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Hacrosmue MeToanueckne peKOMEHJAIlMA COCTaBJICHBI B COOTBETCTBHUH C TpeOoBaHUsIMU DeneparbHOTo
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpPeAHEro  Mpo(ecCHOHaTbHOrO OOpa30BaHUA IIO
crermanbHOoCcTH 34.02.01 CecTpHHCKOE [1€J10 YTBEPXKIACHHOTO ITPUKa3oM MUHHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoii @enepaunu ot 12 masg 2014 r. Ne 502

Meroanueckue pPEeKOMEHIAMKU TpEeAHA3HAYCHBI JJI OOYyYaroUIUXCsl IO BBIMOJIHEHUIO MPAKTUUYECKUX
3aHITHIA U CAaMOCTOSITENILHON paboThl mo yuebHoi aucuumarnHe EH.01 Martematuka mo crienuaibHOCTH

34.02.01 CecTpunckoe 1ey10

Opranm3anuss - paspabdorumk: b®d YactHoe npodeccuonaapHoe 00pa3oBaTeIbHOE YUPEKICHUE
Komnemx «CoBpeMenHas mkoia OusHecay.

Pa3zpa6otumk: Kouaruna JI.U., npenogaBarens ¢punuana Komemxka.

MeToanyeckne peKOMEHIAIHN PACCMOTPEHbI M 0100pPeHbl HA 3aCEJaHUH IUKJIOBOH METOJIUYCCKOM
KOMHUCCHM  MEIUKO-OMOJOTMYECKUX  JUCHUILIMH, Tmpotokon Ne 9 ot  26.05.2022 .



1. MOACHUTEJIBHAS 3AITMCKA

Metoanyeckie PpEeKOMEHJAMK 10 BBINOJHEHUIO MPAKTHUYECKHX padoT CTYJACHTOB NpHU
n3ydeHun yueoHon aucuumuinasl EH.01 MaTtemaTuka npeHa3HaueHsl A7 CTyIEHTOB CHELMaIbHOCTH
34.02.01 CecTpuHCKOE A€eIO.

[lenp MeTOIMYECKUX yKa3aHWH: OKa3aHHWE MOMOIIM CTYAEHTaM B BBIIOJHEHHUHU NPAKTHUECKOH
pa6otsl mo EH.01 Maremaruxka.

Hacrosmue Meronnyeckue ykaszaHust coepkaT paboTbl, KOTOpbIE IO3BOJISAT CTYACHTAaM IPUMEHHUTH
Ha TPAKTUKE CBOM 3HAHUSAMHU, NPOPECCHOHATIHHBIMH YMEHHUSMH M HaBBIKAMH JEATEIBHOCTH II0
npOoUITI0 MOATOTOBKH, OMBITOM TBOPYECKOH M HCCIIEAOBATENBLCKON EATEIbHOCTH, U HAIPABJICHBI Ha
(hopMUPOBAHHE CIIETYIOIINX KOMIICTCHIIUN:
OK 1. [ToHuMaTh CyIIHOCTh U COIMANIBHYIO 3HAYMMOCTH CBOEH Oymymieil mpodeccun, mposBIsATh K Hel
YCTOMYHMBBIN MHTEpEC
OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO JAEATENBbHOCTb, BBIOMpAaTh THUIIOBBIE METOJbl M CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX BBHIMOJIHEHUE U Ka4eCTBO.
OK 3. IlpuHuMaTh pemieHuss B CTaHJAPTHBIX W HECTAaHJAPTHBIX CHUTyalUsAX W HECTH 3a HHUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBiiTh TOUCK M HCIOJIb30BaHHE WH(MOpMAIH, HE0OXoauMoil mis 3¢ (HEeKTUBHOTO
BBITTOJIHEHUS MTPO(HECCHOHAIBHBIX 33/1a4, TPO(PECCHOHATBHOTO M JTMYHOCTHOTO Pa3BUTHSI.
OK 8. CaMocCTOSTEIbHO OIpENeNaTh 3aJadyd MPOPECCHOHATBHOTO M JUYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCcd  €caMOOOpa3OBaHUEM, OCO3HAHHO IUIAHUPOBaTb U OCYILECTBIIATH  IOBBIIIEHUE
KBaTM(UKAITIH.
OK 9. OpueHTHpOBaThCs B YCIOBUAX CMEHBI TEXHOJIOTHH B PO ECCHOHATIBHOM 1E€ATEIbHOCTH.
I[IK 1.3. VYuactBoBaThb B MpOBEACHUU NPOPUIAKTUKHA HHPEKIMOHHBIX U HEUH(PEKIMOHHBIX
3a00JI€BaHUH.
I[IK 2.1. TpexacraBnsate wHGOPMAMIO B TOHITHOM JUIsl TAllMeHTa BHJE, OOBSACHATH €My CYTh
BMEIIATENbCTB.
[1K 2.2. OcyuiecTBiATh JiedeOHO-IMarHOCTUYECKHE BMEIIATEIbCTBA, B3aUMOACHCTBYS C YYaCTHUKAMHU
Je4yebHOro mporecca.
1K 2.3. CoTpyiHHUYaTh ¢ B3aUMOJICHCTBYIOIIMMHU OPTaHU3ALMAMHU U CITy>KOaMu.
IIK 2.4. IIpuMeHATh MEANKAMEHTO3HbBIE CPEACTBA B COOTBETCTBUH C IIPABUIIAMH MX UCIOJIb30BaHU.
1K 3.1. Oka3bIBaTh JOBpaueOHYIO MOMOIIb IPH HEOTIOKHBIX COCTOSHUAX U TpaBMax.
I[IK 3.3. B3saumopneiicTBoBaTb C UIEHaMH NPOPECcCCUOHATBHONH OpHuraabl U JA0OpPOBOIBHBIMU
MTOMOUTHUKAMU B YCJIOBHSIX YPE3BBIYAMHBIX CUTYALUH
[To yueOHOMY TUIaHy Ha MPaKTUYECKHE 3aHATUS MPETyCMOTpeHO 44 ayAUTOpPHBIX yaca, o0ydarouuecs
JIOJDKHBI BBITIOJTHATE 22 padoT.



3. NIEPEYEHb NIPAKTUYECKHWX 3AHATHHI IO JIUCIIUIJIMHE EH.01 MATEMATHKA

[TpakTnueckas pabota

Kon-Bo gacos
(ounas popma
o0yuenus (c

HanmenoBanue tembl MIPUMEHEHHUEM
JUCTAHLIMOHHBIX
TEXHOJIOTHH))
Howmep ‘ HaunmenoBanue
Pa3pen 1. OcHOBHEBIEC MOHATHA M METOALI MATEMATHYECKOI0 aHAJIHN3A
Tema 1.1 IIpakTyeckoe 3ansaTue Ne 1
HuddepenunansHoe «BprunciieHne Npou3BOIHBIX CI0KHON 2
ucuucienue. [IpousBonnas GYHKITUI
CJIOKHOM (hYHKIIUH.
Tema 1.2 IIpakTuyeckoe 3ansitue Ne 2
Huddepenunan GyHKIIH. «Bprancnenue quddepeHnraion 9
JuddepeHnmans BBICIIAX BBICIINX MTOPSIAKOB
MOPSIIKOB.
Tema 1.3 IpakTnyeckoe 3ansitue Ne 3
HccnenoBanue GyHKIMA «HccnenoBanue GyHKIUH NIPU OMOILU 2
IIPY IOMOILIY ITPOU3BOJAHBIX MIPOU3BOIHBIX»
Tema 1.4 IpakTnyeckoe 3ansitue Ne 4
HccenenoBanue u «HccnenoBanue U MOCTPOECHUE 2
nocTpoeHue rpadukoB rpauKOB CIOXKHBIX (QYHKIHID)
CIIOKHBIX (PYHKIMH
Tema 1.5
OcHoBHBbIE CBOWCTBa IIpakTu4yeckoe 3ansaTue Ne 5
HEOIPEAEIEHHOTO 3anauu Ha BBIYMCIICHUE 4
MHTETpaa. HEOIpeIeIEHHOr0 UHTEerpajia
Tema 1.6 IpakTuyeckoe 3ansaTue Ne 6
OcHoBHBIE CBOWCTBA 3aa4y Ha BBIYHCIICHUE ONIPEIETICHHBIX 2
OTIpeIeNIEHHOr0 UHTErpaa. MHTETPaJIOB.
Pa3nea 2.
OcCHOBHbIE IIOHATHSI M METO/IbI TEOPUH BEPOSITHOCTEH M MAaTEeMATHYeCKOH CTATHCTHUKH
Tema 2.1 IIpakTuyeckoe 3ansaTue Ne 7
Beenenue B Teoputo Pemenue 3anau
BEPOATHOCTEMN 2
MaTEMaTHYECKYIO
CTaTHCTUKY
Pasnen 3. OcHOBHBIC NOHATHSI 1 METObI JTHHEIHON anredpbl
Tema 3.1 IIpakTnyeckoe 3ansiTue Ne 8
JevictBus Hazg «JlericTBHS HAJ MaTpULIAMU» 2
MaTpulaMu
Tema 3.2 IIpakTnyeckoe 3ansiTue Ne 9
Mertob! peneHus «Petienune cucrtem JIMHEHHBIX
CUCTEM JIMHENHBIX anreOpanyeckux ypaBHEHUH 2
anredpandecKux Pa3IMYHBIMU CIIOCOOAMU»
YPaBHEHHUH.
JuddepeHunpoBaHHblii 3a4eT: 2




Htoro: | 22

4. COAEP KAHUE IPAKTHUYECKHUX 3AHSITUM
IpakTnyeckoe 3ansitue Nel.
BorunciieHue Npou3BOAHBIX CJI0KHON PyHKIUH

eap npakTnyeckoi padboTsl:
dopmMupoBaHNE HABBIKOB BRIYHCIICHUS TIPOU3BOIHBIX CIOXKHBIX (YHKITHI
3aiauyu NpaKkTU4ecKoil padoThbI:
1.IIoBTOpUTH TEOPETUUYECKUI MAaTEepHa IO TeME MPAKTHUECKOU paOOTHI.
2.0TBeTUTH Ha BOIIPOCHI JJIs1 3aKPEIUICHHS TEOPETUUECKOTO MaTepHalla.
3.BLInoIHUTE 3a0aHus.

Conep:xaHue 1 M0CJ€10BATEJIbHOCTH BHINOJHEHHUS 3aaHUil

Teopernyecknii MaTepuall

[Iycts ¥ =Y (u) n =ulx)_ nuddepenipyembie GyHKIUH. Torma cioxHas

(u(x))

ecTb Takke auddeperuupyemas GpyHKIU, TpUIeM
& _dy du
W=Vl g dx ~ du dx (1)

dynxmusa Y =

DTO0 MpaBUJIO PacTIPOCTPaAHIETCS Ha LIEMOYKY U3 JII000r0o KonyecTBa TuddepeHupyemMbix
GYHKIUN: npou3800Has Cl0AHCHOU YYHKYUU PABHA NPOU3EEOEHUI0 NPOUIBOOHLIX (PYHKYUL, ee
COCMABIAIOUUX.

3ananuel. Haiinmure mpou3BoaHbIC (PYHKITHIA:

2 X

1)Y =In(x? - 3x° +4x); 2) Y =cos 6

In

— —u3 2 .
Pemenne: 1) Tpeanonoxum, uroY = MU el =X° - 3X" +4X Torma no dopmyne (1) Haitzem

1 3x° - 6x+4
0=yl -ul) =— -(3)(2 - 6x+4) -
I x*-3x* +4x
v =X
2) Ipeamnonaras, uro ¥ =u’ U=CosV = 6 MOy HM
yi =yl ul) vl =2u (- SiIlv)l =- lcosisini =- lsini
6 3 6 6 6 3
3ananue2. Haiiti npousBoiHy0 PYHKITUN Y =arcig ﬁ
1 1 1 1
r f '
¥ :(.:;trcr.gﬁj S R E:, — _ _
1+ (xR T+x 2.fx  24x(1+2

3ananue 3. Haiitn nponssognyto GyHKun * A ArCigx

1 1
"=, Jarcigx) = ———
y=( gr) Znfarcigx 2014 x*). farctgx

Aarctgx)' =

— 3
3ananue 4. Haittu mpon3BoHy0 QyHKITMN y=312 +igx+15



31ech y Hac KOpeHb, a 7Sl TOT0, YTOObI MPoau(PepeHINPOBATh KOPEHb, €r0 HY>KHO

2

? .
MPECTaBUTh B BUE cTeneHn * . Takum 00pa3oM, cHavasIa MpuBOAMM (DYHKIIHIO B HA/IJICKAIIAN IS
muddepeHIpoBaHms BU:

¥ =3ix Ftgx+15) = [(xz +igx+ 15)%]

AHanu3upys GyHKIUIO, IPUXOIUM K BBIBOJLY, YTO CyMMa TPEX CJIaraeMbIX — 3TO BHYTPEHHSA
GbyHKIUS, a BO3BeIeHUE B CTENeHb — BHeIIHAS QyHkuus. [Ipumensem npasuiio nuddepeHupoBanus

CIIOKHOH QyHKIMH (@) =u'(v) v
r

= Qg 15y = (¢ ign15F | -

1 2
= 3 (xz +f,gx+l5)'3 A2t igx+15)

CreneHb CHOBa IIPE/ICTABIsIEM B BUJE pajiuKaiia (KOpHs), a Ul IPOU3BOIHON BHYTpPEHHEN
(GYHKIHMY TPUMEHSIEM IPOCTOE MPABIIIO U PEPEHIIMPOBAHUS CYMMBI:

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

1 a E 2
=§( +f,gx+15)_3-(x +igx+15) =
1

Sy 9=
A (xt +igx

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

3aganue 5.

