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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHUA

@DOHJT OLIEHOYHBIX CPEJCTB - HEOThEeMJieMas 4acTh pabodeld MpOorpaMMBI
JUCUUIUIMHBL  «OCHOBBI MaT€MAaTHYECKOro aHainu3za W JauQdepeHuanbHbe
YpaBHEHUS» W TNpPEJHAa3HA4YeH I KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTHKEHHUH CTYZI€HTOB, OCBOMBIIUX IMPOTPaMMy JAHCLMILIAHBI.

1.2. Heab u 3a1aum PoHIA OLIEHOYHBIX CPEACTB

enp ®OC - ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU 00YUaIOIIEroCs
tpeboBanusim DPI'OC BO — OakamaBpuaT MO HAMNpaBJICHUIO MOATOTOBKU
44.03.05 [lemarormyeckoe oOpa3zoBaHue (C AByMs MNPOUISAMH TIOATOTOBKH),
YTBEP)KJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
deneparuu ot 22 depaiist 2018 r. Nel25 (¢ UBMEHEHUSIMH U IOTIOTHEHUSAMM ).

1.3. IlepeyeHb KoMIeTeHUMH, (POPMHPYEMBIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHON POrpaMMBbI

[Ipoecc  ocBOEHMS IHUCLUMIUIMHBI  HampaBieH Ha (opMUpOBaHHE
CJIEIYIOIIMX KOMIETEHIMI 1 HHAUKATOPOB UX JTOCTHXKCHHSI:

Kog mo ®I'OC BO ‘ NuaukaTtop JOCTHXKEHUS

ITpodeccuonanpHble

IIK.2.1. Cnocoben ¢opMUpoBaTh M PeaM30BBIBATH
MporpaMMbl  Pa3BUTUSI  YHUBEPCAIBHBIX  YUYCOHBIX
JNEUCTBUM IO MaTeMaTHUKE

[K.2.2. JleMoHCcTpHpYyET 3HaHHE coaepKaHus
00pa3oBaTeNbHBIX IPOrPaMM 10 MaTeMaTUKE

[IK.2.3. Cnoco0GeH mpoeKkTHupoBaTh 00pa3oBaTeIbHbBIE
MporpaMMbl  pa3iuYHbIX  YPOBHEH U DJIEMEHTHI
00pa3oBaTeNbHBIX MPOrpaMM B TIPEAMETHOM 0O0JacTH
«Marematuka»

IIK-2. CnocobeH ocBauBaTth U
NPUMEHSTH 0a30BbIE HAYYHO-
TEOPETUYECKHUE 3HAHUS U
MIPAKTUYECKUE YMEHUS TI0
MareMaTuke B poQecCHOHATBEHOM
JIEATEIILHOCTH

1.4. Drtanbl ¢popMUpPOBaHMS KOMIETEHIUII M CPeACTBA OIEHUBAHUSA
YPOBHS UX C)OPMUPOBAHHOCTH

Jransl popmupoBanusa komnereHuuii | Kommerenuuu KoHTpOo/IbHO-0LIeHOYHBIE
cpeacTsa / cmocoo
OLICHUBAHM S
[K-2 OpOHTAIBHBIN ONPOC 110

Pasznen 1. BBenenne. DneMeHThI TeOpun TEOPETHYECKOMY MaTepHaly;

MHOX€ECTB U (YHKIHUH. BBIITOJIHCHUE IPAKTUYECKUX
3aJaHuN

Pasznen 2. Ilpenen wu HenpepsiBHOCTH | ITK-2 Brinonnenue npakTU4ecKux

GYHKIIMHA OJHOM NMEPEMEHHOM. 3aJaHui

Paznen 3. IlpousBognas u muddepennman | [1K-2 BrinosniHeHUE MPAKTUYECKUX

GYHKIIMHA OJTHOM NMEpEMEHHOM. 3aJaHui

Paznen 4. DyHKIUH Heckonbkux | [TIK-2 Brinonnenne npakTu4ecKux

TIEPEMEHHBIX. 3aJaHui

Pasznen 5. MWuterpasibHoe ucumcaenue | ITK-2 BrInonHeHne npakTU4eCcKux




(GYHKIIUM OJTHOW NIEPEMEHHOM. 3aJaHuN
Paznen 6. Kparasie u kpuonuHeinnbie | [1K-2 BrinosiHeHUE MpaKTUYECKUX
VMHTETpaJbl. 3aJaHuN
[1K-2 ®poHTATBHBIN OITPOC MO
Paznen 7. UucnoBsie, QpyHKIMOHAIBHBIE U TEOPETUUYECKOMY MaTepuaiy,
CTEIIEHHBIE PSIJIbIL. BBIIIOJIHEHHE MTPAKTUYECKUX
3a1aHUI
Paznen 8. luddepennuanpabie ypaBHEHUS. MK-2 BHHOHIV{eHHe HparTreciux
3aJlaHui
Texkymias arrecranus I1K-2 CamocrosiTenpHas pabora
IIpome:kyTOYHAsA aTTeCTALUSA I1K-2 3ayer / Dk3amMeH

1.5. Onucanue nokazareseil GopMUpPOBaAHUS KOMIIETEHIUH

Ko komMnereHuun Pe3yabTaThl ¢()OPMHPOBAHHOCTH

I1K-2 3Haem: OCHOBHBIC TIOHATHSA, OIpEACNEHUS U CBOWCTBA OOBEKTOB
MaTEeMaTHYeCKOr0  aHanu3a; (QOPMYJIUPOBKHM W JIOKA3aTeIbCTBA
YTBEPKACHUM, METOJbl MX JOKa3aTeIbCTBA; BO3MOXKHBIE c(hephl CBS3H
YTBEPKJICHUI MATEMaTUYECKOTO AHAIM3a U UX NPUIOKEHUS B JIPYTHX
o0jacTaX MaTeMaTHMYeCKOro 3HAHWUA U JUCIHHUIUIMHAX €CTEeCTBEHHO-
HayLIHOFO CO,Hep)KaHI/IH; OCHOBHBIC IIOHATHUA MATEMAaTHYCCKOI'O aHa/JIu3a,
Ipe/ICTaBICHHbIE B INKOJIBHOM Kypce «Auredpa M Hadala MaTeMaTHYecKOTO
aHaJIN3a;

Ymeem: noka3plBaTh yTBEPKIACHUS MAaTEMATHYECKOTO aHajau3a; peraTh
3a7/a4 MAaTEeMaTUYECKOIO aHalau3a; MPUMEHATH IOJYy4YEHHBIC HABBIKA B
OpYrHX  OO0JIaCTAX  MaTreMaTHYeCKOro 3HaHWUS W JUCHUILUIMHAX
€CTECTBEHHOHAYYHOI'0 COJIEP)KAHMUA; CaMOCTOSITEIIBHO I10JIb30BAaThCS
CIPaBOYHBIMU TIOCOOHSIMHE ITPHU PEIICHUH TTPUKIIATHBIX 3a71a4;

Braoeem nagvikamu: MpUMEHEHU MaTeMaTUYECKOTO ammapara B APyTrux
o0macTsx MaTeMaTUYECKOro 3HAHUS 51 JACIUTIIIMHAX
€CTECTBEHHOHAYYHOI'O COJEPKAHUS

