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1. EJIM OCBOEHMA JTUCIUAITJIMHBI

[ensimu ocBoeHUs AMCUMILIMHBL «MaTtemaTuyeckuil aHanu3» SBISETCS OBJAJIEHUE
3HAaHUSMH II0 Pa3zieslaM OCHOBHOI'O Kypca MaTeéMaTH4ECKOI'O aHajau3a U HEKOTOPBIM CMEKHBIM
paszenaM MaTEeMaTUKH, a TAKXKe paclIMpeHre KPyro3opa o0y4Jaronuxcs-MaTeMATUKOB B ACIIEKTE
INPWIOKEHUN MaTeMaTuku. [l IOCTWIKEHMS 3TOM LENU pEIIAoTCs CIEAyIOLIME 3aJauu:
yIiayOJIseTcsl NOHATUE Mpeaelia; 0000MAaTCsl OCHOBHBIE MOHATHS MATEMaTHYECKOrO aHajH3a;
MOJENUPYIOTCs 1edopManuy rpaduKoB pyHKLUH; 1aeTcst JOCTATOYHO MOJIHOE MPeICTaBlIeHUE O
IPUMEHEHNH METO/J0B MAaTeMaTU4YeCKOro aHajlin3a NpU peUIeHUM NPUKIAIHBIX 3a]ad;
O3HAKOMJICHHE  OOydYaloluXxcs C  TEOPEeTHYECKUMH W NPAKTUYECKUMH  OCHOBaMHU
MaTEeMaTHYECKOT0 aHaJIN3a; Pa3BUTHE JIOTHYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS; IPUBUTHE
00yyaromuMcsi YMEHUsI CAMOCTOSITENIbHO U3y4YaTh JIUTEpaTypy IO MaTeMaTHUYECKOMY aHalu3y. Y
00yJaromuxcst BEIpa0daThIBAIOTCS HABBIKKA K A0CTParHPOBAHUIO U CTPOTOMY HU3JIOKEHHIO MBICTICH.
PaccmaTpuBaroTcst  3amauM,  JONMYCKAMOIIME  PEIIEHHS C  IPUMEHEHUEM  YHCIEHHOIO
MOJICIIMPOBAHMSI, PA3BUBAIOTCS HABBIKH CAMOCTOSTEIIEHOW PA0OTHI C HAYYHBIMU TEKCTAMHU.

3agauy AMCHHUILINHEL:

e (opMupoBaHHE KOMIUIEKCHBIX 3HAHHH 00 OCHOBAX MaTeMaTUYECKOI0 aHaJIH3a;

e mpuOOpeTeHne 0O0YyJaAIONIMMHCS HABBIKOB M YMEHHUH 110 PEIICHUIO 33139 ;

e YMETb MHTEPIPETUPOBATH OCHOBHBIEC IOHATHUS MATEMATHYECKOIO aHaJIM3a Ha IIPOCTHIX
MOJEJIBHBIX IIpUMEpax, IPUMEHATh METOAbl JHWCUMIUIMHBI TNpPH pPEIICHHH 3a]ad,
BO3HMKAIOIIUX B APYIUX IUCLHUIIINHAX;

e BJAJACTh HABBIKAMU IPUMEHEHUS COBPEMEHHOIO MHCTPYMEHTapus IHUCLMIUIMHBI IPH
peLICHUH 3a1a4, BO3HUKAIOINX B IPYTUX JUCLMUILIMHAX.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

2.1. JucumminHa «MareMaTHYeCKHi aHalIu3» OTHOCHTCS K 00s3aTelbHON yactu bioka 1
Jucuurnauael (MOYJIN) M UMEET TECHYIO CBSI3b C IPYTUMHU JUCITUTIIHHAMMU.

2.2. B rabmuue TpuBENEHBI NTPEIIICCTBYIONIUE W  TOCIEAYIONUE TUCIUILIAHBI,
HalpaBjeHHbIE Ha (POpMUpOBaHUE KOMIIETEHIWN TUCIUIUIMHBI B COOTBETCTBUU C MaTPHIICH
komnerennuii OII.

IIpeamecTBylonue u NocjaeayOUue JUCHUNINHBI,
HanpaBJieHHbIe HA ()OPMHPOBAHUE KOMIIETEH U

11\/&11 [IpeamecTByonye TUCIUILIAHBI [Tocnenyromiye TUCIUTITUHBI
1 3HaHUs, TMOJY4YEHHbIE Ha npeapaymeM | MeToabl ONITUMHU3ALUMA
2 ypOBHE 00pasoBaHust YucieHHbIE METOABI
3. MartemMaTu4eckoe MOAeJIMPOBAHHE B
4 aeMorpagpuu
JAu¢depenunanbHbie ypaBHEHUSA
5. MarimaHnoe o0y4eHHe U aHalu3 TaHHBIX




3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

[Inanupyemble  pe3yibTaThl OCBOGHUS oOpasoBarenbHOM mporpammbel  (OIT) —
KOMIIETEHIIMM OOYYAaIOLIUXCS ONpeAessioTcs TpeOOBaHMAMHU CTaHAapTa I10 HAalpaBJICHUIO
noarotoBkn  01.03.02 [lpuxiagnas matematuka U HHQOpMaTHka U (GOPMHPYIOTCS B
COOTBETCTBUU ¢ MaTpuieil komnereHuui OI1

Ne Homep/ HanmenoBanue B pesyabTare udy4eHus JUCHUILIMHBI
i/ HHJEKC KOMIIETEeHIIUH o0yuaroumecst 10/KHbI:
o | KOMIIeTeHLH (nJIm ee 4YacTH)
"
1 2 3 4
1. OIIK-1 CriocoOHOCTh npumeHsaTh | OIIK-1.1 OGnamaer 6a30BbIMH 3HAHUSMU, TIO-

(dbyHoaMeHTalbHBIE 3HAHWS, | IyYEHHBIMH B O0JACTM MAaTEeMAaTHYECKUX U
MOJy4YeHHble B 0o0JacTd | (MJIM) eCTECTBEHHBIX HAayK
MaTeMaTH4ecKux W  (WJim)

ecrectBeHHbIX ~ Hayk, u | OIIK-1.2 Hcnoms3yer B mpodeccrHoHAIBHOM’
WCIIOJIb30BaTh nx B | NEATENPHOCTH  3HAaHUS, TIOJNy4YCHHBIE B
poheCCUOHANBHOM obnactu MaTeMaTUYECKHUX u ()
JIeATENBHOCTU €CTECTBEHHBIX HAYK

OIIK-1.3 OcyiecTBisieT BBIOOP METOAOB pe-
IICHHS 33724 MPO(EeCcCUOHATHLHON IeATEIBHO-
CTH Ha OCHOBE TCOPETHUECKHX CBEJICHUMN




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

4.1. OFbEM JUCHUTIJINHBI U BUbI YYEBHON PABOTHI

Bua yueOHoii padoThl Bcero yacos CemecTpbl
Ne 1 Ne2 Ne3
yacoB yacoB yacosn
1 2 3 4 5
AyIuTOpHAasi KOHTAKTHas padora 288 72 108 108
(Bcero)
B ToMm umcne:
Jlexuuu (JI) 162 36 54 72
ITpaxtuueckue 3anstus (I113), 126 36 54 36
Cemunaps (C)
Jlaboparopusie padoTs! (JIP)
KoHTakTHas BHeayauTOpHAs 6 2 2 2
padora, 6 mom uucne.
NuauBuayanbHbIE U TPYIITIOBBIC
KOHCYJIbTAITH
CamocrositenbHas padora (CPO)™ 228 79 79 70
(Bcero)
Pacuemno-zpagpuuecxue pabomut (PI'P) 66 13 27 26
Ioozomoska k sansmusm (T13) 90 30 34 26
KourposbHas pabora 24 12 6 6
Toozomoska Kk npomexcymouHomy 24 12 6 6
xoumpomnio (IIT1K)
Camonoodzomoska 24 12 6 6
IIpome:xy sKk3ameH () 9 (90) 9 (27) 9 (27) 9 (36)
TOYHAas B TOM YHCJI€:
aTTecTamus [Tpuem 3k3., yac. 1,5 0,5 0,5 0,5
Koncynbranus, gac. 6 2 2 2
CPO, uac. 82,5 24,5 24.5 33,5
HUTOIO: 4acoB 612 180 216 216
Obmas 3au. e, 18 6 6 6
TPYA0EMKOCT
b




4.2. COAEP)KAHUE JUCLHUIIJINHBI

4.2.1. Pa3peusl (TeMbl) AMCUMIINHBI, BUbI AeATeJIbHOCTH U GOPMBI KOHTPOJIS

Ounas ¢popma 00yueHus

Ne HaumenoBanmue pasnena Buabi yueOHoii Dopmbl
n/ (TemMbl) TUCUMILTHHBI NeATeJIbHOCTH, BKJIKOYAS TeKylIel u
1| CaAMOCTOSITEJILHYIO PA0OTYy | MPOMEXKYTOYH
o0yyarmmxcs oit
(B yacax) aTTrecTanuu
J | JP | II3 | CP | Bce
O | ro
1 2 3 4 5 6 7 8

Cemectp 1

1. |Pazgen 1. Maremarnueckuii | 12 12 | 24 | 48 | Komnokeuym,
aHaJu3 byHKIMIA OJTHOU KOHTPOJILHBIC
TIepeMeHHOi BOTPOCEL,

pacdeTHo-
rpadudeckue
paboTHI.

2. | Paznen 2. TuddepenuupoBanue 12 12 | 24 | 48 | Kommoksuywm,

KOHTPOJIbHBIE
BOIIPOCHI,
pacdeTHo-
rpadudeckue
paboThI.

3. | Pazgen 3. Ilpumenenue 12 12 | 31 | 55 | Konrposusnsie
nudepeHIanTbHOTo BOIIPOCEL,

TEeCTUPOBaHUE,
HCYUCIICHUS K UCCIEAOBAHUIO
N pacdeTHo-
ynKumit rpadudeckue
paboTEHI.

4. | IlpoMexyTOUYHASl ATTECTAIUSA 27 | Dx3ameH
KonTtakTHass  BHeayaAuTOpHasi 2 | uHAMBHAYAJb
padora Hble U

rpynmnoBbie
KOHCYJILTAIH
"

Hroro B 1 cemecTpe 36 - 36 | 79 | 180

Cemectp 2

5. | Paszmen 4. HeonpeeneHHbII 10 10 | 20 | 40 | KonrpombHsie
I/IHTeI‘paH BOIPOCHI




6 | Pazmen 5. OnpeneneHHbII 14 14 | 17 | 45 | Kommoksuywm,

I/IHTel"paJ'I KOHTPOJIbHBIC
BOIIPOCHI,
pacderHo-
rpadudeckue
paboTHI.

7 Pasnen 6. Maremarnueckuii ananus | 14 14 | 14 | 42 | Komnoksuym,
(YHKIHIH HECKOJIBKMX TEPEMEHHBIX KOHTPOJIbHBIE

BOIIPOCHI

8 Pasgen 7. Pamer 10 10 | 14 | 34 | Komnoksuywm,
KOHTPOJIbHBIC
BOIPOCHI,
TECTUPOBAHUC

9 | Paznen 8. Psnbt @ypee 6 6 14 | 26 | Komnoksuym,
KOHTPOJIBHBIC
BOIIPOCHI,
TECTUPOBAHUE,
pacueTHO-
rpaduyeckue
paboTEHI.

10 | IIpome:xyTOYHASA ATTECTALMA 27 | Jxk3amMeH
KoHTakTHass  BHeayauTOpHasi 2 HHIUBUAYATb
padora HbIE U

rpynmnoBbie
KOHCYJIbTAlH
"

Hroro Bo 2 cemecTpe 54 54 |79 |216

Cemectp 3

13 | Pazgen 9. UnTerpupoBanue 72 36 |70 | 178 | Komnokuywm,
(YHKIMH HECKOIBKHX KOHTPOIIRHRIC

BOIPOCHI,

MePEeMEHHBIX
TECTHPOBAHUE,
pacueTHo-
rpadugeckne
paboTEI.

14 | IIpoMe:KyTOYHAS ATTECTALMA 36 | Dx3ameH

15 | KouraktHasg BHEAyAUTOPHAS 2 WHJIUBUYaJIbH
paborta bIC U

rpyTIOBEIE
KOHCYJIbTaIIU!

Hroro B 3 cemecTpe 72 36 |70 | 216

BCEI'O yacos: 198 126 | 228 | 612

4.2.2. JlekiIMOHHBI KypC

Ne HaumenoBanue HaunmMeHnoBanue TeMbI Conep:kanue Bcero

n/ | pa3gesa AUCHUNIHHBI JIeKIIUHN JIEKIIUM 4acoB

n
1 2 3




Cemectp 1

1.

Paszpen 1.
MareMaTHdeCcKHi
aHamn3 QYHKIUH
OJIHOM MEepEeMEHHOMU

Tema 1.1 BeniecTBeHHBIE
qucia

MHoxecTBa.
O06o3HavCHUS,
JIOTUYECKHE
CHMBOJIBI,
BEILECTBEHHbIE
YuCiIa U UX
OCHOBHBIE CBOMCTBA ,
reoMeTpHUECcKoe
u300pakeHue
BEIIECTBEHHBIX
quCell,
n300pakeHne
BEILECTBEHHBIX
YuCce TOYKaMU Ha
KOOpPJAMHATHOU
IPsIMO1,
HEKOTOpbIe HanboJee
yIOTpeOUTETbHBIC
YHCIIOBBIC
MHOKECTBA, TPaHU
YHCIIOBBIX
MHOECTB,
abcomroTHas
BEJTMYMHA YHCIIA.

Pazpmen 1.
MarteMaTH4eCcKi
aHamn3 QyHKIUH
OJIHOM MEepEeMEHHOM

Tema 1.2 Ilpenen
OCJIEN0BAaTEILHOCTU

Yucnosbie
MOCJIEIOBATEILHOCTH
5

CXOISIITHAECS
MMOCJIeOBATEIbHOCTH
>

MpEeAEIbHbBIN
nepexo B
HEpPaBEHCTBAX,
MOHOTOHHEIC
MMOCJIeOBATEIbHOCTH
>

YUCJIO e , TEOpEMA O
BJIO’KEHHBIX
OTpe3Kax.

Pasnen 1.
Maremarnueckuit
aHaIn3 QYHKUUH
OJIHOM IIEPEMEHHOU

Tema 1.3 OyHkuuu ogHOU
MepeMEHHOM

[Tonsitne hyHKIMH,
npeaen QyHKIuH,
TEOPEMBI O TpeIenax
byHkuui, aBa
3aMevaTeTbHbIX
npesena,

0ECKOHEUHO MaJIbie U
OCCKOHEUYHO OOJIBIIIHE
(GyHKIINHU, CpaBHCHUE
OCCKOHEYHO MaJIbIX U
OCCKOHEYHO OOJIBIITNX
GYHKIMI , TOHATHE




HENPEPBIBHOCTH
byHKIHH ,
HETNPEPBHIBHOCTH
HEKOTOPBIX
DJIEMEHTAPHBIX
byHKIHH ,
KJIacCU(pUKaIUs
TOYEK pa3phiBa
(GyHKLINHU, OCHOBHBIE
CBOMCTBA
HETPEPBIBHBIX
GyHKIMHA, TOHSATHE
CJIOKHOM (DyHKIMH,
MOHATHE 00paTHOM
byHKIHUH

4. | Pazgen 2. Tema 2.1 IToHsiTHE Onpenenenne
HuddepeHuMpoBaHrE | IPOM3BOAHOM. IPOU3BOIHOM,
[Tonsatue reOMETPUYECKUI
QG epeHIpyeMocTr CMBICII IPOU3BOAHOM,
¢bynkuuun. [Tonarue (bU3HYEeCKUil CMBICI
muddepeHmmana. MIPOU3BOTHOM,
[IpaBuna mpaBasi 1 JieBas
muddepeHIPOBaAHUS MIPOU3BOAHBIE,
CYMMBI, Pa3HOCTH, MOHSATHE
NPOM3BEACHUS U YacTHOTO | auddepeHuupyemMocT
U QYHKIMH, IOHSITHE
G hepeHIIPYEMOCT
U QYHKIMH B TaHHOM
TOYKE , CBSI3b MEXKIY
HNOHATUAMU
G hepeHIIIPYEMOCT
U 1 HETIPEPhIBHOCTH,
orpesieNieHUe U
reoOMEeTPUYECKUI
CMBICT
nuddepennmana,
npuOIMKEHHBIE
BBIUHCJICHHUS C
TIOMOIIIBIO
muddepennuana ,
npaBuIia
nuddepeHIpoBaHUs
CYMMBI, Pa3HOCTH,
MIPOU3BENICHUS U
YaCTHOTO
5. | Pazgen 2. Tema 2.2 Beruncienune [TpownsBogHas
HuddepeHpoBaHie | IpOU3BOIHBIX HOCTOSTHHOM
MOCTOSTHHOM, CTETNIEHHOH, | QyHKIUH,
TPUTOHOMETPHUUECKHUX MIPOM3BOTHAS
byHKIUH 1 CTENeHHOHN (YHKIINH,
norapudmuaeckoin MIPOU3BOTHBIC
dbyskimun. Teopema o TPUTOHOMETPUUYECKUX




MIPOM3BOIHON 0OpaTHON
GbyHKIHH.

byHKIHH,
MIPOU3BOIHAS
JorapupMUIEcKon
byHKIIMH, TeOpeMa o
MIPOU3BOAHOMN
obpaTtHo#l hyHKIINH,
BBIUHCIICHHE
MPOU3BOHBIX
MOKa3aTeJIbHOU
GyHKIMHA 1 0OpaTHBIX
TPUTOHOMETPHUYECKUX
GyHKINHA, TTPaBUIIO
Qg depeHIpOBaHUSL
CJIIOKHOM (YyHKIIUH ,
JorapupmMuyecKas
MIPOU3BO/IHAS,
POU3BOTHAS
CTENEeHHON QyHKIINH
C JIF0OBIM
BEIIIECTBEHHBIM
nokasareseM,
Tadauma
MIPOU3BOTHBIX
MPOCTEUIIINX
DJIEMEHTAPHBIX
byHKIHH .

Paznen 2.
HuddepenumnpoBanue

Tewma 2.3 IIpon3BoHbIE U
nuddepeHIrabl BHICIIAX
MOPSI/IKOB.
[TapameTpuueckoe
3aJjaHue (PYHKIINH U €€
nuddepeHnpoBaHue.

[TonsiTue
MPOU3BOJHON N-TO
nopsizika, GopmMyIbl
JUIS N -X
MIPOU3BOTHBIX
HEKOTOPBIX
bynkuuii, Qopmyna
JlertOuuIa 11t n-u
MIPOU3BOAHOMN
MPOU3BENICHUS IBYX
dyHKm,
nuddepeHmaTb
BBICIIIUX TTOPSIIKOB,
[TapameTpuueckoe
3agaHue QyHKINH,
nuddepeHnrpoBanme
(bYHKIMH, 3aTaHHOM
napaMeTpHUuecKu

Pasnen 3. [Ipumenenue
nuddepeHITaIBHOTO
WCYHCIICHUS K
UCCIIeTOBAaHUIO
byHKIUH

Tema 3.1 OCHOBHBIE
TEOPEMBI

Qg epeHIaIbLHOTO
ucuucienus . Packpeitue
HEOIPEIEICHHOCTEM.
[IpaBuno Jlonurans

OcHOBHBIE TEOPEMBI
nuddepeHIanTbHOTO
UCUUCIICHUS,
packpbITHE
HEOIPEIEIEHHOCTEN,
npasuito Jlomurans,
packpeITHe
HEONPEICICHHOCTH

10




Buza 0/0, packpeiTue
HEOMPEeIeIEHHOCTH
BHUJIa 00/00, IPyTHUE
BUJIBI
HEOIPEAETIEHHOCTEN
U MX PacKpbITHE

8. | Pazzgen 3. IIpumenenue
nuddepeHIaIbHOTO
MCUHUCIICHUS K
UCCIICIOBAHHIO
byHKIUH

Tema 3.2 ®opmyna
Teiinopa

®opwmyia Teitnopa,
Jpyrasi 3aKch
dopmyiel Telinopa u
OCTaTOYHOTO YJIeHA,
dopmyna
MakmnopeHna,
pasnoxxeHnue
HEKOTOPBIX
9JIEMEHTAPHBIX
GyHKIHHA 110
dbopmyiie
Makmnopena ,
UCTIOJIb30BaHHE
dbopmynel Makiopena
JUTSL BEIYHCITICHUS

MpeJeNoB,
BBIYMCIICHHE YHCIIA €
9. | Pazmen 3. [Ipumenenue | Tema 3.3 UccnenoBanue [Tpuznak
Qg epeHIaIbLHOTo noBeeHus QYyHKIMNA U MOHOTOHHOCTH
UCUYHCITICHUS K MocTpoeHue rpadukoB byHKIIH,
UCCIIEIOBAaHUIO OTBICKaHHE TOYEK
byHKIUH JIOKAJILHOTO
IKCTpEMyMa
byHKIIH,
HarpaBJIeHUE

BBIITYKJIOCTH U TOYKH
nepernoda rpaduka
byHKIHIH ,
aCHMIITOTHI rpaduka
byHKIIMH, cxema
WCCJICJIOBAHHUS
rpaduka QyHKIUN

HUTOI'O yacoB B 1 cemecTpe: 36

Cemectp 2
10. | Paznen 4. Tema 4.1. IlepBooOpasHast u | [lonstue
Heomnpenenennsiii HEOIIPEICIICHHBIN HHTETpall | MEePBOOOPA3HOM
UHTErpa (Gynxuun,
HEOTIPEICIICHHBIN
UHTErpal
11. | Pasnen 4. Tema 4.2 . OcHOBHEIE OCHOBHBIE CBOUCTBA
Heonpenenennsiii CBOICTBAa HEOMPECIICHHOTO | HEOMPEIEICHHOTO
HHTETrpal HUHTCIrpaia HHTCTpajia
Tabnnia 0CHOBHBIX Tabnnia OCHOBHBIX
HMHTETPAJIOB HHTETPAJIOB
12. | Pazmen 4. Tema 4.3. OcHOBHEIE Hemocpenctsennoe
Heonpenenennslii METO/Ibl HHTETPUPOBAHUS UHTETPUPOBAHUE.

11




MHTETpall

MeToa moaCTaHOBKH.
Meton
WHTETPUPOBAHMUS TIO
JacTIM

13.

Pasnen 4.
Heonpenenennsiii
WHTErpa

Tema 4.4. IaterpupoBanue
PanrOHANBHBIX .
WppaIOHANBHBIX U
TPaHCIEHACHTHBIX (DYHKLUH

I/IHTCFp aJIbl BHJa

(R ] XD
d

cxX +

IR(x, ax?® + bx + c)dx

[ R(sin x, cos x )dx

fR(ex }lx

14.

Pazpen 5. OnpeneneHuslit
WHTETpal.

Tema 5.1. Onpenenenue
OIIPEIEJIEHHOTO HHTErpana

VYcnosus
CYIIIECTBOBaHUS
OTIpE/IETIEHHOT O
WHTETpana.
OrpaHU4eHHOCTD
UHTErpUpPYyEMO
dynkun . Cymmbl
Hapby. CsoiicTBa
cymm JlapOy.
HeoOxomanmoe u
JOCTaTOYHOE YCIIOBHE
WHTETPHPYEMOCTH

15.

Pazpmen 5. OnpeneneHHbIM
WHTETpaI.

Tema 5.2 OcHOBHBIE
CBOMCTBA ONPEJECIEHHOIO
UHTErpasa

O11eHKH MHTETPaoB.
dopmyiia cpeaHEro
3HaueHus: OUEHKH
HWHTETPajoB ; popmyia
CPEIHEro 3HAUCHUS .

Hurerpan c
TIEpEeMEHHBIM BEPXHUM
npeaenom. dopmyia
Herotona—Jleiibnnma

3amMeHa nepeMEHHOH B
OTIpe/IeJICHHOM
unrerpaie . Dopmyna
WHTETPUPOBAHUS IO
YacTsIM B
OTIpEeIETICHHOM
UHTErpase

16.

Pazpen 5. OnpeneneHuslit
WHTETpal.

Tema 5.3 HexoTopsie
(dr3ugeckue u
reoMeTpUdecKue
TIPUITOKEHUS
OIIPENIEJIEHHOTO HHTErpana

[nommane
KPUBOJIMHEITHOM
Tpaneuud . [lnomans
KPUBOJMHENHOTO
cekropa. [lnuHa nyru
KpuBoii . O0Bem Tena
BpameHnus. [Inomane
MTOBEPXHOCTH
Bparmenus. Pabora
TIEPEMEHHOM CHJIBL.

17.

Paznen 5. OnpeneneHHbIi
WHTErpal.

Tema 5.4 HecoOcTBeHHEBIE
HMHTErpasl

HecobOcTBeHHBIE
HHTETPAITBI C

12




OCCKOHECYHBIMU
npeaesaMu
unrerpupoBanus .Heco
OCTBEHHBIE HHTETPAJIBI
OT HEOTPAHUYCHHBIX
dynaxmmii. [Tpuzaax
CXOAMMOCTH
HECOOCTBEHHBIX
unHTterpainos . [Ipumep
UCIIOJIb30BaHHMS
HECOOCTBEHHOTO
UHTErpasia

18.

Paznen 5. OnpeneneHubii
HHTErpall.

Tema 5.5 IlpubmmkeHHOE
BBIYUCJICHUC
OTIpeICTICHHBIX
HWHTErpaioB

dopMyna Tpanenuii.
®dopmyna napadour.

19.

Paznen 6.
MareMaTHYeCKU aHaIn3
(GYHKIUI HECKOTBKUX
IIEPEMEHHBIX

Tema 6.1 Tlpenen u
HEIPEPHIBHOCTh
GYHKIUI HECKOTBKHX
IIEPEMEHHBIX

[onstne GpyHKINU
HECKOJIBKHX
HepeMeHHBIX .BBoHBIC
3aMevaHus .
OnpenencHue
(hyHKIIMH BYX U Ooee
HIEPEMEHHBIX.
T'eomerpuueckoe
n3o0paxenue QpyHKIMN
JIBYX TIEPEMEHHBIX.
[penen pyHKmH ABYX
NEPEMEHHBIX.
HemnpepbiBHOCTD
(hyHKIIMH TBYX
MEPEMEHHBIX.
OnpeneneHue
HETIPEPHIBHOCTH
(YHKITHH IBYX
NEPEMEHHBIX.
OCHOBHBIE CBOMCTBA
HETPEPBIBHBIX
(hyHKIMI IBYX
EePEMEHHBIX

20.

Pazgen 6.
MaremaTudecKknii aHaIu3
(YHKIIHMI HECKOJIBLKUX
MEPEMEHHBIX

Tema 6.2 . YacTHble
npousBoaHble . IloHsaTHE
I depeHInpyeMocTr
GbyHKIMH

Onpenenexue

UG GepeHIInpPyeMOCTH
. Heobxoaumeie
YCIIOBHS
nmudpepeHIpyeMocTH.
Hocrarounsle ycioBus
muddepeHIupyeMOoCTH.
TIpousBoanbie
CJIOKHBIX QDYHKIUH

21.

Paznen 6.
MaTtemMaTHYeCKHIT aHaIN3
(YHKIIAN HECKOTBKUX
MEPEMEHHBIX

Tema 6.3 Tuddepenuman
GyHKIIAH

OnpenencHue
muddepeHuana .
KacarenbHas
TUIOCKOCTh U HOpMaJIb
K IOBEPXHOCTH.
T'eomeTpuyeckuit
CMBICIT
muddepeHana

13




22.

Paznen 6.
MaTtemMaTHYeCKHIl aHATIN3
(YHKINN HECKOTBKUX
MEPEMEHHBIX

Tema 6.4 IlpousBoaHas o
HarnpaBleHHIO. ['pagreHT

YactHble
NPOU3BOAHBIE H
nmuadepeHtranst
BBICIIIUX MOPSKOB .
YacTHble IPON3BOIHEIE
BBICIIHX HOPSIIKOB.
Huddepennmanst
BBICILIUX MOPSIKOB .
®opmyna Telnopa ans
(hyHKIIMH TBYX
epEeMEHHBIX

23.

Paznen 6.
MaremaTuyeckuii aHanu3
(GYHKIUI HECKOTBKUX
MePEMEHHBIX

Tema 6.5 DkcTpeMyMmbl

(YHKIMH IBYX
MEPEMEHHBIX

OnpenencHue
JKCTpEMyMa.
Heobxoaumere
YCIIOBHS 3KCTpeMyMa
JlocraTouHsle ycinoBus
aKcTpemyma. Meton
HAaMMCHBIIIUX
KBaJIPaToOB

24.

Pasgen 7. Psael

Tema 7.1 Ilousrue
YHUCIIOBOTO Psiia

OcHOBHBIE
OTIPEICIICHHUS .
CBolicTBa CXOAIINXCSI
psnoB . Heobxomumoe
YCIIOBHE CXOJIUMOCTH
psaa

25.

Paznen 7. Psawl

Tema 7.2 Psinapl ¢
HEOTPHUIATETHHBIMH
YJICHAMU.
3HaKoUepeaYIOMUEcs PSAIbL.
AOcomoTHas U yCcIIOBHAS
CXOJIMMOCTH PSIIOB

Psanwl ¢
HEOTPHIIATEIbHBIMH
YJIeHAMHU.
3HaKoUepeayIOmuecs
psabl. AGCOTIOTHAS U
YCIIOBHAsI CXOJJUMOCTh
psaoB

26.

Pazgen 7. Psinwl

Tema 7.3 CreneHHbIE psIbI

Onpezaenenue u
o01Ire 3aMeYaHus .
HaTepBan cxoauMoctu
CTETIeHHOTO psja .
CBoiicTBa CTEEHHBIX
panoB . Paznoxxenue
(GyHKIUH B CTCTICHHBIC
pAaBl

27.

Paznen 8. Panet @dypoe

Tema 8.1
TpuroHoMeTpuueCcKUn psij
M €r0 OCHOBHBIEC CBOMCTBA

TpuroHoMeTpuueckuit
PsLI ¥ €r0 OCHOBHBIE
CBOMCTBa

28.

Pasnen 8. Psagsr @ypoe

Tema 8.2 Psg @ypoe

Psan @ypse

29.

Paznen 8. Psamer @ypoe

Tema 8.3 CxomumocTh psiga
®ypre

CxonuMocTsh psiga
Dypse.

Psnp1 @ypse nns
YETHBIX U HEYETHBIX
GbyHKIHH.

Psn @ypoe ¢ nepuoiom

HUTOI'O yacoB BO 2 cemectpe: 54

Cemectp 3

30.

Pa3nen 9.

Tema 9.1 JIBoiiHbIe

Ormpenenenve u
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WNHurerpupoBanue
(GYHKIHMI HECKOJIBKUX
MePEMEHHBIX

HUHTCTpaJibl

YCIIOBHS
CYIIIECTBOBaHUS
JIBOWHOI'O MHTETpana .
T'eomerpuueckuit
CMBICI JBOMHOTO
WHTETpana .

CBoiicTBa IBOMHOIO
WHTETpania .

CBenenue JBOMHOTO
WHTETpaja K
MIOBTOPHOMY.

Crnyyait
MPSMOYTOJIbHOU
o0ractu .

Cryyait
KPUBOJIMHEHHON
o0ractu .
3aMeHa epeMEHHBIX B
JIBOMHOM HHTETpaJIe

31.

Pa3nen 9.
WNHurerpupoBanue
(YHKIM HECKOJIBKUX
MIEPEMEHHBIX

Tema 9.2 Hekoropsie
TEOMETPUICCKUE U
(u3MYECKUE MPIITOKEHUS
JTIBOMHBIX WHTETPAJIOB

Brruncienune oobema .
Brraucnenue
IUTOIIIA M.
Brranciaenue miomaan
MTOBEPXHOCTH.
Breraucnenue Maccel
IUTACTHHKHU.
Brranciaenne
KOOpJIMHAT IICHTpa
Macc IIaCTHHKH.
Brrancnenne MoMeHTa
I/IHepI_II/II/I IIJTACTUHKH.

