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2.MECTO JUCIUILIAHBI B CTPYKTYPE OBPA30OBATEJBHOM
MMPOI'PAMMBI

Jucrunnuea «MaTeMaTHIeCKUN aHaNlK3» OTHOCHTCSA K 00s3aTeIbHOM YacTH
qucimiauH  broka 1. Jlormdyecku M CONEpXKATENBHO - METOIMHYECKH
«MaTeMaTHUeCK/ii aHANM3» B3AWMOCB3aH C JPYTMMH TPOGheCcCHOHATBHBIMA
JUCLMIUIMHAME: ~ aireGpoi, TeoMeTpuen, Teopueil (YHKIHHA KOMILIEKCHOH =
nepemeHHOM, AuddepeHIMaTbHbIMA  YPABHCHUAMH, Teopuell  BEpOSTHOCTEH,
YHCIEeHHBIMA METOaMH, y4eOHOM H IPOU3BOJCTBEHHON IPaKTHKaMH, SBIAACH
6a30ii /sl MHOTHX U3 HUX, HCIIONB3Ys TIOHATAS M METOIbl HEKOTOPBIX 13 HUX.

Ocsoenne «MaTeMaTHUecKOro aHAIM3a» JOJDKHO ONHUpPAThCs HA TPOHHYHO
6a3y 3HAHWi, yMEHUH U HABBIKOB, TIpHOGPETEHHBIX CTyAeHTaMK MKOJILHOM Kypee
MaTeMaTHKH BOOOIIe U B Kypce «AnreOpa U Hadalla aHaju3a» B JaCTHOCTH

JucrumimHa «MaTeMaTHaeckuil aHali3y TPEIIECTBYeT U3YHeHHIO TEOpHHU
(GyHKIMA ~ KOMIUIEKCHOTO  TIEPEMEHHOTO, (GyHKIMOHAIBHOTO  aHAJHW3a,
quddepeHIMaNbHBIX yPaBHEHUH, YHCIEHHBIX METOIOB, TEOPHH BEPOSTHOCTEH, -
[O3TOMY TiIyGOKOe M MPOYHOE YCBOGHHME ero METo/0B CIIOCOOCTBYET YCIEITHOMY

YCBOGHHMIO THX JUCIMILIHH U yCIICIHOMY MPOXOXKICHUIO NPaKTHK.

3.IIJJAHUPYEMBIE PE3VJILTATBI OBYUEHMS

Llensio OCBOEHHMs JUCLHUILIMHBI «MareMaTHYECKUil aHANM3»  SBIACTCA
nonyderye (yHIAMEHTATIBHOTO MaTeMaTHiecKoro 00pa3oBaHUs M IOJNYYEHHS
(yHIaMeHTaNTEHOr0  06pa3’oBaHMA BoOOIIe, CIOCOOCTBYIOIIErO  PasBUTHIO
JIMYHOCTH, IOATOTOBKE  KBalTM(HMUMPOBAHHOIO  MaTeMaTHKa, CII0COOHOrO
IIPUMEHHTE 3HAHWS M3 MATEMAaTH4ecKOro aHalu3a B pasiiIHbIX 00671acTsIX HayKd U
ee MPIWIOKEHUH

3afauamMu OCBOGHHS TUCLMILTMHEI «MaTeMaTHIeCKHUH aHAIM3» ABSIOTCH:

-OCBO€HHE OCHOBHBIX MOHATHH U UX CBOMCTB;



-oBNajieHre  (DYHIAMEHTAIBHBIMA  MOHATHAMH — MaTeMaTHiECKOro aHaJ3a,
CBOIICTBAaMU ITOHATHHA, OCHOBHBIMH HMCYHCICHHAMHU 00BEKTOB MaTeMaTH4EeCKOro
aHAJIN3a;

-OBNajicHe MeTONAMU U NpHeMaMM pelleHHs] KOHKPETHBIX 3alad U3 Ppa3IMYHBIX
obnacTeil MaTeMaTUKH;

-opMEpOBAaHME  HABBIKOB  MPUMEHCHH MaTeMaTHYeCKOro  aHamusa Al
HCCIEI0BaHUS B PA3INYHBIX 00J1aCTSIX MaTeMATHKH, (U3MKH, XUMHUH, GHOTOTHH;
-popMUpOBaHNE YMEHWS BBIIENATE KOHKPETHOE MaTeMaTHYECKOe COJIep)KaHue B

TIPUKIAJHBIX 3a/[a4aX yqeOHO! 1 PO eCCHOHANBHOMN /IS TeIBHOCTH.

KoMmmneTenuun, popMupyeMbie B pe3yJbTaTe OCBOCHHSI XHCIHILIHHDL:

- CriocoGeH HaXouTh, (OPMYIMpOBaTh M peIaTh AKTyalbHBIE M 3HAYMMBIC
po6sieMb! GyHIaMEHTAIBHOM MaTeMATUKH 1 MEXaHUKA (OIIK-1).

B pe3yJyibTare N3y4YCHU JOUCLHUTIIAHBI o6yqa}0mu1>'1ca JIOJDKEH!
-3HaTh OCHOBHBIE ITOHATUS MaTeMaTHIECKOro aHali3a, ux CBOMCTBA, B3aUMOCBS3HA

MEXIy HUMH U B3aMMOCBS3U C IpyTUMH MaTeMaTH4eCKUMHU JUCIUIUIMHAMA

(OIIK-1);
3HaTh METONBI JOKA3aTeNnhcTBA  YTBEPXKIEHHH MaTeMaTHecKoro axajiumsa ,

JOTMUecKWe CBS3M  MeXIy pasiMuHBIMM  pasjielaMu  MaTeMaTHecKoro
anammza(OIK-1);

3HaTh METOXBI MATEMATHUECKOTO M aNrOPMTMUYECKOrO MOJENUPOBAHA ML
BBIXOZIA B ApyTHe MaTeMaTHueckue TUCLUUTMHBI U MX MPHIIOKEHI (OIIK-1);
-VMeTb pellaTh NPaKTHKO-OPUEHTHPOBAHHbIE 3a/aid Ha OCHOBE UCIIOIE30BaHUS
6a30BbIX 3HAHUI MaTEMATHUECKOIO aHaIu3a U €ro MeTo/10B (OIIK-1);

-YMeTh IOCTPOUTH MaTEMAaTHIECKYIO MOJICTIb HemaTemarndeckoi 3anaqu (OITK-1);
- BiajieTh CIOCOGHOCTBIO CTPOMTH (opMalbHbIE MOACIIH, BBIOMPATh U IPUMEHSTH
COOTBETCTBYIOIIME MM METOJIbl MaTeMaTHieckoro aHammsa i pelueHus 3a1a4 U

MHTEpPIPETHPOBATh Pe3yIbTaThI (OIIK-1).



4. COIEP)KAHUE IUCIHUILINHBI

4.1. YueOHO-TeMaTHYeCKHH NIaH

PyGex Homep HanmMeHoBaHue paszena, |KoianuecTBo 4acoB
pazzena, TeMBI KOHTAKTHO! paboTHI C
TeMBI pero/aBaTeseM
Jlexiun | IIpakTuyeckue
3aHITHS
Icemectp 48 60
PyGex 1 Pl [penen GyHKIUK 28 30
B2 IMpousBoaHast QyHKIMH 10 20
PyGex2 |P3 [IprmMeHeHue 10 10
TIPOU3BOIHOM IS
nccnenoBanus QyHKIMHA
11 cemecTp 48 60
P4 HeomnpeneneHHbI 20 30
UHTErpal (MeTo/Ibl
Py6ex 3 MHTErpUpPOBaHHMS)
PS5 OnpeyieneHHBIA HHTEPAT, 10 10
€ro CBOMCTBA U
BBIYUCIICHHE
Py6Gex 4 P6 I[TpuoxeHus 18 20
OIpEJIENeHHOTO HHTerpaia
III cemecTp 48 60
Py6ex 5 127/ YucoBbIe PsIbI 6 6
P8 @DyHKIHOHAIBHBIE PSIBI U 10 10
UX IPUMEHEHHE
P9 TluddepeHanbHOE 16 29
ucyucieHne QyHKIMHA
HECKOJILKUX ePEeMEHHBIX
PyGex 6 P10 HHTerpanbHoe 16 20
ucumcienne QyHKImi
HECKONIBKUX [IePEeMEHHBIX
IV cemecTp 48 48
P11 HHTerpaisl o 12 12
TIOBEPXHOCTH
PyGex 7 19112 JIeMEHTHI TEOPUH II0JIS 12 12
P13 HecoGcTBeHHBIE 10 10
MHTErpalibl ¥ HHTErPaIbl,
3aBUCSIIKE OT ITapaMeTpa
PyGex 8 P14 Psp1 @ypre 14 14




4.2. Coxepanue JeKIHOHHBIX 3aHsTHH

Uugp HaumenoBanue
pasziena,
ey paszena, TeMbl HauMeHOBaHHE U COCPIKAHUE JIEKLIH Tpya0eMKOCTb,4achl
THHBI JIMCLIMTUIAHBI
1 CEMECTP
P1 Tlpenen GyHKIAHE MHOKECTBO IeHACTBUTENbHBIX UHCEI: PALMOHANbHbIE

Yucia, HEOOXOAMMOCTh  PacIIMpeHHs ~ MHOXKECTBa
PalMOHAIBHBIX  HHUCEII, MppalOHAIbHBIE  HHCIA,
u306pa>KeHne JIEUCTBUTENILHBIX YHUCEIT 0eCKOHEUHBIMU
JECATUYHBIMHA )le06ﬂMPl, aKCcMOMaTHKa MHOXECTBa
JIEWCTBUTENIbHBIX YUCEIL.

OrpaHUYEHHBIE u HEOrpaHUYCHHBIE YHUCJIOBBIE
MHO)KECTBA.  OTPaHU4YECHHOCTH MHOXECTBa  CBEPXY,
CHHU3Y; OrpaHH4Y€HHOCTD, HEOTPaHUYEHHOCTh, IPAHMLIBI
MHOJKECTB, OKPECTHOCTH TOYEK, TPOMEXYTKH.

Moynib _Je/CTBUTENLHOrO YHcia W €ro CBOMCTBA:
TIOHATHE MOJyJIst JeMCTBUTEILHOTO yucna,
reoMeTpUIEeCKHit CMBICIT; CBOJiCTBA MOZYJIst
JeHCTBUTENBHOTO YHCNA; PACCTOSHHE MEXIY TOUKaMH
Ha NpAMOH.

JlelicTBUTEIbHAS dyHKIMA NeHCTBUTENLHOM
[ePEMEHHOM: TIOHATHE COOTBETCTBUS MeXy
MHOKECTBAMH, OTODpaKeHHE MHOXECTB, (yHKIHS,
ypcnoBas  QyHKIWMA,  ACHCTBHTENbHASA dynxums
JeMCTBUTENBHON Mep HOI; 00nacTh Ompe
MHOKECTBO 3HAUEHWi, CIOCOOBI 3a/@HMs, CYXEHHE
(yHKUMM, KOMTIO3ULWSA (YHKLIAH, obpatHas QyHKLHS.

Knaccudukauus  yHKIMH 110 aHATUTUYECKHM
BBIDAXKEHNMSM W CBOWCTBAM: LeJbIe panHoHabHbIe,
NpoGHO-  palMOHAIIbHBIE (yHKIMHM, UpPALMOHAJIbHBIC
(DyHKLMH, anrebpanieckue, TPaHCLEH/ICHTHBIE
(yHKLMM; MOHOTOHHBIE, OTPAHUYICHHBIC, 4YeTHblE M
HeveTHble (YHKIMH, IEPHOANIECKIE (yHKLIMHA.

Tocrie10BaTeNHOCTH M MX CBOWCTBA: MIOHATHE
TI0CJI€1I0BATEIbHOCTH, CIIOCOGH 3aJlaHus, TPUMEPBI
nocnenonax‘enmoc‘reﬁ; MOHOTOHHBIE
MocJIeI0BaTEeIbHOCTH, OI’paHW{eHHMe
TOoCeA0BaTEJIbHOCTH.

Ipenen TOCJIEI0BATENIbHOCTH: Ompe/ieNIeHNe,
reOMeTpmecxuﬁ CMBICJI, CXOAAMIMECS W PacXOsIIrecs
MOCJIE0BATEIbHOCTH, UX CBOICTBA.

CBolicTBa CXOAAIMUXCA ToCIeI0BaTeIbHOCTEH:
€IMHCTBEHHOCTh npeznena, npenen
[0 ATIOC/IE0BATETPHOCTH, OTPAHHYEHHOCT CXOAAIISHCS
OC/IeNIOBATENHOCTH, COXPAHEHMe 3HAKa, Mpee/IbHbIA
Mepexol B paBeHCTBE, MPENCNbHBIH  NEpeXon B
HEpaBEeHCTBE, npeje MPOMEIKYTOUHON
OCNeI0BATeNbHOCTH, npesien OrpaHHueHHON
nocjea0BaTeIbHOCTH, YHCJIO «e».

BuIbl HeONpEIeNEHHOCTe! | UX PACKPBITHE: TEOPEMbI O

npemenie  CyMMbl, TpOU3BEJCHWS M HaCTHOro

CXOALLMXCA TOCIe10BATETbHOCTEH; HEOTIPEAENICHHOCTH
0. 0.

BUJA (5), (;), (c0-00), (0*0), (1%); GeckOHEYHO Malbe K

GeckOHEUHO  OonblIMe  MOCNENOBATENBHOCTH,  HMX

CBOWCTBA.

Tpesten dyHKIAH: Npeen PyHKIUH B KOHEYHOH TOUKe,
Ha 06eCKOHEUHOCTH, 6ecKOHEUHbIE Tpeiesibl.
Onpezenenus no IeiiHe 1 Ko, uX 5KBHBaJIEHTHOCTb.




Teopembl o npejesnax GyHKIMHA. Bumst

HeOTpe/IeNICHHOCTe! M X DPACKpbITHE: 6eCKOHEUHO
Maibie ¥ 6eckOHeYHO Gonmbinue GyHKIMH, UX CBOHCTBA;

TeopeMbl O TIpesieNie CyMMBI, npou3Be/IeHHs U YaCTHOTO
% 0
(yHKuMii; HEONpeJEeNeHHOCTH BHIA (5)’ (E), (c0-0),

(0x), (%), (0°),(1%); 3ameuareNbHbIe MPEAENLI.
TeopeMbl 06 SKBMBATCHTHBIX (PYHKIMAX.

HenpepsIBHOCTL HKIMM B TOYKe: MOHATHE
HENpephIBHOCTH  (QyHKUMM B TOUKE, TEOPEMbl O
HenpepbIBHBIX  (YHKUWMAX, HENPEpPHIBHOCTE CIIOXHOM
(YHKUMH;  HEMPEPBIBHOCTh  PA3NAYHBIX dyHKumit;
CBOMCTBA (DYHKUMI, HETpEpBIBHBIX B TOUKE; TOUKH
pa3pbIBa i MX KJacCHUKALWs; HCCTeN0BAHHE dyHKumi
Ha HeNpepHIBHOCTb M MIOCTPOSHUE rPadHKOB.

CBoiicTBA _()YHKIAY, HENpEPBIBHBIX HA OTPESKE:
Ol"paHPl‘leHHOCTb Ha OTpPE3KE; JOCTUKEHHE BEPXHHX
(awkHWX) ~ rpamui;  obpamieHue B HYJb; o
[IPOMEXYTOUHBIX 3HAYEHHSX; MPUMEHEHNE CBOWCTB I

p 3ajay.

O6parnas __¢ymkuus.  Teopema  CyIIECTBOBAHMA
oOparHoii _(QyHKUMH: TOHATHE obparumoii  yHKLMH,
noHsTHe 06paTHOM (YHKIMU. VYCIOBUA 06paTHMOCTH
dynkmuu. Teopema CyLIECTBOBAHHA 1 HENPEPhIBHOCTH
obpatHoit  (ynkiuu. CymecTBOBaHHE KOPHA n-oi
CTEMEHH U3 HEOTPHLATENHHOTO YHCIa; CYLIECTBOBAHHC
¥ HEmpephIBHOCT OOpAaTHBIX ~TPUTOHOMETPUHECKHX
(yHKUMH.

TlokazaresbHas norapadMuIecKast. CTerneHHas
(YHKUMM: ONPEeNEHNs, TPEEIbl, HENPEPhIBHOCTE,
rpaduky, NPUMEHEHHUE.

P2

TpoussoaHas
yHKIHK

TpousBojHas GYHKIMK: ONpE/IENIeHHE, BEIBOA (bopmys
JUI1 HAXOXIEHWS TPOM3BOAHBIX OCHOBHBIX (YHKIMi
(TabNMLA IPOM3BOIHBIX).

