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@dDoHa TECTOBLIX 3aJaHNU
10 JUCLHHUIIIINHEC MaTeMaTI/IKa

Tema 3.1. OcHOBHBIE onpe/ieIeHHs] TEOPHU BEPOSTHOCTH.

1.YnopsioueHHOE MHOKECTBO, OTJIMYAOLIEECs TOJIbKO MOPSAIKOM JIEMEHTOB, HAa3bIBACTCH:

a) TepecTaHOBKOU

0) pasMelieHueM

B) COYETaHHUEM

I) Pa3HOCTHIO

2.Y1opsiioueHHOE TIOAMHOKECTBO U3 N AJIEMEHTOB 110 M AJIEMEHTOB, OTIUYAIOLIHECS APYT
OT Apyra J100 caMUMHM 3J€MEHTaMU JIM00 MOPSAAKOM UX PACHOJIOKEHUS, Ha3bIBACTCH ...

a) coueTaHHUeM

0) pasMelieHueM

B) INEepecTaHOBKOM

T) pasHOCTHIO

3. ... M3 N 3JIEMEHTOB 110 M Ha3bIBAaETCs JH0O0E MOJAMHOKECTBO U3 M AJIEMEHTOB, KOTOPbIE
OTJIMYAKOTCS IPYT OT JIpyTra IO KpaliHEH Mepe OJJHUM DJIEMEHTOM.

a) TepecTaHOBKOM

0) pasMeleHueM

B) COYETaHHEM

I) pPa3HOCTBIO

4.CobbITHE, KOTOpOE 0053aTeIbHO MPOU30IIET, HAa3bIBAETCH ...

a) HEBO3MO>KHBIM

6) 0CTOBEpHBIM

B) CIy4alHBIM

I') JIOCTOBEPHBIM M CIy4alHBIM

5.Co0bITHE Ha3bIBAETCA ..., €CIIM OHO HE MOXKET IIPOU30UTHU B Pe3y/IbTaTe JaHHOTO
UCTIBITAHHUS.

a) clydallHbIM

0) HEBO3MOKHBIM

B) JIOCTOBEPHBIM

I') JIOCTOBEPHBIM M CIy4alHBIM

6.Ywmcio mepecTaHOBOK OIpeIessieTcss PopMyITon

a) Pn=n!
6) C. -
(n—=m)H+n!
C:m_ n!
" (n—m)!m!

B)

A:q n!

r) - (n—m)!



7.Yucno coueranuii onpenensiercs Gpopmyroin

m n!
2) C:”_(n—m)!
Cn: n!
5) ™ (n—m)!
m_ n!
B) Cn_(n—m)!m!
I —
(n—m)H+n!

8.BeposITHOCTh 10CTOBEPHOTO COOBITHUS
a) Oompie 1
0) pamHa l
B) pasHa 0
r) MeHbIe 1
9.BeposiTHOCTH HEBO3MOYKHOT'O COOBITHS paBHA
a) Oompme 1
06) paBHal
B) pasHa(
r) MeHblue |
10.Ot1HONIEHKE YKCIa UCTIBITAHHUM, B KOTOPBIX COOBITHE OSIBHIIOCH, K O0ILIEMY YUCITY
(haKTUYECKU TPON3BEICHHBIX HCITBITAHUIA HA3BIBACTCS
a) KJIACCUYECKOU BEPOSITHOCTHIO
0) OTHOCHUTEIbHOW 4acTOTOM
B) (DU3UYECKOMN YacTOTOM
I') TEOMETPUYICCKOW BEPOSITHOCTHIO.

KpuTeplm OIleHMBAHHUA KOMIETEHIM I

OneHka «0TJIIMYHOY BhICTaBiseTcs cTyAeHTY 3a 100% npaBUIbHBIX OTBETOB;

O1eHKa «XOpOIIO» BBICTABISAETCA CTYACHTY 3a 75 - 99% npaBUIbHBIX OTBETOB;

OrneHka «y0BIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY 3a 50 - 75% mpaBuiIbHBIX OTBETOB;
OreHKa «HEYIOBJIETBOPUTEIBLHO» BBICTABISETCS CTYACHTY 3a MeHee 50% MpaBUIbHBIX OTBETOB.

CocTaBuTeib barneieB A.A..

(moanuce)

« » 20 .
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KomiuiekT 3agaHuid 111 KOHTPOJIbHOM padoThI
10 JUCHUITJIIMHE MaremaTuka
Kontpouabhblii cpe3 Ne 1 3a 3 cemecTp

Judpdepenumnan pynxuun. Iipon3sognas u nudpepeHuunas BbICIMX PYHKIHUM.
Borunciienue npou3BoAHOM PyHKIMH.

