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|. IlacnopTt oHIA O1LIEHOYHBIX CPEICTB

1. ObsacTs npumMeHeHus1 GOHIA OLIEHOYHBIX CPEICTB

@DOHJ| OIIEHOYHBIX CPE/ICTB MpEIHA3HAYCH JJISl OICHKH PE3YJbTAaTOB OCBOCHUS YIEOHOM
muctmiimabel EH. 01 Matemaruka nporpaMMbl HOATOTOBKY CHIEIMAIMCTOB CPETHErO 3BEHA IPU
peam3anuu cpeaHero oodmiero ooOpasoBanus B coorBercTBHM ¢ PI'OC mo cnenuambHOCTH
texuuueckoro npodmias CIIO 15.02.07 ABromaTu3anus TEXHOJIOTHUECKHX IPOIIECCOB U
MPOU3BOJICTB (IO OTPACIIsAM)

Tabmura 1
®opma
PesyabTarsl Tun P
. arTecTalMu
0CBOEHMS OcHOBHBIE IOKA3aTeJIU OLlEHKH 3aJaHUA;
(B COOTBETCTBHH C
(0OBEKTHI pe3yJibTaTa U UX KpUTEepUHU Ne
Y4eOHbIM
OIICHUBAHMS ) 3alaHusA
IJIAHOM)
Ymems:
V1. Hcnonb3oBath Bberuucienue omnpeaenuTeneii BTOPOro u AyIUTOpHBIE
METOIbI JUHEHHON TPETHhEro MopsaKa. U JOMalIHNuE
anreOpsl Pemenne cucreM Tpex YpaBHEHHU C ngSCT(_”[Tem’HHe
paboTHI;

TpeMsi TEPEMEHHBIMH TI0 (opMysam
Kpamepa u metonom ["aycca

V2. Pemate OCHOBHBIE

Brrancnenue OIpCACIICHHOI0O MHTCIpalia

pyOeXHBIH KOHTPOJIb
0 pa3Jienam;

NPUKIAJHBIE  3aJadd 10 Gopmylie IPSIMOYTOJIbLHUKOB. BBITTOTHCHHE

o WHANBUAYAJIbHBIX
YUCIIEHHBIMU Bbruncnenue 3HadeHHs] IPOM3BOJHOMU 33 JaHHi;
METOAAMU JTAaHHOM (PYHKIIMM B JAaHHOM TOUKe SK3AMCH
3namo:
31. OcHoBHble POPMYIUPOBAHNUE NPABUI BBIUUCICHUS YceTHbI 0npoc;
NOHATHS M METOABl CyMMBl U IPOU3BEACHHUS  MAaTpHL, 9K3aMEH

JUHEHHON anreOpbl

ONPENEIUTENEN BTOPOTO M TPETHETO
MOpsAJKA, AITOPUTMOB PELIEHUS] CUCTEMBbI
TpEX YPaBHEHHU C TpeMs IEPEMEHHBIMU
nmo ¢opmynam Kpamepa u meromom
l'aycca

32. OcHOBHBIC
MOHATHS W METOJIbl
JUCKPETHON
MaTeMaTUKHU

®opMyITUpOBAHUE ONpEeICIICHUI
00BbEeIMHEHNS, TEepPEeceYeHns, Pa3HOCTU
MHOKECTB, CBOWCTB OMHAPHOTO
OTHOILEHUs, ONpeseNieHus rpadga U ero
OCHOBHBIX CBOMCTB, OnpeeIeHUuN
onepauui Haj JIOTUYECKUMHU
BBICKa3bIBAaHUSIMU

VYceTHI 0npoc;
JK3aMEH

33. OcHOBHBIE
IIOHATUA U METOAbI
MAaTEMaTHYECKOTO
aHagn3a

@OopMyJIMPOBAHUE  ONPENCICHUH U
CBOMCTB mpenena (yHKUWUH, MPaBUIT
pPacKpbITHS HEOTPEAEIEHHOCTEH,
3aMeyaTeNbHbIX MPeJIeoB.

@OopMyIMpOBAaHUE M  CHMBOJUYECKAs
3alliCh ONpENCIICHUH U CBOICTB
IIPOU3BOJHOM,  HEONpPEAEIEHHOIO0 U
OTIPEIeNIEHHOT0 NHTETPaJIOB, X CBOMCTB,
bopmyn Qg epeHIpoBaHus "
MHTETPUPOBAHUS OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

dopmynupoBaHue QJITOPUTMOB
MCCIIEJOBAHMUSI byHKuni Ha
MOHOTOHHOCTb " IKCTPEMYM,

VYcTHbI onpoc;
TECTUPOBAHUE;
JK3aMEH




BBIIYKJIOCTh W Tieperud  rpaduxka,
HaI/I6OJ'H>H_II/Ie U HAaMMCHBIINEC 3HAYCHUSA
Ha TAaHHOM TIPOMEXYTKE.

dopMyiHpoBaHue TEOpEM 0
reOMETPUUECKOM U (PU3MUECKOM CMBICIIE
IIPOU3BOHOM, 0 FEOMETPUYECKOM

CMBICJIC OTIPEJICIICHHOTO HHTETpaa.
DopMyIHpOBAaHUE ANTOPUTMOB PEIICHUS
M3y4aeMbIX THUIOB JuddepeHnaaIbHbIX
YpPaBHEHUU.

Onpenenenne Tuna nuddepeHIuanbHOro
YpaBHEHUS T1I0 €ro 3alvCH, BEPHBIN
BHIOOp aJITOpUTMA PEIICHUS

34. OcHoBHbIE
HNOHATHA M METOIBI
TEOPUU BEPOSITHOCTEU
u MaTeMaTHYECKOU
CTaTUCTUKH

@opMyIMpOBAaHUE M  CHUMBOJUYECKAs
3aIucCh onpeaeIeHui CIIy4aifHOTO
COOBITHS, €0 BEPOSTHOCTH, TEOPEM O
BEPOATHOCTH CYMMBI U MPOU3BEICHUS
COOBITHH.

dopMyIHpOBaHUE UM  CHUMBOJIUYECKAs
3aMKUCh onpeneaeHun CIIy4aliHOHN
BEJIMYMHBI, ee MaTEeMaTHYeCKOTO
O’KUJAHUS U TUCIIEPCUU.
dopMmynaHpoBaHUE  ONpeAeNeHudl U
IpaBWJI  HAXOXJIEHUA BbIOOpKH, €€
o0bemMa, MOJIbl, MEIUAHBl, CPEIHEro
BbIOOPOYHOIO CTaTUCTHYECKOTO
pacmpezeneHuss BbIOOPKH, TOJMIOHA
4acTOT, TUCTOIPAMMBI

VYceTHbI 0onpoc;
TECTUPOBAHUE;
9K3aMEH

35. OcHOBHEBIE
YHCJIEHHBIE METOIBI
pelieHuss MPUKIATHBIX
3a71a4

CuMmBoan4ueckas  3alluch bopMyIbI
MPSIMOYTOJIBHUKOB ~ JIJIS ~ BBIYHMCIICHUS
OTpeIeIEHHOT0 HWHTerpana, (popmyssl
JUI. BBIYMCIICHHUS] TTPOW3BOJIHOW JTAHHOM
GYHKIIMM B JaHHOM TOYKE, aJrOpuUTMa
peuenust 3a1aun Komm s
muddepeHIaTbEHOTO ypaBHEHUS
MIEPBOTO MOPSI/IKa METOJIOM Diisiepa

YceTHbli onpoc;
JK3aMCEH

Pacnpenesenue matepuaoB KOC no remam y4eOHoi U CHUNIHHBI

Tabmumna 2
o TIpomexxyTounas
Texkyniuii KOHTPOJIb P T
aTTecTalus
Pasnen, tema [IpoBepsiemble IIpoBepsiemble
’ dopma poBeb Popma | POBCP
YMEHHUS, YMEHHUS,
KOHTPOJISI KOHTPOJIS
3HAHUSA 3HAHUSA

Pazgen 1. OcHOBBI TEOPHH KOMILIEKCHBIX

qyuceJa

Tema 1.1. KoMmiaekcHble Ynciia Vv2,32

DK3aMeH V2,32

Pazaen 2. OcHOBBI JIUHEHHOH aJredpsl

Tewma 2.1. Matpuisl. OnpeenuTeny.

IP1 V4,35 DK3aMeH V4,35
Tema 2.2. CucteMsl JIMHENHBIX
anredpanveckux I1P2 V4, 35 OK3aMeH V4, 35
ypaBHEHUI

Paznen 3. U3mepennsi reoMeTpuyecKuX

BCJINYNH

4




Tema 3.1. I3MepeHnst TeOMETPUUECKIX

I1P3 31 DK3aMeH 31
BEJTMYNH
Pa3nen 4. OCHOBBI MaTeMaTHYeCKOT0
aHaJIM3a
Tema 4.1u. IIpenensl. HenpepriBHOCTH [1P4.T1 31 SK3aMeH 3]
dhyHKIII
I1P5 - TIP6,

Tewma 4.2. H;lomBoI[Haﬂ. [Ipumenenue T2.T3 V1,33 SK3aMer V1,33
MIPOU3BOJHOM
Tema 4.3. Unrerpansl. [IpumeHenue [1P7 - TIPS, T4 33 SK3aMeH 33
MHTETPAJIOB
Tewma 4.4. O0bIkHOBEHHBIC MU DHepeHITNATHHBIC [1P9, TIP10 34 Y 34

ypaBHEHHS
Pa3jnen 5. OcHOBBI TeopUM BepOSITHOCTEM

U MaTeMaTHYeCKOH CTATHCTHKH
Tema 5.1. BepostHocTh coObiTHs. CaydaiiHbIe
e TP11, TIP12 34 DK3amen 34

quHEl. OCHOBBI MaTeMaTHYECKOM
CTaTUCTUKH




2. KoMIJIeKT 0LIeHOYHBIX CPe/ICTB

2.1. 3agaHus ISl TEKYLEro KOHTPOJIS ¢ KPUTEPUSIMHM OLlEeHUBAHUS

IIpakTuyeckas padora 1. [eiicTBUSA ¢ MATPUIIAMH

Janbl Matpuibl A u B. Beruucauts Matpunst C, D, F,G,K.. YcTaHOBUTE, KOMMYTHPYIOT JIH

MatpuIlsl A u B.

Bapuanm 1 Bapuanm 2 Bapuanm 3
-2 3 5 -6 -2 5 -6 -2 3 5 -6
A = f = A = = A = ’ B =
4 -7 2 -1 4 -7 2 -1 4 -7 2 -1
C=5-A-3-B,D=A-B, C=5-A-3-B,D=A-B, C=5-A-3-B,D=A-B,
F=B-A F=B-A F=B-A
G=4", K=B"
BapuaHm 4 BapuaHm 5 Bapuanm 6
-2 5 -6 -2 5 -6 -2 3 5 -6
A = = : = A = y B =
4 -7 2 -1 4 -7 2 -1 4 -7 2 -1
C=5-A-3-B,D=A-B, C=5-A-3-B,D=A-B, C=5-A-3-B,D=A-B,
F=B-A F=B-A F=B-A
Bpewms Beimonnenust pa6otsl 90 MuHyT
Ouyenka Kpumepuu ouenueanusn
Omauyno Bepno Beruncnenst Mmarpuiibl C, D, F,G,K... /lan BepHbIi OTBET 0 KOMMYTaTUBHOCTH Ma’
uB
Xopouwo Bepno Beruncienst matpunbl C u D wm Cu F..
Yooenemeopumenvro BepHo Berunciiena xots 0wl ase u3 matpui C, D, F,G,K..
Heyooenemseopumenvrno  Bo Bcex oCTaIbHBIX CITydasx

IIpakTnueckas padora 2. Pemenue cucreM Tpex JMHEHHBIX YpaBHEHMH

NMEePpEeMEHHBIMHA

1.Pemuts cucremy ypaBHeHuit o gpopmynam Kpamepa:

C

Tpems

Bapuanm 1 Bapuanm 2 Bapuanm 3
2x, + 4x, — 3%, = -10, [4x, - 3x, - 2x, = -—24, 3x, — 4x, + 5%, = -3
3 - X, + 6%x;, = 34, X, — 2%, + TX = 9, 2, + 3X, — X, = 11,
4%, + 2%, + 5% = 30. | 3% + 5x, - 6x;, = -27. 5X, — 2X, + 6%, = 2.
Bapuanm 4 Bapuanm 5 Bapuanm 6
X, — 6x, + 2x; = 21, 2, — 4X, + X, = —24, 5, — 3, + 2%, = -1,
3% + 4x, — 5%, = -25, 33X, — 2X, + 5, = -16, X, + 2X, — 4x, = 20,
2Xx, — 3, + 4%, = 33 5x, + 3X, 8X; = 5. 2X, — 4x, + Tx, = -28.
2.Pemmts cucremy ypaBHeHHH TI0 (hopMyiiaM MeTozoM ["aycca.
Bapuanm 1 Bapuanm 2 Bapuanm 3
4x, + 3x, 2x; = 6, 2x, — 4x, + X, = 16, 3%, + 5x, 4x, = 12,
2%, — X, + TIX3 = 8, 3X, + 2%, + 5%, = 7T, 2%, 4+ 33X, — X3 = 7,
3, + 5%, + 6x; = -1 5, — 33X, — 8, = -2 5X, — 2%, + 6%, = -1l
Bapuanm 4 Bapuanm 5 Bapuaum 6




5%, — 3X, + 2X; = =5, X, — 5%, + 2X; =
X, — 2X, + 4%, = 7, 3X, — 4x, — 6x; =
2X, + 4x, X, = -—15. 2%, + 3X, + 4x, =

16,
-10,

2x, — 4x, + 3X,
X + 3X, — 06X,
4x, +  5X,

Bpewms BeimonHenus pa6otel 90 MUHYT.