JTuddepenuupyembre GYHKLMA W X CBOWCTBA: MOHATHE
ud@epenimpyeMocTd  QyHKIMM B TOUKe;  CBASH
v depeHImpyeMOCTH c CyIECTBOBAHNEM
NpPOW3BOHON M HENPEphIBHOCTBIO. TeopeMbl O
I epeHIMpyeMoCTH  CYMMBI,  MpOM3BEleHUA M
yacTHOrO. [TPOM3BOAHASA CTOXKHOH QyHKIMH.

IpousBoHas 06paTHOH (YHKIMH. JlorapudmMuueckoe
b depeHIMpoBaHue: BBIBOJI (opmybl U1t
b depeHumpoBaHus 00paTHOM byHKIMY,
norapudmudeckoe  AudQepeHIMpoBaHue U €ro
MCTONb30BAHME Ul HAXOXKAEHWs  TPOM3BOJHON
HOKa3aTe/bHO-CTENEHHOM (YHKLMH.

Tudepennwan  pyHKuMM M _€ro NPUMEHEHHE:
nmapdepenipan  QyHKUUH, €ro reoMETPUYECKHui 1
(usEyeCKui  CMBICT; muddepeHiman  CIOKHOU
(yHKLUMH, WHBAapPUAHTHOCTH dopmbl b depenimana,
npumenenne  auddepennuana B NPUOITHKEHHBIX
BBIYUCIIEHHSX.

Tpowssoansle U muddepeHuanbl BHICIIIX MOPAIKOB:
ompenieieHus, CBOHCTBA, HAXOXK/ICHHE; HApyLICHHE
MHBApHAHTHOCTH (OpMBI MM depentmana BTOPOro u T.
11 IOPSIKOB.

B3

TIpumeHenue
NPOU3BOAHOM [
UCCIeI0BaHMA
ynxumit

TeopeMbl 0 cpejieM i depeHIMaTbHOr0 HCHHCICHIA:
teopemsl  Depma, Pom, Jlarpamxka, Komm, ux
reOMETPHYECKUH CMBICI, MCTIONB30BAHME JUIA PELLEHNd
3a1a4.




BbIupCIIeHHe TIPEIEIIOB C TOMOIIBIO MPOM3BOHBIX:
nipasuta JIomuTans fuist pACKphITHS Heomnpe/IeIeHHOCTeH

), ), (0=0), (0%), (=2%), (0%, (17)-

Wccnenopanve  QyHKIMH  HA  MOHOTOHHOCTb W
JKCTDEMYMBI: ~ YC/OBHE  MNOCTOSHCTBA byHKIMH,
HeobXOMMble ¥ JOCTATOYHbIE YCIOBUA MOHOTOHHOCTH
(QYHKIMH Ha TPOMEXYTKE; HeoOXOAUMBbIE  YCIIOBUS
SKCTpeMyMa; JOCTATOYHBIE ~YCIIOBHS  OKCTPEMyMa,
7I0Ka3aTeNbCTBO HEPABEHCTB M TOXKIECTB € TMOMOLIBIO
NPOW3BOIHOM.

I/ICCHCQOBaHPlE myHKgHH Ha BBIMYKJIOCTD, BOTHYTOCTb ¥
mepern6:  AOCTAaTOYHblE ~ YCNOBHS  BBUIYKIOCTH
(BOrHYTOCTH) (YHKIMH HA MPOMEXKYTKE; HeoOXoAuMbIe
YCJIOBHS TOUKH Teperua; J0CTaTouHOE yCIOBHE TOUKM
neperu6a; aCHMITOTEL, [ONHOE MCCICNO0BAHNE (yHKLAA.

HauMenbinee ¥ __Haubonpluee 3HAYEHUS HKLIAH:
[OHATHE, CPaBHEHHME HAWMEHbIIEr0 W HAMOOMbIIEro
3HayeHni (YHKUME HA TPOMEXYTKE C MUHUMYMOM M
MaKCHUMyMOM; HaxOXKIeHHE minggp) £ (%),
max(q p) f (X); 331a4H Ha ONTHMH3ALHIO.

1L CEMECTP

P4

HeomnpeneneHnbli
uHTerpai (MeTob
MHTErpUpOBAHMNS)

IlepBooGpasHas U HeONpPe/IeNeHHbI HHTETPAIL: TIOHATHE
u OCHOBHOE CBOWCTBO nepBOOOpasHoOi;
HeoNpe/IeNIeHHbIi MHTErpal, ero CBOMCTBA, MpaBuia
BBIYMCIICHNs, TabNMUa MHTErpajoB, HEMoCpeICTBEHHOS
MHTErPUPOBAHKE.

MeTo/1bl HHTETPUPOBAHKSA: HHTETPUPOBAHUE IO YACTAM
11 3aMeHOM IePEMEHHO} B HEOTIPE/IEIEHHOM MHTErpaie.

UHTerpupoBaHue paLMOHAJIBHBIX dyHKIMA:
MHTErpUpOBAHME LEJBIX  PALMOHATBHBIX (yHKUMI;
pasnoxeHne TPaBHILHOK palmoHanbHOM ApoOM Ha
npocTeiilue; METOM HEONPE/IeCHHBIX K03 HIMEHTOB;
MHTErpUpPOBAHHE MPOCTEHIINX npoGeit 4eThIpex TUIOB.

Hure! OBaHME MPPAIMOHATBHBIX (YHKLIA:

unrerpans suna [ R(x, Vax + b)dx;

IR (x, “Jax + b, Yax + b, 2 ax b,) dx;
n [ax+b ; \/——2#—— |

R (x cx+d> dx; [ R(x,ax? + bx + c)dx;

[x™(a+ bx™)Pdx.

UHTErpupoBaHHe TPAHCUEH/IEHTHBIX byHKIMIA:
unterpaisl Buaa [ R(sinx, cos x)dx; [ R(tgx)dx;
f(sinx)™ - (cos x)"dx; | sinax - cos Bx dx;
yHMBEpCANbHAS TPUTOHOMETPHYECKAs NOJACTAHOBKA.

PS5

OnpezieneHHbIH
HHTErpaj, ero
CBOWCTBA U
BBIYUCIIEHUE

OnpeneneHHbIA _MHTErpal: 3ajJayd, TNPUBOAAUIAE K
[OHATHIO, TOHATHE  OMNpE/ENeHHOro  WHTEerpaia,
FeOMETPHUECKHil  CMBICK; yCIOBHA CyIIECTBOBAHUS;
CBOCTBA OIIpE, )ro MHTErpaja.

Bblupc/eHye ONpe/IeleHHOro MHTerpaja: MHTerpan ¢
[epEeMEHHbIM ~ BEPXHAM  MPEJIENIOM,  €ro CBOWCTBA;
dopmyna HeioToRa-JleOHMIA; 3aMeHa NepeMeHHOH 1
MHTETPMPOBaHME MO HaCTAM B  OMPEIC/ICHHOM
HHTErpae.

Heco6cTBeHHbIE HMHTETrpaibl: HMHTErpaibl c
6€CKOHEUHBIMU npenenamn MHTETPUPOBAHKS;

MHTETpansl  OT  HEOTPaHWYEHHBIX GyHKUM;  HX
BBIYKCIICHNE.




P6 TIpunosxenust Bolupcienye uiomageil muockux (Guryp: MOHATHE
OTIpe/IeNIeHHOTO KBAJPHPYEMOCTH (HIypbl; YCIOBHUS KBaApUPYEMOCTH,
UHTerpajia BHIYKMCIIEHHE TUIOLIAAN dmrypbl B JEKapTOBBIX H

HONAPHBIX KOOPAMHATAX.

Boluucienre _obbeMa Tena: TOHATHE KyOHpyeMOCTH
Tena, yCJOBHA KyOMpYeMOCTH; BBIUMCIIEHHE 00BbEMa
Tena 1O  IUIOM@AAM  MapajiebHBIX cedyeHui;
BBIUKCIIEHHe 00beMa Tena Bp

BolunclieHWe  JNMHB _ JyTM  KDHBOi:  MOHATHE
CrIpSMIIEMOCTH  JIyTH; BBIYMCICHHE JUTHHEL oyrd B
JIeKApTOBBIX U MOJSPHBIX KOOpAMHATAX.

BolupcieHye  IUIOMAyM  TOBEPXHOCTH  BDAIICHUA:
TIOHATHE TUTOMIAA MOBEPXHOCTH BpAIICHHUS;
BLIYMCICHUE IUIOMAAM B JEKApPTOBBIX M MOJAPHBIX
KOOpJMHATAX.

Duayueckue TPWIOKEHHS ONPeJeNCHHOro MHTErpaa.
BBIYMCIIEHHE CTATHUECKAX MOMEHTOB JyT M IUIACTHHOK,
BBIUMC/IEHNE KOOP/MHAT LIEHTPa Macc Jyr U IUIACTHHOK,
BBIYNC/ICHAE PAGOTBI MEPEMEHHOM CUJIBL BBIMHCICHUE
JaBJIeHHs! HA IOBEPXHOCTb.

III CEMECTP

P7 YucoBbIe PsIbl UMclioBble PANBL: TOHATHE 4ACIOBOTO  pina, n-f
qacTWdHas CyMMa psila, CyMMa psia; CXOAUMOCTb H
pacxonuMmocTb  psfia;  HeoGXoaumoe  yCIOBHE
CXOMMOCTH pAja; YMHOXEHHE psaja Ha HHCIO;
CNIOKEHMEe PANOB; CXOMMMOCTb pslia W €ro OCTarka.
TeoMeTpUUECKUit P TapMOHMYECKHHA PANL.

JlocTaTouHble  NDU3HAKM _ CXOJMMOCTH _ DANOB _C
HONOXKHTENbHBIMA _WICHAMH: KPUTEpUil CXOAMMOCTH
paza C TIONOXHTENbHBIMH  ‘WICHAMH. TIpusHaKu:
CpaBHEHHUS, Tanambepa, pajMKayIbHbli MPU3HAK Koy,
MHTETrPAJIbHbIN MPU3HAK Maknopesa-Kouy.

Psllbl C NPOM3BOIBHBIMH 4JIEHAMH: 3HAKONEPEMEHHLIE
PAIbI, 3HAKOUEPEYIOIINECS PAMbI; MPU3HAK Jleit6ruLa
I8 CXOZMMOCTH  3HAKouepedyiowerocs — piad;
JOCTATOUHOE YCIIOBUE CXOIUMOCTH 3HAKOTIEPEMEHHOTO
pina; aGCOMOTHAs | YC/IOBHAS CXOAUMOCTE PAAIOB.

P8 DyHKIMOHAIIbHBIE DYHKUMOHAIbHBIE PA/IbL: MOHATHE; TOUKA CXOIMMOCTH;
PpAIBI B MX 06NIacTh CXOAMMOCTH; aBCONIOTHAS CXOUMOCT;

NpUMeHeHNe paBHOMepHasi CXOJIMMOCTh; CBOCTBA PaBHOMEPHO
cxoAmmXcs GyHKIMOHAIBHBIX PANIOB.

CreneHHble pAbL: TIOHATHE; TeopeMa Abens; BUI
00J1acTU CXOAUMOCTH, CBOMCTBA CTENEHHBIX PANAOB U MX
WCMOJIb30BaHUE IS HaX0XKJACHHUA CYMM pAAoB.

®opmyna Teiiiopa 1 ee MPUMEHEHHE: tdopmyia
Teiinopa i MHOroWIeHa; ¢opmyna Teiinopa anst
TPOM3BObHOM (QYHKIIMM C JIOTIONHUTENLHLIM 4JICHOM B
onHoit w3 (opm; dopmynsl Makiopera it byHKIM:
e*, sinx, cosx, In(1+x), (1 + x)%; npuUMEHeHHe
¢popmyns Teinopa ais NpUGIKEHHBIX BbIYMCIIEHUH.

Pasnokene (yHKIHH B CTENEHHbIE DAMbI: TIOHATHE;
©IMHCTBEHHOCTb  PAsNOKeHus;  pAn Teiinopa,
koaduumentsl  Teinopa; Heo6XoauMoe  yCJIOBHE
pasnoKUMOCTH (yHKUMH B DAL Teiinopa; KpuTepui
Pa3NoKMMOCTH (YHKIUH B PAL Teiinopa; pasJioXKeHHe B
pan MakiopeHa (ynkuuit: e, sinx, cosx, In(1 + x),
(1 + x)?. KocBeHHbIe TIPUEMBI H METOJbl Pas/IoKCHILL
(yHKIMI B CTENCHHBIE PAJBL.




Mpumenenne  pagos  Teiinopa: NpUGIHKEHHOE
BbIUMC/ICHHE 3HAueHWi  (QYHKUMH, OMpeIeNEeHHbIX
MHTETPAJIOB, YUCEIT «e» H «my, norapuq:Mos.

P9

JIuddepenumansHoe
HCYHMCJICHUE
byHKLWMIH
HECKOJIBKMX
IePEMEHHBIX

MeTpuueckie MPOCTPAHCTBA: TOHATHE METPHIECKOro
NpPOCTPAHCTBA; NPUMEPbl METPHUECKMX MPOCTPAHCTB;
npesieN  TOC/EIOBATENLHOCTH TOYEK B  METPHUCCKUX
NPOCTPAHCTBAX; CXOAMMOCTb B NPOCTPAHCTBAX RE: i
Clazb)-

OTKpBITbIE W 3aMKHYTble MHOXECTBA B METPHYECKHMX
NpPOCTPAHCTBAX:  BHABl  TOYEK B METPUYECKHX
TMPOCTPAHCTBAX; OTKPBITHIE 1 3aMKHYThIE MHOXKECTBA U
HX CBOMCTBA.

HenpepeiBHbIE 0TOOpaXKeHUs! METPHYECKUX
NPOCTPAHCTB: TMpesen 0TOOpaKeHUs; HEMPepPbIBHOCTh
orofpaxkeHHss B TOYKe M Ha MHOXKCCTBE; CBOJCTBA
HENpPEPbIBHBIX OTOOpXEHUH B TOUKE; HEMPEPHIBHOCTH
KOMITO3ULIMK OTOOPAKEHHH.

CaoficTBa _(yHKIMH HAa CBA3HBIX M KOMIAKTHBIX
MHOJKECTBAX: IOHATHE CBA3HOCTH M KOMIAKTHOCTH
MHOXKECTB B METPHYECKHX IPOCTPAHCTBAX; CBOHCTBA
(yHKLWi, HENpPEephIBHBIX HA CBA3HBIX W KOMIAKTHBIX
MHOXECTBaX.

eHCTBUTENbHBIE HKLIAH HECKOJIBKHX

HeHCTBUTENbHBIX _TEPEMEHHBIX:  TOHATHE;  061acTh
ompefieNieHUs W MHOXECTBO  3HAUCHHI; Croco6s!
3amanus; rpaduueckoe M3oGpakeHne (QyHKIMH BYX
IepeMEHHBIX; JIHIH YPOBHS; IOBEPXHOCTH YPOBHS.

Ipeflen #__ HeNpepbBHOCT _(QYHKIMH _HECKOJILKHX
[IEPEMEHHBIX: OMpe/IeeHH; reoMeTpUYEeCKUi CMBICIT;
cBoiicTBa (yHKUMI, HEMPEPbIBHBIX B TOYKE; CBOMCTBa
(yHKLUMH, HEPEPBIBHBIX HA 3aMKHYThIX OTPAHHYCHHBIX
obJacTax.

Iuddepenumpyemocts 1 auddepernman GbyHKIIT
HECKOJIBKMX _TIEPEMEHHBIX: YacCTHbIE ~MPOM3BOHBIC;
HeoOX0IUMbIE u JI0CTAaTOYHBIE yCIOBHS
g bepeHImpyeMOCTH; nuddepenman, ero
reOMeTpHuECKHil  CMbICH s QyHKIMM  JBYX
ep IX

ubdepeHIpoBaHre CIIOXKHOM HKLMH:
b depeHpoBaHIe CIIOXHOM (yHKIH;

MHBAPUAHTHOCTh (hOPMBI MM depertmana; NpUMEHeHHE
uddepeniyana B NPUOIIKEHHBIX BBIYHCIICHIAX.

IIpou3BoJHbIE U 1M epEHIMAIbl BBICHINX TMOPSAIKOB:
MOHsTHS; ~ OOO3HAYeHHs; ~CHMBOJIMYECKas  3aluCh
mupdepenimana  moGoro  MopsAKa;  HapylLICHHE
MHBapHAHTHOCTH (OpMBI y Au((epeHInaIoB BoICIIAX

MOPSAIKOB.

®opmyna Teiinopa HKIUHA _[BYX TEPEMEHHbIX:
BBIBOJ| M PUMEHEHHA.

