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1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TanoB UX (OPMUPOBAHUS B MPOLECCE OCBOCHUS
o0pa30BaTeNbHON MPOTrpaMMBbI

dranbl popMUpPOBAHUS
1. PaGota Ha y4yeOHBIX 3aHATHUAX
2. CamocTtosTenbHas padora

Kox m HanMeHOBaHHe KOMIIETEHIINH
I[IK-1. Cmnocoben ocBamBaTb H  HCIOIL30BATh
TEOPETHYECCKUE 3HAHHUSA W MPAKTUYECKHE YMECHHS H
HaBBIKM B INPEAMETHOW OOJAaCTH MPH PEHICHUU
poheCCHOHATBHBIX 3a/1a4.

[IK-3. CnocobGen  ¢opmupoBaTh  pasBuBatoilyto | 1. Pabora Ha y4eOHBIX 3aHATHSIX
00pa3oBaTeNbHYIO cpeny IE noctikenus | 2. CamocrosiTebHas paboTta
JUYHOCTHBIX,  TMPEIMETHBIX W  METalpPEeIMETHBIX

pPE3yIbTaTOB O6y‘~ICHI/I$I CpCaACTBaAMH IIPCIIOAaBaACMbBIX
y‘le6HHX IMpCaAMCTOB.

2. Onucanue NoKa3aTene U KpUTEpUEB OLEHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX JTaIax
uX (OpMUPOBAHUS, OMMCAHUE IIKAJT OLEHUBAHUS

Ypos
Ouenn eHb 3 Ixana
Baemble | cdop ran . Kpurepun | ouenunBaHus
¢popmupoBan Onucanue nokasareJieit
KOMIIET | MUPO- st OLICHUBAHMS
€HIMU | BaHHO
CTH
[IK-1 | Ilopor | 1. Pabora Ha 3HATh: KoHcnexr, [Ixana
OBBIl | y4eOHBIX - COBPEMEHHBIE KOHUEMINH, | ToOMallHee OLICHUBAaHMS
3aHATHSIX TEOpUHU, 3aKOHBI M METOAbl B | 3a/IaHUE; KOHCIIEKTa
2. o0nacTu (QU3MKHU, MaTeMaTHUKU U | YCTHBIN [[kana
Camocrosren | MH(GOPMATUKM U NEPCHEKTHBHBIE | OMPOC, OLICHUBaHU
pHas paboTa | HampaBJICHUS pa3BUTHS | KOHTPOJIbHAS  |[TOMAILIHETO
COBPEMEHHOI HAayKH; pabota 3aaHus
- 3Ha4YCHHE " MECTO [[Ixana
JUCLUIUINH ¢dusuko- OLICHUBAaHMS
MaTeMaTUYecKoro  IuKiIa B [yCTHOTO
oO1iel KapTuHe MHpa. orpoca
YMETB: [[Ixana
- SICHO M JIOTUYHO M3J1araTh OLICHUBAaHMS
MOJTy4YeHHbIe 0a30BbIEC 3HAHNUS; KOHTPOJIbHOM
- JEMOHCTPUPOBATh paboTHI
MOHMMaHUe OOLell CTPYKTYpHI
JUCLUIUINH ¢dusuko-
MaTeMaTHYecKoro  IHUKIa U
B3aMMOCBA3M HUX C JApYTUMH
JUCLUIUIMHAMU
- CTPOUTH MOJEIU PEAIbHBIX
00BEKTOB WJIH MPOIIECCOB;
po(hecCHOHATBEHO pemarh




314, CBSI3aHHBIC c
IPEIMETHOM 00JIaCThIO, C YIETOM

COBpPEMEHHBIX JOCTHKEHUM
HAYyKH;
MPUMEHSITD nH(OPMAaIMOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTUN
s 3h(EeKTUBHOTO  perieHus
HAyYHBIX W TPUKIAAHBIX 3ajad,
CBSI3aHHBIX C MpeIMETHOM
00J1acTh0.
IIpon | 1. PabGota Ha 3HATh: Koncrexr, lIkana
BUHYT | Y4eOHBIX - COBPEMEHHBIC KOHIIEMIIHNH, | TOMAITHEe OIICHUBAHUS
Bl | 3aHATHUSX TEOpUHU, 3aKOHBI M METOJAbl B | 33/IaHUE; KOHCIIEKTa
2. obmacti (GU3MKK, MAaTEeMaTHKH H | YCTHBIC [Mkana
CamocrosaTen | MHPOPMATHKU U TEPCHEKTUBHBIE | OMPOCHI, OLICHUBAHUS
pHas pabota HarpaBJICHUs pPa3BHUTHS | KOHTPOJbHAS | IOMAIIIHETO
COBPEMEHHOI HayKH; pabota 3a/laHus
- 3Ha4YCHHE u MECTO [Ixana
JTUCIUTLIIAH ¢buzuko- OLICHUBAHUS
MaTeMaTU4eckoro  IUKJIa B YCTHOTO
oO11eil kapTuHe MUpa. orpoca
YMETB: [Ixana
- SICHO M JIOTUYHO H3JaraTh OIICHUBAaHUS
MOJTydeHHBbIE 0a30BbIC 3HAHUS; KOHTPOJIBHON
- JIEMOHCTPHPOBATh paboThI
MOHMMaHUE OOLIEeHl CTPYKTYpHI
JTUCITUTLIIAH ¢buzuko-
MaTeMaTU4eckoro  IUKIa U
B3aMMOCBS3M UX C JAPYTUMH
JUCITUTUTHHAMHT

- CTPOUTH MOJEH PeaTbHBIX
00BEKTOB WJIH MPOIIECCOB;
npodeccCHoHaNBHO pemiathb
3aja4w, CBSI3aHHbBIE c
peIMETHOM 00J1aCThIO, C YUETOM
COBPEMEHHBIX JTOCTHXCHUH
HAYKH;

OPUMEHATh  MH(OpPMAIMOHHO-
KOMMYHHUKAI[MOHHBIC
TEXHOJIOTUU Ui 3(PPEeKTUBHOTO
peneHus HAYYHBIX "
NPUKIIAIHBIX 337a4, CBSI3aHHBIX C
MIpeIMETHOM 00J1aCThIO.

BIIAJICTh:
- CITOCOOHOCTBIO K
JIOTUYECKOMY PaCCyKICHHIO;

- MOJICTTUPOBAHUEM JUTS
MOCTPOEHUS 00BEKTOB u
MIPOIIECCOB,  OMPEACICHUS N




MpeJCKa3aHus UX CBOMCTB;

- OCHOBHBIMH METOJaMHU
pelieHus 3aja4,
c(hOpMYyJIMPOBAHHBIMU B paMKax
HpeIMETHBIX 00JIaCTei.

MK-3

ITopo | 1. PabGota Ha 3HATh: Koncnekr, [Ixana
TOBBIN | Y4eOHBIX - XapakTepUCTUKY JMYHOCTHBIX, | JOMAIIHEe OLICHUBAHUS
3aHATUAX MeETanpeMETHBIX U MPEAMETHBIX | 3aJlaHUE; KOHCIIEKTa
2. pe3ynbTaToB  00pa30BATENBHOM | YCTHBIN [Ixama
CamocTosATen | AEATENbHOCTH B KOHTEKCTE B | OIpOC, OLICHUBAHUS
pHas paboTa IOpeIMETHOW 00JacTh; crnocoObl | KOHTPOJbHAS  |TOMAITHETO
OKa3aHUA WHIUBUAYAIbHON | paboTa 3aaHus
MEIarOrM4eckod  MOMOIIM U [Ixana
NOAJEPKKU  OOy4aromumcs B OLICHUBAHUS
3aBUCUMOCTH oT ux [YCTHOTO
CIoCcOOHOCTEH, orpoca
00pa3zoBaTebHBIX [xana
BO3MOXKHOCTEH U MOTPEeOHOCTEH. OLICHUBAHUS
YMETh: KOHTPOJIBHOU
- OKa3bIBaTh aZpecHyIo paboThI
NEeIaroruyecKy0  MOMOUIb |
NOAJEPKKY oOydaromuMmcsi, B
3aBUCUMOCTH oT 170:¢
CIIOCOOHOCTEH,
00pa3zoBaTeNbHBIX
BO3MOXHOCTEH M moTpeOHOCTEH,
B nporecce TOCTHKEHUS
METamnpeIMETHBIX, TMPEAMETHBIX
Y JINYHOCTHBIX PE3yJIbTAaTOB.

[Tpon | 1. Pabora Ha 3HATh: KoHcrmexkr, [lIxama
BUHYT | Y9eOHBIX - XapakTepUCTUKY JMYHOCTHBIX, | JOMAITHEe OILICHUBAHUS
BI | 3aHATHUSX METamnpeMETHBIX U MPEAMETHBIX | 3aJlaHUE; KOHCIIEKTa
2. pe3ynbTaTOB  00pa30BaATEIHHOM | YCTHBIE [xana
CamocrosTen | OeSITEIBHOCTH B KOHTEKCTE B | OMPOCHI, OIICHUBAHMUS
bHas padoTa MpeIMeTHOW 00y1acTu; CIOCcOOb! | KOHTPOJbHASL | JOMAIIHETO

OKa3aHUA WHIUBUAYAIbHOH | paboTa 3a/1aHus
MeIarorndeckol  IMOMOIMA | IMxana
HNOJIEP)KKH ~ OOydJarouuMcs B OIICHUBAHMUS
3aBUCUMOCTH oT 1794 YCTHOTO
criocoOHocCTEi, orpoca
00pa3zoBaTeNbHBIX [Ixana
BO3MOXKHOCTEH U MOTPEeOHOCTEH. OIICHUBAHMUS
YMETh: KOHTPOJIBHOM
- OKa3bIBaTh aJIpECHYIO paboThI
MeAarornyeckylo  MOMOoUlb U

MONJEPXKKY oOydaromuMmcsi, B

3aBHCHUMOCTH oT ux

CIIOCOOHOCTEHA,




00pazoBaTeNbHBIX
BO3MOXHOCTEH M MOTpeOHOCTEH,
B mporecce JOCTHKEHHS
METaNpPEIMETHBIX, TMPEAMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB.
BIIAJICTh:

- CIIOCOOHOCTBIO U OIBITOM
NPUMEHEHUS B IPEIMETHOU
00J1acTH  pa3MYHBIX CIOCOOOB
OKa3aHus aJpecHON
MEJAarOriyecKoil  MOMOIMM U
MOAJIEPKKA ~ OOydaronmuMmcs B
3aBUCUMOCTH oT ux
CIIOCOOHOCTEH,
00pa3oBaTeIbHbIX
BO3MOKHOCTEH M MOTPEOHOCTEH.

[IIxana oneHNBaHUA KOHCIIEKTA.

Kpurepuii BaJjuibl
Crynent Harucan 0 — 10% Bcex JieKiuii 0
Crynent nammucan 11 — 20% Bcex meKimii 1
Crynent Hanucan 21 — 40% Bcex neKuuit 2
Crynent Hanucan 41 — 60% Bcex JeKIuit 3
Crynent Hanucan 61 — 80% Bcex nekuuit 4
Crynent Hanucan 81 — 100% Bcex nexuuit 5

IIkaja oneHUBaHUA JOMAIITHET0 3aJaHHUS.

Iloxka3aTean banabl
CryaeHT npaBuiibHO BeinoiaHuI 0 — 10% nomaminero 3agaHus 0
CtyneHT nmpaBwiIbHO BRITOTHII 11 — 20% gomarrHero 3a1anus 1
CtyneHT npaBWiIbHO BRITOTHII 21 — 40% noMarnrHero 3a1aHus 2
CTyaeHT npaBuibHO BeIMOIHWI 41 — 60% gomMaiiiHero 3a1anus 3
CtyneHT nmpaBWiIbHO BRITOIHIII 61 — 80% gomarrHero 3a1anus 4
CtyaeHT npaBuiibHO BeIMONHWI 81 — 100% nomarinero 3agaHus 5

IIIxana oueHUBaHUSA YCTHOIO OIIpoca.



Kpurepuii oneHuBaHus Banabl

CTy,HeHT OTBCTHUJI Ha BOITPOC M IMOKa3aJ IMMOJHOC U YBEPEHHOC 3HAHNUE TCMBIL 5

CTyaeHT OTBETHJI Ha BOIIPOC, OAHAKO B OTBETE MPUCYTCTBYIOT HECYIIIECTBCHHEIE 4
OIIMOKH, HETOCTATKU 1 HETOYETHI

CTyIeHT B 1I€JIOM OTBETHJI Ha BOTIPOC, HO B OTBETE UMCIOTCS 3aMETHBIC U TPYyObIC 3
OIIMOKH, HEOCTATKU U HETOYETHI

CTyZIeHT He OTBETHJI Ha BOIIPOC, HO UMEIOTCs OoJiee ABYX MPaBWIIBHBIX UICH UITN 2
MOJIXO/I0B K IIPaBUIIBHOMY OTBETY

CTyaeHT He OTBETHII Ha BOIIPOC, HO UMEIOTCSI TOJBKO OJTHA-IABE HACH WU MOIXOBI K 1
[PaBUIILHOMY OTBETY

CTYI[CHT HE OTBCTUJ HA BOIIPOC U MOKa3aJj IMOJITHOC HC3HAHUE TEMBI 3aIaHUA 0

IIIka/jia oueHNBaHUSI KOHTPOJIbHOM PadoThl.

IToxkazarennb Bbanasl
CtyneHT npaBuibHO BeIOTHMWI 0 — 4% Beex 3amaHmit 0
CtyneHT npaBuiibHO BeIMOIHWI 5 — 10% Bcex 3ananuit 1
CryneHT npaBuwibHO BRITOTHII 11 — 20% Beex 3amanmit 2
CryneHT npaBuiibHO BeImoaHWI 21 — 30% Beex 3anaHuit 3
CryneHT npaBuiibHO BeImoiaHWI 31 — 40% Beex 3anaHuit 4
CtyneHT npaBuiIbHO BeIOMHMI 41 — 50% Bcex 3amanuit )
CtyaeHT npaBuibHO BeIMOIHUI 51 — 60% Beex 3anaHuit 6
CtyaeHT npaBuibHO BeIMOIHWI 61 — 70% Beex 3anaHuit 7
CrtynenT npaBuibHO BeimonHuI 71 — 80% Bcex 3amanuit 8
Crynent npaBuiibHO BeinodHua 81 — 90% Beex 3amanuit 9
Crtynent npaBuibHO BeimonHWI 91 — 100% Bcex 3aganuit 10

3. KoHTposbHbIE 33JaHUs WM HUHBIE MaTe€pHallbl, HEOOXOIUMBIE Ul OLICHKM 3HAHUM,
YMEHUH, HABBIKOB W (WJIM) OIbITAa JEITEIBHOCTH, XapaKTEPU3YIOIIUX  ATalbl
(dbopMUpOBaHUS KOMIIETEHIIHH B MPoLIecce OCBOCHUsI 00pa30BaTeNbHOM MPOTrpaMMBbl



Texymuii KOHTPOJIb

[1IK-1. CnocobeH ocBaMBaTh U HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS U MPAKTUYECKHE YMEHUS U
HABBIKU B IIPEIMETHON 00JIaCTH MPU pPellIeHUuU MpodecCHOHATbHBIX 3a/1a4.
3namo:
- cospeMeHHble KOHYenyuu, meopui, 3aKOHbl U Memoovl 8 obnacmu QusuKu, Mamemamuxu u
UHGOpMAMUKU U NepCReKmMUEHble HANPABIeHUsl Pa38UMUs. COBPEMEHHOL HAYKU,
- 3HAYeHUe U Mecmo OUCYUNIUH PUIUKO-MAMEMAMUYECKO20 YUKIA 8 00well Kapmune Mupa.
IIpruMepHBIH CIMCOK TeM JIJIs1 KOHCIIEKTA
Cemectp 1
JlericTBUTEIBbHBIC YHCTIA.
[Monsitust pyHKIIMU U TIOCTIenoBaTeNIbHOCTH. [Ipenen mocineoBaTeIbHOCTH.
[Tpenenst GyHKIUIA.
HenpepsiBHOCTS QyHKIINIA.
[TpownsBoaHas u auddepeHmal.
OcHoBHBIE TeOpeMbl TP HEPEHIINATEHOTO UCYUCIICHUS.
[Tpumenenue auddepeHnnaIbHOro UCYUCIECHUS K UCCIEA0BAHNUI0 (PYHKIIUMN.

