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1. HACITIOPT KOMIIVIEKTA KOHTPOJIBHO - OHEHOYHBIX CPEJACTB I1O
YYEBHOM JUCIHUIIJIUHE
EH.01 MATEMATHKA

1.1. O0uue MoJI0KeHUus

KoHTponbHO-OLIEHOUHBIE  CPENCTB  pa3paboTaHbl B COOTBETCTBUM C  TpeOOBaHUSMU
00pa3oBaTeNbHON MPOTPaMMBbI TIO CIIEIIUATIEHOCTH 08.02.08 MoHTax # 3KCIUTyaTanus
000py/I0BaHUs U CHCTEM Ta30CHA0KEHHsI U pabouel mpOorpaMMBbl TUCIUTLIAHBI

EH.01MaremaTtuka

KonTtponrsHo-onieHouHble cpenctBa (nanee - KOC) npenHasHadeHbl 111 KOHTPOJIS U OLEHKHU
00pa3oBaTeNbHbIX JOCTHKEHUN 00Yy4arolIMXcsi, OCBOMBIIUX MPOrpaMMy Y4eOHOW ITUCHUILIAHBI
EH.01Teopust BepositHOocTe M maTematudeckas cratuctuka. KOC BKIIIOUAlOT KOHTPOJIbHBIE
MaTepuaybl JJId TMPOBEACHHUS TEKYIIETO KOHTPOJSI M MPOMEXKYTOYHOM arrectaniud B (opme
nudpepeHInpOBaHHOTO 3a4eTa.

2. PE3YJIbTATHI YCBOEHUS YYEFHOU JUCIHUILINHBI

B PE3YIIbTATC OOCHKH OCYIMICCTBIIACTCA IIPOBCPKA CIACAYIOIMINX 00BEKTOB.

Kor TIK, YMeHus 3HaHU

OK 01-06, AHaNIM3UpoBaTh CIOKHBIE OCHOBHBIE MaTEMaTHYECKHUE
IK 1.1-1.3 | byHKOWYU U CTPOUTH UX METOIbI peLeHus
IIK 2.1-2.5 | rpaduku; MIPUKJIAIHBIX 3a/1a4;

IIK 3.1-3.6 BrITOHATE neiicTBUS Haf OCHOBHBIC ITOHATHA 151
IIK 4.1-4.3 | KOMIUJICKCHBIMU YHCIIAMHU; MCTOZBI  MaTCMAaTHICCKOTrO

aHaJIN3a. JIMHEWHOU aJireOphl

BoruucisaTe 3HaueHUS o
TCODHN BCDOATHOCTCHU n

TCOMETPUUCCKHUX BCIINYHNH,

[IpOU3BOMKUTH ONEPALIUH HAI MaTeMaTHHCCKON
MaTpHUIlaMHU U ONPEACIUTCIIAMU; CTaTUCTUKH.
OCHOBBI HWHTErDAIBLHOTO U
Pemars 3agaum Ha
BBIUYUCJIEHNE BEPOSITHOCTH C aubdepeHIaNLHOrO
p UCUYUCIICHUS

HCIIOJIB30BAHHUEM J3JICMCHTOB Poib ¥ MECTO MATEMATHKH B

KOMOHHATOPHKH; COBDEMEHHOM  MHpPE  MpH
Perrath MpUKIaaHbBIEC 318494 C | ocpoeHUH
NCIIOJIB30BAHHUCM DJICMCHTOB HDOd)eCCI/IOHa.HBHBIX
nubbepeHIranbHOrO U JUCIMIUIMH W B cdepe
WHTETPaJbHOIO UCUUCJICHUIA; npodeccuoHaIbHOM
Pemath cucTeMbl IMHEMHBIX TIESITEJIbHOCTH.
YPaBHEHUM pa3JIMYHbIMU
METOJaMH




3. KOMIIJIEKT KOHTPOJIBHO - OHEHOYHbIX CPEJICTB

3.1. 3aganus s oneHkr ocBoeHus TeMbl 1.1 «Matpuusl u onpexeaurean» (Paszaea 1
«OCHOBBI THHEHHOM aJIre0pnl»)

IIpakTnuyeckoe 3ansaTue Nel
Tema: «BpluuciaeHue onpeaeJaureaed BbICHINX HOPAAKOBY
Ieab: mpoBEpUTH 3HAHWE CBOMCTB ONPEAECIUTENCH 2 U 3 TTOPSAJIKOB, MPABUJIA BHIYUCICHUS
OTpeIeIUTEIICH, BBIYUCIUTEIbHBIC HABBIKU, TPOBEPUTh YMEHUS HAXO0XKACHUS MUHOPOB,
anreOpandecKux JOTIOTHEHUN U OTIPEISTUTEIICH.
Teopernueckne cBeeHUs K NPAKTHYECKO# padoTe
Onpeoenumenem (unu 0emepmMuHAHmMoOM) 6mMopPo20 NOPAOKA, COOTBETCTBYIOIIUM
JTAHHOM MAaTpHUIIE, HA3BIBACTCS YUCIO &, -8y, — a8y - &y,-

Omnpenenureib 0003HAYAIOT CHMBOJIOM

8 8
a'21 a22

& 8,
21 a22
Yucna ayy, aip, az, azpHA3bIBAIOTCS AJIEMEHTAMU OTIPEACTUTEIIS.
Q; 8, &
A=|a, a, &, |- KBagpaTHas Marpuia pazmepa 3X3

83 83 ag

ITo onpenenenuto, = Q- 8y, —ay " a5,

COOTBETCTBYIOIIMM €ii ONpeeuTe1eM TPeThero MopsiiKa Ha3bIBAETCS YMCIO0, KOTOpOe
BBIYUCIISICTCS CIEIYIOIMNM 00pa3oM

, Q, a5 Ay, a, 8y Ay a,; d,,
dy; dy a232311'a a - 2'a a 3'a a.
a3 93 Qg ¥ » * ” ” *
3agaHusd IS NPAKTHYIECKON Pad0ThI
2. BolyHeauTh onpepeautesin
1. Briuncants onpepesntens 4 —2 4
4 3 10 2 12 ).
—56 I, : 1 2 2
3. Boiuncautbh onpeaenutens
3 — 38 4
5 —35 9

2 —49 3|



4, Onpeneanth X U3 ypaBHeHHS

x 11

1 X 1 :0.

11 x
CosSa — sin a V? ¥
sin « Cosa 6.

' L Vx|

2 3 =5 Il —b6 —1
7.1 —1 4 1 8.16 I b
6 —2 —7 | 1 b 11.
I =31 -2 0 2
9.0 13 0] 219
0 —1 3| 1 —2 14
642 2 1 1
1. | 751 12, 1 —4
324 —1 8 3
2 4 ll 1 cos a cos B
13. |3 4 2[ 14, | cosa 1 cos (a - B)
41 —3|. cos B cos(a -+ B) 1 h
1 11
15. |x ¢y 2
2yt 22,
Petnte ypaBuenus:
x2 X 1 X —2 2
16. |1 —1 1':0. 17. {1 x —1|=0. ' |
4 2 )

I —1 1

3.2. 3aganug 19 OeHKH 0cBOeHHUS TeMbl 1.2 «CucreMbl JHHEHHBIX AJre0pandeckKux
vpasHeHH» (Pa3nea 1 «OcHOBBI THHEHHOH aJre0phl»)

IIpakTHueckoe 3ansaTHe Ne2(yacthb 1)
Tema: «Pemenue cucTeM JIMHEHHBIX YPABHEHUH 110 BWIAM NpodecCHOHAIbLHOM
AeSITeJILHOCTI
Hean: chopmupoBaTh yMEHNE UCCIEAOBATh M UCIIOIB30BaTh MeTon Kpamepa juist pemenus
CUCTEM JIMHEHHBIX anre0panyecKux ypaBHEHHUN




Teopernyeckue cBeleHUsI K MIPAKTHYECKOH padore

Teopema Kpamepa. PaccMOTpUM «KBaJIpaTHYI0» CUCTEMY JIMHEHMHBIX YPAaBHEHUM (UUCIIO

HEU3BECTHBIX COBNAJAET C YUCIOM YPABHEHUN) BUAA

a11X +agpXy +...+ Xy =y
a21X1 +322X2 +...+ aZan = b2

(*)

Ecau onpenesnrens MaTpuibl cuctembl (*) oriuden ot HyJs (| Al=0), To nannas
CHCTEMA UMeeT eJUHCTBEHHOE pPeleHHe, IPUYeM 3HAYeHUSI HEM3BECTHBIX HAXOAATCH 10
popmyaam

Al .
Xj = u 1=1,2,...,n
| Al
rae | Alj- onmpeaenurTesib MAaTPHIbI, MOJYYEHHOW H3 HMCXOAHOW MaTpPUIbI CHCTeMbI
MyTeM 3aMeHBbI i-20 CT0JIONA HA CTOJI0el CBOOOTHBIX YJIEHOB.
Ilpumep 1. Peuuts cucreMy < 3X; + 4X, —2X3 =11 memooom Kpamepa.

Pewienue. BrimucbiBaeM A - Matpuily cuctembl U B - cTosidenr cBOOOIHBIX YJICHOB:

2 -1 -1 4
A=|3 4 -2|, B=|11|. [laiee BBIYUCIISIEM ONPEACTUTEIIH:
3 -2 4 11
2 -1 -1
IA=3 4 —-2/=2(16-4)—-(-D(12+6)—-1(-6-12) =60=0;
3 -2 4
4 -1 -1
Wl =11 4 -2=4(16-4)-(-1(44+22)-1(-22—-44)=180;
11 -2 4
2 4 -1

A, =[3 11 —2=2(44+22)-4(12+6)-1(33—33)=60;
3 11 4



2 -1 4
‘A‘3 =3 4 11=2(44+22)-(-1)(33-33)+4(-6-12)=60.
3 -2 1
A
ITo Teopeme Kpamepa X :ﬂ:@:& Xy :‘A‘—Z:@:L X3 :‘A‘—3: 00
‘A‘ 60 W 60 W 60
IIPOBEPKU pe3yJIbTaTa MOACTABUM IIOJYyYEHHBIE 3HAUECHHs HEU3BECTHBIX B KaXKI0€ YPABHEHHE
cuctemMel: 2-3-1-1=4, 3-3+4:1-2.1=11, 3-3-2:-1+4-1=11. Bce ypaBHEHHUs
OOpaTUINCh B TOXKIECTBA, 3HAYUT, PEIICHUE HAWIEHO BEPHO.

Couepmanne NPAKTHYECKOM DﬂﬁOTbl

3apanue 1. Beimucats MaTpuily kKo3phuuneHToB U cTosioen cBoOO HbIX uieHOB s CJIAY

2Xy — Xy + X3 =2 3X; + Xy +3X3 =2
1) 13Xy +2X, +2X3 =2 2) 45X —2X, +2X3 =1
X1 —2Xy + X3 =1 2%y + 2%y +3X3 =1
X1 +2Xy +3X3 =5 Xp — Xp +3X3=9
3) 4 2% + Xy + X3 =1 4) < — 2%y + 3%y — 4Xg3 =—16
X1 +3X, +4x3 =1 X1 +6X3 =13

3apanue 2. [1o pacouupennoit marpuue Boimucats CJIAY.

