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HOACHUTEJBHASA 3AIINCKA

®oHn oneHouHbIX cpenctB (nanee @OC) mpenHazHayeH ISl KOHTPOJS U
OLICHKM 00pa30BaTENIbHBIX JOCTHKEHHUU OOY4YaroIIMXCs, OCBOMBIIMX IMPOrpamMmy
y4eOHOHM AMCHUILUIMHBI «MaTemMaThukKa.

®OC BKIIOYAET KOHTPOJBbHBIE MaTe€pHalbl JJIs MPOBEACHHS TEKYLIEro U
IIPOMEKYTOYHOTI'O KOHTPOJIS.

dopmoii aTTecTalui MO TUCIHUIUIMHE SBISeTCA AU(PEpeHIInpPOBaHHBIMN
3a4eT (3a4€T).

3aI[aanH HCIIOJIb30BaHUS KOHTPOJIbHO-OICHOYHBIX CPCACTB SABJIAIOTCA:

e KOHTPOJb U YIPABICHUE MPOLECCOM NPUOOpPETEHUS OO0yUYaIOUUMUCS
HEOOXOJMMBIX 3HAHUW, YMEHH U HaBBIKOB, ompezeneHHbx B @I'OC mo
CHELMATILHOCTH B KAYECTBE PE3y/IbTATOB OCBOEHUS yU€OHON AUCLUILINHBI;

o OIICHKAa  pE3yNbTaTUBHOCTH  y4eOHOTO  mporecca JUIi  KakJIOro
oOyyJaromierocs.

1. TACHOPT ®OHJIA OLIEHOYHBIX CPEJICTB.

1.1. Peanuszyemble o0mue u NpoeccCHoOHAIbLHbIE KOMIIETEHIUN:
B pesynbrare ocBOeHUs ~ y4eOHOW  OUCHUIUIUHBI  «MartemaTuka»
oOy4aromuiicss goimxeH obnagaats npenycmorpeHHbiMu @I'OC CIIO cnenyrommmu
YMEHUSIMU, 3HAHUSIMH, OOITUMHU U MTPO(HECCHOHAITBHBIMU KOMITETCHIUSMMU:

VY 1. | Pemate npocteie nuddepeHimanbHble ypaBHEHUS.

V2. HpI/IMeHSITB OCHOBHBIC YHMCJICHHBIC MCTOJIbI AJIA PCHICHUSA IIPUKIIAAHBIX

3a7ad4.
31. OCHOBHBIE TOHATUS U METOJbI MATEMAaTUUECKOI'O aHAJIN3A.
32. | OCHOBBI TEOPUHU BEPOSITHOCTEN U MATEMATUYECKOU CTATUCTUKH.

33 | OcHoBbl Teopuu A dhepeHInaIbHbIX YpaBHEHUH.

OK 1 [ToHMMAaTh CYIIHOCTh U COLMAIBHYIO 3HAUUMOCTh CBOEH Oymymiei
npodeccun, MposIBIATh K HeW YCTOMYMBBINA HHTEPEC.

OK 2 | Opranu3oBbiBaTh COOCTBEHHYIO JIEATEILHOCTD, OMPEACIIATh METOIbI U
CIIOCOOBI BBITIOTHEHHS PO(EeCCUOHATBHBIX 3a]1a4, OIEHUBATh MX
72 PEKTUBHOCTH U KAYE€CTBO.

OK 3 | PemaTh npo0iembl, OLIEHUBATh PUCKU U TPUHUMATh PEILICHUS B
HECTaHJAPTHBIX CUTYalUSsX.

OK 4 | OcyiiecTBiATh MOUCK, aHATU3 U OILIEHKY MH(GOpMAIIMK, HEOOXOAUMOM
JUTsl TOCTAHOBKH U pelieHus NpodeccuoHaIbHBIX 3a/1a4,
npo(heCcCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHSL.

OK 5 Hcnonp3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHUH JISI
COBEPIIIEHCTBOBAHMSI MPO(HECCUOHATHHOM NESATeTLHOCTH.




OK 6 | PaGorath B koMaHze, oOecreunBaTh €€ CIuioueHue, 3PPEeKTUBHO

00IIAThCA C KOJJIETraMU, PYKOBOJICTBOM, IOTPEOUTENISIMHU.

OK 7 CraBuTh eI, MOTUBUPOBATDb ACATCIIbHOCTD ITOJYNHCHHBIX,

OpPraHu30BbBIBATb 1 KOHTPOJIUPOBATb UX pa60Ty C IIpPUHATHCM Ha cebs
OTBCTCTBCHHOCTH 34 PC3YJIbTAT BBIIIOJTHCHU S BaﬂaHI/Iﬁ.

OK 8 | CamocrosiTenbHO ONpenessaTh 3a/1auu Mpo(ecCHOHaIbHOTO U

IIaHUPOBATH IMOBBIINICHUC KBaJ'II/I(l)I/IKaHI/II/I .

JIMYHOCTHOTO pa3BUTHU:A, 3dHUMATLCA CaMOO6p3.30BaHI/ICM, OCO3HAaHHO

OK 9 | OpueHTHpOBaThCS B YCIOBUIX YaCTOW CMEHBI TEXHOJIOTUI B

po(ecCHOHANTEHOM NESITEIIEHOCTH.

OK 10 | BmageTs TUCbMEHHOM M YCTHOM KOMMYHHUKAIIMEH HAa rOCYJapCTBEHHOM U

(WIM) THOCTPAHHOM (QHTJIUHCKOM) SI3BIKE

[1K.1.1 | IlnanupoBaTh U OCYUIECTBIATH EPEXO/1 B TOUKY HaA3HAYCHUS,

OIIPCACIIATH MCCTOIIOJIOKCHUC CyIHA.

IIK'1.3 | DkcrryaTupoBaTh Cy0BbIC SHEPTETHICCKUE YCTAaHOBKH.

[1IK 3.1 | [ImanupoBaTh u o0ecneurBaTh 0E€30MACHYIO MTOTPY3KY, pa3MeIlCHHE,

KPCIUICHHUC I'Py3a U YXO/J 3d HUM B TCUCHHC peﬁca " BBII'PY3KH.

1.2. Pe3yJILTaTI)I OCBOCHMA NUCHUIIJIUHBI, IMMOAJIC/KAIINE MIPOBEPKE

PesynbpTaThl 00yueHus (0OCBOCHHbIC YMEHUS,

CDopMa KOHTPOJIAA 1

YCBOCHHBIC 3HAHU) OLICHUBaHUSA
1 3
Ymerb:
VY 1. Pemats npoctsie auddepenHimanbHbie ypaBHEHUS. KonTpoib
BBINOJIHEHUS

WHJIUBUAYAJIbHBIX U
IrPYNIOBBIX 3aJaHUN

VY 2. I[IpuMeHsITh OCHOBHBIE YMCIIEHHBIC METOABI JJIS
pEIICHUs PUKJIAIHBIX 3a7a4.

KonTpoib
BBITIOJTHEHHUS
VHJABUAYAJIbHBIX U
I'PYIIIOBBIX 3aIaHUI

3HATD:

3 1. OCHOBHBIE MTOHATUSA Y METOABI MATEMATUYECKOTO
aHaJm3a.

Y CTHBIN KOHTPOJIb,
KOHTPOJIb
BBITIOJTHCHUS
WHJIUBUAYAJIbHBIX U
IPYNIOBBIX 3aJaHUAN

3 2. OCHOBBI TEOPHH BEPOSITHOCTEN U MATEMATUYECKOU
CTaTUCTHUKHU.

Y CTHBIN KOHTPOJIb,
KOHTPOJIb
BBIIOJIHEH S
VHJUBUYAJIBHBIX U
IPYNIOBBIX 3aJaHUN

5




3 3. OcHoBBI Teopuu AU(PepeHInanbHbIX YPaBHEHUN

Y CTHBINA KOHTPOIIb,
KOHTPOJIb
BBIIIOJIHCHHUS
WHIUBUYAJIBHBIX U
I'PYNIIOBBIX 3a1aHUN

2. MopMbl TEKYIIEro KOHTPOJISA 3HAHMI U MPOMEKYTOUYHOI aTTecTAllNU

10 Y4e0OHO# JUCHUILINHE

Conep:xxanue yueOHOM JMCHUIITTUHBI
1o pasjejaM U TeMaM

ITpoBepka 3HAHM
U YMeHUil

®opmMa KOHTPOJIA

Paznea 1. InddepennuanbHoe M HHTErpajbHOE HCUNCIECHHUE

Tema 1.1. uddepenunansuoe u
MHTErpaIbHOE NCUUCIICHNE

V1V2313233

Teopernueckue BONpPOCHI
[IpakTruyeckas pabora
NunuBuayansHOE 3a0aHue
Kontposbhas pabora 1

Tewma 1.2. luddepennumanbabie
YpaBHCHHUS

V1V2313233

Teoperndeckue BOnpocs
[IpakTuueckas pabora
WunuBunyanbHOE 331aHUE
KonTponbHas padota 2

Tema 1.3. Psaanl

V1V2313233

Teopernyeckue BOnpocs
[IpakTuueckas pabora
WunuBunyansHOe 3a/1aHKE
KonrponsHas pabdora 3

Paznen 2. OCHOBBI JUCKPETHOH MAaTEeMATHKH

Tema 2.1. MHOXeECTBA U OTHOILIEHUS.