NoabkowhE

Cemectp 2
[lonsTre u cBOMCTBA HEONIPEAEIEHHOTO UHTErpaIa.
OcCHOBHBIE METO/bI UHTETPUPOBAHUSI.
WuTerpupoBanue 1poOHO-pallMOHATBHBIX (YHKIHMH.
WHTerpupoBanre TPUrOHOMETPUYECKUX (PYHKLIMH.
WHuTerpupoBanue HppalioOHAIBHBIX (DYHKIHA.

agrwdpE

Cemectp 3
OnpenenéHHbIil MHTErpaji v €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH.
®opmyna Hetorona — JleitOnuna u e€ npuMeHeHwHs.
I'eomerpuueckue U pu3NIECKUE IPUIOKEHUS ONPEACIEHHOIO HHTErpaa.
HecoOcTBeHHbIE HHTETrpaIbI.
YucnoBsle psbI.
OYHKIMOHAIbHbBIE U CTEIIEHHBIE PSI/IbI.

ook~ wdE

Cemectp 4
[Ipenen u HenmpepbIBHOCTH (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.
YacTHble pou3BoHbIE, AU PepeHInpyeMOCTh U AU(PepeHIrat.
[IpunoXkeHns 4acTHBIX MPOU3BOIHBIX U MU depeHInanoB GyHKINI HECKOIbKUX TEPEMEHHBIX.
JIBOMHBIE UHTETPAIIBI.
TpoliHble HHTETpAIBL.
MHOroMepHbIe UHTETPAIBI.

SukrwdE

IIpumepHbIe 3a1a4M JOMALIHET 0 3a1aHUS
Cemectp 1

1. IlpencraBuTh B BUIe OOBIKHOBEHHOH APOOH MEPUOIUIECKYIO JECATUIHYIO TPOOK:

a) 3,7(936); 6) 7,1(603); B) 1,(15); r) 2,(45).

2. HaiiT TOYHYIO BEpXHIOIO ¥ TOYHYIO HH)KHIOIO TPaHH YHCIIOBBIX MHOXKECTB!



2 A:{\lonr‘;”, neN}u[l, 2): 6 A={*" neNju(s, 23).
+

3. Haiitu npeaei nociaenoBaTeIbHOCTH:

n+2 1 . ]
a) lim ST+ 6) lim n+8( n+7-— n+2); B) Ilm(

n—o 3n+1 + (_Z)n ’ n—co n—oo

4n? _2n2 +7n
2n+5 n+3 )

4. Haiitu npenen GyHKIUH:

5 _ _ _5
X -15x-2 Iim( 2 3 j; 0 Iimcos(;zx/4)‘ 9 jim 1= 2/c0sx

a) lim

X—2 \/X+7—3 ’ ) x—1

5. Haiitu npoussoanyto Y'(X) byskuum:

x2-1 x*-1 x>2 3% —4x—1" x>0 Xsin X

a) y=arctg(shx); 6) y=Inarcsin\1-e*; B) y= (arccosx)@; r) y = X
6. Haiitu Bropyto npoussoanyoo Y"(X) dbyHkimmu:
a) Y =-/Xx—(x+Darctg/x; 6) y=In )H_;‘r; B) y=e""C,
X —
7. Haiiti npousBoanyto Y"(X) mapamerpuuecku 3a1aHHON QYHKIUH:
a) X=-/2t—t*, y=arcsin(t-1); 6) x=tg’, y=cos’t;  B) x=Intgt, y=— o
S

8. Pasznoxuts MHOrOwIeH P(X) B psia Teitopa ¢ LEHTPOM B TOUKE Xo!

a) P(X)=x*-6x*+8x, X, =-1; 6) P(x)=(x+1)*-16x*, x,=1.

9. HaiiTi nHTEpBaIBI BO3pAcTaHUs U YOBIBAHHS U TOYKU dKCTpeMyMa (QYHKIIUH:
3
2 x> 1
a) y = X —5arctgx; 6) y=x%™; B) y=X"Inx; r)y:?+—.
X
10. HaiiTi uHTEpBAIIBI BHITYKJIOCTH H TOUKH TMepernda QyHKINH:

a) y=xInx; 6)y=x2+£; B) y =6x° —8x°; r) y=x‘e™".
X

11. Haiiti acumnroTsl rpaduka QyHKINN:

X +de™™ arctgx + 2x* +5x

= ) =—; ESSS—————
DY gt —e )y 3arctgx — 5) ¥ (x+1)*(x—-2)

12. Haiitn HauOosnblIee 1 HauMeHbIee 3HadeHust pynkuu Yy = f(X) Ha otpeske [a,b]:

[1/2,3]; B) y=x>—7x*+11x, [0,2].

a) y=X"+4x, [-2,2]: o) y=——,
X +1
Cemectp 2

1. Haiitu HeonpeaenEHHBINA HHTETPAJ, UCTIONB3YSI METOA MHTETPUPOBAHUS 110 YaCTAM:

a) I(x+1)sin(4x)dx; 6) I(Sx—Z)e2X dx ; B) Ix3 Inxdx.



. Haiitu Heonpenen€HHBIN UHTETPAJl, UCIIOJIB3YS METO/]] 3aMEHBI IEPEMEHHOM

x+1 sin xdx
6) | ——— X(2x +5)* dx ; x2 exp(2x® +1)dx.
A= Ffvscos P P@r9ds o e+

. Haiitu Heonpenen€HHbIN HHTETpAN OT APOOHO-PATMOHATEHON (DYHKITHH:

X+3 x? dx X dx
dx; 6 —_—
? jx3—4x X ) Ix —6x+5 ®) I(x+1)(x+2)2

. Haiitu Heonpenen€HHbIN UHTETPA OT TpI/IFOHOMeTpI/IquKoﬁ GbyHKIHIH:

a) Isinsxdx; 6) .[fisc);(:):( B) j

r) J.coss Xdx .
sin*x’

. HaliTn HeonpenenéHHblil HHTErpaa OT KBAAPATUUYHOU UPPALUOHAIBHOCTH:

dx x+1)"
9 [-/x*-1dx; 6) I(Xz+1)5/2? )j( j

Cemectp 3
. BpIUHCINTE OnpenenEéHHbIi UHTETpal:
713 9 1 5
xdx X dx . In xdx
a) I e 0) _[( ; B) Iarcsmxdx; r) J‘ .
16 Cos™ X 4 ’\& -1 0 3 X
. Haiitu nomane ¢urypsl, orpaHiYeHHON JTMHUSAMHU Ha OTPE3KeE:
1/x
e 16
a) y=— uy=0,1<x<2; 0) y_—zny 17-x?,1<x<4.
X
. HaiiTu niinHy 1yru KpuBOM B IIPSIMOYTOJIBHBIX KOOPJAUHATAX
x? Inx 5 . 7
a) yzf ey , 1<x<2; 0) y=+/1-x" +arcsinx, ngsg.

. Haiitn 0066€M Tena, 00pa3oBaHHOTO BpamieHueM BOKpYT ocu OX KpUBOii:

1
a) y= :
) A1+e”

. Haittu HecoOcTBeHHBIN MHTErpal 1-ro poxa:

0<x<In5; 6) y=(x+1)'x, 0<x<1.

X X dx
: o) [ ——: B -
2 len X ) !eﬂﬁ ) J;(x+1)(x+2)(x+3)
. I/ICCHG,Z[OBaTB Ha a6COJ'IIOTHyIO 1 YCIIOBHYIO CXOJAUMOCTDH YHUCIIOBOU paa:
D" . 6) & (- 1)”1(n+4) B na N
an % n )Z_;‘ 3n2/n+5 ) Zl( D (2n + 1)I
. Havitu 06J'IaCTB CXOAUMOCTH CTCTICHHOTO pdaa:
(4x+7)" = 2 (3x)*"
; 0 2X+5)" ; )
)Z(n+1)(n+3) )nzzll( ) )z n®?

. Pasnoxwuts B psix Teitnopa no crenensm X Gpyukmuo Y = Y(X) u ykasarb 00J1acTh CXOAUMOCTH Psi/ia:



10.

X 3 (eX —e‘x)2

a)y=—— 0) y=~—"72 B) y=(x+x%)arctgx.
)Y = e ey )y 2 y =(x+x7)arctg
. Haiitu cymMy cTemneHHOTo psifia M yKa3zaTh ero 00JacTh CXOJUMOCTH:
2) iZn +1X2n . 6) i x"2 . B) inzxn
o N ’ = (n+2)n’ n=0 '
Cemectp 4
. HaliTu nBoiinoi npener:
X
. 1 X . 1 . 10
a) lim ,In : 6) I|m(x2+y2)2[ch —— —1} B) I|m£1+] .
e Xy+3y® Xx-y o X“+y e Xy

Harmvicatp ypaBHEHHE KacaTelbHOM IIIOCKOCTH K MOBEpXHOCTH Z = Z(X, Y) B Touke M (X, Y,):

12 mes: 6 z=2""", M@ 2); mz=L“; M(L 3).

a) =
) X%y 1+ X

. Haiiti wactHble nponsBoHble Z|, U Z, clokHOM GyHKIMU Z = Z(X,Y), rae X = X(U,v) u

y = y(U,v) , UICTIOIB3Ysl THBAPHAHTHOCTH (hopMbl A depeHnrana nepBoro mopsaKa:
2
X _
a) z=arctg(x’—y), x=u, y=u’-0v’; 6) z=", x=e"", y=e*",
y

o ] ' 9 _ .
. HaiiTi yacTHbBIC IPOU3BOAHBIE Z) U Z, HEABHO 33laHHON QyHKIMHU Z = Z(X, Y):

a) sinz+xy’z =xy; 6) e’ +4z=x°cosy; B) In(Ll+xyz) +z = x°y°.

14 n

(9] " 14 -
. Haliti yacTHbIE IPOM3BOJHBIE BTOPOTO MOPSAAKA Z,, , Ly, Ly ULy, ¢byakuun z = z(X,y):

a) z =sin(xy+cosy); 6) z=In(l+x%y*);  B) z=arctg(x’y*); r) z=x".
. HaiiTi yacTHY!0 IPOM3BOIHYIO BBICIIETO MOpsaKa GyHKIUU Z = Z(X,Y):
3 4 _ 4
a) 822 , z=¢eY; 0) 823, Z:X y; B)%, z:ln(1+x2+y2).
ox“oy oxoy X+Yy ox oy

. Pasnoxunts MaOTOWTeH P(X,Y) B psix Teitnopa ¢ nentpom pasnoxenus B touke M (X,,Y,):

a) P(X,Y)=x'+2xy+y?, X% =Ly,=-1; 6) PXY)=X+Xy+X—Yy, X =-1y,=-1.

. HaiiTi nokanbHbIe SKCTpeMyMbl QyHKIUH Z = Z(X, Y):

a) z:xy—lnx+i 6) z=x°—y>—3xy; B) z=xyl—x-Y).

Ay

. I3MmeHuTH IOPAAOK UHTCTPUPOBAHHA B TIOBTOPHOM MHTETpAJIC:

2 2y zl4  sinx 1 1-X 2 J2=x
a) Idyjf(x,y)dx; 6) IdXIf(X, y)dy; B)IdX jf(x,y)dy; r) J.dx _[f(x,y)dy.
0 0 0 0 0 _\/]j 1 0

Haiitu nBoiiHOM HHTETpa:



a) [[(y—x)dxdy, rze D={l<x<3 x<y<x’};
D

6) J.Iarctg%dxdy, me D={C+y?><1 x>0, y>0};
D

B) ”4/16—x2—y2 dxdy, rae D:{x2+y2 <186, xgygxﬁ};
D

r) Hydxdy, e D:{x2+y2§2x, yzo}.
D

11. Haiitu TpoiiHOI HHTErpa:
a) mxz(l— y)dxdydz, rmie H={x+y+z<1 x>0, y>0, z>0};
H

6) [[[ (x+y)dxdydz, rre H={0<x<1 x*<y<x y<z<2y};
:

B) Iﬂxyzzdxdydz, rae H:{x2+y2+22§], x>0, y>0, 220};
H

r) J:U(xz +y2)dxdydz, rie H ={x2+y2+z2 <9, Yx®+y? Sz}.
H

YMETB:
- SICHO U JIOTUYHO M3JIaraTh MOJy4eHHbIE Oa30BbIE 3HAHUS;

- JIEMOHCTPUPOBATh MOHUMaHHE OOILIEH CTPYKTYphl JUCHMIUIMH (PU3MKO-MATEeMaTHYECKOTO LUK
Y B3aUMOCBSI3HM MX C IPYTUMU AUCLHUIUIMHAMHA

- CTPOUTBH MOJIENTU pealIbHbIX 0OBEKTOB UM MPOLIECCOB;

npo(eCCUOHAIBHO pelaTh 3a/adyd, CBA3aHHbIE C IPEAMETHONW O00JACThIO, C Y4ETOM COBPEMEHHBIX
JNOCTUKCHUM HAYKH;

MPUMEHSTh HTHPOPMATMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH JJ1s1 3()PEKTUBHOTO PEIICHUS HAyUYHBIX
Y MIPUKJIAIHBIX 3a]1a4, CBSI3aHHBIX C MPEIMETHON 00JacThIO.

IIpumMepHbIe 3a1aHNA KOHTPOJIbHOI padoThI
Cemectp 1

1. IlpencraButh B BUje OOBIKHOBEHHOU IPOOU MEPHOAMUYECKYIO IECATHUHYIO Ipo0h 4,(135).

. . (n+3)1+4(n+1)!
2. Haiitu npenen nocnenosatensHocty im .
>0 5(n+3)1-7(n + 2)!

. A/1-x-3
3. Haiitu npenen pynkmun lim —————,
-8 243/
2x-3
log, X

5. Haiitu mponsBoanyto GpyHkmmm Y = (X3 —x% +3x+ 7)

4. Haiitu Touku paspbiBa pyHKOHH Y = Y YKa3aTh UX THIL.

x2—9x+1



10.

11.

. Haititn Heonpenen€HHplii MHTErpal J.

. Haititn Heonpenen€HHplii MHTErpal j

. Haititn Heonpenen€HHplii MHTErpal '[

o . 3x
. Haiitu miomans Gurypsl, orpaHiYeHHON TUHUAMHE Y =COS(7X) U Y = o 0<x<

. Haittu HecoOcTBeHHBINM HHTETpal 1-T0O poaa I

i 12
Haiitu npoussonyio Y'(X) mapamerpudecku 3aqaHHoi GyHKIMH X = arcsint, y= (1+ Jt )l :
Haiitu npoussoanyro Y'(X) HesBHO 3amannoi Gynkmuu Y = Y(X): Xy—Iny =3.

Haiitu ob1iee BbipakeHHE [Tl TPOM3BOAHOM mopsiaka n ot Gyrkimu Y = IN(3x —2) .

. X
Haiitu naTepBansl Bo3pacTaHus U yObIBAaHUS U TOUKH SKCTpeMyMa pyHKIUH Y = nx
nx

. —x%/2
HatiTi uHTEpBaBI BBIMYKIIOCTH M TOYKH Ieperuda pyHkiuu Yy = X€ e

5x3 —2x +1
4x* —7x+3°

Haiitin acumnrotsr rpaduka GyHKINH Y =

Cemectp 2
3
Jx+2) dx.

