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1 eap TUCHUTIHHBI.

B pesynprare OCBOCHHMS [aHHOW JUCLMUIUIMHBI Y

oOyJaromierocsi JoJKHa OBIThH

chopMUpOBaHAa KOMIIETEHIIMS OCHOBHOW Mpo(deccCHOHANBLHON 00pa30BaTeIbHOM MPOTPaMMBbI

OakanaBpuata OITK-1.

CO,I[Cp}KaHI/IC KOMHGTCHHI/Iﬁ KaK INTaHUPYEMBIX PE3YJIbTaTOB 06y‘IeHI/I$I 110 JUCHMIIJIINHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

Haumenopauue Buja Hanmenosanue Koz u HazBaHKMe KOMIIETEHIIUN
KOMITCTCHIH KaTeropuu (TPyIbl)

(ynusepcanvHas, :

obwenpogeccuonanvras, KOMITCTCHIIMHA

npogheccuonanvbHas)

ObmenpodeccuonanpHas

OIIK-1 CiocobeH npuUMEeHSITh
(dyHIaMeHTaIbHbIE 3HAHHS, TI0JTyYCHHBIC B
o0yacTu MaTeMaTHYECKUX U (MJIIH)
€CTECTBEHHBIX HayK, 1 UCIIOJIb30BaTh UX B
poECCHOHAIIBHON e TETHHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETEH M i
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS KOMIIETEHUUH, (OpMUPYEMbIE TUCITUILINHOM

Kon v Ha3sBanue

NHnukaTtopsl JOCTUAKEHUS

JMCUUIUIMHBI U IPAaKTUKH,

KOMIIETCHLIUH komneteHuuu o OITOIT ¢dhopmupytromme kommetennuo OO
OIIK-1. Cocoben 1.1 cTporo moka3siBaeT Bb1.0.10 MaTemaTHn4ecKuit
MIPUMEHSATD MaTeMaTUYeCKHe aHaIM3

(yH1aMeHTalIbHbIE yTBepxkAeHUs, ocHOBbIBasich | b1.0.11 Anredpa u reometpus

3HaHWUSI, TOJTyYCHHBIC B
oOnactu
MaTeMaTHYECKUX U
(WIM) eCTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
UX B
npodeccnoHanbHOM
JeSATEIbHOCTH

Ha (paKTax ¥ KOHLEMIUIX
TeopHil B 00JIaCTH
MaTEMaTHYECKUX U
€CTECTBEHHBIX HayK, BBLIEIIAS
IJIABHBIE CMBICIIOBBIE
ACIEKThI B JOKA3aTENbCTBAX;
1.2 Pemaer npakTuyeckue
3aJ]a4l Ha OCHOBE
(byHIaMEeHTaIbHBIX 3HAHUN B
o0yacTu MaTeMaTHYECKUX U
€CTECTBEHHBIX HAyK

1.3 Pemaer
npodeccuoHaIbHbBIE 3a/1a41 B
HUCCIIEN0BATEILCKON U
IIPUKIIATHON EATENBHOCTH,
UCIIOJIb3YS] OCHOBBI
COBPEMEHHBIX
MaTE€MaTHYECKNX TEOPHUI

b1.0.13 /TuckpeTHast MaTeMaTHKa
b1.0.14 Teopus BeposTHOCTEHN U
MaTeMaTH4YecKas CTaTUCTHKA
b1.0.17 Juddepenumanbubie
YpaBHEHHUS

b1.0.20 ®u3zuka

b1.0.25 Teopus urp u
HCCIIEIOBAHKE Ollepalui
b2.0.02(Y) Hayuno-
uccreaoBarenbekas pabora
(mony4eHue NepBUYHbBIX HaBBIKOB
HAay4YHO-MCCIEN0BATEIbCKON
paboThI)

OT/.01 BeipaBHUBaromuii Kypc
MaTeMaTHKU U HHPOPMATUKU

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanne
Tabmuma 3 — 3Hanus, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTHHON

Kon u Ha3BaHue
KOMIIETEHILINT

Nunukatopsl JOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHMUILIMHON

3nanus1, yMmeHus, HaBbIkH (3YB),
bopMupyemble TUCIUIUTNHON

OIIK-1. Cnocoben

1.1 cTporo noka3biBaeT

3HAThL:
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Kon u Ha3sBaHue

I/IH,I[I/IKaTopBI JOCTHKCHU S

3nanus, ymeHus, HaBbIkH (3YB),

KOMIIETECHIINH KOMIIETCHIINH, 3aKpeIUICHHBIC | (DOpMUpPYEMBIC TUCITUTLTNHON

3a JUCHUILIMHON
MIPUMEHSATD MaTEeMaTUYECKHE — OCHOBHBIE (haKThl, KOHLENIUH U
GynaameHTanbHbIE YTBCPAKACHHUS, OCHOBBIBASAChH | MPUHLIMIBI MATEMAaTHYCCKOIO aHAIN3A.
3HaHUSA, Ha (paKTax ¥ KOHLEMIUIX YMeTh:
MNOTYICHHBIC B Teopuii B 00acTu — TPaMOTHO ITOJIE30BATHCS SI3BIKOM
obusacTu MaTEMaTUYECKUX U

MaTEMaTHYECKHUX U
(W) eCTECTBEHHBIX
HayK, 1
UCIIOJIb30BATh UX B
npodeccnoHaTBEHOMI
TSI TeTbHOCTH

€CTECTBEHHBIX HayK,
BbIJIETISIS TTIaBHBIE
CMBICJIOBBIE aCIIEKThI B
JTI0Ka3aTeNbCTBAX;

1.2 Pemaer npakTuueckue
3aJjaul Ha OCHOBE
($yHIaMeHTaJIbHbIX 3HAHUN
B 00J1aCTH MaTeMaTHYECKHUX
U €CTECTBEHHBIX HayK

1.3 Pemaer
npoQeCCHOHANIbHBIC 3a/1a4l
B HCCJIEJIOBATEIHCKOM U
MPUKIIATHON 1A TEIbHOCTH,
UCIIOJIB3YS] OCHOBBI
COBPEMEHHBIX
MaTEeMaTHYECKUX TEOPHit

MaTEeMaTUYECKOI0 aHaJIN3a;
— CTpPOro JI0Ka3bIBaTh
MaTEMaTUYECKUE YTBEPKACHUS B
00J1aCTH MaTeMaTUYECKOTO aHaJIH3a,
BBIJIETISIS TIIABHBIE CMBICIIOBBIC
aCIEKThI B JJOKA3aTeIbCTBAX;

— NPUMEHSATD 3HAHUA
MaTEMaTUYECKOI 0 aHaJIn3a JUIst
pelueHus IPaKTHYECKUX 3a4a4.
Baagern:

— CIOCOOHOCTBIO peularh
npodeccuoHaIbHbIE 331241 B
HCCIIEA0BATENBCKON U IPUKIIATHON
JESATEIIBHOCTH, UCIIOJIb3YSI OCHOBBI
MaTEeMaTUYeCKOro aHau3a.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tab6muia 4 — O6beM U TPYJA0EMKOCTh AUCITUTUTHMHBI IO BUJAM YUEOHBIX 3aHITHI

. O0BéM HacoB 1o
OOmias Tpy/1I0eMKOCTh H BHJIbI yueOHOW paObOTHI 110 TUCIUILIMHE,
dhopMaM o0yueHwMsI
MPOBOJIMMEBIE B pa3HbIX Gopmax
0®0
1 O6mias TpyA0EMKOCTh JUCIIUILIAHEI 684
2 KonrakTHas paboTa 00y4arommxcs ¢ mperoaasareneM (10 BUIAM YYeOHBIX 250
3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 250
B TOM YHCJIE:
JIEKIIUHA 100
MIPaKTHYECKNE 3aHATH, CEMUHAPHI 150
Bueaynuropnas pabora (Bcero):
3 CamocrosTenbHas pabota odyuatomuxcs (Bcero) 326
4 TIpomesxyTouHas aTTecTalus 00ydaromerocs 108
- ak3ameH (1 cemectp);
- 3a4eT ¢ OIEHKOMH (2 cemMecTp);
- 9k3ameH (3 cemectp);
- 9K3aMeH (4 ceMecTp).

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U COAePKAHME TMCHMILIMHBI.

3.1 YyeOHO-TeMaTHYeCKHIl IVIaH
Tabnuua 5 - YueOHO-TeMaTHUeCKui mi1aH 04HOM (hOpMbI 00yUSHHS

HCOC
VIH

O6mas
TPYLOEMK

TpynoeMkocTb

PaSILeJ'IBI U TEMblI OUCHUIIIHMHBI sansTHif (1ac.)

DOopMBI TEKYIIETO KOHTPOJISL U
MIPOMEKYTOYHOU aTTeCTAllHU
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IO 3aHSTHUSIM OCTbH 090 yCIeBaeMOCTH
(6ceco | AymuropH.
uac.) 3aHATHSA CPC
JIEKL. |MpakT,
Cemectp 1
1. BBegenue B anaju3
1-2 1.1. ®dyHkuus 16 4 6 6 KonTtpoinbnas pabora, Tect
3-4 1.2. llpenen yucmoBon 14 4 4 6
MOCJIEIOBATEIBHOCTH KontponbsHas pabora, Tect
5-7 1.3. Tlpenen ¢pyHKIUU 26 6 10 10
8-9 1.4. HenpepbIBHOCTD (hyHKITHH 16 4 6 6 KonTtpoinbHas pabora, Tect
2. InddepenunaibHoe
ucyucjeHue GyHKIUM OJHOM
nepeMeHHOM
10-12 | 2.1. TIpousBoaHas 26 6 10 | 10
13-16 | 2.2. [IpunokeHus IpOU3BOIHOM 30 8 12 | 10 KontpornbHast pabora
Tecr
17-18 | 2.3. Iuddepernman GpyHKIIIU 16 4 6 6
[IpomexyTouHas aTTecTarys 36 9K3aMeH
HUTOI'O no 1 cemecTpy 180 36 54 | 54 36
Cemectp 2
1. UaTerpanbHoe HCYHCIEHHE
¢dyHKUMU 0HOII TepeMeHHOMH
1-4 | 1.1. HeompeneeHHbIN HHTETpa 36 8 8 20 KonTtposnbHas pabora, Tect
5-6 | 1.2. OnpeneneHHbId HHTETPAT 18 4 4 10 "
HJMBUyaJIbHOE 3a/IaHUC
7-8 | 1.3. [IpunoxeHus onpeaeleHHOro 18 4 4 10 Tecr
WHTErpaia
2. DyHKIHUM HECKOJIBKHX
nepeMeHHBIX
9-10 | 2.1. Onpenenenne GyHKIUHT OIBYX U 18 4 4 10
Oosee mepeMeHHbIX KonrtponbHas padota
11-13| 2.2. [IpousBoHBIE U 27 6 6 15
mddepeHInanbl GyHKIUA
HECKOJBKHX MePEMEHHBIX
14-16 | 2.3. DkcrpeMyM GYHKLIUH ABYX 27 4 4 19 Keiic-3amanne
MEePEMEHHBIX
17 | IlpomexyTo4Has aTTECTALMS 3ayem ¢ OYyeHKouU
HUTOI'O o 2 cemecTpy 144 30 30 | 84
Cemectp 3
1. Paanl
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.Psags1 ®ypne 30 4 6 |20 Konrtponbhas pabota
2. UnTerpajibHoe NCYHCICHHE
(yHKIMM MHOTHX NepeMeHHbIX
12-15 | 2.1. /IBoiiHble U TPOHHBIE HHTETPAJIBI 29 4 8 |17 KonrtponbHas pabota
16-17 | 2.2. KpuBonuHelHbIe HHTEIPAJIbI 21 2 4 115 KouTposbHas padbora
IIpoMexxyTouHast aTTecTarys 36 IK3AMEH
HUTOI'O no 3 cemecTpy 180 18 34 | 92 36
Cemectp 4
1-5 1. ®yHKINH KOMIIJIEKCHOTO 44 4 10 | 30 KonTponkHas padora
NepeMeHHOr0




= OO6mas TpynoeMKoCcTh

B TpymoE€MK|  3aHATHH (Jac.)

= Pasgensl 1 TeMBl JUCHUIIAHEI 0CTh [9]6]0) PopMmbI TEKYIIETo KOHTPOIIS 1
5 (8C€20 AN IIITODEL MPOMECIKYTOYHOU aTTCCTALIUN
5 110 3aHATHAM yAuTop YCIEBAa€MOCTH

I uac.) 3aHATHS CPC

2 JIEKIl. |[PaKT,

6-9 2. DYHKIHOHAJIbHbBIE PS/IbI 34 4 8 22 KonrponsHas pabora

10-13 | 3. BolueThl M HX MPUMEHEHHE 36 4 8 24 KonrtponbHas padoTa

14-16 | 4. OcHOBBI ONEPANHOHHOTO 30 4 6 20 KonTponbkHas pabora

HCYHUCICHUS

[MpomexyTouHas aTTecTanus 36 9K3aAMEH

HUTOTI'O no 4cemectpy 180 16 32 | 96 36

BCEI'O 684 100 | 150 | 326 108

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH PadoThI
Tabnuna 6 — ConepxaHue TUCIUTUITMHBI
No HaumenoBanue paznena,
ConepxaHue 3aHITHS
/o TEMbI IUCIHILIIHHBI
Cemectp 1
Codepotcanue n1eKyuoHHo20 Kypca

1 BBenenue B anaaus

11 OyHKUIUA 1. TTonsrue pynkuuu. [Tonsitne MuoKecTBa. Onepanuu Hal
MHOxecTBaMU. IloHsTHE OKpecTHOCTH TOUKH. DYyHKIMOHATIbHAS
3aBUCHMOCTb. | paduk (HyHKIHIH.