Haiitu npousBoHyt0 GyHKIMK Los X

(u ] v —
3/1eCch MOXKHO HCIIOIB30BaTh NPABUIO0 JU((EPEHIIUPOBAHUS YACTHOTO ¥ , HO

ropas/io BBITOJHEE HANTH MIPOU3BOIHYIO Uuepe3 MpaBuiio qudepeHInpoBanusl CI0XHONW (DYHKITUH:
r

(e
Y =\-
Cosx

[ToaroraBnuBaem GyHKIMIO 1781 T PEpeHIMPOBaHNS — BHIHOCUM MUHYC 32 3HaK

HpOI/I3BOIlHOI>'I, a KOCMHYC TIOJHUMACM B UUCIIUTCIIb:
t t

o e
Ccos X cos X

Kocunyc — BHyTpeHHsIs1 pyHKIIMSI, BO3BEJIEHUE B CTENIEHb — BHEIIHSS (DYHKIUS.

Hcrnosb3yeM Hallle IPaBuiio (@) =u'(v)



f r

o)
Cos X Cos X

=—{-T) cos™x (cosx)'

Haxoaum npou3BoaHy10 BHyTpEeHHEH (PYHKIIMH, KOCUHYC cOpachiBaeéM 00paTHO BHU3:

oo A
COs X CoOs X

= (-1 cosx (cosx) =

: sl X
— (—sm x)=———
os® x cos® x

['oToBo. B paccMoTpeHHOM MpuMeEpe BaKHO HE 3aIlyTaThes B 3HaKaX. Keratu, monpoOyiiTe
f

f. )

H] _ VY — 1

o 2
Vv g%

PECIIUTL €T0 C IOMOIIBIO ITpaBrJia ( , OTBCThI JOJIXKHBI COBIIACTh.

3amanue 6.

_ amesin® ®
Haittu iponsBonyio GpysKmmy » 7
yr — (?msm!xjr — -J;m:sin! L ].'['.I. ? (afCSiﬂ 2 x':lr —
= 7 17 D aresinx - {arcsm x)'=

_ Ty g9 oo L _ =
11— x

27 T arcsin x

«.frl—;r2

3aganue 7.

Haiiti ipousBoaHy o QyHKIUH © 27" + (x* — dx + Fsin Tx

Y= (—2xe H(x = Ax4+Dsin T2 =—2(xeV +({(x* —dx+sin Tx) =

= 200 + 2™V + (2 —dx + D'sin Tx +(x° —dx+ Iisin TH) =
=201 +x. & (3N +(2x -4+ 0sin T2+ (x* —dx+ JcosTx (Tx) =

= =20 + 32 ) + (22— Dsin Tx+ T x* —dx+3cosTx

3agaHus 17151 CAMOCTOSITEILHOM PadoThI
BbruuciuTth npon3BOAHbIE 3aJaHHBIX (DYHKIIMMA:

. X
y =arcsin=

1) ¥ =sin(2x - 1). 2)Y =(5x+2)*. 3)
4) y =cos x” . 5)y :arctg(B- Xi). 6)y =sin arcctgx -
) . 2

y = . y _sinx

7) COSOX : 8)y =¢ ; 9) x
1
=arctg — =
10)y g«/;; 11)y CDSx+1;
12)Y =(x- 2) /x? +1
5] 1

Y =
13) Vr+in x 14) d Arccos” x 15) ¥ = n*(2x- 1)



Bonpocs! 1151 CAaMOKOHTPOJIA:

Jaiite onpesenenne Npou3BOAHON QYHKITUH.

[lepeuncnure mpaBuiia HAX0XKICHUS IPOU3BOIHON (QYHKITUH.
Kaxkue ¢ynkium HazbiBatotcs nuddepeHmpyeMpiMu?
Kaxkas pyHKIust Ha3pIBaeTCs CIOKHON?

arwpnE

Kak HaliTi Tpou3BOIHYIO CIIOKHON PyHKITUN?
IpakTHyeckne 3anaTus: Ne 2
BbiuncieHne NpoM3BOAHBIX BbICIHIEr0 MOPSIAKA

Heap npakTnyeckoi padboTsl:

— (opMupoBaHHE HAaBBIKOB BBIUYMCICHUS MPOU3BOAHBIX H Au(depeHnnanoB BBICIINX
MIOPSIAKOB,

— TOBTOPUTH IIPABUJIO JUIsI HAXOKICHUS IPOU3BOIHBIX CIOXKHBIX (PYHKIIUM

— HU3YYUTD IIPABUIIO AJIA HAXOXKACHUA ITPOU3BOJHLIX BbICIINX ITOPSAAKOB

3agaum npakTuYecKoil padoThbl:

1. IToBTOPUTH TEOpPETHUECKHUI MaTepHall 110 TeME MPAKTHYECKOI padoTHI.
2. OTBEeTUTH HA BOMPOCHI JJIs 3aKPEIICHHsI TEOPETUYECKOI0 MaTepuaia.
3. OdopmuTh 3aaHUs B TETPAIH IS TPAKTHYECKUX PadoOT.

Conepma}me H NOCJIeA0BATEIbHOCTDh BbINOJHEHHS 3aJaHNii

IIpou3BoaHas BTOPOro mopsijaika (BTopas npou3BoHas) ot GpyHkuu y = f(X) ectsb
MPOM3BOIHAS OT €€ repBoi mpousBoAHOM: y"= (f'(X))'

IIpousBoaHasi TpeThero MOPsiAKa (TPEThs MPOU3BOIHAS) OT QyHKIMH Y = f(X) ecTh
MPOU3BOJIHAS OT €€ BTOpoii mpousBoaHoM: y"'= (f"(X))'

IMpoun3sBoaHasi n-ro nmopsiaka ( 1-s MPoU3BoO/IHAs) OT GYyHKIMH y = f(X) €CTh MPOU3BOIHAS OT
eé (11 — 1)-it mpomsBoroit: y ™ = (f ™D (x))'

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

JMuddepenunan Tpersero nopsiaka (tpetuit auddepenunan) Gyakuuu y = f(x) ectsb
nuddepernuan ot eé Broporo auddepentmana: d3y = d(d?y)

JMuddepenunan n-ro nopsiaka (n-it nuddepeniman) pyunkun y = {(x) ects auddepeniman
ot eé (n — 1)-ro quddepenimana: d"y = d(d"y)

d"y

Ecnu X He3aBucuMas nepeMennas, to d"y = m dx", otkymay ™ = d x ,
P y=y yAa'y

T. €. n-si npousBoHas GpyHkuun y = f(x) paBHa oTHOMICHHIO ¢€ n-ro Auddepenuana d"y K n-i
crenenu auddepeHnrana He3aBUCUMOM IepeMeHHON dX.

Ecnmu QyHKIMS mMeeT MPOU3BOIHYIO 1-20 NOPSIOKA, TO TOBOPSAT, UYTO (PYHKIUS
aupepeHuupyema n pa3

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

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) = e cosx

COSX
y'(x) = ( el cosx 4 €'l )'= e cosx 4 e (-sinx) = e | cosx — sinx)
y'(x) =

X = . X
(a’“&'[ cosx—sinx| + €

cosx—sinx|'=e"(cosx —sinx] 4 e*(—sinx—cosx) =

e'| cosx —sinx—sinx—cosx) = _p e sinx

3ananme 1: Haiitu npou3BoiHbIE TPETHETO MOPSAKA v Y [I]]’ yi ) .-

=x>+2x*-3x>- x*-05x+7

ecu Y
Pemenme: Y1 =5x" +8x7 - 9x” - 2x- 0,5

yll =20x" + 24x° - 18x- 2

vl =60x” + 48x - 18
y"¥ =120x+48 y" =120 y" =y" =..=0

3ananme 2: Haiitn nuddepeHnuas mepBoro, BTOPOro U TPETHETO MOPSAKOB (DYHKIIHA
y =(2x-3)"
Pemerme: 47 =3 (2x- 3)" 2dx =6 {2x- 3)*dx

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

d’y =24 -2dx* =48dx”

3aganue 3: 3agaHus 118 CAaMOCTOSITEIbHON PadoThI
1. Haiitu npou3BOHBIE BTOPOTO MOPSJIKA:

1) y =3x*- 5x" +2x% - x. 2)y =(2x+5)°.

-1 _ 22
3))’ X-l; 4)}/ X+5;
5) y:coszx; 6)y:e-x2;

9) ¥ =e”* cosx
2. HaiiTi mpon3BOIHBIE TPETHETO MOPSIKA:
—__ X 1.5

1) Y 6 (x+1) . 2)y _Eln X; 3)Y =(2x+3)° m
3. Haiitu nuddepennnans nepBoro 1 BTOporo nopsakos pyHkmuu ¥V =¢€ *
4. Haiitu nuddepenunans nepBoro, BTOPOro U TPEThEro MOPSAKOB (DYHKITHIA:
1) ¥ =2x’ +5x2; 2)Y :e‘a;

3) ¥ =x {In x - 1)'

J— -2x X - —_
5. Tlokasats, uto pynkus ¥ —4€ = 9€" ynopinerBopsier ypaBHeHHO Y - 3yl+2y =0
Bonpocs! 1151 CAMOKOHTPOJIA:



Urto Ha3bIBaeTCs MPOU3BOJIHON BTOPOTO MOpsaKa?

Uro Ha3bpIBaeTCs MPOU3BOJHON N — 20 mopsiaka?

UYro HazpiBaercs auddepenunanom GyHkuuu?

UYro HazbiBaeTcs auddepeHnnanom BTOporo nopsaka?

o e

Uro HaszwiBaeTcs nuddepenimaiom N — o nmopsaka? [1o kakoit popmysie OH BEIYHUCIACTCS?

IIpakTuyeckue 3ansarusi: Ne 3.
HcciaenoBanue 1 nocrpoeHue rpa)MKoB CJI0KHBIX QyHKIMH
Heap npakTnyeckoi padboTsl:
HAYYHUTHCSl UCCIIEAOBATh (DYHKIIMM M CTPOUTH T'PaQUKH C MOMOIIBIO MPOU3BOIAHBIX MEPBOTO U
BTOPOT'O MOPSIKOB.

3agaum npakTU4YecKoil padoThbl:

1.IToBTOpUTH TEOPETUUYECKUI MaTEpUAI [0 TEME MPAKTUIECKON pabOTHI.
2.0TBeTUTH Ha BOIMPOCHI JIJIs 3aKPEIUICHUS TEOPETHUECKOr0 MaTepuraa.
3.BBIOTHUTE 3a1aHUS.