. Haittu HeonpenenéHubIi HHTErpan J‘(i

X
Inx

. Haiitu Heonpenen€HHblii HHTErpal I X

X~/Inx +1

. Halitn Heonpene€HHbIN HHTErpall '[ xarctgxdx .

N N . X+3 i .
HaI/ITI/I HGOHpe,Z[eJICHHBII/I I/IHTeraJ'I J. dX METOAOM «BLI‘IepKI/IBaHI/II/I».

(X+1)(x+2)(x+5)
e>*dx
(2+e*)*

. Halitn HEeonpenen€HHbIN HHTErpall '[ tg>xdx .

dx
N
dx

Cemectp 3
1+Inx

e
. Haiiti onpenenéHHbIi HHTETpaT J.idx
1

Wk

. Haiitn mymHy nyru KpuBO#M B PSIMOYTONBHBIX KoopanHarax Yy =chx, 0<x<1.

1

X+ X3

Hatiti 006EM Tera, 00pa3oBaHHOTO BparieHrneM BOKpyT ocu OX kpuBoi Y = , 1<x<3.

+00

arctgx

+x2

dx

0



0
. Haiitu 061acTh CXOIUMOCTH CTETICHHOTO Psijia z

. Paznoxuts QyHKIHIO

. ) —l n-1

I/ICCJ'IG,Z[OBaTB Ha a6COJ'IIOTHy10 " YCIIOBHYIO CXOIUMOCTD YHUCJIOBOU PO Z%
= (4+In“n)n

2x+1)"

3" (n+1)

sin(3x o
L—3COSX B psax Teitmopa mo cTemeHsM X W yKa3aThb 00JIacTh

CXOJIMMOCTH PpsifIa.
Cemectp 4

. . . . Inl+x?
Haiitu apotinoit npeaen lim ( ) .

s 1+ xy -1

. y
. Hanucare ypaBHeHue kacaTenbHOH MJIOCKOCTH K IOBEPXHOCTH Z = X\N +—— BTOuke M (Y, 4).

N

. HaiiTi yacTHbIC IPOU3BOAHBIE Z) U z! HEABHO 3aJaHHON QyHKUMM Z=Z(X,Y)! Z —sin(xyz) =e*y’.

HaiiTi Bce yacTHBIe NPOM3BOHEIE 2-r0 nopsaka dyukuun Z(X, Y) =y In(l+ x?y).

5. Pasnoxwurs muorowier P(X,y) = x® +2xy +y B pax Teitnopa ¢ uentpom B Touke M (-1, —1).

6. Haiitu nokansHbie skcTpeMyMbl GyHKIUU Z(X, Y) =Xy + —+ VR
X 2y
0 0
7. VI3MeHUTH NOPSAOK HHTETPUPOBAHHUS B IOBTOPHOM HHTErpaje Idy J. f(x,y)dx.
-1 y3
8. BbruucnuTh 1BOIHOM HHTETpa ”«/XZ +y? —4dxdy,rme D= {43 x® +y*<25 x< y}.
D
9. BerymciuTh TPOHHOM HHTErpai m dxdydz,rme H={x+2y+z<1 x>0, y>0, z>0}.
H
10. BerumciauTh TPOHHOI HHTErpas J.J.J. zdxdydz,rne H = {X2 +y?+z2<4,2> 0}.
H
BJIAJICTh:
- CIOCOOHOCTBIO K JIOTHYECKOMY PACCyKICHUIO;
- MOJICTAPOBAHKEM ISl TOCTPOCHHUSI OOBEKTOB U MPOIIECCOB, OMPEICICHHUS WIIH MPEICKA3aHUs UX
CBOICTB;

OCHOBHBIMM METOJIaMU pEeLlIeHUs 3aa4, CGOpMYyINPOBAHHBIMHU B paMKaX MPeIMETHBIX o0acTei.

s E

IIpuMepHbIe BONIPOCHI YCTHOI'O OIIPOCa
Cemectp 1

Kak onpenensitor panmoHalibHbIe U AeCTBUTENbHBIE yncia? YTo Takoe uppalmoHalibHble ynciia?
B 4ém cocTosT cBOMCTBA yNOPSIOYEHHOCTH U CBOMCTBA HEMPEPHIBHOCTH?

Hepe‘H/ICHI/ITB OCHOBHbIC aKCHMOMBI MHOXECTBA I[GI‘/JICTBI/ITGJII:HBIX qucell.

UYro Takoe aeiicTBUTenbHAsS QYHKIUSA ACHCTBUTEIRLHOM mepeMenHon? Uto Takoe rpaduk GyHKIuu?
Yo 03HAYAET OTPAaHUYCHHOCTb U HEOTPAHWYEHHOCTh GyHKIMHU? UTO Takoe YyeTHas, HedeTHas T
nepuoanueckas GyHKIus?



©o~N>

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.

217.

28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44,
45.

Yro Takoe cioxHas QyHKIus?

Uro Ttakoe obpatHas Gpynkiusa? KakoBo ycioBue e€ CyniecTBOBaHUs ?

JaTh onpeneneHue mpeena YucIOBOM MOCIeI0BaTeIbHOCTH. UTO Takoe OECKOHEUHBIC TIPE/ISITbI?
KakoBbI OCHOBHBIE CBOICTBA CXOIALIMXCS TOCIEA0BATEIBHOCTEN?

Kak BeImI AT apuMeTHdecKue onepanuy Hajl CXOIAITUMUCS TOCIeI0BATEIIEHOCTIMU?

B uem coctout Teopema BeliepiiTpacca 0 MOHOTOHHOM OrpaHMYE€HHOM MTOCIIEI0BATEIBHOCTH?
Urto takoe yucio e? Kak g0Kka3bIBalOT CXOAUMOCTD MOCIEA0BATEILHOCTH K JAHHOMY YUCTy?
Cdopmynuposats Teopemy bosnbiiano — Beliepimrpacca 06 orpaHMueHHON TTOCIISI0BATEILHOCTH.
Uro takoe pyHnameHTangbHas mocienoBarenbHocTh? ChopmynupoBars kputepuit Komm
CXOJMMOCTH TOCIIEI0BATEIbHOCTH.

Uro Takoe OECKOHEYHO Majble rmociieaoBaTenbHocTH? KakoBa ux cBsi3b ¢ OECKOHEYHO OOJIBIINMU
MOCIIEA0BATEIHHOCTAMU?

Cdopmynuposath onpeaencHus npezenna GyHKIuu B Touke 1o ['eitne u mo Komrm.

Yrto Takoe 0IHOCTOPOHHUE MPeeIbl?

CdopmynupoBaTh ornpeencHue npeaena GyHKINI Ha OECKOHEUYHOCTH.

CdopmynmnpoBaTh orpeeneHre 0ECKOHEUHOT0 Mpeena.

KakoBbI OCHOBHBIE CBOMCTBA MPeIeoB PYHKIMH U apupMeTHIECKUE CUCTBUS HA IIPeaeIaMy
byHKIUIi?

UTto 03HAYAIOT MpeIebl MOHOTOHHBIX (DYHKIIHN?

KakoBbl 3aMedarenbHbIe peIebl?

Uro takoe OGeckoHedHO Masble pyHKuu? KakoBa ux cBs3b ¢ 0ECKOHEYHO OOMBIIMMU (HYHKIUSAMU?
UYro takoe «O» U «0» oTHOIIEHHs MexXAy GyHKIUsIMU B Tipenene? KakoBbl ux cBoiicTBa?

Uro Takoe SKkBHBaJIeHTHBIC (GyHKIMHU B Tipeaese? KakoBel ux cBoiicTBa?

YTo 3HAYUT HEMPEPHIBHOCTH (PYHKIMH B Touke? KakoBbI JTIOKaTbHBIE CBOICTBA HETIPEPHIBHBIX
GyHKIHI?

KakoBbl OCHOBHBIE OTIepaIlui HaJl HEMPEPBIBHBIMU QyHKIMsIMH? B uéM cocTOUT mpenenbHbIi
Nepexo/1 MoJ1 3HaKOM HENpPEepbIBHON pyHKIMU?

Yro Takoe Touka pa3psiBa ¢pyHKIuK? KakoBa Tumbl Touek paspbiBa? ChopMynupoBarh TeOpeMy O
pa3pbIiBax MOHOTOHHBIX ()YHKIIHMA.

CdopmynupoBaTs Teopembl BeliepiiTpacca 0 HEIPEPhIBHBIX (YHKITUIX.

B uém cocTout Teopema 0 MpOMEKYTOUHBIX 3HAYEHUSIX HENPEPHIBHBIX PYHKIINNA?

Yro Takoe mpousBoaHas ¢pyHkuu? Kakos e€ reomerprueckuii U GU3NYECKUN CMBICIBI?

Uro Takoe nuddepennupyemocts pyHkiun? KakoBo HeoOxoaumoe ycioBue

g depeHIpyeMocTu?

ChopmynupoBatb GOpMYIIBI AT MPOU3BOHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKITHH.
CdopmynupoBaTh GOpMYIBI ISl TPOU3BOIHOMN CIIOKHOM 1 00paTHON (YHKITUH.

Yro takoe quddepeHnnan u Kakoe ero reoMeTpUuYecKuil CMbICH?

[Tepeuncnuth MPOU3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

Yrto Takoe mpou3BOAHBIC U TU(DPEpEeHITHATBI BBICIIUX TOPSIKOB?

Kak HaxonuTh IpOon3BOAHBIE PYHKIINH, 3aJAaHHON MapaMeTpUIeCKu?

Chopmymnuposats Teopemsr Depma, Pos, Jlarpanxa u Ko,

Ilepeuncnuth BUabI HEOnpeaeIEHHOCTEN. B uéM cocrout npasuio Jlonurais packpeITUs
HEONpPeIeNEHHOCTEN?

Yro takoe opmyna Teitnopa? KakoBo ocrarounoe cnaraemoe B popme Ileano u B popme
Jlarpanxa?

KakoBbI mpru3HAKYH MOHOTOHHOCTH ()YHKITUU?

[lepeuncnuth JOCTaTOYHBIE YCIOBUS JIOKAIHHOTO SKCTpeMyMa (G YHKIUH.

Yro Takoe BHITYKIOCTh PpyHKIMH? YTO Takoe TOUKa rnepernda GpyHkuun?

KaxoBbl mpu3Haku BRITYKIOCTH QYHKIIUNA?



46. IlepeuncnuTh JOCTATOYHBIC YCIOBUS TOUKH Mepernda pyHKIUH.
47. Yro Takoe BepTHKAJIbHbIE, TOPU30HTAIBHBIC M HAKJIIOHHBIE ACUMIITOTHI Tpaduka GyHKIMN?
48. ChopmynupoBaTh IUIaH TOCTPOCHUE Tpaduka QyHKITUH.
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12.
13.
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16.

Cemectp 2

Yro takoe nepBoodOpazHas ¢pyHkuuu? YTo Takoe HeonpeaeaEHHbIH HHTerpan?

KaxoBbl OCHOBHBIE CBOICTBA HEOIPEIEIEHHOTO HHTErpasia?

ChopmynupoBaTh TaOIHITy OCHOBHBIX HEONIPEACTIEHHBIX HHTETPAJIOB.

B uém cocTout MeTo MHTErpUpOBaHUS 110 YacTIM?

B uém cocTout MeToj 3aMeHbI IEPEMEHHOM B HEOTIPEAEIEHHOM UHTETpasie?

Uro Takoe mpocTeiiliie paiuoHaigbHble Opodou? B uéM cocTouT MeTon HeompenesrEHHBIX
KO3 (DUIIMEHTOB U METO/| «BBIYEPKUBAHHIN?

Kak BBIMUCIATH UHTETPANIBI OT MPOCTEUIINX PAIIIOHATBHBIX TPOOEii?

Uro Takoe pamnMoHaNbHAs TpUTOHOMeTpuyeckas ¢yHkuusa? UYUro Takoe yHHBEpcalbHas
TPUTOHOMETPHUYECKasl MOACTaHOBKA?

. Kak nmpoBoasaT uHTErpHpOBaHHE CUMMETPUYHBIX PAIMOHAIBHBIX TPUTOHOMETPUIECKUX (PYHKIIUI?
10.
11.
12.
13.

Kak nHTerpupyoT TpUroHoMeTpu4ecKrue OMHOMBI U IPOU3BEIEHUS] TPUTOHOMETPHUECKUX (DYHKIIMNA?
Uro Takoe KBaJpaTUUHbIE HPPALMOHAIIBHOCTH U KaK UX UHTETPUPYIOT?

Yro Takoe JpoOHO-THMHENHHbIE UppalnoHaIbHOCTU? UTO Takoe ApoOHO-IHMHEIHAs [T0ICTAaHOBKA?

Yro takoe muddepennmanbabie OnHOMBI? Kak nX HHTErpupyoT?

Cemectp 3

UYro Takoe onpeaenéHHbld nuTerpan? B uém 3akiouaeTcss HEOOXOAMMOE YCIIOBUE HHTETPUPYEMOCTH
byHKIIIN?

UTto Takoe BepxHHUE U HIDKHHE CyMMBI J[apOy?

B uém 3akimogaercs KpuTepuil HHTErpupyeMoCcTy GyHKIUN?

[lepeuncnuTh OCHOBHBIE KJIACChl UHTEIPUPYEMBIX (QYHKIUI.

KakoBbl OCHOBHBIE CBOWCTBA MHTErpaja ¢ MEepeMEHHbIM BepxHUM mpeznenoM? Ilpusectu opmyny
Herotona — JleitOnuna.

ITpuBect GpopmMysly HHTETPUPOBAHUS IO YACTSIM B ONpPEAEIEHHOM UHTETpaJe.

[IpuBectu popmybl 3aMeHbI IEPEMEHHBIX B ONPEIETIEHHOM UHTETpalle.

. B uém cocrost hopMyna npssMOYrobHUKOB U (hopMyJIa Tpanenuil s npuoInKEHHOTO BEIYNCIEHUS

OnpeAeNEHHOTO HHTerpana’?

. Uro takoe kBajgpupyemas gurypa? Kaxk BHIYUCISIOT IUIOMAIH UIOCKUX (HUryp?
10.

Uto Takoe kybOupyemoe Teno? Kak Beramcisitor o0wsémbr Ten? I[lpuBectu dhopmyny obbéma Tema
BpalllCHUS.

Uro Takoe crpsimuisemas kpuaa? [IpuBectu Gopmynbl ATUHBI Iyrd KPUBOW B MapaMeTpUUYECKOM
3aIaHUM U HA IIIOCKOCTH.

[IpuBectu popmyny MIOMIa M TOBEPXHOCTH BPALLIEHUS.

Hate onpenenenue HecoOcTBeHHOro uHTerpana 1 pona. ChopmynupoBaTh TEOPEMBI O CXOIUMOCTH
HecoOCTBEHHOTro HHTerpaia 1 poaa.

Jlate ompenenenue HecoOCTBEHHOTro MHTerpaia 2 poga. CHopMmynnpoBaTh TEOPEMBI O CXOIUMOCTH
HecOoOCTBEHHOr0 MHTErpaia 2 poja.

Jlate ompezaeneHue CXOAMMOCTH dYHciaoBoro psaga. CdopmynupoBaTh HEOOXOAMMBIN MpPHU3HAK
CXOAMMOCTH YHCIOBOIO pALa.

Yemy paBHa OeckoHeuHass cymMma yObIBalomieil reomerpuueckoil mporpeccun? Yro Takoe
rapMOHUYECKUH psia?
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CdhopmynupoBaTh MpU3HAKH CPABHEHUS CXOAUMOCTH YUCIIOBBIX PSI/IOB.

Chopmynuposats npusnaku JJanamGepa u Ko cxoquMoCcTy YUCIOBBIX PSAIOB.

CdhopmynupoBaTh HHTETPATBHBINA MTPU3HAK CXOAMMOCTH YHCIIOBBIX PSJIOB.

