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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‘leHI/IH 10 JUCHHUIIIIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

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

(ynusepcanvHas, :

obwenpogeccuonanvras, KOMITCTCHIIMHA

npogheccuonanvbHas)

ObmenpodeccuonanpHas

OIIK-1 CiocobeH mpUMEHSITh
(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 JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble JUCIUILITTHON

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
MaTEMaTHUYECKUX U
€CTECTBEHHBIX HayK, BBLIEIIAS
IJIABHBIE CMBICIIOBBIE
ACIEKThI B JOKA3aTENbCTBAX;
1.2 Pemaer npakTuueckue
3aJ]a4l Ha OCHOBE
(byHIaMEeHTaIbHBIX 3HAHUN B
o0yacTu MaTeMaTHYECKUX U
€CTECTBEHHBIX HAyK

1.3 Pemaer
npodeccuoHaIbHbBIE 3a/1a41 B
HUCCIIEN0BATEILCKON U
IIPUKIIATHON 1EATENBHOCTH,
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 ®usuka

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 qucuunanxe
Tabmuma 3 — 3Hanus, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTHHON

Kon u Ha3sBaHue
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 Ha3BaHue

I/IH,I[I/IKaTopBI JOCTHKCHU S

3nanus, ymeHus, HaBbIkH (3YB),

KOMIIETECHIINH KOMIIETCHIINH, 3aKpeIUICHHBIC | (DOpMUpPYEMBIC TUCITUTLTNHON

3a JUCHUILIMHON
MIPUMEHSATD MaTEeMaTUYECKHE — OCHOBHBIE (haKThl, KOHLEIIUU 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
IIPUKIIATHON NESTENIbHOCTH,
UCIIOJIB3YS] OCHOBBI
COBPEMEHHBIX
MaTEeMaTHYECKUX TEOPHit

MaTEeMaTUYECKOI0 aHaJIN3a;
— CTpPOro JI0Ka3bIBaTh
MaTEMaTUYECKUE YTBEPKACHUS B
00J1aCTH MaTeMaTUYEeCKOr0 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, UCII0JIb3YSI 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
OO6mias Tpy1I0eMKOCTh H BHJIbI yueOHOW paOOTHI 110 TUCIUILINHE,
dhopMaM o0yueHwMsI
MIPOBOJMMBIE B Pa3HBIX GopMax
0®0
1 O6mias TpyA0EMKOCTh JUCIIUILIAHEI 684
2 KonrakTHas paboTa 00y4arommxcs ¢ mperoaasareneM (10 BUIAM YYeOHBIX 248
3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 248
B TOM YHCJIE:
JIEKIIUHA 100
MPAKTUYECKHUE 3aHATHUS], CEMUHAPBI 148
Bueaynuropnas pabora (Bcero):
3 CamocrosTenbHas pabota odyuatomuxcs (Bcero) 328
4 TIpomesxyTouHas aTTecTalus 00ydaromerocs 108
- ak3ameH (1 cemectp);
- 3a4eT ¢ OIEHKOMH (2 cemMecTp);
- 9k3ameH (3 cemectp);
- 9K3aMeH (4 ceMecTp).

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iepPKAHMEe NMCHMILIMHBI.

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 4 8
[IpomexyTouHas aTTecTarys 36 9K3aMeH
HUTOI'O no 1 cemecTpy 180 36 52 | 56 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 | 148 | 328 108

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH PadoThI
Tabnuna 6 — ConepxaHue TUCIUTUITMHBI
No Haumenoanue 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
3aBUCHMOCTH. ['paduk GyHKIHN.

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

1.2 [Ipenen yucnoBoit 3. UncioBble MOCIe0BaTeIbHOCTH U UX CBOMCcTBAa. OTpaHnYeHHbBIE

MOCJIE/I0BATENILHOCTH W HEOTpaHUYEHHBIE MTOCIIe0BATEILHOCTH. BECKOHEUHO MalTbie 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. beckoneuHo
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
MHTEpBaJie U Ha oTpe3ke. CBoicTBA PYHKIINHA, 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/n

HaumenoBanue paszacia,
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. IuddepenHnmpoBanme 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.HaxoxaeHue MpOMEKYTKOB BO3pacTaHusl U yObIBaHUS (DYHKITHIA
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n/n

HaumenoBanue paszacia,
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 TIOCTPOCHHUSI UX TPAPHKOB.

2.3

Hcnonp3oBaHue MOHITHA
JuddepeHunan GyHKIUI
JUISL peIICHUS 33124

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

26. Ilpumenenue quddepennnana B mpuOIMKEHHBIX
BBIYHCIICHUSAX.

27. Haxoxaenune nudQepeHnnanos 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, Trpapuk (QyHKIMKM JABYX TIepeMeHHbIX. JIuHUM
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 | OkcrpeMyM GYHKIMH IBYX 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 paszacia,

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 ompeneideHus  (QYHKIUH — JIBYX
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 HPOU3BOJHBIX MEPBOTO U 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 IT€PEMEHHbIX

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 JleitOuuna.
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 pyHKIMH B cTeneHHbIE pAasl. [[puMenenne psioB B
MPHOIMKEHHBIX BHIYHCICHHSIX.

13

Psner @ypre

5. lleprnognueckue Gpynkun. Ileproanyeckne npoueccsl.
Tpuronomerpudeckuii pan @ypre. Paznoxenue B pag Oypoe 27
nepuognuecknx Qynkuuid. Teopema Aupuxie.

6. Paznoxenue B psig @ypbe ueTHbIX QyHKIMHA. Pasnoxkenue B psn
®dypbe HeueTHBIX QYHKIMH. Paznoxkenue B psag Oypoe GyHKIni
MPOU3BOJIbHOTO Tiepuoa [IpencraBieHue HenepruoauyecKon
¢ynkuun psgom Pypee.

HHTerpannbHoe
HcyucIeHue (PYHKIUH




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/n TEMbI JUCIIUIUINHBI
MHOI'HMX IlepeMeHHbIX
21 JIBOliHBIE U TPOITHBIE 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.