Bapuant Nel
1. Haliaute npou3BOaHYIO (PYHKIIHIA:
1) f(x) = ctg x +2x3 — 2, 2) f(x) = x? sinx, 3) f(x) :|”_X,
COS X
4) f(x) = (3x% - 2tgx)", 5f00= -3+ -10,
X
6) f(x)= % , 7) f(x)=3sin2x — 2c03x .

JlomonHuTENbHOE 3aaHHE.
2. Touxa gBukeTcs 1o 3akony S = 3t — 12t +5. Haiiaurte ckopocTh ABMKeHHs Tipu t = 2c.

3. Onpenenure yrnoBoi ko3 duimeHT KkacaTeabHOM, IPOBEICHHON K KpUBOH
y = 3COSX+SINX B TOYKE X0 = 1.

Bapuant Ne2
1. HaiiguTe mpon3BoHYO (QyHKIIHIA:
1) f(x)=%-x+ ! +8x, 2) f(x) = (x? — 2sinx)?, 3) f(x) = > :
X X In x
4) f(x) = x tgXx, 5) f(x) = 5cos X +x° — eX,
6) f(x)=x3+cos X, 7) f(x)=3 * +x2 .

JlononHuTensHOE 3a1aHueE.
2.Touka BrsKeTcs 1o 3akoHy S =2t° + t -5. HaitauTe ckopocTs aBIAKeHHs TIpH t = 3c.

3.0npenenute yriioBoi KodhPUIIMEHT KacaTeIbHOM, MPOBEIEHHON K KPUBOM
y ="+ Inx B Touke xo = 1.

Bapuant Ne 3
1. Haitnure npon3BoHyIO (hyHKITHIA:



1) fx) = "X 2) f(X) = (X — 5C08X)?, 3) () =2 230+ -2,
X X Jx

4) f(x) = x " ctgx, 5) f(x) =sin x - 2x” — 6%,

6) f(x)=2x — sin x, 7) f(x)=4e > - 7x3 .

JlonoHHUTEBHOE 3a/IaHHe.
2. Touxa nBmKeTcs 110 3akony S = 5t — 8t +3. Haifaure ckopocTs aBMkeHns mpu t = lc.

3. Onpenenure yrioBoi KO3PPUIMEHT KacaTeIbHOU, TPOBEACHHON K KPUBOM
y = 3tgX- COSX B TOUKE X0 = II.

Bapuant Ne 4
1. HalizyTe npor3BOAHYI0 QYHKIUH:
1) f(x) = cos X +6x* — 4% 2) f(x) = x 3ctgx, 3) f(x) = Si‘::x ,
4) f(x) = (2x3 - 5Inx)?, 5) f(x) = xi“_ 3x + ; +1,
6) f(x)=2"+ 1, 7) f(x)=sin(x+x3) - %x" .

JlonoTHUTEIbHOE 3a/IaHHKE.
2. Touka ABHMXKeTCS 110 3aKoHY S = 2t° — 2t +5. Haiiaute ckopocTs ABMKeHHUS 1IpH t = 3c.

3. Onpenenute yrioBoi KO3PPUITUEHT KacaTeIbHOU, IPOBEICHHON K KPUBOM
y =3log 2X-5 B Touke xo = 3.

KontpouabHblii cpe3 Ne 2 3a 3 cemecTp

Bapuant Nel
1. Haligute mpou3BOIHYIO (DYHKIIHIA:
1) f(x) :% -x'+ % - Jx, 2) f(x) = (5x — 4cosx)®, 3) f(x) :3—5 ,
X X
4) f(x) = x 2tgx, 5) f(x) = 5sin x +x°% — 8¢e* ,
6) f(x)=cos X — X, 7) f(X)= - + 3x3¢ .

JlononHUTENRHOE 3a1aHKE.
2. Touka qBUKETCS O 3aKOHY S = 34t . Haiinure ckopocth nBHkeHMs npu t = 2c.

3. Onpenenure yrnoBoi ko3hduImeHT KacaTeabHOM, IPOBEICHHON K KpUBOH
y =3(x® +5) B Touxe xo = 2.

Bapuant Ne2
1. HaiiguTe npon3BoIHYIO (DYHKIIHIA:
1) f(x) = 20X 2) f(x) = (% — )5, 3 ()=~ -5xt+ O .3
X X JX
4) f(x) = x 5 Inx, 5) f(X) = VX - x2— 2%,
6) f(x)=x°—sin x 7) f(x)=x* + cos(x+3x?) .

