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HACIIOPT

®OHJIA OIIEHOYHBIX CPEJICTB IO YYEBHOM JUCIHATIAHE

MATEMATHKA
KonTponupyemsie .
Ne pOTHPY Koz xoHTpOnupyemoi HanmenoBanue
paznenbl(TeMbl)
/1 KOMIETEHIINH (UJIK €€ YaCTH) OIICHOYHOT'O Cpe/ICTBa
JUCITUTUTHHBI
1 CobecenoBanue
| JIunelinas anrebpa OIlK-2 KonTpomnsHas pabora
DK3aMeH
2 DneMEeHThI BEeKTOPHOU Cobecenosarme
' p OIlIK-2 KontponsHas pabora
anredpsl
DK3aMeH
CobecenoBanue
3. | AHanuTH4eckas OTIK-2 KonTponbHas padota
reoMeTpus DK3aMeH
4 CobecenoBanue
| Teopus npenenos OIIK-2 KonTponbHas padota
DK3aMeH
5 HuddepenunansHoe CobecenoBanue
| ucuncieHne GyHKIUH OIIK-2 KontponsHas pabora
OJIHOM TIepeM eHH O DK3aMeH
npdepenunansHoe
fllcgl(gnle)ﬂﬂg GyHKIHHA Cobecenosanue
6. Y OIIK-2 KonTponsHas padora
HECKOJIbKUX R
3auér
TepeMEHHBIX
WuTerpansHoe OIIK-2 CobecenoBanue
7. | ucuncienue GyHKIUI KonrtponeHas pabora
OJTHOM MEePEMEHHOU 3ayér
CobecenoBanue
nddepenuuansHbIe
8. Huddeper OIlIK-2 KontponsHas pabora
ypaBHEHUS R
3auér
CobecenoBanue
9. | Panmr OIlIK-2 KonTponbHas padota
DK3aMeH
Teopust BeposiTHOCTEN U CobecenoBanue
10. | maTemaTHUeCKast OIIK-2 Kontponwshas pabora
CTaTUCTHKA DK3aMeH
HEPEYEHDb OLHEHOYHBIX CPEJACTB
Ilpencrasiienne
HaumeHoBaHue
Ne Kparkas xapakrepucruka OLIEHOYHOT0
OLIEHOYHOT0
n/n OLIEHOYHOI0 CpeIcTBa cpeacTBa
cpeacrBa
B ponpe
CpeCTBO KOHTPOJIsl yCBOCHHSI y4eOHOTr0 MaTepuaa
TEMBI, pa3aciia i pa3aciioB JUCIIUITIINHBI Bompocksr
CobecenoBanue > Past pasi et ’ P
1 OpraHM30BaHHOE KaK yueOHOE 3aHSTHE B BH/IC 1o Temam/paszenam /
co0ecenoBaHUs yueOHOE 3aHSATHE B BUIIE JTACTIATLTAHBI
co0eceI0BaHMsI MPEToIaBaTesl ¢ 00yYAIOIIUMHUCSL.
CpencTBo MpoBepKkr YMEHHUI TPUMEHSTh Komnnekr
KoHnTponbHas et POBEPIH yM p
2 a60Ta IMMOJIYYCHHBIC 3HAHUA AJIA PCUICHHUA 3a1a4 KOHTPOJIBHBIX
p ONpe€aACJICHHOI'O TUIIa 110 TEME UJIN 33.,[[8.HPII>1 110




pazzeny y4eOHOH TMCIUILIMHBL. BapHaHTaM
CpenCcTBO MPOBEPKU 3HAHUN, YMEHU, BIIAJICHUM, Kommnekr
3 Ok3ameH MPHOOPETEHHBIX 00YYAOIIMMCS B TEUEHUE CEMECTPA. | IK3aMEHAIIMOHHBIX
OunseToB
4 Jauér CpencTBo MpoBepKy 3HAHUH, YMEHUH, BIAJICHUN, Komrmnekr 6unero
MpHOOPETEHHBIX 00YYAaOIIMMCS B TEUEHUE CeMeCTpa. | JUId 3a4éra

HEPBBI CEMECTP
BOITPOCHI 1)1 COBECEJOBAHUS (TEKYIIUW KOHTPOJIb)

Paznen: «DneMeHThl BEKTOPHOM anredpsi»

1

2.

w

o

IS

. I[eKapTOBbI NpsAMOYTOJIBHBIC CUCTEMbI KOOPAWHAT HA IMJIIOCKOCTU U B IPOCTPAHCTBC.

[TonsipHas cucremMa KOOpAMHAT.

Bexkropsl. JInHelHbIE onepanuy HaJ BeKTopaMu. JINHEWHO HE3aBUCUMBIE BEKTOPBI.
bazuc, pa3noxeHnue o 6asucy.

[Ipoeknun BekTopa Ha ocu koopauHat. Koopaunatel Bektopa. [[nnHa Bekropa n
HaIpaBJISIOLIME KOCUHYCBI. Y CI0BUS KOJUIMHEAPHOCTH BEKTOPOB.

CkanspHoe pon3BeeHIE BEKTOPOB U €ro CBOMCTBA.

VYros Mexny BEKTOpaMH. Y CJI0BHUE NEPIEHAUKYIIIPHOCTH JIBYX BEKTOPOB.
MexaHn4eCcKui CMBICH CKaJSIPHOTO ITPOU3BECHUS.

BekTopHOE U cMelaHHOE TPOU3BENEHUS BEKTOPOB. OCHOBHBIE CBOWCTBA U BBIUUCIICHUE
4yepes3 ONpPeAeIIUTENH.

KomnianapHocTh TpEX BEKTOPOB. ['eoMeTpuueckre NpUIIoKEHUS BEKTOPHOIO U
CMELIAHHOI O IIPOU3BEICHUIA.

Pa3zgen: «BBenenue B MaTeMaTHYECKUIM aHAIN3)

1.

Nogakrwn

9.

YuciioBble MHOXKECTBA.

[Monsite pynkuuu. O06MacTh onpeneacHus U 001acTh 3HaYeHUs (DYHKIIUH.
OcHOBHBIE 3JIeMeHTapHbIe (DYHKIIUHU, UX CBOWCTBA U TPA(UKH.

Kommuekcusie uncina. JledcTBus HaJl KOMIUIEKCHBIMHA YU CIIAMMU.
Tpuronomerpuueckas 1 mokasatenbHast pOPMBbI KOMITIEKCHBIX YUCEIL.

Kopens N-0#1 cTeneHu n3 KOMIJIEKCHOTO YHCIIA.

[Ipenen pynkmuu B Touke. [Ipenen Gpynkiuu Ha 6eckoneuyHoCcTH. OTHOCTOPOHHUE
npeaenbl. OrpaHnYeHHOCTh (QYHKITHH, UM IO Mpeied.

Beckoneuno Oosnplas u 6eckoHEUHO Manasi (PyHKIUU U CBSI3b MEXAY HUMU. Paznoxenue
(bYHKIIUYM, UMEIOIIEH TpeieN, Ha MOCTOSHHYIO U OECKOHEUHYIO MaJlyo.

OcHoBHBIE TeopeMbl 0 Tpeaenax. Packpsitue HeonpeneneHHocTei [1eppolit
3amMedaTebHbIi npeael.

10. Yncnaossie IIoCJACAOBATCIBbHOCTH. Hpez[en IoCJaACA0BaTCIIbHOCTH. CYH_ICCTBOBaHI/Ie

Ipenesia MOHOTOHHOM OrpaHMYEeHHOM mocienoBaTenbHOcTH. Uuceno e. HatypanbHble
J0rapu(Mel.

11. CpaBHeHHE OECKOHEYHO MajblX. OKBHBAJIEHTHblE OECKOHEYHO Majble. 3aMeHa

OECKOHEYHO MajbIX 3KBUBAJIEHTHLIMU IIPU BBIYHUCIICHUU IIPCICIIOB.

12. HenpeprIBHOCTD YHKITMU B TOUKE. TOYKH pa3pbiBa QYHKIIMU U UX KJIaCCH (UK AU
13. HempepbiBHOCTh (pyHKIMH Ha oTpe3ke. CBOWCTBA HENPEPHIBHBIX Ha OTpe3Ke (DYHKIIHNA:

OTPaHUYCHHOCTh, CYIIECTBOBAHME HaWOOJBIIETO W  HAWMEHBIIETO 3HAYCHUH,
CYIIECTBOBAHUE TPOMEXKYTOUHBIX 3HAUEHUH.

Kpurepuu oueHnku (8 pavkax mexyweu ammecmayuu,)

Peenamenmom BPC xaghedpwi «Bvicuasn u npukiaouas mMamemamuray npeoycmompeHo

10 6annos 3a mexywyro ammecmayuro. Kpumepuu oyenxku pazpabomansi, ucxoos u3 pazoeyetus
banos: 5 0ann08 3a 0c8oeHue MeopemuyecKux BONpoco8 OUCYUNIUHBL, 5 6ann08 — 3a
8bINOJHEHUE OOMAUWHUX 3A0AHUIL.

Kpurepun oieHKM 0TBETOB HA TeOpPeTHYECKHE BOMPOCHI:

— 5 0anj0B BBICTABJISIETCH CTYAEHTY, €CJHU OH M3JIOXKWUI COACpKaHHUC BOIIpOCa B O6’beMe,

npeayCMOTPCHHOM HpOFpaMMOfI, INpru 3TOM H3JIOKHUII MaTCpHa]l I'PaMOTHBIM SA3BIKOM, TOYHO
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UCIOJb3ysl MaTEMaTHUYECKYI0 TEPMHHOJOIMI0 U CHMBOJMKY, B OIPEAEICHHOW JIOTHMYeCKOn
[0CJIE0BATEIbHOCTH;

— 4 0a/171a BBICTABJISIIOTCH CTYAEHTY, €CJIM [IPU JOCTATOYHO MOJIHOM M I'PaMOTHOM OCBEIIEHUU
BOIIpOCA OH JIOINYCTHJ HEOOJbIINE HETOYHOCTH, HE MCKaXKAIOUMEe MaTeMaTH4eCKOro
COZIep)KaHUs OTBETA;

— 3 0anjaa BBICTABJSIOTCH CTYAEHTY IIPU HEMOJHOM PACKPBITHHM COAEp)KaHUS BOIpoca
(conmepxaHue BOIpoOca M3JI0KEHO (hparMEHTapHO, HE BCErza IOCIEI0BATENBFHO), HO MOKa3aHO
o0llee TMOHMMAaHHWE BOMNPOCA; JOMYIIEHbl OIIMOKM IPU HCIOJIb30BAHUM MaTeMaTH4eCKOH
TEPMUHOJIOTHH;

— 2 0a/71a moJsty4aeT CTYAeHT, IPOIEMOHCTPUPOBABILNI OOPBIBOYHBIEC 3HAHUS U AOIYCTUBILIUI
OIMOKH B OIPENIEICHUH IOHATUH U IPU UCIOIb30BAaHUN MaTEMATUYECKOM TEPMUHOJIOTUH;

-- 1 0ann mojaydaer CTyAeHT, IpoaeMoHcTpupoBaBmuii MeHee 10% 3HaHMil Marepuana,
BBIHECEHHOT'O Ha KOJUIOKBUYM;

— 0 6a/1;10B MOJTy4YaeT CTYAeHT, HE OTBETUBIINI HA Ha OJMH BOIIPOC.

KOMILIEKT 3AJAHUIM 111 KOHTPOJbHOM PABOTHI (PYBEKHBIN

KOHTPO.JIb)
MEPBASI ATTECTALIMSA
BWIET Ne 1
| Ha 2 3)(5 2
. HauTu Nponu3BCACHHUC MATPHUIIL. . .
pousBe pac | o e

2%, + X, — X3 =1,
X, + X, + X3 =8,

o[ X +2X, =11
2. Pemmth cucreMy ypaBHEHUI:

3x2—14x+5_6 im 2% FX=5 ﬂhw(x+3j%x

2 ’ I 3 . T
X°—6X+5 x> 3x° +8X -5 X—2

3. Beramciuts npegenst: ) im
x—5

BUJIET Ne 2
1 3
2 -10
1.HaiiTi mpon3BeneHne MaTpuIL: 13 -2
-4 3 5
2 1
X, +3X, —X; =11,
2. Pemmth cucremMy ypaBHEHHIA: §— X, +2X, + X, =—1,
2X, + X, =4.
2 3 .
3. Beraucimuts npegens:: a) lim w ;0) lim w ;r) Iim sin S
4 X —64 e 374+ X—5 7 =0 12x
BUJIET Ne 3
1
. 3 6
1. HaliTu mpou3sBeneHue MaTpuIL: (1 -1 2 3)- 5 _1]|
1 -1



SX, — X, +3%X; =—7,

2. Pemmnts cucremy ypaBHEHMI: | X; —2X, = —2,

X, — Xy = —1.
2 _ 3 _ .

3. Berauciars npenenst: a) lim wﬁ) lim 6x 3+ 3x—2 ) fim sin 5X.

X—4 X° — 64 x>0 3x° 4+ X—5 x—>0 12X

BUJIET Ne 4

1. Haii OU3BEIECHUE Ma ~2 3).(° 2

. Haiitu mpousBenenre MaTpuir: . .

. P\ 5 _g)(4 —7

2X, + X, +3X; =9,
2. Penmts cucremy ypaBHeHHi: 8X, +3X, +5X; =—13,
2X, +5X, — X3 =—5.

_ 5x?+4x+1 _sinx o (3x—4)*
3. Beruucuts npezensr: a) lim ———— Im — ;T :
x>-1 X* —6X—7 x>08IN 7X "o\ 3X+2
BUJIET Ne 5
3 -2 0)(-5
1. Hatiti mpousBenenue marpuir: | 1 6 -1 3].
2 4 2 7
2X, + X, +3X%, =3,
2. Penmth cucremy ypaBHeHHi: §3X, + 2X, +4X, =7,
2X, —3X, + X, =1.
sin 2
x4 T7x*+4 : 5 : -
3. . Beraucmurs npenens:  a) lm ——————; 6) lim 5 ;B) lim x+8 .
x>0 X° + 77X —2x x—0  4X x| x —
BUJIET Ne 6
2
. 5
1. HaliTi mpou3BeneHrne MaTpuiL;: L -(3 0 4 5).
-4
X, + 2%, = -1,
2. Penmth cucremy ypaBHEHH: 3X; — X, — X3 =7,
X, +2X%, =0.
sin ~ 2
2 - X
. XT=Xx—- . . -
3. . Beruncouts npegenst: a) lim 3;30; 0) lim —7;r) lim (3)6 2 :
x—>-5 X°+125 x>0 9x x| 3X

BUJIET Ne 7
1 5 2 2 1 0
1. HaliTi mpon3BeieHnEe MaTPHIL; 2 0 3| 3 -1 -2/{.
-3 11 4 5 -3



2. Pemuth cuctemMy ypaBHEHUM:

3. Berunciauts npeaensi:  a) lim

X—>00

BUJIET Ne 8

1. Haiitu mpousBeneHne MaTpULL:

2. Pemnth cucTeMy ypaBHEHMI:
3. Beruuciuts npegens:: a) lim
X—2

BIJIET Ne 9

1. Haiitu mpousBeneHne MaTpULL:

2. Pemmth cucreMy ypaBHEHUI:

.2
3. Berauciuts npemenst: a) im
X—>-5

BIWJIET Ne 10

1. HalitTu npousBeaeHne MaTpHIL:

2. PemmnTh cucTeMy ypaBHEHMII:

3. Beramciuts npeaenst: a) lim

x—-3

BIJIET Ne 11

1. Haiitu nmpousBeneHne MaTpuLL:

2. Pemmth cucreMy ypaBHEHUI:

X2 +7x-15

3%, +4X, +3%; =9,
X +2X, + X3 =5,

X, + 2%y = 3.
x—1
8x° +4x3-3 sin 8x i 5)3
3 - ; - ,B) im|1+— .
6X° —-9+x x-0 gjn 5x X300 X
2 1

1
2

-1 1
3 -3 .
4 3
5 2
3%, + X, + 5%, =0,
2X, +3X, + 3%, =3,

2%, + X, + 4%, = -1.

j—3x+l

2x? —9x+10 . sin5x . (2x-5
———5—— 6) lim = ;B) lim
X® — x-0 sin 2X x| - 2X
1 -3
-5 1
2 2| .
0 4
3 1
X +3X, — X3 =8,
2%, + X3 =1,

— X +2X, + X; =12,

x+1

=i

6) lim Sin 4X

- ; B) lim
x-0 §jn 2X

2 X—>00

( 3 8) .(6 3
-1 0) \1 2
2X, — X, — X3 =4,

3X, +4x, — 2%, =11,
3%, —2X, +4%, =11.

-1

3
-4 5)

. X
2 . Sin — —4x
XH2X73 0 G)im— 2 p) Iim(x+7j .
X°+5x+6 x>0 3X x>o\ x—2
-2 1 1) (2 3
0 2 04 -1].
3 -1 2){0 5
2X, + X, — X3 =0,
X, —x, —3X; =13,

3X, —2X, +4x, = -15.



8x*—9x2+1 __ . sin6x .. (2x-3)>
SX O L6 ») [ = |
X

3. . Beruncauts npegenst: a) lim 3 ;0) lim —
x>0 3X” +9X x>0 8iN 2X T xo

BIJIET Ne 12
1 5 4) (-3

1. Haiitu npousBenenne MaTpui: | 3 2 1| 4].
0 -2 1 5
X, —2X, —3X; =4,
2. Penmth cucremy ypaBHEHHI: |4X; + X, +2X; =13,
2X, +5X, + Xy =—1.

2 - 6x
3. Beruucnuth npenensl:  a) lim w ;0) Iim sin 4x ; B) lim x=2 :
x>3 X =9 x->0  3X X—0 X
BUJIET Ne 13
-3 -2 41
1. Haiitu npoussenenne marpuy A- Bu B-A,ecm A=| 4|,B=| 0 2 0].
5 6 -1 1

X, —3X, + X3 =9,

2. Penmth cucremy ypaBHeHHi: 4X, +2X, — X, = =8,

X, +2Xy = 3.
5 3 - 2X
3. . Boruncauts npenens: a) lim w; 0) lim sin 6x ; B) lim I
X0 5X" +9X° —7 x>0 X[2 x-o| 34 X
BMJIET Ne 14
2 3 3 8
1. Haiitu npoussenenue matpuy, A-Bu B+ A,ecom A=|4 -1|,B =( 1 Oj .
0 5
5X—-y+3z=-1,

2. PemuTh cucteMy ypaBHEHHH: § X—2Y =—5,
Ty—z=22.

2 - x+1

. X“+7x-8 . sin 8x . (3x—4
3. Berauciarh npenens:: a) lim 2+—; 0) lim ; B) lim al .
-l X —2x+1 x>0 9x x>o| - 3X

BUJIET Ne 15
1 4 2

1. Penth ypaBHenue: |2 5 4 |=3x.
3 6 x-10

3X+4y+72=-1,

2. Pemmuth cucteMy ypaBHeHuUi: {—2X+5y—3z=1

5x—-6y+11z =-3.
x> —2x-8 sin 4x (x—3j4x

0) lim ;B) lim
x?-16 )HO 6x 2) NN

3. Berauciars npenenst: a) lim
X—4



BTOPASA ATTECTAIIUA

bunerNe 1
1. Haiit mpou3BOAHBIC JaHHBIX (DYHKITHIL:

a)y=6x9—i4+7\/?—5x;6)y: X
X 4x —

4

—%;

:3) 3x°y —2x=5y°.

tg 4x

my=x"-In5X;e)y=c0s’6X;x)y=

2. BeaucauTh MMpCaACiibl, IPUMCHAA ITPABUIIO JlonuTans:

. TIx—2x% +4x . ef—e™
a) im———————;6) lim ———.

x>n  2x2 45 0 In(1+x)
BunetrNe 2

1. Haiitn HpOI/I3BOI[HBIe JAHHBIX (I)yHKLu/H‘/'I'

a)y=7+8x5—— xt oy =2 —im y= (—Vl—xz);r){xzamgt;

y=t/2;
;[)yz(xz—Gx)-SinZX;e) y=Sin 3x;x) y=e " 5) 3" —e’ = y° -Bxy.

2. BeruucauTs npeaensl, IpuMeHsis npaBuio Jlonurans:

Ex? —x*+7x . ( 20 2 j

) lim =" 5=16) Im| —— - |,

Xx—5

x>x  2x* 4By

bunerNe 3
1. Haliti mpou3BoHbIe JaHHBIX (PYHKIIHUA:

{ =InfL+t2);

a)y———\/_+2x +8:6) y= 1°°SX B) Y= ) arctgt

sinx’
—x 3 3P . 6
n y=e (5x—x );e) y=(7x—x ) 1 k) ¥=SiN°3xX;3) 6xy —x*+y* =2

2. BeaucauTh MMpCaACiibl, IPUMCHAA ITIPABUIIO JlonuTans:

2— _ -
a) |Im—2;6) lim x - ctgzx.
x>22x? +x—10" = x>0

bunerNe 4
1. Haiiti mpon3BOgHBIE JAHHBIX (PYHKITHI:

a)y=7\/?+7x+x8—— 0) y—1 ji,B)y=5(2—3X) r){x_iltng:,

n) y=3x"-c0s5%;¢) y=In(x+cosx);x) y=1g*5x;3) xy —Iny+y* =3.

x*=3x%+7x . :
lim ————=:6) lim(arcsin x - ctgx).
) I sy o im( 9x)

bunerNe 5
1. Haiiti mpou3BOAHBIC JAHHBIX (DYHKITHIL:
3

X=t-sint
a)y=2x2—£5+7\/x2—8;6)y: X2+3 ?B)Y=SinX5;r){
X 2X° =5

y=t—cost’




V2x—x?

my=7"-cos3X;e)y=e %) Y =C0S” 4X; 3) 5X* —xy +2y* =4.

2. BeruucnauTs npeaensl, IpuMeHsisa npaBuiio Jlonurans:

Bx +4x* +7 1 1
a) lim ;6) Im
x>0 8+ 2x* + bx° -0\ x e -1
BunerNe 6
1. Haiiti mpon3BOIHBIC JAHHBIX (DYHKITHI:
1
— 2 X — _’
a)y=7—x3—i+25\/x_—3x;6)y=3 XZ;B)y=|n(t93X);F) t?
X 3+ X y=t®—

1) y:(x2+2x)-ex;e)y=sin72x;>1<)y=3\/x2—2x+3;3) X-siny=y-Inx.

2. BeluucauTs npeaeisl, IpuMeHss npaBuiio Jlonuras:

2x> —Tx+3 : 1 1

a) lim Mm—————:0) Iim| ———

-3 x2 +4x—-21 x>l x-1 Inx
bunerNe 7
1. HaiiTu mpon3BOIHBIE TAHHBIX (1)YHKI_[I/II7IZ

4 2y 3 x=t-t*
a)y=6-—3x ——+ -X; 6)y— B)y tg°6X; ) ;
y =t2 —t3

0y =2"%(3-x); )y =Y. ) y =arccos e™;3)3x* — 2y> =5xy.

