYTbIE MHOXKECTBA
B METPUYECKOM NPOCTPAHCTBE, UX CBOUCTBA. CBSI3b MEXy OTKPBITBIMHU U 3aMKHYTBIMH
MHO’KECTBaMHU.

58. Ilpenen o 6aze pyHKIUU CO 3HAYECHUSMU B METPUUYECKOM ITpocTpaHcTBe. CBOMCTBA () YHKIIHM,
umeromux npenen. [Ipenen nocnenosarensuoctu. [penen GpyHkium B Touke.

59. [lonueie MeTpuueckue npoctpanctsa. [Ipunnun noanotsel Kantopa. [loanpoctpanctsa

nosiHoro npocrpancrsa. Kpurepuii Komu cymecrsoBanus npenpena.

60. IIpeaxoMmakTHbIE MHOYKECTBA B METPUUYECKOM ITpocTpaHcTBe. Kpurepuii
peIKoMITaKTHOCTHXaycaopda.

61. KomnaxkTHble MHOXKECTBA B METPUYECKOM IIPOCTpaHcTBe. KpUTepuii KOMIaKTHOCTU METPUYECKOTO
npocTtpancTBa. Kpurepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM IPOCTPAHCTBE.
KommnaktHbie MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAaKTHOCTh B TEpMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXeHUsE METPUUECKUX MPOCTpaHCTB. I[poobpa3 oTKpEITOro u 3aMKHYTOTO
MHOY€ECTBa IPU HETIPEPHIBHOM OTOOpakeHnU. HenpepbIBHOCTh CIIOKHON (QYHKIINH.

64. HenpepbIBHBIN 00pa3 KoMmnakTa — komnakT. Teopemsl Beliepmpacca. Jlunelino
CBSI3HBIEMHOKECTBA B METPUUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHO’K€CTBA — JTMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEpPHOW HEMPEPHIBHOCTH.

66. IlonsATHE TOMOJIOTNYECKOTO MPOCTpaHCcTBAa. OKPECTHOCTH, BHYTPEHHHUE TOUKH, IIPEIEIbHbBIE
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHIE, 3aMKHYTOE€ MHOXKECTBO, rpanuiia. [Ipenen no 6ase
(GYHKLMU CO 3HAUEHUSIMU B TOMOJIOTHUECKOM MpocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [loHsiTHE rOMEeoMOpdu3Ma.

67. YacTtHble mpon3BoaHbIe, 11uddepeHunpyemocts, nuddepenuman ynkuun. Kpurepuii
muddeperumrpyemocTH. JJocrarounoe ycinoBue 1uppepeHunpyeMocT pyHKINH.

68. Teopema o auddepeHurpoBaHum ca0xKHON QyHKIMH. FTHBapuaHTHOCTH (hOpMBI
nepBorogudpepennnana. [pasuna nuddepeHmnupopanus.

69. IIpousBoaHas 1o HanpasJIeHUIO. [ pagyeHT.

70. YacTHbIe MPOU3BOIHBIE BHICIINX MOPSAAKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX MPOU3BOAHbIX.
Henpepsisao nuddepennupyemblie GyHKIUH.

71. Juddepennmansl BeIcIINX NOpsAAKOB. BeruncnurensHas popmyna muist tuddepeHnanoBBbICIINX
HOPSIKOB. Y CIOBHE MHBAPMAHTHOCTH BBICIINX TU(HEpEeHINAaIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyina Tetmopa ¢ ocTaTouHbIM ujieHOM B hopme Jlarpamxka u B popme I[eano.
DopMyIaKOHEYHBIX IIPUPALCHUMN.

73. JlokanbHbIe SKCTpeMyMbl GYHKIIUN MHOTHX NepeMeHHbIX. Heo0xoamumoe ycioBue sSKkcTpeMyMa.
JloctaTouHOE yCIIOBUE DKCTpPEMYyMa.

