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1. MecTo qucuumiunsl B crpykrype OIIOIT

MaremMaTu4ecKuii aHajau3 OTHOCHTCS K 00s3aTenbHOM YacTH, K dYacTH, (GOpMUPYyeMOn
YY9aCTHUKAaMHU  OOpa30BaTeNbHBIX OTHOIICHWW W  SBISETCS OCHOBHOM  MaTeMaTWIeCKOU
TUCHUILTMHOM, 60€3 KOTOpOil HEeBO3MOKHA MOATOTOBKA CIELUATMCTOB BBICIHICH KBalM(UKALIKK, O
€CTECTBCHHOHAYYHOMY U TeXHHYecKoMy mnpodmio. Kypc «Maremarndeckuil aHaim3» OTHOCUTCS
k 6azoBoit yactu OIIOII GakanaBpuara no HampasieHuro moarotroBku «01.03.01 MaremaTukay.
WNunexc mucuunnunsl b1.0.07.

Obs3arenen s ocBoeHus B 1,2,3,4 cemecTpax, IEPBOro ¥ BTOPOTO rofa 00yueHusl.

TpymoemkocTh coctaBiisier 26 3a4eTHBIX eAUHHIBI. [IpeaycMOTpPeHO TPOBEACHHE JICKITHOHHBIX
(256 4.) u mpakTHYeCcKUX (256 4.) 3aHATHH.

dopma oTueTHOCTH — 3a4eT (1-3 cemectp), sx3amed (1-4 cemectp).

Ne MecTo IMCHUIIHHBI B y4€0HOM CTaHaapTHBINA TEKCT JJISI ABTOMATHYECKOT0
BapH 1IaHe 00pa3oBaTeJbLHOM 3ano0/IHeHHus B KOHcTpyKTOope PII/{
aHTa NPOrpamMMbl
1 brox 1. Jucummmnsl (Moxmynu) | Quctummuaa b1.0.07, «MartemaTtuyeckuili aHamus»,
OO6s13aTenbHast 4YacTh oTHOcUTcs K oOs3arenbHOr yactu OOIl HampaBieHus
noarotoBku 01.03.01 MaTtemaTtuka

2. Ilnanupyemble pe3yabTaThl 00y4eHUsI M0 AUCUUILIMHE, COOTHECEHHbIE C MIAHUPYEMbIMH
pe3yJibTaTaMH OCBOEHHMS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHUMAMH U
HHAUKATOPAMM JOCTUKEHUST KOMIETEHN)

I[InanupyeMble pe3y/bTaThl 00yUeHHS MO
AUCHHILINHE (MOIYJ/II0), B COOTBETCTBHUH C
HHAUKATOPOM JI0CTHKeHHsI KOMIeTeHIIUH HanMeHnoBaHme
Popmupyembie Hnpuxarop OlICHOYHOI'0
KOMIIeTeHINH JOCTHKEHUS
S — Pe3yabTaThl 00yyeHus cpeacrea
(ko, comepaHue [0 AMCIAIIHEE®*
KOMIIETEHIIVH) (kox, conepxanue
WHIUKATOPA)
VK-1 VK-1.1. 3uamo 3Hamy MOHATUS U YTBEPKICHUS IK3AMen
Memoabl noucka, Kypca MATEMATHUYCCKOI'O
Cnocoben aHaJIM3a, CBS3H MEXKTY
KpUmuyecko2o >
Ocyu/;€CI718Jlﬂn’Zb MMOHATUIMU
ananusa u cunmesa
HOUCK, ¢ GepeHIInaTBEHOTO U
ungopmayuu
Kpumuseckuii Popmayuu, WHTETPAIbHOTO UCYUCIICHUS
AHATUS U CUHIMES OCHOBbL CUCEMHOCO | hyyHKIMI OJJHON M HECKOJIBKUX
nooxooa ons HIEPEMEHHBIX, YHCIIOBBIMU U
ungopmayuu,
peuteHus (YHKITMOHATLHBIMH PSITAMH.
NpUMeHsIMb
. NnOCMaeIeHHbIX
cucmemmwll
3a0ay.
n00x00 05
peutenus VK-1.2. Bradems OCHOBHBIMHU METOLAMU mecm
NnocmaeileHHblX Ymemo HCCJICJ0OBaHUA Q)YHKHI/II;'I C
sa0ay ocyuecmenamo MOMOIIIBIO TH((HEepEeHITNATEHOTO
HOUCK, Kpumu4eckut | 1 THTETPaIbHOTO HCYUCIICHUSI.




aHaiu3 u CuRmes

ungopmayuu,
npUMEHSIMb
cucmeMmmwlii H0OX00
0J151 peueHust
NOCMABIeHHbIX 3a0a4
VK-1.3. Ymemso 3auem
Bnaoemws ocnosamu | 1. HaXOJIUTh JOKAJIbHEIC,
KPUMU4eCcKo2o rJ100aJIbHBIC U YCIIOBHBIE
ananuza u cunmesa | IKCTPeMyMbl (QYHKIINU;
unghopmayuu, 2. packiaabBaTh PYHKIINH
cucmemnozo nooxoda | o popmyne Tetinopa
0/15 peutenus 3. UHTETPUPOBAThH
NnOCMABIeHHbIX byHKIIUY;
3a0ay. 4. packiaabIBaTh PYHKIIMU
B CTENEHHOW psJia v Pl
®ypse;
OIIK-1 OIIK-1.1. 3Hamb__ anrOpUTMBbI 9K3aAMEH
uccienoBaHus GyHKIUHA mpu
Cnocoben 3namv memoowl OCTPOEHHH IPadUKOB U IIPH
NpUMeHAmb pewienus 3a0a4 u3 BBIYKCJICHHH OCHOBHBIX
pynoamenmanvivle obnacmu XapakTePHCTHK
suanus, MAMEMAMUHECKUX U | peomeTpUUeCKUX DUTYD H

NOYYEeHHbIE 8
obnacmu
MamemamuyecKux
u (unu)
ecmecmeenHbix
HAyK, U
UCNONIL308AMDb UX 6
npogeccuonanvbrou
oeamenbHOCmuU

eCMeCmeEERHbIX HAYK

(U3HMUECKUX BEIUYHH,
UCTONB3Ys (PyHIAMEHTAIbHBIC
METOJIbI ¥ TPUEMBI
MaTeMaTH4ecKOro aHaIn3a.

Ymems pemats
MaTeMaTH4eCKue 3a1a4M U
pOoOJIEMBI Ha OCHOBE
MOJIy4EHHBIX 3HAaHUH U3
MaTeMaTHYECKOTO aHAIIN3a TIPU
BBIUUCIICHUH JUIUHBI KPUBBIX,
TUTOIIAIH TUIOCKUX (Uryp,
00BEMOB M Macchl TeJ, IUIOIIAH
ITIOBEPXHOCTEN, KOOPAUHAT
LIEHTpa Macc.

Braoemv paznuyHbIMH
METOAAaMH M CIIoco0aMu
BBIUHCIICHUS TIPEIEIIOB,
MeToiaMu T PepeHInaTbLHOTO
Y MHTETPAJIbHOTO UCYUCIICHUS,
METOJIaMH PA3JIOKCHHUS
(GYHKIIUU B CTETIEHHBIE PSAABI U
psanbl Pypbe




OIlIK-1.2. Ymems npoBouTh 3auem
JI0Ka3aTelIbCTBA
Ymemo npumenamo | yaremarnuecknx YTBEPIKIACHHIMA
ynoamenmanvuvle | Ha OCHOBE OIBITA AHATIOTHYHBIX
3HAHUs, NOJyYenHble | NOKa3aTelIbCTB U3 Kypca
6 obnacmu MaTeMaTUYECKOT0 aHaJIN3a.
Mamemamuyeckux u
ecmecmeenHbIX HAYK,
U UCNONB306AMb UX 6
npogeccuoHanbHol
oessmenbHOCHU.
OIIK-1.3. Ymemwv nepeBoauTh Ha mecm
Hmemnb nasvixu MaTeMaTUYECKUH SI3BIK 3a1a4H,
meopemuyecko2o u | TIOCTaBJICHHBIC B TEPMUHAX
IKCNEPUMEHMANIbHO20 | TPYTUX MPEAMETHBIX o0acTen
uccne0o08anus 1 UCIIOJIb30BaTh MPEBOCXOICTBA
00beKmos MaTeMaTUYeCKOM
npogeccuonanvrou | GOPMYIUPOBKH ISl UX
oessmenbHOCmU 6 peIICHUS;
obnacmu
Mmamemamuyeckux u | 3nams MaTeMaTHYECKHE MOJIEIIH
ecmecmeeHHbIX HAYK. | B KOHKPETHBIX MPUKJIATHBIX
3a7a4 ¥ METObI X
HCCJIEIOBAHUS C IIOMOIIBIO
MaTeMaTUYECKOI0 aHaIn3a
OIIK-3. OIIK-3.1. Buamo OK3AMEH
000011IeHHS IIKOIBHOTO Kypca
Cnocoben 3Hamb ocHogbl MAaTeMaTHKH U3 Kypca
UCNONIBL306aAMb 6 neoazo2u1eckol MaTEMAaTUYECKOIO aHAJIN3a.
neoazo2uieckol OesimenbHOCHU
oessmenlbHOCIuU
Hayuhvle 3HAHUSL 6
cghepe
Mamemamuxy u
urgopmamuxy OIIK-3.2. Ymemo 3ayem
OTIPECIIAThH, KAKUE IITIKOJILHBIC
Ymems

UCNONIL308AMb 8
neoazo2uyeckoul
oeamenbHOCmuU
HAYYHble 3HAHUS 8
cghepe mamemamuxu
U uHghopmamuxu

3a]]a4d MOYXKHO PEIIUTh C
MOMOIIBIO armapara
MaTEeMaTUYECKOro aHaAJIN3A.




OIIK-3.3.
Hmembv nHaswiku
UCNONIb306AHUS 6
neoazo2uyecKoll
oeameslbHOCmuU

HAYYHBIX 3HAHUL 8
cghepe mamemamuxu
u uHghopmamuxu.

Brnaoemw

OCHOBHBIMH (POpMYJIaMH H
MIPUEMaMH TSl PEIICHHUS
MIKOJIBHBIX 3a7a4 METOIaMHU
MaTeMaTUYECKOT0 aHaJINn3a.

mecm




3. CTpykKTypa M cojep:KaHue JUCHUIIMHBI «MaTeMaTHYeCKuil aHATIH3»

3.1. Tpy10eMKOCTb JUCHHUIJIMHBI

ouyHasi popma
o0yueHust
O0mas Tpy10eMKoCTb 22 3ET
Yacos 1o yueOHOMY IUIaHY 792
B TOM 4HcCJIe
ayJAUTOPHBbIE 3aHATHS (KOHTAKTHAS 392
pabora)
caMoCTOsITe/IbHAsA padoTa 269
KonTpoasb 144
IIpomeskyTOoYHas aTTeCTALMSA —
Ox3amen 1,2,3.4 cem.

3.2.Conepxxanue T CUUIIITHHBI

HanmeHoBaHHe M KpaTKoe coep:kaHue pa3aesoB u TeM | Bcero

B TOM YHCJIC

(l)opMa l'[pOMe)KyTO‘{HOﬁ aTreCTalum 1o JTUCHUIIJIMHE

W3 HUX

JMUCHHUIIMHBI, (4acobl) KOHTaKTHasi pabora (padota Bo
B3aMMO/eiiCTBUH C
npenoaaBaresiemM), 4acbl

VMIEKIIMOHHOTI'0 THIIA

3anarus

CEMHMHAPCKOI0 THUIA

3anarus

JlaGopaTopHbie

IKonTpoab

Bcero
KOHTAKT
HBIX
JacoB

CPC

1. BBegenue

1.IIpenMeT MaTeMaTHYSCKOTO aHAJN3a.

OdepKk HWCTOPUH Pa3BUTHUS MaTEeMAaTHIECKOTO —aHaln3a
MaremaTruecKas CHMBOJIMKA, 0003HaYEHUS

2. BemiecTBeHHbIE YUCJIA

Hucnosas npsimas.

'UucmoBble MHOXKECTBA: MMPOMEIKYTKHU, HUHTEPBAJIbI, JIYUH.
OKpeCcTHOCTh TOYKH.

OI’paHI/I‘-IeHHI)Ie U HCOIpaHUYCHHBIC MHOXKCCTBA, rpaHu
MHO>KECTBA.
Cyl1ecTBOBAaHUE TOYHBIX TIpaHEed OrpaHUYEHHBIX YHCIOBBIX
MHO>KECTB.

10 2

3. 3 YucJioBbI€e OCJIEI0BATEIHLHOCTH:

OrnpeneneHye YuciaoBoi nocneaoBaTenbHOCTh. CXOAUMOCTD U
[Ipeaei YUCIOBOU

rocyeoBarenbHocTu. IIpuMepsl.

CBOIiCTBa IIPEIETIOB U YHUCIOBBIX

[10CJICJOBATEIbHOCTEH.

Teopema 0 eTMHCTBEHHOCTH TIpejielia, TeopeMa 00
OrpaHUYEHHOCTH CXOJAIIenCs

[OCJIeZIOBATEILHOCTH, TIPEJIeNIbHBIN Mepexo B HepaBeHCTBAX,
apudMeTHIeCKue NSHCTBUS CO CXOIIIMMUCS

32 20

20

40

12

6




MOCIIeI0BATEIbHOCTAMU.
beckoHeYHO Manble U OOJbIINE OCIeI0BATEIbHOCTH, CBA3b
Mesky HUMHU. CBOHCTBA OECKOHEYHO MAaJIbIX
[OCIEe10BATENBHOCTEN.

ITpenesr MOHOTOHHOM MOCTE0BATENBHOCTH.

Uucno e. IIpyHIUI BIOKEHHBIX OTPE3KOB.
IMoxnocnen0BaTENbHOCTH.

Teopema bonbriano-Beiiepmrpacca.

IIpenenbHbIe TOUKH YUCIOBOIO MHOXECTBA. BepxHuii u
HIDKHUH TpeJebl 0oCe10BaTebHOCTH.

Kpurepuii Komu cymecTBoBaHus npenena.

IlonHOTA YUCIIOBOI PAMOA.

4. Ipenen pyHkum.

DyHKIIUN IEUCTBUTEIBHOIO TIEpPEMEHHOTO. Oo6nacTh
OTIpeNeNIeHNs, MHOXKECTBO 3HaueHWi. CrocoObl 3amaHusy
dbyakui. 'paduk GyHKITUH.

Omnpenenenue npeaena GyHknuu B Touke mo I'etine u Ko,
Teopema  DKBHUBAJICHTHOCTH  ompenencHuil.  JlokanbHas
OTPaHUYCHHOCTH (PYHKITHH, UMCIOIICH Mpe/elt.