2. BeruncauTs npeaensl, IpuMeHsis npaBuiio Jlonurans:
7x° —2x% + 4x ( 1 1 j

;6) lim
x>0 2x° 45 x>0

x> —x e*-1)

bunetNe 8
1. HaliTi mpon3BOIHBIC JAaHHBIX ()YHKIIHA:
X

X =5sin’t
v ;B)y:arct923x;r){ -

a)y=4x5—£3+6\/E—7x;6)y=1+e .
x 1-e y =4cos’t

0y =~/X-arcsin X; ) y =In(x +x° —2); 5 y =3°%; 3) 3xy —In y =5x.

2. BeruucanTs npeaensl, IpuMeHsis npaBuio Jlonurans:

_ x—2x%+5x° ) 1 1
a) lim :6) lim — .

x>n 2+ 3x° + x o X —1  X* —3X+2
BunerNe 9
1. Haiiti mpou3BOAHBIC JaHHBIX (DYHKITHIA:
. , =te',
a)y=5x4——3+5\/x2 —34;6)y:X—2;B)y=C0354X;F) t
X 4X — X y=—,
e

ny=x>-IN7x;e) y= (1— 4x3)12; %) Y =arccos(e?*) ;s) 3x* —2y> =5xy.

2. BeaucauTh MMpCAcCiibl, IPUMCHAA IIPABUIIO JlonuTans:



a) lim %M 0) Ixirglsin(x—l)-tg%.

x—3 - 9

BunerNe 10
1. Haiiti mpou3BOAHBIC JAHHBIX (DYHKITHI:

= .t’
a)Y=4x5——+r+J_ 6)Y—1+e B)Yy =C0s° 7X; r){i_«';lrr]ism

1)y =(2x* =5)-e”*; ¢) y =-1—-sin 2x ; x) y = In(sin 2x +c0s2x) ; 3) In(xy) = x* — y*

2. BeruucnauTs npeaensl, puMeHsisa npasuiio Jlonurans:

. 3X —5x%+2 NG
a) lim 2 :6) lim ———
x—0  2X% —X x>01—COS 6X
BunierNe 11

1. Haiiti mpou3BOHBIC JAHHBIX (DYHKITHI:

R 2
a) y=T7x" -_+F Ine; 6)y——4x +2l B) Yy =6"9% ){X_In L
X’ y=t+Int,

0 y=x2-e% ) y=cost5x;x) y=arctgv2x—1;3) xtgy + y? =5x.

2. Beruncnuth MMpCaAcCiibl, IPUMCEHAA IIPABUIIO JlonuTans:

oli 4x° +4x° 6 lim In(1+ x?)
Mo ox—13" o0 x
BunetrNe 12
1. Haiiti mpou3BOHBIC JAaHHBIX (DYHKITHIA:
X =6t — 4,

a)y = 8x———3;/>+\/_ 0) Y= V3-sinx. :B) ¥ =Sin°3X;r)

\/§ +CO y :3t5’
o) y=etn*. o y= Inz(ctg3x);m)y:(Bx—l)-Inx;s) 5x% —xy +2y? =5,

2. BBI‘H/ICJ'II/ITI) Hpe}leJ‘IH, HpI/IMeHSISI HpaBI/IJ'IO .HO]'II/ITaJ'ISI:
2
X —=3Xx+2

a) | ;6) im Inxe™
: |XI_I'D 2x* —x—6 )X—>+°O
brerNe 13
1. Halitu npou3BoiHbIC I[aHHBIX GbyHKIHIHA:
X3 X=sint —tcost;
a)y =8x3+2%/x* 0y =j B Y= tg*4x ;1) _
1/ y =tsint;

;[)yz(x —6x)-|gx; e)y:In(x+\/x2+3);xc)y:arctg\/;;s) X3+ y3=3xy.

2. BeruncauTs npeaensl, IpuMeHsis npaBuio Jlonurans:
2X2 +4x+3 lim &=2
a|im ' : 2 1
xom 3X° +9X =12 " xore x“+1

bunerNe 14
1. HaliTit mpou3BOgHBIC TaHHBIX ()YHKIIHA:
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X =sin 2t,

a) y:\/ﬁ+4x3——+‘°§/> 6)y =—"—:8)y=Sin 2X;71) )
y=cost,

arccos/x .

n)y=cthx-(3+x3);e)y:In(x—4—x3);>K)y e

2. BelunucauTs npeaesnsl, puMeHsis npaBuiio Jlonurans:

13) X°y+2x° —y? =3,

ol 8x° + 4x 6 lim 1 1
M3 r9-2¢" " xoolsinx  x
bunetNe 15
1. Haiitu npon3BoAHbIE JAHHBIX (PYHKIIUI:
X =arccost,
a)y=2x" —— r+e 6)y—5X 8. By = ( 4)-Sin3X;r)
y=v1-t?,
1) y=2%":¢) y=In(2x +cosx); x) y =-/c0sdx ;3) xsiny=yIn x.
2. BLIUMCIIUTS NIpeieNbl, IPUMEeHss TpaBmilo JlonuTas:
sin 6x 1 S
) !(ITO X2 0) !(LnS(X—3_X2_X_6)

Kpurepun oneHky nucbMeHHOH KOHTPOJIBbHOM PadoThl (6 pamkax pybedchot ammecmayuu)
Pecnamenmom BPC kagheopvl «Bvicwas u npuxkiaonas mamemamuxay npeodycmompeHo

25 6annos 3a 6vinoaHeHue pyodoexdcHol KOHmpoavHou pabomul. Kaocooe szadanue, 6xooswee 6

KOHMPOIbHYI0,  OYeHUgaemcs npenooasamenem, ONPeOeleHHbIM — KOJIUYeCmBOM  Oallo8.

Hmoeoswiii 6ann 3a KOHMPOALHYI0 pabOmMy NOIYUAemMcs CyMMUPOBAHUEM O6ALI08 3a 8Ce 3a0aAHUsL.
Kpurepnii oneHKH 0JHOTO0 32JaHUA:

— oOydvarommiics NpPaBWJIBHO pEIIUI 3ajady; HOpU 3TOM JIOTMYHO, IOCIEIOBAaTENIbHO U

apryMeHTUPOBAHHO M3JIOKUII peIlIeHHE 3a]Jadll — MaKCHUMaJIbHOE KOJINYECTBO 0alioB;

— 00y4arommiicss B OCHOBHOM TIIPAaBWJIBHO PEINJI 331249y, JOIMYCTUB MIPH 3TOM HE3HAYUTEIIbHbBIC
HETOYHOCTH U TorpermHocTd — 80% OT MaKCHUMAaJIbHOTO KOJTMYECTBA OAJLIIOB;

— O0yyJarolMiics He MOJHOCThIO pelui 3aaady, Ho He MeHee 50%, NOMmyCTHB HpHU STOM He
0osee ogHOM rpyOoit ommOku — 60% 0T MaKCUMaJIBHOTO KOJIMYECTBA 0aJlIoB;

— O0ydarmMiics TPUBET HEMOJHOE pelIeHHe 3aaadu (cTerneHb moJHOTH — oT 30% mo 50%),
JIOMTyCTUB MIPH 3TOM 3HauUTeNbHbIE HeoueThl — 40% OT MaKCUMalbHOTO KOJIMUecTBa 0aslioB;

— oOyuaromuiics mpusen He Oonee 30% pelreHus 3aa4u, JOMYCTHB MIPU 3TOM I'pyOble OMMOKU
1 Heo4yeThl — 20% OT MaKCUMAaJIbHOTO KOJIMYeCcTBa 0aioB;

— o0ydJaromuiics He MPUCTYIHII K pelieHuto 3agaun — 0 6amios.

IK3AMEHAIIMOHHBIE BUJIETbI

MHWHHUCTEPCTBO OBPA3OBAHMS U HAVKU POCCUNCKOUN ®EJEPALINN
'POBHEHCKUI TOCYJIAPCTBEHHbBIN HE®TSIHOW TEXHUYECKN YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

Jucuuiiaa Marematuka
WHucTuTyT NHI" ['pynnsl HT,HTC cemectp |
buner Ne 1

1. Onpenenurenu 2-ro, 3-ro NOPSAKOB U UX CBOMCTBA. Briuncnenue onpeaenuTenei.
2. Pemmte cucremy meronom Kpamepa:
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-x,+3x, =4
3x, —2x, +x,=-3
2x,+x, —x; =-3
3. Haiitu npon3BoaHble AaHHBIX GyHKUMA: 1) y =5x* —x—13 + i/? ;) y=x%Inx;

2

X
y= .
)y 4% —x*
4. Hanwi Toukn: A(-7; 3), B (2; -3). CocraButh ypaBHeHue npsimoii AB.
. . 3X'-5 . xP42x . (2x—-4Y . tg3x
5. Haiitu npexgensr:  lim 3 ; im — - lim o lim —=—.
x>0 2X° +3X =5 =2 X" +4X+4 x>= 2X x>0 2sin X

MHHHCTFPCTBO OBPA3OBAHI/£}I J4! HAYKI/I}’OCCHPICKOVI <IDUEZ[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYJIAPCTBEHHBINM HE®TSHOM TEXHUYECKHWUHW YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMOHIITMKOBA

JucnumiiHa Marematuka
UucTutyT UHI ['pynnbt HT,HTC cemectp |
buner No 2

1. Matpuusl: onpenenenus, cBoiicrsa. Onepanuu Haj MaTpULlaMHU.
X —3X, + X5 =-9;

2. Pemmre cuctemy merogom aycca: 14X, +2X, —X; =—8;
X, + 2%y =—=3.

1
3. Haiitn nponsBonuHble NaHHEIX GyEKmmiA: 1) y=-—-8x" +2x"; 2)y =(4x +x° )13;
X

COS X
y= )
)Y x3+2

4. Nausl Touku: A(2; 2; -6), B (2; -5;7), C(1; 3; 5). Haiitu nnomans Tpeyroasauka ABC.

3 _ . i _ X—2
5. Haiiti npemensr: lim 73)(—13 : lim ﬂ; lim M . lim 3x j .
x> 3X° +2X+6 x>0 3X x95 \[x—1—2 x>\ 3X+2

MMHHCTEPCTBO OBPABOBAHI/!'}I " HAYKI/IvPOCCI/H\/'ICKOVI CDUEZ[EPAI_[I/II/I
I'PO3HEHCKUWU I'OCYJIAPCTBEHHBINM HE®TSHOM TEXHUYECKHWUHNW YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMOH IIMKOBA

JucuumiiHa Marematuka
Uuctutyt UHI ['pynnbt HT,HTC cemectp |
Buier Ne 3

1. Omnpenenurenu N-ro nopsaka. Anredpandyeckue J0NO0THEHUS U MUHOPBIL.
2X, + X, +3X, =4

2. Pemmre cuctemy merogom Kpamepa: X, —2X, +X; =4
3% +4X, + %X, =0

2
3. Haiitu npon3BoaHbBIE TaHHBIX (DYHKITHIA: 1).y=4x’ % + %/7 ;o 2) y= (1— 4X3)9 ;

3) y=3x*-arcsin x.

12



4. Jlanbl 2 BeKTOpa: a=3i— 2] +4k nb=i+ 5] —k , Haittu BEKTOPHOE IIPOU3BEICHUE
3THUX BEKTOPOB.

5. Haiitu npenenst: lim lim 1
X_

x2—x-30 . sin 5x _ 8x2—4x+3 .. (x+3)"
3 : lim _ : — lim )
=5 x> 4125  x»0C0SXSIN4X x>0 TX® 4+ X—=5 xow
MUHHUCTEPCTBO OBPA3BOBAHUS I HAYKU POCCUMCKOM ®EJEPALINU
'POBHEHCKNI TOCYIAPCTBEHHbBIN HE®TSIHOW TEXHUYECKU 1 YHUBEPCUTET
nMeHH akagemMuka M. JI. MUIIHOHIIIMKOBA

Jucuuiaa Marematuka
WHuctuTyT NHT ['pynmsl HT,HTC cemectp |
buner Ne 4

1. MmuoxectBa. Onepanuu HaJl MHOXKECTBAMH.
2%, + X, =X, =0,
2. Pemmrte cucremy merogom ["aycca: X, — X, —3X; =13,
3X, —2X, +4x,; =-15.

. . 6 3 _ :
3. Haiitu npousBoaHbIe JaHHBIX QyHKUMA: Y =— —— + 3x® —+/x", y=e"-arcsin *5x;
X X

2X+1
x?

4. TlpuBectn obIiiee ypaBHEHHE NMPsMoil 2X+ Y —16 =0 k Buay ypaBHEHHS B OTpE3Kax U

IIOCTPOUTH MPIMYIO.

5 _ xP—x-12
5. Haiitu npegenst: lim — lim >
x—>4 X -16 x>0 2X

1-cos8x . x°-3x+9 . ( x )
——: Iim ‘| )

x>0 4 —9x — x° x| X +1

MHHHCTFPCTBO OBPA3OBAHI/£}1 14 HAYKH?OCCHPICKOI‘Z CI?’EI[EPAL[I/H/I
I'PO3HEHCKWU I'OCYAAPCTBEHHBIN HE®TAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMOHIITMKOBA

Jucnuiaa MaremaTuka
HNHucTuTyT HNHT ['pynmer HT,HTC cemectp |
buner Ne 5
1. TlpowusBomHasi, €€ reOMETPUYECKUI 1 PU3NICSCKHI CMBICT.
2. Pemmre cucremy meromom Kpamepa:

—X; +2X, +3X; =3
2% + X, + X3 =—1
—3X, + X, +4X; =4
3. Haiitu npousBonble JaHHBIX GyHKIuiA: 1) y = 5x* _x_13 + i/? . 2)y=cos’ 6x;

5

X

y=——.

)Y 3x —2x°
4. Jauel BepmmHbl nupamunsl: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee

o0BeM.

5 . 1-cos5x . +4x-3-3 . 3x*-3x+5 . (4x+5)
5. Haiiti npexmensr: lim >— lim 5 - lim o
x=>0  3X x—3 X =9 x>0 4 — X+ X x>0\ 4X -1

MHWHUCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKOM ®EJIEPALIUU
'POBHEHCKUM 'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNI YHUBEPCUTET
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nMeHH akagemuka M. JI. MuIIHOHIIIIKOBA

JucuumiiHa Marematuka
Uuctutyt UHI ['pynnbt HT,HTC cemectp |
buner Ne 6

=

[Ipsimast B IpoCTpaHCTBE, BU/IBI yPABHEHUM MPSIMOM.
2. Pemmte cuctemy meromom ["aycca:

X, +3X, — X, =11,
— X, +2X, + X3 =—1,

2%, + X, =4.
3. Haiitu npon3BoaHbIE NaHHBIX (DYHKITHIA:
4 9
y=—-—+3¥x* =7x% y=(x-3)" -arccos 5x%; y =—— .
X° X 44X

4. Haiitn ypaBHeHHE IpsIMOH, poxoasiel uepe3 Touky: A(-3; 3), eciiu ee yriioBon

koo (purment Kk = % .

5. Haittu npenensr: lim 1-cosdx. lim 3x :lim X' +4 : im(BX—?jM
' P Coo0 0 3x? T o0 \Box —\5ax omx? +8X+3 e\ 3x+4)

MHMHHCTEPCTBO OBPA3OBAHUA 1 HAYKH POCQHﬁCKOfI d)EI[EPUAL[I/H/I
I'PO3HEHCKWU 'OCYJAPCTBEHHBIN HE®TAHOUM TEXHUYECKNUU YHUBEPCUTET
nMeHu akajgemuka M. /. MuiimoHmuKoBa

Jucuuiiaa Marematuka
Nuctutyt UHI [Mpymimbt HT,HTC cemectp |
buner Ne 7

=

Tabnuna npon3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHIA.
2. Pemmte cuctemy meromom Kpamepa:

3X +X,+X% =0
—3X, +5X, +6%;, =1
X, —4X, —2X;, =2

3. Haiitu npousBoHbIe TaHHBIX GYHKIHUIL: y =5x° —l+4\/_—£2 A (7X - 3) -€0s 2x°;
X X

_5x-2
vt
4. Jlanwl Touku: A(-5; 4), C(5; -7). 3anmucates ypaBHeHue npsmoit AC u mocTpouTs ee.
. . x—4Y> . 7x—x*-12 . 2x*-5x+12 . sin3x
5. Haiiti npexgesnsr: lim Jim — : lim >— lim )
x>m\ - 2X -8 2X° —11X+15 x> 8—-2X—X x>0 8X

MI/IHI/ECTEPCTBO OBPA3OBAtHI/IH n HAY}’(I/I POCCHPICKOFI OEJEPALINA
I'POSHEHCKUNU TOCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akajgemuka M. /. MuiimoHmuKoBa

Jucrumimna Marematuka
WNHuctuTyT NHT ['pynmsl HTHTC cemecrtp |
bunet Ne 8

1. Bugasl ypaBHEHHI NPSIMBIX Ha MIOCKOCTH.
2. Pemmte cuctemy metomom ["aycca:
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2X, + X, +3X%; =3,
3X, +2X, +4X, =1,
2X, —3X, + X, =1.

. . 8 3
3. Haiitn mpon3BoaHbIC HaHHBIX QYHKIMH: Y = — + — — 4y x® +2x7;
X X

y =tg*x-arcsin 4x°; y=————.
X® 42
4. Jlana npsmas 4x+7y-9=0 u touka B (-2; 7). Haiitu paccrosiuue oT Touku B 10 npsimoii.

5 o XP=3x+2 _2x®—Bx+12 . sin3x .
5. Haiitu npenenst: lim : : :

lim im lim (ZX hl Sj_x
X—2 /5_X_ /X_'_l’ X—>—00 8—2X—X2 T x50 8x " X 2Xx—-3 '

'POBHEHCKNI TOCYIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M. JI. MuiInoHIIUKOBa

Jucnummaa MaremaTuka
UucTutyt UHI ['pynnbt HT,HTC cemectp |
buner Ne 9

0 o
1. TIpasuio JlomuTans (pacKphITHE HEOMPEAEICHHOCTEN o u—).
o0

2. Pemmute cucremy Meronom Kpamepa:
2%, —6X, —5%; =1
3X, —5X, 2%, =7
2X, —2X, = 1X; =—-3

5 4
3. Haiiti nponsBoHbIe JaHHEIX GyHKumit: Yy =1/x% — = + — +3X; y=+v4x+3;
X X

y =(1—4x°)*2 cos3x.

4. Haunsl Touku: A(7;4; -3), B (5; -1; 8), C(5; -4; 0). 3anucath KOOpAUHATHI BEKTOPOB ABu
AC HaliTH MOJyJIM 3THX BEKTOPOB.

TX2-27x—4 . 3x*+11x-8 . 1-coséx . (2x—4)""

————— lim ———; Im———; lim .
X* —64 x>=o 2X° —X+4  x0  3X x>n\ - 2X

5. Haiitu npenenst: lim
X—4

MMHHCTEPCTBO OBPABOBAHI/IU}I N HAVKU fOCCHPICKOfI CDUEZ[EPAI_[I/II/I
I'PO3HEHCKUWU I'OCYAAPCTBEHHbBIM HE®TSAHOUW TEXHUYECKMHW YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMOHIITMKOBA

JucuumiiHa Marematuka
Nuctutyt UHI ['pynnbt HT,HTC cemectp |
buner NelO
1. Tlonsrue nudpdepenunana. Cssa3b ¢ mpousBoaHoN. Juddepenimans Bricumx

TIOPSIJTKOB.
2. Pemmte cuctemy meronom ["aycca:
2X, —4X, + 9%, = 28,
7%, +3X, —6%; =-1,
X, +9%, —9%, =5.
3. Haiitu npou3BOIHBIC TaHHBIX QYHKIUN: Y = X_93 + W — é +5x*; = %;

9-4x)

y =gl

15



4. Janbl Touku: A(S; -9), B (4; -8). CoctaButh ypaBHeHue npsmoil AB, HaliTu ee yrioBoi
KO3 (DULIHEHT U
IIOCTPOUTS €e.

- 4

. _sinBX . A4x—-3-3 . 3*+x-7 . (x=2\"

5. Haiiru npenensi: lim ——; lim 5 ; Iim — ; lim :
x>08In3X *x»3  X° -9 x>0 X7 —X+5  xoo\ X+5

MHWHHUCTEPCTBO OBPAZOBAHUS U HAVKU POCCUMCKON ®EJIEPALINU
['POBHEHCKNI TOCYIAPCTBEHHbBIN HE®TSIHOW TEXHUYECKNU YHUBEPCUTET
nMeHH akagemMuka M. JI. MUIIHOHIIIMKOBA

Jucuuiaa Marematuka
Nuctutyt NHI' I'pymmsr HT,HTC cemectp |
buner Ne 11

1. TIpou3BojHbBIE BHICIIUX MOPIIKOB.

2. Pemmute cucremy Meronom Kpamepa:
4%, —X, =—6
3X, +2X, +5X, =14
X, —3X, +4x;, =-19

7 2
3. HaiiTu npou3BOIHbIC TaHHBIX QYHKIUN: Y = IXF———2vx® ——5
X

X
=sin’2x -cos 8x°; Y = 3
Y T8-x
4. Jlanwl BepmmHbI Tpeyronbpauka: A(3; 2; -1), B (2; -1; 0), C(4; 0; 5). Haiitu miomans

TpeyrosibsHuka ABC.

2 _ 6 _ 3x+2
5. Haifti mpesiens: Iimzw - fjm X 8X 1O'Iim(x+4j - Jim 92X

2 ’ ) ’ Im .
X*—4 x> 2X+5 x—>o\ X —1 x-0 tg 3X

MI/IHI/ICTEPCTBO OBPA3OBAHI/IU}I 11 HAYKHU vPOCCHfICKOfI dDVEZ[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYIAPCTBEHHbBIM HE®TAHOU TEXHUYECKN YHUBEPCUTET
nMeHH akagemuka M. JI. MHIIHOHIIIKOBA

JucnummiHa Maremartuka
Nuctutyt NHI' I'pymmsr HT,HTC cemectp |
buner Ne 12

=

Bexkropsl. JInHelHbIE onlepanun HaJ BEKTOPaMH.
2. Pemmute cucremy Meronom [aycca:
X +2X, — X3 =2,
2%, —3X, +2X; = 2,
3%, + X, + X, =8.
. . 5 1
3. Haiitu npousBonnbie NaHHbIX GyHKUMA: Y =8X —— +— — Ux*;
X X
X
x-1
4. Jlanbei Touka A (9;-4) u yrunoBoii kodduiment k=5.CocraButh ypaBHEHUE MIPSIMOiA,
MPOXOJIAIIEH Yepe3 3Ty TOUKY C IaHHBIM YTIJIOBBIM K03()(PUITMEHTOM U TIOCTPOUTH €e.