74. HesBHast pynkuus. Teopema o HEIBHON (YHKIIUH.

75. Cucrema HesiBHBIX (pyHKIMH. Teopema o cucreme HessBHBIX QyHKIUH. CyliecTBOBaHNE
oOpaTHON (HyHKIUH.

76. Ycll0BHBIE KCTPEMYMBbI (PYHKIIMN MHOTHX IepeMeHHbIX. MeTox MHOXHTenel Jlarpamxka.
HocTtaTtouHoe yciioBHe 3KcTpemyMa B Metojie Jlarpanxka.

77. Qudbdepennupyembie orodbpaxenus. Matpuia Sdxoou.

78. IIpuHIMT CKUMAIONTUX OTOOpaKEHUH.

Bomnpocsl k 3a4eTy ¢ OLEHKOH
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79. Yucnooii psan u ero cymma. Kputepuii Komm n Heo6xoaumoe ycioBue cXoauMoCTH psana. Oomme
CBOMCTBA CXOJALINXCA PSIIOB: CXOJUMOCTD Psiia M €T0 OCTaTKa, JMHEHHAs Onepanus ¢ psiaMu,
COUYETaTEIbHOE CBOMCTBO psja.

80. Ilpu3HaKku CXOAUMOCTH PSAJOB C HEOTPUIATEIBHBIMH WICHAMH: OO KPUTEPHIA CXOAUMOCTH,
npusHaku cpaBHeHus, Komm, Jlanam6epa, Kymmepa u Paabe. Muterpansupiii mpusHak Korm-
Maksnopena. CxogumocTts psijia Pumana.

81. ®opmyna cymmupoBanus Jitiepa. [locrosinHas Ditnepa.

82. [Ipu3nak EpmakoBa cX0AMMOCTH PSA0B ¢ HEOTPULIATEIbHBIMU WICHAMHU.

83. Ilpuznaku JleniOnuna, Adens u Jupuxiie 1isi MpOU3BOJIBHBIX YHUCIOBBIX PsioB. OlIEHKa OcTaTKa
psna JleitOHuna.

84. AGcooTHas U yCIOBHAs CXOIUMOCTh psAZoB. [lepecTaHOBKa WIEHOB B a0COIIOTHO CXOSIUXCS
psaax.

85. YMHOKeHHe a0COIITHO CXOAIIMXCS PSIOB. Y MHOXKEHHUE YCIOBHO CXOASIIUXCS PAIOB.

86. beckoHEeYHBIE TPOU3BEICHHS U X CBSA3b C psaMu. AGCOITIOTHO CXOSIINECs OECKOHEUHbIE
npousBeaeHus. [Ipencrapnenue Diinepa it 13eTa-(QyHKIUH.

87. PaBHOMEpHAas M MOTOYEYHAS CXOAMMOCTD MOCIIEI0BATEIHHOCTH (DYHKIMA. MeTprUuecKuii
KpuTepuii paBHOMepHOH cxoaumocTtd. Kpurepuit Ko paBHOMEpHOI cxoqumMocTu
nocjenoBaTeNbHOCT! QyHKIMNA. HermpephIBHOCTS NipeaeTbHON (GyHKIINH.

88. Ilpu3Hak /IuHM paBHOMEPHOM CXOJUMOCTH I10CIE10BATEIbHOCTH (DYHKIIHIMA.

89. IlpenenpHbIil mepexo/ Mo 3HAKOM MHTETpaia v MMPOU3BOIHOM JIJISl TOCIEI0BATEIIHHOCTH
byHKIHIA.

90. PaBHOMepHAas 1 TOTOYEYHAsI CXOAMMOCTh (DyHKIIMOHAIBEHOTO psina. Kpurepuit Komm n
HE00X0/1MMOe yCII0BUE paBHOMEPHOI cxoaumocTu psja. [Ipusnak Beifepiurpacca paBHOMEpHOI
CXOMMOCTH (PYHKIMOHAIBHOTO psifa. HempepbIBHOCTh CyMMBI psizia.