1 (A|B):[8 -2 5 6‘—4J 0 3 41

2 0 4 115 2) (AB)=|12 0 1|11

5 4 10/-3
2 3 -110 712 1 -2 -3 45
3)(AB)=|1 3 -1 3 4|3 4) (AB)=|2 -1 4 7|-1
-7 4 0 0 -0 0 8 6 86

3anganme 3. Petuute CIIAY memooom Kpamepa
2Xy — Xy + X3 =2 3X; + Xy +3X3 =2
1) 13Xy +2X, +2X3 =2 2) 45X —2X, +2X%3 =1
X; —2Xy + X3 =1 2%y + 2%y +3X3 =1



X1 +2Xy +3X3 =5 Xp — Xp +3X3=9
3) < 2% + X, +X3=1 4) <— 2% +3Xy, —4X3 =-16
X1 +3X, +4x53 =1 Xq +6X3 =13

IIpakTHueckoe 3ausaTue No2(4acrthb 2)
Tema: «Pemenue cucTeM JIMHEHHBIX YPABHEHHUH 110 BWIAM NpodecCHOHAIbHOM
AeSITeJIHLHOCTH
Heab: chopMupoBaTh yMEHHE MCCIIEIOBATh U MCIOJIB30BaTh MeToJ ['aycca mis pelieHus
CHUCTEM JIMHEHHBIX ajreOpandecKux ypaBHEHUN
Teopernueckne cBeleHUsI K NPAKTHYECKOH padoTe

AaroputMm meronaa I'aycca.

[enb paccyxkaeHUN — TyTEM 3JIEMEHTAPHBIX TPeoOpa30BaHUN CBECTU UCXOJAHYIO CUCTEMY K
PaBHOCWJIBHOM, pelIeHuEe KOTOPOH MOXHO BBINMHCATH HEMOCPEACTBEHHO. OCHOBHBIMM IIaraMu
Meroaa ['aycca sIBISIOTCS CAeAYIOIINE.

|. IIpamoit x00. Bpinucath pacHIMPEHHYI0 MAaTpPUIy CHUCTEMbI, IIYTEM 3JIEMEHTapHBIX
npeoOpa30BaHUl CBECTH €€ K SKBUBAJICHTHON CTYNEHYATOM M ONPEAECIUTh PAHTU MAaTPULBI U
pPacHIMPEHHON MAaTpHULbl CUCTEMBI. ECIIM OHM pa3lInyHbl, TO UCXOAHAS CUCTEMAa HECOBMECTHA,

T.c. He uMeeT perienuid. Ecimu r(A) = r(A‘ B), To mepexoaum K ClIeyIomeMy dTaiy.

II. CpaBHUTH paHr CHCTEMbl M YHUCJI0 HEM3BECTHBIX, CACIATh BBIBOJ O KOJMYECTBE
pELIEHN, YYUTBIBAs TEOPEMY 2.

I1l. Oopamnwvui xo00. CryneHuaTyro MaTpully NpeoOpa3oBaTb K OSKBUBAJICHTHOM e€i
npuBeAeHHON. OnpenenuTb, Kakue HEU3BECTHBIC SBIISIIOTCS BEYIIUMH, KAKHUE — CBOOOTHBIMHU.

IV. Beinucatb 1mo noJjiy4eHHOW MaTpuile CMCTeMY, 3alucaTh OTBET (BbIPa3UB, B Cllydyae
HEONPEJIETICHHON CUCTEMBI, BEAYLIUE AJIEMEHTbl Yepe3 CBOOOJHBIE I MOCTPOCHMS OOIIEro
pelieHus).

2Xy — Xy — X3 =4
IIpumep 1. Peiute CJIAY {3X; +4X, —2X3 =11.
3X; —2X, +4x53 =11

Pewenue. IlpeoOpazyem pacimpeHHYIO MaTPUILy CUCTEMBI:

2 -1 -14) ¢, criac (2 -1 -1 4
(AB)=|3 4 -211| =24 11 0 -627|>

3 -2 4|11 -1 0 6|3
(2 -1 -1 4 (2 -1 -1 4
C3=C3tC2 111 0 -—6|27|—8=%10 J11 0 -—627|
10 0 0130 1 0 0|3

[TocnenHsas maTpuna — CTylneH4aras. Begymumu HEUM3BECTHBIMU IS HEE SIBISIIOTCA X, B
IIEPBOM CTPOKE, X3 BO BTOPOU M X; B TpeTheil. O4EBUAHO, YTO CUCTEMA COBMECTHA U €€ PaHT



paBeH 3: F(N B)=r(A)=3=r. IlockoJabKy YHCIIO HEHU3BECTHBIX TAKXXEC PaBHO 3, MCXOHAs

CUCTEMA SIBJISIETCS ONPEIETICHHOM.
[lepexogum Kk mpoBeaeHUIO Mpeodpa3oBaHuii mo oOpaTHomy Meroay [aycca (Tenepn
HeoOxoauMo nostydars Hyiau HAJL Bexyumu snemMeHTamn).

2 -1 -14 c,=C,-11c; (0 -1 -11-2
11 0 —627|—2=%72C3 Jg 0 _—g-6|->
1 O 03 1 0 0|3
C,=C;-C, /6 (0 -1 0-1
C2==C216 o o 1]1
Ll 0O 03

- X, =-1
Teneps cocTaBiisieM mo nocieAHeN MaTpuIle CUCTeMY § X3 =1 ¥ BBINUCBHIBaEM 3HAYCHUS
Xy =3
HEH3BECTHBIX B IOpsiIKe HX HOMepoB: X=(3;1;1)". DTo 1 ecTh OTBET.

CoepkaHue NPAKTHYECKON PadoThI

3ananme 1. Petuts CIIAY memooom Iaycca

2X; — Xo + Xg =2 (3%, + X, +3%3 =2
1) 13X +2Xy +2X3 =2 2) 45X —2X, +2X53 =1
Xy —2Xy + X3 =1 (2% +2X, +3X3 =1
X; +2Xy +3X3 =5 [ X —Xp +3%3=9
3) 3 2% + Xy + X5 =1 4) 4—2%q + 3Xy —4x3 =—16
X1 +3X, +4x%53 =1 X| +6X3 =13
2x,—x, +5x, =10 T, —x =0
Xy T X, =3k =2 2Xy =X, — Xy =2
s)\ 21y +4u, T g = 1 6) \4xy TX, — 33 =5

3.3. 3axauus 1js oeHKH ocBoeHus TeMbl 2.1 «/InddepeHunaibH0e HCUUCTCHUE)
(Paznesa 2 «OCHOBBI MATEMATHYECKOT0 AHAJINU3A»)

IIpakTnueckoe 3agsaTue Ne3(dacrtp 1)
Tema: «/InddepeHunpoBanue CJa0KHLIX GVHKRIMIT)
[eab: akTUBU3UPOBATh W 3AKPENHUTh YMEHUE HAXOAUTh NPOU3BOAHBIE SJIEMEHTAPHBIX

byHKIMA, GOPMUPOBATH YMEHUE BBIUUCISATH MPOU3BOIHBIC CIOKHBIX (PYHKIUH (2-3 BIOXKEHUS
C ACUCTBUSIMU)

10



Teopernyeckue cBeleHUsI K MPAKTHYECKOH padore

lIpasuna oughgepenyuposanus

Ne [U=u(x), V=V(x)— Ne [U=u(x), V=V(x)—
nn | muddepennupyempie yakuuu  ||nm | auddepernupyembie GyHKINM
P [IpownsBoHas CII0KHOM
B DA VU | s y = el v = 4
I | (uv) =uv+uyv OyHKIMS 3a7aHa TapaMeTpuyec-
KUMHA ypaBHEHUSIMHU
, , VI X = X(t) d '
M | (cu) =cu, c=const { g ¥
y=y@t " dx X
AV (E] — U V—u V (V(X) iO) Ecnu y: f(X) H X= f_l(y) —
v % V||| | B3aHMHO oOpaTHbIe DYHKIIHH,
y (Ej:—c'—\/, ¢ = const TO x'y:§, (y" #0).
v 27 (v(x)=0) X

Dopmynsl oupghepenyuposanus 0CHOBHBIX I1EMEHMAPHBIX PYHKUUIL

!

16" =0 11{tgx) =——
2x':1 12(Ctg X) =—Sin21x
3.(\/;)' - L 13.(aresin x)' =

2
2x vi-% S

7(log, x) =

4 14.(arccos x)' = ————
4.(a") =a Ina \/ll—x2 & (in ). 1 X-Ina
' ‘ xX) =—
-1 15.(arctg x) = -
5.(xa) =a-x“,xeR : (arctg )' l+)cl2 9.(sinx) =cosx
X\ X
6.(e”) : € 1 16 (arcctg x) = - 115> 10.(cosx)’ =—sinx
Ilpumep 1. HaﬁTn NPOU3BOAHBIC QYHKIIHNA:
a) y=3x"+ \/_ ~; 0) s=(e' —2Int)sint 6) u= ctg ;0 2) Z TCtifzt.
+
Pewenue.
a) Ucnone3ys npasuna |, 11 u popmyny (3), momyuum:
y' =@3x +3x° —41x%) =30 + (x2’3)'—4(x—3)' =

=35x" + % X —4(-3x") =15x" + —+ — 12

3»\/_ X’

11



0) Wcnone3ys npasBuia nudpdepenurpoBanust npoussenenus ¢ynkmuit |1, pasnoctu |,
dbopmyist (5), (7), (8) 1 yuuThiBasi, YTO HE3aBUCUMAs TIEPEMEHHAS ecTh 1, T. €. t=1, momyunm: [ |

s=[(e' - 2Int)sint] = (e' - 2Int)'sint + (' — 2Int)(sint)' =
((e") —2(Int))sint + (e' —2Int)cost = (e‘ —%)sint +(e' - 2Int)cost.

6) CinoxHas creneHHas QyHKIMs, He3aBUCUMas TIEpeMEHHast ecTh V,
T. €. V=1;[] ucnons3ys ¢opmymy (3), HOTydnuM:

o ol e L5

1 ZCtg! cos!
_ocgV[-—3 |o__"3_.2"3
sin? ¥ 3sin2Y  SsinY

3 3 3

2) Ucnonw3ys npasuiia muddepentmposanus yactHoro 1V, cymwmst I, 111
u popmyisl (3), (14), yautsiBas, uro t=1, noxydum: [
, [ arctg2t ' _ (arctg2t)'(1+ 4t%) — (arctg2t)(1 + 4t%)"
(1+4t2j - (L+4t%)? -
(2t)
_ 144t

2
(1+4t°) —arctg2t(0+ 4-2t) 2 starctg2t

(1+ 4t2)? T (L+4t2)?
Coaepxkanue NPaAKTHYeCKOH PadoThI:

3ananue 1.
Haiitu nmpousBoanbie 1-ro mopsiaka qaHHBIX QYHKITHI:

1 gap. a)y=3x’ —%—(‘/x_s; 6)s =(1+1°)(2—3arcctgr);  8)u= In3%; 2)z= 5—s:tn 3t .
X e
2 eap. a)y :5x—%+35/x_6; 6)s =(4-3In7)(5+2sin7); 8)u=sin*(2V +3); 2)z :%2_3?.
X —In
3ananue 2.
Haiitu npou3BoHbIE CIOKHBIX YHKITUN:
Bapuanm 1 Bapuanm 2
a)y =(3x+1)% 0) y=vlInx + 2; a)y=(1+2x)% 0)y=.tgx + 2
B) y =In(cos4x); T) B)y=In(x3+x); T)y=7"% +1tg3;
X —Bx+3 ™ _ 14870 _ 2
y—*e "'iig_ ; )Y == e) y= arcctgx’.
n)y=kn—; e) y= arccos’x.

