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®OHJIA OLIEHOYHBIX CPEJICTB IO YYEFHOM JUCIHUILINHE

MATEMATHUKA
Ne Konrponupyemsle Kon xoHTpOsImpyemoit HanmenoBanue
n/m pa3aebl TUCUUATUIMHBI KOMIIETEHIMH (MJIH €€ YaCTH) OLICHOYHOT'O CPE/ICTBA
. KoHnrponbHas pabota
L] Muneitnas anredpa OIIK -2 P p
OK3ameH
. K KBU
2. | DileMeHThl BEKTOpHOI OJUIOKBHYM
OIlK -2 KoutpospHas pabota
anreopsl
OKx3aMeH
OK3aMeH
AHanuTnyeckas
3. OIlK -2 KoHnrponbHas pabota
reoMeTpust
Komnoksu
4. Teopus npenenos OIIK -2 ™
DK3aMeH
5 Juddepennuanbaoe Kosmokeuym
: UCYHUCIICHUE ()YHKIITNH OIIK -2 KonTponsHas paboTa
OJTHOU TIEPEMEHHO I DK3aMeH
Juddepennuanbaoe
UCYHUCIICHHUE ()yHKITHIA Konnoksrym
6. OIIK -2
HECKOJIbKHX DK3aMeH
ePEeMEHHBIX
WNHTerpansHoe
. Kontponbhas pabota
7. | ucuucinenue yHKIIuA OIIK -2
o . DK3aMeH
OJTHOU NEPEMEHHO I
Konnoksuym
ndpdepeHnuaibHbIe
8. Hudepern OIIK -2 Kontponbhas pabota
YpaBHEHHS
DK3aMeH
Kosnoksu
9. | Panet OIlK -2 ™
DK3aMeH
Teopust BeposiITHOCTEH 1 KOHThOILHAS baBOT
10. | maTemaTHueckas OIlK -2 P p
DK3aMeH
CTaTUCTHUKA
NEPEYEHDb OLIEHOYHbBIX CPEJICTB
IIpencrasiienue
HaumeHoBaHue
Ne Kpartkas xapakrepucTuka OLIEHOYHOI 0
OLIEHOYHOT0
n/n OLIEHOYHOT0 CPE/ICTBA cpeacTBa
cpeacTBa
B (hoHe
CpeacTBO KOHTPOIISl YCBOGHHUS y4eOHOr 0 MaTeprasa
TEMBI, pa3jieiia WK Pa3/eioB JUCIIUILIHHBI, Bompocer
1 KomtokBuym OpraHM30BaHHOE KaK y4eOHOE 3aHITHE B BUJIE o TemMam/paszenam /
cobece10BaHusI yueOHOE 3aHATHE B BHJIC JIMCHIUTUTHHBI
cobece10BaHusI IIPEIOaBATENs C 00yIAIOIIMUCS.
CpencTBo NpoBEpKH YMEHUH NIPUMEHSATh Kommexr
5 KouTtposbHast MOJTyYeHHbBIE 3HAHUS [Tl PELICHUS 33124 KOHTPOJIbHBIX
pabora ONPEICIEHHOr0 THIIA MO TeMEe HIIH 3a7aHHH 110
pa3zueny yaeOHOH TMCIUIUIHHBL BapHaHTaM
CpenctBo MpoBepKU 3HAHUM, YMEHUH, BIIaICHUH, Kommiext
3 DK3aMeH PUOOPETEHHBIX 00YYAIOIIMMCS B TEUEHHE CEMECTpa. 9K3aMEHAIMOHHBIX
OuseroB




NEPBBIA CEMECTP
BOITPOCHI JUIS1 KOJUVIOKBUYMA (TEKYIIMH KOHTPOJIb)

Pazgen: «DneMeHThl BEKTOPHOHN anreOphi»

1.

2.

w

ok~

o

7.

JlekapTOBBI IPSIMO YTOJIbHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTU U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAMHAT.

Bexkropsl. JIuHelHbIE Onepanuy HaJl BEKTOpaMu. JINHEWHO HE3aBUCHMBIE BEKTOPBI.
basuc, paznosxenue mo 6azucy.

[Ipoekunu BekTopa Ha ocu koopauHaT. Koopaunatel BekTopa. JnuHa BekTopa u
HaIIPaBJIAIOIIME KOCUHYCBHI. Y CI0BUS KOJUIMHEAPHOCTH BEKTOPOB.

CkansipHO€ IpOU3BE/IEHNE BEKTOPOB U €0 CBOMCTBA.

VYros Mexay BEKTOpaMu. Y CJIOBHE NEPIEHANKYIIPHOCTH JABYX BEKTOPOB.
MexaHn4ecKuil CMBICI CKAJISIPHOTO MPOU3BEACHMUS.

BekTopHoe u cMelaHHOe Npou3BeieHus1 BEKTOpoB. OCHOBHBIE CBOWCTBA M BBIYMCIICHUE
4yepes3 ONPEICITUTENN.

KommanapHOCTE TPEX BEKTOPOB. I'eoMeTprUecKe NPUIIOKEHUS BEKTOPHOTO U
CMELIaHHOTO IPOU3BEICHUN.

Pasznen: «BBegenne B MaTeMaTHUeCKAI aHAITN3»
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YHucnoBbie MHOKECTBA.

[Monstue pynkiuu. O6MacTh onpeeeHus: U 001acTh 3HAYCHUS (DYHKITUU.
OcHOBHBIE 371€MeHTapHble QYHKIINU, UX CBOMCTBA U TpaduKH.

Kommnekcuble uncna. [[eiicTBust Hal KOMITIEKCHBIMU YHCITaMH.
Tpuronomerpudeckas u nokazareabHast GOPMbI KOMILIEKCHBIX YHCEIT.

Kopenb N-o#i cTenenn u3 KOMIJIEKCHOTO YHCIIA.

[Ipenen dyuknuu B Touke. [Ipenen ¢hyaknun Ha 6eckoHEUHOCTH. OTHOCTOPOHHKE
npeaenbl. OrpaHnYeHHOCTh (QYHKIIMH, UMEIOIIUHN TIpeIed.

beckoneuno Gosbinas 1 6ecCkoHEUHO Manas GyHKIIMU U CBSI3b MEKIy HUMH. Pa3ioxenne
(yHKIIUY, UMEIOIIEH MpeIesl, Ha MOCTOSIHHYIO U OECKOHEYHYIO MayIo.

OcHoBHBIE TEOpeMBI 0 TIpeaenax. PackpeiTie HeonpeneneHuocren [lepBoiit
3amMevaTeIbHbIN Mpees.

10. YucnoBrie 1O CJICAOBATCIbPHOCTH. Hpez[en IIOCJICA0BATCIBHOCTH. CymeCTBOBaHI/IC

npezena MOHOTOHHOW OTpaHWYEeHHOW mocienoBaTenbHOCTH. Ymceno e. HarypanbHbie
norapuMsbl.

11. CpaBHeHHEe OECKOHEYHO MabIX. OKBHUBAJICHTHbIE OECKOHEYHO Majble. 3aMeHa

OECKOHEYHO MAaJIbIX SKBHBaJECHTHBEIMU IIPpU BBIYKUCICHUU IIPCACIIOB.

12. HenpepsIBHOCTH (DYHKIMH B TOYKe. TOUKH pa3phiBa GYHKIIUK U MX KiIacCU(PHUKAIIHA.
13. HenpepriBHOCTh (hyHKIIMU Ha OoTpe3ke. CBOWCTBA HEMPEPBHIBHBIX HA OTpe3Ke (DYHKIIMIA:

OI'PAaHUYCHHOCTD, CYHICCTBOBAHUC HanOOIBIIETO u HauMCHBIICT O 3Ha‘ICHHI>’I,
CYLICCTBOBAHUC NMMPOMCIKYTOYHBIX 3HAYCHMH.

Kputepuu ouenku (6 pamkax mexywei ammecmayuu)

Peenamenmom BPC kagedpwr «Bvicuias u npukiaonas Mamemamuray npeodycmompero

10 6annos 3a mexywyro ammecmayuio. Kpumepuu oyenxu pazpabomarsl, Ucxoos u3z pazoeneHus
bannos. S 0annoe 3a o0ceoeHue Mmeopemuieckux B0ONPOCO8 OUCYUNIUHbI, D 6anno8 — 3a
6bINOAHEeHUEe OOMAUHUX 3A0AHULL.

Kputepuu onieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0anjioB BBICTaBJsSIETCS CTYACHTY, €CJU OH H3JIOXKWJI COACPKAHUE BOIIpOCa B 06T>CMC,
npeaAyCMOTPCHHOM nporpaMMoﬁ, IIpyu 5TOM H3JIOKUIT MATCpUal I'PaMOTHBIM S3BIKOM, TOYHO
HCIIOJIB3Yyd MATCMATUYCCKYH0O TCPMUHOJIOTUIO W CHMBOJIUKY, B OHpCHCHCHHOﬁ JIOTUYECKO M
OCJIEA0BATCIbHOCTH,

— 4 0an1a BBICTABJISIOTCS CTYACHTY, €CJIM IIpHU 10CTATOYHO ITIOJTHOM U I'paMOTHOM OCBECIIICHUN
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BONPOCa OH JIOMYCTHJ HEOOJbIIME HETOYHOCTH, HE MCKAXKAIOIUEe MAaTeMaTHu4ecKoro
COJIepXKaHHs OTBETA;

— 3 0a/ula BBICTABJSIOTCH CTYJEHTY IIPH HEMOJHOM PACKPBITUU COJCpXKAHUS BOTPOCA
(comepxanue Bompoca H3JI0KEHO (parMEHTapHO, HE BCErJa MOCICIOBATENBHO), HO MOKAa3aHO
ofmiee MOHMMAHUE BOTPOCA; JAOMYIICHBI OIMMOKK IPU HCIHOJH30BAHUM MAaTEeMaTHYECKON
TepMI/IHOJIOFI/II/I;

— 2 faJuia moJIy4aeT CTy/AeHT, POEMOHCTPUPOBABIINK OOPHIBOYHBIC 3HAHUS U JOTYCTUBIIHI
OILINOKY B OonpeaAciICHUN IOHSITHHA U ITIpU UCII0JIb30BAaHHUU MaTeMaTHYECKOU TepMI/IHOJIOFI/II/I;

-- 1 0ann moJy4aeTr CTyAeHT, mpoaeMoHcTpupoBaBimii Menee 10% 3HaHuWii Marepuana,
BBIHECCHHOTO Ha KOJIJIOKBUYM;

— 0 6a1710B mOJTy4aeT CTyJA€HT, He OTBETUBINUN HU HA OJIUH BOIIPOC.

KOMILJIEKT 3AJIAHUM )11 KOHTPOJILHOM PABOTHI (PYBEXKHBIM KOHTPO.Ib)
INEPBASI ATTECTAIIUA

BUJIET Ne 1

2 3\|_|(5 2\|
-5 -4)l6 -7)
2X, + X, — X3 =1,

1. Haiitu nmpon3BeieHne MaTpuIL;: (

X + X, + X3 =8,
2. Peluts cucTeMY YpaBHEHHIA: LXZ + 2% =11,

. 3x* -14x+5 . 5x+x-5
3. Beraucoats npezensr: ) Im — = P R —
x5 X" —6X+5 x>= 3X" +8X =5 " xow

o lim (%\JS

BUJIET Ne 2

3
Vo4
||
1)

2 19/,
-4 3 5) LZ

1.Haiiti npomsBeneHne MaTPHIL; [

X, +3X, — X3 =11,
2. Petms cucremy ypasHenwmit: { — X, +2X, + X3 = —1,
2X, + X, =4.
2 3 H
X“+3x—28 . b6Xx"+3x-2 . Sin 5X
——————:6) Im ——— ;1) Iim

T .
xon 3x% +x—5 "7 0 12x

3. Beruncnuts npenens:: a) im 3
>4 x” —64

BUJIET Ne 3
1 2
3 6
1. Haiftu npoussenenne matpui; (1 —1 2 3)- nt
1 -1

2. Permth cucTeMy ypaBHEHHA: { X, — 2X2 = -2,

X, —X; =-1L






. 2 _ . 3 _ .
3. BpIumcnuTh Mpeens: a) ]:r_l;{‘ % ;0) ])EEC % ;T) um) %

BUIJIET Ne 4

y (-2 3)(5 2
1. Haiitu nmpon3BeseHne MaTpPUIL: 5 — 6 : 4 _7/)

2X, + X, +3X; =9,
2. Petnuts cucremy ypasHenumii: | 8X; +3X, +5X; = —13,
2X, +5X, — X, = —=5.

 SxZ44x+1l . sinx . (3x—4 )
3. Beruucnuts npezenst: a) IMm ————; 6) lim — ;T) lim |( P .
x>l x> —6x—7 =0sin7x " xow\3x+2)

BIWJIET Ne 5
3 -2 0)\(-5
1. Haiitu npousBenenue matpuit: | 1 6 1| 3|
2 4 2 7
2%, + X, +3X; =3,
2. Pelmrh cucTeMy ypaBHEHHIA: jBXl +2X, +4X, =17,
2%, —3X, + X; =1.

. X
x4+ 7x% +4 . S'”g _(x+8)*
3. . BelumcauTh npeaensl.  a) lim =S 1 6) im —= ; ) lim .
x>o X7+ 71X —2x x>0 4X e\ x -1
BUJIET Ne 6
2
5
1. Haiit npou3sBeeHHe MaTpHIL: 1 -(3 0 4 5).
B
X, +2X; =-1,
2. Pemutsb cucteMy ypaBHeHHit: 1 3X; — X, — X3 = 7,
X, +2x, =0.
sin * 2
2 - x-
. X“=x-30 . . [3x-=2
3. . BeIYHCIHUTh TIpEIENbL: a) lim — 6) lim _1 iT) |Im( \ .
x>-5 X~ +125 x>0 Ox x>0\ 3X
BUJIET Ne 7
( 15 2\ ( 2 1 |
0)1
HaiiTi npou3Be/ieH e MaTpHL: | |2 0 3 ||| |3 -1 _2]. |

-3 1 1) 4 5
|—3) (3x, +4x, +3%, =9,
2. Pemuthb cucreMy ypaBHEHUIA: { X+ 2X, + X3 =5,
X, +2X; =-3.






3. Boraucnuth mpesens:  a) I|m

8x°+4x*-3 . sin8x ., 5)°3
© 6x° -9+ x2’6)’|!r—r>10sin5x’ X—>°cL1+xJ '

BUJIET Ne 8
2 1 rl 1
1. Haiitu npousseienue MaTpuit, | 3 3 .
2 4 3 )
5
3%, + X, +5%, =0,
2. Pemuthb cucteMy ypaBHEHHIL: { 2% +3X, +3X; =3,
Lle + X, +4X, =-1.

2 _ . —3x+1
2x*—9x+10 o .- sin Sx ) lim (Zx 5\ |

3. Beruucnuts mpenenst; a) fim :
P ) X—2 x> =8 x-0 gjn 2X x> 2x )

BUJIET Ne 9

\0 4

X, +3X, — X, =8,

3 \1 r 5 )
1. HaiiTi nmpousBesieHne MaTpuIL. | 2 ?2 J .
3

2. Petnuth cuctemy ypapHeHuit: § 2X; + X3 =1,

=X +2X, + X, =12.
x+1

2 _ . —
2x°+7x-15 . sin 4x, » fim (l+ \ |

3. BBIUKCITHTH TPEeNbL: a) lim 2—25, )

x>5 X — x-0 gin 2x x—>ook
BUJIET Ne 10
3 8 6 3 -1 3
1. HaiiTi mpou3BeneHrne MaTpHIIL: (_ 1 0\) . (1 2 _4 S\J
2X, — X, — X; =4,

2. Pemmth cuctemy ypasuennii: 3%, + 4X, — 2X; =11,
l3x1 —2X, +4x, =11.

X
= —4x
3. Beruuciuts npenenst: a) lim X2+2—_3 6) lim Sln—2 i B) lim (x—'_ 7)
>3 x? +5x+6 x>0 3X x>0\ x —

BUJIET Ne 11

-2 1 1)(2 3
1. Haittu npomseenenne matpur; | O 2 014 -1|.

3 -1 2)l0 5

2X, + X, —X; =0,
2. Pemutsb cucteMy ypaBHeHHi: X — X, — 3X; =13,

3X, —2X, + 4x, = -15.

8x*—9x?+1 _ . sin 6x 2x-3)""
3. . Beruucouts npenenst: a) lim 3—; 6) lim ;8) lim |( \p .
xon  3x7 +9x x-08in 2x T el 2x )

BMJIET Ne 12



1 5 4) (-3
1. Haiitu npousBesieHue MaTpuIL | 3 2 -1| 4.
0 -2 1JU5S
X, —2X, —3X, =4,
2. Petuts cucremy ypasHenuii: 4%, + X, +2X; =13,
2X, +5X, + Xy =—1.
x? —4x+3 sin 4x (

6
: . _(x=2Y\"
3. Berunciuts npenensi: — a) lim 5 ;6) lim ;8) lim .
X—3 X _9 x—0 3 X X—>o0 X

kot o

BUJIET Ne 13

l\\ 1. HaiiTi npou3Be/ieHre MaTPHI] A-Bu B- A, ecmun A:| 4 |,B:| 02 0
5) (6 -1
1) (% —3%, + X3 =9,

2. Petnuts cuctemy ypasrenuit: 14X, + 2X, — X3

= =8, |x, +2x, =-3.
- 2 lim 37 +4x +x IimSir16X_ Y [ sz
. . DBIYUCIUTD NIPEACIIbI. a e — B f
ped —eBx* +9x% —7 x>0 x[2 x—)ooLS_F X )
BIJIET Ne 14
2 3
—J B=[ 3 8)
1. HaiiTi npousBeneHre MaTpuIl A-Bu B- A, ecmn A =| 4 ! -1 .
\"" 0)
o s

5Xx—-y+3z=-1,
2. Pemuts cucreMy ypaBHenwuii: § X —2Y = —5,

Ty—7=22.

i (m—g_ \x#—l
3. BeIYHCIHUTD TIpEIENEL: a) Iﬁl &2t§&1i ; 0) Ii‘m‘) Sy X; B) ﬁmﬂk « 4} .
BIWJIET Ne 15

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

X+4y+7z=-1,
2. Pemuts cucreMy ypasuenuit: { —2X+5y —3z =1,

9X—-6y+11z=-3. )

im y—-ov—g m Sig 4% =3
3. BorumcnuTh mpenenst: a) , X x_2 X5 0) li~° S e X :8) lim |Kx X ,{ .
BTOPASI ATTECTAIIUSA

BuerNe 1
1. HaiiTi mpon3BOHBIC JAHHBIX (DYHKIIHIA:






S 7/ x* 3-x [x=4r
)y =6x"——+x*-5x;6y= ;B arct ’
)y 3 VY= Y Sarde LT )1y:l/\/l_—t;
ny=x>-IN5X;¢e) y=c08’6X; %)y =e9" ;3 3x°y — 2x =5y°.

2. Beaucnurh Ipeacibl, MIPUMEHSIA ITPaBUIIO Jlomwmrans:

C Ix}=2x*+4x e —e”
a) Im ———————;6) Im ———.

on 2x7+5 -0 In (L + x)
BunerNe 2

1. Haiitu nmpon3BoHbIe TaHHBIX (QYHKIIHIA:

2 _x (; [ X _
a)y=7+8x" — E\/—6)y_ G 8) y=In 1-xXx /r){ = arclg;

2
2 /2;
.3) 3" —eY = »® —b5xy.

X +Inx

n) y :(x —6x)-S|n2X; e) y=5in 3X; x) y=e
2. Buaucinurs npeaciol, MPpUMCHAIA IPaBUIO Jlomurans:

o Bx?—x%+7x . 20 2
a) I|mﬁ,6) Ilm 2 - .
x> 2x* +5x x5\ X =25 x-5

BunerNe 3
1. Haiitu nmpon3BoiHbIe TaHHBIX ()YHKIIHIA:

In€+t2\

(x =
___6 +2x° +8:6 __ COSX 1-X . 7
)Y Vr +2x "Y1 sink Y Y T 1E e )iy:arctgt;

ny=e" (5X—X3);e) y:(7x—x3f; %) ¥ =8iN®3X;3) Bxy — x>+ y? =2
2. Boraucnuthb mpenensl, npuMeHsis npasuiio Jlomurans:

2 — —
a) Ilmx—x2 6) lim X - ctgmx.
-22x* +x—10 ~ x=0

BunerNe 4
1. Haiitu npon3BonHbIe JaHHBIX () YHKIIHIA:
3 4 2 (x =sin’t
=Vx® +7x+x° ——6 = ;8) Y =3/(2—-3X ’

n) y=3x>-Cc0S5X; ) y:In(x+cosx);>K) y=19*5x;3) xy —Iny+ y* =3.

4 2
X" =3x"+7x . .
lim ————=:6) lim(arcsin x - ctgx).
) m = ey o im( 9x)
BunerNe 5
1. HaiiTi mpon3BOAHBIC JAHHBIX (DYHKIIHIA:

3

a)y=2x2—i5+7\/x_2—8;6)y= X2+3
X 2X° —

. (x=t-sint
;B)Y =SINX’; 1) 4 -
5

ly=t—cost’

N

DY =T"-c083X;¢)y=e""" ;x)y =C0s"4X;5) 5X* — xy + 2y* =4

2. Beraucnuts mpenens!, npuMeHss npaswiio Jlomuras:
5x +4x° +7 . (1 1
2 3 ; 6) lim X ’
x>0 8+ 2x° 4 5x x>0 x e -1

a)



BuerNe 6
1. HaiiTi Tpor3BOHBIC JAHHBIX (DYHKITHIL:

[ _
-5y =In(tg3x); r)T -

l\)||—‘

a)y:7—x3—i+2i/x——3x;6)y:3
X 3+x7

y=t"-3t;
1) y:(x2+2x)~ex;e)y:Sin72X;>1<)y=3\/X2 —2X+3;3) X-siny=y-Inx.

2. Beaucnurh r[pez[enLI IPUMCEHSIA TTPaBUIIO Jloruranns:

)i 2x> —Tx+3 ( 1
h{nmx + 4x — 21 1 x=1 In’
X)

BunerNe 7
1. Haiitu nmpon3BoHbIe TaHHBIX ()YHKIIHIA:
4
4 In 3x x=t-t
2)y=6-3x"—-__+3/x* —x;0)y= 3 y =1tg°6X; ) | ;
x’ x* - y=t2_t3

0y =2%-(3=x);9y=e¥3¥ gy =arccos €% 53x% — 2y =5xy.

2. Bbraucnuth mpenensl, npuMeHsis npasuiio Jlomurans:

3 _n 2 6 1
3 lim 1x 22x +4x; )hm( 1 B W
; 2x7+5 oo0\x? —x e -1)

ButerNe 8
1. Haiitu nmpon3BoHbIC TaHHBIX ()YHKIIHIA:

X

) x =5sint
X;B)y:arctg 3X ;1) :

e
a)y:4x5—£3+'5\/x_5—7x;6)y:1Jr :
X 1-e y=4cos’t
= i . — 5 Al __ nctgx _
0y = /X -arcsin X; ¢) y—In6<+x —2;%)y=3"33xy—Iny=>5x.
2. Boraucnuth mpenensl, npuMeHsis npasuiio Jlomurans:
x — 2x° +2 3 1
a) ‘l\‘l‘\ ])lcl'l’l| (— 5 1|
o 2435 4 ot x =1 x?* —3X

+2)
ButerNe 9
1. HaiiTi mpon3BOAHBIE JAHHBIX (DYHKIIHIL:
g x=te',
a)y = 5x? ——+5\/> 34: 6)y_ > B)) = c0s® 4X: r) t
x —X |Ly = e_t’

Dy=x-In7x;¢ y=0- 4x3)12; x) Y =arccos(e®) ;s 3x* —2y* =5xy..
2. Boraucnuth mpeensl, npuMeHsis npasuiio Jlomurans:

a) lim —2% 6) lim sin( x -1)- tg—

BuerNe 10
1. HaiiTi mpon3BOHBIC JAHHBIX (DYHKIIHIA:

5
a) y:4x5—F+\/y+\/§;6) yzii

X = arcsint,

X

€ 3
:B)Y=C0S"7X:r)

X B) Y r{y:h’]t,



DY =(2x% =5)- €’ )y =I—=5in 2X ; x) Y = In(Sin 2x+c052X); 3)In(xy) = x* — y2.