JononHuTensHOE 3a1aHueE.
2. Touxka mBIXKeTCs 110 3aKoHy S = t° + 12t -5. Haifaure ckopocTs IBIKeHHS TIpH t = 2C.



3. Onpenenure yrioBoi KodhGUIIMEHT KacaTeIbHOM, MPOBEACHHON K KPUBOU
y = 3/X B TOUKe Xo = 3.

Bapuanr 3 Bapuanr 4
1)..[(x7 —3sin x + 2)dx 1)..f(9x8 —3e* +5)dx
_4 2
2),]'%)( 2). .[7—Xd
Jx

X
3). [3/(3x* — 1) xdx 3) [ cos3xdx

4).Ix2X2 dx 4).[41/(2—sin x)% cos xdx

tx—1 tx-1
[ dx 5).J'3—d

nl2

6). I\/sin X €0s xdx
0

sin xdx
(L+2cosx)*

nl2

(x® — 2)dx

nl2
O | 2000
0

7). J'\/4+55in X COS Xdx .l[(S 2x%)x2dx
° ;
8): |
-1

8).2}(1+ x)2 dx

Hrorosasi kKoHTpoOJIbHAsI padoTa

Bapuant Nel
3apanme 1. Haiitu npenen: ,
: sin 3x . x> —4x+1 lim (1+§J
lim ) lim .
a) X 0) ox+1 B) X) -
X—>0 X—2 X — o0

3ananme 2. Haiitu HanOomblee 1 HaUMEHblIIee 3HaUeHUE (PYHKIUH
1
y ==x*—4x* naunucnoom otpeske [1,3].
2
4
3anaunme 3. Haiitu naTerpan J.2X3ex Hax .
3aganue 4. Haiitu ruiomaas Gurypbl, orpaHU4eHHOMN JIMHUSMU
y= 2 x*, Y = X . BHINOIHUTS YEPTEK.

3aganue 5. B smuke 24 geranu. U3 Hux 4 6pakoBaHHbIX. KakoBa BepOATHOCTH TOTO, UTO
Hayraj B3siTasg JeTajb OKaXXETCs CTaHIApTHOM?

Bapuant Ne2
3ananue 1. Haiitu npenen:
. X -3x
sin — . X—2 . 2
. lim _— lim 1+—=
a) m —2: 0 x?—3x+2: B ( xj :
X X—2 X —> 00

X—>0
3ananue 2. HaliTn HanMeHbIIee U HanOoJIbIee 3HaueHne QYHKITMN



y = x> —4x* —3X+ 6 Ha uncnoom orpeske [2,4].
3x%dx
(X +4)°"
3ananmue 4. Haiitu mmomans Gurypsl, OorpaHU4eHHON JTUHUSMH
y =x° —4,y =0 . BEIIOIHATH YepTEK.

3ananme 3. Haiitu uaTerpai j

3ananue S. B maraszune 30 map oOyBu gaHHOTO pasmepa. M3 Hux 3 mapbl O CKPBITHIMHU
nedexramu. KakoBa BeposSTHOCTB TOTO, YTO MOKYMaTesnb Kynut 1 mapy o0yBu 6e3 nedekron?

Bapuant Ne3
3anaunme 1. Haiitu npenen:
sin 8x X2 —4 1)
lim . lim . fim 1+~
a) X 0) X—2 B) ( xj
Xx—0 X—2 X — oo

3aganue 2. Haiitu HanOoublliee 1 HaMMEHbIIIee 3HaYeHUE (PYHKIIMH

y=x+ % x* —5 Ha yncnoBom otpeske [-1,1].

3apanme 3. Haiitu unrerpain '[4Sin X - cos®xdx

3aganue 4. Haiitu ruiomans Gurypbl, orpaHudeHHON JIMHUSIMU
y =—x*—3X,y = 0. Boinonuure yeprex.

3apanme 5. B rpynne 20 cryaentoB. M3 Hux 3 omimuHuka. KakoBa BEpOSITHOCTH TOTO,
YTO CpPeH OTIPABICHHBIX HA OJUMIIHUAIY CTYJICHTOB €CTh OTJIMYHHK?