Ouenka Kpumepuu ouyenusanusn
Omauyno Haiinensl 3HaueHus Bcex IEPEMEHHbBIX
Xopouto Bepﬂi) petleHa CHCTeMa METoZIoM l"aycca u BbUnCIIEHO 3HAUEHUE XOTS OB
oJIHOM mepeMeHHOoH 1o hopmynam Kpamepa
Yooeremeopumenvno BepHo pemieHa cuctemMa X0oTs Obl OJHUM CIIOCOOOM
Heyooeremeopumenvro Bo Bcex OCTANBHBIX CIydasx

IIpakTnyeckas padora 3. U3mepeHusi reOMeTPHYECKHX BETHYHH

I[aHBI KOOPAWMHATBI TOYCK

Haiitu:

A,B,C,ﬂ

1. Koopaunatel BektopoB AB, AC, AJ]

2. Inunsl BexTopoB |AB|, |AC|, |AL]

3. KoopauHatsl cepenunsbl otpe3ka AB

4. cos a, o — yroa mexay AB u AC

5. BekropHoe nipousBenenue AB x AC

6. [momaae napawtenorpammaABCE

7. CmemanHoe nipousBegeane AB* AC* AJ]

8. O0beM mapasnenurieia, MOoCTpoeHHoro Ha BekTopax AB, AC, A/l

Bapuanm 1 Bapuanum 2
A={5;- 1;2} A={6;-1;2}
B={2;2; 1} B={3;4;-2}
C={-2;3;5} C={-2;3;5}
J={5:2;-4} J=1{5:3;-4}
Bapuanm 3 Bapuanm 4
A={5;-1;2} A={1;2;2}
B={3;-4;2} B={3;4;-2}
C={3;3;5} C={-2;3;5}
J=1{5;-2;-4} J={5;2;-4}
Bapuanm 5 Bapuanm 6
A={4;1;0} A={-1; 1,0}
B={1;2;-1} B={1;2;-1}
C={1;1;5} C={1;1;5}
A={1,2;0} A={-2;2;0}

Bpewms BeimonaeHust pa6otst 90 MUHYT.

Ouenka Kpumepuu oyenusanus
Omauuno BepHo 1 ¢ 000CHOBaHUSIMU BBITIOJIHEHBI BCE 8 3amanmuii
Xopouto BepHo 1 ¢ 000CHOBaHHUSIMY BBHITTOJTHEHBI XOTS OBI 5 3a1aHMit
Yooeremeopumenvro BepHo 1 ¢ 000CHOBaHHUSIMH BBITTOJTHEHO XOTsI OBI 4 3a1aHus




- Heyooenemeopumenvho Bo BceX OCTaIbHBIX CITydasx

IpakTuuyeckas padora 4/1. BelunciieHue npeaeion

1 — 5. Beraucaurs

HpENEIIbL.
Bapuanm 1 Bapuanm 2 Bapuanm 3
3 4 2 _
1. lim X *8 1. lim* 8 [
x>2X° +4 x>3 X° -9 x>-45X + 2
2 2 2
2. lim X ~43 2. lim X~ 2. lim %2
x>7 X° —7X x>2 X° -4 x>-3 X 4+ 3X
3 4 5
3. Iimw. 3. m%. 3. m%.
x>® 3K —TX x>0 12X" + 5% x>0 12X" + 5%
4. 1im SIS 4. lim—X 4. jm SINLX
x>0 2% x>0 5in15x x>0 20X
. 3 . s . _r
5. Img(1+ 2X )5 5. |mg(1—3x)2x 5. Img(l+10x) 5x
Bapuanm 4 Bapuanm 5 Bapuanm 6
X% +25 . IX+6 . 2x+1
1. 1. lim— 1. lim—
x>-5 3X +15 x->8 X° — 64 x>7 X° —49
2 2 _ 2 _
2. lim X =16 2. lim X ~4% 2. lim X =3
x—>-4 X2 44X =7 X =7X x-6 5x —30
3 2 _ 3 _
3 | 8x _7X. 3 1im X : 12X. 3 6X 45X+22.
x—» 6x° + X2 x>o 28X° 4 3X x>o 12X" +5X
4 1im 6X " IimS|n18x 4 li .9x
x—0 SiN2X x>0 12X x-0 5in15x
7 . 1 . 3
5. lim(1—6x) 2x 5. lim(1+7x)2x 5. lim(1—8x)ax
X—0 X—> X—>

Bpewms BeinoiaHenust paboThl 45 MUHYT.

Ouenka Kpumepuu ouyenueanusn
Omauuno BepHo BBINOJIHEHBI BCE MSTH 3aJaHUM
Xopouio BepHo BEINIOTHEHBI XOTS OBl YETHIPE 33/ 1aHUS
Yooeremeopumenvro BepHo BBINIOIHEHBI XOTS OBl TPU 33 aHUS
Heyooeremsopumenvro B0 BCEX OCTAIBHBIX CIIydasx

IMpakTuueckasi padora 4/2. [IpuMeHeHne MpeaesIoB K HCCIeT0BAHNIO PYHKIHIT HA
HENPEePbIBHOCTb U ACUMIITOTHI rpadguka 1 - 2. UccnenoBarh (GyHKIHIO HA
HEIPEPBIBHOCTb U TOUKH Pa3phIBa.

3. CocTaBUTh YpaBHEHHS ACUMIOTOT JAaHHON KPUBOM.

Bapuanm 1 Bapuanm 2 Bapuanm 3
X2 +3, x<1 sinx, x <0, 3x—4,x<0;
Ly=q. =17 0 l.y=
4 x>1 /X, X > X, x>0
5x x? -9 NE
Y= x—3 2y X—5
3x? 5x> 2
3. y= 3. y= — 3. y= 3x
X+5 x—4 X+ 2
Bapuanm 4 Bapuanm 5 Bapuanm 6




{cos X, X <0;
1. y=

1-x,x>0
2X
2.y=——
y X—7
4x?
3. y=
y Xx-1

10/x, x < =2;
l.y=
X—3,Xx=>-2
3
2. y=——
y X+4
6x?
3. y=
y X+3

C[XP43,x<1;
'y_{4X,x21
5
VT2
X2
.y=X_7

Bpewmst BeimoHeHUs paOboOThI 45 MUHYT.

Ouenka Kpumepuu oyenueanusn
Omauuno BepHo 1 ¢ 000CHOBaHUSMU BBITIOJIHEHBI BCE TPH 3aaHUS
Xopowo BepHo 1 ¢ 000CHOBaHUSMY BBIITOJIHEHBI XOTS ObI JBA 331aHUS
Yooeremeopumenvro BepHo 1 ¢ 000CHOBaHHSIMU BBITMOJIHEHO XOTs ObI OJTHO 3a/TaHUC
Heyoosenemsopumenvrno Bo Bcex oCTalbHBIX CITydasix

IIpakTnyeckas padora 5. Berunciienne npou3BoAHbIX M Juddepenunanon

1 — 3. Haiitu npou3BOIHYIO JaHHOM (QYHKIIMM B IPOU3BOJBHOMN TOUYKE.
4. HaiiTy NpOM3BOAHYIO JaHHOM (QYHKIIMU B JAHHOU Touke X, =1.

5. Hayitu df (XO), €CIIM IaHBI 3HAYEHUS X, u OX.

6. [Tosb3ysch onpeeseHUeM, HATH TIPOU3BOAHYIO (PYHKIIUK

Bapuanm 1 Bapuanm 2 Bapuanm 3
1. y=Inx-(5e" +3x) 1. y=cosx-(6\/§—4) 1. y=e*-(5x+Inx)
4x +3 3 R
2. 7= 2+ : 2 ,_2X 2. 7-X =2
X _—1 X+5 X+4
3. y=3sinst. 3. y=6c0s2t. 3. y=8e*".
4. f(x)=2x"-3x*. 4. (x)=5x>-4/x*. 4. f(x)=4x-3/x2.
5. f(x)=5e* —6x, X, =0, 5. f(x)=12Inx+3x, X, =4, 5. f(x)=3sinx-2x, X, =0,
dx=0,02. dx =001. dx = 0,03.
6 y:X__l y = 1 6. Y =X —3x+4
' 6. Y~ . A
X X+3
Bapuanm 4 Bapuanm 5 Bapuanm 6
1. y=tgx-(7ex—6x) 1. y:sinx-(4\/;+9) 1 y:ctgx-(10+3x2)
2 2 2
2.z=4x. z=4X. .z=4X.
x-1 Xx—1 x-1

.y=7\/3tT11.

. f(x)=6x-3/x* .

. f(x)=8Vx +3x, x, =4,
dx=0,02.

o A~ W

(2]

1.3
==X’ —X
Y=3

Cf(x)=7x%-4/x.
f(x)=6tgx—5x, X, =0,
dx=0,01.

6. Y=VX+4

2

3. y=5In(7t+1).
4

5.

2

3. y=4tg9t.

4. £(x)=3x* - Ux* .

5. f(x)=5cosx+4x, X, =0
, dx=0,03.

,-2
6. X

Bpewms BemonHeHust padboThl 90 MUHYT.

Ouyenka Kpumepuu ouyenusanusn
Omauuno BepHo BEINIOIHEHBI BCe HIECTh 3aJaHUH
Xopouwio BepHo BbINIONIHEHBI XOTS ObI YETHIpE 3aJaHUs
Yooeremeopumenvro BepHo BbINIOTHEHBI XOTA ObI TPU 3a4aHUS
Heyooenemsopumenbro Bo BceX OCTAIBHBIX CITydasx

IMpakTnyeckas pa6ora 6/1. 'eomerpryeckuii U Gpu3HYECKHii CMBICJ MPOU3BOTHON.
IIpubdaukeHHbIE BHIYKMCIEHHUS ¢ MPpUMeHeHneM auddepeHnanoB




Bapuanm 1
1. Temo maccot M = 3KT ABMXKETCS

MPSAMOJIMHEITHO O 3aKOHY

S =%t3 + 4t? — 5t +12. Haiigure

KHHETHYECKYIO SHEPTHUIO TeJa U
JCHCTBYIOIIYIO HE HETO CHITY B MOMEHT
t=2c.

2. Kosim4ecTBo AJIeKTpHUECTBA, IIPOTEKAIOIIETO
4epe3 MOoMEepeYHOe CEYCHUE POBOIHMUKA 32
Bpems [0;t], q(t)=2cos5t . Haiiure cuty
TOKa B MOMEHT t =2c¢.

3. CocTaBbTe ypaBHEHHE KacaTEIbHOM K
KpPUBOH y=5e* +2X—7 B €€ TOUKE C

abcuuccoit X, =0.
4. Beruucnute npuOIMKEHHO 2/36. (X, =32).

Bapuanm 2
1. Temo maccoii M = 4xr nBwxercs

NPSAMOJIMHEHHO IO 3aKOHY

S =gt3 —5t% + 6t + 2. Haiinure

KWHETHYECKYIO YHEPTHUIO TEJIa U
JICHCTBYIOIIYIO HE HETO CHUJTY B MOMEHT
t=4c.

2. Kosm4ecTBo 2JIEKTPUYECTBA, TIPOTEKAIOIIETO
4epe3 MONepeYHOe CeYCHUE MPOBOAHMKA 32
Bpems [0;t], q(t)=3cos4t. Haiiure cuny
TOKa B MOMEHT t =3c.

3. CocTaBbTe YpaBHEHHE KacaTEIbHOM K
KPUBOH Yy =5SinX—3X+ 2 B €€ TOUKE €

abcuuccoit X, =0.
4. Beruuciure npubimkento 4120 . (x, =128
).

Bapuanm 3
1. Teno maccol M = BKr ABWKETCA

IIPSAMOJIMHEMHO 110 3aKOHY
S= —%ts +10t? + 3t —1. Haiiaure

KMHETUYECKYIO SHEPTUIO Tela U
JEHCTBYIOILYIO HE HETO CUIy B MOMEHT
t=>5c.

2. KonnuecTBo 37€KTpUUECTBa, IPOTEKAIOIIETO
yepes3 MoNepeyHoe CeUeHNe MPOBOAHMKA 32
spems [0;t], q(t)=6cos 2t . Haiimure cuty
TOKa B MOMEHT t=7c.

3. CocTaBbpTe ypaBHEHHE KacaTeIbHOU K
KpUBOH Y = 8vX + 7x—1 B ee TouKe ¢

abcuuccoit X, =4.

4. Berancimte npubmmkento 4/84 . (X, =81).

Bapuanm 4
1. Teno maccoi M = 8Kr aBUXKeETCS

IIPSIMOJIMHEVHO 110 3aKOHY
S =gt3 —2t? + 7t + 8. Haiiaure

KHUHETUYECKYIO SHEPTUIO Tela U
JEHCTBYIOILYIO HE HETO CUJIYy B MOMEHT
t=1c.

2. KonnuecTBo 37€KTpUUYEeCTBa, IPOTEKAIOIIETO
yepes MoNepeyHoe CeueHrne MPOBOAHMKA 32
Bpems [0;t], q(t)=4cos7t. Haitnure cuty
TOKa B MOMEHT t=5c¢.

3. CocTaBbpTe ypaBHEHHE KacaTeIbHOU K
KpUBOH Yy =3C0S X —5X+6 B €e ToUKe ¢

abcuuccoit X, =0.

4. Berunciure npubimkenno /120 . (
X, =216).

Bapuanm 5

1. Teno maccoit M = 2Kr ABHXKETCS
MPSIMOJIMHEIHO IO 3aKOHY
S=t>+6t*> — 7t —5. Haiigute
KHHETHYECKYIO DHEPTHUIO TeJa U
JIEMCTBYIOIYIO HE HETO CUJTY B MOMEHT
t=3c.

2. KonnyecTBo 3JE€KTpUYECTBa, MPOTEKAIOIIETO
yepe3 MOoMepeyHoe CeueHre MPOBOIHMKA 32
Bpems [0;t], q(t)=3cos8t. Haiiure cumy
TOKa B MOMEHT t =3c¢.