Cooeporcanue npakmuiecKux 3auamui
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 psag @ypoe 27 neproanueckux QyHKIHMA.
psiabl Dypbe Teopema J{upuxie.
10. Pasnoxxenue B psig Oypre ueTHbIX PpyHKINH. Paznoxenue B
psaa Oypre HeueTHBIX (QYHKITHIA.
11.Paznoxenue B psan Oypre GpyHKIMI TPOU3BOIBHOTO IEPUOIA
[Ipencrasnenue Heneproandeckoil GyHkuuu psgom Pypee.
2 HHTerpaasHoe
ucunciaeHue GyHKIUA
MHOTMX NepeMeHHbIX
2.1 | Beruncienue IBOMHBIX U 12. smeHeHue npenenoB nHTerprupoBaHus. CBelleHUe TBOMHOTO
TPOMHBIX HHTEIPaOB MHTErpaia K IOBTOPHOMY.
13. Brruncnenue IBOMHBIX MHTETPAJIOB 3aMEHO MepEMEHHBIX.
14. TlpunoxeHue NBOITHOrO HHTETpaja.
15. Beruncnenune TpoiiHbIX HHTErpaioB. Cdepuueckas u
LWIMHApUYECKasi CHCTEMBI KoopAHHAT. [IpuiioskeHue TpoiHOro
WHTerpasa.
2.2 | Beruncienue 16. BeruncieHre KpUBOJUHEHHBIX HHTETPAJIOB IEPBOIO POJa.

KpHBOHHHeﬁHBIX HUHTCTpaJioB

Brruucnenue maccel HeogqHOpoAHOU ayru. [Ipunoxxenus
KPUBOJIMHEHHOIO UHTETpajia BTOPOro pojia.

ITpomesxkyTouHast aTTECTALUSI-9K3AMEH

| Cemectp 4 |

Codepotcanue 1eKyuoHHo20 Kypca

1 DOYHKIUHM KOMILIEKCHOT 0 1.0npenenenue GbyHKIIIH KOMILIEKCHOT'O MIEPEMEHHOTO
nepeMeHHOro I'eomerpuyeckoe  m3oOpakenne @OKII. Tpegen  pyHkImm
KOMIUIEKCHOTo nniepemenHoro. HenpepeisHocTs OKII.
Onpeaenenue npousBoanoi. AnanuruyHocts OKII.
2. Uurerpan ot ®KII. [IpumeHenne uHTErpaibHbix Gopmyn Koiu
K BBIYHCIICHUIO HHTETPAJIOB.
2 DyHKIIHOHATbHBIE PSIbI 3.YncnoBele psaAgbpl C KOMIUIGKCHBIMH —uieHamu. CBOHCTBa

CXOJISIIUXCS PSIOB.
CreneHHBIC KOMITUICKCHEIC psibl. Teopema AGers.
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Ne Haumenoanue pazaena,

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)
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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.
[Onextponnbiii pecype] :  T.2: yueOnuk / I'M. ®uxrteHronpll. — 9-e u3I., CTEPEOTHN. -
OnekTpoH.TekcToBbie AaH. —  Cankr-Ilerepoypr : UMzmatensctBo «Jlanb», 2008. — Pexum
noctyna: https://e.lanbook.com/reader/book/411

JonosHuTeIbLHAA y4eOHas JUTEpaTypa

1. Illepmnes B.I'. Marematudeckuii aHanu3 [DIeKTpoHHBIN pecypc]: YuebHoe mocodue
/ B.I'. llepmHeB. . - DnekTpoH.TeKcToBbIE AaH. - M.: HUL] UTHOPA-M, 2014. - 288 c. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=342089

2. Iepmues B.I'. MaremaTudeckuii aHanu3 [DJIEKTPOHHBINA pecypc]: COOpHUK 3a1ad ¢
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. Maremartuueckuii aHanu3. Teopust U mpakTuka [DIEKTPOHHBIN pecype] :  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
[OnexTponHbIii pecypc] : YueOnuk / bapbaymos B.E., [ToroBa H.B. - DnekTpoH.TeKCTOBBIE JaH
- M.:HUL] 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, ['.H. MenseneB u nap., 5-e wusm. -
OneKkTpoH.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 u31l., CTEPEOTHII. - DJIEKTPOH.TEKCTOBbIE 1aH — 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 [Dnexrponnslii pecypc]: yuedHoe ocodue / A.®. Jlonrononosa, T.A. KonoasokHast.
- 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.
YyeOHbIe 3aHATHS TT0 TUCHUILIMHE TPOBOAITCS B yueOHBIX aynutopusx KI'TIN 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: MUKIIEP-YCUIUTENb, CACTEMHBIH OJIOK, SKpaH HACTCHHBIH ¢
ANIEKTPONPUBOIOM, IIPOEKTOP, aKyCTHYECKAsl CHCTEMA.
Hcnonb3yemoe nporpammuoe obecnedenue: MSWindows
(MicrosoftImaginePremium 3 year o cyOJIUIICH3HOHHOMY JT0T0BOPY No
1212/KMP ot 12.12.2018 r. no 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 HHAUBUAYATIbHBIX KOHCYIbTALUML; uonkosckoro, 1.23

- TEKYILEr0 KOHTPOIISI ¥ IPOMEKYTOYHOM aTTECTAIINH.
CrnenunanusupoBannas (y4ueOHasi) MeOelb: T0CKa MENOBasi, CTOJIbBI, CTYJIbSI.
O06opynoBaHue: IEPESHOCHOE - HOYTOYK, 9KpaH, MPOCKTOP.
Hcnone3yemoe nporpammuoe obecrneuenue: MSWindows
(MicrosoftimaginePremium 3 year mo cy0IuIeH3HOHHOMY J0roBOpY Ne
1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBoboaHO
pacnpoctpansiemoe [10).

Wntepner ¢ nocrynom B UOC.

615 YuebHas ayauropus (MyJIbTUMEIUITHAS) IS TPOBEICHUS: 654079, KemepoBckas 001acTs, 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, aKyCTHYECKasi cucTeMa (KOJIOHKH).
Hcnonb3yemoe mporpammuoe obecnedenue: Ubuntu Linux(cBoboaHO
pacnpoctpansiemoe [10), LibreOffice (cBoboaHO pacnpoctpansiemoe [10),
Aunexc.bpaysep (oTeuecTBenHOE cCBOOOAHO pacmpocTtpansemoe 110).
Wureprer ¢ obecnedennem gocrymna B OMOC.

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 ¥ IPOMEKYTOYHOH aTTeCTalHH.
CrneunanusupoBaHHas (yueOHas1) MeOeb: 1ocka MenoBas, Kadezpa, CTOJIbl,
CTYJIBSI.

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

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year no cyomunen3norHomy gorosopy 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 OMOC.

718 YueOHas ayquTopus IJsl IPOBEACHUS: 654079, KemepoBckast 001acTs, T.
- 3aHATHUH CEeMHHAPCKOro (MIPaKTUYECKOI0) TUIMA; HoBoxky3Henx, mp-Kt
- TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAIINH; Mertamypros, a. 19
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- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTally.
CneunanusupoBanHas (yueOHas1) MeOesb: 1ocka MenoBas, Kadezpa, CToIbl,
CTYJIBS.

