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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumMnnuHbl: 3aknagka marematudeckoro oyHaaMeHTa Kak CpefcTBa M3ydeHUs OKpyKarLwwero Mvpa

ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe oby4YaeMbiMUMaTEMaTUYECKMX METOAOB U OCHOB MaTeMaTUYECKOro MOAENMPOBaHMS.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpepBaputenbHas NOArOTOBKa MpeAnoraraeT co3gaHne OCHOBbLI ANt (DOPMUPOBAHUS KOMMETEHUMI, YKa3aHHbIX

B N. 2, NPY U3YHYEHUN OUCUUMNIINH:
KomnnekcHbIn aHanu3

Anrebpa n reomeTpus

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6eH NpuMeHATb (hyHAAMeHTalNbHbIe 3HaHUSA, NONTy4YeHHbIe B 0651aCTU MaTeMaTUyYecKknx u (unm)
€CTeCTBEHHbIX HayK, U1 UICMOMb30BaTb UX B NPO(eCcCUOHaNbLHOM AeATEeNbHOCTH

3HaTtb: 6a30Bble TeOpeTUYECKME NOSMOXEHMST B 0ONacTu MaTteMaTMyeckoro aHanmaa.

YMeTb: ncnons3oBatb 6asoBble TeopeTn4eCKkme nonoxeHnda MmarteMmaTtn4eckoro aHanmsa B I'IpO(*)eCCI/IOHaI'IbHOVI
OeATernbHOCTU.

BnapeTb: HaBblkaMu BbiOOpa METOAOB peLleHNUs 3aaad NpodeccMoHanbHON AeATeNbHOCTM Ha OCHOBE TEOPETUYECKUX
MOSNIOXXEHUI MaTEMaTUYECKOro aHanvsaa.

OlMK-2: Cnoco6eH ucnonb3oBaTh M aganTMpoBaTh CyLLEeCTBYIOLWME MaTeMaTuYeckme MeToabl U CUCTEMbI
nporpaMmMmMpoBaHusl onsa paspaboTKu U peanusauum anropMTMoB pelleHUs NPUKNagHbIX 3agad

3HaTb: COBpeEMEHHbIE MaTeMaTunvyeckme MeTogbl MmaTtemMaTu4eckoro aHanumsa.

YMeTb: ncnonb3oBatb U afanTtunposaTb COBpeMeHHble MaTteMaTnvyeckme MeTogbl MaTtemMaTu4eckoro aHanu3a ansa
pa3pa60TKM n peann3aunn anroputMoB pelleHna nNnpuknagHbiX 3agad.

BnapeTb: HaBblkamMn UCMNOMb30BaHUA 1 aganTtauum COBpPEMEHHbIX MartemMaTn4eCcknx MmetoaoB matemMatn4eckoro
aHanmsa gnd pa3pa60TK|/| N peann3aunn anroputMoB pelleHnda npuknagHbix 3agad.

OMNK-3: Cnoco6eH NpuMeHATb U MoaucuunMpoBaTb MaTeMaTUUYeCcKMe Moaenu AN pelleHus 3agay B o6nactu
npocpeccrMoHanbLHON AeATeNIbHOCTU

3HaTb: MaTemMaTuyeckne Mogenu MaTeMaTMYecKoro aHanmsa, Ucrnonb3yemMble AN pelleHns 3agad B obnactu
npodeccnoHanbHON AeATeNnbHOCTH.

YMeTb: NpUMEHSTb U MOAMUUMPOBaTL MaTeMaTUYeckue MoaenyM MaTeMaTMYecKoro aHanusa Ans peleHust 3agady B
obnacTu npodeccuoHanbHon OeATenbHOCTU.

BnapeTtb: HaBblkaMy NPUMEHEHUSA U MoguduKaLmm maTteMaTmyeckux Mogenen mateMaTtm4eckoro aHanmsa ans
pelueHus 3agady B 06nactM npodeccroHanbHOM 4eaTeNbHOCTU.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Pazgen 1. OuddepeHunanbHoe ucynucneHune
YHKUUN OOHOW NepeMeHHON

Tema 1. Npenen, HeNpepbIBHOCTb.

Mpepen nocnefoBaTenbHOCTU U (PYHKUMK.
3ameuaTenbHble npeaensi.

BeckoHEYHO Mamble M UX  CpaBHEHUE.
BeckoHeyHo BonbLune n nx 8 8 8
cpaBHeHve. HenpepblBHOCTb.TEOpeEMbI O
hyHKLMSAX, HENPEPBIBHBIX HA OTPE3Ke.