Conepmanne H NOCJIeA0BATEIbHOCTDh BbINOJHEHHS 3aJaHNii

HpI/I HCCICOOBAHHUH (I)YHKI_II/II/I " U3Yy4YCHUU €€ CBOMCTB C HCJIbIO ITOCTPOCHUA rpa(bHKa HaxXoJiT:

obnacte onpeaenenus Gpyuxuun D(f) u, ecau Bo3moxkHo, obmacts u3menenus E(f);
— TOYKH pa3pbiBa GYHKIHUU U TPOMEKYTKH HEPEPHIBHOCTH;
— TOYKH TepecedeHus rpaduka ¢ OCIMU KOOPIUHAT;
— TPOMEXYTKH HOCTOSHCTBA (PyHKIUH;
— 4YETHOCTh, HEYETHOCTD, IEPUOIUYHOCTD;
— KPUTHYECKHE TOYKH (DYHKIUH, TOYKH OKCTPEMyMa, OKCTPEMYMBI, IMPOMEXKYTKH
MOHOTOHHOCTH;
— TPOMEXYTKH BBITYKJIOCTH, BOTHYTOCTH Tpaduka (pyHKIIUH, TOUYKH TTepernoa;
— acUMITOTHI rpaduka GyHKINY;
— JIOTIOJTHUTEJIbHBIE TOUKH (€CITU 3TO HEOOXOIUMO).
Crpourcs rpaduk QyHKIHH.
IIpumep.
HccnenoBarh ¢ MOMOUIBIO0 IPOU3BOJHON U OCTPOUTH Tpaduk GyHKINN
_x2+2x-1
- X
Pemenue:

D(f) = (—; 0)U(0;+ )
X=0_touka paspsiBa ll-ro pona (x = 0 — ypaBHeHHE BEpPTUKAIBHON aCHMIITOTHI)
Mpn y:O,x:—lJ_r\/z

- -+ — +

a A i .y
—-1-\2 0 12




2
. T2 0os x e (L1230 (-1 V254 o0).
Y=Y 1pu X

X2 +2x-1
y<0 npu
DyHKIMSA HY YETHASA, HY HEYETHAS, T.€. OOILEro BUIA U HENEPHOIudIecKas
2X+2)x— (x> +2x-1) x*+1
y' = ( ) (2 ) _ >0

2
Haxonum npousBoanyto: X X MpU BCEX

<0=>Xe(~0;-1-+/2):(0;=1++/2).

xeD(f)

CnepnoBarenbHO, BCIOY B D(f) (byHKIIMS BO3pacTaer.
OYHKIMS HE UMEET TOYEK IKCTPEMyMa U SKCTPEMYMOB.

s XHL, 2
= x? )= X
a) mpn ¥ <0 V"> 0. cneonarensro, mpn X € (730) rpaghuk pormyrsit;
6) mpn ¥ > 0 Y <0 crenoparenso, mpu X € (i)

a) npsimast X = 0 (ocb Oy) — BepTUKaIbHAS aCUMIITOTA;
0) MmycTh HaKJIOHHAs ACUMITOTA UMEeT BU y = KX + b, Torma

f(x) _ lim X2 +2x-1

k = lim s |
X—>00 X X—>00 X
2
b = lim(y —kx) = Iim[x+—2X1—xJ =2
X—0 X—0 X

y =X + 2 — ypaBHEHUE HAKJIOHHOW aCHMIITOTHI

Crpoum rpaduk GpyHKIHH
N

2 o Fi+Vz X

3agaHus 1719 CaMOCTOSITEIbHON PadoThI

Hccnenyiite cpenctBamu auddepeHIHanbHOro nueuncnenus GyHkmmo J — F(¥) IIOCTPONTE

ee rpadux
1 BapuanT
y=x>-5x+4 y=2x3+3x*-5
X 3x

ST Y a2

2 BapuaHT

y=x3+x2-5x+3 y = x3+ 6x°+9X + 4
22X =X

y_x+2 y_m

IpakTuyeckue 3ansaTus: Ne 4.
3agauu Ha BbIYNMC/IEHHME HeolpeleJIeHHOr0 MHTerpaJa



Ieap npakTyeckoi padoTsbI:

YuuTh BBIYUCIIATH HEONIPEACIICHHBIA NHTErPAl

3agauu npakTH4ecKoii padoTbI:

1.IToBTOpUTH TEOPETHUECKUIT MaTeprall IO TeME NPAKTUYECKOH paboTHI.
2.0TBETUTH Ha BOIIPOCHI [ 3aKPEIUICHUS TEOPETUYECKOTI0 MaTepraa.
3.BLInoIHUTE 3a0aHus.

Conep:xaHue u N0OCJ€e10BATEJILHOCTh BHITIOJIHEHHSI 3a1aHu i

Teopernueckuii Kypc
JIro00ii TaOMUYHBINA HHTETPAN (a ¥ BOOOIIe IF000# HeOnpeIeICHHBIN HHTETpal) UMEET BUIL:

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

Sl MOJIBIHTETpasIbHAs PYHKIUS (MTUIIETCS ¢ OYKBOM «BI»).

dX _ 3gauox muddepernmana. [Ipu 3anucu HHTErpaia U B X0JI¢ PEIICHHS BAXKHO HE TEPSIThH
JAHHBIN 3HAYOK. 3aMETHBIN HEJ0UEeT Oy/IeT.

f{x}dx — INOABIHTCIPAJIbHOC BBIPAKCHUC UJIN «HAYMHKA» UHTErpalia.

Flx) _ nepBooOpasHas QpyHKIHS.

Fx)+C _ vmoxectso nepBooOpa3HbIX GyHKIMN. He HyKHO CHIIBHO 3arpyKaTbcs

TEpMHUHAMH, CaMOC€ Ba)XHOC, YTO B JIF000OM HCOMPCACIICHHOM UHTCTPAJIC K OTBCTY HNPUITIIIFOCOBBIBACTCA

KOHCTaHTa C .

Pemuth MHTErpas — 3T0 3HAYMT HAWTHU onpeaeeHHYI0 QyHKIIUIO F(m+C

HEKOTOPBIMH NMPABHJIAMM, IPHEMAMH H TA0IHLEH.

, IOJIL3YSICh

EH.[C pa3 NOCMOTPUM Ha 3allUCh:
If(x]l.:fx = PR +C

[TocMoTpyM B TabaMIly HHTEIPAJIOB.

d
JleBble yacTn I J (x)dx y Hac NpeBpalaTcs B Apyrue QyHKIMH: F(x)+C

YHpOCTI/IM Halae OnpeaciICHUC.

Jf @z

PeminThs HeonpeaeJeHHbIA HHTErpaJl — 910 3Ha4uT [IPEBPATHUTD ero B

onpenenennyro pynxumo © T

Ta0JUIEeH.

» HOJb3YySICb HCKOTOPBIMM NMMPpaBUWJIaMHU, IPUEMAMU U

_[sin rdx=—cozx+C

Bozbmem, HanpumMep, TaOIUYHBIA HHTETpall Uro

sin xefx
MPOU30ILIO? I npeBpaTuwics B pyHknuro — U5 X +C

Tak kak 1uddepeHIMpPoBaHHEe H HHTETPUPOBAHNE — IPOTHUBOIOJIOKHbIE ONePalMH, TO
AJ1s1 110001 nepBoo0pa3Hoii, KOTOpasi Hali/ieHa NPaBUJIbLHO, CIIPABEJINBO CJIeAyloLee:

(Flx)+C)'=Fix)+0=7(x)
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WupiMu cioBaMy, eciu npoaug¢epeHINPoOBaTh NPABUJIbHBIH 0TBET, TO 00513aTEJIbLHO
JAOJI5KHA MOJIYYUThCH UCXOHAA MOABIHTErpajbHas PyHKIHA.

Isin rdr=—cosx+C
Bephuemcs kK ToMy k€ TaOIIMIHOMY HHTETPATY )

Yb6enumcs B CripaBeTTMBOCTH TaHHOW (opMyIibl. bepeM mpon3BoAHYIO OT MPaBOil YaCTH:

_ | f | I
(meosx +C) = —(cos ) +(C) = —(~sm x) + 0 =sin x — UCXOJHAas NOJAbIHTETpaIbHAs (byHKuH;L

K ¢pynxumnn #(x) BCEr/la IPUIHCHIBAETCS] KOHCTAHTA c. [Tpu muddepenurpoBanrr KOHCTaHTA
BCET/1a IPEBPAILACTCS B HOJIb.

Pemuth HeomnpeaeeHHBIH HHTErPaJl — 3TO 3HAYUT HAUTH MHOKeCTBO BCEX TEPBOOOPA3HBIX,
a He KaKylo-To oHy QYHKIHIO. B paccMaTprBaeMoM TabIMYHOM

—Cosx— —
: K1
npumepe — LO5 X + 5, L , T oosxtam 2 , TEOSX € p 1. 0. — Bce 3TU QYHKIMH SIBISIOTCS
Isin xadx
pelIeHreM UHTeTpala .
Perennii 6ecCkOHEUHO MHOTO, TOTOMY 3aITUCHIBAIOT

Isin xdr=—cosx+ 0, 2de O = const
KOPOTKO:

Takum oOpa3om, 11000 HEOIIPEAEICHHBIN HHTETPAJI JOCTATOYHO JIETKO MPOBEPUTH (B OTINYHE
OT IIPOU3BOJHBIX, IJI€ XOPOIIYIO CTOITYI0BYIO IPOBEPKY MOKHO OCYILIECTBUTH PAa3BE UTO C TIOMOIIBIO
MaTEeMaTHYECKUX IPorpaMM). ITO HEKOTOPasi KOMIIEHCAIUs 32 O0JIbIIOE KOJIMYECTBO HHTETPaJIOB
pa3HbIX BUJOB.

[TepexouM K pacCMOTPEHHIO KOHKPETHBIX IprMepoB. HauneMm, Kak v pu U3yuyeHuun
MPOU3BOHOM,
C IByX IIpaBWJI UHTEIPUPOBAHHUS, KOTOPBIE TAKXKE HA3BIBAIOT CBOMCTBAMH JIMHEHHOCTH
HEOIPEAEIEHHOr0 NHTErpaa:

Ik‘udx = Ec_l-u.:fx

,rae & =const # 0 _ 1ocTosHHbIH MHOKATEIb MOXKHO (¥ HY>)KHO) BBIHECTH 32
3HaK HHTerpaja.

_l-(uiv]dx:_l-udxi_l-m?x . .
— WHTETpaJl OT anreOpandecKor CyMMBbI IBYX (PYHKIIUNA paBEeH

anreOpandeckoi cyMMe JBYX MHTErpajioB OT KaXKIAOH (YHKLUHU B OT/AEIbHOCTHU. JJaHHOE CBOMCTBO
CIpaBEAIMBO AJIS JIFOOOrO KOJIMYECTBA CIIAraeMblX.

IIpumep 1
HaiiTn HeonpeeneHHbIi HHTErpajl. BBITOIHUTE MPOBEPKY.

_l-(x+n.l'§—3xj +£3—
x

S]Ilj.?f

+ ﬁgﬁ]cﬁx
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Pemenue:

3
I(x+ﬁ—3x5+%— _12 +zg5}ix:

X sl X

= _I-x.:x'x+_|-w.ll';cfx—_|-3x dx +_[ 2dx I

(2]
+I£g5dx—

smx

= _[ Tedx+ _I-x%a!’x - 3_[ Xdx+ Elx_3cfx - _[ _di " + f.gﬂ_[ a!’xT

St
1 2 1 1 (4)
3 ¥
- N S g = I S e B o o N
S 3 Il (—cigz) +ig

xﬂ

2
:—+ ‘\I' ————+c.ﬁgx+f,g5 x4+ T, ate U = const

_[(u tTvids = Iudx i_l-vdx

1) ITpumensiem npaBuiio . He 3a0piBaeM 3anucatrh 3Ha4OK

muddepennmana dx MO/ K&K IpIM HHTerpasioM. [loueMy o Kakapim? X _ 310 MOJTHOLICHHBIH
MHOKHMTeJIb, €CIIM PACIIUCHIBATH PEIICHUE COBCEM JIETAIbHO, TO MEPBHI MIAr CIeIyeT 3alucaTh Tak:

I(x+ﬁ—3x5 PR +f.g5}ix=
X X

= I (xdx +~xdx - 3x7dx+ 2;? - di + f.g5a!’x]
x x

sin

_I-kudx = kludx, b=constz10

, BRBIHOCUM BC€ KOHCTAHTHI 33 3HaKU
igD

2) CornacHo MpaBuILy

uHTerpanoB. O0paTuTe BHUMAaHUE, YTO B IIOCJIETHEM CIIaraéMOM — 3TO KOHCTaHTa, €€ TaKkkKe

BBIHOCHUM.
Kpome Toro, Ha 1aHHOM 11are rOTOBUM KOPHH M CTEIICHHU U1l UHTETpUpOBaHUsA. TOYHO Tak Ke, KaKk U
ﬂ
npu (uddepeHuMpoBaHuN, KOPHU HAA0 NPEICTABUTL B BH/AE x? . Kopun u crenenu, koropbie
pacnoJiaraloTcs B 3HaMeHarTeJ1e — IePpeHecTH BBepX.
IIpumeyanue:
B OTJIMYUC OT IMMPOMU3BOJHBIX, KOPHU B UHTETpaJIaxX JaJICKO HEC BCEraa CICAYCT NPUBOANUTE K

a

S
BUAy ¥, a CTENeHH MEPEHOCUTH BBEPX.
dx

(2
Hampumep, & + 4 _ 510 roroBsiit TaGaMUHBI MHTETpa, U BCSIKUE KUTAaHCKUE XUTPOCTH

1
3 "I
x4+ Ay “dx
.I- fxﬂ + 1‘1 .|-( :I
Bpozme COBEPIICHHO HE HYXXHBI.
adx
AHanoruyHo: - #+ — TOoXe TaOJIMYHBIM HHTETpal, HET HUKAKOTO CMbICIIa IIPEJICTaBIATh IpO0h
&x -
—= I xldx

B BUge = & .
3) Bce unTerpansl y Hac TaOJIUYHBIE.