Teopernueckre BONpOCHI

CaoiicTBa oTHOWIEHNH. Onepanuu Ha ¥2313233

[IpakTruyeckas pabora
MHO>KE€CTBaMU
Tema 2.2. OCHOBHBIE IOHATUS TEOPUU TeopeTnueckne BOIPOCHI
rpacdoB ¥2313233 [IpakTuueckas pabora

KontposnbHas padora 4

Pa3nes 3. DjieMeHTHI TeOpUH BEPOSITHOCTEH M MaTeMaTH4ec

KOUW CTATHCTUKHU

Tema 3.1. OcHOBBI TEOpPUH

TeOpeTI/I‘leCKI/Ie BOIIPOCHL

BEpPOSITHOCTEHN M MaTeMaTHYECKOM ¥2313233

[IpakTuueckas pabora
CTaTUCTUKHU
Tewma 3.2. CnyuaiiHas BeIMYMHA, €€ V2313233 TeopeTnueckue BOIpPOChI
(GyHKIUS pacrpeieaeHmst [IpakTuueckas pabora
Tewma 3.3. MaremaTtuueckoe TeopeTnueckue BOIpPOChI
OKUJaHHUE U JUCIIEPCHUs CTydyaiHOM ¥2313233 [IpakTuueckas pabora

BCINYHHBI

KonrposnbHas padora 5

Paznena 4. OcHOBHBIE YHCJICHHBIE MAT

eMaAaTH4YECCKHUE METOAbI

Tema 4.1. Uucnennoe
WHTETPUPOBaHUE
Qg depeHIpoBaHue

Y1V¥2313233

Teoperuueckre BOIPOCHI
[IpakTuueckas pabora

KonrponbHas pabora 6




3. KOMILVIEKT OHEHOYHBIX CPEJACTB TEKYIIEI'O KOHTPOJIsA
3.1. Paznea 1. Tema 1.1. UuauBuayajabHoe 3aganue Ne 1

Texer 3axanus: UHIUBUIYaIbHOE 3aqaHue o Teme: «Teopus npenenos. HenpepblBHOCTD
byHKIHIN.

Pesxxnm koHTpOJIA

WNHauBuyalbHOE 3a1aHUE COCTOUT U3 5 3aaHuM.

Bpewms Ha Beinmosinenue — 1 yac 20 MuHyT.

OuneHka BbINOJTHEHUS

Onenka «5» (OTIMYHO) CryneHT BBINOIHUI paboTy B OJIHOM 00beMe, B
paccyXJIeHUSIX 1 000CHOBaHUM HET HETOYHOCTEH 1 OIIHOOK.

Onenka «4» (xopo1io) CTyJeHT BBINOJHUI NPABWIHHO 4 3aJ1aHuUs.

OneHka «3» CTylIeHT BBINOJIHUI MPABUIIbHO 3 3a/IaHUSI.

(YIOBJIETBOPUTEIHLHO)

OueHka «2» CTyneHT AOMYCTUI CYIIECTBEHHbIE OLITMOKH, MOKa3aBIIue,

(HEYTOBIETBOPUTEIHHO) 9TO CTYACHT HE 00J1a/1aeT 00A3aTeIbHBIMA YMECHUSMH 10
JaHHOH TeMe.

Bapuanrt 1

. x?-25
1. Beruucouts npeagen: lim ——.
x5 xX—5

sin4x
2. Beraucnuts npegern: lim — .
x>0 §in 5X

X3 +4x-1
3. Beraucauts npegen: lim —
x—>+0 3K 4 X + 2

NAX? +1-X
4. Beraucauts npegen: lim ———
x>+2 33X +5

5. Borurciuts npezen: lim (x —+/x* —a?).

X—>+0©0

Bapuant 2

X? +2x+3
1. Boraucnutsb npeger: lim — -
x40 2X° +3X+ 4

Vi+x+x2 -1
2. Beraucnuthb npeger: lim———.

x—0 X

sin2x—cos2x -1
3. Beraucauts npeaern: lim . .
74 COS X —Sin X



2 50
4. Beraucnuts npeaern: lim (X;l)mo
x> (X +10)

. 3/cosx—1
5. Beruncnurs npenen: lim ————.
x>0 5In*“ 3X

3.3. Paznea 1. Tema 1.1. UnauBuayajabHoe 3aganue Ne 2

TekeT 3a1aHusi: UHIUBUIyAJIbHOE 3a/1aHue 110 TeMe: «JuddepennmanbsHoe ncurcaeHue

¢byHKUIMU OHOM epeMeHHoN. IHTerpaibHoe ucuucieHne QyHKIm.
Pesxxnm koHTpOJIA

WNunuBrayansHOE 3aJaHie COCTOUT U3 6 3a1aHuil.

Bpewms Ha Beinmosinenue — 1 yac 20 MuHyT.

OueHka BbINOJHEHUS] KOHTPOJIbHOM padoThl

Ouenka «5» (OTJIIMYHO)

CryneHT BBIOTHWI paboTy B IOJTHOM 00beMe, B
paccykJIeHHUIX 1 000CHOBAaHUU HET HETOYHOCTEH M OIUOOK.

Onenka «4» (xopouio)

CTYIIGHT BBITTOJTHUJI ITPABHUJILHO 5 3aJaHus.

OueHka «3»
(YIOBIETBOPUTEIIHHO)

CTy,Z[eHT BBIIIOJIHWJI ITPABUJIBHO 4 3adaHus.

OueHka «2»
(HEY1OBIETBOPUTENBHO)

CryneHT JomycTuIl CylIeCTBEHHbIEe OIMOKH, IOKa3aBIINe,
9TO CTYJEHT HE 00J1a1aeT 00s3aTeIbHBIMU YMEHUSMH 110

JaHHOH TeMeE.

Bapuanr 1.
1. Haiitu mpomsBoanyto pynkmum: Y = X* +3x° —2x +1.
2. Haiitn nuddepennman pynxmuu: y = xIn x.
COS X
1-sinx
4. HaiiTn HeonpeeeHHbII HHTEeTpall: '[Sin(SX +5)dx.

3. Haiitu nuddepennman pynkuuu: y =

7l2

5. Beruncauth onpeieneHHblil MHTerpat: ICOS Xdx .
0

6. MccnemyiiTe yHKIHIO B OCTPOTE ee Tpaduk: Y = —X° + 2X +15.

Bapmuanr 2.
1. Haiitu mpomsBoanyto pynkmum: Y = 4X° —3sin X + 5Ctgx .

2. Haittu tudpepennuan Gynkuun: y = X° + Xv'X .
3. Haiitu muddepennman Gpyaxuun: Y =sin® 2x.
4. HaiiTn HeonpeeIeHHbII HHTETpall: I(XZ +3x% + x+1)dx.

e
5. BeIUHCIUT ONpe/IeICHHBII HHTETPa: Iln xdx .
1

1
6. Mccrenyiite GyHKITUIO U TIOCTPOUTE ee rpaduk: Y = 3 x> 9.

3.4. Paznea 1. Tema 1.1. UnauBuayaabHoe 3aaanue Ne 3



Texker 3aJaHUA: THIUBUAYAJIBHOC 3a/JaHNEC 110 TEME! «YacTtHbIe MIPOU3BOJHBICH.

Pesxxnm KOHTpOJIA

KonTponbras paboTta cocTout u3 3 3a1aHU.
Bpems Ha BBITIOJTHEHHE KOHTPOJIBHOM paboThl 1 yac 20 MUHYT.
OneHka BbINOJTHEHHS 32a4€THOMH PadoThI

Ouenka «5» (OTJIIMYHO)

CryneHT BBIIOTHWI paboTy B IOJTHOM 00beMe, B
paccykJeHHusIX 1 000CHOBAaHUM HET HETOYHOCTEH M OIUOOK.

Onuenka «4» (xopo1io)

CTyaeHT BBINOJHUI MIPABWIBHO 3 3aJjaHusl, HO €CTh
HETOYHOCTH.

Ouenka «3»
(YIOBJIIETBOPUTEIIHLHO)

CTyaeHT BBINOJIHUI MPABWIBHO 2 3aJaHUs.

Oruenka «2»
(HEYTOBIETBOPUTEIHLHO)

CTymeHT AOMyCTHI CYIIECTBEHHBIE OLTMOKH, TOKA3aBIINE,
YTO CTYACHT HE 00J1a1aeT 00s13aTeIbHBIMH YMEHUSMH 10
JAHHOU TEME.

HaiiTi yacTHbIe mpou3BOIHbBIE (PYHKIIUM.

Bapmuanr 1
1. z:x-lny+l.
X
2. z=In(x?+2y?).
3. z:(1+x2)y.
Bapuanr 2

Haiitu yacTHBIC TPOM3BOAHBIEC ()YHKIIHA.

1. z=x".
2. z=x%y?—2xy°.
3. z=In"y.

3.5. Pazgea 1. KonrpouabHasi padora Ne 1.

Texcer 3amanms: KonrtponpHas pabora mo Tteme: «/IuddepennumanbHoe U MHTErpaibHOE

VCUUCIICHUE.
Pesxxnm xKOHTpOJIA

KonrtponbHas pabota cocTOUT U3 3 3a/1aHUil.
Bpems Ha BbIOJITHEHHE KOHTPOIbHOM padoTsl 1 yac 20 MuUHYT.
OuneHka BbINOJHEHHS] KOHTPOJIbHOI padoThl

Onenka «5» (OTIUYHO)

CryneHT BBIIOTHWI paboTy B IOJTHOM 00beMe, B
pacCyXJIeHUsIX 1 000CHOBAHWU HET HETOYHOCTEH U OIINOOK.

Omnenka «4» (xoporio)

CTy,[[eHT BBITIOJTHUJI TTIPABUJIBHO 8 3aJaHuM.

Oreuka «3»
(YIOBIETBOPUTENHHO)

CTyaeHT BBITTOHII MTPABUIIBHO 6 33 aHNH.

OneHka «2»
(HEYIOBIETBOPUTENHHO)

CTyaeHT A0MyCTHII CYIIIECTBEHHBIE OIMMOKH, TTOKa3aBIITHE,
4TO CTYACHT HEe 00Ja/1aeT 00sA3aTeIbHBIMUA YMEHUSIMH T10
TAaHHOM TEME.