Tema 2. lMNpowussogHaan aunddepeHuunan.
OnpeneneHve ©n reoMeTpuyeckUn CMbich

NPON3BOSHOMN. MponsBogHbIE ~ OCHOBHBIX K
ANeMeHTapHbIX  (PYHKUMNA. MponssogHas
CNOXHOM dyHKUUK. OuddepeHuman. 8 6 8

Teopembl 0 anddepeHUnpyemMbiX HOYHKUUAX.
Mpaeuno Jlonutansa. ®opmyna Tenopa.

Tema 3. NccnepoBaHue yHKUNN.
MpusHaknm  Bo3pacTaHWss M yObiBaHUS.

SKCTpEMyM, Heobxoanmoe ycrosue,

AOCTaTouHble YCroBUS. Kputepuu

BbINYKNOCTW.  AcUMNTOTbl.  [noBGanbHbIi 6 6 6
aKCTpEMyM 2

Pasgen 2. IHTerpanbHoOe ncuncnexme

Tema 4. HeonpeaeneHHbIn uHTerpan.

Onpegenenve, CBOWCTBA, 3ameHa

nepemMeHHoN,

WHTErpUpoBaHue no yactam,

VHTErpupoBaHMe pauuoHanbHbIX apoben K 8 8 8

MppaumoHarbHbIX BblpaXKeHUMN.

Tema 5. OnpeaeneHHbINn nHTerpann.
OnpepgeneHne, CBOWCTBA ONpPeAEneHHOro
nHTerpana, Teopema bappoy,

dopmyna HbtoToHa-J1enbHnua. 3ameHa
nepemMeHHON, UHTErPMPOBaHKE MO YacTAM. 4 6 10
HecobctBeHHbIM  uHTerpan.  [MpunoxeHus
onpeaeneHHoro nHTerpana.

Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 40

KoHcynbTauumn n npomexyTo4vHas 25 335
atTectaums (Ok3ameH) ’ ’

Pasgen 3. Pagpl 3 K




Tema 6. Hncnosble u cTeneHHble paabl.
Mpn3Hakn CXOOUMOCTM YMCNOBBLIX PSOOB,
PYHKUNOHAnbHbIE pagbl, paBHOMeEpHas
CXOOUMOCTb, CTEMEHHble psabl, Teopema
Abens.

OudbpepeHBunpoBaHne 1  WHTErpupoBaHune
cTeneHHbIX psaoB, psa Tennopa.

Tema 7. Pagpl Oypebe.

PasnoxeHue KyCOYHO HenpepbIBHOM
dyHKuMK B pag Pypbe. [NonHoTa
TpUroHomeTpuyeckon cuctembl. CBA3b C
3aja4ven Hanny4yLero NpubnmKeHus.
HepaBeHcTBO Bbeccens " pPaBEHCTBO
MapceBans.

Pasgen 4. OuddepeHunansHoe ucynucneHue
PYHKUNA HECKOMNBKNX NEPEMEHHbIX

Tema 8. YacTHble Npou3BOAHbIE M MOSHbLIN
anddepeHuman.

OnpeneneHne ”n reoMeTpUYEeCKUn  CMbICH
YyacTHoM NPOV3BOSHOMN.
OuddepeHumpoBaHme  CROXHON  (DYHKLMN,
pagueHT. [lNpousBogHas NO HanpasfeHUIo.
OundbdpepeHumnan. KacatenbHasi nnocKoCTb.
Teopema 0 HESIBHON (PYHKLUN.

Tema 9. OkcTpeMyM YHKUMM HECKOMbKMX
nepeMeHHbIX

Heobxoanmoe ycrioBue 3KCTpEMYMa.
[ocTtatoyHoe ycrnoBsue 3KCTpEMYMA.
YCnoBHbIN

OKCTpEMYM.

Pazgen 5. KpaTHble © KpWUBOSIMHENHbIE
WHTEerpansbl.

Tema 10. [1BOViHOM 1 TPOWHOWM NHTErpansi.

OnpegeneHne ©n reoMeTpuyeckUi CMbICH
[ BOWHOIoO WHTerpana. Onpegenexune
TPOMHOrO MHTerpana. BbluvMcneHve KkpaTHbIX
WHTErpanoB  CBedeHWeM K  NOBTOPHOMY
nHTerpany. 3ameHa nepemeHHou. lNepexon K
NONSAPHBIM U cchepruyecknm KoopanHaTam.

Tema 11. KpuBonuHenHble nHTerpansi.
KpuBonuHerHble wuHTErpansl 1-ro un  2-ro
poaa. ®opmyna NpuHa. Ycnosus
HEe3aBMCMMOCTHU oT nyTu.
[MoBepXHOCTHLIENHTErPANbI.




