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1 leap TUCHUTIHHBI.
B pesynbrare OCBOEHHMS [aHHOW JUCHUIUIMHBI Yy
chopMUpOoBaHa KOMIIETEHIIMSI OCHOBHOM IMpodeccnoHanbHOil 00pa3oBaTeIbHOM MPOrpamMMbl

oOyyJaromerocss J0DKHa OBITh

OakanaBpuara OITK-1.
CopepxaHue KOMIETCHIUN KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOyUYEHUS MO JUCIUILINHE
cM. Tabmunbl 1 u 2.
1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

Haumenosanue Buna HanmenoBanmne Kon n Ha3zBaHre KOMIICTSHITNN
ROMIICTCHIIMH KaTeropuu (TpyIbl)

(ynusepcanvHas, !

obujenpogpeccuonanvras, KOMIICTCHIINH

npogheccuonanvHas)

Oo6menpodeccnoHaIbHAS

OIIK-1. CrtocoOeH IpUMEHSTh
(byHIaMeHTaIbHBIC 3HAHHS, TOTYYCHHBIC B
001acTH MaTeMaTHYECKHUX U (HJITH)
C€CTCCTBCHHBIX HAYK, U UCTIOJIb30BATh UX B
npodeccnoHaIbHOM AeSTeTbHOCTH

1.2 UHauKkaTopsbl JOCTHKEHUSI KOMIIEeTeH M i
Tabmuna 2 — MHAUKAaTOPBI JOCTIKEHHSI KOMIETEHINH, (hOpMUpPYEMbIe AUCIUTUIMHON

Kon v Ha3sBanue

NHaukaTtopsl JOCTUAKEHUS

JMCUUIUIMHBI U IPAaKTUKH,

3HAHUS, TIOJY4YCHHBIC B
00JIaCcTH MaTeMaTHYECKUX
" (WJIH) €CTECTBEHHBIX
HayK, U UCTIOJIb30BaTh UX
B IPO(eCCHOHATEHON
JeSITENTBHOCTH

KOHIICTIIUSX TEOPUN B 00JIACTH
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK, BBIACIISSA
TJIaBHBIE CMBICTIOBBIE ACTIEKTHI B
JI0Ka3aTeNIbCTBAX;

1.2 PemaeT npakTHUueCcKue
3aJ]aui Ha OCHOBE
(byHIaMeHTaIbHBIX 3HAHUH B
001aCTH MaTEMaTHYECKUX U
€CTECTBEHHBIX HayK

1.3 Penraet npodeccnoHanbHbIe
3a[a4u B HCCIIEAOBATEIbCKOMN 1
NPUKJIaIHON IeATeILHOCTH,
UCTIONIB3YS OCHOBBI
COBPEMEHHBIX MAaTEeMaTHYECKHX
Teopui

KOMIIETEHIINU kommneteHuuu mo OITOIT ¢dopmupyronre kommnerennuo OO
OIIK-1. Criocoben 1.1 cTporo moka3bIBaeT KM.04.01 ®usuka

MPUMEHSTh MareMaruyeckue yreepxkacHus, | K.M.04.02 MaremaTtudeckuii
(dbyHIaMeHTaIbHbIC OCHOBBIBaSICh Ha (pakTax u aHaJIN3

K.M.04.03 Anredpa u reomeTpus
K.M.04.04 Teopust BeposiTHOCTEN U
MaTeMaTH4YecKasi CTaTUCTHKA
K.M.04.05 quddepeHinanbHbie
YpaBHEHHUS

K.M.04.06 Uadopmaruka
K.M.04.07 JuckpeTHas MaTeMaTHKa
K.M.04.08 YncieHHble METOABI
K.M.04.09 BripaBHUBaromuii Kypc
MaTeMaTHKH U HHOOPMATHKH
K.M.09.02(Y) Hayuno-
uccrieoBaTeNnbeKas paboTa
(moryyeHre epBUYHBIX HABBIKOB
HAy4YHO-UCCIIEZ0BATEIHCKON PabOThI)

1.3 3nanusi, ymennsi, HaBbIKU (3YB) nmo aucunniauxe
Tabnuua 3 — 3Hanus, yMeHUs, HaBBIKU, POPMUPYEMBIE TUCIUITITMHON

Ko n Ha3BaHue
KOMITIETECHITUH

Nunukatopsl AOCTHAKEHUS
KOMIIETEHIINH, 3aKPEIICHHbBIE
3a TUCIUILINHOU

3HaHus, yMmeHus, HaBbIku (3YB),
(hopMupyemMble TUCIUTUTHHOM

OIIK-1. Crocoben
MPUMEHSITh
(byHIaMeHTaIbHbIC
3HaHWUSI, TIOJTYYCHHbIC B
obnactu
MaTEeMaTHYECKUX U
(WH) eCcTEeCTBEHHBIX
HaYK, ¥ UCTIOJBb30BaTh

Ha

1.1 cTporo goKa3bIBaET
MaTeMaTH4YeCKHUE -
YTBEPXACHHSA, OCHOBBIBASChH

(hakTax U KOHIIETIITUIX

Teopuil B 00IacTu -
MaTeMaTUYCCKUX U
€CTECTBCHHBIX HAyK, BBINEISAS | —
TJIABHBIE CMBICIIOBBIC aCIIEKTHI

3HaTh:

OCHOBHBIC (DaKThI, KOHIICTIIIUU U
MPUHIIUITBEI MATEMATHYECKOTO aHAIIH3A.
YMmeThb:

TPaMOTHO TIOJIB30BATHCS SI3BIKOM
MaTEeMaTHYEeCKOI0 aHaJIn3a;

CTPOro IOKa3bIBATh MaTEMAaTUUYECKUE
YTBEPXKJICHUS B 00JIaCTH
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Kon 1 na3spanue

NHaukaTops! JOCTHXKEHUS

3nanus, ymeHus, HaBbIkH (3YB),

KOMIIETCHITNH KOMIICTCHIINY, 3aKPEIUICHHBIE | (DOpMUPYEMbIC TUCIUTUTHHOM

3a TUCHHUINIHHON
HX B B JIOKa3aTeJIbCTBAX; MaTEMaTHYECKOI'0 aHaan3a, BhIAEIISIS
npodeccuoHaIbHON 1.2 PemmaeT npakTuueckue IJIaBHBIE CMBICIOBBIE ACIIEKTHI B
JIEITETLHOCTH 3aJ1a4d Ha OCHOBE JI0Ka3aTelIbCTBAX;

(hyHIaMEHTaTBHBIX 3HAHUN B
obnacTn MaTeMaTHIECKUX U
€CTECTBEHHBIX HAayK

1.3 Pemaer
podeCCHOHANTLHBIC 3a1a91 B
HCCIIEIOBATENICKON 1
MPUKIATHON JESTEIBHOCTH,
WCTIOJIB3YSI OCHOBEI
COBPEMEHHBIX
MAaTEeMaTUYECKUX TEOPUIL

— MPUMEHSATH 3HaHUS MAaTeMaTHIECKOTO
aHaNM3a JUIA PEeIIeHNs MPAKTHIeCKUX
3aad.

Baanersn:

—  CITOCOOHOCTBIO pelaTh
podeCCHOHANTLHEIC 3a1a91 B
HCCIIeIOBATENILCKON 1 MTPUKJIIAIHON
JIESATSIIEHOCTH, UCTIONIB3YsI OCHOBBI
MaTeMaTHYEeCKOTr0 aHaIN3a.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMBbI MPOMEKYTOUYHON ATTECTAIUH.
Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJaM YIeOHBIX 3aHATHN

O6mas OCMKOCTh M BHJIbI yU€OHON pabOThI MO TUCIIMILINHE OOpEM uacos mo
Has Ty A Ly p AHCITIIIIHHS, dhopmam o0ydeHuUs
MPOBOJIUMEBIC B Pa3HBIX opMax
0®0
1 O0mas TpyI0eMKOCTh JUCIUTLIAHBI 720
2 KonrakTHas paboTa 00y4arommxcs ¢ mpernoaaBareneM (10 BUAAM YIeOHBIX 262
3aHATHI) (BCETO)
AynuropHas pabora (Bcero): 262
B TOM YHCIIE:
JIEKIIHA 100
MIPaKTHYECKUE 3aHATH, CEMUHAPHI 162
BueaynutopHas pabota (Bcero):
3 CamocrosTenpHast pabota oOyuaromuxcs (Bcero) 350
4 TIpoMexKyTOYHasl aTTECTAIUS 00YUaIOIIerocs 108
- ak3ameH (1 cemectp);
- 9K3aMeH (2 ceMeCT:F);
- 3a4eT C OIEHKOM (3 cemMecTp);
- 9K3aMeH (4 cemecTp).

3. YueOHO-TeMaTH4YeCKHii IJIAH U CO/IePsKaHue NUCUMILIHHBI.

3.1 YueOHO-TeMaTHYECKHH IIAH
Tabnuua 5 - Yue6HO-TeMaTHUeCcKui 1mi1aH 04HOM (hOpMbI 00yUSHHS

H O6mas TpynoemkocTs
B Tpyno€MK|  3aHATHH (4ac.)
= Pasnesnsl U TEMBI JUCIIUTLINHEI 0CTh ODdO DopMbI TEKYIIETo KOHTPOIIS 1
55 (80620 MPOMEIKYTOYHOU aTTCCTALlUN
=4 1O 3aHITHIM AynutopH. yCIIEBAEMOCTH
2 uac.) 3AHATH CPC
2 JIeKI. |TpaKT,
Cemectp 1
1. BBenenue B anaau3
1-2 1.1. ®dynkuus 20 4 6 10 Konrtponbnas pabota
Tect
3-4 1.2. IIpenen yucioBoi 18 4 4 10 K
OHTpOJIbHAs paboTa
MOCJICIOBATEIILHOCTH T
5-7 | 1.3. Hpenen pynxumn 26 6 [10 |10 ect




- O6mas Tpynoemkocts
B Tpyno&MK|  3aHsATHH (4ac.)
= Pa3gensl U TeMBl OUCHUILIMHEI OCTh 0DdO Dopmsbt TEKYIIEro KOHTPOJIA 1
5 (6‘C€20 A MPOMECIKYTOYHOU aTTCCTALIUN
= I10 3aHATHAM YAUTOPH. YCIIEBaeMOCTH
2 uac.) 3aHSITHS CPC
2 JIEKII. |MIPaKT,
8-9 1.4. HenpepbIBHOCTD (hYyHKITHH 22 4 6 12 KonTponbsHas pabora
Tect
2. udpepenunaabHoe
ucyucjeHue GyHKIUM OJHOM
nepeMeHHOM
10-12 | 2.1. IIpousBogHast 36 6 10 | 20
13-16 | 2.2. [IpunoskeHus IPOU3BOIHOM 40 8 12 | 20 KowntponbHas pabora
Tect
17-18 | 2.3. Iuddepernman GpyHKIIIN 18 4 8 6
[IpomMexyTouHas aTTecTalus 36 9K3aMeH
HUTOI'O no 1 cemecTpy 216 36 56 | 88 36
Cemectp 2
1. UuTerpajiibHoe HCHHCIEHHE
(pyHKIMM 0HOH NIEePEMEHHOH
1-4 | 1.1. HeompeneneHHbIN HHTETPAT 36 8 8 20 KonTponbsHas padora
Tecr
5-6 | 1.2. OnpeneneHHbId HHTETPAT 18 4 4 10 T p—
7-8 | 1.3. [IpunoxxeHus onpeaeieHHOro 18 4 4 10 Tecr
WHTErpaia
2. DyHKI UM HECKOJIBKHX
nepeMeHHBIX
9-10 | 2.1. Onpenenenne GyHKIUHT OBYX U 18 4 4 10
Oosee mepeMeHHbIX KonrtponbHas padota
11-13| 2.2. [IpousBoHBIE U 27 6 6 15
g depeHInabl GyHKIUHA
HECKOJIBKHX MEePEMEHHBIX
14-16 | 2.3. DkcrpeMyM GYHKLIUH ABYX 27 4 4 19 Keiic-3amanne
MEePEMEHHBIX
17 | IlpomexxyTo4Has aTTeCTaIUs 36 9K3aMeH
HUTOI'O o 2 cemecTpy 180 30 30 | 84 36
Cemectp 3
1. Paabl
1-4 1.1. Yncnossle psaabl 32 4 8 |20 Konrtponbhas pabota
5-8 1.2. CrenieHHBIE PSIBI 32 4 8 |20
9-11 | 1.3.Psage1 Oypne 32 4 8 |20 KonrtponbHas padota
2. UnTerpajibHoe MCYUCICHHE
(pyHKIMM MHOTHX NepeMeHHbIX
12-15 | 2.1. JIBoiiHble ¥ TPOHHBIC HHTETPAJIBI 26 4 8 | 14 KontponpsHas pabota
16-17 | 2.2. KpuBonuHeHHbIe UHTErpalibl 22 2 8 |12 KonTponpnas pabora
[TpomexyTouHas aTTecTanus 3auem ¢ OYeHKoU
HUTOI'O no 3 cemecTpy 144 18 40 | 86
Cemectp 4
1-5 1. ®yHKINH KOMIIJIEKCHOTO 44 4 10 | 30 KonTponbsHas padora
nepeMeHHOr0
6-9 2. OYHKIHOHAJIbHBIE PSIIbI 34 4 8 22 KouTposbHas padbora
10-13 | 3. BoIueThl M X MPUMEHEHHE 36 4 8 24 KonTponpnas pabora
14-16 | 4. OcHOBBI ONIEPANHOHHOI0 30 4 10 | 16 KonTponpHas pabora




O6mas Tpynoemkocts

=
B Tpyno&MK|  3aHsATHH (4ac.)
= Pa3gensl U TeMBl OUCHUILIMHEI OCTh 0DdO Dopmsbt TEKYIIEro KOHTPOJIA 1
5 ( MPOMECIKYTOYHOU aTTCCTALIUN
X 10 3aHATUSIM 6ceco | AynuTopH. YCTIEBAEMOCTH
I uac.) 3aHATHS CPC
2 JIeKI. |MpaKT,
HCYHCJICHHUS
[IpomexxyTouHas aTTecTanus 36 9K3aMeH
HUTOTI'O no 4cemectpy 180 16 36 | 92 36
BCEI'O 720 100 | 162 | 350 108

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepxaHue TUCHUTUIMHBI

Ne HaumenoBanue paszena,

ConepsxaHue 3aHsITHS
/o TEMbI JTUCIUIITHHBI

Cemectp 1

Colepotcanue 1eKyuoHH020 Kypca

1 BBenenue B anaans

1.1 OyHKIUA 1. Ilonstne pyukuuu. [lonsTre MHOKEcTBa. Onepanuy Hal
MHOKecTBaMH. [oHsATHE OKpecTHOCTH TOUKH. DyHKINOHATIBHASL
3aBUCUMOCTD. [ 'paduk GyHKIUH.