3x-4\" . 2x*+x-3 . 3x*-3x+5 . sin6x
lim — ; lim > lim :
3X+2) L X“4+X-=2 o= 4—X+X x>0 tg 3X

y=cos’4x-In(x—3);y =

o

Haiitu npegenst: lim

X—>0

MHHHCTEPCTBO OBPA3OBAHI/£}I N HAYKHU fOCCHPICKOﬁ CIzEI[EPA]_[I/H/I
I'PO3HEHCKUWU IT'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKMHU YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMoHIITMKOBA
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Jucnupmmaa Maremartuka
Uuctutyt UHI ['pynnbt HT,HTC cemecrtp |
buner Ne 13
CkansipHoe npou3BeeHue BEKTOPOB U €ro CBOMCTBA.
2. Pemmte cuctemy meromom Kpamepa:
2X, — X, +2X%, =0

=

4%, + X, +4%X, =6
X + X, +2X, =4

In(7x+2 2
3. HaiiTu npou3BOIHbBIC TaHHBIX QYHKIUN: Y = u; y= X° + 9X\/; -—+ 8;
5cos 2x X
y =sin?9x.
4. Jlana npsmas: 6x+5y-1=0. Haiiti ee yrioBoit k03 GpUIUEHT U TOCTPOUTD MPAMYIO.
4 3X
Y - . . -1 . -
5. Haiitu npenen: lim S+X -2 lim tg-3x . lim 1( 6 : lim a4x—6 .
x>-1./8—x -3 x02sinX x>=2X" +8X+5 o=\ 4x+7

MMHHCTEPCTBO OBPA3OBAHMA U HAYKI/IUPOCCI/H\/JICKOPI OENEPALIMN
I'POSHEHCKUU TTOCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMmeHu akaaemuka M. JI. MunmioHImmkoBa

Jucnupmmaa Maremartuka
WHucTuTyT NHT ['pynmer HT,HTC cemectp |
buner Ne 14

1. TIpenen ¢pynkuuu B Touke. CBONCTBA MPEAEIOB.
2. Pemmte cuctemy meromgom ["aycca:
X, +2X%; =1,
3%, =X, = X3 =7,
X, +2x%, =0.
3. Haiitu npon3BoaHbIE TaHHBIX QYHKIHHI: Y = %; y =cos’5x;

y=(2x2 —65\/F+i4—5j.
X

4. Jlana mpsimas 2x-5y+7=0 u Touka B (5; -6). Haiitu paccrosnue ot Touku B 10 mpsimoid.

2x°+3x=5 . Jx?+2-42 . 1-coslOx . (x-9
lim lim lim| ——

—4x
0 3)(4_5 " x50 IXZ +1-1 T x50 2)(2 ! xam(x+6j

MHHHCTFPCTBO OBPA3OBAHI/£}I J4! HAYKI/I}’OCCHPICKOPI CDUEZ[EPAI_[I/II/I
I'PO3HEHCKUU I'OCYJIAPCTBEHHBINM HE®TSIHOM TEXHUYECKHWUHW YHUBEPCUTET
nMeHH akaaemuka M. JI. MUIIMOHIIIMKOBA

o

Haiitu npenenst i
X—>—

Jucuuiiaa Marematuka
Nuctutyt NHI' I'pymmsr HTHTC cemecrtp |
bumer Ne 15

1. Huddepenuupyemocts pynkunit. OcHOBHBIE paBuiIa AU(HepeHInpPOBAHUSL.
2. Pemmte cuctemy meromom Kpamepa:

2X, — X, —3X%, =0
3%, +4X, +2X%, =1
X, +5%X, + X, =-3

17



arcsin (3x +8)

(=7

. . 6
3. Haiitu npou3BogHbIe NaHHBIX QyHKIMN: Y = y=4x>-7¥x° + —+9;
X

y= (x3 —2)-cost.
4. Jlanbl 2 BEeKTOpA: 5(4;5;—8) u 5(—1;3;—9). Haiitu yroa Mmexay HUMHU.

1-cos’4x . x*—x . 3x*=3x+5 3+
5 im S lim ==———= lim (1+5x) ¢ .
X x>l X° =1 xo—e 4—X x—0

5. Haiitu npenenst: lim
x—0

MUHUCTEPCTBO OBPA3BOBAHUS U HAVKH POCCHUHCKOM ®EJEPAIINN
I'PO3HEHCKMI TOCYJAPCTBEHHBIM HE®TIHON TEXHUYECKUIT YHUBEPCUTET
nMeHun akajgemuka M. J{. MunnmoHmukosa

JucnummiHa Marematuka
HNucTuTyT NHT ['pynmer HT,HTC cemectp |
buner Ne 16

=

[IponzBoaHas GyHKINHU, €€ TEOMETPUUECKUI U MEXaHUYECKUN CMBICI.
2. Pemmte cuctemy meromom ["aycca:
3%, + X, —X; =10,
—3X, +3X, +2X; =8,
5%, +2X, +8x, =-1.
COoS X

3. Haiitu npousBogHbIe MaHHBIX QYHKIHN: Y = ——; SIN Yy =7X+3y ;Y=
VX+5

5x¢ —23%% + - 3.
X
4. Jlanbl Touku: A(-9;-8), B (1; 5). CoctaBuTh ypaBHeHHe npsiMoii AB u mocTpouts ee.
x> +3x-28 . 7x*-5x+9 _ sin5x 4
——— ; Im ; lim ; X

; ; - ; lim (L+2x) % .
x> —4x o 4-8x—x* ' x0sin 3x x»J )

5. Haiitu npenernst: lim
X—4

MHWHHUCTEPCTBO OBPASOBAHMS 1 HAVKU POCCUNCKOMN ®EJIEPALINN
['POBHEHCKUM 'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNI YHUBEPCUTET
nMeHun akagemuka M. J{. MunnmoHmukoBa

JucnummiHa Maremartuka
HNHucTuTyT HNHT ['pynmer HTHTC cemecrtp |
buner Ne 17

=

[Tonsitue pynkuuu. OCHOBHBIE CBOMCTBA (PYHKIIMH.
2. Pemmre cucremy merogom Kpamepa:

8%, +3X, —6x, =—4

Xy + Xy —Xg =2

4%, + X, —3%X; =-5

3X+2
3. Haiitu npou3Bo/HbIC TaHHBIX QYHKIHUI: Y =3/ (5X — 2)6 vy = GZT;

y:9x3—9J;5+—%~—J7,
X

4. Jlana mpsimast: 6x+5y-1=0 u Touka A(-5; 4). HaliTn ypaBHeHue npsMoii, apajieabHON
JTAaHHOW U MPOXOASIIEH Yepe3 JaHHYIO TOUKY.
3x°—x+6 . x*—2x-15

5. Haiiti npenenst: lim 5 lim 5 - lim —
x>0 ]+ 2X — X x>5 X —Bx x>0 2X X—0

1-cos8x . . (2_3X)X4
5-3x)

MUHUCTEPCTBO OBPA30BAHUSA M HAYKU POCCUNICKOM ®EJIEPALIMN
18



TPO3HEHCKUN FOCYI[APCTBEHHBIPT HE®TIHON TEXHUYECKU YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

JucuumiiHa Marematuka
Nuctutyt NHI' I'pymmsr HTHTC cemectp |
buner Ne 18

1. BekTopHOE npon3BEEHIE BEKTOPOB U €r0 CBOICTBA.
2. Pemmre cucremy meronom ["aycca:

7x, —5x%, =19,

4%, +11x, =41,

2%, + 3%, +4x, =13.
3. Haittn npousBoHbIe naHHBIX QyHKIMi: Y =7In X —3arctg x—3* +4cosx; y=tg®2x;
4+l
2x—3x°

4. Jlauwi 2 Bektopa: a=31—2]+4k u b=1+5] -k, Haiitu BekTOpHOE ITpOU3BEICHUE

3TUX BEKTOPOB.

MUHUCTEPCTBO OBPA3OBAHUSI U HAYKU POCCUNCKOM OENEPALIIN
I'PO3HEHCKUWU I'OCYAAPCTBEHHBIN HE®TAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

JucuuiiHa Marematuka
WNHuctuTyT NHT ['pynmsl HT,HTC cemectp |
Buier Ne 19

=

CMelaHHOE TPOU3BEACHNE BEKTOPOB.

2. PemmTte cucremy ypaBHeHU# MeTonoM ['aycca:
3% +X, +%,=0

—3X, +5X, +6X%;, =1

X —4xX, —2%X; =2

3. Hawnsi Touku: A(7; 8; -3), B (1; -1; 8), C(2; -4; 0). Banmucath koopauHaThI BeKTOpoB AB 1

AC HallTH MOJYJIH STHX BEKTOPOB.

3
4. Haiit npon3BOIHbIC NaHHBIX QYHKIMNA: Y = 2\/? _13 +3x2+5%; y= gx 92 :
X X—X
y =31tg%4x.
2 _ 3 _ .
5. Hatiru npenenr: Iim 7)(?—27)(4: im X +11x-8 3+11X 8 im 2195 - i (9—x)s.
x—>4 xX° +64 x>0 2X° —X+4 x=0 78in 2X  x—0

MMHHUCTEPCTBO OBPA3BOBAHUS U HAVKU POCCUMCKOU ®EJEPAITUN
'POBHEHCKUIM 'OCYJIAPCTBEHHbBIN HE®TSIHOW TEXHUYECKNI YHUBEPCUTET
rMeHu akaaemuka M. J[. MunnuoHmmk oBa

Jucnupmmaa Maremartuka
Nuctutyt NHI' I'pymmsr HTHTC cemecrtp |
buner Ne 20

1. TlepBblii U BTOpOI 3amMedaTeIbHbIC TPEIACIIbl.
2. Pemmte cuctemy meronom Kpamepa:
X, + 2%, +3%; =5,
2% — X, =X =1,
X, +3X, +4X, =6.
3. [lana npamas AB: 4X-y+2=0 u Touka C(0; -9). CocTaBUTh ypaBHEHUE MPSIMOH,
neprneHaAuKyIspHoi AB u npoxoasmieit uepe3 Touky C.
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arctg 5
4. Haiiti Npou3BOIHbIEC TaHHBIX QyHKIWMIL: y = 4x° —i7+7 x? —6x; :%ZX.
X X"+
y = tg°(sin 4x).
. _ x?-4x-30 . x°-3x+9 . 1-cosbx . (3x-7)"
5. Haiitu npenesr: lim 3 ; lim 5 Iim ——— )
x>5  x°+125 o= 4-9x—-Xx> x>0 TX x>0\ 3X+1

Kputepuu ouenku (6 pamkax npomezicymounol ammecmayuu)

Pecnamenmom BPC kagedpwvt «Bovicwas u npukiaowas mamemamuxa» omeem

cmyOeHma Ha IK3aMeHe OYeHU8aemcs no 5-0annbHol wKaie.
Kpurepuii oneHkH oTBeTa Ha IK3aMeHe:
— 5 0amyI0B TONMy4aeT CTYJIEHT, MPOJEMOHCTPHUPOBABUIMI IOJHOE BlAJeHUE 3HAHUSAMHU B
COOTBETCTBMM C TPEOOBaHUSAMH y4yeOHOM MPOrpaMMBbl, T.€. PELIMBIINN Bce 3aJaHus 0e3 ommbok
B JIOTMYECKUX PACCYKIEHUSIX U B 00OCHOBAaHUU PELICHMUS;
— 4 0aJ1a MoNyYaeT CTYAEHT, KOTOPbIM IpU MOJHOM BJAJEHUU 3HAHUSMH B COOTBETCTBUHU C
TpeOOBaHUAMM y4e€OHOW IMPOrpaMMbl JOMYCTUJ OTHAEJIbHbIE HECYLIECTBEHHBIE OIIMOKU JHO0
IIPUBEJIEHHBIE UM PELIEHHS HEOCTATOYHO OOOCHOBAHBI;
— 3 0as1a moIy4YaeT CTYIEHT IIPU HEMOJHOM H3JI0KEHUU IOJYYEHHBIX 3HAHUM, JTOIYCTUBILHAN
IIPU STOM OTJIEbHbIE CYLECTBEHHbIE OLIHNOKH;
— 2 0anja mosydaeT CTYAEHT IpU OECCHCTEMHOM M3JI0KEHHHM MaTepuaia, JOIyCKaroIluui
CYLIECTBEHHbIE OLIMOKH, KOTOPbIE MOTYT IpPEMSITCTBOBATh YCBOCHMIO JajbHEWIEH y4ueOHOI
uHpopManuu.
BTOPOI CEMECTP

BOITIPOCHI /11 COBECEJOBAHUS (TEKYIIIUW KOHTPOJIb)
Paznen: «/luddepenunansHoe ncuncnenne GyHKINNA HECKOIbKUX MTePEMEHHBIX»
1. ®yHkuuM HecKONbKMX mepeMeHHbIX. OOmacte onpenenenus. lIlpemen wu
HETIPePhIBHOCTh  (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX.
2. Yactaeie mnpousBomnbie. [lomubelii nuddepeHnman M ero MCHOIb30BaHHE B
NPUOJIMKEHHBIX BEIYUCIICHUSX.
3. MuBapuanTHOCTh (GopMbl monHOro nuddepennuana. ['eoMeTpuueckuii cMBICIT
nonHoro auddepeniuana. KacarenpHas miI0CKOCTh U HOPMaJb K MOBEPXHOCTH.
4. YacTtHple MPOU3BOAHBIE U TOJHBIE nupdepeHansl BeICIUX HopsiakoB. dopmya
Telnopa.
HesBHble pyHKIMM U X 1P PepeHIpOBaHNUE.
Ckansproe noie. [IponsBonHas o HampasiieHuto. 'paaineHt.
7. DkctpeMyM (yHKIMH HECKOJbKHX IepeMeHHbIX. HeoOXxoaumele M J0CTaTOYHbIE
YCIIOBUS CYLIECTBOBAHMSI SKCTPEMYyMa.
8. HauGomnbiiee n HauMeHbIIee 3HaYeHUST QYHKIIMHM B 3aMKHYTOM 00J1aCTH.
9. Vcnoeubli 3kcTpeMmyMm. MeTton MHOkHTeNeH JlaHTpaHKa.
10. MeTton HaMMEHBIINX KBAPATOB JJIs1 00paOOTKH SKCIIEPHMEH TAIBHBIX JTaHHBIX.
Paznen: «/luddepennuanpupie ypaBHEHU»
1. Tlonsatue 06 OOBIKHOBEHHBIX MTU(DPEPEHIIMAIBHBIX YPABHEHUSIX BBICIIHX MTOPSIKOB.
2. Tlpocretimme nuddhepeHimaibHble YpaBHEHHUS BBICIIETO MOPSIKA, JOITYCKAIOIIUE
HOHIDKEHHE MOPSIIKA.
3. Jlunelinbie nudepeHnaibHble ypaBHEHUs BTOporo nopsaka. Omnpenenenue u
CBOICTBA.
4. Jluneiinble ogHOpOIHbIE YpaBHeHU. OCHOBHbBIE MTOHSATHS.
5. JluneiiHble HEOAHOPOIHBIE ypaBHEHH. CTPYKTypa 00IIEero penieHus JMHEHHOTo
HEOJITHOPOIHOTO yPaBHEHHUS.
6. .Jluneiinsie nu¢ depeHanbHbIe YPAaBHEHUS C MOCTOSHHBIMU KO3 PUIIECHTaMU.
XapaKkTepuCTHUECKOE ypaBHEHHUE.

o o1
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7. Tlpocreiimue nudepeHnnanbHble ypaBHEHUS BBICHIETO MOPSsIKa, JOMYCKAIOIUe
IIOHMKEHHE MTOPAJKA.
8. HaxoskaeHue 4acTHOTO perieHus: HEOJHOPOJHOI'0 YpaBHEHHs METO0M 11000pa 1o
MpaBoil YacTH.
9. Cucremsl nuddepeHiuanbHble YpaBHEHHsI IEPBOrO MOPsIIKa.
10. MeTon uckitoueHus pereHus cucreMbl Tud GepeHnanbHbIX ypaBHEHUH.
Kpurepun oueHKH (6 pamvkax mexkywen ammecmayuu,)

Peenamenmom BPC kaghedpuvl «Bvicwias u npukiaonas mamemamurxay npeoycmompeHo
10 6annos 3a mexywyiro ammecmayuio. Kpumepuu oyenxu pazpabomanwl, ucxoos u3 pazoenieHus
bannos: 5 0Oannoe 3a o0ceoeHue MmMeopemudecKux BONpoco8 OUCYUNIUHbL, 5 6annoe — 3a
8bINOJIHEHUE OOMAUHUX 3A0AHUII.
Kputepuu onieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0a/u10B BBICTaBJIsIeTCS CTYAEHTY, e€CJIM OH H3JIOKUJ COJEp)KaHHEe BoIlpoca B o0beMme,
MIPEyCMOTPEHHOM IPOrPaMMOM, MPU 3TOM H3JIOKHI MaTepHall TPAaMOTHBIM S3bIKOM, TOYHO
UCHOJb3ysl MaTEMaTHUYECKYI0 TEPMHMHOJOIMI0 U CHUMBOJIMKY, B OIpENEJICHHOW JIOrHMYecKon
10CJIEI0BATEIbHOCTH;
— 4 0a/171a BBICTABJISIIOTCH CTYAEHTY, €CJIM [IPU JOCTATOYHO MTOJIHOM M I'PaMOTHOM OCBEIIEHUU
BOIPOCA OH JIONMYCTUJI HEOOJbIIME HETOYHOCTH, HE MCKaXaloUMe MaTeMaTHYecKoro
COZIEpXKaHUs OTBETA;
— 3 0anja BBICTABJSIIOTCH CTYAEHTY IIpU HENOJHOM PpAaCKpBITUH COAEpP)KAHMSI BOIpOCa
(comep:xaHue Bompoca M3J0KEHO (hparMeHTapHO, HE BCErja IOCIEN0BaTENbHO), HO IIOKa3aHO
obliee MOHMMaHUE BOMNPOCA; JOMYIIEHbl OIIMOKM IpPH HCHOJb30BAaHUM MaTeMaTH4eCKON
TEPMUHOJIOTUH;
— 2 0asJ1a mosty4aeT CTYAEHT, [IPOAEMOHCTPUPOBABILNI OOPBIBOYHBIE 3HAHUS U JIOITY CTUB LI
OLIMOKH B ONPEICTICHUH MOHITHH U IIPU UCIOJIb30BAHUU MaTEeMaTHYECKOW TEPMHUHOJIOTHH.
-- 1 0aan moJjyyaeTr CTyAeHT, NpojaeMoHcTpupoBaBiuii meHee 10% 3HaHMit Marepuana,
BBIHECEHHOT'O Ha KOJUTIOKBUYM;
— 0 6ans10B moJIy4YaeT CTYJAEHT, HE OTBETUBIIMI HI Ha OJUH BOIIPOC.

KOMILIEKT 3AJAHUM JIJI1 KOHTPOJIbHOM PABOTHI (PYBEXKHBIN

KOHTPOJIb)

HNEPBASI ATTECTALIUS
BunerNe 1

) 2 5 ax 3 x XdX
. Haiiti unTerpans: a).lf(xz + ? - ?{/?jdX; 6).[91 ¥dx ; B):"(3X+1) e"dx; F)J. [4_ 2 ;

dx; ) [ cos 3x - cos 9xdX; 3)j
(x

, Jx
mb&%wxxﬂhm+f

+ 2)3 '
BunetrNe 2

2 2
. Haiiti uaTErpases: a) _[(3X2 —23/x — ljdX; 6)_[de; B)J‘1X+d;( ;
X

1

2
4 —3x)e dx: 2X 1 cos Xsin xdx: .
my ) ) ] j — ) QIJ;:_

BunerNe 3

3dx x-B)j dx

Haiiti unterpas: a) 4\/; - L +x |dx; ; 0) ;
1-7x arctg’x (1 + x%)

Jx

21



r) [ x cosxdx; )Ide )j ‘/— dx ; x

T

bunetNe 4

3
Haiitu uHTErpassL: a) J(4X - W — %)dx : 6”‘\/ dx ; B)J‘ In );dX ;
1 X -

o*—,m\a

dx X dX

3x2—2x+2;e)12+\/x+

BunetNe 5

r)j(x2 —4x)In xdx;n)f nc)jsm Xdx; 3)j
1

2

Haiiti uHTErpansl: a) I(4X5 — W - %)dx ; 0) jsin (3 — 5x)dX; B)IXG_XZdX;
1 X

r)jarctg 3xdx;n)jz(j:J2rX1T):( : j ‘/;E)i) x) [tgxdx; 5) jxe dx .

BunerNe 6

2
Haiitu uHTErpass: a) J(W - i + 5X2jdX; 0) _[53_2X dx; B)I(X2 + 1)5xdx ;
1

Jx

2\Av . 4x —3 S dx
r) [In@+ x?)dx; x) —x2+4x+9dx’e)£1+\/le %) [sin®x cosxdx; 3)j4 ol
bunerNe 7
(2 1 3xdx
Hai : < = _3x |dx;6) [e¥Cdx; ;
aliTH UHTET PaJIbl a)J.( 37 x) )J. B)'[10+3X2
¢ dx dx
5-6x)sin4dxdx; n) | ——— sin # 8x cos 8xdx ; .
0J6-69sindin [ 0o fy o] )
BumerNe 8

1 xdx
Haiitu uHTErpansl: a) J(ZJ— - ﬁ + 4deX : 6) I cos(10x — 7)dx ; B)J—;
X VOXZ +2
9
)!\/; dx; ) [ ¥/sin* x cosxdx; 5) [

xlnx

r)jx In xdx; H)JZX +6x+3

BunerNe 9

HaiiTu unTerpans: a)j( X—X— 4)dx 6).[ X+9 I \/W
X

2—5 sinxdx; —dX; dx: sin 3xcos xdx
0[5 IlJ.x2+x—2 X e)g[\/m m)j

0

) [cos3xdx.

) BumetNe 10

xdx
+2x%

Haiitu uHTErpasst: a) ]1-(\/; —3x+ Z)dX; 0) I a- 4X)8 dx ; B) I 2
0
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X+6 J-xdx_j dx _de

1 d ; :
(x 1) cosxdx; H).[ X:©) 8+4c0sx 1 X2+ X

r)
3x2 +x+1

O =[N

BumerNe 11

2
Haiitu unrerpansi: a)J.(\/; — ig + 3x4jdx; 6)J.(2 —5X)7dX ; B)J‘g XC;X . ;
X —2X

1+‘{/— X
)j )I5+4Sinx,3)_[oxcosxdx.