1.6. Kputepun oueHUBaHUSI KOMIIETEHUMI Ha Ppa3HbIX JTamax HX
(¢popMupoBanusn

Cucrema oneHNBaHHsA Y4eOHBIX JOCTHKEHHI CTYICHTOB
04HOii (hopMbI 00yUeHHS

Bup yueOHoii padoThl \ KosanyectBo 0a/10B

1 cemecTp

Onpoc 1o TeopeTHIEeCKOMY MaTepHary 14

BrlIlonTHEHNE NPAKTUYECKUX 3aJaHUI 32

BrInosHeHne caMocToSTeNbHBIX PadoT 24

OK3aMeH 30

Hroro 3a 1 cemectp 100
2 cemecTp

Onpoc 1o TEOPETUYECKOMY MAaTepHAITY 10

BbrlnosIHEHNE NPAKTUYECKUX 3a/laHUui 44

BrinosiHeHre caMOCTOSATENbHBIX paboT 16

OK3amMeH 30

Hroro 3a 2 cemectp 100
3 cemecTp

Onpoc 1o TeopeTHIEeCKOMY MaTepHary 8




BrinosHeHMEe NPaKTUYECKUX 3aJaHUI 40
BrInotHEHNE caMOCTOSATEIbHBIX padoT 22
3aueTHas pabora 30
Hroro 3a 3 cemecTp 100
4 cemecTp
Onpoc 1o TEOPETUYECKOMY MaTepHaTy 10
BrinosiHeHNE TPaKTUYECKUX 3aJaHuI 45
BrInogHeHnE caMOCTOATEIbHBIX PAdOT 15
OK3amMeH 30
Hroro 3a 4 cemectp 100
5-6 cemecTp

Orpoc 1o TeOpeTUIECKOMY MaTepHaly 6

BrinonHeHne npakTUYECKUX 3aJaHUN 48
BrinosiHeHne caMocTosATeIbHBIX padboT 16
OKk3ameH 30
HToro 3a 5 cemectp 100

Cucrema oueHUBaHUSA Y4eOHBIX 1O0CTHKEHHI CTYIeHTOB
3204HO (popMBbI 00YUECHHUS

Buj yuedHoii paboThbl \ KosaunuyectBo 0a/1110B

3-4 rpumecTp

Ornpoc 1o TeopeTuYEeCKOMY MaTepHrally 10
BrinosHeHne NpakTUYECKUX 3aJaHHUIT 24
BrinosHeHne caMOCTOSATENbHBIX padboT 36
OK3ameH 30
Htoro 3a 3-4 TpumecTp 100
5-7 rpumectp

Orpoc 1Mo TeOpeTUIECKOMY MaTepHaly 6

BeinonHenne npakTHYecKUX 3a1aHui 24
BhinosiHeHNEe caMOCTOSATENbHBIX padboT 40
DK3amMeH 30
Hroro 3a 5-7 rpumectp 100

8 Tpumectp

Onpoc 1o TeopeTHIeCKOMy MaTepHary 6

BeInosiHeHMEe MPAKTUYECKUX 3aJaHUI 24
BeInosnHeHne caMoCTOSATENbHBIX paboT 40
3adetHas paboTta 30
Hroro 3a 8 Tpumectp 100

9-10 Tpumectp

Onpoc 1o TEOPETUYECKOMY MAaTepHAITY 8

BrInogHeHne NpakTHUECKUX 3aJJaHui 24
BrinosiHeHre caMOCTOSATENbHBIX padboT 38
DK3amMeH 30
Hroro 3a 9-10 Tpumectp 100

11-12 Tpumectp

Onpoc 1o TeopeTHYeCKOMY MaTepray 6

BrlIlnonHEHNE NPAKTUYECKUX 3aJaHUHI 30
BrInosHeHue pacueTHbIX 3aJJaHul 34
OK3amMeH 30
Hroro 3a 11-12 Tpumectp 100




HaxkonurteabHas cucreMa oneHuBanuda no 100-0ananHoi mkaJje

YeTnipexoa-
JIbHasl CHCTEMA
OlleHUBAHUSA
IK3aMeHa

100-
oasILHAA
IIKAJIa

BykBeHHas1 mkaJja, coorBercTBYOmAan 100-6anbHo0M
IKaJe

Cucrema
OLICHHUBA
HHUSA
3ayera

OTiIuyHO

90-100

A — OTIIMYHO — TCOPETUICCKOC COACPIKAHNEC KypCa OCBOCHO

[TOJIHOCTBI0, 0€3 MPOOEIIOB; HEOOXOAUMBIC TPAKTHYECKUE
HaBBIKH pa0OTHI C OCBOEHHBIM MaTepraioM c(hOpMUPOBAHEI;
BCE TIPEyCMOTPEHHBIE IPOTPaMMOit O0yUeHHS yaeOHbIe
BaJlaHUs BBIOJIHEHBI, KAYECTBO UX BBIITOJHEHUS OIEHEHO
MUCIIOM OaJIOB, OJIM3KMM K MaKCHMaJIbHOMY

Xoporiio

83-89

B — 0ueHBb XOPOIIO — TEOPETUUECKOE COJEPIKaHHE Kypca
OCBOCHO IIOJTHOCTBIO, O€3 IPO0eIIOB; HEOOXOIMMBIE
MPAaKTHYCCKUE HABBIKK PAOOThI C OCBOCHHBIM MaTEPUaIOM B
OCHOBHOM C(HOPMHPOBAHbI; BCE MPEIYCMOTPECHHbIC
pOrpaMMoii 00y4eHus yueOHbIe 3aJaHusI BHITTOIHEHBL,
[KQUECTBO BBITIOJIHCHUSI OOJIBIIMHCTBA U3 HUX OLICHEHO
rcaoM OaisioB, OMM3KMM K MAKCHMAIBHOMY

Xopowo

75-82

C — Xopo1mIo — TEOPETHIECKOE CoJIepKaHHIe Kypca OCBOCHO
MOJTHOCTHIO; HEKOTOPBIE MPAKTHIECKHUE HABBIKK PaOOTHI

C OCBOCHHBIM MaTepuajioM cpOpMUPOBAHBI HEAOCTATOUHO;
BCE TIPEyCMOTPEHHBIE IPOTPaMMOil 00yUeHHs yueOHbIE
3aJaHusl BBIIIOJIHEHBI, KAUECTBO BBHITIOJHEHUS HU OTHOTO
U3 HUX HEC OLICHCHO MHUHUMAJIbHBIM YK CJIIOM 63J'IJ'IOB,
HEKOTOPBIE BUJIBI 3a/IaHUH BBITIOJHEHBI C ONIMOKAMU

3auyTeHo

VY noBieTBO-
PHUTEINBHO

63-74

D — y1oBneTBOPUTENBHO — TEOPETHIECKOE COJICPIKAHHE
JVCIHUIUTAHBI OCBOCHO YaCTUYHO, HO POOEIIBI HE HOCAT
CYLIECTBEHHOTO XapakTepa; He0OXOJUMbIE MTPaKTUIECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM MaTEpUaIoM B OCHOBHOM
c(hopMHPOBaHBL;, OOJIBIIUHCTBO MPETyCMOTPEHHBIX
MPOrpaMMoii 00y4YeHHUs YIeOHBIX 331aHUI BHITOJIHEHO,
HEKOTOpBIE M3 BHIMIOJIHEHHBIX 33/IaHUH, COIepKaT OIHUOKH

