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1. HEJIX OCBOEHUA JUCHUIIJINHBI

LlensiMu OCBOEHUSI IUCHUIUIMHBI «MaTeMaTHYeCKUH aHau3» SBISAETCS OBIIAJICHHE
3HAHUSIMH TI0 pa3/iellaM OCHOBHOTO Kypca MaTeMaTHYeCKOTO aHaliu3a M HEKOTOPHIM CMEXHBIM
paszenaMm MaTeMaTHKH, a TaKKe PaCIIMPEHNUE KPyro3opa 00yqaronuXcsa-MaTeMaTHKOB B aCTIEKTE
NPUIOKEHUH MaTeMaTukd. [l JOCTHKEHHMS 3TOM LeNM pemaloTcs CIeAyIoLe 3aJaduu:
yriryOnseTcs TMOHSATHE Tpesena; 0000maTCs OCHOBHBIC MOHSATHS MaTEeMaTHYECKOTO aHaJIH3a;
MOJENUpPYIOTCs edopMaiiy rpadukoB QYHKIUH; TaeTCst TOCTATOYHO TOJTHOE MPEICTaBICHUE O
NPUMEHEHHHM METOJIOB MAaTeMaTH4YeCKOTO0 aHajlu3a MpH pEIICHHH NPUKIAAHBIX —3a/1ad;
O3HAKOMJICHHE  OOYyYalomuXcs C  TEOPETHYECKUMH W  NPAKTUYECKUMH  OCHOBAaMHU
MaTEeMaTHYECKOr0 aHAJIM3a; Pa3BUTHE JIOTHUECKOTO M aJITOPUTMUYECKOTO MBIIIUICHUS; IPHBUTHE
00yJaroumMcs YMEHHUSI CaMOCTOSATENbHO U3Yy4aTh JIUTEPATYPY M0 MATEMAaTUYECKOMY aHaIu3y. ¥
00y4JaronIMxcs BEIPaOaThIBAIOTCS HABBIKU K a0CTParupOBaHHIO U CTPOTOMY U3JIOKEHHIO MBICIICH.
PaccmarpuBarorcss  3amaud, JONMYCKAlOUIME  pEIICHHS C  NPUMEHEHHEM  YHUCIECHHOTO
MOJICTTMPOBAHHMS, PA3BUBAIOTCSl HABBIKM CAaMOCTOSITEIbEHON PaOOThI ¢ HAYYHBIMH TEKCTAMH.

3agauy AUCHUILINHBI

e (QopmHupoBaHME KOMILIEKCHBIX 3HaHUI 00 OCHOBaX MaTEMaTHUUECKOI0 aHAJIN3a;

e mpuoOpeTeHue 00yJaIOIMMUCS HABBIKOB M YMEHUH 110 pEeIIeHUIO 3a/1aY ;

e yYMETb MHTEPIPETUPOBATH OCHOBHBIE MOHATUS MATEMATUYECKOTO aHalM3a Ha IPOCTHIX
MOJICJIBHBIX IpUMepax, NPUMEHATh METOJbl JUCHUIUIMHBI HpU pELIeHUH 3ajad,
BO3HUKAIOIIKX B IPYrUX JUCIUILINHAX;

e BJAJEThb HAaBbIKAMU IPUMEHEHUS COBPEMEHHOI'O MHCTPYMEHTapus TUCLUIUIMHBI IpU
pELIeHNH 3a]1a4, BOZHUKAIOIIUX B IPYrUX TUCIUILINHAX.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1. JlucummmHa «MaTeMaTHYeCKUI aHalIM3» OTHOCHUTCS K 00s3aTeabHOM dacTh bioka 1
Jucuurnimuael (MOYM) U UMEET TECHYIO CBSI3h C IPYTUMH TUCIUILUIMHAMH.

2.2. B rabnuue mpuBENEHBl MPEINISCTBYIONIME W  MOCIEAYIOIIUE JUCIUIUINHEI,
HarpaBJeHHbIE Ha (POpMUpOBaHUE KOMIIETEHIIUNA TUCHUIIMHBI B COOTBETCTBHH C MaTpUIlEH
komnerennui OIl.

HpeIlIlleCTBle].l[I/Ie H nmocjieAyroimue 1TuCuunInHbI,
HallpaBJICHHbLIC HA (l)Ole/IPOBaHHe KOMIIeTeHII M i

/ [IpeamiecTByrOMNE TUCHUTLITUHBI [Tocnenyromire qUCHUTIITMHBI
/i

3HaHMs, TOJy4YEHHbIE Ha TMpeAblaylieM | YpaBHEHUS MaTeMaTUYeCKON pU3UKU
ypOBHE 00pa30BaHUs KomMruiekcHbli aHau3

YucneHHsle METOBI

UYucneHHsle METOABI MATEMAaTUYECKON
buzuku

MammHHOe 00y4eHre U aHAJIN3 JaHHbBIX

NS




[Inanupyemsle

3. HINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

pe3yabTaThl  OCBOCHUS

obOpazoBatenbHOlil mporpammbel  (OIl) —

KOMIICTCHIIM O6yanHHHXCHﬁ ONpCACIIAOTCA TpCGOBaHHﬂBHI CTaHJapTa 110 HaIIPaBJICHUIO

HOATOTOBKH

COOTBETCTBUM C MaTpuliei kommereHui OI1

01.03.02 Ilpuknannas maremaTuka W uHPopMaTuka u (HOPMUPYIOTCS B

No Homep/ HaumeHoBaHue B pe3ysabTare u3y4eHusi AUCUUIIMHBI
o/ HHJIEKC KOMIIETeHIH U o0yuaruuecs 10/KHbI:
KOMIIETEHLIMH (111 ee 4YaCcTH)
2 3 4
1. OIIK-1 CrocobHOCTh npumenaTs | OIIK-1.1 O6magaer 6a30BEIMU 3HAHHUSAMH, I10-

(yHIaMeHTaNbHBIE  3HAHUS,
MOJIyueHHBIE B 00JIacTH
MaTeMaTH4ecKux U  (Wiun)

CCTECTBEHHBIX  HAyK, H
HCII0JIB30BAaTh ux B
npodeccuoHaIbHON
JeSTEILHOCTH

Jy4eHHBIMH B 00JacTH MaTeMaTHYecKuX |
(M1M) eCTECTBEHHBIX HAYK

OIIK-1.2 MHcmome3dyer B mpodeccrnoHaTbHON
JeSITeTIbHOCTH 3HAHUSI, TIOJTyYeHHbIe B 001aCTH
MaTeMaTUYeCKUX U (WIM) ECTECTBEHHBIX HAyK

OIIK-1.3 OcymmecTBusieT BHIOOp METOIIOB pe-
IIeHMs 3a7a4 IpodeccHoHanbHOM NeaTenbHO-
CTH Ha OCHOBE TEOPETUYECKUX CBEJICHUN




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Buj yueOHoit padoThl Bcero yacos CeMeCprl*
Ne 1 No2 Ne3
4acoB 4acoB 4acoB
1 2 3 4 5

AyauTopHAasi KOHTaKTHasi padoTa 360 144 108 108
(Bcero)
B tom uuce:
Jlexmmm (J1) 198 72 54 72
[Tpaxtueckue 3anstus (I13), 162 72 54 36
Cemunapsl (C)
JlaGopaTtopusie padoTs (JIP) - - - -
KonTakTHasi BHeayAuTOpHAasi 6 2 2 2
pabora, ¢ mom uucne:
WuauBuayalibHbIe U TPYIIOBBIE
KOHCYJIbTAINH
CamocrosiTesibHas padora 183 34 79 70
(CPO) (Bcero)
Pacuemno-epaghuueckue pabomor (PI'P) 59 6 27 26
Ioozomoska k 3auamusm (113) 70 10 34 26
Iloozomoeka k mekywemy KOHmpoio 18 6 6 6
(IITK)
Iloozomoska Kk npomexcymoyHomy 18 6 6 6
xkoumpomnio (III1K)
Camonodzomoska 18 6 6 6
IMpome:xy sk3ameH (D) 2 (99) 9 (36) 9 (27) 9 (36)
TOYHAs B TOM YHCJIE:
arrecraumsa | [Ipuem 3k3., yac. 1,5 0,5 0,5 0,5

KoHncynbranus, gac. 6 2 2 2

CPO, uac. 91,5 33,5 24,5 33,5
HUTOIO: 4acoB 648 216 216 216
Obwmasn 3au. e, 18 6 6 6
TPY10€MKOC
Th




4.2. COAEP KXAHUE JUCHUIIJINHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILIAHBI, BUAbI 1eATEJILHOCTH U (POPMBI KOHTPOJISI

Ne | HammeHnoBaHue pa3iea (TeMbl) Buabi yueonoii DopMbI
n/ AMCUUTNJIMHBI JAesiTeJIbHOCTH, BKJIKOYAast TeKylei u
n CaMOCTOSITEJILHYIO Pa00Ty | NMPOMEKYTOUYH
o0yuarouuxcst oii aTTecTanumn
(B yacax)
J | JIP | II3 | CP | Bce
O | ro
1 2 3 4 5) 6 7 8
Cemectp 1
1. | Pasmen 1. Maremartnueckuii | 18 18 | 10 | 46 | Komnoksuym,
aHaJIns3 byHKIMI OJHOU KOHTPOJIEHEIC

MePEMEHHOMN BOIIPOCHI,
pacdeTrHo-
rpaduueckue
paboTHI.

2. | Paznen 2. ludpdepenumnpopanne 18 18 | 10 | 46 | Komroksuym,
KOHTPOJIbHBIC
BOIPOCHI,
pacueTHo-
rpadudeckue
paboTEHL.
3. | Pazgen 3. [lpumeneHue 18 18 | 10 | 46 | KourponbHsie
¢ hepeHIMATEHOTO HCYUCIICHUS BOIPOCHI,

K UCCIIENOBAHUIO (yHKIMI TECTHPOBAMHE,
pacyeTrHo-
rpaduueckue
paboThI.

4, | Paznen 4. MaTtemarnueckuii 18 18 4 40 | Komwtoksuym,
aHanu3 QyHKIHUNA HECKOIBKHUX KOHTPOJILHBIE
BOIPOCHI
TepEeMEHHBIX
5. | IIpome:xkyTouHas aTTecTamus 36 | Dx3amen
6. | KonrakrHas BHeAyUTOPHAs 2 | MHAUBHAYAJD
paﬁoTa HBIEC "
rpynmnoBbie
KOHCYJIbTAUMH
Hroro B 1 cemecTpe 72 - 72 | 34 | 216
CemecTp 2
7 Paznen 5. HeonpeneneHHbIH 14 14 | 20 | 48 | Kourponbhbie
I/IHTerpaJI BOIPOCHI
8 Paznen 6. OnpenencHHbBIN 14 14 | 20 | 48 | Komioksuym,

I/IHTerpaJI KOHTPOJIbHBIC
BOIPOCHI,
pac4YeTHO-
rpaduueckue
paboThI.




9 Pasgen 7. Panet 14 14 | 20 | 48 | Komnoksuywm,
KOHTPOJIBHBIC
BOIPOCHI,
TECTUPOBAHUE

10. | Paznmen 8. Pl @ypne 12 12 | 19 | 43 | Komnoksuym,
KOHTPOJIBHBIE
BOIPOCHI,
TCCTUPOBAHUC,
pacueTHo-
rpaduueckue
paboTsLI.

11. | [IpomeskyTOYHAS aTTEeCTAIUS 27 | Dx3ameH
12. | KontakTHasi  BHeayJIHTOpPHasi 2 UHIUBHIYAb
padora HbIE U

rpynmnoBbie
KOHCYJIbTAHH
HToro Bo 2 cemecTpe 54 72 |79 |216
Cemectp 3
13. | Pa3nen 9. UurerpupoBaHue 72 36 |70 | 178 | Komnoksuym,
(GYHKIHN HECKOJIBKUX KOHTPOJILHBIC
BOIPOCHI,
MIEPEMEHHBIX
TECTUPOBAHHC,
Pac4YCTHO-
rpaduueckue
paboTHI.
14. | IlpomexyTouHas aTTeCTAIUS 36 | Jk3ameH
15. | KonraktHas BHEAYUTOpPHAs 2 VHJBHTyaJIbH
pabota blE U
TPYNIIOBEIE
KOHCYJIbTaIHH
Hroro B 3 cemectpe 72 36 |70 |216
HUTOroO: 198 162 | 183 | 648

4.2.2. JIeKIIHOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbl Conep:xanue jJekuuu | Beero
n/ | pasaesia IUCHUIIMHBI JEeKINH JacoB
n
1 2 3 4 5
Cemectp 1
1. | Pazmen 1. Tema 1.1 BemiecTBeHHBIE MHokecTBa. 6
MaremaTrueckuin yucaa O0o3HaueHus,
aHau3 QYHKIHA OTHOMN JIOTHYECKHE CUMBOJIEI,
MepEMEHHOMN BEIISCTBEHHEIC YUCIIa
1 UX OCHOBHBIC
CBOMCTBA ,
TEOMETPUYECKOE




n300pakeHNE
BEIIICCTBCHHBIX YHUCEIL,
n300pakeHue
BEIICCTBCHHBIX YHCEI
TOYKaMH Ha
KOOPJAMHATHOMN
MPSMOM,

HEKOTOpbIe Hanboee
yHOTpeOUTEIbHBIC
YHCIIOBBIC MHOKECTBA,
I'paHH YHCIIOBBIX
MHO>KECTB,
abcomoTHas
BEJIMYMHA YHCTIA.

Paznen 1. Tema 1.2 Ilpenen YucnoBbie
Maremarnueckui [0CJIE10BATEIbHOCTH [0CJIeI0BATENbHOCTH,
aHanmm3 GyHKIUN OJHOM CXOJsIIMecs
HepeMEeHHOMN M0CJIEe10BATENbHOCTH,
IIPEACIIBHBIN NIEPEXOL
B HEpaBEHCTBAX,
MOHOTOHHbIE
[0CJIEeI0BATENbHOCTH,
4HCIIO e , TEOPEMA O
BJIOKEHHBIX OTpE3Kax.
Paznen 1. Tema 1.3 OyHKIMM OTHON [Tonsitue pynkMM,
MaremaTtnueckuii IIEPEMEHHOM npenen GyHKIuY,
aHanu3 QpyHKIUN 0THON TEOPEMBI O TIpEAEIIax
MIEPEMEHHON byHKIMH, nBa
3aMeyaTeNbHbIX

npenena, OECKOHEYHO
MaJible 1 O€CKOHEUHO
Oonbive QyHKIUH,
CpaBHEHHE
OECKOHEUHO MajbIX U
OCCKOHEUHO OONBIITNX
GyHKIMM , TTOHSATHE
HENPEPBIBHOCTU
byHKIHIH ,
HENPEPBIBHOCTh
HEKOTOPBIX
AIIEMEHTAPHBIX
byHKIHIH ,
KJIacCU(UKALIUS TOUEK
pa3pbiBa QyHKIUH,
OCHOBHEIE CBOMCTBA
HETPEPBIBHBIX
GbyHKIUH, MOHATHE
CIIOXHOU (QYHKIUH,




MOHsATHE 00paTHOM
byHKIIUN

Paznmen 2.
HuddepennmpoBanue

Tema 2.1 [Tonsitue
MIPOU3BOAHOM.

[Tonsarue
nuddepeHITpPyEeMOCTH
¢ynkuuu. [Tonstue
nuddepennuana.
IIpaBuna
nuddepeHpoBanms
CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHUS U YaCTHOTO

Omnpenenenue
MIPOU3BOAHOM,
r€OMETPUYECKU I
CMBICTT POU3BOIHOH,
¢bu3nvecKkuii CMbICT
MIPOU3BOAHOM,

mpaBasi v JieBas
MIPOU3BOJIHBIE,
MOHSTHE
nudepeHITpPyEeMOCTH
(GYHKIUY, IOHSATUE
nudepeHITPYEeMOCTH
(GyHKIUM B TaHHOU
TOYKE , CBS3b MEXKIY
MOHSITHSIMH
muddepeHIpyeMOCTH
Y HETIPEPBIBHOCTH,
ompezeNeHue u
reOMETPUYECKUI
CMBICTT
muddepenmmana,
MPUOJIMKEHHBIE
BBIYHCIICHUS C
MIOMOIIBIO
nuddepennuana ,
npaBuUIIa

b depeHIMpPOBaHUS
CYMMBI, pa3HOCTH,
MIPOU3BEICHUS U
YacTHOTO

Pa3znen 2.
Huddepenumponanue

Tema 2.2 Berunucnenue
MIPOM3BOTHBIX
MMOCTOSTHHOM, CTEIIEHHOM,
TPUTOHOMETPHUUYECKUX
byHKIHUH 1
norapumuueckoin
¢ynkuuu. Teopema o
MIPOU3BOIHOM OOpAaTHOM

GyHKITIH.

[IpousBoaHas
MOCTOSIHHOM (pyHKIINH,
IIPOU3BOHAS
CTENeHHON (QYHKIIUH,
IIPOU3BOIHBIE
TPUTOHOMETPHYECKHUX
byHKIHH,
IIPOU3BOTHAS
JorapupMHUECKON
GbyHKIIMH, TEeOpeMa o
MPOU3BOAHOMN
oOpaTHO (yHKIIUH,
BBIYHCIICHUE
MIPOU3BOTHBIX
[IOKa3aTEIbHOU
GyHKIIMN 1 00paTHBIX
TPUTOHOMETPUYECKHUX

10




(GyHKIMMA, TPaBUIIO
g epeHIMpoBaHus
CJIO’)KHOHM (DYHKIIMH ,
JorapupmMuuecKas
IPOM3BOJIHAS,
MIPOU3BOTHAS
CTENEeHHON (hYHKIIUH C
THOOBIM
BCIICCTBEHHBIM
IOKa3arejieM, TadauIa
MIPOU3BOJIHBIX
MPOCTEUILNX
AJIEMEHTAPHBIX

GyHKIHH .

Paznen 2.
JuddepennmpoBanue

Tewma 2.3 [IponsBoaHbIE U
nuddepeHIrabl BHICIIIHX
MOPSIIKOB.
[TapameTpuueckoe 3aaHue

(GyHKIUY U ee
nuddepeHpoBaHue.

[TonsaTue
MPOU3BOJHOM N-TO
nopsiika, GopMyIsl
JUTSE N -X
IIPOU3BOIHBIX
HEKOTOPBIX
byHKIMH,

dbopmyna JleliGHumna
U1 n-u
MPOU3BOJHOMN
IIPOU3BENICHUS ABYX
GbyHKIHH,
muddepeHmansl
BBICHIMX MOPSIJIKOB,
[TapameTrpuueckoe
3ajjaHue (QyHKILHNH,
nuddepeHpoBan
ue QpyHKIuu,
3aIaHHOU
napaMeTpHUuecKu

Pasnen 3. [Ipumenenue
muddepeHIHaTBLHOTO
VCUHCIIEHUS K
UCCIIEJOBAHHUIO

byHKIII

Tema 3.1 OcHOBHBIE
TEOpPEMBI

g epeHIaIbLHOro
vcuuciieHus . Packpeitre
HEOIPEAEIEHHOCTEN.
IIpaBuno Jlonurans

OCHOBHBIE TEOPEMBI
nuddepeHantbHOro
HCYUCIICHMUS,
packpbITHE
HEONpeIeNeHHOCTEMN,
npaBwio Jlonurans,
packpbITHE
HEOTPEIeTEHHOCTH
Bupaa 0/0, packpbiTue
HEOTPEIeTCHHOCTH
BUJIA 00/c0, APyTHE
BH/IBI
HEOIPEIEIEHHOCTEN U
WX PACKPBITHE

Pasnen 3. [Ipumenenue
QG hepeHIaIbLHOro

Tema 3.2 ®opmyna
Tennopa

®opwmyna Teitnopa,
JIpyrasi 3auch

11




HCYUCIICHUA K
HCCICIO0BAaHUIO

byHKIHHA

dbopmynsl Telinopa u
OCTAaTOYHOTO 4JICHA,
dbopmyna MakiopeHna,
pasioxeHue
HEKOTOPBIX
AJIEMEHTAPHBIX
byHKIMA 10 hopmye
MaknopeHa ,
HCIIOJIb30BaHUE
dbopmynel MakiiopeHa
JUTSL BBIYMCIICHUS
IPEeIeTIOB,
BBIUHCJICHHUE YUCIIA €

Paznen 3. [Ipumenenue
QG epeHIaIbLHOrO
WCUHCTICHUS K
UCCJIEJOBAaHUIO

byHKIMi

Tema 3.3 UccneqoBanue
noBeIcHUsT (DYHKITUH U
MOCTPOCHUE TpauKOB

[Ipusnak
MOHOTOHHOCTH
(GYHKIIUU, OTBICKAHHE
TOYEK JIOKAITBHOTO
IKCTpeMyMa (yHKIINH,
HarpaBJICHUE
BBIITYKJIOCTH U TOYKH
neperuda rpaduka
(GYHKINYU , ACUMITTOTHI
rpaduka QyHKIUH,
cXeMa HMCCIIeIOBaHUs

rpaduka GyHKIUU

10.

Paznen 4.
MareMaTHJecKU aHaTH3
(bYHKIIUI HECKOJIBKUX
MePEeMEHHBIX

Tema 4.1 Ilpenen u
HENpPEPBIBHOCTH (PYHKITHI
HECKOJILKUX NIEPEMEHHBIX

[MonsiTre pyHKINU
HECKOJIBKHX
nepeMeHHbIX .BBOHBIE
3aMevaHus .
Onpenenenue GpyHKIMN
IIBYyX U Ooiee
MIEPEMEHHBIX.
I'eomerpuyeckoe
n3o00pakeHne HyHKINH
JIBYX MTEPEMEHHBIX.
[penen GpyHKMK ABYX
MEPEMEHHBIX.
HenpepsiBHOCTE
(YHKIH IBYX
MEPEMEHHBIX.
Onpenenexnue
HETPEPHIBHOCTH
(GYHKIH IBYX
MIEPEMEHHBIX.
OcHOBHBIE CBOWCTBA
HETPEPHIBHBIX (YHKIHHA
JIBYX NEPEMEHHBIX

11.

Paznen 4.
MaremaTndyeckuii aHaIn3
(hyHKIUIT HECKOIBKUX
MepEMEHHBIX

Tema 4.2 . YacTtHble
npousBoaHble . [loHsATHE
JuddepeHInpyeMocTu
GyHKIMH

Ompenenenne
nuhHepeHIUPYEMOCTH .
Heobxonumeie ycioBus
nuddepeHIUPYEMOCTH.
JocTtaTouHble yCl0oBHs
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i hepeHIUPYEMOCTH.
[TpounsBoaHbBIE CIOKHBIX

GyHKIMIA

12. | Paznmen 4. Tewma 4.3 Iuddepentman Omnpenenenne 4
MaremaTtnueckuii aHanu3 | QyHKIAN nuddepennmana .
(hyHKIUH HECKOTBKUX KacarenbHast ockocTb
MEPEMEHHBIX 1 HOpMaJIb K
MIOBEPXHOCTH.
I'eomeTpuyeckuii cMbICI
nmud depeHnmana
13. | Pazmen 4. Tewma 4.4 [IpousBoanas mo YacTHbIE TPOU3BOIHBIE 4
MareMaTrueckuii aHaIu3 | HampaBieHHIO. [ pagueHT H nuddepeHnansl
(hyHKIUH HECKOTBKUX BBICIIHX MOPSIIKOB .
HEPEMEHHBIX YacTHble IPOU3BOJHbIE
BBICILIHX MOPSIKOB.
Jduddepennnanst
BBICIINX MTOPSIKOB .
®opmyna Teiinopa 1is
(YHKITH IBYX
TIEPEMEHHBIX
14. | Pa3nen 4. Tema 4.5 DxcTpeMyMsbl Omnpenenenue 2
MaremaTtuueckuii aHanu3 | GYHKLIUH OBYX IEPEMEHHBIX | 3KCTPEMyMa.
(GYHKIUI HECKOIBKUX Heob6xonumele ycrnoBus
NEPEMEHHBIX JKCTpEeMyMa
HocTatouyHble ycloBUs
aKcTpeMyma. Meron
HaMMCHBIIUX KBAJPaTOB
HUTOI'O yacoB B 1 cemectpe: 72
Cemectp 2
15. | Paznen 5. Tewma 5.1. TlepBooOpazHas u [onstue 4
Heonpenenennsiii HEOTPeICIICHHBIN HHTErPaJl nepBoOOpasHoi
AHTErpaI yHKIHH,
HEOIIpeAEIC€HHBIN
WHTETpa
16. | Pazmen 5. Tema 5.2 . OcHOBHBIE OcHOBHEBIE CBONCTBa 4
Heonpenenenusrit CBOWCTBA HEOIPEJICICHHOTO | HEONpPEAEJICHHOTO
MHTErpa MHTErpana MHTErpana
Tabnuiia OCHOBHBIX Tabnuiia OCHOBHBIX
HWHTETrpaJioB HWHTErpajioB
17. | Pa3pmen 5. Tema 5.3. OcHOBHBIE HenocpeactenHoe 4
Heonpenenennsiit METO/bI HHTErPUPOBAHUS HWHTETPUPOBAHHUE.
UHTErpa MeTom 1TOACTaHOBKH.
MeTon UHTErprUpOBaHUS
10 YacCTAM
18. | Pazmen 5. Tema 5.4. UaTerpupoBanme WHTerpansr Buma 2
Heonpenenennsii palMOHANBHBIX . | ax+Db
HUHTETpal HppanuOHAIBHBIX U Rl xp m dx
TPAHCUEHACHTHBIX (PYHKIIUN
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JR( Nax? +bx+c}ix

[R(sinx,cosx)dx

JR(e* Jax

19.

Paznen 6. OnpeneneHHbIHI
UHTErpall.

Tewma 6.1. Onpenenenue
OTIpeJICIEHHOTO HHTErpaa

Ycnosus
CYyIIECTBOBAHUS
OTIpeICIIEHHOTO
WHTErpana.
OrpaHnuueHHOCTh
HWHTErpUpPyEeMOn
¢ynkuuy . CyMMBI
HapOy. CsoiicTBa cymMM
HapOy. Heobxomumoe
W JIOCTATOYHOE YCJIOBHUE
WHTETPUPYEMOCTH

20.

Paznen 6. OnpeneneHHbII
HHTETPaJ.

Tema 6.2 OcHOBHBIE
CBOICTBA ONPEIECICHHOTO
MHTerpaa

O1eHKH UHTETrPaioB.
dopmyna cpeaHero
sHadyenus. OLeHKHn
HUHTETpaJioB ; popmyia
CpEeIIHETO 3HAYCHUS .
HNurerpan ¢
MEPEMEHHBIM BEPXHUM
npenenoMm. dopmyna
Herorona—JleitOauna

3aMeHa nepeMeHHO! B
oTpeIeIEHHOM
uHTerpaine . Gopmymna
WHTETPUPOBAHUS TI0
YacTsIM B
onpeAeeHHOM
WHTeTpale

21.

Pasnen 6. OnpeneneHHbIi
HHTETPaJL.

Tema 6.3 Hekotopeie
(usnyeckue u
TeOMEeTPUUYECKIE
MIPUIOKEHUS OTIPE/ICIIEHHOTO
UHTETpaja

ITnomans
KPUBOJIMHEHHOM
Tpanenuu . [Inomane
KPHUBOJIMHENHOTO
cekropa. Jnuna nyru
KkpuBoii . O0beM Tena
Bpaienus. [nomanpb
MTOBEPXHOCTH
BpauieHus. Pabora
MepEMEHHOM CHUIIBI.

22.

Paznen 6. OnpenencHHbIi
WHTETpall.

Tema 6.4 HecoOGcTBEeHHBIE
WHTETPaJIbI

HecoOcTBennnie
HHTErPAbI C
OECKOHEYHBIMU
npeaeaamMmu
HHTETPUPOBAHUS
.HecobOcTBennsie
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HUHTCrpaJibl OT

HEOTPaHUYCHHBIX
¢ynkuuii. [Tpuznak
CXOJUMOCTH
HECOOCTBEHHBIX
uHTerpainos . [Tpumep
WCTIOJIb30BaHMUS
HECOOCTBEHHOT'O
WHTerpaja
23. | Paznen 6. OnpeneneHHbIN Tewma 6.5 [pubmmkennoe | @opmyna Tpanenui.
WHTETpall. BBIUMCIICHHE ®dopmyna mapabour.
oTpeaeNeHHBIX
WHTETPaJIOB
24. | Pazmen 7. Psamer Tema 7.1 Ilonsarue OcHoBHBIE
YHUCIIOBOTO Psijia OTIpeACTICHYIS .
CBolicTBa CXOISIINXCS
psnoB . Heooxonnmoe
YCIIOBHE CXOJIUMOCTH
psna
25. | Pazmen 7. Psaael Tema 7.2 Psawl ¢ Psangw1 ¢
HEOTPHUIATEITHHBIMHU HEOTPHUIATETHHBIMHU
YJIeHaMU. YIIEHAMHU.
3HaKoYepeayIOIHecs pAasl. | 3HAKOYEPEAYIOIMUECs
AOCoNOTHAs U YCIOBHAS psnbl. AOCoNIOTHAS 1
CXOINMOCTb PSZOB YCIIOBHAsI CXOJIMMOCTD
pAI0B
26. | Pasnen 7. Psnpr Tema 7.3 CreneHHbIE psabl Onpenenenune u oomHMe
3ameuanwus . UHTEpBaN
CXOJUMOCTH
CTEIICHHOTO psjia .
CBoMcTBa CTENEHHBIX
psinoB . Paznoxenue
(GyHKILUI B CTETICHHBIE
pAIBI
27. | Paznen 8. Psamer @ypbe Tema 8.1 TpuronomeTpuuecKkuii
TpUroHOMETpUYECKHUNA PSIA U | PSIL U €10 OCHOBHBIE
€ro OCHOBHBIE CBOWCTBA CBOIiCTBa
28. | Paznen 8. Panpr @ypoe Tema 8.2 Pag ®@ypre Pan ®ypee
29. | Paznen 8. Psagwr dypoe Tema 8.3 CxomuMoCTh psza CxoamMocTh psiga

dypre

®dypse.

Panp1 @ypre s
YETHBIX U HEYETHBIX
(yHKITHHA.

Pan ®ypee ¢ nepuogom
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HNUTOI'O yacoB BO 2 ceMecTpe:

54

Cemectp 3

30. | Pazmen 9.
NurerpupoBanue
(GYHKIMI HECKOJIBKUX
MEePEMEHHBIX

Tema 9.1 JIpoiiHbIe
WUHTETPaJIbI

Ompenenenre u
YCJIOBHS
CYIIIECTBOBAHUS
JIBOMHOTO MHTErpaa .
['eometpuyeckuit cMbiC
JIBOMHOTO MHTETpaa .

CBoiicTBa TBOIHOTO
WHTErpana .

CeeneHue TBOWHOTO
WHTerpasa K
MTOBTOPHOMY.

Crnyyait
IPSAMOYTOJIBHON
obnactu .

Cryuait
KPUBOJIMHENHOU
obmnactu .
3ameHa IepEMEHHBIX B
JIBOMIHOM MHTETrpaJie

31. | Pazmen 9.
WuTerpupoBanue
(GYHKIMI HECKOJIBKUX
MEPEMEHHBIX

Tema 9.2 HekoTopsie
reoMeTpUYECKUe U
¢busngecKue MpUIoKEeHUs
JIBOMHBIX UHTErPajioB

Breruncienue oonemMa .
Brruncienue miomnamam.
Brrunciaenue miomnaamu
MIOBEPXHOCTH.
Brrunciaenne Maccel
IUTACTUHKH.
Brruucnenue koopauHat
LIEHTpa Macc
IUTACTUHKH.
Brruncnenne MmoMeHTa
WHEPLUH TUIACTUHKHU.

32. | Paznen 9.
WuterpupoBanue
(GYHKLINN HECKOIBKUX
MEPEMEHHBIX

Tema 9.3 Kpuosnunelinbie
WHTErPaIbI

OmpeneneHue
KpUBOJIMHENHOTO
MHTETpaJa IepBoro
poza.

Beruncnenue
KPUBOJINHENHBIX
WHTETPaJioB IIEPBOTO
pora .
Onpenenenne
KpUBOJIMHEIHOTO
WHTeTpajia BTOPOro
pona.

Brruncnenue
KPUBOJIMHENHBIX
WHTETPaJIOB BTOPOTO
pona.