2. I'paduky OCHOBHBIX 3NieMeHTapHbIX QyHKIHH. CriocoObI
3ananus ¢pyHknun. OCHOBHBIE cBOicTBa (hyHKIMH. OOpaTHas
¢ynkuus. CnoxHas GyHKIUSL.

1.2 IIpenen uncnooit 3. UucioBbIe MOCIEA0BATEIBHOCTH U UX CBOMCTBA. OrpaHUYCHHBIC
TOCIETOBATCILHOCTH Y HEOTpaHUYEHHBIE IOCIEA0BATENbHOCTH. beckoHEeUHO Manble U
0ECKOHEYHO OOJIBIIHE ITOCIEI0BATEILHOCTH.

4. Tlpenen 4UCIOBOW MOCIEIOBATEIBHOCTH H CIIOCOOBI €r0
BeIYHCIIeHns. CXOsIIuecs MocieI0BaTEIbHOCTH U KPUTEPUN
Kormmm.

13 [Ipenen Gpynkun 5. Ilpenen ¢pynkunu. OnHocTOpoHHME Npenenbl. beckoneuno
Mauibie BenmunHbl. CpaBHeHUE OeckoHeuHO Manbix OCHOBHBIC
9KBHBAJICHTHOCTH.

6. beckoneuHo Gospiire BennuuHbl. OCHOBHBIE TEOPEMBI O
npeenax.

7. 3ameuarenbHble npeaensl. HeonpeneneHHoCTH.

14 HenpepsiBHOCTh pyHKIIMU | 8. HenpepsiBHOCTE hyHKITNH B Touke. ToUYKH pa3pbiBa (yHKINH U
ux kiaccudpukanys. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX
byHKIMAX.

9. HempepbIBHOCTD 35ieMeHTapHBIX GpyHKIMH. [ 100ansHbIe
CBOWCTBa HeNpepbIBHBIX QyHKIMKA HenpepsiBHOCTD QyHKUINHM Ha
WHTEpBalie 1 Ha oTpe3ke. CBoiicTBa QYHKIMIA, HETTPEPHIBHBIX HA
OTpe3Ke.

2 JuddepenuuanbHoe
HcunciaeHue GyHKIuu
O/IHOI1 IIepeMeHHOi

2.1 [TpowsBoanast 10. 3apayn, NPUBOASIIIKE K IOHATHIO IPOU3BOIHOM. OnpeseeHue
npousBogHoil. [Iponssoanas u quddepenuunan. Y paBHeHue K
KacaTeJbHOI 1 HopMaln K KpUBOU. CBA3b MEXAY
HETPEPLIBHOCTHIO U T depeHInpyeMocThI0 QYHKIHH.

11. Cxema BbIYMCIIEHUS TPOM3BOJHON. OCHOBHBIE IPaBHiIa
muddepenunpoBanus. [IponsBonHas ci10xHOM U 0OpaTHON
¢ynxmuu. [Ipon3BogHbIE OCHOBHBIX 3JIEMEHTApPHBIX (DyHKITHH.

12. TuddepenumpoBanme HEIBHBIX ¥ TApaMETPHUIECCKHU 3aJaHHBIX
¢ynkuuii. Jlorapupmudeckoe auddhepeHIpoBaHUE.
ITpou3BoHbIE BBICHINX MTOPSAKOB..

2.2 Ipunoxxenuns npoussonuoit | 13. OcHoBHBIE TeOpeMbl 1B (HEPEHIINATBHOIO HCUNUCIICHUS
(Pepma, Ponns, Jlarpanxa). IlpaBuno Jlonurans.
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Ne Haumenoanue paszzena,
ConeprxaHue 3aHATHSI
/o TEMBI IUCIHIIIMHBI
14. Bospacranue u yObIBaHUE QYHKIHMH. DKCTpeMyM (DyHKLIHH.
Haubonpiee n HauMeHbIee 3HAUSHUS (PYHKIIUN Ha OTpPE3Ke.
15. Beimykiiocts pyHkiun. Touku nepern6a. AcCUMNOTOTHI rpaduka
GbyHKIUH.
16. O6mias cxema ucclieIoBaHusl QYHKIHA U MTOCTPOSHHS UX
rpaduKoOB
2.3 Huddepenuman pynxauu | 17. [lonarue nuddepenuunana GyHKImuM, €ro reOMETpUIECKUi
CMBICIL.
18. [Ipumenenue nuddepeHnraia B IPHOIKEHHBIX
BeIuUcIeHusIX. AnddepeHimansl BRICIINX TOPSIKOB.
Cooepoicanue npakmuieckux 3aHsamuil
1 BBenenne B anaian3
11 OrnpenereHne CBOHCTB 1. Haxoxaenue o0acTu onpeaeacHus H 00J1acTh 3HAUYSHUH
(GYHKIHIA 1 IOCTPOEHHE (yHKITHH.
rpauKoB 2. Onpenenenue cBOMCTB PYHKIMU: YETHOCTh, HEUETHOCTH,
NEPUOJUYHOCTh, OTPAHNYEHHOCTh, MOHOTOHHOCTD H [Ip.
3. l[loctpoenne rpadukoB GpyHKIHH.
1.2 Haxoxnenue npenena 4. HaxoxaeHue npezaesa YUCIOBON TOCIeA0BaTEIbHOCTH 110
YUCJIOBOM ONPEAEIICHUIO.
MOCTIEI0BATEIEHOCTH 5. Ilpenen 4nciioBOi MOCIEI0BATENBHOCTH U CIIOCOOBI €r0
BbIUUCICHUSA. CXOISIIKECs OCTIEI0BATEIbHOCTH U KPUTEPHA
Komm.
13 Haxosxnenue npenena 6. Haxoxnenue npesaena GyHKIUH MO OTPEISIICHHIO.
byHKIHIN 7. HaxoxeHre oJHOCTOPOHHUX IpeaesioB. beckoHeuHo mManbie
Benn4uHbl. CpaBHEHHE OECKOHEUHO MajbIX. beckoHeuHo Oobline
BEJINYHHBI.
8. HaxoxneHue npeaesioB ¢ NCTIONb30BaHUEM OCHOBHBIX
9KBUBAJICHTHOCTEH.
9. Haxox/ieHre Tpe/IeNioB MPH MOMOIIH IIEPBOTO U BTOPOTO
3aMevaTeNIbHBIX MIPEeIIOB.
10. PackpriTre HeonpeIeIeHHOCTEH.
14 UccnenoBanne Qynknuii Ha | 11. MccnenoBanue GyHKIUI HAa HEMPEPBIBHOCTD, UCXOS U3
HETPEPHIBHOCTh oTIpeJIeIIeHUs.
12. HaxoxxaeHre Touek pa3pbiBa QyHKIUH U UX KIacCUPUKALHA.
13. HemnpepbsIBHOCTH ()yHKIMHM HAa MHTEPBAJE U Ha OTPE3KE.
Hcnonb3oBanue CBOWCTB (DYHKIIMH, HEMPEPHIBHBIX HA OTPE3Ke.
2 Juddepenuuansuoe
HCYHUCIeHHe PyHKIHMU
O/IHOI1 IIepeMeHHOi
21 Huddepennuponanne 14. Pemenne 3a1a4, MpUBOASIINX K MIOHATHIO POU3BOTHOM.
¢byHKUMI 15. YpaBHeHue K KacaTeJIbHON U HOpManK K KpuBoi. HaxoxneHue
CBSI3U MEX/1y HENPEPBIBHOCTHIO M TU(PEPEHLIUPYEMOCTEIO
GyHKIUH.
16. HaxoxaeHue MpON3BOAHBIX C HCIIOIH30BAHUEM TaOIUIIBI
MIPOM3BOJHBIX U MpaBui AuddepeHunpoBanusl.
17.HaxoxxieHne ponu3BOIHBIX CIIOKHOW ¥ 00paTHOW (YHKITHIA.
18. InddepennmpoBanme HESIBHBIX U NTApaMETPHUYCCKH 33aHHBIX
¢ynkuuii. Jlorapupmuueckoe auddhepeHIpoBaHUe.
2.2 [Ipunoxxenns npoussonnoit | 19. [Ipumenenne ocHOBHBIX TeopeM MU HepeHIIUATBHOTO

ncuncnenns (Pepma, Pomns, Jlarpamxka).

20. Haxoxnenue npeaenor GpyHKuui mo npasuiay Jlonuras.
21.HaxoxxaeHre npoMeXyTKOB BO3pacTaHU U YObIBaHUS (QYHKIIUHA
U TOYEK IKCTPEMyMa.

22. HaxoxieHre HauOboJIbIIIEro ¥ HAMMEHBINETO 3HAYCHU
(yHKLIMH Ha OTpe3Ke.

23. HaxoxxaeHne npoMeKyTKOB BBITYKIIOCTH, BOTHYTOCTH
rpaduka GYHKIUA W TOYEK Iepernda. ACUMITOTH rpadrka
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Haumenoanue paszzena,

ConeprxaHue 3aHATHSI

/o TEMBI JTUCIUITIMHBI
byHKLIUH.
24 .MccnenoBanue GYHKIUHA U IOCTPOCHHSI UX TPAPHKOB.
2.3 Hcnonp30BaHue MOHATHS 25. Haxoxnenue nupdepennmana GpyHknuu. ['eomeTpudeckuit

muddepeHunan GyHKIUI
JUISL pEILICHUs 3a/1a49

cMmbich nuddepeHnmana.

26. [Ipumenenue nuddepenipana B mpuOIMKEHHBIX
BBIYHCIICHUSAX.

27. Haxoxaenue nudQepeHnnanos BEICIINX MOPSAKOB

HpOMe)KyTO‘lHaﬂ aTTCCTalMsA - OK3AdMEH

| Cemectp 2 |
Cooepoicanue 1eKYUOHHO20 Kypca
1 HNHTerpannbHoe
HCUYHCIeHHe yHknuu
O/THOM nepeMeHHOoi

1.1 | Heompenenennsiit uaterpan | 1. [lepBooOpa3Hast pyHKIMS 1 HeONpeAeIeHHBIA HHTETPal.
CBoiicTBa HEONpeeIEHHOr0 HHTerpaa. Tabaua OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE HHTEIPHUPOBAHUE.

2. MeTtox 3aMeHbI IepeMeHHO. MeTo1 HHTETrpUPOBAHUS 110
YacTsIM.

3. MHTerpupoBanue pannoHaNbHBIX Jpo0eii.

4. aTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKIINH.
HuTerprpoBaHme HpparioHATBHBIX (DYHKITHA.

1.2 | OnpexneneHHBIN UHTETPAT 5. IoHsiTHE OMpEEeIeHHOTO UHTErpalla, ro reOMETPHUSCKUIA 1
dKOHOMHUYECKHH cMbIci. CBOMCTBA ONpeeICHHOTO HHTETpaa.
®opmyna Herotona-JleitOnuma. Teopema o cpegHem.

6. 3aMeHa mepeMeHHOI 1 MHTETPUPOBAHUE TI0 YacTsIM B
ompeJieieHHOM uHTerpajie. HecoOCTBeHHBIE HHTETPATIBL.