91. IIpuznaku Ab6ens u lupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

92. TIlounennoe nuddepeHIpPOBaHNE U HHTETPUPOBAHUE PYHKIIMOHAIBHBIX PSAOB.

93. CrenenHnoii psa. IlepBas Teopema AGesns. Pannyc u MHTEpBaiI CXOUMOCTH CTETIEHHOTO psizia.
®opmyna Komn-Anamapa.

94. HenpepbIBHOCTh CyMMBI CTENIEHHOTO psifia. Bropas Teopema Abens. uddepeniupoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. Ilonatue aHanUTUYECKON PYHKIIMHN. AHATUTUYHOCTh CYMMBbI CTEIIEHHOTO psifia. EMMHCTBEHHOCTh
IPEJICTaBICHUS aHATUTUYECKON (PYHKIIMH CTEIIEHHBIM PSIIOM.

96. Psan Teitnopa. Kpurtepuii npencraBieHust QyHKIIUHM CTEIEHHBIM psiIoM. JlocTaTOYHOE yClloBHE
AHAIUTUYHOCTU. AHAJIUTUYHOCTh OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMNA. [19Th OCHOBHBIX pa3fiokeHUH B
CTETICHHBIE PS/IBI.

97. IlpuHUMNI €IMHCTBEHHOCTH Ui aHANUTHYecKuX pyHkuuid. [Tonstue ananutnyecko pyHkuun
KOMIUIEKCHOTO IepeMeHHoro. KommiekcHas skcronenTa u e€ csoiictsa. @opmyiisl Diniepa.

98. Annpoxcumarnus HenpepbIBHBIX GyHKIMI. Teopema CToyHa. ANMPOKCUMAIIHS HETTPEPHIBHBIX
byHKLIUH anredpanyecKuMU U TPUTOHOMETPUYECKMMH MHOTOWJICHAMH.

99. CxanspHoe npousBefeHre PyHKINUNA. AOCONIOTHO U KBAaJPaTUYHO UHTETpUpPyeMble (YHKIIUH,
cBs13b Mexx 1y HUMH. HepaBenctBo Komm-bynskosckoro. Hopma ¢pynkunn. CXoauMocTh B CpeiHEM
KBaJIpaTUYHOM. ATIIIPOKCUMAIINS CTyIeHYaTbIMU QYHKIUAME (0€3 JoKa3aTeNIbCTBA).
Tpuronomerpudeckas cucreMa QyHKIUN 1 €€ CBOHCTBA: OPTOTOHAIBHOCTD, IIOJIHOTa B PABHOMEPHOM
U CpeHEM KBaJPaTUYHOM MPUOITHIKEHUSX.

100. Heobxomumoe ycinoBue pa3inokeHus GyHKIUU B pABHOMEPHO CXOSAIIUICS
TpuronoMerpudeckuii psaa. [lonarue psaga @ypre. Kommnekcnas 3anuce psaga Oypse. Pax Oypee B
ClIy4ae IIPOU3BOJIBLHOIO MHTEpBAJIA.

101. HopMa TpUroHOMETpHYECKOT0 MOJMHOMA. BhIpaskeHre CpeTHEero KBaIpaTUYHOTO OTKJIIOHEHHUS
(GYHKLIMHU OT TPUTOHOMETPHUYECKOro moauHoMa. ToxaecTBo beccens. MuHUMaIbHOECBOMCTBO
YaCTUYHBIX CyMM psina Dypee. Paznoxkenue Gpynkiuu B psag Oypbe, CXOAAIIUNCS B CPETHEM
KBaJpaTUYHOM.

102. HepaBenctBo beccens. Paenctso IlapceBaiist. 3aMKHYTOCTh TPUTOHOMETPUYECKOM CUCTEMBI
¢ynkunit. OMHO3HAYHOCTD OnpeeeHus QyHKIUU cBouM psgoM Dypee.



