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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

OIIK-4 CnocobeH miuaHUpoBaTh pabOThl  XUMHUYECKOM  HANpPaBICHHOCTH, 00pabaThiBaTh |
MHTEPIPETUPOBATH MOJyUYEHHBIE PE3yIbTaThl C UCIOIb30BAHUEM TEOPETUYECKUX 3HAHUN M MPAKTUYECKUX
HABBIKOB PEILICHUSI MaTeMaTHUeCKUX U (PU3NYECKUX 3a7a4

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- aHAIMTUYECKUH (MPEATPOCKTHBIA aHAJIN3)
- MPOEKTHO-TEXHOJOTHYECKUH (TPaOCTPOUTEILHOE MPOCKTUPOBAHUE)

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepe: 10 ApxuTekTypa, TMPOCKTUPOBaHHE, Teoae3us, Tomorpadbus W Ju3ailH B cdepax:
IpaJOCTPOUTENBLHOTO MPOCKTHUPOBAHHUS M YpPOAHHUCTUKM C YYETOM COIMAJIbHBIX, AKOHOMHYECKHX,
MPUPOJIHBIX, HHKEHEPHBIX (PAKTOPOB B BHUJE MPOEKTOB TEPPUTOPHAIBHOTO IIAHUPOBAHMSI, T€HEPATIbHBIX
IUIAHOB TOCEJICHUN, TpPaJOCTPOUTEIHLHOTO 30HUPOBAHUS, IUIAHUPOBKH M 3aCTPOMKU TEPPUTOPHH;
IpajoOperyIupoBaHusl WM KOHTPOJS 3a COOJIOACHHEM TMpaBUiI 3€MJICTIONb30BAHUS M 3aCTPOUKH C
UCIIONB30BaHMEM  HH(GOPMAIMOHHBIX CHCTEM  TIpaJOCTPOUTENHHONM  JOKYMEHTAllMH, YMpaBICHUS
peanuzaiyeil mpoeKToB, INIAHOB U MPOTrpamMm

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue

(yHKUMY / TPYAOBBIE komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

YK-1 Cnocoben
OCYIIECTBIISATh ITOKCK,
KPUTHYECKUI aHAIIU3 U
CHUHTE3 MH(OPMALIUH,
MPUMEHSTh CUCTEMHBIH
TOJIXOJT JIJISl PEIICHHUSI
MOCTAaBJICHHBIX 3a]1a4

AHanm3upyeT TOCTaBJICHHYIO 3a7ady, WCTIONB3YS
(yHIaMeHTalbHBIE 3HAHWUS B OONACTH MaTeMaTHYECKHX
HayK, CTpOUT TUTIOBYI0 MAaT€MaTHYECKyI0 MOJIENb
KOHKPETHOTO M3y4aeMOr0 SIBJICHHS

OIIK-4 Cnocoben
TTAHUPOBATH PAOOTEHI
XHUMHYECKOM
HaMpaBICHHOCTH,
00pabarsIBaTh U
HHTEPIPETUPOBAThH
MOJYYCHHBIC PE3yJIBTaThI C
HCITOJIB30BAHUEM
TEOPETUYCCKHUX 3HAHUHN U
MPAKTUYCCKUX HABBIKOB
pelIcHHS MaTeMaTHYECKUX
1 (pU3HYECKUX 33713

I/ICHOJ'IL3yeT COBpPCMCHHBIC MCTOAbI MAaTCMAaTU4YCCKOTO
aHaJIM3a IJid OOCHKU JOCTOBCPHOCTU PE3YJILTATOB

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CnocobGeH oCymIeCTBISATh MOUCK, KPUTHUECKUN aHalM3 M CUHTE3 WHGOpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXO/ IJIsl peLICHUs TOCTABICHHBIX 3a/1a4




Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0OyueHus

OTIPEICIISIIOITIX OuHast
MEKIUCLIMIUTMHAPHBIE | (ceMecTp)
CBs3HU 1 2 6

1 |BBenenue B BbICIIyIO | +
MaTeMaTHKY

2 |30paHHbIE I1aBbI +
HEOPTraHUYECKOM
XUMUH

3 |Konnenuun +
COBPEMEHHOTO
€CTECTBO3HAHUS

4 | Texuomoruueckas +
MPaKTHKA

5| ®unocodus +

OIIK-4 Crioco6eH miaHupoBaTh paboThl XUMUUECKOW HAPaBIEHHOCTH, 00pabaThiBaTh U
MHTEPIPETHPOBATH MOTYUYCHHBIE PE3yJIbTaThl C UCHOJIb30BAHUEM TEOPETUUECKHUX 3HAHUH
Y MIPAKTHYECKUX HABBIKOB PEIICHUS] MaTeMaTHYECKUX U (PU3UUECKUX 3a/1a4

Ne HaumeHnoBanue ®dopma
/1 JHCIUILINH, obydeH
OTIPEIICIISTFOTITIX ust
MEKTUCITUTUTMHAPHEIE | Oyas
CBsI31 (cemect
p)
8
1 |[Ipennunmomuas
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
HucuunnuHa «Bpicimas mareMaTwka» OTHOCUTCS K oOsi3arenbHOM yacTh ydyeObnoro muana OIT mo
HanpasneHuto noarorosku 04.03.01 - Xumus.