Tema 12. OnemMeHTbl TeEOpUKN Nons.
pagueHT, ameepreHuus, potop. Linpkynaums
1 NOTOK BEKTOPHOro nons. dopmyribl

raycca-OcTporpagckoro 1 CTokca. 4 4 10
Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 40
KoHcynbTaumm 1 npoMexyToyHas 25 335
aTTectaums (SK3ameH) ’ ’
Bcero koHTakTHas pa6ora u CP no 141 147

aucumnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoekTnposaHue y‘-le6HbIM nnaHoMm He npeaycMoTpeHOo

5. ®OHJ, OLIEHO4HbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasaTeneu, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00yYeHusi
5.1.1 MNoka3aTtenun oueHMBaHUA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesyrnbTaToB 0ByyYeHus
KoMneTeHunn cpencrtea
[emoHcTpupyeT 3HaHUa 6a30BbIX TEOPETUYECKUX MOSNOXKEHUN B
obnactn npodeccnoHanbHoOn AeATENBLHOCTH.
Bonpochl yCTHOIo
NcnonbayeT 6a3oBble TeOpeTUYECKUE NONOXKEHNS MaTeMaTU4EeCKOro
. cobeceoBaHusl.
Or1K-1 aHanusa B NpodeccuoHanbHON A4eATenbHOCTU. MoaKkTvko
Bnapeet HaBblkaMu BbibOpa METOAOB peLleHns 3aaay P
- OPUEHTUPOBAHHbIE 3aaHNs.
npodeccnoHansHom AeATeNnbHOCTU Ha OCHOBE TEOPETUYECKMX
NONOXeHN MaTeMaTUYECKOro aHanmaa.
3HaeT MaTemMaTnyeckne Mogenu MaTemMaTU4eCcKoro aHanmsa,
ucnonb3yemMble ANS pelleHns 3agady B obnactv npoeccrMoHanbHOM
OesaTenbHOCTH.
Bonpochl YCTHOro
YMeeT NpUMeHNATb U MOAMGULMPOBaTbL MaTemMaTM4yeckne Mogenm
cobeceoBaHuUs.
OrlK-3 MaTemaTM4YecKoro aHanmsa onsi peleHus 3agad B obnactu Moakimko
npodeccnoHanbHON OeATeNTbHOCTH. P
OPUEHTUPOBAHHbIE 3afaHus.
O6napaeT HaBblkaMy NPUMEHEHUS 1 MOAUMUKALMM MaTEMaTUYECKUX
Mogaenen MaTeMaTM4ecKoro aHanmsa ans peLleH1s 3agay B obnactum
npodeccnoHanbHON OeaTeNbHOCTH.
[emoHCcTpupyeT coBpeMeHHble MaTeMaTnyeckme MeTobl
MaTemMaTU4YecKoro aHanmsa.
YMeeT ucnonb3oBaTtb 1 aganTmpoBaTb COBPEMEHHbIE MaTeMaTnyeckme Bonpocsl YCTHOTO
OnK-2 MeTOAbl MaTemMaTM4eCcKoro aHanuaa ans pa3paboTku n peanusauum cobecenoBaHus.
anropuTMOB peLLleHns NpUKNagHbIX 3agay. MpakTuko-

O6nafgaeT HaBblkaMy UCMONb30BaHNS U aganTauum COBpPEMEHHbIX
MaTeMaTn4eCknx MeToaoB MmaTeMaTn4eCckoro aHanmsa and pa3pa60TKV|
N peanunsaunmn anroputMoB peLleHnA NpuknagHbixX 3aaad.

OpUEeHTUpOBaAHHbIE 3adaHNA.

5.1.2 Cucrema mn

Kputepuu oueHnBaHuaA

LLikana oueHuBaHna

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecepoBaHue

MucbmeHHasn paboTa

5 (oTnn4HoO)

OCHOBHYIO M 3HakOM C [OMOSHUTENbHOW
PEKOMEHJ0BaHHOW nUTepaTypon; MOXeT
06BbACHUTL B3aNMOCBSI3b OCHOBHBbIX
MOHSATUIA OUCLMMNMAWHBI B UX 3HAYEHUU Ans
nocnegytoLlemn npocdeccnoHanbHom
OeATenbHOCTM;, NpOsIBNSieT  TBOpYeECKue
CMOCOOHOCTU B MOHUMAHMWU, U3MNOXEHUU U
1cnonb3oBaHUM y4ebHoro matepuana.

NMPUMEHATb

rpadou4eckm.

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee, cucTemaTmyeckoe "
rny6okoe 3HaHue OCHOBHOIO " -
OO6yyvarowmmncs  OeMOHCTpUpYeT  MpaBuIlbHOE
AononHutensHoro y4yebHoro MaTtepuana,
MOHWUMaHWe  YCroBUS  3agjayun,  BriageHve
yMeeT CBOOOOHO BbLIMOMHATL 3adaHus,
- HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
NpenyCcMOTPEHHbIE  MPOrPaMMON;  YCBOUI

3aKOHOB M (QopMyn Ansl ee pelleHus. Ymeet
MaTemMaTn4eCcKun
peanusaumMmM nfaHa peleHust 3agadnm W, ecnu
3T0 Heobxoaumo,

annapat ans

MOXeT npeacrtaBntb ero

Monyunn npaBwmbHbLIA OTBET WU
MOXET ero MHTepnpeTupoBaThb.




