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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 - @opmMupyembie JUCHUILTAHON KOMITETSHITUN

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

(ynusepcanvHas, :

obwenpogeccuonanvras, KOMITCTCHIIMHA

npogheccuonanvbHas)

ObmenpodeccuonanpHas

OIIK-1. CnocoOeH npuMeHsTh
(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 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) YuebHas nmpakTuka.
HayuHno-uccnenoBarenbckas
paborta (TmosryueHre NepBUYHbBIX
HABbIKOB HAY4YHO-
UCCIIEI0BATEIbCKON 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 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
MPUKIIAIHON 1€ TENbHOCTH,
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 254
3aHATHI) (BCEro)
AynutopHas pabota (Bcero): 254
B TOM YHCJIE:
JIEKIIUHA 102
MPAKTUYECKHUE 3aHATHUS], CEMUHAPBI 152
Bueaynuropnas pabora (Bcero):
3 CamocrosTenbHas pabota odyuatomuxcs (Bcero) 322
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 KonTponbsHas pabora
Tect
3-4 1.2. Ilpenen yucioBoi 14 4 4 6 K
MOCJIeIOBATENILHOCTH OHTPOIIBHas padoTa
5-7 1.3. Ilpenen ¢pyHkunu 26 6 10 |10 Tecr
8-9 1.4. HenpepbIBHOCTH (hyHKIIUU 16 4 6 6 KouTpoinbHas pabora
Tect
2. udpepeHunaabHoe
ucyucjeHue GyHKIUM OJHOM
nepeMeHHOMI
10-12 | 2.1. IIpousBoHast 26 6 10 | 10
13-16 | 2.2. [IpunokeHus IpOU3BOIHOM 30 8 12 | 10 KontpornbHas pabora
Tect
17-18 | 2.3. Iuddepernman GpyHKIIIN 16 4 6 6
[IpomesxyTouHas aTTecTanus 36 9K3aMeH
HUTOI'O no 1 cemecTpy 180 36 54 | 54 36
Cemectp 2
1. UaTerpanbHoe HCYHCIEHHE
(pyHKIMM 0HOI epeMeHHOMH
1-4 | 1.1. HeompeneneHHbIN UHTETPAT 36 8 8 20 KonTponbsnas padora
Tecr
5-6 | 1.2. OnpeneneHHbI HHTETPAT 18 4 4 10 T p—
7-8 | 1.3. [IpunoxeHus onpeaeleHHOrO 18 4 4 10 Tecr
WHTErpaia
2. OYHKIHH HECKOJIBKHX
nepeMeHHbIX
9-10 | 2.1. Onpenenenne GyHKIUHN OBYX U 18 4 4 10
OoJiee mepeMeHHbIX KoHTpoubHas pa6ota
11-13| 2.2. [IpousBoHBIE U 27 6 6 15
muddepeHmansl GyHKIui
HECKOJIbKHX MEePEMEHHBIX
14-16 | 2.3. DkcrpeMyM QYHKIUH JIBYX 27 6 6 15 Keiic-3amanne
MEePEMEHHBIX
17 | IlpomexyTo4Has aTTECTALMS 3ayem ¢ OYyeHKouU
HUTOI'O no 2 cemecTpy 144 32 32 | 80
Cemectp 3
1. Paanl
1-4 1.1. YucnoBble psabt 32 4 8 |20 KonTtposbHas pabora
5-8 1.2. CremneHHBIC PSIBI 32 4 8 20
9-11 | 1.3.Psags1 Oypne 30 4 6 |20 Konrtponbhas pabota
2. UHTerpajibHoe NcYucIeHre
(PYHKIMH MHOTHX NepeMeHHbIX
12-15 | 2.1. /IBoiiHbIe U TPOWHBIC HHTETPAJIBI 29 4 8 |17 KontponbHas pabota
16-17 | 2.2. KpuBonuHelHbIe HHTErPAIbI 21 2 4 115 KonTposbHas pabora
ITpoMexxyTouHast aTTecTarys 36 OK3AMEH
HUTOI'O no 3 cemecTpy 180 18 34 | 92 36




OO6mas TpynoeMKoCcTh

\E TpymoE€MK|  3aHATHH (Jac.)
= Pasgensl 1 TeMBl JUCHUIIAHEI 0CTh [9]6]0) PopMmbI TEKYIIETo KOHTPOIIS 1
5 (8C€20 AN IIITODEL MPOMECIKYTOYHOU aTTCCTALIUN
= 110 3aHATHAM yAuTop YCIEBAa€MOCTH
2 uac.) 3aHSTHA CPC
2 JIEKIl. |[PaKT,
Cemectp 4
1-5 1. ®yHKINH KOMIJIEKCHOTO 44 4 10 | 30 KonTponbsHas pabora
nepeMeHHOro
6-9 2. DYHKIHOHAJIbHbBIE PS/IbI 34 4 8 22 KonrponsHas pabora
10-13 | 3. BolueThl M HX MPUMEHEHHE 36 4 8 24 KonrtponbHas padboTa
14-16 | 4. OcHOBBI ONEPATHOHHOTO 30 4 6 20 KonTponbsHas pabora
HUCYHCIICHHUSI
IMpomexyTouHas aTTecTamus 36 9IK3aAMEH

HUTOI'O no 4cemectpy

180 16 32 | 96

BCET'O

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepxaHue TUCIUTUTMHBI

No Haunmenoanue pazaena,
ConepxaHue 3aHITHS

/o TEMbI IUCIHIIIHHBI

Cemectp 1
Codepotcanue 1eKyuoHHo20 Kypca

1 BBeenune B aHATU3

11 OyHKUIUA 1. TTonstue pynkumu. [Tonsitue MuoKecTBa. Onepanuu Hal
MHOkecTBaMu. [IoHsTHE OKpecTHOCTH TOUKU. DyHKIIMOHAIBHAS
3aBUCUMOCTb. [ padmk hyHKIHIH.

2. I'paduxy OCHOBHBIX 351eMeHTapHbIX (QyHKIUI. CriocoObI
3aganus pyHkiun. OcCHOBHBIE cBolicTBa QyHKIMU. OOpaTHas
¢bynkuus. CnoxHas GyHKIUSL.

1.2 [Ipenen yucnoBoi 3. UncioBbIe MOCIe0BaTebHOCTH U UX CBOMcTBAa. OrpaHnYeHHbBIE

MOCJIE0BATEIbHOCTH Y HEeOTpaHUYEHHBIE TTOCTIeI0BaTeIbHOCTH. beckoHeyHO Maible 1
0eCKOHEUHO OOJIbIINE MOCIEeA0BATEILHOCTH.
4. Ilpenen 4nCIOBON MOCIEIOBATEIBHOCTH U CIIOCOOBI €r0
BbIUUCICHNS. CXOISIIMECS OCIE0BATEIbHOCTH U KPUTEPH
Kormm.

13 [penen GyHkyH 5. llpenen ¢pynkumu. OpHOCTOpOHHUE Tpeaensl. beckoHeuHO
MaJible BeInurHbl. CpaBHEHHE OecKOHEUHO ManbiXx OCHOBHBIE
9KBHBAJICHTHOCTH.

6. beckoneuHo OoJiblne BemuuuHbl. OCHOBHBIE TEOPEMBI O
npeJenax.
7. 3ameuatenbHble npeaensl. HeonpeneneHHocTH.

14 HenpepwiBaocTh GpyHkiun | 8. HenpepbiBHOCTH GyHKITNH B TOUKe. TOYKH pa3pbiBa QYHKIMH U
ux knaccudukanys. OCHOBHBIE TEOPEMBI O HEITPEPHIBHBIX
byHKIMAX.

9. HempepbIBHOCTH yieMeHTapHbIX QyHKIHA. [T100ansHbIe
CBOWCTBA HENPEPHIBHBIX QPyHKIMHA HenpepblBHOCTH (hyHKIIMU Ha
UHTEpBaJie U Ha oTpe3ke. CBOicTBA PYHKIINA, HEIPEPBIBHBIX HA
OTpE3Ke.
2 JuddepenuuansbHoe
HcYUcIeHue (PYHKIMH
OJHO¥ NepeMeHHO

2.1 [IponsBogHas 10. 3agaun, npuBOAAIINE K TOHATHIO MPOM3BOIHON. Onpeaenenre
npou3BoaHoM. [IponsBoaHas u aAuddepeninan. YpaBHEHHE K
KacaTeJIbHON M HoOpMalli K KpUBOW. CBA3b MEXAY
HETPEPHIBHOCTHIO U A depeHInpyeMocThIO QYHKIHIH.

11. Cxema BBIYUCIICHHS MTPON3BOAHON. OCHOBHBIC IPaBUIa
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n/m

HaumenoBanue pasnacia,
TCMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

muddepenmmupoBanus. IIpon3BoHAS CIOXKHON B 00paTHOM
¢ynkuun. [Ipon3BoAHbIE OCHOBHBIX 3J€MEHTAPHBIX (QYHKIHH.

12. uddepennmpoBanme HESIBHBIX U MApaMETPHUYECKH 3aaHHBIX
¢ysxmwii. Jlorapudmuaeckoe nuddepeHnInpoBaHue.
ITpon3BOAHbIE BBICUINX MOPSAKOB..

2.2

ITpunoxenus: IpOU3BOIHON

13. OcHoBHble TeopeMbl Au(HepeHINaTbLHOTO UCUHCTICHHS
(Depma, Poms, Jlarpamka). IlpaBumo Jlommrars.

14. Bospactanue u yobiBanue QpyHKIuH. DKCTpeMyM (QyHKITHA.
HauOonbiiee v HanMeHblIee 3HaUeHHsT (PYHKIIMU Ha OTPE3Ke.

15. Beimykiiocts GyHkiun. Touku nepern6a. AcCUMNOTOTHI rpaduka
(GyHKITHH.

16. O0mmas cxema uccie1oBaHusl QYHKIUHA U TOCTPOSHUS UX
rpa¢uKoB

2.3

Huddepenuman GyHKIHIN

17. lonstue nuddeperimana GyHKIUN, €TO TeOMETPHISCKUI
CMBICIL.

18. [Ipumenenue nudpdepeHmnmaia B IpUOIHKEHHBIX
BeuucieHusIX. Jnd dhepeHimansl BRICIINX TOPSIKOB.

Cooe

oICAHUe NPAKMUYECKUX 3aHAMU

u

BBenenue B anaians

11

OrnpeneneHue CBONCTB
¢byHKUMI 1 TOCTpOEHHE
rpadukoB

1. HaxoxneHue 001acTH ONpeIeICHUS U 00JIaCTH 3HAUCHUI
GbyHKIUH.

2. OmnpeneneHne CBOUCTB (PYHKIIUN: YE€THOCTH, HEUETHOCTH,
HEePHOINIHOCTb, OTPAHMYEHHOCTH, MOHOTOHHOCTB H JIp.

3. Iloctpoenue rpadukoB GyHKIHUI.

1.2

Haxoxnenue npenena
YHCIIOBOM
MOCIIEI0BATENbHOCTH

4. HaxoxaeHue npezaesa YUCIOBON MOCIeA0BaTEIbHOCTH 110
OTIpeIEJICHUIO.

5. Tlpenen 4nuciIOBON MOCIEIOBATEIBHOCTH H CIIOCOOBI €r0
BBIYUCJICHUSA. CXOILHHII/ICCSI II0CJICJOBATCIBHOCTH U KpI/ITepI/Iﬁ
Komm.

13

Haxoxnenue npenena
GyHKIMH

6. Haxoxnenue npenena GpyHKIUH MO ONPENESIICHHIO.

7. HaxoxxieHre 0THOCTOPOHHMX TpeziesioB. beckoHeuHo manbie
BennunHbl. CpaBHEHHE OECKOHEUHO MajbIX. beckoHevHO Oobline
BEJIMYHHBIL.

8. HaxoxeHue npeiesioB ¢ UCTIONb30BaHHEM OCHOBHBIX
SKBHUBAJICHTHOCTEH.

9. HaxoxieHre npeienoB Mpu MOMOIH [IEPBOTO U BTOPOTO
3aMevaTeNIbHBIX MIPEeIIOB.

10. PackpbiTHe HEOITpEIeICHHOCTEH.

14

Hccnenopanne GyHKIMM Ha
HENPEPHIBHOCTH

11. UccnenoBanue GhyHKINH HAa HEIPEPHIBHOCTH, UCXOJIS 3
OIIpEIEIIECHUS.

12. HaxokeHue Touek pa3pbiBa QYHKIIMK U WX KIaCCH(QHUKAIINSI.
13. HenpepbIBHOCTH (hyHKIIMM HA MHTEPBAJe U Ha OTPE3KeE.
Hcnonb3oBaHue CBOWCTB (DYHKIIMH, HEMPEPHIBHBIX HA OTPE3KE.