HesiBHbIE pkuEy ¥ ux_ anddepeHurpoBaHue:
TIOHSATHE; yCIOBHS CYIIECTBOBAHHS;
nuddepeHIMpoBaHie  HEABHBIX Qynkumit  omHON M
HECKOJIBKHX TIep IX

IIpou3BoaHas no HAMPABJIECHHUIO: TOHATHE;

CyILECTBOBAHUE; CBA3bL C TpaUeHTOM; KacarejibHas
IUIOCKOCTh ¥ HOPMAaJIb K MOBEPXHOCTH.

DKCTpeMyMbl _ YHKIMH HECKONbKHX MEePEMEHHBIX:
NOHATHE;  HEOOXOAWMBIE  YCIIOBHS;,  JOCTATOYHBIC
YCIIOBHSI; NPABMJIO OTBICKAHUS IKCTpEMyMa.




VcnoBHbie 9KCTPEMYMBI: TOHATHE; yCIOBHS
CyIIeCTBOBAHNS; CTIOCOOBI OTHICKAHMUA.

Haumenbiliee 4 Haubonbliee 3HAYCHUS ghym(gpm B
o6nacTu: TOHATHE, CPaBHeHWE C MAKCHUMyMOM H
MHWHUMYMOM; HaXOXKACHUE; 3a/1a4i Ha ONTUMHU3ALMIO.

WnrerpanbHOe ﬂgoﬁﬂoﬁ MHTErpajl: MOHATHE, CBOWCTBA; BBIYUCIICHHE;
HUCYHUCIICHUE CJIOBUS CYIIECTBOBAHMS.

yHKumi 3aMeHa  TEPEMEHHbIX B OMHOM _ MHTerpaie:
HECKOJIBKUX otobpakeHue obnactei; KPUMBOJIMHEHHbIE KOOP/MHATBI;
nep X nep X B JABOWHOM HHTErpanie; JIBOMHOM

MHTErpal B NOJIAPHBIX KOOpAMHATAX.
TIpuioXeHus  [IBOWHOTO  MHTErpana: — BbIUHCICHHE
[IOmAM TUIOCKOH (urypsl; oObema Tena; MIIOMal!
MOBEPXHOCTH; ~ MAacChl  IUIACTHHKH, CTATUYECKUX
MOMEHTOB  TUIACTMHKM; KOODIMHAT LEHTpa MacC
[UTACTMHKIA, MOMEHTOB MHEPLUN MIACTUHKH.
TpoiiHo#t MHTErpan ¥ _ero npUMeHeHue: TIOHATHE;
CBOJCTBA; YCNOBHMA  CYLIECTBOBaHMSA, BBIYUCIICHHE;
BLIUMC/ICHHE OObEMa Tela; Macchl Tena; KOOpIHHAT
LIeHTPa Mace Tejia; CTaTHIECKHX MOMEHTOB 1 MOMEHTOB
MHEpLMH TeNa.

KpuBosMHeHHbIe MHTETPabl 1 pona (mo [UiMHE IYTH):
[OHATHME,  CBOMCTBA;  YCIIOBHSA CyILIECTBOBAHHUS;
BbIYKMC/IEHME; BHIMMCICHHE JUTMHBI AYTH; Macchl Iyri; 2
CTaTHYECKUX MOMEHTOB JyTH; KOOPAMHAT LEHTpa Macc

JTyT¥; MOMEHTOB HHEPLHH AyTH.

KpuBOMHEHHbIE NHTETPaIbl 11 ponia (o KOOpAMHATAM )

[oHSTHE,  CBOWCTBA;  YCNOBAS  CyIIECTBOBAHAA,

BBIUNC/ICHNE; BhIYMCTeHHe paboThl MJIOCKOr0 CHIIOBOTO 2
nons; popmyina I'puHa; BRMUCIEHAE MUIOLIAH TUTOCKOM
urypsl.
He3aBHCMMOCTh KPHBOJIMHEHHOr0 MHTETpana oT hopMbl

TH MHTETPUPOBAHMUS: TOHATHE; ycIoBus
He3aBUCHMOCTH; BOCCTAaHOBJNeHHMe (yHKUuM 1O €€ 4

nonHoMy A depeHumaly; aHanor (opmyisl HproToHa-
JleitGHuIA [T KPUBOJIMHEHHOTO MHTETpala.

IV CEMECTP
WHTerpaisl Mo T10BEPXHOCTHbIC MHTETPabl 1 _poja (mo momain
MOBEPXHOCTH TIOBEPXHOCTH): orpesieNieHHe; CyILECTBOBAHHE; 2

BBIYHCIIEHHE.
[puioKeHus OBEPXHOCTHBIX uuTerpanop 1 poja:
BLIUMC/IEHME IUIOMATM TOBEPXHOCTH;  BbIYHMCICHHME

Macchl  TOBEDXHOCTH;  BBIYHCICHHE  CTATHHUECKHX

MOMEHTOB M KOODIMHAT LIEHTPa MAacC TMOBEPXHOCTH;
BLIUMCICHHE MOMEHTOB ~ MHEPLWM  TIOBEPXHOCTH,
BBIYKCTIEHME CUJIbI NPUTHKEHAS MaTepUaTbHOH TOUKH
MaTepHaIbHOM N0BEPXHOCTRIO.

T1oBEPXHOCTHBIE MHTErPAIIbI 1I pona (o KOOpJIMHATAM):

onp ; CYILIECTBC : BBIYMCJIEHHE; CBA3b C 2
IOBEPXHOCTHBIMH MHTErpajaMu 1 poza.

®opmyna CTokca U ee NPUMEHCHUA: BBIBOJ; YCNOBHS
He3aBHCHMOCTH KPHBOJIMHEHHOrO WHTErpajia oT MyTH 2
WHTErPUPOBAHNS B IPOCTPAHCTBE.

®opmyna OCTpOrpajickoro W ee npUMeHEHHe: BbIBOA

(opmyJbl Ocrporpajckoro-T'aycea;  BBIMHCICHHE 5
obbeMa Tena C TOMOWIBIO WHTErpama rmo  €ero
MOBEPXHOCTH.

CkaispHoe TOJNe M €ro XapakTepHCTHKML MOHATHE;
MpOM3BO/IHAsA TIOJST 10 HATPABIICHUIO; rpajiMenT Mo 1
ero CBf3b C MPOW3BOJHOM MO HANPABICHHIO; JIMHUM |
MOBEPXHOCTH YPOBHS CKAIAPHOrO MOJA.

P12 DJIEMEHTBI TEOPUH

oJIs




BekTopHblE MO ¥ WX XapaKTEPUCTHUKH: TIOHATHE;
MIPUMEPBI; BEKTOPHbIE JIMHUH; AUBEPTeHLINS; TIOTOK IOJIsA
Yyepe3 IMOBEPXHOCTh; poTop; LUAPKYJISALHAA; cBoiicTBa
COJIEHOMJAILHBIX U MOTEHINATBLHBIX BEKTOPHBIX noJnei.

RIS

HecoGcTBeHHBIE
HHTErpasibl K
MHTETpaJibl,
3aBUCAILKE OT
napameTpa

HecobcTBeHHBIE MHTErpajbl c ©6eCcKOHEUHbIMU
npeenamMu WHTErPUPOBAHUSA: omnpeneeHue,
reoMeTpudecKas MHTepIpeTanus, CBOCTBA,
CXOJMMOCTb, BBIUMCJIEHHUE; TP

HecoOCTBEHHbIE  MHTErpajibl  OT  HEOTPaHUYEHHBIX
QXHKHPU’[Z OIpEeJeNICHHUE, reoMeTpuyecKas
MHTEpHpeTanus, CBOMCTBAa, CXOAMMOCTb, BBIYUCIICHHE;
Ty
u

MHTerpansl, 3aBuCAllMe OT NapameTpa: COOCTBEHHbIE
MHTErpabl, 3aBUCALLME OT NapaMeTpa; HeCOOCTBEHHbIE
MHTErpaisbl, 3aBUCAIIME OT MapaMeTpa; HPHMGHCHHC
MHTErpaioB, 3aBUCALMX OT TapameTpa; JiIepoBhl
MHTErpalbl.

P14

Psinp1 @ypbe

Psiiel Dyphe: OPTOroHAIbHBIE CHCTEMbI (YHKIMIH; Pl
@ypbe; paBHOMEpHAs CXOAMMOCTh; MMHMMAJbHOE
CBOMCTBO YacTHbIX CyMM psna ®ypbe; HEpaBEeHCTBO
beccens.

TpuroHoMerpuueckue psmbl  Dypbe: A0CTAaTOYHbIC
yCoBuUs Pa3IOKUMOCTH (dyHKIMH B
TpUroHomeTpudeckuit paa  @ypbe; CXOAMMOCTh B
cpenHeM; paBeHCTBO [TapceBains.

Hnrerpan ®ypoe: unterpan Pypbe u npeobpasopanme
Dypse.

4.3. Cooep. KUX 7]

/&

Iudp
paszena,
TeMbI

HaumeHnoBanue
pasjena, TeMbI

JIUCLATITMHE) JUCLHUIITAHBI

HaumMeHoBaHKE U COZIep)KaHUE NPAKTHUECKOro
3aHATUA

TpynoemkocTb,
4achl

I CEMECTP

Bl

MHoXecTBa,
(yHKIHH, TIPEIENbI,
HENpepbIBHOCTh

MHOXECTBO _ IeHCTBHTENBHBIX YMCEN: _PaldOHAIbHbIE
4pcma, WX CBOWCTBA;  pacuIMpeHHe  MHOXECTBa
palMOHANbHBIE  YHCEN;  MppalMOHAlbHble  UHCIA;
u300pakeHMe  uucen  Ha  MPAMON;  M3oOpakeHne
JIECATMYHBIMA  IPOOAMH;  aKCMOMATHKa  MHOXECTBa
JNEeUCTBUTENIBHBIX YHCEIL.

Mopynb _eHCTBUTENLHOTO YHMCia M €ro CBOJCTBA:
MOHATHE, TEOMETPUYECKMH CMBICI; PacCTOSHHE MEXIY
TOYKAMHM HA TPAMOI; CBOKMCTBA MOJYIIS; MPUMEHEHHE U
pelueHns ypaBHEHH# 1 HEPaBEHCTB.

JleficTBuTeNbHAS (YHKIAA NeHCTBUTENbHOMN MEPEMEHHON:
COOTBETCTBHE MEXAY MHOXKECTBAMH;  OTOOpaKeHHe
MHOXECTB; (DYHKLWS; YHCII0BAs (YHKLWS; ACHCTBUTEIbHAS
(yHKIMA  NeVCTBHTENBHOM  TepeMEHHOI; obnacTh
OIpe/ieieH s, MHOXKECTBO 3HAYCHHH; CY)KeHHe (YHKIMM;
o6patHas (QyHKIHA; KOMIO3ULMs (YHKIMH; Onepalyy Haj
(yHKUMSMY; PUMEpBI PYHKIHIA; CIOCOOI 3a1aHHA.

O6JIacTh ONpeJieNeHus. i MHOKECTBO 3HAYEHHUH (YHKIMH:
TOHATHS; 0GJACTH ONpe/eNeHnss H MHOXKECTBA 3HAYCHHUi
OCHOBHBIX (DYHKLIMH; HaXOXIeHHE 00JacTeil onpeneneHus
1 MHOXECTB 3HAUEHHI PAa3NMUHBIX QYHKLWH, B TOM YHC/e
JUIS CyMMbl, MPOM3BEJCHWS M YACTHOro (YHKIWI 1A
KOMIIO3MLIUHA (yHKIMH.

Ilocne0BaTENbHOCTH U HMX CBOWCTBA: TMOHATHE, Croco6b
3ajaHusA; apmbmemqecxaﬂ M reoMeTpuyecKkas nporpeccum;
MOHOTOHHBIE 0CJIEIOBATEILHOCTH; OrpaHU4€eHHbIE




FOCHC)IOBETCHLHOCTH; TpYMEHEHUE K PELICHUIO 3ajad.

[Ipefen [OC/EN0BATEIbHOCTH: OKPECTHOCTH KOHEUHOH
TOYKH U 6ec1<0nequc‘reﬁ; npeaesibHas TOYKa MHOX>KECTBA,
KOHEUHBIH npenaen TI0CJIEI0BAaTENIbHOCTH; 6€CKOH€'-IH}:117[
npeaes; reomemw{ecmﬁ CMBICIT; cxondmmecs "
pacxo;mumecx ToCce0BaTEIbHOCTH.

CsoiicTBa CXOMAUXCS HOCHEEOBaTe!IbHOCTCﬁZ
€IMHCTBEHHOCTh MNpENena; OrpaHU4€HHOCTh cxopsmencs
MOCJIEe0BATENbHOCTH; TpPEae TOAMNOCIE0BAaTEIbHOCTH,
COXpaHEHHUE 3HaKa npeacioM u YJieHaMH
MOC/IeJ0BATEIbHOCTH, npenenbl-n,lﬂ TIepexo/l B PaBEeHCTBE;
r[pe)le)‘lbl-lblﬁ nepexon B HEPaBEHCTBE, npenaen

MpPOMEXyTOYHO#H TOCJIeI0BATEILHOCTH; npezen
MOHOTOHHO#M NOC/IeJ0BATEIbHOCTH; YHCIIO «e;
mp CBOMCTB K P ) 3a1a4.

Heonpe/IeIeHHOCTH ¥ MX DACKDBITHE: MOHATHE i MPUMEPEI

GECKOHEYHO  MaJlbiX u 6eCKOHEYHO GONBIINX

[0C/IeI0BaTENBHOCTE; X CBOMCTBA; TEOPEMBI O mpeaese

CYMMBbl, IPOM3BEEHUs M YACTHOTO [OC/IeI0BATENBHOCTEH;
0. 00.

HeONpe/IeNIeHHOCT! BUJIA (B)’ (;), (c0-0), (0xe0), (1) ®

MX PacKphbiTHE.

Tpezen GpyHKUMA B TOUKE U HA 6ECKOHEYHOCTH: MOHATHA,
onpenenerns no Teitne u Komm, ux IKBHBAJICHTHOCTB;
reOMETPHUECKUil  CMBICI; ~pa3/MuHBIe  MPEICTaBICHU
npefena (yHKuuM B TOYKE M Ha 6€CKOHEUHOCTH;
noctpoenye rpauka QYHKIMH; aCHMITOTBL CBOJCTBA
(yHKLWH, MMEIOLIMX TIPE/IeN] B TOUKE.

TeopeMbl o npeenax GbyHKIMHA. Bujipl
HEONpE/IeJIeHHOCTE! U MX PACKPBITHE: 6eCKOHEYHO Majibie
1 GeCKOHeuHO 6oblye (yHKLMH, UX CBOHCTBA; TEOPEMBI
0 mpefeNax CyMMbl, IPOM3BE/ICHNS ¥ 4aCTHOIO byHKIWi;
cpaBHeHHe OECKOHEUHO MasbiX H GecKOHEUHO GONbIIMX
(yHKLWMIA; SKBUBATICHTHOCTH 6eCKOHEYHO MAIbIX (YHKIHH;
BHJIbl HEOTIPE/ICIEHHOCTEH 1 X PACKpPBITHE.

3aMeuaTeNbHble IPEJIeNbL: NIepBhii 3aMeyaTebHbIA Mpesies
| CIIE[CTBHS M3 HEro; BTOPOii 3aMevaTebHbIf TPEAeN 1
CleCTBUSL M3 HEro; MX TNpHMEHeHHe JUIA PacKphITHA
Heonpe/eIeHHOCTEM.

3aKII0YUTENLHOE 3aHATHE no TemMe «IIpemenbt

nocnegona‘renwoc‘reii u ggym(gmi»: TIOBTOpPEHHE TEOPUH U

p 3aj1a4 10 BCel TeMe.

PYBEX 1. CamocTosTenbHas padota no Teme «ITpenesst
TociefoBaTeNbHOCTEN 1 hyHKLHI.

HenpepbIBHOCTb (DYHKLAH B TOUKE. Touku paspbiBa U UX
kiaccuuKaums. WCCIIeIOBaHNE HKLMH Ha
HETPEPBIBHOCTb:  KJIACCHQHKALMA  TOUCK pasphiBa
(yHKLUH; MCCIej0BaHIE (yHKUMA HAa HENpephIBHOCTL U
noctpoenye rpauKoB GyHKIH.

CpoiicTBa __ (DYHKUWI,  HETDEPBIBHbIX HA  OTDE3KE:
OrpaHU4EHHOCTh; JOCTH)KEHHE  TOYHBIX TPaHuLL;
obpaimieHue B Hylb, O MPOMEXYTOUHBIX 3HAYEHUAX;

p CBOMCTB JUTsl peIIeHNUs 3a/a4.