103. Teopema Pumana o ctpemiiennu kodpdurmentoB Oypre k Hymo. UHTerpaibHOE TTPEICTaBICHHE
4aCTUYHBIX CyMM psifa Pypsee. SAnpo Jupuxiie u ero cBoucTsa.

104. ITpusnak Juau cxonumoctu psga @ypee. [loToueunas cxonumocts psiga Pypbe KyCOUHO-
TITAKAX (PYHKITHH.

105. PasznokeHne cuHyca B 0ECKOHEUHOE MPOU3BEACHUE.

106. PaBHOMEpHas cX01uMOCTh psifga Pypbe HENPEPHIBHBIX KYCOYHO-TIAIKUX (DYHKIHIA.
NurterpupoBanue psagoB Oypbe.

107. CemeiicTBa QyHKIHUH, 3aBUCALINX OT mapamMeTpoB. [loToyeuHast 1 paBHOMEpHast CXOJMMOCTb.
JlocTaTouHO€E yCIIOBHE paBHOMEPHON CXOAUMOCTU. MeTpuueCcKuii KpUTEpUi paBHOMEPHOM
CXOIUMOCTH. PaBHOMEpHAs CXOAMMOCTh ceMelicTBa (YHKITMI Ha S3BIKE IMOCIICIOBATEILHOCTEH.
HenpepbIBHOCTD NpeAeIbHON (DYHKITHH.

108. CoOcTBeHHbIE HHTETPAJIBI, 3aBUCALINE OT TAPAMETPOB, C IOCTOSHHBIMU MPEICTaMU
uHTerpupoBanus. [IpenenpHblil nepexon Mo napameTpy 1oj 3HakoM HHTerpaia. HenpepblBHOCTB
uHTerpaia no napamerpam. Auddepenurpoanue u THTErpUPOBAHUE UHTETPaAIa IO TapaMeTpy B
CJIy4ae ITOCTOSHHBIX IIPEJEIOB HUHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAJIBI, 3aBUCAIINE OT TAPaMETPOB, C IIEPEMEHHBIMHU TIPEeTIaMH
uHTerpupoBanus. HenpepbIBHOCTh MHTErpasia 1o napamerpam. JuddepenupoBanye nHTerpaa no
napaMeTpy B Cilydae IepEeMEHHbIX NPEAEIOB UHTETPUPOBAHMUSL.

110. HecoOcTBeHHBIE MHTETPaJIbI, 3aBUCSILUE OT apaMeTpoB. [loToueunast 1 paBHOMEpHas
cxonumocts. Kpurepuit Komm u npusnak BeliepmTpacca paBHOMEPHOM CXOAMMOCTH MHTETpasa.
111. Ilpuznaku Abens u Jlupuxiie paBHOMEPHOH CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIIUX OT apaMeTpPOB.

112. HenpepbpIBHOCTh HECOOCTBEHHOT'O MHTErpaia mo napamerpam. uddepennuponanue u
MHTETPUPOBAaHUE HECOOCTBEHHOI'O MHTETpaJla 10 MapamerTpy.

113. 'amma-¢pyHkuus u 6eta-pyHkus. MHOXKeCTBa CXOAUMOCTH 3MJIEPOBBIX UHTEIPAJIOB.
PaBHOMepHast cxonuMocTs. Paznoxkenne raMMa-(yHKIIMU B OECKOHEYHOE IIPOU3BEICHUE.

114. CpoiictBa ramma-pyHKIMH: (popMysia MOHKEHH, aHATUTHYECKOE TPOI0JIKEHHE TaMMa-
(GYHKIIMY B KOMIUIEKCHYIO TUIOCKOCTb, (OpMYyJIa TOMOTHEHHUS.

115. CpoiictBa ramma-yHkiuu: Gpopmyna yasoenus Jlexanapa, popmyna ymHoxenus ['aycca (6e3
Joka3atenbcTBa). CBA3b MEXKIY SHIEPOBBIMU HHTETpAIaMHU.