VY noBieTBO-
PHUTEIBHO

50-62

E — nocpeIcTBEHHO — TEOPETHYECKOE COJIEPIKAHUE Kypca
OCBOEHO YaCTHYHO; HEKOTOPBIE MPAKTUIYECKHE HABBIKH
paboThl He chOPMHUPOBAHBI, MHOTHE IIPEYyCMOTPEHHBIE
porpaMMoii 00ydeHus yueOHble 3aJaHNsl HE BBITIOJHEHEBI
7100 Ka4ecTBO BBIMOJIHEHNS! HEKOTOPBIX U3 HUX OLIEHEHO
4yrcIoM 0aJIOB, ONM3KMM K MEHUMAIIbLHOMY

Heynognerso-
PUTEINHHO

21-49

FX — Hey10BIIETBOPUTENBHO — TEOPETUIECKOE COAEepKAHNE
Kypca OCBOEHO YaCTHYHO; HEOOXO0ANMBIE IPAKTHYECKHE
HaBBIKK pabOTHI HE CPOPMHUPOBAHBI; OOIBIIMHCTBO
MPEIyCMOTPEHHBIX IPOrpaMMOl 00ydeHHsl yueOHBIX
3aJaHU{ HE BHIIIOJHEHO JTMOO Ka4eCTBO UX BBIITOJTHEHUS
OLIEHEHO YHUCIIOM 0aiioB, OJIM3KUM K MUHHMAJILHOMY; TIPU
JIOTIOTHUTETHFHONU CaMOCTOSTEILHOM padoTe Hal
MaTepraIoM Kypca BO3MOYKHO TOBBIIIIEHHE KauecTBa
BBINOJHEHUS YIEOHBIX 3adaHUH

He 3auteHo

Heynosnerso-
PUTEIHHO

0-20

F — Hey10BIIETBOPHUTEIIEHO — TEOPETUUECKOE COAEPIKAHHUE
Kypca He OCBOCHO; HEOOXOJMMbIE MTPAKTUYECKUE HABBIKA
paboThl He c(hOPMHUPOBAHBI; BCE BHINOIHEHHBIC YIEOHbIE
3aJaHus COAepKaT rpyOblie OIMOKH, JONOTHUTENbHAS
caMoCTOsITeNIbHAsL Pa0doTa HaJl MAaTepPHAIOM Kypca

HE MPHUBEJET K KAKOMY-TTHOO0 3HAYNMOMY ITOBBIIIIEHHIO
KayecTBa BBHIIOJIHEHUsI yUeOHBIX 3alaHuN




2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA

2.1. OueHoyHbIe CPeACTBA TEKYIEr0 KOHTPOJISA (THIIOBbIE)

Bomnipocsl 17151 onpoca mo TeopeTudyeckoMy Marepuadny (k pasaeiay 1):

1. TIlpeamer MareMaTHYeCKOro aHajluM3a M €ro pojib B CHCTEME
oOlIeMaTeMaTHYeCKON OITOTOBKH.

2. llonstne MHOXecTBa M MOJAMHOXecTBa. Ilycroe  MHOMXKECTBO.
MHO0Xk€eCTBO BCEX MOJAMHOKECTB MHOXKECTBA. Oniepali Hal MHOKECTBAMU.

3.  DOKBUBaJEHTHBIE MHOXECTBA, CYETHBIE U HECUETHBIE MHOKECTBA.

4. OrpaHuueHHbIE (CBEpXYy, CHU3Y) U HEOTPAHUYCHHBIC (CBEPXYy, CHHU3Y)
MHOXkecTBa. Hanbosnpiinii (HaMMEHBINI ) 37IEMEHT MHOKECTBA.

5. Tlonstue QyHkuMiA M crocoObl UX 3amaHus. DIeMEHTapHble (QYyHKIUU.
[Ipumenenue GyHKLIMIA B pa3InuHbIX 00JIACTAX 3aHHUM.

6. Ilpenen 4nciOBOM MOCIEAOBATEIBHOCTH.

7. Ilpemen  QyHkiuu  oaHOW  mepeMeHHOW. OIHOCTOPOHHUE U
JBYCTOPOHHHE MPEEIBI.

8. beckoneyHo maibie (O€CKOHEUHO OOJIBIINE) BEIMYUHBI U UX CBSI3b C
npenenaMu QyHKIIHM.

9. 3aMeuarenbHbIE IPEIEIBI.

10. HenpepbIlBHOCTh GYHKIIMMA B TOUYKE U HAa MHOKeCTBE. TOUKHU pa3pbiBa U
ux kinaccudukanus. HempepbIBHOCTb OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

11. Bepxusiss (HWXHSASI) TpaHb, TIJOOANBHBIA MAaKCUMyM (MHUHUMYM)
(GyHKUIHHU B €€ 00J1aCTU ONpPEIEICHUS.

12. Tlonstue nmpou3BogHON (PyHKIIMM OAHOU nepemMeHHou. ['eomeTpruueckas
U (u3NYecKas MHTEPHPETALUN TPOU3BOTHOM.

13. Tlonstue muddepenuupyemoir ¢GyHkuuu. CBs3b HENPEPHIBHOCTU U
muddepennupyemMoct PyHKITUU OJTHOM EPEMEHHOM.

14. TlpousBoaHBIE OCHOBHBIX JJIEMEHTApHBIX (GyHKIUNA. [IponsBomHas
CYMMBbI, MpPOU3BENEHUS, YAacCTHOrO, CIOXHOM u©  oOpatHOoil  (yHKUUU.
JuddepenuupoBanue GyHKINIMA, 3aJaHHBIX TAPAMETPUIECKHU.

15. Tlonstne muddepenunana QyHkuu oxHoN nepemeHHou. CBoicTBa
muddepennuana. MTaBapuantHOCTH OopMBI TIepBOTO U Pepenimaa.

16. IIpousBoanbie u auddepeHIuanbl BICIIUX MOPSIAKOB (PYHKIIMU OJHOU
IIEPEMEHHON U X CBOWCTBA.

3aganus 1 BBINOJHEHHUS CAMOCTOSAITEIbHOM padoThl (K pasgeay 1):
1. Yo Takoe npenen QyHKIMU y = f(x) NPU x— x,? JlaTh onpenenexue ¢

IIOMOLIBIO HEPAaBEHCTB. [IpuBecTH reOMETPUYECKYIO MILTIOCTPALUIO.

2.  Jlatp npumep (QyHKIUU y = f(x), UMEIOLIEH Mpeaen Npu x—x,; HE
MMEIOLIEN TIpeieia pu X — X, .

3.  UYto Takoe mpenen GyHKIUH y = f(x) Tpu x —>+0o? [lpu x—>—0? JlaTh

ONpeJieieHhe €  TOMOUIbI0  HEepaBeHCTB.  [IpuBecTM  reomMeTpuyecKyro
WJLTIOCTPALIMIO.



4. Jare npumep (GYHKUMH y = f(x), UMEIOIIEHA Mpeaen Mpu x — 4o,
X ——00; HE UMEIOUIEH npeaena npu x — +o0, X —> —0.

5. Omnpenenute npenen MNocieqoBaTeNbHOCTH. IIpuBecTH  mpuMeEpbI
NOCJIEOBATENBHOCTEN, UMEIOIINUX U HE UMEIOLIUX MPEEIIbI.

6. Kakas QyHKIMS y = f(x) Ha3bIBaCTCSI OECKOHEYHO OOJBIION BETMYUHON

npu x—x,, x—>+wo? JlaTe ompeneneHus C NOMOLIBIO HepaBeHCTB. IlpuBectn
r€OMETPUUYECKHUE UIUTFOCTPALIUH.