JucuuminHa «BpIciias MaTeMaTuKa) U3y4daeTcsl B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM DUCIHILUIMHEL: 4 3.€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 144
KonrakTHast pabora 64
Jlexmmm (JIextmm) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 44
DK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI paszzerna/TeMsl paboThl, yac. KOHTPOJIS




Jlex |IIpa| CP
WU | KT.
pao.
O|l0 |0
2 cemectp
1 Jlunetinas anrebpa CobecenoBaHue;
4 6 ] Brimonaenne
MPaKTUYECKUX
3aJaHui
2 OCHOBBI TEOpUH CobecenoBaHue;
MHOKECTB 4 6 | 10 Brmonaenne
MPaKTUYECKUX
3aJaHui
3 OCHOBBI CobecenoBaHue;
MaTeMaTHYECKOro Brimonnenue
aHajam3a 8 | 6 | 8 MPaKTUYECKUX
3aJIaHHI;
TecTtupoBanue
4 OCHOBBI TEOpUH CobecenoBaHue;
BEPOSITHOCTEM ] 6 | 10 Brinonnenne
MPaKTUYECKUX
3aJaHui
5 OCHOBBI CobecenoBaHue;
MaTeMaTHIeCKOM Brmonaenne
CTaTUCTUKH 8 8 | 8 MPaKTUYECKUX
3aJIaHMI;
TecTtupoBaHue

Tema 1. JIuneiinas anareopa (YK-1)
Jlexknus.
Marpuiisl. OcHOBHBIE TOHATHS. Byl marpui. JInHeiiHbie onepaiuy Haja
MaTpuliaMu. YMHOXeHHE MaTtpull. Onpenenurenu 2-ro u 3-ro nopsakoB. CBoilcTBa.
AnrebOpanyeckue JOTOIHEHUS U MHHOPBI. BRIUUCIICHNE OpeAeTUTENS Pa3IoKeHUEM 10 CTPOKE
(cTonbiy). OnpenenuTenb MaTpUIlbl n-ro opsaka. OOparHas Marpuiia. MaTpudHas 3anuch
CHCTEMBI JIMHEHHBIX ypaBHEHU. Pemienne cucreMsl ypaBHeHUH B MaTpuaHOi Gopme. [IpaBuiio
Kpamepa. Meton IMaycca. OmHOpOIHBIE CUCTEMBI.
IIpakTH4eckoe 3aHATHE.
1.BbIyucauTh onpeaeauTenu:
1 a)2 1-1 4 09 38 4 B)12 300 3
layl 1 113 11 1 3 6)303-5-32-10-2 B)6713-18151
11020-2331001-64-402
2.Berancnuth anreOpandeckue TonojHeHus anemMeHToB al3, al2, a31 onpenenureneii:

11125-1-2043 6)6713-18151 B)5205342-111416-31-12

3 Hatitu A+B, ecin
1 A=1-3402-135, B=24-3132-4-5
1 A=3-12051, B=5-4-23-109

4 Haiitu AB, ecnu
1 A=231012, B=213
2A=195876, B=525

5.Haiitu AB 1 BA n1ByX 3alaHHBIX MaTpHI]
1 A=13-20-14, B=3-12051



1 A=52-41-51, B=124132
6.Haiitu marpunty AB-2BA+3E, eciin

1 A=121212123, B=411-420121
7.Haiitu matpuiry, oOpatHyto MaTpuiie A:

1 A=1324

2 A=6183

3A=211102312

4 A=213201112

5A=3-120-21503
8.MeTtomom 0O6paTHO# MaTpuIlbl U MeTooM Kpamepa penuTs CUCTEMY YpaBHEHUH

1 {2x1+x2 =5 x1+ 3x3=16 5x2-x3=10

9. Metogom Kpamepa pemntb cCUCTEMY ypaBHEHHI
I {x1+x2-2x3=6 2x1+3x2-7x3=16 5x1+2x2+x3=16
10.Metonom ["aycca peminTh cucTeMy ypaBHEHUM

I {x1+x2+x3=22 3x1+2x2+x3=47 x1+3x2-x3=18

I {x1-3x2+2x3=5 3x1+x2-5x3=4 4x1-2x2-3x3=10

1 {x+2y+3z=2 2x+3y-4z=-53x + y+z=3

11. MetogoMm oOparHOli Matpuilel, MeromoM Iaycca m Meromom Kpamepa pemmuTh cuctemy

YpaBHEHUM

I {x1-x2+x3=6 x1-2x2+x3=9 x1-4x2-2x3=3

I {3x1+x2+3x3=2 5x1-2x2+2x3=1 2x1+2x2+3x3=1

12.Metonom ["aycca pemiuth cucteMy ypaBHEHUN

1 X, — X, +3x; +x, =6,
Tx, +5x, =7x; —x, =38,

x, +8x, —18x; —5x, = 6.

1 5x, +12x, +5x; +3x, =10,
4x, +3x, +x; +3x, =2,
11x, +11x, +4x; +8x, =8.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Bprauciaute onpeaenuTenb
2 pa3i0XKEHHUEM I10

-0

CTpOKE
3 pa3yiokKEHUEM T10

-OMy

J
CTONOIY
4 1o ¢opmyIe TPEyroJbHUKOB
S HpuUBENEHUEM K TPEYTOJIbHON MaTpHULIE
1.
-2 1 5
1 31 i=1, j=3

-1 1 0



-2

-1 4

=5 7

2

—13

1

-1

2 3
30

-5

-13 5

1

2

1113

10.



A,B,C
AB+qC

D

2. JlaHbl MaTpHIlBI
W YHCIIO
. Beruucautn

Y

;}

—2
5
-6 7

-7 5
—7 6

—4
-6

-3
-5

-5 —4

3

—5 —4 4

2)
3)
4)
5)

J

-3 =3 2
), C=|-1 -7 -1
-2 5

1

—7

-3 2
-3 -4

—5 -5
g=3, A=|5 6
4 2

4

4 -]

6)
7)
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4 3 6
q=—-4, A=|2 2|, B= , C=[1 -4 -6

—4 -1 -6
5 4 7 -7 5
8)
-1 =2 4 -5 1
4 6 3
g=2, A=|6 -5/, = , C=|-6 7 =2
7 5 1
6 -3 2 4 -1
9)
3 3 2 -5 -3
3 -3 -6
g=2, A=|4 2|, B= , C=|4 =3 4
3 7 1
-6 -3 3 3 -3
10)
-5 -2 2 -4 5
2 -3 2
g=—4, A=|4 -1|, B= , C=|4 =3 =2
3 3 1
-3 -5 4 -7 1