2. I'paduky OCHOBHBIX 3NieMeHTapHbIX QyHKIUH. CriocoObI
3aganus pyHkuun. OcHOBHBIE cBolicTBa QyHKIMU. OOpaTHas
¢ynkuus. CnoxHas GyHKIUSL.

1.2 [Ipenen yucnoBoit 3. UncioBbIe MOCIe0BaTeIbHOCTH U UX CBOMcTBAa. OrpaHnYeHHbBIE

MOCJIE/I0BATENILHOCTH W HEOTpaHUYEHHBIE MTOCIIEeI0BATENILHOCTH. BECKOHEUHO Mallbie 1
0ecKOHEeYHO OO0JIBIINE MTOCIIEI0BATEIBHOCTH.
4. Ilpenen 4nuCIOBON MOCIEIOBATEIBHOCTH U CIIOCOOBI €r0
BbIUUCIeHHs. CXOISAIINECS MOCIEI0BATENILHOCTH U KPUTEPHA
Kormm.

13 [Ipenen Gpynkun 5. Ilpenen ¢pynkunu. OnHocTOpoHHME Ipenenbl. beckoneuno
MaJible BeInurHbl. CpaBHEHHE OecKOHEUHO ManbiXx OCHOBHEBIE
SKBUBAJICHTHOCTH.

6. beckoneuHo Gospiire BennuuHbl. OCHOBHBIE TEOPEMBI O
npeaenax.
7. 3ameuarenbHble ipeaensl. HeonpenenenHocTy.

14 HenpepwiBHocTh GpyHkiun | 8. HenpepbiBHOCTH GyHKITUH B TOUKe. TOYKH pa3pbiBa QYHKIHH U
ux kiaccudpukanys. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX
byHKIMAX.

9. HempepbIBHOCTH yieMeHTapHbIX QyHKIHA. [T100ansHbIe
CBOWCTBa HeNpepbIBHBIX QyHKIMKA HenpepsiBHOCTD QyHKUINHM Ha
UHTEpBaJie U Ha oTpe3ke. CBoicTBa QYHKIMIA, HEIPEPBIBHBIX Ha
OTpE3Ke.
2 JuddepenuuansbHoe
HcunciaeHue GyHKIuu
OJHO¥ NmepeMeHHOI

2.1 [TpowsBoanast 10. 3apayn, NPUBOASIIIKE K IOHATHIO IPOU3BOIHOM. OnpeseeHue
npou3BoaHoM. [IponsBoaHas u aAuddepeninan. YpaBHEHHE K
KacaTeJIbHON M HOpMalli K KpUBOU. CBA3b MEXAY
HENPEPBIBHOCTHIO U TUPPEPEHITUPYEMOCTHIO (DYHKIIHH.

11. Cxema BBIUUCIICHHS TPON3BOAHON. OCHOBHBIC IpaBUIa
muddepenunpoanus. [IponsBonHas ci10xHOM U 0OpaTHON
¢ynkuun. [Ipon3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIIHH.

12. TuddepennmpoBanmie HEIBHBIX ¥ NapaMETPHUICCKHU 33 JaHHBIX
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n/m

HaumenoBanue pasnacia,
TCMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

¢ysxmwii. Jlorapudmuaeckoe nuddepeHnnpoBaHue.
ITpon3BoAHBIE BBICIINX TTOPSIKOB. .

2.2

ITpunoxenus IpoOU3BOIHON

13. OcHoBHble TeopeMbl Au(HepeHINaTbLHOTO HCUHCTICHHS
(®epma, Poms, Jlarpamka). IlpaBumo Jlommrars.

14. Bospactanue u yobiBanue QpyHKIui. DKCTpeMyM (QyHKITHA.
HauOonbiiee v HanMeHblIee 3HaUeHUsT (DYHKIIUU Ha OTPE3Ke.

15. Bemyknocts (yakmun. Toukn nepernda. ACHMOTOTH rpaduka
(GyHKITHH.

16. OOmas cxema uccieoBanusl QYHKIMHA U TOCTPOSHUS UX
rpa¢uKoB

2.3

Huddepenuman GyHKIHIN

17. lonstue nuddeperimana GyHKINN, €TO TEOMETPHIECKUI
CMBICIL.

18. Ilpumenenue auddepennuana B mpuOIMKEHHBIX
BerarcIeHUsIX. Jnddepennnansl BRICIIMX MOPSIIKOB.

Cooe

oHCAHUEe NPAKMUYECKUX 3aHAMU

u

BBenenue B anaans

11

OrnpeneneHnue CBONCTB
(GYHKIHIA 1 TIOCTPOEHHE
rpadukoB

1. HaxoxneHue 001acTH ONpeIeICHUs U 00JIaCTH 3HAUCHUI
(GyHKITHH.

2. Omnpenenenne CBOUCTB (PYHKIIUN: YE€THOCTD, HEUETHOCTH,
NEpUOANIHOCTL, OTPAHUYCHHOCTHb, MOHOTOHHOCTD U P.

3. Iloctpoenue rpadukoB GyHKIHUH.

1.2

Haxoxnenue npenena
YHUCIIOBOH
MOCJIeI0BAaTEIbHOCTH

4. HaxoxeHue mpeiesna 9iuCcIIOBON MOCIeI0BaTeNFHOCTH TI0
OTIpEeIEJICHUIO.

5. Tlpenen 4ncinOBON MOCIENOBATEIBHOCTH H CIIOCOOBI €T0
BBIYHCIIeHUA. CXOAsIIuecs MoCieI0BaTEIbHOCTH U KPUTEPUN
Komm.

13

Haxoxnenue npenena
GyHKIMH

6. Haxoxnenve npesiena GyHKIUH MO ONPEEIICHHIO.

7. HaxoxxieHre 0THOCTOPOHHMX TpeziesioB. beckoHeuHo manbie
BennuuHbL. CpaBHEHHE OECKOHEUHO MajbIX. beckoHeuHo Oonbline
BEJIMYHHBIL.

8. HaxoxeHue npeiesioB ¢ HCTIONb30BaHHEM OCHOBHBIX
SKBUBAJICHTHOCTE.

9. HaxoxieHue npeienoB Npu MOMOIIH IIEPBOTO U BTOPOTO
3aME€UaTCJIbHBIX MTPEACIIOB.

10. PackpbiTHe HEOIPeIeICHHOCTEH.

14

Hccnenoanne dhyHKIMI HA
HENPEPHIBHOCTH

11. UccnenoBanue GpyHKIMI Ha HETIPEPHIBHOCTD, UCXO/IS 3
OIpeIeIIeHHS.

12. HaxoxeHue Touek pa3pbiBa QYHKIIMU U WX KIaCCHQHUKAIINSI.
13. HenpepbIBHOCTH (hyHKIIMM Ha MHTEPBAJE U Ha OTPE3Ke.
Hcnonb3oBanue CBOWCTB (DYHKIIMH, HEMPEPHIBHBIX HAa OTPE3KE.

JuddepenuuanbHoe
HcuyucjaeHue pyHkoun
OJHO¥ NmepeMeHHOI

2.1

Huddepenuuponanne
GbyHKIMIA

14. Pemenue 3a1a4, NPpUBOJAIINX K TOHATHIO IIPOU3BOIHOM.

15. YpaBHeHue K KacaTelsHOW M HOpMaJH K KpuBoi. Haxoxaenne
CBSI3U MEXJTy HENPEPBIBHOCTHIO U TU(PPEPEHIINPYEMOCTHIO
byHKUIUH.

16. HaxoxxieHre npon3BOIHBIX C HCIIOIb30BaHUEM TaOJIUIIbI
MPOM3BOAHBIX U TIpaBU UG hepeHInpOBaHuUS.

17.Haxox1eHre TpOU3BOAHBIX CJIOXKHON U 00paTHOM (QyHKLHMH.
18. uddepeHnmpoBanme HESIBHBIX U MApaMETPHUYECKH 3aJaHHBIX
¢byukiwmii. Jlorapupmuueckoe qudhepeHInpoBaHue.

2.2

TIpunoxenust nporu3BOAHOM

19. [IpuMeHeHHEe OCHOBHBIX TeOpeM AU(HEPEHIINATEHOTO
ucuucnenus (Oepma, Poss, Jlarpamxa).

20. Haxoxnaenue mpenenoB ¢yHKuui mo npasuiy Jlomurans.
21.HaxoaeHue MpOMEKYTKOB BO3pacTaHus U yObIBaHUS (YHKITHIA
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n/m

HaumenoBanue pasnacia,
TCMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

¥ TOYEK IKCTPEMyMa.

22. HaxoxxaeHre HauOoIbIIero 1 HAMMEHbBILETO 3HAYCHUH
(GYyHKLIMH Ha OTpe3Ke.

23. HaxoXJeHHE IPOMEKYTKOB BBIITYKJIOCTH, BOTHYTOCTH
rpaduka QyHKINK U TOYEK mepernda. ACUMOTOTH rpaduka
GbyHKIUH.

24 .Vccnenoranue GYHKIUH U IOCTPOCHUSI X TPaPHKOB.

2.3

Hcnonp3oBaHue MOHITHA
JuddepeHunan GyHKIUI
JUISL peIICHUS 33124

25. Haxoxnenue nuddepennmana GpyHknuu. ['eomeTpudeckuit
cMmbich nuddepeHnmana.

26. Ilpumenenue quddepennnana B mpuOIMKEHHBIX
BBIYHCIICHUSAX.

27. Haxoxaenue nudQepeHnnanoB BEICIINX MOPSAKOB

HpOMe)KyTO‘lHaﬂ aTTCCTalMsA - OK3AMEH

| Cemectp 2 |
CoOeporcanue 1eKyuonHo20 Kypca
1 HurerpaasHoe
HCUYHCIeHHe pyHkumnu

O/IHOI1 IepeMeHHO

1.1 | Heompenenennsiit uaterpan | 1. [lepBooOpa3Hast pyHKIMSA U HeOTpeAeIeHHBIA HHTETPal.
CBoiicTBa HEONpeAeIEHHOr0 HHTerpaa. Tabaua OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE HHTEIPHPOBAHUE.

2. MeTtox 3aMeHbI IepeMeHHOH. MeTo1 HHTErpUPOBAHUS 110
4acTsM.

3. MHTerpupoBanue pannoHaNbHBIX Jpo0eii.

4. lHTerpupoBaHue TPUTOHOMETPHUUECKUX (PYHKITHIA.
HHTerpupoBanne HppaloHaIbHbBIX (QYHKIHH.

1.2 | OnpeneneHHbIl HHTETPAT 5. [lonsTHE ONpEeIeHHOTO UHTErpaa, ero reOMEeTPHUYECKUH U
SKOHOMHUYECKHH cMbIci. CBOMCTBA ONpeIe]ICHHOT0 HHTETpaa.
®dopmyna HeroTona-JleitOnuma. Teopema o cpeaHeM.

6. 3ameHa nmepeMeHHOH U MHTETPUPOBAHUE MO YACTSIM B
ompeJieieHHOM HHTerpajie. HecoOCTBEeHHBIE HHTETPATIBL.

1.3 | [Ipunoxenus 7. Berancienue miomaaei miockux ¢Guryp. BrerauciieHue AmvHbL

OTIpeJIeJIEHHOT0 MHTerpaia IYTH.
8. Brruncnenue oobema Tena BpaleHus. Berancinenue miomanu
MOBEPXHOCTH BPAIICHUSI.
2 DYyHKIHUN HECKOTbKUX
nepeMeHHbIX
2.1 | Onpenenenue GpyHKIMN 9. Onpenenenne QyHKIMH ABYX U Ooyee mepeMeHHbIX. O0nmacTh
JIByX M 00Jiee IepeMEHHBIX ompeneneHus, Tpapuk (QyHKIHKM JABYX TepeMEHHBIX. JIMHUM
YPOBHSL.
10. Ilpenen n HepepbIBHOCTH (DYHKLIUH JIBYX NEPEMEHHBIX.
2.2 | IlpouzBonHbIE U 11.YactHeie  TPOM3BOAHBIE, WX TE€OMETPUYECKHA  CMBICI.
T depeHnnansl GyHKIUH [Ipon3BoaHas 1Mo HAMPABIEHUIO U TPATUEHT.
HECKOJIBKMX TIEPEMEHHBIX 12. JuddepenunpyemMocts U MONHBIA TuddepeHunan QyHKIUH.
[lpumenenne mnonHoro auddepeHumana K OPUOTMKEHHBIM
BBIYUCIICHHSIM.
13. IlpousBoxmHas cioXHOW (yHKIMH. YacTHbIE MPOU3BOJHBIE
BTOpOro mopsinka. KacarenpHas MJIOCKOCT W HOpPMallb K
MTOBEPXHOCTH
2.3 | OkcrpemMyM GYHKIMH ABYX 1. DkcTpeMyM (QYHKINU ABYX TEPEMEHHBIX.
MEPEMEHHBIX 2. YCIOBHBIN 9KCTPEMYM.
3. HauOonbuiee n HanMeHblIee 3HAYCHUS! GYHKIUN B 3aMKHYTOU
o0nacT.
Cooeporcaniie npakmu4eckux 3aHamuil
1 HHTerpannbHoe
HCYHUCICHUE (pyHkuun




HaumenoBanue pasnacia,

ConepxaHue 3aHATHS

n/n TEMb! IUCIUILIMHBI
O/THOM nepeMeHHOoi

1.1 | Haxoxnenue 1. HenmocpencTBeHHOE HHTETPUPOBAHHUE.