3. CocTaBbTE ypaBHEHHE KacaTeIbHON K
KpuBO# Yy =5InXx+12Xx -8 B ee Touke ¢

abcmuccont X, =1.
4. Berarcnute mpuOIMKEHHO §/70. (x, =64).

Bapuanm 6

1. Teno maccoit m =10kr nBUxeTCs
NPSIMOJIMHEMHO 110 3aKOHY
S =—t* + 7t? + 4t + 8. Haiinure
KHHETHYECKYIO DHEPTHUIO TeJla U
JEHCTBYIOIYIO HE HETO CUITy B MOMEHT
t=6¢.

2. KonuyecTBO 3JEKTpUYECTBa, TPOTEKAOIIETO
yepe3 NoNepeyHOe CEUeHHE MPOBOAHUKA 3a
Bpems [0;t], q(t)=5cos6t . Haiimure cumy
TOKa B MOMEHT t =4c¢.

3. CocTaBbTe YypaBHEHHE KacaTeIbHOU K

KpPHUBO# Yy =2tg X +4X—1 B €€ TOYKE ¢

abcuuccoit X, =0.

4. Beraucyure npubmmkenro 1000, (
X, =1024).
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Bpewmst BeimoHeHUs paboThI 45 MUHYT.

Ouyenka Kpumepuu oyenueanusn
Omauuno BepHo u ¢ mosicHeHUSIMH BBITIOTHEHBI BCE YEThIPE 3aaHUS
Xopowo BepHo u ¢ mosicHeHUSIMH BBITIOTHEHBI XOTS OBl TPH 3a1aHUS
Yooeremeopumenvro BepHo u ¢ MosiCHEHUSIMU BBITIOJTHEHO XOTs OBl J1Ba 33 IaHUsI

Heyoosnemsopumenvro

B ocranpHbIX ciiydasx

IpakTuueckas padora 6/2. UcciaenoBanue GyHKIUN ¢ MPUMeHEeHNEM NPeIeJIOB H
NPOU3BOJHBIX M NOCTPOEHHE rPaPuKOB

Hccnenyiite GyHKIMIO ¢ TOMOIIBIO IPEIETIOB U IPOU3BOIHBIX U IOCTPOHTE ee rpaduK.

Bapuanm 1 Bapuanm 2 Bapuanm 3
y=—x3+6x2+11 y=x3+3x% —9x+1 y=—x> +3x2? +45x -2

Bapuanm 4 Bapuanm 5 Bapuanm 6
y=x3—75x+14 y=-x3-6x°+15x-8 | y=x3+9x%+15x-2

Bpewms BeinonaHenust paboTsl 45 MUHYT.

Ouenka Kpumepuu oyenueanusn
Omaano BepHo HaiieHsl 00macTs onpeneneHns GyHKIUH, TOYKH SKCTPEMyMa 1
TOUKa repernoda rpaduka; BEpHO MOCTPOCH rpaduk
Xopouio BepHno HaiiieHbl 005acTh onpeeneHns: GyHKIUH, TOYKH SKCTpEMyMa U
TouKa neperunda rpaduka; HEBEpHO IMOCTPOCH WM HE IOCTPOEH Trpaduk
Yoosenemeopumenvno ~ BepHO HaliJeHBI 00J1aCTh ONPEAEICHHS M TOYKH YKCTpEeMyMa (YHKIIHU

Heyoosnemseopumenvro

Bo Bcex ocTanbpHBIX cirydasix

IIpakTnyeckas padora 7. BoruncieHne HeonpeaeIeHHbIX H ONpe/leJIeHHbIX HHTErpaJjioB

1 — 4. Berynucinuth HHTETPaIbI

5. Beruncnutsb miaomaas GUrypsl, orpaHMuYeHHON TaHHBIMH JIMHUSMHU.

[EEN

N

- [(Bx+6)*dx

. j(2x—3)exdx
J~(X—l) dx

w

- VX

. J@x—4yax.

-2

(62}

Bapuanm 1

.j(seu > —6x8+7jdx
SIn™ X

6. y=0,y=x*+2,x=-1,x=5

=

w N

e

(o2}

Bapuanm 2

Z _3cosx+4x’ —1jdx
X

IE

: '|'2e6X‘1dx
. J(4x +5)sinxdx

1

X* —X
I 3X

i(zx +3)*dx

dx

. );:O,y:sinx,x:o,x:zr/G

[EN

Jx

8
: JQX—SdX

N

Bapuanm 3

. j(4sinx—i+2x5 —4jdx

|

w N

.j[

Bapuanm 4

—5x% + 6] dx

4% -
cos’ x

. I?sin(2x+3)jx
- [(Bx—4)Inxdx

11



3. [(6x+1)cos xdx XZ_Xd
4. _[ X
" J‘(eX — 2x )dx 3x
3
1 5. . [(4x+1)dx
5. . I(6x——5fdx £( )
-2 72_
7 6. y=0,y=cosx,x=0,x=—
6. y=0,y=—,x=1,x=7 3
X
Bapuanm 5 Bapuanm 6
1'!( 2—3ﬂnx+8x—4jdx 1. ( J +5ex+7x2+9]dx
2. j 20
F__' 2. dx
x+3 J.\/5x+3
3.Iﬁx—ﬂamxdx 3-j6x+2kwx
3
X° + 3\/; +4 2
8 7 ——ox 2. [3(2%° 1) dx
1 2
5. . [(Bx+2) dx 5. [(7x—1)dx
-3 -3
6. y=0,y=x>,x=0,x=2 6. y=0,y=+x,x=0,x=4
Bpewms BeimonHeHust pad6otst 90 MUHYT.
Ouyenka Kpumepuu ouenueanusn
Omauuno BepHo BEINOJIHEHBI BCE WIECTh 3aJaHUI
Xopouio BepHo BEINIOTHEHBI YeThIpe 3aaaHusl, BKIFOUYas 3a1aHne S
Yooenemeopumenvro BepHo BbINOJIIHEHBI TP 3a1aHUS, BKIIIOYAs 3aIaHUE S
Heyooeremsopumenvro B0 BCEX OCTAIBHBIX CIIydasx

IIpakTunyeckas padora 8. [[puMeHeHUHe HHTETPAJIOB K PEIIEHHI0 TeOMEeTPUYECKUX U
(pusuyeckux 3axayq

Bapuanm 1
1. Beruucauts miomaab GUrypsl,
OTPAaHUYECHHOMN JTUHUSIMU

y=0,y=x%y=2-x.

2. Teno nBMXETCSA NPSIMOIMHENHO CO
CKOPOCTBIO v(t) = 24t —3t* . Haiitn
CPEIHIOI CKOPOCTh TENa 3a IEPBhIE 2
CEKYH/IbI IBUYKEHUSI.

3. Cuma Toka B MoMeHT pasHa | (t)=3sin2t.
Haiitn cpenHIor0 crily TOKa 3a Bpemst

Bapuanm 2

1. BeruncnuTs miaomaas GUrypsl,
OTpaHUYEHHON JTUHUSIMU
y:Qy:Jiy:Z—x

2. Teno nBwXeTCs MPAMOIUHEHHO CO
CKOPOCTBIO V(t) = 24— 4t . HaiiTu cpeHI00
CKOpPOCTb Te€Jia 3a 3 CEKYH/IbI 10 OCTAHOBKH.

3. Cuna Toxa B MOMEHT paBHa | (t) = 2sin5t.
Haiitu cpegHioro cuity Toka 3a BpeMs

0_
10

&,
4
Bapuanm 3
1. Beruucauts miuomaab Gurypsl,
OTPAaHUYCHHOU JTMHHUSIMH
x=0,y=x%,y=2-X.
2. Teno ABMKETCS NPSIMOIMHENHO CO

ckopocthio V(t) =18t —3t*. Haiitu cpennioro

Bapuanm 4
1. Beruucnuts miomaab GUrypsi,

OTpaHUYEHHOU JTMHUSIMU Y = X3, y=X.
2. Teno aBMXETCS NPAMOJIMHENHO CO
CKOPOCTBIO V(t) = 24t —3t*. Haiitn
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CKOpPOCTH T€JIa 3a BpEMs OT Hadajla
JABMKCHUSA 10 OCTAHOBKH.

Haiitu cpeHIoro cuity TOKa 3a BpeMs

3. Cuma Toxa B MOMeHT pasHa | (t)=5sin6t.

CPEZIHIOIO CKOPOCTH TeNa 3a MEePBbIE 2
CCKYHIbI IBUKCHUS.
3. Cuna Toka B MOMeHT papHa |(t)=4sin3t.

N T
HaiiTu cpeaHroro cuity Toka 3a Bpems [O ; E}

[O ; E} .
6
Bapuanm 5

1. Beruncauts miomanb GUrypsl,

2. Teno nBuxeTCS MPSAMOIUHEHHO CO
CKOPOCTBIO V(t) =12t —3t*. Haiitu
CPEIHIOI0 CKOPOCTh Tela 3a 2 CEKYH/bI 10
OCTaHOBKHU.

HaiiTu cpeanioro cuiny Toka 3a Bpemst

g

OrpaHHYEHHOM THHUAMU Y = X, Y = 2 — X.

3. Cua Toka B MoMenT pasHa |(t)=6sin4t.

Bapuanm 6
1. Beruucnuts miomaab GUrypsi,

OrpaHMYEHHON IHHIAMH Y = /X, Y = X.
2. Teno nBUXeTCS MPAMOIUHEHHO CO
ckopocthio V(t)=12— 2t . Haiitu cpemioro

CKOpOCTb TeJla 3a BpeMs OT Havasa
JBMKEHHS 10 OCTAHOBKHU.
3. Cuna Toka B MoMeHT papHa |(t)=5sin3t.

. V4
Haiitu cpeanioro cuiny Toka 3a Bpems [O ; E}

Bpewms BemonaeHust padbotst 90 MUHYT.

Ouenka Kpumepuu ouyenusanusn
Omauuno BepHo 1 ¢ 000CHOBaHHUSMYU BBITIOJTHEHBI BCE 3 3aIaHUS
Xopouio BepHo BEITIOTHEHBI XOTS OB 2 3a7aHUs
Yooenemsopumenvro BepHo BEIMOTHEHO XOTS OBl OJTHO 3aaHUE
Heyooeremsopumenbrno B0 BCEX OCTAIBHBIX CIIydasx

IMpakTuyeckas padora 9. Pemenne quddepenuuanbHbIX ypaBHeHUH

1. Haiitu obuiee penieHre win o0muil MHTErpan AudQepeHnnanbHoro ypaBHEHMs.
2. Haiitn yacTHOe pemeHune qudepeHInaIb-Horo YpaBHEHUS, YIOBICTBOPSIONIEe JAHHOMY

YCIIOBHIO.

3. Haiitu o6mee pemenue qudGepeHnaaIb-HOro ypaBHEHUSI.
4. Haiitu yacTHOe pemieHue 1uddepeHaabHoro YpaBHEeHUs, YI0BIETBOPSIOLIee JaHHBIM

YCIOBUSIM.

Bapuanm 1

1. 5cosx-dx—i-d =0

2.y d
2.y'=3x*-y,y(0)=5
3. y'-5y'—-6y=0
4.y"+4y'=0,y(0)=2,y'(0)=-6

Bapuanum 2
1. 3sinx-dx+5y*-dy=0

2. y' =6sinx-y, y(%j:4

3. y"-8y'+16y=0
4.y"+9y' =0, y(0)=4, y'(0)=-6

Bapuanm 3

-dy=0

1. (2x+3)-dx—
(2x +3)- dx o5y

2. y'=2c0sx-y, y(0)=-6
3. y"-12y'+61y =0
4.y"+25y' =0, y(0)=2,y'(0)=-35

Bapuanm 4

1. 8x°-dx+ dy=0

2

l+y
2.y =7x°-y,y(0)=12
3. y"+10y'+21y =0
4.y"+16y' =0, y(0)=5, y'(0)=8

Bapuanm 5

10 L 4y-0

1. —-d —
" X+ =

2. y'=5cosx-y, y(0)=-8

Bapuanm 6

1. e*-dx+y?-dy=0

2. y'=2sinx-vy, y(%j:—3
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3.
4.

y"+10y’'+ 25y =0
y"+49y' =0, y(0)=2, y'(0)=-6

3. y'+6y'+13y =0
4.y"+36y' =0, y(0)=3, y'(0)=30

Bpewms BoimonHenus pa6otst 90 MUHYT.

Ouyenka Kpumepuu ouyenusanusn
Omauuno BepHo moTHOCTEIO BEITIOTHEHBI BCE YETHIpE 3aaHUs
Xopouio [ToTHOCTBIO BEpHO BBITIOIHEHBI JIFOOBIE TPH 33JaHUS
Yooeremeopumenvro [ToJTHOCTBIO BEPHO BHIIMOTHECHBI JTFOOBIC J1BA 3 aHHS
Heyoosnemsopumenvrno Bo Bcex oCTalbHBIX CITydasix

IIpakTuyeckasi padora 10. IIlpumenenue auddepeHIHAIBHBIX YPABHEHHH K pelIeHUI0
NMPUKJIATHBIX 32124

Bapuanm 1 Bapuanm 2

1. CocraBbTe ypaBHEeHUE KpUBOH, Ipoxoasamen - 1. CocTaBbTe ypaBHEHUE KPUBOM, IPOXOAIIEH
gyepes Touky M, (],‘8), €ClIM  YIVIOBOM gyepes Touky M, (2;7), €CIM  yIJIOBOM
K03 pUIMEeHT KacaTeIbHON K 3TOW KPUBOH B Ko3(ppuIMeHT KacaTeIbHOW K 3TOW KPUBOH B
kaxz0ii ee Touke M (X;y) k = 2x+5. ka0 ee Touke M (X;y) k =3x* -4,

2. Teno  pBmXKeTCA  NPAMOIMHEHHO € 2. Teno ABMKETCS NPAMOIMHENHO C
yekopermem a(t)=12t—8. Haiinure sakon  yckopennem a(t)=12t + 2. Haiigure 3aKon
JIBIDKEHUS Tella, eclii K MOMeHTy t = 1c teno JBUKEHMSI T€Jla, €CIM K MOMEHTY t = 3¢ Teno
npouuIo myre S =9m W HMMEJIO CKOPOCTh MPOILIO NyTh t = 62M U UMEN0 CKOPOCTh
v=3wul/c. v=63u/c.