CBoiicTBa 1peesioB GyHKIHHI.

IIpenen cynepno3unuu.

beckoneyHo Mabie (HYHKIIUU U UX CPAaBHECHUE.
3ameuarenbHbIe TIpenensl [im sin x, Hm (1+x) . Packpbitug
HEOTIPEIeIICHHOCTEH.

O000ImIeHre TOHATHA TIpefesia: OXHOCTOPOHHHE MPeeiTbl
0CCKOHEYHO OO0JTbIIHE (DYHKITUH, TTPeIesl Ha OSCKOHETHOCTH.
Kpurepmit Komm cymecTBoBaHHS KOHEYHOTO —IIpe/eid
(byHKIHN B TOYKE u HA
0CCKOHCUHOCTH.

28

10

10

20

5. HenmpepbiBHbIE PYyHKIIUM:

CBoiicTBa HENMPEPHIBHBIX (QYHKIIHH.

UlokanbHast yCTOMYMBOCTh 3HAKA.

Paznuuus onpenesieHns HeNPepbIBHOCTH (DYHKIMH B TOUKE.
Apudmernueckre NeHCTBHS HaJl HEPEPhIBHBIMU (DYHKIHSIMHU.
HemnpepbIBHOCTH CynepO3ULUH.

Knaccugukanms To4ek pa3pbsiBa QyHKIIHH.

HenpepsBHOCT QyHKINH Ha MHOXKeCTBE. HempepsIBHOCTH
hIIeMeHTapHBIX GyHKIui. Teopema o mMpOMEKyTOUHBIX
BHAUCHUSX.

Teopema BetiepmTpacca 00 orpaHHYEHHOCTH HEMPEPBIBHON
(YHKIMY Ha OTpE3Ke M JOCTH)KEHHU TOYHBIX TPAHEH.

'Y croBUsI HENIPEPBIBHOCTH MOHOTOHHOM (DYHKIIMU Ha OTpE3Ke.
Teopema 0 HENPEPHIBHOCTH 0OpaTHOW (QYHKIIHH.

28

10

10

20

6. IIpousBoaHast GyHKIMH:

3a1a4un, IPUBOISIINE K MOHSITHIO IIPOU3BOJHON (HYHKIIHH.
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh M3MEHEHUsI IpoLiecca.
[MpousBonnas u auddepeHnan GyHKIAN B TOUKE.
TuddepermmupyeMocts QyHKITUH.

["eoMeTpHYIECKHIl CMBICI TPOU3BOAHOM 1 tuddepeHnana.
KacaTenpHas k rpaguky GpyHKIHU B TOUKE.

CBolicTBa MPOM3BOIHBIX M JU(PHEPESHITHATOB (PYHKIIHH.
[TponsBoaHAs CYIEPIIO3ULUH H

oOpatHO# (yHKIKU. TabauIa IPOU3BOTHBIX.
TuddepeHunpyeMocTs aneMeHTapHbIX (QYHKIMH.
DYHKIMU M KPUBBIE Ha IFIOCKOCTH, 33 JaHHbIC
rapamMeTpUIecKH.

JTuddepenunposanue hpyHKIMH, 3aJaHHBIX TApAaMETPHYECKH.
'YpaBHEHHs KacaTEeJIbHOM U HOPMAJIU K INIOCKOW KPUBOMH,
3aJaHHOHU MapaMeTPUYCCKH.

28

10

10

20




MuBapuaHTHOCTH (hopMBI TIepBoro auddepennuana.
[MTpunoxxenuns muddepenimana Kk NPUOTMKEHHBIM
BBIYMCIICHUSIM 3HAYCHUI (DYHKIUH.

[MpousBoaHbIe U AU PEPEHIIHATBI BHICHIUX MTOPSIIKOB.
Dopmyita JleiOHuIA.

HeunnBapranTHOCTH (hopMbI TUddepeHInanos BeICIIEro
OPSIKA.

M MX NPUJIOKEHHs:
UlokanbHbIit 9kcTpeMyM GyHKIMU. Teopema depma o
HEOOX0ANMOM YCIIOBUH JTOKAJIbHOTO 9KCTpEMyMa.

Teopemsr Poss, Jlarpamka u Komu o cpenaeM. @opMyist
KOHEYHBIX PUPAIICHUH.

Dopmyna Telnopa. Paznuunele npeacTaBieHUs] OCTATOYHOTO

PIIEMEHTAPHBIX (PyHKIUH.

[MpaBuo JlonmuTans pacKphITHs. HEONPEIEICHHOCTEH.

'Y cnoBre MOHOTOHHOCTH (hyHKIMH. [loCcTaTOUHBIE YCIOBHS
ITOKaJIbHOTO 3KCTpEMyMa.

HamnpaBieHus BBITYKJIOCTH, BOTHYTOCTH (GyHKIMH. TOUKH
neperuda. JloctaTouHOE yCIIOBUE

neperuda. Acumntotsl ¢pyHkimu. O6mas cxema
MCCIIe0OBaHMs ¥ TOCTPOSHHS IpaduKoB

(byHKIMY.

HaxoxaeHue ria00aIbHOTO SKCTpeMyMa (pyHKITUH.
[TpuOamKeHHbIE METOABI HAX0XKICHUS KOPHEH ypaBHEHHUH.
Mertop neneHus OTpe3Ka

MIOTI0JIaM, METOJI XOPJI, METO/ KacaTeIbHOI, OLICHKa
MOTPEITHOCTH.

7. OcHoBHbBIE TeopeMbl 0 TU(pepeHIUPYeMBbIX PYHKIMAX

wieHa popmyisl Teimopa. @opmyna Teimopa A1 HEKOTOPBIX

42

10

10

20

[Ipome:kyTOUHAsI ATTECTALUS - 324€T, IK3AMEH

B T.4. TeKynuii KOHTPOJIL

NUTOI'O B 1-Mm cemecTpe:

216

64

67

36

131

49

HanmeHnoBanue H KpaTKoe CoJepKaHue Pa3AejoB U TeEM
M CIMIVIMHBI,

(l)opMa l'[pOMe)RyTO‘IHOﬁ arreCTalum 1o JMCIUIIJINHE

Bcero
(4achbl)

3auarus

VIECKIITHOHHOI'0 THUIIA

CEMMHAPCKOI0 TUIA

3ansarus

JlabopaTopHble

IKonTpoab

Bcero
KOHTAKT
HBIX
JaCOB

CPC

1. HeonpenesieHHbIii HHTErpaJ:

[lepBooOpa3Hast U HeoNpeAeICHHbIH HHTErpai. OCHOBHBIC
CBOWCTBA MHTErpaJa.

TabJuIla UHTETPAJIOB.

Metoz 3aMeHbI IEPEMEHHOM B HEONPEIEIEHHOM HHTErpaje.
MuterpupoBanue 1o 4acTsM. PanronaibpHbie 1 APOOHO-
paroHanbHbIe QyHKIMK. Pa3ioxkeHue npaBuwibHON APOOHO-
[pallOHANBHON (QYHKIUH B CYMMY IIPOCTEHIIIX JpOOCi.

M HTErprpoBaHme MPOCTEHITNX IPOOeLH.

MeTox HeonpeaeIeHHBIX K03 QUIneHToB.
Parmonanu3amus moInHTEerpaIbHON QyHKINN.
MuTerpupoBaHue BEIPAKECHUH,

IloncranoBku Oinepa. MHTerpupoBaHue
imuddepennmansioro  6mHoma. Teopema UeObliena.

[PAMOHAJIBHO 3aBUCAIIUX OT TPUTOHOMCTPUICCKHUX beHKLIPIfI.

30

16

10

2. OnpeneJsieHHBII UHTErpaJ: 3a7a4u O TUTOIATH
noarpaduka GyHKIHH, 0 paboTe epeMeHHO CUITBI, 0 Macce
HEOJHOPOIHOIO CTepxkHs. MIHTerpanbHble cyMMbl Pumana.
OnpeeneHHbIH HHTErpal.

MHTErpUpyeMOCTh W OTPAaHUICHHOCTD (PYHKITHH.

Cymmel J{apOy u ux cBolicTBa. Kputepuii HHTErpHPYEMOCTH.

30

16

10

8




Konebanue GyHKIIUN HA

OTpe3Ke.

OmnpeneneHre paBHOMEPHOH HETIPEPHIBHOCTH (PYHKIIHH.
Teopema Kanropa.

Kiaccel MTHTETpUpyeMBIX (PYHKITHIA.

CBolicTBa ONPENEIIEHHOr0 UHTErpajga U HHTETPUPYEMBIX
¢dynkuii. TeopeMa o cpeHEM.

MHuTerpan kak GyHKIUA BepxHero mpenena. CBoiicTBa
MHTErpaia ¢ NepeMEeHHBIM BepXHUM MpeaenoMm. Popmyia
Hrrotona-Jleitoauma.

MeTo1 3aMEHBI IEPEMEHHON U MHTEIPUPOBAHUE 110 YacCTsIM B
onpeseIeHHOM HHTEpBaJe.

3. IIpunoskeHus: onpeeJeHHOr0 HHTerpaJa:

[MTonsTre KPUBOI Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[Tapamerpuzariis KpUBOU.

(OKBHBAJICHTHOCTH MTapaMeTpU3anuii.

['mankue U KyCO4YHO-TIIaKUe KPUBBIE.

OnpeneneHue AJMHBI IYTH U CIIPAMIISIEMON KPUBOU.
Brruncnenue JJIMHBI JyTH KPUBOU B

Pa3IMIHBIX KOOPAUHATAX.

Tuddepenunan nyru KpuBo.

Onpenenenne miomany mwiockoit gpurypsl. Kpurepuii
KBaapupyemMocTu obiactu. KBagpupyemocTs 001acTu co
cripsMIIsieMO rpaHulieil. BeiunciaeHue miomany miocKux
uryp.

O0bem tena. Kpurepuit kyoupyemoctu Tena. Berancienme
00ObeMa Tela ¢ I3BECTHBIMU CEYEHHSIMU, U TEJIa BPAILCHNUS.
[Tromans TOBEPXHOCTH BPAIICHHS.

[MTprtoxeHus K 3a/1ayaM MEXaHUKH: Macca, CTAaTHIECKUE
MOMEHTHI, KOOPANHATHI IEHTPA MACC, MOMEHTHI HHEPIIUN
(MaTepuanbHOM KpuBOH 1 macTuHbl). Teopema ['ynpauna.

30

16

10

4. @OYyHKIUHM MHOTHX NepeMEHHBIX U Mpeaeibl:
Apudmernueckoe EBknnnoBo npoctpancto R . CBsizHOE
MHOkecTBO B R . IIlapoBas u kybudeckast OKpeCTHOCTH TOUKH.
OTKpHITHIE U 3aMKHYThIe MHOXecTBa B R . 11
~.IlocnenoBarenbHOCTh B R. CXOAMMOCTD U Ipeen
mocienoBaTenbHOCTU. [TokoopIuHATHAS CXOJUMOCTb.
Kpurepuii Konm cxonuMocTy nmocineaoBaTeaIbHOCTH B R .
OrpaHWYcHHBIC 1 HEOTPaHUICHHBIC MHOXecTBa B R Teopema
bonbsuano-Betiepmrpacca.

KommnakTtel. Kputepuii KOMIaKTHOCTH.

DYHKINN MHOTUX TICPEMCHHBIX.

I'paduk GyHKIMH IBYX MEPEMEHHBIX.

JIuHNY ¥ TOBEPXHOCTH YPOBHS.

KparHble 1 noBTopHble npenesns! pyHkiun. CBoiicTBa
npenenos. Kpurepuii Komu.

35

16

13

S. HenpepbiBHBIC (P)yHKIMH MHOTHX IIePEeMEHHBIX
PaznuuHble OnpeieNieHns: HePEPbIBHOCTH (DYHKIIUH B TOUKE.
HempepbIBHOCTSH 110

COBOKYTTHOCTH MIEPEMEHHBIX U IO OTAEIBHBIM IEPEMEHHBIM.
CBOICTBa HETIPEPHIBHBIX (DYHKIIUIA.

TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHHAX HEMPEPBIBHON
(DYHKIIMHY Ha CBSI3HOM MHOKECTBE.

CBoiicTBa (h)yHKIINH, HEIPEPHIBHON HA KOMIIAKTE: TeOpeMa
Beiiepmrpacca 00 OrpaHIICHHOCTH

1 CYIIECTBOBAHUH INI0OATBHBIX SKCTPEMYMOB, TeopeMa
KaHTopa 0 paBHOMEPHOH HENPEPHIBHOCTH.

30

16

10

6. Inddepennupopanne GyHKIUH MHOTMX lepeMeHHbIX:
YacTHele nmpousBoanbie. [uddepeHunpyeMocTs (GyHKIHU B
rouke. JJuddepennuan Gpynknuu. JJocraTogHoe ycioBue

i hepeHIMPYEMOCTH.

34

16

12




Tuneapusanus ¢pyukuuii [IpuOIrmKeHHbIC BHIYACICHUS
¢GyHKIIMU ¢ moMoInkio auddepennuana.

IAGCOTFOTHAS 1 OTHOCHUTENBbHAS TIOTPEITHOCTb.
TuddepennmpoBanue cnoxuoi GpyHKmy. IHBapHaHTHOCTH
(hopmbl TepBoro auddepeHiuana.

[MpakTUYecKue CIIeACTBUS HHBAPHAHTHOCTH.

KacaTenpHast INIOCKOCTh M HOPMAITh K TIOBEPXHOCTH.
['eomeTprueckuii CMBICI

imud depenimana.

HacTHBIE IPOU3BOAHBIEC BBICIINX NOPSAAKOB. PaBeHCTBO
CMEIIAHHBIX IPOU3BOHBIX.

JTuddepenunana Bicmx nopsiakos. HemHBapuaHTHOCTD
(bopmbl BeIcIINX Auddepenpaios. VIHBapHaHTHOCTH MpH
adhhUHHON 3aMECHE TIEPEMCHHBIX.

Dopmyina Teitnopa. OieHKa 0CTaTOYHOTO WIEHA U
MPUOIIMKCHHOE BEIYUCIICHIE (DYHKIIUU

c momonibio popmyisl Tetinopa. @opmyita Jlarpamka
KOHCYHBIX MTPUPALICHU.

