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OBIIME ITOJIOKEHUA

VYuebnas mucuuiuinaa Mamemamuxa OTHOCUTCS] K €CTECTBEHHOHAYYHBIM
JHMCIUIIIMHAM 00111e00pa30BaTeIbHOTO UKJIA.

B pesynbrate 0cBOCHUS QUCLMITIMHBI 00YUYAIOIHICS 00IMHCEH YMEMmD.

- V1 Pemares mnpukiagHele 33jaud B oOnacTh  mpodeccroHabHOM
NS TEILHOCTH;

- V2 [IpuMeHATh MPOCThIE MATEMATHUYECKUE MOJAEIN CUCTEM U IPOLIECCOB
B cepe nmpodecCHoHaANBHON NEeSITETBHOCTH

B pesynbrate 0CBOSHUS MMCUUILIMHBI 00Y4YaIOIINICS T0JIZKEH 3HATD.

- 31 3HaueHne MaTEMAaTUKH B IPOPECCHOHANBHOMN JEATENLHOCTH U TPU
ocsoenuu [ITICC3;

-32 OCHOBHBIE MOHSATHUS U METOIBI MATEMATHYECKOTO aHaJM3a, TEOPUU
BEPOSITHOCTEN M MAaTEMAaTHUECKOH CTaTHCTHKH;

-33 OCHOBHBIE MaTeMaTUYECKUE METOBI PELICHHsI IPUKIIAJAHBIX 33734 B
00acTH MPOQPEeCCHOHANTBHON IESITEIBHOCTH.

COllep)KaHI/Ie JAACHUIUIMHBI OPUEHTHPOBAHO Ha MOATOTOBKY CTYJACHTOB K
OCBOEHHUIO MPO(ECCHOHATIBHBIX MOJIYJIEH MPOrpaMMbl TIOJITOTOBKU CIICIUATIMCTOB
CpeHEro 3BEHa 110 CHEIMAIBHOCTH W OBJAJCHHIO NPO(ECcCHOHATBHBIMU
KOMITCTEHIUSIMH :

[IK 1.1. Opranu3oBbIBaTh MOATOTOBKY MsACa U  IIPUTOTOBJIICHHE
oy haOpHUKaTOB JUIs CIIOKHOW KYJIMHAPHOM MPOITYKIINH.

[IK 1.2. Opranu3oBbIBaTh  MOATOTOBKY PBIOBI U IPUTOTOBJICHHE
oy haOpUKaTOB JUIsl CIIONKHOU KYJIMHAPHOM MPOIYKIIUH.

1K 1.3. Opranu3oBbIBaTh TOATOTOBKY JIOMAIIIHEH MITHILBI YIS IPUTOTOBJICHHS
CJIOKHOM KyJIMHAPHOW NIPOTYKLIMH.

[IK 2.1. Opranu3oBbIBaTh M MPOBOAUTH MPUTOTOBIICHUE KaHAIIE,
JIETKHUX ¥ CIIOKHBIX XOJIOAHBIX 3aKyCOK.

I1K 2.2. Opranu30BbIBaTh W NPOBOAUTH IPUTOTOBJICHHUE CIOXKHBIX
XOJIONHBIX OJIFOA W3 PBIOBL, Msica M CEIbCKOXO3SIMCTBEHHOM (JoMariHeit)
TTHLBL

I1K 2.3. OpraHu30BbIBaTh W TMPOBOAUTH IPHTOTOBJIEHHE CIIOXKHBIX
XOJIOJIHBIX COYCOB.

I1K 3.1. OpraHu30BBIBATS W TMPOBOAUTH IPHTOTOBJIEHHE CIIOXKHBIX
CYTIOB.

[1K 3.2. OpraHu30BbIBaTh W MPOBOAUTH IPHUTOTOBJICHHUE CIIOKHBIX
TOPSYUX COYCOB.

1K 3.3. OpraHu30BbIBaTh W MPOBOMUTH IPHUTOTOBJICHHUE CIOXKHBIX
OO0 U3 OBOIIEH, TPUOOB U CHIpA.

I1K 3.4. OpraHu30BbIBATh W TMPOBOAUTH IPHUTOTOBJICHHE CIIOXKHBIX
OO U3 PBHIOBI, MsACA U CEIbCKOXO3SCTBEHHON (IOMAIITHEH ) TITHIIHL.

[IK 4.1. Opranu3oBEIBaTh W IPOBOJUTH IPHUTOTOBICHHE CHOOHBIX
xJ1e000yTOUHBIX U3AENNI 1 Pa3IHIYHOTO XJieba.



[1K 4.2. Opranu3oBbIBaTh ¥ IPOBOJMTH TPUTOTOBJIEHHE CIOKHBIX
MYYHBIX KOHAUTEPCKUX M3AEINH U Npa3THUIHBIX TOPTOB.

1K 4.3. Opranu3oBbIBaTh u IIPOBOJIUTH IIPUTOTOBJICHUE
MEJIKOIITYYHBIX KOHUTEPCKUX U3JIETHH.

[IK 4.4. OpraHn3oBbIBaTh M IPOBOJHUTH TPHUTOTOBJICHHE CIIOKHBIX
OTJIETIOYHBIX 0Ty (HhabpUKaTOB, UCTIONB30BATH UX B O(OPMIICHHH.

[IK 5.1. Opranu3oBbIBaTh ¥ IPOBOAWUTH IPHUTOTOBJICHHE CIOXHBIX
XOJIOMHBIX JAECEPTOB.

[IK 5.2. OpraHn3oBbIBaTh ¥ IPOBOAWUTH IPUTOTOBJICHHE CIIOKHBIX
TOPSYHX JIECEPTOB.

1K 6.1. YuacTBOBaTH B INIAHUPOBAHUM OCHOBHBIX [IOKA3aTesIeH IPOM3BOJICTBA.

[1K 6.2. [TnanrpoBaTh BINIOJIHEHHE paOOT UCIOJIHUTEISIMH.

1K 6.3. OprannzoBbIBaTh paboTy TPYIOBOTO KOJIIEKTHBA.

1K 6.4. KonTponupoBath X0/ ¥ OIIEHHBATH PE3YJIbTAThI BBIIOJIHEHUS
PpaboT UCIIOHUTEIISIMHU.

1K 6.5. BecTn yTBep»KICHHYIO Y4E€THO-OTYETHYIO JIOKYMEHTALIUIO.

B mpomecce ocBoeHHMsI AMCHMIUIMHBI Y CTYAE€HTOB JIOJKHBI
¢opmupoBarbcs 001e KOMTIETEHIUMN:

OK I. TloHumaTh CyIIHOCTP M COLHAIBHYIO 3HAYMMOCTb CBOEH
Oynyuieii npodeccuu, MPOSIBISITH K HEl yCTONYMBBIN HHTEPEC.

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JESATEIBHOCTb, BBIOMpATh
TUIIOBBIE METOABI W CHOCOOBI BBIIOJIHEHUS NPOQECCHOHAIBHBIX 3alad,
OLIEHUBATh UX YPPEKTUBHOCTH U KAUYECTBO.

OK 3. IlpuHuMate pelieHuss B CTAHZAPTHBIX M HECTAHJAPTHBIX
CUTYaIMAX ¥ HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisITh TOUCK M HWCIOJIB30BaHHE HWH(OpMAIIUH,
HeoOXxoauMoi Ui 3((HEeKTUBHOTO BBIMOIHEHUsST MPOGECCHOHANBHBIX 337134,
po(eCCHOHANTBHOTO ¥ IMYHOCTHOTO PAa3BUTHSL

OK 5. Hcnonp3oBath UH()OPMALMOHHO-KOMMYHHKAI[HOHHbIE
TEXHOJIOTHH B IPO(PECCHOHATBHOHN AEATEIEHOCTH.

OK 6. Pabotatp B KOJUIEKTHBE M KOMaHJE, d(P(PEKTHBHO OOIIATHCS
C KOJIJIETaMH, PYKOBOACTBOM, TOTPEOUTEII M.

OK 7. BpaTtp Ha ce0si OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMAaHIBI
(MTOTYMHEHHBIX ), Pe3YJIbTAT BEIIOIHEHHS 3a1aHUH.

OK 8. CaMoCTOSTENFHO ONpEneNsaTh 3aa4d MPOPEeCcCHOHATHHOTO H
JMYHOCTHOIO  Da3BHUTHSA, 3aHUMAThCS  camMo0Opa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH ITOBBIIICHHE KBAJIN(PUKAIIHH.

OK 9. OpueHTHpOBAaTECA B YCIOBUSX YaCTOH CMEHBI TEXHOJIOTHI
B IPO(ECCHOHATILHON NIESTETHHOCTH.

B kauectBe ()OpM M METOHOB TEKYLIETO KOHTPOJIS HCIHONB3YIOTCS
JOMalIHue paboThl, MPAKTHYECKHE 3aHATHS, TECTUPOBAHHUE.
[IpomexyTouHast aTrectanus B popme sK3aMeHa.



OHCHKa WHIANBUAYAJIbHBIX O6pa30BaT€J'H)HI)IX I[OCTI/I)KCHI/Iﬁ 1o
pe3ybTaTaM TEKYHICr0 KOHTPOJd  YCIIEBACMOCTU U HpOMe)KyTO‘IHOﬁ
aTTeCTallii NPOU3BOJUTCA B COOTBETCTBUU C yHPIBepCEIJ'ILHOfI IIIKAJIOM:

[porueHT KauecTBeHHast OlleHKA WH/MBHY ATbHBIX
PE3yIbTaTUBHOCTH 00pa30oBaTeNbHBIX JOCTHKECHHI
(IpaBUITBHBIX .

oTBeTOB) Oamt (oTMETKa) BepOATbHBIA aHAJIOT
90 + 100 5 OTJIINYHO

80 + 89 4 XOpOILIO

70 +79 3 YIOBIIETBOPUTENHEHO
menee 70 2 HE y/IOBJICTBOPHUTEIHLHO




Tabimma 1

ITacnopT oLIeHOYHBIX CPEACTB

Kontpon HaunmenoBanue
KonTpommpyemeie
UPYEMBI OIICHOYHOTO CPE/ICTBA
pasnensl (TeMbl) | KoHTpormpyembie
Ne . e . IpomexyTouHa
yaeOHOMH YMCHUS, 3HAHHS Texynmii
N KOMIIET staTTECTaIUs
JIACHMIUIAHEI KOHTPOJTh
EHIIMH
1 OK2 Tect Borpockt
Beenenune BXOJIHOT'O SK3aMeHa
KOHTPOJIS
Pazpnen 1 V1,¥2, 31, 32, OK1-
OCHOBBI 33 OKO9,
JIMCKPETHOU I1K6.1 KouTposbHas
MaTeMaTUuKu u - a60Ta Nol
2JIEMEHTEI I1K6.5 p -
JIMHEHHOM
anreOpsl
Tema 1.1. V1,¥2, 31, 32, OK1-
MHuoskecTBa 1 33 OK9, TecT 110 TEME,
oTiepanyy Haj I1K6.1 OTHeT 110
FFIMAL. - MPaKTHYECKUM
DJ1eMEHThI I1K6.5 p
MaTeMaTHYECKOH paboram
JIOTUKH
yl,y2, 31, 32, OK1- Tect 110 TEME,
Tema 1.2. 33 OKO, OTHeT 110
Matpunsl u T1K6.1
MPaKTUYECKIM
OTIpeIeTIUTENN -
1K6.5 paboram
Tema 1.3. V1,¥2,31, 32, OK1-
CucreMbl 33 OKO9,
JIMHEHHBIX T1K®6.1
anredpandecKux - Tect no teme,
ypaBHEHHH. I1K6.5 OTHET 10
[Ipumenenne MPAKTAYECKIM
JIMHESHHOMN pa60TaM
anreOpsI B
SKOHOMMYECKUX
pacueTax
Paspnen 2 V1,V2,31, 32, OK1- KontponbHas




