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Hacrosiie MeTtonnveckue peKOMEeHIAMKU COCTaBIeHb ¢ yueToM De/lepaibHOro rocy apcTBeHHOI0
00pa3oBaTebHOIO CTaHAapTa CpejHero MpoecCHOHAbHOIO 00pa3oBaHusi 10 CHEHMHATHHOCTH

34.02.01 CectpuHckoe 1eiio, yTBepXKIeHHbIe TpHKa3oM MunucrepcTBa oOpazoBanus U Hayku PO ot
12.05.2014 r. Ne 502.

Metoauyeckre pekoMeHIalMu IpeIHa3Ha4yeHbl Ul 00ydaromuXxcsd M0 BbIIOTHEHHIO ITPAKTHYECKHX
3aHATHM M camMocTosTeNIbHOW paboTei 1o yweOnoit auciunimae EH.01  Maremaruka 1o
cnenuanbaocTu 34.02.01 Cectpunckoe sierno.

Opranumzanus — pa3pabor4duk: ABTOHOMHAs HEKOMMeEpUecKas OopraHu3anusi mpodecCHOHaIbHOTO
obpazoBanmus  «Cepepo-KaBkasckuii akanemuueckuil  Muoronpoduibabii  Komnemky, ropoa

CraBpormnosib.



1. MOACHUTEJIBHAS 3AITMCKA

Meroanyeckne pEeKOMEHIALMU MO BBIIOJHEHUIO MPAKTUYECKUX pPA0OT CTYIEHTOB NpU
n3ydeHun yueoHon aucuumuimasl EH.01 MaTtemaTuka npejHa3HaueHsl A7 CTYI€HTOB CHELMaIbHOCTH
34.02.01 CecTpuHCKOE ACIIO.

Lenp MeTonMyecKuX yKa3aHWW: OKa3aHUE MOMOIIYU CTYAEHTAM B BBIIIOJIHEHUU MPAKTUYECKOU
pabotel mo EH.01 Maremaruka.

Hacrosimiue Meronnueckue yka3aHMsl COJEp)KaT padOThl, KOTOPHIE IO3BOJAT CTYAEHTAM
MPUMEHUTH Ha TPAKTUKE CBOU 3HAHUSAMH, TPOPECCHOHATHHBIMI YMEHUSIMHU M HABBIKAMH JESTEITLHOCTH
10 NMPO(QUIIIO MOATOTOBKH, OMBITOM TBOPYECKOH M MCCIIEIOBATENBCKOM NEATEIbHOCTH, U HAIPaBJICHBI
Ha (GOpPMUPOBAHUE CIETYIOIUX KOMIIETEHIIMN:

OK 1. TloHumarp CyImIHOCTh W COLMAJIBHYIO 3HAYMMOCTh CBOCH Oymymied mpodeccuu,
MPOSIBJISITH K HEM YCTOMYUBBIN MHTEpEC

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JICATEIbHOCT, BEIOUPATh TUTIOBBIE METOJIBI M CIIOCOOBI
BBITTOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh WX BBHIMOJIHEHUE U Ka4eCTBO.

OK 3. IlpuHuMaTh penieHusl B CTaHJAPTHBIX UM HECTaHAAPTHBIX CUTYaLMUSIX M HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiusiTh IOWCK W HCIONb30BaHWE HH(pOpMAIMK, HEOOXOAUMOW st
3G (GEKTUBHOTO BBIMOJHEHUS MNPOGECCHOHANBHBIX 3aad, NPO(PECCHOHANBHOTO W JIMYHOCTHOTO
pa3BUTHS.

OK 8. CamocTosATEeNIbHO ONpeaensaTh 3aaud Npo(pecCHOHANTBHOTO U JINYHOCTHOTO Pa3BUTHS,
3aHUMaTbCcid  €caMOOOpa3oBaHMEM, OCO3HAHHO IUIAHUPOBaTb U OCYIIECTBIISATH  IOBBIIIEHUE
KBaJIN(DUKAITIH.

OK 9. OpueHTHpPOBATBCS B YCIOBHSX CMEHBI TEXHOJIOTHA B TPOdeCCHOHATHHOU
JEeSITEIbHOCTH.

[IK 1.3. VYuyactBoBaTh B IpPOBEACHUH MPO(UIAKTUKA HUHPEKIUOHHBIX M HEMHQPEKIHNOHHBIX
3a00JeBaHUH.

[1K 2.1. IIpencraBnsaTe MH(GOPMAIMIO B MOHATHOM Ul MAIlMEHTa BUJAE, OOBICHATh €MY CYTh
BMEIIATEIbCTB.

IIK 2.2. OcymecTBasTh J1e4eOHO-IMarHOCTHYECKUE BMEIIATEIbCTBA, B3aUMOJICHCTBYS C
y4acTHUKAMHU JIeueOHOro mporecca.

1K 2.3. CoTpynHu4arh ¢ B3aMMOJCHCTBYIOIMMHU OPraHU3AUSIMH U CITYKOaMU.

[IK 2.4. TlpumeHSTP MEIMKAMEHTO3HBIE CpPEJICTBA B COOTBETCTBMM C MpaBUIAMH HX
UCIOJIb30BaHUS.

1K 3.1. Oka3bIBaTh J0Bpaue€OHYIO MOMOIb IPH HEOTIOKHBIX COCTOSIHUSAX U TPAaBMaXx.

[1K 3.3. B3aumopneiicTBOBaTh ¢ wieHaMHM NPOQPECcCHOHANBHON Opurazsl U 100pPOBOJIBHBIMU
ITOMOLIHUKAMU B YCIOBHSIX YPE3BBIYAMHBIX CUTYALUU

[To yuebHOMY IIaHy Ha TNpaKTHUECKHE 3aHATHUSA IMpeaycMOTpeHo 48 ayauTOpHBIX daca,
o0yyaromuecs 10JHKHbI BHIIOJIHUTE 24 paboThI.



3. IEPEYEHb NIPAKTUYECKHWX 3AHATHUHI IO JJUCIIUIIJIMHE EH.01 MATEMATHKA

[TpakTuyeckas pabora

Kon-Bo gacos
(ounas popma
oOyueHwus (¢

HaumeHnoBanue TeMsl IPUMEHEHUEM
JUCTaHIIMOHHBIX
TEXHOJIOTHI1))
Homep | HaumenoBanue
Pa3nes 1. OcHOBHBbIE NOHATHS M METOAbl MATEMATHYECKOI0 AHAJIH3A
Tema 1.1 IpakTnyeckoe 3ansitue Ne 1
Huddepennmansaoe «Bpluncienrne nponu3BOIHBIX CII0KHON 9
nucuncienue. [Iponssonnas byHKIHAN»
CJIOKHOM (DYHKIIHH.
Tema 1.2 IIpakTnyeckoe 3ansitue Ne 2
Huddepennnan GyHKmm. «Brruncnenune nugpdepeHnnanon 9
Juddepenumans! BICIIUX BBICILIUX IOPSAKOBY
HOPSIKOB.
Tema 1.3 IpakTnyeckoe 3ansiTue Ne 3
HccnenoBanue GyHKIMA «HccnenoBanue GyHKIUM IPH TOMOIIN 2
IIPY IIOMOILY IIPOU3BOAHBIX IIPOU3BOIHBIX»
Tema 1.4 IIpakTnyeckoe 3ansaTue Ne 4
HccnenoBanue n «HccnenoBanue u nocTpoeHue 2
MOCTpOEHUE TpauKOB rpauKOB CIOKHBIX (QYHKIIUI»
CJIO’KHBIX (DYHKIUH
Tema 1.5
OCHOBHBIE CBOICTBA IpakTnyeckoe 3ansitue Ne 5
HEONPEIEeTIEHHOTO 3amgaun Ha BBIYHCIICHUE 2
MHTETpaa. HEOIPEAEIEHHOr0 HHTErpasia
Tema 1.6 IIpakTyeckoe 3ansaTue Ne 6
OcHoBHbIE CBOWCTBA 3aauy Ha BBIYMCIICHUE ONPEIEICHHbIX 2
OIPEEIIEHHOr0 UHTErpasa. WUHTETPAJIOB.
Pasznea 2.
OcHOBHbIE MOHATHS MU METO/IbI TEOPUH BEPOSITHOCTEH U MAaTeMATHYECKON CTATUCTHKHU
Tema 2.1 IIpakTuyeckoe 3ansitue Ne 7
BBenenue B Teopuro Pemrenne 3anau
BEPOATHOCTEN 2
MaTeMaTHYECKYIO
CTaTUCTUKY
Pa3nes 3. OcHOBHBIE IOHATHS U METO/bI JIUHEIHOH aaredphl
Tema 3.1 IMpakTuyeckoe 3ansaTue Ne 8
JlericTBuA HaI «/lercTBUA HAa MaTpULIAMID) 2
MaTpULIAMU
Tema 3.2 IIpakTuyeckoe 3ansaTue Ne 9
Mertoab! pereHus «Pemienune cucrem JIMHERHBIX
CHUCTEM JIMHEHHBIX anreOpanvyecKux ypaBHCHHI 2
anreOpandecKux Pa3IUYHBIMH CIIOCOOAMI»
YPaBHEHUM.
JuddepeHunpoBaHHbIil 324eT: 2
Hroro: 20




4. COIEPXKAHUE MPAKTUYECKHUX 3AHSATUI
IIpakTHyeckoe 3ansaTre Nel.
BorunciieHne NpoU3BOAHBIX CJ0KHON PyHKIMMN

Hesap npakTuveckoii padoThi:
®opMHUpOBaHUE HABBIKOB BBIUYMCIICHUS MPOU3BOAHBIX CIIOKHBIX (PYHKITHIA
3agauu npakTH4ecKoii padoTbl:
1.IToBTOpUTH TEOPETHUECKUIT MaTeprall IO TeME NPAKTUIECKOH paboTHI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUIEHHS TEOPETUUECKOI0 MaTepuraia.
3.BLITOTHATE 3a0aHus.

Coaeprkanue H 10CJIJ0BATEIbHOCTDH BBINIOJHECHHUA 3aJaHUI

TeopeTudeckuii MaTepuaJl

[Tycts ¥ _.}’{UJHH =ulx)

q)YHKHPIH ¥ :[L![.J{}]

- muddepennmpyembie pyHkuuu. Toraa cinoxHas

ecTb Takke AuddepeHuupyeMas GyHKIUSA, TPUIEM
dy dy du
V= dx du T (1)
3TO MPaBUIIO PACHIPOCTPAHSIETCS HA LEMOYKY U3 JII000ro KommyecTBa auddepeHnnpyempix
GYHKIUI: npou3800Has Cl0AHCHOU YYHKYUU PABHA NPOU3EEOEHUI0 NPOUIBOOHLIX (PYHKYUL, ee
COCMAaBNAOUUX.

3aganuel. Haiinute nmpon3BoaHbIE PYHKIIHIA:

z X
1)¥ =Infx? - 3x% +4x). 2) ¥ =cos E.
Pewenue: 1) Tpeamonoskum, aro ¥ =114 rpett =X - 3x* +4X Torna o dopmyse (1) Haitem
- o, | , 3x* - bx+4
v =yl ] =— -(3x" - 6x + 4) :3\—‘\/
. u X' - 3x" +4x
x

. v ==
2) llpexnonaras, uro ¥ =4 U =COSV 6 ponyuum

1 LR A ) LI
Yl :“_\."' Uy Vi =2u (' 9][]\}—- == —cos—sin— =~ —sin—
6 3 6 6 6
3aganue2. Haiitu HpOI/ISBO)IHyIO GyHKIHN Y =arcig ﬁ
1 1 1
= (arctg-x)' = f =
V= larcteds) («f_) W= NN I

3aganue 3. Haiitu npon3BoaHyto GyHKIIUN y=oJarcigx

. . 1 1
= [ojarcigy) = ——
y=( &) 2nfarcigx 2014 x*). farctgx

Aarctgx) =

]
3ananue 4. Haitti mpon3BoHy0 () yHKIIHH y= x i ox+15



311ech y Hac KOpeHb, a sl TOT0, YTOOBI MPoau(PepeHIIMPOBATE KOPEHb, €r0 HYKHO

a

) o
NPECTaBUTh B BUE cTeneHn & . Takum oOpa3oM, cHavasa MpuBOAMM (QYHKIIMIO B HA/AJISKAIINN I
Qg QepeHIMPOBaHUS BUL:

¥ =3ix Ftgx+15) = [(xj +igx+ 15)%]

Ananuzupyst GyHKIHIO, TPUXOAUM K BBIBOAY, YTO CyMMa TPEX CIaraeMbIX — 3TO BHYTPEHHSIS
(byHKIUSA, a BO3BEACHUE B CTENCHb — BHEIHsI pyHKIws. [Ipumensiem npasuio auddepeHnnpoBanus

CIIOKHOM QyHKIIUM (V) =u'(v) v
r

yr:(m)r=[[xj+fgx+15ﬁJ -

1 2
=3 (xj +.ﬁgx+15)_3 x +igx+15)

CreneHnb CHOBA IPEJCTaBIsieM B BUJE paauKana (KOpHs), a Uil MPOU3BOAHON BHYTpEHHEH
(GyHKIMU IPUMEHSIEM IPOCTOE MPABUIIO AP PEepeHIIUPOBAHUST CYMMBI:

1 r
¥ =32 Higr4+15) = {{xz +f,gx+15)§J =

_ 1 ] E 2 r_
‘g'( +igr+157 (2 +iga+15) =
B 1

3.3/(x" +gx+15)°

(2 g + (19 =

1
= - -[2x+ - ]
3.3(x* +egx+15) cos” x

3ananue 5.

Haiitn npousBoanyto QyHKIUU Losd

u] wv—w'

1V

3/1ech MOXKHO MCIIOJIb30BaTh MPaBMIo AU PepeHInpoBaHUs YaCTHOTO ( , HO

ropaszio BBITO/IHEE HAWTH MPOU3BOAHYIO Yepe3 MpaBuiio AuddepeHunpoBanus CI0KHON QyHKIUH:
r

(o
Y =\-
Cosx

[ToaroraBnuBaem GyHKIUIO 1711 UG HEPEHIIMPOBAHNS — BHIHOCUM MUHYC 32 3HAK

HpOH3BOI[HOI>'I, a KOCMHYC IOJHUMACM B YU CIIUTCIIb:
t t

o] (e
Cos X Cosx

Kocunyc — BHyTpeHHss pyHKLIKS, BO3BEICHUE B CTENIEHb — BHEIIHSS (DYHKIHUS.

Hcnonp3yeM Hallle IpaBUiio (v =u'(v) V'

o) e e
Cos X Cos X

=—(—1) . cos™x (cos )’




Haxoaum npon3BoHyI0 BHYTpEeHHEH QYHKIINH, KOCHHYC cOpachiBaeM 0OpaTHO BHH3:

R
Cos X Cosx

=—(—1) cosx (cosx) =

. s x
— (—sin x)=———
cos® X cos® X

['oToBo. B paccMoTpeHHOM MpuMeEpe BaXKHO HE 3aIlyTaThes B 3HaKaxX. Keratu, monpoOyiiTe
r
e, ] v —

T a
v v

PECIIUTL €T0 C IOMOIIBIO ITpaBHJia ( , OTBCTHI JOJIXKHBI COBIIACTh.

3aganue 6.

_ mesi® x
Haiiti mpoun3Boanyo QyHKIHM 7

yr — (?msm!xjr — -J;m:sin! L ].'['.I. ? (afCSiﬂ 2 x':lr —

Y Darcsin ' x (arcsin x)' =

_ Ty g9 oo L _ =
11— x

27 T arcsin x

«.frl—;r2

3aganue 7.

Haiiti npoussoanyto GyHKIMT » 27" + (x* — dx + Fsin Tx

Y= (—2xe + (2t —dx+Dsin T = -2(xeV + (2 —dx+Dsin T2 =

= 20X + 2(e” VN +(x2* —dx + D'sin Tx +(x° — dx + Dlsin 7x) =
=201 & +x.&" (3N +(2x—4+0sin Tx+(x* —dx+DcosTx- (7x) =

= —2(e™ 4+ 2™+ (2x—Dsin Tx+T(x* —dx +DcosTx

3agaHus 17151 CAMOCTOSITEILHOM PadoThI
BbruucnuTh Npou3BOAHbIE 3aJaHHBIX (DYHKIIMMA:

v =arcsin A
o2

1) ¥ =sinl2x - 'I:|; 2) ¥ =[5x +2}'4; 3) :
4) ¥ =cos x* ; 5) y =arctg (3- x* ]; 6) Y =sin arcectgx -
v = 2 . . _sin x*
7) " cosbx; 8) ¥ =e” . 9)" x o
v =arctc L,_ v =cos
10) VK 11) x+1
12)¥ =(x- 2] -.aﬁ_
3 1
13) " Watinzx 14)” " wosos’x 15) ¥ =1n*2x= 1D

Bonpocs! 1151 CAMOKOHTPOJIA:
1. JaiitTe onpezeneHre Mpon3BOIHON (HYHKIIHH.
2. [lepeuncnure npaBuiIa HaXOXKIACHUS POU3BOTHON (PYHKIIMH.



3. Kakue ¢pynkuun Ha3piBatoTcs 1uddepeHpyeMbMu’?
4, Kaxkas yHkius Ha3pIBaeTCs CIOKHON?
5. Kaxk HaliTi mpou3BOIHYIO CIIOKHOW (PyHKITUN?

IIpakTuyeckne 3anaTus: Ne 2
BorunciieHue Npou3BOHBIX BBICIIET0 MOPSIAKA

eap npakTnyeckoi padboTsl:

— (opMuUpOBaHME HABBIKOB BBIUMCIEHUS IPOU3BOAHBIX M AUDdepeHnanoB BbICIINX
MIOPSIAKOB,

— MOBTOPUTH MPABWIIO [T HAXO0XKJICHUS IPOM3BOIHBIX CIOKHBIX (DYHKIIUH

— HW3YYUTH IIPABUJIO IJId HAXOXKACHHUA ITPOU3BOAHBIX BBICIIUX ITOPAAKOB

3a1auu NpaKkTU4YecKoil padoThbI:

1. [ToBTOpHUTH TEOPETUUECKUN MaTEepUaI IO TEME MPAKTUUECKON pabOTHI.
2. OTBeTUTH Ha BOIIPOCHI JIsl 3aKPEIICHUSI TEOPETUUECKOTO MaTepHraa.
3. OdopmuTh 3aaHUs B TETPAIHU IS TPAKTHYECKUX PadOT.

Conepmaﬂue M N0CJIeA0BATEIbHOCTh BHINOJTHEHUA 3aJaHUM

IIpou3sBoaHasi BTOporo mopsijaka (Bropas npousBoaHas) ot Gynkmuu y = f(X) ectsb
MPOU3BOJIHAS OT €€ mepBoil mpou3BoaAHO: y'= (f'(X))'

IIpousBoaHasi TpeTbero MOPsAKa (TpeThs MPOU3BOIHAS) OT QYHKIMHU y = f(X) ecTb
MIPOU3BO/IHAS OT €€ BTOpoi nmpousBogHOM: y"'= (f"(x))'

Ipoun3BoaHasi n-ro nmopsiaka ( 1-s Mpou3Bo/IHAs) OT GyHKIMH y = f(X) ecTh MPOU3BOHAS OT
eé (1 — 1)-it mpomsBomoit: y ™ = (f ™D (x))'

JMuddepenunan Broporo nopsiaka (Bropoit nudpdepenuman) pynkuuu y = f(x) ectsb
muddepertman ot eé mepporo auddepenmuana: d2y = d(dy)

JMuddepenunan Tperbero nopsaka (tpetuii nuddepenunan) pynkuun y = f(x) ectb
muddepentman ot eé Broporo mudpdepenmana: dly = d(d?y)

Juddepenunan n-ro nopsaaka (n-it tudppepennman) Gynkuun y = f(x) ectb quddepennman
ot eé (n — 1)-ro quddpepennuana: d"y = d(d™y)

d’y

Ecin x HesaBrcumas niepemennas, o dy =y ™ dx", orkyma y ™ = dx’

T. €. n-s1 npou3BoIHast pyHKIUK y = f(X) paBHa oTHOLIEHHIO ¢€ n-ro auddepenunana d'y k n-i
crenenu auddepenHnnana He3aBUCUMOM IepeMeHHON dX.

Ecnu ¢pyHKIIMS MMEeT MPOU3BOIHYIO 1-20 NOPAOKA, TO TOBOPAT, UTO (PYHKIUS
au(pepeHunpyema n pa3

3ananme 1. Haiitu mpon3BoiHbIE BTOPOTO MOPSIJIKA OT YKa3aHHBIX (PYHKUIUH

Hpumep 1. y(x) = (2x+5)*
Y'(x) =3(2x+5)2  (2x+5)' = 3(2x+5)2 2= 6(2x+5)?
Y'(x) = (6(2x+5)2) = 6 22 x+5): 2 = 24(2x+5)



Ipumep 2. y(x)= € €OSX

COSX
y'(x) = ( e i cosx 4 €'l )= e cosx e (-sinx) = e cosx — sinx)
y'(x) =
(€"i(cosx—sinx] 4 e*|cosx—sinx|'=e*(cosx —sinx) 4 ¢*(—sinx— cosx) =
e[ cosx — sinx—sinx—cosx| = . e sinx

3ananme 1: HaiiTu npou3BoaHbIE TPETHETO MOPSIKA ¥ I'I, ¥ T", ¥ HITI’ ..

*
ecu Y =x"+2x'-3x*- x*- 05x+7

+8x% - 9x? - 2x- 0,5

Pemenne: Y =5%
vl =20x" +24x° - 18x- 2

yI=60x* +48x - 18

v =120x+48 y' =120 y" =y =, =0

3aganue 2: Haiitu nuddepennmansl nepBoro, BTOpOro U TPEThEro NOpsSAKOB PYHKIIMU
¥ =(2x- 33""_

Pemennme: @ =3 {2x-3)* -2dx =6 {2x- 3)‘d.\-,

d?y =12 {2x - 3) -2dx* =24 {2x- 3)dx*

d’y =24 2dx" =48dx"

3ananue 3: 3agaHus AJsl CAMOCTOATEIbHOI PadoThI

1. Haiit npon3BOHBIE BTOPOTO TOPSJIKA:

1) ¥ =3x" - Sx' +2x% - x. 2)¥ =(2x+5)".
1 o 22

3)'IIH x=1: 4)' X+5:

5) }.r:CDS"I.?c; G)y :E-AJ;

7) _y:!':-*"_‘; 8)-1"' =x51n2.\';

9) y =e cosx

2. HaiiTu npou3BOJHBIE TPETHETO MOPSIKA:
X

) = —i 2 .
1) ’ E-Exﬂl;z)y_zln x;g),_v =(2x+3)" 2x+3

3. Haiitu nuddepennnans nepBoro 1 BTOporo nopsakos GpyHkmuun ¥ =e™
4. Haiitu nuddepenunanst mepBoro, BTOpOro U TPEThero NOpsAAKOB (hyHKIIMA:

1) ¥ =2.-‘|."! +._1.=E'I; 2).}-' :,r_-"l‘;
3) Y =x {In x- 1}.

-2
y =de " - Ge

’ YIIOBJIETBOPSET YPABHEHUIO M- 3yl+2y =0

5. Iloka3are, uTo QyHKIUA
Bomnpoce! 1151 caMOKOHTPOJIA:

1. Yrto Ha3pIBaeTCS MPOU3BOIHON BTOPOTO MOPSIAKA?
2. Yro Ha3BIBaeTCs MPOU3BOAHON N — 20 mopsIka?
3. Uro HazwiBaeTcs quddepernuanom GpyHkmnm?

4. Yro HaszpiBaeTcs AuddepeHnnaIoM BTOporo nopsaka?



5. Uro HaszsiBaetcs quddeperuanom N — 2o nopsaka? Io kakoit popmysne oH Beruncisiercs?

IIpakTuyeckue 3ansatus: Ne 3.
HccaenoBanue U mocTpoeHne rpapukoB CJA0KHBIX PyHKIMIA
Hesap npakTuveckoii padoThi:
HAYYHUTHCS UCCIIEAOBATh (YHKIMU U CTPOUTH TPa(UKH C MOMOIIBIO MPOU3BOIAHBIX MEPBOTO U
BTOPOTO MOPSIKOB.