BumetNe 12

2
2 5-7x xdx
Haiitu uHTErpassL: a) J-(4x -—+ %)dx : 0) I e dx ; B) I— :
x V18- 9x2

4

ofxesn] ol G

BunerNe 13

F)Ix o ﬂ)jzx —2x+1]

dx
1+ x%

xc)_[sm xc0s*xdX ; 3) J'

Us gy
Haiitu uHTErpasisl: a) I(3x +4x — l)dX G)Ie6x 4dX )J xIn X.

x+3 4, . X+4 _ 3/ctg? X4 rarctg x
r)jxe dX’H)J‘2x2—6x—8dx )I1+§/x+1 J‘sm X I1+x2 dx.

bumerNe 14
3xdx

Haiity maTerpansl: a) I(l— 3x2 +4/x — )dX 6)jsm(5x 6)dx ; B)J 1;

4
Sx—2 ) )_[cos 4xsin 4xdx ; 3)j2XSIn xdx.

I‘)JXIn XdX H)Imdx 1 \/—

BHneTNg 15
2xdx

Haiiti MHTErpabl: a) _T.(ze —bx+ 4)dX; 6)]. I \/7
3X° —

) j sin 2 3x cos 3xdx ; 3) j

X 1 sm 4xdx :
r)-[ " H)-[ 6x+8 )Jl+«/—
BTOPASI ATTECTALIUS

BunerNe 1

Pemnts nuddepennmanbuble ypaBHEHHS U CHCTEMY: a) 2y'3\/— =y,

6)xy':2y|n%, y)=e; 13)y——y 2x%: 1) Yy =x% —e*: m) xy"+2y' =0;

e Y'Y +1=0,y(1)=-1, y(1)=-1;xy" -6y’ +10y =x+4;3) dy

BunetrNe 2
Penuth nuddepeHnnanbHbie yPaBHEHUS U CHCTEMY: a) Xy' + 3y =1;

X +4'
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2
”n X i 1
6) y’:y +3¥+2;B)y'—xl:x2,y(l)=0;r)y =e—X;Il) Xy=Y;

x2
%:3x+8y
9 y'=2y*, y(-1)=1 y'(-1)=Liwy" - 3y'+2y = (L-2x)e*:3) |
—y=—x—3y.
dt
bunerNe 3
_Y+3.
Penmts nuddepeHnnanbable ypaBHEHUS M CHCTEMY: &) ) = “—5— |
X
ey L
6) y|:—2+5 —+4; B)W'_Zy::?vcs;F)y"=3x+0085x;n) Xy"+ yr:_;
X X \/;
dx
— =Xy
9Y'Y° +64=0, y(0)=4, y(0)=2;%y"—4y' + 4y =—€";5 | &
dy
P X+ 3y.

BunerNe 4

Pewntsb quddeperipanbubie ypaBHEHHs U cuctemy: a) y'= 7 y5;

._x+2y —_N- ] _ . " _ 1 ] (Zj_z ’(Zj
6y=3 , ¥(1)=0;8) y+ycosx=cosx;r)y" = W5 =297

sin?2x’

DXy -y =e*-x* o)y =(yY:x) 4)"-8y+5y =x*;3)

bunetNe 5
Penmts quddepennuansabie ypaBHenus u cucremy: a) 2Yy'+3X =0;

2
y_-i-y 9, J’(l)=4,13) y'—Z:_%;I‘) Y"=COSX+e_X;
X

0)y= 2 X N
% =X+5y
Dy +2y =00y =1 (y)% im0y +2y = x% +2;9) | Ot
dy =—Xx-3y
dt
bunetNe 6
Petmts 1 depeHnuanbHbIe ypaBHeHns 1 cuctemy: a) X)' = 3y
1 y X _ . 1 _ 2 . "w__ 2 .
0) y'==—-3=, y|-1)=4; +y=—=; =— ;
) ¥=1 =30 D=4 e y=—Lin )= oo
dx
— =2X+Yy
Y+ X0y =X 0y = 24y° ) Y — 6y +8y =3 15 |
dy
—=X+2y
dt
bunerNe 7
y3 2
Penuth nuddepeHimansHble ypaBHEHHS U CUCTEMY: a) ) = ;0) V'= y—z Y +1; B)
3x+1 X
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3

3
y‘+i—y =xn y'=—3,1)=2,'1)=0;

X
dx_4x—y
0 YtgX =Yy +1;e)y =30y x) y" — 4y’ + 8y =67 5) | &
dy
E:x+2y.

bunerNe 8
Pewnts auddepeHiabHble ypaBHeHus u cuctemy: a) y'—y° tg X =0, y(ﬂ ) =3;

3
0) y'= 2y—3 +2. B)y'—l = x SIN X ; 1) y"=sin 5X+€0s2X; 1) y"tg5x =5Yy’;
X X

X
1 % =-3x—4y,
Q) 4y’ =y" -1, ¥(0)=v2, y'(0)= =1 m)y"+ 2y +5y =5x;3)
22’ Y_
— =-2X-5Y.
dt
bunetNe 9
PemmTh muddepeHnnanbable ypaBHEHHS U cUcTeMy: a) YA/ 4+ x> dy = dx 6)
y
' x In x " "
2y'=e +2¥, y(e)=0:p)y - ———2— y1)=1:ny =%+4x;n) xy"=y
dx
—=y+x
o yly"=y* -16, y(0)=2v2, y'(0)=+2;x)y"—6y' +10y =x+4;3) Sllt
Y axs 2x
dt
bunerNe 10
y2 y
Pemmnth nudpepennunansHble ypaBHEHHS U CUCTEMY: a) )' = y+ 6) V=" -7>+2;
x° X° X
B)y'—% =20 Y =x-Inx;n)y"= (y’)2 ;
ax_ x=3y;
9y’ :L(H " L)? YO)=2 Y@ =Liwy + 2y +5y=x-2:5) | &
X X 2 Y45
& y.
dt
bunetNe 11
Pewmts muddepeHIEanbHEe ypaBHeHus U cuctemy: a) 2)'3Yx = y*;6) y'= % ;
B)y'—l =x*, y(1)=0;r) y"=arctgx; n) xy"+2y' =0;
X
X =X+4y,
oy =72y°%, y(2)=1, y'(2)=6:4)y" —6y' +10y =x+4;3) |
dy
E = 2X+5y

bunerNe 12
Penmts quddepeHnuanbabe ypaBHEHUS U CUCTEMY: a) V' = 3y2 6) Xy =+ 2x2 + y2 +Y;
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B)y’—S—yZ—%;F)y”:Sin5X;I[) Xy + X%y =4;
X X

dx =-3X+2y;
) 1"y> +36=0, y(0)=3, y'(0)=2;4) y" — 4y + 4y =x* + 3x;3) dt
Y oxy y.
dt
bumerNe 13
Penmts qud GepeHnyanbHble ypaBHEHHUS U CUCTEMY: a) y(4 + ex)dy =¢e'dX; 6)
2
y‘:y—2—1+4;3) y'+3—y:x“;r)y”:e2X -3xX;myxIhx=y";
x° X x
3 d—)t( =3X+Y;
9y =8y", y(0)=1, y'(0)=2;x)y"+ 2y +5y =X;3) |
y
— =X+3y.
dt
bunetNe 14
Penmts quddepennuansabie ypaBHenus u cuctemy: a) 2Y)y'+3X =0;
6) xy'=ylIn %; B) Y+yCOSX =C0Sx;r) Y =X +C0s4X; 1) xy" =y';
L 3y
0y =32y°, y(4)=1, y(4)=4;x)y -y -2y =6x+1;5) | &
dy
—=3x+).
dt
bunerNe 15
1. Penmute nudepennumanbabie ypaBHerus u cuctemy: a) X)' + 3y =0 ;
2
! ! " 1 /4 X !
0)Y :%+5%+6;B) y +%=3x;r)y :?+x;n)y (e +1)+y =0;
% =5x+4y;
) VY +16=0, y1)=2, y'(1)=2; %) y" -2y — 3y =4x;3) dt
d—z — 2x+11y.

Kpurtepun oueHKky NHCbMEHHO KOHTPOJIBLHOM PadoThI (8 pamkax pybexcHou ammecmayuu)
Pecnamenmom BPC kagheopvl «Bvicwas u npuxkiaonas mamemamuxay npeodycmompeHo

25 6annos 3a evinonHenue pyoexdcHou KOHmMpOoabHOU pabomsl. Kaxcooe 3adanue, éxoosuee 6

KOHMPONbHYI0,  OYeHUaemcs npenooasamenem ONpPeoeieHHbIM — KOIUYeCm8oM  Oaulos.

Hmoeoswiii 6ann 3a KOHMPOALHYI0 pabomy NOIYUAemcs CyMMUpPoB8aHuem 6aiio8 3a ce 3a0anusl.

Kpurepuii oneHKH 0IHOTO 3a/IaHNS :

— oOydJarommiics TPaBWILHO PEIIUI 3aJady; [OpH 3TOM JIOTHYHO, IOCIEIOBATEIBHO U

apryMEHTHPOBAHHO M3JIOKMI PEIICHHE 331a9l — MaKCUMaJIbHOE KOJIMYECTBO 0aJlIOB;

— 00y4JaroIIMCsA B OCHOBHOM IPABMJILHO PEIUJI 33]1a9y, JOIYCTHB IIPH 3TOM HE3HAYHUTEIIbHbBIC

HETOYHOCTH U morpemHoctd — 80% 0T MakCMManbHOTO KOJIMUYECTBa OaJIoB;

— oOyyarouiics He MOJHOCTBIO pemuil 3anady, Ho He MeHee 50%, IOomycTUB HpH 3TOM HE

0osee ogHOM rpy0Ooi ommobOku — 60% OT MaKCUMaJIbHOTO KOJIMYECTBA 0ajlIoB;

— 00y4armMiicsl IPUBET HEMOJHOE pEelIeHHe 3a1aun (cTeneHb MoaHOTh — oT 30% mo 50%),

JOIYCTHB MTPH 3TOM 3HaUUTENbHBIC HemoueThl — 40% OT MaKCHMaIbHOTO KOJIMYecTBa 0aJuioB;

— oOyuaromuiics mpusen He Oonee 30% pelreHus 3aa4u, JOMYCTHB IPU 3TOM I'pyOble OIIMOKU

u HenodeThl — 20% OT MaKCHMAJIBHOT'O KOJIMYeCTBA 0allIOB;

— oOyuaromuicss He MPUCTYNUI K pelIeHnIo 3a1aun — 0 6aios.
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2)

BUJIETHI J1JI5 3AUKTA
buer Ne 1

[TonsiTue nepBooOpa3Hoii.

Haiitu uaTerpassr: _[( X+l)2dx I(1+4X) dx, I( e —%4.)(3_1 )Z(jdx.

BBIqHCJIPITB OHpeHeHeHHBIe I/IHTeraJ'H)I:
1 e
j(1+ 2x)%dx, Iln 2 xdx.
0 1

Peumts quddpepenunanpubie ypasuenus: 1), y'=y/x-1; 2).y'—y=e”", y(O) =1,

3). xyy' =1—x?

Haiiti gacTHbIe npon3BoHbIE 2-T0 mopsaaka GyHKuun Z= f(x; y): Z =sin® y +cos® x
bunet Ne 2

Heonpenenennslit MHTErpai U €ro CBOKMCTBA.
. 4 11 . 4
Haiitu uHTErpasIbl: J. 5 +==—-2cosX |dx, J.XSIn xdx, j 5x* —23/x% + — —3 |dx
X =25 X X
Brruuciuth ornpenesieHHble HHTErPaJIbl:

J% o , i(2x3+x2—5)dx,

1 6X-5 ‘%

Pemmth uddepeHnuanbabie ypapaenus: 1). X°y' = y* — 2xy;
2).y' —3x’y =x%", y(0)=0; 3).e” (1+x?)dy—2x(L+e” Jdx =0
HaiiTi yacTHBIC IPON3BOAHBIE 2-TO Mopsiaka GyHKIuH Z= f(x; y): Z=3x> —2y® —5xy.

buner Ne 3
HHTerpupoBaHue TPUrOHOMETPUUECKUX BBIPAKECHUH.

Haiitu unTerpas: I(4— ! + 3 —ZXJdX,J- d ,I(ZXS—X—%+5X3\/;jdX

sin?x  x*+9 Xy X +1

gox-1 2+ x
Brruucnute onpeneseHHbIe MHTETpaJIbl: J. dx I

Pemmts nuddepennuansabie ypasaenus: 1). xy’ = 3,/2x° +y° + y;
y’—l=—%, y(l):l; 3).In xsin® ydx+x cosydy =0
X X
Hatiiti yacTHbIe TPOM3BOAHBIE 2-r0 nopsaka ¢pyHkiuu Z= f (X; y) :Z=xy—Iny-3*
buner Ne 4

3ameHa epeMeHHOU B OHpeI[eHeHHOM MHTErpale.

Haiit nHTEr pab!: J(B — 52 + ——e j I (i(/)S.LdX : I(lZXS + %W—%)dx
cos”“ x X SIn X

Bremauconte ONpCaACIICHHBIC HHTCTPAJIBL:

.Z[ZL j.(3x5 +6X —9)dx

L XT+14x-5 <)
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4, Pemmts nubdepennmansabie ypaBHeHHs:l) xy' =44x*+y° +y; 2) Y +xy=-x°,
y(0)=3;3). xy(l+x? )y =1+ y?.
5. Haiitu yacTHbIe npou3BOMHBIE 2-T0 Mopsinka bynkmun Z= f(x;y): Z=2" +2Y - 29

buner Ne 5

1. ®opmyrna UHTETPUPOBAHMUS 110 YACTSM B OMPEIEIEHHOM HMHTErpase.

+——2x°

jx;“dx,j@— r 8 jdx
X —6x+7 sin?x  x°

1 2
dx 5
3. BeruucnuTh onpeneneHHbIe HHTETPAJIBI: J. ) J 6x° +— dx.
Jx+2 14 X
2

2. Haiitn uHTErpahL: _[ X €0s(8 + 5x)dx,

4. Pewwnts nudepeHuuanbuble ypapenus:1). Yy = y—2 + SX +12; 2) y' - r__2 :
X X X X

y@)=1; 3).+/xdy—,/y+1dx=0.

5. Haiitu yactHble Ipou3BoAHbIE 2-T0 MOpsAaKa QyHKIUU Z= f(x; y): Z=x*-Iny+y>.
buier Ne 6

1. HecobOctBeHHEbIE HHTCIrpalibl C 0€ECKOHEUYHBIMU npeaciiaMu.

2. Haiitu unTErpas: JXSin( 9x + 7)dx, J.Ld

VX2 +4x+25

I(3x1°—6cosx+ 24 —7de.
X =16

2
j 2(x +3)* dx
VX*—6X+5 1
4. Pemmts nuddepennumansabie ypaBHeHuUs; 1). Xy'—y= th(y/ X);
2).y' =2x(x*+y), y(0)=0,3). (xy3 + x)dx+(x2y2 - yz)dy =0.
5. Haiitu yactHble Mpou3BOJAHBIE 2-TO MOpsAaKa QyHKIUU Z= f(x; y): Z=e"—e’ +y-X.

1
3. BwruuciuTh onpeneneHHble HHTETPAJIb: I
-1

Buner Ne 7
1. HecoOcTBEeHHBIC HHTETPAJIbl OT HEOTPAHUYCHHBIX (YHKITUH.

3
V1-x?

2. Haiitu uHTerpasi: J.es”zdx, ILJF?’CI J.[ X° —§+
X

—sin x |dx.
2X+5 ]

1
3. BbIUHCINTE ONpeaeIeHHbIC HHTETPAIBL: xsin(2x +1)dx, I4(X - 1)3 dx,

O =[N

4. Pemwuth nuddepeHnraabHbIe YpaBHEHUS; 1).xy"+x+y=0.
2). X%y +xy+1=0, y@)=
3). sin y cos xdx = cos ysin xdy .
5. Haiitu yacTHbIC TPOU3BOHBIC 2-TO mopsiaka GyHkimu Z= f (X; y) v
=X-COSY+Y-COSX.
buier Ne 8
1. TlpuioxkeHus onpeaeNeHHOr0 HHTEerpaja: BHIYMCIEHHUS TUIoMmaeil miIockux Guryp.
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HaﬁTHHHTeraJ‘IBIZJ xe®dx, I -1 ,I 7X° — S +§—2X dx
X2 +4x+25 1+x*> X

2 1
BBIYKMCINTE ONpENEIEHHbIE HHTETPAIbL: I X cos xdx, J.\/;dx :

Penmnth nuddepennmansubie ypasaenus; 1). y' + Y 1;

2).y'+ ycosx = %sin 2x, y(0)=0; 3). (y2 —3)dx+7xydy: 0.

Haiitn vacTHbIe Tpon3BoHbIe 2-r0 mopsinka Gpynkuun Z= f (X; y) : Z=x* - ° +8xy.
buner Ne 9

3anaun, npuBosIMe K quddepeHaIbHbIM yPaBHEHUSIM.

Haiitu unTerpasr: J.(% x? — 3{/7 + % + 6jdx , j 2);:_35dx , J’[1+5X2 + ; —2F de

2 8
Brrunciuth ornpenesieHHble HHTErPaJibl: J. J‘(Z\/; +3¥/x? )jx ,

dx
1\/§+5' 0

Pemmts muddepennuansabie ypapaenus: 1). X°y' = y® —2xy;

2).y'—3x*y=x%", y(0)=0; 3). (y+5)dx+7xdy=0.

5.

Haiitn vacTHBIe Tpon3BoaHbIe 2-T0 mopsinka Gpynkuun Z= f (X; y) 1 Z=7 X® —2y° +5xy°.
buter NelO

TeopeMbl CylecTBOBaHHS U €IMHCTBEHHOCTHU pemieHus s i pdepeHnarbHOro

ypaBHEHUs 1-ro nopsaka.

X3

Haiitu mHTETpaIbl: I(9X3 - 9\/F + % - 3jdx , IZ—]-dX ,
X X

. 5 3
7sin x — +——2" |dx.

4
X+2 dx
Bprunciuts OMPCACIICHHBIC UHTCI PAJIBI: IXE dx ) I
0

Peumts nudpdpepenumansubie ypasaenus: 1). Y =4+-=+
X

2).y'+xy=x, Yy(0)=0; 3). (xy3 + x)dx+(x2y2 _ yz)dy ~0.
Haiiti yacTHbIC POM3BOIHBIE 2-T0 mopsiaka ¢pyHkuun Z= f (x; y) : Z=x%+y° =3xy.
buner Ne 11

HuddepennnanbHble ypaBHEHUS C pa3esiouMuUcs nepeMeHHHMI/I

Haiitu uHTErpamsI: I(8X7—3W+%—7jdx’ I /_))((ci:(ﬂr j[ sin 2 x ,/Xi_g}jx.

Breraucinth OIIpEACIICHHBIC HHTCI PAJIbIL:

—w
—+ >
~

N Sy 01
N

X |la
| >
w

2
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Pemmtn nuddepeHnraIbHbIe ypaBHCHHS: 1). X%y’ =y? —2xy;
2).y'—3x%y=x%*, y(0)=0;

3). (1+ yz)dx—(y+ yxz)dy =0.

Haiiti yacTHbIe PON3BOAHBIE 2-TO mopsiaka GyHKIuH Z= f(x; y):

Z=5x> +3xy—2y* +2.

buer Ne 12

Onnopoanblie 1uddepeHianbable YpaBHeHU | -T0 mopsaka.

Halitu uHTEerpass: J(SX +9\/_+——3j I92X;X52 dx. J.( 2849+3COSX—7deX.
_ X2 _

8 2

—X
Brrauciuth ornpeneneHHble HHTErPaJIbl: I XCOS5xdx, J-
X
2

dx

X:]_'

Pewmts nuddepennunansube ypapaenus: 1). y' +

2). y'+ycosx = %Siﬂ 2x, y(0)=0; 3). sin xcosydx =cosxsin ydy.

Haiiti wacTHbIe npousBomHble 2-ro mopsyika pynkimmu Z= f(X;y):
Z=sin(x-y)—x* +y?/
buner Ne 13

Tabnuna uHTErpasoB OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUI.

Haiitu unrterpansr: J(2X3+3\/X—+%_17jdxyj 2 —5X dx
X

25x% +4
J.(XZ 425+1—X1—Zcosxjdx.

Breraucnnth OMMPCACIICHHBIC UHTCIPAJIBIL:

[ ]
————— |arctgxdx
SAUXE+2x-11 %

Pemmmts nuddepenunanbable ypaBHeHus: 1). (49 +y’ )dx —xydy=0;

1

2).y'+ ytgx = cos? X, y[%j - E . 3). y2 _2xy= Xzy, '

Haiitu yacTHBIC TpOM3BOAHBIE 2-TO MOpsiiKa QYHKIUN Z= f(X; y):
Z=cos(X-y)—y-sin X.
buner Ne 14

HpOCTGfIH.IPIG MCTO/JIbl HHTCIPHUPOBAHUA. 3ameHa nepeMeHHoﬁ B HCOIIPCACIICHHOM
HHTCIrpaJic.

Haiiti unTerpais: J‘(16X2—2</x_5—i7—j I 8X 5
X 16 49%°
J.(_gz + 23 —SXde.
sin“x  Xx°+1

2
BbraucimTh onpeneneHHbIe HHTETPalbl: J. xsin 2xdx, j[4x + X2 —1jdx
X J—
0

2]
2
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4. Pemuts nuddepennunansabie ypaBHeHus: 1). Xy’ = XSin Yy Y,
X

2).y' + ytgx = —— ! y(z)=5;  3). e*¥dy=xdx.
cosx’

5. Haiitu yactHbIe pOU3BOAHBIE 2-T0 MOpsAaKka GyHKIUU Z= f(x; y): Z=xy—Iny-3".
[Ipocrelimme MeToAbl HHTETPUPOBAHUS.
HNHTerpupoBanue no 4acTsm.

1. HaiiTu MHTErpabL: j(6X4—93 X+§+2jdx, J.de ,j[QCOSX+ 2416_ 8 2de
X X" = 1-x

X—=5
T 154
M X
2. BwuucIuTh ONpeesieHHbIC HHTErPaIbl: _[ ( +e jdx , J —_— .
2\ cos? x x+4/x
3. Pemmth nudepeHnraibHbIe YpaBHECHHS: 1). (16 —x? )dy +2xydx=0;

xy'+y=sinx, y(z/2)=2/x; 3). x’y'+xy=0.
4. HaiitTi yacTHbIC POU3BOAHBIE 2-T0 opsaka QyHkiuu Z= f (X; y) : Z=Xy—cosy—3".

buner Ne 16

1. Jluneiinsie qu¢depeHnnanbHble ypaBHEHUS | -T0 mopsiika.

2. Haiity uHTErpabL: I(7X54—84\/;+E+1jdx, J4dX3, I( 2425+ :Ué —7sin dex.
X X+ X"+ COS™ X

2
dx
3. BwuuciuTh onpeneneHHbIe HHTETPAJIBL: J( X——+ 3{/_] dx; Il
+
1

V2x+1
X

4. Pemuts nuddepennnansabie ypapaenus: 1). y' = —+ y ; 2).y' +2xy = xe*, y(O) =0;

3)(x2—4by—xyﬁx:0.
5. Haiitu yacTHble Tpon3BoHbIE 2-r0 mopsiaka GpyHkuun Z= f (X; y) : Z= X’y -5y —-3x°.

<
>

buner Ne 17
1. Ilpocreiimme MeToasl HHTErpupoBaHus. MIHTerpupoBanue JpoOHO-paliiOHAIbHBIX
BBIPAIKECHUH.
2. Haiitu uHTErpabL: I 6\/_+ +1(d jxeg #ax I j thZX dx.
4—r3x Cos” 2X
3. BrruaunciuTh onpeneneHHble HHTETPaIbl: J 1(5\/— X +3/x )1
J_+2 0
2
4. Pemuth muddepeHnnanbHbIe YPaBHEHUS: 1). y' =4+ Y + (l) ,
X X

2.y +xy=x, y(0)=0.
3). (y—3)dx+2xydy=0
5. HaiiTu yacTHbIe TPOU3BOHBIC 2-T0 Topsiaka GyHKIMU Z= f(X; y): Z=9 xy—sin y—2*.

buner No 18
1. ®OyHKIMHA HECKOJIBKUX ITEPEMECHHBIX.
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dx
2. HaiiTu uHTErpasb: I 8x" —3R/x® +i4 -7 |dx, j > , JXCOS 6xdx.
X 9x° +4
2 243
3. BprauciuTh onpeneeHHbIe HHTErpaJibl: 1). j xdx ; 2). I f’i
0 4 + X2 & X"+ 81

3

4. Penmts nudQepeHunanbHble ypaBHEHHS: 1). (49 + y2 )dX —xydy =0;
2). y'+ ytgx = cos? X, y(%) — % 5 3). (xy—x)dx+(xy+y)dy=0.