1.3 | [Ipunoxenus 7. Berancienue miomaaen miockux ¢puryp. Beruucnenue anuHbl

OIIpeJIeJIEHHOT0 MHTerpaia IYTH.
8. Beruncienue o0beMa Tena BpalleHus. BeraucieHue mioraam
MOBEPXHOCTH BPAICHUSI.
2 DYHKIUA HECKOJIBKUX
nepeMeHHbIX
2.1 | Onpenenenue QpyHKIHN 9. Onpenenenne QyHKIMK ABYX U Oonee mepeMeHHBIX. O0macTh
JIBYX 1 OoJiee mepeMeHHbIX ompeneneHus, Tpapuk (QyHKIMKM JABYX TIepeMeHHbIX. JInHUM
YPOBHSL.
10. Ilpenen n HepepbIBHOCTH (DYHKUUH JIBYX NEPEMEHHBIX.
2.2 | IIpouzBonHbIE U 11.YacTtHele  TpPOM3BOAHBIE, WX T'€OMETPUYECKHI  CMBICI.
muddepeHunans GyHKIUI IIpousBoaHAas MO HANIPABICHUIO U TPATUEHT.
HECKOJIBKMX TIEPEMEHHBIX 12. JuddepenunpyemMocts U MONHBIA TuddepeHunan GyHKIUH.
[Mpumenenne monHoro jauddepeHnuana K NPUOTKEHHBIM
BBIYUCIICHHSIM.
13. IlpousBoxmHas cioXHOW QyHKUIMH. YacTHbIE MPOU3BOJHBIE
BTOpOro mopsinka. KacarenpHas MJIOCKOCT W HOpMallb K
MOBEPXHOCTH
2.3 | DkcTpemyM (pyHKIMH IBYX 1. DxcTpemyM QYHKINHU JIBYX TTEPEMEHHBIX.
NEPEMEHHBIX 2. YCIIOBHBIN 3KCTPEMYM.
3. Haubonbiiee n HavMeHblllee 3HAYCHUST GYHKIIUM B 3aMKHYTOH
o0nacti.

CoOeporcanue npaxmuiecKux 3aHsamuil

1 HHTerpannHoe

HCYHUCICHUE (yHkuun
O/THOM nepeMeHHOoi

1.1 | Haxoxnenue 1. HemocpencTBeHHOE MHTETPUPOBAHUE.

HEOMNpeAeTICHHBIX 2. Meron 3aMeHBI IepeMEHHONW. MeTo ] HHTETPUPOBAHUS 110
UHTErpajioB YJacTsM.

3. MHTerprpoBaHue paunoHAIBHBIX Opo0ei.
4. VlaTerpupoBanye TPUTOHOMETPUIECKUX (QYHKLIHUH.
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Haumenoanue paszzena,

ConeprxaHue 3aHATHSI

/o TEMBI IUCIHIIIMHBI
HHTerpupoBanne HppalMoHaIbHbBIX (QYHKIHH.

1.2 | Boruucnenue onpeneneHHbIX | 5. Beraucienne onpeneneHHbIX HHTETPANIOB 1O GpopMyIte
HWHTETpajoB HrroTona-Jleiibunma. TeopeMa o cpeaHeMm.

6. 3ameHa mepeMeHHOH U HHTETPUPOBAaHUE MO YaCTIM B
OIIpeIeIEHHOM HHTerpaie. Beruncnenue HecoOCTBEHHBIX
MHTErPaJIOB.

1.3 | [Ipunoxenus 7. Beruncienue miomanen miockux ¢Guryp. Breruucienue AnuHbL
OTpesieIEHHOT0 UHTErpaja IYTH.

8. Brruncienne oobema Tena BpaeHus. Beruncnenue miomanu
MOBEPXHOCTH BPALICHUS.

2 DYyHKIHMHN HECKOJIbKUX
nepeMeHHBbIX

2.1 Onpenenenne GyHKIAN 9. Haxoxnenune oOmacti ompefeneHus — (QYHKIUH  JBYX
IBYX U OoJiee mepeMeHHbIX nepemMeHHbIX. [locTpoeHne TUHNN ypOBHSL.

10. HaxoxaeHue TpenesioB W UCCIEOBaHUE Ha HEMPEPHIBHOCTH
(YHKLIUH OBYX [IEPEMEHHBIX.

2.2 | IlpousBoaHbIe U 11.HaxoxxieHue 4YacTHBIX HPOU3BOJHBIX MEPBOTO U BTOPOrO
muddepeHnnansl GyHKIUH nopsaKoB. [Ipon3BoHAas 1O HANIPABJICHUIO U TPAIUEHT.
HECKOJIbKMX TepEMEHHBIX 12. Tlpumenenue mnonHoro auddepeHnrana K MOPUOIMKEHHBIM

BBIYUCIICHUSIM.
13. HuddepentmpoBanne croxHoi ¢yHknun. KacarenbHas
TJIOCKOCTh M HOPMaJIb K TIOBEPXHOCTH.

2.3 | Haxoxnaenue skcTpeMyMa 14. HaxoxneHue skcTpeMmyMa (DyHKIWH JIBYX MTEPEMEHHBIX.

(byHKUIUHN OBYX ITEPEMEHHBIX

15. HaxoxneHue ycinoBHOTo 3kcTpemyMma. DOyHkmwms Jlarpanxa.
16. HaxoxnaeHue HauOOJBIIEr0 W HAUMEHBUIETO 3HAYEHUN
(GYHKIMHM B 3aMKHYTOH 00J1acTH.

HpOMe)KyTO‘IHaSI aTrTeCranus - 3advem C OL;QHKOLZ

| Cemectp 3

Cooeporcanie 1eKyuoHH020 Kypca

1 Paanl

1.1 | YucnoBeie psbl 1. [TonsTHE psAZla U €T0 CXOAUMOCTH. DTaJIOHHBIE psabl. CBOMCTBA
cxoxammxcs psaoB. HeoOXoaumplil pU3HAK CXOIUMOCTH.
JocTaTouHble IPU3HAKKH CXOAUMOCTH PSAAOB C MOJIOKUTEIbHBIMU
YJIEHAMHU.

2. 3nakouepenytorecs panbl. [IpusHak Jlefioauna.
3HakonepeMeHHbIe psiibl. AOCOJIIOTHAS M YCIIOBHAs CXOAUMOCTb.

1.2 CremneHHbIe psIIbI 3. O0J1acTh CX0UMOCTH CcTereHHoro psaa. Teopema Aders.
JduddepennmpoBanre 1 UHTETPUPOBAHUE CTETICHHBIX PSIOB. Psi
Makxnopena u psan Teiinopa.

4. Paznoxxenue pyHKIMH B cTeneHHbIE pAasl. [[puMenenne psioB B
MPHUOIMKEHHBIX BHIYHCICHHSIX.

1.3 | Pagst @ypoe 5. [lepuognueckue pynkuuu. [leprogudeckre npoIecchl.
Tpuronomerpudeckuii pan @ypre. Paznoxenue B pag Oypoe 27
nepuoarueckux Qynknuid. Teopema upuxiie.

6. Paznoxenue B psg @ypbe ueTHbIX QyHKIMHA. Pasnoxkenue B psa
®Oypbe HeueTHBIX QyHKIMNA. Pasnoxenne B psyi @ypbe QyHKIMHA
MPOM3BOIBHOTO TIeproa IIpeacrapnenre HeneprnoanIecKon
¢ynkuun psigom Pypee.

2 HHTerpannHoe

ucumnciaeHue GyHKIUA
MHOI'MX IepEeMEeHHbIX
2.1 | [BoiiHble U TPOWHBIC 7. JIBoiiHOI MHTErpall 1 ero cBoiicTBa. Mi3MeHeHne npeenoB

HUHTCTpaJIbl

uHTerpupoBanus. CBeleHUe TBOMHOIO MHTErpaia K IOBTOPHOMY.
3aMeHa [lepeMEeHHBIX B JBOMHHOM uHTerpaiue. IlomsipHas cucrema
KoopauHat. [IpunokeHne ABOMHOIO HHTETpaa.

8. KyOupyemsie MHOKecTBa 1 TpoliHOI uHTerpai. Chepuyeckas u
IJIMHIpUYecKas cucTeMbl KoopauHaT. IlpunoxeHue TpoiHoro
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n/a

Haumenoanue paszzena,
TEMbl AUCITUTUIMHEI

ConeprxaHue 3aHATHSI

HWHTCIrpaJia.

2.2

KpuBonunelinple HHTETpabI

9. KpuBOJIHHEHHBIN HHTEIPaJl IIEPBOro pojaa. Beraucienue Maccel
HEOAHOPOIHOH nyru. KprBoiauHeHbI HHTErpal BTOPOTO poja.
®opmyna Octporpaackoro-I'puna. [IpunosxeHuss KpUBOIMHEHHOTO
WHTErpaja BTOPOro poja.

Cooepoicanue npakmuieckux 3aHamuil

1 Psaab1
1.1 | UccnenoBanue Ha 1. UccnenoBanue psioB HAa CXOAUMOCTE PH MTOMOIIA
CXOUMOCTh YHCIOBBIX HE00XOIUMOT0 NPU3HAKA CXOAUMOCTH M IIPU3HAKOB CPABHEHMUSL.
psiioB 2. UccnenoBanue psiioB HAa CXOAMMOCTB IIPU ITOMOIIHU IPU3HAKOB
Kommm u JTanambepa.
3. UccnenoBanue Ha CXOAUMOCTh 3HAKOYEPELYIOIINECS PSIAOB.
4. Omnpenenenne abCONIOTHON U YCIIOBHON CXOIUMOCTH
3HAaKOIIEPEMEHHBIX PSIOB.
1.2 | Pasnoxenue QyHKUUH B 5. uddepeHnmpoBaHie 1 UHTETPUPOBAHUE CTEIICHHBIX PS/IOB.
CTETIeHHbIE PS/IbI 6. Paznoxxenne GpyHKIuit B pag MakiopeHa.
7. Paznoxenue pyHkuii B psig Teitmopa.
8. [lpumeneHue psiIOB K MPUOTMKEHHBIM BEIUUCIICHHSIM.
13 | Pasnoxenne dynxkumii B | 9. Pasnoxenue B psg @ypoe 27 mepuoanueckux GpyHKIUNA.
psinel Pypbe Teopema Jlupuxiie.
10. Pasnoxxenwue B psia @ypbe yeTHbIX GyHKIMH. Paznoxenue B
psan @ypbe HedeTHBIX (HYHKIUH.
11.Pa3noxenne B psan Oypbe GyHKINI MPOU3BOIBHOTO IEpHOIa
[pencrarnenue Henepuouueckoil pyHkimu psaom Oypbe.
2 HNurerpanbHoe
HCYHUCIeHHe PyHKIMU
MHOTHX NepeMeHHbIX
2.1 | Beruuciienue q1BOMHBIX U 12. 3meHeHue npeiesioB uHTerpupoBanus. CBelleHUE TBOMHOTO
TPONHBIX HHTETPAJIOB WHTETrpaia K IOBTOPHOMY.
13. Boluncienue JBOMHBIX HHTETPAIOB 3aMEHOU MEPEMEHHBIX.
14. TlpunoxeHue NBOIHOTrO HHTETpaja.
15. Beruncnenvie TpoiiHbix nHTerpasioB. Chepuyeckas u
HUIMHIpHYeCKas cucTeMbl KoopauHaT. [Ipunoxxenue TpoiHOro
MHTErpasa.
2.2 | Beruncnenue 16. BeruncieHre KpUBOJUHEHHBIX HHTETPAJIOB IIEPBOTO POJa.

KpHBOHHHeﬁHBIX HUHTCTpajioB

Beruncnenne Maccbl HEOJHOPOAHOM Ayru. [Ipunoxkenus
KpPUBOJIMHEIHOTO MHTErpajia BTOPOro poja.

HpOMe)KyTO‘IHaSI ATTCCTAIIUA-OK3AMEH

| Cemectp 4

Cooeporcaniie 1eKYyUOHH020 Kypca

1 DOYHKIUHM KOMILIEKCHOT 0 1.0npenenenue GbyHKIIH KOMILIEKCHOT'O MIePEMEHHOTO
TepeMeHHOro I'eomerpudeckoe  m3obpakenne DKII.  Ilpegen  pyHKImm
KoMILIekcHOro nepemenHoro. HenpepsisHocTs OKIIL
Omnpexaenenne mpou3BoaHol. AHamutrnaHOCTh DKII.
2. Nurerpan ot ©KII. [Ipumenenne naTerpanbHeix popmyn Komm
K BBIYUCIICHHUIO HHTETPAJIOB.
2 DOYyHKIHOHATbHBIE PSAbI 3.YucnoBele psAbl ¢ KOMIUIGKCHBIMEH — 4iieHamu. CBOHCTBa
CXOJSALINXCS PSIIOB.
CreneHHbIe KOMIUIEKCHBIC psibl. Teopema AoGers.
4. Pan Teiinopa. Teopema o pasnoxeHnn QyHKIUH B psij Teitiopa.
3 Boruersl 1 ux npumMenenue | 5. Hynu anamuTiueckod QyHknum. M3oiampoBaHHBIE 0COOBIC
Touku. [Ipu3Haku 0COOBIX TOYEK.
6. Beruer ananutuueckor GyHKIUHN B 0000 TOUKeE.
OcHoBHas Teopema O BEIYETax. beckoHedyHO yman€HHas ocolas
TOYKA.
4 OCHOBBI OTIEPALTIOHHOTO 7. OnepanuoHHoe wucuucieHne. HaxoxaeHue opuruHaiga o

HCIYUCICHUA

n300pakeHno. HaxoxxmeHne n3o0pakeHuH.
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Ne Haumenoanue paszzena,

ConeprxaHue 3aHATHSI
n/m TEMBbI TUCIUILTUHEI

8. Pemenue nmneiliHOTOo audQepeHIMaTbHOT0 YpaBHEHHUS N-HOTO
TTOpsIIKa C MIOCTOSTHHBIMA KO3 QUITHEHTAMH.

Coodepotcanue npakmuieckux 3aHAmull

1 DOYHKIUH KOMILIEKCHOT 0 1. Iuddepernmpopanre GyHKIIMHA KOMIUIEKCHOTO IIEPEMEHHOTO.
nepeMeHHOro 2. CpoiictBa quddepeHIupyeMbIx QyHKIUH.