116. ®opmyna CtupnuHra.

117. Ilonsitue unrerpana @ypwe. MuterpansHas popmyna Oypre. KoMinekcHas 3anuch HHTErpana
®ypee. [Ipsmoe u obpaTHOe npeodbpazoBanue Oypbe. DopMyibl oOpaleHUs.

118. CpoticTBa npeodpazoBanusi Pypre: TMHEHHOCTH, OTPAHNYEHHOCTh, HEMPEPHIBHOCTD.
[TpeoOpa3zoBanue dypre npon3BoAHOMN. CBsI3b MEXKAY INIAKOCTHIO (YHKIIMU U CKOPOCTBIO YOBIBAaHUS
e€ mpeobpazoBanus Dypse. [IponsBoanas npeodpazoanus Oypre.

119. IlpeobpazoBanue Pypbe 6eckoHeUHO TU(HEpEeHIIMPYEMBIX OBICTPO YOBIBAIOIIUX (YHKIIUI.
®opmyna [lnanmepens. [IpeodpasoBanne Oypre CBEPTKH PYHKIUH.

120. IloHsATHE ACHMIITOTUYECKOM MOCIENOBATEIBHOCTH U ACUMIITOTUYECKOTO PA3IOKEHUS.
EMHCTBEHHOCTh aCHMIITOTUYECKOTO pasiiokeHus. Onepanuu co CTENEHHBIMU ACUMITTOTHYECKUMHU
psiiaMu: apupMeTudecKre ornepalnu, No4JIeHHOe HHTerpupoBanue u auddepeHunpoBanme.

121. ®opmyna cymmupoBaHus Duniepa-MakiopeHa.

122. Jlemma Barcona.

123. BHyTpeHHss u BHemHAA Mepa JKopiaHa 1 ux CBOMCTBA.

124. Kpurepuii namepumoctu MHokecTBa 110 JKopaany. CBolicTBa U3MEPUMBIX MHOXKECTB.

125. CpotictBa Mepsl JKopaaHa: KOHEUHas aJINTUBHOCTb, MEpa IIPSIMOTO TPOU3BEICHNS MHOXKECTB.
Mepa rpaduka HenpepbIBHONW Ha KOMIAKTe (PyHKIUH.

126. Onpenenenne kpatHoro unrerpaita Pumana. aterpansueie cymmsl JlapOy U X cCBOICTBa.
Kpurepuii uHTErprUpyeMOCTH.

127. UaTerprpyeMoCcTh HeNPepBIBHBIX QYyHKIHA. CBS3b MEXKIY HHTETPUPYEMOCTBIO U
OTPaHUUYEHHOCTHIO.

128. aTerprpyeMoCTh pa3phIBHBIX (DYHKITHI.

129. YeTblpe 0OCHOBHBIX CBOMCTBA HHTErpana. MHTerpaibHas TeopemMa 0 CpeIHEM.



130. CBeneHue nBOMHOTO MHTETpaja K MIOBTOPHOMY.

131. CBeneHne KpaTHOTO UHTETpasia K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B IBOMHOM HHTErpaie.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOTO HHTErpasia. HecoOCTBeHHbIE HHTETPAIIBI OT
HEOTPHULATENbHON (PYHKLIUU.

HecoOcTBeHHBIN KpaTHBIM HHTETPAI CXOAUTCS TOTA M TOJIBKO TOTAA, KOTAa OH a0COIFOTHO CXOAMUTCS.
135. Jlnuna KpuBOW. AJJIMTUBHOCTD JITTMHBI. BerauciauTenpHas hopmysia s JUTMHBI HETPEPHIBHO
g depeHIpyeMoil KPUBOH.