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

Hcmosne3zyemoe nporpammuoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mmmen3nonHomy gorosopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBoboxuo pacmpoctpansemoe [10),
FoxitReader (cBo6oaHO pacripoctpansiemoe 110), Firefox 14 (cBobomHO
pacnpoctpansemoe I10), SAnnexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpocTtpansiemoe [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 HHAUBUAYAJIbHBIX KOHCYJIbTALUM; Merannypros, a. 19

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

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

Hcnonb3yemoe nporpammuoe obecnedenue: 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 I10), Aunexc.bpaysep
(oTeuecTBeHHOE CBOOOIHO pacnpocTpansemoe 110).

WuTepHet ¢ obecnieuenuem gocryma B DM1OC.

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

- TPYIIIOBBIX ¥ HHIMBH/yaJIbHBIX KOHCYJIbTaLNi;

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CrnenuanusupoBanHas (yueOHas) Mebemnb: 10CKa MEJIOBasi, CTOJBI, CTYJIbS.
O0opynoBanue st MPE3CHTAIMK YYSOHOr0 MaTepHraa; 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. 1o 12.12.2021 r.), LibreOffice (cBo6oaHO pactpoctpansemoe I10),
FoxitReader (cBobomHO pactpoctpansemoe [10), Firefox 14 (cBob6oxnO
pacupoctpansiemoe [10), SAanexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacmpoctpansemoe [10).

WuTepHeT ¢ obecnieuenuem gocrymna B DM1OC.

605 YueOHas ayquTopus sl IPOBEACHUS: 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.

O6opynoBaHue I MPE3EHTAIMH YIeOHOT0 MaTepHralia: IEpeHOCHOe - HOYTOVK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year o cyosmmnenznonaomy jorosopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBobomHO pacmpoctpansemoe [10),
FoxitReader (cBo6oxHO pacripoctpansiemoe 110), Firefox 14 (cBo6omHO
pacmpocrpansiemoe [10), Sunexc.bpaysep (oreuecTtBeHHOE CBOOOIHO
pacnpocrpansiemoe [10).

WuTepHer ¢ obecnieuennemM gocrymna B OM1OC.

5.3  CoBpemenHble  npodeccHOHAIbHBIE  0a3bl  JaHHBIX H

HH(pOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.
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 QpyHKIUU:

a) y=ﬁ—|g(5—x)+i;
X—2

. X+3
0) y= arcsmT .
2. Haiitu o6macte 3HaYeHUH QyHKIIAN:

X
a) y=3cos——-4;
)Y >

6) y=v4-x°+3

3. Haiitu ¢pyHkimo oOpaTHyrO JaHHOW M TOCTPOUTH 00a rpaduka B OJTHON CUCTEME KOOPIMHAT:
y =2-3X

4. IToctpouTts rpaduku GyHKIUI:

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 43 _sin X —C0SX
i . 4x° —5X - - -
Haiitu npenensl: a) lim ;0) lim ; lim

—— B
X—2 X2 —3x+2° x>0 1—3x% x—>% C0S2X
3
_(x+1)”
) lim[ 22
x>0\ X+ 3

6.1.3. KonTpoabHasi padora no reme «HenpepsiBHOCTHY

2
1 X2
I/ICCJ'IC,Z[OBaTB KIIMH Ha HCIIPCPBIBHOCTH: a = o = {x
by pep VY="2_, 0V X X<2

32—-x

+27%
x?+5

B) Y=

6.1.4. KontpoJbHas padora no teme «InuddepeHuuanbHoe ucUncieHue»

UccnenoBates Metomamu auddepeHInaIbHOT0 UCUUCICHUS Clenyronme (yHKIUA W,
I/ICHOJ'IBSYH peBy.HI:TaTLI HCCICAOBAaHUA, HOCTpOI/ITB nux Fpa(i)I/IKI/I.
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6.1.5. KontpoJsbHasi padora no teme «HeonpenejeHHbIH HHTErpan»

Haiitu unTerpasisi:

. ) (arccosx)® — X+ 2 .
1) J(2—4X)S|n2XdX, 2) J.de, 3) Imdx,
. .3 2 ) X% +2x-3
4) -[(x 4)(x 3)x dx, 5) .[sm XC€0s“ xdx ; 6)J Tx dx.

6.1.6. UuauBuayaibHOe 3a1aHue M0 TeMe «OnpeesieHHbIN HHTErpaI»
Brerunciauts:

1. J‘\/_de 2. ‘(‘;e‘&dx.

Haiitu muiomans Gpurypsl, orpaHUYeHHON JTHHUSMU:
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 HCYUCICHUE»

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

BBenenue B aHaIn3

1. Ob6nacmoio onpedenenus pynxkyuu y =In(9 — X) + X +5 saeraemcsa npomesxcymox:

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

2. Bnuwume 6 ymeepoicoenue Hedocmarouue Cloea:
[lepemenHas BennurHa or(X) Ha3bIBAETCS , €CJIM €€ TIpeJieN paBeH

0.

3. Bnuwume 6 ymaepowcoenue Hedocmaroujee clogo:
Ecnu 4ncioBas mociie1oBaTelbHOCTh MOHOTOHHA U OTPaHUYEHA, TO OHA

4. Bnuwume 8 ymaepoicoeHue Hedocmarowue cioea.:

. 1
lim\t+= | =e nasvieaemcs ,a
X—>00 X

. sinx
lim——=1 nasvieaemcs

+—-0 X

5. Kaxoe u3z svipadicenuil He a67151€MCsl HEONPEeOeleHHOCbIO?

| § |2 bo=rlid) forclia)| % |

lim 33X+ 2X =X pgen:
X—>—> 0 4X —2

1) 0; 2) o; 3)%; 4)%
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1
1. Qynkyus y = Pxumeem ¢ mouxe X=0 :

1) ycrpanumsbiii pa3psiB; 2) pa3psiB | poaa; 3) paspsis |l pona; 4) ne umeer pa3psiBa.