Bapmuanr 1
1. Berarcnure npeaensl:




. AXP-Tx-2
a) lim—m-—-—;
x>25x° —11x+2
. 2X
0) lim ;
) 0 J4 4+ x —J4—x
sin X

B) lim——.

x>0 5X
2. Beruuciaure nNpou3BOAHYIO:
— X .

2 y= x2+1'

6) y=e™;

B) f(x)=logy(-3x—1);

r) f(x)=(2x+1°.
3. Haiigute HeonpenenEéHHblid HHTETpal:

a) I(x+sinx)dx;
6) [2°dx.

4. Boluucnute onpeaeaéHHbld HHTETpal:

2
I(sz +5x—6)dx.
0

Bapuanr 2

1. Beruucnure npeness:
| AX* —Tx—-2
-2 5x% —11x+2’

] 2X
n) lim X
) x>0 JA44+ X —J4—X

. SinXx

lim——

x—>0 By

2. BeruncnuTe nNpon3BOAHYIO:
n) y= X .
x?+1’

x) f(x)=log;(-3x-1);
3) f(x)=(2x+1)°%.
3. Haiinure HeonpenenéHHbIA UHTETpall:
B) I(x+sin x)dx ;
r) j 25 Lax.

4. Boluncnute onpenenéHHbId HHTErpall:
2

I(sz +5x—6)dx.

0

3.5. Paznea 1. Tema 1.2. KoutposbHas padora Ne 2.

1.Tekcr 3apanusi: KontponbHas padota nmo teme: «JluddepeHmanbabie ypaBHEHUS.



Pexum KoHTpOISA

KoHTponbHast pabota cocTouT U3 3 3aAaHMi.
Bpewmst Ha BeITTOTHEHHE 3a4eTHOM paboThl 1 yac 20 MUHYT.
OueHka BbINOJHEHHUS 3a4€THOM PadoThI

Orenka «5» (OTJIMYHO)

CryneHT BbINOJIHWI paboTy B IOJTHOM 00beMe, B

paccyXJICHHUSIX 1 000CHOBAaHUH HET HETOYHOCTEH M OIIHOOK.

Ornenka «4» (Xoporio)

CTyeHT BBINOIHWI IPABHIIBHO 3 3aJJaHUS M JIOIYCTHIT HE
0oiee 2 omnooK.

OueHka «3»
(YIOBJIETBOPUTEIHLHO)

CTy,Z[eHT BBIIIOJIHWJI ITPABUJIBHO 2 3aJJaHus.

OneHka «2»
(HEeYTOBIETBOPUTEIHHO)

CTyaeHT A0MyCTHII CYIIIECTBEHHBIE OIMMOKH, ITOKa3aBIIIHE,
YTO CTYACHT HE 00J1a/1aeT 00A3aTeIbHBIMUA YMEHUSIMH 10
INAHHOU TEME.

Bapuanrt 1

1. Haiitn ob6mue pemenus ypasaenns: Xy +y? =0.

2. HaiiTu yacTHbIE pEeIICHUS YpaBHCHUS: Z\Ndx =dy,y, =1x, =0.

3. Pemuth ypaBHenue: Y' —5y'+4y =0.

Bapuant 2

1. Haiitu oGmmue perrenus ypaBuenusi: Xy' +y =0.

2. HaiiTu yacTHbI€ pelieHus: ypaBHEHUS: 2y'\/_ =V,Y, =LX%,=4.

3. Pemuth ypaBHenue: Y +8y’'+25y=0.

3.6. Paznen 1. Tema 1.3. KourposabHas padora Ne 3.

1.Texcr 3apanus: KourponsHas padota o teme: «Psiipi».

Pexum KoHTpOIA

KonTponbHas paboTa cocTouT u3 4 3a1aHuil.
Bpems Ha BbIOJTHEHHE KOHTPOJIBbHOM padoTh! 1 yac 20 MUHYT.
OueHka BbINOJHEHUS 32a4eTHOI padoThl

Onenka «5» (OTIUYHO)

CTyaeHT BBITIOJHUI pabOTy B MOJTHOM 00BbEME, B

PaCCyKACHUAX U 000CHOBaHUH HET HETOYHOCTEH M OIIHOOK.

Orenka «4» (Xoporio)

CTy,HGHT BBITTIOJTHUIT ITPABHUJIBHO 3 3aaHusl.

Ouenka «3»
(YIOBJIIETBOPUTEIHHO)

CTy,[[eHT BBITIOJIHUIT TIPABHUJIBHO 2 3aJaHusl.

Onenka «2»
(HEey1OBIETBOPUTENHHO)

CTyneHT AOMYCTUI CYIIECTBEHHbIE OIITMOKH, MOKa3aBIIue,
YTO CTYACHT HE 001aiaeT 00513aTeTbHBIMU YMEHHUSIMU TI0
JaHHOU TeMeE.

1
1. UccnenoBaTh cxo0quMocCTh psiaa: 1+ — +

Bapuanr 1
1

—+t—— ...
10 100 1000

o0
2. VccmenoBaTh CXOIMMOCTD PAJIa: Z_z .

n=1
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0 (—l) n+l
3. MccnenoBath Ha aOCONMIOTHYIO U YCIOBHYIO CXOJUMOCTb PSIIL: 23—n .
n=1

4. Haiitn paanycC U HHTEPBAJI CXOAUMOCTH psaaa U UCCIEA0BATE €ro CXOAUMOCTDh Ha I'paHUIaX

WHTEpBaa: Z nix".
1
Bapuant 2

1 1 1 1
1. MccnenoBaTh CXOAUMOCTD psjia: 5 +—F+—=+—=+....

4 6 8

o0

2. UccnenoBath CXOMMOCTD psijia: Z 7 .
=1 +N

0 (_1) n
3. UccrnenoBath Ha aOCOMIOTHYIO U YCIIOBHYIO CXOJIUMOCTD PSI: ZI— .
n— NN

4. Haiitu paguyc 1 MHTEpBaJ CXOAUMOCTH psifia U UCCIEN0BAaTh €r0 CXOAUMOCTb Ha TpaHUIax

UHTEpBaa: ZS”X” :
1

3.7. Paznen 2. KourposabHasi padora Ne 4.

1.Tekcr 3apanus: KonrponpHas pabora o teme: «OCHOBBI JUCKPETHONH MAaTEeMAaTHUKH.
Pesxxnm KOHTpPOJIA

KonTponbhas paboTta cocTouT U3 6 3aaHUM.

Bpems Ha BhINOIHEHNE KOHTPOJIBHOM paboThl 45 MUHYT.

OueHka BbINOJHEHHUS 324eTHOMH padoThl

Onenka «5» (OTIUYHO) CryneHT BbINOIHWI paboTy B OJTHOM 00beMe, B
paccyXJICHUSIX U 000CHOBAaHUHM HET HETOYHOCTEH M ONIHOOK.

Onenka «4» (xoporio) CTyJeHT BbIIOJHUI IPABUIBHO 5 3aJIaHUM.

Ouenka «3» CTyaeHT BBINOJIHUI MPABWIBHO 3 3aJaHUs.

(YIOBJIIETBOPUTEIHHO)

OueHka «2» CTyneHT AOMYCTUI CYIIECTBEHHbIE OIITMOKH, MOKa3aBIIue,

(HEYTOBIETBOPUTEIHHO) YTO CTYACHT HE 001aiaeT 00513aTeTbHBIMU YMEHHUSIMU TI0
JaHHOU TeMeE.

Bapuanr 1

1. ®upma umeet 100 npeanpusTHii, IpUYEM KaXKJ10€ MPEANPUATUE BBIITYCKAET XOTs Obl OAHY
nponykuuio Buaa A, B, C. IIpoaykunto Bcex Tpex BUAOB BbIycKaroT 10 mpennpusaTuii,
npoaykuuio A u B — 18 npeanpusaruit, npoaykuuto A u C — 15 npeanpusituii, npoaykuuto B u
C — 21 npeanpustue. Yncno npeanpusTiil, BBITyCKAOUIMX IPOAYKIHIO A paBHO YUCILY
NPEIIPUATHH, BBITYCKAIOIMUX MPOAYKIUIO B 1 paBHO uncIy MpeanpusTH, BHITYCKAIOIINUX
nponykuuro C. Haiitu 4mciio Bcex NpeanpUsITHH.

2. Yopoctuts: (AUB) U AUB.

3. SBnsercs nu mEOKecTBO 4 = {1, 2, 3} moamuoxectBom MHOKecTBa B = {{1}, {2, 3}}?

4. Ilpuaymats npuMep MHOXeCTB 4, B, C, Ka)K10€ U3 KOTOPbIX UMEET MOIIIHOCTh KOHTHUHYYMa,
TakK, YTOOBI BHIMOIHSIIOCH paBeHCTBO: A UB = C.

5. DKBHBaNeHTHBI I MHOkecTBa A = {X: X —8x + 15=0} u B = {2, 3}?

6. B rpade G, n300pakeHHOM Ha pHUC. yKa3aTh MPUMEPHI MapIIPyTa, IETH, IPOCTOH e,
3aMKHYTOT'O MapuIpyTa, ONPEIEINTb CTENEH! BEPILTH.

12
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Bapuanr 2

1. B rpynne cioprcmenoB 30 uenoBek. M3 Hux 20 3aHMMAarOTCS IU1aBaHueM, 18 — jnerkoi
atnernkoit u 10 — mepkamu. [InaBanmeM u JIETKOM aTIIETUKOM 3aHUMAaroTcsa 11 denosexk,
MJIaBaHUEM U JIbDKaMHU — 8, JIETKOM aTJIETUKON U JbKaMU — 6 yenoBeK. CKOJIBKO CLIOPTCMEHOB
3aHUMAlOTCS BCEMHU TPeMsl BUJIaMu criopTa?