Uro Takoe 3HakonmepemeHHBIM psan? CdopMmynupoBarh mnpuszHak JleiOHMIIA CXOAUMOCTH
3HAKOMEPEMEHHBIX PSIOB.

Uro Takoe abCOIIOTHO U YCIOBHO CXOSIIMECS YUCIoBbIe psiibl? KakoBbl X cBoiicTBa?

Uro Takoe (¢yHKOUOHANBHBIA psa? JlaTe  ompeneneHue  paBHOMEPHOW  CXOIUMOCTHU
(YHKIIMOHATIBHOTO psija.

ChopmynupoBats kputepuid Komm u mnpusnak BelepmTpacca paBHOMEPHOW CXOJAUMOCTH
(GYHKIIMOHATIBHOTO psija.

CdhopmynupoBaTh OCHOBHBIC CBOMCTBA PABHOMEPHO CXOISAIIMXCS (DYHKIIMOHAIBHBIX PSJIOB.

Uro Takoe creneHHou psan? Jate onpenenenue paguyca U 001acTu CXOAUMOCTH CTETIEHHOTO psJa.
UYro takoe psa Teitnopa? ChopmynupoBaTh TEOpEeMy O CXOAUMOCTH psifa Teitnopa.

Cemectp 4

. Uto Takoe N-MEpHOE EBKJIMJIOBO MPOCTpaHCTBO? YTO Takoe dYuciaoBass (PYHKIHS HECKOIbKUX

MEepEeMEHHBIX?

. Hatb onpenenenue npenena no Ko u no I'eitHe uncnoBoil neicTBUTENbHON (QYHKIIUU HECKOJIBKUX

IICPCMCHHBIX. Yro Takoe HCIIPCpPbIBHAA q)YHKHI/IH HECKOJIBKHUX HepeMeHHHX?

. Uto Takoe OTKpHITOE M 3aMKHYTO€ MHOXKECTBa N-MEpPHOTO €BKJIMAOBa mpocTpaHcTBa? KakoBa mx

CBSI3b”?

. Uro Takoe cBsi3HOE MHOXKeCcTBO? ChopMylIMpoBaTh TEOpEMy O HETPEPHIBHON (YHKIIMH HA CBS3HOM

MHOeCTBe. UTO Takoe O6J'IaCTI:>, 3aMKHYTas 00J1acTn?

. JaTp onpenenenne yacTHOM npousBoaHOM. UTo Takoe nuddepeHmupyemMocts GyHKIMU HECKOIBKUX

MepEMEHHBIX?

. ChopmynupoBarh  J0OCTaToO4HOE  ycioBUE  AuQepeHuupyeMocTH  (YHKIMM  HECKOJIbKHX

IIEPEMEHHBIX.
Cdopmynuposats npaBuiio 1udhepeHIuPOBaHUS CII0KHON PYHKIIUN HECKOJIBKHUX MTEPEMEHHBIX.

. Hammcatp YpaBHCHHEC KacCcaTCJIbHAA IJIOCKOCTD K ITOBEPXHOCTH. B uém 3akmrouvaercs FeOMCTpI/I‘IeCKI/Iﬁ

cmbica nuddepenmana GyHKIUU ABYX IEPEMEHHBIX?

. Z[aTL OIIPCACIICHUC YaCTHBIX IMPOU3BOJHBIX BBICIIHUX TIOpAKOB u MHOFOKpaTHOﬁ

T depeHIUPYyEMOCTH (PYHKIIMK HECKOJIBKUX MEPEMEHHBIX.

CdhopmynupoBaTh JOCTaTOUYHOE YCJIOBHE MHOTOKpPAaTHOH JuddepeHuupyeMocTd  (QyHKIUH
HECKOJIbKUX MEPEMEHHBIX.

Uro Takoe cmemaHHble npou3BoAgHble? KakoBbl yCIOBHS MX HE3aBUCHUMOCTH OT TOpsSAKa
nuddepeHInpOBaHHUSL.

Uro Takoe nuddepennmansl Boiciiux nopsakoB? Ilpusectu dopmynsl st auddepennnanon
BBICIIIUX MOPSAKOB.

ITpusectn Qopmyny Teinopa u ¢opmyny ocraTtoyHoro ciaraemoro B (opme Jlarpamxka s
(YHKIIUH IBYX [TE€PEMEHHBIX.

Yro takoe HesiBHAS QyHKIUA? CHOpMYIHpOBaTh TEOPEMY O HESIBHON (YHKIINU.

UYro Takoe cuctema HeaBHBIX QyHKIMIA? CPopMyIHUpOBaTH TEOPEMY O CUCTEME HEABHBIX (PYHKIIUM.
Uro Takoe JOKaJbHBIA 3KCTpeMyM (YHKIIMM HECKOJbKUX mnepeMeHHbIX? HeobOxoaumoe ycioBue
JIOKAJIbHOT'O 3KCTpeMyMa (DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

CdhopmynupoBaTh JOCTATOUHBIEC YCIOBUS IKCTpEMyMa (PYHKITUH JIBYX MEPEMEHHBIX.

Yro takoe kBagpupyemas gurypa? [IpuBectu npumepsl KBagpupyembIx GUIyp Ha MIIOCKOCTH.

Uro Takoe naBoitHON uHTerpan? KakoBbl HE0OXOAMMOE M JOCTAaTOYHOE YCJOBHUS CYIIECTBOBAHUS
JNBOMHOTrO MHTerpana? KakoBbl OCHOBHBIE CBOMCTBA IBOMHOTO MHTErpasia’?



20.
21.
22,
23.
24,
25.
26.

217.
28.

29.

30.

31.
32.

33.
34.
35.

Yro Takoe NMOBTOpHBIM MHTErpan? B Kakux cilydasx ABOWHOM MHTErpan CBOAMTCA K IOBTOPHOMY
HUHTETrpay?

Kak ocymiecTBisiercss 3aMeHa NEPEMEHHBIX MHTEIPUPOBAaHMSI B JBOMHOM uHTerpaie? UYro Takoe
ssKkoOmaH 3aMeHbI? UeMy paBeH IBOWHON WHTErpajl B MOJIIPHBIX KOOpAXHATaX?

Kak Bpumcnsgior Maccy Iwiockoi ¢urypsl? Kak BBUHCIAIOT IJIOMIAJh IUIOCKOW (UTYPHI,
OTPaHUYCHHOMN JTUHUAMU?

Yro Takoe KpUBOJIMHENWHBIM CEKTOP U KPUBOJIMHENHBINA cerMeHT? Kak BBIUMCIIAIOT UX IUIOIAau?

Yro Takoe nnTerpan Ilyaccona, Kak €ro BEIYUCIAIOT U YEMY OH paBeH?

Yro takoe kyoupyemas ¢urypa? [IpuBectu npumepsl KyOupyemsix (Gpuryp B mpocTpaHCTBE.

Yro Takoe TpPOWHOW MHTErpaj, M KakoBbl HEOOXOAMMOE M JOCTaTOYHOE YCIOBMS €ro
CYILIECTBOBAHUS?

KakoBbl 0CHOBHBIE CBOMCTBA TPOUHOTO MHTErpana? Kak ero cBOAST K HOBTOPHOMY UHTErpaty?

Kak BBINONHSAIOT 3aMeHy MEepEeMEHHbIX B TpoilHOM mHTerpane? Kak BbIMISIAUT TpOHHOM MHTErpan B
cepruuecKux U HUIMHAPHUECKUX KOOpANHATAX?

Kak mpuMeHSIOT TpOWHOW HWHTErpai ajs BBIYHCICHUsS 00BEMOB Ten? UTo Takoe mapaiuielnbHbIe
CEUeHMsI U KaK UX UCHOJIb3YIOT IPU BBIYMCICHUN 00bEMa Tena?

UYro Takoe KpUBOJIMHENHBIH IaPOBOIM CEKTOP U KPUBOJUHEHHBIN 1IapOoBON cerMeHT? YeMy paBHBI UX
00BEMBI?

Kak npuMeHs0T TpoliHbIe MHTETpaJIbl ISl BBIYMCIIEHUSI MAcChl Tella ¢ IEPEMEHHOM IIIOTHOCTHIO?
UYro Takoe usMmepumas Qurypa B MHOromMepHoM mpoctpaHctBe u Mepa JKopnana? IlpuBectu
PUMEPHI U3MEPUMBIX (DUTYD.

Yrto Takoe MHOTOMEPHBII HHTErpail, U KaKOBO JOCTATOYHOE YCIOBHE €r0 CYIECTBOBAHMS?

Kax BBIUUCIIAIOT MHOTOMEPHBIN UHTErPajl C IOMOILBIO TIOBTOPHOTO UHTErpana?

Kak BBINONHAIOT 3aMEHY IEPEMEHHBIX B MHOTOMEPHOM HMHTErpaie?

ITK-3. CriocobeH GopMHpOBaTh Pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPELY IS JOCTHKCHHUS JTIMYHOCTHBIX,
MNPEAMETHBIX U METAIIPCAMETHBIX PE3YJILTaTOB O6y‘IeHI/I$[ cpeacTBaMu NMpEroJaBacMbIX y'—le6HBIX mpeaAMETOB.

3HaTh:
— XapaKTEePHUCTUKY JIMYHOCTHBIX, METANPEAMETHBIX U MIPEMETHBIX PE3yJIbTaTOB 00pa30BaTEIbHON
NESTENIbHOCTH B KOHTEKCTE B IPEIMETHON 00J1acTH; CIIOCOOBI OKa3aHUs WHANBUAYAIbHON
TIeArOTHICCKOM MTOMOIITH | ITOIICPKKH 00YJIArOIIMMCS B 3aBUCHIMOCTH OT X CITOCOOHOCTEH,
00pa3oBaTeNbHbIX BO3MOKHOCTEH U TOTPEOHOCTEH.

6.
7.
8.
9.
10.

IIpuMepHBIi CIUCOK TEM JI1 KOHCIIEKTA
Cemectp 1
8. JleiicTBHTEIBHBIC YHCIIA.
9. Tlonstus pyHKIMM U ocieaoBaTenbHOCTH. [Ipenen nocineqoBaTebHOCTH.
10. IMpenenbr GyHKITHIA.
11. HenpepbIBHOCTH (YHKIUH.
12. TlpousBoaHas u quddhepeHIua.
13. OcHoBHble Teopembl UG HepeHInaTEHOTO UCUNCIICHUS.
14. Ilpumenenue nudpepeHnanbHOro UCUUCICHHS K UCCIEA0BAHNUIO (PYHKIIUMN.

Cemectp 2
[ToHsiTHE W CBOMCTBA HEONPEIENEHHOTO UHTETpaa.
OCHOBHBIE METOBI UHTETPUPOBAHUS.
HNHuTerpupoBanue 1poOHO-pAIMOHATBHBIX (PYHKITUH.
WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKINH.
HNHTerpupoBanne upparmoHaIbHBIX (PYHKITUH.



Cemectp 3
7. OnpenenéHHbIN UHTETPATI U €r0 CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH.
8. ®opmyna Hetotona — JleitOHuma u €€ mpruMeHCHUSI.
9. T'eomerpuueckue U pU3MUECKUE TPUITOKEHUS ONPEAETEHHOTO HHTErpaa.
10. HecoOcTBeHHBIC UHTETPAIIBI.
11. YwmcnoBbie psibl.
12. OyHKIMOHAIBHEBIE U CTENICHHBIC PSJIBI.

Cemectp 4
7. Ilpenen u HENPEPBHIBHOCTH (PYHKIINU HECKOIBKHX MTEPEMEHHBIX.
8. UactHble mpou3BoaHbIE, T depeHIupyeMocTs U auddepeHial.
9. IpunoxeHus 4YacTHBIX MPOU3BOAHBIX U JU(PPepeHIINaIoB (yHKIUNA HECKOIBKHIX MTEPEMEHHBIX.
10. JIBoiiHbIC HHTETPAIIBI.
11. TpoiiHble UHTETpAJIBI.
12. MHoroMepHbIE HHTETPAIBI.

IIpuMepHbIe 3a1a4u JOMANIHET0 32/1aHUSA
Cemectp 1

13. IlpencraButh B BUIE OOBIKHOBEHHOM IPOOH MEPHOAMUECKYIO NECATHIHYIO TIPOOh:

a) 3,7(936); 6) 7,1(603); B) 1,(15); r) 2,(45)

14. HaiiTi TOYHYIO BEpXHIOIO ¥ TOUHYIO HHXKHIOIO IPaHH YHCIOBBIX MHOXKECTB!

g A=) PO Nlom ) 6 A=RE neNju@s 23
' n+2
15. Haiitu npenen mocnenoBaTeIbHOCTH:
. n+2 1 ) 2 2
a) Ilm%; 6) lim n+8( n+7-— n+2); B) lim 4n” _2n"+7n .
n—e 3 4 (=2) n—o oo\ 2N4+5 n+3
16. Haiitu npenen pyHKIuu:
. X’ — - . 2 3 . .13
a) Ilmw; 0) Ilm( T 3 ; B) hmw; r Ilmlﬂ.
-2 \Ix+7 -3 -l x -1 x° -1 -2 3% —4x -1 x-0  XSin X

17. Haiiru npoussoanyto Y'(X) byHkumm:
a) y=arctg(shx); 6) y=Inarcsin\/1-e”; B) y= (arccosx)@; r) y=x e,

18. Haiitu Bropyto npoussoanyto Y"(X) dyHkuuu:

a) Y =-/x—(x+Darctg/x; 6)y:mx+j; B) y=e"",

19. Haiiru npoussoanyio Y”(X) nmapameTpuuecku 3a1aHHON QYHKIUH:

a) X=+/2t—t?, y=arcsin(t-1); 6) x=tg’, y=cos’t; B) x=Intgt, y=

sin?t

20. Pasznoxkuts Muorouned P(X) B psx Teitnopa ¢ IEHTPOM B TOUKE Xo:



21.

22.

23.

24,

10.

10.

a) P(X)=x*-6x*+8x, X, =-1;

HaiiTin naTEpBaNBI BO3pacTaHus U YOBIBAHUS U TOYKU IKCTpeMyMa (DYHKITHH:

a) y = X—5arctgx;

6) y=x"e";

HaiiTi nHTEpBAIBI BEIMYKIOCTH ¥ TOYKH Tieperuda GyHKINN:

a) y=x%Inx;

0)

y:x2+1;
X

Haiitu acumnToTs! rpaduka QyHKIMH:

a) y=

Haiitn HanGonpiee u HaMMeHbIIee 3HaAYCHUST PYHKINH Y =

-2X

e’ +4e

X_

e

TR )
e2x

a) y=x"+4x, [-2,2]:

X
0 = ,
)Y x2+1

arctgx+z
3arctgx —«

6) P(x)=(x+1)*-16x*, x,=1.
B) Y=xInx; r)y=X33+)1(.
B) Yy =6x° —8x°; ny=x‘e”
2x* +5x

T (x+1)%(x-2)

[1/2,3]; B) y=Xx°-7x*+11x, [0,2].

Cemectp 2

f(X) Ha otpeske [a,b]:

Haiitu Heonpeien€HHbIN HHTETPal, UCIIONb3YsI METOJ UHTETPUPOBAHHUS 110 YACTSIM:

a) j (X +1)sin(4x)dx ;

X+1

) [ ™

HatiTu Heonpeaen€HHbINA UHTErPaA OT JPOOHO-pAI[MOHATBHON YHKIINU:

Y J-x3—4

X+3

6)I

XdX; 0) I

6) j (5x —2)e?* dX ;

sin xdx

J1+3cosx

x2 dx
6x+5

J- xdx
(X +1)(x+2)?

B) ng In xdx.

r) Ixz exp(2x® +1)dx.