5. Haiitu yactHbIe TPOM3BOAHBIE 2-T0 Opsaka GyHKIUU Z= f(x; y) : Z=4 X8 —8y4 +7xy2 .

Buser Ne 19
1. YacTtHbIe TPOU3BOIHBIC (DYHKITMH 2-X IEPEMEHHBIX ITEPBOTO MOPSIIKA.

dx . Jxdx
—— | xsin{x+7)dx, .
x> +4x+25 '[ (c+7) '[X+1

2

2. Haiitu uHTeTpaHL: J~ EGX_ldX,I

2 1
. 2
3. Bpruucnuth onpeneneHHble HHTETPAJIBL: J. xsin 2xdx, j(4x + <2 —1jdx .
0 0

X J—
4. Pemmuth nuddepeHaibHble YPaBHEHUS: 1).y'+ Y 1;
X
2).y' +Yycosx = %sin 2x, y(0)=0;
3). (y2 —3)dx+7xydy: 0.
5. Haiitu yactHble mpou3BoaHbIE 2-T0 MopsAaKka GQyHKIUU Z= f(x; y) :
Z=sin(X-y)—y-CoSX.
bunet Ne 20
1. HduddepennuanbHbie ypaBHEHHS 2-TO TOPsAKa, OCHOBHBIE TIOHATHSI.
: dx 2 dx
2. Haiita uarerpansr: | (X +1)sin 4xdx, | ———, || x° +9x/X — = +8 dx, .
P '[( ) Ix\/x—7 I( x® j I2x+9

7
d 23 3dx
Xx .9, j

Jarx? 25 X0 +8L

3

4. Pemmth nuddepenumanbable ypaBHeHUS: 1) (16 —x? )dy +2xydx=0.

2).xy'+y=sinx, y(z/2)=2/z. 3). (x2 —4)dy— xy®dx=0.
5. Haiitn yacTHBIe TPOU3BOAHBIE 2-TO mopsiaka GyHKuu Z= f (x; y) 1 Z=4xy—-9Inx-7".

2
3. BruunciuTh onpeneneHHbIe HHTETPAIBL: 1). j
0

Kputepun ouenku (6 pamkax npomesicymounou ammecmayuu)
Pecnamenmom BPC  xagedpvl «Bvicwas u npuxiaoHas mamemamurxay omeem
cmyoeHma Ha dK3ameHe OYyeHusaemcs no 5-0anloHou wKae.

Kpurepuii oueHKH 0TBETa Ha IK3aMeHe:
— 5 0amy0B TONMy4aeT CTYJIEHT, MPOJEMOHCTPUPOBABUIMM IOJHOE BIAJCHUE 3HAHUSAMHU B
COOTBETCTBHM C TPEOOBaHUSAMH y4yeOHOM MPOrpaMMBbl, T.€. PEHIMBIINN Bce 3aJaHus 0e3 ommboK
B JIOTMYECKUX PACCYKIEHUSIX U B 000OCHOBAHUHU PELICHHUS;
— 4 faj1a TONyYaeT CTYACHT, KOTOPbIM MpU MOJHOM BJaJ€HUU 3HAHUSIMH B COOTBETCTBUHU C
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TpeOOBaHUAMHM y4eOHOW IMPOrpaMMbl JIOMYCTUJ OTIEJIbHbIE HECYLIECTBEHHbIE OIIMOKU JH00
IIPUBEJIEHHBIE UM PELIEHHS HEOCTATOYHO 00OCHOBAHBI;
— 3 6aj1a moMy4aeT CTYJAEHT MPHU HEMOJHOM H3JIOKEHUU TOJyYeHHBIX 3HAHUH, JOIYCTUBIIUI
IIPU STOM OT/IEbHbIE CYLIECTBEHHbIE OLUIHNOKH;
— 2 0aquia mojy4aeT CTYJIEHT Ipu OECCUCTEMHOM H3JI0KEHUU MaTepualia, JOIyCKaroIIui
CYIIECTBEHHbIE OIIMOKH, KOTOpPbIE MOTYT MPEMsATCTBOBaTh YCBOEHHIO JajibHeHInell yueOHOM
nHpopMaIuu.

TPETUU CEMECTP

BOIIPOCHI 1)1 COBECEJOBAHUSA (TEKYIIIUHA KOHTPOJIb)
Pazngen: «Pager»
Omnpenenenne YnuciaoBOro psjia U €ro CyMMBI.
CBoiicTBa cXOIAIMXCS PSIOB.
HeoOxoanmplil mprU3HAK CXOIUMOCTH psfa.
Psanpl ¢ HeoTpULIaTEIbHBIMU YJI€HAMU, IPU3HAK CPABHEHMUS.
[Tpuznak cxogumocTu amambepa.
WHTerpanpHblil U paguKanbHbi npu3Haky Komm.
3HakouepeayoIumecs paabl, npusHak JleitoHuma, abcomoTHaAs U YCIOBHASI CXOIUMOCTD
psna.
8. Tlonstue o dyHKIMOHATHHOM psife. CTeneHHbIE PAIbIL.
9. HurepBan u paguyc cxonumoct. OOIacTh CXOIUMOCTH
10. Paznoxxenue ¢yukiuii B psag Teitnopa u B psin MakiopeHa.

NooogkrwbdpE

Kpurtepuu oueHKH (8 pamkax mexkyujei ammecmayuu)

Peznamenmom BPC raghedpuvl « Bvicuias u npuxkiaonas mMamemamuxay npeoycmompeHo
10 6annos 3a mexkywyio ammecmayuio. Kpumepuu oyenxu pazpabomanwl, ucxoos uz pazoeieHus
bamos: 5 0ani0e 3a 0ceoeHUe MeopemuiecKux GONpocos OUCYUNIUHbL, 5 6ani0e — 3a
6bINOJIHEHUE OOMAUHUX 3A0AHULL.
Kpurepun onieHKM 0TBETOB HA TEOPETHYECKHE BOTPOCHI:

— 5 0a/u10B BBICTaBJIsIeTCH CTYAEHTY, €CJIM OH H3JIOKUJ COJIEep)KaHHEe Bollpoca B o0beMme,
MPEeyCMOTPEHHOM MPOTrpaMMOM, MPHU STOM H3JOXKUI MaTepUall T'PAMOTHBIM SI3BIKOM, TOYHO
WCIOJIb3Ysl MAaTeMaTUYECKyI0 TEPMHUHOJIOTHI0O U CHUMBOJHKY, B OINPEACICHHOW JIOTHYEeCKOU
MOCJIeIOBATEIbHOCTH;

— 4 6aJ1y1a BBICTABJISIIOTCH CTYAEHTY, €CJIM IIPU JOCTATOYHO IMOJHOM M I'PAMOTHOM OCBEILEHUU
BOIpOCa OH JOMYCTUJ HeOOJbIIMEe HETOYHOCTH, HEe MCKaXaloluMe MaTeMaTHYecKoro
COZIEpKaHUs OTBETA;

3 Gansa BBICTABJAIOTCH CTYAEHTY IPU HEMOJHOM pAacKpbITHH COJEpX aHHUS BOMpoca
(comepkanue BOIpOca M3JOXKEHO (hparMeHTapHO, HE BCEr/Aa IMOCIEA0BATENIbHO), HO MOKa3aHo
o0miee MOHMMAHHUE BOIPOCA; IOMYMIEHb OMMOKK MpPU MCHOJB30BAHUU MATEMATHUECKOU
TEPMHUHOJIOTHH;

— 2 0a/71a moJIy4aeT CTYAEHT, IPOJIEMOHCTPUPOBABIINI OOPBIBOYHBIC 3HAHUS U JIOITY CTUBIIHIMA
omKOKH B ONpe/leJICHUH MOHATUN U TIPU UCIIOJIb30BaHUN MaTEMaTH4E€CKON TEPMUHOJIOTHH.

-- 1 0aan moJsiyyaeTr CTyAeHT, npojaeMoHcTpupoBaBiiuii meHee 10% 3HaHuii Marepuana,
BBIHECEHHOTO Ha KOJUTOKBHYM;

— 0 0a/1J10B MOJIy4aeT CTYIeHT, He OTBETUBIIUI HU HA OJIMH BOIIPOC.

KOMILJIEKT 3AJIAHUM 1)1 KOHTPOJbHOM PABOTHI (PYBEKHBIN
KOHTPO.Ib)

IMEPBASI ATTECTAIIUA
Buner Ne 1
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1. B I xop3une 6 6enbix u S5 yepHbIx mapos; Bo Il kop3une — 3 Genbix 1 2 yepHbIX mapa. U3
K0l KOp3uHBI OepyT mo ogHoMy mapy. KakoBa BeposSTHOCTH TOrO, YTO 3TO INAPHI
pa3HBIX IBETOB — COObITHE A?

2. Cpenu 100 noTepeiHbIX OMJIETOB €CTh 7 BBIMTPHIIIHBIX. HalTH BEpOATHOCTH TOT'O, UTO 2
Hay/a4y BRIOpAaHHBIX OMJIETa OKaXKYTCS BHIMTPHIITHBIMH.

3. Jlyig mocagku 3aroTOBJIEHBI CaKEHIIBI 4 copToB, mpuueM 20% Bcex cakeHieB 1-ro copra;
30% - 2-ro copra; 10% - Tpetrbero copra u 40% - 4-ro copra. BeposiTHOCTh BCX0XKECTH
JUIs caxeHileB 1-ro copra pasHa 0,8; mig 2-ro copTa 3Ta BeposATHOCTH paBHa 0,5; s
TPETHEro U YETBEPTOr0 COPTOB AT BeposiTHOCTH paBHbl 0,3 u 0,2. Haitnute BeposTHOCTD
TOT'0, YTO HayJauy BHIOPAHHBIN Ca)KE€HEI| B3OUIET.

4. HccnenoBaTh Ha CXOIUMOCTb PSIJIBL:

o0 n+2 8
R N b e

:2 n=1

buner Ne 2

1. B I kop3une 6 Oenbix U S yepHBIX mapoB; Bo Il kop3uHe — 3 OenbIx u 2 4epHbIX mapa. 13
K0l KOp3uHbI OepyT mo ogHoMmy mapy. KakoBa BepoOSTHOCTH TOTr0, UTO 3TH ILIAPbI
OJIMHAKOBBIX 1IBETOB — cOOBITHE B?

2. Ina curHamm3anud o0 aBapuM YCTaHOBJICHBI 2 HE3aBHCUMBIX CHTHAJIHM3aTOpA.
BepositTHOCTh TOrO, 4TO MpU aBapuM CUTrHaIU3aTtop cpaboraer, paBHa 0,93 g 1-ro
curHaimzaropa u 0,98 st 2-ro. Haiitu BeposSTHOCTH TOr0, 4TO TPH aBapuu cpadboTaeT
TOJIBKO OJMH CUTHAJIN3ATOP.

3. B marasune nponaercs o0yBb: 20% - mpoaykuus 1-oii ¢padbpuku; 30% - mpoaykuus 2-oi
¢dabpuku u 50% - nponykuus 3-it pabpuku. M3BectHo, uT0 Opak cocraBnser 2%, 3% u
3% nponykuuii atux Gpadpuk. Hayran nokymnarot onny napy ooysu. KakoBa BeposiTHOCTh
TOr'0, 4TO 3Ta 00YBb AedekTHas?

4. HccnenoBaTh Ha CXOAUMOCTD PSIBL:

© 0 © n
03 03 S0 3 2

1 3N — = (In(n+3))" 72 ~\10

buner Ne 3

1. B mepBoii ypHe 2 GesbIX U 5 YepHBIX IIapa; BO BTOPOH ypHE 4 OeNbIX U 6 YEPHBIX IIapOB.
W3 xaxoit ypHBI Hayaady OepyT 1o oJHoMYy mapy. KakoBa BeposSiTHOCTB TOTO, 4TO 00a
uapa Oenbie?

2. CrynenT npumien Ha 5k3amen 3Has 40 u3 50 BorpocoB. B 6unere 3 Bonpoca. Haiitu
BEPOSITHOCTH TOT'0, UYTO CTYJEHT OTBETHUT Ha 1 -if Bompoc Ouinerta — codbiTue A; Ha 2-i
BOnpoc Owmiiera — coobiTre B; 1 3-i Borpoc 6usera — coowitue C;

3. Tlo mocce, Bo3ne koroporo Haxomutcs A3C (aBTo3ampaBo4yHasi CTAHIUS) MPOEIKAIOT
aBTOOYCbl, TIPY30BUKM M JIETKOBYUIKM B KOJMYECTBEHHOM OTHomeHuu 1:2:3.
BepositHOoCTH 3a€3/1a Ha aBTO3ampaBKy JUIsl 3TUX MAllMH COOTBETCTBEHHO paBHHbI 0,2; 0,1
u 0,4. KakoBa BeposITHOCTb TOTO, UYTO CJEAYIOIAs MalluHa, Mpoe3Karouias Mo 1occe
3aeler Ha 3anpaBky? ManiHa 3aexajia Ha 3anpaBky. KakoBa BEpOSATHOCTb TOTr0, UTO 3TO
aBTOOYyC?

4. I/ICCJ'IGI[OBaTI) Ha CXOJAUMOCTD PSIJIbIL:

)Z )Z(n+lJ r)im:@!;

n=1 n

bunet Ne 4
1. B kopsune 6 6enbix, 4 UepHBIX U 3 KPacHbIX apa. 113 KOp3uHbBI MOOUYEPETHO U3BICKAIOT
11ap, He Bo3Bpaias ero oopatHo. HaifiTu BeposITHOCTb TOTO, YTO MPH MEPBOM
U3BJICUCHUHU TOABUTCS O€Nblil map, Mpu BTOPOM H3BIICUEHUH — YEPHBIHN, IPU TPETHEM —
KPaCHBIH.

34



2. Jlnsa curHamm3anuu o0 aBapuy YCTaHOBJICHBI 2 HE3aBUCHMBIX CHTHAJIM3aTOpa.
BeposiTHOCTB TOTO, YTO NIPH aBapuu CUTHaIU3aTOp cpaboraeT, pasHa 0,93 ans 1-ro
curnanuzatopa u 0,98 st 2-ro. Haiitu BepoSTHOCTb TOTO, YTO TpU aBapuu cpadboTaeT
TOJIbKO | curHaiamsarop.

3. B marasune nponaercs 00yBb: 20% - nponykuus 1-oit hadpuxu; 30% - npoaykius 2-ou
¢dabpuku u 50% - nponykuus 3-it pabpuku. M3sectHo, uTo 6pak coctasiseT 2%, 3% u
3% npoxyxkiuii aTux padpuk. Hayran mokymnaroTt ogny napy ooysu. KakoBa BeposiTHOCT
TOT'0, YTO 3TA 00YBb AedeKTHas?

4, I/ICCJIC,Z[OBaTB Ha CXOJUMOCTD PSIJIBIL:

)z 7n’ 2471’

0

n® °° n \
P Lo’ Ij;; (Zn—lj !

buner Ne 5

1. B sammke 14 neraneil, cpenu KOTOpbIX 8 okpameHHbIX. COOPUIMK HayJady U3BIEKAET 2

nerany. HaliT BEpOSATHOCTH TOT0, UTO U3BJICUEHHBIE JE€TAN OKXKYTCSI  OKPALICHHBIMHU.

2. B mepBoii ypHe 2 6enbIX U 5 YepHBIX 1Iapa; BO BTOPOil ypHe 4 OenbIX U 6 YepHBIX LIapOB.
N3 kaxnoit ypHBI Haynady OepyT 1o ogHomy mapy. KakoBa BEposSITHOCTH TOTO, UTO
o0a mapa 6enble?

3. g mocaaku 3aroTOBJICHBI caxxeHIIbI 4 copToB, mpudeM 20% Bcex caxeHIe 1-ro copra;
30% - 2-ro copta; 10% - Tpethero copra u 40% - 4-ro copra. BeposSTHOCTH BCXOXKECTH
JUIsl cakeHileB 1-ro copra paBHa 0,8; miig 2-ro copta 3Ta BeposiTHOCTH paBHa 0,5; mis
TPETHETO U YETBEPTOr0 COPTOB 3TH BeposiTHOCTH paBHBI 0,3 u 0,2. Haiinute BeposTHOCTH
TOT0, YTO Hay/1auy BHIOpaHHBIN Ca)KEHEI] B30OUICT.

4. WccnenoBath Ha CXOUMOCTH PAIBL:

o &5 & (% )
)Z4w’®;§’m;75“ﬂ;(m4y

buner Ne 6

1. BeposATHOCTH OJHOTO MOMAJAHUS B I€b [IPU OJHOM 3ajIe U3 AByX opyauil paBHa 0,48.
Haiitn BepoATHOCTh MOpa)KEHUs LU MPU OJHOM BBICTpENE MEPBBIM U3 OPYIAHU, €CIU
U3BECTHO, YTO BTOPOr'0 OPYAUs 3Ta BEPOSITHOCTh paBHa 0,75.

2. B maraszune npogaercs o0yBb: 20% - nponykuus 1-oii dadpuxu; 30% - npoxykuust 2-oi
¢dabpuku u 50% - nponykuus 3-it padbpuku. M3BectHo, uT0 Opak cocraBnser 2%, 3% u
3% nponykuuii 3Tux Gadpuk. Hayrax nokynaioT oy napy o0ysu. KakoBa BeposITHOCTh
TOr'0, 4TO 3Ta 00YBb AedeKkTHas?

3. B xomome 36 xapt. Haymauy wu3 Kojmoasl BbIHMUMArOTCS 2 KapTel. OmnpenenuTsb
BEPOATHOCTb TOT'O, UTO JABAX/bl BBINAAET TY3.

4. HWccnenoBath Ha CXOIUMOCTH PAIBL:

)Z 6)2 z 3n° +4n+5) )Z“’: 2"‘1
5”’ ~| 6n°+3n-1 |
buner Ne 7
1. JIBa cTpenka CTPENsIOT MO LeiH. BeposaTHOCTh MOpakeHUs IEIH TIEPBBIM CTPEIKOM IPH
onHOM BbIcTpesie paBHa 0,85, BTopbiM cTpenkoMm — 0,95. HaiiTu BEpOoSITHOCTD MOpaKeHUst
IENTU IBYMsI CTPEIKaAMHU.
2. B smuke 14 geraneit, cpenu KOTopbIx 8 okpareHHbIX. COOpIIMK HayAady U3BIeKaeT 4
netand. HaliTu BEpOsSTHOCTD TOTO, YTO U3BJICUCHHBIC IETAIN OKAKYTCS OKpPAIICHHBIMH.
3. st mocaku 3arOTOBIICHBI Ca)eHITbI 4 copToB, mpuueM 15% Bcex cakeHieB 1-ro copra;
35% - 2-ro copta; 20% - Tpethero copra u 30% - 4-ro copra. BeposTHOCTh BCXOKECTH
U caxeHieB 1-ro copra paBHa 0,6; g 2-ro copTa 3Ta BeposATHOCTh paBHa 0,4; ais
TPETHEr0 U YETBEPTOr0 COPTOB 3T BeposiTHOCTH paBHbl 0,3 u 0,2. Haiinure BEposTHOCTH
TOT'0, UTO HayJlauy BHIOPAHHBIN ca)keHell B30 IeT.
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HUccnenosats:

o0

) . 4n 0 2;171 .
Z1:4+8”’ Z ’ B)z z(;1—1)!’

:1 n=1

buiter Ne 8
B | xop3une 6 6enbix v 5 yepHbIX 1m1apoB; Bo || kop3uHe — 3 Genbix U 2 yepHBIX apa. M3
KXol ypHBI OepyT mo oxHomy Imapy. KakoBa BEpOSTHOCT TOTr'0, YTO 3TO INAPHI
OJIMHAKOBBIX LIBETOB — cOOBITHE B?
B xonome 36 kapt. Haymauy u3 konoasl BbIHMMAKTCS 2 KapTbl. OnpenenuTtsb
BEPOSATHOCTH TOT'O, YTO BTOPHIM BBIHYT TY3, €CJIU MEPBHIM TOXKE OBLIT BBIHYT TY3.
B marasune nponatorcst kocTioMbl: 40% - mpoxykuus 1-oit ¢padbpuku; 35% - npoaykuus
2-oit pabpuxu u 25% - npoxykuus 3-it padpuxu. M3BecTHO, uyTO Opak cocraBisier 5%,
4% wu 3% mnponykumii >Tux (pabpuk. Hayran mokymator oguH KocTioM. KakoBa
BEPOSITHOCTH TOT'0, YTO ITOT KOCTIOM OpakOBaHHBIH?
HccnenoBaTh Ha CXOAUMOCTb p;mm:

o © on

TR D) R )
n-d w1 N =1 N
buner Ne 9

Cpenu 100 noTepeiHbIX OMJIETOB €CTh 9 BBIMTPHIIIHBIX. HaliTH BEpOSTHOCTH TOTO, 4TO 2

Hay/Ja4y BIOPaHHBIX OMJIeTa OKa)KYTCS BHIUTPBIIIHBIMU.

B | xop3une 6 6enbix 1 5 yepHbIX 1mapoB; Bo |l kop3une — 3 Genbix 1 2 yepHbIX mwapa. U3

Ka)KJI0M ypHBI OepyT 1o ogHoMYy mapy. KakoBa BepoSTHOCTb TOr0, YTO TO LIAPbl pa3HbIX

LIBETOB — COOBITHE A?

B marasune npoaparotcs koctioMbl: 40% - npoaykius 1-oii ¢habpuku; 35% - mpoaykius

2-oii pabpuxu u 25% - npoaykuus 3-it padbpuku. U3BecTHO, uTO Opak cocraBiser 5%,

4% u 3% mnpomykumii >tEX (abpuk. Hayram mnokymator omuH KocTioM. KakoBa

BEPOSATHOCTH TOT'O, YTO ITOT KOCTIOM HE OpaKOBAHHBIN?

HccnenoBath Ha CXOIUMOCTD PAIBIL:

o0

a>z4n1+3; 6)g(sin§] DI )Z”*Z

=1 1 € )

Buner Ne 10
B niepBoii ypHe 2 OenbIX U S 4epHBIX IIapa; BO BTOPOH ypHE 4 OesbIX 1 6 YEPHBIX I1apoB.
W3 xaxmoil ypHbl Haynady O6epyT o onHoMy mapy. KakoBa BeposTHOCTH TOro, 4To oba
mapa oenpre?
Tpoe OMAaTIOHUCTOB CTPENSIOT MO MUIIEHU C BeposiTHOCTHIO momaaanus 0,9; 0,8 u 0,7 ¢
onHoro BeicTpena. [IpousBenen 3anm u3 Tpex BeICTpenoB. KakoBa BEpOsITHOCTh TOTO, YTO
TOJIKO JIBOE TIOMAIyT IO CBOUM MHILIECHSIM?
Jl71s mocaiku 3arOTOBJIEHBI CayKeHIIbI 4 copToB, mpuueM 15% Bcex caxkeHIeB 1-ro copra;
35% - 2-ro copta; 20% - Tpethero copra u 30% - 4-ro copra. BeposTHOCTH BCXOXKECTH
JUIsl cakeHieB 1-ro copra paBHa 0,6; mis 2-ro copta 3Ta BeposiTHOCTh paBHa 0,4; mis
TPETHETO U YETBEPTOIr'0 COPTOB 3TH BepossTHOCTU paBHbI 0,3 u 0,2. Haitgute BeposiTHOCTH
TOT'0, 4TO HayJlauy BHIOPAHHBIN Ca)keHell He B3OUET.