3. Pemmuth cucremy metonom ["aycca, mo popmyna Kpamepa u metogom oOpaTHOM MaTPHUIIBI.
1 2x 43y -3z = 13
3x -y +2z = -11

4x +2y -z = 3
6)

3x +4y -5z = -7

—2x 3y +4z = 7

4 +2y —z = 12

I 3x 2y +z = 8
5x 3y +2z = 21

2x -y +z =9

7)

2x +y -4z = -9

—3x 2y 43z = 9

5x +H4y +4z = 4
1 2x 3y -z = 1

4x -y -2z = 9
=5x +2y 43z = -11



8)
2x +2y +5z = 11

3x +H4y -z = -2
4x =Sy +5z = 0
! -3x +y -2z = -7
2x -3y 3z = 11
4x S5y +4z = 3
9)
4x +3y +2z = -10
3x -y 2z = -7
-2x 42y 43z = 4
I 2x 3y 2z = 11
3x +2y 3z = 3
4 +4y +z = 5
10)
2x 3y 43z = 8
3x 2y 44z = -8
2x -y 42z = -5
Tema 2. OcHoBbl Teopun MHOxkecTB (OIIK-4)
Jlexkuus.

MmuoxecTtBo. Bunpl mHoxectB. Onepanuu HaJ MHOXeCTBaMu (TiepecedeHue, OObeAMHEHUE, Pa3HOCTb,
CUMMeTpHUYeCcKas pa3HOCTh). [narpammer Ditiepa- Benna.

IIpakTnyeckoe 3ansATHE.
1 Ilepeunciure 3MeMEHTH MHOXKECTBA

{x‘x
- [IeJIoC "
~3(x(15 }

2 Ilepeuncnute 3JIEMEHTHI MHOXXECTBA
{dx

- nMeHa Bammx ponuteneii, 6alyIiek u AeayIiex |
3 Ilepeuncnure >1€MEHTH MHOKECTBA
{dx

- MIOJIOKUTETHHOE HEUYETHOE 1IeTI0€ YUCII0, MeHbIee 20}
4 Onwummte MHOXECTBO {4, 8, 12, 16, 20, 24, 28} npu mOMOITH XapaKTePUCTUIECKOTO CBOMCTRA.

5 Omummre MmHoxkectBo {HoBopoccuiick, Tyamce, Couu} mpu NOMOIIM XapaKTEPUCTHUECKOTO
CBOMCTBA.

6 Ilepeuncnure MOJMHOXKECTBAa MHOXKECTBA {a}
7 Ilepeunciure MOAMHOXKECTBA MHOXKECTBA {a,b,c}

11



8 ITlepeuncnuTe MOAMHOXKECTBA MHOXeCTBa {a,b,c,d}
9 Ilepeunciure MOAMHOKECTBA MHOXKECTBA {()}

10 YcraHoBUTE UCTUHHOCTH WJIM JIO)KHOCTb KaXKJIOTO U3 CIEIYIOIIUX YTBEPKICHUM:
a) 0

c

B) O

A, 20e A- npouzsonbHOe MHONCECMBO.
1 Omnpenenute KOIMYECTBO NEMEHTOB B KaX/JI0M MHOXKECTBE:
a) {90,{0}};
0) {1,2,3,{1,2,3}};
B)

{10,{0}}}.
1 Hyers A={3,4,5, 79,10}, B={12,3.4,58}, C={1,3,57}, U={1,2,3,4,5.6,7,8,9,10}.Onpenenute
CICAYIOIKUC MHOXCCTBA:

a)
AuC
6)
ANB
B)
(4uB)nC
r)
(4 C)u B
1)
(4UB)
€)
A'nC’
x)
ANC
3)
BAC
n)
(4'nB)UC

12



ANB'NC
M)
(4nC)-B
H)
(4'UB)NC
I Ilycte A={1,2,3}, B={a,b}. Onpenenure
a)
AxB
0)
Bx A
B)
Ax A
r)
BxB
z)
Ax
9;
e)
AAB

1 Ompenenure Kakue U3 NPUBEACHHBIX YTBEPKACHUNA UCTUHHBI, @ KAKUE JIOJKHBI:

a)

AV
O=A;
0)
AA
O=A:
B) €CITH
Ac B
, TO
AUuB=4A4
1 Ilycts
A= (x‘x € N,l(x(lO)
B= {x‘xz —9x+20 = o}
Haiitu: a)
ANB
; 0)

(4UB)



14

; B)

B—A
; T)

A-B
; )

AAB
; €)

(4nB)xB

1 Jns kaxaoro u3 MPUBEICHHBIX HIXKE MHOXKECTB HCIIONB3YHTE AuarpaMMmbl Diiniepa-BenHa s aByx
MHOYKECTB U 3aIITPUXYUTE TE €€ YaCTH, KOTOPhIE U300paKaroT 3aJaHHBIE MHOXXECTBA: a)
AI

;0);B)

; 1)

A-B’

2 Jlna Kakaoro U3 NPUBEICHHBIX HM)KE MHOXECTB UCHOJIB3YyHWTE auarpammsl Oilniepa-BeHHa s Tpex
MHOKECTB U 3aILUTPUXYHTE T€ €€ YaCTH, KOTOpbIe H300pakaloT 3a1aHHbIE MHOXKECTBA: a)

ANB
; 0)
(AuBuC)
; B)
ANBNC
; 1)
(AuB)-C

3 OnummMre MHOXECTBA, COOTBETCTBYIOIINE 3aKpallICHHON YacTU KaX /101 AuarpaMMbl Jiiepa-Benna:

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

I)MuoxecTBO. Busl MHOXECTB.
2)Omnepanuu Hal MHOXXECTBaAMU (TIEpeceueHre, 00beIMHEHNE, PA3HOCTh, CHMMETPHUYECKasi pa3HOCTH).

