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HOACHUTEJIbBHASA 3AIIMCKA

Ilenv ¢honoa ouenounvix cpeocme. OUEHOUHBIE CPENCTBA INPEAHA3HAYCHBI
JUTSL KOHTPOJISL M OLIEHKU 00pa30BaTENIbHBIX JTOCTHXKEHHI 00yYaroIINXCcs, OCBOUBIIHNX
nporpamMmmy yueOHoM gucuumiuabsl «EH.01 Marematukay. Ilepedenb BuOB
OLICHOYHBIX CPEJICTB COOTBETCTBYET Paboueil mporpaMMe AUCLHMILIAHBI.

@oH/I OLEHOYHBIX CPEACTB BKIIOYACT KOHTPOJBbHBIE MaTEpUalbl IS
MPOBEJICHUS TEKYUIEro KOHTpoJis B (opMme 3a7ady U MPOMEXKYTOUHOM aTTecTallid B
dbopme 3amad K 3a4ery.

Cmpykmypa u coodepycanue 3adanuini — 3a7aHusi pa3paboOTaHbl B
COOTBETCTBUHU ¢ paboueil mporpammont qucuumuinabl «kEH.01 MaTtematukay.



1.HIACHOPT ®OHIA OLHEHOYHBIX CPEACTB

Pe3ynpTraToM OCBOEHHS Y4EOHOW NHUCLUMIUIMHBI SBISIOTCS MPEIYyCMOTPEHHBIE
OI'OC no cnenuaJbHOCTH yYMEHMS M 3HAHMS, HANpaBlI€HHble Ha (POPMHUpPOBAHUE
001X U Mpo(ecCHOHATBbHBIX KOMIIETEHIIUM.

Tabnuua 1

Kogx wu copepxanue

[Inanupyemsle

HaunmenoBaunue

KOMIIETEHIINH pe3ynbTaThl 00y4eHUs OIICHOYHBIX CPEJ/ICTB
/11
OK 1. Ilonnmats 3HaTh: donp TECTOBBIX
CYIIHOCTh MU COIMAJbHYIO 1. 3HAYEHUE 3aaHUI:
3HAYUMOCTh CBOEH Oynyiuel | MaTeMaTuKu B KM mno paznmeny 1.
npodeccur, MPOSBIATH K HeH | mpodeccuoHaIbHOM OyHKIMOHAIbHAS
YCTOWYMBBIN UHTEpEC. NEeSTeIbHOCTH W IPH | 3aBUCUMOCTb M TIpeJel
OK 2. OpranuzoBbIBaTh | OCBOEHUH (GyHKIMH.
COOCTBEHHYIO  JIESATEIBHOCTh, | MPO(EeCcCHOHATBHOM KM mo paznmeny 2.
BBIOMpATh THUIIOBBIE METOJBI W | 00pa30BaTEIbHOMN Huddepenumansaoe
CHOCOObI BBITIOJTHEHUSI | TIPOTPaMMBI; WCUHCITICHUS
npodeccrnoHalIbHBIX 3az1ay, 2. OCHOBHBIE KM mno pazneny 3.
OIICHMBAaTh MX BBINOJIHEHHE U | MaTeMaTH4yeckue MeTojbl | IHTerpanbHOE HCUUCIIEHUE
Ka4yeCTBO. pemeHus TIPUKIIATHBIX KM no paszgeny 4.
OK 3. [Ilpunumars | 3a1a4 B obnactu | Teopuss  BEpPOSITHOCTH U
pelieHus B CTaHJAPTHBIX U | IpodecCHOHaIbHOM MaTeMaTh4ecKasi CTaTUCTHKA
HECTaHJAPTHBIX CHUTyallUAX W | ACSITEIbHOCTH; KM no pazgeny 5.
HECTH 32 HUX OTBETCTBEHHOCT. 3. OCHOBHBIE IIpumeHeHue

OK 4. OcyiiecTBasiTh

IOHATHUA U METOJAbI TCOPHUU

MaTeMaTU4YCCKUX METOJ0B B

TOUCK u WCIOJIb30BAHHUE | BEPOSITHOCTEN U | mpodeCcCHOHATBHOU
uHpopmanuy,  HeoOXOIUMOI | MaTeMaTU4ecKoi JeSITEIbBHOCTH CpeIHero
TUIS 3¢ (dEeKTUBHOIO | CTaTUCTUKU; MeZrepcoHarna.
BBITIOJTHEHUS 4. OCHOBBI
npodeccuoHalIbHBIX 3aja4, | HHTETPaJIbHOTO u 3a4yeT
poheCCHOHANTBHOTO M JIMYHOTO | nuddepeHIrnaIbHOTO
pa3BUTHUSL UCUHCIICHUSI.
OK 8. CamocTtosTenbHo
OTIPEeIATh 3a/1aun
podeccruoHaIbHOTO u
JTUYHOCTHOTO pa3BUTHS,
3aHUMATbHCA
camo00pazoBaHUEM, OCO3HAHHO
IUIAHUPOBATh M OCYIIECTBIATH
MOBBIIIEHUE KBaTU(UKAIIWH.
OK 9.
OpueHTHpOBaThCSI B YCIOBHSX
CMEHBI TEXHOJIOT Ui B
npodeccruoHaIbHON
NeSITEeTbHOCTH.
IIK 1.3. YyacTBOBaTh B YMeTs: Komnuekr
MIPOBEICHUHN npoUIaKTUKA 1. pemiarthb NPaKTHYECKUX 3aJaHU U3
MH(EKIIMOHHBIX W | IpUKJIaaHble  3a7Jauyd B | yueOHUKa B.IL
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HeWH(EKIIMOHHBIX
3a00JIEBaHUH.

I[IK 2.1. IIpencraBidthb
WH(OPMALIUIO B TOHSATHOM JIISI
MalUeHTa BUJIE, OOBSACHATh EMY
CyTh BMEIIATEIIbCTB.

[IK 2.2. OcyiecTBusTh
JIeueOHO- UarHOCTHYSCKIUE

BMEIIATEIbCTBA,
B3aUMOJIEHCTBYs c
y4aCTHUKAMHU neqebHoro
mporecca.

K 2.3. CotpynHuyatb
c B3aUMOICUCTBYIOIIMMHU

OpraHU3alUsAMU U CITYKOaMU.

K 2.4. TIlpumensts
MEIMKAaMEHTO3HBIC CpPEJCTBA B
COOTBETCTBUU C TNPaBWIAMH HX
WCIIOJTb30BAHUS.

IIK 3.1. Oka3biBaTh
JTOBpavyeOHYI0 TOMOIIb  TpHU
HEOTJIO)KHBIX  COCTOSIHUSAX M
TpaBMax.

K 3.3.
BsanMonencTBoBaTh ¢ WieHaMU
npodecCHoHANBHOW OpHUTaabl U
JT0OPOBOJIBHBIMU
MOMOIIHUKAMU B YCJOBHSX
YPE3BbIYANHBIX CUTYaAIIUM.

obnactu
npodeccroHanbHOM
JeSTEIIbHOCTH,

OwmenpueHko«MaremMaTuka»:




2. ®DOPMbI KOHTPOJIAA 1 OUEHUBAHUWA 3JIEMEHTOB
YYEBHOU JUCHUITIMHbI

B pesynmprare Tekymiel arrectaMM 1O Y4eOHOH IUCHMIUIMHE OCYIIECTBISCTCS
KOMIUIEKCHAs IPOBEpKa CIEAYIONINX YMEHUH U 3HAHUH, a TAKKe AUHAMHUKA (POPMHUPOBAHUS OOIINX
1 TIpo(eCCUOHATBHBIX KOMITETECHITUH.

Tabmuna 2
Paznen / Tema ydeOHOM [IpoBepsiembie dopma TeKymero KOHTPOJIs
JHUCHUILINHBI V, 3,0K, IIK 1 OIICHUBAHUS
Paznen 1. ®yukumonansHas | OK 1-4, OK 8-9, IIK | KUMsl mno pasgeny 1 B dopme
3aBUCHUMOCTh u npexaen | 1.3, TIK 2.1-2.4, TIK 3.1, | 3amgau
GbyHKINH. 3.3, V1, 31.

Pazgen 2. luddepennuansHoe
NCUYUCJIICHUA

OK 1-4, OK 8-9, IIK
1.3, 11K 2.1-2.4, TIK 3.1,
3.3, V1, 32.

KWMsI 1o pazaeny 2 B popme
3a1a4

Pasnen 3.
UCUUCIIEHUE

NHterpansHoe

OK 1-4, OK 8-9, TIK
1.3, TIK 2.1-2.4, TIK 3.1,
3.3, V1, 32.

KWMsI 1o pazaeny 3 B popme
3amaq

Paznen 4. Teopust BeposiTHOCTH
1 MareMaTndeckas CTaTuCTUKa

OK 1-4, OK 8-9, TIK
1.3, TIK 2.1-2.4, TIK 3.1,
3.3, V1,33,

KWMsI 1o pazaeny 4 B popme
CUTYaITMOHHBIX 3a/1a4.

Paznen 5. [Ipumenenne | OK 1-4, OK 8-9, TIK | KUMs1 mno pasmeny 5 B dopme
Marematudeckux wmetonoB B | 1.3, [IK 2.1-2.4, TIK 3.1, | cuTyalnOHHBIX 3a7ad4.
npodeccHoHaTbHOM 3.3, V1, 32.

JIEeITEILHOCTH CpEIHEero

MeIIepcoHanIa.




3. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA TEKYIIEI'O
KOHTPOJISAA YCHEBAEMOCTHA

3.1 TunoBsbie 3aganus s ouenku 3Hanu OK 1-4, OK 8-9, 11K 1.3, IIK
2.1-24,1IK 3.1, 3.3, V1, 31.
KVMBI 1o pa3zneny 1. @yHKIIMOHAIbHASI 3aBUCUMOCTD U IIpeen (yHKIHH.
[TocTpoiiTe rpaduk GyHKUINN U IEPEUUCTUTE CBOMCTBA.
1. y =2x—3;
e EEEEEEy e Oteer: D(Y)=R; E(y)=R; oOmiero Buma; Bo3pacraroiias; He

s L/ OrpaHMYCHA; HE IEPUOIUYECKasl.

2.  y=3x3-4
; Oteer: D(Y)=R; E(y)=R; o6mero Buma, Bo3pacTamomasi; He

OIrpaHHU4Y€HA,; HC IEPUOANYCCKA.

3 2 10 1 2 3 4

3. y=x%?-2x+1;
7 [ Otreer: D(y)=R; E(y)=(0;+x); ob6mero Buma; yoObiBaer (-

L I oo, ]),Bo3pacraert (1,+o0);orpanuyeHa cau3y y=0; He epuoJruecKasl.

4. y=-x*+x;
Otset: D(y)=R; E(y)=(-, 0.25); obmero Buaa; Bo3pactaer (-oo; 0.5/ yowiBaer (0.5; +o);
8



orpanmnueHa cBepxy Y=0.25; He nmepuoanyeckas.

n

'
o

5. y =vVx +4+4;

Oteer: D(y)=[-4;, +w); E(y)=[4; +w); obmero Buma;

BO3pacTarouias, OrpaHH4YcHaA CHI/I3yy=4; HE MCPUOJUYUCCKAA.

(e o]

=l

ICREN SER O R )

N

320l 1 23 4 50

I -1 ] I |

x? ]
6' y - ? - 11
Otser: D(Y)=R; E(y)=[-1; +o);ueTnas; yobiBact(-c0, 0/Bo3pacraer((); +o0); oOrpaHuueHa

cHu3y Y=-1; He nmepuoanyecKas.

8 f

7 y =Vx% — 6x + 5;
Otsert: D(y)=R; E(y)=(0; +o0);00111er0 BHIa; yObIBaeT(-00,

5 ] 1]Bo3pacraet(5; +o); orpanmuena cauzy y=0; He mepuoIeCKasl.




Otset: D(y)=[-5; 5]; E(y)=(1; 6); ueTHas; Bo3pacraer [-

5; 0] yosiBaer (0; 5]; orpanuucna: cepxy Yy=6, cHuzyy=1; He

nepuonuecKast.

OtBer: D(Y)=(-0; 1) U (1;+); E(y)=(-0; U (1;+0);

o01ero BuIa; yObIBaroIas; He OrpaHUYEHA; HE TIEPHOINYECKas.

Otser: D(y)=(-0; 0) U (0;+0); E()=(-0; U (-L;-+o0);

o01ero BuIa; yobIBaroIas;He OrpaHUueHa; He TIEPHOINYECKas.

8. y =V25 —x?% +1;
4
3 >
x+1
S YEID
5 0
.3_'
1
10. y:;_
-4 0 2
4 \\
\

10



Otser: D(y)=(-o0; 0) U (0;+); E(y)= (0;+w);

yerHasi; BospactaeT (-oo; 0),yObiBaet((); +o0);orpaHuycHa

gy

cau3zy Y=0; He mepuorIecKasl.

e

i

12.  y = 2cos(x — g);

y Oteer: D(y)=R; E(y)=[-2;+2]; o6mero Bwuna;
-~ (m/3.2)  Bospactact [-22/3; n/3),y6miBact[x/3; 4nl3);orpanmucHa:

/\ : : 2A —— CBepXy y=2, cHu3y Y=-2; mepuoandecKas =2z,
:I:_\: IR
[5":\: o\

AV

(—2m/3, —2)

13. y= 3silnx + 4;

Oteer: D(Y)=R; E(y)=[1;7]; o6mero Buna;

1 s s —— Bospacraer [-7/2; n/2),yGwiBact[x/2; 3m/2);orpanmucHa:

o2}

cBepxy Y=7, cuuzy y=1; nepuonuveckasl=2r.

(4]

il
I.-r_\-
=
s
s

),

L

LY

14, y = cos4x;
Otset: D(y)=R; E(y)=[-1;1]; uetnas; Bo3pacrtaer [-7/4; 0), yosiBaer [0, 7/4); orpaHuveHa:

cBepxy Y=1, cauzy y=-1; nepuoauueckas T=n/2.