3agauyu npakTH4eckoii padoTbl:

1.IToBTOpUTH TEOPETUUYECKUI MaTEepHa MO TeMEe MPAKTUUECKOU PaOOTHI.
2.0TBETUTH Ha BOIIPOCHI 7S 3aKPEIUICHUS TEOPETUUECKOr0 MaTepurania.
3.BLIIOTHATE 3a0aHu.

Copep:xaHue U M0CJ1€10BATEILHOCTH BbINOJTHEHHS 3a1aHMIi
[Tpu uccnenoBannu QyHKIMH U H3yYEHNUHU €€ CBOMCTB C LIEIBIO MTOCTPOCHUS rpaduka HaX OZIST:
— obnacts onpenenenust Gpyukiuu D(f) u, ecnu Bo3mokHO, 061acTh u3meHenus E(f);
— TOYKH pa3pbiBa GYHKIUHU U TPOMEKYTKH HEPEPHIBHOCTH;
— TOYKH TepecedeHus rpaduka ¢ 0CIMU KOOPIUHAT;
— HPOMEXYTKHM HOCTOSHCTBA (PyHKIUH;
— 4YETHOCTh, HEYETHOCTD, IEPHUOJUYHOCTD;
— KpPUTHYECKHE TOYKH (YHKIUH, TOYKH OKCTPEMyMa, OKCTPEMYMBI, TPOMEKYTKH
MOHOTOHHOCTH;
— TPOMEXYTKH BBITYKIOCTH, BOTHYTOCTH rpaduka pyHKIMH, TOUKH Meperuoa;
— acuMMTOTHI rpaduka QyHKIUY;
— JIONOJHUTENbHbIE TOUKHU (€CJIN ATO HEOOXOUMO).
Crpowutcs rpaduk QyHKIHH. B B
IIpumep.
HccnenoBaTh ¢ HTOMOIIBIO TPOU3BOIHON M MOCTPOUTH rpaduk GyHKIINH
_x?+2x-1
B X
Pemenne:

D(f)=(-o0; 0)U(0;+ )

X =0_ pouxa paspsiBa ll-ro pona (x = 0 — ypaBHEHHE BEpTHKAILHON aCUMIITOTHI)

- + - +
5 4 o ey
-1-+2 0 12
x* +2x-1 o _
0 2 S 0= xe (-1-+/2;0); (-1+/2; + ).
y= pu
2 pa—
0 X+—2X1<0=>XE(—Oo;—l—\/E);(O;—1+\/E).
y< npu

DyHKIMS HY Y€THAA, HY HEYETHAS, T.€. OOILET0 BUA U HENIEPUOAUIECKAs
2X+2)x— (x> +2x-1) x*+1
y' = ( )X —( ) _ )

Haxonum npousBoiHyt0: x° x? IpH BCEX xe D(f) )




CrnepnoBarenbHO, BCIOLY B D(f) (GyHKIMS BO3pacTaer.
DyHKIUS HE UMEET TOYEK IKCTPEMyMa U SKCTPEMYMOB.

o XA, 2
y={ x? )= X
a) mpn ¥ <0 Y"> O cneonarensro, mpn X € (020) rpagyuk pormyrsiit;
6) mpu * >0 Y <0 crenoparensho, mpn X € (0:+%)

a) npsmast X = 0 (ocb Oy) — BepTUKaIbHAS aCUMIITOTA;
0) MmycTh HAKJIOHHAs aCUMITOTA UMeeT BU y = KX + b, Torma

f (X) :“mx2+2x—1_

K =lim A |
X—>0 X X—0 X
2 —_—
b= lim (y—kx) = Iim[x+—2X1—xJ: 2
X—00 X—>00! X

y =X + 2 — ypaBHEHHE HaKJIOHHON aCUMITOTHI

Crpoum rpaduk GyHKIANA

.

3agaHus 1/ CAMOCTOATEIbHON PadoThI

Hccnenyiite cpenctBamu aupdepeHIHanbHOro neuucnenns yskimo Y = F) g HIOCTPOWTE
ee rpapuk

1 BapuanT

y=x’—-5x+4 y=2x3+3x>-5
X 3X

y_ﬁ y:x+2

2 BapuaHT

y=x3+x2-5x+3 y = x3+ 6x°+9X + 4
2X -X

y=x+2 y=x+2

IIpakTnuyeckne 3anaTus: Ne 4.
3agauu Ha BBIYKMCJICHHE HEONpPeIeJeHHOr0 MHTerpaJa

Heab npakTnyeckoi padoThI:

Y4uTh BEIYUCIATH HEONPEIEIECHHBIA HHTETPAIl

3aauyu NpaKkTU4ecKoil padoThbI:

1.IToBTOPUTH TEOpPETUUECKUI MaTepUal M0 TEME MPAKTUUYECKON pabOTHI.
2.0TBETUTH HA BOIPOCHI JIJIsl 3aKPETUICHHS] TEOPETUUECKOTO MaTepHalia.
3 .BEINOIHUTE 3a0aHUS.

Conepmaﬂne M N0CJIeA0BATEIbHOCTh BHINOJIHEHHNS 3aJaHUI



TeopeTuveckuii Kypc
JIro0oit TabmuuHBIN HHTETpa (12 ¥ BOOOIIIE 0001 HEeonpeIeIeHHBI HHTETPAT) UMEET BU/I;

If(x)ai‘x = F(x)+, 20e C = const j
rac - — 3HAYOK MHTCIrpaJia.

Flx MoABIHTETpaIbHAS QYHKIUS (MAIIETCS ¢ OYKBOM «bI»).

dX _ 3pauok muddepennmana. [1pu 3anucu nHTErpaia U B X0J1€ PEIICHHS BAXKHO HE TEPATH
JAHHBIN 3HAYOK. 3aMETHBIN HEJ0UeT Oy/IeT.

f{x}dx — HOABIHTETPAJIbHOC BBIPAXKCHUC WU «KHAYHUHKa» UHTCTpaJIa.

F(X) _ nepeoobpasnas GyHKImA.

Fx+C _ ynoxectso nepBooOpa3HbIX QyHKIUN. He Hy)KHO CHIIBHO 3arpyaThCs

TCpMHHAMH, CaMO€ BaXXHOC, YTO B JIFO00M HCOIIPCACIICHHOM HHTCIPAJIC K OTBCTY IMPHUITIIIFOCOBBIBACTCS

KOHCTaHTa C .

Pemiuth HHTErpas — 3TO 3HAYMT HAWTHU onpeiesieHHYI0 GYyHKINIO Fla+C

HEKOTOPLIMHA NIPpaBUJIaMu, IpUEMaMu U Taﬁ.]]ﬂlleﬁ.

, MOJIb3YSICh

Emie pa3 mocMOTpuM Ha 3aIucCh:
If(x]l.:fx = PR +C
[TocmoTpuM B TaOIUITy HHTETPAJIOB.

d.
JIeBwle yacTu If':X:l x Yy HaC npeBpamarnTcda B Ipyrue q)YHKI_II/II/II FI:JE:I +C .

YrpocTtum Haile onpeiesneHue.

] F(x)dx

Pemuts HeonpeaeseHHbIH HHTETPAJI —9310 3Ha4uT [IPEBPATUTD ero B

onpeaeaeHHYI0 PYHKINIO Flx+C , OJIb3YSICh HEKOTOPHIMH NMPaBUJIAMU, IPHEMAMH H
Tabdauue.
. _[sin rdx=—cosx+C
Bo3emem, Hanpumep, TaOINYHbIN HHTETpaj . Yto
sin xclx
IPOU301LI0? I npeBparuics B GpyHkuupo — F93 A +0

Tak kak nu(])(])epeﬂuupOBaHne U UHTCI'PUHPOBAHUEC — MIPOTUBOIIOJOKHBIC oOlT€panuu, TO
JJI91 JII000H nepBooﬁpa:;Hoﬁ, KoTOopast HalijeHa HpPaBUWJIBHO, CIIPABEAJIMBO CJIeaAylolIee:

(Flx)+C)'= Fix)+0=7(x)

NubiMu ciioBamu, ecyiu npoaudpepeHunpoBaTh NPpaBUJIbLHbINA 0TBET, TO 0013aTEJILHO
AOJIKHA MOJYYUTHCH UCXO0IHAA MOALIHTEIrPAJIbHAA (l)yHKlII/ISI.

Isin rdx=—cosx+C
Bepuemcs k ToMy ke TaOIUYHOMY MHTETPaTy )

YOeaumcs B cripaBeyIMBOCTH JaHHOU (popmysibl. bepem mpon3BoaHY0 OT IPaBOM YacTu:

_ | f | R
(meosx+ L) =—(cos ) + (L) =~(-sn x) +0=sn x _ UCXOJHAsl MOABIHTErpasIbHAs (DYHKIIHUS.
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K ¢pynkuun #(x) BCEr/la IPUIHCHIBAETCS] KOHCTAHTA c. [Tpu muddepenunpoBaHr KOHCTaHTA
BCEr/la MpeBpaliaeTcs B HOJb.
PemmnTh HeomnpeaeJeHHbII HHTErPAJ — 5TO 3HAYUT HAHTH MHOKECTBO BCEX MEPBOOOPA3HBIX,

a He KaKyr-To oJHy GyHKIHI0. B paccmarpuBaeMoM TabinyHOM

—Cosx— —
: K1
npumepe — BUE A + 5, L , T oosxtam 2, TCOSX—E pT.a.— BCe 3TH QYHKIIUU SBIISTFOTCS

Isin xdx
perieHueM UHTEerpaia .
Pemenunii 6eCKOHEYHO MHOTO, TOATOMY 3aITUCHIBAIOT

Isin xdx=—cosx+ 0, s0e T =const
KOPOTKO:

Takum 006pa3om, 1000 HEOTPEIeICHHBIN HHTETPANI JOCTATOYHO JIETKO IPOBEPUTH (B OTIIMYHE
OT MPOU3BOJIHBIX, T/I€ XOPOIIYIO CTOMYIOBYIO MPOBEPKY MOKHO OCYIIIECTBUTH Pa3BE UYTO C TOMOIIbIO
MaTeMaTUYeCKUX MPorpaMMm). ITO HEKOTOpasi KOMIICHCAIIHS 32 OOJIBIIIOE KOJIMYECTBO HHTErPATIOB
Pa3HBIX BUJIOB.

[lepexoauM K pacCMOTPEHHIO KOHKPETHBIX MpUMepoB. Haunem, Kak U npu U3y4eHUU
MPOU3BOHOM,
C IByX MpaBWJI UHTEIPUPOBAHUS, KOTOPBIEC TAKXKE HA3bIBAIOT CBOMCTBAMH JIMHEHHOCTH
HEONPEIENIEHHOTO NHTErpaa:

kridy = k_l-u.::t’x _
I , rae & =coust # (0 _ 1ocrosHHDBIA MHOXKUTENb MOXKHO (¥ HY’)KHO) BBIHECTH 32

3HAaK MHTCIrpajia.

I(uiv]dx:]-udxi]-m?x . N
— MHTErpall OT anredpandeckoil CyMmbl ABYX (YHKIUI paBeH

aHFe6pqueCKOﬁ CYMMC JIBYX UHTCIpaJIOB OT KaXKJI0M (I)YHKLII/II/I B OTACIBHOCTH. HaHHOC CBOMCTBO
CIIpaBCAJIUBO IJIA JIFO0OT0 KOJIMYECTBA CllaracMbIX.

IIpumep 1
Haittn HeonpeneneHHbll HHTETpall. BBIMOTHUTHL MPOBEPKY.

I[x+~.f§—3xj+ c__1 +r.g5]a!’x

x sin‘x
Pemenne:
(1

I(x+ﬁ—3x5+%— 12 +zg5}ix:

¥ smtx

:_I-xci’x+_|-q,l';.:fx—_|-3xjdx+ %—J‘ ax +_I-£g;5.:1!!’xiiJI

x sin  x

ofx

sin ¥ x
L2~ (cctgntig5 x4 C=
- X T —oigx)High . x+ U=
(=2)

= _I-xci’x+_|-x%ci’x—3_|- Xdx+ E_I-x_z.:fx—_l- +f.g5_|-dxi:

7 21
xi-3. 25 +2
&

2
2
= %+§w‘x3 _E — totgx+igh x+ O z0e O = const
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_[(u tvids = Iucix i_l-vdx

1) [Ipumensiem nmpaBuiio . He 3a0p1Baem 3amucath 3HAa4OK

muddepenmmana dx oA KaXabIM uHTErpasioM. [loueMy noa kaxabim? dx _yr0 MOJTHOICHH LI
MHOKHTEJIb, €CIIM PACIIUCHIBATH PEIICHUE COBCEM JIETAIBHO, TO TIEPBHIH IIar CICAYeT 3aucaTh TaK:

I(x+ﬁ—3x5 PR +f.g5}ix=
X

st x
= I (xdx + x.u'f;.:;t’x —3x7dx+ 2;? - _di + f.g5a!’x]
x sn X

_I-kudx = kludx, b=constz10

2) CornacHo MpaBuIly , BRIHOCUM BC€ KOHCTAHTHI 32 3HaKU

uHTerpaigoB. OOpaTuTe BHUMaHHUE, YTO B ITOCIEIHEM CIaracMoM tg>

— 9TO KOHCTAHTA, €€ TaKXKe
BBIHOCHM.
Kpowme Toro, Ha JaHHOM 11are TOTOBUM KOPHH M CTEIIEHU JIJIsi MHTETpUpOBaHMs. TOYHO Tak Ke, KaK U
a2
npu au¢depeHUNPOBAHUN, KOPHU HAT0 NPEACTABUTH B BUE + ?. KopHu u crenenu, koropbie
pacnoJiaraloTcsi B 3HaMeHaTeJle — epeHecTH BBepX.
IIpumeyanue:

B OTJIMYHUC OT IIPOU3BOJHBIX, KOPHHU B MHTCTPAJIaX AAJICKO HEC BCCTJa CICAYCT IIPHUBOAUTD K

a

?
BUIy % , a CTEIIEHU [IEPEHOCUTH BBEPX.

dx
=
Hampumep, ™* + A4 _ 510 rotoBbIii TaGMMUHBIT MHTETpall, U BCIKUE KUTAHCKUE XUTPOCTH
1
ax -
]_____-:j(x?+ﬂjﬂdx
;'xg + 4
Bpojme COBEPILECHHO HE HYXKHBI.
dx
AHanorudHo:~ ¥ — Toxe TaONIMYHBIM UHTETPa, HET HUKAKOTO CMBICIIA TTPEJICTABIATh P00k
dx _
— = I xldx
B BUge = & .

3) Bce unrerpainsl y Hac TaOJIUYHBIC.

Ocy1ecTBisieM MPEeBpaLLEHUE C TOMOIIBIO TaOIUIbI, UCIIOIB3YS (OPMYJIbIL:

n+l 1

1+cm¢—u,j

Ix”dx= il

n+

dx =—ctgx+ T _
cn?x & H_l-cix—x+f:fl

Ocob6oe BHMMaHUE HAZ0 OOpaTUTh Ha (pOpMyNy HHTETPUPOBAHUS CTEIICHHOM

n+l

_I-:Jr;'d dr = +
byHKIHN n+1 , OHa BCTPEYAETCs OYEHb YaCTO, €€ JIy4Ile 3aroMHUTh. ClieyeT OTMETHTD,

Idx:x+C

YTO TaOJMYHBIN HHTETpal — YaCTHBIN CIIydal 9TOM xKe

1
Ia!’x = Ixudx: — 2O =240
(hopmyIbI: 1 :
Kouncranrty € nocrarouno MPUILTIOCOBATH OJAUH Pa3 B KOHIIE BbIPAKEHHS (2 HE CTABUTh UX
1ocJie Kak10ro HHTerpaJia).



a
o a
4) 3anucbiBaeM MOJYyYEHHBINA pe3yabTaT B 0ojiee KOMIIAKTHOM BH/JIE, BCE CTENIEHU BUAA & CHOBA
MIpeJICTaBJIsieM B BUJI€ KOPHEH, CTENIEHH ¢ OTPUIIATENbHBIM [T0Ka3aTesieM — copackiBaeM 00paTHO B
3HAMEHATENb.

[TpoBepka. {71t TOro 4TOOBI BHIIOIHUTH MPOBEPKY HYKHO MPOAU(PEepeHIIMPOBATH MOTYIESHHBIN

OTBCT:
= 2 b 1 f
—+—JF————+¢; x+igh x+C | =
[2 3 2 2T
1 At 2 E 1 G ¢ =2t ' ' '
E(x ) +§ x? —E(x V= x ) Hotgx) g (x) +H(C) =
1 203 5 1 1
=— 2x+= - Zxt-— 6 - (-2 (x7) - +tg5-140
R R L S S A D Arre ol

:x+aﬁ—3x5+%— _12 +ig5
X i X

Honyqua HUCXOJHAasA MOABIHTErPpaJdbHasA (l)yHKIII/IH, 3HA4YUT, HHTCTPal HalgeH IIpaBUJIbHO.

Bpems ot BpeMeHH BcTpedaeTcss HEMHOTO JPYToi MOIX0/ K IPOBEPKE HEOIPeIeICHHOTO
WHTETpaa, OT OTBETa OepeTcs He MPOU3BOAHAS, a Nu(depeHIua:

2 §
d x—+g~u"?—x——i2+czgx+fgﬁ-x+iff
2 3 2 x

Ero Heo6xoammo packphITh, U ¢ POPMaTbHO-TEXHUUECKOW TOUKHU 3PEHUS — 3TO TTOYTH TO K€
camoe, 9YTO HalTH Mpon3BOAHYI0. [luddepeHnman packpbIBaeTcs CIEAYIOIIUM 00pa3oM:
sHauok @ yOupaewm, cripaBa HaJl CKOOKOI CTaBUM IITPUX, B KOHIIE BBIPAKEHUS TPUITHCHIBAEM

MHOKHTETb &7 :
5 &
d x—+3x-'{?—x——i2+cfgx+£g5-x+c =
2 3 2 x

t

2 6
= x—+3w.'"x—3—x——ig+c.ﬁgx+.ﬁg5-x+if dx=
2 3 2 x

B t
3

%(xjj'+%[x5J —%(xﬁ}'— (27 + (etgn) + 225 (20 + (O |dr =

—_l-2x+g-éx%—l-st—(—Ej-(x'3j— +ig5-1+0 |dx =
27T s’z © )
:[x+ﬂ—3x5+£— _12 +.ﬁg§]c£x

XZ 3

Honyquo HCXOJHOC MOABIHTEIPAJIbLHOE BBIPAKECHUE, SHAYUT, HHTCIPAJl HaﬁHeH IMpaBHJIBHO.
JAunddepenumai packpbiBaercs cJelyOImUM 00pa3om:

1) 3HA4OK d youpaem;
2) cripaBa HaJl CKOOKOW CTaBUM IITPUX (0003HAYECHHE MPOU3BOTHOMN);

3) B KOHIIE BBIPAXKEHUS MTPUIHCHIBAEM MHOXKHUTEIb dx
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1

Hanpuwmep: dlax—1=(2x-1)dxr= (2 - 0dx = 2dx

IMpumep 2
HaiiTu HeonpeeneHHbIN HHTETpail. BEIMOTHUTE MPOBEPKY.

Lims- Ay L }(x
w.l'f; 33~\|'{x_4 WJ1- %
Pemienue
1 2 4 1 7
—+xh5-—+ + x=
I{x ‘\E 33\!{1'_4 xn'{l—xg}

dx . -1 1¢ -t o
=[S+ 5[xtdx - 4] x 2dx+~ [ x Fdx+7] =
x 3 1-x*

1, 121 1 4 .
:]n|x|+]115-—x . —x? 4= cx ¥+ Tarcem x+0 =
3 1" 737 1
2 3

= h1|x|+w—8ﬁﬁ—3i+?arcsm x+ O, ede U =consi

x

Ipumep 3
Haittn HeonpeneneHHblii UHTETpajl. BBIMOIHUT NPOBEPKY.

_I-xj(3+4x)2dx

2 2 ) 2 2 2 2 K] 4 {31
[#G+axiax= 29+ 242 +162")dx = [ (927 + 242" + 162" )dx =

2 4 i+ 1 3 1 4 1
=ij dx+24jx3.;fx+1ajx dr=9. —x 4+24. —x +16. 25X +C
7 4 5

(3

= 3x3+6x4+§x5+6",352 &' = const

(@+5) =a* + 2ab+b*

1) Ucnone3zyem Gpopmyiy KBaapaTa CyMMBbI , N30aBISSACH OT CTENEHH.

2
2) BHocum * B CKOOKY, N30aBIISISICh OT IPOU3BEICHUSI.
3) Ucmons3yem cBoOiicTBa JMHEITHOCTH HHTerpaJjia (o0a mpaBuiia cpasy).

n+l

xdx=
4) IpeBparaeM HHTETPaJIbl O TAOIMYHON PopMmyIie I
IIposepka:

+ (e =1
n+1 (7 :I

r

[3x3 +62 +15—6x5 + C] =3 60N+ ?(:ﬁ)' +(C =

&

= 3-3xg+6-4x3+1?-5x4+U:9x3+24x3+15x4 =

=2 (9+24x+16x ) =x(F +2 3 dx + (405 = 2 (3 +40)°

[Tomy4yena ucxoHast MOABLIHTErpaJbHasl (PYHKLIMS, 3HAYAT, UHTErpajl HAUJEH NPABUIIBHO.

IIpumep 4
Haittu HeonpeneneHHblii HHTETpAll. BBIOIHUTL IPOBEPKY.

jxu— 2% dx

Penrenne
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[x(1-2xdx = [ x(1 - 6x+122 - B2)dx = [ (x - 627 +122° - Bx*)dx =

x x x x x ax”
:E—6-—+12-——8-?+C:€—2f+3x4—?+C,352C:consz

IIpumep S
Haiitn HeonpeeeHHbIN HHTErpail. BEIOIHUTE NPOBEPKY.

sz3—¢’?+1

dx
Jx
— 3 L oy L
]-—2;':3 }{x__'_lcfx:_l-{Exg -2t +x j]cfx= 2-%- x4 —%+%-x2+f:’:
x : —
p 2

:%.«\.’x_?—§+2-a\f;_r+i:’, roe O = const

IIpumep 6
Haittn HeonpeneneHHblii HHTETpall. BBIMOIHUTL NPOBEPKY.

25 + 3 x -1
_[—.::t’x

2%
Pemenue
2 _ 1 2 2
Iﬂd}f:]‘ X+Ex g—i .:ix=x—+§-l'xg_lh1|x|+c=
o 2" ox 2 21 g
2

2
:%+3«.ﬂr_—%]n|x|+(f, rae O =const

B nannom MMpUMEpPE MbI UCITIOJIB30BAJIA q)OpMy.]'Iy COKpalmE€HHOI'O

ymHOReHST T Y =a’—3a’bh+3ab’ - &

IIpakTHyeckue 3anaTHsA: Ne S.
3agaun Ha BBIYHCJICHHE ONPeIeICHHBIX HHTEIPaJIoB

Ieap npakTnyeckoi padoTsI:

cDOpMI/IpOBaHI/IC HAaBLIKOB BBIYHCJIICHUS OIIPCACIICHHOTIO MHTCTpaJIa IIpU IMMOMOIIN (I)OpMyJ'IBI

Hgerorona — JleiiOuuma

3agauyu npakTH4ecKoii padoThI:
1.IToBTOPUTH TEOPETUUECKUI MaTEpUal M0 TEME TPAKTUUYECKON pabOTHI.
2.0TBETUTH Ha BOIIPOCHI JIJIS 3aKPEIUICHUS TEOPETUUECKOI0 MaTepuaia.
3.BbINOTHUTG 3a4aHUS.