3)Aunarpammsl Diinepa- Benna.



15
Tema 3. OcHoBBI MaTeMaTH4ecKoro anaausa (YK-1)

Jlexknus.
[Tonsarue pynkuun. CriocoOs! 3amanus. [lapamerpuyecku u HesIBHO 3a7aHHble QyHKuuU. ['padux GyHKImi.
Crnoxnas u oOparHast ¢ynkims. O0630p snemeHTapHbIX ¢GyHkuui. [Ipenen ¢GyHKIUHM, HEMPEPHIBHOCTS.
[TpousBoanast ¢ynkiuu B Touke. ['eomerpuueckuii cmbici. OCHOBHBbIE TpaBuia IU(QepeHIUPOBAHUS.
Tabnuia mpou3BOAHBIX OCHOBHBIX 3JeMEHTapHbIX (pyHkimid. Juddepennuan gynkmuu B Touke. OOmmas
cxema HccieqoBaHUS (YHKIMH M TOCTpoeHHs ee Tpaduka. IlepBooOpasHass U ee CBOiicTBa.
Heomnpenenennsiit unterpan. CaoiictBa. Tabnmua wunTerpanoB. HemocpeacTBeHHOE WHTETpUPOBAHHE.
3aMeHa nepeMeHHOW B HEONpPEeAEeICHHOM HHTerpaje. HTerpupoBaHue 1Mo 4acTsM.

IIpakTH4eckoe 3aHATHE.

1 Haiitu npenensi:

2 2 2

a)limxz 3x+2; b)lim Zx 2x : c)limx 25x+4;

=l X"+ x-2 =2 x" —4x+4 =4 x"—16
7xt =2x° -1 S5x*—x*-15 Ox* -9 —2x
d)lim :e)lim : lim :
)x—>1 3x2_2x4+x )x—>oo X2—16 f)x—>oo 2_3/x3_|_5
5
. +5Y . (1+43x |
g)llm(x ] X h)llm( a ;
oo\ x+1 =0\ 14+ x
. sin2 : . X -
DimST2E . A limGxerg2x): &) lim 220,
x—0 X x—0 x—2 x—2
2 _ 2 _ 2 _
Dim > % yim— 2 im0
x—>—8 x+8 x—3 X _4x+3 x—2 B
0)hm5x2—10x+1. )lim 10x+1
o0 x* +3x+8 P = x* —3x+1
2. Haiiti mpou3BogHbIC CAEAYIOMMX (DyHKITHNA:
1 2x’ —6x+1

2 2/x =3x +n

3 (2x-3)
4 X
r= x—1
5 3 sint
1+ cost
6

1
y= cosx—gcos3x

7 y=sin(2x +1)
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11

12

13

1
Y =C0os—
X

¥ = cos(sinx)

y=(1+sin’ x)*

16



3.BbIYuCIuTh CIeayIommue HHTErpabl:

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Haiitu npeaenbl yka3aHHBIX (YHKITHH.

1.
6. .
: > +2x - : =
a)11m3x2+ X 1; b)lim x2 2x+1 :
>l —x" 4 x+2 =1 2x° =Tx+5
2 5 4 3
c)lim3x 2+10x+3; d)lim7x 2+6x X
x>0 2x°4+5x -3 x>0 2x°+6x+1
2. .
3 2 2
lim XX T2 i X XS
=0 X7 4 X =2 5x"+3x -3
3 4
&)lim 431x +Zx : d)lim7x2 3x+4;
=0 2x" —4x° +5 x>0 3x" —2x+1

17



3x° —11x+6

a)lim
=3 2x? —5x =3
Bxt 4+ x" +x
c)lim—; ;
x>0 x'4+3x—2
2
a)hmzx2 al 1;
=1 3x7 —x-2
)thx -3x"+7
oo x4 2% 417
2
a)lim— v 16 ;
>4 x* 4+ x —20
. 2x+Tx+3
¢)lim—; ;
x>0 5x° —3x+4
2
a)hmzx 7x+4;

=2 x° —5x+6

Tx® —2x° +4x

c)lim

X—>0

2x° +5

Ax* +11x— 3

a) lim
>3 x4 2x—3
—x* +3x+1

c)lim :
)x—>°0 3x*+x-5

18

2
b lim Ox” +17x 2;

2
x>2 x“4+2x

d)thx +7x° -3
o 3x% —5x+1°

2
) lim — X +2x
>2x° +4x+4
) lim 3x* -2x+1

=0 3xd +2x -5’

2
b)11m3x +5x -1
23 X7 —5x+6
d)lim 10x -7

w0 3x 2% —|—1

b) lim — x 1
x—>-1 x? +3x—|—2
a')limzjC _5’2”2;

x>0 x" +3x7 -9

2
b)limx +23x—28;
=4 xT —4x
d)lim— 5x+23

o0 X0 —4x7 — X



10..

. x*—4x-5 . 4x*+19x -5
a) lim — ;  b)lim— ;
x>-1x" —2x -3 x>52x" +11x+5
. 3_4 2 2 . 3_ 2
&)lim x3 x2+ 8x; d)11m2x2 3x +2x;
=2 5x” +3x" +x—1 oo x" 4+ Tx+1
2_ . 2
a)lim3x2 7x 6; b)lim3x2+11x+10;
=3 2x° =Tx+3 =2 x°=5x+14
. ox =3x"+1 ) Z_
c)llmx 33x + O; ) lim 2)2 5x2+3;
x>0 Tx? +2x+1 -0 3x" —2x" + X

2. Haiiti nmpon3BoaHbBIC YKAa3aHHBIX (QYHKITUH.

1.