CBs3b MEXIY
KPUBOJIMHENHBIMU
MHTETpajlaMy IepBOro U
BTOPOTO poJia .
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33. | Paznmen 9. Tema 9.4 ®opmyna ['puna dopmyna ['puna
Hurerpuposanue
(byHKIMI HECKOJIBKUX
TIEPEMEHHBIX

34. | Pa3znen 9. Tema 9.5 Vcnosus Vcenosus
I/IHTerI/IpOBaHI/Ie HC3aBUCUMOCTHU HC3aBUCUMOCTHU
DYHKIMI HECKOMBKIX KPUBOJIMHEHHOTO MHTETpaia | KPUBOJIMHEHHOTO
IepeMEHHBIX OT ITyTH UHTETPUPOBAHUS MHTETpaja OT ITyTH

MHTETPUPOBAHUS

35. | Paznmen 9. Tema 9.6. nTerpupoBanme HurerpupoBanue
WHrerpupoBanue noJHbIX auddepeHmanon MTOJTHBIX
(GYHKIMI HECKOJIBKUX nuddepeHnpanos
IIEPEMEHHBIX

36. | Paznen 9. Tema 9.7 Hekotopsie Brluucienue mwiomanu
HurerpupoBanue MIPUIOKEHUS C TIOMOMIBIO (POPMYJIBI
(yHKUMHA HECKONBKUX KPHBOJIMHEHHBIX HHTerpajioB | I'puna. Pabora cuisl.
HIePEMECHHBIX BTOpOTo poza

37. | Pazmen 9. Tema 9.8 TpoiiHbie Ompenenenne
HHTGFpI/IpOBaHI/Ie HHTErpajibl TpOﬁHOFO HUHTErpaja .
(GyHKIUH HECKOTBKHUX Brruucnenue TporHbBIX
IIePEMEHHBIX HHTETpajioB. 3aM€Hfl

MIepEeMEHHBIX B TPOHHOM
unterpaine . Hekotopsie
MPUWIOKEHUS TPOUHBIX
WHTETPAJIOB .

38. | Paznen 9. Tema 9.9 [ToBepxHOCTHBIE Onpenenenue
HurerpupoBanue UHTETPAJIbI MOBEPXHOCTHOTO
(bYHKIMI HECKOTBKUX HUHTETpAlIa IIEPBOTO
TIepeMEeHHbIX pona. Beruucnenue

IMOBEPXHOCTHBIX
MHTETPAJIOB IIEPBOTO
pona. OmnpenencHue
MOBEPXHOCTHOTO
MHTETpaja BTOPOro
pona. Beruucienue
IMOBEPXHOCTHBIX
WHTETPaIOB BTOPOTO
pona. CBs3b MEXIy
IMOBEPXHOCTHBIMU
HWHTCIrpajiaMu IE€pPBOro u
BTOPOI'O pOJa .

39. | Pa3nen 9. Tema 9.10 ®opmyna dopmyna
WHuTterpupoBanue Octporpaznckoro Octporpanackoro
(GYHKIMI HECKOTBKUX
TIEPEMEHHBIX

40. | Pa3nen 9. Tema 9. 11. ®opmyna ®opmyna Crokca
Hurterpuposanue Croxkca
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GYHKIHMA HECKOJIBKUX
MIEPEMEHHBIX
41. | Pazngen 9. Tema 9.12 CkanspHoe u CkansspHOe ToJie. 4
I/IHTCFpI/IpOBaHI/Ie BEKTOPHOC IIOJIA BGKTOpHOC II0JIC.
(yHKIMI HECKOIBKUX IloteHumansHOE MOJIE
MePEMEHHBIX
42. | Pa3znmen 9. Tema 9.13 3agaua o mOTOKE 3amaya o MOTOKE 4
WHrerpupoBanue BEKTOPHOTO TOJIS. BEKTOPHOTO TOJIS.
(yHKIMI HECKOIBKUX Huseprennus. [upkynsanusa. | luBepreHuus.
IepeMEeHHBIX Porop . Onieparop Hupxymnsmus. Potop .
l'amunpToHA . Omnepatop ['amunbToHA .
HUTOI'O yacoB B 3 cemecTpe: 72
BCEI'O uacosg: 198
4.2.3. JJabopaTopHbIi NPAKTUKYM (He MPeyCMOTPEHO)
4.2.4. IllpakTHyecKkue 3aHATHUSI
Ne HaumenoBanue HanMeHoBaHHue Conep:xkanue Bcero
n/ | pa3aejia JUCHUIJIMHBI | MPAKTUYECKOIr0 3aHATHUSA NMPAKTHYECKOI0 4acoB
n 3aHSATHS
1 2 3 4 5
Cemectp 1
1 Paszgen 1. Tema 1.1 Bemecrsenusle | MHOXecTBa. 6
MaremaTrueckuii yucia O603HaueHus,
aHanu3 QpyHKIUN oTHON JIOTUYECKHAE CUMBOJIBI,
HepeMeHHOﬁ BELICCTBECHHBIC UHUCIa
Y UX OCHOBHBIE
CBOIICTBA ,
r€OMETPUYECKOE
n300paxeHne
BEILIECTBEHHBIX YUCEIL,
n300paxeHue
BEILIECTBEHHBIX YUCEI
TOYKaMH Ha
KOOPAMHATHOU
IPSIMOH,
HEKOTOpbIe Hanboee
ynotpeOuTeabHbIe
YU CJIOBBIE MHOXECTBA,
TpaHu YUCITOBBIX
MHOKECTB,
a0COJTIOTHASI BEIMYUHA
yuca.
2 | Pazgmen 1. Tema 1.2 Tlpenen Yucnossie 6
MarematudecKkuii MOCJIEN0BATEIBHOCTH MOCJIEAOBATEIBbHOCTH,
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aHanu3 GpyHKIUH 0THON
MEPEMEHHOM

CXOsIIecs
MOCIIEJOBATEIHLHOCTH,
MpeAeIbHBINA IEPEeXo/] B
HEpaBEHCTBAX,
MOHOTOHHEBIE
IIOCIICJOBATEIHLHOCTH,
YHUCIIO e , TeopeMa O
BJIO)KCHHBIX OTpPE3Kax.

Paznen 1.
MarematrnuecKkui
aHanu3 GpyHKIUH 0THON
MEPEMEHHOM

Tewma 1.3 Oynkunm ogHON
TepeMeHHOI

[Tonstue QyHKIMH,
npeaen GyHKIuu,
TEOPEMBI O TIpeieNiax
byHKIMA, 1Ba
3aMedaTeNbHbIX
npenena, 6eCKOHEYHO
MaJjible U OECKOHEYHO
Oonbinve GyHKIUH,
CpaBHEHHE OECKOHEYHO
MaJbIX U OECKOHEYHO
OonbmMX GyHKIUH ,
MOHSTHE
HENPEPBIBHOCTH
byHKIHi ,
HENIPEPBIBHOCTh
HEKOTOPBIX
AJIEMEHTAPHBIX
byHKIMi ,
KJIaccuuKaius TOYeK
pa3pbiBa (QYHKIUH,
OCHOBHBIE CBOICTBA
HEMPEPBIBHBIX
GyHKIMMA, TOHATHE
CIIOXHOU (DYHKITUH,
MOHSTHE 00paTHON

byHKIIUU

Paznen 2.
Huddepenumponanue

Tema 2.1 ITonstue
IIPOU3BOJHOM.

ITonsiTne

g epeHIpyeMOCTH
¢byuknun. [Tonstue
nuddepeHnmana.
[IpaBuna

g epeHIMpoBaHUs
CYMMBI, pa3HOCTH,
MPOM3BEACHUS U YACTHOTO

Omnpenenenue
MIPOU3BOIAHOM,
r€OMETPUYECKUN
CMBICII IPOU3BOJHOM,
buznyeCcKuil CMBICT
MIPOU3BOAHOM,

rpaBasi 1 JieBas
IIPOU3BOJHBIE, IOHATHE
nudepeHITpyeMOCTH
(byHKLINY, IOHATHE
nudepeHITpyeMOCTH
GYHKIUY B TaHHOM
TOYKE , CBSA3b MEXKIY
MOHSATUSAMHU
nuddepeHIpyeMocTi
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Y HEMPEPBIBHOCTH,
oTmpesieNieHUue u
reOMETPUYECKU I
CMBICTT
nuddepennmana,
npUOIINKEHHBIC
BBIUHCIICHUS C
TIOMOIIIBIO
nuddepenmnmana ,
paBUIIa
nuddepeHmpoBanms
CYMMBI, pa3HOCTH,
MIPOU3BENICHUS U
9aCcTHOTO

Paznmen 2.
HuddepennmpoBanne

Tema 2.2 Brrunciienue
MIPOU3BOTHBIX
MOCTOSIHHOM, CTETICHHOMH,
TPUTOHOMETPHUICCKHIX
byHKIUH 1
norapumugeckon
¢byukun. Teopema o
IIPOU3BOHON 0OpaTHOM

GbyHKIHH.

[TIpousBoaHas
MOCTOSIHHOM (hyHKIIMH,
IPOU3BOIHAS
CTETIeHHOU (yHKIINH,
IIPOU3BOJIHBIE
TPUTOHOMETPUUECKHUX
(byHKUUH, TPOU3BOAHAS
norapudMugecKon
byHKLMH, TEOpEMa O
IIPOM3BOIHON 0OpaTHOM
GbyHKLIMHU, BBIYUCICHHE
IIPOU3BOIHBIX
[IOKa3aTEeIbHOU
GyHKIIMN 1 00paTHBIX
TPUTOHOMETPUYECKHUX
GyHKIMH, TpaBUiIo

T epeHIMpoBaHus
CIIOXHOU (QyHKIIUY ,
JorapupmMuyecKas
MIPOU3BOJIHAS,
IIPOU3BOHAS
CTENeHHON (YHKIUH C
JH0OBIM BELIECTBEHHBIM
mokasaTejieM, Ta0IuIa
IIPOU3BOIHBIX
MPOCTEUIIINX
AJIEMEHTaPHbBIX

GyHKIHIH .

Paznen 2.
Huddepenumponanue

Tema 2.3 I[IpousBoaHbIe U
nuddepeHranbl BHICIINX
MOPSIKOB.
[TapameTrpuueckoe
3ajjaHue GYHKLIUU U ee
nuddepeHpoBanme.

[Tonsitue
IIPOU3BOJHOM N-TO
nopsaKa, GopMyIIbl
JIIS N -X
MIPOU3BOJAHBIX
HEKOTOPBIX

bynkuuii, ¢dopmyna

20




JleitOHMIa It n-i
MIPOU3BOAHOMN
MIPOU3BENICHUS ABYX
GyHKIHH,
nuddepeHmab
BBICIIIUX TMOPSIIKOB,
[TapameTpuueckoe
3ajanue QyHKLUH,
nuddepeHnpoBann
e pynkym,
3aJaHHOU
apaMeTpUICCKH

Pasznen 3. [Ipumenenue
nuddepeHIaIbHOTO
MCUHUCIICHUS K
UCCIIETIOBAaHHIO

byHKUIMMA

Tema 3.1 OcHOBHBIE
TEOPEMBI

QG pepeHIaIbLHOTO
ucumucienus . Packpeitue
HEONPEIEICHHOCTEM.
[IpaBuno Jlonurans

OCHOBHBIE TEOPEMBI
nuddepeHIaIbHOro
MCUHUCIICHUS,
packphiTHE
HEOIPEEIEHHOCTEN,
npaBwio Jlonurans,
packpeiTHe
HEOIPEICIICHHOCTH
Buza 0/0, packpeiTre
HEOIPEICIICHHOCTH
BH/JIa 00/00, APyTHE
BUJIbI
HEOIPEEIEHHOCTEN 1
UX PACKpBITHE

Pasnen 3. [Ipumenenne
Qg depeHIaIbHOro
MCUHUCIICHUS K
UCCIIEIOBAaHHIO

byHKIMMA

Tema 3.2 ®opmyna
Tennopa

®opwmyna Teitnopa,
JIpyrasi 3aluch
dbopmynsl Telinopa u
OCTaTOYHOTO YJICHA,
dbopmyna Maxkiopena,
pa3noKeHue
HEKOTOPBIX
3JIEMEHTapHBIX
¢byHK1Mi o popmyne
MakopeHa ,
HCIIOJIb30BaHUE
dbopmynel Makiopena
TSl BBIYUCTICHUS
MPEENIOB, BEIYUCIICHUE
yHclia e

Pasnen 3. [Ipumenenue
nuddepeHIaIbHOTO
VCUHCIIEHUS K
HCCIIEI0BAHUIO

byHKIII

Tema 3.3 MccinenoBanue
noBesieHus QyHKIUHN U
MOCTPOEHHE TpaprKOB

IIpusnax
MOHOTOHHOCTH
(byHKLNHU, OTHICKaHHE
TOYEK JIOKAIBHOTO
AKCTpeMyMa (yHKIINH,
HaIpaBJieHUE
BBIIYKJIOCTH U TOUKH
nepernba rpaduka
(YHKIIMHU , ACUMIITOTHI
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rpaduka GyHKIIH,
CXeMa UCCIIeIOBaHUS

rpaduka GyHKIIN

10

Paznen 4.
MaremaTndyeckuii aHaInu3
(YHKIHIA HECKOIBKHIX
MePEeMEHHBIX

Tema 4.1 Ilpenen u

HETMPEPHIBHOCTH (PYHKIIUH
HECKOJIbKHUX ITEPEMEHHBIX

[NonsTre pyHKINU
HECKOJBKHX
nepeMeHHbIX .BBOAHBIE
3aMevaHus .
Onpenenenue GpyHKIMN
IIBYyX U Ooee
MIEPEMEHHBIX.
I'eomeTrpuyeckoe
n3o0pakeHne HyHKIHH
JBYX II€PEMECHHBIX.
[penen GpyHKIMM ABYX
MIEPEMEHHBIX.
HenpepsiBHOCTE
(YHKITNH BYX
IIEPEMEHHBIX.
Onpenenexnue
HETPEPHIBHOCTH
(YHKITH IBYX
IIEPEMEHHBIX.
OCHOBHBIE CBOCTBA
HETPEPHIBHBIX (QYHKIUHA
JIBYX IMEPEMEHHBIX

11

Paznen 4.
MaTteMaTHUeCKUN aHalIN3
(hyHKIUH HECKOTBKUX
MEPEMEHHBIX

Tema 4.2 . YacTtHbIe

npousBoaHsle . [loHsATHE

mudhepeHIUPYEeMOCTH
GyHKIIH

Onpenenenue
nuhHepeHIupyeMOoCTH .
HeoOxonumele ycinoBus
g hepeHIUPYEMOCTH.
JocTtaTouHnsle yci0BHs
nuddepenIupyeMOoCTH.
[Tpon3BOIHBIE CIIOKHBIX
GyHKIHIA

12

Paznen 4.
MareMaTHJecKU aHaTH3
(hyHKIUH HECKOTBKUX
MePEeMEHHBIX

Tema 4.3 Tuddepenrman
GyHKIIH

Ormpenenenue
nmuddepernuana .
KacarenbHas miockoctb
1 HOpMaJIb K
MIOBEPXHOCTH.
'eomerpuyeckuit cMbica
nuddepeHnmaia

13

Pasnen 4.
MaremMaTHdeCcKUM aHaIH3
(bYHKIUI HECKOTBKUX
MEPEMEHHBIX

Tewma 4.4 IIpousBoanas mo

HalpaBJeHuI0. I'pagueHT

YacTHble MPOU3BOJHEIE
H g depeHmansl
BBICIIHX ITOPSIIIKOB .
YacTHble MPOU3BOJHbIC
BBICIIHX MOPSIKOB.
Juddepennmanst
BBICIIHX TTOPSIIKOB .
®opmyna Teinopa as
(GYHKIUH IBYX
MIEPEMEHHBIX

14

Paznen 4.
MareMaTHYeCKUH aHaITH3
(bYHKIUI HECKOTBKUX

Tema 4.5 DxcTpeMyMmbl

(GYHKUMH JBYX MTEPEMEHHBIX

Onpenenexnue
JKCTpEMyMa.
Heobxoammbie ycmoBus
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MEPEMCHHBIX

JKCTpEeMyMa
HocTtaTtouyHbie yciaoBus
sKkcTpeMyma. Meron
HaWMEHBIIIUX KBAJIPATOB

HUTOI'O yacor B 1 cemecrtpe: 72
Cemectp 2
15 | Pazmen 5. Tewma 5.1. IlepBoobpaznas u | I[lonsTre 4
Heonpenenennsiii HEONpeAeTCHHBI HHTErpall | IepBOOOPa3HOit
MHTErpal ysxImy,
HEeOoIpe/IeJIeHHbIN
UHTErpal
16 | Pazmen 5. Tewma 5.2 . OcHOBHBIC OcHOBHBIE CBOHCTBA 4
Heonpenenenusplit CBOWCTBA HEOIIPEJCICHHOTO | HEONpPEAEICHHOIO
AHTErpal HHTEIr'pajia HHTErpajia
Tabmuma oCHOBHBIX Tabmuma oCHOBHBIX
HUHTETPaJIOB WHTETpaoB
17 | Pazmen 5. Tema 5.3. OcHOBHEBIE HenocpeactsenHoe 4
Heonpenenennsiit METO/bI UHTETPUPOBAHU HHTEerpupoBaHue. Metoz
UHTErpail MOJCTaHOBKU. MeTon
WHTETPUPOBAHUS T10
4acTsIM
18 | Pazmen 5. Tewma 5.4. UnrerpupoBanue | MHTerpansl Buma 2
Heonpenenennpiii panroHaIbHBIX . | ax+Db
MHTErpa UppaIMOHATBHBIX U Rl xp cx+d dx
TPAHCICHICHTHBIX (DYHKIIUH
IR( Nax? + bx+c}jx
[R(sinx,cosx)dx
JR(e Jax
19 | Pasmen 6. Ompenenennsiii | Tema 6.1. Onpenenenne VYcaoBus CylmecTBOBaHUS 4
WHTETpaJl. OTIpeJIeIEHHOTO HHTETpaia | ONpeeNICHHOTO
WHTEerpaa.
OrpaHn4eHHOCTh
WHTErpUpyeMOon
¢ynkuuu . CyMMBI
HapOy. CsoiicTBa cymMmm
Hapby. Heobxomumoe u
JIOCTAaTOYHOE YCIIOBHE
WHTETPUPYEMOCTH
20 | Paznmen 6. Onpenenennbiii | Tema 6.2 OcHOBHBIE O1eHKY UHTETPaoB. 4

WHTETpall.

CBOICTBa ONIPEACIIEHHOTO
WHTerpaa

®dopmyiia cpelHeTO
sgagyennst. OuneHkn
WHTETPaJIoB ; popmyra
CpPEIHETO 3HAYCHMUS .
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Wurerpan ¢
MepPEeMEHHBIM BEPXHUM
npenenoM. dopmyna
Herorona—/JletibHuna

3amMeHa IepeMeHHON B
oTpeAeIeHHOM
unTerpaie . Gopmyna
WHTETPUPOBAHHUS T10
YacTsIM B OTIpefeIeHHOM
WHTETpale

21 | Paznmen 6. Onpenenennniii | Tema 6.3 HexoTopbie ITnomans
WHTETpal. dbu3ugecKue u KpUBOJIMHEHHOM
TEOMETPHUYCCKUE Tpanenuu . [Tnomane
MIPHIIOKEHUS KPUBOJIMHEHHOTO
OTIpeIeIeHHOT0 WHTerpaja cekropa. J{nmmHa nyru
KkpuBo# . O0BeM Tena
Bpaienus. [nomanb
MTOBEPXHOCTH BPAIIICHUSI.
Pabora nepemeHHO#
CHUTBI.
22 | Paznen 6. Onpenenennsrii | Tema 6.4 HecoOcTBeHHBIE HecoOcTBeHnpie
UHTETpall. HUHTETPaJIbI WHTETPaJIbI C
OCCKOHEYHBIMH
TpeenaMu
WHTETPUPOBAHUS
.HecobcTBeHHbIe
WHTETPaIIbl OT
HEOTPaHUYCHHBIX
¢ynkuuii. [Tpuznak
CXOJUMOCTH
HECOOCTBEHHBIX
uHrerpanos . [Ipumep
HCIIOJIb30BaHMSI
HECOOCTBEHHOTO
WHTerpaja
23 | Paznen 6. OnpenencHHbIN Tema 6.5 [Mpubnmxennoe | Gopmysa Tpaneui.
WHTETpall. BEIUHCIICHHE ®dopmyna mapabour.
OTIpeICIICHHBIX
HUHTETPaJioB
24 | Pasnen 7. Psnpl Tema 7.1 Ilousitue OCHOBHBIE OIpeAeICHUS
YHUCJIOBOTO Psijia . CBOMCTBa CXOIAIIMXCS
psanoB . HeoOxonumoe
YCIIOBUE CXOJIUMOCTH
psna
25 | Pasnen 7. Psanr Tema 7.2 Psigsl ¢ Psane1 ¢
HEOTPUIIATEITLHBIMHU HEOTPHUIIATEITLHBIMU
YJICHAMHU. YJICHAMU.
3HaKOYepEaYIOIIHECS PAALL. | 3HAKOUEPETYIOITHECS

AOconoTHasI U YCIOBHAS

psapl. AOCOIOTHAS |
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CXOAUMOCTDb PAI0B

YCJIOBHAsI CXOJAUMOCTh
psAaoB

26

Pasgen 7. Pager

Tema 7.3 CteneHHbIE psbI

Omnpenenenue u odmue
3ameuanus . UHTepBan
CXOMMOCTH CTETIEHHOT'O
psaaa . CBoiicTBa
CTETICHHBIX PAJIOB .
Paznoxxenne QyHkunii B
CTETICHHBIE PSIIIbI

27

Paznen 8. Psnpt Ddypre

Tewma 8.1
TpuroHoMeTpUYECKUM Pl
Y €ro OCHOBHBIE CBOMCTBA

TpuronomeTpudecKkuii
PS5 U €r0 OCHOBHBIE
CBOICTBa

28

Pasnen 8. Psanwr @ypoe

Tema 8.2 Psag @ypne

Psan @ypee

29

Paznen 8. Psmer @ypre

Tema 8.3 CxonuMocTs psna
Dypse

Cxoaumocts psiga Oypbe
. Panb1 @ypee mis
YETHBIX U HEUETHBIX
¢ysxmmii. Psog @ypee ¢
MIEPHOIOM.

HUTOI'O yacoB BO 2 ceMecTpe:

72

Cemectp 3

30

Paznen 9.
WuTterpupoBanue
(GYHKLINN HECKOIBKUX
MEPEMEHHBIX

Tema 9.1 JIBoiinbie
HWHTCTrpaJibl

Onpenenenue U yCIOBUS
CYIIIECTBOBAHUS
JIBOIHOTO MHTETpaja .
I'eomeTpuyeckuii cmbICa
JIBOMHOTO MHTErpaa .

CBolcTBa JBOMHOTO
WHTETpaa .

CaenieHne 1BOMHOTO
WHTErpala K
MTOBTOPHOMY.

Criyyail npssMOyTOJIbHOM
obnacty .

Crnyyail KpUBOJIMHEHHON
obnacty .
3ameHa nepeMeHHbBIX B
JIBOITHOM HHTErpae

31

Pa3znen 9.
WHuTterpupoBanue
(bYHKINN HECKOIBKUX
MEePEMEHHBIX

Tema 9.2 HexoTopsie
T€OMETPUUYECKHUE U
(hu3HYECKUEe MIPIITOKEHUS
JIBOMHBIX UHTETPAJIOB

Brrancaenune oobeMa .
Brrancnenue miomamm.
Brranciaenue miomaan
IIOBEPXHOCTH.
Brruncnenne Macchl
IUTACTHHKH.
Brruucnenue koopauHat
LIEHTPA Macc TUIaCTUHKH.
Brruncnenne MoMeHTa
VHEPLUU TIACTUHKHU.
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32 | Pa3nmen 9. Tema 9.3 KpuosuHeiinbie Onpenenenue
I/IHTerI/IpOBaHI/Ie HHTETpaJibl KpHBOHHHeﬁHOFO
(’pyHKuI/Iﬁ HECKOJIBKUX HMHTETpasa Iepsoro poja.
IIEPEMEHHBIX BLIqHCﬂeHI:Ie

KPUBOJIMHEHHBIX
WHTETPAJIOB TIEPBOTO
pona .

Ormpenenenne
KPUBOJIMHEHHOTO
WHTErpaia BTOPOTO poa.
Brruncienune
KPUBOJIMHEHHBIX
HWHTETPAJIOB BTOPOTO
pona.

CBsi3b MEXKIY
KPUBOJIUHEHHBIMU
WHTETpajlaMH IePBOTo U
BTOPOTO pojia .

33 | Pazmen 9. Tema 9.4 ®opmyna ['puna ®dopmyita ['puna
Wuterpuposanue
(byHKIMI HECKOTIBKUX
TIEPEMEHHBIX

34 | Pa3nmen 9. Tema 9.5 Venosus Vcenosus
I/IHTerI/IpOBaHI/Ie HC3aBUCUMOCTHU HC3aBUCUMOCTHU
QyHKIM HECKONBKHX KPUBOJIMHEHHOTO UHTErpaja | KPUBOJIMHEHHOTO
TIepPEMEHHBIX OT ITyTU UHTETPUPOBAHUS WHTErpajia OT IMyTH

WHTETPUPOBAHHS

34 | Paznen 9. Tema 9.6. UnterpupoBanne | MHTErpnpoBanue
WurerpupoBaHue noJiHbIX auddepeHimranon ITOJIHBIX
(GYHKIMH HECKOJIBKUX nuddepennmanos
MIEPEMEHHBIX

35 | Pasnmen 9. Tema 9.7 Hekoropsie Brrarcnenue miomanm ¢
HurerpupoBanue MIPUIOKEHUS MTOMOIIIBIO (POPMYITBI
(GYHKIMI HECKOIBKUX KPUBOJUHEHHBIX I'puna. PaGora cubr.
IepEeMEHHBIX WHTETPaJIOB BTOPOTO pojia

36 | Pasnmen 9. Tema 9.8 Tpoiinsie Onpenenenue TPOHHOTO
WHTerpupoBanue WHTETPaJIbI uHTerpana . Berancienue
(I)YHK]_IHﬁ HECKOJIBKUX TpOf/iHLIX HUHTCIPAJIOB.
TIepeMEHHBIX 3aMfHa TIEPEeMEHHBIX B

TPOWHOM HMHTETpaie .
HexkoTopsie npuioxeHus
TPOMHBIX UHTETPAJIOB .

37 | Paznen 9. Tema 9.9 IloBepxHOCTHBIE Onpenenenne
Hurerpuposanue MHTETPAJIBI IIOBEPXHOCTHOI'O
(1)yHK111/H71 HECKOJIBEKUX HHTErpajia IepBoro poxaa.
TIepeMEeHHBIX Beraucnenue

MMOBEPXHOCTHBIX
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WHTETPAJIOB NIEPBOTO
pona. OmnpenencHue
MOBEPXHOCTHOTO
WHTErpasia BTOPOTO poa.
Beruncnenue
MIOBEPXHOCTHBIX
WHTETPaAIOB BTOPOTO
pona. CBsA3b MEXIY
MIOBEPXHOCTHBIMH
WHTErpanaMu MepBoro u
BTOPOT'O pOJa .
38 | Pazmen 9. Tema 9.10 ®opmyrna Dopmya 2
HurerpupoBanue Octporpaackoro Octporpaackoro
(byHKIMI HECKOJIBKUX
TIEPEMEHHBIX
39 | Pazmen 9. Tema 9. 11. ®dopmyina ®opmyaa CTokca 2
Hurerpuposanue Croxca
(byHKIMI HECKOTIBKUX
TIEPEMEHHBIX
40 | Pa3nmen 9. Tema 9.12 CkansipHoe u CkanspHOE ToJe. 2
I/IHTerI/IpOBaHI/Ie BEKTOPHOC IMOJIA BGKTopHOG IoJIe.
GyHKIMI HeCKONBKUX IloTreHumansHOE MOJIE
IIEPEMEHHBIX
41 | Pa3men 9. Tema 9.13 3agaua o notoke | 3ajmada o HOTOKE 4
I/IHTerI/IpOBaHI/IC BCEKTOPHOI'O I10JIA. BCKTOPHOTI'O ITOJIA.
QyHKIMI HECKONBKUX Juseprennms. Juseprennus.
IepPEMEHHBIX Hupkymnsius. Porop . Hupkymnsius. Porop .
Omneparop ["'amunbToHa . Omneparop ['amuibToHa .
HUTOTI'O yacoB B 3 cemecrpe: 36
BCEI'O 4acos: 170
4.3. CAMOCTOSATEJIbBHAS PABOTA OBYYAIOUIETI'OCS
Ne HanmenoBanue Ne Buasr CPO Bcero
n/n pa3aeJa (TemMbl) n/n 4acoB
AU CHMIITTMHbBI
1 2 3 4 5
Cemectp 1
1. Pazpmen 1. 1.1 [TpopaboTka JeKIMi - BKIIOYACT YTEHUE 4
MareMaTH4eCcKUil aHaIu3 KOHCIIEKTa JIEKITUH, TPo(heCCHOHATBHON
(I)YHI(]_IHﬁ OJHOU JIUTEPATYPhl, IEPUOTUUECKUX U3TaHUH.
MIEPEMEHHOM
1.2 [TpopaboTka JeKIMi - BKIIOYACT YTCHUE 4
KOHCHEKTa JIEKITHH, MpohecCHOHATBHOMN
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JUTEPATYPHL, HIEPUOTUUECCKUX U3TaHUM.
KonTakTHast BHeaynuTopHas paboTa.
PacuetHo-Tpadmueckue paboTHI.

1.3.

IlonroroBka K MpOMEXYTOYHOMY KOHTPOJIIO .
W3yyeHune nonoJHUTEIbHOW TUTEPATYPHI IO
paszeny.

2. Paznen 2.
Huddepennmponanue

2.1.

[TpopaboTka ek - BKIIOYaeT YTCHUE
KOHCIIEKTa JISKIHH, TpodecCHoHaTbLHOM
JINTEPATypPbl, IEPUOJUIECKUX U3AAHUM.
PacuetHo-Tpadmueckue paboThI.

2.2

IToaroroBka K MPOMEXYTOUHOMY KOHTPOJIIO .
N3yyeHune nonoJHATEIBHON TUTEPATYPHI IO
paszeny.

2.3.

IToaroroBka K MPOMEXXYTOUHOMY KOHTPOJIIO .
N3yyeHune nONoJHATEILHON TUTEPATYPHI IO
paszeny.

3. Paznen 3. [IpumeHnenue
nuddepeHIaIbHOTO
WCYHCIICHUS K
UCCIICIOBAaHHUIO (DYHKITHIA

3.1

PaboTa ¢ NeKIMOHHBIM MaTepPUAaIoM, TOUCK U
0030p JTUTEpaTyphl U FJICKTPOHHBIX
HUCTOYHUKOB I/IH(bOpMaHI/II/I 10 UHAUBUAYAJIBHO
3ajaHHON TIpobeMe.

3.2

[TpopaboTka JieKIui - BKIIOYAeT YTCHUE
KOHCIIEKTA JIEKIHi, MPO(heCCHOHATHHOM
JIUTEPATYPBL, HEPUOANUECKUX U3TaHUM.
PacuetHo-Tpaduueckue paboThI.

3.3

[TonroroBka K MpOMEKYTOYHOMY KOHTPOJIIO .
W3yueHne NOMONIHUTEIBHOMN JTUTEPaTyphl 110
paszeny.

4, Paznen 4.
MareMaTHJecKUi aHaIn3
(bYHKIUI HECKOIBKUX
MePEeMEHHBIX

4.1

[IpopaboTka JieKInH - BKIIOYAeT YTCHUE
KOHCIIEKTa JICKIHH, PO ECCHOHATBHON
JIUTEPATYPhl, IEPUOJUYECKUX U3TAHUH.

4.2

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOJTOTOBKA K MPAKTUYECKUM 3aHATHUSAM .

4.3

[IpopaboTka neKIMi - BKIIOYACT YTEHUE
KOHCIIEKTa JIEKIUH, MPO(heCCHOHATBHOM
JTUTEPaTypPHl, IEPUOTNUECKUX U3TaHUI.

4.4

IloaroroBka Kk MPOMEXYTOUHOMY KOHTPOJIIO .
N3yyeHue 1OnoJHATEIbHONU JTUTEPATYPHI 11O
paszzeiny.

4.5

HO)II‘OTOBKa K KOJUIOKBUYMY I10 BCEM TEMaM
pazzaena. MI3ydyeHue JOMOJHATEIbHOU
JIUTEPATYPHI MO pa3ieny.

HUTOI'O gacoB B 1 cemecTpe:

34
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Cemectp 2

5.

Paznmen 5.
Heonpenenennsiit
UHTErpaj

5.1

[IpopaboTKa JIeKITHii - BKIIFOYAaeT YTCHUE
KOHCIIEKTa JISKIHH, TTpodeccrHoHaIbHOM
JUTEPATYPHI, TIEPUOTNUECCKUX U3TaHUU.

5.2

[TpopaboTka ek - BKIOYaeT YTCHUE
KOHCIIEKTa JISKIHA, TTpodeccHoHaTbHOM
JTUTEPaATYPHl, TEPUOINIECKUX U3/TAHUI.

5.3

[TpopaboTka ek - BKIIOYaeT YTCHUS
KOHCIICKTa JISKITUH, MTPo(heCCUOHATBHON
JIUTEPATYPBI, HEPUOANUECKUX U3IaHUM.
PacuerHo-Tpadudeckue pabOTHL

5.4

[MoaroroBka K KOJJIOKBHYMY IO BCEM TeMaM
pasnena. M3yueHue JOMOHUTEILHOM
JTUTEepaTypsl o pazaeny. KonraktHas
BHeayIuTOpHas paboTa. PacuerHo-rpaduueckue
paboTEHIL.