Bapuanm 3 Bapuanum 4

1. CocraBbTe ypaBHEHUE KpUBOH, poxosmiel - 1. CoctaBpTe ypaBHEHUE KPUBOM, IPOXOAIIEH
gepes Touky M,(0;9), ecnu yrmosoit  uwepes Touky M, (0;-7), ecmu yrmosoii
KO3 (UIIMEHT KacaTelIbHOM K 3TOW KpUBOH B K03 (HULIMEHT KacaTeJIbHON K 3TOM KPUBOM B
Kaxaoi ee Touke M 0(X; y) paBeH Kax 10 ee Touke M 0(X; y) k =3sinx-3.

k =3cosx+5. . Termo nBMKETCSI MPSIMOIMHEHHO C

2. Teno ABMKETCS MPSIMOIMHENHO C YCKOpEHUEM a(t) = 6t +10. Haiinute 3akon
yckopennem a(t) = 6t — 4. Haiiyure 3akon JBIKEHHS TeNla, ecii K MOMEHTY t = 2¢ Terno
JIBIDKEHUS T€Jla, €CJIM K MOMEHTY t = 3¢ Teno npouwio myTh t = 28m U UMENo CKOPOCTh
IIPOLUIO MYTh S = 23M U UMEJIO CKOPOCTH v=38u/c.
v=18m/c.

Bapuanm 5 Bapuanm 6

1. CocraBbTe ypaBHEHUE KpUBOH, mpoxozsmen - 1. CocTaBbTe ypaBHEHUE KPUBOM, IPOXOAIIEH
uepes Touky M, (L19), ecnm yrmosoit uwepes Touky M, (L6), ecnm  yrmosoii
KO3 PUIIMEHT KacaTelbHOM K 3TOM KpUBOIi B KOA(PUIMEHT KacaTelbHOH K 3TOH KpUBOIl B

. 1 . 3
Kaxk10i ee Touke M 0(X; y) k= T +7. Kaxnoii ee Touke M 0(X; y) k= ; -5,
X
2. Teno ABMKETCS] IPSIMOIHHEIHO C . Teno nABMXeTCs MPSMOIMHEHHO C

yckopenuem a(t)=18t —2 . Haiizmre 3aKoH

JIBYDKEHHUS T€JIa, €CIIM K MOMEHTY t = 2¢ Telo
nponuto myTh t =19m ¥ UMeo CKOPOCTh
v=34u/c.

YCKOPEHUEM a(t) =18t + 4 . Haiinure 3akoH

JBYDKEHUS TeJa, €CIIA K MOMeHTY t = 1c Teso
MPOILIO MyTh t = 7M ¥ UMETO CKOPOCTh
v=21ulc.

14

Bpewms BoimonHenus pa6otst 90 MUHYT.

Ouenka

Kpumepuu ouyenusanusn

Omauuno

BepHo ITOJTHOCTBIO BBIIIOJTHEHBI 00a 3aJaHuA




IlomHOCTHIO BEPHO BBIIIOJIHECHO 3aaaHUC 2 WIA TOJHOCTHIO BEPHO

Xopouto BBITIOJTHEHO 3a/1aHne | U HaieHo obiee perenne auddepeHnrnaI-HOTO
ypaBHEHUS B 3a/1aHUU 2
Yooenemsopumenvro BepHo moJTHOCTEIO BEIIOTHEHO XOTs ObI 3anaHue 1

Heyooenemsopumensno

Bo Bcex ocTanbHBIX clrydasax

IIpakTnueckas padora 11. Boruncienue BeposiTHOCTel cOOBITHIA

Bapuanm 1

1. U3 xomompl B 36 KapT cirydallHbIM 00pa3oM
BBIHUMAIOTCS TpHU KapThl. Haiinute
BEPOATHOCTH TOT'O, UTO BCE TPU KapThl MIMKOBOMN
MacTH.

2. IIpou3BoAMTCS 5 BBICTPENIOB MO MUILICHH.
BepostHocT,  TOmamaHuWs = OpU  KaKIOM
otaensHOM BoicTpene 0,9. Haliaure BeposTHOCTD
TOYHO YEThIPEX MOMaAaHUH.

3-5. Jns curHanmmzanmm 00 aBapuu
YCTaHOBJICHBI JBAa HE3aBHCUMO pPaOOTAIOIIUX
curHasmszaropa. llpu  aBapum  nepBbId
CUTHAJIM3aTOp CpabaThiBa€T C BEPOSTHOCTHIO
0,9, a BTOpoii ¢ BeposTHocThIO (,8. Haiimure
BEPOATHOCTH TOTO, UTO NP aBApHUU:

3) cpaboraroT 00a CUrHAIM3aTOPa;

Bapuanm 2

1. U3 xomompl B 32 KapThl Ciay4yailHbIM
00pa3oM BEIHUMAIOTCS YeThIpe KapThl. Haiinure
BEPOSTHOCTh TOTO, YTO BCE KapThl CTapIie
JIEBSATKH.

2. IlpouwsBomutcst 7  OpOCKOB B
0ackeTOOJIbHYI0 ~ KOP3UHY. BeposTHOCTB
IoNalaHus [PH Kax10M oTenbHoM Opocke 0,8.
Haiiaute BepoSTHOCTh TOYHO ABYX MOMAAaHHM.

3-5. B TecroBoe 3amaHuEe BKIIOYCHBI 2
BONIpOCa, Ciy4ailHO BbIOpaHHBIE U3 ABYX
paszzienoB nporpammsl. Ha Bompoc u3 mepBoro
paszena CTyIeHT OTBETUT C BepOSITHOCTHIO 0,7,
u3 Broporo — ¢ BepositHocTthio 0,4. Halimure
BEPOATHOCTH TOTO, UTO CTY/ICHT:

3) oTBeTHT Ha 00a BOIPOCa,

4)  cpaboraer x0T OBl  OJUH 4) oTBEeTUT XOTsI OBl HA OJIMH BOIIPOC;
CHTHAIIN3ATOP; 5) OTBETHT TOYHO Ha OJMH BOMPOC.
5) cpaboTaeT TOYHO OJAMH CUTHAJIN3ATOP.
Bapuanm 3 Bapuanm 4

1. 13 xonoiel B 52 KapThl ciy4aiHbIM 00pa3zoM
BBIHUMAIOTCS Be KapTHL. Haiinure
BEPOSATHOCTH TOTO, YTO 00€ KapThl ABJISIOTCA
Ty3aMH.

2. TlpousBomurcsa 6 BBICTPENIOB IO MMILEHHU.
BeposiTHOCTP moOmagaHus NOpH  KaKIOM
BeicTpene 0,7. Haligute BEpOATHOCTh TOYHO
TpeX MOIaJaHUN.

3-5. U3 naByxX SIIMKOB ciy4aiiHIM 00pazoM
BBIHUMAIOT 110 OAHOM jaetand. Jleramb u3
IIEPBOIO SAIIMKA CTaHJAPTHAS C BEPOSITHOCTBIO
0,9, u3 BTOpOro fImKa ¢ BepoSITHOCTBIO 0,95.
Haiiure BEpoATHOCTB TOTO, YTO:

3) o0e meranu CTaHIApTHEIE,
4) xoTs1 OBl OJTHA JIeTallb CTAaHAAPTHAS;
5) TOYHO O/IHA JIeTallb CTaHIAPTHAS.

1. U3 komompl B 52 KapThl CIy4alHBIM
00pa30oM BEIHUMAIOTCS YeThIipe KapThl. Haiinure
BEPOATHOCTH TOT'O, UTO KaXk/1asl U3 KapT cTapiie
BaJjleTa.

2. B tecte 5 Bonpocos. K kaxxmaomy Bompocy
nIaHo 4 oTBera, OIMH U3 HUX BepHbIL. CTyneHT
BBIOMPAET OTBETHI ClTydaiiHbIM oOpa3om. Haiioure
BEPOSATHOCTb TOTO, YTO CTYAEHT BEPHO OTBETUT
TOYHO Ha 3 Bompoca.

3-5. Jla cryneHra pemator 3amady. [lepsbrid
CTYJICHT PEILLNT 33/1a4y C BepOsSTHOCTHIO 0,8, BTOpOi
¢ BepositHOCTBIO (,5. Haiimure BepOSITHOCTH TOTO,
YTO [P aBapUu:

3) oba cTyaeHTa pemart 3a1aqy,
4) X0Ts1 OBl CTY/ICHT PEIIUT 33/1a4Yy;
5) TOYHO OJIMH CTYJEHT PEIINT 3a]auy.

Bapuanm 5

1. I3 xonoiel B 32 KapThl CIIy4aliHBIM 00pa3oM
BBIHUMAIOTCS Be KapTHI. Haiinure
BEPOSTHOCTh TOTO, YTO BCE 00€ KapThl HE
cTapuie AeCATKHU.

2. Monery monxOpaceBator 8 pa3. Haiinute
BEPOSTHOCTH TOTO, YTO repO BHINAAET TOYHO
4 paza.

2. UrpanpHblii KyOuK moadpaceiBaeTcs 6 pas.

Bapuanm 6
1. VI3 xononel B 36 KapT CliydallHBIM 00pa3oM
BBIHUMAIOTCSL 4YeTbipe KapThl. Haligure
BEPOSITHOCTh TOTO, YTO BCE TPU KApPThI
TpepoBOi MacTH.

Haitnute BeposaTHOCTH, 4TO TO4YHO 4 paza
BBITIAACT HE MEHECC IIATH OYKOB.
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3-5. B xoMHaTe nBe OCBETUTENIHHBIX JIAMIIOYKH.
[IepBass nammouka BKJIIXOYEHA B JIAHHBII
MOMEHT ¢ BepositTHocTh 0,3, BTOpas c
BepositHocThio  0,8. Halinqure BeposTHOCTB
TOTO, YTO B JJAHHBI MOMEHT:

3) BKIIOYCHBI 00€ JIAMIIHI;
4) BKJIIOUEHA XOTs ObI OJTHA JIaMIIa;
5) BKJIOUEHA TOYHO OJIHA JIaMIIa.

3-5. JIBa ctpenka cTpenstoT 1o muiieHu. [lepBbrit
MOMNA/IaeT B MHUILEHb C BeposATHOCThIO 0,7,
Bropoii ¢ BepositHocThio 0,8,  Haiinure
BEPOSTHOCTH TOTO, UTO:

3) 00a cTpenka monagayT B MUIIECHb;
4) xoTsi Obl OJIMH CTPEJIOK IOMAaJET B

MHUIIICHb;

5) TOYHO OAWH CTPEJIOK TIOMaJeT B

MUIICHbD.

Bpewms BoimonHeHust paboTsl 45 MUHYT.

Ouenka Kpumepuu ouyenusanusn
Omauuno BepHo 1 ¢ HCOOXOIUMBIMH TTOSICHEHUSIMHA BBITIOJTHEHBI BCE 5 3aaHUi
Xopouio BepHo 1 ¢ HE06X0IMMBIMU TIOSICHEHUSIMHI BBITIOJTHEHHI 4 3aaHUS
Yooeremeopumenvro BepHo 1 ¢ HEOOXOUMBIMU MMOSICHCHUSIMHA BBITIOJIHCHBI 3 3a1aHUs
Heyoosnemsopumenvrno B ocTanbHBIX ClTydasix

IIpakTuyeckas pabora 11/2. BeiOopka, ee XapaKTepUCTHKH

Bapuanm 1
1. Hana BeOOpKa 1, 2, 4, 5, 3, 2, 3, 2, 5.
Haiinure ee oObem, pa3max, cpeaHee
BBIOOPOUYHOE U MEHAHY.
2. JlaHo craTtucTHYeCcKOe pacHpenesieHue
BBIOOpKH

Bapuanm 2
1. Jlana BeiOOpka 1, 2, 4, 1, 2, 5, 2, 7 .
Halinure ee o0beMm, pa3max, cpeaHee
BBIOOPOYHOE U MEJIUaHYy.
2. JlaHO CTaTHCTUYECKOE pacIpeeeHHe
BBIOOPKU

Xi 3 4 7 8 10

Xi 1 3 5 7 9

n; 1 3 6 10 5

ni 9 15 12 8 6

Haiinure ee oOwbeM, cpemHee BBHIOOPOYHOE M
Menuany. [locTpoiiTe MOJIUIOH YacToT.

Halinure ee o0beM, cpeaHee BBIOOPOYHOE U
menuany. IToCTpoiTe MOJTUIOH YacToT.

Bapuanm 3
1. Jlana BeiOOpka 1, 2, 3, 1, 4, 1, 3, 1, 2.
Haiinure ee o0bem, pa3max, cpelnHee
BBIOOPOYHOE U MEJINaHYy.
2. JlaHo craTHCTHYECKOE pacHpeaeseHne
BBIOOpKHU

Bapuanm 4
1. Hana BeOOpka 1, 3, 2, 4, 3, 5, 1, 5.
Haiinute ee o00wvem, pa3max, cpeaHee
BBIOOPOYHOE U MEJIHAHY.
2. JlaHO CTaTHCTHYECKOE paclpeneieHne
BBIOOpKHU

Xi 2 4 7 10 13

Xi 2 3 6 8 10

n; 1 4 6 5 4

ni 4 S) 7 6 3

Haiinute ee oO0bem, cpeaHee BBIOOpOUHOE U
Menuany. [locTpolTe moJuros 4acTor.

Haiinute ee oO0bem, cpeaHee BBIOOpOUHOE U
Menuany. [locTpoiTe MoauroH 4acTor.