4 1 i
a)y:2x5——3+—+3\/;; b)y =x"-sinx
XX

2
-2
c)y:);3 7 d)y =33x" +2x—5;

a)y:5x2—3/374+%—%; b)y=Inx-cosx
1-x

L d)y =3(x=T7);

c)y=

2
a)yzznt\s/x2 —4x'+=; b)y=x-cosx
X X

_+1; d)y=\(x—4);

C —
)y Z

19



a)y =3x ———\/7+ b)y =x"-arcsinx

COS X
c)y= 2 d)y:é/(x+4)6 :

a)y =3x" +\/_————2; b)y=x"-Inx
c)y = _2; d)y =3J7x* —3x+5;
COS X

a)y= \/7+——4x +4

—:  b)y=x’-sinx
X’

c)y:tanx; d)y =~5x> —dx+3;
Inx
4 3
a)y = 7\/;———3x +—; b)y=x"-tanx
X
C)y=lnx; d)y=33x>—x+5;
cOS X
a)y =8x +\/7————, b)y = x” -arctan x

c)y= smx; a’)yzi/4x2 —3x—-4;
Inx

20



a)y:7x+iz—1/x_4+é; b)y =x"-cosx
X X

Ay =28 @)y =3x" —x+5;
Inx
10.
a)y=4x"+——-3x' ——; b)y=x-arcsinx
X
2
1
Oy=i5— d)y=\8x-3+x;
3x" —1
3. HaliTu HeonpeeeHHbIE HHTErPaJIbl.
3arctg’x
x*+1
2' 3 4
C(x"+3x+1)
|
3. dx
xvInx
n -xcosa.c+si3nxdx
°  (xsinx)
5 _[ 3\/; +1
. 2x\/; + x



6. |

- 3tg’x

9.

SIn2Xx —COSX

(cos” x +sinx)’

dx

Jcos’x
-« X
J1-x*

c2arctg(x+2) "

dx

10.

1 HaiiTn HeonpeaeneHHbIE UHTErPaIbl.

x> +4x+5

dx

I 2arcsinx + x

J1=x*

1. J.(x +1e*dx

2.
3.
4.

x* sin xdx
xIn xdx
[ 2x

e~ cos xdx

sin In xdx

6. arcsin xdx

7. [(x* +2x+3)cosxdx

X

sin?

dx
X

9. [x?arcrgxdx

10. szexdx

Tema 4. OcHoBbl Teopuu BepositHocTeil (YK-1)

Jlexknus.

Knaccuyeckoe ompenenenue BeposSTHOCTH. DopMylibl KOMOWHATOPUKM (COYETaHUs, pa3MelleHus 0Oe3
IIOBTOPEHHUH, NEPECTAHOBKNU). TeopeMbl CIOKEHUSI U YMHOKEHUS BeposiTHOCTEN. [1oBTOpeHHE UCTIBITaHUH.
@®opmyna bepnymnu. CrydailHble BeIMYMHBI
clly4aiiHble BeJMYuHbI). HopManbHbIN 3aKOH pacnpeesIeHusl.

IIpakTH4eckoe 3aHATHE.

(nucKpeTHBIE Ciy4ailHble BEJIMYMHBI, HENpPEpPHIBHBIC
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1. Bmanener 6aHKOBCKO# KapThl 3a0bu1 PIN-KOA 1 TOMHS TOJIBKO, YTO Bee 4 nupbl pa3anyHble, HA0pald UX
Haynady. Haiitu BeposiTHOCTB TOTrO, uTO PIN-KOZ HabpaH npaBUIIBHO.

2. Ha KHMKHOM MOJIKE B IPOU3BOJIBLHOM IOPSAJIKE PACCTABIEHBI 5 KHUT 10 BBICIIEH MareMaTHKe, 3 KHUTH 110
TEOPETUYECKON MEXaHUKe M 7 KHUT 1o conpomary. CTyneHT Hayady OepeT Tpu KHuru. HailTu BeposITHOCTD
TOT'0, YTO U3BJICYCHHBIMU KHUTAMH SIBJISIFOTCS

a) BCe KHUTU IO BHICIIEH MaTeMaTHUKE;

0) IBE KHUTH IO BBICIICH MaTeMaTHUKE U OJIHA KHHUTA TI0 COTPOMATY;

B) BCE€ TPU KHUTH 10 PA3IUYHBIM IIPEeIMETaM.

3. Bpocunu Tpu urpanbHbie KOcTH. HaliTh BEpOsITHOCTH CIIEIYIONIMX COOBITHIA

a) CyMMa BBINIABIIMX OYKOB paBHa 6;

0) cymma BbINaBIINX 04koB paBHa 10, a mpousBeaenue pasHo 20;

B) CyMMa BBIMABIIMX OYKOB paBHa 10, eciu U3BECTHO, YTO Mpou3BeaeHre paBHO 20.
4. Bpocwnu nBe UrpasibHbIe KOCTU. HaliT BEpOSTHOCTH CIEIYIOIINX COOBITUI

a) cyMMa BBITIaBIIIUX OYKOB Oouibie 7, HO MeHbIe 10;

0) mpou3BeIeHHE BHIMABIINX OYKOB OOJIbIIE 5, HO HE MMPEBOCXOANT 8

5. YCTpOWCTBO COCTOMT M3 TPEX HE3aBUCHMO palOTAIONIUX AJIEMEHTOB. BeposSTHOCTH OTKa3a Ka)Jaoro
aneMeHTa npu BkiIroueHnd paBHa 0,2. CoCTaBUTH psii paclpeneseHus YUCiIa AIEMEHTOB, OTKa3aBIIUX MpPH
BKJItOYeHUH. HallTh BEpOSATHOCTH TOTO, YTO OTKAXKET HE O0JIee OTHOTO JIEMEHTA.