HEOTpeIeIeHHbIX 2. Meron 3aMeHBI IepeMEHHONW. MeTo] HHTETPpUPOBAaHUS 110
MHTErPaJIoB YJacTsM.
3. UHTerpupoBanne pallHOHAIBHBIX IPOOEH.
4. NHTerpupoBanre TPUTOHOMETPUIECKUX (QYHKIUH.
WuTerprpoBanme npparoHaNbHBIX (YHKITHH.

1.2 | Boruncnenue onpeneneHHbIX | 5. Beraucienne onpeneneHHbIX HHTETPANOB 1O GpopMyIte
WHTETPaJIoB Herorona-Jletionuma. Teopema o cpennem.

6. 3aMeHa epeMeHHOI ¥ UHTETPUPOBAHKE TI0 YacTsAM B
OIIpeIeIEHHOM HHTerpaie. Beruncnenue HecoOCTBEHHBIX
MHTErPAJIOB.

1.3 | [Ipunoxenus 7. Beruncienue miomaaen miockux ¢Guryp. Breruncienue anuHbL
OIpesieIeHHOT0 UHTerpaja IYTH.

8. Berancinenne o0bema Tena BpaieHus. Beranciaenne momaam
MOBEPXHOCTH BPAICHUSI.

2 DYyHKIMH HECKOJIbKUX
nepeMeHHbIX

2.1 | Omnpenenenue GpyHKINU 9. Haxoxnennme obmactu ompeneieHus — (QYHKIUH — IBYX
IBYX U OoJiee mepeMeHHbIX nepeMeHHbIX. [locTpoeHne TUHNUN YPOBHSL.

10. HaxoxaeHue TpeesioB W UCCIEOBaHUE Ha HENPEPHIBHOCTH
(GYHKUIMH OBYX [IEPEMEHHBIX.

2.2 | IIpousBoaHbIe U 11.HaxoxJieHue 4YacTHBIX NPOU3BOJHBIX MEPBOTO K BTOPOrO
muddepeHnnansl GyHKIUH nopsaKoB. [Ipon3BoHAas 1O HANIPABJICHUIO U TPAIUEHT.
HECKOJIbKMX TepEMEHHBIX 12. Tlpumenenue mnonHoro auddepeHana K MOPUOIMKEHHBIM

BBIYUCIICHUSIM.
13. Juddepennuporanue ciuoxHor ¢yHkuuu. KacarenbHas
TUIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.

2.3 | Haxoxnenue skcTpemyma 14. HaxoxneHue skcTpeMmyMa (GyHKIIMA ABYX ITEPEMEHHBIX.

(GYHKUIMH OBYX ITEPEMEHHBIX

15. HaxoxeHue yciaoBHOTro akcTpemyma. Dynkius Jlarpamxka.
16. HaxoxaeHue HauOOJBIIEr0 W HAWMEHBUIETO 3HAYEHUN
(GYHKIIMM B 3aMKHYTOH 00JacTH.

HpOMe)KyTO‘IHaSI aTrrecranus - 3advem c OL;QHKOLZ

| Cemectp 3

Cooeporcanie 1eKyuoHH020 Kypca

1

Panni

11

Yucosbie psAABL

1. IloHsATHE psifa U €r0 CXOMUMOCTH. DTaloHHKIE psiibl. CBOWCTBA
cxonsmuxcs psaoB. HeoOXoaumplii mpu3HaK CXOAMMOCTH.
JlocTaTounble TPU3HAKHN CXOIUMOCTH PSJIOB C ITOJIOKUTEITHHBIMA
qJIeHaAMH.

2. 3nakouepenyromuecs paasl. [Ipusnak JleitOnuna.
3HaKonepeMeHHbIe PsIbl. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTbD.

1.2

CreneHHbIE PAIBI

3. O06J1acTh CX0UMOCTH CcTereHHOoro psiaa. Teopema Adess.
HuddepenunpoBanne 1 HUHTETPUPOBAHUE CTETIEHHBIX PSIOB. Psin
Makxnopena u psan Teiinopa.

4. Paznoxxenue PpyHKIUH B cTeneHHbIE paasl. [[puMenenne psioB B
MPHOIMKEHHBIX BHIYHCICHHSIX.

13

Psner @ypre

5. lleprnognueckue Gpynkun. Ileproanyeckne npoueccsl.
Tpuronomerpudeckuii psa @ypoe. Paznoxenue B psg Oypoe 27
nepuoanyeckux GyHkui. Teopema dupuxie.

6. Paznoxenwue B psag Pypbe ueTHbIX GyHKIHUHA. Paznoxkenue B psaa
®ypbe HeueTHHIX QyHKIUNA. Pasnoxenue B psg Oypbe QyHKIMIA
MPOU3BOJIbHOTO Tiepuoaa [IpencraBieHue HenepruoauyecKon
dbyskimn psgom Dypee.

HHTerpannbHoe
HcunciaeHue GyHKIuu




HaumenoBanue pasnacia,

ConepxaHue 3aHATHS

n/n TEMbI JUCIIUIUINHBI
MHOI'HMX IlepeMeHHbIX
21 JIBOliHbBIE U TPOIHBIE 7. JIBOWHOW MHTETpaJl U €ro CBOMCTBA. I3MeHeHue mpe/ieioB
HHTETpajbl uHTerpupoBanus. CBe/leHrEe JBOMHOTO UHTErpajia K IOBTOPHOMY.
3ameHa nepeMeHHBIX B TBOMHOM mHTerpae. llonspras cucrema
koopauHart. [IpuioxkeHue ABOMHOro HHTErpasa.
8. Kybupyembie MHOXKeCTBa U TporiHOM nHTerpai. Chepudeckas u
LWIMHAPUYECKAs CUCTEMbI KOOpAHHAT. [IpuiioskeHre TpoMHOro
WHTErpaa.
2.2 | Kpuonuneitapie uaterpansl | 9. KpuBosmHeHHBINH HHTETpa IepBOro poja. Beraucienue maccel

HeOAHOPOoIHOM nyru. KpuBoauHetHbIM HHTETpall BTOPOTO poja.
®opmyna Octporpazackoro-I'puna. [IpunoskeHus: KpUBOIMHEHHOTO
WHTerpajia BTOPOTro pPoja.

Cooepoicanue npaxmu4ecKux 3ansamuil

1 Psabl
1.1 | HUccnenoBanue Ha 1. MccnenoBanue psaIoB Ha CXOAUMOCTD IIPU MOMOIIH
CXOIUMOCTb YHCIOBBIX HEO0XOIUMOT0 MPU3HAKA CXOAUMOCTH M IIPU3HAKOB CPABHEHMUSL.
psAa0OB 2. UccnenoBanue psiioB Ha CXOAMMOCTb IIPH MTOMOLIH TPU3HAKOB
Komm u Jlanmambepa.
3. UccnenoBanue Ha CXOOMMOCTh 3HAKOYEPELYIOLINECS PSAIOB.
4. OnpenencHue aOCONIOTHON U YCIIOBHON CXOJIMMOCTH
3HAaKOMEPEMEHHBIX PSAJIOB.
1.2 | Paznoxenne (HyHKIHIA B 5. luddepennmpoBanre u HHTErPUPOBAHUE CTETICHHBIX PSIOB.
CTEIICHHBIE PSbI 6. Paznoxenue dyHkIuii B psag MakiopeHa.
7. Paznoxxenne ¢pynkuuii B psg Teitnopa.
8. IlpumeneHue psiIoB K MPUOJMKEHHBIM BBIUUCICHHSIM.
1.3 | Paznoxenue ¢yukumii B | 9. Pasnoxenue B psiag @ypbe 27 neproanueckux GyHKIHUM.
psiael Dypbe Teopema J{upuxie.
10. Pasnoxxenwue B psig @ypbe yeTHbIX GyHKIM. Paznoxenue B
psan @ypbe HeYeTHBIX (HYHKIUH.
11.Paznoxenue B psx Pypre QpyHKIMIA TPOU3BOIBHOTO EpHOIA
[IpencraBienue Heneproandeckoil GyHknuu psgom Pypoe.
2 HNuTterpanbHoe
HCYHUCIeHHe (PyHKIMHU
MHOTHX IepeMeHHbIX
2.1 | BeruuciieHue q1BOMHBIX U 12. 3meHeHue npeiesioB nHTerpupoBanus. CBelIeHUE TBOMHOTO
TPONHBIX HHTETPAJIOB MHTerpajia K HOBTOPHOMY.
13. Boluncienne JBOMHBIX HHTETPAIOB 3aMEHOU MEPEMEHHBIX.
14. IlpunoxxeHre ABOHHOTO HHTETpaa.
15. Beruncnenve TpoiiHbix nHTerpaios. Cheprudeckas u
OWIMHIpHYECKas CUcTeMbl KoopauHaT. [IpunoxxeHue TpoiHOTo
MHTErpasa.
2.2 | Beruncienue 16. BeruncieHre KpUBOJUHEHHBIX HHTETPAJIOB IIEPBOIO POJa.

KpHBOHHHeﬁHBIX HUHTETpajioB

Beruucnenue maccbl HeOqHOpOoAHOU nyru. [Ipunoxxenus
KPUBOJIMHEIHOTO MHTErpajia BTOPOro poja.

HpOMe)KYTO‘-IHaSI aTTCCTAlIUA-OK3AMEH

| Cemectp 4
Cooeporcarniie 1eKYUOHH020 Kypca
1 DOYHKIUHN KOMILIEKCHOT 0 1.0npenenenue GbyHKIIH KOMILIEKCHOT'O MIEPEMEHHOTO
TepeMeHHOro I'eomerpudeckoe  m3obpakenne DKII.  Ilpenen  pyHKumm

KOMIUIEKCHOTro nnepemeHHoro. HenpepwsiBHocTs OKII.
Onpexaenenne mpon3BoaHol. AHamuTrnaHOCTh DKII.
2. Nurerpan ot OKII. [Ipumenenne naTerpanbueix popmyn Komm
K BBIYHCIICHUIO HHTETPAJIOB.

2 DYyHKUMOHAJIbHbIE PAIBI 3.YucnoBsle psAbl ¢ KOMIUIGKCHBIMEH — 4iieHamu. CBOHCTBa

CXOJIALIUXCS PSATIOB.
CrerneHHbIe KOMIUIEKCHBIC psJibl. Teopema AGers.
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Ne HaumenoBanue pasnena,

ConepxaHue 3aHATHS
n/n TEMBI JIUCIATITHHBI

4. Pan Teiinopa. Teopema o paznoxennn QyHKIUH B psi Teitnopa.

3 Boiuernl U ux npumMenenue | 5. Hynm anamutuueckod ¢yHkuuu. M3oampoBaHHBIE 0COOBIE
Touku. [Ipr3Haku 0cOOBIX TOYEK.

6. Beryer ananutudeckoi GyHKIUKM B 0000 TOUKE.

OcHoBHasg TeopeMa O BBIUETaX. beckoHeuHO yman€HHas ocobas

TOYKA.
4 OCHOBBI OTIEPAIIMOHHOTO 7. OmnepanmoHHOE UCYMCICHHE. HaxoXjaeHWe OpuruHajia To
HCYHUCIECHUSA n3o0pakennto. Haxoxaenne n3o0paxeHn.

8. Pemenune nuueiHOoro mudQepeHnnansHOr0 ypaBHEHHSI N-HOTO
MOPsIZIKA C MOCTOSIHHBIMU KO3 HUIIMEHTaMU.

Coodepotcanue npakmuieckux 3aHamull

1 DYHKIUH KOMILIEKCHOT O 1. IuddepermmpoBanne GyHKIHHA KOMIUIEKCHOTO TIEPEMEHHOTO.
nepeMeHHOro 2. CpoiictBa quddepeHIupyeMbIx QyHKIUH.

3. Ananutndeckue QpyHKIHN

4. NnTerpupoBanne QYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

5. Beluucnenue HHTErpajioB.

2 DyHKIHOHATBHBIE PSABI 6. YucnoBble psaabl ¢ KOMIUDIGKCHBIMH uieHamu. CBoiicTBa
CXOJISIIINXCS PSIOB.

7. CreneHHbBIE KOMITIEKCHBIE psabl. Teopema Abens.

8. Pasnoxxenue pynkuuu B psin Tetinopa.

9. Psag Jlopana.

3 Bobruern! u ux npumerenue | 10-11. [IpiMeHeHre BBIYETOB K BEIYUCICHHIO HHTETPATIOB
oT (pyHKIMI NEHCTBUTENFHON TIepEMEHHOM.
12-13. BeuncneHne HECOOCTBEHHBIX HWHTETPAJOB C IMOMOIIBIO

BBIUETOB.
4 OCHOBBI ONIEPAIHOHHOTO 14.HaxoxaeHne opuruHaia no u300paxeHuIo.
HCYHCIIeHUSA 15. HaxoxneHune nu3o0paxeHuil.

16. Pemrenue nuHeliHOTO MUQQepeHINAIFHOTO ypaBHEHUS N-HOTO
MOPSIJIKA C MOCTOSIHHBIMU KOO QHUIIMEHTAMHU.

HpOMe)KYTOLIHaH ATTCCTAlIUA-OK3AMEH

4 Tlopsimok OUeHMBAHUSI yclneBaeMOCTH M CcHOPMHPOBAHHOCTH
KOMIIETCHIMH 00yYaloIIerocs B TeKylei U MPOMesKYTOYHOM aTTeCTAalUMU.