Bapuanm 5
1. Jlana BeIOOpKa 2, 3, 4, 3, 5, 7, 3, 1.
Haiinure ee o0bem, pa3max, cpenHee
BBIOOPOYHOE U MEJINaHYy.
2. JlaHO cTaTHCTHYECKOE pacHpelesIeHue
BBIOOPKU

Bapuanm 6
1. Tana BeiOOpKa 5, 3,5, 1,6, 2,5, 3, 6.
Haiinute ee o0bem, pa3max, cpeaHee
BBIOOPOYHOE U MEJIUaHYy.
2. JlaHO CTaTMCTUYECKOE pacHpeleIcHHe
BBIOOPKU

Xi 1 2 3 4 5

Xi 3 5 7 9 11

N; 3 6 9 5 2

ni 1 4 5 8 2

Haiinute ee o0bem, cpeaHee BBIOOpOUHOE U
Meauany. [locTpoiiTe mOJUroH 4acTor.

Haiinute ee oO0beM, cpeaHee BBIOOPOUHOE U
Meauany. [locTpoiiTe MOJIUTIOH 4acToT.

Bpewms BbinonHeHus: paboThl 45 MUHYT.

Ouenka Kpumepuu ouenusanusn
Omauuno BepHO MOTHOCTEI0 BHIMTOHEHBI 002 33 aHuUs
Xopouo BepHo moHOCTEIO BEITIOIHEHO 3a/1aHue 1, B 3aJlaHUM 2 HE MMOCTPOCH
ITOJIUTOH YaCTOT
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Yooenemsopumenvro

BepHo mOTHOCTRIO BEITIOHEHO 3aaaHue 1

HeyodoenemsopumenvHo

B ocTanbHbIX cydasix

IpakTuuyeckasn padora 12/1. YncjieHHOEe HHTErPHPOBAHHE

1. BerarcnuTe NaHHBIA HHTETPAT IPUOIMHKEHHO 110 (opMYyJie TIPSIMOYTOJILHUKOB, pa30nB

OTPE30K MHTErpupoBaHus Ha 10 paBHBIX YacCTEH.

2. Beruucnure naHHbii uaTerpai mo ¢opmyne Hetotona-Jleiionuna.
3. HaliiuTe OTHOCUTENBbHYIO TOTPEIHOCTh NPUOIMKEHHS (B IPOLIEHTAX).

Bapuanm 1
4

(3x2 +2x)-dx

O ey U1

1

Bapuanm 1

.[(6x2 —4)- dx

Bapuanm 1

O ey W

(3x2 +6x)-dx

Bapuanm 1 Bapuanm 1

j‘(ze —5)-dx

0

Bapuanm 1

(~3x2 +8x)- dx

N Sy, U1
O ey U1

(— X2 + 4x)- dx

Bpewms BeimonHeHust paboThl 45 MUHYT.

Ouenka Kpumepuu ouenueanusn
Bbruucnen uHTErpan IByMs Crioco0amMu W HaijeHa OTHOCHUTENbHAs
Omnauuno
MOTPELTHOCTh
Xopouio Brrancien uaTeTpal AByMs Crioco0amMu
Yooeremeopumenvno Beruucnen uaTerpan no ¢popmylie npsiMoyroibHUKOB
Heyoosenemsopumensro B ocTalbHBIX Cllydasix

IpakTuueckas padora 12/2 Uuciennoe nuddepeHuupoBanmne

Boruucnute f '(5 ,O)

Bapuanm 1 Bapuanum 2
Jlana Tabnuia 3HadyeHuil GyHKIuu Y = f(X): Jlana tabnuia 3HaueHuil GyHKIuu Y = f(X):
x 130 135 140 145 1,50 x 35 36 37 38 39
y 039 092 149 210 275 y 10,25 10,96 11,69 12,44 1321
Berunciure f'(1,30), f"(l,30) Brrunciure f'(3,5), f”(3,5
Bapuanm 3 Bapuanm 4
Jana tabnuna 3HadeHuit pyHKIMU Y = f(X): Jlana tabnuna 3Ha49eHu QyHKIMU Y = f(X):
X 240 242 244 246 248 x 1,30 135 1,40 145 1,50
y 076 086 09 105 1,15 y 039 092 149 210 275
Beruuciute f'(2,40), f"(2,40) Belunciure f'(1,30)
Bapuanm 5 Bapuanm 6
Jlana Tabnuia 3HaYeHuil GyHKIuu Y = f(X): Jlana tabnuia 3HadyeHui QyHKIuu Y = f(X):
x 50 51 52 53 54 X 240 242 244 246 @248
y 200 301 404 509 6,16 y 076 086 09 105 1,15

Boruucnure f '(2 ,40)

Bpems BeimonHeHus paboThl 45 MUHYT.

Ouenka Kpumepuu ouenueanun
Omauuno BepHo BbIUHMCIICHBI 00€ IPOM3BOIHBIEC, TPOU3BEICHA OIIEHKA MTOTPEITHOCTEN
Xopouwio BepHo BbIUKCIIEHBI 00€ TPOU3BOIHBIC
Yooeremsopumenvrno BepHo BEIMmCIIEHa TIEpBast MPON3BOTHAS

HeyooenemesopumenvHo

B ocranpabIx cirydadax
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Tecr 1. IIpenennbl 1 HenmpepbIBHOCTH PYHKIMIA

JlaHbl TIpenensl:

5.
2 2 X+3 2 1 ) .
1m0 o imX =2 3 im Xt |imX—3X _ 1Yex 6. lim(1+2x)°
x->5 X—5 x5 X—5 X%3X +9 x—>0X +9x liml 1+ — x=0
x—0 2X
. tg 20x L . coSTX _sinsx - 2x
7. lim 8. limsinx 9 [im 10. lim _ ER 1
o By x50 x50 14x x>0 3x im@+2x)2x  lim 1+ —
x—0 x—0 2X
13. 14. 15. 16. P, q 1
lim X3 +3x lim X2 —2x i X3 +3x i X3 + 3x Imu 18. lim——
_ _ _ _ X—0 X—® X
x>0 X2 +9 x>0 X2 49X x>0 2% 49 x-0 2x3 + 9x? 2x° +9 cos

0

1. B xakux u3 3THUX IpeaACIIOB HYKHO PACKPBITh HECONIPCACICHHOCTD 6 ?

©0
B kakux U3 3TUX IPEAeIOB HY)KHO PACKPBITH HEONPEACTCHHOCTh — 7
0

B kakux U3 3THX MPEesoB HY)KHO PACKPBITh HEOTPEIEIICHHOCTh 17 ?

B kakux u3 3tux IpeaciioB HET HeOHpeHeHeHHOCTI/I?

HpI/I BBIYMCJICHUN KaKHUX U3 OTUX HpGIlGJIOB MOXHO HCIIOJIB30BaTh HepBbe/'I 3aMean€HBHBIﬁ HpeI[eJI
. sint

lim—— =17

t—oow t

agrw D

6. Ilpu BMHCIEHWM KaKWX W3 STHX TPEIEIOB MOXKHO HCIIONB30BaTh BTOPOW 3aMedaresIbHBINA TIperient

Iim(1+}j =e?
t—o0 t

7. Tlpu BeIYMCIEHUM KAaKMX U3 3THX MPEAEIOB MOKHO UCIOIb30BaTh MpaBuio Jlonuransa?
8. Kakue u3 3THX TpeIesioB SBISIOTCS KOHSYHBIMU?

9. Kakue u3 3TuX MpeaesoB sBIAIOTCS OECKOHEYHBIMU?

10. Kakue u3 3TUX TPEETOB HE ONpeesIeHbI?

11. U3BectHO, uto lim f (X) =3, limf (X) =3. Kakue U3 yTBEep»KICHHI ABJISAIOTCS HCTUHHBIME?
X X

11-1. Touka Xo ABJISIETCS TOUKOM YCTPAHHUMOTO pa3pbiBa JaHHON (YHKIIUU.

11-2. Touka Xo MOXKET ObITh TOUKOH YCTPaHMMOTO pa3pbiBa JaHHON (YHKLIUH.

11-3. B Touke Xo 1aHHast QYHKIHS SBIISIETCS HEMPEPHIBHOM.

11-4. B Touke Xo 1aHHast (QyHKIMS MOXKET ObITh HEMPEPHIBHOM.

11-5. Touka Xo ABJISIETCSI TOUKOM pa3pbIBa MEPBOTO poja TaHHOU (DYHKITHH.

12. Mssectno, aro lim f(x)=3, lim f(x)=5. Kakue u3 yTBepiIeHuii ABIAIOTCS HCTHHHBIME?
o X

12-1. Touka Xo SIBISIETCS] TOYKOH pa3pbIBa MEPBOTO POAA JAHHOHW (DYHKITHH.

12-2. Touka Xo sIBJISIETCS] TOUKOM pa3pbiBa BTOPOTO poJia JaHHOW (YHKIIHH.

12-3. Touka Xo MOKET OBITh TOYKOH pa3phiBa MMEPBOTO POJIA JAHHON (yHKITHH.

12-4. Touka Xo MOKET OBITh TOUKOI pa3pbIBa BTOPOTo pojia JaHHOH (YHKITUH.

12-5. B Touke X, maHHast QyHKIHS MOKET OBITh HEMPEPHIBHOK.

13. Missectno, aro lim f(x)=oo, lim f(x)=5. Kakue u3 yrBepi/ienuii sBIsSIOTCS HCTHHHBIMU?
X—>Xg X—>Xg
X<Xg X<Xg

13-1. Touxka Xo sIBJISIETCS] TOUKOM pa3pbIBa MEPBOrO POAA JaHHOM (DYHKITHH.
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13-2. Touka Xo ABJISIETCS TOUKOU pa3pbiBa BTOPOTO PoJia JaHHOH (YHKITHH.
13-3. Touka Xo MOXKET OBITh TOUKOH pa3pbIBa MEPBOTO PO/IA JAHHOM (DYHKIIUH.
13-4. Touka Xo MOXET OBITh TOYKOH pa3pbiBa BTOPOTO poja TaHHOU (DYHKITHH.

13-5. B Touke Xo 1aHHast (QYHKIHS MOXKET ObITh HEMPEPHIBHOM.
2

14. Jlana pynkmus y = x“+1
X+5

. Kakue u3 yrBepx1eHuM ABJISIOTCS UCTUHHBIMU?

14-1. B touke X =5 nanHas QyHKIUS HEPEPHIBHA.
14-2. Touka X =5 sBIsAETCS TOYKOH YCTPAaHUMOTO pa3phbiBa TaHHOW ()YHKIIUH.
14-3. Touka X =5 sABnsAeTCS TOYKOI pa3phiBa MEPBOro poJia JAHHON (YHKIIHH.

14-3. Touka X =5 sABnseTCS TOYKOI pa3pbiBa BTOPOTrO poja TaHHOW (PYHKIIHU.
2

X .
15. [lana pynkuus y = . Kakue u3 yrBepxaeHuil sSBISIIOTCSI ICTUHHBIMU?

15-1. B touke X =2 maHHas (GyHKIUS HETIPEPHIBHA.
15-2. Touka X =2 SBISETCS TOUYKOW YCTPAHUMOTO pa3pbiBa JaHHOW ()YHKITUH..
15-3. Touka X =2 sBisETCS pa3pbiBa MEPBOrO PoJia JaHHON (YHKIIUH.

15-4. Touka X =2 sBJIsETCS TOUYKOW pa3pbiBa BTOPOTO poja JaHHOW (YHKIUH.
2

16. lana pynkuus y = . Kakue u3 yrBepxeHui SBISIOTCS UICTUHHBIMU?

X—3
16-1. B touke X =3 maHHas QyHKIHS HENPEPHIBHA.
16-2. Touka X =3 sABIAETCS TOYKOH YCTPAHUMOTO pa3pbiBa JaHHOU (DYHKIIUH..
16-3. Touka X =3 sABIsAETCS pa3pbiBa MEPBOTO Pojaa JaHHOU (QYHKIUU.
16-4. Touka X =3 sABIsAETCS TOYKOI pa3phiBa BTOPOTO poja NaHHOW (PYHKIIUU.

17. [Tana ¢ynkuus Yy =tg X . Kakue u3 yrBepxaeHul sBISIOTCS UICTUHHBIMU?

V2
17-1. B touke X = 2 JlaHHasi PYHKILMS HETIpEPbIBHA.

T o o

17-2. Touka X = 2 SBJISIETCS TOUYKOM YyCTPAaHUMOTO pa3pbiBa JaHHOHN (QyHKIMH.
T .

17-3. Touka X = 2 SIBJIIETCS Pa3pbIBa MEPBOT0 poAa JaHHOU QyHKIUH.
V4 . .

17-4. Touka X = 3 ABIISIETCS TOYKOM pa3pbiBa BTOPOro poja JaHHOH (PyHKIUH.

18*. Jlana ¢pyHkuus y = [X] Kakue u3 yTBep:KaeHU SIBISIFOTCSI HCTUHHBIMU?

18-1. B touke X =1 naHHas QyHKIUsS HEMPEPHIBHA.

18-2. Touka X =1 sBiIsIETCS TOUKON YCTPAHUMOTI'O pa3pbiBa JaHHOW (DYHKIIMH..
18-3. Touka X =1 sBiIsIeTCS pa3pbiBa MEPBOTO POAa JAHHOW (DYHKIIHH.

18-4. Touka X =1 sBIIETCS TOUYKOHN pa3pbiBa BTOPOTO poJia TaHHOW (QYHKIINH.

3ameuanue. y = [X] = E(X) = int(x) (uuTaercs: aHThE OT MKC — IIeJIasi YacTh YUCIa X) — HauOoJIbIlee

1eJI0€e YMCII0, He MpeBocXoiee uncia X. [pumepsr: [056]=0, [12]=1, [-0132]=-1.

Kaxxnprit BappaHT TeCTa COACPKUT JBa U3 BormpocoB 1 — 10 u oxun u3 Bompocos 11 —17.

Bpewms BeimonHeHus tecta 15 MUHYT.