JuddepenuuanbHoe
ucunciaeHue GyHKIUA
O/IHOI1 IIepeMeHHOi

21

Huddepenuuponanne
dbyHKIHI

14. Pemenue 3a1a4, NPpUBOJAIINX K TOHATHIO IIPOU3BOIHOM.

15. YpaBHeHue K KacaTeJIbHON U HOpManK K KpuBoi. HaxoxneHue
CBSI3U MEXJTy HENPEPBIBHOCTHIO M TU(PPEePEHIINPYEMOCTHIO
byHKUIUH.

16. HaxoxxaeHre npon3BOIHBIX C HCIIOJIb30BaHUEM TaOIUIIBI
MIPOU3BOIHBIX W MPaBuil T GEpeHITIPOBAHU.

17.HaxoxmeHne pon3BOIHBIX CI0KHOM B 00paTHOM (hyHKITHIA.
18. IuddepennmpoBanme HESIBHBIX U MApaMETPHUYECKH 3aJaHHBIX
¢byukiwmii. Jlorapupmuueckoe qudhepeHInpoBaHue.

2.2

TIpunoxeHust Nporu3BOIHOM

19. [IprMeHeHHEe OCHOBHBIX TEOpeM AU(HEPEHIIHAIEHOTO
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n/m

HaumenoBanue pasnacia,
TCMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

ncuncienns (Oepma, Posurs, Jlarpamka).

20. Haxoxxaenue mpenenoB ¢yHKUui mo mpasuiy Jlomurans.
21.HaxoxxaeHre npoMeXyTKOB BO3pacTaHHs U YObIBaHUS (QYHKIUHA
U TOYEK IKCTPEMyMa.

22. HaxoxxaeHre HauOoIbIIero 1 HaMMEHbILET0 3HAYCHUH
(YyHKLIMH Ha OTpe3Ke.

23. HaxoXJieHHe IPOMEKYTKOB BBITYKJIOCTH, BOTHYTOCTH
rpaduka GpyHKIIMN ¥ TOUYEK mepernda. ACHMITOTH rpaduka
GbyHKIUH.

24 .VccnenoBanue GYHKIUH U TIOCTPOCHHUSI UX TPAPHKOB.

2.3

Hcnonp3oBaHue MOHATHA
JuddepeHunan GyHKIUI
JUISL peILICHUS 337124

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

26. Ilpumenenue quddepennunana B IpuOIMKEHHBIX
BBIYHCIICHHSX.

27. Haxoxnenne qudepeHInanoB BHICIIHX TOPSIIKOB

HpOMC)KyTOqHaﬂ aTTeCTals - OK3AdMEH

| Cemectp 2 |
Codeporcanue 1eKyuonHo2o Kypca
1 Hurterpaasnoe
HCYHCIeHHe pyHkumnu
OJIHOI1 IIepeMeHHO

1.1 | Heompenenennsiit uaterpan | 1. [lepBooOpa3Has pyHKIMSA U HEOTpeAeTIeHHBIA HHTETPal.
CBoiicTBa HEOTPEIEIIEHHOTO HTeTpaia. Tabmua OCHOBHBIX
uHTerpanoB. HemocpencTBeHHOE MHTEIPHPOBAHUE.

2. MeTox 3aMeHbI IepeMEeHHOM. MeTOo1 HHTErpUPOBAHUS 110
4acTsM.

3. MHTerpupoBanue panuoHAIBHBIX Jpo0ei.

4. lHTerpupoBaHue TPUTOHOMETPHUECKUX (YHKITHIA.
HHTerpupoBanue HppalMoHaIbHbBIX QYHKIHH.

1.2 | OnpexneneHHbIl HHTETPAT 5. IloHsiTHE OnpeAeIeHHOro HHTErpaja, ero reoOMeTpHIECKUN 1
dKOHOMHUYECKHH cMbIci. CBOMCTBA ONpeIe]ICeHHOT0 HHTETpaa.
®opmyna Hetorona-JleitOnuma. Teopema o cpeHeM.

6. 3ameHa nmepeMeHHOH U MHTETPUPOBAHHUE MO YaCTSIM B
ornpeJieieHHOM HHTerpajie. HecoOCTBEeHHBIE HHTETPATIBI.

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

OTIpeJIeJIEHHOT0 MHTerpaia IYTH.
8. Brruncnenue oobema Tena BpaleHus. Beruncinenue miomanu
MIOBEPXHOCTH BPAIICHUSI.
2 DYyHKIHN HECKOJIbKUX
nepeMeHHbIX
2.1 | Onpenenenue GpyHKIUN 9. Onpenenenne QyHKIMKM ABYX W Oonee mepeMeHHbIX. OOmacTb
JIByX U 00Jiee IepeMEHHBIX ompeneneHus, Tpapuk (QyHKIHKM JBYX TIepeMEHHBIX. JIMHUM
YPOBHSL.
10. Ilpenen n HepepbIBHOCTH (DYHKLUH JIBYX NEPEMEHHBIX.
2.2 | IlpousBonHbIE U 11.YactHble  TpOM3BOAHBIE, HUX TE€OMETPUYECKHUI  CMBICIL.
T depeHnnansl GyHKIUH [Ipon3BoaHas M0 HAMPABIEHUIO U TPATUEHT.
HECKOJIBKMX TIEPEMEHHBIX 12. JuddepenunpyemMocts U MONHBIA TuddepeHunan QyHKIUH.
[lpumenenne mnonHoro auddepeHumana K OPUOIMKCHHBIM
BBIYUCIICHUSIM.
13. TlpousBosmHasi ciokHOW QyHKIMH. YacTHbIE MPOU3BOJHEBIE
BTOporo mopsinka. KacarenpHas TMJIOCKOCTh W HOpMallb K
IIOBEPXHOCTH
2.3 | OkcTpeMyM GYHKIMH ABYX 1. DkcTpeMyM (QYHKINU ABYX ITEPEMECHHBIX.

MEPEMCHHBIX

2. YCIIOBHBIN 3KCTPEMYM.
3. HauOonbiiee n HanMeHblee 3HAYCHUS (HYHKLIUH
o0nacT.

B 3aMKHYTOM




Ne

HaumenoBanue pasnacia,

ConepxaHue 3aHATHS

n/n TEMb! IUCIUILIMHBI

Codeporcanue npaxmuiecKux 3ansamui

1 HNHTerpannbHoe
HCUYHCIeHHe yHknuu
O/THOM nepeMeHHOoil

1.1 | Haxoxnaenue 1. HemocpencTBeHHOE HHTETpUPOBAHHE.

HEOMpPeeTICHHBIX 2. Meron 3aMeHBI IepeMEHHOW. MeTo] HHTETPpUPOBAaHUS 110
MHTETPaIoB YacTsIM.
3. MHTerpHpoBanne pallHOHATBHBIX IPOOeH.
4. NHTerpupoBanre TPUTOHOMETPUIECKUX (QYHKIUH.
HHTerpupoBanue HppalMOHaIbHbBIX (YHKIHH.

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

6. 3ameHa mepeMeHHOH U HHTETPUPOBAHUE MO YaCTIM B
oTpeJieIeHHOM MHTerpaie. Brruncnenue HecoOCTBEHHBIX
MHTErPAJIOB.

1.3 | llpunoxenus 7. Berancnenne momaaen miockux puryp. Berancienne amuHbI
OTIpeJIeIEHHOT0 HHTETpaa IyTH.

8. Berancienne o0beMa Tena BpaieHus. Beranciaenne miomaam
MIOBEPXHOCTH BPALICHUSI.

2 DYyHKIHMN HECKOJIbKHUX
nepeMeHHbIX

2.1 | Omnpenenenue GpyHKINU 9. Haxoxnenne obmactu ompeneieHus ~ (QYHKIUH — JBYX
IBYX U OoJiee mepeMeHHbIX nepeMeHHbIX. [locTpoeHne TMHNN YpOBHSL.

10. HaxokaeHue TpenesioB W UCCIEOBaHUE HAa HEMPEPHIBHOCTH
(GYHKIMH BYX MTEPEMEHHBIX.

2.2 | IlpousBonHbIE U 11.HaxoxIeHne 4YacTHBIX IPOM3BOAHBIX MEPBOTO M BTOPOTO
T depeHnnansl GyHKIUH nopsaKoB. [Ipon3BoHAas 11O HAIIPABJIEHUIO U TPATUEHT.
HECKOJIbKMX TIEPEMEHHBIX 12. Tlpumenenne mnonHoro auddepeHnara K MOPUOIMKEHHBIM

BBIYUCIICHUSIM.
13. HuddepentupoBanue croxHoi ¢yHknun. KacarenbHas
TUIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.

2.3 | Haxoxnenue skcTpeMmyMma 14. Haxoxnaenue skcTpeMmyMa (DyHKIIUH JIBYX TTEPEMEHHBIX.

(GYHKUIMH OBYX ITEPEMEHHBIX

15. Haxoxnenue ycinoBHOTo skcTpemyma. Dynkius Jlarpamka.
16. HaxoxneHune HamOONBIIET0O ¥ HAUMEHBIIETO 3HAYCHHH
(GYHKIIMM B 3aMKHYTOH 00JacTH.

ITpomeskyTouHasl aTTeCTALUs - 3a4em C OYeHKOU

| Cemectp 3 |

Cooepoicanue 1eKYUOHHO20 Kypca

1 Paanl

1.1 | YucnoBeie psbl 1. [TonsTHE psAZla M €T0 CXOAMMOCTH. DTaJIOHHBIE psibl. CBOMCTBA
cxoaaumxcs psiioB. HeoOXoaumblil mpU3HAK CXOTUMOCTH.
JlocraTouHble IPU3HAKH CXOAMMOCTH PSJIOB C MOJIOKUTEIbHBIMH
YIIeHAMHU.
2. 3nakouepenyromuecs paasl. [Ipusnak JleitOnuna.
3HakonepeMeHHbIe psiibl. AOCOJIIOTHAS M YCIOBHAs CXOANMOCTb.

1.2 CrerneHHbIe PsIIbI 3. O06J1acTh CX0UMOCTH CcTereHHoro psaa. Teopema AGess.
JubdepeHnnpoBaHue U HHTETPUPOBAHKUE CTEIICHHBIX PAIOB. Psij
Makxnopena u psan Teiinopa.
4. Paznoxxenue GpyHKIUH B cTenieHHbIC psfbl. [[puMenenne psaioB B
MPUOIMKEHHBIX BBIYHCICHHSIX.

1.3 | Paasr ®ypbe 5. Ilepnomnueckue pyuakmum. [leprognaeckne mMpomeccH.

Tpuronomerpudeckuii psa @ypoe. Paznoxenue B psg Oypoe 27
nepuognuecknx Qynkuui. Teopema Aupuxie.

6. Paznoxenwue B psag Pypbe ueTHbIX GYHKIHUHA. Paznoxkenue B psaa
®ypbe HeueTHHIX QyHKIUNA. Pasnoxenue B psg Oypbe QyHKIMIA
MIpou3BOJIBHOTO Niepuoja Ilpeacrapnenre Henepuoandeckon
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Ne HaumenoBanue pasnena,
ConepxaHue 3aHATHS

n/n TEMBI TUCIUTIITNHEI
¢dysxmm psigom Dypee.

2 HNHTerpannbHoe

HCYHUCIeHHE PYHKIHMHU

MHOT'MX NepeMeHHbIX

2.1 J{BoliHbIEC U TPOIHBIE 7. JIBOitHOI MHTETpa M €T0 CBOMCTBA. MI3MeHEeHNE TIpeeioB

HHTETpaibl uHTerpupoBanust. CBe/leHUe TBOMHOI0 HHTErpaia K IOBTOPHOMY.
3aMeHa epeMeHHbBIX B IBOMHOM nHTerpane. llonspHas cucrema
KkoopauHart. [IpuioxxeHue ABOMHOro HHTErpaa.
8. Kybupyemsbie MHOKecTBa U TpoliHoU uHTerpai. Chepuyeckas u
HWIMHApUYECKas cucTeMbl KoopauHaT. [Ipuiosxkenue TpoiHOro
WHTerpaa.