2. Boraucnuts mpenensl, npuMeHsis npaswiio Jlomuras:
3x -5x%+2 . N

a) lim == ;6 lim ——————.

x>0 2X% =X x->01—C0S 6X

BunerNe 11
1. HaiiTi mpOM3BOIHBIC JAHHBIX (DYHKIIHIL:

f 3 X =1In?t,
2 2
X X y=t+Int,

) y=x2-e™ ¢ y=cos®5x;x) y =arctg +2x —1:5) xtgy + y? =5x

2. Buaucnurh Mnpeaciibl, MPpUMCHAIA MPaBUIO Jlomurans:

4x° + 4x° In(1+ x?)
:6) hm —=.
)1x1£93x +9x* -13 )X—>0 X
BunerNe 12
1. Haiitu nmpon3BoHbIe TaHHBIX ()YHKIIHIA:
X=6t>—4
___3 _ \/_ sinx . .5 . !
a)y =8x Ux® ++/10;6) y= Brcosx. 'B)y=sin" 3x:71) Y35,
) y:e“*'”x;e) y=In?(ctg3x) ;w0 y=Bx=1-Inx;3) 5x* — xy + 2y* =5.

2. Boraucnuth mpenensl, npuMeHsis npasuiio Jlomurans:

- X2—3X+2 I- I —X
a) [iIm=———=0 limiInxe

2 2X2 —x =6 xowe

ButerNe 13
1. HaiiTi mpon3BOAHBIE JAHHBIX q)yHKunﬁ:

3 x:sint—tcost;
a)y =8x° +2F F 0y = ]— ;B) y=tg’dx;r y:tsint'

ny=(x —6x)-|gx;e)y:In(x+,/x2+3);m)yzarctgﬁ;s)x3+y3=3xy.

2. BerauciuTh npenensl, IpuMeHss npaBuio Jlonuras:

2x +4.x+3 . €X—2

I lim .
) lem 3 1 9x 12 e x2 41

BunerNe 14
1. HaiiTi mpon3BOAHBIE JAHHBIX (DYHKIIHIL:

4 X=sin2t,
a) y=~/31 +4x° - +\/ 6y = L{ )y =sin’ 2x; r){ )
Yy =CO0S t,
Dy =ctg2x-(3+x3) ;¢ y=|n(x—4—x3} 5 Y =Sy 32y g Ox2 Y2 =3,
2. Boraucnuth mpeensl, npuMeHsis npasuio Jlomurans:

i 8x° + 4x 5 “m( 1 11
a P — |
le 3X*+9-2x " xolsinx  x)

BumnerNe 15
1. HaiiTi mpon3BOHBIC JAHHBIX (DYHKIIHIA:



5x . 8 'B) Y= (x5—4)5|n 3X;1“) ‘

3 1y=\/ﬁ,

D y=2%1 g y=In(2x + cosx): x) Yy =/C054X ;5 Xsiny=yInx.

2. Beaucnuth Ipeacibl, MIPUMEHSA ITPaBUIIO Jlomwmrans:

a)y:2x5—i3—‘{/?+e5;6)y:
X

jim S % 6 im[ L~
a)X—>O X2 ,)X—>3 X—3 X2—X—6.

Kpurtepun oneHKH NUCbMEHHOI KOHTPOJIbHOI padoThl (6 pamkax pybexcHol ammecmayuu)
Peznamenmom BPC ragedpwr «Bvicuias u npukiaonas mMamemamura» npeodycmompeHo

25 6annoe 3a evinonnenue pyoexcHou KOHmMporbHou pabomoul. Kadxcooe 3adanue, éxoosuee 6

KOHMPONbHYI0,  OYeHusaemcs npenooasamenem, ONPEeOeleHHbIM — KOAU4ecmeom  06annos.

Hmoeoswiii bann 3a KOHMpPoOaLHYI0 pabomy NOxYYaAemcs CyMMuposanuem 6anno 3a 6ce 3a0aHusl.
Kpurtepuii olieHKM 0HOTO 3aJaHUS:

— oOydJaromuiicss TPaBHIBLHO PENIMI 3a7ady; NPH 3TOM JIOTUYHO, TIOCJIENIOBATCIBHO U

apTyMEHTUPOBAHHO H3JIOKHJI PEIICHHUE 3a/1a9l — MAaKCHUMAaJIbHOE KOJIMYECTBO 0aLIOB,;
— 00yyaroluiicss B OCHOBHOM INPAaBWJIBHO PEIINII 33Ja4y, JOMYCTUB MPU 3TOM HE3HAUUTENbHbIE
HETOYHOCTH U morpenrHocTd — 80% 0T MaKCMMAaJIbHOTO KOJIMYECTBa OAIJIOB,;
— oOyJaronuiicss HE MOJIHOCTBIO pem 3aaady, Ho He MeHee 50%, IOMYCTHB TpH 3TOM HE
Oonee oHOM TPyOO I omOKH — 60% OT MakCHMAaIBHOTO KOJIHUYeCTBA 0aLIOB,;
— 00yJaromuiicss TpUBE HEMOJIHOE peleHue 3amaaun (cTerneds moaHoThl — oT 30% 10 50%),
JOTIYCTHUB TIPU 3TOM 3HauMuTeNbHbIC HeTo4ueThl — 40% OT MakCUMaIbHOTO KOJTMYeCTBa OAJIIOB,;
— oOy4aroruiicst mpusen He 6osiee 30% perieHus 3a1a4u, TOMYCTUB TIPH ATOM TpyObIe OMHOKH
u HegoueThl — 20% 0T MakCUMaIbHOTO KOJINYECTBA OAJLIOB;
— 00yJaroNUIMiics He MPUCTYIMII K pemeHnto 3aaaun — 0 6ayuios.

9K3AMEHALIMOHHBIE BUJIETBI

MI/IHI/ICTEPCTBO OBPA3OBAHI/Iﬂ n HAVKI/IVPOCCI/HZCKOI‘/'I QEIEPAHHM
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOM TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajemuka M. JI. MuninmoHmumkoBa

JucuprimHa MaremaTuka
Wuctutyt HUHI I'pynmst HT,HTC cemectp |
Buner Ne 1

Lo

Omnpenenurenu 2-ro, 3-ro HOPSIIKOB M UX CBOWCTBA. BhIUUCIICHHE ONpEIeTUTENeH.
2. Pemmre cucremy meronom Kpamepa:

2x,+x, —x;=-3

1 &
3. Haiitu npousBoaHble naHHBIX GyHKUMA: 1) Y = 5x* — F—i_ x? ;Y= x%-In x :

-
4x—x*"
4. Jausl Toukn: A(-7; 3), B (2; -3). CocraButs ypaBHeHHE mpsimoii AB.

-5 L X 42 _"m(zx—4)3*_l_ tg 3x

5. Haiitu npenensr: [im 3 : 3 : Iim - .
x>-0 2X* +3X =5 x>-2 X" +4Xx+4 2X x-023in X
OK3ameHaTop Ymapxamxuesa JLK.
« » 2019 3aB. kaenpoit lNagaes A.M.
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MHWHHUCTEPCTBO OBPA30OBAHIS U HAYKH?OCCHﬁCKOﬁ OEJIEPALINN
I'PO3HEHCKHWHM T'OCY AAPCTBEHHBIN HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHH akajiemuka M. JI. MuimuoHIuKoBa

JucruninHa Marematuka
Wncruryr UHI I'pyrmst HT,HTC cemecrp |
Buner Ne 2

1. Marpuusl: onpenenenus, cBoiictBa. Onepanuy Ha MaTPHLIAMH.
X, —3X, + X3 =-9;
2. Pemmre cucremy MetonoM aycca: 4x, +2X, — X3

= =8 [ X +2X; =-3.

1 3
3. Haiitu npou3BoaHbIC JaHHBIX QYHKIUH: 1) Y = — — x° +2x"; 2)y= (4x + xs)l ;
X

By= COSX
x3+2°

4. Jansl Touku: A(2; 2; -6), B (2; -5; 7), C(1; 3; 5). Haiitu momiaas tpeyronsuuka ABC.

-2
" _7x* =13 . 1-cos8x . Jx+4-3 . ( 3x Y
5. Haiitu npenienst: im — ; Im — lim . lim 2 .
x>0 3X° +2X+6 -0 3y 5 x—1-2 "o\ 3x+
DK3aMeHaTop VYmapxamxuesa JLK.
« » 2019 3aB. kadenpoii [auaes A.M.

MHHHCTEPCTBO OBPA3OBAHI/L5I 41 HAYKI/IUPOCCI/IIZCKOP'I CIEE)IEPAHVII/I
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akajgeMmuka M. JI. MIIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Wncrutyt WHI' I'pymmsr HT,HTC cemectp |
Buer Ne 3

1. Omnpenenurenu N-ro nopsaka. AiareOpandecKue JOMOTHEHUS U MHUHOPBHI.
2% + X+ 3X; =4
2. Pemmre cuctemy Metorom Kpamepa: { % — 2X, + X3 = 4

3X, +4X, + X, =0
. . 7 2 33 3
3. Haiitt mpon3BOIHBIC JAHHBIX (YHKITHIA: ).y=4x"——+3x°; 2)y= ﬁ.— 4x j) ;1 3)
X

y =3x?-arcsin X.

4. Jlaubl 2 BeKTOpA: a=23i- 2] +4k wb=i+ 5] — K , Haifru BEKTOPHOE P OM3BEIEHUE STHX

BEKTOpOB.
. -4
5 . X2—x-30 sin 5x _ 8x2—4x+3 . (x+3)
5. Haiitu mpenenst: lim ; Im - (0] - [Im )
x>5 X3 1125  *0C0SXSin 4X x—y—00 7X3 +x—5 xool x—1)
DK3aMeHATOp Ymapxamxuena JL.K.
« » 2019 3aB. Kadempoit I'ayaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}1 u HAS{’KI/I POCCMCKQﬁ OEJIEPALININ
I'POZHEHCKWU I'OCY JAPCTBEHHbBIV HE®TSHOU TEXHUYECKNI YHUBEPCUTET
nMeHH akajgemuka M. JI. MummoHImKoBa

JucrunnuHa MartemaTtnka
Wncrnryr WHI I'pyrmst HT,HTC cemecrtp |
Buner Ne 4

1. MmuoxectBa. Omnepary Hal MHOKECTBAMH.



Pemute cucremy metonom I"aycca: X; — X, —3%; =13,
3X, —2X, +4x,; =-15.
6 3 = .
Haiitu npousBonHble JaHHBIX QyHKIMA: Y = — - -7 3x® — Y’ Y= e~ -arcsin 25X;
X X
_2x+1
X2 .
Tpusectn obmee ypasHenue npsamoit 2X + Y —16 = 0 k Bujy ypaBHeHUs B OTpe3Kax M MOCTPOMTH
MIPSIMYIO.
" IS

2
X —X=12 . 1-c0s8X jim X' —3x+9

=l

H - lim ; 2 ;Im
a ™ Hpe el X—)4 Xz —16 I’lrl;b 2X X—>—00 4_ 9)6—)63 ug)oc X+l
DK3aMeHaTop VYmapxamkuera JLK.
<« » 2019 3aB. kadenpoit lauaeB A.M.

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNMCKON OEJNEPALINU
I'POHEHCKUU I'OCY JAPCTBEHHbBIM HEOTSIHOW TEXHUYECKWU YHUBEPCUTET
nMeHu akajgemuka M. JI. MIWIITHOHIIIMKOBA

JucuumimHa MartemaTnka
WuctuTyT VHI' I'pymmst HT,HTC cemecrp |
Buer Ne 5

[TpousBosHas, ee reoMeTpUiecKid U PU3NIECKUil CMBICI.
Pemmre cucremy meronom Kpamepa:

—X1+2X2 +3X3:3
2X1+ X2-|— X3:—1

5

1 5% X
Haiitu mpon3BoaHbIe NaHHBIX GYHKUMA: 1) y = 5x* — —+ Nx?: 2) y= cos’ 6x; 3) y= W
X X—=~£X
Haubr Bepimunbl mupamuasl: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee 06beM.
5 . 1-cos5x .  +/4x—-3-3 . 3x*-3x+5 . (4x+5\X
Haittu npenenst: lim 5 : lim 5 - im —_—— lim
x->0 3y X3 X° =9 x>0 4—x+x x—)w\ 4X_1)
DK3aMeHaTop Ymapxamxuena JL.K.
« » 2019 3aB. kademnpoit lauaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}':[ n HAVvKI/I POCCI/H7ICKQI7I OEJIEPALIMN
I'POBHEHCKHWU I'OCY JAPCTBEHHbBIV HEOTSHOU TEXHUYECKW YHUBEPCUTET
uMeHH akajgemuka M. JI. MuImMoHImKoBa

JucuunnHa Marematuka
Wuctutyt WHI I'pynmsr HT,HTC cemectp |
Buter Ne 6

IIpsimas B mpocTpaHCTBE, BUbI YPABHEHUN MIPSIMOM.
Pemmre cucremy meronom lMaycca:

X, +3X, — X =11,

— X1+ 2%, + X3
= -1 2X +X
=4,
Haiiti mpon3BomHbIe TaHHBIX () YHKITHIL:
4 9 4
y:—5——+5/x2—7x3;y:(x—3)4-arcc035x3;y— -
X X 4+ X

Haiitn ypaBHeHHe NpsMoit, mpoxosuieil gepes Touky: A(-3; 3), ecnu ee yrmoBoit kodprmment K = —
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1-c0os5x i xt+4 - lim 3x— 71

5. Haiitu npenensr: lim : lim
x—0 3X2 x—0 /5 /5+ x—>ocx +8X+3 x—>ock 3x +4)
3K3aMeHaT0p VYmapxamxuesa JILK.
« » 2019 3aB. xadenpoit lagaeB A.M.

MHMHUCTEPCTBO ObPA3OBAHMA 1 HAYKH PQCCI/II7ICKOI7£ OEJIEPALINA
I'PO3HEHCKWHM TT'OCYAAPCTBEHHBIN HEOTAHOU TEXHUYECKHUU YHUBEPCUTET
uMeHH akazeMmuka M. JI. MuminoHmKoBa

JuctumninHa Marematuka
Wncruryr UHI I'pymmbt HT,HTC cemecrp |
Buner Ne 7

1. Tabmura nmpou3BOIHBIX OCHOBHBIX 3JICMCHTAPHBIX (YHKIIHH.
2. Pemmmre cuctemy metonom Kpamepa:

X, —4X, —2X; =2

3. HaiiTi npou3BOaHbIE JaHHBIX QYHKIHIL Y =5x° — l+4 \/x_— iz, y = (7X —3) -cos 2x°;
x x

_5x-2
X

4.  Jlaust Touku: A(-5; 4), C(5; -7). 3anucats ypaBHerue npsmoit AC U MOCTPOHTH ee.
. (2x—4 P 7x=x*-12 . 2x*-Bx+12 . sin3x

5. Haiitu npenensr: lim im ——— 5 lim .
o 2X w3 2x> —11x+15 " o 8—2x—x> ' 10 8x

DK3aMeHaTop Ymapxamxuesa JI.K.
<« » 2019 3aB. kadenpoit lauaes A.M.

MHHIﬁICTEPCTBO OBPA3OB1§HI/I}I 41 HAY’KI/I POCCHﬁCKQﬁ OENEPALINN
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOM TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajgemuka M. JI. MIIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Wuctutyt HUHI I'pynmst HT,HTC cemectp |
Buter Ne 8

1. Bugsl ypaBHEHHUH NPSAMBIX HA TUIOCKOCTH.
2. Pemmre cucremy meronom [aycca:

2X, + X, +3X3 =3,
33X, +2X, +4X, = 7,
2X, —3X, + X, =1.

8 IS
3. Haiiti mpon3BonHble TaHHBIX QYHKIHIAL Y = —3+ ——4 X3 + 2x’ ;
X

X
4 ; 5. 1
y=tg x-arcsin 4x>; y=—; .
X +2
4. Jlana npsimast 4x+7y-9=0 wu touka B (-2; 7). Haiitu paccrostHre oT Touku B 10 mpsmoi.
X? —3x+2 2x* —5x +12 sin 3x 2x+5)"
5. Haiitu npenensr: ||m m . m ,[in;
o2 [5—X — \/x+1’xem 8—2x—x* 8X 2Xx—3 )
DK3aMeHATOp Ymapxamxuena JL.K.
« » 2019 3aB. xadenpoit lagaes A.M.

I'PO3HEHCKUI1 TOCY JAPCTBEHHbIN HEDTSHOW TEXHUYECKUM YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHImKoBa
JuctunnmHa Martematnka
Wuctutyr UHr I'pynmer HT,HTC cemecrp |



Buner Ne 9
0 o

1. TIpaBuno Jlomurass (pacKkpbiTHe HEOMpPeneIeHHOCTeH — U —).
o0

2. Pemmre cucremy metomom Kpamepa:
2%, —6X, —5%X; =1
JBXl —5X, —2%; =7
LZXl —2X, =X, =3

5 5 4 I
3. Haiitu npou3BoaHble JaHHBIX QYHKIMIL Y = Wx® - =+ —+ 3X; y=+v4x+3;
X X

y= (1—4x3)12- COS3X.

4. Jaunsl Touku: A(7; 4; -3), B (5; -1; 8), C(5; -4; 0). 3amucath KOOPIUHATH BEKTOPOB E U E HalTH
MOJIYJIA 3THX BEKTOPOB.

x> =27x—4 . 3x*+11x-8

—3X
1-cosbx Iim|(2x—4\| |

5. Haiitu npezensr: im ; ;; lim :
o4 X =64 o X —x+4 o0 3xP T xos( 2x )
OK3aMeHaTop VYmapxamkuera JLK.
«  » 2019 3aB. kadeapoit [auaeB A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/LSI n HAVKVI\POCCVIVICKOVI CIEE)IEPAHVII/I
I'POHEHCKUU I'OCY JAPCTBEHHBIM HEOTSIHOW TEXHUUYECKWHU YHUBEPCUTET
nMeHHu akajgemuka M. JI. MIWIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Wucturyt VHI' I'pymmst HT,HTC cemecrp |
Buner Nel0

Lo

[onsrue nupdepennpana. Crsizb ¢ mpou3BogHON. JnddepeHiranbl BBICIIMX TOPSIIKOB.
2. Pemmwre cucremy meronom [aycca:

(2X, —4X, +9x, = 28,
7%, +3x, —6x, = -1,
| 7%, +9x, —9x, =5.
9 [+ 2 Ih(7x-3
3. Haiit mpou3BoaHble JaHHBIX QYHKIMK: Y = —+ Wx* — =4+5x* : y= (—); y=e .
X X (9-4x)
3tg%4x
4. Jlausl Toukd: A(5; -9), B (4; -8). CocraButs ypaBHeHHE npsiMoii AB, HaiiTh ee yriioBoit KO3 QHUIMEHT 1
MIOCTPOUTH ee.

) _sin5x . A4x-3-3 . 3x*+x-7 . (x-2Y\"
5. Haiitu npenensr: lim _— lim 5 . fim 3 : lim| —=— .
08N 3X -3 X° =9 T xow XD —X+5 v x+5)
DK3aMeHaTOp Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lauaes A.M.

MHPMCT?PCTBO OEPA3OBAHI/Iﬂ n HAVKI/I\POCCI/H7ICKOI‘/'I (IZEI[EPAL[HI/I
I'POBHEHCKWU I'OCY JAPCTBEHHbBIM HE®TSHOU TEXHUYECKN YHUBEPCUTET
uMeHH akajnemuka M. JI. MuImmoHImKoBa

JuctumnnmnHa Marematunka
Wuctutyt WUHI I'pynmsr HT,HTC cemecrtp |
Buner Ne 11

1. TlpousBoxmHBIC BBICIINX HOPSIAKOB.
2. Pemmre cucremy meronom Kpamepa:

4%, — X, =—6
33X, +2X, +5x, =-14
X, —3X, +4x; =-19
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7 2
3. Haiitu npousBoaHble NaHHBIX QYHKIMIL Y = 3X2 ———24 X3 — =
X X

3x?2

8—x°
4.  ausl BepimHbl Tpeyroabauka: A(3; 2; -1), B (2; -1; 0), C(4; 0; 5). Haiitu mtornaae tpeyronsuuka ABC.

P _ 6 _ 3x+2
3x*+x-10 . x°+8X 1O_Iim(x+4\J i 182X

y=sin’2x-cos8x’; y =

5. Haiitu npenenst: im

x>-2  X:_4 "o 2x 45 Txow| x—1 " x50 tg 3x '
DK3aMeHaTop VYmapxamxuena JL.K.
<« » 2019 3aB. kaenpoit lavaeB A.M.

MMHUCTEPCTBO OBPA3OBAHUS 1 HAVKH?OCCHVICKOVI OEJIEPALINA
I'PO3HEHCKHWHU I'OCY AAPCTBEHHbBIN HEOTAHOU TEXHUYECKWU YHUBEPCUTET
uMeHH akagemuka M. JI. MUuinoHImKoBa

JucuunnuHa Marematuka
WHcruryt WHI ['pyrmsr HT,HTC cemecrp |
Buner Ne 12

1. Bekropsl. JIuHeliHbIe onepanyy Ha/l BEKTOPAMHU.
2. Pemmre cucremy meronom aycca:

X; 42X, — X3 =2,
2%, —3X, +2X3 =2,
[ 33X, + X, +X; =8.
5 1
3. Haiitu npousBoaHble AaHHBIX QYHKIMIL Y = 8X — —+ —— 5\/X4 ;

x4 X

X
x-1
4. Jlanei Touka A (9;-4) u yrimoeoit koaddunment k=5.CoctaButh ypaBHEHHE IPSIMOH, IPOXOSIICH uepes
9Ty TOYKY C JaHHBIM YIJIOBBIM KO3((HUIMEHTOM H TIOCTPOUTH €e.

_ 2X 2 _ 4 .
(3x 4) p 2X°4X=8 3 -3x+5 L sin 6x

y =cos?4x-In(x-3);y =

5. Haiitu npezensr: lim

oo 3x+2) ol x24x—2 o d—x+x> o0 tg3X
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lavyaes A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/IUH 1 HAYKU VPOCCI/II‘/'ICKOVI CIzEI[EPAL[HYI
I'POSHEHCKHNU I"OCY IAPCTBEHHbBIN HEOTAHOU TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajemuka M. JI. MuninmoHmumkoBa

JucuunnHa Marematuka
Wuctutyt WHI I'pynmsr HT,HTC cemecrtp |
Buter Ne 13

Lo

CkassipHOe IPOM3BEICHIE BEKTOPOB 1 €r0 CBOICTBA.
2. Pemmre cucremy meronom Kpamepa:

2X1_X2+2X3=0
4X1+X2 +4X3=6
{xl+x2+2x3 =4

n@x 2 ;2

5 .
3. Haiiti npon3BoaHbIe TaHHBIX QYHKIMH: Y = 5 ;Y= X o+ 99X X -— 3 +8: y =S8 29X.
CoS X X

4. [lana npsmast: 6x+5y-1=0. Haiitu ee yrioBoit Ko3(h(OUIIHEHT 1 MOCTPOUTH MPSIMYIO.
. . . 3
755514;2; lim tg-3%; im —x* 16—, lim| 4x—6)".
1V8—x—3 =02sinx xo=2x* +8x+5 x>\ 4x+7)

DK3amMeHaTop Ymapxamxuesa JLK.
« » 2019 3aB. xadempoit lNayae A.M.

5. Haiitu npenen: lim

X—>—

MUHHUCTEPCTBO OBPA30OBAHNS 1 HAYKU POCCUMCKOM ®EJIEPALINA



16



['PO3HEHCKUI I'OCY IAPCTBEHHbBIN HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHH akajiemuka M. JI. MuImuoHIuKoBa

JucrumnnmHa Marematuka
Wucruryr UHI I'pyrmst HT,HTC cemecrp |
Buner Ne 14

1. Tlpenen ¢yukuyu B Touke. CBOWCTBA HPEEIOB.
2. Pemmre cuctemy meronom [aycca:

X, + 2% =1,
X — Xy, — X3 =17,
X, +2x, =0.
In (4x—
3. Haiitu npon3BoaHble aHHBIX QYHKIWMI Y = M, y= COS 5X;y= ( 2 _ 5\/ + _—5)
3tg4x L )

4. Jlana npsimast 2X-5y+7=0 u touka B (5; -6). HaiiTu paccrosiuue oT Touku B 10 npsiMoit.

2x° +3x-5 \/X 122 i 1 cos10x . r(x x=9 )"

5. Haittu mpegenst im ——; ; > lim
X——00 3x4 -5 ,X +1-1 x» 2)( x—>o\ X+ 6
DK3aMeHaTop VYmapxamkuera JLK.
« » 2019 3aB. kadenpoii [auaeB A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/LSI n HAVKVI\POCCVIVICKOVI CIBE)IEPAHI/II/I
I'POHEHCKUU I'OCY JAPCTBEHHBIM HEOTSIHOW TEXHUYECKWHU YHUBEPCUTET
nMeHn akajgemuka M. JI. MIWIIHOHIIIMKOBA

JucuurimHa MartemaTtnka
Wncrutyr WHI' I'pymmsr HT,HTC cemectp |
Buner Ne 15

Lo

Huddepentmpyemocts ¢pynkiuid. OcHOBHbIE npaBuia qudhepeHIpOBaHHMS.
2. Pemmre cucremy meronom Kpamepa:

2%, — X, —3%; =0
3%, +4X, + 2%, =1
X, +5X, +X; =3
3.  Haiftu npomsBoHbIe TaHHBIX QYHKIUH: Y = arcs(lm—@x)+8) — 78X + —+ 9:

y= (x3 —2]-c052x.
4.  JlaHbl 2 BeKTOpA: 5(4'5'—8) u 6(—1;3;—9). HaiiT yron Mexy HUMH.