Ouyenka Kpumepuu ouyenusanusn

Omauuno JlaHBI BepHbIE MOHBIE OTBETHI HA BCE TPH BOIIPOCA

Xopouwio
Ha OJWH U3 NEPBBIX IBYX BOIPOCOB

Jlan BepHBIN OTBET HA TPETUI BONPOC U MOJTHBIN BEPHBIM OTBET XOTs OBI

Yooenemseopumenvno JlaH BepHBI TOTHBIA OTBET XOTS OBl HA OJMH U3 TPEX BOMIPOCOB

Heyoosenemeopumenvro | B ocTanpHBIX Cirydasx
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N =

3

4

N —

[\

Tecr 2. [IpousBoaHAasi U ee IPUMeHEHHE
Bapuanm 1

. 3anuImMTe CUMBOJIMYECKH ONPEACICHUE TPOU3BOAHOM QyHKIMH f (X) B JIaHHOU TOYKE X .

. lonumure JeBYIO 4YacTh PAaBEHCTBA TaK, YTOOBI MOJYYHIOCH BEPHOE YTBEPKACHUE: ...= u'v+uv’

. HaiiuTe Bemumuy yria Mesy ochio abeumce U KacaTenbHOM K kpuBoit Y = f(X) B ee Touxe ¢
abeumccoit X, , ecmn f'(X,)= NEY

. JIONHMIINTE HEJOCTAIONIME CII0BA TAK, YTOOBI MOJYYHIIOCH BEPHOE YTBEPIKICHHE: €CIIH X, — TOYKa
makcumyma ¢ynxuun f(x) n f '(XO) cymectByer, 10 f'(X,)...

. Tocpoiite cxemaruuecku rpaduk dynkimmu f(X)B OKPECTHOCTH TOUKH X, , €CIIH H3BECTHO, 4TO

f'(x,)>0, "(x,)>0.

Bapuanm 2
. 3anummTe CUMBOJIMYECKH TTPaBUiIo AudepeHnnpoBaHms CI0KHON QYHKIIUH.
JlonuiuTe JIEBYHO 4YacTh pPAaBEHCTBA TaK, YTOObI HOJYYUJIOCh BEPHOE YTBEpXKJECHHE:

!
= 1(x,)-dx.
. Haiijiute BeMumMHY yria MeXLy ochlo aGCcIice 1 KacaTesbHoil K kpuBoit Y = f(X) B ee Touke ¢
abeumccoit X, , ecmu f/(x,)= /3.
. JIonHIIMTE HETOCTAIONIHE CIIOBA TAK, YTOOBI MOTYYMIOCh BEpHOE yTBepkaeHue: ecmm f'(X)>0
Ha JIAHHOM IPOMEKyTKe, To dyHKims f(X) ... Ha 9TOM MpOMexKyTKe.
. Toctpoiite cxemaruuecky rpaduk dyHkimu f(X)B OKPECTHOCTH TOUKH X, , €CIIH H3BECTHO, YTO
! "
f'(x,)<0, "(x,)>0.
Bapuanm 3

. 3anumuTe CUMBOJIUYECKH NMPaBUIIO AMPPEpEeHINPOBAHNS TPOU3BEIECHUS ABYX (QYHKIIHM.
Jlomummre JeByr0 YacTh PaBEHCTBA TaK, 4YTOObI TIOMYYMJIOCH BEpPHOE YTBEpP)KICHHUE:

00— (x,)
o= lim—z,
X—=Xo X=X,

. Haiimute Benu4uHy yria MexXIy OCbi0 aOCIIMCC M KacaTeabHOH K KpuBoi Y = f (X) B €€ TOYKE C

aGemmcecoit X, , ecmu f'(x,)=1.
. JIONMIITATE HEOCTAOIINE CJIOBA TAK, YTOOBI MOTYYHIOCH BepHOE yTBepiaeHue: ecmu f"(x)>0

Ha J]AHHOM TIPOMEXKYTKe, To pynkuus f(X) ... Ha 5TOM IpOMEKyTKe.
. HocTpoiite cxematiueckn rpaduk GyHkuun f(X)B OKPECTHOCTH TOUKH X, , €CITH H3BECTHO, UTO

’ _ "
f'(x,)=0, f"(x,)>0.
Bapuanm 4

. 3anMIIITe CUMBOIMYECKH ONpe/IeNeHne IPOon3BoHOi Gyrkimu f (X) B MpoM3BOIBHOIM ToUKe X .
. Jlommimmre JIeByr0 4acTh paBEHCTBA TaK, YTOOBI IOJNYYHIIOCH CIIPABEIIMBOE YTBEPIKICHHE:

..=S(t).
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3.

Haiinute BelMuuHy yriia MeXKIy OChIO aOCIMCC M KacaTeabHOM K kpuBod Yy = f (X) B €€ TOYKE C

V3

abeumccoit X, , ecmn f'(x,)= 3

4. I[OHI/ILHI/ITC HECOOCTAOIUC CJIOBA Tak, YTOOBI MOJIYYHJIOCH BEPHOC YTBCPIKACHHUC: CCIIN XO — TOYKa

N —

[EEN

MuHEMyMa QyHKIMA U f '(XO) cymiectByer, 1o f '(XO ) ..

. Moctpoiite cxemarnyecku rpadpuk GyHkium f (X)B OKPECTHOCTH TOYKH X, €CJIH MU3BECTHO, YTO

f'(x,)>0, "(x,)<0.
Bapuanm 5

. 3anuImTe CUMBOJIUYECKH MPaBUiIo AUPPEepeHINPOBAHNUS YACTHOTO ABYX (PYHKIIHIA.
. Jlonmummure 5eBy0 YacTh paBEHCTBA TaK, 4TOOBI IOJYYMIIOCH CIPABEUIMBOE YTBEPKICHHE:

.=S"(t).

. Haiinure BenmumHy yriia MeXmy OCbIO aOCIMCC M KacaTeNbHOW K KPUBOH Y = f(X) B €€ TOYKE C

V3

abemmccoii X, , ecmu f'(x,)= 3

. HOHI/II_HI/ITG HECOOCTAaromue CJIOBa Tak, YTOOBI IMOJIYYHJIOCh BEPHOC YTBCPIKACHUC: €CIIN f ’(X) <0

Ha JaHHOM IIPOMCIKYTKE, TO q)YHKHI/IH f (X) ... Ha 9TOM IIPOMCIKYTKE.

. [Moctpoiite cxemarnyecku rpadpuk GyHkun f (X)B OKPECTHOCTH TOYKH X, , €CJIM U3BECTHO, YTO

f'(x,)<0, f"(x,)<0.
Bapuanm 6

. 3anUIINTE CHMBOJIMYECKU TPaBUWIIO T (HEepeHITUPOBAHUS CYyMMBI ABYX (DYHKITHI.
. Jlonummre JieByl0 4acTh paBEHCTBAa TaK, 4TOObl IOJYYMIIOCH CIPABEUIMBOE YTBEPKICHUE:

_uv—uv'

V2

. Haiimute Benu4uHy yria MexXIy OCbl0 aOCIMCC M KacaTeIbHOM K KpuBoil Yy = f (X) B €€ TOYKE C

abcrmccoit X, , ecmu f ’(XO ) =-1.

. JIONMIITHTE HEIOCTAOMIME CITOBA TaK, YTOOKI MOTYdHIOCH BEpHOE yTBepskaenue: ecmn f"(x)< 0

Ha JaHHOM IIPOMCKYTKE, TO (I)YHKI_H/IH f (X) ... Ha 9TOM IIPOMCIKYTKE.

. Ioctpoiite cxemarnuecku rpadpuk QyHkimn f (X) B OKPECTHOCTH TOYKH X, , €ECJIU U3BECTHO, YTO

f'(x,)=0, f"(x,)<0.

Bpewms BeimonHeHus tecta 15 MUHYT.

Ouyenka Kpumepuu oyenueanusn
Omnuuno JlaHbI BepHBIE OTBETHI Ha BCE 5 BOIPOCOB
Xopowo JlaHbl BepHbIe OTBETHI Ha 4 Bompoca

Yooeremeopumenvro JlaHb1 BepHBIE OTBETHI Ha 3 BOIpoca

Heyoosenemsopumenvro | B ocTanpHBIX CITydasx

Tect 3. UcciienoBanne GyHKIIUM ¢ IOMOIILIO MPOU3BOTHBIX
Jlan rpa¢uk pyHkmm y = f '(X). Hanpure:
1. IHTepBalibl HEIPEPHIBHOCTH U TOYKHU pa3pbiBa PyHKIMU f (X)
2. lHTepBaibl Bo3pacTaHus U yobiBaHus pyHKIuU f (X) .
3. Touku MUHIMYMa ¥ TOYKH MakcuMyma GyHKiun f (X)
4. VIHTepBaIIbl BHITYKJIOCTH U BOTHYTOCTH rpaduka GpyHkuuu f (X)
5. AGcuuccenl Touek nepernda rpaduka ¢y f (X) .
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Bapuanm 1 Bapuanm 2 Bapuanm 3
y Y y
| 1 X 1 x] 1 /
\ AN / X
Bapuanm 4 Bapuanm 5 Bapuanm 6
y y y
/ /
/ X7 X7
1 1 1
/ ol

Bpewms BeinmonHeHus tecra 15 MunyT.

Ouenka Kpumepuu ouenueanusn
Omauuno JlaHbl BepHbIe OTBETHI Ha BCE 5 BOIPOCOB
Xopowo JlaHbl BepHbIe OTBETHI Ha 4 Bompoca

Yooenemsopumenvro JlaHbI BepHBIE OTBETHI Ha 3 BOIpoca
Heyoosnemsopumensro B ocTalbHBIX Cllydasix

Tect 4. HeonpenesieHHBII U onpeieIeHHbI HHTErPaJibl, HX CBOIiCTBA

Bapuanm 1
1 - 3. lonucats HeOCTAIOLINE CIOBA TaK, YTOOBI MOTYyYHIIOCh BEPHOE YTBEPKACHHE
1. Heonpedenenuvim unmezpaiom om 0aHHOU QYHKYUU HA OAHHOM UHIMEPBALe HA3bIBACTNCA . ..

a) ... QYHKIMS, TIPOU3BOIHAS KOTOPOU paBHA JAHHOU (PYHKITHH.

0) ... MHOXECTBO BCEX MEPBOOOPA3HBIX NaHHON (DYHKIIMK HA JAHHOM HHTEpBAJe.

B) ... IpeIeN IOCJIeI0BaTeIbHOCTH HHTETPAIbHBIX CYMM, KOTJa 4YHCIO pa3OHMeHHI JIaHHOTO
MPOMEKYTKA CTPEMHUTCS K OECKOHEYHOCTH.

T) ... IPEJeI OTHOIICHHS MPUPANICHUS PYHKIMH K COOTBETCTBYIONIEMY MPHUPAILICHHIO €€ apryMeHTa,
KOT'J1a TIpUpalieH|e apryMeHTa CTPEMHUTCS K HYJIIO.

n) Ceoti sapuanm omeema.

2. Ilepsoobpasnas no ceoeil Mamemamuiecko npupooe — dmo ...

a) ... QyHKIMSL.

0) ... 6ECKOHEUYHOE MHOKECTBO (PYHKITHIA.
B) ... YHCIIO.

T) ... HEKOTOPOE MHOXKECTBO YHUCEI.

n) Ceoti sapuanm omeema.

3. Ecam cymecTByeT omnpenesieHHbIM MHTErpajg OT AaHHOW (QYHKIMM Ha JaHHOM OTpe3Ke, TO (QYHKIHS
Ha3bIBAETCH ... HA 3TOM OTpPE3KeE.
4. ChopMynupoBaTh TEOPEMY O BBIUMCIICHHH ONPEAETIeHHOro HHTerpaia no gopmysne Hetorona — JleiiOnumna.

!
5. Jloncarh CBOMCTBO MHTErpaja: q f(x) dX) =..

Bapuanm 2
1 — 3. JlonucaTh HEJOCTAIONINE CIIOBA TAK, YTOOBI MOJIYYHIIOCH BEPHOE YTBEPKICHHE
1. Ilepsoobpasnoil Oannol pyHKYUU HA OGHHOM UHMEPBAe HA3bIGACMCS ...

a) ... QYHKIMS, TPOU3BOIHAS KOTOPOU paBHA JTAHHOW (DYHKITUH.

0) ... MHOXeCTBO BceX NepBOOOPA3HBIX NaHHOH (PYHKIIMU HAa JAHHOM HMHTEpBaJe.

B) ... Ipenen MOCIeJOBaTeNbHOCTH HHTETPAJbHBIX CYMM, KOTAAa YHWCIO pa30MEeHUl HaHHOTO
IPOMEKYTKA CTPEMHTCS K OECKOHEUHOCTH.
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T) ... IpeJiel OTHOIICHHSI MpUpanieHus: PyHKIMU K COOTBETCTBYIOMIEMY MPHUPAIICHHIO €€ apryMeHTa,
KOTJIa PUPAIICHUE apryMeHTa CTPEMHUTCS K HYJTIO.
n) Ceoii sapuanm omeema.
2. Heonpedenennvlii unmezpai no ceoeti Mamemamuieckol npupooe — 3mo ...
a) ... GyHKIHSL.
0) ... 6eCKOHEUHOE MHOXKECTBO (PYHKIIHIA.
B) ... UUCIIO.
T) ... HEKOTOPOE MHOKECTBO YHCEL.
n) Ceoii sapuanm omeema.

3.CymmaBuga S, =f(x ) -AX + f(X,) - AX, +...+ T(X, ) AX,, Hasvieaemcs ...
4. ChopMynHrpoBaTh TEOPEMY O TEOMETPUIECKOM CMBICIIE OTIPEAETICHHOTO HHTErpaa.

5. loricath CBOMCTBO MHTETPAIA: J. f'(x)dx =...