7. HesiBHO-3a/1aHHbIE PYyHKIIUK:

HesiBHO-3a1aHHBIE (DYHKIIMHM W CHUCTEMa HESBHBIX (YHKIIHH,
OJTHOM u MHOT'MX
repeMeHHBIX. TeopeMa O CylIeCTBOBaHWH, €AUHCTBEHHOCTH H

imuddepennupyemoctu. SIkodnan cucteMbl QYHKIHH. 30 8 8 4 16 10
BerurcieHre cTapIumx MpOU3BOIHBIX HESIBHBIX (DYHKITHH.
'YpaBHEHHUsS KacaTeJbHOH M HOpMayid K rpaduky (QyHKIHH,
3a7aHHOM HESIBHO.
8. IxcTpeMymbl yHKIMIA MHOTUX IepeMEHHbIX
Heobxonnmoe ycIoBHE JIOKAJIBHOTO JKCTpEMyMa
CrannoHapHbIE TOYKH. JlocTaTouHbIe
YCIIOBUSI 9KCTPEMYyMa.
Y CITOBHBIH SKCTpeMyM (HYHKIIHH. 30 8 8 4 16 10
Meton mHOXuTenen Jlarpanxa.
['nobGanpHble  dKCTpeMyMbl  (yHKIMHA  (Oe3yclOBHBIE |
YCIIOBHBIE).
[Ipome:xyTouHAasi aTTeCTAlHUs - 3a4€T, IK3aMeH
B T.4. TeKyIMii KOHTPOJIb 3 3
HToro Bo 2-M. ceMecTpe 252 64 67 36 131 85
HanveHoBaHMe U KPaTKoe coep:KaHue Pa3aesioB H TEM = Bcero
T CIUTIINHBI, g g KOHTAKT
= : % HBIX
(hopma npomekyTOYHONM aTTECTALMH 110 AMCUMILIMHE Bcero g = z JacoB
(Jacel) == | = é e
ES|Eg| 2
=21 E5| & 8
s |33 s -
MmE | MS = Q
1. UncaoBble psibL:
[Monsitue uwmcnoBoro psaga. CBA3p ¢ NPHOMMKEHHBIMH
BEMHUCICHUSIMU.  YacTHYHBIE  CYMMBIYHCIOBOTO  psija.
CXOIMMOCTh M PacXoAUMOCTh psigoB. CymMMma, OTpPe30K ¥
OCTaTOK  psifa.OKBHBAICHTHOCTh CXOIMMOCTH  YHCIIOBBIX
PSIIOB M YHMCIIOBBIX TOCIIEI0BATEILHOCTEH.
OCHOBHBIC CBOWCTBAa YHCJIOBBIX pAOB. HeoOXoauMebIii 37 10 10 5 20 12

MIPU3HAK CXOAUMOCTH. PacXoIuMOCTh FapMOHHYECKOTO psizia
Kputepuii Komu cxoauMocTH YMCIOBBIX PAIOB.
3HAKOIIOCTOSTHHBIE PAOBL Kpurepuit CXOJUMOCTH
3HAKOIOCTOSIHHBIX ~ psitoB.  [Ipu3Haku  cpaBHEHUS  Juis
CXOAMMOCTH 3HAKOIIOCTOSIHHOTO psifia.

JlocTaTouHble TNpPHU3HAaKKM CXOJMUMOCTH 3HAKOIOCTOSHHBIX
psnoB [Jamambepa, Komm, Paabe. MHTerpanbHbIN TpH3HAK

10




cxoauMocTu. O600IIICHHbIE TaApMOHNYECKUE PSIBI.)
AOCONIIOTHasE W YCJIOBHAs CXOJUMOCTH  IPOU3BOJIBHBIX
HCIIOBBIX PAnOB. [Ipu3HaKy aOCOMOTHON CXOOUMOCTH PAIOB
TeopemMa O TepecTaHOBKE WICHOB a0COJIOTHO CXOJSIIETOCSH
psma. Teopema Komm o mnpousBeneHHH — aOCONIOTHO
CXOJISIIIIUXCSI PSIIIOB.

SHakouepeayronmecs psaapl. [IpuzHak JIeiOHNIIA CXOAUMOCTH
3HaKo4epeayomuxcss pagoB. ONEHKHM CyMMBI M OCTaTKa
3HaKOUEpeAyIOIerocst psjaa, MX HCHOIb30BAaHHE IS OLICHKH
MOTPEIIHOCTH BBIYHCICHUH.

[Mpuznaku AOens u Jlupuxie CXOJUMOCTH HPOU3BOJIBHBIX
psinoB. Teopema PumaHa o 3aBUCUMOCTH CYMMBI YCJIOBHO
(HEaOCOJTIOTHO) CXOJISIIEIOCs psiia OT MOPsAKa CIICAOBaHIs
YICHOB.

2. @OYHKIHOHAJIbLHbIC MOCJICAOBATEIBLHOCTH M PSAABI]
[MonsaTnss  (QYHKOMOHAIPHOH  IOCIEAOBATENBHOCTH M
(DYHKIIMOHAIBEHOTO Psfa, UX CXOAWMOCTh B TOYKE M 00JacTH
DKBUBaJICHTHOCTh CXOJUMOCTHU (I)yHKHI/IOHaHI)HI:IX
[IOCJIEJOBATEILHOCTEN U PSJIOB.

PaBHOMEpHasT ~ CXOJUMOCTb (YHKIMOHAJBHBIX  PSJIOB
Kpurepuit Komu paBHOMepHOH cXoAMMOCTH. J[0CTaTOYHBIE
npusHaku Beitepmrpacca, AGensi, Jlupuxie paBHOMEpHOI
CXOIMMOCTH (PyHKIIMOHAIIBHBIX PSJIOB.

DOYHKIUOHAIIBHBIE ~ CBOWCTBA  PAOOB,  CBS3aHHBIE
[PAaBHOMEPHOM  CXOAUMOCTBIO. Teopema 0 MOYICHHOM
nepexofe K Ipeneny. HempepbIBHOCTb CyMMBI paBHOMEPHQ
cxopamerocsa pspa. Teopema JuHu. TeopeMbl O MOYIEHHOM
MHTETPUPOBAHNH U AU PEPEHIINPOBAHNN.

31

14

12

3. Crenennble psiabl [lonsiTue crenennoro psga. Jlemma
Abens 06 abconmoTHOU cxoaumocT. O0IacTh Upaguyc
cxoquMOCTH. Brraucienue paauyca cXoauMoCTH: (JOPMYIIbI
Tamambepa, Korm 1 Komu - A mamapa.

CBOIiCTBa CTENIEHHOTO psAia: PaBHOMEPHAs CXOAUMOCTh Ha
BHYTPEHHEM OTPE3KE; HEMPEPHIBHOCTh CYMMBI, OWICHHOE
MHTErpupOBaHue U AU PepeHIIpOBaHNE Ha HHTEPBAJe
CXOANMOCTH.

Psiner Teitnopa. Aranutndeckue QyHkunu. JloctaTtouHoe
[YCIIOBHE aHATUTHIHOCTH. Pa3iioskeHre 0CHOBHBIX
DIIeMEeHTapHBIX QYHKIHH B psaa Teimopa.

IToHsaTHE psifa ¢ KOMIIEKCHBIMU WieHaMu. DopMyiibl Didnepa.

37

10

10

20

12

4. HecoOcTBeHHbIE HHTETrPAJIbI:

3amaun, TOPUBOAIIAE K  TOHATHIO  HECOOCTBEHHBIX
MHTECTPAJIOB. WHurerpan c
OeckoHeuHbIMH TpeneaMu. CXOIUMOCTh M PacXxOAUMOCTH
MHTECTPAJIOB. Kpurepuit Kommn.
3aMeHa epeMeHHON 1 MHTeTPUPOBaHHE 10 YacTAM.
CXOAMMOCTb HWHTETpajJoB OT HEOTPULATEIbHBIX (QYHKIMI,
AOcomroTHast CXOJIMIMOCTB.,
[Mpu3Haku aOCOFOTHON CXOIUMOCTH.

'Ycmoras cxomumocts. [IpusHak AbGens-/upuxie.
MHuTerpansl OT HEOTpaHWYCHHBIX (QYHKIWHA. AOCONMOTHASs H
yCITOBHAS CXOJIUMOCTb.,
[Mpu3HakH CXOMUMOCTH. OKBHBAJICHTHOCTh HECOOCTBEHHBIX
WHTETPajIoB 00OUX THIIOB.

['naBHbIe 3a1aun Koy HeCOOCTBEHHBIX HHTETPAJIOB.

38

10

10

20

12

5. OnpeneneHHbIe HHTETPAJBI, 3aBHCAINNE OT IapaMeTpa
PaBHOMepHast CXOMMOCTh QyHKIMIT 10 mapamerpy. Kpurepwuii
Ko paBHOMepHO#

CXOJMMOCTH.

OnpeneneHHBIH HHTETPaI Kak (YHKIUS TapaMeTPOB.

37

10

10

20

12

11




[IpenenbHbIN EpeXo ] MoJ] 3HAKOM

muTerpana. HerpepsiBHOCTS, nuddepeHipoBanue,
MHTETPUPOBAHMUE IO TTapaMeTpy.

PaBeHCTBO TOBTOPHBIX HHTETPAJIOB.

HenpepsiBHOCTS 1 AudhepeHmpoBaHme o mapaMeTpy B
ciTydae, KOTIa Ipeaeibl

WHTETPUPOBAHUS TAKXKE 3aBHUCAT OT mapameTpa. [Ipumepst
MIPUJIOKCHUS K BBIYHCIICHHUIO

OIpE/ICTICHHBIX HHTETPAJIOB.

6. HecoOcTBeHHBIC MHTErPaJibl, 3aBHCAIIMeE OT IapamMeTpa
MHuTerpaisl ¢ 6eCKOHESUHBIMU PEACTaMH, 3aBUCAIIIE OT
napametpa. PaBHomepHas cxonumocts. Kputepuii Komm
[PAaBHOMEPHOH cXO0IMMOCTH. JlOCTaTOYHBIA IPU3HAK
BeitepmTpacca abCOMOTHON I paBHOMEPHON CXOTUMOCTH.
[TpenenbHBII Iepexol, HEIPEPHIBHOCTS, TuddepeHmpoBanne
W HHTETPUPOBAHHE TI0

mapaMeTpy. PaBeHCTBO MOBTOPHBIX HHTETPAJIOB.

MuTterpansl 0T HEOTPAaHWYEHHBIX (DYHKIMH, 3aBUCSIINE OT
mapaMmerpa.

DiiIepOBBI HHTETPATIBL.

32

14

13

7. Pl @dypoe:

[epuoauueckue GpyHkuuu. [IoHITHE  TapMOHHUKH,
amMrunTy 161, (asel. Tpuronomerpuyeckas cucrema GyHKIUA 1
TPUTOHOMETPUUECKUM PSiAL.

OpTOrOHAIBHOCTH TPUTOHOMETPUYECKOH CHCTEMBI.
Brrancienue KodQpQUIreHToB

[PAaBHOMEPHO CXOJSAIIET0CS TPUTOHOMETPHIECKOTO Psizia yepes
€ro CyMMy.

OnpezneneHue TPUTOHOMETPUUECKOTO psina Dypse.
[eproamueckoe MPOJOINKEHHE IPOU3BOIBHOM (QYHKIHH.
Crpeminenne ko3huireHToB Oyphe K HyIII0.
IIpencraBienye yacTUYHOM cymMmbl psna Dypbe Ui
A0COIIOTHO-UHTET PUPYEMOi

¢dyHkimy naTerpanioM Jupuxie. [Ipunimn tokanuzanuu.
IloTouyeunas cxonumocts paoB Oypre. PerynspHsle TOUkH
(bYHKIMY.

Cymmbl @etiepa. Teopemsl Beiteprpacca 0 paBHOMEPHOM
MPUOIMKEHUH HETIPEPHIBHBIX (QYHKINIT HA OTpEe3Ke
TPUTOHOMETPUIECKIMH U aJIreOpandecKuMI MHOTOWICHAMH.
[TomHOTa M 3aMKHYTOCTb TPUTOHOMETPHUYECKOH CUCTEMBI.
DKCTpeMaIbHOE CBOMCTBO KO3 HUITeHTOB Dyphe.
HepasenctBo beccens. ¥YcnoBue nonnots [apceBans.
JlocTaTouHBIE yCIOBUS PABHOMEPHON CXOJUMOCTH PSIOB
Dypbe. OLleHKH CKOPOCTH CXOIUMOCTH psiioB Pypre.
[MounenHoe nuddepeHpoBaHie 1 UHTETPUPOBAHUE PSJIOB
Dypse.

Pl @ypbe Ha IPOU3BOJIBLHOM HHTepBaje. KommiekcHas
3anuch psaos Oypee.

Muterpan @ypbe u npeodpazoBanue Pypoe.

37

10

10

20

12

HpOMe)RyTO‘IHaﬂ aTTecranus - 3a49€T, IK3aMCH

B T.4. TeKyIuii KOHTPOJIb

HUToro Bo 3-M. cemecTpe

252

64

67

36

131

85

12




HauMeHnoBaHue U KpaTKoe¢ coaepkaHue pa3jaejioB U TeM
AUCHUIIINHBI,

(hopma npomekyTOUHONM aTTECTALMHU 110 AMCUMILIMHE

Bcero
(4achbl)

3ausaTus JIEKIIMOHHOI'O|

THIIA

3ansarus
CEeMHHAPCKOro THIA

JlabopaTopHble

Kontpoanb

Bcero
KOHTAKT
HBIX
JacoB

CPC

1. KpaTHble MHTErpaJbl

3amaun, MPUBOAALINE K MOHATHIO KPaTHOrO MHTETpaa.
OrnpeneneHue U CBOMCTBa

IBOMHOTO MHTETpaia.

ITpuBeneHNE NBOMHOrO HHTETPana K IOBTOPHOMY. 3aMeHa
nepeMeHHBIX. ['eoMeTprueckuii cMbIch skoOnana
npeoOpa3oBanus. [lonspHas 3aMeHa KOOPAUHAT.
TpoliHble 1 MHOTOKpaTHbIe HHTErpaisl. IlpuBenenue k
[MOBTOPHBIM. 3aMeHa NlepeMeHHbIX. Llunuaapudeckas u
ceprueckas CHCTEMBI KOOPANUHAT B IPOCTPAHCTBE.
I'eomeTpuueckue NPUIOKEHUS OBOWHBIX HMHTErPAJIOB:
00BeM Opyca, IJIOIIATH

MTOBEPXHOCTH B CIy4ae SBHOTO U MapaMeTpUIecKOro 3alaHus.
[TpunoxeHus: KpaTHBIX MHTETPAJIOB K 337a4aM MEXaHUKU:
Macca, CTATHYEeCKAE MOMEHTEI,

LEHTP MACC, MOMEHTBI HHEPILIHH.