Uccnenosatn
=1 &(3+1)
a);n%z’ 6);:;( 2n j ’B)nz )Z —1)l

buner Ne 11
Tpoe OMATIOHKCTOB CTPEIISIOT TI0 MUIIIEHU C BeposiTHOCThIO momananus 0,4; 0,6 u 0,7 ¢
onHoro BeicTpena. [IpousBenen 3anm u3 Tpex BeICTpenoB. KakoBa BEpOsITHOCTh TOTO, YTO
TOJIBKO OJHWH MOMaaeT 10 MUAIIEHHU?
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HaiiTi BeposiTHOCT TOT0, UTO OJJHOKPATHOM OPOCAaHUM UI'PAJIbHON KOCTH, BHINIAJET
HEYETHOE YHCIIO OYKOB.

B marasune npogaercs o0yBb: 20% - npoaykuus 1-oit padpuku; 30% - npomykuus 2-oit
¢dabpuku u 50% - nponykuus 3-it pabpuku. M3BectHo, uT0 Opak cocraBnser 2%, 3% u
3% npoxykiuii 3TX Gadpuk. Hayrag mokymnarT ogHy nmapy o0yBu. KakoBa BeposiTHOCTD
TOTO, YTO 3Ta 00yBH 0€3 nedekra?

HccnenoBaTte Ha CXOAUMOCTbD PSIBL:

D DR Lt

n n +1 n=1

buner Ne 12
Haiitu BeposITHOCTH TOTO, YTO OJHOKPATHOM OPOCaHUHU JBYX MTPAJBHBIX KOCTEH, CyMMa
OYKOB Ha BBIIABUIMX I'paHsAX paBHa 10.
B unTanbHOM 3asie HaxoAUTCA § Y4EOHMKOB IO TEOPUM BEPOSITHOCTEH, U3 KOTOPBIX 3 B
nepensere. bubnuorekapp Haynauy 6eper 2 yuyeOHHKA. HaliTu BEpOSTHOCTH TOrO, YTO
00a yueOHHKa OKaxXyTcs B IIeperieTe.
ITo mocce, Bo3ne koToporo HaxoauTcss A3C (aBTo3ampaBouHasi CTaHIHUS) MPOE3KAIOT
aBTOOYCbl, TPY30BUKM M JIETKOBYLUIKM B KOJMYECTBEHHOM OTHomeHuu 1:2:3.
BepostHOoCTH 3a€3/1a Ha aBTO3alpaBKy I 3THX MalllMH COOTBETCTBEHHO paBHbI 0,2; 0,1
u 0,4. KakoBa BEpOSATHOCTh TOr0, YTO CJIEAYIOIIAs MAalllMHA, MPOE3KAI[asd MO II0CCEe
3aeler Ha 3anpaBky? ManiHa 3aexajia Ha 3anpaBky. KakoBa BEpOSATHOCTb TOTr0, UTO 3TO
JIETKOBYIIIKA?
HccnenoBath Ha CXOAUMOCTD PSJIBL:

o0

1 sl a(n+l) &5
a)Z3n+2; 6)Zg—n; B)Z;(Wj ; F)Zzl: znn ;

n=1 n=1

buner Ne 13
B uurtansHOM 3a7€ HAXOAUTCS 8 Y4EOHUKOB MO TEOPUU BEPOSTHOCTEH, M3 KOTOPHIX 3 B
neperiere. bubnamorekaps Haygauay Oeper 2 ydyeOHuka. HailTm BeposITHOCTH TOTO, YTO
XOTsl ObI OZIMH y4€OHUK OKa)KETCs B MEperieTe.
[To mocce, Bo3ne xoToporo Haxonutcs A3C (aBTo3ampaBOYHasi CTAHIIMS) MPOE3KAIOT
aBTOOYChl, TPY30BUKM M JIETKOBYHUIKM B KOJMYECTBEHHOM OTHomeHuu 1:2:3.
BeposiTHOCTH 3ae3/1a Ha aBTO3alpaBKy AJs 3TUX MAIIMH COOTBETCTBEHHO paBHbI 0,2; 0,1
n 0,4. KakoBa BeposTHOCTb TOTO, YTO CJEAYIOIAs MallWHa, Mpoe3Karonias Mo 1occe
3aeqeT Ha 3anpaBky? MamHa 3aexajia Ha 3anpaBky. KakoBa BEpOSATHOCTb TOTr0, UTO 3TO
Ipy30BHUK?
B niepBoii ypHe 2 GenbIX U 5 uepHBIX I1apa; BO BTOpoi ypHe 4 OebIX U 6 UepHBIX I1apOB.
W3 xaxnoil ypHbl Haynauy 6epyT o onHoMy mapy. KakoBa BeposTHOCTh TOro, 4to o0a
mapa yepHbie?
HccnenoBath Ha cXOIUMOCTD p;mm‘

o 3)
a)zz 5’ Z 2n’ )an’ Z(nn%)

n=1 n=1 n=1

buner Ne 14
JIns mocaaky 3aroToBJICHBI CasKeHIIbI 4 copToB, ipuueM 20% Bcex caxkeHleB 1 -ro copra;
30% - 2-ro copta; 10% - Tpetsero copra u 40% - 4-ro copra. BeposTHOCTh BCXOXKECTH
JUIsl caxkeHleB 1-ro copra paBHa 0,8; a1t 2-ro copra 3ta BEpOosITHOCTH paBHa 0,5; aist
TPETHETO U YETBEPTOTO COPTOB 3TU BepossTHOCTH paBHbI 0,3 u 0,2. Halinute BEpOsITHOCTh
TOT'0, 4TO HayJlauy BHIOpPaHHBII ca)keHell B30iIeT.
Haiitu BeposITHOCTH TOTO, YTO OJHOKPATHOM OPOCaHWUHU JBYX MTPAJBHBIX KOCTEH, CymMMa
OYKOB Ha BBITIABIIMX I'PAHSIX paBHA 9.
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3. B kop3une 6 6enbix, 4 4epHBIX U 3 KpacHbIX mapa. V3 KOp3uHbI TOOYEpEeTHO U3BIEKAIOT
mmapsl, He BO3Bpamas ero obpartHo. HaliTu BeposATHOCTH TOro, YTO INPH IEPBOM
U3BJICYCHUN TOSBUTCS O€INbIi 11ap, IpU BTOPOM M3BICUEHUH — YEPHBINA, IIPU TPEThEM —
KpPaCHBIH.

4. WccnenoBaTh Ha CXOUMOCTH PAIBL:

n 0 5n . 0 n
Vg 02 ) wE 0 g

bunet Nel5

1. B marasune npoaaercst 00yBb: 20% - npoaykius 1-oit ¢padpuxu; 30% - npoaykuus 2-oi
¢dadpuxu u 50% - mponykmus 3-i padbpuku. 3BectHo, uTo Opak cocraBiser 2%, 3% u
3% nponykuuii aTux padpuk. Hayran nokynarot onny napy o0ysu. KakoBa BeposiTHOCTb
TOT'0, YTO 3Ta 00YBb NedexTHas?

2. B 0apabane 40 mapos: 20 6enbIX, 12 KpacHBIX, OCTalbHbIe YepHble. KakoBa BEpoOSITHOCTh
BBIHYTh I[BETHOM 11ap, €CIM BBIHUMAETCS OJIUH 1map?

3. Hna curHammzanuu o0 aBapuM YCTaHOBJIEHBI 2 HE3aBUCHMBIX CHUTHAJIM3ATOPA.
BepositTHOCTh TOrO, 4TO MpU aBapuM CUTrHaIu3aTtop cpabortaer, paBHa 0,95 mia 1-ro
curHamzaropa u 0,9 ans 2-ro. HallTu BEpOATHOCTH TOrO, YTO TIPU aBapuH CpabOTaeT
TOJIBKO OJJUH CUTHAJIM3ATOP.

4. HCCJ‘IGI[OBaTB Ha CXOJUMOCTb PSI/IbL:

a)z T — 6)%(@%} : B)Z:‘,—?’ '(:5+2)!; )lern

BTOPAS ATTECTAIIUA

bunerNe 1
1. Cnyuaiinas Benuunna X 3amaHa GpyHKIHeH pacnpenenenus F(X) (MHTErpanbHOI
¢byuxkiueit). TpeOyercs: a) HaiiTu motHOCTh BepositHoctd | (X) (muddepennmansuyro
¢byHKIHO); 6) HaliTH MaTemaTHueckoe oxumaanue M (X); 6) Hadti mucniepcuto D(X); 2)
0, mpm x<0
HalTH cpe/iHee KBaipaTHIecKoe oTKIOHeHHE G(X) . F(x)={x?, npu 0<x<1

1, npm x>1

3. BepoaTHOCTb IONajaHusl B MUIIEHb IIPU OJHOM BBICTpEJIE AJIs JAHHOTO CTPEJIKA PaBHA 0,7.
HaliTh BEpOSTHOCTB TOTO, YTO IIPU 5 BBICTpEJIaX MPOU3OUIET POBHO 2 MONajaHusl B MULIEHb.
4. HaiiTi noBepUTENbHBINA MHTEPBAJ JJIsl OLEHKU MaTEMAaTUYECKOr0 OXKHUIaHNusd d HOPMAJIbHOTO
pacipenenenus ¢ HagexHocTbio ¥ = 0,95, 3Has BEIGOPOUHYIO CPENHIOO X, 06BbeM BBIOOpKHU 71
U CpellHEE KBAaIPaTUUECKOE OTKIOHEHUE O .
x=7436: n=49: c=17.

bunerNe 2
1. IIpumeHsseMblil METO JI€4EHUS TPUBOIUT K BBI3JIOPOBJICHUIO B 90% ciryqaeB. KakoBa

BEPOSATHOCTbH TOT'0, YTO U3 S GoubHBIX MONPABSTCS HE MEHEe 47?
3.JlaH psin pacrnpeneseHus JMCKPETHOM CydaiiHON BEeTMYMHbI X !
X| 1] 1| 4| 7
| 02] 03] 01| 04
@) TIoCTPOMTL MHOTOYTONIBHUK pacrpenenenns; Haiitu: 6) MaTeMaTH4ecKoe OXKHIaHHE

M(X); 6) nucnepcuro D(X); 2) cpennee kBanparuueckoe otkionenne o(X).
4. HaiiTu TOBEpUTENBHBIA MHTEPBAJ I OLIEHKH MATEMATHYECKOTO OKUIAHUS d HOPMAJIBLHOTO

pacnpenenenus ¢ HagexHoctbio ¥ = 0,92, 3Has BHIOOPOUHYIO CPENHIOW X, 00bEM BHIOOPKH 71
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M CpE€aHEC KBAAPATHICCKOC OTKIIOHECHUE O .

x=7134;: n=25; o =2.

bunetNe 3
1. B kBaptupe 6 nammouex. JIJ1st Kaxx 1011 JIaMITOYKH BEPOSITHOCTh OCTAThCS HCIIPABHOM B

TEYEHHE T'o/1a, paBHA 06. Kaxosa BEPOSATHOCTH TOTO, YTO B TEUEHHUE I'oJ[a MPHIETCS
3aMEHHUTh HE MEHbIIIE TOJIOBUHBI JIAMITOYEK?
2. [JlaH psn pacrpeieneHns IUCKPETHOW CIy9aiiHOW BenIrHbl X !
X| 1| 3] 4| 7
1 1 1 1

L5 30 8l ;4

@) TIoCcTpOMTH MHOTOYTOJIBHUK pacrpeaenenus; Haiitu: 6) MareMaTH4ecKoe OKuIaHue

M(X); 6) muciepcuto D(X); 2) cpenHee kBaapaTHIECKOE OTKIOHECHHUE.
3 .HaiiTu 10BepUTEIBHBIM HHTEPBAJ JJISL OLIEHKH MaTEMATHYECKOrO OKMIaHUS d
HOPMAaJILHOTO pacrpenesieHns ¢ HaaexxHocTeio ¥ = 0,96, 3Hast BIOOPOUHYIO CPEAHIOI X,

00beM BHIGOPKH /1 CPeHEe KBaApaTHuecKoe oTkIoHeHune o . X = 69,57; n=100; o =5.

BusnetNe 4

1. B cembe ° aereif. CunTas BEPOSTHOCTH POYICHHS MAIBIHKA ¥ AEBOUKH OMHAKOBBIMH,
Haiit BEposSTHOCTB TOrO, 4TO CPEIH AETEH JBAa MAJIbUMKa.

2. .Cnyuaiinas Beqmunna X 3amana gynkuueit pacnpenenennst F(X). Haittu )
mwiotHOoCTh BepositHoct T (X) ; 6) marematnueckoe oxunanue M (X); 6) aucnepcuro
D(X); 2)cpennee kBanparuueckoe orknonenne o(X). Ilocrpouts rpaduku GyHKumMi

E(x £(x). 0, mpu X <2
( )H ( ) F(x) = %x—l, mpu 2<Xx<4
1 npu X >4

3. .HaiiTi noBepuTeNbHBIM HHTEPBAJ JIJIA OICHKH MaTEMaTHUYCCKOTO OXKUIAHUS
HOPMaJILHOTO pacipeneneHus ¢ HagexHocTbo ¥ = 0,97, 3Hast BLIOOPOUHYIO CPEIHIOI0
X, 00beM BBIOOPKH 71 M CPEIHEE KBaJApaTHIeCKoe oTkIoHenne o . X =8416; n =81,
o=9.

BbunetNe 5
. 0
1. [TpuMeHsIeMbIii METOJT JICUCHUSI TPHUBOUT K BBI3IOPOBIICHHIO B 90% cmydaeB. KakoBa

BEPOSITHOCTh TOT'O, UTO U3 5 GobHBIX MOMPABSATCS HE MEHEE 47?
2. Cnyuvaiinas Benmuuna X 3anana Gpynkuueit pacnpenenenus F(X). Haiitu a) motHocts

sepositnoctu T (X); 6) matemarnueckoe oxunanne M (X); 6) nucnepcuro D(X); 2) cpennee
kBazipatnueckoe orkinonenne o(X). [ocrpouts rpaduxu Gpyuximit F(X) u f(X).

0, mpum x<0

X2

F(X)=<—, mpu 0<x<2
1,4 mpu X > 2

3. Haiiti noBepuTENbHBIN HHTEPBA I OL[CHKH MAaTEMaTHYECKOr0 OKHMIaHUsS d HOPMAaJIbHOTO
pacnpenenenus ¢ HagexHocteio ¥ = 0,94, 3nas BHIOOPOUHYIO CPENHION )_c, 00beM BBIOOPKH 71
U CpeIHee KBaJApaTHUECKOE OTKIIOHCHHE O .

x=9257: n=36: o=3.

BumerNe 6
1. PaGounii oOcyKuBaeT 12 crankos. BeposTHOCTh TOTO, YTO B TEUCHHE Yaca CTAHOK
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norpebyer perynuposk, papaa 1/ 3. Kakoa BeposTHOCTE TOr0, 4TO B TeYEHHE yaca

pabouemy npuaércs perynuposats 4 cranka?

2. Cuyuaiinas BenmunHa X 3anana Gynkuumeit pacupenesienus F(X). Haiitu a)
wiotHocth BepositHocTd  f (X); 6) Mmatemartnueckoe oxunanne M (X); 6) mucnepcuto

D(X); 2)cpennee kBaaparuueckoe orkinonerne o(X). Ilocrpouts rpaduku GyHKUMI

0, mpm x<0
F(x) u f(x). F(x) =

2X, TpH OSX<1
1
1, n X>—
=S

3. Haiitu noBepuTeNbHBIN MHTEPBAJI IS OLICHKH MAaTEMaTHYECKOTO OKUIAaHUS d
HOPMAJIbHOTO pacripesiesieHust ¢ HaaexHocteio ¥ = 0,96, 3Hast BHIOOPOUHYIO CPEMHIOH0

X, 00beM BBIGOPKH 7 U CpejHee KBaApaTHUeckoe OTKIOHeHHe o . x = 69,57; n=100;
o=5.

bunetNe 7
1. Jna HopMmasnbHOH paOoThl aBTOOA3bl HA JIMHUHU AOJDKHO ObITh HE MEHEE BOCBMU MAIlIMH, a

UMEETCs UX JecATh. BeposTHOCTh HEBBIXOA Ka)K0W MAIlIMHbI HA JIMHUIO paBHA 01.
Haiit BeposiTHOCTh HOpMaJIbHOM pabOThI aBTOOA3bI HA OJIMKAN TN JICHD.

2. Cryuaiinas semuunna X 3ajana dynkuueii pacnpenenenus F(X). Haiitu a)
mwiotHoCTh BepositHoct T (X) ; 6) marematnueckoe oxupnanue M (X); 6) aucnepcuro

D(X); 2)cpennee kBaaparuueckoe orknonenne o(X). Ilocrpouts rpaduku GyHKumMi

0, mpum x<0
FO)n 1(x). F(x)=43x, mpu 0<XS;
1
1, X>=
pH 3

4. HaiiTu 1oBEpUTENBHBIA UHTEPBAI U1 OLIEHKH MaTEMaTU4YECKOr0 OXKUIaHus d
HOPMAJIbHOTO pactipesienieHus ¢ HagexHocteio ¥ = 0,93, 3Hast BHIOOPOUHYIO CPENHIO0

X, 00beM BBLIOOPKH 7 M CPE/IHEE KBAJApaTHYECKOe OTKIoOHenne o . x = 58,37 ; n=144;
o=06.

BunerNe 8

1. BexoxkecTs ceMsan cocraBiisieT 90%. Uemy paBHa BEpOSITHOCTb TOT'O, UTO U3 7 MOCESIHHBIX
CeMsH B30UayT 57

2. Jlan psin pacrnpeze/ieHus: TUCKPETHOM ciydaiiHoN BenuuHbl X |

X | 1| 2 | 3 | 5

o | 0,36 | 0,22 | 0,32 | 0,10
a) [ToCTpOHTH MHOTOYTOJILHUK pacrpenenenus; Haitu: 6) MaTemMaTtnueckoe
oxunanne M (X); 6) macnepcuro D(X); 2) cpennee kBaapaTnyeckoe OTKIOHEHUE

o(X).
3.Haiitu I[OBCpHTeJ‘ILHBIﬁ HHTEPBAJI JJIA OHCHKW MaTEMAaTUYCCKOI'O OXKUAaHUS a HOpPMAJIbHOT' O
pacrpeneneHus ¢ HanexkHocTbio ¥ = 0,98, 3Hast BHIGOPOUHYIO CPEIHIOK X , 00HEM BHIGOPKH 71
U CpeiHee KBaApaTHIECKOE OTKJIIOHEHHE O . x=7519: n=100: o =9.

bunerNe 9
1. BexoxkecTs ceMsaH coctaBiisieT 90%. Yemy paBHA BEpOSTHOCTB TOTO, UTO U3 7 MOCESIHHBIX
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CEeMSH B30UayT 5?7

2. Cnyuaiinas BeqmunHa X 3amana GpyHkuueit pacnpenenenns F(X). Haiitn a) mmotHOCTR

Bepositioctn T (X); 6) marematnueckoe oxumanne M(X); 6) mucnepeuro D(X);

2) cpennee kBagparudeckoe otkionerne o(X). [Tocrpouts rpaduxu dyuxuuii F(X) u
f(x).

0, mpu x<O0
2

X
F(X)=<—, mpu 0<x<4
(x) T
1, 1pux=4

3. Haiitu noBepuTenbHbIN HHTEPBAI JJIs1 OLICHKH MAaTEMaTUYECKOr0o OXKUIAHUS d

HOPMaJIbHOTO pacrpenelicHust ¢ HaaekHocThio ¥ = 0,95, 3Has BEIOOPOUYHYIO CPENHIO0 X,

00BbeM BBHIOOPKH 71 M CpEHEE KBaJApaTuueckoe oTkionenne o . x = 74,36; n=49; o =7.

BunetrNe 10

1. Monery 6pocatoT 6 pa3. KakoBa BepOsTHOCTb TOTO, 4TO «Tep0» BHIAAET poBHO 4 pasa?
2. Jlan psin pacrpeneneHus TUCKPEeTHOW CITyYaifHON BeMYuHbl X !
X |1 |3 |5 |6

NEEEERE
5 |5 |5 |5

@) TloCTpOUTH MHOTOYTONBHUK pacrpenenenus; HaiTu: 6) MaTeMaTHYeCKOE OKUIAHHE
M (X); 6) nucnepcuto D(X); 2) cpennee kBanparuueckoe otknonenne o (X).
3. Haiitu nOBepHUTENBHBIN MHTEPBAI JIJIs OLIEHKH MATEMATHYECKOTO OXKHUIAHUS (¢ HOPMAJIBHOTO

pacnpenenenus ¢ HagexHocteio ¥ = 0,92, 3Hast BEIOOPOUHYIO CPEIHIO X, 00bEM BBIOOPKH

1 ¥ cpelHee KBaApaTHIECKOE OTKIIOHEHUE O . x=6316; n=64; o =5.

bunerNell
1. Monety G6pocatot 7 pa3. KakoBa BepoSATHOCTb TOT0, YTO «rep0» BBIMAJET POBHO 5 pas?
2. Cnyuaiinas Benmanna X 3amana QyHkuueit pacnpenenenns F(X). Haiitu @) nunotHocts

sepositHoctr T (X); 6) marematnueckoe oxunanne M (X); 6) macnepcuro D(X);
2) cpennee kBagpatuueckoe otkionenue o(X) . Iocrpouts rpaduku Gpyrximit F(X) u

f(x).