Bapuanm 3
1 — 3. [lormcaTh HEAOCTAIOIINE CIOBA TAK, YTOOBI TOTYIHIIOCH BEPHOE YTBEPKICHHE
1. Onpeoenennvim unmezpanom om OanHHoOU GYHKYUU HA OGHHOM OMpe3Ke HA3bl8AemC s ...
a) ... QyHKIHS, TPOU3BOIHAS KOTOPOH paBHA JaHHOU (QYHKIIHH.
0) ... MHOXECTBO BCEX MEPBOOOPA3HBIX JaHHON (PYHKIIUU HAa TAHHOM UHTEpBaJe.
B) ... TpeIen IOCIEeIOBAaTEIbHOCTH HHTErPAJIBHBIX CyMM, KOTJa YHCIO pPa30MeHHH JTaHHOTO
MPOMEXYTKa CTPEMHUTCSI K 0ECKOHEYHOCTH.
T) ... Ipeen OTHOUICHHS pHpanieHus QYHKIIMH K COOTBETCTBYIOIIEMY ITPUPAIICHHIO €€ apryMeHTa,
KOT/Ia PUpPAIIECHIE apTyMEeHTa CTPEMHUTCS K HYJIIO.
n) Ceoti sapuanm omeema.

2. [Ipoussoonas no ceoeti MamemMamuyeckol npupooe — 3mo ...

a) ... GyHKIHSL.

0) ... 6ECKOHEUHOE MHOXKECTBO (PYHKIIHIA.
B) ... UHCIIO.

T) ... HEKOTOPOE MHOYKECTBO YHCEIL.

n) Ceotl sapuanm omeema.

3. Ecoim pynkuus T (X) HenpepbiBHA M HeoTpuuaTeNnbHAas Ha OTPE3Ke [a;b], T0 (urypa, orpaHuYeHHas
manuamu Y = T(X), y=0, X=a, X=Db, naseisaercs ...
4. ChopmMynHupoBaTh TEOPEMY O MHOMKECTBE TIEPBOOOPA3HBIX NaHHOH (QyHKIHY.

5. Jlonicath CBOMCTBO MHTETPAIA: J c- f(x)dx=...

Bapuanm 4
1-3. I[OHHC&TL HEAOCTAOIIHUE CJIOBA TaK, YTOOBI IMMOJIYUHJIOCHh BEPHOC YTBCPIKACHUC

1. Queypa, oepanuuennas aunuamu X =a,X=0b,y=0,y= f(X), A6715emcsl KpUGOTUHENHOU mpaneyueti,
ecnu ...
a) ... Ha OTpe3Ke

[a b] pynkmus |
0) ... Ha OTpe3Ke [a;b] pynkmus |
[a:b]

—

X) HETPEpHhIBHA.

X) HETpepbIBHA U f(x) 0
dynkuums f 0
r) ... HAa OTpPE3Ke [a;b] Gynxmus |
n) Ceoti 6apuanm omeema

+
B) ... HA OTPE3KE |a, x) menpepbiBHa 1 f(X)>
X)

A~~~

HenpepbiBHA U T (X) <0

2. Onpedenennbiii uHme2pa no c80el MAMeMamuiecKkol npupooe — Mo ...

a) ... QyHKIHSL.

0) ... 6eCKOHEUHOE MHOKECTBO (PYHKIIHH.
B) ... YHCIIO.

T) ... HEKOTOPOE MHO)KECTBO YHMCEIL.

n) Ceoti sapuanm omeema.

3. Eciu umcno n paB6I/IeHI/Iﬁ OTpEC3Ka [a, b] CTPECMUTCH K OCCKOHEUYHOCTH TaK, 4TO AJTHHBI BCCX YaCTHYHBIX

OTpe3KoB cTpemsTes K Hymmo, u cymectsyer npexen Hm(f(x, )- Ax, + f(x,)- AX, + ...+ f(x,)-Ax, ), To
n—o0

3TOT MPENETT Ha3BIBACTCH ...
4. ChopMyupoBaTh TEOPEMY O JJOCTATOYHOM YCIOBUH HHTETPHUPYEMOCTH QYHKIIUH Ha JJAHHOM MTPOMEIKYTKE.
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5. loricath CBONCTBO MHTETpAIA: J f,(xX)dx+ j f,(x)dx =...

no

10.
11.

12.
13.
14.

15.
16.

17.
18.
19.
20.

21.
22.

24

Bpewms BeimonHeHus Tecta 15 MUHYT.

Ouenka Kpumepuu oyenusanus
Omauuno JlaHBI BepHbIE OTBETHI Ha BCE 5 BOIPOCOB
Xopowio JlaHbl BepHbIe OTBETHI Ha 4 Bompoca

Yooenemeopumenvro JlaHb1 BepHBIE OTBETHI Ha 3 BOIpoca
Heyooenemsopumenbno B ocTadbHBIX CITydasx

2.2. 3ajaHus AJ5 NPOBeIeHUs IK3aMeHa
2.2.1.11epeyeHb BONMPOCOB K IK3aMEHY

Teopemuttecxue 6onpocol

Martpuupl. /leficTBus Hax MaTpuLlaMHy, UX CBOMCTBA.

Onpenenurenu BTOPOro U TPETHETO MOPSIAKA, UX CBOMCTBA.

Pemrenue cucteMbl Tpex JTMHEWHBIX YPaBHEHUN € TpeMs epeMeHHbIMHU 110 popmynam Kpamepa
u MeroaoM ["aycca.

KomruiekcHoe yuciio. JIeHCTBUS HajJ KOMIUIGKCHBIMU YHCIAMH B anreOpandeckoil (opme.
['eomeTpuueckoe npencTaBieHre KOMIUIEKCHBIX YUCEN.

AnreOpanyeckasi, TpPUTOHOMETpUYECKAss M IOKa3zaTelbHas (OPMbl KOMILJIEKCHOTO YHCIA.
Ilepexoa oT 0HOM (HOPMBI KOMIUIEKCHOTO YHCA K JPYTOM.

JleiicTBUSI HaJl KOMIUIEKCHBIMH YMCJIaMU B TPUTOHOMETPHUECKOM U MOKa3aTeabHO opmax.
Onpenenenus u cBoiicTBa npenenos ¢pynkmuu f(X) mpu X — +oo nnpu X — X,. [IpaBuna

PacKpbITUSL HEOIIpeIeTIeHHOCTEN. 3aMmedaTebHbIe IPEIEIb.

Onpenenenus GyHKIHMH, HEIPEPHIBHOM B TOUKE U HA IPOMEXYTKE. TeopeMbl O
HENPEPHIBHOCTU CYMMBI, IPOU3BEACHUS U YACTHOTO JIBYX (pyHKIMHA. THUMBI TOUEK pa3pbIBa.
BeprtukanbHble, FOpU30HTAIBHBIE U HAKJIOHHBIE ACUMITOTHI Tpaduka QyHKIHMH.
Omnpenenenue npon3BogHOM. Teopema o HenpepbIBHOCTH U PepeHnnpyemMoit PyHKITUH.
[TpaBuna nuddepeHMpoBaHus CyMMBI, IPOU3BEICHHS, YACTHOTO ABYX (YHKIIMH, CII0KHON
¢byskun. [Ipor3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKITH.

OnpeneneHHblil UHTETPall, €r0 CBOMCTBA.

@u3NYECKUl CMBICT IEPBOM M BTOPOM MPOU3BO/IHBIX.

Huddepenunan pyHkimu, ero reomerpuueckuit cMmoici. [Ipumenenue quddepennmana K
MPUOIMKEHHBIM BBIYUCIICHUSM.

ITpouzBoansie u nudpepeHrans Beicux nopsakoB. @opmyna Teitnopa.

Turel MOHOTOHHOCTH (YHKLIMU. J[ocTaTOUHBIE YCIIOBHUS MOHOTOHHOCTH (DYHKIIUH Ha JAHHOM
IIPOMEXKYTKE.

Touka MUHHMYMa, TOUKa MaKCUMyMa, TOYKa 3kcTpemyMma (yHkunu. Heobxoaumele u
JIOCTaTOYHbIE YCIIOBUS SKCTpeMyMa (YHKIIUH.

BhImykiocTs Ui BOrHYTOCTh Ipaduka GyHKIUN Ha JaHHOM poMexyTke. Touka nepernda
rpaduka. JloctaTrouHble YCIOBUS BBITYKIIOCTH U Nepernda rpaduka.

Haubonbiiee u HanMeHblee 3Ha4eHUs (QYHKIUU HA TaHHOM IPOMEXKYTKE.

3amaun Ha BEIOOp HAMJTYYILIETO peIIeHusl.

[TepBooOpa3nas. Teopema 0 MHOKECTBE TIEPBOOOPA3HBIX JaHHOW (DYHKITUH.
HeomnpeneneHnHslii HHTErpai, ero OCHOBHBIE CBOMCTBA.



23.

24.
25.

26.
217.
28.
29.
30.
31.
32.
33.

34.
35.

36.

37.
38.

39.
40.
41.

42.
43.

Brruncnenue HeonpeneaeHHbIX HHTErPAJIOB HETTOCPEICTBEHHBIM HHTETPUPOBAHUEM,
MOJCTAaHOBKOM U IO YaCTSIM.
OrnpeneneHHblid HHTErpall, €ro CBOMCTRA.
Brruucnienue onpeneneHHOro nHTerpaina mno gopmynne Hetotona-JIeiibnuna, moicTaHoBKOM 1
IO YacTsIM.
[Tmomane KpUBOJIMHEWMHOW Tpaneuuu. I'eoOMeTpUYECKUiA CMBICH ONPEAEIIEHHOTO HHTErpaia.
Brruncnenue mroniaaeii KpUBOJIWHEHHBIX QUTYD.
[IpuMeHeHre UHTETPAIOB K PEHICHUI0 (PU3NIECKUX 3a/1a4.
JuddepenunanbHoe ypaBHEHUE, €T0 MOPSIIO0K, OOIIEe U YaCTHBIE PEIICHUS.
JuddepeHunansabie ypaBHEHUS BUa Y = f(X), y" = f(x).
Juddepenunanbabie ypaBHEHUS IEPBOTO MOPSIKA C pa3ISISIONIMMUICS TEPEMEHHBIMHU.
OnHOpOAHBIE M HEOAHOPOIHBIE JTUHEHHBIE MU (epeHIMaNTbHbBIE YPaBHEHNUS TIEPBOTO MOPSIIKA.
Opnopoaubie nuHelHbIe TuddepeHIaibHble YpaBHEHHUS BTOPOTrO MOPSIKA C OCTOSHHBIMU
KO3 PHUIHEHTAMH.
JuddepennnanbHoe ypaBHEHHE TAPMOHUYECKUX KOJICOAHUMH.
[NousiTre 0 3a1auax KOMOMHATOPHUKH. [[pHHIINT CIIOKEHHS M IPUHIUIT YMHOKEHHUSL.
Pasmerenus, nepecTaHOBKH, COYETAHUSI.
CrnyuvaiiHoe coObITHE. DIeMEHTapHbIe UCXO0/bI onbiTa. Kiaccuueckoe ornpeaeneHie BEposTHOCTH
COOBITHSL.
Cymma coObiTuii. TeopeMbl 0 BEpOSITHOCTA CYMMBI COBMECTHBIX ¥ HECOBMECTHBIX COOBITHIA.
[Tpouzsenenue codbITHil. TeopeMbl 0 BEpOSATHOCTH MPOU3BEICHHS 3aBUCUMBIX M HE3aBUCHMBIX
COOBITHIA.
Cnyyvaitnas BenmuuHa. Juckpernas ciyuaitnas sennduna (J{CB). 3akon pacnpenenenus ICB.
Oynkuus pacnpenenenus BepostHocter JICB. Maremarnueckoe oxunanue u aucnepeust JICB.
OcHoBHbIE 337]a41 MATEMAaTUYECKOM CTaTUCTUKU. | eHepaabHasi COBOKYITHOCTh U BBIOOpKA.
Cpennee BeiOOpouHOE. Moj1a 1 MenaHa.
[ToHsITHE O YUCICHHOM UHTETPUPOBAHUU.
[Tonsatue o uncnenHoM auddepeHnrpoBaHIH.
[Tonatue o uucieHHoM pemeHMH 3aaauu Komm g oObIKHOBEHHOTrO U epeHaIbHOIO
YpaBHEHHUs IEPBOTO MOPSIJIKA.

Ilpakmuueckue 3a0anus

Janbl Matpunsl A = 2 _i u B= _i ) Haiitu marpuniet 4-A-3-B, A-B,
B-A.
X, + 2x, + 3x;, = -13,
Pewuts cucremy: § 2X, + 4X, — 5X; = 18, wmeromom I'aycca.
33X, - X = 4X, = 6
X — 4x, + 3%, = 15,
Pemmrts cucremy: < 4, — 5X, + 2X; = 29, no dpopmynam Kpamepa.
X, - X, — 4%, = 8

[IpencraButh KOMIUTeKCHOE uncio Z=53+98-1 B mokazarenbHOW (opMe, BBIYMCIHB €ro
apryMEHT C TOYHOCTBIO JI0 OJTHOTO Tpajyca.

IIpe/cTaBuTh KOMIIEKCHOe umcno  Z =38-e” B anreGpamdeckoil (opMe, BHIUHCIHB
JeWCTBUTENBHYIO U MHUMYIO YacTu 4ucia ¢ Tounoctsio 0,01.

5-11
Bemaucnurs: —.
3+4i
0,78-(c0s128° +i - sin128°)
Breraucnurs: .

59-(cos73° +i-sin73°)
Brraucnurs: (6 8- ) (1,9 e )
Jane! MHOKeCcTBA A = {1,3,5,7,9} nubB= {1,2,3,4,5}.Ha171m mHOkectBa AUB, AnNB, A\B u B\A.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28.
29.

30.

31.

32.

33.