2. Yapoctutb: AN (AUB).

3. B xakom cinyuae A c ANB?

4. HapucoBats nuarpammy Diinepa-Benna mis MHoxkectBa AU B,
5. Kakoe u3 muoxkects A= {1,4,9,16,25,...} uB= {1, 1/2, 1/4, 1/6, 1/8,...} umeeT O0bIIyIO
MOIITHOCTB?
6. B rpade G, n300pakeHHOM Ha pHC. yKa3aTh MPUMEPbI MAPILIPYTa, IEIH, TPOCTOH LEIH,
3aMKHYTOTO MapIIpyTa, OMPEIEeUTh CTEIICH! BEPIIIHH.

V)

Vl V3

Vs Y

3.7. Paznea 3. Tema 3.1. KourposbHas padora Ne 5.

1.Texker 3aganmsa: KoHTponbHas paboTa mo Teme: «DJIEMEHThl TEOPUHM BEpOATHOCTEH U
MaTeMaTUIEeCKON CTaTUCTUKH.

Pexum KoHTpoOasd

KonTponbHas padoTta cocTouT U3 6 3a1aHU.

Bpewms Ha BbITIONTHEHHE KOHTPOIBHOM paboTsl 1 yac 20 MUHYT.

OuneHka BbINOJTHEHHS 32a4€THOH padoThI

Orenka «5» (OTJIMYHO) CTyaeHT BBITIOJHUI pabOTy B MOJTHOM 00BbEME, B
paccyXJIeHHUIX 1 000CHOBaHHH HET HETOYHOCTEHN M OMIHMOOK.

Orenka «4» (Xopor1io) CTyaeHT BBITIOJHUI IPABIIIHHO D 3a/TaHUM.

Omnenka «3» CTyneHT BBITIOTHII IPABUIIBHO 3 3aJaHUSI.

(YIOBIIETBOPUTEIHHO)

Omnenka «2» CTyneHT AOMYCTUI CYIIIECTBEHHBIE OIITMOKH, MOKa3aBIIIue,

(HEeyTOBIIETBOPUTEIIHHO) YTO CTYJCHT He 00J1a/1aeT 00s3aTeTbHBIMA YMCHHSIMH 110
JaHHOU TeMeE.

Bapmuanr 1

13



Breruncnure

1. U3 xop3uHbl, B KOTOPOU HaXomsATcs 4 OenbIX W 7 YEPHBIX IIAPOB, BHIHUMAIOT OIWH
map. HaliTu BEpOsATHOCTB TOT0, YTO LIAP OKAXKETCS YEPHBIM.

2. CoObiTHe A COCTOMT B TOM, YTO CTAaHOK B TEYEHHE 4Yaca IMOTpeOyeT BHUMAHUs
pabouero. BepositHocTh 3TOr0 coObITHS cocTtaBuser 0,7. OnpenenuTb, ¢ KaKO BEPOSITHOCTHIO
CTaHOK He NOTpeOyeT BHUMAHHUS.

3. B oxHoil kop3uHe HaxoaaTcs 4 OenbIX M § YEpHBIX IIAPOB, B Ipyroil — 3 Genbix u 9
yepHbIX. M3 Kakaod KOp3MHBI BbIHYJIM 1o mmapy. HaliTu BeposTHOCTH TOro, 4ro o6a Iapa
OKaXyTcsi OENbIMHU.

4. CocTaBUTh 3aKOH paclpe/ieleHus yKcia NONaJAaHuil B 1eJb IPU LIECTU BhICTpeNnax,
€CJIM BEPOATHOCTb MOIAJaHUs IIPU OJHOM BbIcTpele paBHa 0,4.

5. CiyuaiiHasg BenuunHa X 3a7jaHa 3aKOHOM pacpefeIeHUs:

1 4 6
0,1 0,6 0,3
Haiitu ee MaTeMaTuueckoe 0XXKHIaHHE.
6. CnyuvaiiHas BenmuunHa X 3aJaHa 3aKOHOM pacrpeieleHus:
1 5 8
0,1 0,2 0,7
Haiitu aucnepcuto u cpeiHee KBaJJpaTUYHOE OTKJIOHEHUE 3TON CilydyailHOM BeTUYMHBI X.

Bapuanr 2
Brrauciaute

1. U3 kop3uHbl, B KOTOPOH HaxomATcs 2 OenblX W 9 4YepHBIX I1apOB, BBIHUMAIOT OJIMH
map. Haifitu BeposTHOCTB TOr0, 4TO LIap OKaXKeTCsl OEIIbIM.

2. CoObITHE A COCTOUT B TOM, YTO CTAaHOK B TE€UYECHHE HYaca HE MOTpeOyeT BHUMAHHS
pabouero. BepositHocTh 3TOro codbitust cocrasiser 0,4. OnpenenuTb, ¢ KaKOW BEPOSITHOCTBIO
CTaHOK NMOTpe0yeT BHUMaHUSI.

3. B onnoii xop3uHe HaxoxaaTcs 6 Genbix u 10 yepHBIX 1IapoB, B Apyroi — 5 Oenbix u 8
yepHbIX. M3 Kkaxnoil Kop3uHBl BbIHYIM No miapy. Hailtu BeposTHOCTH TOro, 4ro oba miapa
OKa)KyTCsl YEPHBIMU.

4. CocTaBUTh 3aKOH paclpeiesieHus] 4Yuclia MONaJaHui B IIeNib MPH MIATH BBICTpENax,
€CJIM BEPOATHOCTB MOIAJAHUsS P OJHOM BhICTpene paBHa 0,6.

5. Haiitu Maremartuueckoe OXHAAHUE CIy4allHOM BEJIMYMHBI X, €CJIM 3aKOH ee
pacripeielIeHus 3a/1aH TaOIuLeH:

X 1 2 3 4

p 0,3 0,1 0,2 0,4

6. Haiitn aucriepcuio W cpeqHee KBaJIpaTHYHOE OTKIIOHEHHWE CIy4ailHOW BEJIMYWHBI X,
3Hasl 3aKOH €€ PACIpENEICHUS:

X 0 1 2 3 4

p 0,2 0,4 0,3 0,08 0,02

3.7. Paznen 4. Tema 4.1. KonuTposbHas pabora Ne 6

1.Teker 3aganms: KoutponbHas pabota mno T1eMme: «YHCIeHHOe UWHTETpUpPOBaHUE U
nudepeHpoBaHne.
Pexum KoHTpOIA
KonTponbhas paboTa cocTouT u3 4 3a1aHuil.
Bpewmst Ha BbINIOTHEHHE KOHTPOJIBHOM padboTh! 1 yac 20 MUHYT.
14



OneHka BbINOJHEHHS 324€THOH padoThI

Ouenka «5» (OTJIIMYHO)

CryaeHT BBINOIHUI paboTy B OJIHOM 00BbeMe, B
pacCyXJICHUAX U 0OOCHOBAHWH HET HETOYHOCTEH M OIIMOOK.

Ouenka «4» (xopo1io)

CTYI[CHT BBITTIOJITHUII ITPABHUJILHO 3 3aJaHus, HO €CTh
HETOYHOCTH.

Onuenka «3»
(YIOBJIIETBOPUTEIIHLHO)

CTYI[CHT BBITIOJITHUII ITPABHUJIBHO 2 3adaHusd.

Oruenka «2»
(HEYTOBIIETBOPUTEIHLHO)

CTyaeHT A0MyCTHII CYIIECTBEHHBIE OIIMOKH, TOKa3aBIIKE,
YTO CTYACHT He 00JaaeT 00s3aTeIbHbIMU YMEHUSAMH I10

JAHHOU TEME.

Bapuanr 1.

1. Beruucauth onpenenéHHbli HHTErpai no Gopmyiam:
® IIPSAMOYIOJIbHUKOB IpU N=9,
e Tpameuui npu N=5;
e (opmyne Cumrcona npu =4,

1 1
I s dx
I 1+x*
Onpenenute aOCOMIOTHYIO U OTHOCUTENIbHYIO IOTPEIIHOCTH BBIUHUCICHUM

2. CocTaBuTh TaONWIy KOHEYHBIX pasHOCTEW (QYHKIuH Y = 2x3-8x + 20 OT HAYaIBHOIO
3HaueHus X0=0,5 10 KoHeYHOTO X7, MpUHsB 11ar h=0,5;

3. CocrtaBuTh TAOIUIly KOHEYHBIX PA3HOCTEH sl PyHKUMHU, 3aJaHHON TaOJIUYHO:

X 1 2 3 4 5 6 7
y 7,5 2 -35] 6 | -25 10 34,5

4. HaifTu 3HaueHUs MEPBOM U BTOPOW MPOU3BOIHBIX (YHKIMH, 3aJlaHHOW TaOIU4YHO, B
TOYKax X = a + bn:

x=2,4+0,05n
X 24 2,6 2,8 3,0 3,2 34
p(x) | 3,526 | 3,782 | 3,945 | 4,043 | 4,104 | 4,155
a)n=1 6)n=3 B)N=5 r)n=7,

Bapmuanr 2.