2.2 | KpuBonuneiinpie uaterpansl | 9. KpuBoinHeHHbINA HHTErpa IEPBOro poaa. BerunciieHue Macchl
HEOJTHOpOIHOW Ayru. KpuBOIMHENHBII HHTErpan BTOPOro poJa.
®opmyna Octporpazackoro-I'puna. [IpunosxeHuss KpUBOIMHEHHOTO
WHTETpajia BTOPOTro pPoJa.

Cooepoicanue npakmu4eckux 3aHamuil

1 Psabl

1.1 | UccnenoBanue Ha 1. MccrenoBanue psjioB Ha CXOAUMOCTD MTPH MTOMOIIIH

CXOIANMOCTh YUCIIOBBIX HEO0XO0MMOT0 IPU3HAKA CXOJUMOCTH W NMPHU3HAKOB CPAaBHEHUSI.
pAa0B 2. UccnenoBanue psiioB Ha CXOAMMOCTb IIPH MTOMOLIH MPU3HAKOB
Kommm u JTanambepa.
3. UccrnenoBanne Ha CXOUMOCTB 3HAKOYEPEIYIOIIHECS PSIOB.
4. Omnpenenenne abCONIOTHON U YCIIOBHOM CXOIUMOCTH
3HAaKOIMEPEMEHHBIX PSJIOB.
1.2 | Pasnoxenue QyHKUUH B 5. uddepeHnmpoBaniie 1 UHTETPUPOBAHUE CTEIICHHBIX PS/IOB.
CTETICHHBIE PSIBI 6. Paznoxenue GyHkIuii B psg MakiopeHa.
7. Paznoxxenne Gpynkumii B psg Teitnopa.
8. [lpumeHeHue psiJIOB K MPUOIMKEHHBIM BBIUUCIICHHSIM.

1.3 | Pasnoxenne Qymkumii B | 9. Pasnoxenue B psajg Oypbe 277 nepuoanuecKux QyHKIHUA.

psnel Dypbe Teopema upuxie.
10. Pasnoxxenwue B psig @ypbe yeTHbIX GyHKIMH. Paznoxenue B
psan @ypbe HeYeTHBIX (HYHKIUH.
11.Pa3noxenune B pan Oypbe GyHKINI TPOU3BOIBHOTO TIEpHOIa
[IpencraBnenne Henepuoraeckoil pyHkmu psaom Oypoe.
2 HNuTterpanbHoe
ucunciaeHue GyHKIUA
MHOTHX MepeMeHHbIX
2.1 | Beruuciienue 1BOMHBIX U 12. smeHenue npenenoB uHTerpupoBanus. CBelleHUE TBOMHOTO
TPOWHBIX HHTETPAIOB MHTETpajia K TOBTOPHOMY.
13. Boluncienue JBOMHBIX HHTETPATIOB 3aMEHOU MePEMEHHBIX.
14. IlpunoxxeHre ABOMHOTO HHTETpaa.
15. Beruncnenue TpoiiHbix nHTerpaioB. Cheprudeckas u
MUIAHAPUYECKas cucTeMbl KoopanHaT. [Ipunosxkenne TpoHOTO
UHTErpaa.
2.2 | Beruncnenue 16. Beruncnenre KpUBOJMHEHHBIX HHTEIPAJIOB [IEPBOTO POAA.
KPUBOJIMHENHBIX UHTETPAIOB | Beruncienre Maccbl HEOQHOPOAHOU nyru. [Ipunoxxenus
KPUBOJIMHEHHOTO UHTETpajia BTOPOro pojia.

HpOMe)KYTO‘-IHaSI aTTCCTAlIUA-OK3AMEH

| Cemectp 4

Cooeporcaniie 1eKYUOHH020 Kypca

(I)YHKIII/II/I KOMIUICKCHOI'O
NMEPEMEHHOI 0

1.0npenencane dhysKIIH KOMILJIEKCHOTO TIepEMEHHOTO
I'eomerpudeckoe  m3obpakenne DKII. Ilpegen  pyHKmm
KOMIUIEKCHOT0 niepemenHoro. HenpepeisHocTs OKII.
Onpexaenenne mpon3BoaHol. AHamuTnaHOCTh DKII.

2. Nurerpan ot OKII. [Ipumenenne naTerpanbueix popmyn Komm
K BBIYMCIICHHUIO HHTETPAJIOB.
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Ne HaumenoBanue pasnena,

ConepxaHue 3aHATHS
n/n TEMBI JIUCIATITHHBI

2 DyHKIHOHATBHBIE PSABI 3.YucnoBsle psAbl ¢ KOMIUIGKCHBIMH  4iieHamu. CBOMCTBa
CXOJISIIUXCS PSIOB.

CreneHHbIC KOMIUIEKCHBIC psijbl. Teopema Aoers.

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

3 Boruernl U ux npumenenue | 5. Hymnm ananutmueckodt ¢yHkiuu. M3o0iampoBaHHBIE 0COOBIE
Touku. [Ipr3Haku 0COOBIX TOYEK.

6. Beryer ananutudeckoi GyHKIUKM B 0000 TOUKE.

OcHoBHasg TeopeMa O BBIUETaX. beckoHeuHO yman€HHas ocobas

TOYKA.
4 OCHOBBI OTIEPAIIIOHHOT O 7. OmnepanMoHHOE UCYMCICHHE. HaxoxjaeHWe OpuruHajia To
HCYHUCIECHUSA n3o0pakennto. Haxoxaenne n3o0paxeHn.

8. Pemenue nuHeiHOrO MU(QPEpeHINATEHOTO YPAaBHEHUSI N-HOTO
MOPSIJIKA C MMOCTOSHHBIMU KO3 pHIMeHTamMu.

Codepotcanue npaxmuiecKux 3ausmul

1 DYHKIHUT KOMILIEKCHOT O 1. InddepenuupoBanre GyHKIUH KOMIITIEKCHOTO IEPEMEHHOTO.
nepeMeHHOro 2. CpoiictBa quddepeHInupyeMbIx QyHKIHH.

3. Ananutndeckue QpyHKIHN

4. NuTerpupoBanue (yHKIUH KOMIUIEKCHOTO IIEPEMEHHOTO.

5. Beluucnenue HHTErpajioB.

2 DyHKIHOHATBHBIE PSABI 6. YucnoBble psaabl € KOMIUIGKCHBIMH uieHamu. CBoiicTBa
CXOJALIUXCA PSAIOB.

7. CreneHHbBIE KOMITIEKCHBIE pAabl. Teopema Abens.

8. Paznmoxxenmne Qpynkuunu B psan Tetinopa.

9. Psag Jlopana.

3 Bbruersl u ux npumenenne | 10-11. [IpumeHeHue BRIYETOB K BEIYMCICHUAIO HHTETPAJIOB
oT (pyHKIMI NEHCTBUTENFHON TIepEMEHHOM.
12-13. BbluncieHre HECOOCTBEHHBIX HWHTETPAJOB C MOMOIIBIO

BBIUETOB.
4 OCHOBBI OTIEPAIHOHHOTO 14.HaxoxaeHne oOpuruHaia no u300paxeHuIo.
HCYHCITIeHHSA 15. HaxoxneHune nu3o00paxeHuil.

16. Pemenue nuneiiHoro nuddepeHnnans-HOr0 ypaBHEHUS N-HOTO
MOPSIJIKA C MOCTOSIHHBIMU KO3 HUIIMEHTAMU.

HpOMe)KYTOqHaH ATTCCTAlIUA-OK3AMEH

4 Tlopsimok OUeHMBAHUSI yclneBaeMOCTH M CcHOPMHPOBAHHOCTH
KOMIIETCHIMH 00yYalIIerocs B TEKyleil U MPOMesKYTOYHOM aTTeCTallUMu.

I[J'ISI MMOJIOKUTEIbHOM OICHKHU II0 pEe3yJyibTaTaM OCBOCHHA AUCHUIIMHBI 06yqa10meMyc
HHCO6XOI[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHLIC BH/IbI y‘-IC6HOI71 pa6OTLI. OI_ICHKa PE3YyJIbTaTOB
paboThl oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeaeHa B Tadymie 7.

Tabmuua 7 - bannpHO-peHTHHroBas OLEHKa pe3yibTaToB y4eOHOW  paboThI
oOyuatromuxcs o Bugam (bPC)
1 cemectp
VYuebnas pabora |Cymma  |Bumapl u pe3ynbTaThl OrneHka B aTTecTalyu Banst
(BUIBI) O0amioB  |yueOHOU paboThI (17 nenenp)
Tekymas yae6Has |60 Tect 5 6ayioB (IMOPOTOBOE 3HAUCHNE) 5-10
pabota B cemecTpe 10 6amoB (MakCHMaTbHOE 3HAYCHUE)
KoHTponbHbIe paboThI 3a ogny KP ot 510:10 6annos
(3armTa KOHTPOJIBHOI 56asu10B (TIOpOTOBOE 3HAYECHUE) 20- 40
padoThI) 10 6amoB (MakCHMaNbHOE 3HAYCHUE)
(4 pabotsl)
Keiic-3ananue 56asu10B (MIOpOrOBOE 3HAYECHUE) 5-10
10 GayutoB (MakcUManbHOE 3HaYCHUE)
Hroro no Texymeii padore B ceMecTpe 30-60
IIpomexyrounas |40 Pemrenue 3amaum 1. 5 6an10B (MOporoBOE 3HAUCHUE) 5-10
aTTecTalus 10 6any10B (MakcUMaJbHOE 3HAYCHHUE)
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(3x3ameH) Pemenue 3anaun 2. 5 6ansoB (moporosoe 3HaueHHUE) 5-10
10 6as1710B (MakcUMaJIbHOE 3HAYCHHUE)
Bomnpoc ounera Nel 5 6ai10B (OPOroBOE 3HAYCHHE) 5-10
10 6ans0B (MakKCHMaITLHOE 3HAYCHUE)
Bompoc 6unera Ne2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNE) 5-10
10 6ans10B (MaKCHMaIILHOE 3HAUCHUE)
HToro mo mpoMeKyTo4Hoi arTecTanuu (3K3aMeHy) 20-406.
CymMapHasi OlleHKA 10 JHCHHIIHHE: CymMma 6amoB TeKymie u mpoMexyTouHoit arrecrarmn 50 — 100 ©.
2 ceMecTp
VYuebnas padora |Cymma  |Bumsr u pe3ynsTaTsl OreHKa B aTTeCTalllN Bamer
(BUBI) O6amtoB  |yueOHOU pabOTHI (17 nenenp)

Texymas yueOHas
pabota B cemecTpe

80

WnauBuayansHoe
3aJjaHHe

3a 13 ot 10 xo 20 Gamos
106amoB (moporoBoe 3Ha4eHUE)
20 6ayu1oB (MakCMMaJIbHOE 3HaYEHHE)

10-20

KoHTposnbHbIe paboThI

3a oy KP ot 1010:20 6anmnos

(3ammTa KOHTPOJIBHOM 100a10B (MOPOTrOBOE 3HAUCHHE) 20-40
paboThI) 20 0aI0B (MakCUMAIbHOE 3HAUYCHUE)
(2 pabotsr)
Keiic-3amanue 100a10B (MOPOTrOBOE 3HAUCHHE) 10- 20
20 6ayu1oB (MakCMMaJIbHOE 3HAYEHHE)
Hroro nmo Tekyuieii pa6ore B ceMecTpe 40 - 80
IMpomexyrounast |20 Pemenue 3anaum 1. 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
aTTecTanug (3a4er 10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
C OIICHKOH) Bompoc 6unera Nel 5 6an10B (MOPOroBOE 3HAUCHUE) 5-10
10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
HToro mo mpoMe;KyToUHOIi aTTecTallMH (32U€T C OLIEHKOIT) 10 -20 6.
CyMmMapHasi OlleHKA 110 JMCIHIIHHE: CyMma 0aJuIoB TeKyllel U mpoMexyTouHou arrectauuu 50 — 100 6.
3 cemecTp
VYueOHas padbora |Cymma  |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) 0amioB  |y4eOHOU pabOTHI (17 nenenp)