Haiitu Heonpenen€HHbINA HHTErpai OT TpHrOHOMeTqueCKoﬁ GbyHKIHIH:

B) J' : r) J'cos3 XX .
sm X
Haiitu Heonpeen€HHbBI HHTETPaN OT KBaJIpaTUYHON UPPAIIMOHAIBHOCTH:

a) J\/xz —1dx; 6)

a) J'sin5 xdx;

9 |1+ cosx

cosxax
1+COSX

J‘ dx )
(XZ +1)5/2 ’

Beruucnurs onpenenéHuslii HHTErpalt:

7l3

a)j

716

X dx

cos? x

txdx
) !Mx_l,

2 I( x+1j3/2

Cemectp 3

1
B) Iarcsin xdx;
0

3

. HaliTn Heonpenen€Hublii MHTETpall, UCIIONIb3YsI METOJ| 3aMEHBI [IEPEMEHHOI:

B) IX(ZX +5)° dx;

2 Inxdx

r)j

X



11.

12.

13.

14.

15.

16.

17.

18.

12.

13.

14.

Haiitu miomans Gurypbl, orpaHi4eHHON JTUHUSAMH Ha OTPE3KE:

e1/)( 16 )

a) y=-— uy=0,1<x<2; 0) y="5my=17-x",1<x<4.
X X

Haiitn ymHy nyru KpUBOM B IPSMOYTOJIBHBIX KOOPIAUHATAX !
2

a) y:X— Inzx 1<x<2; 6) y=-/1-x* +arcsinx, ngs;.

Haiitu 006EM Tena, 06pazoBaHHOTO BparieHrneM BOKpyT ocu OX KpHBOii:

1
a) y= ,
) A1+¢e*

Haiitn HecoOCTBEeHHBIN MHTETpan 1-ro pona:

0<x<In5; 6) y=(x+D"'x, 0<x<1.

*jf’ dx 6)T dx B)T x dx
> xIn®x’ e X’ L (X+D)(X+2)(x+3)
UccnenoBats Ha aOCOIOTHYIO U YCIOBHYIO CXOJIUMOCTD YHCIIOBOM A
D" . -D"*(n+4). _ n!

a) 0) ; B) i

znl 5/4 Z_; 3n2-/n +5 le( D’ (2n+1)'
HatiTi 0651aCTh CXOIUMOCTH CTEIIEHHOTO Psijia:

4x+7 2 . 3x)°"
D I I DICTCLETD A
(n +1)(n + 3) n=1 =1 N
Paznoxuth B psn Teinopa o crenensm X Gpyrkipo Y = Y(X) u ykasaTh 001acTh CXOIUMOCTH Psi/ia:
2
X (eX - e‘x) 3

a)y=— 0 = _ / B =(X+Xx>)arctgX.
VY= e e yy=" ) y=(x+x*)arctg
HaiiTi cymMmMy CTEeeHHOTro psijia U yKa3aTh €ro 001acTh CXOAMMOCTH:

) 2n + 1 - © Xn+2 0 -
a) ). X2 6) D B) Y n’x

o N o (N+2)n! n=0

Cemectp 4

Haiitu nBoitHoii npexaen:

a) lim : In—* ; 0) lim(X2+y2)2[ch 21 2—1} B) Ilm£1+10j .
e xy+3y X—Yy X0 X“+y xon| T Xy

y—o y—4

Hamicatb ypaBHEHHE KacaTelbHOM IIIOCKOCTH K MOBEPXHOCTH Z = Z(X, Y) B Touke M (X, Y,):

®z=;i,M@$; 6) 2=2"", M@ 2): mz=L“§ M(3).

1+x

HaiiTn 9acTHbIe IPOM3BOAHBIE Z, W Z, CioXHOW QyHKumu z = z(X,Y), rae X = X(U,v) u

y = y(U,v) , UICTIOIB3ysl THBAPUAHTHOCTD (hopMBbI AuddepeHInana nepBoro mopsaKa:

XZ

a) z=arctg(x’ —y), Xx=u, y=u’-v’; 6) z=7, x=e", y=e

2u-v



15.

16.

17.

18.

19.

20.

21.

22,

. y ’ - .
HajiTi yacTHBIE TPOM3BOAHBIE Z| U Z, HESIBHO 3a/IaHHON bynkuuu z = z(X,y):

a) sinz+xy’z=xy; 6) e* +4z=x’cosy; B) In(l+xyz) +2z =x°y°.

" " n

v 14 .
HaiiTi yacTHbIE IPOU3BOIHBIC BTOPOTO NOPANKA Z,, , Z,,, Z,, U Z,, QyHKumu Z = Z(X,Y):

a) z =sin(xy+cosy); 6) z=In(l+x%y*);  B) z=arctg(x’y*); r) z=x".
HaliTi 4acTHYIO IPOM3BOIHYIO BBICHIETO TIOpsiaKa GyHKIMKH Z = Z(X, Y):

3 4 4
a) oz z=e"; 6) oz _ X7y, 3)672 z=In(l+ x> +y?).

’ 1 Z - ’ 1
ox*oy oxoy? X+Yy ox*oy?

Paznoxwute MHOrOwieH P(X,Y) B psia Teitnopa ¢ neHTpoM pasioxenus B Touke M (X, Y,):

a) P(x,y)=x"+2xy+Yy?, X =1 y,=-1; 6) P(x,y)=x}+Xxy+X-y, x, =-1y, =—1.

Haiitu nokanbHble S5KcTpeMyMbl QyHKIMH Z = Z(X, Y):

a) z:xy—lnx+i 6) z=x°—y>-3xy; B) Z=xy(l—x—

Ay

N3meHuTn IMOPAAO0OK HHTCTPUPOBAHNA B IOBTOPHOM HHTCIPAJIC:

a) Tdyzjyf(x,y)dx; 6) degjxf(x,y)dy; B)jdx 1jxf(x,y)dy; r)
0o o0 0 0 0 _1x%

Haiitu nBoiiHOM nHTETpA:

@ [[(y-x)dxdy, e D={l<x<3 xs<ys<x®)
D

6) J.Iarctg%dxdy, me D={C+y?*<1 x>0, y>0};
D

B) ”4/16—x2—y2 dxdy, rme D={x2+y2 <16, XSySXﬁ};
D

r) Hydxdy, e D={x2+y2£2x, yzo}.
D

Haiitu TpoiiHOM MHTErpaIL:
a) m.xz(l— y)dxdydz, rme H={x+y+2z<1 x>0, y>0, z>0};
H

0) m(x+y)dxdydz, rie H={OSXS1, x> <y<x, y£z£2y};
H

B) mxyzzdxdydz, e H={x2+y2+22£l x>0, y>0, 220};
H

r) Hj(xz +y2)dxdydz, e H :{x2 +y?P4+22<9, JXP+y® < z}.
H

y).

2
jdx
1

J2x
[ y)dy.

0



YMers:
— OKa3bIBaTh aJIPECHYIO MEIarOrH4eCKyI0 MOMOIIb U MOIEPKKY 00yHaroImUMCs, B 3aBUCUMOCTH OT HX
CIOCOOHOCTEH, 00pa30BaTEIBHBIX BO3MOXHOCTEH U MOTPEOHOCTEH, B MPOIIecce JOCTHIKCHHUS
METaIlpEeIMETHBIX, IIPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTAaTOB.
IIpuMepHBbIe 3axaHNsA KOHTPOJIbHOM padoThI

Cemectp 1

12. TIpencraBuTh B BHJIe OOBIKHOBEHHOU APOOU MEPUOTUUECKYIO ACCATHUHYIO Ipo0b 4,(135).

. . (n+3)+4(n+1)!
13. Haiitu npenen nocnenoparensHocty 1im .
= 5(n +3)1-7(n+2)!

. A 1-x-3
14. Haittu npenen pynkouu lim —————,
x>8 243/x

log, X

16. Haiiti npousBogHyto GyHKIuH Y = (X3 —x? +3x+ 7"

15. Haiiti Touku pa3pbiBa QyHKIUU Y = Y yKa3aTb UX THIL

2_9x+1

: 12
17. Haiiru npoussoauyto Y'(X) mapameTpuuecku 3a1aHHON GyHKIMH X = arcsin/t, y= (1+ Jt )l .
18. Haiitu npomssoanyto Y'(X) uesBHo 3anannoii pynkimu y = y(X): xy—Iny=3.
19. Haiitu obuiee BbIpaKeHUe [UIst IPOU3BOIHOM mopsiaka n ot GyHkimn Y = IN(3x —2) .

. X
20. Haiitu uHTEpBaNbl BO3pAacTaHus U yOBIBAHUS U TOUKH SKCTpeMyMa QYHKIUHU Y = nx
nx

o -x%/2
21. HaiiTi MHTepBAIBI BRITYKIOCTH U TOYKH Meperuba Gpynkiuu Y = Xe ' °.

5x3 —2x +1
4x* —7x+3°

22. Haiitn acumrtotsl rpaduka GyHKIMu Y =

Cemectp 2
3
[exe2y g
X

1. Haiitu HeonpenenéHHbII HHTETpa

. . . Inx
2. Haiitu Heomnpene€HHBIN HHTET AT I X

X~/Inx +1

3. Haiit Heomnpenen€HHBIN HHTETpAIT '[ xarctgxdx .

. . N X+3 .. .
4. HaI/ITI/I HeOHpeJIeJ'IeHHI)II/I I/IHTeraJI I dX METOAOM «BBI'—IepKI/IBaHI/II/I».

(X+D(x+2)(x+5)
e>*dx
(2+e)*

5. Haiitu HeomnpenenéHHbIi MHTErpal I
6. Haiitu HeomnpenenéHHbIil HHTErpal J. tg®xdx .

7. Haiitu HeonpenenEHHbIN HHTETpa _[

dx
Jer -1



10.

11.

12.

13.

14.

15.

16.

11.

12.

13.

14.
15.

16.

17.

18.

19.

. Haiitu Heonpenen€Huslii MHTErpal '[

dx
(4+ X2)3/2 )

Cemectp 3
y . t1+Inx
. Haiitu onpenen€Hublii HHTErpal j dx.
X

. . 3X 1
Haiiti miomanb GUrypsl, OorpaHHIYeHHON JIMHUAMHE Y = COS(7X) U Y = o 0<x< 3
Haiiti umHy Tyru KpUBO# B IPSIMOYTOJIBHBIX KoopauHatax y =chx, 0<x<1.

N . . 1
Haiitu 00BEM Tena, 06pa3zoBaHHOTO BpameHrneM BOKpyT ocu OX kpuBoii Y =

X+ X3

+00
Haiitu HecoOcTBeHHbIN MHTETpan 1-ro pona J‘
0

arctgx
1+ x°

dx.

. o0 —l n-1
HCCJ‘IG,Z[OBaTL Ha a6COHIOTHyIO u yCJ'IOBHyIO CXOOIUMOCTDB YHUCIIOBOU PO 2(4(|)2) .
“~ (4 +1In%n)n

. = (2x+1)"
Haiitt 06:1acTh CXOTUMOCTH CTETICHHOTO Psijia Zn—li .
3 (n+1)

sin(3x)

Paznoxute dyHKIHIIO

CXOJIMMOCTH pPsifia.

Cemectp 4

. . . . In@+x?
Haiitu gBotinoi mpegen lim ( ) )

o8 1+ xCy -1

HanucaTes ypaBHeHME KacaTeabHOU MJIOCKOCTH K IIOBEPXHOCTH Z = X\/y + Y B Touke M (L, 4).

/X

HaiiTu yacTHbIC IPOU3BOMIHBIE Z) M Z|, HEABHO 3a/aHHOM Qynkuuu z = z(X,y): Z—Sin(xyz) = e*y?.

HaiiTi Bce yacTHBIE IPOM3BOHEIE 2-T0 mopsaka dyukmun Z(X, Y) =y In(l+ x?y).

Paznoxuts MuOrowieH P(X,Y)=x>+2xy+ Yy B psx Teiinopa ¢ uenrpom B touke M (-1, —1).

Haiitu nokanbHbIe 3KCTpeMyMbl QyHKIHH Z(X, Y) = XY + — + VR
X

0 0

W3MeHHTh MOPSIIOK HHTETPUPOBAHUS B TOBTOPHOM HHTETpae Idy I f(x,y)dx.
-1 y3

BbruucnuTh 1BOMHON HHTETpa ”«/XZ +y? —4dxdy,rne D= {4£ x* +y*<25 x< y}.
D

Berumcante TpoiHO# HHTErpai m dxdydz,rme H={x+2y+z<1, x>0, y>0, z>0}.
H

, 1<x<3.

—3cosx B psang Teiopa mo cremeHsM X W yKa3aTh 00JacTh



20. BpuucnuTh TPOWHON MHTETpall J.J.J. zdxdydz,rme H = {X2 +y?+z2<4,2> 0}.
H

Bnaners:

— CIIOCOOHOCTBIO M OIIBITOM NMPUMEHEHHS B IPEAMETHOM 00JIaCTH Pa3IMYHBIX CIIOCOOOB OKa3aHUs
aJIpECHON MeAAroTMYECKOM MOMOIIU | MOICPKKH 00yJarONIMMCS B 3aBUCUMOCTH OT UX CIIOCOOHOCTEH,
00pa30BaTeNbHBIX BO3MOKHOCTEH U TOTPEOHOCTEH.
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IIpuMepHBbIe BONPOCHI YCTHOI'O OMIPOca
Cemectp 1

Kak onpenenstor paunoHanbHble U AeHCTBUTENbHBIE Yncaa? UTo Takoe uppaloHalIbHbIE yucia?
B uém cocTosAT CBONCTBA yHOPSIIOUEHHOCTH U CBOMCTBA HENTPEPHIBHOCTU?

[lepeuncnuTh OCHOBHbBIE AKCOMbI MHOKECTBA JIEHCTBUTEIIbHBIX YU CEI.

Yro takoe neiicTBuTenbHas QyHKIUS 1eHcTBUTENbHOM epeMeHHoi? Uto Takoe rpaduk GyHKuun?
Urto 03Ha4aeT OrpaHUYEHHOCTh U HEOIPAHUYEHHOCTh PyHKIMU? YTO Takoe yeTHas, HeueTHas WiH
nepuoaudeckas GyHKIus?

Uro Takoe ciaoxHas QyHKIUsS?

Yro takoe oOpatHas GpyHkuusA? KakoBo ycioBue e€ cyiiecTBOBaHUsA?

Jatb onpenenenue npejena YuciIoBOM Mocie 0BaTeIbHOCTH. YTO Takoe OECKOHEUHbIE TIPEEIIbI?
KakoBbl OCHOBHBIE CBOMCTBA CXOAAILIMXCS MOCJIEI0BATEILHOCTEN?

Kak BBIMISIIAT apudmMeTndeckue ornepanny HaJl CXOIIIUMUCS MTOCIIEA0BATEIbHOCTIME?

B uem cocTout Teopema BeliepmTpacca 0 MOHOTOHHOM OrpaHUYEHHON MOCIEI0BATEIBHOCTH?
Uro Takoe yucio e? Kak 10ka3bIBalOT CXOUMOCTD MTOCIEA0BATEIBHOCTH K JAHHOMY YUCITY?
Cdopmynuposats Teopemy bonbiiano — Beiiepiurpacca 06 orpaHMueHHO 1oce10BaTeIbHOCTH.
Uro Takoe pyHaameHTanabHas nocienoBaTesibHOCTh? ChopMynupoBats kputepuii Komm
CXOJUMOCTH OCIIEN0BATENBHOCTH.

Uro Takoe 6€CKOHEUHO Majible ocieaoBareabHocTH? KakoBa ux cBs3b ¢ 0ECKOHEUHO OOJIbIIUMU
NIOCJIE0BATENBHOCTAMU ?

ChopmynupoBath onpeaeneHus npeaena GyHkiuu B Touke no ['eitne u mo Komu.

Yo Takoe 0THOCTOPOHHUE MPEIEIbI?

ChopmynupoBath onpeaeneHue npezaena GyHKIuu Ha 0€CKOHEYHOCTH.