12



IIpakTnuyeckoe 3ansaTHe Ne3(4acTh 2)
Tema: «/IudpdepenurpoBanne CJI0KHbIX QYHKIMIN»
Leab: akTUBU3UPOBATh W 3AKPENHUTh YMEHUE HAXOAUTHh NPOU3BOAHBIE SJIEMEHTAPHBIX
byHKIMA, GOPMHUPOBATH YMEHNE BBIUYUCIISATH MMPOU3BOIHBIC CIOKHBIX (PyHKIHH (2-3 BIOXKEHUS
C ICHUCTBUSIMU)

Teopernueckne cBeleHUsI K NPAKTHYECKOH padoTe

Ipasuna oughgepenyuposanus

Ne |U=u(x), V=V(X)— Ne JU=u(x), V=V(X)—
nn | nubdepenmmpyemsie byakiuu  |[nn | auddepennupyembie QyHKITHH
by [TponzBogHas CIIO)KHOM
+v)' =u'+
I VU |y y = FLu(], y' = £
I | (uv) =uv+uyv dyHKIMA 337aHa MTapaMeTpudec-
KAMU YpaBHEHUSIMH
P VIE | (x = x(t) ‘
111 | (cu) =cu’, c=const { y,:ﬂzi
y=y@® " dx X
IV [2) _UVEUY G 0) Eenn y= () u x=f7(y) —
v \ V||| | B33HMHO oOpaTHbIe (PYHKIIMH,
y (E],:_C'_V,, Cc =const TO x;:§, (y)’(;t())_
v vZ T (v(x) = 0) X

Dopmynsvl oupghepenyuposanus 0CHOBHBIX I1EMEHMAPHBIX PYHKUUIL

' 1
1ligr) = cos” x

1.C"=9

2 = 12.(ctg x)' = -

3 (Vx

> 2
sSin X

13.(arcsin x)' = ——

' 1
) :m \/l—xz 1

' 14.(arccos x)'=—,; 7(log, x) = 1
4.(a") =a" Ina V1-x* ' s
y 15¢ y 8(nx) =—
al _ a-1 . arctgx — . X
5‘(’5 ) =a-x",xeR ! ol 9.(sinx) =cos x
X\ X
6.(e") =e 16{arcctg x) = 1+ 10.(cosx) =—sinx

Ilpumep 1. HaiiTu npou3BoaHble QYHKIIHIA:

) y=3¢+3x -1 5) s=(¢' ~2nYsint o) u=cig’%: )
X

_arctg2t

1+4t*
Pewenue.
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a) Ucnonesys npasuna |, 11 u popmyny (3), momyuum:
y' = 3% +3X2 —41x%) =30¢) + (X*'2) —4(x ) =

=35x" + % X2 —4(-3x") =15x" + —=+ 2

2
3¥/x  x*
6) Ucnonw3ys mnpaBuia auddeperiupoBanus npousBeAacHus ¢yakuuid I, paznoctu I,
dhopmyisl (5), (7), (8) u yuuThIBasi, 4TO HE3aBUCUMasl IIepeMeHHas ecTh t, T. e. t=1, momyunm: [

s=[(e' —2Int)sint] = (e' —2Int)’sint + (e' —2Int)(sint)’ =
((e") —2(Int))sint + (e' —2Int)cost = (e‘ —%)sint +(e' - 2Int)cost.
6) CnoxxHas crenenHas (QyHKIUsA, He3aBUCUMas TIEPEMEHHAs €CTh V,

T. €. V=1;[] ucnonw3ys ¢popmyiy (3), HOITyUUM:

!

oo (] -

ZCtgy cos!

_octg¥| -3 |-__"3__2"3
sin2 Y 3sin2y  SsinY

3 3 3

2) Ucnonb3ys npasuia quddepeniupoBanus yactaoro 1V, cymmst I, 111
u popmyisl (3), (14), yuutsiBas, uro t=1, nomxyuum: [
L (arctg 2t j’ _ (arctg2t)'(1+ 4t%) — (arctg2t)(1 + 4t%)"
1+ 4t (1+4t%)?

(2t) 2
5 (L+4t") —arctg2t(0 + 4-2t) | 2-starctg2t

_1+4t
(1+ 4t%)? (1+ 4t%)?
Coaep:kaHue NpaKTHYIecKoH padoThI:
Haiimu npou3eoonuvie c10cHbIX GYyHKUUIL:

Bapuanr 1 Bapuanr 2

. a)y=(3-5x)% 0) y = Vsinx —5; ca)y=(5-3x)% 0) vy = Vcos3x + 1;
B) y=In(x*+ 4x); T)y=e®®* 4+ In5; B) y=In(sin2x); r) y=4"‘5 + Inm;
1) y=in=; e) y=arctg5x. n) y= e €)

y=arccosx?,

Bapuanr 3 Bapuanr 4

a)y=(2+3%)% 6)y=v2—Inx; ca)y=(5x—3)"; G)y=Ver+1;
B) y=In(x®+ x) r) B) y=In(cos4x); 1) yZ?"‘5+"‘ + In3;

y=e*  +tg ) y=— e) y=arctg3x.
) y=r—, e) y=arcsinyx.
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Bapuant S Bapuanr 6

. a)y=(5+9x)% O)y=,/tgx—5; ca)y=(1+3x)% 6)},.?:\."60:‘.5'4:1'—1:
B) y=in (x::_ 5x); T)y=e®® 4+4/3; B) F?El(a?f'ﬂﬁx;]; r) y=4* +In8;
n) y=ln i;, e) y=arctg2x. 1) Y I ntcom)’ e)

y=arccosx~.

IpakTnueckoe 3ausatTue Ned4 (yactp 1)
Tema: «PenieHre NPUKJIATHBIX 32144 ¢ TOMOIILIO MPOU3BOAHON U nuddepeHIMAIA))

Hean: chopMupoBaTh HABBIKM AHATUTUYECKON UCCIIEN0BATEIHLCKONW PAOOTHI IO TIPHIIOKEHHUIO
IIPOU3BOHOM.

Teopernueckne cBeeHUs K MPAKTHYECKOil padoTe

lIpasuna oughghepenyuposanus

Ne |U=u(x), V=V(X)— Ne JU=u(x), V=V(X)—
nn | gupdepenuupyemsle Gyakuun  |[nm | nuddepenmpyempie GyHKumn
by [TponzBogHas CIIO)KHOM
+v) =u'+
A VU |y y = fluQo], y'= f,u;
I | (uv) =uv+uyv ®dyHKIMA 3a7aHa MTapaMeTprudec-
KAMU ypaBHEHUSIMHU
P VIE | (x = x(t) ‘
111 | (cu) =cu’, c=const { y,:ﬂzi
y=y@® " dx X
vV (E] :u’v;zuv’ (v(x) = 0) Bcmm y=f(x) u x=17(y) —
v v V||| | B3aHMHO oOpaTHbIe (PyHKIINH,
v |[e) . ey c=const 10X, =, (¥, %0)
v vZ ' (v(x) #0) X

Dopmynsvl oupghepenyuposanusn 0CHOBHBIX I1EMEHMAPHBIX PYHKUUIL
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11{g) =—

1.C"=0 cos® x
2x' =1 12.(ctg x)'=—%
g sin 1x
' 1 13.(arcsin x)' = ——
3(\/;) - 2\/; v1-x? ’ 1
: . T 7 (log, x) =
4( x) B Xln 14.(arLCOSX)—— /1 > a' lx.lna
Ad '—a a \l—x 8.(lnx) -
a) _ .. al 15.(arcig x) = — _ x
5‘(’“ ) =a-x",xeR ! o 1+x 9.(sinx)' =cos x
X\ _ X _ .
6.(¢”) —&" 16 (arccig x) = 22 10.(cosx)' =—sinx
Coaep:kaHue NPAKTHYECKON Pa0dOThI:
Bapuanr 1

1. Haiiti npou3BOIHYIO QYHKIHH Y = sinﬁ(4x3 —~ 2).
2. HaiiTi npoW3BOAHYIO TPETHETO MOPSIIKA GYHKIUH Y = 3X* +C0oS5X .

3. Hamucars ypaBHeHHe KacaTtenbHOM K Tpaduky QyHKIUU f(x)=§ B TOYKE

X
adcmuccoit x, =-1, x, =1.

1 .
4. MarepuaiibHasi TOYKa JBIDKETCS MO 3aKOHY X(t) =—§t3 +2t> +5t. Halitn ckopocTb

yckopeHue B MOMeHT BpeMmeHu t=5 c. (Ilepemerienne usmepsercs B METpax.)
Bapuanr 2
1. Haiitu npou3BoAHyIO (GYHKIHUHK Y = cos* (6x2 + 9).
2. HaiiTu mpou3BOHYIO TPETHETO MOPSIKA PYHKIUHU Y = 2X° —sin 3X.
3. Hammcate ypaBHeHWE KacarenbHOH K rpaduky QyHkmuu f(x)=2x-x° B TOUYKE
abcruccoit x, =0, X, =2.
4. MarepuaipHasi TOYKa JBKDKETCS IO 3aKOHY X(t) =t°®—4t>. Haiith cKopocTh
yckopeHue B MoMeHT BpeMmenH t=5 c. (Ilepemenienrie uamepsiercss B MeTpax.)
Bapuanr 3
1. Haiiti mpon3BOIHYIO QYHKINH Y = tg“3(3x4 —13).
2. HaiiTu pou3BOIHYIO TPETHETO MOPsaAKa GYHKINN Y = 4x° —e*,
3. Hammcath ypaBHeHHE KacaTeldbHOHW K Tpaduky ¢yHkumu f(x)=x’+1 B TOUYKe
abcuuccoit x, =0, x, =1.

1 o
4. MarepuanbHas TOYKa JBIDXKETCSI TIO 3aKOHY X(t):Zt4 +t°. HaliTu CKOpOCTH

yckopeHnue B MoMeHT BpeMmenu t=5 c. (Ilepemenienne usmepsiercss B MeTpax.)

IIpakTHueckoe 3ansaTe Ned (yacthb 2)
Tema: «PelieHue NPpUKJIAAHBIX 3224 ¢ OMOIILI0 MPOM3BOAHOM M U depeHmanar»
ean: chopmMupoBaTh HABBIKM aHATUTUYECKOM MCCIIEI0BATENBCKONW PAOOTHI IO MIPUIIOKEHHIO
IIPOU3BOJTHOM.
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Teopernyeckue cBeleHUsI K MIPAKTHYECKOH padore

lIpasuna oughgepenyuposanus

Ne [U=u(x), V=V(x)— Ne [U=u(x), V=V(x)—
nn | muddepennupyemeie byakuuu  ||nm | auddepernupyembie GyHKINM
, [IpownsBoHas CII0KHOM
+v) =u'+
B DA VU | pymsan y = el v = 4
I | (uv) =uv+uyv OyHKIUS 3a7aHa TapaMmeTpuyec-
KUMHA ypaBHEHUSIMHU
11 | (cu) =cu’, c=const Vi {X:X(t) Y, _dy_y
y=yt) " dx X
! YERTIV 4 _ el
v (E] :w, (v(x) = 0) Ecm y=f(X) u x=f7(y) —
v v ||| | B3aHMHO oOpaTHbIe DYHKIIHH,
! !/ ! 1 !
v (Ej :_ﬂ’ C = const TO Xy:?, (y. #0).
v v (v(x) #0) X
Dopmynsvl oupghepenyuposanus 0CHOBHBIX ITEMEHMAPHBIX PYHKUUIL
1.(/':0 (g) coszx
2x' =1 12.(ctg x)' = -

sin 2 x

13.(arcsin x)' = ——

!
) = 1-x? '
24x bl 7 (log, x) :

! 14.(arccos x)' = -

3(Vx

) _ > . L x-lna
4.(a )' =a" Ina xfll—x 8(nx) = 1
5 15.(arctg x)' = . X
5-(xa) =a-x"",x€R ; (arctg )' 1+x12 9.(sinx) =cosx
I/ o
6(ex) = ex 16.(arCCtgx) =- l+x2 10- (cos x)' =—SInx
CoaepskaHue NPpaKTHYecCKOoH padoThI:
Bapuanr 1

1. Haiitu npousBoHyI0 GyHKIHUK Y = ctg* (5x3 + 6).

2. HaiiTu pou3BOHYIO TPETHETO MOPSIKA QYHKIIUU Y =5X* —cos4X .

3. Hammcath ypaBHeHHME KacaTelnbHOW K rpaduky ¢yHkmum f(x)=x>-1 B TOUKE C
abcuuccoit x, =-1, X, =2.

4. MarepuanpHas TOYKa JBIDKETCS TI0 3akoHy x(t)=t*-2t. Haiftu ckopoctb u

yckopenue B MoMeHT Bpemenu t=5 c. ([lepemeniienue n3Mepsercsi B MeTpax.)
Bapuant 2
1. Haiitu npousBoaHy0 QYHKIUHU Y = arcsin® 7x>.
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2. HaiiTu mpou3BOHYIO TPETHETO MOPSIKA PYHKIUU Y = 4x” +5sin 2X.
3. Hamucate ypaBHeHME KacaTenbHOM K rpaguky ¢yHkumum f(x)=tgx B TOUYKE C

o T
abcruccon x, = 7 X, = — .