2

8. @yukyusa y = 1X HenpepvleHa Ha ompesKe:

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

9. Bnuwume 6 ymeepowcoenue Hedocmarwue ciosa:

Ecmu |jm f (X) = c,T0 npsmas x=a Ha3bIBaeTCA
X—a

10. Bnuwume 6 ymeaepoicoenue Hedocmarowue ciosa.
. f(x .
Ecin cymectsytor npegenst K = |jm 10 1 b=]im (f (x) —kx), To rpadux
X

X—00 X—00

dynkimn y=Ff(x) umeer

11. Kakoii u3z epaghuxoe gpynxkyuu He umeem acumnmom?

1) —3-2) —i-e,) = 3—3X'4)y=%
T 9T X ’ e

JAudppepennnaibHoe HCHHCTCHHE

1
12. 3nauenue npouseoonoii gynxyuu Y =@x 6 mouxe X=1I pasno

e;2)-e 3)s;d) -+ .
a a

13. Vpasuenue nopmanu k epaguxy gyuxyuu Y = X> 6 mouxe X=1 umeem 6uo:

1 3;4)y:—lx—§.

13 1.3
1) y==X+2;2) y=—X+>;3) y=—x->
) Y=ox i y=oxa i3 y=ox—g 2" 2

2

14. Dyuxkyus y = y0bl8aem Ha NPOMeNCYmKe:

1) (-3-2); 2) (-10); 3) (o;g}; 5 (23).

XZ

15. @ynxyuay = umeem MaxKcumym 6 mouke:

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

16. Haubonvuiee snauenue gynkyuu Y =€ na ompeske [0;1] PABHO:

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

17. Bnuwume 6 ymeepowcoenue nedocmarowee Ciogo.
Ecnu QyHKIus B TOuke X, MMEeT KOHEUHYIO IPOU3BOJIHYIO, TO OHA HA3BIBACTCSA

B DTOH TOYKE.

18. Vcmanosume npasunbnyio nocied08amenrbHOCHb HAX0HCOEHUsL NPOUBOOHOU (YYHKYULL.
e HaliTu mpupamieHue QyHKIu Ay ;

y Ay .
® HAWTH OTHOIICHHE i
X

e 1aTh X mpupameHue 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'maBHast yacth npupanieHus QyHKINUU, TUHCHHAS OTHOCUTEILHO AX Ha3bIBacTCS

byHKIHN.

21. Bnuwume 6 ymeepoicoeHue Hedocmaruue ciosa.
Ecnu B Touke X, , mpuHauIexanieii o6aactu onpenesneHus GyHKIUN, BTOpast

MMpOnU3BOJHAAd MCHACT 3HAK, TO XO ABIIACTCA

I/IHTel"pa.]ILHOC HCYUCJICHUC

22. Bnuwume 6 ymeepoicOeHue nedocmaroujue cioéa:
COBOKYITHOCTB BCEX MEPBOOOPA3HBIX I JAHHON ()YHKITUM HA3bIBACTCS

23. Bnuwume 8 ymeepoicOeHue Hedocmaiouue ciosa.
dopmyiia HHTErPUPOBAHHKS 110 YACTSIM MMECT BUJT

24. Vcemanosume coomeemcemaus u enuwiume 0YK8y psioom ¢ yuppou:

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

Omeemuwt: 1 o2 ;3 4

25. J'% pasen:
7 X

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

26. Ycmanosume coomeemcemeus u gnuwiume O6ykgy paoom ¢ yu@poi:

b
1. mToma kb MmIoCKoi GUrypsi; a) 7 J. y2dx ;
a

b
2. IJMHA IyTH KPHUBOIA, 0) J- f(x)dx;

b
3. 00beM Tea BpalleHHs; B) J.W/1+ (y')dx;

b
4. rIoniaas MOBEPXHOCTH r) 27Z'J‘ y-y1+ (y’)2 dx.

BpalICHUS,

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
obmnactu D , 3anaHHOM cucTeMOl HEpaBEHCTB.
z=x"+y - 9xy+27, 3>x>0, 3>y>0.
2. DKCIEpUMEHTAIIBHO TOJIy4YEHBI [IATh 3Ha4YeHUH uckoMoll pyHkuuu y = f(X) npu nsatu
3HAUEHUSAX apryMeHTa, KOTOpbIE 3alicaHbl B Tabauie. MeTrooM HaMMEHbIIUX KBaJApaTOB HAUTU
pynxmuio Y= f(X) BBuge y=ax+b.

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

3. Haiitu pa3smepsl NpsSAMOYTOJBHOIO Mapajienenunena  odobemMa V, HMEIOIIEro
HAaWMEHBIIIYIO TTOJIHYIO TTOBEPXHOCTb.

6.1.10. KonTpoJsbHasi padoTa no teme «UncJ0BbIe, CTENEHHBIE PSIAbD)

1. UccnenoBarh CXOAMMOCTD PSIIOB:

n?/2
) Inn : b) (3n 1) )
) én\/n +1 z 4n+1 Z—‘in'3n

2. Haiit 061acTh cXoAMMOCTH (DYHKITMOHAIHHOTO PSJIA.
5 &
5
1 (x+n) v

0 n

Zg—x sin(x+7n)

nln

i x3)

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

i e’ -1 ¢ isin(n3+4).

n=11_cos~ "1
n

1. Paznoxuts (yHKUOHIO f (X) W yKa3zaThb NPOMEXYTKH, rae cymma psga Oypee paBHa (yHKUUH

4,x e[0; 7} x, = -7, %, =0,
0,xel[-70)x, =

2. Pa3noxuTh B WHTEpBaje (0, TC) B psag Dypbe a) mo KocuHycam, 0)mo cuHycam  (YHKIIHUH:
f(x)=x; f(X)=7—X;

3. Paznoxuts B psin @ypee a) mo cuHycam, 0) Mo KOCHHYcaM JUIs f (X) , OIIPEJICIIEHHON Ha (0;2%)
f(x)=x*, f(x)=x°

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

O,x>rx

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

6.1.12. KonTposabHasi pa6oTa no teMe «/[BoiiHble, TPOHHbIE HHTEIPAJIBD)
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1 V1-x2

1. I3MeHuTh MOPSI0K UHTETPUPOBAHUS J dx f f(x,y)dy
-1 0
2. Beraucnute uHTErpan H (3x” —2xy + y)dxdy , ecii 0671aCTh MHTETPHPOBAHKS A OrpaHHYEHA
A
muHusIMH X =0, X = y2, y = 2.
3. BerunciuTh JBOMHOI HHTETpall, NCHOIB3YsI MOJISIPHBIC KOOPIUHATHI
”cz’xdy Dixf-2x+y* =0, x2—4x+y2=lj,y=i,y=ﬁx

il *\E

1 x Xxy
4. BBIYUCIIUTH TPOMHON HHTErPa [ dx[dy | (x+y+2z)dz
-1 0 O

5. BoruncnuTh 006eM Tejla, 3aJaHHOr0 HepaBeHcTBaMu X+ Y+z<a, 3Xx+y=>a, 3x+2y<2a
,y>0,z>0.

6.1.13. KonTpouabHasi padoTa no teme « KpuBosimHeiiHbIe HHTErpaJbl»

1. BblumcauTh UHTErpai I(xz +y*+2z%)ds mo OJTHOMY BHTKY BHHTOBOW JIMHUU
AB
x=cost; y=sint; z=t;, 0<t<2m

9 “ 2 )
2. BpluuCINUTH KPUBOJIMHEWHBIN HWHTErpal Ix ydx+x’dy. L — KOHTYp, OTrpaHMYEHHbIH
L

2 2
napabonamu y~ =x; x~ =) .HanpaBnenue 06xoaa KOHTypa MOJIOKUTEIBHOE.