Bapuant Ne4
3ananue 1. Haiitu npenen:

sin X x> -9 i L f
i o~ Y Im + X )x
) im —3; e M =

X X —> 3 X—0

X—0
3aganue 2. Haiitu HanOounblliee 1 HaMMEHbIIIee 3HaYeHUE (PYHKIIMU
y = X® —3x* —9x + 4 Ha uncnoBom otpeske [2,4].

3ananme 3. Haiitu nnTerpan '[ZXS(X" +1)"dx
3ananme 4. Haiitu ruiomans Gurypsl, orpaHUYeHHON TMHUAMUI

y = 2X—X?,y = 0. BrINonHuTE YepTeK.

3aganue S. B maptun 20 nammnouek u3 HuX 4 6pakoBaHHBIX. KakoBa BEpOSTHOCTH TOTO,
YTO Cpelly B3ATHIX HAyraj JIaMIIOYeK OJJHA OKa)KeTcs He OpakoBaHHOU?

Bapuant NeS
3anaunme 1. Haiitu npenen:
. sin 7x . x* —11x+30 . 4
lim . m ——. I 1— X)x
a) 3x ;0 e ow M ()
X—0 X—5 x—0

3aganue 2. Haiitu HanOouplliee 1 HaMMeHbIIIee 3HaYeHUE PYHKIIMU

y = %X3 - g x® +6X — 7 Ha 4ucIoBOM OTpe3ke [2,4].

3ananue 3. Haiitu unterpan J5COS X -sin *xdx.



3ananue 4. Haiitu mumomans Gurypsl, orpaHUYCHHOM THHUSMH
1.,
y= Z X“,Y = X. BBIIOJHUTP YEPTEK.

3ananue 5. B ypue 10 xpacHbix, 8 cuHUX M 6 3elieHbIX apoB. KakoBa BEpOATHOCTh
TOTO, YTO B3SITHIM HAayraJ 1ap OKaKeTCs CHHUM?

Bapuant Ne6
3ananmue 1. Haittu npenen:
) sin 6x . X2 +9 : 4
lim ) im ——. lim 1-—
a) 2X 0) x?2-9; B) [ Xj :
Xx—>0 X—3 X — o

3ananmue 2. Haiitu nanbospliiee 1 HaMMEHbIIee 3HaYCHNUE PYHKIIUU
y = 2x% —x* —4x +5 Ha uncnosom otpeske [0,2].
xadx
N
3aganue 4. Haiitu ruiomans Gurypsl, orpaHi4eHHON JIMHUSAMU
y =6X—3x?,y = 0. BHIIOIHUT YEPTEXK.

3ananue 5. B maptum 40 geraneid. M3 Hux 8 OpakoBaHHBIX. KakoBa BepOsSTHOCTH TOTO,
4TO B3sTas Hayraj JeTajb OKaKETCsl CTaHAapTHOM?

3ananme 3. Halitu unrerpan J

Kpurepun ouneHuBaHusi KOMIETEHIMIA:

OneHka «OTJMYHO» BBICTABISETCS CTYIEHTY 3a INIyOOKOE U IIOJIHOE OBJIAJICHUE
coJepKaHWeM Y4eOHOro MaTepuajia, B KOTOPOM CTYAEHT JIETKO OpPUEHTHUPYEeTCs, BIafieHHe
MOHSTUMHBIM aNIapaToM 3a YMEHHUE CBS3bIBaTh TEOPHUIO C IPAKTHKOM, peliaTh MPAaKTUYECKUE
3a/1a4M, BBICKa3blBaTh M OOOCHOBBIBATh CBOM CYyxKJeHHs. OTIMYHas OTMETKa Mpearojaraer
IpaMOTHOE, JIOTUYHOE H3JI0KEHHE OTBeTa (KaKk B YCTHOM, Tak M B HHUCbMEHHOW (opme),
KayeCTBEHHOE BHEIIHEEe 0(OPMIICHHE;

O1leHKa «XOpoII0» BBICTABISIETCS CTYAEHTY, €CIM CTYAEHT IOJHO OCBOMJI y4eOHBIH
MaTepuai, BIaJAEeT NOHATUMHBIM ammnapaToM, OPHEHTUPYETCS B HU3YUYEHHOM MarepHale,
OCO3HAHHO NPHUMEHSET 3HAHUS JUIsl PEIIEHUS MPAKTUYECKUX 3a/ad, TPaMOTHO H3JIaraeT OTBET,
HO cojiep:kaHue U (opMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH;