3

4. MarepuaiipHas TOYKa JBIDKETCS IO 3aKoHy X(t) =2t®-8. Haiitm ckopocth u

yckopeHue B MOMEHT BpeMmeHH t=5 c. (Ilepemenienre uzmepsiercs B MeTpax.)

Bapuanr 3

1. Haiitu npon3BoaHyI0 GyHKIHU Y = arctg °5x”.

2. HaiiTu mpoM3BOHYIO TPETHETO MOPsIKA PYHKIUU Yy = 6X° +e** .

3. Hammcarp ypaBHeHWe kacaTeiabHOW K Trpaduky (yHkmuu f(x)=1+cosx B TOUYKE C
T

abcuuccoit x, =0, x, = >

4. MarepuanpHas TOYKAa JBWXKETCS IO 3aKOHY X(t)=t*+2t. Haiitu ckopoctb u
ycKopeHue B MOMEHT BpeMmeHu t=5 c. (Ilepemerienue usmepsercs B METpax.)

3.4. 3amanus 1S OeHKH 0CBOeHHUsS TeMbl 2.2 « MaTerpajnHoe ucuucjaenue» (Pazmesa 2
«OCHOBBI MATEMATHYECKOT0 AHAJIHU3A»)

IIpakTHyeckoe 3aHsiTHe NoS
Tema: «uTerpupoBanue GyHKIMI)
esab: Ha KOHKPETHBIX NPUMEPAX HAYUYUTHCA HAXOIAUTh ONPEACICHHBIN MHTETPA
Pa3ITUYHBIMU CTIOCOOAMH.
Teopernueckne cBeeHUs K NMPAKTHYECKOil padoTe
MeTo1 HENOCPEACTBEHHOT0 MHTETPUPOBAHUSI

Tabauya unmezpanos

n+1 dx dx 1
n X —
dx = +C,(n#-1 =—ctgx+C 13. = —arctgx+C
LIx n+1 ( ) 5 J.sinzx J Ia2+x2 a
= _ d 1
2. [dx=x+C 8. [tgxdx =In|cos | +C 14— X 2:_|na+x L C
a’ —-x° 2a Ja-x
3. I%:m)ﬁc 9. [ctgxdx = Insinx|+C ;
X 15. | X = =arcsin x+C
X X 1_X
4., [sinxdx = —cos xdx 10. Je'dx=¢"+C
dx X
X 16. [———=—==arcsin=+C
5. [cos xdx = sin xdx 11. [a*dx= a_.c J /az_Xz a
' Ina
dx
0. =tgx+C
JCOSZX 12. jizzarctgwrc
1+x
[Tycte TpeOyeTcst BBIYMCIUTBH ONpEAENeHHBbIH uHTerpan | = j f(x)dx oT HempepbpIBHON
b
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byaxkumu  f(x). Ecim Oymer ompeneneHa (Haiimena) miepBooOpasHast (QyHKus F(X)
HOJBIHTETPAILHON (YHKIIMH, TO BEJIMYMHA  OMNPEICIICHHOTO HWHTErpaja BBIYHCISICTCS I10

dhopmyne Herotona-Jleitbuuia

jL f(x)dx=F(b)-F(a)

1. HeHOCpeI[CTBeHH()e HHTCTrPUPOBAHMUE
72

Ipumep 1. Beruncnurs I (2cos x—3sin x)dx

Pemienue.
7l2 l2 rl2

'|'(2cosx 3sin x)dx = ZIcosxdx BJ'smxdx [2sinx+3cos x['? =

:(ZsinE+BCosEj—(Zsin 0+3c0s0)=2-3=-1

2. MeToa MoACTAHOBKH (3aMeHAa MepeMeHHO 1Mo/1 3HAKOM ONpeaeIeHHOIr0 NHTerpasia)

7l2
Ilpumep 2. Bpr4ucnuTh MHTETpa d)_( :
5 L+sinx
Pewenue.
X . 2t 2dt 0

. t=tg—=sinx=——;dx=——; x=0; t=tg—-—=1t90=0;

& dx _ 92 1+t2 1+t2 g2 d
5 1+sinx == t:tgzzl

2

1 1 1 1 -2+1 |1
= = 2t :211 2 J1 _2Ia+02dt:2g%?3_ B

°a+t)@ﬁ- j +2t+t7 @A+t ~2+

1+t?
-111 1
A0 28 2.2y 4,509
-1 |, 1+t], 2 1
Ortser. 1.
Coaep:xaHue NPAKTHYECKOH PadOThI:
Ne 1
|I-BapuanT |I-BapuanT

Brruucnure nHTErpa: 1. Beruucinure nHTErpa:

/4

3 1 2
1) Ix‘zdx; 2) Ix“dx; 3) jcos xdx ; 4)
1 0

1 9 1 7

1) Ix3dx; 2) .[x_de; 3) _[sin xdx ; 4)
.

2

2 _160x T —9dx .
-[ -2 I 2 '
7 Sin‘ X 5 C0S* X
4 1
5) IZexdx.
-1
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5 1. 2. Beraucnure miomaau Guryp,

) .([ 0.5¢"dx. OTpaHMYCHHBIX 3aJIJaHHBIMU JIMHUSIMMU
2. Berunciure miomaau Guryp, 1) )
orpaHnveHHbIX 3agannpivi uEEsve: | Y =0, X=1, X=4, y=x"-1

1) -
y=0, x=0, x=3 y=x- 2)
2) y=0, x=0, x=1 y=x°+2
y=0, x=1 x=2, y=x>—
No2

Brerauciauts OHpGIIeJ'IéHHBIG HHTCI'paJibl, UCIIOJIb3YyA MCTO 3aMCHBI HGpGMGHHOﬁ n
HHTCTPUPOBAHUC 110 HACTAM:

a) fDE xVx +4 dx 5) [F -

0 1+4x

B) ff [nx dx r)fm]'I xsinx dx

IIpakTndyeckoe 3ausitTue Ne6
Tema: «PereHre NPUKJIATHBIX 32129 ¢ MOMOINLI0 HHTErPAJIa»

Hean: oTpaboTaTh yMEHUE BHIYUCIIATH ONPEICICHHbIC HHTETPAJIBI U IPUMEHSTH TOJTyUYCHHbIS
KOMIIETEHIIUH MPU PEUICHUH 3aa4 MPUKIAJHOTO XapaKTepa.

Teopernueckne cBeleHUs1 K NPAKTHYECKOH padoTe

Ne | duznueckas BennunHa dopmyna EnuHune! usmepenus
n/n
1 | IlyTh, npOiICHHBIN TOYKON C MEPEMEHHOM t,,t, -¢c
ckopocThio L(t) 3a 0TPe30K BpeMeHH S:T o(t)dt u(t) — m/c;
[tl L 2 ] \ S—m.
2 | PaboTa nmepemenHo# cuibl f(X) Ha myTH OT ¢ f(x) — H;
TOYKH & 10 TOYKHU b A:I F(x)dx a;b—wm;
) A — JIx.
3 Cua naBieHUS KUIKOCTU HA ® 0=9,8 m/c?;
BEPTUKAJIBHYIO TIJIACTUHY P:gJ. pxf (x)dx p —Kkr/m*;
: a; b—wm;
p—H.

1. 3agaya 0 BLIYMCJICHUUN NIYTH

Ilpumep 1. CxopocTh NPSMOJIMHEWHOTO JBUXKEHHUSA Tela BbIpaxkaerca (opmynoln v =

2t+3t? (m/c). HaliTi myTh, POICHHBIN TEJIOM 32 5 CEKYH]I OT Havaja JBIKCHHUSI.

Y

S=| v(vydt,

4
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Pewenue:
1. t,=0c;t, =5c.
2. Tlo popmymne (1) Haifem MyTh, MPONHIEHHBIN TEJIOM 32 5 CeK.

S=[(2t+3t*)dt = (t*+*)| =150(wm).
0 0

OtBet. S=150 M.

Ilpumep 2. ]JIBa Tena Hayanu JABUTATBCS OJHOBPEMEHHO W3 OJHOM TOYKM B OJIHOM
HarpaBleHUH 110 npsiMoit. [lepBoe Teno aBkeTCs co ckopocThio V,=(6t* +2t)m/c, BTOpOE — CO
cKopocThio V, =(4t+5)m/c. Ha kakoM pacCTOSIHUM IPYT OT Jpyra OHU OKaXKyTcs depe3 5 ¢?

Pemenne. Mckomas BenuumHa €CTh pa3HOCTb PACCTOSIHUM, ITPOMJIEHHBIX TEJIAMH 32 S C.

5 5
S,=[(6 t*+2t)dt = (2t"3+t"2)| =275(m)
0 0

S,=[(4 t+B)dt = (2t*+5t )
0

5 =75(m)

Takum obpazom, S= S, - S, =275-75=200(m).
2.3a12a49a 0 BLIYHCJICHUY PA00THI NePEeMEeHHON CHJIbI.

Pabora A stoit cuisl F Beraucisiercs mo gopmyiie:
A=F*s, (2)

I'me S — nepememienue, M.
Ecnu F — cuna ynpyroctu, To 1o 3akony I'yka
F=kx, (2%)
/i€ X- BEJIMUYMHA PACTSHKEHUS WM CXKATHs,
K — ko3 dunmeHT MponopIroHaITEHOCTH.
Pabota nepemeHHOM cuiibl BeIUucsieTcs mo Gpopmyse (4)

A=j' f (x)dx (3)

Ilpumep. Cuna ynpyroctu F npyxxunsl, pactsayroi Ha 1, =0,05M, pasua 3H. Kakyto

paboTy Ha/I0 IPOU3BECTH, UTOOBI PACTAHYTh NPYXHUHY HA 1, = 0,1m?
Pemenue:

1. Onpenenum K03GHUIUEHT MPOIOPLHOHATBHOCTH K.

[ToacraBum B hopmyay (2*) F=3 H, x = 0,05 m:

3=k*0,0,5, 1.e. k=60, caemoBarenbuo, F=60x=Ff(X).

2. IloacraBuB F=60X B dhopmymy (3), Halimem 3HaueHnEe PabOThI IEPEMEHHOMN CHITHI,

monaras, uro a=0; b=0,1:

203k

0

0,1
A= j 60xdx = 30x?
0

Otset. A = 0,3]1x.

3. 3ajaua o cuJjIe JABJIECHHUS JKHIKOCTH.