1. BeuucauTh onpeAenEHHbIN HHTErpai o GopMynam:
® MPSAMOYTOJILHUKOB IPH N=,
e Tpameuui npu nN=5;
e (opmyne Cumrncona npu nN=4.

e~

08 [Tt
Onpenenute aOCOMOTHYIO U OTHOCUTENBHYIO OTPEIIHOCTH BBIYUCIICHUH
2. CocTaBuTh TabIHIly KOHEYHBIX pasHOCTel QyHKIwH Y=0,5x3+2x?-3x+8 OT HaYaIbHOTO
3Ha4YeHUsI Xo=1 0 KOHEYHOTO X7, MPUHSB mar h=1,;

3. CocrtaBuTh TAOJMILy KOHSYHBIX PA3HOCTEH JUIsl PYHKIINHU, 3aJaHHON TaOJIUIHO:
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4.

x 1 2 3 4 5 6 7
y =391 02| 67 | 174 | 325 | 52,6 | 78,3

Haiitn 3HavyeHHs TEpPBOM M BTOPON NPOM3BOAHBIX (YHKIHU, 3aJaHHOW TaOJWYHO, B
TOYKax X = a + bn:

x =4,5-0,06n

x 3,6 3,8 4,0 4,2 44 4,6
wxy | 4222 | 4,331 | 4507 | 4,775 | 5,159 } 5,683

ajn=5 6)n=7 B)N=9 r)n=11.

4 KOMILIEKT OLIEHOUYHBIX CPEJICTB IPOMEXXYTOUYHOHN

BOoo~NoOR~WDNE

12.
13.

14.

15.

16.
17.

18.
19.
20.

21.
22.

ATTECTAIINHU
IIpoBepsiemble pe3yabTaTrhl 00yuenusi: Y1, Y2, V3, 31, 32.

Ilepedyenns BonpocoB K au¢depeHHUpPOBaHHOMY 3a4ETY.

Ponp 1 MecTo MaTreMaTKH B COBPEMEHHOM MUDE.

[Tonstue pynkuuu. [pumepsr.

O6patHas ¢pyHkuus. [Ipumepsr.

Omnpenenenue 4eTHOM 1 HeueTHON GyHKIMH. [Ipumepsl.
[Mepunonuueckas pynkuus. [Ipumepsr.

MounoTtonHoCTh QpyHKIMU. [IprMepsI.

[Tpenen pyHkunU B TOUKE.

Teopemsl 0 npegenax. TeopeMa 0 €eIMHCTBEHHOCTH Ipe/ena.
[Ipenen pyHKIMHU MPH X, CTPEMSIIEMCS] K O6CKOHEYHOCTH.

. HenpepsiBHOCTh (pyHKIIMU. Touka HenpepriBHOCTH (pyHKIMU. Touka pa3pbiBa PyHKIIHH.

CaoiicTBa HenpepbIBHBIX (HyHKIMA. [Ipumepsr.

.IlpousBonnass  ¢ynkumuu. [Juddepenuman Qynxauu. ['eomeTpuyeckuii  cMbICH

MPOU3BOAHON. MexaHWYEeCKUi CMBICT TPOU3BOIHOM.
Tabmuua npousBoaHbIX. [ToHsTHE cnokHOM QyHKIMK. [Ipon3BoIHAS CTOKHON QYHKIIUH.
Cxema wuccnenoBanus ¢ynkuuu. OO6macte onpeneneHus GQYHKIUUM. MHOXECTBO
3HaueHu# (yHKIMU. YeTHOCTh M HeueTHOCTh GyHkuu. Hymn dyakiuu. [TpomexyTku
3HAKOMOCTOsIHCTBa ~ (yHKUMU. Bo3pactanme u  yObIBaHME (QYHKIMM, IPABHUIIO
HAXOXJICHUS MPOMEKYTKOB MOHOTOHHOCTH. TOUkHM 3KcTpemMyMma (YHKIHU, TPABHUIO
HAXO0X/JIEHUS SKCTPEMYMOB (DYHKIIHH.
IIpousBoaHbie BBICIIMX MOPAAKOB. DU3ZUYECKUH CMBICI BTOPOM MPOU3BOJIHOM.
UccnenoBanmne GyHKIUH C TIOMOIIBIO BTOPOM MTPOU3BOTHOM.
[TepBoobpaznas. Heomnpenenenuslii uHTErpan. OCHOBHBIE CBOWCTBA HEOMPEAECIECHHOTO
WHTErpaja.
Tabnuia HeonpeIeIeHHBIX HHTETPAJIOB.
MeTo bl HHTErPUPOBAHUA: METOI HEMOCPEICTBEHHOTO HHTETPUPOBAHUS;, METO]T 3aMEHBI
MEPEeMEHHOM (METO/ TOJICTAHOBKH ); METOJ, HHTETPUPOBAHHUS 10 YACTSIM.
OnpeneneHublii UHTErpay. J{ocTaToyHOE YCIOBUE CYIIECTBOBAHUS OIPEICICHHOTO
UHTETpasa (MHTETPUPYEMOCTH (PYHKIIHH).
OCHOBHBIE ~ CBOWCTBAa  OINpPEACIICHHOIO  HMHTErpaja. ['eoMeTpuYecKui  CMBICIT
OIIPENIETICHHOT 0 UHTETpaJa.
MeTopl BEIYHCIICHUS ONIPEACIICHHBIX HHTEerpanioB. ®opmyna Hetotona-Jleitoauma.
['eomeTpuyeckue u Pu3nUecKe MPUIOKEHHSI ONIPEIEICHHOTO HHTETpaa.
DyYHKIIMY HECKOJIBKHUX MEPEeMEHHBIX. YacTHbIE TPOU3BOIHBIE.
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23.

24.
25.
26.
217.
28.
29.
30.

31.

32.

33.

34.
35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61

[Tonsatue  muddepeHnmanbHoro  ypaBHeHus. OOmee W 4YacTHOE — pelLICHHE
nuddepernuanbHOro ypaBHeHus. UHTerpanpabie Kpubbie. 3amada Koy,

3anauu, npuBosAIKe K AU depeHInaTbHbIM YPaBHEHUSM.

Metonsl pemienust AuddepeHnnaibHbIX YpaBHEHHH.

[Tonsitue uncioBoro psaaa. CXoAUMOCTb U paCXOAUMOCTb YHCIIOBBIX PSI0B.
HeobOxoaumerii mpuszHak cxonumocTu psiaa. [Ipusnak cpaBaenus. [Ipusnak JlanamoGepa.
[TonsTue 3Hako4epenyromerocs psaa. Ilpuznak cxogumoctu Jleitbuuna.

AGCOIOTHAS U YCIIOBHAsI CXOJJUMOCTh 3HAKOIIEPEMEHHOTO PAJIa.

OynkuuoHanbHble paasl. CreneHHble psabl. OOIacTh CXOIUMOCTH CTETIEHHOTO psfa.
Paznoxenune anemMeHTapHbIX GyHKIUH B psg MakiopeHa.

OcHoBHbBIE MOHATHS MaTeMaTudyeckou Joruku. OTpuiaHue BbICKa3blBaHMM. Onepaunuu
JU3BIOHKIIMY U KOHBbIOHKIMH. [Ipumepsl.

[Tonstue xomOuHartopuku. OmpeneneHne NEPEeCTaHOBKH, pPa3MEIIEHUS M COYCTaHHS
31emMeHTOB. Kak CBsi3aHbI YMCIIa COUETAaHUH, pa3MEIICHUI U IEPECTaHOBOK.

[Tonstue cobObiTHs. JlocTOBEpHBIE, HEBO3MOXHBIC, COBMECTHBIC, HECOBMECTHBIE,
MIPOTUBOMNOJIOXKHBIE coObITH. Kilaccuueckoe onpeeneHue BeposSTHOCTH.

TeopeMa cioxeHHs BEpOATHOCTEN. TeopeMa yMHOKEHNS BEPOATHOCTEH.

CnydaiiHas BenuuuHA. J[MCKpeTHass M HENpepbIBHAs CIy4yalHbIE BEJIIMYMHBI. 3aKOH
pacripenienieHus  TUCKPETHOW  CIlydailHOH  BenWuuHBL  VHTerpampHas — (QyHKIHA
pacupeeneHus HepepbIBHOM CIy4ailHON BEJTUYUHBI.

MaremaTuueckoe OXHJaHWE JAUCKPETHOM ciydaiiHONW BenuuyuHbl. OTKIOHEHHE
ciayyallHOM BenuuuHbl. Jlucnmepcusi IUCKpeTHOW ciydailHo BenuuuHbl. CpenHee
KBaJPaTUYHOE OTKJIOHEHHE CIIy4allHOM BEJINYUHBI.

OCHOBHBIE TOHATHUSI TEOPUU MHOYKECTB: MHOYKECTBA, ITOJIMHOKECTBA, IIyCTOE MHOKECTBO,
YHHMBEPCAIbHOE MHOKECTBO, MHOKECTBO-CTEIIECHb.

CrniocoOblI 3a/1aHUsT MHOKECTB.

Onepauny HaJ MHOXKECTBAMHU.

['eomeTprueckoe MoieIMpPOBaHNE MHOKECTB. Jluarpammel Ditniepa - BenHa.

Anre6pa MHOkecTB. OCHOBHBIE TOX/IECTBA ANTreOPbl MHOXKECTB.

OKBUBaJIEHTHOCTh MHOXeECTB. CBOWCTBO TPAaH3UTUBHOCTH. MOIIIHOCTh MHO>KECTBA.
MorHoCcTh 00beIMHEHHNS KOHEUHBIX MHOKECTB.

DKBHUBAJIEHTHOCTh MHOXECTBA TOUEK, OTPE3KOB M HHTEpBaAJIOB. Teopema bepHireiina.
CueTHble MHOKECTBA. T€OPEMBI O CUETHBIX MHOKECTBAX.

MomHocTh MHOXeCTBa Touek oTpeska [0, 1]. Teopema Kantopa.

MHokecTBa MOLITHOCTH KOHTHHYyMa. T€opeMbl 0 MHOXKECTBAX MOLIHOCTH KOHTHHYyMa.
Otnomenusi. OCHOBHBIE TOHSATUS W onpezeneHus. bunapueie oTHomeHus. O61acTh
ofpenieNnieHus1, 006JacTb 3HaUeHUH 1 001aCTh 331aHUs] OMHAPHOTO OTHOILICHMS.