Texymas yaeOHas

60

KoHTponbHbIe paboThI

3a omny KP ot 7-870:15 6anmos

pabota B cemecTpe (3ammTa KOHTPOJIBHOM 7-8 6ajI0B (IOPOrOBOE 3HAUCHHUE) 30- 60
paboThI) 15 6ans10B (MakCHMabHOE 3HAUEHUE)
(4 pabotsr)
HToro mo Tekyuieii padore B cemecTpe 30-60
IIpomexxyrounas |40 Pemenne 3amaun 1. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
aTTecTanus 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
(’K3aMeH) Pemenne 3agaum 2. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
10 6amI0B (MaKCHMaJIbHOE 3HAYCHUE)
Bomnpoc ounera Nel 5 6as10B (OPOroBOE 3HAYCHHE) 5-10
10 6anoB (MakcHMaIbHOE 3HAUCHHUE)
Bompoc 6mtera No2 5 6ans10B (MOpOTOBOE 3HAUCHUE) 5-10
10 6astoB (MakcHMaJbHOE 3HAUCHHUE)
HToro mo mpoMeKyTo4Hoi aTTecTanuu (3K3aMeHy) 20-400.
CymMmapHasi OlleHKa 10 JHCIHIIHHE: CymMma 6amtoB TeKymied u mpoMexyTouHoi arrecrarman 50 — 100 ©.
4 cemecTp
VYuebnas pabota |Cymma  |Buapl u pe3ynbTaThbl OreHka B aTTecTalyu Banst
(BUIBI) O0amioB  |yueOHOU paboThI (17 nenenp)
Texymas yaebnas (60 Kontpomnpubie paboThI 3a oxny KP ot 7-810:15 6ammor

pabota B cemectpe (3armTa KOHTPOJIBHOI 7-8 6a10B (IIOPOroBOE 3HAYCHUE) 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 6a10B (MaKCHMaIbHOC 3HAYCHNE)
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(3x3ameH) Pemenue 3anaun 2. 5 dansoB (moporosoe 3HaueHUE) 5-10
10 6as1710B (MakcUMaJIbHOE 3HAYCHHUE)

Bomnpoc 6uiera Nel 5 6ai10B (OPOroBOE 3HAYCHHE) 5-10
10 6ans0B (MakKCHMaITLHOE 3HAYCHUE)

Bomnpoc 6mera No2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNE) 5-10
10 6ans10B (MaKCHMaIILHOE 3HAUCHUE)
HToro mo mpoMeKyTo4Hoi aTTecTanuu (3K3aMeHy) 20-406.
CymMapHasi OlleHKA 10 JHCHHIIHHE: CymMma 6amoB TeKymie u mpoMexyTouHoit arrecrarmn 50 — 100 ©.

B npomexxyTouHOW arTecTalMu OLEHKAa BBICTaBIseTcS B BenoMocTh B 100-0amibHOM
IIKajie ¥ B OyKBEeHHOM 3KBUBayieHTe (Tabnuma 8)
Tabmuna 8 — Coornecenne 100-0anabHOMN mKagbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpaHHbIX . -
6106 JVCIUTUTAHEI 1 Oyenxa byxeennuiii sxeusanenm Byxeennuiii
KOMITCTEHIIN I IKBUBANIEHTN
86 - 100 [TpoaBuHyTHIH 5 OTIIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIOo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [lepBorit 2 HEYJIOBIIETBOPUTEIEHO He 3aureno

5  MarepuajJibHO-TeXHHUYECKOE, MPOrpaMMHOe U Y4yeOHO-

MeTOoANYECKOe o0ecrieueHre JUCIUIIIHHBI.

5.1 YueOHas Jureparypa

OcHoBHasi yueOHasi IuTEpaTYpa

1. Ilombkuna, E.A. COopHHMK 3agad 1O BBICIICH MareMaTHKe C o0Opa3laMu peleHui

(MaremaTuueckuii aHanu3) [DJeKTpOHHBIA pecypc] :  yueOHO-meroamyeckoe mocobue / E.A.
[Tonpkuna, H.C. CtakyH - DnekTpoH.TeKcToBble maH. — MockBa : MIITY, 2013. — 200 c. — Pexxum
noctyna: http://biblioclub.ru/index.php?page=book_view red&book_id=240475

2. I'ypesinoBa, K.H. Maremaruueckuii ananu3 [ DaeKTpoHHbBIN pecype] : yueOH. mocobue / K.H.

I'ypesinoBa, V.A. Anekceepa, B.B. bospimmuHoB - DnekTpoH.TekcToBbIe JaH. — EkarepunOypr : U3n-
BO VYpaneckoro YHUBEPCUTETA, 2014. - 330 c. - Pexum JIOCTYyTIA:
http://biblioclub.ru/index.php?page=book_view red&book id=275708

JonosHuTeIbHAA YueOHas1 INTepaTypa

1. ®uxrtenronei, I'. M. OcHOBbI MaTeMaTH4eCcKOro aHanusa. B 2 T. [DnexkTpoHHBIH
pecypc] : T.1: yueOnuk / I''M. duxtenronsi. — 9-¢ u31., CTEPEOTUN. - DIEKTPOH.TEKCTOBBIE
JaH.  — Cankr-IlerepOypr  : WMsmarensctBo «Jlawb», 2008. — Pexum pocryma:
https://e.lanbook.com/reader/book/65055/

2. ®uxrenronsll, I'. M. Kypc nuddepenimanbaoro n MHTErpaabHoro ucuucienus. B 2 1.
[Onextponnbii pecype] :  T.2: yueOnuk / I'M. ®uxrteHronsi. — 9-e u3M., CTEPEOTHN. -
OnekTpoH.TekcToBbie AaH. —  Cankr-IlerepOypr : MszmatensctBO «Jlamb», 2008. — Pexum
nocrtyna: https://e.lanbook.com/reader/book/411

3. IlepmmueB B.I'. Marematudeckuii ananus [ IJIeKTpOoHHBINA pecypc]: YaeOHoe mocobue
/ B.I'. lllepuines. . - DnexkTpoH.TekcToBBIe AaH. - M.: HUL] UH®PA-M, 2014. - 288 c. — Pexxum
nocrtyna: http://znanium.com/bookread2.php?book=342089

4. Hlepmmnes B.I'. Marematnueckuii aHanu3 [DNeKTpOHHBINA pecypc]: COOpPHUK 3ajau C
pemeHusiMu: YueOHoe mocobue / B.I'. IllepmaeB. - DnexkTpoH.TekcToBble maH - M.: HUIL]
NHO®PA-M, 2013. - 164 c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=342088

5. Maremartudeckuii ananu3. Teopust U MpakTHKa [DNEKTPOHHBIN pecypc]| :  YdeOHoe
noco6ue / lunaves B.C., - 3-e uza. - DnekrpoH.TekcToBbie naH - M.:HUL] UHOPA-M, 2015. -
351 c. — Pexum gocryna: http://znanium.com/bookread2.php?book=469727

6. Maremarnueckuii aHanu3: N-MepHO€ MNpoCTpaHCTBO. DYHKIMH. ODKCTPEMYMBI
[DnexTponHsbIit pecypc] : YueOnuk / bapbaymor B.E., [Tonosa H.B. - DnexkTpoH.TeKCTOBBIE TaH
- M.:HUI] NH®O®PA-M, 2016. - 341 C. - Pexum JOCTyMaA:
http://znanium.com/bookread2.php?book=544101
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http://biblioclub.ru/index.php?page=book_view_red&book_id=240475

7. MareMaTuuecKkuii aHaJIM3 B BONPOCAx M 3amavax [DIEeKTpOHHBIA pecypc] : ydeOHoe
nocoone / B.®. byryzoB, H.U. Kpyrunkas, I'.H. Measene u nap., 5-e¢ wusm. -
ONeKTpoH.TeKCTOBble JaH - M.: OUIMATIIUT, 2002. - 480 c. — Pexum pocrymna:
http://znanium.com/bookread2.php?book=544581

8. TyramGaeB, A. A.Maremaruueckuii  aHanu3 [DJIEKTPOHHBIM  pecypc]:
:IIpenensi[ Dnexkrponnslii pecypc] / A. A. TyranGaes. - 2-¢ U31., CTEPEOT. - DIEKTPOH.TEKCTOBBIC
nag - M.: ®rmHTA, 2011. - 54 C. — Pexum JIOCTyma:
http://znanium.com/bookread2.php?book=409466

9. TyranbaeB, A. A. MareMaTUYeCKHil aHAJIU3 : UHTETPajbl [DIEKTPOHHBIN pecypc] :
yue0. mocobue / A. A. TyranbaeB. — 2-¢ U31l., CTEPEOTHII. - DJIESKTPOH.TEKCTOBbIE 1aH — M. :
®JIMHTA, 2011. — 76 c¢. — Pexxum noctyna: http://znanium.com/bookread2.php?book=454655

10. Honrononosa, A.®D. PykoBOoJICTBO K pEUICHUIO 3aJlay M0 MAaTEeMaTUYECKOMY aHaJIU3y.
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 MarepuajbHO-TeXHHYeCKOe M NpPOrpaMMHoOe olecmedeHune
JAUCIUIIJIMHBI.
Y4eOHble 3aHATHSI 10 AUCHUIUIMHE NPOBOJATCS B yueOHbIX aynutopusix HOU Keml'V:

229 a YyeOHas ayTuTOpUS AJIsl IPOBEJCHHUS: 654041, KemepoBckas 06acTsb -
- 3aHATHUH JCKIIMOHHOT'O THUIIA, Kysbacc, r. HoBoky3Helk, yi1.
- 3aHATHI CEMUHAPCKOTO (MIPAKTUYECKOT0) THIIA. uonkosckoro, 1.23

CriermmanusupoBanHas (yaeOHas) MeOelb: ToCKa MEJIOBasi, MapThHL.
OO6opynoBaHHe: MUKILIEP-YCHUITUTEIb, CHCTEMHBII OJIOK, 9KpaH HACTCHHBIH C
JNIEKTPONIPUBOAOM, IIPOCKTOP, AKYCTHYECKAs CHCTEMA.
Hcnonp3yemoe nporpamMmmHoe obecrieuenne: MSWindows
(MicrosoftlmaginePremium 3 year o cyOIUIICH3HOHHOMY T0TOBOPY No
1212/KMP ot 12.12.2018 . mo 12.12.2021 r.), LibreOffice (cBo6oaHO
pacnpoctpansiemoe [10).

Wntepner ¢ noctynom B SUOC.

333 YuebHas aynuTopus JJis TPOBEACHUS 654041, KemepoBckas 06actsb -
- 3aHITHH JEKIIMOHHOTO THIIA; Kysbacc, r. HoBoky3Helk, yiI.
- TPYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTALUM; Huonkosckoro, 1.23

- TEKYILEr0 KOHTPOJISl U TIPOMEKYTOYHON aTTeCTaIUH.
CneunanusupoBanHas (ydeOHas1) MeOeIb: 0CKa MENoBast, CTOJIbI, CTYJIbSL.
O6opyznoBaHue: IEPEHOCHOE - HOYTOYK, 9KpaH, MPOEKTOP.
Hcnons3yemoe mporpammHoe obecriedenne: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOIUIICH3HOHHOMY JOTOBOPY Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo601HO
pacnpocrpansiemoe [10).

Wntepner ¢ noctynmom B SUOC.

615 Yuebnas aynuropus (MyJIbTUMEIUHHAS) TSI TIPOBEICHMS: 654079, KemepoBckasi 00J1acTh, T.
- 3aHATUH JEKLIMOHHOTO TUIIA; HoBoxy3Henk, np-xrt
- TEKYIIETO KOHTPOJISI ¥ IPOMEKYTOYHOH aTTECTAINH. Mertamrypros, 1. 19
Crenmanu3upoBanHas (yaeOHas) MeOelnb: Jocka MenoBas, kadenpa, CTOJbI,
CTYJIBSL.

ObopynoBanne ISt MPEe3eHTAIMH y4eOHOTO MaTepHaja: CTallHOHapHOE -
KOMITBIOTEP, 3KpaH, IPOEKTOP, aKyCTHUECKast CHCTeMa (KOJIOHKH).
Hcnons3yemoe nporpamMmmuoe obecnieuenne: Ubuntu Linux(cBoboxHO
pacnpoctpansiemoe [10), LibreOffice (cBob6oaHo pacnpoctpansiemoe I10),
SAunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacmpoctpansemoe [10).
Wntepner ¢ obecnieuenneM jnocryna B OUOC.

617 YueOHas ayquTopus IJsl IPOBEACHUS: 654079, KemepoBckast 001acTs, T.
- 3aHATHH CEMHHAPCKOTO (MMPAKTHIECKOTO) TUIIA; HoBoky3Henk, mp-Kt
- TPYNIOBBIX U UHIAUBUIYAIbHBIX KOHCYJIbTAIUH; Mertamnypros, a. 19

- TEKYILETr0 KOHTPOJISI ¥ TIPOMEKYTOYHOW aTTeCTAlNH.
Crienmanu3upoBanHas (yaeOHass) MeOelb: Jocka MenoBas, kadenpa, CTOJIbI,
CTYJIBSL.