32.

Pa3nen 9.
HNurerpupoBanue
(GYHKIIUH HECKOJBKUX
MEPEMEHHBIX

Tema 9.3 KpuBonuHeiHsie
WHTETPaJTBI

Ompenencuue
KPUBOJMHENHOTO
UHTErpajia nepBoro
poaa.

Brruncnenue
KPUBOJIMHEUHBIX
WHTETPAJIOB MIEPBOTO
poxna .
OnpeneneHue
KPUBOJIMHEHHOTO
MHTETpaja BTOPOTO
pona.

Brruucnenue
KPUBOJIMHENHBIX
MHTETPAJIOB BTOPOTO
pona.

CBs13b MEXKIY
KPUBOJIMHEUHBIMU
UHTErpajgamMu nepBoro
U BTOPOTO poja .

33.

Pasznen 9.
WNurerpupoBanue
(GyHKIHI HECKOJIBKUX
MIePEMEHHBIX

Tema 9.4 ®opmymna ['pura

®opmyna ['puna

34.

Pa3nen 9.

Tema 9.5 YcmoBus

VYcnosusa
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WNurerpupoBanue HE3aBUCUMOCTH HE3aBHCUMOCTH

(YHKIMI HECKONBKUX | KPUBOIMHEHHOTO KPHUBOJIMHEHHOIO

IIEPEMEHHBIX MHTETpaJ1a OT IIyTH WHTETpasna oT IMyTH
WHTETPUPOBAHUS MHTETPUPOBAHUS

35. | Paznen 9. Tema 9.6. nterpupoBanue | MuTerpupoBanue
HurerpupoBanue MONHBIX HdepeHnrnanosB IIOJTHBIX
GYHKIUI HECKOTBKUX nudpeperumnanon
TIEPEMEHHBIX

36. | Pasnen 9. Tema 9.7 Hexotopsie Brraucnenue miomamgu
Hurerpuposanue MIPHIIOKEHHSI C TIOMOIIEI0 (hOPMYITBI
(GYHKIMI HECKOIBKUX KPUBOJIMHEHBIX I'puna. PabGota chibl.
TepeMEHHbIX WHTETPaJIOB BTOPOT'O poJia

37.| Pazgen 9. Tema 9.8 Tpotinbie Omnpenenenue
WNHurerpupoBanue HHTCIpaJibl TPOMHOI'0 UHTErpaja .
(bYHKIHIA HECKOJIBKUX Brrunciienue TpoHHbIX
TIepeMEHHBIX MHTETpaJIoB. 3aMeHa

NEpEMEHHBIX B
TPOMHOM HHTErpae .
Hexortopslie
IIPWIOKEHUS TPOUHBIX
WHTETPAJIOB .

38. | Paznen 9. Tema 9.9 IloBepxHOCTHBIE Omnpenenenne
WNurerpupoBanue HHTETpaibl ITIOBEPXHOCTHOI'O
(YHKIM HECKOJIBKUX MHTETpajia mepBoro
TIepeMEHHBIX pona. Beruncienne

MOBEPXHOCTHBIX
MHTErpaJIoB MEPBOTO
pona. OnpenencHue
MTOBEPXHOCTHOTO
MHTErpasia BTOporo
pona. Beruncnenune
MTOBEPXHOCTHBIX
UHTErpaJiOB BTOPOTO
pozna. Cs3b MEXIY
MTOBEPXHOCTHBIMHU
WHTETpajlaMH IIEPBOTO
¥ BTOPOT'O POAa.

39. | Paznen 9. Tema 9.10 ®opmyna dopmyiia
WuterpupoBanue Octporpanckoro OcTporpackoro
(bYHKIMN HECKOIBKUX
IEPEMEHHBIX

40. | Paznen 9. Tema 9. 11. ®opmyna ®opmyina Crokca
HurerpupoBanue Crokca
(bYHKIMN HECKOIBKUX
MEPEMEHHBIX

41. | Pa3nen 9. Tema 9.12 CxansipHoe u CkansipHoe moJe.
HurerpupoBanue BEKTOPHOE IOJIS BekTopHoe moure.
(bYHKIHI HECKOIBKUX TToTennmansHOE TI0JIE
IEPEMEHHBIX

42. | Pa3nen 9. Tema 9.13 3amaua o notoke | 3amada o HOTOKE
HurerpupoBanue BEKTOPHOTO IIOJISI. BEKTOPHOTO MOJISL.
QyHKIMI HeCKOIBKUX JuBeprenuus. uBeprenuus.
IePEMEHHbIX Hupkynsiius. Porop . Hupkymnsauus. Porop.

Oneparop ['amunbToHA . Onepatop
l'amunpToHA.
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HUTOI'O yacoB B 3 cemecTpe: 72

BCEI'O yacos: 162

4.2.3. JIabopaTOpHBbIil NPAKTHUKYM (He MPexyCMOTPEHO)
4.2.4. llpakTHyecKkue 3aHATHS

Ne
n/
n

HaumenoBanue
pasaesia TUCHUILTHHBI

HaumenoBanue
NMPaKTHYECKOr0
3aHATHSA

Conep:xanue
MPaKTHYECKOTO
3aHATHSA

Bcero
4acoB

1

2

3

4

Cemectp 1

43.

Pazpen 1.
Maremarnueckuit
aHanu3 QyHKUUH
OJIHOM IIEPEMEHHOU

Tema 1.1 BemecTBeHHBIE
yHcia

MHokecTBa.
O06o3HaueHus,
JIOTUYECKHE CUMBOJIBI,
BEIIIECTBEHHBIE YKCIIa
1 UX OCHOBHEBIE
CBOMCTBA ,
T€OMETPUYECKOE
n300paxeHue
BEIICCTBEHHBIX YHCEII,
n300paxeHue
BEIICCTBEHHBIX YHCE
TOYKAMH Ha
KOOPJMHATHOMN
IPSIMOH,

HEKOTOpBIC Hanboee
yIOTpeOUTEIbHBIC
YUCIIOBEIC
MHOKECTBa, TPaHU
YHCJIOBBIX MHOKECTB,
a0CcoIOTHAS
BEJIMYKMHA YHCIIA.

44.

Paznen 1.
MareMaTU4eCKUi
aHayn3 pyHKIUN
OJIHOM IIEPEMEHHOU

Tema 1.2 Ilpenen
MOCIIe0BATEIHLHOCTH

UYucnossie
IIOCJIEI0BATEIBHOCTH,
CXOIALIMECs
IIOCJIEJ0BATEIBHOCTH,
NIPEACIIBHBIN IIEPEXOL
B HEPABEHCTBAX,
MOHOTOHHBIE
II0CJIEI0BATEIBHOCTH,
YHUCJIO e, TEOpEMA O
BJIO’KEHHBIX OTPE3KaAX.

45.

Paznen 1.
MaremaTuueckui
aHanu3 QyHKIHHA
OJIHOM IIEPEMEHHOU

Tema 1.3 OyHKIIIHT OTHOU
[IEPEMEHHOU

[lonstue pynkunu,
npenen GyHKINY,
TEOPEMBI O TIpeesax
byHKIUH, 1Ba
3aMeyvaTebHBIX
npeznena, GECKOHEUHO
MaJible 1 0ECKOHEUYHO
Oospinre GyHKIUH,
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CpaBHEHHUE
OECKOHEYHO MaJbIX U
OECKOHEYHO OOJBIIIX
GbyHKIMN , TTOHSATHE
HEMPEePHIBHOCTH
bynxnmit
HENPEePBIBHOCTh
HEKOTOPBIX
IIEMEHTaPHBIX
bynxnmit
KJ1accu(UKaIus ToueK
paspbiBa (QyHKIINH,
OCHOBHBIE CBOMCTBA
HETPEPBIBHBIX
(byHKIUH, TOHSATHE
CIIOKHOHM (yHKIINH,
MOHATHE 0OpaTHOM
byHKIIN

46.

Paznen 2.
JuddepenurpoBanue

Tema 2.1 IlonsiTue
MPOU3BOAHOM.
[TonsaTtue
mudGepeHIpyeMOCTH
¢yukuuu. [Tonstue
muddepennmana.
[IpaBuia
mudepeHpoBaHus
CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U
9aCTHOTO

Ornpenenenue
MPOU3BOIHOM,
F€OMETPUYECKUN
CMBICTT IPOU3BOIHOM,
(buznyecKuil CMBICTT
MPOU3BOIHOM,
npaBasi ¥ JieBast
MIPOU3BOIHBIE,
MTOHSITHE
muddepeHnmpyemMoct
1 QYHKLUH, TOHATHE
muddepeHnmpyemMoct
1 QYHKLIUU B TAHHOK
TOYKE, CBS3b MEXKIY
MOHSITHSIMH
muddepeHmpyemMoct
Y ¥ HETIPEPHIBHOCTH,
orpejieNieHue U
F€OMETPUYECKUN
CMBICT
muddepeHnuana,
MPUOJIKEHHBIE
BBIYHCIICHUS C
MTOMOUIBIO
muddepeHnuana ,
rpaBuUIIa

g hepeHIMPOBAHUS
CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U
4acTHOTO

47.

Paznen 2.
JuddepenurpoBanue

Tema 2.2 Beruucnenue
MPOU3BOAHBIX
IIOCTOSIHHOM, CTEIICHHOM,
TPUTOHOMETPUUYECKUX

[IpownsBoaHas
MOCTOSTHHOM (DyHKIINH,
MPOU3BOIHAS
CTETNIEeHHOHN (YHKIIHNH,
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byHKIMH 1
JorapuMUIeCcKOM
¢yukuuu. Teopema o
MIPOU3BOHOM 0OpaTHOM
GbyHKIMN.

MIPOU3BOTHBIC
TPUTOHOMETPHYECKHIX
GbyHKIUH,
MIPOU3BOTHAS
norapupMUUECKOM
dbyHKIIMH, TEOpeMa o
MPOU3BOAHOMN
oOpaTHO# QyHKIINH,
BBIYHCIICHHE
TIPOU3BOTHBIX
[I0Ka3aTEIbHOU
(byHKIMHM 1 0OpaTHBIX
TPUTOHOMETPHUYECKUX
(hyHKIMHA, TPaBUIIO
muddepeHIrpoBaHUSL
CIIOKHOUM (QYHKIIUH ,
norapudmuueckas
MIPOU3BOTHAS,
MIPOU3BOTHAS
CTENEeHHOU (YHKIIUU C
TOOBIM
BEIIIECTBEHHBIM
IOKa3areiieM, TadauIa
TIPOU3BOTHBIX
MPOCTEUILNX
AJIEMEHTAPHBIX
GbyHKIHH.

48.

Pa3nen 2.
JudpdepenurpoBanue

Tema 2.3 [IpousBoaHbie 1
mddepeHmans
BBICILIMX TOPSIIKOB.
[Tapamerpuueckoe
3ajjaHue QYHKLUU U ee
middepeHnrpoBaHue.

[Tonsitue
MIPOU3BOJHOM N-TO
nopsaka, opMyJibl
VIS 1 -X
MIPOU3BOIHBIX
HEKOTOPBIX (YHKIHUH,
dhopmyna Jleribauma
JUISL N- IPOU3BOIHOM
MIPOU3BEICHUS ABYX
GbyHKIUH,
nuddepeHmaTb
BBICIIUX TIOPSIKOB,
[TapameTpuyeckoe
3aganue QyHKINH,
muddepeHnrpoBanme
(byHKIUY, 321aHHOM
apaMeTpUUeCcKH

49.

Pasnen 3. [Ipumenenue
mudpepeHInanTbHOTO
WCYHCIICHUS K
HCCIIETOBAaHUIO
byHKIUH

Tema 3.1 OCHOBHbIE
TEOPEMBI

i depeHnnanbHOro
ucuucienus . Packpeitue
HEOIPEIEICHHOCTEN.
IIpaBuno Jlonurans

OcHOBHBIE TEOPEMBI
i epeHIaTbHOTO
WCYHCIICHUS,
packpeITHe
HEOIPEIETICHHOCTEM,
npaBuio Jlonurans,
packpeITHe
HEOIPEICIICHHOCTH
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Buza 0/0, packpbiTue
HEOIPEIEIIEHHOCTH
BHUJIA 00/00, IPyTHE
BUJIBI
HEOIPEIETIEHHOCTEN U
UX PaCKpBITHE

50. | Pasmen 3. [Ipumenenue | Tema 3.2 @opmyna ®opwmyna Teinopa,
g depeHInaIbLHOTo Teitnopa Jpyras 3amch
WCYUCIICHUS K dbopmyel Telinopa u
UCCIIETOBAaHUIO OCTaTOYHOTO YJICHA,
byHKIMH ¢dhopmyiia Makiopena,

pas3ioxeHue
HEKOTOPBIX
3JIEMEHTapPHBIX
¢byHKIMH 0 hopMyIie
Makmnopena ,
WCTIOJIb30BaHUE
¢dbopmyiel Makiiopena
JUTSL BRIYHCTICHUSI
MIpeJIesioB,
BBIUMCIICHHUE YHCTIa €

51. | Pasznen 3. [Ipumenenue | Tema 3.3 MccnenoBanue IIpuznak
mddepeHnratbHOro noBeaeHUs QyHKIMNA U MOHOTOHHOCTH
HCUYHCIICHUS K MoCcTpoeHue rpaduKkoB (GyHKIIUHM, OTBHICKaHUE
HCCIIeIOBAaHUIO TOYEK JIOKAJILHOT'O
byHKIMi sKCcTpeMyMa QyHKITUH,

HarpaBJICHUE
BBIITYKJIOCTH U TOYKU
neperu0da rpaduka
(bYHKINH , aCUMIITOTHI
rpaduka QyHKINH,
CXeMa UCCIIeJOBaHHS
rpaduka GyHKIUU

HUTOI'O yacoB B 1 cemectpe: 36

Cemectp 2
52. | Paznen 4. Tema 4.1. ITepBooOpa3zHas [Tonsarue
Heonpenenennsrit Y HEONPEIEICHHBIN epBOOOPa3HOIA
HHTETpal HUHTCrpall q)YHKIII/II/I,
HEOTpeIeTICHHBII
WHTETpa
53. | Pazmen 4. Tema 4.2 . OcHOBHEIE OCHOBHBIE CBOHCTBA
Heonpenenennsrit CBOICTBa HEOMpPEICTICHHOTO
UHTErpa HEOTIPE/IeTICHHOTO WHTETpaa
HUHTErpajia Tabmuiia OCHOBHBIX
Tabnuiia OCHOBHBIX HHTErpajIoB
HWHTETPaJIOB
54. | Paznen 4. Tema 4.3. OcHOBHEIE HenocpencreenHoe
Heonpenenennsiit METOABI HHTETPUPOBAHUSA WHTETPUPOBAHUE.
HHTErpa Meton IOJCTaHOBKH.
MeTto HHTErpUPOBaHUS
110 YacCTiAM
55. | Pa3gen 4. Tewma 4.4. MaterpupoBanue | MHTerpaisl Buia
Heonpenenenupii palMOHATBHBIX . (ol L jax+b )
i Vex+d )
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HHTErpal

WppalMOHANTBHEBIX U
TPAHCIICH/ICHTHBIX
dhyHKIHHA

,fR(x,\/ax2 + bx + c)dx

[ R(sin x, cos x )dx

fR(e" )dx

56.

Pazpnen 5. OnpeneneHHbIi
HHTErpal.

Tema 5.1. Onpenenenue
OTIPEICICHHOr0 HHTErpaa

Ycnosus
CYILECTBOBAHHMS
OIIPE/ICIICHHOTO
WHTErpaa.
OrpaHn4eHHOCTb
HUHTErpUpyeMon
¢ysaxun . CyMMbI
HapOy. CsoiicTBa cyMM
Hap0Oy. Heobxomumoe
U JIOCTATOYHOE YCIOBUE
HHTETPUPYEMOCTH

57.

Pa3nen 5. Onpenenenusli
HHTErpall.

Tema 5.2 OcHOBHEIC
CBOMCTBA OMPEICIEHHOI0
WHTErpaja

OIEeHKY UHTETPAIOB.
dopMyna cpeaHero
sHagyennst: OLeHkn
MHTETpaJoB ; Gpopmyia
CpeIHero 3HAUSHUS .
MaTerpan ¢
NEPEMCHHBIM BEPXHUM
npenenoM. Gopmyna
Hetorona—JleitOruma
3aMeHa iepeMeHHOH B
OTIpeeICHHOM
naTerpaine . Gopmyrna
WHTErPUPOBAHUA 10
HacCTsiaM B
OTIpEeICHHOM
WHTeTpase

58.

Pazmen 5. OnpeneneHHbI
WHTETpall.

Tema 5.3 HexoTtopsie
¢dusnueckue u
TeOMETPHYECKUE
HPHITIOKEHHS
OIIpEIeTICHHOT0 HTErpaa

[Tnomans
KPUBOJIUHENHOU
Tpanenuu . [Tnomans
KPUBOJIMHEHHOTO
cexropa. [lnuHa nyru
kpuBo# . O0beM Tena
Bpaienus. [Tnomanb
TTOBEPXHOCTH
Bpamienus. Pabota
NIEPEMEHHON CHJIBI.

59.

Pazmen 5. OnpeneneHHbIM
HHTETpall.

Tema 5.4 HecoOGcTBEHHBIE
I/IHTeraJII)I

HecobcTBennbIe
HHTETPAJIBI C
OCCKOHEUHEBIMU
peaeaaMu
nHTerpuposanus .Heco
OCTBEHHBIC HHTETPAJTBI
OT HEOTPAHUYEHHBIX
dbyaxmwmii. [Tpuznak
CXOJUMOCTH
HECOOCTBEHHBIX
uHrerpajion . [Ipumep
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HCTIONb30BaHUS
HECOOCTBEHHOTO
WHTErpasia

60.

Pazmen 5. OnpeneneHHbIit
WHTETpall.

Tema 5.5 [pubnuxeHHoe
BBIYUCIICHHE
OTPE/ICIICHHBIX
HHTErPAJIOB

®opmyia Tpaneuui.
dopmyna napadour.

61.

Paznen 6.
MaTteMaTHyeCcKHUil aHaIN3
(hYHKIHI HECKOIBKAX
MEPEMEHHBIX

Tema 6.1 Ilpenen u
HENPEPBHIBHOCTD (DYHKIUI
HECKOJIBKHX IMePeMEHHBIX

[NonsTre pyHKIUH
HECKOJIBKHX
rnepeMeHHbIX .BBoIHbBIE
3aMeyvaHms .
Omnpenenenne GyHKIUU
IBYX U OoJee
MEPEMECHHBIX.
I'eomeTpuueckoe
n3zo0paxenue QpyHKIMN
IBYX [IEPEMEHHBIX.
[penen ¢pynxmn AByX
MEPEMEHHBIX.
HenpepsiBHOCT
(hyHKIIMH TBYX
MEPEMEHHBIX.
OnpeneneHue
HETPEPHIBHOCTU
(YHKIMH IBYX
MIEPEMEHHBIX.
OCHOBHBIE CBOICTBa
HETPEPHIBHBIX QYHKIHMHA
JBYX MEPEMEHHBIX

62.

Pasnen 6.
MartemMaTHuecKuil aHaIN3
(GYHKUIUI HECKOTBKUX
MIepEeMEHHBIX

Tema 6.2 . YactHble
npousBojHbIe . [loHsATHE
mddepenmpyemoctu
GyHKIIH

OnpeneneHue

i GepeHITpyeMOCTH .
Heo0Oxoaumble ycinoBus
mddepeHpyeMocT.
JocraTounble ycioBus
mddepeHpyeMocTH.
IIpounsBoaHbIE CIOKHBIX
hyHKIHH

63.

Pazgen 6.
MaremaTudeckuii aHaIu3
(YHKIIMI HECKOJIBKUX
MIEPEMEHHBIX

Tema 6.3 [Inddepenmman
GyHKIMH

OmnpenencHue
middepenimana .
KacarenbHas mnockocts
U HOpMaJIb K
MTOBEPXHOCTH.
I'eomerpuueckuit
cMbica quddepeHnuana

64.

Pazgen 6.
MaremaTudeckuii aHaIn3
(YHKITHMI HECKOJIBKUX
MIEPEMEHHBIX

Tema 6.4 ITpousBoHas 1Mo
HallpaBJIeHUIO. I'paiueHT

YacTHble TPOU3BOIHBIE
H 1 depeHnabt
BBICIIHX MOPSAKOB .
YacTHble POU3BOJHbIE
BBICIIMX NOPSAKOB.
Huddepenmmanst
BBICIIHX MOPSIKOB .
®opmyna Telnopa nus
dbyHKIIMH TBYX
MEPEMEHHBIX

65.

Pasnen 6.
MaremaTudeckuii aHaInu3
(GYHKUMI HECKOIBKUX

Tema 6.5 DxcTpeMyMmsl
(hyHKIHH TBYX
MEPEMEHHBIX

Onpenenenue
IKCTpEMyMa.
Heo0xo11Mble yCIoBuUs
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NEPEMCHHBIX

JKCTpeMyMa
JocraTouHsle ycioBus
sKcTpemyma. Meton
HaMMCHBIINX KBAJAPaToOB

66. | Pazgen 7. Psanael Tema 7.1 Ilousarue OCHOBHEIE
YUCIIOBOTO Psia OTIPEIICIICHYIS .
CBoiicTBa CXOOAIIMNXCI
psanoB . Heobxomumoe
YCJIOBHE CXOUMOCTH
psana
67. | Pazmen 7. Psanmr Tema 7.2 Psasi ¢ Psaner ¢
HEOTpHULIATETHFHBIMU HEOTPHULIATEITHFHBIMU
YJICHAMU. YJICHAMHU.
3HaKOYepeaYIONIHECS 3HaKOUYEepEqYIOIHECS
paabl. AGCOIIOTHAS U paabl. AGCOIOTHAS U
YCIIOBHAS CXOJIUMOCTh YCJIOBHAS CXOJIUMOCTh
pA/10B pAI0B
68. | Pazngen 7. Psnanl Tema 7.3 CreneHunle Omnpenenenue u o0IIHe
pAnbl 3amedanus . MHTepBan
CXOQUMOCTH
CTEIIEHHOTO psJa .
CBOICTBA CTEIIEHHBIX
psanoB . Pasnoxenue
(byHKIIHIA B CTETICHHBIC
PSIBI
69. | Paznen 8. Psamer @ypoe Tema 8.1 TpuroHoMeTpuIecKuit
Tpuronomerpudeckuil psii | psii U €ro OCHOBHBIE
M €r0 OCHOBHEIE CBOMCTBa CBOMCTBa
70. | Paznen 8. Panel @ypbe Tema 8.2 Psg @ypbe Psn @ypee
71. | Paznen 8. Psanbr @ypre Tema 8.3 CxomumocTh CXomuMoCTh psia

psna Oypse

®ypse . Paast @ypre
JUISL Y€THBIX ¥ HEUYETHBIX
¢dbyuakmuii. Psag @ypee ¢
MIEPHOJIOM.

HUTOI'O yacoB Bo 2 cemectpe: 54

Cemectp 3
72. | Pa3nen 9. Tema 9.1 JIpoiiHbIe Omnpenenenue u
WNHurerpuposanue HHTCrpajIbl ycaoBuUs
(GYHKITUH HECKOIBKHUX CYIECTBOBAHHA
TIepEeMEHHBIX JIBOMHOTO MHTEIpasa .
I'eomeTpuueckuii
CMBICJI IBOIHOTO
HHTErpaa .
CBoiicTBa IBOMHOTO
WHTETpasa .

Caeznenue JBOHHOTO
HHTerpaja K
[IOBTOPHOMY.

Cryuaii
NPSIMOYTOJIBHOM
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o0ractu .

Cryuaii
KPUBOJIMHEHHOMN
o0yacTu .

3aMeHa IepeMEHHBIX B
JIBOWHOM MHTETrpaje

73. | Pa3znen 9. Tema 9.2 Hexotopsie Brruncnenne oobema .
HHTerpupoBanue TeOMETPUIECKHUE U Brruncnenwne mromiay.
(YHKIMI HECKOMBKHIX (bmunqecmde TTPHUIIOKEHHS Brruncnenne mromaan
TIepEMEHHBIX JBOWHBIX HHTETPAIIOB MTOBEPXHOCTH.

Brruncnenne maccel
IDTACTUHK.
Brruucnenune
KOOPJIMHAT IIEHTPa Macc
ITACTUHKY.

Berurcnenne MoMeHTa
WHEPIHH TUIACTHHKH.

74. | Paznen 9. Tema 9.3 Kpusonuneiinsie | Omnpenenenune
I/IHTCFpI/IpOBaHI/Ie HUHTETpaJibl KpHBOJIHHCﬁHOI‘O
(GYHKIHI HECKOJIBKUX HHTCTpaJ1a IEPBOTO
MIEPEMEHHBIX poaa.

Brruncnenue
KPUBOJIMHENHBIX
HHTETPAJIOB MIEPBOTO
porna .

OmpenencHue
KPUBOJIUHENHOTO
WHTeTpajia BTOPOTO
pora.

Brruucnenue
KPHUBOJIMHEHHBIX
HWHTETPaJIOB BTOPOTO
pona.

CB3b MeXIY
KPUBOJIIMHEHHBIMHI
WHTErpaJIaMH MIEPBOTO U
BTOPOTO poJia.

75. | Pazgen 9. Tema 9.4 ®opmyna I'puna | ©opmyna ['puna
WNHTterpupoBanue
(byHKIIUH HECKOTBKUX
TIEPEMEHHBIX

76. | Pa3snen 9. Tema 9.5 Ycenosus Venosus
HHTerpupoBanue HE3aBHCUMOCTH HE3aBHCUMOCTH
(YHKIHIT HECKOMBKHX KPHUBOJIMHEHHOTO KPHUBOJIMHEHHOTO
TepEMEHHBIX WHTETrpasa OT MyTH WHTErpasa OT MyTH

HWHTETPUPOBAHUS HHTETPUPOBAHUS

77. | Pazmen 9. Tema 9.6. Hurerpuposanue
I/IHTerI/IpOBaHI/Ie I/IHTerI/IPOBaHI/Ie ITOJIHBIX IIOJIHBIX
dyHKupit Heckonpkux | AMddepentmaion anbdepeniyanos
IIEPEMEHHBIX

78. | Pasnen 9. Tema 9.7 Hexotopsie Brruncnenue miomanu
HHTCI’pHpOBaHI/Ie TIPUITIOKCHUSA C IOMOIIIBIO q)OpMyJIBI
(DYHKIMIA HECKOMBKUX | KPUBOJHHEHHBIX I'puna. PaGoTa cuisbl.
TepEMEHHBIX HWHTErPaJIOB BTOPOTO poja
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79. | Paznen 9. Tema 9.8 TpoiiHbie Ormpenencuue
HHTerpupoBanue HUHTETPaJIBI TPOMHOr0 MHTErpaa .
(YHKIHUI HECKOIBKHX Brruucnenue TpoWHbIX
IIePEeMEHHBIX HWHTETPaJoB. 3aMerl

MEPEMEHHBIX B TPOIHOM
uHrerpaie . Hekoropsie
HNPUIOKEHUS TPONHBIX
HWHTETPAJIOB .

80. | Pazgen 9. Tema 9.9 IToBepxHOCTHBIE Ormpenenenue
I/IHTCFpI/IpOBaHI/Ie HUHTETpalibl ITOBEPXHOCTHOI'O
(GyHKIIUH HECKOTBKUX HHTETpaJla TIEPBOTO
I1ePEMEHHBIX pona. Beruncnenune

[IOBEPXHOCTHBIX
HWHTETPAJIOB [IEPBOTO
poaa. OnpenencHue
MIOBEPXHOCTHOT'O
HHTErpajia BTOPOro
pona. Beruucnenue
MOBEPXHOCTHBIX
HHTErPaJIoB BTOPOTO
pona. CBsi3b MEXKITY
MOBEPXHOCTHBIMH
HHTErpaJlaMH [IEPBOTO U
BTOPOTO POJIa .

81. | Paznen 9. Tema 9.10 ®opmyna dopmya
HuTerpupoBanue OcTporpaackoro OcTporpackoro
(GYHKITUH HECKOIBKHUX
IIEPEMEHHBIX

82. | Paznen 9. Tema 9. 11. ®opmyna ®opmyia Crokca
HuTerpupoBanue Crokca
(GYHKIIUH HECKOIBKHUX
IIEPEMEHHBIX

83. | Paznen 9. Tema 9.12 CxanspHoe u CkansipHoe moure.
I/IHTerI/IpOBaHI/IC BCKTOPHOC MOJIAA BGKTOpHOC I10JI€C.
(YHKIMI HECKOIBKUX [TorenunansHoe MoONE
IIEPEMEHHBIX

84. | Pasnen 9. Tema 9.13 3amaua o 3agada o MOTOKE
I/IHTCFpI/IpOBaHI/IC IOTOKE BEKTOPHOT'O I10JIA. BCEKTOPHOI'O I10JIA.
dynxumit Heckonpkux | AMBEpreRuus. Juseprenuus.
IIepeMEHHbIX Hupkynsius. Potop. Hupkynsiiust. Potop.

Omneparop ["'aMuIbTOH .

Onepatop ["'amunpTOHA.

HUTOI'O yacoB B 3 cemectpe: 36

BCEI'O yacos: 126

4.3. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIEI'OCS
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HaumeHnoBanue
pa3nesa (TemMbl)
JUCIHUILINHBI

Buanr CPO

Bcero
JacoB

2

Cemectp 1

1.

Pasnen 1.
MaremMaTuyeckum

aHanu3 pyHKIUNA OTHOM

IIEPEMEHHOMN

1.1

IIpopaboTKa JIEKIHif - BKIIFOYAeT YTCHHE
KOHCIIEKTa JIEKIUH, MPpoQeCcCHOHATEHON
JUTEpaTyphl, IEPUOANUECKUX U3TAaHHUM.

1.2

[IpopaboTka nexiuii - BKIIOYaeT YTeHUE
KOHCIIEKTa JICKIHHA, TpodecCHoHaATbHON
JUTEpaTypbl, IEPUOJANUECKUX U3IaHUI.
KonTakTHast BHeaymuTopHas paboTa.
PacuerHo-Tpaduueckie pabOTHI.

10

1.3.

[ToaroroBka K MPOMEKYTOYHOMY KOHTPOJIFO
. I3y4eHue JOMOJHUTENbHON JTUTEPATYPhI
0 pa3feny.

10

Paspen 2.
HuddepenuupoBanue

2.1.

[IpopaboTka neKIuii - BKIIOYAeT YTCHUE
KOHCIIEKTa JIEKIUH, TPo(heCCHOHAITBHOM
JIUTEpaTypbl, IEPUOJAUUYECKUX U3TaHUIM.
PacuerHo-rpaduueckie paboThI.

2.2.

[ToaroroBka K IPOMEKyTOYHOMY KOHTPOJIIO
. 3ydeHune 1OMOMHUTENBHON TUTEpaTyphl
10 pa3femny.

10

2.3.

IToaroToBka K MPOMEKYTOUHOMY KOHTPOJIIO
. I3y4eHue NOMONMHUTENBHOM TUTEpaTyphl
10 pa3feny.

10

Paznen 3. [IpumeHenue
mddepeHnnanbHOro
WCYUCIICHUS K
HCCIIEA0BAHUIO

byHKIUH

3.1

Pabora c NeKIMOHHBIM MaTEPUAIIOM, ITOUCK H
0030p JUTEPaTyPHI U FIEKTPOHHBIX
UCTOYHHUKOB WH(POPMAIIIH IO
VWHAWBHUIyJILHO 33JJaHHOH mpolieme.

10

3.2

[IpopaboTka neKIuii - BKIIOYaeT YTeHNE
KOHCHEKTa JIEKIHH, TPOo(heCCHOHAITBHOM
JUTEpaTypbl, IEPUOANUECKUX U3JTaHUM.
PacuerHo-rpaduueckme paboThL.