7.  YTO 03HAYAIOT 3aIUCH;
lim f(x)=40 Im f(x)=-w©

X—>Xg

lim f(x)=+00 Im f(x)=+o0
fim f(x) = —c0 im f(x) = —o0

lim f(x) =+
0

X—>—®

im f(x)=-o00"
e

JlaTb cIIOBECHBIE pa3bSICHEHUS M ONpPENENEHUs C TOMOUIbI0 HEPaBEHCTB.
[IpuBecTr reOMEeTpUYECKNE UIUTFOCTPALIMH.

8. Harp mnpumepsl (yHKUUN, SBISIIOIMIUXCS OECKOHEYHO OOJIBIIUMU
BEJIMYMHAMU IIPH PA3INYHBIX IPEIEIbHBIX TOBEACHUAX apryMEHTa.

9. Kakas ¢pyHKUMS Ha3bIBa€TCS OrpaHUYEeHHON B mHTepBaie? Ilpu x — x;?

[Ipu x — +0?

10. TlpuBectu mnpuMep HEOrPAaHUYEHHOH, HO HE OECKOHEYHO OO0JbLION
BEJINYUHBI.

11. Kakasg ¢yHKImMs y = f(x) Ha3blBaeTCd OECKOHEYHO MaJIOM BEIMUMHOM

npu x —>X,, x—>+o? JlaTh omnpeneneHus ¢ MNOMOUIbIO HepaBeHCTB. [IpuBectu

Tr€OMETPUUYECKUE UIUTFOCTPALIUH.

12. KakoBa npocTeiiias cBsi3b MEXa1y OECKOHEUHO OOJBIION U OECKOHEYHO
MaJIOW BEJTMYMHAMU?

13. KakoBa mpocreiiiias cBA3b MEXIy (PyHKIMEH, uMeromenl mnpenen, u
OECKOHEYHO MajIol BEJIMYUHOMN?

14. CdopmynupoBaTh TpaBujia MPEAEIBHOTO TepexoJa B clydae
apuPMETUIECKUX JICHCTBUM.

15. BriBecTu nepBblil 3aMeUaTeNbHbIN TPEIE.

16. BriBecTu BTOpPOI 3aMedaTeNbHBIN MpeIed.

17. Jlath ompeneneHuEe HEMPEPHIBHOCTU (YHKIHMHU y = f(x) B TOYKE 4, U
MPOUJUTIOCTPUPOBATH €0 FEOMETPUUYECKH.

18. Yto Ha3bIBaeTCs TOUKOU pa3phiBa GyHKIUU?

19. IIpuBectu nmpuMepbl pa3pbIBHBIX (PYHKIUN PA3IMYHOTO XapaKTepa.

20. B yeM COCTOWT MpaBWIO MPENEIBHOrO Mepexoaa s HENPEPBIBHOM
byHkuun?

21. CdopmymupoBaTh TeOpeMbl 00 apuUPMETHUECKUX JCHCTBUSAX HaJ
HEMPEPHIBHBIMU (HYHKIIHSIMHU.

22. CdopmynupoBaTh CBONCTBAa (PYHKIIMH, HEMPEPHIBHOM HA 3aMKHYTOM
MHTEpBaJC. /[aTh reOMETPUUECKYIO HILTFOCTPALIUIO 3TUX CBOKCTB.

23. Uto 3HAYUT CpaBHUTH JBE OCECKOHEYHO MaJlble  BEJIMYHHBI?
B kakom ciyuae ofHa U3 HUX 00Jjiee BHICOKOTO MOPsIKa, YeM JApyras?



24. Kakue JIBE OECKOHEYHO MaJible BEJIMYMHBI Ha3bIBAIOTCS
AKBUBAJICHTHBIMH?
25. IlpuBecTu mpuMepbl 5KBUBAJIICHTHBIX OECKOHEUHO MaJIbIX BEJIMYUH.

IIpakTHuyeckue 3aaHuA:
l. BBI‘-II/ICJ'II/ITB CJIEAYIOIIME TIPEAEIIBI, HE MTONb3YSACh NpaBuiaoM Jlonurais.

)]]m2 VX : 6)hm2x—3x 4’
x—7 x _49 X—>0 /x +1
— le(1+10
B)]jml c?s2x; )]ng( + x).
x>0 x-sinx =0 X

2. Hantu Toukun paspblBa (GYHKIMH U OTIPEACNIUTh UX THUIL:

X

4x-3
Q) y=3"5 6) y=i s m) =,
3. Haittu Touku paBPBIBa (GYHKIIMY U OTIPEJIEIUTh UX THUII, CIIeTIaTh YePTEXK:
x+1, x<0
fx)={(x+D?* 0<x<2.
-x+4, x>=2

4. HaifTi mpon3BOIHBIEC MIEPBOTO MOpsiaka GyHKIUNA Yy = f(x):
. Jx
a) y=+3+5r——= ; 0) y=sin’(1-5x); B) y=x"".
) y X m ) y ( X) ) y

5. Haittu y, u y_ 454 3agaHHON QyHKUIUU:

a) {x 3cos2t 6) { e’
y =sint y=e*

6. Haiitn HanbonbIliee U HaUMEHbBIICE 3HAUCHUS (QYHKIIMH y= f(x) Ha OTpe3Ke
[a;b]:

a) f(x)=x’-12x+7, [0;3];

0) f() 81x—x* , [-1:4].

7. Jana Hapa6ona y=x"—x. [logobpaTh HOBYIO apaboIy C BETBIMH BHU3 CIIPaBa

OT JaHHOM, 4TOOBI JaHHas Mapaboyia B TOUYKE C aOCHUCCOM x, =2 IIaBHO (0e3

pasphiBa MPOM3BOJHON) Mepexouia B HOBy0. Yactu aAByx mapabos oOpa3yroT
HOBYIO (GyHKIMIO. HaliTh mpou3BoIHYIO0 3TOW HOBOW (DYHKIIMHM W HapUCOBATH €€
rpaduk. HaliTu BTOpyIo MpOW3BOIHYIO M TAKKE HAPUCOBATH €€ TpaduK.

8. Tloctpouth rpadvk HAa OCHOBE TMPHUBEICHHOTO TOJHOTO WCCICIOBAHUS
byHKIMH:

a) y=x"-3x"-x+3;0) y_#
+

9. s pyHkmuu z=(x"y+1)*:

a) MTOCTPOUTH HECKOJIBKO JIMHUHA YPOBHSI,

0) HAWTH YaCTHBIC MPOU3BOHBIC MIEPBOTO U BTOPOTO MOPSIAKOB B OOIIEM
Bujie U B Touke (1, 1), yOequBIITUCH B paBEHCTBE CMEIIAHHBIX MTPOU3BOIHBIX;

B) HaWTH TpagueHT GyHKIUU B 00IIIeM BHUIE U B TOUKe (2, 3);

r) HaiTu auddepeniman QyHKIuU B 001eM Buie U B Touke (3,5);



) HaWTH MPOM3BOAHYIO B Touke (1, 2) o HampaBieHuto BekTopa (1, 4);

€) mycTh x=2t,y=t>—1. Haiiti z, B 00IIEM BMJE M IIPU t=1, HCIOIB3Ys
dbopMyITy BEIYUCIICHUS IPOU3BOTHON CIOKHON (DYHKITUH JIBYX ITEPEMEHHBIX.