3. BbluuCINTh KPUBOJIMHEHHBI HHTErpan BTOPOro THIIA IYdX+XdY, rie L — dgerBepth
L

: ps
okpyxknocTn X=Rcost, y=Rsint or 1=0utp =5

6.1.14. KontpoabHasi padoTa mo reMe «AHATUTHYeCKHE PYHKIUN KOMILIEKCHOI MepeMeHH i

=

I[OKaSaTL AHAJIMTUYHOCTH q)YHKI_II/Iﬁ 1 BBIYUCIIUTH UX MTPOU3BOJHYIO!:
1.sinz,2. ctgz, 3. Inz.

72 +3

(z 2’ fo(2) = 26_1 T
2% +22+2)z-1) 2(2° +1)

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

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

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

u(x,y) =x3 —3xy® + 2y

6.1.15. KonrpoJubHasi padora no reme «Psin Jlopana»

1. Paznoxuts B psig Jlopana:

)=~

1 . 1
0<l|z <1, -~ z/>1
(z+1) <g<ti f@ 2®+z ‘

1
1-sinx

2. Haiiti ocoOble Touku (GYyHKIIUU U ONPEICTUTh UX XapaKTep

6.1.16. KontposabHasi paGora no reme ««Bbruersn»

1. BEIUMCINTE BEIYETHI BO BCEX KOHEYHBIX 0COOBIX TOUKaX (i)YHKHI/II/IZ
21



tgz

f(z):—gﬁ .

7" ——12
4

2. BEIYHCIUTE BBIYETHI BO BCEX H30JIMPOBAHHBIX 0COOBIX TOYKax, BKJIrHO4Yas OCCKOHEUHO

yIaJeHHYIO TOUKY, 175 QyHKIUH:
1
2

ot
f(z)=e 7°.
3. BbI‘-II/ICJII/ITB I/IHTGFpaJIBI C ITIOMOIIIBIO BBIUCTOB:
sin z dz
dz —_—
2°+4z

fl(z_—jjjg |2=3

6.1.17. KonrpoJubHasi padora no reme «OnepaumoHHOe HCHUCTICHUE)

1. IIpoBepuTh, KaKue U3 yKa3aHHBIX (PYHKIHMHA SIBISIOTCS ()YHKIMSIMHA-OPUTHHATIAMHU:
f(t)=b'n(t), b>0, b=l.
f(t) =e" n(t),

2. Haiitu u3o0pakenue QyHKUIUNA, UCMONB3YSI CBOMCTBA JIMHEHMHOCTH, MOJO0US, CMEIICHUS U
3ama3abIBaHus:

a) f(t)=1+t, 6) f(t)=sinwt, B) f(t)=sin"t,
r) ft)y=e't®, @ f(t)=sin(t-blt-h),
3. Haiiti n3o6paxenue GpyHKIMH, 337aHHON IrpadUIeCcKu:

6.2. IlpumepHble BONpOCHI M 3aJaHus / 3aJa4d JJIs1 NMPOMEKYTOYHOIM
arrecTanuu
Tabanna 9 - IlpumepHble TeopeTHYecKHe BONMPOCHI M NPAKTHYECKHE 3aJaHHA K
IK3aMeHy
Cemecmp 1

Pasnenn! u TeMBI

IIpumepHbIe

TCOPETUYCCKNEC BOIIPOCHI

HpI/IMCpHLIC MPAKTUYCCKUC 3aTaHUA

1. Beenenue B aHau3

1.1. Oynknus 1. Ompenenenue
(YHKITMH, CTTIOCOOBI
3aJIaHusl, CBOMCTBA
byHKIUH.

2. OcHOBHEIE
aJeMeHTapHbIe QYHKITUH,

WX CBOMCTBA M TPaUKH.

1. Haiitu obnacth onpeneneHus GyHKIAH:

F)=va—x? +—2

lg(l—x) '
2 p—
f(x)= e
arcsin(x—1)
2. Haiitu obnacTh 3HaueHu# QyHKIUI:
oL
X2

y=+2x+1
3. Tloctpouts rpaduku QyHKIHA:

1
y=7
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y=+2x+1
y=v9-x?

1.2. Ilpenen uucaoBoi
MOCJIEI0BATEIBHOCTH

3. Ywucnosas
HIOCJIeIOBATETIBHOCTD U €€
npezned.

4. TlpuzHak
CYIIECTBOBAHUS Ipe/iena
MOCJIE0BATEILHOCTH.

4. IlycTh mocienoBaTenbHOCTh {Xn} CXOIUTCS.
SIBNsteTCs M CXOOAIIEHCS TT0CIe10BATEIbHOCTD

{Kns1— Xn}?
5. Beumncnouth npenpen:

11 1 1
m| —+—+ +——
xoof 1.2 23 n-(n+1)

1.3. TIpenen pyHkIuu

5. llpenen ¢pyHKIHH.
OCHOBHBIE TEOPEMEI O
npeenax.

6. bBeckoHeuHO MaJble U
0ECKOHEYHO OOJIBIIIHE
BCJIIMYMHBI, UX CBOﬁCTBa.
7. llepBeorit 1 BTOpOit
3aMeYaTeNNbHBIC TPEIEIbI.
8. HeomnpeneneHubie
BBIPAYKCHHUSL.

6. Haiitu npenes:

x>0 §in 7x

3x2
Hm[l+£%j
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
GyHKIHN.