O6opyaoBaHue IS MPE3SHTAIMH YIeOHOT0 MaTepHralia: IEPeHOCHOe - HOYTOYK,
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9KpaH, IPOEKTOP.
Hcnonp3yemoe nporpammuoe obecneuenue: MS Windows (Microsoft Imagine
Premium 3 year o cybmurenznornomMy norosopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBoboxuo pacmpoctpansemoe [10),
FoxitReader (cBoboxuo pactpoctpansemoe [10), Firefox 14 (cBoboxrO
pacupoctpansiemoe [10), Sunexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacmpoctpansemoe [10).
WuTepHet ¢ obecnieuenneM nocrymna B DM1OC.

718 YueOHas ayquTopus ISl IPOBEACHUS:
- 3aHSTUI CEMHHAPCKOTo (PaKTHYECKOT0) TUIIA;
- TPYIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI U IPOMEXYTOYHOH aTTeCTalHH.
CneunanusupoBaHHas (ydeOHas1) MeOeb: Tocka MenoBas, Kadezapa, CToJIbl,
CTYJIBSL.

ObopynoBanne st MPe3eHTAIMH yIeOHOTO MaTepHaa: ePeHOCHOe - HOYTOYK,
9KpaH, POEKTOP.

Hcnonp3yemoe mporpammuoe obecriedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mumen3nonaoMy norosopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBobonHO pacmpoctpansemoe [10),
FoxitReader (cBobomuo pactpoctpansemoe [10), Firefox 14 (cBob6oxrO
pacnpoctpansiemoe [10), SAunekc.bpaysep (oTeuecTBeHHOE CBOOOTHO
pacnpocTtpansiemoe [10).

WuTtepHeT ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBckas 061acTs, T.
HoBoky3Helnk, mp-Kt
Mertamtypros, 1. 19

713 YueOHast aynuTopust 1Jisl IPOBEIICHUS 3aHSTHIA:
- 3aHATHH CEMHHAPCKOro (MPaKTUYECKOI0) TUIIA;
- TPYIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTAIINH;

- TEKYILET0 KOHTPOJISI M TIPOMEKYTOYHOW aTTeCTalnH.
CriermmanusupoBanHas (yaeOHas) MeOelb: Tocka MenoBast, kadeapa, CTOJIbI,
CTYJIBSI.

OOopyznoBaHue 115 IPE3EHTALMH YIeOHOT0 MaTepraa: NepeHOCHOe- HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonp3yemoe mporpammuoe obecriedenne: MSWindows
(MicrosoftImaginePremium 3 year o cyOJUIICH3HOHHOMY JT0T0BOPY No
1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBoboaHO
pacnpoctpansiemoe [10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
Firefox 14 (cBobomHO pacnpoctpansemoe I10), Suaekc.bpaysep
(oteuecTBeHHOE CBOOOIHO pacmpocTtpansemoe [10).

WuTtepret ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBckas 001acTh, T.
HoBoky3Helk, np-xr
Mertannypros, a. 19

717 YuebHasg ayquTopus A IPOBEACHUS:
- 3aHATHUH JEKIIMOHHOTO THUIIA;
- 3aHATHH CEMHHAPCKOTO (MMPAKTHIESCKOTO) TUIIA;
- TPYIIIOBBIX U MHINUBUIYaTbHBIX KOHCYIIbTAIIHL;

- TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTECTAIIUH.
CneunanusupoBaHHas (yueOHas1) MeOenb: T0CKa MEJIOBast, CTOJbI, CTYJIbsL.
OOopynoBaHue 17151 IPE3EHTAMK Y4eOHOro MaTepuaia: NepeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year o cy6mmien3znonHoMy gorosopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBo6omH0 pacnpoctpansemoe [10),
FoxitReader (cBo6oauo pacnpoctpansemoe [10), Firefox 14 (cBoGomHO
pacnpoctpansemoe [10), Auaexc.bpaysep (oTedecTBeHHOE CBOOOTHO
pacnpocrpansiemoe [10).

Wutepner ¢ obecnieuenneM nocryna B OMOC.

654079, KemepoBckast 001acTh, T.
HoBoky3Helk, np-Kt
Merannypros, a. 19

605 YueOHas ayquTopus sl IPOBEACHUS:
- 3aHATHH CEMHHAPCKOTO (MIPaKTHYCCKOT0) TUIIA;
- TPYIIIOBBIX U MHIUBHUIYaTbHBIX KOHCYJIbTAIIHT;

- TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTECTAIIUH.
Crienmanu3upoBanHas (yaeOHasr) MeOelnb: Jocka MenoBas, kadenpa, CTOJbI,
CTYJbBA.

OGopynoBaHue I MPE3CHTAIIMH YIeOHOTO MaTepralia: IEPEeHOCHOE - HOYTOYK,
9KpaH, IMPOEKTOpP.

Hcnonb3yemoe nporpammHuoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year no cybmunensnonnomy gorosopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBobomHo pacmpoctpansemoe [10),
FoxitReader (cBo6onHO pacnipoctpansiemoe 110), Firefox 14 (cBoboHO

654079, KemepoBckas 001acTs, T.
HoBoky3Henk, np-kt
Mertamnypros, 1. 19
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pacupoctpansiemoe [10), Sunekc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacnpoctpansiemoe I10).
Wureprer ¢ obecnedennem gocrymna B JMOC.

5.3  CoBpemenHble  npodeccHOHAJNbHbIEe  0a3bl  JTaHHBIX

I/IH(l)OpMaHl/IOHH]JIe ClIpaBOYHbBIC CUCTEMBI.
epeyens CIIB/l u UCC no nucumniuinae

1. Obwepoccuiickuii mamemamuveckuii nopman (UHGOpMAYUOHHASE —cucmema)
http://www.mathnet.ru/

2. Mathcad-cnpasounux no svicuiell Mamemamuxe
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeqeHust M (WJIH) MaTePHAJIBI.
6.1.IlpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX PadoT
6.1.1. KoutpoJibHasi padoTa no reme « DyHKIMU»

1. Haiitu o6nacte onpeaeneHust GyHKINH:

a) y=ﬁ—lg(5—x)+i;
X—2

. X+3
0) y= arcsmT .
2. Haiitu o6nactes 3HaYeHUH QyHKINU:

X
a) y=3cos——-4;
)Y >

0) y=v4-x°+3

41

3. Haiitu QpyHKIMIO OOpaTHYIO JaHHOW U MOCTPOUTH 00a rpaduka B OJHOM cUCTEME KOOPIUHAT:

y=2-3X
4. IToctpouTtsb rpaduku GyHKIUI:
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 «IIpexen»

i lim _X=2 . 4x®-5x lim M
Haiitu npenensr: a) 6) lim W; ) i ———
4

2 ;
X=2 x° 33X+ 2

6.1.3. KonTpoabHasi padora no teme «HenpepbsiBHOCTDH>

-1 {XZ, X>2
I/ICCJIGI[OBaTb KO Ha HCIIPEPBIBHOCTH: a = 6 =
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X“+5

6.1.4. KontpoJbHas padora no teme «/IugdepeHuuanbHoe HCUNCIeHHE)

HccnenoBats Metomamu audGepeHIInaIbHOTO MCUMCIACHUS Clenyronme (QyHKIUA W,
UCTIOJIB3YS PE3YIbTAaThl HCCIEAOBAHNUS, TOCTPOUTH X TpadUKH.

X —2X+2 —x2
) y=>—"15 2) p=etX X
x-1

6.1.5. KontpoJsbHasi pa6ora no teme «HeonpenejseHHbIH HHTErpan»

HaiiTu unrerpasist:

. _ (arccosx)® -1 , X+ 2 ,
1) .[(2—4x)sm2xdx, 2) J‘ﬁdx, 3) J.x +x+3 ;
-1 . N x> +2x-3
4) -[(x 4)(x Ix X; 5) Ism XC€0s“ xdx ; G)I iy dx.

6.1.6. UuauBuayaibHOe 3a1aHue M0 TeMe «OnpeaejieHHbIN HHTErpaaI»
Boranciauth:

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

Haiitu muiomans Gurypsl, orpaHi4eHHON JTMHUSAMU:
1
3. y=x’+1,y==-x*?, y=5.
2
Haiitu 06bem Tena, mosrydeHHOro NMpu BpallleHUH PUTypbl, OTPaHUYEHHOMN JTMHUSAMU:

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

6.1.7. Tecr mo pasgenam: «BBenenne B aHaaW3d», «/Auddepennuannnoe
ucuyucieHue», « MHTerpajbHoe HCUYMCICHHE»

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

BBenenue B aHaIN3

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

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

2. Bnuwume 6 ymeepoicoenue Hedocmarouue closa:
[Tepemennas BenmnunHa ¢r(X) Ha3bIBACTCS , €CJIM €€ TIpeJIeNl paBeH

0.

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

4. Bnuwume 8 ymeepicoeHue nedocmaroujue cioea:

. 1
lim i+ = | =e nasvi6aemes ,a
X—00 X

. sinx
lim——=1 nasvisaemcs

+—-0 X

17




5. Kaxkoe u3 evipasicenuti ne sA6semcs HeONPeoeireHHOCmbio?

1){%};2) [oo—00]; 3) [e0-w0]; 4) [ﬂ

1)0; 2) «o; 3) %; 4) %

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

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

2

8. @yukyusa y = 1X

HenpepbvleHA HA ompe3Ke.

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

9. Bnuwume 6 ymeepoicoeHue Hedocmaiowue ciosa.
Ecm |jm f (X) = «,To npsimas x=a Ha3bpIBaeTCA

X—a

10. Bnuwume 6 ymeepoicoenue Hedocmaroujue ciosa:

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

X—>00 X—>0

byuxipn y=f(x) umeer

11. Kaxoii uz epagpuxosé hynkyuu ne umeem acumnmom?

1 1 3 L
1) y=—:;2) y=——;3)y=x —-3x;4) y=px.
Jy="32y="_—:3y=x -4 y=¢e

JAudppepenunaibHoe HCHHCTECHHE

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

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

13. Vpasuenue nopmanu x epaguxy gyuxyuu Yy = X*6 mouxe X=1 umeem 6uo:

1 3 1 3 1 3 1 3
1) y=—X+—=;2) y=—X+—3;3) Yy==—X——;4) y=—-X——.
) Y=oX42i2) Y=o Xt 3) Y=o X i A) Y=o X
2
14. Dyuxkyus y = 1 yObl8aem Ha NPoOMed’CymKe:
1
1) (-3-2);2) (-10); 3) (0;5); 4y (2;3).

X2

15. @yukyuay = umeem MAKCUMYM 8 MouKe.

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

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

1) L2)1,3)-1;4)-1
a a

17. Bnuwume 6 ymeepowcoenue nedocmarowee clogo.
Ecnu QpyHKIMS B TOUKe X, HUMEET KOHEUHYIO IPOU3BOIHYIO, TO OHA HAa3bIBACTCS

B DTOH TOYKE.
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18. Vemanosume npasunvrhyro nociedosamenbHOCHb HAX0HCOEHUS NPOUZBOOHOU (DYHKYUU.
e Haiitu npupamenue GyHKIUU Ay ;

y Ay .
® HAWTH OTHOIICHHE A
X

e J1aTh X nmpupaieHue AX ;

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

19. Bnuwume 6 ymeepoicoeHue Heoocmaroujee ci08o:
Touku, B KOTOPBIX MPOU3BOAHAS paBHa () WIIM HE CYIIECTBYET HA3bIBAIOTCS

20. Bnuwume 6 ymeepoicoernue HedoCmaruue closa:
['maBHas 4acTh MpHUpaNCHUs QYHKIMU, TUHEHHAS OTHOCUTEILHO AX Ha3bIBAaCTCS

(GYHKIIH.