OCYH_[CCTBJ'IHCM MMpeBpalIiCHUC C TIOMOIIBIO Ta6J'II/II_U>I, HCIIOJIb3YHA (I)OpMy.TIBIZ



n+l

w, X
Ix lﬂ?x_ﬁz+1

x=—ctgx+C Idx: P
u :

Oco0oe BHUMaHKE HAI0 OOpPaTUTh Ha POPMYJy HHTEIPUPOBAHUS CTEIICHHON

x:!+1
xdr = +
byHKIMN n+1 , OHa BCTPEYAETCS OUYEHb YacCTO, €€ JIydllle 3alIOMHUTh. ClleyeT OTMETUTH,

Idx:x+C

YTO TaOJUYHBIN UHTETPAI — YaCTHBIN CIIydal 3TOM ke

1
Ic:fx = Ixucfx= -+ C =2+
hopmyJbL: 1 :
Koncranry ¢’ pocrarouno NPUILTIOCOBATH OJIMH Pa3 B KOHIIE BbIPpa:KeHUs1 (2 He CTABUTh UX
nocJje KakJa0ro HHTerpaJa).
a2

. 7
4) 3anucbiBaeM MOTYYEHHBIA pe3yNbTaT B 00Jiee KOMIIAKTHOM BHJIE, BCE CTENIEHU BUAAa * CHOBa
MIpEJICTaBJIsIeM B BUJI€ KOPHEH, CTENIEHH ¢ OTPUIIATENIbHBIM [TI0Ka3aTejaeM — copackiBaeM 00paTHO B
3HaMEHAaTeb.

[Tposepka. J{71st TOro 94TOOBI BHIOIHUTH MPOBEPKY HYKHO MPOIH(PEepeHIIMPOBATE MOTYISHHBIN

OTBCT:

Jr:4 2

«.n'{_—— —+c£gx+.tg5 x+C| =
]' - r r r r
:E(x)+ { ——( Y = (x7) +(ctgn) + 45 (x) +(C)' =
_l g2 %— 6x" — (=2 (-3;.— 1 +ig5. 140
_2 337 73 T, E
=x+fﬁ—3x5+—3— 1 +ig5
X S]Il X

[Tosrydena ucxonHas moAbIHTErpajbHast PyHKIMSA, 3HAUUT, HHTETPAJI HallIeH IPaBUIIBHO.

BpeM}I OT BPEMCHH BCTPEUYACTCA HECMHOI'O ,Z[perfI noaxoJ K MpoOBEPKE HCOMMPEACIICHHOTO

UHTerpaja, oT 0OTBeTa OepeTcst He Mpou3BoIHas, a AU depeHnua:

2
X

§
d —+Exl'{x_3—x——i2+c£gx+ﬁg5-x+if
2 3 2 x

Ero Heo6xoammo packphITh, ¥ ¢ POpMaTbHO-TEXHUUECKOW TOUYKH 3PEHUS — 3TO TTOYTH TO JKE
camoe, 4TO HalTh mpou3BoaHyt0. {uddepennman packpriBacTCs CIEIyIOMAM 00pa3oM:

snauok & ybupaem, cripaBa HaJl CKOOKOM CTaBUM HITPUX, B KOHIE BBIPAXKEHUS TPUITHCHIBAEM

MHOXKHTETb 3%
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( zx-'{_ ——+c:r.gx+.i§g5 x+C]

= —+—w.|'{_————+c£gx+.tgﬂ x+C’J dx =

f

3
= %(ﬁ'%[ﬁ} —%(xﬁ}'— (27 + (etgn) +£g5 - (2 + (O |dx =

3;1

2x+ 5 —5-6;: —(-2)-(x -3)—

wlw

+r.g5-1+[:l:|.:fx:

= [x+«,-'r;— 3x° +%— sinlg " +.ﬁg§]dx

[TomyyeHo UCXOAHOE MOABIHTErPAJIbHOE BhIPAsKEeHHE, 3HAUUT, UHTETPaJI HaliJIeH MTPaBUIIBHO.
Nuddepenunan packpbiBaeTcs cJaeAyOMUM 00pa3oMm:

1) 3HA4OK d youpaewm;
2) cripaBa HaJl CKOOKOW CTaBUM IITPUX (0003HAYCHHE MPOU3BOIHON);
3) B KOHIIE BBIPQXKEHUS MIPUIHCHIBAEM MHOKHUTEIb dx

Hanpumep: A2z =(2x-D'dr={2-0dx = 2dx
IIpumep 2
Haiitn HeonpeaeﬂeHHHﬁ MHTErpaj. BBIIOIHUTE MPOBEPKY.

1{1“]“5 NPT~ J_Jd

Pemenne

I{1+xh15 -+ 33J_ 41? Jd

=j?x+1n5jx2.:fx—4]x'5dx+%jx'fdx+?j _ =

1-x

tg, 1 1 =

+—. x P+ Tarcsin x +C =
3.1
3

= ]n|x|+g—8qﬁ—i+?arcsm x+ O, zae O = const

Ux

:mM+m5%f—4

r\JI-—ll

IIpumep 3
HaiiTn HeonpeeneHHbIi HHTErpajl. BeIOIHUTE MPOBEPKY.
_I-xg(3+4x)2cix

2 2 I:l:l 2 2 ) 2 K] 4 (=1
[#G+anax=[x*(9+24x +162")dx = [ (92" + 242" + 162" )dx =

_9_[ 3c1’x+24_|-:r.3.:£x+16_|- dareg Lo ioa Los g —x5+C'_
e 4

= 3x3+6x4+§x5+6’,3ﬁ2 O = consi



2 _ 2 2
1) Ucnionb3yem (opmyity KBaapara CyMMBbI (@+d)’ =a’+2ab+h

2
2) Baocum ¥ B ck0OKy, U30aBIISISICh OT IPOU3BEICHHUS.
3) Ucmonbs3yem cBoiicTBa JHHETHOCTH HHTerpaJia (oba mpasuiia cpasy).

r+l

xdx=
4) IlpeBpamaeM HHTETPAJIBI O TAOIHMIHON hopMyJIe I Ca
IIposepka:

'

[3::3 +6x +15—6x5 + C] =3 60N+ ?(xj)' +(CN =

= 3-3xﬂ+6-4f+§5x“+0:9xﬂ+24x3+15x4 =

= 29+ 24 +16x =2 (F +2. 3 dx + (407 = 2 3 +40°

, U30aBIISISICH OT CTCIICHHU.

—+C (% =)

Honyqua HUCXOJHasd MOAbIHTEIrpajdbHass (l)yHKIII/Iﬂ, 3HAYUT, HHTCIpall HafII[eH IMIPpaBUJIbHO.

IMpumep 4

Haittn HeonpeneneHHblii MHTETpajl. BBIMOIHUT NPOBEPKY.
[x(1-2x)dx

Pemenne

Ix(l— DxYdx = Ix(l —6x+124 — 820 dx = I(x — 67t 1227 —8xNdx =

x2 x3 x4 xj xg ij
=2 5l 4122 82 o=t o4t -2 4O 20 O = const
2 3 4 5 2 5

IIpumep S
Haittn HeonpeneneHHblii HHTETpall. BBIMOTHUT NPOBEPKY.

sz—ﬁﬂ

dx
x
) 5 B (A L
]'2?:3 —\J{x__'_lcfx:_l- 2x? —xt+x? cz’x=2-l-x3—x—+l-x2+f3=
fx 7 301
2 2
:%.«\.’x_?—§+2-q,'{;:+i:’, roe O = const
IIpumep 6
Haittn HeonpeneneHHblii HHTETpall. BBIMOIHUT NPOBEPKY.
2x 43z -1
I—a"x
ax
Pemenue
2 _ 1 2 !
-I'Ex—+3ﬁ 1cfx=_[ x+Ex i 1 dx=I_+E_l_x2_lh1|x|+C=
2x 2 x 2 21 2
2

2
:%+3«.ﬂr_—%]n|x|+(f, rae O =const
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B nanHOM npumMepe Mbl HCTIOIB30BAIH (POPMYITy COKPAILIEHHOTO

YMHOXEHHUS (-~ ’-E;'I'E =a® —3a’bh+3akt - K

IIpakTuyeckue 3ansarusi: Ne 5.
3anaum HA BbIYMCJIEHHE ONpede/IeHHbIX HHTErpajaoB

Leap npakTnyeckoi padboTsl:

dopMUpOBaHUE HABBIKOB BEIYHUCIICHHS OMPEICICHHOTO HHTETpalla IPU MOMOIITH (GOPMYIIBI
Hgerorona — JleiiOuuma
3aiauyu NpaKkTU4ecKoil padoThbI:
1.IIoBTOpUTH TEOPETUUYECKUI MAaTEpHa MO TeME MPAKTUUECKOU PaObOTHI.
2.0TBeTUTH Ha BOIIPOCHI JJIs1 3aKPEIUICHHS TEOPETUUECKOTO MaTepHalla.
3.BbInoaHuTh 331aHUA.

Conep:xaHue M M0CJ€10BATEJIbHOCTH BbINOJHEHHUS 3a]aHUil

Kpatkue TeopeTruyeckue cBeleHUs

Onpeoenennviii unmeepan ¢@yuxyuu f(X) Ha oTpe3ke [a; b] - 9TO TpeAel, K KOTOpOMY

n
CTPEMUTCA HHTCTpaJIbHAA CyMMa Z f (Ci)AXi' npu CTPEMJICHUU K HYJIO JJINHbI HauOOIbIIETO
i=1

YaCTUYHOT'O OTPE3KA.
b n
! f (x)dx = lim, le f(c,)Ax, , Tae

a - HIKHUH [TpeJIe]l HHTETPUPOBaHUs, D - BEpXHUI Mpejiesl HHTErPUPOBAHHUSL.

J71st BBIYMCIIEHUS OIIPEIeTICHHOTO HHTETpalia CIIyXUT ¢opmyna Heromona-Jletibnuya:
b

b
[f)dx=F(x)| =F(b)-F(a).
T'eomempuueckuii cMblcl ONPeOeIeHHO20 UHMeSPad.
b
Ecnmu uwHTETpHpyeMass Ha OTpe3ke [a; b] ¢yakuus y = f(X) HeoTpumareiabHa, TO If(x)dx

a

b
YHCIICHHO PaBEeH TUIONIATU KPUBOJIUHEHHON Tparenuu: J f(x)dx =S

a

Kp.mp.

3ananue 1. Boluucienne HHTErpajoB ¢ 00bsICHEHHEM
IIpumep 1.

1
Brruncnure onpeneseHHbli HHTErpal I(st +4x® —5x —2)dx.
0

Perenue.

1 1 1 1 1
5 3 _ 5 3y _ _
Z|).(5x +4x —5x—1)dx—5'(|).x dx+4'(|;x dx 5.(|).xdx 2£dx_( T

6 4 2
:(51 L4151 _2_1)_0:_4%

5x° 4x* 5x2 Jl
+ - —2X
0

6 4 2

Ipumep 2.



Brraucaure OHpe,Z[eJIeHHI:II/I HUHTCIrpal

INER e VIR
2,
S|
N X
x

Pewenue.
3 z r Vs J3 1-/3
=—cCtgx® =—(ctg—-ctg—)=——+1=—"—.
;[ sin? x gx|% (ctg 3 4) 3 3
n
Ipumep 3.
¢ d
X
Brranciure onpe/eaeHHbl HHTerpai j
9+x°
Pewmenue.
Hcnons3ys popmyy (16), moryunm
V3 V3 V3
dx dx 1 7 1. V31 1z 1. =
[ =[zZ——F=Zarctg7| =arctg™-—arctgd="7-—-= 0=—.
0 9+X° 937 +x° 3 3, 3 3 3 36 3 18
Ipumep 4.

5
Brluncaure onpeneneHHblil HHTErpan I (4-x)°dx.
4

Pemenue.