Teopus 33 OK9, pabora Ne2
KOMILJICKCHBIX TIK1.1
qucen -
TIK5.2
Tema 2.1. V1,¥2, 31, 32, OK1- | Tecr o Teme,
OCHOBHBIC 33 OKO9, OTHeT II0
TIOHATHUS TEOPUH [IK1.1
MPAKTAYCCKIM
KOMILJIEKCHEIX -
gpcen I1K5.2 paboram
TeMa 22 y19y27 31, 329 OKI- TeCT 10 TEMC,
JevicTBus Haz 33 35?’1 OTYCT IIO0
KOMILIEKCHBIMU 7 | mpakTHYeCcKMM
qucjiamMu HKS 2 pa60TaM
Paznen 3 V1,¥2,31,32, | OKl1- KouTtponbsHas
Teopus 33 OK9, pabota Ne3
BEPOATHOCTEN U IK1.1
MaTeMaTH4ecKas -
CTaTUCTHKA I1K6.5
V1,¥2,31,32, | OKl1- Tect mo Teme,
Tema 3.1 33 OKO9, OTYET IO
KomoOunaropuka }_[KI 1 [IPaKTHICCKUM
K65 paboram
Tema 3.2 V1,¥2, 31,32, | OKl1- TecT o TeMe,
OCHOBHBIC 33 OKO, OTYET MO
TOHATHUS TEOPUH {_IKI 1 IPaKTHICCKHUM
BepoATHOCTEH K6 5 paboTam
Tema 3.3 V1,¥2,31,32, | OKl- | Tecr o teme,
OcHOBHBIC 33 OKO9, OTYeT 1O
TIOHSTHS 3 TIK1.1 NPaKTHIECKHM
MaTeMaTUYECKOM - AGOTaM
CTATUCTHUKHU T1K6.5 P
Pasnen 4 OK1-
OCHOBBI OKO,
mddepenmmansy | V1,V2, 31,32, | OKL1 KontponpHas
oro 33 ) pabora Ne4
T1K6.5
HWHTETPAIHHOTO
HCYHCIICHUS
Tema 4.1 Y1,¥2,31,32, | OKl- | Tect mo Teme,




Ipenen pyHKIMN 33 OK9 OTYET 1O
IIK1.1 | npaktiyeckum
i paboTam
[1K6.5
Tema 4.2 Y1,¥2,31,32, | OKI- | Tecrmo teme,
Heonpenenennsit 33 OKO, OTYeT IO
U OTIpEICIICHHBIN }_[Kl’l MPAKTAYCCKIM
HHTeTpaji 1K6.5 paboram
V1,¥2,31,32, | OKI- Tect 1o Teme,
Tema 4.3 33 OK9, OTYeT 110
Auddepentmarns [IK1.1 MPAKTAYCCKIM
HBIC YPaBHCHUS - AGoTaM
nkes| P
V1,¥2,31,32, | OKl1- KouTtponbsHas
Pazmen 5 33 OKO, pabora Ne5
Huddepenunans IK1.1
HBIC ypaBHCHI/IH -
I1K6.5
V1,¥2,31,32, | OKI- TecT o Teme,
Tema 5.1. 33 OK9
Juddepennmans K11 OTHeT 11O
HBIC ypaBHEHUS 7 | TPAKTHICCKHM
TEpPBOTO TOPSIKA i’[K 6.5 paboram




1. BXO/ITHOM KOHTPO.Ib

Crnennduxanus
BxonHOW KOHTpOJIb IPOBOJIUTCS C LEJBIO ONpPENENCHUS] TOTOBHOCTH
oOyyarommxcss K OCBOGHUIO y4eOHOM JMCHMIUIMHBL, Oasupyercs Ha
qicuinHe «MarteMaTHKay, MpeIecTBYIOIEH H3y4eHHIo JaHHOH y4eOHOoH
JMCIUITIIMHBI
[To pe3ynbpraTaM BXOAHOTO KOHTPOIS IUIAHHPYETCS OCYIIECTBICHHUE B
JnanpHedIeM MU QEepeHIIMPOBAaHHOTO W MHIMBUIYAJIBHOTO IOAX0MA K
oOyyaronmcst. [Ipy HU3KOM ypOBHE 3HAHWI IPOBOASATCS KOPPEKTUPYIOIIHE
KypCBI, IOTIOJHUTEIIbHBIE 3aHSATHS, KOHCYJIbTAIHH.

IIpumepsl 3aganuii BXOJHOTO KOHTPOJIS

1. Pemnte ypaBHEHHE U BBIOEPHUTE PABUIIBHBIA OTBET:
5 1

2 8

a) x=8; 0)x=2; B)x=-8; r)x=-2.

2. Pemmre ypaBHEHHE 1 BEIOEpHUTE ITPABUIIBHBII OTBET:

log, (x+7)=-1

3
1
a) x=-4; 06)x=10; B)x=4; T)x= 75.

3. Ykaxure 1o Kakoi (popMyJiie MOXKHO PELINTh TpoCTeiiiee
TPUTOHOMETPUYECKOE YpaBHEHHE BUa: SiN X = a
a) T arcsina+ zn;;

6) T arcsina+ 2zn;
B) (—]_)narcsin a+ 7m;

r) (—1)narcsin a+ 27mn.

4. Pemmte ypaBHEHHE U BBIOCPHUTE IPABIIIBHBINA OTBET:

J2

COSX=—
2

a)i%+27zn;;



6)J_r£+27zn;
6

B) i£+2ﬂn;
4

r) Z+ 27m.
4

5. Pemute HEpaBEeHCTBO:

1

X+6
> —
3 9

a) x>8; 0)x>-8; B)x<4; r)x>4.

6. Peurnte HepaBeHCTBO:

log,(x+2) <3

a) x>29; 0)x>-25; B)x<25; r)x>3.

7. YCcTaHOBUTE B3aUMHO-OJJHO3HAYHOE COOTBETCTBHE MEXKAY (DYHKIUAMH U UX

HpOI/IBBOI[HBIMH:
1) y=—x"+x-1

2
2)y=—

X

1.5
3 y==—X"—-X+5
)Y 3

x-1
4y y="—-=

X

8. Haiitu npousBoHyt0 QpyHKIHH:
y=4x> -5x* +7x-1

a)y =12x* —10x+7;

6) y' =4x* —5x° +7x?

B) Y =X°

r) Yy =4x* —5x+7

, =2
a) y =7
, 1
O Y'=—
B) Y =-2x+1
Ny =x*+1

9. YKaxuTe ofiHy U3 nepeoobpasubix Gpyrxmuu: T (X) = X



| >~

F(X) =
a)F(x) = 3
6) F(x) = x*
X2
F(x)=2—
B) F(X) >
r) X =F(x)=2x

3

10. Beraucnure onpezeneHHblid HHTETrpa: I x%dx
-3

a) x=27; 0)x=9; B)x=18; r)x=12

Kpurepun ouenku

3a KaKIbIH MPaBHIIBHBIN OTBET — 1 Oa.
3a HenmpaBUJIBHBIN 0TBET — 0 GayIoB.

IIpoueHT pe3ysIbTaTUBHOCTU

KauecTBeHHas olleHKa WHANBUAYATBHBIX
00pa30BaTEeNIbHBIX TOCTHKECHUI

(IpaBHIIBHBIX OTBETOB) —
6ayn (oTMeTKa) BepOaIbHBINA aHajIor
90 + 100 5 OTJIIMYHO
80 + 89 4 XOPOIIIo
70 +79 3 YIOBIIETBOPUTEIBEHO
Mmenee 70 2 HE y/IOBICTBOPHUTEIHEHO




2. TEKYIIIMI KOHTPO.1h

Texymmii  KOHTPOJb  YCIIEBAEMOCTH  OCYIIECTBISIETCS B XOJ€
MOBCEHEBHOM Yy4eOHON paboThl MO0 Kypcy IMCUMIUIMHBL. JlaHHBIA BUA
KOHTPOJII JIOJDKEH CTUMYJMpPOBAaTh CTpPEMIICHHE K CHCTEMaTHYecKOu
CaMOCTOSTENIFHON padoTe MO M3Y4YEeHHI0 y4eOHOH IHCIMIUIMHBI, OBIIAJICHUIO
po(heCCHOHATIBHBIMI M OOIIMMH KOMITETEHIIMSMH, MO3BOJISIET OTCIICKUBATH
TIOJIOXKUTENILHBIE/OTPULIATEIEHBIE pe3yIabTaThI u IUTaHUPOBATH
Mpeaynpexaatonme/ KOppeKTUPYIOLIHE MEPOTIPHSITHSL.

®opMBI TEKYIIEro KOHTPOJIS
2.1 TECTOBBIA KOHTPO.Ib

TecTbl TeKyIIEro KOHTPOJISE 3HAHUI
b = )"

Bananue 1. llecToii WieH MOC/eI0BATEIHOCTH n'+4 paBeH ...
VYKaxuTe OlMH BapUaHT OTBETA
1) -5/40
2) 1/40
3) -1/40
4) -1/16

i 2-¥x-3x? +5)
3ananue 2. [Ipepen pyHKumm * - paBeH ...
VYKakuTe OJJMH BapHaHT OTBETa
1) -3
2)-8
3)9
4)5

Lz t—
3amanrwne 3. [Ipenen pyukum == * - paBeH ...
VYKaXuTe OJMH BapHaHT OTBETA
1) 1/3
2)0
3) -2
4)-1/3

< 2 42 -8 +7

um __ g4 2
3amanve 4. [pemen Gynxmuy »+= 1008 = 207 +4x =11 pagey .,
VYKakuTe OJJMH BapHaHT OTBETA
10



paBHoO ..

2) ®
3) -7/11
4) 1/100

-, %
2sm —

lm —
Bamanue 5. [Tpegen dyukiuu * * % pageH ...
VKa)KMTe O/IMH BapHAHT OTBETA
1) 235
2)2/35¢
3) 14/5
4) 2/5
fm (1= )"
3ananue 6. [Ipexen pyHkmn *—= <Y pasen ...

Vkaxute OJWH BapuaHT OTBETA
14

1) €’
a1
2) e’
3) ®
21
ge ?
fx)= e $x° —4x
3amanue 7. Jlana ¢yHkus X 3HaueHune

Vxaxure OJJMH BapuaHT OTBETa
1) 20In 2 +16

2)6
3) 24

41042
v =(x3 +2x)-sinx

3ananue 8. [IpousBomHas GHyHKIMY -
VKaxkuTe OJMH BapHaHT OTBETA

1) (2x+2)sinx+(x~ +2x)cosx
2) (2x+2)cosx
3) (2x+2)cosx+(x"+2x)sin x

4) (2x+2)sin x —(x~ +2x)cosx

. ra2x . 2
3anmanue 9. [Ipon3BomHas GyHKIHH y=(e” +sin3x)

paBHa .

[

paBHa



VYKaxkurte 0JIMH BapUaHT OTBETA
2x .
2(e”" +sin3x
1 2 )

2) 2(e? +sin 3x)(e > +cos3x)
3) 2(e™ = sin .i:c)q,.‘c:" + 3cosix)

5
4) 2(2e~* +3cos3x)

2
3ananue 10. dns pyHKIMHN y= (x +7 )— ' (5 N x) MaKCHUMYM PaBeH ...
YkaxuTe OJJH BapHaHT OTBETa
1) 32
2)0
3) -7
4)1
3ananue 11. HauGonpmee 3HAaYCHUE ¢byHKIMH

_ .3 2 _gy—
J(x)=x"+3x"-9x-7 Ha otpe3ske [-4,3] paBHO ...

YkaxuTe oIMH BapUaHT OTBETA
n1

2)1

3) +3

4) -12
3anmanue 12. Jlnsg mpuOIMIKEHHOTO BBIYUCICHUSI 3HAYEHHs (YHKIIMU

Xp + Ax

y(X) B  TOUKe MOXHO  HUCIOJB30BaTh  COOTHOIIEHHE

Y(xg +Ax) & y(xg) + ¥ (xo) - Av., ¥ (xg) - A -

rre npupameHie (QyHKIUM B

Touke "¢ DyHKIHA y(x) OIIpeNeNIeTCs U3 yCIOBUS 3aJayd. 3HAUYCHUS

Xg u Ax v(xp)
BBIOMPAIOTCS TaK, YTOOBI OBLIO JIETKO BBEIYUCIUTD ~ , ¥ TIPH 3TOM

4% | B3sITOE TI0 MOJIYJIIO, JIOJDKHO OBITh KaK MOYKHO MEHBbIIIE.
oL a3
Torma npubamKeHHOE 3HAYEHHE BBIPAXKEHUS “ ° ~ PaBHO ...
YkaxkuTe OJJMH BapHaHT OTBETA
1) 1,003
2) 1,002984
3) 1
4) 1,3
0 R
A | =X X [ A&
| ————— @
3anmanue 13. HeonpeaeneHHbIN HHTETpa X paBeH ...
VkauTe OJUH BapHaHT OTBETA
-
T +2-x —.‘--b.|.|.'c -——+C
1) r



x +1 ._.;-_1.111 ='| —L+ o

2) 2 3 7-x
3 7

x —3-ln|x|——+C
3) x

4 2ex —3-|IL|.1|—J—
4) T

Jax
3ananue 14. HeonpesesneHnblii uHTerpan * < — 3% papeH ...
VKaKuTe OJIMH BAPUAHT OTBETA

3 mpp-sd+cC
1) 5
2y =15 ‘Inf2 -5x|+C

- 2-5x+C
3) 3

3

-~ hj|+C

4 3
"’F 6ckx
2
3ananue 15. Onpeenennmiii nuaterpan 9t x PaBeH ...
Vkaxxute 0lMH BapUaHT OTBETA

x
1) 3

Ix
2) 3
3 3
4) T

[ (" - Scasxy
3amanue 16. OnpeneneHHbIN HHTETpAT 2 paBeH ...
YKaXuTe OJ1H BapHaHT OTBETa

1) e -1
2)e" +1
3) ¢
4) e’ +9

3amanue 17. [Inomanp GuUrypel, orpaHIYCHHON JIMHUEH

npsaMbiMd ¥ = -1 x= 1 ¥ OCBIO a0CITNCC paBHA ...