CdopmynmnpoBaTh ornpeeneHne 0ECKOHEUHOTO Mpeena.

KaxoBbl OCHOBHBIE CBOICTBA NpEAEIOB PYHKIMH U apupMeTHUecKre AeUCTBUSI HaJl IpeiesiaMu
byHKIH?

Urto 03HaYAIOT MpeAeIIbl MOHOTOHHBIX (DYHKITHIA?

KakoBbl 3aMedaTenbHble IPEIEbl?

Yro Takoe 6eckoHeuHo Masble GyHKIMU? KakoBa ux cBs3b ¢ 0€CKOHEUHO OOJIBIIUMU (QYHKITUSIMU?
Yro takoe «O» U «0» OTHOIIEHUS MeXAy QpyHKIusAMH B ripenene? KakoBbl ux cBoicTBa?

Yro Takoe sKkBHBaJIeHTHBIE (DYHKIIMU B Tipeene? KakoBbl Ux cBoiicTBa?

Yo 3HAYUT HEMPEPHIBHOCTH (PyHKIMH B Touke? KakoBbI JOKaJIbHBIE CBOMCTBA HEMPEPHIBHBIX
byHKINIA?

KakoBbl OCHOBHBIE OnIepaIiy Ha/l HEMpepbIBHBIMU QyHKIUAMHU? B uéM cocTouT npeaenbHbIi
Nepexo/l MoJl 3HaKOM HeNpepbIBHON QpyHKIMn?

Yro Takoe Touka pazpsiBa pyHkuun? Kakosa Tumsl Touek paspeiBa? CHopMymupoBaTh TeOpeMy O
pa3pbIBaX MOHOTOHHBIX ()YHKLIUH.

CdopmynupoBats Teopemsl BeiiepiiTpacca o HEpepbIBHBIX (YHKIUSAX.

B uéMm cocTouT Teopema o MPOMEKYTOUHBIX 3HAYCHUSX HEMPEPHIBHBIX (DYHKITHI?

Yro takoe mpousBoaHas pyHkiun? Kako e€ reomerpuueckuit M pU3MUECKUil CMBICIBI?
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Yro takoe quddepeHmpyemMocts GyHkuuu? KakoBo HeoOXoauMoe ycioBHe
nuddepeHIpyeMoCcTH?

CdhopmynupoBats HopMyIbl sl IPOU3BOJHON CYMMBI, IIPOU3BEICHHS X YACTHOTO (DYHKIIUH.
ChopmynupoBatb GoOpMYIIBI AJI MPOU3BOTHOM CIIOKHOW M 0OpaTHON ()YHKITHIA.

Uro takoe nuddepeHipan 1 Kakoe ero reoOMeTpHUECKU CMbICT?

[lepeuncnuth MPOU3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUM.

Uro Takoe npon3BoaHbIe U AU depeHnansl BHICINX MOPSAKOB?

Kak HaxonuTe npou3BoHbIE GYHKIINH, 3aIaHHOM MapaMeTpUIeCcKu?

Cdopmynuposats Teopemsl Depma, Porust, Jlarpanka u Komu.

[lepeuncnute BUabl HeonpeaenéHHocTel. B uém coctout npasuso JlonuTanis packpbITHS
HeonpeaenéHHocTen?

Yro Takoe popmyna Teitnopa? KakoBo ocratounoe ciaraemoe B popme Ileano u B hopme
Jlarpanxka?

KakoBbl mpru3HaKU MOHOTOHHOCTU (DYHKITUU?

[lepeuncnuTh JOCTATOYHBIE YCIOBUS JIOKAIBHOTO SKCTpEeMyMa (yHKIIUH.

Yro Takoe BhIMYKIOCTh PyHKIMU? YTO Takoe TouKa neperunda GyHKiun?

KakoBbl ipyU3HaKyU BBITYKIOCTU (PYHKIUN?

[lepeuncnuth JOCTATOYHBIEC YCIOBUS TOUYKHU Heperuda GyHKIuu.

Uro Takoe BepTHKAJIbHBIC, TOPH30HTAIBHBIC U HAKIIOHHBIE aCUMITTOTHI rpaduka GyHKIUN?
CdopmynmnpoBaTh miiaH nocTpoeHue rpapuka GyHKIUH.

Cemectp 2

Yro takoe nepsooOpazHas pyHkuuu? Yo Takoe HeonpeaeaEHHbIN nHTerpan?

KaxoBbl OCHOBHBIE CBOMCTBA HEONPEIEIEHHOIO UHTErpasia?

CdhopmynupoBath TabIHMIy OCHOBHBIX HEONPEAEIEHHBIX HHTEIPAJIOB.

B uém cocTout MeTo MHTETpUPOBAHUS 110 YacTIM?

B uém cocTonut MeTO 3aMEHBI IEPEMEHHOM B HEONIPEAEIEHHOM UHTErpaie?

Urto Takoe mpocTeimue pamnroHambHble apoOu? B uéM CcOCTOMT METOJ HeompeaenEéHHbBIX
KO3 (PHUIIMEHTOB U METOJ| «BBIUYEPKUBAHUI»?

Kak BBIMUCIIATH HHTErpaNIbl OT NPOCTEUIINX pAL[MOHATBHBIX IpOOEii?

Uro Takoe palMOHalbHAas TpUrOHOMeTpuueckas QyHkuusa? UYro Takoe yHHMBepcalbHas
TPUTOHOMETPHUYECKAsl TOICTaHOBKA?

Kak mpoBoT HHTErpUpOBaHHE CUMMETPUYHBIX PALMOHATIBHBIX TPUTOHOMETPUUECKUX (PYHKIHI?
Kak uHTEerpupyIoT TpUroHOMeTpHUUeCcKre OMHOMBI U TPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIIMMI?
UYro Takoe KBaJipaTHUHbIE HPPALMOHAIBHOCTH U KaK UX UHTETPUPYIOT?

Uro Takoe qpoOHO-IHHENHHbIe uppalroHalbHOCTH? UTO Takoe ApoOHO-IMHENHHas 0/ICTaHOBKA?

UYro takoe quddepenipanbable OnHOMbI? Kak uX HHTErpupyoT?

Cemectp 3

UYro Takoe ornpenenéHHbId nHTErpai? B uéMm 3akmodyaercss HE0OX0IMMOE YCIOBUE HHTETPUPYEMOCTH
byaKIIAR?

Yro Takoe BepXHHUE U HIDKHUE CyMMBbI [lapOy?

B uém 3akmoyaercs KpuTepuili HHTErpUPYeMOCTH QYHKIIHIT?

[lepeuncanTb OCHOBHBIE KJIACCHI HHTEIPUPYEMBIX (DYHKIIUH.

KakoBbl OCHOBHBIE CBOWCTBa MHTETpalia C MEPEMEHHBIM BepXHHM mpezenom? [lpusectu dopmymy
Herotona — JleitOuumna.

[IpuBectu popmyay HHTETPUPOBAHUS MO YACTSIM B ONPEIEIEHHOM HHTETpaje.
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[TpuBect GpopMyIbl 3aMEHBI IEPEMEHHBIX B ONPEAeIEHHOM HHTErpaie.

B uém cocrodar ¢popmysa npsMOYroJbHUKOB U (OpMyIIa Tpanelui 11 TpuOIMKEHHOTO BEIYUCICHUS
oIpeaeNéHHOro nuTerpana’?

UYro takoe kBagpupyemas ¢purypa? Kak BBIYMCIAIOT IO IIIOCKUX (uryp?

Uro takoe kyboupyemoe teno? Kak Beruucisiror o0wémbr Ten? IlpuBectn dopmyny oObéMa Tena
BpaILCHUS.

UYro takoe cnpsamisiemas kpuBas? [IpuBectd GpopmMynbl ATUHBI AyTM KPUBOH B MapaMeTpUIECKOM
3aJlaHUU U Ha IUIOCKOCTH.

[TpuBect Gopmyiy MIOMIA TN TOBEPXHOCTH BPAILICHHS.

Hatb onpenenenue HecoOcTBeHHOro uHTerpaia 1 poga. ChopmysnnpoBaTh TEOPEMBI O CXOIUMOCTH
HecoOCTBEeHHOTo MHTerpana 1 pona.

Hate onpenenenue HecoOCTBEHHOro uHTerpaia 2 poga. CGopMmysinpoBaTh TEOPEMBI O CXOIUMOCTH
HECOOCTBEHHOTO MHTETpaia 2 poja.

Jlate ompejeneHHe CXOAMMOCTH dYHcIOBOro psga. CdopMynupoBaTh HEOOXOAMMBIA IMPU3HAK
CXOAMMOCTH YHCJIOBOIO psJa.

Yemy paBHa OeckoHeuHas cymMma yObIBawomieil reomerpudeckoil mnporpeccun? Yro Takoe
rapMOHUYECKUN psia?

CdhopmynupoBaTh IPU3HAKU CPABHEHUS CXOIUMOCTH YMCIIOBBIX PSIJIOB.

Chopmynuposats npusnaku JJamambepa n Komm cXoquMoCTH YHCIIOBBIX PSIOB.

CdhopmynupoBaTh HHTETPAIbHBIN IPU3HAK CXOAMMOCTH YHUCIIOBBIX PSAIOB.

Uro Takoe 3HakomnepeMmeHHbl psan? CdopmynupoBarh npusHak JlelOHuIa cxoaumocTu
3HAKOIIEPEMEHHBIX PSIOB.

Yro Takoe abCONIOTHO U YCIOBHO CXOSIIUECS YHCIOBEIe psiibl? KakoBbl ux cBoiicTBa?

Uro Takoe (QyHKIMOHANbHBIA psan?  JlaTh  ompeneneHHe — paBHOMEPHOHW  CXOAMMOCTH
(YHKIIMOHATIBHOTO psija.

CohopmynmupoBars kputepuii Komm wu mnpusHak Beiiepmtpacca paBHOMEpPHOH CXOIUMOCTH
(YHKIIMOHATILHOTO psJa.

CdhopmynupoBaTh OCHOBHBIE CBOMCTBA PABHOMEPHO CXOASIIMXCS (PYHKIMOHAIBHBIX PSJIOB.

Uro Takoe crenennoi psaa? Jate onpenenenue paanyca U 001aCTH CXOAUMOCTH CTETICHHOTO PsJia.
UYro takoe psa Teitnopa? ChopmynupoBaTh TEOpeMY O CXOAUMOCTH psifa Teinopa.

Cemectp 4

Uro Takoe N-MepHOE EeBKIUIOBO MpOCTpaHCTBO? UTo Takoe uucioBas (YHKIHS HECKOIbKHX
IIEPEMEHHBIX ?

Jatb onpenenenue npeaena no Kommm u mo ['eiiHe 94icnoBoii NeHCTBUTENBHON (QYHKITNH HECKOIBKUX
nepeMeHHbIX. UTo Takoe HenmpepbIiBHAS (PYHKITUS HECKOJIBKHUX MTEPEMEHHBIX?

Uto Takoe OTKpPHITOE M 3aMKHYTOE€ MHOXKECTBAa N-MEPHOTO €BKJIMAOBA mpocTpaHcTBa? KakoBa mx
CBA3B?

Uro Takoe cBs3HOE MHOXkecTBO? ChopMynupoBaTh TeOpeMy O HETPEPHIBHON (DYHKIIMH Ha CBS3HOM
MHOXecTBe. UTo Takoe 001acTh, 3aMKHYTast 00J1acTh?

Jlath ompeneneHue 4acTHOM mpousBoaHOM. UTo Takoe nuddepeHmpyemMocts GyHKIIME HECKOIBKUX
IIEPEMEHHBIX ?

ChopmynupoBaTh  gocraTouHoe  ycinoBue — auddepeHIpyeMocTd  QYHKIUH  HECKOIBKUX
IIEPEMEHHBIX.

CdhopmynupoBats npaBuiio auddepeHunpoBaHus CI0KHON QYHKIIUN HECKOIBKUX MTEPEMEHHBIX.
Hamnucars ypaBHeHHE KacaTenbHas IIIOCKOCTh K MIOBEPXHOCTH. B 4éM 3akirodaercst reOMeTpuYeCKui
cmbich auddepennnana GyHKINUU ABYX EPEMEHHbIX ?

Jlatp  ompeneneHWe  YacTHBIX ~ NPOM3BOAHBIX  BBICIIMX  MOPSAAKOB M MHOTOKpPaTHOU
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Qg depeHIPyeMOCTH (PYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

CdhopMynupoBaTh JOCTATOYHOE YCIOBHE MHOTOKPAaTHOH Ju(depeHuupyeMocTd  (QyHKIUH
HECKOJIbKUX [1EPEMEHHBIX.

Yro Takoe cmemaHHble npou3BoaHble? KakoBbl yCIOBHA HMX HE3aBUCHUMOCTH OT IIOpsAKa
Qg QepeHIMpOBaHUSI.

Uro Takoe muddepenimansl Boicmx TopsnkoB? IlpuBectn dopmynbl 1 mauddepeHuaios
BBICILIMX MOPSAKOB.

IIpuectn Qopmyny Teinopa u ¢opmyny ocraToyHoro ciaraemoro B ¢opme Jlarpanxka nis
(GyHKINU IBYX IEPEMEHHBIX.

Uro Ttakoe HesBHas pyHKIHA? CHopMyaInpoBaTh TEOpEMY O HEIBHOU (PYHKITHH.

Yro takoe cucrema HessBHBIX (QyHKIMNA? ChHopMyIHpoBaTh TEOPEMY O CUCTEME HESIBHBIX (DYHKITHIA.
UYro Takoe JIOKaJIbHBIA 3KCTpeMyM (YHKIMM HECKOJbKUX INepeMeHHbIX? HeobOxonumoe ycnoBue
JIOKQJIBHOT'O IKCTpeMyMa (PYHKIIMU HECKOJIbKUX [IEPEMEHHBIX.

ChopMynupoBaTh JOCTaTOUHBIE YCIOBUS SKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX.

UYro takoe kBanpupyemas gurypa? [IpuBectu nmpumeps! KBaapupyeMbIx (pUTyp Ha TIIOCKOCTH.

UYro Takoe aBoiHON uHTerpan? KakoBbl HEOOXOIMMOE M JOCTATOUYHOE YCJIOBHUS CYLIECTBOBAHUS
NBOMHOTO MHTEerpana? KakoBsl OCHOBHBIE CBOMCTBA JIBOMHOIO MHTETpaia?

Uro Takoe MOBTOpHBIA MHTErpain’? B Kakux cilydasx ABOWHON MHTErpan CBOIAUTCS K IIOBTOPHOMY
UHTErpany?

Kak ocymecTBisieTcs 3aMeHa NEPEMEHHBIX HMHTEIPUPOBaHUsA B ABOMHOM HHTerpane? Yrto Takoe
saKoOuaH 3ameHbl? YeMy paBeH JABOWHOI MHTErpai B MOJSIPHBIX KOOpAUHATAX?

Kak Bplumcnsaior Maccy Iulocko ¢urypsl? Kak BBUUCIAIOT IJIOMIAJb IUIOCKOW (UTYpBHI,
OTrpaHUYEHHON JTUHUSIMU?

Yrto Takoe KpUBOJIMHENWHBIN CEKTOP U KPUBOJIMHENHBIM cerMeHT? Kak BBIUMCIIAIOT UX IUIOMAI?

UYro Takoe nnrterpan [lyaccona, kak ero BEIYUCISIOT U YEMY OH paBeH?

UYro takoe kyoupyemas ¢urypa? [IpuBectu npumepsl KyOupyemsIx (Gpuryp B mpocTpaHCTBE.

Uro Takoe TpOMHOW WHTErpaj, M KaKOBbl HEOOXOAMMOE M JOCTAaTOYHOE YCJOBHSI €ro
CYILIECTBOBAHUS?