Onepaunu Hag oTHoumeHUsIMU. O6paTtHOe oTHOoLIeHHe, KoMo3uius oTHOIEeHU .
CpoiicTBa oTHouIeHUH. PeduieKcHBHOCTh, CUMMETPUYHOCTh, TPAaH3UTHUBHOCTb, 3KBH-
BaJICHTHOCTb.

Knaccel sxBuBaneHTHOCTH. Pa3OneHne MHOXKeECTB.

Omnpenenenue rpaga. Paznuunblie Tumsl rpagos.

Marpuunsle cioco0sl 3a1aHus rpados.

N3omopdusm rpados.

MapuipyTsl, HUKJIBI B HEOPUEHTUPOBAHHOM Tpade.

[TyTy, KOHTYpBI B OpPUEHTUPOBAHHOM Trpade.

CBSI3HOCTh HEOPUEHTUPOBAHHOTO rpada. MaTpuiia CBSI3HOCTH.

CBSI3HOCTh OPUEHTUPOBAHHOTO Tpada. MaTpHIlbl OTHOCTOPOHHEHN U CUIIBLHON CBA3HOCTH.
DKcTpeMalbHbIe ITyTH B HATPY)KEHHBIX OPUEHTUPOBAHHBIX Ipadax.

Anroputm @opaa — bennMana Hax0XkJ1eHUS MUHUMAJIbHOTO ITYTH.

. JlepeBbsi. OCTOBHBIE 1E€PEBBSI.
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IIpakTnyeckue 3aganus K 1M depeHunpoBaHHOMY 3a4€Ty (K 3a4€TY).

10.
11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

22.

23.

5x
] 7
Boraucnuts npeaen |Im[1+ 3—j .

X—>00 X
Bprunciuts npeneﬂm:
5x* —x* +1 X 42x X -4

a)lim— 6) lim ; B) lim

x> 2%t 4 X on X247 xom X3 42X

sinl17x

Borauciuts npesen lim .
x—0 sm 5x
n5x

3x

. 3% +x
Beruucyuts npenen lim———.
x>0 X% —2X

. x*-10x+16
Boraucnuts npegen lim———— .
x—8 X—8

Berancnuts nipeaen Iim
x—0

Hccnenosate pynkuuio f(X) = Ha HETPEPBIBHOCTH B TOUKE X, =6.

Uccnenosats pyakmmo f (X) =3x* —x® u mocTponts ee rpaduxk.
BbluncinuTh 3Ha4€HHE IPOM3BOIHOM ClieAyIoMUX HYHKIUH B TOUKE X, =4

a) f(x)=8x*—Inx;6) f(x)=x>+5x.

Haiitu nponsBonnyto GyHKIHH Y = (X4 —5x% + X)7 .
11x-8
2X+4

2x°-8

Haiitu nponsBonnyto GyHKIMH Y =

Haiitu npon3Boanyto GpyHKIMU Y =€
Haiiti npousBoanyto GyHKIUU Y = |n(8X4 —3x*+ 2).
4-x°+x* - 2x

Haiitn HeonpeaeeH bl HHTErpal I dx
X

3
Haiitn HeonpeaeeHHbIN HHTErPa METOIOM 3aMEHBI IIEPEMEHHOMN IXZ -e* dx.

4
Haliti HeonpeneeHHbIN UHTETPal METOIOM 3aMEHbI IIEPEMEHHOMN I(BX +11) dx.
Haliti HeonpeneIeHHbII UHTETPal METOIOM 3aMEHbI IIEPEMEHHOMN ICOS(GX —Dax.

Haiitu HeonpeeneHHbINH HHTETPa METOIOM 3aMEHBI TICPEMEHHO Isine X-C0S xdX .

Beraucnute onpeieneHHbIi HHTerpain I(SX +1)dx.

Beraucnute onpeieneHHbli HHTerpan I(X —5)xdx .

25,3, o4
. 2X° + X
BI)ILH/ICJ'II/ITI) onpeneneHHLm I/IHTel'”paJ'I I—Z
0

dx

CKOpOCTb JIBIKEHHS TOUKH M3MEHSETCS 110 3aK0oHy V =5t + 4t +2 (m/c). Haittn myTs S,

MPOMIEHHBIN TOUKOMU 3a 4 C OT Havaia JIBH>KCHHUS.

Bbrancnuts 00beM Tesa, MOJy4eHHOTO OT BpalleHUs (PUryphl, OrpaHUYEHHON JTMHUSMU

y=x2, y=0, x=1, x=3, Bokpyr ocu OX.



24. BeraucnuTh iomaab GUrypsl, OrpaHUYeHHON JTMHUSAMH Y = NG y=0, x=1, x=2.
25. Pemute nuddepennuansHoe ypasaenue Y —9y'+20y =0.

26. Pemmuts 3amauy Komm: y' =6x* +4x, y(1)=9.

27. Pemnthb nuddepernnansHoe ypaBHenue Yy =11x.

28. B onnoii kop3uHe HaxoxdTcs 5 Oenbix ¥ 10 yepHBIX mapoB, B aApyroi — 4 Oensix u 11
yepHbIX. U3 Kaxm0i KOp3uHBI BBIHYIW MO Iapy. HaliTu BepoATHOCTH TOro, 4yTo 00a
1apa OKaXyTcs YepHBIMHU.

29. B norepee 1000 OunertoB. PaspirpeiBaercs oauH BeMrphim B 200 pyOnelt u aecsaTh
Bemrpeimeit mo 100 py6useit. Ilycte X — BennumHa BO3MOXKHOTO BBIMTPBINIA IS
YyelioBeKa, UMerolero oauH ousner. CoCTaBUTh 3aKOH paclpeaesieHUs] 3TOW CiydaiiHON

BEIIMYMHEI X.
30. Cnyuvaitnas BenuunHa X 3a7aHa 3aKOHOM PACIIPEIEICHUS:
4 6 7
0,4 0,5 0,1

Haiitu maTtemaTnueckoe OXMAAaHUE, THUCIEPCUIO, CPEIHEe KBaJpaTHYHOE OTKIOHEHHE
ATOM CIy4ailHON BETUYUHBI X.

31. Boga B OTKpBITOM pe3epByape cHauama umena Temmeparypy 70°C. Uepes 10 muHyT
Temnepatypa Boxel crama 65° C. TemmepaTypa cpemsl, OKpyXaromeil pesepByap,
15°C.Onpenenuts TemmepaTypy BOABI B pesepByape depe3 30 MHHYT OT HA4adbHOTO
MOMEHTA.

32. Temneparypa Bozayxa 20°C. Teno oxmaxnaercs 3a 40 munyt ot 80°C no 30°C. Kakyro
Temreparypy OyaeT UMeTh Teio dyepe3 30 MUHYT Moclie IepBOHAYATILHOTO H3MEPEHHUS?

33. BeruuciuTh 3HaUCHUE BBIpaKECHUS 5!+6!

34. CocTaBUTh BO3MOYKHBIE ITEPECTAaHOBKH U3 dnmemenToB A={5,6,7,8}

35. Berunciuts 3HaueHue Boipakenus 6!(7! — 31)

36. Haiitn yucno pa3MemnieHui Ais,

37. Berunciuth A7+ Ag + As.

38.30 crynentoB oOmensuiuch (ortorpadusmu apyr c¢ Apyrom. CKoJbKO OBUIO BCEro
po3aano ¢ororpaduii?

39. Beranciuts C% + C2s,

5. METOANYECKHUE MATEPHAJIBI, OIPEAEJISIIOIIUE TPOLIEJYPY
OLIEHUBAHMUS. KPUTEPUU OLIEHKH OBPA3OBATEJIBHBIX
JTOCTUKEHUIA.

1. YcTHBIN OTBET.

«OTAMYHOY, €CNU CTYJICHT:

— TMOJIHO PacKpBUI COJEp)KaHWE MaTephayia B 00beMe, MPeTyCMOTPEHHOM
POrpamMMoi U y4eOHUKOM;

—  M3JI0XKWI MaTephasl IPaMOTHBIM SI3IKOM B ONPEACICHHOM JIOrMYECKOU
MOCJIEA0BATEILHOCTH, TOYHO MCIOJB3Yysl MaTeMaTHYECKYIH0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY;

— MpaBWIbHO Hamucan GOpMyJNly YpaBHEHHUS PEAKIIUHU, COMYTCTBYIOIIUE
OTBETY;

— TMOKa3aJl yMEHHUE WJUIIOCTPUPOBATh  TEOPETUUYECKHE  TOJOXKEHUS
KOHKPETHBIMHU TPUMEpPaMHU, TIPUMEHITh UX B HOBOW CUTYaIlMH TPH BBITIOJHEHUN
MPAKTUYECKOTO 3aaHus;
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— MPOJAEMOHCTPUPOBAT YCBOEHUE paHEE M3YYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CHOPMHUPOBAHHOCTh M YCTOWYUBOCTH, MCIIOIB3YEMBIX TPU OTPabOTKE,
YMEHHU U HABBIKOB;

— OTBEYaJ CaMOCTOSITENIbHO 0€3 HABOSIIIMX BOIIPOCOB MPEINOaBaTes.

Bo3MOXHBI O/lHA - JBE HETOYHOCTH IMPHU OCBEUICHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, KOTOPbIE CTYJEHT JIETKO HCIPABUJ MO 3aMEYAHUIO
MpernoiaBaTe’is.

«Xopouio», eciiv OH yAOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLICHKY
«5», HO IPU 3TOM UMEET OJIMH U3 HEJOCTATKOB:

— B WU3J0XKEHUU JOMYILIECHbI HEOONbIIME MOpOoOEeTbl, HE HCKA3UBIIUE
XUMHUYECKUX TIOHSATUHN COAEPKAHUE OTBETA;

— JIOMyLIEHbl OAWH - JBa HeJOoYeTa IMpPU OCBEIIEHUH OCHOBHOTO
coJiep>KaHus OTBETA, UCIIPABIICHHBIE 110 3aMEUYaHUIO MPEToAaBaTes;

— JomylieHbl omuOka win Oojee ABYX HEIOYETOB IPHU OCBEIICHUH
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKIAJKaX, JIETKO MCIPaBJICHHbIC IO
3aMEYaHUIO Mpero/iaBaTesl.