Conepmaﬂne M N0CJIe0BATEIbHOCTh BHINOJTHEHUA 3aJaHUM

KpaTkue Teopernyeckue cBeIeHHs

Onpeodenennvii unmeepan ¢yuxkyuu f(X) Ha oTpeske [a; b] - 3TO TpeAes, K KOTOPOMY

n
CTPEMUTCS HMHTErpajbHas cymma Z f(C;)AX,, Tpu cTpemiIeHMH K HYIIO AJIMHBI HauOOJIBIIErO

i=1

YaCTHUYHOI'O OTPEC3Ka.



b n
! f(dx = lim Zl“ f (c.)AX. , rae

a - HIKHUH [TpeJie]l HHTETPUPOBaHUsi, D - BepXHUIl Mpeiesl HHTETPHPOBAHHS.

JI1s1 BEIUMCIICHUST ONIPEICTICHHOTO HHTErpajia CIYXUT ghopmyna Hotomona-Jleiibnuya:
b

T f(x)dx=F(x)| =F(b)-F(a).

T'eomempuueckuii cmvici onpedeneHH020 uHme2paa.

b
Ecnu wHTeTpHpyemasi Ha OTpe3Ke [a; b] byaknus y = f(X) HeoTpuUaTeNbHA, TO jf(x)dx

a

b
YHUCIIEHHO PaBEeH TUIONIAIU KPUBOJIUHEHHON Tparenuu: J f(x)dx=S

a

Kp.mp.

3ananue 1. BoluncieHne HHTErPajioB ¢ 00bsICHEHHEM
IIpumep 1.

1
BerurcnuTe onpeneneHHbINA HHTETPall J‘(st +4x® —5x —2)dx.
0

Pemenue.

_1[(5x5 +4x° —5x—1)dx = 5.lfx5dx+ 4.lfx3dx—5_1[ xdx — 2_1[dx = {
0 0 0 0 0

6 4 2
2(5 1° 41" 51 _2'1}0:_4%

5x°  4x* 5x?
+ - —2X
6 4 2

6 4 2

IIpumep 2.

3 d

. X

Brruucnure onpeneeHHslii HHTErpai J ——

° sin” x

1
Pemenue.
3 dx z r r J3 1-/3

=—ctgx® =—(ctg=-ctg—)=——+1=——.

iﬂnzx g|Z (ctg 3 9 4) 3 3
4
IIpumep 3.

e d

. X

Brrancnure OMpPECACIICHHBIN MHTCTpAJl J- >

5 9+ X
Pemenue.
Ucnionb3ys dopmyny (16), momydnm
Toax  Fodx 1. x® 1. 31 17 1. =
j Z:J —— =-arctg_| =c-arctg—-——arctg0=—--—-—- 0=—.
5 9+ X 53 +x° 3 3, 3 3 3 36 3 18
IIpumep 4.

5
Brraucnure onpeneneHHbI HHTETpaj I (4-x)°dx.
4



Pemenue.
Ucnonb3ys dopmyny (20), momyanm

faoapax- @20 @9 @t 1, 1
—4 | —4 —4 4

4

33[[31-[1/16 2. I/IH)II/IBI/I)IyaJIBHLIe 3aJaHuA
Berancnute OHpe,Z[eJ'IeHHHﬁ I/IHTCFpaJ'I MCTOJOM HCHIOCPCACTBCHHOI'O UHTCTPUPOBAHHA

a)-Z[(Bx2 — 2xHix

a)j

a)JZ‘(4x3 —3x2)1x

0 cos?
1 o 11. 2 21,
COS
b)j—XdX 3 \ b)J' dx
16 b)j(l—x) dx ' Jx+3
" . :
a)_[(x I os—xdx )I(Zcos3x)dx
' ;/e 0 22. 0
6dx 2
b)njmcoﬁzx b)j(1+§)8dx )j(l——) dx
1 0
2 . -
a)J3cosxdx a)J'(3x —2x)1|x )_[(1085m6x)dx
3. 3. %, 23.
2 .
0)[ (1-2)" % D) [ b)fl (75X
) :
s 3 L1 f
a)'[ a)j(3sm—xjdx J’
4, OCOS X 14. 3 2 24. cos’ 2X
4
b)j(1+§)8dx b) [ (L-2x) dx b) j (4x° +6X)dx
-1 5
2 V4
a) [ (4x® + 2x dx 4 2
!< )j )I(360052x)dx a)I(SX4 —6x2)1|x
5. 1 3dx 15. o 25. 1
b)j—n [ 2dx b) [ Bx 5
2, X 11 b) -
T s |
: : a)z—d5 X
a)_[(4c032x)dx a)jcosxdx ,J;sin2 X
) 16. © 26. ~
3
b) [ Vox—1dx b) [ (1 2x)* dx b)i(xs _3¢)
2
2



mf@4—x3+2ﬁx

1
b) j 543 dx
0

10.
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a 2
cos® 2x

dx

N

O
~

[
~
N W Oy |y

(3-x2)dx

a) [ (2 sin x)x

18.

b)| (x* +1)dx

a)|sin xdx

19.

b)[ (7 - 2x)* dx

N W O W [N O Oy

mi@3—xhx

[1/3
b) [3sin3xdx
0

20.

a)TQSMxhx
27. o
0 -5

a)i(3 X% + 4x3)jx

T1/8
b) j

I1/4

c0s4x
X

3

a)j@x3—2xﬁx

29. H2/6
4dx
b) j .
COoS‘ 2X

o

a)
30.

BN ——o|

b)j dx

2
o X +4

BrruucnuTs onpeneneHHblii HHTErpajl METOAO0M 3aMEHBI IIEPEMEHHOU
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Ixﬁl+x2dx

0

xdx 1zjl+1nxdx
0 1-x? 1 X
“1n? x ¢ dx
d 13.
! X !%2—4x
0 1
I xdx 14.['“3X‘Ddx
—0 (X2-|—4)3 1/3 3x-1
1 233/In(2 — 3x
| xdx 15. | VIn=3%) 4
0 41(16 + XZ)5 0 2-3X
j dx 16 T sin xdx
514 N3 —4X 212 3 cos® x
x*dx t dx 2
17. 27.
Y1-x° 1'/[2 V1-2x '[
1/4 dX 1/2

1
11.Jx3\/4+5x4dx
0

18. ! e 28. j

19.jl+|nxdx
1

X

2 e1/x
Zl.I 5 dx

1

2 xdx

2
22.! —

© x%dx
23. | ——
!V16x4+1
o x%dx
24, | ——
!%/(x3-+8)4

716
25. ———Egi%i———dx

o §/(1—sin3x)’

S dx
26.
£4V4x+3

x2dx

V31(x® -1)

dx

(2x -1)?

1
29.IX3V4=+5X4dX

0

(2 sin 3x)dx



30, T sin xdx

12 A/COS? X

O V|
x
o
>

—_— 20.
1-x? '[ X~1=1In? x

3aganue2 . BpruucnuTh miomaau GUryp, orpaHMuEHHBIX JTUHUSAMHU (TI0IB3YHTECh arOpUTMOM
peleH s 3a/1a4X Ha BBIYMCIICHUE TJIOUIa U (QUTYPHI)

Bapuant 1.

1) y=x>+2x-3, y=0.

2) y=cosx, y=0, x=0, x=r.
3) y=x*+1, y=10.

Bapuanr 2.
1) y=x%, y=0, x=-2, x-2=0.

2) y=x’-6x+8, y=0.
3) y=x"+2, y=2x+2.

IIpakTuyeckoe 3axanue: Ne 6.
Pemienue mpocreifmx 3a1a4 TeOPUM BEPOSATHOCTEH
Ieap npakTnyeckoi padoTsl:
peleHue 3a/1ad Ha pacyeT BEIOOPOK, ¢ IPUMEHEHHEM IEMEHTOB U (POpMYJI KOMOMHATOPUKH, PA3BUTHE
CaMOCTOSITEIbHOM MBICIIUTEIbHOHN JACATCIIbHOCTH, BBIYHUCIIUTCIIBHBIX HaBBIKOB, TBOPYCCKOT'O
MBIIIJICHUSA CTYACHTOB.

3agauu npakTH4ecKoii padoThI:
1.IToBTOPUTH TEOPETHUECKHUIT MaTepuall IO TeMe NPAKTUYECKOH paboThI.
2.0TBETUTH Ha BOIIPOCHI JUIS 3aKPEIUICHUS TEOPETUUECKOTO MaTepHraIa.
3.BbINOTHUTG 3a8aHUS.
CoaeprxkaHue H 10CJI€J0BATEIbHOCTDH BbINOJHECHHUS 3aJaHHI
1 Bapuanr.
1. Pemnte ypaBHeHue:

A-P=42 P, P,.=132 ‘Al-P..,

2. CKOJTBKAMH CTIOCOOaMHU MOTYT Pa3MECTUTHCS TISTh YEJIOBEK BOKPYT KPYTJIOTO CTOJIa?

3. CKOJBKO JBY3HAYHBIX YMCEN MOXXHO cOCTaBUTh u3 mudp 1;2;5;8;9 Tak 4TOOBI B KakaoMm
YuCe He ObUIO OJIMHAKOBBIX 1U(Dp?

4. B Opurame w3 JBajlaTH NSATH YENOBEK HYXHO BBIICIHTH YeThIpeX JUisi paboThl Ha
ornpeaeneHHOM ydacTke. CKOTBKUMH CIIOCOOaMH 3TO MOYKHO C/IeTaTh?

5. B Baze ¢ Ppykramu nexut 12 nepcukoB 1 9 ciuB. CKOTBKUMHU CIIOCOOAMHU MOKHO BBIOPATh
4 nepcuka u 3 cinuBbI?

6. B xmacce yuatcs 16 manpunkoB u 12 neBouek. J[s reHepanpHON yOOpKH Kiacca TpeOyercs
BBLIEINTE 4 MaTbYMKOB U 3 neBodeK. CKOJIBKAMH CIIOcO0aMU 3TO MOJKHO cIeiiaTh?

7. B smuke umeercs 15 neranelt, cpeau kotopbix 10 okxpamenHsix. COopuIMK Hayaaudy
n3BjeKkaet 3 neranu. HailTu BepoOSITHOCTH TOTO, UTO U3BJICUCHHBIE JICTAIA OKAXKYTCSI OKPAIICHHBIMH.



8. B nexe paborator 10 MmyxxunH u 5 sxeHmuH. [lo TaGenbHBIM HOMEpaM Hayjady oToOpaHbl 7
yenoBeK. HailTu BeposITHOCTB TOTO, UTO Cpel OTOOPAHHBIX JIUI] OKAXKYTCS 3 KEHITUHBI.

9. B ypae 10 6enbix u 5 depHbIX mapoB. CKOIBKUMH CIIOCOOAMH MOYKHO HayrajJ BBIHYTH 3
mapa, 4ToObl 2 11apa OKa3aliuch OeNbIMH, a OJIUH YePHBIM?

10. OTmen TeXHHYECKOTO KOHTPOJII OOHApYXmJ 15 OpakOoBaHHBIX JIaMIT B TAPTHH U3 CIy4allHO
oroOpannbix 200 namn. HailTu OTHOCHTENBHYIO YacTOTY MOSBJICHUSI OPaKOBAHHBIX JIAMIT.

11. IIpn ucnpITaHUM MAPTUX TPUOOPOB OTHOCHTENBHAS YaCTOTA TOAHBIX MPUOOPOB OKa3alach
paBHoi#t 0,8. HAWTH YUCIIO TOJHBIX TPUOOPOB, €CIIM BCEro ObLI0 MpoBepeHo 250 nprudopos.

2 BapHAaHT.

1. Pemute ypaBHEeHME:

P.s=240 ‘P.. A 12 -C.5=55 - A

2. CKONBKUMH CIIOCO0aMH MOXHO PacCTaBUTh Ha MOJIKE CEMb KHUT?

3. CKOJNBKO CYHIECTBYET BapHUaHTOB PACIPEACIICHUS TPEX MPHU30BbIX MECT, €CIIM B PO3BITPHIIIE
Y4acCTBYIOT CEMb KOMaH[?

4. U3 15 uneHOB TypHCTUYECKOW TIpymIbl Hago BbIOpaTh Tpex HIeKYpHbIX. CKOJIBKUMH
croco0aMu MOKHO ¢JIeaTh 3TOT BEIOOP?

5. Ha mnonke croutr 4 sHuukionequu u 11 nerextuBoB. CKOJIBKUMHU — CIIOCOOAMH MOKHO
BbIOpATh MSATh I€TEKTUBOB U JIBE SHIUKJIIONEIUN?

6. B Oubimoreke YuTaTeNIO MPEUIOKWIM HAa BBIOOP M3 HOBBIX NoCTyruieHWd 10 kHur m 4
xypHasa. CKOJIBKUMHU CIOCOOaMU OH MOKET BHIOpATh U3 HUX 3 KHUTHU U 2 KypHana?

7. B ypHe mmeercs 20 mapoB, cpeau KoTopbix 12 kpacHoro nsera. M3 ypHBI Haynauy
M3BJIEKaOT 5 mapoB. HaliTu BEpOSTHOCTH TOr0, YTO W3BJICUYEHHBIE IIAPbl HE KPACHBIE.

8. B maptum u3 15 neraneit umeercs 3 cranaapTHeix. Haymauy otoOpanbl 4 neranu. Haittu
BEPOATHOCTb TOT'O, UTO CPEAN OTOOPAHHBIX J€Tallell pOBHO 2 CTaHJAPTHBIX.

9. B rpynme 20 ronomeii u 10 geBymek. CKOJIbKUMU CITOCOOaMH MOKHO M30paTh TpeX FOHOIICH
U ABYX JIEBYIIEK JJISl yYacCTHsI B CIIETE CTYAEHTOB?

10. ITo nenu npousseneHo 40 BBICTPENOB, MpUYEM 3apeructpupoBaHo 37 nmonaaanuid. Haiitu
OTHOCHUTEJIBHYIO YaCcTOTY IIPOMaxoB.

11. IIpu ucnbITAaHUU MAPTUU TEIEBU30POB OTHOCUTENbHAs YacTOTa OpaKOBaHHBIX TEJIEBH30POB
okazanach paBHOM 0,15. HaliTHM YHMCIO KAayeCTBEHHBIX TEJIEBM30POB, eciau ObuIo mpoBepeHo 400
TEJIEBU30POB.

Bomnpoce! 11 camonpoBepKH.
Uto Ha3bIBaeTcs epecTaHOBKON U3 N 3JIEMEHTOB?
Kakoii cMbic umeer 3amuch n! ?
[To xakoil popmyse BBIYUCIAIOT YUCIIO EPECTAHOBOK U3 N AIIEMEHTOB?
YT0 Ha3bIBACTCS pa3MEIICHUEM U3 N 3JIEMEHTOB 110 K?
[To xako¥i popMyJsie BEIYUCISIOT YHCIIO pa3MEUICHUH U3 N 3IeMeHTOB 110 K?
Yro Ha3bIBaeTCS COUSTaHUEM H3 N 1eMeHTOoB 1o K?
I[To kako# GopmyIie BEIYUCISIOT YUCIIO COUCTAHUN U3 N 3JIeMEHTOB 1o K?
Kakoe coObITHe Ha3bIBAIOT TOCTOBEPHBIM?

© oo Nk wdPE

Kaxoe coObITHE Ha3BIBAIOT HEBO3MOKHBIM?

[EEN
o

JaiiTe onpeeneHue mpoOTUBOIMOIOXKHBIX COOBITHH.

e
A

ChopMynupyiiTe KJIaCCUIECKOE ONPEICICHIE BEPOSITHOCTH.
. Uemy paBHa BEpOSTHOCTH JIOCTOBEPHOTO COOBITHSI?

[EEN
w

. Uemy paBHa BepOATHOCTb HEBO3MOXKHOT'O COOBITHS?



14. KakuM HepaBeHCTBaM YOBJIETBOPSET BEPOSITHOCTD JTFOOOT0 cOOBITHSA?
15. Yto Ha3bIBaeTCSI OTHOCUTEIBHON YaCTOTON COOBITHA?

IMpakTnyeckoe 3ananue: Ne 7.
JeiicTBUS HAA MaTpULIAMM
Heap npakTnyeckoi padboTsl:
— 3aKpenuTh 3HAHUS O MaTpHUIlax;

— 3aKpClIUTbh YMCHHUC BBINIOJIHATH [[ef/'ICTBI/ISI Haa MaTpulamu.

3aiauyu NpaKkTU4ecKoii padoThbI:
1.IIoBTOpUTH TEOPETUUECKUIA MaTepHa MO0 TeME MPAKTHIECKOU pabOTHI.
2.0TBETUTH Ha BOIPOCHI JJIs1 3aKPETUICHHS TEOPETUUECKOTO MaTepHala.
3.BbInoaHUTE 3a1aHUA.
CoaeprkaHue H 10CJI€J0BaTeIbHOCTH BbINIOJHEHHUS 32 JaHUI
3aganue 1. [IucbMeHHBIH ONPOC TEOPETHYECKOT0 MaTepHaia
1. Onpenenenue maTpulbl U ee 0003HAUYEHUE.
2. JluneiiHble onepanyy HaJ MaTpHUIlAMHU (CI0KEHHE MAaTPUIl U YMHOKEHHE MATPUIIBI Ha
YHCJIO)
3. YMHOXXeHHe KBaJpaTHBIX MaTPHUIl TPETHETO MOPAIKA.
4. TlpaBuia yMHOXEHUS MPSIMOYTOIbHBIX MATPHIL.
5. Bwupael maTpu.
6. PaBuble MaTpulbl. TpaHCTIOHUPOBaHHAs MaTPULIA.
7. YMHOXEHHME KBaJIpaTHBIX MaTPUL BTOPOIO MOPSIKA.
8. CBoiicTBa yMHOXEHUS MATPHIL.
3amanne 2. BoINoJTHATH AeHCTBHSA

2 -1 5
1. Haiitu Matpuily, IpOTHUBOIOJIOXKHYIO MaTpuie A = (O 4 3}.

Pemenue. 51 HaxoXkA€HUS IPOTUBOIOJIOKHOM MaTpUIlbl yMHOXKaeM MaTpully A Hak = -1: - A

(-2 1 -5
0 -4 -3/

2. Haiitu nuneinyto komOuHanuto 3A - 2B, ecinu

2 -4 0 4 -1 -2
A=|-1 5 1 |,B=|0 -3 5
0o 3 -7 2 0 -4
Pemenne. CHauaia HaxoauM npou3BeAcHne A Ha K1 =3 1 B Ha k2 = -2:
6 -12 0 -8 2 4
3JA=|-3 15 3 [,-2B=]0 6 -10|.
0 9 =21 -4 0 8
Teneps HalEM CyMMY ITOJIy4EHHBIX MAaTPULL:
6-8 —-12+2 0+4 -2 -10 4
3A-2B=|-3+0 15+6 3-10 |=|-3 21 -7
0-4 9+0 —-21+8 -4 9 -13



0 -1 2
2 1 1 31
3. Haiitu npoussenenue AB, ecnu A = 3 : ,B=12 1/.
1 0
3 1
0-3+(-1D-2+2-1 0-1+(=1)-1+2-0 0 -1
2:3+1-2+1-1 2-1+1-1+1-0 9 3
Pemenne. AB = =
3-3+0-2+1-1 3-1+0-1+1-0 10 3
3-3+7-2+1-1 3-1+7-1+1-0 24 10
4. Haiitu npousBenenue AB:
32 1 -1 2 10
a) A= ,B=|2 0] Ortser: :
0 1 2 8
-3 1
3 0 10 2 -3 0 9
6)A=| 0 -1|, B= OtBer: | -2 -1 0
2 10
-2 5 12 5 -6
) 2 -1 -7 4
5. Beruucints C = A+ 2B, rne A = ,B= .
0 3 5 -3
-10 3
OTBeT: .
10 3
1 2 1 4 1 1
6. Haiitu AB-BA, tne A=(2 1 2|,B=[4 2 0
1 2 3 1 2 1
6 -4 -5
OtBer: |6 -2 —4/|.
9 5 -4
2 3 4 100
7. Haiitu AE, eciu A = s _1 6 ,E=10 1 0
0 0 1
2 3 4
OTBeT: .
5 -1 6
6 -4 0 -1
0)3A+2B,ecru A=|3 -2[,B=|-2 5
-1 5 4 0
18 -1
OtBet: | 5 4
5 15

3ananue 3. CamocrosiTtesqibHas padora

1. Haiitu npoussenenue AB:



210
a)A= ,B=
(3 1 lj

2
4 5
1| Orser: .
i
2
11 0 0
0) A= OrtBerT: :
11 0
-1

2

2 -1 0
2. Haiitu 34-2B, eciin A = 3 ,B=12 0
1

2 1
-3
-4 4
Ortser: .

[N\ R

1 00 2 1
3. Haiitu EA,ecrm E=|{0 1 0|, A=|-1 4
0 0 1 5 =2
2 1
Otget: | -1 4
5 =2

IIpakTuyeckoe 3aganue: Ne 8.
Pemenue cucrem JIMHEHHBIX aIre0panvyecKuX ypaBHeHUl pa3Ii4HbIMU CIIOCOOaMHU
Heab npakTnyeckoii padoThI:
3aKperIsTh HaBbIKU PEIICHUs YPAaBHEHUHN pa3HBIMU CIOCO0aMu

3agauu npakTH4ecKoii padoTbl:
3aKperIsTh HaBbIKU PEIICHUs YPAaBHEHUHN pa3HBIMU CIOco0aMu

MarepuaibHO — TeXHHYeCKOe OCHallleHUue padouyero Mecra:

UHCTPYKTUBHBIE KAPTOUKH K MIPAKTUYECKOH paboTe (Ha KaXKIO0ro y4alerocs), TaOJIn4Ky ¢
Ha3BaHUEM IpPYIII, CUTYyallHOHHbIE 33J]au, KApTOUKU-3aaHUs TI0 BapUaHTaM JJIs1 KOHTPOJIS
YCBOEHHOI'O MaTepuaia.

dopma KOHTPOJISI 3HAHMIA: CaMOCTOsATENbHAs paboTa

CoaepikaHue H M10CJI€10BaTeIbHOCTH BbINOJHEHHS 3aJaHUI

3aganue 1. [Ipumepsr CJIAY merogom I'aycca
B nanHOM pasnene Ha Tpex pa3iIMYHBIX NPUMEpax IMOKaXkeM, Kak MeronoMm ['aycca MokHO

pemnts CJIAY.

ITpumep 1. Pemuts CJIAY 3-ro nopsaxka.

2r4+y—2 = 8
—Br—y+2z = -11
2rxt+y+2z = -3

O6uyIM K03 duimenTs! npu L Bo BTOpoii 1 TpeTheil cTpoukax. Jis 9TOro JOMHOKHM UX Ha
2/3 1 1 COOTBETCTBEHHO U CIIOKHUM C TIEPBOM CTPOKOIA:



2r 4y —z
1 1
Ytz =
2y +z

Tnce|we OO0

Teneps 06HymUM Kod(duuuenT npu Y B TpeThbeil cTpoke, JTOMHOKMB BTOPYIO CTPOKY Ha 6 u

BBIYHTAS U3 HEE TPETHIO:
2r+y—2z = 8
2y+2z = 4
z = -1
B PE3yJIbTAaTC MBI MMPUBCIIN HUCXOAHYIO CUCTCMY K TPCYIOJIbHOMY BHAY, TCM CaMbIM 3dKOHYHMB
HepBBIﬁ 9Tall aJiropuT™Ma.
Ha BTOpOM 3Tarne paspeimm MmoJiydeHHbIe YPaBHEHHS B 00OpaTHOM IOPSIIKE.
HNmeem:

z=—1lm TPETBLETO;

y=23 U3 BTOPOTO, MOJICTABUB MOJYyUYEHHOE Z;

T = 2 u3 nepBoro, MOJCTABHB MOTyYCHHbIE Z 1 Y.