136. KpuBonuHeiHbIC HHTETPAJIBI TIEPBOTO POJA U UX CBOMCTBA. BrruncnurenbHas popmyna.

137. KpuBonuHeitHbIE HHTETPaJIbl BTOPOTO pOJia M UX CBOMCTBA. BrruncnurenbHast Gopmyia.

138. ®opmyna I'puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO HHTETpalla OT IIyTH UHTerpupoBanus. Kpurepuit
noytHoro nuddepeHnrana B OAHOCBI3HON 00J1acTH.

140. IlepBas kBaaparuyHas popma noepxHocTH. [Tnomaas moBepXHOCTH.

141. Opuenranus noBepxHOCTH U €€ kpast. KycouHo-rinaaxue nmoBepXHOCTH.

142. [loBepXHOCTHBIE UHTETrPajIbl IEPBOIO U BTOPOro poja. BeruncnurensHble (hOpMYIIBL.

143. ®opmyna Crokca.

144. BextopHas TpaktoBka opmyinbl CTokca. ['eoMmerpuueckoe onpeneneHe poropa BEKTOPHOIO
OIS

145. ®opmyna ["'aycca-Octporpaackoro, €€ BEKTOpHasi TpaKTOBKa. I 'eoMeTpudeckoe onpesesieHne
JTUBEPreHIIUU BEKTOPHOTO TOJISL.

146. IlonunuHeliHpie aHTUCUMMETpHYHBIE GopMbl. BHenHee npon3BeaeHne popM 1 ero CBOMCTBA.
147. Auddepenunansabie hopMmbl. Onepannu BHenIHero nuddepenupoBanus u nepeHoca Gopm, ux
CBOMCTBA.

148. [TonstTre MuorooOpasusi. OpueHTaiyss MHOrooopasus u ero kpas. MHTerpupoBanue
nuddepernuanbHbIX GopM Ha MHOT000pa3uu. O6mas popmyna Ctokca (6€3 J0Ka3aTeNbCTBRA).

R'onmpwzb 0C60€HUA Komnemeuum?

Ne Bun xonTpons KonTponupyemsbie paznenbt KomnereHimm, KOMIIOHEHTBI
o\ KOTOPBIX KOHTPOIUPYIOTCS
1 AynuTtopHas Pazpnen 1-Paznen 3 B 1-m cemectpe VK-1, OIIK-1

KoHTp.paboTa(ripoB| Pasnen 1- Paznen 3 Bo 2-M cemecTpe
€pKa U OIICHKa) Paznen 1- Paznen 3 B 3-Mm cemecTpe

Paznenl —Pa3nen 3 B 4-M cemecTpe

2 TectupoBanue. Pasznen 1-Paznen 3 B 1M cemectpe YK-1, OIIK-1
IloaroroBka k Pazpnen 1- Paznen 3 Bo 2-m cemectpe
tectupoBanuto(one| Pazmen 1- Paznen 3 B 3-m cemectpe

HKa pe3ynbpTaToB) | Paszmenl — Pa3nen3 B 4-m cemectpe

3 CamocrositenbHoe|  Pasnen 1-Paznen 3 B 1M cemectpe YK-1, OIIK-1

pelieHne Pasnen 1- Paznen 3 Bo 2-M cemectpe




IPAKTUYECKUX Pasznen 1- Paznen 3 B 3-m cemectpe
3aJaHuN Paznenl — Paznen3 B 4-Mm cemecTpe
(aymuTopHasi)
4 3auer B Pasnen 1-Paznen 3 B 1-m cemectpe YK-1, OIIK-1
1 cemectpe
5 DK3aMeH BO 2 VK-1, OIIK-1
cemecTpe Pa3nen 1- Paznen 3 Bo 2-M cemectpe
6 |3ayer c OLlEHKOH B VK-1, OIIK-1
3 cemecTpe Paznen 1- Paznen 3 B 3-m ceMecTpe
7 |3auer c ouenkort B| Paznen 1- Paznen 3 B 3-M cemectpe YK-1, OIIK-1
3 cemectpe

7. YueOHO-MeTOAUYECKOE M MAaTepHAJIbHO-TEXHHYECKOe olecreyeHne AUCHMILINHBI
(MonyJisl) 3JiIeMeHTapHasi MATeMATHKA
[lepeueHr OCHOBHON U JOIMOJHUTEIBHONW Y4eOHOW NUTEpaTyphl, HEOOXOAUMOHN MIJii OCBOCHHUS

JUCIUIUIMHBI (MOJyJIsl) AUCKPETHAsl MaTeMaTHKa.