11. Onepanuu Haf
HETPEPHIBHBIMU
(GYHKITUSIMIL.

12. CoiicTBa QyHKIIHIA,
HETPEepPHIBHBIX HA
OTpE3KE.

7. HccnenoBaTh pyHKIMM Ha HEMPEPHIBHOCTB!

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

8. Jloompenenuts cienyromue GpyHKIUN 10
HEIPEPHIBHOM B 33JJaHHOU TOYKE:
2
X" +x-12
f()=——=——"7—=
VX=2—-+4-x
9. HccnenoBatTh Ha HEMPEPHIBHOCTH (PYHKITHIO U
ONPENEIUTh THII TOUYEK pa3phliBa, €CJIU OHU €CTh
V2-x ., 1

Ve X oy =
y x?+5 Y X2 —3x+2

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

2. IuddepenuuanbHoe ucunciaeHne GyHKIUH OHOI MepeMeHHOI

2.1. [IponsBoaHas

13. Onpenenenue
IIPOU3BOJIHOM B TOUKE.
I'eomeTpuueckuii cmMbici
MIPOM3BOIHOM.

14. HemnpepsiBHOCTB
nuddepeHIupyeMoit
GyHKIHH.

15. [IpousBoaHast CyMMBl,
IIPOU3BEECHHUS, YACTHOTO
IBYX QyHKUIUH.

16. [IpousBoanas
CIIOKHOW (pyHKITHH,
HESABHOU (YHKIINH,
CTETICHHO-TIOKa3aTeJILHOM

2 _
10. B kakoii Touke napaGossl y =X —2Xx+5

HYKHO TIPOBECTH KacaTeJbHYI0, YTOOBI OHA ObliIa
MEPIICHINKYIISIPHA OMCCEKTPHUCE MIEPBOTO
KOOPAWHATHOTO yTJIa.

10. Haiitu npousBoaHbIe QYHKLINH:

y:%/?.xg;

:tSE;

y 95
y=2""%.sinx
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* Ha orpeske [-1;1].
12. Haiitu npexnens! no npasuity Jlomurans:

. x*—l+Inx
lim ————;
x—1 e _e

x
. xe?
lim :
oo x4 et

11. HccnenoBaTh Ha MOHOTOHHOCTD M HAalTH TOUK
IKCTpeMyMa (pyHKIHU:
y e
= =
1-x
2
X" —2X+2
- - l
x-1
12. HccnenoBaTh Ha BBITYKIIOCTh, BOTHYTOCTh U
HaWTH TOYKH repernda QyHKIUN:

13. UccnenoBate MeTogamu qudGhepeHITnaIbHOTO
WCUUCIICHHS ClIeAyIomre (GYHKIIMU 1, UCTIONB3YSI
PE3yJIBTAaThl HCCIIEIOBAHUS, TIOCTPOUTH UX TPAPUKH

X 1
- -y = pl=X
=——_:y=¢e
y 12 y
2.3. uddepennnan 24. Tnddepennpan 13. BeraucnuTh npUOIHKEHHO NMPH TTOMOIIH

byHKIHH byHKmm. mudepenumana /25,01
25. llpumenenne .
maddepentmana k 14. Haiitu nuddepeniman GyHKIIH:
MPHOIKEHHBIM
BBIYUCIICHUSAM. y= ?{/7 X3 ;
5 X
y=tg 5
IIpomexyTrounas
aTTeCTalus - IK3aMeH
Cemecmp 2
Paznensl u Tembl [IpumepHsie [IpumepHBIe TpaKTHYECKHE 3aAaHUSL

TCOPCTUICCKHNEC BOIIPOCHI

1. UuTerpajibHOE HCYH

cJieHue (PYHKIIUM OTHOM MmepeMeHHOoil

1.1. HeompeneneHHbIiH
HHTETpa

1. TlepBoobOpazHas
(dbyHKIIMH 1
HEONPECIICHHBIN
nHTerpan. CBolicTBa
HEOTIPeIeIIEHHOTO
WHTErpana.
HenocpencteenHoe
HWHTETPUPOBAHUE.

1. Haiitu uHTETpAITHL:
Ix3 +2x—3Vx dx
W
_[ 1-cosx
(x —sin x)?
I(3x+4)e3xdx

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

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

J- X+ 2 dx

X2 +Xx+3
2x% -3x -1
I dx
(x=4)(x=3)x
jcos5 xdx

_[sin3 X c0s? xdx
.[ X+1

——dx
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:

¢ x=1 ) ; 2 13y
J;\/;Jrldx, !‘x V1-x7dx;
j\/ex—ldx; Tx-ezxdx

0 —0

In ¢ dx
R b

1.3. [TpunoxeHus
OIIpeIeTIEHHOTO
UHTErpana

9. IDlromanp mIOCKOMR
(burypsI.

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

3. Haiitu miomans QGUIypel, OrpaHHYEHHON
JMHUSMU:
1
y=x*+1, y==x*, y=5.
2
4. Haiity JUIMHY TyTH KPUBOI:
y = 2\/;, ot x=0 g0 x=1;
5. Haiitu o00®BeM Tena, TIOJAYYEHHOIO IIPU

BpalleHnu (UTYpBI, OTPAHUYECHHOHN JIMHUSMH:

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

6. Haiitu ntoraab MOBEpXHOCTH BpAICHUS:
9y? =x(3-x)?, mpu x € [0;3]
2. DYHKIUM HECKOJIBKHUX NlepeMeHHbIX
2.1. Ompenenenne 12. Onpenenenue 7. Haiiti obnacth onpenenenus GpyHKImA

GYHKIMH IBYX U
Oomee MepeMeHHBIX

(dbysxmn AByX 1 Oonee
MEepPEMEHHBIX.
I'eomeTpuueckoe
n3zobpaxeHue QyHKIUH
IBYX MEPEMEHHBIX.

13. Ilpenen u
HENPEPBIBHOCTH (DYHKIINU
JIBYX MIEPEMEHHBIX.

z=X*+y*—9xy + 27;
Z=X+2y° +1;
z=In(x-y)

Z=+4-%x*-y?

8. MHccnenosath QyHKIIMK HAa HEIPEPHIBHOCTH:

z2=x"+y*—9xy + 27,
z2=,/4-x"-y?
1

Z _

2.2. IIpousBoaHbIe U
nuddepeHInanb
(bYHKITHI HECKOJTBKUX

14. Yactuble
MIPOU3BOIHBIC, UX

FCOMCTpI/I‘lCCKI/Iﬁ CMBICJI.

9. Haiitu yacTHBIE IPOU3BOIHBIC IEPBOTO 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 BeKTopa H .

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

11.

12.

4,05
Berancnuts npubmmkenno 1,024

, HCXOJIs1
U3 3HaueHui Gynkuun Z = X’ mpu x=1, y=4.