4 (xopoLuo)

OOGyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA B Mpedenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
OLMOBOK BbINOMHAET MNPEeAyCMOTPEHHbIE B
nporpaMmMe 3afaHusi; YCBOWIT OCHOBHYHO

nnTeparypy, peKkomMmeHOgOBaHHYHO B
nporpamme; cnocobeH 00BACHUTL
B3anMMOCBA3b OCHOBHbIX MOHATUN
ancunninnHbl npu AONOJNTHNTENbHbIX

Bonpocax npenogaeatens. [lonyckaeT He
CYLLLECTBEHHbIE MOrPeLIHOCTU B OTBEeTe Ha

O6yuvaloLwmincs AOEMOHCTPUPYET [OCTaTO4HOE

MOHUMaHMe  YCroBMS  3adaun,  BnageHve
HaBblkaMW ero aHanusa, Bbl6opa HYXHbIX
3aKOHOB M (hopMyn AN ee  pelueHus.

[lonyckaeT He3HauMTemnbHbIe MOrPELUHOCTM Mpu
NMPUMEHEHUN MaTemMaTU4Yeckoro annapaTta gns
peanusaumu nnaHa pelleHus 3agadu Monyyun
npaBubHbIi OTBET, HO ucnbiTbiIBAET
3aTpyOHEHWs C ero MHTeprnpeTauuen.

3 (yooBneTBOpUTENBLHO)

3K3ameHe " npu BbINONMHEHU
9K3aMeHaUMOHHbIX  3adaHui,  ycTpaHseT

nx 6e3 nomoLLm npenogaBartens.

O6yuvatowmiica nokasbiBaeT 3HaHuSA

OCHOBHOro  y4yebHOro  martepuana B

MUHUManNbLHOM 00beme, HeobxoauMom

ana pganbHerwen yyebbl; cnpaensietca c

BbINONHEHNEM 3aJaHui,

npenyCMOTPEHHbIX nporpammoin, | Obyyarmincs BHMKAET B CMbICM  YCMOBUS

pornyckasi npy 3ToM 0O0rnbLIOe KONMMYECTBO
He npuHUMNIManbHbIX OLWKWBOK; 3HaKoM C
OCHOBHOW nntepaTypowm,
pekoMeHAO0BaHHOW NPOrpamMMon.

JonyckaeT cyllecTBeHHble MOrpeLuHoOCTH
B OTBETE Ha 3K3aMeHe W MpU BbIMNONTHEHUN
9K3aMeHaUMOHHbIX 3agaHui, Ho obragaet

HeoBXoOUMbIMM  3HaAHUAMM AN WX
yCTpaHeHus noa PYKOBOACTBOM
npenogasaTens.

3a7a4u, NOHMMAET MfaH ee peLleHUsl, OfIHaKo,
He MOXeT B TMONMHOM Mepe C MNOMOLLb
MaTeMaTu4yeckoro annapaTta peanusoBaTb ee
peweHne.MoxeT coenaTe PUCYHOK MIN CXEMY,
MOSICHAOLLYYIO peLleHne 3aaadn.

2
(HeyooBneTBOpPUTESNBHO)

Obyuvatowwmiica obHapyxuBaeT npobenbl B
3HaHMAX OCHOBHOMO y4ebHOro Matepuana,
JornyckaeT npuHUMNuarnbHble ownbkn B

BbINOMHEHWUM npeayCcMOTPEeHHbIX
nporpaMmMon  3agaHwn, He 3HakoM C
peKkoMeHA0BaHHOM nuTeparypow, He

MOXET ncnpasnTb OONYLLIEHHbIE OLUNGKMN.

Obyyatommnca He MOXeT nNpoaHanuM3npoBaTb
ycriosue 3ajayu, HameTUTb MNfaH ee peLleHus,
He BrageeT MaTemMaTM4ecKMM arnnapaToMm.
MpeacraBneHne 4yxom paboTbl, OTKa3 oOT
BbINOMHEHNs 3afaHns

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs UMW UHbIE MaTepuanbl, Heo6xoAuMbIe ANA OLleHKU 3HaHUNA, YMEHUMN,
HaBbIKOB U (UNK) ONbiTa [eATeNbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n |

dopMynNnpoBKN BONPOCOB

Cemectp 2

M prn3HaKku cyLlecTtBoBaHuA npeaena.

I'Ipe/:J,en nocnegoBaTeribHOCTU U npeaen (*)yHKLJ,VIMZ onpepeneHna.

Toukm paspbiBa PyHKLMK, UX KNaccudukaums.