Cornacno 3akony [Tackans BennurHa P qaBneHust s kUAKOCTH HA TOPU3OHTAIBHYIO
TJIOMIAIKY BBIYUCIISAETCS 10 hopMyIie

P=gphs, (4)
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['te g — yckopeHne cBOOOIHOTO TIaJICHUS B M/C?
P — IJIOTHOCTb JKUJKOCTH B KT/M®;
h— riyOuHa morpyskeHus TUIOIIAIKH B M;
S — wIomanak MIOMAAKH B M2 ;
Cuuta JaBJieHUS )KUJIKOCTH Ha BEPTUKAIBHYIO IUIACTHHY BBIUUCIsIETCs 10 hopmydie (5)

P=gi pxf (x)dx.. (5)

Ipumep.

AkBapuyM umeeT (popMy IpsMOYTOJILHOTO Napasuienenunena. Haiinem cuny naBneHus
BOJIBI (TWIOTHOCTH BOABI 1000 Kr/™m*), HAMOMHSIOMIECH aKBapUyM, Ha OJHY M3 €T0 BEPTUKAIBHBIX
CTEHOK, pa3mepsl koTopoit 0,4MX0,7m.

Pewenne:
1.  Crenka umeet Gpopmy npsMoyronbauka, modtomy f(X)=0.7X, rae x€[0;0,4], moatomy
npezensl naTerpuposanus a=0 u b=0,4.
2. JIst HaX0XKICHUS CUJIBI JIAaBJICHUS BOJIbI HA CTEHY BOCTIOJIb3yeMcst popmylioi (5).

0.4 20,4
P=g [1000*0,7*xdx = 700 X? =56g~549H
0 0
0=9.,8 M/c? yckopeHHE CBOOOHOTO MMaACHHS.

CoaepkaHue NPAKTHYECKOH PA0OThI
Bapuant 1 (2).
1. CKOpOCTB IPSIMOJIMHEHHOTO JBIKCHHS Tella BRIpakaeTcst popMynoi b=9t>-2t-8 (m/c).

Haiitu nyTsh, npoliaeHHbIi TeaoM 3a 3 (4) CeKyH/Ibl OT Havasia JABUKEHUS.
2. JIBa Tena Hava M IBUTAThCsl OJJHOBPEMEHHO M3 OJTHOM TOYKM B OJTHOM HaIpaBJICHUU 110

npsimoi. TlepBoe Tesro IBMKETCS CO CKOpoCcThio V,=(2t? +4t) M/c, BTopoe — CO CKOPOCTBIO
Vv, =(3t+2) M/c. Ha kakoM pacCTOSIHUM APYT OT apyra oHU okaxyTtes yepes 10 (12) ¢?
3. Cuna ynpyroctu F npyxussl, pactsayroit Ha 1, =0,02 (0,05)Mm, pasua 2H. Kakyto

paboTy HaJ0 MPOU3BECTHU, YTOOBI pacTAHYTh NMpyxkuHy Ha 1, = 0,05 (0,1)m?

IIpakTHyeckoe 3ansaTHE No7
Tema: «BbluncjieHne HeonpeaeJeHHBIX HHTErPaJ0B METO/I0M 3aMeHbI IepeMeHH il
Leab: Ha KOHKPETHBIX MPUMEPAX HAYIUTHCS BHIYUCISATH HEOMIPEICTICHHBINA HHTETPAI
METOJOM 3aMEHbI IEPEMEHHOM.
MeToa 3aMeHbI IepeMeHH O
Teopema 1. Tlycts X =@(t) MOoHOTOHHAs, HempepbiBHO AU epeHtmpyemMas (QyHKIWMS,

TOraa
[ £09dx=[ f (et (t)dlt. (1)
IIpu sToM, eciu j f (p(t)e'(t))dt =F(t)+C, To j f(x)dx = F(y(xX))+C, rae y(X)—
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¢yukust, oopataas @(t).
®opmyna (1) HasbBaeTcs Gopmynon 3amenbl nepemMeHHol B HEOINpeeIeHHOM

UHTErpare.
Aneopumm 3amernvt nepemenHou:

1) Ces3aTh cTapylo IEPEMEHHYIO HHTEIPHPOBAHHMS X C HOBOM IepeMeHHOW t ¢
oMok 3aMeHbl X = @(t) .
2) Haiitu cBsi3p Mexay auddepennnanamu dx = ¢'(t)dt.

3) [lepeiiT o1 3HAKOM MHTETpajia K HOBOU IMEPEMEHHOIA.
4) IlpouHTerpupoBaTh W B TNOJYYEHHOW MEPBOOOpPAa3HOW BEPHYTHCA K CTapou

riepeMeHHoi, mojctaBus t =y(X).
IIpumep 2. IIpouHTErpUpOBATH NOAXOASAIIEH 3aMEHON IEPEMEHHOM.

a) ICOS4xdx; 0) Jegx+1dx; 6)Ix(2 —x%)°dx

Pewenue:
t=4x dbopmyna 7
, d 1
a) I cosdxdx =|dt = (4x)" = 4dx|= jCOStZ = ZICOS tdt =< Ta0IUIBI =
dx % UHTETPAJIOB

:lsint+C :%sin4x+C.

t=9x+1 & 1 dbopmyna 6
0) IegXﬂdx =|dt =(9x +1)"' =9dx|= Iet Et = §jetdt = < TaOJIULIBI =
dx = dt UHTETPAJIOB
9
_leicolea g
9 9
t=2-x° ] . dopmyina 3
6)IX(2 —x?)’dx =|dt = (2 - x?) = —2xdx| = Its (—?tj = —Ejtsdt = Tabnuupl ;=
wdx — dt UHTErPaIoB
-2
6
LA :—i(Z— x?)® +C.
26 12

3agaHud AJId NPAKTHYECKON PA00ThI:
Brruncnuth HeonpeieeHHbIe MHTETPaibl METOJIOM 3aMEHbI IEPEMEHHOM:

1) % [ e ax

sin®3x J2 4+ %2
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2) [(2x —1)cos(x? — x)dx Ix 5+ x? dx je6x+5 dx
3) (102" dx [sin2 dx ox

. . 2 75x+3
4) | x*(3—x>)"dx cos 2x dx e*"* cos x dx
5) _ax [sin 2x dx 37 dx

Y xInx ’ ’

- xdx - . - dx
6) | —— sin(2 —3x)dx —

) J /1—X2 J ( ) J g3x
GreeTh!

1 3 ) S -
L 3(@x—32+C 2 g]f(x+4)3-81/x+4+c.

sint x

3.m-§]/l+6cosx+C. 4. 7 +C 5

1
— —
3cosdx COS %

1 1
cwsx TG 6 3e LG

1
7. —gInj4—>5x |4-C. 8 In(Inx) +C. 0.

o(3+3)

3.5. 3agauus 1is oneHKH ocBoeHus TeMbl 2.3 «/InddepeHunaianubie ypasHeHus» (Pasme
2 «OCHOBBLI MATEMATHYECKOT0 AHAJIHN32»)

—cos x -+ C. Iflog-

cragoska cos X = £, 10. In

+C 1. Y T—=x+cC

IIpakTnuyeckoe 3ausaTue Ne§ (dyactn 1)
Tema: «Pemienne nuddepeHnuAILHLIX YPABHEHHUN 10 BHIaM nNpodeccnoHaJILHOM

AeSATEeJbHOCTID)
Henab: Ha KOHKPETHBIX MpUMEpax HAYYUThCA pemaTh Mud@epeHIanbHble ypaBHEHUS C
pa3aeaArOIMMUCS MEePEeMEHHBIMH, a TaKXXe JIMHEWHBbIC OJHOPOAHBIC au(pdepeHITnaTbHbIC

YpaBHEHUSI BTOPOTO MOPSAKA C TOCTOSHHBIMU KOd(hDHUIIeHTaMH.
TeopeTnueckne CBeICHUS K MPAKTHYCCKOU PadoTe
Onpedenenue. JludpdepeHnuanbHoe ypaBHEHHE )’ = f(x,y) Ha3bIBAETCS ypPaBHEHHEM C

PAACTAIOINIUMUCH IIEPEMECHHBIMHU, CCJIN €T0 MOYKHO 3aIllMCaThb B BU/IC

Y =a(x)B(y) WM X (x)dx+Y(y)dy =0;

Ipumepl. Haiitu pemenne nuddepeHnnanbHOro ypaBHEHUS l, =Iny npu ycnoBuu y(2) = 1.
y

2y e = I [ = [ 2OV oo [y
dy y y
In*y
x+C= - o01iee perieHue
In*1

pu y(2) = 1 nonyqyaem 2+C = ; = 24C=0, > C=-2

2
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Htoro: 2(x—2)=In’y; wim y=e"** - yaCTHOE peIICHHE;
Ilpumep?2. Pemuth ypaBHEHHE ' = x(y° +1).

d
ik Iyzilzjdx;

2 2
arctgy:x7+C; y=tg(%+c}

Onpedenenue. IMHeHHBIM OAHOPOAHBIM IH(PPepeHINATbHBIM YPABHEHHEM BTOPOIO
NMOPSIAKA € MOCTOSIHHBIMHU K03 GuIIMeHTaMu Ha3bIBACTCSl YPABHEHHE BUJIA:

Y'+py' +dy =0 rre P ¥ Q- MOCTOSHHBIE BEJIMYHHBI.

I[JISI OTBICKAaHMA O6HIGFO peIICHUA JaHHOI'O YPAaBHCHHA COCTABJLACTCSA COOTBCTCTBYIOLICC
XapaKTCPUCTHUICCKOC YPAaBHCHHC!

kK +pk+q=0

Anddepennnannroe
VpaBHeHHe ¥+ +gr=0

XapakTepHcTHYECKOR
YpaABHEeHHe K+ pk+g=0

JHCKpHMHHAHT D=0 D=0 D=0

Kopen k=a+bi
XapaKTepHCTHYECKOro I =k, k =k k. —abi
VpaEHeHHA ; =a—u

et | = fx( + ) y= e” |:|C1 cosbx+ £ sin 'E]x:l
Muo:ecTBa pemenHi L e R

Torna ob6miee pemenne g depeHINATBFHOTO YpaBHEHUS 3aIMUCHIBACTCS B 3ABUCUMOCTH OT
JTUCKPUMHUHAHTA XapaKTePUCTHUYECKOTO YPAaBHEHUS 1 €r0 KOPHEH.
Ilpumep 1. Pemiuth ypaBHEHUE )" —4)'+4y =0.

XapaKkTepuCTUIECKOE YpaBHEHUE: k° —4k +4 =0, ki =k, =2.

Oomee pemenye: y = Ce™ +C,xe’].
Ipumep 2. Petinuth ypaBHEHUE 3" +2y'+5y =0.

XapaKkTepUCTUUYECKOE ypaBHEHHUE: k° +2k+5=0;, D=-16;  k =-1+2i;
k, =—1-2i.