3. Ananutnveckue QyHKIMN

4. NnTerpupoBanue QYyHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

5. BeruncieHnue HHTErpajios.

2 DYHKIMOHAILHBIE PSAABI 6. UwucioBble psAmbl ¢ KOMIUIEKCHBIMH wieHamu. CBoiCTBa
CXOJISIIINXCS PAIOB.

7. CteneHHbIe KOMIUIEKCHBIE psibl. Teopema Abens.

8. Pasnoxxenue ¢pynkuunu B psn Telnopa.

9. Psag Jlopana.

3 Bobruern! u ux npumeHernue | 10-11. [IpiMeHeHre BBIYETOB K BEIYUCICHHIO HHTETPATIOB
oT QYHKIHUI NeHCTBUTETHHON MEPEMEHHOM.
12-13. BbIuncieHHe HECOOCTBEHHBIX HWHTETPAJOB C IMOMOIIBIO

BBIYETOB.
4 OcCHOBBI OTIEPATIMOHHOTO 14 HaxosxaeHue opuruHaia 1no n300paxeHHIo.
HCYHMCJICHUS 15. HaxoxneHue u300paxeHHH.

16. Pemenue nuHeliHOro MuQQepeHInalIFHOTO ypaBHEHUS N-HOTO
MOPSIIKA C MIOCTOSSHHBIMU K03 pummeHTamu.

HpOMe)KYTO‘IHaH ATTCCTAllUA-OK3AMEH

4 TlopsiaioK OLEHUBAHUA YyCHEeBAeMOCTH W C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00y4YarIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.

JIst TIOJIOKUTENHHOM OLIEHKH IO PE3yJIbTaTaM OCBOCHHS TUCIHUILTUHBI 00y4aromeMyc
HHGO6XO,I[I/IMO BBITIOJIHUTE BCE€ YCTAHOBJICHHLIC BH/IbI y‘Ie6HOﬁ pa6OTLI. OI_ICHKa PE3yJIbTaTOB
paboTsl oOyuatomerocst B 6anmiax (Mo Buaam) mpuBeaeHa B Tadbmuie 7.

Tabmuna 7 - bannpHO-pediTHHroBass OLEHKAa pe3ylbTaToB y4eOHOH  paboTh
oOyuaromuxcs mo Bugam (bPC)
1 cemectp
VYueOHas pabora |Cymma  |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O0amtoB  |y4eOHOU pabOTHI (17 nenenp)
Texymas yueOHas |60 Tect 5 6anoB (OpPOroBOE 3HAUCHHE) 5-10
pabota B cemecTpe 10 6ammoB (MakCHMaTbHOE 3HAYCHHUE)
KonTtpoapHbIe paboThI 3a omay KP ot 510:10 6anmoB
(3aruTa KOHTPOJIBHOI 56asu10B (TIOpOTOBOE 3HAYECHUE) 20- 40
paboThI) 10 6amioB (MakcUMMaTbHOE 3HAYCHHE)
(4 pabotsr)
Keiic-3ananue 56amioB (moporoBoe 3HaYEHUE) 5-10
10 6anoB (MakCUManbHOE 3HAYCHNUE)
Hroro no Tekyuieii padote B cemecTpe 30-60
IIpomexyrounas |40 Pemenue 3agaum 1. 5 6aJutoB (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTauus 10 6amIoB (MakCHMaIbHOE 3HAYCHUE)
(3K3amMeH) Pewenue 3agauu 2. 5 6aJuToB (IMOPOrOBOC 3HAYCHUE) 5-10
10 6amI0B (MaKCHMaJIbHOE 3HAYCHUE)
Bomnpoc 6unera Nel 5 6as10B (OPOroBOE 3HAYCHHE) 5-10

10 6annoB (MakcUMaIbHOE 3HAYCHHUE)

Bompoc 6mirera No2 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
10 6as10B (MaKCHMaIbHOC 3HAYCHNUE)
HTOro no npoMeKyTo4HOii arTecTanuu (3K3aMeHy) 20-406.
CyMMapHasi OlleHKA 10 JUCHHUIJINHe: Cymma 6autoB TeKyIIeH 1 MPOMEKYTOUHON aTTeCTalliu 50 —100 6.

2 ceMecTp
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Vuebnas pabora |Cymma  |Buasl u pe3ynbTaThbl OrneHka B aTTecTaluu Banst
(BUBI) OaioB  |yueOHOMN paboThI (17 nenenp)
Texymas yaebnas (80 WnnuBumyansHOE 3a 13 ot 10 o 20 Gamios 10-20
pabota B cemecTpe 3a/aHme 1006am10B (TTIOpOTrOBOE 3HAUCHIE)
20 6au1oB (MakCMMaJIbHOE 3HaYEHHE)
KoHTponbHbIe paboThI 3a oguy KP ot 1010:20 6annoB
(3aruTa KOHTPOJIBHO 106amoB (moporoBoe 3Ha4eHUE) 20 - 40
paboThI) 20 6aIoB (MakCUMAlILHOE 3HAYCHUE)
(2 pabotsr)
Keiic-3ananue 106amoB (moporoBoe 3Ha4eHUE) 10- 20
20 6aym1oB (MakCMMaJIbHOE 3HaYEHHE)
HToro mo Texymieii padore B ceMecTpe 40 - 80
IIpomexxyrounas |20 Pemenne 3amaun 1. 5 6ayutoB (TTOpOrOBOE 3HAYUCHNE) 5-10
artecranus (3a4eT 10 6amoB (MaKCHMaIbHOE 3HAYCHUE)
C OLICHKON) Bompoc ousera Nel 5 danoB (moporosoe 3HaueHUE) 5-10
10 6asmoB (MaKCHMaIbHOE 3HAYCHUE)
HToro mo mpoMe;KyTOUHOIi aTTecTallMH (324eT C OLIEHKOIT) 10 -20 6.
CyMmMapHasi OlleHKA 110 JHCIMILIHHE: Cymma 0asuioB TeKyleH U MpoMexyTouHou arrectauuu 50 — 100 6.
3 cemecTp
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaTh OueHka B aTTecTalluu bannst
(BUBI) O6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yueOHas |60 KonTponbHbIE pabOTEI 3a omay KP ot 7-810:15 6anmos
pabota B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aa10B (IOPOTOBOC 3HAUCHUE) 30- 60
paboThl) 15 6anJ10B (MakCHUMaIbHOE 3HAYCHHUE)
(4 pabotsr)
Hroro nmo Tekyuieii pagore B ceMecTpe 30-60
IIpomexxyrounas |40 Pemenne 3amaun 1. 5 6ayutoB (TOPOTOBOE 3HAYUCHUE) 5-10
aTTecTanus 10 6ans10B (MaKCHMaIILHOE 3HAYCHUC)
(’K3aMeH) Pemrenue 3amaum 2. 5 6a10B (IOPOTOBOE 3HAYCHUE) 5-10
10 6anJ10B (MaKCHMaJIbHOE 3HAYCHUE)
Bompoc 6unera Nel 5 6asnoB (1IOpOroBoe 3HaYCHHUE) 5-10
10 6anoB (MakcuMalbHOE 3HAUCHHUE)
Bompoc 6unera No2 5 6ans10B (MOpoOroBOE 3HAUCHUE) 5-10
10 astoB (MakcHMaJIbHOE 3HAYCHHUE)
HToro mo npoMeKyTo4Hoi aTTecTaluu (3K3aMeHy) 20-400.
CyMmMapHasi OlleHKa 110 JMCIHIIHHE: CymMma 6atoB TeKymie u mpoMexyTouHoi arrecrarm 50 — 100 ©.
4 cemecTp
Yuebnas pabota |Cymma  |Bupsl u pe3ynbTathbl OrneHka B aTTecTalyu Bbannst
(BUIBI) OamioB  |yueOHOU paboThI (17 nenenp)
Tekymas yae6Has |60 KoHnTponpHbIe paboThI 3a oxuy KP ot 7-810:15 6ammor
pabota B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 0aJs10B (IOPOrOBOE 3HAUCHHUE) 30- 60
paboThl) 15 6ann0B (MakcUMaIbHOE 3HAUECHUE)
(4 pabotsl)
HToro no texkyuieii pabore B cemecTpe 30-60
IIpomexyrounas |40 Pemenue 3amaum 1. 5 6ans10B (MOpOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6astoB (MakcHMaJbHOE 3HAUCHHUE)
(’x3amMeH) Pemenue 3amaum 2. 5 6ans10B (MOpOTrOBOE 3HAUCHUE) 5-10
10 6ajJ10B (MaKCHMaJIbHOE 3HAYCHNE)
Bompoc 6mtera Nel 5 6auoB (IOPOrOBOE 3HAYECHHUE) 5-10
10 6ammoB (MakCHMaIbHOE 3HAYCHUE)
Bomnpoc ounera Ne2 5 dansoB (oporosoe 3HaueHUE) 5-10
10 6an10B (MakcUMaJbHOE 3HAYCHUE)
HToro no npoMe:KyTo4HOIi aTTecTanuu (IK3aMeHy) 20-400.
CymMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0aJIoB TeKyILIeH U MPOMEXYTOUYHOH aTTeCTaluH 50 —100 6.

B mpomexyTodHOM arTecTanuu OIeHKa BBICTaBIAETCS B BeaoMOCTh B 100-0aymbHOM
IIKaje ¥ B OyKBEHHOM dKBUBaJIeHTe (Tabiuna 8)
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Tabmuma 8 — Coornecenne 100-6aypHOM MIKaIBl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHU OCBOCHUS Ox3amen 3auem
Cymma nabpannvix - -
6106 JUCTIMTUTAHBI | Oyenxa byxeennviii oxeuearenm bykeennwiii
KOMITETCHIIU IKEUBATIEHM
86 - 100 [TpoasunHyTHIN 5 OTJIUYHO
66 - 85 [ToBbILIIEHHBIHI 4 XOpouIo 3auTeHo
51 - 65 [Toporossiit 3 yJIOBIICTBOPUTEIHLHO
0-50 IepBoiit 2 HEYIOBJICTBOPHTEIHHO He 3aureno

5  MarepuajibHO-TeXHHYECKOEe, TPOrpaMMHOe M Y4eOHO-

MeTOANYECKOe o0ecreueHre JUCIHUILIAHBI.

5.1 YueOnasi imTeparypa

OcHoBHasi yueOHasi iuTeparypa

1. ®uxtenronsu, I'. M. OcHOBbl MaTemMaTH4yecKOro aHainuza. B 2 T. [DnexkTpoHHBIH
pecypc] : T.1: yuebnuk / I''M. ®uxteHronbi. — 9-e¢ U3, CTEPEOTUIT. - DJIEKTPOH.TEKCTOBHIE
JaH. - Cankt-IlerepOypr : WMzparensctBo «Jlanb», 2008. — Pexum pocrymna:
https://e.lanbook.com/reader/book/65055/

2. ®uxrenronsll, I'. M. Kypc nuddepenimanbHoro 1 HHTErpaabHOro ucuucienus. B 2 1.
[Dnextponnsrii pecype] :  T.2: yueOnuk / M. ®uxreHronsi. — 9-¢ u31M., CTEPEOTHI. -
OnektpoH.TekcToBble AaH. —  Cankr-lIlerepoypr : HzmatenbctBo «Jlanby, 2008. — Pexum
nocrymna: https://e.lanbook.com/reader/book/411

JonosHuTeILHAS y4eOHAasl JUTEPATypa

3. IlepmueB B.I'. Marematudeckuii ananus [ DJIeKTpoHHBINA pecypc]: YueOHoe mocodue
/ B.I'. lllepmines. . - DnexTpoH.TekcToBbIe AaH. - M.: HUL] UH®PA-M, 2014. - 288 c. — Pexxum
noctyma: http://znanium.com/bookread2.php?book=342089

4. Hlepmnes B.I'. Marematnueckuil ananu3 [DNeKTpOHHBIA pecypc]: COOpPHUK 3a1ad ¢
pemenusimu: YueOnoe mocobue / B.I'. Illepmnes. - DnextpoH.TekcToBble maH - M.: HUIL]
NH®PA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

5. Marematuueckuii ananus. Teopus ¥ mpakTHKa [DIEKTPOHHBIA pecypc] @  YueOHoe
nocobue / Hunaues B.C., - 3-e u3a. - DnekrpoH.TekcToBbie nad - M.:HUL[ MTH®PA-M, 2015. -
351 c. — Pexum noctyna: http://znanium.com/bookread2.php?book=469727

6. Maremarnueckuii aHanu3: N-MepHO€ MNpPOCTPaHCTBO. DYHKIHMU. ODKCTPEMYMBbI
[OnexTpoHHbIi pecypc] : YueOnuk / bapbaymos B.E., ITonosa H.B. - DnekTpoH.TeKCTOBBIE 1aH
- M.:HUIL] NH®PA-M, 2016. - 341 C. - Pexxum JIOCTyTaA:
http://znanium.com/bookread2.php?book=544101