B cnydae, ecnu uMcno ypaBHEHMIl B COBMECTHOM CHCTeME MOJYYHJIOCh MEHBIIE YHCIa
HEU3BECTHBIX, TO TOTJa OTBET Oy/ET 3aluChIBaThCs B BUAE (DyHAaAMEHTAIbHONW CUCTEMBI PELICHUH.

[Ipumep 2. Pemute Heonpenenennyo CJIAY 4-ro nopsnka:

[Tpumep 3. Pemute CJIAY 4-oro nopsiaka.

VYcnosue:

{ x1—2x2—x3+x%=1
xI—-8x?2-2x3-3x*=-2

L 2xt+2x2 - x3+7x4 =7
xt+x2+2x3+x4=1

[lepenumem cucreMy JIMHEWMHBIX anreOpanyecKuxX YpaBHEHHM B MaTpUuHyio ¢Gopmy.
[TonyumnTcst Matpunia 4x5, cieBa OT pa3aeUTEIIbHON JTUHUU CTOSAT KOA(DPHUITMEHTHI PU MEPEMEHHBIX, a
CIpaBa CTOSIT CBOOOHBIC WICHBI.

1-2-11|1

1-8-2-3|-2

22-17|7

11211

IIpoBeném cienyronme AeHCTBUSA:

a) U3 BTOPOI CTPOKH BBIYTEM MEPBYIO CTPOKY (CTpoka 2 — cTpoka 1);

0) U3 TpeTheil CTPOKHU BBIUTEM MEPBYIO CTPOKY, YMHOXKEHHYIO Ha 2 (cTpoka 3—2 X cTpoka 1)
B) U3 YETBEPTOW CTPOKU BBIUTEM IEPBYIO CTPOKY (cTpoka 4 — crpoka 1). [Tomyunm:
1-2-11]1

0-6-1-4|-3

061515

033010

[IpoBeném cienyromnme AeHCTBUS:

a) K TPETheH CTpOKe MpuOaBUM BTOPYIO CTPOKY (CTpoka 3 + cTpoka 2);
0)ueTBepTyIO CTPOKY mojenum Ha 3 (cTpoka 4 = ctpoka 4 / 3). Ilomyunm:
1-2-11]1



0-6-1-4|-3

0001|2

01100

[IpoBeném cienyromnme AeHCTBUS:

a) YEeTBEPTYIO CTPOKY MIOCTABUM Ha MECTO BTOPOW CTPOKH;

0) TpEThIO CTPOKY MOCTAaBUM Ha MECTO YETBEPTOU CTPOKH;

B) BTOPYIO CTPOKY ITOCTaBUM Ha MECTO TpeTbel cTpoku. [Tomyuum:

1-2-11]1

011010

0-6-1-4]-3

0001|2

K Tpetbeit cTpoke npubaBuM BTOPYIO CTPOKY, YMHOKEHHYIO Ha 6 (CTpoka 3 + 6 X cTpoka 2).
[Tonyunm:

1-2-11]1

011010

005-4|-3

00012

IIpoBeném cienyronme AeHCTBUSA:

a) K TPeThell CTpoKe NpHOaBUM YETBEPTYIO, YMHOKCHHYIO Ha 4 (cTpoka3 + 4XcTpokad);

0) 13 IIepBOii CTPOKH BBIYTEM YETBEPTYIO CTPOKY (CTpoka 1 — cTpoka 4);

B) TPETHIO CTPOKY mojenuM Ha 5 (cTpoka 3 = ctpoka 3 / 5). [Tomyunm:

1-2-11]1

011010

0010|121

00012

IIpoBeném cienyronme AeHCTBUS:

a) U3 BTOPOil CTPOKH BBIYTEM TPETHIO CTPOKY (CTpoka 2 — cTpoka 3);

0) K IepBoii cTpoke MpudaBUM TPEThIO CTPOKY (cTpoka 1 + crpoka 3). [Tonyunm:

1-200]|0

0100]-1

0010|121

000112

B) K nepBoii ctpoke nprbaBuM BTOPYIO CTPOKY, YMHOXKEHHYIO Ha 2 (cTpoka 1 + 2 x cTpoka 2).
[Tonyunm:

1000]-2

0100]|-1

0010|121

0001|2

B n1eBoif yacTu MaTpuIlbl 10 TJIAaBHOM JUAroHa M OCTAJIUCh OJHHU €AUHUIIBL. B mpaBoMm cronbue
MOJTy4aeM pelLIeHHUE:

X1=-2
X2 =-1
x3=1
X4=2

IIpakTnyeckoe 3aganue: Ne 9.
JAu¢ppepeHupoBaHHbIN 3a4eT



Bapuanr 1.
1. Haiigute npousBoanyo f(X) ecnu:
a)f(x] = sindx —cos4x fx)=tg(x+5)

2. Haiinure TaHreHe yria HaKJIOHa KacaTeabHOU K TpaduKy QyHKITHN:
0 s

— X
Y=Clg Xy oukec abcruccoi 4
2.Hanummre ypaBHEHUE KacaTelbHOU K rpaduKy pyHKIIHH:

™
2)

y=sinx+ 1BTque(2*

3.Pemuts 3amauy

Haiinure ckopocTh M YCKOPEHUE B YKAa3aHHBIE MOMEHTHI BPEMEHU JJI1 TOUKH, ABUKYILIEHCS
MPSMOJIMHENHO, €CIU ABUKEHUE TOUKH 33JaHO YPABHEHUEM:

S=t*+5t2+4, t=2

5. HaiiTi mpoMeXxyTKi MOHOTOHHOCTH (DYHKITUH

y=x"—16x

6. Haiiti TOUKH SKCcTpeMyMa (QyHKIIHA

y=x"—9x*+24x — 12

R
7. HaiiTu HauGoJbllee ¥ HauMeHblIee 3Hadenue Gpynkuuu Y = X 6x + 13

x€[0; 6]

8. HaiiTu Touky nepern6a, IpOMEKyTKH BHITYKIOCTH KPHBOi F — ¥ —x
2 30 -1 0 3

9. Haiitu matpuny C=A+3B,ecru A=|-2 1 8|, B=| 2 4 1
2 4 3 1 30

10. PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHOM MaTpPHUIIBL.
11. PemnTh cucteMy JIMHEHHBIX ypaBHEeHUH 1o ¢popmynam Kpamepa.
12. PemuTh cuctemy JIMHEHHBIX ypaBHeHU MeTooM ["aycca.

X +2X, = X5 =1,
2X, — X, + X3 =5,
33X, +2X, + X3 = 1.

13. B xopoOke umeercs 10 xopommx netaneit u 5 6pakoBaHHbIX. Haynauy u3 KopoOKH U3BIEKaeTCs
oJlHa jeTaib. HaliTu BepOsATHOCTh HACTYIIJICHUS COOBITUSL A — U3BIICUCHHAS JIETallb — XOPOIIIasl.

14. OmgHOBpeMeHHO OpocaroTCst TpU MOHETHL. HaliTH BEpOSTHOCTH TOTO, YTO Ha JABYX M3 HUX BBINAJIET
“open”.

15. B xopobOxke 6 Genbix mapoB U § kpacHbIX. Haymady omHOBpeMeHHO u3BieKkaroTcs 3 mapa. Haitu
BEPOSITHOCTH, TOTO, YTO CPEIN HUX OYIYT:

a) nBa OeNbIX 11apa;

0) HE MeHee OJTHOTO OeToro.

16. ITycTh McTIbITaHUE COCTOUT B U3BJICUEHUH KapThl U3 Kool CoObITHE A — M3BJIEUYEHA * KApTUHKA”,
coObITHE B — n3BiieueHa “7”. BbISCHUTD, SIBIAIOTCS U COOBITHS A 1 B HE3aBUCHMBIMU.

17. JlBa cTpenka OJHOBPEMEHHO BBICTPEIMBAIOT B MHUIICHb. BEpOSTHOCTh MOMaaHus IS IEPBOTO
ctpenka paBaa 0,6, myist BToporo — 0,8. HailTi BepoSTHOCTh TOTO, UTO B MUIIIEHU OY/IET:

a) oJHa TPOOOUHA; 0) xoTst ObI 0JTHa TPOOOMHA.



Bapuanr 2.
1. Haiimure nmpousBoanyio f(X) ecnu:

of (X) = sin3x —cos3x g f(x) = 2tg(2x - 5)

2. HaiiguTe TaHTEHC yIJIa HaKJIOHA KacaTelIbHON K rpaduKy ¢ yHKIIHM:

i s
—_ XxX=——
y=ctg3x B TOYKE ¢ abcuuccoi 12
3. Hanmmute ypaBHeHHE KacaTelbHOH K rpaduky QyHKIUU:
™
- =1
y=—cosx+ lBTque(z’ )

4. Pemwuth 3amauy:
Haiigure ckopocTh M YCKOPEHHE B yKa3aHHbIE MOMEHTBI BPEMEHH IS TOUKH, JIBUXKYIICHCS
MPSMOJIMHEIHO, €CIIN JABM)KCHHUE TOYKH 33]]JaHO YPAaBHEHUEM:

S= ‘\E, t=1

5. Haiitu mpomexxyTK MOHOTOHHOCTH (DYHKITHH

y=x'—4x+3

6. Haiitu Touku s3xcTpemyma QyHKINH

y=x"—2x—3

7. Haiitu HanGonblee ¥ HAUMeHbIIee 3HaueHue GyHKuun Y = 8 — 0.5x
(€[-2;2]

8. Haiitu Touku nepern6a, IPOMEXYTKHU BBITYKJIOCTH KPUBOM

y=x*—12x° + 54x* — 50

2 30 -1 0 3
9. Haiitu matpunty C=2A-B,ecom A=|-2 1 8|, B=| 2 4 1
2 4 3 1 30

10. Pemmth cucTeMy JIMHEHHBIX YPAaBHEHHI METOJAOM OOpAaTHON MaTPHIIBL.
11.Pemmth cuctemMy TMHEWHBIX ypaBHeHU# 1o popmynam Kpamepa.
12.Pemmth cucteMy JTMHEWHBIX YpaBHEHHUI MeTo oM ['aycca.
X, — X, +2X; =2,
X, +2X, =X, =7,
2X, + X, —3X; =5.
13. B kopoOke mmeercst 10 xopommx aeranei u 5 OpakoBaHHBIX. Haymauy u3 KOpoOKH H3BICKACTCS
oJHa fetanb. HaliTu BeposSTHOCTh HACTYIUIEHUS COOBITHS A — U3BJICUCHHAS AETallb — XOPOLIasl.
14. OxgHOBpeMeHHO OpocaroTcst TpU MOHEThl. HaliTi BEpOSTHOCTH TOTO, YTO Ha JABYX M3 HUX BBINAJET
“open”.
15. B kopobOke 6 6enbix mapoB U 8§ kpacHbIX. Haynauy ogHoBpeMeHHO u3BiekatoTcs 3 mapa. Haiftu
BEPOSATHOCTH, TOTO, YTO CPEIU HUX OyIyT:
a) Ba OeJbIX 1Iapa; 0) HE MEHee OJHOTO OeIToTO.
16. IlycTh wWcHBITAaHME COCTOUT B M3BJICUEHWU KapThl W3 Kojoabl. CoObitue A — wu3BIeYeHa
KapTUHKA”, coObITHE B — n3BiedeHa 7. BBISICHUTD, SBISIOTCS U COOBITHS A 1 B HE3aBUCUMBIMHU.
17. JlBa cTpenka OJHOBPEMEHHO BBICTPEIMBAIOT B MHUIIEHb. BeposSTHOCTH momagaHus Ui MEPBOrO
crpenka pasHa 0,6, ans BToporo — 0,8. HaifTu BeposSTHOCTb TOr0, 4TO B MUILIEHHU Oy/IeT:
a) o/1Ha IPOOOUHA; 0) xoTs OBl 0JTHA TPOOOUHA.



5. KPUTEPUU OLIEHKHW 3HAHUHM OBYYAIOIIIUXCS ITPU BBIITIOJIHEHUA
INPAKTHUYECKHUX PABOT.
O1eHKa TeopeTHYECKHX 3HAHMH
Ouenka 5 — «OTJIMYHO» BBICTABJIAETCS, €CIM OOYyJArONIUICA UMEeT rIyOOKHe 3HaHUs y4eOHOTO
Marepuaia mo TeMe MPaKTHYECKON paboThI, TOKa3bIBACT YCBOCHHE B3aUMOCBSI3HM OCHOBHBIX TMOHSATHH

HCIIOJIb3YCMbBIX B pa60Te, CMOT" OTBCTUTH HA BCC YTOUYHATOMIUEC U JOIMMOJHUTCIIbHBIC BOIIPOCHI.

Onenka 4 — «XOpOIIO» BBHICTABIISACTCS, €CITU OOYYAIOMIMICS TOKa3ajd 3HaHHE Yd4eOHOro
MaTepuajia, YCBOMJI OCHOBHYIO JIMTEPATypy, CMOI OTBETUTb MOYTH IIOJIHO Ha BCE 3aJaHHbBIC
AOMOJHHUTCIBHBIC U YTOYHATOIIHUE BOIIPOCHI.

Ouemca 3 - «YOOBJICTBOPUTECIIbHO» BBICTABIIACTCA, CCIHU 06yanOHIHﬁCH B IICJIOM OCBOUII
Marepual HpaKTH‘leCKOﬁ pa6OTBI, OTBCTHUJI HE HA BCC YTOYHAIOINHE U JOIIOJITHHUTCIBHBIC BOIIPOCHI.
OHeHKa 2 - «CHCYOOBJICTBOPUTEIILHO)»  BBICTABJIACTCA 06yqafomeMyc;1, €CJIH OH HMCECT

CYIIECTBEHHbIE MPOOEbl B 3HAHUSAX OCHOBHOI'O yU€OHOT0 Marepuasa NpakTHYeCKOH paboThl, KOTOPBIH
IIOJIHOCTBIO HE PACKPBLI COJEpPKAHUE BOIPOCOB, HE CMOI OTBETUTh HA YTOYHSIOIIHME H
AOIOJIHHUTCIIbHBIC BOITPOCHI.

Onenka NpakTHYeCKUX HABbIKOB

Onenka «5» - craBUTCS, €CIM OOYYarOUIUIICS AEMOHCTPUPYET 3HAHUE TEOPETHYECKOIO M

[IPAaKTUYECKOI0  Marepuaja I0 TEME MPAaKTUYECKOM paldoThl, ONpeleNsieT B3aUMOCBSA3H MEXAY
MOKa3aTe/sIMU  3a7a4¥, AAE€T IMPaBUIBHBIA QJITOPUTM DEIUICHHS, ONpPENEIAeT MEKIUCLUIUIMHAPHbIE
CBSA3U 110 YCJIIOBHIO 3a/1aHMUS.

Onenka «4» - CTaBUTCs, €CIM OOYYarOLIUiiCs AEMOHCTPUPYET 3HAHME TEOPETUUYECKOTO M
MIPAKTUYECKOT0 MarepHaja 1o TeMe MPAKTUYeCKoi paboThl, AONYyCKas HE3HAUUTENIbHblE HETOYHOCTU
IIpY PEUICHUH 337a4, UMesl HENOJIHOE ITOHMMAHME MEXIMCUUIUIMHAPHBIX CBA3EH IPU IPAaBHIBHOM
BBIOOpE aNTrOpuTMa PEeIICHUS 3a1aHHsl.

Onenka «3» - craBUTCA, €CIM OOYYaIOUIMICS 3aTPYAHSETCS C MPAaBUIBHOH OLIGHKOM
MpeNIOKEHHOW  3aJaud,  JaeT HENOJHBIM  OTBET, TpeOymloIIWi  HABOJIALIMX  BOIPOCOB
npernojiaBaTensi, BbBIOOP AITOPUTMA pPELICHMs 3a/aud BO3MOXKEH IMPU  HaBOAALIMX  BONpOCax
MIPENoAaBaTelIs.

Onenka «2» - craBUTCd, €CIM OOydYaloLIMiics JaeT HEBEPHYIO OLEHKY CUTYaIuH,
HENpPaBUJIBHO BHIOMPAET alrOpUTM ACUCTBUIA.

6. METOJUWYECKHAE PEKOMEHJIAIIUH IO BHIITOJTHEHUIO CAMOCTOSTEJIBHOMN
PABOTbHI OBYYAIOIIIUXCHA

Mertonuyeckue peKOMEHIAIMM pPa3padOTaHbl B COOTBETCTBUU C MPOTrpaMMON y4eOHOI
mucturmuael EH.01 Marematnka ¥ mpenHasHadeHbl s oOydaromuxcs crenuainbHoctu 34.02.01
CecTtpuHCKOE A€o

CamocTosTenpHas paboTa BBIMOIHSAETCS 00ydJaloImMMCs 0 3aJaHHI0 TperoaaBarens, Ho 0e3

€ro HemocpeacTBeHHOro yuactusa. CamocTosTenbHas paboTa OOyYaromIMXCsl, OKa3bIBAIOIIAs
s¢pdexTuBHOEC BIHMSHUE Ha (OPMHUPOBAHUE JIMYHOCTH OyIyIIET0 CHIENHAINCTa, IUIAHUPYETCS
00yJaronuMcsl caMoCTOSATEIbHO. KaKIplii 0OyJaromIuiicss caM OMpeieisieT PeKUM CBOCH padOThl H
Mepy Tpyla, 3aTpauyuBaeMOro Ha OBJIaJICHHE Y4YEOHBIM COJIEp)KaHHEM IO Kaxaod mucruruinHe. OH
BBITIOJTHSET CAMOCTOSTENBHYIO pa0oTy 1O JTUYHOMY, HHINBHIyaTbHOMY IUIaHY, B 3aBUCUMOCTH OT €T0
MOATOTOBKH, PACIIOIAraeMOT0 BPEMEHH U IPYTHX yCIOBUI.

Bo BpeMsi caMOCTOSITENbHOM MOATOTOBKHA 00yYaIOUTHECs JOKHBI ObITh 00ECIIeUeHbI JOCTYIIOM
K COBPEMEHHBIM MPOEeCCHOHATBHBIM 0a3aM JIaHHBIX, K THGOPMAIMOHHEIM pecypcam cetu UHTepHeT.

O0beM BpeMeHH, OTBEJICHHBIN Ha CAMOCTOSITENIbHYIO pa0oTy, IpeaCTaBIsIeT co00il Jorndeckoe
MIPOJIOJKCHHE ayTMTOPHBIX 3aHSATHH.



B xoxe camoctosTenbHOM paboTel mpu u3ydenuun aucuuiuinael EH.01  Martemaruka
o0yJaromuMcs: peKOMEHIyeTcsl 00paTUTh BHUMAHUE HA CIIEAYIOLINE OCHOBHBIE BOIIPOCHI:

Omnpenenenue MPOU3BOTHON (PYHKITUH.

[IpaBuia HaXOXACHUS TPOU3BOIHON PYHKIUU.

Kakne ¢pynkunn Ha3piBatoTCs 1udepeHnpyeMbIMH.

Kakas ¢yHKIMS Ha3bIBaETCS CIOKHOM.

Kak HaiiTu mpon3BOIHYIO CIIOKHOM (PYHKITHH.

Uto Ha3bIBAETCS MPOU3BOAHON BTOPOrO MOPSIAKA.

Uto Ha3bIBaeTcs MPOU3BOIHOM N — 20 MOpsAKA.

Urto Ha3zwiBaeTcs nuddepeHmaiom QyHKIuu.

Uro HazbiBaercsa quddepeHianoM BTOPOro nopsaKa.

10. Yro HazwiBaetcs auddepenunanom N — 2o nopsaka. [To kakoit popMye OH BEIYUCISICTCS.

©OoN R wDdE

11. Ocnoruble npaBuia auddepeHnrpoBaHus

—  IPOU3BOJHASA CYMMBI WIIM PA3HOCTH ABYX  (DYHKIMIA

—  NPOW3BOJHAS MPOM3BEACHUS PYHKIUH

—  NPOW3BOJHAS YaCTHOTO (PYHKIUH

—  TNIPOU3BOJHAS CIIOKHOW (QYHKIUU

12. [aiite onpenenenue MakcuMmyma (MUHUMYMa) GYHKIIUU B TOUYKE. UTO MOKHO CKa3aTh O
3HaKe MpUpameHnst QyHKIMHA B JOCTATOYHO MAJIOH OKPECTHOCTH TOUYKHA MaKCUMyMa
(MUHUMYMA).

13. KakoBbI HEOOXOIMMBIE YCIOBUS CYIIECTBOBAaHUS dKcTpemyMa pyHkiun. KakoB ux
T€OMETPUUYECKHUI CMBICII.

14. KakoBo mpaBHJIO HAXOXKAECHUS HAUOOJBILIEr0 U HAMMEHBIIIEr0 3HaYeHUH (QyHKIIMH Ha
OTpe3Ke.

15. JlaiiTe onpeneneHne BBITYKJIOCTH (BOTHYTOCTH) KPUBOM HA IPOMEKYTKE.

16. KakoBo nmpaBHiIO OTHICKAHUSI UHTEPBAJIOB BBITYKIOCTH U BOTHYTOCTH KPUBOI.

17. Touka neperu6ba kpusoii. Kak ee HailTh.

18. Uro Ha3bIBAIOT ONpeelIeHHbIM HHTErpaioM (ynkiuu f(X).

19. B 49em COCTOHT TeOMETPHUSCKUN CMBICT OIPEICICHHOTO HHTETpaIa.

20. Chopmymupyiite HeoOXoauMoe ycinoBue uHTerpupyemoctu ¢pyukiuu f(X) Ha otpeske [a,b].
21. ChopmynupyiiTe HECOOXOJMMOE U IOCTATOYHOE YCIOBUS HHTerpupyeMocty pynkuuu f(X)
Ha oTpeske [a, b].

22. 3anuimmMre CBOMCTBA ONPEAEICHHOr0 HHTErpaa.

23. Yto Ha3bpIBaeTCs MEPECTAaHOBKON U3 N JIEMEHTOB.

24. .Kaxoii cMbIcT uMeeT 3amuch Nl .

25. .Ilo xakoii popmMysie BBIYHCISIOT YUCIO MEPECTAHOBOK U3 N 3JIEMEHTOB.

26. Yro Ha3pIBaeTCS pa3MEIIeHHEM M3 N 3JIEMEHTOB 110 K.

27. Tlo xako# GpopMysie BEIMHUCISIOT YUCIIO Pa3MEIIeHHA 13 N 3JIEMEHTOB 110 K.

28. Urto Ha3bIBaeTCs COUYETAHHEM M3 N 3JIEMEHTOB 110 K.

29. .Ilo kakoii (hopMyIie BBIYUCIISIOT YUCIO COUYETaHUI U3 N 3JIeMeHTOB 10 K.

30. Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM.

31. Kakoe coObITHE Ha3bIBAIOT HEBO3MOKHBIM.

32. [laiite onpeneneHne MpOTHBOMOIOKHBIX COOBITHH.

33. CdhopmynupyiiTe KIIaCCHUECKOE OIPeIeJICHIE BEpOSTHOCTH.

34. Yemy paBHa BEpOSTHOCTB JOCTOBEPHOTO COOBITHS.

35. Yemy paBHA BEpPOSTHOCTH HEBO3MOXKHOTO COOBITHS.



36. OmnpeneneHne MaTpUIlLl U €€ 0003HAYCHHUE.

37. JluneliHble orepaniyd HaJ MaTpHIlaMHu (CIOKEHUE MaTpHUI] U yYMHOXKEHHE MATpHUIIBI Ha
YHUCIIO)

I[Ipy  w3ydyennu  aucuumuasl  EH.01 Marematuka  pekoMeHAyeTcs — cieayromias
MOCJIEIOBATEILHOCTh O0YUYEHUs: BHavYaie oOyJaronuMcs HEOOXOAUMO O3HAKOMHUTHCS M MPOpadoTaTh
y4eOHBI MaTepwal Mo y4eOHMKaM U JICKIMSAM, 3aTeM CJIeAyeT OOpaTUThCA K JOMOJHHUTEIHHOU
nuTeparype.