Hcnonwsys hopmyiy (20), moayuum

(4-x'[ _(-9' @-9'_ 1, 1
—4 ~4 ~4 '

j(4—x)3dx:

’

3ananue 2. UnauBuayaabHbIe 3a]aHUSA
BoluucnuTh onpeaeneHHblii MHTErpail METOI0M HEMOCPEICTBEHHOTO HHTETPUPOBAHUS

71'

2 2
a)j(sz - ZX):iX a)J.gdx a)J.(4x3 —3x2)1x
1 on 11, 0003‘5“7 21
b) [ “2% dx : b) [ =
16 b)f(l—x)“dx 2 X +3
: L :
a) [ (x* - xix a) [c os—xdx a) [ (2cos3x)ix
e o 0 22. 0
X 2
b)HIMCOSZZX b)_jl(1+§)8dx b)l.(l—g)“dx
2 ; g
a) [3cos xdx a)j(sz — 2xJix a) [ (108sin 6xJix
3. 5 13. 2 23. 0

I1/2

b)j(1_§)4dx b) Hj?,sin xdx b)j(7—5x)dx
5 2 -z A



i3
a) [ ——dx
4 5COS"X

b)i(ug)gdx

a)I(Bsin%xjdx

b)i(l— 2x)*dx

14.

g
24 ! cos® 2x

b) j (4x° +6x)dx

2 T
, x
a)'!(4x +2X)jx jl.36C052X)jX i5x —6X )jx
5.b)T 3dx 15. (; 25. 1
Ocosz()z(—g[) _[2 I
: : i
a)?|)'(4c052x)dx 1. a)jcosxdx o6 a)gsinz X
3
b) [ Vox —1dx b) [ (1 2x)* dx b)j'(xs _3¢)
)
)].(6 sin 2x)dx 5 36 3 _
a)| ——adx a) | (2sin x Jdx
7. 2 17. )gcosz 2x 27, )l( H
b)f(s—zx)“dx b)T(S—xz)dx b)i(x—z—i)dx
3
1 2 1 2 X
T . 2 3
a d 2 sin x Jdx a)f(3x +4X )jx
. ) o™ . )] (2sin xp _—
L dx < b) cos4xdx
b) j3 — b)! (X +1)dx HIM
a)j‘(x3 —x? +3)1Ix a)i sin xdx a) i(2x3 —2x)1x
Q. 2 19. o 29. HZ/G ”
X+ 3 X
b)!ez “dx b)!(?—Zx)‘*dx D)) ostax
a)j'(x4 —x® +2)dx a)_z[(x3 — xpix )T(z sin 3x)dx
0. ° 20. 0 30,

1
b) [ 5" dx
0

b) j 3sin 3xdx
0

)Ix +4

Breraucnuts OHpe)IeJ'IeHHI)II\/'I HUHTErpal METOJ0M 3aMCHBI HepeMeHHOI/I

1/><

11.'1[x3\/4+5x4dx 21j
0

Ve
Ix3\/1+ x2dx
f
]
0

12.j-1+lnxdx 22..'- xdx

Y2 xdx
\/1—X2 1 X 1\/4—X2



In? x ¢ dx X
dx 13. 23. | —
I !3\/2—4x !\/16x“ +1

L X
1 1 2
In(3x —1) x“dx
14. | ———dx 24, | ——
e W v ] s L ocvor
I T”n(z > 25, [ 0083 g
41/ 16 + x2) 2-3x "2 g/ =sin3x)°
J- dx 16 % sin xdx 26 j dx
574 3/3—4X 212 7/c0os? X 34 VAX+3
4 1
X" dx 17 J~ dx 27 X dx
Y1-x° 12 V1= 2x 1y31(x° -1)
1/4 1/2
10xdx 18-I dx 28.! dx
4/(16 — x%)® o Y1—4x (2x-1)

X

19.]“'n X dx 29. [ x*\/4-+5x" dx
1

30. .’f sin xdx

20.
1-x? J. \/1 In? x 12 A/cos? X

3aganue? . BeraucnuTh miomany GUryp, OorpaHUdeHHBIX JTUHUSMH (TIOJIB3YUTECH allTOPUTMOM
peleHys 3a/1a4ur Ha BBIYMCIIEHUE MII0LIa I GUTypHI)

Bapuanr 1.
1) y=x>+2x-3, y=0.
2) y=cosx, y=0, x=0, x=r.
3) y=x"+1, y=10.
Bapmuanr 2.
1) y=x3 y=0, x=-2, x-2=0.
2) y=x>-6x+8, y=0.
) y=x"+2, y=2x+2.
IIpakTnueckoe 3aganue: Ne 6.
Pemienue npocredumx 3a1a4 TeOPHMH BEPOSITHOCTEH
Hean npakTnyeckoii padoThI:
perieHue 3a1a4y Ha pacdyeT BHIOOPOK, C MPUMEHEHUEM AJIEMEHTOB U (HOPMYJT KOMOMHATOPUKH, PA3BUTHE

CaMOCTOSITEILHOM MBICITUTEIIBEHON JCATCIIbHOCTH, BBIYUCIIMTEIBHBIX HaBBIKOB, TBOPYECKOTO
MBIINIJICHUSA CTYJACHTOB.

3agauyu npakTH4ecKoil padoTbI:



1.IToBTOpUTH TEOPETHUECKUI MaTeprall O TeMe NPAKTUIECKOH paboTHI.
2.0TBETUTH Ha BOIIPOCHI [ 3aKPEIUIEHUS] TEOPETUUECKOTI0 MaTepHraia.
3.BbInoaHuTh 331aHUA.
CoaeprxaHue M 10CJI€J0BATEIbHOCTh BBINOJIHEHHS 32 JaHUI
1 Bapuanr.
1. Pemute ypaBHEeHHUE:

A-P..=42P,. P,.=132 AP,

2. CKOJIBKMMH CIIOCOOaMH MOTYT Pa3MECTUThCA MSTh YEJIOBEK BOKPYT KPYyTJIoro crona’?

3. CKOJBKO JBY3HAYHBIX YHCET MOXKHO COCTaBUTh M3 1udp 1;2;5;8;9 Tak 4TOOBI B KaKJI0M
YHUCIie He ObLIO OJIMHAKOBBIX ITUGP?

4. B Opurame w3 JBajlaTH NSATH 4YEJIOBEK HYXKHO BBIIEIUTH YEThIpeX Uil paboThl Ha
ornpeaeneHHOoM ydacTke. CKOIBKUMH CITIOCOOaMH 3TO MOKHO C/IeTIaTh?

5. B Baze ¢ ¢pykramu nexut 12 nepcukoB u 9 ciuB. CKOTBKUMHU CIIOCOOAMH MOYKHO BHIOpATh
4 nepcuka u 3 ciuBbI?

6. B kmacce yuarcs 16 manpunkoB u 12 neBouek. [[ns renepanpHOil yoopku Kiacca TpeOyercs
BBIIETTUTH 4 MaNbuuKOB U 3 AeBouyeK. CKOJIBKUMHU CIIOCOOaMU 3TO MOKHO ClIenaTh?

7. B smmke umeercs 15 neraneid, cpeau kotopbix 10 okpamneHabix. COOpIIMK Haygady
u3Biekaer 3 neranu. HailTu BEpOSITHOCTB TOTO, UTO U3BJICUEHHBIE JIETANIN OKAXKYTCS OKPAIICHHBIMHU.

8. B uexe paboraror 10 myxuuH u 5 xeHiuH. [lo TaGenbHBIM HOMEpaM Hayaadyy OTOOpaHbI 7
yesoBeK. HailT BepOSITHOCTD TOTO, YTO CPEeIM OTOOPAHHBIX JIUI] OKAXKYTCS 3 KEHIIIUHBI.

9. B ypue 10 Genbix u 5 yepHbIX mapoB. CKOJIBKUMH CIIOCOOAMU MOXHO HAyraja BBIHYTH 3
mapa, 4ToObl 2 mapa oKa3ajauch OCJIBIMU, 4 OJIUH YEPHBIM?

10. OTen TEXHHYECKOTO KOHTPOJIsSI OOHApyKMiI 15 OpakoBaHHBIX JIaMIT B MIAPTUU U3 CIIyYaitHO
otoOpanHbix 200 namn. HaliTH OTHOCUTEIBHYIO YaCTOTY MOSBICHUS OpaKOBaHHBIX JIaMII.

11. Ilpu ucnpITaHUU MAPTUH MPUOOPOB OTHOCUTENBHAS YACTOTa TOJHBIX MPUOOPOB OKa3aiach
paBHoii 0,8. HATH YKCIIO TOIHBIX TPUOOPOB, €clu Bcero ObL1o mpoBepeHo 250 mpudopos.

2 BapuaHT.

1. Pemnre ypaBHeHue:

P.s=240 P.. A 12-C.:=55"Aw

2. CKOJIBKMMH CTIOCOOaMH MOKHO PACCTaBHUTh Ha MOJIKE CEMb KHHT?

3. CKOJBKO CyIIECTBYET BapUaHTOB pacHpe/IeleHHs] TPEX MPU30BBIX MECT, €CJIU B PO3bITPHILIE
Y4acTBYIOT C€Mb KOMaH 1?7

4. V3 15 uneHOB TYpHUCTHYECKOM TpyIIbl Haao BbIOpaTh TpexX IeXypHBIX. CKOIbKHUMHU
croco0amMM MOKHO CZIeIaTh 3TOT BBIOOP?

5. Ha nonke crout 4 sHuukimonequu u 11 nerektuBoB. CKONBKMMH —croco0aMu MOXHO
BBIOpATh MATHh JETEKTUBOB M JIBE SHIIUKIONEINU?

6. B O6ubnuoreke uyuTaTeNr0 MPEUIOKWIM HAa BBIOOP M3 HOBBIX HocTyruieHud 10 kuur m 4
xypHasa. CKOJIbKUMHU cIOCO0aMU OH MOKET BBIOpATh U3 HUX 3 KHUTHU U 2 )KypHasya?

7. B ypHe umeercs 20 mapoB, cpead KOTOpbIX 12 kpacHoro ngera. M3 ypHbl Haymaudy
M3BJIEKAIOT 5 mapoB. HaliTh BEpOSATHOCTH TOr0, YTO W3BJICUYEHHBIE IIAPbl HE KPACHBIE.

8. B maptum u3 15 neraneit umeerca 3 cranaaptHbeix. Haymauy otoOpanbl 4 neranu. Haiitu
BEPOSTHOCTH TOT0, YTO CPe/Id OTOOPAHHBIX JIeTajeil pOBHO 2 CTaHAAPTHBIX.

9. B rpynne 20 ronomeii u 10 geBymek. CKOIBKUMH CITIOCOOaMU MOXHO U30paTh TpeX IOHOIIEH
U ABYX JIEBYLIEK JJISl yUaCTHs B CJIETE CTYyAEHTOB?



10. Ilo nenu npousseneHo 40 BBICTPENOB, NpuUYeM 3aperucrpupoBaHo 37 nonaganuil. Haiitn
OTHOCUTEIIbHYIO YaCTOTY IIPOMAXOB.

11. Ilpu ucnblTaHUK NAPTUU TEJIEBU30POB OTHOCUTENbHAS YacTOTa OpaKOBAHHBIX TEJIEBU30pPOB
okazanach paBHOW 0,15. HAWTH YWCIIO KAYECTBEHHBIX TEJIEBH30pOB, eciiu Obuto TmpoBepeHo 400
TEJIEBU30POB.

Bomnpocs! 11 camonpoBepKu.
UYrto Ha3bIBaeTCs NEPECTAHOBKOM U3 N 3JIEMEHTOB?
Kakoii cmbicn umeer 3anuch n! ?
[To xakoil popmysie BEIYUCISIOT YUCIIO IEPECTAHOBOK U3 N AIIEMEHTOB?
Yro Ha3bIBaeTCS pa3MELICHUEM M3 N 3JeMEHTOB 1o K?
ITo kako# opMyIie BEIYUCIAIOT YHUCIIO pa3MEIICHUI U3 N 3JIeMEeHTOB 110 K?
Yro Ha3bIBaeTCS couyeTaHeM u3 N yeMeHToB 1o K?
I[To kako# (opMyIie BEIYUCIAIOT YHUCIIO COUCTAHUI U3 N 3jIeMeHTOB 110 K?
Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM?

©oNe Ok wdE

Kaxoe coObITHE HAa3LIBAIOT HEBO3MOKHBIM?

[HEN
o

JlaiiTe onpeneneHue mMpoOTUBOITOIOKHBIX COOBITHH.
ChopmynupyiiTe Kitaccuyeckoe onpezesieHue BEpOITHOCTH.

R
A

. Uemy paBHa BEpOSITHOCTH JIOCTOBEPHOT'O COOBITUS?

[EEN
w

. Uemy paBHa BEpOSATHOCTb HEBO3MOXKHOI'O COOBITHA?

[EEN
=

Kakum HepaBeHCTBaM yIOBIETBOPSIET BEPOSTHOCTH JIFOOOTO COOBITHS?

[EEN
a1

. UTo Ha3bIBaeTCAd OTHOCUTEILHON YaCTOTOMW COOBITH?
IMpakTnyeckoe 3ananue: Ne 7.
JeiicTBUSA HAJ MATPUIIAMH
Hesap npakTuveckoii padoThi:
— 3aKpenuTh 3HAHUS O MaTpHUIlax;
— 3aKpEenuTh YMEHHUE BBINOJIHATH JEHCTBUS HAJl MAaTPULIAMHU.