Vxaxure OJIH BapHaHT OTBCTA

1

——€
1) e

e+—+2
4) e
3ananue 18. ITnomans Gurypel, orpaHUYeHHON Mapabooil H OChIO

OX, paBHa ...

v(t) =

ot t=1

Vxkaxute OJIH BapHaHT OTBCTa

12=
1) 3
53l
2) 3

a

10=
3 3
4)0
3amanne 19. Temo JABMXKETCS MNPSIMOJIMHEHHO CO  CKOPOCTBIO

(3t +81) y ,
. Torma myTh, NpOIACHHBIH TEIOM 3a IPOMEKYTOK BPEMEHH
1o t=4, paBeH ...
VYKakuTe OJJMH BapHaHT OTBETa
1) 131
2) 123
3) 128
4) 51
3anmanue 20. BpocaioT UrpalibHy0 KOCTh. BeposiTHOCTH COOBITHS A -

«BBIIAJIO YHCJIO OYKOB, KPaTHOE 3» - paBHA ...

paBHa ...
VYKakuTe OJIMH BapHaHT OTBETA

1) 1/2

2) 1/6

3)1/3

4)2

3amanue 21. B ypre HaxomsaTcs 3 KpacHBIX, 5 CHHHAX W 2 OCNBIX mapa.

Hayna4gy BhHMMarOT oguH Imap. BeposTHOCT TOro, 9To map OKaKEeTCs
LBETHBHIM, PaBHA ...



VYkaxuTte OJJH BapHaHT OTBETa

1) 15/64

2)1

3)0,8

4) 3/20

3amanue 22. M3 OykB ClIOBa «CXEMa» COCTABIIAIOT Pa3jIMYHBIC CIIOBA,

COCTOAIIMEC U3 ITATH 6yKB, KaxxJas u3 KOTOPbIX, BCTPEYACTCA POBHO OJIMH pas.

CIy4YaliHOW BEIMYUHBI X UMEET BUJL:

Yucio Takux CJIOB PaBHO ...
YKaxxuTe oJIMH BapUaHT OTBETA

1) 15

2) 120

3) 24

4)5

Bamanue 23. 3aKOH pachpejiesieHust BEPOSTHOCTEN ISl JTUCKPETHOM
FSERE
Z 1271271 MaremMaTHUeCKOE OXKHMIAHHE

M(X) aToii ciryyaliHO# BEJIMYNHBI PABHO ...

VYkaxxute 0lMH BapUaHT OTBETA
H1

2) 6,2

3)0,21

4) 10

| by

| 1
!
[

=
"

) T

3amanue 24. JlaH BapuallMOHHBIA PSIA:

HETo BHIOOPOYHOE CpeHEe PaBHO ...

VYKauTe OJJMH BapHaHT OTBETa

1) 44

2)2,4

3)25

4)11

3amanme 25. JlaHo cTaTHCTHYECKOE pacIpefefieHHe BBIOOPKH:

1123

71y

37 [k |43

Ecnn 00bem Boi0opku paBeH 100, To k paBHO ...
VYKakuTe OJIMH BapHaHT OTBETA

1) 50

2) 180

3) 80

4) 20



2.2 KOHTPOJIBHBIE PABOTbI

KonrtponbHass paboTa BXOIUT B COCTaB KOMIUIEKTa KOHTPOJBHO-
OIIEHOYHBIX CPEJICTB U IMpeHa3HadaeTcs sl pyOeKHOTO KOHTPOJISI M OLIEHKH
YMEHHH M 3HaHUH 00ydYaromuXcsi BTOporo Kypca mno crnenuaibaoctd 19.02.10
TexHONMOTHs MPOJAYKINK OOIIECTBEHHOTO MUTaHus (6a30BOi MOATOTOBKH) IO
mporpamme y4eOHOM JUCIHHUIUINHBL «MaTeMaTHkay.

KoHtponbHas paboTa BBINOJHSETCS B INHCBMEHHOM BHJE IOCTE
n3ydeHus paszaena OCHOBBI MATEMAaTHUECKOTO aHAIH3a.

Bpems BbInosHeHUS:

- moaroroska 10 mMuH.;

- BpinoyiHenue 60 MuH.;

- oopmitenue u cnava 20 MuH. ;
- Bcero90 muH.

KOHTPOJIBHASI PABOTA Ne 1
Pa3nes OCHOBBI TUCKPETHON MaTeMaTUKU U DJIEMEHTHI IMHEHHON
anredpsl

Bapuant 1
3ananue 1 Teopetnyeckoe 3a1aHNe
OtBeThbTE HA CIIEIYIOIINE BOIPOCHL:
1. IlonsiTue mHOXecTBa. Buasl MHOXKecTB. IIpumepsL.
2. Matpulipl: onpejesieHue, IpuMepbl.
3. CucTeMbl JIMHEHHBIX aNreOpanyeckuX ypaBHEHHUI: TOHATHE, IPUMEPDI.
3ananue 2. [Ipaktudeckoe 3aganue
1. TIycte T={1;2;3;4;5,6;7;8;9} — ocHOoBHOe MHOXxecTBO. [Iyi1 MHOKECTBA
A={3;6;9} u B={2;4;6;8} maiimure cnenyromee: 1) AU B;2) ANB; 3)

A;4) B.
2. HaliT BCEBO3MOXKHBIE: CyMMY, pPa3HOCTb, IIPOU3BEACHUE M OIMpPEIeTUTEIN
JUTS CIIEYIOINX MaTPUIL:

463 1
23 24 014

A= 67,3: 360/.cc| 3| D= 32,K: 251
B 916 -9

M=(10-1).

3. Pemmts cuctemy ypaBHeHHH MeTonoM ["aycca u mo ¢popmynam Kpamepa:



4x, +7X, —3Xy =10,
2%, + 9%, —X; =8,
— X, +6Xx, —=3X; =3.

Bapuant 2
3aganue 1 TeopeTnyeckoe 3a1aHue
OTBeThTE Ha CIEAYIOUHE BOIPOCHL:
1. Onepanuu Ha MHOKECTBaMU. [IpuMepBL.
2. Matpunst. Buner matpun. Ipumepsr.
3. PemieHue CHUCTEMbI TUHEWHBIX alreOpandecKuX ypaBHEHHUI: OIMpeleIiCHUE,
MIPUMEPBHI.
3ananue 2. [Ipaktudeckoe 3aaHue
1. ycts T={-1;0;1;2;3;4;5;6;7} — ocHOBHOe MHOXeCTBO. [ MHOXKECTBa
A={3;6;9} u B={2;4;6;8} maiigure ciexyromee: 1) AUB;2) ANB; 3)

A;4) B.
2. HaliTu BCeBO3MOXHBIE: CYMMY, Pa3HOCTb, IPOU3BENICHNE U ONpPEIeIUTEIN
JUIA CHC}]yIOH.II/IX MaTpuIL:

~-363 1
—-2_-3 24
A:(G 7}' B 180 “1c D:(32]’
-916 -9
014
K= M =(10-1).
251

3. Pemmts cucteMy ypaBHeHuit MeToioM ["aycca u o ¢popmyram Kpamepa:
X, —5X, +3X; = -1,
2X, +4X, + X; =6,
—3X, +3X, — 7%, =-13.

Bapuanrt 3
3amanue 1 Teopetndeckoe 3a1aHue
OtBeThTE HA CIEAYIONIHE BOIPOCHL:
1. Koneunsle u GecKOHEUHBIE, CIETHBIE 1 HECUETHBIE MHOXKECTBA. [IprMepsl.
2. [deiicTBus Hag MaTpuramu. [Ipumepsr.
3. CucTteMbl THHEWHBIX anTreOpandecKuX ypaBHEHUI: BUIBL.



3aganue 2. [Ipaktuyeckoe 3a1aHue

1. Ilyctes T={1;2;3;6;7;8;9} — ocHOBHOe MHOXeCTBO. /[l MHOXecCTBa
A={3;6;9} u B={2;4;6;8} maiimure cremyromee: 1) A UB;2) ANB; 3)
A;4) B.

2. HaliTu BCEBO3MOXHBIE: CyMMY, Pa3HOCTb, IIPOU3BEACHHE U ONpEACTUTEIN
JUTS CIIEYIOIIUX MAaTPHUIL:

-263 1
13 24 014
T P N e
-916 -9

M =(10-1).

3. Petmuts cuctemy ypaBHeHui MeToioM [aycca u o ¢opmynam Kpamepa:
2X, +4x, — 3%, = -10,
— X, +5X, =2X; =5,
3X, —2X, +4X; =3.

Bapuanr 4
3ananue 1 TeopeTnyeckoe 3a1aHue
OtBeThbTe Ha CIIEIYIOUINE BOIPOCHI:
1. MommocTts MHOKecTBa. [IpumMepsr.
2. OnpenenuTens BTOPOro MopsAaKa: OnpeaesieHre, MIPIUMEpHL.
3. Peuienue cucTeMbl JIMHEWHBIX anreOpanyeckux YpaBHEHUH: METOJ

Kpamepa.

3ananue 2. [Ipaktudeckoe 3aganue

1. Tlycte T={3;4;5;6;7;8,9} — ocHOoBHOe MHOXecTBO. JImsi MHOXeCTBa
A={3;6;9} u B={2;4;6;8} maiimure cnenyromee: 1) AU B;2) ANB; 3)
A:;4) B.

2. Haiitn BceBO3MOXKHBIE: CyMMY, Pa3HOCTb, NPOM3BEICHNE U ONPEACIUTEIN
JUTS CIIEYIOIINX MaTpUIL:

163 1
23 24 014

A:( 57},32 1 60| ¢ 3 ,D:(M}K:(ZSJ,
- 916 -9

M =(10-1).

3. Pemmmts cuctemy ypaBHeHHH MeTonoM ["aycca u mo ¢popmyiaam Kpamepa:



— 2%, +5X, —6X; =8,
X, + X, —5X; = -9,
4%, +2X, — X3 =-12.

Bapunant 5
3aganue 1 Teopetnueckoe 3ajjaHue
OtBeThbTE HA CIIETYIOUINE BOIIPOCHI:
1. Tlonstue MHOXKecTBa. KOoHeUHbIe 11 OECKOHEUHBIC MHOXECTBA. [IprMepsl.
2. OnpenenuTenb TPETHETo NOPsIKa: ONpeiesIieHUe, IIPUMED.
3. Penrenrie cuCTeMBI TMHEHHBIX alreOpandecKuX ypaBHEHUi: Metos [aycca.
3ananue 2. [IpakTuueckoe 3aaHue

1. Tycres T={1;3;5;6;7;8;9} — ocHoBHOe MHOXKecTBO. JlIsI MHOMXECTBa
A={3;6;9} u B={2;4;6;8} maiimure cnenyromee: 1) AUB;2) ANB; 3)
A;4) B.

2. Haiftn BceBO3MOXKHBIE: CyMMY, Pa3HOCTb, IPOU3BEICHUE U ONpPEACTUTEIIH
JUIsL CIIETYIOIUX MaTPUIL:

22 ~163 L 24 014
A:( 68],3: 2 60|, c=| 3 ,D:(sz],K:(251}
- 916 -9

M=(10-1).