7. HEJIA BHEAYJIUTOPHON CAMOCTOSTEJbHOM PABOTBI
OBYYAIOIIUXCA

B pe3yabTare 0CBOCHUS TUCHHUILIMHBI 00yYAIONIHICA 10JI2KEH YMeTh:
—  pemaTh NPUKIATHBIE 32/1a41 B 00JIACTH NMPO(HECCHOHATLHON AEATEIbHOCTH;
—  pemaTh 0OBIKHOBEHHBIE AU PepeHnanbHbIe ypaBHEHUS;
—  BBINOJHATH apupMeTHUECKHe IeHCTBUS Ha/l YHCIaMH, COUYeTasl YCTHHIE U MUCbMEHHBIE
MIPUEMBI;
—  HaxXoAWTb MPHUOIMKEHHbIE 3HAUEHUS BEIHYMH U MOTPEIIHOCTH BBIYUCICHUH (a0CcoNMoTHAS 1
OTHOCHTEIbHAs); CPAaBHUBATDH YHCIIOBBIE BHIPAYKEHUS;
—  BBIYUCIITH OIPEACIICHHbIE HHTErPaJibl Pa3INYHBIMU METOJIAMU;
—  BBIYMCIATH MPEAEIIbl MOCIE0BATEILHOCTH U (DYHKITHH.
B pesyabTare ocBOeHUSsI AUCHUILINHBI 00y4aIOLIHIICS J0JIKEH 3HATh:
— OCHOBHBIE TOHATHUS M METOABbl MAaTEMaTHYECKOro aHallu3a, IUCKPETHOW MaTeMaTHKH,
TEOPUH BEPOSITHOCTEN U MATEMATUYECKON CTaTUCTHKY,
— OCHOBHBIE MAaTeMaTHYECKHME METOJbl pELIeHUs MPHUKIAJHBIX 3aJad B o01actu
po¢eCCUOHAIBHON JEATETbHOCTH;
—  OCHOBBI HHTETpajIbHOrO U AU(depeHInaTbHOrO UCUUCTICHUS;
— 3HayeHWe MaTeMaTMYeCKONM HayKu MJs pelIeHMs 3aJady, BO3HUKAIOIIUX B TEOPUU H
MPaKTHKE;
—  3HAuYeHHE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaThuKe st (pOPMUPOBAHUS
U pa3BUTHUSI MATEMaTHUYECKON HAyKH.

— 3HayeHHe MaTeMaTHKHU B IPO(EeCCUOHATLHOU NESTENbHOCTH.

8. BUJIbl CAMOCTOSTEJBbHOMN PABOTHI IO JUCIUIIIMHE
EH.01 MATEMATHUKA

— IToaroroBka pedepaToB (10KIa0B, COOOIIEHUH, 3cCe)

— CocraBneHue cxeM

— Pemienne npakTM4eCKuX 3a0aHUN

— CocraBiieHue U peIICHNE TECTOBBIX 3aJaHUI

— IloaroroBka OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

— Cucremartnueckas npopaboTka KOHCIEKTOB 3aHATHH, yueOHOW M CHEeHalbHON FOpHUANYECKOM
nuTepaTypel (M0 BompocaMm K maparpadam, TaBaM  y4eOHBIX IMOCOOW, COCTaBJICHHBIM
MIpernojaBaTenem).

PABOTA C TEKCTOM HITIA C UCIIOJIb3OBAHUEM CITPABOYHO-ITPABOBbBIX
CUCTEM, NIPEJOCTABJIEHHBIX CETBIO INTERNET.

Bo Bpems caMOCTOSATENIBHON IEATENBHOCTH, B IIPOLIECCE JIEKIMOHHBIX U CEMUHAPCKUX 3aHATHUI
y oOy4Jaromuxcsi GOpMUPYIOTCS HABBIKA pabOThl ¢ HOPMATUBHO-TIPABOBBIMU aKTaMH, PETYJIUPYIOITUMHU
palMOHAIBHOE UCITOIB30BaHUE MTPUPOAHBIX PECYPCOB U 3AIIUTY OKPYKAIOLIEH MPUPOTHON CPEIBI.

[Ipexxne dWem TPHUCTYNMUTh K aHAINW3Y TMEPBOUCTOYHUKA, HEOOXOIWMO IMPOYHTATH JOKYMEHT,
MOJIYYUTh TPEJCTABICHUE O €ro CTPYKType. DTO TEPBBIA acmeKT paboThl ¢ TEKCTOM IPaBOBOTO
JOoKyMeHTa. BTopoil acmekT mpeacTaBisieT coOOW 3amuch OCHOBHBIX TMOJIOKEHMH U Haei
MIEPBOUCTOYHHKA.

OOyyaromecs B Xxoje paboThl C MPaBOBBIM aKTOM BOCHPOHU3BOIST OTAEIbHBIE MOJOKEHUS
TEKCTa, OCYILIECTBIISAIOT €r0 AaHAJIU3.



Oco00e BHUMaHHE CJIEAyeT OOpaTHTh HA BCTPEYAIOIIUECS B MEPBOMCTOYHHKE IKOJIOTHUECKUE
TepMUHBL. be3 yCBOEHHS OCHOBHBIX TEPMHUHOB HEBO3MOXHO 3((EKTUBHOE H3yU€HHE IPABOBOTO
UCTOYHUKA, €T0 TIOHUMaHUE.

[Tocne oO3HaKOMIIEHMS € TEKCTOM M TEPMHHAMM CJIEIyeT IPUCTYNHUTb K BbBIIOJHEHUIO
IocTaBlIeHHOro 3agaHus. Ha naHHOM »5Tame oOydaroliuecs CaMOCTOATENBHO HIIYT OTBETHI Ha
IIOCTAaBJIEHHBIE TI€pE]] HUMHU BOIPOCHL. JTa JEATEIBHOCTh IIOMOTaeT pPAa3BUTUI0 YMEHUS
CTPYKTYpUPOBaTh HH(OPMAIHIO, BEIICISTH OCHOBHBIE MOMEHTHI.

B pesynaprare cucremaTHueckod pabOTBI € TEKCTOM HOPMAaTHBHO-TIPABOBOTO aKTa Yy
00y4YaroImerocsi pa3BUBAeTCs YMEHHUE CAMOCTOSTEIBHO BECTH TOUCK MPAaBOBOW 0a3bl, YSICHITH CMBICI
IIPABOBBIX TEPMHUHOB, HCIOJIb30BATh UX B IMPAKTUUECKOH padorTe.

st Toro 4roObl oOyvaromuiics uMen MmocTosHHbIM goctyn K HITA oH MoXXeT Mcmosib30BaTh
ceTb Internet.

OpHuM M3 3G QEeKTUBHBIX NYyTEHl COBEPILIEHCTBOBAHUS CAaMOCTOATENbHON paldoThl sBISETCA
HCI0JIb30BaHuE o0yuaromumcs IHTepHeT-pecypcoB, OCHOBHBIMU JIOCTOMHCTBAMHU KOTOPBIX SIBJISIIOTCS:

— peaym3anuy NPUHLIKIIA HHIUBHyaTbHON paboThI;

— HamM4ue OBICTPO OOpaTHON CBSI3M; OOJBIIME BO3MOXXHOCTH HATISIHOTO MPEIbSIBICHHUS
MaTepuasa; akTUBHOCTb 00y4aroIUXCsl; KpEaTUBHOCTD.

Kpome TOro, oguum u3 nocToMHCTB MHTepHeTa sBiseTCs NPEAOCTaBICHHE OECIIIaTHOIO
JIOCTYTIA K CIIPaBOYHO-IIPABOBBIM CUCTEMAM.

Ha ceronuamnuii nep B Poccum m CHI' cymiecTByeT MHOMKECTBO CIPaBOYHO-IPABOBBIX
CHUCTEM, OCHOBHBIE CPEIN HUX:

— I'apanT, Koncynerantllmoc, Kogekc; Pedepent ['ocynapcTBeHHbIE CHCTEMBI;

— HMudopmanuonno-nouckosas cucrema «3akon» (MIIC «3akon»), HayuHo- TexHuueckuii
neHTtp npaBoBoit uHopmaru «Cucremay (HTL] «Cucremay);

— depnepanbHOe OIOJKETHOE TIOCYJapCTBEHHOE yupexkiaeHue «HayuHblii 1eHTp mpaBoBOM
uHpopmanuu npu Munucrepctse roctuinn Poccuiickoit denepanuny;

— (http://www.scli.ru/bd)., MudopmarmonHo-nipaBoBasi cuctema «3akoHOAATeNbcTBO Poccum»
(http: //pravo. gov. ru/ip s. html).

Bce 310 mo3Bonser obyuaromemycst Haiitu HeoOxoaumelii HITA B nelicTByromiel penakiuu, ¢
aKTyaJIbHBIMM U3MEHEHUSMHU B 3aKOHOJATEIbCTBE.



9. BHEAYJIUTOPHASA CAMOCTOSATEJBHASA PABOTA CTYAEHTOB 11O JUCIHUIIJIMHE EH.01 MATEMATHUKA

Ne Bun
n/n | Tema Ko.-Bo | caMOCTOATEILHOM
. Pe3yabTatr
CAMOCTOAITEJILHOM 4yacoB | padoThl Cpoku BbINOJIHEHUS
padoThI
padoThI
1 Tema 1.1.1 1.3anucate B cnoBapb TEPMUHBI U AaTh UM VY cTHBIE OTBETHI HA BOIIPOCH! | HA MPAKTUYECKOE 3aHSITHE
Huddepennmansaoe OTIpeJIeJICHUE; BeinonHeHHbIe MUCEMEHHBIE
VCYHCIICHHE. 2. OtpaboTKa TeKyIIero MaTepuania mno 3a/1aHusl B TETPaIu
[IpousBogHas CIOKHON KOHCIIEKTaM JIEKIMI U PEKOMEHYEMOI
byHKIIUN nuTeparype.
2 3. I[loarotoBka OTBETOB HAa KOHTPOJIbHbBIE
BOIIPOCBI.
[oaroroBka pedepatoB 1o teme «Posnb u MecTo
MaTeMaTuKy B COBPEMEHHOM MUPE MPU OCBOCHUH
pohecCHOHANBHBIX TUCLIMIUIMH U B cepe
po(heCCUOHATBLHON JESTEIIbHOCTI
2 Tema 1.2 1. OTpaboTka TeKyliero Marepuaia mo VY cTHBIE OTBETHI HA BOIIPOCHI | HA MPAKTUYECKOE 3aHSITHE
Huddepenunan GpyHKIUH. KOHCIIEKTaM JIEKIIUA U PEKOMEHyeMOU BelntonnHeHHBIE THCHBMEHHBIE
JuddepeHnnansl BEICIIUX nuTeparype. 3a/1aHusl B TETPaIu
MOPSAIKOB 2 2. [ToaroToBKa OTBETOB HA KOHTPOJIbHBIE
BOIIPOCBI.
3. Beruncnenne npou3BOIHBIX CIOXKHON
byHKIIIN
Tema 1.3 1. OTpaboTka TeKyIiiero Marepuania 1o YcTHBIE OTBETHI HA BOIIPOCH! | HA MPAKTUYECKOE 3aHSITHE
3 HccnenoBanue pyHKIUU KOHCIIEKTaM JIEKLIIUHA U PEKOMEHyeMOn BrlnonHeHHbIE MHCbMEHHBIE
IIPU TOMOIIHU JuTepaType. 3aJjaHus B TETPaau
IIPOU3BOIHBIX 2 2. IloaroroBka OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI.
3. Pemenuie mpuMepoB 1o 00pasily 1o Teme
«InddepennmanpbHOoe HCUUCTICHUE)
4 Tema 1.4 1. OTpaboTKa TeKyIero Marepuaia mno YCTHBIE OTBETBI HAa BOIIPOCH! | HA IPAKTUYECKOE 3aHATHE
2 KOHCIIEKTaM JIEKIIUH U PEKOMEHIYEMOM BrinosHeHHBIE MTUCEMEHHBIE

Hccnenosanue u
NOCTpOEHUE IrpauKOB

JUTEpATypeE.
2. [loarotoBka K yCTHOMY/TUCbMEHHOMY

3aaHus B TETpaan




CJIO’KHBIX (PYHKIUH

omnpocy 1o teme «VccnenoBaHue v MOCTPOEHUE
rpaduKOB CIOXKHBIX QYHKIHIY. 3. Permenue
pUMEpPOB 10 00pasiy o teme «MccnenoBanue
Y IOCTpOeHHe TpadUKOB CIOKHBIX QYHKIIHID)

Tema 1.5 1. OTpaboTKa TeKyIIero Marepuaa mo YcTHBIE OTBETHI HAa BOMPOCH! | HA MPAKTUYECKOE 3aHSITHE
OcHoBHBIE CBOICTBa KOHCIIEKTaM JIKIHI U PeKOMEHTyeMOi BrimonHeHHbIE TUCHMEHHbBIE
HEOIPeIeICHHOTO JUTEepaType. 3aJlaHus B TETPAIH
MHTETpaa 2. [loarotoBKa OTBETOB HAa KOHTPOJIbHBIE
BOIIPOCHI.
[ToaroroBka K yCTHOMY/TUCBMEHHOMY OIIPOCY
1o Teme «OCHOBHBIE CBOMCTBA
HEONpeAeIEHHOT0 HHTErpaiay.
Tema 1.6 1. OtpaboTka TeKyIIero MaTepuaia mno YcTHBIE OTBETHI HA BOIIPOCH! | HA MPAKTHUYECKOE 3aHSITHE

OcCHOBHBIE CBOWCTBA
OTPENIETICHHOTO UHTErpaja

KOHCIIEKTaM JIEKLIUI U PEKOMEH1yeMOM
JAUTEpaType.

Pemenue npumepos 1o o0pasiy 1o reme
«HTETpaNbHOE HCUNCIIEHUEY.

BrinonHeHHbIE MUCEMEHHbBIC
3aaHus B TCTpaan

Tema 2.1 1. OtpaboTka TeKyIero Marepuana mno VY CcTHBIE OTBETHI HA BOIIPOCHl | HA IPAKTUYECKOE 3aHATUE
IIpeamer Teopuu KOHCIIEKTaM JICKIUHA U PEKOMEHyeMOU BeltonHEHHBIE THCHMEHHBIE
BEPOATHOCTEN JUTEpaType. 3aJ]aHus B TETPaaH
2. [loarotoBka K yCTHOMY/ITUCBMEHHOMY
ornpocy 1o teme «OCHOBHBIE IOHATHS U METO/BI
TEOPUU BEPOATHOCTEIN».
3. Pemenue mpuMepoB 1o 00pasily 1o Teme
«BprancieHns BEposSTHOCTEN.
Tema 3.1.1 1. OtpaboTka TeKyIero Marepuana mno VY CcTHBIE OTBETHI HA BOIIPOCHl | HA IPAKTUYECKOE 3aHATUE
Marpunel. [eiicteus ¢ KOHCIIEKTaM JIEKIIUA U PEKOMEHyeMOU BeltontHEHHBIE THCHEMEHHBIE
MaTpULlaMu JUTEpaType. 3aJlaHus B TETPaaU
2. IloaroroBka K yCTHOMY/ITUCBMEHHOMY
ornpocy 1o teme «OCHOBHBIE IOHATHS U METO/BI
JIMHEWHOU anreOphIy.
Tema 3.2.1 1. OTpaboTKa TeKyIero Marepuaia mno YCTHBIE OTBETBI HAa BOIIPOCHL | HA IPAKTUYECKOE 3aHATHE

Metoibl pelieHus: CUCTEM
JINHEHHBIX

KOHCIIEKTaM JIEKIIUH U PEKOMEHIYEMOM
JINTEpPATYPE.




anredpanvIecKux
ypaBHEHUU.

2. IloaroToBUTHCS K TECTAM

Bcero:

24




CamocrosiTesbHast padora Nel.
AuddepennnaibHoe HCUHCTCHHE
Lesb: pacimpeHne TeOpeTUUECKUX 3HAHUM U pa3BUTHE MPAKTUUECKUX YMEHHI 110 TeMe

«AuddepeHumanbHOE UCUUCICHUE», PA3BUTHE YMEHHH TPOBOIUTH MOMCK HEOOX0JUMOI HH(pOpMaLK
B UCTOYHHUKAX Pa3JIMYHOIO TUIIA U IIPEJCTABIATh Pe3yIbTaThl M3yUeHHs MaTepuaia B (hopme pedepara,
3aKpeIJICHUE HaBBIKOB Pa0OTHI C KOHTYPHOU KapTOil; 3HaHUE KapThl.

CaMocTosiTeibHAsi padoTa oO0y4yalomuxcs: padoTa C JIOMOJHUTEILHOW JIMTEPaTypoOid,
aHaJIMTUYEeCcKast 00paboTKa TEKCTa, MOATOTOBKA pedepara.

3amanue

Hanucatps pedepar Ha Temy «Poimb M MECTO MaTeMaTHKHd B COBPEMEHHOM MHpE IIPU OCBOSHUM
1po(heCCHOHAITBHBIX AUCLMIUIMH U B cepe NpodheCCHOHATBHON IEATEIbHOCTID.

@opmMaT BBINOJTHEHHOH padoThl: pedepar

Kputepun ounenku pedepara: COOTBETCTBHE TeMe; INyOMHA NpPOpabOTKU MaTepuana;
IIPaBWJIBHOCTb M MOJIHOTA HCIIOJIb30BAHUS UCTOYHUKOB; BJIaJIEHUE TEPMUHOJIOTUEN U KYJIbTYpPOU peuH;
odopmitenue pedepara.

KoHnTpoJib BbINOIHeHUs: 3a111Ta pedepara.

3aganue 1.

Haiiti mpon3BoHYIO CIOXKHON (YHKIIUH.

1 Bapuanr

1) y=sin(2x+3).

2) y=cos(5-7x).

3)y = V4% — 127 + 8.
1)y = In(hz' — 3z —11)

. ; 4
Ay = ctg—
Jy .9'11
N o T,
6)y = tg(52 + <)

Ty = (3z—17)"
HaiiTi npou3BoAHYIO CII0KHON (HYHKIUH.
2 BapuanTt
1)y = (62" — 7)
2)y = vIB.rE — 8r + 5:
T

3y = sin{ar — - :

1,

1)y = cos’x;
Sy = In(Tsinx + dx).
@®opmaT BHINOJTHEHHOI PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEILHON paboTHl,
BBINIOJTHEHHON B TETPAIsIX.
Kpurepun onenkmn:
- YPOBEHb OCBOEHHUS 00YyYaIOIMUMCS YI€OHOTO MaTepuana;
- 000CHOBaHHOCTH M YETKOCTh W3JIOKCHHS OTBETA;
- yMeHue copMHUpOBaThH CBOIO MO3UIIMIO, OLIEHKY U apTyMEHTUPOBATH €€.
KOHTpOJII) BBIINNOJTHCHUSA: BBICTYIUICHUC HAa TCOPETUIYCCKUX U IMPAKTHYCCKUX 3aHATUAX.



CamocrosiTesibHas padora Ne 2.
IIpou3BoaHbIe BBICIINX NOPSIIKOB
Ileab: oTpabOTKa HABBHIKOB BBIYMCICHUS NPOU3BOJHONW (GYHKIMH M MPAKTUYECKOTO
IPUMEHEHMSI TPOU3BOIHOM.

CamocrosiTeJibHasi padoTra oOyyawinuxcsi: paboTa ¢ JOMOJTHUTEIBHOW JIMTEPATypOH,
BBIYMCIICHHE MPOU3BOJIHBIX BBICIIUX MOPSIKOB.
3aganue 1.

) [4)
1. Jana ¢pynkmus + ~ ¢ . Haittn & .
[3) _ =¥
2. Haiitn ¥ dynkumm 2+~ > 3anmcars npou3BoaHy0 # ~I'™ mopsaka

110 = -
3. Haitru ¥ 1a pyskoun © = In{ax -1

1
(20) F¥=
4. Haittu ¥ dynKnum x=2,

5. Haiitu o dyuxrmn 2 "m.

@opMaT BHINOJHEHHOH Pad0ThI: OTUET O BBHIIMOJHEHUE CAMOCTOATEILHON PabOTHI,
BBITIOJIHEHHOW B TETPaasiX.

Kpurepum ouenku:

- YpOBEHb OCBOEHUS 00yUaroIUMCs y4eOHOro MaTepuana;

- 000CHOBAHHOCTH U YETKOCTh U3JI0KEHHS OTBETA;

- yMeHue chopMUpOBaThH CBOIO MTO3UIIMIO, OLIEHKY U apTYMEHTUPOBAThH €€.

KoHTpoJIb BBINOJIHEHNsI: BEICTYIUIEHUE Ha TEOPETUUECKUX U MPAKTUYECKUX 3aHATHUSX.
3amanmue 1.

1. HaliTi mpou3BoAHbIE 3a1aHHBIX QYHKIIUH

4
a). y = (4)(4 —6/ X3) ) 6) y — arcsin 3X; B). y = 3S|n5 (4X—5)

;
2. Uccnenyiite PyHKINIO U TIOCTPOUTE ee TpaduK. y= X*+2x° —4x .
3. Haiftu npousBonyo N-ro mopsaxa ans ¢pyskuun y = e,
4. Haiitn d° u1st pyHKIHHT Y = COS?X.
®opMaT BBHINOJHEHHOMH PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEIbHOM paboTHI,
BBIMIOJTHEHHON B TETpajsX.
Kpurepun onenkmu:
- YpPOBEHBb OCBOEHHUs 00y4aromuMcs yueOHOro MaTepHaa,
- 00OCHOBAHHOCTb U YETKOCTb M3JI0KEHUS OTBETA;
- yMmeHue chopMHPOBATh CBOIO MMO3ULIMIO, OILIEHKY U apTyMEHTHUPOBATH €€.
KoHTpoJIb BBINOTHEHNS: BBICTYINICHUE HA TEOPETUYECKUX M MPAKTUYECKUX 3aHATHSIX.
CamocrosiTesibHas padora Ne 3.
Hccaenopanue QyHKIMY NPH NOMOIIH NPOU3BOJHBIX
Lesnb: 3aKkperyieHne YMEHHI MCCle0BaTh (PYHKIUH MPHU MMOMOIIM IPOU3BOJHON, IPUMEHSATh

MIPOU3BOJIHYIO TIPH PEUICHUHN 3371a4 Ha MAaKCUMYM H MUHHMYM.

CamocrosiTeibHAss paGora oOyuyarommxcsi: paboTra ¢ JIONOJHUTENBLHOM JHUTEpaTypoH,
BBIUMCIICHUE ITPOU3BOIHBIX (YHKIINH.

3ananme 1.

1. Haiiti mpoMeKyTKH Bo3pacTanus U yosBanus Gpyakmun f(x) = x°— 3x?

2. Haiitu Touku sxctpemyma dymkmun f(x) = x3— 9x? + 15x



3. Yemy paBHO HauOOIbIee U HAMMEHbIIee 3HaYeHne QYHKIMT y = — X2 + 4X + 2 Ha
npomMexyTke [0;4]

4. Hammmmre ypaBHEHHE KacaTelbHON K rpaduky yrkuun f(x) = x°— 1 B Touke ¢ abcmuccoit
xo=-1

5. HaiimmTe Touky nepern6a k rpaduxy GyHkmum a)y = x° - 3x% +1; 6) y=2cos2x

6. MccaenoBarh ¢ MOMOUIBIO MPOU3BOAHON (PYHKITHIO M TOCTPOITE TpaduK

4x+1
a) f(x) =2— 3x°—x3 ; 0)f(x)= x
@opMaT BHINOJTHEHHOH PadoThI: OTUET O BBHIMOJIHEHUE CAMOCTOSATEILHON pabOTHI,

BBIIIOJIHEHHON B TETpajsX.

Kpurepun onenku:

- YpPOBEHb OCBOEHHUs 00y4aroIUMCcs y4eOHOro MaTepuaa;

- 00OCHOBAHHOCTb U YETKOCTb M3JI0KEHUS OTBETA;

- yMmeHue c(hOpMUpPOBATH CBOIO MO3UIUIO, OIICHKY M apTyMEHTHPOBAThH €e.