JI7sl TIOJIOKUTENHHOM OLIEHKH MO0 PE3yJIbTaTaM OCBOCHHS TUCIHUILIMHBI 00y4aromeMyc
HHGO6XO,I[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHLIC BH/IbI y‘Ie6H0fI pa6OTI>I. OI_ICHKa PE3yJIbTAaTOB
paboThl oOydarorierocst B 0amiax (Mo BuaaM) MpuBeeHa B Tadymiie 7.

Tabmuma 7 - bBamnpHO-peHTHHrOBas OIEHKA PpPEe3ylbTaToOB y4eOHOU  paboThI
oOyuatromuxcs o Bugam (bPC)
1 cemectp
VYuebnas pabora |Cymma  |Buapl u pe3ynbTaTh OrneHka B aTTecTaluu Banst
(BUIIBI) 6amioB  |yueOHON pabOTHI (17 nepnenn)
Tekymas yae6Has |60 Tect 5 6ayioB (IMOPOTOBOE 3HAUCHNE) 5-10
pabota B cemecTpe 10 6amoB (MakCUMaIbHOE 3HAYCHNUE)
KonTtpombabie paboThI 3a oxny KP ot 510:10 6anmoB
(3armTa KOHTPOJIBHOI 56asu10B (TIOpOTOBOE 3HAYECHUE) 20- 40
paboThI) 10 GayutoB (MakcUMaIbHOE 3HAYCHHUE)
(4 pabotsl)
Kelic-3ananue 56asu10B (TIOpOTOBOE 3HAYECHUE) 5-10
10 GayutoB (MakcUManbHOE 3HaYCHUE)
HToro no tekyuieii pabore B cemecTpe 30-60
IIpomexyrounas |40 Pemrenue 3amaum 1. 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
aTTecTanus 10 6as10B (MaKCHMaIbHOC 3HAYCHHE)
(aK3amMeH) Perenve 3amauu 2. 5 6a10B (IIOPOrOBOE 3HAYCHHUE) 5-10

10 6as1;10B (MakcUMaJIbHOE 3HAYCHHUE)
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Bomnpoc ounera Nel 5 6a/10B (OPOroBOE 3HAYCHHE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAYCHUE)
Bompoc 6unera Ne2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNUE) 5-10
10 6ans10B (MaKCHMaIILHOE 3HAYCHUE)
HToro mo mpoMeKyTo4Hoi arTecTanuu (3K3aMeHy) 20-406.
CymMapHasi OlleHKA 10 JHCHHIIHHE: CymMma 6asmoB TeKymie u mpoMexyrouHoit arrecrarmn 50 — 100 ©.
2 ceMecTp
VYuebnas padora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTEeCTAIllN Bamer
(BUIBI) 6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymast yueOHas |80 WnnuBuayansHOE 3a 13 ot 10 o 20 Gannos 10-20
pabota B cemecTpe 3a/1aHme 1006am10B (TTOpOTrOBOE 3HAUCHIE)

20 6ayu1oB (MakCMMaJIbHOE 3HaYEHHE)

KoHTponbHbIe paboThI

3a onuny KP ot 1010:20 6annos

(3aruTa KOHTPOIBHOI 106amoB (moporoBoe 3Ha4eHUE) 20 - 40
paboThI) 20 6aI0B (MaKCUMAIbHOE 3HAUYCHUE)
(2 pabotsr)
Keiic-3amanue 100a10B (MOPOTrOBOE 3HAUCHHE) 10- 20
20 6ayu1oB (MakCMMaJIbHOE 3HAYEHHE)
Hroro nmo Tekyuieii pa6ore B ceMecTpe 40 - 80
IIpomexxyrounas |20 Pemenne 3amaun 1. 5 6ayutoB (MOPOTOBOE 3HAYUCHUE) 5-10
aTTecTanug (3a4er 10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
C OIICHKOH) Bompoc 6unera Nel 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
HToro mo mpoMe;KyTOUHOIi aTTecTallMH (32U€T C OLIEHKOIT) 10 -20 6.
CyMMapHasi OlleHKA 110 JHCIMILIHHE: Cymma 0asioB TeKyleH U MpoMexyTouHou arrectauuu 50 — 100 6.
3 cemecTp
VYueOHas padbora |Cymma  |Bumbr u pe3ynsTaTh OueHka B aTTecTalluu bannst
(BUIBI) O0amtoB  |y4eOHOU pabOTHI (17 nenenp)

Texymas yaeOHas

60

KoHTponbHbIe paboThI

3a omny KP ot 7-810:15 6anmos

pabota B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aas10B (OPOTOBOC 3HAUCHUE) 30- 60
paboTsl) 15 6anJ10B (MakCHUMaJIbHOE 3HAYCHNUE)
(4 pabotsr)
HToro mo Tekyuieii padore B ceMecTpe 30-60
IIpomexxyrounas |40 Pemenne 3amaun 1. 5 6a10B (IOPOTOBOE 3HAYCHUE) 5-10
aTTecTanus 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
(’K3aMeH) Pemrenue 3amaum 2. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
10 6anJ10B (MaKCHMaJILHOE 3HAYCHUE)
Bompoc 6unera Nel 5 6asnoB (1IOpOroBoe 3HaYCHNUE) 5-10
10 6anoB (MakcUMaIbHOE 3HAUCHHUE)
Bompoc 6mtera No2 5 6ans10B (MOpOTOBOE 3HAUCHUE) 5-10
10 6astoB (MakcHMaJbHOE 3HAUCHHUE)
HToro mo mpomMeKyTo4Hoi arrecTanuu (3K3aMeHy) 20-400.
CymMapHasi OlleHKa 10 JHCHHIIHHE: CymMma 6amtoB TeKymied u mpoMmexyrouHoi arrecrarmn 50 — 100 ©.
4 cemecTp
VYuebnas pabota |Cymma  |Buapl u pe3ynbTaThbl OrneHka B aTTecTalyu Banst
(BUIBI) OamioB  |yueOHOU paboThI (17 nenenp)

Texymas yueOHas

60

KonTtpomasHbie paboThI

3a oxny KP ot 7-810:15 6ammor

pabota B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6aJs10B (IOPOrOBOE 3HAUCHHUE) 30- 60
paboThl) 15 6annoB (MakcuMaIbHOE 3HAYCHUE)
(4 pabotsl)
HToro no tekyuieii pabore B cemecTpe 30-60
IIpomexyrounas |40 Pemrenue 3amaum 1. 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
aTTecTanus 10 6ay10B (MaKCHMaIbHOC 3HAYCHHUE)
(’Kx3amMeH) Pemrenue 3amaum 2. 5 6ayutoB (TTOpOrOBOE 3HAYUCHNE) 5-10

10 6anJ10B (MaKCHMaIIbHOE 3HAYCHUE)

12




Bomnpoc 6uiera Nel 5 6a/10B (OPOroBOE 3HAYCHHE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAYCHUE)

Bomnpoc 6mera No2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNUE) 5-10
10 6ans10B (MaKCHMaIILHOE 3HAYCHUE)
HToro mo mpoMeKyTo4Hoi arTecTanuu (3K3aMeHy) 20-406.
CymMapHasi OlleHKA 10 JHCHHIIHHE: CymMma 6asmoB TeKymie u mpoMexyrouHoit arrecrarmn 50 — 100 ©.

B npomexxyTouHOW arTecTalMy OLEHKa BBICTaBIseTCS B BenoMocTh B 100-0amibHOM
IIKajie ¥ B OyKBeHHOM 3KBUBayieHTe (Tabnuma 8)
Tabmuna 8 — Coornecenne 100-0anabHOM mKagbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOCHUS Ox3zamen 3auem
Cymma HabpaHHbIX . -
6106 JHMCUHIUTAHBI 1 Oyenka byxeennviii oxeusanenm byreennwiil
KOMITeTCHIIU ] IKBUBANIEHM
86 - 100 ITpoBUHYTHIN 5 OTJINYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIOo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [TepBrrit 2 HEYIOBIECTBOPUTEIHHO He 3aureno

5  MarepuajJibHO-TeXHHUYECKOE, MPOrpaMMHOe U Y4yeOHO-

MeTOoANYECKOe o0ecrieueHre JUCIUILIMHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi IuTEpaTYpa

1. ®uxrtenronsy, I'. M. OcHoOBbl MaTemaTHyeckoro ananusa. B 2 T. [OnexTpoHHbIN
pecypc] : T.1: yueOuuk / I''M. Duxtenronsiu. — 9-¢ u31., CTEPEOTUN. - DIEKTPOH.TEKCTOBBIC
JaH.  — Cankr-IlerepOypr  : WMsparensctBo «Jlamb», 2008. — Pexum poctyma:
https://e.lanbook.com/reader/book/65055/

2. ®uxrenronsll, I'. M. Kypc nuddepenimanbHoro u MHTErpaabHoro ucuucienus. B 2 1.
[OnexTponnslii pecypc] :  T.2: yuebnuk / I'M. duxrenronbu. — 9-e u34., CTEpPEOTUIl. -
OnekTpoH.TekcToBbie AaH. —  Cankr-Ilerepoypr : UMzmatensctBo «Jlanb», 2008. — Pexum
noctyna: https://e.lanbook.com/reader/book/411

JonosHuTeIbLHAA y4eOHas JUTEpaTypa

1. [epunes B.I'. MaremaTtnueckuil ananu3 [DneKTpoHHBIN pecypc]: YuebHoe nmocobue
/ B.I'. llepmineB. . - DnekTpoH.TeKcToBbIE AaH. - M.: HUL] UH®PA-M, 2014. - 288 c. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=342089

2. Iepmues B.I'. MaremaTudeckuii aHaimu3 [DNEKTPOHHBINA pecypc]: COOpPHHK 3am1ad ¢
pemenusMu: Ydebnoe mocobue / B.I'. IllepmmneB. - DnektpoH.TekcToBbie gaH - M.: HUIL
NH®PA-M, 2013. - 164 c. — Pexxum noctyma: http://znantum.com/bookread2.php?book=342088

3. Marematuueckuii aHanus. Teopust U mpakTHKa [DIEKTPOHHBIN pecypc] @  YueOHoe
nocobue / unaues B.C., - 3-¢ m3a. - DnekrpoH.TekcToBbIe nad - M.:HUL[ MTH®PA-M, 2015. -
351 c. — Pexwum noctyna: http://znanium.com/bookread2.php?book=469727

4. Matematnueckuid aHaiu3: N-MepHOE NPOCTPaHCTBO. DYHKIMH. ODKCTPEMYyMBbI
[DnexTponHsIii pecypc] : YueOnuk / bapbaymos B.E., ITonosa H.B. - DnekTpoH.TeKCTOBBIE 1aH
- M.:HUIL] NHOPA-M, 2016. - 341 c. - Pexxum JIOCTyTaA:
http://znanium.com/bookread2.php?book=544101

5. Marematnueckuii aHaJIM3 B BOMPOCax M 3a7avax [DIEeKTpOHHBIA pecypc| : ydeOHoe
nocoone / B.®. byryzoB, H.U. Kpyrunkas, I'.H. MeaseneB u nap., 5-e wusm. -
OnekTpoH.TekcToBble gaH - M.: OU3IMATIIUT, 2002. - 480 c. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=544581

6. TyrambaeB, A. A.Maremarnueckuii a”HaimM3  [DNEKTPOHHBIH  pecypc]:
:IIpenensi[ Dnexkrponnslii pecypc] / A. A. TyranGaes. - 2-€ U3J., CTePEOT. - DIEKTPOH.TEKCTOBBIC
nag - M.: ®rmHTA, 2011. - 54 C. — Pexum JIoCTyma:
http://znanium.com/bookread2.php?book=409466

7. TyranbOaeB, A. A. MareMaTHuuecKHili aHAJIU3 : UHTETPajbl [DIEKTPOHHBIN pecypc] :
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yue0. mocobue / A. A. TyranbaeB. — 2-e U31., CTEPEOTHII. - DIEKTPOH.TEKCTOBbIE 1IaH — M. :
@OJIMHTA, 2011. — 76 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=454655
8. MonromnomnoBa, A.®. PyKoBOACTBO K pEHICHHIO 3a7ay MO0 MAaTEeMaTUYECKOMY aHaIIU3Yy.
Y. 1 : B 2 u [DnexrponHsIii pecypc]: yueoHoe nocobue / A.®. [lonromnonosa, T.A. KonoasxHast.
- DnekTpoH.TekcToBble JaH - CraBponosib: CepBucuikosa, 2012. — 168 c. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=514584

5.2 MarepuajJibHO-TeXHUYECKOe M TMPOrpaMMHOe olecreyeHue

TUCHUILINHEI.
YyeOHbIC 3aHATHS IO TUCHUILIMHE MPOBOAATCS B yueOHBIX ayautopusx KITIN KemI'V:

229 a YueOHas ayIuTOPHS AJIS IPOBEICHHUS: 654041, Kemeporckast 061acTs -
- 3aHATUH JEKLMOHHOTO THUIIA; Kysbacc, r. HoBoky3Henk, yiI.
- 3aHATUH CEMUHAPCKOTO (TIPaKTHYECKOT0) TUTIA. nonkosckoro, 1.23

CrienanusupoBanHas (yueOHas) MeOelib: ToCKa MEJIOBasl, MapThI.
O06opynoBaHKe: MUKIIIEP-YCUIUTENb, CHCTEMHBIH OJIOK, SKpaH HACTCHHBIN C
ANIEKTPONPUBOIOM, IIPOEKTOP, aKyCTHYECKAsl CHCTEMA.
Hcnonb3yemoe nporpammuoe obecnedenue: MSWindows
(MicrosoftImaginePremium 3 year o cyOJIUIICH3HOHHOMY JT0T0BOPY No
1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBoboaHO
pacmpoctpansemoe [10).