11



MM

15.  y =log,(x — 2);

Oteer: D(y)=(2; +w); E(y)=R; obOmero Buaa;

BO3pacCTarouias; He OrpaHMYCHA,; HC IICPUOJNICCKaA.

12



3.2 TunoBsble 3aganus ajs ouenku 3Hanu OK 1-4, OK 8-9, 11K 1.3, IIK
2.1-2.4,1IK 3.1, 3.3, V1, 31.

KVMBI 1o paszneny 2. AuddepeHunanbHoe HCUUCIEHUS.
Haiigure nuddepennman pyHkuum.

__1 2, 1.
1. y—2x6+3x t5
Pemenue:

1 1 1
y=55+3x"+—5=cx"+3x" +x7*

2x° x% 2

1
dy =y'dx = (Ex_6 + 3x?% + x‘4) dx

1
dy = (—6 * Ex_6_1 + 2% 3x27 1+ (—4) * x‘4_1) dx

dy = (—=3x77 + 6x — 4x~°)dx
Otser:dy = (—3x77 + 6x — 4x~°)dx.

2 — COSX;
2x+1
Pemenue:
cos x \'
dy:ydx:(2x+1)
cosx'*(2x+1) — (2x +1)" * cosx
dy = dx
(2x + 1)
dv = —sinx* (2x +1) — 2 « cosxd
Y= (2x + 1)2 X
A __ —sinx(2x+1)-2cosx
OtBet:dy = 21D d
3. y=0Bx"-8)(*+5);
Pemenue:

dy =y'dx = ((3x*> —8)(x? +5))"dx
dy = ((E}x2 —8) x (x> +5) + ((x* +5) » 3x2 — 8))) dx

dy = ((2 *3x27) «(x?+5)+ ((2 *x271) % (3x?% — 8))) dx

dy = (6x(x? + 5) + 2x(3x? — 8))dx
Otser:dy = (6x(x% + 5) + 2x(3x% — 8))dx.
sinx+cosx
4., y=—7c
Pemenne:

sinx + cosx
dy = y'dx = ( z )’dx

J _(sinx_l_cosx),d
Y=\ 5 )

13



d (cos X sin x)
= — X
Y 5 5
cosx —sinx

dy = dx
OTBCT:dy — cosx;smxd
5. y=x%*+1)%
Penrenue:

dy = y'dx = ((x* + 1)°) dx
dy =9 (x> + 1)1« (x> —1)dx
dy =9 (x*+1)° 1« (2xx* Ddx
dy = 9% (x% + 1)8 x 2xdx
dy = 18x(x? + 1)8dx
Otset:dy = 18x(x? + 1)8dx.

23x5—4x*
6. y= cosx '
Pemenue:
v = vy = 23x° — 4x* .
y=yex= coSXx *
(23x° — 4x*) * cosx + (cos x) * (23x° — 4x%)
dy = dx
(cos x)?
(5%23x°7 1 —4 x4x* 1) xcosx +sinx * (23x° — 4x%)
dy = dx
(cos x)?2
(115x* — 16x3) cosx + (23x> — 4x*) sinx
dy = dx
(cos x)?2
Orper:dy = (115x*-16x3) (:((22::)(223955—4354) sin x doc.
1. y = V3 + 3;
Pemenue:

dy =y'dx = (3\/x3 + 3) "dx
1
dy = ((x3 +3 )5) "dx
1 14
dy = (g* (x3+3)37 " % (a3 +3)’)dx
1 _2
dy = (§ (x3+3) 3% (3x2)> dx

Ortser: dy = (xz(x3 +3 )_2?) dx.
8. y=log,(4x*);
14



Pemenue:
dy = y'dx = (log,(4x*)) dx

dy = 4x*)'d
Y 4x41n4*( x")'dx
_ 4-1
dy_4x4ln4*4*4x dx
dy = 16x3d
Y= axtma O
dy = * d
y_xln4 X
OtBet:dy = xl‘:14 dx.

9. y = 4sinx + 3 cos x;
Pemenue:
dy = y'dx = (4sinx + 3cosx)'dx
dy = (4cosx — 3sinx)dx
Otser:dy = (4 cosx — 3sinx)dx.
10. y = (e* +6)°.
Pemenue:
dy = y'dx = ((e* + 6)®)'dx
dy = (6% (e¥+6)°1x(e* —6))dx
dy = (6 x (e* + 6)° * eX)dx
dy = 6e*(e* + 6)°dx
Otset:dy = 6e*(e* + 6)°dx.
Breruncnure npubimkeHHOE 3HAYCHHE ¢ TTOMOIIBIO Tuddepennnana.
11.  3/125,8;
Pemenue:
Hy>xH0 Bocmosib3oBaThCst (hopmMyIoit mpuOIMKEeHHOTO BHIYUCICHHS KOPHEH:

Ax
VxtAx = Vot ——

n* Yx
[lomaraem x=125; Ax=0,8; n=3.
Y125,8 ~ /125 + 0,8 ~ V125 + O A VTZE4+—
’ ’ 3 x 312531 3 x 1252
~ 5 .~ 5+40,01066(6) ~ 5,01067
+ 3 %25 + (6)

Ortser:5,01067.
12. 5,2%:
Pemntenue:

HyxHo Bocnonib3oBathest (popMynoit mpuOIMKEHHOTO BRIYUCIICHUS CTEIICHEH:

15



(x+A)" = x"+n*x""1xAx
[Tomaraem Xx=5; Ax=0,2; n=4.

~(54+02)*~5*+4x53%0,2 = 625+4%*125%0,2 ~ 625 + 100
~ 725
OtBer:725.

13. /624,9;
Pemenne:
Hy>xHo BOCIOJIb30BaThCs (HOPMYII0i MPUOIMIKEHHOTO BEIYMCICHUS KOPHEH:
Ax
n n
Jx tAx = Vx + — 1
n * /x

[Momaraem Xx=625; Ax=0,1; n=2.

J624,9 ~ /625 — 0,1 ~ V625 o1 25 — o1
" 2625 2%25 50

~ 25—0,002 = 24,998

OrBer:24,998.

5 )

14. 1/-31,3;

Penrenue:

Hy»xHo Bociosib30BaThest (popMyIioi mpuOIMKEHHOTO BRIYUCIICHHS KOPHEH:

Ax
Vxtdx = Vot ——
n* x

[Momaraem x=32; Ax=0,7; n=5.

0,7 0,7
[~31,3 ~ —3/32 0, ~—( 2—;)z—(2— ' )
5 « 3/324 5x16

0,7
~— (2 80) ~ —(2 — 0,00875) ~ —1,99125

OrtBer:-1,99125.

15. 1,953

Pemenne:

Hy>xH0 Bocmiosib30BaThCs (hOpMyIToil mpuOIMKEHHOTO BBIYUCIICHHS CTETICHEH :
(x+A)" = x"+n*x"1xAx

[Tomaraem x=2; Ax=0,05; n=3.

1,953 ~ (2—-0,05)3 =23 -3%231%x005~8—-3%2%2%0,05~8-0,6
~ 7,4
Otser:7,4.

16



3.3 TunoBsble 3aganus ajs ouenku 3Hanu OK 1-4, OK 8-9, 11K 1.3, IIK
2.1-2.4,1IK 3.1, 3.3, V1, 31.
KVMBI1 no pazaeny 3. UHTErpaibHOE HCUNUCIICHUE
Haiinure HeonpeneneHHbIi HHTETPAIL.
1. [(2x3 —12x% +20x — 11)dx;
Pemenue:
2x3+1 12x2+1 20x1+1

[(2x3 —12x% + 20x* — 11)dx = — + —11x =
3+1 2+1 1+1

2x*  12x3  20x2
X X + X
4 3 2
4
OTBGTI% —4x3 +10x*> —11x+ C.
2. [(15x* + 3 cos x)dx;

Pemenne:

4
—11x=x7—4x3+10x2+C

15x4*1 2 15x°
4+ 1 + 3sinx =
=3x°+3sinx+ C

Oteert: 3x° + 3sinx + C
3. [J(Vx+20x—7)dx;

+ 3sinx

j(le4 + 3 cosx)dx =

Pemrenue:
Z+1 1+1
1 X4 20x
K — = 2 1_ = —
j(\/;+20x 7)dx j(x4+20x 7)dx l+1+ 171 7x
5 s *
A ot 7x4c
5 5 X = z X X
4
5
OTBeTZi; +10x2 —-7x+C.
4.  [(18x° — x + 2)dx;
Pemenue:
18x5+1 x1+1 18X6 X2
18x> — x1 4+ 2)dx = — +2x = ——+2
J(xx)x5+11+1x62x
2
6 X
= 3x —?+2x+C
OtBeT:3x° — x?z +2x+C.
5. [(8x®—3x%+x — Ddx;
Pemenne:
J(83 i a x3+1 3x2+1+x1+1
x> —3x“+x— x = — - X
3+1 2+1 141
_8x4 3x3_|_x2 e 3+x2 ic
—Ty 3 Ty XTI

2
Oteet:2x% — x3 +x? —x+C.
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6. [J(2Vx3—6VxZ+x—1)dx;

Pemrenue:
3 2
j(zx/ — 63/x2 +x—1)dx—f(2x2—6x3+x1—1)dx
2x2 1 63 5*1 x1t1 2x§ 6x§ x?
___|_1 __|_1 1+1_x_ 5 B 5 +7_x
2 3 2 3
5 5 5 5
2 % 2x2 3*6x3_|_x2 4x2 18x3_|_x2 ic
~ 5 5 2 YT 5 "5 T2 77
5 5
OTBGT—+1SX3+%2—X+C.
7. [(24x® — 8x3 + 12x)dx;
Pemrenue:

24x5+1 8x3+1 12x1+1

— +
5+41 34+1 1+1
24x°  8x* 12x2

— _ :46_24 2
6 4+2 X x*+6x“+C

OtBer:4x® — 2x* + 6x2% + C.
8.  [(5sinx + 3cosx)dx;
Penrenue:

j(24x5 —8x3 + 12x)dx =

J(Ssinx + 3cosx)dx = =5cosx + 3sinx + C

OtBer:—5cosx + 3sinx + C.

9.  [(x—9)%dx;

Pemenue:
t=x-9 £6+1 ¢7 (x—9)7
—_ 9 6d = = 6dt = = - C
j(x )°dx dt = dx j cx1_ 7 7
OTBeT( + C.
10.  [(2x* 5 12)5 3dx.
Pemenue:
t =2x*+ 12 ; 1 ]
dt = 8x3dx t t t
2x* +12)° x3dx = = | —dt= -
f(x )" xtdx oy Ot 8§ T8+5+1) B8+6
8
(2x* + 12)°
= + C
48
OTtBeT M+C.

Brruucnute onpeienieHHbIN HHTErpal.
11. f_11(4x3 + 3x?% — 1)dx;
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Pemenne:

! 1
j (4x3 +3x% — 1)dx = (
-1

-1

4x3+1 3x2+1
3417 2+1 x)

= (x*+x3 - x)I_l1

-1
=@ 1P - 1) = (D' + (D - (- =2-1=1

Ortsert:1.
1 4_3 5 i .
12. [ (3x* = VaB + ) dx;
Pemenue:
1 5 1 1 5
f(3x4—\/x5+—3>dx=j (3x4—x§+x_3)dx
0 x 0
3x*t1 x§+1_|_x_3+1 1 [3x° xg_l_x_2 1
4+1 5,1 -3+1J[0 \ 5 &8 -=2]f0
3 3
3x1° 13 172 3x0° 03 072
"\ 5 &8 2]\ 5 8 2
3 3
_3 3 1_24—15—20_ 11_ 0275
5 8 2 40 40 7
Ortsert:-0,275.
13.  [J(2x — 6)*dx
Pemenue:
t=2x—-6 t;=2%x3—-6=0
3 0 +4
dt =2dx t,=2%x2—-6=-2 t
— A4 — 2 — —
L(Zx 6)*dx dt j de
dx = — 2
2
B t4+1 0 B t5 0 _05 (_2)5_32_32
C2x(4+1)|-2" 2x5/-2 10 10 10
OrtBer:3,2.
14. f01(3+4x)2dx;
Pemenne:
t=34+4x t;=34+4x1=7
1 7 42
dt =4dx t,=34+4x0=3 t
2 — 2 — _
f(3+4x) dx = dt —f 4dx
0 dx = — 3
4
=L7= t* 7=7_3_£=ﬁ=2633(3)
4«2+ 1D[3 433 12 12 12 ’
OtBet:26,33(3).
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15. [ (x - =) dx;

x2

Pemenne:
4 1 4 X1+1 x—2+1 4 x2

—_—— = — 52 = - = | — -1

fz(x x2>dx fz(x x)dx <1+1 —2+1>2 <2+x >

(L) - (Brz) = (5+0) - (2+2) a5 -2

-\ 2 2 a 4 2/ 7 ’

= 5,75
OtBeT:b5,75.

3.4 TunoBsble 3agannus ajs ouenku 3Hanu OK 1-4, OK 8-9, 11K 1.3, IIK
2.1-2.4, 11K 3.1, 3.3, V1, 31.
KHM&1 no pazaeny 4. Teopus BEpOATHOCTH U MaTEMaTUUECKasi CTATUCTHKA.
Pemnre cnenyrommue 3agaum.
1. N3 1000 HoBopoxkaeHHbix 511 okazamuce Manpuukamu. Haiinure
BEPOSITHOCThH POKJICHHS MaJbuMKa U BEPOSITHOCTh POXKICHUS JICBOUKH.
Pemenue:

BepOHTHOCTL POXKIACHUSA MAJIbYMUKA:

P(A) = >11 = 0,511
1000

KonndecTBO HOBOPOXAECHHBIX AEBOUYEK
1000 — 511 = 489
BeposaTHOCTB pOXKIEHUS IEBOYKU:

Ortser:0,511; 0,489.
2. BepostHOoCTh 3a00sieTh TpunmoMm BO Bpems snujaemun paBHa 0,75.
CKONBKO 4YeNOBEK MOXKET 3a00JIeTh ATOW OOJIe3HBIO Ha TMEPBOM Kypce KOJIIEIKa,
ecnu noctynwin yuutbesa 400 yenoBek?

Pemenue:
0,75
200~ 7
x =0,75+%400 = 300
OtBeT:300.

3. Ha nekmum npucyrctByror 100 ctymenToB. M3 HMX MO MaremaTHKe
MMEIOT OLEHKY «OTINYHO» 20 4enoBeK, «xopomo» — 50, «yI0BIECTBOPUTEIBHO)» —
24 m «HEYIOBJIETBOPUTEIBLHO» — 6. KakoBa BEpOSITHOCTH TOTO, YTO BbI3BAHHBIN
HayTajJ CTYJEHT HEe UMEET 3aJI0JXKEHHOCTEN o MaTeMaTuke?

Pemenne:

BepOHTHOCTB TOr'o, 4TO CTYACHT MMCCT 3aJJOJDKCHHOCTD I1I0 MaTCMAaTHUKE

6
P(A) =——=10,06
A) 100

20



CoOBITHS «CTYEHT UMEET 3aJJ0JKEHHOCThY» U «CTYJEHT HE UMEET
3a10JDKEHHOCTBY SBIIIOTCS MPOTHUBOIIOJIOKHBIMHU, CJIEIOBATENIBHO, CyMMa UX
BEPOSITHOCTEN JJOJIKHA OBITH paBHa 1.
P(A)=1-P(A)=1-0,06=0,94
Ortser:0,94..
4. B samuke 20 mapoB ¢ Homepamu oT | mo 20. KakoBa BEpOSATHOCTH
BBIHYTB IIap ¢ HOMEPOM 377
Pewrenue:
Tak Kak B SIIIMKE OTCYTCTBYET LIAp C HOMEPOM 37, TO BEPOATHOCTH TOT'O YTO, IIap
C TAKUM HOMEPOM OyJieT BbIHYT paBHa (.
Ortger:0.
5. IIpn BrIrOueHun TeneBu3opa Ha 15 kaHamax w3 60 uaer peknama.
KakoBa BEpOATHOCTH HE ONACTh HA pEKIIaMy?
Pemenue:

Ecan nHa 15 Tenekananax uaer pekiaMa, ClIeJ0BaTEIbHO, HA OCTAIbHBIX 45
TeJEKaHaIaX UIET TeJenepeaaya.
BeposiTHOCTH HE TTONacTh HA PEKIIAMY:

P(A)—45—075
60

Ortsert:0,75.

6. B xop3une HaxomsTcs 2 Oenbix U 3 yepHbIX mapa. M3 Hee u3BiIekaroTCs
mIapbl U BO3BpamiarTcs oOpaTtHo. HaliquTe BEpOATHOCTH TOTO, YTO TPHU pasza MO
OyZeT BBIHYT YEepHBIi 1mIap.

Pemenue:
OO6111ee KOTUYECTBO IIAPOB B KOP3UHE - D.

BeposTHOCTH TOT0, UTO TIEPBBIH 11ap OyACT YSPHBIN:

3

BepositHOCTH TOTO, 4TO BTOpOH 11ap Oy/1€T YePHBIN(TIEPBBIM BHIHYTHIN MIAP
OKa3aJics YSPHBIM M €r0 OTJIOKUIIH B CTOPOHY):

2

BepositTHOCTH TOTO, 4TO TpeTHii map OyaeT YepHbIM(J[Ba MEPBHIX BHIHYTHIX IIapa
OKa3aJINCh YSPHBIMH M UX OTJIOKHIIN B CTOPOHY):

1

Bce 3t coObITHS 3aBUCUMBI IPYT OT APYra, COOTBETCTBEHHO BEPOSTHOCTH

JOJKHBI OBITh YMHOKEHBI IPYT Ha Jpyra:

3 2 1 6
P(D) =zx3*3=55=01

Ortser:0,1.
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7. B samuke 10 mapos: 6 Gensix u 4 yepHbiX. Beinynu 2 mapa. Kakosa
BEPOSITHOCTb TOTO, 4TO 00a mapa oesnbie?
Pewrenue:

BeposiTHOCTB TOTO, UTO NEPBBINA 1map OyAeT OebIM:

6

BepositHOCTB TOTO, 4TO BTOpO# 1map Oyner 6enbiM (IepBbIid BEIHYTHIN 1IAp
oKasaJics OeNbIM U €ro OTJIOKUIN B CTOPOHY ):

5
P(B) =§

Bce 3t coObITHS 3aBUCUMBI APYT OT APYra, COOTBETCTBEHHO BEPOSITHOCTH
JOJIKHBI OBITh YMHOXKEHBI IPYT Ha JIpyra:

6 5 30
P(C)=—+==—=0,33(3)

10 9 90
Ortger:0,33(3).
8.  Haltum BEpOATHOCT, TOTO, 4YTO TNPH JABYX IIOCJIECIOBATEIbHBIX
o10packIBaHUAX MOHETHI 00a pa3a BBINAJIET repo.
Pemenue:

BeposiTHOCTB TOTO, UTO B MEPBBII pa3 BhINAAET repo:

P(A) = 1
2
BepositHOCTE TOTO, 4TO BO BTOPO#i pa3 BhinaaeT repod (B MepBblii BhIHAI repd):
1
P(B) ==
(B) 5

Bce st coObITHS 3aBUCUMBI APYT OT APYra, COOTBETCTBEHHO BEPOSITHOCTH
JOJIKHBI OBITh YMHOXKEHBI IPYT Ha JIpyTa:

P(C) 111 0,25
= =X — = — =
2 2 4 ’

Ortser:0,25.
9. BepositHOCTh TOpakeHUs LIeNU NMepBbIM cTpesikoM paBHa 0,90, BTOpbIM
0,95. HaliTu BepOSATHOCTH TOTO, YTO 00a CTpelIKa HE MPOMAXHYTCSH, ECIH
MIPOU3BEAYT 10 OJJHOMY BBICTPEILY.
Pewrenne:
31ech HE CIIpaIIMBAETCs, CKOJIBKO MYJIb MOMaAEeT B MULIEHb, CJIEOBATEILHO
JTAHHBIE COOBITHSI HE3ABUCUMBIE.
P(A) =0,9 0,95 = 0,855
Otger:0,855.
10. Ecam mpu TpaHCIOPTHPOBKE aMmyd C HEKOTOPBIM TIPEmapaToM Co
CKJIaJia B anTeKy B cpeaHem mnospexaaerca 0,1% amiyn, TO kKakoBa BEPOSTHOCTH
MOBPEKICHUS IBYX amItyl npu Tpancnoptuposke 3000 ammyi?
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Pemenne:

)

100*3000 =3

P(A) =

Otser:3.
11. Haiitu MmaTemMaTH4ECKOE OKHIAHUE AUCKPETHOW CIIy4allHON BEIMYMHBI,

3Has 3aKOH €€ PacIpeAcIICHUSA:
X 6 5 4 3 2

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

Pemienue:
n
M(X) =le-'pl- =6*x02+5%01+4%x03+3%02+2%0,2
i=1
=12+4+05+12+06+0,4 =39
Ortser: 3,9.
12. HaiWitm jamcmepcuio  CIydyadHOW — BEJIMYWHBI, 3Has 3aKOH  €¢
pacripeeneHus

X 1 2 3 4 5 6
P 0,05 0,2 0,1 0,3 0,15 0,2
Pemenue:

n
M(X) = Z XD
i=1
=1%005+2%02+3%01+4x03+5%0,15+6%*0,2
=005+04+03+12+0,75+1,2=39
n
M(X?) = z x%ip;
i=1
=12%0,05+22%0,2+32%0,1+42%0,3+5%%0,15 + 62
*x0,2=005+08+09+48+375+7,2=175
D(X) = M(X?)— (M(X))? =17,5—3,9%2 = 2,29
Otser:2,29.
13. CnyuvaitHas BenWYMHA 3aJlaHa 3aKOHOM DPACHpPEICIICHHS, HaWauTe
CpellHEE KBaAPATUYHOE OTKJIOHEHHE CITYYailHOW BEJIUYHHBI.

X 2 4 6 8 10
p 01 (02 |02 |0,25 0,25

Penrenue:
n

M(X)=inpi=2*0,1+4*O,2+6*O,2+8*0,25+10*0,25
i=1
=02+08+12+2+25=6,7
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n
M(X?) = Exzipi =22x0,1+4%%0,2+6%%0,2+8%%0,25+ 10% 0,25
i=1
=04+32+72+16+25=51,8
D(X) = M(X?) — (M(X))? =51,8—-6,7> = 6,91

o =DX) =691 ~ 2.628

Ortser: 2,628.

14. Ywucno ¢apmaneBToB B Kaxaod u3 15 amnrek HEKOTOporo paiioHa
COCTaBJIsIET coOTBeTCTBEeHHO 4, 7, 5, 6, 4, 5, 3, 6, 4, 5, 5, 4, 6, 5 u 6 uyeJOBeEK.
CocTaBUTh 3aKOH pacHpeiesCHUs] CIy4alHOW BEIWYMHBI X, OMpPEAECTsAeMONl Kak
qucio (apmaieBToB B MPOU3BOJIBLHO BHIOPAaHHOM anTeke (U3 ATUX 15 amrTek), HAlTH
MAaTeMaTUYECKOE OXKHUIaHUE, TUCIIEPCHUIO U CPEJIHEE KBAIPATUUHOE OTKIOHEHUE ITOU
BEJINUUHBI.

Pemenne:
3aKOH pacupeaeIeHuUs:
X 3 4 5 6 7
P 1 4 5 4 1
15 15 15 15 15
M(X) i 3 1+4 4+5 5+6 4+71
= P, = 3 k — * —— * —— * —— * ——
,1’”’1 15 15 15 15 15
1=
_3,16 25 24 7
15 15 15 15 15
n
1 4 5 4 1
2\ — 2 0 — 22, 2, 2, - y y
M(X)—lepl 3*15+4 *15+5 *15+6 *15+7 *15
1=
9 64 125 144 49 391

"5 15715 T 15 15 15
16

391
= 2y — 2 - __ _ g2 = —=
D(X) =M(X°) — (M(X)) 1c 5 15 1,067

,16
o=DX) = 7o~ 1033

OrtBerT:
X 3 4
P 1 4 5 4 1
15 15 15 15 15

M(X)=5; D(X)=1,067; 6(X)=1,033.




3.5 TunoBsble 3aganus ajs ouenku 3Hanu OK 1-4, OK 8-9, 11K 1.3, IIK
2.1-2.4,1IK 3.1, 3.3, V1, 31.

KHMse1 mno paspgeny S. IlpuMeHeHue MareMaTM4ECKHX METOJOB B
po(ecCUOHATBHOM AESITEIbHOCTH CPETHETO0 MEINEePCOHAIA.

Pemure cnenyromue 3anaymn.

1. [Iynsc yenoBeka mocie ¢Gu3MYecKod Harpy3ku yBenuuuics Ha 45%.
Yemy paBeH MmyjbC nocie (pU3nYecKod Harpy3kH, €Ciu B IOKO€ OH ObLI paBeH 74

ynapoB B 1 MunyTy?

Pemenue:
45
74 + 100 * 74 = 107,3
Otert: 107 ynapoB B MUHYTY.
2. TeopeTI/I‘ICCKI/I HAcaJIbHAsd MacCCa TCJIa YCJIOBCKA paBHA 64 KI', @ OH BCCHUT

82 kmnorpamM. Ha CKOJIbKO TIPOIICHTOB Y€JIOBEK BECHUT OOJIbIIIE CBOEH TEOPETUUECKHU
HaeaJIbHON MacChI?
Pemienue:

82
_ 0y — 0
) * 100% = 128,125%

128,125% — 100% = 28,125%
Otger: 28%
3. BonbimedepioBast KOCTh YesnoBeka umeeT JuiuHy h = 38 oM., mmpuny d =
5 cM. Beruncnutb 06beM 1 110113 1b OOKOBOM MOBEPXHOCTH KOCTH.
Pemenue:

Kocts umeer hopmy nunusapa.
2 2

d 5
V=mn (E) h =314 (E) x 38 = 745,75 cm>

S =mdh = 3,14 * 5 * 38 = 596,6 cM?

OtBetr:V=745,75 cm®; S=596,6 cm?.
4, Breraucnuth 06beM cep/iiia B3pOCiIoro 4ejaoBeka, eciu ero jyimHa h = 14
CM, a mornepeyvHbIi pa3pe3 d =9 cm.
Pemienue:
Cepaue umeeT hopMy KOHYcCA.
nd*h 3,14 % 9% % 14
12 12

= 296,73 cm>

Otset: 296,73 cM®.
5. CKOJpKO MaxuKapImUHATHIAPOMOM/IA TOTYYUT POKEHHUIIA TPU BBEICHUHN
oz koxy 3 mut 3% pacTtBopa?
Pemienue:
dopmyna Ay pa3BeCHUS pacTBOPa U3 CYXOTO BEIECTBA.
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m C

vV~ 100
_ Y _3%+3mn_
m=T00" " 100 T

Orsert: 0,09 r.

6. KakoBa koHILIEHTpalusi BOAHOTO pacTBopa, coaepxaiiero B 20 karmisax 5
MT Ipenapara’?

Pemenne:

20 xan. =1 MJ1 BOIHOTO pacTBopa.
Smr =0,005r.

Co 100m B 100 = 0,005r
v IMmn

= 0,05%

Ortser: 0,5%.

7. KakoBa nponienTHas koHueHTpanus pactsopos 1:4000 u 1:3000?
Pemenue:
100 = 0,025¢9
2000 * 100 = 0,025%
— 0
3000 * 100 = 0,033%
Otger:0,025%); 0,033%
8. Cxonbko rpammoB ¢ypanmianHa Haxoautes B 300 mut 0,02% pactBopa?
Pemenue:
B CcV B 0,02% * 300ma 006
=100~ 100 T
OtseT:0,06 T.
Q.

Bpau HazHaumn pacTBOp HaTpus OpoMHaa C TaKMM PacdeToM, YTOOBI,
npuHuUMas 1o 1 cT. Jiokke OonbHOW monydan Ha npuem 0,15 r Hatpus Opomuna.
Haiinute KOHUEHTpaLKUIO pacTBOPa B MPOLIEHTaX U €ro 00bEM, €CIIU PACTBOP CIIEIYET
puHUMAaTh 4 pasa B JeHb B TeueHue 4 quei. (1 ct 1. =15 mn).
Pewenne:

c 100m 100 = 0,15r

— =10
V 15 Ma %
V=4%4x%x15 =240 mn

OtBet:1%; 240 M.

10. Haznauenwe: Butamun B6 B pactBope 0,5% mo waitHOU noxke (5 M) 2

paza nenb. Mmeercs: ammynsl 1 min 5% pactBopa BurammHa B6. Ckojbko M
KOHIIEHTpATa COCTABIIAET pa3oBas nopuus BuTaMuHa B6.
Pewmrenne:
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v _ VHeOGXCHeo6x _ SMuI * 015% —0
Kort CI/ICXOA 5% '
Otset:0,5 MII.

11. Omnpenenutb, CKOJBKO MHIIIMIUTPOB TEHTAMHUIIMHA Cyib(haTa HYXKHO
BBECTH OOJIBHOMY 3a OJIHY BHYTPHUMBIIICYHYIO UHBEKIIUIO, €CIIU TMpenapaT Ha3Ha4YeH
2 paza B CyTku B cyTouHO# no3e 0,8 mr/kr; macca 6osbHOro 70 Kr; T€HTaMUIIMHA
cynbdaT BeITyckaeTcs B ammyiax o 1 mi 4% pactBopa.

Pemenue:

5 M

PazoBas m03a onpenensercs HCXoas U3 CYyTOYHOM 03I U MacChl Teja
OOJIBHOTO:

0,8=
2”*70 kr = 28 Mmr = 0,028 r

~ 100m _ 100 * 0,028r
- Cc 4 %

= 0,7 Ma

Otset:0,7 MiI.
12. PaccuutaTh, CKOJIBKO MUJUTWJIMTPOB pacTBOpa MPEIHU30JIOHA HAJI0
BBECTH, €CJIM pa3oBas J03a €ro JJs BBEACHUS OOJBHOMY BHYTPUMBIIICYHO
coctasiisieT 45 mr. Ectb 3% pacTBop npeHn30J0Ha 1Mo 1 ML
Pemenue:
100m 100 * 0,045r

cC 3%

=1,5mxa

Otser:1,5 miI.

13. Tlamumenty BBemeno 9 EJI uHcynuHa aiid MCKIIOYEHHS OOMEHHBIX
M3MEHEHHI B OpraHu3Me Ha BBEJICHHYIO IITI0K03y. CKoIbKO 15%-HOM TIIIOKO3bI OBLIO
paHee BBEACHO MAaIMEHTY?

Pemenue:
1 EJl(enquHuiia necTBUS ) MHCYJIMHA CIIOCOOCTBYET YCBOCHHUIO 4-5 rpamMMa
caxapa.

9ENl *4r = 36T (caxap)
~100m _ 100 * 36r

c T 15w = 240 ma

Oter: 240 mi.
14. Bam HeoOxoaumo mnpurotoBuTh 20 mi 2% pacTBopa THOINEHTaNa

HaTpusi. Bbl, umes (urakoH THOTEHTana HaTpUs colepKamuii 1 T cyXoro mopoiika,
pazBenmu ero B 10 mi m3oronmveckoro pactBopa NaCl um momyumnum OCHOBHOU
pactBop. Kakum 00pazom Bbl pemmnTe nocTaBieHHYIO 3a7ady, UCIOIb3Yysl OCHOBHOM
pacTBop 1 u3oToHM4eckuit pactop NaCl?

Pewmrenne:

KonueHTtpanus 0CHOBHOTO pacTBopa:
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C_lOOm_lOO*lr_lo(y
v 10 7

Heob6xoaumMplit 00beM OCHOBHOTO pacTBOpa:
VHeOGXCHeo6x 20ma * 2%

V.. =
ORI Cucxon 10%
O0wem m3oTonndeckoro pacrsopa NacCl:

=4 Ma

Vpa36aB = Vheobx — VKOHu =20 M1 — 4 Ma = 16 M

OtBeT: 4 M1 OCHOBHOM pacTBOP; 16 M1 M30TOHUYECKUN PacTBOP.

15. Opna Tabnetka nexkapctBa Becutr 20 Mr u comepxxut 15% akTUBHOTO
BeniecTBa. PeOEHKY B Bo3pacTe 10 6 MecsleB Bpay MpOMUCHIBAaeT 1,2 MI aKTUBHOTO
BELIECTBA HA KaX/Ibli KWJIOrpaMM Beca B CyTKH. CKOJIbKO TaOJETOK ATOro JIeKapcTBa
clenyeT ath peOEHKY B Bo3pacTe 4 MECSLEB U BECOM 5 KI' B TEUEHUE CYTOK?

Pemienue:
KonnuecTBO aKTUBHOI'O BEIIECTBA B OJHOM Ta0JIETKE:
) 15%
OMr * 100 3 Mr

CyrtouHas no3a:
1,2Mr * 5 Kr = 6 MT
KonnuecTBO BEINUCHIBAEMBIX TA0JIETOK:

6Mr

—— = 2 TabJIeTKU
3Mr

OTBeT: 2 TabneTkn.

4. KOHTPOJIbHO-OHEHOYHBIE MATEPHUAJIBI IUIA
ITPOMEXYTOYHOU ATTECTAIIM 110 YYHEBHOU JTUCIHUIIJIMHE

OneHka OCBOEHUS AUCHMIUIMHBI TIPElyCMaTpUBAET IPOBEJCHHUE 3aUeTa

4.1 Bonpochl K 3a4eTy:

1. Uro Takoe ¢ynkua? [lepedncinre OCHOBHBIE CBOMCTBA (PYHKITUH.

2. Kakue Bumpl »smeMeHtapHbix GyHKIMA Bl 3HaeTe? Jlalite uMm
OIpeEIICHHE.

3. Uro Takoe mpupamenue aprymenta? Ilpupamenue ¢dyHkmmmn?
[IpumeneHue mpou3BOIHON?

4, Uto Takoe mpousBojHadA? B yeM reoMeTpuuecKMid M MEXaHHUYECKUM
CMBICJ IPOU3BOAHOM?

d. [lepeuncnuTe TPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHA.

6. Uto Takoe muddepenuupoBanue ¢(yHkiuu? Ilepeuncinute OCHOBHbBIE
npaBuiia qudpepeHupoBaHus.

7. Haiite onpenenenue auddepeniuana. OObSICHUTE €ro MPUMEHEHUE K

HpI/I6J'H/DKeHHBIM BBIYHCIICHUAM.
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8. Kakas ¢ynkius HaspBaetcss mnepBooOpasHoit st ¢ynkuum  f(x)?
[lepeuncnure cBoiicTBa NepBooOpa3Hoil. UeM oTiIMyaroTCA IPYT OT Ipyra pa3indHble
nepBooOpasHbie QYHKIMH Uit JaHHOH QyHKImu f(X)?

Q. Jlailte omnpeneneHue HEONMPENEIEHHOro uHTerpana. llepeuucnure
CBOMCTBA HEONPEIEICHHOIO UHTETPaIa.

10. Kakoe pelictBue Ha3biBaeTcsl HHTerpupoBanueM? Kak mnpoBepUTh
pe3yipTaT HMHTErpupoBaHus? Yemy paBHa MPOU3BOJIHAS OT HEONPEACICHHOTO
UHTErpana?

11. Ilepeuucnute MeToAbl HUHTErpupoBaHusa. llepeuucnure OCHOBHbIE
TaOJINYHBIE HEOPEIeNIEHHbIE UHTETPAJIbI.

12. Jlaiite omnpeaelieHHe KpPUBOJUMHEHHON Tpameuuu, ONpeaesIeHHOTO
uHTerpana. [lepeuncnure cBOKWCTBA ONPENEIEHHOTO HHTETpaa.

13. Cdopmynupyiite Teopemy Hrprotona — JleitOnuia. B yem cxoactBo u
pasyinure HEONPEAEIEHHOTO U ONIPEAEIEHHOTO NHTETPAJIOB?

14. Tlepeuucnute 00JACTH MPUMEHEHHUS WHTErpaja, Ha30BUTE BEJIWYUHBI,
KOTOPBIE MOYKHO BBIYUCIUTH C TOMOIIBIO HHTErpaa.

15. OObsicHUTE MOHATUA CIYy4YaWHOTO COOBITHS, YacTOTHl CIY4YalHOTO
COOBITHS, JIOCTOBEPHOCTH, HEBO3MOXXHOCTH, PaBHOCWJIBHOCTH, HECOBMECTHOCTH,
IPOTUBOIOJIOKHOCTH COOBITUH.

16. Jlaiite ompeaciieHHUE BEPOSTHOCTH CIYy4allHOTO COOBITHS. 3aIlUIInTe
dopmyny. ChopMyaupyidTe TEOpPEMBbl CIOXKEHUS W YMHOXEHHUS BEpPOSTHOCTEM,
3aMuIIruTe UX GOpMYyIIaMH.

17. UYto Takoe 3akoH pacmpenesieHus ciiydaiiHoW BennduHbl? OOBICHUTE
IPUHIUII €F0 COCTABJIEHUS.

18. [laiite ompeneneHWe OCHOBHBIM  XapaKTEPUCTHUKAM  JTUCKPETHOMU
CIy4yailHOM BEIWYMHBI (MaTEeMaTUUYECKOE OXHUJaHuEe, JUCIEpPCHsi). 3aluIInuTe
dbopmyIbI.

19.  Jlaiite ompeaeneHue CTaTUCTUKM. [lepedncianTe 3a1aun CTaTUCTUKH.

20. Yro Takoe cTaTUCTHYECKas COBOKYMHOCTHh? EauHuUIBI ee m3MepeHus?
VYyeTHble TpU3HAKN?

21. Ilepeumciure 3Tanbl CTATUCTHYECKOTO HcclienoBaHms. JlaiiTe KpaTKyro
XapaKTEPUCTUKY KAXKIOMY 3TaIly CTATUCTUYECKOTO UCCIEA0BaAHUS.

22. Yewm oTnmuaercs reHepalibHas COBOKYITHOCTH OT BEHIOOPOYHOM?

23. Uro takoe monuron? Urto takoe ructorpamma’? Uem OoHU OTIMYAIOTCA U
B YEM HX CXOJICTBO?

24. llepeuncnuTe OCHOBHBIC TTOKa3aTeNn BEIOOPKH. [laliTe uM ompeneneHue.

25. Jlaite ompeneneHHE BBIOOPOYHBIX XAPAKTEPUCTHK: MATEMATHYECKOTO
OXKHMJIAHUS M JIUCTIEPCHH. 3alUIIUTE HECKOJIbKO pa3iuuHbIX (GOpMyl sl HX
HaXO0XJICHUS.

26. Uro Takoe AUCKpETHAs cioydaiiHas BEJIMYMHA W HETPEPhIBHAS ClydaiHas
BEJIMYMHA?

27. JlaiiTe ompeneneHue MpOmopIuy, OCHOBHOTO CBOMCTBA Mpomopiuu. UTo
TaKO€ MPOLEHT? 3a7]a4 Ha MPOLIECHTHI.
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28. IlpuBegure mnpuUMEpPbl MNPUMEHEHUS MAaTeMaTHYECKHMX METOJO0B B
MEJULUHE.

29. Ilepeuncinutre Mepbl oObeMa. 3anumure QopMyiabl sl  pacyera
NpUOABKU POCTA U MACCHI AETEM.

30. Ilo kakum opmysamM pacCUMTHIBAETCS KOJIUYECTBO MOJIOKA JUIsl peOeHKa
00BEMHBIM U KaJOPUHHBIM METOJaMU?

31. Ouenka MIPONOPLUHOHAIBHOCTH pa3BUTHUSA peOeHKa.
AHTPOIIOMETPUYECKUE UHICKCHI.
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4.2 3ajaHud K 3a4eTy
HNHcTpyKuus 10 BBINOJTHEHUIO Pa00ThI

1. Ha BbIlOJIHEHHE WTOTrOBOM MPOBEPOYHOM pabOTHl B (opMe MUCBMEHHOMN
KOHTPOJIBbHOH paboThl 0 Kypcy «MareMmatukay otBoauTtcs 2 yaca (90 MUHYT).

2.BHUMATENIbHO MPOYUTAUTE MPEIJI0KEHHBIE 3aJaHUsl U JITATe pPa3BEPHYTOE
pElIeHUe U OTBET.

1.

[TocTpoiiTe rpaduk GyHKIMU U IEPEUUCTUTE CBOMCTBA.

y=x%+2

Otsert: D(y)=R; E(y)=[2;+0);ueTnast; yosiBaet (-o0,0),

Bo3pactaer (0, +oo);orpaHnyeHa CHU3y Y=2; HE MIePHOIHUCCKAsL.

[TocTpoiite rpaduk PyHKIIMU U TIEPEUNCTUTE CBOMCTRA.

y =1—2x?

Otser: D(y)=R; E(y)=(-00, 1];uetHast; Bo3pacrtaeT (-0, 0),

yosiBaeT (0, +o0);orpanndena cBepxy Yy=1; He meproandecKasl.

[TocTpoiiTe rpaduk GyHKIIUN U TIEPEUNCITUTE CBOMCTBA.

\ . |
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5
\| .1/
2
1
3 -2 0
RS R AR AR
I I I I
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OLN 2
{RRD} L
] \
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A
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f . \
AREREEY
3.
[~
e J_'z
2.
1
-2 - 0
1
4.,

y =sinx + 4
Otser: D(y)=R; E(y)=[3; 5];necuerHas;
Bo3pacraert (-7/2,7/2), yowiBaer (7/2; 3n/2);
OTpaHHYEHa CBEpXY y=5, CHI3YY=3;

nepuoandeckas [ =2m.

[TocTpoiite rpaduk PyHKIMU U IEPEUNUCTUTE CBOMCTBA.
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Ortser: D(y)=(-00, -3) U (-3, +0); E(y)= (-0, 0) U (0, +o0);

HeveTHast; yObIBaIoIIas; HEOTpaHWYCHHA; HENIEPUOANIECKASI.

=R W

T a3 2 0]
v 1
: 2
t -3
4
5. [TocTpoiiTe rpaduk GyHKUMU U IEPEUUCIIUTE
CBOMCTBA.
y=2%—-8
2 i Oteer: D(y)=R; E(y)=(-8; +o); HeueTHas;
;i ]
] | BO3PACTAIOIIAs; OTPAHMYEHA CHU3Y Y=-8; HelepuommuecKas.
51413 2 0 2B 4
] i
] j
]
I j
]
i |
o 4
2 7
A y 4
bt
[ .
=18
(o]
6. ITocTpoiite rpaduk PyHKIIMK U IEPEUNCITUTE CBOMCTRA.
y =3 —2cos2x
Otser: D(y)=R; E(y)=[1; 5];ucTHas;
/ ’ . / Bospacraer (0,7/2), yobiBaet (7/2,7);
/ / orpanudeHa cpepxy y=5, cauzyy=1;
HCpI/IO,Z[I/I‘IeCKaHT:T[.
21 18 0 1‘7 2m
1 |
7. [TocTpoiiTe rpaduk GyHKIIMU U TIEPEUNCITUTE CBOMCTBA.

y =3t -2
Otset: D(y)=R; E(y)=[-2;+00);ueTHas; yobiBaer (-, 0),

o

Bo3pactaeT (0, +00);orpaHnueHa CHU3Y Y=-2; HE IePUOHICCKAsl.

i
e

PN

Loh ]

; T




8. [TocTpoiiTe rpaduk GyHKUINUU U IEPEUUCTUTE CBOICTBA.
1 y = —|x|

Oteer: D(y)=R; E(y)=(-o0; 0);uetHas; Bo3pactaeT (-o0,0),

yosiBaeT (0, +oo);orpanndena ceepxy y=0; He meproanyecKas.

+
|
) EF: RN SR RECRER N Y

0. [TocTpoiiTe rpaduk GyHKIUU U IEPEUUCITUTE CBOMCTBA.
y =2sinx — 2

1 Otser: D(y)=R; E(y)=[-4; 0];ueTHas;

o
[*]
SNiE]

Bo3pacraer (7/2; n/2), yosiBaet (7/2;37nl2);

orpanudeHa csepxy Y=0, cHuzy y=-4;

nepuoauveckas T=2m.

) ™ )
LR SN SN
‘

10. Iloctpoiite rpaduk GyHKIIUU U IEPEUNCTUTE CBOMCTRA.

y = (x—3)*
Otser: D(y)=R; E(y)=[ 0; +o0);006miero Buna;

yosiBaeT (-0,;0), Bo3pactaer (0; +oo);orpaHMYeHa CHHU3Y

=
o © o
;

| y=0;Henepruoandeckas.

R SR I R S R R

A5 6 78

'
Ro

11. Haitnute nuddepennman ciuemyromniet ¢GyHKIINN:
y = (3x3 + 5x)°
Pemenue:
dy = y'dx
dy = ((3x3 + 5x)%)"dx
dy = 6(3x3 + 5x)° * (3x3 + 5x) dx
dy = 6(3x3 + 5x)° * (9x2 + 5)"dx
Otser:dy = 6(3x3 + 5x)°(9x2 + 5)dx.
12.  Hailingure nuddepenuuan cieayronieit GyHKIUU:
y = (x°—2x*)7
Pemenue:
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dy = y'dx
y = ((x® —2x")7)'dx
y = 7(x® — 2x*)®(x® — 2x*)'dx
y = 7(x® — 2x*)°(6x> — 8x3)'dx
Oter:dy = 7(x® — 2x*)®(6x> — 8x3)dx.
13.  Haiinure nuddepenunan cneayromei GyHKINN:
y = 25/ x3 + 3x
Pemennue:
y = 25(x3 + 3x)2
dy = y'dx

1 1
dy = 25 x E(x3 +3x) 7 2(x3 + 3x)'dx

1 1
dy = 25 x E(x3 + 3x)72(3x% + 3)dx

1
Otset:dy = 22—5 (3x2 + 3)(x3 + 3x) 2dx.
14. Haiiaute nuddepennuan yHKium.

fG) =v(@2x3+7)°

Fx) = (263 +7)2
df (x) = f(x)'dx

5 3
df (x) = E(Zx?’ + 7)2(2x3 + 7)'dx

Penrenue:

5 3
df (x) = > (2x3 + 7)26x2%dx

df (x) = 30x2(2x3 + 7)%dx
Otser:df (x) = 15x2(2x? + 7)2dx.
15. Haiitn nuddepennman GyHKINA:
y = (x* — 3x)°
Pemienue:
dy = y'dx
dy = ((x? — 3x)%)'dx
dy = 5(x? — 3x)*(x? — 3x) dx
dy = 5(x? — 3x)*(2x — 3)dx
Otser:dy = 5(2x — 3)(x? — 3x)*dx.
16. Hailinure nuddepenunan pyHKuu.

5
y=5x4—x—4
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Pemenue:
y = 5x* — 5x7*
dy = y'dx
dy = (5x* — 5x7*)'dx
dy = (20x3 + 20x~°)dx

Otser:dy = (20x3 + 20x~%)dx.
17. Haiinute nuddepennman GyHKIUH.

32t — 21t

Y= "5c+9
Pemrenue:

dy = y'dx

4 = 32t — 21t '
Y=\"st+9 X
(32t3 = 21t)' (5t +9) — (32t3 = 21)(5t + 9 )’
dy = dx
(5t +9)2
B (96t% — 21)(5t+9) — (32t3 — 21t)5
Y= (5t + 9)2 X

(96¢2-21)(5t+9)—5(32t3-21¢t) do.
(5t+9)2

18. Haiitu nuddepenmuman cienyromei GyHKITNN:

OtBetr:dy =

y=2—+x13
Pemenue:
E
y = 2 — X2
dy = y'dx
13
dy = (2 — XT) 'dx
: 13 Ed
y=-5xzdx
OtBet:dy = —§x7dx.
19. Haiitn nuddepenmnuan caeayromei GyHKINN:
12 .
y = X_3 — 44 — 4&
Pemenue:
1
y = 12x73 — 4% — 4xa
dy = y'dx
1
dy = (12)('3 — 4% — 4x4) "dx

-3

dy = (—36)('4 — 4%Inx — XT) "dx
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3
Otset:dy = —36x~* — 4*In4 — x " +dx.
20. Haittu nuddepeniuman cieayrome GyHKIUU:
(x3 — 5x)3

y 6

Pemenue:
dy = y'dx

3 _ 3
dy = <(X75X>> '

3(x3 — 5x)?(x3 — 5x)’

dy = ( )6( )dx
(x3 — 5x)?(3x%2 = 5)

y = > dx

Otset:dy = %(39(2 — 5)(x3 — 5x)2%dx.

21. Haittu nuddepeniman cieayromei GyHKIIUN:
y=x?—x+51

Pemenue:
dy =y'dx
dy = (x> —x+ 51)'dx
dy = (2x — 1)dx

Otser:dy = (2x — 1)dx.
22. BeuucnuTe npubIMKEHHOE 3HAUCHHE € TIOMOIILI0 auddhepennuana.

/16,03

Pemenue:
0,03 0,03
116,03 = {/16 + 0,03 ~ V16 + T 2 +—5 = 2,0009375
Ortser:2,0009375.

23. Bpraucnure npubanKeHHOE 3HAYCHHE C OMOIIIBI0 Aud depeHimana.

1,035

Pemienue:

1,03° = (1+0,03)°>~1°+5%1*% 0,03 ~ 1+ 0,15 ~ 1,15

OrtBer:1,15.

24. Beramciure mpuOIMIKEHHOS 3HAYCHUE C TTOMOIIIBIO TuddepeHnnana.
3,93°

Pemienue:

3,93° = (4 — 0,07)° ~ 45 — 5% 4* % 0,07 ~ 1024 — 89,6 ~ 934,4
OtBeT:934,4.
25. Brprumcimre npubIMKeHHOE 3HAYCHUE C TTIOMOIIBIO TuddepeHnnana.
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4,98*
Pemenue:
498% = (5-0,02)* ~ 5* — 4% 5%3%0,02 ~ 625 — 10 = 615
OrtBer:615.
26. Bpiunciure npuOIMIKEHHOE 3HAYCHUE BBIPAXKEHUS C  TOMOIIBIO
nuddepenimana

2.998%
Pemenue:
2.998% = (3 - 0,002)4 ~3%*—4x%3%%0,002~81—-0,216 =~ 80,784
Orser:80,784.

27. Breruucnure HpI/I6JII/I)KCHHOC 3HAYCHUC BBIPAXKCHUA C IMMOMOIIBIO

nuddepenimana
V10003

Pemenne:

V10003 = V10000 + 3 ~ V10000 +

4+ V100007 " %000
~ 10,00075
Orser:10,00075.
28. Bplumciute npuOMMKEHHOE 3HAYCHHWE BBIPAKEGHHUS C  ITOMOIIBIO
nuddepeniana

V82
Penrenue:
1 1
4 4 4
V82 = V81 ~ V8l + ———=~ 3 +—— = 3,00925
* + 4 % /813 T 108

Ortser: 3,00925.
29. Bpiumciure npuOIMIKEHHOE 3HAYCHUE BBIPAXKEHHUS C  TOMOIIBIO
muddepenirana

1.998°
Pemenue:
1.998%> = (2 —0,002)°> ~ 2° — 5% 24 % 0,002 =~ 32 — 0,16 ~ 31,84
Ortser:31,84.

30. Beorumcnure npHOTUKEHHOE 3HAYEHHE BBIPAKECHHUS C  ITOMOIIBIO
muddepennmana
3
V998

Penrenue:

2
0—=—=9,9933

2
Y998 = V1000 — 2 ~ VY1000 - — ~ 1
3 % /10002 300

OtBet:9,9933.
31. Bpluncaure nOpUOTUIKEHHOE 3HAYEHUE BBIPAXKEHUS C  TOMOIIBIO

nuddepennumana
V215
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Pemenne:

3 3 3 1 1
V215 = V216 — 1 = V216 T 6 o~ 5,9907

Otsert:5,9907.

32. Beruuciure npuOIMKEHHOE 3HAUYEHHE BBIPAXKEHHUS C I[OMOIIbIO
nuddepenimana

3,997*
Pewrenue:
3,997* = (4 — 0,003)* =~ 4* — 4% 43 % 0,003 ~ 256 — 0,768 ~ 255,232

OrBer:255,232.

33. Haiiaute paucnepcuio ciayyailHOM BenuuMHbl X, 3Has 3aKOH €€
pacnpeneneHus:

X 42 43 44 45 46
p 0,1 0,3 005 (015 |04

Pemenne:
n

M(X) = inpi =42 % 0,1 + 43 % 0,3 + 44 0,05 + 45 % 0,15 + 46 * 0,4
i=1

= 44,45

n
MX?*) = Z x%p;i
i=1
= 42% % 0,1 + 43% % 0,3 + 44? 0,05 + 452 = 0,15 + 46% * 0,4
= 1978,05
D(X) = M(X?) — (M(X))? = 1978,05 — (44,45)% = 2,2475

OrtBer: 2,2475.
34. Haiigute MaTeMaTHYECKOE OXHUJAHHME CIy4alHOM BeJIUYMHBI X, 3HaA
3aKOH €€ PacCIpeICICHUS:

X 158 159 160 161 162 163 164 165 166
P 0,05 0,1 0,11 |0,15 |0,2 0,15 |0,1 0,09 |0,05
Pemenue:

n

MX) = Z XiPi

i=1
=158 0,05+ 159%0,1+160+0,11 + 161 0,15 + 162
0,2+ 163 * 0,15+ 164 x 0,1 + 165 * 0,09 + 166 * 1,05
= 154,45

Otsert: 154,45.
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35. Hailitu cpemHee KBagpaTHYHOE OTKIOHEHWE CIIYYalHOW BETWUYHHBI X,
3HAasl 3aKOH €€ PACHPEJCICHHUS:
X 15 16 17 18 19 20

p 0,1 0,3 0,1 0,15 0,2 0,15
Penrenue:
n
M) = ) xip
i=1
=15%0,1+16*03+17%0,1+18% 0,15+ 19 0,2 + 20
x(0,15=17,5
n
M(X?) = szipi
i=1

=152%0,14162%0,3+ 172 % 0,1 + 182 % 0,15 + 192 % 0,2
+20% % 0,15 = 309
D(X) = M(X?) — (M(X))? =309 — (17,5)% = 2,75
o(X) =+/D(X) =+/2,75 = 1,65

Ortser: 1,65.

36. Haiitu jgucnepcuto CciaydailHOM Beau4yuHbl X, 3Hasg 3aKOH €€
pacrpeneneHus:

X 4 3 6 7 9 10
P 0,15/0,1 |0,35/0,05]0,25|0,1

Pemrenue:
n

M(X) = zxipi
i=1

=4%015+5%0,1+6%0,35+7%0,05+9%0,25+ 10%*0,1

=6,8

n

M(X?) = szipi

i=1
=42%0,15+5%%0,1+6%%0,35+ 72 0,05+ 92 0,25
+ 102 % 0,1 = 50,2

D(X) = M(X?)— (M(X))? =50,2—(6,8) =3,96

Ortgert: 3,96.
37. Haiitu MmaTeMaTH4ecKoe OKUAAHUE CIYYailHON BeTUUYUHBI X, 3Has 3aKOH
€€ pacupenesIeHUs:

X |8 ]9 J1o |11 [12 |13 |14 |15 |16 |




‘P [004 009 |01 [005 [02 0417 |005 [0,15 [0,15 |

Pemenue:
n
M(X) = Z Xip;
i=1
=8x%x004+9%009+10%x0,14+11%x0,05+15%0,2+ 13
*x0,17+4+ 140,05+ 150,15+ 16 * 0,15 = 12,64
Orser: 12,64.