«Y IOBJIETBOPUTEIILHOY CTABUTCS B CICIYIOIIUX CIydasiX:

— HEMNOJIHO WJIM HEMOCJE0BATEIbHO PACKPBITO COJIEpKAHUE Marepuana,
HO TIOKa3aHO oOllee MOHMMAaHHE BOIPOCca W MPOJAECMOHCTPUPOBAHBI yMEHUS,
JIOCTATOYHBIE JIJIS1 JAaNbHEUIIIEr0 YCBOCHUSI TPOrPaMMHOI0 MaTepuaa;

— UWMENUCh 3aTPyJHEHHUs] WM JOMYyIICHbl OIMOKH B OIpPEACNICHUU
MOHSATUM,  UCIPABICHHBIE  TOCJIE  HECKOJBKUX  HABOISAIIMX  BOMPOCOB
npenoaaBaTers;

— oOy4aemblil HE CIPaBWICS C MPUMEHEHUEM TECOPUM B HOBOW CUTyalluu
MPU BBIMOJHEHUM MPAKTUYECKOTO 3aJaHusl, HO BBITTOJIHWI 3a/IaHUsI 00A3aTEILHOTO
YPOBHSI CJI0KHOCTH MO JAHHOW TEME.

«HeynoBieTBOPUTEIBHO)» CTABUTCS B CICAYIOIINUX CIydasX:

— HE PacKpbITO OCHOBHOE COJIEpKaHUE yueOHOTO MaTepuana;

— 00Hapy)XeHO HE3HAaHUE WJIM HETMOHWMAHHME YYCHUKOM OOJBIIEH WIH
HanOoJiee BaKHOM 4acTH yueOHOro MaTepuaa;

— JIONyIICHBbl OIIMOKKA B OMNpPEJEJICHUU TMOHSITUM, MPU HCIOIH30BAHUU
XUMUYECKON TEPMHUHOJIOTHH B (GopMysax, YPaBHEHMSIX PEaKIuil, pacCTaHOBKHU
KOA(O(PUIIMEHTOB, KOTOPHIE HE WCHPABJICHBI TOCJIE HECKOJBKUX HABOMSAIINX
BOIIPOCOB MPENOAaBaTEII.

2. ITucbMeHHBII OTBET

«OTINYHO» CTABUTCS, €CIIH:

— paboTa BBITIOJIHEHA MTOJIHOCTHIO;

— B JIOTHYECKUX PACCYXKJIECHUSIX U 000OCHOBAHUU PEIICHUSI HET MPOOEIIOB U
OIIHOO0K;

— B PCIIEHUU HET XUMHUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OMKCKA, HE SIBIIAIONIASCS CIICICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOTO
Marepuana).

«XOpOIIO» CTABUTCS, €CIIU:
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— paboTa BBHINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIArOB pELICHUS
HEJOCTaTOYHBl (€cii yMEeHHE OOOCHOBBIBATH PACCYXKACHUS HE SBISIIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JIOMyIIeHa OJHa OMIMOKa WM JABa-TPH HEJOUYETa B YPAaBHEHUIX PEAKIIUH,
dopmynax, onpeneneHusX (eciu 3TU BUABI paOOTHl HE SIBISUINCH CIEIHATbHBIM
00BEKTOM IIPOBEPKH ).

«Y IOBIIETBOPUTEIIBHOY CTABUTCS, €CIIH:

— JomyuieHbl Oosee oJHOM OmMOKH Wid OoJiee IBYX-TPEX HEIOYETOB B
dbopmyrax, onpeaeneHrusx, Ho 00ydaeMblid BIaJeeT 00s13aTeIbHBIMI YMEHHUSIMU 110
IIPOBEPSAEMON TEME.

«HeynoBneTBOpUTENBHO» CTAaBUTCS, €CITH:

— JIOMYyIIEHBI CYLIECTBEHHBIE OMIMOKM, TOKA3aBIIWE, 4YTO CTYICHT He
BJIajJieeT 003aTeIbHBIMI YMEHUSIMU 110 IaHHOW TeMe B TIOJHOM Mepe.

KpnTepnn OLICHUBAHUA Ka4€CTBA BbINNOJHCHUA HHIUBHIYAJIbHbBIX 3aJaHUH U
NMPaAKTHYIECCKHUX paﬁoT.

B pesymbrare KOHTpOJS W OIEHKH WHIWBHUIYAJIBHBIX 3aJaHUA |
MPAKTUICCKUX paboTt OCYILIECTBIISIETCS KOMILJICKCHAsI poBEpKa
PO(ECCUOHATIBHBIX M OOIIMX KOMIIETEHIINM, a TaK’K€ 3HAHUW U YMEHHUM CTyJ€HTa
M0 AUCIUTLIINHE.

[Ipu BBIMOTHEHUU CTYJACHTOM WHIUBUIYAIbHBIX 3aJaHUN U TPAKTUYECKUX
pabor

OtmMmeTKa «5» CTaBUTCS, €CITU

PabGoTta BbIMIONIHEHAa B TOJHOM OOBEME C COOJIIOJICHHEM HEOOXOIMMOM
nocienoBaTeabHOCTU.  CTyIEHThl pabOTalOT MOJHOCTBIO  CaMOCTOSATENBHO:
noa0UpaoT HEOOXOIUMBIE JIS BBIMIOJHEHUS MpeJiaraéMbix padOT HMCTOYHHUKHU
3HAHWM, TMOKA3bIBAIOT HEOOXOAMMBIC [JIsI TMPOBEICHUS PabOThI TEOPETUUYECKUE
3HAHMS, MPAKTUYECKHE YMEHUS M HaBbIKH. PaboTa odopmisieTcs akkypaTHO, B
HauOoJiee ONTUMAILHOM JJ1s1 PUKCAIlMU Pe3yIbTaToOB (popMme.

OtmeTka «4» CTaBUTCS, €CIU

PaGora BbINOTHEHA CTyACHTAMH B TOJHOM OOBEME U CaAMOCTOSATENIBHO.
JlonycKkaroTcs OTKJIOHEHUS] OT HEOOXOJIMMOM MOCTIEA0BATEILHOCTH BBITIOJITHEHUS,
HE BIUAIONIME HA MPABUIBLHOCTh KOHEUHOTO pe3ynbTaTa. CTYyAEHT HCIOJB3YET,
yKa3aHHBIE TMperojaBaTe]IeM HCTOYHUKH 3HaHui. PaboTa mokaspiBaeT 3HaHUE
CTYJICHTOM OCHOBHOT'O TEOPETHYECKOr0 Marepuaja W OBJIAJICHUE YMEHUSIMHU,
HEOOXOJAUMBIMU JJII CaMOCTOSATENLHOTO BBIMOJIHEHUST paboThl. MoryT OBITh
HETOYHOCTHU ¥ HEOPEKHOCTHh B OPOPMIICHUH PE3yIbTAaTOB paOOTHI.

OtMeTKa «3» cTaBUTCH, €CIU

PaGota BbmomHseTcs W OQOpPMISIETCS CTYACHTOM TPUA  TTOMOIIH
MpernojiaBaTesii WM XOPOIIO TOATOTOBJICHHBIX U YK€ BBITIOJIHUBIIMX Ha
«OTJIMYHO» JaHHYIO paboTy cTyAeHTOB. Ha BbImonHeHue paboOThl 3aTpaynuBaeTCs
MHOro BpemeHU. CTYyIEHT TOKa3bIBa€T 3HAHUS TEOPETUUYECKOro maTepuasia, HO
UCITBITHIBACT 3aTPYAHCHUE TIPU CaMOCTOSITEIIBHON paboTe ¢ HCTOYHUKAMH 3HAHUI
WM IpuOOpaMH.
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OtMeTKa «2» CTaBUTCH, €CIU

Pe3ynbTaThl, MOTy4YeHHBIE CTYJEHTOM, HE MO3BOJISIIOT CIENAaTh MPABUIbHBIX
BBIBOJIOB U TIOJIHOCTBIO PACXOMSTCSl C TOCTaBlieHHOM I1enbto. [lokasbiBaeTcs
MJI0X0€ 3HAaHWE TEOPETUUYECKOr0 MaTeprualia U OTCYTCTBHE HEOOXOIUMBIX YMEHUH.
PykoBoicTBO ¥ TOMOIIL CO  CTOPOHBI  MpEnojaBaTeisi  OKa3bIBAIOTCS
Hed((PEKTUBHBI B CBA3M IIOXOW MOATOTOBKOM CTYIEHTA.

Otmetka «1» craBuTcs, ecinu

PaGoTa He BBINONHEHA, Yy CTYIAEHTAa OTCYTCTBYIOT HEOOXOIUMBIEC IS
MPOBEICHUS padOThl TEOPETUUECKUE 3HAHMS, MPAKTUUECKIUE YMEHUS U HABBIKU.

[Ipumeuanne — mpenoaaBaTeslb UMEET MPABO MOCTABUThH CTYJECHTY OLIEHKY
BBIIIE TOM, KOTOpas MpeaycMOTpeHAa HOpMaMH, €clii UM padoTa BBINOJIHEHA B
OpUTHMHANIBHOM BapuaHTe. OIEHKU C aHAIM30M padOT JOBOJATCS 1O CBEICHMS
CTYJEHTOB, KaK MPaBHJIO, HA IMOCJIEAYIOIIEM YpOKe; MpeaycMaTpuBaeTcs padoTa
HaJl OIMOKAMU U YCTPAaHEHHE MPOOETIOB B 3HAHUAX U YMEHUSX CTYICHTOB.