HenpepbIBHOCTbL: onpeaeneHne, TeopeMbl 0 PYHKLUMSIX, HEMPEPBLIBHbLIX HA OTPE3KE.

3amevaTernbHble npeaenbl

CpaBHeHne 6eckoHe4HO ManbiXx. CpaBHeHNe 6eCKOHEYHO DOMbLUMX.

BeckoHeuHO Marnble 1 6eCKOHEYHO BonbLUNe BENNYNHLI: onpepeneHua, CBOWCTBA, CBA3b mMexay HUMN.

JKCTpEMyM DYHKLMU OOHOV NepeMeHHOI: onpeaeneHne, 4oCTaToOYHbIE YCIOBUS 3KCTpeMyMa.

OKCTpemMyM OyHKLUN OLHOW NEepeMEHHON: onpeaeneHme, HeobxoanMoe yCrnoBne aKCTpeMyMa.

dopmyna Tennopa.

TeopeMbl 0 andepeHunpyembIX PyHKLUSX.

OundbdepeHunan: onpegeneHne n reoMeTpnu4eckUin CMbICH.

MpounsBoaHas CroXHON yHKUNN.

OcHoBHble npasuna audgepeHUpoBaHus.

Mpoun3BoAHbIE OCHOBHLIX 3NEeMEHTaPHBLIX YHKLIWIA.

Onpe,u,eneHwe n reOMeTpMLIeCKVIVI CMbICn I'IpOVI3BO,ElHOl7I.

CBolicTBa onpeaeneHHoro uHTerpana.Teopema o cpeaHem.

Onpe/J,eneHme n FeOMeTpMLIeCKI/M CMbICI1 onpenenieHHoro nHTerpana.

3|a(3|3]a|2|3|3|2|3]0|x|~|o|a] s |o|n|~

MHTerMPOBaHMe no 4acTtdaM B HeonpeaeneHHoM nHTerpane.




20 3ameHa nepeMeHHOoI B HeonpeaeneHHOM MHTerparne.

21 CBowcTBa HeonpeaeneHHoro uHTerpana.

22 MepBoobpasHasn 1 HeonpeaeneHHbIA UHTerpan.

23 dopmyna HetoToHa-JlenbHuua.

24 Teopema bappoy.

25 Bbluncnenuve nnowaamn nnockon durypbl 1 o6bema Tena ¢ NoOMOLLbIO onpeaeneHHoro nHTerpana.

26 BbluncneHume gnvHbl Ayrm NioCKOn KPUBOW.

27 HecobcTBeHHbIe MHTerpasnbl. AGCONOTHAsA N YCrOBHAas CXOAUMOCTb.

28 | MHTerpupoBaHue Mo YyacTsim B onpeaesieHHOM UHTerpare.

29 3ameHa nepemeHHON B OnpefeneHHoOM UHTerpane.

Cemectp 3

30 PasnoxxeHne HEKOTOPbIX aNeMeHTapHbIX pyHKUMIA B psia Tennopa (MaknopeHa).

31 Paabl Tennopa n MaknopeHa.

32 CTteneHHble pagbl: onpeneneHue, Teopema Abens, CBOWCTBA CTEMEHHbIX PSAOB.

33 3Hakouepenyomeca pagbl. MNpusHak JlenbHuua. ABcontoTHasa U yCnoBHas CXOAUMOCTb.

34 [locTaTouHble NPM3HaKN CXOOUMOCTU YNCIIOBLIX PSLOB.

35 Yucnosele pagbl. OCHOBHbIE onpefenexus. Heobxoanmoe ycrnoBme CXoguMOCTH.

36 MNpeacrasneHne HenepnoamMyeckon yHkUun psaom dypbe.

37 PasnoxeHune B pag ®ypbe dyHKUUIA NPOM3BOMBHOMO Nepuoaa.

38 Psg ®dypbe 4nsa YeTHbIX U HeYETHbIX GOYHKLNIA.

39 Psg ®ypbe: onpegeneHne, yCnoBus CXOAUMOCTU.

40 YCNOBHbIN 3KCTPEMYM.

41 OnpegeneHune akcTpemyma (hyHKLMKN ABYX NepeMeHHbIX [JocTaTouHble YCIOBUS IKCTpeMyMa.

42 OnpepeneHne akcTpeMyma (pyHKUMM ABYX NepeMeHHbIX. Heobxoammble ycnosms akCcTpemyma.

43 TeopemMa 0 HeSIBHOW (DYHKLMW. YpaBHEHME KacaTeNbHOW MNAOCKOCTMU.

44 MpounsBoaHasn No HanpaereHUo, rPagneHT.

45 OuddepeHumpoBaHne CROXHbIX QYHKLUNA.

46 MonHbIn gnddepeHuman.

47 YacTHble Npon3BoaHble NEPBOro Nopsiaka: onpeaerieHne 1 reoMeTpuyeckunii cmbicr. MponsBoaHbIe BbICLLIMX
NMopsIaKOB.

48 dopmyna MpuHa.