38. Haiitu cpenHee KBaapaTUYHOE OTKJIOHEHUE CIIy4yaHOW BEIWYUHBI X,
3Has 3aKOH €€ pacIpeaciICHUS:

X 13 16 27 39 59 64 67
P 0,15 0,23 0,11 0,1 0,12 0,14 0,15
Pemrenue:

n
M(X) = inpi
i=1
=13%0,15+16%0,23 4+ 270,11+ 39* 0,1 + 590,12
+ 64 %x0,14 + 67 * 0,15 = 38,59

n
MX?*) = szipi
i=1
= 13%2%0,15+ 162 % 0,23 + 272 % 0,11 + 392 = 0,1 + 592
* 0,12 + 642 x 0,14 + 67% * 0,15 = 1981,03
D(X) = M(X?) — (M(X))? = 1981,03 — (38,59)% = 491,84

o(X) =D(X) =491,84 = 22,17

Ortsert: 22,17.
39. Haiitu cpeaHee KBaJIpaTUYHOE OTKIOHEHHE CIIy4yailHOM BEIUYMHBI X,

3Hasg 3aKOH €€ PacCIIpPCIACICHUA:

X 3 4 17 20 39 44 47 53
P 0,06 {0,213 /0,11 |{0,2 |0,21 |0,26 | 0,08 | 0,05
Pemenue:

n

M(X) = Z XiDi

i=1
=3%006+4+0,13+17%0,11+20+0,2+ 390,21 + 44
* 0,16 + 47 % 0,08 + 53 x 0,05 = 28,21
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n
M(X?) = Z x2;p;
i=1
=32%0,06+4%%0,134+17%%0,11 4+ 20% 0,2 + 392 % 0,21
+ 442 % 0,16 + 472 % 0,08 + 532 * 0,05 = 1060,75
D(X) = M(X?) — (M(X))? = 1060,75 — (28,21)% = 264,95

a(X) = /D(X) = /264,95 = 16,28

Orser: 16,28.
40. Haiitu cpenHee KBaJpaTUYHOE OTKIOHEHHE CIydyalHON BEIMYMHBI X,

3Had 3aKOH €€ PacCIpCaCIICHUA:

X 1 2 6 12 13 16 22 23
P 0,11 |0,03 |01 0,22 0,21 |0,09 0,18 |0,06
Pemrenue:

n
M(X) = inpi
i=1
=1%011+2%x003+6*x0,1+12%0,22+ 130,21+ 16
*0,09+22%0,184+ 230,06 =12,92

n
MX?*) = szipi
i=1
=12x0,11+22%0,03 +6%*0,1+122%0,22 + 13% % 0,21
+ 162 % 0,09 + 22% * 0,18 + 232 x 0,06 = 212,9
D(X) = M(X?) — (M(X))? = 212,9 — (12,92)? = 45,97

o(X) = /D(X) = /45,97 = 6,78

Ortser: 6,78.
41. HaliTu MaTeMaTUYECKOE OKUJAHUE CIy4ailHON BeTuuuHbl X, 3Has 3aKOH

e pacrpe/IeIICHus:

X 112 124 127 130 132 143 150 158 162
P 0,14 0,08 0,1 0,09 0,12 0,12 0,15 0,16 0,04
Pemenue:

n
M(X) = inpi
i=1
=112%0,14 + 124« 0,08 + 127 0,1 + 130 « 0,09 + 132
x 0,12 + 143 * 0,12 + 150 * 0,15 + 158 « 0,16 + 162 * 0,04
= 137,26
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Ortser: 137,26.
42. Haiitu pgucnepcuro ciy4aiiHOW BenuuuHbl X, 3Has 3aKOH €€

pacrpeeneHus:

X 4 7 8 17 19 |20 |22
P 0,056 10,14 {0,135 | 0,17 | 0,25 |0,06 | 0,18

Pemenne:
n

M(X) = inpi
i=1
=4x%x005+7%0,144+8%0,154+17%0,17 + 19 % 0,25 + 20
x 0,06+ 22%0,18 = 15,18

n
M(X?%) = Z x2p;
i=1
=42%0,05+7%2%014+8%%0,15+172% 0,17 + 192 %« 0,25
+20% % 0,06 + 222 % 0,18 = 267,76
D(X) = M(X?) — (M(X))? = 267,76 — (15,18)? = 37,32

Ortser:37,32.
43. HaiiTu cpenHeKkBaIpaTUUYHOE OTKJIOHEHHUE CITy4ailHOM BEIUYUHBI X, 3HAA

3aKOH €€ pacHpeeeHUs:
X 32 33 36 41 44 50 60
P 01 |01 (015 |0,25 |0,05 |0,15 |0,2

Penrenue:

n
M(X) = zxipi
i—1
=32%x0,1+33%x0,1+36+0,14+41x*0,25+ 44 0,05+ 50
x 0,15+ 60 0,2 = 43,85

n
M(X?) = Z x2;p;
i=1
=322%0,1+332%0,1+36%%0,14+41%%0,25 + 442 % 0,05
+ 502 % 0,15 + 60% * 0,2 = 2017,75
D(X) = M(X?) — (M(X))? = 2017,75 — (43,85)% = 94,93

o(X) =+/D(X) = /94,93 = 9,74

Ortser: 9,74.
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44,

ee pacIpeeeHus:

Haiitu maTemaTuueckoe OXKHIaHUE CIIy4yalHOU BeIUUUHbBI X, 3Hasl 3aKOH

X

1

3

12

16

19

24

26

P

0,1

0,05

0,15

0,1

0,15

0,15

0,15

0,05

Pemenne:
n

M) = ) xip
i=1
=1%01+3%005+4%01+8%015+12%0,1+16*0,15
+ 19 % 0,15+ 24 0,15 + 26 * 0,05 = 13,2

Orser: 13,2.
45. Haiitu MateMaTuyeckoe 0>KHJIaHUE CIy4aillHOW BeTUYUHBI X, 3Hasl 3aKOH
€e pacupeieiCHus:

X

5

6

8

11

15

16

19

P

0,15

0,1

0,1

0,15

0,2

0,15

0,15

Pemenne:
n

MX) = inpi
i=1
=5%0,15+6%0,14+8%0,1+11%x0,15+15%0,2 + 16
«0,15 + 19 * 0,15 = 12,05

Ortsert: 12,05.
46. HaiiTu cpeaHEeKBaIpaTUUHOE OTKJIOHECHHUE CIIyYalHOW BETUYUHBI X, 3HAS
3aKOH €€ pacIpeaeICHHUS:

X 18 20 22 24 26 28
P 0,1 0,15 0,2 0,2 0,2 0,15
Pemenue:

n
M(X) = inpi
i—1
=18x*0,1+ 200,15+ 220,24+ 240,24+ 26 0,2 + 28
x (0,15 = 23,4

n
M(X?) = szipi
i=1
=182 %0,14+20%%0,15+222%0,2 + 24% % 0,2 + 26% * 0,2
+ 282 % 0,15 = 557,2
D(X) = M(X?) — (M(X))? =557,2 — (23,4)> = 9,64
o(X) =+/D(X) = /9,64 = 3,1
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Ortser: 3,1.
47. Haiitu pgucnepcuro ciy4ailHOM BeauyuHbl X, 3Has 3aKOH €€

pacrpeeneHus:
X 103 104 105 106 110 111 115
P 0,1 0,1 0,2 0,2 0,2 0,1 0,1
Pemenue:
n
M) = ) xip
i=1
=18%x0,14+20%0,154+22%«0,2+ 240,24+ 26%0,2 + 28
x (0,15 = 23,4
n
MX?*) = z X% p;
i=1

=182%0,1+20%%0,15+ 222 0,2 +24% % 0,2 + 26% 0,2
+ 282 % 0,15 = 557,2
D(X) = M(X?) — (M(X))? =557,2 — (23,4)* = 9,64

Ortser: 9,64.
48. Haittu pucnepcuro ciy4alHOW BenWuMHBI X, 3Has 3aKOH €€
pacnpeneneHus:

X 11 12 |13 |15 |16 |18 |19 |21 |22
P o1 00501 (015021 |0,25 0,15 [0,15 | 0,05

Pemrenue:
n

MX) = zxipi
i=1
=11%«0,1+12%«005+13%x0,1+15%x0,15+ 16 0,1 + 18
x 0,154+ 19% 0,15+ 21 * 0,15+ 22 « 0,05 = 16,65

n
M(X?) = szipi
i=1
=11%2%0,1+122%0,05+132%0,1 + 152 0,15+ 162 0,1
+ 182 % 0,15+ 192 % 0,15 + 212 * 0,15 + 222 * 0,05 = 288,65
D(X) = M(X?) — (M(X))? = 288,65 — (16,65)? = 11,43

Otsert: 11,43.
49. [na pactBopa wucnonb3yercss cooTHomeHne 3:70. CKOJIBKO JUTPOB

pacTBOpa MOKHO IPUTOTOBUTH U3 1,2 KT YMCTOr0 BelecTBa?
Pemenue:
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Otger: 28 1.
50. B kakoe koiM4eCTBO BOALI HYXHO a00aBuTh 20 T cOJu, YTOOBI

nonyumiics 0,9% -Hb1it pacTBop?
Pemenue:
C

~ 100

_100m _100%20
B

m
V

Orser: 2,222 1.
51. OtBap comepxutr 3% kopHeir anrtes. CKOJIBKO OTBapa MOXHO
npurotoButh U3 600 r kopHel anres?

Pemrenue:
m C
V100
100m 100 = 600
= = = 20000 M1 = 201
C 3
Otset: 20 1.

52. Ckonbko HykHO B3siTh 10% pacTBOpa XJIOPHOW M3BECTH W BOJIBI IS
npurotosienus 8 1 3% pacTBopa.
Pemenue:

VHeO6XCH€‘06X _ 81 * 3% —9
Cucxon 10% ’
Vpa36aB = Vheobx — I/KOHLI =8n—24n1=56u

4 5

VKOHu =

OtBerT: 2,4 11 XJIOpHOU U3BECTH U 5,6 J1 BOJIBI.
53. Ckonbko HykHO B3siTh 10% pacTBOpa XJIOPHOW HW3BECTU W BOJIBI IS

npurotosiieHus 5 1 6% pactBopa.

Penrenue:

v _ VHeo6XCHeo6X _ 511 % 6% — 3
wor Cncxo,a 10%

Vpa36aB = Vieosx — I/KOHLI =5n1—-3n=2n

OtBeT: 3 1 XJIOPHOM U3BECTH U 2 J1 BOJIBI.
54. CkoibKO BOJIBI HYXHO B35Th, yT0OBI m3 600r XyjopaMuHa TOIYYUIICS
5%- pacTBop?
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Pemenne:

m_C
V100
100m 100 * 600
V= = = 12000 M1 =12 n
C 5
Otser: 12 1.
55. Ckonbko npemnapara cogepxxutcs B 0,25 mi 1% BogHoro pactsopa?
Pemennue:
m_C
vV 100
V10 g 00zsr=25
M=T00 100 oo T T eeME

Ortser: 2,5 mr.

56. B CKOJBKHX KaIUIIX BOJBI

coaepxkurcsi 50 Mr mpemapara MpH
KoHIeHTpauuu 4%°?

Pemenue:
50 mr = 0,05t
20 xameap = 1 mn
m C
V100
100m 100 = 0,05
V= C = 2 = 1,25 M1 = 25 kanenb

Ortser: 25 karensb.

57. KakoBa KOHIIEHTpaIUsi BOJHOTO PacTBOpPa, COAEPKAIIeTro B 5 Karuisax 2
MT Tipernapar?

Pemenne:
2 mr = 0,002r
5 kanens = 0,25 M

m C
Vv~ 100
C= 100m _ 100 % 0,002 — 08%
V 0,25 ’
Otsert:0,8%.
58.

B ckombkux kxammsax 4% BogHoro pactBopa coaepxkutrca 30 wmr
npemnapara?
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Pemenue:
30 mr =0,03r
20 kamens = 1 M

m C
V100
100m 100 =0,03
V = C = 2 = 0,75 ms1 = 15 kanenb

Otsert: 15 xanens.

59. B cxonbkux kammsix 10% BogHoro pactBopa coaepxkutca 10 wr
npemnapara?
Pemenue:
10 mr =0,01r
20 xanens = 1 M
m C
V100
100m 100 % 0,01
V= C = 10 = 0,1 Mms1 = 2 Kanu

OTBeT: 2 KaIlIu.

60. KakoBa KOHIIEHTpaIlMs BOJHOTO pacTBOpa, COAEpKalIero B 25 Kamisix S5
MT TIpernapara?
Pemienue:
5 mr =0,005r
25 kamens = 1,25 mn
m C
V100
- 100m B 100 = 0,005 = 0.4%
v 7 125 7

Ortser: 0,4%.

61. Ckonpko mpemnapata coaepkutrcs B 15 kammax ero 2% BOIHOTO
pactBopa?
Pemenne:

15 kanens = 0,75 mn

OtBet: 15 Mr.
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62. CkeJeTHBIE MBIIIIBI COCTABISAIOT AKTUBHYIO YaCTh anmnapaTta JIBUKCHUS.
Nx cymmapnas macca coctaBigeT okojio 40% ot maccel Tena, 50% CKeneTHbIX
MBIIIL TPUXOAUTHCS HA HWKHHE KoHeuHocTH, 30 — Ha BepxHue. CKOIBKO
KHJIOTPAMMOB BECHUT Y€JIOBEK, €CJIU MBIIIIILI TOJIOBBI U TYJIOBHIIA BECAT 6 KI'?
Pemenue:

MBIII1IBI TOJO0BBI U TYJOBUIIIA B OTHOCUTENIbHBIX YHACTAX:
100% — 50% — 30% = 20%

CKkeJeTHBIC MBIIINBI B a0COJIIOTHBIX YMCIIaX:

m * 100% = 30 kr

= 20%
Macca Ttena:

m * 100% = 75 kr

= 40%

OtBeT: 75 KT.

63. Ilma3ma coctaBusier 60 % OT KpoBH, a KPOBb COCTABISIET 7 % OT Macchl
Tena. B ee cocraB Bxoaut 6enka — 8 %, Heopranuueckux BemecTB — 2 1 90 % BOJIBL.
Paccumnraiite cocras 1m1a3Msl yesioBeka maccoil 70 Kr.