P2

[MpoussoaHas
byHKIMHA

Bbluyciene Npou3BojHOM (YHKIMK 10 ONPE/CNCHHUIO:
onpeieienue NPOU3BOMHON (YHKIWH B TOUKE; rOPHTM
HaXOXKACHHS NPOU3BOIHOM o OTIpe/IeTIeHHIO;
OJIHOCTOPOHHHE IPOM3BO/IHBIC 1 MX CBA3b C MpPOM3BOJIHOM
(YHKLUH B TOUKE.

JnddepeHumupoBanme dynkumit: _nuddepeHnupyemocTs
(yskuEH B TOuKe W ee CBisb C CyILECTBOBAHHEM
NpOM3BOAHOM; _TaGNuUA MPOW3BOJHBIX; TEOPEMbl [




udepeHLpOBaHIH CYMMBI, IPOM3BENCHUA 1 4acTHOTO;
NPOM3BOJIHAS CIIOKHOH (PYHKIMH.
l!ngkggepeﬂgnpoaaﬂne OGQBTHOﬁ dngKgI/lﬂ.
Jlorapudmuueckoe _mnddepeHInpoBaHUe: HAXO0X/ICHUE
NPOM3BOIHOM obGparHoi byHKLIMH, METOJ
siorapuMuUIECcKoro nuddepeHimposanns M €ro
[pHMEHEHHe i HaXOXKJIEHUS MPOU3BOMHOM
oKa3aTeNbHO-CTENEHHOM (yHKIMH.

[puMeHeHNe MPOU3BOJIHON K PELICHHIO reOMETPUYECKHX U
(usHUecKuX 3a/1a4: reomeTpuuecKuif 1 (pu3HIeCKuii CMBICI
TPOM3BOJIHOI M MX TIPUMEHEHHE /1S PELICHNA 3a/a.
Tubdepenupan  QyHKIM W Ero npYMeHeHHe:
onpeneneHue; TEOMETPUYECKHH 1 (u3ndeckuit CMBICI;
ddepeHIpan  CIoKHOM (yHKLMH W WHBAPUAHTHOCTH
(opmbl muddepenumana; NPUMEHEHHE nupdepennmana B
npUGIIKEHHBIX BRIYACTEHHUAX.
Ipomssonuble ¥ anddepeHimansl BhICUINX HOPANIKOB:
onpejieNienne;  CBOMCTBA;  HAXOXKICHHE, HapyIIeHHe
MHBapHaHTHOCTH (OPMbI Y nuddepeHImanos BRICIIMX
TIOPSAIKOB.

[apaMeTpuyeckoe  3aJ1aHue byHKImit u ux
mubdepeHImpoBaHUe:  ONIPEAEICHUS, CyILLECTBOBAHHE,
puMepBl, NPOM3BOJHBIC MEPBOTO M BHICUINX OPAJKOB
napaMeTpUuecKH 3a1aHHbIX (byHKIMHA.
PYBEJK 2. Kourponphas pabora mo  Teme
«JTuddpeperumpoanue GyHKLIMID.

TpuveHeHne
NPOU3BOIHOM ISt
HCCIIEIOBAHMS
yHKuMI

BbIUACIEHUE MPEJENOB C  TOMONIBIO MPOM3BOJHBIX:
npasmia Jlonurans [ pacKpeITHs Heomnpe/ieNieHHOCTeH 1
MX NPUMEHEHUE U1 PeIeHIs 3a1at.

Hccnenosanue  (GyHKIMi  HA  MOHOTOHHOCTR u
SKCTPEMYMBI: ~ YCJIOBHE  MOCTOAHCTBA QynkimM  Ha
NPOMEXYTKE,  JIOKa3aTebCTBO TOXIECTB,  YCIIOBHE
MOHOTOHHOCTH (PYHKIMH Ha NPOMEXKYTKE, JI0Ka3aTeNbCTBO
HepaBeHCTB;  HEOOXOMMble  yCIOBHA IKCTpEMyMa
(pyHKLMH; JOCTATOYHBIE YCIIOBHSA IKCTPEM a.
Mccnenosanne (yHKIMHA Ha BBITYKIOCTD, BOTHYTOCTb ¥
mepern6:  JOCTATOUHBIC  YCIOBHA BBIYKJIOCTH |
BOTHYTOCTH (YHKUMM Ha MPOMEKYTKE; HeoOXO0IUMbIEe
yCIIOBHSA TOUKH neperu6a; J0CTAaTOUHbIE YCTOBHA TOUKH
neperu6a rpaduka GyHKIHH. O6mas cxema HCCIIeI0BaHuA
byHKIWH ¥ TOCTpOEeHHe rpaduka QyHKIMH.
HauMenbliiee ¥ _HanOosbliee 3HAYCHUA GyHKIMM _HA
[pOMEXYyTKe: TOHATHA; CpaBHeHWe C MUHHMYMOM H
MakCHMyMOM (YHKUUH, HAXOXKACHHC, npUMeHeHHe K
peleHmio  SKCTpeMalbHBIX 33/t (3aa4y Ha
ONTUMH3ALMIO).

HeonpeneneHHbli
uHTerpai (MeTozbl
HHTErpUPOBaHMs)

Heonpegeneﬂﬂuﬁ MHTErpaj. Tabnui@a  WMHTErpaios;
HETOCpPEeICTBEHHOE MHTErpUPOBAHHUE; npaBuiIa

VHTerpUpOBAHME [0 YaCTAM B HEOTDE/IE/ICHHOM
uuterpane:  (opmyna [ udv =uv — fvdu;  wraccpt
(pyHKLYH, WHTETPUDYEMBIX METOIOM WHTETPUPOBAHIA 11O
JacTIM.
3aMena MepeMEHHO!l B HEONpEJIeNleHHOM MHTErpaie:
dopmyna f(x)dx = [ f(e(®)) - ¢'(t)dt;  momseneHne
1loq 3HaK i depeHIMana Ka 3aMeHa 1epeMEHHOI.
VnTerpupoBase pALMOKATBHBIX (yHKLIH: npocTeiiimye
[ipo0H M WX MHTErPHPOBAHHE; PA3JIOKEHNHE npaBHIbHOI

pOGU Ha TpoCTeiiILIHe; METO/I HeONpe/IeNeHHbIX




K03 HUIMEHTOB.

VIHTErprpoBaHKe HPPALMOHANIbHBIX (yHKIMi:
semcenue maTerpaios una: [ R(x, Vax + b)dx;

IR ( S “Vax + b, YD, ..., Nax + b,) dx;

IR (x, = ax”’) dx;
cx+d

R(x, \/—ZP——) [ _Mx+N g
[ R(x,Vax? +bx +¢ dx,fmdx,
IR (x, Jazd xz) dx;[ x™(a + bx™)Pdx.
VIHTErPUPOBAHHe TPUTOHOMETPHUECKHX BBIPAKEHMIA:
BBIYMCIIEHME HHTErPAIOB BUA: [ R(sinx, cos x)dx;
{ R(tgx)dx; [ (sinx)™ - (cos x)"dx; [ sinax -
cos Bx dx;[ sinax - sin fx dx; f cos ax - cos fx dx.

PYBEXK 3. CamocTosTeNnbHas paboTa ro pasaeny P4.

OnpeeneHHbI
HHTErpall, ero
CBOMCTBA U
BbIYUCIIEHUE

TIpunoxeHus
ONpeIeNIeHHOTO
MHTErpasa

YucnoBbie psifibl

Ongegeneﬂﬂblﬁ HHTC[QMZ BBIUMCIIEHHE MO Oﬂpeﬂeﬂeﬂﬂm;
CBOJMCTBA M WX TNpPUMEHEHHE; reoMeTPUYEeCKHi CMBICI;
(dopmyia HpbioToHa-JleiOHuULIA.

Bolunc/IeHHe ONpeIeIeHHOro MHTerpaa. MHTETrpUpOBaHUE
110 4ACTAIM ¥ 3aMEHOIi NIepeMEHHOR.

HecoOCTBEHHbIE MHTErpaibl: BbIYHCIICHHE "
reoMeTPUYECKHH CMBICI HecOOCTBEHHBIX HHTErpaioB ¢
GeCKOHEUHBIMH  Tpefie]aMl  MHTErpupoBamus  # - OT
HeOrpaHMueHHbIX (YHKLHA.

BpluiclIeHne  IUIOMANeH TUIOCKAX uryp: Iuomanb
KpMBOJIMHEHHOH  TPareuuu; wiomans  Gurypst B
JIeKapTOBBIX KOOPAMHATAX; MUIOMIAb (urypsl B TIONAPHBIX
KOOpJMHATAX.

BolunciieHre 00beMOB Tell: BBIYMCIICHHE obbema Tena 1o
[UIOMAAAM TapaUIeNbHBIX CeUeHUH; BLITUCICHHE obbema
Tejia BPAlIEHAs.

Bhiupc/eHye [UTMHbL 1yTH TUIOCKOM KPHMBO#: BBIYMCIIEHHE
JUIMHBI yTH B IEKAPTOBBIX U MOJAPHEIX KOOPAHHATAX.
Bouciende  IUIOMANN  TOBEDXHOCTH  BDAIICHHA.
BbUWCACHUE IUIOMAAM MOBEPXHOCTH  BpalleHuWi B
JIeKapTOBBIX M MOJISAPHBIX KOOPAHHATAX.

[IpUMeHeHN s _ONpEJIENEHHOro WHTerpana B MeXaHUKe:
cTaTHUecKWe MOMEHTbI AYTM W TUIACTHHKH; KOOPJMHATHI
LeHTpa Mace Iyrd U IUTACTHHKM; paboTa MepeMeHHOM
CHJIBI; IABNICHUE HA TIOBEPXHOCTB.

PYBEX 4. KontponbHas paboTa no P5-P6.

111 CEMECTP

UyicloBble pAfbI: HACTHHHAs CyMMa pila, CyMMa pad;
CXOMMOCTb,  PacXOJMMOCTb; cBoiicTBa  PSAMIOB;
reOMETPHUECKHH PAN U €ro CXOMMMOCTD; HeoOXOUMOe
yCoBHE  CXOJMMOCTH; rapMOHMYECKHli pAl M €ro
PacXoIMMOCTb.

JlocTaTouHble  NDW3HAKM  CXOMMMOCTH _ DAJIOB ¢
HONOKUTEJBHBIMY __ UIEHAMH: NpUMEHEHWEe  TEOPEM
CpaBHeHWs; ~ NpU3HAKA Jlanam6epa; ~ PaAMKalbHOrO
npusHaka KoM, WHTErpaibHOrO NpH3Haka MakiopeHa-
Kommy [1s NCClieI0BaHNs PAIOB HA CXOXHMOCTE.

Psibl_C IPOM3BONBHBIMH _YIICHAMHU: HCCIIG/OBAHNE Ha
aBCOMIOTHYIO U YCIIOBHYIO CXONUMOCTh 3HAKOTIEPEMEHHBIX
(3HAKOUEPEAYIOMIMXCA) PANOB; NpUGIIKEHHOE
BBIYHCIIEHHE CYMM PA/IOB.




P8

DyHKUMOHAJIbHbIE
pAmBl

CreneHHble psbl: Teopema AGelis; HaX0XKICHHE paauyca,
HHTEpBala, OONACTH CXOAMMOCTH CTENEHHOro  psis;
CBOMCTBa CTENECHHBIX pANOB H uX MNPUMECHEHHE A
HAX0XKICHHUA CYMM DPAIOB.

@opmysia Teitnopa u ee MpuUMeHeHHe: (popmyia Teiinopa
71 MHOrowieHa; (opmyna Teilopa s MPOM3BOJIBHOH
(ynkuuyu;  mpuMeHeRne  GOpMYITBL Teitopa B
NPUOJIMKEHHBIX BHIYHMCICHUAX.

Paznoxenne (QyHKUMNA B CTENEHHBIE PANBI: HAXOXKICHHE
ko3pduumentos  Teiinopa;  OLEHKAa  MOrPEIIHOCTH
BBIYHMCIIEHHS CYMMBI pfila;, @ITOPUTM  PaslIoKeHUA
(YHKIUMHA B CTENEHHOM pAL.

Mpumenenns psnos Teiisopa: BbIYUCIECHHE 3HAYSHUH
(yHKumi; TPUGNMKEHHOE BBIYMCICHHE ONpPEIENCHHBIX
MHTErpaJIOB; BBIYMCIICHHE YHCEN «e» U «T», Jiorapu¢mMoB;
BBIYKCIICHUE TPENIETIOB.

P9

JnbdepenumnanbHOS
ucurcieHue GpyHKumi
MHOTHX NEPEMEHHBIX

Merpudeckie IPOCTPAHCTBA: TMOHATHE METPHYECKOTO
NPOCTPAHCTBA; NPHMEPhl METPHYECKHX  TPOCTPAHCTB;
[I0Ka3aTeNbCTBO TOrO, YTO TO WM HHOE MHOXKECTBO C
3aJaHHBIM  PACCTOSHHMEM,  ABISETCS  METPUYECKUM
TPOCTPAHCTBOM; CBA3b C MPAKTHKOH.

JelicTBUTeNbHbIE (YHKIIH HECKOJIBKMX JEHCTBUTENBHBIX
IIepEMEHHBIX: TIOHATHE; CTOCOOBI 3ajaHhs; OGMacTh
ONpelie/ieHks, MHOKECTBO ~ 3HAUEHHif; rpaduueckoe
n306pakerne (YHKIMM [BYX [EPEMEHHbIX; JHHUA U
TIOBEPXHOCTH YPOBHA.

Ilpenen W HENpPEpPLIBHOCTH HKLMA __ HECKOIBKMX
[IePEMEHHBIX: MOHATHA (Pa3NMYHble OMpENENeHUs W HX
JKBUBAJIEHTHOCTB); CBOMCTBA (yHKUMM, HEMPEPHIBHBIX B
TOYKe; CBOMCTBA (YHKUMH HA 3aMKHYTBIX OrpaHMYEHHBIX
obacTax.

nhdepen emocTh W auddepeHuman:  YacTHbIS
POW3BOMIHBIE, MX HAXOXKICHHE; TEOMETPMUECKUH CMBICT
YaCTHBIX TPOM3BONHBIX (YHKUMM [BYX TEPEMEHHBIX;
uddeperumpyeMocTh  QyHKIMM B TOUKe; YCIOBHS
muddepertmpyeMocTH; M HepeHIHal U ero BHIpaKCHHE
yepe3 YaCTHbIE TIPOU3BO/IHbIE.

Tluddeperuuposanue cnoxHol dymkumm: hopMysb Lt
HAXO0XXJIECHHUS NPOM3BONHON  CIIOKHOM byHKIHH,
MHBAPMAHTHOCTH (opMEI M depentmana; MPUMEHEHHE
uddepeHirana B NPUOIMKEHHBIX BEIYUCTICHIAX.

MpousBosHble ¥ _audepeHiyansl BICIIMX TMOPAIKOB:
omnpeeneHust; 0603HAUEHHS; HAXOKACHHE; CUMBOJTHYECKas
samuch mupdepeHrana Mo60ro MOpsAaKa; HapyleHHe
MHBapUAaHTHOCTH (OpPMBI y Au(HepeHIranos BbICLIAX
TOPAKOB.

®opmyna Teiinopa E:S HKUMHA _JIBYX TIEPEMEHHBIX:
BbiBOX,  mpuMeHenue  (opmymst  Teiiopa A
NPUGIMKEHHBIX BHIYUCIIEHNH.

HesBHpe DYHKLWMM: [IOHATHE; YCIOBUS CYIECTBOBAHMS,
HAXOYKIEHUE POU3BOIHBIX HESBHO 3a1aHHBIX (YHKIUIH.

IIpousBoaHas no HanpaBJICHUIO: OIpEACICHHUE;
HAXO0XEHHUE; CBA3b C FPaJIMEHTOM; KacaTe/lbHAs TIJIOCKOCTh
¥ HOpMaJlb K TOBEPXHOCTH.

DKcTpeMymbl  (QYHKIIMA _ HECKONBKHX  MEPEMEHHBIX:
onpejieNieHue; YCIOBHA CYIIECTBOBAHHA; HAXOXKICHUE;
337a4¥ Ha OKCTPEMYMBbI.

YcnoBHbIE IKCTPEMYMBI: OMNpeaCICHUE; yclioBHA
CYILECTBOBAHMS; HAX0XKAECHUE; 3aa11 Ha SKCTPEMYMBI.

HanMmenbliee ¥ HauGojibllee 3HAYCHUA HKUWA B

B




' 5
00JIacTH: NOHATUE; HAXOXKICHUE; 3a/1a4H Ha ONTUMHU3ALHKIO.

