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1 HIOACHUTEJIBHASA 3AIIMCKA

1.1 Heab ocBOeHUS TUCHMILIUHBI:

OBnajieHue CUCTEMATUYCCKUX 3HAHWW B 00JIACTH MATEMATHYECKOTO aHAIHM3a, O €ro MECTe H
poJii B CHUCTEME MaTeMaTHYECKUX HayK, MNPWIOKEHUAX B €CTECTBEHHBIX HayKaX, OBJIAJICHUE
(dbyHIaMEHTATBHBIMA 3HAHUSAMH METOJIOB HWHTETPAILHOTO U JIU(PEpeHIMAIBHOTO HMCUNCICHUS,
HEOOXOIUMBIMH, B TOM YHCIE /I WM3YYCHHs APYTUX MATEMaTUYECKUX JUCIUIUIMH b  pa3BUTHE
HaBBIKOB  pEIICHHWS 3aJa4 M JIOKa3aTeIbCTBA TEOPETHYECKUX  YTBEPKICHUM  METOJaMH
MaTeMaTU4eCcKoro aHajausa.

1.2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMbl

[IporpaMmMa AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (efepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJAPTOM BBICIIErO 00pa3oBaHUs IO HampapiieHWI0 moAroToBku 44.03.01
[Temarornyeckoe oOpa3oBaHue, YTBEPKACHHBIM MpukazoM MunHoOpHayku Poccum ot 22.02.2018 .
Nel21, mpodeccuonanbHBIMM CTaHIApTaMH: MeAaror (MeJaroruyeckas JIesTeNbHOCTh B cdepe
JIOLIKOJIBHOTO, HAYallbHOTO OOIIero, OCHOBHOrO OOIIero, cpeaHero ooOmero oo0pa3oBaHUsA)
(BocuTaTeNb, YUHTEIb), YTBEPKACHHBIM MPUKa30M MUHUCTEPCTBA TPyAa M COLMAIIBHOW 3alllUThI
Poccutickoit ®enepanuu ot 18.10.2013 r. Ne 544H, negaror AOMOTHUTEIIBHOIO OOpa30BaHUs ICTCH U
B3POCIBIX, YTBEPKICHHBIM NpHUKa3oM MuHuCTEpCTBAa TpyAa M cOUMaibHOM 3amuThl Poccuiickont
Oenepanuu ot 05.05.2018 r. Ne 298H, nexaror npodeccnoHanbHOro 00ydeHus, NpodeccCnoHaIbHOTO
o0Opa3oBaHMs W JOIMOJHUTEIBHOTO MPOPECCHOHAIBHOTO 00pa30BaHUs, YTBEPKICHHBIM IPHUKA30M
MuHnucrepcTBa Tpya u couranbHou 3amuThl Poccuiickoit @enepanunn ot 08.09.2015 1. Ne 608H.

JluctumuinHa OTHOCHUTCST K oOs3arenbHONM 4yacTh Onoka 1 «/uciuruimmebDy y9eOHOro TiaHa
o0pa3oBaTenpHOM nMporpaMmel, u3ydaercs B 1, 2, 3, 4 cemectpax. TpynoemkocTs gucuuriudsl: 6 3E /
216 yaca, B ToM uymucie 24 yacoB — KOHTakTHasi pabora c¢ mpernopaBateneMm, 174 daca —
caMOCTOsATeNIbHAs padoTa (Tadiuma 2).

1.3 IInanupyemble pe3yJbTaTbl 00y4eHHs MO0 JTUCHHUIINHE
JlucuuniuuHa HarpasjieHa Ha GOpMUPOBAHUE KOMIETEHIIMH(-Ui), TpeCTaBICHHBIX B Ta0nuie 1.

Tabnuya 1
IlnanupyemMble pe3yJbTaThl 00yUeHHs 0 TUCHHUILINHE
Ko n HauMeHOBaHNE KOMITETCHITUI

[Tnanupyemble pe3yabTaThl

I/IHI[I/IKaTOpBI JOCTMXXCHHUS KOMIICTCHIINU 06yquI/1$1 110 JUCIIUIIIIMHE
IIK-3 Cnocoden npuMeHSATh PeAMeTHbIE 3HAHNUS MPH Peain3alnun 00pa3oBaTeIbHOI0
npouecca

[IK-3.1 3Haer: 3aKOHOMEPHOCTHM, NPHUHLHUIIBI W YpPOBHH3HATh: OCHOBHBIE CBEICHUS U3
(GbopMUpOBaHMSI U pealu3allli COJEpKaHUs OOpPa30BAHUS;TEOPUN MATEMATUYECKOTO aHAU3A.
CTPYKTYpy, COCTaB U JWJAKTHUYECKHUE EIMHHULBI COAEP KAHMS
penMera.

[1K-3.2 YMeeT: ocymecTBiIsATh 0TOOp YyUeOHOTO CoAepKaHus sy METh: OIIEPUPOBATEH IOHATHAMU U
peanu3aly B pa3MuHbIX (opMax 0OydyeHHUs B COOTBETCTBMM CMETOIAMH MATEMaTHYECKOTO
TUIaKTUUECKUMU 1[EeNIIMH U BO3PAaCTHBIMH  OCOOEHHOCTSIMH[aHAIN3a, MCIIOIb3yEMBIMU B
Y4aluxcs. nanbHelel yueOHoil u
npodecCHOHATBLHOM 1eTeTbHOCTH,
MCII0JIb30BaTh MOJy4YEeHHbIE 3HAHUS
TUTs1 OCYLIIECTBIICHUS aHAIN3a
[PAKTUYECKUX CUTYaIUil U
MCII0JIb30BAaTh anmnapar
MaTEMaTHYECKOTO aHAJIN3a IIPU
pereHn KOMOMHUPOBAHHBIX
3a1a4.

[1K-3.3 Brageer: mpeaMETHBIM COACpIKaHHEM O0pa3oBaHMs MOBIAACTh: 3HAHUSIMH,

MpeaMETy; yYMEHUSMH OTOOpa BapHaTHBHOTO COJEPIKAHMS C[HEOOXOIMMBIMH 1711 U3YYEHHS
y4E€TOM B3aUMOCBSI3M YPOUHOH U BHEYPOUHOH (hopMbl 00yueHHs. PAPYTHX MAaTEMaTUYECKUX




JUCHUIIIINH, IIPAKTUYCCKUMU
HAaBbIKaAMU PCUICHUS IMHUPOKOT'0
CIICKTpPa NPUKIaJHbIX 3a1a4 C
[IPUMCHCHUCM allrapara
MAaTCMAaTHYCCKOI'O aHaJIn3a.




2 COAEP KAHME JUCHUIIJINHBI

IlepBbl1ii cemecTp
Tema 1. Auredpa MHOKeCTB.
[Tonsitue mHOxecTB. Omnepanuu HajJ MHOXeECTBaMU. YucioBble MHOXKeCTBa. Buabl MHOXKECTB.
CpaBHenne MHOkeCTB. [locie1oBaTeIbHOCTH U UX BU/IBI.

Bropoii cemecTp
Tema 1. Teopusi npenesnon
Onpenenenue YUCJIOBOM MIOCJIEI0BATEIBbHOCTH. Onpenenenue npezena YUCIOBOU
II0CJIEZI0BATENbHOCTU. becKOHEUHO-Manble IOCIEI0BAaTEIbHOCTY U HX CcBoMcTBa. Cxongiuecs
MOCIIEZIOBATELHOCTH M WX CBoiicTBa. DYHKIMS OJHOM MEpPeMEHHOHM, CIOoCOObl €€ 3a/JaHusl.
[IpenenpHOe 3HaueHue GyHKIMU. CBOWCTBA MpenenbHBIX 3HaYeHH. CpaBHEHNE OECKOHEUHO-MAITBIX
1 6ECKOHEYHO-00JIBbIINX BEJIINYHH,
Tema 2. IIpousBognas

Anrebpa npou3BOAHBIX, Tabnuia npou3BoAHbIX. OcoOblie ciydau. [Ipor3BoAHbBIE BBICIIUX MOPSIKOB.
Huddepennnan u ero reomerpudeckuii cmbici. [IpaBuna muddepenuupoBanus uddepenmans
BBICHINX MOPSIIKOB. [IpousBoaHbIE oT napameTpUYeCK1-3aJaHHbIX GbyHKIHIA.
[IpaBumno JlonuTans s packpeITHs HeonpeaeneHHocte. Mccnenopanue GyHKIMMA.