KaxkoBbl ocHOBHBIE CBOICTBA TpolHOTO HHTErpasia? Kak ero cBOJsT K MOBTOPHOMY MHTETpany?

Kak BBINONHSAIOT 3aMeHy NEPEMEHHBIX B TPOHOM mHTerpane? Kak BBIMISIAMT TPOMHOW MHTErpan B
chepuyecKrux ¥ HUINHAPUIECKUX KOOpAUHATAX?

Kak mpuMeHSIOT TpOHHOM MHTerpan ajis BblYMCIEHUS 00bEMOB Ten? UTO Takoe mapasuienbHble
CEUEHUS U KaK UX MCIOJb3YIOT IIPH BBIYUCIEHUU 00bEMa Tena?

UYro Takoe KpUBOJIMHEWHBIH IAPOBOM CEKTOP Y KPUBOJIUHENHBIN IapOBON cerMeHT? YeMy paBHBI X
00BEMBI?

Kax npuMeHs0T TpoliHbIE MHTETPaJIbI ISl BBIYMCIIEHUS MAcChl TeJa C IEPEMEHHON MIJIOTHOCTHIO?
Uro Takoe u3Mepumasi ¢urypa B MHOroMepHoM mnpoctpaHcTBe U Mepa Kopnana? Ilpusectu
IPUMEPHI U3MEPUMBIX (DUTYD.

Urto Takoe MHOTOMEPHBII UHTErpaj, U KaKOBO JOCTATOYHOE YCIOBHE €r0 CyIeCTBOBAHUS?

Kax BBIUUCIIAIOT MHOTOMEPHBIN MHTETPAJI C IOMOIIBIO IOBTOPHOTO UHTErpana?

Kax BuImoasror 3aMCHY IICPEMCHHBIX B MHOTOMCPHOM I/IHTeraJ'Ie?

[TIpomexxyTouHas arrecranus

[TIK-1. CmocobGeH ocBamBaTh M HUCIOJIB30BaTh TEOPETUUYECKUE 3HAHHS W MPAKTUYECKHUE YMEHHS U
HaBBIKH B TIPEIMETHON 00JIACTH TIPH pelIeHUH MPO(eCcCHOHANBHBIX 3a1ad.

3HaTh:

— COBpPEMEHHBIC KOHIICTIIIUU, TEOPHUHM, 3aKOHBI M METOAbl B 0O0OJacTH (PU3MKU, MaTeMaTUKH U
MH()OPMATHUKH U TIEPCIICKTUBHBIC HAPABJICHHS PA3BUTHS COBPEMEHHOM HAYKH;

— 3HaYEHHE U MECTO TUCIHIUINH (PU3NKO-MaTeMaTHUECKOTO IMKJIa B OOIIEH KapTHHE MUpa.



YMeTs:

— SICHO | JIOTHYHO M3JIaraTh MOJydeHHbIE 0a30BbIC 3HAHNS,

— JIEMOHCTPHUPOBATh MOHUMaHUE OOIIEH CTPYKTYpHI TUCHUIUIMH (PU3UKO-MATEMAaTUYECKOTO IMKIA H
B3aUMOCBSI3HU UX C APYTUMH JTUCIUIIIIMHAMMU;

— CTPOUTBH MOJIEJIN PealbHBIX 00bEKTOB WU MPOIIECCOB;

— Tpo)eCCHOHANIBHO pEeIIaTh 3a7a4d, CBSI3aHHBIE C MPEIMETHOW 00JIACTBIO, C YYETOM COBPEMEHHBIX
JNOCTUKCHUM HAYKH;

— TMPUMEHATh HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTUH i 3(P(GEKTUBHOTO peIICHUs
Hay4HbIX U MPUKIAIHBIX 33/a4, CBA3aHHBIX C MPEAMETHOMN 001aCThIO.

Bnaners:

— CIIOCOOHOCTBIO K JIOTHUYECKOMY PACCYXKICHUIO;

— MOJICTTMPOBAHUEM I MOCTPOCHUSI OOBEKTOB M TPOIECCOB, ONMPEACICHUS WM TPEICKa3aHUs HX
CBOICTB;

— OCHOBHBIMU METOJIaMU pelIeHHs 33134, cPOPMYITUPOBAHHBIMY B paMKax MPEAMETHBIX 00JIacTei.

I1K-3. Cnocoben ¢opMHpoBaTh pa3BUBAIOLIYI0 00pa30BaTElIbHYIO Cpely [l JOCTHXKEHUS
JIMYHOCTHBIX, MPEAMCTHBIX W MCTAIIPCAMCTHBIX PE3YJIbTATOB 06yquI/1$1 CpeacTBaMu IpCHoOJaBaCMbIX
y4EOHBIX IPEAMETOB.
3HATh!
- XapaKTepUCTHKY JIMYHOCTHBIX, METANpPEAMETHBIX U TNPEAMETHBIX pPe3ylbTaTOB 00pa3oBaTeIbHON
ACATCIIBHOCTH B KOHTCKCTC B HpCI[MeTHOﬁ O6JIaCTI/I; Crioco0bl  OKa3aHuUsd I/IHI[I/IBPII[Y&JIBHOﬁ
[I€IarOrMYeCKOd MOMOIIM M TMOAJEPKKU OOy4aromuMcsl B 3aBUCHUMOCTH OT HX CIIOCOOHOCTEH,
00pa3oBaTEeNbHBIX BOZMOKHOCTEH M TOTPEOHOCTEH.
YMETh:
- OKa3bIBaATh aJJPpCCHYI0 NICAAroru4cCKyro noMoumb U rnmogACPKKy O6y‘~IaI-OHII/IMC$I, B 3aBUCHUMOCTH OT HUX
CIOCOOHOCTEH, 00pa30BaTENbHBIX BO3MOXKHOCTEH U TMOTPEOHOCTEW, B TMpolecce JTOCTUKEHUS
MCTAIMPEAMCETHBIX, MIPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB.
BIIAJIETh:

CHOCOOHOCTBIO M OIIBITOM MNPUMCHCHUA B HpC}lMeTHOﬁ o0JacTu Pa3IIMIHBIX Ccoco00OB OKa3aHMs

aJIpeCHOM MeAaroruueckoi MOMOIIU U MOAJEPKKH 00YyJarolIMMCs B 3aBUCUMOCTH OT UX CIIOCOOHOCTEH,
o0pa30BaTeIbHbIX BO3MOKHOCTEW U TOTPEOHOCTEM.

IIpumepHbIe BOIPOCHI K IK3aMeHY
Cemectp 1

1. YucnoBsle MHOKEeCTBAa. MHOXKECTBO JEHCTBUTENBHBIX 4HceN. [lepuoanueckue necaTudHbIe TpOOH.
MakcuMyM U MUHUMYM YHUCJIOBBIX MHOKECTB.

2. MHOXeCTBO JICHCTBUTEIBHBIX YHceN. TodHash BepXHSAS W TOYHAs HWXKHSS TPaHU YHCIOBBIX
MHOKeCTB. Teopema 0 TOUHBIX IpaHsIX.

3. Uucnoras (ynknus. O0macTh ompesesieHruss ¥ MHOKECTBO 3HaueHWH (QyHknnu. CrocoObl 3aaaHus
¢ynkuuu. Croxxnas 1 oOpatHas QyHKIUS.

4. CnoxHast u obOpatHas ¢yHkuus. YérHas, Heu€THas U nepuoguveckas (yHkuus. Bospacranue u

yObIBaHUE (PYHKIIUH.

OcHoBHBIE 351eMeHTapHbIe GyHKIUU. [IoHsATHE DIIeMEeHTapHON (YHKIIUH.

6. YucnoBas mocienoBarenbHOCTh. [Ipemen 4HMcnoBOM mocienoBaTenbHOCTH.  Apudmernueckue
Ollepalyy C IMpeneaaMy MOCIeJ0BATEIbHOCTEH.

7. Apudmernueckue omepaudd ¢ OpelenamMu  mociefoBaTenbHocTeil.  CBoiicTBa  mpezdena
IIOCJIEJ0BATEILHOCTH.

o



10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.
217.

28.

29.
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. TeopemMa O MOHOTOHHBIX OrpaHHYEHHBIX MocjenoBaTeNbHOCTAX. Yucno e. Cymma OECKOHEYHO

yObIBaloOIell TeOMETPUUECKON MTPOrPECCU.

Teopema bombnano —  Bedepmrtpacca u  kpurepud  Komm — cXOAMMOCTM — YKCIOBOM
[1OCJIEI0BATEIbHOCTH.

[Ipenen yukumn. OQHOCTOPOHHMIA U OECKOHEUHBIN TIPEIEITBI (PYHKITHH.

CgroiictBa npenena ¢pyHkuun. [IepBeiii U BTOpol 3aMedyaTeIbHbIC MPE/IeIbl.

HenpepsiBHOCTh PyHKITMH. CBOMCTBAa HEMPEPHIBHOCTH (DYHKITHH.

Pa3peiBel pynkiuu. Teopema o pa3pbiBax MOHOTOHHBIX (YHKITHIL.

OtHomenust «O» M «0». DKBUBAICHTHBIE (DYHKIUH.

[IpousBognas ¢yukuu. dudbdepennupyemocts ¢ynknuu. CBsa3p  auddepeHIupyeMOCTd U
HENPEPHIBHOCTH (DYHKITUH.

[IpousBognas pynkuuu. E€ reomerpuuecknii u GuU3NUECKHUl CMBICI.

[IpousBoanas ¢pynkuuu. [IpaBuna muddepeHnpoBanus.

[TpousBonnas ¢pynkiuu. [Ipon3BoiHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

['umepOonuyeckue cuHyc, KOCUHYC, TAHT€HC M KOTaHreHe. X mpon3BoiHBIE.

OO6partHbie runepbonnueckue GyHkuuu. Mx mpousBoaHbIe.

[Tpou3BoaHas moKazaTebHO-CTENIeHHON (hyHKIMU. Jlorapupmudeckas mpou3BogHas.
Huddepennnan. Ero cBoiictBa. THBapuanTHOCTH hopmbl auddepeHnnana.

[Ipou3BoaHas mapaMeTpUUYECKH 3a1aHHON (PYHKIINH.

[IpousBoubie U AuQQepeHInanbl BEICUINX MOPAIKOB.

Heo6xomumoe ycioBue sokansHOTo 3KcTpemyma (ynkmun. Teopemsr Posurs, Jlarpamka n Komm.
@yHKIUA C HYJIEBOU MPOU3BOIHOM.

Bunel Heonpenenénnocren. [IpaBuiio Jlonurans pacKpbITHsI HEONPEACIEHHOCTEN.

®opmyna Teinopa ans mHorouneHa. bunom HproTona. @opmyna JleiiOHMIA 11 TPOM3BOJHOM
BBICILIETO MOPSAIKA IPOU3BEIEeHUS (PYHKIUH.

®opmyna Tenopa 1 npousBosibHON (pyHKMU. OctaTouHoe ciaaraemoe B ¢popme [leaHo u B popme
Jlarpanxa.

Teopembl 0 Bo3pacTaHuu U yObIBaHMM (GYHKUUH. JloCTaTOuHBIE YCIOBUS JOKAJIBHOIO 3KCTPEMyMa
GyHKIMH. DKCTpeMyM (YHKIMH, 3a/laHHON Ha OTpPE3KeE.

Beimykiocts ¢ynkuunit. Heo6xonumoe n 10cTaTrouHoe yCclIoBHs BBITYKIOCTH (yHKIMH. Teopema o
BBIIYKJIOCTH (DYHKLIUH.

Touka neperuda ¢pynkuuu. /loctarounble ycaoBUs TOUKH repernda GyHKINU.

AcumnToTsl rpadguka pyHkuu. Cxema noctpoeHus rpagpuka GyHKINN.

Cemectp 2

[lepBoobOpazHas GyHKIUU U HeonpeenEHHbIN nHTerpan. JInHeHHOCTh HeollpeieIEHHOT0 HHTerpasa
U ero MPOTUBOIOIOKHOCTH U (HEepeHIUPOBAHHUIO.

Heonpenenénnsiii naterpan. Tabauia OCHOBHBIX HEONPEIEIEHHBIX HHTETPATIOB.

Heonpenenéunpiit uaTerpan. Meros 3aMeHbI IEPEMEHHOM.

Heonpenenénnpiii uaTerpan. Meroa MHTErpUpOBaHUS 11O YACTSAM.

Heomnpenenénuple MHTErpalibl OT MPOCTEHUIINX PALIMOHANBHBIX IPOOEH.

WnuTerpupoBanue npoOHO-painioHanbHOW ¢yHKIMH. CBeleHHMEe K HHTerpajsaM oOT MIPOCTeHIINX
panMoHaIbHBIX JpoOei.

WuTerpupoBanue ApoOHO-paliiOHAIbHBIX QYHKIME. MeTos Heonpenea€HHbIX KO (PUIIHEeHTOB.
WuTerpupoBanue 1poOHO-paniMoOHaIbHBIX (yHKIMA. MeTo «BbIUEpKUBAHUN».

. MuTerpupoBanue palMOHAIIBHBIX TPUTOHOMETPUUYECKUX byHKIMA. YHuBepcanbHas

TPUTOHOMETPUYECKAs TOICTAHOBKA.
WuTerpupoBanrne CUMMETPUYHBIX PAllIOHATBHBIX TPUTOHOMETPUUECKUX (DYHKITUH.
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WHTerpupoBanue TPUrOHOMETPUYECKIX OMHOMOB M ITPOU3BEICHUN TPUTOHOMETPHUUECKUX (DYHKITHIA.
WuTerpupoBanue KBapaTUYHbIX UPPALIMOHATIBHOCTEH.

WuTerpupoBanue IpoOHO-THHEWHBIX UPpAlMOHAIBHOCTEH. [IpoOHO-TTMHEHHAs T0ICTaHOBKA.
HNuTterpupoBanne nuddepeHnanbHbIX OMHOMOB.

Cemectp 3

[TonsiTue onpenenéHHoro uHTerpana. ['eoMerpruueckuii CMbICT OINpeIeIEHHOrO HHTErpaa.

[TonsiTre onpenenénnoro uaTerpana. HeodxoauMoe ycioBre HHTETPUPYEMOCTH (yHKITUH.

Bepxuss u HmwkHsst cymmbl J[apOy. Mx cBoiicTBa (iemmbr). OcHOBHas geMMma JlapOy.

Bepxusas u Hwxkusas cymmbl JlapOy. 1-e HE0OX0auMOE M JIOCTATOYHOE YCIOBHUE MHTEIPUPYEMOCTH

byHKIHIH.
Bepxusas u HwxkHsas cymmbl JlapOy. 2-e HEOOXOIMMOE M JIOCTATOYHOE YCIIOBHUE MHTEIPUPYEMOCTH

GbyHKIUH.

PaBHOMepHas HenpepbIBHOCTH PyHKIMH. HTErpupyeMOCTh HENTPEPHIBHOM (DYHKITHH.

PaBHOMepHas HenpepbIBHOCTh PyHKIMHU. IHTErpupyeMOoCTh KyCOUYHO-HENPEPbIBHON (YHKLINH.
JIMHENHOCTh, aIIUTUBHOCTD U HOPMUPOBKA OIPEAEIEHHOT0 UHTETpaa.

HepasenctBa [y1st onpenenéHHoro uHrerpana. Teopema o cpeiHeM.

WHTerpai ¢ nepeMeHHbIM BEPXHHUM MPEIEIOM U €ro CBOWCTBA.

WuTerpan ¢ nepeMeHHbIM BepxHUM mnipeaenom. @opmyna Hetotona — JlelOHua.

@®opmyna Heiotona — JleitOnuna. uaTerpupoBanue mpou3BOJHON (YHKIMH, UHTETPUPOBAHHE 10
4acTsM U 3aMEHa IIEPEMEHHOM B OIIPEIEIIEHHOM UHTETpalle.

dopmyna Hertorona — JleliOauma. OnpenenéHHplii MHTErpait OT YETHON, HEUETHOW M TICPUOIMYECKOM
GbyHKIUH.