PYBEJX 5. Koutponbhas pabora mo Teme «DyHKIMU
MHOTHX TIEPEMEHHbIX 1 MX IPUMCHEHHUE.
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WHTerpaibHoe

JlBofiHble _ WHTErpasbl: onpe/eNeHue; CBOWCTBA;

ycuncienne GyHKIMA | BHIYUCITEHHE; yCIOBMS CYIECTBOBAHMA.

MHOTHX NEPEMEHHBIX

3aMeHa TIepeMEHHBIX B JIBOMHOM MHTErpaie: BbIYHCICHHE
BOMHOrO HMHTErpaja ¢ IMOMOIIBIO 3aMEHbL; JBOIHOM
MHTErpaJl B MOJIAPHBIX KOOPAMHATAX.

TIpHIOXKEHUs ABOMHOrO HHTerpana: BhiIuCIeHHE MIOMANH
I10CKOM (hUTypBI; 00BeMa Tena; IUIOMIAy MOBEPXHOCTH;
Macchl TUIACTHHKHM; CTAaTHYECKMX MOMEHTOB IUIACTHHKH,
KOOPAMHAT LIEHTPa MACC MIACTMHKH; MOMEHTOB HHEpIUH
UIACTHHKH.

TpoiiHble MHTErpajbl: MOHATHE; CBOMCTBA; BBIYHCIICHHE;
TNPUJIOKEHNS FEOMETPUIECKUE U usnyeckue.

KpusonureiiHple uHTerpansl 1 pona (mo JurMHe AYTH):
MOHSATHE, CBOWCTBA; BBIUMCIIEHWE; TEOMETPUYCCKUE U
(huzHUECKUE TIPUIIOKEHHS.

KpHBOJIMHEHHbIE MHTErPabl 11 poxa (10 KOOpIAMHATAM):
[MOHSTHE, CBOWCTBA; BBIUMCIICHUE; TEOMETPUYCCKUE U
(uzHYECKHE NPUIOKEHHA.

He3aBHCHMOCTh KPMBOJIMHEHHOTO MHTerpana OT (OPMbI
OyTH: BOCCTAHOBNEHME (YHKIHM N0 €e TMOJIHOMY
madepeHumany; aHanor Gopmybl HetoToHa-JleiiGHuua
1S KPMBOJIHHCHHOTO MHTErpana.

PYBEX 6. CamocTosTesibHas paboTa 1o KpaTHeIM K
KPUBOJIMHEHHBIM HHTErpallaM.

IV CEMECTP

P11

HHTerpajsl 1o
TIOBEPXHOCTH

TloBepxHOCTHbIe _MHTerpanbl I pona (mo ruiouiaay
[OBEDXHOCTH): ~ BEIMMCIIEHWE JIA  Clydas,  KOIJa
OBEPXHOCTh 3aJaHa YPaBHEHWEM B SIBHOM  BUIE;
II0BEPXHOCTb 33/1aHa IApaMeTPHIECKUMU ypaBHCHUAMH.

[punoxenns _ MOBEPXHOCTHBIX uHTerpanosl  poja:
BbIUMCJIEHHE TUIONIAM [IOBEPXHOCTH; BBIYMCICHHE MACCHI

MOBEPXHOCTH;  BBIYMCIIEHNE CTaTMYECKMX  MOMEHTOB
MOBEPXHOCTH M MOMEHTOB WHEpUWH;  BBIYHMCIICHUE
KOOpJAMHAT LEHTPa Macc TMOBEPXHOCTH.

TosepxHocTHple uHTerpaibl 11 poma (o KOOpJIMHATaM):
BBIYMCICHUE M Clydas, KODJa IOBEPXHOCTb 3aJaHa
ypaBHEHMEM B SBHOM BHJe; TOBEPXHOCTb  3a/laHA
napaMeTpUYEeCKUMH yp

dopmyna Crokca M ee TNPUMEHEHHMe: BBIYHMCICHUE
KPMBOJIMHEHHBIX ~HHTErpajoB ¢ MOMOLIBIO (opmyJibl
Crokca; BOCCTAaHOBJICHHE (YHKUMH IO €€ TOTHOMY
anpdepeHumany.

®opmyna _Ocrporpazckoro-layca u ee MPUMCHEHHC.
BBIUMC/ICHHE MOBEPXHOCTHBIX WHTErpajioB C MOMOMIBIO
(dopmynsl OCTpOrpaJickoro; BbIMHUCICHHUE obbema Tena ¢
[OMOIIBIO TIOBEPXHOCTHONO MHTErpaja.

1)

DneMeHThl TEOpUU
noJist

CkaJIIpHOE TI0JIe ¥ €r0 XapaKTEPUCTUKU: TpOM3BOJHAsA 1O
HanpaBJICHHIO, €€ li)I/BH'-IeCl(Hﬁ CMBICJI; TPAINCHT; CBA3b
rpajueHTa ¢ l'lpOPBBO)lHOﬁ 110 HanpaBJICHHIO.

BeKTOpHBIE MOJIS X UX XaPAKTEPUCTHKH: BHITHCICHHS
JMBEPreHIUH; II0TOKA TOJIS 4epe3 NMOBEPXHOCTb; POTOPa;
LUPKYJIALIAN; HCTIONB30BAHME XapaKTePUCTHK MPH
PACCMOTPEHHH COJIEHOWAANBHBIX M MOTCHIHATLHBIX
BEKTOPHBIX IOJIEH.

P13

HecobcTBeHHbIE
MHTEerpasibl K
MHTErpaJibl,
3aBHCAILIME OT

HecoGcTBEHHBIE MHTErpallbl € 6eCKOHEUHbIMH Mpe/ienamMmu
MHTErpUPOBAHUS: BBIYMCIICHUE, HCCJIEIOBAHNE Ha

CXOIUMOCTb; reoMeTpuyecKas MHTepnpeTanus;
MPUMCHEHHE.




HecoOCTBEHHble  MHTErpanbi  OT  HEOrpaHMHCHHLIX
(yHKUMI; BBMMHCIIEHHE; WMCCIENOBAHME HA CXOIUMOCTB;
reomMeTpHUUecKas MHTepnpeTauus, 1np

nrerparsl, _3aBucsIIMe 0T MapaMerpa: COOCTBCHHBIC
MHTerpansl, 3aBHCAUAE OT  Mapamerpa: TOHATHE;
paBHOMEpHOE ~ CTpeMJIeHUue K npeneNbHOM  PyHKIMM;
npeleNbHblii  MEpEXox  TOA  3HAKOM MHTEerpaa;
nudepeHIMpoBaETe M WHTETPUPOBAHHE nox 3HAaKOM
WHTerpajia; MpUMEeHeHHe.

PYBEX 7. KoutponbHas paboTa «HecobcTBeHHbBIE 2
MHTErpajb».

Psibl Pypbe: OPTOrOHANbHbIE H HOPMHUPOBAHHLIE CHCTEMBI
byHKLM; pAIBI u k03 GHULMEHTEI Dypoe;
TPUrOHOMETPUYECKUE PsAbI Dypbe; pasNokeHHe B Pl
@ypbe  MEPHOANIECKHX (GyHKUMH; COBMT  CerMeHTa
pasNoXKeHNs; H3MEHEHUE JUTMHBL CerMeHTa pasjioKeHHUs;
paznoxenne B psia Dypbe HETHIX U HeueTHbIX (GyHKLMIA;
pasnoxenne B pan Pypee (yHKLmit, 3aaHHBIX HA [0;m];
asoskeHue (yHKIHi B KOMILIEKCHBIH psin DPypoe.

p
PYBEXK 8. CamocTosTebHAsA pabota 2
«TpUroHOMeTpuuecKHe psbl Pypbey.

Wnterpan ®ypbe 1 npeobpasoBanne Pypbe.

napameTpa
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Pt Dypbe

4.4.KouTposibHbIe paboThl

V4eOHBIM IUIAHOM IIPeyCMOTPEHO 4 xoHTpONbHBIE pabOTEl, IO 1
KOHTPOJILHO! paboTe B KaX/IOM CEMECTPe (1,2,3,4 cemecTpal). Ilens KOHTPOJIBHBIX
paGoT: NPOBEPUTH 3HAHMS, YMEHHI H HABBIKA CTy[JEHTOB B pelIeHAH 3a1ad,
OCYIIECTBUTH KOPPEKIIHIO 3HaHM CTyneHTOB. IIpuMepHbIe BAPHAHTRI COZIepIKaThCs

B ()OH/IE OL[EHOYHBIX CPEJICTB U B YMK QuCLUIIHHBL.

5. METOJIUYECKHE YKAZAHUS 1A OBYYAIOIUXCAIIO
OCBOEHMIO I CIUATLINHbBI

TlpucTymasi K H3y4EeHUIO MaTEMaTHIECKOTO aHaM3a, He0OXOIUMO TOBTOPHTE:
OCHOBHBIE TIOHSTHS Kypca anreOpsl M Havall aHalks3a cpejiHeli IIKOJIbI; OCHOBHbIC
opMyIbL, HEOOGXOAMMBIE JIIsl YCTICIIHOTO OCBOEHUSI Kypca, BOCCTAHOBHTH B MaMATH
OCHOBHBIE (YHKIMH, HMX CBOMCTBA M rpad¥Ky; yMeTb pelllaTh ypaBHEHWT H
HEpaBEHCTBA, B TOM YHCJIe METOIOM HHTEPBANOB.

Jins  yCIeIHOro OCBOEHWs Kypca o0s3aTeNbHO IOCeIaTh JEeKIUd U
[IpaKTHYeCKHe 3aHATHS, PeTyIApHO KOHCIIEKTUpOBaTh MaTepHall JeKIuil u

y4acTBOBATH B OGCy)KIleHI/II/I peleHuns 3aJa4 Ha npaxmqecmx 3aHATUAX.



Ilpy MOATOTOBKE K TPAKTMYECKHM 3aHATHSIM CHadana HyXHO NpopaGoTath
TeOPETHYECKHil MaTepyai, HEOOXOAUMBIA Ui PELICHHs 3a/ad; 3aT€M BbIIOJIHHUTH
3aaHus U CAMOCTOSTEIBHOIO PEIIeHUs IO TeMe MPEIBIIYIIero 3aHsThs, mocie
3TOrO HU3YYUTh TEOPETHUECKHIl MaTepHall OYEPEHOrO MPAKTUYECKOr0 3aHATHA.
TTOArOTOBKA Hy)XHA HE TOJIBKO K IPAKTHYECKUM 3aHATHAM, HO U K JeKuusM. Ilepex
OvepeHOM JIeKIHel HeoOX0qUMO MMOBTOPUTE MaTepHall MPEABIIYIIAX JIeKIUH, TaK
KaK MaTepHasl HOBOH JIEKIMH 3a4acTylo ONMpaeTcs Ha M3BECTHbIA Marepuarn. IIpu
BBITIOJHEHMH 3aJaHUH IS CAMOCTOSTENBHOTO pellieHns HyXHO (HKCHPOBATh BCe
TpyZIHBIE MECTa W Ha KOHCYJBTAlMAX MONBITATECS IPEOAONETh HX C MOMOIIBIO
npenogaBanus. CHcTeMaTHYecKas MOATOTOBKAa K ay[IUTOPHBIM 3aHATHAM U
aKTHBHOE yYacTHe B PACCMOTPEHHHU BOIPOCOB Kak HA MPAKTHIECKHX 3aHATHAX, TaK
¥ Ha JIEKIHSX SBISETCS 3aJ0rOM YCIIEIIHOTO POXOXKACHHS PyOeKHBIX KOHTPOJEH
¥ POMEXYTOUYHBIX ATTeCTal|i 0 AUCIUIUIEHE. ITpy MpOCITyIIMBAHUA JIEKIHUA 1
NpY BHIONHEHWH 3aJaHHil Ha TPAaKTHYECKHX 3aHATHAX PEKOMEHIyeTcs
aKIeHTHPOBaTh  BHMMAaHHWE HA AITOPUTMHU3AIMIO NEHCTBAN IO BBINOJHEHHUIO
3alaHui, YTO CIIOCOOCTBYeT Gojee TIyOOKOMy M IPOYHOMY YCBOCHHIO METOJOB
MaTeMaTHYeCKOro aHanu3a. JIisi TEKyIero KOHTPONsS YyCHeBaeMOCTH i OYHON
(hopMBbI 06yUEeHHUs HCIONB3YeTCs OallbHO- PEHTHHIOBAs CHCTEMa KOHTPOISL U
OLIEHKH AKTHBHOCTH OOYyYarOIIMXCs, YTO CIIOCOOCTBYET JIy4YIIEMYy OCBOCHHUIO
MaTepuaja M [OJNYYCHHIO BBICOKOH ONEHKH II0 pe3yjibTaTaM OCBOCHH
JUCIMIUIAHGL. ~ DBBINONHEHWE  CaMOCTOSATENbHOW  paboTel  MOApasyMeBaeT
CAMOCTOSTENPHOE M3yYeHHe pAa3/eNoB NMCLMIUIMHEL, TOATOTOBKY K PyOeXHBIM
KOHTDOJISIM, K TPaKTHYECKUM 3aHATHSM, BBINONHEHHE KOHTPOJNBHBIX pador,
MOATOTOBKY K 3K3aMEHaM.

PexomenayemMasi TPYA0eMKOCTb CAMOCTOSITeIbHOI paGoThI MPe/ICTaB/IeHa B
Tabaune

PexomeHyemasi TPYyIOEMKOCTb,
HanMeHOBaHHE BUIa CAMOCTOSTENBHOM PaboThI

aKaj.Jac
I I 111 v
CEMECTp | CEMECTP CEMECTp | CEMEC
VriayGneHHoe — W3yYeHHE  Pa3lielioB,  TeM = 75 28 15
JIEKIIMOHHOTO Kypca




Ipenen byuxuun = 35 = -
Heonpenenenuslii uHTerpan £ 40 5 i
DyHKIUN HECKOJIBKUX IIEPEMEHHBIX - 3 23 .
Psnpr @ypoe 5 5 5 15
IlogrotoBka K  ayAMTOPHBIM  3aHATHAM 23 56 = 44
(IpaKTUIECKUM 3aHSTHSIM)

IToaroroska k py6e;KHBIM KOHTpOIaM (110 2 4 Ha 4 4 4 4
Ka)[10€ 3aHsTHE)

[MoxroroBka K 5K3aMeHy 27 27 27 27
IToaroToBka K KOHTPOJIBHOM paboTe 18 18 18 18
HUTOro 72 180 72 120

6.@0!{;[ OLCHOYHBIX CPEACTB JJIA aTTeCTAIHH IO AUCUHHIIIHHE

6.1.I1epeuens oyenounbix cpedcme
1.bamipHO - pelTHHTOBas cuUcTeMa KOHTPOJII M OLEHKH aKaJeMUYeCKOn
aKTUBHOCTH oOyyaroumxcs KI'V;
2.baHK 3a7aHuil K py6eHbIM KoHTposim Ne 1,3,6,8.
3. Kontponbhas paGora py6exHslit KoHTponb 2,4,5,7.
4.Marepuaisl K 5k3aMeHaM 1-4.