Tpernii cemecTp
Tema 1. HeonpenesieHHbI HHTErPaJ
Tabnuia HeompeneaeHHbIX MHTErpajoB. 3aMeHa IEPEMEHHBIX, WHTETPUPOBAHUE IO YaCTSIM.
®opmyna Diiepa U nokasaTeibHas (GopMa KOMIUIEKCHBIX 4Hcend. Pa3noxkeHne MHOrOWIEHOB Ha
COMHOXXHTETH. PasnokeHne pamuoHaIbHBIX aApoOell Ha mpocrtelmue. MHTErpupoBanue apoOHO-
pauMoHanbHbIX (PyHKIMH. VHTerpaasl OT TPUTOHOMETPUYECKMX (GYHKUUMH — YHUBepcallbHas
ITOZICTAHOBKA U YIIPOIICHHBIE CIIy4au.
Tema 2. OnpenesieHHbIA HHTErpas M €ro NPUJIOKEHH

Omnpenenennbiii uaTerpan . O0mue nouatus. Beruncnenue npoctedmux MHTErpanoB. Beuncienue
10 YacTsAM M IMO/CTaHOBKOH. Beruncnenue miuomaneil. Borancnenue oobema Tena U ATUHBI KPUBOI.
[Ipunosxkenne onpeneneHHoro nurerpana. Marerpan nepsoro poaa. MHTerpai BToporo poza.

YerBepThlil ceMecTp
Tema 1. ®yHKIMH HECKOJIBKHUX IEPEMEHHbIX
OO6mue noHsaTHs GyHKUMU MHOTHX nepeMeHHbIX. OOume noustus. [lpenen. [IpousBonnHas GpyHkumit
MHOTHMX IIEpEMEHHBIX U ee npuiioxkenue. uddepenunporanue. JkcTpeMyM.
Tema 2. [loBTOpPHBIE MHTErPAJIbI
OO111e MOHATHUS OBTOPHBIX MHTETPAIOB. J[BOIHOM HHTErpasn U ero BeluKciaeHue. TpoitHON MHTerpa
u ero Beruncienue. KpuBonmHeHsli nHTErpait. IIprioxkeHus noBTOPHBIX HHTETPAJIOB.

Conep:xkanue padoT Mo TUCUMUIIIMHE

Tabauya 2
Busl 1 popmbl paboThl, yac
KonraktHas pabora |Camo
CTOSIT Kon
Copnepxanue pabOTHI Texur Jla6o|IIpax|Komnc| enbH | Beero, gac |koMmeTeHI
| PATO | THYE [yTbTa) as uu
pHbIe| cKue | 1uu | pabdo
Ta
IlepBblii cemecTp
Tema 1. AnreGpa MHOXECTB. | 2 | | 2 | | 9 | 13 MK-3
Bropoii cemecTp
Tewma 1. Teopust mpenenon 25 25 [1K-3
Tewma 2. [IponsBogHas 23 23 [1K-3
[ToaroroBka K 3K3aMeHy 2 9 11 [1K-3
Tperuii cemecTp




Tema 1. Heonpenenenupiii mHTETpas 4 6 23 33 [1K-3
Tema 2. OnpeneneHHblii HHTErpall U €ro

[TPHIIOKEHHUS 2 4 47 53 [1K-3

YerBepThlil ceMecTpP

Tema 1. DyHKIIMM HECKOJIBKHUX EPEMEHHBIX 23 23 [1K-3
Tewma 2. [loBTOpHBIE HHTErpaAIbI 24 24 [1K-3
[ToaroroBka Kk 3K3amMeHy 2 9 11 T1K-3
MToro no nucuuIuivge 8 12 | 4 |192 216




3 METOJAYECKHUE YKA3AHUSA JUIA OBYYAIOIIAXCS ITO OCBOEHUIO
TACIATITAHBI

JUis ycnemHoro ocBOGHUs IUCLMILIMHBI CIEAYyeT 03HAKOMUTBCS C COJAEPKAHUEM Pa3JelIOB U TEM
10 JMCUUIUIMHE, CIIEJ0BAaTh TEXHOJIOTMYECKOH KapTe IMPH BBIMOJIHEHHH CAaMOCTOSATENBHON pabOTHI,
UCIOJIb30BaTh PEKOMEH/IOBAaHHBIE PECYpChl U BBIIOJHATH TpPEOOBaHMS BHYTPEHHUX CTaHAApPTOB
YHHUBEpPCUTETA.

4 YYEBHO-METOANYECKOE OBECIIEYEHHME JJUCHUIIJINHBI

4.1 OcHoBHas yyeOHasi 1UTEpaTypa
1. bapun M. WU. Maremaruka : y4eOHMK JUisi BYy30B 10 HampasieHusMm «llegarormdeckoe
oOpaszoBanuey, «llcuxomnoro-negarorndeckoe 0opazoBaHuey : TOMYyIIeHO M-BOM 00pa30BaHUS U HAYKH
P® / U. U. baepun. — 9-e¢ wm3a., ucnp. u jgomn. (Beicimiee mnpodeccronanbHoe 00pa3oBaHHE.
[Tenarorudeckoe odpazoBanue) (bakanaspuar). bubmmorp. — Mocksa : Axkagemus, 2011. — 624 c. — c.
615. — ISBN 978-5-7695-7999-8.
2. bBypmucrpoBa E. b. Maremarndeckuii ananu3 u auddepeHunanbapie ypaBHEHHS © yYeOHUK IS
BY30B : JomyIieHo M-BoMm oOpa3oBanus u Hayku Poccuiickoit ®@enepamuu / E. b. Bypmuctpona,
C.T. JlobanoB. — Mockpa : Axkagemms, 2010. —368 c. — (YuuBepcuterckmii y4eOHUK. Bwicmias
MaTeMaTHKa U e¢ MpuitokeHus K 3koHomuke). ISBN 978-5-7695-6265-5.
3. I'ycak A. A. Maremarndeckuii anamu3 u auddepennumansaoe ypaBHeHue. [Ipumepsl u 3amadun
[DnekTpoHHbIi pecypc]: yueOHOe mocobue/ I'ycak A. A. — DIEKTPOH. TEKCTOBbIC JaHHBIC. — MUHCK:
TerpaCucreme, 2011. — 415 c. — Pexxum poctymna: http://www.iprbookshop.ru/28122.html/ — 3BC
«IPRbooksy, mo mapoito.

4.2 lonoiHuTE IbHAS Y4eOHAs JUTEepaTypa

1. Bepman I. H. COopHuK 3a/1a4 110 KypCcy MaTeMaTuueCcKoro aHajau3a : ydeOHOoe MocoOue i By30B. —
Cankr-IlerepOypr : Jlanp : CnenmanbHas aureparypa, 2000. 448 c. — ISBN 5-8114-0107.

2.bepman I. H. COopHHK 3a7a4 MO KypCcy MaTreMaTH4ecKoro aHaiu3a : ydyeOHoe mocobue / I. H.
bepman. - 22-e u3n., nepepad. — Cankr-IlerepOypr: Ilpodeccus, 2003. —432 c. — ISBN 5-93913-009-7.
3. I'petmmioB A. A. Beruncnenue npenenoB ¢ynkiuil. Texaunka nudpdepeniupoBanus. VccnenoBanne
¢byHKIMi 1 noctpoenue rpapukoB. KommberotepHslil kypc. YuebHoe nocooue/ A.A. I'pemmnos, 1. B.
Hy6orpaii. — M: Jloroc, 2004. —176 c. — ISBN 5-94010-218-2.

4. Nemunosuu b. II. 3agaun u ynpakHeHUs 10 MaTeMaTUYeCKOMY aHalIM3y Julsd BTy30B / oA pen. b.
I1. TemunoBuua. — Mocksa : Actpeins : ACT, 2002. — 495 c. : wn. — ISBN 5-17-002965-9.

4.3 Pecypchbl OTKPBITOIO 10CTYNA
1. Exunoe okHO noctyna k odpa3zoBarenbHbIM pecypcam. URL: http://window.edu.ru/

4.4 TexHoI0rn4YecKass KapTa CaMoOCTOATEJIbHOM padoThI CTyAeHTa
Tabnuya 3

Tembl TUCIUTUTNHBL [TepeyeHb y4eOHO-METOTUYECKOTO 00ECTICUSHHS
(HOMep MCTOYHHUKA U3 1.1 4.1-4.3)

3aZ[aHI/I}I JIJISI CAMOCTOSTEIbLHOM paGOTLI

IlepBbIii cemecTp

Tema 1. Anredpa MHOKeCTB. OcHoBHas yueOHas nurteparypa: 1, 2,3
JlononnurenpHas yueOHas nureparypa: 1, 2, 3,4

Cobeceoosanue no eéonpocam:

1. TloHsiTE MHOXECTB.
Onepanuy HaJ MHOKECTBAMH.
YUucnoBble MHOXKECTBA.
Buner MHOXECTB.
CpaBHEHUE MHOXKECTB.
IlocnenoBarenbHOCTH M MX BUJIBI

Uk wn



http://www.iprbookshop.ru/28122.html/
http://window.edu.ru/

Bropoii cemecTp

Tema 1. Teopusi npenenos. OcHoBHas yuebHas nureparypa: 1, 2,3
JononuuTtenpHas yueOHas auteparypa: 1, 2, 3,4

1.1Ioo2omoeka Kk cobecedosanuto no KOHMPOJIbHLIM 60NPOCAM

1) IlonsTHE MOCIEIOBATEIHLHOCTH.