KOHTpOo./1b BBINOJIHEHHUS: BHICTYIUIEHUE HA TEOPETUUECKUX U MPAKTHUECKUX 3aHATHUSIX.

CamocrosiTesibHas padora Ne 4.
HccaenoBanue ¥ nocrpoeHue rpamkoB CJI0KHbIX QyHKIMT
Henab: 3akpenutb OCHOBHbIE 3HaHU 110 TeMe «lIprMeHeHne Npon3BOAHON K UCCIEI0BAaHUIO

GyHKIHUIY, 0TpaboTaTh HABBIKHA UCCIICIOBAHUS (YHKIIMH U TOCTPOCHHE TpaduKa.

CamocrosiTeibHass padora olOyuyarommxcsi: padoTra ¢ JIONOJHUTENBHOM JHUTEpaTypoH,
BBIUUCIIEHUE [TPOU3BOAHBIX (PYHKIIUH, TOCTPOEHUE I'pauKOB

3amanmue 1.
HccnenoBaTh PyHKIHIO U TI0 pe3ybTaTaM UCCIIEOBAHUS MTOCTPOUTH TpaduK.
5 3
flx=x'-Zx"-2x+=
2 2
3aganue 2.
HccnenoBaTh PyHKIMIO U TOCTPOUTH IpadUK.
4
x
F=x-Z
4
3aganue 3.
Metogamu auddepeHnaiIbHOT0 UCYUCICHHS HCCIIeI0BaTh (DYHKIIMIO U IOCTPOUTH €€ rpaduk.
2
x
y=Jjix=
x 43
3aganue 4.
[TpoBecTu nmomHOE UccienoBanke (PYHKIIUU U TIOCTPOUTH €€ rpaduK.
2
y=flx)=xe"

@opMaT BHINOJTHEHHOH PadoThI: OTUET O BHIMOJIHEHUE CAMOCTOSATEILHON pabOTHI,
BBIIIOJIHEHHOHN B TCTpalsix.

Kpurepun onenkn:

- YpPOBEHBb OCBOCHHS OOYYAIOIIMMCS y4eOHOTO MaTepHaa;

- 000CHOBAaHHOCTb M YETKOCTb U3JI0)KEHUS OTBETA;

- ymeHue chOpMHPOBATH CBOIO MO3HUIIMIO, OIICHKY U apTyMEHTHPOBATH €e.

KOHTpOJII) BBIINNOJTHCHUSA: BBICTYIUICHUC HAa TCOPETUIYCCKUX U IMPAKTHYCCKUX 3aHATUAX.



CamocrosiTesibHas padora Ne 5.
OcCHOBHBIE CBOHCTBA HEONPEAEJCHHOr0 HHTErpajia

Heab: 3akpenuTh NOHATHUS NEPBOOOPA3HON U HEONPEASIEHHOT0 UHTErpaia u
€ro CBOMCTB TaOJIMIIbI OCHOBHBIX HEOMPEIEICHHBIX HHTETPAIOB
CaMocTosiTeibHasi padoTa o0y4yalomuxcsi: padoTa C JIOTMOJHUTEIBLHOW JUTEPaTypoOid,
[IOITOTOBKA YCTHBIX OTBETOB HA BOIPOCHI
3ananme 1.
Bonpoch! 1J1s1 CAMOKOHTPOJIA
Uro sBIISIETCSI OCHOBHOM 33/1a4€il MHTErPajIbHOTO UCUUCIICHUS?
Kaxkas pyHkius Ha3pIBaeTCs MepBOOOPA3HOM IS 3aJaHHON (QyHKIIHH?
Chopmynupyiite TeopeMy O CyIIECTBOBAHUU IEPBOOOPA3HOMN (YHKITUH.
[TepBoobOpasnas onpenenserca HeoJHO3HAYHO. Kak 3TO HY>KHO MOHUMATh?
Uro Ha3bIBaeTCs HEONPEAEIEHHBIM HHTErpaioM?
YeM oTiMyaeTcss HEONpeAeNeHHBIN HHTETPpall OT MepBO0Opa3HoN HyHKIHUN?
[ToueMy uHTErpan Ha3bIBAECTCS HEONPEACIECHHBIM?

No akowdE

8. Uem oTIMYAIOTCS IPYT OT Jpyra MOABIHTETpaibHast QYHKINS U TOABIHTETPATBHOE
BbIpaKeHHUE?

9. Yo o3Hayaet nocrossHHas C B onpeeeHnH HeONpeaAeIeHHOTO NHTerpaa?

10. Kakue cBoiicTBa HeolpeelEHHOrO HHTErpala Bbl 3HaeTe?

11. Kak noka3arh cipaBeAIMBOCTb KaKI0H (OPMYIIbI MHTEIPUPOBaHUSA?

12. B 4eM cOCTOMT reOMeTpUYEeCKH CMBICI HEOIIPEEIIEHHOTO HHTerpana’?

13. Yto Takoe MHTErpaNbHbIe KpuBble? Kak OHU pacrionokeHsl Apyr OTHOCUTENBHO Apyra?
MoryT 11 OHU niepeceKaTbes?

14. Kaxk pacnoJio)eHbl KacaTelbHbIe K HHTETPAJbHBIM KPUBBIM B TOUKAX, UMEIOIIUX OJHY U Ty
xe abcruccy?

®opMaT BBINOJHEHHOMH PadoThI: OTYET O BHIMOJIHEHHE CAMOCTOSATEIbHOM paboTHI,
BBITTOJIHEHHON B TETPasX.

Kpurepun onenkn:

- yYpOBEHb OCBOEHUS 00yyaroluMcsl y4eOHOro MaTepuania;

- 00OCHOBAHHOCTP U YETKOCTh U3JI0KECHHUS OTBETA,

- yMeHHe c(hOpMHUPOBATh CBOIO MO3UIUIO, OIICHKY U apT'yMEHTHPOBAThH €€.

KoHTpPOo/Ib BBINOJIHEHUS: BRICTYIUICHUE HA TEOPETHYECKUX U MPAKTHUECKUX 3aHATHUSIX.

CamocrosiTesibHas padora Ne 6.
OcHOBHbBIE CBOICTBA ONpe/IeTeHHOI0 HHTErpaJja
Ieab: 0TpabOTKa HABBIKOB BBIUMCIICHUS ONPEEICHHOTO HHTETpala

CamocrosiTeibHasE paGora oOyuyalommxcsi: padoTra ¢ JONOJHUTENBHON JHMTEpaTypow,
BBIYMCIICHHE UHTETPAJIOB.

3ananme 1.

Haiitn HeonpeaeneHHbIi HHTErpal

1 J-czrc.ﬁg(%.n' fx— 1%

) _Ilé'"";ci’x



3 _[sin ﬁ.:fx

J-r.gﬁdx
4.0 ol

3aganue 2.

OTBeThI Ha BONPOCHI

Kakue crmyyau pacnonoxeHus miIocKux (GUryp paccMoTpeld B 3aJaHuu 27
Kak Bpruuciisny miomaay Gurypsl B KaxxaoM ciydae?

Yro Ha3BIBAIOT ONPECIICHHBIM HHTETpaioM (yHkuuu f(X)?

B ueM cocTout reoMeTpuuecKuii CMbICI ONPEIECICHHOTO HHTEerpana?

o wnN e

Coopmynupyiite He0OX0IUMOE yCIoBUe HHTErpupyeMocTr ¢yHkiun f(X) Ha oTpeske [a,b].

6. ChopmyaupyiiTe HEOOXOIUMOE U TOCTATOYHOE YCIOBUSA HHTEerpupyeMoctr Gyukiuu f(X) Ha
orpeske [a, b].

7. 3anuInuTe CBOIMCTBA ONPEIEICHHOTO HHTETpaa.

8. 3anumute Gpopmyny Herorona-Jleitbuuna.

9. Pacckaxxute 00 OCHOBHBIX METOAAX HHTETPHUPOBAHUS OTIPEICIIEHHOTO HHTETpaa.

@opMaT BBHINOJHEHHOI PadoThI: OTYET O BHIMOJIHEHUE CAMOCTOATEIBHOM paboTHI,

BBITTOJIHEHHON B TETPA/ISX.

Kpurtepuu ouenku:

- YpPOBEHBb OCBOCHHS OOYYAIOIIMMCS yueOHOTO MaTepHaa;

- 00OCHOBAHHOCTb U YETKOCTh M3JI0)KCHUS OTBETA;

- yMmeHue c(OpMUPOBATH CBOIO MO3UIUIO, OIICHKY M apTyMEHTHPOBATH €€.

KoHTpOoIb BBHINOJIHEHNSI: BRICTYIUICHUE HA TCOPETUUCCKUX U MPAKTHUECKUX 3aHSATHUSIX.

CamocrosiTesibHas padora Ne 7.
Pelnenue npocreiinux 3a1a4 TEOPUH BepOSATHOCTEH

Heab: 3akpenieHne HaBbIKOB pelaTh 3a7a4u 0 TEOPUU BEPOSATHOCTEH.

CamocrosiTeibHass paGora o0yuyaommxcsi: paboTra ¢ JIONOJHUTENIBHOM JHUTEpaTypoH,
pelieHue 3aaa4

3ananme 1.

Pemutsb 3agaun

1. 113 1000 coOpaHHBIX Ha 3aBO/IE TENEBU30POB 5 MITYK OpaKOBaHHBIX. DKCHEPT NPOBEPSET

OJIMH HayraJ BEIOpaHHbIN TeneBu3op u3 3o 1000. Haiinnte BeposITHOCT TOTO, YTO IMPOBEPAEMBII
TEJIEBU30P OKAXKETCs] OPaKOBAaHHBIM.

2. B ypHe 9 kpacHbIX, 6 xKENTHIX U 5 3€NE€HBIX MApoB. 13 ypHBI Hayran nocraroT oauH map. Kakosa
BEPOSITHOCTB TOT'O, YTO TOT IIAP OKAKETCS KENTHIM?

3. Ilets, Buka, Karts, Urops, AaTton, [lonmnna 6pocunu )xpebuii — KoMy HaunHaTh urpy. Haii-
JIUTE BEPOSITHOCTh TOTO, YTO HAYMHATH UTPY JOKEH OyIeT Malb4HK.

4. B uemnuoHate Mupa ydacTByroT 16 komana. C MOMOIIBIO KpeOusi UX HY)KHO Pa3JIeUTh Ha
YeThIpE TPYIIIBI [0 YETHIPE KOMaH/bl B KaX10M. B smuke BepemMeniky jgexar KapTOuKu ¢ HOMEpaMu



rpynm: 1, 1,1, 1,2, 2,2,2,3,3,3,3,4, 4, 4, 4. Kaniutansl KOMaH TAHYT 110 OJHOU KapTouke. KakoBa
BEPOATHOCTH TOT'O, UTO KOMaHJa Poccun okaxercs Bo BTOpoi rpymie?

5. B apDKHBIX TOHKax ydacTBYIOT 11 copremenoB u3 Poccun, 6 cnoprcmenos u3 Hopseruu u
3 cnoprcemena u3 IlIBennu. ITopsaok, B KOTOPOM CIIOPTCMEHBI CTApTYIOT, ONPENENsIeTCsl KpeOueMm.
Haiigute BeposITHOCTB TOTO, UTO NMEPBLIM OyJIeT CTapTOBaTh CIOpTCMeH He u3 Poccuu.

6. Ha xaxxnapie 1000 37eKTpUUYESCKUX JIAaMIIOUYEK MPUXOAUTCS 5 OpakoBaHHBIX. KakoBa BeposT-
HOCTb KYIIUTbh UCIIPABHYIO JIAMIIOUKY?

7. B rpynne typuctoB 8 uenoBek. C MOMOIIIBIO KpeOusi OHU BBIOUPAIOT HIECTEPHIX YETOBEK,
KOTOpBIE JOJDKHBI UJITH B CEJI0 B Mara3uH 3a npoaykraMmu. KakoBa BeposiTHOCTb TOr0, 4TO TypHucT /1.,
BXOJSIIMI B COCTAB IPYIIbI, TOMAET B Mara3uH?

8. B yemnmonare no ¢yr0oiy ydacTByIOT 16 KOMaH/, KOTOPBIE )KepPeObEBKOM pacpeaesroTCs
Ha 4 rpynnsl: A, B, C u D. KakoBa BeposITHOCTB TOr0, 4TO KOMaH1a Poccuu He nonazgaer B rpynmny A?

9. Ha typuup mo maxmaram mnpuObuio 26 ydactHuKOB B ToMm uucie Koms u Toms. s
MIPOBEJICHUS KEePeObEBKH MEPBOT0 Typa YUaCTHUKOB CIy4yalfHBIM 00pa30M pazOuiiy Ha JABE TPYIIIHI MO
13 yenoBek. Halitu BeposiTHOCTh TOro, uTO Kosig u Toss nmonaayT B pa3Hbie TPYyMIIbL.

10. B kiacce 16 ywamuxcs, cpenu HuX aBa agpyra —Banum u Cepreil. Yuamuxcs ciaydyaiiHbIM
oOpa3om pa3buBaroT Ha 4 paBHbIe Tpymbl. HaiiauTe BepossTHOCTH Toro, uto Baaum u Cepreit
OKa)XyTCS B OJTHOU TpyMIIE.

11. B xnacce 21 yuamwuiics, cpenu HuX aBa apyra — Baaum u Oner. Knace cinyyaitHbiM
o0Opa3om pa30uBaroT Ha 3 paBHBIE TpymIbl. Haliaure BeposiTHOCTE TOTO, uTo Bagum u Oser okaxyTcst
B OJIHOM T'pyIIIE.

12. Ilepen HauanoM MepBOro Typa YEMIIMOHATA IO HACTOJIBHOMY TEHHHUCY YYaCTHUKOB
pa30uBaIOT HA UTPOBBIE MAPHI CIyYaitHBIM 00pa30M ¢ MOMOIIBIO kpedus. Becero B uemnuonare
ydacTByeT 16 cnopTCMEHOB, cpeiu KOTOpbIX 7 yuacTHUKOB U3 Poccun, B Tom uncne [lnaron Kapmos.
Haiigute BeposiTHOCTB TOTO, uTO B iepBoM Type [1naton Kapmnos OynaeT urpath ¢ KakumM-1u00
cnoprcMenoM u3 Poccun?

13. Tlepen HayasioM MEPBOroO Typa YEMIIMOHATA MO MIAIIKaM YYaCTHUKOB pa30UBaIOT Ha
UTPOBBIE MapbI CIIy4alHbIM 00pa3oM C MOMOILbIO Kpedus. Beero B uemnuonate ydactsyer 26
AIMCTOB, CPEIM KOTOPBIX 3 yyacTHHKA U3 Poccuu, B ToMm unciie Bacunuii Jlykun. Halinure
BEPOATHOCTH TOTO, UTO B epBoM Type Bacumnuii JIykun Oyaer urpats ¢ KakuM-JI100 IIAITICTOM U3
Poccun?

14. B xmacce 26 yuamuxcsi, CpeAd HUX JABa Japyra — Cepreit u Angpeit. Yyammxcs
Clly4aiiHbIM 00pazoM pa3OuBalOT Ha 2 paBHBIe Tpynmbl. Haliqute BeposSTHOCTH Toro, uto Cepreit u
AHJpel 0KaXyTcsl B OJHOM IpyIIIe.

15. B xmacce 21 ydenuk, cpeau Hux 2 apyra — Toma u ['oma. Ha ypoke Gu3kyasTypsl Kiacc
CilyJaiiHbIM 00pa3oM pa30uBarOT Ha 3 paBHbIC rpynimbl. Haliaute BeposiTHOCTH TOro, 4TO Totma u [Noma
MOTIAJIM B OJIHY TPYIIITY.

16. B xmacce 21 ywammiics, cpeau HuX aBe noapyru - AHa m Hwuua. Kiace cimywaiiHbIM
o0pa3oM JenaT Ha ceMb TPYII, MO 3 4YejoBeKka B KakaoW. HaiimuTe BEpOSTHOCTH TOTO, 4TO AHS U
Hwuna okaxyrcs B O1HOM rpymme.

17. MexaHn4ecKue 9achl C ABEHAAATUIACOBLIM IH(epOIaTOM B KaKO-TO MOMEHT CIIOMAIIUCh
u nepectanu uartu. Haliaure BEpOSATHOCTH TOrO, YTO 4YacOBas CTPEJIKAa OCTAaHOBWJIACH, JIOCTUTHYB
OTMETKH 7, HO HE JOUISI 7O OTMETKH 1.

18. MexaHn4yecKHe Jachl ¢ IBEHAIIIaTUYACOBBIM I (epOaToM B KaKOH-TO MOMEHT CIIOMAJTUCh
U repecTanu XxoauTh. Haliiute BeposITHOCTh TOTO, UTO YacoBasi CTpeJiKa 3aCThlia, JOCTUTHYB OTMETKHU
6, HO HEe IONII IO OTMETKH 9 JacoB.



19. B cayvaiiHOM SKCIIEpUMEHTE CUMMETPUYHYIO MOHETY Opocatot 2 pasa. Haiinute BeposT-
HOCTb TOT'0, YTO OpEJI BBINTAJET POBHO | pas.

20. B cnyyaiiHOM 5SKCHEpUMEHTE CHMMETPUYHYI0 MOHETy OpocaroT naBaxabl. Haiiaure
BEPOATHOCTH TOTO, UTO OPEN HE BBINAAET HU pasy.

21. B cnydaifHOM SKCIIEpUMEHTE CHMMETPHYHYIO MOHETY OpocaroT Tprokabl. Haiinure
BEpPOSITHOCTB TOTO, YTO OPEII HE BBINAAET HU pasy.

22. B cnyd4aifHOM KCTIIEPUMEHTE CHMMETPUYHYIO MOHETY OpOCarOT YeThIpekibl. Haiiaure
BEPOSITHOCTh TOT'O, YTO OPEIT BHINAJET POBHO 2 pa3a

23. B cmydaifHOM SKCTIIEPUMEHTE CHMMETPUYHYIO MOHETY OpOCaroT YeThipekabl. Haiiqure
BEPOATHOCTb TOT'0, UTO pEIlIKa HE BHINAJET HU pa3y

24. OnpenenuTe BEPOATHOCTH TOTO, YTO NMPH OPOCAHUU UTPATBHOTO KyOuKa (paBUIIbHON
KOCTH) BBIIIJIET HEYETHOE YHCIIO OYKOB.

25. Omnpeznenute BepOSATHOCTH TOTO, YTO MPU OpOCAHUH KyOHKa BBITIAJIO YMCIO OYKOB, HE 00JIb-
miee 3.

26. UrpanpHyro KocTh OpocatoT ABakabl. Haiiante BeposITHOCTH TOro, 4To 00a pasza BHINAIO
4pcIo, Oombliee 3.

27. B ciny4aiiHOM SKCHIEpUMEHTe OpOCalOT TP UrpaibHble KOCTH. Haliiute BeposSTHOCTH TOTO,
YTO B CyMME BbINaJIET 7 04YKOB. Pe3yabTaT OKpyrimre 10 COThIX

28. Komns BeiOHMpaet Tpex3HauHoe yncino. Haiiaure BeposITHOCTH TOTO, YTO OHO JIEJIUTCS Ha 5.

29./lnst sx3aMeHa MOATOTOBWIM OmieThl ¢ Homepamu oT 1 1o 50. KakoBa BEpOsSTHOCTH TOTO,
YTO HAyTaJ B3SATHIH YIEHUKOM OWJIET MMEET OJHO3HAYHBII HOMEp?

30. B Memke coaeprkarcs >KETOHbI ¢ HOMepaMH OT 5 10 54 BkitountenbHO. KakoBa BeposT-
HOCTb, TOTO, YTO U3BJICYEHHBIN HAyra/] U3 MEIIKA )KETOH COAECPKUT JBY3HAUYHOE YUCIIO?

®opMaT BBHINOJHEHHOMH PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEIbHOM paboTHI,

BBITNIOJTHEHHON B TETpajsX.

Kpurepun onenkmu:

- YpPOBEHBb OCBOEHHUs 00y4aromuMCs yueOHOro MaTepuaa,

- 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUS OTBETA;

- yMmeHue chopMHPOBATh CBOIO MO3ULIMIO, OLIEHKY U apIyMEHTUPOBAThH €€.

KoHTpoJib BbINOTHEHN: BBICTYIJIEHUE HA TEOPETUUYECKUX M MPAKTUYECKUX 3aHATHSIX.

3aganue 1.

Pemutnb 3agaun:

1. KakoBa BepOsSTHOCTb TOT'0, UTO CIy4aiiHO BEIOpaHHOE HaTypajbHOe uncio oT 10 1o 19
nenurtcs Ha 3?7

2. BeposTHOCTH TOTO, UTO HOBAs IIAPUKOBAs pyUKa MULIET IUI0XO0 (WK He muieT), paBHa 0,19.
[Toxynarens B MarasuHe BbIOMpaAET OJHY TaKyro pyuky. Haliure BeposITHOCTB TOTO, UTO 3Ta pydKa
MUIIET XOPOLIO.

3. BeposITHOCTB TOTO, YTO B CITydallHBI MOMEHT BPEMEHHU TeMIIepaTypa Tejia 3J0pOBOTro
yenoBeka okaxercs Huxe 36,8°C  pasHa 0,87. Haliqure BEpOATHOCTH TOTO, YTO B CIyYaHBIN
MOMEHT BPEMEHH Y 3[J0pPOBOTO YEJIOBEKA TEMIIEpaTypa Tena okaxercs 36,8°C niu BoilIe.

4. Tlpu U3roTOBIICHUHU TOJIIMITHUKOB TUAMETPOM 67 MM BEPOSITHOCTh TOTO, YTO TUAMETP
OyZeT oTiIM4aThCs OT 3aJaHHOro He Oounbiie, ueM Ha 0,01 mwm, paBHa 0,965. Haliqute BeposSTHOCTH
TOT0, YTO CIy4YaHbIA NOJIIMITHUK Oy/IeT UMETh TuaMeTp MeHblIe yeM 66,99 MM unu Oosblie yeM
67,01 mm.



5. Ha sk3amMeHe 1o reoMeTpuu IKOJIBHUKY JOCTaéTcs oJlHA 3a/1a4a U3 cOopHuKa. BepostHOCT
TOrO, YTO 3Ta 3ajia4ya 1Mo TeMe «YTibl», paBHa 0,1. BeposTHOCTH TOro, 4TO 3TO OKaXXeTCs 3aja4a 1o
teme «llapannenorpamMmm», paBHa 0,6. B cOopHuke HeT 3a7a4, KOTOpbIe OJJHOBPEMEHHO OTHOCSTCS K
3TUM JIByM TeMaM. Haiiure BeposITHOCT TOTO, UTO Ha SK3aMEHE LIKOJIBHUKY JOCTAaHETCS 3a/a4a 1o
OJTHOM U3 3TUX BYX TEM

6. BeposATHOCTB TOTO, 4TO Ha TecTe 1Mo Ouosioruu ydamuiics O. BepHO pemmT Oosnbie 11
3amad4, pasHa 0,67. BepostHocTs TOTO, uT0o O. BepHO pemmt Oonbine 10 3axa4, pasHa 0,74. Haitnure
BEPOSITHOCTH TOTO, 4YTO O. BepHO pemuT poBHO 11 3axauy.

7. BepoaTHOCTH TOTO, UTO Ha TecTe Mo XuMuM ydamuiics [1. BepHo permmt 6omnbine § 3aaad,
pasHa 0,48. BepositHOoCcTh TOTO, uTO I1. BepHO pemuT Gonbiie 7 3ana4, paBaa 0,54. Haiigute
BEPOATHOCTH TOT0, uTO [1. BEpHO pemuT poBHO § 3aaa4.