6.2 Cucrema 6a/IbHO-PEHTHHIOBON OLEHKH paboTel ofy4aromuxcs mo

AMCUHHILINHE
I cemecTp
No | Haumenosanue Couepx(a}me
Pacnipenenenue 6amios
Pacnpenenenve | Bug Hocem. |Pabota ma| PyGex 1 Py6Gesx 2 9K3aMeH
1 |0amwoB no Bujam | yueOHOH | Nekmwmit | mpaKT. 3aH. Konrtp.pa6.
y4e6HO# paboTel, | paGoThL 0,5x24 1x28
CPOKH cnaud | BamweHer | o 12 1o 28 no 15 no 15 30
y4eOHOH paboThl | e omeHKH Ha 131p.3an | Ha 26 np.3an
II cemecTp
No | Haumenosanmue Conep)](aH]/Ie
Pacnpenenenue 6amios
Pacnpenenenue Bun IMocem. | PaGora Ha Py6ex 3 Py6ex 4 | osxsamen
1 | Gamwios mo Buxam | yueGHOM | mexmit MIPaKT. 3aH. Kontp.pa6
y4e0HO# paboTsl, | paboThI 0,5x24 1x28
CPOKH cnaun | Bammensr | o 12 10 28 no 15 o 15 30
y4ebHOI paboThl | e onenku Ha 15 np.3an Ha 30
Ip.3aH.
III cemecTp
Ne | Hammenosauue Copnepxanne
Pacnipenenenue 6amnos
Pacmipenenenue | Bug Ilocem. | Pabora ma Py6ex 5 PyGex 6 | sxzamen
Oawios mo BuxaMm | yuebHoM | ekuit IIPaKT. 3aH. Kontp.pa6




1 | yuebHoit paGotsl, | paGoTsr 0,5x24 1x28
CPOKH cnavu | Bammener | mo 12 1o 28 1o 15 no 15 30
Y4eOHO¥ paboThl | e onenkn Ha 19 np.3an Ha 30
IIp.3aH.
IV cemectp
Ne | Haummenopanue Co JiepKaHne
Pacnipenenenue 6amios
1 | Pactnpenenenue Bun Iocem. | Pa6ota
GaiioB 1o Buxam | yueGHOH | mexmumit | Ha PyGex 7 PyGesx 8 9K3aMeH
y4eOHo# paGotsl, | paGoTer | 1x24 TIPAKT. Konrtp.pa6
CPOKH caauu 3aH
y9e6HO# paGoThI 1x22
BamneHer | mo 24 Jio 22 o 12 Jo 12 11030
€ OLICHKH Ha 17 np.3an. | Ha 23 mp.3an.
2 | Kpurepuii nepecuera 6aios B 60 1 Menee 6as0B — HEY0BJIETBOPHTE/ILHO (He 3a4TeHO);
TPaaMUMOHHYIO OUEHKY 1o utoram | 61...73 — YAOBJIETBOPHTE/ILHO (324TEHO);
paboThI B cemMecTpe 1 Hk3aMeHa 74... 90 — xopomo;
91...100 — oTinyHoO.
3 | Kpurepuu nonycka k

TPOMEXYTO4HOM aTTecTaluy,
BO3MOXKHOCTH TI0JTyYeHHs
ABTOMATHYECKOTO 3a4eTa
(9K3aMeHAMOHHOH OuenKH) o
JUCLUIIHHE, BO3MOKHOCTD
TN0JTy4eHns 60HYCHBIX GaioB

Tl nomycka K mpoMeskyTOUHOM aTTecTamum o JMCUMIUTMHE 32 CeMecTp
O0yyatonmmiics 10keH HaGpaTh 10 UToraM TEKYIIEro U py6exHoro KoHTponeit
He MeHee 51 6ana. B ciyuae ecnu o6yuarompuiics Habpan Meree 51 Gamna, To
K aTTeCTAlOHHBIM HCIILITAHKAM OH HE JOIYCKAEeTCA.

Jlns nonyuenus sk3amena 6e3 TIPOBEAEHH NIPOLIEYPBI IPOMEIKY TOUHORM
arTecTauuu o6yvarommeMycs Heo6X0aUMO Habpatk B X0/1e TeKymero u
PYOEXHEIX KOHTpoIIel He MeHee 61 Gama. B sTom CITy4ae uTor GaibHO
OLCHKH, I0]ly4aeMOi 06yHaroIuMes, opeieNsieTcs mo KOIIU4eCTBY Gamios,
HAOPaHHBIX MM B XOJIe TEKYIIEro 1 PYOex)HBIX KOHTpOeit. [Tpu 5ToM, Ha
YCMOTpEHHE NpenofaBaTeNs, 6alibHas OLEHKa 06YHaIOMWErocs MOkeT GbiTh
TIOBBILICHA 32 CYET MOJY4EHHs JONOIHUTENbHBIX GaIOB 3a aKaJIeMU4ECKyIo
AKTHBHOCTb.

OGyvatommuiics, nmerommii npaso Ha TIOJTyYeHHe OLEHKH Ge3 poBeeH s
TIPOLE/y PBI IPOMEIKYTOYHOM ATTECTALMH, MOXKET [OBBICHTH €€ MyTeM Caun
aTTECTAIMORHOTO HCTIBITaHKA. B ciiyyae nomyuenus 00yvaromuMmes Ha
aTTeCTallMOHHOM HCTIbITaHUH 0 GAIOB MTOT GaIIBbHOM OLEHKH 110
JUCLMILUIMHE He CHIKAETCS.

3a aKaZieMHUECKYIO aKTHBHOCTb B XOJIe OCBOCHHUS JMCLHILTHHBI, y4acTue
B y4eGHOI, Hay4HO-UCCIIEIOBATENBCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPYECKOH
¥ O6IIECTBEHHOM AeATebHOCTH 00y4alONeMyCst MOTYT GBITh HAYHC/IEHb
AOTIONHATENbHEIE Gasibl. MaKCHMAbHOE KOJMYECTBO OMOTHUTENLHEIX
GaiIoB 3a aKaeMMUECKYIO aKTHBHOCT cocrasjiser 30.

OCHOBaHHEM U151 TIOJTyYEHHS JOTIONHHTEIbHBIX 6aioB sBIAIOTCS:

- BLITIOJHEHUE JIONOHUTEBHBIX 3a1aHHUI 110 AUCLMILIHHE;
NOTIOTHHUTENbHBIE GaJUTBl HAYHCIIOTCS TpenoaBsaTenem;

- YaCTHe B TEUEHHE CeMeCTpa B y4eGHOI, HayYHO-HCCIIEI0BATENBCKOM,
CTIOPTHUBHOIA, KY/IBTYPHO-TBOPYECKOH 1 06IIECTBEHHOMN aearensHoct KTV,




DOpMBI 1 BUIBI yue6HOM paboTsr B ciyyae ecrm k TIPOMEXXYTOYHOM aTTecTalmy (3K3aMeHy) Habpana

JUISL HEY CTIeBAKOLIUX CymMma MeHee 51 Ganna, o6yqaromemycs HeoGxomMo Habpathk HenocTaomee
(BOCCTaHOBHMBLINXCS Ha Kypce KOJIMYECTBO OaJIJIOB 3a CYET BBIMOJHEHUS JIOTIOJTHUTETBHBIX 3aJJaHuH, 10 KOHLIa
00yueHus) oGyqarommxcs mis niocneHeit (3aueTHoit) Henenu ceMecTpa.

TOJTyYeHHUS HEIOCTAIONIMX GA/LTOB JlukBupanms akaneMudeckux 3a[I0JDKEHHOCTEH, BO3HHUKIIMX M3-32

B KOHLIE ceMecTpa PA3HOCTH B y4eOHBIX ILTaHAX MpH TICPEBO/IC MM BOCCTAHOBJIEHHH, POBOUTCS
IIyTEM BBINOJIHEHHS AOTONHHUTEBHBIX 3a1anuii, opma 1 06bem KOTOPBIX
ONpeJeNnseTCs NpernofaBaTeeM.

6.3. Ilponenypa onenuBanns Pe€3yJIbTaTOB OCBOCHHS JUCLHUIIHHbI

PyGexubre kouTponu nposonsites B (bopme koHTpOTBHEIX MTH CaMOCTOATEBHBIX
pabot, olyuarommmes Tpeanaraores mo 5-10 mpakThyeckux 3amaHms (mo 2-5
6aitos 3a 3a[laHue), Ha pyOeXHbIH KOHTpoib oTBOAHTCA 30-40 MuHYT. Ilepen
IPOBENCHHEM  pYGENHOTO  KOHTpOIIS TIPOBOZSATCS WTOTOBBIE 3aHATHS IO
COOTBETCTBYIOIUMM pa3sfenaMm, Iie pasbuparotcs NIPUMEpPHbIE 3aNaHus Py6eRHOro
KOHTPOJISL.

OK3aMeHBbI MPOBOATCS B MHCHMEHHOI bopme o Gunerawm; oby4arommmcs
TIPEATIAralOTCs KaK TEOPETHYECKHE BOMPOCHL, TaK TIPaKTHYECKHe 3ananus (6uner
COLEPXKUT /1BA TCOPETHIECKUX M /IBA TIPAKTUIECKHX 3ananus, or 5 o 8 6amios 3a
Kaxxnoe 3amanue). Bpems, orBogumoe Ha 9K3aMeH 1-2 yaca.

Pesynpratel Tekymero KOHTpOJISI, 9K3aMeHa 3aHOCSTCS B 9K3aMEHAallHOHHYIO
BE/IOMOCTB, KOTOpasi CHAETCs B OpraHHW3AIMOHHEI OTIENl MHCTHUTYTa; Pe3ynbTaThl
SK3aMEHa BBICTABIIAIOTCS B 3a4ETHYIO KHIDKKY 00y4Jaromierocs.

6.4 ITpumepst oyernounsix cpedcme ona pybescnoix KOoHmponeii u yk3amena.
1. 3ananus k py6exnomy KOHTpOIIO Ne 1-Ne§,
2. Bompocs! k sk3amenam 1-4.
IpumepHsie 3ananns k pyOexkHOMY KoHTpomo Ne 1-Ne§
Py6ex 1. Camocrositenshas pabora Bapuanr 0
1. Boranciure npe ener:

5n%+8n-3

n2-n+3 °’

xt-x34x2-3x42
S S
5

a) limy, .,

) hmx_'l x3-x2-x+1

" .3
B) lim,_,, T

r) lim de
*20 Sin 6x—sin7x’

. x —1.

1) lim,_, e
B) lim €0s 2x-cos x
Sl

2. Beruucaure:
< 1345\ 2%°
a) lim, o, (—) 5

X341,
In(x+1)

6) lim, ., (2)"E2,

.

Py6ex 2.  Kourponbhas pabora Bapuanr 0

1. Haiigure nponssoansie byHKUMR:

D)= Vatva e f(x)=—%_.

arctg3x’

SRS T e WG =i

1
1-sin2x’






4.
Bl
6.

Bouucaure 00beM Tella, OrpaHMIEHHOTO OBEPXHOCTAMM:
x2+y?=4,y+z=2,2z=0.
Haiiiute IEHTp Macc OXHOPOIHOM (urypsl, OrpaHMYEHHON JIMHUAMU: Y = 2x3,y2 = 2x.

Beruucnure gﬁL 2x(y — 1)dx + x2dyno KoHTypy (QUrypbi, OTPaHMIEHHOM JIMHUAMH: Y = x%,y=0.
BhIUHCITHTE f((oz;;oz))(ny — 5y3) dx + (x? — 15xy? + 6y)dyc NOMOMIBIO NIEPBOOOPA3HOM.

Py6ex 7. Kontponbnas pabota BapuaHT 0

1

31

BhluMCIMTe TOTOK BekTopHoro moms d= (z—x)T+ (z+x)j+ (x+2y + z)k depes TPeyrONBHHK,
BBIPE3aHHbIH KOOPIMHATHHIMU IUIOCKOCTAMHM M3 IIOCKOCTH 2x+y+2z—2=0, B TOM HampaBJeHHH
HOPMAJIH K TWIOCKOCTH, KOTOPOe 06pasyeT ¢ ockio Oy OCTpBIi yroi.

BhluMcIUTe LUPKYJAIMO BektopHoro mons & = (¥ — XN+ @Z-yj+ - z)ﬁnuonb OKpPY)KHOCTH,
Toyyaioweiica npn nepeceuennn cepsi X% +y* + 22 = 11 TWIOCKOCTH X + Y + Z = a u npoberaemoit
TIPOTHB XO/1a YACOBOM CTPEJIKH, ECII CMOTPETh U3 TOUKH M(0;0;2).

BrusicHuTe, sSBIseTCs i noe d = xI + yj + ZKnoTeHIMATBHEIM. BbraucuTe UMPKYJIALIMIO N0 d BAOMb
OKPYXKHOCTH X2 + 2% = 1, IpoGeracMo NPOTHB X0/ia HACOBO}i CTPEIKH, €CIIH CMOTPETS 13 TOUKI M(0;1;0).

4. BeiuucIuTE HECOOCTBEHHBIE MHTErpaJibl WM JOKDKUTE NX pacxoauMOCThb:
+o0  dx +00 Inx +00  xdx
)= Of, —dn B ;

© x24+4x+5’

2 0 e
1dx e dx 13x2+2
) IO Jx2+x LY fl xInx’ e) J.0 3xz dx.

5. Haitmure 06beM Tena, 06pa3oBaHHOTO BpallleHUeM KPUBOI y = % (x = 0)BOKpYT €€ aCHMITOTEI.

15.
16.

17
18.
19.

PyGe:x 8.  Bapmant 0
Pa3nouTe B TPUrOHOMETpHUEckHe psabl Pypbe:

x, -~ n<xs0;
a) f(x) ={0 0, o MG
6) f(x) = %, x € (0;2m);

0)348 0i< 6 <0,5; .
B) f(x) =1_ 03 05 < x < 17T0BKO IO CHHYCAM H TOJIKO 110 KOCHHYCaM;

r) f(x) = sign (cosx);
mifile) =% x & (a;at2l):

Tlepeuens meopemueckux 60npocog Olisk IK3aMeHa (I cemecmp)
JIoKa3aTesbCcTBO HEOOXOMMMOCTH PACIIMPEHNs MHOXKECTBA PALOHATILHBIX THCE.
AKCHOMATHKA MHOKECTBA JEHCTBUTENBHBIX YHCEIL.
AKCHOMA HENpEPHIBHOCTH ASHCTBHTENBHBIX Yucen. JI0Ka3aTenbCTBO TEOPEMbI KanTopa 0 CTATHBAIOWIEHCS
CHCTEME OTPE3KOB.
Mopynb IeHCTBUTENLHOTO YHCIA U €T0 CBOWCTBA (C 10Ka3aTENbCTBOM).
Jloka3aTenbCTBO  TEOPEMbI O  MPEICTABICHHH BCAKOW (YHKLMH, ONPENENeHHOW Ha MHOXKECTBE,
CHMMETPHYHOM OTHOCHTENILHO Ha4alla KOOPIUHAT, B BUIE CYMMBI qeTHOI 1 HeueTHOH (yHKIMH.
Jloka3aTenbCTBO CBOMCTB CXOMAIIMXCA OCJIE10BATE IBHOCTEM.
JloKa3aTebCTBO TEOPEMBI O CYIIECTBOBAHUH Npezena y MOHOTOHHO} OrpaHHYEHHOM MOCIIe/I0BATENLHOCTH.
TTpyMepb! IPUMEHEHHs ITOH TEOPEMBI.
JloKa3aTeNbCTBO CBOHCTB OECKOHETHO MAJTbIX MOCIIe10BATENbHOCTEH.
Jloka3aTelbCTBO ~ TEOPEMBI O  CBA3M  MEXAY GeckoHeuHo Manoii M GeckoHeuHo  GonbLIOn
MOCJIE0BATENBHOCTAMH.

. JloxasaTenbcTBO TeopeM 00 apHdMeTHIECKUX CBOHCTBAX NpeAesioB MoCJIe0BATEILHOCTEH.
. JloKa3aTeNbCTBO SKBUBAIEHTHOCTH ONIpe/ieieHuit yHKINH B TOUKe 10 Teitne 1 Komm.
. JIOKA3aTeNbCTBO KPUTEpUs CYIIECTBOBAHNA Npejienia GYHKLH B TOUKE (cBSA3b mpejena ¢ OIHOCTOPOHHUMH

npezenamMu).

. JloKa3aTeNnbCTBO JIOKATIBHBIX CBOMCTB (byHKLWMH, MMeIoIel KOHEUHbIA npejen B TOUKe (OrpaHH4EHHOCTb,

COXpaHEHHE 3Haka B OKPECTHOCTH TOUKH).

. JIOKA3aTeNbCTBO CBOHCTB (yHKIMi, WMEIONWX KOHEUHbIH MpEefien B TOHKe (eIMHCTBEHHOCTh MpEJIeNa,

Tpe/IeNbHbIi IePEX0/l B PABEHCTBE M HEPABEHCTBE, NMPE/CT NPOMEXYTOUHOM (hyHKUUK).
JloKa3aTeNnbCTBO CBONHCTB GECKOHEYHO MATTbIX dyHKLMA.

JloKa3aTesbCTBO TeopeM 06 apu(pMeTHIeCKX cBOCTBAX NMpenenoB (yHKIMMA.

. sinx
J[OKA3aTeIILCTBO MEPBOTO 3aMedaTebHOrO npeiena: limyo == = 14 CIIEACTBUI U3 HETO.

1
Jloka3aTeNnbCTBO BTOPOIO 3aMeaTeNbHOro Mpejiena: lin;n’ (1 + x)* = eu cneaACTBUM U3 HEro.
X
JloKa3aTebCTBO T€OpeM 06 apu(pMeTHIECKHUX CBOJMCTBAX HENPEePbIBHBIX (yHKIMHA.
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30.
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34.
355
36.
373

38.
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40.
41.
42.
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44.
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J(0Ka3aTeNbCTBO TEOPEMBI O HEMPEPHIBHOCTH KOMIOSHIIH HEMPEPIBHBIX (ynxupit. Tlepexon K npenery
[0/ 3HAKOM HETPEPBIBHOM (y HKIIMH.