Wurepuer ¢ goctynom B SUOC.

333 YueOHas ayauTOpus IS MIPOBEACHUSL 654041, KemepoBckast 0071acTh -
- 3aHATUH JEKIMOHHOTO THIIA; Kysbacc, r. HoBoky3Henk, yi1.
- TPYIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTALUM; uonkosckoro, 1.23

- TEKYILEr0 KOHTPOIIS ¥ TIPOMEKYTOYHOM aTTECTAIUH.
CrnenunanusupoBannas (y4ueOHasi) MeOelb: T0CKa MENOBasi, CTOJIbBI, CTYJIbSI.
O06opynoBaHue: IEPESHOCHOE - HOYTOYK, 9KpaH, MPOCKTOP.
Hcnone3yemoe nporpammuoe obecrneuenue: MSWindows
(MicrosoftImaginePremium 3 year o cyOJIUIICH3HOHHOMY JT0T0BOPY No
1212/KMP ot 12.12.2018 r. g0 12.12.2021 r.), LibreOffice (cBo60mHO
pacnpoctpansiemoe [10).

Wntepner ¢ nocrynom B UOC.

615 Yuebnas ayauropus (MyTbTHMEIWIHAS ) U IPOBEICHIS: 654079, KemepoBckas 06nacTs, T.
- 3aHATUH JEKIMOHHOTO THIIA; HoBoky3Henk, mp-Kt
- TEKYLLET0 KOHTPOJISl U MPOMEKYTOUHOM aTTeCTaluy. Merannypros, a. 19
CrienmanusupoBanHas (yaeOHas) MeOelb: Tocka MeloBasi, kadeapa, CTOJIbI,
CTYJIBSI.

OGopynoBaHue JUIs IPE3ECHTALNH YIeOHOr0 MaTepHaa: CTalliOHapHOE -
KOMITBIOTEP, 3KpaH, IPOEKTOP, aKyCTHUYECKasi cucTeMa (KOJIOHKH).
Hcnonb3yemoe mporpammuoe obecnedenue: Ubuntu Linux(cBoboaHO
pacnpoctpansiemoe [10), LibreOffice (cBoboaHO pacnpoctpansiemoe [10),
Aunexc.bpaysep (oTeuecTBenHOE cCBOOOAHO pacmpocTtpansemoe 110).
WuTepner ¢ obecnieuennemM ngocrymna B OM1OC.

617 YuebHast ayauTopus JUIs TPOBEICHUS: 654079, KemepoBckasi 00J1acTh, T.
- 3aHATHH CEMHHAPCKOTO (MPAKTHIECKOT0) TUIIA; HoBoky3Henk, mp-Kt
- TPYNIOBBIX U HHAUBUIYaIbHBIX KOHCYJIbTAIUH; Mertamnypros, 1. 19

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrneunanusupoBaHHas (yueOHas1) MeOenb: Jocka MenoBast, Kajeapa, CTOJIB,
CTYJIBSI.

OOopynoBaHue 17151 IPE3EHTAMK Y4eOHOro MaTepuaia: NEpeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6nuiien3nonHoMy noroopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBo6omHO0 pacnpocTpansiemoe [10),
FoxitReader (cBo6omHo pacnpoctpansiemoe I10), Firefox 14 (cBoGomHO
pacnpoctpansiemoe [10), Sunexc.bpaysep (oTeuecTBeHHOE CBOOOTHO
pacnpocrpansiemoe [10).

Wutepner ¢ obecnieuenneM nocryna B SUOC.

718 YueOHas ayquTopus IJsl IPOBEACHUS: 654079, KemepoBckast 001acTs, T.
- 3aHATHUH CEeMHHAPCKOro (MIPaKTUYECKOI0) TUIMA; HoBoxky3Henx, mp-Kt
- TPYNIOBBIX U HHAUBUIYaJIbHBIX KOHCYJIbTAIUMT; Mertamypros, a. 19
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- TEKYILETr0 KOHTPOJISI U IPOMEKYTOYHOH aTTECTaIUH.
CneunanusupoBanHas (yueOHas1) MeOesb: 1ocka MenoBas, Kadezpa, CToIbl,
CTYJIBS.

ObopynoBanne st MPEe3eHTAIMH yIeOHOTO MaTepHaa: ePeHOCHOe - HOYTOYK,
9KpaH, POEKTOP.

Hcnons3yemoe nporpammuoe obecrieaenne: MS Windows (Microsoft Imagine
Premium 3 year 1o cy6smrensnonaomMy qorosopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBoboxuo pacmpoctpansemoe [10),
FoxitReader (cBo6oaHO pacripoctpansiemoe 110), Firefox 14 (cBobomHO
pacmpocrpansiemoe [10), Sunexc.bpaysep (oTeuecTtBeHHOE CBOOOAHO
pacnpoctpansiemoe [10).

WutepneT ¢ obecnieuenneM nocryna B OMOC.

713 YueOHas ayquTOpus ISl IPOBEACHUS 3aHATHI: 654079, KemepoBckast 001acTh, T.
- 3aHATHUH CEeMHHAPCKOro (MPaKTUYECKOI0) TUIA; HoBoky3Henk, mp-Kt
- TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUH; Merannypros, a. 19

- TEKYILEr0 KOHTPOJIISI ¥ IIPOMEKYTOYHON aTTeCTAINH.
CrienmmanusupoBanHas (yaeOHas) MeOelb: Tocka MenoBasi, kadeapa, CTOJIbI,
CTYJIBSL.

ObopynoBaHue IS IPE3CHTALMH YIeOHOro MaTepraa: NepeHOCHOe- HOYTOYK,
9KpaH, IPOEKTOP.

Hcnons3yemoe nporpammuoe obecreuerne: MSWindows
(MicrosoftImaginePremium 3 year o cyOoJIUIICH3HOHHOMY JT0T0BOPY No
1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBoboaHO
pacnpoctpansiemoe [10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
Firefox 14 (cBoboaHo pacnpoctpansemoe I110), Aunexc.Bpaysep
(oTeuecTBeHHOE CBOOOIHO pacnpocTpansemoe 110).

WuTepHet ¢ obecnieuenuem gocryma B DM1OC.

717 YueOHas ayquTopus IJIsI IPOBEACHUS: 654079, KemepoBckas 00nacTs, T.
- 3aHATUH JEKIMOHHOTO THIIA; HoBoky3Henk, mp-KT
- 3aHATHH CEMIHAPCKOTO (MIPAKTHICCKOTO) TUIIA; Merannypros, a. 19

- TPYIIIOBBIX ¥ HHIMBH/yaJIbHBIX KOHCYJIbTaLNi;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrnenuanusupoBanHas (yueOHas) Mebemnb: 10CKa MEJIOBasi, CTOJBI, CTYJIbS.
O0opynoBaHue st MPE3CHTAIMK YY4SeOHOr0 MaTepuaa: MePeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnone3yemoe nporpammuoe obecreuenue: MS Windows (Microsoft Imagine
Premium 3 year no cyonunenznonHomy jorosopy Ne 1212/KMP ot 12.12.2018
r. 70 12.12.2021 r.), LibreOffice (cBob6oaHO pacnpoctpansemoe I10),
FoxitReader (cBoboxuo pacmpoctpansemoe [10), Firefox 14 (cBob6oanO
pacupoctpansiemoe [10), SAanexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacmpoctpansemoe [10).

WuTepHeT ¢ obecnieuenuem gocrymna B DM1OC.

605 YueOHas ayquTopus A IPOBEICHNUS: 654079, KemepoBckas 00nacTs, T.
- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) THUIIA; HoBoky3Henx, np-Kt
- TPYNIOBBIX U HHAUBUIYaIbHBIX KOHCYJIbTALUI; Mertamnypros, 1. 19

- TEKYLETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTalluu.
CriermanusupoBanHas (yuebHas) MeOelh: Tocka MestoBast, Kadeapa, CTOJIbI,
CTYJIBSL.

O6GopynoBaHue I MPE3SHTAIIMHN YIeOHOTO MaTepralia: IEPEeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year o cyosmmnenznonaomy jorosopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBo6oaHO pacnipoctpansiemoe [10),
FoxitReader (cBo6omHO pacnipoctpansiemoe I110), Firefox 14 (cBoGoxHO
pacmpocrpansiemoe [10), Sunexc.bpaysep (oreuecTtBeHHOE CBOOOIHO
pacnpocrpansiemoe [10).

WuTepHer ¢ obecnieuennemM gocrymna B OM1OC.

5.3  CoBpemenHble  npodeccHOHAIbHBIE  0a3bl  JaHHBIX H

HH(pOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.
Ilepeyens CIIB/l u UCC no nucumnmuinae

1.  Obwepoccuiickuii mamemamuveckuii nopman (UHGOPMAYUOHHAS —cucmema) -
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http://www.mathnet.ru/
2. Mathcad-cnpasounux no svicuiell mamemamuke -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeqeHust M (WJIH) MaTePHAJIBI.
6.1.1IpumepHbIe TeMbI MACHbMEHHBIX Y4€0OHBIX padoT

6.1.1. KoutpoJbHas padoTa no reme « @yHKIHW»

1. Haiitu o6sacth onpeeneHus QyHKIUu:

a) y=ﬁ—|g(5—x)+i;
X—2

0) y= arcsinxTJr?’ .
2. Haiitu o6nacts 3HaYeHUH QyHKINU:
a)y :3cos§—4;

6) y=v4-x*+3

3. Haiitu QpyHKIIMIO OOpaTHYIO JJaHHOW U MOCTPOUTH 00a rpaduka B OJJHON CUCTEME KOOPIUHAT:
y=2-3Xx

4. ToctpouTts rpaduku GHyHKIHI:

a) y=-x*—x+2;

6) y=—Xx*—|x+2;

B) y:‘—x2 —|x|+2‘;

r) y =—log,;x.

6.1.2. KonTpoabHasi padora no teme «IIpegen»

X _2 5 . sin X —CcosX

5 lim . 4x°—=5x Iim —
Haiitu npesiens: a) 6) lim > B T cos2x
X"
4

2 x% _3x+2° ") xow 1-35°
. (x+1}3X
r) liml—
x>o\ X+ 3

6.1.3. KonTpoabHasi padora no reme «HenpepsiBHOCTHY

_1 {xz X>2
I/ICCJ’IG}IOB&TB KON HAa HCIIPECPBIBHOCTH: a = §) =
dyn pep V=22, OV X X <2

32-x

+27%
x?+5

B) Y=

6.1.4. KontpoJbHas padora no teme «/InddepeHuuanbHoe ucUncjieHue»

UccnenoBates Metomamu auddepeHIInaIbHOT0 HCUYUCICHUS cieayiomue GyHKIUA |,
I/ICHOJ'IBSYH peBy.HI:TaTLI HCCICAOBAaHUA, HOCTpOI/ITB nux Fpa(i)I/IKI/I.
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X2 —2x+2 2
y=——7-—; 2)y=e2X X
x-1

6.1.5. KontpoJsbHasi padora no teme «HeonpenejeHHbIH HHTErpan»

Haiitu unTerpasisi:

1) j(2—4x)sin2xdx; 2) J‘%dx, 3) J-X >ir+X2+3 .

4) _[ dx; 5) Isin3 X Cc0os® xdx;
(x— 4)(x 3)x
6.1.6. UuauBuayaibHOe 3a1aHue M0 TeMe «OnpeaesieHHbIN HHTErpam»
Brerunciauts:

1. IJ_+1dX 2. !e&dx.

HaI/ITI/I IIiomaab q)Hrypr, OFpaHH‘IeHHOﬁ JIMHUSAMMNA:
1
3. y=x’+1,y==-x*, y=5.
2
Haiitu 00BbeM Tena, MorydeHHOTO MPH BpaIeHUH (PUTYpBI, OTPAaHUYCHHOMN JTHHUSAMU:

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

6.1.7. Tecr mo pasgenam: «BBenenne B aHaaW3», «/Auddepenuuannuoe
HcyucjaeHue», «MHTerpajbHoe HCYHCICHUE)»

a) THIIOBBIE 3a/1aHUA (BOTIPOCHI) — 00pazel]

BBenenue B aHaIn3

1. Obnacmvio onpedenenus pynkyuu Yy =In(9—X) +/X+5 seraemcs npomesxcymox:

1) [-59);2) (-59); 3) [-5:9]; 4) (-5,9].

2. Bnuwume 6 ymeepoicoenue Hedocmaroujue closa.:
Ilepemennast BennunHa (X) Ha3bIBaeTCS , €CIIH €€ TIpeJIeTT paBeH

0.

3. Bnuwume 6 ymsepcoeHue nedocmaroujee ciogo:
Ecnu uncnoBas mociie10BaTe€IbHOCTh MOHOTOHHA M OTPAHUYEHA, TO OHA

4. Bnuwume 6 ymaepoicoeHue Hedocmarowue cioea:

. 1
lim i+ = | =e nasvisaemes . a
X—00 X

. sinx
lim——=1 nasvisaemcs

+—-0 X

5. Kaxoe u3z svipadicenuil He a67151€MCsl HEONPEeOeleHHOCbIO?

1)[9};2) [0 —o0]; 3) [o0-00]; 4) E}

lim 3X +2X -4X paseu:
X—>—> 0 4X —2

1)0; 2) «; 3) %; 4) %
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1
1. @ynxyus 'y = Pxumeem ¢ mouxe X=0 :

1) ycrpanumsblii pa3psiB; 2) pa3psiB | poaa; 3) paspseis |l pona; 4) He umeeT pa3phiBa.