Oo6mee pemenye: y =e *(C, cos 2x + C, sin 2xj.
3agaHus I NPAKTHYECKON padoThI:

| | Bapuanr: | | | BapuanT: | |1l BapuanT:
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1. IIposepume, a61semcea au peuwieHuem 0aHH020 oughhepenyuanvbnozo
YPABHEHUA YKA3ZAHHAA PYHKUUA:

2. _
x'y'—2xy=3 V' —y-ctgx =ctgx Xy +2y =¥
y:3x2—% y=sinx-1 y=3-¢g%

2. Pewuume ypasnenue c pazoenirouumMuca nepemeHHbIMu

y' =1+X 1+ x2)y —2xy=0 ydy — (1+2x)dx =0

3. Haitoume pewienue, yoosenemeopaiouiee Ha4aaibHOMy Yc106UI0

@+x)y =322y 2[ydx—dy =0 Y +ysin2x=0
y(0)=2 y(0)=1 vy =1

IpakTnueckoe 3ausaTue Ne§ (yacthp 2)
Tema: «Pemienne nuddepeHINAILHLIX YPABHEHUH MO0 BUJIaM npodeccHnoHaAILHOI

AeATEJbHOCTH»
Henab: Ha KOHKPETHBIX MNpUMEpax HAYYUThCA pemaTth IudPepeHlHaTbHbIE YpABHEHUS C
Pa3aeISIOIUMHUCS NEPEMEHHBIMH, a TaKXKE JIMHEHHbIE OJHOPOAHBIE AU(PEepeHInaNTbHbIE

YpaBHEHUSI BTOPOTO MOPSIIKA C TOCTOSTHHBIMU KO3 (QUIIEHTaAMU.
TeopeTnueckue cBeIeHUS K MPAKTHYECKON padoTe
Onpeoenenue. nddepeHIHATIEHOE aBHEHUE "= f(x,y) Ha3pIBaeTCsA ABHEHHEM C
y y

PA3ACIAIOINIUMUCH IICPEMECHHBIMMU, CCJIIM €I'0 MOXXHO 3aIlMCaTh B BU/C

Y =o(x)B(y) WM X (x)dx+Y(y)dy =0;

Ilpumepl. Haiitu pemienre nudepeHnnanbHoro ypaBHeHUs l, =Iny npu ycnoBuu y(2) = 1.
Y

y;dx:lnydxzwJ.dx:J.Mx+C=.[lnyd(]ny)
dy y y
2
x+C=ln Y - 06ee perreHne
— In*1
npu y(2) = 1 monyyaem 2+ C = 5 = 2+C=0, => C=-2;

Htoro: 2(x—2)=In’y; wumm y=e"*"* - yaCTHOE pEIICHHE;
Ilpumep?2. Pemuth ypaBHeHHE ' = x(y° +1).

;l'y = dx; Ify :Idx;
vy +1 yo+1

x’ x’
arctgy=?+C; y:tg(7+C}

Onpedenenue. JInHeliHBIM OAHOPOAHBIM U] PepeHUNATIBLHBIM YPABHEHHEM BTOPOT0
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NOpAAKa ¢ MOCTOAHHBIMUA KOZ)(l)(l)I/IIII/IeHTaMI/I Ha3bIBACTCA YPABHCHHUC BU/IA:

Y'+py' +dy =0 rne P ¥ Q- OCTOSHHBIE BEIMYHMHBIL.

I[JIH OTBICKaHHA O6HI€I‘O pPCHICHUA JAaHHOT'O YPAaBHCHHA COCTABJIACTCSA COOTBCTCTBYIOIICC
XapaKTCPUCTUICCKOC YPABHCHHC!

kK +pk+q=0

Anddepennnansroe
VpaBHeHHe '+ +gr=0

XapakTepHcTHYECKOE
VpaBHeHHE k4 phk+g=0

JHCKpHMHHAHT D=0 D=0 D=0

Kopen k=a+bi
XapaKTepHCTHYECKOro I =k, k =k k. —abi
VpaEHeHHA ; =a—u

kX |y g ) y=e"(c cosbx+ec,sin bx)
Muo:xecTBa peimeRHni y=cg® toae” | y=e o tox

Torna o6miee pemenne nuddepeHINaTBLHOTO YPaBHEHUS 3aIMUCHIBAETCS B 3aBUCUMOCTH OT
JMCKPUMHMHAHTA XapaKTEPUCTUUECKOTO YPABHECHUS U €T0 KOPHEH.
Ilpumep 1. Peminth ypaBHEHUE )" —4y'+4y =0.

XapaKkTepucTUIeCKOe YpaBHECHUE: k° — 4k +4=0; k, =k, =2.

O6mee pemicHye: y = Ce” +C,xe].
Ilpumep 2. Peiuth ypaBHEHUE " +2y"+5y =0.

XapakTepucTUIeCcKOe YpaBHEHUE: k” +2k +5=0; D =-16; k, =—-1+2i;
ky, =—1-2i.

Oo6mee pemenye: y =e *(C, cos 2x + C, sin 2xj).

3agaHusd I NPAKTHYECKON PadoThI:

Haiigure yacTHbIe pelieHust
Pemiurh ypaBHeHus:
YPABHEHMH:

1) y' 10y + 25y = 0;y=2 1 y =8 npH X=

2) y'-y=0

3) Y'—7y' +12y =0

2) y'+6y +9y=0;y=1 u y' =2 npu Xx=0

3) y'-9y=0;y=2 u y'=6 npu X=0
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4) yﬂ_4yr+5y:0

3.6. 3aganus I oleHKH ocBoeHUus TeMbl 2.4 «Psaaby (Pa3zaena 2 «OCHOBBI
MATEMATHYECKOT0 AaHAJIN32»)

CamocTosiTeJIbHASA padooTa 1mo reMe:

«BpluncieHne CyMMBbI psijia U MCCJIeI0OBAHNE CXOJAUMOCTH PSAa, Pa3Jio:KeHue
Gynkuun B psaa B odgacTtu npodeccHoHAIbHOM AeATeJbHOCTI)
0 2
n“+5

3aganme 1. VccrenoBars Ha CXOAUMOCTD PSII Y —
n=13n“+2n+1

3ananue 2. PaccmoTpum psi, COCTaBIEHHBIA W3 3JIEMEHTOB TI€OMETPUYECKOU
Mporpeccuu co 3HaMeHarenem ( =1.

HCCJ’IGI{OB&TB Ha CXOOUMOCTD PO

o 0]
Saq"t=a+aq+ag’+aqc+ ...+aq" +.. (a=0).
n=1
3ananme 3. VccinenoBaTh Ha CXOAMMOCTh OOOOIIEHHBIM TAPMOHUYECKUM PsI
e 0]
—, aeR.
n=1n*
3ananme 4. VccienoBaTh Ha CXOAUMOCTD Psijl
1 4 9 16
—t—F+—+—F.....
3 9 27 81
X 1
3aganme 5. MccnegoBath HA CXOAUMOCTD Psifl Z —
n=1 n-4+n

3ananue 6. VccienoBars CX0OMMOCTD psilia

2
—+ + o+ +
3 9 3N
a n-1 1
3ananue 7. Mccnenosars Ha cxomumocts psig » (—1) ~-=.
n

n=1

3.7. 3amauus 1Jid oueHKH ocBoeHus TeMbl 3.1 «OCHOBHBIE CBOMCTBA KOMILIEKCHBIX
yuceJ» (Paznea 3 «OcHOBBI TEOPHH KOMIIJIEKCHBIX YHCEJ»)

IIpakTHyeckoe 3aHsTHe N9
Tema: «/leficTBUS HAJJ KOMILIEKCHBIMH YHCJIAMH B pa3JM4YHbIX (opMax 3anucu
Hean: chopMupoBaTh yMEHHE BBINOJIHATh apuPpMETUUECKUE JEHCTBUS ¢ KOMILUIEKCHBIMU
YHUCJIAMH, TIPEACTABICHHBIMU B PA3INIHBIX (hOpMax 3ammucH
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Teopernyeckue cBeleHUsI K MPAKTHYECKOH padore
Komnnexcnoe uucio — 310 BBIpAXKEHHUE BUA

Z=X+1y, (1.1)
rae X, Yy — BEIICCTBCHHBIC YHClIa, a = N=1 — munumas eduﬁuua. HepBoe N3 BCHICCTBCHHBIX

qucels, X, HA3bIBACTCS GewjecmeenHou (0elicmeumensHol) uacmvplo KOMIUIEKCHOTO 4HCIia
(ucmonb3yercss obo3HaueHue X =Rez); Bropoe, Y, - muumon uacmoio (Y =1mz). Beipaxkenue

(1.1) Ha3BIBAIOT aneebpauyeckol hopmoi 3anucu KOMIJIEKCHO20 YUCIA.
YuciioM, conpsidicennvim K Z = X + 1y, Ha3bIBAIOT YUCIIO BUAA Z =X — Y.
Tpuronomerpuyeckasi ¢popMa 3aIUCH KOMILUIEKCHOI0 YHMCJIA:

z=r(cos @ +1isin @), rae

2
r=ax +
yo_ MOJIyJlb, @ ( = arg zZ —apryMeHT KOMILIEKCHOTO YHCIIa.

HYCTI) I10 OIIPCACICHHUIO apIr'yMCHTAa UMCCM:
cd

_ a
cos g = : _
2 2 Cosp=—,
o +& r {c;t=r|:05tp,
=

] " b=pzin g

) b

sin @ = ————0, sin @ = —,
".||c12+£:'2 r

Orcroaa noyyaerest Z = a + bi =r(cos ¢ + i sin ).

IHoka3zareapbHas popMa KOMIIJIEKCHOTQO YHCJIA

1',3]-_ .
re€ . = Cosgtising

JleMCTBUS HAJX KOMIVIEKCHBLIMY YHCJIAMH B IOKA3aTeJILHOM (hopMe BBITTOITHAIOTCS 110
IpaBUJIaM JIEUCTBUM CO CTEIICHSMMU:

_ . .im i _ i@y +@3)
ZZ,=1e N nevi =nn e

T
a _he” _h e

Zy, ne®on

. .
Z?’! :|r€!¢?| — r?’!é!?’!@?

2k

3 1
e =Wre'® =%y n k=0.n-1
]

Ilpumep 1. Peminth ypaBHeHHE X% —6x+18=0.
Pewenue. JIACKpUMUHAHT JAHHOTO ypaBHEHUS: D =(—6)° —4-1-18=36—72=-36 MEHbIIIC
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HYJIsI, HO TCIICPb MbI MOKEM BOCITIOJIb30BATHCA MHHUMOU CI[I/IHI/ILIGI\/'II

64436 6++/36-V-1 6+6i

, T.6. X, =3+3i; X,=3-3i.

2 2 2 2
2-7i
Ipumep 2. BBIYUCJIUTD Z = T
+

Pewenue. JIeNCcTBYSl B COOTBETCTBUH € MPABWIAMH NOJIYYaEM:

_2-7i _(2-7i)(3-4i) 6-8i-21i+28° 6-20i-28 —22-20i 22 29.

C3+4i (3+4i)(3-4i))  9-16i° 9+16 25 25 25
Ipumep 3. 3amucarp yuciaoz =1 - +/3i B TpuroHomerpuyeckoii popme.

1
COs @ =§,
V3

sthop=——.

2

oo el )

ngu.inegz 4. HpeIlCTaBI/ITb B IIOKAa3aTeJbLHOM (l)opMe KOMIIVICKCHO€ YUCJI0.

V3 1

z—-...._._.__...—__.