1-cos?4x . x’—x . 3x%-3x+5
5. Haiftu npenensr: hm ) lim 3 . Im |Im (1+ 5X)
X x>l X° =1 x> —X
DK3aMeHaTOp Ymapxamxuena JL.K.
<« » 2019 3aB. kadeapoii lauaes A.M.

MI/IHI/ICT]‘EPCTBO OEPA3OBAHI/£}':[ n HAVKI/I"POCCI/H7ICKOI‘/'I (IZEI[EPAL[HI/I
I'POBHEHCKWU I'OCYAAPCTBEHHbBIV HE®TSHOU TEXHUYECKNN YHUBEPCUTET
nMeHH akajgemuka M. JI. MunmmoHImKoBa

JuctumnnmnHa MaremaTtuka
Wuctutyt WUHI I'pynmer HT,HTC cemecrtp |
Buter Ne 16

1. TIpowmsBomHas (HYHKIUH, €€ TEOMETPUICCKUN U MEXaHMIECKII CMBICI.
2. Pemmre cucremy meromom [aycca:

3%, + X, — X3 =10,
—3%, +3X, +2X; = 8§,
t5X1 +2X, +8x, = -1
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COs X

JX+5

4. Jlansl Toukn: A(-9;-8), B (1; 5). CocraBuTh ypaBHeHue TpsiMoii AB 1 moctpouts ee.

3. Haiitu npousBoaHble JaHHBIX QYHKIMI Y =

psiny=7x+3y;y= 5x4—23\/7+i5—3.
X

3 X2 4+3x-28 . 7x*—5x+9 _ sin5x . 4x
5. Haiitu npenensr: lim — e 3 - ; lim (].+ 2X) X2 .
x>4  x*—4x x> 4-8X—-X x>0 6N 3X x>0
DK3aMeHaTop VYmapxamxuena JLK.
<« » 2019 3aB. xadenpoit lavyaeB A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ J4! HAYKH?OCCHﬁCKOﬁ CIZE)IEPALII/H/I
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUYECKU YHUBEPCUTET
“MeHHM akajiemuka M. JI. MunoHIukoBa

JucuuniuHa Marematuka
Wucruryt WHI ['pyrrs HT,HTC cemecrp |
Buner Ne 17

1. Tlouste pynkuun. OCHOBHBIE CBOMCTBA (hYHKIHH.
2. Pemmre cucremy Mmetonom Kpamepa:

8%, +3X, —6%x; =—4
X+ X, —X3 =2
[4x1 +X,—3X;=-5

3. Haiitu npou3BoaHble JaHHBIX QYHKIMIL Y = (5X—2)6 VY= %; y:9X3 —9\/73 ig —\/_7
X

. 4. lana npsimasi: 6x+5y-1=0 u Touxa A(-5; 4). Haiiti ypaBHeHHE TIPSIMO#, TTapasuIeNbHOM
JIaHHOM Y NIPOX OAILEN Yepe3 JaHHYIO TOUKY.

m —2x— — -
5. Haiitu npenenst: I 1j2_x—x3; lims = ; |iFﬂ>ol_ 2xr lim, (25 3Xa 4 .
x? —5x { Lax)
OK3aMeHaTop Ymapxamkuera JLK.
«  » 2019 3aB. kadenpoit I'auae A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ 41 HAVKH?OCCHVICKOVI dzEI[EPAL[HPI
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOM TEXHUYECKNWM YHUBEPCUTET
nMeHu akajgemuka M. JI. MuninmoHmumkoBa

JlucouminHa Marematuka
Wuctutyt HUHI I'pynmst HT,HTC cemecrtp |
Buter Ne 18

Lo

BexropHoe npousBeneHE BEKTOPOB U €r0 CBOMCTBA.
2. Pemmre cucremy meronom [aycca:

7X1 _5X2 :19,
4X1 +11X3 = 41,
{le +3X, +4x, =13,

3. Haiitu npousBonnsie nannpx ynkmumit: Y = 7 In X —3arctg Xx—3* +4cosX; y= tg3 2X:

_A4x+l
2x—3x?
4, Jlauwi 2 Bextopa: @ =31 —2 ]+ 4Kk u b =1+5] — K, Haittu BexTopHOE NpOM3BEICHNE STHX
BEKTOPOB.
J4x-3-3 5x* —5x tg8x 3
5. Haiitu npenensr: Im —— ;. ki - lim - cmQ2-x)x .
P 23X, =97 o 2x% —3x+7 x>0 5sin 3x Hl(
4
«  » 2019
DK3ameHaTop Ymapxamxuesa JLK.
3aB. kadempoit lNauaeB A.M.

MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM OEJIEPALIIN
'PO3HEHCKUI I'OCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHmKoBa
JucrumninHa Martematuka
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Wncruryr UHI I'pyrmst HT,HTC cemecrp |
Buner Ne 19
1. CwmemanHoe IpoW3BEIEHNE BEKTOPOB.
2.  Pemmre cucremy ypaBHeHuit MeTonom ["aycca:
3 + X, + X3 =0
—3X, +5X, +6x5 =1
X, —4X, —2X; =2

3. Hausl Touku: A(7; 8; -3), B (1; -1; 8), C(2; -4; 0). 3anmcaTh KOOPIHHATHI BEKTOPOB /ﬁ H E HaWTH
MOIYJIA 3TUX BEKTOPOB.

X3 —

v
4. Haiitu nponsBozHbIe JaHHbIX Qynkimii: Y = 2+4/X° — —+ 3x* +5%; y= v y =3tg°4x.
X X=X

. IXP+27x—4 . 3x’+11x-8 _  6tg5x . 3
5. Haiitu npenensr: Iim ; , _g - lim (9 — X)x .

>4 X3 +64 x>0 X3 —x4+4  x>07SIN2X x50

OK3aMeHaTop VYmapxamkuera JLK.
<« » 2019 3aB. kadenpoit lauyaeB A.M.

MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKON OENEPALINN
I'POHEHCKUU I'OCY JAPCTBEHHbBIM HEOTSIHOW TEXHUYECKWU YHUBEPCUTET
nMeHu akajgemuka M. JI. MIWIITHOHIIIMKOBA

JucuurimHa MartemaTtuka
WuctuTyT VHI' I'pymnmst HT,HTC cemecrp |
Buner Ne 20

1. TlepBblii 1 BTOpO# 3amMevaTeNnbHbIC TPEICIbI.
2. Pemmwre cucremy meronom Kpamepa:

X, + 2X, +3X; =5,
j 2% — X, — X3 =1,
X, +3X, +4X, =6.
3. Jlana mpsimast AB: 4X-y+2=0 u touka C(0; -9). CocraBuTh ypaBHEHHE IPSMOH, NEPICHINKYISIPHONH AB 1
npoxozasuiei yepes Touky C.

9 .7 arctg 5x
4. Haiiti npou3BOJHBIC JAHHBIX QYHKLIMH: V = 4x?% — —7+ Nx? —6x Y= %2 ;
X X"+
y =tg°(sin 4x).

I x% —4x-30 x> —3x+9 1—c0s6X :%x—qSX

. Haiit npenensr: i - T o i o i

P i —srom— Jim, g—gg—x=: M —7—: IM\3x1 )
DK3aMeHaTop Ymapxamxuena JL.K.
« » 2019 3aB. kademnpoit lavaes A.M.

Kputepuu oueHkH (6 pamkax npomedsicymounou ammecmayuu)

Pecnamenmom BPC  kagedpvl «Bvicwias u HNpuKiaoHas Mamemamuxa» omeem

cmyoenma Ha IK3amMeHe OYeHusaemcs no S-0anlbHou wKae.
KpuTepnii oneHkn oTBeTa Ha IK3aMeHe:

— 5 faJuI0B MOJy4aeT CTYACHT, MPOJEMOHCTPHUPOBABUIMI IOJHOE BIIAJCHHE 3HAHUSMU B
COOTBETCTBUU C TPEOOBAHUSMHU YIEOHON MPOTPaMMBl, T.€. PEUIUBINUN BCE 3aJaHus 0e3 OO0k
B JIOTHUECKUX PACCYXKICHUAX U B 0O0CHOBAHHUHU PELICHHUS;
— 4 fanna nonydaer CTYIACHT, KOTOPBIM MPU MOJHOM BJIaJICHUU 3HAHHUSIMH B COOTBETCTBHHU C
TpeOOBaHUAMU Y4EOHOU MPOTpPaMMBbI AOMYCTHJ OT/ENbHBbIE HECYIECTBEHHBIE OIIUOKH JH00
NPUBEICHHBIE UM PELIeHNS HEOCTATOYHO 000 CHOBAHHI,
— 3 0aJj1a ToNyJaeT CTYACHT MPH HEMOJHOM H3JI0KEHHH TOJyYeHHBIX 3HAHUH, JOMYCTUBIIHM
pU 3TOM OTAENbHBIE CYIIECTBEHHBIE OINOKY;
— 2 f6aJu1a ToTydaeT CTYIEHT MU OECCUCTEMHOM HM3IIOKEHHH MaTepuaia, JOIMYCKAIOINIA CYIIeCTBEHHbIS

OIIMOKM: KOTOPbIE MOTYT TPETSTCTBOBATh YCBOCHUIO JaTbHEHIIel yaeOHOM nH(pOpMaIHH.
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BTOPOU CEMECTP

BOIIPOCHI JIJISI KOJJIOKBUYMA (TEKYIIIUA KOHTPO.Ib)
Pazgen: «/{uddepennmansroe ucuucienne GyHKIMA HECKOJIBKUX MEPEMEHHBIX»
1. ®ynxkuum HeckoibKuX IepeMeHHbIX. OOmacte omnpexpenenus. Ilpenen u
HETPEPHIBHOCTh  (DYHKIIMHM HECKOJIBKHUX ITEPEMEHHBIX.
2. Yacraple npousBojanble. [lomublii  muddepeHnnar u  €ro HUCHOJIb30BaHUE B
NpUOIMKEHHBIX BBIUNUCIICHUSX.
3. HWuBapuantHocts (opMbel modHOTO mUddepeHnnana. ['eoMeTpuyecKuii CMBICIT
noJsHoTo Muddepennnana. KacarenpHas miocKoCTh 1 HOpMaJb K TIOBEPXHOCTH.
4. YacTtHble NPOU3BOJHbIE U NOJHBIE TuddepeHnnanbl BeICIIUX NopsaakoB. Popmyna
Telnopa.
HesiBuble pynknuu u ux auddepeHnupopanue.
Ckansiproe noJie. IlpousBoaHas no HanpasieHuo. ['paaneHr.
7. DkctpeMyM (YHKIMM HECKOJBKHX TepeMeHHBIX. HeoOXoawmbie W 1OCTAaTOUYHBIC
YCIOBUS CYIIECTBOBAHUS SKCTPEMYMa.
8. Haubonbmee n HanmMeHbIIee 3HAYCHUST QYHKIIUN B 3aMKHYTOH 00JIacTH.
9. VcnosHbIH 3kcTpeMyM. MeTo 1 MHOKHUTEIeH JIaHTpaHKa.
10. MeTox HaMMEHBIIUX KBAPATOB JIIsl 00pabOTKH SKCIIEPUMEHTATBHBIX JTaHHBIX.
Paznen: «/luddepennnansupie ypaBHECHUS»
1. Tlonsitue 06 0OBIKHOBEHHBIX U (HEepeHIIMATBHBIX YPABHEHUSIX BBICIIUX MOPSIKOB.
2. Tlpocreiimue nuddepeniuansapie ypaBHEHUST BBICIIETO TOPSIKA, JOMYCKAOIIAe
MOHIKEHHE MOPsIIKa.
3. Jluneiinbie quddepeHnnaibabie YypaBHEHU BTOPOTO Topsiaka. OnpenencHue u
CBONICTBA.
4. JluneitHple OJHOPOAHBIE ypaBHEHUS. OCHOBHBIC MOHSTHUSA.
JIuHeiiHple HEO JHOPOAHBIE ypaBHEHUs. CTpyKTypa 0OmIero pemeHus JMHEHHOTO
HEOHOPOJHOTO ypaBHEHHUS.
6. . Jluneiinpie nuddepeHnnanbuble YpaBHEHHS C TOCTOSTHHBIME KO3 PHUITHEHTaMU.
XapaKTepucTuuecKoe ypaBHEHHE.
[Ipocreiimue nuddepenyanbuble ypaBHEHNUS BBICIIETO MOPSIKA, JOMYCKAOIHe
MOHIKEHHE MOPSIKA.
8. HaxosxJeHune 4acTHOTO pelIeHus HEOJHOPOHOTO YpaBHEHUS METOA0M MoA00pa no
MPaBOl YaCTH.
9. Cucrembl quddepenuanbHbe ypaBHEHHs TIEPBOTO MOPSIKA.
10. MeTo1 UCKITIOUEHUS PEIICHHS CUCTEMBI TU(PepeHIIMATbHBIX YpaBHEHUH.
Kputepun ouenku (6 pamxax mexyweti ammecmayuu)

o v

o

~

Peznamenmom BPC xagedpwvr «Bvicuiasn u npukiaonas Mamemamuxay npeodycmompeHo
10 6annos 3a mexywyro ammecmayuio. Kpumepuu oyenxku paspabomansl, Ucxoos uz pasoeneHus
bannos. 5 0anoe 3a 0ceoeHUe MeopemudecKux B0NpPOCo8 OUCYUNIUHLL, S Oanioe — 3a
6bINOAHEeHUe OOMAUHUX 3A0AHULL.

Kpurepuu oneHKH 0TBETOB HA TeOPETHYECKHE BONPOCHI:

— 5 0a/U10B BBICTABJSAETCA CTYJEHTY, €CJM OH H3JIOKMI COJIepXKaHHe Bolpoca B 00beMe,
NPEIyCMOTPEHHOM MPOrpaMMOM, MPH 3TOM H3JI0XKWJI MaTepuaj I'PaMOTHBIM S3BIKOM, TOYHO
UCIOJb3Yys MaTEeMaTHYECKY0 TEPMUHOJIOTHI0 U CHMBOJIMKY, B OIPEAEICHHOM JIOTHYECKOM
NOCJIEZI0BATEIBHOCTH,;

— 4 6ajj1a BHICTABJISIIOTCH CTYAEHTY, €CJIM IIPU JIOCTaTOYHO MOJIHOM M TPAMOTHOM OCBEIICHHH
BONpOCa OH JIOMYCTHJ HEOOJbIIME HETOYHOCTH, HE HCKaXKaolue MaTeMaTHYeCKOTro
COJIEp)KaHUsI OTBETA;

— 3 0ajja BBICTABJISIIOTCA CTYAEHTY IpU HEMOJHOM PAacCKpBITMM COJEpXKaHHUs BOIpOCca
(comepxanue Bompoca M3JIOKEHO (PparMEeHTapHO, HE BCEraa MOCIe0BaTeIbHO), HO MOKAa3aHO
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olliee TOHMMAHWE BOMPOCA; JOMYIIEHBI OMMUOKK MPH HCIOJH30BAHUM MaTeMaTHUECKON

TCPMUHOJIOTHH,

— 2 faJuia MOJIy4aeT CTYAEeHT, POJAEMOHCTPUPOBABLINI OOPBIBOYHBIC 3HAHUS U AOTTYCTUBIIHN

OIIHOKY B OonpeaACICHUN MMOHATHI B IIpU UCTI0JIb30BaHHUU MaTeMaTHYeCKOM TCPMHUHOJIOTHH.

-- 1 0ana moJay4aer CTYAEHT, mpoieMoHcTpupoBasiimii MeHee 10% s3mammii Marepmaia
9

BBIHCCCHHOI'O Ha KOJIJIOKBHYM;
— 0 6a/1710B MoJTy4aeT CTYAEHT, He OTBETHBIIHIA HU HA OJMH BOIIPOC.

KOMILJIEKT 3AJAHMIM 151 KOHTPOJIbHOM PABOTBI (PYBEXKHBIA KOHTPO.Ib)

INEPBAS ATTECTAIIUA
bunerNe 1

. HaiiTi unTerpasr: a)j[x + — 3\/>jdX 6)J'e1 3XdX B) I(BX +1) e*dx: )j xdx

et

ﬂ)126+2x+_x e)jL{/_Jr\/_dx x) [ c0s 3x - cos 9x dx; 3)j

BunerNe 2

(x+ 2)3
) ovz oz 1 Tt x°dx
. Haiitu uaTerpansr: a)j 3xX° -2 X_; dX;G)I 4X_1dX;B)jl+ G ;

1

: -3xgy. ) 2X — 1 . dx : - td_ x
)j.(4 3x)e""dx; I dX ) [ vzl——,nz)jcos XSin xdx: )_w Wene

BuirerNe 3

Haiitu unTerpanst: a)j(‘]-\/_ \/tb ‘dl 6)."1 3d% , J' __dx__

arctg x{+x) >

; 3 -2
){ x cosxdx; n [—22= —dx ¢ j\/_ dx; x) [cos*xdx; 4
BunerNe 4
3
Haiity HHTerpanst: a) (4)( - %/7 JdX 0) In xdx ;
{ ]
x dx

) [sin® xdx; 3)j

2X+2 J‘2+«/x+ xX+4°

BunerNe 5

2
Haifry usrerpans: a) j (4x _8/xé - )dx 6) [ sin (83— 5x )dx; ») [ xe™ “dx:
1

r)j.(X — 4x)In xdx; H)j
1

r)jarctg3xdx;u)j (X+1)dx j Jxdx 2 [1g°x dX; o) jxe dx .

2+ 2x+ X x(x+1)’
BunerNe 6
2
. . 5.4 3 2 . 3-2x . 2 5 .
Haiitu unTerpaist: a) Jj;()? F + 5x }dX 0) J-5 dX, B) I(X + 1) xdx ;
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0 [In(L+ x?)dx: )j%dx f dx

jsm X COSXdX: )T

o1+ x+1 X+7
BunerNe 7
¢ 2 1 3 5x—3 3xdx
Haiitu uHT BI. &) ————\/; dX;6 e dX;B ;
a erpan aJ-( 77 ) )I )I10+3X2

r)j(5 6x) sin 4xdx; n)jm ijxT )jsm 8x cos 8xdx ; 3)1\/901%'

BunerNe 8

Haiitu unrerpanst: a) (2 —1 +4x (dx; 0) COS(lOX—?)dX ) 7
e raepen] Im

F)J.lenXdX H)J‘m )J.\/— 1 )I‘\/Sln XCOSXdX S)J.
BrerNe 9

HaiiTt MHTErpabL: a)J.(\/; X— 4)dX 6)J.

xnx

2x+9 IWF)IZ 5x)sin xdx;

5
ajﬁ j—dx %) Ism 3xcos xdx ; ) IcosSxdx

bunerNe 10
Haiitu nnTerpanst:

a)L/’ 3r +2)dx: ) [ (L-4%)° dx; B)j 3xdx

(o

p _x+6 X dx “dx
_([( —1)cosxdx; Z[I e J. -[8+ 40X ji‘ '
bunerNe 11
Haiity uHTErpas:; 2(\/;_i+3x4jdx- 6).[(2—5X)7dX'B)J' xdx
ak 3 : , 9 _2x2

|

1

r).[x 3dx; /:[)I 2X

1+4«/—
2x+1 )I % j

BuerNe 12

2
2
Haiity MHTErpasIbL; a)j(‘]-x ——t %/;)dx; 6)!65_7XdX ; B)j
X

0
) jxcosxdx.
5+4sinx

xdx
V18-9x2

4

X o0
-5 [ sin 2xcos? xdx : .
4x+10 J.1+\/2x+1 J 3)_£1+ X2

r)jxe “dx: a)j

BumerNe 13
1
Haiitu wHTerpanst: a) Iéxz +4x — 1}jX; 6)IEGX_4dX i B)
-2

1/4

0
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)jxex+3dx )J- X+4 dx )J- dx Iw/ctg X Iarctgxdx
T ) —————————— ; € .
2x2 —6x—8 1+3/x+1 sin 2 x 1+ x?2

BunerNe 14

Haiitu uaTerpans:: a).[(l 3X +L{/_ )dX G)ISIH(5X 6)dX B)J- 3xdx
+1
In xd —2 d 4 2 d
r)|xIn xdX; ) | —————=0X;e cos® 4xsin 4xdx ; xsin xdx.
)Ix H)I —5X+2 )II+J— )I 3)I

BunerNe 15

Haiitu unTerpans: a)j.(6x2 —5x + 4)dX; 6)I 3X di(

I 2Xdx

) [ (x+1)sin 4xdx; ﬂ)j 6x "y Il )IS|n 3x €0s 3xdX ; 3) Ix Yy
BTOPAS ATTECTAIIUA
BunerNe 1

2
Peruth auddepeHiinanbHplie ypaBHEHHUS U CHCTEMY. a) Zy's«\/x =),

o w=2ying, y)=ein y= o2y = a7 =P xy" 4 2y = 0;
X

[ dx
|- =-9y;
9 Y'Y +1=0yl)=-1, y@Q)=-1:0y" -6y +10y =x +4:3) ! jt
ay _
dt
bunerNe 2
Pemmuts muddepeHnmanbabie YpaBHEHNS U CHCTEMY. a) XyI + 3y =1;
y:, aY X
6) Y =25 +3% 42 y-—=x", y@)=0;ny" == x'=Y";
X be v e
(% = 3x+8y;
9y =2y° y1)=1,yC1)=Limy" -3y +2y=[-2xE% dy
ta =—x—-3Y.
BunerNe 3
Penmuts muddepeHnmanbHbie YpaBHEHNS H CHCTEMY. a) y'= %3;
e ey 1
6) y'="5+5 =+4;5)xy-2y =3x%; 0 )"=3x+C0S5X; ) Xy" + VY = —;
X x Jx
[ dx .
/ ' | dt —XY
9Y"y>+64=0 y(0)=4,y0)=2:mYy" -4y’ +4y=—e"3{
&
L ¢ = X+3y.
BrerNe 4

Pewrurs muddepeHnmanbHbe ypaBHEHUS U CHCTEMY. &) y'= 7_)/ ;
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6)y':’2c+i,y(1):0;3) Y+ C0SX =C08x; )y = —2 ( ) y( )Z

xX—y s|n22x
|(dx _ax_y:
DXy -y =€t X% Wy = (¥ i 4y"-By By =xiy | &
1%:x+2y.
BunerNe 5
Pemmts uH(b(bepeHunanLHHe YpaBHEHHSI U CHCTEMY:. a) Zyy'+3X =0;
6)y—— -9, y@)=4:s 12;r) y"=cosXx+e*
X x
{? = X+5y
DXy +2y =09y =1—(y)2 im0y +2y =Xx2 +2;5 4 U
ﬂ:—x—By
dt
BunerNe 6
Peruth auddepeHiianbHpie ypaBHEHHUS U CHCTEMY. a) XyI = 3y2 ;
Y _3X e v v e 2
0 ——_3 y _1—4,B + = — , T = — X
) V=2 yy( )=4im 0ty ===in)'= 5
(%:2x+ Y;
D) XY+ X2y = X Y =24y a0y — 6y + 8y =3x% —1;4) { &
dy =X+2
== y.
dt
bunerNe 7
3 2
Peruts muddepeHimanbabie YpaBHEHNS U CHCTEMY. a)y'= %; 0) y'= x—z— XZ+ 1:8)
y+—y=x iy ——3, y@)=2,y'@)=0;
{%:4x—y;
D YtgX =Y +1: ¢y =30y3; 50y — 4y’ +8y =6e*;3) { dt
&
L (" X+2Y.

BunerNe 8
' 2 _ _n.
Penmuts uddepennmansaee ypapHerns u cuctemy: a) y —p“ g X = 0, y(ﬂ:) =3;

i y
6) V'= 2y—3+ %; B) Y—-%=x SIN X ; r) y"=sin 5X+€0S2X; 1) y"tg5x =5Yy’;
X X

dx

=-3x—-4y;
94y%y" = v —1, y(0)=yZ., y'0)=—=: 2 y"+2y' +5y =5x; 3 dt
f dy

a:—Zx—5y.