2
8. @Qynxkyua y = 1X— HenpepvléHa Ha ompesKe:

1) [-30]; 2) [-23]; 3) [0:2] 4) [%;4]

9. Bnuwume 6 ymeepawcoeHue nedocmaroujue cioea:

Ecm |ym f (X) = 00,10 npsAmas x=a Ha3pIBaeTCA
Im p
X—a

10. Bnuwume 6 ymeaepoicoeHue Heoocmarouue ciosa.

Ecmu cymectsyror npezenst K = |jm % u b =|jm (f (x) —kx), To rpadux

X—»00 X—>0

byuxipn y=f(x) numeer

11. Kaxoii u3z epaghuxos @pynxkyuu ne umeem acumnmom?

1 1 3 1
)y=_i2 y=—"18)y=x -3 4 y=¢

JAudpepennnaibHoe HCHHCICHHE

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

1)e;2)-6 3);4)-+ .
a a

13.  Vpasuenue nopmanu x epaguxy gynkyuu y = X6 mouxe X=1 umeem 6uo:

1 3 1.3 1 3 1 3

) y=—X+—-;2) y=—X+—;3) y==X——;4) y=——Xx——.

) Y=oXH052) Y=o Xt 8) Y=o X oiA) Y = m o X
2

14. @yuxyusa y = 1 ybvi8aem Ha NPOMeNCYmKe:
X_
1
1) (-3-2);2) (-10); 3) (O;EJ; 4y (2;3).

X2

15. Dyukyusay =

umeent MakKCumym 6 mouke.

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

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

1) i2)1;3)-1;,4) -1,
a a

17. Bnuwume 6 ymaepowcoeHue Hedocmaroujee cogo:
Ecnu ¢pyHKIUS B TOUKE X, UMEET KOHCUHYIO MPOU3BOIHYIO, TO OHA HA3bIBACTCS

B OTOU TOYKE.

18. Vcmanosume npasuibnyio nocied08amenrbHOCHb HAX0HCOEHUsL NPOU3BOOHOU (YYHKYULL.
e HaiiTu npupaiienue GQyHKIuu Ay ;

N A
® HAaWTHU OTHOIICHHEC _Ay ;
X

e JaTh X mpupaiieHue AX ;

o A
® HAWTH NIpeea OTHOLICHUS A_y npu AX — 0.
X

19. Bnuwume 6 ymeepoicoeHue Heoocmaroujee Cio8o:
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Touku, B KOTOPBIX MPoU3BOAHAsA paBHa () WIIM HE CYIIECTBYET HAa3bIBAIOTCS

20. Bnuwume 6 ymeepoicoeHue Heoocmarouue ciosa.
I'maBHas yacTh mpupanieHust GyHKINUU, JIMHEHHAS OTHOCUTEITFHO AX Ha3bIBACTCS

(GyHKIHH.

21. Bnuwume 6 ymeepiicoeHue Heoocmarowue ciosa:
Ecnu B Touke X,, IpuHauIexaneil odaactu onpeneseHus GyHKIUM, BTopas

MNPOU3BOAHAS MCHACT 3HAK, TO X, ABJIACTCA

NuTerpajbHoe ucuncjieHue

22. Bnuwume 8 ymeepoicOeHue Hedocmaiouue closd:
COBOKYITHOCTh BCEX MEPBOOOPA3HBIX /ISl JAHHOW (QYHKIIMU HA3bIBACTCS

23. Bnuwume 6 ymsepoicoenue nedocmaroujue ciosa:
dopmysa HHTETPUPOBAHMSI I10 YACTSIM UMEET BH/T

24. Vcemanosume coomeemcmaus u enuwiume 0YK8y psioom ¢ Yuppou:

1. j%; a) arctgx +C;
X
dx
2. jl+x2; 6) In|x|+C;
dx
3. | oy B) tgx +C.

Omeemoi: 1 ;2 ;3 ;4

25. I% pasen:
1 X

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

26. Ycmanosume coomeemcemeus u gnuwiume O6ykey paoom ¢ yu@poi:

b
1. mIomazk MIOCKOH GUTYPEI; a) 7 '[ y2dx;
b
2. AJIMHA TyTH KPUBOU; 0) j f(x)dx;
a
b
3. 00BeM Tena BpalIeHus; B) Hl+ (y')dx;
b
4. myoniaab MOBEPXHOCTH r) 27Z'I y-1+ (y')2 dx.
a

BpallleHNUS;

27. Bnuwume 6 ymeepoicoenue neoocmaioujee ciogo:
OmnpeeneHHbIH HHTErPai ¢ 0ECKOHEUHBIMH MpeIeaMi HHTETPUPOBAHMS HAa3bIBAETCS

6.1.8. KourpoJbHas padoTa no reme «IKCTpeMyM (PYHKIUH IBYX MepeMeHHbIX>
Keiic-3ananue:

B nmporecce mpou3BoACTBa MCMOIB3YIOTCS JIBa BUA pecypcoB: kanuTtan K u tpyn L.

Z=akK" 1", 19




@DYHKIMS BBIITYCKAa UMEET BH/I Ha apeHay GOHAOB (KamuTaia) U OTIaTy
Tpyaa BeiAeneHo 60 y.e., CTOMMOCTh apeH/Ibl eIUHUIIBI (POHIOB paBHA 3 y.e., CTaBKa 3apabOTHOM
wiatel 4 y.e. [Ipu kakom 3Hauenuu K mocturaercst HanOGoIbIINI 00beM BbITycKa?

6.1.9. KontpoJbHasi padora no reme « OyHKIIUM HECKOJIbKHUX MepeMeHHbIX

1. Haiitu nauGonbiuee 1 HanMeHnsmiee 3Hadenus ¢yaxkmmu Z = f(X,y) B 3amxHyTOi

obmactu D , 3amaHHOM cUCTEMOiT HEPaBEHCTB.
z=x"+y - 9xy+27, 3>x>0, 3>y>0.
2. DKCIEpUMEHTAIBHO TOJIy4YEHbI [IATh 3Ha4YeHUH uckoMoll pynkuun y = f(X) npu nsatu
3HAYCHUAX apTyMEHTA, KOTOPBIE 3aIMCaHbl B Tabuie. MeTo1oM HauMEHbIINX KBaJApaTOB HANTH
dynkumio y = f(x) BBUme y=ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3

3. Haiitu pa3smepsl NpsSAMOYTOJBHOIO Mapaenenunena  odobemMa V, HMEIOIIEro
HAaWMEHBIIYIO TTOJIHYIO TTOBEPXHOCTb.

6.1.10. KonTpoJbHasi padoTa mo teme «UucJa0BbIe, CTENEHHBIE PSIAbD)

1. UccnenoBarh CXOAMMOCTD PSIIOB:

| 3n-1 n?/2
a) nn_ b Z( ) ., C) Z
nzln\/n 341 an+1 aank3"

2. Haiitu O6HaCTL CXOAMMOCTH (DYHKIIMOHATIBHOTO psijia.
ﬂ

1
© ?_1 O

d) s € ,€) Z_:lS|n(n3+4).
=1]-cos= "7

x+n

3 3M8

n

Zg—xz"sin(xwzn)
=N

e (x— 3)

; n +1

6.1.11. KOHTpOJILHaH padora no teme «Psigb1 @ypbe»

1. Paznoxuth (QyHKIUIO f (X) U yKa3aTh NPOMEXKYTKH, TJie cymMMa psna Dypbe paBHa (QyHKIUN

4,x e[0; 7} x, = -7, %, =0,
0,x €[~ 7;0),x

2. Pa3noxuTh B HHTEpBaje (O, TC) B psag Dyppe a) mo KocuHycam, 0)mo cuHycam  (YHKIIHH:
f(xX)=x; f(X)=7—x;

3. Paznoxuts B psag dypbe a) 1o cuHycam, 0) 0 KOCHHycCaM IS f (X) , OTIPEICIICHHON Ha (0;275)
f(x)=x*, f(x)=x°

4. Haitta naTEerpast Pyphe GYHKITUH TPOIOIKUB €€ HEUSTHBIM 00pa30M Ha HHTEPBAI (—OO;O) , €CJIH
() = {sin X, X €[0; 7]

O,x>rm

f (X) u naiitn cymmy psiza B Touxax X . F(x)= {

6.1.12. KonTposabHasi pa6oTa no teMe «/[BoiiHble, TPOHHbIE HHTEIPAJIBD)
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1 V1-x?

1. I3MeHuTh MOPSI0K UHTETPUPOBAHUS I dx j f(x,y)dy
-1 0
2. BBIYMCIUTH UHTETPA ” (3x* —2xy + y)dxdy , ecimi 061acTh HHTETPUPOBAHKSA A OTpaHHYEHA
A
auHusIMU X =0, X =y2, y = 2.
3. BBIUMCIUTH JBOMHOM HHTETPaJ, UCHOIb3Ys MOISPHBIE KOOPIUHATHI
”cixdy Doxt—2x+y* =0, x2—4x+y2:[],y:i’y=ﬁx

o -'\,Illg

1 x Xy
4. BBIYMCIIUTH TPOMHOM MHTETPa ,[ dxf dy I (X +y+ Z)dz
-1 0 O
5. Bpmuucauth 00beM Tena, 3aJaHHOTO HEPABEHCTBAMU X+y+z<a, 3x+y=>a,

3X+2y<2a, y>0,z>0.

6.1.13. KonTpouabHasi padoTa no teMe « KpuBosimHeiiHbIe HHTErpaJbl»

1. BplumcauTh UHTErpai I(xz +y*+2z%)ds TO ongHOMYy BUTKY BHHTOBOH IJIMHHH
AB
x=cost; y=sint; z=t;, 0<t<2m

2. BpluuCINTH KPUBOJIMHEWHBIN HWHTErpal Ixz ydx+x’dy. L — KOHTYp, OTpaHMYCHHBI
L

2 2
napabonamu y° =x; x° =y .HanpaBnenue 00xoJa KOHTypa MOJIOKUTEIHHOE.

3. BplYHMCINTh KPUBOJMHEHHBIM WHTErpajJ BTOPOrO THIIA [ ydx+xdy , rme L — yerBepTh
L

i Vs
okpyxknoctn X=Rcost, y=Rsint or t{=0u tZ:E.

6.1.14. KourpoJabHasi padoTa o TeMe «KAHAINTHYEeCKHE PYHKIHUH KOMILIEKCHOW MepeMeHHOi

=

Joka3zaTh aHAIUTUYHOCTH YHKIIUN U BBIYUCIUTHh UX TPOU3BOAHYIO:
1.sinz,2. ctgz,3. Inz.

2% +3 (2)= z-1
(2 +2z+2)z-17 27 2(f+1

3. TlpoBeputb, 4T0 QYHKIHS | = 1 |n(x2 + y2) SIBIISICTCS TAPMOHUYECKOIA.
2

2.  Haiiti ocoOble TOUKH (HyHKITHIA: f,(z) =

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

u(x,y) =x3 —3xy? + 2y

6.1.15. KonrpouabHas padora no reme «Psax Jlopana»

1. Paznoxxuts B psin Jlopana:

9=~

1 . 1
0<lz|<1; -~ z>1
(z+1) 4 '@ ®+1z ‘

1
1-sinX

2. Haiitu ocoOble TOYKH (PYHKIIUH U OTIPENIEIUTh UX XapaKTep

6.1.16. KonrpoJsbHasi padora no reme ««Bbryerbn)

1. BEIMUCTUTH BBIYETHI BO BCEX KOHEYHBIX OCOOBIX TOYKaX (PyHKIIUU:
21



tgz
f(z):%.

722 -"7
4

2. BeIYHCIUTh BBIYETHI BO BCEX U30JIMPOBAHHBIX OCOOBIX TOYKAX, BKIIFOYAs OECKOHEUHO
yIaJeHHYIO TOUKY, 1751 QyHKIUH:

2

2L
f(z)=e 2.

3. Beruncnute HWHTErpajibl C IOMOIIBIO BEIYCTORB!

f e

|z|=3

ot

dz

2% + 4z

6.1.17. KonrpoJubHasi padora no reme «OnepaumoHHOe HCHUCTIEHUE)

1. IIpoBepuTh, KaKue U3 yKa3aHHBIX (DYHKIHMHA SABISIOTCS ()YHKIMSIMHU-OPUTHHAIAMHU:
f(t)=b'n(t), b>0, b=l.

f(t) =e"n(),

2. Haiitu m3o0paxenne (yHKIMA, UCTIONB3Ysl CBOMCTBAa JTMHEWHOCTH, TOJOOHS, CMEIICHUS U

3aria3JibIBaHHA:

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

r) f(t)=e"t?