54

16

16

32

13

2. KpuBoJinHeliHble HHTErPabl
3amayn, MNPUBOJSIIIME K  IOHITHIO
MHTErpana.

MHTErpaj IEPBOTO PAAA, €r0 BEIUUCICHHE.
KpuBonuHeiHbI HHTETpan BTOporo psiaa. CoOOTHOIICHHE
KPUBOJIMHEWHBIX HUHTETPaJoB.
Brruncienue KpUBOJIMHENHOIO HHTETpala BTOPOTO psla
OpueHTamus KoHTypa. [Inmockas omHOCBs3Has 00JacTh
Hurerpain mo 3aMKHyToMy KOHTYpYy. ®Dopmyna ['puHa.
Brraucnenve miomnaei ¢ moMoribio Gopmysl I'puna.

Y cnoBus HE3aBHCUMOCTH HHTErpaja oT yTH
MHTETPUPOBAHUSL. Boccranosnenne  QyHKOUHM  OBYX
MepeMEHHBIX TI0 e¢ MoJHOMY nuddepeHnuany.

KPUBOJIMHEIHOIO
KpuBonuueHbIH

54

16

16

32

13

3. IloBepXHOCTHBIE HHTETPAJIbI

IloBepXHOCTHBII MHTErpaj NepBOro poaa. Beruncnenue ¢
IIOMOILBIO JBOWHOTO

MHTErpana.

JIBycTOpOoHHHE TOBEpXHOCTH. [10BEpXHOCTHBIN HHTErpal
BTOpOro poja. Beruncnenue ¢

MOMOILBIO ABOMHOrO HHTEerpana. CBsi3b HOBEPXHOCTHBIX
MHTETPaoB.

IToBepxHOCTHO OmHOCBs3HAsE 00macTs. Popmyna Crokca.

Y ci10BHSI HE3aBUCHMOCTH

KPUBOJIMHEHHOTO MHTErpaja 110 IPOCTPaHCTBEHHOW KpUBOM
OT IIyTH UHTETPHUPOBAHUS.

BoccTranoBineHne GpyHKIMH TpeX MEPEMEHHBIX M0 €€ MTOJTHOMY
imud depeHnuany.

[TpocTpaHCcTBEHHO OJJHOCBsI3HAs 00nacTh. Dopmyra
OcTporpajckoro u ee

FEOMETPUUECKUE TPUIIOKECHHUS.

53

16

16

32

12

4. Teopus noJsi (BekTopHslii anaau3)
Dusnueckue 3amadd, MPUBOISIINE K TOHATHAM CKaSIPHOTO H

53

BEKTOPHOI'O TIOJICH.

16

16

32

12

13




Orneparop

I"amunbTOHA.

J{uBeprenuus
BekTOpHOTO noJisi. Potop. [lose poropos.
[upkynsuust BeKTopHOro mosid. IIoTOK BEKTOpHOroO mOJsl,

BEKTOPHOTI'O ITOJIA.

I'panuent.

Ilone

DopmyIisl I'puna, Crokca U
Octporpanckoro-I'aycca B BEKTOpHOH opMe.
CosneHouanbHbIe BEKTOPHbIE TIOJIAL. VYcnosus
COJIEHOMIaJIbHOCTU oI, ¢usnueckni]
CMBICI TUBEPI€HIUH.

IloTeHIMaNbHBIE BEKTOPHBIE TIOJIA. Kpurepuii
MOTEHIUAIBHOCTH

I'paiu€HTOB
(pacxoguMocTh

HpOMe)RyTO‘IHaH aTTeCTallusd - 9K3aMCH

B T.4. TeKyIuii KOHTPOJIb 2 2
HToro Bo 4-M. ceMecTpe 216 64 66 36 130 50
NTOT'O BCEI'O: 936 144 523 269

Texymnii KOHTPOJIb YCIIEBAEMOCTH PEAJIU3YETCs B paMKax TIPYIIIOBBIX WJIM WHAWBHIYaJIbHBIX
KOHCYJIbTAL[UH.

HpaKTI/ILIeCKaFI MOoATOTOBKA MNPEAYyCMATPHUBACT BBIIIOJIHCHUC IIPOCKTA, PCHICHUC HpHKH&I{HOfI

3aJa4U Keuca.

4. YueOHO-MeTOAMYECKOE ODecledeHHe CAMOCTOATEeIbHOI padoThl 00y4arOIINXCH

CamocrosaTenbHass pabora O0yJaroIIUXCS OCYIIECTBISIETCS B BUAE pabOTBHl C pPEKOMEHIOBaHHOU

00s13aTeNIbHON U HOHOHHHTGHBHOﬁ HHTepaTypOﬁ, MNOATOTOBKC K JICKOUAM, IHOATOTOBKE K 3a4CTy.

KOHTpOJ'ILHBIe BOIIPOCHI W 3aaHuA [JId HNPOBCACHUSA TCEKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ
aTTeCTalluU 110 UTOraM OCBOCHUA JUCHUIIIIMHBI NPUBCACHBI B II. 6.2.

5. ®oHa olEHOYHBIX cpeacrs A l'lpOMe)KyTO‘lHOﬁ arrecrangum 1no JAMCHHUILIMHE,

BKIIIOYAIOIINU:
5.1. Onucanue MWKaJI OLEHUBAHUSA Pe3yJIbTATOB 00y4eHHs N0 JUCIUIITIHHE

Yposenb IIkaJja oneHnBaHusi cOPMHPOBAHHOCTH KOMIETEHIU

chopmup

OBAHHOCT 110x0 HEyIOBJIETBO | YIOBJIETBOPH 0'I€HDL X0po1Io

" X0pouo OTJINYHO

HUTEJIbH TeJIbH
PHUTEILHO €IBHO TPEBOCX0HO

KOMIIeTeH

uHi He 3aurteno

(MHAMKAT

opa

JOCTHKEH 3a4TEHO

us

KOMIIeTeH

mii)
OTtcyTcTBHE YpoBeHs Munumansao | YPOBEHb YpoBeHb YpoBeHb
3HaHUH 3HAHHIT HIKE | JOTYCTHMBIIt 3HaHUH B 3HaHUH B 3HaHUH B
TEOPETHYECKO | MUHHMAIBHBI | YPOBEHB o0beme, obneme, obneme,

3nanus ro MaTepuana. | x SHAHUIL. COOTBETCTBYIOLI | COOTBETCTBYIOLI | COOTBETCT | ypopery
H TpeOOoBaHU. JonymeHo €M Mporpamme €M Iporpamme BYIOIIEM SHAHWI B

CBOSMOXKHOC | (1 e Mecto | MHOrO TIOJTOTOBKH. MOATOTOBKH. IporpamMm
Tb OLIEHUTH o0beme,
rpyOble HerpyObIx Homymero Honymiero e NpeBbIIAOL

TOJHOTY OLIHOKH. OLIHOKH. HECKOJIBKO HECKOJIBKO TOATOTOBK | o\
SHaHHMH HerpyObIX HECYILECTBEHH u, 6e3

14



BCJICAICTBHE ournbox BIX OLIMOOK OIINOOK. IporpaMmy
OTKa3a TIOJTOTOBKH.
o0ydatorieroc
s OT OTBETa
OtcyrtcTBHE IIponemonctpu | IIpogemon | IIpomemoHCT
MHHUMAJIbHBI pOBaHBI Bce CTPHPOBAH | PHPOBAHBI
X YMEHUH . IIponeMoHCTpH | OCHOBHBIE BI BCE BCE
IIponemonctp
Heso3mozxHOC POBaHEI BCe YMEHHSI. OCHOBHBIE | OCHOBHBIE
HPOBaHbI
Th OLICHUTH OCHOBHEIE Pemens! Bce MEHUSL,pe MEHUS,.
[Ipu pemenun OCHOBHBIE y 5P y >
HaJM4ne CTaHIAPTHEIX YMEHHSI. OCHOBHEIE nIeHsl Bce | PerreHs! Bce
. MEHUSL.
yMeHuit 3a7a9 He ; Pemensr Bce 3a1a4u . OCHOBHBIC | OCHOBHBIC
CILICHBI
BCIIEJICTBUE IPOIEMOHCTP OCHOBHBIE BemonHeHs! Bce | 3amauu ¢ 3ama4n.
THUIIOBEIE
OTKa3a HPOBAHbI 3a7adHu C 3amaHus, B OTAeNnbHBl | BrmomHeHs!
YmeHus 3a/1a44 ¢
00y4aromeroc | ocHoBHbIE 6 HEerpyObIMU MTOJTHOM MH BCE 3aJIaHU,
HeTpyOBIMHU
s OT OTBETa YMEHHL. Py OImMNOKaMH. obBeme, HO HECYIIECTB | B IOJHOM
OILTHOKAMH.
B BrImosTHeHBI Bce | HEKOTOpBIE C €HHBIM
BITTOJTHCHEI
Nwmenu mecto 3aJaHusl, B HeIOoYEeTaMH. HeJIo4YeTaM obbeme Oe3
BCE 3aaHUs
rpy6bie [IOJIHOM u, HEZI0METOB
HO HE B
OLIHOKH. 00BbeMe, HO BBITIOJIHEH
TIOJTHOM
HEKOTOpBIE C BI BCE
obbeMme.
HeJJ0YeTaMH. 3aJ1aHus B
TIOJTHOM
obObeme.
OtcytcTBHE I IIponemonctpu | Ilpopemon | IlpogemoHncT
U pelIeHnN
BIIQJICHUS PHD Nmeetcs IIponemoncTpr | poBaHBI CTPUPOBAaH | PUPOBaH
CTaHIapTHBIX .
MaTepHaIoM. MHHUMAIBHBI | POBAaHBI 6a3oBbIe bl HABBIKA | TBOPYECKUIT
3amadq He N
Heso3morxHoc it Habop 6a3oBble HaBBIKU NIPU npu HOJXO K
MIPOJEMOHCTP
Th OLICHUTH HaBBIKOB [UIS1 | HABBIKH IPH pelieHnn peuieHnn PpeLIeHIo
Hagbiku HPOBAHBI
HaITH4YHe 6 peneHus perieHnn CTaHIAPTHBIX HECTaHIAp | HECTaHIAPTH
a30BbIC
HaBBIKOB CTaHIApPTHBIX | CTaHAAPTHBIX 3amad Oe3 THBIX BIX 33714
HaBBIKH.
BCJIEICTBUE 3aja4 C 3aja4 ¢ omuboK U 3aga4 0e3
Hwmenu mecto
OTKa3a 6 HEKOTOPBIMU HEKOTOPBIMU HEJJ0YETOB OIMOOK 1
rpyosIe
o0yJaromeroc by He0YeTaMI He0YeTaMu HEJ0YeTOB
OIIUOKH.
s OT OTBETa
5.2. IlIkaja oueHKH NPH MPOMEKYTOYHOM aTTeCTAHHU

Hns

OLCHUMBAHHA PE3YyJILTATOB

yu4eOHOW JIeATENbHOCTU CTYJEHTOB IpPU H3yUYEHUU

JTUCITUTUINHBI «MaTeMaTHYeCKHI aHaIN3) HCIIONBb3yeTCsl OayuTbHAs CHCTeMa OIEHKH YIeOHOMH

paboThl cTyeHTOB. MTOroBas OleHKa CTyJeHTa CKJIaJbIBACTCs U3 OLIEHOK: Oajlibl 3a TECTHI,

0ajIbl 3a BBIIOJIHCHHE JAOMAIIHUX IMPAKTUYCCKUX pa60T, Oa/ 3a OTBET Ha BOIIPOCHI Ha

3adgere. 1o pe3yibTaraM HpOMe)KYTOQHOﬁ aTTCCTallMid B BUJC 3a4CTa IIPOCTABJIIAIOTCA OLICHKHU
«3adTeHoy (COOTBGTCTByeT YPOBHAM OLICHKHN KOMHGTGHHI/Iﬁ «YHAOBJICTBOPUTCIIBHO» U BBII_HG)

n «He

3a4TCHO»

«HEYJOBJIECTBOPUTEIILHOY ).

(COOTB CTCTBYCT

YPOBHAM

OLICHKHU KOMHGTGHHI/Iﬁ «IHJIOXO» H

Coomeemcmeue medxncoy dbariamu u KaieCcmeeHHoU OYeHKOU

Onenka

YpoBeHb OATOTOBKU

IIpeBocxomno

Bce komnerennu (4acTv KOMIIETSHITUH ), Ha
dbopMHpOBaHHE KOTOPBIX HAIIPABJICHA TUCIMILIAHA,
c(hOpMHUPOBaHBI HA YPOBHE HE HIKE IIPEBOCXOIHOY
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3a4TCHO

OTJIINYHO

Bce  kommereHmuum  (4acTH  KOMIIETEHIUN), Ha
dbopMUpPOBaHHE KOTOPBHIX HAMpaBlIeHa IUCIUIUIMHA,
c(OpMUPOBAaHbI Ha YPOBHE HE HIDKE «OTIUYHO», TIPU
9TOM XOTS OBl OJHA KOMITETEHIUS chopmmpoBaHa Ha
YPOBHE «OTJIMYHO

Ouens xopo1iio

Bce  kommereHiuu  (YacTH = KOMIICTCHIIMH),  Ha
(GopMHpOBaHHE KOTOPHIX HamNpaBiCHA JUCIUIUIMHA,
cOpMHpOBaHbI Ha YPOBHE HE HUXKE «OUYEHb XOPOIIOY,
IIPH 3TOM XOTs ObI 0JIHA KOMITETEHIUS c(hOpMHUpOBaHA Ha
YPOBHE «OYEHb XOPOIIO»

Xoporo

Bce  kommereHuumu — (4acTH ~— KOMIIETEHIMH),  Ha
dbopMupoBaHHEe KOTOPBIX HampaBieHa JUCHUIUIMHA,
chOopMUPOBaHbl Ha YpOBHE HE HUKE «XOPOLIO», MpHU
9TOM XOTS OBl OJHA KOMITETEHIUS chopmmpoBaHa Ha
YPOBHE «XOPOIIIO»

Y noBieTs OpHUTCIBbHO

Bce  kommereHmmu  (4acTd  KOMIETEHLMH),  Ha
dbopMupoBaHHEe KOTOPBIX HAampaBieHa JUCIUIUIMHA,
c(OpMHPOBAHEI Ha yYpOBHE HE HUXKE
«yJIOBJIETBOPUTEIILHO», TIPU JTOM XOTs OBl OJHA
KOMIIETEHIIUS copmupoBaHa Ha YpOBHE
«YZOBJIETBOPUTEIHHO

HC 3a4TCHO

HeynosnersopurensHo

XoTs ObI OJTHA KOMIIETCHIIUSI COPMUPOBAHA HA YPOBHE
«HEYIOBIICTBOPUTEIIBHO», HH OJHA M3 KOMIICTCHIMI HE
c(hopMHPOBaHA HA YPOBHE ILIOXO0)

IInoxo

XoTs Obl OJTHA KOMIIETEHIIUsI CPOPMUPOBAHA HA YPOBHE
«ILIIOXO0»

ITo pesyinbTaTaM NPOMEXKYTOYHOM aTTECTALMM B BHUJIE K3aMEHA IPOCTABISAIOTCA OLIEHKH

«IIpeBocxoguo», «O1anuHO», «OUYEHBb XOPOIIO», «XOPOIIo», «Y IOBIECTBOPUTEIHHOY,

«HeynoBnerBoputenbHO», «I1110X0» B COOTBETCTBUU C TaOIMLIEH (HIDKE).