3agauu npakTHYecKoii padoTbl:
1.IToBTOPUTH TEOPETHUECKHUIT MaTepuall IO TeMe NPAKTUYECKOH paboThI.
2.0TBETUTH Ha BOIIPOCHI JJIS 3aKPEIUIEHNS TEOPETUUECKOTO MaTeprania.
3.BbINOTHUTG 3a4aHUS.
CoaeprxkaHue M IOCJIEJ0BATEIbHOCTD BBINOJIHEHHSA 3aJaHUI
3aganue 1. [IucbMeHHBbIH ONPOC TEOPETHYECKOT0 MaTepHaJia
1. Onpenenenue maTpulbl U €€ 0003HAUYEHUE.
2. JluHeiHbIe omepanuy HaJl MATPHUIIAMU (CI0KEHNE MATPHIl 1 YMHOKEHHE MaTPHUIIHI Ha
YHUCII0)
3. YMHOXeHHUE KBaJIpaTHBIX MAaTPUILl TPETHETO MOPSAKA.
4. TlpaBuia yMHOXXEHUS MPSMOYTOJIBHBIX MAaTPHIL.
5. Bwupael maTpuu.
6. PasHble MaTpuLbl. TpaHCIIOHUPOBaHHAS MaTPULIA.
7. YMHOXEHME KBaJIpaTHBIX MAaTPHIL] BTOPOTO MOPSAIKA.
8. CBoiicTBa yMHOKEHHS MaTpPHIL.
3ananue 2. BoINOJHUTE JeCTBUSA
2 -1 5

1. Haiitu matpuity, mpOTUBOMNOJIOXKHYIO MaTpule A = 0 4 3



Pemenwue. /1519 Hax0XA€HUSI IPOTUBOIOJIOKHOM MaTpUIlbl yMHOKaeM MaTpully A Hak =-1: - A

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

2. Haiitu nunetinyto komOunanwmio 3A - 2B, eciu

2 -4 0 4 -1 -2
A=|-1 5 1 |,B=|0 -3 5
0o 3 -7 2 0 -4
Pemenue. CHauana HaxoauM npou3BeneHne A Ha K1 =3 u B Ha k2 = -2:
6 -12 0 -8 2 4
3A=|-3 15 3 |,-2B=]0 6 -10|.
0 9 =21 -4 0 8
Teneps HalZieM CyMMY ITOJIyYEHHBIX MaTPHLL:
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, eciiu A = 0 1 ,B=12 1].
3 7 1 bo
0-3+(-1)-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
Pemenue. AB = =
3-3+0-2+1-1 3-140-1+1-0 10 3
3-3+7-2+1-1 3-1+47-1+1-0 24 10

4. Haiitn npoussenenue AB:

-1 2
3 21 10
a) A= ,B=| 2 0] Ortser: .
01 2 8
-3 1
3 0 -3 0 9
-1 0 2
60)A=| 0 -1|, B= OtBer: | -2 -1 0
2 10
-2 5 12 5 -6

) 2 -1 -7 4
5. Beruncnuts C = A°+ 2B, rne A = ,B= .
0 3 5 -3

-10 3
OTtBeT: )
( 10 3)

1
6. Hatitu AB-BA, rme A= |2
1

N =N
W N =
vy
Il
- s~ B
N =
—_ O

6 -4 -5
OtBeT: |6 -2 —4].
9 5 -4



1
2 3 4 00
7. Haiitu AE, eciu A = s 1 6 ,E=10 1 0
0 0 1
2 3 4
Ortger: .
5 -1 6
6 -4 0 -1
0)3A+2B,ecruA=|3 -2|,B=|-2 5
-1 5 4 0
18 -1
OtBet: | 5 4
5 15
3aganue 3. CamocTosiTe/ibHasi pabora
1. Haiitn npoussenenne AB:
1 2

210 4 5
a)A= ,B=12 1| Orser: .
311 - 7 9

11 I 1 0 0
0) A= ,B= OtBer: .
11 -1 -1 0 0

2

2 -1 0
2. HaﬁTH3A-2B,eCHHA:(3 ],BZ 2 0
1

2 1
-4 4
OrtBer: .

1 00 2 1
3. Haittu EA,ecou E=|0 1 0|, A=|-1 4
0 0 1 5 =2
2 1
Otser: | -1 4
5 =2

IIpakTnyeckoe 3axanue: Ne 8.
Pemenne cucreM JIMHEHBIX ajredpandecKux ypaBHeHHIl Pa3JIMYHBIMH CIIOCO0aMuU
Heab npakTnyeckoii padoThI:
3aKkperIsTh HaBbIKM PEHICHUs YPaBHEHUN pa3HbIMU CIIOCOOAMHU

3agaum npakTH4YecKoil padoThbI:
3aKperuIsATh HaBBIKU PEIICHUS] YPaBHEHUI pa3HbIMU CIIOCOOaMU

MartepuaiabHO — TEXHMYECKOE OCHALIleHHe Padouero Mecra:



MHCTPYKTHUBHBIE KAPTOUKH K MTPAKTUYECKON paboTe (Ha KaXKAOT0 YJalerocs), TabJIMIKu C
Ha3BaHUEM TPy, CUTyallMOHHbIE 33]]a4i, KApTOYKU-3aaHUs TI0 BApUAHTaM JJIs1 KOHTPOJIS
YCBOEHHOT'O MaTepHaia.

®dopmMa KOHTPOJISI 3HAHMI: CaMOCTOsTEIbHAs paboTa

Copep:xaHue U M0C/1€10BATEJbHOCTh BbINIOJTHEHUS 32/ 1aHUI

3ananue 1. [Ipumepsr CJIAY metonom I'aycca
B manHoM paznene Ha Tpex pa3iMuYHBIX NMpPUMEpax IMOKaxeMm, Kak MerojnoMm [aycca MOkHO

pemnts CJIAY.

[Tpumep 1. Peuts CJIAY 3-ro nopsaxka.

2r+y—2z2 = 8
—dr—y+2z = -11
—2r+y+2: = =3

O6HyMM K03 duImenTs! IpH L BO BTOPO# M TpeTheil cTpoukax. JIIs 9TOro JOMHOKHM HX Ha

2/3 1 1 COOTBETCTBEHHO U CJIOKHUM C TICPBOM CTPOKOIA:
2r4+y—z = 8

1 1 2

3t3z = 3

2y+z =B
Teneps o6HymuUM Kod(pduuuent npu Y B TpeTbeil cTpoke, JTOMHOKUB BTOPYIO CTPOKY Ha 6 u

BBIUUTAs U3 HEE TPETHIO:
2r+y—2z = 8
2y+2z = 4
z = -1

B pesyinbrare Mbl NPUBEIA UCXOAHYK CUCTEMY K TPEYIOJBHOMY BHIY, TEM CaMbIM 3aKOHYHUB
IIEPBBIM 3Tall AITOPUTMA.

Ha BropoMm 3Tamne pa3pemnM noxydeHHble YpaBHEHUsI B 00paTHOM MOPSIJIKE.

Nmeewm:

z=—=1m TPETLETO;

Y =3y BTOPOTO, TIO/ICTABUB MOTyYEHHOE Z;

T = 2 u3 nepBoro, MoICTABUB MOTyYeHHbIE 2 1 Y.

B cnywae, ecnu uHMcio ypaBHEHHIl B COBMECTHOW CHCTEME IOJyYWJIOCH MEHBIIE YHUCIIa
HEU3BECTHBIX, TO TOTJIa OTBET OYJET 3alMChIBaThCs B BUJE (PyHIaMEHTAIbHON CHCTEMBI PEIICHUH.

[Tpumep 2. Pemuts Heonpenenennyt CIIAY 4-ro nopsaka:

[Tpumep 3. Peruts CJIAY 4-oro nopsiaxa.

Ycnosue:

{ x1-2x2—x3+x*=1
x!—8x?—2x° —3x4=-2

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

[lepenumieM cucteMy JIMHEHHBIX aireOpavyecKux YpaBHEHUH B MAaTpUUHYIO (QopMmy.
[Tonyuurcs Matpuia 4x5, cieBa OT pa3AeIUTENbHOMN JIMHUN CTOST KO3()(PUIIMEHTHI TPU NEPEMEHHBIX, a
CIpaBa CTOSIT CBOOOHBIC WICHBI.

1-2-11]1



1-8-2-3]-2
22-17|7
11211

[IpoBeném cienyromniue AeHCTBUS:

a) U3 BTOPO# CTPOKH BBIYTEM IMEPBYIO CTPOKY (CTpoka 2 — cTpoka 1);

0) U3 TpEThEH CTPOKH BBIUTEM IEPBYIO CTPOKY, YMHOKEHHYIO Ha 2 (cTpoka 3—2 X cTpoka 1)

B) U3 YETBEPTOU CTPOKU BBIUTEM MEPBYIO CTPOKY (cTpoka 4 — crpoka 1). [Tomyunm:

1-2-11]1

0-6-1-4|-3

0615]|5

033010

[IpoBeném cienyromme AeHCTBUSA:

a) K TPEThEH CTpOKe MpubaBUM BTOPYIO CTPOKY (CTpoka 3 + cTpoka 2);

0)ueTBepTYyIO CTPOKY mozjenuM Ha 3 (ctpoka 4 = ctpoka 4 / 3). [lomyunm:

1-2-11]1

0-6-1-4|-3

00012

011010

[IpoBeném cienyromme AeHCTBUSA:

a) YETBEPTYIO CTPOKY ITOCTABUM HAa MECTO BTOPOI CTPOKHU;

0) TPEThIO CTPOKY MTOCTABUM Ha MECTO YETBEPTOU CTPOKH;

B) BTOPYIO CTPOKY ITIOCTaBHUM Ha MECTO TpeTbel cTpoku. [Tomyunm:

1-2-11]1

011010

0-6-1-4|-3

00012

K Tpetbeit cTpoke nmpubaBUM BTOPYIO CTPOKY, YMHOKEHHYIO Ha 6 (cTpoka 3 + 6 X cTpoka 2).
[Tomyunm:

1-2-11]1

011010

005-4|-3

00012

IIpoBeném cienyromme AeHCTBUA:

a) K TPETheH CTpOKe MPUOAaBUM YETBEPTYI0, YMHOXKEHHYIO Ha 4 (cTpoka3 + 4xcrpokad);

0) 13 MepBOi CTPOKU BBIYTEM YETBEPTYIO CTPOKY (CTpoka 1 — cTpoka 4);

B) TPETHIO CTPOKY MmojeuM Ha 5 (cTpoka 3 = ctpoka 3 / 5). [omyunm:

1-2-11|1

0110/|0

0010]|1

00012

IIpoBeném crenyromme AeHCTBUSA:

a) U3 BTOPOW CTPOKH BBIYTEM TPETHIO CTPOKY (CTpoKa 2 — cTpoka 3);

0) K 1epBoii cTpoke MpUOaBUM TPEThIO CTPOKY (cTpoka 1 + crpoka 3). [lomyunm:

1-200]0

0100]|-1



00101

0001]|2

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

1000]-2

0100]|-1

00101

0001]|2

B neBoii yacTu MaTpuibl 0 TJIaBHON JUArOHAIN OCTAJIMCh OJHU €IUMHULBL. B npaBoMm cronbue
[0JIy4aeM PEUICHHUE:

X1=-2
x2=-1
x3=1
X4=2

[MpakTnyeckoe 3axanue: Ne 9,
JAnddepennupoBaHHbIi 3a4eT
Bapuanr 1.
1. Haiinure npousBoanyio f(X) ecnu:
a)f(x] = sindx —cos4x fx)=tg(x+5)

2. HaliguTe TaHTeHC yTila HAKJIOHA KacaTelIbHOM K rpaduKy QyHKIIHIA:
0 Fi3

— X
y=ctgx B TOUYKE ¢ abcuuccoi 4
2.Hanumure ypaBHEHUE KacaTeNbHOM K rpaduKy (YHKIIHH:

y=sinx+ lBTOqu(E?Z]

3.Pemmuts 3amauy

Haiinute ckopocTh U yCKOpeHHUE B yKa3aHHBIE MOMEHTHI BPEMEHH ISl TOUKH, JBIDKYIIEHCS
MPSIMOJIMHEIHO, €CITH JBMKEHUE TOUKH 337aHO YPaBHEHHEM:

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

5. HaliTi npomMexyTKu MOHOTOHHOCTH (DYHKIIMU

y=x"—16x

6. Haiitu TOuKM 3KcTpeMyMa QyHKIIMU

y=x>—9x* +24x — 12

— el
7. Haiity HanGombiee 1 HanMeHbee 3Haverme Gyrkmm ¥ = X — 06x +13

L€[0; 6]

8. HaiiTu Toukn nepern6a, MPOMEKyTKH BBITYKJIOCTH KPUBOi & — ' —x
2 30 -1 0 3

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

10. PemuTh cucTeMy JIMHEHHBIX ypaBHEHUN METOI0M 0OpaTHOI MaTpPHUIIBL.
11. PemmTh cucteMy JIMHEWHBIX ypaBHEeHHH 110 hopmynam Kpamepa.
12. PemmTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTonoM ["aycca.