) f () =sin(t—bYy(t—b),

3. Haiiti n3o6paxenue GpyHKIMH, 3a7aHHON IrpadUIeCcKu:

6.2. IlpumepHble BONpOCHI M 3aJaHus / 3aJa4d JJIs1 NMPOMEKYTOYHOIM

arTrecranmum

Taﬁ.lmua 9 - HpI/IMeprIe TECOPETHYECCKHUE BOIIPOCHI M NMPAKTHYECCKHE 3a/JaHUA K

IK3aMeHY
Cemecmp 1

Paznesnns! u TeMbI

IIpumepnsie
TEOPETUYECKHUE BOIIPOCHI

[IpumepHBIe TPaKTHYECKUE 3aTaHUS

1. BBegeHue B aHAJIN3

1.1. Oynknus

1. Omnpexnenenne
(bYHKIIUH, CTIOCOOBI
3aJaHus, CBOICTBA
byHKUMI.

2. OcHOBHbBIE
aJeMeHTapHbIe QYHKITUH,
UX CBOWCTBA U rpad)uku.

1. Haiitu obnacth onpeneneHus GyHKIAH:

f(x)=v4—x> +#

lg(l—x) '
2
oYX -1
arcsin(x—1)
2. Haiitu obnacTh 3HaueHu# QyHKIUI:
1
y - X2

y=+2x+1

3. Tocrpouts rpaduku GyHKIHMI:

1
y=X—2
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y=+2x+1
y =v9-x°

1.2. Ilpenen uucaoBoi
MOCJIeI0BATEILHOCTH

3. Ywucmosas
[TOCJIEIOBATENBHOCTE U €€
pee.

4. TlpuznHak
CYIIIECTBOBAHUS Mpe/Iesia
[TOCJIEIOBATENHHOCTH.

4. IlycTp mocienoBaTenbHOCTD {Xn} CXOIUTCS.
SBnsiercs v CXOAIIEHCS TTOCIEIOBATEILHOCTh

{Kne1— Xn}?
5. Berumncnauth npenpen:

1 1 1
m|—+—+- + ———
HwL-Z 2-3 n-(n+1)}

1.3. TIpenen pyHknmum

5. lpenen pyHKINN.
OCHOBHEIE TEOPEMBI O
npeenax.

6. beckoHeuHO MaJble U
0ECKOHEYHO OOJIBIIIHE
BCJIIMYMHBI, UX CBOI\/'ICTBa.
7. Tlepsblit u BTOpOH
3aMeYaTeNNbHBIC TPEICIbI.
8. Heompenenennsie
BBIPAYKCHHUSL.

6. Haiitu npenes:

x>0 sin 7x

3x?
Hm(1+£éj
X—0 X
Im‘v1+x—V1—x

x—0 X

1.4. HenpepbIBHOCTH
GyHKIMH

9. HenpepsiBHOCTE
(GYHKIMH B TOUKE U HA
MHOYKECTBE.

10. Touku pa3psiBa
GyHKIHH.

11. Onepanuu Haf
HETPEPHIBHBIMU
(GYHKITHSIMIL.

12. CoiicTBa QyHKIIHIA,
HETPEepPHIBHBIX HA
OTpE3KE.

7. HccnenoBaTh pyHKIMM Ha HEMPEPHIBHOCTB!

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

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

() = X +x-12
VX=2-+4-x

9. HccnenoBaTh Ha HEMPEPHIBHOCTH (PYHKIHIO U
OIPEJEIUTh THUII TOUYEK pa3pblBa, €CIIU OHU €CTh

V2-x ., 1

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

X’ +5 Tx®-3x+2
2. IuddepenunuanbHoe ucunciaeHne GyHKIUH OJHOI MepeMeHHOI
2.1. TlpousBoaHas 13. Omnpenenenue =x?_
P 8 P 10. B kaxoii Touke napadois y=X"—2x+5

IIPOU3BOJIHOM B TOUKE.
I'eomeTpuyuecKuii CMbICT
IIPOU3BOJHOM.

14. HemnpepriBHOCTB
nmuddepeHmpyeMoit
GyHKIHH.

15. IIpousBoHAs CyMMEI,
MIPOU3BECHNUS, YACTHOTO
IBYX QyHKUIUH.

16. IIpousBoaHas
CIIOKHOW (pyHKITHH,
HESIBHOM ()yHKLIUH,
CTETICHHO-IIOKA3aTEIbHON

HYXKHO TIPOBECTH KacaTelbHYI0, YT00bI OHa ObLiIa
MEepIeHINKYISIpHA OHCCEKTpHUCe MEPBOTO
KOOPAWHATHOTO yTJIa.

10. Haiitu npou3BoaHbIe QYHKIINH:

y:%/?.xs;

—tg5 %;
yg5
y =2°"".\/sin x
y = (sin x)”

x> -cosy+y®-cosx=0
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GyHKIHH.

2.2. IpunoxeHust
MMPOU3BOIHON

17. Teopema depma u
TeopeMa Poins.

18. Teopema Jlarpamxa.
19. Ilpasuiio JlomuTas.
20. IIpusnaku
BO3pacTaHUs U yOBIBaHUS
(GyHKIHN.

21. DkcTpeMyM QYHKITHH.

Heobxoaumoe ycioBue,
JOCTATOYHbIE YCIIOBUS
dKCTpeMyMa (DyHKIIHH.
22. BoinykiocTs 1
BOTHYTOCTb Tpaduka
¢ysakmmn. Toukn
neperuoa.

23. AcumnroTsl Tpaduka
¢yakmmu. O61mas cxema
UCCIIeI0OBaHUS (QYHKIINH.

11. llpumennma i Teopema Pois x pyHKIMN

y=1-3+ x° ma orpeske [-1;1].
12. Hatitu npenens! mo npaswity Jlomurans:

2
.o x"=1+Inx
Iim—7——;
x—1 ex_e

x
. xe?
lim :
x—)oox_i_ex

11. MHccnemoBaTh HAa MOHOTOHHOCTH M HAWTH TOYK
JKCTpeMyMa (PYHKIIUU:

y= S
1-x2’
X>—2X+2
x-1 '
12. HccnemoBath Ha BBITYKJIOCTh, BOTHYTOCTh U
HAWTH TOYKU Tieperuda GyHKIIMH:

13. UccnenoBate MeTogamu qudGhepeHITnaIbHOTO

WCUUCIICHHS ClIeAyIomre (GYHKIIMU 1, UCTIONB3YSI

PE3yJIBTAaThl HCCIIEIOBAHUS, TIOCTPOUTH UX TPAPUKH
1

X 1
y = el-x

yzl—xz’

2.3. Muddepenmman
GyHKIMH

24. Tuddepermman
GyHKIHH.
25. llpumenenne

13. Berancnuth npuOIMKEHHO TPU TTOMOIITH

nuddepennmana /25,01

14. Haiitu nuddepeniman GyHKIIH:

nmuddepeHmana K
MPUOTKEHHBIM
_3[,2 3.
BBIUMCIICHUSIM. y=%¥X"-X7;
X
5
y=1t9" -
5
IIpomexyrouHas
aTTeCTalUs - IK3AMEH
Cemecmp 2
Pa3znesnsl u Tembl IIpumepHsbIe IIpuMepHBIe TpaKTUYECKUE 3aJaHUs

TCOPETUYCCKUE BOIIPOCHI

1. MuTerpajibHoe HCYH

cJeHre (PYHKIMHU OHOM nepeMeHHOoM

1.1. HeompeneneHHBIHI
HHTErpa

1. TIlepBoobpa3zHas
dhyHKIIIT T
HEONPECIICHHBIN
nHTerpan. CBoicTBa
HEOIPEEIEHHOTO
UHTErpaa.
Henocpencrsennoe
HWHTErPUPOBAHHE.

1. Haiitu nuaTerpansi:
Ix3 +2x—3Jx dx
W
J- 1-cosx
(x—sinx)?
J.(3x+4)esxdx

dx

24



2. Merton 3aMeHbI
TEpEMEHHOM,
WHTETPUPOBAHUE 110
4acTsM.

3. MHuterpupoBanue
paIMOHAIIEHBIX IPOOeH.
4. HarterpupoBanue
TPUTOHOMETPHUYCCKUX
(hyHKIIHIA.
Hurerpuposanue
HppaIOHATEHBIX
(hyHKIIHIA.

I X+ 2 dx

X% +x+3
J- 2x? =3x -1

(x=4)(x-3)x
Icos*” xdx

'[sin3 X c0s? xdx
J' X+1

——_dXx
VX2 +4x+5

1.2. OnpeneneHHbIi
UHTETpal

5.  OnpenencHHBIHI
WHTErpall, ero
FEOMETPUYECKHI CMBICIL.
CBoiicTBa OmpeAeIeHHOTO
HHTETpaa.

6. dPopmymna HeroToHa-
Jleitonuma. Teopema o
CpeHEM.

7. 3amMeHa mepeMeHHOU U
HWHTETPUPOBAHHUE IO
YacTsIM B OIPEACICHHOM
HHTETpAJIE.

8. HecobcTBeHHbIC
HUHTETPaJIbL.

2. BBIUNCIUTE:
5

j x-1 dx; Ixz-\ll—Xde;
1

o VX + 4

Infz e* —1dx jx-ezxdx
0 —0

Zlnx ©dx
-!.?d)(; !3 1-x

1.3. [TpunoxeHus
OIIpeIeTIEHHOTO
UHTErpana

9. IDlromanp mIOCKOMR
(burypsI.

10. JlimHa ayry KpUBOU.
11. O6nem tema
Bpamienus. [Tnomans
[TOBEPXHOCTH BPAIICHHMS.

3. Haiitu iomans  urypel,
JMHUSMU:

OrpaHU4YECHHOU

y=x"+1, y:%xz, y=5.

4. Haiity JUIMHY TyTH KPUBOW:
y= 2\/;, ot x=0 0 x=1;

5. Haiitu o00beM Tena, TOJYYCHHOTO IPH
BpalleHUu (PUTYpBl, OTPAHUYEHHON JTMHUSIMU:

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

" Haiitn nmomas MoBEpXHOCTH BpPAICHHUS:

9y? = x(3-x)?, mpu x €[0;3]

2. DYHKIUM HECKOJIBKHUX NlepeMeHHbIX

2.1. Onpenenenne
GYHKIMH IBYX U
Oosee IepeMeHHBIX

12. Onpenenenue
(dbysxmn AByX 1 Oonee
MePEMEHHBIX.
I'eomeTpuueckoe
n3zo0paxkeHue QyHKIUH
JIBYX TIEPEMEHHBIX.

13. Ilpenen u
HETIPEPBIBHOCTH (DYHKIIUH
JIBYX TIEPEMEHHBIX.

Haiitu obnacte onpenenenus GyHKIUHA
z=x>+y*—9xy + 27,

Z=X+2y° +1;

z=In(x-y)

Z=44-x*-y?

8. MHccnenosath pyHKIIMN HAa HEIPEPBIBHOCTE:

z=x*+y*—9xy + 27;
7=J4-x"-y?
1

=
X—y

2.2. IlpousBoaHbie U
nuddepeHInanb
(YHKIMI HECKOIBKUX

14. YactHble
MIPOU3BOIHBIC, UX

FCOMCTpI/I‘lCCKI/Iﬁ CMBICJI.

9. HaiiTu yacTHEIE MPOU3BOJAHBIC ICPBOTO U

BTOPOTO TOPSIIKOB
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MEPEMCHHBIX

15. Tuddepenuupyemoctsb
Y TOJIHBIN U depeHipan
¢dhyaxmmn. [pumenenne
nosiHOTO Auddepennmana
K IPHOITHKEHHBIM
BBIYUCIICHUSIM.

16. IlpousBomHas o
HanpasieHHIO. [ paaueHt.
17. IlpousBomHas
CIIOKHOH (DyHKLIUH.
YacTHbie IPOU3BOTHBIC
BTOPOTO MOPSJIKA.

18. KacarenbHas
IJIOCKOCTh U HOPMAJTh K
MOBEPXHOCTH

Z=X+y —9xy + 27;
z=X2+2y° +1;

10. HaliTi npou3BOAHbIE ClIeAYIOMNX (QYHKINH B

To4ke M B HalpaBiIeHUU BeKkTopa /1 .

U, y,2) = X2 +y2— 22, M(L, -1, 2), 1 (1,2, -2)

11.

12.

4,05
Berancnuts npubmmkenno 1,024

, ICXOJIS
u3 3Hauennii pyukunn Z = XY npu x=1, y=4.

Haittn dz, ecim z = In(x? + y?).

aTTecTanus - 3auem ¢
OYEHKOUL

2.3. DKCcTpemMyM 19. Dkcrpemym pynkiuu | 15. HaiiT sKCTpeMyMBbl CIeTyOMIX QYHKIIH:
(bYHKUIUHT IBYX IBYX MIEPEMEHHBIX.
TIEPEMEHHBIX 20. YCIOBHBIH SKCTPEMYM. 2=y - xX2+xy—-2x-6y
21. HaubGosbiee u 7= y\/;_ V-X+6Y
HaMMEHbIIIee 3HAUCHHUS .
. 16. HccrnenoBath (hyHKINH HA YCIOBHBIHA
(YHKIMHM B 3aMKHYTOH .
IKCTPEMYM:
obJacrty.
1
Z=—+—; npu x+y=2;
Xy
: 2,0 2—1-
Z=X-Y,; npux+y=1;
17. HaiiTu BBICOTY U pallyC OCHOBAaHUS
LWIMHIPa HauOOJIbIIEro 00beMa, €CIIH ero
TOJIHAsI IOBEPXHOCTh paBHa 67T .
18. Haiftu Hanboublee 1 HAaNIMEHbIIIEe
snaueHus pynkunn Z = f(X,y) B
3aMKHyTOU oOxactu D, 3amaHHOM crcTeMoi
HEPaBEHCTB!
Z=X+y—9xy+27; 3>x>0, 32y>0
IIpomesxyTouHas

Cemecmp 3

Pasnenn! 1 TeMBI

[IpumepHBbIE
TEOPETHIECKHE BOTIPOCHI

HpI/IMCpHLIC MPAKTUYCCKUC 3alaHNA

1. Paanl

1.1. Yucnossie psiabl

1. YwmcnoBoii psi.
CxonuMocCTh psfa.
TI"'apmonuueckuii psi.
CBoJicTBa CXOISIIIAXCS
PAIOB.

2. HeoOxoaumbrit
MPU3HAK CXOAMMOCTH
YHUCIIOBOTO psija.

3. Jlocrarounsbie
MIPU3HAKHA CXOUMOCTH
TTOJIOKUTEIHLHBIX PSIOB:
MPU3HAK CPaBHEHUS,
npusHak [lamamOepa.
4. JlocratouyHble

Hns psapga dq +do + ..., ONPENENUTH €ro

O0muii uleH A, U 3aIucaTh Paj B BUJIE

0
2.2n
n=1

1 1.2 1.2.3 1.2:3.4
3 32.2 32.3 3%
Hccnenosars CX0QUMOCTD psjia:

© 1

nzzl \/nz(n2 +4)
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MIPU3HAKY CXOAUMOCTH
TTOJIOKUTEILHBIX PSIOB:
palUKaIbHBIA U
WHTETPATBHBIN PU3HAKU
Komm.