7. MaremMaTuueckuii aHaJIu3 B BOMPOCAx M 3ajavax [DIEeKTpOHHBIA pecypc| : ydeOHoe
nocoone / B.®. byryzoB, H.U. Kpyrunkas, I'.H. MeaseneB u nap., 5-e wusm. -
ONeKTpOoH.TeKCTOBbIE JaH - M.: OUIMATIIUT, 2002. - 480 c. — Pexum pgocrymna:
http://znanium.com/bookread2.php?book=544581

8. TyramGaeB, A. A.Maremaruueckuii aHanmu3 [DJIEKTPOHHBIN  pecypc]:
:IIpenensi[ Dnextponnslii pecypc] / A. A. TyranGaes. - 2-€ U31., CTePEOT. - DIEKTPOH.TEKCTOBBIE
nag - M.: ®rmHTA, 2011. - 54 C. — Pexum JIOCTyma:
http://znanium.com/bookread2.php?book=409466

9. TyranbaeB, A. A. MareMaTuuecKuii aHAJIU3 : UHTETPabl [DIEKTPOHHBIN pecypc] :
yueb. mocobue / A. A. Tyran6aeB. — 2-e U3J., CTEPEOTHUII. - DIEKTPOH.TEKCTOBbIE JaH — M. :
®JIMHTA, 2011. — 76 ¢. — Pesxxum pocryna: http://znanium.com/bookread2.php?book=454655

10. Joarononosa, A.®d. PykoBOACTBO K pELIEHUIO 3a7a4 10 MATEMaTHYECKOMY aHAJINU3Y.
Y. 1: B 2 u [DnektponHsIii pecypc]: yueobHoe mocodue / A.®D. Jlonromonosa, T.A. KononsokHas.
- DOnexTpoH.TekcToBble AaH - CraBpomnoisb: CepBucmikoina, 2012. — 168 c. - Pexxum gocryna:
http://znanium.com/catalog.php?bookinfo=514584
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5.2 MarepuajJbHO-TeXHUYECKOE
TUCHMILTHHBI.

H

NMporpaMMHoe

odecnmeyeHue

VY4eOHble 3aHATHA IO AUCLUILIMHE MPoBOAATCS B yueOHbIx ayautopusax KI'TIM ®I'BOY

BO «KemI'V»:

404 YgeOHast ayTuTOpHs IS IPOBEACHUS:

- 3aHATUH JEKINOHHOTO THIIA;

- TPYIIIOBBIX U HHANBHUYalbHBIX KOHCY/IbTalNi;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTalHH.
Croenuaau3npoBaHHas (yueOHas1) Medesib: JOCKa MeoBasi, kKadeapa, CTOIBI, CTYJIbS.
OdopynoBanue: nepernocroe - HOyTOyK, 3KpaH, IPOEKTOP.
Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftlimaginePremium 3
year 1o cyoauueH3snonHomy goroopy Ne 1212/KMP or 12.12.2018 1. o 12.12.2021 r.),
LibreOffice (cBoGomuo pacmpoctpansiemoe I10), Sunexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe I10).
HuTepHer ¢ obecneyennem aocryna B JUOC.

Y4eOHsrit KOpITyC
Ned.

654079,
KemepoBckas
00/1aCTh, I.

HoBoky3Heuk, mp-KT
Meramnypros, 1. 19

603 YueOHas ayauTopus Al IPOBEACHUS:

- 3aHATHH JICKIHOHHOTO THIIA;

- 3aHATHH CEeMHUHAPCKOTO (IPAKTHYECKOT'0) TUIIA;

- TPYIIIOBBIX ¥ MHAWBUIYaIbHBIX KOHCYIbTALNI;

- TEKYILEro KOHTPOJISt U IPOMEXYTOYHOH aTTeCTalHH.
CrnenuanusupoBanHas (yueOHas) Me0esib: JOCKa MEJIOBAasi, CTOJIbI, CTYJIbSI.
O0opynoBaHue /UIsl IPe3eHTAIMN Y4e0OHOT0 MaTepHaJia; nepeHocHoe - HOyTOYK, SKpaH,
MPOEKTOP.
Hcnonn3yemoe nporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3
year 1o cyoauueH3nonHomy goropopy Ne 1212/KMP or 12.12.2018 1. o 12.12.2021 r.),
LibreOffice (cBobomuo pacmpoctpansemoe [10), Mpich 2 (cBobomHO pacmpocTpaHsemMoe
I10), FoxitReader (cBobomuo pacmpoctpansemoe I10), Firefox 14 (cBoGomHO
pacmpoctpansemoe [10), QGIS (cBobomgro pacmpoctpansemoe [10), UML-muarpaMMer
(becnmaTHas Bepcus).
HNurtepHer ¢ ob6ecnieyenuem nocryna B IUOC.

Y4eOHsbIit KOpITyC
Nedq.

654079,
Kemeposckas
00/1aCTh, I.

HoBoky3Henk, mnp-KT
Mertamtypros, a. 19

604 YueOHas ayquTopus sl IPOBEACHUS:

- 3aHATUH JEKIMOHHOTO THIIA;

- 3aHATUI CEMHUHAPCKOTO (MMPaKTHYECKOT0) THIIA;

- IPYIIIOBBIX U MHANBHUYalIbHbIX KOHCYJIbTAIINH;

- TEKYIIEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTaluu.
CnenunajauzupoBaHHasi (yuedHasi) MefeJIb: I0CKa MEJIOBasi, CTOJIbI, CTYJIbsL.
OodopynoBaHue /sl MPe3eHTAIUM Y4eOHOTO MaTepuaa. nepeHocHoe - HOyTOyK, dKpaH,
MPOEKTOP.
Hcnoan3yemoe nporpammuoe obecneyenne: MSWindows (MicrosoftimaginePremium 3
year o cyonmuneH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice  (cBobomro  pacmpoctpamsemoe  I1O),  FoxitReader  (cBOOOmHO
pacmpoctpansemoe [10), Firefox 14 (cBobomro pacmpoctpansemoe I10), SAunexc.Bpaysep
(otedecTBeHHOE CBOOOTHO pacnpocTpansemoe I[10).
HHTepHer ¢ o0ecneyenunem aocryna B IUOC.

Y4eOHsbli KOpITyC
Ned.

654079,
KemepoBckas
00/1aCTh, I.

HoBoky3Henk, np-kt
Meramnypros, a. 19

5.3 CoBpemenHble  npodeccHOHAIbHBIE  0a3bl  JaHHBIX H
UH(OPMALMOHHBIE CIIPABOYHbIE CUCTEMBI.
epeyens CIIB/l u UCC no aucumnmuinae
1. Obwepoccuiickuti  mamemamuueckuti nopman  (UuHgopmayuonHas cucmema) -
http://www.mathnet.ru/
2. Mathcad-cnpasounux no gvicuiell Mamemamuxe -

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeqeHust M (WJIH) MaTePUAJIBI.
6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX Y4e0HBIX padoT

6.1.1. KoutpoJbHas padora no reme «@yHKIUW»
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1. Haiitu o6sacth onpeneneHus QyHKINH:

a) y=ﬁ—|g(5—x)+i;
X—2

0) y= arcsinXTJr?’ .
2. Haiitu o6macte 3HaYeHUH QyHKIINN:
a)y =3cos§—4;

6) y=v4—x*+3

3. Haiitu pyHkIiuio oOpaTHyO JaHHOW M MOCTPOUTH 00a rpadka B OJTHON CUCTEME KOOPIUHAT:
y =2-3X

4. IToctpouts rpaduku GyHKIUII:

a) y=—X>—X+2;

6) y=-x"—|x|+2;

B) y:‘—x2 —|x|+2‘;

r) y=-log,|X.

6.1.2. KonTpoabHasi padora no teme «IIpegen»

X —2 3 . Sin X—Cc0sX
o lim . 4x° —=5x im —
Haiitu npenensl: a) 2 ;6) lim———; B)

x52 X% —3x+2 7 x>» 1-3x x>Z  Cos2x
x+1Y°
r) liml—
x>0\ X+ 3

6.1.3. KonTposabHasi padora no teme «HenpepbiBHOCTD>

_1 {xz X>2
I/ICCJ’IGI[OB&TI) KIIUHN HAa HCIIPCPBIBHOCTH: A = 6 =
dyn pep V=22, OV X X <2

32-x

+27"
X2 +5

B) Y=

6.1.4. KonTpoabHasi padora no teme «JAupdepeHunaibHoe HCHHCTEHHE»

HccnenoBath MeTtogaMu TudEpeHINaIbHOIO HUCUYUCICHUS cieayrone (QyHKIUUA H,
UCIIOJIB3YS pPe3ybTaThl HCCIEA0BAHNUS, TOCTPOUTH X IpadUKH.

X2 —2X+2 2
1))’:T; 2)y:ezx X

6.1.5. KonTpoabHasi padota no teme «HeonpeaeseHHbIi HHTErpaI»

Haiitu uaTerpast:

B . . (arccosx)® — X+ 2 )
1) '[(2 4x)sin2xdx ; 2) I——l " dx; 3) I—XZ +X+3dx,
. . 3 2 ) X? +2x-3
4) J(x 4)(x 3)x dx, 5) _[sm X Cos® xdx ; 6)j Tx dx.
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6.1.6. UnauBuaya bHOe 3a1aHue M0 TeMe «OnpeneeHHbId HHTErpamny
Beruucnuts:

1. j: X1 4. 2. Ieﬁdx.

\/;+1

Haiitu mutomans Gurypsl, orpaHUYeHHON JTMHUSMU:

3. y=x"+1, y=%x2, y=5.

Haiitu 00beM Tena, MorydeHHOTO MPH BpaIleHUH (PUTypbl, OTpaHUYCHHOMN JTHHUAMU:

4. x=y?% x=1, y=0.(0OX, QY).

6.1.7. Tecr mo pasgeaam: «BBeaenne B aHanuz», «/Auddepennuanbnoe
ucuncienune», « MHTerpajgbHoe HCYHCIEHUE»

a) TUIIOBBIE 3a7aHus (BOIPOCKI) — oOpasell

BBeaenue B aHaJIn3

1. Obnacmvio onpedenenus pynkyuu Yy =In(9—X) +/X+5 sasraemcsa npomescymox:
1) [-59);2) (-59); 3) [-5:9]; 4) (-5.9].

2. Bnuwume 6 ymeepowcoenue nedocmaiowue cioea:
[lepemenHas BennurHa or(X) Ha3bIBAETCS , €CJIM €€ IIpeJieN paBeH

0.

3. Bnuwume 6 ymaepowcoeHue Hedocmaroujee clogo:
Ecnu yrcnmoBas mocie1oBaTeIbHOCTh MOHOTOHHA M OTPaHUYEHA, TO OHA

4. Bnuwume 6 ymeepcoenue Hedocmarowue ciosa:

. 1
limli+ = ) =e nasvisaemes , a
X—>00 X

. Sinx
lim——=1 nasvisaemen

+—-0 X

5. Kaxoe u3 gvipasicenuil ne a6151emcs HeonpeoeieHHOCmbio?

g2 sl 9 boslia | %)

lim 3X +23X ~4X paesen:
X——> 0 4X —2

3 4

1)0; 2) oo; 3) —; 4) —.

)0;2) 01 3) 11 4) ¢

1
7. @ynxyus 'y = Pxumeem ¢ mouke X=0 :

1) ycTpanumslii pa3psiB; 2) paspsiB | poaa; 3) paspeis |l pona; 4) He uMmeeT paspbiBa.

2

8. @yukyus y = 1X

HenpepvleHa Ha ompes3Ke.!

1) [-30]; 2) [-13]: 3) [0:2] 4) [%;4}

9. Bnuwume 8 ymeepcoenue nedocmaroujue cioea:

Ecmu |jm f (X) = c0,T0 npsamas x=a Ha3pIBaeTCA
X—a
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10. Bnuwume 6 ymsepaicoenue Hedocmaroujue ciosa:

Ecmu cymectsytor npenenst K = ||jm) f E(X) u b =]jm(f(x)—kx), To rpadux

X—0 X—>00

byukuuu y=f(x) umeer

11. Kaxoii u3z epaghuxos gpynxkyuu ne umeem acumnmom?

Dy=t:2)y=t igy=y 34 y=g
Im 9T X ’ e

JAudpepennnaibHoe HCHHCICHHE

1
12. 3nauenue npouseoonoii gyuxyuu Y =@x 6 mouxe X=1 pano

De2)-e 9tia-L
a a

13. Vpasuenue nopmanu x epaguxy dyuxyuu Y = X> 6 mouxe X=1 umeem 6uo:
13 1 3 1 3 1 3
) y==Xx+—;2) y=—=X+—3;3) y=—X——;4) y=——x——.
) Y=oXHSi2) Y=o Xt i3) Y=o XA Yy = m o X

2

14. @yukyus y = 1 yovl8aem Ha NPOMeNCYmKe:

1) (-3-2);2) (-10); 3) (o;%); 4y (2;3).

2

15. @yukyuay = 1 umeem MAaxKCuMym 8 mouke:
X -

1) x=2; 2) x=0; 3) x=1; 4) x=-1.

16. Haubonvwee snauenue ynkyuu Y =€~ Ha ompeske [0;1] PABHO:

1) 1:2)1;3)1;,4)-1.
a a

17. Bnuwume 6 ymegepocoenue nedocmarowee ciogo.
Ecnu QyHKIMS B TOuke X, MMEET KOHEUHYIO IPOM3BOJIHYIO, TO OHA HA3bIBACTCS

B DTOH TOYKE.

18. Vcmanosume npasunbnyio nocied08amenrbHOCHb HAX0HCOEHUsL NPOUBOOHOU (DYHKYULL.

e HaifTu npupamenue GyHKIUU AY ;

y Ay,
* HailTi OTHOMICHKE
X

e 1aTh X mpuparnienue AX ;

. A
® HaTW mpeaen OTHOIICHUS A_y npu AX — 0.
X

19. Brnuwume 6 ymeepoicoenue Hedocmaroujee ciogo:
Touku, B KOTOPBIX IPOM3BOIHAS paBHa () MM HE CYIIECTBYET Ha3bIBAIOTCS

20. Bnuwume 6 ymeepaicoenue Heoocmarowue ciosa:
I'maBHas yacTh mpupanieHust pyHKINHU, JIMHEHHAs OTHOCUTENbHO AX Ha3bIBaeTCs

byHKIMN.

21. Bnuwume 6 ymeepoicoenue HedoCcmauue closa:
Ecnu B Touke X, , mpuHauIexanieii o6aactu onpenesneHus GyHKIUN, BTOpast

MMpOU3BOJHAA MCHACT 3HAK, TO XO SABJIACTCA

HHTerpajbHoe HCUHCICHUE

22. Bnuwume 6 ymeepoicOeHue nedocmaroujue ciosa:
COBOKYITHOCTH BCEX NMEPBOOOPA3HBIX IS TAaHHON (YHKIIMH Ha3bIBACTCS

17




23. Bnuwume 6 ymeepoicoenue nedocmarouue ciosa:
dopmyna HHTETPUPOBAHHSI 110 YACTSIM UMEET BH]L

24. Ycemanosume coomsemcmeus u enumiume 0yKg8y psaoom ¢ Yyugpou:

1. j% a) arctgx +C;
X
dx
2. ~[1+x2 : 6) In|x|+C;
dx
3. j —ay B) tgx +C.

Omeemuwt: 1 o2 :3 4

25. J‘% pasen:
1 X

D1; 2)e; 3)-1; 4)%.

26. Ycmanosume coomeemcemsust u snuwiume 0ykey psoom ¢ yughpoti:

b
1. mIomanp MI0CKOH (GUTYPHI; a) 7 I y2dx;

b
2. AJIMHA yTH KPUBOU; 0) J- f (x)dx;

b
3. 00beM Tella BpaleHus; B) _Hl"' (y')2 dx ;

b

4. TIomia b MOBEPXHOCTH r) 27rj y-y1+ (y')2 dx.

BpallleHHUS;

27. Bnuwume 6 ymeepoicoenue neoocmarougee ciogo:
OmnpeneneHHbIi HHTETpal ¢ 06CKOHEUYHBIMU TIPE/IeIaMi MHTETPUPOBAHS HA3bIBACTCS

6.1.8. KonTposbHasi padoTa nmo Teme « IKCTpeMyM (PYHKIIMHU JABYX NepeMeHHbIX»
Keiic-3ananne:

B nmporecce mpon3BoACTBa HCMOIB3YIOTCS J1Ba BUA pecypcoB: kanutan K u tpyn L.
@DyHKIHA BBITYCKAa UM 7 = gk 0303 Ha apeHy (HOHIO0B (KanmuTaja) ¥ oIuiaTy
TpyIa BBIIEIEHO 60 V.00, «.vinown g SHIBI €MHUIBI POHIOB paBHA 3 y.e., CTaBKa 3apabOTHOI
riatel 4 y.e. Ilpu kakom 3HaueHnu K gocturaercs HauOoabIIMK 00beM BhIITycKa?

6.1.9. KonTposabHasi padoTa no teme « DyHKIIMU HECKOJIBKHUX MepeMeHHbIX

1. Haiitn HanGombliiee ¥ HaMMEHbIIEE 3HAYCHUA (QYHKIUN Z = f(X, y) B 3aMKHYTOH

obmactu D , 3amaHHOM cucTeMOil HepaBEeHCTB.
Z=x*+y - Oxy+27; 3>x2>0, 3>y>0.
2. DKCEpUMEHTAJIBHO MOJIyY€eHbI MIATh 3HaUeHUi nckomoi pyHkuu y = f(X) npu nsatu
3HAYEHUSIX apTyMEHTa, KOTOpBIE 3aMucanbl B Ta0iuie. MeTo oM HaMMEHBIINX KBaJIpaTOB HaWTH
gynxmuio Y= f(X) BBuge y=ax+b.
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X 1 2 3 4 o)
y 4,3 5,3 3,8 1,8 2,3

3. Haiitu pasmepsl NpsAMOYroidpbHOTO Mapawienenunena  odbemMa V, HMEIONIETOo
HAaUMEHBIIIYIO TIOJHYIO IOBEPXHOCTb.

6.1.10. KonTpoabHasi padota no teme «UncjioBblie, cTeneHHbIE PSIAbD»

1. MccnenoBath CXOAMMOCTD PSIOB:

. 3n—1 n?/2
a) Z Inn ) Z( j 1 0) Z _
mnvnd+1  n-n4n+1 nant3

2. Haiitu 001acTh cXoAMMOCTH (DYHKITMOHATIBHOTO psijia.
s LU
/5
1 (x+n) v

0 n

Zg—x sin(x+zn)

nln

i x3)

= (n+1)5
6.1.11. KonTpoJsbHnas padora no teme «Psigbl @ypbe»

Z e’ -1 ¢ isin(n3+4).

=11_cos~ "
n

1. Paznoxuts dynxmmo f (X) u ykasars npomexyrkm, roe cymma psa ®ypbe paBHa (yHKIMK
4,xe|0;z| X, =—m, %X =0,
f (X) u naiitu cymmy psiza B Toukax X . F(x)= [ ] 0 '
0,xe [— 7z;0), X, =7

2. Pa3noxuTh B WHTEpBaje (0, TC) B pan Dypbe a) mo kocuHycam, O)ro CHUHycaM  (YHKIIMH:
f(x)=x; f(X)=7—-x;

3. Paznmoxuts B pag @ypee a) mo cuHycam, 0) M0 KOCHHYCaM IS f (X) , OIIPEJICIIEHHON Ha (0;2%)
f(x)=x*, fx)=x°

4. Haiitn unterpan Oypbe QpyHKIMK TPOJOIIKUB €€ HEeUeTHBIM 00pa3oM Ha HHTEpBal (—OO;O) , €CITH
(0 = {sin X, X €[0; 7]

O,x>rx

6.1.12. KonTpoabHasi padoTa 1o teme «/IBoiiHble, TPOIHbIE HHTErPAJIbD)

1 V1-x2

1. I3MeHuTh NOPSI0K UHTETPUPOBAHUS I dx J f(x,y)dy
-1 0
2. BBIYUCITUTH HHTETPAT ” (3x* —2xy + y)dxdy , ecu 06I1aCTh MHTETPUPOBAHKS A OTpaHHUYEHA
A
muHuAMHA X =0, x =y2, y = 2.
3. BBIUMCIUTh 1BOMHOM HHTETpaj, UCHOIb3Ys NOISPHBIE KOOPIUHATHI
”cz’xdy Dot —2x+3* =0, 2 —dx+ry*=0, y= il y=a{3x
n

W37

1 x Xy
4. BBIYMCIINTH TPOWHOM UHTErPal I dXI dy I (X +y+ Z)dz
-1 0 O

5. BeruucauTs 00beM Tela, 3aJaHHOTO HepaBeHCTBaMu X+ Y+z<a, 3X+y=>a, 3Xx+2y<2a
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,y>0,z>0.

6.1.13. KonTpoabHasi padota no teme « KpuBosiuHeiiHble HHTErpPaJibl»

1. Bebruucouth uHTErpai j(xz +y>+z°)ds 1m0 OXHOMY BUTKY BHMHTOBOH IMHHH
AB
x=cost; y=sint; z=t; 0<tr<2m

o o 2 3 )
2. BplUUCINUTH KPUBOJMHEHHBIN HWHTErpal Ix yvdx+x’dy. L — KOHTyp, OrpaHHUYCHHBIN
L

napa6onamu y° =x; x° = y.Hanpasnenue 06Xo1a KOHTypa MOI0KHTEIbHOE.

3. BpIYHMCINTh KPUBOJMHEHHBIM WHTErpaj BTOPOrO THIIA Ide+Xdy , rme L — yerBepTh
L

. Vs
okpyxknoctu X=Rcost, y=Rsint or 1=0u 12 ZE'

6.1.14. KourpoJbHasi padoTa no TeMe «KAHAINTHYECKHE PYHKIHUH KOMILIEKCHOW MepeMeHHOi»

1. Jloka3aTh aHAJIUTMYHOCTH (QYHKIHUIA U BEIMUCIMTH UX IIPOM3BOHYIO:
1.sinz,2. ctgz, 3. Inz.
2
2. Haiit ocoGbre ToUKH QYHKIMI: f (7) = 2" +3 V f,(2) = z-1 .
S22z 22— BT b+
3. IlposepuTh, 4TO QyHKIHS || = 1 In(x2 + y2) ABJIIETCS TAPMOHUYECKOMA.
2

4.  Haittn amanutuueckyto ¢pynkmmioo f(Z) =U+ 1V mo 3aganHO# nelicTBHTENBHON YacTH

u(x,y) =x3—-3xy? +2y

6.1.15. KonrpouabHnas padora no teme «Psanx Jlopana»

1. Paznoxxuts B psin Jlopana:
1 1
f(z)=——— 0<|z/<1; f()=_~ |2>1
@)= At r@= 7
1
1-sinx

2. Haiitu ocoOble TOUKH (PYHKIIUH U OTIPENIEIUTh UX XapaKTep

6.1.16. KonrpoJubHasi padora no reme ««Bbryerbn)

1. BEIYuciauTh BBIYETHI BO BCEX KOHEUHBIX OCO6BIX TOYKax (I)YHKLII/H/I
tgz
f(z)= —9%
2 T
22 -2z
4
2. BEIUMCINUTE BBIUETHI BO BCEX HU30JIMPOBAHHBIX OCO6BIX TOYKax, BKJIIKOYas 6CCKOHCLIHO

yIaJeHHYIO TOUKY, 175 QYyHKIUH:

22+i2
f(z)=e ¥ .
3. Beaucinurs HWHTCrpaJIibl C TOMOIIBIO BBIUCTORB!:

sinz dz § dz

N3 ! 3
121 z—ﬂ EEX: +4z
4

6.1.17. KonrpoJuabHasi padora no reme «OnepaumoHHOe HCHUCTICHUE)
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1. IlpoBeputh, Kakue U3 yKa3aHHBIX (PYHKLIUN SABISAIOTCA QYHKIUSIMU-OpUTHHATIAMU:
f(t)=b'n(t), b>0, b=l.

f(t) =e (),

2. Haiitu n3o0paxenue (yHKIHA, UCTIONB3Yysl CBOMCTBAa JTMHEWHOCTH, TOJOOHS, CMEIICHUS U

3aria3JibIBaHUA:

a) f(t)=1+t, 6) f(t)=sinwt, B) f(t)=sint,

r) f(t)=et?

m f(t) =sin(t—by(t—h),

3. Haiiti nzo6paxxenue GpyHKIMH, 3a1aHHON IrpadUIeCcKu:

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4d JJIs1 NPOMEKYTOUYHOM

aTrecralnmmu

Ta6auma 9 - [IpumepHble TeopeTHYeCKHe BOMPOCHI H NMPAKTHYECKHE 3a[aHHA K

IK3aMEHY
Cemecmp 1

Pa3nesnsr 1 TeMbl

[Ipumepnsie
TEOPETUYECKHE BOIPOCHI

[IpumepHbIe TpaKTHYECKHE 3aAaHUS

1. BBegeHue B aHAJIN3

1.1. Oynkuus

1. Ompenenenue
(YHKINH, CTIOCOOBI
3aJIaHusl, CBOMCTBA
(GyHKITHA.

2. OcHOBHBIE
dIIeMEeHTapHbIC (PYHKITUH,
WX CBOWCTBA U rpaduKu.

1. Haiitu obmnacth omnpenenenus GyHKIAH:
F)=VA—x2 +—1
lg(1-x)
2 p—
oYX -1
arcsin(x—1)

2. Haiitu obnacTs 3HaueHu#t QyHKIUI:

1
YZF

y=+2x+1

3. Hocrpouts rpaduku GyHKIHH:

1
y=7

y=+/2x+1
y=+9-x

1.2. IIpenen uncnoBoit
HOCJIEI0BATETIBHOCTH

3.  Yuciosas
ITOCJIE0BATEILHOCTE U €€
mpeent.

4. llpuzHak
CYIIIECTBOBAHUS TIpeiea
ITOCIEA0BATEILHOCTH.