49 OnpepeneHune, CBOMCTBA M BblMUCHIEHME KPUBOSIMHENHOIO MHTErpan 2-ro poaa.

50 OnpepeneHne, CBOMCTBA M BblMUCHEHME KPUBOSIMHENHOIO MHTErpan 1-ro poaa.

51 TpoiiHOM MHTerpan B LUNUHAPUYECKUX U CDEPUYECKUNX KOOPANHATAX.

52 BbluncrneHne TpoMHOro nHTerpanae npsiMoyrosibHbIX KoopauHaTax.

53 OnpepneneHne n CBOMCTBa TPOMHOrO MHTErpana.

54 MpunoxeHnst ABOMHOIO UHTerpana.

55 [1BoMHOM MHTerpan B NOMAsiPHbIX KOOpAUHATaXx.

56 3ameHa nepemMeHHOl B ABOMHOM MHTerpane.

57 BbluncneHne OBOMHOIO MHTErpana B NpsiMOYrofbHbIX KoopauHaTax

58 CeoWicTBa ABOWMHOrO UHTErpana.

59 OnpepaeneHne U reoMeTpUYeckuin CMbICN ABOWHOMO UHTerpana.

60 OCHOBHbIE NOHATMSA TEOPUM NONS.

61 OnpegeneHune, CBOMCTBA M BblYMCIIEHME NOBEPXHOCTHOIO MHTErpana 2-ro poaa.

62 Onpe,u,eneHme, CBOWCTBA M BblYUCIIEHME NOBEPXHOCTHOIoO nHTerpana 1-ro poaa.

63 | YcnoBusi HE3aBUCMMOCTU KPUBOMUMHEHOTO UHTErpana 2-ro poaa To NyT UHTErpUpOBaHMSI.

64 PoTop 1 unpkynsaums BektopHoro nonsa. dopmyna Crtokca.

65 [neepreHumst 1 NOToK BekTopHOro nonsi. opmyna OcTporpagckoro — Maycca

66 pagmeHT ckanapHOro Nonsi U ero CBONCTBA.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agayvm, Kemcbl)

TvnoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHus (3a4ayvm, KeNCbl) HAXOAATCA B MpUNoXeHun k ganHon Pri[.




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3al0JKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 dopma npoBeAeHUsA NPOMEXYTOYHONW aTTecTalMm No gUcUUNnHe

YcTHas + MncbmeHHas + KomMnbloTepHOE TeCcTMpoOBaHme NHas

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

. B03MOXHOCTb MONb30BaTbCA CNPaBOYHbIMU Tabnuuamu;
. Bpemsa Ha noarotoBky oTBeTa No 6unety 45 MUHYT

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nspnanus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
MBaHoBa, C. A. MaTemaTuyecknin aHanus KemepoBo: KemepoBsckuii http://www.iprbooksh
TeXHonormquKmﬁv 2014 op.ru/61290.html
WUHCTUTYT NULLIEBON
NPOMBILLIIEHHOCTM
lNypbsaHoea, K. H.,|Matematnyeckunin aHanms EkatepuHbypr: http://www.iprbooksh
Anekceesa, Y. A, Ypanbckuit 2014 0p.ru/66542.html
BospwuHos, B. B. denepanbHbIi
yHusepcuteT, 365C ACB
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
N.3. Anakosa [u gp.] Boicwwas Maremartuka http://www.nizrp.nar
[TekeT]: MeToamyeckue od.ru/metod/kafvys
yKa3aHusi NoO  BbIMOMHEHWUIO M-B0 0BpasoBaHUS! mat//10.pdf
KOHTPObLHON paboTbl
_ Hayku P®, BLUTO
((MHT?FpI/IpOBaHI/Ie YHKUNIA CM6IYMT. — CI6. 2016
ofHom n HEeCKOMNbKNX BLITO CI'I(ISI'YI'IT,D,"
nepemMeHHbIX» ans
CTYOEHTOB O4YHOW  (POpPMbI
0byyeHus
N.3. Anakoea, O.E.|Bbiclwas MaTtemaTuka http://www.nizrp.nar
KynsixtuHa, H.1O. | [TekcT]: mMeTogudeckme od.ru/metod/kafvys
Kocosckas yKasaHuss no  BbIMNOSTHEHUIO M-Bo obpasoBaHus 1 mat//11.pdf
pacyeTHO- rpadpuyeckon Hayku P®, BLUTO 2016
pabotbl «Pagbl ®ypbe» wn cnierynta. — Crie.:
WHAVBMAOyanbHble  3adaHus BWTS CMeryrTa
ans CTyOEeHTOB OYHOW
dopmbl 06y4eHMs
N.3. AnakoBa [u gp.] Boicwwas MaTemaTuka http://www.nizrp.nar
[TekeT]: mMeToamyeckue od.ru/metod/kafvys
yKkasaHuss no  BbIMNOSTHEHUIO M-Bo obpasoBaHus 1 mat//12.pdf
KOHTPOJSbHOM paboThl Haykn P®, BLUT3 2016
«OundhcbepeHuymnanbHble cnierynta. — Crie.:
YpaBHEHUss U pagbl»  Ans BLUTS CMerynTq
CTYOEHTOB OYHOW  (POpPMbI
obyyeHus