BunerNe 9

y
Pemmts muddepeHnuanbhble ypaBHeHus 1 cuctemy: a) Y V4 + x? dy =dx 6) 2y'= ex +2 X, y(e) =0;
X
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, In x " "o "
nY _%:_ZT y@)=1iny :%+4x;zo " =y"9y’y =y -16, y(0)=2+2,

[dx _ . .
=Yy
Y'(©0)=+2:0y"~6y' +10y =x +4;3) dt
%¥:4X+2x.
BunerNe 10
1 y+3 ! y2 y
Pemmte nuddepennmanbHple ypaBHEHHS U CUCTEMY. a) ) = >0 Y = —2—7 4+ 2;
X X
B)y'—4—y:2x3;r) y =x—Inx; ny"=(y")?;
X
[dx_ 4.
(1o L y)= Ly @) =ty 2y 5y mx—2ig J 0
9y ==|1+In=— fyQ)=—,y Q) =1xYy" +2y +5y=x-2;3) {
x x 2 @y
[ t:X+5y.
bumerNe 11
Peruth auddepeHiianbHpie ypaBHEHHUS U CHCTEMY. a) 2y'3\/; = y2 ; 0) y'= )C_;_Z;
B)y'—lzxz, y(l):o;r)y”:arctgx;a) xy"+2y'=0;
X
(dX:x+4y;

Oy =724, Y@)=1. y@)=6: 0y -6y + 10y —x + 412 | O
{% =2X+95Y.

bunerNe 12
Penuts muddepeHnmanbabie YpaBHEHNS U CHCTEMY. a) y'= 3y2 ;0) Xy' = 1/2X2 + y2 +V;
B) y'—s—yz—%; ny" =sin5x; ) X'y +x3y = 4;
X X
(% =-3X+2Y,
9y"y3+36=0, y(0)=3, y'(0)=2:4y -4y +4y =X +3x;5{ &
% =-2X+Y.

BuerNe 13

2
Penmuts muddepeHnmanbabie YpaBHEHNS H CHCTEMY. a) y(4 + ex)dy =e"dx; o) y': y—z— y;-l— 4: )

=

y'+3—y=x4;r>y”=e2X =3X;myxInx=y";
X
(%=3x+y;
9y"=8y% y(0)=1, y'(0)=2:my" +2y +5y=x;5 {
L ) =X+3y.

BunerNe 14
Pewrurs muddepeHnmanbHble ypaBHEHUS U CHCTEMY. &) Zyy'+3X =0;
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6) xy'=ylIn %; B) Y+ COSX=C0Sx;n Y = X* + COS4X; n) xy" = y';

[dx _ .
|_—x—3y,
9y"=32y3, y(@)=1, y'@)=4:0y -y -2y =6x+1;35 | &
1ﬂ=3x+y.
dt
BunerNe 15
1. Pemuth auddepeHmaibHbie ypaBHEHUS U CUCTEMY. a) XyI + 3y =0;
Y Y 1 )
)Y =25 +5L 165y + =3y =3 +x;;1)y”€x+1 +y'=0;
x x 2x x /
{%=5x+4y;
9 yy3+16=0, y@)=2, y'@)=2;% ¥ — 2y — 3y =4dx;5{ &
%:—2“1@.

KpuTtepun oueHKH NUCLMEHHOM KOHTPOJIbHOI padoThl (6 pamkax pybesxcHol ammecmayuu)
Peznamenmom BPC kaghedpwr «Bvicuias u npuxkiaoHas Mamemamuray npeoycmompeHo

25 6annoe 3a evinonnenue pyoexcHou KOHmMpobHou pabomel. Kadxcooe 3adanue, éxoodsujee 6

KOHMPONbHYI0,  OYEeHUsAemcs: npenooasamenem  ONPEOeleHHbIM — KOIUYeCmeom  0anios.

Hmoeoswiii bann 3a KOHMpPORLHYI0 pabomy NOxyYaemcs CyMmMuposanuem 6annoe 3a 6ce 3a0aHusl.

Kputepuii onieHKH 0JHOTO 32IaHUA:

— oOydJaromuicss TPaBHIBLHO PENIMI 3a7ady; TPH 3TOM JIOTHYHO, TOCIEJA0BATEIFHO U

apryMEeHTUPOBAHHO M3JI0KHJI PEUICHHE 3a/1a4ll — MAaKCHMaJIbHOE KOJIMYECTBO OaslioB,;

— o0yyaroluiicss B OCHOBHOM IMPAaBWJIBHO PEIINII 33aJa4y, JOMYCTUB MPU 3TOM HE3HAUUTEIbHbIE

HETOYHOCTHU U norpemHocTd — 80% OT MaKCUMaIBHOTO KOJIMYECTBA OaJTOB;

— 0oO0yJaromuiicss He MOJHOCTHIO pemuia 3amady, Ho He meHee 50%, AOMycTUB TPH 3TOM HE

Oouiee ogHOM TpyOO# ommOku — 60% 0T MakCUMaIbHOTO KOJMYECTBA 0AJIOB;

— oOyJaromuiicss IpuUBE HEMOJIHOE pelieHue 3amaayun (creneHpb moaHoTel — oT 30% mo 50%),

JOTIYCTUB MPH 3TOM 3HauuTeNbHbIe HeloueThl — 40% OT MakCHUMaJIbHOTO KOJIMYECTBa OasIoB,;

— oOy4arontuiicst mpusen He 6osiee 30% perieHus 3a1a4u, TOMYCTUB IIPH ATOM T'pyObIe OIHOKH

u HegoueThl — 20% 0T MakCUMaIbHOI'O KOJIMYECTBA OAJLIOB;

— 00yJarImuicsa HE MPUCTYIHI K pemeHuo 3aaaun — 0 6asios.

IK3AMEHAIIMOHHBIE BUJIETHI

MHPMCT?PCTBO OEPA3OBAHI/Iﬂ 1 HAYKU VPOCCI/H‘/'ICKOPI (IZEI[EPAL[HI/I
I'POBHEHCKWU I'OCY JAPCTBEHHbBIV HE®TSHOU TEXHUYECKN YHUBEPCUTET
uMeHH akajnemuka M. JI. MuImmoHImKoBa

JucuunnuHa Marematuka
Wuctutyt WHI I'pynmsr HT,HTC cemectp |l
Buner Ne 1

1. Tlomstre mepBOOOPa3HOM.

2. Haiitu uHTErpans: I(J)?+1)2dx, J.(1+ 4x)°dx, J.Kﬁex - %l» o _31 2}(1\( 3.

Breruncnnts ONpPEACICHHBIC MHTCIPAJIbL.

1 e
j(1+ 2x)%dx, J'In2 xdx.
0 1
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4. Pemwts muddepentmanshbe ypasremws: 1), Y =y/X—1; 2).y' -y =¢€*, y(O) =1;
3). Xyy' =1—x?

5. HaiiT yacTHBIE POU3BOMHEIE 2-T0 Topsiaka dyakium Z= f (X; y): Z =sin’ y+ cos® x

OK3aMeHaTop Ymapxamxuena JLK.
<« » 2019 3aB. kadenpoit lavyaeB A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ J4! HAYKH?OCCHﬁCKOﬁ CIZE)IEPALII/H/I
I'POSHEHCKHNU I'OCY IAPCTBEHHBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
“MeHH akajiemMuka M. JI. MuimnoHImkoBa

JuctuminHa Marematuka
Wncrutyr UHT I'pynmer HT ,HTC cemecrp |l
Buer Ne 2

1. HeomnpezencHHBINM HHTErPANI U €r0 CBOMCTBA.
4 11 . ( — 4 ]d
2. Haiitu unTerpast: '[|(2—+ ——2c0sX [dx, J‘XSII‘] xdx, j 5X4 - 23 X2 + N 3 fx
(x2-25 X L x> )
3. BbUMCIUTH OnpeneieHHbIC HHTETPATBL:

j' dx , i(2x3+x2—5}ix,
-2

1 6Xx-5

4. Pemuth quddepeHnnaibHbie ypaBHeHus: 1). Xzy' = y2 —2XY;
2).y' —3x%y =x%", y(0)=0; 3).e” Q+ xz)dy— 2x(+e y)dx =0
5. HaiiT yacTHbIC MPOU3BOMHEIE 2-T0 Topsiaka pynkiun Z= f (X; y): z=3x* —2y® —5xy.

DK3aMeHaTop Ymapxamkuera JLK.
<« » 2019 3aB. kadenpoit lavyaeB A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ 41 HAVKH?OCCHVICKOVI dzEI[EPAL[HPI
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
nMeHHu akajemuka M. JI. MuninmoHimumkoBa

JucuprimHa Marematuka
Wuctutyt WUHI I'pynmst HT,HTC cemectp |1
Buter Ne 3

1. HWurerpupoBaHue TPUTOHOMETPHUUECKUX Bpra)KCHI/Iﬁ

7 3
2. Haiitu uHTErpansL: 1(4 - + - 2" P I ILZX - —+ 5x° vx |d J
sin?x  x*+9 X
6x—1 824+ x
3. Bbluucnuth onpeseneHHbIC HHTETPATIbL: Xe dx, I dx )
0 2 X
4. Peummrs auddepenumansubie ypasrerns: 1). Xy’ = 34/2x% + y% + y;

2) y'_%=_£2, y@)=1;  3).Ihxsin®ydx+xcosydy=0
X

5.  HaiiTi yacTHBIE IPOM3BOHEIE 2-TO mopsaka ¢pyrkimm Z= f (X; y): Z=xy—Iny- 3"

DK3aMeHATOp Ymapxamxuena JIL.K.
<« » 2019 3aB. kadenpoit lavyaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}I u HASCKI/I POCCHﬁCKQﬁ OEJIEPALININ
I'POBHEHCKIWUM 'OCY AAPCTBEHHbBIM HE®TSAHOU TEXHUYECKNW YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHImKoBa

JuctunnmHa Martematnka
Wnctutyr UHr I'pynmer HT,HTC cemecrp Il
Buner Ne 4
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n

3aMeHa epeMEeHHOM B OHpeI[eJ'IeHHOM I/IHTeraHe
cos xdx 253 3
Haiitu unterpans: J.(3— —_— —e¥ }j J- ‘ , J-(LJ.ZXS LY YCI _5\}1)(
cos’ x Jsin x 3 X

Breruncnuts OnpeaciICHHbIC I/IHTel"paJ'II)I

I(BX +6x —9px

J-x +14x — 5

Pemmuts z[mbq)epeﬂm/lanbﬂme ypasrenns:1) xy' =4 \& +v;2) Y+xy= —x°, Y(O) =3;
3). xyg+ X2y =1+y2.

Haiiti yacTHEIe Npou3BOAHbIE 2-TO mopsnka dynkiun Z= f (X; y): z=2"+2V -2%

DK3aMeHaTop VYmapxamkuera JLK.
<« » 2019 3aB. kadenpoit lauyaeB A.M.

MI/IHI/ICT\IJEPCTBO OBPA3OBAHI/Iﬂ n HAVKH?OCCHVICKOPI CIZE)IEPAHI/H/I
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUMW YHUBEPCUTET
nMeHu akajgemuka M. JI. MIWIITHOHIIIMKOBA

JucuumimHa MartemaTnka
Hucrutyr WHI I'pyrmst HT,HTC cemectp |l
Buer Ne 5

CDopMyna HUHTCTPUPOBAHUSA 110 YACTAM B OIIPCACITICHHOM HHTETpaJic.

Sk S j|(4— %+ %—Zx3 \Idx
X2 —6x+7 \ sin’x x )
1
3.  BeruucnuTh onpeneneHHbie HHTErpaibl: dx j’( 6X2 +£J\dx

j\/_+21

Haiitu uHTErpasl: J‘ xcos(8+5x)dx, J.

2
Peumits nuddepennmanshbie ypasaenns:1). Y = y—2+ 8 X—I—f|.2 P2y — Yo In X (1) 1;
X X

X
3)./xdy —/y +1dx =0.

Haiiti yacTHEIe MpOM3BOAHbIE 2-TO mopsnka dynkimu Z= f (X; y): z=x*-h y+ y2 .

DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit layaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}':[ n HAVvKI/I POCCI/H7ICKQI7I OEJIEPALININ
I'POBHEHCKHWU I'OCY AAPCTBEHHbBIM HEOGTAHOU TEXHUYECKMM YHUBEPCUTET
uMeHH akajgemuka M. JI. MuImMoHImKoBa

JucuunnHa Marematuka
Wuctutyr WHI I'pynmsr HT,HTC cemectp |1
Buter Ne 6

HecoOcTBeHHbIE HHTETPalIbl ¢ OECKOHEYHBIMU TIPE/IEITaMU.
TX-3 4
J. ax, f L3xl° 6COoS X + = - 7\Fx.
Jx2 +4x+25 ~16
1

dx
BBIYHCINTE ONpe/ieNIeHHbIE HHTErPaIbl: J' , j Z(X + 3)2 dx
VX2 —6X+5 1

Haiit nHTerpassL: I xsin(9x + 7)dx,

Pemrurs muddepenimansapie ypaBHeHus; 1). X' -y= th()//X ); 2.y = 2X(X2 +Y), y(O) =0,

3). (xy3 + x)jx+(x2y2 - yz)jy =0.

Haiiti 9acTHEIe Mpou3BOAHKIE 2-TO mopsnka dynkiun Z= f (X; y): Z=e* —e’ + y—X.
OK3aMeHaTop VYmapxamxuesa JLK.
« » 2019 3aB. kaenpoit lNagaes A.M.



28



MHWHHUCTEPCTBO OBPA30OBAHI 1 HAYKHI fOCCHIﬁCKOﬁ OEJIEPALINN
I'PO3HEHCKHWHA T'OCY AAPCTBEHHbBIN HE®TAHOU TEXHUYECKUU YHUBEPCUTET
uMeHH akajiemuka M. JI. MuimuoHIuKoBa

Hucuurinaa Marematuka
Wncrutyr NHT I'pynmer HT,HTC cemecrp |l
Buner Ne 7
1. HecobOcTBeHHBIE HHTETPAIBI OT HEOrPAHNY EHHBIX (I)yHKuMﬁ
2. Haiitu naTeTpaNsL J.estdX , J. 24X +3 dx, J‘| 7x° — §+ 3 -sin X)d
x2 —2X+5 L X 1-x° )

3. Bromuucnurs OIPE/ICICHHBIC MHTErpaJibl:

Ol | A

1
xsin( 2x +1)dx, j4(x ~1)°dx,
a

Ea

Pemmts nubdepennmansubie ypapuenus; 1). Xy' + X + Y = 0. 2). X? y' +xy+1=0, y(l) =0.
3). sin y cos x dx = cos ysin xdy.

5. HaiiTu yacTHbIe IpOM3BOIHBIE 2-T0 Topsaka pyukimn Z= f (X; y): Z =X-COSYy+Yy-COSX.

DK3aMeHaTop VYmapxamkuena JI.K.
« » 2019 3aB. kadenpoii [auaeB A.M.

MI/IHICICTEPCTBO OBPA3OB§HI/ISI n HAS{’KI/I POCCMIZCKQP'I OEJNEPALINUA
I'POHEHCKUU I'OCY JAPCTBEHHBIM HEOTSIHOW TEXHUYECKWHU YHUBEPCUTET
nMeHHn akajgemuka M. JI. MIWIIHOHIIIMKOBa

JucuumimHa MartemaTnka
Uncrutyt WHI' I'pymmsr HT,HTC cemectp |1
Buier Ne 8

1. TlpunoxeHus onpeneneHHOro HHTerpaa; BEIYUCICHUS IUIOMAAeH IIOCKUX Quryp.

2. Haiitu unTerpasr jxeex‘ldx, j—sx—_—l- dx, j 7x° — > + §—2X\dX
X% +4x+25 1+x% X

3. BbuuCIHUTH ONpeeseHHble HHTErpalbl:

xcos xdx, JL\/de,

o e—yo|a

y =1

>

2).y' + yCoSX = %sin 2x, y(0)=0;

Peumts nuddepennmanshbie ypasaennus; 1), Y + =

3). (y2 —3}1x+7xydy= 0.
5. HaiiTy yacTHbIe MPOU3BOMHEIE 2-T0 Topsinka pyakiun Z= f (X; y): z=x" - y3 +8Xxy.

DK3aMeHaTOp Ymapxamxuena JL.K.
<« » 2019 3aB. kadeapoii lavaes A.M.

MHPMCT?PCTBO OEPA3OBAHI/Iﬂ n HAVKI/I\POCCI/H7ICKOI‘/'I (IZEI[EPAL[HI/I
I'PO3HEHCKWU I'OCY JAPCTBEHHbBIV HE®TSHOU TEXHUYECKN YHUBEPCUTET
nMeHH akajgemuka M. JI. MuImMoHImKoBa

JuctumnnmnHa MaremaTtuka
Wucturyt WUHI I'pynmsr HT,HTC cemectp |1
Buter Ne 9

1. 3apmaun, anBo;[;[LuMe K ;[Hq)(bepeHuHanLHLIM YpaBHEHUSIM.
X + 3 5 3
2. Haiitu uHTErpans: J.L ~Ux" + —+ 6 J.( +=-2F \JdX

2

1+x% X

3\/_dx

3. Boruucnurs OIpEACICHHBIC MHTECrPAJIbl:




4. Pewrs quddepeHunaibHbie ypaBHeHUs: 1). x2y' = y2 —2XY;

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

5. HaiiT yacTHBIE POU3BOMHEIE 2-T0 Topsinka dyakium Z= f (X; y): z=7x% - 2y2 + 5xy2 .
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoi layaeB A.M.

MMHUCTEPCTBO OBPA3OBAHU 1 HAYKH?OCCHﬁCKOﬁ OEJIEPALINN
I'PO3HEHCKHWHM T'OCY AAPCTBEHHbBIN HEOTAHOU TEXHUYECKU YHUBEPCUTET
uMeHH akazeMuka M. JI. MuinoHmKoBa

JuctumniuHa Marematuka
Wncrutyr VHI' I'pynmst HT ,HTC cemecrp |l
buner Nel0

1. TeOpeMBI CYICCTBOBAHUA Y CAMHCTBEHHOCTU PCIICHUA I }II/I(i)(i)epeHHI/IaJ'ILHOFO
YpaBHCHUA 1-ro rnopsgaaka.

53 x°® .3
2. Haiitu uHTErpanbL: I(9X3 —9x® + —9—3\ X, jz—kdx, 75|n X——— +— = 2% dX.
X X? — ,/ _3 X
1 4
3. BBIYHCITHTH OMpeIeTICHHbIE HHTETPAITBI: j e 2dx, _[
0 o1+ \/—
4, Pemmts quddepenuuansaeie ypapuenus: 1), Y = 4+ X+ (UL\J ;
X X

2.y +xy=x y(0)=0; 3 (xy3+x)1x+(x2y2—y2}1y=0.

5. HaiiT yacTHbIC MPOU3BOMHEIE 2-T0 nopsiaka pyrkiun Z= f (X; y): z=x*+ y3 —3Xy.
OK3aMeHaTop Ymapxamkuera JLK.
<« » 2019 3aB. kadenpoit layaes A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/IUH 1 HAYKU VPOCCI/II‘/'ICKOI7I CIzEI[EPAL[HM
T'POSHEHCKHNU I"OCY IAPCTBEHHbBIN HE®TSAIHOU TEXHUYECKWHW YHUBEPCUTET
nMeHHu akajemuka M. JI. MunnmoHmumkoBa

JucuprimHa Marematuka
Wuctutyt HUHI I'pynmst HT,HTC cemectp |1
Buner Ne 11
1. JduddepennuansHpie ypaBHEHHUS C Pa3deISTFOIIAMIICS TIEPEM CHHBIMU.
3 11 xdx 8
2. Haiitu unrerpas: I(8X7 —3Vx° + — =7 dx, J- I + dx .
X X+4 sin?x W +9
todx
3. BbMuCIHUTH ONMpeieseHHbIe HHTErpaIbl: J- j
S VX+T 5 2X=3
3
4. Pemmrs nddepenumansibie ypasrenns: 1). X© Y = y° —2xy; 2). y' —3x’y = x%*, y(O) =0;

3). (L+y2)jx—(y+ yxz)jy:O.

5. Haiitn yacTHBIE IPOM3BOIHBIE 2-T0 TIopsiaka dyrkiun Z= f (X; y) :Z=5x? +3xy—2y* + 2.
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lauaes A.M.

MUWHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM OEJIEPALIIN
I'PO3HEHCKHM I'OCY JAPCTBEHHBIN HEDGTSIHOM TEXHUYECKWI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHImKoBa
JuctunnmHa Martematnka
Wnucrutyr UHr I'pynmer HT,HTC cemecrp Il
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«

Buner Ne 12

Onuoponusie nuddepeHansape ypaBHEHUS 1-T0 mopsiKa.

Haiitu unTerpanst: J(5X +96\/—+ ——3P I 2X - 5 J‘()ﬁ+3COSX—7X\Px

2

dx

83—
Beruncnute onpeneneHHble HHTErpabl: I Xcos5xdx, _[
X
0 2

Pemuts uddepentmansubie ypasHenus: 1), Y + Y 1;
X
2). y'+Yycosx = %sin 2X, y(O) =0; 3). sin x cos ydx =cosxsin ydy.

Haiiti yacTHEIe Npou3BOAHbIE 2-T0 mopsnka dynkiuu Z= f (X; Yy ): Z=sin (X . y) —x%+ y2/

OK3aMeHaTop VYmapxamkuera JLK.

» 2019 3aB. kadenpoit lavaeB A.M.

MUHHCTEPCTBO OBPA30OBAHUS U HAVYKU POCCUNCKOM OEINEPALINUA
I'POHEHCKUU I'OCY JAPCTBEHHbBIM HEOTSIHOW TEXHUYECKWHU YHUBEPCUTET
nMeHu akajgemuka M. JI. MIWIIHOHIIIMKOBA

JucuurimHa MartemaTtnka
Hucruryr WHI I'pyrmst HT,HTC cemectp |l
Buner Ne 13

Tabnuna HHTErpajgoB OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

5
Haiitu uHTErpasl: J‘(sz +3VX +—
X

25x% +4 X*-25 X

Berunc OIpe/IeICHHBIC HHTErPaJIbl: _T dx Iarctgxdx

BIYHCITUTD OIPCACICHHBIC HHTEIPAJIbL:

X2 +2x-11"
Permuts muddepennmanbasie ypaBHeHus: 1). @g+ y2 (iX —xydy=0;
2).y' +ytgx = cos? X, y(%) :% ;3). y2-2xy=x2y'.
HaifTy yacTHBIe IPOM3BOHBIE 2-T0 mopsaKa dynkun Z= f (X; y): Z=cos(X-y)—Yy-sin X.
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lavaes A.M.

MHPMCT?PCTBO OEPA3OBAHI/Iﬂ n HAVKI/I\POCCI/H7ICKOI‘/'I (IZEI[EPAL[HI/I
I'PO3HEHCKWU I'OCY JAPCTBEHHbBIW HE®TSHOU TEXHUYECKN YHUBEPCUTET
nMeHH akajgemuka M. JI. MuuiMoHImuKoBa

JucuumnnHa Marematuka
Wuctutyt WHI I'pynmsr HT,HTC cemectp |l
Buner Ne 14

[Ipocreiimme MeTOABI HHTETPHUPOBAHMSA. 3aMECHA TIEPEMEHHOM B HCOHpC,HeJIG)HHOM HHTerpane

25X 4y I(LJrl_l—Zcosx\de.

HaiiTy HHTerpassL: J.(].GX2 —27\/X_5— %—1}dx, I \/]%d Iksm o 23+1—5deX.
X

T
2 1 2
BBIYHCITHTE ONpe/IeeHHbIE HHTETPAITBI: J. X in 2xdx, J.(4X + 3 1)dX
X —
0 0

S
y

Penmits muddepentmanbueie ypasrenns: 1). Xy' = XSin =+ Y ;
X

2).y' + ytgx = i y(r)=5; 3).e**dy = xdx.
COoS X
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5. HaiiT yacTHBIE POU3BOMHEIE 2-T0 Topsinka dyakium Z= f (X; y): Z=xy—-Ihy- 3",

OK3aMeHaTop Ymapxamxuena JLK.
« » 2019 3aB. kaenpoit lagaeB A.M.