4. IlycTh MoCIIEeI0BaTENBHOCTD {Xn} CXOMIUTCS.
SIBIsieTCS M CXOISICHCS MTOCTIeIOBATEILHOCTD

{Xn+1_ Xn}?
5.  Bpramcnuts npenen:

11 1 1
m|—+—+ - +—
x—m[l-Z 2-3 n~(n+1)}

1.3. IIpenen ¢pynkumm

5. Tlpenen dyHKIUN.
OCHOBHEIE TEOPEMBI O
mpeJenax.

6. beckoHedHO MambIe U

6. Hatitu npenensr:
X2 —X—6
X—3

lim
X—3
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OecKkoHEYHO OobIINe
BEJIMYMHBI, UX CBOMCTBA.
7. TlepBrrit m BTOpO#
3aMeYaTeNbHbIC TPEIEIbI.
8. HeomnpenencHubie
BBIPAXKCHHSI.

. 3%+ 2x—1
lim —
¥—0 5y — X" +4x+3
. tg5x

lim g

x>0 8in 7x

3x2
Hm(1+i%j
X—>00 X
Im]V1+x—v1—x

x—=0 X

1.4. HenipepbIBHOCTD
GbyHKIIH

9. HemnpepsIBHOCT
(GYHKIMH B TOUKE U Ha
MHO>KECTBE.

10. Touku pa3psiBa
byHKIMH.

11. Onepannu Hax
HeTIPepbIBHEIMU
byHKIMAMU.

12. CoiicTBa QyHKIUIHA,
HETIPepHIBHBIX HA
OTpe3Ke.

7. HccnenoBaTh pyHKIMH Ha HEMPEPHIBHOCTB!

x+4, x<-1
f(x)=4x>+2, —-1<x<1
2x, x2>1

8. Jloompenenuts cienyromuye GyHKIUN 10
HETIPEPHIBHOU B 3aIaHHOM TOYKE:

2
X" +x-12
fX)=—=——"F—
VX=2—-+4-X
9. MHccrnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIHIO H
OIIPEICIINUTH THIT TOYEK Pa3phiBa, €CIIM OHH €CTh

V2-x ., 1

mpu x#3. (f(3)=7)

Y=o 42y
X’ +5 X° —3X+2
2. InddepeHnnaibHoe HcUHciaeHue PYHKIIUM OTHOM MepeMeHHOo
2.1. IlpousBoaHas 13. Onpenenenue =x2_
P 8 Pt 10. B kaxoii Touke napadoisl y=X"—-2X+5

IIPOU3BOJIHOM B TOUKE.
I'eomeTpuueckuii cMbICIT
IIPOU3BOHOM.

14. HemnpeprIBHOCTD
nmuddepeHmpyeMoit
¢GyHKIHN.

15. IlpousBogHas CyMMBI,
MIPOU3BECHNUS, YACTHOTO
JIBYX (PYHKIIHH.

16. IlpousBoaHas
CJIOKHOH (pyHKIIHH,
HESIBHOM (DyHKLIUH,
CTETICHHO-TIOKA3aTEIbHON
GYHKIHH.

HYKHO TPOBECTH KacaTelnbHYI0, 9TOOBI OHa ObLia
NEepHEeHANKYJISIpHa OMCCEKTPHCE MEPBOTO
KOODPJMHATHOT'O yTJIa.

10. Haiitu npou3BoiHbIC (QYHKIUH:

y=3/x% -x%;
X
=tg° =;
y=19 5
y =2""%.sinx
y = (sin x)”

x®-cosy+y*-cosx=0

2.2. llpunoxenus
IIPOU3BOTHOM

17. Teopema @epma u
TeopeMa Poins.

18. Teopema Jlarpamxa.
19. [paBuno Jlonurans.
20. TIpusznaku
BO3pacTaHusl U yOBIBaHUS
GyHKIHH.

21. DxcTpeMyM GYHKIHH.
Heobxonnmoe ycinoue,
JOCTaTOYHBIE YCIOBHS
SKCTpeMyMa (YHKIIHH.
22. BBINyKJIOCTh U
BOTHYTOCTb Tpadyuka
¢ynkin. Touku
neperuoa.

11. Ilpumenuma au Teopema Poiist k hyHkunm

y=1-3+ x° Ha orpeske [-1;1].
12. Haiitu npeneis! o npasuity Jlonuras:

2

. o x"—=1+Inx
Iim—77———;
x—1 ex_e

x
. xe?
lim :
xoo x4 et

11. HccnenoBaTh HAa MOHOTOHHOCTD U HAalUTH TOYK|
IKCTpeMyMa (pyHKIHU:

y- X
1-x?
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23. Acumnrotsl rpaduka
¢ynkun. O6mas cxema
UCCIIeI0BaHMS (YHKINH.

X*—2X+2

x-1 '
12. HccnemoBath Ha BBITYKJIOCTh, BOTHYTOCTh U
HaWTH TOYKH repernda QyHKIIN:

y = X
1-x*
X*—2X+2
x-1 '
13. MUccnenopatk MeTogamu qudGhepeHIIUaIEHOTO
VCYMCIICHUS CIeyIOINe ()YHKIIMU U, UCTIOIb3YS

pe3yIbTaThl UCCIIEA0BAaHUS, IOCTPOUTD UX TpaduKy
1

. y:el—x

1-x?

2.3. Iuddepennman

24. Tnddepennman

13.

Brrunciauts HpI/I6JII/I)KeHHO npu 1nmomMomu

TCOPETUYCCKNUEC BOITPOCHI

bymxmm byHKIpI. nudepenumana /25,01
25. TIpumenenue .
addepentpana K 14. Haiitu nuddepeniman GyHKIIH:
MPHOIKEHHBIM
BBIYHCIICHUSM. y= Ux?-x3;
5 X
y=1g9 5
IIpomexxyTouHas
aTTeCTalUs - 9K3aMeH
Cemecmp 2
Paznensl u Tembl [IpumepHsie [IpumepHBIe TpaKTHYECKHE 3aAaHUS

1. UHTerpajibHOE HCYH

cJieHue QYHKIIMM OTHOM MepeMeHHOoil

1.1. Heonpenenennsiii | 1. ITlepBooOpa3Has 1. Haiitu unTerpasi:

UHTETpaI GbyHKIMT 1 %3 + 2% — 3%
HeoIpe/e/IeHHBIH I - d
nnTerpan. ColicTsa W
HEOTIPE/IeIIEHHOTO 1—cosX
HHTETpaa. J. m
HenocpencreenHoe
UHTErPUPOBAHUE. _[ (3x + 4)e>dx
2. Meron EaMeHH X+ 0
TIEPEMEHHOM, J' - dx
UHTETPUPOBAHUE 10 X" +Xx+3
YACTSIM. 2x* -3x -1
3. HHrerpupoBanue I (x—4)(x—3)x
PpaIOHAIBHBIX IpOOeH.
4. WurerpupoBaHue _[ cos® xdx
O [ sin® xcos? xdx
WnTerpuposanne X+1
HppaLOHAIBEHBIX '[
DyHKIHMi. VX% +4x+5

1.2. OnpenencHHBIH 5. OmnpenencHHBIN 2. Bpruucaurs:

HUHTCTpal

WHTETPa, ero
T€OMETPUYECKUN CMBICII.
CBoiicTBa OmpeAeIeHHOTO
WHTETpaja.

5
R ST
IJ§+1 !x V1-x3dx:
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6. dopmymna HeroToHa-
Jleitonuia. Teopema o
CpE/THEM.

7. 3ameHa mepeMeHHON 1
HHTETPUPOBAHHUE IO
YacTsAM B OMPEACICHHOM
WHTErpare.

8. HecobcTBeHHBIC
HHTETPAJIBL.

In2

Ver —1dx - _[x-ezxdx

=]

§ o

| ¢ d
e b

1.3. ITpunoxeHust
OIPEeICTICHHOTO
HHTErpana

9. Ilmomanp MIOCKOM
¢burypsl.

10. JlnuHa gyru KpUBOM.
11. O6bem Tena
Bpamenust. [Inomans
MOBEPXHOCTH BPAIICHHS.

3. Haiitu mromans QGUrypbl, OrpaHHYEHHON

JTUHUSIMH:
1
y=x"+1, y:Exz, y=5.
4. Haiitu JIHHY DyTH KPUBOIL:
y= 2\/;, ot x=0 10 x=1;

5. Haiitu o00BeM Teda, TOAYYEHHOTO IIPU
BpalleHu! (PUTYPBI, OTPAHUYECHHOHN JTMHUSIMH:

x=y% x=1, y=0.(0X, OY).

" Haiitu miiomaap NOBEpPXHOCTH BpaLIEHU:

9y? = x(3-x)%, mpu x €[0;3]

2. (I)yHKIlI/II/I HECKOJBbKHUX MEPEMCECHHBIX

2.1. OnpenencHue
(GYHKITNH IBYX U
Oomee MmepeMeHHBIX

12. Onpenenenue
(hyHKIIME ABYX U Oonee
MIEPEMECHHBIX.
I'eomeTpuueckoe
n3o0pakeHue GpyHKIUN
JIBYX TIEPEMEHHBIX.

13. Ipenen u
HENPEePBIBHOCTh (DYHKIINU
JBYX TIEPEMEHHBIX.

7. Haiiti obnacth onpenenenus GpyHKImA
— 2112 .
Z=X"+Yy —9xy+27;
2=X+2y° + 1;
z=In(x-y)

z=+J4-x*—y?

8. Hccnenoarh (yHKIIMH Ha HENPEPHIBHOCTS:
z=x*+y*—9xy + 27;

7=+4-Xx*—y?
1
X—y

1=—H

2.2. [Ipon3BojHbIC U
g hepeHnranp
(GYHKIUI HECKOTBKUX
MePEMEHHBIX

14. YactHele
MIPOU3BOAHBIE, HX
FEOMETPUYECKHUM CMBICIL.
15. Tuddepenumpyemoctsb
1 nosiHBIN nuddepenman
¢ynkuun. [Ipumenenue
nosiHoro auddepeniuana
K IIPUOIIIKEHHBIM
BBIYUCIICHUSIM.

16. IlpousBoaHas 1o
HarpaBJIeHHIO. I paguieHT.
17. TlpousBomHas
CJIOKHOU (DyHKIIHH.
YacTHblE IPOU3BOAHBIE
BTOPOT'O MOPSIKA.

18. KacarenbHas
IUIOCKOCTh M HOPMaJlb K
[IOBEPXHOCTH

9. Haiit yacTHBIC TPOU3BOHBIC IEPBOTO U
BTOPOIO MOPSIAKOB

z=x>+y?—9xy + 27,
Z=X+2y° +1;
10. Haiitu npousBoaHbIE ClieAyIOIUX QYHKINH B
TOYKe M B HampaBjeHUH BekTopa 71 .
u(x,y,2) =x>+y—-7°,M(1,-1,2), n (1,2,-2)
11. Beruucnuts npubiamkenno 1,024 4% pexons
u3 3Hadennii pynxmun Z = XY npu x=1, y=4.
12. Haiitu dz, ecm z = In(x? + y?).

2.3. DkcTpeMyM
GYHKIMH IBYX

19. DkcrpeMyM QYHKIMH

JIBYX TIEPEMEHHBIX.

15. HaiiTu s5KCcTpeMyMBI CIIEAYIOMUX QYHKIUH:
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NEPEMCHHBIX

20. YCIIOBHBIN 3KCTPEMYM.

21. Hawmbounplmee u
HarMEHbIIIee 3HAYCHHUS
(yHKIIMA B 3aMKHYTOH
00J1aCTH.

1=y X' +xy—-2x—-6y
2= yJIX -y —x+6Yy

16. HccnenoBarh (yHKIIMH HA YCIIOBHBIM
IKCTPEMYM:

1
Z=—+—; IpH Xty=2;
Xy
: 2,0 2—1-
Z=X-Y,; opux+y=1;

17. Haiitu BBICOTY ¥ paiyC OCHOBAHHS
IWIMHAPA HAHOOJIBIIIETO 00BEMa, €CITH €T
TI0JTHAs TIOBEPXHOCTH paBHa 677 .

18. Haiitu HauGoNbIICe U HAUMEHBIIICE
sHaueHus Gynkumn Z = f(X,y) B
3aMKHyTOH oOactu D, 3amaHHOl crucTeMoit
HEPaBEHCTB!

z=x*+y*—9xy+27; 32x>0, 32y>0

IIpomesxxyTouHas
aTTecTauus - IK3ameH

Cemecmp 3

Pa3nesnsl 1 TeMbI

IIpumepHsbie
TEOPETHUECKHE BOTIPOCHI

[IpumepHbIe TpaKTHYECKHE 3aAaHUS

1. Paabl

1.1. Yucnossie psabl

1. YwucnoBo# psn.
CxonuMocCTh psaa.
TI'apmonuueckuii psi.
CBolicTBa CXOISIIIAXCS
PAIOB.

2. Heo0xoaumbIit
MPHU3HAK CXOAUMOCTH
YHUCIIOBOTO psifa.

3. JlocrarouHble
MPHU3HAKH CXOIUMOCTHU
MOJIOKUTENBHBIX PSIOB:
MIPU3HAK CPaBHEHUS,
npusHak [lamambepa.

4. Jloctaro4yHble
MPU3HAKH CXOIUMOCTH
MOJIOKUTENBHBIX PSAOB:
paguKanbHbIA U
WHTETPaJIbHBIN PU3HAKU
Kormu.

5. 3makodepemyromuecs
panel. [IpusHak JleitOxuta.
6. 3HaxkomepeMeHHbIE
paabl. AGCONIOTHAS U
YCIIOBHASA CXOAUMOCTb.