6. Tpu cTpenka CTPENSAIOT IO OJHOM MUIIEHH. BeposaTHOCTh NonajaHus B MULIEHb IIPU OJHOM BBICTpEIE
1uId niepBoro crpeinka pasHa 0,5, mist Broporo u it Tpetbero — no 0,7. Ilycts X — uncno nomajganuii B
MHUILIEHb TpH ofHOM 3aime. CocTaBUTh psa pacmpenencHuss X, Hailtu QyHkiuio pacnpenenenus F(x) u
MOCTPOUTH €€ rpaduk.

7.CnyyaiiHas BennurHa X 3a/laHa UHTETpaabHON (yHKIUMEH (pyHKIMEH pacipeneneHus)

0, x<0

2
X

F(x)=42+Z,0<x<3
18 6

I, x>3

Haiitu: nuddepenumanbuyo GyHKIHO

/(x)

(TJIOTHOCTH pacHpeeIeHus);
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 Pemuthb ypaBHEHUE:

1' 2A3:Anz+l;
. 5C=C;

n+2°?

. O —C =15n+C

2
3 n

4. A -C' =48
5. 74" +14P_ =30P,

+1
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1
2

10

11

0 I N n bW

e e
W N = O O

6. A -5C =455
7. P -34=30;
8. A -C =10C._;
9. 3C;,'=5C;,.;
10. C*+(Cr'=55

Pemnts 3amauy:

CKOIIBKO TPEeX3HAUHBIX YHCET MOXHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5, eciaum Kaxayro U3 HUX MOKHO
UCTIONB30BaTh HE Oosiee oHOTO pa3a’?

CKONBbKO UMEETCS MATU3HAYHBIX YHCEI, KOTOPBIE JeIsITCs Ha 57
CKOJIbKO €CTh IBY3HAYHBIX YMCEN, Y KOTOPBIX 00€ 1u(pbl YeTHBIE?

[Taccaxup ocTaBui BEllM B aBTOMAaTUYECKOW KaMepe XpaHEHHUs, a KOTAa IMpHILEN MOIydaTb BEIH,
BBISICHWJIOCH, YTO OH 3a0b11 HOMep. OH TOJBKO MOMHHUT, YTO B HOMepe ObutM uncia 23 u 37. YtoOsl
OTKPBITh Kamepy, Hy>KHO NpPaBHJIbHO HaOparh MATU3HA4YHBIM HoMep. Kakoe HanOomblee KOIN4ecTBO
HOMEPOB HY>KHO IepedpaTh, YTOObI OTKPHITH Kamepy?

W3 xononpl, coneprkaieit 52 kapTsl, BeIHYAU 10 kapT. B CKoIbKUX cyyasx cpeny 3TUX KapT OKaKeTcs
poBHO 2 Ty3a?

B pote umeercs Tpu oduiiepa u copok congar. CKOIbKAMHU CIIOco0aMu MOXKET OBITh BBIJICIICH HAPS,
COCTOALIHI U3 OJJHOTO odHIlepa U TPEX CONAaT?

CKOJIBKHMH CII0CO0aMH MOXKHO Pa3JIOKUTH B JIBa KapMaHa ACBATbH MOHCT pa3JIMIHOIO ,Z[OCTOI/IHCTBa?

Y aHMYaH TPUHATO JaBaTh JETSIM HECKOJNBKO MMEH. CKONBKHMH CIOCOOAaMH MOXKHO Ha3BaTh
pebeHka, eciu emMy aayT He 0oJjiee TpeX UMEH, a ob1ee yucio uMeH paBHo 3007

N3 xonmonpl, coneprxkaieit 52 kaptel, BeIHYAU 10 KapT. B CKOIBKUX Cllydasx Cpeau ITUX KapT OKAXKETCS
poBHO 1 Ty3?
Ha posne 88 knaBui. CKOJTBKO CYyIIECTBYET MOCJIEIOBATEIBHOCTEN U3 IIECTH MOMAPHO Pa3TUYHBIX
3ByKoB? (B mocieoBaTebHOCTH 3BYKH HIYT OJIMH 32 APYTHM.)
Bbpocarotcs aBa urpanpHbIX KyOouka. HaliTu BEpOATHOCTD yKa3aHHOTO COOBITHS.
CymMma uymciia O4koB paBHa 7.
CymMa ymciia 09koB Oodble 3.
CymMMa yucnia o4koB OoJbine 4, HO MEHBIIIE 7.
Monynib pa3HOCTH YHCJIa OYKOB PABEH 2.
Moynb pa3HOCTH YUCIIa OYKOB OonbIie 1.
[TpousBenenue vyncia oukoB He OobIe 10.
Bonbiee uncno oukoB OombIiie 4.
Menbliiee 4ncao o4koB Oobliie 4.
Uwnco 04koB XOTs OBl HA OTHOM KYOHKE YETHO.
Yuciio oukoB Ha 000MX KyOMKax HEUETHO.
Pemmts 3amauy:

JIBa aBrOmMara TPOW3BOIAT J€Tajd, KOTOPHIE IOCTYHaloT Ha OONMil KoHBeklep. BeposaTHOCTH
MOJIYYECHHs] HECTAaHAApPTHOM JeTajim Ha nepBoM aBromMare paBHa 0.06, Ha BrOopom 0.02.
[Ipon3BOAUTENHEHOCTD MEPBOTO aBTOMATa BTpOE OoJibllle, YeM BTOpOTro. a) HaiiTu BEpoOSTHOCTH TOTO,
YTO Hay/ady B3sTas C KOHBeWepa JeTanb HecTaHAapTHAa. 0) B3sitas ¢ KoHBeiepa jeTanh oka3ajlach
HeCcTaHJapTHON. HaliTh BEpOATHOCTh TOTO, YTO OHA M3TOTOBJICHA HA NTIEPBOM aBTOMATE.
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14 Tpu xne6okoMOHMHATa ropoja MPOU3BOIAT MPOAYKLHUIO, 00ECIEeUnBAIOMINN ropoa Xjae000yI0uHBIMU
npoxykramu B riporopiu 2:3:5. IlepBeiii xiaeOokomOuHaT npousBoauT 30% NpOAYKIMK BBICIIETO
kadecTtBa, Bropor — 40%, tperuit — 60%. a) HaifTu BEpOSITHOCTH TOTO, YTO MPHOOPETEHHOE
xJ1e000yIIOUHOE H3/IeTTHUEe OKa3aJloCch BhHICIIEro KadecTBa. 0) I[IproOpeTeHHBI MPOIYKT OKazaics
BBICIIETO KauyecTBa, HAWTHU BEPOATHOCTb TOTO, YTO H3TO W3CJIHME HW3TOTOBJIEHO Ha BTOPOM
xJ1e00KOMOUHATE.