O1eHKa «yAOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIU CTYACHT OOHapyKUBaeT
3HAaHWE U MOHMMAHHE OCHOBHBIX IOJIOKEHUH y4eOHOro marepuana, HO M3J1araeT ero HeroJHo,
HEIOCJIEN0BATENbHO, JOIYCKAET HETOYHOCTU B OINPEAEICHUE MOHATHM, B IPUMEHEHNN 3HAHUN
JUISI peIIeHUs] TPaKTHUECKUX 3aj1a4d, HE YMEET JJ0Ka3aTelbHO 000CHOBATH CBOM CY)KJICHUS;

OneHka «HEyHOBJETBOPHUTENbHO» BBICTABISAECTCA CTYINEHTY, €CIM CTYIJEHT MMEEeT
pa3po3HEHHblE, OecCHCTeMHble 3HAaHMs, HE YMEET BBLACNATh TJaBHOE U BTOPOCTEIEHHOE,
JIONTyCKaeT OWIMOKM B OMNpe/eleHue TOHATHHA, HCKaKaeT MX CMBbICH, OeCHopsIoYyHO U
HEYBEPEHHO M3J1araeT MaTepuay, He MOXKET NMPUMEHSATh 3HAHUS JUIsl PEUIeHHs] MPaKTHUYECKUX
3aJa4; 3a MOJHOE He3HAaHUE U HeTMIOHMMaHue y4eOHOro Marepuaia Wil 0TKa3 OTBeYaTh.

CocraBurenb batnries A.A..

(mozamnuce)

« » 20 r.
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Bonpocs! aj151 codecenoBanus
110 JUCIHUITJIINHEC MaTeMaTI/IKa

Tema 1.7. IlepBooOpa3nas ¢ynxkuuu. HeompeneseHHblii uHTerpaJj. Borumcienue
HeompeaeTeHHbIX HHTErPaJioB.
1. Omnpexnenenne nepBooOpa3HON (HyHKITHH.
OcHoBHBIE (GOPMYITBI TSI HAXOXKICHHS IIEPBOOOPA3HBIX.
OmnpeneneHne HEONpPeAEIEHHOr0 HHTErpaia.
[Ipocrerinne cBOMCTBA HEONPEAECICHHOTO HHTETPaa.

a v

Ta6n1z1ua HCOIIPCACICHHBIX HHTCTPAJIOB.

Kpurepun ouneHuBaHusi KOMIIeTEHIMH

Onenka  «OTJIMYHO»  BBICTABIAETCA  CTYIEHTY, €CIM OH  MCUEpIBIBAIOLIE,
MOCJIEI0BATENbHO, YETKO U JIOTUYECKH CTPOIHO M3JIaraeT MaTepual, YMEEeT TECHO YBS3bIBAaTh
TEOPHIO C TPAKTUKOM, HCHOJb3yeT B OTBETE MaTepual MOHOTpaduuecKoi JIHUTeparyphl,
IPaBWIbHO OOOCHOBBIBAET MPHUHSITOE pEIIEHUE, BIIAJeeT PA3HOCTOPOHHUMH HaBbIKAMU U
IpYeMaMHM BBITMOJIHEHUS IPAKTHUECKUX 3ajay.

OneHka «X0pouIO» BHICTABIIAETCS CTYJEHTY, €CJIM OH IO CYIIECTBY H3JaraeT marepual,
IIPABWJIBHO NPUMEHSET TEOPETUYECKUE TIOJOKEHUS IPHU PEIIEHUH NPAKTHYECKUX BOIPOCOB U
3a/1a4, BJIaieeT He0OOXOIMMBbIMU HaBbIKaMU U MPUEMaMH UX BBIMOJTHEHHUS.

OneHka «yI10BJIE€TBOPUTEIbHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepHajga, HO HE YCBOWJI €ro JeTajeil, JOIycKaeT HETOYHOCTH, HEIO0CTaTOYHO
IpaBUIbHbIE (OPMYIHPOBKH, HApYIIEHUS JOIMYECKOH IOCIEeI0BATEIbHOCTH B HU3JI0XKEHUU
IPOrpaMMHOT0 MaTepHaia.

Onenka «HeEyJAOBJICTBOPHUTEJBbHO» BBICTABIAETCS CTYAEHTY, KOTOpPBIM HE 3HAET
3HAYUTENIbHOM 4YacTW MpOrpaMMHOIO MaTepuasa, JONYyCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJIHEHUSMH OTBeyaeT Ha Bompochkl. Kak mpaBuio, oleHkKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTAM, KOTOPbIE HE MOTYT NPOJODKUTh 00yueHHue 0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.

CocTaBuTeib barneieB A.A..

(moxnuck)

« » 20 r.
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