X, +2X, = X5 =1,

2X, — X, + X3 =5,

3X, +2X, + X3 = 1.
13. B kopoOke umeetcst 10 xopommx netaneit u 5 OpakoBaHHbIX. Haygady u3 KOpoOKH W3BJIEKaeTCSA
oJlHa aeTaib. HaliTu BepOATHOCTb HACTYIIJICHUS COOBITUSL A — U3BIICUEHHAs JETallb — XOPOIIasl.
14. OpHOBpeMEeHHO OpocaroTCs TPU MOHETHI. HaliT BEpOSTHOCTH TOTO, YTO HA JABYX M3 HUX BBIMAJCT
“open”.
15. B xopoOke 6 Genbix mapoB u § KpacHbIX. Haynady ogHOBpeMEHHO W3BJICKarOTCs 3 mapa. Haittu
BEPOSTHOCTbH, TOTO, YTO CPEIIU HUX OYyIyT:
a) 1Ba OeJbIX 1Iapa;
0) He MEHee OHOTO0 OeJoTO.
16. ITycTh UCIBITAaHWE COCTOMT B U3BJICUEHUHU KapThl U3 KoJo/1bl. CoObITHE 4 — M3BJICUEHA “ KapTUHKA”,
coObITHE B — u3BieyeHa “7”°. BBIACHHUTE, SIBISIOTCS JIH COOBITHS A 1 B HE3aBHUCHUMBIMU.
17. ]JlBa cTpenka OJHOBPEMEHHO BBICTPEIMBAIOT B MHIICHL. BEposSTHOCTH TOMAgaHUs IS IIEPBOTO
crpenka paBna 0,6, ast BToporo — 0,8. HaifT BeposSTHOCTB TOTO, UTO B MUILIEHU OyIeT:
a) oJ1Ha IPOOOUHA; 0) xoTs ObI 0JTHA TPOOOUHA.

Bapuanr 2.
1. Haiinute npousBoanyo f’(X) ecnu:

a)f[x) = sin3x — cos3x 6)f[xj =2tg(2x —5)

2. HaiinuTe TaHreHc yriia HaKJIOHa KacaTeabHOM K rpaduky GyHKUMI:
T

y=ctg3x X="1

B TOYKE C a0CLUCCOM
3. Hanmmmure ypaBHeHHE KacaTeabHOH K TpaduKy QyHKIHU:

y=—cosx+1; uce (Eil)

4. Pemuts 3a1auy:

Haiinute ckopocTh U yCKOpeHHUe B yKa3aHHbIE MOMEHTBI BpEMEHU /ISl TOUKH, JABHXKYIIeHcs
IPSIMOJIMHEINHO, €CIM JBM)KEHUE TOUKU 337]aHO YPaBHEHHEM:

5=Vt t=1

5. Haiitu mpoMexyTK MOHOTOHHOCTH (QYHKIIUU

y=x*—4x+3

6. Haiitu Touku sxcTpemMyma QyHKITHH

y=x*"-2x-3

7. HaiiTn HauGonbllee ¥ HaUMEHbIIee 3HaYenue GpyHkun Y = 8 — 0.5x

(€[—2;2]

8. Haiitu Touku nepern6a, NPOMEXYTKH BBITYKIOCTH KPUBOH

y=x*—12x* + 54x* — 50

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

10. Pemmth cucTeMy JIMHEHHBIX ypaBHEHHI METOOM OOpaTHON MaTPHIIBI.
11.PemuTh cucteMy JIMHEHHBIX ypaBHeHHH 10 hopmynam Kpamepa.



12.Pemmthb cucTeMy JTMHEHHBIX ypaBHeHUU MeTooM ["aycca.
X, — X, +2X; =2,
X, +2X, = X3 =7,

2%, + X, —3X; =5.
13. B xopoOke umeercs 10 xopommux neraneit u 5 OpakoBaHHBIX. Haygauy u3 KopoOKH H3BIIEKAETCS
oJlHa jieTab. HallT BEpOSTHOCTh HACTYIIICHUS COOBITUSL A — U3BIICUCHHAS JETAlb — XOPOIIasl.
14. OpmHOBpeMEeHHO OpocaroTCs TP MOHETHI. HaliT BEpOSTHOCTH TOTO, YTO HA JABYX M3 HUX BBIMAJCT
“open”.
15. B xopoOke 6 Genbix mapoB U § KpacHbIX. Haynady ogHOBpeMEHHO W3BJICKarOTCs 3 mapa. Haittu
BEPOATHOCTb, TOTO, YTO CPEId HUX OYyIyT:
a) 1Ba OeJbIX 1Iapa; 0) HEe MEHee OHOTO OeIoTO.
16. IlycTh WCHBITAaHHE COCTOUT B M3BJICUEHWU KapThl W3 Kojoabl. CoObiTue A — wu3BlIeYeHa
KapTUHKA”, cOObITHE B — u3BiedyeHa “7”. BBISICHUTD, SBJISIFOTCS JIU COOBITHS A U B HE3aBUCUMBIMH.
17. JlBa cTpenka OJHOBPEMEHHO BBICTPEIMBAIOT B MHUIICHb. BEpOSTHOCTh MOMAJaHUS IS TIEPBOTO
crpenka paBna 0,6, ast BToporo — 0,8. HaifT BeposSTHOCTB TOTO, UTO B MUILIEHU OyIeT:
a) oJlHa MPOOOUHA; 0) xoTs Obl 0JJHA TPOOOUHA.

5. KPUTEPUHU OLIEHKH 3HAHUIM OBYYAIOILLMXCS [TPU BBIITOJHEHUA
INPAKTHYECKHUX PABOT.
O1eHKa TeopeTHYECKHX 3HAHUH
OuneHka 5 — «OTIUYHO» BBICTABJISETCS, €CIM OOyUaIOIIUNCS UMEET IITyOOKHe 3HaHUs y4eOHOTO

MaTepHuajia 1o TeMe MPAaKTUYECKOH paldOThI, MMOKA3bIBAET YCBOCHHE B3aMMOCBS3U OCHOBHBIX TOHSTHMA
HCTOJIB3YEMBIX B paboTe, CMOT OTBETUTH Ha BCE YTOUHSIOIINE U JOTIOTHUTEILHBIC BOTIPOCH.

Onenka 4 — «XOpOIIO» BBHICTABJIAETCSA, €CIM OOy4aroUIMiicsl IOKa3ajl 3HaHUE Y4eOHOro
Marepuana, yCBOWJI OCHOBHYIO JIMTEPATYpPY, CMOI OTBETUTh IIOYTH IIOJIHO Ha BCE 3aJlaHHBIE
JOTIOJTHUTEIbHBIE U YTOUHSIOLIUE BOIIPOCHI.

Ounenka 3 — «yJIOBIETBOPUTEIBHO» BBICTABIACTCS, €CIAM OOYYArOIIMHCSA B IEJIOM OCBOWII
MaTepHall MPaKTHUYeCKOM paboThbl, OTBETHII HE HAa BCE YTOUHSIOLIME U IOTIOJIHUTENIbHBIE BOIIPOCHI.

Onenka 2 — «HEYJOBJIETBOPUTEIIBHO» BBICTABIsAETCS OOYyYalOMIEMyCs, €CIM OH HMeeT
CyLIECTBEHHBbIE MPOOENbl B 3HAHUSAX OCHOBHOI'O YU€OHOT0O MaTepHaia NpakTHIeCKOM paboThl, KOTOPBIH
IIOJIHOCTBI0 HE PACKPBUI COJEp)KAHUE BOIPOCOB, HE CMOI OTBETUTh HA YTOUYHAKOIIME H
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

OueHka NpakTHYeCKUX HABbIKOB

Onenka «5» - craBUTCA, €ClIM OOYYaIOLIUICS JEMOHCTPUPYET 3HAHUE TEOPETUYECKOrOo U

IIPAKTUYECKOr0  MaTepuana MO TeMe MPAKTUYECKOH paloThl, OMpenenseT B3aUMOCBSI3H MEXTY
[IOKa3aTeJsIMU  3a7a4¥, AAE€T IMPABUIBHBIA AJITOPUTM PELICHHUs, ONPEIEIseT MEKIUCLUIUIMHAPHbIE
CBSA3U 110 YCJIOBUIO 3a/1aHMUS.

Onenka «4» - CTaBUTCs, €CIM OOyYaroIIUIiCs AEMOHCTPUPYET 3HAHME TEOPETUYECKOTO H
MPaKTUYECKOr0 MaTepHalia o TeMe MPaKTUYecKol paboThl, JOMyCKas HE3HAYUTENIbHbIE HETOYHOCTU
IIPY PELICHUH 337a4, UMesl HENOJIIHOE IMOHMMAaHUE MEXAUCIUIUIMHAPHBIX CBA3€H IpU NPaBUIBHOM
BBIOOpPE aropuT™Ma peuieHus 3aJaHusl.

Onenka «3» -  craBUTCs, e€ciId OOyYaroOUIMiics 3aTpyJHSETCS C MPaBHJIBHOM  OIEHKOM
NpPE/UIOKEHHOW ~ 3ajjaud,  J1aeT HEMOJHbIM  OTBeT,  TpeOyIoUMi  HABOJAIIMX  BOIPOCOB
npernojiaBaTensi, BBIOOP AITOPUTMA pPELICHMs 3a/a4d BO3MOXKEH IMIPU  HaBOAALIMX  BOMPOCAX
IIPENOAABATEII.



Onenka «2» - cTraBUTCA, €CIM OOYYalOLIMiics JaeT HEBEpHYI0 OLEHKY CHUTYalluH,
HEMPAaBUIBHO BHIOMPAET aIrOPUTM ACUCTBUIA.

6. METOJWYECKHAE PEKOMEHJIAIIVMM IO BHIIOJITHEHUIO CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIIUXCA

Meroanueckre peKOMEHIAIMK pa3padOTaHbl B COOTBETCTBUH C IPOrpaMMOi Y4eOHOM JUCIIUTUTNHEI
EH.01 MaremaTtuka u npenHa3zHadeHsl A1 oOyvaromuxcs cnenuanbHoctu 34.02.01 Cectpunckoe
1ero

CamocrosTenbHas pa0oTa BBIIOJIHACTCS O0ydYarOIIMMCS IO 3aJaHUIO NIpernojaBarels, HO 0e3

ero HemocpeAacTBeHHOro yuactusa. CamoctosTenbHas pabora oOy4aromuxcs, OKas3bIBaroIas
s¢dexkTrBHOE BIUsSHUE HA (OPMUPOBAHHE JUYHOCTH OYIYIIEro CHEIHAINCTa, TUIAHUPYETCS
oOyyaromumMmcsi camocTosTenbHo. Kaxplii oOyuarommiicss caMm ONpeAessieT peXuM CBOei paboThl H
Mepy Tpyla, 3aTpauyuBaeMOro Ha OBJIaJIeHHE YYEOHBIM COJE€p)KaHUEeM M0 Kaxaod aucuuminHe. OH
BBITIOJTHSIET CAMOCTOSITENIbHYIO Pa0OTy 10 JTUYHOMY, MHAUBHUIyAIbHOMY IUIaHy, B 3aBUCUMOCTU OT €Tr0
MOATOTOBKH, PACIIOIaraeMoOro BPEMEHH U IPYTHX yCIOBHIA.

Bo BpeMsi caMOCTOSTETbHOM MOATOTOBKY 00yYaronfecs J0HKHBI ObITh 00eCeueHbl JOCTYIIOM
K COBPEMEHHBIM MTPO(eCCHOHATFHBIM 0a3aM JaHHBIX, K HH(OPMAIIMOHHBIM pecypcaM cetu MHTepHer.

O0BeM BpeMeHH, OTBEJCHHBIN Ha CAMOCTOATENBbHYIO PaboTy, MPEACTABISIET COOON JIOTHYECKOE
MIPOJOJKEHHUE ayIUTOPHBIX 3aHATUH.

B xome camocrosTenbHON paboThl npu  u3ydyeHuu aucuumiauHsl EH.01  MaremaTtuka
o0yJaromumMcsi peKOMeHyeTcss 00paTUuTh BHUMaHUE Ha CIEAYIOIUE OCHOBHBIE BOTIPOCHI:

Onpenenenue Npou3BOIHON GYHKINU.

IIpaBuia HaX0XXEHUS IPOU3BOIHON (DYHKIUU.
Kakne ¢pynkuun HaspiBatoTcs 1udGepeHnnpyeMbIMH.
Kaxkas ¢pyHKIMs Ha3bIBa€TCS CIOKHOM.