KoanuectBo 0amaoB 3a TECT BBIYMCIAETCS AaBTOMATHYECKH CHCTEMOM QJICKTPOHHOI'O

TCCTUPOBAHMUA.

Coomeemcmeue Me:)fcdy baniamu u KayecmeeHHou Ol/lteHKOIZ

AKTHUBHOCTH

® Tecthl cp. 6an 98-100 %,
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® BrinonHeHue nomMamsux pabdot (100%)

® OTBET BOIIPOCHI COTJIACHO JIECKPUIITOPAM

® Tectrl cp. 6amn 91-98 %, 91-98 OTnnyHO
® BrinonHeHue gomamHux pabdot (100%)

® OTBET BOIIPOCHI COTJIACHO JIECKPUIITOPAM

® Tecthl cp. Oamt 80-89%, 80 — 89 Odenp xopoIIo
® BrinonHeHue gomamHux padot (100%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPAM,

® Tectol cp. 6amt 60-79%, 60-79 Xopomrio
® BrinonHeHue gomamHux padot (100%)

® OTBET BOIIPOCEHI COTJIACHO ACCKPUIITOPAM,

® TecTel cp. 6ama 50 — 59%, 50-59 VY 10BIETBOPUTEIHH
® BrinonHeHue gomamHux padot (100%) o

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPAM,

® Tecthl cp. Gamn 20-49%, 20-49 HeynosnerBopuren
® BrimonHeHue gfoMaimHux padot (60%) bHO

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPAM,

® Tecthl cp. Gamn Hwke 190%, 0-19 I[Tnoxo
® BrinoaHeHue qoMamHux padot (50%)

® OTBET BOIIPOCHI COTJIACHO JCCKPUIITOPpAM

6. TunoBbie KOHTPOJIbHbIE 32/IaHUS WJIM HHbIE MaTepHaJibl, He0OXOANMBIe /15l OLIEHKHU
pe3yJibTaToB 00y4eHH.

6.2. BOl'lpOCbI K 3K3aMEHY 10 MATEMATUICCKOMY aHAJIU3y

I cemectp
1. Harypansusle uncna: MaTemaTHueckas HHAyKIus, mpuMepsl. Onepamuu Ha N 1 ux VK-1, OIIK-1
CBOMCTBA.
2. ensie yncna. Mojenu MHOKECTBa IeNbIX unceld. Onepanuu Ha Z 1 UX CBOMCTBA. VK-1, OlIK-1
3. PanmonanbHble uncna. Onepanuu B Q U UX CBOHCTBA. VK-1, OIIK-1
4. CaoiicTBa HEpaBEHCTB. VK-1, OIIK-1
5. CooTHOIEHNE TS PA3HOCTH CTETEHEH IBYX YHCE. VK-1, OIIK-1
6. Bunom HeioToHa. VK-1, OlIK-1
7. Anre6paudeckas HE3aMKHYTOCTb PAllUOHANBHBIX YHCeN (MPPALMOHATLHOCTD KOPHS U3 VK-1, OIIK-1
JIBYX)
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8. HenonHOTa MHOKECTBA PALMOHABHBIX YHCEI. VK-1, OlIK-1
9. Orpanuyennbie  HeOrpaHUYEHHbIE MHOKECTBA. [IpUMepBI. VK-1, OIIK-1
10. Onpenenenne Tounol BepxHeil U TOUHOI HUKHEN rpaHeii. VK-1, OIIK-1
11. Monenu neficTBUTENBHBIX YHCEN (YUCITOBAs TIPAMAs, GECKOHEUHbIE ECATHYHBIE IPOOH ) VK-1, OlIK-1
12. Mopnens cedennii Jlenexkunaa. VK-1, OIIK-1
13. JleiicTBuTeNbHBIE YHCTIA: AKCHOMATHYECKOE OTIPEIETICHHE. VK-1, OIIK-1
14. Paznuunsie hopmer nosHoTH R . VK-1, OIIK-1
15. Teopema o cymecTBOBaHMH APUPMETHYECKOTO KOPHSI. VK-1, OIIK-1
16. Anre6panueckue cBoiicTBa cTeneHel ¢ palMOHATLHBIM MOKa3aTeneM VK-1, OIIK-1
17. Teopema 0 BIOXKEHHBIX OTpE3KaX. VK-1, OIIK-1
18. dynkiuu (otobpaxkenns) u ux BUabL. [IpuMepsl. VK-1, OlIK-1
19. Komnosumus oto6paxenuii. [Ipumepsl. VK-1, OIIK-1
20. O6parnas dyunkuus. [Tpumepsl. VK-1, OIIK-1
21. I'paduxu pyuxuuii. IIpeobpazosanue rpadhHKoB. VK-1, OIIK-1
22. Tunbl 9UCI0BBIX (GYHKIHIL: OrpaHUYEHHBIE, MOHOTOHHBIE. VK-1, OIIK-1
23. Tunsl 4uCIOBBIX GYHKIHUIA: YeTHbIE (HEYETHBIE), HEPUOIUUECKHUE. VK-1, OlIK-1
24. TlocnenoBaTebHOCTH U UX THIIBI (OrpaHHYEHHbIE, MOHOTOHHBIE). COCOOBI 3a1aHus VK-1, OIIK-1
T0CIIEI0BATENBHOCTH ((OpMyIIa 0OIIETO UileHa, PEKYPPEHTHOE 3a/1aHHe; IPUMEpDI)
25. ®opMyJibl 06IIET0 YleHa U CyMMBI JUT apu(METHIECKOH U TeOMETPUIECKOi MporpeccHu VK-1, OIIK-1
26. Onpenenenue npeziena nocienopateabHocTh. [Ipumepsl. JlokasaTenbeTsa Mo VK-1, OIIK-1
ONpEIETIEHNIO.
27. Teopema 0 eMHCTBEHHOCTH TIpeieia ToCe0BaTeIbHOCTH. VK-1, OIIK-1
28. Heob6xomuMoe ycI0B1E CXOAMMOCTH. VK-1, OIIK-1
29. BeckoHeuHO Malble TIOCIEI0BaTEIBHOCTH U MX CBolicTBa. CpaBHeHue Geckoneuno Manbix. | YK-1, OIIK-1
30. BeckoneuHo GOMBIIHE MOCIIEOBATENFHOCTH M HX cBoiicTBa. IlTkana 6eckoneuno 6ompumx. | YK-1, OIIK-1
31. Apudmernyeckue cBoicTBa Ipeena MOCIeA0BATECILHOCTH. VK-1, OlIK-1
32. Tepexon k mpeaeny B HEPABEHCTBAX. VK-1, OlIK-1
33. Teopema «0 JByX MUIUIMOHEPAX). VK-1, OlIK-1
34. Teopemam Beiiepmrpacca 0 MOHOTOHHOM HOCIEA0BATENLHOCTH. VK-1, OlIK-1
35. Yucmno e. VK-1, OIIK-1
36. Teopema 0 BIOKEHHBIX OTpe3Kax (yCUIeHHBIH BapuanT). [IpuMephl €€ MpUMEHEHHS. VK-1, OIIK-1
37. Teopema Bonbiano-Beifepmpacca 0 MoAMOCIE0BATENEHOCTSIX. VK-1, OlIK-1
38. YacTuuHble npesiensl MoCaeI0BaTeNbHOCTH. BepXHUe U HUKHUE MPeebl VK-1, OIIK-1
T0CIEIOBATEIBLHOCTH M UX CBOHCTBA.
39. Kpurepuii cxoaumoctu Komm. VK-1, OIIK-1
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40. Tpenen pyaxrun. OnpeaencHIe Ha S3bIKe «ITCUIOH-IebTay (1o Komm) u Ha s3bIke VK-1, OIIK-1
nocnenosarenbrocteid (1o [eiine). [lpuMepbl J0Ka3aTENbCTBA 110 ONMPEIEIEHHUIO.
41. DxBuBaneHTHOCTH onpeeneHuii npenena no Komw u no Teiine. VK-1, OIIK-1
42. ApupmeTnueckue cBoicTBa npejiena GYHKIUU U IEPeXo ] K Mpesesly B HepaBeHCTBAX. VK-1, OIIK-1
43. Opnocroponnue npeaensl. beckoHeuHble npeebl. VK-1, OIIK-1
44. TepBblii 3aMevaTENLHBIN TIPEIEN. VK-1, OIIK-1
45. Bropoii 3aMmedaTeNbHbIii Mpeen. VK-1, OIIK-1
46. TIpumepsl IPUMEHEHNUS 3aMeUaTeIbHBIX TIPE/IEIIOB. VK-1, OlIK-1
477. Kpurepuit Ko mis npesiena GyHKIUA. VK-1, OIIK-1
48. Cpasnenue 6eckoHeUHO ManbX (yHKIHiA. [IpuMephbl MPUMEHEHHUS SKBUBAJIEHTHBIX VK-1, OIlIK-1
06ECKOHEYHO MaJbIX.
49. CaoiicTBo mpesiena MOHOTOHHON (yHKIIHH. VK-1, OIIK-1
50. HenpepsiBHOCTh yHKIMU. OnpeaeneHye 1 NpUMephL. VK-1, OIIK-1
51. HenpepbiBHOCTH apudMeTHYECKHX ONEpaIuii K KOMIO3HIIUU HEMPEPHIBHBIX (QYHKIUIA. VK-1, OIIK-1
52. Touxu pa3pbiBa U MX KIacCHpUKALHSL. VK-1, OIIK-1
53. Tlepaas Teopema Bosbiano —Kommm (0 cylecTBOBaHMM KOPHS). VK-1, OIIK-1
54. 3amauu, NPUBOANIME K TIOHATHIO MPOU3BOIHON. ONpeeneHue MPOU3BOIHOM. VK-1, OIIK-1
55. duznueckuii n T€OMETPUYECKUN CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeIbHOM. YK-1, OlIK-1
56. Onpenenenve nudpdepenuupyemoctd GpyHkuuu B Touke. Juddepenuuan u ero VK-1, OIIK-1
TeOMETPUYECKHIA CMBICIL
57. quddepennupyeMocTh 1 CylecTBOBAHME IPOU3BOIHOMN. DKBUBANEHTHOCTh >THX nonatuii | YK-1, OIIK-1
58. CaoiicTBa Mpou3BOHBIX (MIPOU3BOIHASL CYMMBI, PA3HOCTH, TIPOM3BEACHHUS, YACTHOTO). VK-1, OIIK-1
59. Hpoussoanas cnoxHoit Gpynkuuu. [IpousBoanas o6paTHoit GyHkimu. [IpumepbL. VK-1, OIIK-1
60. IIpousBoaHas 31eMeHTapHBIX QYHKIIMA. VK-1, OIIK-1
61. Jlemma o Bo3pacTaHUH (BYHKIIUM B TOUKE. VK-1, OIIK-1
II cemectp
1. Teopema ®epma 06 SKCTpeMyMe. VK-1, OlIK-3
2. Teopema Pomns. VK-1, OIIK-3
3. Teopewma (popmyna) Jlarpamxa. VK-1, OIIK-3
4. Cnenctsus u3 Teopemsl Jlarpanxka (0 MOHOTOHHOCTH). VK-1, OIIK-3
5. Ognocroponnue nponsBoanbie. CyIIECTBOBAHUE OJHOCTOPOHHUX TPOM3BOJIHBIX VK-1, OIIK-3
(ciencTBue u3 TeopeMbl Jlarpanxka).
6. HupapuantHOCTH (OPMBI IIEpBOro auddepeHnuana. VK-1, OIIK-3
7. Teopema Komm. VK-1, OIIK-3
8. TlapameTpuyecku 3a1aHHble (YHKIMHE U KX TPOU3BOIHBIE. VK-1, OIIK-3
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9. Tpou3sBojaHbIe BBHICIIMX HOPSAIKOB Il OCHOBHBIX S]IEMEHTAPHBIX (DYHKIIUIA. VK-1, OIIK-3
10. ®opwmymna Jleiibrumna. VK-1, OIIK-3
11. Bemyxnsie(BorayTsie) dhynkmun. OnpeeNeHue ¥ SKBUBATEHTHBIE YCIOBHS. VK-1, OlIK-3
12. DkBuBaNeHTHBIE YCIOBUS BBITYKIOCTH JUIsl U GepeHIpyeMbIX yHKIMHA. VK-1, OIIK-3
13. YcinoBus BbIMyKIOCTH B TEPMHHAX KACATETbHBIX. VK-1, OlIK-3
14. Hepasencrso Hencena. [pumepsr. VK-1, OIIK-3
15. AcumnToTsl rpaduka QYHKIMH U UX ypaBHEHHS VK-1, OlIK-3
16. ®opmyna Teitnopa A1 MHOrOYNEHA. VK-1, OlIK-3
17. ®opmyna Teitnopa ¢ ocTaTouHbIM 4ieHOM B hopme ITeaHo. VK-1, OlIK-3
18. Pasnoxenue Teiinopa-Maknopena ais e”x, sinx, cosx. VK-1, OIIK-3
19. Pasnoxenue Teitnopa-Maxiopena ans In(1+x), (1+x)"a. VK-1, OIIK-3
20. ®opmyia Teiinopa ¢ ocTaTouHbIM wieHoM B Gopme Jlarparmka u Komm. VK-1, OIIK-3
21. Tlpasuno Jlormurans s neonpenenéumoctn 0/ 0 VK-1, OIIK-3
22. Mpasuno Jlonwurans as Heonpeaenéuuoctn °© / 0 VK-1, OIIK-3
23. HeobxomuMble U JOCTATOUHBIE YCIOBUS SKCTpeMyMa (B TEPMHHAX MPOU3BO/IHBIX VK-1, OIIK-3
BBICIINX TTIOPSIKOB).
24. Heonpe/eneHHbIi HHTETPaN U IEpBOOGPa3HAs: ONpEIeeHHE, ONCAHIE MHOXKECTBA VK-1, OIIK-3
TIEpBOOOPA3HBIX.
25. CroiicTa nepBo0OPas3HEIX (TMHEHHOCTE, 3aMEHA IEPEMEHHEIX, HHTETPHPOBAHHE O VK-1, OIIK-1
YacTsIM).
26. VnTerpupoBanne paruoHanbHbIX QYHKIMA. VK-1, OlIK-1
27. UnrerpupoBaHie HEKOTOPBIX HPPALMOHATBHBIX (yHKIIHA. VK-1, OIIK-1
28. HHTerpansi ¢ moacTaHOBKaMu Diiepa. VK-1, OIIK-1
29. BunoMuansHbli AudpepeHnuan 1 ero HHTErpUpOBaHUE. VK-1, OIIK-1
30. VnterpupoBanue TPUrOHOMETPUYECKUX (DYHKIIMIA. VK-1, OIIK-1
31. 3amaun, NpUBOAAIINE K MOHSITHIO ONPEAEICHHOTO HHTETPana. YK-1, OlIK-1
32. Onpenenenne unterpana Pumana. Heo6xoauMoe ycrnoBre HHTETPUPYEMOCTH. VK-1, OIIK-1
33. Cymmsl [ap6y 1 uX cBOMHCTBA. VK-1, OIIK-1
34. Kpurepuii (3KBUBaNCHTHbIE YCIOBHS) HHTErpUpyeMOCcTH (Teopema 1). VK-1, OIlIK-1
35. JlocTatouHoe ycnoBHsl HHTErPUPYEMOCTH (11 HEMPEPHIBHBIX GYHKIMI 1 QYHKIMIA C VK-1, OIIK-1
KOHEUHBIM MHOKECTBOM TOYEK Pa3phiBa)
36. JlocTaTouHble yCI0BUS MHTEPUPYEMOCTH ISl MOHOTOHHBIX (DYHKIIUIA. VK-1, OIIK-1
37. Muosxectsa Mepbl 0 1 ux cBoiictBa. Kpurepwuit JleGera MHTErpupyeMOCTH . VK-1, OIIK-1
38. Teopema 06 MHTErpUPYEMOCTH CyMMbI M IPOH3BEICHHS (yHKIIHIA. VK-1, OlIK-1
39. Teopema 06 HHTErPUPYEMOCTH MOIYIS OT (hyHKITHIL.. VK-1, OIIK-1
40. Teopema 0 NUHEHHBIX CBOKCTBAX ONpEIEIEHHOr0 HHTErPaa. VK-1, OlIK-1
41. CaoiicTBa HepaBeHCTB s OIPeIeIeHHbIX HHTEIPAIOB. VK-1, OlIK-1
42. AnnuTuBHOE CBONCTBO OMpEIEIEHHOTO HHTErpaa. VK-1, OIIK-1
43. Teppas TeopeMa o cpeHeM H ee 06001IeHne. BTopas Teopema o cpesHeM . VK-1, OIIK-1
44. CpoiicTBa MHTerpana ¢ IepeMEHHBIM BEPXHUM MPEIEIOM. VK-1, OIIK-1
45. dopmyna HeroToHa — Jleiibruma. VK-1, OIIK-1
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46. Vnrerpuposanue Mo 4acTsAM M 3aMeHa TIEPEMEHHBIX [T ONPEIeIeHHOr0 MHTErpaa.