8. Ha xnaBmarype tenedona 10 mudp, ot 0 10 9. KakoBa BepoSATHOCTh TOTO, YTO CIYYaHO
HaxaTas nugdpa Oyaer MeHbie 47?

9. buatrioHHUCT OATH pa3 CTPENseT MO MUMICHSIM. BeposTHOCTh monagaHus B MUILIEHb TIPU
onHOM BbIcTpene paBHa (,8. Haliiute BeposSTHOCTH TOT0, YTO OMATIOHUCT MEPBHIE TPHU pa3a Monai B
MUIICHH, a TIOCJIEeIHHE JBa MPOMaXHYJCs. Pe3ynbrat OKpyriuTe 10 COTHIX.

10.  Ilomemenue ocemaercs (GoHAPEM € IBYMs JaMIaMU. BeposTHOCTh neperopanus
Jamibl B TeueHue roja pasHa 0,3. Haliqute BeposiTHOCTh TOTO, UYTO B TEUEHUE '0/1a XOTs OBl OJIHA
JlamIia He Ieperopur.

11.  BeposTHOCTB TOTO, 4TO Oarapeiika OpakoBaHHas, paBHa 0,06. [ToxynaTens B MarazuHe
BBIOMPAET CIIy4YaifHyI0 YIIAaKOBKY, B KOTOPO J1Be Takux OaTtapeiiku. Haiinute BepoITHOCT TOTO, YTO
o0e GaTapeiiku OKaKyTCsl HCTIPAaBHBIMH.

12.  Ecnum rpoccmeiictep A. urpaet 6enbIMH, TO OH BBIUTPBIBAET y rpoccmerictepa b. ¢ Bepo-
arHocTbo 0,52. Eciin A. urpaet uepHbeIMHU, TO A. BBIMTpbIBaeT y b. ¢ BepostHOCTEIO 0,3. I'poccMmetlicTe-
pbl A. u b. urparot 1Be napTuu, mpudeM Bo BTOPOil mapTuu MeHsIoT 1BeT ¢uryp. Haiinute Beposr-
HOCTh TOT0, 4TO A. BBIMUTpaeT 00a pasa.

13. B marasune Tpu npoaaBna. Kaxxaplii 13 HUX 3aHAT C KIMEHTOM C BEpOsATHOCTHIO 0,3.
Haitaure BEpoATHOCTH TOTO, UTO B CIIy4alHbII MOMEHT BPEMEHU BCE TPH MPOJABIIA 3aHATHI OJTHOBpE-
MEHHO (CUMTalTe, YTO KJIMEHTHI 3aX0/IAT HE3aBUCUMO JIPYT OT ApYyTa).

14. U3 paiioHHOTO LIEHTpa B JIEPEBHIO €KEAHEBHO XOIUT aBT0OyC. BEposTHOCTH TOTO, UTO B
MOHEETBHUK B aBTOOyce okaXkeTcst MeHbIIe 20 maccaxxupos, paBHa 0,94. BeposiTHOCTB TOTO, YTO OKa-
XKeTcst MeHblue 15 nmaccaxupos, pasHa 0,56. Haligure BEpoSITHOCTD TOrO, YTO YHCIIO ACCAXKUPOB
oyzxer ot 15 mo 19.

15.  Ha»sk3amMeHe 1o reoMeTpuu IKOJIBHUKY JOCTaETCs OJIMH BOIPOC U3 CIIUCKA dK3aMEHa-
LIMOHHBIX BOIIPOCOB. BeposTHOCTH TOr0, YTO 3TO BONPOC HAa TeMy «BrucaHHas OKpy>KHOCTb», paBHA
0,2. BeposiTHOCTB TOTO, 4TO 3TO Bompoc Ha Temy «llapannenorpamMmmy», pasHa 0,15. Bonpocos, koTopsie
OJIHOBPEMEHHO OTHOCATCA K 3TUM JIBYM TeMmaM, HeT. HaliiuTe BeposTHOCTh TOTO, YTO Ha dK3aMEeHe
IIKOJIBHUKY JIOCTAHETCSI BOIIPOC MO OJHOM U3 ATHUX JBYX TEM.

16.  BeposTHOCTH TOTO, UTO HOBBIH JIEKTPUUECKUN YaHUK MPOCTYKHUT OOJIbIIE roja, paBHa
0,97. BepoSTHOCTB TOTO, YTO OH IPOCITY>KUT OOJIbILE IBYX JIEeT, paBHa 0,89. HaiinuTte BeposiTHOCTH
TOT'0, YTO OH MPOCITY>KUT MEHBIIE BYX JIET, HO OOJIbIIE roja

17. B Bomme06Ho# cTpaHe ObIBaeT JBa TUIA MOTO/Ibl: XOPOLIas U OTJIMYHASA, TPUIEM TIOT0-
J1a, YCTAHOBUBIIUCH YTPOM, JIEPKUTCS HEU3MEHHOM BeCh JIeHb. I3BeCTHO, YTO ¢ BeposATHOCTHIO (0,8 10-
rojia 3aBTpa Oy/IeT Takoi e, kKak u cerofas. Ceromns 3 utonis, moroja B BonmeOHo# cTpane xopo-
masi. Haiiqute BEepoSTHOCTB TOTO, 4TO 6 Moy B BommeOHo# cTpane OyieT OTIMYHAs TOTo/1a.
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18. B marasmHe CTOAT JBa MIATEXHBIX aBTOMaTa. KakIblif U3 HUX MOXET ObITh HEUCIIPABEH
¢ BepositHOCTHIO 0,05 HE3aBUCUMO OT JIpyroro aBromara. Haiiiure BEpOSITHOCTB TOTO, UTO XOTSI ObI
OJIMH aBTOMAT MCIIPABEH.

19. B ToproBoM IeHTpE JBa OJMHAKOBBIX aBTOMATa MPOJAIOT Kode. BeposTHOCTE TOTO, UTO
K KOHILYy THSI B aBTOMate 3aKoHYuTCs Kode, paBHa 0,3. BeposTHOCTB TOrO0, 4TO KOJEe 3aKOHUUTCS B
obonx aBTomarax, paBHa 0,12. Haiinute BepoSATHOCTb TOTO, YTO K KOHILY JTHSI KO()e OCTaHeTCsl B 000X
aBTOMaTax.

20.  JIBe (haOpukH BBITYCKAIOT OJIMHAKOBBIE CTEKIIA JIJIs1 aBTOMOOMIIBHBIX ¢ap. [lepBas ¢ad-
puka Beimyckaet 45% 3tux crekoun, Bropas — 55%. IlepBas pabpuka BeimyckaeT 3% OpaxoBaHHBIX
cTekol, a Bropast — 1%. Haiinure BeposSTHOCTh TOTO, YTO CIIYYaitHO KYTUICHHOE B Mara3uHe CTEKJIO
OKa)kKeTCsl OpaKOBaHHBIM.

@opMAaT BBINOJHEHHOH PadOTHI: OTUYET O BHIMIOJTHEHUE CAMOCTOSITENILHON pabOThI,

BBITIOJTHEHHON B TETPaJIsX.

Kpurepum ouenku:

- YpOBEHBb OCBOEHUS 00yUaIOMUMCS y4eOHOTO MaTepurana,

- 000CHOBAaHHOCTH M YETKOCTb U3JI0)KEHUS OTBETA;

- ymeHue chOpMHPOBATH CBOIO MO3UIIMIO, OLIEHKY U apI'yMEHTHUPOBATH €€.

KoHTpoJIb BbINOJTHEHNS: BBICTYIJICHUE HA TEOPETUUECKUX M MPAKTUYECKUX 3aHATHSIX.

CamocrosiTesibHas padora Ne 8.
Marpuubl. JledicTBUS ¢ MATPHIIAMHU

I_Ie.m): OTpa60TKa HAaBBbIKOB BBIYHCJICHUA MaTPUIL
CamocrosiTeibHasE padora oOyuyalommxcsi: padoTra ¢ JIONOJHUTENIBLHOM JHUTEpaTypoH,
BBIYHUCIICHUC MATpPHII.

3amanmne 1
1-3. Cnoxute Matpuiel A u B:
3 10 4 2 -3
LA={ 2 74 ) B={57 o0
6 5 2 00 1
2 -1 4 1
2. A= 3 0 | B= -3 -1
5 8 2 ?3 41
_ 7 4 0 _ (=1 —4 =
3 A (—2 5 1)’B ( 2 —5 {])'

1-3. BeruucnuTh JIMHEWHBIE KOMOWHAIIMUA MATPUIL;

1. 2A — B, eciu A=(2 —6 1), BZ(_S 2 _32).

3 0 4 0 -1
6 —4 0 -1
2.3A+2B,ecin A= 3-2) B=[ —2 5|
-1 5 4 0
~ _ 2 -1 (1 2 z(—? —4)
3.24+3B-Coeemn A=( 5, )B=( _,; C).cA(g

1-3. Haiftu mpousBeAeHUS MaTPHII;
{3 ) G
2(3-3) (6 7)
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113\ 3.1 0
3. 021 (0 1 1)'
—-104 2 0 1

1-4. Haiitu npoussenenne AB:

12

4-(321)p_

1 (B;Uz) _2301

»A={071)F= (G10)

va- (219s- (1) ea-(ha-(11)

3aganue 2
Borunciants C = A%+2B, rie
2—1 —74
A= (%3)B=(_3)
03 5—-3
Haiitu AB-BA, e

121 411
A=({212 ,B=(42U)
123 121

Hatitu 3A*2B, eciin

A= (23_211D)' B= (:Zlﬂj)

Hatitu AE, eciiu

234 100
A_(S—lﬁ)’ E=(DID)
001

Haiitu EA, eciu

100 21
E=1010) A=|-14
001 5-2

®opMaT BBHINOJHEHHOMH PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEIbHOM PaboTHI,
BBITIOJIHEHHON B TETpajsXx.

Kpurepun onenkmu:

- YpPOBEHBb OCBOEHHUs 00y4aromuMcs yueOHOro MaTepHaa,

- 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUS OTBETA;

- yMeHHe ¢(hOpMUPOBATH CBOO MO3UIHIO, OLIEHKY U apr'yMEHTHPOBATh €€.

KoHTpoJib BbINIOJTHEHNUS: BHICTYIJIEHUE HA TEOPETUUYECKUX M MPAKTUYECKUX 3aHATHSIX.

CamocrositeibHas padora Ne 9.
Penienune cucreM JUHEHHBIX aJIredopandeckux VpaBHeHU pa3jJIudIHbIMHU CIOCO0AMH

Heab: oTpaboTka HABBIKOB pEIICHUS CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHUN
Pa3IUYHBIMH CIIOCOOAMHU.
CaMocrosiTeibHAsi padoTa o0yuyaromuxcsi: paboTa C JIONOJHUTENIBHOW JHUTEpaTypoOid,
pellIeHre CUCTEM JIMHEHHBIX aNreOpanyeckux ypaBHEHUN pa3IMuHbIMU CIIOCOOaMHU
12



3aganue 1.

1. Pemmre cuctemy ypaBHEHU# crioco6aMu anredpandeckoro CIoKeHHs, TI0JCTaHOBKH,
rpadudeckuM u 1o Gopmynam Kpamepa:
5x-3y=1 2x+y= L
x—3y = 5) 5
x+11ly=6 1
dx+2y=—
3
2. Pemure cucremy ypaBHeHui no gopmynam Kpamepa:
xX+2y+1=
3x+2y+2=10
4x-3y-21=4

3. Pemnre cucremy ypaBHenwuii mo popmynam Kpamepa:
(a+6)x—(a—6)y=4as

{(a 8)x+(a+6)y=2(a"—6%)

2x—ay=24

8x+16y =96

@opMaT BbINOJHEHHOH Pad0ThI: OTUET O BBHIIMOJIHEHUE CAMOCTOATEILHON PadOTHI,

4. Iln xakoM 3HAYEHHUH a CUCTEMaA { “MeeT OECKOHEYHO MHOTO peIeHU?

BBITIOJTHEHHOU B TCTpadsix.

Kpurtepun ounenkmn:

- YPOBEHb OCBOEHHs 00y4arONIMMCsl Y4eOHOT0 MaTepuana,;

- 00OCHOBAHHOCTb U YETKOCTb U3JI0KEHUS OTBETA;

- yMeHHe c(hOpMHUPOBATh CBOIO MO3UIUIO, OLICHKY U apT'yMEHTHPOBATh €€.

KOHTPO./1b BBINOJIHEHHUS: BHICTYIUIEHUE HA TEOPETUUECKUX U MPAKTUUECKUX 3aHATHUSX.

3ananmue 1.
1.PemuTe cucteMy ypaBHEHHH CITIOCOOaMH alTreOpandecKoro CII0KECHHUS, TTOICTAHOBKH,
rpadgudeckuM u 1o popmynam Kpamepa:

1
{3x—4y=—11 5) r-y=¢
2x—2y=5 6x—2y=g
5
2.Pemmre cucremy ypaBHeHHit o opmyinam Kpamepa:
S5x+y-3z=-2
4x+3y+22=16
2x-3y+1=17

3.Pemmmre cucremy ypaBHenuit o popmynam Kpamepa:
ax—ey =a’ +6°
ex+ay=a’+6°

4x+3y =124

HE UMEET peleHnin?
2x+ay=7T1

4.11pu KaKOM 3HaYEHUH a CHCTEeMa {

®opMaT BBHINOJHEHHOMH PadoThI: OTYET O BHIMOJIHEHHE CAMOCTOSATEIIbHOM paboTHI,
BBITMIOJTHEHHON B TETpajsX.

Kpurepun onenkn:

- yYpOBEHb OCBOEHUS 00yyaroluMcs y4eOHOro MaTepuania;



- 00OCHOBAHHOCTb U YETKOCTb M3JI0’KEHUS OTBETA;
- yMeHHe c()OpMUPOBATH CBOIO MO3UIIUIO, OIICHKY U apTyMEHTHPOBAThH €e.
KoHTpoJIb BBINOTHEHH: BBICTYIUICHUE HA TEOPETUYECKUX M MPAKTUYCCKUX 3AHATHSIX.

10. OBIIME METOAUYECKHUE PEKOMEHJALIUUA 110 PABOTE C TEKCTOM

YMmenusi padoTaTh ¢ 3aroJIOBKOM Y4e0OHOI0 TeKCTa, MH(pOopMaIuei:

— ¢opMynUpPOBATH BONPOCHI K 3ar0JIOBKY;

— BBIJIENSTh KAKUMU 3HAHUSIMU, YMEHUSIMU TI0 JTAHHOW TeMe YK€ BIIaJIeeTe;
— YCTaHOBHTb, [I0YEMY UMEHHO 3THU CJIOBA BEIHECEHHI B 3ar'0JIOBOK;

— MPEIBOCXUIIATH, YTO U3 paHee HEM3BECTHOTO MOXKET OTKPBITHCS;

— 0CO3HaTh, UTO HEU3BECTHO 110 3TOU TEME;

— nnepepopMyIupoOBaTh 3aroJ0BOK B (hopMy BOIIpOCa.

YMeHusi, He00XoAUMBIe JJIsl CTPYKTYPHPOBAHUSI HHPOPMAIIUHA:

— JeTUTh NH(OPMALINIO Ha OTHOCHTEIFHO CAMOCTOSITEIIbHBIE CMBICIIOBBIE YaCTH;

— BBLICJIATH B CMBICJIOBOM YacTH TJIaBHOE (C TOYKH 3PEHHs MOCTAaBJICHHOW y4eOHOMW 3ajgaun) U
BCIIOMOT'aTeNIbHOE, HOBOE U YK€ 3HAKOMOE;

— BBIJICJISATH B CMBICJIOBOM 9acTH, O Ye€M rOBOPHUTCS (0OBEKT) M UTO O HEM TOBOPHTCS;

— OIIEHNBATh MH()OPMATHBHYIO 3HAYNMOCTb BBIJICIIEHHBIX MBICIIEH — COOTHOCHUTH MX C TEMH HJIH
WHBIMU KaTETOPUSIMH COJIEPKATEIbHON CTPYKTYphl HHMopMaru ((pakTamu, SBICHUSIMH, TOHATHIMHU,
3aKOHAaMU, TEOPUIMH);

— ONpeAeNATh JIOTHYECKHE W COACP)KATEIbHBIC CBSI3W M OTHOIICHHUS MEXIY MBICISIMA
nHpopManuu;

— BBIACIATH «CMBICJIIOBBIC M ONOPHBIC ITyHKTBI», JIEMEHTHl WH(POPMAIMH, HECYLIHE OCHOBHYIO
CMBICIIOBYIO Harpy3Ky (TE€pMHHBI, TOHATHUS, POPMYJIIBI, PUCYHKH U JIP.);

— TPYNIHMPOBATH MO CMBICITY BBIJCJICHHBIE TPU aHAIN3€ MH()OPMAIIUK MBICIH, OOBEANHAS UX B
OoJee KpyIHbIC YaCTH;

— (opMyIIMpOBaTh IITaBHBIE MBICH ATHX YacTel, BCe WH(OpMAIIHH;

— 000011aTh TO, 9TO B TEKCTE TAHO KOHKPETHO;

— KOHKPETU3UPOBATh TO, UTO JAHO 000OILIEHO;

— JI0OKa3bIBaTh, APTYMEHTUPOBATh TO, YTO HE JI0KA3aHO, HO TpeOyeT J0Ka3aTelbCTBa,;

— BBLAETIATH TPYAHOE, HETMIOHATHOE;

— (opmynupoBaTh BOIpPOC 10 yueOHOH HH(popMaruuy;

— BBLACTIATH IPOTUBOPEUUS C paHEee U3BECTHBIM, C COOCTBEHHBIM OIBITOM;

— COOTHOCUTH Pe3yJbTAaThl U3YUYEHUS C TOCTABICHHBIMU 1IENISIMH, BOIIPOCAMU;

— CHHTE3UPOBATh HHPOPMAIINIO, TIOTYICHHYIO U3 PA3HBIX UCTOYHUKOB.

YMenusi nucbMeHHO# puKcanuu pe3yabTaToB padoThl ¢ yueOHoil HuH(popmanmeii:
— COCTaBJIATH IJIaH (MIPOCTOM MITM CIIOKHBIN), OTpakaTh HH(OPMALINIO rpaPUUECcKH;

— OTpaxaThb cojiepKaHue MH(POpPMaITUH T€3UCHO;

— COCTaBJISITh KOHCHEKT (CIEAAIINMI, CTPYKTYPHBIH U JIp.)

KoMMyHHUKaTHBHbIE YMEHUSI:
— YCTHO XapaKTepU30BaTh CHCTEMY BOIIPOCOB, OCBELICHHBIX B Y4eOHOM nHpopManuy;
— TE3UCHO M3JIarath coJiep:kaHue NHPOopMaIuy;

— pa3BepHYTO M3JIAraTh COJCPIKAHHE.
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YMeHus1 KOHTPOJHPOBATH CBOI0 PadoTy ¢ yueOHOM nHpopManueii:
— BOCIIPOU3BOJIUTH U3YUYEHHOE;

— COCTaBJISITh T€3ayPYyC NOHSITUI TEMBI;

— 11oA0UpaTh, KOHCTPYUPOBATh 3a/laHMUs Ha IPUMEHEHUE U3yYEHHOI0;
— NPUBOJUTH COOCTBEHHBIE TPUMEPBI;

— YCTaHABJIMBATh CBSI3U U3YYEHHOT'O C PAHEE U3BECTHBIM.

11. OBIIUE METOAUYECKHUE PEKOMEHJIALIUHA JJIS1 O©POPMJIEHU A
N HAIIMCAHUSA PEGEPATA

«Pedepar» nmeeT naTUHCKKE KOPHU U B JIOCIIOBHOM IIEPEBOIC 03HAYAET
«IOKJaJpIBat0, coobOmawy. CroBapyu ONPENESIIOT €ro 3Hau€HUE KaK «KpaTKoe H3JI0KEHHE B
IUCBMEHHOM BHJE WM B (opMe NyOIMYHOrO AOKIala COJACpXKAaHWA KHHUIHM, YYEHUs, HAy4dHOU
Ipo0JIeMBbl, Pe3yIbTaTOB HAYYHOI'O UCCIIEOBAHUS: JOKJIAJ Ha ONPE/AEICHHYI0 TEMY, OCBELIAIOIINN ee
Ha OCHOBE 0030pa JIMTepaTypbl U APYTUX UCTOYHUKOB.

1. Crynendeckuii pedepar — 3T0 TBopueckas paboTa CTYAEHTa, B KOTOPOM Ha OCHOBaHWUHU
KPaTKOT0 MUCbMEHHOTO M3JIOKEHUS U OLEHKH PA3JIMYHBIX UCTOYHUKOB IMPOBOJUTCS CAMOCTOSATEIBHOE
UCCIIEIOBAaHUE ONIPEICIICHHON TEMBbI, IPOOJIEMBI.

2. Peepat oTinuarot cienyoomuye Npu3sHaKku:

a) pedepar He KOMUPYET IOCIOBHO COJIEpKaHME MEPBOMCTOUHUKA, a MPEJCTABISET COOOMU
HOBBIII BTOPHYHBIA TEKCT, CO3JaBaeMbli B pe3yjbTaTe CUCTEMaTH3alMM M 000OIIEHHs MaTepua
IIEPBOMCTOYHUKA, €ro aHAINTHUKO-CUHTETHYECKOM mepepaboTKu  («aHAIUTUKO-CHUHTETHYECKast
nepepaboTKa MEPBHYHOTO JOKYMEHTA C [eNbio co3aanus BTopudanoroy) (FOCT P MCO 10011-2-93)

6) Oyayud BTOPUYHBIM TEKCTOM, pedepaT co3Jaercs CcO BCeMH TpeOOBaHUIMH,
NPEIBSBISIEMBIMU K CBS3HOMY BBICKA3bIBAHUIO, TO €CTh €MY JOJDKHBI OBITH NMPHCYIIU CIEAYIOLIHE
YepTHI: IIETIOCTHOCTh, CBA3HOCTD, CTPYKTYpPHAs YIOPSAIOYCHHOCTh U 3aBEPIICHHOCTb.

B) B pedepar AODKHO OBITh BKIIOYEHO CAMOCTOSITEIbHOE  MUHHU-UCCIIEOBaHUE,
OCYIIIECTBIISIEMOE Ha MaTepHaie WM XYyIOKECTBEHHBIX TEKCTOB, WM HCTOYHUKOB MO TEOPUU U
UCTOPUH JIUTEPATYPBHI.

3. CtyneHueckuii pedepar JOIKEH UMETh CIEAYIOIIYIO CTPYKTYPY:

— TUTYJbHBIHN JTUCT

— T1aH paboTHI (Comep kaHue)

— BBEJICHHE

— OCHOBHasl 4acTh

— 3aKJIIOYCHHE

— CITMCOK JIUTEPATYPHI

— IpusIoXkeHue (1o HeoOXO0IMMOCTH)

Bo BBenmeHun, Kak MNpaBWIO, JAaeTCs KpaTKas XapaKTEepUCTHKA H3Y4aeMOH TEMB,
00OCHOBBIBACTCS €€ aKTYaJIbHOCTh, PACKPHIBAIOTCS LIEIb U 33aJaud pabOThl, MPOU3BOIUTCS KPATKHA
0030p NUTEPATYPHI U BAKHEUIITNX UCTOUHUKOB, HA OCHOBAaHUH KOTOPBIX TOTOBUJICS pedepart.

B 0CHOBHOM 4acTH KpaTKoO, HO IOJIHO U3J1araeTcs MaTepuall 110 pasjaenaM, KaKIbli U3 KOTOPBIX
pPacKpbhIBae€T CBOIO MPOOJIEMY WJIM Pa3HbIE CTOPOHBI OJHOM mMpoOseMbl. Kaknbiii CMBICIOBOI OJI0K
(rnaBa, maparpad) 1oJKeH ObITh O3aryiaBJieH.