Haiitu 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
HAMMCHBIICEE SHAUCHHA 16. HccnenosaTh GpyHKIMU HA YCIOBHBIN
. A YHKI M
(YHKIMHM B 3aMKHYTOH FCTPEMYM:
obJacrty.
1 1
Z=—+—; npu x+ty=2;
Xy
Z=X-Y,; npu x2+y2=1;
17. Haiitu BBICOTY U paJuyC OCHOBaHHS
UIMHIPA HAaOOJIbILET0 00BbEMa, €CITH eT0
TOJTHAsI TIOBEPXHOCTH paBHA 677 .
18. Haiitu HauOoNbIICe U HAUMEHBIIICE
snadenus 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

Jnd pana al + a2 + ..., onpenenuTs ero

O0muii ulleH A, U 3alucaTh PAjl B BUJE

o0
2_an
n=1

1 1.2 1.2.3 1.2-3-4
22 it 3o + ...
3 3.2 3°.3 3% .4
HCCJ‘IG).‘[OBaTB CXO0ANMOCTb pi[,[[a:

® 1

Zi \/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

P 3

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

(-
Zm

0
> (D" Feos
o1 on
1.2. Crenensnsie psasl | 7. CTeneHHBIE PSIIBL. . Haiitu obmacTb CXOIUMOCTH

Pannyc cxonumoctu
CTEIEHHOTO psijia.

8. Pasnoxenue hyHKUMit
B psiabl MakiopeHa u
Teitnopa.

9. IlpumeHenue
CTETEHHBIX PSIIOB K
MIPUOTKEHHBIM
BBIYUCIICHUSIM.

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

>

n:l(X+n

0 n

Zg—xznsin(x+7zn)
n=1 n

© (x— 3)
Z n+1 5"

n=1L

. Haiitu cymmy psiza i(_l)“‘l (1 n 1 j s

n=1 n

. Paznoxuts B psix MakiopeHa QyHKIHIO

f (X) = cos 5x. Yka3ars o6actsb
CXOJIMMOCTH TOY4EHHOTO PSIIa.

. Beraucnuts uaTerpan ¢ rounocteo a0 0,001.

01 )
J‘e*GX dx

. Boruucnuts 3Hauenue ¢pyukimu f(X) B

3aganHoM TouKe Xg (f(Xo)) ¢ TouHOCTRIO 110
0,001.

%ﬁ

1.3.Psapr dypoe

10. TpuroHomerpuyeckuit
psan @ypee.

11. PaznoxxeHue B psif
®ypre 27
MEPUOANYECKUX (QYHKIIUH.
Teopema {upuxie.

12. Pa3noxeHue B psi
@Dypbe YyeTHBIX QYHKIIUH.
13. Paznmoxxenue B psif
@ypbe HEUETHBIX

. Pazmoxute  QyHKINIO f(X) u

yKa3arb
MIPOMEXKYTKH, I'le cymma psiga Dypee paBHa
¢byHKINH f(X) U HallTh cymMMy psjia B

Toukax X .

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

. Pa3znoxuTh B MHTEpBaJE (0; TC) B psin Dypbe

(hyHKIINH. a) 1Mo KOCHHycaM, 0)Io cHHycaM (YHKIIUU:
14. PasnoxeHue B ps f(X)=x; f(X)=7—-X;
dypbe QyHKIHIA
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MMPOU3BOJIBHOT'O ICpHOJAA.

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

(0;2n) f(x)=x*, f(x)=x°
8. Haiitu HHTETpa ®Dypoe ¢dhyHKIIN
NpOJOIDKMB €€ HEYeTHBIM o0pa3oM Ha
MHTEPBAl (—OO ;O) , ecian
sinx,x €[0; 7
f(x)= [0:]
0O, x>rm

2. UnterpanbHoe ucunciaeHne GyHKIMHA MHOTHX NepeMeHHBbIX

2.1. JIBoWiHbIE 1
TPONHBIE UHTETPAJIbI

15. JIBoitHO# MHTETpAIT:
onpeesieHue, CBOMCTBA,
TeOMETPUYECKUN CMBICIT.
16. Ilepexon x
MIOBTOPHOMY B JJBOMHOM
HHTErpare.

17. 3ameHa nepeMEeHHBIX B
JBOITHOM MHTErpajie.
[BoitHOI UHTErpa B
MOJIAPHBIX KOOpAUHATAX.
18. Ilpunoxenus
JBOMHOIO MHTErpana.

19. Tpoiinoii HTETpaAT:
OIIpEeJCIIEHNE, CBOUCTBA.
20. Brraucrnenue TpoHHBIX
HWHTErpaJIoB.

9. BbIUMCIUTH MHTETPAT H(x— v)dxdy, ecnu
A
o0nacth A orpaHnYeHa JIMHUAMU:
y=0,y=x%x=2.
10. [locTtpouth 00MACTb HMHTETPUPOBAHUSI U

W3MEHUTH NOPAJOK UHTETPUPOBAHHUS

»2

1
[dx | 70 »1ay
1 s

1 3 3 4
[ar[f(x pdx+[ay [ f(x yydx
1] 1] 1 1]

11.C
BBIYUCIUTH TUIOMIA[b TJIOCKOW (QUTYpBI o,

IIOMOIIbIO JBOMHOTO HWHTErpasna,

OrpaHUYEHHOMN JIMHUSIMUA y2 =2X+4,

2 1
=——X+4
Y 2

12. TepeliTh K TOJSIPHBIM KOOPAHMHATAM |
BBIYUCIIUTD JIBOMHOU WHTErpa

I} cos(x2 + yz}JXdy, e
D

D:{(x,y):x2+y2 Saz}
Xy

1x?

13. Br4ucuTh HHTErpa .[I I x” yzdzdydx
000
M

14. BeauciIuTh 00beM,
TNOBCPXHOCTSIMHU. X2+ y2 =1
X + Y+ zZ =3 u miockocTtsio XOY.

OTrpaHMYEHHBIN

2.2. KpuBonuneiinoie
WHTETPAJIBI

21. Buruncnenue
KPUBOJIMHEWUHOT O
WHTErpaja nepBoro poja.
22. BuruncneHue
KPHUBOJIMHEHUHOT O
WHTeTpaja BTOPOro poa.
23. ®opmymna ['puna.