3. Pemmts cucteMy ypaBHeHuii MeTosioMm ["aycca u o gpopmynam Kpamepa:
—3X, + 5%, —6x; = -5,
2%, —3X, +5X; =8,
X, +4X, —X; =1.

Bapuaur 6
3anmanue 1 Teopetndeckoe 3a1aHue
OtBeThTE HA CIEIYIOUINE BOIPOCHL:
1. Ilonsatne MHOXecTBa. CUETHBIE M HECUETHBIE MHOKeCTBa. [Ipiumepsl.
2. Matpunsl. TpaHcnoHHpOBaHHAS MATPHUNA: ONPEICIICHNE, TPUMEDHI.
3. Pemenme cuCTeMBl THHEHHBIX anTeOpanuecKUX YpaBHEHUH: METO.X
00paTHOM MaTPHUIIBL
3anmanme 2. [Ipaktudeckoe 3aqanne



1. Tycrs T={1;3;5;6;7;8;9} — ocHOBHOe MHOXecTBO. JIjsi MHOXecTBa
A={3;6;9} u B={2;4;6;8} maiimure cremyromee: 1) AUB;2) ANB; 3)
A;4) B.

2. Haiit BCEBO3MOXXHBIC: CYyMMY, Pa3HOCTh, MMPOU3BEJICHUAC U OMPEACITHTEIN
JUTS CIICYIOIMX MATPHIL:

2 3 —263 L 24 014
A:( 47],32 1 60| 3 ,D:(SZJ,K:(ZSJ,
- —916 -9

M=(10-1).

3. Petmuts cuctemy ypaBHeHHiA MeToioM ["aycca u o dopmyinam Kpamepa:
3%, —9X, +8X; =5,
2X, —5X, +5X; =4,
2X, — X, + X3 = 4.

KOHTPOJIBHAS PABOTA Ne 2
Paspen Teoprst KOMIIIIEKCHBIX YHCET

BapuanT 1
3ananue 1 Teopetnyeckoe 3a1aHNe
OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:
1) KommnekcHoe 4uciio: onpeaenaeHue, IpuMepsl.
2) 'eomeTpryeckoe H300paKeHNE KOMILJIEKCHOTO YKCIIa: TIPHMEPBI.
3) TpuroHomeTtpryeckast popMa KOMILIEKCHOTO YHCIIA.
3ananue 2. [Ipaktudeckoe 3a1aHue

1. Jlanbl KOMIUIEKCHBIE uucla z; =8+3i U z,=8+6i. HaiiTu: a)

2,+12,;0) 2-2,; B) 2y7,;T) —

Z;
z,

2. PemnTh  KBajpaTHble  ypaBHeHWs: a) 3x*+8=0; 0)
X% —2x+2=0.



3. Jlanbl KOMIUIEKCHBIE YnCTa 7, =1+i U z, =+/3—i. [IpeacTaButh

UX B TPUTOHOMETpPUYECKOW (opme U HaiiTu: a) zyz,; 6) —1; B)

z
Z
10.
;1) ¥z, .
Bapuant 2
3ananue 1 TeopeTuueckoe 3aiaHue
OtBeThbTE HA CIIETYIOUINE BOIIPOCHI:
1) PaBHBIC KOMITJICKCHBIC YKCIA: OTPEACICHUE, TPUMEPHI.
2) ConpsiKeHHbIe KOMITICKCHOTO YHCJIA: OIpPEICICHUE, TPHUMEPHI.
3) INokazarenpHast (hopMa KOMILIEKCHOTO YUCTIA.
3ananue 2. [Ipaktuueckoe 3a1aHue

4. JlaHbl KOMIUIEKCHbIE uucna z, =2+31 u z, =2+ 6i . Haiitu:

z
a) 7,+12,;0) 22,3 B) 712, T) Z_l
2

5. Pemmuts KBampaTHEle ypaBHeHHs: a) /X’ +11=0; 6)
x> +2x+3=0.

6. Jlanel KOMIUIEKCHBIC 4uWcina 2z, =1-1 wu 1z, =3 +i.
[IpeacraBuTh WX B TPUTOHOMETPUYECKOW (opmMe W HaWTH: a)

z
2,2,; 6) Z—l;B) 2'°;1) 3z, .
2

Bapuant 3
3anmanue | TeopeTndeckoe 3a1aHme
OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:
1) Apudmerrueckue ONepaluy CIOKEHUsS M JEJCHUS] KOMIUICKCHBIX YHCEN B
TPUTOHOMETPHYECKOU (hopMme.
2) KomriekcHOE 9nCIio: onpeaeeHne, MPUMEpHL.
3) ®opmymna Ditnepa.
3anmanue 2. [Ipaktudeckoe 3amanne
7. Nanbl KoOMIUIEKCHbIe umcna 2z, =—8+3i u z,=-8+6i.

y z
Haiitu: a) z,+2,; 0) z,-2,; B) 212,;T) Z—l
2

8. PemuTh KBajpaTHble ypaBHeHHs: a) 3X°+11=0; 6)
X’ —2x+6=0.



9. Jlanbl KOMIUIEKCHBIE UHCTa 7, =1+i U z, =+/3—i. [IpeacTaButh

UX B TPUTOHOMETPUYECKOW (popMe M HalTH: a) z,z,; 0) —1; B)

2
10 .
;1) ¥z, .
Bapuanr 4

3aganue 1 Teopetudeckoe 3aanue

OtBeThbTE HA CIIEIYIOUINE BOIIPOCHI:

1) Apudmernueckue oOreparii yMHOXKCHHS W BO3BCACHUS B CTCICHb
KOMIUICKCHBIX YUCE B TPUTOHOMETPUIECKOH opme.

2) 'eomeTpruyeckoe H300paskeHNEe KOMITJIEKCHOTO YKcia: TPUMEpBI.

3) INokazarenpHas (popMa KOMITJIEKCHOT'O YUCIIa.

3ananue 2. [IpakTudeckoe 3a1aHue

z
z

10.  Janmbl koMIulekcHble unmcnma z, =5+3i u z, =-5+06i.
. z
Haiitu: a) z,+2,; 0) z,—2,; B) z2,;T) —.
Z3
11.  Pemmts kBajgpaTHele ypaBHeHHs: a) 3X°+10=0; 6)
x? —2x+3=0.
12. Jlambl KOMIUIEKCHble uHWcna Z, =1-1 wu z, = J3+i.

[IpeacraBuTh WX B TPUTOHOMETPUYECKOW (opMe W HaWTH: a)
. Z 10.
Z1225 6) Z_’ B) Z F) 3\/22 '
2

Bapuanr S
3ananue 1 Teopetndeckoe 3a1aHNe
OTBeThTE Ha CIEAYIONIUE BOIPOCHL:
1) ApudpmMernueckue oniepauy YMHOKEHHUS U ITICHUS] KOMILIEKCHBIX YKCEN B
TPUTOHOMETPHYECKOU (opMme.
2) 'eomeTpuueckoe m300paKeHNe KOMIUIEKCHOTO YHCIa: TPUMEPEI.
3) [TokazarenpHas (hopMa KOMILIEKCHOTO YHCIA.
3anmanue 2. [Ipaktudeckoe 3aganne

13.  daubl KoMIUIeKCHBIE umcna Z, =6+3i u z,=6-6i.

o z

Haiitu: a) z,+2,; 0) z,-2,; B) 2;2,;T) Z—l

2

14.  PemmTh KBaApaTHble ypaBHeHHA: a) 3X°+5=0; 6)

x> —2x+5=0.



15. JlaHBl KOMIUIEKCHBIE uYHMCHa z =1+i M z,=+3-i.
[IpencraBuTh UX B TPUTOHOMETPUYECKOH ¢dopme M HaWTH: a)

z
2,2, ; 0) Z—l; B) ;1) 3z, .
2

Bapuanr 6
3ananue 1 Teopetnueckoe 3ajjaHue
OtBeThbTE HA CIIEIYIOUINE BOIIPOCH:
1) ®opmyna Myaspa.
2) KoMmruiekcHOe 4ncIio: orpezeseHue, IpuMepsbl.
3) ®opmyina Ditnepa.
3ananue 2. [Ipaktuueckoe 3a1aHue

16.  Jlaubl KkomiuiekcHele uucina Z, =7+3i u z,=7+6i.
. z
Haiitu: a) z,+2,; 0) z,—2,; B) z42,;T) —.
Z3
17.  PemmTth KBajgpaTHble ypaBHeHHs: a) 3X° +7=0; 06)
2x* —=3x+5=0.
18.  JlaHbl KoMIUIeKCHBle umcna Z, =1-1 u 1z, = J3+i.

[IpeacraBuTh WX B TPUTOHOMETPUYECKOW (opMe U HAWTH: a)

z
2,2,; 6) Z—l;B) 2'°;1) 3z, .
2

KOHTPOJIbHAS PABOTA Ne 3
Paznen Teopus BeposATHOCTEN U MaTeMaTUYECKasi CTATUCTHKA

Bapuant 1
3anmanue 1 Teopetndeckoe 3a1aHue
OTBeThTE Ha CIEIYIONIUE BOIPOCHL:
1) Pazmemienne: monstue, GopMyIIbL
2) Knaccuueckoe orpeiesieHue BEPOSITHOCTH.
3) ChopmynupyiiTe MOHATHE HE3ABUCHUMOTO HCIBITAHUSL.
3anmanue 2. [Ipaktndeckoe 3a1aHne
1. Wmeercs wMHOXecTBO 1Hdp {3,5,7}. CKONBKAMH CIIOCOOAMH MOXKHO
paccTaBuTh IMQPH, YTOOBI TOJNYYATH pPA3NUYHBIC dYHclia?  3amuimn
MOJTyYeHHBIE YHUCIIa.
2. B razere Aprymentsl u ¢axtel 12 ctpanui. HeoOxoammo Ha cTpaHMIlax
9TON Ta3eThl pa3MecTUuTh 4eThipe QoTorpadun. CKOTBKAMH CITOCOOaMU 3TO



MOJKHO CJIeJIaTh, €CJIM HU OJlHA CTPaHHIIA Ta3eThl He JJOJDKHA COepKaTh Oojee
onHO# doTorpadun?

3. CkonbKMMH crOcO0aMH  MOXKHO PAcCTaBHTh JIEBSITh Pa3IMYHBIX KHHUT HA
TIOJIKE B MarasuHe, YT00BI Ope/IeNICHHbIE YEThIPe KHUTH CTOSUTH PSAOM?

4. HeoOxomumo BeIOpaTh B mogapok 4 u3 10 umerommxcs KHUT. CKONBKUMHU
croco0aMu MOKHO 3TO cJienaTh?

5. Nmeetcs 10 Genbix u 5 4epHbIX 1mapoB. CKOJIBKUMH CHOCOOAMHU MOXKHO
BBIOpaTh 7 MIapoB, YTOOBI cpe HUX ObUIM 3 YepHBIX?

6. W3 10 usmenmii, cpemu KOTOPBIX 3 OpakoBaHHEIC, M3BJICKarOT 2. Haiitu
BEPOSITHOCTh TOTO, YTO CPEAN HUX OJIHO M3JIEIIHE SBISETCS OPaKOBaHHOM.

7. B MarasuHe BBICTABIEHBI A NMPOJAXKH S5 H3JENUil, cperu KOTOpPBIX 2
HEKaueCTBEHHBIX. KakoBa BEpOATHOCTH TOIO, YTO B3STHIE CIIyYalHBIM
o0pa3oM 5 uznenuii Oy IyT HeKaueCTBEHHBIMU?

8. B mMarasuH i TpoAaxu TMOCTyHaeT NpOAYKUus Tpex ¢alpuk,
OTHOCHTENBHBIC JOJH KOTOpBIX ecTh: 1-50% , 2 — 30% , 3 — 20%. aus
HpPOJyKIMK Opak COOTBETCTBEHHO coctaBmser: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BepOSTHOCTb TOTO, YTO M3JIENTHE 3TOW MPOIYKLNH, CIIy4yaiiHO
NPUOOPETEHHOE B Mara3uHe, OKa)eTcs JOOpOKaueCTBEHHBIM?

9. 3akoH pacmpeneneHusl AUCKPETHOW CIyyailHOM BeJNMYMHBI TPHBEIEH B
Tabnuie. OnpeaeauThb:

a) MaTeMaTu4eckoe oxxunanue M(x);

0) nucnepcuto D(x);

¢) cpenHee KBajapaTHuHOe oTkionenne O (X) ciyuaitnoii BemuumHe! X.