10. Haiiti skcTpeMyM (PYHKUMH z= x> +y?+2x+4y U YCTAHOBUTb, MAaKCUMYyM 3TO

VI MUHUMYM.
11. HaiiTu HeonpeaeeHHbIE HHTErPabl:

D) [ 6) Jantethass ®) j(z(jj—jgfx;

I+x

r dx; — 77— dx
)Ism xcos’ xdx I[)I s
12. BeluncnuTh ONpeneneHHbIE HHTErPaJIbL:

2 9 2dx % V4
a (2x—3x2)dx’ 0) | ==: B) [2sin5xdx; T xsin xdx;
)'!. > ) v1[\/; 5 ) .([ b ) ‘([

1

xdx

H)'[\/S—4x '

13. Boiuncnuth HECOOCTBEHHBIE UHTETPAJIBI:
0
dx
)| 7>
)_[%/(m)z ? I1+x

14. Berurcnuth miomaas (GUrypel, OrpaHUYE€HHON JIMHUSMHU y=e", y=e¢ ", x=1.

15. Haiitu oObem Tena — HMIMHApPA HAJ TUIOCKOM 00JacThio, 0Opa30BaHHOMN
JAHHBIMH MPSIMBIMU, U YPaBHEHUEM "KpbIIU" 7= f(x,y).

y=x, x=0, x=4, y=0, z=2x+y.

16. Beruncnuth IuHY AyTH KPUBOM, 3aJaHHOM ITapaMETPUYECKUMHU YPaBHEHUSMU
xX= et(cost +sin t),

{y =e¢'(cost—sint)

i<
6

4
17. HaiiTu oOuiee pemieHne ypaBHEHHUS:

a)y =3x-y; 0)x’dy=(y*+xy)dx.

18. Haiitu pemenue 3anaun Komm y'xlhx=y', yle)=e-1, y'(e)=1,

19. Haiitu oGmiee pemienue auddepeHmanbHOr0 YpaBHEHUS y" +9y = 6¢>* .
20. YcTaHOBUTH CXOAMMOCTD WU paCXOJII/IMOCTB PAIIOB:

(2+( 1)) O (n+ D!

nl n=I1

21. HaI/ITI/I pa)myc Y UHTEPBAJI CXOAUMOCTH:

S 2)’
a);3n+12” 6)2 2’ )Z 3" x"

2.2 OueHoYHbIe CPeACTBA /sl MPOMEKYTOYHOM aTTecTaluu



1 Cemectp (3x3aMeH)

1. Tlomdarue wMHOXKECTBA H MNOAMHOXecTBAa. Ilyctoe  MHOMXKECTBO.
MHO0k€eCTBO BCEX MTOJIMHOKECTB MHOKECTBA.

2. Omnepanuy HaJ MHOKECTBAMH.

3.  DOKBUBaJEHTHBIE MHOXECTBA, CYETHBIE U HECUETHBIE MHOKECTBA.

4. OrpaHuuYeHHbIE (CBEpXYy, CHH3y) U HEOTrpaHUYECHHbIE (CBEPXY, CHH3Y)
MHOecTBa. Hanbomb1nii (HauMEHbIINIA) 2JIEMEHT MHOXKECTBA.

5. Tlonstue QyHKIuN U crocoObl UX 3aJaHusl. DJIeMeHTapHble (YHKIUU.
[Ipumenenue GyHKIUN B PU3HKE.

6. Ilpenen uncnoBoil MoCIEA0BATENILHOCTH.

7. Ilpenen ¢hbyHKIIUU OJHOU MEPEMEHHOIA.

8.  ODHOCTOPOHHHE M JIBYCTOPOHHUE MPEIEIBI.

9. beckoHeuHO Manbie (OECKOHEYHO OOJIBIIINE) BEJIUYMHBI M UX CBSI3b C
npeaenamMu QyHKIUHI.

10. 3ameuarenbHbIE TPECTHI.

11. HenpepblBHOCTHh (yHKIIMM B TOUKE U HA MHOXKECTBE.

12. Touku pa3pbiBa U UX KiacCUDUKALIUSL.

13. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

14. BepxHsisi (HWXKHSS1) TpaHb, TIJI00adbHbIi MAaKCUMyM (MHHUMYM)
dbyHKIMU B €€ 00J1aCTH ONpe/IeICHUS.

15. Tlonsitue mpou3BoIHON GYHKIIUK OJHON MIEPEMEHHOM.

16. Teomerpuueckas u pusnueckasi HUHTEPIPETAILMN IPOU3BOIHOM.

17. Tonstue muddepennupyemoii ¢yHkimu. CBsi3b HEMPEPHIBHOCTH U
nuddepennrpyemMoct PyHKITUU OJTHOM EPEMEHHOM.

18. TlpousBoaHBIE OCHOBHBIX JJIEMEHTApHBIX (yHKIUNA. [IponsBomHas
CYMMBI, TPOU3BEJEHUS, YACTHOTO, CJIOKHON U 0OpaTHOU (DYHKIIMH.

19. uddepenuupoBanune GyHKIUN, 3aJaHHBIX TapaMETPUUECKH.

20. Ilonstue nuddepenunana ¢yHkiuu oaHoM nepemeHHOM. CBoMCTBa
nuddepennnana. MupapuantHOCTh (hOopMBI TIepBOTO quddepenimana.

21. IIpousBoanble U AuddepeHranbl BICIIUX MOPSAKOB (PYHKIIMU OJHOU
IIEPEMEHHON U X CBOWCTBA.

22. IlpaBuno Jlonurans.

23. JlocraTo4Hoe yClIOBHE CTpOroro Bo3pacTaHus (yObIBaHUs) GYHKIIMM Ha
uHTepBane. JlocraTouHble YCIOBUS JIOKAJBHOTO SKCTpeMyMa (YHKUUU OJHOU
IIEPEMEHHOM.

24. Brinykibie (BOTHYTbIE) QYHKIMH OAHOM nepeMmeHHoil. Heobxonumoe u
JI0OCTaTOYHOE YCJIOBUE BBIMYKJIOCTH (BOTHYTOCTH). Touka neperuda. Heo0xomumoe
U IOCTaTOYHOE YCJIOBHSI TOUKH meperuoa.

25. BepTukanbHble M HEBEPTUKAJIbHbIE AaCUMNTOTHI Tpaduka Q(yHKUUU
OIHOU MEPEMEHHOM.

26. OmnpeneneHue riI00ATBHOIO0 MakCUMyma (MUHUMyMa) (YHKIUU OJHOMN
NEepeMEHHON B 001aCTH €€ ONpeIeNICHuU.

27. WccnenoBanne (YHKIMA OJHONM TMEPEMEHHON C HCIOJIb30BAHUEM
NEePBOM ¥ BTOPOU MPOU3BOJHBIX U TOCTPOEHUE ee rpaduka.



2 Cemectp (3K3aMeH)

1. TlonsTHe 0 QyHKIMN HECKOJIBKUX MIEPEMCHHBIX.

2. TlonsTHe O MHOXECTBE (JIMHWUHU) YPOBHA (DYHKIHU ABYX MEPEMEHHBIX.
Kapra MHOXECTB ypOBHSA (DYHKI[MU JABYX MEPEMEHHBIX, B3aUMHOE PACIIOJIOKEHUE
JIMHUY YPOBHS (DYHKIMH JIBYX [EPEMEHHBIX.