21. Bnuwume 6 ymeepoicoenue HedoCmarujue closa:
Ecnu B Touke X, , mpuHauIeKaIei odaactu onpeaesneHus GyHKIUN, BTopast

IMpOU3BOJHAA MCHACT 3HAK, TO XO SABJIICTCA

HHTerpajbHoe HCYHCICHUE

22. Bnuwume 6 ymeepoicoenue Heoocmarowjue ciosea:
COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX Ui JAaHHON (YHKIIMM HAa3bIBAETCS

23. Bnuwume 6 ymeepoicoenue nedocmaroujue ciosd:
dopmysa HHTETPUPOBAHMSI IT0 YACTSIM UMEET BH/T

24. Ycmanoeume coomeemcmesus u enuuiume 0yK8y psaoom ¢ Yuppoii:

1. j% a) arctgx +C;

2. ; 0) | C;
~[1+x ) Inx(+C:

3. J ; B) tgx +C.
cos? x’

Omeemui: 1 ;2 ;3 ;4

25. I% a6eH:
1 X

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

26. Ycemanosume coomeemcemeus u enuwume OyKgy psioom ¢ yu@poi:

1. miomanpb MiIoCcKoi GUTYpHI; a) 7 .[ y2dX :

b
2. IJIMHA TyTH KPUBOIA, 0) j f(x)dx;

b
3. 00bem Tena BpalleHus; B) J.W/l"' (y')2 dx ;
a
b
4. IoIaab MOBEPXHOCTH r) 27Z'J. y-y1+ (y’)2 dx.

BpAILICHHUS;

27. Bnuwume 6 ymeepoicoenue neoocmarowee cnogo:
OmnpeeneH bl HHTErpai ¢ 0ECKOHEUHBIMHU TTPEIeJIaMi HHTETPUPOBAHUS HA3BIBACTCS
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6.1.8. KourpoabHasi padoTa mo teme «IKcTpeMyM (PyHKIMH ABYX NePeMEHHBIX»
Keiic-3aganmue:

B npornecce npousBoACTBa UCMOIB3YIOTCS JIBa BUA pecypcoB: kanutai K u tpyn L.
OyHKIHS BBITYCKAa UM 7 = gk 0303 Ha apeHay GOHIOB (KamuTaaa) U OIiaTy
Tpyaa BeiaesieHo 60 y.C0) . oo .. . 2HIIbI AMHUII (DOHOB paBHA 3 y.e., CTaBKa 3apabOTHOU
riatel 4 y.e. [Ipu kakom 3nauenuu K mocturaercst HanOGoIbIIMi 00bEM BhIITycKa?

6.1.9. KoutpoJbHasi padora no teme « ODyHKIIMH HECKOJIbKHUX NepeMeHHbIX

1. Haiitu nauGonburee u Haumenbinee 3Hauenus gynkmuu Z = f(X,Y) B 3amxuyToit
obnactu D , 3amanHOl cucTeMoll HEpaBEHCTB.
z=x"+y*—9xy +27; 3>x>0, 3>y>0.
2. DKCIEpUMEHTAIIBHO TOJIyYEeHBI IATh 3HaYeHNH uckoMoil pyakuun y = f(X) npu nsatu
3HAYEHHSIX apryMEeHTa, KOTOPbIE 3aliCcaHbl B Tabaune. MeTo1oM HauMEHbBIINX KBaPaTOB HAUTH
dyukumio y = f(X) BBUEE Y =aX+D.

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

3. Hailtu pasmepsl NpsMOYrojpbHOro mapamienenunena o0bemMa V, HMEIOLIEro
HAaUMEHBIIIYIO TIOJTHYIO OBEPXHOCTb.

6.1.10. KonTpoJsbHasi padoTa no teme «Uucja0BbIe, CTENEHHBIE PSIAbD)

1. UccnenoBath CXOAMMOCTD PSIIOB:

| 3n -1 n?/2
a) nn_ b Z( ) ., C) Z
nzln\/n 341 4n+1 ink3"

2. Haiitu 06_HaCTI> CXOAMMOCTH (DYHKIIMOHATIBHOI'O Psijia.

1
© F_ O

d) s e’ -1 ¢ Z_:lsln(n3 +4).
n=11-cos= "7

0

Z

n=" X+n

Zg—xz"sin(xwzn)
1 n

0 3)

nZ;‘ n+1

6.1.11. KOHTpOJILHaH padora no teme «Psigb1 @ypbe»

1. Pasnoxuts Qynxmmo T (X) u ykasars npomexyrkn, rae cymma psga dypbe paBHa (yHKLHM
4,x €0,z x, = -7, %, =0,
0,xe[-70)x, =

2. PaznmoxxuTh B WHTEpBaie (O;TC) B psin ®dypbe a) mo kocuHycam, O)rmo cuHycaM (yHKIIVH:

f (X) u naiiti cymmy psima B Toukax Xg. f(x)= {
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f(xX)=x; f(X)=7—x;
3. Paznoxuts B psg @ypbe a) mo cuHycaM, 0) M0 KOCHHyCcaM Jist f (X) , OIIpPENIEIICHHON Ha (0;27'5)
f(x)=x*, f(x)=x°
4. Haiitn unterpan @ypre QpyHKIMK TPOIOIDKUB €€ HEUETHBIM 00pa3oM Ha MHTEpBAl (—OO;O) , €CIu
() = {sin X, X €[0; 7]
O,x>rm

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

1 V1-x?2

1. I3MeHuTh MOPSI0K UHTETPUPOBAHUS ,[ dx j f(x,y)dy
-1 0
2. BBIYuCIUTD UHTETPAT ” (3x* —2xy + y)dxdy , ecimi 061acTh HHTETPUPOBAHHSA A OTpaHHYEHA
A
muHuAMH X =0, x =y2, y =2.
3. BeraucnuTh 1BOMHOI HHTETPAJl, NCHIOJB3Ys MOJSPHBIE KOOPAUHATHI
”.:z’xdy Dixt—2x+y*=0, ¥—dx+y* =0, y= x,y:ﬁx

B 3

1 x Xy
4. BBIYHCIIUTH TPOMHOU MHTETPa ,[ dx,[ dy I(X +y+ Z)dz
-1 0 O
5. Bbruucaute o0beM Tena, 3aJaHHOTO HEPABEHCTBAMU X+y+z<a, 3x+y=>a,

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

6.1.13. KonTpoabHasi padota no teme « KpuBosinHeiiHble HHTerpaJibl»

1. Bebruucouth uHTErpai I(xz +y>+z°)ds 1m0 OmHOMY BUTKYy BHMHTOBOH IIMHHH
AB
x=cost; y=sint; z=t;, 0<r<2m

9 9 2 )
2. BblUMCINTH KPUBOJMHEWHBIH WHTErpal Ix ydx+x’dy. L — KOHTYp, OTpaHHYEHHEIH
L

napabonamu y° =x; x’ =y .Hanpasienue 06Xoa1a KOHTYpa MOJOKUTENLHOE.

3. BbluucINTh KPUBOJIMHEHHBIH HHTErpaj BTOPOro THIIA IdeJr xdy | rge L — uerBepth
L

. T
okpyxHoctn X=Rcost, y=Rsint or t1y=0u t :E'

6.1.14. KoutpoabHasi padoTa nmo TeMe «KAHAINTHYECKHE PYHKIHH KOMILIEKCHOH MepeMeHHOi»

=

JlokazaTh aHATUTUYHOCTH YHKIIUNA U BBIYUCIIUTHh UX TPOU3BOAHYIO:
1.sinz,2. ctgz,3. Inz.

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

3. IIpoBeputb, uTO QYHKIMS || = 1 In(x2 + y2) SIBJISIETCS. TAPMOHHYECKOM.
2

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

4.  Haittn amanutuueckyto ¢pynkmumio f(Z) =U+ 1V mo 3aganHO# nelcTBHTENBHON YacTH
u(x,y) =x3—3xy? + 2y
6.1.15. KonrpouabHas padora no reme «Psanx Jlopana»
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1. Paznoxxuts B psin Jlopana:
1 1
f(2)=——— 0<Z|<1; f()=_~ Z|>1
@)= g OB o=
1
1-sinx

2. Haiitu ocoOble TOYKH PYHKIIMH U OTPEACITUTH UX XapaKTep

6.1.16. KonrpoJsbHasi padora no reme ««Bbruerbn)

1. BEIYUCIUTH BBIYETHI BO BCEX KOHEYHBIX OCOOBIX TOUKAX (PYHKIIUU:

tgz
f(2)=—2—

722 -2 7

4

2. BBIYMCITUTH BBIYETHI BO BCEX M30JIMPOBAHHBIX OCOOBIX TOUKAX, BKIIOUasi OECKOHEYHO
yJAJIEHHYIO TOUKY, U1 (QYHKIHU:

224t
f(z)=e 7,

3. Beruncnuth HHTCIrpajibl C IIOMOIIBIO BBIYCTOB!

sin z 4z dz
N3 ! 3
‘Z‘Zl 7 ﬂ ‘2‘23 "+ 42
4

6.1.17. KourposabHasi padora no teMe «OnepanuoHHoe HCUYHCIEHUE)

1. IlpoBeputh, Kakue U3 YKa3aHHBIX (PYHKIUN SBISIOTCSA (HYHKIUSIMU-OPUTHHATIAMU:
f(t)=b'n(t), b>0, b=1l.

tZ
f(t) =e (1),
2. Haiitn m300paxenne (yHKIHIA, UCTIONB3Ysl CBOMCTBAa TMHEWHOCTH, TOJOOMS, CMEIICHUS U
3anas3ablBaHus:

a) f(t)=1+t, 6) f(t)=sinwt, B) f(t)=sin"t,
r ft)y=e't®, @ f(t)=sin(t—bl(t—h),
3. Haiiti n3o6pakenue GpyHKIMH, 337aHHON IrpadUIeCcKu:

6.2. IIlpumepHble BONPOCHI W 3aJaHMs / 3a1a4W JJIs1 NPOMEKYTOUYHOI
aTtrecraguu

Taoauna 9 - IlpumepHbie TeopeTHYeCKHE BONPOCHI U NMPAKTHYECKHE 3aJaHUA K
IK3aMEeHy
Cemecmp 1

Pa3znensl u Tembl IIpumepnsie IIpuMepHBbIe IpaKTUYECKUE 3a1aHNS
TEOPETUIECKHE BOIIPOCHI

1. BBegeHue B aHAJIN3

1.1. Odynkuus 1. Omnpenenenue 1. Haiitu obnacth onpeneneHus GyHKIIHH:
(YHKIHAA, CTTIOCOOBI 'y 1
3a/IaHuUs, CBOWCTBA F(x)=va-x"+ lgl—x)’
GbyHKLU.
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2. OcHOBHBIC
dIIeMEHTapHbIC (PYHKITUH,
WX CBOWCTBA M TPadUKH.

2
f(x)= A e
arcsin(x—1)
2. Haiiti obnacTs 3HaueHu# QyHKIUI:

y=2L
XZ

y=+/2x+1

3. Tloctpouts rpaduku QyHKIHA:

1
y=x—2

y=42Xx+1
y =v9-x°

1.2. TIpenen uncnoBoi
H0CJIE1I0BAaTEIbHOCTH

3.  Uwmcrnosas
MOCJIEeI0BAaTEILHOCTD U €€
npeJiet.

4. TlpuzHak
CYLIECTBOBAHUS TpeJIeIia
HOCJIE/TI0BATEIILHOCTH.

4. TIlycTh MOCIIEOBATEIBHOCTD {Xn} CXOIUTCS.
SBnsieTcs M CXOISIICHCS MOCIIEeI0BATEILHOCTD

{Kne1— Xn}?
5.  Bsvrumcnuts npenen:

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

1.3. Ilpenen dhyHKIIIN

5. Ipenen byHKIHN.
OCHOBHEBIE TEOPEMBI O
npezenax.

6. beckoHeuHO MaibIe U
OecKkoHEeYHO OObIINe
BEJIMYHMHBI, X CBOMCTBA.
7. llepBebrit u BTOpOIt
3aMeyaTeNbHbIC IPEIeIIbI.
8. HeomnpeneneHuoie
BBIPKEHHS.