MMHUCTEPCTBO ObPA3OBAHU U HAYKHFOCCHﬁCKOﬁ OEJIEPALINHN
I'PO3HEHCKHWHA T'OCY AAPCTBEHHbBIN HEOTAHOU TEXHUYECKW YHUBEPCUTET
uMeHH akajeMuka M. JI. MuinoHmkoBa

JuctumniuHa Marematuka
Hucturyt WHI" I'pymmb 15 HT ,HTC cemectp Il
Buner Ne

1. Tlpocreiimme MeToabl HHTETpUpOBaHus. VIHTErpupoBaHHE 110 YacTsM.
4 8
9cos X+ - dx
K x*—16 A I‘| —X

5 T dx
3-_—_— +e’ |dx, [ ——.
(i COS* X j {x+ﬂ7
4. Pemurs g depeHaIbHbIe YpaBHEHHUS: 1). @6 —x2 )ﬂy +2xydx=0;

Xy'+y =sin x, y(n/Z):2/n; 3). X2y’ +xy=0.
5. Haiiti yacTHBIE IPOM3BOIHBIE 2-TO Mopsiika dyrkiuu Z= f (X; y): Z=xy—cosy—3".

n

Haiitu unTerpanst: J(6X4 -

3. Bromuuciours OIpPEACICHHBIC MHTCIPAJIbI.

N—
o'—.%‘ = >

DK3aMeHaTop Ymapxamkuesa JLK.
« » 2019 3aB. kadempoit [auaeB A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ 41 HAVKH?OCCHVICKOVI dzEI[EPAL[HPI
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
nMeHu akajgeMmuka M. JI. MIIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Uncrutyt WHI' I'pymmst HT,HTC cemectp |1
buner Ne 16
1. Jluneitnsie muddepeHunanvHpie ypaBHeHuUs 1-ro nop;mKa
2 \d 4 11 : 11
2. Haiitu unTerpasl I 7% —84\/;—% —+l X, J.(L 5 + 2 7sin X dx.
4x+3" I\ x*+25 X )

—

2
3. BbuuCIHUTH ONpeeseHHble HHTErpalbl: (

| \4x—— +\3/7c) x,j

0 42x+1

1+

_+f; 2).y'+2xy=xe*, y(0)=0;

4. Pemmts muddepenimansabie ypapHerus: 1). Y =

3). (x2 —4)1y —xy®dx =0.
5. HaiiTy yacTHbIE MPOM3BOMHEIE 2-T0 Topsiaka pyukiun Z= f (X; y) 1 Z= X2y =5y —3x3.

DK3aMeHaTOp Ymapxamxuena JL.K.
<« » 2019 3as. kadenpoit lauaes A.M.

MI/IHI/ICTliPCTBO OEPA3OBAHI/Iﬂ u HAYKH}’OCCHVICKOVI ?EI[EPAL[HI/I
I'POBHEHCKWU I'OCY JAPCTBEHHbBIM HE®TSHOW TEXHUYECKN YHUBEPCUTET
nMeHH akajgemuka M. JI. MummoHImKoBa

JucrumnnmHa MaremaTtuka
Wucturyt WUHI I'pynmsr HT,HTC cemectp |1
Buner Ne 17

1. Tlpocreiinme MeTOABI I/IHTCFpHpOBaHI/IH I/IHTerI/IpOBaHI/Ie JPOOHO- PALIOHATBHBIX BBIPaYKEHHH.

2. Haiitu uHTETpaHL: J.( 63\/_+ +1Jd jxeg 8XdX I4+3X2’ I%
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2
3. BeramcnuTh onpeneneHHble HHTErpaipl: YA J‘ (5 \/; i 3/ px

jf+ ’

2
4. Peumrs muddepennmansusie ypaprenus: 1). Y =4+ l+ (l\J , 2). y' + Xy =X, y(O) =0.
X X

3). (y—3)ix+2xydy=0

5. HaiiTi yacTHBIe POU3BOMHEIE 2-T0 Topsaka pyakiun Z= f (X; y) 1 Z=9Xy—siny-— 2%,
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lavaes A.M.

MMHUCTEPCTBO OBPA3OBAHUS 1 HAVKH?OCCHVICKOPI OEJIEPALINA
I'PO3HEHCKHWHN I'OCY AAPCTBEHHbBIN HEOTAHOU TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M. JI. MUuinoHmKoBa

JucuuniuHa Marematuka
Wncrutyr VHI' I'pynme HT ,HTC cemecrp |l
Buer Ne 18

1. OyHKIMM HECKONBKUX MEPEMEHHBIX.

2. Haiitu uHTErpaNHL: J(8X - 5\/_"' __711 J-9X 14

2 2
IR S LS
_[O ,4+X2 ngx +81

Ixcoszdx.

3.  BerumcnuTh onperneneHHble HHTErpaibl:

Penuts muddeperimansabie ypaBHeHus: 1). (49 + y2 }iX — Xydy =0:

B

2). Yy + ytgx = cos2 X, y(%) :% 5 3). (Xy— x)1x+ (xy+ y)jy =0.

5. HaiiT yacTHbIC MPOU3BOMHEIE 2-T0 mopsiaka pyakiun Z= f (X; y): Z=4x> -8y* +7xy*.

OK3aMeHaTop Ymapxamkuera JLK.
<« » 2019 3aB. kadenpoit lavaes A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/Iﬂ 1 HAYKUN VPOCCI/II‘/'ICKOI7I QEIEPAHHM
I'POSHEHCKHNU I"OCY IAPCTBEHHbBIN HEOTAHOU TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajemuka M. JI. MunimoHmumkoBa

JucuprimHa Marematuka
Wuctutyt WUHI I'pynmst HT,HTC cemectp |1
Buer Ne 19
1. YacrHsle npon3BoaHbIe GYHKIHU 2-X IEPEMEHHBIX TIEPBOrO MOpsIKA.
2. Haiita uHTErpaIBL Ie “ldx, I d— jxsm (X + 7)dX I \/;dx .
X2 +4x+25"' X+1

T

3. BbUMCINTH ONpejieTeHHbIE HHTErPaIbI: J. xsin 2xdx, J.(4X + LZ — 1)dX

4. Pemmrs muddepenimansasie ypapHenus: 1). Y + y_ 1;2).y' +ycosx= %sin 2X, y(O): 0;
X

3)(%—3ﬁx+7wa:O.
5. HaiiT yacTHBIE IPOU3BOIHBIE 2-T0 Topsika dyrkium Z= f (X; y): Z=sin( X-y)—y-COSX.

DK3ameHaTop Ymapxamxuesa JLK.
« » 2019 3aB. xadenpoit lNagaes A.M.

MUHUCTEPCTBO OBPA30OBAHNS 1 HAYKH POCCUMCKOM OEJIEPALIIN
I'PO3HEHCKUI1 TOCY JAPCTBEHHbII HE®TSHOM TEXHUYECKWI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimnoHImKoBa
JuctunnmHa Martematnka
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Wnucrutyr UHT I'pynmer HT,HTC cemecrp |l

Buner Ne 20
1. duddepeHunanbabie ypaBHEHHUS 2-TO Hop;{zn(a OCHOBHBIE ITOHATHSL.
2. Haiiti MHTErpanbL: '[(x+1)sn 4xdx, J‘ J‘(X + 9X\/_ +8% J- % 9 )
+
2 d 243 3d
3.  BerumcnuTh onperneneHHbIe HHTErPaIbl: 1).  XOX D2) J' X
J Ja 4 x2 2\/,gx2+81
0

3
4. Pemuts quddepennnansapie ypaBHeHus: 1) @6— X2 @y + 2xydx =0.
2). Xy'+y=sin x, y(n/z): 2/m. 3. (x2 —4)iy— xy*dx=0.

5. HaiiT yacTHbIe MPOM3BOMHEIE 2-T0 Topsaka pyakiun Z= f (X; y): Z=4xXy—9Ihx-7.

DK3aMeHaTop VYmapxamkuera JLK.
<« » 2019 3aB. kadenpoit lauyaeB A.M.

Kputepuu oueHku (6 pamkax npomesicymounoi ammecmayuu)
Peznamenmom BPC  xagedpvr «Bvlcwias u npukiaouas Mamemamura» Omeem
cmyoenma Ha IK3ameHe OYeHusaemcs no S-0anlbHoU wKae.

Kpurepnii oneHku oTBeTa Ha IK3aMeHe:

5 6an0B TONydYaeT CTYACHT, NPOJAEMOHCTPUPOBABIIMKA TOJHOE BIIAJCHUE 3HAHUSMHU B
COOTBETCTBUU C TPEOOBAHMSIMHU Y4eOHOM MPOTpamMMBbl, T.€. PEIIMBIINN BCE 3aJaHUs O3 OMUOOK
B JIOTHUECKUX PACCYXKICHUAX U B 000CHOBAHHUU PELICHHUS;

— 4 fanna nojy4aer CTYIAEHT, KOTOPBIM MpPU MOJHOM BJaJIEHUU 3HAHHUSIMH B COOTBETCTBHHU C
TpeOOBaHUSAMU Y4€OHOW TPOTPaMMBI JOTYCTHJI OTACIbHBIC HECYIIECTBEHHBIC OIMUOKH JHOO
NPUBEICHHBIE UM PELIEHHs] HEJOCTATOYHO 000CHOBAHBI,
— 3 0aJju1a ToJIyJaeT CTYACHT MPH HEMOJHOM H3JI0KEeHUH MOJydeHHBIX 3HAaHUHM, JOMYCTUBIIUM
IOpU 3TOM OTAETbHbIE CYIIECTBEHHbIE OLTHOKH;
— 2 0anna mojydaeT CTYACHT HpuU OECCHCTEMHOM H3JIOKEHUWH MarepHana, IOIMYCKarou[ui
CYIIECTBEHHbIE OINMOKH, KOTOpPHIE MOTYT MpPEMsITCTBOBaTh YCBOGHUIO NalibHEWIIeld yueOHOM
uHbOpMaIUH.

TPETU CEMECTP

BOITPOCHI JIJISI KOJUVIOKBUYMA (TEKYIIIAN KOHTPO.Ib)
Paznen: «Page»
Omnpeznenenyie YuCIOBOTO PsAA U €r0 CYMMBI.
CBolicTBa CXOASIUXCS PSIOB.
Heo6xo1uMblil TpU3HAK CXOAUMOCTH psfa.
Psapl ¢ HeoTpULIATENbHBIMU YJI€HAMHU, IPU3HAK CPABHEHMUS.
[Tpuznak cxoaumoctu Jlanambepa.
WHTterpanpHblii ¥ paguKanbHbi Ipu3Haku Komn.
3Hakouepeayronmecs psaasl, npu3Hak JleitoHua, abcomoTHas U YCIOBHAs CXOAUMOCTD
psna.
8. Tlonsartue o ¢pyHkHMOHAIBHOM psie. CTeneHHbIe pSAIbL.
9. Wurepain u paaunyc cxoaumoctu. O61acTh CX0AUMOCTH
10. Pa3noxenune Gpynkuuii B psia Teiinopa u B pan MakiopeHa.

NoogkrwbhPE

Kputepuu oueHku (6 pamxax mexyweii ammecmayuu)

Peznamenmom BPC kagedpsl «Bvicuias u npukiaonas Mamemamuray npedycmompero
10 6annos 3a mexywyro ammecmayuio. Kpumepuu oyenxu pazpabomarsl, Ucxoos u3 paszoeneHus
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bannos. 5 0ann0s 3a 0ceoeHue MeopemutecKux BONPOCO8 OUCYUNIUHbL, D 6an108 — 3a
8bINOAHEHUE OOMAUHUX 3A0AHULL.
Kputepuu onieHKM 0TBETOB HA TEOPEeTHYECKHE BOMPOCHI:

— 5 0a/10B BBICTABJISIeTCS CTYAEHTY, €CJIM OH H3JIOXKHII COJAEp)KaHUE BOIpoca B oObeMe,
npeaAyCMOTPCHHOM HpOFpaMMOﬁ, IIpyU 9TOM H3JIOXKHUJI MATCpual IrpaMOTHBIM A3BIKOM, TOYHO
HCIIOJIB3Yyd MATCMATUYCCKYHO TCPMHHOJIOTUIO W CHMBOJIUKY, B OHpCIICJ'ICHHOfI JIOTHYECKO I
HOCIIeI0BATEIbHOCTH;

— 4 6ay1a BBICTABJISAKOTCS CTYJAEHTY, €CJIM IIPU JOCTATOYHO MOJIHOM M TPAMOTHOM OCBEUICHUH
BONPOCa OH JIOMYCTHJ HEOOJbIIME HETOYHOCTH, HE HCKAXKAIIHE MaTeMaTHYECKOTO
COJIepXKaHHs OTBETA;

3 0ajsia BBICTABJIAIOTCA CTYAEHTY IPH HEMOJHOM PACKPBITUH COJEPXKaHHS BOIpPOCa
(comepxanue Bompoca H3JI0KEHO (hparMEHTapHO, HE BCEra MOCICIOBATENBHO), HO MOKA3aHO
o0mee MOHMMAaHWE BOTMPOCA, JOMYIIEHBI OIMOKM TPU HCIOJIH30BAHUM MAaTEMaTHYeCKOU
TCpMI/IHOJ'IOFI/II/I;

— 2 faJu1a mMoJIy4aeT CTy/eHT, POJIEMOHCTPUPOBABIINK 0OPBIBOYHBIC 3HAHUS M JOTYCTUBIINAN
OIIHOKH B ONpeaAcCICHUN MIOHATHH U IpHU UCII0JIb30BaHHUN MaTeMaTHYeCKOM TCPMUHOJIOTHUH.

-- 1 6ann mojay4daeTr CTydeHT, mpoaemoHcTpupoBaBmmii MeHee 10% 3HaHuWii Marepuana,
BBIHECEHHOTO Ha KOJUIOKBHYM;

— 0 6anJ10B mosTy4yaeT CTyAeHT, HE OTBETUBIINN HH Ha OJIMH BOTIPOC.

KOMILIEKT 3AJAHUM 151 KOHTPOJIbHOM PABOTHI (PYBEKXHBIA KOHTPOJIb)

IMEPBASI ATTECTAIMS
buner Ne 1

1. B | kop3une 6 Genbix U 5 yepHbIx mapos; Bo |l kop3une — 3 GenbIX U 2 yepHbIX mapa. M3 kax1oi Kop3uHbI
OepyT 1o onHOMY miapy. KakoBa BEpOsSTHOCTB TOrO, 4TO 3TO IIAPhI PA3HBIX LIBETOB — COObITHE A?

2. Cpeau 100 norepeiiHpIX OHJIETOB eCThb { BBIMIPBINIHBIX. HailTH BEpOATHOCTH TOrO, YTO 2 Haymady
BBIOpPAHHBIX OMJIETa OKaXKyTCS BBIMTPBIITHBIMH.

3. Jus mocaiku 3aroToBiieHbl caxkeHibl 4 copros, npuyem 20% Bcex caxenueB l1-ro copra; 30% - 2-ro
copta; 10% - tperbero copra u 40% - 4-ro copra. BeposiTHOCTH BCXOXKECTH AJsl CakeHLeB 1-ro copra
paBua 0,8; mus 2-ro copra 5Ta BeposTHOCTh paBHa 0,5, Uit TpeThbero M 4YETBEPTOrO COPTOB OTH
BepositHocTH paBubl 0,3 1 0,2. Haiiute BeposiTHOCT TOO, UTO HAYauy BHIOPAHHBIN CaXKeHEI] B3OMIET.

4. HccnenoBaTh Ha CXOAUMOCTD PSBL:

a)i%%)in 7’B)2(2"_+;)| Z(n +5n+8)|

n=1 A/ — 2 n:l

Buner Ne 2

1. B I kop3une 6 Gernbix U 5 yepHbix mapoB; Bo |l kop3une — 3 Oenbix U 2 yepHbIX mapa. M3 kax1oit Kop3uHbI
OepyT 1o onHOMY 1apy. KakoBa BEpOSTHOCTD TOrO, YTO 3TH IIaphl OJHHAKOBBIX LIBETOB — COOBbITHE B?

2. Jlng curHanuzanuu o0 aBapHy YCTAHOBJICHBI 2 HE3aBHCHMBIX CHUTHAJIM3aTOpa. BepoATHOCTH TOro, 4TO Mpu
aBapum curHanuzarop cpaboraer, paBHa 0,93 mis 1l-ro curnanmzatopa u 0,98 mns 2-ro. Haiitu
BEPOSITHOCTb TOTO, YTO ITIPH aBapuH CpabOTaeT TOMBKO OHH CHTHAJIHM3ATOP.

3. B marasune nponaercst 00yBb: 20% - nmponykims 1-oit Gpadpuky; 30% - npoxykums 2-oit ¢pabpuxu u 50% -
nponykiums 3-it ¢pabpuku. M3BectHo, uro Opak cocraBimsier 2%, 3% u 3% mnpomykiuii 3tHX (adpuk.
Hayrag mokymatot oy mapy o0yBu. KakoBa BEepOsSITHOCTB TOTO, UTO 3Ta OOYBB e eKTHAs?

4. I/ICCHG,I[OBaTL Ha CXOIUMOCTb p;mm:

9T ey YT M)

n=1

Buner Ne 3
1. B mepBoii ypHe 2 OenbIx U 5 YepHBIX MIapa; BO BTOPOH ypHE 4 OenbIX M 6 4epHbIX mapoB. M3 kaxoil ypHbI
Haynady 6epyTt no onmHoMmy mapy. KakoBa BeposiTHOCTB TOro, uTo 0ba mapa oenbie?
2. Crynent npumien Ha 3k3aMeH 3Hast 40 n3 50 Bonpocos. B 6unere 3 Borpoca. Haiitn BeposTHOCTB TOrO, 94TO
CTYACHT OTBeTUT Ha 1-if Bompoc Gmiera — coObiTHE A; Ha 2-if Bonpoc Omiera — coosiTre B; n 3-if Bompoc
6unera — cobpitue C,
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3. Tlo mocce, Boziae koroporo HaxomuTcs A3C (aBTo3ampaBOYHAash CTAaHIWS) MPOE3KAOT ABTOOYCHI,
TPY30BUKHU U JICTKOBYIIKKA B KONMYECTBCHHOM oOTHomeHMH 1:2:3. BeposTHOCTH 3ae3/ia Ha aBTO3aIpaBKy
JUis 3TUX MamwH cootBeTcTBeHHO paBHEI 0,2; 0,1 u 0,4. KakoBa BepOSTHOCTH TOTO, YTO CICTYIOIIAS
MalllHa, TpOoe3XKaroIas Mo MIocce 3ac/AeT Ha 3ampaBky? MammHa 3aexana Ha 3ampaBky. Kakxosa
BEPOSTHOCTH TOTO, YTO 3TO aBTOOYC?

4. WccrenoBaTh Ha CXOMUMOCTD PSIJIBL:

&1 =(n+1\" . & i, &4t
— 0 e ; ; ;
Vs 2\ G ) LT D2

n=1 N

Buner Ne 4

1. B xop3auHe 6 6enbix, 4 4epHBIX U 3 KpacHBIX HIapa. M3 KOp3UHBI M00YEPEAHO N3BIIEKAIOT [Iap, He
BO3Bpalas ero oopatHo. HaiiTu BeposITHOCTh TOT0, YTO MPH MEPBOM M3BJICUCHUH TIOSBUTCS ONbIi miap,
[P BTOPOM U3BIICUCHUH — YEPHBIMA, IPU TPETHEM — KPACHBIH.

2. Jlns curHanuzanuu 06 aBapuM YCTAaHOBIICHBI 2 HE3aBUCUMBIX CHTHATH3aTOpa. BeposTHOCTH TOTO, YTO NpH
aBapuu curHanmszarop cpaboraer, papua 0,93 mis 1-ro curnanusaropa u 0,98 mis 2-ro. Haiitu
BEPOSITHOCTH TOTO, YTO TIPH aBapuM CpadbOTaeT TONbKO 1 curanuzatop.

3. B marasune nponaercst 00yBb: 20% - nponykius 1-oit padpuxu; 30% - npoxykuus 2-oii padbpuku u 50% -
nponyknus 3-it pabpuku. M3sectHo, uTo Opak coctariser 2%, 3% u 3% npomyKiwii 3Tux Gadpuk.
Hayran nmokynarot onHy napy o0yBu. Kakoa BeposiTHOCTB TOro, 4To 3Ta 00YBb nedexTHas?

4. HWccrnenoBaTh Ha CXOMUMOCTD PSIIbL:

0

1 &1L n®
a),Z:‘.%H”’6);4"’ );(2;1) Z(\Zn )’

buner Ne 5

1. B smmke 14 neranei, cpean KoTopsix 8 okpameHHbIX. COOpIIMK HayIauy U3BIeKaeT 2

neranu. HaliTu BepoATHOCTb TOTO, YTO W3BIICUCHHBIE JETAH OKAKYICS  OKPALICHHBIMH.

2. B nepBoii ypHe 2 Oenbix M 5 uepHbIX IIapa; BO BTOpod ypHe 4 Oenbix u 6 4epHbIX miapoB. M3 kaxioi
YpHBI Hayauy OepyT 1o oqHoMY mapy. KakoBa BeposiTHOCTB TOro, 4to oba 1mapa Oemnbie?

3. Jlns mocaaku 3aroToBiieHbl caxeHibl 4 coptoB, mpudem 20% Bcex caxeniie 1-ro copra; 30% - 2-ro copra,
10% - tperbero coprta u 40% - 4-ro copra. BepositHoCTh BcxokecTu st caxkeniieB 1-ro copra pasHa 0,8;
JUIsL 2-TO COpTa 3Ta BepoATHOCTh paBHa 0,5; mig Tperbero M 4eTBEpPTOro COPTOB ATH BEPOSTHOCTH PaBHEI
0,3 u 0,2. Haiinure BeposTHOCTD TOTO, YTO HayAa4dy BHIOPAHHBIN Ca)KEHEIl B3OM/IET.

4. HccnenoBaTh Ha CXOAUMOCTD PSBL

_ n °°5”-n2_ 2 3n
DY CPICED SELEED i )

n=1 € =1 \ 7n

Buner Ne 6

1. BeposTHOCTH ONHOrO TOMAJAaHUs B I1ENb MPU OAHOM 3airne w3 AByx opyaui paBna 0,48. Haiitu
BEPOSTHOCTh IMOPa)KEHUs LeNU MPU ONHOM BBICTpENiEe IIEPBBIM M3 OpYIWH, €CIHM H3BECTHO, YTO BTOPOrO
opyaust 3Ta BepostHocTh paBHa 0,75.

2. B marasune npomaercst 00yBb: 20% - nponykums 1-oit padpuxm; 30% - npoxykuus 2-oit Gpadpuxu u 50% -
nponykiumst 3-it ¢pabpuku. W3sectHo, 4yro Opak cocraBmser 2%, 3% u 3% mnponykimii 3tHx (hadpHk.
Hayran nmokynarot onHy napy o0yBu. KakoBa BeposTHOCTB TOr0, 4TO 3Ta 00YBb nedexTHas?

3. B konome 36 kapt. Haymady u3 konomsl BeIHUMArOTCS 2 KapThl. ONpenenuTh BEPOSTHOCTh TOTO, HYTO
JBAXIIBI BEITIAZET TY3.

4. HccnenoBaTh Ha CXOAUMOCTD PSIBL

. &(3n°+4n+5)
a)z Z4 5" Z::‘ 6n° +3n—1 ;(n 1)'

Buner Ne 7

1. JIBa crpenka CTpENSIOT MO Ieni. BeposSTHOCTh TOpaXKeHH s e TIEPBBIM CTPEIIKOM TIPH  OXHOM BBICTpEe
pasna 0,85, Bropbim crpenkoM — 0,95. HaiiTi BepOsSITHOCTD MOPaXKEHMSI LIEITH JIBYMsI CTPEITKaAMH.

2. B smuke 14 neranedi, cpemu KOTOphIX 8 okpamreHHbIX. COOpIIMK Haynady m3BiiekaeT 4  geranu. Haittu
BEPOATHOCTH TOT'O, YTO W3BJICUECHHBIE I€TAIN OKaKYTCSI OKpalIeHHBIMH.