0, mpu x<1
2
F(X) = %—% mpr 1< X <2
1, mpu X > 2

3. Haiitu JOBepUTENBHBINA HHTEPBA AJI OLIEHKH MATEMAaTUYECKOTO OKHUAAHUS
HOPMaJILHOIO pacnpeesenus ¢ HaaexuocTbio ¥ = 0,92, 3Has BLIOOPOUHYIO CPENHION X,

00BbeM BEIOOPKM 71 M CpeJHEE KBaJpaTuuecKoe oTkionenue o . X = 7134, n=25; o =2.

bunerNe 12
1. JIBa paBHOCHJILHBIX IIAXMATHUCTA UIPAIOT B IIAXMATHL. UTO BEPOSATHEE BHIUTPATH OHY
MapTUIO U3 JIBYX WJIM JBE NapTuu u3 uerbipex? (Huubu Bo BHUMaHue He OepyTcs).
2. .Cnyuaiinas Benmunna X 3anana Qpynkuueii pacnpenenenus F(X). Haiitu a)
miotHocTh BepostHoct T (X); 6) marematnaeckoe oxunanne M (X); 6) nucnepcuro

D(X); 2)cpennee kBanpartuueckoe otknonenne o(X). Iloctponuts rpadguxu GyHKIMIH

F(X)u f(X).
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0, mpu X<1
F(x) = ;(x—l), mpu 1< x<3
1 mpu X >3

3. Haiitu 10BepUTEIBHBII HHTEPBAJ I OLIEHKH MaTEMAaTHYECKOro OKuaanus ¢

HOPMAaJILHOTO pachpeneieHus ¢ HaaeKHOCThio ¥ = 0,94, 3Hast BHIOOPOYHYIO CPEAHIOI0 X,

0GbeM BBIGOPKH /1 U CPEHEe KBaIpaTHIeCKOe OTKIOHEHHE O . © 73’15; n=36; o =3,

bunetNe 13
1. Bexoxects cemsiH coctaBisieT 90%. Uemy paBHa BEpOATHOCTb TOTO, YTO U3 8 TIOCESHH bIX
ceMsiH B3ouayT 67

2. Ciiyuaiinas Benmunnaa X 3anana dyskuumeii pacnpenenenust F(X). Haiitu a) miotHocTs
sepositHoctd T (X); 6) matemartnueckoe oxunanne M (X); 6) mucnepcuto D(X); 2) cpennee
kBajpatnaeckoe otkionenne o(X). ocrpouts rpaduku Gpyukmmit F(X) u f(X).

0,2 mpu X <0

X
F(x)=<—, 0<x<5
(0 =15z mpu
1, mpu X =5

[TocTpoUTh MHOIOYTOJIBHUK pactpeneneHus; HaliTu: ) MaTeMaTuuecKoe 0KuIaHue
M(X);
6) mucnepcuro D(X); 6) cpennee kBanparndeckoe oTkionenne o(X).
3. Haiitu noBepuTenbHbIi HHTEpBA 11 OLIEHKH MAaTEMaTUYECKOr0 OKUJIaHUs d
HOPMaJIbHOIO PACIIpeeIeH s ¢ HanexHoCTbio ¥ = 0,96, 3Hast BHIGOPOUHYIO CPEHION X,

00beM BHIGOPKH /1 M CPEIHEE KBaAPATHIECKOe OTKIOHeHHe O . X = 69,57; n=100;
o =5.

bunetNe 14
1. Inst HopManbHOM paboThl aBT00A3b! HA IMHUHU JI0JDKHO OBITh HE MEHEe BOChbMU MallluH, a
HUMEETCsl UX J1eCATh. BeposATHOCTh HEBBIXOAA KaXK10M MalIMHBI Ha JIMHUIO paBHa 0,2 Halitn
BEPOSATHOCTh HOPMaJIbHOM paOoTh! aBTO0A3bI HA OJIMKANIINN J1EHb.
2. Haiiti 1oBepUTEIbHBIN HHTEPBAJ IS OLIEHKH MaTEMaTHYECKOTO OXKUIAHUS
HOPMaJIbHOTO pacrpesesieHus ¢ HaaexxHocTeio ¥ = 0,94 3Has BEIOOPOUYHYIO CPEIHIO X,
00bEM BBIOOPKHU 71 U CpPEHEE KBaAPATUUECKOE OTKIOHEHUE O .
x=9257; n=36; oc=3.
3. laH psan pacnpeneneHus AMCKPETHON CIydaitHON X ‘ -3 ‘ -2 ‘ 1 ‘ 8
BEINUYUHBI X | P ‘ 0,1 ’ 0,5 ’ 0,2 ‘ 0,2
@) TlocTpouTh MHOTOYTOJILHUK pactpesesienus; Halltu: 6) MaTeMaTH4eckoe OKuIaHue
M(X); 6) nucnepcuro D(X); 2) cpennee xBanpatnueckoe orknonenne o(X).

bunerNe 15
1. PaGouwuii o6cayxuBaer 15 ctaHkoB. BeposSTHOCTh TOr0, UTO B TEUEHHUE Yaca CTaHOK
notpedyer peryimpoBKH, paBHA 1/3. Kakosa BEPOSITHOCTh TOT'0, YTO B TEYEHHUE Yaca
pabouemy NpUaETCS PEryIupoBaTh 5 CTAHKOB?
2. Haiitu noBepUTENbHBIH MHTEPBAJI AJIsl OLIEHKU MaTeMaTHYECKOIo OKUJaHus d
HOPMAJILHOIO pacrpeesenus ¢ Haaexuocteio ¥ = 0,97, 3Hast BHIOOPOUHYIO CPEIHIOIO

X, 00beM BEIOOPKH 71 M cpeiHee KBagpaTHieckoe oTkionenne o . X =84,16; n =81;
o=9.
3. JlaH psix pacrpeaeeHus: JUCKPETHOM CydaiiHON BeMMIMHBI X .

3.
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X [3]0o |1 |5
p [02]01]01]06
[TocTporTh MHOTOYTOJIBHUK pacrpenencHus; Haiiti: 6) mareMaTtnueckoe 0XHuIaHNe

M(X); 6) mucnepcuro D(X); 2) cpennee kBagpatudeckoe otkiaonenne o(X).

Kpurepuu onieHky nNucbMeHHOW KOHTPOJIbHOM padoThl (6 pamkax pybedicHol ammecmayui)

Pecnamenmom BPC xaghedpwl «Bvicuias u npuxkiaoHas Mmamemamuray npeoycmompeHo

25 6annos 3a evinoineHue pyoexdcHoll KOHmpoavHou pabomvl. Kascooe szadanue, exooswee 6

KOHMPONbHYI0,  OYEHUBAEMcs Npenooagamenem ONPeoeieHHbIM — KOIUYeCmeoM  Oaios.

Hmozogwlil 6ann 3a KOHMPOILHYIO pabOMy NOIYUAEMC sl CYMMUPOBAHUEM OANL08 3a 6Ce 3A0AHUSL.
Kpurepuii oneHKH 01HOT0 32 JaHUA:

— oOydJarommiics TPaBWIGHO PEIIUI 3anady; [pH OTOM JIOTHYHO, MOCIEIOBATEIBHO U

apryMEHTHPOBAHHO U3JIOKMII PEUICHHE 3aJa4ll — MAKCUMaJIbHOE KOJIMYECTBO OAILIIOB;
— 00yyaromumiics B OCHOBHOM IPAaBUJIBHO PEIUJI 331a4y, JOIMYCTUB MIPH 3TOM HE3HAUUTEIbHbIE
HETOYHOCTH U morpemHocty — 80% OT MaKCHUMAaJIbHOT'O KOJTMYECTBA OAJLIIOB;
— O0yyvaroLMiicss He MOJHOCTbIO peluy 3aaaudy, Ho He MeHee 50%, NOmyCcTHB IpHU 3TOM HE
6osee ogHOI rpyOoit ommoOku — 60% 0T MaKCUMaIbHOTO KOJIMYECTBA 0aJlIoB;
— oOydJaromumiics MpUBET HEMOJIHOE pelleHue 3aaayu (cteneHb moaHoTel — oT 30% no 50%),
JIOMyCTUB MIPH 3TOM 3HaUUTENbHbIE HenoueThl — 40% OT MaKCUMalbHOTO KOJIMYecTBa 0alioB;
— oOyuaromuiics mpusen He 6onee 30% pemieHus 3a1a4u, JOMYCTHB IPU 3TOM I'pyOble OIIMOKU
1 HeouyeThl — 20% OT MaKCUMAaIbHOTO KOJINY ecTBa 0ajioB;
— o0ydJaronuiics He MPUCTYIHII K pelieHuto 3agaun — 0 6amios.

9K3AMEHAIIMOHHBIE BUJIETHI

MMHUCTEPCTBO ObPA3OBAHMA U HAYKHFOCCHIZCKOPI OEJEPALIMN
I'PO3HEHCKHWU I'OCYIAAPCTBEHHBIN HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akajgemuka M. /. MuiimoHmuKoBa

JucuuimHa MaremaTnka
HNuctutyt HUHI [pymmsr HT,HTC cemecrp III
buner Ne 1

1. Cnyuaiinbie coObITHS. Anredpa COOBITHH.

2. Bcexoxectb cemsH cocTaBisieT 90%. Uemy paBHa BEpOSITHOCTH TOTO, YTO U3 7 TOCESTHHBIX
CEeMSH B3OUIYT 57

3. HccnenoBaTh Ha CXOAMMOCTH PSIIBL:

%1 S 5" & (7n-8Y'
a)ZW; 02 35 B)z‘?; F)Z; ( nn j :

n=1 n=1

4. Cnyyvaiinas Benmunna X 3anana Gpynkuueit pacnpenenenus F(X). Haiitu a)
wioTHOCTH BepositHocTh T (X); 6) maremarnueckoe oxunanue M (X); 6) nucnepeuio
D(X); 2)cpennee kBagpatuueckoe otknonenue o(X). Ioctpouts rpaduku
dynxuumit F(X) u f(X).
0, mpu x<1
F(x)= x—;—g mpu 1< x<2
1 npu X > 2

5. Cpenu 100 notepeifHbIX OUIIETOB €CTh 7 BBIMTPBIMIHBIX. HaliTl BEpOATHOCTH TOTO, 4TO 2
Hay/Ja4y BBIOPaHHBIX OHMIJIETa OKAXKYTCSl BBIUTPBIIIHBIMH.

MUHHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOI ®EIEPALIUN
'POBHEHCKNI TOCYIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNI YHUBEPCUTET
nMeHH akagemMuka M. JI. MHIIHOHIIIUKOBA
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Jucnupmmaa MaremaTuka
HNuctutyt UHI I'pynmbt HT,HTC cemectp III
buner Ne 2
1. OCHOBHBIC AIEMEHTHI KOMOWHATOPUKH.

2. MoHery OpocaroT 6 pa3. KakoBa BeposSTHOCTb TOrO, YTO «repb» BHINAZET POBHO 4
paza?
3. HccnenoBaTh Ha CXOJUMOCTb PSBL:

n
0 0 2n -1
IO W)y D L b
4. CnyanHasI BeMuMHA X  3ajaHa (1)yHKL[I/IeI/I pacnpenenenuss  F(X). Haiitu a)
wiotHOCTh BepositHoct T (X); 6)matematuueckoe oxunanue M (X); 6) nucnepcuto

D(X); 2)cpennee kBampatuueckoe otknonerue o(X). Iocrpours rpaduku GyHKImii

F(x) u f(x).

0, npu x<0

F(x)=43x, mpu 0<XS%

1
1, opu X =>—
PiA=3

5. B rpynne 30 cTyAeHTOB, CpeAH KOTOPHIX 9 OTIMYHUKOB. HaliTu BEpOATHOCTH TOTO, YTO
cpeau oToOpaHHBIX Haynadyy 11 cTyJeHTOB 6 OTIMYHUKOB.

MHHHCTﬁPCTBO OEPA3OBAHI/£5I n HAYKI/IFOCCI/H\/'ICKOI\/JI d)UEI[EPAL[I/II/I
I'PO3HEHCKWU I'OCYAAPCTBEHHBIN HE®TAHOUM TEXHUYECKNUU YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

Jucuuiaa Marematuka
NuctutyT HUHI [pymmst HT,HTC cemecrp III
buner Ne 3

=

JIMCKpETHBIE U HETIPEPBIBHBIC CITyYaifHbIC BEMYHUHBL.

2. BeposiTHOCTH MOmNanaHusi B MUIICHb NIPU OJJHOM BBICTpEJIe IS JAHHOTO CTpENIKa paBHA
0,7. Haiitn BeposSTHOCTh TOTO, YTO MpPHU S BBICTpENIaX NMPOH30UIAET POBHO 2
MOTIAAaHUS] B MUIIICHb.

3. HccnenoBaTh Ha CXOAMMOCTH PSIIBL:

= 4" ) 2
)Z > 253”’)zn:l; )Z["+J,

nln n=1

4. Cnyuaiinas Bennunna X 3amana QyHkuueii pacnpenenenns F(X). Haittu @)
motHocTs BepositHoct T (X); 6) maremartnaeckoe oxunanne M (X); 6) nucnepcuro
D(X); 2) cpennee kBanpatuaeckoe otkinonenune o(X). IMoctpouts rpaduku
dyuxumit F(x) u f(X).

0, mpu x<1
F(x) = %(x—l), npu 1< x<3

1 npu X >3

5. B ssmuke 12 netanel, cpeau KoTopbix 4 okpamieHHbIX. COOpIIMK Haynauy U3BjIeKaer 3
netand. HaliTu BEpOSTHOCTD TOTO, UTO XOTsI ObI Of[HA JIETAJIb OKAXXETCS  OKPAIICHHOM.

MUHHHCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUNCKON ®EJEPALIMU
I'PO3HEHCKUU T'OCYJAPCTBEHHbBIN HEGTAHOW TEXHUYECKUW YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMoHIITMKOBA
JucnurmHa Maremartuka
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HNucTutyT HUHI' ['pynner HT,HTC cemecrp III
buner Ne 4
OnHopoaHble TuHelHble 11 (depeHnnanbable ypaBHEHHS ¢ YaCTHBIMU IPOM3BO/IH BIMU U
CBOICTBA UX PELICHUH.
HccnenoBats Ha CXOI[I/IMOCTI) psmmz

Z25’ Z3”’ Z )Z (Hlj

n—l n=1
B kop3une 6 Oenbix, 4 4epHBIX U 3 KpacHbBIX mapa. M3 Kop3uHbI TOOYEPETHO U3BICKAIOT
map, He Bo3Bpamass ero obOpaTHo. HaliTu BEpOSTHOCTH TOro, 4YTO MpH IEPBOM
U3BJICYCHUN TIOSBUTCS OCINbIi I1ap, IpU BTOPOM HM3BICUEHUH — YEPHBINA, IPH TPEThEM —
KPaCHBIH.
Cnyuaiinas Bennunna X 3anana Gpyskuueit pacnpenenenus F(X). Haiitu a)

IJIOTHOCTh sepositHoct T (X) ; 6) matematnueckoe oxunanue M (X);

¢) nucriepcrto D(X); 2) cpennee kBanpatnueckoe orkinonerne o (X). IToctponts
0, mpu X <0

rpachn pysumit F(X) 1 f(X). £ = |2 npu 0<x<5
1?5 npu X =5

5. B nexe pabotaroT 9 MyxuuH u 6 xeHmuH. [lo TaGenbHBIM HOMepaMm OTOOpaHO 8
yenoBeK. HaliTu BepoATHOCTb TOT0, UTO CpeAr OTOOPAHHBIX JIHIL 4 KEHIIUHBIL.

MUHUCTEPCTBO OBPA30BAHUS U HAVKH POCCUMCKOM ®EJEPAITN

I'PO3HEHCKMII TOCYJTAPCTBEHHBIN HE®TSAHOM TEXHUUYECKWUI YHUBEPCUTET

=

5.

nMeHu akajgemuka M. /. MuiimoHmuKoBa

Jucuuiiaa Marematuka
NuctutyT HUHI I'pynmisr HT,HTC cemecrp III
buner Ne 5

Knaccuueckoe onpeaeneHrue BEpOSITHOCTH M €r0 CBOMCTBA.

B smuke 14 neraneit, cpenu KOTopbix 8§ okparieHHbIX. COOPIIMK Hayaady H3BJICKaeT 2
nerand. HaiiTu BEpOATHOCTb TOr0, UTO U3BJICUEHHBIE JE€TAIA OKAXKYTCS  OKPALIEHHBIMU.
B cembe 5 nereit. Cuntasi BEpOSATHOCTH POXKIACHHUS MaJTbUUKa M JCBOYKU OJMHAKOBBIMH,
Haiit BEeposITHOCTB TOTO, UTO CPENU AETEN ABA MAJTbUMKA.

Cnyuaiinas Bemmumna X 3amaHa ¢ymkuuei pacnpemenenms F(X). Haittn  a)
wioTHOCTH BepostHoctd T (X); 6)marematndeckoe oxunanne M (X); 6)mucnepcuio
D(X); e)cpennee kBagpatuueckoe otknonenue o(X). Iloctpouts rpadguxu GpyHKImii

F(X)u f(X).

0, mpm x<0

F(x)=14x, mpu 0<XS%

1
1, npu X = —
PE2=y

WccrnenoBaTh HAa CXOOUMOCTH PAIBL:  a) Z 0) Z

)Zgn,

)Z(1+n jn’

MUHUCTEPCTBO OBPA30OBAHUS U HAVKH POCCUMCKON ®EJEPAITN

'POBHEHCKUM 'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNI YHUBEPCUTET
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nMmeHu akaaemuka M. JI. MunmmoHImmkoBa

JucuumiiHa Marematuka
HNuctutyt UHI I'pynmbt HT,HTC cemectp III
buner Ne 6

=

3aBUCHMBbIEC U HE3aBUCUMBbIE COOBITHS U JEHCTBUS HAJl HUMHU.

2. B rpynne 30 cTyneHTOB, cpeny KOTOPbIX 9 oTiMyHUKOB. HaliTH BEpOSITHOCTH TOTO, YTO
cpenu oToOpaHHBIX Haynayy 11 cTyaeHToB 6 OTIIMYHUKOB?

3. B cembe 5 pereil. Cuntas BEpOSITHOCTH POXKACHUS MaJlbUMKa U IEBOUYKH OJIMHAKOBBIMH,
HaiiTi BeposTHOCTB TOTO, UTO Cpeu AeTel He 6osee IByX MajJbuHKOB.

4. UWccnenoBaTh Ha CXOAUMOCTH PAIBL:

a)z (Innj )Z 2"’ )Z 2n 1 ' Z(nt’g)i

n= 1 n=1 n

5. Cnyuvaiinas Benmunna X 3ajaHa (I)yHKI_[I/IeI/I pacnpenenenus F(X). Haiitu a)
mwiotHocTs  BepositHoctH T (X); 6) maremartnueckoe oxumanne M (X);
6) nucriepcuto D(X); 2) cpennee kBanparideckoe orkionerne o (X). IToctponts
rpadukn dynxuit F(X) n f(X).
0, mpm x<O0
F(x)= x—;, mpu 0<x<4
1, npux=4

MI/IHI/ICTEPCTBO OEPA3OBAHI/£5[ n HAYKH}’OCCHIZCKOVI CIREI[EPAHI/II/I
I'PO3HEHCKHWU I'OCYJIAPCTBEHHBIN HE®TAHOM TEXHUYECKHUU YHUBEPCUTET
nMeHH akaaemuka M. JI. MUIIMOHIIIMKOBA

Jucrumimna Marematuka
HNHcTutyT WNHI" ['pynner HT,HTC cemectp III
buner Ne 7

1. HesaBucumsle ucneitanus. Cxema bepnyim.
2. MHccnemoBaTh Ha CXOIUMOCTH p;mm:
3n° +4n+5) = 2"n & 8"l
a>Z 2’)2 2L D 20 )
73N 6n° +3n—-1 ~'n
3. Tpoe OMATIOHHCTOB CTPENSIOT IO MHUIICHH C BEPOATHOCTHIO momaaanus 0,4; 0,6 u 0,7 ¢
onHOTrO BhIcTpena. [IpousBeneH 3a1m U3 Tpex BeICTpenoB. KakoBa BEpOsITHOCTh TOTO, YTO

BCE MONAJYT 10 CBOMM MHILIEHAM?
4. JlaH psin pacrpenesieHus TMCKPETHON CITydaifHOW BeMUnHbl X :

X| 3] 2]1]38
p101]/05[02]02

@) TlocTpouTh MHOTOYTOJILHUK pactpeesienus; Halitu: 6) MaTeMaTH4ecKkoe 0K IaHue

M(X); 6) nucnepcuro D(X); 2) cpennee kBanparuueckoe otkionenne o(X).

5. B smuke 14 neranei, cpenu KoTopbix 8 okpanieHHbIX. COOpIIMK Hayaady U3BieKaer 4
neranu. HaliTi BEpOSTHOCTH TOTO, YTO U3BJICUEHHBIE JETAN OKAXKYTCS OKPAIICHHBIMU.

MI/IHI/{'CTEPCTBO OBPA3OBAUHI/IH 4! HAVIfH POCCI/IVICKO}?I OEJIEPALINU
I'PO3HEHCKWU I'OCYAAPCTBEHHBIN HE®TAHOM TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemMuka M. JI. MUIIHOHIIIMKOBA

Jucuuiiiaa Marematuka
HNuctutyT HNHI' ['pynmer HT,HTC cemecrp III
Buner Ne 8

1. ®opmyna bepuymmm.
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2. B rpynme 30 cryneHTOB, cpeau KOTOPHIX 9 OTIMYHUKOB. HaiiTH BEpOsSTHOCTH TOTO, UTO
cpenu 0TOOPaHHBIX Hayady 6 CTYAEHTOB BCE€ OTJIMYHUKU?

3. IlpumensieMblii MeTOA JieueHUsT NPUBOIUT K Bh3goposieHnio B 90% ciywaes. KakoBa
BEPOSITHOCTb TOT'0, YTO U3 5 OOJBHBIX MONPABATCS HE MeHee 4 7

4. WccnenoBath Ha CXOUMOCTH PAIBL:

+4n+5 - 2”l
5”’ Z(Gn +3n- 1} )25

5. CﬂyanHaﬂ BermunHa X 3agana Qyukuumed pacnpenenenus F(X). Haiitu a)

mwioTHOCTh BepositHoctH  f(X); 6)marematnueckoe oxumanne M (X); 6)mucnepcuro
D(X); 2)cpennee xBampatuueckoe otkinonenne o(X). Ilocrpouts rpaduku (yHKImMi

F(x) u f(x).

0, mpu X<1
2
F(x) = %—% mpi 1< X <2
1 mpu X > 2

'POBHEHCKUM T'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUYECKNI YHUBEPCUTET
nMeHH akaaemuka M. JI. MUIIMOHIIIMKOBA

JucnupmmmHa MartemaTuka
HNucTuTyT HUHI' ['pynner HT,HTC cemecrp III
buner Ne 9

=

Yactaele ciayyan Gopmyisl bepHyum.
2. HccnenoBaTh Ha CXOJUMOCTD PSIBL:

+4n+5
zs 7 Z7"’ Z[esn +3n- J )Z 2n+l

3. Bcxoxects cemsiH Kykypy3sl paBHa 90%. HaiiTi BEpOsSTHOCTB TOTO, YTO M3 YETHIPEX

MIOCESTHHBIX CEeMSIH B30HIYT TpH.

4. B | kop3uHne 6 6enbix 1 5 yepHbIX MapoB; Bo || kop3une — 3 Oenbix U 2 yepHbIX mapa. 13
KaX/10i ypHBI OepyT 1o ogHOMY Imapy. KakoBa BEpoSITHOCT TOTO, YTO 3TO MIAphl pa3HbIX
I[BETOB — COOBITHE A; OJMHAKOBBIX IIBETOB — cOOBbITHE B?