JToKa3aTesbCTBO JIOKAIbHBIX CBOMCTB (PyHKIIMH, HEPEPLIBHOMN B TOUKE.

Touku paspbiBa (yHKIMH 1 MX KTACCU(UKALINS. WccnenoBanue (YHKLUH Ha HENIPEPIBHOCTD M MIOCTPOCHHE
cxeMsl ee rpaduka.

JIoKa3aTenbCTBO TEOPEM O CBOMCTBaX (yHKUWMI, HETMPEpPHIBHBIX HA OTpe3Ke. TIpuMeHeHHe TeopeM s
peleHus 3anad.

Jloka3aTenbCTBO HEOOXONUMOTO YCIIOBH, HEOGXOIMMOT0 M JOCTATOYHOrO yCIOBHA M (hepeHumpyeMocT
(yHKLMY B TOUKE.

J[OKa3aTeNLCTBO MpaBWIT () hepeHIMPOBAHHS CyMMBI, IPOU3BECHI M YacTHOTO (hyHKLHHA.

BaiBoa popmy1 muphepeHImpoBaHHs (Ta6MHL@ IPOM3BOMIHBIX).

Boiozt popmyIbl s AU hepeHIupoBaHms CIOXKHON QyHKLMH.

BaiBoz dopmysst s 1 depeHIpoBaHus o6patHO# PyHKIMH.

Jlorapupmmdeckoe AndHepeHITHPOBAHNE. Boiox (opMynsl is au(depeHImpoBanis MoKa3aTelbHO
CcTeneHHOM QyHKIKMH.

TIpou3BO/HBIE BBICIINX MOPSKOB. [I0Ka3aTENbCTBO CBOWCTB MPOM3BOMIHBIX /1-TO MOPAKA.

Tuddepenman  dyHkuun. BbBOa (GopMynbl [T MPUMEHEHUS uddeperimana B MPUOTIKEHHBIX
BBIYACIIEHUSX.

Jluddepenupan CIOKHON (yHKIHU. JloKa3aTesIbCTBO CBOVCTBA MHBAPUAHTHOCTH nuddepeHnmaa nepsoro
MOPSA/IKA.

JlubdepeHipansl  BBICUIMX  TIOPAAKOB. J[0KA3aTeNbCTBO HAPYIICHMA CBOWCTBA MHBAPHAHTHOCTH Yy
nuddepenimana BTOPOro nopsaka.

JToka3aTeIbCTBO TEOPEMBI O uddepertupyembix Gyrkumsix (Pepma, Pouns, Jlarpatka, Komm).
J(OKa3aTeNbCTBO KpUTEPHs MIOCTOAHCTBA (yHKIUU HA IPOMEAYTKE.

JloKa3aTebCTBO IOCTATOYHOTO YCIIOBHS CTPOTOro Bo3pactanns (yObIBaHWs) (yHKLMM Ha POMEXKYTKE.

0
Jloka3aTebCTBO MpaBuiia JlonuTasis Wi pacKpeITUs HEONpeIeIeHHOCTH (6) w2k, a—ocobas Touka.

JloKa3aTesbeTBO HEOOXOMMBIX YCIIOBHI CYILECTBOBAHMS sKkcTpeMyMa QYHKLHH B TOUKE.

JloKa3aTebCTBO I0CTATOUHOTO YCIIOBHS CYIIECTBOBAHHNA 3KCTpeMyMa (yHKIH B TOUKE (10 3HAKy TepBoii 1
BTOPOH [POM3BOIHOM).

Jl0Ka3aTebCTBO IOCTATOUHOrO YCIOBUS BLIIYKIIOCTH (BOrHYTOCTH) (hYHKLIMH Ha IPOMEKYTKE.
JOKa3aTeNLCTBO HEOOXO/IMBIX YCIIOBHI CYIECTBOBAHNA TOKHA neperuba rpauka GyHKIHH.
J0Ka3aTeNbCTBO HOCTATOYHONO yCIIOBHS CYLIECTBOBAHMS TOUKH neperu6a rpaduka GyHKIHU.

O60CHOBaHKE CYIIECTBOBAHUSA aCUMIITOT Y rpaduka hyHKIIH.

O61mas cxeMa HccieloBanus QyHKLUHI U MOCTPOCHHE e€ rpaduka.

TapameTpuyecKoe 3aJaHue dynxupit. Beoa dopmyn uls HaXOXKACHUA npoussoaHbX Iu Il mopsmka
NapaMeTpHYECKH 3aaHHbIX (yHKIMH.

Icemecmp

Ilepeuenb npakmu4ecKux YMeHUil U HAGLIKOB, Heobx00uMblx 0115 COAYU IK3AMEHA.
Bhlunciende  HEONpEIENCHHBIX — MHTErpajos: — MpaBuia MHTErpHpOBAHKSA;  3aMeHa TIePEMEHHO;
MHTErpUPOBAHHE TIO YaACTAM; HHTErpHPOBAHHE PALIHOHATLHBIX (pyHKUMit; MHTErPUPOBAHKE HPPALHOHATIBHAIX
(yHKLWiA; HHTErPUPOBAHHE TPUTOHOMETPHHCCKHX (byHKIMiA.
BbluMCleHHe  OMPEJENIEHHbIX ~ MHTErpajioB: dopmyna Hbtotona-Jleii6HnIa; 3aMeHa TEPEMEHHOMH;
MHTErPUPOBAHME IO YaCTAM.
BLIuHC/IEHME TEOMETPHYECKHX BEMUMH: TUIOMAb TUIOCKOH (uryper; 00beM Tena; MUIMHA AYTH; IIOMWab
TMOBEPXHOCTH BPALICHHA.
Beruucienne (H3MIECKUX BEIWYMH: CTATHIECKHE MOMEHTEL Ay I [UIACTHHOK; KOODJIMHATBI LIEHTpa Macc
JyT ¥ IUIaCTHHOK; paboTa; JaBJIeHue.
HccrnenoBanue psajioB Ha CXOAUMOCTb.
ViccnenoBanye (yHKIHOHATBHBIX TOCTENIOBATENHOCTEH 1 PA/IOB Ha PaBHOMEPHYIO CXOMMOCTb.
Paznosxenue GpyHKIMH B CTETICHHBIE PS/IbL.
Mcrionb30BaHKe CBOMCTB PSAIOB VI HAXOXKICHUS UX CYMM.
TIpuMeHeHNe PANOB B MPAOMIKEHHBIX BEMHCICHUAX.

Bonpocet K 9K3aMeHy.
TlepBooGpasHas (yHKLHA, €€ OCHOBHOE cBoiicTBO. Heonpe/ieieH bl HHTErpail, CBOMCTBA, BBITEKAIONIHE H3
€r0 OMpeNIeNeHHUs.
Ta6nuua OCHOBHBIX HHTETPAJIOB.
TIpaBuna MHTErPUPOBAHKS.
MeTo/1b1 MHTETPHPOBAHNS 110 YaCTAM U 3aMEHOM nepeMeHHO.
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MHTerpupoBaHne MPOCTEHIIMX ~PalMOHATBHEIX npobeit 1-IV  Tunos. PekyppeHTHasd Gdopmyna it
BbranCIeHAA [ (TZ%Z—)",n ks

MeToj Heonmpe/eIeHHbIX KOS(M)I/IuﬂeHTOB JUIsL pa3sioKeHUA NpaBUJIBHBIX PallMOHAIBHBIX npobeit Ha cyMMy
TPOCTEHIIHX.

HiHTerpupoBaHKe UpPalMOHAJIBHBIX dyHKmi.

MnTerpupoBaHie TPUTOHOMETPAUIECKHUX BBIPAXKEHHIA.

TlonsiTWe ~ OMPEZENEHHOT0  MHTErpaia,  ero FeOMEeTPUYECKMI  CMBICIL. HeoGxoaumoe — yCIOBHE
MHTErpupyeMoCTH (yHKIUH.

. Heo6X0auMOe ¥ JOCTATOYHOE YCIOBHE CYLIECTBOBAHMS ONPEICIICHHONO HHTErpana.

. Kyiacchl MHTErpUpyeMbIX (yHKLHMi.

. CBoiicTBa OMpPEIENIEHHOr0 HHTErpaa.

. VnTerpan ¢ TePEMEHHBIM BEDXHUM MpPE/ICTOM, €ro cBoiictea. ®opmyna Hprotona-JletiGuuma ans

BBIYUCIIEHHSA OTPEIEIEHHBIX HHTErpaloB.

MIHTerpupOBaHUe MO 4acTaM 1 HOJICTAHOBKOM B OTPE/IENEHHOM HHTErpaie.

BbIuKCIIeHHE TUIOMIA/H TUIOCKOH (Urypbl B ASKAPTOBBIX M MOJAPHBIX KOOpIMHATAX.

Boruncienue 06bemMa Tela 110 TIIomaiiM NapaliebHBX ceuennii 1 06bemMa Tesa BpalleH!s.

BhIupC/eHHe [UTMHbI IyTH B IEKapTOBBIX U MOAPHBIX KOOPAHHATAX.

BhIqnc/IeHHe MUIOMA/M TOBEPXHOCTH BPALIeHHs B ICKAPTOBBIX 1 MONAPHBIX KOOP/MHATAX.

Dusuueckde TPWIOKEHHs OTPEENICHHOro MHTerpajia: CcTaTMUeCKHe MOMEHTHI Jyr W TUIACTHHOK;
KOOPAUHATBI LIEHTPA Mace AyT M MIACTHHOK; paboTa nepeMeHHOH CHIbI; AaB/IeHNE Ha MOBEPXHOCT.
Heo6XxoauMoe YCI0BHE CXOAMMOCTH psija. CrokeHne PANOB. YMHOKEHHE psAja Ha HHCIIO. CXOIMMOCTh
psijia ¥ ero ocTarTka.

T'eOMeTpHYECKHiA PATL ¥ €0 CXOAUMOCTb. TapMOHHYECKHH PAML 1 €T0 PACXOIMMOCT®.

Kputepuit CXOTUMOCTH PsiJia C MONOKHUTEIbHEIMI YJIeHaMH.

JIOCTaTOYHbIE MPU3HAKH CXOIMMOCTH PALOB C TOJIOXKHUTEIILHBIMY YJIEHAMH: CPaBHEHH, Jlanam6epa, Kowm,
MHTETPATbHBIH.

Teopema Jleli6HuIa O CXOAMMOCTH 3HAKOUEPE/LYIOMIErocs Pssia U €€ NPUMEHEHNE AT OLCHKH MOrPENHOCTA
NPHGIIKEHHOTO BHIYHCICHUSA CyMM PAJIOB.

CBoiicTBa aGCOMIOTHO M YCIIOBHO CXOJAMIMXCSA pANOB.

JlocTaTouHOE YCIOBHE /IS CXOAUMOCTH 3HAKOTIEPEMEHHOTO psijia.

CBOJCTBA PABHOMEPHO CXOMALIMXCA (yHKIMOHATBHBIX [0CIIEI0BATENbHOCTEH.

CBOJiCTBA PABHOMEPHO CXOIALIMXCS (yHKLHOHANIBHBIX PSAZIOB.

Teopema AGens. Bua obmactd CXOAUMOCTH cremenHoro psma. Haxoxnenne 067acTH CXOAUMOCTH
CTENEHHOTO Psifia.

CBOIACTBA CTENEHHBIX PANIOB.

Psn Teitnopa. Koadduumentsi Teitnopa. Heo6X0AMMOE YCIIOBUE PA3TIOKUMOCTH (yHKLH B CTETIEHHOM DAL
@opmyna Teiinopa s MHOro4IeHa 1 [POM3BONBHON (YHKIMHA C NOTONHHTELHbIM YJieHOM B OJIHOW W3
hopm.

Heo6XO0MMOE ¥ IOCTATOYHOE YCITIOBHE PasloKMMOCTH (yHKLMA B CTEEHHOH PAlL.

Pasnoxetue B pax Makiopena GyHKIui: e*, sinx, cosx, In(1 +x), (1 + 4

KoCBeHHBIE PUEMBI ¥ METOLbI PA3/IOKEHHA (yHKLUu{ B CTETIEHHBIE PA/IBI.

ITepeuenb NpaKmMu4ecKux yMenuil Ons COa4U IK3AMEHA (11l cemecmp).
HaxoxieHue TpeiesioB GyHKIMit HECKOBKIX NEPEMEHHBIX.
Hccnenopanve GyHKLMI HA HENPEPHIBHOCT.
Haxo)xIeHHe YaCTHBIX MPOM3BOIHBIX 1 nuddepenimanos I mopska.
Haxo)KIeHHe YaCTHBIX POM3BOAHBIX 1 AM(hepeHIanon BHICIIMX TOPSIKOB.
TluddepeHIupoBanHe CIIOKHO (yHKIHH.
Ipumenenne Tuddeperunana B TIPUOIKEHHBIX BBITHCIEHAAX.
Haxox/IeHHe POM3BOIHBIX HEABHO 3a/aHHBIX (byHKIMA.
Wccnenosanue QyHKIMI Ha SKCTPEMYMBIL.
HccnenoBanne (yHKIHiA Ha YCTOBHBIE IKCTPEMYMbI.

10) HaxoxneHne HaMMEHbIIero 1 HanbOBIIEro 3HaUeHMH (QYHKIH B 001ACTH.

11) PemeHue 3a1a4 Ha ONTUMH3ALHIO.

12) Bbrumcienue ABOMHOTO, TPOHHOrO, KPUBOJIMHEHHBIX HHTETPaJoB 1u II pona.

13) TlpunoxeHus ABOKHOTO, TpPOHHOTO, KpHMBOJIMHEHHBIX MHTErpaioB i BBIYUCIICHUs TEOMETPUYECKHX H

1)
2)
3)

(U3MIECKUX BETHIHMH.

Ilepeuenb meopemuieckux 60npocos ons coauu sxsamena (III cemecmp).
JlokasaTenbCcTBO CBOHCTB (pyHKLWIA, HEMPEPBIBHBIX B TOUKE.
J[0KA3aTENLCTBO CBOUCTB (PyHKLMI, HENPEPBIBHBIX Ha 3aMKHYThIX OTPaHUUEHHBIX 00/IACTAX.
JTloKa3aTeIbCTBO HEOOXOMMBIX yenoBuit AnddepeHIupyeMoCTH B TOUKE.



4) Jloka3aTenbCTBO AOCTATOYHOrO yCIOBHA udepeHIpyeMOcTH (yHKIIMH B TOUKE.

5) Beion opmys s Au(depeHLHpOBAHMS CNOXKHON QyHKIMH.

6) JloKa3aTenbCTBO MHBAPUAHTHOCTH (bopmsl b depeHImana dyHkumMu.

7) Beiox hopMyIbI LIS IPUMEHEHNS uddepenimana B TPUOIMKEHHbIX BBITHCICHHAX.

8) Beox hopmy:n g mupdepenumana I, 111, ..., #-ro nopsIKos.

9) JloKa3aTelbCTBO HApyLICHUs HHBAPUAHTHOCTH (opmB! y MM epeHIManoB BEICIIMX TIOPAKOB.

10) Boiox dopmynbl Teiinopa s (YHKLMH JIBYX [IEPEMEHHBIX.

11) Crioco6bt nuphepeHIMPOBAHIS HeBHBIX (yHKLH OTHOM M HECKOTBKUX MEPEMEHHBIX.

12) Jloka3aTebCTBO JOCTATOYHOrO YCIOBHS CyNIeCTBOBAHNA NPOM3BO/IHOM 10 HATIPABIIEHUIO.

13) BeIBOM ypaBHEHHIH KacaTeTbHOM IOCKOCTH 1 HOPMAaJH K OBEPXHOCTH.

14) JloKa3aTeNbCTBO HEOOXOMMMBIX YCIIOBHA SKCTPEMYMa (QYHKIH B TOUKE.

15) JlocTaTouHbIE yCIOBHA SKCTPEMyMa (yHKLMK B TOUKE ¥ MX NPUMEHCHHE JUTA ucce1oBans (yHKIHMA.

16) Crioco6bl HAXOXKIEHHs YCIOBHOTO OKCTpEMyMa (byHKIHH.

17) HaxoxaeHne HanMEHbLIETO 1 HAMOONBIIEro 3HAYEHMH (yHKIMH B 00JIACTH 1 PEIEHHE TEKCTOBBIX 3ajau Ha
IKCTPEMYM.

18) JlokasaTebCTBO HEOOXOMMMOTO YCIOBHSA CyIECTBOBAHNS IBOAHOTO HHTErpasa.

19) JloKa3aTebCTBO HEOGXOMMOTO H IOCTATOHOTO yCIIOBHA CyIIeCTBOBAHH IBOMHOIO MHTErpaia.