10

3.3

[MoaroroBka K MPOMEKYTOUHOMY KOHTPOIIIO
. I3y4yeHne 1OMOTHUTENbHON JINTEPaTyphl
10 pa3lely.

11

HUTOI'O yacos B 1 cemecTpe:

79

Cemectp 2

4.

Pasnen 4.
Heonpenenennsiii
HHTErpan

4.1

[IpopaboTka JeKuui - BKIIOYAET YTCHHE
KOHCTIEKTa JIEKIUH, TPOo(heCCHOHAITBHOM
JUTEPATYPhl, IEPHOAMIECKUX U3/TAHUH.

4.2

[IpopaboTka JieKIuii - BKIIOYAET YTCHUE
KOHCIIEKTA JICKIHH, MPO(hECCHOHATBHOM
JIUTEPATYPbI, IEPHOTHUCCKUX H3IAHHUI.

43

IIpopaboTKa JIEKIHif - BKIIFOYAeT YTCHHE
KOHCIIEKTa JIEKIUH, MpoQecCHOHATEHON
JTUTEPATYPbI, NEPUOANUECKUX U3IAHUH.
PacuerHo-Tpaduueckie pabOTHI.

4.4

IToaroToBka K KOJUIOKBUYMY IO BCEM T€MaM
paznena. U3ydeHue NOMOTHUTEILHON
TUTEPATypHI 10 pasaeny. KonTakTHas
BHEayIUTOpHas pabora. PacuerHo-
rpadudeckue paboTHI.
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Paznen 5 OnpeneneHubrit
HHTErpal.

5.1

[IpopaboTka JeKuni - BKIIOYAET YTCHHE
KOHCTIEKTa JIEKIUH, TPOo(heCCHOHAITBHOM
JUTEPATYPhl, IEPHOAMIECKUX U3TAHUH.

52

[IpopaboTka JieKIuii - BKIIOYAET YTCHUE
KOHCIIEKTA JICKIUH, MPO(heCCHOHATBHOM
JIUTEPATYPhI, IEPUOTHUCCKUX H3IaHUH.
KoHnTakTHasi BHeay IuTOpHast paboTa.

53

BrinonHenue pacueTHO-rpaduyueckoit
PpaboThI, MOATOTOBKA K MPAKTHYECKUM
3aHATHSIM

54

IIpopaboTKa JIEKIHif - BKIIFOYAET YTCHHE
KOHCTIEKTa JIEKIIUH, MPO(ECCHOHANTBHON
JUTEpaTyphl, NEPUOANUECKUX U3TaHUM.

5.5

[ToaroroBka K MPOMEXKYTOUHOMY
KOHTpPOJII0. 3ydyeHue TONOJHUTENBHON
JUTEpaTyphl 10 pazieny.

5.6

[MonroroBka K KOJUIOKBHYMY TIO BCEM TeMaM
paznena. U3ydeHue NOMOTHUTEILHON
JUTEpaTyphl 1o pasneny. PacyeTHo-
rpadudeckue paboThI.

Pazpnen 6.
MartemMaTHuecKHil aHaINn3
({YHKUMI HECKOTBKUX
MEPEMEHHBIX

6.1

[IpopaboTka jgeKuuii - BKIIOYAET YTCHUE
KOHCTIEKTa JIEKIHH, TPpo(heCcCHOHAITBHOM
JIUTEPATYPHL, NEPUOANYECKUX U3IaHUN.

6.2

BrimonHenne pacuetHo-rpadudeckon
paboTHI, MOATOTOBKA K MTPAKTHYECKIM
3aHATHAM

6.3

[IpopaboTka neKIuii - BKIIOYAET YTCHUE
KOHCIICKTA JICKIUH, MPOdECCHOHATBHOM
JIUTEPATYPbI, IEPHOTHUCCKUX H3IAHUI

6.4

[ToaroroBka K IpOMEKyTOYHOMY
KOHTpoumo. M3ydeHune 1onoTHUTENbHON
JUTEPATYPHI IO pa3aely.

6.5

[ToaroroBka K KOJJIOKBHYMY IO BCEM TeMaM
pazzaena. M3yueHue JONOJHUTENbHON
JUTEPATYPHI IO pa3eiy.

Paznen 7. Psaawl

7.1

[IpopaboTka nexiuii - BKIIOYaeT YTeHUE
KOHCIIEKTa JICKIHHA, TpodecCHoHaTbHON
JIUTEpaATypbl, IEPUOJANYECKUX U3IaHHI.

7.2

BrimonHenue pacueTHo-rpaduyeckon
paboTHI, MOATOTOBKA K MPAKTHYECKIM
3aHSITHSIM.

7.3

IToaroToBka K MPOMEKYTOUHOMY
KOHTpoumo. M3ydeHne NonoIHUTENbHON
JUTEpaTypBl 110 pa3ieny.

Paznen 8. Psanbr dypre

8.1

IIpopaboTKa JIEKIHif - BKIIFOYAET YTCHHE
KOHCIIEKTa JIEKIIUH, MTPO(ECCHOHATBHON
JIUTEpaTyphl, NEPUOANUECKUX U3TaHUM.

8.2

Brimonaenne pacueTHO-TpaduIecKoit
paboThI, MOATOTOBKA K MPAKTUYECKUM
3aHSITHUSIM.

83

[IpopaboTka nekiuii - BKIIOYaeT YTeHUE
KOHCIIEKTa JIEKIIHHA, TTpodeccHoHaTbHON
JUTEpaTypbl, IEPUOJANYECKUX U3IAHUI.
PacuetHo-Tpaduueckie paboTHI.

8.4

IToaroroBka K MPOMEKYTOUHOMY
KOHTpOJ10. M3ydeHue AoMnoJHUTEIbHON
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JIUTEpaTyphl 10 pazjieny.

8.5

IToaroroBka K MPOMEKYTOUHOMY
KOHTpOJt0. 3ydeHue A0MmoJIHUTEIbHON
JIUTEPaTypHI 110 pa3Jieny.

HUTOI'O yacoB B 2 cemecTpe:

79

Cemectp 3

9.

Pa3nen 9.
HNuterpupoBanue
(bYHKIMH HECKOIBKHX
MIEPEMEHHBIX

9.1

[IpopaboTka neKIuii - BKIOYaeT YTCHUE
KOHCITEKTa JIEKIIHH, TpodeccCHoHaTbHON
JIUTEpaTypbl, IEPUOJANYECKUX U3JIaHHI.

9.2

[IpopaboTka neKIuii - BKIOYACT YTCHUE
KOHCTICKTA JICKIUH, MPOhECCUOHATBHOM
JIUTEPATYPHI, TEPUOJIMUESCKUX H3JIAaHHH.

9.3

BrinosHeHne pacyeTHO-rpaduyecKoi
paboThI, MOATOTOBKA K MPAKTHYECKUM
3aHATHSIM.

9.4

IIpopaboTKa JIEKIHif - BKIIFOYAeT YTCHHE
KOHCIIEKTa JIEKIUH, PO ecCHOHATEHON
JTUTEPATYPhI, HEPUOANUCCKUX U3IaHUH.
PacuetHo-rpaduueckue paboThl.

9.5

IToaroToBka Kk MPOMEKYTOUHOMY
KOHTpOJt0. 3ydeHue A0MmoJTHUTEIbHON
JIUTEPaTypBHI 110 pa3Jieny.

9.6

[IpopaboTka neKIuii - BKIIOYACT YTCHUE
KOHCTIEKTa JIEKIUH, TPOo(heCCHOHAITBHOM
JUTEpaTypbl, IEPUOJAUUECKUX U3JIaHUIM.
PacuerHo-rpaduueckie paboThI.

9.7

Brmonaenne pacueTHO-TpaduIecKoit
PpaboThI, MOATOTOBKA K MPAKTHYCCKUM
3aHSATHUSM.

9.8

[ToaroroBka K MPOMEXKyTOUHOMY
KOHTpPOJI0. 3ydeHue TONOJHUTENBHON
JUTEpaTyphl 10 pazjieny.

9.9

[IpopaboTka nekiuii - BKIIOYaeT YTeHUE
KOHCIIEKTa JIEKIIHHA, TpoecCHoHaTbHON
JUTEpaTypbl, IEPUOANYECKUX U3IAHUI.
PacuetHo-Tpaduuecckie paboTHI.

9.10

[IpopaboTka JeKIuii - BKIIOYAET YTCHUE
KOHCIICKTA JICKIUH, MPOhECCHOHATBHOM
JIUTEPATYPhI, IEPHOTHUCCKUX H3IaHUI.
KoHnTakTHasi BHeay iuTOpHasi paboTa.

9.11

BrimonHenue pacueTHO-rpadudeckoi
paboTHI, MOATOTOBKA K MPAKTHYECKUM
3aHATHSM.

9.12

IToaroroBka K MPOMEKYTOUHOMY
KOHTpouo. M3ydeHue 1onoIHUTENbHON
JUTEpaTyphl 110 pa3eny.

9.13

IToaroToBka K MPOMEKYTOUHOMY KOHTPOJIIO
. I3y4eHune 1OMONMHUTENBHOM TUTEepaTyphl
10 pa3feny.

14

HUTOI'O yacos B 3cemecTpe:

70

BCEI'O uyacos

228
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5. IEPEYEHb METOJJUYECKOI'O OBECIIEYEHUSA 1J51 CAMOCTOSITEJIBHOM
PABOTbBI OBYYAIOIIUXCHA 1O JUMCHUIIVIMHE

5.1. MeToanuyecKkue YKazaHud A NOATOTOBKH 06yqamumxcn K JeKIMOHHbIM 3aHATHAM

Jlex1uu COCTaBISIIOT OCHOBY TEOPETHUECKOTO OOyUYeHUS M JAlOT CUCTEMaTU3UPOBAHHbBIE
OCHOBBI HayUYHBIX 3HAHHUH MO JUCIHUIUIMHE, PACKPBIBAIOT COCTOSHUE U TEPCIEKTUBBI Pa3BUTHS
COOTBETCTBYIOIIEH 00JACTH HAyKH, KOHIEHTPUPYIOT BHHUMaHHE OOyYaroIIUXCs HAa Haubojee
CJIOXKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYIOT UX aKTHUBHYIO [TO3HABATEJIbHYIO JI€ATEIbHOCTD U
CHocoOCTBYIOT (HOPMUPOBAHHUIO TBOPUECKOT'O MBIIIIICHHUS.

BeaymmM MeTon0oM B JIGKIIMM BBICTYIAE€T YCTHOE H3JIOXKEHHE yYeOHOTOo Marepuana,
COTPOBOKIAIOIIEECs NCIOIBF30BaHNE MYJIbTUMEINA allapaTyphl.

Jlexius sBNsieTCS MCXOMHOM (OpMOI BCero y4eOHOTO TpoIiecca, UTPaeT HAMPABIISIONTY IO
U OPTraHM3YIOILIYI0 POJIb B CAMOCTOSITEIbHOM HM3yUeHUHU MpeameTa. BakHeimias poib JEKIHH
3aKJIIOYAETCs B JINYHOM BO3JICHCTBUM JIEKTOPA HA ayJUTOPHIO.

OcHOBHasl TUAaKTHYECKasl IeNb JEKIUH - oOecreyeHrne OPUeHTUPOBOYHON OCHOBBI ISt
JanbHEeHIero ycBoeHHs ydeOHoro Matepuana. IlocTpoeHuwe JeKIMi 10  JUCHUTUIMHE
«MartemMaTH4eCKHii aHaJIN3» OCYIIECTBISETCS] Ha OCHOBE MPUHIIUIIOB HAYYHOCTH (TIperoaraet
BOCIIMTAHHE JUAJIEKTHUYECKOTO TOJAXOJa K HU3y4YaeMbIM MpeAMETaM U SBJICHUSM,
JUAIEKTUYECKOTO MBIIIICHHS, (POPMUPOBAHNE MPABUIIBHBIX MPE/ICTABICHUI, HAYYHBIX TOHATUN
¥ YMEHUS TOYHO BBIPA3UTh UX B ONPEACICHUSIX U TEPMUHAX, IPUHSTHIX B HAYKE).

Ha nexiusix packpbIBarOTCSi OCHOBHBIE TEOPETHUYECKUE ACIEKThI, MPUBOASATCS TPUMEPHI
peanu3alyy Ha MPaKTHKE, OCBEIIAeTCs JOCTUTHYTHI YPOBEHB (OpMAaH3aIMU JIEATEILHOCTH 110
aBTOMAaTHU3AIIUU TIPOIIECCOB.

Crnemmduyeckoid 4epToil M3y4deHHsT AAHHOTO Kypca SIBISIETCS TO, YTO IMPHOOpETeHHE
YMEHHH ¥ HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEMaTHYeCKON TPEHUPOBKHU, KOTOpas
OCYUIECTBJISICTCS HA MMPAKTUYECKUX 3aAHATHUSAX.

OcHOBHOE BHHUMaHUE B JIEKIUU COCPEIOTAuYMBAETCA Ha TIIyOOKOM, BCECTOPOHHEM
PacKpbITUH TJIaBHBIX, Y3JI0BbIX, HA0OOJIeEe TPYAHBIX BOIPOCOB TEMBI. Y3K€ Ha HadaJIbHOM 3Tame
MOJTOTOBKHU JIEKIIUH PEIIaeTCs BOPOC O COOTHOIIEHUH MaTepHANIOB YUeOHHUKA U JICKIUH.

Hnst Toro yrtoObl Jekmus aisi oOydvaromierocs ObUla TPOAYKTUBHOM, K HEW Haao
roToBUThCs. [10ATOTOBKA K JIEKIIUU 3aKIIIOYAETCS B CIEAYIONIEM:

- y3HATh TeMY JIEKIUH (110 TEMAaTUYECKOMY TUIaHy, IO HHPOPMALIUH JIEKTOpa),
- MPOYMTATh YUCOHBIA MaTEepHaI IO YUeOHUKY U yIeOHBIM TTOCOOUSIM,

- YSICHATh MECTO M3y4aeMOi TEMBI B CBOEH PO eCCHOHATIBLHOMN MOATOTOBKE,
- BBITUCATh OCHOBHBIE TEPMUHBIL,

- OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKIIUH,

- YSICHUTb, KaKue Y4eOHbIE 3JIEMEHTHI OCTAIUCh HESICHBIMU,

- 3aMMcaTh BOIPOCHI, KOTOPBIE MOKHO 33/1aTh JIEKTOPY Ha JIEKIUH.

B xone neKIMOHHBIX 3aHATHH 0OyYaroImUKCS JOKEH BECTH KOHCIEKTHPOBAHHE
yuebHoro Matepuana. OOpamaTh BHUMaHHE Ha KaTerOpuH, (OPMYIHPOBKH, PAaCKPHIBAIOIINE
Collep’)KaHHWE TeX WM HHBIX SIBICHUM W TPOIECCOB, HAay4YHbIE BBIBOABI M IMPAKTHYECKHE
PEKOMEH/IalliK, TOJOKUTENIbHBIN ONBIT B OPaTOPCKOM HCKyccTBe. JKenaTelbHO OCTaBUTH B
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pabouux KOHCIIEKTaxX MOJIst, Ha KOTOPBIX JIelaTh MOMETKH U3 PEKOMEHIOBAaHHOW JIMTEepaTyphl,
JONOJIHSAIOIIME MaTepual MpOCIyIIaHHOM JIEKIMH, a TaKkKe MOJYepKUBAIOIINE OCOOYIO
BaXHOCTh T€X WJIM MHBIX TEOPETHMUECKUX IOJOKEHUH. 3a1aBaTh NPENOAABATENI0 YTOUHSIIONINE
BOITPOCHI C LIEJIBIO YSICHEHUSI TEOPETUUYECKHX TOJIOKEHUH, Pa3peIICHNs] CIIOPHBIX CUTYyalUil.

VYKka3aHus1 10 KOHCIIEKTUPOBAHUIO JIEKLIAN:

- HE HY’KHO CTapaThCs 3alMcaTh BECh MaTepuall, 03By4EHHBIN npenojgasareneM. Kak
[IPaBUJIO, IEKTOPOM JENAKOTCS aKLCHThI Ha KIIFOUEBBIX MOMEHTAX JIEKLIMH JIJIs HAaYaJla
KOHCIIEKTUPOBAHMS;

- KOHCIICKTUPOBAHUC HGO6XO,Z[I/IMO HA4YMHATh I10CJIC OIJIAlIEHUEM TTIaBHOM MBICIIHN
JICKTOPOM, I€PEA HAYAJIOM €€ KOMMCHTUPOBAHUA,

- BBIICJICHUE TJIABHBIX MBICJICH B KOHCIIEKTE APYTUM I[BETOM IIEJIeCO00pa3HO
MIPOU3BOIUTH BHE JIEKIIUU C LIETBI0 COKPAIEHUS BPEMEHU Ha KOHCTIEKTUPOBAaHHE Ha
caMOM JICKIINH;

- IPUMEHEHHE COKPAILEHU! ITPUBETCTBYETCS;
- HY’KHO U30eraTh JUIMHHBIX U CIIOKHBIX PacCyXICHH;

- IOCJIOBHOE KOHCIIEKTUPOBaHHE OTHUMAET MHOT'O BPEMEHH, IO3TOMY HE00XO0AUMO
OITyCcKaTh (hpa3bl, IMEIOIIIE BTOPOCTENICHHOE 3HAYCHHE;

- €CJIM B JICKIIUH BCTPCUYAKOTCA HCU3BCCTHBIC TCPMUHEIL, JIYUIIC BCCTO OTMECTUTD HA IMOJIAX
UX CYLIECTBOBAHHE, OCTABUTh MECTO JJISl UX MOSICHEHUS U B KOHLE JIEKLIUU 3a/1aTh
YTOUHSIIOIIUI BOIIPOC JIEKTOPY.

KoncnektupoBanue u perieH3upoBaHue, TAKUM 00pa3oM, 3TO TPOIIECC BBIICICHUS
OCHOBHBIX MI)ICJ'IGI?I TCKCTAa, €Iro OCMBICIICHHUA U OLICHKH COI[Gp)K&HIGﬁCH B HCM I/IH(i)OpMaHI/II/I.
Jlannblit BuA yueOHOM pabOThI SBISETCS BUAOM UHAUBHIyAIbHON CaMOCTOSATEIHHON pabOThHI
oOyyaromerocs.

5.2. Mertoanyeckne yKa3aHHsl /UI TOATOTOBKHM 00y4ammmxcsi K Ja00paTOpHBIM
3aHATHAM

Y4eOHbBIM MJIAaHOM HE IPEayCMOTPEHO.

5.3. MeTtoan4eckue yKa3aHHus AJIsl NOATOTOBKH 00y4al0IIUXCs K NPAKTHYECKUM 3aHATHAM

BXogHOW KOHTpOJIB  OCYIIECTBIIAETCS IPENOAABATENEM B BHUJAE IPOBEPKU U
aKTyalM3aluy 3HAaHUH 00yYaroIuXxcs 0 COOTBETCTBYIOLIEH Teme.

BpIXOIHON KOHTpOJIb OCYIIECTBIIETCS IIPENOJABATENEM IPOBEPKOM KadecTBa H
IIOJIHOTHI BBIIIOJIHEHUS 3aJaHUS.

[TonroToBKy K MPaKTHYECKOMY 3aHSATHIO KaXKABIH OOydYaromMHCS OJDKEH HadaTh C
O3HAKOMJIEHHS C IUIAHOM IPAaKTHYECKOTO 3aHATHUs, KOTOPBIM OTpaXkaeT COACpKaHHUE
MIPEeMIOKEHHOU TeMbl. TIareapbHoe IPOyMbIBAHUE U U3YYEHHUE BONPOCOB IIJIJaHA OCHOBBIBAETCS
Ha MpopadOTKe TEKYIIEero Marepuana, a 3aTeM H3yueHHe OO0S3aTeNbHOW M JONOJHMTENbHOM
JUTEPATYPBL, PEKOMEHIOBAaHHOM K JAHHOU TEME.

Bce HOBbIE MOHATHA MO M3y4aeMO#l TeMe HeOOXOIUMO BBIYYHTh HaM3yCTh U BHECTH B
rjioccapuii, KOTOpBIN LieIecoo0pa3Ho BECTH C CaMOro Hayaia u3ydeHus Kypca. PesynpraT Takoit
paboThl [JOJDKEH TPOSIBUTBCA B CIIOCOOHOCTH OOydaromierocs CBOOOJHO OTBETHUTh Ha
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TEOPETUYECKHE BOMPOCHI, €r0 BBICTYIUICHUH U YYaCTUU B KOJUIEKTUBHOM O0CYKJICHHMH BOIIPOCOB
M3y4aeMOU TeMbl, IPAaBUIHLHOM BBINOJIHEHUH MPAKTHUYECKUX 3aJaHUi.
IIpennaraercs cienyroomas onopHasi cxema MOArOTOBKHU K MPAKTUYECKNUM 3aHATHUSM.

1. O3HakOMJIEHHE C TEMOM MpaKTUYECKOro 3aHsTHs. BblieneHue riaBHOro (OCHOBHOM
TEMBI) U BTOPOCTENIEHHOTO (TIOApa3/Ielibl, YaCTHBIC BOIIPOCH! TEMBI).

2. OcBOeHME TEOPETUUECKOTr0 MaTepuala 1o TeMe ¢ ONOPOi Ha JIEKIIMOHHBIA MaTepua,
y4eOHUK U Jipyrue yueOHble pecypcbl. CaMonpoBepKa: MOCTaHOBKA BOIIPOCOB, 3aTParuBaOLINX
OCHOBHbBIE TEPMHHBI, ONIPEIECICHUS U MOJIOKEHUS [0 TEME, U OTBEThI Ha HUX.

3. BrimonHeHue mnpakTUueckoro 3aaanus. OOHapy)KeHHE OCHOBHBIX TPYIHOCTEH, HX
pelleHrne € TMOMOUIbI0 JOTOJHUTEIbHBIX HHTEJUIEKTYaJIbHBIX YCHUJIMM W/WIN TMOAKIIOUEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(POPMAIUH.

4. PelieHne TUIMOBBIX 3aJ]aHUM pacueTHO-rpaduyecKoil padboThlI.

OOyuaromuiics Mpu MOJArOTOBKE K MPAKTHUECKOMY 3aHSATHIO MOKET KOHCYJIbTUPOBATHCS
C TMpemojaBaTeleM U TOJydaTh OT HEro HaBOJSIIME pPa3bsCHEHMs, 3aJaHus s
CaMOCTOSITEJIbHON PaOOTHI.

JunakTuueckue 1eNu MPaKTUYECKOro 3aHATUS: yIayOsleHue, cucreMaTu3aluus W
3aKperieHHe 3HaHUi, MMpeBpalleHue X B YOSKICHHUS; MPOBEpKA 3HAHUH; MPUBUTHE YMEHUH U
HABBIKOB CaMOCTOSITENIbHOM pabOThl € KHHUIOM; pa3BUTHE KYJIbTYpPhl peud, (HOpMHUpPOBaHHE
YMEHHS apTyMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHHUs, OTBEYATH HA BOIIPOCHI CIIyIIaTENIEH;
yMEHHeE CIylaTh IPYruX, 3aJ1aBaTh BOIIPOCHI.

3amayu:  CTUMYJUpPOBaTh  PEryJspHOE  M3YUEHHE  IPOrPaMMHOIO  MaTepuana,
MEPBOMCTOYHUKOB; 3aKpEIUISITh 3HAHUS, MOJYYCHHbIE HAa YPOKE U BO BPEMsI CaMOCTOSITEIIbHOM
paboThl; oboramaTh 3HaHUSAMM OJarojgaps BBHICTYIUIEHUSM TOBAapHILIECH M yYUTENsl Ha 3aHSATHH,
KOPPEKTUPOBATh paHee MOJyYeHHbIE 3HAHMUSL.

@YHKIMH PAKTUYECKOTO 3aHATHSA:

-yueOHas (yriayOieHue, KOHKpeTH3alus, CACTEMAaTU3alUI0 3HAaHUH, YCBOGHHBIX BO BpeMsI
3aHATHHI U B TIPOIIECCE CAMOCTOSITEIbHON MTOATOTOBKU K CEMHHApPY);

- pasBuBaromas (pa3BUTHE JIOTMYECKOTO MBIIUICHUS Y4YalIMXcsl OOydaronmxcs,
npuoOpeTeHue WMHU YMEHHH padoTaTh C pPa3IUYHBIMU JIMTEPATYPHBIMH HCTOYHHUKAMH,
(dbopMHpoBaHKE YMEHHIA U HABBIKOB aHAN3a (DAaKTOB, SBJICHUH, IPOOIIEM H T.1.);

- BocmHTaTelbHas (BOCIIMTAHHE OTBETCTBEHHOCTH, PaOOTOCHOCOOHOCTH, BOCIIMTAHHE
KYJIBTYpBI OOILEHHS U MBIIUJICHHUS, IPUBUTHE MHTEpEca K U3yUEHHIO MpeaMeTa, popMHUpOBaHUE
NOTPEOHOCTH paIlMOHAM3AIMK W y4eOHO-ITO3HABATEIBHON JIEATEIFHOCTH M OpPraHU3alluu
Jlocyra)

- JIMarHOCTHYECKasl -KOPPEKIMOHHYI W KOHTPOJIHMPYIOIIYI0 (KOHTPOJIb 32 KadyeCTBOM
YCBOCHHS O0YYaOIIMMUCS Y4eOHOTO MaTepualia, BBISIBICHHE MPOOETIOB B €r0 YCBOCHHHM U HX
MIPEOIOJICHHMS )

- OpraHu3amysi CaMOCTOSATENIBHOW pabOThl OOYYaIOUIMXCS CONEPKHUT OOBSICHEHHE
COJICpXKAHUS 3aJla4d, METOAMKH €ro BBINOJHCHHUsS, KPATKyl) aHHOTAIMI PEKOMEHIOBAHHBIX
MCTOYHUKOB MH(OPMAINH, TPEIOKEHHS IO BBHITOTHEHUIO HHIUBUIYATBHBIX 33 JaHHA.

5.4 MeToanueckne yKa3aHus 10 CAMOCTOSATeJIbHOM padoTe o0yyaromuxcs

CamocrosiTenbHas  paboTa  OOyYalOUIMXCS — MPEINoiaraeT  pasiuyHble  (OPMBI
UHIUBHIYaTbHONU Y4eOHON NEATETBHOCTH: KOHCIIEKTUPOBAHUE HAYYHOH JHTEPaTypbl, cOOp U
AHAJIN3 TPAKTUYCCKOTO MaTcpHajia B CMI/I, IMPOCKTUPOBAHUC, BLIIIOJJHCHHUC TCMATHUYCCKUX U
TBOPYECKHMX 3aJaHuii U mp. Beibop GopM M BUIOB CaMOCTOATEIbHON pabOThI OMpeneiseTcs
HHIAWBUAYAJIbHO-JIMYHOCTHBIM  IIOAXOJAOM K OGy‘IeHI/IIO COBMCCTHO TIperioaaBaTcjicM U
oby4varorumcsi. POpMbI TEKYIIIETO KOHTPOJISI YCIIEBAGMOCTH M IMPOMEXYTOYHOU aTTeCTaI[Mh
00y4Jaromuxcs.
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Conep:xaHue BHEAYTUTOPHOU CaMOCTOSITENILHON PabOThl 0OYYAIOIIMXCS IO TUCIUTUIMHE
«MaremaTH4eCKui aHATN3)» BKIIOYAET B C€0s pa3TUIHBIC BUJIBI ACSITEIHBHOCTHU:

* YTeHHE TeKcTa (yueOHUKa, IePBOMCTOYHHUKA, TOTOTHUTEILHOW TUTEPATYyPHI);

* COCTaBJICHHE IIJJaHA TEKCTA,

* KOHCIIEKTUPOBAHUE TEKCTA;

* paboTa co cloBapsMHU U CIIPAaBOYHUKAMU;

* 03HAKOMIJICHHE C HOPMATUBHBIMU JJOKYMEHTAMH;

* HccheaoBaTeNbCeKas paborTa;

* HCIOJBb30BAHUE ayJAHO- U BUJICO3AIUCH;

* paboTa ¢ HIEKTPOHHBIMU HH()OPMAITMOHHBIMH PECYPCaMHU;

* BBINOJHEHHUE TECTOBBIX 3aJaHMIA;

* OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI;

5.5 MeToanueckne yKa3aHusl M0 BHINOJHEHUIO pacueTHO-TpadguyecKkoii padoThl

PacuetHo-rpadguueckass pabota odopmisercs B pacleyaTaHHOM WM PYKOIMCHOM
BapuaHte. HoMmep BapuaHTa BHIOMpAETCS MO MOPSIKOBOMY HOMEpY criucka oOyuatomuxcs. PI'P
C JPyrdM HOMEPOM BapHWaHTa HE 3aYUTHIBAIOTCSA. PaboTa BBIMONMHSAETCS aKKypaTHO, B Cllydae
PYKOIUCHOTO 0(hOpMIICHUS YTEHUE €€ He JOKHO BBI3BIBATH 3aTPYTHEHUI.

PI'P nomxHa COCTOSATH M3 THUTYJIBHOIO JIMCTa W OCHOBHOM dacTu. Jlomyckaercs
BKIIIOUEHUE B pabOTy MPHIOKEHUH, COAEpkKAIIUX TaONUIbl, PUCYHKH, TOTyYeHHBbIE Ha
KoMIpioTepe. Ha TuUTynbHOM JcTe 00s3aTEIhHO YKa3bIBACTCS HAMMEHOBAHWE JIHUCIMILIAHEI,
®UO obyuaromerocsi, rpymmna, Bapuant 3ananus, ®UO mnpenomasarens. BrImomHeHHAs H
odopmiieHHast paboTa T0KHA OBITH TIPEICTABIICHA MPETIOAaBaTeNI0 He Mo3/IHee, yeM 3a 10 gHei
JI0 Hayajia CECCHUHU.

B ocnoBHo#t wactu PI'P no pemenuss xkaxmoi 3agadu JOJDKHBI OBITH TPE/ICTABIICHBI
COOCTBEHHBIC JaHHBIC: BapUAHT 3ajaHus, (OPMYJIHUPOBKA 3a/aHUs, UYUCICHHBIC 3HAYCHUS,
COOTBETCTBYIOIIME CBOEMYy BapuaHTy. Jlanee 1HOMKHO OBITh TPEACTABICHO pELICHHE C
pacmdpoBkoil popMyn © TOCIENOBATENBHOCTH JeHCTBHIl. Bce BbhUMCICHHS CcHavana
MIPEACTABISIIOTCA B BUJE PacUETHBIX (HOpMyJI, 3aTeM B (OPMYIIbI MOACTABISIOTCS UYHUCICHHBIC
3HAYEHHUS M 3alHCHIBACTCS OTBET C YyKa3aHHWEM EAMHUIl U3MepeHHil (0e3 MpOMEKyTOUHBIX
pacdeToB). Bce BBIYMCIHTENBHBIE IPOLIETYPHI CIETYET MPOU3BOINUTH ¢ TOUHOCTHIO 110 0,01.

Pabota ¢ 1uTepaTypHBIMM HCTOYHHKAMM U HHTEPHET pecypcaMu

B npomecce moAroTOBKM K NPAKTHUYECKUM 3aHATUSAM, OOydyaromMMCs HEO0OXOAMMO
oOpatuth 0co00€ BHHMaHHE Ha CaMOCTOSITENIbHOE HW3Y4YEHHE PEKOMEHJOBAHHON yuyeOHO-
METOAMYECKOH (a TaKKe HAyYHOH U MOIyJIIPHOI) TUTEpaTypHl.