26

Haiitu nexapToBo Npor3BeicHIe MHOKECTB A = {1,2,3} u B= {a,b}.

x?—25
Berurciuts npenen: lim .
x5 X —5x

X—16
Berancnuts npegen: lim

x—16 \/_ 4

X* +6X
Berancnuts npenen: lim :
x>0 4x% 3

sin9x
Brraucnuts npegen: lim .
x=0  BX

4
Beraucnuts npenen: lim (l+ 5x)§ )

x—0

x—0

4
Berunciuts npenen: lim (1 - ?Xj

HccnenoBaTh Ha HENPEPHIBHOCTD (DYHKIUIO

Hccnenosath Ha HCTIPCPBIBHOCTD Q)YHKHI/II-O

HccnenoBaTh Ha HENPEPHIBHOCTD (DYHKIUIO

HccnenoBaTh Ha HENPEPHIBHOCTD (DYHKIUIO

HccnenoBaTh Ha HENPEPHIBHOCTD (DYHKIIHIO

CocTaBUTh ypaBHEHHS ACUMIITOT KPHBOW Y =

Beruucmuts (1), ecm f(x)=6x° X

x? -9
f(x)= )
(X)==—

X+
fix)=——.
(X)=-—3

X3, x<1
fX — i) i
) {5—X, x>1

sinx, x<0,
X)=
( ) {\/; x>0

6
f(X): ;, X<O,

cosx, x=0

X2
-3

Beraucmuts f'(0), ecm f(X)=cos4x +In6x.

Beraucmts y'(0), ecmn Y = sinx- (4 —e* )

sin2x
B ‘(0 f(x)= :
BIYMCIINTh ( ), eciu (X) Ax a1
Berunciouts f ’(5) ,eciu f (X) =/8Xx+9.
Beraucuts f/(2), ecm g(x)=In (4X + 25)
Brerauciuth f(l), eciu ( ) x-Inx.
2
Beranciuts df (0), ecmn f(x) = X"+ 3 :
COS X

Teno maccoil 4 ke JBHXKETCS MPSMOJIMHEHHO IO 3aKOHY

KHHETHYECKYIO SHEPTHIO Tena B MOMeHT t=4c.

Teno aBMXkeTCs NMPSAMOJIMHENHO IO 3aKOHY
CKOpOCTb Tena paBHa 4 mlc ?

Teno macco 5 ke ABUKETCSA INPSAMOIUHEN

JEMCTBYIONIYIO HA TEJIO B MOMEHT 1= 3ec.

S(t) = 5t? +24t+7. B Kakoii MOMEHT BpEeMEHH

HO IO 3aKOHY S(t) =t* +14t+9. Haiitu cuny,

S(t)=-3t* + 24t +9. Haiitu



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.

Teno aBuXkeTcss NPSMOJIIMHEWHO MO 3aKOHY S(t): 2t® —5t* +4t+9. B xaKoif MOMEHT BpeMeHH
yCcKOpeHue Tena paBHo 26 mlc? ?

KonnyecTtBo 31eKTpuYecTBa, MPOXOASIIETO uepe3 IONEpPEeYyHOe CEYEHHE MPOBOJHHMKA 3a
IIPOMEXYTOK BpeMeHH oT 0 ¢ 10 t ¢, onuckIBaeTcs ypaBHEHUEM q(t) = 2c0s3t . HaiiTu cuiy Toka

T
B MOMEHT t = 5 C.

JlokazaTh, 4T0 GyHKIHA Y =—X° +6X° —12X+5 sBnsgercs yObIBAIOMIEH IpH X € (— oo;+oo).
HaiiTi mHTepBAIbl MOHOTOHHOCTH (GyHKIMH Y =—X° +12X° +5.

Haiiti Touku sKcTpeMyMma GyHKIuE Y = X° — 48X.

HaiiTy MHTepBaIbl BRITYKIOCTH U TOUKH Tlepern6a rpaduka pyskmmm y = X° —6x° +12.
Haiitu HawmeHbllice W HauOosbliee 3HadeHUs ¢GyHkuuun f (X) =x*+3x* —45x+10 nHa
npomexytke [0;4].

Teno nBuxeTCS NPSIMOJIMHEMHO CO CKOPOCTHIO V(t) = 1% +6t* +15t — 7. HaiiTu MakcHMaIbHYIO
CKOpOCTB TeJa.
BbruuciuThe HHTErpalL: I (1 +tg 2X)dx .

2
Berauciuts uHTErpa: IXS (x+6) dx.

I5cosxdx

Beruucnuts unTerpan: | — :
sinx+20

BbIUKCIMT HHTETPAT: Ictg X-dx.
3
Berauciuts uHTErpa: I—dx :
2 x+4
2
Berancnuth uHTErpa: Ie3x Pxdx.

Beraucnute uHTErpan: I(X +6)-cos x-dx.

(29nx+ i jdx.
Cos*” X

2x+5)° dx.
(2x+5)

Beruncinuts uHTErpant:

ot—wla

Breraucnurts HHTCErpal:

b=

10x-dx

V4+5x?

1
Breraucnurts HHTCErpal: J.
0

Borurciuts mioraas Gurypsl, orpanudeHHoi muausiMu: Y =0, y =sinX, 0<x<x
Bbrurcnuts mwiomans Gurypsl, orpanndennol muausamu: Y =0, y=3/x, x=1.

BBIUMCIUTS MIomaab GUrypsl, orpaHuueHHol muauamu: Y =0, y =12x—x*

BbIaucnuth miomas GUrypsl, orpanuueHHol muamamu: Y =0, y=x>, y=2-X

BBIYNCINTE MIOMAb GUIYpPHI, OTPAHHUEHHOMH THHIAME: Y = X +3, Y =5+ X

Teno nBukeTcs NPsIMOJIMHEWHO CO CKOPOCTBIO V(t) =12t —3t? . HaiiTu myTh, IpoiiIeHHBIH TeT0M

3a TIEpPBBIE [JBE CEKYHbI IBUKEHH.
Teno ABMKETCS MPAMOJIHMHEIHO co ckopocThio V(t)= 28— 4t . HaiiTi cpeiHIo0 CKOpocTh Tena
3a mocleIHue 3 CEeKyH/bl JBHKEHHS O OCTAHOBKH.
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MrHoBeHHas cHIa TOKa 3aJaHa ypaBHEHHEM I(t)=4sin (3t-06). Haiitu KommIecTBO

ANIEKTPUYECTBa, MPOTEKAIOIIEr0 4Yepe3 IONEpPevyHOe CEeYeHHE IMPOBOJHHUKA 32 MPOMEKYTOK
BpPEMEHU [0;0,2].
MrHoBeHHas cujia TOKa 3ajjlaHa yYpaBHCHUEM I(t)=6$in2t. Haiitu cpenHioro cuity Toka 3a

IIPOMEKYTOK BPEMEHU [0;%} .
Teno nBUKETCs NPSMOIMHENHO ¢ YCKOPEHUEM a(t) =8 — 6t . Haiitu 3aKoH OBHXEHUS Tena, €CIU K
MoMeHTy t = 2 ¢ Teno npouwto myte S =5.m u umerno ckopocts V=4u/ c.
Haiitn o6mmee pemenue mudepeHInansHOro ypapaeHus Y = 2X- 2.
Haiitu oOuiee pemenne nudpepeHnnans-Horo ypapHenus Y = (3X2 - 7)- \/Y .
= ax®-(1+y?).
Haiitu obmiee pemenne nuddepennnansHoro ypasaenus y' —5-y'—6-y=0.

Haiitu o6miee pemenue nuddepeHanibHOro ypaBHeHUS Y

Haiitu o6miee pemienue auddepennnansaoro ypasaenus y' —8-y +16-y=0.
Haiitu o6iee perienne auddepenimansaoro ypasaenus Y’ +10-y'+29-y =0.
Haiitu obmiee pemenne nuddepenimansaoro ypapaenus Y +36-y=0.

!

Haiitu yactHoe permenne nuddepeHnantsHOro ypaBHEHHS 0,

Y
24/x

YAOBJIETBOPSIOIIEE YCIOBHIO y(O) =1.

Haiitu yactHoe perenre quddepennuaibaoro ypapaeaus Yy —4-cosx-y =0,

YAOBIIETBOPSIOIIEE YCIOBHIO y(O) =-8.

Haiitu gactHoe pemenne auddepenimansaoro ypasuenus Y'+36-y =0, ynosnerBopsitoriee
yenosusm  Y(0)=3, y'(0)=-30.

CTyneHT MOXeT HalWTh HYXHYI0 HH(popManuio Jud0 B OJHOM U3 TPEX HUMEIOIIMXCS Y HEro
y4eOHUKOB, JINOO B CBOEM KOHCIIEKTE, JIMOO Ha OJTHOM M3 YETHIPEX M3BECTHBIX €My CAWTOB B
ceTd. CKOJBKUMU PA3TMYHBIMU CITIOCOOAMHU CTYICHT MOXKET MOJIYIUTh HHPOPMAIIHIO?
CryneHTy Hy»HO 3aKpacuTh Pa3HbIMHU LIBETaMU TP CEKTOpa KpyroBoil auarpamMmbl. CKOJIbKUMU
croco0amMM OH MOJKET 3TO C/eNaTh, UMes (hJIoMacTephl IECTH PA3HbBIX I[BETOB?

CKONBKO pa3NMYHBIX TPEX3HAYHBIX YHCEN MOXKHO cocTaBuTh U3 udp 1, 2, 3,4, 5, 6, 7, ecnu Bce
uupsl B YKciie pa3Hble?

N3 kapTodyek c OykBaMH «O», «y», «K», «B», «@» CIy4alHbIM 00pa3oM COCTaBIISIOTCS
nATUOYKBEHHbIE clloBa. KakoBa BEpOSTHOCTH TOTO, YTO OYJIE€T COCTaBJIEHO CIOBO «OYyKBa»?
Jlig curHanu3auuu o0 aBapuu YCTaHOBJIEHBI JBa HE3aBUCUMO PaOOTAIOIIMX CUTHAIU3ATOpA.
IIpu aBapuu mnepBBI CUTHAIM3aTOp cpabaTbiBaeT C BeposTHocThio 0,9, a BTOpoH C
BepoaTHocThIO 0,8. HaliTu BEposSTHOCTH TOT0, YTO IPU aBapuM CcpadoTaroT 00a CUrHAIU3aTopa.
Jlyig curHanuzauuu 06 aBapuu YCTaHOBJIEHBI J]BA HE3aBUCHUMO paboTarolux curHanusaropa. [Ipu
aBapuy MEPBbI CUTHATN3ATOP cpadaThiBaeT ¢ BeposTHOCTHIO 0,9, a BTopoii ¢ BepositHOCThIO 0,8.
HaiiTi BeposITHOCTH TOTO, UTO MPH aBapuu cpadbOTaeT XOTs Obl OJMH CUTHATIU3ATOP.

B nByx fAmmkax HaxoAATCS OAMHAKOBBIE JETAIN OT Pa3HbIX MpousBouTened. IlepBelii Ammk
BbIOMpaercst ¢ BeposiTHOCTBIO 0,6, BTOpoil ¢ BepostHocThio 0,4. Jletanb W3 mepBOro simmka
CTaHJapTHas ¢ BeposATHOCTHIO 0, 97, u3 Broporo ¢ BeposTHOCTHIO 0,92. KakoBa BEpOSITHOCTH TOTO,

4TO JIeTallb, CIy4aiHbIM 00pa30M BeIOpaHHas U3 CIy4ailHO BHIOPAHHOTO SAIIUKA, CTaHIapTHAs?
2

Bbruuciute uHTErpan ngdx OpUOJIMKEHHO 10 (OopMyse MPSMOYTOJbHUKOB, B3SIB YHCIIO
0

pa36buenuii otpezka N =10. OueHUTH NOTPENTHOCTH NPUOIMIKEHHS.

2.2.2. Kputepuu olleHUBAHUS



DK3aMEHAIIMOHHBIM OUJIET COJAEPKUT OJAMH TEOPETUYECKHUH BOMPOC M JBA MPAKTHYECKHX
3a/1aHus, MOI00paHHbIC TAKUM 00pa30M, 4TOOBI OXBATUTH BCE OCHOBHBIE pa3/ieiibl H3y4aeMoro Kypca
MaTeMaTHKH.

OreHKa «OTJHYHO» BBICTABIISETCS CTYJIEHTY, KOTOPBIM BEPHO B NOJHOM 00bEME OTBETHUI Ha
TEOPETHUYECKUI BOIPOC, BEPHO pemmy 00a MPaKTUYECKHX 3aJaHusi OWjeTra W BEPHO OTBETWI Ha
JIONOJTHUTEIIbHbBIE BOIIPOCHI.

OHGHKa «X0pouI0» BBICTABIACTCA CTYACHTY, KOTOpBIﬁ B ICJIOM BC€PHO, HO HE JOCTAaTOYHO
IMMOJIHO U3JIOKUJI COACPKAHNEC TCOPETUUCCKOI'O BOIIPOCa 6I/IJIeTa, B PCHICHUHU IMPAKTHUYCCKUX 3aJIaHUM
ouiera JOIIYCTHUJI IOTPECUIHOCTH, HO BEPHO OTBETUII HA JOINOJTHUTCIBHBIC BOIIPOCHI.

OI.[GHKa «YAOBJIETBOPUTEJIBbHO» BBICTABIISACTCA CTYACHTY, KOTOpBIfI H3JIOKHUIT OCHOBHBIC
MOMCHTBI U3 TCOPCTUUCCKOTO BOIIPOCA ouiera u BCpHO PCIIMII OJHO M3 MPAKTHYCCKUX 33,,[[21HHI>1
ouiera uiau BCPHO pCUINII 00a IMPAKTUYCCKUX 3aJaHUA U B OTBETAX Ha JOINOJIHUTCIIBHBIC BOIIPOCHL
MOKa3aj 3HaHNE OCHOBHBIX MOJOKCHHUN AUCHUILIMHBI U YMCHUC IPUMCHATDL UX HA IPAKTUKC.

OI.[GHKa «HEYTOBJECTBOPUTECJIBbHO>» BBICTABIISACTCA CTYIACHTY, OTB€T KOTOpPOro HE
COOTBCTCTBYCT U3JIOKCHHBIM BBIIIC KPUTCPUAM.

29