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYTMTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-OMbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbii pecypc]. URL: https://www.ibooks.ru/




6.3 MNepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
PTC Mathcad 15
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLEeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUucumUnIInHe

Ayautopus OcHalleHne
MynbTumeaunHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa aygutopus




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCLMUMIIUHbI MaTtemaTtnyeckmin aHanuns

HaumeHosaHue OUCMUﬂﬂquI

no HanpasneHnto nogrotoBkn 01.03.02 MNpuknagHas MatemaTuka n nHpopmaTtuka
HanmeHoBaHwue Ol (npodwmng): buonHdopmatmka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHui (3agad, Kenmcos)
Cewmectp 2
1 Bbluncnutb npegen lirré x/tg(2x).
xX—

2 CyuiecTtByeT N OyHKUMS, HENpepbiBHasA B HEKOTOPOM TOYKE, HO HeanddepeHLMpyemasi B 3TON ToUke?
3 Kakasi 3 aTnx oyHKLMIN HenpepbiBHa Ha oTpeske [1; 3] ?

1) x/(x>+4x+4); 2) x/(x? —4x+3); 3) 1/In(x +0,5)
4 Bbluncnutb pasHocTb f(x, + 0) — f(x, — 0), ecru

2x+1, x<1
X =1uf(x)= {cos(nx), x=1

> Haittv npoussogHyto dyHkumm: y = IN*(2x +1) .
6 Bbluncnutb yron, nog kotopbimM rpadmk dyHkuum f(x) nepecekaeT ocb OX:

flx) = %tg(3x), x € (-1/3;1/3).
7 Ha kakom 13 nHtepsanoB yHKums f(x) = xe ™™ HEMOHOTOHHA?

1)(=o0; —1) ; 2) (0; +o) 3) (0;1)
8 CKOJIbKO ToYeK aKCcTpeMyMa umeeT yHKums f(x) = x> + x ?

1)1, 2)2; 3)0
9 Beluncnute guddpepeHuman dyHkumm f(x,y) = x,/x + 3y B Touke(3; 2)

npuAx =0,2 u Ay=0,1 .
10 Bbluncnutb koadbuumeHT npu x3 B pasnoxeHuu cos x no popmyne Tennopa
11 ®yHKUMA f(x) UMeeT HenpepbIBHbIE MPON3BOAHLIE 1-r0 1 2-r0 NOPSAKOB U

f'(1) =0; f'(1) > 0. Torga npn x = 1 PYHKLUUA NMeEET:

1) MUHUMYM  2) MakcumyM  3) HE UMeeT IKCTpeMyMa.
12 Haitu Touky nepernba ans f(x) = x2Inx.
13 BbluncnuTtb HeonpeaeneHHbIN leTerpan:fo4 dx/N2x + 1.
14 BbI4MCTINTL HeoNpeAeneHHbIl uHTerpan: [ sin(; — >)dx.
15 Kakyto 3aMeHy nepeMeHHOM HyxHO caenatb B [ xi/x + 1dx ?
16 Hait nnowanb durypbl, OrpaHUYeHHON KoMBLIMU y = x2 1y = /x.