VK-1, OIIK-1

47. Tlnomaan B AEKapTOBBIX U TIONAPHBIX KOOPAMHATAX. VK-1, OlIK-1
48. O6Bem Tena BpaleHus. VK-1, OITK-1
49. nuua KpUBOIA. VK-1, OIIK-1
50. [nomanp MOBEPXHOCTH BpAIIEHHUS. VK-1, OlIK-1
51. MeTpuueckue IpoCcTpaHCTBa: ONpeieieHHe U IPUMEpHI VK-1, OIIK-1
52. THIBI MHOKECTB B METPHUECKOM MPOCTPAHCTBE (OTKPHITHIE, 3aMKHYTHIe) i THTbl Touek | YK-1, OIIK-1
(IpesenbHbIE, TPaHUYHbIE, BHYTPEHHHE, BHEIIHHE).
53. Ipenens OCENOBATENBHOCTE B METPHUECKUX IPOCTPAHCTBAX H MX CBOMCTBA. VK-1, OIIK-1
54. KoMnakTHble MHOXKECTBA B METPUUECKHUX IPOCTPAHCTBAX. DKBUBAJICHTHBIE VK-1, OIIK-1
onpezienenns. Heo0X0aMMoe ycoBrE KOMITAKTHOCTH.
55. ®ynkIuK Ha METPUYECKUX TIPOCTPAHCTBAX, HEMPEPHIBHOCTh, SKBUBAIEHTHBIE VK-1, OIIK-1
OIIpe/IeNIeHHs] HEMPEPBIBHOCTH.
56. O6pa3 KOMIIAKTHOTO MHOYKECTBA TIPH HEMPEPHIBHOM OTOOPKEHHH. VK-1, OIIK-1
577. PaBHOMepHas HempepbIBHOCTH. CBONHCTBA HENPEPHIBHON (YHKIMH Ha KOMIIAKTE VK-1, OIIK-1
(obo06menne TeopeMsl KanTtopa).
58. Cesasnocth, nMuHeliHas cBA3HOCTL. OGPa3 CBIA3HOTO MHOXKECTBA MPH HEMPEPHIBHOM VK-1, OIIK-1
OTOOPKEHUH.
59. n-mepHoe eBKIIMI0BO IPOCTPAHCTBO R™n, €ro cTpykTypa U CBOHCTBA. VK-1, OIIK-1
III cemectp
1. Cxomumocts B R”n. VK-1, OIIK-3
2. Kpurepuii koMnakTHOCTH B R”n VK-1, OIIK-3
3. JuddepernupyeMocTs GyHKIMH HECKOTBKUX HEPEMEHHBIX, ONPEICICHNE U VK-1, OlIK-3
€IMHCTBEHHOCTh OTIEPATOPa IPOM3BOIHOI
4. Yactasie npoussoanbie. Heo6xoamumoe ycinosue nuddepeHimpyeMocts (B TEPMHHAX VK-1, OIIK-3
YaCTHBIX MPOU3BOHEIX). Matpuua Sko6u.
5. TlpousBopHas o HampaBIeHUIo. I pagyent. VK-1, OIIK-3
6. Csoiictpa quddepentmpyeMbix GyHKImiA. JleHcTBUs ¢ HUMK VK-1, OlIK-3
7. HopmupoparHble npocTpancTsa. Hopma jiiHeHOro oneparopa u eé cBoicTBa. VK-1, OIIK-3
8. TIpoussojHas KOMIO3UIUK TUPPEPEHIUPYEMBIX (YHKIIHIA. VK-1, OlIK-3
9. HWusapumantHOCTH OPMEI EpBOTO AU BepeHIana. VK-1, OlIK-3
10. Jlocrarounoe ycnosue muddepeHIMPYeMOCTH B TEPMHHAX YACTHBIX IIPOU3BOHBIX. VK-1, OIIK-3
11. Teopema o cpennem B nuddepeHimanbHOM HcuucieHnd . EE cecTBHS 0 TOCTOSHHBIX VK-1, OIIK-3
GYHKIUSX.
12. KacarenbHas miockocTh K rpaduKy U eé ypaBHEHHeE. VK-1, OlIK-1
13. Teopema o HesiBHOM QyHKIMK (OTpeaensIomei GYHKIMIO 0HOTO MEPEMEHHOTO - TEOPEMA VK-1, OIIK-1
).
14. Teopema o HesBHOI GyHKIUH (Ompeaensiomeii QYHKIMIO HECKOTBKUX MePEMEHHBIX - VK-1, OIIK-1
Teopema 2).
15. Teopema o HesBHOM QyHKIMH (171 cHcTeMbl QYHKIMIA -Teopema 3). VK-1, OIIK-1
16. Teopema 06 o6parHoii GpyHkuuu. Ipumepsl. VK-1, OlIK-1
17. TlpousBoHbIe BHICUIMX MOPSIKOB. VK-1, OIIK-1
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18. CoBnanenne cMeNIaHHBIX YACTHBIX HPOU3BOIHBIX. VK-1, OlIK-1
19. Bruncnenune BToporo u BeIcIEX AuddepeHuanos (CuMBodecKas Gopmyra) VK-1, OIIK-1
20. HeunsapuanTHOCTH (hopMbI BTOpOro auddepenimana VK-1, OIIK-1
21. ®opmyna Teiinopa aist GyHKIMH HECKOJBKHX MEPEMEHHBIX DKCTPEMYMbI (DyHKIIMH VK-1, OIIK-1
HECKOJILKHX MEepEMEHHBIX, HEOOX0MMOE YCIOBHE KCTPEMYMA.
22. JlocTaToYHOE YCIOBHUE SKCTPEMYMA. VK-1, OlIK-1
23. VcIoBHBIH 9KCTpEMYM, VK-1, OIIK-1
24. DxcrpeMyMbl GYHKIME HECKOIBKUX TIEPEMEHHBIX, HEOOXO0IMMOE YCIOBHE SKCTPEMYMA. VK-1, OIlIK-1
25. JIocTaToYHOE YCIOBUE SKCTPEMYMA. VK-1, OlIK-1
26. Vcnosmslit sxctpemMyM. Ipumepsr. HeoGxomMoe ycIoBHe YCIOBHOTO KCTPEMYMA. VK-1, OIlIK-1
27. Meron Jlarpanxka. [Tpumeps. VK-1, OIIK-1
28. Yucnossie pagsl. Kputepuit Komm s psagos. Heo6xomumoe ycIoBHE CXOTHUMOCTH. VK-1, OIIK-1
29. TIpuMepsl: reoMeTpUdecKas IPOrPeccHs, TAPMOHUYECKHUI H 0600IIEHHBIA rapMOHHIECKHH VK-1, OIIK-1
L.
30. ;HHGﬁHHe CBOWCTBA CyMMBI psijia. VK-1, OIIK-1
31. Kpurepuii cXoqMMOCTH HEOTPHIIATEILHOTO PAAA. YK-1, OlIK-1
32. 1-if npu3sHaK CpaBHEHHS MOJOKUTEIBHBIX PAMOB (4€PE3 HEPABEHCTBA) VK-1, OIIK-1
33. 2-ii npu3HaK cpaBHEHHUs MONOKHUTEILHBIX P/I0B ( B Tpea. GopMe). VK-1, OIIK-1
34. MMpusnak Komu cX0IMMOCTH MOJIOKUTENBHOTO PAJia. VK-1, OIIK-1
35. Ipusnak Janambepa CXOXMMOCTH TIOJNOKUTETBHOTO PAA. VK-1, OlIK-1
36. VnTerpanbHelii pU3HAK CXOAMMOCTH. VK-1, OIIK-1
37. Ipusnak Paabe cX0MMMOCTH MONOKUTENBHOTO psiza. [Tpu3nak [aycca (6e3 mokasarenscrsa). | YK-1, OIIK-1
38. 3HaKonepeMeHHBIe, 3HaKouepeayromuecs psaapl. [Ipm3nak JleiiOHumIa. VK-1, OlIK-1
39. Jlemma A6ens VK-1, OIIK-1
40. Mpusnaku Abens u Jlupuxie. VK-1, OIIK-1
41. CBoCTBO aCCOLMATHBHOCTH CXOASMIETOCS PAIA. VK-1, OlIK-1
42. CBOICTBO NEPECTAHOBOYHOCTH YWIEHOB a0CONIOTHO CXosimerocs psaaa. Teopema Pumana. VK-1, OIIK-1
43. Vmuoxenue psaaos. Teopema Meprenca u Teopema Kol 11st yMHOMKEHHUS PSJIOB.. VK-1, OlIK-1
44. BeckoHeuHble IIPOM3BEACHUS M UX CBOICTBA. VK-1, OlIK-1
45. JIBoiiHble U TIOBTOPHBIE PS/IBI. VK-1, OIIK-1
46. PaBHOMEpHAs CXOMMOCTB, MPUMEPhl. DYHKIMOHATLHBIE MOCIIEI0BATEILHOCTH 1 PSIBL. VK-1, OIIK-1
Kpurepuii Ko paBHOMEpHO# CXOIUMOCTH.
47. Npusnak Beiiepurtpacce paBHOMEpHOH cX0MMMOCTH (BDYHKIIMOHANBLHOTO psja. [IpuMepbL. VK-1, OlIK-1
48. Tpusnaku A6ens u Jlupuxsie paBHOMEPHOH CXOAMMOCTH (YHKIIMOHATILHOTO PA/Ia. VK-1, OIIK-1
49, VK-1, OIIK-1