6. Haiitu npenensr:

. 3x? +2x-1
I'm#
Xo® 5" — X" +4x+3

lim 82X
x>0 §1n 7x

3x2
Iim(1+i2]
X—>0o0 X
im V14X -+1-X

x—0 X

1.4. HenpepbIBHOCTH
GyHKIMH

9. HenpepbiBHOCTH
(GYHKIMH B TOUKE U HA
MHOKECTBE.

10. Touku pazpbiBa
GYHKIHH.

11. Onepanuu Hax
HETNPEPHIBHBIMU
GyHKIHAMH.

12. CroiicTBa QyHKIIHIA,
HETIPEPBIBHBIX Ha
OTpe3Ke.

7. MHccaenoBath (pyHKIIMU Ha HEMPEPHIBHOCTD:

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

8. Hoomnpenenuts cienyromue GyHKINA 10
HEINPEPBIBHOH B 3alaHHON TOYKE:!

2
X+ x-12
f(X)= ——————
NX=2-+4-x
9. HccnenoBaTs Ha HENPEPHIBHOCTH PYHKIUIO U
OHpe,E[CJ'II/ITL THUIT TOUCK paSpBIBa, CCJIM OHU €CTh

V2-x ., 1

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

y=——/t2 Y=
x* +5 x> —3x+2
2. InddepeHnnanbHoe neuncaeHue GyHKIUM OTHOI NepeMeHHOI
2.1. TlpousBoyHa 13. Onpenenenue =x2 _
POUSBOIHad TDERETRE 10. B kakoii Touke mapadoIbl y=X"-2X+5

MIPOU3BOTHOM B TOUKE.
['eoMeTpuueckuil CMbICIT

HY>KHO TIPOBECTH KacaTeJIbHYIO, YTOOBI OHA ObLIa
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MIPOU3BOIHOM.

14. HempepbIBHOCTH
nmuddepeHmpyeMoit
byHKIMH.

15. IlpousBogHAS CyMMBI,
MPOU3BEICHNUS, YACTHOTO
IBYX QyHKLIUH.

16. IIpousBoaHas
CIIOKHOH (QYHKITHH,
HESIBHOM (QyHKLIUH,
CTENEHHO-TI0KA3aTEeNbHON
GyHKIHN.

MIEPIICHIUKYIIIpHA OMCCEKTPHUCE MEPBOTO
KOOPJIMHATHOTO YTJIa.
10. HaiitTu npou3BoaHbIC QYHKIINH:

yzi/?-xs;

~tg°Z;
y=14 5
y =2°"".\/sin x
y = (sin x)”

x®-cosy+y*-cosx=0

2.2. llpunoxxeHus
MMPOU3BOJIHON

17. Teopema ®epma u
TeopeMa Poins.

18. Teopema Jlarpanxa.
19. [pasuno Jlonurans.
20. TIpusnaku
BO3pACTaHUS M yObIBAHUS
GyHKIHN.

21. DxcTpeMyM GYHKIHUH.
Heo6xonnmoe ycnosue,
JOCTAQTOYHbIE YCIIOBUS
AKCTpeMyMa (PYHKIIHH.
22. BoimykiocTts 1
BOTHYTOCTb TpaduKa
¢ysakmmn. Toukn
neperuoa.

23. AcummnroTsl rpaduka
¢ysakmmu. O6mas cxema
UCCIICOBaHUS (DYHKIINY.

11. Ilpumenuma au Teopema Post k GyHkunm

y=1-3+ x* Ha orpeske [-1;1].
12. Haiitu npenens! no npaswuity Jlomurans:
. x"—l+Inx
lim——;
x—1 ex —e
. xe?
lim
oo x4 et

’

11. HWccmenosaTh Ha MOHOTOHHOCTD M HAWTH TOYK|
JKCTpeMyMa (PYHKIIUH:

y S

= =

1-x

2
X®—2X+2
- )

x-1

12. HccnenoBaTh Ha BBITYKIIOCTh, BOTHYTOCTh U
HaWTH TOYKH ITepernda QyHKIUN:

13. HccrnenoBath MeTogamMu Au¢GepeHIHatbHOTO
WCUUCIICHHS ClIeAyIomne (GYHKIIMU 1, UCTIONB3YSI
pe3yAbTaThl UCCIEI0BAHUS, IOCTPOUTE UX rPad UKy

X 1
= -y = pl=X
=——_:y=e
y 12 y
2.3. lnddepennman 24. Tnddepennpan 13. Brerancnuts npuOIMKeHHO TPU TTOMOITH
bynxmm bymKamm. nuddepenumana /25,01
25. Ilpumenenue N
mubbepermana K 14. Haiitu nuddepennman GyHkmm:
MPHUOIKEHHBIM
BBIYHMCIICHUSIM. y=3x?-x%;
X
=tg° =
y=1 5

IIpomexyTounas
aTTeCTallUs - 9K3aMeH

Cemecmp 2
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Pa3nenn! u TeMBI

[IpumepHbIE
TEOPETUUECKUE BOIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaHNA

1. UHTerpasibHOE HCYH

cJieHue (DYHKIIMM OTHOM nepeMeHHOoi

1.1. HeomnpeneneHHBIH
UHTETpal

1. TIlepBoobpa3zHas
(dbyHKIIMH 1
HEOoIpeAeICHHbIN
nHTerpan. CBolicTBa
HEOMpeAeICHHOTO
HHTErpana.
HenocpencteenHoe
HWHTErpUPOBAHHE.

2. Merton 3aMeHbI
MepEMEHHOM,
WHTETpUPOBaHUE TIO
YacTsIM.

3. MHuterpupoBanue
PpaIOHAIEHBIX IPOOeH.
4. HWarterpupoBanue
TPUTOHOMETPUYECKUX
(hyHKIIHIA.
HNHurerpuposanue
HppanruoHaIBEHBIX
(hyHKIIHIA.

1. Haiitu nuaTerpansr:
Ix3+2x—3\/;dx
W

J- 1-cosx
(x—sin x)?
J.(3x+4)esxdx
J- X+2
x> +x+3
J- 2x* —-3x -1
(x=4)(x-3)x
jcoss xdx

dx

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

——_dXx
VX2 +4x+5

1.2. OnpeneneHHbIH
UHTET P

5. OnpenencHHBIHI
UHTErpall, ero
FEOMETPUYECKHUI CMBICIL.
CBoiicTBa OMpeAeIeHHOTO
WHTErpaa.

6. dPopmymna HeroToHa-
Jleitonuia. Teopema o
Cpe/THEM.

7. 3ameHa nepeMeHHOU U
HWHTErPUPOBAaHHUE IO
YacTsIM B OIPeIeIeHHOM
WHTErpare.

8. HecobcTBeHHbIC
WHTETpaJIbL.

2. BBIUNCTUTE:

5
dx; Ixz-\ll—x3dx;
4

t x-1
!&ﬂ

IT\/eX ~1dx - +jzox-ezxdx
0 -0

In X ¢ dx
-[FdX; ;[3 1-x

1.3. IIpunoxenus
OIIPEIETIEHHOT O
UHTeTpana

9. IDlromans rIOCKOMH
¢Gurypsl.

10. JlymHa ayrv KpUBOU.
11. O6wem Temna
Bpauienus. [Inomans
MOBEPXHOCTH BpAILCHHUS.

3. Haiitu miomans Qurypsi,
JTUHUSIMH:

OTrpaHUYECHHOU

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

4. Haiity JUIMHY TyTH KPUBOI:

y= 2\/;, ot x=0 g0 x=1;

5. Haiitu oObeM Tena, MOJYyYEHHOrO MpPHU
BpalleHuu (QUTYpBl, OTPAHUYEHHON JTHHUSIMU:
x=y? x=1, y=0.(0X, OY).

6

* Haiitn rmjiomanb MOBCPXHOCTU BpalllCHUS:

9y? = x(3-x), mpu x €[0;3]

2. DYHKIUM HECKOJIBKHX NepeMeHHbIX

2.1. Onpenenenne
GYHKIMH IBYX U
OoJree IepeMEHHBIX

12. Omnpenenenue
(dhyHKIMY ABYX U OoJiee
MepEMEHHBIX.
I'eomeTpuueckoe
n3o0pakeHue GyHKIUH

7. Haiitu o0nacts onpenenenus GpyHKIHHA

z=x*+y*—9xy + 27;
Z=X2+2y° +1;
z=In(x-Yy)
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JIBYX MEPEMEHHBIX.
13. Ilpeaen u
HETPEPHIBHOCTh (PYHKIIUH
JIBYX MIEPEMEHHBIX.

z=+J4-x"-y?

8. HccnenoBars (GyHKIMH Ha HEIIPEPHIBHOCTH:
z=x"+y*—9xy + 27,

Z2=4-x*—y®

1
X—Yy

z

2.2. IlpousBoaHbie U
IuddepeHnnanst
(YHKIHIA HECKOIBKHIX
HEePEeMEHHBIX

14. YacrHeie
MPOU3BOAHBIC, HX
T€OMETPUYECKUN CMBICII.
15. JInddepenumpyemMocTsb
1 noytHBIA nuddepenpan
¢ynkuun. [Ipumenenue
rostHOTO T depeHnrana
K IPUOTIKEHHBIM
BBIYUCIICHUSIM.

16. Ilpou3BomHas mo
HarpaBieHUI0. ['pagueHr.
17. TlpousBoanas
CIIOKHOM (DYHKITHHL.
YacTHble TPOU3BOAHBIE
BTOPOTO MOPSIIKA.

18. KacarenbHas
TUIOCKOCTH ¥ HOpMaJlb K
MOBEPXHOCTH

9. Haiitu yacTHEIE MMPOU3BOJHBIC ICPBOTO U
BTOPOI'0 NOPAIKOB

z=x*+y*—9xy + 27;
Z=X2+2y° +1;
10. Haiitu npousBoaHbIE ClieAyOmnX QyHKINH B
To4Ke M B HarpaBJIeHUH BeKTopa 1 .
U(X, y’ Z) = X2 + y2 - 22 ’ M(11 _11 2) 1 n (11 21 _2)
11. Beruncnuts npubdiamkenno 1,024 4% pexons
3 3Hauenuii pynkuun z = XY npu x=1, y=4.
12. Haiitu dz, ecmu z = In(x® + y?).

2.3. DKCTpeMyM

19. DkcrpemyM QyHKIMN

15. Haiitu SKCTpeMyMBI CIEAYIOMUX (QYHKITUH:

aTTeCTalus - 3auem ¢
OYEHKOL

(GyHKIMU IBYX JBYX TIEPEMEHHBIX.
TIEPEMEHHBIX 20. YCIOBHBII SKCTPEMYM. 2=y —X*+xy—-2x-6y
21. HaubGosbiee u 7= y\/;—yz—x +6y
HAHMCHBILCE SHAUCHI 16. Hccnenosath GpyHKIIMU HA YCITOBHBIN
(GYHKIMM B 3aMKHYTOU FCTDEMYM:
obnacTH.
1 1
Z=—+—; npu x+ty=2;
Xy
Z=X-Y; npu x2+y2=1;
17. Haiitu BbICOTY U paJuyC OCHOBaHHMS
HWIMHpPA HauOOoIBIIero 00beMa, eCIH €ro
MOJTHASI TIOBEPXHOCTh PaBHA 677 .
18. Haiitu HauOoNbIICe U HAUMEHBIIICE
sHaueHus pynkumn Z = f(X,y) B
3aMKHyTOH oOiactu D, 3amaHHOM crcTeMoit
HEPaBEHCTB!
z=x*+y*—9xy+27; 3>x>0, 32y>0
IIpomexyTrounas

Cemecmp 3

Paznenre! u TeMbl

ITpumepnbie
TEOPETUUECKHUE BOMPOCHI

[IpumepHBIe TpaKTHYECKUE 3a1aHUS

1. Paabl

1.1. Yucnossie psabt

1. YwucnoBo# ps.
CxomuMocCTh psifa.
I"apmonuueckuii psiz.

1. Jlmapana dq +ado + ..., ONpPEaeanTb €ro

o0muii ueH A, W 3amucaTh psaj B BUJE
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CBolicTBa CXOISIIUXCS
PAJIOB.

2. Heobxomumerit
MPU3HAK CXOJAUMOCTH
YHCIIOBOTO psijia.

3. Jocrarounsie
MPU3HAKU CXOTUMOCTH
TIOJIOKUTEITBHBIX PSIOB:
MPHU3HAK CPABHEHHUS,
npu3Hak [lanamoepa.

4. JlocraTtouHble
MPU3HAKH CXOIUMOCTH
MOJIOXKHUTENBHBIX PSIOB:
paguKanbHbIA U
WHTETPATbHBIA IPU3HAKH
Kommu.

5. 3nakodepenyromuecs
psneL. [Ipusnak JleiiOHuma.
6. 3HakomepeMeHHEIE
psnbl. AGcomoTHas U
yCITIOBHAsSI CXOJTUMOCTb.