Pasnen 6 OnpenencHHbIHM
HHTErpall.

6.1

[TpopaboTka JeKIui - BKIIOYACT YTCHUE
KOHCIIEKTA JICKLUH, PO EeCCHOHATBHON
JIMTEPATyPhl, IEPHOTUUCCKUX U3TaHHH.

6.2

[IpopaboTka neKIuii - BKIFOYaeT YTCHHE
KOHCIIEKTa JIEKLIUH, TPodhecCHOHANbHOM
JUTEPATYPBl, IEPUOTUIECKUX U3AAHUH.
KonrtakTHasi BHeayauTOpHas pabora.

6.3

Brinonnenne pacueTHO-rpadu4ecKoi paboThl,
MIOATOTOBKA K ITPAKTUYECKUM 3aHATHSM .

6.4

[IpopaboTka neKIuii - BKIFOYaeT YTCHHE
KOHCIIEKTa JIEKLIUH, TPodhecCHOHANbHON
JINTEPATYPhl, IEPUOTUYECKUX U3AAHUN.

6.5

ITonroroBka K MPOMEKYTOYHOMY KOHTPOJIIO .
N3yyeHue 10nOoIHATEIbHON JIUTEPATYPHI 110
paszeiy.

6.6

IToaroroBka K KOJUIOKBUYMY 10 BCEM TEMaM
pazzaena. MI3ydyeHue JONOJHATEIbHOU
JIUTEpaTyphl 10 pasaeiny. Pacuerno-
rpadudeckue paboTHL.

Paznen 7. Psanel

7.1

[IpopaboTka neKIMi - BKIIOYACT YTEHUE
KOHCIIEKTa JICKLUH, TPO(heCCHOHATIBHOM
JUTEPaTyphl, IEPUOTNUECKUX U3JTAaHUI.

7.2

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOJTrOTOBKA K MPAKTHYECKUM 3aHITHUSM .

7.3

HO}II‘OTOBKa K IPOMEXKYTOUYHOMY KOHTPOJIIO .
W3yueHne TOMONHUTEIBHOMN TUTEPATYPHI 10
pasneuny.

Paznen 8. Psinp1 dypre

8.1

[TpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JIEKITUH, TPo(heCCHOHATBHON
JINTEPATYPhI, IEPUOUUECKUX U3TaHUH.

8.2

Brimonnenne pacdyeTHO-rpadu4ecKoi padboThl,
MOJTrOTOBKA K MPAKTHYECKUM 3aHSITHUSM .

8.3

[IpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JIEKITHH, TpohecCHOHATBHOM
JUTEPATYPBl, IEPUOTUIECKUX M3IAHHUH.
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PacuetHo-Tpadmueckue paboThI.

8.4

IToaroroBka K MPOMEXYTOUHOMY KOHTPOJIIO .
N3yyeHune nonoJHATEIbHON JTUTEPATYPHI IO
paszeny.

8.5

IToaroroBka K MPOMEXXYTOUHOMY KOHTPOJIIO .
N3yyeHune nonoJHATEIbHOW TUTEPATYPHI IO
paszeny.

HUTOI'O yacos B 2 cemecTpe:

79

Cemecrp 3

9.

Paznmen 9.
NurterpupoBanue
(yHKINH HECKOIBKUX
MEPEMEHHBIX

9.1

[IpopaboTKa JIEKITHit - BKIIFOYAaeT YTCHUE
KOHCIIEKTa JICKITUH, MPo(heCCUOHATBHON
JUTEPATYPHl, NIEPUOTUUECCKUX U3TaHUMN.

9.2

[IpopaboTKa JIEKITHii - BKIIFOYAeT YTCHUE
KOHCIIEKTa JIEKITHH, TpohecCHOHATBHOM
JINTEPATYPhl, IEPUOJUYECKUX U3AAHUN.

9.3

Brimonnenne pacueTHO-rpaduuecKoi paboThl,
MOATOTOBKA K MPAKTUYECKUM 3aHATHUAM .

9.4

[TpopaboTka JeKIui - BKIIOYaeT YTCHUE
KOHCTIEKTa JIEKITHH, TpohecCHOHATBHOMN
JIUTEPATYPBL, HEPUOANUECKUX U3IaHUM.
PacuetHo-Tpaduueckue paboThL

9.5

IToaroroBka K MPOMEKYTOUYHOMY KOHTPOJIIO .
N3yyeHue NONOIHATEIbHON JIUTEPATYPHI 110
pasgeny.

9.6

[IpopaboTka neKIuii - BKIFOYaeT YTCHHE
KOHCIIEKTA JIEKIHi, MPO(heCCHOHATHHOM
JIUTEPATYPBL, HEPUOANUECKUX U3IaHUM.
PacuerHo-Tpadudaeckue paboOTHL

9.7

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOJTOTOBKA K MPAKTUYECKUM 3aHATHUSAM .

9.8

IToaroroBka K MPOMEXXYTOUHOMY KOHTPOJIIO .
W3yueHne NOMONHUTEIBHOMN JTUTEPaTyphl 110
paszeny.

9.9

[IpopaboTka neKIuii - BKIFOYaeT YTCHHE
KOHCIIEKTA JIEKIHiA, MPOheCCHOHATHHOM
JIUTEPATYPbl, IEPUOJUYECKUX U3TAHUH.
PacuerHo-Tpadudeckue paboOTHL

9.10

[IpopaboTka aeKIMi - BKIIOYACT YTEHUE
KOHCIIEKTa JIEKIUH, MPO(eCCHOHATIBLHOM
JTUTEPaTypPHl, IEPUOTNUECKUX U3TAaHUI.
KonrtakTHasi BHeayaAuTOpHas padoTa.

9.11

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOATOTOBKA K MPAKTUIECKUM 3aHATHUSM .

9.12

IToaroToBKa K MPOMEKYTOUHOMY KOHTPOJTIO .
W3yueHne TOMONMHUTEIBHOMN TUTEPATYPHI 110
pazzeny.

9.13

IToaroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO .
W3yueHue TOMONTHUTEIBHOMN TUTEPATYPHI 10
paszeny.
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HUTOI'O yacor B 3cemecTpe: 70

BCEI'O yacos 183

5. IEPEYEHb METOJJAYECKOT'O OBECIIEYEHUS JIJIsI CAMOCTOSITEJIBHON
PABOTbBI OBYYAIOIIUXCA 11O JUCHUITIMHE

5.1. MeTtoanueckue yKkazaHusi JJisl NOATOTOBKH 00y4aIOIIMXCH K JJEKIMOHHBIM 3aHATHAM

Jlekuu COCTaBIIAIOT OCHOBY TEOPETUYECKOI0 OOYYEHHUs M Jal0T CUCTEMaTU3HMPOBAHHBIE
OCHOBBI Hay4yHbIX 3HaHWW IO JUCLUIUIMHE, PACKPBIBAIOT COCTOSIHME M NEPCIIEKTUBBI PAa3BUTHS
COOTBETCTBYIOLIEH 00JacTH HayKd, KOHLUEHTPUPYIOT BHUMaHHE OOydarolluxcs Ha Haubosee
CJIOKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYIOT UX aKTUBHYIO [TO3HABATEJIbHYIO J1€ATEIbHOCTD U
CHOCOOCTBYIOT (POPMHUPOBAHUIO TBOPUECKOTO MBIIUIECHUS.

BenymuM Meronom B JIEKIMH BBICTYIAET YCTHOE HU3JI0KEHUE Y4yeOHOro Marepuaa,
COIIPOBOKAAIOIIEECS UCII0JIb30BaHNE MYIbTUMEINA alllIapaTyphl.

Jlexuus siBisieTcs UCXOAHON (hOpMOIt Bcero yueOHOro mporecca, urpacT HalpaBJIsSIFOIYEO
Y OPraHMU3YIOLIYI0 POJIb B CaMOCTOSITEIBHOM HM3y4€HUU Npeamera. BakHeiias poib JIEKIUU
3aKJIF0YAETCs B JIMYHOM BO3JIEHCTBUU JIEKTOPA HA ayIUTOPUIO.

OcHoBHas 1uJaKTUYecKas 1IeJIb JEKIUU - 00eCrieueHue OPUEHTUPOBOUYHON OCHOBBI IS
JanpHeimero ycpoeHuss ydyeObHoro wMatepuana. IloctpoeHuwe JiekuuMi 10 JUCHMIUIMHE
«MareMaTH4ecKuil aHaJIN3)» OCYIIECTBIISIETCS Ha OCHOBE MPUHIIMIIOB HAYYHOCTH (TIpe/rmoiaract
BOCIIMTAHHE  JUAJIEKTHMYECKOTO TOAXOJa K HM3y4aeMbIM IIp€AMETaM U SIBICHUAM,
JMANIEKTHYECKOTO MBIIIICHHS, (POpMUPOBaHIE PAaBIUIIBHBIX MPEACTABICHUN, HAYYHBIX MMOHITHN
U YMEHHS TOYHO BBIPa3UTh UX B ONPEAEICHUAX U TEPMUHAX, IPUHATHIX B HAayKe).

Ha nexuusx packpbIBaloTCs OCHOBHBIE TEOPETHUECKHE ACHEKThI, MPUBOAATCS MPUMEPDI
peanu3alyy Ha MpakTHKe, OCBELIAETCs IOCTUTHYTBIN YPOBEHb (pOpMaIU3alMy JIE€ATEIbHOCTH 110
aBTOMAaTH3al1H [TPOLIECCOB.

Crienuduueckoil 4epTol HM3y4deHHs IAHHOTO Kypca SIBISETCS TO, YTO MPHOOpETeHue
YMEHMM U HaBBIKOB pabOThl HEBO3MOKHO 0€3 CHUCTEMaTHYeCKONM TpPEHUPOBKH, KOTOpas
OCYILIECTBJISIETCS HA MPAKTUYECKUX 3aHITHSIX.

OcHOBHOE BHHMMaHUE€ B JIEKIUU COCPEAOTAuYMBAETCS Ha TIJIyOOKOM, BCECTOPOHHEM
PAaCKpBITUH TJIABHBIX, Y3JIOBBIX, HanOoJIee TPYAHBIX BOIIPOCOB TEMBbI. Y3K€ Ha HaYaJIbHOM 3Tare
MOJIFOTOBKH JIEKIIUU PEIIAETCS BOIPOC O COOTHOLIEHUN MAaTepHaJIOB yUeOHUKA U JICKIIUH.

Jns toro 4roObl jekuus ans oOywaromierocss Oblla NPOAYKTMBHOM, K HEW Hajo
rotoBUThCS. [10Ar0TOBKA K JIEKIIMM 3aKIF0YAETCS B CIEIYIOIIEM:

- y3HaTh TeMY JIEKLUH (110 TEMaTHYECKOMY IUIaHy, IO HH(POPMALIUH JIEKTOpa),
- IPOYUTATh Y4€OHBII MaTepHal Mo yUeOHUKY U yUeOHBIM TOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOi TeMbI B CBOEH NpodecCHOHaTbHOM MOATOTOBKE,
- BBIIUCATh OCHOBHbBIE TEPMUHBI,

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKLIUH,

- YSICHUTb, KaKue y4eOHbIE 3JIEMEHTbI OCTAJINCh HESCHBIMH,

- 3aIMcaTh BOIPOCHI, KOTOPBIE MOKHO 3a/1aTh JIEKTOPY Ha JIEKIIUH.

B Xxone neKUMOHHBIX 3aHATHA OOy4YaloLIUICS JOJDKEH BECTH KOHCHEKTHPOBAHUE
yuebHoro Matepuana. OOpamaTh BHUMaHHME Ha KaTeropHH, (pOPMYIMPOBKH, pacKpbIBAIOIIUE
coJlep’kaHUEe TeX WM MHBIX SBJICHUM W TNpPOIECCOB, HAay4yHbIE BBIBOJABI U TPAKTUUYECKUE
PEKOMEHIAllMH, TOJOKUTENBHBIN ONBIT B OPaTOPCKOM HCKyccTBE. JKenaTelbHO OCTaBUTH B
pabouMx KOHCIEKTax MOJjsl, Ha KOTOPBIX JelaTh MOMETKH W3 PEKOMEHJIOBAaHHOW JIUTEpaTyphl,
JIOTIONIHSAIONIME MaTepuall MpPOCIyLIIaHHOM JIEKIHMH, a Takke IOoJUYepKUBaroIIue oco0yro
BaXHOCTh T€X WJIM MHBIX TEOPETHUYECKHX MOJIOXKEHUN. 3a/1aBaTh MPENoAaBaTeNio YTOUHSIOUINE
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BOIIPOCHI C LIEJIBIO YSICHEHUSI TEOPETUUECKUX ITOJIOKEHUH, Pa3pEILICHHs] CIIOPHBIX CUTYyaLUH.
YKa3aHus 10 KOHCIIEKTUPOBAHMIO JICKLIAN:

- HE HY’KHO CTapaThCs 3aIlMcaTh BECh MaTepuall, 03By4eHHBbIN npenogasareneM. Kak
[IPaBUJIO, IEKTOPOM JENAKOTCA aKIICHTBI Ha KIIFOYEBBIX MOMEHTAX JIEKLIMH JJIs Hayalia
KOHCIIEKTUPOBAHMS;

- KOHCIICKTUPOBAHUEC HCO6XOI[I/IMO HA4YMHATh I10CJIE OTJIallleHUEM TJIaBHON MBICIH
JICKTOpPOM, ICpCa HAYaJIOM €€ KOMMCHTHUPOBAHU A,

- BBIICJICHUE TJIABHBIX MBICJICH B KOHCIIEKTE JPYTHUM I[BETOM II€TIECO00pa3HO
MIPOU3BOIUTH BHE JICKIIUU C IIEIBI0 COKpAIICHUSI BpEMEHN Ha KOHCIICKTUPOBAHKE HA
CaMOM JICKIIHH;

- IPUMEHEHNE COKPAILLEHUN TPUBETCTBYETCS;
- HY’KHO U30eraTh JUIMHHBIX U CJIIOKHBIX PacCyXICHHIA;

- IOCJIOBHOE KOHCIIEKTUPOBAaHHE OTHUMAET MHOI'O BPEMEHH, [103TOMY HE0OX0JUMO
oIycKathb (hpa3bl, HIMEIOIIIE BTOPOCTEIICHHOE 3HAYCHHE;

- €CJIM B JICKIMUH BCTPEUAKOTCA HCU3BCCTHBIC TCPMUHBI, JIYUYIIC BCCTO OTMETUTDL HaA IMOJIAX
UX CYHIECTBOBAHUE, OCTABUTh MECTO JJISl X MOSICHEHUS U B KOHLIE JIEKLIUU 3a/1aTh
YTOUHSIIOIIUI BOIIPOC JIEKTOPY.

KoHcrekTupoBaHue U perieH3MPOBaHUE, TAKUM 00pa3oM, 3TO MPOIIECC BBIIACICHHS
OCHOBHBIX MBICIIEH TEKCTAa, €0 OCMBICIICHUSA U OIICHKU conepmameﬁca B HEM I/IH(l)OpMaIII/II/I.
Jlannblit BU yueOHOM pabOThI SBISETCS BUAOM UHAUBUAYAIBHON CaMOCTOSTEIHHOM paboTh
00ydJaromerocs.

5.2. MeToauueckue YKazanusg JJisd MOArOTOBKH oﬁyqammuxcﬂ K ﬂaﬁopaTOprlM
3AaHATHAM

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO.

5.3. MeToanyeckne yKazanus 1Jisl NOATOTOBKU 00Y4AIOIIMXCS K MPAKTHYECKHUM 3aHATUIM

BXOnHON KOHTpOJb OCYIIECTBISETCS IPENOJaBaTeieM B BHJE IPOBEPKH U
aKTyaJlM3alluy 3HaHUN 00y4aroluXcsl 10 COOTBETCTBYIOLIEH TeMe.

BLIXOHHOﬁ KOHTPOJIb OCYHICCTBIIACTCA IIPCIIOAaBaTCIICM HpOBepKOﬁ KadueCTBa H
ITOJIHOTHI BBITIOJTHCHHUA 3aaHU.

[ToAroToBKY K MpPaKTUYECKOMY 3aHSATHIO KaXAbld OOy4aromuiics JOJKeH HadaTb C
O3HAKOMJIEHHMsSI C IUIAHOM [IPAKTUYECKOTO 3aHATHs, KOTOPBIA OTpakaeT CoAepKaHue
MPEMIOKEHHON TeMBI. TIaTenbHOE MPOAYMBIBAHUE U N3YYEHUE BOIIPOCOB IUIAHA OCHOBBIBAETCS
Ha MpopabOTKe TEKyIIero Marepuana, a 3aTeM H3yueHHe O00S3aTelIbHOW M JOMOJHHUTEIbHOMN
JUTEPATYpPhl, PEKOMEHJOBAHHOM K JAHHOU TEME.

Bce HOBbIE MOHATHS MO M3y4aeMOW TeMe HEOOXOIUMO BBIYYUTh HaM3yCTh U BHECTH B
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rJIoccapuid, KOTOPBIH 1eIeco00pa3Ho BECTH ¢ CaMOro Havaja U3y4eHHs Kypca. PesynbraT Takoi
paboThl JOJDKEH TPOSIBUTHCS B CIIOCOOHOCTH 0OydJaromierocs CBOOOJHO OTBETHTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BHICTYIJICHUH U y4aCTUU B KOJUIEKTUBHOM OOCYKICHUU BOTIPOCOB
U3y4aeMOH TeMbl, IPAaBUIbHOM BBIIIOJHEHNUH MPAKTUUECKUX 3aJaHUH.

[Tpennaraercs cieayrouas onopHasi cxema IMOArOTOBKHU K MPAaKTUYECKUM 3aHATHUSIM.

1. O3HakoMJIeHHE C TEMOW MpaKTUYEeCcKOro 3aHsATHs. BolaeneHue riaBHOro (OCHOBHOM
TEMBI) U BTOPOCTENIEHHOTO (I10/Ipa3/eJibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUYECKOT0 MaTepualla 1o TeMe ¢ ONOPO Ha JIEKLIMOHHBIM MaTepua,
y4eOHUK U JIpyrue yueOHble pecypcebl. CamMoIIpoBepKa: OCTAaHOBKA BOIPOCOB, 3aTParuBaroInX
OCHOBHBIE TEPMHUHBI, ONIPECIICHUS U MTOJOKEHHS IO TEME, U OTBETHI Ha HUX.

3. BrinosnHeHue mnpaktudeckoro 3anaHus. OOHapyXEHUE OCHOBHBIX TPYJHOCTEH, HX
pelleHHe C TOMOLIbI JONOJHUTENbHBIX HHTEUICKTYalbHbIX YCHIMH W/WIM HOJIKIFOYEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(POPMAITIH.

4. PenieHrie TUMOBBIX 3aJJaHUN pacueTHO-TpadUueCcKoi paboTHI.

OOyuaronuiicsi Mpu NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXET KOHCYJIbTHPOBATHCS
C IpernojaBaTelieM U IOJy4aTh OT HEro HaBOJMIIME pa3bsCHEHUs, 3aJaHus it
CaMOCTOSITENIbHOM pabOThI.

JlugakTH4ecKue el HNPaKTUYeCKOro 3aHATHS: YriayOJieHue, CcucTeMaTu3auus |
3aKperyieHue 3HaHU, MpeBpallleHue UX B YOEKICHUS; IPOBEpPKA 3HAHUMN; IPUBUTHE YMEHUM U
HaBBIKOB CAMOCTOSITENIbHOW pabOThl ¢ KHUIOH; pa3BUTHE KYJIbTYpbl peud, (OpMHpPOBAHUE
YMEHMsI apryMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHMsI, OTBEYAaTh HAa BOIPOCHI CIIyIIaTENeH;
YMEHUE cIylaTh APYrux, 3a71aBaTh BOIPOCHL.

3ajauu:  CTUMYJIHMpPOBATh  PErysipHOE  H3yYEHHE MPOrpaMMHOIO  Marepuaina,
MEPBOUCTOYHHMKOB; 3aKPEIUIATh 3HAHMS, MOJYYEHHBIE HA YPOKE U BO BPEMsI CAMOCTOSITEIbHOM
paboThl; oboramark 3HAHUSMU Oyarojapsi BHICTYIUICHUSM TOBapHINEH M yYUTENs Ha 3aHATUU,
KOPPEKTUPOBATh PAHEE MOJYYCHHBIE 3HAHUA.

@YHKINY TPAKTUYECKOTO 3aHATHUSA:

-yueOHas (yriyoieHre, KOHKpEeTU3alusl, CHCTEMAaTU3aII0 3HaHUH, YCBOCHHBIX BO BpeMs
3aHATHH U B IPOLIECCE CAMOCTOSATENBHON OJTOTOBKU K CEMUHApY);

- pa3BuBamomas (pa3BUTHE JIOTUYECKOTO MBIIICHUS Ydalluxcsl O0O0ydJarommxcs,
npuoOpeTeHne HMH YMEHMH paboTaTb € Ppa3IMYHBIMU JIMTEPATYPHBIMM HCTOYHHUKAMH,
(dbopMupOBaHNE YMEHUI U HABBIKOB aHaIM3a (akToOB, SIBICHUHN, IPOOIEM U T.1.);

- BOCIIUTaTENIbHAs (BOCIIHTAHWE OTBETCTBEHHOCTH, PabOTOCIIOCOOHOCTH, BOCIUTAHUE
KYJIBTYpPBI OOIIIEHUS ¥ MBIILICHUS, IPUBUTHE UHTEPECa K U3YUEHUIO TpeaMeTa, (GopMUpOBaHHE
MOTPEOHOCTH pPANMOHAIM3ANNNA W y4eOHO-TIO3HABATEIIBHON JCSITEILHOCTH W OpraHU3aIluu
JIOCyTa)

- JIMarHOCTHYECKAasl -KOPPEKIMOHHYI0 M KOHTPOJUPYIOIIYI0 (KOHTPOJIb 32 KadyeCTBOM
YCBOGHHUS O0OydJaromMMUCS Y4eOHOTO MarepHala, BBIIBIEHUE MPOOETOB B €r0 YCBOCHHUU U UX
MIPEOTOJICHHS )

- OpraHu3anys CaMOCTOSATEIBHOW paboThl OOYYAIOHIMXCS COJEPKHUT OOBSICHEHHE

COACpKaHuA 3aaa4yv, MCTOAWKU C€r0 BBIIOJIHCHUA, KPATKYIO AHHOTALIMIO PCKOMCHIOBAHHBIX
HCTOYHUKOB I/IH(i)OpMaHI/II/I, IPCAJIOKCHUSA 11O BBIITOJIHCHUIO HHANBUAYAJIbHBIX SaHaHI/II\/’I.
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5.4 MeTtoanuyeckue yKa3aHusi M0 CAMOCTOATEIbHOM padoTe 00y4yarOMXcst

CamocrtosiTenbHasi ~ pabora  oOydarolmuxcsi — MpeArnojaraeT  pasjnyHblie  (HOPMBI
WHJUBHIYaJIbHOW Y4eOHOHM ACATEIBHOCTH: KOHCIICKTUPOBAHHME HAy4HOH JUTEpaTyphl, cOOp U
aHaM3 mpakTudeckoro marepuana B CMU, mpoektupoBaHHe, BBINOJIHEHWE TEMaTHYECKUX U
TBOPUYECKUX 3aJaHuil U mp. BeiOOp ¢GopM M BUAOB CaMOCTOSATEIHHOW pPaOOTHI OMPEACTSETCS
WHAUBUAYAIbHO-IMYHOCTHBIM MOJAXOAOM K OOYYEHHUIO COBMECTHO MpenojiaBaTelieM M
obOyyvatonuMmcsa. DopMbl TEKYIIETO KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
oOyJaronuxcs.

CopepxaHrie BHEAYTUTOPHOW CaMOCTOSITEIbHON PabOThl 00YJAIOIIMXCS 110 TUCITUTUIHMHE
«MareMaTH4eCKHil aHaIi3» BKIIOYAET B ceOsl pa3IMuHbIC BUJIbI 1€ATEIbHOCTH:

* yTeHHE TeKcTa (YueOHMKa, IEPBOUCTOYHUKA, JOMOJHUTEIBHON JINTEPATYPHI);

* COCTaBJICHUE TJIaHA TEKCTa;

* KOHCHEKTUPOBAHUE TEKCTA;

* paboTa co CIOBapsIMH U CIIPAaBOYHUKAMU;

* O3HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTaMU;

* HccienoBaTenbcKas paboTa;

* HCIMOJB30BAHKE AYJMO- U BUICO3AIKCH;

* paboTa ¢ ANEeKTPOHHBIMU UH(OPMALIMOHHBIMU PECypPCaMU;

* BBINOJHEHUE TECTOBBIX 3a/IaHUI;

* OTBETHI HA KOHTPOJIBHBIE BOIPOCHI;

5.5 Meroan4yeckue yKa3aHus 10 BBINOJTHEHHUIO pacuyeTHO-Tpaguyeckoil padoTsl

PacuetHo-rpaduueckass pabora odopmisieTcs B paclnedyaTaHHOM WM PYKOIMUCHOM
BapuaHte. HoMmep BapuaHTa BbIOMpaeTCs 10 MOPSIKOBOMY HOMEpY crucka oOyvatomuxcs. PI'P
C JIpyI'’MM HOMEpOM BapuaHTa He 3auuThiBatoTCs. PaboTa BBIMOMHSAETCS aKKypaTHO, B cClydyae
PYKONHUCHOTO O(pOPMIIEHUS UTEHUE €€ HE JOJHKHO BBI3bIBATH 3aTPyIHEHUI.

PI'P nmomxHa COCTOATP M3 TUTYJIBHOIO JIMCTA M OCHOBHOW yactu. Jlomyckaercs
BKJIIOUEHUE B pabOTy NPWIOXKEHUH, coAepkKallluX TaOJWLbl, PUCYHKH, IMOJIyYEHHbIE Ha
KommbloTepe. Ha TUTynbHOM JHcTe 00s3aTE€IbHO YKa3blBA€TCS HAaUMEHOBAHHE JIUCLUILINHBI,
O®UO obyuaromerocsi, rpynmna, BapuaHT 3amanus, ®UO npenomaBatens. BrimonHeHHas u
odopmieHHas paboTa JoykHa OBITH IPECTaBICHA IPETO0IaBaTeN0 He Mo3Hee, yeM 3a 10 nHei
JI0 Ha4Jaja CECCHUH.

B ocHoBHO#l wactu PI'P no pemenus kaxaoi 3agaudl JOJDKHBI OBITH MPENCTABICHbI
cOOCTBEHHBIE JIaHHbIE: BapHaHT 3aJaHusi, (OPMYyJIUMPOBKA 3a/laHUs, YUCJICHHbIE 3HAYEHUS,
COOTBETCTBYIOLIIME CBOeMYy BapuaHTy. Jlajgee HODKHO OBITh MPEICTABICHO pELICHHE C
pactdpoBkoii  GOpMYT U TMOCIEAOBATENBHOCTH JACHCTBUNA. Bce BBIYMCIECHHS CHadaa
IPECTaBIAIOTCS B BUAE PAacdeTHBIX (opMyIl, 3aTeM B (POPMYJIbl MOJCTABISIOTCS YUCICHHBIE
3HAYEHUS] M 3alMCHIBAETCSl OTBET C YKa3aHHWEM €IMHHUIl H3MepeHHi (0e3 NpOMEKyTOUHBIX
pacueToB). Bce BplUMCIMTENBHBIE TPOLEAYPHI CIEAYET IPOU3BOIUTH C TOUHOCTHIO 10 0,01.

Padora ¢ iMTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcaMu

B mporecce MmoAroToBKM K MPaKkTUYECKUM 3aHSTHUSIM, OOy4YaloImMMCS HEOO0XOIMMO
o0patuTh 0co00€ BHHMAaHHE Ha CaMOCTOSTENbHOE M3Y4YeHHE DPEKOMEHJIOBaHHOH YydeOHO-
METOIMYECKOH (a Takke Hay4YHOU U MOMYJISIPHOI ) TUTEpaTyphl.

CamocrodrenbHas padoTa ¢ yueOHUKaMu, Y4eOHBIMU TOCOOUSIMH, HAYYHOU, CIIPAaBOYHON
Y TOMYJISIPHOM JIMTEpaTypoid, MaTepuagiaMi NEPUOANYECKUX HM3JaHui U MHTepHeTa sBIeTCS
HanOonee S((EKTUBHBIM  METOAOM  TOJYYEHHUS  3HAHHWM, TO3BOJISIET  3HAYUTENBHO
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aKTUBU3UPOBATh TMpolecc OBJIaJeHUs uHpopMmauuei, crnocoOcTByeT Oonee TIyOOKOMY
YCBOGHHIO M3y4yaeMoro marepuana, ¢GopMuUpyeT y OOydYaloIIUXCsi CBOE€ OTHOILIEHHE K
KOHKPETHOU mpobieme.

Bbonee riiybokomMy packpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJIHUTEIBHON
JUTEPaTypOid, PEKOMEHIOBAHHOM MpEIoaBaTesieM M0 KaKI0W TeMe MPAaKTUYECKOTO 3aHSATHA,
YTO MO3BOJISIET 00YYarOIIMMCS MPOSIBUTH CBOIO MHAMBHIYaJIbHOCTh B paMKaxX BBICTYIUICHUS Ha
JTAHHBIX 3aHATHSX, BEIIBUTH IIMPOKHIA CIEKTP MHEHUH 110 U3y4aeMoii mpobdieme.

IIpome:kyTOouHas aTTecTANMS

[Io wuroram ceMecTpoB NPOBOAMTCA HK3aMeH. [IpM MOArOTOBKE K chade 3K3aMeHa
PEKOMEH IyeTCsl II0JIb30BaThCsl MaTeprallaMu JICKIIMH, JJA0OPATOPHBIX U MPAKTUYECKUX 3aHITHIA,
U MaTepuasaMu, U3y4YeHHBIMU B X0/1€ TEKYIIEeH CaMOCTOSTEIbHONU PaOOTHI.

DK3aMeH MPOBOAUTCS B YCTHOW WMJIM TUCbMEHHOM (hopMme.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Bupabl yueOHoii padoThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHU Bcero
n/n 4acoB
1 2 3 4
Cemectp 1
1 Jlexyus 1.1 BenecTBeHHbBIE O0630pHas JIeKIusl. 2
qucia
2 | Jlexyus 1.2 Tlpenen Jlexus—mHpOpMAITHS. 4
110CJIe/10BATEIbHOCTH
3 | Jlexyus 1.3 OyHKIMU OXHOH Jlexuust — unpopmanus. [lpezentauus | 6
EPEMEHHOMN
4 | Jlexyus 2.1 Ilonarue Jlexuwmst — unpopmanms. Ilpesentanus | 4
MIPOU3BOJHOM.
[TonsaTne
i depeHIHpyeMOCTH
¢ysakuu. [lonstue
middepennnana.
[IpaBuna
muddepeHIpoBaHUSL

CYMMBI, Pa3HOCTH,
IIPOU3BEICHUS U YACTHOI'O

S5 | Jlexyus 2.2 Bpruucienue Jlexuus — undopmanus. [lpesenrauus | 4
IIPOU3BOJHBIX ITOCTOSIHHOM,
CTCIICHHOIA,
TPUTOHOMETPUYECKUX
byHKIMHA 1
JorapupMUUECcKOn
¢bynkun. Teopema o
MIPOU3BOIHOM 0OpaTHOM

byHKIHIH.

6 | Jlexyus 2.3 TlpowsBognbie u | Jlexuwst — mHDopMmarwmst. [1pesentanus | 4
Qg depeHIranbl BBICIIUX
TTOPSIIKOB.
[TapameTpuueckoe 3agaHue
GyHKIIMY U ee
muddepeHpoBaHue.
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7 | Jexyus 3.1 OCHOBHBIE
TEOPEMBI
muddepeHIaIbHOTO
ucyucienus . Packpeirue
HEOIPEeIeIEHHOCTEH.
[IpaBuno Jlonurans

Jlexumsi-uHpOpPMALIHSL.

8 | Jlexyus 3.2 ®opmyna
Telnopa

Jlextus — nndopmanus. [Ipeserranus

9 | Jlexyusa 3.3 WccnenoBanne
noseaeHus QyHKIui n
MOCTPOCHHE TPaPHKOB

Jlexmus — undopmanus. [Ipesenranus

Cemectp 2

10 | Jlexyus 4.1 IlepBooOpa3Has u
HEOIIPEIEICHHBIM HHTErpa

Jlexums — undopmarnus. [Ipezenramnms

11 | Jlexyus 4.2 OcHOBHBIC
CBOICTBa HEONPEACICHHOTO
HMHTETpaia

Tabmuma oCHOBHBIX
WHTETPAIOB

Jlexrus — nadopmanus. [Ipesenranus

12 | Jlexyus 4.3 OCHOBHBIE METOIBI
WHTETPUPOBAHHUS

Jlexuus-unpopmanus.

13 | Jlexyus 4.4 VnterpupoBanue
PAIMOHATIEHBIX .
UPPAIMOHATLHBIX U
TPAHCLEHICHTHBIX (DYHKIUH

[TpobneMHuas meKmus .