8" . -
A Haxoanm mopynb uncia

3 1 1
2=V S+a =+

W OfMH M3 €ro apryMeHToB

o|a

1

(Tak KaK z HaXoAWTCA BuerBepToii uerBepTH). CllefOBAaTENbHO,

| —iZ

—_— [
z=-e . A

Conepkanue NPAKTHYECKON PadoThI

3apanue 1. BoImoTHUTE TEHCTBYS ¢ KOMIUIEKCHBIMH YHCIIaMU, TIPEICTABIICHHBIMU B
anreOpanyeckoit popme:

. e 2+3i 1+7i
1) (2-3i)—(@1+i)(2i-1) 2) T 3) 6i+ —
4) B+i )“' 5) &L= '://__) 6) (1—i)®+i*
3ananme 2. Hailtu Bce KOpHU YpaBHEHUIA:
1) x2+9=0; 2) x? —3x+10=0; 3) x2 —2x+10=0; 4)

X% +2x+10=0; 5) x*~16=0 6) x>+100=0
3aHaHI/Ie 3. BoinogHuTh ﬂeﬁCTBHH HaJd KOMINICKCHBIMHA YHCJIaMHU U IIPCACTABUTL PC3YJIbTaT
B TPUTOHOMETPHUYECKOHN U TTOKa3aTeaIbHON (opmax:
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Berunciuts:

1)z, +2,; 2) 2,-2,; 3) z,*z,;  4) 4.
z

1. z, =1+i, 2, =—J/3 +i;

2. 7,=1-i,z,=—/3—i;

3.8. 3amanus 1js oueHKH 0cBOeHHUs TeMbl 3.2 «HekoTopble MPUJI0KEHUS TEOPHUH
KOMILTEKCHBIX yucea» (Pa3znea 3 «OCHOBBLI TEOPUH KOMILJICKCHBIX YHCEJD))

CamocTosiTeJIbHASA padooTa 1mo reMe:

«Pemenne KBaJApPaTHBLIX YPABHEHHMH C OTPULATENbHBIM JTUCKPUMHUHAHTOM. Pemmenne
CMeIAaHHBIX 3aj7a4. PenieHue 3a1a4 ¢ KOMIUIEKCHBIMHU YHCJIAMH B 00J1aCTH
npodeccuoHaIbHOM AeATEIbHOCTH

1 BapuaHT
1. Haiitu cymMMy, pa3HOCTh, POU3BEICHUE, YACTHOE JIBYX KOMIUICKCHBIX YHCEII B

anredpanyeckoit popme:

31:3_?i. 32:2_[..
zy = 2 + 0L, Zy = —2+1.
21:4’+21. 27:_2_::.
2. Pemmnth ypaBHEHUS Ha MHOYKECTBE KOMIUICKCHBIX YHCEIT:
a)x* +8=0. B)x?—2x+2=0

3. BBITIOTHATH eHCTBHS HAJT KOMILIEKCHBIMU YUCJIaMH B anredpandeckon popme:
—74+61 —1-TI 1-21
—4—5i 1-8i

2 BapUAHT
1. Haiitu cymmy, pa3HOCTh, IPOU3BEJICHHUE, YACTHOE JIBYX KOMILUICKCHBIX YHUCEJI B

anreOpanyeckoit popme:

7y = 5+ 31 Z, = 3+ 1.
zZ; = 6— 2i. Z, = 3 —1I.
zy =7+ 91 Z, = —3+1
2. PeminTh ypaBHEHHS] HA MHOKECTBE KOMILIEKCHBIX YHCEJL:
a)x?+9=0. 0)3x>—x+1=0
3. BeImoyiHUTE ACHCTBUS HaJl KOMILJIEKCHBIMU YUCJIaMU B alredpandeckoi hopme:
1+5i —6+71

1—61 2+51 —6—8I

IIpakTHyeckoe 3auaTue Nel( (yactnl)
Tema: «lIpuMeHeHNEe KOMIIJIEKCHBIX YMceJI IPH PellieHUH 32134 10 BUJIaM
npodecCHOHAJIBLHOM JIeITEJbHOCTH)
Ieab: MOTYy4YUTh U CUCTEMATU3UPOBATH HH(OPMAIIUIO TTO TPUMEHEHUIO KOMIUICKCHBIX YHUCET
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MIPY PEIIEHUH 3a]1a4 0 BUIaM MPOPECCUOHAIBHON ACSTEIHHOCTH B PA3IMIHBIX OTPACIISIX
KU3HEIECSITEIIbHOCTH JIIOIEH.

ITnan evinonnenusn n/p Nel0:
e PaccmotpeTs hopMBI IpeICTaBICHNUS KOMIUIEKCHOTO YHCIA;

e [Ipoananmu3upoBaTh NEUCTBUA HAJl KOMIUIEKCHBIMH YHCIIAMY;
e [lpuBecTr npuMepHI pEIIEHUS YPABHEHUN B KOMIUIEKCHBIX YMCIIAX;

IIpakTHueckoe 3ansaTHe Nel( (uyacthb 2)
Tema: «IIpuMeHeHNe KOMILIEKCHBIX YHCeJI IPH PelIeHNH 3124 110 BHIaM
npodeccHOHAILHOM AeATEILHOCTH
Iesb: TOMYyYNUTh U CHCTEMATU3UPOBATH HHPOPMAITHIO 110 TPUMEHESHUIO KOMIUICKCHBIX YHCEIT
MIPU PEIICHUU 3a/1a4 M0 BUIaM Npo(ecCuoHaIbHOMN AESTEIbHOCTH B PA3JIMUHBIX OTPACIIAX
JKU3HEICITSIILHOCTH JIOAEH.

IInan evinonnenus n/p Nel0:
e JlaTh KpaTKyIO XapaKTEPUCTUKY MPUMEHEHHSI KOMIUIEKCHBIX YHCENI B S)KOHOMUKE;

e PaccMOTpeTh U MPUBECTH IPUMEPHI MPUMEHEHUSI KOMITJIEKCHBIX YUCEN B (PU3NUECKUX
3aJ1a4ax;

L HpOElHEUII/ISI/IpOBaTB IMCPCIICKTHUBLI ITPUMCHCHUA KOMILICKCHBIX YU CCII.

3.9. 3amauus i oneHKH ocBoeHust Paznena 4 «OCHOBBI TEOPHM BEPOATHOCTEH U
MATEMATHYCCKON CTATHCTHKH)

CamocrosiTeqibHas padoTa Mo Teme:

«Cayuaiinasi BeJJuunHa. /[MCKpeTHAsl U HeNpPePbIBHAS CJy4YallHble BeJIUYUHBI. 3AKOH
pacnpeae/ieHUsi JUMCKPETHOU CJAYYANMHOU BeJUYMHBI. MaTeMaTuyecKkoe OKHIaHUue
AMCKPETHOM cJyuyailHOM BeJu4uHbl. J[ucnepcus caydaiiHoii BeandnHbl. CpeaHee
KBaJApPaTU4YHOE CJAYYalHOU BeJUYUHBD).

3aganmue 1.

HajiTe aucnepcuio BuIOOpKH:

1) 10cm, 12 cem, Tem, 11 em; 2) 1671, 141, 131, 17 13

3) 11¢,14¢,11¢,12¢,12¢; 4)5Mm,13 M,8Mm,12 M, 12 M,

3axanue 2.

HaiTi aucnepcuio COBOKYIHOCTH 3HAYEHMIT cayuaiiHoit BeTnyn-
Hbl X, 3aaHHOH 4YACTOTHBIM pacrpeeseHueM:

1) | X 2 3 1 6 2)| X | -1 2 3 4

ot

M 3 2 2 3 M 3 1 2 3 1

3aganue 3.
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HaiitTn cpegnee xBagpaTHYHOe OTKJOHEHHME OT CpeJHero 3mauve-
HUSA 3JIéeMeHTOB BEIOOpDKM:

1) 3kr, 5 kr, b Kr, 8 Kkr, 4 kr; 2) 12m,10 M, 7M™, 12 M, 9 M.

3aganue 4.

CpaBEuThL aucnepcum ABYX BLIGOPOK, MMEIOIIMX OAMHAKOBBHIE
CpelHHe 3HAYCHUSA:

1) 6, 10, 7, 8, 9 un 8, 9, 5, 10;
2) 5,12, 7,8, 18 n 17, 6, 11, 7, 9, 10.

3aganue 5.

CpaBuuTs AuCcnepcun BIGOPOK, MMEIOIUX Pa3Hble CpeAHHe 3HA-
YeHUA:

1)496)8'9'8M6|
4 O9n 2

8, 10, 12, '9:
2) 6,3,4,8,9n 6

1
o 05 W5 B "W
IIpakTnueckoe 3ausatue Nell

Tema: «Pemrenue npocreimmnx 3aa4 TEOPUH BEPOATHOCTEH M MaTeMaTHYECKOM
CTATUCTHKHN»

’

Ieab: orpaboTaTh yMEHHE peliaTh 3a7add Ha BBIYMCICHHUE BEPOSITHOCTEH C MCIIOJIh30BaHUEM
dhopMyJI KOMOMHATOPHUKHU, HAa BEIYMCIICHUE OCHOBHBIX YHCIIOBBIX xapakTtepuctuk JICB ¢ 1emnbio
Pa3BUTHS  JIOTMYECKOTO M  TBOPYECKOTO MBIIUICHUS  CTYJEHTOB, CaMOCTOSITCIILHOU
JICITEIbHOCTH, BEIYUCIIUTEIILHBIX HABBIKOB.

TeopeTHueckye cBeAeHUS K MPAKTHIECKOI padoTe:

HHEPECTAHOBKH

[Iponssenenue mnepBbLIX N HATYPANBHBLIX uucea obo-
3Havaioor n! (uuraercs «3H (axTopHajas), T. e,

nl=1-2-83-...-(n-1)+n, npuuéM no onpenpeie-
Huo 1! = 1. Takum obpasom,
P, =n! (1)
PASMEIIIEHUA
'
Aﬂ- = m. |
" (m-n)!
COYETAHUA
n _An
Ch =32
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3amaua 1

3anaua 2. B ypue naxooumcs 15 oenvix, 5 kpacuvix u 10 uépuvix wmapoes. Hayzao

Onpenenenmne. Bepoamnocmew P (A) cobuiTna A
B MCHOBITAHHMHM C PABHOBO3MOXXHBIMH 2JICMCHTAPDHBIMM
MCXO/laMM HA3BIBAETCH OTHOLUIEHME 4YHcJa MCX0I0B m,
OJIaronpHATCTBYIOUNINX COOLITHIO A, K YHCIAY 72 BCex
HMCXOA0B MCHOBITAHMA.

TaxuMm oGpasom,

P(A)=%. rae m < n.

U3 dbopmyansr (1) caeayer, 4TO

oOosPAAE=<],
a raxixe
P((WV)=0, P(U)=1,

rae V — HeBO3MOKHO€e cobmiTue; U — mocTroBepHOe
cobrITHE.

Teopema 1. BepoaTHOCTL CYMMEI ABYX HECOBMECT-
HbIX cODOBITHIT paBHA CYMMe BepPOATHOCTeH aTHX COOBI-
THH, T. e.

PA+B)=P(A)+ P (B). (1)

Onpenenenne. Cobuitua A u B HasLIBAIOT He3a-
BUCUMbBIMU, €CTIH BHIOJHAETCH PABEHCTBO

P (AB)=P (A) - P (B). (1)

3agaHusd 1A NPAKTHYICCKON Pad0ThI

BoisicEuTH, ABAAIOTCA AU cobObiTusas A U B He3aBu-
CUMBIMH, €CJIN:

1) P(A)=0,2, P(B)=0,5, P(AB)=0,1;

2) P(A)= %, P(B):-‘;:, P(AB) = g.

u3ejekaemca 3 wiapa, HAlMu 6ePOANHOCHIb MO20, YMO OHU OyOym:
a) ece benvimu, 0) 6ce 00HO20 yeema; 8) POBHO 06A YEPHDLIX.

3anava 3

3a opmcom Haba0AAT ABe HE3ABHCHMEIE APYI OT
Apyra BujieokaMepsl. BeposATHOCTL TOTO, UTO B Tede-
HUEe CYTOK NepBas BHACOKaMepa BHIMAET M3 CTPOH,
paBua 0,001, a BepoATHOCTH TOro, 94TO BLINAET H3
crposa Bropas, paBHa 0,0005. Haiitu BepoaTHOCTH
TOrO, YTO B TeYE€HHE CYTOK BBEIMAYT U3 CTpos obe BU-
JIEOKaMephl.
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3anaga 4 BeposATHOCTE NONaZaEUA B IeAb NPH OJHOM BhICTDEJIE
nepsbiM opyauem paBHa 0,8, a BTOpEIM OpPYAH-
em — 0,7. HalitTu BeposiTHOCTH HONAZAHMUA B IEJb
xora OBl OMHWM OpyAMEeM, IOCJe TOro Kak OoHu 00a,
CTpensis mo leJd, cAejiaJli IO OAHOMY BBICTPENy.