3. Ilpenen GyHKIINN HECKOIBKHX MEPEMEHHBIX.

4. Apudmernyeckue omnepanuu Haj (QyHKUUSMH, UMEIOIIUMHU KOHEUYHbIE
IIPEEIIbHBIE 3HAYCHUS.

5. Ilpenen ¢pyHKIUM O HAPABICHUIO.

6. HempeppiBHOCTh (DyHKLIMM HECKOJIBKMX IEPEMEHHBIX B TOYKE M Ha
MHO>KECTBE.

7.  Touku HEPEPHIBHOCTU U TOYKHU Pa3pbiBa QyHKIUH.

8. HenpepblBHOCTh (DYHKIIMK B TOYKE U 110 HAMPABJICHUIO.

9. Apudmernueckue oneparuu HaJl HEIPEPhIBHBIMU (DYHKIIUSIMHU.

10. YacTHble NpOU3BOJHBIE U YACTHBIE TU(PEpeHITHAIIBI.

I1. T'eomerpuyeckass W  SKOHOMMYECKAs  MHTEPIPETALMs  YaCTHBIX
POU3BO/IHBIX.

12. uddepenuupyemocts cnoxubix @OHII. HMuBapuaHTHOCTH (HOPMBI
muddepenunana OHIL.

13. Tlonnoe npupaieHue GyHKIUN HECKOJIbKUX MEPEMEHHBIX.

14. Tlpumenenue  mnonHoro  auddepeHunana K  OpUOIMIKEHHBIM
BBIYHCIICHUSM.

15. TlpousBomHas u AuddepeHnran napaMeTpuyecku U HESIBHO 3a/laHHOM
(YHKIIMN HECKOJIBKUX MTEPEMEHHBIX.

16. KacarenbHasi IIIOCKOCTh M1 HOpMaJlb K TOBEPXHOCTH.

17. YactHble mpousBoaHble W AuddepeHnransl MopsaKa BbIIIE MEPBOTO.
TeopeMa 0 paBeHCTBE CMEIIAHHBIX YACTHBIX MPOU3BOIHBIX.

18. JloKaJbHBIN U YCIOBHBIN 3KCTPEMYM (DYHKIIMH ABYX NEPEMEHHBIX.

19. Haubosnbliee n HaMeHbIIee 3HaYCHUE PYHKLIUU JBYX [T€PEMEHHBIX.

20. IIpousBogHasd Mo HaMpaBJICHUIO. | paueHT.

21. ®opmyna Teinopa 11 QyHKIUN HECKOIBKUX EPEMEHHBIX.

22. IlpumeHeHue (QyHKIHMI HECKOJBKUX MEPEMEHHBIX B PEIICHHUM 3a7ad 10
YKOHOMHUKE.

3 cemectp (3a4er)

1. TlonsTue mepBooOpa3HON PYHKIIUU U HEOTIPEIACICHHOTO UHTETpaIa.

2.  CpoiicTBa HEOIPEACICHHOTO HHTErpaa.

3.  MeToa HENOCPEICTBEHHOTO HHTETPUPOBAHUS.

4. Mertoa 3aMeHbI IEPEMEHHOI.

5. MeTox MHTErPUPOBAHUS IO YACTSIM.

6. IloHsTHE MHOTOWIECHA, €T0 KOPHS, IPOOH, MPAaBUILHON U HEMPAaBUILHON
JpOOH.

7. llonstue W  BUIABI  DJIEMEHTAapHBIX  JpoOed.  HMHTerpupoBaHue
AJIeMEHTapHBIX IPOOEH.



8.  MHTerpupoBaHue palmoHAIBHBIX IpOOEH.

9. VHuBepcanbHasi TPUTOHOMETPHUUYECKAS MTOJACTAHOBKA.

10. HurerpupoBanue QpyHKINNA, HEUETHBIX OTHOCUTEIBHO SINX M COSX.

11. HurerpupoBanue QyHKINH, YETHBIX OTHOCUTEIHHO SINX U COSX.

12. HuterpupoBaHre NPOU3BEICHUN CHUHYCOB M KOCHHYCOB Pa3JIMYHBIX
apTyMEHTOB.

13. HHaTerpupoBaHue HppalMOHATBHBIX (QYHKITHIA.

14. HurerpanpHas cymma Pumana, oIpenesneHHbI HMHTETpal M €ro
reOMETPUYECKAst HHTEPIIPETALIMS.

15. CaolicTBa OnpeeeHHOr0 HHTErpala.

16. I'eoMeTpu4ecKuil CMBICI OIPEIEICHHOTO HHTETpaa.

17. OnpeneneHHbI MHTETpal C IEPEMEHHBIM BEPXHUM IIPEACIIOM U €ro
IIPOU3BO/IHAS [10 OTOMY IIPEACILY.

18. ®opmyna Herotona-JleliOuuiia. MaTerpupyemelie o Pumany QyHkuuu.

19. 3amena nepeMeHHON u (GopMyJa HHTETPUPOBAHUS IO YaCTAM A
ONPENEIICHHOTO UHTErpaJIa.

20. HecoOcTBeHHbIE UHTETPAJIBI.

21. AOcomoTHass M YCJIOBHAas CXOJAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
[Ipr3HaKku CXOOUMOCTH.

22. IlpubnuxeHHbIE METObl UHTETPUPOBAHUS.

23. IlpuMeHeHHE MHTErpajJbHOTO0 MCUUCIICHUS: IUIOMAAb IUIOCKON (Urypsl,
0o0BbEM Tena, JIMHA YT KPUBOM, TUIOIIA b TOBEPXHOCTH BPALLICHHUS.

24. OO6mas cxeMa MpUMEHEHUsI HHTEerpana.

4 cemecTp (3K3aMeH)
[ToHsITME KPATHOTO UHTErpaa.
[ToHsiTHE U CBOKCTBA IBOMHOTO MHTErpaa.
BrIuncieHne 1BOMHOrO MHTErpaia B AEKAPTOBBIX KOOPIUHATAX.
JIBOVHOM MHTETpas B MOJSPHBIX KOOPAUHATAX.
[IpunoxkeHusi ABOMHBIX MHTETPAJIOB: BBIYUCIICHUE IUIOMIane Quryp,
00BEMOB TeJl, IJIONIAa/Ie MTOBEPXHOCTEH.
6. TpoitHoil uHTETpaII.
7. BplunciieHHE TPOMHBIX UHTETPAJIOB B IEKAPTOBBIX KOOPANHATAX.
8.  TpoitHoii nHTErpas B chepuyeCKUX KOOpIUHATAX.
9. TpoitHO#1 MHTErpall B WIMHAPUYECKUX KOOpAUHATAX.
10. IIpumeHeHUE TPONHBIX UHTETPAJIOB.
11. HecobGcTBeHHBIC KpAaTHBIE HHTETPAJIHI.
12. KpuBonuHelHble HHTErpaibl 1-ro poia, UX CBOKWCTBA U BHIYMCIICHUE.
13. KpuBonuHelHbIE HHTErpaibl 2-TO POJIa, UX CBOKWCTBA U BHIYMCIICHUE.
14. ®opmyna I'puna. UHTErpripoBanue noiHbIX Au(QhepeHInanos.
15. IlpunoxeHus KpUBOJIMHENHBIX UHTETPAJIOB.
16. HuTerpansl Mo NOBEPXHOCTH.
17. ®opmynsl Octporpanackoro — ['aycca u Crokca.
18. IlpumoxkeHus MOBEPXHOCTHBIX HHTETPAJIOB.