K ocHoBHOI (00si3aTenbHON) JHUTEpaType OTHOCATCS Y4YEOHUKH, ydeOHble MOcoOus, y4eOHO-
MeTOoAMYeCKasl JUTepaTypa M MOHOTpaguM, H3y4eHHE KOTOPBIX SBISETCS 00sA3aTeNbHBIM s
OBJIaJICHUS 3HAHUSMHU B MOJIHOM O0bEME IO JUCLUUIUIMHE B COOTBETCTBUHU € AaHHOM mporpammoit. K
OCHOBHOIM, Mpex/e BCero, OTHOCUTCS JIUTeparypa, uMmeromas rpu¢ MuHuctepcTtBa oOpa3zoBaHUs U
Hayku Poccuiickoit ®enepaunn uian  Y4eOHO-METOJUYECKOIO OOBEIUHEHMS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BaHUIO B YueOHOM mporiecce. B crrncke OCHOBHOM JUTEpaTyphl YKa3bIBaeTCs HE
Oosee MATH MCTOYHUKOB, MMEIOIIMXCS B JOCTATOYHOM KoJHuecTBe B (onae Oubmuorexu. Ecam
JIOCTYIIHA 3JIEKTPOHHAs BepcHs y4yeOHUKOB, y4eOHBIX MOCOOMH M T.H., CIEAyeT yKa3aThb I HHUX
PEXHUM JOCTYTIA.

K J1omomHUTENhHONM OTHOCHTCS JUTepaTypa, peKoOMeHayeMmas OakalaBpaM, Marucrpam JUls
CaMOCTOSITENIbHOTO M3YYEHHUs MPU BBHIMOJIHEHUH KYpPCOBOTO IpoekTa (paboThl), y4eOHOH HaydHO-
UCCIIEIOBATEeIbCKOW paboThl, Npu HamucaHuu pedeparoB, Uil TMOATOTOBKM K CEMHHapam,
NPaKTUYECKUM 3aHATUSAM, JTAOOpaTOPHBIM paboTaM M JAPYIMM YYEOHBIM 3aHSATHSAM, a TaKxkKe JUIs
yrayOJleHus U pacliupeHus 3HaHUN 10 TJaHHOW JUCLMILIUHE.

Bce wucToyHMKM B OCHOBHOW W  JOMOJNHUTENBHON JUTEpaType MAalTCS C  MOJHBIMU
OoubnuorpaguuecKUMU OMHCAHUSIMH B COOTBETCTBUU C POCCHICKHUM WM 3alagHbIM CTaHAApTaMH
odopmITeHHUS.

Jist MarucTpatypbl 00s13aTeIbHO HAJTMYUE TUTEPATypPhl HA AaHTJIMHCKOM SI3bIKE.
7.1. Y4eOHasi iuTeparypa:

1. KyapsBues JI.JI. «MaremaTuyeckuii aHau3»



2. 3opuu B.A. «MaTemaTuyecKkuii aHaIINU3»

3. Bunorpanosa M. A. «3agaun n ynpaxHeHHs 10 MATEMaTHYECKOMY aHAJIU3Y»

4. lemunoBuu b.I1. «COOpHHK 3a/1a4 ¥ yIIpaXKHEHUH IO MATEMAaTHYECKOMY aHaTU3Y»

5. ®uxtenronas I'.M. «OCHOBBI MaTEMAaTHUUYECKOTO aHATIN3a»

7.2. UaTepHeT-pecypchbl
1. denepanbubiii moprain http//edu.ru

2. DnekrponHsie katajgoru Hayunoit 6udnmorexu 'Y http//elib.dgu.ru

3. CmpaBouHo-mipaBoBasi cucrema “T'apant”

7.3. IIporpammHoe obecnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe o0ecredyeHue

Aynutopuss Ne303.