0
2.an
n=1

1 1.2

1 L1283 1.2.3.4
3 32.2 33.3 3.4

2. HccrnenoBaTh CXOAUMOCTD Psizia:
> 1

nzzl \/nz(n2 +4)

> (n® + 4n)-e~("+3)
)

=}

2

1 n "
= 3"(n+])

;Z_ﬁ
2

NgE

3. HccrenoBats yCcIOBHYIO M a0COIIOTHYIO
CXOI[I/IMOCTI) 3HaKONEPEMEHHOT0 psijia.

)"
Z i3

n-1 n
Zl -1 s

1.2. CreneHnble psabl

7. CrencHHBIE PSIBL
Panuyc cxonumoctu
CTETICHHOTO Psifia.

8. Pasnoxenne ¢pyHKUMH
B psiabl MakiopeHna u
Tetinopa.

9. Ilpumenenwue
CTETICHHBIX PSIIOB K
MPUOTKEHHBIM
BBIYUCIICHUSIM.

4. Haiitu 00J1acTh
(YHKIMOHAIBEHOTO PAJIA.

= (x+n)

CXOOUMOCTH

n

ig x? "sin(x+zn)
n=1

i )" (x—3)"

= (n+1)5"

5. Haiitu cymmy psja Z(_l)n_l (1_,_ lj X"t
n=1 n

6. Paznoxuth B psx MakiopeHa QyHKIHIO
f (X) = cos 5x. Ykasars 06macts

CXOJIMMOCTH TIOJTyYEHHOTO PAJIa.
7. Bpraucaute uaTEerpai ¢ TouHoctsio 10 0,001.

01 5
je‘ex dx

8. Berunciuts 3HaueHue Gpynkuuu f(X) B

3amanHoi Touke Xg (f(Xo)) ¢ TouHOCTRIO 110
0,001.

3;/7

1.3.Psaaer @ypne

10. Tpuronomerpudeckuit
psan Oypoe.

5. Paznoxuth  (QYHKIHIO f (X) U yKaszaTh

MPOMEXKYTKH, I'7le cymMMma psiga @ypbe paBHa
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11. PasnoxxeHwue B psin
Dypoe 27
MePUOANYECKUX (QYHKIIUH.
Teopema Jlupuxie.

12. PasznoxxeHwue B psin
®ypbe 4eTHBIX (PYHKITHI.
13. Pasnoxxenwue B psin
@ypbe HEUETHBIX
(hyHKIIHIA.

14. PazmokeHHe B psn
Oypbe QyHKIMH
IIPOU3BOJILHOTO IIEPHUOJIA.

GyHKIIM f (X) ¥ HalWTH CyMMy psia B
Toukax Xy .

00 = 4,xel0;z] x, = —7,%, =0,

0,xe [— 7r;0), X, =7

6. Pa3noxuTs B UHTEpBAJe (0; TE) B psx Dypee

a) Mo KOCHHycaM, 0)ro cuHycaM (QyHKIHH:
f(xX)=x; f(X)=7—Xx;

7. Paznmoxwuts B psag Dypee a) mo cuHycaM, 0) 1o

KOCHHYCaM IS f ( X) , OIpeNeJIeHHON Ha

(0;2m) f(x)=x*, f(x)=x°
8. Haiitu HUHTETpal Dypre hyHKITII
NpOJOIDKMB €€ HEYeTHBIM o0pa3oM Ha
MHTEpPBa (—0;0), eciu
sinx,x €[0; 7
0, x>rxm

2. UnTerpanbHoe ucunciaeHne GyHKIMH MHOTHX NepeMeHHbIX

2.1. JIBoliHbIC U
TPOMHBIE UHTETPAIIBI

15. JIBoitHO# WHTETpAIT:
onpenesieHue, CBOMCTBA,
TEOMETPUYECKUM CMBICIL.
16. Ilepexon
MIOBTOPHOMY B JJBOMHOM
WHTeTpaje.

17. 3ameHa nepeMeHHBIX B
JBOMHOM HHTErpaie.
JBOWHOW MHTErpaJl B
MIOJIIPHBIX KOOPIUHATAX.
18. Ilpunoxenus
JIBOWHOT'O MHTErpaa.

19. TpoiiHoii mHTETpAT:
oTpeZieJIeHne, CBOMCTBA.
20. Bpraucienue TpoiHbBIX
HHTETPaJIoB.

9. BBIYMCIUTH UHTETPAI ” (x—y)dxdy, ecnm
A

007acTh A OrpaHUYeHA JIMHUSAMU:
y=0,y=x}x=2.
10. [locTtpouth 00MACTb HMHTETPUPOBAHUSI U

W3MEHUTH NOPAJOK UHTETPUPOBAHHUS

»2

1
[ax [ £z 2y
1 i

1 3y 3 4
[ar[ £z pydx+[ay [ f(x pydx
1] 1] 1 1]

11. C
BBIYUCIUTH TUIOMIAJIb TJIOCKOW (HUTYpBI o

IOMOIIbIO JIBOMHOTO HHTErpana,

OrpaHUYEHHOMN JIMHUSIMUA y2 =2X+4,

2 1
=——X+4
Y 2

12. llepeiiTt K TOJISIPHBIM KOOPAMHATAM |

BBIYUCIIUTH JIBOMHOM WHTETpa
I} cos(x2 + yz}jxdy, e
D
D={(x, y):x2 + y2 saz}
1 x?xy
2
13. BbIUKCIIUTS HHTETPAIT IIIX yzdzdydx
000
14. Berauciurb o0BeM, OrpaHUYEHHBIN

noBepxHocTAMK: X+ Y = 1;
X + Yy + zZ =3 u mrockoctsio XOY.

2.2. KpuBonuneiinoie
UHTETpajbl

21. Beruncnenue
KPUBOJIMHEWHOTO
HHTETpaja mepBoro poja.
22. Brruucnenne

KPUBOJIMHEWHOTO

2, 2, 2
15. BBIYKCIIUTE HHTETpal j(x +y°+z7)ds
AB
BUHTOBOM  JINHUU

z=t; 0<¢t<2m

0 OJHOMY  BHUTKY
X =cost; y=sint;
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HHTErpajia BTOPOro poja.
23. ®opmyna ['puHa.

24. Breraucienne
IUIOMIAZEH C ITOMOIILIO

16. BoluncnuTs  KPUBONMHEHHBIA ~ HHTETPaj

I x” ydx+ x’dy . L — KOHTYp, OrpaHHYCHHBIIT
L

2 2
N napabonamu =x; X" =y.
KPUBOJIMHENHOUN P y i Y
MHTerpaia. Hampasnenue obxoma KOHTYpa
95, VCIIoBHS MOJIOKHUTENBHOE.
HE3aBHCHMOCTH 17. BoluncnuTh ~ KPUBONMHEHHBIA — HHTETPaj
KPHUBOJIMHEHHOTO BTOPOTO THIIA j ydX+XdY | rne L — werseprs
WHTErpaja oT myTH L
HWHTETpPUPOBAHUS i
crpuposa okpyxnoctn X =Rcost, y=Rsint or
V1
t1=0nuty=—.
2
IIpomesxkyTouHas
aTTeCTalus - IK3ameH
Cemecmp 4
Pasnesnsl u TeMbl IIpumepHsbIe IIpuMepHBIE TpaKTUYECKUE 3aJaHUS
TEOPETUIECKUE BOMPOCHI
1. ®ynkuuu 1. Oynkuum 5. Jloka3atp  aHaIWUTUYHOCTH  (QYHKOHHA |
KOMILIEKCHOTO KOMIIJIEKCHOT'O apTyMEHTa. BBIYHCIIUTH UX IPOU3BOAHYIO:
nepeMeHHOro 2. HenpepbiBHOCTD 1.8inz,2. ctgz,3. Inz.

(YHKIMH KOMIDIEKCHOTO
MIePEeMEHHOTO.

3. Ilpoussomnas
(YHKIIMH KOMIDIEKCHOTO
apryMeHTa..

4. AHanuTHYecKue
¢ynkuun. ConpsbkeHHbIE
rapMoOHHYECKHe (yHKIIHH.
5. Tlonsarue
muddepeHiana.
I'eomeTpudeckuii cmbICi
muddepeHIana..

6. Huterpan mo
KOMIUIEKCHOMY
MIepeMEHHOMY U €T0
cBoiictBa. [lonsTue
HEOTPEIeIIEHHOTO
HHTErpaja.

7. HHrerpanbHas
dhopmymna Komm. Cesi3b
Mexly uHTerpagom Komm
U QaHATUTUYECKOU
(dyHKIHMEH.

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

f(2)= z-1
? 2(z° +1)
7. Ilposeputb, 4to yHKIUS |y =1In(x2 + y2)
2

SIBJISIETCSI TApMOHUYECKOIA.
8. Haiitu AHATUTHYECKYIO (GyHKIHIO
f(z)=u+iv no 3amauHoii neicTBUTENHHON

4acT U(X,y) = x3 — 3xy2 +2y
9. Haiitn

Imf(z) =e "’ (xcosx—ysinx).
10.BpryncianTe MHTETPad ¢ HOMOLIBIO (HOPMYIIBI

sin z
tuna Komm: ——dz

AN
z=1(z_ﬂ1j
4

aHATUTHYECKYI0  (QYHKIHIO,  ecin

2. DyHKIHOHAJIbHbIE
pAaBI

8. Psubl GyHKIHIA.
CxomuMocCTh psifa.

PaBHOMepHa}I CXOJHUMOCTbD.

ITpusnak Beiiepuirpacca o
paBHOMEPHOU
CXOUMOCTH.

9. Crenennsle psgsl. 1 u
2 TeopeMbl Abers.

10. Psapl aHaIUTUYECKUX
(GYHKIHH.

11. Psx Jlopana.

7. Paznoxuts B psix Jlopana:

f()=_ T 0<[z<L.
z(z+1)
f(2)=_ 1 [2>1
" +1Z
2
f(z):zz+l z)<1
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3. Beruernl 1 ux

12. Brruersl. OcHOBHAsS

8. BpluuCIMTE BBIYETHI BO BCEX KOHEYHBIX

NnpUMeHeHHne TEOpeMa O BbIUCTaX . 0COOBIX TOUKAX (YHKIIHH:
13. BrluncneHue BbIYETOB tgz
B 0CO0OBIX TOuKax. Teopema f (Z) = —ﬂ.
0 BbIUETAX B PACIIMPEHHOU 22 -~z
KOMILIEKCHOM ILUIOCKOCTH. 4
14. Jorapudmuueckuii 9. BBIYHCAHUTH BBIYETH BO BCEX M30JMPOBAHHBIX
BBrgeT. OCHOBHAS TEOpeMa 0COOBIX TOYKaX, BKIOYass OECKOHEYHO
anreOpsl. Teopema Pymme. YHAJICHHYIO T(l)qu’ At yHKITH:
2?4+=
f(z)=e *
10. BoluncnuTe ~ MHTErpajbl € HOMOUIBIO
BBIYETOB:
§ sin z g dz. : dz
Zzl(z—mj s 2 42
4
4. OcHOBBI 15. TIpeobpazoBanue 11. [IpoBepuTh, Kakue W3 YKa3aHHBIX (YHKIUH
ONepaluoOHHOrO0 Jlannaca. CBoiicTBa SABISIOTCS (QYHKIUSMH-OPUTHHATIAMH:
HCYMCJIEHUS OPHUTHHAJIOB U f(t)=b'n(t), b>0, b=l
M300pakeHuil. .
16. Onpenenenue f(t)=e" n(),
OpPHUTHHAJIOB 110 12. Haititu w3o0pakeHue (YHKUWH, UCIONB3YS
n3o0paxenuro. Dopmya CBOWCTBA TMHEHHOCTH, IOJJO0HS, CMELICHUS 1
Memnnuna. [TepBas u 3ama3/IbIBaHMs:
BTOpas Teopema f(t)=1+t, f(t)=sinwt, f(t)=sint,
PpasJIoKeHusl. _
17. TlpumeHenue f(t)=e"t’,
OTNEPAIMOHHOTO f(t) =sin(t—b)y(t —b),
HCHUCICHUA UL PEIICHIA 13. Haiitu yronm moBopoTa o M KOI(D(PUIUEHT
OOBIKHOBEHHBIX pactsokerns Kk B Touke Z, =21 1pu
mddepeHanbHBIX
ypaBHEHHil. orobpaxenun f(z)=e™" (COS y —isin y).
[IpomesxxyTouHas

aTTeCTalusAd - 9K3dMEH

CocraBurens (1):

KaHj. nej. Hayk ['pungunna B.b.

(Pamunua, unuyuansl u dondxicHocms npenooasamens (ei))
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