15 CooOmienre MOXKHO Tiepenarh MUChbMOM, MO TeleoHy M Mo (akcy C OIWHAKOBOH BEPOSTHOCTHIO.
BeposTHOCT TOTO, 4YTO COOOIIEHHWE [OMAET 10 TMOodydarels B KaKIOH W3 TEPEUHCICHHBIX
BO3MOXXHOCTEH cooTrBeTcTBeHHO paBHbl 0.7, 0.6 m 0.9. a) KakoBa BEpOSTHOCTH TOJYYCHHS
coobmenusi? 0) CooOmieHue aapecaToM TMOJYyYEHO, KaKOBa BEPOSTHOCTh, YTO OHO TEPEIaHO IO
dbakcy?

16 B rpynne 25 cTyaeHTOB: 4 OTIMYHUKA, 9 XOpPOIIHUCTOB, OCTajbHbIE — TPOCYHHUKU. BeposiTHOCTH
MOJIYYEHHS OIIEHKU «OTJIMYHO» Ha SK3aMEHe Mo MareMaruke it nepBbix — 0.95, mis Bropeix — 0.7,
s TpoeunnkoB — 0.3. a) KakoBa BepoATHOCTH TOTO, YTO HayJady B3ATHIA CTYICHT MOJYyYMJT HA
sk3ameHe mATepky? 0) CTymeHT MoNydWsT ISTepKy Ha dSk3amMeHe. HalTh BeposITHOCTh, YTO OH
XOPOUIKCT.

17 U3 1000 sx3eMiuisipoB ogHOTUIIHOTO ToBapa 300 mpuHaaiaexut nepoit naptuu, S00 — Bropoit u 200 —
Tpetuii. B nmepBoii maptuu 6%, Bo Bropoii 5%, B TpeTbeil 4% OpakoBaHHOTO TOBapa. 1) Onpenenuts
BEPOSITHOCTh TOTO, YTO Haymady BBIOpaHHBIN SK3eMIUIIp OpakoBaHHbIH. 2) Haymauy BeIOpaHHBIM
9K3EMILISP OKa3aJiCs CTaHAAPTHBIM, HAMTH BEPOSATHOCTH TOTO, YTO OH MPHUHAJJICKUT TPEThEH NapTUH.

18 B ToproBoe mpeanpusTHe MOCTYNaOT OAHOTHUIIHbIE M3aenus ¢ Tpex ¢upm-npousBogureneit: 30% c
nepBoit, 50% co Bropoii, 20% c Tpetrbeil. Cpeau uznenuil nepoit gupmel 80% mNEPBOCOPTHBHIX,
BTOopoii — 90%, Tperhs ¢Qupma umsroraBiuBaer 70% mnepBocopTHbiXx u3aenuil. 1) Kymineno omno
nznenue. HailTu BeposSTHOCTH TOTO, YTO OHO TepBocopTHoe. 2) KyrieHHoe m3aenue oka3aloch He
MIEPBOCOPTHBIM, HANTH BEPOSATHOCTH TOTO, YTO OHO M3TOTOBIICHO TPEThEH (PUPMOIA.

19 Ha nByx cTaHkax MpOW3BOJATCS OAMHAKOBBIE JETaNIH. BEpOATHOCTh TOTO, YTO JA€Tallb CTaHJIapTHAas,
st iepBoro cranka 0.8, mis Broporo — 0.9. IIpon3BoauTeILHOCTS BTOPOTO CTaHKA BTPOE OOJIbIIIE,
yeM miepBoro. 1) Haiitu BeposSTHOCTH TOro, YTO B3ATas Haygady JAeTaldb CTaHAapTHA. 2) Basras
HayJayy JeTalb OKaszajlach OpakoBaHHOW, HAaWTH BEPOATHOCTh TOTO, YTO OHA CJelaHa Ha IEePBOM
CTaHKe.

20 B xommbproTepHOM Kitacce nHCTUTYTa 7 IBM Trma Pentium u 5 KOMIBIOTEPOB IPYTUX MOIU(DUKAITUH.
BepositHoCTh cO0s1 B paboTe B TeueHue ydeOHoOro 3aHsATHsA s Pentium paHa 0.9, mist mpyrux
kommbioTepoB — 0.7. CtyneHT Ha 3aHsATHM paboTae 3a MPOM3BOJIBHO KommbioTepoM. 1) Haiitu
BEPOSATHOCTH TOTO, YTO B TEUEHUU 3aHATHUS €r0 KOMIBIOTEDP HE «3aBUCHET». 2) Ha 3aHATHH KOMITBIOTED
nan cooli B paboTe, HAWTH BEPOATHOCTH TOTO, UTO CTYJEHT padoTan Ha Pentium.