®opmyna Hetorona — Jleitonumna. ®opmyna Teitiopa ¢ 0CTaTOYHBIM ClIaraéMbIM B WHTETPATbHOU
¢dopme u B popme Jlarpanxa.

JlnvuHa qyru KpuBOM B IPOCTpPAHCTBE. [[IMHA TyTH IUIOCKOW KPUBOM B MPSIMOYTOJIBHBIX M HOJIIPHBIX
KOOPJMHATAX.

[Tnomianp 061aCTH HA MIIOCKOCTH, OTPAaHUYEHHOM KpuBbIMU. 111011181 KPUBOJIMHENHOTO CETMEHTA.
O0BEM Tena 1o MIoIaAsIM napaieNbHbIX ceueHniH. OOBEM Tena BpalleHusl.

[Inomane MOBEpXHOCTH BpalICHUS B IPAMOYTOJIBHBIX KOOPJANHATAX.

Hecob6ctBennsblit uHTErpan 1-ro pona. IlpusHaku cXOAMMOCTH HECOOCTBEHHBIX HHTErpaioB 1-To
pona.

Hecob6cTBenHblit uHTErpan 2-ro poja. IIpu3Haku cXOAMMOCTH HECOOCTBEHHBIX HHTETPANOB 2-TO
poza.

Ilonatne umcnoBoro psga. YacTuuHble CyMMBI M CXOJMMOCTh psna. beckoHeyHas cymma
yObIBaloIEll TeOMETPUUECKON MTPOrPECCUH.

Heo6xoauMblii IpU3HAK CXOAUMOCTH YHUCIOBOTO psijia. ['apMOHUYecKuid psl.

[Ipu3naku cpaBHeHUs 4MCIOBBIX psaaoB. Ilpusnaku [lamamGepa u Komm cxoamMocTH YHCIOBBIX
PAIOB.

WNHTerpanbHpIi MPU3HAK CXOAMMOCTH YHCIOBOTO psna. J3era-¢pynkuus Pumana.

3nakonepeMeHHbIi psa. [Ipusnak JleiiOHMIIa CXOTUMOCTH 3HAKONEPEMEHHBIX PsJIOB. AOCOIIOTHO U
YCJIIOBHO CXOJSIIIIMECS YHACIOBBIE PALBL.

AOCOJIIOTHO W YCIIOBHO CXOJSIIMECS YHUCIOBBIE psiabl. TeopeMbl 00 aOCOTIOTHO M YCJIOBHO
CXOJALIUXCS PsIax.

OyHKIMOHANBHBIE psiibl. O6IacTh cXOAMMOCTH. PaBHOMEpHAs CXOAUMOCTh (DYHKIIMOHAIBHOTO PsIla.
Kpurepuiit Ko paBHOMEpHOH ¢XO0IUMOCTH (HYHKIIMOHATIBHOTO Psijia.

Kpurepnii Komm paBHOMEpHOH cxoauMocTd (QyHKIHMOHANbHOro psana. llpusnak Beiliepmtpacca
PaBHOMEPHON CXOAMMOCTH (PYHKLIIMOHAIBHOTO PAAA.
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ToxnecrBo Abens. Ilpusnaku [dupuxie u Abenst paBHOMEPHOH CXOOUMOCTH (DYHKIIMOHAJIBHBIX
PAIOB.

CBoiicTBa pPaBHOMEPHO CXOISAMIMXCS (DYHKIMOHAJIBHBIX PSAOB: HENPEPHIBHOCTh, IOYJICHHOE
WHTErpUpOBaHUE U nowieHHoe quddepeHIpoBaHue.

Crenennsle psabl. Paanyc cXolMMOCTH CTENEHHOro psaa. TeopeMa O paBHOMEPHOH CXOAMMOCTH
CTETeHHOT0 psijia.

Crenennble  psanasl.  HenpepbiBHOCTh, mowieHHOe — aud@EpeHIMpOBaHUE W MOYICHHOE
MHTETPUPOBAHUE CTETIEHHOTO PAJIA.

Psan Teitnopa. Ocrarounoe cnaraemoe B popme Jlarpanxka. Teopema o cxoqumoctu psia Teitnopa.

Cemectp 4

. DyHKIUS HECKOJIbKUX NepeMeHHbIX. O0nacTh onpezenenus, npeaen no Komm, npeaen no I'eline u

HCIIPCPBIBHOCTDH (I)YHKI_[I/II/I HCCKOJIbKUX IICPCMCHHBIX.

. Apudmerndeckre omnepanuu ¢ mpeaeramMu (YHKIHHA HECKOIBKHX IepeMEeHHBIX. HempepbIBHOCTH

CIIOKHOW (YHKITHH.

. Apudmerndeckre onepanuu ¢ npeaenamMmu GpyHKINH HECKOIBKUX TEPEeMEHHBIX. Y CTOMYMBOCTD 3HAKA

GyHKIIH, UMEIOIIeH Tpeer.
OrpannveHHOe MHOXECTBO. CBsI3HOE MHOXKECTBO. [IpoxokIeHHe HempephlBHOW (PYHKIHH Yepes
MIPOMEXKYTOUYHOE 3HAUCHHE.

. OTkpsITOC U 3aMKHyTOEe MHOXKecTBa. OOmacTh. Teopemsl BeliepmTpacca o HenpepbIBHOI (GyHKINHU B

3aMKHYTOH orpaHM4YeHHO obaacTu.

. YacTHple mpoW3BOAHBIE TMepBoro mopsaka. JluddepeHmupyemocts (GYHKIMHM  HECKOJIBKHX

nepeMeHHbIX, AupdepeHnuan GyHKInu.

. HacTHbBIE TNPOM3BOJHBIE IIEPBOIO IOPsAKA. ['€OMETPUYECKHMII CMBICI YAaCTHBIX IPOU3BOJHBIX.

YPaBHeHI/IC KacaTeJIbHOM IIJIOCKOCTH K IOBCPXHOCTH.

. Jloctatounoe  ycinoBue  auddepeHIupyeMOCTH GYHKIMM ~ HECKOJIBKUX  TIEPEMEHHBIX.

HuddeperurpoBanue ci0xHON QyHKIUH.

. IIpousBoaHas pyHKIMHK IO HanpaBiieHUO. ['paieHT QYHKIIUU U €r0 FeOMETPUUECKUN CMBICIT.
10.
11.

YacTHbIE IPOU3BOIHBIE BBICIIMX NOPSAAKOB. CMEIIaHHbIE IPOU3BOIHBIE, UX PABEHCTBO.

JloctaTouyHOE yCIIOBUE nN-KpaTHOW AUPPEepeHInpyeMOCTH (DPYHKLUHUHM HECKOJIBKUX MEPEMEHHBIX.
JuddepeHnnansl BBICIINUX MOPSAIKOB.

®opmyna Teitnopa QyHKIIMN HECKOIBKUX MepeMeHHbIX. OcTaTouHoe cinaraemoe B popme [leano u B
¢dopme Jlarpanxka. [Tomnaom HeroToHa.

OkcTpeMyM (YHKIMHM HECKOJIbKUX TepeMeHHbIX. HeoOXxoaumoe U JIOCTaTOYHOE YCIOBHS
IKCTpeMyMa. DKCTpeMyM (YHKIHUHU ABYX MEPEMEHHBIX.

HesBHas ¢ynkuua. Teopema o0 CylIIeCTBOBAaHMM M €IUHCTBEHHOCTH HESBHOM (DyHKUIHU.
JuddepenurpoBanue HesBHON (HYHKIIMU.

Cucrema HesiBHBIX (yHKIUMH. SkoOuaH. Teopema O CyIIECTBOBAaHUU U €IMHCTBEHHOCTH CHCTEMBI
HESIBHBIX (DYHKITUH.

KBanpupyemocts u miomaas miockoit urypsl. [1nomans kpuBoIMHEHHOM Tpanenuu.

OmnpeneneHne U TEOMETPUYECKHI CMBICI IBOMHOrO HHTErpana. TeopeMa O CyIECTBOBAaHUU MU
€AMHCTBEHHOCTH JBOMHOIO MHTETpaa.

OcHoBHBbIE CBOWCTBA ABOMHOI0 UHTErpasia. Teopema o cpeiHEM 3HAUEHUH.

Beruucnenune 1BOMHOr0 HHTETpasa B I€KapTOBBIX KoOpAuHaTax. [[OBTOpHBIE HHTErPAJIBIL.

3aMeHa [IEpEMEHHBIX B IBOMHOM UHTErpaiie. J[BoMHHOM NHTErpall B MOJIAPHBIX KOOPAUHATAX.
[Inomanes kpuBOIMHEHHOTO cerMeHTa. Boruncnenune nunrerpana Ilyaccona.

Kybupyemocts 1 00bEM (purypsl B TpéxmepHoM npoctpancTse. [Ipumepsl KyOupyembIx Guryp.



23. Ompenenenue, TeopeMa O CYIIECTBOBAHMU M EJMHCTBEHHOCTH W OCHOBHBIE CBOMCTBAa TPOHHOTO
HHTErpaa.

24. BpluncieHne TPOMHOTO UHTETpajia B JEKApTOBBIX KOOpANHATaX. [[OBTOpHBIE HHTETPAJIBI.

25. 3amMeHa MepeMeHHbBIX B TPOMHOM HHTerpaje. TpolHOH HHTerpall B MWIMHAPUYECKUX U CPEPUICCKUX
KOOpJUHAaTaXx.

4. MeTtonuueckue MaTepualbl, ONpeAeIsIIoNIne MPOoIeAyphl OLICHUBAHUS 3HAHUWM, YMEHHU,
HAaBBIKOB W (WJIM) OMbBITA JEATEIBHOCTH, XapaKTEPHU3YIOMMX ITambl (HOPMHUPOBAHUS
KOMITETECHIUI

HToroBasi onieHKa 3HaHUM, yMEHUI, CIIOCOOOB JEATENbHOCTU CTYJICHTOB 110 M3Y4aeMOW JUCIUILINHE
cocrasisier 100 6amioB

MakcuMaabHOE KOJUYECTBO OaluioB, KOTOpPOE MOXKHO HaOpaTh HA OYHOW W 3a049HOW (hopmax
oOyueHus, BBIMOJHSS 3aJaHMsi Ha Kypce B TEUYEHHE OJIHOTO CeMecTpa 3a H3y4YeHHUE JIEKIIMOHHOTO
MaTepuaa, BHIIOJHEHUE MPAKTUYECKUX 3a/laHui U TeKYIIMI KOHTpoJb — 70 6asios.

3a BBINIOJTHEHNE KOHCIIEKTOB 00YUaIOIUICS MOXKET HAOpaTh MaKCUMAaIbHO 5 0aioB.

3a BBIMOJIHCHWE OJHOTO JOMAIIHEro 3aJaHusl oOydaromuiics Moxer HaOpath 5 OamioB. Bcero B
KaKJIOM CEMECTpe MPEeIyCMOTPEHO 5 JOMAaITHUX 3aJaHUM.

3a OTBET Ha OJIMH BOIPOC YCTHOTO OMpOca 00YyJarolmuics MOXKET HaOpaTh MaKCUMalbHO 5 0asuioB.
Bcero B kaxxmoMm cemecTpe oOydaromieMycst 3a1al0T 5 BOIPOCOB.

3a BBINOJIHEHHE OJTHOW KOHTPOJIBHOW PadOThl 00y4aroImuUiicss MOKeT HaOpaTh MakcumMyM 10 Gamios.
Bcero B kax1oM ceMecTpe Mpe1ycCMOTPEHbI 2 KOHTPOJIbHbBIE paOOTHI.

MakcumanbpHasi cymma OaioB, KOTOpbIe OOydaromuics MOXKET HaOpaTh TpH cllade JK3aMeHa,
cocrasiseT 30 Gaos.

JUia crnaum sK3aMeHa HEOoOXOJMMO BBIIOJIHUTH BCE 3aJaHUSl TEKYIIEro KOHTPOJs. 3HAaYMMbIM
MOMEHTOM SIBIISIETCSl MOKa3aTelb W3YYeHHs] MaTepuaia JIeKIMA W BBHIMOJTHEHHE 3aJaHUN B yKa3aHHBIE
cpoku. Ha »5k3aMeH  BBIHOCUTCS MaTepuall, HU3JaraéMblii B JIEKIMAX M paccMaTpUBaeMblil Ha
MPAKTUYECKHUX 3aHSATHUSX.

Taxke B TeueHHE KaXJOro0 CEMecTpa NPEIyCMOTPEHO BBIIOJHEHHUE KOHTPOJIBHONH paboThI.
MaxkcuManbHas cymma 0aliioB, KOTOpbIE 00YYaroIIHiics MOKET Ha0paTh MPU BBIMOJTHEHUN KOHTPOJILHOM
paboTtsl, coctaBnsger 100 6amwos.

IIIkaja OeHHBAHUA KOHTPOJIbLHOMH padoThI

ITokasarenn bamnel
Brimoaaeno no 40% 3aganuit 0-40
Brinosaeno 41-60% 3amanuii 41-60
Brimoaaeno 61-80% 3aganuii 61-80
Brimonneno 6omnee 81% 3aganuii 81-100

Ixana oneHNBaHUA IK3aMeEHA.

KouauyectBo 6a/10B Kpurepumn ouneHuBanusi

25-30 UMEEeT MECTO TIOJHOE YCBOEHHE TEOPETHYECKOr0 U
MPaKTUYECKOTO MaTepHaia; CTYAEHT YMEeT I0Ka3aTh
BCE TEOPEMBbl M3 JICKIIMOHHOTO Kypca W peIIaeT BCe
3a71a4¥ ¥ IPUMEPbI U3 IPUBEICHHBIX 3aJaHUH




19-24 MMEET MECTO OCHOBHOE YCBOCHHE TEOPETUYECKOTO U
MPAKTUYECKOTO0 MaTepuasa, CTYISHT YMEEeT J0Ka3aTh
OCHOBHBIC TEOPEMBbI M3 JICKIIMOHHOTO Kypca M pelaeT
OCHOBHBIC 33J1a4¥ U IPUMEPHI U3 MPUBEICHHBIX 3aIaHUI
13-18 UMeeT MECTO 3HaHhe 0e3 JoKasarelIbCTBa OCHOBHBIX
TeopeM u GOPMYNl Kypca; CTYIACHT yMEeT pellarh
3alayd M T[PUMEPbl W3 TPHUBEICHHBIX 3aTaHUM,
SBIIIOIIMECS O00O0OIIEHNEeM 3a/lad IIKOJIBHOTO Kypca
MaTeMaTUKH

0-12 MMEET MECTO HEYCBOCHHE OCHOBHBIX TeOpeM U (hopmy
Kypca; CTYACHT HE YMEeT peliaTh 3a7a4d U MPUMEPhI U3
3aJaHHbBIX 3afaHuil, SBILIOIMECS OO0O0OIIEHHEM 3amad
IIKOJILHOTO Kypca MaTeMaTUKU

Hroromas mkaja oneHUBaAHUSA pe3yjbTaToB 0CBOCHUSA JUCHHUIIIMHBI

HToroBasi oOleHKa MO AWCHHILIUHE (POPMUPYETCS M3 CyMMBI OAJUIOB IO pPe3yiIbTaTaM TEKYIIETO
KOHTPOJISI M MPOMEKYTOYHOW aTTECTAIllMM W BBICTABIICTCS B COOTBETCTBHU C TPHUBEICHHOW HIKE
TaOJIMLIEH.

Ouenka no 100-0a/1bHOM cucTremMe OueHka o TpaJMIUMOHHON cHcTeMe
81 - 100 OTau4HO
61 — 80 Xoportio
41 - 60 VY 10BIETBOPUTENTHHO
0-40 HeynosnerBopurensHo
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