2) Buzpl YHCIIOBBIX MOCIIEI0BATEILHOCTEH.

3) OrpaHuYEHHBIC YHUCIIOBBIE MTOCIIECIOBATEIEHOCTH

4) MOHOTOHHBIE MTOCJIEA0BATEIBHOCTH.

5) Ilpenen mocienoBaTeaIbHOCTH.

6) IloHsTue OECKOHEYHO MAJIbIX M OCCKOHEYHO OOJIBIINX MTOCIIEA0BATEIbHOCTEH

7) HeomnpeneneHHOCTH.

8) CaoiicTBa OECKOHEYHO MaJIbIX.

9) MakcuMasbHbIi (MUHHUMAJIBHBIHN) 3JIEMEHT OCIICI0BATeIbHOCTH

10) TouHast BepXHsist (TOUHAs HIIKHSIS1) TPaHb YHCIOBOM TOCIIEIOBATEIBHOCTH

11) ApudmeTrueckas IPOrpeccHs U ee CBOMCTRA.

12) l'eomeTpuveckasi IpOrpeccusi U ee CBONCTBA

13) [Monstue dpynkimn. CriocoObl 3ananus. OyHKIMH, 3aIaHHBIC TAPAMETPUYCCKH.

14) O6mme cBoiictBa (YHKIMIA: 007acTh  ONMPEAETICHUS, MHOXECTBO 3HAYCHHUH, YCTHOCTD,
NEePUOJNYHOCTh, HYIH (YHKIHH, OIPAaHUYCHHOCTh, MOHOTOHHOCTb, HAwOOJbIIee W HAMMEHBIIICE
3HaueHMs! PyHKIIMN HAa MHOXECTBE.

15) [Tonsitue okpectHoCTH TOYKH. OmpeaeseHue npeaena GyHKIHU B TepMuHaX € — 0. OIHOCTOPOHHHUE]
Hpeebl.

16) I[Ipenen pynkuuit Ha Geckoneunoctu. [Ipenen nocineaoBaTeILHOCTH.

17) Tonsitne 6€CKOHEYHO MaJIbIX U OECKOHEUHO OOBIIHX (YHKIIHA.

18) CroiicTBa OecKOHEYHO MajbIX. TeopeMa 0 B3aMMOCBSI3M OECKOHEYHO Majol M OECKOHEYHO OOJBIION
GyHKIUH.

19) ApudmeTrueckue cBoicTBa npenenoB. [lepexon k mpeneny B HEpaBEeHCTBE U JIBOMHOM HEPaBEHCTBE.
[Tpenen cnoxHON QyHKIMH.

20) IlepBBIii 3aMeuarenbHBIA TpeeT, €ro CIeAcTBUs. Bropoit 3amedarenbHblii mpenen. CpaBHEHHE
0ECKOHEYHO MaJIbIX B OKPECTHOCTH 3a/IaHHON TOUKH.

2.I10020mo6Ka K mecmuposanuio no NPUMEPHBLIM TECHOBGLIM 3A0AHUAM

1. Ilpou3BeneHre OECKOHEYHO MaJION ¥ OECKOHEYHO OOJBIION BETUYHH SBISETCS:
Bapuanumer omeema:

a) b6eCcKoHeuHO MANOoU 8eTUYUHOU, 0) OeCKOHeUHO DONLULOL GETUYUHOLL,

8) HeonpedeneHHOCMbIO, &) NOCMOSAHHAS BEeTUYUHA.

Omeem: 8 ).

2. Kakue u3 nepeyucieHHbIX QyHKIHN OecCKOHEeYHO Malibie pu x — 0:

. 1. — ,10. —
Bapuanmer omeema: a)y = et 0)y=x",8y=
Omeem: 0 ).

3. Haiitu mpenen: lim
xX—2

;2) Yy = cos2x.

sin3x’ ) y
2x+1

x2—4x+1"

Bapuanmor omeema: a) -513; 6)3/5; 6)-3/5; 2)5/3.

5x3-3x2+2
6x3—-1
5. 1. 5
Bapuanmer omeema. a) 1, 6) = 8) 3 e)g.

4. Haiftu npenen:

Omeem: 2 ).

5. IlpousBenenne 6ECKOHEYHO MaJiol U OECKOHEUHO OOJIBIION BEIMYHH SIBJISICTCS:
Bapuanumer omeema:

@) becKoHeuHO MAnoll 8eIUYUHOL, 6) OeCKOHeUHO DONLULOL BETUYUHOLL,

8) HeoNnpedeNeHHOCMbIO, &) NOCMOSAHHAS BETUYUHA.

Omeem: 8 ).

6. Kakue 13 nepeunciaeHHbIX QyHKIMH OeCKOHEYHO Majbie pu x — 0:
1 1

Bapuanmer omeema: a)y = o 6)y=x'0¢6y= s

;2) y = cos2x.




Omeem: 0 ).

7. Haiitu npenen: lim .
x—0 X-cos4x

Bapuanmer omeema.: a) 0; 6)2; 6) 1, 2 ) 4.
Omeem: a ).

1—cosx

o . sin2x
8. Haiitu mpenen: lim ————.
x->0vVx+1 -1

Bapuanmer omeema. a) 0; 6) 1; 6) 2; 2) 4.
Omeem: 2 ).

Tema 2. IlpousBoaHas GpyHKIUH

OcHoBHas yuebHas iureparypa: 1, 2,3
JononuuTtenpHas yueOHas auteparypa: 1, 2, 3,4

1.Camocmoamenvnan paboma: naitmu npou3zeoonvle yHKyuil

1) x+/xy+2y =2,

4
2) y= %(x2 +8)Vx2 —4 + T—éarcsing

3) y= e~ Inx
_ 143
4) y=(010+ 3\/;)
xS
) V==
6) y = 2xsin3x

7) y=(2+3x)V3 —x?
8) y=010+)"
9) y=(3—-2x)V2 + x?

10)3x+\/x_y—y=1

2x*4

Wy =%
12)}/ — 3xc052x

13)y = e’ Inx

2.I1o0zomoeka K mecmupoeanuro no nPpUMEPHbBIM MeCno6bim 3a0anuam

1.HaiiguTe npousBogHyt0 OT PyHKIUU Y = &

x .

1—sinx
) .

b) cos2x ’

1—sinx
) .

x-cosx ’

x2-cos2x’
x—0,5sin2x
d) —F——

x2.cos2x
Omeem: d).
2. Haiigure npou3BoAHyIo oT y = (sinx)°*,
2 .
a) (smx)cosx(cs‘)fT;‘ — In(sinx)*¥);
H . COSZX
b) (cosx)™™* (—In(sinx)®*s* + Si?) ;
¢) (sinx)“***(cosx - tgx — cosx - In(sinx));

d) (sinx)°** - tgx - In(sinx) + (sinx)***tg?x.




Omeem: Q).
3. Haiiaute npousBoaHyto oT GpyHKIMYU 3aJaHHOM B BuAe: {y = cos?t;

a) —ctgt;
—cost
b) : =;
) _ sin2t .
¢ 2tsir%t2 !
COS
d) " tsint?
Omeem: C).

4. HaiiTu npoM3BOHYIO HEABHO 3aanHON QyHKmuu: x2y + y3x = sin(x + y).
cos(x+y)—2xy-y3 |

a) x2+3y2x—cos(x+y) '’
Covu_ny3
b) cos(x+y)—2xy—y-
c)
d)

x243y2—cos(x+y)’
y3+2xy—cos(x+y)

—x2-3y2x+cos(x+y) ’
x%+3y%x—cos(x+y)

y3+4+2xy—cos(x+y)
Omeem: a).
5. Haiigute npousBoaHyto TpeThero nopsaaka ot GpyHkuuu y = In(x + 1) u BeiOepuTe npaBUiIbHBINA

OTBCT.
1

a)y'" = s
no_ __ 2 .
b) y™' = (1+x)3”’
C) "o_ 2 .
Y (1+x)3’
nro__ —2! .
dy™ = (1+x)3’
Omeem. C).

6. BeiOepute BepHOE BBICKa3bIBaHUE.

a) «Ecnu @ynxkyua'y = f(X) umeem npousgoonyio 6 mouxe X = Xq, mo oma yHKyus npu OaHHOM
3Hauenuu ouggepenyupyemay.

b) «Ecau ¢ynxyus ouppepenyupyema, mo ona ougghepenyupyema na eceti oonacmu onpeoeneHusy.

C) «Ecnu ¢pynxyus oughghepenyupyema 6 Hekomopoii mouxe Ha YUCIO80U NPAMOU, MO OHA HeNpepblIBHA .
d) «Ecnu pynxyus nenpepvisna 6 mouke uz obnacmu onpeoeieHust PyHKyuu, mo oHa 6 Heul

ougpepenyupyemar.
OtBeT: a).
IHoaroroBka K 3K3aMeHy OcHoBHas yueOHas nureparypa: 1, 2,3
JlononmuuTenpHas yueOHas auteparypa: 1, 2, 3,4
Tpertuii cemecTp
Tema 1. HeonpenesieHHbII MHTErpaj OcHoBHas yuebHas nureparypa: 1, 2,3

HononmuuTtenpHas yueOHas auteparypa: 1, 2, 3,4

Camocmoamenvuasn paboma: Hailmu unmezpan

xdx dx
= SR e
2. [e"¥ . gin2xdx 22. [ sin4x - cos4xdx
2ICtE2X gy dx
3. f 1;-4)62 23. f3sin2x+4-coszx
4., f 1e+ed:x 24. [ cos*x - sin®xdx
5. [ sin(2x + 3)dx 25. J sin3x - cos10xdx
dx
6. s S 26. f thXdX
dx Vxdx
1. f cos2(2x—1) 27 f Vxz-4x
TG = Sl
9.  [etg?2xdx 29.  [x®V1—x2dx




31, 4
x J1+Vx
10, [ 24 30, [Ty

V1+x6 S\/E X

2 x°dx
11. [ x%cos3xdx 31. f N

x~dx

12. [ cos(Inx)dx 32. f 1
13. [ arcsinxdx 33. [x-e*dx
14,  [x-e zdx 34. [ x%-e**dx
15 [ 82 35. [ xIn®xdx

(x+2)dx In®x
16. [ e 6. ) dx

e*-2 dx
17. f ?2x+)1d X 37. f —ezx_dex

x—8)dx X
18. f x(x—2)2 38. Vsinx-cos3x

3_ X .

19. % 39. [ sinxcos3xdx

2x2+x+3 x2dx
2. [ A dx 0. I ah
Tema 2. Onpene/ieHHbIH HHTErPaJ U €ro OcHoBHas yueOHas iureparypa: 1, 2,3
MPUJIOKEHU S JomnonuurensHas yueOHas nureparypa: 1, 2, 3,4

Camocmosamenvhan paboma
1) BbluuciuTh OIpeAeTCHHBIH HHTErpas ¢ TO4yHOCThIO a0 0,001, pa3ioXuB MOABIHTETPATBHYIO
(GYHKIUIO B psifl U 3aT€M IIPOMHTEIPUPOBAB €0 MOUWIEHHO:

1
j cos 3/xdx
0

2) BeruucinTe ¢ MOMOIIBIO ONPEIEIEHHOT0 HHTErpalia oA (b INIOCKOW (PUTI'YpPbI, OTPAHMYCHHOHN 33 JaHHBIMU
2

maausME: Y = ——, Y =4 — = X*

3

3) BeluncanTe ¢ TOMOIIBIO OMPEICIEHHOTO HHTErpaia 00bEM Tella BpalleHH s, MOJYyYeHHOTO NPHU BPAICHHN
3a1aHHOI TMHNH (3JaHHBIX JINHHI) BOKPYT yKasaHHOH oci: X = Y°, X =4 , Bokpyr ocu OX

4) BbIUKCIHTE C TIOMOIIBIO ONMPEAETIEHHOTO HHTErpaia JUIMHY 1yru AB riiaakoii KpuBOii, 3a1aHHOM YpaBHEHHEM
y=£(X), re A(Xo, Yo), B(X1, y1). ¥ = 2X* +1, rie A(0;1), B(2;9)

5) BbIYUCIHUTH ONPeIeTIEHHbBIC HHTETPAIIBL:
2

4 e V4
dx dx X 3X
10 : €0S — c0Ss — dx
a)'!‘x2—3x+2 )lenx B)! 2 2

e

YerBepThlil cemMecTp

Tema 2. ®yHKIMH HECKOJIbKHX IepeMeHHbIX OcHoBHas yuyeOHas auteparypa: 1, 2,3
JlononauTenpHas yueOHas nuteparypa: 1, 2, 3,4

Camocmoamenvnasn paboma:

1. Haiitu nipesien GyHKIUM MK J0KA3aTh, YTO OH HE CYIECTBYET
2 2
i 2x* -5y® . Jx? +(y+1F +1-1
2 2’ 2 2 )
x—0 x—0
y—0 Xty y—>-1 X +(»y+1)
2. Haiitu ipenen QyHKIMYU WK JOKA3aTh, YTO OH HE CYLIECTBYET
2
_2x?-5y?  Jx2+(p+1f 411
m =57 im = o
x—0 —0
y—0 Xty ;—>—1 X +(y+1)

3. Haiitu Bce yacTHBIE POU3BOIHBIC BTOPOTO MOpsiaKa oT GyHKuu U = In (ex +eY )




4, Haiitu yka3aHHbIe YaCTHBIC MPOU3BOAHBIC CJI0KHON (YHKITUN

u u* oz oz 9z
Z=arctgyy, X=—, y=-—; — -2 R

v viou v au

1 dz
z=xyln(x+y), x=t*+1, VY=g
dt
62
Z= f(x + y xy) -7
OX0y

_ 2.2 2.2 232 . dy

5. Oyuknus Yy = y(x) 3aj1aHa HessBHO ypaBHeHHeM DX~ +a”y” =a”b” . Haiitu d_
X
6. OyHKIHs Z :Z(x,y) 3aJlaHa HeSIBHO YpaBHEHUEM z%x + xzy +y22 +2x —y=0.
0z 0z
7. Haiitu — u —
ox oy

8. s pyHKIMH Z = x2y2 — xy3 —3Y —1 naiiru:
pou3BOIHYIO B Touke M(2,1) B Hanpasierun ot Touku M k Touke O(0,0);
gradz B Touke N(2,2).
9. 3anmcarh ypaBHEHHUS KacaTeIbHOM IIOCKOCTH M HOPMAJIH K IIOBEPXHOCTH y2 —27° —x*=14

touke M(1,2,1). CymectByeT 1 Ha IOBEPXHOCTH TOYKa, B KOTOPOM HOpMallb K IIOBEPXHOCTHU
napayuienasna ocu OZ ?

10.  HccrnenoBarb Ha 3KCTpeMyM (QYHKIUIO Z = x?+ Xy + y2 —2x —y.

11.  3anmcats popmymy Teiinopa 10 uieHos 3-ro nopsaka Manoctu ans Gpyaxuuu Z = IN(2X — ) B
okpecTHOCTH Touku M(1,1)

12. Uccnenosars Gpynkuuo Z=X+Y — qli X+ yi Ha HEMPEPBIBHOCTh U TU(PPEPEHIIUPYEMOCTh B
touke M(0;0).

o 2 2 2 2
13.  Haiitu HauGonbllee U HAUMEHbIIee 3HaUeHus pyHkuun Z =X~ +2y° pkpyre X~ + )~ <4,

14.  HaiiTu Bce YacTHBIE IPOM3BOHEIE BTOPOTO TopsaKa ot pyrkiuu U = In (ex +e’ )

15.  HaiiTu yka3aHHbIE YaCTHbIE IPOU3BOHBIE CIIOKHON (QYHKLINN
u u> oz ot _ 0z
Z=arctgxy, X=—, e vl Brur ik
v vV ou ov ou
1 dz
z=xyln(x+y), x=t>+1, y== g -9
0%z
z:f(x2+y2,xy), —?
OX0Yy
16. Oynkuusg )y = y(x) 3aJjaHa HeSIBHO ypaBHEHUEM b*x* +ad* y2 = a’b* . Haiitn d_y
X
17.  ®ysxnus z =Z(x, y) 3aJ]aHa HesIBHO ypaBHEHUEM

18.  z’x +x’y+y’z+2x —y=0.
071 o1

Hantn — u —

ox oy

19. Jinst pysxmn Z = X2y2 — xy® — 3y —1 naitru:
npou3BOIHYIO B Touke M(2,1) B Hanpasienun ot Touku M k Touke O(0,0);
gradz B Touke N(2,2).




o 2 2 2
20. 3anucars ypaBHEHHU KacaTelabHOU INIOCKOCTU U HOPMaJIM K ITOBEPXHOCTH Y~ — 22— X" =18

touke M(1,2,1). CymecTByeT 1M Ha TOBEPXHOCTH TOYKAa, B KOTOPOW HOPMallb K IOBEPXHOCTH
napaiensHa ocu OZ ?

21.  HccnenoBaTh Ha SKCTPEMYM (PYHKLHUIO Z = x? + xy + y2 —2x —y.

22. 3anucarb popmyny Teinopa 10 4ieHOB 3-T0 MOPSAIKAa MATOCTH Aid PyHKIUU Z = |I’l(2X - Y) B
okpecTHOCTH Touku M(1,1)

23. HccnenoBars pyakmuio Z =X+ Y — q/iX + yi Ha HEMPEPHIBHOCTh U MU HEepeHIIPYEMOCTh B
touke M(0;0).

24.  Haiitn HauGonblee H HaMMEHbLICE 3HaYCHNs GyHKIWK Z =X~ +2)” BKkpyre x° + y° <4,

Tema 2. [ToBTOpPHBIE HHTETPAJIbI OcHoBHast yueOHas nureparypa: 1, 2,3
JHomnonuauTenpbHas yaeOHas nureparypa: 1, 2, 3,4

Camocmosamenvhas paboma:.

(a) évluucnums 06oIIHbBIE UHMEZPATIBL:
1.

j-dxi(xz + y) dy

2cos @

de J-rSdr

0

— WO O b | § N o

Ixzyz dxdy

o

,rne D orpannuena mummsavn X =3 x=7 y=5 y=2

21
Idy_[(xz + 2y)dx
0 0 )

a’le(x2 +y) dy
0

ey, U7 Oty B

Ixy dxdy _
D ,rae D orpannuena muamsvn X =5, ¥ =0 V=X
6.
_”(x + y3) dxdy
b ,tne D orpannuena mapmsavm X =2 ¥ =0 y=2x

(0) évlyuucIUmMB MPOTIHbIE UHMEZPATIBL:

1

j‘_[fxdxdydz = 2.X=0. y—1,

, THIEC \4 OrpaHn4cHa IJI0CKOCTAMHA




3.
”Ix3 . y2 -z dxdydz
v

,Tne \4 Or'paHHUY€HAa IUNIOCKOCTIAMHA
O0sy=l 0sy=sx 0=sz=sxy.

4,

IIIZ dxdydz

4 , e OTrpaHUYEHA IIOCKOCTAMHU
1
OSXSE XSy<S2x 0<z<\1—-x?—y?

5.

1 15x Xy

Idx jdy Iy dxdydz

0 0 0
6.

2

— _[_”z dxdydz

9

v , Tie OIpaHUYEHA IIJIOCKOCTAMU
3—x
0<z<
0<x<3 1<y<3 "~

7.

2

= J-.[.[x dxdydz

9 1%

A4 , TIe OTpaHMYCHA ITIOCKOCTAMHA
3—-x

0szs<

0$x<3 1Sys3
8.

2 1 4—y?
2 _[ dx_[ dy _[ dz
—1 0 y242
8) blYUCIUMb KPUBOTUHEIIHbIE UHMEZPATIbl
1. BeluncanTe KpUBOJIMHEMHBIA UHTETPAII 110 KOOPAUHATAM TyTH
I(xy - yz)dx + xdy
AB
2
x=Y
4

BJIOJIb TIAPa0OoIIBI O0sy=<2

2. BeruncnuTe KpUBOJIMHEMHBIA HHTETPAJI IT0 KOOPIAWHATAM JyTH
I(xy —1)dx + x*ydy

L

B(0; 5)

A(1; 8) 10 _

1o mpsivoit Y = 3X+5 op

3. BeiuucauTe KpUBOJIMHEWHBIA HHTETPAJI IO KOOPJIMHATAM JyTH
“x2 — y2,dx + xydy
AB

B(3; 4)

A(1;1)

€CJIM MYTh OT TOUKH 110 TOYKHU - OTPE30K MPSAMOii.

4. Beruuciaute KpUBOJIMHEHHBIA UHTETPpall MO JJIMHE TyTU
I( X — y) dL
L

rne L - orpesok mpsiMoii ot A(0;0) ,, Bl(4;3)




5. BeraucnuTe KpUBOJIUHEHHBIN HHTETPajl IO KOOPAUHATAM TyTH
“xy— yz)dx + xdy
AB

BJIOJIb IIPSAMOM y=2x 0sx<1,

6. Beruuciure KpUBOJUHEHHBIN HHTETPaJl IO KOOPAUHATAM JTyTH
_[ xdx — 2ydy
L

1o mpsimoii Y =2X—3 1<x<5,

7. BelunciauTe KpUBOJIMHEWHBIM HHTETPAJI 110 JJIMHE JyTU

_[(x+y)dL

L
rie L - nomanas AOB: Al1;0) 0(0;0) B(0;1)

8. Boruncnure KpUBOJMHEHHBINA UHTETPaj MO JJIMHE TyTH
I(2x + y)dL

L
’

e L: y:X211£IS4_

9. Bpruncante KpUBOJIMHENHBIM HHTErpa 110 KOOpAUHATAM Ay

I(xy— yz)dx + xdy
AB
A(—1;1)

=x2

B(1:1)

BIOJIb Tapadoel Y OT TOYKH 710 TOYKH

10. Beruncnure KpUBOJMHENWHBINA UHTETpaj MO JJIMHE AYTH
_[( X — y) dL
L

rne L - orpesok npsimoii ot A(0;0) ;. B(3;4)

IoaroroBka K 3K3aMeHy

OcHoBHas yuyeOHas aureparypa: 1, 2,3
JononnutenpHas yueOHas nuteparypa: 1, 2, 3,4

4.5 BoinosiHeHHe KypcoBoii padotsl (mpoekTa). Kypcoas paboTa 1o JUCHMIUIMHE HE IPEIYCMOTpPEHA.

5S PECYPCbI, HEOBXOJAUMBIE JJIs1 OCYIIECTBJ/JIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHHUIIJIMHE

5.1 UudopmannoHHbIE TEXHOJIOTUH




OO0pa3oBaTenbHBIN MPOIECC OCYIIECTBIAETCS C NMPUMEHEHHEM JIOKAJIBHBIX U pacIpeaesieHHbIX

WH()OPMAITMOHHBIX TEXHOJIOTHH (Ta0nuIb 4, 5).

Tabnuya 4
JlokajibHble HHGOPMALIMOHHBbIE TEXHOJIOTHH
Ilepeuens
JUIEH3UOHHOTO U
CBOOOTHO
I'pynna pacnpocTpaHsIeMor Aymiropu
MpPOrpaMMHEIX | O IIPOIPaMMHOIO PexBU3UTEI TOATBEPKAAIOLIETO JOKYMEHTA
CPEICTB oOecriedeHusi, B TOM g
qrcIie
OTEYECTBEHHOT'O
MIPOU3BOJICTBA
Oducuele . . .
nporpammbl  |LibreOffice 102  |https://ru.libreoffice.org/about-us/license
Ornepaumonnsl |Manjaro Linux http://gostrf.com/normadata/1/4293798/4293798256.ht
€ CUCTEMBI XFCE & KDE 102 m

Tabnuya 5

Pacnpe)le.ne}mble I/IH(l)OpMaII]/IOHHLIe TEXHOJOI'MH

I'pynna

HanmenoBanue

bubnuortexu u 0Opa3oBareabHBIE PECYPCHI (B TOM
YHCIie IepCOHANbHBIE CailThl TpenogaBarenei KO

OI'BOY BO «HI'TIY»)

OnekrponHas oudauoreka HI'TTY
http://lib.nspu.ru

DJNIeKTpOHHAs
«HI'TTY» http://lib.kbnspu.ru/

oubmoreka

[Iepconanbnble caiiTel npenoaasarencii KO
OI'BOY BO «HI'TIY» http://prepod.nspu.ru

Cucrema »HIEKTPOHHBIX MOPT(OIHO CTYIECHTOB
HITIY https://www.nspu.ru/portfolio/

5.2 MarepuajibHO-TeXHHYeCKOe o0ecredeHne I CHUUIITHHbI

Tabnuya 6

Howmep u HanmeHnoBaHue (Ipu
HaJIMYMH) TIOMELEHUS JUIs
OCYIIIECTBIICHUS
oOpa3oBarenbHON
JeSITeTbHOCTH

[IepeueHbp OCHOBHOTO
obopymoBaHuUs

AJipec MecTa OCyIIECTBICHUS
00pazoBaTeIbHOM JIeATeTLHOCTH

(MCCTOHOHO)KGHI/Ie CcoriaaCHO J'II/II_ICH3I/II/I)

YueOHas aymuTopus JJIs TPOBEAECHUS YI€OHBIX 3aHATUN JIEKIIMOHHOTO THIIA

Kommiekr

yaeOHOH

Mebeny|

JleknmoHHbIHM 3211 Ne 1

ITpoekunonHoe 000pyIOBaHHUE:
Mynsrmenna npoekrop — 1mr.,
DOKpaH pYIOHHBIH (IEepEeHOCHOMU
Ha IITaTuBe) — 1mT.

632387, HoBocubupckast 001,
r. KyiiOpimes, yi. MononexHsas, 1om 7

JlexknmonusbIi 3a1 Ne 2

Kommuiekr  yueOHO  mMebeny|
[IpoeknnonHoe oOoOpyIOBaHUE:
— MyJABTUMENUA TPOEKTOP
1 .,
— DKpaH PYJIOHHBI]
(mepeHoCHOW Ha IITAaTHUBE) —

1ot

632387, HoBocubupckast 00:1.,
r. KyiiOprmmies, yin. Mononexuasi, 1oM 7

K& &Ip0yY BO



http://lib.kbnspu.ru/

Bonpmion nekMoHHbINA 3a1

Kommiekr yueOHON  mebeny|
[IpoeknrionHoe 0060pyIOBaHUE:
— MYIIETUMEIA  MPOCKTOP
1 wr.,

—3KpaH PYJOHHBIN (IEPEHOCHOM

Ha mTaruBe) — 1 mT.

632387, HoBocubupckast 001,
r. KyiiOprmies, yin. MononexHast, 1oM 7

YueOHast ayAuTOpus JUIsl IPOBEACHUS Y4eOHBIX 3aHATUNA CEMUHAPCKOTO TUIA (MIPAKTUYECKUE 3aHATHS,
naboparopHbie 3aHATHs)/ YdeOHas ayTUuTOPHUs JUISl POBEICHUS TPYITIOBBIX  HHIUBUIYATBHBIX
KOHCY/bTaLUN/ Y4yeOHast ayfuToOpust sl IPOBEICHUS TEKYLIEr0 KOHTPOJIS U TPOMEKYTOUHOM

arTecranuu
Ayn. Ne 102 Kommuiekr y4yeOHOU  Mmebenn, 632387, HoBocnGupekas o6,
«YuebHast ayuTOpHs Hocka aygutopHas — 1w N
o r. KyiiOpimmieB, yin. MomonexHas, 1oM 7
CEMHUHAPCKOTO TUTIA 3aHSATUI
Ayn. Ne 106 Kommuiekt ydeOHO#t  Mebenw, 632387, HoBocubipckas o6
«Y4eOHast ayTuTOpus Hocka aygutopHas — 1w, .
. r. KyiiObiieB, yin. Mononexuas, 1oM 7
CEMHUHAPCKOTO TUTIA 3aHATHII
Ayn. Ne 107 Kommuiekr y4yeOHOU  Mmebenn, 632387 Hopocn6upeias oG,
«YueOHas ayTuTopus Hocka aygutopHas — 1o,

CEMHHAPCKOT'0 TUIIA 3aHATHI»

r. KyitOpimmes, yn. MononexHasi, 1oM 7

IToMelienne ajas caMOCTOSITEILHOM pa6o

ThI 06yqa}omnxc;1

Ayn. Ne 207
«ITomemenune nis
CaMOCTOSITENILHOM paboThI»

Kommnekr yuebHoit wmebemnu,
KommbroreprHoe 00opymoBaHUE:
— KOMIBIOTEPbI B KOMIUIEKTE (C
BBIXOJIOM B ceThb «/HTepHeT» H

JOCTYIIOM K  3JIEKTPOHHOH
MH(}OPMaIIMOHHO-
oOpa3oBarenbHON cpeng
yYHHMBEpCUTETa) — 8 1IT.,
—Ie4aTHOE U  CKAaHUPYIOIIEE
o0opynoBaHue:

IIPUHTEPHI — 11T,

632387, HoBocubupckas o011,
r. Kyiiosiies, yn. MononexHast, 1oM 7

[Tomemienue 1st XpaHeHUs U TPOPUIAKTHIECKOTO 00CTYKUBAHUS YUEOHOT0 000pYIOBaHUS

Aym. Ne 217A
«[TomemieHue nmst XxpaHEHUS
1 IpOo(UIAKTHUECKOTO
00CITyKHUBaHUS
000pyIOBaHUS

HNuBeHTaps:
Cnennanu3upoBaHHBIH
VHBEHTaph L.
N3meputenbHoe 000pyI0BaHUE:

BonsrmeTpsl - 2mr. |
Wsmepurenn  RLC - lmr,
Ocmmnorpadst - 1.

KomnbrotepHoe o0opyaoBaHue:
Kommnerorep B koMIuiekre — 1 mr.
[leuatHoe W  CKaHUpYROLIEE
obopymoBaHue:

M®Y — lmr.

632387, HoBocubupckas o0u1.,
r. KyiiOprmes, yin. Mononexuasi, 1om 7

6 OUEHOYHBIE MATEPHUAJIbI
6.1 OneHoYHbIE MATEPHUAJIbI /ISl IPOBEIeHUS TEKYIero KOHTPOJISA yCIeBaeMOCTH

Tabauya 7

HaumenoBanue TeMbl

KOI[ KOMIICTCHIIMH

®opMBbI TPOBEPKHU

IlepBslit cemecTp




1 [Tema 1. Anre6pa MHOXKeCTS. I1K-3

‘1. CobecenoBanne

Bropoii cemectp

2 Tema 1. Teopus npeaeiioB IK-3

1. CobecenoBanue
2. TectupoBanue

Tema 2. [IpounsBogHas IK-3

1.CamocrosTenbHas pabora
2. TectupoBanmue

Tperuii cemectp

4 |Tema 1. HeonpemeneHHBIN HHTETPAT IK-3 1.CamocTosTensHas paboTa
Tema 2. OnpeeneHHbIi HHTETPal U ero|

5 et p IK-3 1.CamocrositensHast padoTa
[IPIITOJKEHUS

YeTBepThili CEMECTP

Tema 1. @OYHKIUUM  HECKOJIBKHUX|

6 YHIH [K-3 1.CamocrosarenbHas paborta
[epEeMEeHHBIX

7 [Tema 2. IloBTOpHBIC HHTETPAJIBI I1K-3 1.CamocrosrenbHas pabota

6.2 OueHo4HbIe MaTEePHAJIBI 1JIS1 IPOBEACHHUS MPOMEKYTOYHOM aTTECTANMH 00y4aI0 LM XCH

Tabnuya 8

OHGHO“IHHG MaTCpHralbl 1JIA HpOMC)KYTOqHOﬁ aTTeCTallnu

ITepBolii cemecTp

Ko xommierenimu: [1K-3

Bropoii cemectp (Dk3ameHn)

Ko xommierenmu: [1K-3

1)
2)
3)
4)
5)
6)
7)
8)
9)

Borpocsl Kk 3K3aMeHy:

[TocnenoBaTeabHOCTD.
IIpenen nocnenoBaTeIbHOCTH.

beckoHeyHO Mable BeTMYHMHBI 1 NX OCHOBHBIE CBOMCTBA.

beckoHeuHo OoJbIINE BETUYHUHBI.

OcHOBHBIE TEOPEMBI O IIpENEIaXx.

[Ipenen byHKIIAN.

IlepBbIil 3aMevaTenbHbIN IIpeaes.

OpnnocroponHuii ipenen. HempepriBHOCTD QyHKITUY.
Knaccugukamus Touek pa3pbisa.

10) Bropoii 3amevaTenbHbIi mpe/ie.
11) PackpsiTre HeonpeneneHHocTH. [IpaBuno Jlonurans.
12) Pemuth 3a1auu:

4 2 3 ey Vi+x -1
Nl =X gy & 0K 3)nmg
xo0 X =3X°+Xx xo1 X X X0 3

T - (x+1) 24(x-1)?
4)lim 5)lim 5 6)lim ——————
x—4d \/;—2 x—=1 x =1 x-1 (X—l) _—[X+l)
AU +2x-1 . X —=15x" +x 5 (V4X—7_“x+2}
7)lim 8)lim : 9)lim
x—-2 x+2 -0 18x” +15x x—2 x=2

13) IIpou3sBoaHas QyHKIIHH.
14) TIpaBuia BEIYUCICHUS TPOU3BOIHBIX.
15) IIpon3Bo/IHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

16) [Tpon3BoaHast CIOXKHOW (PYHKIIHH.

17) Iuddepennnan pyukuuu. Tabnuua nuddepeHiuanos.
18) Jlorapudmuueckoe nuddepenrpoBanue.

19) IpousBoaHast HESIBHON (QYHKITHH.

20) [Tpon3BoaHast MapaMeTPUIECKH 3aIaHHOH (DYHKITHH.
21) Pernts 3a1aun:




Hatiti npousBoHyio (pyHKIMH OTBeThl

. 3x%- 10x+7
y=x'-5x"+7x-5 5
s x-9
X
y==—-9x-17. 2
3 . lx:-3
y:;x--3x+5 2cosx+7
y=2sinx+7x-11 2 _2x+4
y=2x-2In(x+3)+3 x+3  x+3
=In(x +3)' - 3 I Bl
y =ln(x+3) * X¥3 x+3
y=(27- x)x 27-x o 273
2/x 2x

y =3-4sin x- (5- 4x)cosx, ol —

(x+6)e*?

y =(x +8)e** e (x4 7)

y :(x +5)e“5.

Tperuii cemectp

Ko xommierenimu: [1K-3

YetBepThiii cemecTp (DK3amMeH)

Ko xommierenmu: [1K-3

Bonpocul k 93K3ameny

1) ®opmysa nonHOTO AU PepeHIrana nepBoro 1 BTOPOro mopsiaka QyHKIHA HECKOTBKIX
MEePEMEHHBIX.

2) T'pamueHT u ero cBoiicTBa.

3) Oco0Obie ToukH QYHKIIMH HECKOJIbKAX IEPEMEHHBIX.

4) DrcTpeMyM (PYHKIIHHM HECKOIBKHX TEPEMEHHBIX.

5) HeoOxomuMmbie yCIOBHUS CYIIECTBOBAHUS SKCTpEeMyMa (YHKIIMH HECKOIBKHUX MEPEMEHHBIX.

6) JlocTarouHble YCIIOBHS CYIIECCTBOBAHUS IKCTpeMyMa (GYHKIIMH HECKOIbKUX MTEPEMEHHBIX.

7) VCIOBHBIM SKCTPEMYM (PYHKIIMH HECKOIBKUX MEPEMEHHBIX.

8) Pemmts 3a1aun:

1), CocTaBHTh YPAaBHCHHE KACATEIHHOM IWIOCKOCTH K IMOBEPXHOCTH = = f (\ '1’) B Toaxe C(x0;y0;z0)

2z =2x2-9xr—y, A(1:1). B(0.98:1,03)

2) HaiiTi HanGoNbmee H HaHMeHbIee 3Havenns Gpynkunn = = f(x, ') B 3aMKHyTOl OGnacTH:

b i =
Z=X"+y —xy—-5y+3 e mpaneyuu, ozparuvenson npambiMu x=0. y=0.y=5y=8—-x

-
3) dausl pyHKUHA = = :(.\‘._l'). TOUKA A H BeKTOp a . Haiita: 1). grad z & mouxe A:
.
NPOH3BOIHYIO B TOUKE A B HalpaB/IeHHH BEKTOpa a .
A o e >
z :m(.v + 3.\;-) AQ:=2), a=2i-2j
9)
JIBOWHOI MHTErpa

10) BeruuciieHne IBOMHOTO HHTETpAJIA.

11) 3ameHa rpaHHMIl B TBOWHOM HHTErpaJie

12) BeruucnieHue mioniajei ¢ moMOUIbio IBOHHOTO MHTETpaJa.
13) Beruucierre 00beMOB € MTOMOIIBIO IBOMHOTO HHTETPaIa.

14) BoruncnieHne IBOWHOTO HHTETPaa B MOJSIPHBIX KOOpAWHATAX
15) TpunokeHust ABOHHOTO MHTETpaja: TIIOIA b TOBEPXHOCTH.
16) TpoiiHoii MHTETpa

17) BorunciieHre TPOWHOTO HHTErpaa.

18) 3ameHa rpaHuIl B TPOHHOM WHTETpalie

19) BeruuciieHue miolazei ¢ MoMOIIBI0 TPOWHOTO HHTErpaa.
20) Beruuciienue 00beMOB C IIOMOIIBIO TPORHOTO HHTETpaJIa.

21) BerunciieHre TPOWHOTO HHTErpaia B MOJSPHBIX KOOPIUHATAX
22) IpuoxeHust TPOMHOTO HHTETpaja

23) OnpezienicHre KPUBOJIMHEHHOTO HHTETPajia BTOPOro poaa

24) OCHOBHBIC CBOWCTBA KPUBOJHMHEHHOTO HHTErPaia BTOPOTo Poja.
25) YcnoBus CyIieCTBOBaHMS KPUBOJIMHEHHOTO HHTETpaIa.




26) Borunciienue KpUBOJIHHEHHOTO HHTErpaia BTOPOTo Poja.
27) BerunciieHue miomaaM ¢ MOMOIIBI0 KPUBOJMHEHHOTO HHTErpaia.
28) Pemuts 3a1aun:
1. Ilpenctaputs [gBoifHOII IHTerpan J"[ f(x,y)dxdy B BHIE IOBTOPHOTO
D

HHTETpana ¢ BHEIIHINM HHTETPHPOBAHHEM IO x U BHENIHIM
HHTETPHPOBAHIIEM IO y , €CTII O0NacTh D 3aj1aHa YKa3aHHBIMI JIHHIIIMIL D :
20, x=4/y, y:x/8—x2
2. BpMHICINTH IITOMIaab IOCKOI 00IacTil D , OTpaHITYeHHOIT 3aJaHHBIMI
MHHIEIMIL D : 2y =+/x, x+y=5, x>0
. Bemuncnuts  TpoifHO HHTErpal ¢ NOMOIIBIO IIUTHHAPITIECKHX —IDIIX

ceprraeckirx koopmHar. [[[yx® +y dxdydz , V1 ' +3° =2x, x+2=2, 220.
7

(O3]

4. C noMoIsI0 TPOITHOTO MHTErpana BEYICIITE 00beM TeNa, OrPaHIdEeHHOTO
YKa3aHHBIMII TTOBepXHOCTAMI. Clenarh 4epTex x>0, y>0, z>0, x+y=2,
z=x"4 y2 2

5. BBMICTHTL JaHHBIT KPIIBOMMHEIHBIT IHTErpat I xdc+ ydy+(x—y+1)dz ,

Lis

rae L, — OTpe3oK IpsaMoil 4B ; A(1,1.1); B(2,3,4).

Kputepunu BbicTaBIeHUSI 0TMETOK

OTMeTKa «OTIUYHO» / «3a4TEHO» (BBICOKHI YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUN
BBICTABIIICTCS OOYyYaromeMycsi, KOTOPBI B TIpOIecCe HM3YyUeHUs IUCHUIUIMHBI W IO Pe3yJbTaTaM
MIPOMEXKYTOUHOM aTTecTaIiu:

— OOHaApYXHWJI CHCTEMHBIC 3HAHWS [0 BCEM pa3feiiaM MPOrpaMMbl TUCIUIUIMHEI / MOAYJIS /TIPAKTHUKH,
MPOJIEMOHCTPHUPOBANI CIIOCOOHOCTh K WX CaMOCTOSITENIbHOMY IOMOJHEHHIO, B TOM 4YHCIE B paMKax
y4eOHO-HCCIIeI0BATENIbCKON U HAYYHO-UCCIIEA0BATEIbCKOM 1€ATENbHOCTH;

— TpU BBIOJHEHUU 3a/laHul, TPEAYCMOTPEHHBIX MPOTPAMMOM, YCHENIHO MPOJEMOHCTPHUPOBAI
OCBaWBaeMbIe B paMKax JUCIHILTUHBI / MOJYJIs / IPAKTHKHU MPOPECCHOHATBHBIC YMEHUS;

— MPEICTaBUII Pe3yIbTaThl BHIMOIHEHHSI BCEX 3aJJaHUI CaMOCTOATENHHON PabOThI MOJTHOCTHIO

1 Ka4eCTBCHHO, Ha TBOPUECKOM YPOBHE BBIPA3WII JMYHOCTHYIO 3HAYUMOCTD JCSTSILHOCTH;

— MpU YCTHOM OTBETE BBhICKAa3aJ CaMOCTOATEIbHOE CYXKICHHE Ha OCHOBE MCCIIECIOBAHMS TEOPETUUECKUX
HMCTOYHUKOB, JIOTHYHO ¥ apTyMEHTUPOBAHHO W3JIOKWJI MaTepual, CBS3a]l TEOPHIO C MPAKTHKOU
MOCPEACTBOM MILTIOCTPUPYIOMIMX TPUMEPOB, CBOOOIHO OTBETHII Ha IOTIOJHUTEIbHBIE BOMPOCHL;

— TIpH BBIMOJHCHWH IMHCHMEHHOTO 3aJlaHUSl TPEICTaBHII COJCPKATCIBHBIN, CTPYKTYPHUPOBAHHBIM,
rIyOOKUN aHAIKU3 CYTH U MyTeH pelieHus mpooieMsl (3a1a4u, 3a/1aHus);

— MY BBHIMOJIHEHUH TECTOBBIX 3a/IaHUM Jall paBUibHbIe OTBETH Ha 85—100 % 3amanuii.

OTMmeTka «xopomo» / «3adTeHo» (CpemIHUH ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIA
BBICTABIIICTCS OOYyYaromeMycsi, KOTOPBI B TIpOIECCe HM3YyUEHUS JUCHUIUIMHBI W IO pe3ylbTaTaM
MIPOMEXKYTOUHOM aTTeCTaIiu:

— OOHapyXHWJI 3HaHWE OCHOBHOI'O MaTepHajia 10 BCEM pasjiesiaM MPOrpamMMbl JUCIHILIAHBI /MOy /
MIPAKTUKUA B 00bEME, HEOOXOAUMOM IS JaNbHEWIeH yd4eObl U MpeAcTosIIeld padoThl Mo mpodeccuu,
MIPOJIEMOHCTPUPOBAJT CITOCOOHOCTH K UX CAMOCTOSTEIILHOMY MOTOTHEHUIO;

— Tpu BBHINOJTHEHUU 3aJaHWH, NPEIyCMOTPEHHBIX MPOrpaMMOM, CMOT TPOAEMOHCTPUPOBATH
ocBamBaeMble TPO(ECCHOHABHBIC YMEHHUS, HO JOMYCTHJI HENPHHIMIIAAIbHBIC OIMUOKA B WX
BBHITIOJTHEHUH, KOTOPBIE CMOT MCIIPABHUThH MPU HE3HAUNTEIHHON TTOMOIIH MPEToIaBaTes;

— TIPEJCTaBWJI PE3yJbTaThl BBIMIOJHEHUS BCEX 3aJIaHUN JUISI CAaMOCTOSITENIbHOM pabOTHI, yKa3aHHBIX B
mporpaMMe AUCHUIUIMHBI / MOZYJNS / TPAKTUKW, TPU DTOM 3aJaHUS BBHIMOJIHEHBI TMOJHOCTBIO U
KaueCTBEHHO;

— IIPU YCTHOM OTBETE OOBSCHWI yueOHBIN MaTepuall, HHTePIPETUPOBAJ COJIEePKaHUE, SKCTPATIOIUPOBAIT
BBIBO/IbI;

— MPU BBIMOJHEHUU MHCHBMEHHOTO 3aJ[aHUsI MIPEICTABUI PENPOAYKTUBHYIO TIO3HIIMIO SJICMEHTHI aHaTN3a
B OINHWCAHMM CYTH W TMyTeH permeHus mpoOJaemMbl (3aadd, 3adaHus), H3JIOXKWI JIOTHYECKYIO
MOCIIE0BATEIHHOCTH BOIIPOCOB TEMBI;

— TIPY BBINOJHEHUH TECTOBBIX 3aJIaHUI A MPaBUIIbHbBIE OTBETHI HA 75—84 % 3amaHuil.



OTMeTKa «yIOBICTBOPUTENbHO» /[ «3auTeHO» (NOPOTOBBI YpOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIMM BBICTABIsETCA OOydaroleMycs, KOTOpPbI B Ipolecce H3y4eHHs AMCLUUIUIMHBI U 110
pe3yabpTaTaM MPOMEXKYTOYHOH aTTeCTalluu:

— OOHapyXMJI 3HaHME OCHOBHOI'O MaTepuajla IO BCEM pas3jeiaM IporpamMMbl JUCLMILIMHBI /MOAyJs /
MIPAKTUKU B 00BEME, HEOOXOAUMOM JUIS TajdbHEeHIIeH yaeObl U MPeACTOsIIeH padoThl T0 MPoQeccuu, HO
3HaHUS UMEIOT MPOOEIIbl U IUI0XO CTPYKTYPUPOBAHBI,

— TIpY BBHINOJHEHUH 3aJaHUi, MPEIYCMOTPEHHBIX MPOTPaMMOi, B IIEJIOM CMOT MPOAEMOHCTPHPOBATH
OCBauBaeMble MPO(ecCHOHANbHBIE YMEHHUS, HO JOMYCTHJ OLIMOKM B UX BBIIOJIHEHUH, KOTOPBIE CMOT
UCTPABUTH MIPH HE3HAYUTEIILHOW MOMOIIY TMPENOAABATENS;

— IPEACTAaBUII PEe3yJIbTaThl BBINOJIHEHUS BCEX 3aJaHUM s CaMOCTOSITENbHOW paboThl, YKa3aHHBIX B
porpaMMe JAUCHUIUIMHBI / MOAYJS / MPAKTUKH, MPH ATOM 3aJaHUs BBIIOJIHEHBI (HOpMaAIbHO, KPaTKo,
peduiexkcus HeroJiHasi Ui HOCUT (OpMalIbHBIN XapakTep, IPeACTaBICHO IOBEPXHOCTHOE OIIMCAHUE,

— IIPH YCTHOM OTBETE MPOJIEMOHCTPUPOBAN 3HAHHE 0A30BBIX MOJOKEHUN M KIIOYEBBIX MOHSATHHA, BEPHO
BOCIIpOU3BeN yueOHOe cojiepkaHue 0e3 UCIO0Ib30BaHus JIOTOIHUTEILHOIO MaTepuaa;

— IIPY BBIIOJIHEHUHU MMCHMEHHOTO 33/IaHUS MPEICTaBUI PENPOAYKTUBHYIO TO3HIIMIO B ONMCAHUU CYTH H
myTel perieHus: mpodieMsl (3a1auu, 3aJaHus);

— MpY BBINOJIHEHUH TECTOBBIX 3a/laHUM Jajl IpaBUIbHbIE OTBETHI HAa 60—74 % 3amanuil.

OTMeTKa  «HEYIOBJIETBOPUTEILHOY» «HE3aUTEeHO»  (KOMIETEHIMs) He  cOpMHPOBaHA/bI
BBICTABJISIETCS.  OOydaloOUIeMyCsl, KOTOPBI B TPOIECCe HW3YyYeHHs] AMCUUIUIMHBI M IO pPe3yJbTaTam
IIPOMEKYTOUHON aTTEeCTAlUHU:

— OOHaApYXXWJI OTCYTCTBHE 3HaHMU OO (parMeHTapHbIC 3HAHHS 110 OCHOBHBIM pa3/eiaM MPOrpaMMbl
JUCLUIUIMHBI / MOIYJNS / IPAKTUKH;

— TpH BBINOJIHEHUH 3aJaHUH, NPEAYCMOTPEHHBIX IPOrpaMMOM, HE CMOT MPOJAEMOHCTPHUPOBATH
OCBaMBaeMble MPOQPEeCcCHOHATIbHBIE YMEHHs (JOMYCTHJI MPUHLUIHUAIbHBIE OIIMOKM B MX BBIIOJHEHUH,
KOTOPBIE HE CMOT MCIPABUTh MPH YKa3aHUH HA HUX MPETOAaBATENIEM ), THOO HE BHITIOTHIII 33/1aHUS;

— HE BBINOJIHWII IPEYCMOTPEHHBIE y4eOHBIM IUNIAHOM IIPAKTUYECKHE, JIAOOPATOPHBIE 3a/1aHUS;

— HE TIOJTHOCTHIO BBITIOIHMII 33/IaHUS TSI CAMOCTOSATENBHOM paboThl, yKa3aHHOH B MporpamMme
JUCLUIUIMHBI / MOZYJNS / IPAKTUKHU, JINOO 3a/1aHUS BHIIIOJIHEHBI HEBEPHO, OUEBHU/IEH IUIaruar;

— MPH YCTHOM OTBETE JOMYCTHJ (PaKTHUECKHE OIMMOKH B WCIOJIH30BAHMM HAYYHOW TEPMHHOJIOTUU H
U3JI0KEHUU Y4eOHOTO COJIep KaHuUs, CIeIal JOXKHbBIE BHIBOJIBI;

— MY BBINOJIHEHUH TECTOBBIX 3a/1aHUM Jall IpaBUIbHBIE OTBETHI HA 0—59 % 3amaHuil.