SNk wh =



5-6 cemecTp (3K3aMeH)
1. TlonsiTue o ynucnOBBIX psiaax. CXoasAIuecs U pacXoasuecs psibl.
2. Heobxommmoe ycimoBHe CXOAUMOCTH psija.
3. Ilpu3HaKu CXOAMMOCTH JIsl 3HAKOIOCTOSIHHBIX U 3HAKOYEPEAYIOIINXCS

4.  AOGcomoTHAs M yCIOBHAs CXOAUMOCTh 3HAKOIIEPEMEHHBIX PSIOB.

5. @®yHKuuMoOHaJIbHbIE psAAbl. CXONMMOCTh M paBHOMEPHAs CXOIUMOCTH
(GyHKIMOHAIBLHOTO pAJa.

6. HenpepblBHOCTH CyMMbl  (DYHKIIMOHATBHOTO  psAja, IOYICHHOE
nuddepeHnpoBaHre U HHTETPUPOBaHUE (PYHKIIMOHAIBHBIX PSIJIOB.

7. CreneHnble psabl. [IpoMexyTOK M paamyc CXOJUMOCTH CTEIIEHHOTO
pAana.

8.  OO0mue cBOMCTBA CTEIICHHBIX PSIOB.

9. [Iloustue psga Teinopa u aHamUTUYECKOW (QYHKIUU. Y CIOBUE
paznoxenust pynkuuu B psan Teinopa. [IpubnrkeHHbIE BBIUUCICHUS C IOMOIIBIO
psnoB Tenmnopa.

10. Paznoxxenue ¢pyHkiuu B psajx MakiopeHa.

11. Ilonstue o psagax dypre. Teopema o npencraBieHUd (PYHKIIUU B BHJIE
ee psana Oypee.

12. Psanpl B KOMIUIEKCHOM TIIOCKOCTH. Psan JlopaHa.

13. Psanet @ypwe B koMmiiekcHol dhopme. Uuaterpan Oypoe.

14. 3anauu, npuBojsime K qudPepeHnnanbHbIM YPaBHEHUIM.

15. JIuddepennuanbapie ypaBHeHUs mepBoro mopsaka. Teopema Kormm.
OO11ee 1 YaCTHOE PEIICHHE.

16. T'eomeTpuyecKHil CMBICI PELICHUS.

17. JuddepenuanbHbie ypaBHEHUS C PA3ACISAIONIMMUCS IEPEMEHHBIMH.

18. Opnoponnbie AuddepeHunaIbHble ypaBHEHUS.

19. Jluneitnbie qudpepeHuranbHble YpaBHEHHUS.

20. JluneitHble HEOAHOPOIHBIE TP EepeHIINANTbHbIE YPAaBHEHUS.

21. VYpaBHeHUs B NOJHBIX TUdPepeHimanax.

22. IlpubnuxeHHbIe pelIeHUs] ypaBHEHHI MEPBOTO MOPSIKA.

23. HNuddepeHuuanbHbie YpaBHEHUS BTOPOro Mopsiaka. YacTHble ciyyau
YPaBHEHHMU BTOPOTO MOPSJIKA.

24. JluddepeHnumanbHble ypaBHEHHS BTOPOTO TMOPSAKA, JIOMYCKAIOIINe
MOHWKEHUE MOPSAIKA.

25. Tpunoxenue nuddepeHImanbHbIX YPaBHEHUI B (PU3HKE.

26. Jluddepennmanbable ypaBHEHHsS BBICHIHX TOPSAAKOB. (OCHOBHBIC
MOHSATHUSL.

27. Jluneitasie quddepeHnranbuble YpaBHEHUS BBICITUX MOPSIKOB.

28. Cucrema nuddepeHInaIbHBIX YPaBHEHUM.

29. HopwmanbHble cuctembl AuddepeHnaabHbIX YpaBHEHU.

30. Cuctembl  guddepeHIUANbHBIX  ypaBHEHUH € TMOCTOSHHBIMHU
koahpureHTamu.

3aaHus K IMArHOCTHYEeCKOH padoTe



1. Yemy paBHO HaWMCHbBIICE 3HA4YCHHE ° W3 OONACTH 3HAYCHHIL

(1)}’HKHI/II/I y=2x*-16x +20 ?
R ZI 7
2. Jlana QyHKIMS JIBYX IEPEMEHHBIX ° V-2 4 y? -1 . Yro Gymer
00JIaCTHIO ONpeENeHus 3TOH QyHKIUN?
3. TIlycts FE)=sinx g oM ciyuae cnoknas dymnxuus & ()

OyJner HeueTHA?

4. Tlyers /) =18% B kakom ciyuae cnoxnas dynxmus € F) gyner
yeTHa?

5. Kaxo# 6yner pyHKIus y = X> B OKPECTHOCTH OECKOHEYHOCTH ?
X
1=
6. Kaxkoii Oynet ¢pyHKIHS Xx"+1 B OKpPECTHOCTH HYJs?
X
7. Kaxkoit 6yaer GyHKImS ~ ¥ +1 B OKPECTHOCTH OECKOHEUHOCTH?
lim ux)
8. Uemy Oynert paBeH Mpejaes YacTHOro =7 v(x) 7
. sinx
lim——
0. UeMy paBHO 3HaueHHE npeaena 0 x ?
1
lim(1+ x)*
10. Yemy paBHO 3Ha4YE€HUE i1 +2) ?
200 +3x+6

11. YeMmy paBHO 3HAUCHHE = 1 +x+2 ?

12.  Yemy paBeH mpeaen, €Ciau BBIPAXKECHHE IPUBENCHO K OTHOIICHUIO
JIBYX IIEPBBIX 3aMEYaTEJIbHBIX IPEIEIOB?

13. B kakoMm cilydyae NMpUBEJIECHNE K OTHOLIECHHUIO BTOPBIX 3aMe€4aTeNIbHbIX
npeseoB OyeT CUUTAThCS BBIOJIHEHHBIM?

14. Kakwue TOYKM HA3bIBAKOTCS TOUKAMU pa3pbiBa (DyHKITIHN?

15. Jlaiite onpeneneHue Nporu3BOIHON (YHKIIUU.

16. B u4eMm coCTOUT reOMETPUUYECKHI CMBICI MPOU3BOAHON?

17.  Yemy paBHa npousBogHas 5?

18. Kaxko#t Bum OyneT UMETh ypaBHEHUE KacaTeIbHOM, eciu (YHKIUS B
TOYKE @ UMEET KOHEUHYIO MPOU3BOAHYIO?

19. Yemy paBHa npousBojHas pyHKuuu ¥ == e’

20. Yemy paBHa npou3BoiHas GyHKupy Y = SnE19

21. Bem Ay =4-At+a(Ax)-AX. 16 iuddepenmman s1o. ..

22. Kakoe mnpaBuiIO0 MOXHO NPUMEHUTh K CIIy4dal, KOrjga mpenel
OTHOILIEHUSI TPOU3BOIHBIX MPEACTABIISAET COO0M HEONPEAEIEHHOCTD ?