[TpenenbHBII Eepexo IpH PaBHOMEPHOH CXOMMOCTH (DyHKIMOHAIBHBIX
MIOCJIEI0BATENILHOCTEH U PSI0B HENPEPBIBHBIX (DYHKIIHH.
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50. Mpusnak [JuHu paBHOMEPHOI CXOMMOCTH. VK-1, OlIK-1
51. PaBHOMepHas CXOMMOCTb U MHTETPHPOBAHHUE. VK-1, OIIK-1
52. PaBHOMepHas CXOAUMOCTb U AU HepeHIUPOBAHHE. VK-1, OIIK-1
53. Crenennsie psamsl. Teopema 06 061aCTH CXOIMMOCTH CTENEHHOTO PSA. VK-1, OIIK-1
54. ®opmyna Komu-Anamapa. VK-1, OIIK-1
55. CpoiicTBa CyMMBI CTETICHHOTO PSIa BHYTPHM HHTEPBAJIA CXOIUMOCTH. VK-1, OlIK-1
56. TloBesieHue Ha TpaHKIe MHTEPBAJIA CTENIEHHOTO psa (Teopema 4 Abens) VK-1, OIIK-1
57. Pasnoxenue QyHKLMY B CTeNeHHOM psaj. HeoOXxouMoe YCI0BME PasloKeHHs VK-1, OIIK-1
58. Jlocratounoe ycnosue pasnoxkenus B psa Teiinopa VK-1, OIlIK-1
59. Pasnoxenue B psn Teitnopa-Maknopena QyHKImii y=e*, cos X, sin x VK-1, OIIK-1
60. Pasnoxenue B psn Teitnopa-Makmnopena dynximii y=In(1+x), y=(1+x)? VK-1, OIIK-1
61. AramutHueckue BYHKIMH M UX CBOMCTBA VK-1, OlIK-1
IV cemectp
1. ®ynxnums exp(z) KOMIIEKCHOTO HEPEMEHHOTO U €& CBOICTBA VK-1, OlIK-3
2. ®yHKIMHU Sin Z, COS Z U UX CBOHCTBA VK-1, OIIK-3
3. Hecob6cTBeHHble HHTErpabl (OpeaeneH s, TPUMEPhI) VK-1, OIIK-3
4. OcHoBHBIE CBOICTBA HECOOCTBEHHBIX HHTETPAJIOB VK-1, OIIK-3
5. Kpwurepuii Ko cXoauMocTn HeCOOCTBEHHBIX MHTErpaioB. KpurepHii cxoaumMocTH VK-1, OIIK-3
HECOOCTBEHHOTO MHTErPaJIa MOJIOKUTENBHOM QYHKIMH
6. Teopema cpaBHEHHs Jisl HECOOCTBEHHBIX MHTErpaoB. [IpuMepst VK-1, OIIK-3
7. CaoiicTBa HECOOCTBEHHBIX HHTETPANIOB, BEIPAKAEMBIE PABEHCTBAMH H HEPABEHCTBAMH. VK-1, OIIK-3
8. Tlpusnaku AGens u JJUpUXie A HECOOCTBEHHBIX HHTETPATIOB VK-1, OlIK-3
9. PasHOMepHas cxoauMOCTh ceMeiicTsa GyHkimii. Onpenenenue. Kpurepuit Komu VK-1, OlIK-3
10. CaoiicTra npenena paBHOMEPHO CXOJAIIErOCs ceMeHcTBa (hyHKITMI VK-1, OlIK-3
11. Hepexon k npeneny Mo 3HAKOM MHTErpana s ceMeicTBa GyHKIMi VK-1, OlIK-3
12. TndbdepennupoBanue 1o napaMeTpy Mo 3HAKOM HHTerpana VK-1, OIIK-1
13. IepecraHoBKa Npee 0B HHTEIPUPOBAHHS I ceMelicTBa (hyHKIHI VK-1, OIIK-1
14. Jludpdepentmposanme uHTErpana, 3aBUCSIIETO OT TAPaMeTpa, ¢ MePEMEHHBIMH Mpe/IeIaMu VK-1, OIIK-1
MHTErpUPOBAHHUS
15. PaBHOMepHas cX0MMMOCTh HECOOCTBEHHBIX HHTEIPANIOB, 3aBUCAIMX OT mapamerpa. Ananor | YK-1, OIIK-1
TeopeMbl BeliepmTpacca
16. Ananor npusnakos AGes-Jlupuxiie paBHOMEPHOH CXOAMMOCTH HECOOCTBEHHBIX VK-1, OIIK-1
MHTETPAIIOB
17. Iepexon K npeneny uis ceMelcTBa HeCOOCTBEHHBIX HHTEIPAJIOB VK-1, OlIK-1
18. quddepennupopanne HecOOGCTBEHHEIX HHTETPANIOB MO TIAPAMETPY VK-1, OIIK-1
19. IepecranoBKa npeenoB HHTETPUPOBAHKS IS CEMEHCTBA HECOOCTBEHHEIX HHTETPANIOB C VK-1, OlIK-1
OECKOHEUHBIMH MPE/ICIaMH.
20. 3ameuatenbHbIe KIACCHUECKHE HHTErpasl (nHTerpan ditnepa-Ilyaccona, muterpan VK-1, OIIK-1
oo sinx
7 gy
21. Bora-dynKims 1 ee cBOlcTBa (CHMMETpHsI, pOPMYJIa TOHMKEHNS ) VK-1, OIIK-1
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22.

Bara-dynkius u ee cBoiicTBa (GopMyiia SKBUBAJICHTHOIO NpeACTaBIeHuUs, popMyia
JIOTIOJTHCHHSI )

VK-1, OIIK-1

23. T'amma-pyHKuus U ee cBoiicTBa (P depeHIMpyeMOCcTh, hopMyIa HOHMKEHHUS ) VK-1, OIIK-1
24. Tamma-dyrkus u ee cBoiicTsa (rpaduk [-pynkuun, cBsasb B- u I-pynxuuii, hopmyna VK-1, OlIK-1
JIOTIOJTHEHHUS)
25. JIBoiiHo#l MHTErpai: reoMeTPHYECKHil CMBICH U ONpEJIENICHHE VK-1, OIIK-1
26. Mepa XKopraHa Ha MIIOCKOCTH: ONpeseeHre 1 OCHOBHEIE CBOICTBA VK-1, OlIK-1
27. TlpuMepsl H3MEPHMEIX M HEM3MEPUMBIX 1o YKopHaHy MHOXKECTB VK-1, OIIK-1
28. Mepa XKoppana B n-MepHOM IpoCTpaHCTBe. MHOKeCTBa (1e6eroBoit) Mepsl 0: IpUMepH! 1 VK-1, OIIK-1
CBONCTBA.
29. Onpenenenue kparnoro unterpata. Cymmsl Jlap6y. Uuterpan Jlap6y VK-1, OIIK-1
30. Heobxoaumoe ycnosue uuTerpupyeMoctu. Kputepuii materpupyemocty B repmunax cymm | YK-1, OIIK-1
Jap0y. Kpurepnii JIeOera
31. CaoiicTBa KpaTHBIX HHTETPAIOB VK-1, OIIK-1
32. Teopema @y6unu. [ToBTOPHOE HHTEIPHPOBAHHIE U ABOHHBIX M TPOHHBIX HHTETPAJIOB VK-1, OIIK-1
33. 3amena nepeMeHHBIX B KpaTHBIX MHTerpanax. [lonspHble, chepudeckue, ITHHIAPHYECKHE VK-1, OIIK-1
KOOPJMHATHI
34. Kpusonuneiinble unTerpanst I pona u ux cBoiicTsa VK-1, OlIK-3
35. Kpusonuneitnpie unterpanst 11 poaa. DKBUBANEHTHbIE YCIOBHS TTOTEHIMANBHOTO HOJIS VK-1, OlIK-3
36. OnHocBs3HBIE 00MaCTH. Y CIIOBHE MOTEHIMATBHOTO TIOJIS IS O/HOCBA3HON 00/1acTH VK-1, OIIK-3
37. ®opmyna I'puna VK-1, OIIK-3
38. IosepxHocTHble uHTErpansi I poa. Ilnomams nopepxHOCTH VK-1, OIIK-3
39. MosepxHocTrbIe uuTerpans 11 poxa VK-1, OIIK-3
40. dopmyna Octporpazckoro-I'aycca VK-1, OIIK-3
41. dopmyna Crokca VK-1, OIIK-3
42. Panw ®ypbe. KosdpuimenTs! TpuronomMeTpudeckoro psjga Oypobe VK-1, OIIK-3
43. Pagpl ®ypbe B €BKIUI0BOM NPOCTPAHCTBE VK-1, OIIK-3
44. Hepasenctso Beccens u paBencTso Ilapcepas VK-1, OlIK-3
6.2. 3agauu K 3a4€Ty N0 AUcHUIIHHE «MaTeMaTHYeCKHi aHAIN3Y
I cemecTp
1. VK-1, OIlIK-1
. A+ xP+x -1
1. Haiitn pezen lim
=0 In(cos x)
2. Haiiru /', (0) ; /" (0)
. 7x2
f(x)=arcsin (e )
2. VK-1, OlIK-1
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1. Moka3ats, 4T0 £1£1’(} Sign (Sm ;j HE CYIIIECTBYET.

. 2
2. Paznoxuts no dopmyne Teitnopa GpyHKIHIO J(x)=xe" B OKPECTHOCTH TOUYKHU

Xy =1 no 0((x—1)”)_

3.

1. ﬂOKaSaTB, YTO NMOCJICIOBATCIIBHOCTE CXOAUTCA

lim (tgx)cosx

2. Haiitu npenen )H%_O

VK-1, OIIK-1

In(1+3x+x%) +1In(1-3x +x7)
- .

1. im

x—0 X

2. Hatitu f’+ (O) ; f'_ (0)

X

1
S(x)=197x_1
0 ; x=0

;o x#0

VK-1, OIIK-1

. Ysinx —3fsin x
1. lim .

N cos’ x
2
2. Haitru ', (0); f'_(0)

. 1
xarcsin| cos— |[; x =0
X

0 ; x=0

f(x) =

VK-1, OIIK-1

| Hai lim4«/1+x—1—sinx
- Haiirn mpezenr 1M In(l+ x)

VK-1, OIIK-1
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2. Haiitu Touku pa3pbeiBa QYHKINH U YCTAHOBUTH UX POL f(x)=

1

1+2%°

a - (sht - 1)
«(aw - 1) ,rme @ -mocrosHHas

1. Haiitu y)'c,y)';x {j

2. UccnenoBath Ha nuddepeHIIHpyeMOCTh (HYHKIIUIO

1
xtsin—; x>0

f@=1" " x

VK-1, OIIK-3

X+ 2x?
1 Iim | x+,[———|.
x>0 x+1

2. Haitru f (%)

sin x
—+x; x#0

Sx)=4 x
1 ; x=0

VK-1, OIIK-1

1—cos(I—cos x)

1. Iim Z

x—0 X

2. Haittn acuMnToTHI Tpaduka QyHKITUHA

y=\/x4+x3 —xt =y

VK-1, OIIK-1

10.

. \/1+xsinx - \/cos2x
lim

1. x>0 o X
¢
# (2)

2. Haiitn f’(O)

sin(x“siné) : x#0
S(x)= x
0 ; x=0

VK-1, OIIK-1
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11.

1. ﬂOKaSaTB, YTO INOCJICAOBATCIBHOCTD PACXOANUTCA

n+l n
L2y
n (_2)n+3n+1

lim In xIn(1 +x)

2. x—>+0 \/;

VK-1, OIIK-3

12.

1. ﬂOKaSaTB, YTO INOCJICAOBATCIBHOCTD PACXOANUTCA

oLl 2, n
22 32T (n+1)?

1
2. lin})(2\/; +x)

VK-1, OIIK-1

13.

1. ﬂOKaSaTB, YTO NMOCJICIOBATCIIBHOCTE CXOAUTCA

cosl cos(2n—1)
X = +..+
1.2 n(n+1)

3 .
5 lim Yx In(In x)

x>0 3 x 43 .4/Inx

VK-1, OIIK-1

14.

o)
oS Ecosx
Mim—= 7/

x>0 sin(sin’ x)
2. Haiitu f'(O)

l——l ;x=0

f(x)=x €& -1
0 ; x=0

VK-1, OIIK-1

15.

1. Haiitin acuMnOToTH Tpaduka QyHKIHA

VK-1, OIIK-1
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y=x+A4x>+1

X
+4

2. Pasnosuts dynxmmo Jf (X) = 1o dpopmyne Teitnopa B Touke Xo = ~1 10
x

o((x+1)").

16. VK-1, OIIK-1
1. Toka3zaTh paccXoquUMOCTh o kputepuio Komm
x, =tgl+tg ! +..+1g !
" V2T e
2. UccnenoBath Ha nudGepeHIIIpyeMOCTb.
Haiitu f'+ (0) ; f'_ (0)
X+ x3,x20
f(x) = { .
sin x -cos x,x < 0
17. VK-1, OIIK-3
2
1. dokasats, uro X, =7 COS (TJ HEOrpaHUYEHHA, HO He OECKOHEYHO OOJIbIIAsL.
2. Haiitu f,(O)
sinx+ 40
—+Xx ;X
f)=3 x
1 ; x=0
18. VK-1, OIIK-1
1. Jloka3atb, ucnomb3ys kpurepuii Koy, 4To mociie[oBaTeIbHOCTh PACXOIUTCS
1+ 1+ + !
X, =—=
Jo 13 Y1n-1
. Inx—x+1
2 lIm—
x—1 X — xx
19. VK-1, OIIK-1
) el+tgx _ e«/l+2x
1. lim
x—0 tgx

2. HaiiT TOUKH pa3pbiBa GYHKIMH U YCTAHOBHUTH HX POJL
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o —

fx)= (I-x)" ; x#0, x<1

0 ; x=0
20. VK-1, OIIK-3
. (1+x)" -1
1. hm%
x—0 X
N
2. Haiitu Touku pa3pbeiBa QYHKINH U YCTAHOBUTH UX POI f(x)= o2
21. VK-1, OIIK-3
1. Hait limJ 11
. Hanrtu npenen N
pel noro\p "
5 lim (7[ - 2arctg\/;) Jx
X—>+00
22. VK-1, OIIK-3
322 +10x+1-Ux? +10x +1
1. lim
x—=0 X
2. Haiftu f’(O)
1 1
e x%0
f(x)=<x arcsinx
0 ; x=0
II cemecTp
23. VK-1, OIIK-3
. sinx —3Ysin x
1 lim 5
xoZ COS X
2
2. HaiiTi acumnToThl rpaduka GyHKIHA
1 X
y=x1-—
X
24. VK-1, OIIK-3
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L )132(% —In(chx))

4
2. Haiitu J 2

x(t) =1t +3¢

y(t) =t-arctgt —In/1+1°

25.

sin 17

1. Haittu y; ,ecmn: y(t) = (ln t)

2. Halitn f’(O)

sin(x“siHE] ; x#0
f(x)= x
0 ; x=0

,x(t) = cos arcctgt

VK-1, OIIK-1

26.

1 1
1. limx? (4x —4x+1]

2. Haiitu f,(O)

! —L;xio

f(x)=1 x-arctgx x°
1/3 ; x=0

VK-1, OIIK-1

27.

| —

i sinx+cosx \|r
L lim| —
x>0\ sindx+cos4x

2. Haiiti acumnToTsl rpaduka QyHKIHN Y =

x—2

VK-1, OIIK-1

28.

HccnenoBath GyHKIINMH Ha HEMTPEPHIBHOCTH M TIOCTPOUTH TPAGUKH.

-x npu x<0,
1
ayy = x? npu 0 < x <2, 5)y:8i

x+1 npu x>2.

VK-1, OIIK-1
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29.

HccnenoBath GYHKIMH U IOCTPOUTH UX TpaduKu:

Q) y=——"",/"0V7
X

VK-1, OIIK-1

30.

Haitmu unmezpanwi:

_ 2
1. J'de. 5 jx-7* dx.
X

VK-1, OIIK-3

31.

Haiimu unmezpanwi:

1. J.ln(4x2 +1)dx. 2. I(xz +7x+12)cos6xdx.

VK-1, OIIK-3

32.

Haitmu unmezpanwi:

dx 2x7 —1
1. _[—2 . 2. _[—2 dx.
3x" —x+1 x> +x-6

VK-1, OIIK-3

33.

Haitmu unmezpanwi:

dx.

6x2 +11x— 10 6x> +9x+6
L e 2]
(x—2) x+2 (x

+ 1)(x2 +2x+ 3)

VK-1, OIIK-1

34.

Jana Qpynxmus Z = A (x Y ) [IpoBepuTh, yIOBIETBOPSCT WK HET 3Ta (PYHKIUST
JAaHHOMY YPaBHEHHUIO.
2 0 2 z 0 2 X
oy 2 ax?

z:sinz(y—ax); a

VK-1, OIIK-1

35.

VK-1, OIIK-1

31




Haiitu HanMeHbIIee ¥ HanOOJIbIIIee 3HAUCHHS (DYHKI[MK B 3aMKHYTO# 001acTH.

z:xz—xy+y2—4x; D: x=0; y=0; 2x+3y-14 =0.

36.