20) Jloka3aTebCTBO HHTETPUPYeMOCTH HenpepbIBHOH (yHKLMH BYX NEPEMEHHBIX.

21) Jloka3aTenbCTBO CBOACTB JIBOMHOTO MHTETpaa.

22) BeiBoj (OpMyJbl 3aMCHBI TEPEMEHHBIX B nBoiHOM HHTerpane. [IBofiHOW uHTerpan B TOJIAPHBIX
KOOpJMHATAX.

23) BeiBoa (opMyJ A TEOMETPUIECKUX NPANOKEHMHH JBOHHOrO HHTErpajia: BHITHCICHHE UIOMI@AH TUIOCKOH
(urypbl; BbIYHCIIEHNE 00BEMA TeNa; BEMUCICHNE MUIOMIA AN OBEPXHOCTH.

24) BeiBon dopmyn s (pusideckuit NpUJIOKEHMI JBOMHOTO MHTErpajia: BhIMMCICHHE Macchl TUIACTHHKH;
CTATHUECKHX MOMEHTOB TUTACTHHKH; KOOPIMHAT LIEHTPA Mace ILIACTHHKM; MOMEHTOB MHEPIMH TUIACTHHKHU.

25) BuiBoa opmyJ1 [T BHIUUCTEHHA JBOWHOTO MHTErpayia 1o MpAMOYTObHOH 1 NPOM3BOJBHOM 06IACTAM.

26) BoiBox dopmyn s NpUIOXKEHHH TPOMHOTO MHTerpaia: BbIUMC/IEHHE 00beMa TeNa; BBIYUCICHHE MacChl
Tena; BHIUMC/IEHHE CTATHIECKMX MOMEHTOB TelNa; KOOPAMHAT LIEHTpa Macc Tejia; MOMEHTOB HHEpLIMH TeJia.

27) BoiBoa opMyJT AT BRIYHCIEHHSA TPOMHOrO MHTErpaila B UIMHAPUICCKIX I cepruecKux KOOPIUHATAX.

28) BoiBoz opMyJIbI I BRIMHCICHHA KpUMBOJIMHEHHOr0 MHTErpaia Ipona (o [UTMHE YTH).

29) BoiBox Qopmyn s NPWIOKEHAH KPUBONMHEHHOTO HMHTErpajia Ipoja: BbIYMCIEHHE JUIMHBL IYTH;
BBIMHMCIEHAe MACChl AYTH; BHIUUC/ICHHE CTATHYECKHX MOMEHTOB AyIH KOOpJMHAT LIEHTpa MacC Ayri;
MOMEHTOB HHEpPIMH .

30) Jloka3aTeNbcTBO CYIIECTBOBAHMA KpHMBOJMHEHHOr0 HHTErpaia IIpona (mo KOOpAHMHATaM).

31) BeiBoz (popMyJT LISl BBIMUCICHUA KpMBOJIMHEHHOTO MHTErpasa 1Ipona.

32) Brisoa ¢popMyJibi I'puna 1 (opMyJIbl /1Sl BBIMHCICHUS IUIOMIATH TUIOCKO# (UTypBL.

33) BeiBoa (opMyJibl Ul BBIMUCIICHHA paGoTbI TUIOCKOTO CHIIOBOTO MO

34) Jloka3aTelbCTBO HE3aBUCUMOCTH KpHMBOJIMHEHHOr0 HHTErpania ot (opMBI My TH HHTETPUPOBAHUS.

35) VcnoBue nofHOro audpepenuyaia u BOCCTAHOBJIEHHE (PYHKIIMH T10 €€ MOTHOMY ubdepenmany.

36) BriBog ananora GopMmyJibl HptoToHa-JIeHOHNLA A BHIUCIEHHs KPUBOIMHEHHOTO HHTerpaa.

Iepeuenb meopemu4eckux 60npocos ona coauu sxzamena (IV cemecmp).
TToBepXHOCTHbIE MHTETPaIbl | pojia: MOHATHE, CBEACHNE K IBOMHOMY.
BLIuKC/IEHNE BEMGHH C TOMOLIBIO IOBEPXHOCTHBIX HHTETPAIOB 1 pona.
TToBepXHOCTHbIE HHTErPaJbl 2 POJia: MOHATHE, CBECHHC K [ABOMHOMY.
®opmyna CTOKca 1 e¢ IPUMEHEeHHE U1 HCCeI0BaHMsS KDUBOJNMHEHHBIX HHTErpaios B TPOCTPAHCTBE.
®opmyna OcTporpajackoro.
TIpou3BO/HAsA CKAIAPHOTO MOJIs 10 HAIpaBJeHMUIO, ee CBA3b C uddepeHIMpyeMOCThIO (PYHKIIHM B TOUKE.
T'pajiMeHT CKaAPHOro MOJIs U €ro CBA3b C TPOM3BO/IHOM O HATIPABJIEHHIO.
TToTOK BEKTOPHOTO TIOJIS 4epe3 IOBEPXHOCTb. Dopmy1a OCTpOrpajcKoro B BEKTOPHOI popwme.
L{MpKyJIALHA BEKTOPHOTO MOJIA. ®opmysia CTOKCa B BEKTOPHOH hopme.
JlMBEpreHILHs, POTOp BEKTOPHOrO mojis, 1X [pUMEHEHNE /ISl XapaKTePHCTHKH BEKTOPHBIX osnet.
. HecoBCTBEHHbIE HHTETPaJIBI ¢ GECKOHEUHBIMHU MPE/IeaMHt MHTErpUPOBAHNS, X CBOHCTBA, CXOAMMOCTD.
. HecoGCTBEHHBIE MHTETPalibl OT HEOTPAHHIEHHBIX (pyHKLWHA, MX CBOFCTBA, CXOMUMOCTE.
. Teopema 0 paBHOMEPHO# CXOAUMOCTH ymxunn f (¥, y) K npesebHoi (byHKIUH.
. Teopema 0 HEMPEPBIBHOCTH npeeNbHOM (YHKIIHH.
. TeopeMa 0 NPEIETbHOM MEPEXO/E MOJL 3HAKOM MHTErpasa.
. Teopema o au(ydepeHIMpPOBAHIH TO]I 3HAKOM MHTerpana.
. Teopema 00 HHTErPHPOBAHHE M0/l 3HAKOM UHTErpasa.
. HopmupoBaHHBIE 1 OPTOTOHAIBHBIC @ynkmn. HopMupoBaHHbIC H OpTOTOHANILHBIE CHCTEMBI GyHKIMH.
JlokazaTh OPTOrOHaTbHOCTD OCHOBHO# TPUTOHOMETPHYECKOH CHCTEMBI (ynxumii Ha[-m;m].
. Teopema 0 pa3iOKEHAU (byHKM B TPUrOHOMETPUYECKHIT PALL @ypse (ycioBus Jupuxie).
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19. Capur cermMenTa pasnoxenus. IIpuBecTH NMpUMEp Ha paslioKeHHE (yHKIMEM B TPUTOHOMETPHYECKHI PNl
Dyphe ¢ UCTIONB30BAHNE C/IBUTA CETMEHTa PasioKeHH.

20. V3MeHeHMe JUIMHBI CErMEHTa pasioxeHus. [IpuBecTH TNpUMEpP Ha  passioKeHHe ¢byHKIMM B
puronomerpuueckuii pax Gypre Ha [-1;]], BrIGPaB KOHKPETHOE 3HAUCHNUE L.

21. YerHbie ¥ HedeTHble (yHKUMH. Pasnoxenue B TpUrOHOMeTpHYeCKuil psaa Dypbe YETHBIX M HEUETHBIX
yHKIMA.

22. Pasnoxkenue dyHKuuH, 3a1anHol Ha [0;m], B TpPUrOHOMeTpHYeCKuii psit Pypbe TONLKO M0 CHHycaM (TONBKO
0 KOCHHYCaM).

23. TlpuGnmwxkenue QyHKUMHA B cpenHeM. DKCTpeMalbHOE cBoiicTBO KoaddpuumenToB Dypbe. HepaBeHCTBO
Beccens.

24. CXORUMOCTb B CPEITHEM, €€ CBA3b C PABHOMEPHOM CXOMMOCTBIO MOC/IE10BATEILHOCTH dyHKLMHA.

25. HeoOXOIMMOE W JOCTATOUHOE YCJIOBUE CXOMMOCTH psna ®ypbe (yHKIMH f(x) B cpennem. PaBeHCTBO
TTapcesais.

26. TIoNHOTa ¥ 3aMKHYTOCTb OPTOrOHATBHBIX CHCTEM (YHKIMH. CBfA3b MEXMy MOJIHOTOH M 3aMKHYTOCTHIO
crcteM QyHKLMIA.

27. Xapakrep CXOAMMOCTH TPUTOHOMETPHUYECKHX PANIOB Dypre.

Ilepeuenv npaKmuueckux 60NPOCO6 6bIHOCUMBIX HA IK3AMEH (IV cemecmp)

BbIuuC/IeHAE TIOBEPXHOCTHBIX MHTErpaoB 1 m 2 poma (HEMOCPECTBEHHO W C HMCIMOJIb30BAaHHEM opmyJisl
OcTporpajckoro).

Tpumenenne GopMysl CTOKCA JUIs BBIYUCICHHSA KPMBOJIMHEHHBIX MHTErPJIOB B MPOCTPAHCTBE.
BoccTaHoBIIeHAe QYHKIHH 10 ee TOTHOMY Auddepenimany.

He3aBHCUMOCTb KPHBOJMHEHHOTO MHTErpaa oT GOpMBbl lyTH HHTETPHPOBAHK; BEIMHUCIICHAE KPUBOJIMHENHBIX
MHTErpasIoB ¢ OMOIIBIO NEPBOOOPA3HOM.

BBIYHC/EHHE TOTOKA, AMBEPrEHLIH, POTOPA, WPKYJIALMH BEKTOPHOTO MOJIA.

BbIUHCIEHAE TEOMETPHUECKHX i (PUIMIECKUX BENHYHH C NOMOLBIO MOBEPXHOCTHBIX uHTerpaios 1 u 2 poza.
PasnoxkeHne QyHKIHMIl B TPUTOHOMETPHUYECKHE PS/IbI ®ypse. Hcnonb3oBanue pasnoKeHHi UIs HaXOKACHHA
CYMM pAJIOB.

WccneaoBanue HHTETPaoB Ha CXOAMMOCT.

BhIuKCIeHHe HECOOCTBEHHbIX HHTErPAJIOB.

10. TIpuMeHeHHe HECOGCTBEHHBIX MHTEIPAIOB /Uls BBIYHCIICHHS BEMIHH (rutowas, 06BeM).

6.5. ®oHA OLIEHOYHBIX CPeCTB
IMonupli 6aHK 3aJaHMH IS TeKyIero, pyOeXHBIX KOHTpONeH |

[POMeXYTO4HOH aTTECTallyl TO JMCLMILIMHE, TOKa3aTe/, KPUTEPHH, LKA
OLlCHWBAHHMS  KOMIETEHIMH,  METOJMYECKHe  MaTepuaibl, — ONpe/EIIOLMe
NpOLIeTyphl OLEHMBAHHs 0GPa3OBATENBHBIX PE3YJIBTATOB, NMPUBEACHE! B y4e6HO-
METOIUYECKOM KOMITIEKCE JUCIUILIMHEL

7. OcHOBHAs U AONOJIHUTEILHAs yueOHast JuTepaTypa
7.1.0cHoBHAs JIHTEPATypa

1. KpaTkuit Kypc MaTeMaTH4ecKOro aHajusa. T. 1. JudpdepenuuanbHoe H
MHTerpajibHOe UCUHCIeHHs QyHKIMI OJHOHU nepemMeHHo#. Psipr: YaeGHuK /
KynpsiBues JLJL., - 4-e u3n. - M.:OU3MATIIUT, 2015. - 444 c.- JlocTyn u3
3BC «znanium.com»

2. Kparkuii Kypc MaTeMaTHYecKOro aHammsa. T. 2. HduddepennuanpHoe U
MHTErpabHOE HCUUCIEHUs QYHKIHHA MHOTHX NCPEMEHHBIX. ['apMOHMYECKHI
anamms / Kyppssues JLIL., - 3-e u3n. - M.:®U3MATIIUT, 2003. - 424 c. -
Jocryn 3 OBC «znanium.com»

7.2 [lononnumesnbhas 1umepamypa

1. MareMaTH4YecKHi aHanu3: COOPHUK 3a/1a4 C PeIIECHUAMH: Vue6Hoe nmocodue /
BI. Illepmmes. - M. HHII HWH®PA-M, 2015. - 164
c.http://znanium.com/catalog/product/501529



8. Vueono- memoouueckoe obecneuerue camocmoamenvbHoil pabonvl
obyuaroujuxcsa

1. MeToaudeckue yKa3zaHUsA " KOHTPOJIBHBIC 3a/laHus s (¢) KypcCy

MAaTeMaTHYeCKOro aHanusa (CrenuanbHoCTh 010101 — MareMaTuKa).
Kypras, 1995t.

2. TlpakTHdecKue 3aHATHs 110 Kypcy «MaremMaTHIeCKUil aHaM3» UL CTYICHTOB

I xypca (I cemectp). — Kypras, 2009. - /CoctaBun Myxus A.E.

3. Ilemarorudeckue TECThI JoCTIKeHH# Mo paszeny «BpeneHue B aHAIA3
Kypca «MaTeMaTHYeCKHH aHAIM3». — Kypran, 2009. - /CocraBui MyxuH

AE.

4. Tlenarorvyeckue TecThl JOCTIKCHHH IO pasieny «JlupdepeHnuanbHoe
pcuncieHne QyHKIUKE OMHOM nepemenHoi». - Kypras, 2010. - /CocraBui

MyxwuH A.E.

5. MaTemaThueckuii aHamm3: MeToquIecKue yKa3zaHHs K [PaKTHIECKHM

sansmusm (11 cemectp). — Kypras, 2010. - /Cocrapmn MyxuH A.E.

6. I/IHTel‘paJ'ILI 10 IIOBEPXHOCTH. JjeMeHThl TEOpUH IOJIA. I/IHTCI‘paJ'ILI,

3aBUCAIIME OT IlapameTpa. P}II[LI (Dpre: MeToauuecKkue yKa3aHus K
H3yYEeHHUIO DA3/IeNOB  MaTeMaTHiecKoro amamuza. — Kypras, 2005. -
/Coctasui Myxus A.E.
9. Humepnem-pecypcbl HeOOXOMMbIE IS OCBOCHHA JIACIIATUIMHBI
Ne HWHTepHeT-pecype Kpatkoe onucaHue
1 http:/www.edu.ru/ DepepanbHblil nopran «Poccuiickoe 06pasc
2 highermath.ru Kypc BbICIIEH MaTEeMATHKH (teopus)
8 mathelp.spb.ru JIeKIWH 10 BBICIIEH MaTeMaTHKe
4 | http:/elementy.ru DHUMKIONE AMYECKUH CalT
5 http://ru.wikipedia.org Suupknoneaus Bukuneaus
6 | hitp://botaniks rw/matem.php AJNTOPUTMBI PEIIEHHsT OCHOBHBIX 3a/1at MaTeMaTH4ecKoro
aHau3a
R v Caiir MOCKOBCKOTO TOCY/IaPCTBEHHOTO YHUBEPCHTETA HM.
htp:/[WWW.MSU.IL M.B.JIoMOHOCOBa

10. HH®OPMAIIMOHHBIE TEXHOJIOT'UH,
NPOTPAMMHOE OBECIIEYEHHUE
1 NTHO®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBbI

1. OBC «Jlanby

2. DBC «KOHCYIBTaHT CTYCHTA

3. DBC «Znanium.com»

4. «apaHT» - CIIPaBOYHO-NPABOBAs CHCTEMA




MartepuranbHO- Tem‘!e@me J
OCyIIeCTBIsIETCS B COOTBETCTBHH  C
06pazoBaTeNbHO# IIporpamMMe.

12. JISI
JMCTAHIAO!

Tlpy  WCIOJIB30BAHUU
00pa3oBaTeNbHBIX TexHONOTHH (
YaCTHYHO TIPOBOJATCS B PeXUME
Harpy3kH TO BHZaM pabor
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oﬁmmmmxmmmmmewmmmxaewmemnpmomﬂmn
JIOBOIHUTCS 10 00YJArOIIUXCSL.




cKHil  aHATH3»
0 mporpamMme

01.05.01 — DyHaMEHTATbHEIE MaTeMaTHKA M MEXaHUKA

secioe 1 nporpavo dosaiensnns

TpyAOeMKOCTS THCHHTS umum aaens
CW:pm 1,2,3 4

3HAHHS U TSl PELICHHs IMPAKTHYECKHX 3a24.