14 | Jlexyus 5.1 Onpenenenue
OTIPEJICICHHOTO HHTErpaa

[TpobGnemMHuas nexius.

15 | Jlexyus 5.2 OcHOBHBIE
CBOICTBA ONPEIEIICHHOrO
WHTeTpala

Jlexuusi-unpopmanus. [Ipezentanus.

16 | Jlexyus 5.3 HexoTopbie
(u3nUecKue U TeOMETPUIECKUE
MPUIOKEHUS ONPE/ICTIEHHOTO
MHTErpaja

Jlexuus-unpopMmanusi.

17 | Jlexyus 5.4 HecobcTBeHHBIC
HHTETPaJIbI

[TpobGnemMHuas nexius.

18 | Jlexyus 5.5 llpubnmxeHHoe
BBIYUCIICHHE OIPEJICTICHHBIX
WHTETPaIoB

Jlexuusi-unopmanus. [Ipesenrarusi.

19 | Jlexyusa 6.1 Tlpenen n
HETIPEPBIBHOCTH (DYHKIIHIA
HECKOJIbKUX MEPEMEHHBIX

Jlexuus-unpopmarusi.

20 | Jlexyus 6.2 YactHble
npousBoguble . [lonarue
g depeHInpyeMoCTH
GbyHKIIH

[TpobGneMHuas nexius.

21 | Jlexyus 6.3 J{uddepenuman
dhysKIIHI

Jlexuus-uHpopmanus.
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22 | Jlexyus 6.4 IlponsBoaHas 1o Jlexuus-uHpopmanus.
HanpasjeHuto. [ paguenT .
23 | Jlexyus 6.5 DKCTpEMYMBI [TpoGnemuas neKIus.
(GYHKINH IBYX MEPEMEHHBIX
24 | Jlexyus 7.1 Tlonsrue Jlexuus-unpopmanus. [Ipezenranus.
YHCIIOBOTO Psi/Ia
25 | Jlexyus 7.2 Psmsic Jlexumsi-uHpOpMALIHSL.
HEOTPHIIATETbHBIMH YJICHAMH.
3HaKOYEPETYIOIINECS PSIBI.
AGCOMIOTHAS U YCIIOBHAS
CXOUMOCTb PSIOB
26 | Jlekyus 7.3 CreneHHbIC PSIbI [TpoGnemuas nexIus.
27 | Jlexyus 8.1 Jlexums-uadopmanms. [Ipesenrarusi.
TpuroHomeTpuyecKkuii psa u
€ro OCHOBHBIE CBOICTBA
28 | Jlexyus 8.2 Psin ®dypobe Jlexuusi-urpopmanus.
29 | Jlexyus 8.3 Cxomumocts pana | IIpoGiieMHast JIEKITHSL.
Dypre
Cemectp 3
30 | Jlexyusn 9.1 JIBoiiHbIe [IpobneMHuas nexmus.
HHTETPAJIbI
31 | Jlexyus 9.2 HekoTopbie [IpobneMHuas nexmus.
reoMeTpHUYECKUE U (PU3MUECKUE
MPHITOKCHUS IBOMHBIX
WHTErpajgoB
32 | Jlexyus 9.3 KpuBosnuHeitHbie Jlexuusi-unpopmanus. [Ipezentanus.
HHTETPaJIbI
33 | Jlexyus 9.4 ®opmyina 'puna Jlexuus-undopMmarus.
34 | Jlexyus 9.5 Ycnosus [TpoGnemuas nexuus.
HE3aBUCHMOCTH
KPHMBOJHHEHHOTO HHTErpasia OT
IIyTU UHTETPUPOBAHUS
35 | Jlexyus 9.6 NHTerprpoBanue [IpoGnemuas nexius.
MOJTHBIX AU depeHImanon
36 | Jlexyusa 9.7 Hexotoprlie Jlexumsi-unpopmanus. [IpezenTanus.
MIPUITIOKCHUA KpHBOHI/IHeﬁHBIX
HUHTETPAIOB BTOPOTO pojia
37 | Jlexyus 9.8 Tpoiinbie Jlexus-undopMmarus.
HAHTETPaIbI
38 | Jlexyus 9.9 IToBepXHOCTHBIC [IpobneMHuas nexims.
HAHTETPAIbI
39 | Jlexyus 9.10 dopmyna [IpobneMHuas nexims.
OcTtporpajickoro
40 | Jlexyus 9.11 ®opmyna Crokca | Jlekuus-unpopmanus. [IpeseHrarus.
41 | Jlexyus 9.12 CxansipHoe u Jlexuus-unpopmanusi.
BEKTOPHOE TOJIsI

37




42 | Jlexyusa 9.13 3amaua o MOTOKE [TpobneMHuas neximus.
BCKTOPHOTI'O IT0JIA.

Huseprennus. Lupkymsanus.
Potop . Onepartop I"'amuiprona

43 | Ipaxmuueckoe 3anamue Nel Hcnonb3oBaHne KOMIIBIOTEPHBIX
BemectBennsle uncia nporpamMm. YueOHo-

uccienoBaTenbckas pabora
00yJaroIuXCs.

44 | Ilpaxmuueckoe 3anamue Ne2 Hcnons30BaHre KOMIIBIOTEPHBIX

[penen nporpamm. YueOHO-
I10CJIe/10BaTEIbHOCTH uccienoBaTenbckas pabora
00yJaroIuXCs.

45 | Ilpaxmuueckoe 3anamue No3 Y4eOHo-HccaenoBaTeNbckas — pabora
DyHKIMH OJHOH EPEMEHHOH | o0yyaroimuxcs. Pemenue 3aau.

46 | IIpaxmuueckoe 3anamue Nod Y4eOHo-Hcce10BaTeNIbcKas pabora
[TonsTHE MPOU3BOIHON. oOyuatomuxcs. Pemenue 3amay.
[TonsiTne
b depeHIUPyEeMOCTH
¢bysakuu. [Tonstue
muddepennmana.

[IpaBuia
muddepeHpoBaHus
CYMMBI, pa3HOCTH,
MIPOU3BE/ICHUS U YaCTHOTO

47 | Ipaxmuuecxoe 3anamue Ne5 Hcnons30BaHne KOMIIBIOTEPHBIX
Brrunicienne npousBoaHbIX | mporpamMM. YueGHO-
MMOCTOSTHHOM, CTETIEHHOM, HCCIieIoBaTeNbCKas padboTa
TPUTOHOMETPUIECKUX o0OyJaromuxcs.
byHKIMHI 1
sorapuMudeckoit
¢bynkuuu. Teopema o
MIPOU3BOIHOM 0OpaTHOM
GbyHKIUH.

48 | Ilpaxmuueckoe 3anamue No6 YyeOHo-uccaenoBaTeNnbekas — pabora
[TpoussoaHbIe U oOyuaromuxcs. Pemenne 3anau..
auddepeHmanbl BBICHINX
TTOPSIIKOB.

[TapameTpuueckoe 3a1aHue
GbyHKIIMM U ee
Qg depeHpoBaHue.

49 | Ilpaxmuueckoe 3ansimue Nel Hcnonp30BaHne KOMIBIOTEPHBIX
OCHOBHBIE TEOPEMBI mporpamMm. YueOHo-
nudhepeHIHaITbLHOTO HCCIIEI0BaTeNbCKas paboTa
ucuucienus . Packpeirue oOydJarornuxcs.
HEOIPeIeIEHHOCTEH.

[IpaBuno Jlonurans
50 | llpaxmuueckoe 3ansmue Ne8 Hcnonp30BaHne KOMIBIOTEPHBIX

®opmyna Teimopa

nporpaMm. Y4eOGHo-
ucclieloBaTeNbcKas paboTa
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oOydJaronmxcs.

51 | lIpakmuueckoe 3anamue Ne9 Y4eOHo-HccaenoBaTeNbckas — pabora
HccnenoBanue noseacHus o6yqa}omI/Ixc;I. Pemenue 3amau.
(GyHKIUH U TOCTpOCHHE
rpaduKoB

52 | Hpaxmuueckoe sansmue Nel0 | Vcnoib30BaHNEe KOMIIBIOTEPHBIX
IepBoobpasnast 1 nporpamm. Y4eGHo-
HEOIPE/ICICHHBIN HHTErpa uccienoBarenbekas pabora

00yJaroIuXCs.

53 | lpaxmuueckoe sansmue Nell | Vcnoib30BaHHE KOMIIBIOTEPHBIX
OcHoBHBIE CBOMCTBA nporpaMm. Y4eGHO-
HEONPEIEIECHHOTO HHTErpana HCCleIoBaTeNIbckas padboTa
Tabnuia OCHOBHBIX 006y HAOLIIXCSL.

HWHTETPAJIOB

54 | llpaxmuueckoe sanamue Nel2 | YaeOHO-UCCIIeOBaTeNbCKAas — paboTa
OCHOBHBIC METO/IbI oOyuatomuxcs. Pemenue 3amay.
HUHTETPUPOBAHUS

55 | Ilpaxmuueckoe 3ansmue Nel3 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
Wuterpuposanne nporpamMm. YdeGHO-
PanrOHANBHBIX . HCCIIeIoBaTeNIbCcKast paboTa
HUppaiOHaJIbHBIX U . O6y‘IaI'OH_II/IXCH.

TPAaHCHEHJCHTHBIX (DYHKIUH

56 | IIpaxmuueckoe 3anamue Nel4 | Vcnoiib30BaHHE KOMIIBIOTEPHBIX
OrnpeneneHue onpeaeIeHHOro nporpaMm. Y4eGHO-

HHTCTpaIa HccaeaoBaTelbckas pabora
00yJaronmxcs.

57 | Ilpaxmuueckoe 3anamue Nel5 | TloarotoBka u 3ammuTa pedeparos.
OCHOBHBIE CBOWMCTBA
OIPEACICHHOI'O MHTCTpaJid

58 | Ilpaxmuueckoe sanamue Nel6 | Vcrionp30BaHNE KOMITBIOTEPHBIX
Hexotopsle pusnueckue u nporpaMm. Y4eGHO-
PCOMETPHUHCCKUE IPUIOKECHUA | ycenieoBaTenbcKas padboTa
OIIPEACICHHOI'O UHTCTpajia O6yanOHH/IXC5[.

59 | lipakmuueckoe 3ansamue Nel7 | Vcronb30BaHUE KOMITBIOTEPHBIX
HecoOcTBeHHbBIE HHTETPATBI nporpamm. Yde6Ho-

uccienoBaTenbckas pabora
00yJaronmxcs.

60 | IIpaxmuueckoe 3anamue Nel8 | TloarotoBka u 3amuTa pedeparos.
[MpubnmkeHHOE BEIYKCIICHHE
OIPCACICHHBIX NHTCTPAJIOB

61 | llpaxmuueckoe sansimue Nel9 | Mcrionb3oBaHUE KOMITBIOTEPHBIX
IIpenen u HEMPEPBIBHOCTD nporpamm. YdueGHO-

(yHKIMI HECKOIBbKIX uccienoBaTensckas pabora
NEPEMCHHBIX O6yanOHH/IXC5I.
62 | llpaxmuueckoe sansmue Ne20 | Mcrionb30BaHUE KOMITBIOTEPHBIX
YacTHbIE TPOU3BOIHBIE . nporpamMm. YueOHO-
Honstue uccienoBaTensckas pabora
TG hepeHIupPyeMOCTH 00y HarOIIIXCAL.
dhysKIIIHI
63 | llpaxmuueckoe sansmue Ne2l | YdeOHO-UCCIeOBaTENbCKass — paboTa
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Juddepennman GyHKIIN

oOyuaronuxcs. Permenue 3amad.

64 | llpaxmuueckoe 3ansmue Ne22 | Mcrionb30BaHUE KOMITBIOTEPHBIX
[Ipoussoanas no nporpamMm. YueGHo-
HanpaBJeHUI0. I'pajient . HccleoBaTenbekas pabora

oOydJaronmxcs.

65 | llpaxmuueckoe sansmue Ne23 | Vcnoiib30BaHHE KOMIIBIOTEPHBIX
OKCTpeMyMBI (DYHKIIHH ABYX nporpamm. Y4eGHo-
NCPEMCHHBIX HccaeaoBaTelbckas pabora

00yJaroIuXCs.

66 | lIpaxmuueckoe sansmue Ne24 | YdeOHO-UCCIIeIOBATENbCKAas — padoTa
[TonsTHE YKMCIIOBOTO psiza oOyuaronuxcs. Pemenne 3amauy.

67 | Ilpaxmuueckoe sansmue Ne25 | Vcnoiab30BaHUE KOMITBIOTEPHBIX
Psinpl ¢ HEOTpHUIIATETEHBIMU nporpaMm. Y4eGHO-
wieHaMH. 3HaKOUEPeNyIOIHECs | yccejoBaTebCKas paboTa
psiabl. AGCOMIOTHAS M yCTIOBHAS 06y HAIOIIMXCA.

CXOOUMOCTD pAa0B

68 | Ilpaxmuueckoe 3ansmue Ne26 | Vcrionb30BaHNE KOMIBIOTEPHBIX

CreneHubie psiibl nporpamMm. YueGHo-
HCCIIeIoBaTeNIbCcKast paboTa
o0yUarommxcs.

69 | llpaxmuueckoe sanamue Ne27 | YdeOHO-UCCIIeOBATENbCKAas — paboTa
TpuroHOMeTpUYCCKHUH PSifL 1 oOyuatomuxcs. Pemenue 3amay.
€ro OCHOBHBIC CBOHNCTBA

70 | Ilpaxmuueckoe 3ansamue Ne28 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
Psix @ypse nporpamMm. YueOHO-

HCCIIeIoBaTeNIbCcKast paboTa
o0yUaromuxcs.

71 | lpaxmuueckoe sansmue Ne29 | Vcniob30BaHNE KOMIIBIOTEPHBIX
Cxonumocts psina Dypbe nporpamMm. YueGHo-

uccaeaoBaTeNbekas pabora
o0yUarommxcs.

72 | Ilpaxmuueckoe sansmue Ne32 | Mcrionb30BaHNE KOMITBIOTEPHBIX
JIBOIHBIE UHTErPAJIBI nporpamMm. YueGHoO-

uccleioBaTenbeKas paboTta
00yJaronmxcs.

73 | IIpaxmuueckoe 3ansmue Ne33 | YueOHO-HCCIIEIOBATENIbCKAass — paboTa
Hekotopsle reoMeTpuueckue u oOyuaronuxcs. Pemenne 3amau.
(U3UYECKUE TPUIIOKEHUS
JBOWHBIX MHTCIPAJIOB

74 | Ipaxmuueckoe sansmue Ne34 | Vcnionb30BaHNE KOMIIBIOTEPHBIX
KpuBonuneiinsie HHTErpabl nporpamMm. YueGHo-

HccaeaoBaTeNbekas pabora
00yUaroIuxcs .

75 | llpaxmuueckoe 3ansmue Ne35 | VIcronp30BaHUE KOMITBIOTEPHBIX

®opmyna I'puna nporpamm. Y4eGHo-
ucclieioBaTenbeKas pabora
o0ydJaronmxcs.

76 | IIpaxmuueckoe 3ansimue Ne36 | YueOHO-HCCIIEIOBATENIbCKAasE — paboTa

VYcnoBus HE3aBUCUMOCTH
KpUBOJIMHEITHOTO MHTErpaja OT
IIyTH UHTETPUPOBAHHUS

oOyuaroruxcs. Permenue 3aqad.
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77

THpaxmuuecxoe 3anamue No37
WHTerpupoBaHue MOTHBIX
UG hepeHITnaIoB

Hcrnosnp30BaHNEe KOMIBIOTEPHBIX
nporpamMm. YueOHo-
UCCIIeIoBaTeNbCKas padoTa
00yUaroIuUXCs.

78 | Ilpaxmuueckoe sansmue Ne38 | Vcnoiib30BaHNE KOMIIBIOTEPHBIX
HekoTopsle npunoxenus nporpamm. Yue6HO-

KpHBOHHHeﬁHBIX HUHTETpaJioB HCClIeJOBaTEeILCKas pa60Ta
BTOpOTo poZia 00yYaIOIIHXCS.

79 | Ilpaxmuueckoe 3ansmue Ne39 | YueOHO-HCCIIEIOBATEIbCKAsE — paboTa
Tpotinbie uHTErpaTIBI oOyuaromuxcs. Perienue 3amau.

80 | lpaxmuueckoe 3ansmue Ned0 | Mcrionb30BaHUE KOMITBIOTEPHBIX
HOBerHOCTHBIC HUHTCTpaJibl IporpamMm. qu6H0-

ucclieioBaTeNnbCeKas paboTa
o0yyaromuxcs.

81 | Ilpaxmuueckoe 3ansmue Nedl | Vcrionb30BaHNE KOMIBIOTEPHBIX
®opmyia OcTporpanckoro nporpamMm. YueGHo-

HCCIeIoBaTeNIbcKast paboTa
o0yuaromuxcs.

82 | Ilpaxmuueckoe sanamue Ned2 | YdeOHO-UCCIIeOBATENbCKAas — paboTa
®opmyna Ctokca oOyuatromuxcs. Pemenue 3amay.

83 | Ilpaxmuueckoe sansmue Ned3 | Vicoab30BaHuE KOMITBIOTEPHBIX
CkansipHOE U BEKTOPHOE OIS pOrpaMm. VyebHOo-

HCCIe0BaTeNIbCKas pabora
o0yJarommxcs.

84 | Ilpakxmuueckoe 3anamue Nedd | Vcnonp30BaHue KOMIBIOTEPHBIX
3azada 0 MOTOKE BEKTOPHOTO HPOTPaMM. V4e6HOo-
nosist. JlusepreHuus. HCCIIeTOBATEbCKAS pabora
Hupxyssanus. Potop . 06y AOIIHXCSL.

Oneparop I"'ammipToHa .
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7. VUEBHO-METOJIWYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIATIIAHBI

7.1. IlepeyeHb OCHOBHO¥ U JIONOJHUTEILHOI Y4eOHOI JUTEPaTypPhl

OcHoBHas1 JInTepaTypa

1. Makcumona, O. JI. MaremaTuueckuil aHaivu3 B IpuMepax W 3ajgadax. [Ipemen uucnoBoi
MocJIeIoBaTeIbHOCTH  : ydeOHoe mocobme / O. JI. MakcumoBa. —  HoBocuOupck
HoBocubupckuii rocynapcTBeHHbIN yHHBepcuTeT, 2015. — 174 ¢. — ISBN 978-5-4437-0341-1.
— Texkcr : anextponnbiit // Ludpopoit odpaszoBarensHbii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/93465.html

2. Makcumona, O. JI. MaremaTu4eckuii aHanu3 B IpuMepax W 3amgavax. [Ipenen ¢yHKIum

yuebHoe mocodue / O. JI. MakcumoBa. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHbIN
yauBepcuret, 2015. — 198 c¢. — ISBN 978-5-4437-0342-8. — TekcT : SMEeKTpOHHBINA //
[ludppoBoii  oOpazoBatenpHbli  pecypc IPR SMART @ [caiir]. —  URL:

https://www.iprbookshop.ru/93464.html

3. Henenwko, C. B. Psagpl u npeobpazoBanne Dypre. CrienuanbHble TJIaBBI MAaTEMaTHYECKOTO
aHaymsa : yueOHoe mocobue / C. B. Hemensko, I H. MupenkoBa. — HoBocuOupck :
HoBocubupckuii rocynapcTBeHHBINH TeXHUYeCKHid yHIUBepcuTeT, 2018. — 62 ¢. — ISBN 978-5-
7782-3626-4. — Texct : anexrponnsii // Lludposoit o6pazoBatensHblii pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/91513.html

4. PoroBa, H. B. Maremarnueckuii ananus. Yacts 2. HTErpasibHOE UCYHCIEHHE : y4eOHOE
nocodue / H. B. Porosa, JI. A. ConoBbeBa, O. B. CrapoxunoBa. — Camapa : [loBommkckuit
rOCy/IapCTBEHHBI YHUBEPCUTET TeIeKOMMYHUKaM 1 uHPopmatuku, 2017. — 225 ¢. — Texker
: anexTpoHHbI // Lludposoit obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75384.html

5. Yupckuii, B. I'. MaTtemaTrdeckuil aHaau3 U NUHCTPYMEHTAJIBHBIE METOBI PEIICHNUs 3a1a4. B 2
kHurax. Ku.2 : yuebnuk / B. I'. Yupckuii, K. YO. Hlwmmn. — Mocksa : Jleno, 2019. — 272 c.
— ISBN 978-5-7749-1385-5 (xH.2), 978-5-7749-1383-1. — Tekcr : anexkrponnslii // LHnpposoii
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https.//www.iprbookshop.ru/95107.html

6. Ynpckuii, B. I'. MaTtemaTideckuil aHaau3 U HHCTPYMEHTAJIBHBIE METOABI PelIeHus 3a1a4d. B 2
kHurax. Ku.1 : yuebnuk / B. I'. YUupckuii, K. FO. Hlwimn. — Mocksa : Jleno, 2019. — 464 c.
— ISBN 978-5-7749-1384-8 (xH.1), 978-5-7749-1383-1. — Tekcr : anmextponHsbIii // L{udpopoit
00pasoBaTenbHBIN pecypce IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95106.htm |

7. AkuypuHa, JI. B. Marematuueckuii ananus : yde6Hoe mocodue / JI. B. Akuypuna, M. 1O.

I'maskoBa, B. K. KaBepuna. — BopoHex : BOpOHEXCKUI TOCYyIapCTBEHHBI TEXHUYECKUI
yauBepeuteT, O6C ACB, 2019. — 90 ¢. — ISBN 978-5-7731-0777-4. — TeKcCT : 31eKTPOHHBIN
/" IludppoBoit  obOpaszoBatenbHbli  pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/93324.html
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8. CmupnoB, E. 1. Marematnueckuii ananu3. Harnmsgaoe MonenupoBanue : ydeOHoe mocooue /
E. 1. Cmupnos, B. B. borys, I'. }O. BypakoBa. — CapatoB : By3oBckoe obpazoBanue, 2020. —
345 c. — ISBN 978-5-4487-0670-7. — Texkcr : anexkrponnslii // Lludposoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/92645.html

9. Kupesinosa, JI. B. Matemarudeckuii ananu3. Teopus YMCIOBBIX PSIOB : KOHCHEKT JIGKIUHN /
JI. B. KupbsnoBa, T. A. ManeeBuu, A. I'. MscuukoB. —  MockBa : MocCKOBCKuit
rOCyJapCTBEHHBIN CTpOUTENbHBIN yHUBepcuTeT, Al [ln Dp Menua, 396C ACB, 2018. — 103 c.
— ISBN 978-5-7264-1802-5. — Texkcr : anektponHsli // LludpoBoii oOpazoBaTenbHbIil pecype
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/74476.htm |

10. Tep-Kpukopos, A. M. Kypc MmaTremaTudeckoro aHanusa : yueOHOe mocodue Juist By30B / A.
M. Tep-Kpukopos, M. U. [llabyaun. — 6-e u3a. — Mocksa : BUHOM. JlaGopatopus 3HaHuUM,
2015. — 673 ¢. — ISBN 978-5-9963-2987-8. — Tekcr : smektponHbii // I{udposoit
00pasoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL.:
http://www.iprbookshop.ru/88987.html

11. Bennax, B. A. M30paHHbIe I1aBbl MAaTEMaTHYECKOTO aHAM3a : ydeOHoe mocobue / B. A.
bennax, E. I'. PonukoBa. — CapatoB : At [Iu Op Meaua, 2019. — 109 ¢c. — ISBN 978-5-
4486-0793-6. — Texkct : anexktponnsblil // Ludposoit obpazosarensubiii pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/86506.htm |

12. Maremaruyeckuit aHanu3 : yuyebHoe nocobue / coctaButenu E. I1. SApneBa. — CraBponomnb
: CeBepo-KaBkasckuii denepanbubiii yauBepcuteT, 2017. — 265 ¢. — ISBN 2227-8397. —
Texcr : anmexkrponHbIi // Ludposoit oopazoBarensHbill pecype IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/83227.html

13. Marematuueckuii ananu3. Y.ll : yuebnoe mocodue / . A. Antunosa, . 1. Baitamreiin, T.
B. 3mikoBa [m np.]. — KpacHospck : Cubupckuii ¢penepanbHbiii yausepcureT, 2018. — 188 c.
— ISBN 978-5-7638-3327-0. — Texct : anekrponnsiit // L{udpoBoii 0Opa3oBareapHBIA pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84231.html

14. Marematuueckuit ananus. Y.l : yue6HOe mocobue / 1. A. Autunosa, 1. W. Baitamreitn, T.
B. 3pikoBa [m ap.]. — KpacHosipck : Cubupckwmii ¢enepanpHbiii yauBepcurer, 2018. — 196 c.
— ISBN 978-5-7638-3326-3. — Tekct : anekrponnsii // [{udpoBoii 0oOpa3oBarenbHBINA pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84232.html

15. Maxkycesa, T. I'. MaremaTtnueckuii ananu3. OCHOBHBIE METO/IbI UHTEIPUPOBAHUA : yueOHOE
nocobue / T. I'. MakyceBa, A. I'. baroyraunosa, O. B. lllemenoBa. — Caparos : At [1u Ap
Memua, 2019. — 235 ¢. — ISBN 978-5-4497-0068-1. — Tekcr : snexTponsslii // Ludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/85749.html

16. boponuna, E. b. Maremarnyeckuii ananuz : yue6Hoe nocodue / E. b. boponuna. — 2-e uzn.
— CaparoB : Hayunas kuura, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. — Tekcr :
anektponust // Iludposoii obpazoBatensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html

43


https://www.iprbookshop.ru/92645.html
https://www.iprbookshop.ru/74476.htm
http://www.iprbookshop.ru/88987.html
https://www.iprbookshop.ru/86506.htm
http://www.iprbookshop.ru/83227.html
https://www.iprbookshop.ru/84231.html
https://www.iprbookshop.ru/84232.html
https://www.iprbookshop.ru/85749.html
https://www.iprbookshop.ru/81022.html

17. 3amaun v yrnpakHEHHs 10 MAaTEeMaTHYECKOMY aHaIu3y U Iu((epeHIIUATEHBIM YPABHEHUSM
: yaue6HOe mocobue / B. B. Bmacos, C. 1. Murpoxun, A. B. [Ipomkuna [u ap.]. — Mocksa,
CaparoB : Hurepner-Yuusepcurer Wnpopmammonnsix Texnonornir (MHTYUT), By3osckoe
obpazoBanme, 2017. — 376 c. — ISBN 978-5-4487-0077-4. — TekcT : 3JMEKTPOHHBIA //
[ludpposoii  oOpazoBatensHblli  pecypc IPR SMART @ [caiir]. —  URL:
http://www.iprbookshop.ru/67393.html

18. boponwuna, E. b. Marematudeckuii ananu3 : yueOHoe nmocodue / E. b. boponnna. — 2-e usn.
— CaparoB : Hayuynas kuwmra, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcrT :
anextpoHHeid // lludpoBoii obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html

19. 3ajaun u ynpaxkHeHHsI [0 MAaTEMaTHYECKOMY aHaIu3y U AuddepeHnnaIbHbIM ypaBHEHUSM
: yuebHOe mocobue / B. B. Bmacos, C. 1. Mutpoxun, A. B. [Ipomkuna [u ap.]. — Mocksa,
CapatoB : Untepuer-Yuusepcuter UuHpopmannonusix Texnonoruit (MHTYUT), Bysosckoe
obpazoBanme, 2017. — 376 c¢. — ISBN 978-5-4487-0077-4. — Tekct : 2ACKTPOHHBIA //
[udppoBoii  oOpazoBatenpHbli  pecypc IPR SMART @  [caiir]. —  URL:
http://www.iprbookshop.ru/67393.html

JlonoJIHUTeIbHAS JTUTEpaTypa

1. CnenuanbpHbIi Kype Mo MaTeMaTudeckoMmy aHanu3y : yueOnoe mocobue / H. H. I'azuzosa, C.
P. Enukeena, I'. A. Huxonosa, H. B. Hukonosa. — Kazanp : Kazanckuil HamyoHaIbHBIN
HCCIIEIOBATEeNILCKUN TexHoJorudyeckuii ynusepcuter, 2018. — 116 ¢. — ISBN 978-5-7882-
2418-3. — Texcrt : anextponHbI // Ludposoii obpasosarenbhsiii pecype IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/95030.html

2. MareMaTHuecKuil aHaiau3 A SKOHOMHUCTOB : ydeOHoe mocobue / cocraButenu M. T.
[MamkeBny [m ap.]. — 2-e m3n. — HoBocubupck : HoBocuOupckuii rocynmapcTBeHHBIH
YHHUBEPCHUTET SKOHOMHKH U yrpasieHus «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Tekcr : anexkrponHsbid // Lludposoii odpazoBatensHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html

3. boryn, B. B. HccnenoBanue ¢yHKIMNA BEMIECTBEHHOTO MEPEMEHHOTO: IUCTAaHIIMOHHBIC

JUHAMHYECKHE pacueTHbIE MPOeKThl : yueOHoe nocodue / B. B. boryn. — Caparos : A [1u Ap
Menmua, 2020. — 144 c. — ISBN 978-5-4497-0407-8. — Tekcr : anexrponnsiit // L{udposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/92635.html

4. Posix, C. X. Ilpenensr. COOpHUK 3aau ¥ ynpakHeHu# : ydebnoe mocobue / C. X. Posik. —
Hoocubupck : HoBocubupckuii rocyrapcTBeHHbIN TexHUYeckuid yHuBepcutet, 2017. — 52 c.
— ISBN 978-5-7782-3128-3. — Texkcrt : anexTponHslii // L{udposoii o6pazoBaTenbHbIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91673.html

5. Pe3nukos, b. C. IIpenenbl YUCIOBBIX MOCIEI0BATEILHOCTEH U QYHKIIUI OAHOTO IIEPEMEHHOTO
: yue6Hoe mocobue / b. C. PesnukoB, A. B. I'o6bmm. — HoBocubupck : HoBocuOupckuit
roCyJapCTBEHHbIN TexHn4Yeckuil ynusepcutet, 2017. — 92 ¢. — ISBN 978-5-7782-3417-8. —
Texcr : anextponHsiit // Ludposoit obpazosarensublil pecypec IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91672.html
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6. Maremarnueckuii ananu3 : npaktuky™m / H. B. Ilupkynosa, I'. O. Badomopoa, M. M.
L{Bunb, E. B. Jlappkuna. — MockBa : Poccuiickast Tamoxxennas akagemus, 2017. — 140 ¢. —
ISBN 978-5-9590-1001-0. — Texkcr : anexTponnslii // Llupposoii oOpasoBarensHsbiii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/93190.html

7. Marematudeckuii ananu3 : ydeOHoe mocobue (mpaktukym) / cocrasutenu E. I1. Spuesa. —

CraBpomnions : CeBepo-KaBkasckuit denepanpubiii yauepcutet, 2018. — 340 ¢. — Tekcr :
anektponnbt // Iludposoii obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92668.html

8. Maremaruueckuii aHanu3 Jii SKOHOMHCTOB : ydeOHoe mocobue / coctaButenu M. I
[MamkeBuu [u ap.]. — Hoocubupck : HoBocuOuMpckwii rocynapcTBEHHBIH YHHBEPCUTET
skoHOMUKH H ynpasienuss «HUHX», 2017. — 236 ¢. — ISBN 978-5-7014-0838-6. — Tekcr :
anekTpoHHbd // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/87129.htmi

9. BypoB, A. H. Maremaruueckuii ananu3. Ilpuxiagnpie 3amaun  : y4yeOHO-METOJIUYECKOE
nocoobue / A. H. Bbypo, H. I'. BaxpymeBa. —  HoBocubupck : HoBocubupckuii

rocyIapcTBEeHHbIH TexHU4Yeckuil ynuBepcuret, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Tekcrt : anexktponnslil // Ludposoit odpazosarensHbiil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html

10. Jlateimena, JI. I1. Matematuueckuii ananu3 : npaktukym / JI. I1. JlaTeimesa. — Ilepwmsb :
[Tepmckuii rocynapcTBEHHBINM TyMaHUTAapHO-TIeqarornueckuii yuusepcurer, 2016. — 42 c. —
Texcr : anmexkrponHbIi // Ludposoit oopazoBarensHbill pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

11. BBenenue B Kypc MareMaTUKH. MaTeMaTu4eckui aHanu3 : npakTukyMm / cocraButenu JI. I
Henpe. — Ilepwms : IlepMmckuii rocy1apCTBEHHBIN I'yMaHUTapPHO-IIEJarOTUYECKUA YHUBEPCHTET,
2016. — 20 c. — Texkcr : anexTponHsIii // L{ndposoii odpazoBarensHbIil pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru /

12. Teepnoxnebosa, E. B. Marematnueckuil ananmu3: npenensl : 3agauyHuk / E. B.
TrepmoxneboBa. — MockBa : M3marensckuii Jlom MUCuC, 2018. — 123 ¢. — Teker :
anektponnblt // Iludporoit obpazoBarensHblii pecypec IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru /

13. TBepnoxineboBa, E. B. MaremaTuueckuil aHaiu3: HeONpeIelIeHHbIE HHTETpaibl : 33Ja4HUK /
E. B. TBepnoxmeboBa. — Mocksa : U3marensckuii JJom MUCuC, 2018. — 100 ¢. — Tekcer :
anektpoHHb // Iludporoit obOpazoBatensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

14. JlonoaHUTENbHBIE [JIaBbl MATEMATUYECKOTO aHAIN3a. Y PaBHEHUSI MaTeMaTH4eCKON (U3UKHU
: yuebHoe nocobue / JI. A. baganuna, H. B. CBanunze, A. JI. Tpeckynos, I'. B. SIkynuna. —
Cankr-IlerepOypr : Cankrt-IleTepOyprckuili rocyqapCcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcurer, ObC ACB, 2017. — 189 c. — ISBN 978-5-9227-0777-0. — Tekcrt :
anekTpoHHbI // Lludposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /
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15. YuyeOHO-MeTOOMYECKOE ITOCOOME MO0 IUCHHUILUIMHE Maremarrnka. MareMaTH4ecKUil aHaIns.
Yacte 1 / cocraBurenmu A. B. BnacoB. — MockBa : MOCKOBCKHI TEXHUYECKUH YHUBEPCUTET
cBsi3u U uHpopmatuku, 2016. — 26 ¢. — Texkcr : snexTponHslit / LndpoBoit oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru /

16. JlonomHUTEIbHBIE TJIAaBBI MATEMAaTHYECKOTO aHAIM3a. Y PaBHEHHS MaTeMaTHUECKOW (HhU3HKH
: yaeOHnoe mocobue / JI. A. baganuna, H. B. CBanumze, A. JI. Tpeckynos, I'. B. Slkyauna. —
Canxkr-IlerepOypr : Canxt-IleTepOyprckuili rocyJapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutetr, ObC ACB, 2017. — 189 c. — ISBN 978-5-9227-0777-0. — Tekct
anextpoHHeid // lludpoBoii obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

17. YuebHO-MeTOIMYECKOE MMOocoOHe MO NUCHHMIUIMHE MaremaTtuka. MaTteMaTu4eckuid aHajus.
Yacte 1 / cocraButenu A. B. BmacoB. — MockBa : MOCKOBCKH TEXHUYCCKUN YHUBEPCUTET
cBsi3u U uHpopmatuku, 2016. — 26 ¢. — Texkcr : anexTponHsIi / LndpoBoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru /

7.2. Ilepeyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTEpHET»

http://window.edu.ru- Equroe 0kHO JOCTYyIa K 00pa3oBaTeIbHBIM Pecypcam;
http:// fcior.edu.ru - dexepasnbHbIii HEHTP HHOOPMALIMOHHO-00PA30BATEIILHBIX PECYPCOB;
http://elibrary.ru - Hayunast snextponHas 6uOiImnoTeKa,

7.3. UudopmaninoHHble TEXHOJIOTHH, JHIIEH3UOHHOE MPOrPaMMHoOe odecrevyeHne

JIMIEH3MOHHOE TIPOrPaMMHOE 00€eCTIeUEHUE PeKBH3UTHI JIMLIEH3UHT/ JIOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukarop noamucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk neticteus: 30.06.2022

(TpoITIeHHe IO IITUCKH )
MS Office 2003, 2007, 2010, 2013 Caenenust 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 643947309,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073
Jlunensus Geccpounas
Anrtusupyc Dr.Web Desktop Security Suite JlnueH3uoHHbBIN cepTudUKaT
Ceputinbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpok neticteust: ¢ 20.10.2022 mo 22.10.2023
OBC IPRbooks JIuuensuonusiii 1oroBop Ne 9368/221I1 ot
11.07.2022 1.
Cpok neticteust: ¢ 01.07.2022 mo 01.07.2023

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayIuTOPUAM (MOMEIIEHUSAM, MeCTaM) JJIsl IPOBeAeHNUs 3aHATHH
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1. YueOHasi aynuTopus AJsl IPOBeeHUs 3aHATHI JeKIIMOHHOr0 THIA (aya 245):

Criennanu3upoBaHHas MeOEb:

Kadenpa nanonpnast — 1 mir., ctynm npenojaBatenbCkuii Markuii — 1 mrT., maptel — 18 miT.,
CTYJIbsl MSITKUE — 32 TIT., TOCKa MesioBasi — 1 miT.

Habop neMoHCTpanMoOHHOTO 00OPYIOBaHUS M y4eOHO-HATJISIIHBIX TOCOOHUH, 00eCeunBaroNnx
TEMaTUYECKHUE WILTIOCTPAIIH:

WutepakTrBHas cucrema — 1 mir.

CucremMusIii 6510k — 1 1T,

ITpoexrop — 1 it

2. YyeOHast ayauTopusi s MPOBeJeHUS 3aHATHH CEMHMHAPCKOr0 THIA, KYPCOBOIO
NPOCKTUPOBAHUS (BBINOJHEHH KYPCOBBIX pPadoT), IPyNNOBBIX M HHIMBHUAYAJIbHBIX
KOHCYJIbTAUMH, TEKYLIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTanuu (ayx 236).

Crneunanu3upoBaHHas MeOeb:

Kadenpa nmacronmpnas — 1 mr., maprtel — 15 mT., crymes — 40 mr., mocka — 2 mIT., CTOJ
MPenoAaBaTeNbCKUi - 2 IIT., Kad) KHUKHBINA ¢ monkaMu — 1 mT., mkad AByXaBepHbIi — 1 miT.,
nab. cton — 1 mr.

TexHuueckue cpeactBa OOyueHUSs, CIyXallue IJs IMPEeAOoCTaBieHUs y4eOHON wuHbopmanuu
0O0JIBbIION ayUTOPHH:

Hacrennsbiit skpan — 1 mr.

ITpoextop — 1 .

Hoyt6yk — 1 mir.

3.JIadopaTtopus.

He npenycmorpeno

4. [lomewenne 1Jis1 CAMOCTOATEIBLHOMH PadoThI

OTI[CJ'I 06CJ'Iy>KI/IBaHI/I$I NnNcYaTHBIMHA U3 JaHUSAMU. CHeI_II/IaJ'II/I?»I/IpOBaHHa}I MeOeb:

PaGouue cronst Ha 1 mecto — 21 mT.Crynes — 55 wt. Habop aeMoHCTpalinoHHOTO
000pyI0BaHUS M yUeOHO-HAIIIAIHBIX TOCOOUH, 00eCTIeUnBAIOIINX TEMAaTHUECKUE UIUTIOCTPALIUU:
DKpaH HaCTEHHBIA — | mIT.

[TpoexTop — 1mr. HoyrOyk — 11mT.
HNnpopmannonHo-o6udanorpadpuyeckuit oraen. Crniennain3upoBaHHas MeOeb:
PaGouwne cronsl Ha 1 MecTo - 6 mT. CTynbs - 6 mIT.

KomnbproTepHast TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» u obecredeHnem
JOCTYTA B AJIEKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbHyto cpeny PI'BOY BO «CeBKaBl Ax:

[Tepconanbubiii komnbtorep — lmr. Ckanep — 1 mr. MOY — 1 mr. Otaen oOciyXuBaHUS
AIIEKTPOHHBIMU U3/1aHusIMU Crienuanu3upoBaHHas MeOeb:
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Pa6ouwne cronsl Ha 1 MmecTo — 24 mit. CTyabs — 24 mmiT.

HaGop neMoHCTpalimOHHOTO 000PYI0BaHUS U YI€OHO-HAIJISITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHE WLTFOCTPAIHH:

WutepaktuBHas cucrema — 1 mr. Monutop — 21 mr. CereBoit TepmmuuHan — 18  mir.
[Tepconanbublii komnptoTep — 3 wWT. MOY — 2 T, [Ipunarep — 1 mrt.

5. IloMemenue AJsi XpaHeHHs W NPOPUIAKTHYECKOTO OOCIY:KMBAHUS Y4eOHOIO
000opyI0BaHUA

Cnernmamu3upoBanHas MeOenb: Illkad — 1 mT., crym — 2 mT., Kpeciio KOMIIBIOTEPHOE — 2 IIT.,
CTOJI YIJIOBOM KOMIIBIOTEPHBIA — 2 IIT., TyMOOYKHM C KJIIOYOM — 2 IT. YyeOHOe mocobue
(mepcoHanbHBIN KOMIBIOTEP B KOMILUIEKTE) — 2 IIT.

[Mpodunaktuueckoe obcmyxuBanue: neppoparop Makita HR2811FT .

AxkymynsTopHas Apenb-urypynoBept Wutepckon HA-13/18M2 — 1 mT., HabOphl OTBEpPTOK ,
neutecoc Polar 1400 Br, knemm oOxkumHbIe , Tectep OyiokoB mnutanuss ATX 20/24PIN
myasTuMeTp DT 838, den repmoBo3aymnbiii nasieHbid AOYUE 8032 , masmeauk 60 BT.
YyebHoe mocobue (mepcoHaTbHBI KOMITBIOTEP B KOMIUICKTE) , TACCATHKU , OOKOPE3HI.

Kommyrarop 8 Port, Baemnuit DVD npuBoa , BHemHuii xectkuii nuck 1 T6.

8.2. TpeGoBanus Kk 000pyA0BaHUIO PA0OYMX MECT MpenoaaBaTe/s U 00y4aroMuXCcs

1. PaGouee mecTo mpenoaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM C 1OCTyoM B MIHTEpHET.
2. Paboune mecta oOydwarouuxcsi, OCHalleHHbIE KOMIIBIOTEpAMH C JOcTynoMm B HHTepHeT,
npeaHa3HaYeHHbIE JJ1s1 paOOThI B 3JIEKTPOHHON 00pa30BaTEIIbHOM cpelie.

8.3. TpeGoBaHus K cleHAJIM3MPOBAHHOMY 000PY10BAHHUIO HET.
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9. OCOBEHHOCTH PEA/IMBAIIMU JUCHUIIJINHBI 111 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbA

Jlnst obecriedyeHust 00pa3oBaHUS WHBAIUIOB M OOYYAIOIIMXCS C OrPAaHMYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbsI pa3padaTpiBaeTcsi (B Ciiydae HEOOXOIMMOCTH) aJalTUPOBAHHAS
oOpasoBarenibHasl MporpaMma, WHIWBHAYAIbHBIM yUEOHBIM IJIaH C YYETOM OCOOCHHOCTEH WX
NCUXO(U3MUECKOTO PA3BUTHUS W COCTOSIHHMSI  370POBbS, B YaCTHOCTU MPUMCHSICTCS
WHIUBHUIYAIbHBIA TOIX0J K OCBOCHHUIO JUCIMIUIMHBI, WHIUBHUAYAIbHBIC 3aJaHus: pedeparsl,
MUChbMEHHBIC PA0OTHI W, HAO0OOPOT, TOJIBKO YCTHBIC OTBETHl M JTUAIOTH, WHIAMBHUIYyaJbHBIC
KOHCYJIBTAIIMH, HCIIOJb30BaHWE JUKTO(GOHA W JPYrux 3alUCHIBAIOIIMX CPEICTB IS
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuara.

B memsax oOecrniedeHuss 0OydYaromuxcsi WHBAJIUIOB M JIMI C OrPaHUYCHHBIMH
BO3MOXXHOCTSIMU ~ 3JI0POBbSI  KOMIUICKTYeTCSI (OHJI OCHOBHOW y4eOHOH IUTEpaTypoil,
aJanTUPOBAHHOM K OTpPaHUYCHHUIO JJICKTPOHHBIX OOpa30BaTEIBbHBIX PECYpCOB, IOCTYIl K
KoTOopeiM opranm3oBan B BUIl| Akamemuun. B Oubnuoreke mNPOBOASTCS WHAWBHIYAIbHBIE
KOHCYJIBTALIMM JIJISl TAHHOW KAaTEerOpUHM IOJIb30BATENEH, OKa3bIBAETCS OMOLIb B PETUCTPALIMU U
UCIIOJIb30BAHUU  CETEBBIX M JIOKAIBHBIX  O3JICKTPOHHBIX  0Opa30BaTEBHBIX  PECypCOB,
MPEOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJI€.
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Ipunoxenue 1

P®OH/I ONEHOYHbLIX CPEJACTB

IO JMCHHUIIVIMHE MaremaTnyeckuii aHau3

HHACITIOPT ®OHJJA OHEHOYHBIX CPEJACTB 1O
JAAUCIHUIIJIMHE

MareMaTH4ecKuii aHajin3

Komnerennuu, gopmupyembie B nipoiecce u3yuyeHus JUCHUNINHbBI

Nunexc

DopMyTUPOBKA KOMITETEHIINU

OIIK-1

CnocobeH npuMeHsTh GyHIaMEHTAIbHBIC 3HAHUS, TIOJTyUYE€HHbIE B 00J1aCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAayK, M UCIIOJIb30BaTh UX B
PO ECCHOHAIBHON JEATEHHOCTH
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2. Jtanbl (pOpMUPOBAHNS KOMIIETEHIIUH B MPOIecCe OCBOECHUS I CUMIIIMHbBI

OCHOBHBIMH JTanamMu (OPMHPOBAHUS yKa3aHHBIX KOMIIETCHIUH TpU HW3yYCHHU
00y4aromuMuUCs AMCUUIUIMHBI ~ ABISIOTCS  TOCJIEOBATEIbHOE M3YYEHHE COJCpPKATEIbHO
CBSI3aHHBIX MEXIy co00# pasnenoB (Tem) ydeOHbBIX 3aHATHH. M3ydeHHme Kakaoro paszziena
(TeMbl) mpernoaaraeT OBIaJICHUe 00yJarONIMMHICS HEOOXOUMBIMUA KOMIIETEHIIUsMU. Pe3ynbrart
aTTeCTallMd OOYYAIONIMXCS Ha Pa3jMYHBIX 3Tanax (pOpMUPOBaHHS KOMIICTCHIIMH MOKAa3bIBACT
YPOBEHb OCBOCHHSI KOMIIETEHIIMI 00y4aromInXCsl.

DTanmHOCTh (OPMHUPOBAHUS KOMIICTCHIIMH IMPSIMO CBsi3aHA C MECTOM JHUCIHUIUIMHBI B
00pa30BaTeNIbHON NporpamMmme.

Paspnennl (Tembl ) dopmupyeMble KOMIIETEHIMU
TUCHUILIVNHBI (KoabI)
OIIK-1

Pasnen 1. MartemaTtudyeckuit
aHanmu3 GyHKIUN OJHOM
TIEPEMEHHOMN

Tema 1.1 BemecTBeHHbIe +
qycia

Tewma 1.2 [Ipenen +
MTOCJIEJOBATEIbHOCTH

Tema 1.3. @yukmu ogHOM +
MEPEMEHHOU

Paznen 2.
HuddepennmpoBanne

Tema 2.1 [lonsiTue +
MPOU3BOIHOM.

[Tonsarue

i depeHIpPyeMOCTH
¢yukuu. [Tonstue
muddepeHnmana.

IIpaBuna
muddepeHIIMPOBaHUS CYMMBI,
Pa3HOCTH, TIPOU3BEICHUS U
YaCTHOTO

Tewma 2.2 Beruncnenue +
IPOM3BOJIHBIX TOCTOSTHHOI,
CTCIICHHOM,
TPUTOHOMETPUUYECKHX
GyHKIMHA 1
JorapupMUUEcKon (PyHKIIHH.
Teopema 0 mpon3BOAHOM
0o0paTHON (hyHKIHH.

Tema 2.3 [IpousBogHbIe 1 +
Qg depeHIabl BBICIINX
nopsiikoB. [lapamerpruueckoe
3agaHue QYHKIHUU U ee
nuddepeHnpoBanme.

Pa3nen 3. Ilpumenenue
nudepeHIaIbHOTO
VCYHUCIICHUS K UCCIIEN0BAHUIO

51



byHKIHHA

Tema 3.1 OCHOBHBIE TEOPEMBI
nuddepeHIaIbHOTO
ucuucienus . Packpeitue
HEONPEIETICHHOCTEM.
IIpaBuino Jlonurans

Tema 3.2 ®opmyna Teinopa

+

Tema 3.3 UccnenoBanue
noBeieHUsT QYHKITUH
MOCTpOeHNE TpauKoB

Paznen 4. HeonpeneneHuslit
UHTErpal

Tema 4.1. IlepBoobpasnast u
HEONpPEICICHHBIA HHTErPaj

Tema 4.2 . OCHOBHEIE CBOMCTBA
HEOTIPeIeJICHHOTO HHTETrpaia
Tabmuia OCHOBHBIX HHTETPAIOB

Tema 4.3. OcHOBHBIE METOJBI
WHTETPUPOBAHUS

Tewma 4.4. InTerpupoBanue
palvOHAJIBHBIX .
UppaLrOHAIbHBIX U
TPAaHCUECHICHTHBIX (PYHKUUHI

Pasnen 5. OnpeneneHHbIi
HHTErpa

Tewma 5.1. Onpenenenue
OTIpeIeNIEHHOTO WHTerpaja

Tema 5.2 OcHOBHBIE CBOWCTBA
OTpeICICHHOTO UHTerpajia

Tewma 5.3 HekoTtopsie
(bu3NUECKUe U TEOMETPUYUECKHE
TIPUIIOKEHUS OTPEIEIIEHHOTO
MHTErpana

Tema 5.4 HecoOcTBeHHBIE
WHTETPaJIbI

Tewma 5.5 [Ipubnmxennoe
BBIUMCIIEHHE OIIPEIEIeHHBIX
WHTETPaJIOB

Pasgen 6. MaremaTnueckuii
aHanu3 (pyHKIUH HECKOIBKIX
MIePEMEHHBIX

Tema 6.1 ITlpenen u
HENPEPBHIBHOCTH (DYHKITUI
HECKOJIbKUX NIEPEMEHHBIX

Tema 6.2 . YacTHple
npousBoaHble . [loHsATHE
g hepeHInpyeMoCcTH
GyHKIMH

Tema 6.3 Iuddepeniman
byHKIIH
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Tewma 6.4 [IpousBoanas no
HamnpayieHuto. [ paaueHT

Tema 6.5 DxcTpeMymbl
(GYHKUIMH JBYX MTEPEMEHHBIX

Pasnen 7. Psaaet

Tema 7.1 TloHsiTHE YHCIIOBOTO
psana

Tema 7.2 Psibi ¢
HEOTPUIATEITbHBIMU YICHAMH.
3HaKoUYepeaYIOMUECS PSIBL.
AOCoIOTHAs U yCIIOBHAS
CXOJIMMOCTb PSIJIOB

Tema 7.3 CreneHHBIC PSAIBI

Pazmen 7. Psmer @ypre

Tema 8.1 Tpuronomerpuueckuit
PSLI M €r0 OCHOBHBIE CBOMCTBA

Tema 8.2 Psag @ypse

Tema 8.3 CxomuMocCTh psna
Dypbe

Paznen 9. UnTerpupoBanue
(bYyHKLINN HECKOIBKUX
IIEPEMEHHBIX

Tema 9.1 JIBoitHbIe HHTErpaIbI

=+

Tema 9.2 HekoTopsie
reoMeTpuyeckue u (pru3nvIecKue
MIPWIOKEHUS IBOWHBIX
HUHTETPAIIOB

Tema 9.3 KpuosmnneliHbie
WHTETPaJIbI

Tema 9.4 ®opmyna ['puna

+

Tema 9.5 YcaoBus
HE3aBHCUMOCTH
KPHBOJIMHEHHOTO WHTErpaia OT
IIyTU UHTETPUPOBAHUS

Tema 9.6. UaTerpupoBanue
noNHBIX auddepeHnmanon

Tema 9.7 HexoTopsie
TIPUIIOKEHUS] KPUBOIMHEHHBIX
MHTErPaJIOB BTOPOro poja

Tema 9.8 TpoiiHble HHTETPATIBI

Tewma 9.9 [loBepxHOCTHBIE
MHTETPaJIbI

Tema 9.10 ®opmyna
OcTporpaickoro

Tema 9. 11. ®opmya CTokca

+

Tema 9.12 CkanspHoe u
BEKTOPHOE TOJIsI

Tema 9.13 3agada o notoke
BEKTOPHOTO TOJIS.
Huseprennus. upkymnsamms.
Porop . Oneparop "'amunpTOHA .
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3.Iloka3aresin, KPpUTEPHUHU U CPEACTBA OLIECHUBAHUA KOMIIeTeHUNH, opMHUPYyeMbIX B Mpolecce U3y4YeHHUsI AU CIUTIIUHBI
Cnoco0eH npuMeHATh QyHIaMeHTAJIbHbIE 3HAHUS, NM0JTyYeHHbIE B 00JIaCTH MAaTeMATHYECKUX U (MJIM) eCTECTBEHHbIX HAYK, M HCI0JIb30BATH
ux B npodeccnonanbHoi nesreabHoctu (OIK-1);

IInanupyemble CpeacrBa olleHMBAHUS Pe3yJIbTATOB
Pe3yIbLTATHI Kpurepun oneHuBanus pe3yJIbTATOB 00yYeHUs o0yueHust
o0yueHust
(MauKaATOpLI
JOCTHIKEHHS
KOMITETeHINN)
JAOCTHIKEHHSI 32AHHOTO Hey/IOBIeTROPHTEID Texymumii IIpome:xyTounas
YPOBHSI OCBOCHUS YA0BJIETBOPUTEJIBLHO Xxopoiio OTJINYIHO KOHTPOJIb aTrecranus
KOMIIETEHIIHIA) HO
KosokBIyM, KOHTPOIIBHBIE

OIIK-1.1 O6nmamaet He oGmamaer Hmeer HeOobLIMe 3HaeT nprueMbl  0a30BBIX OtnuyHo obnamaer BOIIPOCHI, TECTUPOBAHHE, Ok3ameH
6a30BbIMU 3HAHMAMM, |OA30BBIMHU 3HAHMAMH, |TPEJCTaBICHUA O 0a30BBIX (3HAHHH, HOTYYEHHBIX B 0a30BBIMH 3HAHUSIMH, UHIMBUTyaJIbHBIC 33/IaHUS K
MOy e HHBIMH B MOJy4eHHBIMU B 3HaHUSX, MTOJyYEHHBIX B 00JIaCTH MaTEeMaTHYECKUX U |[IOJIYYECHHBIMHU B O0OJIACTH |THIIOBBIM pacyeTaM.
- obmacti 00JacTH MaTeMaTHIeCKAX U |(MJIH) ECTECTBEHHBIX HAYK  |MaTeMaTHYSCKUX U (MIIN)

MaTeMaTHYECKHUX 1 (WM) eCTEeCTBEHHBIX HAyK €CTECTBECHHBIX HAYK .
MaTeMaTHHCCKIX 1 (W) eCTeCTBEHHBIX
(W) eCTeCTBEHHBIX HAyK
HayK

He ymeer Hesnaunrensno ymeer YMeer 4acTU4HO Ymeer ucnons3oBath B |KomIokBruyM, KOHTPOJIBHBIE
OIIK-1.2 Hcnosb3yeT |HCIIOIB30BaTh B HCTIOIb30BATH B UCIIOJIb30BaTh B npoQeCCHOHATBHOM BOIIPOCHI, TECTUPOBAHHUE, DK3aMeH.
B IpO()eCCHOHANIBHOM  [podeccHOoHaNbHON npodeccoHaNIbLHON npodeccuoHaTbHOM JeSITeIbHOCTH 3HAHUS, |MHAMBHIyaJIbHBIC 3a1aHHS K
JIeSITENTbHOCTH 3HAHUS, |AEATEIbHOCTH 3HAHUSA, |AEATENIbHOCTH 3HAHUS, JeSITeIbHOCTH 3HAHUS, MOJy4YEHHBIE B 00JIaCTH | TUIIOBBIM pacyeTaM.
MIOJTy9YeHHBIE B O0JIACTH |TIOyYEHHBIE B 00JIaCTH |IOJTy4YeHHBIE B 0071aCTH HOJy4eHHBIE B 00IacTH MaTeMaTHYECKUX U (MIJIN)
MaTeMaTHYeCKHX U MaTeMaTHYECKHUX 1 MaTeMaTHIeCKUX M (IN) MaTeMaTH4eCKUX M (MJIN) €CTECTBEHHBIX HayK
(WM) eCTeCTBEHHBIX  |(MJIM) €CTECTBEHHBIX  |€CTECTBEHHBIX HAaYK €CTECTBEHHBIX HayK
HayK HayK
OIIK-1.3 He ocymectBaser Cnabo ocymiecTBIseT Bnaneer vactidano Bunageer cBo6oaHO KomnnokBrym, KOHTPOIILHBIE
OcymecTBisieT BEIOOp  [BEIOOp METO/IOB BBIOOP METOJIOB PEIICHHS OCYIIECTBJICHHEM BBIOOpa  |OCYLIECTBICHHEM BOIIPOCHI, TECTUPOBAHKE, OK3aMeH.

METOJIOB PEILICHUS
3a7a4
npodeccruoHaTbLHOM
JIeSITeJIBHOCTH Ha
OCHOBE TEOPETHIECKHUX
CBEIECHUN

peleHus 3a1a4
npodeccnoHaTLHOMI
JIESITEIBHOCTH Ha
OCHOBE TCOPETUICCKHUX
CBEJICHUI

3a/1a4 mpoQeCCUOHATBHON
JESITEIBHOCTH HA OCHOBE
TEOPETUUYECKUX CBEJICHUN

METO/IOB peIlIeHUs 3a1a4
npodeccuoHaTbLHOM
JIESITEIBHOCTH HA OCHOBE
TEOPETHUUECKUX CBEJACHUMN

BBIOOpA METOIOB
pelIeHus 3a1aq
npodeccuoHATLHOM
JIeATeIbHOCTH Ha OCHOBE
TEOPETUYECKUX
CBEICHUI

HHMBUYaIbHbIE 3a1aHUS K
THUIIOBBIM pacyeTaM.
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4. Kommjiekr KOHTPOJbHO-OUHCHOYHBIX CPEACTB 110 TUCHUIIJIUHE

Bonpocsl Ha 3k3ameH (1 cemecTp)

10 AU CHUIIJINHC MarteMaTu4eCKMI aHaJINu3

. MuOoxxectBa. O003Ha4yeHus. Jlornyeckue CUMBOJIBI
. BernecTBeHHBIE UnClia 1 UX OCHOBHBIE CBOMCTBA
. ['eomeTpuieckoe n300paxeHNe BELIECTBEHHBIX YUCET
. 'paHn 4nCIOBBIX MHOXKECTB
. AGCconIOTHAsA BEIMYMHA YHCTIa
. HucnoBble MocieoBaTeIbHOCTH U apu(MeTHIecKre AeHCTBHS Hall HUIMH
. OrpaHn4eHHbIC H HEOTPAHUYCHHBIE TTOCIIEI0BATEIEHOCTH
. beckoneuno Gospire ¥ OECKOHEYHO MaJIble TIOCIIEA0BATEIbHOCTH.
. OCHOBHBIE CBOMCTBA OECKOHEUHO MAJIBIX MTOCIEI0BATENFHOCTEH

10. TlonsTHE cxoasmmencs mociIe10BaTeIbHOCTH

11. OcHOBHBIE CBOMCTBA CXOASIIUXCA MOCIEN0BATENBHOCTEN

12. IlpenenpHebIi nepexo B HEPABEHCTBAX

13. Ompenenenue 1 NPU3HAK CXOAUMOCTH MOHOTOHHBIX MTOCIIEIOBATEIILHOCTEH
14. Yucrno e

15Teopema 0 BIOKEHHBIX OTPE3KaX

16. OnpenencHue QyHKIHI

17. Crioco0s1 3amanus GyHKIUH

18. Knaccuduxkarms GyHKimi

19. Ipenen pynkumii npu x—x0

20. Ipenen ¢pyukumu npu Xx—x0 — u npu x—x0 +

21. Ilpenen pyHKIHUM TIpU X—>00, TIPU X—>- 00, U TIPU X—>+00

22. Teopemsr 0 nipeenax GyHKIHNA

23. IlepBsIil 3aMedaTeNbHBIN TpeaeT

24. Bropoii 3aMeuaTenbHbIi Ipeaesn

25. beckoHeuHO Mauble (pyHKITUU

26. beckoneuno Oonbinue GpyHKIAN

27. CpaBHeHHE OECKOHEUHO MaJIbIX H OECKOHEYHO OONbIIHNX (PyHKIHN
28. OnpexneneHre HEMPEPHIBHOCTH (HYHKLIUH

29. ApudmeTryeckue ASHCTBUS HAJl HEMTPEPBIBHBIMH (DyHKIIUSMH

30. HenpepbIBHOCTD paliioHaIbHBIX (QYHKIIUH

31. HenpepbIBHOCTH TPUTOHOMETPUIECKUX (PYHKIIUHA

32. HenpepriBHOCTH QyHKIMH f(X) = | X |

33. Knaccuduxkarms To4ek pa3pbiBa GyHKIIUH

34. OnpeneneHre U KJIacCUPUKAINS TOUYEK Pa3pbiBa QYHKIUH

35. KycouHo-HenpepbIBHBIE (GYHKIIUH

36. Teopema 06 yCTOWYMBOCTH 3HAKa HETIPEPHIBHON (DyHKITHH

37. IIpoxoxaeHue HENPEePHIBHOW (PYHKINH depe3 JIF000e TPOMEXYTOTHOE 3HAUCHHE.
38. Teopema 00 orpaHMYEHHOCTH HENPEPHIBHOM (PyHKINM HA OTpE3Ke
39. Teopema 0 ocTHKeHUH (HYHKLMEH, HEIPEPHIBHON Ha OTPE3KE, CBOUX TOYHBIX TpaHeit
40. TTonaTue paBHOMEPHOH HEMPEPHIBHOCTH QYHKIHN
41. Teopema 0 paBHOMEPHOW HETIPEPBIBHOCTH (PyHKIIMN
42. TloHaTHe CIOKHON PYHKIUH
43. Tlonarue obpaTHOU QYHKIHH
44. Onpenenenne oOpaTHON QYHKIIHH
45. TeopeMa 0 HETIPEPBHIBHOCTH 00paTHON (PyHKIMK
46. OmpeneneHre IPOU3BOTHOM

O 0 1N LN KWk —
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47.
48.
49.
50.
51.
52.
53.
54.

55
56.

57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

I'eomeTpuyeckuii cMbICI MPOU3BOIHON
DU3NYECKUN CMBICI POU3BOIHON
[IpaBas u 1eBast mpou3BOAHBIE
[Nonsrre nuddepenmpyemMoctr GyHKITUN B JTAHHON TOUKE
CBsi3p MEeXAY TOHATUSAME U (HEepeHIHPYEMOCTH U HEITPEPHIBHOCTH
[onstue nuddepennmana
[IpaBuna auddepeHIUpPOBaHUS CYMMBI, pA3HOCTH, IPOU3BEIECHUS U YACTHOT'O
Brrunciienre npou3BOAHBIX MOCTOSHHOM, CTETIEHHOM, TPUTOHOMETPUYECKUX
Teopema o npou3BogHOM 0OpaTHON HYHKIUH
Brruncrienre npou3BOAHBIX MOKa3aTeIbHON QYHKINN 1 00paTHBIX TPUTOHOMETPUUYECKUX
(hyHKIIHI
[IpaBuno muddepeHINPOBaHUS CIOKHON QYHKINN
Jlorapudmuueckas npousBonHas. [IponsBogHas creneHHON (GYHKINU C TIOOBIM
BEIIECTBEHHBIM IIOKa3aTeneM. Taliauna mporu3BOAHBIX IPOCTEHIINX JIEMEHTAPHBIX (QYyHKIMH
[onsiTre morapudMmdeckoit mpon3BoHON HYHKIINN
[MpousBoaHAast CTENIEHHOW (QYHKIMH C JIIOOBIM BEIIECTBEHHBIM ITOKa3aTeieM
Tabnuia MpoU3BOTHBIX MPOCTEHIINX dNIEMEHTApHBIX (HYHKINH
[loHsiTHE TPOU3BOAHOM N-rO MOpsAKa
DopMyITBI IS JI-X IPOU3BOTHBIX HEKOTOPBIX (DYHKINH
®opmyna JleitOHMIA TS N-i TPOU3BOTHON POU3BEACHUS IBYX (QYHKIIHIA.
JuddepeHimanbl BRICIIAX MTOPIIKOB
[Napamerpuueckoe 3aganue GyHKIUN 1 ee nudepeHnmpoanme
PackpeiTue neonpenenennocreil. [Ipasuno Jlonurans
®opmyna Telnopa
HUccnenoBanue noBenenus GyHKUUN U HOCTPOESHUE IPpadrKOB
Wntepnonsiiust GyHKIUH
MeTo1bl IPUOIMKEHHOTO BBEIYUCIICHHS KOPHEH ypaBHEHUIH
[TonsTre GYHKUIMN HECKOJIBKUX IEPEMEHHBIX
I'eomerpuueckoe nzodpaxenne QyHKIMN ABYX epeMEHHBIX
[Mpenen ¢pyHKIMM ABYX TIEpEeMEHHBIX
HenpepbiBHOCTD GyHKIIUH JBYX ITEPEMEHHBIX
YacTHble MPOU3BOJHbIE
[Nonstne nuddepennupyeMocT GyHKINN
[IponsBoaHbIE CIOXKHBIX PYHKIINH
Juddepentman GhyHKIIH
KacarenbHast TI0CKOCTh M HOpMaJIb K MOBepXHOCTH. ['eoMeTprudeckuit cMbicn auddepenimana
ITpousBoaHas 1o HanmpaBiIeHUIO. ['pagueHT
YacTHble MpOou3BOAHbIE H AN (epeHIHabl BHICIINX TOPSIKOB
®opmyna Teitnopa s yHKIUH ABYX IEPEMEHHBIX
DKkcTpeMyMbl QYHKIIMU JIBYX MTEPEMEHHBIX
Metosa HauMEeHbIIUX KBAAPaTOB
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Bonpocsl Ha 3Kk3ameH (2 cemecTp)

0 JUCHUIUINHE MaTeMaTHUecKUil aHaIn3

. [lepBoobpa3Has u HeonpeIeICHHBIA HHTETPal

. OCHOBHBIE CBOIICTBA HEONPEIEIIEHHOI'O HHTETPaa

. Tabnu1ia OCHOBHBIX HHTETPAJIOB

. OCHOBHBIE METOIbI HHTETPUPOBAHUS

. UaTerpupoBanme panmoHaNbHBIX (QYHKIAN

. MaTerpupoBanre uppanroHaIbHBIX U TPAaHCIEHACHTHBIX (QYHKIUI

.. Onpenienenue onpeaeneHHOro HHTErpana

. YcnoBus CyIiecTBOBaHUS ONpPEIEIEHHOI0 HHTErpaia

0. HeoOxoammoe u JOCTaTOYHOE YCIOBHAE HHTETPUPYEMOCTH

1. aTerpupyeMoCTh HETPEPBIBHBIX U HEKOTOPBIX Pa3phIBHBIX (DYHKINH
12. OcHOBHBIE CBOWCTBA OMPE/IEICHHOTO HHTETpalia

13. Ouenku unTerpanos. Gopmyra cpemrHero 3HaYeHUs

14. MuTerpan c nepeMeHHBIM BEPXHUM MPENEIOM

15. ®dopmyna HeroTona—JlelioHwuIa

16. 3amena nepeMeHHO! B OTIPEICTICHHOM HHTErpaie

17. ®opmMyna HHTETPUPOBAHMUS 110 YACTSIM B ONPEACIICHHOM HHTETpasie
18. HekoTopsle puzndeckre u reoMeTpudecKrue MPUIIOKEHHS ONIPEeICHHOTO HHTErpaa
19. HecoOcTBeHHBIE HHTETPATBI C OECKOHEYHBIMU TpEeiaMi HHTETPUPOBAHUS .
20. HecobcTBeHHBIE MHTETPAIBI OT HEOTPAHUYEHHBIX ()yHKITHHA

21. IpubnmxeHHOE BHIYMCIICHHUE ONPEeNICHHBIX HHTETPaioB

22. IloHsTHE YUCIOBOTO psAa

23. Pagpl ¢ HeOTpULATENbHBIMU YWIEHAMH

24. 3naKouepeIyrOIINUecs PsIbI

25. AGCOIIOTHAS U YCIIOBHASI CXOJIMMOCTD PSIZIOB

26. Crenennsle psapl . Onpenenenue u o0LIMe 3aMeUaHus

27. NaTepBai CXOJMMOCTH CTEIICHHOTO Psa

28. CpoiicTBa CTENICHHBIX PS/IOB

29. Paznoxxenne GyHKIHIA B CTETICHHBIE PSIBI

30. Psapgp1 @ypre. TpuroHOMETpHUYECKH PSIT M €T0 OCHOBHBIE CBOICTBA
31. Cxoaumocts psina Oypee

32. Paapl dypbe Ui YeTHBIX M HEUETHBIX (YHKIINH

33. Psayg @ypre ¢ nepuogom

P P00 NONWN A WN —

Bonpocel Ha 3k3amen (3 cemecTp)

IO JUCIHUIIIMHE MaTeMaTHYeCKUH aHaIu3

1. JIBOWHBIE HHTETPAIIBI
1. Onpenenenue u yCIOBHS CYyIIECTBOBAHHS JBOMHOTO MHTErpata
2. 'eomeTpuyeckuii CMbICT IBOMHOTO MHTErpaja
3. CpoiicTBa IBOWHOTO MHTETpaIa
2. CBeneHune IBOMHOTO MHTETPajia K IOBTOPHOMY
1. Ciyuait npsIMOYTOJIbHOM 001acTH
2. Cay4aii KprBOJMHEHHOHN 00acTu
3. 3aMeHa IepPEeMEHHBIX B IBOMHOM HHTETpaJIC
4. HexoTopble reoMeTpHUUECKHE U (PU3NYECKHUE IPUIIOKEHHS ABOHHBIX HHTETPAJIOB
1. Beruncnenne oobema
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2. Beluucnenue miomanu
3. Beruncrnenue miomaay moBepXHOCTH
4. Boruncnenyne Macchl INIACTHHKU
5. Beruucienue KoopAuHaT IIEHTpa Mace MIaCTUHKU
6. Beruncienne MOMEHTa HHEPLUM TUIACTUHKU
5. KpuBonuHeiHbIe HHTErpaibl
1. Onpenenenne KpUBOJIMHEHHOTO0 HHTETpajia IEPBOTO poIa
2. Beruucnenne KpuBOJMHEHHBIX HHTEIPAJIOB IIEPBOTO POAA
3. Onpenenenue KpUBOIMHEHHOTO HHTETpajla BTOPOTo poja
4. Boruncnenre KpUBOJMHEMHBIX HHTETPAJIOB BTOPOTO poJia
5. CBa3b MeXAY KpUBOJIMHEHHBIMHI HHTETPAIaMH IIEPBOTO U BTOPOTO PoAa
. ®opmyna I'puna
. YcoBus HE3aBUCUMOCTH KPUBOIMHEHHOTO HHTETpajia OT IyTH HHTEIPUPOBAHUS
. MaTerpupoBanne oHEIX qud depeHITHanoB
. Hexoropsle npunoxeHus: KpUBOJMHEHHBIX HHTEIPAJIOB BTOPOTO poia
1. Beruucienue wiomazau ¢ noMolnbo Gopmyiiel ['puna
2. Pabota cuist
10. TpoliHble HUHTETPAIIBI
1. Onpenenenne TpOWHOTO UHTErpaia
2. Boruncnenuie TpOHHBIX HHTETPaJIOB
3. 3aMeHa IepeMEHHBIX B TPOMHOM HMHTErpase
4. HexoTOpble MPUIOKEHUS TPOHHBIX HHTEIPAIOB
11. TloBepXHOCTHBIE UHTETPAJIBI
1. Onpenenenre MOBEPXHOCTHOIO UHTErPalia IEPBOrO poa
2. BrluncneHue NOBEpXHOCTHBIX HHTETPAJIOB IEPBOrO poa
3. OmnpezeneHue MOBEPXHOCTHOT'O UHTErpajia BTOPOro poaa
4. BoruncneHre MOBEpXHOCTHBIX HHTETPaJIOB BTOPOT'O pojia
5. CBs13b MeK1y TOBEPXHOCTHBIMHU MHTETPAIaMH IIEPBOTO U BTOPOro poAa
12. ®opmyna OcTporpaackoro
13. ®opmyna Crokca
14. CxanspHO€E 1 BEKTOPHOE OIS
1. CkanspHoe nosze
2. BexTopHoe nose
3. IloTeHHAILHOE T10JIE
4. 3agaya 0 MOTOKE BEKTOPHOIO OIS
5. uBepreHuus
6. Hupkysiust. Porop
7. Onepatop I"'ammieToHa

O 0 3 N

3agaum Ha 3k3aMeH (1 cemecTp) nmo aucuuIUIinHe «MaTeMaTHYeCKUIl aHATIHU3)

1. [oka3ats, 4yTO lim an = a (yxaszatb N (8))

N—o0

3n-2 3

a,=——-, .
2n-1 2

2. Jlokasatp, 4TO lim an = a (yxazatb N (8))

N—o0

4n-1
a, =—,
2n+1

3. BbIunCIMT IpeaeIT YMCA0BOM MOCIIEC0BATEIBHOCTH

a=2.
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(3——n)2+(3+n)2

i 2—(3+n

"~>=(3-n)

4. BuUHACTUTE Tpee YACIOBOH TOCIEA0BATCIIEHOCTH

(@) -(2-n)"
= (1-n)’ —(1+n)°

5. BpUMCIHTE IPEIEIT YUCIOBOH MOCIIC0BATEIBHOCTH

6. BpIUMCIMTE IPEIEIT YUCIOBOH MOCIICI0BATEIBHOCTH

lim n(\/n(n—z) —Jn’ —3).

n — oo

7. BpMUCIATH TIPEEN YHCIOBOH MOCIE0BATETPHOCTH

lim 1+2+3+ +n—1
n — oo n2 n2 n2 n2

8. BBILII/ICJ'II/ITI) Hpeﬂen LH/IC.]'[OBOI\/II ITOCJICAOBATCIBbHOCTHU
' (2n+1ﬂ+(2n4—2ﬂ

im .
oo (20+43)!

9. BpIUMCIHTD TIPE/IEIT YUCIOBOH MOCIIE0BATEIBHOCTH

n+1

) 2n+3
lim| ———
n-el 2n+1

10. BbruciuTh npejeln 9uciioBoil Mocae0BaTeIbHOCTH

4
n
. (n*-=-1
lim > .

n — o n

11. Berumcnuth npeacia YHCIIOBOM IOCJICA0BATCIIbHOCTHU
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lim n(\/n2 +14+/n? —1).

n — oo

n — o



. (n—ljm—z
lim| —— | .
n—>eo\ N4+3

12. Jloxasats (Haiita O (8)), YTO:

. 2x?*+5x-3
lim =—7.
x—>3  X+3

13. Jloxasars (Haittu O (8 )), 4TO:

. 2x*+5x-3
lim =—7.
x>3  X+4+3

14. Beraucnuts npeaen GyHKIH

“n](x3—2x—4)(x+l)

x>1  x'4+4x° -5

15. Beraucnuts npeaen GyHKIH
X —=3x-2
im ————.
x—>-1 X4 X

16. Boeruucnuth npeaen GyHKIUI

- (x24—3x-+2)2

x>4x3 1 2x% —x—2

17. Beraucnuth npeaen GyHKIUn

2
“”](sz—x—l)
x>1x342x3—x—-2

18. Beruucnuts npeaen GyHKIUN

J1+2x 3
¢ Jx-2

19. Beruucnuts npeaen GyHKIHA
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lim Y1=X =3
x>8 243x
20. Berancnuts npenent GyHKIUn
) x-1
lim ——.
Xx =1 3/X2 _1
21. Beraucnuts npenent GyHKIUn

lim MX+13 —24x+1

X =3 X2_9

22. Haiitu quddepenman dy
y = xarcsin(1/x)+ In‘x+\/x2 —1‘, x > 0.

23. Haiitu quddepenman dy

y = tg(2arccos\/1—2x2 ) x> 0.

24. BpauciIuTh NPUOIMKEHHO ¢ TOMOIIbio nuddepeHimaa.

yzi/i, X=17,76.

25. Haiiti mpon3BOAHYIO.
2(3x3 +4x% — X — 2)

Y= 15+/1+ X

26.  HaiiTi npousBosHyIo.
(Zx2 —1)\/1+ X’
= 3x°3 '
27. Haiitu npou3BOIHYIO.
_xt-8x°
2(x2 - 4) '

28. HaiiTi mpon3BOAHYIO.
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22Xt —x-1

3#2+4x'

29. HaiiTit mpon3BOIHYIO.

XX =2
N
30. HaifTi mpoH3BoHyio.
(x2 - Z)W
24x° '

31. HaiiTi mpon3BOJHYIO.

y:

1+ x2

o2J1+2x2

32. HaiiTit mpon3BOJHYIO.

VX-1(3x+2)
Y= Ax? '

33. Haiiti mpon3BOAHYIO.
3
(1+x%)

3x°

34. Haiiti mpon3BOAHYIO.
x° +8x° —-128

J8—x°
35. HaiiTi npou3BoaHYyIO.
. 1 sin’ 3x
y =SIn \/§ + -
3 COS6X

36. HaiiTi mpon3BoHYIO.

y:

1 cos’ 3x
y=cosin2—=———.
3 SIN6X

37. Haiiti mpon3BOAHYIO.



1 lsin24x

=tglg—-+ :
y=49 g3 4 cos8x
38. HaiiTu mpon3BoaHYyIO.
2
y=ctg35 ==X,
8 sIn8x

39. HaiiTit mpon3BoOHYIO.

_ cossin5-sin® 2x
2cos4x

40. HaiiTin mpon3BOgHYIO.

_ sincos3-cos” 2x
4sindx

41. HaiiTu npou3BOIHYIO.

_cosIn7-sin®7x
7cosldx

42. Haiit IpON3BOIHYIO.

tg X —ctg X

N

43. HaiiTi nmpou3BOHYIO.
Jx -2
\/5X

44. HaiiTin mpou3BOHYIO.

y =arctg

y =arcsin

y = (al’Ctg X)(]/Z)In(arctg X) .

45. Haiitu npousBoaHyto.

y = (sin \/Y)m(smm.

46. HaiiTu npou3BOJIHYIO.

1/, > x> .2
= —(x*+8)x*—4 +—arcsin=, x>0.
y 24( ) 16 X

47. HaiiTi MpOU3BOIHYIO.
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4x +1 1 4x +1
rctg :

= +—=arctg——
16x° +8x+3 /2 J2

48. HaiiTu NpOU3BOTHYIO.

xarcsin x
= " 1 Iny1- X2,
J1-X?

3agaum Ha 3K3aMeH (2 cemecTp) Mo AucHUNIMHe «MaTeMaTHyecKuii
aHaJIM3»

1. HaiiTi HeonpeneneHHpIe HHTErpaibl. Pe3yinbpTaThl MpoBepuTh qUQGEpEeHIINPOBAHNEM.

dx
1 a) [ COSXOX 6) [—— xIn(x? +1)dx
a)'[\/sinzx : J‘X3 +8 & I ( )
I (x="7)dx
x> +4x+13

a)j sin2xdx 6){ (x—8)dx
J1+cos2x Ja—2x—x?
2x% —3x +1

0] X3 +1

») [ xsin 3xdx

dx

b

2. B a), 6) none3ysice popmynoit Hetorona — JIeliOHMIIA BEIYHCIUTE ONPEIeTICHHBIA HHTET Al j f (X) dx;
a
B) Haiit tutomanes Gurypsl orpanndeHHol TMHUSIMU. ClieNaTh YepTexk.

1 dx 16 5 )
1.a)j—; 6)j 256—x° dx; B) y=x2y=6-x; y=0.
0 X2 +4x+5 0
V4 1
2.2) [ xcosxdx: 6) [ x*V1-xZdx; ) Y2 =90X; y=X+2.
0 0

b
3. Bprumcnuth npubIMKEHHOE 3HAYEHUE ONPEAETICHHOIO MHTEerpala j f(X) dX ¢ momomsio dopmyssl

a
Cumricona, pa30ouB OTpe30K MHTerpupoBanusd Ha 10 yactel. Bee BEIYHMCICHUS TPOU3BOIUTE C OKPYTICHUEM
JI0 TPETBETO NECATUYHOTO 3HAKA.

6
j\/x2 +16 dx
4

4. BBIYUCINTH HECOOCTBEHHBIM MHTETPAJl IIH JIOKA3aTh €r0 PACXOAUMOCTh

64



dx = dx 2 dx
J. 2 2. .[ 3 ) 2
1 X°+X s XIn®Xx oLl X+X

5. Haiitu cymmy psna.

i 6
“~9on?+12n-5

6. HccnenoBaTh Ha CXOAMMOCTb PSiL.

= n+l = (n1y’
1. Zm 2.y et

n=2 n=1 2
7. UccnenoBaThs Ha CXOOUMOCTD psn.

2 2
= 1( n \" © 1 1Y)
1.Z—n — | Z.Z—n 1+ .
n:]_ 3 n +1 n:l 4 n

8. HccrenoBarh Ha CXOUMOCThD PSI.

3 i(_l)“ﬂ%. . i(_l)““(Zn”Hjn.

n=1
9. Haiitu o6nacth CXOAUMOCTH (DYHKITHOHAIBHOTO Psijia.

nzl(X+n

10. HaiiTi 9acTHbIE MPOM3BOIHBIE IEPBOIO M BTOPOTO MOPsIKa PYHKIIHHA.
Layz=x"; 6) z=y?JInx

11. BBI4ucInTh NPHOIIKEHHO ¢ TOMOIIBI0 romHoro auddepenmuana ¢ tounoctsio xo 0,01,

(1,03)%./0,98

12. Haiiti rpamment dynkmmn Z = f (X, y) B Touke M (X, y)

1. z=xy—2x*+4y—-5, M(2;3) 2. z=arctg (v/x), ML1)
13. Uccaenosath pynkumio Z = f (X, y) Ha KCTPEMYM.

1. z=6y—3y? —2x> —8x—6 2.2=x>+8y> —6xy+1

3anaum Ha 3Kk3aMeH (3 cemecTp) Mo AucHunInHe «MaTemaTnyecKkuii
aHaJIU3»

1. Beruuciaurhb I(x — y)ds , tne K — otpesok npsimoii ot A(0;0) no B(4;3).
K
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2. HaiiTi KOOpAMHATHI IIEHTPA TAKECTH JTYTH MUKIOHI6I X=t-Sin t, y=1-cost (0 <t < )
3. Tlpumenss dopmyny ['puHa, BEIMUCITUTH

I = ifZ(x2 +y2)dx+(x+y)2dy,
C

eciu C — koHTyp Tpeyroubhuka ¢ Bepmmaamu L(1;1), M(2;2), N(1;3), nmpobGeraecmplii MPOTUB X012
4aCOBOW CTPEJIKU.

2.2 v )
4. Bpruucnuth uHTErpan [/ :'U X"y zdxdy mo BepxHEil cTOpOHE BepXHEH IMOJIOBUHBI chepbl
S

X>+y*+2°=R?,

5. Ilpumenss dopmyny Crokca, Haiitnm [ :§x2y3dx+dy+zdz, ecmu C — OKPYKHOCTb
x2+y?=2° 7=0.

-

6. Haiitn motok pammyca — Bektopa I =Xi+Y]+2ZK wuepes 3amkHyTyl0 MOBEpXHOCTH

z=1-x"+1>,2z=0,(0<z<1).
7. HaiTu mMpKyJIAIUI0 BEKTOPHOTO MOJIS
F= (x+3y+2z);'+(2x+z);'+(x—y);€
1o KoHTypy Tpeyroipauka MNP, riae M(2;0;0), N(0;3;0), P(0;0;1).

6 2x
Breruncnuth I dxj Y dy
8. 4 X X

2
9 Beruucianute H% dxdy ; S: x<2,y<x, yx>1.
S

10 [Tepexons K MOMSIPHBIM KOOPIWHATAM BBIYUCIUTH H R? —x? — y2 dxdy; S: y® + x> <Rx
' S
XZ
11. BeyucnuTh miIomaas TIOCKON (UTYpHI, OTpaHUYECHHOU JTUHHUSIMHU y:7, y=x+3, 2
X+y=6.
12. Beruucnuth 00beM Tela, OrpaHUYeHHOTO MOBEpXHOCTAMU Z=XY, X+y=1, z=0

13. BerunciuTh TUIOIMAAbh TOW YaCTH TOBEPXHOCTH Z=X, KOTOpas 3aKJII0ueHa BHYTPH IWIHHIpPA
X*+7°=1 u pacIoysokeHa B IEPBOM OKTaHTE.

14. HaiiTi KOOpIMHATHI IIEHTPA TSHKECTH OJHOPOJAHON (DUTYPBI, OTPAHUUYEHHON JTHHUSIMH yZ:x,
y=x.
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15, HaiiTi MomeHT nHepuuu |y 0IHOPOIHOI MIIOCKON (GUIypEI, OTPAaHUYICHHOM IMHAAME  (X-
a)’+(y-a)’=a? x=0,y=0 (0<x<a)

1-y 1-x-y

1
Borauciuth jdyj dx I(1+ x)dz.
16 0 0 0

17. € mOMOLIBIO TPOMHOrO MHTErpaja BBIYUCIMTH MAcCy Tella C HEPEMEHHON IUIOTHOCTBIO
4= u(X,y,2), OrpaHUYEHHOTO YKa3aHHBIMU MOBepXHOCTsIMHA. OOJIacTh MHTETPUPOBAHUS U

JaHHOE TeJIo n300pa3uTh Ha yeptexax (= (2+X)y;x=0,z=0,y=0,Xx+y=2,y=+/2-Z

18. HaiiTh MOMEHT HMHEPIIMM OTHOCHUTEIBHO OCH (Z OJHOPOJHOTO Tejla, OrPAaHUYCHHOI'O
mockoctsamu Y=4, =0, z=1 u nuIuHAPOM y=X2.

19. Ilonw3ysck dhopmynoit I'puna BBIUHUCIIUTH KPUBOJUHEWHBIN HHTErpan

§ (y? +3x?)dx+ (2xy — y?)dy, rme L — mpoGeraemblii B MOJIOKHTEILHOM HAIpPaBICHUH
L
(TPOTHB JBMIKCHUS YaCOBOM CTPEJIKH) KOHTYp TPEYyroJibHUKa ¢ BepiinHamu B Toukax A(1;1),

B(2;2), C(1;3). [IpoBeputh HalACHHBII PE3yJIbTAT, BEIUUCISS HHTETPA HEITOCPEICTBEHHO.

1 y?
Berancnuth _[dy J. (x+ 2y)dx
20. 2100

o1 Beramciuts ” (x? +y)dxdy ; S: y? <x,y>x%
S

[Mepexons K TOJISIPHBIM KOOp/IMHATaM BBIUKCITUTD I I arctg Y dxdy; S:
22. S X

y2+x221,x2+y2£9,y2%,y£x\/§

23. BBIYHCITATD IUIOMIANb TUIOCKOH (UIypHI, OrpaHHdeHHON muamaMu y° + X2 =1, x*+y?=25,

y:x\/§,x:0.

SAJAHUA U1 PACHETHO-TPAOHUYECKHUX PABOT (1 cemectp)

IIpenensr:
3anaua 1. JJokasars, ato [IM d, = a (yxasats N (8))
n—o0
3n—-2 3 4n-1
11. @, = , a=—. 12. @, = , a=2
2n-1 2 2n+1
7n+4 7 -
13.8 =——, a=-—. 14, an:2n 5, _2,
2n+1 2 3n+1 3
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7n—1 4n? +1 4
54 = , a=/1. 6.4, =———, d=_.
SR B H Tty T3
9-nd 1 4n—-3
7.4, = , A=——. 8. a = , a=2.
H S T ond 2 H S T o
1—2n2 1 5n
194 =——, d=——. 110.a, =———, a=-b.
" 2440’ 2 " n+l

3agava 2. Beruuciauth npeacibl YUCIOBBIX MOCJIEA0BATCILHOCTEH.

2.1. lim (3—n)2+(3+n)2. 22. lim (3—n)4—(2—n 4.
"> (3-n) —(3+n) > (1-n)* —(1+n)’
23. lim (3—n)4—(2—n)4. 24. lim (1—n)4—(1+n)4
"> (1-n)’ ~(1+n)’ "> (L+n) —(1-n)’
25. lim (6—n)2—(6+n)2. 26. lim (n+1)3—(n+1)2.
"> (6+n) —(1-n)’ = (n-1)’ —(n+1)’
2.7. lim (1+2n)3—8n3. 28. lim (3—4n)2 :
"= (142n)° +4n? "> (n-3) —(n+3)
29. lim (32—n)3 5

">=(n+1)" —(n+1)

1o lim (n +1)2 +(n—l)2 —(n+ 2)3 |
n o (4—n)3

3anaua 3. BerauciuThb npenensl YNCIOBBIX MOCIEI0BATEIFHOCTEH.

3.1 lim n(\/n2 41440 —1). 32 lim n(\/n(n—z) —Jn’ —3).

33. nIiﬁrnoo(n—%/n3 —S)n\/ﬁ. 3.4, n|imw[\/(n2 +1)(n2 —4) —Jn* —9}
\Jn>-8— 4/ ’+5
35. lim " \nfn(n ’ ) 3.6. Iim(\/n2—3n+2—n).
n — o n n — o

3.7. lim (n+3/m). 38. lim [\/n(n+2)—\/n2—2n+3}

n — oo n — o
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3.9, nIi%moo[\/(n +2)(n +1) —\/(n —1)(n+3)}.

3.10. nIiﬁmoon2 (4 /n(n4 —1) —ﬁ)
3w.Hn1Jn(n+&)01+2)(Jn3—3—~Jn3—2).

n — o

3amaua 4. BEIYuciuTh npeaebl YUCIOBBIX TOCIEI0BATCILHOCTEH.

. (1 2 3 n-1 _(2n+1)4(2n+2)!
41. lim — t+t—+t—+..+ . 42. lim .
n>x\n® n? n? n? i > o (2n+3ﬂ
_ 1+3+5+7+“A(2n%n n+1
43. lim — .
n — oo n+1 2

A U o 14243+...+n
4.4. lim 5. lim .

. 4.5,
noe 2043 "= \ont +1

_ 1+3+5+_A(2n—ﬂ
46. lim .
noe  14+24+34..4N

[143+5+7+...+(2n-1) }
47. lim —n|.
n — oo n+3

_ I |
4&|"n1+4+7+nﬁ{3n 2) Am.ﬁm(n+4)'(n+2).

oo feptinel o (n+3)!

4m."m(3n—nh{3n+ﬂ{
n->e=  (3n)i(n-1)

3amaua 5. Berauciuth npeaensl YUCIOBBIX TOCIEI0BATSILHOCTEH.

- (n+1)" C (2n+3\™
51 lim| —— | . 52. lim .
nool n—1 n—>ol 2n+1

2 n4 n+2
) n- -1 ) n-1

53. lim > . 54. lim| —= .
n— o n n— o n_|_3
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55. lim

n — oo

n2
2n? +2
2n>+1 )

57. lim

n — o

n®+5n+1

. (6n—7)3n+2
59. lim :
n—el 6N+ 4

2 n/2
n —3n+6j

3agaua 6. [Jokasars (Haiiti O (8)), qTO:

. 2x*+5x-3
m =

6.1 li —7.
X+3

X — -3

. 3x*+5x-2
m =

6.3. li —7.
X+ 2

X > -2
6x +x-1
X+1/2
. 9x% -1
6.7. lim =
x>43x +1/3
3x*—2x-1
X+1/3
3agaya 7. Beraucnute npenenst pyHKIU.
(x3—2x—ﬂ(x+n
X! +4x* -5
2
_ (x24—3xa—2)
73. lim : > .
X>-AX7 42X —X—2
2
_ (x2+2x—3)
75. lim . > .
x> -3 X° +4X° +3X

@+xf—ﬂ+3@
X+ X° '

6.5 lim —5.

X —-1/2

—6.

6.9. lim -4,

X —-1/3

7.1. lim

X — -1

7.7. lim

x—>0

70

. 3x*-5x-2
6.8. lim =

X —2

(3 —en+7 )
56. lim > .
n-o{ 3n°+20n-1

- (n_10j3n+l
58. lim .

n—el N+l

2 2n+5

] 3n“+4n-1

5.10. lim > .
n—e«| 3n°+2n+7

5x* —4x-1
Xx—-1

4x* —14X+6
X—3 B

6x* —x—1

X—1/2

6.2. lim 6.

X —>1

6.4. lim 10.

X —>3

6.6. lim 5.

X =12

1.

X—2

7X*+8x+1
X+1

6.10. lim —0b.

X —-1

x}—-3x—-2

72. lim >
X + X

X —>-1

2 2
7.4. lim (2X _X_l)

x>1x 4 2x2 —X =2

3 2
76 lim <X —2x—1)

x>1 x* 4 2x+1

X2 =2x+1
x>12x° —=x-1



x3—3x-2
7.9. hm-———————
x—>—1X —-X-2

3agaua 8. Boruucnuts npeaensl QyHKIHA.

\/1+ 2X -3

7.10. lim

X* +5X* +7x+3

x>1x3 +4AX% +5X+2

J1-x -3

X — -8 2_|_\/_

VX+13-24x+1

x? -9

Yx -2
Jx -4

81| g2. lim
s Sx—2
. Alx—1 )
8.3 lim . g4 lim
x—>13/X2 -1 X —>3
. 3IX—6+2
85 lim EEr-e— 8.6 lim
X = =2 X’ +8 X — 16
J9+2x 5 a5 lim
8 x—>8 \/_ 2 ' ' x—>0
38+ 3x+ X3 —2 .
9 lim g.10 lim
Xx—0 X+X Xx—0
JAuddepenunpoBanue:

3agaua 1. Haiitu quddepennman dy

11, y:xarc:sin(]/x)+ln‘x+\/x2 —1‘,
12. y=tg(2arccos\/1—2x2), x> 0.

13. Y =1+ 2X —In‘x+\/1+ ZX‘.
14y = x2arctgx? —1—x2 -1.

15y = arccos(]/ V1+2x? )

16. y=x|n‘x+\/x2+3‘—\/x2+3.

17. y =arctg(sh x)+(shx)Inchx.

18. Y = arccos(( )/( 2\/_))

V1-2X+x* —(1+X)
" .

327+ x — 327 - x

x+23/x74



19.y = In(cos2 X ++/1+ cos* x).

110. Y = In(x + 1+ X2 )—\/1+ X° arctg X.

3agaya 2. Beraucnuth npuOIMKEHHO ¢ TOMOIIbio nudhepeHmmana.

2.1. y:%/;, X=17,76.

23 y:(x+\/5—7)/2, X =0,98.

25. y=arcsinx, x=0,08.
27.y=3X, x=26,46.
20. y=x", x=1,021.

3apaua 3. Halitu npou3BoHY1O.

2(3x3 +AX% —X— 2)

MY T T s e
iy X' —8x°
) oy
(1+ xs)\/1+ x®
35y = = :
12x
(x2 —6) (4+ xz)3
37.y = 20 .
4+3x°
39.y =

3anaua 4. Haiitu mpon3BoIHYTO.

=2
4.1. y=Sin\/§+lsm 3X.
3 coS6X

22 y=3x*+7x, x=1,012.

24. y=3[x, x=27,54.

26. Y =3X° +2x+5, x=0,97.
28. Y =X +X+3, x=197.

2.10. yzﬁ/i, x=121.

(2x2 —1)\/1+7

3.2. =

y 3x°
sy = 2x* —x -1
7 32+4x

XZ

36. Y :ﬁ.
(x2—8)\/x2—8

38. Y = ™
(1+ x"’/“)2
310. Y =4 o
1 cos® 3x
42.y=cosln2 —=— :
3 sSIn6x
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43 y—tglgl+18in24x 4.4 y—ctg35—lcosz4X
- 3 4 cos8x - 8 sin8x
cossin5-sin? 2x sincos3-cos? 2x
45 Y = : 46. Y = _ :
2C0S4X 4sin4x
cosIn7-sin?7x
47. Yy = :
7coslax
1 cos®8x
48. y=cos(ctg2)—— .
Y ( J ) 16 sin16x
1 sin?6x
49. Yy =ctg(cos2)+— .
Y g( ) 6 cosl2x
2
410. y = 3/ctg 2 —ic‘?s 1OX.
20 sin20x
3anaua 5. Halitu npou3BoIHYIO.
tg X —ctg X _ Jx=2
51. Yy =arctg————. 5.2. Y =arcsin :
2 J5x
2x-1 > 9 . 2x-1
53. Yy =——+/2+ X— X" +—=arcsin
4 8
J1+x2 -1
54. Yy =arctg ———.
X
55 y—arccosﬂ 5.6 y—\ﬁarctg X1
Jx*+16 3 J6x

5.7 y—llnx—_l—larctgx
T4 x+1 2 '

58. Y = %(x—4)\/8x —x* —7 —9arccos, /XT_l

(1+x)arctgv/x 1
g + .
X 3x+/x

x3 2+ Xx°
5.10. Y = 3 arccos X —

59. Y =
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3anaua 6. Haiitu mponsBoIHyTO.

6.1.

6.5.
6.7.

6.9.

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

710. y=1In

n sin\/;
y = (arctg x) V2" 62. Yy = (sin Jx )I binx).

X

y=(sin X)Se : 6.4. y = (arcsin x)ex .

arcsin x

y= |nX)3X- 66. Y = X

tg X

(
(

y =(ctg3x)™ . 55, y = X°
(

y=(tg X)4ex : 6.10. y =(cCOS 5X)ex .

3anaua 7. Haiitu mpou3BOIHYIO.

1, > X2 2
= —(x*+8)Vx* -4 +-—arcsin=, x>0.
y 24< ) 16 X
y = ax+l + 1 ar(:tg—A'XJrl
16x° +8x+3 2 J2

y =2X— In(1+ J1—e* )—e‘zx arcsin(ezx).

y =/9x ~12x +Barctg(3x~2) ~In(3x 2+ Ox* ~12x+5 |

/ 2
}’=i1\/2x—x2+lnlJr le X
X — X —

2

X .3 1 [z _q
y:aar03|n—+a(x2+18) x*-9, x>0.

X
y—iarctggx_lJrl- 3x-1
J2 J2 3 3x2-2x+1

y=3X— |n(1+ V1-e®™ )—e‘3X arcsin(egx).

y= In(4x—1+ J16x% —8x+ 2)—\/16x2 —8x+2arctg(4x—1).

1+2 _X_X2+ 4
2X+1 2x+1 '
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3anaua 8. Haiitu mponsBoIHyTo.

xarcsin x
8.1 Y= +Inv1-x°.

J1- X2

_ 2
82. y=4In X v 4X.

1++/1—4x° X’
83. Y = x(2x2 +5)\/x2 +1+3In(x+\/x2 +1).

2

: X“+2
8.4. y = x>arcsin X + 1-x°.

g5. y = 3arcsin + 244X +2x—2, 4x+1>0.

4x+1
86. Y =+/1+ x* arctg x — In(x +1+X° )
2

8.7, y = 2arcsin +V9X2 +24x+12, 3x+4>0.

3X+4

8.8. y:x(2x2 +1)\/X2 +1—In(x+\/x2 +1).
/ 2
8.9.y=In(x+\/x2+1)— L+X .

X

810. Y = v1—3x—2x% + iarcsin M

22 J17

I'paduxn
3anaua 1. [IpoBectu nonHOe Kccine0BaHNe GYHKIUI U TIOCTPOUTH HX TPapUKH.
11y =(x*+4) /% 12,y =(x* = x+1) /(x-1).
13,y =2/(x* +2x). 14y =4%*/(3+ ).
15,y =12x/(9+ ). 16,y =(x* —3x+3) /(x-1).
17.y=(4-x%) /% 18,y =(x* —4x+1) /(x-4).

1.9. y:(2x3+1)/x2. 1.10, y=(x—1)2/x2.
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3agaua 2. [IpoBectu monHOE HccnenoBanne (yHKINA U TOCTPOUTH UX TPa(UKH.

52041
21y =(2x+ 3)6_2(”1) . 22. Y = m
23, y=3|n%—1. 24.y =(3-x)e*?.
i X
2.5. y:ﬂ. 2.6. yzlnm+1.
$2060)
27.y =(x—-2)e*™. 2.8, y:m.
2.9, y=3—3lni. 2.10. y=—(2x+1)ez(x+l).
X+4

3AJJAHUSA JJIS1 PACHETHO-TPA®UYECKUX PABOT (2 cemectp)

HNuTerpupoBanmue:
3ananue 1. Haiitu HeonpeneneHHble HHTErpasibl. Pe3ynbraTsl npoBeputh AndGepeHInpoOBaHUEM.
dx dx X —7)dx
1.a)jc"” o) [— 8) [ xIn(x* +1)dx r)jg—)
/sin® x X° +8 X“+4x+13

5 )I sin2xdx 6)I (x—8)dx
.a Y
V1+c0s2x Ja—2x—x2
2x% —3x +1
T) j—

») [ xsin 3xdx

x®+1 dx
e” dx (2x-=1)dx :
3.a) j4+62x G)Jm ») [ xarcsin xdx

)I (3x—="7)dx
T
x® +4x% +4x+16
A IcosSxdx 6{ (x—2)dx
.a - .
3+2sin5x VX% —2x+5

F)I dx
X3+ X2 +2X+2

x2dx (5x +3) dx 1
5. 6 ) | Xxarcsin=dx
0] ‘_81 )Ix2+10x+89 ) X

B [ (x+2)e>dx

4
N I(5+3):n X) dx
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J (x+1)dx

X arctg 3x dx
5x% +2x+1 B)I J

o | e3*dx
16+e>
X2 +4x% +3X+2
J (x+2)2(x* +1)
J sinxdx 6)I (x—=5)dx B)j X dx
3/2 +3c0s x 6+ 4x — X2 sin? x
2x3 +7x? +7x-1
r)j 2, 2 dx
(X+2)°(x°+x+1)

B) j x>arctg x dx

8. ) .[Xz zx dx 6).[ (2X+3)dX
V15— 4x2 + 4x

3x° +x+46
FI 2,02 X
(x— 1) (x“+9)

(2X +1) dx 3 2
9. a) 6) ) | X7 In(L+ x“) dx
'[ 4+1 Ix/x2+4x+2 '[
4x° 4 24x* +20x—28
r J. 22
(X+3)°(x“+2x+2)
10. a) jes'” *sin 2xdx 6) I—(Zx 5)dx B I—Inc_oszxdx
X +6Xx+13 sin® X
3
X X° X—=
: j +6 g +28 8dX
(X+2)°(x“+4)
3aganue 2. B a), 0) momne3ysice (opmynoii Herorona — JlefiOHMIIA BBIYUCIUTD ONPEACICHHBIA HHTETPaj
b
[ £(x) dx;
a
B) Haiitu mutomane ¢uryps! orpanndeHHoN TUHUSIMU. CliesaTh YepTex.
1 dx 16 5 )
La) [ ————; 6)j 256—x° dx; B) y=x2y=6-x; y=0.
0 X2 +4x+5 0
T 1
2.2) [ xcosxdx; 6) [ x*V1-x*dx; B) Y2 =9X; y=X+2.
0 0
/3 5

3.a) [cos®3xdx;

dx
0) ;
0 £Q5+xﬁv25+x2

B) Y2 =9x; y=3X.

4a)j dx 6)? dx
XE X+ 0 (9+x%)%2"
B)y:3x +1, y=3x+7.

L x2dx B2 gy
. 6) J‘

0 (5-x%)° |
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2 2 [2
6.a)jxexdx; 6)IX—41dX;
0 1 X
B oxdx V224 gy
7.0 [ ——; 6 |
0 V1+3x? 0 J(1-x?)?
73 sinxdx 3 dx
g.a) [ ———; o |
0 3—2C0SX 0 \(4=x?)3
B)Xy—4=0; x=1;x=4;y=0.
/4 1 4
9.a) [xsindxdx; 6 [ X_ dx
0 04/(2—x%)¥?

BX>—4y=0; y=0; x-2=0

—r/2 2 2
10. a) j(cosx+_ijdx; 6)Ix—dx;

2
716 sin™ X 0V16—x°

B)Y =X2+2X; Y =X+2.

b

3aganue 3. Bpruucnuth npubIMKeHHOE 3HAUYEHUE ONPEAETICHHOTO WHTErpaia J. f(X) dX ¢ momompio

a

dopmynel CuMIICOHA, pa30UB OTPE30K MHTerpupoBanus Ha 10 dacteit. Bce BBIYMCICHUS TPOU3BOIUTH C

OKPYTJICHHEM IO TPETHEro AECATHUHOTO 3HAKA.
1. ? Jx? +16 dx 2. lfm dx
-4 0
4, }\/m dx 5. ]“W dx
-9 -6
7. Tm dx 8. }\/m dx
= -3
10. Tm dx
-7

5
3, j\/XZ +2dx
5

2

6. j\/x2+5dx
8
8

9. j\/x2+6dx
)

33,[13H](Ie 4. BEIYUCIUTH HECOOCTBEHHBIH HUHTCTpaJl WJIN AJ0Ka3aThb €ro pacxXoJUMOCTb

+o0 dX +o0 dX
1'J- 2 2'.[ 3
1 X“+X s XIn®x
+00 dX +001+X2
4.]2— 5.j 5 OX
e XS HX+2 5 X
7+°° dx 6 T x dx
2 X+4X 3 x4 -4
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3? dx
1 x+x?

5 *j” dx
O X2 44x+9

+00 dX

9. | —=
3 XX



+00

x dx
1o.j _
1 X°+4

3agaya 1. Haiitu cymmy psana.

o 6
H §9n2+12n—5'
& 6
a z9n +6n—8
X 2
e §4n +8n+3
2 3
H Z9n +3n-2
2 1
1.9. Z:;n et

3apaua 2. HccnenoBate Ha CXOOUMOCTD Psif.

“ n+1
2.1. ;2” (n—l)!'

= 2" (n®+1)

2.3. Z (n+1)

n=1

(2n+2)! 1
2.5. §—3n+5 o
5
. arctgH
2.7.%1: v

=N 1
9. tg —.
2 2 o5

3agaua 3. VccregoBats Ha CXOUMOCTB P,

2
= 1( n \"
3.1 —_— — .
;3”(n+1j

2
© 2 n
33, Z(an +1] .
n=1

n°+1

Pannr:
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. (4n -3
3.7.
Z 5n+1

n=1
. T
3.9, Znarcsmn -,
ry 4n

3anaua 4. UccienoBats Ha CXOIUMOCTD PSII.

n+1 2n+1
. Z n(n+1)

(_1)n+1

=~ In(n+1)
= (-1)"2n’
~n*—n?+1

(-1

=nin(n+1)

Ms ©

4.3.

4.5.

4.7.

w5 2

n=1 ’\/ 3n +1

2n+2
6.6. Z(Sn+l} (n+l)3.
n2
e n
3.8.;(1()“5} |
2
= (n+2)
3.10.;(?)”_1) .

- Z n+1(2n+1jn'
w3 (Y

—n Inlnn)lnn'

= (n+1)Inn

w3 LU

3agaua 5. Haiitu 06macTb cxoauMocTs (PyHKITMOHAIBHOTO P/,

& (Y

) (x+n)_]/5'

5.3. i n L

= n+1(3x2 +AX+ 2)n |

n

= X
5. >

n=1

“n+3 1
5.6. .
; n+1 (27x2 +12X + 2)n

o X
5.7. Z >

=1+ X

5.1.
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o U

Y 1+X

5.4, gns—_:l(xz —4X + 6)n .

2 n2" 1
5.8.

w1 N+1(3x* +8x+6) |



5.10. Z

) 4”(n2 +1)

21 (1+xjn o (X2—6x+12)n

(I)yHKIII/Iﬂ HECKOJIbKUX IIEPEMEHHBIX:

3agaua 1. Haiitu yacTHBIE TPOM3BOAHBIE TIEPBOTO U BTOPOTO MOPSAKA PYHKIIAH.

.a)yz=x"; 6) z=y?JInx

In x

I=—" 1 6) 2=
arctg(y/x) . O 277
3.2) Z=X y+3i; 6 7= (x*+y?)°
X 3

4.2) Z :arctg§ . 6) z=Sin*(X+Y)

2.,2
5.a) Z=arctg (xy) ;6) 7 =2y
X +

6.a) Z=(2X—Yy)/I(X+2y) ;6) Z -

X+y
T.a)2=+X2+3x%y—y3 ; 6) z=x%
2

8.a)2=(2xy)[(X-Y) ; 6>2=1X

2 2 X+y
9. Z=X"SIn ;0) L=
a) y ;0 1-xy

10.agu=ylx+z/y+xlz ;6 z=x¥

3anaua 2. BeranucauTh NPpUOIIKEHHO ¢ OMOMIBIO TIonHoro auddepenmmana ¢ tounoctsio go 0,01.

1. (1,03)%,/0,98 2. /(3,01)2 + (3,96)? 3.1,04%0
4. (1,02)%(0,97)2 5.1n(,/0,99 +3/1,04 —-1)  6.1,03%%
7. (0,99)*(1,01)2 g eMo1t 9. In(3/1,03 +4/0,98 —1)

10. In(3/1,03 +4/0,98 —1)

3apaua 3. Haiitu rpaguent dymxman Z = f (X, y) B Touke M (X, y)

1. z=xy—2x*+4y—5, M(2;3) 2. z=arctg (v/x), ML)
3.2% =xy, M(4;2) 4.2 = 24 - M(=12)
X +y
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2
5.2=x2+Yy?, M(4:2) 6.2:20—%—y2,M(4;2)

7. 2=5x%y? —3x° + y*, M(11) 8.z =x%—2xy+3y—1, M(L2)
_ O .. C£u2y 2.3 .4 .
9.2__X2+—y2’A4( 1,2) 10. z=5xy-3xy° +y", M(4,2)

3anaua 4. Uccnenosats QyHKIuio Z = f (X, y) Ha DKCTPEMYM.

1. 2=6y—3y? —2x?> —8x—6 2. 2=x3+8y> —6xy+1
2
3. 2=YyJ/x -y —x+6y 4.7=
1-2y
5.2=X> +y? —3xy 6. Z=2xy —4X -2y
7. z=eX(x + y?) 8.2=x>+y>—2x—-2y+8
9. z=3X+6Yy— x> —xy—y> 10. z=x3y2(6—x—Y), (x>0,y >0)

3AJJAHUA JJIS1 PACHETHO-TPAOUUYECKUX PABOT (3 cemectp)

1. 3anuchk N0 TOUKAM YpaBHEHUS IMHUU — IPSAMBIX U TapabouJ,
OrpaHUYMBAIOLIUX 00J1aCTh UHTErPUPOBaHUA. PaccTaBUTH Npeseibl
MHTErpupoOBaHMUA B IOBTOPHOM UHTerpaJie JJid JBOWHOIO UHTerpasjia
] f (x,y)dxdy v u3MeHHUTb NOPSOK UHTETPUPOBAHHUSL.

¥ oA

-4 & 3 »

-2

Puc. 29
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2 xV3

2. BEIMHCIHTE fdx f xydy.

JCE

Fdxdy;é" rx =2,y = x,xy =1L

3. BLiuHCAHTL f

q‘

4. Tlepexola K NONAPHBEIM KOOPOHMHATAM BEIYHMCINTE ﬂ’ Vi +yidxdy; S:x® + y*
. 5
<a“.
5. BLIYHC/IHTE IOk IVIOCKOH GHIYPEL, OTPaHHYeHHOH THHHAMH X -
+y?=2xx% +y® =4x
6. BeryHCcuTE 00beM Tesla , OrpaHHYeHHOr0 NOBePXHOCTAMH
3x+2y+z—-6=0,x=0,y=0,z=0.
7. BEIMHCIHTE 01316 YaCTH IOBEPXHOCTH Az
= XV, pacloJIoXeHHOH BHYTPH [UIHEApa X2 + y% = a2
8. HaiiTu 1eHTp TSXXeCTU OAHOPOAHOM GUTYPHI, OTPaHUYEHHOW JIMHUSMU
y* = 2px,x = 2p.

9. HaiiTh MOMEHT MHEPILMH OTHOCUTETbHO 0CcH UX 0JHOPOHOM QUTYDHI,
OrpaHMYEHHON IUHUAMU YV = 4 — x?, y = 0.

11. C noMoI1bI0 TPOWHOI'O UHTErpaJia BBIYMCIAUTh MAaCCy TeJia C IepeMeHHOHU
IJIOTHOCTBIO {4 = p(X,V,Z), orpaHMYEHHOr0 yKa3aHHbIMHU [OBEPXHOCTAMHU.
06J1aCcTh UHTETPUPOBAHHUA U JIAHHOE TeJI0O U300pa3UTh HA YEpPTEKax.

XZ

X2+ yi—4y=0,z=4— x*,z=0.

»
x%+y?

#:

12. Ha'Tu KoOpZAMHATHI LEHTPA TAKECTU OJHOPOJHOTO TeJIa, OTPAHUYEHHOTO
l,z=x*+y%,x=0,y=0,z=0.

IIOBEPXHOCTSAMHU X + Y

13. [lonb3ysce popmyJion ['prHaA BBIYMCINUTD KPUBOJHMHENHBIA UHTErpasl
jE[Bny + x?)dx + 8x%dy,
L

rjae L - npoberaeMblii B MOJIOKUTEJNbHOM HanpaBJieHUU (IPOTUB ABUKEHUS
4acOBOW CTpeJIKH) KOHTYpP TPeyroJibHUKA C BepliMHaMu B Toukax A(1; 1),
B(2;2), C(1;3). [IpoBepuTh HaWAEHHbIN pe3ybTAT, BBIYUC/ISIS UHTETrPaJ
HernocpeJCTBEHHO.
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CEBEPO-KABKA3CKASI TOCYJAPCTBEHHAS AKAJIEMUSA

Kadeapa MaTtemaTtuku
20 -20__ y4eOHbIii roa

IK3aMeHaAMOHHBIN Oujter Ne 1

no AucnunanHe MaTteMaTHuyecKHil aHAJIN3

nJs1 ooyqarommxcs 1 kypca nanpaJjeHusi noarorosku 01.03.02 Ilpukinaagnas matemMaTuka u
uHpopmaTuka

1. MHuoxectBa. O603HaueHus. JIorH4ecKre CUMBOJIBI.
2. TloHATHE CXOAAIIEHCS TOCIEIOBATEILHOCTH HA MPUMEPE.

3. Beruuciaurs :
1-cosdx

lirry

¥—=0 qx

3aB. xadenpoii Koukapos AM.
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KonTpoasnsie Bonpocsl (1 cemectp)

0 JUCHUIUINHE MaTeMaTHUecKUil aHaIn3

1. MuoxectBa. O0o3Ha4yeHus1. Jlorndeckue CUMBOIIBI

2. BemecTBeHHBIE YUCTIa U UX OCHOBHBIE CBOMCTBA

3. I'eomeTpuueckoe N300pakeHUE BEIICCTBEHHBIX YHCEI

4. I'paHy YMCIIOBBIX MHOXKECTB

5. AOconroTHas BEITMYMHA YHUCIIA

6. HncioBbIe OCIIEAOBATEIBHOCTH U apu(MEeTHIECKHE NEHCTBUS HaJl HUMHU
7. OrpaHn4eHHbIE 1 HEOTPaHUYEHHBIE MTOCIIEI0BATEILHOCTH

8. beckoHeuHO Ooubine 1 OECKOHEYHO Majible ITOCTIeI0BATEIbHOCTH.
9. OcHOBHBIE CBOWMCTBA OECKOHEUHO MaJlbIX [10CIEI0BATENIbHOCTEH

10. TlonsTHE cxXoasmIencs Iocae10BaTeIbHOCTH

11. OcHOBHBIE CBOMCTBA CXOASIIUXCA MTOCTIEI0BAaTEIbHOCTEN

12. IlpenenpHebIi nepexo] B HEPABEHCTBAX

13. Onpenenenue U OpU3HAK CXOAUMOCTH MOHOTOHHBIX MTOCIIE0BATEIBHOCTEN
14. Yucio e

15Teopema 0 BIOKEHHBIX OTPE3KaX

16. OnpeneneHue GyHKIHI

17. Crioco0sb1 3amanus GyHKIUII

18. Knaccudukanus pyHKIuit

19. Ilpenen ¢pynkumit mpu x—x0

20. Ipeaen ¢pyukumu npu Xx—x0 — u npu x—x0 +

21. Tpenen GpyHKIUKM IPU X—>00, IPH X—>- 00, U TP X—>+00

22. Teopemsr 0 ipeenax GyHKIIHA

23. IlepBbIil 3aMevaTenbHbII Opeaen

24. Bropoii 3aMeuaTenbHbIN Tpeaen

25. beckoHeuHO Mauble (pyHKITUU

26. beckoHeyHO OonbIINE PYHKIUN

27. CpaBHEeHHE OECKOHEUHO MaJIbIX H OECKOHEYHO OOMbIINX (PyHKIHN
28. OnpeneneHre HEMPEPHIBHOCTH (QYHKIIUH

29. ApudmMeTndeckre AeWCTBUS Hall HEMPEPHIBHBIMU ()yHKITHSIMH

30. HenpepbIBHOCTD paliioHaIbHBIX (QYHKIUH

31. HenpepbIBHOCTH TPUTOHOMETPUYIECKUX (DYHKIIUH

32. HempepwiBHOCTH pyHKIINH f(X) = | X |

33. Kitaccudukarus Todek pa3pbiBa GyHKIHH

34. OnpeneneHre U KJIacCUPUKAINS TOUEK pa3pbiBa QYHKIMH

35. Kycouno-HenpepbIBHBIE (DYHKITUU

36. Teopema 00 ycTOWYMBOCTH 3HaKa HENPEPHIBHOM (DYHKLINU

37. IIpoxoxaeHue HENPEePHIBHOW (PYHKINH depe3 JIF000e TPOMEKYTOTHOE 3HAUCHHE.
38. Teopema 06 OrpaHUUEHHOCTH HETIPEPHIBHON (QYHKIIMH Ha OTpE3Ke
39. Teopema 0 ocTHKeHUH (HYHKLMEH, HEIPEPHIBHON Ha OTPE3Ke, CBOUX TOYHBIX TpaHeit
40. Tlonarue paBHOMEPHOH HEMPEPHIBHOCTU PYHKIMN
41. TeopeMa 0 paBHOMEPHOW HENIPEPHIBHOCTH (QyHKIIMN
42. TloHaTHe CIOKHON PYHKIUH
43. Tlonarue obpaTHON QYHKIMH

44. Onpenenennie oOpaTHOH PpyHKITUN

45. TeopeMa 0 HeTIpepbHIBHOCTH 00paTHON (QyHKIMN

46. OnpeneneHue MpON3BOAHON

47. 'eoMeTpHUeCKUi CMBICI TPOU3BOTHOM

48. Ou3nuecKuii CMBICI TPOU3BOTHOM

49. IlpaBas u 1eBast NPOU3BOIHBIE

50. Ionstne auddepeHnupyeMocTd GYHKINU B JAHHOU TOYKE

51. CBs3b MEXAY NOHATHAMH AUGHEPSHIIMPYEMOCTH U HEPEPHIBHOCTH
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52. Tlonsatue quddeperiana

53. IlpaBuna quddepeHIUpoBaHMs CyMMbI, pAa3HOCTH, TIPOU3BEACHUS U YaCTHOTO
54. BeruucieHue Npou3BOIHBIX MOCTOSHHOW, CTEIICHHON, TPUTOHOMETPUYCCKUX
55 Teopema o TPOU3BOAHOM 0OpaTHON (PYHKIIHN

56.

Berunciienre mpou3BOAHBIX MOKA3aTENbHON QYHKIINH M OOPATHBIX TPUTOHOMETPHIECKUX
(hyHKIHI

57. IlpaBuno nuddepeHnrpoBaHns CIOXKHON QYHKITUH
58. Jlorapudmmueckas mpousBogHas. [IponsBogHas creneHHON (GYHKIMHA C TFOOBIM

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

O N0 A W —

BEIICCTBEHHBIM IOKa3areneM. Tabinia mporu3BOIHBIX IPOCTEHIINX AIIEMEHTAPHBIX (QYHKIIMH
[NonsTre norapupmMuUyecKol TPOU3BOAHON HYHKIINH
[IpousBoaHast cTeneHHON QPyHKINH C JTF00BIM BEILIECTBEHHBIM ITOKa3aTeIeM
Tabnuia npou3BOTHBIX MPOCTEHIINX dIIEMEHTapHBIX (QYHKINH
ITonsiTHE IPOU3BOJHON N-TO MOPSAIKA
DopMyIIbl AT JI-X IPOU3BOIHBIX HEKOTOPHIX (DYHKUINH
®opmyna JleitbHUIA 15 n-1 TPOU3BOAHOMN MPOU3BEACHUS ABYX (PYHKIINH.
Jduddepenumansl BBICIINX TOPSIIKOB
[Mapamerpuyeckoe 3ananue GyHKIUH U ee AudHepeHIpoBaHUe
PackpeiTue Heonpenenennocteil. [Ipapuno Jlonurans
®opmyia Telnopa
UccnenoBanue noBeneHns GyHKIUH U IOCTPOCHUE TPAPUKOB
WNuTeprionsius pyHKIAA
MeTop1 TPUOTIKEHHOTO BRIYUCIICHUS KOPHEH ypaBHEHUH
[MousiTre GYHKIUM HECKOTIBKUX MePEeMEHHBIX
I'eomeTpuueckoe n3o0paxenue QyHKIMN ABYX IEPEMEHHBIX
IIpenen pyHKIMU ABYX IEpEMEHHBIX
HenpepriBHOCTS QYHKINH ABYX IEPEMEHHBIX
YacTHble IPOU3BOHBIE
[Nonstue nuddepennmpyemoctr HyHKITUH
[Tpon3BOAHBIEC CIOXKHBIX (DYHKIIUH
Huddepenuman GyHkmun
KacarenbHast 10ckOCTh M HOpMaJIb K MMOBepXHOCTH. ['eomeTprdeckuii cMbica auddepennuana
IIponsBoanast Mo HanpasneHUo. I pagueHT
YacTHble MPOU3BOIHEIE H NG GepeHIIUAabl BEICIINX MOPSIKOB
®opmymna Teinopa anst GyHKIMH JBYX MTEPEMEHHBIX
OKkcTpeMyMbl QYHKIUH IBYX IIEPEMEHHBIX
MeTo/ HauMEeHBIINX KBAJAPaTOB

KonTpoJsbHbie Bonpocsl (2 cemecTp)

. IlepBooOpa3Hast n HeonpeIeNneHHbII HHTEerpal

. OcHOBHBIE CBOWCTBA HEOIIPEAEIEHHOTO HHTETpasa

. Tabnuiia OCHOBHBIX WHTETPAJIOB

. OCHOBHBIE METO/Ibl HHTETPUPOBAHHS

. MHTerpupoBanue paunoHaIbHBIX QYHKINH

. UHTerpupoBanue npparMoHaIbHBIX U TPAHCIICHCHTHBIX ()YHKI[HI
.. OnpenieneHre onpeaeneHHOro HHTerpana

. YcnoBus cyniecTBOBaHUS ONpPeIEeIEHHOI0 HHTEerpaia

10. HeoOxo1MoO€ 1 IOCTATOYHOE YCIOBUE HHTETPUPYEMOCTH

11. aTerpupyeMocTh HETIPEPHIBHBIX U HEKOTOPBIX PA3PHIBHBIX (DYHKITHI
12. OcHOBHBIE CBOICTBA ONMPENEIEHHOr0 HHTETpaia

13. Ouenku unterpagos. @opMmyna cpeIHero 3HaUCHUS

14. aTerpain ¢ mepeMeHHBIM BEPXHUM TIPEIEIOM

15. ®opmyna Hetorona—IJleiiOnuma

86



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

98]

O 0 3 O D

3amMeHa MepeMEeHHOM B OIPEe/ICICHHOM HHTETpaie
dopMysia HHTETPUPOBAHMUS 110 YACTSIM B ONIPECICHHOM HHTETrpasie

HeKOTOpI)IC (1)I/ISI/I‘IGCKI/IG 1 TCOMCTPUUCCKUC MMPUJIOKCHUS ONIPEACIICHHOT O MHTCrpaia

Hecob6cTBennble nHTErpasl ¢ 06CKOHEUYHBIMU NIPEAeIaMi HHTETPUPOBAHUS .
Hecob6cTBenHbIe HHTErpaibl OT HEOTPAHUYEHHBIX (DYHKLUI
[TpubnmxeHHOE BEIYMCIICHHE ONIPEAeICHHBIX HHTETPajoB

ITonsiTre yncioBoro psna

Psanpl ¢ HeoTpuIaTENbHBIMU WIEHAMU

3HaKOYePEYIOIIHECS PSIbI

AOCOIIOTHAS U YCIIOBHAS! CXOJMMOCTD PSZIOB

Cremnennsle psanbl . OnpeaeiieHne U o0Iue 3aMeYaHmst

WHTepBan cxoquMoCTH CTETIEHHOTO psijia

CBoliCTBa CTENEHHBIX PSI0B

Paznoxxenne QpyHKINI B CTETIEHHBIE PSIBI

Psans1t @ypre. TpuroHomeTpuuecKuil psiy U €ro OCHOBHBIE CBOMCTBA
Cxonumocts pana Oypee

Psinpt @ypbe 11 4eTHBIX U HEYETHBIX (DyHKINH

Psan @ypee ¢ nepuogom

KonTpoJbHbie Bonpocs (3 cemecTp)

1. OnpegneneHue U ycaoBUs CyIIECTBOBAHUS ABOMHOTO HHTETpasia
2. 'eoMeTpuyeckuii CMbICT IBOMHOTO HHTErpaja
3. CBoiicTBa JIBOITHOTO MHTErpajIa
. CBenieHne IBOMHOIO MHTErpaja K IOBTOPHOMY
1. Ciyuaii npsIMOYTOJIbHOM 00J1acTH
2. Ciiyyali KpMBOJIMHEWHOM 001aCTH
. 3aMeHa MEPEMEHHBIX B IBOITHOM HHTErpae
. Hexoropsle reomeTpuueckie u pusnyecKre IpUIOKEHHS ABOMHBIX HHTETPAJIOB
1. Beruncnenne o0bema
2. Beruncnenwe riomaam
3. BeruncrieHnne miomaay MoBEpXHOCTH
4. Boruncnenre Macchl TNTACTHHKU
5. Brluucnenue KOOpAMHAT LEHTPA MACC IJIACTUHKU
6. BerancieHne MOMEHTa HHEPIMH TUTACTUHKA
. KpuBonuHeliHble HHTErpaIbl
1. Onpenenenne KpUBOJIMHEHHOTO HHTETPAIa IEPBOTO POJIa
2. Beluncnenrie KpUBOJMHENHBIX HHTETPATIOB NIEPBOTO poJa
3. Onpenenenue KpUBOJIMHEHHOTO HHTETpalla BTOPOTO poja
4. Beruncnenne KpUBOJIMHEHHBIX HHTETPAJIOB BTOPOTO poja
. CBs13p MEX]Ty KpUBOJIMHEIHBIMH HHTErPalaMy TIEPBOTO M BTOPOTO poJia
. ®opmyna ['puna
. YcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO WHTETpajia OT IMyTH HHTETPUPOBAHU
. NaterpupoBanune nmomHbix auddepeHnuanos
. HexoTopsle npuinoxkeHns KpUBOJUHENHBIX HHTETPATIOB BTOPOTO pojia
1. Berurcnenue miomaam ¢ momoubio ¢popmyinsl [puna
2. Pabora cuier

10. TpoiiHble HHTETpAIIBI

1

1. Onpenenenne TpOMHOTO HHTETpaia
2. Brruncnenue TpOHHBIX HHTETPAJIOB
3. 3amMeHa IepEeMEHHBIX B TPOMHOM HHTETpaje
4. HexoTopble pUI0KEHNS TPOINHBIX HHTETPAJIOB
1. IloBepXHOCTHBIE MHTErPaJIbI
1. Onpenenenne NOBEPXHOCTHOIO HHTErpalla IIEPBOIo poja
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2. Brruncnenre moBepXHOCTHBIX HHTETPAJIOB TIEPBOTO PoJia
3. Ompenenenyrie MOBEPXHOCTHOTO HHTETpasia BTOPOro poja
4. BeruncneHre MOBEPXHOCTHBIX MHTETPAJIOB BTOPOT'O pojia
5. CBsi3p MEXIy TOBEPXHOCTHBIMHU HHTETPAIaMU TIEPBOTO M BTOPOTO POJia

12.
13.
14.

®opmyrna OcTporpasckoro
®opmyna Crokca
CkasipHOE ¥ BEKTOPHOE TIOJIS

1. CxanspHoe moie
2. BexTopHoe noze
3. [ToTeHmanbpHOE MOJIE

4
5
6
7

O 02N DN KW~

10
11
12
13
14
15

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

. 3aaya 0 MOTOKE BEKTOPHOI'O OIS
. [luBeprenuus

. upkymnsius. Porop

. Omrepatop I'amuisTOHA

Bonpocs! A ko10kBuyMoB (1 cemectp)

. Muosxecra. O603nauenus. JIoruuecke CUMBOJIBI

. BemmecTBeHnnble ynciaa 1 MX OCHOBHBIE CBOMCTBA

. 'eomeTpuueckoe n300pakeHNE BEMIECTBEHHBIX YHCEI

. 'paHu YUCIOBBIX MHOXKECTB

. AGcomroTHAsT BETMYMHA YHCIIa

. UncnoBkle MOCe0BaTeIbHOCTH U apuMETHIECKUE NEHCTBHUS HaJl HUIMH
. OrpaHuyYeHHbIE U HEOTPAHUYEHHBIE MTOCIEI0BATENBHOCTU

. Beckoneuno Goipire 1 OECKOHEYHO MaJIbIE MTOCIEA0BATEILHOCTH.

. OcHOBHBIE CBOMCTBA OECKOHEYHO MAJIBIX [TOCJIEI0BATEILHOCTEN

. IlonsiTrie cxonsIIeics MoCIe 0BaTEILHOCTH

. OcHOBHBIE CBOMCTBA CXOSIIMXCS I10CIIEI0BATEIILHOCTEH

. IIpenenbHbI IEPEX0]T B HEPABEHCTBAX

. Onpenenenue u NPU3HAK CXOANMOCTH MOHOTOHHBIX I1OCJIEIOBATEIbHOCTEH
. Yucno e

Teopema 0 BIOKEHHBIX OTPE3KaX

Onpenenenune GyHKINN

Crioco0s! 3amanus QyHKITHI

Knaccudukanus QyHKmii

[penen dyaxmmii mpu x—x0

[penen ynxuun npu x—x0 — u npu x—x0 +

Ipenen GYHKIMU IPU X—00, TIPU X—>- 00, H TIPH X—>+00
Teopems 0 ipezienax QyHKIHH

IlepBrIii 3aMevaTenbHBIN peae

Bropoii 3ameuaTensHbli peaen

Bbeckoneuno massie GyHKINN

Beckoneuno Oonbime GpyHKIMN

CpaBHeHHe OECKOHEYHO MaJIbIX H OECKOHEUHO O0NbIINX (pyHKIMH
Onpenenenue HEMPEPHLIBHOCTH QYHKIH

Apudmernyueckue NeHCTBHUS HaJl HEIPEPHIBHBIMU (DYHKIUSIMU
HenpepbiBHOCTD panioHaIbHBIX (QYHKLUI

HermnpeprIBHOCTh TPUTOHOMETPHUUECKUX (PYHKIIUN
HenpepwiBHOCTh QyHKINH f(X) = | X |

Knaccudukanus Touek pa3ppiBa GyHKIUH

Onpenenenue u KnaccuPUKaus TOUSK pa3pbiBa QyHKINN

. KycouHo-HemnpepsiBHbIE GYHKIIUH
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36. Teopema 00 yCTOWIMBOCTH 3HaKa HEMIPEPHIBHOW (YHKITHH
37. IlpoxoxcHHE HENPEPHIBHOUM (DYHKITUH Yepe3 JH00e MPOMEKYTOUHOE 3HAUCHHE,
38. Teopema 06 OrpaHUUECHHOCTH HETIPEPHIBHON (QYHKIMH Ha OTPe3Ke

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55
56.

57.
58.

59.
60.
6l.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

Teopema o moctmxernn HyHKIHEH, HEMPEPHIBHOM HA OTPE3Ke, CBOUX TOUYHBIX TpaHEn
[lonsiTre paBHOMEPHOW HENPEPHIBHOCTH (HYHKITHH
TeopeMma 0 paBHOMEPHOH HEMPEPHIBHOCTH (QYHKLIUU
[NonsTre cnoxHO# QyHKITHN
[onsTre oOpaTHOM QyHKITUN
Omnpenenenue oOpaTHON QyHKIHN
TeopeMma o HEMpPEpLIBHOCTH 00paTHOH HyHKINU
OmnpeneneHne IpON3BOTHON
I'eomeTpudeckuii CMbICIT IPOU3BOHOM
DU3NYECKHUI CMBICI POU3BOIHON
[IpaBas u j1eBast NpOU3BOAHBIE
[Nonsrue nuddepennmpyemMoctr GyHKITUN B JTAHHON TOUKE
CBs13b MEXIY MOHATUAME TUPPEPESHIINPYEMOCTH H HEIPEPHIBHOCTH
[onstne nuddepenmmana
[IpaBuna auddepeHIMPOBaHUS CYMMBI, pAa3HOCTH, IIPOU3BEICHUS U YACTHOT'O
Brruucnenye Npou3BOAHbBIX IOCTOSSHHOM, CTENIEHHOM, TPUTOHOMETPUYECKUX
Teopema o npou3BoHOM 0OpaTHON PYHKIUH
Berruncrienre npou3BOAHBIX MOKa3aTeIbHON YHKINU U 00PAaTHBIX TPUTOHOMETPUUIECKUX
(hyHKIHI
[IpaBuiio quddepeHIUpoBaHUS CI0KHONU (QYHKITHH
Jlorapudmmyeckas npoussoHast. [IponsBogHas cTeneHHON QPYHKINU C TIOOBIM
BEIIECTBEHHBIM IIOKa3aTeneM. Taliauia mMporu3BOAHBIX IPOCTEHIINX HIEMEHTAPHBIX (QYHKIMH
[MonsTre norapupMUUECKON TPOU3BOAHON QYHKIIUH
[MpousBoaHAasK CTENIEHHON (DYHKIIMH C JTFOOBIM BEILIECTBEHHBIM MOKa3aTeIeM
Tabnuua npon3BOAHBIX MPOCTEHIINX IEMEHTapHBIX (PYHKUINH
[ToHsaTre NPOU3BOJHOM N-TO MOpAJIKa
DopMyITBI IS JI-X IPOU3BOTHBIX HEKOTOPBIX (DYHKIINH
®dopmyna JleitOHMIA 18 n-i TPON3BOAHOMN MPOU3BEACHUS ABYX (PYHKIINH.
JuddepeHimas! BRICIIAX TOPSIKOB
[Mapamerpuyeckoe 3amanue GyHKIUK U ee AuddHepeHrpoBaHue
PackpriTue Heonpenenennocteil. [Ipasuno Jlonurans
®opmyna Telnopa
Uccnenoanue noBeneHns GyHKIUH U IOCTPOSHUE TPAPUKOB
Wnrtepnonsust GyHKIUH
Mertoab! pUOIMKEHHOTO BHIYHCIICHHUSI KOPHEH ypaBHEHUH
[MonsTre GYHKIIUM HECKOJIBKUX TIEPEeMEHHBIX
I'eomeTpuueckoe nzodpaxenne QyHKIMN ABYX epEeMEHHBIX
[Ipenen pyHKIMH ABYX EPEMEHHBIX
HenpepbiBHOCTD GyHKIIUM JBYX MTEPEMEHHBIX
YacTHble TPOU3BOJIHBIE
[Monsitne nuddepennupyemMocT GyHKIUA
[Ipou3BogHBIE CIOKHBIX QYHKIHHA
Huddepenuman GyHkmm
KacarenbHast INIOCKOCTh U HOPMaJIh K IIOBEPXHOCTH. ['eoMeTpuueckuii cMbich auddepeHimaia
[IponsBoanas mo HanpasneHuto. I'pagueHT
YacTHble MPOoN3BOAHbIE H An(depeHIInabl BHICIINX TOPIIKOB
®opmyna Teitnopa st yHKIUH IBYX IEPEMEHHBIX
OKkcTpeMyMbl QYHKIUH IBYX ITEPEMEHHBIX
Metosa HauMEeHbIIUX KBAAPaTOB
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Bonpocs! 1J151 KOJNIOKBUYMOB (2 ceMecTp)

1. ITepBooOpasnas u HeonpeaeICHHBII HHTETPaT

2. OCHOBHBIE CBOMCTBA HEONIPEACIICHHOTO HHTETpaia

3. Tabnnna OCHOBHBIX MHTETPAJIOB

4. OCHOBHBIE METOIEI HHTETPUPOBAHUS

5. MaTerpupoBanme panroHATBHBIX QYHKINAH

6. laTerpupoBanue HppanuoHANbHBIX U TPAHCLIEHACHTHBIX (PYHKIMHA
7.. OnpeneneHue OnMpeAeIeHHOT0 HHTErpana

8. YcioBus cyniecTBOBaHMUS ONPENEICHHOTO HHTETpaja

10. HeoOxoauMoe 1 10CTaTOYHOE yCIOBUE HHTETPUPYEMOCTH

11. MuTerpupyeMocTs HENPEPhIBHBIX M HEKOTOPBIX Pa3pBIBHBIX (PyHKIHN
12. OcHOBHBIE CBOWCTBA OMPE/IEICHHOTO HHTETpalia

13. Ouenku unTerpanos. Gopmyra cpenHero 3HaYeHUS

14. MuTerpan c nepeMeHHBIM BEPXHUM MPEEIIOM

15. ®opmyna HeroTona—Jletioamma

16. 3amena nepeMeHHO! B OTIPEICTICHHOM HHTErpae

17. ®opmMyna UHTETPUPOBAHMUS 110 YACTSM B ONPEACIICHHOM HHTETpasie
18. HekoTopble puzndeckre u reoMeTpuIecKrue PUIIOKEHHS OTIPEeICHHOTO HHTerpaia
19. HecoOcTBeHHBIE MHTETPATBI C OECKOHEYHBIMU TpeeiaMi HHTETPUPOBAHUS .
20. HecobcTBeHHBIE MHTErPaITbl OT HEOTPAHUYEHHBIX (DYHKIIUH

21. ITpubnmxeHHOE BHIYMCIICHHUE ONIPEeNICHHBIX HHTETPaioB

22. IlonsiTHE YHCIOBOTO pAa

23. Psaypl ¢ HEOTpHUIIATEIHHBIME YWICHAMHU

24. 3HaKouepeIyIOIIUECs PSIbI

25. AGCOIIOTHAS U YCIIOBHAS CXOJMMOCTD PSIZIOB

26. Crenennsle psap! . Onpenenenue u o0LIMe 3aMedaHus

27. NaTepBai CXOJMMOCTH CTEIICHHOTO Psa

28. CpoiicTBa CTENICHHBIX PS/IOB

29. Paznoxxenne GyHKIHIA B CTETICHHBIE PSIBI

30. Psanp1 @ypre. TpuroHoMETpHUYECKHA PST M €T0 OCHOBHBIE CBOICTBA
31. Cxogumocts psina Oypee

32. Panp1 @ypbe st 9eTHBIX U HEYETHBIX (PYHKITUN

33. Psayg @ypre ¢ nepuogom

Bonpocs! Aj151 K0JII0KBUYMOB (3 cemecTp)

1. JIBOiiHBIE HHTETPAJIBI
1. Onpenenenue u yCIOBHS CYyIIECTBOBAHMS JBOMHOTO MHTErpata
2. 'eomeTprdeckuii CMBICT IBOHHOTO MHTETpaja
3. CBolicTBa JIBOITHOTO MHTErpaia
2. CBeneHune IBOMHOTO MHTETPajia K IOBTOPHOMY
1. Ciry4aii mpsIMOYTOJIEHOM 00J1aCTH
2. Ciay4aii KpUBOJMHEHHOH obnacTu
3. 3aMeHa niepeMeHHBIX B IBOWHOM HHTETpalie
4. HexoTopsle reoMeTpuuecKkre U (pr3nueckre IpruiIoKeHNns JBOWHBIX HHTETPaIoB
1. Beruncnenue oobema
2. BeluuciaeHue miomnaan
3. Berancienre miomaan moBepXHOCTH
4. BeruucneHue Macchl IJIACTUHKU
5. BerancieHne KoopAHHAT LEHTPa Macc MIIACTUHKH
6. BriuncieHne MOMEHTa HHEPIUU TUIACTUHKU
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5. KpuBosnuHelHble HHTETpaIbl
1. Onpenenenue KpUBOIMHEHHOTO HHTETPajIa IEPBOTO poja
2. Boluncnenre KpUBOJMHEMHBIX HHTETPAJIOB MEPBOTO poJa
3. Onpezaenenne KpUBOIMHEHHOTO HHTETpajia BTOPOTO poaa
4. BeruucneHne KpUBOJMHEHHBIX HHTETPAJIOB BTOPOTO PoAa
5. CBsi3p MEXIy KPUBOJUHENHBIMU HHTETpaJlaMy [IEPBOTO U BTOPOro pojia
. ®opmyna I'puna
. YcinoBus HE3aBUCUMOCTH KPUBOJIMHEIHOTO HHTErpaia OT IIyTH HHTEIPUPOBAHUS
. NaTerpupoBanne nomHbx AuddepeHnuanos
. HexoTtopsle npuioxkeHns KpUBOJUHENHBIX HHTETPAJIOB BTOPOTO pojia
1. Berancienune miomazan ¢ moMotnsto popmyier ['pruna
2. Pabora cuis
10. Tpolinble UHTETpAIBI
1. Ompenenenne TPOWHOTO MHTETPpaIA
2. BrluncneHue TpoilHBIX HHTETPAJIOB
3. 3aMeHa lepeMeHHbBIX B TPOHHOM HMHTETpajie
4. HexoTopble NpUII0KEHNS TPOMHBIX HHTETPaJIOB
11. IToBEpXHOCTHBIE UHTETPAIBI
1. Onpezaenenue MOBEPXHOCTHOTO UHTETPalia IEPBOrO poia
2. Beruncnenune moBepXHOCTHBIX HHTETPAJIOB TIEPBOIO PoJia
3. OnpezeneHre MOBEPXHOCTHOIO UHTErpajia BTOPOro poaa
4. BrluncneHue NOBEpXHOCTHBIX HHTErPajIoOB BTOPOro poaa
5. CBsi3p MEXIy IOBEPXHOCTHBIMHU MHTErpajlaMy IIEPBOTO U BTOPOTo poJia
12. ®opmyna OcTporpaackoro
13. ®opmyna Ctokca
14. CxansipHO€ 1 BEKTOPHOE TMOJIS
1. CxanspHoe moine
2. BekropHoe noine
3. [lorenumanpHOE 10JIE
4. 3amaya 0 TOTOKE BEKTOPHOTO OIS
5. AuBepreHuus
6. Hupkymsus. Porop
7. Oneparop ['amuibTOHA

O 00 3 N
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1. lim—
oo 9Nt —n+ 2

1) 2;
2)00;
3) 3;

4) -2

5) T

4 2
2 "mw

1) 2;

1-n%?+n®
6

4. lim .
o] +n" +3n

1)-1;
2)1;

3)%;
4)%:
5) w;

3n*-2n?+7

KoMIL1eKT TeCTOBBIX BOIIPOCOB U 3anaHm“4
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dx
1.
J =

. X
1) arcsin—+C;

J2

X
2) arccos—+C;

V2

L+C;

J2

4) C —arcsin

3)

X

J2

8 [35at
15"
In15
2) In15+C;
15'
In15’
15'

4) —+C
In5

1

+C:

3)C-

9. I\m/x"dx
%+1
mx
n+m

n
—+1
m

+C

1

X
2)
n+m

+C

2+1

mx "
n+m

3)C—
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11. ITnommans ¢purypsl , orpanndeHHoi tuauamu Y=f(X) uau X=¢(X) Beraucisercs mo
bopmyie:

1S(G) = [(f,(~ 1,(x))dx
2 5(0) = [(1,00+ ()0
3) S(G) = [ (,() - f,(x))dx

8 S(G) = [ (f,(x) - f,(x))dx

12. Berurcnuth miomaasb (GUrypsl, 3akiI04€HHON Mexay rpadukaMu GyHKIHMA
2 —
y=x"-1uy=3
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4)

13. Haiitu miomaas Gurypsl, orpaHHueHHON KpUBBIMH Yy =-Xx°, y=x-1,y=0, y=1

3
14. _[3x2dx
2

1.19
2.20
35
4.7

4 x
15. I(l+e4)dx
0

1. 4e
2. 2e
3. —4e
4. e

5 4 3 _Ey2
16',[)( +7X tx 5x de
X* + X

16
1. —
3
2.16
3.2
4.1

1
17. I(x+4)2dx
0

61
1. —

3
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2.64
3.5
4.7

18. Haumenpmiee 3nauenue ¢pynkiuu f (X) = gXA —6x+5 Ha orpeske [-1;2] paBHO

1) 0

2) -15
3) 105
4) -15

19. Haumensmree 3HaueHne dyakuun T (X) = x* — 2x* +1 nHa otpeske [0;2] paBHO
1) 1

2) 9

3) -1

4) 0

20. Haubomnpmiee 3nauenue Gynkiuu f(x) = %Xs — % x* + 2 ma otpeske [0;3] paBHO

1) 8/3
2) 4/3
3) 2
4 3

23. Hanmenbmree 3Hauenne Gynkmun f (X) = x* —2x? +1 Ha otpeske [0;2] paBHO
N1
2) 9
3) -1
4) 0

+1

24. IIpon3BoaHast 4aCTHOTO paBHa

.

(4x-1)?
24x +1
(4x —1)?
7

4x -1

o7
(4x-1)*

1)
2)

3)

4)

25. IlpousBoIHASI YACTHOTO paBHa

16X —6

(4x —1)*
2

(4x-1)?

1)
2)

96



2
4x -1

2
(4x —1)?

3)

4)

26. [MpousBoanoii pyukimu y = f (X)HazpiBaercs OTHOILEHUS MPUPAILICHUS
(GYHKINU K TIPUPAIICHUIO apTyMEHTa, KOT/Ia PUPALCHHE apTyMEHTa CTPEMHUTBCS K HYJIIO, T.C. y' =

27. ®yukuus y=f(X) HempepsIBHA B TOUKE X=a , €CIIM OHA ONpeeCHa B 3TOM TOYKE U €CIIH
0ECKOHEUHO MAJIOMY IPUPALICHUIO aPTYMEHTa COOTBETCTBYET OECKOHEUHO MaJloe

,T.e.. |im Ay=0 B6mu3nu Touku a.
Ax—0

28.  HeompepenennsiM  uwHTerpajioM ot  ¢yHkiuu  f(X)  Ha3piBaeTcs  BBIpaKCHHE

BI/II[aI f(x)dx=F(x)+c, ectu F '(x) =f (X) Oynkius F(X) HasbiBaeTcs st

3aganHoi Gynkiuu f(X).

Uni1
——— = J[, 1o a1o0T

o0
29. HDI/ISHaK ﬂaﬂaM6eDa. Ecnn IJIA pssaa ZU n CyH_IeCTByeT npeacia Iim

PSA CXOTUTCS TPU U pacXoJUTCs MpHU . IIpu JI=1 Bompoc o cxoaumMocTu ocTaéres
OTKPBITBIM.

o0 o0
30. IlepBblil MpU3HAK CPAaBHEHUS: MYCTh JAHBI JIBa psaa ZU n 4 ZVn , IPUYEM Ka)Iblii WICH
n=1 n=1

NIEPBOTO Psijia HE MPEBOCXOUT COOTBETCTBYIOIICTO WieHa BToporo psda, T.e. U<V, (n = 1,2,3...),
TOT/1a, €CJIM CXOAUTCS BTOPOM Psil, TO CXOAUTCS M MEPBBIA PAL, €CINU PACXOIUTCS MEPBBIM pAl, TO

pacxoauTcsa U BTOpOI>'I.

31. Eciu ¢pynknust F(X)-nepBoodpasnas st pynkuun f(X) Ha mpomexyTke X, TO MHOXKECTBO
dyukimii F(X)+C, rae C-nipon3BosibHas MOCTOSHHAS, HA3bIBACTCS oT

¢dynknuu f(X) Ha 3TOM pOMEKyTKE 1 0003HAYAETCS CUMBOJIOM I f (x)dx = F(x) +c. [Ipu aTtom

dynxms f(X) Ha3pIBaeTcs moapIHTErpabHON QyHKIHEH, f(X)dX — MOABIHTErpadbHBIM BBIPAXKCHUEM,
a MepeMeHHast X IepeMEHHON HHTETPUPOBAHUSL.

32. [lycTh naHa ynciioBast MOCIEN0BATENbHOCTD A1, 2, A3, A4, ds, ... .... BEIpAXKEHUE BUIA

artaxt aztast...... +dan+. Ha3bIBACTCA
YHucna ay, ay, as, as, as, ... ap,....HA3BIBAIOTCA

2
32. Pan Buna agtaix+ axx +a3x3+ ...... +anx".  Ha3bIBAETCS CTEIIEHHBIM panoM. Yucna ai, ay, as,
ap, .... HA3BIBAIOTCA CTEIIEHHOTO PAaa.

..........

33. Teopema Abens. 1) Ecnu crenienHoi psan ap+aix+ a2x2+a3x3+ ...... +a" cxomuTes IIPU X=Xg
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(x0#0), TO OH cxOmUTCS U MPUTOM aOCOFOTHO, JIJISl BCEX X, YOBIIETBOPSIOMIUX YCIOBUIO ;
2 3 n

2) ecmu psi aptaix+ axx“+tasx+... ... +tanX +.. pacXoOUTCH IIPU X=X1, TO OH PaCXOOUTCS I BCEX X,

YIOBIIETBOPSIOIIUX YCIOBUIO

34. IlepBas Teopema Betiepiirpacca. Eciu dynkius f(X) onpenenena u HenpepbsiBHA Ha OTPE3Ke
[a,b] To oHa Ha 5TOM OTpPE3KE.

35. Iuddepennnanom Gpyrkiuu Y=f(X) B Touke X Ha3bIBACTCS IIaBHAs, ,
94acTh MpHUpalicHust QYHKIIUHA B TON TOUYKE.
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5. MeToauueckue mMaTepualjbl, onIpeacJasiionmme npoucaypsl OHCHNBaHUA
KOMIICTCHIINN

5.1 KpnTeplm OLCHUBAHHUA KaYeCTBa YCTHOI'O OTBE€Ta

OneHka «OTJIMYHO» BBICTABISCTCS 3a TIYOOKOE 3HaHWE MPEAYCMOTPEHHOTO MPOrpaMMOun
MaTepuana, 3a YMEHHE 4YEeTKO, JAKOHMYHO U JIOTMYECKH IIOCJIeJOBATeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

OneHka «xopomo» — 3a TBEpIOE 3HAHME OCHOBHOTO (IIPOrpaMMHOr0) Marepuana, 3a
rpaMoOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

OneHka «yJa0BJIeTBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJBKO OCHOBHOIO MarepHala, 3a OTBETHI,
coJiepKalie HeTOYHOCTH WM €1a00 apryMEHTHPOBAHHBIC, C HAPYIIEHUEM I10CIEI0BATEILHOCTH
U3JI0KEHUS MaTepuana.

OleHKa «HeyIOBJIETBOPUTENbHO» — 33 HE3HAHWE 3HAYUTEIBHOM YaCTU MPOrPAMMHOTO
MaTepuaia, 3a CyIIEeCTBEHHbIC OLTMOKU B OTBETaX Ha BOMPOCH, 32 HEYMEHHE OPHEHTHUPOBATHCS B
Martepuaie, 3a He3HAaHWE OCHOBHBIX MOHSATHH AUCIHUILIUHBIL.

5.2 Kputepuu onieHUBaHNUS TECTHPOBAHUS

[Ipu tectupoBanum Bce BepHbIe OTBETHI Oepytcs 3a 100%.
90%-100% oTnu4yHO

75%-90% xopo1io

60%-75% ynoBneTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHLHO

5.3 KpnTepnu OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIUHDBI

OneHka «OTJIMYHO» BBICTABISETCS 3a IIYOOKOE 3HaHUE MPEAYyCMOTPEHHOrO Mporpammon
MaTepuaia, COAEPXKAILErocs B OCHOBHBIX M JONOJIHUTENBHBIX PEKOMEHIOBAHHBIX JIMTEPATYPHBIX
UCTOYHUKAX, 33 YMEHUE YETKO, JAKOHMYHO M JIOTUYECKH TIIOCJIEeOBAaTENIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BOIPOCHI, 3a YMEHHUE aHAJIM3UPOBATh M3y4aeMble SBJICHHUS B MX B3aUMOCBSI3H U
JUAJIIEKTUYECKOM DPAa3BUTUH, NPUMEHSATh TEOPETUUECKUE MOJIOKEHHS IPU PEILIEHUU NMPAKTUYECKUX
3az1ad.

OneHka «X0pomio» — 3a TBEpAOE 3HAHUE OCHOBHOTO (IPOrpaMMHOIO) MaTepuaia, BKIIOYas
pacueTsl (IpU HEOOXOIMMOCTH), 3a TpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MIOCTaBJIEHHBIE  BOMPOCHI, 32 YMEHHUE IMPUMEHATh TEOPETHUECKHUE MOJIOKEHUS I pelIeHUs
IIPAKTUYECKUX 3a7au.

OneHka «yI0OBJIETBOPHTEJIbHO» — 3a o0llee 3HAaHHWE TOJBKO OCHOBHOIO MaTepuana, 3a
OTBETHI, COJEp)KAalllM€ HETOYHOCTH MIM Cclabo apryMEeHTHUPOBaHHbIE, C HapyIICHHEM
NOCJIEI0BATEIBHOCTY M3JI0KEHHsI MaTepHaia, 3a cjlaboe MPUMEHEHHE TEOPETHUYECKUX I0JI0KEHUH
IIPY PELICHNN IPAKTUYECKUX 3a1ad.

OneHka «HeyI0BJEeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUUTEIbHOW YacTh MPOTrPaMMHOIO
MaTepHaia, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOINPOCHL, 32 HEYMEHUE OPUEHTUPOBATHCS
B pacyeTax, 3a HE3HaHWE OCHOBHBIX MOHSTUN JUCIUILTHHBL.

5.4 Kpurtepun oneHMBaHMSA Pe3yJbTATOB pacyeTHO-Tpaduyeckoii padoThI
[Tpu npoBepke pacueTHO-rpaduueckoil paboTel Bce BepHble OTBeThl Oepyrtcst 3a 100%.
90%-100% oTnu4HO
75%-90% xopor1io
60%-75% ynoBIETBOPUTEIHHO
MeHee 60% HeyIOBIETBOPUTEIHEHO
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6.9KCIHHEPTHOE 3AKJ/IIOYEHUE 110 ®0OC

DOKCHEpTHOE 3aKIIOYEHHWE IO HUTOraM JKCIepTu3bl (OHAA OICHOUYHBIX CPEACTB
Hamnpasienus moarotoku 01.03.02 ITpuknagnas MaTemaTrka 1 HHpopMaTuka
paspabotanHoro ®I'bOY BO «CeBKarl'A»

@OHJ, OLEHOYHBIX CPEACTB JUCHUIUIMHBI «MaTreMaTHYeCKuid aHamu3» s
obyuaromuxcs HampaBiaeHus mnoarotopku 01.03.02 Ilpukmagnas MaTeMaTWka W
uH(popmaTuka (04HON (POpMBI OOYUEHHs) COAEPIKHUT: BOIPOCH K KOJJIOKBUYMY; TE€CTOBBIC
BOIIPOCHI 0 AUCIUIUTNHE «MaTeMaTUYeCKHUil aHaIN3»; BOMIPOCHI IK3aMEHY.

Conepxxanne (QoHga oueHoyHslx cpenctB coorBeTrctByer @OI'OC BO 1o
Hamnpasienuto 01.03.02 IIpuknagnas MmaTeMaTnka U HHGOpMaTHKa.

@DOH/JT OIIEHOYHBIX CPEJICTB MO TUCHUIUIMHE «MaTeMaTHYecKui aHajIu3» YTBEPKIACH
Ha 3acenanuu kadeapesl «MartemaTuka.

B mpennaraemoM ¢oHzE OLIEHOYHBIX CPEACTB MO MUCHUIUTHMHE «MaTemMaTHuecKuii
aHaJIu3» BCE MaTEPHAIIbl MOXKHO OIIEHUTH CIEIYIOIIMMH XapaKTePUCTUKAMHU

- BQJIUJHOCTH KOHTPOJIbHBIX U3MEPUTEIIHHBIX MAaTEPUATIOB;

- 0OBEKTUBHOCH MPOIETYP U METOJOB OLICHKH;

- COOTBETCTBHUE COJIEpPKaHMS MAaTepUaAIOB YPOBHIO O0OyUEHUS;

- MEXIUCUUIUTMHAPHBIA XapakTep, CBS3M TEOPUU C TPAKTUKON OIEHOYHBIX
MaTepHUaoB;

- TpOOJIEMHO-/IESITENLHOCTHBIN XapaKTep;,

- CBSI3b KPUTEPHUEB OIICHKH C MIIAHUPYEMBIMU Pe3yJIbTaTaMu.

@DOHJT OLEHOYHBIX CPEACTB SBJISACTCS TIOJTHBIM UM aJICKBAaTHBIM OTOOPaKCHUEM
tpeboBanuit ®I'OC BO, obecrieunBaeT pelieHne OleHOYHON 3a/1a4l COOTBETCTBHUS OOIINX U
npoecCUOHANBHBIX ~ KOMIIETEHIIMA  BBIMYCKHHMKA  3TuM  TpeboBanusam.  DOC
«MareMaTH4eCKUil aHaIM3» COOTBETCTBYET MaKCHMAJIbLHOMY YPOBHIO MPUOIMKEHHOCTH K
yCIIOBUSAM OyyIieid mpodeccHoHaIbHOU NeATETbHOCTH 00yIarOIINXCS.

3akiouenne: Cunraro, rieinecooopassusiM yrepxacHue @OC B mpeacTaBIeHHOM BHUJIE.

®UO, yueHnoe 3Banue, kadeapa
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[Tpunoxenue 2

AHHOTANUA IMCHUILIMHBI «MaTeMaTHYecKNid aHAJIN3»

JucuuniuHa MaremaTHuecKui aHaIN3

(Momyp)

Peanuzyembie OIIK-1

KOMIIETEHIIUHA

NHaukatopsl OIIK-1.1 O6nagaer 6a30BEIMU 3HAHHUSIMH, TIOJTYYCHHBIMU B 00JIaCTH
JIOCTHKEHUSA MaTEeMaTHYECKUX ¥ (MJIM) ECTECTBCHHBIX HAYK

KOMIIETEHIINH

OIIK-1.2 Vcnonb3yer B mpoeccCHOHATLHON IeATEIIbHOCTH 3HAHMSI,
MOJIyYCHHBIC B 00JIACTH MaTEMAaTUYECKHUX | (MJIM) €CTECCTBEHHBIX HAYK

OIIK-1.3 OcymiecTBiseT BEIOOP METOIOB peLIeHHS 3a1a4
po(ecCHOHATILHOM JISATEIILHOCTH Ha OCHOBE TEOPETHUCCKHIX CBEICHHMA

TpynoeMKocCTb, 3.€. 18 /648

DopMBI OTUETHOCTH Ok3ameH 1,2,3 cemecTpbl
(B T.4. IO ceMecTpam)
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PELIEH3USA
Ha padouylo NporpamMmy mno JucuMiuviuie «MareMaTu4ecKuil aHAJIN3» IS
o0yuarwmuxcs HanpaBJjeHuss noAroroBku 01.03.02 Ipukaagnas MaTeMaTUKA U
uHdopMaTuKa, pa3padboTaHHYIO K.().M.-H., 10LeHTOM Kadenpbl «MaTeMaTHKa)

Kopxkmazosoii 3.0.

PabGouass mporpamma 1o gucHumuiiHe «MaTeMaTHYecKud aHaau3» MOATOTOBICHA B
cooTBeTcTBUU € TpeboBanusmMu OI'OC BO.

PaGouas mporpamma cOAepUT: LIETU U 3a/a4ll M3y4yeHUs Kypca; TeMaTHMYeCKUd IUIaH MO
yacam; repeueHb 00pa30oBaTeNbHbBIX TEXHOJIOTHIA; (DOH OIIEHOYHBIX CPEACTB.

[Ipeqmer HampaBiIeH Ha O3HAKOMIJICHHME OOYYAlOIIUXCA C TEOPETUYECKUMHU U
IPAKTUYECKMMHM  OCHOBaMH  MAaTeMaTUYECKOIO  aHajlu3a; pa3BUTUE JIOTUYECKOTO H
QITOPUTMUYECKOTO MBIIIIEHUS; TPUBUTHE OOYYaIOIIMMCS YMEHUSI CaMOCTOSTEIbHO M3Yy4aTh
JAUTEepaTypy MO MaTeMaTHYEeCKOMY aHaimu3y. Y 0O0YyYaromMXCsi BhIpaOATHIBAIOTCS HAaBBIKH K
abCTparupoBaHMIO U CTPOrOMY H3JIOKEHHMIO  MbIcieil. PaccmarpuBaiorcs — 3amaum,
JOMTYCKAIOIUE PElIeHHs] ¢ TPUMEHEHUEM YHCICHHOTO MOJAEIMPOBAHUSA, Pa3BUBAIOTCS HABBIKU
CaMOCTOSITENIbHOM pabOoThl ¢ HAYYHBIMH TEKCTAMHU.

B pabore Takke naHa TeMaTHKa KOHTPOJBHBIX pPa0OT W 3K3aMEHAI[MOHHBIX OWIICTOB.
[TporpaMma oTau4aeTcss Y4eTKOW CTPYKTYpPOH U JJIOTUYECKON MOCIEA0BATEIbHOCTHIO.

Takum oOpa3zom, npaHHas paboyass MporpaMMa MOXKeET ObITh pPEKOMEHJOBaHa s
IUTAHUPOBAaHMS paOOTHI IO TAHHOW JUCIUIINHE.

Ha ocHOBaHMM  BBIIIEM3IOKEHHOIO  CUUTAK  L€I1€COO0pasHbIM  PEKOMEH/I0BATh
peleH3upyeMyl0 pabouylo MporpaMMmy IO JUCHUIUIMHE «MaTeMaTudeckuil aHamu3» K
UCIOJIb30BaHUIO B Y4eOHOM Mpoliecce uisg 00yJarouxcsl JaHHOTO HAIpaBJICHUS .

Houent kadenpsr «MaTemaTuka ToxoBa A.A.
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JIner nepeyrBep:xkaennst padoydeii nporpaMMbl JHCHUTIIAHBI

Pabouas nporpamma:
onobpena va 20 /20 yueOnsrii rox. [Ipotokon No  3acemanus xadeapbl

or«“ ” 20 T.

B pabouyto mporpaMMy BHECEHBI CIIEAYIOIINE U3MEHEHUS:

L ;
e
Pa3paboTumk mporpaMmmsl
3aB. kadenpoii
omobpena va 20 /20 yueOnsrIii rox. [Ipotokon N 3acemanus kadeapbl
or“ ” 20 r.

B paGouyro mporpamMmy BHECEHBI CIEIYIOIUE H3MEHEHUS:

L ;
e
Pa3pabotunk nmporpaMmel
3aB. xadeapoi
onoOpena Ha 20 /20 yueOHbIl ron. [Ipotokon Ne  3acenanus kadenpsl
or“ 7 20 1.

B pabouyto nporpaMMmy BHECEHBI CIIEAYIOLINE N3MEHEHMS:

Pa3paboTuuk nporpamMmel

3aB. kadempoit
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