Penrenue:
Macca kpoBu:
70 7% 49
¥ —
Kl 100% ,9 KT
Macca 1mia3mer.
49 00% 2,94
9 Kr * —— = 2,94 kr
100%
Macca 6enka:
8%
2,94 KI * W = 0,2352 KI
0
Macca HeOpraHM4eCKHUX BEIIECTB:
20
2,94 kr * ﬁ — 0,0588 kr
0
Macca BOJHI.
2,94 0% 2,646
’ KT = Z, KT
100%



Otger: macca Genka - 0,2352 r; Heoprannyeckux BemiectB - 0,0588 kr; Boabl — 2,646 KT .

64. bonbHOMY BBOJAMIM TJIIOKO3Y; 3aTE€M CAENAIN MHBEKLUUIO UHCYJIUHA — [
EJl. Cxonbko 20%-HOi1 III0K03bI ObLIO paHee BBEACHO OOJIbHOMY?

Pemenue:

1EJ] nHCYnIMHA pacmiervisier S5 T caxapa.

7x5 =352
m C
vV~ 100
100m 100 * 35
= C = 20 =175 mn

Otsert: 175 Mot

65. Paccuuraiite HeoOxoaumoe konuuectBo mHcynuHa (EJl) mpu ycnoBuu,
yto 1 EJ pacmiersier 5 r caxapa, eciiu BBeieHO 15%-Hou ritoko3s 0,5 1.

Pemrenue:
m C
vV 100
B cv B 15 %= 500 B
™=T00_ 100 _°F
75:5 =15E/l
Ortger: 15 EJI.

66. IlamueHTy a7 BOCCTAHOBJICHHSI YHEPreTUUYECKOr0 OOMEHa BBEJIM 3a
cytku 1,2 1 30% pactBopa 1i1t0K03bl. CKOJIBKO TPaMMOB YHMCTON TJIFOKO3bI OBLIO
BBe/eHO OonbHOMY?  CKOJBKO MJI HMHCYJIMHA HAJI0 BBECTH TMALMEHTY IS
UCKJIIOYEHUsI HapylieHus wmeTabonuueckux mporeccoB B opranmsme (1 EJf
paciierisier S r caxapa, 1 mi uncynuHa coaepxxut 40 EJ).

Pewenne:

C

~ 100
CV 30 * 1200

~ 100 100
360:5 = 72 E]l
72 : 40 = 1,8 M1

m
|4

=360r

m

Otser: 360 r; 1,8 Ma uHCYIMHA.
67. CKOIBKO JUTHAPOIProTOKCHHA coaepxkutcs B 2 wmia ero 0,03%
pactBopa?
Pemenue:
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m C
V100
—CV—O’03*2—00006 = 0,06
™=700" 100 r=nroMr

Orser: 0,6 mr.
68. Ckonpko mMopduna comepxkutca B 10 ma ero 0,6 % pactBopa? OTBer

JTaTE B MT.
Pemrenue:
m C
vV~ 100
cv 0,6 x10
m= 100 = 100 = 0,06 =60 MT

Ortsert: 60 Mmr.
69. Ckonpko Ma 0,5% pactBopa ambazona cleayeT BBECTH OOJBLHOMY,
yT0OBI OH MoJy4wt 40 Mr npenapara?

Pemenue:
m C
v~ 100
100m 100 * 0,04
= C = 05 = 8 M
OrtBet: 8MIL

70. Mexacectpa nHabOpama 20 mr nasukca. CKOJNBKO aMImys Jia3ukca OHa
MCIIOJIb30BaJIa, €CJIM U3BECTHO, UTO MpernapaT BhIITycKaeTcs B ammynax 1% — 2 mn?

Pemenue:
m C
vV~ 100
100m 100 % 0,02
= C = 1 =2 MJI
Otser: 1 amnyina.
71. Paccuurath, CKOJIBKO MUJUIMIMTPOB pacTBOpa NPEAHU30JIOHA HAIO0

BBECTH, €CJIM Pa30Basi 1032 €ro JIJisl BBEJACHUS O0JIBHOMY BHYTPHUMBIIICYHO
cocrasisiet 60 mr. Ecth 3% pacTBop npeaHuzonona mo 1 mi.

Pemrenue:
m C
v 100
100m 100 % 0,06
— C — 3 = 2 MJ

OtBer: 2 MIL



72. Hyxno npuroroButs | 1 0,5% pacTBopa HamaTteIpHOrO CHHpTA IS
crepunu3anuu pyk nepep omnepamuend. Ckonbko ucxomnoro 10% pactBopa HYXHO
B3STh?

Pemenne:

Vieo6xCreosx 171 % 0,5%
|74 = = = 0,051 =50
KOHILJ, Cchoq 10% JI MJI

Otser: 50 muL.

73. Jlna nocrtaHoBKM corpeBaromero kommpecca u3z 40% pactBOpa
ATHJIOBOTO crupTa Heooxoaumo B3sATh 50 Mi. CKOJBKO HYXHO B3sATh 96% cnmpra
JUIsl TOCTAaHOBKU COTPEBAIOIIEro Kommnpecca?

Pemenne:

VHeo6xCHeo6x 50 * 40%
Veonn = = = 20,83
KOHI] Cchog 96% MJI

Ortgert: 20,83 M.

74. bonbHOMy HazHauwium 480 wMr oydwiimHa < TpU OpHCTYIax
OponxuanbHoi actMmbl. Mmerorcs ammynsl 2,4% pactBopa mo 10 mu. CkojibKO M
MmezcecTpa foikHa Habpath B mmnpui? Ckoabko amiyi Tpedyercs?

Pemenue:

m C
V100

B 100m B 100 « 0,48 _ 20

T Cc T 24 M

20 M1
——— = 2 aMIyJibl
aMmIyJia

Otset: 20 mu1; 2 amMITyJIbl.

75.  Omnpenenutb, CKOJIBKO MUUIMJINTPOB I'eHTAMHUIIMHA CyiIb(haTra HYKHO
BBECTH OOJBPHOMY 3a OJHY BHYTPHUMBIIICUHYIO WMHBEKIIUIO, €CIU Mpenapar
Ha3HadueH 2 pa3a B CYTKM B CyTOYHOH Jno3e 3 Mr/kr; macca OompHOro 80 xr;
TreHTaMHIIMHA CyNIb(aT BbITycKaeTcs B amiynax mo 2 mi 4% pactBopa. CKOJIBKO
amItys notpedyercs?

Pemenue:

MT
3—*x80kr:2=120mMr=0,12r

KT
m C
v~ 100
_ 100m _ 100 = 0,12 3
C 4

o1



3 MJI
S = 1,5 = 2 amnyJbl

aMmyJa

OtBet: 3 MJI; 2 aMITyJIBI.

76. bepemenHoii Becom &80 Kr, OPOBOAUTCS COH-OTABIX C IIOMOIIBIO
BHYTPUBEHHO-KANleJIbHOTO BBEIECHMUs OKcHOyTHpaTa HaTpusa. M3BecTHo, uyTO s
OepeMEeHHBIX KCHIIMH U OcCablieHHBbIX OoyibHBIX HazHawatoT 0,7 T Ha 10 kxr Beca.
®opma Beimycka npenapata 20% -10 mu. CKoabKO aMilysn OKCHOyTHpaTa HaTpus
notpedyercs s ATOU 1eaun?

Pemenue:

0,7 —80 =5,6
*k
10 o

m_C

Vv 100
V_lOOm_100*5,6_28
—T ¢ T 20 oM

28 Ma: 10 M = 2,8 = 3 amIyJibl
OtBer: 28 mi1;3 amMIyJibl.

77. llpu peanumanmu HaszHadaroT 0,02 wMr/kr agpeHanuHa. KMwmerorcs
ammynsl agpeHanuHa 0,1% pactBopa mo 1 mu. CKoOJIbKO MII Mpernapata MeJcecTpa

J0JDKHA HaOpaTh B IIMPUI] M CKOJIBKO aMITyJI aJipeHajnHa MoTpedyeTcs A marueHTa
BecoM 70 xr?

Pemrenue:

MT
0,02—=*«70kr=1,4mMr =0,0014r

KI
m C
V100
B 100m B 100 = 0,0014 _ 14
~~¢ 7 o1 M
1,4 ma
—— = 1,4 = 2 aMmnyJbl
ammnyJsa

Otser: 1,4 mut; 2 amnysibl.
78. IlaumeHTy BecoM 65 KI NpOBOAUTCSA BHYTPUBEHHBIM HAPKO3 KETAMUHOM.
Jlo3a keramuHA 1T BHYTPUBEHHOTO BBEJCHUS 2 MI/KT, Mpenapar BBIMTYCKAeTCs B
Buzie 5% pactBopa. CKOJIBKO MJI KETAMUHA MEJICECTpa HAOEPET B LIMPHUIL?
Pemenne:

MT
2—x65kr=130mMr =0,13r
KT
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m C

vV 100
100m 100 = 0,13
V== =26m

Ortser: 2,6 M1

79. Omnpenennutb, CKOJBKO MWUIWIIMTPOB IIpENapara HYXHO BBECTH

0O0JLHOMY 3a OJIHY BHYTPUMBIIIEYHYIO UHBEKIINIO, €CIIM Mpenapar Ha3HayeH 2 pasa B

CYTKH B CYTOYHOU j03e 5 Mr/kr; macca 6onpHOoro 100 kr; mpenapaT BBIITYCKAaeTCs B
amnynax o 10 mu 20% pactBopa.

Pemenne:

5% * 100 kr : 2 = 250 mr = 0,25 r - pa3oBas J03a B rpaMMax.

m C
V100
V_100m_100*0,25_125
- ¢ 7 20 W

Ortser: 1,25 M.

80. Ormpenenutb, CKOJIbKO MWUIWIMTPOB TperapaTta HY>KHO BBECTHU

00JLHOMY 32 OJIHY BHYTPUMBIIICYHYIO MHBEKIIMIO, €CIIU Mpenapar Ha3HavueH 4 pa3a B

CYTKH B CYyTOYHOMH J03€ 5 MI/Kr; macca 6onpHOro 80 Kr; mpemnapaT BBIITYCKaeTcs B
ammynax o 10 mu 2% pactBopa.

Penrenue:

5 % * 80 kr : 4 = 100 mr = 0,1 r - pazoBas g03a B rpaMMax.

m C
V 100
V_100m_100*0,1_5
—T ¢ T 2 T»w

OtBeT: 5 ML

81. Ogpna tabnerka jexapcTBa BecuT 60 mMr m comepxur 12% akTUBHOTO

BemecTBa. PeOEHKY B Bo3pacTe 10 6 MecAIeB Bpay MPOMHUCHIBACT 2 MI' aKTHUBHOTO
BEIECTBA HA KAXKIBIM KUJIOTpAaMM Beca B CyTKH. JIlekapcTBO ciemayer mpuHUMATH 2

pa3za B JgeHb. CKOJIbKO TaOJETOK ATOrO JIEKapCTBa CIEAYyeT AaTh peOEHKY, HA OJUH
IIpUEM, B BO3pacTe 5 MECAIIEB U BeCOM 7,2 KT' B TEUCHUE CYTOK?

Pemenne:
Mmr

2—*7,2Kr: 2 =7,2Mr - pa3oBas J03a B rpaMMax.
KI

12% .
60 Mr * 0% 7,2 MT KOJIMYECTBO aKTUBHOTI'O BEIIecTBa B 1-11 TaOJIETKE
0

Ortser: 1 Tabnerka.
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82. Haznauenuwe: ButamuH B6 B pactBope 100 wmr/cyt, 2 pa3a
B naeHb. Mmeercsa: ammynel 1 mMnm 5% pacrBopa ButammHa B6. Ckonapko M
COCTaBJISET pa3oBas MOpLMs BUTaMuHa B6.
Pemenue:

100 CB:,—Z : 2 =50 mr = 0,05 r - pa3oBas 103a B rpaMmMax.

m C

V 100
_100m_100*0,05_1
- c 5 - M

Otser: 1 mi1.

83. Bpau nazHauun pactBop HaTpus OpoMHIa C TaKUM PACuETOM, YTOOBI,
npuHuMasi o 1 cT. Jiokke OonbHOU monydan Ha mpuem 0,15 r Hatpus Opomwuia.
HaliguTe KOHILIEHTpalMi0 pacTBOpa B MPOIEHTaX M €ro o0beM (Ha BeCh Kypce
JICYEHUS), €CJIM PACTBOP CIICIyeT MpUHUMATh 4 paza B JieHb B TeueHue 4 aHeu. (1 cT

1. =15 mn).
Pemenue:
m C
V100
_ 100m _ 100 % 0,15 — 1y
v 15 B 0

15Ma x4 x4 = 240Ma

OtBet:1%; 240 M.
84. [Ilammenty c¢ wMaccoit Tena 100 kr mnpeamosiaraeTcs BBEICHHUE

HOpaapeHanuHa B no3e 0,2 MKr/kr/muH. Paccuuraiite ckopocTh MH(Y3UHU, €CIh K 2
M1 nipenapata B konneHtpauuu 0,1% cinenyer no6aButh 98 M pacTBopa IEKCTPO3bI
5%.

Pemenne:
MKT MKTI mr

0,2—* 100 = 20— = 0,02 — - cKOpOCTh BBEJCHUS MpeEIapara
e MUH MUH

MHH

Vv 01s2

100 100

2Mr
o = 100 MUH - ATUTENBHOCTD UHDY3UU

MHH

2 M+ 98 ma = 100 ma1 = 2000 kanesb - 00beM HHPY3UH
2000 kaneJsb Kar

= 0,002 r = 2 Mr — Macca KOHIIEHTpaTa

100 muH MHWH

Ortser: 20 xar/MuH.