JHausr: GyHkmus =~ z(x,y )’ Touka 4 n BEKTOP a- Haiiru 1) 8" ad z , ()4 2)

MPOM3BOJHYIO B O4 o HaIpaBJICHHUIO BekTopa 4

—in(3x2 +5y% ) A(23) @=-4i+3j.

VK-1, OIIK-3

III cemecTp

37.

2
n

HccnenoBath uncioBoit paac OOIUM YJICHOM  Up= (n L2 )' .

VK-1, OIIK-1

38.

I/ICCJ'IC,I[OBEITB Ha a6COJ'IIOTHyIO HJIN YCIIOBHYIO CXOANUMOCTD psa € O6H.[I/IM YJIICHOM un .

3n+1Y)"
—(-D" -
w=(=1) (4n+5j

VK-1, OIIK-1

39.

(n+1)x"
3"(n+2)

Haiit 00:1aCTh CXOMMOCTH Psifia ¢ OOIIUM YICHOM  Up=

VK-1, OIIK-1

40.

HccnenoBaTh cXOAMMOCTD Psijia, ONPEIEINB MOPSA0K YOBIBAaHUS OOIIEro WieHa psjia

VK-1, OIIK-1

HccrenoBaTh CXOAMMOCTD psifia, OTIPEIEIIAB MOPSAOK YOBIBAaHHS OOIIETO WieHa psiia

. 1n(1 + sin lzj

~  nr+In’n

VK-1, OIIK-1

42.

HccnenoBaTh cXOAMMOCTD psijia, ONPEIEINB MOPSA0K YOBIBAaHUS OOIIEro WieHa psia

VK-1, OIIK-1
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43. VK-1, OlIK-1
HccnenoBaTh CXOIUMOCTD Psifa, OMpPeIeinB HOpsi 0K yOBIBaHHS OOIIEro WieHa psiaa

= 2r

Z 1-cos —

n=1 n
44. VK-1, OIIK-3

) 5

1 >l

CCIIeIOBATh CXOMMMOCTb Psijia Ly 30
45. VK-1, OlIK-3
HccnenoBarh Ha abCOMIOTHYIO U YCIOBHYIO CXOMMOCTD Psijia

- (1)

n=1 n\/ n
46. VK-1, OlIK-3
HccnenoBaTh CXOIUMOCTD Psifa, OMPENeinB MOpsi 0K yOBIBaHHS OOIIEro WwieHa psiaa

o 1

Z n 3+l _ 1

n=1
47. VK-1, OIIK-3
HUccnenoBaTs Ha aGCOMIOTHYIO U YCIOBHYIO CXOIUMOCTb Psijia

S

2

n=1 " n

48. VK-1, OlIK-1
= (20 + 1)x ™"
BBIYKCIUTE CYMMY psifia ¢ TIOMOIIBIO HHTETPUPOBAHUS Z —
n=0 n.
49. VK-1, OlIK-1
400 . d
HccnenoBaTh Ha YCIOBHYIO, a0COTIOTHYIO CXOANMOCTh J. X €OS x ax
0

50. VK-1, OlIK-1

Cxo/uTcst M HeCOOCTBEHHBII HHTETpajl
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T sin xdx
3

f X

51.

CXOI[I/ITCH JI1 HeCOOCTBEHHBIH HUHTCTpal

c dx
'!‘x2 l+e”

VK-1, OIIK-1

52.

2 3 4
tg°x tg’x tg'x
g +g +g

Haifti 061acTh cX0quMOCTH (PYHKIHOHAIBHOTO psifa I8X +—— +...

2 3? 4?

VK-1, OIIK-1

53.

2
Paznoxuth GyHKIHIO B psii MakiopeHa In(5+x7) u OTIPEJICNIUTh PaInycC
CXOJMMOCTH MOJTYYEHHOTO Psi/aa.

VK-1, OIIK-1

54.

CXOI[I/ITCH JIX HeCOOCTBEHHBIH HUHTCTpal

Jl- dx
0 Jx 4+ 4x?

VK-1, OIIK-1

5S.

CXo/uTcst JIM HeCOOCTBEHHBII HHTETpaj

J. 3\/— B CJIydac CXOOAUMOCTHU HalTH ero 3HauCHHE.

VK-1, OIIK-1

56.

CXOI[I/ITCH JIX HeCOOCTBEHHBIH HUHTCTpal

J. \/— B ClIydac CXOAUMOCTH HANTH ero 3Ha4YCHUC.

VK-1, OIIK-1

57.

Cxo/uTcst M HeCOOCTBEHHBII HHTETpaj

+00
J- X - arctgx

0 3\/1+x4

VK-1, OIIK-1

58.

CXOI[I/ITCH JIX HeCOOCTBEHHBIH HUHTCTpal

+00
J~ X - arctgx

VK-1, OIIK-1
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59.

CXo/uTcst M HeCOOCTBEHHBII HHTETpa

VK-1, OIIK-3

60.

VK-1, OIIK-1

400

4
HccrenoBaTh Ha YCIIOBHYIO, a0COJIOTHYIO CXOUMOCTD I x cos x“dx
0

VK-1, OIIK-3

62.

CXo/uTcst M HeCOOCTBEHHBII HHTETpa

]3 dx
1xzil+e)‘i

VK-1, OIIK-3

IV cemectp

63.

j (x> + y)dx +(* + 2)dy + (2 + xX)d=
L

42 2 _ — .
L X+ y = 4’ X+z= 2, MOJIOKUTCIIBHO OPUCHTUPOBAHHAA HAa BEPXHCHU CTOPOHE

IIJIOCKOCTH.

VK-1, OIIK-3

64.

. 2 2 2 2 .
Haiite moromane wactu chepet X + Y +Z7 =4, 3akro4eHHOH BHYTpU LMIHHAPA

(x2 +y2)2 = 2a2xy

VK-1, OIIK-3

65.

” x*dydz + y*dzdx + z*dxdy
S b

2, 2
S — nosepxnocrs Tena {X°+y <z, z<H} |

VK-1, OIIK-1

66.

. 2 2 p2
Haiitu miomaas 4acTH MOBEPXHOCTH MIHHApa V +Z° = R, 3axmouennoro BHYTpH

VK-1, OIIK-1
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2 2 2
uammEgpa X +y° = R".

67. VK-1, OIIK-1
BrruuciuTe DUPKYISLUI0 BEKTOPHOTO HOJIS F (XZ »—)VZ 2, xy) BIOJb JIHMHUH

z=x"-y'+2a°, xX’+y’ =a’.

J‘J. xdS

N

S:x*+y'+2°=R*,x>0,y>0,2z>0
68. VK-1, OIIK-1
PaccraButh npesiesibl HHTEIPUPOBAHUS B ChepHUCCKON CHCTEME KOOPAUHAT

J.J.J-f(x’y’z)dx‘lydz’ e VX + V" + 22 <L x* +y* +2° <2z},

v
69. VK-1, OIIK-1

2 2 2

” Yz dy dz + y dzdx + yx dxdy > S — BHemmss CTOpOHA TTOBEPXHOCTH TeJa

s

0<z<x*+)°, x’+y°<1,x>0,y>0
70. VK-1, OIIK-1
Ixyzdx +yz°dy — zx’dz

d s C- JIyTa OKPYKHOCTH AB OKPYXKHOCTH

x2 + y2 + Z2 = 45, 2x+y = O, A(3a _6’ 0)3 B(_2a495)
71. VK-1, OIIK-1
H(xy+yz+zx)dS’me S:z=yx"+y", x> +y" <2ax.

s
72. VK-1, OIIK-1
H 1+x* +y°dS, S - -y

Y ’ 4acTh MOBEPXHOCTH Z = —————, X > 0, JIeKalas BHyTpU

S
[UIAHIpA (XZ + )/‘2)2 = az(xz _yz)'
73. VK-1, OIIK-1
Haiitu norok noss F =xzi + y27+ 2’k yepe3 4acTh cepsl

Xt + Yy ‘iz’ = 9,222, 8 HaIlpaBJICHUW BHYTPEHHEN HOpMaJIH.
74. VK-1, OIIK-1
U\/;dS 2, 2 2, .2 2 2

, S —uacts X"+ =2ax, nexamassue X +y —z =a",(a>0).

N

75. VK-1, OIIK-1
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[ +22)dxdy, §:z=a® 2%, 0< y <b.
N

76. VK-1, OIIK-1

1
Haiitu “‘(xz +y2 +Z—5)dS’ S- 4acTh MOBEPXHOCTH 2Z = 2-x —yz, z 20.
s

77. VK-1, OIIK-1

” Zdxdy, S x> +y* +22° = 2.
N

78. VK-1, OIIK-1

ol 2.3 .
BblyncnuTh HUPKYJISALHUIO BEKTOPHOTO I1OJIS F= {x y 1,z } BJIOJIb KPUBOU

L:{x*+y’=a’,z=x}.

79. VK-1, OlIK-1
2, 2
J;.[ (" +y7)dS, S nosepxHocTh Tena /X~ + > <z <1,
80. VK-1, OIIK-3
Inydx+zzdy+x2dZ, L:2x"+2y° =2 x+z=1,
TIONIOKUTETEHO
L
OpUEHTHPOBAHHAS HA BEPXHEH CTOPOHE MOBEPXHOCTH.
81. VK-1, OIIK-3

jj(x—y2+z3)ds,5—

2 2 2
gacth X +) =a (X 2 0), JIe)KAIask MEXKAY IIIOCKOCTAMU
s

x+z=0,x—z=0.

6.3. Dk3aMeHaIMOHHbBINA OuiteT Ha onenuBaune YK-1, OIIK-1, OIIK-3

Hacturyr UTMM Hwmxeropoackoro rocyaapcrseHaor yausepcurera uM H.M.JloGayeBcKoro

Kadenpa JYMUYA Juciumimmaa MaTeMaTUYeCKUi aHAIN3

SK3AMEHALIMOHHBIN BUJIET Ne 7
1. Omnpenenenue npenena nocie0BaTeIbHOCTH. Jloka3aTh, 4YTO

'ﬂ-k

lim — =0 (a > 1)

n—oo gt g >

2. Ompenenenue npou3BoaHOMN. BriBecTu dhopMyny nmpou3BoaHoM aist GyHKIUI

y=x , @€ R, y:sinx.

3aB. kadenpoii
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DK3amMeHaTop

6.4 Ilpumep Ha mnpoBepky OIIK-I yMeHHs TPOBOJIUTH JOKA3aTeIbCTBA MAaTEMaTHUYECKUX
YTBEPK/ICHUI HE aHAJIOTUYHBIX paHee U3YYCHHBIM, HO TECHO MPUMBIKAIOIINX K HUM;

HMokazarte, wroecu VneN. =2, > 0u

— 1 ,
limz, = lim — =1, 10 {Tn} cxoasmasncs.
n—roo n—oo
6.4 Ilpumep Ha mnpoBepky OIIK-I ymeHus pemiaTb MaTeMaTHYECKHE 3a7add, KOTOpbIE
TpeOyIOT HEKOTOPOH OPUTHHATILHOCTH MBIIUICHUS

CymiecTByeT Ju lim, . sin M rae n — HaTypainbHOe uncio. OTBET 000CHOBATH.
7. YueOHo-MeTOAUYeCKOEe M HH(OPMANMOHHOE 00ecTiedeHue TN CIUIIIUHbI

a) OCHOBHas JIUTEparypa:

1. MJIbHUH B. A., IIO3HSK 3. I'. OcHoBBI MaTeMaTHUecKoro aHanmza: Yueo.: DU3MATIIUT,
2001
(50 9x3.)
2. KYJPABLEB JI.J. Kpatkuit kypc Matematudeckoro ananusza. Tom 1. 2002. - 400 c. (40
9K3.)

3. Hemunosuu b.I1. COopHuKk 3a/1a4 U ynpa)xxHEHHUH 110 MaTeMaTHYeCKOMY aHaln3y. M.:
Hayxka, 1966

http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

0) mporpamMmmHoe obecriedeHre u atepaer-pecypcesl http://www.unn.ru/books/resources.html
http://new.e-vmk.unn.ru/sites/

Jiis obecriedeHnst cCaMOCTOSATEIHbHON Pa0OTHl 00YYaIONIUXCS UCTIONB3YETCS JIEKTPOHHBIN KYpC
«Marematnueckuii ananus (PMuM, Marematuka, MuMM)»

https://e-learning.unn.ru/enrol/index.php?id=6861
CO3/aHHBIN B cucTteMe 3eKTpoHHOro o0yuenus HHI'Y - https://e-learning.unn.ru/.

8. MarepunanbHO-TeXHH4YECKOe o0ecredeHne U CHUIIIHHBI (MOYJIA)

[lomemennss TpeaCTaBISAIOT COOOH ydeOHBbIE AyJUTOPUU Ui TPOBEACHUS YYEOHBIX
3aHATUH, TNPEeITyCMOTPEHHBIX MPOIpPaMMOM, OCHAIIEHHbIE O0OpPYIOBAaHMEM U TEXHUYECKUMU
CpeacTBaMH O0y4YEHUS: KOMIIBIOTEPHBII KJ1acc, IPOEKTOp, IKPaH.

[lomemenns U1t caMOCTOSITENFHOW pabOTHl O0yYaIOMIMXCSl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHMS K ceTd "VHTepHer" M oOecrneyeHsl JOCTYIIOM B
3NIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO CPELY

[IporpamMmma cocraBneHa B coorBercTBUM c TpeboBanusimu OC BO HHI'Y c¢ yderom
pexomenpanuii u OITOIT BO no nanpaenenuto (nmpodmwio) 01.03.01 MaTemaTuka.

ABTOp _K.(.-M.H., fonieHT Mankud M. .
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http://new.e-vmk.unn.ru/sites/
https://e-learning.unn.ru/enrol/index.php?id=6861
https://e-learning.unn.ru/

[IporpamMma onobpeHna Ha 3acenanuu kadeaps! nuddepeHnanIbHbIX YpaBHEHUH,
MaTEeMaTHYeCKOT0 ¥ YMCICHHOro aHanu3a MHCcTuTyTa MH(POPMAIMOHHBIX TEXHOIOTHA,
mareMatuku u Mexanukun HHIY um. H.U. JlobaueBCckoOro

oT _ roja, npotokon Ne .
3aBenytoumii kadeapoit A.B. Kanunun

[Tporpamma omoOpeHa Meronudeckoil komuccuer MHCTUTYyTa MHOOPMAIIMOHHBIX TEXHOJIOTHH,
mareMmatukd 1 mexaaukd HHIY num. H.U. JlobayeBckoro

rojaa, mpoTokos Ne

[TporpamMma omoOpeHa Ha 3aceaHUU METOJUYECKOW KOMHCCUU HMHCTHTYTa HH()OPMAIIMOHHBIX
TEXHOJIOTHUI, MaTeMaTHKU 1 MeXxaHuku ot 01.12.2021 Ne2.,
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