23. B KakoM cily4ae BO3MOXHO HEIOCPEICTBEHHOE MPUMEHEHHE ITpaBuia
Jlonurans?

24. HazoBuTe ycia0BHs BO3pacTaHUsI-yObIBaHUS (QYHKIIUU.

25. Kak Ha3bIBalOTCA TOYKH, B KOTOPBIX MPOU3BOJHAS HU3MEHSET 3HAK C
«t» Ha «-»7?

26. Kakas Touka OyJeT Ha3bIBaThCs TOUKOM mepernda Gpyukimu ¥ =f (x)?

27. CKOJIBKO MOXET ObITh HEBEPTUKAIBHBIX aCHUMITOT rpaduka
byHKuun?



x -1

28. CKOIBKO BEPTUKAIBHBIX AaCUMITOT UMeeT rpaduk GyHKIIUU T®=

29. Kakas ¢yHkuus OyJIeT Ha3bIBaTbCS Ha3bIBAETCA IEPBOOOpa3HOU
GbyHKIUY f{x) HAa HEKOTOPOM ITPOMEXKYTKE?

30. HazoBuTe cBoiiCcTBa HEOIPEACICHHOTO HEONPEASIEHHOTO HHTETpaia?

31.  Jns kako#t pyHKIIMU OMpeaesieH0 MHOXKECTBO MmepBoobOpas3Hbix F(x) =
-0,5cos2x+C?

dx

32. Hawtu unTerpan © =% .
i
&
33. Yewmy paBeH Ix T
34. Yemy paBeH HHTErpa J (e +2)2dxq
35. Haligute uyucino k, TpU KOTOPOM JAaHHOE PABEHCTBO BEPHO
da 1 5x
| s = aretg; +e

 aenll
36. BrpiOepute 3aMeHy B UHTETpajie j (7=3%) dx.

37. B kakoMm ciydae NpyW HHTETPUPOBAHMM IO YACTSIM HCIOJB3YETCS
3ameHa dv=P,(x)dx?

[(Ij —3x° +7x)sin4xdx
38. Hurerpan Buza - , HAXOJSAT HUHTETPUPOBAHNUEM

10 YacTsIM. YKaXKMTE CKOJILKO Pa3 Ha1O0 ITIOBTOPHUTH OTY OIICPAIIUIO.
P (x)

39. B kakom ciaydae palMoHanbHas ApoOb BHJA 9,.(®) yaspiBaercs
MPaBUIILHON?

40. 3anumuuTe YHUBEPCAIBHYK) TPUTOHOMETPUYECKYIO IOACTaHOBKY,
MIPUMEHSIEMYIO NPU UHTETPUPOBAHUU TPUTOHOMETPUUECKUN (PYHKIIUA.

41. HazoBure CBOMCTBa ONPEACICHHOIO HMHTErpana, ecim f(x) u g(x) —
UHTETpUpPYEMbI Ha [a; b], [a; c], [¢; b] k=const.

42. B kakom ciyuae cropaBemmBa ¢dopmyna Herootona-Jleitoauia

[ feo@x=F®) - F@),

43. 3Banumute GOpMyTy HWHTETPUPOBAHUS IO YACTSAIM B OMPEIEICHHOM
uHTerpaie?

44. HazoBuTe NpUI0KEHUS ONPEACIEHHOIO HHTErpaa.

45. Kakoii U3 HeCOOCTBEHHBIX UHTETPAJIOB ABJISAETCS PACXOAAIIUMCH?

46. Kak moxer ObITh NpejcTaBieHa 00JacTh onpeaeiaeHus GyHKIUU IBYX
MIEPEMEHHBIX ?

47. 3anumute noJHbIN nuddepeHiuan GyHKIMN IByX NepEeMEHHBIX.

48. Yro Takoe Mpou3BOHAS MO HAIIPABJICHUIO?

49.  Yto Ha3BIBAIOT TOUKAMU IKCTpEMyMa (PYHKIIUU ABYX MEPEMEHHBIX ?

50. YeM oTiMyaeTCs JOKAIBHBIA SKCTPEMyM (YHKLUHU JBYX MEPEMEHHBIX
OT YCIIOBHOTO?

51. VYkaxuTe TeoOMETPUYECKH CMBICT JBOMHOIO MHTErpajia BHUJA

JI D f(x,y)dxdy , ecii f(x,y)> 0 st mo0sIx (X,y) € D, D c (oxy).



52. Korpa nBOMHOM WHTErpajg npoLIE BBHIYUCIUTH B  MOJISIPHBIX
KOOpJUHaTax?

53. Ilo xakoit hopmyIie BRIUHCIIICTCS IJIOMIAIb INIOCKOM ob1acTu D?

54. UYrto He sBuseTcs NpPaBUIBLHOM 00J1acThi0 V B cilyyae TPOMTHOTO
HHTErpaia?

55. L - xpuBasi, 1o OTpe3Ky AB KOTOpOW MPOUCXOJUT HMHTETPUPOBAHUE.
1o xakoii (hopmyJie BEIYUCIIAETCS KPUBOJIUHEUHBIA UHTErpa?

56. Ectb 11 oTaMuMe B CBOMCTBAX KPUBOJWHEWHOIO MHTETpalia MEepBOro
pola M CBOMCTBAaX ONpPENENEHHOTO HWHTErpajga, ecild ecTb, TO B 4YEM OHO
3aKJIro4aeTcs?

57. Kak HazbpIBaeTcsi ISl KPUBOJMHEMHBIX WHTErPajiOB BTOPOTrO pojia
CyMMa MHTETPAJIOB OT JABYX WM TPEX PYHKIUMN?

58.  Kakoii u3 psgoB, corniacHo npusHaky JlanamOepa, pacxonurcs?

59. Ha kakoM wuHTepBajsie OyJeT CXOIUTCS pPsii, €CIH Paguyc €ro
cxoaumoctu R > 0?

W x?!

60. Yemy paBeH paanyc CXOAUMOCTH CTEIIEHHOTO psiia *-1 3 9

61. B kakoM ciyyae 0pU HCCIEIOBAHMM psAa Ha CXOAUMOCTH
ucnosb3yercs npuszHak [ Anambepa?

62. Kakoe ypaBHeHue Ha3bIBaeTCs AU epeHInaIbHbIM?

63. Urto Ha3biBaeTcs oOmMM penieHueM AuddepeHnaIbHOr0 YpaBHEHUS
n-TO MnopsaKa?

64. 3anmummTe ypaBHEHHE C Pa3CNISIONIMMUCS MEPEMEHHBIMH B 00IIEM
BUJIE.

65. Kakoe 1Y HazbpiBatoT 0qHOPOAHBIM JU((hepeHInaIbHbIM YPaBHEHHEM
MepBOTO MOpsiAKa?

66. Kakue QpyHKIIMU HA3bIBAIOTCS OJJHOPOAHBIMU?

67. 3anummre 3amMeHy  bepHymnu i penieHus  JIMHEHHOTO
i pepeHInanbHOTO YpaBHEHHS.

68. Kakx pematorcs auddepeHnnanbHble YpaBHEHUS B IOJHBIX
muddepennnanax?

69. VYkazartb BEPHYIO 3aMEHY JUISL pelieHus YPaBHEHUS
y-y" =30y + ()

¥

.

70. B kakoM BuIe cleIyeT HCKaTb YacCTHOE pPEUIEHUWE YPaBHEHUS
BHIA .J"?”_pylz fl:}'f:l r)