3aganue 5. Haiitu pa3max, Moy, MeIMaHy U CpeJHee BHIOOPKU:
1) —0; <18, 12, <138, 18, -1, =1}
2) 16, -2, -8, 10, 14, -6, -2, 11.

3.10. 3aganud 1)1 OEHKH OCBOCHHUS Kypca vueoHoi nucuumannabl EH, 01
MATEMATHKA (08.02.08)

e dopMa/BuUJ MPOMEKYTOYHOM ATTECTANNH

dopMoit MPOMEKYTOYHOM aTTeCTAllMU B COOTBETCTBUU C YUEOHBIM TUIAHOM SIBIISIETCS:
muddepeHIpOBaHHBIN 3a4eT

e @opma npoBeaeHUs] NPOMEKYTOYHON ATTECTALMH
[IucbMeHHast KOHTpOJIbHAs padoTa.

e Cpox nposeneHust

JIucruIuinHa B COOTBETCTBUM € YUE€OHBIM TUIAHOM 10 CIICIIMAIBHOCTH U3yYaeTcs Ha
IIPOTSKEHUN OHOTO ceMecTpa. [IpoMexyTouHas arrecTalys IPOBOIUTCS B KOHIIE CEMECTpA.
IIpoBepsieMble 3HAHUSA U YMEHMS:

B pesynbTaTe ocBOoeHUs y4eOHOU JUCITUTUIMHBI O0YYArONTUICS JOTIKEH yMemby.
VY1.Pemars npukiiagubie 3a1a4u B 00J1acTU MPOPECCHOHAIBHOMN JACSITEIIbHOCTH.

B pesynbTaTe ocBoeHMs y4eOHON JUCITUTIIMHBI 00YUIAIONTUNCS JOJIKEH 3HAMb.!
31.3HaueHne MaTeMaTUKU B MPO()ECCHOHATBHOM AESATEILHOCTH U ITPU OCBOCHUU
obpazoBatensHol porpaMmbl CIIO;
32.0OcHOBHBIE MAaTEMaTUYECKHE METO/Ibl PEILICHUS MPUKIIAHBIX 33/1a4 B 00JaCTH
npo¢heCCUOHATIBHON JIEATEIbHOCTH;
33.OCHOBHBIE TIOHATHUS U METOAbI MATEMATUYECKOTO aHAJIN3a;
34.OCHOBBI TEOPUH BEPOSITHOCTEN U MATEMATUYECKON CTATUCTHUKU;
35.0CHOBHBIE TIOHITHS U METOJIbI TUCKPETHON MaTEMATUKH, TUHEHHOUN anreOphl.

HNUTOI'OBAJ KOHTPOJIBHAS PAGOTA
(muddepeHIUPOBAHHLIN 324€T)

Bapuanr 1

. n®’+6n-5
1. Beraucnure npenen lim————
n—x10n° —-8n“ + 2

2. Haiigure npoussoanyro Gpyukiun y =(3x+ 1)*
3. Ilpumensisa popmyny Hetotona — JleitOHMIIA, BEIYUCTUTE ONPEACIEHHBIN HHTErPa:

1
ngdx
_2

3
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4. Beluuciaute HeonpenenEHHbIN HHTErpal:
2

Jr3+2i—x dX
3 21
5. Boeumcouts onpenenurens: 2 95 3
3 4 3

6. PemuTh ypaBHEHUE: x*> —6x+18=0
7. Haiitu gucniepcuto BeiObopku: 10 cm, 12 cm, 7 cm, 11 cm

Bapuanr 2

. x*-16
1. Beruuciure npegen lim—————
x>4 X° —5x+4

2. Haiigure npousBoanyo ¢pyakuun y = (1 + 2x)°
3. Ilpumenss popmyny HetoTona — JleiiOHuUIIa, BHIYUCIUTE ONPEICIEHHBIN HHTETPAJL:

3
Ix’zdx
1

4. Bpruucinure HEONpeAeEHHbIA HHTErpal:

x? —Tx+12
f dx
X
1 2 3
5. Beruucnuts onpepemurens 4 5 6
7 8 9

6. PemuTs ypaBHEHHE:! x> —2x+10=0
7. Haiitu nucnepcuto Beioopku: 16T, 141, 131, 171

ITaJIOHbI OTBETOB

K UTOTOBOI KOHTPOJIbHOI padoTe B pamkax aud¢epeHupoBaHHOIO0 3a4eTa
no yueoHoii qucuuminie EH.01 MATEMATHKA piis cieniuajibHOCTH

08.02.08 MonTak M 3KcILIyaTanusi 000pyA0BaAHNUS U CHCTEM ra30CHAOKeHU S

1 BapuaHT
Ne ITAJIOH OTBETA
3aJaHUA
1 0,1
2 12(3x + 1) 3
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3 65/324
4 3Inx+2x-0,5x%+c
5 8
6 3+3i; 3-3i
7 3,5
2 BapMaHT
Ne ITAJIOH 0TBETA
3agaHus

1 23

3
2 18(1 + 2x)®
3 2

3
4 0,5x2-7x+12Inx+c
5 0
6 1+3i; 1-3i
7 2,5

4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM
JANCIUITJIMHBI

OueHka ypoBHS OJITOTOBKU

Kpurepun ouenkun

oamn
nudpepeHInpOBaHHOTO 3a4eTa

BepOabHBIN aHAJIOT
(oT™MeTKa)

OTtcyTtcTBHE OMMOOK B pabOTE, KOPPEKTHOCTH 5 OTJINYHO
odbopmiieHus U BelunciaeHuid. Pabora
BBHITIOJIHEHA B TTOJTHOM 00BEME.

be3 nonoHUTENbHBIX MOSICHEHUH (YKa3aHU)
UCITIOJIB3YIOTCSl HABBIKA U YMEHUSL.

Bce matepuanst ohopMIIeHBI aKKypaTHO U
COTJIACHO YKa3aHHBIM TPEOOBAHUSIM.

JlaroTcst rpaMOTHBIE OTBETHI Ha TIOCTABJICHHBIC
BOIIPOCHI.

PaboTra BbITIOIHEHA B IMOJHOM 00BbEME. 4 XOPOIIO
HaBbIku 1 yMEHUS, TIOJTyICHHBIC TTPU
W3YYCHUU JIUCUUIUIUHBI, HE MOTYT OBITh
WCITOJIb30BAHBI 0€3 TOTIOTHUTETBHBIX
MOSICHEHH .

[Tpu odopmnennn paboThI

JIOTYIIIEHbI HECYIIECTBEHHBIE OITHOKH B
pacuerax ( ommOKH IPH OKPYTIICHHH YUCEIT U




T.IL.).

Pabora BbIIIOJIHEHA B ITOJIHOM 00BEME, 3 YAOBJIETBOPUTEIHHO
HO COJICP)KUT IpyOble OMIMOKH, YTO IMOBJICKIIO
HEBEPHBIC BBIUUCIICHUS BCEX APYTUX
napaMeTpoB.

HaBbiku 1 ymMeHUs, MOJy4YeHHBIC TIPU
W3YYEHUH JUCIUIUIMHBI, HE MOTYT OBIThH
HCIIOJIB30BaHbI 0€3 JUINTEIbHBIX
JIOTIOJIHUTEIILHBIX MOSICHEHUH.

IToka3zaHbl OTpaHUYECHHBIC 3HAHUS MPEIMETA
MIPU OTBETE HA BOMPOCHI.

PaboTa comepxuT mpuHITUITHATHHBIC 2 HEYIOBJICTBOPUTEIIHEHO
omuOKH (repenyTanbl (GOPMYIIbl, HapyIlIeHA
MOCJIETIOBATEILHOCTD BBHITTOTHEHUS
BBIYHCIICHUM U T.11.). OTCYTCTBYIOT 6a30BbIE
IIKOJIbHBIC 3HAHMUSL.

Pabota oopmiena kpaitHe HEOpEKHO.
[Toka3piBaeTCsi HE3HAHUE TIPEAMETA MPU
OTBETE Ha BOIPOCHI.

NudopmaninoHHbIe HCTOYHUKH /ISl pa3padoTku KoMILIeKTa KOC no yueOHou
AUCIUIJINHE
EH.01 MATEMATHKA
(crrermanbHOCTH 08.02.08 MOHTaX ¥ SKCIUTyaTanus 000pYA0BaHUSA M CUCTEM ra30CHA0KCHHMS )

OCHOBHBbIE¢ HICTOYHUKH

1. bammakoB M.U. Maremaruka: anrebpa W Hayaja MaTEMaTHYECKOTO aHANM3a.

I'eomerpus. 3agauHuk, u3naTenbckuid neHTp "Axkagemus', 2021

2. bammakoB M.U. Maremaruka: anrebpa M Ha4ajl0 MaTeMaTHUYECKOrO aHaJIM3a.

['eomeTpusi. YueOHuk, uzgarenbckuit nentp "Axagemus", 2021

3. bappun N.M. «Marematudeckuii ananmu3. YueOHUK W npaktukym s CIIO. M. -
Opaiit, 2023.

4. boromosnoB H.B. IlpakTuueckue 3aHATHS 1O MaTeMaTuKe; ydeOHOe mocoOue IO
MaTeMaTHKe JIJIsl CPEIHUX CIEIUAIbHBIX yUeOHbIX 3aBeficHui.- M. Bricias mikona, 2021.

5. MBameB-MycaroB O.C. «Teopuss BEpOSATHOCTEHW W MaTEMaTHYECKas CTATUCTHKA.
VYyeonuk u npaktukyM st CI1O. M. - FOpaiir, 2023.

6. KauenoBckuit M.U. u np. (mox pen.I.H. AxosneBa) Anrebpa (B 2 uactsax). M.-
Hayxka, 2021

7. Kauenosckuiit M.U. u ap. (nox pea.l.H. SAxosneBa) ['eomerpus. M.- Hayka, 2021

8. TatapuukoB O.B. DnemenTsl nuHeitHON anreOpbl. YueObnuk u npaktukyM s CIIO.
M. - FOpaiit, 2023.
9. [TomoB A.M. Teopusi BepoOsSITHOCTEW W MaTeMaTHYeCKash CTATUCTUKA. YUYCOHHK ISt
CIO. M. - Opaiir, 2022.
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JonoJIHUTeIbHbIEe HCTOYHUKH

1.AnmumoB III.A. u np. Marematuka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHaJM3a,
reomeTpus. AnreOpa W Hadaja MaTeMaTHYeCKoro aHanm3a (0a30BbI W YrIyOJICHHBIN
ypoBHH).10—11 kmaccel. M., 2022.

2. bammakos M.M. MaremaTtuka: KH. JJis TMperojaBaTeis: METoJ, mocooue. M.,
2022.
3. bammvakos M.U., Ilpranos II1.M. MeTtogudeckoe mocoOme JjId HMOATOTOBKH K
EI'D. M., 2021
4. PaznmaTounsrit Matepua Jyis paboThl Ha ypOKE M0 BCEM TeMaM Kypca
3. MynbsTuUMenuitHOe oOecliedeHne TEeOPEeTHUEeCKOT0 MaTrepuaia: Mpe3eHTaluH,

AJIEKTPOHHBIE TIJIAKAThI
6. KonTponupyromne marepuans Mo JACIUTIIAHE

3J16KTDOHHLIC N3TAHUA (3JICKTDOHHLle pecvpcu)
www.fcior.edu.ru.
www.school-collection.edu.ru
https://urait.ru/
http://multiurok.ru
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