X 0 1 2 3 4 5 6
p 0,01 0,12 0,23 0,28 0,19 0,11 0,06
Bapmuanr 2

3ananue | TeopeTndeckoe 3a1aHue

OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:

1) [lepecTaHOBKHU: TIOHATHE, (POPMYIIEI.

2)ChopmynupyiiTe TeopeMy CIOXKEHHS BEPOSTHOCTEH HECOBMECTHBIX
COOBITHIA.

3) ChopmynupyiiTe MOHATHE CIy4aliHOI BEINYHUHBI.

3anmanue 2. [Ipaktudeckoe 3amanne

1. Nmeercs mHOxectBO mudp {1,2,3}. CkoNbKUMH CIOCOOAMH MOXHO
paccTaBuTh IMQPH, YTOOBI TMOJNYYHATH pPa3IHYHBICE 4HcHa? 3amumm
MOJTyYeHHBIE YUCIIa.

2. B razere Aprymentsl u ¢axtel 11 ctpanui. HeoOxoammo Ha cTpaHHIiax
9TON Ta3eThl pa3MecTuTh deThipe (oTtorpadrm. CKOTBKHIMH CHOCOOAMH 3TO




MOJKHO CJIeJIaTh, €CJIM HU OJlHa CTPaHHIIA Ta3eThl He IOJDKHA COZepKaTh Oojee
onHO# doTorpadun’?

3. CKONBKMMH cIIOCOOaMH MOXHO PacCTaBHUTH JAECITH PA3NUYHBIX KHUT Ha
TIOJIKE B MarasuHe, YT00BI ONpe/IeNICHHbIE YeThIpe KHUTH CTOSUTN psiioM?

4. HeoOxomumo BeIOpaTh B mogapok 6 m3 11 mmerormmxcst KHUT. CKOJBKUMHU
croco0aMu MOKHO 3TO cJienaTh?

5. Nmeetcs 10 Genbix u 6 yepHbIX mapoB. CKOJIBKUMH CHOCOOaMH MOXKHO
BBIOpaTh 7 MIapoB, YTOOBI Cpeu HUX ObUIN 3 YepHBIX?

6. W3 10 msmenmmii, cpemu KOTOPBIX 6 OpakoBaHHBIC, W3BIIeKaT 2. Haiitu
BEPOSITHOCTh TOTO, YTO CPEIN HUX OJIHO M3JIEIIHE SBISETCS OPaKOBAaHHOM.

7. B Mara3uHe BBICTaBJICHBI Ul TPOJAXHU 7 W3IEIUH, Cpead KOTOPBIX 2
HEKaueCTBEHHBIX. KakoBa BEpOSTHOCTH TOrO, 4YTO B3SThIE CIy4aiHBIM
o0pa3oM 5 uznenuii Oy IyT HeKaueCTBEHHBIMU?

8. B MarasmH s npojaxu TMOCTyHaeT TNPONYKUHs Tpex ¢alpuk,
OTHOCHTENBHBIC JOJH KOTOPBIX ecTh: 1-25% , 2 — 20% , 3 — 10%. aus
HpPOJyKIMK Opak COOTBETCTBEHHO coctaBmser: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BEpOATHOCTH TOTO, YTO M3JEIHE ITOW MPOAYKIMH, CIyd4aHO
NpUOOpPETEHHOE B MarasuHe, OKaKeTcs J00pOoKaueCTBEHHBIM?

9. 3akoH pacmpeneNneHus] AUCKPETHOM ClydailHOM BeIMYMHBI NMPHUBEICH B
Tabnuie. OnpeaeauThb:

a) MaTeMaTu4eckoe oxxunanue M(x);

0) nucnepcuto D(x);

¢) cpeHee KBajapaTHuHOE oTKioHeHne O (X) ciyuaitnoii BemuumHb! X.

X 0 1 2 3 4 5 6
p 0,20 0,31 0,24 0,13 0,07 0,04 0,01
Bapmuanr 3

3ananue 1 Teopetndeckoe 3a1aHue

OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:

1) Coueranus: moHsATHE, (HOPMYIIHL.

2) ChopmynupyiiTe TeOpeMY CI0KEHHUST BEPOSATHOCTEH COBMECTHBIX COOBITHH.
3) ChopmynupyiiTe MOHATHE ANCKPETHON BETUYHHBI.

3anmanue 2. [Ipaktudeckoe 3a1aHne

1. NUmeercs wmHoxecTBO 1udp {3,6,7}. Ckombkumu crocobaMu MOXKHO
paccTaBuTh IMQPH, YTOOBI TOJNYYHATH pPa3MUYHBICE YHCcHa? 3amumm
MOJTyYeHHBIE YHUCIIa.

2. B razere Aprymentsl u ¢axtel 10 ctpanui. HeoOxoammo Ha cTpaHuiiax
9TON Ta3eThl pa3MecTuTh 4eThipe (oTtorpaduu. CKOTBKUMH CITOCOOaMU 3TO
MOXHO CIIeJIaTh, €CJIM HA OJJHA CTPaHHMIIA Ta3eThl HE IOJDKHA COJepkKaTh Oolee
omHOM oTorpadun?




3. CKOJIBKUMH CIIOCOO0aMH MOXXHO PacCTaBUTh OJAWHHA/IATH PA3IMUYHBIX KHUT
Ha ITOJIKE B MarasuHe, YT0OBI OIpe/IeICHHbIEC YeThIPE KHUTH CTOSUIH PAIoM?

4. HeoOxoaumo BeIOpaTh B mogapok 7 u3 10 mmMerormmxcst KHAT. CKONBKUMHA
croco0aMu MOKHO 3TO cJienaTh?

5. Nmeetcs 10 Genbix u 7 4yepHbIX 1mapoB. CKOJIBKUMH CHOCOOaMH MOXKHO
BEIOpaTh 7 MapoB, YTOOBI Cper HUX ObUIN 3 YepHBIX?

6. W3 10 usmenmmii, cpemu KOTOpBIX 4 OpakoBaHHBIC, M3BNICKarOT 2. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIN HUX OJJHO M3JIEIIHE SBISETCS OPaKOBaHHOM.

7. B Mara3uHe BBICTaBJICHBI Ul TPOJAXH 7 W3IEINH, Cpead KOTOPBIX 2
HEKauecTBEHHBIX. KakoBa BEpPOSTHOCTb TOIO, YTO B3STHIE CIyYalHBIM
o0pa3oM 5 uznenuii Oy IyT HeKaueCTBEHHBIMU?

8. B mMarasuH mus TpoAaxu TMOCTyHaeT NpOAYKUus Tpex ¢alpuk,
OTHOCHTENIBHBIC JOJH KOTOPBIX ecTh: 1-45% , 2 — 30% , 3 — 20%. mus
MPOIYKIMH Opak COOTBETCTBEHHO cocTaBmser: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BepOSTHOCTb TOTO, YTO M3JIENHE 3TON MPOIYKIUH, CIy4aiiHO
NpUOOpPETEHHOE B MarasuHe, OKaXeTcs J00pOKaueCTBEHHbBIM?

9. 3akoH pacmpeneNeHus] AUCKPETHOM ClydailHOM BeIMYMHBI NMpPHUBEICH B
Tabnuie. OnpeaeauThb:

a) MaTeMaTH4ecKoe oxuaanue M(x);

6) nucnepcuto D(x);

¢) cpeHee KBajapaTHuHoe oTkionenne O (X) ciyuaitnoii BemnumHb! X.

X 0 1 2 3 4 5 6
p 0,04 0,08 0,32 0,31 0,15 0,08 0,02
Bapuant 4

3ananue 1 Teopetnyeckoe 3a1aHue

OtBeThbTE Ha CIIEIYIONINE BOIPOCHL:

1) Kakue coObITrs Ha3pIBatoTCsl HecoBMecTHBRIME? [IprBenuTe mpumep.

2) ChopmynupyiiTe TeOpeMy YMHOKEHHS BEPOSTHOCTEH JBYX TPOH3BOJIBHBIX
COOBITHH.

3) Kakoe cooTBeTCTBHE HA3bIBAIOT 3aKOHOM pacHpeleNieHus CIydaiHON
BEIIYUHBI?

3anmanue 2. [Ipaktudeckoe 3amanne

1. NUmeercs wmuoxectBo uudp {3,8,7}. Ckombkumu crocobaMu MOXKHO
paccraBuTh IU(PB, YTOOBl MOJMYYUTH pa3iIW4HbBle duciIa?  3amumm
TTOJTyEHHBIE YHCIIA.

2. B razete AprymenTsl u ¢axtel 9 crpanui. Heo0xoquMo Ha cTpaHUIax 3Toui
ra3eTsl pa3MecTuTh 4eTbipe poTtorpadun. CKOTBKAME CIIOCOOAMH 3TO MOKHO
CIeTaTh, €CIIM HA OJIHA CTPAaHWIIA I'a3€Thl HE JIOJDKHA COZIEprKaTh Oosee OaHON
¢dororpadun?




3. CKOJBKMMH CIIOCOO0aMH MOXHO PacCTaBUTh BOCEMb Pa3JIMYHBIX KHUT Ha
TIOJIKE B MarasuHe, YTOOBI OIpe/IeNICHHbIE YEThIpe KHUTH CTOSUTN PsoM?

4. Heobxoaumo BbIOpaTh B mogapok 3 u3 10 mmMerommxcs KHAT. CKOJBKUMH
croco0aMu MOKHO 3TO cJienaTh?

5. Nmeetcs 11 Genbix 1 5 4yepHbIX mapoB. CKOJIBKUMH CHOCOOaMH MOKHO
BEIOpaTh 7 MapoB, YTOOBI Cper HUX ObUIN 3 YepHBIX?

6. W3 10 usnmenmmii, cpequ KOTOPBIX 5 OpakoBaHHBIC, W3BIIeKawT 2. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIN HUX OJTHO M3JIEIIHE SBISETCS OPaKOBaHHOM.

7. B Mara3uHe BBICTaBJICHBI Ul TPOJAXH 7 W3IEINH, Cpead KOTOPBIX 2
HEKaueCTBEHHBIX. KakoBa BEpOSTHOCTb TOIO, 4YTO B3STHIE CIyYalHBIM
o0pa3oM 5 uznenuii Oy IyT HeKaueCTBEHHBIMU?

8. B mMarasmH a1 npomaxd TOCTyHaeT TNPOAYKUHMS Tpex ¢abpuk,
OTHOCHTENBHBIC JO0NH KOTOpBhIX ecTh: 1-40% , 2 — 30% , 3 — 20%. mus
MPOIYKIMH Opak COOTBETCTBEHHO cocTaBiseT: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BepOSTHOCTb TOTO, YTO M3JIENHE 3TON MPOIYKIUH, CIy4aiiHO
NpUOOpPETEHHOE B Mara3uHe, OKaXXeTcs J0OpOKauecTBEHHBIM?

9. 3akoH pacmpeneNeHus] AUCKPETHOM ClydailHOM BeIMYMHBI NMpPHUBEICH B
Tabnuie. OnpeaeauThb:

a) MaTeMaTH4ecKoe oxuaanue M(x);

6) nucnepcuto D(x);

¢) cpeHee KBajapaTHuHoe oTkionenne O (X) ciyuaitnoii BemuumHe! X.

X 0 1 2 3 4 5 6
p 0,42 0,23 0,15 0,10 0,06 0,03 0,01
BapuanTt 5

3ananue 1 Teopetnyeckoe 3a1aHue

OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:

1) Kakue coOpITHs Ha3bBaroTca coBMecTHBIMU? [IpuBenuTe mpumep.

2) ChopmynupyiiTe IOHITHE YCIOBHOM BEPOSTHOCTH.

3) ChopmynupyiiTe MOHATHE MATEMATHYECKOTO OXKHIAHUSI.

3anmanue 2. [Ipaktudeckoe 3amanne

1. NUmeercs wmuoxectBo mudp {3,9,7}. CkombkuMu crocobaMu MOXKHO
pacctaBuTh 1UGPBL, 4YTOOBI MOJYYUTh pa3IUYHble uKchaa?  3anuim
MOJTyYeHHBIE YHCIIa.