5. Cnyuaiinas Benmuuna X 3anana pynkuuei pacnpeneienus F(X). Haiitu a)

wioTHOCTH BepostHocTh T (X); 6) matremarnueckoe oxunanue M (X); 6) nucnepeuio
D(X); 2)cpennee kBagparuueckoe otknonenue o(X). [locrpouts rpadukn GyHKmuii

FO) u f(x).

o

mpu X <2

F(X)=<=x-1, mpu 2<x<4

o

mpu X >4

MMHUCTEPCTBO ObPA3OBAHMA U HAYKHFOCCHIZCKOPI OEJEPALIMN
I'PO3HEHCKWU 'OCYIAPCTBEHHBIN HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHu akajgemuka M. /. MuiimoHmuKoBa

Jucuuiiaa Marematuka
WuctutyT HUHI [pymmsr HTHTC cemectp III
Buner Nel0

1. ®opmyna noiaHON BEPOATHOCTH.
2. Bcexoxects cemsH Kykypysbl paBHa 90%. Haiitu BeposSTHOCTH TOTO, YTO U3 YETHIPEX

ITOCESIHHBIX CEMSIH B30MAYT HE MEHEe TPEX.
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00

3. HccnenmoBath Ha CXOMUMOCTD PSABL: Q) z o )Z
4 8 n1 (n+1

4"!
Z
r) i 2n—

5. B nexe pa60TamT 8 My»4MH U 6 xeHuMH. [1o TaGenbHBIM HOMEpaM 0TOOpaHo 3
yenoBeka. HaliTh BEPOATHOCTB TOTO, YTO XOTS Obl OJIMH U3 OTOOPAHHBIX — MYKUHHA.
4. Cnyuvaiinas Benmunna X 3anana GpyHkimeit pacnpenenenus F(X). Haiitu a)

mioTHOCTH BepositHocTH T (X); 6) Matemarnueckoe oxunanue M (X); 6) nucrnepenio
D(X); 2)cpennee kBaaparuueckoe otknonenne o(X). Ilocrpouts rpaduxu GyHKmMi
F(x) u f(X).

0, npu X <4

F(x) = %x—z, mpu 4<x<8

1, mpu X >8

MMHHCTFPCTBO OBPABOBAHI/yI J4! HAYKI/I}’OCCHPICKOVI CDUEZ[EPAI_[I/II/I
I'POSHEHCKHUU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUYECKHWUU YHUBEPCUTET
nMeHH akaaemuka M. /1. MuIIMoHIITMKOBA

JucuumiiHa Marematuka
HNuctutyt UHI I'pynmbt HT,HTC cemectp III
bruner Ne 11

=

Crny4aiiHble BEIMYHHBI.

2. PaOounii obcnmyxkuBaer 12 crankoB. BeposTHOCTH TOro, 4To B TE€UEHHE Haca CTAHOK
norpebyer perynupoBku, paBHa 1/3. KakoBa BepOSTHOCTH TOro, YTO B TEYEHHE Yaca
pabouemy npuaércs peryaupoBath 4 craHka?

3. HccnenoBath Ha CXOI[I/IMOCTI) psAbL:

0 n ' [ee) n
DBy K] I YL
5 n-1 w1 N =1 N
4. B smuke 16 ngeraneit, cpenu Kotopbix 11 okpamreHHbx. COOpIIMK Hayaady U3BJIEKAET 6
JETAJICH. Haiit BEpOSATHOCTB TOr'0, YTO U3BJICUYCHHBIC JETATN OKAKYTCS
OKpAILICHHBIMU.

5. Cnyuaiinas senuunna X 3amana Gpyukuuei pacnpenenenus F(X). Haiitu a)

wioTHOCTH BepositHocTh T (X); 6) matremarnueckoe oxunanue M (X); 6) nucnepenio
D(X); 2)cpennee kBagpartuueckoe otknonenue o(X). [locrpouts rpaduku yHKmuii
F(X)u f(X).

0, mpu x<0

2

F(X) = %, mpu 0< X <2

1 mpu X > 2

MI/IHI/ICTEPCTBO OBPA3OBAHI/IvH " HAYKH}’OCCHPICKOIZ (DVEI[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYJIAPCTBEHHBIN HE®TAHOM TEXHUYECKHUU YHUBEPCUTET
nMeHH akagemMuka M. JI. MUIIHOHIIIMKOBA

Jucrummmna Marematuka
HNuctutyT NHI" ['pynner HT,HTC cemectp III
buner Ne 12

1. Hducnepcus ciyuyaiiHOW BETMUYUHBIL, €€ cBOMcTBAa. CpeaHEeKBapaTHUYECKOE OTKIOHEHUE.
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o B wmarasun o 5 nocerureneil. Haiitu BEpOATHOCTB TOro, 4TO TPOE M3 HUX COBEPILAT
MTOKYIIKH, €CITH BEPOSITHOCTh COBEPIIUThH MOKYIKY JIJISI KaKOr0 BOMICAIICTO OHA M Ta
xe u paBaa 0,4.

3. HccnenoBath Ha CXOJUMOCTb PSJIBL:

2n
1 T - N S n+2
; 0) 2 |sin—| 5 B 5 1) ;
3 HZ:;‘ n’ ;e“ ; n’
4. JlaH psin pacripefienieHus TUCKPETHON CITy4aifHON BemnduHbl X !

X|-3][2]1]s
p|01]/05]02]02

@) TloCTpOUTH MHOTOYTONIBHUK pacrpenenenus; HaiiTu: 6) MaTeMaTHYeCKOEe OKHIAHHE
M(X); 6) nucnepcuro D(X); 2) cpennee kBanpatuueckoe otknonenue o (X).

5. B ssmuke 14 netanel, cpeau KOTopsix 8 okpamieHHbIX. COOPIIMK Haynayy U3BJIEKaeT 2
Jerany. Halith BEpOATHOCTH TOr0, YTO U3BIECUYECHHBIE JE€TAIN OKAXKYTCSA OKPAILICHHBIMU.

MMHHCTFPCTBO OBPABOBAHI/{}I J4! HAYKI/IvPOCCI/H\/'ICKOVI CDUEZ[EPAI_[I/II/I
I'PO3HEHCKHWU I'OCYJIAPCTBEHHBIM HE®TSIHOM TEXHUYECKHWUHNW YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

JucuumiiHa Marematuka
HNuctutyt UHI I'pynmbt HT,HTC cemectp III
Buer Ne 13

=

3aKOH pacIpeielIeHNs TUCKPETHON CIIy4alHOM BEIHYNHBI.

2. Jlns HOpManbHOM paboThl aBTOOA3bI HA TMHHUH JIOJDKHO OBITH HE MEHEee BOCHbMH MAIlluH, a
UMEeTcsl X JIecsATh. BeposSTHOCTh HEBBIXO/Aa Ka)10i MamuHbl Ha JuHUIO paBHa 0,1.
Haiitu BeposiTHOCTh HOpMaIbHOW pabOTHI aBTO0A3bI HA OMMKAUIINNA JIEHb.

3. HccnenoBaTh Ha CXOJUMOCTD pSII[I)IZ

o0

=1 3n+1
Vs Z( j 930 z(n v

n l
4. B uexy pabotator 9 MyxunH U 6 sxeHmmH. Ilo TaGenbHBIM HOMepaM OTOOpaHo &
qenoBeK. HaliTi BEpOSITHOCTH TOTO, YTO CPEAH OTOOPAHHBIX JIUIL 4 JKCHIINHBI.
5. Cnyuaiinas BenmuunHa X 3agaHa ¢Qyskuuedl pacnpenenenuss F(X). Haiitu  a)

mwioTHOCTH BepostHoctd T (X); 6)marematnueckoe oxunanne M (X); 6)mucnepcuio

D(X); 2)cpennee kBampatuueckoe otkinonenne o(X). [locrpouts rpaduku GyHKImii

F(x) u f(x).
0, mpu X<0
F(x)=43x? +2x, mpu O<xs%

1
1, h X>—
P 3

MMHUCTEPCTBO ObPA3OBAHMA U HAYKHFOCCHIZCKOPI OEJEPALIMN
I'PO3HEHCKWU I'OCYIAPCTBEHHBIN HE®TAHOUM TEXHUYECKNU YHUBEPCUTET
nMeHu akajgemuka M. /1. MuimoHmukoBa

Jucuuiaa Marematuka
HNuctutyt UHI ['pymmsr HT,HTC cemecrp III
buner Ne 14

1. (DYHKI_[I/ISI pacupeaciCeHusd U IJI0THOCTh BEPOATHOCTH cnyqaﬁHoﬁ BCJIIMYHHBI.
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2. JIBa paBHOCHJIbHBIX IIAXMAaTHCTA WTPAIOT B MIaXMaThl. UTO BEpPOSITHEE BHIMUTPATH OIHY
NapTUIO U3 ABYX WK ABE mapTuu u3 uyerbipex? (Huubu Bo BHUMaHuUE He OepyTcs).
3. HccnenoBats Ha CXO,Z[I/IMOCTB PAOBL:

)Z Z4“’ Z (n 1) )Zzn 1’

n= 2

4. B 6apa6aHe 40 mrapos: 20 66JII>IX, 12 KpacHBIX, OCTalIbHBIC YepHbIe. KakoBa BEpOSATHOCTh
BBIHYTH IIBETHOH IIap, €CJIM BBIHUMAETCS OJUH map?
5. JlaH psan pacnpenenaeHust JUCKPETHOM CIIyqaifHOH BeMnIuHbl X :

X|3][0]1]s5
p02/01]01]06

@) TlocTpouTh MHOTOYTOJILHUK pacrpeserenus; HailTu: 6) mareMaTnueckoe 0xuIaHne

M(X); 6) nucnepcuro D(X); 2) cpennee kBanpatuueckoe otknonenne o(X).

MHHHCTEPCTBO OBPA3OBAHI/\IJH 41 HAYKI/IUPOCCI/H\/JICKOPI QEI[EPALIHH
I'PO3HEHCKWU I'OCYJIAPCTBEHHBIM HE®TAHOM TEXHUYECKUU YHUBEPCUTET
nMeHH akagemuka M. JI. MIIIHOHIITIKOBA

Jucnummaa MaremaTuka
HNucTuTyT HUHI' ['pynner HT,HTC cemecrp III
Buner Ne 15

1. YwucnoBbie XapaKTepUCTUKH HEMPEPHIBHBIX CyYalHbBIX BEIUYHH.
2. HccnenoBath Ha CXOJUMOCTD PSJIbI:

- snel) &5
DY D

e’
3.B smumke 10 peranei, cpeau KOTOphIX 7 okpamieHHbIX. COOpPIIMK Haydauyy H3BJICKaeT S5
JIETaJIN. HaiiTu BEpOSATHOCTH TOTO, YTO W3BJIICUCHHBIC JETATM OKAXYTCA
OKpAIIICHHBIMHU.

4. Tpoe CTpenKoB HE3aBUCHUMO JIPYr OT Apyra CTPEJSIOT MO OJHON U TOW K€ MHUILICHH C
HaJI&KHOCTBIO (BepossTHOCTHIO) 0,9; 0,8 u 0,7 coorBercTBeHHO. HaliT BEpOSATHOCTH TOTO,
YTO MIPH OHOM 3aJIll€ MHUIIEHB IOPA3AT IBOE CTPEIKOB (6€3pazIMyHO KaKHX) U3 TpeX.

5. Cnyuwaiinas Benmvunna X 3amaHa ¢Qyskuueidl pacnpenenenus F(X) (unrerpanbHoi

dyukuueit). Tpebyercs: a) Haiitu mwiotHocTs BepostHocTd T (X) (muddepertmansuyro

Gynkuuo); 6) waiitu marematnueckoe oxumanue M (X); 6) wHaiitu aucnepcuio

D(X); ) waiitu cpennee kBampatuueckoe orkiaonenne o(X). I[locrpouts rpaduku

GyHKmit F(x) u f(x).
0, mpu x<0

F(x)={2x° npu O<xs%

1
1, opu X>=
P25

MHHHCTﬁPCTBO OEPA3OBAHI/£5I n HAYKI/IFOCCI/H\/'ICKOI\/JI d)UEI[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYAAPCTBEHHBIN HE®TAHOU TEXHUYECKNUU YHUBEPCUTET
nMeHH akagemuka M. JI. MuIIMOHIIIMKOBA

Jucuuiiaa Marematuka
HNuctutyt HUHI [pymmsr HT,HTC cemecrp III
Buner Ne 16

1. HopmanbHblil 3aK0H pacnpeeneHns caydyaiHbIX BETUYHH.
2. TlonmbOpaceiBatoTcst 5 MoHeT. HaliTi BEpOSTHOCTB TOTO, YTO BBINAIO OoJiee IBYX TepOoB.
3. HccnenoBaTh Ha CXOJUMOCTD PSI/IBL:
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9T O S B

n 1 n=1 n=1
4. Wwmerotcs ase O,ZLI/IHaKOBBIe YPHBI: B IEpBOi 4 OENBIX M 5 YEPHBIX IIAPOB; BO BTOPOM 5
6emnbIx 1 6 uepHbIX. V3 KaK10M ypHBI U3BJIEKAIOTCS M0 oOiHOMY wapy. Haiitu
BEPOSATHOCTH TOT'0, YTO U3BJIEUEHHBIE IIAPbl OYAYT Pa3HbIX LIBETOB.
5. Cnyuaiinas Bennunna X 3agana Gpyskuumeit pacnpenenenus F(X). Haiitu a)

mioTHOCTH BepositHocTH T (X); 6) Maremarnueckoe oxunanue M (X); 6) nucrnepenio
D(X); 2)cpennee kBaaparuueckoe otknonenne o(X). Ilocrpouts rpaduxu GyHKuImMi

F(x) u f(x).

0, mpu X<0
2
F(x)= %, npu 0<x<3

1 npu X >3

MHHHCTEPCTBO OBPA3OBAHI/£}I 41 HAYKI/IUI)OCCI/IPICKOI?'I d)uEI[EPAHI/II/I
I'PO3HEHCKHWU I'OCYJIAPCTBEHHBIM HE®TSHOM TEXHUYECKHWUHW YHUBEPCUTET
nMeHM akaaemuka M. JI. MUIIMOHIITMKOBA

JucuumiiHa Marematuka
HNuctutyt UHI I'pynmbt HT,HTC cemecrtp III
buner Ne 17

=

UwciioBbIe XapaKTepU CTUKH HEMPEPHIBHBIX CITyYaWHBIX BEIINYHUH.

2. JIBa paBHOCWUJIBHBIX INAXMaTHCTa WTPAIOT B MmaxmaTel. UTO BepOsTHEE BBHIUTPATh HE
MEHEe ABYX NapTUi U3 YEeThIPEX MJIM HE MeHee TPEX mapTHi U3 MmaTh? (Huubu BO
BHUMaHHE HE OepyTcs).

3. B I xop3une 6 6enbix u 5 yepHbIX mapoB; Bo || kop3une — 3 Genbix U 2 yepHbIX mapa. 13
K10 YpHBI OepyT 1o ogHOMY mapy. KakoBa BEpOsITHOCTh TOT0, 4TO ATO IIAPHI Pa3HBIX
LIBETOB — COOBITHE A; OMUHAKOBBIX I[[BETOB — cOObITHE B?

4. ]JlaH psin pacupenesieHus JUCKPETHOH ciTydailHON BeMIuHbl X :

X | 1]3]5]68
SEAEAEAE
77 7

7

@) TlocTpouTh MHOTOYTOJILHUK pacnpenenenus; Haiitu: 6) mareMaTnueckoe 0XKuIaHue
M(X); 6) nucnepcuio D(X); 2) cpennee kBanparnaeckoe otkionenne o(X )

o0

5. MccnegoBath Ha CXOJUMOCTbD PSIBL: a)z \/7 6)Z(arctg J ;

n +3n n—l
Ny

pur/

MHWHUCTEPCTBO OBPA3OBAHMS U HAVKU POCCUNCKOMN ®EJEPALINN
'POBHEHCKUI TOCYIAPCTBEHHbBIN HE®TSIHOW TEXHUYECKNI YHUBEPCUTET
nMeHH akagemuka M. JI. MHIIHOHIIIMKOBA

Jucuuiiaa Marematuka
HNuctutyT NHI" ['pynner HT,HTC cemectp III
buer Ne 18
1. ®yukuwms pacnpeseneHus 1 IIOTHOCTh BEPOSTHOCTH HEMPEPHIBHOM ClTydaiiHOM
BEJIMYUHBI.
2. UrpansHyio kocTh nmondopaceBaoT 15 pa3. KakoBa BeposITHOCTb, 4TO 6 OYKOB BBIMAJIET
POBHO 8 pa3.
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3. I/Iccne):[OBaTL Ha CXOJUMOCTD PSbL:

a>z 6)2(@ ] )Z3n (n+2). )iaﬁ

4, B MarasuH IOCTYNAlOT JIaMIlbl U3 Tpex 3aBofoB: 45% c mepBoro 3aBoaa; 40% - co
BTOpOoro u 15% - ¢ tpersero. Ilpogykuus nepBoro 3aBoaa coaepxkut 70% cTaHmapTHBIX
nami, Btoporo — 80%, Tperbero 90%. Halimure BEpOSTHOCTH TOro, 4TO JIaMIia,
KYIUICHHAs! B Mara3uHe, OKa)KeTCsl CTaHJapTHOM.

5. Cnyuaiinas Benmmunnaa X 3anana GyHKimei pacnpenenenus F(X) (MHTerpaabHOM
¢byukuwmeit). Tpedyercs: a) HalWTH WIOTHOCTH BepositHocTH f(X) (muddepennmansuyro
¢dbyHKIMO); 6) HalTH MaTemaTHueckoe oxuaanue M (X); 6) madti qucniepcuto D(X);
2) HalTH cpeqHee KBaapaTHieckoe oTKiIIoHeHe G(.X) .

0, mpu x<0
F(x)={x? mpum 0<x<l1
1, npu x>1

MUHWUCTEPCTBO OBPA30BAHNS U HAYKU POCCUMCKOMN GOENEPALIMN
I'PO3HEHCKHWU I'OCYAAPCTBEHHBIN HE®TAHOM TEXHUYECKHUU YHUBEPCUTET
nMeHM akaaemuka M. JI. MuaIMoHIIIMKOBA

JucuumiiHa Marematuka
HNucTuTyT HUHI' ['pynner HT,HTC cemecrp III
Buier Ne 19

1. BepostHOCTh OMaaHMs B 33JJaHHBIN HHTEPBAJI HOPMAJIBHO Pa CIIPEIEeICHHON
ClIy4allHOU BEIMYUHBI.

2. BeposTHOCTH MOMaaHus B MHUIIEHb NPH OJHOM BBICTPEJIE [JIsi JAHHOTO CTPEKa paBHA
0,7. HaifTnu BEpOSITHOCTH TOTO, YTO TPH S BHICTpENAaX MPOU30HAET HE MEHee NBYX
MHONaJaHu{ B MUIIIEHD.

3. HccnenoBaTh Ha CXOJUMOCTD PSI/IbL:
n

1
) n 9 n 9 B
¢ ;n 2 z Z3 13,(21/1—1)2

4. B smuke 16 neranel, cpeau kotopbix 11 okpamennsix. COOpIIMK Hay1ady U3BJIEKAET 2
neranu. HaliT BepOSATHOCTH TOT0, UTO U3BJICUEHHBIE JE€TAI OKaXKYTCsl OKPaLIeHHBIMH.

5. Cnyuaiinas Benmuuna X 3anana pynkuuei pacnpenenenus F(X). Haiitu a)
wioTHOCTH BepostHocTh T (X); 6) matremarnueckoe oxunanue M (X); 6) nucnepenio
D(X); 2)cpennee kBagparuueckoe otknonenue o(X). [locrpouts rpadukn yHKmuii

F(x)u f(x). 0. mpu <0
F(x)=42X, mpu Osx<E

1
1, u X>—
=5

MI/IHI/ICTEPCTBO OBPA3OBAHI/IvH n HAYKH}’OCCHPICKOIZ (DVEI[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKHUU YHUBEPCUTET
nMeHH akaaemMuka M. JI. MUIIMOHIIIMKOBA

Jucrummmna Marematuka
HNuctutyT NHI" ['pynner HT,HTC cemecrtp III
buner Ne 20

1. Hcnonws3oBanue ¢pynkuuu Jlamaca B cxeMe NOBTOPHBIX HcHbITaHui. 3akoH Ilyaccona.
2. JlBa paBHOCHIIBHBIX INAXMAaTHCTa MTPAIOT B IIaXMaTbl. UTO BEpOSITHEE BHIUTPATH OJHY
MapTUIO U3 ABYX WK ABE napTuu u3 uerbipex? (Huubu Bo BHUMaHue He OepyTes).
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3. HccnenoBaTh Ha CXOAMMOCTH PSIIBL:

= e n’+5n+8)
a)z Z ;B)Z_;(n—z Y 3n 2

n=1
4. B 6apa6aHe 40 mwapos: 20 6enbIx, 12 kpacHbIX, OcTalbHbIE YepHble. KakoBa BEpOsSTHOCTH
BBIHYTb [[BETHOM IIap, €CIIM BHIHUMAETCS OAMH Iap?
5. JlaH psn pacnpeneieHus TUCKPETHOM CIIy9aifHON BeJIMIHHBI X :

X|3|0]1]s5
P|02/01|01]06

@) TlocTpOoUTH MHOTOYTONIBHUK pacrpenenenus; HaiTu: 6) MaTeMaTnueckoe OKuIaHHE
M(X); 6) nucnepcuro D(X); 2) cpennee xBanpatuueckoe otknonenne o (X).

Kputepuu oueHk (6 pamkax npomesicymounou ammecmayuu)
Peenamenmom BPC kagedpsvt «Bovicwias u Npukiaowas mamemamuxay omeem
CMyOeHma Ha 3K3aMeHe OYeHUBaemcs no 5-0aulbHou wKae.

Kpurepuii oneHkH oTBeTa Ha IK3aMeHe:

5 OangoB moslydaer CTYAEHT, MPOAEMOHCTPUPOBABIIMI IOJHOE BJAJCHUE 3HAHUSIMHU B
COOTBETCTBHM C TPEOOBaHUSAMH y4yeOHOM MPOrpaMMBbl, T.€. PELIMBIIMN Bce 3aJaHus 0e3 ommbok
B JIOTMYECKUX PACCYKIACHUSIX U B 000OCHOBAHUU PELICHMUS;

— 4 0aJ1a TONTyYaeT CTYAEHT, KOTOPbIM IpU MOJHOM BJAJCHUU 3HAHUSIMH B COOTBETCTBUHU C
TpeOOBaHHUAMHU Y4E€OHOM MPOrpaMMbl JOMYCTUI OTAEIbHBIC HECYIIECTBEHHBIC OIIMOKH JIMOO
MIPUBEJIEHHBIE UM PELIEHHs HEOCTATOYHO 00OCHOBAHBI;

— 3 6aju1a moy4aeT CTyJAEHT MPHU HEMOJHOM H3JIOKEHUU MOJy4YeHHBIX 3HAHUH, JOMYCTUBIIUI
IIPU STOM OTJIEbHbIE CYIIECTBEHHbIE OLIHOKH;

— 2 0anja mosydaeT CTYAEHT INpH OEcCHCTEMHOM M3JI0KEHHH MaTepuaia, IOMYCKaroIIun
CYLIECTBEHHbIE OILIMOKH, KOTOPbIE MOTYT MpPEMSITCTBOBATh YCBOCHMIO JajbHEWIeH y4ueOHOI
uHpopManuu.
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