Kpurepuu onienku BbINOJHEHUS 321aHUI B TecTOBOI hopMme:

"5" (ormmmunO) — 90-100% TpaBUIBHBIX OTBETOB;

"4" (xoporo) — 80-89% mpaBUIBHBIX OTBETOB;

"3" (ynosnerBoputenbHo) — 70-79% npaBHIbHBIX OTBETOB;

"2" (HeyIOBIETBOPUTENHHO) — 69% 1 MeHee MPaBUIIbHBIX OTBETOB.

Kpurepuu onennBanusi orBera Ha 1 pepeHuNpPOBaHHOM 3a4eTe.

JuddepennmpoBannbiii 3a4€T (3a4eT) MPOBOJUTCS B MHCbMEHHOU (hopMme
no OujeraMmM, KOTOpbIE COJEpKaT S BONPOCOB (JiBa TEOPETUUYECKUX, TpHU
NPAaKTUYCCKHX).

OueHka TeopeTHYeCKNX 3HAHUM

Ounenka «S5»: OTBET NOJIHBIA M MNPABUIIbHBIA HAa OCHOBAHMM M3YYEHHBIX
TEOpHUIi; MAaTEpUA U3JI0KEH B OMNPEICICHHON JOTMYECKOW IMOCIEI0BATEIbHOCTH,
JUTEPATypHBIM SI3BIKOM; OTBET CaMOCTOSTENbHBIM. JlomyckaeTcss O JHa-IBE
HECYIIECTBEHHBIE OIMMOKH, KOTOPBIE yUalllHil CAMOCTOSATEILHO UCIIPABIISET B X0J1€
OTBETA.

Ouenka «4»: OTBET NOJIHBIA W NPABUIIBHBIA HAa OCHOBAHMM HW3YYEHHBIX
TEOPUIA; MaTepuan U3JI0KEH B ONpEAEICHHOU JIOTUCTUYECKOU
MOCJIEIOBATEILHOCTH, TIPH 3TOM JOIYIICHBI JBE-TPU HECYIIECTBEHHBIE OIIUOKH,
UCITpaBJICHHBIC 110 TPEOOBAHUIO YUHUTEIIA.

Ounenka «3»: OTBET MOJIHBIM, y4YAllMIICSA BIIaJIe€T MaTepHAJIOM TEKYIIEei
TEMBbI U MPOUICHHOTO MaTeprasa, HO TIPU 3TOM JIOMYIIEHA CYIIECTBEHHAs ONTHOKA
WJINM OTBET HEMOJIHBIN, HECBS3HBIM.

Ouenka «2»: pu 0TBETe 0OHAPYKEHO HETIOHUMAHUE YYaIIUMCS OCHOBHOTO
collepKaHusl ydueOHOTO Marepuana WIM JIONMYIIEHbl CYIIECTBEHHBIC OIINOKH,
KOTOPBIC YUYaAITUNCA HE MOXKET UCTIPABUTD MPH HABOJIAIIUX BOIIPOCOB YUUTEIIS.

OuneHka yMeHHil peliaTh pacuyeTHbIE 3a1a49H

OTmeTKa «5»: B JOTHUCTHYECKOM PACCY)XJICHUU W PEIICHUU HET ONIMOOK,
3aJlaya pelleHa paloHaIbHBIM CIIOCOOOM.

OT1MmeTKa «4»: B JIOTUYECKOM PACCYXKICHUH U PEIIEHNUE HET CYIIECTBEHHBIX
OlIMOOK, HO 3a/laya pelleHa HepPalUMOHAIbHBIM CHOCOOOM, WJIM JAOMYIIEHO He
0osee IByX HECYHIECTBEHHBIX OLIHOOK.
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OtrMeTKa «3»: B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OMIMOOK,
HO JIOTyIII€HA CYIIIECTBEHHAs OIIMOKa B MATEMaTUYECKUX pacueTax.

OtrMeTka «2»: UMeEETCS CYUIECTBEHHBbIE OIIMOKM B JIOTUCTHYECKOM
pPacCy’KJIEHUU U B PEILICHHH.

6. [lepeuenb MaTepuasioB, 000Py10BAHUSA
U UH(POPMAIHMOHHBIX HCTOYHUKOB, HCIIOJIb3yeMbIX B ATTECTAINH.
6.1. MarepuajbHO-TEXHUYECKOE O0ecredeHue
O6opynoBanne yueOHOTO KaOMHETA:
—  CTOJI IPENOIaBaTelIs, KPECo IS MpernogaBaTes;
—  CTOJIBI M CTYJIbSI IO KOJIMYECTBY pab0O4MX MECT 00y4aronInxcs;
— IJIAKaThl;
— MapKepHas JOCKa.

TexHuyeckue cpencTBa 00ydeHuUs:

—  MYJbTUMEIHUA MIPOCKTOP C IKPAHOM;

—  YCTpO#CTBa BBIBO/IA 3BYKOBOM MH(MOPMAIIMH: 3BYKOBBIE KOJIOHKH.
6.2. UndopmanuonHoe odecrieueHne 00ydeHust

[lepeyeHb peKOMEHIyEMBbIX y4eOHbIX W3AaHui, WHTEpHET-pecypcos,
JOTIOJTHUTEIBHOU JINTEPATYPBI

OcHogHble UCMOYHUKU.

1. CI. TIpuropseB, C.B. HBonruna «Marematuka». Y4eOHUK s
CTYIACHTOB O0pa30BaTElbHBIX YUPEKICHUN CpeaHero mnpodeccuoHaIbHOTO
obOpazoBanust/ B.A. I'yceBa. — 10-e msmanme, crep., M.: M3naTenbckuil 1EHTp
«Axagemus», 2014. —416 c.

2. H.B. boromonos, «lIpakTtudyeckue 3aHsITHS MO MaTeMaTuke». YdeOHoe
nocoOue CpelIHUX CHenuanbHbBIX yueOHbIX 3aBenenuit /| H.B. boromonos. 6-¢
u3aanue, crep. — M.: Beicur. mk., 2003. — 495 c.

JlononnumenvHvie UCMOYHUKU.

1. A.T. Mopakosuu, «Anredpa v Hayana MaTeMaTu4eckoro aHanmmsa. 10-11
kiaccel. B 2 u. Y. 1». VYyeOHuk mng ywammxcs o01ieoOpa3oBaTeabHbIX
yupexzaeHuil (6a3oBbiil ypoBens) / A.I'. MopakoBuu. 10-e uznanue, crep. — M.:
Muemosuna, 2009. — 399 c.

2. I'mypman, B.E. PykoBoacTBo 1m0 pemieHWio 3amad 10 TEOPHH
BEPOSITHOCTEW U MaTeMaTUYecKon cTaTUCTUKE. - M.: Briciiee oopa3oBanue, 2009.

3. Jlanasu, A.A. Maremaruka. - M.: DOPYM: UH®PA, 2007.

4. JlamasH, A.A. CoopHUK 3a/1a4 110 MaremaTtuke. - M.: ®OPYM: UHOPA,

2007.

5. bammakoB M.M. Marematuka. — M.: HawanpHoe U cpenHee
npodeccruoHalibHOE 00pa3oBanue, akagemus 2013.

6. I'puropseB C.I'., HBomrmna C.B. Marematuka. — M.: Cpennee

npodeccruoHaibHOE 00pa3oBanue, akagemus 2013.

HNuTepueT-pecypcesr:
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1. Marepuansl sl U3y4ECHUS] U MPENOJaBaHUSI MAaTeMaTUKHU B IIKOJE. —
http://www.numbernut.com/

2. Kommekmusi  KHAT, BHUACO-JICKIUNA, TOAOOpKAa  3aHUMATEIHHBIX
MaTeMaTUYeCKUX (PaKTOB, pa3IMYHbBIC [0 YPOBHIO U TEMATHUKE 33/1a4i, UCTOPUU W3
JKU3HHM MaTeMaTHKOB. — http://www.math.ru

3. Hudopmamuss o pemeHusix pasidyHbIX KIACcCOB airedpanydyecKkux,
mudepeHnanbHbIX, UHTETPAIbHBIX, (PYHKIMOHAIBHBIX YpaBHEHUH U APYyrux
MaTeMaTHUeCKUX ypaBHeHHit. — http://eqworld.ipmnet.ru/indexr.htm

4. VYyebHble mTOCOOMsA MO pasjieliaM MaTeMaTHKU: TEopus, IPHUMEPHI,
peleHus. 3a1aui U BApUaHThl KOHTPOJIbHBIX padoT — http://www.bymath.net/

5. Marematnka W MareMaTUKH, MaTeMaTtuka B Ku3HM. Cioyyaum u
ounorpacduu, Kypbe3bl 1 oTKpbITHsA — http://mathc.chat.ru/

6. Komtekiusi WHTEPAKTUBHBIX MaTEPUAJIOB TIO0 PA3IMYHBIM BOIPOCAM
maTemaTHku — http://www.explorelearning.com/

7. OCHOBHBIE TIOHATHSI U METOJAbl MATEMATHYECKOW CTATUCTUKHU. AHAIIN3
MOIITHOCTH, HAaJIe)KHOCTU, BBLKMBAeMOCTH. ['paduyeckrie METOJbI B CTAaTUCTHUKE,
HEUPOHHBIE CETH, JIpyrue pasnaeibl. KpaTkuil ciioBapb U TaONMIIBI pacrpeeeHU
— http://www.statsoft.ru/home/textbook/

8. ®exaepanbHbIl 1HEHTP HHPOPMAIMOHHO-O00PA30BATEIBHBIX PECYPCOB. -
http://fcior.edu.ru
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