54



85. PeGenok pommics ¢ Becom 3,1 xr u poctom — 53 cm. Kakoii pocT u Bec
JIOJKEH OBITh Y HETO B 7 MecCsIIEB, 7 JeT?
Pemenue:
Bec pebenka B 7 mecsiLeB:
3100 + 600 + 800 + 800 + 750 + 700 + 650 + 600 = 8000 r = 8 kr
Poct pebGenka B 7 Mecs1ieB:
53+3+4+3+4+25+25+2+2+2=70cMm
Bec pebenka B 7 ner:
194+ (7 —-5)*3 = 25 kr
Poct pebenka B 7 nert:
130 - (8—7)x7 =123 cm

Otsert: B 7 MecsieB: Bec -8 kr, pocT 70 cm; B 7 neT: Bec 25 kT, pocT 123 cm.
86. PebGenok pomuics ¢ Becom 3,3 kr u poctoM — 56 cMm. Kakoii poct u Bec
JTOJDKEH OBITh y HEeTo B 6 MecsitieB? 6 yiet?
Pemenue:
Bec pebenka B 6 mecsiiieB:
3300 + 600 + 800 + 800 + 750 + 700 + 650 = 7600 r = 7,6 kr
Poct peGenka B 6 mecsiies:
56 +3+3+25+25+2+2=71cm
Bec pebenka B 6 ner:
194+ (6—5)*3 =22 kr
Poct pebenka B 6 mer:
130—-(8—6)*7 =116 cm

OtBert: B 6 Mecs1eB: Bec -7,6 kr, pocT 71 cMm; B 6 set: Bec 22 kT, pocT 116 cm.
87. Ckombko BecuT pebeHOK | ropa >ku3HM, poauBimiics ¢ Becom 3 kr 200
I, €CIId M3BECTHO, YTO 3a IEpPBBIE 5 MecsAleB OH HaOpall B Bece 4 KI, a OCTAJIbHBIC
MecsIbl HaOMpaJl B BECE COTJIACHO Ta0JIuUIIe.
Pemenue:
3200 + 4000 + 650 + 600 + 550 + 500 + 450 + 400 + 350 = 10700 r
= 10,7 kr

Otsert: 10,7 xr.
88. Ckonbko Becut pebeHoK | roga >ku3HH, pojauBIIHiics ¢ Becom 3 kr 700
T, €CJIM U3BECTHO, YTO 3a MOCJIEIHUE 5 MECSIIEB OH HaOpasl B Bece 3 KI, a OCTAJIbHbIC
MecsIIbl HabUpall B BECE COTJIaCHO TalJulIe.
Pemenue:
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3700 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 3000 = 11600 r
= 11,6 kr

Orser: 11,6 kr.
89. Ckonbko BecuT pedeHok 1 roja *xu3Hu, poauBlIHiics ¢ Becom 3 xr 800
I, €CJIM U3BECTHO, YTO 3a IMociennue 4 mecsia oH Habpaja B Bece 3 KI, a OCTaJIbHbIE
MecAllbl Habupal B Bece COTJIacHO TaOuIIE.
Pemenue:
3800 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 + 3000
= 12250r = 12,25 kr

Ortser: 12,25 k.

90. Bec pebenka npu poxaeHun 3700 r., B 1eBIATb MeECSLEB €ro macca
coctaBuiia 9 kr. OnpenenuTb CTeneHb TUNOTPOGUH.
Pemenue:

JIomKEeHCTBYIOIIUI BEC:
3700 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 = 9150 r
Am = 9150 — 9000 = 150r

100% 1>0
* b =
M 6 mxen 9150

€= *100% = 1,64%
Hedunut maccel Tena 1,64%, a runorpodus ObIBaeT mpu AePUIIMTE MacChl
6omnee 10%. Y pebenka Bec B mpeiesiax HOPMBI.

OtBet: runoTpodust OTCYTCTBYET (HOPMaJIbHBIN BEC).
91. Bec pebOeHka mnpu poxkacHUU 3,5k, B BOCEMb MECSIIEB €ro macca
coctaBmia § kr. OnpenenuTh CTeleHb THIOTPOdUH.
Pemenue:
JIomKEeHCTBYIOIINN BEC:
3500 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 = 8950 r
Am = 8950 — 8000 = 950r

950
*100% =

- 3950 * 100% = 10,61%
JIOJDKEH

™
I

Hedunut maccer Tena 6onee 10%, Ho menee 20%, 9TO COOTBETCTBYET THUIIOTPODHH
1-# cTeneHu.

Otger: runotpodus 1 creneHu.
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92. Bec pebenka npu poxaeHud 3,2 Kr, B ILIECTh MECSLEB €ro Macca
coctaBuia § Kr. OnpenenuTb CTeneHb THnOTPOpUN.
Pemenue:
JIomKEeHCTBYIOIMUI BEC:
3200 + 600 + 800 + 800 + 750 + 700 + 650 = 7500 r
Am = 7500 — 8000 = —=500r

0
100% = 100% = —6,67 9
Toommen - L00% = Z55q * 100% o

g:

[IpeBbiienue maccel Tena 6,67%. ['unorpodus ObiBaeT npu neuITe Macchl
6onee 10%. Ilapatpodus BO3HUKAET MPU MPEBBILICHUU JOJKEHCTBYIOLIEH MacChl
Tena Ha O6osiee ueM 10%. Y pebGenka Bec B npejienax HOPMBI.

OtBeT: runoTpodus OTCYyTCTBYET (HOPMAaJIbHBIN BEC).

93. Bec pebenka npu poxaenuu 3700 r., B IeBATh MeECSIEB €ro macca
coctaBmiia 12 kr. OmnpeaenuTts CTENEHb MapaTpouu.
Pemenue:

JIomKEeHCTBYIOIUI BEC:
3700 + 600 + 800 + 800 + 750 + 700 4+ 650 4+ 600 + 550 + 500
=9650r
Am = 9650 — 12000 = —2350r

0
*100% = *100% = —24,35%
M 10 mken 9650
[IpeBbimenue Maccol Tena 6onee 20%, Ho menee 30%, 4TO COOTBETCTBYET
napatpoduu 2-i cTerneHu.

OtBer: maparpodus 2 CTCIICHH.
94. Peb6enok poawmics Becom 3100 rp. B 7 mecsmes ero Bec cocraBua 10,5
Kr. OnpenenuTh CTEICHb mapaTpoduu.
Pemienue:
JlomKeHCTBYIOIMUI BEC:
3100 + 600 + 800 + 800 + 750 + 700 + 650 + 600 = 8000 r
Am = 8000 — 10500 = —2500r

0
* 100% = *100% = —31,25%
M 10 mxen 8000

E =

[IpeBwimenue maccol Tena 6omaee 30%, 4To cooTBETCTBYET nmapaTpodun 3-il CTEIEeHHU.
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OtBer: maparpo¢us 3-i creneHu.
95. Bec pebenka mpu poxaenun 3200 rp., B BOCEMb MECAILIEB €Tr0 BeC
coctaBui 6,8 kr. OnpenenuTs CTENeHb TUNOTPOPUH.
Pemenue:
JIomKeHCTBYIOIMUI BEC:
3200 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 = 8650 r
Am = 8650 — 6800 = 1850 r

1850
* 100% =

100% = 21,389
M romren 8650+ 100% o

E =

Heduuut maccel Tena 6omaee 20%, Ho meHee 30%, 4TO COOTBETCTBYET TMIOTPO(PUH
2-11 CTeTIeHH.

Otger: runoTpodus 2 cTeneHu.

96. Beoruucnure maccy cepiiia HOBOPOXKJIEHHOTO YEJIOBEKa, €CIU U3BECTHO,
gyT10 B 7 MecsteB ero Bec 0but 8 kr 400 r 1 OH HAOUpPaJI B BECE €KEMECSIYHO COTIIACHO
CpelHeTa0IMYHOMY 3HaueHut0. Macca cepiia HOBOpoxaeHHoro coctasisieT 0,66%
OT Macchl Tela.

Pemenue:
8400 — 600 — 800 — 800 — 750 — 700 — 650 — 600 = 3500
0,66%
3500 = 100% =231r
Otser: 23,1 1.

97. BeuucnuTe Maccy cep/ilia HOBOPOXKJACHHOTO 4YelIoBeKa, €CIIU M3BECTHO,
gyT10 B 8 MecsieB ero Bec 0but 8 kr 900 r 1 OH HAOUpaI B Bece €KEMECSIIHO COTIACHO
cpeaHeTabIMUHOMY 3Ha4YeHHI0. Macca cepiiia HOBOpokaeHHOTo cocTaBisieT 0,66%
OT MaccChl TeJia.

Pemenue:
8900 — 600 — 800 — 800 — 750 — 700 — 650 — 600 — 550 = 3450 r
0,66% _
3450 x 100% 22,77 r

Otser: 22,77 1.

98. PaccumraiiTe Maccy KpOBH CEMHUMECSYHOTO peOeHKa CO CpemHen
npubaBKoOil Beca, eciu Bec mpu poxaeHnn pedenka coctasui 3100 r, a macca KpoBu
y aeTei 10 ogHoro roga coctapisiet 11% ot Maccel Tena.

Pemenue:
3100 + 600 + 800 + 800 + 750 + 700 + 650 + 600 = 8000 r
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109

100%

8000 = =880r

Otset: 880 1.

99. PaccuutaiiTe Maccy KpOBHU JECATHMECAYHOrO0 peOCeHKa cO cpeaHein
npubaBKoOil Beca, €ciau Bec Mpu poxaeHuHn pedbenka cocraBun 3 kr 400 r, a macca
KpOBHM y JAeTel 10 oaHoro roga coctasisieT 11% ot Maccel Tena. Maccy KpoBH y
HOBOPOJKJICHHBIX TpUHUMAETCS Kak 15% oT macchl Tena.

Pemenue:
3400 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 + 500 + 450
=9800r
11%
9800 = 100% = 1078r

Otser: 1078 1.
100. Ha ckonbko M3MEHHJIACh Macca KPOBHU JICBATUMECSYHOTO peOCHKa CO
cpeaHel mpubaBKoOM Beca, €CJIM BeC MpU poxkaeHun pedbenka coctaBui 3200 r. Macca

KpOBH y J€Tel 10 0JHOTOo rojaa coctaBisieT 11% ot macchl Tena, y HOBOPOXKIECHHBIX -
15%.

Pemenue:
15%
3200 * 100% 480 r
3200 + 600 + 800 + 800 + 750 + 700 + 650 + 600 + 550 + 500
=9150r
1%
9150 * 100% 1006,5T

1006,5 — 480 = 526,5r

Ortser: 526,5 1.

59



5. KPUTEPUHU OLHEHKU 3AYETA

llpu onpedenenuu oyenku HEOOXOOUMO UCXOOUMb U3 CLEOVIOUWUX KPpUMEPUESs.
- CyMMa 3HaHHM, KOTOPHIMH O00JIaaeT CTYACHT (TEOPETUYECKUM KOMIIOHEHT —
CUCTEMHOCTh 3HAHWUM, HX TIOJHOTA, JOCTAaTOYHOCTh, JCHCTBECHHOCTh 3HAHUM,
MPOYHOCTb, ITyOMHA U AP. KPUTEPUH OLIEHKH );

- TOHMMAaHHE CYIIHOCTH TIEJaroruyecKux SBJICHUHW U TPOLECCOB U UX
B3aHMO3aBUCUMOCTEH;
- YMEHHUE BUJIETh OCHOBHBIC MPOOJIEMBbl (TEOpETUUECKUE, PAKTUUECKHUE), TPUUUHBI
UX BO3HUKHOBEHHUS;

-  YMEHHE TEOPEeTHUUYEeCKH OOOCHOBBIBATH BO3MOXKHBIE TIYTH PEIICHUS
CYLIECTBYIOUIMX MPOOJIeM (TEOPUU U IPAKTUKH).

O1eHKa «3aUTCHOY.

OleHKa «3a4TE€HO» CTaBUTCS, €CIU TMPABWIBHO BBITIOJHEHBI 3 3aJaHUS U
MOJIYYEHBI TIPABUIILHBIEC OTBETHI; BO3MOXKEH OJIMH HEJTOUET.

O1LeHKa «HE 3aUTEHO»:

O11eHKa «HE 3aU4TEHO»CTABUTCS, €CJIU CTYJICHT BBIMOJHUI MeHee 3-X 3a/IaHui.
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IIpunosxenne 1

INABJIOH BJIAHKA 3AYETA

I'BIIOY «CaTkuHCKUI MEIUIIMHCKAN TEXHUKYM)

PaccmoTtpeHo nmpeamMeTHoi KoMuccHuein «YTBEpKIAIO»
« » 20 ron 3amaupexTopa o YP
[Ipencenarens koMuccuu « » 20 rox
3AYET
mo mucuuminae EHO1 «MaremaTtuka»
Bapunanr

Ha BeimonmHenue mpoBepouHoi paboThl Mo maTemaTuke gaercs 2 dvaca (90
MUHYT).
1. [TocTpoiiTe rpaduk GyHKIMK U IEPEUUCTUTE CBOMCTBA.
y =sinx + 4
2. Haiinure nuddepenman GyHkuum.
) = @3 +7)°

3. Haiinure matematnueckoe OXUIaHUE CIyYallHOW BETHMYUHBI X,
3Has 3aKOH €€ PaCIpPEe/ICIICHUS:

158 159 160 161 162 163 164 165 166

TIX

0,05/0,1 0,11 ]0,15 |0,2 0,15 |01 0,09 (0,05

4. CkoJIbKO BOJBI HYXXHO B35Th, 4TOOBI u3 600r xyiopaMuHa
nosryuuiics 5%- pactBop?

d. bonsHoMy HaszHaumnmu 480 Mr sSybuiaMHA TPU  MPUCTYIAX
OponxuanbHoit actMmbl. merores ammynsl 2,4% pactBopa no 10 min. CKoybko
MJI MeJicecTpa AoJkHa HabpaTh B mmpuil? CKOJIbKO aMITy Tpedyercs?

6. CKoJIbKO BeCHT peOCHOK 1 roja sKu3HH, POJUBIIHICS C BECOM 3 KT
800 r, ecni M3BECTHO, YTO 3a MOCHeaHUE 4 MecsIia OH HaOpaa B Bece 3 Kr, a
OCTaibHbIE MECSIIbI HaOUpaa B BECE COTJIACHO TabJHUIIe.

[loanuce mpenogaBaTens
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