386132, Pecriybnuka MHTymeTws, T.0. ropoj
Ha3spans, r.Hazpans, Tep. 'amyp3ueBckuii
aJIMUHUCTPATUBHBINA OKPYT, yJI. MarucrtpanbpHasi,
I. 39«a». Ayn. Ne303.

[Tnommans 71.6 M

Crnienmanu3upoBaHHas yueOHas MeOenb st
00y4aromuxcs 1 NpenoaaBaTelis; TEXHUIECKHe
cpeacTBa 00ydeHusl (KOMITBIOTEpHAs TEXHHUKA, JOCKa,
MYJIBTUMEINIHHOE 000pyI0BaHUE: HHTEPAKTUBHAS
JIOCKa, TTPOEKTOP); TOCTYN K HH(POPMAITMOHHO-
TEJIeKOMMYHHKAIIMOHHOU cet IHTepHeT; yaeOHO-
METOANYECKHUE MATEPUAIIBL.

Jiist caMmocToATeNbHON paboThl 00YyYaIOIIUXCS.
Aynutopus Ne 116

386132, PecniyOnuka MHrymeTws, r.0. ropoj
Ha3spans, r.Hazpans, Tep. 'amyp3ueBckuii
aJIMUHHCTPATUBHBII OKpYT, yi. MaructpaibHasi,
I. 39«a» Ayn. Nellé6.

ITmomans 36,2 M’

Paboune mecTa 11 00y4arOIUXCsl, TEXHUUECKHE
cpencTBa o0y4deHus (HOyTOyK, TOcKa), JOCTYI K CETH
WuTepuer, yueOHO-METOAMYECKHE MAaTEPHAIBI,
3NIEKTPOHHbIE 00pa30BaTEIbHBIE PECYPCHI.




Pabouass mporpamma aucuuiuiuHbl «MaTeMaTHUECKUN aHAU3» COCTaBIIEHA B COOTBETCTBUH C
tpeboBanusiMu OI'OC no nampasiaenuto nmoaroroBku 03.03.02 dusuka, yTBEPKICHHOTO MPUKA30M

MunuctepceTBa HayKu U Bbiciiero oopasoanus Poccuiickoit ®enepanun ot «07» asrycra 2020 r. Ne
891

[Iporpammy coctaBwiI:
HomeHT kadenpsl «MaTeMaTHUECKUN aHATIN3Y AsnborauneBa M.M.

[Tporpamma ogoOpeHa Ha 3aceqanuu Kadenpsl «MareMaTHYecKuii aHaTIN3»
IIporoxkon Ne 8 ot «27» amnpens_ 2026

[Tporpamma ogo0peHa YueOHO-METOAMUECKON KOMUCCUEH PU3MKO-MAaTEeMaTHIECKOro (hakyibTeTa
[Tpotoxoin Ne 6 ot «28» anpenst 2026 roaa.



CaejieHusi 00 yTBep:KIeHHU MPOrPaMMbI HA OUepPeHOl y4eOHbIIl ToJ M perucTpauun u3MeHeHHui

VYueOHblit Pemenue kadenpst BuecenHble U3MEHEHMS IToamnucs 3aB.
roxm (Ne mporokona, jara) Kadeapoit

2026-2027yr| IIporokon Nell or | IlpomucaHbl HHAMKATOPHI TOCTHKECHUS

27.04.26r. KOMIIETEHIIUH (3HATh, yMETh, BIaJCTh).

@DoHJ OIIEHOYHBIX CPE/ICTB YKa3aH KaK
NPUIIOKECHUE