5. 3Hakodepemyromuecs

paneL. [Ipusnak JleiiOnuma.

6. 3HaxkomepeMeHHbIC
psnel. AGCOTIOTHAS U
YCJIOBHAS CXOJUMOCTb.

> (n®+4n).e ™I

S
(52N

2

1 n )"
3" {(n+1)

5

EIMs 2

HccnegoBath YCJIOBHYIO a6COJ]IOTHy}0
CXOI[I/IMOCTB 3HaKOIIEPpEMEHHOI'O psaa.

()
Zm

Z (_1)n—1

n=1

1.2. CreneHHbIe PAIbI

7. CrencHHBIC PSBL.
Pannyc cxonumoctu
CTENEHHOTO psja.

8. Pasnoxenue hyHKUMit
B psiabl MakiopeHa u
Teitnopa.

9. IlpumeHenue
CTETICHHBIX PSJIOB K
MIPUOTKEHHBIM
BBIYHCIICHUSIM.

. Haiitn

001acTh
(I)yHKLII/IOHaJ'II:HOFO psna.

>

:1 X—H’]

CXOIUMOCTH

0

Z x*"sin(x+7n)
n=1

)" (x—3)"

Z n+1 5"

n=1L

. Haiitu cymmy psina i(_l)“*l (1 " 1 j L

n=1 n

. Pasznoxuth B psn MakiiopeHa QyHKIHIO

f (X) = cos 5x. Yka3ars o6nactb

CXOAUMOCTH IIOJYUCHHOI'O psaaa.

. Beraucnuts uaTerpan ¢ rounocteo a0 0,001.

01 5
I e ¥ dx

. Borancnute 3Havenue ¢pynkumu f(X) B

3aaHHoOM TouKe Xo (f(Xo)) ¢ TOYHOCTBIO 710
0,001.

%/7

1.3.Psapr dypoe

10. TpuroHomerpuyeckuit
psan Oypse.

11. PaznoxxeHue B psif
Dypre 27
MePUOMUYECKUX (YHKITUIA.
Teopema {upuxie.

12. PaznoxkeHue B psi
®Dypbe YeTHBIX HYHKITHH.
13. Pasnoxxenwue B psin
®ypbe HEUETHBIX

. Pasnokuts  ynximmo f (X) u

yKazarb
MPOMEXYTKH, TAe cymma psna Dypbe paBHa
¢byHKINH f(X) U HallTh cymMMmy psjna B

Toukax Xy .

4 xe [0;7[], Xo =—7
f(X):{ 0,x €[~ 7;0),x

|X1:O|

. Paznoxuts B nHTEpBaNE (0, TE) B pag Pypee

(hyHKIINH. a) 1Mo KOCHHYycaM, 0)I0 CHHycaM (YHKIIHU:
14. Paznoxenue B ps f(x)=x; f(X)=7—X;
Dypbe QyHKIMH
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MMPOU3BOJIBHOT'O ICpHOJAA.

7. PaznoxuTts B psin Pypre a) nmo cuHycam, 0) o
kocuuycam s T (X) , ONpEIeJICHHOW Ha

(0;2r) f(x)=x>, f(x)=x°
8. Haiitu HHTETpa ®Dypoe ¢dhyHKIIN
OpOJOKMB €€ HEYeTHRIM o00pa3oM Ha

(—0;0),

HWHTCPBaJl €CJIn

2. UnterpanbHoe ucunciaeHne GyHKIMH MHOTHX NepPeMEeHHBIX

2.1. [IBoiinble u
TpONHBIE UHTETPAJIbI

15. JIBoiiHO¥ MHTETpaII:
onpenesieHue, CBOMCTBA,
FEOMETPUYECKHUM CMBICIL.
16. Ilepexon x
IIOBTOPHOMY B JIBOMHOM
HHTETpaIe.

17. 3ameHa nepeMeHHBIX B
JIBOMHOM HHTErpaJe.
[BoitHOI UHTErpa B
MOJIIPHBIX KOOPINHATAX.
18. Ilpunoxenus
JBOMHOIO MHTErpana.

19. TpoiiHoii HHTETpAIT:
OIIpEJCIIEHNE, CBOUCTBA.
20. Brpruncienne TpOHHBIX
HMHTETPAJIOB.

9. BbIUHCIUTH UHTETPAT ” (x—y)dxdy, ecnu
A

00nacTb A OrpaHuYCHa JTHHHSIMH:
2
y=0,y=X°,x=2.
10. [locTtpouth 00MACTb HMHTETPUPOBAHUSI U

HN3MEHUTD MOPAAOK UHTCTPUPOBAHUA

?{!

1
[ax [ £z ey
1 35

1 3y 1
[ar[ £z pydx+ [ay [ £x )dx
1] 1] 1 1]

11.C
BBIYMCIIAT TUTOMAIb TIOCKON (uryps L,

IIOMOIIBIO  JBOMHOrO  MHTErpaina,

OTpaHHYEHHON mmHEsIME Y2 = 2X+4

2 1
=—=—Xx+4
Y 2

12. TepeliTh K TOJSIPHBIM KOOPAHMHATAM |

BBIYHCIIUTD JBOMHOMN HHTETpal
I} cos(x2 + yz}jxdy’ e
D
D:{(x,y):x2+y23a2
1 xzxy
13. BbIYHCINT HHTETPA j I Ixz vzdzdydx
000
14. BeraucnuThb 00BbeM, OTrpaHUYEHHBIN

S}

TNOBCPXHOCTSIMHU. X2+ y =1
X + Y+ zZ =3 u miockocTteio XOY.

2.2. KpuBonuneiinoie
WHTETPAJIBI

21. BeruncneHue
KPHUBOJIMHEHUHOT O
WHTErpaja nepBoro poja.
22. BuruncneHue
KPHUBOJIMHEHHOT O
WHTeTpaja BTOPOTo Poa.
23. ®opmymna ['puna.

24. BpruncieHue
IJIOMIAJEH ¢ IOMOIIBIO
KPUBOJMHEHHOU
WHTErpana.

25. Ycnosus
HE3aBHCUMOCTH
KPUBOJIMHEWHOTO
HHTErpaja oT IyTH

15. BBIUMCIIUTE HHTErpall j(xz + > +2%)ds

AB
MO0 OJHOMY BHTKY BHHTOBOW  IJIMHHH
x=cost; y=sint; z=t;, 0<tr<2m

16. BolunciuTe  KPUBONMHEHHBIA  HMHTETpaj

j x”ydx + x’dy . L — KOHTyp, OrpaHHYCHHBIN
L

2 2
napabonamu Yy o=x, x"T=y.
Hampasnenue obxonma KOHTypa
HIOJIOKUTEJIBHOE.

17. BoluncnuTh  KPUBONMHEHHBIA  HHTETPaj

BTOPOT'O TUIIA jde +XdY | rpe L — werseprs
L

28




UHTCTPUPOBAHMS oxpyxHoctn X=Rcost, y=Rsint or
V4
t1=0uto 5
IIpomesxyTouHas
aTTeCTalus - IK3aMeH
Cemecmp 4
Paznenbr u Tembl ITpumepnbie IIpumepHbIe MPpaKTUYECKUE 3aJaHUS
TEOPETUUECKUE BONPOCHI
1. ®ynknuun 1. Oynkuum 5. Jloka3aTp  aHaNUTUYHOCTH  QYHKOMHA U
KOMILJIEKCHOTO KOMIIJIEKCHOT'O apTyMEHTa. BBIYHCIIUTH UX IPOU3BOAHYIO!
nepeMeHHOro 2. HenpepbiBHOCT 1.8inz,2. ctgz, 3. Inz.

(YHKIMH KOMIUIEKCHOTO
MIEPEMEHHOT 0.

3. IlpousBomHas
(YHKIMH KOMIDIEKCHOTO
apryMeHTa..

4. Amnanuruueckue
¢ynkuun. ConpsbKeHHbIE
rapMoHHYecKre (QyHKIHH.
5. llonsrue
muddepenmana.
I'eomeTpuyeckmii CMbICI
muddepeHIrana..

6. MHuterpan mo
KOMIUIEKCHOMY
[IeEpeMEHHOMY U €T0
cBoiicTBa. [loHsTue
HEOTIPeIeIEHHOTO
WHTeTrpaja.

7. WuterpanbpHas
¢dopmyna Komm. Cesizb
Mexy uarterpaigom Komru
Y QaHATUTUYECKOU
(dhyHKIHEH.

6. Haittu 0co0bIe TOYKH GyHKIHN:
2
Z°+3
fi(2) =
(2% v 224 2)z-1)

f(2)= z-1
? 2(z° +1)
7. Tlposeputb, 4to QyHKIHA | =1|I’1(X2 + yz)
2

SIBIISIETCSI TAPMOHUYECKOM.
8. Haiitu AHAITUTHYECKYTO (GyHKIHIO
f(z)=u+iv no 3amauHoi nelcTBUTENHHON

JacT U(X,y) = x3 — 3xy2 +2y
9. Haiitu

Imf(z) =e "’ (xcosx—ysinx).
10.BeaucnuTh WHTETPAN C MOMOIIBIO (POPMYITBI

sin z
tuna Komy: ——dz

.\ 3
z=1(z_ﬂ1j
4

aHATUTHYECKYI0  (QYHKIHIO, €Ccin

2. DyHKIHOHAJIbHbIE
pAaBI

8. Psubl GyHKIMIA.
CxoaumMocCTs psija.
PaBHOMEpHAs CXOAMMOCTB.
[Ipusnak Beliepmpacca o
PaBHOMEPHOI
CXO/IUMOCTH.

9. Crenennsle psaapl. | u
2 Teopembl Abers.

10. Psapl aHAIMTHYECKUX
(GYHKIHH.

11. Psn Jlopana.

7. Paznoxuts B psin Jlopana:

f()=_ T 0<[z<L.
z2(z+1)
f@)= 1, [f>1
YA VA
2
f(2)= 1
(2) 7 +1 /<

3. Boruersl U UXx
NMpUMeHeHne

12. Brruetsl. OcHOBHAS
TeopeMa O BhIUETax .

13. BorunciieHre BEIUETOB
B 0COOBIX TOUuKax. Teopema
0 BBIYETAX B PaCIIUPEHHON
KOMIIJICKCHOM IIJTOCKOCTH.
14. Jlorapudmudeckuii
BbrueT. OCHOBHAs TeOpeMa
anreOpsl. Teopema Pyme.

8. BLI‘II/ICHI/ITB BBIUCTBI BO BCEX KOHCYHBIX
0cOOBIX TOUKaX (PyHKIMU:
({04
f(z)=—2°
T
7" ——127
4
9. BBI‘-II/ICJII/ITB BBIUCTHI BO BCEX I/ISOHI/IpOBaHHI)IX

0COOBIX  TOYKAaX, BKJIIOYas OECKOHEYHO
YAaNeHHYIO TOUKY, Ui QYHKITUH:
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2 1
2

f(z)=e °

10. BoluncnuTe ~ MHTErpajibl € HOMOUIBIO
BBIYETOB:
sm% _dz, 3( 3dz
Zzl(z—mj s 2 42
4

4. OcHOBBI 15. Ilpeobpa3zoBanue 11. IpoBepuTh, Kakue W3 YKa3aHHBIX (YHKLIUHI
OnepauuoOHHOT0 Jlanmaca. CBoiicTBa ABJISIIOTCSA (DYHKUIUSMH-OPUTHHATIAMH:
HCYHCTEHHSs OPHUTHHAJIOB U ft)=b'n(t), b>0, b=l

H300paKeHUH. )

16. Onpenenenue f(t) =e" n(t),

OpPUTHHAJIOB 110 12. Haititn w3o0pakeHue (YHKUWH, UCIIONB3YS

n3o0paxenuro. Dopmya CBOIICTBa TMHEHHOCTH, TTOIOOMS, CMEIIEHHS 1

Mennuna. [lepBas u 3ama3/IbIBaHHs:

BTOpast Teopema f(t)=1+t, f(t)=sinwt, f(t)=sint,

a3JI0KEHHS.

.¥L)7. [pumenenue f(t)=e"t’,

ONePaIMOHHOTO f (t) =sin(t—b);(t —b),

UCHUCIICHHS UL PEIICHHA 13. Haiitu yronm mnoBopoTa o M KOI(Q(PUIHUEHT

OOLIKHOBEHHEIX pactsokernss kB Touke Z, =21 1pm

nddepeHranbHBIX

yPaBHEHHIA. orobpaxenuu f(z2) = e_X(COS y —isin y).
[IpomesxxyTouHas

aTTecrausd - 5K3dMeH

CocraBurens (1):

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

(Pamunua, unuyuansr u dondxicHocms npenodasamens (ei))
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