1. Inapama dq +a9 +..., ONpENeNUTH €TI0

o0muii ueH A, W 3anucaTh psj B BUJE

0
2.3
=1

1 1.2 1.2.3 1.-2-3-4
22 it 3o + ...
3 3.2 3°.3 3% .4

2. HccnenoBaTh CXOIUMOCTD psnma:
© 1

rgi \/nz(n2 +4)

> (0 +4n). eI
4

=}

2

1 n )"
= 3" n+1)

2_\/7
2 h

n
n= n

M8

8

3. HccrenoBath yCIOBHYIO U a0COIIOTHYIO
CXOJMMOCTh 3HAKOTIEPEMEHHOTO Psfa.

[e) (_1)n ;
nzzl Vn+3

" Lcos ™ ;
Z 1) on

n=1
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1.2. CreneHHBIC PAIBI

7. CTemeHHBIE PSIBL.
Pagnyc cxonumoctu
CTETEHHOTO psjia.

8. Pasnoxenue QpyHKIUI
B psiabl MakiopeHa u
Telnopa.

9. Ilpumencuwue
CTETICHHBIX PSIOB K
MPUOTKEHHBIM
BBIYHCIICHUSIM.

4, Haiitu

00J1acTh
(DYHKITHOHAIEHOTO psifa.

ni (—1)“_

= (x+n) Vs

CXOIUMOCTH

9" ..
FX sin(x+7n)

i )" (x—3)"

= (n+1)5"

. Haiitu cymmy psina i(_l)”*l (1 " 1 J .

n=1 n

. Pasnoxuts B psn MaknopeHa QyHKIHIO

f (X) = cos 5x. Ykazats o6iacts

CXOOUMOCTH IIOJIYYCHHOT'O psiaa.

. Beruucnute unrerpan ¢ TouHoctso g0 0,001.

01 ,
je‘sx dx

. Boruucnuts 3Havenue ¢pyukimu f(X) B

3amanHoi Touke Xq (f(Xo)) ¢ TouHOCTBIO 1O
0,001.

%/7

1.3.Psaaer Oypre

10. TpuroHomeTpuveckuit
pan @ypee.

11. Pa3noxxenue B psia
®ypre 27
MepUoMYECKUX (QYHKIIUIH.
Teopema Jlupuxie.

12. PaznmoxeHue B psif
®Dypbe YyeTHBIX QYHKITHIA.
13. PasznoxxeHwue B psin
@Dypbe HeYEeTHBIX
(hyHKIIHIA.

14. Pa3noxxenue B psia
Oypbe QyHKIMH
MIPOU3BOJILHOTO TIEPUOJIA.

. Paznoxute  QyHKIMIO f(X) u

yKa3arhb
MPOMEXKYTKH, Ille cymma psiga Oypbe paBHa
GyHKIMH f(X) W HallTM cymMMy psijia B

Toukax X .

~ 4,xel0;z] x, =7, %, =0,
f(x)_{ 0,x €[~ 7;0),x

. Paznoxxuth B nHTEpBase (0, TE) B psn Dypee

a) 1Mo KOCHHycaM, 0)Io cuHycaM (QyHKIHH:
f(X)=x; f(X)=7r—-X;

. PaznmoxwuTs B psag @ypee a) o cuaycaM, 0) 1o

kocuHycam uis T (X), OIIPE/IENIEHHOM Ha

(0;2n) f(x)=x*, f(x)=x°
Haiitu HHTETPal Dypre GbyHKIIIN
OpOJOKUB €€ HEYeTHBIM 00pa3oM Ha
UHTEPBa (—OO ;O) , eciu
sinx,x [0; 7
O, x>rx

2. UnterpajnbHoe ucunciaenne GyHKIMH MHOTUX NepeMeHHBbIX

2.1. JIBOMHBIC H
TPONHBIE UHTETPAJIbI

15. JIBoiiHO# MHTETpAII:
onpeesieHue, CBOMCTBA,
T€OMETPUYECKUN CMBICII.
16. Ilepexon k
MTOBTOPHOMY B IBOHHOM
WHTeTpa’e.

17. 3ameHa nepeMeHHBIX B
JIBOITHOM HHTETpaJie.

10. ITocTpouts

9. BBIUMCINTH UHTErpai H(x— y)dxdy , ecnu
A

O6HaCTL A OrpaHUYCHA JIMHUAMMU:
y=0,y=x4x=2.

00IacTh MHTETPUPOBAHUS U
HU3MCHUTH NOPAIOK UHTCTPUPOBAHUSA
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JIBoWiHOM MHTErpall B
MOJISIPHBIX KOOPAMHATAX.
18. Ilpunoxenus
JIBOWHOT'O MHTErpaa.

19. TpoiinHoii HTETpAT:
oTIpe/ieTieHHe, CBOMCTBA.
20. BrrunciieHue TpoRHbBIX
MHTETPAJIOB.

2

dx If(x yidy

x

=

1 2 4
Idyff(x; yydx+ [ay ffr:x-, »)dx
1] 1] 1 1]

11. C
BBEIYMCIUTH IUIOMIANL IUIOCKOM (I)Hrypbl D,
=2X+4,

MOMOIIBIO  JIBOMHOTO WHTETrpaa,

OTpaHUYCHHOU nUHAAMHA Y2

2 1
=——Xx+4
Y 2

12. [lepeiiTt K TONSAPHBIM KOOpAWHATAM U
BBEIYUCIIUTH JBOMHOM HUHTETpal

I} cos(x2 + yz}jxdy’ e

D

D={(x,y):x2 az}
x2xy
[]x

00

14. BeraucnuThb , OTrpaHMYEeHHBIN

MOBCPXHOCTSIMHU: X2+ y =
X + Y + Z =3 ¥ IIOCKOCTBIO XOY.

2

yzdzdydx

1

13. BeIYUCINTE UHTETpAT I
0
M
2 _

2.2. KpuBonuneitHbie

21. BrluucieHnue

15. BBIUMCIIUTL MHTETpail j(xz +y> +z%)ds

MHTETPAIbI KPHBOJIMHEHHOTO s
MHTETpaJia IICpBOTO poaa. 0 ODHOMY BUTKY BHHTOBOW  JIMHHH
22 BHqHCJEeHHe x=cost; y=sint; z=t 0<r<2m
KPHMBOJIMHEHHOTO .
HHTErpaia BTOPOTO POJta. 16. BLIUMCINTh ~ KPUBOJIMHEWHBIH — MHTErpa
23. ®opmymna ['puna. j x’ ydx + x3dy . L — KoHTYp, orpaHMYeHHBIN
24. BuruncneHue L
IUIOIA/IEHi ¢ TIOMOLLBIO napaboiamu yi=x; x*=y.
KpHBOJIMHCHHOH Hanpasnenne o6xona KOHTypa
MHTCTpaIa. TIOJIO)KHTENBHOE.
25. Yenosus 17. BelukciIuTh  KPUBOIMHENHBIA  MHTErpai
HE3aBUCHMOCTH
KPUBOJHHEHHOTO BTOPOT'O THIIA _[ ydX+Xdy | rpe L — werseprs
MHTETpaia OT MyTH L
UHTETPUPOBAHUSI oxpyxkHoctn X=Rcost, y=Rsint or

T
t1=0uto 5

IIpomexyrouHas

aTTecTalus — 3auem ¢

OYEHKOUL

Cemecmp 4
Pazzienbl 1 TeMbI [pumepHbIe [IpuMepHbIe MPAKTUYECKUE 3a/IaHHS

TCOPCTUYCCKHUC BOMIPOCHI
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1. ®ynkuuu
KOMILJIEKCHOT 0
nepeMeHHOr0

1. ®OysKIIIN
KOMIUTIEKCHOTO apTryMEHTa.
2. HenpepbiBHOCTB
(hyHKIIMH KOMITJIEKCHOTO
MIEPEMEHHOTO.

3. Ilpoussomuas
(hyHKIIMHA KOMITJIEKCHOTO
apryMeHTa..

4. AHanuTHYCCKUC
(dyaxmn. ComnpspkeHHBIE
rapMOHUYECKHe (hyHKIIHH.
5. Tlonsarue
maddepeHIrana.
I'eomeTpudeckuit cMbICI
muddepeHmana..

6. Huterpan mo
KOMIUIEKCHOMY
IepeMEHHOMY U €TO
cBorictBa. [lonsarue
HEOTIPEIEIIEHHOTO
WHTeTpana.

7. WHrerpanbHas
dhopmyna Komm. Csizb
Mexay uaTerpaiom Komu
W aHAJIMTUYECKOU
(dyHKIHEH.

5. JlokazaTh  aHAJIUTHYHOCTH
BBIYHCIIUTH MX MPOU3BOIHYIO:

1.8inz,2 ctgz, 3. Inz.

byHKIIMH U

6. Haiitn ocoOble TOYKH GbyHKIHN:
2
z°+3
f(z)=
(22 v 224 2)2-1)

f(2)= z-1
? 2(2° +1)
7. IIpoBeputb, uTo GYHKIUA :Em(xz + y2)
2

SIBJISIETCA TAPMOHHYECKOM.
8. Haiitu AHATTUTUYECKYIO (G yHKIHIO
f(z) =u +iv no 3azaHHOW NeHCTBUTEIBHON

gacT Uu(X,y) = x3 - 3xy2 +2y
9. Ha#itn aHanmutHyeckyro (YHKIHIO,
Imf(z)=e"’(xcosx—ysinx).
10.BbIYMCIUTE UHTETPAT C MOMOIIBIO (POPMYJIbI

sinz
tumna Komr: ——dz

-\ 3
et
4

€Cln

2. OyHKIHOHATbHBIE
psabI

8. Psanw! pyHKUIHIA.
CxonuMocCTh psaa.
PaBHOMEpHAas CXOIUMOCTD.
ITpusnak Beiiepuirpacca o
paBHOMEPHOI
CXOJTUMOCTH.

9. Crenennsle psgpl. 1 u
2 Teopembl Abes.

10. Psapl aHAMUTHYECKUX
(GYHKITHIA.

11. Psn Jlopana.

7. Paznoxwuts B psx Jlopana:

f(z):# 0<|z/<1.
z2(z+1)

f(2)= -, [2>1
2% +z

f(z2)= 2 z)<1

722 +1

3. Boruersl u ux

12. Beruetsl. OcHOBHAs

8. BLIUMCIMTL BBEIYETHI BO BCEX KOHEYHBIX

NpuMeHeHue TeopeMa O BbIUeTax . 0cOOBIX TOUKax (QyHKIHU:
13. Brluncienue BIUETOB ; tgz
B 0co0BIX TOUKax. Teopema (2) = , 7
0 BBIYETAX B PACLIUPEHHOMN " — Z z
KOMITJIEKCHOW TJTIOCKOCTH. 9 B
14. Jlorapudmuueckuii . BI‘%I/ICJ‘II/ITL BBIUETHI BO BCEX I/I3OJ'I6I/Ip0BaHHLIX
BhiueT. OCHOBHAS TEOPEMa 0CcOOBIX  TOYKax, BKIIOYas OECKOHEYHO
HHYIO TOYK s QyHKIUU:
anredpsl. Teopema Pymre. YHAJICHHYIO (1) Y> A1 QyHKI
22+
2
f(z)=e *
10. BeluucnuTh ~ WHTETpalibl € TOMOIIBIO
BBIYETOB:
sin z dz
s
. 7° + 4z
|z|=1 |z]=3
Z —_
4
4. OcHOBBI 15. IIpeobpa3zoBanue 11. IpoBepuTh, Kakue W3 yKa3aHHBIX (YHKLUH
OnepanuoOHHOI0 Jlarmaca. CBolicTBa ABISIIOTCSA (DYHKUIMSIMU-OPUTHHAJIAMH:
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HCYMCIIeHUSs OpPUTHHAJIOB U f(t)=b'n(t), b>0, b=l
n300paKeHHH. 2
16. Onpenenenne f(t)=e n(t),
OpPUTHHAJIOB TI0 12. Haititu w3o0pakeHue (GYHKIUH, HCIONB3YS
nzobpaxenuro. Dopmyra CBOWCTBa TMHEHHOCTH, IOJO0HS, CMELICHUS 1
Memnnuna. llepBas u 3ana3AbIBaHus:
BTOpas TeopeMa ft)=1+t, f()=sinwt, f(t)= sin”t,
PpasioxKeHusl. 3
17. Tlpumenenue f)=e"t,
OTEPAIMOHHOTO f(t) =sin(t —b)(t —b),
UCHUCICHUA VTS PEIICHUS | 13 Hajiti yron moBopoTa ¢ W KO3(D(HUIHEHT
OOBIKHOBEHHBIX Y
pacTsbkeHuss K B Touke Z, = 21  mpwu
g hepeHITHaTBHBIX o
ypaBHEHHIA. otobpaxenun f(z)=e™" (COS y —isin y).
IIpomesxyTouHas

aTTecTaniusd - 5K3dMeH

CocraBurensb (1):

KaHJ. nel. Hayk ['puaunna B.b.

(@amunus, unuyuanst u dondicHocme npenooasamers (ei))
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