21 BepossTHOCTD JOXKIJIMBOW MOTOABI B PEACTOAIINMN BBIXOJHOM NeHb paBHa 0.7. BeposTHOCTh ynaduHOM
peIOasiKK B MOXKuTHBYO morogay paBHa 0.8, a B sicnyto — 0.4. 1) Haiitu BeposiTHOCTH TOTO, YTO B
MPEACTOSIINN BBIXOJHOM pbhlOanka OymeT ymauHoi. 2) Prifanka okaszamach ymaadyHOW, HAWTH
BEPOSTHOCTH TOTO, YTO BBIXOJAHOM JI€Hb OBLI SICHBIM.

22 3asBKM paboTomareneld Ha CHCIHMAINUCTOB HWHXXECHEPHBIX, JIKOHOMHUYECKHMX W HOPHUIAYECKUX
HaIPaBJICHUN TOCTYMAOT Ha OWMpKy B OoTHOmeHWU 6:3:1. BepoATHOCTH TOrO, YTO MPETECHIICHT Ha
BaKaHCHUIO HHXEHEpa yIOBJIETBOPUT TpeboBaHuUsIM paboronatesns paBHa (.8, Ha BakKaHCHIO SKOHOMHCTA
— 0.8, na Bakancwuto opucrta - 0.5. Halitu BeposTHOCTB TOTO, 4TO: 1) City4aitHO BRIOpaHHBIN Ha OHpIKe
MPETEHACHT YCTPOUTCS IO CBOEH CHEIUAIBLHOCTH. 2) YCTPOMBIICHCS Ha paboTy CHEIHATUCT —
SKOHOMHCT.

Tema 5. OcHoBbl MaTeMaTnuyeckoi cratuctuku (OIIK-4)
Jlekumus.
OcHOBHbIE TOHSTHS MaTeMaTHYECKOM CTaTHUCTUKH (Te€HepajibHas U BBIOOPOYHAST COBOKYIHOCTH, BHUJIbI
BBIOOPOK, penpe3eHTaTuBHAsE BBIOOPKA, BAPUALMOHHBIM psAJl, MOJUTOH U THcTOrpamma). UYucioBbie
XapaKTEePUCTUKH BHIOOPKH.
IIpakTH4eckoe 3aHATHE.
1.B Teuenne 20 OGupKeBBIX TOPTOB KypC J0JUIapa COCTABUI CIIEAyIONTUE 3HAYCHUS (B pyOssax):
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26

25,75; 25,8; 25,7, 25,7, 25,6; 25,65; 25,6; 25,65; 25,65; 25,7; 25,8; 25,8; 25.,8; 25,7; 25,7;
25,7, 25,7, 25,6; 25,5; 25,65
Haiitu: a) mony; O)Menuany; B)pa3max BapbHpoBaHus R ; r)cpennuii Kype gomniapa.
2. V3 reHepasbHOW TMOAJIEKAIIMX YIIEHKE TOBApOB clejlaHa BbhIOOpKa. V3BeCTHBI LIEHBI (10 MPOBEACHHS
VIIEHKH) B THIC. py0. X1 M 4aCTOTHI N1 WX 3HAYECHUH B BHIOOPOUYHOIN COBOKYITHOCTH.

X
2,0
2,2
2,4
2,6
2,8
3,0

26

15

12

18

16

13

Haiitu BBIOOpOUHYIO CPEAHIOO IIEHBI U €€ BHIOOPOYHOE CpeaHEE KBaIpaTHUECKOE OTKIOHCHHE
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

N3yuuTh TeOpeTHUECKUE CBEACHUS IO BOIIPOCAM:

1) OcHOBHBIC MOHATUS MaTEeMaTHYECKOM CTATUCTUKHU (TeHepajbHas M BbIOOPOYHAS COBOKYITHOCTH, BHJIBI
BBIOOPOK, perpe3eHTaTuBHAs BEIOOPKA, BApUAIIMOHHBIH Psijl, IOJIUIOH U THCTOTpaMMa).

2) YucnoBble XapaKTEPUCTHKH BHIOOPKH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIb — 40 GamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
* mpeMuasbHBIE OaiuTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Jluneiinasa
anrebpa

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3anuio Oecepl MpernoaaBaTess
CO CTyACHTaMH IO BOIIPOCaM
MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
0 OTIpeIeICHHOMY pa3zeny, TeMe,
npobneme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpPOHTAIBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
HOJJIEKALIETO OLIEHKE:

- IPaBUJIBHOCTH OTBETA I10
COZICPIKaHHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HATTISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BAHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT IPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO

nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C UCTIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.
6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,
JIeMOHCTPHPYET [ITyOOKue,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA NPOQEeCCHOHATBHYIO
TEPMUHOJIOTHUIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAeT Ha 3a/laHHbIE
BOTIPOCEHI

2 Gauta - naboparopHas padboTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOLECcCe
BBITIOJTHEHHUS JTaA00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIOIb3YET
3arOTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI
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OCHOBBI TEOpPHUH
MHOXXECTB

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3aIMI0 Oece bl MPEeToIaBaTelis
CO CTYICHTaMH 110 BOIIPOCaM
NPaKTHYECKOTO 3aHATHUS C IETbI0 Ooliee

0OCTOSITEIBHOTO BBISIBJICHUS UX 3HAHUN
10 ONPEJIENIEHHOMY pas3fielly, TEME,
npodieme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKICHHH,
100aBIATh HHPOPMALTHIO,
JIMCKYTHPOBATb, 33/1aBaThb BOIIPOCHI U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA IO
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB NPU OTBETE;

- NCTIOJIb30BaHKE JTOTIOIHUTEIBHOTO
Marepuana;

- PaMOHaIBHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gayia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSATHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.

6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,

JIeMOHCTPHUPYET [ITyOOKHe,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA TPOQEeCCHOHATBHYIO
TEPMUHOJIOTHIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAET Ha 3a/laHHbIE
BOTIPOCHI

2 Gauta - naboparopHas padoTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOIeCcce
BBITTOJTHEHHUS Ta00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIIOIb3YET
3aroTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI







