MUHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHNSI POCCUIICKON
®EIEPALIN

SflpocnaBckuii rocygapcTBeHHbIN yHuBepcuteT um. [1.IN. TemuzgoBa
Kadezpa guckpetHoro aHanmsa

YTBEPXKIIATO

E,/Q'KaH ¢dakynbreta UBT

7 Seeer ~ J1.FO. Yanbiit
« 1857 wmas____2020r.

Pabouas nporpaMma JUCIHHIIIUHBI
«MaTreMaTHUeCKUN aHaTUu3»

HanpasieHue noAroTroBKu
02.03.02 dyHpameHTanbHast MHPoOpMaTrKa U HHGOPMAaLMOHHbIE TeXHOJIOTHUU

IIpoduns
«/HpopmaTHKa 1 KOMITbIOTEPHbIE HayKK»

KBamupuxaiusa BbINyCKHUKA
Bbakanasp

dopma o0yueHHs

OuHas
[Iporpamma paccmoTtpeHa [Tporpamma o06pena HMK
Ha 3aceflaHuu Kadeapbl dakynbTeta UBT
ot 13 arnpesns 2020 r., 1poToKoa Ne 7 oT
npoTokoa Ne 4 17 mas 2020 r.
Apocnasnb

2020



1. Iles i1 0oCcBOEHMSA JUCLHMIIIMHBI

Hensmu auctuminHel  «MareMaTUUeCKUd aHanu3»  aBastoTcss  Llenbto  ocBoeHUs
JMUCLUTUTMHBI « MaTeMaTUueCKrii aHa/li3» SIBSIeTCS U3yueHre OCHOB MaTeMaTHUyeCcKoro aHasm3a,
00beIUHSIONIMX TEOPUI0 [/IeHICTBUTENIbHOTO YHC/la, TEOPHI0 Tpe/ie/ioB, TEeOpHIO DS/OB,
muddepeHIMaibHOe U WHTETpasibHOe HCUMCIeHWe U WX HerocpeJCTBeHHbIe TIPUIOXKEHUs, a
Takke TNpuoOpeTeHHe 3HAHWN W yMEeHHWN B COOTBETCTBUM C T'OCY/IapCTBEHHBIM CTaHAAPTOM,
(hopMHUpOBaHME MHPOBO33DEHUS W Ppa3BUTHE CIIOCOOHOCTM TIOHUMATh W TPUMEHSITh B
HCC/iefloBaTeIbCKOM U MPUKJIaIHON [lessTe/IbHOCTH COBPeMeHHbIM MaTeMaTUueCKui arrapar.

2. Mecto aucuuniinHbl B crpyktype OII 6akanaBpuaTa

HOucturuiviHa « MaTemMaTUueCKnid aHa/Ii3» OTHOCUTCS K 6a30Boit uacty OI1 6akanaBpuara.

OcHoBy Kypca cocTaBistoT guddepeHiaribHOe U UHTerpaabHOe MCUYUCIeHre (PYHKLMMA
O/IHOM TiepeMeHHOM, a Takke Aud@epeHlMa/ibHOe W HHTerpajbHOe HCUYucaeHue GyHKLIUMA
HECKO/IbKUX TlepeMeHHbIX, TeOpUsI UYMC/IOBbIX U (DYHKLMOHA/IBHBIX PSJIOB, B TOM YKCJIe PsiZiOB
®ypee. [TosTOMYy MaTeMaTHUeCKUii aHa/IM3 HeOOXOAUM TP U3yUeHUU AUCLUIIMH 6a30BOM yacTu
npodeccroHanbHOrO 1juKaa: «Teopusi BeposiTHOCTel», «[duddepeHiManbHble ypaBHEHUS»,
«YpaBHeHUs] MareMaTHueckKod Gu3MKu», «MeToAbl ONTUMH3ALMU», «YHCTEeHHbIe MeTO/bI».
Takke OHa Tpe/OCTaB/sseT MeTOZbl UCC/Ie[0BaHHs, KOTOPbIE HCIIO/b3YIOTCA B JUCLUIUIMHAX
BapuaTUBHOMW yacTu 1WKia MEH, Takux Kak «MaremaThueckue MeTOZibl B KOMITbIOTEPHBIX
TeXHONOTUsiX» «Jlom. TI/1aBbl MaTeMaTU4yecKOW CTaTUCTHUKW», «KOHLeNUU COBPeMEHHOro
€CTeCTBO3HAHUS», AUCLMIUIMH TI0 BLIOOPY MpOQeCcCHOHATBHOTO IUK/A, TaKuX Kak «Lludposas
00paboTKa CUTHaIOB».

CTyzeHT mepBOro Kypca, IMpUCTynasi K M3yuYeHHI0 MaTeMaTHUUeCKOro aHaiusa, J0J/DKeH
HMMEeTb BIIOJIHE OTIpe/le/IeHHYI0 0a30BYIO TIOJTOTOBKY 110 KypCy MaTeMAaTHUKU 3a CPeJHIOK IIKOJY,
Y, B UaCTHOCTHU, XOPOILIKe 3HaHUS T10 TeMe «DJieMeHTapHble QYHKIMU, X CBOMCTBA U rPa(UKm».
BMecTe C TemM TakWe JIMUHOCTHBbIE XapaKTePUCTUKU Kak o0mjasi 00pa30BaHHOCTE,
OpPraHu30BaHHOCTb U TPYA0/00Me, CaMOCTOSTeTbHOCTb, HACTOMUMBOCTb B JJOCTH)KEHUM LI
He00XO/IUMBI TIPY OCBOEHWHU JAUCIIUTIIAHBI.

3. I[Inanupyemble pe3yibTaTrbl O00yYeHHS] N0 JUCIUIUIHHE,
IJIaHMPYyeMbIMH pe3y/bTaramu ocsoeHusi OIl 6akaaBpuara

[Tponiecc u3yueHust AUCLMIIMHBI HarlpaB/ieH Ha (hOpMUpOBaHUe C/IeAYIOLIUX 371eMeHTOB
KomreteHIui B cootBeTcTBUM ¢ ®I'OC BO, OIT BO u mpuobpereHus ciefyrOMMX 3HAHUH,
YMEHHWH, HAaBbIKOB U (WU/IM) OMbITA [|eATe/TbHOCTH:

CoOoTHEeCeHHble C

®opmupyemas
KOMIIeTeHIUsA
(xox 1 hopMyTHPOBKA)

NHAUKATOP AOCTHIKEHHUSA
KOMIIeTeHI[HH
(xox 1 hopMyTMPOBKA)

Ilepeyensb n1aHUPyeMBbIX
pe3y/1bTaToB 00yueHust

O6wmenpogeccuoHa/IbHbIE KOMIETeHI[UH

3HaTh:

TTIOCTAaHOBKH 33734
MaTeMaTHUYeCKOTo aHa/In3a;
(yHKIIMM OHOM U HECKOJIBKUX

OIIK-1 Criocoben
IIPUMEHSITh

(dbyHIaMeHTabHbIe 3HAHUS,
TO/TyYeHHBIe B 00/1aCTH
MaTeMaTUUeCKuX u (WUn)
€CTeCTBeHHBIX HayK, U
HICTI0/Tb30BaTh UX B
rpodecCHOHaNTbHOM
J1esITeTIbHOCTH

OIIK-1.1 YmeerT peluatb
CTaH/JapTHbIE
MaTeMaThuecKre 3a7auu

TepeMeHHbIX (TIpefiesl,
HeTIPepPBIBHOCTD, TIPOM3BO/IHbIE
u puddepeHIMabl,
uccaefioBaHue QyHKIMIM C
TTOMOLLIbIO IPOU3BO/HBIX,
HHTerpaibHOe UCUHCTIeHne);
(yHKIOHaMbHbIE
MOC/Iel0BaTeTbHOCTH U PSAZBI;
psifbl Dypobe;




Ymertn:

BBIUHC/IATH Mpejienbl
3/IeMeHTapHBIX PYHKLWN OTHOU
Y HECKOJIbKUX ITepeMeHHbIX;
HaxoJUTb TIPOM3BO/IHbIE
3/1IeMeHTapHbIX QYHKLWI OZHOU
Y HECKOJIbKUX MepeMeHHbIX;

HaXoJuThb SKCTPEMYMEI
yHKLm;

BBIUUC/IATH 3JIeMeHTapHbIe
HWHTErpaJbl;

TMPpUMEHATDb HWHTErpajibHOe
nucuyucijieHve K peiieHnro

reoMeTpUuyecKux U (prsnveckrx
3agay;

UCCJIe/[0BaTh pAfibI Ha
CXOJVMOCTb;
pasioKUTh GYHKLUIO B P
Dypse;
Biaagetn:
HaBbIKaMU pelnieHuda
MPpaKTU4YeCKUX 3aaa4
MaTeMaTH4ecKoro aHajm3a.
4. O6beM, CTPYKTYpPa U CO/iepXKaHHe JUCIUIUTHHBI
OO011jas1 TPYA0€MKOCTh JUCIIUIUIMHBI COCTaB/isieT 16 3au. ef., 576 akaz. yac.
DopMbI TEKyILLero
Bujb1 yueOHbBIX 3aHATHH, KOHTpOJIsA
BKJIIOUAsi CAMOCTOATE/THHYIO ycneBaeMoCTH
Temnbl (pa3aesnbl) Cem
Ne padoTy CTy/JeHTOB,
AVICHMILIMHBI, ecT
n/n U UX TPYAOEMKOCTh dopma
HX Cofiep)KaHue p .
(B akaieMHUUeCKHUX Yacax) NMPOMEe)KyTOUHOM
arTecTanuu
(1o cemecTpam)
KonrakTHas pabora
aTTe
nab camoc
rnpa KOH |CTaLr]
opa TOSITE
NeK |KTH Cy/ |MOH
TOP JbHAst
LMK | yec bTa |HbIE
HBI pabor
Kue L[MH [MCII
e a
BITa
HUs
AkcromaTuka 10 | 10 2
1. |MHOXecTBa 1 6
JIeCTBUTE/IbHBIX UUCesT
Yucnosble 10 | 10 2 K.p. Tema Nel-2
5 |MOC/Ie/I0BATENLHOCTH. 1 6 KOJUIOKBUYM
" |Ilpenen
10C/1e/I0BaTe/IbHOCTH
3 [Tpenen gpyHKLMM. 1 10 | 10 2 6 K.p. Temsl Ne2-3
" |HerpepbIBHOCTb PYHKLIUH




B TOUKe U Ha [IPOMEXKYTKE. 2

IIpousBogHble U 10 | 10 2 6 K.p. temaNe4
4 |muddepenimanb 1
Uccnenosanue 11 | 11 3 6
5 GYyHKLIMM C  TOMOLIbIO 1
MPOU3BO/HBIX.
Bcero 3a 1 cemecTp 51 | 51 11 31 |9x3ameH
DYyHKLMU MHOT'UX 8 | 8 KosnokBuym
6. |repeMeHHBIX 2 5 K.p. Tema Ne6
NHuTterpansHoe 8 | 8 K.p. Tema Ne7
VICUMCIIeHue byHKLMM
7. |opgHOM repeMeHHOM.| 2 3 5
Heornpenenenubiii
VIHTerpaJl.
NurerpansHoe 8 | 8 K.p. Tembl Ne7-8
g, |McuncieHue (byHKL[I/IUI/I 2 2 5
OZIHOM repeMeHHOM.
Nurerpan Pumana..
9 Yucnossle psjbl. 2 8 | 8 ’ 5
10. | dyHKUMOHA/NIBHBIe psAAbl | 2 | 8 | 8 2 5
11 | CreneHHbIe psifibl 2 |11 ] 11 2 7
Bcero 3a 2 cemecTp 51 | 51 11 32 |9k3ameH
@ yHKLMOHA/IbHbIe 7 10 1 16 Omnpoc no Teopun
12. |mocnemoBarenpHOCTH M| 3
ps/ibl
13. | Psab1 @ypee. 3 7 10 1 16 K.p.. Temb1 12-13
14 WuTerpasnel, 3aBucCALIMe 3 7 10 1 16
" |oT mapameTtpa
15. | KpaTHble uHTerpasl 3 7 10 1 16 K.p. Temsr 14-15
KpuBosiHeliHbie 8 |14 2 19 K.p. Tema 16
WHTerpajbl TepBOro "
16. [BTOPOTO pora.| 4
[ToBepxHOCTHBIE
VIHTerpa’ibl.
JJIeMeHTbI TEOPUU MOJIsI
Bcero 3a 3 cemecTp 36 | 54 7 83 |JIk3amen
Bcero 138 | 156 29 146

Cojep)xaHue pa3jie/ioB JUCLUI/IMHbI:
Pa3pen 1. AKcuoMaTHKa MHOXXKeCTBA JIeCTBUTE/TbHBIX YHCe/T

AkcromMaTuueckoe omnpejiesieHHde [1eMCTBUTENbHOrO uucia. [ToHsThe ceueHusl. YTOpsiloueHUe
MHOXKeCTBa [IeWCTBUTE/IbHbIX uuces. CBOMCTBO TIOTHOCTH. OcHOBHasi Teopema [lenekuHza.
ApudmeTtrueckre JeNCTBUS HaJ| JeNCTBUTEILHBIMU UnC/IaMU. AOCOJIIOTHBIE BeJTUUKHBIL.



[TpeacraBneHue eCATUYHOTO UKc/ia OeCKOHEUHOU JlecsTUUHOM ApoOkio. CylijecTBOBaHHe KOPHS
N-CTereHu W3 [JeNUCTBUTE/NLHOTO YHMC/Ia. ['paHUIIbI UUCIOBBIX MHOXKecTB. TeopemMa o
CylL[eCTBOBaHWE TOYHOW BepXHeW M HWKHeW rpaHul]. ApXUMeJ0BO CBOMCTBO [|eHCTBUTE/bHBIX
yucern.

Pa3pen 2 UucnoBble noc/iegoBaTeibHOCTH. IIpegen mociejoBaTe/ IbHOCTH

Uucnosele 1iociaefoBare/ibHOCTU. OripejeneHyde mpejesna IMOC/IeA0BaTe/TIbHOCTH, TMPUMEPBI.
Teopema o0 eguHCTBeHHOCTH Tipefiesia. CBOMCTBA CXOASIIMXCS —T10C/e0BaTe/bHOCTEM.
beckoHeuHO Masble ¥ OeCKOHeuHO OosbliMe TocaenoBaTebHOCTU. CBolcTBa. MOHOTOHHBIE
1oc/ie[ioBaTe/IbHOCTH. TeopeMa O CyIeCTBOBaHMM TIpejiesla MOHOTOHHOM T0C/ieZl0BaTeTbHOCTH.
Yucno e. TeopeMbl 00 aprpMeTHUECKUX OMeparysix HaJl CXOASAIMMUCS TI0C/IeJ0BaTeTbHOCTSMHU.
dyHJameHTaIbHbIe MocieoBaTebHOCTA. KpuTepuii Ko, YacTuuHble ocie10BaTeIbHOCTU U
yacTuyHble ripefiesibl. Teopema bonbijaHo-Beiiepirpacca (iemma KanTtopa).

Pa3pen 3. ®yHKI[UM 0HOH NepeMeHHOM U uXx npejenbl. HerpepbIBHOCTH yHKIMHU B TOUKe
U Ha NIPOMEeXYyTKe

dyHKIMK 0fHOM TlepeMeHHOM. Oblijee onpesienieHue rpejesia GYHKIMUA B TOUKEe U OTpejiesieHre
Ha s3bIKe TIOoC/iefoBarenbHOCTeH. OHOCTOPDOHHWE TIpeZiesibl, TIpefesl Ha OeCKOHEUHOCTH,
OeckoHeuHbIl mpezien. [TepBbIii U BTOpOW 3ameuatesibHble Tipeenbl. CrencTeus. beckoHeuHo
Masible (yHKIKM. CpaBHeHHWe OeCKOHeUHO MasbiX. TeopeMa O CyI[eCTBOBAaHWM TMpejiena
MOHOTOHHOM (pyHKIMM. Kputepuii Kol cyijectBoBanus mpefena QyHKIMU. HenpepbIiBHOCTD
(GyHKI[UM B TOUKe W Ha TPOMeXYyTKe. ApuU(MeTUuUecKuWe Orepalud HaJ, HerpepbIBHbIMU
byHKIUssMU. HerpepbIBHOCTb C/IOKHON (DyHKIMW. HernpepbiBHOCTb M pa3pbiBbl MOHOTOHHOM
¢byskimu. HempepbiBHOCTE 00paTHOM (QyHKIMH. CBOMCTBA HENPephIBHBIX (YHKIMNA. TeopeMsl
Beitepiutpacca. Teopembl bonbiiano- Komm. [ToHsiTHe paBHOMepHOI HenpepbIBHOCTH. Teopema
Kantopa.

Paspen 4. [IpousBoaubie u fuddepennuansl

Huddepenuypyemocts  ¢yHkiuu. OmpefesneHre  TIPOM3BOAHOW  (DYHKUMM B TOUKe.
leomeTpuueckuii W (QuU3MUeckuii cMmbica Tipou3BogHONW. [IpaBuia auddepeHIMpOBaHMUS.
[MpousBogHast cnoxHow (yHKIMKU. IlpowsBogHass obpatHoil ¢yHkimu. I[Ipon3BozHbIe
j/ieMeHTapHbIX  QyHKUMA. [duddepeHlpoBaHMe TOKa3aTe/bHO-CTeTIeHHBIX  BbIPaXKeHUI.
Omnpenenenvie auddepeniuana ¢GyHkuU. VMHBapUaHTHOCTH (hOpMBI NepBoro AuddepeHLyana.
[Mpumenenune auddepeHiana K TPUOIKEHHBIM  BbIUMC/IEHHWSIM. [IpOM3BOJHBIE |
muddepenanel BeICIMX NopsiAkoB. Teopembl 0 cpeaHeMm. ®opmyna Teiinopa. PasnokeHue
¢bynkuu no dopmyne Telinopa ¢ octarouHbiM uieHOM B (opme IleaHo. [Ipyrue ¢opmbi
ocTaTtouHoro uneHa (opmyssl Teitnopa. [Tpumepsi.

Pa3pen 5. UcciepoBanue GyHKIMH C MOMOIIBI0 MPOU3BOJHBIX

WccnenoBanvie (yHKOMA C TIOMOILBIO TIPOM3BOJHBIX. YCJIOBME MOHOTOHHOCTH (DYHKI[UH.
YcioBre  CTpOroMl  MOHOTOHHOCTH  (YHKIMM. ODKCTpeMyMbl  (YHKLWH, OIpeeneHus,
HeoOXo/lMble W JIOCTaTOYHbIe yCyioBWs. HawbOonbliie ¥ HauMeHblHMe 3HaueHWsl (YHKLWU.
Beinyknble v BorHyThle (yHKIiuW. Onpezpenenus. HeoOxofuMble W [OCTaTOUHBIE YC/IOBUS
BLIMYKIOCTH (GyHKOMU. Touku mepernba. AcumnToThl. IlocTpoeHue rpaduvka ¢GyHKLUWH.
PackpbiTie HeompeziesieHHOCTel. [IpaBwio Jlonurans. ITpubsmxkeHHOe pellleHHe ypaBHEHUM.
Kpusbie Ha miockoctu. [TapameTpuueckoe quddepeHIIMpoBaHue.

Pa3pen 6. DyHKIuM MHOTMX IepeMeHHbIX

JIHeliHOe HOPMHPOBaHHOE MPOCTPaHCTBO. OnpeeseHue, NpUMepbl. DKBUBaTeHTHOCTb HOPM B
npoctpaHctBe  RR™. CxopuMocTh  TiocjefioBaTenbHOCTer B RR™.  OTKpbITbIE U
3aVIKHyTble MHOKeCTBa. KoMriakTHbele MHOKecTBa. DyHKIIMM MHOTMX nepeMeHHbIX. Onpesienenus,
npumepsl. [Ipenen ¢yukuuu. IToBTOpHBIe mnpefenbl. HernpepbiBHble (YHKLMM HECKOIBKHX
nepemeHHbIX. Teopembl Beliepiitpacca. PaBHOMepHass HenpepbIBHOCTb. HenpepsIBHOCTB
CII0KHOW (DyHKILUH.



OuddepertipyemMocts  GYHKLMKA  HECKOJBKUX  IepeMeHHbIX. UYacTHble TPOU3BO/HbIE.
['eomeTpurueckast WITFOCTPALIUS AJis C/Tyuasi PyHKLMU ABYX repeMeHHbIX. [Ipon3Bo/iHast C/I0XKHOM
¢byukuuy, IlpousBosHasi 1o HaripaBiaeHuto. ['paaueHTt. TlosHbi auddepeHtan QyHKIUM.
[Tpou3BogHbie U AuddepeHidanbl BEICIIMX MOPSAKOB. TeopeMa 0 CMeIlIaHHBIX MPOU3BOJAHBIX.
@®opmyna Teiinopa. IOKcTpeMymbl (YHKLUMHM HECKONbKMX TlepeMeHHBIX. OripejesieHue.
Heobxopumoe ycioBue 3KkcTpeMyMa. JlocTaTouHOe yCIOBHe SKCTpeMyMa

Pa3gen 7. HTerpanbHoe ucuucieHue (GyHKIUM 0HONM mnepemeHHoW. HeompejeneHHbIM
HHTerpas

[TonsiTrie TIepBOOOpa3HOM 1 Heorpe/je/IeHHOTO MHTerpasia. OCHOBHBIE CBOMCTBA MepBOOOPa3HOM
Y HeoTlpeZie/IeHHOTO UHTerpana. Tabnvija OCHOBHBIX WHTerpaioB. MeTos 3aMeHbI TlepeMeHHOM.
IIpumepebl. MeTon, uHTerpupoBaHusi 1o vactsaMm. [Ipumepsl. MIHTerprpoBaHue paldOHaIbHbBIX
npobeit. VMHrterpupoBanve mpocreimx apobeit. TeopemMa O pa3/iokeHUH APOOM B CyMMY
rnpocredmmx  Apobeii.  Ompenenenuii  Ko3dduimentoB.  Mertong  OcTporpajckoro.
VHTerpupoBaHue BbIpaXXeHUM, CojeprKalliux pajukanbl. WHTerpan ot auddepeHIanbLHOTO
ounoma. [TopcraHoBku Ditniepa. [Tpumepsl.

VHTerpyvpoBaHue BBIpaKEHUM, COJep)KaluX paljMOHa/lbHble (YHKLUU OT SSSSSSSS; CCCCSSSS.
YHuBepcabHasi TPUrOHOMeTpUYecKasi o CTaHOBKa.

Pa3gen 8. MuTerpanbHoe ucunciaeHue GyHKIMU 0fHOM nepemeHHoW. THTerpasn PumaHna

OnpepenenHbii vHTerpan PuMaHa, ompesieneHve, HeoOXOAWMOe YC/IOBUe WHTErpHUpyeMOCTH.
WaTerpanbHbie cymMmel lapOy. onpeziesieHne, cBoiictBa. Kputepuii uHTerpupyemMocti. OCHOBHBIE
K/acCchl UMHTerpupyembix (yHkuud. CBolcTBa UHTerpupyemblx (QyHkumid. CBoucTBa
onpejie/IeHHOr0 MHTerpasa. OLeHKU uHTerpaaoB. IHTerpas ¢ mepeMeHHbIM BepXHUM TIpeiesioM.
Teopembl 0 HenpepblBHOCTU W AuddepeHuypyemoctu. dopmyna Heiorona - JlelOHura.
®opmyJia 3amMmeHbl [lepeMeHHOM B oripe/ie/ieHHOM UHTerpasie. MeTo | UHTerpUpOBaHUSI 110 YaCTsIM.
[TpyMeHeHVe ompe/e/IeHHOr0 UHTerpana. 3ajiaya BbIUMC/IEHUs MUIoLaAu. 3ajada onpezeseHus
oObemMa Tesma BpalleHUs. BbluncieHWe AAWHBI  KpUBOW. [IpuO/keHHOe BBbIUKC/IEHHE
oripeZie/ieHHOro UWHTerpasia. HecoOcTBeHHble WHTerpasibl € OeCKOHEUHBIMH TIpe/e/laMH.
Ornpepnenenuie. CoiictBa. OcHOBHOM KpuTepuii cxoaumoctu (kputepuii Koim). CXoauMMoCThb
VHTETpa/IOB B C/yYae IOJIOXKUTENbHBIX (YHKIUM (TeopeMbl cpaBHeHus). Ilpu3Hak Abens —
Hupuxne. HecobcTBeHHBIE MHTErPaJIbl OT HeOTPaHWUYeHHBIX QyHKIUH. Onpenenerve. [IpuMepsi.

Pa3pgen 9. Uucnosbie psagbl

CxopumocTts unciaoBoro psga. CeorcTBa cxopsawuxcs psagoB. Kpurtepui Kowm cxopumoctu
yKcoBoro psiza. Heobxozarmoe ycioBre cXoMMOCTH YMC/IOBOTO psifia. VIHTerpanbHbIi MpU3HaK
CXOJJUMOCTH YKMCI0BOTO psifia. Teopembl cpaBHenusi. [TpusHaku Koim, [Tamambepa cX0quMOCTH
yucnoBoro psijga. IlpusHak [lvpuxsie CXOAWMOCTH 4YucioBoro psiia. IlpusHak Jleiibuuia
CXOAMMOCTH UHMCI0BOTrO psifia. OrjeHKa octaTtka psifa JlerbHuIia.

Pa3pen 10. ®yHKI{UOHA/IbHbIE PAABL.
HauasibHble NMOHATUSA U OIpe/iesieHus.
Pa3pen 11. CreneHHble psAAbI

[ToHsiTHe cTereHHoro psiza. Teopema AGensa. VIHTepBan CXOAWMOCTH U PafuyC CXOJUMOCTH
CTerNeHHOoro psza. BeiuncieHwe paguyca cxoaumoctu. @opmysa Koiv-Aznamapa. Teopema o
MOY/IeHHOM UHTeTPUPOBAHUU U AuddepeHIIMPOBaHUY CTereHHOTO psifia. Psiz Teitiopa OCHOBHBIE
pa3ssiokeHusi B psifi Telisopa.

Pa3pen 12. ®yHKuoHa/IbHbIE [10C/1€0BaTe/IbHOCTH U PA/ibI

[ToHsiTHEe (YHKLMOHAMBHOTO psifia, CX0AUMOCTb. COOTHOIIIEHHEe MEXIY CXOAUMOCTBIO PSJIOB U
rocsiefioBarenbHOCTel. OcHOBHBIe HOpMEI. [IpocTpaHcTBO Cla,B]. OCHOBHBIE BH/bI CXOUMOCTU
PSIZIOB U TI0C/Ie/OBaTeIbHOCTeM HerpepbiBHBIX (yHKIMNA. COOTHOIIeHHEe MeX1y paBHOMepPHOU



CXOAMMOCTBIO U JpyrumMu  Bujamu. Kputepuit Kowwm paBHOMEpHOW  CXOAUMOCTU
10C/e/I0BaTe/IbHOCTU ~ HerpephiBHbIX  (QyHKUuMil. [lpusHak Beiipmirpacca paBHOMepPHOMU
CXOIUMOCTH  (YHKIIMOHAJIBHOIO psifia. TeopeMbl O TIOWIEHHOM UWHTErPUPOBaHUM U
IuddepeHIMPOBaHNY (PYHKLMOHATBHBIX PS/OB.

Pa3pen 13. Pagb1 dypbe

CkansipHOe TIpOM3BeJleHWe B JIMHEeWHBbIX TNpocTpaHcTBax. OpToroHanbHOCTh. JIMHelHas
He3aBHUCHMOCTb OPTOrOHA/IbHBIX CUCTeM. TpHUroHOMeTpryecKas CUCTemMa - MPHUMep CHUCTeMBbI
OpPTOrOHa/bHBIX (QyHKUMH. CBOWCTBO MHUHUMaIbHOCTH Ko3¢¢uimentos dypre. HepaBeHCTBO
beccens. Koadduimentsr @ypre no TpuroHoMetpuueckoi cucteme. Psn ®@ypre. Teopema o
MOTOYeuHOM cxofaumoctu psifa Pypwe. Azapo dupuxse. CpoiictBa K03(QduieHToB Dypbe
YEeTHbIX-HEeUEeTHbIX (DYHKLIWH.

Teopema eiiepa. PaBHOMepHOe TmpuUOMMKEHWe TEePUOAUUYECKMX HeINpepbiBHBIX (DYyHKLMMA
TPUTOHOMETPUYEeCKMMHM MHOTOUY/IeHaMU 1 PaBHOMEPHOe MpHUO/IrKeHHe HerpepbIBHbIX (QYyHKLWH
asrebpaniuecKMMU MHOTOYIeHaMH. Teopema 0 TIOIHOTe TPUTOHOMETPUUYECKOM CUCTEMBI B K/lacce
WHTerpupyeMbIX (PyHKIUH.

Pa3pen 14. MaTerpassl, 3aBUCALLME OT IapaMeTpa

[ToHsiTMe uHTerpana, 3aBucsllero oT mnapaMerpa. CBoiicTBa (TeopeMbl O HeNpPepbIBHOCTH,
muddepeHIpyeMOCTH, O TIOBTODHOM WHTerpupoBaHuu). HecoOCTBeHHbIe WMHTerpasbl,
3aBUCALIMe OT rapametpa. [Ipu3Haky paBHOMEpPHOM CXOAMMOCTH HeCOOCTBEHHBIX MHTETPasoB,
3aBUCALLMX OT napameTpa. JrddepeHLpyeMOCTb U MHTEIpUPYEeMOCTb UHTerpasa 1o rnapaMmeTpy.
OiinepoBbl nHTerpassl. OnpeziesieHue U cBoicTBa. CBs3b MeX/ly raMma - U 6eTa - QyHKLUSIMU.

Paspen 15. KpaTHble HHTerpasbl

MHoxecTBa, u3Mepumble 1o KopgaHy. Kputepuit usmepumoctu. CBONCTBa H3MepHUMBbIX
MHO>KeCTB. MHoromepHbli uHTerpan PumanHa. VHTerpyupyeMOCTh HeNpepbIBHBIX (YHKIIMA.
CpolicTBa KpaTHbIX WHTerpasoB. CBejleHMe KpaTHOTO WHTerpasa K MOBTOpPHOMY. TeopeMa o
3aMeHe TepeMeHHbIX B JBOMHOM uHTerpasne. Cdepuueckrie U HWIMHAPHUYECKHe KOOPAWHATHI B

RR3.

Pa3pen 16. KpuBosmHeldHble HHTerpaibl NnepBoro U BTOporo poja. IloBepxHocTHBIe
HHTerpasbl. JJieMeHTbl TEOPUH 110J1A

KpuBonvHeliHblld MHTerpan mnepBoro poga. Ero cpoiictBa M BbluMc/ieHHe. KpuBO/IMHENHBbINA
MHTerpaja BToporo poga. Ero cBoiicTBa, CBfI3b C KPUBOJMHENHBIM MHTErpajoM IepBOro poja u
Bbluncsenne. @opmysna ['pyHa. YcioBue He3aBUCMMOCTH KPUBOJIMHEMHOTO MHTerpasjga BTOPOro
poja OT myTH HHTerpupoBaHus. [lnomanes noBepxHOCTU. [loBepxXHOCTHbIE HHTerpasbl. Mx
cBoiictBa. Popmyna Crokca. Dopmysna ["aycca - OcTporpagckoro. 3eMeHTbl TEOPUY BEKTOPHOTO
T0JIS.

5. O0Opa3oBare/ibHbIEe  TEXHOJIOTMH,  HCIOJb3yeéMble TPH  OCYLIeCTB/IEHHHU
o0pa3oBaTe/ILHOTO MPOLiecca Mo AUCHHUIINHE
@dopmbl TperoaBaHus MaTeMaTHUUeCKOro aHain3a JOCTaTOUHO TPaJAULIMOHHBI.

OT0 sekyuu, Kak Hanbosee 3¢hGheKTUBHBINA 10 BpeMeHU IyTh Iepejaud MaTepuasa
Oosbiioit rpymnme obyuaembix. Kak TpaBWio, CTYZEHThI 3alUChIBAalOT B CBOM KOHCIIEKTHI
v3araeMbiii Ha Aocke MaTepuas. CocTaBieHHe KOHCIEKTa JIeKLUWi U AanbHelmas pabora ¢
HUM TIPU TIO/ITOTOBKe K 3aHSATHSIM BBICTYTIaeT KaK 3HaUMTe/IbHasi YaCTh MpoLjecca 00yueHus..

Ilpakmuueckue 3aHssmus IPOBOJSATCS B aKaJleMAUeCKUX TPYIIax MoJ, PYKOBOJCTBOM
nperniofaBaTesisi. OCHOBHOM Liefbi0 SIBAsieTCSl ()OPMUPOBaHHE Yy CTYAEHTOB ITOHWMaHUS
TeOpeTUYeCKOro MaTepuasa, U3/10’KeHHOr0 Ha JIeKLIUY, Yepe3 pelleHre YIIPa)KHeHU! U 3a/jau.
3[echb npernojaBaHue CTPOMTCS HAa pPa3yMHOM il KaKJ0M TeMbl COUETaHUM KOJ/IEKTHBHOMN
pabOThI TPYMITLI C CAMOCTOSITE/TbHON MHJUBU/Iya/TbHOM pabOTOM CTY/IEHTOB.



JomawHue 3a0aHusi B OCHOBHOM COCTOSIT U3 NIPUMEPOB, aHA/IOTUYHBIX pellaeMbIM Ha
MpaKTUUeCKuX 3aHATHAX. OCHOBHaA Lie/ib JOMAIIHUX 3aZlaHUM — 3aKpeIieHre MPOUJEeHHOro
MaTepuara.

I'pynnoeble KoOHCynbmayuu TPOBOJATCSA Iepes; KOHTPOJIbHBIMA MepOIpPUSATHSIMU
(KOHTpOJIbHBIE PabOThI, 3aUeTHbIe pabOThI, 3K3aMeHbl) il OOJMBIION TPYIIBl CTYAEHTOB C
Lle/Ibl0 CHCTeMaTH3alMi 3HaHWW U yCTPaHEHWI0 HMMEIOLUXCA CJI0KHOCTeM C IMOHMMaHWeM
MaTepHasa obIero xapakrepa.

HMHousudyanbHble KOHCYAbmayuu TIPOBOASTCS PeryysipHO il >KemaroluX C Liebio
yCTpPaHeHUsI UMEOIIUXCS Y CTyIeHTOB TIpob/ieM ¢ MaTepuasioM YaCTHOTO XapaKTepa.

CamocmosimenbHas paboma peanu3yeTcs:

1. Herocpe/icTBEHHO B TIPOL{eCCe ayAUTOPHBIX 3aHSATHM.

2. B KoHTakTe C TmperojaBaTe/ieM BHe paMOK pacMCAHUsi - Ha KOHCY/IbTal[UsIX 10
yueOHBbIM BOTPOCAM, TIPU JIMKBUJALIUK 3al0/DKEHHOCTeH, TIPU BBITIOJTHEHUH WHIUBUAYaTbHBIX
3a/laHui U T.J,.

3. B bubnmoreke, foma, U T.JI. TIPY BBITIOJIHEHUU CTYZEHTOM JOMAIIIHUX 3a/JaHUH.

[TpakTHueckye 3aHATUSI CTPOSITCS CIeAYIOIUM 00pa3oMm:

1. PopmynupoBKa Liefieid 3aHATHSI, OCHOBHBIX BOIIPOCOB, KOTODbIE [JO/DKHBI OBITH
pPacCMOTpEeHBI.

2. PellieHre HeCKOJIBKMX TUIOBBIX 33/a4 Y JOCKHU.

3. CaMocCTOATe/IbHOE pellieHue 3aau.

4. Pa36op ommboK.

[To pe3ybTaTaM CaMOCTOSATEILHOTO PellleHus 3a/jay 1 M0 MTPOBepKe MOATOTOBKU CTY/IeHTa
K MPaKTUYECKOMY 3aHATHIO (TMMCbMEHHBIM OIMpOC IO TeOpWr W MpOBepKa JOMalllHero 3aJaHusl)
CTYZIEHT TIO/TyJaeT o1ieHKy. ITo MaTepurasaM TeMbl IPOBOAMTCS KOHTPOJ/IbHAsI paboTa.

Iy olleHUBaHMs PabOTHI CTYJieHTa UCIIO/b3YeTCs 0a/UIbHO-PEUTHHTOBas CUCTEMA. Yuer
VH/IMBUZTYalbHBIX JOCTYDKEHUH 3a BpeMsi 00yUeHUsl TIPe/ICTaB/IseTCs OueHb BaXKHOU (hopmoii paboTel co
crygeHramu. Ha Google [Iuck fist rpymniibl CTYyeHTOB Mbl CO3/laeM Nanky. B Hee cpa3y nomertiaeTcsi rjiaH
paboTbl Ha cemecTp, TIporpamMMa K 3K3aMeHy (B KOTOpOHM yKa3aHa INpOrpamMMa-MHHHMYM, BOIIPOCHI C
JI0Ka3aTelbCTBOM, [OTIOJIHUTE/IbHBIE BOIPOCHI M3 CIMCKa CaMOCTOSITeJIbHOW paboThI), BOMPOCHI K
KOJUIOKBUYMY U Tabimia B (opmare Excel, B KOoTOpoil BefieTcst yueT 10 KOHTPOJbHBIM MepPOTPUSTUSM
Ka)K7I01 TeMbl (KOHTPOJIbHAst paboTa, OTpoc 10 TeOpHH | T.Z.). OrnpesiesieHHast CcyMMa 0asijioB 3a ceMecTp
JlaeT TIPaBO CZiaBaTh JK3aMeH (JOMyCK K 9K3aMeHy) M IOJy4eHHs 3aueTa Mo mnpakTike. Cymma 06asnmos,
TIOyUeHHBIX CTY/IeHTOM Ha 9K3aMeHe, A00aBiisieTcsi K CEMeCTPOBOM CyMMe, U JlellaeTcsi IepeBOf B
00BIUHYIO TIATUOAIBHYIO LIKaMy OLleHOK. Takum obpa3oM, SK3aMeHal|MOHHasi OTMeTKa BO MHOI'OM
orpeziesisieTCsl OLleHKaMY, II0JlyYeHHbIMU CTYJeHTOM B TeueHHe ceMecTpa. JTO 3acCTaBiisieT
CTyZieHTa paboTaTh B TeUeHHe BCEro CeMecTpa. BhIMo/iHeHWe 3a/JaHHi, CBSA3aHHBIX C TIPOCTHIM
BOCTIPOM3Be/leHHeM JIEKLIMOHHOTO MaTepHuasia+ paboTa B ceMecTpe, TIO3BOJISIIOIAsl TE€PEUTH
TOpPOTrOBbIM py0eX YCBOEHHsI JiaeT BO3MOXKHOCTb TIOJIYUYEHHUsI Y/IOBJI€TBOPUTEBLHON OLIEHKH.
PerieHne ycno)KHEHHBIX 3aJjau Ha OCHOBe TNPHOOpPETeHHBIX 3HAaHWM, YMEHWM W HaBBIKOB, C WX
TPpUMEHEeHWeM B HeTUIIUUHBbIX CUTyaluAX T[03BOJISIeT CTYAEeHTY MOJYUUThb XOPOILUYI WU
OT/IMYHYIO OL|eHKY.

OK3aMeH TPOBOAUTCS B IMHMCbMEHHOW (hopme, CriocoOCTBYIOLeH BBICTaBIeHHIO Gosee
00BEKTUBHOM OTMETKE TI0 CPaBHEHUIO C YCTHOU (hOPMOA.

[ng Kakgou akaJeMU4eCKOW TPYMIbl COCTaB/SIeTCS KOMILIEKT BOIPOCOB, paBHOMEDHO
MOKPHIBAIOIIMX BeCh MaTepuan Kypca. [IprMepHble KOMIIEKTbl BOIPOCOB TIpHBE/leHbl B
TIpUIOXKeHUH. [I151 KaXKZ0ro BOIpoca, B 3aBUCUMOCTH OT €r0 YPOBHS CJIOKHOCTH, OTIpeie/isieTcst
KOJTMYEeCTBO OUKOB (0OBIYHO OT OJJHOTO /IO YEThIPEX) U BPeMs Ha IMO/ArOTOBKY OTBeTa (0OBIYHO OT
NATH A0 gBaAuatyd MUHYT). CaM 3K3aMeH TIPOBOJUTCS B OO/BILION — MIOTOKOBOW — ay/IUTOPUH, B
KOTOPOWM CTY[IeHTbl BCeM akKaJleMUUeCKOW TPYIIbl paclpefiesisiioTCs  paBHOY/a/IeHHO.
[TpepnaraeTcsi BOMpOC, yKa3bIBaeTCsl KOJIMYECTBO OYKOB M BpeMsi Ha TMOJATOTOBKY OTBeTa.



[TpeniofaBaTens ybexxaeTcsi, YTo BOIPOC BCeM MOHSATeH. HaunHaeTcst oTcueT BpeMeHH, Cpasy
TI0C/Ie ero 3aBepllleHHsl COOMParOTCs OTBETHI, 3alyCcaHHble Ha OT/e/NbHbIX JIUcTax. [lanee ciefyet
BTOPOW BOMPOC U T.J,.

CTyZeHTbl UMEIOT BO3MOYKHOCTb OCTIOPUTh Pe3y/IbTaT MPOBEPKU KaXK[0r0 OTBeTa, 0OBIYHO
Ha 910 yxogut 30 — 40 MuHyT. [lanee 1o/CUnNTHIBAeTCS KOTMYECTBO OUKOB, HAOPaHHBIX KaXK/[bIM
9K3aMeHyeMbIM, U BbICTaBJIIeTCsl OL[eHKa I10 IIpaBUly:

«OTJIMYHO», €C/TA CTYZAEHT Habpan 2/3 oT MaKCUMabHO BO3MO>KHOW CYMMEBI,

«XOpOILI0», ec/i1 HabpaHO He MeHee M0JIOBHUHBI 3TON CyMMBI U

«YJOBJIETBOPUTE/IbHO» 3a TPeTh CYMMBI.

OmnucaHHasi MO/ieJTb 3K3aMeHa 00/1aZiaeT OueBHIHBIMH JJOCTOMHCTBAMU. Bce CTy1eHThI BO
BpeMsi 5K3aMeHa pabOoTarOT B O/MHAKOBBIX yC/OBHUSIX, OTBEUYAalOT Ha OJHM U Te )Ke BOIMpPOCHI;
00J/IBILIOE YKMCIIO BOTIPOCOB TI03BOJISIET a[IeKBATHO OLIEHUTh YPOBEHb TMOATOTOBKHU; MPAKTHUECKH B
TeueHWe BCero 5K3aMeHa aKTHMBHO YYacCTBYIOT B TIpoliecce; OObeKTMBHOCTb OL|eHKM 3HaHWUN
Ka)KJ0ro CTy/leHTa He I10/iBepraeTcss COMHEeHHUIO.

6. Ilepeuenr MH(POPMALMOHHBIX TEXHOJIOTHH, MCI0/Ib3yeMbIX MPHU OCYyLIeCTB/IEHHU
00pa3oBaTe/IbHOrO MpoLecca MO AUCHUIUIMHE, BK/IIOYasi TNepedyeHb JIMI€H3MOHHOTO
NMpOrpaMMHOro o0ecrieyeHusi ¥ HMH(POPMALMOHHBIX CIOPABOYHBIX CHUCTeM (TIpH
He00X0MMOCTH)

B mporecce ocyijecTBieHusi 00pa30BaTeNbHOTO TMpoOLeCcca HWCMOMb3YHOTCS:  AJist
pa3pabOTKH IOKYMEHTOB, TIPe3eHTAIUH, /711 pab0ThI C 3/IEKTPOHHBIMH Tab/TUIIAMU
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usznatesbCckas cucrtema LaTeX;

Ui TIoMCKa YyueOHOW JuTepaTypbl Oubmvoreku Spl'Y — ABTOMaTU3MpOBaHHAs
oubmioTteunas nHhopmaionHas cucremMa "BYKU-NEXT" (ABUC "Byku-Next")

7. IllepeyeHh OCHOBHOW M J[IOMO/JIHUTEJIbHOW Y4Ye0HOHM JIUTepaTypbl, PecypcoB
uH(OpMaMOHHO-Te/IeKOMMYHHKALUOHHOH ceTH «IHTepHeT», He00X0AMMBIX /I/Isl 0CBOEHHS
AVCIYMILIMHBI

a) OCHOBHASI:

1. KygpsiBues, JI. [I., Kypc MmaTemaTryeckoro aHaim3a : yueOHUK i1 OakasaBpoB /
JI. . Kynpsieie. B 3 1. T. 1. - 6-e u3f., epepab. u gor., M., FOpaiir, 2014, 703c
2. KygpsBues, JI. [1., Kypc matemaTrueckoro aHaam3a : yuyeOHUK /711 OakanaBpoB /
JI. . KyapsieieB. B 3 1. T. 2. - 6-e u3f., repepab. u gor., M., FOpaiir, 2014, 720c
3. Kygpssues, JI. [1., Kypc matemaTiueckoro aHamm3a : yuyeOHUK /711 OakanaBpoB /
JI. . KyapsieieB. B 3 1. T. 3. - 6-e u3f., repepab. u gor., M., FOpaiir, 2014, 351c
0) JonoHUTE/TBHAS:

1. Bonpapenko, B. A., MaremaTtnueckuii aHanu3. [1pezies1 1 HempepbIBHOCTh [ D/1eKTPOHHBIM
pecypc] : Tekct nekiuii / B. A. bongapenko, I'. B. IIlabapmmHa ; SIpoci. roc. yH-T,
SApocnaens, ApI'Y, 2003, 74chttp://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf

2. MareMaTrueckuii aHaiu3 [DyeKTpoHHBIN pecypc] : yueb. mocobue anst By3oB / M. B.
Anydpuenko, B. A. Borgapenko, A. B. 3aduerckuii, I'. B. IllabapimHa ; SIpocit. roc. yH-
T, fipocnasine, Apl'Y, 2010, 137c http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf

3. ®uxrenronsl, I'. M., Kypc auddepeHiipasbsHOr0 ¥ MHTETPATBHOTO UCUUCTEHUs : yuel.
roco6ue 71 yH-TOB U Tiefl. UH-TOB. T.1. - 7-e u3g., crepeoturt., M., Hayka, 1970, 607c

4. ®uxrenronsl, I'. M., Kypc auddepeHipasisHOro U UHTETpaJbHOIO UCYUCIEHUS :
yueOHUK i By30B. B 3 T. T.1. - 8-e u3z., M., ®usmarnur, 2003, 679¢

5. IMunos, I'. E., MaTemaTruecKuii aHa/in3 : GyHKIMK OIHOTO TIepeMeHHOTrO : yueb. mocobue
s yH-ToB. Y.1, M., Hayka, 1969, 588c


http://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf

6. Ilunosg, I'. E., MaTemaTuueckuii aHa/u3 : GYHKLAN OZHOTO IIepeMEeHHOrO0 : yuel. mocobue
s yH-ToB. U.2, M., Hayka, 1969, 528

7. PyauH, Y., OCHOBbI MaTeMaTH4YeCKOro aHaau3a : nep. ¢ aHra. / Y. PyguH. - 2-e u3p,.,
crepeorurl., M., Mup, 1976, 319c.

8. ®uxrenrosnsl, I'. M., Kypc auddepeHLanbHOTO ¥ UHTETPaIbHOTO UCUUC/IEHUS © yuel.
rocobue /11 yH-TOB U Tiefl. UH-TOB. T.2. - 7-e u3j., crepeotur., M., Hayka, 1970, 800c.

9. ®uxrenrosnsl], I'. M., Kypc auddepeHLanbHOTO ¥ MHTETPa/IbHOTO UCUUC/IeHUs : yuel.
nocobue /151 yH-TOB U Tiefl. MH-ToB. T.3. - 5-e u3z., crepeotwil., M., Hayka, 1970, 656¢

10. bongapenko, B. A., Meroguueckue yKasaHusi MO TOJrOTOBKE K 3K3aMeHy I10
MarematuueckoMmy aHamm3y / B. A. Borgapenko, I'. B. [IlabapimHa ; SIpocs. Toc. yH-T,
Apocnasns, Apl'Y, 2001, 15c.

11. JemupoBuu, b. I1., COOpHUK 3a/1a4 1 YIIPayKHEHUI TI0 MaTEMaTHUECKOMY aHau3y : yueo.
riocobue j1s1 By30B / b. I1. [lemugoBuu, M., Actpens, 2005, 558c.

B) pecypckl cetu «IHTepHeT»

1. DnekTpoHHast bubmoTeka yuebHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DNeKTpOHHO-OMO/MOTeUHass  cUCcTeMa  «YHUBEpCUTeTCKas  OubinoTeka  online»
(www.biblioclub.ru).

3. DnekTpoHHasi bub/moTeka u3marenbcTBa «Jlaub» (https://e.lanbook.com/)

8. MaTrepuasnibHO-TeXHHMYecKasas  0a3a, HeoOXxoquMas /I OCYIeCTBJ/IEHHS

o0pa3oBaTe/IbHOr0 MPOLECCa MO AUCHUITHHE
MarepuanbHO-TexHUUeCKast 6a3a, HeoOXouMast /7St OCYILeCTB/IeHHsT 00pa30BaTe/TbHOTO

rporjecca 1o AWCLUIUIMHe BK/I0YaeT B CBOM COCTAB Crelva/bHbIe IOMel|eHUs:

— y4eOHbIe ayAUTOPUM /I7Is IPOBE/IEHUS 3aHSATHIA JIEKLIUOHHOTO THIIa;

— yueOHbIe ayZIUTOPHH [7IsI TIPOBe/IeHUS MPAaKTUUECKUX 3aHITHH (CeMUHApOB);

— yueOHbIe ayIUTOPHUH [IJIs1 TIPOBE/IEHUSI TPYTIIOBBIX Y UHIUBU/Iya/IbHBIX KOHCY/IbTAl[UH;

— yueOHbIe ayZAUTOPHUH [I7IsI TIPOBE/IeHUs TeKYILero KOHTPOJISL ¥ MPOMEXXYTOYHOM aTTecTaluy;

— TIOMeIIeHus [I/Is1 CAMOCTOSITe/TbHOM PaboThI;

— TIOMeIlleHUs /I/I1 XPaHeHUs U MPOPUIaKTHUeCKOro OOCTY)KUBaHUs TeXHUYECKUX CPeZICTB
o0yueHws.

CrieriasibHble TIOMeILeHUs] YKOMILIEKTOBAaHbI CpeJICTBaMU O0yueHUs], CIy>KallluMU Aisi
TnipeZicTaB/ieHUst yueOHOM HHpOPMaIy O0JIBIION ayAUTOPUH.

[TomerieHus: Al CAaMOCTOSITe/TbHON pabOThl 00yUarOIIMXCsl OCHAIIleHbl KOMITbFOTepHOM
TEeXHUKOW C BO3MOXXHOCTBIO TIOAK/IIOUEHHWsS K ceTH «VIHTepHeT» U obecrieueHWeM [OCTyra B
3/IeKTPOHHYI0 MHPOPMAaLMOHHO-00pa30BaTe/IbHYI0 Cpe/ly OpraHu3al[|y.

Yucsio 1mocafiouHbIX MeCT B JIEKLHOHHOM ayAUTOpUN Oosiblne 100 PaBHO CITUCOYHOMY
COCTaBY MOTOKA, a B ayAUTOPHUHU [IJisl MPAKTUUECKUX 3aHSATHUM (CEMUHApPOB) — CIIMCOUHOMY COCTaBY
TPYIIBI 00yYaroIuXCsl.

ABTOp(BI) :
J-p ¢u3.-MaT.Hayk, rpoceccop bonzpapenko B.A.,
K.(.-M.H., nouenT Illabapmmna I'.B.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.biblioclub.ru/
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IIpunoxenne Nel K paboueii mporpaMmme JUCIUTTHHBI
«MaTemMaTHYeCKUH aHAIN3»
DoHJ OLIeHOUYHBIX CPe/ICTB
AJ/IS1 IPOBe/ieHUs TeKylled U IPOMe)XXyTOUHOM aTTeCTally CTy/leHTOB
10 AUCLUIINHE

1. TunoBbIe KOHTPO/IbHBIE 33/JaHUS WM UHbIE MaTepUaJIbl, HEO0OX0AMMBIe /Il OL[EHKH
3HaHHM, yMeHU, HABBIKOB U (WIH) ONBITA /IeiTe/IbHOCTH, XapaKTePU3yIIUX 3Talbl
(¢hopMupoBaHUA KOMIIETEeHLUH

1.1. KoHTpo/IbHBIE 3alaHisI 1 HHbIe MaTepHaJibl, HCIO/Ib3yeMble B MPOIecce TeKYIen
aTTecTanuu

3agaHus /1 CaMOCTOATE/THHOU PadoThI
1 cemecTp

BapuaHT KOHTPO/IbHOM PpaboTbl mo Teme: «MeToJ MaTeMaTHUeCKOW WHAYKIMU.
I'paduiku. Yucnossle nocnefoBaTebHOCTH. [Ipefen nociesoBaTeIbHOCTH»

1. Jokasatb, UCMIO/b3YysI METO/, MaTeMaTUUeCKON UHAYKLIWK:
1 1

+ + +...+ =
1-2 2.3 3.4 nmn+1) 7n+1
2. TToctpouTs rpadvk GyHKLMM MeTO0M Mpeobpa3oBanust: Y = aarccsssn|2x + 1).
OTBeT: BbINO/MHUTL [10C/Ie0BaTe/IbHOCTb IpeoOpa3oBaHuii rpadmka iy =
aarccsssnx. a) [Ipeobpa3oBaHuie MOJY/b B apryMeHTe.
6) Cxarue c KoadduimeHTom 2 BAomab ocu OX
B) CaBur BieBO BJo/ib ocu OX Ha 0,5

1
3. [TocTpouTs rpadMK CI0KHOM QYHKLMU: iy = eexv-2

o 1
OTBert: BBINOMHUTE KOMMNO3ULMIO QYHKLMH i = ee*Ny = —; MeTOJOM HaXOX/|eHHs
.

TMPOMEXXYTKOB IMMOCTOAHCTBA MOHOTOHHOCTH.

(2o

Oteert: [Ipu @@ > 0. 'paduk CTPOUTCS B NOISPHOMU CHCTEMe KOOPAMHAT C MOMOLBIO
TaOJIUL[BI
5. [ToctpouTts rpaduk HyHKIMY, 3a/laHHOM MapaMmeTpUyecKu:
x=ry=0"r
Oteert: [Ipu || < 1. 'paduk CTpOUTCS B 1eKapTOBOM CUCTeMe KOOPAMHAT C TIOMOIIIbIO

TaOJTUILIBI.

6. Iokasats (110 onpeeneHuro), uto [lssll ' —o.
Nn—00 n+1

4. TlocTpoutb rpauk (QyHKIMM B TOISIPHOM CUCTeMe KOOpAUHaT: ' =

OT1BeT ng = g— 1@ 1.

7. Onpezenuts 3Hauenue Beipaxenus: lssll [ — nf
n—oo n+l
OTser: -1. -
n+
8. OnpezenuTb 3HaueHue BoipakeHust: [Issll
n—ocon3n*
OTgert: 0.
n 2—
0. BbIuvcnTh mipeiest mocie0BaTe/IbHOCTH X, = ViZ + 2",
BeT: 2. . ..
?ér I%anm sssssx , ssniix , llssllx , llIssllx , ecnu 1 mmn

Xy = o+ SSSN

n n n n—oo n

18 ﬁ



OtBer: sssssx =1 +

Xy =L+ s 3

n

IToka3aTteiu M KpuTepuw,

3 o_ .. _ 3
VBosoniix =V llssllx = ¥ ks x =-V%
n 2 n 2 100 2 n—oo n 2
HCNo/b3yeMble TpPH BbICTAB/IeHHH OLIEHKH 3a

KOHTPOJ/IBHYIO PadoTy:

MaTeMdaTH4eCKux Q)aKTOB Ha
OCHOBe MeTO/ia
MaTeMaTHUueCKOM HWHAYKLH.

Howmep 3apauu Kpureprun [IIkasna oljeHUBaHMs

1 OIlK-1: 0 6an10B — 3aJjaHKe He BBINO/IHEHO;
3HaTh ripuHL | 0.3 6aria — 3a/ilaHre BBITIOTHEHO
MaTeMaTU4eCKOM WHAYKI[UH; | YaCTUUHO, UMeeT OIIMOKH, OCYITleCTBIeHa
YMeTb CTPOUTH | TIOTBITKA PellieHrs Ha OCHOBe MPABU/IbHBIX
[I0Ka3aTeJIbCTBO Ha OCHOBE | METOJOB U UJlel pelleHus;
MeToza MaTtemaTuueckoii | 0.5 6asina — 3ajjaHue BBITIOJIHEHO He
WHYKLIN: MOJTHOCTBIO, C CYI|eCTBEHHbIMU
Bnagetb HaBbIKaMH | OIIMOKaMH, HO MOAXO/ K PellleHuto, uziest
JlOKa3aTe/ibCTBa pellleHus], MeTO/, PaBUJ/IbHbIE;

0.7 6anna — 3azaHue BBIMOJTHEHO
MOJTHOCTBIO U MIPaBUIBHO, HO pellieHne
COZIEP>XUT HEKOTOPbIE HETOYHOCTHU U
HeCyIIleCTBeHHbIe OIUOKY; 0MyIeHa
He3HauuTe/IbHasl OITHMOKa U/TH «OTleuaTKa»;
1 6asn — 3aziaHye BBITIOJTHEHO TTOTHOCTBIO
1 abCOMIOTHO TIPaBUILHO ; BCE
CylLleCTBeHHbIe [IeTa/li B pelleHnr
TIPUCYTCTBYIOT, /IaH BEPHbIN OTBET.

Teopuu Tripesie/sioB
1oc/ieJ0BaTe/IbHOCTeM;

YMeTb BBIUUC/IATH TIpefiesibl
1ocJ/1eJ0BaTe/IbHOCTeM;
Bnagets HaBbIKaMU
nipeobpa3oBaHusi GoOpMyT /st
BBIUKC/IEHUS TTPEJIeJIOB.

2---5 3HaTh CBOWMCTBA OCHOBHBIX | 0 Oa/iJIOB — MOJTHOCTBIO HE BEPHO
3/1eMeHTapHbIX (GyHKLMM; | TOACUMTAHO YMCJIO BCEX BO3MOJKHBIX
OCHOBHbIe 3/IeMeHTapHbIe | U(Wn) 6/1aroNpUATHBIX UCXO/I0B,;
rpeoOpa3zoBanus  rpadukos; | 0.3 Gasa — X0 pelieHuys B 1je/IoM
oripejiesieHust CJIOXKHOU | BepHBIA, HO NMeeTCs1 HeOOo/TbIIast
byHKIWH; QYHKIWHN, 3a/JaHHONM | CMBIC/IOBast OIMOKa (HaripyuMep, MoTepsH
rapaMeTpu4ecKu u B | MPOCTOM MHOXXUTEJb WU C/laraeMoe);
TOJISIPHBIX KOOP/IMHATAX: 0.5 6asnna — pellieHa POBHO T0JIOBUHA
YMeTb  cTpouTh  rpaduKu | 3a/laud WK OTBET BepHbIi, HO OTCYTCTBYeT
OCHOBHBIX 3/IeMeHTapHbBIX | CyLeCTBEHHAs YaCTh pelleHuts;
GbyHKLMY; 0.7 6ana — gomnyIieHa He3HaUUTe bHAs
Bnagetsb HaBbIKaMHM | OIIMOKa UM «OTleYyaTKa»;
n3o0pakeHuss rpaduka 10 | 1 6asT — BCe CyIjeCTBeHHbIe J1eTa/u B
W3BECTHBIM CBOMCTBAM | pelleHUH MPUCYTCTBYIOT, 1aH BepHbIN
GbyHKIMU. OTBeT.

6---10 3HaTh ompefesieHus, MOHATUSA | 0 6anIoB — BLIOPAH HEBEPHBIA METO/

pellieHus UK JoMnyleHa Cyl{eCTBeHHast
CMBIC/IOBAs OILIMOKA;

0.3 6ania — xo[, peliieHus B 11eJI0M
BEPHBIH, HO UMeeTCs1 HeOoJTbIast
CMBICJIOBast OIIMOKa (HampyMep, MoTepsiH
MPOCTOM MHOXXUTEJIb WY CJlaraeMoe);

0.5 6asnna — pelilieHa POBHO T10JIOBUHA
3a/lauM WU OTBET BepPHbI, HO OTCYTCTBYeT
CyLL|eCTBEHHAsl YaCTh pelleHus;




0.7 6anna — fmoryiieHa He3HaUUTe TbHast
OLIMOKA WU «OIeyaTKa»;

1 Gan — Bce CylieCTBeHHbIE [ieTalu B
pellieHUH TIPUCYTCTBYIOT, 1aH BePHBIN
OTBeT.

MakcumasnbpHOe cyMmMapHOe KorgecTBo 6anoB o OITK-1 — 10 6anmoB

HabpaHHoe KonmuuecTBO 6a/ljiIoB COOTBETCTBYET OI[eHKe 3a KOHTPOJIbHYIO PaboTy:
- MeHee 5 6a/I/IOB — OIleHKa «Hey/I0B/IeTBOPUTE/IbHO»,

- 0T 5 710 7 6a/n/I0B — OLIeHKA «YJOBJIETBOPUTEILHO»,

- 0T 7 10 9 6a//I0B — OLIEHKA «XOPOIIIO»,

- He MeHee 9 0a/IOB — OL[€HKA «OTIHUHO».

BapuaHT KOHTPO/IBHO# padoThl o Teme: «[Ipesen ¢pyHKpn. HerpepbIBHOCTE GYHKIMN B
TOUKe U Ha [IPOMEXKYTKe».

1. Hamrcats onipezenieHre rpefiesia Ha si3bIKe OKPECTHOCTEN U
nociegoBarensHocTe  ii(x) = 2 — 0.
2. Haiitu npegen : [ssll V=57 - x[Otser: ° 5

x—+00

o 1—ceces2x+tttt2x
3. Haiitu npegen : llssl] . OTBer: 3.

x— 0 XSXXNX
1
4. Haiiti nipegen : llssgl (1 + x?)Tomen . OTBeT: ee?.
X—

311 2
5. Hatitu nipegent: lssly. . Orser: —.
x—1 Vx-1 3

IIn(1+2x)

THPHXHO

6. OnpeaenuTsb MOPSZAOK HECKOHEUHO MasIoi BeTMUnHbI ii(x) =

OtBer: .
2

.. SxXxnx
7.  BbliesUTh I7IaBHYIO YacTh (QyHKUMU. 7i(x) = — mpux — 0

1
-l

8. BepHo m yTBepxkzaenue aarcctaa®x = cc(x) mpux — 0.
OTtBet: BepHo.
9. [Ilpu Kakvx 3HaueHHUsIX rapaMeTpa o (yHKIMs HempepbiBHA B Touke 0.

ii(x) = {0, npyx = 0 swan(xl*%) npux #0 Otser:aa > 1.

OTBert:

X

1 3HaTh OCHOBHOe orpefiesieHre | 0 6anoB — BbIOpaH HeBepHbIM MeTof
npefesia QyHKIMM B TOYKE M | pelleHus UM JOIylieHa CylleCTBeHHast

He 6eCKOHeYHOCTY; CMBbIC/I0Bast OLLIMOKa;

Ymets miepedopmysnupoBats | 0.3 6asia — XOf peleHus B 1{eJIoM
orpefie/ieHue. BepHbIH, HO UMeeTCst HeOoJbLIast
CMBIC/IOBast OIIMOKa (HarpuMep, OTepsiH
MIPOCTOM MHO>KUTEJIb UJIU CJlaraemMoe);

0.5 6ana — pelieHa pOBHO TIOJIOBHHA
3a/lauM WM OTBET BEpPHbIA, HO OTCYTCTBYeT
CylLlleCTBEHHasl YaCThb pelleHus;




0.7 6anna — fmoryiieHa He3HaUUTe TbHast
OLIMOKA WU «OIeyaTKa»;

1 Gan — Bce CylieCTBeHHbIE [ieTalu B
pellieHUH TIPUCYTCTBYIOT, 1aH BePHBIN
OTBeT.

2---5

3HaTh 3aMeyaTe/ibHbIe
rpeziesibl;

YMeTb BBIUMUINTL TIpefien
(yHKLpm;
Bnagets
ripeoOpa3oBaHuUs

3a/jatouX QyHKLHIO.

HaBbIKaMU
dopmy,

0 6as10B — BBIOpAaH HEBEPHBIN METO[
pellieHus WU JoMNylLeHa Cyli{eCTBeHHast
CMBIC/IOBAs OILIMOKA;

0.3 6ania — xo[, pellieHus B 11eJI0M
BEPHBIH, HO UMeeTCs1 HeOoJTbIast
CMBICJIOBas OIIKMOKa (Harpumep, MoTepsiH
MPOCTOM MHOXXUTEJIb WY CJlaraeMoe);
0.5 6asnna — pellieHa pOBHO T0JIOBUHA
3a/lau¥ WM OTBET BepPHbI, HO OTCYTCTBYeT
CyLL|eCTBEHHasl YaCThb peLleHuts;

0.7 6anna — fgomyijeHa He3HaUNTe/TbHast
OIIIMOKA U/TA «OIleuaTKa»;

1 6ann — Bce CyljeCTBeHHbIE [ieTalu B
pellieHUH MPHUCYTCTBYIOT, IaH BePHbBIN
OTBeT.

6---8

3HaTb ornpezeeHue
OeCKOHEeUYHO MaJIOH, TIOHATHUE
MOPSIZIKa, CpaBHeHHe
0eCckoHeuHO MasbIX (DYHKIIHIA;
YMeTb ormpefie/uTh TOPSIA0K
0eCKOHEUHO MaJIOH, BbIIE/TUTh
TJIaBHYIO YaCTh;

0 6ans10B — BEIOpaH HEBEPHBINA METO[
peIleHUsI WK ZI0MyIlleHa CyIlleCTBeHHast
CMBIC/IOBAs OLLIMOKA;

0.3 6asma — X0/, peleHus B 1[eJIOM
BEPHBIH, HO UMeeTCs1 HeboJIbIlast
CMBIC/IOBast OIIMOKa (Harmpumep, MOTepsiH
TIPOCTON MHO>KUTE/Tb UJTH CJ/IaraeMoe);
0.5 6ana — pelieHa pOBHO TIOJIOBHHA
3a/laudl WK OTBET BEPHBIM, HO OTCYTCTBYET
CyILleCTBEHHast YaCTh PellleHus;

0.7 6ana — gomnyIieHa He3HaUUTe TbHast
OLIMOKA WY «OIeyaTKa»;

1 Gan — Bce Cyl|eCTBEHHbIE [ieTalu B
PeIleHUH TIPUCYTCTBYIOT, 1JaH BEPHBIN
OTBeT.

3HaTb orpeziesieHye
HelpepbIBHOM B TOUKe
byHKIMY;

Ymets BBIUMC/IUTh
OZJHOCTOPOHHUeE TIpe/iesibl;

0 6as10B — BBIOpAaH HEBEPHBIN METO[
pelleHus U JonyleHa Cyli{eCTBeHHast
CMBIC/IOBAs OILIMOKA;

0.3 6ania — X0, peliieHus B 11eJI0M
BEPHBIH, HO UMeeTCs1 HeOoJTbIast
CMBICJIOBas OIIKMOKa (Harpumep, MoTepsiH
MPOCTOM MHOXXUTEJIb UJIY CJlaraeMoe);
0.5 6asnna — pelilieHa POBHO T0JIOBUHA
3a/lauM WU OTBET BepPHbI, HO OTCYTCTBYeT
CyLL|eCTBEHHasl YaCThb pelleHuts;

0.7 6anna — fgomnyieHa He3HaunTe/TbHast
OIIIMOKA U/T «OIleuaTKa»;

1 6ann — Bce CyljeCTBeHHbIE [ieTalu B
pellieHUH MPHUCYTCTBYIOT, IaH BepHbBIN
OTBeT.

MakcumasnbHOe cyMMapHOe KordecTBo 6anioB o OITK-1 — 9 6anios




HabGpaHHoe KonmuuecTBO 6a/ljioB COOTBETCTBYET OL[eHKE 3a KOHTPOJIbHYIO PaboTy:
- MeHee 4.5 6a/lJIoB — OIeHKa «HeYO0B/I€TBOPUTETEHOY,

- 0T 4.5 710 6 6aI0B — OLIEHKA «YZOBIETBOPUTE/EHOY,

- 0T 6 /10 8 6a/I7IOB — OlIeHKA «XOPOIIIO»,

- He MeHee 8 6a/l/IoB — OL[eHKA «OTJIMYHOY.

BapuaHT KOHTPO/ILHOM paboThl o Teme: «[Ipon3BoHbIe U quddepeHIab.
Hatity ipou3BoiHY1O: "
1. ii(x) = x - sssnVx OTBer: ii’(x) = sssnvx — = cccesVx
2
1

.. - 1
2. 1i(x) = OtBet: 11 (x) = _(1 +e
0= e @)=

CoS2x =5 c0s2x
)i-e - 555M2X

2x
1 -sxanx—cosx-Inf+x2(
—

3. ii(x) = (1 + x®)ssw—  OtBer: ii’(x) = (1 + x2)sss F>

sxxnzx

4. Tloctpowuts rpaduk dynkiuu ii(x) = ln(1 + x?)

OtBert: JlokanbHbii MuHUMYM TipY X=0. Touku nepernba rpu x=1 u x=-1.
ACHAMITOT HeT

Brruncrs Hpe,ELEJ'IbI C IIOMOIIBIO HpaBI/IJ'Ia Jlommurans.
5 T —Daaaaccttttx

X

OtBer: 371t7T + 2.

1
— -3V3
6. @ +cced 2"y Orger: @ i

7. Haittu Haubosbinee 3HaueHue pyHkumu ii(x) = x* — 2x*HaoTpe3ske[0; 2]

OrtBert: 8 1
8) CocraButh opmysny Teiisopa ii(x) = B OKPECTHOCTH TOUKH X 0= 3,n=3,
X

BbIUNC/IAA Kq3(bq)I/II_H/I€HTI)I C IIOMOLIBIO HROI/BBO,E[HI:IX.

OrBer: L= .~ (x—3)+ _(x-32— " __ (x-3)°+cc((x - 30
x 3 9 27 162

e 71
ocrasuTh opmyny Telinopa = B OKPECTHOCTU TOUKU Xo = ;, 1 =3,
9)C dopmyny Teiinopa ii(x) = sssn2xB OKp Xo=gn=3
HUCIIO/b3Y4 pas/okeHre MakopeHa.
3
Tt Tt
OTBeT: sssm2x =1 -2 f\— Zr\'i' O&f—\— Zr\

o X —cosdx—sxxnx
10) BeiuncnuTh nipesien, ucrnosb3ysi dopmyny Teitiopa ¢

In(1+2x2)
Otser: 7
-
1---3 3HaTb ¢dopmysiel | 0 6asioB — BEIOpAaH HEBEPHBIN METOZ
I depeHMPOBaHKS: pelLleHyst WK [ollylljeHa CylleCTBeHHast
TabMUIy MPOM3BOJHBIX; CMBIC/IOBasi OIIMOKa;
YMeTb BbIUMCATH | 0.3 Oasiia — X0/ peleHus B [jeJIoM
TIPOX3BO/IHBIE; BEepHbIN, HO UMeeTCsT HeOoJIbIIast
BrnageTs HaBbIKaMU pellieHHsl | CMbIC/IOBasi OIIMOKa (Harpumep, MoTepsiH
CTaH/apTHBIX 3a/au. TIPOCTON MHOXXWTEIb UJIK CJlaraeMoe);
0.5 6ania — pelieHa pOBHO ITOJIOBHUHA
3a/lauy UM OTBET BepHbIN, HO OTCYTCTBYeT
CyllleCTBeHHas YacTb pelleHus;
0.7 6ania — JoryIieHa He3HaunTe /TbHast




OLIMOKA UK «OreyaTKa»;

1 6an — BCe CyIleCTBEHHbIE 1€TaIA B
pellieHny TIPUCYTCTBYIOT, /1aH BePHbBIN
OTBET.

4 3HaTh TwaH wuccaefoBaHus | 0 6anoB — BbIOpaH HEBEPHBINA METOZ
¢byHKLMY; pelleHus Wi JOoNylleHa CyljeCTBeHHas
Ywmetn TIPOBECTH | CMBIC/IOBast OLIMOKa;
uccnenoBanre  ¢yHkipu U | 0.3 6asia — X0 pelieHus B LIeJIOM
TIOCTPOUTH rpauk 10 | BepHbIH, HO UMeeTCst HebosIbIast
pesyJibTaTam 3TOTO | CMBIC/IOBasI OLIMOKaA (HAarpuMmep, MoTepsiH
WCC/IelOBaHus; MIPOCTOM MHOXXUTE/b UK CJ/laraeMoe);
Bnagets HaBblkamu pemeHusi | 0.5 6asia — pelieHa pOBHO T0JIOBHUHA
3a/ja4 uccaeloBaHus (DyHKLMY | 33/lauM UM OTBET BEPHBIM, HO OTCYTCTBYyeT
Ha MOHOTOHHOCTb, | CyIIleCTBEHHAas 4aCThb pelleHus;
9KCTPeMYMBbI, BBIITYK/IOCTb. 0.7 6anna — fornylijeHa He3HauKTe/IbHast

oLIMOKA WY «OIevyaTKa»;

1 6asn — Bce CyIleCTBeHHbBIE /1eTaIi B
pelleHuH NPUCYTCTBYIOT, 1aH BepHbIN
OTBeT.

5---6 3HaThb rnpasusa Jlonuraris; 0 6ansoB — BEIOpaH HEBEepPHBIM METO/
YMeTb MNpUMEHSITh TpaBW/a | pellleHus Ui JOoMNylleHa Cyll{eCTBeHHas
JI/1s1 BBIYMCJIEHUS TIPe/IeJIOB. CMBIC/IOBasi OIIMOKa;

0.3 6ania — xo[, pellieHus B 11eJI0M
BEepHbIM, HO UMeeTCsT HeOobIIast
CMBICJIOBas OIIKMOKa (Harpumep, MoTepsiH
MPOCTOM MHOXXUTEJIb UJIY CJlaraeMoe);
0.5 6asnna — pelilieHa POBHO T0JIOBUHA
3a/la4M WM OTBET BepHbIN, HO OTCYTCTBYeT
CyllleCTBeHHas 4acTh peLleHus;
0.7 6anna — gomnyieHa He3HauUnTe/TbHast
OIIIMOKA U/TU «OIleuaTKa»;
1 6ann — Bce CyIleCTBeHHbIE /1eTaau B
pellleHUH NPUCYTCTBYIOT, 1aH BepHbIN
OTBeT.

7 3HaTb anroputM | 0 6asioB — BBIOpaH HeBEPHBIN MeTO/,

ucciaenoBaHust (QyHKIMH Ha
HauOoJblIee/HaMeHblIIee
3HAUEHMUE;

YMeTb BBITTOJTHUTD
Heo0XoIUMbIe eHCTBUS;
BnajieTh HaBbIKAMH PeLIeHHsI
9KCTpeMaJTbHBIX 3a/[au.

PeIIIeHUs] U JI0MyIlleHa CyIlleCTBeHHast
CMBIC/IOBAsI OLLIMOKA;

0.3 6asma — X0/, peleHus B 1[eJIoM
BEpPHBIH, HO UMeeTCs1 HeboJIbIIas
CMBbIC/I0Bast OIIMOKa (Harpumep, MoTepsiH
MIPOCTON MHOXKUTE/Ib UJTH CJ/IaraeMoe);

0.5 6ana — pelieHa pOBHO TIOJIOBHHA
3a/laudl WK OTBET BEPHBIM, HO OTCYTCTBYET
CyILleCTBEHHast YaCTh PeIlleHus;

0.7 6anna — gomnyieHa He3HauuTe/IbHask
OLIMOKA WY «OIeyaTKa»;

1 Gann — Bce Cyl|eCTBEHHbIE [ieTaly B
peIleHUH TIPUCYTCTBYIOT, 1aH BEPHBIN
OTBeT.




8---10 3Hath o0muii BuA dopmyssl | 0 6anioB — BeIOpaH HEBEpPHBIM METO

Teiinopa; NATb CTaHAAPTHBIX | pellleHHs WX JOIylijeHa CyllleCTBeHHast
pasnoXKeHuw; CMBIC/IOBasi OLIMOKa;

YMmeTh Hammcatb dopmyny | 0.3 6asia — X0/ peleHus B [jeJIoM
Teiiopa 3aJj@aHHOTO TOPsiZiKa | BEPHBINA, HO IMeeTCsl HeOOo bIIast

IS KOHKPeTHOW (YHKIMM | CMBIC/IOBast OIMOKa (HarpruMep, IoTepsiH

HeToCcpe/iICTBeHHO Y | IPOCTON MHOXUTEJIb UK CJlaraemMoe);
HCTIONB3Ys cravgaptHble | 0.5 6ana — pelieHa pOBHO MOJIOBHHA
pa3/ioKeHus; TIPUMEHUTH | 3a/lau WK OTBeT BePHbIH, HO OTCYTCTBYET

¢bopMyny 7S BBIYMC/IEHMS | CylLlleCTBEHHAasl YaCThb pelleHus;
TipefiesioB. 0.7 6ana — gomnyieHa He3HaUUTe TbHas
OLIMOKA U/ «OIeyaTKa»;

1 Gann — Bce Cyl|eCTBEHHbIE IeTalu B
pellieHU| NPUCYTCTBYIOT, 1aH BepHbIN
OTBeT.

MakcrManbHOe cyMMapHoe KoruecTBo 6aioB 1o OITK-1 — 10 6aios

oA W

HabpanHoe KomuecTBO 6ayioB COOTBETCTBYET OLI€HKEe 3a KOHTPOJIbHYIO PaboTy:
- MeHee 5 0aJ/IJIOB — OLIEHKA «HEY/[0BJIETBOPUTETHHOY,

- 0T 5 /10 7 6aJI7IoB — OlLIeHKA «Y/JOBJIETBOPUTETHHO»,

- 0T 7 10 9 6asIIOB — OLIEHKA «XOPOIIIO»,

- He MeHee 9 6a/VIOB — OL[eHKA «OTTMUHO».

Konnoksuym
IIpepaen u HenmpepbIBHOCTH GyHKIUH.
Onpepenenus. Chopmynnpyiite onpejeieHue:
HeorpaHUUeHHOUM Ha MHOKecTBe X (PYHKLIUU;
MOHOTOHHOM Ha MPOMeXXYTKe (PYHKLINU;
3amucarb orpe/ie/IeHus st BCeBO3MOYKHBIX KOMOWHAITHIA:

) Oyo xOXxo
f(x)O - xOxo—0
f(x) O +oo ul x O xo+0
pu
f(x)doo x [ —oo
Xx [] +oo
x[Joo,

3anvcaTh ornpefiesieHUs (PYHKLIMW, HEIPepbIBHOM B Touke 1o Koy u no I'eliHe;

OcHoBHBIe TeopeMbl (0e3 JoKa3aTeTIbCTBA).
CdopmynupyiiTe TeopeMy O Tipejiesie CyMMbl, Pa3HOCTH, POU3BeZieHNs U Y4aCTHOTO
JIBYX (DyHKLIUIA;
CdopmynupyiiTe TeopeMy O IepBOM 3aMeuaTelbHOM Mpe/iesie;
CdopmynupyiiTe TeopeMy O BTOPOM 3amMeuaTe/IbHOM Tpejierie;
CdopmynupyiiTe TeopeMy O HelPePbIBHOCTU CII0XKHOW QyHKLIWY;
Cdopmynupyiite TeopeMsl BeliepiTpacca A/1si yHKLMH, HeNIpepbIBHbIX Ha OTpe3Ke.
Cdopmynupyiite TeopeMsl bonbiiaHo-Kommu Asis hyHKIMM, HelIpepbIBHBIX Ha OTPe3Ke.




2 cemecTp
KonTposbHas pabora no Teme: «/HTerpanpHOe ucurcieHre GyHKLIUN OJHON

repeMeHHOM. HeonpeienieHHbIM UHTeTpa».
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Howmep 3apauu Kputeprun [IIkasna oljeHUBaHs

1 OIlK-1: 0 6a10B — 3aJjaHKe He BBITNO/IHEHO;
3Hate Tabmmily ocHOBHBIX | 0.3 Oasia — 3afaHue BBIIOIHEHO
WHTErpa’sioB; YaCTUYHO, UMeeT OIIMOKHU, OCYIIleCTB/IeHa
YMetb Pa3/I0KUTH | TIOMBITKA pellieHHsI Ha OCHOBE MPaBU/IbHBIX
parMoHanbHYI0  Jpo0b B | METOZIOB U M/l pelleHus;
CcyMMmy TipocTedinux zapobei, | 0.5 6a/mia — 3ajjaHue BbITIOTHEHO He
yMeTb WHTErpyvpoBaTh | MOJIHOCTHIO, C CYILLleCTBEHHBIMU
MPOCTeHIe  parjoHa/bHbBIe | OITMOKAMM, HO TTOAX0/] K PELIeHHI0, es
JIpo0OH. pellieHusi, MeTO/I PaBU/IbHbIE;

0.7 6ania — 3alaHye BBIMOIHEHO
MOJTHOCTBIO U MIPABUJIbHO, HO pelleHre
COZlep>KUT HEKOTOPbIe HETOYHOCTU U
HeCyIIeCTBeHHbIe OIUOKH; JOoMyIeHa
He3HauuTe/IbHast OIMOKa WU «OTieuaTKa»;
1 6as1 — 3aziaHye BLITIOJTHEHO TIOJTHOCTBIO
1 abCOTIOTHO TIPaBUJTBHO ; BCE
CylLleCTBeHHbIe []eTa/li B pelleHrur
TIPUCYTCTBYIOT, [laH BEPHbBII OTBET.




2 OIIK-1: 0 6a/1/10B — MOTHOCTBIO HE BEPHO
3HaTh TabMMIy OCHOBHBIX | TIOJICUMTAHO UKCIIO BCEX BO3MOXKHBIX
WHTErpa’sioB; y(vn) 671aronpUATHBIX UCXO/IOB;

YmeTb nipeo6pa3oBbiBaTh | 0.3 Oas1a — X0 pelieHus B 1[eJI0M
Mo/IMHTerpaabHoe BepPHbIM, HO UMeeTCsT HeOobILast
BbIpa)keHue, cofiep>kalriee | CMbIC/IOBast OIIMOKa (Harpumep, MOTepsiH
KBa/IpaTHbBIN TpexusieH; | MPOCTOW MHOXKUTE/Tb WU C/laraeMoe);
B/1aJIeTh HaBbIKOM | 0.5 6asiia — perieHa pOBHO MOJIOBHHA
BBITIO/THEHUST 3aMeHbl | 33/lauy WIX OTBET BEPHBIM, HO OTCYTCTBYET
riepeMeHHOM; CyllleCTBeHHasi YaCTb pelleHus;

YMmetb pasnioxuTh | 0.7 6anna — formylieHa He3HaunuTe/TbHast
palMoHaZbHYyI0  poOb B | OIIMOKA UM «OTevaTKa»;

CyMMy mpocTedimx zapobed, | 1 6amt — Bce CyljeCTBeHHbIE IeTald B
yMeTb VWHTEerpupoBaTh | pellieHuy IPUCYTCTBYIOT, [JaH BepHbIN
MpOCTelliie  palyOHaIbHbIE | OTBET.

JIpo0OH.

3---4 OIIK-1: 0 6a//I0B — MOJIHOCTBIO HE BEPHO
3HaTh TabOMMIy OCHOBHBIX | IMOJCUATAHO YHUCIIO BCEX BO3MOXKHBIX
VIHTETpasoB; y(1) 671aronpUsITHBIX UCXO/IOB;
Bnagets HaBbIKOM | 0.3 Gassia — X0/| pelieHus B 11eJIoM
BBITIOJTHEHUST 3aMeHbl | BePHBIH, HO UMeeTCsT HeboIbIast
TiepeMeHHO}; CMBIC/IOBast OIIMOKa (HampuMep, TOTepsiH
Ymetn Pas/IoKUTh | IPOCTOM MHOXXUTEJIb UK C/laraeMoe);
palMoHanbHyl0  apobb B | 0.5 Gasia — pelieHa pOBHO MOJIOBHUHA
CyMMYy TIpOCTeHIMx apobel, | 3aau¥l UM OTBET BEPHBIM, HO OTCYTCTBYET
yMeTh VHTerpUpOBaTh | CyllleCTBEeHHasl YaCTh PelleHus;
rpocTeliivie  parpoHanbHbie | 0.7 6asiia — fAomylijeHa He3HaurTeTbHast
Zpoowu. OIITHOKA WJTH «OTeuaTKa»;

1 6an — Bce Cyl|eCTBEHHbIE /IeTald B
pellieHuH NPUCYTCTBYIOT, 1aH BePHbIN
OTBeT.

5 OIlIK-1: 0 6asi/I0B — MOTHOCTBIO HE BEPHO
3HaTh METOJ, UHTeTPUPOBAHUS | TIOJJCUMTAHO UKCIIO BCEX BO3MOXKHBIX
T0 YacTIMm J/1s1 y(1) 6/1aroNpUSTHBIX UCXO/IOB;
Heoripe/iefieHHOro UHTerpana; | 0.3 6asia — Xof, pelleHUs B 1[eJIOM
BnaseTb HaBbIKaMu BEPHBIH, HO UMeeTCs1 HeOoJTbInast
TPUMEeHEeHUs MeTo/ja CMBIC/IOBas OIIMOKa (Harpumep, MoTepsiH
VMHTEeTrPUPOBaHKs 10 YaCTIM TIPOCTOM MHO>KUTETb WU C/laraeMoe);
JIJIsI HeoTIpelIe/IeHHOT 0 0.5 6ania — pelieHa poOBHO ITOJIOBUHA
VHTerpana 3a/lauM WM OTBET BEPHBIM, HO OTCYTCTBYeT

Cyll|eCTBeHHasi YaCTh pellleHus;

0.7 6anna — fomnylijeHa He3HaunuTe/TbHast
OLIMOKA UK «OIeyaTKa»;

1 6as1 — BCe CyllleCTBEeHHbIE ZIeTa/li B
pellieHUH NPUCYTCTBYIOT, laH BePHbIN
OTBeT.

6---7 OIIK-1: 0 6as10B — BBIOpPAH HEBEPHBIN METO/,
3HaTh MeTO/, BHECeHWsI TOJ, | pelleHus Ui AOIMylijeHa CylleCTBeHHast
3HaK qubdepeHiana; CMBIC/IOBast OIIMOKa;

Bnagets HaBblkamu | 0.3 Gajisa — X0/ pelleHuys B [IeIoM

rpeoOpa3oBaHus

BEPHBIH, HO UMeeTCs] HeOOoIbIIast




TIOJJMHTEr Pa/TbHOTO
BBbIPa)KEHHS /I/1s1 BBIUMCJIEHHS
VHTETpasIoB.

CMBICJ/IOBas OIIMOKa (Harpumep, MoTepsiH
TIPOCTOM MHOXXUTeJb WK ClaraeMoe);

0.5 6asma — pelieHa pOBHO T10JIOBUHA
3a/lau¥ WK OTBET BEPHBIM, HO OTCYTCTBYET
CyIIleCTBEHHAsI YaCTh PeIleHus;

0.7 6ania — gomnyIieHa He3HauUTe TbHast
olMbKa WU «OIeyaTka»;

1 6an — BCce CyIeCTBeHHbIE 1€TaIH B
pellieHny TIPUCYTCTBYIOT, 1aH BePHBIN
OTBET.

OIIK-1:

3HaThb MeTOoZ, 3aMeHbl
riepeMeHHOM [/l BBIUUC/IeHUST
Heolpe/le/IeHHOr0 UHTerpaa;

YHUBepCaabHYH
TPUTOHOMETPUYECKYHO
M0/ICTaHOBKY;

Bnanets HaBbIKaMH

TPUMEHEHHs MeTOZlda 3aMeHbI
riepeMeHHOM [/ BbIUMC/IeHUS
VHTerpasoB.

0 6a/1710B — BBIOpPAH HEBEPHBIN METO/
pelleHus UK A0IyIljeHa CyIlleCTBeHHast
CMBIC/IOBAs OIINOKA;

0.3 6ania — X0/ pelleHus B 11eJIOM
BepHbIi, HO UMeeTCsI HeDOoJIbIIast
CMBIC/IOBast OIMOKa (HarpyuMep, ToTepsiH
IIPOCTOM MHOKUTEIb UM C/IaraeMoe);
0.5 6ana — pereHa pOBHO MOJIOBHHA
3a/]aUM WM OTBET BePHBIM, HO OTCYTCTBYeT
CYIL[eCTBeHHAsl YaCTh peIleHus;

0.7 6ania — JoryiieHa He3HaurTe /TbHast
olMbKa UK «OIeyaTKa»;

1 6an — Bce CyleCTBEHHbIE /IeTald B
pelleHHuH MPUCYTCTBYIOT, 1aH BEPHBIN
OTBeT.

OIIK-1:

3HaTh MeTO/, UHTerPUPOBAHUS
T10 YacTsIM JI/Ist
Heorpe/ie/IeHHOT0 UHTerpasa;
BnasieT HaBbIKaMU
TpUMeHeHUs MeTo/ia
VHTEeTPUPOBaHUS 10 YacTsIM
J/1s Heorpeie/ieHHOT O
WHTerpana

0 6a//10B — MMOJTHOCTBIO HE BEPHO
MO/ICYMTAHO UKC/IO BCEX BO3MOXKHBIX
1(1r) 6/1arONpPHUATHBIX UCXO/IOB;

0.3 H6asma — X0z, pelieHUs B 1[eJIOM
BEPHBIH, HO UMeeTCs1 HeOoJTbIas
CMBIC/IOBast OIMOKa (HarpruMep, ToTepsiH
TIPOCTOM MHO>KUTETb UM C/laraeMoe);
0.5 6ania — peleHa poOBHO ITOJIOBUHA
3a/]auM WM OTBET BEPHBIM, HO OTCYTCTBYET
Cyll|eCTBeHHasi YaCTh pellleHus;

0.7 6ana — JoryileHa He3HauuTe /IbHast
OLLIMOKA WU «OreyaTKa»;

1 6as1 — BCe CyllleCTBEHHbBIE ZIeTa/li B
pellleHHUH MPUCYTCTBYIOT, 1aH BEPHBIH
OTBeET.

MakcumasnbHOe cyMMapHOe KondecTBo 6aiioB o OITK-1 — 9 6anios

HabpaHHoe KosiuecTBo 6a/lyIoB COOTBETCTBYET OLieHKe 3a KOHTPOJIbHYI0 paboTy:
- MeHee 5 0aJIJIOB — OLIEHKA «HEY/[0B/IETBOPUTETHHOY,
- oT 5 710 6 6anIOB — OLIEHKA «Y/JOBJIETBOPUTETLHO»,

- 0T 6 /10 8 6a/I7IOB — OlIeHKA «XOPOIIIO»,
- He MeHee 8 0a/l/IoB — OI[eHKa «OT/TUYHO.

KonTposbHasi padora no teme: «/IHTerpasbHOe UCUUC/IEHUE HDYHKIMU
ofiHol mepemeHHOU. HTerpan Pumana. [1punoskeHust oripefie/ieHHOIO WHTerpara.




Hecob6cTBeHHbIe UHTerpasbl.

4
1. Haiitn umrerpan: [ dx Otser: 2 - In2
0, T+VZXFL
o dx 1 1
2. Haittu wuHTerpasn: fa OtBert: aarctaavz
0 3+cosx 2 2

1 1
3. BBIYMC/IHUTH T/I0Ia/ib, OTPAHUUEHHYIO KPUBBIMU i = sssnxWy = ~,x € [0; nmt], vy ? .
N300pasuTh B 1eKapTOBOM cucTemMe KoopguHat. OTBeT: V3-T
3
4. BbIUKMCIUTH AIUHY KPHUBOU r( P =1-@penpuee € §m306paBHTb B I10J/ISIpPHOU

cucTeMe KOOpJUHaT. ) 0;

1 1+V2
Otset: _ N2+ — DV =2mr+ 2 + | M
TBeT Em (7'(7'( ) 17/—ln+\_/n =27+

5. Beumciute 00BEM, TIOMyuaeMblid TP BpAIlleHUHM KPUBOJMHEHHOM TpareLuw,
orpaHrueHHoO# rpadukamu pyHkur x = Y%, x =9,y = 0.
Otsert: 817

6. BbIuHCIUTHL HeCOOCTBEHHBIE HHTErPasIbl C TIOMOIIIBIO Tpeiea. [J *

Otgert: %% 3= 7

f =

8. MHccnenoBaTh Ha CXOAMMOCTb HECOOCTBEHHBIE MHTETPAJIbI ﬁ

OtBeT: 2
£

dx
22+4x+1

+00 sxxn3xdx
Va2-1

OTtBet: lHTerpasn cxoautcs 1o npusHaky dupuxiie.

Howmep 3amaun

Kputepun

[IIkasa oljeHMBaHMs

1-2

OIIK-1:

3HaTh METO/, UHTErPUPOBaHUS
T10 YacTsIM, MeTO/| 3aMeHbI
riepeMeHHOM B orpe/ie/IeHHOM
VHTerpa’e;

YMeTb NpUMEeHSITb METO/,
3aMeHbI [IepeMEeHHOM B
orpe/ie/IeHHOM HUHTerpare,
yMeTb [IPOBEpPUThH YCJIOBUS
NIPUMEHUMOCTH TEOPEMBI O
3aMeHe MepeMeHHOM B
orpe/ie/ieHHOM UHTerparie.

0 6a10B — 3aJjaHKe He BBITNO/IHEHO;

0.3 6anna — 3azaHue BBIMOJTHEHO
YaCTUYHO, UMeeT OLITUOKH, OCYyII[eCTB/IeHA
TOMbITKA pellieHHsI Ha OCHOBE TIPABU/IbHBIX
MEeTO/ZIOB U W/Jie} pelleHNs;

0.5 6anna — 3azaHue BBIMOJHEHO He
MOJTHOCTBIO, C CYIL|eCTBEHHbIMU
olLIMOKaMH, HO TIOJXOZ, K pellieHuto, ujest
pellleHus], MeTO/, PaBUJIbHbIE;

0.7 6anna — 3azaHue BBIMIOJTHEHO
MOJTHOCTBIO U PaBUIbHO, HO peLleHue
CO/lep>XKUT HEKOTOPbIe HETOUHOCTU U
HeCyIIeCTBeHHbIe OIMOKY; JOMyIeHa
He3HauuTe/IbHasl OlTMOKa U/TH «OTleuaTKa»;
1 6asn — 3aziaHye BBITIOJTHEHO TTOTHOCTBIO
1 abCOMIOTHO TIPaBUILHO ; BCE
CylLleCTBeHHbIe []eTa/li B pelleHrr
TIPUCYTCTBYIOT, /IaH BEPHbIN OTBET.

3---5

OIlK-1:

3HaTh reOMEeTPUYECKUI CMBICIT
OTIpe/Ie/IEHHOT0  MHTErpasa,
hopMmyJibl BbIUMC/IEHUS
riomiazed, oObeMOB M JJIUH
KPHUBBIX C TIOMOLIIBIO

OTIpe/le/IeHHOT'0 UHTEerpasa;

0 6asyIoB — MOTHOCTBIO He BePHO
TIO/ICUMTAHO UKCJIO BCEX BO3MOXKHBIX
y(1) 6/1arONpPHUSITHBIX UCXO/IOB;

0.3 6ania — X0/, pelieHus B 11eJI0M
BEepHbIM, HO UMeeTCst HeOoJIbIIIast
CMBICJIOBast OIIMOKa (HampyMmep, MoTepsiH
TIPOCTO MHOKUTEJIb UJIU CJIaraemMoe);




YMeTb BBIUMC/IUTD Joiiaau,
00BbeMBI U MJIMHBI KPHUBBIX C

0.5 6asa — pelieHa pOBHO T0JIOBUHA
3a/lauM WU OTBET BEPHbIA, HO OTCYTCTBYeT

MOMOIL{bI0 OTIpe/|e/IeHHOTO | CYL|eCTBeHHAas! UaCThb pelleHus;
VIHTerpana; 0.7 6anna — fgomnyiijeHa He3HauKTe/IbHast
olMbKa WU «OIleyaTka»;
1 6ann — Bce cyljecTBeHHbIe fieTalu B
pelleHny PUCYTCTBYIOT, /1aH BepHbIN
OTBeET.

6---7 OITK-1: 0 6as10B — BEIOpAH HEBEPHBIA METO[
3HaTh orpejie/ieHHe | pelleHus UM [0MyleHa CyllleCTBeHHast
HecOOCTBEHHOT'O MHTerpaJa; CMBICJIOBas OILIMOKa;

Ymetn BEIUMCIUTE | 0.3 Gasuia — X0, pelieHus B LIeJIOM
HeCOOCTBEHHBII MHTeTPas [0 | BepHBIi, HO UMeeTCs HeOOo IbILast
orpe/ie/ieHuIO. CMBIC/IOBast oIIMOKa (HampuMep, OTepsiH
TPOCTOM MHOXXUTeJb UK CJlaraeMoe);
0.5 6asma — pelieHa pOBHO T10JIOBUHA
3a/lauM WU OTBET BEPHbI, HO OTCYTCTBYeT
CylLlleCTBeHHas YacCThb pelleHus;
0.7 6anna — gomyliijeHa He3HauKTe/IbHast
olMbKa WU «OIeyaTka»;
1 6ann — Bce cyljecTBeHHbIe [ieTalu B
pelleHny PUCYTCTBYIOT, /1aH BepHbIN
OTBeET.

8 OIIK-1: 0 6ansoB — BBIOpaH HEBEPHBIM METO
3HaTh TIOHATHe abCOIOTHOM U | pelleHus Win JOMNyIleHa CyIleCTBeHHasa
YCJIOBHOM CXOZIMMOCTH | CMBIC/IOBast OIIMOKa;

HecOOCTBEHHOTO  MHTerpana, | 0.3 6ajia — X0/ pelleHus B LeJIOM
(GOpPMYy/IMPDOBKM  TIPU3HAKOB | BePHbIH, HO UMeeTCst HeboJbIIiast
CXOAUMOCTH HeCOOCTBEHHOTI'O | CMBIC/IOBAs OLIMOKA (HampyMep, MOTepsiH
VIHTerpasna; TIPOCTOM MHO>KUTE/Ib UK CJlaraemMoe);
Bnazets HaBbIKaMH | 0.5 Gasia — pelleHa POBHO TIOJIOBHHA

HCCeJOBaHUS WHTerpajga Ha
CXO/IUMOCTb.

3a/laudl WK OTBET BEPHBIM, HO OTCYTCTBYET
CyllecTBeHHast YaCThb pelleHus;

0.7 6anna — gomnyieHa He3HaunuTe/TbHast
OLIMOKA WU «OIeyaTKa»;

1 Gann — Bce CylieCTBEHHbIE ieTalu B
pellieHUH TIPUCYTCTBYIOT, /1aH BepHBIN
OTBET.

KonTposbHasi paboTa mo Teme: « OyHKI[UM MHOTHUX TlepeMeHHbIX. UUCIOBbIE PSZbL.»

1. Haiitu 1 1300pasuTh B [IeKapTOBOM CHUCTeMe KOOpAWHAT 006/1acTh OrpejieieHust
dynkuym z = fssnmr(x? + y2).
2. Hatitu MM ypoBHS GYHKIMUA U W300pa3suTh WX B /IE€KAPTOBOM TIOCKOCTH
z = y(x® + 1).
3. WccnemoBaTh ABQUHBIE TTpe/ie/ibl, HAMTU MX 3HAUeHWs WK [J0Ka3aThb, UTO TIpefiesn

+
He CyIecTByeT

XY=

sxaxn(x2y)

OtBet: 1

8

4.7 =% _ OTBeT: npejie/ He CyL|eCTBYeT.

5y+x2

19 X
5. Haiitu uacTHbIe MPOU3BO/HBIE IEPBOTO TOPsiKa z = [ntaa _.
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O1Bert: z; =
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6. Haiitu uyacTHBIe TPOM3BOJHbLIE TIEPBOTO TOpsiAKa 7% U GbyHKIMY, 3aaHHOM

00zz

ddx Jdy

HesiBHO € — xyz = 0 . 3ajaéT /M JaHHOe ypaBHeHHe GyHKUMIO z = ii(X, y) B
OKPEeCTHOCTH TOUKU X = 1,y = e?

7Z
OTBeT: 79% = Y 00zz  xz H .
‘= 5 T.
(?(;x @ZZ—xy aay z e 3(:1,[[{:16
e“Z—xy
n+27"
7. WccnenoBaTb psfbl HA CXOAUMOCTE: ¢ 2.3 - OtBer: Pacxopurcs mo

T

MPU3HAKY CPABHEHNS C TapMOHUYECKUM PSZIOM.

oo

8 L1 . OtBet: CxoguTcs 110 TIpY3HaKy JlelOHUIIA.
: n= n+3
Howmep 3amaumn Kpurteprn [ITkana oleHUBaHUs
1---2 OIIK-1: 0 6am10B — 3a/jaHKe He BBIMOJIHEHO;

3HaTh CBOMCTBA OCHOBHBIX
3/1eMeHTapHbIX (PYHKLIW;
YMeTb pelIMTh YpaBHEeHHUs U
HepaBeHCTBa, 3aJaroLue
00s1acTb onpesieNieHus], yMeTb
1300pa3uTh Ha M/I0CKOCTH
MHO>KeCTBO peLlIeHUH.

3HaTh orpezeeHre JTMHAN
YPOBHS;

YMeTh n300pa3uth Ha
TMIJIOCKOCTH MHO>XeCTBO
KPUBBIX — JIMHUW YPOBHSI.

0.3 6asnna — 3ajjaHue BLITIOTHEHO
YaCTUYHO, UMEET OLIUOKH, OCYIL[eCTB/IeHA
TIOTIbITKA PellieHUs1 HA OCHOBe MPaBUJ/IbHBIX
METO/IOB U U/JIel pellieHus;

0.5 6ana — 3aiaHue BHITIOJTHEHO He
TI0JIHOCTBIO, C CYI[eCTBEHHBIMU
ommrOKaMu, HO TTO/IXO/] K PEeIIeHUI0, ujest
pellieHus, MeTOZ, paBU/IbHbIE;

0.7 6anna — 3ajjaHue BLITIOJTHEHO
TI0JIHOCTBIO U TIPaBU/IbHO, HO pellieHre
CO/IeP’KUT HEKOTOPble HETOYHOCTH U
HECYIIleCTBEHHbIE OIIMOKU; J0MyIleHa
He3HauuTe/IbHast OIMOKa WX «OTleuaTKay;
1 6as1 — 3aziaHue BBITIOJIHEHO TTO/THOCThIO
1 abCO/TFOTHO TIPaBUJIBHO ; BCE
Cyll[eCTBeHHbIe IeTa/iv B pellieHu!
TIDUCYTCTBYIOT, [JaH BEPHBIM OTBET.

3---4 OIIK-1: 0 6a/isI0B — TIOJTHOCTBIO He BEPHO
3HaTh ompe/iesieHNe [BOMHOIO | IMOACYMTAHO YUC/IO BCEX BO3MOYKHBIX
rpeziena, TOBTOPHBIX | W(W/K) 6/1arONpHUsATHBIX HCXO/I0B,;
Tpezenos, npegenoB  no | 0.3 6ania — X0/ pelieHus B [eJioM
HarpaBJIeHUIO; BepHbII, HO UMeeTCsi HeOoJIbILast
YMeTb BBIYMCINUTE Tpejieibl, | CMbIC/IOBast OlTOKa (HarpuMep, MoTepsiH
WICITI0JIb3YS CBeJleHUe K | IPOCTOM MHOJKUTEJIb WU C/laraeMoe);
3aMevaTreslbHbIM  TipeZiesiam, | 0.5 Gasia — periieHa pOBHO TIOJIOBHUHA
repexof, K MOJIIPHOM CUCTeMe | 3a/lauMl WU OTBeT BepHbIH, HO OTCYTCTBYeT
KOOpJMHAT. YMeTb [0Ka3aTh | CyllleCTBeHHasl YaCTb pellleHus;
OTCYTCTBHE npegena, | 0.7 6anna — gornyliijeHa He3HauKTe/IbHast
WCII0/b3YS npezien 10 | omMOKa UM «OTlevyaTKa»;
HarpaBJIeHHIO. 1 6ann — Bce cylijeCTBeHHbIe JieTalu B
pelleHUH NPUCYTCTBYIOT, [JaH BEPHBIU
OTBeT.
5---6 OIlIK-1: 0 6anoB — BBIOpaH HEBepPHBIM MEeTO/
3HaTb orpeie/ieHUs | pellieHusl UM JOoMNylLeHa Cyll{eCTBeHHast
b depeHIMPyeMOCTH CMBIC/IOBast OIIMOKa;

(GYHKLMY JBYX MepeMeHHBbIX,
YaCTHBIX TIPOU3BOJHBIX

0.3 6ania — xo[, pellieHus B 11eJIOM
BEPHBIH, HO UMeeTCsl He0oJIbITast




MepBOT0 Y BBICIIMX TOPSAKOB; | CMBIC/IOBas OIIMOKa (Harpyumep, MoTepsiH
YMeTb BBIYUCIUTH YacCTHbIE | IPOCTOM MHOXKUTE/b WK C/laraeMoe);
TIPOM3BO/HbIE. 0.5 6asma — pelieHa pOBHO T10JIOBUHA
3a/lauM WU OTBET BEPHbI, HO OTCYTCTBYeT
CylLlleCTBeHHas YaCThb pelleHus;
0.7 6anna — gomyliijeHa He3HauUKTe/IbHast
olMbKa WU «OIeyaTka»;
1 6ann — Bce cyljecTBeHHbIe fieTalu B
pelleHUy IPUCYTCTBYIOT, /1aH BepHbIN
OTBeET.

7---8 OIIK-1: 0 6as10B — BEIOpaH HEBEPHBIN METO/]
3HaTh MOHSATHe abCOIOTHOM U | pellieHUs] WX AOMyllieHa CylleCTBeHHast
yCJIOBHOM CXOJIJUMOCTH | CMBIC/IOBast OIIMOKa;

YHMCJIOBOTO psiga, | 0.3 6anna — X0/ pelieHus B LIeJIOM
(OopMYyIMPOBKM  TIPU3HAKOB | BePHbBIN, HO UMeeTCs Heboslblast
CXO/IMMOCTH UMCJIOBBIX PSIZIOB; | CMBIC/IOBast OlMOKa (HarpumMep, oTepsiH
Bnazets HaBbIKaMH | POCTOM MHOXXUTEJIb WK CJ/laraemMoe);
Wccrej0BaHus psiza Ha | 0.5 6asisa — pelieHa POBHO T10JIOBUHA
CXO/IMMOCTb. 3a/lauv UM OTBET BepPHBIW, HO OTCYTCTBYeT
CylLlleCTBeHHasl YaCThb PelleHus;
0.7 6anna — gomyljeHa He3HauUnTe/TbHast
olMbKa UK «OIeyaTKa»;
1 6ann — Bce CyljeCTBeHHbIe /leTald B
pellieHuH MPUCYTCTBYIOT, 1aH BePHbIN
OTBeT.
KosiokBuym

1. CdopmynupyiiTe  omnpefiesieHMe  HeOrpaHUUeHHOW  T0C/Ie[0BaTe/IbHOCTH  TOueK
rnpocTpaHcTBa R™ .

2. Cdopmynupyiite onpezenenue “rio Koin” npegena ¢dyHkiuu u(M) B TOUKe..

3. Cdopmynupyiite orpesienerue “rio ['eitHe” nipesaena gyHkuuu u(M) ipy M —> o0,

4. Cdopmynupylite onpesenenve nuddepeniupyemoit pyHkimu f(x,y) B Touke M(Xo,Yo).
['eoMeTprUeCKUi CMBICI.

5. CdopmynupyiiTe  TeopeMbl 0  HeOOXOAMMBIX M [JOCTaTOUYHBIX  YCJIOBHUSIX
muddepentpyemocty dhyHKIHH f(X,y) B Touke M(Xo, Yo).

6. Ilycts ¢pyHkuus f HenpepbiBHA. [JoKa3aTh, YTO MHOKeCTBO D Touek mpoctpaHcTBa R,
J71st KoTopbix { f(X1,X2,...Xn)>0} oTKpbITO. (MOXKHO CuMTaTh, YTO D MHOKECTBO Ha
mwiockocty: D= {ii(x, y) > 0})

7. [okaszaTh, UTO eC/IM YMC/IOBbIE M10C/Ie[J0BATETbHOCTH Xn U Yn SIB/ISIFOTCS

Cl)y'H,Z[aMEHTaJILHbIMI/I, TO I10CJ1IeJOBATE/IbHOCTb TOUYEK (Xn , yn) AB/IAETCA

(yH/laMeHTaIbHOM.

3 cemecTp

TH0BON BApHAHT KOHTPO/ILHON PadoThI o Teme: «PYHKI[MOHAIbHbIE
T10C/Ie/I0BaTe/IbHOCTH U psaAbl. Psaapl dypbe».

1. Beuuciygp, NpefesbHyr0 (QYHKIMIO  (YHKIHOHAIBHOM I10C/Ie40BaTe/IbHOCTH

i (x) =

. OTBeT: ii(x) = x°.
n2+1




2. WccneposaTh  XapakTep CXOAUMQCTH  (PaBHOMEDHOCTb)  (DYHKLIMOHA/IbHBIX
M0C/Ie[0BaTeIbHOCTeH: a) i1 (x) = OTtBeT: cxoUTCsl paBHOMEPHO K 0 rpu
.. nop n
BCex X. b) ii (x) = x -aarctaa” . OTBeT: CXOJUTCA HEPaBHOMEPHO Ha H000M
B _
X
HEOrpaHUUEHHOM TTPOMEXKYTKe.
3. HcciemoBaTh Ha pPABHOMEPHYIO CXOIUMOCTD Ha (—00, +00) (hyHKIIMOHA/TBHBIN PSifI
00 n+sxxnx )
Su=1 P+~ OTBET: CXOQUTCs paBHOMEPHO I10 NpU3HaKy Berepiirpacca.
. R
4. Haiitu 06JIaCT1L, ) CXOJUMOCTH CTelleHHOro  psja: Yo, (2" + (=1)")x".
OtBeT: X € r_%}ip
5. EE@QTH 00/1aCcTh  CXOAMMOCTH  (YHKIIMOHATBLHOTO psaga: e
n=1 " iy
OTtBet:x < 1.
6. Pa3noxuth GQyHKIUIO B psin Teidnopa, ucCmonb3ys MIETQA, 1) IOUIEHHOTO
Lok s = 1) p
muboepentmpoBanns ii(x) = _x =3, Oteer: Y “(x = 3)
2 0 n=0 3n+2
npu x € (0;6).
7. Pa3noxuthb (QYHKLMIO B CTEIIEHHOM PsiJi, UCMOb3Ys psii MakiopeHa CTereHHOU
Gyskyn ii(x) = Vixg = 1.( ROTP—
X— - =3)8
OtBer: 1+~ + Y7 T (e - D
2 n=2 ni2n
8. C o o . n(x+2)2"
. CymmnpoBarh  CTEMeHHOH M UMC/IOBOH  PAZBL: a) =l o
§TBETZ 3 I“Z 2 0y 1 Otser: In2
x24dx+1 n=1 n2" -
9. Pasnoxute QYHKUUIO Y = sssaan sssn2x B psaj Pypee B (- > E)'
VIHTepBase
OTtBer: 2 Eoo sxxn(4n+2)x
7 n=0 2n+1

KpuTepuu onieHUBaHHUA

Kaxkgoe 3azjaHuie oLileHMBaeTCsl OTAEIbHO.
[1Tkasa o1jfeHMBaHUS PeIeHnsT 3a/lavuu:

Banbl Kpurepun
0 6as10B [TosiTHOE OTCYTCTBUE PellleHust
0,3 6anna 3ajaua pellleHa MeHee yeM Ha I10JIOBUHY,
WA [JIOTyIeHbl Cojiep)KaTe/ibHble OIIMOKU B
JITOPUTME pellleHust
0,5 6ana 3ajaua pelieHa He TIOJIHOCTBIO, HO Oosee
yem Ha TM0JIOBUHY, W JIOTTy1IleHbI
BBIUMC/IUTE/IbHBIE OIIMOKH, TIOB/IUSBIIVE HA XO7
pellleHHUsl 3a/jauun
0,7 6anna 3azaua pellieHa, HO JIOMyIL[eHbI
He3HauWTe/IbHbIe BEIUNC/IUTE/IbHBIE OLTHOKY, He
BJIMSIFOLIME HA X0/ pelieHus 3a/lauu
16amn 3ajiaua perieHa BepHO

baniel cymmupyeTcst TIo Bceli KOHTPOJIbHOM paboTe U TepeBOASATCS B OLIEHKY TI0
cleiyroLLen LIKarie:

Bannsbl

OneHkKa




Mewnee 5 6asios

«HeyznoBneTBOpUTeIbHO»

5 — 7 bajuioB

«Y I0B/IETBOPUTE/IEHO»

7-8 0amnoB

«Xoporo»

Bosnee 8 6amnos

«OTIUUHO»

TunoBoii BapuaHT KOHTPOJ/IbHOM PadoThI 10 Teme: «VIHTeTpasibl, 3aBUCSIIINE OT

napametpa. KpaTHble MHTerpambi».

1) BerurciuTh nipefiesibHyt0 yHKIM0 W31 fol

OtBer: (o) = {

Haiitu obsacth cxogumoctu HU3IT.

+
2f ® xdx OtBeT: aa >
1 Biaa LU E=TRIN

4) IpoauddhepeHipoBaTh 10 TipaBuUy JlelibHMIIA ﬁ

3sxxn8at—cos8at+cosa
3a

OT1Bert:

5) BbIunC/IUTL MHTErpas CBeJleHueM K 33 — QYHKLN é 4(x = 2)@ — x)’dx OtBer: '"

2

xdx
1+a2x2

1 sxxnSxdx
3f0 WOTEET: aa < 2

181 SxleE!-J\CB’ %x

X

8V2

6) BbrunciuTh f f . ydxdy, rpe () — 06nacTh, OrpaHUYeHHass KPUBBIMM I/ = ' ,y=0,x=

—1. OtBer: !
10

7) BeIUMCIUTD ABOWHOM MHTETpasl 1o 00/1aCTH B MOJISIPHbIX KoopAuHaTtax. Crenath

PUCYHOK. f f v 1<x>+y*><2.0tBet: 0

8) Berurcymts unrerpan |[[ x” dxdydz, rae V — uetBeptb mapa: x *y 3z =1 (y, z > 0).

2

OTtBert:

Kputepuu onieHUBaHMA

Kaxpgoe 3azanue oLieHMBaeTCsl OTAE/IbHO.
[ITkana o1jeHMBaHUA PeIleHUs 3a[jauu:

bannbl Kpurepun

0 6a0B ITosiHOE OTCYTCTBME pellleHus

0,3 6asia 3ajaua pellleHa MeHee ueM Ha I10JIOBUHY,
WA JIOTyIeHbl Coflep)KaTe/ibHble OIIMOKU B
aJIrOPUTME peLleHUsT

0,5 6amia 3a/jaua pelrieHa He MMOTHOCTBIO, HO Ooree
yemM Ha TI0JIOBUHY, WM JOMYLLEHBI
BBIUMC/TUTE/IbHBIE OITHMOKH, IMOBIUABIINE Ha XO[
pelleHus 3a7,auu

0,7 6anna 3azaua pelleHa, HO JOIyILeHbI
He3HauuTe/IbHbIe BBIUNC/IUTETbHbIE OIIUOKH, He
BJ/IMSIIOIIME Ha X0/ pellleHust 3a/jauu

16ammn 3a/jaua pelieHa BEPHO

bannbl cymmupyeTcst o BCcell KOHTPOJIbHOM paboTe U MepeBOASTCS B OLIEHKY I10

crenytollei Kare:



Bbanisl Ouenka
Metnee 5 6asnioB «HeyoBneTBOpUTETBHO
5 — 7 6amioB «Y IOBJIETBOPUTETEHO»
7-8 0GasnoB «Xoporo»
Bosee 8 6annos «OTIMUHO»

TUNOBOW BAPHAHT KOHTPO/IbHOU PadoThI no Teme: «KpUBO/IMHEHHbIE MHTErPaIbI IEPBOTO U
BTOPOTO POZia».

1)
2)

3)
4)

5)

6)

Bbiuvciute [ ydl  mo gyre AB: y* =2xx € [0;2],y > 0 Orger:2V2
3
ds
e
Otser: Inf ¥ V2"

Boruncmts | Vxdx + fjdy o yuactky mapaGomsr y = Vxx € [0;1] Otser: 2.

Bbruncmrs f 110 0Tpe3Ky, coepunstoremy touku (0,0) u (1,2)

I[IpOBepHTH YC/I0BHE HE3aBUCHMOCTH M BBIUMC/IUTh HHTErPasl IO 3BeHbSIM JIOMaHOH
(22)
2 .
f 01 (Bx* = 2y)dx - 2xdy . OTser:0.

BoccTaHOBHUTE (DYHKIMIO METOZIOM KPHUBOJIMHEHHOT0 HHTErPUPOBAHMsI, TIPOBEPUTH
YC/I0BHE He3aBUCUMOCTH. dss(x, y) = (xy - cosxy + sssnxy)dx + (x2 - cosxy)dy.
OtBer: UU(x,y) = x - sssnxy + ¢

BLIUMCIUTE KPMBOIMHEMHBINA UHTErpal HeIoCPeACTBeHHO U C TIOMOLILI0 (POPMYJIbI
I'puHa: $ PP(x, y)dx + QQ(x, y)dy, P(x,y)= -x* y, Q(x,y)= xy? C: OKpyKHOCTb x>
+ c \

y> = RR>. OTBET:Z_RR

KpuTepuu oLeHMBaHHUs

Kaxxgoe 3a/jaHyie OI{eHUBaeTCs OT/e/IbHO.
[11kasia OIleHHBAHUS PeIleHHs 3a1aum:

Bamibl Kpurtepun
0 6a1oB [TosHOE OTCYTCTBHE peLleHust
0,3 6anna 3aziaya pellieHa MeHee YeM Ha IIOJIOBUHY,

WA [JIOTyILeHbl Cojiep)KaTe/lbHble ONIMOKA B
aJIrOpPUTMe pelleHus

0,5 6anna 3ajjaua pellleHa He TIOJIHOCTbIO, HO Oosee
yem Ha TI0JIOBUHY, W1 JOMyLL[eHbI
BbIUMC/IUTE/IbHbIE OIIMOKM, TIOB/MSIBILINE HA XOf
pelieHust 3a/jlaum

0,7 6anna 3amaya peleHa, HO JIONyIIeHbI
HEe3HAUUTe/IbHbIe BHIUNC/IUTE/IbHBIE OLTUOKH, He
BJ/IMSIOIIME Ha X0/ pellieHust 3a/jlauu

16ann 3a/1aua peleHa BepHO

Bamniel cyMMUpyeTcs TI0 BCeli KOHTPOJIbHOM paboTe U MepeBOASTCS B OL|EHKY T10
cleiyroLLen 1IKarie:

Bbanisl Ouenka

Memee 3 6anioB «HeyznoBieTBOpUTETLHO»

3---4, 7 6annos «Y [I0B/IETBOPUTE/THHO»




4,7---5,5 GasioB

«Xopouo»

5,5---6 Oas10B

«OTaMgHO»

Onpoc no Teopuun

1. a) ChopmynupyiiTe omnpe/iesieHre TIOTOUeYHOW CXOAUMOCTU (PYHKI[MOHA/IbHOM

MoC/IeIOBaTeIbHOCTH ii,(X) Ha MHOXKeCTBe X.

6) Chopmynupyiite oripeiesieHrie pABHOMEPHOW CXOJAUMOCTH (PYHKI[MOHATbHOU

10C/IeIOBAaTeIbHOCTH ii,(X) Ha MHOXecCTBe X.

2. Chopmysnupyiite Teopemy Abenst 0 CXOAUMOCTH CTEIIEHHOTO Psi/ia.
3. CopmynupyiiTe TeopeMy 0 MUHUMAaTLHOM CBOMCTBe K03(huiirieHToB Dyphe.
4. 3amummre 060k (Ha Bam  BbIOOpP) TPHU3HAK PABHOMEPHOM CXOJUMOCTH

(GYHKLMOHAIBHOTO psija.

IToxa3are/siu U KpUTepHH OL|eHMBaHUS ONPOCOB M0 TeOpHH (B TOM YHC/Ie U KO/VIOKBHYM)

IToka3zaTenu

Kpurepuu

4-6annbHas mKasna (ypoBeHb
OCBOEHUS)

Hanmuwre TpebyeMbIX Ompe/ie/ieHuH,
¢dhopmyJi, TeOpeM U T.1.;

ry1y61Ha U IPOYHOCTDb YCBOEHUS
TPOrPaMMHOTO MaTepHaJia,;

II0JIHOTaA, IT0C/1IeA0BaTe/IbHOCTD,
rPaMOTHOCTB U JIOTUYHOCTHL OTBETOB
TIpY BUJON3MEHEHWHU 3a/IaHUs;

CryneHT cBOOOJHO CIIPABJISETCS C
MOCTaB/IEHHbIMH 3a/jlayaMu, 3HaeT
Marepuari;

[TokasbiBaeT riyboKoe U MpoyHoe
yCBOEHUe TIPOrpaMMHOro
Marepuarsa;

[leMOHCTpUpYyeT I0JIHbIe,
rocjiejoBare/ibHble, [PaMOTHbIE U
JIOTUYEeCKU U371araeMble OTBETHI [PU
BUZIOU3MEHEeHWH 3a/laHus;

OT/IMYHO (TTOBBIIIEHHBINA
YPOBEHb)

CTy,E[EHT Ha BOIIPOCHI JadeT B Lje/IOM BepHbIe
OTBETHI;

I'pamoTHO  wm3maraer  Martepuian  Ge3
CyljeCTBeHHbIX HEeTOUYHOCTeMW B OTBETEe Ha
BOIIPOC;

JeMmoHcTpupyer
Toc/iefioBaTe/IbHbIe, JIOTUUeCKU
M3/1araemMble OTBETHI C HeOOJBIINMU
HEeTOUYHOCTSMMU TPU

BU/IOM3MeHeHUH 3ajaHusl;

Xopotiio
(6a30BbIii YpPOBEHB)

CTyZieHTOM 3aJjaHue MOHSTO MPaBU/BHO, B
LleJIOM  OpHUEeHTUpYeTCsi B  TeMaTuKe
yuebHOrO  Kypca, HO  WCIIBITHIBAeT
nmpo0sieMbl C  PacKpbITHEM KOHKDETHBIX
BOMNPOCOB;

OCHOBHBIE 3JIEMEeHTBbl MaTepyasa yCBOEHSI,
OJHaKO TIpU  OTBeTe  [JOIYyCKarTCs
HETOUHOCTH U BO3MOXXHbI HEZI0CTaTOUHO
TipaBWIbHbIE (HOPMYIUPOBKH;

Y 10B/I€TBOPUTE/TBHO
(TIOpOTOBLIi YPOBEHB)




OCHOBHBIX 3JIEMEHTOB MaTepuasia.

CTy[eHT Ha BOMNpPOCH! JjaeT HerpaBuiabHble | HeynoBneTBopUTensHO
OTBeTbI, [EMOHCTPHPYET He3HaHHe Jake | (YpoBeHb He C)OPMHPOBAH)

Bonpochl /11 NOAT0OTOBKHU K 3K3aMeHY 3a MepBblil ceMecTp

AKCHOMBI MHOXXeCTBA [IeMCTBUTE/IbHBIX urces. TouHasi BepXHsisi FPaHb.

TeopeMa 0 TOUHOW HV)KHEN TPaHU.

[Tpunun Apxumesa

UucoBas rocief0BaTe/IbHOCTb, Ipejier.

Teopemsl 00 OrpaHUYeHHOCTH CXOAALLeNCs 110C/1el0BaTe/IbHOCTH
e/JMHCTBeHHOCTH Mpejiena

TeopeMsl 0 Mpefe/IbHOM I1epexo/ie B HepaBeHCTBax.

Teopema Betliepirpacca 0 MOHOTOHHBIX T10C/Ie/OBAaTe@TbHOCTSIX.

Uucrno «ex.

BeckoHeuyHO MaJible 110C/IeJ0BaTe/IbHOCTH, CBOKMCTBA

ApudmeTrueckre oreparum €O CXOASIUMUCS MOC/e/10BaTe/TbHOCTSIMU.

Kpurepuii Ko cxoaumMocT# noc/eioBaTe/IbHOCTH.

[TopnocnenoBaTenbHOCTh. YacTruHeki nipefen. Teopema bonbijano-Beriepiurpacca
TeopeMbl 0 BepXHEM U HIKHEM Ipejiesiax.

BeckoHeuHo 60JTbILIME TIOC/IE0BATETEHOCTH.

[IpenenbHas TOUKa MHOXKECTBA, /iBa OTpe/ie/IeHNs], SKBUBa/IeHTHOCTD.

Onpepenennss 1o Komm u mno TefiHe mipesena GyHKIMM B TOUKe, TeopemMa 00

5KBHUBA/IEHTHOCTH.

ApudmeTrueckue ornepaijuu U rpepen GyHKIUU.

Kpurepuii Komm cyiijectBoBaHus rpejiesia (PyHKIUK.

Pacmmpenue noHsATUS Tipefiesia QyHKIMU, OJJHOCTOPOHHUE TIpe/iebl.
[TepBbIii 3aMeuaTebHBIN Mpejer.

Bropoii 3ameuaTenbHbiv nipegesn. CrieCcTBUS.

[Tpezesibl MOHOTOHHBIX (DYHKILIMMA.

HenpepbiBHOCTH (yHKLIMM B TOuKe. ApU(MeTHUeCcKWe oOrepalud W  HeNpepbIBHOCTD.

HeripepbIBHOCTb C/I0’)KHOM (DYHKLIMM.

ITepBas Teopema Beliepiirpacca

Btopasi Teopema Beliepiitpacca

Teopema bosbrjano-Koruu.

PaBHOMepHast HenpepbIBHOCTL. Teopema Kantopa

HernpepbIBHOCT ¥ TOUKM pa3pbiBa MOHOTOHHBIX (DYHKIIUM.

Ob6patHas dyHkuys. Teopema 0 CyIeCTBOBaHHUU U HETIPEPLIBHOCTH.
OnemMeHTapHble PyHKL[MK. TeopeMa 0 HelpepbIBHOCTH.

CpaBHeHre O€CKOHEUHO MaJibiX.

Muddepeniypyemocth GyHKIMM B Touke. [IpousBoaHas. Juddepeniya.
I'padmueckuii cmbica guddepentppyemoctu. KacarenbHasi K rpadyiKy, ypaBHEHHe.
Ces13b «aupdepeHLIPYeMOCTh - HEMPePLIBHOCTb».

[Tparwia guddepenipoBanys. Tab/iija MPOU3BOAHBIX.

Crapimve mpou3BoHbIe U quddepenimabl. dopmysia JlerbHuUIa

Touku Bo3pacTaHusi, yobiBaHUs, IKcTpemyMa Teopema Pepma

Teopemsl Poss, Jlarpanka u Komm.

ITpaBwuno JlonuTas.

®opmyia Teiinopa-Ileano.

®opmyna Teitnopa-Jlarpanka

OcCHOBHBIE pa3/oKeHusl.



Y c10BHMst MOHOTOHHOCTH.

YcnoBus 3kCcTpemyma

Beinykble QyHKIWH, YCTIOBUS BBIMYKIOCTU. Touku rneperuba.

ACUMIITOTBI.

[TocTtpoenue rpadmKoB GHyHKLHIA.

[TapameTpuuecku 3a/laHHbIe KprBble U PyHKLMU. [TocTpoeHre KPUBBIX.
[TpubsxeHHOe pellieHre YpaBHeHHUH.

Bonpochkl /11 NOATOTOBKHU K 3K3aMeHy 3a BTOPOH ceMecTp

[TepBooOpa3Hasi, Heolpee/eHHbIN HHTerpasl. IIpocTeiiiiiie CBOMCTBA.
WHTerpupoBaHue NoACTaHOBKOM U 110 YaCTsIM.

WHTerpupoBaHye palioHaIbLHBIX QYHKI[HI.

WHTerpupoBaHue WppaLyoHanbHbIX QyHKIUH.

WuTerpupyemocTts GyHKI[MY TI0 PMaHy: OCHOBHbIE CBOMCTBA.

OrpaHn4eHHOCTh UHTErpUpyeMoii o PumMany GyHKIMK.

Cymmel [Jap0y, cBOMCTBA.

KpuTtepuii uHTerpupyemMoctu rno Pumany.

CBolicTBa MHTErpupyeMbix (QYHKIIUM U orpefie/ieHHOT0 UHTerpara.

OLeHKM orpe/ie/IeHHOr0 UHTerpasa, TeoOpeMbl O CpeJHEM.

Knaccel uHTerpupyembix (yHKIMA.

WHTerpan c nepeMeHHbIM BEpXHUM Tpe/ie/ioM, CBOMCTBA.

dopmyna HetotoHa — JleiibHwma.

3aMeHa nepeMeHHOU Y MHTerpupoBaHue M0 YacTsM JJis ONpe/Jie/IeHHOT0 UHTerpara.
[TpunoskeHus onpeziesieHHOro UHTerpana. [lj1vHa KpUBOM.

®opmyibl TPUOIKEHHOTO BBIUNCI/IEHUS OTIpe/ie/IeHHOTO WHTerpara.

[NToHsiTvie HeCOOCTBEHHOTO UHTETPasia, OCHOBHBIE BapraHThl. CxoaumocTs. Kpurepuii Komrm.
AbcomtoTHas ¥ yCJI0OBHAsE CXOAUMOCTb HeCOOCTBEHHOT'O MHTerpaia.

WHTerpasnbl OT HeOTpULIATebHBIX PYHKIMM. TeopemMbl CPaBHEHUSI.

[TpusHak AGesist — [lupuxiie CXOAUMOCTH HECOOCTBEHHOT'O MHTErpaJia.

[ToHaTHE YMC/IOBOrO Psifia, CXOAUMOCTh, CYMMa psfia.

[TpocrTeiiiiivie cBOMCTBa UMCIOBBIX psifioB. Kputepuii Koy,

AOGcosroTHas U yCIIOBHAsE CXOJUMOCTb Psifia.

[TonoxxkurenvHbie psAgbl. TeopeMbl CPaBHEHUS.

WuTerpanbHbli npr3Hak Koy — MaksopeHa.

[TpusHaku [lamambepa, Koiu, Paabe.

[TpusHak Abesnsi — [lupuxiie.

CoueTarenbHOe CBOWCTBO UKCIOBOIO psifia.

[TepectanoBka uncioBoro psizia. Teopemsl Komm u Prumana.

CrenenHoii psizi. Teopema A6Gesnisi. Paguyc u uHTepBan CXOAUMOCTH.

Psn Tetinopa. OCHOBHBIE pa3/ioXKeHUsl.

®opmyna Bannuca. @opmyna CTupauHra.

beckoHeuHble Npou3BeeHUS.

[TpoctpaHcTBO R™ , MMHENWHOCTh, CKansipHOe Tpou3BeieHre, HepaBeHCTBO LIIBapiia, HOpMa.
[TocnenoBarensHocTH B R™, cxonumocTs, kputepuid Koim, Teopema bosibliaHo — Beliepiitpacca.
MHoxecTBa B R™, 0OCHOBHbIE IPUMEPHI.

Krnaccudukaiiys Touek. OTKpbITbIe ¥ 3aMKHYThle MHO>KeCTBa. KoMIaKTHbIe MHO>KeCTBa.
@YHKIMSA HECKOJIbKUX [TepeMeHHbIX, OCHOBHbIE TTOHATHUS.

[Tpenen B Touke, cBOMCTBA. HerpepbIBHOCTS.

Teopemsl Beiiepiirpacca u KaHTopa 0 HelpepbIBHBIX Ha KOMITaKTaX (QyHKIUSIX.
OuddepentipyemMocts B Touke. YacTHble TpOM3BOAHBIe.  JloCTaTOuHble — YC/IOBUS
muddepenpyemoctu. HenpepobiBHas auddepenuypyeMocTs. duddepenipar.
'eomeTpuueckuii cMbICa AU QpepeHIMPYeMOCTH, KacaTe/lbHasi IJIOCKOCTb.



OuddepeHiipyeMocTb  Cn0)KHOM  (yHKIMM. VIHBapuaHTHOCTH (opMmbl  aAuddepeHiyana.

[TpousBoHas 10 HampaB/eHUIO, TPa/IeHT, CBOWCTBA.

Crapiuue 1pou3Bo/HbIe, TeOPeMa O CMelllaHHbIX [POM3BO/JHbIX.
Crapume auddepeHiiansl, onpeseneHye, BbIUUCIEHe.
®opmyina Teiinopa.

Touku 3KcTpeMyma, TeopeMa Pepma. Y C/10BUsI BTOPOTO MOPsAKa.
Teopema 06 obpaTHOM GyHKLHH.

Teopema 0 HesIBHOM (PyHKLIMU.

Bonpocsl /151 HO/JrOTOBKH K 9K3aMeHy 3a 3 ceMecTp

(DYHKL[I/IOHaJ'IbHLIe nocjienoBaTe/IbHOCTH. CXO,E[I/IMOCTL B TOUKe, Ha MHO>XeCTB€, paBHOMEpHO, B

CpeiHeM KBaJpaTUYHOM.

Kputepnii Koy paBHOMepHOW CXOLUMOCTH.

PaBHOMepHas CXOAUMOCTb U HElpPepbIBHOCTb.

PaBHOMepHast CXOAUMOCTb U UHTeIPUPOBaHuUe.

PaBHOMepHast cx0AUMOCTb U JuddepeHpoBaHye.

@®yHKLMOHaNbHbIe psAbl BapraHThl CXO4UMOCTH.

[Tpu3Haky paBHOMEPHOM CXOAUMOCTH (PYHKLIMOHAIbHBIX PSZIOB.

CBolicTBa paBHOMEPHO CXOZSIIUXCST (PYHKIIMOHABHBIX PS/IOB.

CrereHHble psiibl. Teopema AGerisi.

Pamnyc cxogumoctu. ®opmyna Kowuv-Azgamapa.

OuddepeniipoBaHyie v HHTETPUPOBaHKe CTEIeHHbIX PSi/IOB.

Psi Tetinopa.

OCHOBHBIe pa3/oKeHusl B CTeleHHbIe PS/ibl

TpuroHnometpuueckasi cuctema. CorictBa. Py ®ypoe.

EBkmupoBo  mpoctpaHcTBOo.  OcHOBHOM — mpuMmep.  OpTOHOPMHpPOBaHHBIE
MuHuMasbHOe CBONCTBO K03 duiiieHTOB Dyphe.

HepagenctBo beccesnisi. Cnencrsue.

[Tpeobpa3oBaHue YaCTUUHBIX CyMM psifia @ypre. Azapa Jupuxiie, cBolCcTBa
Teopema j10KaM3aLyu.

Teopema o cxouMocTH psifia Pypbe [J1s KyCOUHO - AuddepeHLiipyeMol GyHKLMH.

Anpa deliepa, corcTBa. Teopema Deliepa.

Teopema Beitepiurpacca.

[TonHOTa TpUroHOMeTpUUeCKoM cucteMbl. PaBeHcTBO [TapceBarnsi.
WuTerpansl c napameTpoM. TeopeMbl O HEMPEPbIBHOCTH.
IuddepentiipoBanye nHTerpasa 1o napameTpy.

Teopema 0 MTOBTOPHOM UHTErPUPOBAHUM.

HecobcTBeHHBIe UHTerpasibl ¢ mapameTpoM. OCHOBHBIE TIOHSITHSI.
[Tpu3Haky paBHOMEPHOW CXOAMMOCTH UHTerpara.

CBsI3b MHTerpasoB C (PyHKLJMOHA/IbHBIMU [10C/Ie[,0BaTe/IbHOCTSIMM.

TeopeMbl 0 HEMPEPLIBHOCTH, AU(PepeHLMPOBaHNY U IOBTOPHOM UHTErPUPOBAHUM.

I'-pynkuys u B-dynkius, cBoiicta

Mepa KopgaHa - cxeMa onpezeneHusl.

Kpurepuii usmepumocty.

ApnnutrBHOCTE Mephl 2KopaHa.

Teopema o Mepe rpacdvka HerpepbIBHOM (YHKIMH.

[Tpumepsl U3MEPHUMBIX Y HEM3MEPUMbIX MHOXKECTB.

KpaTHble uHTerpassbl; onpejeneHye, CBOWCTBA.

CBefileHre KPaTHOTO UHTErPUPOBAHUSI K TIOBTOPHOMY.

3ameHa nepeMeHHbIX B KPaTHbIX MHTerpanax. [Ipumepsl.

KpuBble Ha MI0CKOCTH H B TIpocTpaHcTBe. OCHOBHbIE MOHATHS U (PAKTHI,
KpuBonuHeliHble unTerpasns! 1-ro tuna. CBorcTBa

KpuBosiiHelinbie uHTerpabl 2-ro Tumna CBolicTBa

®opmyia ['puna

He3aBUCHMOCTE KpHMBOIMHEWHOTO MHTerpasa OT MyTH.
[ToBepxHOCTH, criocoObI 3afanusi. Hopmarb, KacaTesibHast TJIOCKOCTb.

CHUCTeMBbI



[Tnoiaae IOBEPXHOCTH.

[ToBepxHOCTHBIE UHTerpasbl 1 -ro Tuna CBOMCTBa.
[ToBepxHOCTHBIe MHTerpasbl 2-ro tvna CBOUCTBaA.

OJIeMeHTbI TeOPUH T10JI.

TecTsl A1 caMONPOBEPKH NPH MOAr0TOBKeE K JK3aMeHy.

IIpoBepka cpopmupoBanHocTu KomnereHnuu OITK-1

Bonpocel no 1 cemectpy

Bonpoc 1. Haiitu nipezien ocieoBaTeIbHOCTH

Bonpoc 2. BeruncauTs npeen S0
SHHHEX

_ 5n—6n?

;2ni+1

Bonpoc 3. Yka3aTh 9KBUBa/IEHTHYIO O@CKOHEUHO Masyl0 BeTMUUHY A1 1- coS2X Tipu

Bomnpoc 4. Beruncymmrs rpegen f

21
x

Bonpoc 5. ITpoussoanas GyHkupuu y = e* — [n2 B Touke Xy = [n3 paBHa

1)

2) 3 14

5)

18

17,5 |9 |8,

5|6

Bonpoc 6. KacaresbHast K rpaduky QyHKLuM i = X* napajuie/ibHa IpsiMoi
Y = 2x — 5IpU 3HaYeHUU X=

1)

2) 13[4

5)

-1

2 |-21]5

1

Bonpoc 7. YpaBHeHHe KacaTenbHOM K rpaduky GyHkimu iy = 3x* — 27x + 30 B TOuKe,
r/le KacaTe/IbHas NapasulesibHa npsiMoit iy = —3x — 1 umeer By,

1)

2)

3)

4)

5)

y
=6x —27

y=-3x-1

Yy
=-3x-18

y=-3x+30 |y=3x+2

Bonpoc 8. Haifti uncso Touek skctpemyma dynkmn y = (x — 1)%(x — 3)?

Bomnpoc 9. Haiitu abcuyccy Touku neperr6ba QyHKLMU i = daarcsssndVx

Bompoc 10. Ilycte mnpou3BoaHasi WMeeT BUJ,

HaiizuTte unc/io Touek S3KCTpeMyMa.

iir(x) = (x — 1)2(x2 = 2)(x2 — 4).



2
Bonpoc 11. VYnopsgouute ¢yakuuu [n'Px, ¥, e¥, %%, e‘lx, In(Inx), x'° o
CKOPOCTH POCTa MPU X —> +00

OTBeThbI
1 -3V2
2 2,5
3 x2
4 e®
5 | 1)
6 | 1)
7 3)
8 3
9 Het nepernba
10 | 4
11 | In(Inx)<In®x < x = x100 < plt™ < oVx < px

Kakzip1ii TIpaBU/IbHBIN OTBeT oljeHMBaeTcsi B 1 6asn. HabpaHHoe KoyiMuecTBO OasioB He
MeHee 10 cooTBeTCTBYeT (hOPMHUPOBAHUIO MPOBepsieMO KOMIeTeHI[MH Ha BLICOKOM ypOBHe, 8-9
OasoB — Ha MPOABUHYTOM YPOBHe, 6-7 Oasi/ioB — Ha IOPOTOBOM YPOBHE, MeHee 5 0asiyioB — HIKe
TOPOTrOBOT0 YPOBHS.

Bomnpocsi no 2 cemecTpy

1. Kakas U3 JaHHbIX (PYHKLMI SB/IS€TCA NIepBO00PasHON A1 PyHKIUM y=2X>-3x2?
a) 3x>-6x; 6) 0,5x*—x3+5; B) x*—x3, I') TAKMX HET

2. Kakas 13 JaHHbIX GYHKLWH SIB/IsIeTCS riepBoobpa3Hoi A/1s1 PyHKIUHM y=sin2x?
a) — £0s2X; 6) —cos’x; B) sin’x; r) —sin’x
3. nsa dpyskuyuu y=—1-2x° HaliguTe neppoobpasHyto, rpadyK KOTOPO IPOXOJUT Uepe3 TOUKY
M(=3; 12)
a) y= —x—§x3—2; 6) y= —x—§x3—9; B) y= —x—§x3+7; T') CBOM OTBET

4. WsBectHo, uto Fi, F2, F3— nmepBooGpasHble g f(x)=4x>-3x% Ha R, rpadmku KOTOpPBIX
rpoxozaT uepe3 Touku M(—1; 2), N(1; 4), K(2; 5) cooTrBeTcTBeHHO. [Tepeunciure, B KakoM
ropsifike (CBepxy BHU3) TpaduKu 3TUX (QyHKLMI TlepeceKaroT OCb OpJUHAT?

a) F1, | ) ,Fg; 6) Fl, F3, Fz; B) Fz, F1, F3; F) CBOH OTBeT

5. MarepuanbHasi TOUKA IBUYKETCS MPSIMOJIMHENHO CO CKOpPOCThIO V(t)=12t+4. HaiiiuTte 3aKOH
JIBIDKEHUSI TOUKH, eC/TU B MOMEHT BpeMeHH t=1c MpoiieHHbIi MyTh coCcTaBuil 12 m.

a) s(t)=6t>+4t+2; 0) s(t)=3t>+4t; B) s(t)=6t>+2t-2; T) CBOiA

OTBeT

6. Kakoe paccrosiHve nipoiiieT MaTepuabHasi TOUKa (CM. 3a/laHue 5) 3a TepBble 3 CeKYH/bI
CBOET0 [IBWKEHUS?

a) 68 m; 0) 60 m; B) 39 M; I') CBOH OTBET
7. HaiiiuTte HauMeHblllee 3HaueHUe TiepBooOpasHoi GyHKIMU y=2x+4, mpoxojsiieli uepe3s
TOUKY (2; 8)
a) —8; 0) —4; B) —6; ') CBOM OTBET

8. Haiizute nepsooGpasnyro GyHKLuIo A5 GyHkimu f(x) = -tg’x
a)-x +ctgx+C;06) 1/3tg3x+C B) -x-tgx+C r)x-tgx + C



2 1
P e aarcsssn

9. VccnepoBaTh CXOAUMOCTD PAZOB Y~
n=1

n=1 3 3
n n
a) oba cxogsaTes ; 6) oba pacXoAsTcs; B) TEpBbIA CXOAWUTCS, BTOPOH PacXOAMTCS;
PaCXO/UTCs, BTOPOU CXOJUTCSI.
[ o0 n
10. Haiitt MHTEpBaI CXOAUMOCTH CTENeHHOro psifa Yo  (—1)

a) (-o0;00) ;6) (=1;1); B) [-1;1]; 1) [2;4]
11. z = xsssn(xy) . YKaxxuTe BepHOE PaBEHCTBO

ddzz — -6 ddzz _ . ddzz .
a) - xcos(xy) ; 6) o ycos(xy) ; B) - sssn(xy) + xycos(xy) ;

r) ;;iz = (xy + 1)cos(xy)

i 2tttx
12. BbIUMC/IUTD gf sz—dx

a) 2; 0) 1/2; B) He CYyILleCTBYeT; ') CBOM OTBET

13. HaiiTu rioniage GUryphl, orpaHAdeHHo rpaduKamMu y=X’—2X+2; y=x
a) 1/3; 0) 1/6; B) 1/9; r)2/3

OTBeThI
1(2(3|4(5|6|7|8|9|10|11|12]|13

6)|a|6)|B)|a|r)|a|r)|r)|r)|B)|r)]|0)

T') MepBbIi

Kak/ib1ii TIpaBU/IbHBIN OTBeT oljeHuBaeTcsi B 1 6ann. HabpaHHoe KouecTBO OasiioB He
MeHee 12 cOOTBeTCTBYeT (hOPMHUPOBAHUIO MPOBePsieMOl KOMIIeTeHIIMM Ha BbICOKOM YpOBHe, 10-
11 6annoB — Ha TIPOJBHUHYTOM ypOBHe, 8-9 06a/oB — Ha TIOPOTOBOM ypOBHeE, MeHee 7 0asioB —

HIDKe TTOPOrOBOT0 YPOBHSI

Bonpocel no 3 cemecTpy

/.
[4 dx f o ix, y)dy

1 B n1BoiiHOM MHTerpane 1) f; dx f 3 ii(x, y)dy;
f f ii(x, y)dxdy nepeiitn x ) fo dx fo ii(x, y)dy + f | dx f (3)—x ii(x, y)dy;
TIOBTOPHOMY HHTerpaiy 3 S f iix, y)d
[ dx [ iilx, y)dy, ecm 0 vy 3y
IpaHMLIA 33/]aHa YPaBHEHUsIMH y=2X, 4 f 0 dx f 2 di(x, y)dy + f ) dx f 0 ii(x, y)dy
x+y=3, y=0.

2 BHHTerpane o 1) f V2 dx f ii(x, y)dy;
fo duf,” it s d i(x, y)dy;
TIOMeHSITh TIpe/ie/Tbl HHTerPUPOBaHHs 2 f 0 dx f 0 ii(oe, y)dy+ f 1 * f Q i, y)dy;

3) f f ii(x, y)dy + fl dx [, o ii(x, y)dy; 4 |

IOBEPXHOCTAMU 6

3 BbIuMc/IUTh IBOMHOM MHTErpasl HTm —2;2)— = ; 3) ! lJ:l “ 4)2;5) In”="""
f r ii(x, y)dxdy, ecru obnacts 6)1; 7) (e — 11)%; 8)?9) §l’n2 _ _LO)l ?/g’
VHTEerp1pOBaHKs 3a/jaHa KakK 1 3’
={(,y):0<x<10<y<
2}.
4 Haiitit 06beM Tesa, OrpaHUYeHHOTO 1) 2277 2) 16; 3) 27; 4) 45; 5)




z=x+12Ax=0,y=0,z 6)403;7) —;8) — ;94— ;10—
=0,x+y=1 3 3’ 5’ 5°
5 T1/101[a/1b TIIOCKOM (UTYPhI BEIUMCIISETCS 1S = j j ii(x, y)dxdy
1o dopmyze : 2)S = f f ii(x)dx
3)S = f f p(x, y)dxdy
ays= [ dxdy
5) S= [ f(x, y, z)dxdydz
6 Ha KaKOMnglgg;,;{e (YHKLIMOHA/IbHBIN psif 1) [-2,-1]12)[0, 1] 3)[1, 3/2] 4)[-1, 1]
Yieq ————€XOMTCA PaBHOMEPHO?
B 6n-7
7 Ecmu f(x) = x* -1, To Ko3puipenT as 1)0,25 2)3 3)0 4)1
pasioyKeHus JaHHOU YHKLIUH B P,
Teiinopa Y, ada,(x — 1)" pasen
OtBeTsl:
1 12 |3 4 |5 |6 |7
2) [3)[10) |5 |4 |2) |3)

Kakziplii mpaBWIbHBIA OTBeT orieHuBaeTcs B 1 Gain. HabpaHHoe kKosmmuecTBo GarmioB 7
COOTBETCTBYeT (hOPMUPOBAHUIO TIPOBEPSIEMOM KOMIIETEHIMY Ha BHICOKOM ypOBHe, 6 6asiioB — Ha
MPO/JIBUHYTOM YpPOBHe, 4-5 6a/I/IoB — Ha MOPOTOBOM YPOBHE, MeHee 4 6ajijioB — HEKe TIOPOrOBOT0
YPOBHSL.

TunoBble BAPHAHTHI IK3aMeHAI[HOHHOM padoThI 3a 1 cemecTp

Tema 1. ucnosble MHOCECmMEaA U NOC/1e008amenbHOCmMu
CdopmynupyiiTe co BceMu He0OXOAUMBIMH OTTpe/ie/IeHUsIMU aKCUOMY O CYII[eCTBOBaHUN

1.

TOYHOM BepxHel IpaHu Jijisl UMC/I0OBOTO MHOKeCTBa.
CdopmynupyiiTe TeopeMy O BJIO’KEHHBIX OTpe3Kax.
[okaxkuTe, UTO CXOZSAIIASICS TIOC/Ie/JOBATeIbHOCTD SIBSIeTCSl yHZAAMeHTa/IbHOM.

2.
3.
4.

,Z[OKEBEITB, UTO eC/IM y IToC/1Ie0BaTe/IbHOCTHU {xn} HeT KOHEUHBbIX YaCTUYHBIX IIpe/ie/ioB,

TO |x,| — ©o0.

Tema 2. I1peden u HenpepblBHOCMb PyHKYUU.
CdopmynupyiiTe oTpULjaHKe K OTpeie/IeHHEo rpefesia (QyHKIMH ii(X) P X — —0oo 110

5.

Kormm.

6.

7.

8.

CdopmynupyiiTe 1 foKakuUTe repByto Teopemy bosibliaHo-Koim asist pyHKImi,
HernpepbLIBHbIX Ha OTPe3Ke.
Hokaxkute, uto pyHKLus OupuxieD(x) = {
pa3pbIBHA B KaXK/JOM TOUKe.
Ilycte GyHKIws 7i(X) HerpepsiBHA Ha oTpe3Ke [aa, bb] v He PUHKUMAET Ha HEM HYJIEBOTO

3HaueHus. JIokaxkuTe, uto cyiectByeT m0 Takoe, UTo [yist BCeX X U3 oTpesKa [aa, bb] |ii(x)| >

m.

Tema 3. TIpou3eooHble u oucppepeHyuanbl pyHKyuu.
CdopmynupyiiTe TeopeMy 0 IPOM3BOJHOW YaCTHOT'O /IBYX (DYHKLIUH.

9.



10. CdopmynupyiiTe 1 JOKaXXUTe TeOPeMY O JOCTaTOYHOM YC/IOBUM JIOKA/IbHOT'O

3KCTpeMyMa JiBaXK/ibl AU depeHLpyeMoii (yHKLMM B JaHHOW TOUKe.

11. CdopmynupyiiTe onpe/jenieHre BbIMYK/I0M Ha TpoMexyTKe pyHkuyu. Chopmynupyiite

TeopeMy O JOCTaTOYHOM YCJIOBUM BBIMYKJIOCTH AU depeHLupyeMoil (pyHKLMH.

12.  Cdopmynupyiite MOHSATHE TOUKH yCTPAHUMOTO pa3pbiBa GyHKIMH ii(X); JoonpesenuTe

byHKLmIO 71(X) = ln(2x—3)—4l115 TI0 HeTNPepLIBHOCTH B TOUKe YCTPAHUMOTO pa3pbiBa U BLIUKCIIUTE,
o

WCIT0/1b3Y$1 OTIpefiesieHue, NepBYI0 MPOU3BOJHYIO B 3TOM TOUKE.

13.  Ilycts dhyHkuus ii(x) HerpepsisHa Ha [0,1], suddepentmpyema Ha (0,1), ii(0) = 4,

ii(1) = 2, iir(x)2. TIpuBeguTe 060CHOBAHHOE J0KA3aTe/NLCTBO, UTO i(X) — IMHelHast PyHKIUS.

Tema 1. Yucnoeble MHOJCeCcmsa u nocaedosamenbHOCMU oasn

1 | [IpuBeaeHb! HOpMyIHUPOBKU

orpeziesieHHsI OrPAHUYEHHOI'0 CBePXY MHOXKeCTBa, 0.5
aKCHOMBI O CyIlleCTBOBaHUM TOYHOM BepXHel rPaHu [i/isl UMCI0BOT0 0.5 16anmn
MHO>KeCTBa.

2 | IIpuBeseHb! (HOPpMYIUPOBKH

CUCTEMbI BJIOXKEHHBIX TPOMEKYTKOB; 0.5
TeopeMbl BeiiepiuTpacca; 0.5 1.5
TeopeMbl O BJIOXKeHHBIX OTpe3Kax. 0.5 Ganna

3 | I[IpuBeneHbl GOpMYTMPOBKHU

orpezienieHus: GyHjaMeHTalbHOM MOC/e/10BaTeIbHOCTH; 0.5 2
CXO/IsAIelCs TI0C/Ie/I0BaTe/TbHOCTH; 0.5 Oanna
TPOBe/IeHO [10Ka3aTeIbCTBO (haKTa, UTO CXOZSIIAsICS Ho 1
T10C/1e/I0BaTeTbHOCTD SIB/sieTCsl (PyHAaMeHTaTbHOM. Ganna

4 | [IpuBesneHbl POPMYTUPOBKU

orpezesieHus TOAI0C/Ie0BaTe/IbHOCTA U YaCTUYHOIO TIpejiesia; 0.5 2
CXOJIAIIENCS TIOC/IeJ0BATeIbHOCTH; Oanna
MPOBE/IEHO /10KA3aTe/IbCTBO METO/IOM OT ITPOTHUBHOTI'O, UTO €C/TH Y o 1,5
MOC/IeIOBATEe/IbHOCTH {X;,} HET KOHEUHBIX YaCTHUUHBIX MPE/IeI0B, TO Oanna

|xul — 0.

Tema 2. TIpeden u HenpepblBHOCMb (PYHKYUU.

5 | IlpuBesieHbl (hOPMYIUPOBKH
orpeiesieHuys ripeziena QyHKun ii(x) mpu x — —oco o Korrw; 05 1 Gayt
TIOCTPOEHO OTPHI[AHHE K OTIpe/IeJIeHHIO mpefiesia (pyHKIwmH ii(x) rpu 0.5
X — —oo no Korm.




[TpuBeeHa hopMy/IMpOBKa

orpe/iesieHus1 HelpepbIBHOM (YHKLIMU U TlepBoi TeopeMbl bosbijaHo- 0.5 2
Koty 151 pyHKI[UM, HeTIpepbIBHON Ha OTPe3Ke; 6aia
TIPUBE/IEHO I0Ka3aTebCTBO nepBou Teopembl bosbLiano-Komm ais Ho 1,5
(GyHKI[UH, HeTIpepLIBHBIX Ha OTpe3Ke. fasuia
[TpuBeeHa hopMy/IMPOBKa 0.5 1.5
orpe/ie/ieHus1 HeMPePbIBHOM B TOUKe (PYHKLIUU; basia
TPOBe/IeHO [J0Ka3aTebCTBO Pa3pbIHOCTH GYHKIUM Jupuxie B KaXKJou o 1
TOUKe Samia
[TpoBezieHO OKa3aTenbCTBO (PaKTa COXpaHeHUs 3HaKa (DyHKIMU Ha 1 2
MIPOMEXKYTKE; bania
Moka3aHo, uto cyiectByeT 10 Takoe, UTO /iJisl BCEX X U3 OTpe3Ka 1
[a,b] lii(x)| > m.
Tema 3. TIpouseooHble u oucppepeHyuanbl pyHKyuu.
CdopmynupyiiTe TeopeMy O TTPOM3BOAHOM YaCTHOTO BYX (DYHKLIAM. 0.5 0.5
Ganna
[TpuBenena popmyarpoBKa 1.5
TeopeMbI 0 JOCTaTOUHOM YC/IOBUU JIOKA/IbHOTO 3KCTPeMYMa ABaXK/[bI 0.5 basia
nmuddepenipyemoii GyHKI[UU B JaHHOM TOUKe;
NpUBe/IeHO /10Ka3aTe/TbCTBO TeOPEMBI. To 1
banna
[TpuBeneHa hopmy/IMpOBKa
oripe/iesieHUsT BBITTYK/ION Ha MPOMEXYTKe QYHKLUY; 0.5 1 6amn
CdopmynupoBaHa TeopeMa 0 JOCTaTOYHOM YCJIOBUU BBIMTYKIOCTH 0.5
b depenpyemont GyHKIUM.
[TpuBesneHa hopMyIMpoBKa
oTpe/ie/IeHHsI TOUKKA YCTPAHUMOTO pa3phiBa GYHKIMH ii(X); 0.5
BBIUKMC/IeH i(X) 1
000CHOBaHO footmpeiesieHa (GYHKIHS 110 HETIPEPBIBHOCTH B TOUKE 0.5 3
YCTPaHUMOI'O pa3phbIBa; Oasia
Ho 1
BBIUKCJ/IEHA 10 OTIpe/le/IeHUI0 TepBasi IPOM3BO/HAs B TOUKe X=4, fasia
[TpoBeeHa rpoBepKa (akTta, uTo JMHeiHas PyHKLIYs yA0BIeTBOPsieT 0.5 1.5
TpebOBaHUAM; 6anna
ITokasaHo, uTo iro0ast Apyras PyHKI[US C TAKUMUA CBOWCTBAMHU HOo 1
COBMA/IaeT C JIMHEeNHOM. banna




MakcruManbHOe KoyiiuecTBo 0annoB - 20.5
I171s1 BBICTAB/IEHUS OL[€HKH 3a 9K3aMeH MCII0J/Ib3yeTcs cieaytoliias popmyiia:
Yucsio 5K3aMeHalMOHHBIX 6a/u10B X 2 + 6asuiel 3a ceMectp = 41+ =

TunoBoii BapuaHT K3aMeHallMOHHOU PaboThI 3a 2 ceMecTp

Tema HeonpedeneHHbili uHmez2pan, uHmezpan Pumana.

1. CdopmynmrpoBaTh oripeesieHre epBooOpa3HoOii.
2. Tlycts F (x ) — ogHa 13 epBooOpa3HbIX GYHKIMM [i(X) = ! npuuem F (Z) =1
T+cosx’ 4

3n
Hatigute F (T)'
3. CdopmynupyiiTe TeopeMy 0 HEOOXOJUMOM M JOCTaTOYHOM YCJIOBUM UHTETPUPYEMOCTH
¢dbynkuu f (x) Ha cermeHTe [a,b].
4. Tlycts dyukius f uHTErpHpyema Ha otpeske [a, b]. [lokaxkure, uto dyHkims |ii|
WHTerprpyeMa Ha oTpe3ke [a, b]. BepHo yiu oOpaTHoe yTBepkaeHue?

Tema Onpedenennbliil uHmezpan Pumana. HecobcmeeHHble uHmezpabl
5. CdopmynupoBarts 1 fioKa3atb ¢popmyny HetoroHa-JleiibHuIa.

1
. mf arcsxxnt dt
6. Haiitu [ssm *

x—0 X

7. CdopMyupoBaTh orpe/iesieHre HeCOOCTBEHHOTO MHTeTpasia OT HeOrPaHUYeHHOU
GbyHKLIMU.

8. CdopmynupoBaTh U [J0Ka3aThb MepBblii IPU3HAK CPAaBHEHUS /17151 HeCOOCTBEHHBIX
VIHTErpaoB OT HeOTPAHUUEHHBIX Ha IPOMEeXXYTKe (DYHKLIMH, T.e. /1711 UHTerpasioB 2 poja.

Tema Yucnosbie psobl.
9. CdopmynupoBarTh U [jl0Ka3aTh NpU3HaK J¥puxiie CX0JUMOCTH YMCI0BOIO psifia.

10. Ecma psag Y cxXoauTCs U Issm % — 1, 1o MOXKHO M YTBepsK/aTh, UTO psif
4 n—oo in
> b, cxopurcs?

11. Mo>KHO /11 ITIepecTaBUTh C/laraeMble UHMCI0BOIO pajia )y, , UTOOBI CymMMa

Ve

MOJIy4eHHOr o psija paBHsiiack 107

Tema DyHKYuUu MHO2UX NepeMeHHbIX
12. Tlyctb pynkums f HerpepsbiBHa. [loka3aTk, UTo MHOXecTBO D Touek npoctpaHcTBa R"

nst Kotopbix { f(X1,X2,...Xn)>0} oTKpeITO. (MOKHO CUHTaTh, YTO D MHOKECTBO Ha
mockoctu: D= {ii(x, y) > 0})

13. JJoKasaTb, UTO eC/IM YUC/IOBbIe NOC/e/J0BaTe/IbHOCTU Xn M Yn SBJISIFOTCS
(GbyHJamMeHTabHBIMY, TO MOC/Ie/J0BaTeIbHOCTb TOUEK (Xn, Yn ) SIB/ISIETCS
dbyHaaMeHTabHOM.

14. 3anucate onpefieneHve v depeHMpyeMoCTH (PYHKLIMU IBYX NlepeMeHHbIX. [IpuBecTu
reoMeTpUYeCKyH0 WITFOCTPALUIO NOHATHUS AU depeHLpyeMOCTH A/ c1ydast (PyHKLUU
[IByX TlepeMeHHBIX.



Tema 1. Qucnosble MHOXCecmea u nocaedosamenbHOCMU e
[TpuBeseHbI POPMYTUPOBKU

onpe/ie/IeHUs] OTPaHUYEHHOT0 CBEPXY MHOJKeCTBa; 0.5

aKCMOMBI O CYII|eCTBOBAaHWH TOUHOM BepXHeU rpaHu AJisi YUUCI0BOTO 0.5 16ann
MHO>KeCTBa.

[IpuBeeHbI (OPMYITUPOBKHU

CHCTeMbI BJIO)KEHHBIX TTPOMEXKYTKOB; 0.5

TeopeMbl BeliepiiiTpacca; 0.5 1.5
TeopeMbl O B/I0YKEHHBIX OTpe3Kax. 0.5 Oanna
[TpuBeeHbI POPMYTUPOBKU

onpeieneHus: GyHgaMeHTaIbHOM MOC/ej0BaTe/IbHOCTH; 0.5 2
CXo/isAIelcs TIoC/Ie/IoBaTe/TbHOCTH; 0.5 banna
TPOBe/IeHO /10Ka3aTe/IbCTBO (haKTa, UTO CXOASIIAsICS Ho 1
10C/1e[I0BaTeIbHOCTD SIB/sieTCsl PyHAaMeHTaTbHOM. Oasna
[TpuBeseHbI POPMYTUPOBKU

onpe/ie/ieHUs MOAINOCIe0BATe/IbHOCTH M YaCTUUHOT O Tpejiena; 0.5 2
CXO/ISIIIeMCs MOoC/IeJ0BaTe/IbHOCTY; basnna
IIpOBe/IeHO [10Ka3aTe/IbCTBO MeTOL0M OT IIPOTUBHOI'O, UTO €C/IN y Ho 1,5
MOC/IeIOBAaTe/IbHOCTH {X;,} HET KOHEUHBIX YaCTHUHBIX MPE/IeIOB, TO basnna

|xal — o0.

Tema 2. TIpeden u HenpepblBHOCMb (PYHKYUU.

[TpuBeeHbI POPMYTUPOBKU

orpeiesieHus rpeziena QyHKLuu ii(x) mpu x — —co o Korry; 05 1 Gat
MIOCTPOEHO OTPHIIAHKE K OIpeIe/IeHHIO rpeena (QyHKImu ii(x) mpu 0.5

X — —oo no Koru.

[TpuBesneHa ¢hopMynMpoBKa

orpe/iesieHus1 HeNpepbIBHOM (PYHKLMU U TlepBoi TeopeMbl bosbijaHo- 0.5 )
Korim a1 yHKIMM, HENpepbIBHOM Ha OTpe3Ke; 6aia
TIPUBE/IEHO /I0Ka3aTenbCTBO nepBou Teopembl bosbLiano-Komm ais o 1,5
(yHKI[UH, HeTIpepLIBHBIX Ha OTpe3Ke. fasa
[TpuBeseHa popmyaMpoBKa 0.5 1.5
orpe/ie/ieHUs1 HEIPePbIBHOM B TOUKe (PYHKLIUU; 6aia
TPOBe/IeHO [J0Ka3aTe/IbCTBO pa3pbIHOCTU (PYHKIMHU [IUpHXe B KaXKaou To 1

TOUKe

basuta




[TpoBefeHO f0Ka3aTeNbCTBO hakKTa COXpAHeHHs 3HaKa (PYHKIUU Ha 1 2
TIPOMEIKYTKE; banna
HokasaHo, uto cyuectByeT 10 Takoe, 4TO /Jisl BCEX X U3 OTpe3Ka 1
[a,b] lii(x)| = m.
Tema 3. TIpouseooHble u oucpepeHyuanbl pyHKyuu.
CdhopmynupyiiTe TeopeMy 0O ITPOU3BOAHOM YaCTHOTO JIBYX (hYHKILIAM. 0.5 0.5
Oasnma
[TpuBesneHa ¢hopMynMpoBKa 1.5
TeopeMbI 0 JOCTaTOUHOM YC/IOBUU JIOKA/IbHOTO 3KCTPEMYMa ABaXK (bl 0.5 fasa
muddepenipyemoii GyHKIUU B JaHHOM TOUKE;
TIPUBEZIEHO /10Ka3aTeTbCTBO TEOPEMBI. Io 1
Ganna
[TpuBesneHa ¢hopMyIMpoOBKa
orpeie/ieHUs BBIMYK/IOW Ha IPOMEXYTKe QYHKINY; 0.5 1 6ami
CdopmynupoBaHa TeopeMa O IOCTaTOYHOM YCJIOBUM BBITTYKIOCTH 0.5
nuddepeHLpyeMoit GyHKLIAN.
[TpuBeeHa hopMy/IMpPOBKa
OTpe/ie/IeHHsI TOUKH YCTPAHUMOTO pa3phiBa QyHKIMH ii(X); 0.5
BBIUMCIIEH 1i(X) 1
000CHOBaHO fjootipe/iesieHa (GYHKIIHS 110 HETIPePHIBHOCTH B TOUKE 0.5 3
yCTPaHUMOTO pa3phbiBa; Oanna
o1
BbIUKCJIEHA 110 OTIpe/le/IeHUI0 TepBasi MPOM3BO/Hasl B TOUKe X=4, basia
[TpoBegeHa rpoBepka (akTta, UTo JMHeHas (PyHKLYs y/A0BIeTBOPsSieT 0.5 1.5
TpeOOBaHUM; banna
IokasaHo, uto /rob6ast Apyras PyHKIUS C TAKUMUA CBOWCTBAMHU Ho 1
COBIIAJIAET C JIMHEMHOM. basa
TUMoBOI BapuaHT 3K3aMeHAIl[HOHHOH PadoThI 3a 3 cemecTp
Brok 1
1. Ecmm YUCI0Bas rocjiej0BaTe/IbHOCTh any, CXOJUTCH, a

(bYHKLMOHA/IBHAS  TI0C/Ie[0BATeILHOCTE  11,(X)CXOMUTCS pPaBHOMEPHO Ha MHOXecTBe X K
orpaHuueHHoW (QyHKUuM f(X), TO TmMpou3BeJeHWe 3TUX I10C/eA0BaTeTBHOCTEM CXOJUTCS
paBHOMepHO Ha X .
CdopMyMpoBaTh U /I0Ka3aTh TEOPEMY O PaBHOMEPHOM CXOJMUMOCTU U HerpepbIBHOCTH
Iu1st GyHKIIMOHATBHOTO Psifia.

2.




o oo sxxnn
3. Haiitu o6sacts E cyijecTBoBaHUsI CyMMBI psfa Y, x W UCC/Ief0BaTh ee Ha

n=1 7
JuddepeHIpyeMOCTb. n
-1
4. BbInc/mTh (s o1 ne™dx, chopMynMpoBaB HEOGXOAUMBIE TEOPEMBL.
Baok 2
5. CdopmyupoBaTh U loKas3aTk TeopeMy O Au(QepeHIpyeMOCTH UHTerpaa,
3aBUCALLETO OT [apaMeTpa.
6. Paznoxuts f(x)=(x 2+ 1)cos?(Ttm X) B CTeIeHHOM psiJ, B OKPeCTHOCTU
Xo= -1. Halit uHTepBaa CXOAUMOCTH ITOJTyYeHHOT' 0 psija.
7. CdopmynupoBats U joKa3aTb TeopeMmy Peiiepa. CHopMynrMpoBaTh Cae/jCTBUS U3 Hee.
8. Hamucate B obuieM Buze psifi @ypbe QyHKLUM 110 TPUTOHOMETPUUECKOW CHUCTeMe C

dbopmynamu s KoapduimenToB. Haliti ko3dduiipent a, psiga Pypre dyHkmm ii(x) = 2 —
x,x €[1,2)

baok 3

9. [TpuBectu npuMep (yHKLMHK BYX MePeMeHHbIX, KOTOpasi HerpepbiBHA U OrpaHWueHa Ha

33/laHHOM OrpaHWYeHHOM MHOXXeCTBe, HO He [OCTHUraeT Ha 3TOM MHOXXeCTBe CBOeH TOYHOU

BepXHel/HKHel rpanu. ITpuBeanTe HeoOXoAUMbIE GOPMYJTUPOBKH U 060CHOBAHUSI.

10. CdopmynupoBaTh TeopeMy O 3aMeHe TepeMeHHbIX /I/Is1 IBOMHOTO WHTerpana. [lepeiitu K

WHHPHHM KOOp/IMHATaM B IBOMHOM UHTerpase ii(x, y)dxdy, rae 061acTh D OIpe/Ie/IAeTCs
D

HepaBeHCTBaMMU:

0y2x,x2, ¥* +y*> > 1.

11. 3anvcatb opMysy ['prHa 1 yc0BUs ee NPUMEHUMOCTH.

12. [Mycte pyukuuu P(x, y) u Q(X, y) HeripepbiBHBI B 00s1actu G. Eciiu 7151 mioObIX ABYX

(bukcupoBaHHbIX ToUeK A U B € G KpuBO/IMHEWHbIN WHTeTrpan f PPdx + QQdy He 3aBuCHT OT
MyTH WHTErPUPOBaHUs, TO CylllecTBYeT (PyHKIMs U(X, y), Takas, uro du(x, y) = P(x, y)dx + Q(x,

y)dy. X
13. ITycTs 1(t) — AvHA KPUBOM Ha TJIOCKOCTH, 3a8/JdHHOM YpaBHEHHUeM | = %, 0<x<t
Hatitu @

iz

Kputepun oneHuBanus

ITokaszarenu Kpurepuun 4-6anbHast IIKana

(YpoBeHb OCBOEHMSI)

OITK-1 TToMHOCTBIO PacKpBITO COZIEPXKaHHe OTMuHO

3HaTh: BOIIPOCOB, pellleHbl 3a/la4H, (TIoBBILLIEHHBIN YPOBEHbD)
OripeziesieHye TIOHSTHIL U TEPMUHOB

TIOHSTUE HKLIMOHAJIbHOTO s71a;
byHKL pAAa, YeTKOe, J0Ka3aTe/bCTBAa 000CHOBAHbI;

PABHOMEPHOM  CXOAUMOCTH;  HOHATHE KoppeKTHO HCI10/1b30BaHbl TEPMUHBI U
CTereHHOro  psfa, paga  Dypbe; | pougrys;

YC/IOBUsL  TIPEACTaB/IeHUsT  (YHKLMK CTymieHT  apryMeHTHPOBAHO  [lAeT
CTeMeHHbIM DsZIOM U psifioM Dypbe; | oreeTsl, pewiaer 3azaud, CBOGOAHO,
TIOHSATHSL KPaTHBIX W KPUBOJMHEMHBIX | JIOTMYHO U MOC/Ie/[0BATEIBHO U3/1araeT
WHTerpajaoB; uX  (u3MUeckuit U | Marepuan.

reoMeTpUYeCKUd CMBICT.

YCBOEHO M  pacKpbITO OCHOBHOE Xoporo
Ymern: cofiep)KaHue yueOHOro MaTepuana, (6a30BbIi ypOBEHB)




— HaxOoMTh 00/1aCTb CXOAUMOCTH (.p.;

HaXOJUTb CYMMYy DpsAJa, WCIOMb3ys
nvddepeHIIpOBaHTE u
MHTErpUpPOBaHUE PSI/IOB; YMETh

packiagpiBaTh  (QYHKIUIO B s
Teiinopa; 2l-nepruogudeckyto, UeTHYIO,
HeuyeTHY0, HA KOHEYHOM TIPOMEKYTKe -
B psif ®Dypbe; BLIUMC/ATH [BOWHEBIE,
TPOIiHbIe UHTerpasbl.

Biapgetn:

— MaTeMaTUUYeCKUM arapaTomM
MaTremMaTU4YeCKOro aHa/In3a;

— HaBbIKaMM MCII0JIb30BaHUS arrapaTa
MaTremMaTU4YeCKOro aHaau3sa rpu
pelleHrH KOHKPEeTHBIX 3a/adu.

OrnipesiesieHye TIOHATUN AOCTAaTOYHO
YeTKOoe, OJHAKO B  /I0Ka3aTe/bCTBax
ecTh  HeDojbIIMe  TMpPOMYCKH |
He3HauuTe/bHbIe OIIUOKHY;
HonyieHsl HebobIMe OMMOKU U

HETOUHOCTH B WCII0/Ib30BaHUU
TEePMUHOB U MOHSTHUH;

CrygeHt JI0CTaTOYHO
apryMeHTUpPOBaHO  JlaeT  OTBETHI,
pelaeT 3a7lauy, JOCTaTOYHO
cBobofHO, JIOTUYHO u
T0CJIe/J0OBaTeNbHO OTBeYaeT Ha
BOIPOCH], O/JHAKO OTBETHI COZep’Kar

Hebo/IbIIYe HeTOYHOCTH.

YCBOEGHO  OCHOBHOE
yueGHOro MarepHarna,
M3710)KeHue parMeHTapHoe;
Oripesie/ieHue TOHSITHI HEAO0CTaTOYHO
YeTKOe, B J/I0KA3aTe/lbCTBAXEeCTh
TPOMYCKU U OLLIMOKMY;

HoryieHbl OMINOKK U HETOUHOCTU B
UCIIO/Ib30BaHUHM TEPMHUHOB U TTOHSITHI;
CryneHt JIeMOHCTPUPYET
HeJJOCTaTOYHOe  yMeHHe  [JaBaTh
apryMeHTHPOBaHHbIE  OTBETBI |
MPUBOJUTL TIPUMEPBI, HEJOCTATOUHO
cB0OO/HO, JIOTUYHO U
MOC/Ie/JOBaTeIbHO OTBeYaeT Ha
BOIIPOCHL

co/iep>kaHue
0/JHAaKO

Y IoBJIeTBOpUTE/IBHO
(TIoporOBLI YPOBEHB)

OTBeT HEBEpHBIH, HE  PacKphHITO
OCHOBHOE COJIepyKaHKe TIPOrPaMMHOTO
MarepHara,

HonymeHsl  rpyOble  omIMOKM B
(hopMyTUpOBKAx U B 0Ka3aTe/bCTBAX

b
HonyiieHsl  rpyObie  OHIMOKU B
HCII0/Ib30BaHUKM TEPMHUHOB U [TOHSTHI;

CrygeHt JleMOHCTpUpYeT
HelloHMMaHue TMI0CTaB/IEHHOTO
3alaHus, 3aZlaHue He  BBINOJHEHO
TOJHOCTBK0 WM BBINOJHEHO C

rpyObIMU OIITHOKaMHU.

HeynoBneTBopuTebHO
(YpoBeHB He cOPMHPOBaH)

2. IlepeueHb KOMIeTeHLMH, 3Tanbl MX (JOPMUPOBaHUs, ONIMCaHUe NO0Ka3aTenel 1
KpHTepHeB OLleHHBaHHMA KOMIIeTeHI{UH Ha Pa3/IMUHbIX 3Tanax ux ¢opMupoBaHus,
OnHCcaHHe MIKaabl OIleHUBaHUS

2.1. IlTkana oueHuBaHusA chopMHUPOBAHHOCTH KOMIIETEHI[UH U ee ONHCaHue

O1uieHrBaHMue

ypoBHSI Cc(hOPMMPOBAHHOCTH KOMIETeHI[UM B Mpolecce

JWCLIATIMHBI OCYILeCTBIISIETCS 0 C/IeAYHOIel TpeXypOBHEBOM LIKaJie:

ITopo2oeblil ypogeHb - TIpe/iTiosiaraeT OTPayKeHWe TeX 0XKU/aeMbIX pe3yJ/bTaTOB, KOTOpbIe
OTIpe/ieNISTI0T MUHUMAJIbHBIA HaOOp 3HaHWW W (MUM) yMeHUH W (WTH) HaBLIKOB, IOJTyU€HHBIX
CTYZIeHTOM B pe3y/ibTaTe OCBOeHUs JUCIUIIMHBI. [10pOTroBBIf ypOBEHb sIB/sIETCs 00s13aTeTbHbIM
YPOBHEM [i/151 CTy/IeHTa K MOMEHTY 3aBeplLLeHHs UM OCBOEHUs JAHHOU JIUCLIUIIMHBI.

OCBO€HUA




ITpodsuHymblil ypogeHb - TIpejiriosiaraeT CrioCOOHOCTh CTy/leHTa MCIO/Ib30BaTh 3HaHUS,
yMeHUsl, HaBbIKU U (WJIM) OMBIT /eATeNbHOCTH, TO/yueHHble TIPU OCBOEHUM AUCLIUIUIMHBI, [
pelieHUs 1podeCcCUOHaNbHBIX 3a/1ad. [IpoABUHYTHIN YPOBEHb MPEBOCXOAUT TTOPOTOBLIM YPOBEHb
10 HECKOJTbKHM CYI[eCTBeHHBIM TTPU3HaKaM.

Bbicokuli ypoeeHb - TIpeAriojiaraeT CIOCOOHOCTh CTY/IeHTa WCII0/Ib30BaTh IMOTeHLHa
HMHTEeTPUPOBAaHHBIX 3HAaHWM, YMeHHH, HABBIKOB U (W/IM) OMbITa [esiTeIbHOCTH, TI0/TyUeHHbIX TIPU
OCBOEHWU [WCLUIUIMHBI, [JIA TBOPYECKOTO pelleHWs TpOodecCUOHATBHBIX 3ajau |
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TOJXOZ0OB B WX pEIIeHWHd IMyTeM KOMOWHMDOBAHUS M
WCTIO/Ib30BaHUSI M3BECTHBIX CMOCOOOB pellleHHsi MPUMEHUTEIbHO K KOHKDETHBIM YCIOBHUSIM.
Bbicokuii ypoBeHb TTPeBOCXO/IUT MOPOTOBLIN YPOBEHD I10 BCEM CYIIeCTBEHHBIM MPU3HAKAM.



2.2. [IlepeueHb KOMIIeTeHI}MH, 3Tanbl X (opMUPOBaHUsA, ONIMCAaHHe MTOKa3aTe/led U KpUTepUeB OlleHMBaHUsI KOMIIeTeHI[UM Ha pPa3/InuHbIX
JTanax ux ()opMUpPOBaHUS

J

Jranel IITkasa ¥ KPpUTEpPUH OLeHUBAHHUA KOMIIeTeHIUH
OpMHU- Ha pa3JIMYHBIX 3Tanax ux ¢GopMupoBaHus
Kop (bop TMoka3zarenn
dopma KOHTPOJIA | pOBaHUA
KomiIie- OLleHMBaHHSA » »
(Ne Tembl IToporoeeiu ' (NS ————— Boicoxkun
TeHIUH (pa3pena) YPOBeHb POABHHY yp YPOBeHb
O6menpogdeccuoHabHbIE KOMIETeHI[UH
OIIK-1 | KoHTpO/bHEIE 1-16 3HaThb: 1.BocnipousBeieHue 1. Bocnpoussegenue | 1. BocriporssesieHre OCHOBHBIX
paboThl, ITOCTAaHOBKM 33/jau OCHOBHBIX OIpe/ie/IeHU U | OCHOBHBIX ~TeopeMKypca. TeopeM Kypca. BelronHeHue B
3afanus AJs MaTreMaTU4yeckoro (hopMyTIPOBOK TeOpeM YMeHHe POBECTH OCHOBHYIO | TIOJTHOM 00beMe BCeX BBIK/IA/IOK,
JomatiHeli paboThl aHa/mM3a; GYHKUM OFHON | Kypca. YMeHue 4acTh JlOKa3aTe/ibCTBa | 0OOCHOBaHHUE PacCyXJeHHH B

10 TeMaM
Ne 1-16
3aueT
OK3aMeH

Y HECKOJIbKUX
repeMeHHbIX (TIpefierbl,
HeIpepbIBHOCTb,
NIPOM3BOZIHbIE U
IudbepeHIrab,
rcciefioBaHre GyHKIUH C
TIOMOIIIBI0 TIPOM3BO/HBIX,
WHTeTpajbHOe
VICUHCIIEHHE);
(yHKIIMOHA/TEHBIE
MOC/IeJOBaTe/IBHOCT |
pAAbL; pazbl Pypee;
YMmetn:

BBIYMCJISITE TIPeiesibl
371eMeHTapHbIX (PYHKIMIA
OJHOW U HeCKOJIbKUX
repeMeHHbIX;

HaxOJUTb  IPOU3BOZHBIE
3/7eMeHTapHbIX  QYHKIUN
OJHOW M  HECKOJIbKUX
riepeMeHHbIX;
HaXO/UTh
pyHKI;
BBIUMC/IATE 3/IeMeHTapHbIe
VHTeTpaJibl;

TIPUMEHSITh UHTerpajbHOe

3KCTPEMYMBI

KOPPEKTHO MCII0/Ib30BaTh

MareMaTU4eCKYyo
CHUMBOJIHKY.

2. YMeHue
peluarb 3a/iauu,

Tpebyiole TpPUMeHeHHs!
B 3/IeMEHTapHbIX 3ajadyax
CTaH/IAPTHBIX TIPUEMOB.

3. BBIUMC/IEHHE
TIpeJiesIOB 371eMeHTapHbIX
byHKIMA OJJHOM
repeMeHHON
Herocpe/[CTBeHHO,
3aMeuaTesbHBIX TIPefiesioB
Y UX CJIe[CTBUM, TpaBUIa
Jlonmrans;

4, YmeHue
TIPUMEHSITh HU3BECTHLIe
aJITOPUTMBI u
TeXHUUECKHE

HaBbIKW: 3HaHUe
TabMUIBI TIPOU3BOHBIX U
TIpaBuUI

VTBEp)KIEHUH W  KOPPEKTHO
HCII0/Tb30BaTh
MaTeMaTH4eCcKyr0 CUMBOJIUKY

2. Ilonumanue cytu
MeTOJI0B  pellleHWs1  3ajady,
KOTOpble He SIBJISIFOTCS
TUIIMYHBIMY, HO WIN 3HAaKOMBI
CTyJ,eHTaM WM OT/INYaroTCs OT
V3BeCTHBIX

UL B HeOOJBLIOH
CTerNeHH, YMeHHe OIIpeZle/ITh
TN 33/j@au¥,  BO3MOXKHBIE
METO/Ibl ee pelleHusl.

3.YMeHue BBIYUCIISATh
TipeJiesibl
Toc/ie/ioBaTeTbHOCTEH,
HaXO/WUTh TIpefesbl QYHKLUI
HeT0CpeJiICTBEHHO, C ITOMOILIbIO
OCHOBHBIX 3KBUBaJ/IeHTHOCTEM,
nipaBusia Jlonutans u GopmyJisl

Teiinopa; HaXOAUTb TOUKHU
paspbiBa  (QyHKIMH u
oTpe/iesISITh UX THIT;

4. Bnagenuve

rpoLecce X BbIBOJA. Y MeHHe
BbIZIEJISITD TJIaBHbIE CMBIC/IOBBIE
acreKkThl B J0OKa3aTe/lbCTBaXx.

2 [Tonumanue CyTH
TeopeTHyeCcKUx T10JIOYKeHUH u
BbIBO/IOB, CYTU MeTOJOB pelleH!s
337lay, yMeHHe  CaMOCTOSITeJIbHO
TIPOBECTH PacCy’KeHUs IIPU pellleHU!
33fla4, [/ pellieHds  KOTOPBIX
TpebyroTcs DPa3MBILIUIEHUST |
CaMOCTOsITe/IbHas pa3paboTka
asropyuTMa JelCTBUH.

3. YMmeHuWe  TpPUMEHUTH
TeopeTHYecKre 3HaHUs JUist
BBIUMC/IEHUSI TIpeJiesioB,
WCCIIe/j0BaHUs byHKIMN Ha
HeIpepbIBHOCTb, yMeHUe
K/IaCCU(HULIMPOBaTh TOUKHU pa3phlBa.

4, YMeHUWe  BBIYUC/IHTH
TPOM3BO/IHbIE  (DYHKIMM, 3aJaHHOU
SIBHO W TTapaMeTPUYeCKH, YMeHUe
BBIUHCJIATE MPOM3BOJIHBIE |
IuddepeHIMaIbl BRICIIMX TIOPS/IKOB.




WCUHC/IeHHe K pelLlIeHHro
reoMeTpUUeCKUX u
(hr3UecKUx 3a7ay;
WCC/IeloBaTh  PSiib
CXOUMOCTB;
Da3/IoKUTh (PYHKLUIO B
psz Pypbe;

Bnapetn:

HaBBIKAMU
pellieHUsT  TPAKTUYeCKUX
33Jau  MaTeMaTh4ecKoro
aHanm3a.

Ha

nmudbepeHIMpoBaHus,
yMeHHe HaXOJIUTh
TIPOU3BOZHBIE
3/IeMeHTapHbIX (YHKLIUN

OJHOW TiepeMeHHON U
YyacTHble  TIPOM3BOJHBIE
dbwmrt.

5. YmeHue
HaXOAUTb  IKCTPEMYMBI
GbyHKIMA W CTPOWTH
rpaduKyd  37eMeHTapHBIX
byHKIUH.

6. 3HaHue
TabMUIBl UHTETPAJIOB U
OCHOBHBIX METO/IOB

VHTerpupoBaHUsl, yMeHHe
BBIUMC/IUTh MHTErpajbl B
3/IeMeHTapHBIX C/lyvasx.

7. YMmeHue
TIPUMEHUTb HMHTerpajbHOe
VICUHCJIeHHe K pelIeHHIo
reoMeTpUUeCcKHX 3a7ad.

8YMenue
pa3yokuTh (PyHKLHUIO B
CTeTIeHHOH psifl, TIONB3YsCh
CTaH/lapTHBIMU
pasJoKeHUsIMU
9. YMeHue BbIUMC/INATD
K03 pULIMeHTHI psifia
Dypre B 371eMeHTapHbIX
CTyvasix.

10. HaxosxaeHue ABOMHBIX
VHTerpaJioB, pacCTaHOBKa
TIpeZiesoB Jiist
3/IeMeHTapHBIX 0b1acTed,
TIepexo/, K TOJISIPHOM

TeXHUKOHN
IuddepeHIMpOBaHUsS
¢dbyHKIMIA 0JHON TepeMeHHOMH,
yMeHHe BEIYMC/IUTh YaCTHBIE

NIPOU3BO/IHbIE "
IuddepeHIMabI BBICLINX
MOpSiAKOB  (OYHKIMHA  MHOTMX
repeMeHHBIX.

5. YmeHnue
uccnefoBaTb  QYHKOMM — C
TIOMOIIBI0  TIPOM3BOJHBIX U

TIOCTPOUTH UX rpaduKU.
6. 3HaHMe OCHOBHBIX
VHTeTpUpOBaHNs,
BBIUMC/INTD
VHTeTpa’sbl, Tpebytomue
NIpUMeHeHNs KOMOHHa1u
HECKOJIbKUX TIPHEMOB.

7. YMeHue IIPUMEHUTh
VHTerpajibHOe MCUUC/IeHUe K
pelleHHI0 TeOMEeTPUUYEeCKUX U
(hu3nyecKux 3aau

8. Bnagenue
TeXHUKOH WCCrIe/J0BaHUs
(YHKI[MOHA/BHBIX pSZIOB  Ha
CXOJIMOCTb.

9. YmeHue pasnoxurhb
(YHKLMIO B CTeNeHHOW psif U
psin, dypre, 3HaHWE YCIOBUU
CyILLIeCTBOBaHUSI Pa3/iO>KeHUM.
[IprmeHnenue pas/ioKeHus
GyHKIMIA B CTeleHHble U
TPUrOHOMEeTpUYeCKre  psifibl
1St MIpUOM>KEeHHBIX
BBIUMC/IEHUA U [i71 pelleHust
3a7ia4y, UMerLUMx (U3HUecKre

MEeTOZI0B
yMeHHe

5. YMeHue IpuMeHsTh
MeTO/bl nuddepeHIHaTEHOTO
WCUMCJIEHUsT [y MCCTe[0BaHus

¢byHKUIMMA ¥ TIOCTpOeHUsi TpaduKOB.
YMeHHe TpPUMEHUTb TeopeTHYecKue
3HaHUS JJIs1 pellleHUs] MPaKTUUecKUx
3a/jau, CBSI3aHHBIX C NPUO/IKEHHBIMU
BBIUMC/IEHUSIMA " pelieHeM
OTITHMH3ALMOHHBIX 3a/1a4

6.3HaHWe OCHOBHBIX METO/IOB
VHTeTrpUpOBaHUsI, yMeHNUe BbIUMCIUTh
WHTerpasbl, TpeOyoliye MpruMeHeHHsI
KOMOWHALMM HECKOJIbKUX TIPUEMOB.

7. Ymenue  IPUMEHUTH
VIHTerpasibHOe WCUHC/IeHre K
peLIeHHIo reoMeTpUUecKUX "
¢dusnyeckrx 3agau

Bragenue TeXHUKOMN
WCCIIe/|0BaHMs (YHKI[MOHaIbHBIX
PsIZIOB Ha CXOAUMOCTb.

8. YmMeHue Pa3fioXuThb
GYHKLMIO B CTENeHHOW psifi U Psf
Dypee, 3HaHUe YC/I0BUM
CYILL|eCTBOBAHUS pasoyKeHuH.
[IprmeHeHMe pa3nokeHUs: GYHKIWN B
CTeleHHble W TPUTOHOMeTPHUYecKHe
psizbl Juist MIPUOTKEeHHBIX
BBIUMC/IEHUH U [JIs1 pelleHus 3ajad,
VMeroIUX (U3NUecKre MpUIoKeHuUsI.
9. 3HaHUe CBOWCTB WHTErpasoB,
3aBUCAIIMX OT IapameTpa. YMeHue
Wccrie[joBaTh HecOoOCTBEHHbIE
VHTerpajbl, 3aBUCALIMe OT [lapaMeTpa
Ha CXOJUMOCTb. YMeEHHe OLIeHUTb
BO3MO)KHOCTh WX TIpUMEHeHUus [Jisi
pelieHUs] KOHKPETHBIX 3a7iay.

CUCTeMe KOOpJMHaT. TIPUIOXKEeHUS]. 10. BnaieHvie TeXHUKOM BBIUNC/IEHUS
11.BeluncieHve 10. 3HaHue CBOWCTB | KpaTHBIX, KDUBOMHENHBIX 1
KPUBOJIMHEHHBIX VHTErpajioB, 3aBHUCAIIMX OT | IOBEPXHOCTHBIX MHTETPA/IOB U
WHTerpasoB 1 ¥ 2 TUTIOB B | MapaMeTpa. YmMenHue | IpUMeHeHHeM KPaTHBIX,




3/1eMeHTapHBIX CIyYasx.
12. Peruenue 3asau ¢
WCTIO/Ib30BaHHEM
¢usryeckoro u
reoMeTpHUUeCcKOro CMbIC/IA
KpaTHBIX U
KPUBOJIMHEHHBIX
VHTerpasos.

HCC/IeIoBaTh  HECOOCTBEHHEIE
WHTETpasibl, 3aBUCAIINE  OT
rapaMeTpa Ha CXOAWMOCTb.
YMeHue TPUMEHUTb UX MJIS
peliieHHsI KOHKPeTHBIX 3a/ay.
11. BriazieHre TeXHUKOU
BBIUMCJ/IEHUS KPaTHBIX,
KPUBOJIMHEHHBIX U
TIOBEPXHOCTHBIX UHTErPaioB 1
TIpUMeHeHreM KPaTHBIX,
KPUBOJIMHEHHBIX U
TIOBEPXHOCTHBIX MHTErPasioB
TSI peliieHrst 3aiau C
(hU3IecKUM U
reoMeTpUUeCcKuM
coJiepKaHreM.

KPHUBOJIMHEHHBIX ¥ TIOBEPXHOCTHBIX
VIHTeTPaJsIOB i/ PellleHHsI 3a/au C
(r31UeCKUM U TeOMeTpUUECKUM
COZlepKaHueM.




3. MeToguuecKHe peKOMeHJaliy Mperno/jaBaTe/iio 1o npoieaype oleHNBaHus 3HaHUM,
yMeHHUM, HaBbIKOB U (W/IH) ONbITA /JeITe/IbHOCTH, XapaKTePU3YyIIUX 3Tanbl

(¢hopMupoBaHUA KOMIIETEeHIUM

Llenbto mpoLieypbl OLleHUBAHUS SIBJISIETCS OTpe/iesieHre CTerleHW OBJIaJileHUsl CTy/IeHTOM
OXKU/IaeMbIMU pe3y/ibTaTaMu O0yueHHs (3HAaHUSMM, YMEHUSIMHM, HaBbIKAMU W (W/M) OIBITOM
JlesITeJIbHOCTH).

[pouieaypa olleHUBaHUSI CTeTleHU OBJaZIeHUsl CTYJeHTOM OXKU/IaeMbIMU pe3yJibTaTaMU
00yueHHsI OCYIL[eCTBJISIeTCS C TTIOMOILBI0 MeTOIMUeCKUX MaTeprasioB, TIpe/ICTaB/IeHHbIX B pa3zerne
«TuroBble KOHTPOJIbHBIE 3a[]aHUsI WM WHbIE MaTepHasibl, HeOOXOAUMbBIe /ISl OI[eHKH 3HaHWM,
yMeHHM, HaBBLIKOB U (W/M) OIbITa [esSTeJIbHOCTH, XapaKTepU3yHoIUMX 3Tarbl (GOpMHPOBaHUS
KOMIIeTeHLUI»

3.1 Kputepuu oijeHMBaHHsI CTeNeHW OBJIAafieHUs] 3HAHUSMM, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /iesiITe/IbHOCTH, onpee/isAioniye YypoBHU chopMHPOBAaHHOCTH KOMIIeTeHLINH

[ToporoBblit ypoBeHb (001[1e XapaKTePUCTUKHN):

BJIajleHe OCHOBHBIM 005€MOM 3HaHHM T10 IMPOrpaMMe JUCIUIIAHBL;

3HaHWe OCHOBHOW TEPMUHOJIOTHM JAHHOW 00/7aCTH 3HAaHWH, CTUJIMCTUYECKU
rpaMOTHOE, JIOTMUeCKW TIpaBWJIbHOE W3/I0)KeHHWe OTBeTa Ha BOMPOCHl 0e3
CYIIIeCTBEHHBIX OIINOOK;

BJIajleHe HTHCTPYMEHTapHeM AMCIUIIMHBI, YMeHHe ero UCT0/b30BaTh B PeIIeHnH
CTaH/IaPTHBIX (TUMOBBIX) 3a/iay;

CTIIOCOOHOCTHL CaMOCTOSITETbHO MPUMEHSITh TUIIOBBIE PeIlieHHs B paMKax paboueit
MPOrPaMMBbI JTUCLIUTUIAHEI;

yCBOEHHEe OCHOBHOM JIUTEpaTyphbl, PEKOMEH/J0OBaHHOH paboueil TporpaMMoi
JTUCLIUTIMHBI;

3HaHUe 06a30BbIX TEOPHH, KOHIETIMM 1 HarpaBIeHHUH 110 U3yJaeMOoH JUCIUTUIUHE;
caMmocTosiTe/ibHast paboTa Ha TMpPAaKTUYECKMX U J1aOOpaTOPHBIX —3aHATHUSAX,
MepUOAIMUeCKOe yJacThe B TPYIIOBBIX O0OCYXKIEHHUSX, JOCTaTOUHBIA YPOBEHb
Ky/IbTYPbl UCTIOJTHEHUS 3a/IaHUM.

[TpoaBUHYTHIN YpoBeHb (00IIHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/IHbIE W CHCTEMAaTH3HMPOBaHHbIE 3HAHWS B 00BbEME TPOrpPaMMBI
JUCLIUTIMHBI;

WCMO/b30BaHHE  OCHOBHOM  TEPMHHOJIOTMM  JIaHHOW  00/lacTU  3HAHWH,
CTU/IMCTUYECKU TpaMOTHOe, JIOTMUeCKU TIPaBU/IbHOE W3J/I0’KeHHWe OTBeTa Ha
BOTIPOCHI, YMeHUe ZieJlaTh BbIBOJbI;

BJIa/leHH e UHCTPyMeHTapueM [JUCLIUIUIMHBI, yMeHUe ero UCTI0/Ib30BaTh B pellieHnH
yueOHBIX ¥ NTPoheCCUOHABHBIX 33/au;

CIIOCOOHOCTh CaMOCTOSITETbHO pelllaTh CIOXKHBIe 3aziaud (Tpob/ieMbl) B pamMKax
paboueii TporpaMMsbI JUCIUTUIUHEI;

yCBOEHHe OCHOBHOM U [IOTIOJIHUTE/TbHOM JIUTepaTyphl, PEKOMEeH/JOBaHHOU paboueit
MPOrpaMMO# TUCLIUTIIUHEI,

yMeHHe OpPUeHTUPOBATLCS B 0a30BBIX TEOPUsIX, KOHLIEMIUSIX M HaAlPaBIeHUsIX T10
M3yJyaeMol AUCLIMITIMHE U JaBaTh UM CPAaBHUTELHYIO OLIeHKY;

caMmocTosiTe/ibHas paboTa Ha MPaKTUYeCKUX U JIabOpaTOPHBIX 3aHSATHSIX, YUacTHe B
TPYIIIOBBIX 00CY>KIEHUSX, BEICOKUH YPOBEHb KY/IbTYPbI UCTIOJTHEHHS 3a/IaHUM.

Bricokuii ypoBeHb (00111ie XapaKTePUCTHUKHN):

CUCTeMaTU3UpOBaHHbIe, TyOOKHMe U TIOHbIe 3HaHUS 110 BCeM pasfesiaM
JVCLIATIIMHBI,

TOYHOE WCTIO/Ib30BaHKEe TePMUHOJIOTHU IaHHOW 00/1aCTH 3HAHWH, CTUJTUCTUYECKH
rpaMOTHOe, JIOTUUeCKW TpaBU/IbHOE H3/I0)KeHHWe OTBeTa Ha BOIMPOCHI, yYMeHHe
Jienatb 000CHOBAHHBIE BBIBOJIBI;



e (Oe3ympeyHoe BjiafieHWe WHCTPYMEHTapyWeM UCLIMIUIMHBI, yMeHHe  ero
WCII0/1b30BaTh B MIOCTAHOBKE U pellleHWH HayuHbIX U MPoQecCUOHaNIbHbIX 33/1ay;

® Cr0COOHOCTH CAaMOCTOSITE/ILHO U TBOPUECKH pelllaTh C/I0XKHbIe 3a7aul (TipobieMbr)
B paMKax paboueli mporpaMMbl AUCIIUTUIAHB;

® T[0/HOe U TJyOOKOe YCBOEHHWe OCHOBHOW U [IOTIOJTHUTEbHOW JIUTePaTypBHl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMo AUCIUTIAHB;

® yMeHUe OpPHeHTUPOBAThCSl B OCHOBHBIX TEOPUSIX, KOHLIENLIUSAX U HallpaB/eHUsIX 110
M3yuyaeMOM JUCLIUIUIVHE U JaBaTb UM KPDUTUUECKYHO OLIeHKY;

® aKTHBHAs CaMOCTOsITe/IbHasi paboTa Ha MPaKTUUeCKUX U J1abD0pPaTOPHBIX 3aHATHSX,
TBOPYECKOE y4YaCTHe B TPYIOBLIX OOCYX/E€HUSIX, BBICOKUN YPOBEHb KYJIBbTYDbI
HCIIOJIHEHUS 3a/IaHUH.

3.2 Onucanue npoueAypsbl BbICTaB/IeHUS OLeHKHU

B 3aBucumocty 0T ypoBHsI C()OPMUPOBAHHOCTH KaXKAOM KOMIIETEHLIMU [0 OKOHYaHWUU
OCBOEHHUSI AUCLIUIIIMHBI CTYZIEHTY BbICTaBIsIeTCs OLleHKa. [/ AUCIIUIINH, W3y4yaeMbIX B TeUeHue
HECKO/IbKMX CeMeCTPOB, OLIeHKAa MOXKeT BbICTaB/ISATbCSI HE TOILKO TT0 OKOHUAHHH ee 0CBOEHMUS], HO
Y B TIPOMEXXYTOUHBIX CeMecTpax. Bujj OlleHKU («OTIMYHO», «XOPOII0», «y/I0BJI€TBOPUTETHHO,
«HEY/JIOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») orpejensercs paboueil mporpaMmmoin
JTUCLIATI/TMHBI B COOTBETCTBUU C yUeOHBIM IJTAaHOM.

OueHKa «OT/IMUHO» BBICTAB/SIETCS CTYAEHTY, Y KOTOPOTrO KaK7asi KOMIeTeHLIUs
(MOTHOCTBIO WM YaCcTUUHO dopMupyeMasi JaHHOW AUCLIUILIMHON) chOopMHUpPOBaHa Ha BLICOKOM
YPOBHe.

O1jeHKa «XOpOIIIO» BBICTaB/SeTCS CTYJeHTY, Yy KOTOPOro Kax/as KOMIIeTeHLIUs
(TOJTHOCTBIO WM YaCTUUYHO (hopMUpyeMasi JaHHOM AUCIUIIIMHOW) cpopMUpOBaHa He HIKe, ueM
Ha MPO/IBUHYTOM YDOBHE.

OueHKa «yJOB/IeTBOPUTENILHO»  BBICTAB/SIETCS CTYJEHTY, y KOTOpPOro Kaxjas
KOMITeTeHI[Usl (TI0JTHOCTBIO WM YaCTUYHO (popMupyeMasi JaHHOW AUCLUIIMHON) chopMUpoBaHa
He HIKe, YeM Ha TIOPOrOBOM YDOBHE.

OLleHKa «Hey/10B/IETBOPUTE/IbHO» BBICTAB/ISIETCS CTYAEHTY, Y KOTOPOTrO XOTsi Obl OfiHa
KoMmrieTeHL sl (TTOJIHOCThIO WM YaCTUUHO (hopMupyeMasi JaHHOW AUCLIMIVIMHOMN) chopMUpOBaHa
HIDKe, UeM Ha TIOPOTOBOM YDOBHe.

OreHKa «3aueT» BbICTaB/SIETCS CTYAEHTY, Y KOTOPOrO KaXKJasi KoMreTeHLHsI (TI0JTHOCTBIO
WM YaCTUUHO (hopMUpyeMas JaHHOM AUCLIMIIIMHON) chopMHUpOBaHa He HIXKe, YeM Ha TIOPOTOBOM
YPOBHe.

OrleHKa «He3auTeHO» BBICTABJISIETCS CTY/IEHTY, Y KOTOPOTO XOTsI Obl O/IHa KOMITETEHIIUS
(MOJTHOCTBIO WK YaCTUUYHO (hopMUpyeMasi JaHHOM AUCLUTIIMHOW) cpopMUpOBaHa HUKe, UeM Ha
MIOPOT'OBOM YPOBHe.



IIpunoxenune Ne2 K paboueii mporpaMmme JUCIUITHHBI
«udopmaTuka ¥ mporpaMMHpoOBaHIe»

METOJII/I‘—IECKI/IE YKa3aHHUA AJid CTYJAE€HTOB 10 0CBO€HUI0 JUCIIUIT/IUHbI

OcHoBHoOM (hopMOii U3/10KeHUsT yueOHOT0 MaTepuasia 1o AUCLIMIIIMHe « MaTteMaTH4eCKUi
aHa/M3» SABJISIIOTCS JIEKIUM . B Xo/le JIEKIIMOHHBIX 3aHATUNA HEoOXOJUMO BeCTH
KOHCTIeKTHPOBaHWe yueOHOro MaTepuana, oOpaijasi BHUMaHMe Ha (OPMYJIHUPOBKH,
packpbiBarolijie Co/lep)KaHhe TeX WM WHBIX TIOHSTHM, Ha MOC/Ie/j0BaTe/IbHOCTh BBIBOJIOB,
HCI0/Ib30BaHMe TIPU /I0Ka3aTe/lbCTBe TeX WM WHBIX (PakToB. MOXKHO OCTaBUTH B pabourx
KOHCIIeKTax TOJjisi, Ha KOTOPbIX JeflaTh Pa3/IMYHOrO pojia TMOMETKH K3 pPeKOMeHZOBaHHOM
JUTepaTyphl, [AOTOJHSIOI[ME MaTepuasa JIeKIUA, a TakKe BOIPOCHI C I[e/IbI0  YSICHeHUS
TeOPeTUYeCKNX BBIBOZOB. 10 OOMBIIMHCTBY TeM TpPeAyCMOTPEHbI MpaKTHUeCKHe 3aHSATHs, Ha
KOTOPBIX TIPOMCXOAUT 3aKpervieHrWe JIeKI[MOHHOTO MaTepuasa IyTeM TIpUMeHeHUsI ero K
KOHKPeTHBbIM 3ajjauaM. [IpakTruecKue 3aHSTHSI TIPOBOJSATCS il BEIDAOOTKH HABLIKOB peIeHUs
MPaKTUYeCKUX 3ajlau M JIyulllero yCBOeHUsl yueOHOro MaTepuana. B Hadase MpakKTHYecKoro
3aHSTHS] TIPOMCXOJUT OOCY>KJeHHe 3a/lay, PelIeHHBIX CTYAEeHTaMH CAMOCTOSITe/IbHO JJoMa. JTO
BO3MOXXHOCTh [J/isl CTYJEHTOB ellle pa3 OOpaTHUTh BHHMaHHEe Ha He HEIOHSTHBIE [0 CUX TOp
MOMEHTBI ¥ OKOHUATeIbHO pa3obpath ux. [IpemnoaBaTenb MOXKeT BBIOOPOUYHO IMPOBEPUTD 3aITUCH
C CaMOCTOSITe/TbHO pellieHHbIMU 3a/lauaMu. [1Jis yCITelTHOr0 0CBOeHUSI AUCLUTIIMHBI OUeHb BaXKHO
pellieHre JOCTaTOYHO OOJIBIIOTO KOJMYeCTBa 3a/au, Kak B ayIUTOPUU, TaK U CAMOCTOSITE/TbHO B
KauecTBe [OMAIHMX 3aJaHui. [IpyMephl pellleHWs 3aZiau pa30MparoTCcs Ha JIEKLUSAX |
MPAKTUYEeCKUX 3aHATUSAX, TIPU HEoOXOJUMOCTH 10 Haubosiee TPYAHBIM TeMaM TPOBOJSATCS
JIOTIONTHUTEe/TbHbIe KOHCy/nbTalu. OCHOBHasi 1ie/ib pelleHus 3afad — TIOMOYb YCBOUTh
(dyHaMeHTanbHble TIOHSITUSI U OCHOBBI MaTeMaTHM4eCcKOro aHaiv3a. B Xoje TOArOTOBKU K
MPAKTUUYEeCKOMY 3aHATUI0 HeoOXOAWMO TPOUYUTaTh KOHCIIEKT JIeKIUUA, W3yUWTh OCHOBHYIO
JUTepaTypy, 03HAKOMUTBCSI C [IOTIOJTHUTENbHOW auTepaTypoil. [Ipy MOATOTOBKe K JIeKLUSIM,
3aHSATUSM, KOJ/UIOKBUYMY, 3K3aMeHy HeoOXOZMMO JieflaTh 3allMCH. 3arKCH TOMOTal0T MOHSTh
MOCTPOEeHKe M3yuaeMOro MaTtepuasna, BblIe/IMTh OCHOBHbIE MOJI0XKeHUs], TIPOCIeJUTh UX JIOTHKY.
Boobiije, 6osbllloe BHUMaHUE JO/DKHO OBITh Y/I€/I€HO BBITIOJHEHHIO JoMalliHedl pabotel. B
KauecTBe 3a/laHUM [yII CAaMOCTOSITeJTbHON paboThl JloMa CTy/eHTaM TMpe/jiararoTcs 3ajaud,
aHa/JIOTUYHbIe pa300paHHBIM Ha JIEKIUSX M TPAKTUUECKHWX 3aHATUSIX WIM HeMHoro 6oree
CJIO’KHBIE, KOTOPBIE SIBIISIFOTCS Pe3y/IbTaTOM 00beJUHEeHHs] HeCKOTbKMX 0a30BbIX 3a/1ay.

[nst TipoBepKU W KOHTPOJII yCBOEHHsI TEOpPETHUUeCKOro MaTepuasa, TMpPUOOpeTeHHBIX
MPAaKTUYeCKMX HAaBLIKOB paboTbl ¢ ammapatoM AuddepeHIMaTbHOTO U WHTErpajbHOTO
WCUMCIEHUS] U TEOpUU PS/IOB, B TeueHWe OOyYeHHUs] TIPOBOJAATCS MEPONPHUSATHS TeKYIeH
aTTeCTallvy B BUJIe KOHTPOJIbHBIX PabOT M KO/VIOKBUYMOB. B KOHIIe KaXK/Jor0 ceMeCTpa U3yueHuUst
JUCLIUTUIMHBI CTY/IEHThI CAAIOT 3a4eT T10 MPaKTUUeCKo YacT Kypca U 9K3aMeH.

OcBoUTb BOIPOCHI, W3/1araeMble B MPOLiecce U3yueHusl AUCLIMIUIMHBI «MaTteMaTuuecKuii
aHa/IM3» CaMOCTOSTE/IbHO CTYZeHTY KpaliHe CI0XKHO. DTO CBSI3aHO CO CJI0JKHOCTBIO M3y4aeMOro
MaTepHasia, BLICOKOM CTereHbl0 abcTpakiuu, 6osbiM o6beMoM Kypca. Ha mepBoM Kypce Bce
OCJIOXKHSIETCSI HEYyMeHUeM TepPBOKYPCHUKA CaMOCTOSITe/IbHO T0/yuaTh MHGOPMAIUIO U3 KHUT U
KOHCIeKTOB. [loaToMy TiocellleHHWe BCeX ayJWTOPHBIX 3aHATUN SIB/SeTCS COBEpILEeHHO
HE0OXOUMBIM. be3 yIIOpHBIX U PEry/IsIpHBIX 3aHSATHH B T€UEHHE CeMeCTpa C/IaTh 3aUeT U IK3aMeH
10 UTOTaM M3y4eHHUsl JUCLIUI/IMHBI CTYIeHTY NTPaKTUUeCKU HeBO3MOXKHO.

YueOHO-MeTOJUUECKOE 00eceueHHe CaMOCTOATE/ILHON PAadoThI CTYAEHTOB MO JUCLUIIHHE

IInst caMoCTOsATe/TbHOM paboThl PEKOMEHYETCSI MCIO/Ib30BaTh YUeOHYO JIUTEpaTypy U3
CIIHCKA.

Taxoke Ay1s1 iogibopa yueOHOM UTepaTypbl PEKOMEH/IYeTCsT MCTI0/Ib30BaTh IIIMPOKUH
CIIEKTP UHTEPHET-PECYPCOB:

1. DeKTpOHHO-0MO/IHOTeUHAs CHUCTEMa «YHHUBEpCUTeTCKass Oubsmuoreka online»
(www.biblioclub.ru ) - anekTpoHHas O6ub/iMoTeKa, obecreunBarolasi JOCTYIl K Haubosee


http://www.biblioclub.ru/

BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHMKAM, YueOHOM, HayyHOW U Xy/10’KeCTBeHHOU
nATepaType BeAyLIUX U3AaTe/NbCTB (*perucTparnus B 3/IeKTPOHHON OHMO/IMOTeKe — TOTBKO B CETH
yHUBepcuTeTa. [locsie peructpaiyy pabora ¢ CUCTeMOM BO3MOXKHA C F0O0M TOUKM [JOCTyTIa B
Internet.).

2. DJIeKTPOHHasI oubmoTeka yueOHbIX MaTepuaJsioB Apl'y

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comep>xut 6osee 2500 TOIHBIX
TEKCTOB y4eOHBIX U yueOHO-MeTOJUUeCKWX MaTepHajoB TI0 OCHOBHBIM H3y4YaeMbIM
JUCLIUTUTMHAM, W3JaHHBIX B yHUBepcuteTe. [[oCTynm B CeTH yHUBepCUTeTa, JMOO TIO
JIOTUHY/TIapOJIIO.

3. DneKTpoHHas KapToTeKa «KHuroobecrneueHHOCTb»

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpriBaet yueGHbIl hoH/,
HayyHOU Oubmiorekn SIpI'Y, mnpepocTaBisieT oOrepaTHBHYI0 HMHGOPMALMI0 O COCTOSIHUU
KHUT000eCTieueHHOCTU UCIUIUTAH OCHOBHOM U JIOTIOJTHUTETLHOM JTMTePAaTypOi, a TakKe LUK/Ia
JUCLIATIIMH M CTIeIMaIbHOCTeH. DeKTpoHHas KapToTeka « KHUrooOecreueHHOCTb» [JOCTYITHA B
CeTU yHHUBepCcUTeTa 1 uepe3 JINUHbIN KaOUHeT.

4. OnektpoHHasi ~ OubsmmoTeka — u3garenbctBa  «Jlawb»  (https://e.Janbook.com/)

ITpexacraBneHHasi 3/1eKTPOHHO-0MO/MoTeuHast cucrema (36C) — 310 pecypc,
BKJTFOUAOIIMI B Cce0s1 KaK /IeKTPOHHBIE BePCUM KHUT BeAYILUX U3/1aTe/IbCTB YueOHOM 1 HayuHOH
nuTepatypel (B TOM 4YHC/ie YHHUBEDCHUTETCKMX W3/]aTe/bCTB), TaK U 3JeKTPOHHbIE BepCUU
MepUoANYeCKUX U3IaHUH 10 Pa3/TMYHbIM 00J1aCTsSM 3HAHUH.

Ocoboe BHUMaHHe yjenasieTCss KOHTEeHTY, Ipe/icTaB/ieHHOMy Ha riaTdopme OBC.
Bnarozaps TiaTesibsHOMY OTOOPY TO/b30BaTe/IsIM JOCTYITHA KaueCTBeHHast yueOHasi TMTepaTypa,
KOTOpasi SIB/IsIeTCsl HeOTheM/IeMOM 4acTbi0 00pa30BaTe/bHBIX TPOLECCOB BO MHOTUX Y4eOHBIX
3aBeJleHUsIX.

Llens co3manust pecypca — obecrieueHre BBICIIUX M CPeAHUX MPOodecCUOHaTbHBIX
yueOHbIX 3aBe/IeHUM, Hay4YHO-MCC/IeZ0BaTe/IbCKUX OpPTraHU3al[ii, HayUYHbIX U YHUBEpPCAJTbHBIX
OubMMOTEK [JOCTYIIOM K HayyHOW, ydeOHOW JMTepaType ¥ HayyHOW TepHUoAuKe TIO
MaKCUMaJTbHOMY KOJIMUECTBY MPO(MUIbHBIX HalpaBeHUH, TI03TOMY aCCOPTUMEHT 3JIEKTPOHHO-
OUOMMOTEeUHOM CUCTEMBI ITOCTOSIHHO PaCIIUPSIeTCS.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
https://e.lanbook.com/
http://e.lanbook.com/