24. BpruncneHue
IJIOMIAJEH ¢ IOMOIIBIO
KPUBOJIMHEWHOM
WHTErpana.

25. Ycnosus
HE3aBUCUMOCTH
KPUBOJIMHEWHOTO
HHTErpaja oT IyTH

15. BBIUKCIIUTE MHTETpall I(xz +y° +2%)ds

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

16. BolunciuTe  KPUBONMHEHHBIA ~ MHTETpaj

j x*ydx+ x’dy . L — KOHTYp, OrpaHHYCHHBIIi
L

2 2
napabonamu Yy =x, x =y.
Hampasnenue obxonma KOHTypa
MOJIOKHUTEIBHOE.

17. BelYuciuTh  KPUBOJWHEHHBIM  HHTETpa

BTOPOTO THUIIA J. ydX+XdY | rne L — werseprs
L
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UHTCTPUPOBAHMS okpyxnoctu X=Rcost, y=Rsint or
V4
t1=0uto 5
IIpomexyTouHas
aTTeCTalus - IK3aMeH
Cemecmp 4
Paznenbr u Tembl ITpumepnbie IIpumepHbIe MPaKTUYECKUE 3aJaHUS
TEOPETHIECKUE BOIIPOCHI
1. ®ynknuun 1. Oynkuum 5. Jloka3aTh  aHaNUTUYHOCTH  QYHKOMA U
KOMILIEKCHOT O KOMIUIEKCHOT'O apryMEHTa. BBIYHCIIUTH UX POU3BOAHYIO:
nepeMeHHOro 2. HempepsiBHOCTB 1.8inz,2. ctgz, 3. Inz.

(YHKLIMH KOMILIEKCHOTO
[IEPEMEHHOT 0.

3. IlpousBomHas
(YHKLIMH KOMILIEKCHOTO
apryMeHTa..

4. Amnanutuueckue
¢ynkuun. ConpspKeHHbIE
rapMoHHYecKre QyHKINH.
5. Tlonsrue
muddepeHIrana.
I'eomeTpuueckuii cMbICIT
muddepeHimana..

6. MHuterpan mo
KOMILJIEKCHOMY
IIepeMEHHOMY U €T0
cBoiictBa. IlonsTue
HEOMPEAEIEHHOTO
WHTeTrpaja.

7. MWuterpanbpHas
¢dopmyna Komm. Casizb
MexIy uHTerpanoM Komm
1 AaHAIATUYECKOU
(hyHKIIHEH.

6. Haiitu 0CO0BIC TOYKH (G yHKIMH:
2
z°+3
fi(z)=
B (22 v 224 2)2-1)

f(2)= z-1
? 2(z° +1)
7. IlpoBeputh, uTOo (QyHKIUA | zlln(xz + y2)
2

SIBIISIETCSI TAPMOHUYECKOM.
8. Haiitu AHATUTHYECKYIO (G yHKIHIO
f(z) =u +iv mno 3amaHHOW NeEHCTBUTEIBHON

gacT u(X,y) = x3 - 3xy2 +2y
9. Ha#itn ananuthyeckyro (yHKIHIO,

Imf(z)=e"’(xcosx—ysinx).
10.BbryrcInTh MHTETPAT C TOMOLIBIO (HOPMYITBI

sinz
tuna Komy: ——dz

N3
Hes
4

€ClIn

2. OyHKIHOHATbHBIE
psbI

8. Psanw! pyHKUIHIA.
CxomuMocCTh psafa.
PaBHOMEpHAas CXOIUMOCTD.
[Ipusnak Beliepmpacca o
paBHOMEpHOI
CXOJIUMOCTH.

9. Crenennsle psaapl. | u
2 TeopeMsbl Abers.

10. Psapl aHAIMTHYECKUX
(hyHKIIHIA.

11. Psan Jlopana.

7. Paznoxwuts B psx Jlopana:

f()=_ T 0<[z7<L.
z2(z+1)

f(z2)= 31 ,|z>1
2%+
2

f(z)= 1

(2) 2° +1 i<

3. Boluersl U ux
NpUMeHeHue

12. Beruetsl. OcHOBHAs
TEeopeMa O BbIUeTax .

13. BrlunciieHHe BBIYETOB
B 0COOBIX TOUuKax. Teopema
0 BbIUETAX B PaCIIMPEHHOU
KOMILJIEKCHOM IJIOCKOCTH.
14. Jlorapudmuaeckuii
BbIYeT. OCHOBHAS TEOpeMa
anreOpsl. Teopema Pymme.

8. BblumciIHUTh BBIYETHI BO BCEX KOHEUYHBIX
0COOBIX TOYKaxX (QyHKIHU:

tgz
f(@)=—"—
, T
" ——1
4
9. BBIMHCIUTH BHIYETHI BO BCEX M30JMPOBAHHBIX
0COOBIX TOYKaX, BKJIIOYasg OECKOHEUYHO

YAaNeHHYIO TOUKY, Ui QYHKITUH:
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2 1
t2

z
f(z)=e
10. BoluncnuTe ~ MHTErpajibl € HOMOUIBIO
BBIYETOB:
sin z dz
— dz , —
‘Z‘Zl Z _ E ‘1‘23 Z + 42
4
4. OcHOBBI 15. Ilpeobpa3zoBanue 11. [IpoBepuTh, Kakue W3 YKa3aHHBIX (YHKLIUH
OIepalMOHHOT0 Jlannaca. CBoiicTBa SBJIAIOTCS QYHKIMSAMH-OPUTHHATIAMU:
HCYHUCTEHHS OPHUTHHAJIOB U f(t)=b'n(t), b>0, b=l
n300paKeHHH. 2
16. Onpenenenue f(t)=e n(t),
OPHUTHHAJIOB TI0 12. Haiitn m3o0pakeHue (QyHKIWH, HCIONB3YS
n3o0paxxenuro. Dopmyina CBOICTBA IMHEHHOCTH, 10100, CMEILICHHS 1
Mennuna. [TepBas u 3ama3/IbIBaHMs:
BTOpasi TeopeMa ft)=1+t, f(t)=sinwt, f(t)=sin"t,
pa3noKeHuUs. 3
17. TIlpumeHenue f=e"t,
OTIEPAIIHOHHOTO f (t) =sin(t —b)y(t —b),
VCHHCIICHIS U pCLICHIST | 13 Hajiti yroa MmoBOpoTa o M KOI(QHUIHMEHT
OOBIKHOBEHHBIX _ o
pactsokenuss kB Touke Z, =2i npu
T hepeHTNaTEHBIX o
ypaBHEHMIA. otobpaxcennn f(z) =e *(cosy—isiny).
[IpomesxxyTouHas

aTTecTausd - 5K3dMeH

CocraBurens (1):

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

(@pamunus, unuyuanst u dondtcHocms npenooasamels (eti))
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