3. Jlns mocasiky 3aroTOBIICHBI CayKeHIBI 4 copToB, mpudeM 15% Beex caxenneB 1-ro copta; 35% - 2-ro copra;
20% - tperbero copta u 30% - 4-ro copra. BeposTHOCTE BCxokecTn 1ist caskeHreB 1-ro copra pasHa 0,6;
JUIsl 2-T0 copTa 3Ta BeposiTHOCTH paBHa 0,4; A7l TPETHETO W YETBEPTOrO COPTOB ITH BEPOSITHOCTH PaBHBI
0,3 u 0,2. HafinuTe BepOSTHOCTB TOTO, YTO HAayAady BEIOPAHHBIA Ca)KCHEI] B3OM/IET.
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I/Iccnez[m;an,:
© oo 2 n-1

)24 8”; Zl(n +1y° ); (n 1)I

Buner Ne 8
B | xop3une 6 Genbix u 5 yepHbIX 1mapoB; Bo |l kop3uHe — 3 OenbIx U 2 yepHbIX mapa. V3 kaxmol ypHBI
OepyT no omHOMY miapy. KakoBa BEpOsSTHOCTD TOT0, UTO 3TO IAphl OAMHAKOBBIX IIBETOB — cOOBbITHE B?
B konmoxe 36 xapr. Haymauy w3 xomombl BeIHMMaroTcst 2 KapThl. ONpenenuTb BEPOSTHOCTH TOTO, YTO
BTOPBHIM BBIHYT TY3, €CJIM IEPBBIM TOXKE OBbLI BEIHYT TY3.
B marazune nponatorest koctiombl: 40% - mponykims 1-oit padpuku; 35% - nmpomykuums 2-oif habpuku u
25% - nponykims 3-# ¢pabpuku. M3BectHo, uto Opak cocraBiusier 5%, 4% n 3% nponykumii >TUX (HadpuK.
Hayran nmokynarot onus koctioM. KakoBa BEpOSITHOCTB TOTO, YTO ATOT KOCTIOM OpaKkOBaHHBIN?
HccnenoBats Ha CXOIUMOCTh pHJILI:

= (2n-1)" 2'nl 6"
DISIED Y i I WAl s

n=1 N n=1 2” n=1 I’l n=1 N

buner Ne 9

Cpemn 100 norepeiiHbIx OmieToB  ecThb 9 BBIMIPBINIHBIX. HallTH BEpOATHOCTH TOTrO, YTO 2 Haynady
BBIOpaHHBIX OMJIETa OKa)KyTCS BBIUTPHIIIHBIMU.
B | xop3une 6 Genbix u 5 yepHsix mapos; Bo || kop3une — 3 Genbix U 2 4epHBIX 1apa. M3 kaxaoi ypHeI
OepyT o onHOMY miapy. KakoBa BEpOSITHOCTB TOT0, 4TO 3TO IIAPBI PA3HBIX IIBETOB — COObITHE A?
B maraszune npoznatorcs kocTioMbl: 40% - npoxykuust 1-oi ¢abpuku; 35% - npoxykuust 2-oi GaOpuku u
25% - nponykuus 3-i padpuku. M3BectHo, uto Opak cocrasiusier 5%, 4% u 3% nponykimii 3TuX (hadpuk.
Hayran nmokynaroT ofauH KocTioM. KakoBa BEpOSTHOCTh TOTO, YTO 3TOT KOCTIOM HE OpaKOBaHHBIIN?
UccnenoBath Ha CXOAUMOCTD PSAJIBI:

0Y g O "J DI r)i'”z

n=l e

buner Ne 10
B nepBoii ypHe 2 Genbix 1 5 yepHbIX 1apa; BO BTOPOid ypHe 4 Oenbix 1 6 4epHbIX MapoB. M3 kax ol ypHsI
Haygauy OepyT 1o oqHoMy miapy. KakoBa BeposiTHOCTB TOro, 4TO 00a 1iapa Oenbie?
Tpoe OUATIOHKCTOB CTPEISIOT MO MUIIEHH ¢ BepositHOocThio nonaganus 0,9; 0,8 u 0,7 ¢ ogHoro BeicTpena.
[pousBenen 3aynn U3 Tpex BBICTpenoB. KakoBa BEpPOATHOCTH TOTO, YTO TOJBKO JBOE IOMAXyT IO CBOUM
MHUILEHSIM?
JlJ1s1 ocaIKu 3aroToBIIeHBI CaxkeHIbl 4 copToB, mpudeM 15% Bcex caxeniieB 1-ro copra; 35% - 2-ro copra;
20% - tperbero copta u 30% - 4-ro copta. BeposiTHOCTh BCXOKecTH 1uisi caxkeHieB 1-ro copra pasHa 0,6;
IUIsL 2-TO copTa 3Ta BepoaTHOCTh paBHa 0,4, mid Tperbero M YeTBEPTOro COPTOB 3TH BEPOSTHOCTH PaBHEI
0,3 u 0,2. Haiiure BepoSITHOCTH TOTO, YTO HAayla4y BEIOPAHHBIH Ca)KEHEIl He B3OHIET.
HccnenoBath

0 3n+1\" n!
— - 0 ; .
a)nzz:‘n3+2’ )g 3 r)Z(n 1)|

2n n=1 n"

Buner Ne 11
Tpoe OMATIOHUCTOB CTPENSIOT MO MUIIEHH ¢ BeposiTHOCThIO nonaianus 0,4; 0,6 u 0,7 ¢ ogHOro BhICTpEINA.
[pousBexnex 3amm U3 Tpex BbICTpenoB. KakoBa BEpOSTHOCT TOTO, YTO TOJIBKO OJIMH ITONAJET 10 MHIICHH?
Haiiti BeposSsTHOCTB TOr0, YTO OOHOKPATHOM OpOCAHMH MTPAaJIbHOM KOCTH, BBINA/IET HEYETHOE YHCIIO
OYKOB.
B marasune nponaercs 00yBb: 20% - nponykuust 1-oii ¢pabpuku; 30% - npoxykums 2-oi ¢pabpuxu u 50% -
nponykiwms 3-i ¢padpuku. W3sectHo, 4yro Opak cocraBmser 2%, 3% u 3% mnpomykiwmii 3tHx (hadpHk.
Hayran mokynarot onHy napy o0yBu. KakoBa BeposSTHOCTh TOT0, 4TO 3Ta 00yBbh 0e3 nedexra?

HccnenoBats Ha CXOAUMOCTD PSIBL:
2

o 1 ! n!
ZJ_ )Z B)Z;z_n(%) D

Buner Ne 12
Haiit BeposTHOCTB TOrO, YTO OJJHOKPATHOM OpPOCAaHMM JIBYX UTPAJBbHBIX KOCTEH, CyMMa OYKOB Ha
BBITIABIINX TpaHax paBHa 10.
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4.

B unranmpHOM 3anme HaxomuTcs 8 Y4eOHHMKOB IO TEOPHH BEPOATHOCTEH, W3 KOTOPHIX 3 B IEpEIUIeTe.
Bubnmorekapr Haymauy Oeper 2 ydeOHuMKa. Haiftm BeposTHOCTH TOro, 4ro 00a ydeOHHMKAa OKaXyTcsl B
TieperuieTe.

IMo mocce, Bo3nme koroporo Haxomurcs A3C (aBTo3ampaBo4YHAs CTaHIMS) MPOEIKAIOT aABTOOYCHI,
TPY30BUKHM W JIETKOBYIIKH B KOJMMYECTBEHHOM oTHomeHnu 1:2:3. BeposTHoCTH 3ae3/ia Ha aBTO3aIPaBKY
Juis 3TuX MamwH cootBeTcTBeHHO paBHEI 0,2; 0,1 u 0,4. KakoBa BepOSTHOCTH TOTO, YTO CICTYIOIIAS
MallliHa, Tpoe3Karolas 10 I[Iocce 3aefeT Ha 3ampaBKy? MainmmHa 3aexana Ha 3ampaBky. KakoBa
BEPOSTHOCTB TOT'O, YTO JTO JIETKOByIIIKa?

HccnenoBats Ha CXOAUMOCTD PSIIBL:

a)zsn oy 3)2 n+1) py Y

n=1 € —1 2n

buner Ne 13
B uwnranpHOM 3ane Haxomutcst 8 Y4EOHHMKOB IO TEOPHM BEPOATHOCTEH, M3 KOTOPHIX 3 B Meperuiere.
bubnmuorekaps Haymauy Oeper 2 yueOHuKa. HaliTh BepoOSTHOCTH TOro, 4to XOTS OBl OJWMH Y4eOHHUK
OKa)KeTCsl B TIEpeIlIeTe.
IMo mrocce, Bo3nme koroporo Haxomutcst A3C (aBToO3ampaBOYHAS CTAHIMS) MPOE3KAOT ABTOOYCHI,
TPY30BUKHM W JIETKOBYIIIKM B KOJNMYECTBEHHOM oTHomeHnH 1:2:3. BeposTHocTH 3ae3qa Ha aBTO3alpaBKy
JUis 3TuX MamuH cootBeTctBeHHO paBubl 0,2; 0,1 u 0,4. KakoBa BepOSTHOCTH TOTO, YTO CICTYIOIIAs
MallliHa, TIpoe3kamlias M0 IIOCCe 3aeleT Ha 3anpaBky? MammHa 3aexana Ha 3ampaBKy. Kakopa
BEPOSITHOCTH TOT'O, YTO ATO I'PY30BUK?
B niepBoii ypHe 2 GenbIxX 1 5 YepHBIX 11apa; BO BTOPOi ypHe 4 OenbIxX 1 6 YyepHbIX mapoB. M3 kakaoi ypHeI
Haygauy OepyT 1o oqHoMy miapy. KakoBa BEposITHOCTB TOro, 4TO 00a I1apa 4epHbie?
I/Iccnez[maaﬂ) Ha CXOAMMOCTb psmm'

a)z_b_ i ;' B) ‘”n_!;r)i(n+3)

(1n(n+1))2 =EA=

buner Ne 14
JlJist mocaikk 3aroToBIieHbl caxxeHIbl 4 coptos, npudem 20% Beex caxeniieB 1-ro copra; 30% - 2-ro
copta; 10% - tpersero copta u 40% - 4-To copTa. BeposTHOCTb BCXOXKECTH IS caskeHLeB 1-To copTa
pasna 0,8; mis 2-ro copra 3Ta BepositHoCcTh paBHa 0,5; A5 TpeThero 1 4eTBEPTOro COPTOB ITH
BepositHocTH paBHbl 0,3 u 0,2. Haiinure BeposTHOCTH TOTO, YTO Hay/lauy BHIOPAHHBIN Ca)KEeHEell B3OMIET.
Haiiti BepoATHOCTH TOr0, 9TO OJHOKPATHOM OpOCAHHMU [IBYX MIPajbHBIX KOCTEH, CyMMa OUYKOB Ha
BBINIABIIMX TPaHAX paBHA 9.
B kop3uHe 6 Oenbix, 4 4epHBIX M 3 KpacHBIX Imapa. M3 KOp3MHBI MOOYEPEIHO M3BJIEKAIOT LIAaphl, HE
BO3BpalIas ero oopatHo. HalTu BeposATHOCTH TOro, YTO MPH IEPBOM H3BJICUECHUH IMOSBUTCS OENBIH Iuap,
IIpY BTOPOM U3BJICYEHUM — YEPHBIN, IPU TPETHEM — KPACHBIH.
HccenenoBaTh Ha CXOAUMOCTD PSABL

1y & i
)E 62 arctg — 2 ; T)
) ,/7n o O J K TETe

5
2 n

Buner Nel5
B marasune nponaercst 00yBb: 20% - nponyknus 1-oii dpadpuky; 30% - npoxykuus 2-oit hadpuku u 50% -
npoxykius 3-i padpuku. V3ectHo, 4To Opak cocrasisier 2%, 3% u 3% npomykumii 3Tux Gadpuk.
Hayrag mokymatot oy mapy o0yBu. KakoBa BEepOsSITHOCTB TOTO, UTO 3Ta OOYBB e eKTHAS?
B 6apabane 40 mapos: 20 6enbix, 12 KpacHbIX, OCTaNbHbIC YepHbie. KakoBa BEpOSTHOCTh BBIHYTH I[BETHOMN
nrap, ecv BHIHUMAETCS OJIUH Iap?
Jnst curHanuzanuu o0 aBapuM YCTAHOBJICHBI 2 HE3aBUCHMBIX CHTHAINM3aTOpa. BeposTHOCTB TOro, 4To Mmpu
aBapuu curHanuzarop cpaboraer, pasua 0,95 mnst 1-ro curnanusaropa u 0,9 mwis 2-ro. Haiitu BeposiTHOCTH
TOTO0, YTO TIPH aBapPHH CPAOOTAET TONBKO OIMH CUTHAIN3ATOP.
HccenenoBaTh Ha CXOAUMOCTD PSBL

o 3n © AN ( '
6)2 tgl : B)Zw-

a>2 T " 2| 195 Zsrn

BTOPASI ATTECTALUA

BunerNe 1
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10k fitay RFTHHy X 3ty Gy el Crpfle el [ (x) (HTI 0GPy HKIHH) TpOpeTeg: ) maifru
morHocTh BeposTHoctH T (X) (nuddepenmmansayio GyHKIN0); 6) HARTH MaTeMaTHUECKOE OKMIAHHE
M (X); ) maiitu mucnepcimo D(X); 2) maiit cpennee xBamparudeckoe orknonerne G(X) .
(0, mpu X <0
F(x)=4{x%, npu 0<x<1
1, mpu x>1

B osarH T ©m manm Hu MHIICH II OJHO T pit HHOI' T K aH 0 7 anT € OATH T
. €p oCb O a B b pu M BBIC pCIJIC JId Oa ocperap B a ™ "H UB D OoC b

T T 5 o 3., . I HU U b
oro, 4 o mpu * BBICTpENaX pPOM OWAET POBHO 2 TIOMa" a S B M IICH .
4. Haiitu 1OBepUTEIBHBIA HHTEPBAJ JIJIS OLICHKH MaTEMAaTHUECKOr0 OKUIAHUS (I HOPMAJBHOTO PACIPEICICHUS C
HAJIEKHOCTBIO Y = 0,95, 3uas BeIGOpOUHYIO CpeaHIOD X, 00beM BHIOOPKH 71 U CpeHee KBaIPaTHUeCKOe
OTKIIOHEHHE O .
x=7436;n=49;0 =7.
BuerNe 2
M . M & i B 3 H 90% 9 K H r
1. [MpumeHsie " bIil * €TOM JIe CHUS MPUBO UT K bI IOPOBJIC HIO B ciy aeB. Ka oBa BeposiT OCTb TO 0, 4TO
Bi_ S M ?
w3 O GONBHBIX nompa  TC HE  eHee 47
3.Jlau psj pacrpesieieHus JUCKPETHOM cydaiiHoil Benuuunbl X
& 1 1| a4 7

) 0,3 0,1 0,4
a) IlocTpouTh MHOTOYrOJIBHUK pacnpeaeneHmJ Haﬁmﬁb Matematudeckoe oxunanue M (X ) ; 8)

JUCTIEPCHIO D(X) : 2) cpenHee KBaJpaTHUECKOe OTKIOHeHHE O (X ) )
4. Haiitu moBepHUTENbHBIA HHTEPBAJ IS OLICHKH MaTeMAaTHIECKOro OKUIaHUs (I HOPMAaJbHOTO PACIpPEaCSICHUS C
HaJeKHOCTBIO | = 0,92, 3Hast BEIOOPOUHYIO CPENHIOI X , 00BeM BBIOOPKH /1 W CpeiHee KBaIpaTHIECKOe

OTKJIOHEeHue O .

x=7134: n=25: 6 =2,

BurerNe 3

e Yy . Y T. T B_ . "
1. B xBaptup 6 nammo’ex. s Ka)JIOM JTaMIIO KU BEpOs HOC b OCTaThCs HCIIPAa HOM B TE€UEH € rofa,

aH ()@ Kko Be OATH T Toro T T HA I A I WACTC 3aMCHMT H MEHbLI
pBa~'t a Ba D oC b ,90B €d¢ € 0 a p o b € e

0 0 HH

?
1B B JIAMIIOYCK ¢

2. Jlau psj pacnpeesieHus AUCKPETHOM cilydaitnoit Benmuuabl X
X 1 3 4 7

o L1 11
20 3 8| 24

@) TIocTponTh MHOrOyromsHIK pactpenenerus; Haiiti: 6) marematnueckoe oxumarue M (X)) ; 6)
macnepenio D(X); 2) cpenmee ksampatuueckoe orkionenye.
3 .HaifTu I0BepUTENbHbIH HHTEPBAI /ISl OLEHKH MATEMATHYECKOTO OKHIAHUS (I HOPMATLHOTO

pacrpenenenus ¢ HaIeKHOCTBIO |} = 0,96, 3uas BEIGOpOUHYIO CPEHIOI X, 00BeM BHIOOPKH 71 M CpeHee

KBa[PaTHYECKOE OTKIOHeHHne O . X = 69,57; n=100; 0 =5.

BunerNe 4

50 . T U I u 51 "
1. B cemse ereil. Cunras Beposi HOCTH POXKIICHHS MaJlbuiKa ~ ©BOYK OJMHAKOBBIM , Ha T
BEPOSTHOCTB TOTO, YTO CPEIH JIETeH JBa MaIbuMKa.

2. .Cnyuaiinas Bemmumna X 3anana yHkuueii pacnpenencuus F (X) . Haiitn a) TUTOTHOCTH BEPOSTHOCTH
f (X) ; 6) MaTemaTuueckoe oxunanue M (X ) ; 6) JHCIIEPCUI0 D(X) ; 2) CpellHee KBaIpaTUuecKoe
0 <2
orkonenne G (X)) . Tocrpours rpaduxu dynximit F(X) u T (X). {1 X
F(x) =4 Ex—l, mpu 2<X<4

1 mu X >4
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3. .HaiiTu noBepuTeNbHBINA HHTEPBAJ VIS OLCHKH MATEMATHYECKOTO OKUIAHUS (I HOPMAJIBHOTO
pacnpenenenns ¢ nanexuoctsio Y = 0,97, 3nas BrGopounyro cpenmio0 X , 06BeM BEIGOPKH 1 1

cpennee kBaapaTuueckoe orkionenne O . x =84,16; n=81; ¢ =9.

BunerNe 5
1. Tpuvensie™biii Meron ne enns npuso™ur x Per>noposneuo 90% ciy ‘aes. Ka®osa Bepo™ ™ octs Toro, uro
w3 O GombHBIX nonpa® e ne Menee 47?
2. Cryuaiinas Benmuunaa X 3ajaHa GyHKIMEH pacrpenenenns (X) . Haiitu a) IUTOTHOCTH BEPOSITHOCTH
f (X) ; 6) MaTematudeckoe oxuganue M (X ) ; 6) JIACTIEPCUIO D( X) ; 2) CpejiHee KBapaTHuecKoe

oTKI0HeHHe O (X ) . [loctpounTs rpaduku GpyHKIMIA F(X) u f (X) .

(0, mpu X<0
2

F(x)= x4, mpu 0<x<2
1, mpu x>2

3. Haiitu noBepuTeNnbHbIM HHTEPBAJI I OLEHKH MaTeMaTHYECKOr0 OKUIAHUS (! HOPMAJIbHOTO PACIIPENETICHU C
HaJEXKHOCTBIO | = 0,94, 3nas BriGopouHyIO CpenHIo X, 00beM BHIGOPKH #1 U CpeiHee KBaIpaTHIECKoe
OTKJIIOHEeHHE O .

x=9257; n=36;0 =3.

bunerNe 6
1P,60umjjo0 M Kitger 12 (TaHKOR BepgHocThTOTO, qToBTe e e Tacy (TaHOKMOTROY eToelyrniPopicn, paPa
1/3. Ka¥opa BEpPO T 0CTh TOTO, UTO B T€ eHHe yaca paboue’ y mpuasTes peran/IpOBaTb
cTaflka?
2. Cnyuaiinas Bemuunna X 3ajaHa GyHKIHMeH pacnpeneneHus F(X). Haiitu a) IJIOTHOCTb BEPOSITHOCTH

f(X); 6)maremarnueckoe oxunarme M (X); 8) mucnepemo D(X); 2) cpennee xanparuueckoe

(O, mpu X <0

oronerne G (X)) . Mocrpouts rpaduru dyrxmmii F(X) u T (X). F(x) = 12)(, mpr 0< X< ZI.2

1
[1, mpu X > —
2
3. Haiitu noBepuTENbHBIN HHTEPBAN JUIS OLIEHKH MAaTEMaTHYECKOr0 OXKUIaHHUsl (! HOPMaJbHOIO

pacnpeneneHus ¢ HaIeKHOCTbIO | = 0,96, 3nas BEIGOpOUHYIO CpeaHIOD X , 00heM BHIGOPKH 71 U

cpemHee kBagpaTiaeckoe orkionenne O . X = 69,57; N =100; ¢ =5.

BunerNe 7
1. Jlns HopMaibHOH pabOThI aBTO0A3bI HA JIMHUH JOJHKHO OBITH HE MEHEee BOCBMHU MAIlIFH, a UMEETCs X

n aTb Be osTHO H bl O Ka [0 MallMH H MHM a H ()] Haiitr e oatH T
ec P CTb €B X a X H Bl all IOp B a ' UB P oC b

HOpPMaITbHOM paboThl aBT0OA3HI Ha ONMVDKAUIIIHIA JICHb.

2. ChyuvaiiHasi BelTMYMHA X 3ajaHa QyHKImei pacnpenenenns F (X) Haittu a) TUTOTHOCTH BEPOSATHOCTH

f (X); 6)maremarnueckoe oxunarnme M (X); ) mucnepcuio D(X); 2) cpemnee xpanparuueckoe

{0, mpu X <0
orknonenne O (X). Tocrponts rpaduxu dysxmmit F(X) u f(X). F(x) = %‘ 3x, mpu 0< X< ];
’ 3

1

1, n X=>=

P 3

4, Haitn ,HOBCpI/ITCHLHLIﬁ HUHTEPBAJl IJId OLICHKHU MaTEMAaTUYCCKOro OXXKUJaHUA a HOPMAJIbHOI'O

pacnipenenenus ¢ nanexnoctsto Y = 0,93, 3nas BeiGopounyto cpenior0 X, 06beM BoGopku 1 1

cpemHee KBaJipaTHIeCKOoe OTKIIoOHeHne O . X = 58,37: n =144:.c =6.
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BunerNe 8
1. Bexoxects ceMsH coctaBisieT 90%. Uemy paBHa BEpOSITHOCTB TOT'O, YTO M3 7 TTOCESTHHBIX CEMSTH B3OHAYT 57

2. JlaH psia pacnipeelieHns TMCKPETHOM CllydaiiHoN Bemmununbl X

1] 2 | 3 | 5
0,36 | 0,22 | 0,32 | 0,10
Cl) HOCTpOI/ITL MHOT'OYT'OJIbHUK pacrIpCaACICHA; Haiiru: 6) MAaTEMATHYCCKOC OXKHJJaHUC M(X) )

8) mucniepcuio D(X); 2) cpennee kBappatuueckoe oronenne G (X) .

3.Haiitn Z[OBepHTeJ'ILHLIfI HUHTCPpBAJI IJ1d OUCHKW MAaTEMATHYCCKOI'O0 OKUJAaHUA a HOPMAJIBHOI'O paclpeacaCHus C

HAJIeKHOCTBIO | = 0,98, 3Hast BEIOOPOYHYIO CPEIHIO X , 00beM BBIOOPKH /1 W CpEIHEe KBaIPaTHICCKOES
OTKJIOHEHue O . X = 75,19; n =100; o =09.

bunerNe 9
1. Bexoxects cemsH coctaBisieT 90%. UeMy paBHa BEPOSITHOCTB TOT'O, UTO M3 7 TTOCESTHHBIX CEMSIH B3OWAYT 57

2. Cryuaiinas Benmuunna X 3anaHa GyHKIMEH pacripenenenus (X) . Haiitu a) MJIOTHOCTH BEPOSITHOCTH
f (X); 6) maremarnueckoe oxmmarne M (X); 6) mucnepcmio D(X); 2) cpennee kpamparuueckoe
OTKIOHeHHe O (X ) . Tloctpouts rpadukn dynkmmii F (X) u f (X) .

0, mpm x<O0
x2

F(x)= 6 npu 0<x<4
1, nopu x=>4

3. Haiitn noBepuTtenbHbIi MHTEPBAI 1151 OLCHKH MaTeMaTHYEeCKOro OKHAaHusT (' HOPMaJIbHOI'O
pacnpenenenus ¢ HaIeKHOCTbIO Y = 0,95, 3nas BrIGOpouHyIO CpeHIOD X, 00heM BHIGOPKH 71 1 CpeiHee

KkBajpaTHyeckoe orkinonerne 0 . X = (4,36; n=49; 6 =7.

BuerNe 10

T K g1 H T B 3
1. Mone"y 6pocatot 6 pa3. Ka“oBa Bepo T OCTb ~0ro, 4To «rep0» bIIaJIeT POBHO 4 pa“a?
2. Jlan psin pacnipe/ielieHus AUCKPETHOM cilydaiinoit Benmuuasl X

X 1 [3 |5 |6

1 2 1 1
p — — — —
505 5 |5

@) TlocTponTh MHOrOYrOMBHHK pacpeneserus; Haiiru: 0) matematiaeckoe oxumanue M (X); 6)

macniepenio D(X); 2) cpenmee ksanpatnueckoe orkionenne G (X).

3. Haiitu noBepuTenbHbI HHTEPBAI /ISl OLICHKH MaTEMaTHYECKOro OXKHIaHUS ' HOPMAIILHOIO PaCIIPE/ICICHHS C

HaJICKHOCTBIO | = 0,92, 3Hast BRIOOPOYHYIO CPENHIOI X , 00heM BBIOOPKH F1 W CpemHee KBaIpaTHIeCKOe
OTKJIOHEHHE O . X = 63,16; n 264; (e) =5.

bunerNel 1
1. Monery 6pocatoT 7 pa3. KakoBa BeposSTHOCTh TOrO, YTO «repO» BhINaAET PoBHO 5 pa3?

2. Cryuaiinas Benuunaa X 3ajaHa GyHKIMeH pacripenenenus (X) . Haittn a) TUTOTHOCTH BEPOSTHOCTH

f (X); 6) maremarnueckoe oxumanne M (X); 6) mucnepcmio D(X); &) cpennee kpamparuueckoe
orkonenne G (X)) . Tocrpouts rpaduxu dyaximit F(X) u f(X).

(0, mpu x<1
2
X X
F(X)=1—-=, 1<x<2
(X)=17 -7 mpn
1, mpu X > 2

3. Haiitn ,I[OBepI/ITe.]'ILHHﬁ HUHTCPBAJI IJId OUCHKHW MAaTEMAaTUICCKOI0 OKUJAaHUA a HOPpMAJIbHOI'O

pacrnpeneneHus ¢ HaAeKHOCTbIO | = 0,92, 3uas BeGOpouHyIO CpeHIon X , 06beM BEIOOPKH 71 i CpeHee
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KBaJpaTUYeCcKoe OTKIIOHeHne O . X = 71,34; n= 25; O = 2.

BunerNe 12
1. /IBa paBHOCHWJIBHBIX IMIAXMATHCTA UTPAIOT B MaXMaThl. YTO BEPOSTHEE BEIMTPATH OTHY MAPTHIO U3 IBYX
Wi e naptuu u3 yerbipex ? (Huubu Bo BHUMaHUe He OepyTes).

2. .Cryuaiinas Benmmunna X 3amana (yHKumei pacnpeneneans F (X) . Haiitn a) IUIOTHOCTb BEPOSTHOCTH f
(X); 6) maremarnueckoe oxunarme M (X); 6) macnepcmo D(X) ; 2) cpennee xsanparuueckoe
orknonerne G (X)) . Tocrpouts rpaduxu dyaxmmit F(X) u T (X).

(0, mpu X <1
F(O =12 (x—1), mpu 1<x<3
, opu X >3

o b o TC M I H a M
3. Haiitu JOBCPUTEIT HbIM UH PBaAJl JJId OUECHKU MAaT€ aTHYCCKO O OXHUJa Hs HOp aJIbHOI'O

pacnpenenenus ¢ Hagexnoctsio Y = 0,94, 3Has BEIGOPOUHYIO Cpe/HIOD X , 00bEM BBIGOPKU 7 U CcpefHee

KBaj[paTHyeckoe o tone'ne o . X 73’15; n= 36; G =3,

bunerNe 13
1. Bexoxects cemsH cocraBisier 90%. Uemy paBHa BEpOSITHOCT TOTO, 4TO M3 8 MOCESTHHBIX CEMSIH B3OHAYT 67

2. Cnyuaitnas Benmuuna X 3amaHa QyHKIMei pacnpenenenns (X) . Haiitu a) IUIOTHOCTh BEPOSTHOCTU
f (X); 6) maremarnueckoe oxumarme M (X); 6) mucnepcmo D(X); 2) cpennee kpamparuueckoe
oTkiIoHeHne O (X) . Toctponts rpadmkn ynxmmii F (X) u f (X) .

(0, npu X <0

2

X
F(X)=9—, nmpu 0<x<5
(x) 550 P

1, npu X =5

TToCTPOMTH MHOrOYTONBHHK pacnpenesenus; Haiiti: @) maremarnueckoe oxunarue M (X)) ;
6) micriepenio D(X); 8) cpennee kBamparnueckoe orknonenne G (X) .
3. HaiiT 10BepHTETbHBII HHTEPBAI JUTS OLEHKH MATEMATHUECKOrO OKHMIAHNs ( HOPMATBHOTO

pacpenenenus ¢ naexuoctbio Y = 0,96, 3nas BriGopounyto cpesmio X, 00beM BHIGOPKU 71 1 cpefHee

KBa[paTHUeCKoe OTKIOHeHue O . X = 69,57; n=100; c =5.

BunerNe 14
1. JIns HopManbHOM paboThl aBT00A3bI HA JIMHIH JOJIKHO OBITH HE MEHEe BOCbMHU MAIlIUH, & IMEETCS X JIECATh.

BeposiTHOCTh HEBBIXO/Ia KaXKI0M MaluHbI Ha JiHUIO paBHa 0,2 HaliTu BeposTHOCT HOPMATBHOM PaboThI
aBTOOA3bI HA OIIDKANINNN IEHD.

2. Haiitu noBepuTenbHbBII HHTEPBA ISl OLCHKH MaTeMATHISCKOr0 OXKHIaHUsT (! HOPMaJbHOTO

pacrnpeneneHus ¢ HaAeKHOCTbIO | = 0,94, 3uas BEIGOpOUHYIO CPEHIOD X , 00hEM BHIOOPKH 71 U CpeiHee
KBaJIpaTHYeCcKoe OTKIOHeHHne O .
x=9257; n=36; 0 =3.

3. JlaH psin pacnpeneneHus AUCKPETHOM ClTydailHOW BETUYUHBI X 8

2 |1 |8 X :
@) TlocTpouTh MHOTOYTONBHIK pactpenernerms; Haiiri: 0) P01 ‘ 0,5 ‘ 0,2 ‘ 0,2

marematmaeckoe oxmmarue M (X); ) micnepemo D(X); 2) cpennee ksanparmaeckoe orkionerue

c(X).

BunerNe 15
1. PaGounii o6cnyxmuBaer 15 ctaHkoB. BeposTHOCTH TOT0, UTO B TEUEHHE Yaca CTAHOK MOTpedyeT

r _p 1/3 K H r 49 9 q M JET s
pe yau' OBKM, paBHa - Ka"oBa BeposiT oCTh TO 0, 4TO B T€ "€HHE aca pabo e ymnpu ' ¢

pErymMpoBaTh 5 CTAaHKOB?
2. Haiitu noBepuTenbHBINA HHTEPBAJ TSI OLICHKH MaTEMAaTHIECKOr0 OKUIAaHUS (I HOPMaJbHOTO
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pacnpesenenus ¢ HaleKHOCTEI0 Y = 0,97, 3Has BEIGOpOUHYIO CpeIHIOD X, 00HEM BHIGOPKH 7 1

cpeaHee KBapaTUYECKOe OTKIIOHEHHe O . X = 84,16 = 81; o = 9

3. 3. lan pan pacnpeeneHus AUCKPETHOM ciydaiiHoi Benuuuasl X

X 3 0 |1 |5

IocTponTts MHOrOYT OJIBHUK pacnpeaeneﬂnﬂ;%aﬁlng’%) ‘ I\/Pd%eMLl”lQI/i?IeCKOC oxunanue M (X ) ; 8)

macniepenio D(X); 2) cpennee ksanpatnueckoe orkionenne O (X).

KpuTtepun onieHKH MMCbMEHHOI KOHTPOJIbHOI padoThl (6 pamkax pybexcHol ammecmayuu)
Peecnamenmom BPC kaghedpwr «Bvicuias u npukiaonas mamemamuxay npeoycmompeHo
25 6annoe 3a evinonnenue pyoexcHou KOHmMpobHou pabomoul. Kadxcooe 3adanue, xooswee 6
KOHMPONbHYIO,  OYEHUBAemcs: Nnpenooasamenem ONpeoeleHHbIM — KOIUYeCmeoM  06anios.
Hmoeoswiii bann 3a KOHMpPoOaLHYI0 pabomy NOxYYaAemcs CyMMuposanuem 6anno 3a 6ce 3a0aHusl.
Kpurtepuii oieHKH 0JHOT0 32IaHUA:
— oOydJaromuiicss TPaBHIBLHO PENII 3a7ady; NPH O3TOM JIOTUYHO, TIOCJIENOBATCIBHO U

apTyMEHTUPOBAHHO H3JIOKWI PEIICHHUE 3319l — MAKCUMAaJIbHOE KOJIMYECTBO 0aIIOB,;
— o0yyaroluiicss B OCHOBHOM INPAaBWJIBHO PEIINJI 33Jauy, JOMYCTUB MPU 3TOM HE3HAUMUTENbHbIE
HETOYHOCTH U TorpenrHocTd — 80% 0T MaKCMMAaJIbHOTO KOJIMYECTBa OAIJIOB,;
— oOyJaronuiics HE MOJIHOCTBIO pem 3aaady, Ho He MeHee 50%, IOMYCTHB TpH 3TOM HE
Oonee oHOM TPyOO I omOKH — 60% OT MakCHMAaJIbHOTO KOJIHMYECTBA 0ALIOB,;
— oOyJaromuiicss IpuUBeJ HEMOJIHOE pelieHue 3amaa4un (creneHb moaHoTel — oT 30% mo 50%),
JOTYCTHB TP 3TOM 3HAYHTENbHBIC HeoueThl — 40% OT MaKCMMaJIBHOTO KOJIMYECTBa OAJIOB;
— oOy4aroruiicst mpusen He 6osiee 30% perieHus 3a1a4u, TOMYCTUB TIPH ATOM TpyObIe OMHOKH
u HegoueThl — 20% 0T MakCUMaIbHOTO KOJINYECTBA OAJLIOB;
— 00yJarImuics He MPUCTYIMHI K pemeHuno 3aaaun — 0 6asios.

9K3AMEHALIMOHHBIE BUJIETBI

MI/IHI/ICTEPCTBO OBPA3OBAHI/IU}I 41 HAVKI/IVI’OCCI/II?'ICKOP'I dzEI[EPAL[HPI
I'POSHEHCKHNU I"OCY IAPCTBEHHBIN HEOTAHOU TEXHUYECKNWM YHUBEPCUTET
nMeHHu akajemuka M. 1. MunimoHmumkoBa

JucuumimHa Marematuka
Wuctutyt HUHI I'pynmst HT,HTC cemectp |1
Buner Ne 1

1. Cnydaiiasie coObITHS. Asredpa COOBITHIA.
2. Bcexoxects cemsiH coctaBisier 90%. Uemy paBHa BepOSITHOCTh TOTO, 4TO U3 / MOCESHHBIX CEMSH B30OHIYT

5?
3. MHccrenoBath Ha CXOAUMOCTD PSIBL:

© 1 © 1 © [N © (771— \\n
A2 7 02 o 5 B r)Z L—f -
20 "% & &
4. CnyvaitHas Benmumaa X 3a1aHa QyHKIMEH pacipeeeHus F(X). Haiitn a) IUIOTHOCTh

sepositroct T (X) ; 6) maremarmaeckoe oxumarme M (X)) ; 6) mucnepemo D(X) ; 2) cpenmee

kBaspatuueckoe otiionenne G (X). Tloctpours rpaduxu dynxmmit F(X) u f(X).

0, mpu X <1
2
F(x) = %—g npu 1< x<2
1 opu X > 2

5. Cpenu 100 norepeiiHbIXx OHIETOB  €CTh 7 BBIMIPBIMIHBIX. HaliTH BEpPOSTHOCTH TOro, 4YTO 2 HAaymady

BBIOpaHHBIX OMJIETa OKaXKYTCSI BBIMTPBIITHBIMH.
DK3ameHaTop Ymapxamxuesa JLK.

« » 2019 3aB. xadeapoi TlagaeB A.M.
MMHUCTEPCTBO OBPA30BAHU 1 HAYKY POCCUUCKOU OEJEPALINN
I'PO3HEHCKUN I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
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nMeHH akajgemuka M. JI. MuuoHImuKoBa

JucrumnimnHa Marematuka
Wnucrutyt NHT I'pynmer HT,HTC cemecrp Il
Buner Ne 2

1. OcCHOBHEIE 3JIEMEHTEI KOM6I/IHaT0pI/IKI/I.

HET K H 3
Mo "y 6pocarot 6 pa3. Ka"oBa BeposIT OCTBh TOro, 4TO «rep0» BBINAZET POBHO 4 pa“a?
3. HccrnenoBath Ha CXOIUMOCTh pHI[LI:

n

n -1 n

L xR L |

n—l
4. CriyJaifHas BeJTHMYUHA X 3a/1aHa (PYHKIMCH pacnpeneIeHus F(X). Haittu a) IJIOTHOCTH BEPOATHOCTH
f (X); 6)wmaremarnueckoe oxunarne M (X); 8) micnepcnio D(X); 2) cpennee xpaparuueckoe
OTKIOHeHue O (X ) . Ioctpouts rpadukn dynkmumii F (X) u f (X) .

0, mpu x<0

F(x)=43x, mpu 0<x 1
<

3

1
1, mpu X > =
3

5. B rpynne 30 cryneHTOB, cpeny KOTOPbIX 9 OTIMUHKUKOB. HaliTi BEpOsSITHOCTB TOr0, YTO CpEmy OTOOpaHHBIX
Haypauy 11 cTyaeHTOB 6 OTIMYHHKOB.
DK3aMeHaTop VYmapxamkuera JLK.
« » 2019 3aB. kadenpoii lauaeB A.M.
MUWHHCTEPCTBO OBPA30OBAHNMS U HAYKU POCCUNCKOM ®EJIEPALIMU
T'PO3HEHCKUIA TOCY IAPCTBEHHBI HE®TAHON TEXHUYECKUI YHUBEPCUTET
nMeHu akajgeMmuka M. JI. MIIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Wncrutyt WHI' I'pymmst HT,HTC cemectp |1
buer Ne 3
1. JluckpeTHBIC U HENPEPHIBHBIC CITydailHbIC BEITHMYUHBI.
2. BepoATHOCTB TONAfaHus B MUIIEHb TIPH OIHOM BhICTpesie st AanHoro crpenka pasua 0,7. Hatitu

BEPOATHOCTH TOTO, YTO MPH D BBICTPENAX MPOU30MAET POBHO 2 MONAIAHNS B MHIIEHD.
3. HUccrngnoBaTh Ha CXOIUMOCTB PSIBL

a)Zn *2; 6>Zﬂ3_ B>24j7ﬂ Zk& ' j

4. Cryaaiinas Benmmunaa X 3aana GyHKImel pacnpenencans (X) Haiiti a) IUIOTHOCTH BEPOSTHOCTU

f (X); 6)maremarnueckoe oxunarmme M (X); ) macnepcmio D(X); 2) cpemnee xanparuueckoe

orknonenne G (X') . Tlocrpouts rpaduxu dysxmait F(X) u f(X).
0, mpu X <1

F(x) = %(x—l), npu 1< X <3

1, npu X >3

5. B simuke 12 neraneid, cpenu koropbix 4 okparieHHbIX. COOpINUK HayAa4yy u3Biekaer 3 aeranu. Haiitu
BEPOSTHOCTh TOO, YTO XOTsI ObI OJIHA JICTAb OKAXKETCS  OKPAICHHOM.
DK3aMeHATOp Ymapxamxuena JL.K.
<« » 2019 3aB. kadeapoii lauaes A.M.
MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOM OEIEPAILIIN
'PO3HEHCKUI I'OCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHImKoBa

JucrunnuHa MartemaTtnka
Wuctutyt UHr I'pynmsr HT,HTC cemecrp Il
Buner Ne 4
1. OpmHOpomHbIe TUHEHHBIE MU(QepeHINATbHBIC YPAaBHEHIS ¢ YaCTHRIMU MPOM3BOAHBIMH M CBOMCTBA UX

peleHuil.
2. UHccrnenoBaTh Ha CXOAUMOCTD PSIIBIL:
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n
)i 1 (n + 1)
a . .
5 ) n ) 2 7
n=1 2” n—l =1 n
3. B xop3mne 6 Oenbix, 4 YepHBIX M 3 KpacHBIX miapa. M3 KOp3MHBI IOOYEPETHO HW3BJIEKAIOT IIap, HE
BO3BpaIas ero ooparHo. HaiiTu BeposSTHOCTH TOr0, YTO MPH MEPBOM W3BJICUEHHN MOSBHUTCS OENBIN mmIap,
IIpU BTOPOM W3BJICUEHUN — UYEPHBIH, IPU TPEThEM — KPACHBIH.
4, Cnyvaiinas ennunna X 3aj1aHa GyHKIHMEld pacrpeneneHus F(X). Haiitn a) IJIOTHOCTh

BepositHocTH | (X) ; 5) maTematudeckoe oxunanue M (X ) ; 6) JMCIIEPCHUIO D( X) ; 2) cpenHee

KBaJpaTHYECKOE OTKIOHEHHE O (X ) . TloctpouTts rpaduxu dyaxmmit F (X) u f (X) .
(0, npu X<0
2
F(x):F-S, npu 0<x<5

1, opu X =5

5. B nexe paborator 9 myxuuH u 6 xeHumH. [lo TaGenbHBIM HOMepam oToOpaHo 8 dyemoBek. Haiitn
BEPOSITHOCTH TOT'O, YTO CPENI OTOOPAHHBIX JIHI 4 )KEHIIMHBI.
DK3aMeHaTop VYmapxamkuera JLK.
<« » 2019 3aB. xadenpoit lauaeB A.M.

MUHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUMCKOM OEINEPALIMN
I'POHEHCKUU I'OCY JAPCTBEHHBIM HEOTSIHOW TEXHUYECKWU YHUBEPCUTET
nMeHu akajgemuka M. JI. MIWIIHOHIIIMKOBa

JucuumimHa MartemaTnka
WuctuTyT VHI' I'pymmst HT,HTC cemecrp Il
Buer Ne 5

Knaccuueckoe onpejeneHre BEpOsSTHOCTH U €ro CBOICTBA.
B simuke 14 neraneit, cpenu kotopbix 8 okpatieHHbIX. COOpIIMK Haynady n3BjiekaeT 2
nerany. HaliTi BepOsSTHOCTB TOr0, 4TO M3BJICUEHHBIE JIETAIN OKAXKYTCS  OKPAIICHHBIMHU.

3. B cembe 5 gereit. Cuuras BEPOATHOCTH POXKIEHUS MallbuuKa M JEBOYKM OIMHAKOBBIMH, Haiitn
BEPOATHOCTH TOTO, YTO CPEAM JETeH 1Ba MaIbUyHKa.

N

4. CayvaiiHag BenmU4MHA X 3ajaHa QyHKIMEH pacrnpeaeeHus F(X). Haiiti a) IUIOTHOCTH BEPOSITHOCTU
f (X); 6)wmaremariueckoe oxunarme M (X); 8) micnepcmo D(X); 2) cpennee xpaparmueckoe

oronenre G (X)) . Mocrponts rpaduxn pysxmmic F(X) u T (X).

0, mpu X<0

F(x) ={4x, npu 0<XS%

1
1, opu X = =
P 4

J4! T H

5. CCIENOBA b A CXOOUMOC bp I : a)z\/_ )z 5n, )Z3n, F)Z(l_l_nzj ;

DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lauaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}1 u HAS{’KI/I POCCMCKQﬁ OEJIEPALIMN
I'POZHEHCKWUM I'OCY JAPCTBEHHbBIM HE®TSHOW TEXHUYECKN YHUBEPCUTET
nMeHH akajgemuka M. JI. MunmmoHImKoBa

JuctumnnnHa Marematuka
Wuctutyt WUHI I'pynmsr HT,HTC cemectp |1
Buner Ne 6

1. 3aBucumble U HE3aBUCHUMBIEC COOBITHS M ISHCTBUS HA/l HUMHU.

2. B rpynme 30 crymeHTOB, cpemm KoTopblx 9 ornmMuHMKOB. HaifTm BeposTHOCTB TOro, 4TO cpeau
oToOpaHHbIX Haygady 11 cTyneHToB 6 OTIMYHHUKOB?

3. B cembe 5 gereii. Cuuras BEPOATHOCTH POXIEHHS MAIBUMKA U JEBOYKH OJMHAKOBBIMH, Haiitn
BEPOATHOCTH TOT'O, YTO CPE/IH JIeTeil He Oomee IBYX MalbuMKOB.
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4, MHccienoBaTh Ha CXOOUMOCTD p;m},r

)z (Inn j )Zn o Z(2n+1)' )Z(n+3

n=1 n=1

5. Cnyuaiinas senmunna X 3anaHa QyHKIHMEid pacrpeneneHus F(X) . Haittn a) IJIOTHOCTD
BepostHocTH | (X) ; 5) maTematudeckoe oxunanue M (X ) ; 6) JIHCTIEP CHIO D( X) ; 2) cpenHee
KBaJpaTHIECKOE OTKIOHEHHE O (X ) . TloctpouTts rpaduxu dyaxumit F (X) u f (X) .

J 0, mpu x<0
2
x
F(x)=4—, mpu 0<x<4
(x)=175 TP
1, npux=4

DK3aMeHaTop VYmapxamxuesa JLK.
« » 2019 3aB. kadempoii TauaeB A.M.

MUHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUINCKON ®EJEPALINN
'PO3HEHCKUI I'OCY JAPCTBEHHbBIN HE®TSHOM TEXHUYECKUI YVHUBEPCUTET

nMeHH akajiemuka M. JI. MuinoHImukoBa

JucuurimHa MartemaTnka
WuctuTyT VHI' I'pymmst HT,HTC cemecrp Il
Buer Ne 7

1. He3zaBucumsle ucnisitanus. Cxema beprymim.
2. HUccnenosaTh Ha CXOOUMOCTH pﬂ}lbl'

) = 1 3n° +4n+5) 5 T

9D 50 6 Z )iy Z

= 3n’ 6n>+3n—1 = n (n 2)!

3. Tpoe OMATIOHHUCTOB CTPEIISAIOT IO MUIIIEHH ¢ BeposTHocThio monananus 0,4; 0,6 u 0,7 ¢ omHoro
BeIcTpena. [IponsBeneH 3aim u3 Tpex BhICTpenoB. KakoBa BEpOSTHOCTH TOTO, UTO BCE MOMAIYT IO
CBOMM MUIIICHSM?

4. Jlan psp pacrpeenenus JUCKPETHOM caydaitnoit Bennunabr X

X |32 158

01|05/ 02 02

@) TlocTponTH MHOrOYrOMBHHK pacpeneserus; Haiiru: ©) marematieckoe oxumarue M (X); 6)

JIACTIEP CHEO D(X) ; 2) cpenHee KBaJpaTHYecKoe OTKIIoHeHne O (X ) .
5. B siuike 14 neranei, cpeny KoTopbix 8 okpamieHHbix. COOpIIMK Haynauy u3Biekaer 4  neranu. Haiitu
BEPOSITHOCTh TOT'O, YTO U3BJICUCHHBIC IETAIN OKKYTCS OKPAIICHHBIMU.
DK3aMeHaTop Ymapxamxuesa JILK.
<« » 2019 3aB. kadenpoit lavaes A.M.

MI/IHICICTEPCTBO OEPA3OB/§HI/I}':[ n HAVvKI/I POCCI/H7ICKQI7I OEJIEPALIIN
I'POBHEHCKHWU I'OCY JAPCTBEHHbBIV HEOTSHOU TEXHUYECKN YHUBEPCUTET
uMeHH akajgemuka M. JI. MuImmoHImKoBa

JucuunnuHa Marematuka
Wuctutyt WHI I'pynmst HT,HTC cemectp |11
Buter Ne 8

Lo

®opmyna bepuymu.

2. B rpynme 30 crymeHTOB, cpead KOTOpbIX 9 OTIMYHHMKOB. HailTH BEpOSATHOCTH TOrO, YTO CpEAu
OTOOpaHHBIX HayAa4dy 6 CTYICHTOB BCE OTIMUHHKH?

3. Ilpumensiemsiit meTon neuenns npusomut k Boaoposnernio B 90%0 ciyuaes. Kakosa BeposTHOCTB TOTO,
uTo M3 5 GonbHBIX mompaBsaTcs He MeHee 4 ?

4. HccnenoBaTh Ha CXOAUMOCTD PSIBL

+An+5 o, ot
>Z 6)24 5" )Z(Gn +3n- 1) ’r)z(n—l)!’
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5. Cryuaiinas Bemmunna X 3a1aHa (yHKIMElH pactpeeneHus F(X). Haiitn a) IUIOTHOCTb BEPOATHOCTH

f (X) ) ) MaTtemaTHueckoe oxunanne M (X ) ; 6) JHCIIEPCUI0 D( X) ; 2) cpeHee KBaJpaTUYEcKOe
OTKIOHEeHHe O (X ) . Tloctpouts rpaduku dymxumii F (X) u f (X) .

(0, mpu X <1
2
x° X
F(x) =47—7, mpu 1<x<2
2 2
1, mpu X >2
DK3aMeHaTop Ymapxamxuena JL.K.
« » 2019 3aB. xadenpoit l'auaeB A.M.

['PO3HEHCKUI I'OCY IAPCTBEHHBIM HE®TSHOM TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M. JI. MUuinoHmKoBa

JucuunnuHa Marematuka
Wncrutyt VHI' I'pynmsr HT ,HTC cemecrp Il
Buer Ne 9

1. Yacrnsie cnydau popmynsl beprymnu.
2. MHccrnenoBath Ha CXOAUMOCTD PSBL:

= 3n"+4n+5
a)23 7 n:17 2(611 +3n- 1) Z(2n+1)'

3. BcxoxecTs cemsan kykypyssl pasaa 90%. HaiiTi BepoATHOCTB TOTO, 4TO H3 YETHIPEX MOCESHHBIX CEMSH
B30OMAYT TPHU.

4. B kopsune 6 Oenbix 1 5 yepHbIx mapos; Bo |l kop3une — 3 OenbIx 1 2 yepHbIX mapa. W3 kaxoit
YpHBI OepyT 1o omHOMY miapy. KakoBa BepOSITHOCTH TOTO, YTO 3TO INAphl Pa3HBIX I[BETOB —
coObITHE A; OIMHAKOBBIX IIBETOB — COOBITHE B?

5. Cnyuaitas BenuunHa X 3ajaHa GyHKIMEH pacnpeeseHus F(X). Haiiti a) IUIOTHOCTb BEPOSATHOCTU
f (X) ; 5) MaTematnueckoe oxunanne M (X ) ; 6) JHCIIEPCUIO D(X) ; 2) cpenHee KBaJpaTHieckoe
ornonerne G (X)) . Tocrpouts rpaduxu dyrxmmii F(X) u T (X).

(0, mpu X <2
F(x) = J X-1, mpu 2<x<4
12, mpu X >4
DK3aMeHaTop Ymapxamxuesa JLK.
« » 2019 3aB. kadenpoit lauaes A.M.

MHPMCT?PCTBO OBPA3OBAHI/Iﬂ 1 HAYKUN vPOCCHPICKOﬁ CIzEI[EPAL[HM
I'PO3HEHCKHWU I'OCY JAPCTBEHHbBIV HE®TSHOU TEXHUYECKNI YHUBEPCUTET
uMeHH akajgemuka M. JI. MUUIMOHIIIMKOBA

JucuunnuHa Marematuka
Wuctutyt WHI I'pynmst HT,HTC cemectp |11
Buner Nel0

dopmyna NONHON BEPOSITHOCTH,
2. BcxoxkecTs cemsn kykypyssl pasaa 90%0. . Haiitu BepoSsTHOCT TOTO, YTO U3 YETHIPEX MOCESIHHBIX CEMSH
B3OWIYT HE MEHEE TPEX.
4;1 0 2n 1
3. MUccremoBaTh H CXOTUMOCTE PSITBL: ) Z 8" : )Z = )Z I T Z ) l
(n + ) "=
a

5. B mexe paborator 8 MyxuuH U 6 sxxeHinuH. [1o TabenbHbIM HOMEpaM 0ToOpaHo 3 uenoBeka. Haiitu
BEPOSITHOCTh TOT'O, YTO XOTS OBl OAWH U3 OTOOPAHHBIX — MY)KYMHA.

4. Cnyuaiinas Bemmunaa X 3amasa GyEKumeii pacnpenencaus (X) Haittn a) IUIOTHOCTb BEPOSTHOCTU

f (X) ; 6) MaTtematndeckoe okunanne M (X ) ; 6) JIMICTIEPCHIO D(X) ; 2) CperHee KBaIpaTHIecKoe
OTKJIIOHEHHE O (X ) . Ioctpouts rpadukn dynkmmii F (X) u f (X) .
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0, mpu X <4

1
F(x) = ZX—Z, mpu 4<x<8

Ll, npu X >8
DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. xadenpoit lavaeB A.M.

MMHUCTEPCTBO OBPA3OBAHUA 1 HAYKH?OCCHﬁCKOﬁ OEJIEPALINN
I'PO3HEHCKHWHM T'OCY AAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUU YHUBEPCUTET
uMeHH akazemuka M. JI. MuinoHmkoBa

JuctuminHa Marematuka
Wncrutyt VHI' I'pynmst HT ,HTC cemecrp Il
Buer Ne 11

1. CnydaiiHble BEJIMUUHEL.
2. Pa6ounit obcnyxmBaer 12 craHkoB. BepoATHOCT TOro, 4TO B TEYEHME 4Yaca CTAHOK IOTPeOyeT
perymupoBkn, paBea 1/3. KakoBa BeposTHOCT TOrO, YTO B TeUeHHe daca pabodeMy NPUIETCS

perymuposath 4 cranka?
3. HccnenoBaTh Ha CXOIMMOCTh pHJILI:

a)Z )Z(Z” 1) -B>Z 2'nt, )Z

n=1

4. B smuke 16 Jietanei, cpeny KOTOphIX 11 OKpaIlIeHHBIX. C6opu1m< Haynavy u3BjIeKaeT 6 geraneil.
Haiitn BEPOATHOCTD TOI'O, YTO U3BJICUCHHBIC IC€TAJIN OKa)KerH OKpallI€HHbIMH.

5. Cnyuaiinas senmuuuna X 3a7aHa QyHKIHMEH pacnpeaenenus F(X). Haiitu a) IIJIOTHOCTb BEPOSATHOCTHU

f(X); 6)maremarnueckoe oxunanne M (X); 8) mucnepemo D(X); 2) cpennee xanparuueckoe

oronerne G (X)) . Tocrpouts rpaduru dyrxmmii F(X) u T (X).

0, mpum x<0
F(x) = x42] npu 0<x<2
1 opu X > 2
DK3aMeHaTop Ymapxamxuena JL.K.
« » 2019 3aB. kadenpoit I'ayaes A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/Iﬂ 1 HAYKU VPOCCI/II‘/'ICKOI7I QEIEPAHHM
T'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOU TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajgemuka M. JI. MunnmoHmumkoBa

JucuprimHa Marematuka
Wuctutyt WHI I'pynmsr HT,HTC cemectp |11
Buter Ne 12

1. [ucmepcus coy4aifHON BEIMYIHUHEI, €e CBOUCTBa. CpenHeKBaIpaTHIECKOE OTKIIOHEHHE.
2 B marasun Bonwm 5 mocerureneii. HaliTl BEpOATHOCTB TOTO, Y9TO TPOE U3 HAX COBEPHIAT MOKYIIKH, €CIIH

BEPOSTHOCTH COBEPIIUTH MOKYIIKY [T Ka)KAOro BOMIEAIIETO OJHA U Ta )K€ M paBHA 0,4.
3. HccrmenoBaTh Ha CXOOMMOCTB PSIBL:

2n o
>Z4,1 : 6)2(&“—) : B>Z , r);”n*f;

n=1
4. JlaH psn pacrupenencHus TUCKPETHON cnyqafmoﬁ BenmuuHEl X
m | 3218
01|05/ 02) 02

a) HOCTpOI/ITI) MHOTI'OYT'OJIbHUK pacrpeaCIICHUA; Haiirn: 6) MAaTEMAaTHYCCKOC OXXKHIaHUC M(X) ) 6)

JHCTIEP CHIO D(X) ; 2) cpeqHee KBaIpaTHYECKOE OTKIIOHEHnE O (X ) .

5. B smmke 14 neranei, cpemu KOTOpBIX 8 okpainreHHBIX. COOpIIMK Hayaauy U3BJICKaeT 2
nerand. HaliTi BEpOSTHOCTH TOT'0, UTO W3BJICUCHHBIC IETATN OKAKYTCS OKPAIICHHBIMH.
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OK3aMeHaTop Ymapxamxuena JLK.

« » 2019 3aB. kadenpoit lauaeB A.M.
MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM OENEPALINN
['PO3HEHCKUI I'OCY JIAPCTBEHHbBIN HE®TSHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MumioHImKoBa

JucrunnnHa Marematuka
Wncrutyr UHT I'pynmer HT ,HTC cemecrp Il
Buner Ne 13

1. 3axoH pacmpeeneHus TUCKPETHOM CITydaifHON BETUYHHBI.

2. Jlns HOpMajbHON paboThl aBTO0A3bl Ha JIMHWM JO/DKHO OBITh HE MEHEEe BOCHBMHU MAIllMH, a UMEEeTCS WX
JecsiTh. BepoATHOCTh HEBBIXOJA KakIOH MamuHbl Ha juEmio pasna 0,1, Haifitu BeposTHOCTH
HOPMAJTLHOM paboThI aBT00A3bI Ha ONMVKAUIIIHI JICHB.

3. MHccrnenoBath Ha CXOIUMOCTh p;mm'

3n+1Y o nl
)Z 6) ( B D
n—l Z n=t N Z(n 1)‘

4. B nexy pa60Ta}0T 9 MyXk4uH W 6 xeHmuH. [lo TabGenbHBIM HOMepam oroOpaHo 8 uenmoBek. Haiitu
BEPOSITHOCTH TOT'O, YTO CPENM OTOOPAHHBIX JIHI 4 )KEHIIMHBI.

5. ChnyuaiiHas BeTHMYHHA X 3amana (dyHKIMEH pacnpeneneHus F(X). Haiitu a) IIJIOTHOCTH BEPOATHOCTHU

f(X); 6)wmaremaruueckoe oxunarue M (X); 6) macnepcuio D(X); 2) cpennee xpanparuueckoe
oTKIOHeHne O (X ) . Toctpouts rpadukn dynkmmii F (X) u f (X) .
[0, mpu X<0
1
F(x)=43x2+2x, mpu 0<x<Z
3
1 npu X > L
’ 3
OK3aMeHaTop Ymapxamkuera JLK.
<« » 2019 3aB. kadenpoi lauaes A.M.
MMHUCTEPCTBO OBPA3OBAHUS 1 HAVKI/IVPOCCI/H\/'ICKOI\/II OEJIEPALINN
I'PO3HEHCKUN I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHHu akajemuka M. JI. MuninmoHmumkoBa
JucuprimHa Marematuka
Wuctutyt HUHI I'pynrst HT,HTC cemectp |1
Buner Ne 14

1. ®yaKmmA pacrpeneeHus U ITOTHOCTh BEPOSTHOCTH CIYJIaifHOM BETHYHHEI.

2. JIBa paBHOCHIBHBIX IIaXMaTHUCTa MIPAIOT B IIaxXMaThl. UTO BeposTHEE BBIUIPATh OAHY MapTHIO U3 IBYX
win iBe mapTun u3 derpipex? (Hudsu Bo BHEMaHKE HEe OepyTes).

3. MHUccnenoBathb Ha CXO,I[I/IMOCTL PpSAZBL

2
>Z 6)2 Z
n+l

4, B 6apa6aHe 40 miapos: 20 6em,1x, 12 xpacHbBIX, ocTaibHBIE YepHbIe. KakoBa BEpOATHOCTH BBHIHYTH IBETHOM
nIap, ecM BHIHUMAETCS OUH 1Iap?

5. JlaH psan pacnpeeneHus TUCKPETHOMN cilydaitnoit Benmmauasl X

- 3] 0] 1] 5

@) TIoCTPOUTH MHOTOYTONBHHK pacnpenenelgﬁ%; Lla%%n:%?'llwa‘m%i%mewoe oxumarne M (X); 8)

macniepenio D(X); 2) cpenmee ksanparnueckoe orkionenne G (X).

DK3aMeHATOp Ymapxamxuena JL.K.
« » 2019 3aB. xadenpoit lNagaes A.M.
MUHHHCTEPCTBO OBPA30OBAHIS U HAYKU POCCUICKON ®EJEPALIMNA
I'PO3HEHCKUI1 TOCY JAPCTBEHHbIN HEDTAHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimmoHImKoBa
JuctunnmHa Martematnka
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Wnucrutyr UHT I'pynmer HT,HTC cemecrp Il
Buner Ne 15

1. YwucnoBsie XapaKTCPUCTUKHN HEIMPEPBIBHBIX cnyqaﬁﬂmx BCIIMYHMH.

2. HCCJ’IGI[OB&TL HA CXOIUMOCTB PSIJTBL.
2
n 2
o milY 25’
: 0) )DST—=1": :
3 T2 ) '
n=1 n=1 € n=1 n n=1
3. B smuke 10 JieTajiel, cpemu KOTOphIX 7 okpamieHHBIX. COOpIIUK Haymavy U3BJICKaeT 5 meTam. Haiit
BEPOSTHOCTh TOTO, YTO M3BJICUCHHBIC JICTATH OKAXYTCS OKPAIICHHBIMH.
4. Tpoe CTpenKOB HE3aBHCHMO JPYr OT Jpyra CTPENISIOT MO OAHOW M TOH XK€ MUIIEHH C HaJleKHOCTBHIO

(BepositHOCTRIO) 0,9; 0,8 1 0,7 cooTBercTBeHHO. HaiiTH BEpOSTHOCTH TOrO, YTO MPH OJXHOM 3aJIIIE MHIIEHD
MOpa3ssT IBOE CTPEIKOB (6e3pa3InIHO KaKUX) U3 TPEX.

Cnydaitnas BenmmumHa X  3ajaHa (yHKIMEH paclpeneseHus F(X) (uHTerpanpHON  PyHKIHEH).
Tpebyercs: a) HallTU TJIOTHOCTh BEpPOATHOCTH f(X) (maddepenimanbayto QyHKIHIO); 6) Haiitu
matematnaeckoe oxunanne M (X); 6) wmaiitu mucnepemo D(X); 2) maittn  cpemmee

KBQJPaTHYECKOE  OTKIOHeHue O (X ) . Tocrpouts rpaduku  QyHKIMHT F(X) u f (X) .
0, mpu x<0
F(x)=42x* mpu 0<x< 21
1
1, nopm Xx>=
P 2

OK3aMeHaTop VYmapxamkuesa JLK.
« » 2019 3aB. kadeapoit I'ayaes A.M.

MH}MCTEPCTBO OBPA3OBAHI/Iﬂ 41 HAVKH?OCCHVICKOVI dzEI[EPAL[HH
I'POSHEHCKHNU I'OCY IAPCTBEHHbBIN HEOTAHOUW TEXHUIYECKNWM YHUBEPCUTET
nMeHu akajgeMmuka M. JI. MIIIHOHIIIMKOBA

JucuurimHa MartemaTnka
Wncrutyr WHI' I'pymmsr HT,HTC cemectp |1
Buter Ne 16

1. HopmanbHBIi 3aKOH pacIpeneaeHus CITyIaifHbIX BETHIHH.

2.

TIMonbpackiBarotes 5 Moner. HaifTu BeposTHOCTH TOrO, 4TO BhINAJIO GONEE ABYX TEPOOB.

3. I/ICCHCILOBaTI; Ha CXOIUMOCTh p;mbl:

z—mi AYLiny

1 (n+3)

=2 o (I (2 + 1)y 3y 40

4. Hwmerotcs 1Be OIMHAKOBBIE YPHBI: B MEPBOi 4 OENbIX U 5 YepHBIX IIAPOB; BO BTOPOii 5 OeNbIX 1 6 YepHBIX.

W3 xaxnoi ypHBI U3BJIEKAIOTCS IO ONHOMY 11apy. Hailtu BepoSTHOCTb TOr0, YTO U3BJIEUEHHBIE IIAPBI
OyIyT pa3HbIX I[BETOB.

5. Crydaiinas Benmnuuaa X 3amaHa QyHKIMei pacnpenenenns (X) Haittu a) IUIOTHOCTb BEPOSTHOCTU

1.
2.

f (X); 6)maremarnueckoe oxunarmme M (X); ) macnepcumio D(X); 2) cpemnee xanparuueckoe

orkonenne G (X)) . Tocrpours rpaduxu dynxmmit F(X) u f(X).
0, mpu X<0
2

F(x)= % mpi 0<x<3

1, mpu X >3

DK3aMeHaTop Ymapxamxuena JI.K.
<« » 2019 3aB. kadeapoii l'ayaes A.M.
MHHHCTEPCTBO OBPA30OBAHIMS U HAYKU POCCHUICKOM ®EEPALIMNA
'PO3HEHCKUI I'OCY JAPCTBEHHbIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
nMeHH akajgemuka M. JI. MunmmoHImKoBa

JucrunnHa Martematnka
Wuctutyt UHr I'pynmsr HT,HTC cemecrp Il
Buner Ne 17

YucaoBeie XapPAKTCPUCTUKU HCTIPCPBIBHBIX CJ'Iy‘IaI\/'IHLIX BCIINYMH.

JIBa paBHOCHJIBHBIX IIaXMAaTHCTa UrPalOT B MIaXMaThl. UTO BepOsITHEE BBIMIPATh HE MEHEE ABYX MapTUil U3
4eThIPEX WM He MeHee Tpéx maptuii u3 msatu?  (Hidbu Bo BHUMaHue He Oepyrcs).
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3. B I kop3une 6 Genbix u 5 yepHbIX mapos; Bo || kop3une — 3 Oenbix U 2 YepHBIX mapa. 13 xaxaoi
ypHBI OepyT mo omHoMy miapy. KakoBa BepOSTHOCTH TOTO, YTO 3TO IIAphl Pa3HBIX IBETOB —
coObITHE A; OIUHAKOBBIX IIBETOB — COOBITHE B?

4. Jlan psn pacrpeienenus JUCKPETHOM caydaitoi Benmanabl X

X | 1] 38]5 |6
p L] 2 13
70777

a) IocTponTts MHOrOYTrONBHUK pactpeneneHus; Haiu: 6) MaTematHaeckoe oxunanue M (X ) ; 8)

macniepenio D(X); 2) cpennee ksanpatnueckoe orkionenne O (X).

. 1 '
5 I/ICCJ'IeHOBaTL 1 XoauMOCTP Py JIBL: . 6) Z( arctg ) ) ) i
I \/n +3n = n 46
2 n
OK3aMeHaTop VYmapxamxuera JLK.
<« » 2019 3aB. kadenpoii lavyaeB A.M.

MI/IHI/ICTEPCTBO OBPA3OBAHI/IV51 N HAYKHU \POCCI/H\/'ICKOI\/'I CIZE)IEPAHI/II/I
I'POHEHCKUU I'OCY JAPCTBEHHBIN HEOTAHOM TEXHUYECKHUMW YHUBEPCUTET
nMeHHu akajgemuka M. JI. MIWIIHOHIIIMKOBA

JucuumimHa MartemaTnka
WuctuTyT VHI' I'pymmst HT,HTC cemecrp Il
Buer Ne 18
1. ®Dyakuus pacmnpeneneHus U INTOTHOCTh BEPOSITHOCTH HENIPEPHIBHOM CIydaitHO

BCIIMYHMHBI.

2. Urpanbhyto kocTh nopdpackiBatot 15 pa3. KakoBa BeposSTHOCTb, 4TO 6 OUKOB BBINa/IET POBHO 8 pas.
3. HccnenoBaTh Ha CXOIMMOCTD PSIIBL:

a)z\/ﬁ 6)Z(tg—)3n B)ZS“ (n+2)' i

4. B mara3uH moctynarmT JaMIbl U3 Tpex 3aBonoB: 45% c mepsoro 3aBoaa; 40% - co Broporo u 15% - ¢
tperbero. [Ipoxykius nepsoro 3aBozxa conepxut 70% crangapTHbIX Jami, Broporo — 80%, tpersero 90%.
Haiinure BeposATHOCTE TOrO, 4TO JaMIIa, KyIUIEHHAs! B MAara3uHe, OKaXKeTcsl CTaHIapTHOM.

§  Quiaiityg By X 3y01,H, OYHKIW iy orpelereifly [ (X)) (THT Ikl Hy U i)

Tpebyetcsi: a) Haiith miortHocTs BepostHocTr T (X) (mudpepentmansayio Gpynkumio); 6) Haiitu

martematudeckoe oxunanne M (X); 6) naiitu nucnepcuro D(X); 2) maittu cpennee kBaapatnueckoe

0, mpm x<0
orknonenne G(X) . F(x):sz, npu 0<x<1
1, npm x>1
DK3aMeHaTOp Ymapxamxuena JL.K.
«  » 2019 3aB. kadenpon l'auaeB A.M.

MI/IHI/ICTliPCTBO OEPA3OBAHI/Iﬂ u HAYKH}’OCCHVICKOVI ?EI[EPAL[HI/I
I'POBHEHCKWU I'OCY JAPCTBEHHbBIV HE®TSHOUW TEXHUYECKNI YHUBEPCUTET
nMeHH akajgemuka M. JI. MuimnoHImkoBa

JuctunnmnHa MaremaTtuka
Wuctutyt WUHI I'pynmsr HT,HTC cemectp |1
Buner Ne 19
1. BeposTHOCTH IOMa aHus B 33JJaHHBI WHTEPBAT HOPMAIBHO PaCIPEIeIeHHON CITyYaitHOMI

BCIIMYUHBI.
2. BepOSITHOCTI) nonagaHvsl B MHUIICHb MPU OAHOM BBICTPEIC A HAAHHOI'O CTPEJIKA paBHA 0,7 Haiitn

BEPOSTHOCTB TOTO, YTO IPH D BEICTpENaxX MPOM3OWAET HEe MEHee ABYX NONalaHUi B MULICHD.
3. HccrmenoBath Ha CXOOMMOCTE PSIBL:

2Nz
a); 2,11 )2(2 )l B)é:; ! 1“)23(2” 1
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4. B smuxke 16 neraneii, cpenu kotopbix 11 okpamrenHbix. COOpIMK Haygady u3Biekaer 2 aeraiu. Haiitu
BEPOSTHOCTH TOT'O, YTO U3BJICUEHHBIE I€TAIN OKaKYTCS OKpaIlleHHBIMU.

5. Cnyuaiinas Benmnumaa X 3amaHa QyHKIHMeit pacipenenenns F (X) Haittu a) IJIOTHOCTb BEPOSTHOCTH

f (X); 6) maremarnueckoe oxumarue M (X); 8) micnepemo D(X) ; 2) cpennee xBamparnueckoe

orxnonenne G (LX) . Hocrpours rpaduxn dynxmmin F(X) u T (X). 0, mu x<0 .
F(x)=42x, npu Osx<E
1
1, X> =
1pu 2
DK3aMeHaTop Ymapxamxuesa JLK.
<« » 2019 3aB. kadenpoit lavaeB A.M.

MHWHHUCTEPCTBO OBPA3OBAHIMS 1 HAYKHU IjOCCI/II?'ICKOP'I OEJIEPALINN
I'PO3HEHCKHWHN I'OCY AAPCTBEHHbBINM HEOGTAHOU TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M. JI. MuninoHmkoBa

JucuuniuHa Marematuka
Wncrutyt VHI' I'pynmst HT ,HTC cemecrp Il
Buer Ne 20

1. Hcnons3zoBanue ¢pyHkiuu Jlamnaca B cxeme OBTOPHBIX McnbITaHui. 3akoH [TyaccoHa.

2. HBa PaBHOCUJIBHBIX IIaXMaTUCTa HUI'PpArOT B HIaXMaThbl. Yro BEPOATHEC BLIMI'PATh OJHY IMAapTUIO U3 ABYX
WK JBe mapTuu u3 4erbipex? (Huubu BO BHUMaHUE He GepyTest).

3. HccnenoBaTh Ha CXOOUMOCTD PSIJIBL:

o0

) 1 . 7n . 0 2n+2 . 0 (n2+5n+8\n
a);%/n—z ’6)28”-n7’3);(n—2)!’ F)zl 3n -2 J' '

n=1 n=1

4. B 6apabane 40 mapos: 20 Genbix, 12 KpacHbIX, OcTajbHbIE YepHbIe. KakoBa BEpOSTHOCTh BBIHYTH [[BETHON
1Iap, ecay BEIHUMACTCS OJMH Iap?

5. Jlau psj pacnpe/esieHus AUCKPETHOM cilydaitnoit Benuuuabl X

X | 3]0 1]5

P 02|01 01]06

@) TlocTponTh MHOrOYrOMBHHK pacpeneserus; Haiiru: ©) marematnaeckoe oxumanue M (X); 6)

mucriepcmio D(X); ) cpemmee kBapparueckoe oronerme G (X).

DK3aMeHaTop Ymapxamxuena JL.K.
<« » 2019 3aB. kadenpoit lavaes A.M.

Kputepuu oueHkM (6 pamkax npomedsicymounou ammecmayuu)
Pecnamenmom BPC  kagedpvr «Bvicwias u npukiaouas mamemamura» oOmeem
CmyOeHma Ha SK3aMeHe OYeHUBAemcs no S-0auibHOU wKae.

KpuTtepuii oueHKH oTBEeTa HA IK3aMeHe:
— 5 fa/moB TONyYaeT CTYACHT, NPOJEMOHCTPHPOBABLIMK IIOJHOE BIIAJCHUE 3HAHHAMHU B
COOTBETCTBUH C TPeOOBaHUSIMHU y4eOHOM MPOrpaMMBbl, T.€. PEHIMBIINK Bce 3aAaHus 0e3 OmHOoK
B JIOTHYECKUX PACCYKJCHUSIX U B 000CHOBAHUH PEIICHHUS;
— 4 6aj1a MoJTy4aeT CTYACHT, KOTOPBIA MpPU MOJHOM BIIAJACHUH 3HAHUSMHU B COOTBETCTBHHU C
TpeOOBaHUAMHU Y4eOHOW MPOTrpaMMBbl JOMYCTHJI OTAEIbHBbIE HECYIIECTBEHHbIE OIIMOKH 10O
NPUBEJICHHBIE UM pelIeHHs He0CTaTOYHO 000 CHOBAHHI,
— 3 0a/1a MoJTyyaeT CTYAEHT NP HEMOJHOM H3JI05KEHUH MOJyYeHHBIX 3HAHUM, JOMYCTUBIINN
[pU 3TOM OTAEJbHBIE CYIIECTBEHHbIE OINOKY;
— 2 0ajja nojdydaeT CTYAEHT MpHU OECCHCTEMHOM H3JIOKEHUM MaTepHaja, JOIMyCKalolmuii
CYIIECTBEHHbIE OLIMOKH, KOTOPBIE MOTYT MpPEMsITCTBOBAaTh YCBOCHHUIO JajibHeHIeld yueOHOM
UH(pOpMaLUH.
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