a

17 Yemy paseH [~ f(x)dx, ecrm f(x) — HedeTHas GyHKiua?




cTp. 2

18 Kakon 13 Tpex uHTerpanoB ABnsieTcq HeCob6CTBEHHbIM
1) [dx/N2x =1 2) [ dx/N2x+1  3) [} dx/VZx +3?
19 Kakow 13 Tpex nHrerpanos cxogutca?
1) [ Cdx/N2Zx+1 2) [Tdx/x 3) [T dx/(x* + 1)
20 DaH psn Z;“”(—l)“% . Kakoit 13 oTBeTOB BepeH?
1)AGcontoTHO cxoguTCA
2)CxoguTcs, Ho He abCcontoTHO
3)Pacxogutcs
21 Kakoi 13 Npu3HaKoB CXOAMMOCTU HYXXHO NPUMEHUTL K paay ZI‘”Z% ?
1) cpaBHeHusa 2) Oanambepa  3) JlenbHuua
22 Mycts S, = Z’{’(—l)“% , S = ZI‘”(—l)“% . BepHo nun, uto |S — 50| < 0,1 ?
23 HaHbl nonoxutenbHble paabl 1) X% u, 1 2) X1*v, , npuuem pag 2) cxogutes U u, /v, - 2 Npu n - +oo.
Torpga psg 1) :
A) pacxogntcs  B) cxogutca  B) HeT onpegeneHHoro oteeta
Cemectp 3
1 Psan Tennopa ansa f(x) = ﬁ B TOYKE X, = /2 CXOAWUTCA B OOHOM 13 cneayowwmx nHtepsanos. B
Kakom?
O LY @ 0;m  (3)(0;2m)
2 HaitTn koadbduumeHT npu x3 B pasnoxeHUn yHKUMKM 1/cos(x)
B psag Ternopa B okpecTtHocTn O .
3 HaitTn koadhdULMEHT Npu x? B pasnoxeHUn yHKUMK x - In(x) B paa Teinopa B OKPECTHOCTU TOYKU x = 1.
4 MycTb ay, a;, b;,i=1,2,... , koapduuneHTbl paga Pypbe 4ns yHKLMKU
f(x) = 3x Ha oTpeske [—2;2].
Bbiumcnnte cymmy aj/2 + Y5 (a? + bf) , He BbIUMCTISA k0ahPULIMEHTOB.
5 Bbluncnutb a,, —koadduumeHT psga Pypbe ansa yHKUun
f(x) = vx Ha oTpeske [—2;2].
6 (1, —-1<x<0 .
S(x) —cymma psga dypbe ans dpyHkumn f(x) = {x O<x<1- Hantu S(0).
7 CKOJIbKO CTaLMOHapHbIX ToYek uMeeT dpyHKUMA f(x,y) = 2x3 + xy? + 5x2 + y?2?
8 CKOJIbKO TOYEK SKCTpEMYMa UMeeT yHKUumMS f(x,y) = 4(x —y) — x2 — y2.
9 Haintn HanGonbluee sHadeHne dyHkuMK f(x,y) = x — y? B kpyre x2 + y? < 4.
10 Haintn HaumeHblLuee 3HaveHre yHKUMK f(x, y) = xy? — x — y B TpeyronbHuke ¢ BepwmHamu A(0; 0), B(1;1),
C(0;1).
11 YpaBHeHue xy? — x* —y = 0 3agaeT yHKUMIO y(x) B OKpecTHocTM Toukm (0; 0). Haiitn y'(0).




cTp. 3

12 MoBepxHOCTb 3agaHa ypasHeHueM 2x3 + xy? + 5x2 + y2z — 11 = 0. [poxoAnT N1 OHa Yepes Havano
KoopauHaT?
13 HanTu ypaBHeHue kacaTernbHOM NNOCKOCTY K MOBEPXHOCTU
3(x —y) —x% —y?+ 2% = 0 B Touke (2; 2; 0).
2 4
14 M3mMeHWTb NopsagoK MHTErpupoBaHns B NOBTOPHOM MHTerparne fl dx fxzf(x, y)dy .
15 Kakoe 13 BblpaxeHui aBnseTcst NonHeiM auddepeHumanom?
1) ydx + xdy 2) ydx —xdy 3)ydx — xydy
16 Hantn obbem Tena, onpeaeneHHoro HepaBeHCTBamMu
0<z<4-x—-y,x+y<1 x=20, y=0.
17 Halitv kpuBonuHenHbIn uHTerpan 2-ro poga ¢ Pdx + Qdy no rpaHuue ABCA TpeyronbHuKa ¢ BepLunHamm
A(0; 0), B(1; 1), C(0; 1), ecnu nseecTtHo, 4TO
9Q_3%_4 5
ax Ay 17
18 Halitv kpuBOnuHenHbINn uHTerpan 2-ro poga ¢ Pdx + Qdy no rpaHuue ABCA TpeyronbHuKa ¢ BepLunHamm
A(0; 0), B(1; 1), C(0; 1), ecnu n3BecTHo, YTO
aQ op _
19 BbluMcnnTb KPUBOMMHENHBLIN UHTErpan 2-ro poga § xdx + dy no rpanuue cektopa kpyra x> +y? <1 0 <
x, 0<y.
20 MpagueHT pyHKUMM f(x,y,Zz) B HEKOTOPOW TOYKE paBeH
Vf = 4i — 2j + 5k . BblumMcnnTb NPOU3BOAHYI0 YHKLMK f B 3TOI TOUKE NO HanpasneHuio Bektopa Vf .
21 BblumcnuTte guBepreHumio BeKTopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2).
22 BbluvcnnTb poTtop BeKTopHOro nonsd F(x,y, z) = xi — xyj + xyzk

B Touke (1; -1; 2).