2. B razete AprymenTsl 1 (axThl 8 crpanul. Heo0XxoquMo Ha cTpaHUIax 3Toi
ra3eTsl pa3MecTuTh 4eTbipe GoTtorpadun. CKOIEKAMHI COCO0AMH 3TO MOXKHO
CZIeNaTh, €CIIM HU OJIHa CTPAHMIIA Ta3eThl He OJDKHA COAepKaTh 0oJee OTHOM
¢dororpadun?

3. CKOJNIBKHMH CIIOCOOaMH MOXXHO PacCTaBUTh CEMb Pa3JIMYHBIX KHHUT Ha
MOJIKE B MarasuHe, YToObl ONpeIelICHHBIC YeThIPEe KHUTU CTOSIIH psgoM?




4. Heo6xoaumo BbIOpaTh B mofapok 2 u3 10 mmMerormxcst KHAT. CKOJNBKUMHA
croco0aMu MOKHO 3TO cJienaTh?

5. Nmeetcs 12 Genbix u 5 4yepHBIX mapoB. CKOJIBKUMH CIOCOO0aMH MOXHO
BBIOpaTh 7 IapoB, YTOOBI cper HUX ObUIN 3 YepHBIX?

6. W3 12 usnenmuii, cpemu KOTOPBIX 3 OpakoBaHHBIC, M3BJICKarOT 2. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIN HUX OJJHO M3JIEIIHE SBISETCS OPaKOBaHHOM.

7. B Mara3uHe BBICTaBJICHBI IS NPOJAKH § H3IEIHH, Cpeld KOTOPBHIX 2
HEKaueCTBEHHBIX. KakoBa BEpOATHOCTH TOrO, YTO B3STHIE CIIyYalHBIM
o0pa3oM 5 uznenuii Oy IyT HeKaueCTBEHHBIMU?

8. B mMarasmH s mpojaxd TOCTYNaeT TNpOANyKUus Tpex ¢alpuk,
OTHOCHTEJBHBIC JO0NH KOTOphIX ecTh: 1-35% , 2 — 30% , 3 — 20%. aus
MPOIYKIMH Opak COOTBETCTBEHHO cocTaBmser: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BEpOSTHOCTb TOTO, YTO M3JIENTUE 3TOW MPOMYKINH, CIy4aifHO
puoOpEeTEeHHOE B Mara3uHe, OKaXXeTcsl JOOpOKaueCTBEHHBIM?

9. 3akoH pacnpejelieHUusT AUCKPETHOW CIIy4ailHOM BENUYMHBI TPHUBEIEH B
Tabnuie. OnpeaeauThb:

a) MaTeMaTH4ecKoe oxxuaanne M(x);

0) nucniepcuto D(x);

¢) cpenHee KBajapaTHuHOe oTkionenne O (X) ciyuaitnoii BemumHe! X.

X 0 1 2 3 4 5 6
p 0,03 0,29 0,12 0,15 0,21 0,16 0,04
Bapuanr 6

3ananue | TeopeTuueckoe 3a1aHme

OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:

1) Kakoe coObiTHe Ha3biBaeTCst cocTaBHbIM? [IpuBenuTe npumep.

2) ®opmyIia IOITHOM BEpOSATHOCTH.

3) ChopmynupyiiTe MOHITUE UCIEPCUU.

3ananue 2. [Ipaktudeckoe 3aganue

1. Nmeercs mHOXecTBO mudp {2,8,7}. CKONBKUMH CIOCOOAMH MOXHO
pacctaBuTh 1UGPBL, 4YTOOBI MONYYHTh pa3U4Hble 4YKchaa?  3anuiim
MOJTyYeHHBIE YHUCIIa.

2. B razere Aprymentsl u ¢aktel 13 ctpanui. HeoOxoammo Ha crpaHHIiax
9TOW Ta3eThl Pa3MecTUTh YeThpe (oTorpaduu. CKOJIBKUMHU CIIOCOOAMH 3TO
MOXHO CJIeJIaTh, €CJIM HU OJJHA CTPaHMILA ra3eThl HE JOJDKHA COZlepKaTh Ooee
omHOMU oTorpadun?

3. CKONBKMMH croco0aMH MOXKHO PacCTaBUTh INECTh PA3NUYHBIX KHUT HA
MOJIKE B MarasuHe, 4ToObI ONPEICNICHHBIC YEThIPEe KHUTH CTOSUTH PAIOM?

4. Heobxoaumo BeIOpaTh B mogaapok 4 u3 12 umerormxcss KHUT. CKONBKUMH
crroco0amMu MOKHO 3TO clieaTh?




5. Nmeetcs 13 Oenbix 1 5 4yepHBIX mapoB. CKOJIBKUMH CIOCOO0aMH MOXHO
BBIOpaTh 7 MIapoB, YTOOBI cpei HUX ObUIN 3 YepHBIX?

6. U3 15 uzmemuii, cpeam koTophix 3 OpakoBaHHBIE, n3BiekatoT 2. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIN HUX OJJHO M3JIEIIHE SBISETCSI OPaKOBaHHOM.

7. B MarasuHe BBICTaBIEHBI Ui mpojaxu 10 u3menuit, cpems KOTOPHIX 2
HEKaueCTBEHHBIX. KakoBa BEpOATHOCTH TOrO, YTO B3STHIE CIIyYalHBIM
o0pa3oM 5 uznenuii Oy IyT HeKa4eCTBCHHBIMU?

8. B mMarasmH I Tnpojaxd TMOCTYHAaeT TPONyKIHs Tpex ¢alpuk,
OTHOCHTENBHBIC J0JNH KOTOphIX ecTh: 1-30% , 2 — 30% , 3 — 20%. mus
MPOIYKIMH Opak COOTBETCTBEHHO cocTaBmser: 1-5% , 2 — 5/10% , 3 —
5/100%. KakoBa BepOSTHOCTH TOTO, YTO M3JIENTHE ITOW MPOAYKIINH, CITy4aliHO
puoOpEeTEeHHOE B Mara3uHe, OKaXeTcsl JOOpOKaueCTBEHHBIM?

9. 3akoH pacnpejeNeHuss AUCKPETHOM CIy4YallHOW BeJIWYMHBI MpPUBEIEH B
tabsuie. OnpenenuTs:

a) MaTeMaTH4ecKoe okuanne M(x);

0) nucniepcuto D(x);

¢) cpenHee KBajapaTHuHOe oTKioneHne O (X) ciyuaitnoii BemmumHe! X.

X 0 1 2 3 4 5 6

p 0,05 0,12 0,18 0,30 0,18 0,12 0,05

KOHTPOJIBHASI PABOTA Ne 4
Pa3pen OcHoBBI 1 depeHIMaNIbHOT0 U HHTETPATbHOTO HCUUCICHHS

BapuanT 1
3ananue 1 Teopetndeckoe 3a1aHue
OTBeThTE Ha CIEAYIONIUE BOIIPOCHL:
1) Maiite onpemenenne NPOU3BOAHOMN QYHKIIHH.
2) OGBSICHHUTE CMBICI HETOCPEICTBEHHOTO HHTETPHPOBAHHSL.
3) Jaiite ompenmencane  aud(epeHIHATBEHOTO  YPaBHEHHUS, IOpPSAKa
mddepeHmansHOro ypaBHEHHSL.
3anmanue 2. [Ipaktudeckoe 3amanne
1. Haiiti npou3BoiHYI0 GYHKIINU:

a) y=X>+3x"+6
3x* +6

3X+2

B) Y =COSX - (X* +2X)

0) y=

) y =arcsin 2
r = —_—
3




2. C nomotnpio mudGepeHINaTBEHOTO UCUUCICHUS UCCIEA0BATh (QYHKIHIO H

TIOCTPOUTH ee rpaduk: Y = ;
X(x —8)
3. Haiitu HeonpeaeneHHbIH HHTErpaL:
3" dx
I17—3“
6) j x® In xdx

4. Haiit mutonais urypsl, orpaHUYEHHOM JIMHUSMU ©
y=4x—x*, y=0
5. Haiitu obmee pemrenne nudhepeHaibHoro ypaBHEeHUS:

1+ y)dx—(1-x)dy=0

Bapuanr 2
3aganue 1 Teopetndeckoe 3agaHue
OTBeThTE HA CIIEYIOIIHE BOMPOCHL:
1) OOBsICHUTE TEOMETPUUYECKHUHA CMBICI TPOU3BOIHOM.
2) [aiite ompejeneHne MNepBOOOPa3HOil (YHKIMK W HEOMPEACICHHOTO
HHTeTpaa.
3) Maiite ompeseneHue OOIIETO W YACTHOTO penieHuil audepeHnnaTb-HOro
ypaBHEHUSL.
3ananue 2. [Ipaktudeckoe 3aganue
1. Haiiti npou3BoiHYI0 (BDYHKINU:

a) y=%x5+3x3+6

_ 4x" +6x
~ 3x+5

B) Y =sinX-(Xx* +2x)
X+l

DY =Ty

2. C noMomipio au(QepeHIManbHOr0 HCUUCICHUST UCCIe0BaTh (PYHKIUIO U

IOCTPOUTS ee rpaduk: Y = X ——
X

3. Haiftn HeompeaeeHHbIH MHTETPaL:

a) J'ZX -€0s 2" dx



0) I X - arctg2xdx

4. Haiit mutoma ib pUrypsl, OrpaHIYeHHOMN JIMHUSIMHA:
y=e*, y=e*, x=0

5. Haiitn obmee pemrenne nudepeHaibHoro ypaBHEeHHS:

(xy? +x)dx = (y—xy)dy

Bapmuanrt 3
3ananue 1 Teopetnueckoe 3aaHue
OtBeThTE HA CIIEIYOLIME BOIPOCHI:
1) OObsicHUTE PU3NIECKUI CMBICIT TPOU3BOIHOM.
2) [laiiTe moHATHE OTPE/ICICHHOTO HHTErpaa.
3) Haiite onpenenenue quddepeHInaibHOr0 ypaBHEHHS ¢ a3 e IsSFOIMMUCS
MepeMEHHBIMH.
3ananue 2. [IpakTudeckoe 3anaHue
1. Haiiti npou3BoaHyto QyHKIMN:

a) y=6x5+%x4+7x

6 y = 2X° +6x+1
3x — 2x?
B) Y =InXx-(x* +2x)
r y=tg 2 \/;
2. C noMompio audQepeHanbHOr0 UCUUCICHUST UCCIeI0OBaTh (QYHKIUIO U
3
TNOCTPOUTH ee rpaduk: Y = —
X +9

3. Haiftu HeonpeaeeHHbIH HHTETpaL:
3
a) I x%3* dx
6) [In(x+1)dx
4. Haiitu rutomaib pUrypsl, OrpaHMuCHHOMN JIHHUSMHU:
y=Inx, y=0, x=1 x=6

5. Haiitu obmiee pemerne qudepeHIinansHOro ypaBHEHUS:

(y-1dx+x*dy=0

Bapuanr 4
3amanue 1 Teopetndeckoe 3a1aHme



OtBeThbTE HA CIIETYIOUINE BOIIPOCHI:

1) Chopmymupyiite mpasuiia qudPepeHInpOBAHU.

2) OOBSICHUTE CMBICIT HHTETPUPOBAHHS METOJIOM 3aMEHBI IIEPEMEHHOI.

3) [aiite onpeneneHne OAHOPOAHOTO AH(depeHINaTPHOTO YpaBHEHUS
MIEPBOTO TMOPSAKA.