3akItoYeHne TOJHKHO OBITh YETKUM, KPATKUM, BBITEKAIOIINM M3 COJIEPKAHHUS OCHOBHOM YacCTH.
B HeM IOmKHBI cOZepKaThCsl BRIBOABI TI0 Pe3ysbTaTaM paboThl, a Takke HH(OOPMAIIHS O COTJIACHH WJIH
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HECOIJIaCHM C aBTOpaMM LUTHPYEMBIX paOoT, JaHbl yKa3aHUsS Ha TO, KOMY MOTYT ObITb MHTEPECHBI
KHUTH, TEKCTBI, PacCMOTpPEeHHbIe B pedepare. 3akiroueHHE HE JOJDKHO NPEBBIATh MO 00BEMY
BBEJICHUS.

4. O6beM pedeparta )KECTKO HE PErJIAaMEHTHUPYETCs, OJHAKO OH He JIOJDKeH mpeBbimarh 20
MAaIIMHONHUCHBIX CTPAHHUIL.

5. TpeboBanus Kk 0OPMIICHHIO:

Pedepar nomken ObITh HanmMcaH Ha Oymare cTaHnapTHOUM GopMbl (JIUCT 4A, ¢ oasIMu ciesa 2,5
— 3 cM, CBepXY M CHU3Y — 2 CM, cllpaBa — 10 1 CM) U BJIOKEH B MAIKYy.

HymMmepanus ctpaHull 10KHA ObITh CKBO3HOM, BKJIIOYAsi CHUCOK MCIIOJIb3YEMOM JIUTepaTypsl U
npuioxenus. HymepyioT crpaHuisl apaOCKMMU IUppaMud B MPaBOM HIKHEM YTy WM CBEPXY
nocpenuHe JMcra. llepBoil CTpaHMIEel SBIIAETCA TUTYJIBHBIM JIMCT, HA HEM HOMEDP CTpaHUILbl HE
CTaBUTCSL.

Cxema o¢opMiIeHUSI THUTYIBHOTO JIMCTa (TpuioxkeHwe 1), comepikaHus (TpuiIokeHue 2)
CTYZI€HYECKOro pedepara NpuiiaraeTcs.

Crniucok nureparypsl 3aBepuiaeT paboTy. B HeM QUKCHpYIOTCS HMCTOYHUKH, C KOTOPBIMU
pabotain aBTop pedeparta. Criucok cocraBisercs B an(aBUTHOM HOpPsKE MO (GaMHUIUSAM aBTOPOB WM
3aryiaBusi KHUT. [Ipy HanuuMM HECKOJBKHUX pabOT OJHOIrO aBTOpa MX Ha3BaHMs pacloyiararorcs Io
rogam u3ganuid. bubauorpaguueckue nanueie opopmisitores: B coorserctBrn ¢ [OCTom.

12. OBIIUE METOJUYECKHWE PEKOMEHIALIMHA JJISI O®OPMJIEHMS
COOBIIEHUS, TOKJIAJA

O06beM coobiieHus 00bIYHO cocTaBiseT 2-3 cTpanulbl popmara A-4
CooOmienue, goknag ohOpMISIOT CTAaHIAPTHO:
[1a6oHHBINA MAIIMHOMUCHBIN TEKCT UMEET CIEAYIOIINEe apaMeTphl:

— mpudt Times New Roman;

— pa3mep mpudrta 14;

— MEXCTPOYHBINA HHTEpBAT 1,5;

— CTaHAapTHBIC TOJIs T penaktopa Word;

— BBIpaBHUBAHUE 110 HIHPUHE.
CchUIKM Ha UCTOYHUKHU YKa3bIBAIOTCS MO TPeOOBAHUIO MIPETIOAaBaTerIsl.
B wuneane, cooOuieHue, AOKIaa emie MOJKHBI COAEPKATh MPUIOKEHUS — TAOJHUIBI, CXEMBbI, KOMUU
JOKYMEHTOB — OJTHAKO, YaIle 3TO HE MPAKTHKYETCS.

13. OBIIUE METOANYECKHUE PEKOMEHJIAIIUA OJIS1 O®OPMJIEHUSA
NPE3EHTALIUU

TpeGoBanus k mpe3eHTANIUN

Ha nepBowm cnaiine pazmeniaercs:

— Ha3BaHUE NPE3EHTALIUN;

— astop: ®UO, rpynmna, Ha3BaHHE Y4YEOHOrO YUpPEXKICHHS (COABTOPHI YKAa3bIBAIOTCS B

andaBUTHOM TIOPSIKE);

— rof.

Ha BTOpOM crnaiine ykaspiBaeTcs cojep)KaHHe padoOThl, KOTOpoe Jiydmie OhOpMHUTH B BHUIE
TUIEPCCHUIOK (151 MHTEPAKTUBHOCTH MPE3EHTALINHN).

Ha mocnegnem cnaiie yka3bpIBaeTCsl CIIMCOK HCIIONB3YEMOM JUTEPATYPhl B COOTBETCTBUM C
TpeOOBaHUSMHU, HHTEPHET-PECYPCHI YKA3BIBAIOTCS B MOCIICIHIOI0 0YepPE/Ib.
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Odopmienue ciaaiiion

— HE0OXO0MMO COOI0AaTh €ANHBINA CTHIIbL 0()OPMIICHUS;
— HY>KHO M30erartb CTUJIeH, KOTOpble OyAyT OTBJIEKATh OT CAMO Mpe3eHTALNH;

Ctniab
— BcroMorarenbHas uHpopManus (YIpaBiISIOIIME KHOMNKH) HE JIOJDKHBI
npeo0aaaTh HaJl OCHOBHOM MH(pOpMAIMEH (TEKCT, pPUCYHKH)

®oH — nist oHA BRIOMpAIOTCs OOJIee XOJIOIHbBIE TOHA (CHHUH WU 3€JICHBIN )
— Ha OJIHOM ClIaiiJIe PeKOMEH/IyeTCsl UCIIOJIb30BaTh He 0oJiee TPeX I[BETOB: OJUH
it (POHA, OJIMH IS 3aT0JIOBKOB, OJIMH JIJISl TEKCTA,;

Hcnoab3oBanue
— 1t poHA U TEKCTa UCTIONB3YIOTCSI KOHTPACTHBIC IBETA;

nBeTa
— 0co00e BHHMAaHHE CIIeAyeT OOpaTUTh HAa IBET THIEPCCBUIOK (0 M TOCIe
UCTIOJIh30BaHU )
— HYXHO HCIIOJIb30BaTh BO3MOXXHOCTH KOMIIBIOTEPHOM aHMMaluu s
IpeJICTaBIeHNs HH(OPMALIUY Ha CIaije;

AHHMaIMOHHBIE

bd — HE CTOHUT 3JIOYyHOTPEOJATh pPa3IWYHBIMH AHUMAIIMOHHBIMU J(PPEeKTaMu;
3P deKThI

aHUMaIMOHHBIE A(PPEKTHl HE IOJKHBI OTBJICKATh BHHUMAaHHE OT COJICPKaHHS
nH(popMaIuy Ha criaiie

IIpeacraBiaenue nHpopMaun

Conepxanue
uHpopManun

— CJIelyeT UCIO0JIb30BaTh KOPOTKHUE CJIOBA U MPEAJIOKECHUS;

— BpeMs TJIaroJioB JOJKHO OBITH BE3/IE OJIMHAKOBBIM;

—CJIeyeT UCIOIb30BaTh MUHUMYM TPEJIOTOB, HApEUHil, MPUaraTelIbHbIX;

— 3aroJIOBKH JOJIKHBI IPUBJIEKATh BHUMAHUE ayIUTOPUHU

— IPEINOYTUTENHLHO TOPU3OHTAIEHOE PACTIONOKEHNE HH(POPpMAITUH;

—Haubosee BaykHas HHGOPMAITUS JT0DKHA PACIIONIaraThCsl B LIGHTPE dKPaHa;

— €CII Ha cllaiijie pacriojaraercs KapTHHKa, HAJIIUCh JOJKHA PacIoiaraThCs
IO HEH.

HipugrsI

— JIIS 3ar0JIOBKOB HE MeHee 24;

— 1715 ocTajabHOU nH(popMauu He MeHee 18;

— mpudTHI €3 3aCEUEK JIETYE YATATH ¢ OOJIBIIIOTO PACCTOSHHS;

— HeJb3s CMEIINBATh Pa3HbIC TUIIBI MIPU(TOB B OJHOM MPE3CHTALINH;

— Q7S BBIACNEHUs HWHQOpPMAIMH CJeIyeT HUCIONIb30BaTh JKUPHBIA MIPUPT,
KYPCHUB WJIM MOIYEPKUBAHKUE TOTO K€ TUIA;

— HeINb3s 3J0YNOTPeOISITh MPOMUCHBIME OyKBaMHU (OHU YUTAIOTCS XYXKE, YeM
CTPOYHBIE).

Cnoco0bl
Bbl/1eJICHUS
HHpopmannu

Crnenyet UCToab30BaTh:

— paMKH, TPaHUIIbL, 3aJIUBKY

— pa3Hble 1[BeTa PUPTOB, IITPUXOBKY, CTPEIIKH

— PUCYHKH, TUarpaMMbl, CXEMbI JJI WLTIOCTPAINH Hanboliee BaXKHbBIX (DaKToB

O0bem
uHpopmannu

— HE CTOMT 3aIOJIHATH OJMH CIal]] CIUIIKOM OOJBIINM 00beMOM HH(POPMALIHU:
JFOAM MOTYT €IMHOBPEMEHHO 3allOMHHUTH He 0ojiee Tpex (haKTOB, BBIBOJIOB,
ONpeAeICHUN.

— HanOonpmas 3¢¢GEKTUBHOCT JAOCTUTACTCS TOT/A, KOT/IA KIIFOUEBBIC ITYHKTHI
OTPaKAIOTCSI ITO OJTHOMY Ha Ka)K/IOM OT/IEITBHOM CIaiIe.

Buanl ciaiaoB

I[J'IH obecreueHust pa3H006pa31/15{ CJICAYCT HCIHOJb30BATH PA3HBIC BHUIBI
CIIaliJIOB: C TCKCTOM, C Ta6J'II/II_IaMI/I, C JuarpaMmMamu.
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14. KPUTEPUU OLLEHKMU 110 BUJIAM PABOT

1. Kpurepun orieHKH OATOTOBKY WH(POPMAITMOHHOTO COOOIIIEHUS
— aKTyaJIbHOCTh TEMBI;

— COOTBETCTBHE COJCPIKAHUS TEME;

— Ti1yOnHa mpopaboTKK MaTepuraa;

— IPaMOTHOCTD U TIOJTHOTA UCIIOJIb30BaHUSI HCTOUYHHKOB,

— HaJIMYUE JIIEMEHTOB HArJISITHOCTH.

2. Kputepuu olieHKH MTOATOTOBKH pedepara

— aKTyaJbHOCTh TEMBI;

— COOTBETCTBHE COJICPKAHHSI TEME;

— TiIyOnHa mpopaboTKKM MaTepuraa;

— IPaMOTHOCTD U TIOJIHOTA UCIIOJIb30BaHUSI HCTOYHHKOB,
— cooTBeTcTBHE OhopmieHHs pedepara TpeOOBaAHUSIM.

3. Kputepuu o1leHKH COCTaBJI€HUsI OIOPHOTO KOHCIIEKTa
— COOTBETCTBHE COJEPKAHUSA TEME;

— MpaBWIbHAS CTPYKTYPHPOBAHHOCTH MH(POPMALINH;

— HaJIMYUE JIOTHYECKOU CBS3H M3JI0KESHHON HH(POpMAILINK;
— cOOTBETCTBHE O(hopMIIeHUS TPEOOBAHUM;

— aKKypaTHOCTb U I'PaMOTHOCTb U3JI0KEHUS;

— paboTa ciaHa B CpOK.

4. Kputepun OLIEHKM COCTaBJIEHMS OLIOPHO-JIOTUYECKON CXEMBI T10 TEME

— COOTBETCTBHE COJIEPKAHUS TEME;

— JIOTUYHOCTb CTPYKTYpPhI TaOJINLIbI;

— MpaBUJIBLHBINA 0TOOP MH(pOpPMaLIUK;

— Hajnuuue o00O0Iaruero (CUCTeMaTH3UPYIOLIEro, CTPYKTYPHPYIOIIEro, CPaBHUTEIBHOTIO)
XapakTepa U3J10KeHUs! MH(opMaIum;

— cOOTBeTCTBHE 0(hopMIIeHUS TPEOOBAHUSIM;

— paboTa caHa B CpOK.

5. Kpurepuu oLieHKH CO31aHUsI MaTepUaIoB-TIpe3eHTaUI

— COOTBETCTBHE COJIEP)KAHUS TEME;

— MpaBUJIbHAS CTPYKTYPUPOBAHHOCTH HH(OPMALINN;

— HaJIMYKE JIOTUYECKON CBSA3H U3JI0KEHHON MH(POpMAIIIH;

— 3CTETUYHOCTH 0(OPMIICHHS], €I0 COOTBETCTBHE TPEOOBAHUM;
— paboTa mpeacTaBieHa B CPOK.

15. KPUTEPUU OIIEHKH CAMOCTOSTEJBHON BHEAYJIUTOPHOM PABOThHI
OBYYAIOIIUXCA

KauecTBO BBINOIHEHHS BHEAYAUTOPHON CaMOCTOSATEIbHOW pabOThl 00YYarOMIMXCSl OLEHUBAETCS
IIOCPEJICTBOM TEKYLIEr0 KOHTPOJS CAMOCTOSTENbHONH pPabOThl OOY4YaOLIMXCS C HCIOJIb30BaHUEM
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OambHO—peUTHHroBOM cucTeMbl. Tekymuit koHTpoiab CPC — 370 gopma miIaHOMEpHOTO KOHTPOJIS
KayectBa W 00BEMa, MPHOOpPETaeMBbIX OOYyYarOIIMMCS KOMIIETEHIIMA B TMpOLEcce H3yYCHHS
IUCUUIUIMHBI, TPOBOJUTCSA HAa NMPAKTHUECKUX W CEMHHAPCKHUX 3aHATHAX M BO BpEeMs KOHCYJIbTAIUil
IperoiaBaTeds.

100~89% MaxkcumanbHOe KOJHMYECTBO OalljioB, yKa3aHHOe B KapTe—mapuipyre (tabm. 1)
CaMOCTOSITENTFHOM paboThl 00y4YaIOIIErocs Mo KakI0My BUAY 3aJaHUsl, 00yJaroIMiics MOIydaeT, eClu:

— 00CTOATENBHO C JOCTATOYHON MOJHOTOM H3J1araeT COOTBETCTBYIOIIYIO TEMY;

— J1aeT NpaBUIIbHBIE (HOPMYIUPOBKHU, TOYHBIE ONPEAETCHUS, TOHATHS TEPMUHOB;

— MOXET 000CHOBaTh CBOW OTBET, MPUBECTU HEOOXOUMBIE TPUMEPHI;

— TpPaBUJIBHO OTBEYACT HA JOMOJHUTENIBHBIE BOMPOCH IPENOJaBaTelNs, WMEIOIINE LENbIO
BBISICHUTB CTENICHb MOHUMAHHUSI CTYJJCHTOM JaHHOTO MaTepuaa.

70~89% 0T MakCMMaJIbHOTO KOJIMYECTBA OaJIJIOB 00yJaroIIMiics MMoJIydaeT, eciu:

— HenoJiHo (He MeHee 70% OT MOJIHOT0), HO MPAaBUIIBHO U3JI0’KEHO 33aHUE;

— IPU U3JTOKEHUH OBUIM JOMYHIeHBI 1—2 HeCyllecTBEHHBIE OIIMOKH, KOTOPhIE OH HCIIPABISIET
MIOCJIe 3aMEYaHUs MTPETroJaBaTels;

— JIaeT MpaBUIIbHBIE POPMYIUPOBKU, TOUHBIE ONPEIEICHNUS, IOHATHS TEPMUHOB;

— MO>XET 000CHOBATh CBOW OTBET, IPUBECTH HEOOXOAMMEBIE TPUMEPHI;

— TpPaBWJIBHO OTBEYACT HA JOTOJHUTEIBHBIE BOMPOCH IPENOJaBaTelNsl, WMEIOIINE LENbI0
BbIICHHUTD CTCIICHb NIOHUMAHUSA CTYACHTOM JAHHOI'O MaTrcpurajia.

50~69% oT MakCUMaIbHOIO KOJIMYEeCTBA 0ayIOB 0OyUaIOIIMICS TOIY4aeT, eCIU:

— HenosHO (He MeHee 50% OT MOJIHOTO), HO MPABUIILHO U3JI0KEHO 3a/IaHKE;

— MIPH U3JI0’)KEHUU ObLIA IOMYIIEHA OJJHA CYIIECTBEHHAas! OIINOKa;

— 3HAeT U IOHMMAET OCHOBHBIE IIOJIOXKEHMs HAHHOW TEMbI, HO JIOIYCKAeT HETOYHOCTH B
(bopMyIHpOBKE MOHATHH;

— M3JIaraeT BBIIOJHEHUE 33/1aHUS HEJOCTATOYHO JIOTHYHO U TOCJIEJ0BATEIIBHO;

— 3aTPYAHSIETCS IPU OTBETaX Ha BOMPOCHI IIPENOAaBaATEl.

49% 1 MeHee OT MaKCUMAIBHOTO KOJTMYeCTBa 0aioB 00ydaromuiicsl TOMy4YaeT, eCiu:
— HenoJsHO (MeHee 50% OT MOJIHOTO) U3JI0KEHO 3aJaHuE;
— TPY U3TI0KEHUU ObUTH JOMYIEHBI CYIIECTBEHHBIE OMIMOKH.

B "0" 6annoB npenojaBaresb BIpaBe OLIEHUTH BBIIOJHEHHOE 00YyJaroLIMMCs 3a/laHUe, €ClIi OHO
HE YJIOBJIETBOPSET TPeOOBaHUIM, YCTAHOBJICHHBIM IIpeNoaBaTesieM K JAHHOMY BHly paOOTHI.

Cymma nosydyeHHBIX OaljioB MO BCEM BHJAM 3a/laHuil BHEAyJAUTOPHON CaMOCTOSITENIbHOMN
paboThl COCTABIISIET PEUTHUHIOBBIN MOKa3aTeNlb CTyJAeHTa. PEHTHHTOBBIN MOKa3aTeNlb CTYJAEHTa BIUSET
Ha BBICTABJICHUE UTOTOBOM OLICHKH 110 pe3yJIbTaTaM W3y4YEHUs TUCLHUIIIINHBI.

Talmmua nepeBoga 6a/10B B OLICHKY

Gayt 100~89% 70~89% 50~69% 49% u meHee
OITCHKA 5 (om.) 4(xop.) 3(ynoB.) 2 (HeynoB.)
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10. ”TH®OPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

[lepeueHbr peKOMEHIYyEeMBIX YUeOHBIX uW3JaHul, HWHTEepHET—pecypcoB, IOMONTHUTEIHHON
JTUTEpaTypHI:
OcHoBHas JuTepaTypa
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Boromonos, I1. . Camoitnenko. — 5-e usn., mepepad. u momn. — Mocksa: M3garensctBo FOpaiit, 2022. —
401 c¢. — (IIpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-07878-7. — URL:
https://urait.ru/bcode/489612.

2. Maremaruka. DJIeMEHTHl BBICIICH MaTeMaTHKH: ydyeOHWK: B 2 Tomax. Tom 2 / B.B.
bapnymkun, A.A. TlpokodneB. — Mocka: KYPC: MH®PA-M, 2022. — 368 c. — (Cpennee
po¢eCCHOHAIBHOE oOpa3oBaHue). — ISBN 978-5-906923-34-9. — URL:
https://znanium.com/catalog/product/181703.

2. MaremaTuka: y4eOHUK M MPAKTUKYM JUIsl CpeIHEro npodeccuoHanbHoro oopazoBanus / M.
1O. Cenpix, 1O. b. I'pebenmmkos, A. 1O. IlleBeneB. — Mocksa: M3natensctBo KOpaiit, 2021. — 443 c. —
(ITpodeccuonanprOE oOpa3oBaHmue). — ISBN 978-5-9916-5914-7. — URL:
https://urait.ru/bcode/469860.

JlonoIHUTeILHAS JTUTEpPaTypa:

1. Marematuka [ CTYJEHTOB MEAMIIMHCKHX KOJUIekeil: yueOHoe mocobue / U.B.
HpyxunuHa. —2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2019. — 188 ¢. — ISBN 978-5-8114-4690—
2. — URL.: https://e.lanbook.com/book/124578.

2. MareMaTuka: OCHOBHBIE MAaT€MaTHYECKHE CTPYKTYphI: yueOHOe MocoOHe A CPeIHEro
npodeccuonansHoro obpazosanusi / E. M. BeutomoB. — 2-¢ m3n. — MockBa: U3marensctBo FOpaiit,
2020.— 291 c.— (IlpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-08078-0. — URL:
https://urait.ru/bcode/455703.

3. Ilpaktukym: ydeOHOe mocoOue s cpeaHero mnpodeccHoHaIbHOr0 o0Opa3oBaHus /
B. b. I'ucun, H. III. Kpemep — MockBa: U3natensctBo FOpaiit, 2020. — 202 c. — (IIpodeccuonansHoe
obpazosanmue). — ISBN 978-5-9916-8846-8. — URL.: https://urait.ru/bcode/449059.

HNurepHer-pecypeni: Ilepeuens HMHTEepHeT-pecypcoB, He0OXOAMMBIX /I OCBOCHHA
AUCHUILTUHBI

Jns  ocymectBiaeHus: 00pa3oBaTeNbHOTO Mpolecca MO JIUCHUIUIMHE, HWCHOJb3YIOTCS
CJIeIYIOIME AJIEKTPOHHBIE OnbuoTeyHbie cucteMsl (OBC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/.

Jns  ocymiecTBieHUsT 00pa3oBaTENBHOIO IMpolecca MO JUCHUIUIHHE, HCIIOJB3YIOTCS

cleayromue npodeccuoHaabHble 0a3bl JaHHbIX:
1.Bricmias matematuka http://www.mathprofi.ru/
2. Obuepoccuiickuilt MaTemMaTnyeckuit mopraia www.mathnet.ru
3. Mar6ropo: pemieHus 3aa4 1o BICIeH MaTeMaTuke www.matburo.ru
4. MaremaTuueckuii caift http://www.math.ru/.

[punoxenue 1
O0pa3en THTYJIBHOTO JIMCTA

ABTOHOMHASI HEKOMMEPYECKAS OPTTAHU3ALIUA
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MMPO®ECCHUOHAJIBHOI'O OBPA30OBAHMUA

«CEBEPO - KABKA3CKHNI AKAJEMWYECKHWIA MHOT OITPO®UJIBbHBIN KOJLIEIK»

(AHO IO «CKAMK»)

PE®EPAT

Ha TeMy

110 JUCHUIIJIIMHE

(HaMMEHOBaHUE IUCLHUIUIMHBI)

r. CraBponois, 2022
Oobpa3zen Coaep:xkanus

COHEPXAHUE

BBIITOJIHUIIL:

(.11.0)

( xypc, Tpymnmna)

I[TPOBEPWJI:

(®.N.0., mpenogaBaTens)

[Ipunoxenue 2
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[Ipunoxenue 3
Oo0pa3zen opopmiieHHs NIpPe3eHTANNH

1. TlepBsrii crnaim;

Tema nH(DOPMAITMOHHOTO COOOIIECHHS (MJIM HHOTO BU/IA 3a/IaHHUS):

[Hoarorosun: ®.MN.0. cryaenra, Kypc, rpyIia, CHELHaIbHOCTb
PyxoBonurens: ®.1.0. npenonaBarens

2. Bropoii cnaiig

IInan:
1.
2.
3.
3. Tpernii cnaiin
Jluteparypa:

4. YetBepThlil cnaiin

JlakOHMYHO pacKphIBAET CoJiepKaHuEe HHPOPMAIUHI, MOXKHO
BKJIIOYATh PUCYHKH, aBTOPUTYpPBI, TpaduKH, JUarpaMmbl

U Apyrue crnocoObl HArJISIIHOTO 0TOOpakeH!s nH(opMalun
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