CamocTosTenbHast pabota ¢ yueOHUKaMH, y4eOHBIMH MOCOOUSMHU, HAyUYHOH, CIIPaBOYHOMN
U TONYJISIPHOW JMTEpaTypol, MaTepHajaMyu NEpUOTUYECKUX M3aHui u MHTepHera sBisercs
Hanbosiee  I(PGEKTUBHBIM  METOJOM  TOJYYEHHUS  3HAHUW, TIO3BOJSIET  3HAYUTEIHHO
aKTHUBM3UPOBATh TpoOIleCcC OBJIaJeHUs uHpopMmanuel, crnocoOcTByeT Oonee TriyOOKOMY
YCBOGHHMIO M3y4yaeMoro Marepuaina, ¢GopMupyeT y OOydYaroIIUXCsi CBOE€ OTHOUIEHHE K
KOHKpPETHOHU mpobieme.

bonee rimybokomMy packpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHOMN
JUTEPATypOM, PEKOMEHIOBAaHHOW IIpenojaBaTesieM IO KaKJO0W TeMe IPAKTHUYECKOIro 3aHATHUS,
YTO IMO3BOJISIET 00YYarOIIMMCsI MPOSIBUTh CBOK MHAMBHUIYAJIbHOCTh B PaMKaxX BBICTYIJICHHUS Ha
JAHHBIX 3aHATHAX, BBIIBUTH LIMPOKHIA CIIEKTP MHEHUH 110 U3y4aeMoil mpobieme.

5.6 Meroanyeckne yKa3aHHs 110 POBEJACHUI0 KOJUIOKBHYMA

KomnokBuym (B mepeBofie ¢ JaTWHCKOro ‘‘Oecena, pasroBop”) — ¢opma ydeOHOro
3aHsATHS, IIOHUMaeMasad KaK 6606213 nmpenoaaBaTeyid ¢ ydalquMUCA C HCJIbI0 aKTUBU3allUN 3HAHUH.
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KonmokBruym mpoBoAMTCS B CEpeIUHE CEMECTpa WM TOcie U3ydeHus pasjena B hopMe ompoca.
Konnoksuym — (dopma npoBepku M OIEHUBAHMS 3HAHUHN yYalIUXCsS B CHCTEME OOpa3oBaHUSI.
OueHka, MOJTy4YeHHas HAa KOJUIOKBUYME, MOXXET BIMATH Ha OLIEHKY Ha 3k3ameHe. Dopmbl
KOJUTOKBHYMa: KOJUIOKBUYM MOJKET MTPOBOJIUTCS B YCTHOM M MUCbMEHHOU (hopme YcTHas hopma.
OTBeThl OLIEHUBAIOTCA OJHOBPEMEHHO B TPAJULIMOHHOMN MiKane ("HEeyTOBIETBOPUTEIHHO" —
"oTnnyHO"). Ha KOJIIOKBHMYM BBIHOCHTCSI 4acTh MaTepHaia sk3ameHa. OleHKa 3a KOJJIOKBUYM
YVYUTHIBACTCSI IPU BBICTABICHUH (DHHATLHOM OIICHKH 32 YK3aMEH.

5.7 Meroanuyeckue yKazaHus 10 NOATOTOBKE K TECTHPOBAHUIO

VYcnemHoe BBINOJHEHHE TECTOBBIX 33JaHUN  SBISAETCS HEOOXOIUMBIM  YCIOBHEM
ATOTOBOM ITOJOKUTEIBHON OIICHKHU CHCTEME 06yquI/1$[. TectoBBIC 3alaHus IMOAT'OTOBJIEHBI Ha
OCHOBE JICKIIMOHHOT'O MaTepHala, ydeOHUKOB U Y4eOHBIX MOCOOM MO JUCHUIUIMHE, U3IaHHBIX
3a mocienHue S5 JeT. BreimonHeHHWe TeCcTOBBIX 3aJaHUIl MPENOCTaBIsET OO0yYarolUMCs
BO3MOXHOCTh CaMOCTOSATEIBHO KOHTPOJUPOBaTh YpPOBEHb CBOMX 3HaHUHM, OOHApyXHUBaTh
np06em)1 B 3HAHUAX W INPHUHHUMATb MEPLI MO0 UX JIMKBUIAAIIWH. CDopMa HU3JI0KEHUA TECTOBBIX
3aJJaHU{  TIO3BOJIIET 3aKPEeNUTh M BOCCTAHOBUTH B IaMATH TPOWUICHHBIM MaTepual.
[Ipennaraembple TECTOBbIE 3a/laHUsl OXBATBIBAIOT Y3JOBBIE BOIPOCH TEOPETHUECKUX H
NPaKTUYECKUX OCHOB MO JucHMIUIMHE. [[ng dopmupoBaHus 3aaHUil HCHOJIB30BAHA 3aKPHITAs
dbopma. Y oOydaromerocsi eCTb BO3MOXXHOCTh BBIOOpA MPABWJIBHOTO OTBETA WM HECKOJIBKUX
NPaBUWIBHBIX OTBETOB M3 4YHCIA MPEIOKEHHBIX BapHaHTOB. Jl1s1 BBIMOJHEHHUS TECTOBBIX
BaJIaHI/Iﬁ 06yqa}0mHeC${ AOJIKHBI U3YUYUTH .]'IGKHPIOHHBIf/i mMarcpuajil 1Mo T€ME, COOTBETCTBYIOIIINEC
paszensl yueOHHUKOB, yUeOHBIX MOCOOMN M JPYTruX JIMTepaTypHbIX HUCTOYHMKOB. KOHTpoIbHBIE
TECTOBBIC 3a1aHUA BBIIIOJIHAKOTCA O6y‘-IaIOI]_[I/IMI/ICSI Ha MPAKTUYCCKUX 3aHATUAX. PeHeTI/II_[I/IOHHI)Ie
TECTOBBIE 3aJlaHUsl cojiepkarcs B pabouel yuyeOHOW mporpamme aucuummHbel. C HUMH
1eJ1ec000pa3HO 03HAKOMUTHCS MPHU MOJATOTOBKE K KOHTPOJIBHOMY TECTUPOBAHUIO.

5.8 Meroanueckue yka3aHusi 110 BbIIIOJTHEHUIO KOHTPOJILHOI padoThI

Kontponbnas pabora odopmisercs B pacredyaTaHHOM WM PYKOINHCHOM BapHaHTeE.
Homep BapmanTa BBIOMpaeTCs MO TOPSIKOBOMY HOMEpPY CHHUCKa oOywaromuxcsi. PaGora c
JIPYTHM HOMEPOM BapHaHTAa HE 3aYUTHIBAIOTCSA. PaboTa BBINMONHSETCS aKKypaTHO, B clydae
PYKOIHUCHOTO 0(hOpMIICHUS YTEHUE €€ He JOKHO BBI3BIBATH 3aTPYTHEHUI.

PaGota momkHa COCTOSATH M3 THUTYJBHOTO JIMCTA W OCHOBHOM uactu. Jlomyckaetcs
BKJIIOYCHHE B palbOTy TMPUIOKEHUN, COAEpNKAIIMX TaOJHIbl, PHUCYHKH, IOJyYEeHHbIE Ha
KoMrbtoTepe. Ha TuTynbHOM sMcTe 00s3aTEIbHO YKa3bIBACTCS HAMMEHOBAHUE JMCLMILIUHBI,
®UO olyuaromerocsi, rpymmna, Bapuant 3aaanus, ®UO mnpenomasarens. BruimonHeHHas u
odopmiieHHas paboTa 10JKHA OBITH IPECTaBICHA MTPENoaBaTellio He Mmo3aHee, yeM 3a 10 qHeit
JI0 Hayaja CECCUU.

B ocHOBHOI yacTu paGoTHI A0 pEIICHUs KaKIOW 3a7aud JOJIKHBI OBITH MPEACTABICHBI
CcOOCTBEHHBIC JaHHBIC: BapUAHT 3ajaHus, (OPMYJIUPOBKA 3a/aHUs, YUCIICHHBIE 3HAYCHUS,
COOTBETCTBYIOIIME CBOEMYy BapuaHTy. Jlanee HOMDKHO OBITh TPEACTABICHO pELICHHE C
pactmdpoBkoit  GOpMyT UM TMOCIAEAOBATEIBHOCTH JCHCTBUNA. Bce BbIUMCICHHS CHadana
MIPEJICTABIISIIOTCS. B BUAC pPacueTHBIX (OpMyJI, 3aTeM B (DOPMYJIBI MOJICTABIISIOTCS YUCICHHBIC
3HAYEHUS U 3aMUCBIBAETCS OTBET C YKAa3aHUEM €IMHUL U3MEPEHUN.

5.9 Metoan4yeckue peKOMeHIAIMU MPOXO0KAEHNSI TECTUPOBAHMS

[ToAroToBKY K UTOTOBOMY TECTUPOBAHUIO HEOOXOIUMO OCYIIECTBIISITh TO3TAITHO.

Ha mepBom sTame HEOOXOIUMO MOBTOPHTH OCHOBHBIE TOJOXKEHHUS BCEX TEM, JETAIBHO
pa3bupas Haubonee CIOXKHbIE MOMEHTHL. HemoHsTHbIE BONPOCHI HEOOXOAMMO BBHIMHCHIBAT,
YTOOBI 10 HUM MO>KHO OBLIO MPOKOHCYJIETUPOBATHCS C MPENojaBaTesieM Mepes] MPOXO0KICHUEM
uTOroBoro TecTupoBaHus. [loAroToBKky 1o TeMaM KaxJOH NUIAKTUYECKOW EIMHUIIBI
1esecoodpa3Ho MPOU3BOAUTE OTAENbHO. Ha 3TOM 3Tane HeoOX0IMMO HCIIOIB30BATh MaTEPUAIIBI
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JIEKIIMOHHOIO Kypca, MaTepuallbl CEMHHAPCKUX 3aHATHM, TECTOBBIE 3aJaHUsd I TEKYIIETO
KOHTPOJIS 3HAaHUH, a TAKXKE MPE3EHTAUH JIEKIIMOHHOTO Kypca.

Ha BTOpoM »sTame mNOArOTOBKM TNpeasaraeTcs 0e3 IOBTOPEHUS TEOPETHYECKOro
MaTepuasa JaThb OTBETHI TECTOBBIC 3a/1aHUA JJIsl pyOex)HOro KOHTpouid 3HaHui. Eciu oTBeTh Ha
KaKHe-TO BOIPOCHI BBI3BAIM 3aTPyJHEHHUE, HEOOXOAUMO ellle pa3 MOBTOPUTH COOTBETCTBYIOIIUI
TEOPETHUYECKUI MaTepHaJL.

Hakonen, TpeTuil »Tam MOATOTOBKM HEOOXOIMMO OCYIIECTBUTh HENOCPEICTBEHHO
HakaHyHe Tecta. Ha naHHOM 3Tame HEOOXOAMMO aKKypaTHO MPOCMOTPETh BECh JIEKI[MOHHBIH
KypC.

B cmywae, ecnum  pe3ynbTaThl  BBIIOJHEHUS TECTOBOIO  3aJaHHA  OKa3alUCh
HEYJIOBJIETBOPUTEIBHBIMU, HEOOXOMMO 3a(UKCHUPOBATH TEMBbI, HA BOIPOCHI 110 KOTOPBIM OBLITH
JlaHbl HEBEpHBIE OTBEThl, U €IIe pPa3 YIIyOJIEHHO MOBTOPUTH COOTBETCTBYIOLIUE TEMBbI B
COOTBETCTBUU C YKa3aHHBIMU BBIIIE TPEMs dTAallaMU ITOATOTOBKU K TECTUPOBAHUIO

IIpome:xxyTOYHas aTTEeCTALUA

[Io wroram cemecTpoB HpOBOAWTCA 3K3aMmeH. IIpu moaroTroBke k caade sK3aMeHa
PEKOMEH/IyeTCs MOJIb30BaThCsl MaTepHallaMy JIEKIIUHY, Ja00paTOPHBIX U MPAKTHUECKUX 3aHATHH,
U MaTepualiaMy, U3y4eHHBIMH B X0JI€ TEKYIeH CaMOCTOSITETbHOU paboThl.

DK3aMeH NPOBOJUTCS B YCTHON MJIM MUCBMEHHOH (opme.

6. OBPABOBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabi yueOHoii padoThI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH Bcero
n/n 4acoB

1 2 3 4

Cemectp 1

1 Jlexyus 1.1 BemectBenusie | O030pHAsH JTEKITHS. 2
qucia

2 | Jlexyus 1.2 lpenen Jlexuusi—uHpOpMAIIUS. 4
[IOCJIEI0BATEILHOCTH

3 | Jlexyusa 1.3 OyHakuun oHON Jlexmus - uHdopmarus. | 6
MepEMEHHON IIpe3enTanus

4 | Jlexyus 2.1 Ilonsarue Jleknus - uHdopmarus. | 4
IIPOU3BOHOM. [Ipesenranus
[Tonsitne

Qg depeHIpyeMoCcTH
byukun. [onstue
muddepeHmmana.
[IpaBuna

Qg depeHIMpoBaHUSI
CYMMBI, pa3HOCTH,
MIPOU3BEJICHUS U YACTHOTO

5 Jexyus 2.2 BplunciaeHue Jlexius — uHbopMmarus. | 4
MPOU3BOJHBIX MOCTOSAHHOM, | [Ipe3eHTanus
CTETICHHOM,
TPUTOHOMETPUIECKUX
byHKIM 1
JoTapuPMHIECKON
dbynkun. Teopema o
IIPOU3BOJHON 00OpaTHOMN
GyHKIHH.
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Jlexyus 2.3 TlponsBoaHbIe U
nuddepeHIrabl BHICIIIAX
TIOPSITKOB.
[TapameTpuueckoe 3aaHue
GyHKIUY U ee
nuddepeHnpoBaHue.

Jlekusa - uHpOpMAIHs.

IIpe3enTanus

Jexyus 3.1 OCHOBHEIE
TEOPEMBI
nudepeHIanIbHOTO
ucumucienus . Packpeitue
HEOIPEETEHHOCTEM.
IIpaBumno Jlonurans

Jlexuus-uHGopmarus.

Jlexyus 3.2 @opmyna
Teitnopa

Jleknus -
[Ipe3enTanus

nHpopManus.

Jexyusa 3.3 WccnegoBanue
noBefeHus QYyHKIUNA U
HOCTPOCHUE TpapHUKOB

Jleknus -
[Ipe3enTanus

uHdOopMaIus.

Cemectp 2

10

Jlexyus 4.1 TlepooOpasHas u
HEOIIpeIeTICHHBII HHTEeTpal

Jlexnusa - nH(pOopMAaIHS.

[Ipe3enTanus

11

Jlexyus 4.2 OCHOBHbBIE
CBOICTBa HEONPEICIICHHOTO
WHTerpana

Tabnuia OCHOBHBIX
HWHTETPaJIOB

Jlexus —
[Ipe3zenranus

uHdopMaIus.

12

Jlexyus 4.3 OCHOBHBIE
METO/IbI UHTETPUPOBAHUS

Jlexuusi-uHpOpMALIHSL.

13

Jlexyus 4.4 NHTerpupoBaHue
palMOHANIBHBIX .
UPPALMOHANBHBIX U
TPaHCIEHACHTHBIX (DYHKIUHA

[IpoGnemuast neKIus .

14

Jlexyus 5.1 Onpenenenue
OMpE/ICICHHOTO HHTErpaa

[Tpobnemuas nekuusi.

15

Jlexyust 5.2 OCHOBHBIE
CBOICTBA ONPEIEIEHHOTO
UHTErpana

Jlexuus-undopmanus. [Ipezenramms.

16

Jlexyus 5.3 HexoTtopsie
(bu3uIecKue u
reoMeTpHUYEeCKHe MTPHIIOKEHUS
ONpEAETIECHHOT0 HHTErpata

Jlexuusi-uHpOpMALIHSL.

17

Jlexyus 5.4 HecoOCTBEHHBIE
WHTETPaIbI

[TpobGneMHuas neximsl.

18

Jlexyus 5.5 TlpubmmkeHHoe
BBIYMCIICHUE OIPEICIICHHBIX
HUHTErpalioB

Jlexums-undopmanus. [IpeseHranus.

19

Jlexyus 6.1 Tlpenen u
HENPEPBIBHOCTD (DyHKITHIA
HECKOJIBKHX MEePEMEHHBIX

Jlexuus-urdopmarus.
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20

Jlexyus 6.2 YacTHbIC
npou3BojHbie . [ToHsATHE
maddepeHInpyeMocTi
GyHKIMH

[Tpobnemuas nekuusi.

21

Jexyus 6.3 Tuddepeniman
¢byHKIIHA

Jlexuus-uHdopmarus.

22

Jlexyus 6.4 IlpousBoHas 1o
HanpasieHHu0. ['pajiueHT .

Jlexusi-uHGOpMAITHS.

23

Jlexyusn 6.5 DKcTpeMyMbl
GYHKIUH JBYX MEPEMEHHBIX

[TpobGneMHuas neximsl.

24

Jlexyus 7.1 Tlonstue
YHUCIIOBOTO Psizia

Jlexuus-uHpopmanus

. IIpesenranus.

25

Jlexyus 7.2 Panpl ¢
HEOTPHIIATENbHBIMH WICHAMH.
3HaKOUEPEAYIOMUECS PSIIBL.
AOcComtoTHas U yCIIOBHAS
CXOAMMOCTb PSZOB

Jlexus-uHGopMaIus.

26

Jlexyusn 7.3 CTeneHHBIC PAIBI

[TpobnemHuas nexumsl.

27

Jlexyus 8.1
TpuroHomeTpudeckuil psin u
€ro OCHOBHBIE CBOICTBA

Jlexuus-uHpopMmanus

. Ilpe3enranusi.

28

Jlexyus 8.2 P Oypse

Jlexumsi-uHpOpMALIHSL.

29

Jlexyus 8.3 CXomuMOCTh psna
Dypbe

[TpobGneMHuas nexims.

Cemectp 3

30

Jlexyus 9.1 JIBoliHbIE
WHTETrpalibl

[Ipobnemuas nekuus.

31

Jlexyus 9.2 Hekotopblie
TEOMETPUUIECKUC U
(u3NIECKIE MPIITOKEHUS
JIBOMHBIX HHTETPAJIOB

[IpobGneMHuas neximsl.

32

Jlexyus 9.3 KpuBosvHeHbIE
WHTETPabl

Jlexuusi-uapopManus

. Ilpe3enrarusi.

33

Jlexyus 9.4 ®opmyna I'puna

Jlexusi-uHGOpMAITHS.

34

Jlexyus 9.5 YcnoBus
HE3aBUCUMOCTH
KPUBOJIMHEITHOTO MHTErpaia
OT ITyTH UHTETPUPOBAHHUSI

[Tpobnemuas nekuusi.

35

Jlexyus 9.6 InterpupoBanue
MOJIHBIX U pepeHInanon

[Ipobnemuas nekuusi.

36

Jlexyus 9.7 HexoTopsie
MIPWIOKEHUS KPUBOJIMHEHHBIX
WHTETPAJIOB BTOPOTO pojia

Jlexuusi-undopmanus

. IIpe3enranusi.

37

Jlexyusa 9.8 Tpolinbie
MHTETpaibl

Jlexuus-uHGopmarus.

38

Jlexyus 9.9 IloBepXHOCTHBIE
MHTETPAIIBI

[Tpobnemuas nekuusi.
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39 | Jlexyus 9.10 ®opmyna [IpoGnemuas nexIus.
OcTporpaJickoro
40 | Jlexyus 9.11 ®opmyna Crokca | Jlekmus-uadopmarius. [Ipesentarms.
41 | Jlexyua 9.12 CxanapHoe 1 Jlexuusi-uHpOpMALIHSL.
BCKTOPHOC MOJIA
42 | Jlexyus 9.13 3anada o moroke | [TpoOiieMHast JTEKITHSI.
BCKTOPHOTIO IIOJIA.
Juseprennus. [lupkymnsius.
Porop . Oneparop
l'amunpTOHA .
43 | Ipaxmuueckoe 3ansmue Nel | Vcrionp30BaHUE KOMITBIOTEPHBIX
BemecTBenHbIe unCa nporpamm. YueOHo-
HccaeaoBaTeNbckas pabora
00yJaronmxcs.
44 | llpaxmuueckoe 3anamue Ne2 | Vcnojib30BaHNE KOMITBIOTEPHBIX
Ipenen nporpamm. YueOHoO-
NOCICAOBATCIBHOCTH uccienoBaTeNbekas pabora
00y4aromuxcsl.
45 | Ilpakmuueckoe 3anamue Ne3 | YyeOHO-UCCIeM0BaTENbCKass padboTa
DyHKIMH OJHOM NIEPEMEHHON | oQyyaromuxcs. Perienue 3auay.
46 | Ilpakmuueckoe 3anamue Ned | YdaeOHO-UCCIea0BaTeNbCcKas paboTa
[TonsTHE TPOU3BOIHOM. obyuaronuxcs. Pemenue 3anau.
ITonaTrue
nudpepeHIpyeMOCTH
¢yukuuu. [lonstue
muddepeHnuana.
IIpaBuia
nudepeHIpoBaHUs
CyMMBI, pa3HOCTH,
IIPOU3BENICHUS U YaCTHOTO
47 | llpakmuueckoe 3anamue Ne5 | Vlcrionb30BaHNE KOMITBIOTEPHBIX
Brruncienne npousBOIHEIX | mporpaMm. Y 9eOHo-
HOCTOSHHOM, CTENIEHHOMH, ucclieioBaTenbeKas paboTta
TPUTOHOMETPUUYECKUX oOydJaronuxcs.
byHKIUH 1
norapumuyeckoin
¢ynkuuu. Teopema o
MIPOU3BOHON 0OpAaTHOM
byHKIMN.
48 | Ilpakmuueckoe sanamue Ne6 | YaeOHO-HcCae0BaTeNbCcKas paboTa
ITpounssoaHele U oOyuaromuxcs. Pemenue 3agau..
Qg depeHIraIbl BBICIINX
MOPSIKOB.
[TapameTpuueckoe 3aganue
GbyHKINH U ee
JuddepeHIpoBaHue.
49 | Ilpakmuueckoe 3anamue Ne7 | VIcTIonb30BaHHE KOMITBIOTEPHBIX

OcHOBHBIE TEOPEMBI
TuddepeHInaIbHOTo
ucuucienus . Packpeitue

nporpamMm. YueOHo-
UCCIIeIoBaTeNnbcKas padoTa
00y4aromuXxcsl.
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HEOIIPEIEIEHHOCTEM.
IIpaBuno Jlonurans

50 | Ilpakmuueckoe 3anamue Ne§ | VIcionp30BaHUE KOMITBIOTEPHBIX

®opmyna Teinopa mporpaMMm. YueOHo-
uccaeaoBaTeNbekas pabora
o0y4Jaronmxcs.

51 | Ilpakmuueckoe 3anamue Ne9 | YaeOHO-UCCIIeIOBATENbLCKAs padboTa
Hccnenoanue noBefenus | oOydarommxcs. Pemenue 3amauy.
(GyHKIHHA U TOCTPOSHUE
rpadukoB

52 | Illpakmuueckoe 3anamue Nel() | Vcrionb30BaHUE KOMITBIOTEPHBIX
HepBoobpasnas 1 nporpamMm. Y4eGHo-
HEOTIPE/ICIICHHBIN MHTETpajl HccaeaoBaTeNbckas pabora

00yJaromxcsl.

53 | llpakmuueckoe 3anamue Nell | Vlcrionb30BaHUE KOMITBIOTEPHBIX
OcHoOBHBIE CBOWCTBA nporpaMm. YueGHo-
HEONPEICICHHOr0o MHTCIpalla | yecemoBareabckas pabora
Tabauia OCHOBHBIX 00y HArOIIIXCAL.

HWHTETpajioB

54 | Ilpaxmuueckoe 3anamue Nel2 | YaeOHO-UCCIIeqOBATENbCKass paboTa
OCHOBHBIE METO/IBI oOyuaromuxcs. Pemenue 3anay.
WHTETPUPOBAHUSA

55 | llpakmuueckoe 3ansamue Nel3 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
Wnrerpuposanme nporpamm. YdeGHo-
panrOHAJIBHBIX . uccienoBaTenbckas pabora
HppanOHaIbHBIX U 06y UAOIUXCAL.
TPaHCUEHACHTHBIX QYHKIINHT

56 | Ilpakmuueckoe 3anamue Nel4 | Vcrionb30BaHUE KOMITBIOTEPHBIX
Onpenenenne ONpeeNeHHOro | porpamMm. Y 4e6HO-

UHTerpaja HccaeaoBaTeNbckas pabora
00y4aromuxcsl.

57 | Illpaxmuueckoe sanamue Nel5 | [loaroToBka u 3amura pedepaTosB.
OCHOBHBIE CBOMCTBa
OMpEACJICHHOI'O MHTCTpajia

58 | llpakmuueckoe 3ansmue Nel6 | Vcrioyb30BaHHE KOMIBIOTEPHBIX
Hexoropsle pusndeckue u nporpamm. YueGHo-
rCOMETPHUICCKUEC IPUITOKCHUA HccieIoBaTenbcKas pa60Ta
OMPEACIICHHOI'O NUHTCTpajia O6y‘IaIOHII/IXC$I.

59 | llpakmuueckoe 3ansmue Nel7 | Vcrionp30BaHHE KOMIIBIOTEPHBIX
HecobcTBeHHBIE HHTETPATBI nporpamm. YdeGHO-

uccleioBaTenbeKas paboTta
o0y4arouuxcsl.

60 | llpakmuueckoe 3ansamue Nel8 | TlogrotoBka u 3ammra pedeparos.
HpI/I6J'II/I)KeHHOG BBIYHMCJICHHUC
OIPEACIICHHBIX UHTEIPaJIOB

61 | llpakmuueckoe 3ansamue Nel9 | Vcrionb30BaHHE KOMIBIOTEPHBIX
ITpenen n HENIPEPBIBHOCTH nporpamm. YdeGHO-

(yHKImii HECKOMBKHX uccienoBaTenbckas pabora
TEPEMEHHBIX 06leaIOHJ;I/IXC$I.
62 | llpakmuueckoe 3anamue Ne2() | Vcrionb30BaHHE KOMIIBIOTEPHBIX
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YacTHble TPOU3BOIHEIC .
Ilonstue

nporpamMm. YueOHo-
HccaeaoBaTeNbckas pabora

mubepenumpyemocTn 00YYaIONHXCS.
GyHKIMH

63 | IIpakmuueckoe 3anamue Ne21 | YdaeOHO-UCCIIeIOBaTeNbCKass padboTa
Huddepenunan Gpynxumu obyuaronuxcs. Pentenne 3amay.

64 | llpakmuueckoe 3anamue Ne22 | Vcrionp30BaHHE KOMIBIOTEPHBIX
ITpownsBoxHas 1o nporpamMm. Y4ueOHO-
HanpasiIeHuIo. I'pajueHT . HCCeIoBaTeNbcKasi paboTa

oOydJaronmxcs.

65 | Ilpakmuueckoe 3anamue Ne23 | VIconp30BaHUE KOMITBIOTEPHBIX
OKCTpeMyMbl QYHKIMH JABYX nporpamMm. Y4eOHO-
MEPCMCHHBIX uccaeaoBaTeNbekas pabora

00y4Jaronmxcs.

66 | Ilpakmuueckoe 3anamue Ne24 | YaeOHO-UCCIIeIOBATENLCKAs padboTa
[loHsiTHE YKMCIOBOTO psifa oOyuatromuxcs. Pemenue 3anay.

67 | llpaxmuueckoe sanamue Ne25 | Vcrionb30BaHUE KOMITBIOTEPHBIX
Psnbl ¢ HeOTpHLIATENBHBIMH nporpaMm. YdeGHO-

WICHAMU. HccaeaoBaTeNbckas pabora
3HaKouepeayoIWuUecs psabl. 00y HArOIIIXCAL.
AOGcomIoTHas U yCTIOBHAS

CXOAUMOCTB pAa0B

68 | llpakmuueckoe 3anamue Ne26 | Vcrioyb30BaHHE KOMIIBIOTEPHBIX
CreneHHEIC psAABL Hpor'paMM_ qu6H0_

ucclieioBaTeNnbeKas pabora
o0ydJaronmxcs.

69 | IIpaxmuueckoe 3anamue No27 | YdaeOHO-UCCIIeOBATENbCKass paboTa
TpuronomeTpuyecknil pann | obyqaronmuxcs. Pemenne 3ayau.
€ro OCHOBHBIC CBOMCTBA

70 | llpakmuueckoe 3anamue Ne28 | Vcrionb30BaHHE KOMITBIOTEPHBIX
Psan ®ypre nporpamm. Y4yeGHo-

uccaeaoBaTeNbckas pabora
00y4Jaronmxcs.

71 | Ilpakmuueckoe 3anamue Ne29 | Vcrionb30BaHHE KOMITBIOTEPHBIX
Cxomumocts psina Pypbe nporpamm. YueGHo-

HcceaoBaTeNbcKas pabora
00yJaroumxcs.

72 | llpakmuueckoe 3anamue Ne32 | Vcrionb30BaHHE KOMITBIOTEPHBIX
I[BOI\/'IHI)IG HHTCrpabl IPOrpaMm. VY4yeOHO-

HccaeaoBaTeNbCcKas pabora
00yJaronmxcs.

73 | Illpaxmuueckoe sanamue Ne33 | YyeOHO-UCCIenoBaTenbCckas padbora
HexkoTopbie reomeTpuieckne oOyudatomuxcsi. Pemenue 3amay.
n (1)H31/I‘-ICCKI/IG MNPUITOKCHUA
JBOWHBIX MHTETrPaJIOB

74 | llpakmuueckoe 3anamue Ne34 | Vcrionp30BaHHE KOMITBIOTEPHBIX
KpI/IBOHI/IHeﬁHBIe HUHTCTpaJibl HpOFpaMM. quﬁHO_

HccaeaoBaTeNbCcKas pabora
00yJaroIuXcs .
75 | llpaxmuueckoe sanamue Ne35 | Vcrionb30BaHWE KOMITBIOTEPHBIX

®opmyna ['puna

nporpaMm. Y4ueOHO-
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uccleioBaTeNnbCeKas paboTta
o0ydJaronmxcs.

76 | Ilpakmuueckoe 3anamue Ne36 | YaeOHO-UCCIIe0BaTenbCKas pabdota | 2
Yenosust HC3aBHCHUMOCTH oOyuaromuxcs. Pemenue 3anay.
KPUBOJMHCUHOT'O HHTETpajia
OT IIyTU UHTETPUPOBAHMUS

77 | lpakmuueckoe 3ansmue Ne37 | Vcrionb30BaHHE KOMIIBIOTEPHBIX 2
HHTCI”pHpOBaHI/Ie IIOJHBIX porpamMm. qu6H0_
mnddepenumaion HccieoBaTeNbckas pabora

o0ydJaronmxcs.

78 | llpakmuueckoe 3anamue Ne38 | Vcrionp30BaHHE KOMIIBIOTEPHBIX 4
HeKOTOpLIe MIPUIIOKCHUA porpamMmm. qu6H0_

KPHUBOJMHCHUHBIX UHTETPAJIOB HUCCIIe0BaTEILCKAA pa6OTa
BTOpOro poza 00yyaroIMXCs.

79 | Ilpakmuueckoe 3anamue Ne39 | YueGHO-uccnenoBarensckas pabdora | 4
Tpoiinbie HHTErpaIbI oOy4varomuxcsi. Perenue 3amau.

80 | lipakxmuueckoe sansmue Ne4() | Vicnonb30oBaHUE KOMITBIOTEPHBIX 2
HOBerHOCTHI)Ie HUHTCTrpaJibl nporpamm. yqe6HO_

HccaeaoBaTeNbckas pabora
00yJaronmxcsl.

81 | lipakxmuueckoe sansmue Ne4l | Vicnonb30BaHUE KOMITBIOTEPHBIX 2
Dopmyna OcTporpaackoro nporpaMm. YueGHo-

uccienoBaTenbekas pabora
00yJaromxcsl.

82 | lipakxmuueckoe 3ansmue Ne42 | YaeOHO-UCCIIeIOBaTeIbCKass paboTa | 4
®opmyrna Crokca obyuaromuxcsi. Pemenue 3amay.

83 | llpaxmuueckoe 3anamue Ne43 | Mcrioap3oBaHue KOMIIBIOTEPHBIX | 2
CxansgapHoe U BEKTOPHOE IMOJIs HpPOTrPaMM. V4yeGHO-

HCCIIEI0BATEbCKAS pabota
o0yJaronmxcs.

84 | Ilpaxmuueckoe sanamue Ne44 | Mlcoib30BaHKHE KOMIIBIOTEPHBIX | 2
3amaya o MOTOKE BEKTOPHOIO HpPOTrPamMM. V4yeGHO-
noJist. JInBeprexims. HMCCJIEI0OBATEIbCKAs pabota
Hupkymsiuust. Porop . 06y HarOIIXCAL.

Oneparop ["'ammiibToHa .
7. YUYEBHO-METOAUWYECKOE U HWH®OPMAINMUOHHOE OBECIHEYEHHUE

TV CHUTIIMHBI

7.1. IlepeyeHb OCHOBHOM M IONOJHHUTEJIbHOM Y4eOHOM JTUTEPATYPHI
CnHcok OCHOBHOI JIUTEPaTyphI
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https://www.iprbookshop.ru/61290.html . — Pexum goctyna: gna asTopusmp.
nosib3oBaTenem

KambIHUH, J1. N. Kypc maTematunyeckoro aHanusa. Tom 1/ J1. . KaMblHVH. — MoOCKBa :
MOCKOBCKWI FroCyAapCcTBEHHbI YHUBEpcUTEeT UMeHn M.B. JlomoHocoBa, 2001. — 432 c.
— ISBN 5-211-04483-5. — TekcT : 371eKTpOoHHbIN // LindpoBori obpasoBaTenbHbIN
pecypc IPR SMART : [cainT]. — URL: https://www.iprbookshop.ru/13140.html . — Pexum
AocTyna: ANs aBTopu3mnp. Nonb3oBaTesNen

KambIHWH, J1. V. Kypc MaTemaTnyeckoro aHanmsa. ToM 2 : yyebHuk / J1. V. KaMbIHUH. —
MockBa : MOCKOBCKUI TOCyAapCTBEHHbIV YHUBepcuTeT mMeHu M.B. JIoMOHOCOB3,
1995. — 625 c¢. — ISBN 5-211-02065-0. — TekcT : 3/1eKTpOoHHbIN // Lndposon

obpa3oBaTesibHbI pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/13141.html — Pexwum pgoctyna: ana aBTOpU3MP.
nosib3oBaTenemn

BepeTteHHukoB, B. H. C60pHUK 3aga4 no MaTemaTtuke. BBegeHve B MaTeMaTnyeCcKuni
aHanu3. AunddepeHuymanbHoe wncuncneHne obyHKUMA oAHOW nepemMeHHow / B. H.

BepeTeHHWKOB. — CaHkT-leTepbypr : Poccuiickuin rocyfapCTBeHHbIN
ruapomMeteoposiornyecknin yHusepcutet, 2011. — 340 c. — TeKCT : 3NeKTPOHHbINA //
UndpoBoni  obpasoBatenbHbli  pecypc IPR - SMART : [cant]. — URL:
https://www.iprbookshop.ru/17964.html . — Pexum pgoctyna: Ansa asToOpuU3MP.
nosib3oBaTenem

CnuCcoK T10NMOJHUTENbHOMH JIUTEPATYPbI

1.

bepmant, A.®. Kparkwmii kypc MaremaTudeckoro aHammsa. [Tekct]: ydeOHumk/ bepmant A.D.,
Apamanosuu W.I'.- CII6.: Jlans, 2005.-736 c.

Bypmuctposa, E.b. Maremaruueckuit ananu3 u auddepennuansapie ypaBHeHni [Tekct]: yueO.
mocobue ans cryn. Beicil. yueO. 3aBeneHuit/ E.b. bypmuctpoBa, C.I'. JlobanoB.- M.: Akanemus,
2010.- 368 c.

Wmenn, B.A. OcHOBBEI Matematmueckoro aHanmms3a. B 2-x 4. U.1 [Tekct]: yueonnx/ Umsun B.A.,
IMozgusak 2.I'.- M.: DU3MATIINUT, 2005.- 648 c.

Kynpsisues, JI.JI. Kpatkuii kypc maremaTtrdeckoro ananmuza. T.1. T.2 [Tekcrt]: yueOuux/ Kyapsipres
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JL.JA.- M.: ®U3MATIINT, 2005.- 400 c.

MNonbknHa, E. A. C6OpHMK 3a4aHNIA MO BbiCLLer MaTeMaTuke ¢ obpasuamMn peLueHuin
(MaTemMaTnyeckuin aHanms) : yyebHo-meTogmyeckoe nocobue / E. A. NMonbknHa, H. C.
CrakyH. — MockBa : [pomeTent, 2013. — 200 c. — ISBN 978-5-7042-2490-7. — TekcT :
3NeKTPOoHHbIN // LUndpoBon obpasosaTtesnbHbIn pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/24022.htm|l . — Pexwum pgoctyna: Ans aBTOpPU3UP.

nonb3oBaTenen
Cynapes, FO.H. OcHoBbI TMHEHHOH anreOpsl M1 MaTeMaTHdeckoro aHanmsa [Tekcer]: yued. mocobme

s Beicil. yue6. 3aBegenuit/ FO.H. Cynapes, T.B. [lepmmkosa, T.B. PagocnaBoa.- M.: Akagemus,
2009.- 352 c.

YyebHo-MeTOAMYECKOE Mocobue no aucumnanHe MaTematmka. MatemaTuyeckui
aHanu3. Yactb 1/ coctaButenu A. B. BnacoB. — MockBa : MOCKOBCKUIA TEXHUYECKNA
YHUBeEpCUTET CBA3N U MHPopmatmkm, 2016. — 26 c¢. — TekcT
LUndposon obpasoBatenbHbli  pecypc IPR  SMART

https://www.iprbookshop.ru/61491.html

Ouxrenronsl, ['M. OcHoBbl MateMaTudeckoro aHamuza. Y.l [Tekcr]: yueOHWK/ DUXTEHTOMbBII,
I"'M.- CIIO.: JIans, 2005.- 448 c.
Ouxtenronsll, M. OcHoBbl MareMaTndeckoro aHammza. Y.2 [Tekcr]: yueOHWK/ DUXTEHTOMbBII,

. 3NeKTPOHHbIN //
[canT]. — URL:

I''M.- CIIO.: Jlans, 2005.- 464 c.

7.2. llepevyenn pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANMOHHOM ceTu « MHTEepHEeT»

http://window.edu.ru- EnnHoe oxHO n0cTyma kK 00pa3oBaTenbHBIM pecypcam;
http:// fcior.edu.ru - ®enepanbHbIil IEHTP HHPOPMAIIMOHHO-00PA30BATENBEHBIX PECYPCOB;
http://elibrary.ru - Hay4nas snexTpoHHast 6uOnnoTeka,

7.3. Uu¢opManiuOHHbIE TEXHOJIOT MU, JTUIEH3HOHHOE POrPAMMHOE 00€CTIEYEHHE

JIneH3uOHHOE IPOrpaMMHOE 0OecTieUeHue
Microsoft Azure Dev Tools for Teaching

1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

MS Office 2003, 2007, 2010, 2013

AntuBupyc Dr.Web Desktop Security Suite

Hudposoit obpazoBarensHbIi pecypc IPRsmart

CBoOomHOE TIPOTpaMMHOE O0CCTIICUCHHE:
WinDjView, Sumatra PDF, 7-Zip

PekBu3uTHI JIMIIeH3U/ TOTOBOPOB
Wnentudukarop nognucunka: 1203743421
Cpox geiictus: 30.06.2022

(TpoyIeHrEe TIOIICKH )

Ceenenus 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073

Jlunensus Geccpodnas

JIumeH3nOHHBINH cepTUhUKAT

Cepuitnprii Ne 8DVG-VI6F-HES7-NRBC

Cpoxk geitctust: ¢ 20.10.2022 go 22.10.2023
JInmiensnonnsIit morosop Ne 10423/2311 ot
30.06.2023 r.

Cpoxk geitctust: ¢ 01.07.2023 r. mo 01.07.2024r.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHBbI
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8.1. TpeOoBaHusi K ayaiuTOPUAM (MOMEIIEHUAM, MECTaM) [IJISl IPOBEACHUS 3AHATHH
1. YueOHas ayqutopus Uil NpoBeeHUs 3aHATHI JIeKIIMOHHOTO TUNa (ayx 245):

Criennanu3upoBaHHasi MeOeIb:

Kadenpa nanompHass — 1 mIT., cTyn NpenojgaBaTelbCKUil MATKHK — 1 miT., maptel — 18 mrT.,
CTYJIbsI MSITKUE — 32 1IT., 10CKa MeJioBas — | mT.

HaGop nemoHcTparmoHHOro o00pyI0BaHUS M yU4eOHO-HATIISAHBIX MOCOOMA, 00ECTIEYMBAIOIINX
TEMaTUYECKHE WILTIOCTPAIUU:

WNHurepakTuBHas cucrtema — 1 mr.

CucremubIii 0J10K — 1 1mT.

ITpoektop — 1 it

2. YdyeOHasi ayaquTopusi AJsl NPOBENCHHMS 3aHATHH CEMHHAPCKOI0 THIIA, KYPCOBOIO
NPOeKTHPOBaHUs (BBINOJHEHUS] KYPCOBBIX padoT), IPYNNOBbIX W HHIAMBHAYAJIbHBIX
KOHCYJIbTAIH, TEKYIIEr0o KOHTPOJISI H IPOMEKYTOYHOM aTTecTanuu (aya 236).

CrenmanusupoBaHHas MmeOerb:

Kadenpa nacrompnast — 1 wr., maptel — 15 mr., crynmes — 40 mr., qocka — 2 MIT., CTOX
MPENoIaBaTeIbCKUM - 2 MIT., MKad) KHIKHBIN C MOJIKaMu — | IT., mkad AByXIBepHbIH — | miT.,
na0. cron — 1 mir.

TexHuyeckue cpeactBa oOyueHUs, CIyXKallue AJsl MPEAOCTaBiIeHHs] yuyeOHOW HH(OpMAIUH
OO0JIBIION ayAUTOPHUU:

Hactennsbiit skpan — 1 mrt.

ITpoextop — 1 mir.

Hoyt0Oyx — 1 mr.

3.JIabopaTopusi.

He npenycmorpeno

4. ITomeuieHune 115l CAMOCTOATEIBLHON padoThI

Otpaen 06ciy XKMBaHUA MEYATHRIMU U3MaHUsIMU. Crieluann3upoBaHHast MeOeb:

PaGouue cromnbt Ha 1 Mecto — 21 mit.Crynbst — 55 mt. Habop AeMOHCTpallmOHHOTO
000pyA0BaHUs U Y4eOHO-HATIISITHBIX TTOCOOMH, 00€CIIeYMBAIONINX TEMATHUECKUE UILTIOCTPAIIHHN:
9KpaH HACTEHHBIN — 1 1miT.

[Tpoektop — 1mt. HoyrOyk — 1mT.
Nudopmanmonno-oubnmuorpadudeckuii otaen. Crenuain3upoBaHHas MeOeIb:
PaGoune cronsl Ha 1 mecTo - 6 wT. CTymbs - 6 WIT.

KommbroTepHast TEXHHKA C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «IHTepHeT» u obecreueHrnem
JIOCTyTa B 3JICKTPOHHYI0 HHPOpMarroHHo-00pa3zoBaTenbhyto cpeny PI'BOY BO «CeBKaBl Ay:
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[Tepconanbubiii kommbtorep — lmr. Ckanep — 1 mr. MOY — 1 mr. Otaen oOciyXUBaHUS
AIIEKTPOHHBIMH W3aHusIMU Crieruanu3upoBaHHas MeOeb:

Pa6ouwne cronsl Ha 1 MmecTo — 24 mut. CTyabs — 24 miT.

HaGop neMoHCTpanmoHHOTO 000PYyI0BaHUS U YIEOHO-HATIISAIHBIX TOCOOM, 00ECTICUHBAIOIINX
TEMaTU4ECKHE UIUTIOCTPAIUH:

WNurepaktuBHast cuctema — | mr. Monutop — 21 mrT. CereBoll TepmuHan — 18  mrT.
[lepconanbublil komnbioTep — 3 wT. MOV — 2 mt. [Ipuntep — 1 mr.

5. Ilomemenue AJsi XpPaHEeHUS] W NPOPUIAKTHYECKOT0 OOCITY:KUBAHUA Y4eOHOro
o0opynoBaHusi

CrnenmnanuzupoBannas meoenb: [lkad — 1 mT., cTyn — 2 mT., KPecao KOMIBIOTEpHOE — 2 MIT.,
CTOJ YIJIOBOM KOMIIBIOTEPHBIH — 2 IIT., TYMOOYKH C KIOYOM — 2 mT. YueOHOe mocobue
(mepcoHaIbHBIN KOMIBIOTEP B KOMIUIEKTE) — 2 IIT.

[Ipodunaktuueckoe odcayxkuBanue: nepdoparop Makita HR2811FT .

AKkyMynsiTopHas Apenb-irypynoept Wutepckon J[A-13/18M2 — 1 mT., HaOOpHl OTBEPTOK ,
neutecoc Polar 1400 Br, knemm oOxumHBIE , Tectep OyiokoB mutanus ATX 20/24PIN
myasTMeTp DT 838, den trepmoBo3nymnbiii masimbHbiil AOYUE 8032 , nasiipauk 60 BT.

YuyebHoe mocobue (IepcoHaNbHBIA KOMIBIOTEP B KOMIUIEKTE) , TACCATHKHU , OOKOPE3HbI.
KommyTtarop 8 Port, BHemnuit DVD npuBon , BHemHui sxectkuit quck 1 T6.

8.2. TpeOoBaHusi K 000PYA0BAHHIO PA0OYHUX MECT NMPENnoJaBaTe/Is1 1 00y4al0IIMXCs

1. PaGouee mMecTo mpemnogaBaTessi, OCHAICHHOE KOMITBIOTEPOM ¢ J0CTyoM B MHTepHeT.
2. Paboune MecTta OOYyYarONUUXCs, OCHAIICHHBIE KOMITBIOTEpAMH C TOCTyrnmoM B MHTepHeT,
npeaHa3HaYeHHBIC sl pa0OTHI B AJICKTPOHHON 00pa3oBaTensHOM cpee.

8.3. TpeGoBaHust K cieuaIU3HPOBAHHOMY 000PYAOBAHMIO HET.

9. OCOBEHHOCTH PEAJ/IMBALINU JUCHUIIJINHBI 11 UHBAJIMAOB U JIUL] C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMM 3 1I0POBbSA

Jlnsa obecriedenust 0o0pa3oBaHUs WHBAIMIOB M OOYYarOIIMXCS C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBbsI paspalaTbiBaeTcs (B cilydae HEOOXOAWMOCTH) aJanTHPOBAHHAS
oOpa3oBaTenbHas MporpaMma, UHIUBUIAYaJbHBIA y4eOHBIM MJIaH C Yy4eTOM OCOOCHHOCTEH HuX
NCUXO(HU3MUECKOTO  PAa3BUTHA W COCTOSHHUS  3/I0pOBbS, B YacTHOCTH TPUMEHSETCS
WHAUBUAYAIbHBIN MOJIX0J K OCBOCHHUIO JUCIMIUIUHBI, UHIUBUAYaTIbHBIC 3alaHus: pedeparsl,
NUCbMEHHBIE pabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI W JWAJIOTH, WHAMBHIYyaJbHbIE
KOHCYJNbTallMM, MCIOJb30BaHUE JUKTOPOHA M JPYTUX 3alKCHIBAIOIIUX CPEICTB U
BOCIIPOM3BEICHHUS JIEKIIMOHHOI'O ¥ CEMHUHAPCKOr0 MaTepuaa.

B umemsx oOecriedeHuss o0OydYaromMXcs WHBAIMIOB M JIUI C OrPAaHUYECHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbSI  KOMIUIEKTyeTCS (OHJ OCHOBHOM y4eOHOH JHTEpaTypoid,
aJIalITHPOBAHHON K OrPaHUYEHHUIO DSJIEKTPOHHBIX 00pa30oBaTEeNbHBIX PECYpPCOB, AOCTYN K
KOoTOpeiM opranm3oBan B BUI] Akamemun. B Oubnuoreke mTpOBOASTCS WHIAMBHIYAIILHBIC
KOHCYJIbTAllUU JJIs1 JAHHOW KaTerOpHH IOJIb30BaTENEH, OKa3bIBA€TCs MOMOILb B PETUCTPALIUU U
UCIIOJIb30BAaHUU  CETEBBIX U  JIOKAIBbHBIX 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
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MPEaAOCTABIAOTCA MCCTA B UUTAJIbHOM 3aJIC.

Mpunoxenue 1

®OH/J ONEHOYHbIX CPEJACTB

O AUMCHUIIJIMHE MaremaTu4yeckuii aHaIn3
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1. TMACHOPT ®OHJA OLIEHOYHBLIX CPEJCTB I1O
JTUCLUIIJIMHE

MaremaTuuyeckuii aHalIn3

KoMneTreH1u, popmMupyembie B pouecce M3y4eHus: JUCHHILTHHbBI

HNnpexc DopMyIMPOBKA KOMIIETEHLIUH

OIIK-1 CrniocobeH npuMeHATh (pyHIaMeHTallbHbIEe 3HAHHS, TIOJTY4YEeHHBIE B 00JIACTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, M UCIIOJIb30BATh UX B
npogeccroHaIbHOM e TeTbHOCTH

2. Jtanbl GpopMHPOBaHNS KOMIIETCHIIMH B NPoLecce 0CBOCHHS M CIHIIIHHbI

OcHoBHBIMU 3TanamMu  (HOPMUPOBAHMSI YKA3aHHBIX KOMIIETEHIMM TpU HU3yUYEHUU
0o0yyaromuMucs AMCUUIUIMHBL  SABJISIOTCS  TOCJIEOBATENIbHOE M3Y4YEHHE COJEpKaTeIbHO
CBA3aHHBIX MEXIy c000H pa3nenoB (TeM) ydeOHBIX 3aHsATHH. V3yueHue Kakaoro paszaena
(TemMbl) mpeamnonaraeT oBjajeHle 00y4JaroIUMHICS HEOOXOUMBIMU KOMIIETEHIIUSIMU. Pe3ynbraTt
aTTecTaltuu 06yqa}onmx051 Ha pPAa3IMYHbIX 3Talax (1)OpMI/IpOBaHI/I5[ KOMHeTeHHI/Iﬁ IIOKa3bIBACT
YPOBEHb OCBOEHHSI KOMIIETEHIMI 00yYaromxcsl.

DTanHOCTh q)OpMI/IpOBaHI/ISI KOMHCTCHHHI)’I nopsaMoO cCBsA3aHa € MECTOM AOWCHUILIMHBI B
00pa3oBaTebHON IPOrpaMMme.

Paspnesnl (TeMbl ) ®opmupyeMbie KOMIIETEHIIUH
JTUCHUILINHBI (koabI)
OIIK-1

Pa3pnen 1. Matematnyeckuit
aHanu3 (pyHKIUNA OTHOM
MepEMEHHOMN

Tema 1.1 BeriecTBeHHBIE +
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quciia

Tema 1.2 [Ipenen
MOCJIEI0BATEILHOCTH

Tema 1.3. ®ynkuuu ogHOU
TepEMEHHOM

Paznen 2.
JunddepennmpoBanne

Tema 2.1 [lonsATHE
MIPOU3BOJHOM.

ITonsTne
nudhepeHIpyeMOCTH
¢yskuuu. [Tonstue
muddepeHmuana.

IIpaBuna
nuddepeHIIMPOBaHUSI CYMMBI,
Pa3HOCTH, TPOU3BEACHUS U
4aCTHOT'O

Tewma 2.2 Brruncnenue
IIPOM3BOJIHBIX ITOCTOSIHHOM,
CTCIICHHOMH,
TPUTOHOMETPUUYECKHX
GyHKIHN 1
JorapupmMuyeckon GyHKINU.
Teopema 0 mpon3BOIHOM
o0paTHO! (yHKIHH.

Tema 2.3 [IpousBoaHbie 1
Qg depeHIraIbl BBICIINX
nopsiakoB. [lapamerpruueckoe
3ajaHue (PYHKIINH U €€
nuddepeHnrpoBaHme.

Pa3nen 3. Ilpumenenue
nuddepeHITaIbHOTO
MCUHUCIICHUS K MCCIIEIOBAHUIO
byHKIMIA

Tema 3.1 OCHOBHBIE TEOPEMBI
nuddepeHIaIBHOTO
ucuucienus . Packpeirue
HEOTpeAeIEHHOCTEH.
[IpaBuno Jlonuransa

Tewma 3.2 ®opmyna Teiopa

Tema 3.3 UccaenoBanue
noBeieHus QyHKIUN 1
MOCTpOEHNE TpaKOB

Paznen 4. Heonpenenenunlit
WHTErpaj

Tema 4.1. I[lepBooOpazHas u
HEeOoNpeAeIeHHBIH HHTETPajl

Tema 4.2 . OcHOBHEBIE CBOIiCTBA
HEONPEICIICHHOr0 UHTErpaja
Tabynia OCHOBHBIX HHTETPAJIOB

47




Tema 4.3. OcHOBHBEIE METOIBI
WHTETPUPOBAHHUS

Tema 4.4. luterpupoBaHue
paLMOHANIBHBIX .
MppaIOHANBHBIX U
TPaHCLEHACHTHBIX (DYHKLUHI

Pazpnen 5. OnpeneneHuslii
WHTErpaj

Tema 5.1. Onpenenenue
OTIPECTICHHOTO MHTErpaia

Tema 5.2 OcHOBHBIE CBOIICTBA
OTIPEJICIICHHOT'0 WHTErpaja

Tema 5.3 Hekxortopsie
¢bu3nuecKue u reOMeTPUIECKUE
MIPUIIOKEHHST OTIPEIeIEHHOTO
UHTerpana

Tema 5.4 HecoOcTBeHHBIE
HMHTETPabl

Tema 5.5 Ipubamxennoe
BBIUMCIIEHHE ONIPENEIECHHBIX
WHTErpajioB

Pas3nen 6. Marematuueckuii
aHam3 QYHKIUI HECKOJIBKHIX
MIEPEMEHHBIX

Tema 6.1 Ilpenen u
HETPEPBIBHOCTH (PYHKIMH
HECKOJIbKHX MEePEMEHHbIX

Tema 6.2 . YacTHble
npousBojaHble . IloHsTHE
mddepeHIupyeMocTH
GbyHKIAN

Tema 6.3 Inddepenmman
GyHKIMH

Tema 6.4 IlpousBoaHas o
HanpaBjacHHIO. | pagueHT

Tema 6.5 DxcTpeMyMbI
(GYHKIUH JBYX MTEPEMEHHBIX

Paznen 7. Paanl

Tema 7.1 IloHsaTHE 4KCIOBOTO
psma

Tema 7.2 Psinopl ¢
HEOTPHIIATETHHBIMH YWICHAMH.
3HaKOUEPEAYIOMHUECS PSIIBL.
AOcomtoTHas U yCIIOBHAS
CXOIVMOCTb PSIOB

Tema 7.3 CreneHHBIC PSABI

Paznen 7. Psanst @ypbe

Tema 8.1 Tpuronomerpudeckwuii
PS4 M €T0 OCHOBHBIE CBOMCTBA

Tema 8.2 Psg @ypoe

Tema 8.3 CxomumocTh psiga
Dypse
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Paznen 9. UnTerpupoBanue
(GYHKIMA HECKOJIBKUX
IepEMEHHBIX

Tema 9.1 JIBoiiHbI€ UHTETPAJIBI

Tema 9.2 Hexortopsie
reoMeTpUIecKre U U3NIECKIE
TIPWIIOKECHUS JTBOWHBIX
HHTETpajoB

Tema 9.3 KpuosnuHeliHble
HHTErPaJIbI

Tema 9.4 ®opmyna ['puna

Tema 9.5 Ycnosus
HE3aBUCUMOCTH
KPUBOJIMHEHHOTO UHTErpajia OT
IyTH UHTETPUPOBAHUS

Tema 9.6. MaTerpupoBanne
NOJHBIX AuddepeHnanon

Tema 9.7 Hexortopslie
TIPHUIIOKEHHS KPUBOHHEHHBIX
MHTETPaJIOB BTOPOTO pojia

Tema 9.8 Tpoiinble HHTETpaIbI

Tema 9.9 IloBepxHOCTHEIE
HMHTETPabl

Tema 9.10 ®opmyna
OcTporpajickoro

Tema 9. 11. ®dopmyna Crokca

Tema 9.12 CkansipHoe u
BEKTOPHOE TTOJIS

Tema 9.13 3anaua o notoke
BEKTOPHOTO IOJISL.
Huseprenuus. Hupkymsus.

Potop . Oneparop ['ammnbToHA .
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3.Iloka3aTesin, KpUTEPHUHU U CPECTBA OLICHUBAHUA KOMIIETeHIN, )OPMHUPYEeMbIX B Mpoecce U3yYeHHUs TUCHUTIINHbI
Cnoco0eH npuMeHATh (PyHAaMeHTaIbHbIE 3HAHNS, OJIyYeHHbIEe B 00JIACTH MATEeMAaTHYeCKUX U (WIH) eCTECTBEHHbIX HAYK, U UCIO0Jb30BATH
ux B npodeccuonaabnoi aeareabHoctu (OIIK-1);

Ilnanupyemsbie Cpencrsa OlleHUBaHHUSI Pe3y/IbTATOB
pe3yJIbTaThl Kpurepun oueHuBaHus pe3yJIbTATOB 00yYeHHUs o0y4eHus
00yueHus1
(MauKaTOpPbI
JOCTHKECHUS
KOMIIETeHLNH)
AOCTHKEHHsI 32JaHHOTO Hey/IOBJIeTBOPHTEb Texymmii IIpomeskyTouHas
YPOBHS OCBOCHUSA YAOBJIECTBOPUTEJIBHO Xopouro OTJIUYHO KOHTPOJIb aTrrecrauusd
KOMIIeTeHIIMIT) HO
Konnoxsuym, KOHTpOJIEHbIE

OIIK-1.1 Obmamaer He oGnamaer HNmeer HebGOIBIINE 3HaeT mpueMbl  0a30BBIX OmmuHo 0o0Jazaer BOIIPOCHI, TECTUPOBAHUE OK3amMeH
0a30BbIMH 3HAHHsIMH, |0a30BBIMHU 3HAHMAMH, |TPEJCTABICHHA O 0a30BBIX |3HAHWH, MOJTyYEHHBIX B 0a30BBIMH 3HAHUSMH,
MOy IEHHBIMH B TIOJTY4YEHHBIMH B 3HaHMSAX, TOJYYCHHBIX B 00J1acTH MaTeMaTHYeCKUX M |[TOJy4YEHHBIMHU B 00J1aCTH
P Tp— obnactu 00J1acTH MaTeMaTH4YEeCKUX M |(MJIM) ECTECTBEHHBIX HAYK  |MaTeMaTHYeCKUX M (MJIH)

MAaTEMATHUYCCKUX N (I/IJ'II/I) C€CTCCTBCHHBIX HAYK C€CTCCTBCHHBIX HAYK .
MATCMATHHCCKIX 1 (Wn) ecTecTBEHHBIX
(unM) ecTeCTBEHHBIX HAyK
HayK

He ymeer Hesnaunrenshno ymeer YMeer 4acTU4HO YMmeer ucnonb3oBaTh B |KOJIIOKBIYM, KOHTPOJIBHBIE
OIIK-1.2 Hcmome3yeT |HCIIONB30BAThH B HCIO0JIb30BAaTh B HCIOJIb30BAaTh B npodeccuoHaIbHOM BOIIPOCHI, TECTUPOBAHUE OK3aMeH.
B IIpo(heCCHOHANBHON  [IpodeccHoHaNbHOM npodeccrnoHaIbHOM npodeccrnoHaIEHOM JIeSITEIIbHOCTH 3HAHUS,
JIeSITeIIbHOCTH 3HAHUS, |[IESITeIbHOCTU 3HAHUS, |AeATeIbHOCTH 3HAHMS, JIeSITeIIbHOCTH 3HAHMUS, MOJTy4eHHBIE B 001aCTH
MOJTy4eHHBIE B 00J1aCTH |[IOJTy4YEHHbIE B 00JIaCTH |TI0JIyYeHHBIE B 00JIaCTH NOJTy4eHHBIE B 001aCTH MaTeMaTUYeCKHX U (WUIN)
MaTeMaTU4YECKUX U MAaTeMaTUYECKUX U MaTeMaTHYeCKUX U (WUIH) MaTeMaTHYeCKUX U (WUIIH) €CTECTBEHHBIX HAYK
(1M) ecTeCTBEHHBIX (WIIM) €CTECTBEHHBIX  |€CTECTBEHHBIX HAYK €CTECTBEHHBIX HAyK
HayK HayK
OIIK-1.3 He ocymectBuser Cnabo ocymiecTBiseT Brnaneer yactiano Bnaneer cBobogHO KomoksiyMm, KOHTpOIIBHBIE
OcymiecTBisIeT BEIOOP  |BBIOOP METOZIOB BEIOOp METOJIOB PEIICHHS OCYILIECTBIICHHEM BBIOOpa |OCYIIECTBICHHEM BOMPOCBHI, TECTUPOBAHNE OK3aMeH.

METOJIOB PEIICHHS
3amau
poeCCUOHATBHOMI
JIeSITeIbHOCTH Ha
OCHOBE TEOPETHUECKHUX
CBEJICHUI

pelIeHus 3amaq
poheCCHOHATTBHOMN
JESITeIbHOCTH Ha
OCHOBE TEOPETHUECKHUX
CBEICHUN

3a7a4 MpodecCHOHATEHON
JIeSATEIIBHOCTH Ha OCHOBE
TEOPETUUECKUX CBEJCHUMN

METO/IOB PEIICHHMS 3a/1a4
npodeCCUOHATBHOM
JIESITETIBHOCTH Ha OCHOBE
TEOPETUYECKUX CBEICHUI

BBIOOpa METOZIOB
peuieHus 3a1a4
npodecCUuOHATBHOMN
JIeITEIbHOCTH Ha OCHOBE
TEOPETHYCCKUX
CBeIeHUil
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4. KoMIJIeKT KOHTPOJIbHO-0LIEHOYHBIX CPEJACTB MO AMCIUIJINHE

Bonpocsl Ha 3xk3ameHn (1 cemecTp)

o JUCHUIUINHE MaTeMaTHYeCcKUi aHAJIN3

. MuOxectBa. O603HaueHuUs. Jlorndeckiie CHMBOITBI
. BemecTBeHHBIE YHCIa K UX OCHOBHBIE CBOMCTBA
. FeomeTpuueckoe n300pakeHNE BEIIECTBEHHBIX YHCEI
. 'paHn YUCIOBBIX MHOKECTB
. AGcomntoTHas BeTUUMHA YHCIIA
. UncnoBkIe Mocne10BaTeIbHOCTH U apupMeTHIeCcKie eiCTBHUS HaJ HUMHU
. OrpannueHHbIE 1 HEOTPaHUUYEHHBIE TTOCJIEI0BATENBHOCTH
. beckoneuHo Gonbime 1 6ECKOHEYHO Majble TOCIIEI0BATEIEHOCTH.
. OcHOBHBIE CBOWMCTBA OECKOHEUHO MaJIBIX HOCIIE0BATEIbHOCTEH

10. IlonsTHE cXosmIeNcs TOCIe0BaTEIbHOCTH

11. OcHOBHBIE CBOMCTBA CXOASMIIMXCS IOCIEN0BATEILHOCTEH

12. IlpenenbHbli MIepexo/1 B HEpaBEHCTBAaX

13. OnpeneneHuie u MPU3HAK CXOJAUMOCTH MOHOTOHHBIX IOCJIEI0BATEILHOCTEH
14. Yucno e

15Teopema 0 BIOXKEHHBIX OTPE3KaX

16. Onpenencuue GyHKITHI

17. Crioco6s1 3aganus GyHKIUHA

18. Kimaccudukanus pyHKIun

19. Ilpenen ¢pynkiuit npu x—x0

20. Ipenen Gpyukuuu npu x—x0 — u npu x—x0 +

21. Tpeaen GyHKIMH TPU X—00, TIPH X—>- 00, U MIPH X—>+00

22. Teopemsl 0 mipenenax GyHKIAN

23. [lepBrIif 3aMedaTeILHBINA IPEACI

24. Bropoit 3aMeuaTeNbHBIN TIpenei

25. beckoHeYHO Maltbie (QYHKITHH

26. beckoneuHo OobIre QyHKITAN

27. CpaBHeHHE OECKOHEUHO MaJIbIX H OECKOHEUHO OOJIBIINX (DYHKIHH
28. OnpexesneHne HENPEPHIBHOCTH (PYHKIMH

29. ApudmeTnyueckne IeHCTBUS Hal HETIPEPHIBHBIMU (DYHKIUAMHA

30. HerpephIBHOCTH paliiOHANBHBIX (OyHKITHHA

31. HenpepbsIBHOCTH TPUTOHOMETPUYECKUX (YHKIHUI

32. HenpepwsiBHOCTh QpyHKINH f(X) = | X |

33. Kimaccudukanus TodeK pa3pbiBa QyHKIHHA

34. Onpenenenue u KnaccuUKaus TOUeK pa3pbiBa GyHKIUU

35. KycouHo-HenpepbIBHBIE PYHKIUN

36. Teopema 00 yCTOWYMBOCTH 3HaKa HETIPEPHIBHON (PYHKIINN

37. [IpoxoxaeHue HempephIBHOU (QYHKIIMH Yepe3 II000e MPOMEKYTOTHOE 3HAUCHUE.
38. Teopema 06 OrpaHUUEHHOCTH HEMIPEPHIBHON (PYHKIIMK Ha OTPE3KE
39. Teopema o pocTmkeHNH (PyHKITUEH, HEMPEPHIBHOW HA OTPE3KE, CBOMX TOYHBIX TpaHel
40. IlonsTHE paBHOMEPHOH HETIPEPHIBHOCTH (PYHKIINH
41. Teopema 0 paBHOMEPHOH HEMPEPHIBHOCTH (HYHKLIUH
42. TlonaTue clnoXXHOU (HYHKLIUH
43. IlonsTre oOpaTHOH GQYHKITNN
44. Onpenenenre oOpaTHON QYHKIUH
45. TeopeMa 0 HENIPEPHIBHOCTH 00paTHOM HyHKINHU
46. Onpenenenue NpoOU3BOIHOMN

O 0 1N LN Wi —
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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.

['eoMeTpuueckuii cMbICT NPOU3BOIHOU
DU3HYECKUNA CMBICIT TPOU3BOIHON
[IpaBas u neBast IpOU3BOHbBIE
[Nonstue muddepenHumpyemoctr GyHKIMH B JAHHOH TOYKE
CBs13b MEXKAY MOHATHAMHI TP GHEPCHIHPYEMOCTH U HENIPEPHIBHOCTH
[onsTre nuddepennmana
[IpaBuna nuddepeHIUpOBaHUS CYMMBI, pa3HOCTH, IPOU3BEACHUS H YACTHOTO
Brruncienne npon3BOIHBIX TIOCTOSHHOM, CTETIEHHOW, TPUTOHOMETPHIECKUX
Teopema o MpoU3BOHOM 0OpaTHON HYHKITUH
Brruncnenne npon3BoAHBIX MOKA3aTENbHONW (YHKIUN U OOPaTHBIX TPHTOHOMETPUIECKUX
GyHKIHNA
[Ipasuio quddepeHITMPOBaHAS CI0KHON (YHKITHH
Jlorapupmudeckast nmponsBojHas. [Ipou3BoaHas CTeeHHONW (YYHKIIUH C JTFOOBIM
BEIICCTBCHHBIM TMOKa3zaresieM. Talbnuia npou3BOJHBIX MPOCTEHIINX dJIeMEHTAPHBIX (YHKLUH
[lonsiTre MOTaprPMIIECKOl TPON3BOIHON (PYHKIIUN
[IponsBoaHast cTeneHHO PyHKINH C TIOOBIM BEIIECTBEHHBIM ITOKa3aTeIeM
Tabnuua mpon3BOJHBIX MPOCTEHIINX 3JIEMEHTAPHBIX (YHKIHHA
[TonsITHE IPOU3BOIHOI N-TO MOPSIKA
DopMyIIBI IS JI-X TPOU3BOAHBIX HEKOTOPHIX (hyHKITHIA
®opmyna JleliOanIa 1151 N-if MPOU3BOJHOMN MPOU3BEACHUS ABYX (DYHKIMHA.
Hduddepennuansl BEICIINX HOPSIIKOB
[Tapamerpraeckoe 3amanue GpyHKIUN 1 ee nudhepeHnrpoBaHne
PackpsiTue Heonpeaenennocreil. [Ipasuno Jlonurans
®opmyna Teinopa
UccnenoBanne nosenenns GyHKIUI 1 TocTpoeHHe rpadKoB
WuTeprionsauus GyHKIHHA
MeTonbl NpUOIMKEHHOTO BBHIUUCIICHHS KOPHEH ypaBHEHHUH
[onsiTre GyHKIMH HECKOIBKHUX TEPEMEHHBIX
I'eomerprdeckoe m3o0pakeHne PyHKIMH IBYX ITEPEMEHHBIX
[penen GpyHKIMH ABYX IEpEMEHHBIX
HenpepriBHOCTS QYHKIMH ABYX IEPEMEHHBIX
YacTHbIe IPON3BOIHBIE
[onstue nuddeperuupyemoctr GyHKIHH
[IpousBogHbBIE CIOXKHBIX (QYyHKIMH
Huddepentman hyHKIIH
KacarenpHas 10CKOCTh ¥ HOpMaJh K TOBEpXHOCTH. [ 'eoMeTpuaeckuit cmbica nuddepenmmana
[IpousBoanas no HanpasiaeHuto. ['pagueHT
YacTHble TpOU3BOAHBIC H JU(QepeHLInaTbl BEICIINX MOPIIKOB
®opmymna Teitnopa s GyHKIHUN ABYX ITEPEMEHHBIX
OKcTpeMyMbI QYHKIUH JBYX MTEPEMEHHBIX
Meton HaMMEHBIINX KBaJIPaTOB
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Bonpocs! Ha 3Kk3ameH (2 cemecTp)

o qUucHUIuInHe MarteMaTU4eCKi aHaJIns

. [lepBooOpa3Has U HeolpeeICHHBI HHTETPall

. OcHOBHEBIE CBOMCTBA HEONPEAEIESHHOIO HHTErpaia

. Tabmu1a OCHOBHBIX MHTETPAJTIOB

. OCHOBHBIE METO/IbI HHTETPHUPOBAHHS

. IaTerpupoBanue paunoHanbHBIX QyHKIUH

. UaTerpupoBanme nppairoHaIbHBIX U TPAHCIICHACHTHBIX (DYHKIIAH
.. Onpenenenue onpeaeneHHOr0 HHTETpaa

. YcioBus cyIiecTBOBaHU ONpeeIeHHOr0 HHTerpaia

10. HeoOxomumoe 1 10CTaTOYHOE yCIOBUE HHTETPUPYEMOCTH

11. MHTErpNpyeMOCTh HETIPEPHIBHBIX W HEKOTOPHIX Pa3phIBHBIX (DyHKITHIT
12. OcHOBHBIE CBOICTBA OMPECIICHHOTO HHTETpaIa

13. Ouenku unTerpanos. @opmyia cpeHEro 3HaUCHUS

14. MaTerpan ¢ nepeMeHHBIM BEPXHUM OPEIEIOM

15. ®opmyna Hetorona—Jleitoammma

16. 3amenHa nmepeMeHHOM B ONpeIeICHHOM UHTETpalie

17. ®opMmynia HUHTErPUPOBAHMUS 10 YACTSIM B ONPEACICHHOM HHTETpale
18. HexoTophle pu3NIecKre U TEOMETPHUCCKIE PHUIIOKEHHUS ONPECIICHHOTO HHTETpaia
19. HecobcTBeHHBIE MHTETPAIbl C OECKOHEYHBIMU MpeAeTIaMH HHTETPUPOBAHHUS .
20. HecoOCTBEHHBIC HHTETPAJIBI OT HEOTPAHUYCHHBIX (DYHKIIUN

21. IlpubnmxeHHOE BRIYHUCIICHHE OTIPEICIICHHBIX HHTETPaIOB

22. IloHsATHE YUCTIOBOTO P

23. Psiibl ¢ HEOTPHUIIATETFHBIME YJICHAMHU

24. 3HaKouepeayomuecs psbl

25. AGcomoTHAS 1 yCITOBHAS CXOIUMOCTD PSIIOB

26. Creniennbie panbl . OnpeaeneHue u o0IIre 3aMeTaHus

27. InTepBasl CXOAMMOCTH CTENEHHOTO psaa

28. CBoiiCTBa CTENEHHBIX PSA0B

29. Paznoxenne QyHKITNI B CTCTICHHBIE PSITBI

30. Paaer @ypoe. TpUroHOMETPUUECKUH PSIT M €T0 OCHOBHEIE CBOMCTBA
31. CxomumocTs psna Pypsbe

32. Psaaer @ypbe I 9eTHBIX W HEYETHBIX (PYHKITHI

33. Psag ®@ypre ¢ mepuoaom

01N NI WLWN—

Bonpocsl Ha 3k3ameH (3 cemecTp)

0 IUCHHUILIMHE MaTeMaTHYeCcKHi aHaIu3

1. JIBOliHBIE HHTETPAIIBI
1. Onpenenenne 1 ycaoBUs CyIIECTBOBAaHUS ABOMHOIO HHTErpaia
2. 'eomeTpudeckuii CMBICT JBOMHOTO MHTErpaia
3. CBoiicTBa JBOMHOT0O MHTErpana
2. CBeneHue IBOMHOIO UHTErpaia K IOBTOPHOMY
1. Ciry4aii mpsIMOYTOJILHOHN 00JIacTH
2. Ciyuali KpUBOJIMHEHHOW 001acTH
3. 3aMeHa NepeMEHHBIX B ABOMHOM UHTETpaJIe
4. Hexotopsle TeoMeTpHIecKie B (PU3NIeCKHEe IPHIIOKEHNS TBONHBIX HHTETPAIOB
1. Beruncienue oobema
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2. Beluucienue iomaamu
3. Beruncrienne miomaan MoBepXHOCTH
4. Berunciaenne Macchl TNIACTUHKH
5. BeluncieHne KoopIMHAT IEHTpa Macc IIACTUHKU
6. Beruncinenne MoMeHTa HHEPLUUHU IUTACTUHKHU
5. KpuBonuHeiiHble HHTErpabl
1. Onpenenenue KpUBOJIMHENHOTO HHTETpaja IEPBOro poaa
2. Beruncienne KpUBOJMHEWHBIX HHTETPAJIOB TIEPBOTO pojia
3. Omnpezaenenre KPUBOJIMHEHHOTO HHTErpaja BTOPOTO poaa
4. Beruucienne KpUBOJIMHEWHBIX HHTETPAIOB BTOPOTO poja
5. CBsi3p MEXKIY KPUBOJIMHEHHBIMHA WHTETPaJIaMH IIEPBOTO U BTOPOTO POAa
. ®opmyna 'puna
. YcoBus HE3aBUCUMOCTH KPUBOJIIMHEHHOTO MHTETpaia OT ITyTH HHTETPUPOBAHUS
. Naterpuposanue nmonHex auddepeHnuaion
. HexoTopsle npuinoskeHnst KpUBOJIMHEWHBIX HHTETPAIIOB BTOPOTO poja
1. Beraucienue miomaay ¢ moMoImbio ¢popMyisl I puHa
2. Pabora cue
10. TpoliHble UHTErPATIBL
1. Ompenenenne TPOWHOTO HHTETpaIa
2. Beruncienue TpoiHBIX HHTETPAJIOB
3. 3aMeHa NepeMEeHHBIX B TPOMHOM MHTErpae
4. HekoTopbie NMPUIIOKEHUS TPOUHBIX HHTETPAJIOB
11. IToBepXHOCTHBIE UHTETPAJIBI
1. Onpenenenue NOBEPXHOCTHOI'O HHTETpajia MEPBOro poja
2. Beruncienne NoBepXHOCTHBIX HHTETPAJIOB MIEPBOTO pojia
3. Omnpezaenenre MOBEPXHOCTHOT'O HHTErpajia BTOPOTO poaa
4. BeruncieHne NOBEpXHOCTHBIX HHTETPAJIOB BTOPOTO poJia
5. CBs13p MEXAy OBEPXHOCTHBIMH MHTETpajlaMH NIEPBOTO U BTOPOIO poAa
12. ®opmyna OcTporpaackoro
13. ®opmyna Ctokca
14. CxansipHO€ U BEKTOPHOE OIS
1. CxansipHoe noie
2. BextopHoe mosne
3. IlorennmansHoOE Mo
4. 3amaya 0 MOTOKE BEKTOPHOTO TTOJIS
5. luBeprenuus
6. Hupkymnsmus. Porop
7. Onepatop I"'amunpToHa

O 0 3 N

3agaum Ha 3k3ameH (1 cemecTp) Mo AUCHUILUIMHE «MaTeMaTHYeCKUIT aHATIHU3)

lima, =a
1. Joxa3atb, 4yTo parenbat’ (yxazatp N (6' )).
3n-2 3

a=—.

a, =——-,
2n—1 2

2. Jlokasarb, 4TO lim a, = a (ykasars N (8 )).
n—>0
_4n—-1

a, = ,
2n+1

3. Berauciauth npeacia YHCIIOBOM IoCJICA0BAaTCIIBHOCTHU

a=2.
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lim (3—71)2 +(3+n)2.
"*"0(3—11)2 —(3+n)2

4. BpruuciuTh npeacia YHCIIOBOM IoCJICa0BATCIIBHOCTHU

lim (3—11)4 —(2—n)4.
"o (1—11)4—(1+n)4

n — ©

: 2 2
5. BBIYHMCIUTB TPeae YUCIOBOM MOCIIEN0BATENBHOCTH lim n (\/ n +1+ \/ n-—1 )

6. BwraucauTh mpezen YucIoBOi MOCIeA0BATEIFHOCTH

lim n(\/n(n—Z)—\/n2 —3).

n — ©

7. BpraucauTh npeacia YHCIIOBOM IoCJICa0BAaTCIIBHOCTHU

. 1 2 3 n—1
hm —2+—2+—2+...+ 7
n—=90\n n n n

8. BLILII/ICJ'II/ITL Hpe,[[e.]'[ III/IC.]'IOBOI\/’I II0CJICA0BATCIIBHOCTHU
, (2n+1)!+ (2n+2)!
lim )
"> (2n + 3)!

n

n+l1

9. BpruucaUTh Npeaen YUCI0BOM NOCIeA0BATEILHOCTH Iim
n—>e\p—1

o (2n+3)™"
Iim| —— )
n—>o\ 2n+1

10. BrruucauTtsb npezen YucioBOi Nocaea0BaTeIbHOCTH

4

2 n
i n —1
lim >

n — © n

11. Brryucnuth npeaen YucioBOM MOCIeI0BATEILHOCTH
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n+2
n—1

lim
n—>o\n+3

12. Jloxasatb (HaiiTi O (6‘ )), 9TO:

o 2x*+5x-3
lim =

x>3  x+43

—7.

13. Jloka3aThb (Haiiti O (8 )), YTO:

. 2x*+5x-3
lim =
¥>3 x+3

—7.

14. Beraucauts npenen GyHKIUHR

. (x3—2x—4)(x+1)
lim 2 ; :
yo-l X" +4x7 =5

15. Beraucnuts npenen GyHKIUN

x—=3x-2

lim 5

ool x+x

16. Beraucnuts npenent GyHKIUH

- (x24—3x4—2)2

ro x4 2xr —x =2’

17. Beraucauts npenen GyHKIUN

_ (2x2—x—4)2
lim ; 5 )
xolx? +2x"—x—-2

18. Beraucauts nmpeaen QyHKIum
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. A1+ 2x -3
lim )
x> 4 ‘,x_z

19. Beraucauts npenen GyHKIUHN

lim M =* =3
x — -8 2+%/; '

20. Beraucauts npenen GyHKIum

CoAx—1
Iim —.
x—>13 x2_1

21. Beruncnuts npenen GyHKIUH

lim Vx+13-2x+1
x —>3 x2_9 )

22. Haiitn muddeperiman dy
y = xarcsin(1/x)+ ln‘x +/x% =1
23. Haiitu muddepeniuan dy

2
y= tg(2arcc0s\/1 —2x ), x> 0.
24. Beryucnuth MpuOIMKEHHO ¢ oMoIbio nuddepeHmmana.

yzf/;, x=17,76.

25. HaiiTu mpou3BOIHYIO.
3 2
2(3x +4x —x—2)

a 15V1+x

, x>0.

26. Haiitu mponssoanysto.
(20 —1)V1+x°
Y= :
3x°

27. HaliTu npou3BOIHYIO.
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B x* —8x?
y_z(x2—4)'

28. HaiiTu mpou3BOIHYIO.

B 2x* —x—1

eV, v

29. HaiiTu npou3BOAHYIO.

_x6+x3—2

Y=
JI=x*

30. Haiitu mpou3BOAHYIO.

r= 24y

31. Haiitu npou3BoAHYIO.

1+ x?

Y=
241+ 2x?

32. Haiitu mpou3BOIHYIO.

\/x—1(3x+ 2)
4x* '

33. Haiitu npou3BOAHYIO.

(1+x2)3 |

y:

Y= 3
3x
34. HaiiTu npou3BOJAHYIO.

_ x°+8x’—128

y_
V8 —x’

35. Haiitu npou3BOAHYIO.

(x2 —2)\/@.
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1 sin”3x

y=sin+/3+— :
3 cosbx
36. Haiitu npou3BoAHYIO.
2
I cos”3x
y=cosln2 —-———,
3 sinb6x

37. Haiitu npou3BOAHYIO.

o] l+lsin24x
4 gg3 4 cos8x

38. Haiitu mpou3BOAHYIO.

1 24
y=ctgds —— =
8 sin8x

39. Haiitu npou3BOAHYIO.

cossin3-sin’ 2x
y —=

2cosdx

40. Haiitu npou3BOAHYIO.

sincos3-cos’ 2x

- 4sindx

41. Haiitn npon3BOgHYyIO.
: 2
cosln7-sin” 7x
y=
7cosl4x

42. Haiitu npou3BOIHYIO.

tgx—ctgx

2

43. HaiiTu npou3BOAHYIO.
Vx =2

J5x

44. HaiiTi npon3BOJHYIO.

y = arctg

y = arcsin

y= (arctg x)(l/Z)ln(arctgx) .

45. Hatit mpon3BoIHYIO.
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(Sll’l\/_)ln Sm\/—

46. HaiitTu mpon3BOIHYIO.

WA Y aresin2
y_24(x +8) X 4+16arcsm , x>0.

X

47. Hailt npou3BOAHYIO.

4dx +1 N 1 4dx +1
16X +8x+3 /2 '

48. HaiiTu mpou3BOIHYIO.

e xarcsin x T In ﬂ
V1= x?

y:

3agaum Ha 3K3aMeH (2 cemecTp) mo AucHUILINHE «MaTeMaTHyecKui
aHAJIU3»

1. Haiftu HeonpeeneHAble HHTETpabl. Pe3ynbTaThl poBepuTh nuddepeHInpoBaHNUEM.
cos x dx
1. a)J.

dx 2
\/m 0) x3 13 B) J.Xh'l(.x + l)dx
_[ (x—"7)dx
x? +4x+13
sin 2x dx (x—8)dx
2 a)'[

Treozs g » i
2x% —3x+1
r)'[ X’ +1

dx

b

2. B a), 0) nons3ysck Gpopmysioil Hetotona — JIelOHUIA BBIYMCITATE ONPEIEIEHHBIN HHTErpall j f(x) dx;
a

B) Haiiti turomane purypsl orpanndeHHON TuHUAMA. ClenaTh 4epTekK.

1 16
dx
1.a)f2—; 6)'[1/256—)62 dx . B)y:xz;y:6_x; y=0.
o x” +4x+5 0
T 1
2.a) [ xcosxdsx; 6) [x*1-x*dx; B) 2 =0x; y=x+2.
0 0
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b
3. Beuncnaute NpuOIMKEHHOE 3HAUYECHHUE ONpPENeICHHOTO MHTerpajia J. f (X) dx ¢ nomompko bopmyIibl

a
CumrcoHna, pa30ouB 0Tpe30K MHTETpupoBaHus Ha 10 gacTeil. Bece BRIYHCICHNS IPOU3BOIUTE C OKPYTICHHUEM
JI0 TPETHETO IECATUYHOTO 3HAKA.

6
j x? +16 dx

-4

4. BpuuciuTh HECOOCTBEHHBIM HHTETPAJI WIIH JI0KA3aTh €r0 PacX0JAUMOCTh

j‘” dx 2+°° dx 3? dx
Xt 4 x Sy xIn’x '

1+ x+ x?

—00

S. Haiitu cymmy psiaa.

i 6
O’ +12n—-5

n=l1
6. VccrnenoBaTh Ha CXOAUMOCTD DS,

= n+l » ()

n=2

7. HccnenoBaTh Ha CXOIUMOCTD PAI.
2 2

“1( n \" © ] 1Y
1237 — . 2247 1+—

n=l

8. UccnenoBath Ha CXOQUMOCTD PS.

2 2n+1 0 "
_1 n+1— _ n+l n
1;( ) n(n+1)' 22_:( 1) '

9. Haiitu 001acTh CXOAUMOCTH (YHKITMOHAIBHOTO Psja.
s (1)

S (xn)"™

10. Haiitn yacTHBIE TPOU3BOIHBIE TIEPBOTO U BTOPOTO MOPsiAKa (PyHKITHIA.
2
l.a) z =x7; 0) z=Yy VInx

11. BeraucauTs npuOImKEHHO ¢ IIOMOIIBIO TIOJHOTO nruddepeHnnana ¢ TOYHOCTHIO 110 0,01,

(1,03)%./0,98

12. Haiftu rpagueHT QyHKIUN Z = f(X, V) B TOUKe M (x, y)
l.z=xy—2x>+4y-5, M(2;3) 2. z=arctg(y/x), M(L;])
13. UccnenoBath GyHKIMIO Z = S(X,)) na IKCTPEMYM.
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1.Z:6y—3y2—2x2—8x—6 2.z=x3+8y3—6xy+1

3agaum Ha 3Kk3ameH (3 cemecTp) mo AucuUILINHE «MaTeMaTuyecKui
aHaAJIM3»

1. Bpramcnutb [[ (= y)ds , rne K — orpesok npsimoii ot A(0;0) mo B(4;3).

2. Haiitu KOOpAMHATHI IIEHTPA TSHKECTH YT HUKIOUIBI X=t-sin t, y=1-cos t 0<t<7)
3. Ilpumenss hopmyny I'puHa, BEIYUCIUTD

1= §2(x2 +y2)dx+(x+y)2dy
c b

ecnu C — KOHTYp TpeyroipHHKa ¢ BepummHamu L(1;1), M(2;2), N(1;3), mpoberaemblii mpoTHB Xxoa
4aCOBOW CTPEJIKH.

_ 2.2
4. Bpluuciuth MHTETpa I= ” X"y zdxdy 10 BEpXHEW CTOPOHE BEPXHEH IMOJIOBUHBI C(hepshl
N

Xy +7>=R%

5. Tlpumenss popmyny Crokca, Haiitu | =§>x2y3dX+dy+Zdz , ecmn C — OKpYXHOCTb
x*+y*=z%,7z=0.

> —

6. Haiitu morox pamuyca — BeKTOpa p =xi+ yj+zk YEpe3 3aMKHYTYIO IOBEPXHOCTH
z=1—x*+%,2z2=0,(0<z<1).

7. HailTu uupKyJIALUo BEKTOPHOTO MOJIA
F= (x+3y+2z);'+(2x+z)}+(x—y)%

o KOHTYpy Tpeyroiasauka MNP, rie M(2;0;0), N(0;3;0), P(0;0;1).

6 2x
8. BbuuciuTh I dx I % dy
4 x

2
x
9. BblUMCIHTH ”—za’xdy 0 S x<2,y<x,yx>1.
s Y

2 2 2
10. [Tepexoas k MOJAPHBIM KOOPJMHATAM BBIYUCIUTD J. j VR —x" =y dxdy ;S y> +x° <Rx
S
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2
. . X
11. BpluuciIuTh MIOMAAb IIOCKOW (PUTyphI, OTPAaHUYEHHOHN JIMHUAMU y=7, y=x+3, 2

x+y=6.
12. Beruuciauth 00beM Tella, OrPaHUYCHHOTO OBEPXHOCTAMU z=X), X +y=1, z=()

13. Beruucauth moniags TOW 4aCTH MOBEPXHOCTH z=X, KOTOpas 3aKJII0YEHA BHYTPHU IUIMHIpPA
x’+z’=1 wu pacnonoxeHa B IIEPBOI OKTAaHTE.

14. Haiiti KOOpAMHATHI IEHTPA THKECTH OHOPOIHOM (QUIYypHI, OTPAHMYEHHON JUHUAMH Y =X,
y=x".

15. Haiitn MOMeHT uHepIMu I, 0JHOpOAHOM 1UIOCKON (pUTypbl, OrpaHUYEHHON JTUHUAMHU  (X-
a)’+(-a)’=d’, x=0,y=0 (0<x<a)
.

1 1 1-x—y
16. Berunciuth J.dyJ. dx J.(l + x)dz.
0 0 0

17. C nomomipio TpOMHOrO0 MHTErpajia BBIYUCIUTHL Maccy Tejla C MEPEMEHHOH IUIOTHOCTBIO
4= p(x,y,2), OrpaHUYEHHOTO YKa3aHHLIMH TOBEPXHOCTAMH. OBIACTh MHTETPUPOBAHUS U

JAaHHOE TeJo U300pa3uTh Ha yepTekax y=(2+x)y;x=0,z=0,y=0,x+y=2,y=~/2—-z.

18. HaiiTu MOMEHT HHEpUHMH OTHOCUTENIBHO OCH (z OTHOPOIHOTO Tella, OTPAHUYECHHOTO
wiockocTamu y=4, z=0, z=1 u UIMHIPOM y=X".

19. ITonp3ysce bopmymoin I'puna BBIYUCIIUTD KPUBOJIMHEHHBIN UHTErpan

2 2 2
f§ (V" +3x7)dx + (2xy = y*)dy, rie L — mpobGeraemblii B TOJOXKHUTEIHHOM HAaIpaBICHUH
L

(MpOTHUB IBUKEHUS YaCOBOW CTPENIKU) KOHTYpP TPEYrojibHUKA ¢ BepiinHamu B Toukax A(1;1),
B(2;2), C(1;3). [IpoBepuTh HailIeHHBIN Pe3yJIbTAT, BBIYUCIISAS HHTETPaJl HEOCPEACTBEHHO.

1 y2
20. Beraucnurh Idy I (x+2y)dx
-1 0

2
21. Beaucauthb ”(x + y)dxdy 0 Sy <x,y=x’.
S

y
22. Ilepexons K MIOJISIPHBIM KOOpAWHATaM BBIYHCIIUTH ” arcitg - dxdy S:
S
X
yr4+xt2Lxt 4y’ S9,y2—,y£x\/§
V3
23. BHIYHC/IUTG IUIOUIAAbL IUIOCKOH (DUTYPBI, OrpaHMYEHHOH muHEAME Y~ +x° =1, x*+y’=25,

y=x\/§,x:O.
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3AJJAHUS 1151 PACUETHO-TPA®UYECKHUX PABOT (1 cemectp)

Ipenenr:
3anpaua 1. JlokazaTsk, 4TO ’111_1;2 a, = d (ykazats N (8 )).
3n—-2 3 4n—1
Ll.a, = , a=—. 12.a, = R =
2n—1 2 2n+1
Tn+4 7 2n—5 2
13.a = R =—. 14.a, = , a=—.
"o2n+1 2 3n+1 3
Tn—1 4n® +1 4
15.a = , a="T. L6.a,=——, a=—.
n+1 3n"+2 3
9—713 1 4dn -3
1.7. a,=——=, a=——. 1.8. a, = R =
1+2n° 2 2n+1
1-2n’ 1 5n
1.9. an :—2, a=——. 1.10. an = — , a= —5
2+ dn 2 n+1

33[[3‘[3 2. Beruucnuth npeacibl YUCIOBBIX HOCHCHOB&TCHBHOCTCﬁ.

2 2
2.1. lim (3—n) +(3+n)

. 8 ) (2=n)
”*“’(3—14)2—(3+n)2 e (1—11)4—(1+n)4

23. lim (3—n)4 —(2—n)4

> (1-n) —(1+n) e (l4n) = (1-n)
2 2 3 2
2.5. lim ((66—n))2—((?+n))2. 2.6. lim En+1;3_gn+33.
"me(6+n) —(1-n " (n-1) —(n+
3 3 2
27. lim (1+2n) —8n . 2.8. lim (3—4n) .
”‘>°°(1+2n)2+4n2 ’H°°(n—3)3—(n+3)3
)
29. lim

”_"”(n+1)2—(n+1)3.

2 2 3
_ (n+1) +(n—1) —(n+2)
2.10. Iim 3 )
n — © ( 4 _ n)
3apaua 3. BeruucauTe npenessl YUCIOBBIX MOCIEI0BATEIBHOCTEH.

3.1. lim n(\/n2 +1 +x/n2 —1). 32 lim n(\/n(n—2) —\/n2 —3).

n — © n — o
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3.3. nhirzo(n —i/ﬂ)n\/; 3.4. nlgl}@[\/(nz +1)(n2 —4) —x/ﬂ}
\/ﬂ—j—,/n(nz +5). 3.6. lim (\/n2—3n+2—n).

3.5. hm

3.7. lim (n+\3/4—n3 ) 3.8. lim [\/n(n+2) _Jn? —2n+3}.

3.9. nhiri)[\/(n +2)(n+1) —\/(n —1)(n+3)}.
3.10. nli_I)lzonz (4 /n(n4 —1) —x/ﬂ)

3.30. lim \/n(n+1)(n+2)(\/n3 -3 —\/n3 —2).

n —> ©

33[[3‘[3 4. Beraucinuthb npeacibl YUCIOBBIX HOCHCHOB&TCHBHOCTCﬁ.

, 1 2 3 n—1 _ (2n+1)!+(2n+2)!
4.1. lim S+ttt t— | 42. lim )
n—ol p n n n n— o (2n+3)!
[ 143+5+7+..+(2n-1) 2n+1
43. lim — i
n>e| n+l1 2
ol gnt 1+2+3+...+n

45 lim

44. lim .
o 2" 43" e Jopt 41
_ 1+3+5+...+(2n—1)

46. lim .

noo 14243441

_ 1+3+5+7+...+(2n—1) }
47. lim —n|.
n = o0 n+3

_ I_ v
oo lim 1+4+7+...+(3n-2) vo lim (n+4) (n+2)..

T Joremel S )

10 Tim (3n — 1)!+ (3n + 1)!

n = oo (3n)!(n —1)

33[[3‘[3 5. BeIUHCIUTh npeacibl YUCIOBBIX HOCJ'IeI[OBaTCJ'H:HOCTeI\/II.
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) n—klj"
50 lim| —— | .
n — 0 n_l

2_ n
53 lim | 2 1) ,

n — © n

55 lim 5
n—>o| 2p° +1

57. lim | ———
n—>o\ pt +5n+1

' (6}’1 _ 7 j3n+2
59. Iim )
n—>o\ 6n+4

3agaua 6. Jlokasats (Haiitn O (6‘)), qTO:

. 2x*+5x-3
6.1. Ilm =
r=>3 x+3

—7.

6.3. lim =-7.

65. llm —— =-5.

6.7. lim =—6.

6.9. lim =4,

. (x24—3x—k2)2

s 4 2x7 —x =2

70

6.8. IIm

. 2n+3j”+1
52. lim i
n—>o\ 2n+1

n+2

) n-—1

54. Iim )
n>o\ n+3

: 3n* —6n+7 o
56. lim > )
n—>o| 3p°4+20n—1

. n_10j3n+1
5.8. lim )
n—>o\ p+1

P 2n+5

. 3n +4n—1

5.10. lim .
n—ol 3p* +2n+7

. Sx*—4x-1
6.2. im =

x =1 x_l
. 4x* —14x+6
6.4. lim =

x >3 x_3

. 6xP—x-1
66. Ilm ———— =
x—>1/2 x_l/z

6.

10.

3x2 =5x-2 B

x —>2 x_2

7.

. IxT+8x+1
6.10. lim =
x=>-l x41

—6.

x—=3x-2

7.2. lim 5

r=>-l X+ x

2
2x? —x—1
74. hm (3 - ) .
¥y +2x" —x—2




75 pin (x2 +2x—3)2

s34 4x” +3x

. limo (1+ x) —(I+ 3x)
x = X+ x°

3agaya 8. Beraucaute npenenst GpyHKIHi.

J1+2x -3
8.1 lm )
x> 4 / 2

I Vx—1
quHQQTi]

. Rx—-6+2
85 lim ————,

x> X0 4+8

. V9+2x -5
8.7 Iim i
x =8 3/x—2

3 2
891m3V8+3x+x 2'

¥ =0 X +x°

x —2x—1)2
7.6. hm( .
o x4 2x+1

Xt =2x+1
7.8. hm—

¥ >12x% —x—1

X +5x+7x+3
7.10. lim )
x> x’ +4x7 +5x+2

J=x-3

8.2. lim

X — -8 2_,_\/7
oA +H13-2Ux+1
84 lim .

x >3 x2_9

8.6 lim \/7 2
x—>16\/7 4’

2
8-81im\/1 2x+Xx (1+x).

x>0 X

) i/27+x —%/27—x
8.10 lim )

x>0 x+ 23/ x*

JAnddepenunponanue:

3anaua 1. Haiitu nuddepennman dy .

L1, y:xarcsin(l/x)+ln‘x+ x* -1,

1.2.y=tg(2arccos\/1—2x2), x> 0.
1.3. y:\/1+2x—ln‘x+\/1+2x‘.

1.4. y:x2 arctg\/x2 -1 —\/xz -1

15.y= arccos(l/\/l +2x7 ), x> 0.

71
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1.6. Y :xln‘x+\/x2 +3‘—\/x2 + 3.

1.7. y = arctg (sh x) + (sh x)lnch X.

1.8. y = arccos ((x2 — 1)/()62\/5))
19. y = ln(cos2 x++/1+cos* x).

1.10. y =ln(x+\/1+x2 )—\/l+x2 arctg x.

3agayva 2. Beraucnuts npuOIIMAKEHHO ¢ MOMOIIBIO Tud depeHnana.

21 y=3x, x=1,76. 22 y=3x* +7x, x=1,012.
2.3.y=(x+\/5—x2)/2, x=0,98. 2.4.y:{/;, x=27,54.

25. y=arcsinx, x=0,08. 26. y=xIx" +2x+5, x=0,97.
27. y=3[x, x=26,46. 28 y=+/x>+x+43, x=1,97.
2,9.y:x11, x:1,021. 2.10.y:%/;’ x:1,21_

3anaua 3. Haiitu mpon3BoaHy¥0.
2(3x3 +4x* —x— 2)
3.1.y =
Y= . =
15VT+x d 3

x'—8x 2x" —x—1

3.3. y:2(x2——4)' 3.4. y=m.
3.5.y:(1+x8)“1+x8 3.6.y=x—2.
12x" ' 241-3x"
3.7. _(x2—6) (4+x2)3 3.8')/:()62—8)“)62—8
r= 120x° ' 6x’ '
3
39. Y = Ao ‘ 3.10. 3 (1+x3/4)_2.
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3anaua 4. Halitu npou3BoaHy1o.

: 1 sin”3x 1 cos®3x
41. y=sin3 +— : 42. y=cosln2 ——— :
3 cosbx 3 sinbx
1 1sin*4x 1 cos*4x
43 p=tolo—+— _ 44. p=cte3f5-= ,
Y T cos8y Y N T in gy
cossin5-sin” 2x sincos3-cos’ 2x
2cosdx 4sin4x
cosln7-sin” 7x
4.7.y:
7cosldx
1 cos®8x
48. y=cos(ctg2)—— .
y=cos(etg2) - e
1 sin® 6x
49. y=ctg(cos2)+— .
Y g( ) 6 cosl2x
1 cos’10x
4.10. = 3 Ct 2— .
YN 0 sin 20
3anaua 5. Haiitu mpousBoHyI0.
tgx —ctgx _Jx-2
51 y=arctg—————. 5.2. y = arcsin .
J2 J5x
2x—1 > 9 . 2x—1
53. y=———N2+x—Xx" +—arcsin :
4 8
1+x* —1
5.4. y — arctgL.
X
5.5 yzarccosﬂ 5.6 y—\/garctgﬁ_1
Jxt+16 3 J6x
5.7 —llnx—_l—larct X
R R s

5.8.y:l x —4)V/8x—x* —7 —9arccos il
2 6
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(1+x)arctgx/; 1
9 y = 3 + .
X 3x+/x

2+ x* =y

3
X
5.10. y = ?arccosx —

3anaua 6. Haiitu mpou3BoHyT0.

6.1 y = (arctgx )" 62. y = (sm[ )ln bos).
63. y = sin x)sex_ 64. y = (arcsinx)ex.

65 y=(Inx)" 66y =

07 y = (ctg3x)” . 08 y=x""

69. y =(tg x)“ex, 6.10. = (cosSx)ex.

3agaua 7. Haiitu npon3BoaHy1O.

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

X
4x+1 N 1 4x+1
16X +8x+3 /2

73. y=2x—In (1 ++/1-e* )— e arcsin(ezx )
74y =yox’ ~12x-+ Sarctg (3x—2)~In(3x -2+ ox’ ~12x+5).

2 5 1+/2x-x°
75 y=—-2x—x" +1In :
x—1 x—1

72. Y =

2

7.6. y:%arcsini+$(x2 +18)\/x2 -9, x>0.

X
L el 1 e
I [ 8 h T3 3 —2xtl

78. y=3x— ln(l ++/1—e™ )— e ™" arcsin(e“ )
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79, y zln(4x—1+\/16x2 —8x+2)—\/l6x2 —8x + 2arotg (4x 1),

42
7.10-y:1n1+2 X—-x 4 Y
2x+1 2x+1

3anaua 8. Haiitu npousBoaHyto.

Ly xarcsin x T n /—I—xz.
NI

1-4x?
82. y=4In a - Al

I+1-4x> X
83. Y =x(2x2 +5)\/x2 +1 +3ln(x+\/x2 +1).

x> +2

84. y = x" arcsinx +

85. y = 3arcsin +oV4Ax? +2x—2, 4x+1>0.

4x +1

86. y=v1+x° arctgx—ln(an\/l+x2 )

+79x2 +24x+12, 3x+4>0.

8.7. y =2arcsin
3x+4

8.8.y=x(2x2+1)\/x2+ —ln(x+\/x2+1).
/ 2
8-9-y:1n(x+\/x2+1)— L+ :

X
4x +3
8.10. y=\/1—3x—2x +—arcs1n :
242 J17
I'paduxnu

3agaua 1. [IpoBecTr momHoe uccieqoBaHne QYHKIUN U IIOCTPOUTD UX TPadUKH.

1. yz(x3 +4)/x2. 1.2. y:(x2 —x+1)/(x—1).

1.3, )/:2/(x2 +2x). 1.4, y=4x2/(3+x2).
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1.5.y:12x/(9+x2). 1.6.y=(x2—3x+3)/(x—1).
1.7.y=(4—x3)/x2. 18. y = (x —4x+1)/(x 4).

1.9.y=(2x3+1)/x2. 1.10.y:(x—1)2/x2.

3agaua 2. [IpoBecTn momHOE UccleA0BaHNE PYHKINH U TOCTPOUTH MX TPapHUKH.

e2(x+1)

2.1y = (2x + 3)6_2(”1). 22,y = m

23. y=3In —1. 24 y=(3-x)e"”’

X —
eZ—x
. = .0. :l 1

25y 2_x. 26.y nx+2+
eZ(x—l)

2.7. y=(x—2)e3_x. 2.8. y:m

29. y=3-3In 2.10. y:—(2x+1)ez(x”).

x+4
3AJAHMS JJ151 PACYUETHO-TPA®UYECKHUX PABOT (2 cemectp)

HNurerpuposanne:
3ananue 1. Haiiti HeonpeneeHHbIe HHTErpasibl. Pe3ynbraTsl mpoBepuTh TuddepeHInpoBaHHEM.
cos x dx dx x—T)dx
1 a)_[ — 0) 3 B) Jxln(xz + 1)dx r) j ( )
Vsin® x x +8 x? +4x+13

) _[ sin 2x dx ; I (x—8)dx
2 A1+ cos2x ) \/4—2x—x2
2x* —3x+1
N |——
'[ o +1

B) Ixsin 3xdx

dx

3_a)I e’ d)zcx J (2X l)dx

Vxt —dx+1

B) I x arcsin x dx

)I (Bx—"T)dx
r
X +4x? +4x+16
cosSxdx (x— 2) dx
i3 oo o

S5x
3+2sin5x N B)I(x+2)e d
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I dx
T
o +x+2x+2

5, a)J' x*dx _[ (Sx+3)dx B) J‘xarcsinldx
x% +10x+89 X
J‘(5+31HX)
X
3x
6.a)I e dx J. (x+1)dx B)jxarctg3xdx
16 + 5x% +2x+1

J-x3 +4x% +3x+2
(x+1)*(x* +1)

I sin x dx _[ (x—5)dx xdx

i 32 +3cosx N6 +4x —x* B)'[sinzx
2x° +7x* +7x -1

I dx

(x+2)2(x* +x+1)

2x+3)d.
8. a)fx2 2 6)'[\/1(5f4x2)+x4x B)Ix3arctgxdx
3x° +x+46
I 2,2 X
(x-D"(x"+9)
xdx (2x+1)dx
9. a)I 6)J.\/m B) JX3 ln(l+x2)dx

4x® +24x* +20x-28

J. W dx
(x+3)"(x"+2x+2)

(2x—=5)dx Ilncosxdx

10. a) esm *sin2xdx ©6) ;
) I '[x +6x+13 ’ sin’ x

x> +6x2+8x—8
.[ 2,2 dx
(x+2)"(x"+4)

3apanue 2. B a), 6) momw3ysace ¢opmynoit Hetotona — JleliOHMIIA BBHIYMCIUTD ONpENENEeHHBI HHTErpal

[ f(x) dx:

B) HaifTu miomas GUrypsr orpaHuueHHoit muusMu. Clenath YepTes.

1. a)f (3)1j6w/256—x2 dx ; B) y=x2; y=6-x; y=0.
0 x? +4x+5

2.a)jxcosxdx; j 21— x?dx; B) 2 =0x; y=x+2.

0 0

3. ) ”J@cosz 3xdx; JS. dx B) 2 =9x; y=3x.

0 ’ 0(25+x )\/25+x yomen e
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[ o]
Txl+x+1’ 0 (9+x2)?"

B) y=3x>+1; y=3x+7.

4a)j

i 2dx 6)72 dx
oVl+x® 0 4/(5 X2)3
2 2 [ 2
6.a) [xe" 6 [ Y2 L
0 1 X
f xdx 6)ﬁj/2 x*tdx
0 V1+3x? 0 (1—x2)3
”f sin x dx 6)f dx
a
3-2cosx 0 AJ(4—x7)°
B)Xxy—4=0;x=1;x=4;y=0.
7/4 j x* dx
9. xsindxdx; 6
a)£ SN IEEE
B)x’ —4y=0; y=0;x-2=0
-2 x? dx
10. a) (cosx+ ]dx 6)
,,'[6 sin? x j«/16 x2

B) y=4-x%; y=0.

B) y=x7; y=2n

B) y=—x"+2x; y=0.

B)y=x+2x; y=x+2.

b

3aganue 3. Brruuciauth HpI/I6J'II/I)KCHHOC 3HA4YCHUC OIPCACICHHOI'0 HHTCIrpaia -[f(x) dx C IMOMOIIIBIO

a

¢dopmysel CuMIICOHa, pa30MB OTPEe30K MHTErpupoBaHus Ha 10 uacreil. Bce BhIUMCIICHUS TPOM3BOAUTH C

OprrHCHI/IGM a0 TpCTBCFO JACCATUYHOI'O 3HAKaA.
6 10
1. j\/x2+16dx 2.Ix/x2+21dx
-4 0
1
4. [Vx* +10dx
-9
9
7. [Nx® +12dx
-1
3
10. [vVx?+8dx
-7

4
5. I\/xz +7 dx
-6
7
8. J.\/)c2 +4 dx
-3

5
3. [V +2dx
-5
2
6.J. x% +5dx
-8

8
9. I\/xz +6dx
-2

32[[3HI/IC 4. BEIYUCIUTEL HECOOCTBEHHBIH HUHTCTpall ujin I[OKa3aTL €ro paCXOI[I/IMOCTL

1T dx 2+°° dx
X +x S xln’x

2 I

1+x+x



+00 +00 2
dx 1+x
4. [ — 5. [ —5—dx
o X T+ x+2 5 X
T dx 'T X dx
7. 8. —
2 x+\/; 3 x2_4
T oxdx
0. [
L x"+4

3agaya 1. Haiitu cymmy psiga.

= 6
1.1. .
Z9n2+12n—5

n=l

3anaua 2. MccnenoBaTh Ha CXOAUMOCTD PSil.

n+1
. Z2”(n )

n=l1
= (2n+2)! 1
2.5.; s 7
arctg5
2.7. c n
nzz; n!

3anaua 3. MccnenoBaTh Ha CXOAUMOCTD PSiL.

Psaabi:
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6 ? dx

x2+4x+9

9ﬁfch

4 XX

—_

2. .
;9112 —12n-5

1.4. Zgn

n=l

2+21n 8

6. ;49

n’—28n—-45

- Z49n2—7n 12
2149n —14n—-48
(n'
2.2.
*.10"2n!
2.4.; (2n)
*n+5 . 2
2.6.; n! sm3—n.




_n2 ©
3.1. .
>3 (a) Z (1)
2 2n° +1
3.3. .
nzz; n2+1j [
3n+1

)

2 (4n-3
3'7'; Sn+l) 382(10n+5j |

N n-+ 2
3.9. narcsin —. 3.10. .
4n ;(Sn —lj

n=l1

3agaua 4. VccrnenoBaTe Ha CXOAUMOCTH S,

41, f:(—l)"+1 nz(’;:i) 42. g(—l)nﬂ (2nn+1jn.
4.3.2 (- 1)n+l ia S (-1

7 In(n +1) & n(Inlnn)nn '

n—n+1

& ()
45, Z (=1)"2n 4.6, Zm
47. i& 438. i (-1) .

= nln(n+1) ol NN 2n+3

m
49. Z . (1) sin 2n - 4.10. Z;(—l)" cos%.
n=1 \/372 +1 "

3anaua 5. Haiiti 06:1acTh cX0AUMOCTH (QYHKITMOHAIBHOTO PsIIa.
o . n
Z(—I)VS 59 Z ( 1)
o (x+n) 1 2n—-1\1+x

= 1
5.3. Z & 1 . 5.4. Z n;l(x2 —4x+ 6)n .
n=l1

= 1 (3x7 4+ 4x+2)

5.1
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“n+3 1
= n+l (27x2 +12x+2)" '

© o n2" 1

5.6.

5.7. Z

— 14X - n=1n+1(3x2+8x+6)}1'

o0 n o0 2— .
5.9. Z 13(1+xj . 5.10.Z(x 6x+12) .

1—x

(I)yHKIIHﬂ HECKOJIbKHUX IMEPEMEHHBIX:

3anauva 1. Haiitu yacTHbIE POM3BOIHBIE TIEPBOTO H BTOPOTO MOpsiAKa (GyHKIINH.

l.a)Z:xy;6)z:y2 Inx

2ayz=————; 6) z=yp"*
Y arctg(y/ x) ) z=y
3.0 Z=X y+%; 6)Z:§ (x> +y%)’

X
4. ) Z=arctg; . 6) z=sin’(x+ )
2.2

5.0) 2= arcig () 16) =2
xX+y

6.0) 2= (2= Y)[(x+2) 16) 2= —>—
X+y

7.a) Z:\/x2+3x2y—y3 ; 0) z=x%
2

8.a)z2=Q2xy)/(x=y); 6)z=
1-2y
+
9.2) z=x"sin’ y ; 6) =227
I—xy

10.a)u=y/x+z/y+x/z ;6) ;= x%

3agayva 2. Beruuciuts npuOIIMAKEHHO ¢ MOMOIIBIO MOJHOTO auddepeHIInaia ¢ TOYHOCTBIO J10 0,01 .

1. (1,03)2,/0,98 23,017 +(396)°  3.1,04%
4. (1,02)%(0,97)° 5. 1n(4/0,99 +3/1,04 —1) 6. 1,03%%
7. (0,99)*(1,01)? 8. L1511 9. In(3/1,03 +4/0,98 — 1)

10. In(3/1,03 +4/0,98 — 1)
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3apauva 3. Haiftu rpagueHT QyHKIIUA Z = f (X, y) B Touke M (X, J/)

L z=xy—2x" +4y-5, M(2;3) 2. z=arctg(y/x), M(L1)

3. 2% = xy, M(4;2) 4. 2= 2 jyz , M(=L2)

S 2o 4yt M(32) 22205 7 M)

7.z =5x*y? =3xy% + y*, ML) 8. z=x>—2xy+3y—1, M(1;2)
9.z = 2 j—yz , M(—1;2) 10. z = 5x%y —3xy° + y*, M(4;2)

3anaua 4. VccnemoBars QyHKIHIO Z = S(x,)) na 9KCTPEMYM.

. z=6y-3y? —2x* —8x—6 2. z=x> +8y° —6xy +1
X2
3.Z:y\/;—y3—x+6y 4. z=
1-2y
5.z:x3+y2—3xy 6. z2=2xy—4x—2y
7. z=e"(x+ %) 8. z=x+y? —2x-2y+8
9. z=3x+6y—x> —xy—y* 10. z=x>y*(6-x—y), (x>0,y>0)

3AJAHUA JJI1 PACYHETHO-TPA®UYECKUX PABOT (3 cemectp)

1. 3anucb no moykam ypasHeHusl AUHUU — NPSIMbIX U hAPa60o/1, 02PAHUHUBAOWUX
o061acmb UHMezpupos8aHus. Paccmasums npedesibl UHMeE2PUPOBAHUS 8

no8MmMopHoM uHmezpaJe 015 080lHO20 UHMe2panda II'f Goyydxdy y usmenums
nopsidoK UHMe2pupo8aHuUsl.
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Puc. 29
2 xy3

2. BEIYHCIHTE fdx f xydy.
JCE
3. BEIYHCIHTE ij—zdxd}r;S ix =2,y = x,xy =1,
E"

rar—y . .
4. Tlepexoda K NONAPHBIM KOOPOHHATAM BEIYHMCINTE ﬂ’ Vvxs+yedrdy; 5:x- 4+ y-
. 5
=a.

5. BLIYHCAHTE MIOWAAE IUTOCKOH GHUIYPEL, OrpaHHYeHHOH THHHAMH X -
+y?=2xx% +vy?=4x

6. BeraHcIHTE 06beM Tesa , orpaHH4YeHHOT0 NOBEPXHOCTAMH
3x+2y+z—-6=0,x=0,y=0,z=0.

7. BBIMMC/IHTE IIOMEAAb YaCTH IOBEPXHOCTH aZ
= XV, PacmoJIoeHHOH BHYTPH [UIHHAPaA x° + y? = a°.

8. Hailimu yenmp msxcecmu 00HOpOodHOUI puzypsl, 02paHU4eHHOU AUHUSMU
y* = 2px,x = 2p.
9. Halimu mMomeHmM uHepyuu 0MmHOCUMes1bHO oCu Ox 00HOpOJHOU pueypubl,

%4 J— —_ 2 —
oepanuyenHol aunuamuy =4 —x°, y = 0.

11. C noMowbto mpoiiHo20 UHMe2PaAa 8bIYUCAUMb MACCY MeAd C nepeMeHHOU
naommocmuio 1 = (X, y,2), 02pAHUYEeHHO20 YKA3AHHbIMU NOBEPXHOCMSIMLUL.
O6s1acmb UHMezpupo8aHusi U daHHOe MeJ10 U306pa3ums HA YepmexHcax.

2

x4+ y?—4y=0,z=4— x*,z=0.

’
xZ 42

# =
12. Hatimu kKoopduHambl yeHmpa msiyxcecmu 00HOPOOH020 med, 02PAHUYEHHO20
— 2 2 . _ —

nosepxnocmsmu X +y=1z=x"+y"x=0,y=0,z=0.

13. Iloab3ysice popmyaoti ['puHa 8bIMUCAUMb KPUBOAUHEUHBIU UHME2Pa
jE(?rI}?-I- x%)dx + 8x2dy,

L
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2de L — npobezaemblil 8 N010H#UMEALHOM HANPABAEHUU (NPOMU8 08UMNCEHUS

uacosoll cmpesKu) KOHMyp mpey2o/bHUKA ¢ eepuiuHamu 8 moukax A(1; 1), B(2;2),
C(1,;3). [Iposepumvb HatideHHbLI pe3y1bmam, 8bl4UCASIS1 UHMe2pa
HenocpedcmeeHHO.

CEBEPO-KABKA3CKAS TOCYIJAPCTBEHHASI AKAJEMUSI

Kadeapa MaTtemaTtuku

20 -20__ yuqeOHbIii rog

dK3aMeHAMOHHBIN Omiaet Ne 1

no Aucuuminae MareMaTHyecKHd aHAJIN3

s ooyyaromuxcs 1 kypca nanpasJjenusi mnoarorosku 01.03.02 Ipukinaagnas mareMaTuka u
HHpopMaTHKa

1. MnuoxectBa. O6o3HaueHus. JIoruyeckue CUMBOJIBI.

2. Tlonarue cxomsimencs mociae0BaTEIbHOCTH HA IPUMEDPE.
3. BbauciuTs :

. 1-rcosdx

g —8M —

x—=0 qx

3aB. kadeapoii Koukapo AM.
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KonTpoubHbie Bonpocs! (1 cemectp)

10 AUCHUIIJINHE MareMaTH4eCKUM aHaJIu3

. MuoxecrtBa. O0o3HaueHus. Jlornueckue CUMMBOJIBI

. BemecTBeHnnble yncia ¥ X OCHOBHBIE CBOMCTBA

. l'eomerpuueckoe n300paXkeHUE BEIICCTBEHHBIX YMCEIT

. 'paHu 9UCIIOBBIX MHOXKECTB

. AGCOIIOTHAs BEIWYMHA YKClIa

. UHCIOBBIE MOCTIEIOBATEILHOCTH M apU(PMETHUUYCCKUE ICHCTBHS HAZl HUMHU
. OrpaHuueHHbIC U HEOTPAHUUCHHBIC TTOCIEIOBATEIEHOCTH

. Beckoneuno OoplIKe U OECKOHEYHO MaJIble MOCJIEN0BATEIHLHOCTH.

. OcHOBHBIE CBOMCTBA OECKOHEYHO MAJIBIX ITOCJIEIOBATEILHOCTEN

10.
11.
12.
13.
14.

IlonsTHe cxoasImeics MOCIeaA0BaTCIIbHOCTH

OCHOBHBIE CBOMCTBA CXOAMIIMXCS IOCIIEN0BATSILHOCTEH

IIpenenbHbI NIEpEX01 B HEPABEHCTBAX

OmpeneneHue U MPU3HAK CXOAUMOCTH MOHOTOHHBIX TTOCIIE0BATEILHOCTEH
Yuco e

15TeopeMa 0 BIOKEHHBIX OTpE3Kax

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Onpenenenue GyHKINH

CrniocoOwI 3aganust pyHKIHN

Knaccudukanms pyskimit

IIpenen byaxnuii mpu x—x0

[penen dynkiuu npu x—x0 — u mpu x—x0 +

Ipenen yHKIMU TPU X—00, TIPH X—>- 0O, U MIPU X—>+00

TeopeMmsl 0 ipenenax QyHKITHHA

IlepBriii 3aMeyaTenbHbBIN TpEAE

Bropoii 3ameuaTenbHbIN Ipeae

Beckoneuno manble QyHKINN

beckoneuno Oomnpime GyHKIHH

CpaBHeHME OECKOHEYHO MaJbIX H 0€CKOHEYHO OONbIINX (QYHKLUI
Omnpenenenne HeNPepbIBHOCTH (PyHKIMN

Apudmernyeckne 1efcTBUSA Hal HEIPEPbIBHBIMU (QYHKIUSIMU
HenpepbIBHOCTH paliioHaIbHBIX (YHKIUHA

HenpepriBHOCTE TPUTOHOMETPUYECKUX (HYHKLUH
HenpepsiBHOCTH hyHKITNH f(X) = | X |

Knaccudukanus Todek pa3pbiBa QyHKIMH

Omnpenenenue u knaccuukanus ToUeK paspbiBa GyHKIUU
Kycouno-nenpepriBHBIE HYHKIUH

Teopema 00 yCTOWIMBOCTH 3HAKa HEMPEPHIBHOW (PYHKITIH
[IpoxosxaeHue HenpepbIBHOM (HYHKIMU Yepe3 JII000e MPOMEKYTOUHOE 3HAUCHHE.
Teopema 00 orpaHMYEHHOCTH HENPEPHIBHON (DYHKINHU Ha OTPE3Ke

39. Teopema o gocTmkeHNH (PyHKITHEH, HEMPEPHIBHOW HA OTPE3KE, CBOMX TOYHBIX TpaHel
40. [TonsATHE PABHOMEPHOI HENPEPHIBHOCTH (PYHKIMH
41. Teopema 0 paBHOMEPHOH HEMPEPHIBHOCTH (HYHKLIUH
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42.
43.
44.
45.
46.
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.
71.
78.
79.
80.
81.
82.
83.
84.
85.

[NonsiTre crioxxHO# PyHKIIMU

[onsTre o6paTHO HyHKITHH

Onpenenenue 00paTHOH QyHKIMH

Teopema o HenpepLIBHOCTH 00paTHOH (hyHKINHU

Ornpenenenne IPOU3BOTHOM

I'eoMeTpuueckuii CMbICIT IPOU3BOIHOM

@U3UMYECKUNA CMBICIT TPOU3BOIHON

[IpaBas u neBast NPOU3BOAHBIE

[Nonstue muddepenumpyemoctr GyHKINH B JAHHON TOUKE

CBs3b MEXIYy HOHATHAMH TUPPEPEHIUPYEMOCTH 1 HEMPEPHIBHOCTH
[Nonstue nuddepennmana

ITpaBuna nuddepeHnrpoBaHus CyMMBI, Pa3HOCTH, IPOU3BEACHUS U YaCTHOTO
Borunciienne npou3BOAHBIX IIOCTOSIHHOM, CTENIEHHON, TPUTOHOMETPUYECKUX
Teopema o mpou3BOHON 00paTHON HYHKIUH

Brruncnenne npon3BOAHBIX TOKA3aTeNbHON (DYHKIUHN U OOPaTHBIX TPUTOHOMETPUUECKUX
byHKIAN

[MpaBuno quddepeHnupoBanus CIOXKHON QyHKINN

Jlorapudmuueckas npousBonHast. [lponsBoanas creneHHoN HYHKIUH C TIOOBIM
BEIIIECTBEHHBIM II0Ka3aresieM. Talnuia npou3BOIHBIX IPOCTEHIINX 3JIEMEHTAPHBIX (HYHKIHUH
[onsTHe norapudmMutecKoli TPOU3BOAHON PYHKIIUH

[IpousBoaHas creneHHON (yHKUNU C TIOOBIM BELIECTBEHHBIM MTOKa3aTEIeM
Tabnwia mpou3BOAHBIX IPOCTEUIIHNX dIIEMEHTAPHBIX (DYHKITHI

IToHsiTHE TPOU3BOIHOM N-TO MOPSIIKA

DopMyIIbl AJIs I-X IPOU3BOJHBIX HEKOTOPHIX (DYHKLIHUH

®opmya JletOHuUIa IS N-1 TPOU3BOIHOM NMPOU3BENEHUS BYX (DYHKITHIA.
Juddepeniuanbl BRICIINX MOPAIKOB

[Mapamerpuueckoe 3amanue GyHKIUH U ee AuddepeHIpOBaHHE

Packpritue neonpenenennocreil. [Ipasuno Jlonurans

®opmyna Teinopa

Hccnenoanue noeneHus: GyHKIUHN U TOCTpOeHHE TpadhruKoB
Wntepnomnsauus GyHkumit

. MeTtoap! npuOAMKEHHOTO BEIYUCIICHUS KOPHEH ypaBHEHUH

[NonsiTHE QYHKIIMU HECKOIBKUX TIEPEMEHHBIX
I'eomerprueckoe nzoOpaxenne QpyHKIUN ABYX TIEpPEMEHHBIX
[Ipenen GpyHKIMM ABYX EpEMEHHBIX
HenpepriBHOCTE QyHKIMH ABYX IEPEMEHHBIX
YacTHbIE IPOU3BOIHBIE

[Nonstre auddepeHuupyeMocTd GQyHKINU

[Ipon3BoaHbBIE CIOKHBIX (PYHKINH

Jduddepennman yHKmm

KacarenpHas mI0CKOCTh M HOPMaJb K TOBEPXHOCTH. | eoMeTpruecKmii cMBICT auddepeHnnana
[IpousBoaHas o HampasiaeHuo. [ paaueHT

YacTHble IPOU3BOAHbIE H TU(PepeHIInalb] BEICIINX OPSIKOB

®opmyna Teiinopa ans GyHKIMN ABYX TEepEeMEHHBIX
OKcTpeMyMBbl GYHKLIUH OBYX IIEPEMEHHBIX
Meton HaMMEHBIINX KBaIPaTOB

KounTpoJuabHbie Bonipochl (2 cemectp)

1. [TepBooOpa3Has 1 HEONPEACIICHHBIN HHTETPaIT

2. OCHOBHEBIE CBOMCTBA HEOIIPEACICHHOTO HHTETpAIa
3. Tabnuia OCHOBHBIX HHTETPATIOB

4. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS
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5. MaTerpupoBanne paimoHa bHBIX (QYHKITHIA

6. MaTerpupoBanre MppanoHaIbHBIX M TPAHCIEHACHTHBIX (DyHKITHI

7.. OnpeneneHue onpeaeIeHHOr0 HHTerpaia

8. YcnoBusl CyleCTBOBaHUS ONPEAEIEHHOTO HHTErpaia

10. HeobxonmuMoe 1 TOCTAaTOYHOE YCIIOBHE HHTETPUPYEMOCTH

11. UaTerpupyeMocTs HEMPephIBHBIX U HEKOTOPHIX Pa3pbIBHBIX (YHKIUHA
12. OcHOBHBIE CBOWCTBA OIPENICIIEHHOT0 HHTETpasa

13. Ouenku unTerpanos. Gopmyna cpegHEro 3HaYCHUS

14. VlaTerpan ¢ mepeMeHHBIM BEPXHHUM IPEIETIOM

15. ®opmyna Herotona—JleliOHuIa

16. 3ameHa mepeMeHHON B ONPENEICHHOM HHTETpalle

17. ®opmyiia UHTETPUPOBAHUSI 110 YACTAM B ONPE/ICTIEHHOM UHTErpaje
18. Hexoropsle pu3nyeckue 1 reoMeTpHIECKHE IPUIIOKEHNS ONIPEACIICHHOTO HHTEeTpajia
19. HecobcTBeHHBIE HHTETrpalibl ¢ OECKOHEUHBIMH MIpeesiaMi HHTETPUPOBAHUS .
20. HecoOcTBeHHBIE MHTETPAIIBI OT HEOTPAHUYEHHBIX (DYHKIIHN

21. IlpubnukeHHOE BBIYHUCIICHNUE ONIPEIEICHHBIX HHTETPAIOB

22. IloHsiTHE YUCTIOBOTO psa

23. Psiibl ¢ HEOTPULIATENBHBIMY YJCHAMU

24, 3HaKoYepeaYIOIIHECS PSAIBI

25. AGcontoTHasI U YCIIOBHASI CXOJTUMOCTD PSIOB

26. Crenennble psaabl . OnpeneneHue u o0IIue 3aMeYaHus

27. IHTEpBaj CXOAMMOCTH CTEIIEHHOTO psija

28. CBoiicTBa CTETIEHHBIX PAIOB

29. Paznoxenne QpyHKIMN B CTETIEHHBIE PSBI

30. Paapt @ypbe. TpUrOHOMETPUUECKUH PSIT U €0 OCHOBHBIE CBOMCTBA
31. CxomumocTs psana Oypre

32. Psaapt dypbe Ui YeTHBIX U HEUETHBIX (PYHKIHHA

33. Psan ®@ypre ¢ neproaom

KonTposbHbie Bonpocs! (3 cemecTp)

1. Onpeznenenue U yCcaoBUs CYILIECTBOBAHUS ABOMHOIO HHTErpaja
2. 'eoMeTpryecKuii CMBIC] IBOMHOTO MHTErpasia
3. CBoiicTBa JBOMHOTO MHTErpaia
2. CBeneHue IBOITHOTO MHTETpajia K IOBTOPHOMY
1. Cnygaii mpsAMOYTOJBHOM 0bmacTu
2. Ciy4aii KpuBOJMHEHHOM 00acTu
. 3aMeHa iepeMeHHbIX B IBOWHOM HHTETpasie
4. HexoTopsle reoMeTprueckue u (pu3mueckne MpUIoKeHUs TBOWHBIX HHTETPAIOB
1. Berancnenne oopema
2. Beruncienue iomanau
3. Brluucnenue miomaan moBepXHOCTU
4. BrluncieHue Macchl INIACTUHKHU
5. Beruuciienne KoopJIMHAT LIEHTpa Macc TUIaCTUHKU
6. Boruncnenre MoMeHTa HHEPIIUHU TUTACTUHKHI
5. KpuBonuHeiiHble HHTErpabl
1. Onpeaenenne KPUBOJIMHEHHOTO HHTETPpajIa IIepBOTro poaa
2. Briuncienne KpUBOJUHEHHBIX HHTETPAJIIOB MIEPBOTO pojaa
3. Onpenenenynie KpUBOJIMHEHHOIO HHTErpaia BTOPOro poja
4. BeluucieHue KpUBOJUHEHMHBIX HHTETPAJIOB BTOPOIro poja
. CBs13b MEXy KpUBOJIMHEHHBIMI HHTETpAJIaMy TIEPBOTO U BTOPOTO poja
. ®opmymna ['puna
. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEUHHOTO UHTETpaia OT IIyTH UHTETPUPOBAHUS
. UaTerpupoBanne nomHbX 1uddepeHnanon

W

o0 3 O\
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9. HekoTopble NpUi0KeHUS KPUBOJIMHEHHBIX UHTETPAJIOB BTOPOIO PoJa
1. Beraucnenwne miomaay ¢ moMoImbio ¢popMyisl I puHa
2. Pabota cuibl
10. TpoliHble HHTETPAIIBI
1. Onpenenenne TPOWHOTO HHTETpaIa
2. Beruncienue TpoiHBIX HHTETPAJIOB
3. 3aMeHa NepeMEeHHbIX B TPOMHOM MHTErpae
4. HexoTopble MPUIIOKEHUS TPOMHBIX HHTETPAJIOB
11. IToBEpXHOCTHBIE UHTETPAIBI
1. Onpezaenenre MOBEPXHOCTHOT'O HHTETpaja MepBoro poaa
2. Briuucienue noBepXHOCTHBIX HHTETPAIOB MIEPBOTO poAa
3. Omnpezaenenre MOBEPXHOCTHOT'O HHTETpajia BTOPOTO poaa
4. BorunciaeHne NOBEpXHOCTHBIX HHTETPAJIOB BTOPOTO poJia
5. CBs13p MEXAy NOBEPXHOCTHBIMH MHTETpajlaMH NEPBOTO U BTOPOTO poAa
12. ®opmyna OcTporpaackoro
13. ®opmyna Ctokca
14. CxansipHO€ 1 BEKTOPHOE OIS
1. CxansipHoe noine
2. BexropHoe nomne
3. IlorennmansHoOE MoJIE
4. 3aga4ya 0 MOTOKE BEKTOPHOTO MOJIS
5. luBepreHuus
6. Hupkymsus. Porop
7. Oneparop I"'amunbToHa

Bonpocs! aist Kos1okBUYMOB (1 cemecTp)

. MuoxecrBa. O0o3HaueHus. Jloruueckue CHMBOJIBI

. BemmecTBennble yncia ¥ UX OCHOBHBIE CBOMCTBA

. 'eomerpuieckoe n300pakeHHE BEIECTBEHHBIX YHCEI

. 'paHA 9UCITOBBIX MHOXKECTB

. AGCOIIOTHAs BEIMYMHA YKCIa

. UKCIIOBBIE MTOCTIEIOBATEILHOCTH M apU(PMETHUYCCKUE JICHCTBHUS HAJ HUMU
. OrpanndeHHbIC U HEOTPAHUYEHHBIE ITOCIIE0BATEIFHOCTH

. BeckoneuHo OoJblIKe U OECKOHEYHO MaJIble MOCJIEA0BATEILHOCTH.
. OcHOBHEIE CBOICTBA OECKOHEYHO MAJIBIX OCIEI0BATEILHOCTEH
10. ITonsaTue cxonmsiencs MoCaea0BaTEILHOCTH

11. OcHOBHBIE CBOMCTBA CXOASIINXCS IOCIEA0BATEILHOCTEN

12. IlpenensHbII Tepexol B HEPaBEHCTBAaX

O 00 1N LN AW —

13. OHpeZ[eJ'ICHI/IG U MMPU3HAK CXOAUMOCTHU MOHOTOHHBIX MHOCJIEI0BATEILHOCTEH

14. Yucno e

15Teopema 0 BIOKEHHBIX OTpE3Kax

16. Onpenencnne QpyHKIHNA

17. CnocoOsb1 3aanust GyHKIAN

18. Kimaccudukanms GyHKITHI

19. Ipenen pynkuumii npu x—x0

20. Ipenen ¢pynxuun npu x—x0 — u npu x—x0 +
21. Ilpexen pyHKINU TpH X—>00, TIPU X—>- 00, U TIPU X—>+00
22. Teopemsl 0 mipenenax GyHKIAN

23. IlepBslii 3aMedaTeabHBIN Npeaesn

24. Bropoil 3aMeuaTenbHbIN Ipenei

25. beckoHEUHO MaIble (PYHKITHH
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26. beckoneuHo Oonpne GpyHKINU

27. CpaBHeHHEe 0ECKOHEYHO MaJBIX H OECKOHEUHO OONBIINX (PYHKINH

28. OnpeneseHne HENPEPHIBHOCTH (PYHKIMH

29. ApudmeTndeckue AeHCTBUS HaJl HENPEPbIBHBIMU (DYHKLIUSIMH

30. HempepbIBHOCTH paliiOHAIBHBIX (DYHKITHI

31. HenpepbIBHOCTH TPUTOHOMETPUIECKUX (DYHKIIUH

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

33. Kimaccudukarus Todek pa3pbiBa GyHKIIHA

34. Onpenenenue u KiaccuuKaius ToUeK pa3pbiBa GyHKIIUU

35. KycouHo-HenpepbIBHBIE (PYHKIUH

36. Teopema 00 yCTOHYMBOCTH 3HaKa HEMPEPHIBHOW (DYHKITUH

37. IIpoxoxaeHue HenmpephbIBHOW (QYHKIIMH Yepe3 JIF000e MPOMEKYTOTHOE 3HAUCHHE.

38. Teopema 06 OrpaHUUECHHOCTH HEMIPEPHIBHON (QPYHKIMK Ha OTPE3Ke

39. Teopema o nocTHKeHUN (YHKIMEH, HETPEPHIBHOM Ha OTpe3Ke, CBOMX TOUHBIX I'paHel
40. IloHsTHE paBHOMEPHOH HEMPEPHIBHOCTH (PYHKINH

41. Teopema 0 paBHOMEPHOH HEMPEPHIBHOCTH (QYHKIIUH

42. TlonaTue cNOXXHOU (HYHKIUH

43. IlonsTne oOpaTHON (PYHKIUN

44, Onpenenenne oOpaTHON HYHKIIHH

45. TeopeMa 0 HENIPEPHIBHOCTH 00paTHOM (HyHKIUU

46. OnpeneneHue NpOU3BOIHOMN

47. T'eoMeTpUYECKHUI CMBICI TPOU3BOTHON

48. Ou3nuecKuil CMBICI IPOU3BOIHOM

49. IlpaBas u neBas NPOU3BOIHBIE

50. Ionstre nuddepeHupyeMocT GyHKIIUN B TaHHONH TOYKE

51. CBs3p MeX Iy MOHATHAMHA AP PEepEeHITIPYEMOCTH U HETIPEPHIBHOCTH

52. lonstre auddepennmana

53. IIpaBuna auddepeHIpOBaHU CYMMBI, Pa3HOCTH, IPOU3BEACHUS H YaCTHOTO
54. BriuncieHre nporu3BOAHBIX MTOCTOSTHHOM, CTENEHHON, TPUTOHOMETPHUUYECKUX
55 Teopema o mpon3BoAHON 00paTHOH HyHKINN
56. Beruncnenre npon3BOIHBIX MTOKAa3aTeNbHON (DYHKIUH U OOPATHBIX TPUTOHOMETPUIECKUX

GyHKIHNA
57. TlpaBuno quddepeHnupoBanus CIOXHON QyHKINN
58. Jlorapudmuueckas npousBoaHast. [Ipon3BoaHas creneHHON GYHKIUH C JTIOOBIM
BEIICCTBCHHBIM MOKa3aresieM. Tadnuia npou3BOIHBIX MPOCTEHIINX 3JIeMEHTAPHBIX (QYHKLUH

59. IlonsTre morapupMHUICCKON MPON3BOAHON (DYHKITHH
60. IIpousBoHast CTENICHHON (PYHKIIMU C JIFOOBIM BEIIECTBEHHBIM TT0Ka3aTeIeM
61. Tabnua npou3BOJHBIX MPOCTEHIINX 3JIEMEHTAPHBIX (YHKIHH
62. IToHnaTue Nporu3BOAHON n-ro mopsjaka
63. ®opMyIIBI TSI JT-X TPOU3BOTHBIX HEKOTOPBIX (DYHKIIUH
64. ®opmyna JleiiOana 1151 N-if TPOU3BOJHOM MPOU3BEACHUS ABYX (DYHKIMHA.
65. JuddepeHiuanb BRICIIAX TOPIIKOB
66. Ilapamerpudeckoe 3axanne GyHKIHH U ee AudhepeHITNpPOBaHNe
67. PackpeiTe Heonpenenennoctei. [Ipasuno Jlonurans
68. ®opmyna Teiinopa
69. HccnenoBanne noBeneHns QyHKIUI 1 TOCTpOeHHE rpadKOB
70. Uateprionsims GyHKIUH
71. Metonbl npuOIMKEHHOTO BHIYUCIICHHS KOPHEH ypaBHEHHUH
72 Tlonarue pyHKINN HECKOIBKUX MTEPEMEHHBIX
73. I'eomeTprdeckoe n3o0pakeHue PyHKINHU IBYX MTEPEMEHHBIX
74. Ilpexen GyHKIMM IBYX MEPEMEHHBIX
75. HenpepbIBHOCTH (PYHKIIMH ABYX IEPEMEHHBIX
76. YacTHbIE POU3BOIHBIE
77. Tlonsitue mudpepeHInpPyeMOCTH QYHKIIH
78. IIpou3BOIHBIC CIIOKHBIX (DYHKITHIA
79. Huddepenmnuan GpyHKIUNA
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80. KacarenpHast INIOCKOCTh U HOpMaJIb K IOBEpXHOCTHU. ['eomeTpudeckuii cMbica quddepennuana
81. IlpomsBoanas mo HampasieHuro. [ pagueHt

82. YacrHble npou3BogHbIe H AU (epeHIIHaNbl BEICIINX MOPSAKOB

83. ®opmyna Teiutopa st GyHKIHU ABYX IMEPEMEHHBIX

84. DxcTpeMyMBI QYHKIIMH IBYX TTEPEMEHHBIX

85. MeTo HanMEHBIINX KBaJPaTOB

Bomnpocsl 1151 KOJUIOKBUYMOB (2 cemecTp)

1. IlepBooOpa3Has 1 HEOTPEACICHHBIH HHTETPaT

2. OCHOBHEBIE CBOMCTBA HEOIPEACICHHOTO HHTETpalIa

3. Tabnuua OCHOBHBIX HHTETPATIOB

4. OcHOBHBIE METOABI HHTETPUPOBAHHUS

5. HTerprupoBanne palioHaIbHBIX QyHKITHHA

6. lHTerpupoBaHiie UppalMOHAILHBIX U TPAHCHEHJCHTHBIX (YHKINH
7.. Onpenenenye onpeAeIeHHOro HHTerpaa

8. YcnoBus cyliecTBOBaHUA OIMPECICHHOT0 HHTErpaia

10. HeoOxomumoe 1 I0CTaTOYHOE yCIOBUE HHTETPUPYEMOCTH

11. UHTerpupyeMocTs HEMPEPHIBHBIX U HEKOTOPHIX Pa3pbIBHBIX (HYHKIUHA
12. OcHOBHBIE CBOMCTBA ONPEIECICHHOIO HHTErpaia

13. Ouenku uHTerpanos. Gopmyra CpeIHETO 3HAUECHUST

14. VIaTerpan ¢ nepeMeHHBIM BEPXHUM IPEIEIoM

15. ®opmyna HeroTona—JleliOHmIa

16. 3ameHa mepeMeHHON B OIpeIeICHHOM HHTETpale

17. ®opmyia HHTETPHUPOBAHUS TI0 YAaCTAM B ONPEICIIEHHOM HHTerpaje
18. Hexotoprle ¢u3nyeckue 1 reoMeTpudecKre NPUIOKEHUS ONIPEAETICHHOTO HHTerpaja
19. HecoOcTBeHHBIE HHTETPANBI ¢ O0ECKOHEYHBIMHA TTpEeAeTIaMi HHTETPHPOBAHHS .
20. HecoOcTBeHHbBIE HHTErPaIbI OT HEOTPAHUYECHHBIX (DYHKITUHA

21. [IpubnmkeHHOE BBIYMCIICHUE ONPEeNICHHBIX HHTETPAIOB

22. IloHsiTHE YUCTOBOTO psaa

23. Psnp1 ¢ HEOTpHUIATETEHEIMH YICHAMHU

24. 3HaKoUepeayIOIHecs PSIIbI

25. AGcotoTHasI U YCIIOBHAsI CXOTUMOCTD PSIOB

26. CrenieHnble panbl . OnpeaeneHue U o0IIre 3aMeTaHus

27. NHTepBai cX0IUMOCTH CTETICHHOTO psiaa

28. CBoiicTBa CTENEHHBIX PAJIOB

29. Paznoxenne GyHKIHIA B CTETICHHBIE PSIIIbI

30. Psaaer @ypobe. TpUrOHOMETPHUIESCKUH PSIT M €T0 OCHOBHEIE CBOMCTBA
31. Cxomnumocts psna Pypobe

32. Psanp1 dyphe nis 4eTHBIX U HEUeTHBIX (pyHKIUi

33. Psg ®dypee ¢ nepuogom

BomnpocsI 1i1s1 KOJUIOKBUYMOB (3 cemecTp)

1. JIBoifHBIE MHTETPAIIBI
1. Onpenenenue U ycaoBUs CyIIECTBOBAHUS ABOWHOTO HHTETpaja
2. 'eomeTpuyecKkuit CMBICT ABOMHOTO HHTETrpaia
3. CBoiicTBa IBOMHOT0 UHTErpaia
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2. CBeneHue IBOMHOIO UHTErpaia K IOBTOPHOMY
1. Ciry4aii mpsIMOYTOJILHOHN 00JIacTH
2. Ciyuali KpUBOJIMHEHHOW 001acTH
. 3aMeHa IepeMeHHbBIX B IBOMHOM HHTETpale
4. Hexotopsle TeoMeTpHIeCKUe B (PH3NICCKHE PHIIOKEHNS TBONHBIX HHTETPAIOB
1. Beruncienue oobema
2. Beruucienue miomanau
3. BeruncreHne miomaan MoBepXHOCTH
4. Berunciaenne Macchl TNIACTHHKH
5. BpruuciieHre KOOpIMHAT LIEHTPA Macc TUIACTUHKU
6. Berancienne MOMeHTa WHEPIUY TUIACTHHKU
5. KpuBonuHelHbIe HHTETpaIbl
1. Onpeaenenre KPUBOJIMHEHHOTO HHTETpaIa MepBOTro poaa
2. Beruncienne KpUBOIMHEWHBIX HHTETPAJIOB MEPBOT0 poja
3. OnpeneneHre KPUBOJIMHEHHOTO HHTETpajia BTOPOro pojia
4. BeruncieHne KpUBOJIWHEHHBIX HHTETPAIIOB BTOPOTO poJia
5. CBsi3b MEXAY KPUBOJIMHEWHBIMHM HHTETpajlaMH IIEPBOTO U BTOPOTO PoAa
. ®opmyna I'puna
. YcnoBust HE3aBUCHMOCTH KPUBOJIIMHEHHOTO MHTETpaia OT ITyTH HHTETPUPOBAHUS
. Naterpuposanue monHeix auddepeHmnaion
. HexoTopsle npunoxeHns KpUBOIMHEWHBIX HHTETPAIOB BTOPOTO poja
1. Berancnenne mmomaan ¢ nomomsio Gopmyiel ['pruHa
2. Pabora cuisl
10. TpoiiHble UHTETpATIBI
1. Onpegenenue TpPOMHOTO UHTErpana
2. Berancienne TpOHHBIX HHTETPAJIOB
3. 3aMeHa epeMeHHbIX B TPOMHOM MHTerpaie
4. HexoTopble NpMII0KEHUS TPOMHBIX HHTETPATIOB
11. IToBepXHOCTHBIE UHTETPAIBI
1. Onpenenenre MOBEPXHOCTHOT'O HHTETPpaja MepBoro poaa
2. BeruncieHne NoBEpXHOCTHBIX HHTETPAJOB MEPBOTO poja
3. OnpeneneHue MOBEPXHOCTHOTO HHTETpajIa BTOPOTO pojia
4. BrruncieHrne NOBEpXHOCTHBIX HHTETPAJIOB BTOPOTO poJia
5. CBsi3b MEXy OBEPXHOCTHBIMM MHTETpajlaMH NEPBOTO U BTOPOIO poja
12. ®dopmyna OcTporpaackoro
13. ®opmyna Ctokca
14. CxansipHO€ 1 BEKTOPHOE OIS
1. CkanspHoe nosie
2. BekTopHoe 1oJje
3. IlorennmansHOE TIOJIE
4. 3ajaya 0 MOTOKE BEKTOPHOTO MOJIS
5. AuBepreHuus
6. Hupkymsmust. Porop
7. Onepatop ['amunsToHA
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4. lim

e ]+ pt +3n°

1)-1;
2)1;

KoMiuieKT TeCTOBBIX BOIIPOCOB M 3a1aHUH
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5) ©;

) C——;

HC———;
) 3x?

4) C——

2x

7 J- dx
T N2—x?

1) arcsini+C-
ﬁ ’

%
V2

3) =+

N

4) C— arcsini

NG

2) arccos +C;

8. [3'5'dr
D 15
In15
2) In15+C;
15"
‘Inl5’
15
In5

+C;

3)C

4) +C

9. f?/x_"dx

"
DZ_4c
n+m
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2) X
n+m

+C

Do m
n+m

mx
+C

n+m

1)1+C
X

) C——

X

3) C——

) 2x

4) C——

11. Ilnomanp Gurypsl , orpaHUYEHHON TUHUAMEU y=f(X) Win x=g(X) BEIYUCIIAETCS 110
bopmyiie:

DS(G) = [(f() = f;(x)dx
2) S(G) = [ (f2(x)+ /i (x)dx
3) S(G) = [ (f2 ()= fi(x))dx

4) S(G) = [ (f;(¥) = f(x)dx

12. BerarcauTh miomaas GUrypsl, 3aKI0UEHHON MexX Ty rpadukamMu GyHKINN
y=x'-lpy=3
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1) 10=

3
14. I3x2dx
2

1.19
2.20
35
4.7

X

4
15. I(1+e4)dx
0

1. 4e
2. 2e
3. —4e
4. ¢

X +Tx* +x* —5x* -2
16. | . dx
X +x

16
1. —

3
2.16
3.2
4.1
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17. [Ge+4)ax

=
Lw|2

Fwn
~N v o

3
18. Haumenbuiee 3naueHue Gpynkuun f(x) = 5)64 —6x+5 Ha orpeske [-1;2] paBHO

1) 0

2) -15

3) 10,5

4) -1,5

19. Hanmenbmiee 3Havenne Gynkuuu f(x) = x* —2x* +1 na orpeske [0;2] paBHO
o1

2) 9

3) -1

4) 0

1 1
20. Haubonbuiee 3naueHue Gpynkipn f(x) = gx3 —Exz +2 na otpeske [0;3] paBHO

1) 8/3
2) 473
3) 2
4 3

23. Haumensbiee 3Hauenune GpyHkmun f(x) = x* —2x> +1 Ha orpeske [0;2] paBHO
1)1

1)9

2) -1

3)0

3x+1
24. TIpousBoiHAst YaCTHOTO 4x 1 paBHa
x_

7
D (4x —1)?
24x+1
(4x —1)?
7
4x—1

3)

!
4) - (4x—-1)?

2x—1
4x —1

25. Ilpon3BoaHast 4aCTHOTO paBHa
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16x -6

D Gx-1e

2
(4x—1)°
2

4x—1

2)

3)

Y @y

26. IlpousBoanoit ¢pyukiuu y = f (x)Ha3bIBaeTCs OTHOIIEHUS MTPUPAILCHUS
(YHKIIUH K TIPUPAIICHUIO apTyMEHTa, KOT/Ia TIPUPAICHUE apTyMEHTa CTPEMUTRCS K HYJIIO, T.€. y' =
lim Ay

Ax—0 Ax

27. Oynkuusa y=f(X) HenpeppIBHA B TOYKE X=a , €CJIM OHA OTpe/IeieHa B TOM TOUKE U €CIIH
0ECKOHEYHO MAJIOMY MPUPALIEHUIO aQpTYMEHTa COOTBETCTBYET OECKOHEYHO Majoe

,T.C. . llm Ay=0 BOIU3M TOUKH a.
Ax—0

28. HeompeneneHusIM HHTErpajoM OT (yHkuuu f(X) Ha3blBaeTcs BBIpaXXEHHE BHJA

_[f (X)dx=F(x)+c, eciu F '(x)= f (x) Oyukius F(x) Ha3biBaeTcs IUIA 3aJAHHOM
¢ynkuun f(x).
- - Upy
29. Ipusnak Janamb6epa. Ecimu ans psga 2. U, cymecTByer mpefen lim U—: A, To sTot psan
n=1 n—> n
CXOOUTCS TIPU A PacXOomuTCs TpH . IHIpu =1 Bompoc 0 CXOOUMOCTHU OCTAETCS
OTKPBITHIM.

(o o) o o]
30. IlepBblii pU3HAK CpaBHEHWs: IyCTh HaHbl aBa psga > U, u 2.V, , Npu4eM KaXKIbli 4iicH
n=1 n=1

MEPBOTO psiia HE IPEBOCXOAUT COOTBETCTBYIOIIEIO WieHa BToporo psaa, 1.e. U<V, (n = 1,2,3...),
TOTJa, €CJIM CXOJUTCS BTOPOM PSI, TO CXOMUTCS M MEPBBIA PSIJI, €CIIU PACXOIUTCS MEPBBIA Psi, TO

pacxoauTcsa U BTOpOI>'I .

31. Ecm pynkmus F(x)-iepBoobpasnas mis Gyskmuu f(x) Ha mpoMexxyTke X, TO MHOXKECTBO
¢ynkunit F(x)+C, rae C-npou3BosbHas NOCTOSHHAS, HA3bIBACTCS oT

¢yskuuu f(x) Ha ’TOM NpoMeKyTKe U 0003HAYAETCSI CHMBOJIOM _[f (¥)dx = F(x)+c  [Ipu aToM

¢byukius f(X) Ha3pIBaeTCs MOABIHTErpAIbHON QyHKIMEH, f(X)dX — moABIHTErpaIbHBIM BhIpaXKEHUEM,
a IepeMeHHasi X IEPEMEHHON UHTETPUPOBaHUSL.

32. HyCTB JaHa 4ucCJIoBasd IoCJIC€a0BaTCIbHOCTD d;, d2, Az, Ay, ds, ... .... BLIpa)KeHI/Ie BuUaa

a;tat a;ta,t... ... +a,+.. Ha3bIBACTCs
Ywucna a;, a,, as, ay as. ... Ay, ....HA3EIBAIOTCS

32. Pan Buna aptax+ ax’+as’+... ... +a,x" . Ha3bIBaeTCA CTENEHHBIM psaaoM. Yncna a;, a, as ay
as, ... Qp,.... HA3BIBAKOTCA CTEIIEHHOTO PAaa.
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33. Teopema AGens. 1) Ecau crenenHoi psag aptax+ ax’+asc+... ... +a,X"+.. CXOIUTCA MPHU X=X
(x¢#0), TO OH CXOAUTCS U MPUTOM aOCOJIIOTHO, JIJISl BCEX X, YIOBIETBOPSIOIINX YCIOBUIO

2) ecnum pAn aptaxt ax’tayc ... +a,x"+ . pacXomuTCs IPU X=X; TO OH PACXOIAUTCS JJIsI BCEX X,
YIOBJIETBOPSAIOIINX YCIOBUIO

34. Ilepas Teopema Beiiepiurpacca. Eciin ¢pynkuus f(x) onpenenena u HempepbiBHA Ha OTPE3KE
[a,b] To OHa Ha 3TOM OTpE3Ke.

35. Tuddepennmanom Gynkmun y=f(xX) B TOUKE Xy HA3bIBACTCS TI1aBHAS, ,
YacTh MPUPAIICHUS PYHKIIUU B 3TOU TOUKE.
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5. MeTtoauueckue MaTepHuaJbl, ONpeac/JIAIOIHUE NNPOUECAYPHI OLICHUBAHUA
KOMIICTCHIINHN

5.1 Kpurepun onieHMBaHHUA Ka4eCTBA YCTHOI'O OTBeTa

OneHka «OTJMYHO» BBICTaBISIETCA 3a TiyOOKOe 3HAHME NPEIYCMOTPEHHOTO MPOrpamMMoin
Marepuana, 3a YMEHHME YETKO, JAKOHUYHO M JIOTMYECKH IIOCIEJOBATEIIbHO OTBEYaTh Ha
ITOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopomo» — 3a TBEpPAOE 3HAHUE OCHOBHOIO (NPOrpaMMHOIO) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOUHOCTEH OTBETHI HA MOCTABJICHHbBIE BOIIPOCHI.

OreHKa «yAOBJIETBOPUTEJbHO» — 3a O0Ilee 3HAHHE TOJBKO OCHOBHOIO MaTepuaia, 3a OTBETHI,
coZiepKallliie HETOYHOCTH WM CJ1a00 apryMEHTHPOBaHHBIE, C HapyIIEHHEM IOCIEI0BATEIbHOCTH
U3JI0KCHUS MaTepuaa.

OneHka «HeyIO0BJIETBOPHMTEJIBHO» — 33 HE3HAHME 3HAYUTEIBHOM YacTH NPOrpPaMMHOIO
MaTepHala, 3a CylIeCTBEHHbIC OIIMOKHM B OTBETaX Ha BONPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B
Marepuale, 3a HE3HaHWE OCHOBHBIX MOHATUMN AUCIUIUIMHBIL.

5.2 Kpurepum oueHUBaAHUS TECTUPOBAHUSA

[Ipu TecTupoBaHUM Bce BepHble OTBeThl Oepytcs 3a 100%.
90%-100% oTnuuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEIHHO

Menee 60% HEYTOBICTBOPUTEIHEHO

5.3 Kpurepum oueHuBaHHS Pe3yJbTATOB OCBOCHMS JUCIHMILIUHBI

OneHka «OTJMYHO» BBICTABISIETCS 3a TIyOOKOE 3HAHWE TMPEIyCMOTPEHHOTO MPOrpamMMOit
MaTepHala, COAEPKaIlerocss B OCHOBHBIX W JONOJHHUTENBHBIX PEKOMEHJIOBAHHBIX JIMTEPATYPHBIX
WCTOYHMKAX, 32 YMEHHE YETKO, JIAKOHWYHO W JIOTMYECKH IIOCIEIOBATEeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHL, 33 YMEHHUE aHAJM3UPOBATh H3ydaeMble SBJICHUS B UX B3aUMOCBSI3U U
TAJIEKTHYECKOM Pa3BUTHH, TPUMEHSTH TEOPETHUECKUE TTOJIOKESHHS TIPU PEIICHUH TPAKTHIECKUX
3ajay.

OreHKa «XOpolio» — 3a TBEPIOE 3HAHWE OCHOBHOTO (TIPOTPaMMHOIO) MaTepuaja, BKIIOYas
pacueTsl (IpU HEOOXOJIUMOCTH), 3a TpPaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJICHHBIE  BOMPOCHI, 32 YMECHHE NPUMEHSTH TEOPETHYECKUE TIIOJIOKEHUS Ui PEUICHUS
MPaKTUYECKHX 3a/1a4.

OneHka «yI0BJIETBOPHTEIBHO» — 3a O00Ollee 3HAaHUE TOJIBKO OCHOBHOTO MaTepuana, 3a
OTBETHI, COJepXalllie HETOYHOCTH WM cJ1ad0 apryMEeHTUPOBaHHbIE, C HapyLICHHEM
MIOCJICIOBATEIBHOCTH M3JI0KEHUSI MaTeprana, 3a ciaboe MpUMEHEHHE TeOPETHYECKUX IOJI0KECHUH
NIPY PELICHNH MPaKTHUECKUX 3aj1au.

OneHKka «HeyAOBJETBOPUTEJIbHO» — 33 HE3HAaHWE 3HAYMTEIBHOW YacTH MPOrPaMMHOTO
MaTepHala, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCH], 32 HEYMEHHE OPHUEHTHPOBATHCS
B pacuerax, 3a HE3HaHWE OCHOBHBIX MOHSATHH JUCIUTUIAHBL.

5.4 Kpurepuu oneHMBaHUA Pe3yJIbTATOB PACYEeTHO-TPapruuecKoii padoThI
ITpu npoBepke pacyeTHO-rpaduueckoil paboTbl Bce BepHbIE OTBEeTHI Oepytcs 3a 100%.
90%-100% oTau4HO
75%-90% xopor1o
60%-75% yIOBIETBOPHUTEIHHO

99



MeHee 60% HeyI0BIETBOPUTEIHEHO

100
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