3ananue 2. [Ipaktuueckoe 3a1aHue

1. Haiiti npon3BoiHYI0 (DYHKINU:

a) y=§x5—8x2+6x

6 y:3x4+6x—5
3X+2

B) Y =InXx-(3x* —3x)

F) yzxzearctgx

2. C nomouipio audQepeHanbHOr0 UCUUCICHUST UCCIe0BaTh (PYHKIUIO U
2

HOCTPOUTH ee rpaduk: Y =
x+1

3. Haiftu HeonpeaeaeHHbIH HHTErpaL:

oo . X
a) I e 2sin—dx

2
I xdx
cos’ 2x

4. Haiitu rutomaib pUrypsl, OrpaHMuSHHOMN JINHUSIMH
y=sinX, Yy=C0SX
5. Haiitu o6uiee peurerne nudpepeHInaibHoro ypaBHeHHS:

2(xy + y)dx = xdy

Bapuanr 5
3anmanue 1 Teopetndeckoe 3a1aHue
OTBeThTE Ha CIEIYIONIUE BOIIPOCHL:
1) Teopema o g HepeHITMPYEMOCTH CIOKHON QYHKITHH.
2) OOBSICHUTE CMBICIT HHTETPUPOBAHHUS TI0 JACTSIM.
3) Hatite omnpenenenue muHEHHOTO M(depeHInaIsHOr0 YpaBHEHHUS IEPBOTO
TOpPSIIKA.
3anmanme 2. [Ipaktudeckoe 3amanne
1. Haiiti mpon3BOIHYIO (DYyHKINH:



7 s 1,
=—X"+—X +8
VY=10" "3

6 y = 3x° +6x

3x% +2
B) Y =C0SX- (X +2)
r) y =arcsin

3-x°
2. C nomoimipio mudQepeHInaTbHOTO UCUMCIICHUS UCCIeA0BaTh (QYHKIUIO H
X
NOCTPOUTH ee rpaduk: Y = —
X +4

3. Haiftu HeonpeeneHHbIH HHTErpal:

a) J.x\/1+ 2xdx

6) f arccos 3xdx

4. Haiit nutomaib purypsbl, OrpaHMueHHOMN JINHUSIMHU:
y=9x—x* y=0

5. Haiitu o61ee perieHne audpepeHaibHoro ypaBHeHUs:

V1-x2dy—/1-y?dy =0

Bapuanr 6
3ananue 1 Teopetndeckoe 3a1aHNe
OtBeThbTE Ha CIIEIYIOUINE BOIPOCHI:
1) OOBsICHUTE MEXaHUYECKUI CMBICIT BTOPO# TIPOM3BOIHOIA.
2) ®opmyna Herorona-JIeiOHIIA U TPABIIIO HAXOKICHHS OMPEICTICHHOTO
HHTEerpaa.
3) Haiite ompenenenue muHEHHOTO TU(PEpEeHINATEHOTO YPaBHEHNUS BTOPOTO
TIOpSIZIKA.
3anmanue 2. [Ipaktudeckoe 3aganne
1. Haiitit mpou3BoiHYI0 GYHKINU:

a) y = x®+3x* +6x
3x* +6x-12
3X+2
B) ¥ =InXx-(5x* +2x)



. X
r) y =arcsin ——
3—-X
2. C nomotneio muQPepeHINaTBHOTO UCUUCIICHHS UCCISI0BATh (BYHKIIUIO U
2X

2
1+x
3. Haiftu HeonpeaeneHHbIH HHTErpaL:

a) Ix33x4 dx
6) Ixz In xdx

HOCTPOUTE ee Tpaduk: Y =

4. Haiiti mutomais pUrypsl, OrpaHHueHHOMN JINHUSIMHU:
y=4x—x>, y=X
5. Haiitu obmee pemrenne nudQepeHnaibHoro ypaBHEeHHS:

(xy + y)dx = xdy

KOHTPOJIBHASI PABOTA Ne 5
Paznen Jludpdepennpanbabie ypaBHEHHs IEPBOTO MOPsIKA

Bapuant 1
Pemmnth quddepeHnmanbabie ypaBHeHUs

1. x°dx+y?*dy=0

2. (I+x)-y'=2y

3. xy'+y=sinx

4 (x2—2y2)dx+2xydy=0
d?y
2Y_>
dx?

2x

o

e

Bapuanr 2
Pemmts quddepennmanbapie ypaBHEHUs

1. y3dy—(x*+1)dx=0

2. 1+y'+y+xy'=0
3. xy'—y=-x

4. (x—y)ydx—x*dy=0
5 y"=3-2x

Bapuanrt 3



Pemmts muddepennmansapie ypaBHeHUS

dx

1 dy=0
x—ZJr Y
x=1 vy

(1+x? )y’ —xy = 2x
x2y’=y2—xy+x2
5 y”"=cos2x

Bapuant 4
Pemmts quddepennmanbapie ypaBHeHUs

1. x%dx+y’dy=0
2. xXfdy+(y-1)dx=0
3. xy'+y=sinx

4. Xy =y’ —xy+x*
d’y
dx?

o

— zeZX

Bapuanr S
Pemmth quddepernmanbabie ypaBHeHUs

1. yldy—(x*+1)dx=0

2. 1+y'+y+xy'=0

3. xy'—y=—x

4 (x2—2y2)dx+2xydy=0
5

y"=3-2x
Bapuanr 6
Pents quddepeHnnanbabie ypaBHeHUS
1. KX +dy=0
X—2

2. cosxsin ydy = cos ysin xdx
3. (1+x2)y’—xy=2x

4. (x—y)ydx—x*dy=0

5 y”" =cos2x



Kpurepunu onenku:

- OIIEHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM BEPHO JaHBI
OTBETHI Ha BCE BOIPOCH U BBIMTOMHEHO BepHO 90%-100% npakTudeckux
3aJIaHHH,

- OIIEHKa «XOpOIIO» BBHICTABISETCS CTYIECHTY, €CIM BEPHO JaHBI
OTBETHl XOTsI ObI Ha JIIOOBIX JiBa BOMPOCHI M BHIMONHEHO BepHO 80%-90%
MIPAKTHYECKHUX 3aJaHU;

- OLIEHKa «YJOBIIETBOPHTEIFHO» BBICTABISIETCS CTYJICHTY, €CIIH
BEpHO JlaH OTBET XOTs Obl Ha OJMH BOMPOCH! U BhIMonHeHO BepHO 70%-80%
MPAKTHYECKHUX 3aJaHU;

- OLEHKa  «HEYAOBJIETBOPUTENHHO»  BBICTABISIETCS  CTYICHTY,
MpaKTUYeCKHe 3aJaHNs BBIIOJHEHbI MeHee 4eM Ha 70%.



3. TIPOMEXYTOUYHASA ATTECTALUA

[IpomexyTtouHast  aTrectanus  OOydYalOmMXCcs MO  y4eOHOM
JUCLMIUIMHE, OCYIECTBISAETCA IO 3aBEpIICHHMM M3Y4YEHHUS  JaHHOHU
JUCLMILIMHBI U IO3BOJISET ONPENEIUTh KaueCTBO U YPOBEHb €€ OCBOEHHUS.
[IpeameToM OLEHKH OCBOEHHMsI Y4EOHOH NUCIHUIUIMHBI SBIAIOTCS YMEHHS H
3HaHUS.

Crnenuduxkanus
Ok3aMeH sBisieTcst GOPMO TPOMEKYTOUHOM aTTeCTalluK JUISl OLICHKU
YMEHHH M 3HaHWI oOydwaroummxcsi BTOporo kypca crnenuaibHoctd 19.02.10
TexHonorust MPOAYKIMK OOMIECTBEHHOTO MHUTAHUS IO MPOrpaMMme y4eOHOM
JUCIUIIIMHBI MaTemaTrka.

KoHTposibHbIE BONPOCHI U 3a/1aHHsI IK3aMeHa

Ne KoHTposibHBIE BOPOCH Tema
1 | Ilonsitue MHOXKecTBa. BUbI MHOXKECTB. Tema 1.1.
2 | Onepanyu Haq MHOXKecTBaMu. [Tpumepsl MHosxecTBa u
3 | KoHeuHble U OECKOHEYHBIE, CUCTHBIC U omepaluy HaJ HUMHU
HecueTHbIE MHOXKECTBA. [Ipumepsl OrneMeHTsI
4 | MouHocTs MHOXecTBa. [Ipumepsl MaTeMaTHYCCKOM
JIOTHKHU
5 | Matpuipl: onpeaeiaeHue, IpuMepbl Tewma 1.2.
6 Marpuusl. Buasl matpui. Ilpumepst Matpuusl 1
7 HevictBust Hag maTpuuiamu. [Tpumepsl OIIPEACIIUTEIN
8 Onpenenurens BTOPOTo MOPSAKA: OIPEAEICHHE,
IIPUMEPHI
9 Omnpenenuresnb TPETHETO MOPsIIKA:
oIlpeJieJIcHUe, IPUMEP
10 | Matpuusl. TpaHcrOHHpPOBaHHAS MATPHIIA!
OIIpeJieTIeHUE, IPHUMEPEI
11 | Cucremsl THHEHHBIX anTeOpamIecKux Tema 1.3.
yYpaBHEHHA: TOHSTUE, TPIMEPHI CucTeMsl JIMHEHHBIX
12 | Pemenue CHCTEMBI IMHCHHBIX aNreOpandecKux | anreOpandeckux
YpaBHEHUI: OTNIpEJIEICHUE, IPUMEPHI YpaBHEHHH.
13 | CucreMbl TMHEWHBIX alIreOpandecKux [pumeneHune
YpaBHEHUI: BUIbI JMHEIHOM anreOps! B
14 | Pemenue cucteMbl IMHEHHBIX anreOpandecknx | YKOHOMHYCCKHUX
ypaBHeHMil: metoa Kpamepa pacderax
15 | PemreHue cucTeMbl THHEHHBIX anreOpandecKux
ypaBHeHMii: metoa ["aycca




16

Pemenne cucTeMbl TIMHEHHBIX aNreOpanvdecKux
ypaBHEHHA: MeTO1 00paTHON MaTPHIIBI

17 | KomIuiekCHOE YHCIIO: ONpeeicHUe, TPUMEPHI Tema 2.1.

18 | T'eomeTrpudeckoe n300pakeHHE KOMILUIEKCHOTO OCHOBHBIE TIOHSTHUS
YHCNA: TPHMEPBI TEOPUH

19 | Tpuronomerpudeckas (opmMa KOMIUIEKCHOTO KOMIUICKCHBIX YUCEIT
qucia

20 | PaBHBIC KOMIUICKCHBIC YUCIIA: ONPEICTICHNE,
MPUMEPBI

21 | Tloka3zatenpHas (hopMa KOMILUIEKCHOTO YUCIIa

22 | CompsbKeHHBIE KOMIUIEKCHBIE YHCIIa: Tema 2.2.
OIIpeJeJICHUE, IPUMEPBL JeiicTBus Hax

23 | ApudmeTrndeckre oneparu CI0KEHUS U KOMILJIEKCHBIMU
JIeTICHHSI KOMITJIEKCHBIX YHCEN B YHCIIAMHU
TPUTOHOMETPUYECKOH (opme

24 | ®opmyna Diinepa

25 | ApudmeTrrueckue onepauu yMHOXKEHHS 1
BO3BE€ACHUS B CTCIICHb KOMIIJICKCHBIX YHUCEII B
TPUTOHOMETpUYECcKOH opme

26 | ®opmyna Myaspa

27 | KombOunaropuka. Pazmemenune, mnepectaHoBku, | Tema 3.1.
COYCTAHUS: MOHATHE, (DOPMYJIBIL. KombunaTopuka

28 | Kiaccuueckoe onpeic/icHHE BEPOSTHOCTH.

29 | Chopmynupyiite TIOHSITHE city4daitHon
BEJIMYHMHBI

30 | Kakoe COOTBETCTBHE HA3BIBAIOT  3aKOHOM
pacrpeesIeHus CIIy4aiiHOM BEJIMYHUHBI

31 | Chopmynupyiite TEOpeMy cnoxenus: | Tema 3.2.
BEPOSTHOCTEH HECOBMECTHBIX COOBITHH. OCHOBHBIE TIOHATHS

32 | Chopmynupyiite TeopemMy YMHOXEHUS] | TECOPHU
BEPOSITHOCTEH JIBYX ITPOU3BOJIGHBIX COOBITHH. BEPOSITHOCTEMN

33 | Chopmynupyiite MOHSATHE YCIIOBHOM
BEPOSITHOCTH.

34 | ®opmyia MOIHON BEPOSITHOCTH.

35 | OCHOBHBIE MTOHSATHSI MATEMATHYECKOM Tema 3.3.
CTAQTHCTUKH. OCHOBHBIC TIOHATHS

36 | ChopmynupyiiTe MOHITHE QUCKPETHOMH MaTeMaTH9IeCcKOi
BEJIMYHHEI CTaTHCTUKH

37 | ChopmynupyiiTe MOHITHE HE3ABUCHMOTO
WCIIBITaHUS

38 | Chopmynupyiite MOHITHE MATEMATHIECKOTO

OXXKHJaHU A




39

ChopmymupyiiTe IOHSATHE IUCHEPCUH

40 | YncnoBble XapaKTEPUCTHKU BHIOOPKH: MOJIA
41 | Tlpexnen GyHKIMH: ONpeEICHHE, TPUMEPHI Tema 4.1.
42 | BeckoHEYHO MaJasi BEJIMUMHA [Mpenen pynkImn
43 | beckoHeuHOo OoJbIIasi BEIMYMHA
44 | TlepBbIii 3aMeUaTeIBHBIHN Mpenet: hopMyna,
3Ha4YeHHe
45 | BTopoii 3amMevaTenbHbIN penel: hopMmya,
3Ha4YeHHE
46 | Toukwu paspsiBa GyHKIMH. Buasl Touex Tema 4.2.
pa3pbiBoB. [Ipumep OCHOBBI
47 | Tlonstre npousBoHOM. [Ipor3BOIHAS CYyMMBI, g GepeHIMaTLHOTO
IIPOU3BEJICHHSI, YaCTHOTO, PA3HOCTH WCYUCIICHUS
48 | Ionstue nmpousBoaHou. [Ipor3BoAHAS CIIOKHOM
GbyHKIMH
49 | INousTre npou3BoAHON. [Ipor3BoaHAS HESBHOM
GbyHKIMH
50 | HeoOxonuMmble U IOCTaTOYHbIE YCIOBHSA
BO3pacTaHusi, yObiBaHHS HYHKIIMU
51 | HeoOxonuMele U IOCTaTOYHBIE YCIOBHS
CYIECTBOBAHUS DKCTpEMyMa
52 | Tlonsitue npousBoaHOM. [Ipon3BoIHBIE BBICIIMX
HOPSAKOB
53 | JlokanbHbIe BBITYKIOCTH U TOUKHU MIEPErHO0B
GyHKIMH
54 | Nuddepeniman pynkiun. [Tonsrue.
O0o3Ha4eHne
55 | Heonpenenennsiii muaterpan. Ero coiicTpa. Tema 4.3.
56 | Onpenenennsiii uaTerpai. [lousTue. Heomnpenenennsiii u
I'eomeTprUeCKHid CMBICIL OIpENETICHHBIN
57 | Beramuciienue mioniaieii moBepxHoOCTeH T, HHTETpall
58 | BeruncieHne Iomaaei mIocKux Gpuryp.
59 |MeTopl BEIYHCIICHUS ONPEIeNICHHOTO
HHTETpaJIa.
60 |IlousTre unTerpana. CriocoObl HHTETPUPOBAHHS.
IIpumepsl
Ne Tunossle 3agaHus Tema
1 | Ilycte T={1,3;5;6;7;8;9} - ocHoBHoe | Tema 1.1.
MHOXecTBO. Jlms MHOXkectBa A={3;6;9} mu | MHOXecTBa u

onepanyu HaJl HUMHA




B={2;4;6;8} maiimure cnemyromee: 1) AU B;

JJIeMEHTEI

. . MaTeMaTHYECKOH
2) ANB;3) A;4) B. OLHKH
HaiiTu BceBO3MOXHBIE: CyMMY, pa3HOCTb, | Tema 1.2.
MIPOU3BE/ICHUE U ONPEICTIUTEIIH st | MaTpuirst "
CIIEIYFOIINX MATPHIIL: OIPeICITUTEITH
5 3 -263 1
A:[47J,B: 1 60|, cs| 31,
~916 -9
24 014
D= K= M =(10-1).
32 251
Pemuth cuctemy ypaBHeHu# MeTozoMm ['aycca u | Tema 1.3.
o popmynam Kpamepa: CHCTeMBl JIMHEHHBIX
3x, —9X, +8x, =5, anre6paw1ec1<nx
YPaBHEHMH.
2%, —5X, +5x; =4, [IpumeneHne
JUHEHHOU anreGphl B
2% =X, + X3 =4, 3K0H0anecmxp
pacuerax
Jlanbl KoMIUIeKCHbIe wncna 2z, =7 +3i | Tema2.1.
. . ) OCHOBHBIE TIOHSTHS
u z,=7+6i. Haiitu: a) z+z,; 0) TeopHH

z
21253 B) 22,5T) —-.

KOMIIJICKCHBIX YHCECJI

23
Pemute KBampaTHble ypaBHeHUWs: a) | Tema2.2.
eliCTBHA Ha
3x2+7=0;6) 2x> —3x+5=0. A A
KOMIIJICKCHBIMH
YHUCJIaMH
Jlanbl KOMIUIEKCHBIE uncna z, =1—1i u | Tema3.l.
. KomOnnaTopuka
z, = J3+i. [IpencraButh UX B
TPUTOHOMETpHUYECKOH (hopMe W HaWTH:
. 4 . 10. -
a) Z12276) Z_’B) 7 ’r) 322 :
2
W3 15 n3genmii, cpeay KOTOPHIX 3 Tema 3.2.




OpakoBaHHEIC, U3BJICKAOT 2. Halitn
BEPOSITHOCTB TOTO, YTO CPEAHN HUX OJJHO
H3JICNHE SIBJISACTCS] OpaKOBAHHOM.

B marasune BbICTaByeHbI JUIs ipoaaxu 10
H3JICNIHM, CPEeTU KOTOPBIX 2 HEKAYeCTBCHHBIX.
KakoBa BEpOSTHOCTB TOTO, UTO B3SITHIC
CIyyaifHBIM 00pa3oM 5 u3aenuii OyayT
HEKAYECTBEHHBIMU?

OCHOBHBIE ITOHSTHS
TEOpUH
BEpOSITHOCTEH

3aKoH pacnpeneneHus JUCKPETHON CiIydaiHoN
BEJIMYMHBI TpHBeieH B Tabmuie. OnpenenuTs:
a) MaTeMaTH4ecKoe oxkuianne M(x);

0) nucniepcuto D(x);

¢) cpemHee KBaapaTHuHoe oTKjIoHeHne O (X)
CIy4YaliHOW BeJIMYUHBI X

Tema 3.3.

OCHOBHBIE TOHSTHS
MaTeMaTHYECKON
CTaTUCTHUKHU

10

BBIYUCITUTE IPeaeTbl (hyHKIIHIA:
3-7x? +5x°
Xow 242X =X
X +10x + 21

-3 x? +8x+15 "
A9+ x -2
o)l im YA

x5 4 —-x -3

o)l

Tema 4.1.
[penen pyHkmN

11

Haiitu npon3BoHy 0 QyHKIUH:
a) Y = x*+3x* +6x
3x* +6x-12
3X+2
B) ¥ =InXx-(5x* +2x)

X
=arcsin —
)y 3 %

12

C nomotipio UG GepeHInaIbHOr0 HCUHCICHUS
HCCIIeI0BaTh (DYHKIUIO U TIOCTPOUTH €€ TPaguK:

B 2X
1+x2

Tema 4.2.

OcHOBBI

T depeHIranbHOro
MCUHCIICHUS

13

Haiitu HeonpeaeneHHbIA HHTETPAL:

Tema 4.3.




4 <
2) J‘ %33 dx Heonpenenennslii u

OIpeJICICHHBII
5) J'Xz In xdx HHTErpan
14 | Haifitu tuomans  (Urypsl, OrpaHUYeHHOU
JIUHUSMH:

y=4x—x*, y=X

Kpurtepnu onenku

Ouenku  "OTIMYHO'"  3acCIHyXMBaeT CTYIEHT, OOHapyXHMBIIMH
BCECTOPOHHEE, CHCTEMATH4YeCKOe U TITyOOKoe 3HaHHWEe y4eOHO-TIPOrpaMMHOTO
MaTepuana, yYMEHHE CBOOOIHO BBIIOJHATH 3a/laHus, IPETYyCMOTPEHHBIC
MporpaMMoOili, YCBOMBIIMI OCHOBHYIO M 3HAaKOMBI C JIOTIOJHUTEIBHOM
JTUTEpaTypol, peKoMeHIoBaHHOW mporpammoi. Kak mnpaBunmo, oreHka
"OTIIMYHO" BBICTABISETCS CTYJICHTaM, YCBOMBIIMM B3aUMOCBSA3b OCHOBHBIX
NOHATUI JUCHMIUIMHBI B WX 3HA4YeHHM JUis TpHoOperaeMoil mpodeccun,
MMPpOABUBIIMM  TBOPUYCCKHUE CHOCO6HOCTI/I B TIOHHMMAaHHH, H3JI0KCHUH U
UCIIOJIL30BaHUU Y4€OHO-IIPOrPaMMHOTO MaTepHaa.

OueHku "Xopomio' 3aciyXMBaeT CTYJICHT OOHApYXHMBLIMH IOJHOE
3HaHWE Y4eOHO-IPOrPaMMHOTO  MaTepuaja, YCIENIHO  BBITOJHSIOIINH
MIPEJyCMOTPEHHBIE B  MpOrpaMMe  3a/aHHs, YCBOMBIIMM  OCHOBHYIO
JUTEpaTypy, PEKOMEHJIOBaHHYI0 B mporpamme. Kak mnpasuno, oreHka
"xopomo"  BBICTaBISETCA CTYJACHTaM, IIOKa3aBIINM CHCTEMAaTHYECKUI
XapakTep 3HAHUH IO JUCHUIUIMHE U CIHOCOOHBIM K MX CaMOCTOSTEIBHOMY
MOMOJIHEHUI0O W OOHOBICHUIO B XOJe JAajbHeiield yd4eOHOW paboTbl W
npodeccHOHANBHOMH AESTEIFHOCTH.

OrneHku "y10BJIETBOPUTEIHHO" 3aCITy>KHBAeT CTYIEHT,
OOHApY)KMBIINA 3HAHUSA OCHOBHOTO Yy4YeOHO-IIPOIPaMMHOIO MaTepHana B
o0beMe, HeOOXOIMMOM TS ANIbHEHIe y4eObl 1 mpecTosiield paboThl o
CHEeNNaTbHOCTH, CHpaBIIIOIIUHCS c BBIIIOJITHEHUEM 3aJaHuMH,
NpEAYCMOTPEHHBIX IPOTPaMMON, 3HAKOMBIA C OCHOBHOM JUTEpaTypoil,
peKOMeHI0BaHHOM mporpamMmoit. Kak mpasuiio, oneHka "yA0BICTBOPUTEIHHO"
BBICTaBIISIETCS CTYICHTaM, JOITYCTUBIINM IOTPEIIHOCTH B OTBETE Ha 3K3aMCHE
U TIpU BBIIOJHCHMH JK3aMECHAIMOHHBIX 33JaHWH, HO O0JaJarouM
HEOOXOIUMBIMH 3HAHUSMH JUIS WX YCTPaHEHUS TIOJ PYKOBOJICTBOM
MIPENOaBaTEIS.

Omnenxka "Hey/I0BJIETBOPUTEIHHO" BEICTABJISICTCS.  CTY[CHTY,
oOHapy)XHBIIEeMy TpoOeisl B 3HAHHUAX OCHOBHOTO YYEOHO-IIPOTPaMMHOTO
MaTepuana, IOIyCTUBIIEMY MpPUHIWIHMAIGHBIE OIIMOKH B BBIIOJIHEHUU
NpeoyCMOTPEHHBIX  mporpaMMoil  3amanui. Kak  mpaBuio,  oreHka
"HEyIOBIETBOPUTEIBHO"  CTaBHTCS  CTY/AEHTaM, KOTOpble HE MOTYT




IpOaOJIKUTh 06yquI/Ie WJIX IPUCTYHUTH K HpO(bCCCPIOHaIILHOﬁ JACATCIIBHOCTH
10 OKOHYaHUH KOJLICKa 0e3 JOITOJTHUTCIIBHBIX 3aHATUH Io
COOTBGTCTByIOIHeﬁ JUCHUIIIINHE.



MNPNUJIOKEHUSA

IIpumep 3x3aMeHAIMOHHOI0 OMJIETa N0 MaTeMaTHKe
3K3AMEHAIIMOHHBIN BUJIET Ne

1. BerauciuTs muromans GUrypsl, orpaHHYEHHON JIMHUSIMU:

X-2y+4=0, x+y-5=0, y=0.
+3X)dx

2

2. Haiitu I/IHTel"paJ'I:I 4x° — —
SIn” X

3. Haiitu unTerpan:
J- 3x%dx
4
2-¢)

4. Haiitn oOmiee pelieHne ypaBHEHUS:

Jydx++/xdy =0

5. UccrnenoBath GyHKIHUIO M TOCTPOUTD Tpaduk:

22X
1+ x?

6. B maptiu u3 12 neraneit umeetcs 7 ctangapTHeIX. HaiiTu BeposTHOCTD
TOTO, YTO CPEJIM IIECTU B3SATBHIX HAYTal AeTalei 5 HeCTaHJapTHHIX.
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