Kak HaiiTy mpou3BOHYIO CIIOKHON (QYHKIIMH.

Uto Ha3bIBAETCS MPOU3BOAHON BTOPOrO MOPSAKA.

UYro HazbIBaeTCs MPOU3BOJHOM N — 20 MOPSAIKA.

UYro HazbiBaeTcs auddepeHnnanom QyHKIHUH.

UYro HazbiBaeTcs AuddepeHnnanom BTOpOro nopsaka.
10. Yto HaszwiBaeTcs quddepeniuanoM N — 2o nopsaka. Ilo kakoit popmyiie oH BeIUHCIsETCS.
11. OcHoBHble npaBuia auddepeHurpoBaHus

©CoN R wDdE

—  TIPOM3BOJHAsl CYMMBI UJIM PA3HOCTH JIBYX  (PyHKUMIA

—  TNIPOU3BOJHAS MPOMU3BEAECHUS PYHKUUN

—  TNPOU3BOJHAS YaCTHOTO (YHKLUH

—  TIIPOU3BOJHAS CIOKHON (PYHKIINH

12. JlaiiTe onpexaenenue MakcuMmyma (MUHUMyMa) GYHKIIMU B TOUKe. YTO MOXKHO CKa3aTh O
3HaKe NMPUPALIECHUS PYHKIMH B TOCTATOYHO MaJIOW OKPECTHOCTH TOUYKH MaKCUMyMa
(MHUHMMYMA).

13. KakoBbI HEOOXOIUMBIE YCIIOBUS CYIIECTBOBAaHUS dKcTpemyMa pyHkimn. Kakos ux
T€OMETPUYECKHUI CMBICI.

14. KakoBo mpaBuiIO HAXOXKAECHUS HAUOOJBIIEr0 U HAUMEHBIIET0 3HaYeHUH (PyHKIIUHN Ha
OTpE3Ke.

15. JlaiiTe onpezaeneHne BBITYKJIOCTH (BOTHYTOCTH ) KPUBOM Ha MIPOMEKYTKE.

16. KakoBo nmpaBHiIO OTHICKAHUSI MHTEPBAJIOB BHIMYKJIOCTH U BOTHYTOCTH KPUBOIA.



17.
18.
19.
20.
21.

Touka nepernda kpusoit. Kak ee HaifTu.

Yro Ha3BIBAIOT ONPEICIICHHBIM HHTETpaioM (yHkuuu f(X).

B 4yem cOCTOUT reOMeTpHUYECKHI CMBICI ONPEIEIEHHOr0 MHTErpaa.

Coopmynupyiite HeoOXoMuMoe yciaoBue naTerpupyemoctu ¢pynkuuu f(X) Ha orpeske [a,b].
Chopmynupyiite HEOOXOIMMOE U JOCTATOYHOE YCIOBUS HHTErpupyemocTr GyHKumu f(X)

Ha oTpeske [a, b].

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

YHUCIIO)

[Tpu

3anuuinTe CBOMCTBA ONPEEICHHOT0 HHTErpaa.

UTto Ha3bIBaeTCs NEPECTAHOBKOM U3 N 3JIEMEHTOB.

.Kaxoii cmbicit umeet 3anucs n! .

Ilo kakoit popmyIie BEIUUCIISIOT YACIIO TIEPECTAHOBOK U3 N 3JIEMEHTOB.
UYro Ha3bIBACTCS pa3MEIICHUEM U3 N 3JeMEHTOB 10 K.

[To kako# (popMyIie BEIYUCIIAIOT YHUCIIO pa3MEIEHH U3 N 371eMEHTOB 110 K.
Yro Ha3pIBACTCSA COYETAHUEM M3 N 3JIEMEHTOB 110 K.

ITo xakoii popMyJie BEIYUCISIOT YUCIIO COYSTAHHI U3 N JIEMEHTOB 110 K.
Kakoe coObITHe Ha3bIBAIOT JJOCTOBEPHBIM.

Kakoe coObITHE Ha3bIBAIOT HEBO3MOXKHBIM.

JlaiiTe onpeneneHune mMpoOTUBOIOJIOKHBIX COOBITHH.

ChopMynupyiiTe KIACCUYECKOE ONPECICHUE BEPOSITHOCTH.

Uemy paBHA BEpOSTHOCThH JOCTOBEPHOTO COOBITHSI.

Uemy paBHA BEpOSITHOCTH HEBO3MOXKHOTO COOBITHSI.

Ornpenenenne MaTpUIlbl U €€ 0003HAYCHHE.

JluneiiHple omepanMy Haj MaTpulaMu (CIOKEHHUE MATpPUIl U YMHOXKEHHE MaTpHUIbl Ha

m3ydyennn  jgucuuiuinabl  EH.01  Marematuka  pekoMeHAyeTcsl — clleayrolnas

IIOCJICO0BATCIIbHOCTD O6y‘leHI/I$IZ BHa4aJIC 06y‘IaIOH_II/IMC$I H606XOI[I/IMO O3HAKOMMUTLECA U npopa60TaTb

y4eOHBI MaTepuaq HO ydyeOHMKaM U JIEKIMSIM, 3aTeM CJeAyeT OOpaTUThCA K JOMOJTHUTEIbHOU

JauTepaType.



7. HEJIA BHEAYJJUTOPHOH CAMOCTOSATEJBbHOM PABOThHI
OBYYAIOIIUXCHA

B pe3yabTaTe 0CBOCHUS TUCHHUILIMHBI 00yYAIONIMIACH 10JI2KEH YMETh:
—  pelaTh NPUKIAAHbIE 337a4u B 001acTH TPO(HEeCCHOHATILHON e TeIbHOCTH;
—  pemaTh OOBIKHOBEHHBIE AU (PepeHIranbHbIe ypaBHEHMS,
—  BBINOJHATH apu()METHUECKUE ICHCTBUS HA/l YUCIaMH, COUETast yCTHBIE U TMCbMEHHbBIE
MIPUEMBI;
—  HaxXoAWTb NMPHUOIMKEHHbIE 3HAUEHUS BEJIMYMH U MOTPEIIHOCTH BBIYUCICHUH (a0contoTHAs U
OTHOCHTEJIbHAs); CPABHUBAThH YHCIIOBBIC BBIPAXKCHUS;
—  BBIUUCIIATH OMNpE/EJICHHbIE HHTErpaibl Pa3InYHbIMUA METOIAMU;
—  BBIYMCIATH MPEAEIIbl MOCIE0BATEILHOCTU M (DYHKITHH.
B pesyabTare ocBoeHUs] AUCHUILINHBI 00y4alOLIMIiCS 10JI7KEeH 3HATh:
— OCHOBHBIE TOHATUS M METOAbl MAaTEMaTHYECKOro aHallu3a, IUCKPETHOH MaTeMaTHKH,
TEOPUHU BEPOATHOCTEH U MATEMATUYECKON CTaTUCTHKU;
— OCHOBHBIE MaTeMaTHYeCKHE METOAbl pEUICHHs MPHUKIAAHBIX 33a7ad B 00JacTu
npodeccnoHaNbHOI 1eATENbHOCTH;
—  OCHOBBI HHTETpajIbHOrO0 U AU(depeHInaTbHOTO UCUUCTICHUS;
— 3HayeHHe MaTeMaTHYeCKONW HayKd Al pelleHHus 3a]ady, BO3HUKAIOUIUX B TEOPUH U
MIPaKTHUKE;
—  3HAuYCHHE MPAKTHUKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTuKe st (POPMHUPOBAHHS
U Ppa3BUTHS MATEMaTUYECKON HAyKH.

—  3HAuYeHHE MAaTEeMAaTHKH B MPO(eCCHOHANBHON eI TeTbHOCTH.

8. BUJbI CAMOCTOSITEJIbHOM PABOTHI 11O JJUCIUTIIMHE
EH.01 MATEMATHUKA

— I[MoaroTroBka pedepatoB (I10KIAA0B, COOOIIEHUMN, ICCE)

— CocraBnieHue cxem

— Pemienune npakTuyeckux 3aqaHui

— CocraBiieHue U peIICHNE TECTOBBIX 3aJaHUI

— IToaAroToBKa OTBETOB HA KOHTPOJIBHBIE BOIPOCHI

— CucremaTtnueckas npopaboTKa KOHCIEKTOB 3aHATHH, yueOHONW M CHEelHaTbHON IOpUINYeCKON
nutepaTypel (Mo BompocaMm K maparpadam, TriaBaM  y4eOHBIX MMOCOOH, COCTaBJIEHHBIM
MpernojaBaTenem).

PABOTA C TEKCTOM HITA C UCITOJIB30OBAHUEM CITPABOYHO-ITPABOBbBIX
CUCTEM, IPEJOCTABJIEHHBIX CETBHIO INTERNET.

Bo BpeMsi caMOCTOSITENIbHON AESTENBHOCTH, B IPOLIECCE JICKIIMOHHBIX U CEMHUHAPCKUX 3aHSATUH
y oOyuarouxcs GopMHUPYIOTCS HABBIKU PaOOTHI C HOPMATHBHO-TIPABOBBIMU aKTaMH, PETYIUPYIOMIUMU
paIoHaIBHOE UCTIOIB30BAaHNUE MMPUPOIHBIX PECYPCOB U 3aIIUTY OKPYXKAIOIIEH TPUPOTHON CPEIIBI.

[Ipexxne dWeMm TPHUCTYNHUTh K aHAIW3Y MEPBOUCTOYHHKA, HEOOXOIUMO MPOUYUTATH TOKYMEHT,
MOJIYYUTh TIPEJICTABIIEHHE O €ro CTPYKType. DTO TEPBBIM acmeKT paboThl ¢ TEKCTOM IIPAaBOBOTO
JOKyMeHTa. BTopoil acmekT mpeAcTaBisieT co00il 3amuch OCHOBHBIX TIOJIOKEHUH U HIEH
MEPBOMCTOYHHKA.



OOyuatomecss B xoJe padOThl C MPAaBOBBIM aKTOM BOCHPOHM3BOMSAT OTHENbHBIE MOJOKEHHUS
TEKCTAa, OCYILECTBISIOT €70 aHAJIN3.

Ocoboe BHHMaHHE CleAyeT OOpaTUTh Ha BCTPEYAIOUIMECS B MEPBOMCTOUYHUKE SKOJIOTUYECKUE
TepMUHBL. be3 yCBOEHHsSI OCHOBHBIX TEPMHHOB HEBO3MOXKHO J(PPEKTHBHOE H3yYCHHE IPABOBOTO
UCTOYHUKA, €r0 TIOHUMaHUE.

[Tocne O3HaKOMIIEHMS € TEKCTOM M TEPMHHAMM CJIEAYET MPUCTYINUTh K BBIIOJIHEHUIO
nocTaBleHHOro 3agaHus. Ha naHHOM »5Tane oOydaroluecs CaMOCTOATENBbHO HIIYT OTBETHl Ha
IIOCTABJICHHBIE II€peJ] HHUMHU BOIPOCHL. IJTa JEATEJBHOCTh IIOMOracT pPAa3BUTHIO YMEHUSA
CTPYKTYpPUPOBaTh UH(OPMAIHIO, BBIIEISTH OCHOBHBIE MOMEHTHI.

B pesynabrare cucremaTtuueckoii pabOTBl € TEKCTOM HOPMAaTHUBHO-IIPABOBOIO aKTa Y
00yyYaroIerocsi pa3BUBacTCs YMEHHUE CaMOCTOSATEIBHO BECTH TOMCK MPABOBOW 0a3bl, YSCHSITH CMBICI
MIPABOBBIX TEPMUHOB, UCIIOJIH30BATh UX B IPAKTUUECKOM padorTe.

Jlist Toro 4To0bl 00yYaromuiicss UMeNn MOCTOSHHBIA nocTyn K HITA OH MOXeT HCIOIb30BaTh
ceTsb Internet.

OnHuM M3 3(GQEeKTUBHBIX NyTEH COBEPIICHCTBOBAHUS CaMOCTOATENbHON paldoThl sBISETCA
UCHOJIb30BaHuE 00yydarommMces HTepHeT-pecypcoB, OCHOBHBIMHU JOCTOMHCTBAMH KOTOPBIX SIBJISIOTCS:

— peajM3aluy NpUHLIKIA UHIAUBUYadbHON paboThl;

— HaiM4ue OBICTPOW OOpaTHOM CBS3M; OOJBIIME BO3MOXHOCTH HATJISTHOTO MPEIbSIBICHUS
MaTepuasa; akTUBHOCTb 00y4aroluXCsl; KPEaTUBHOCTD.

Kpome TOro, oguum u3 1nocTomHCTB MHTepHeTa sBiseTcs NpPEAOCTaBICHHE OECIIIaTHOIO
JIOCTYIIA K CIIPAaBOYHO-TIPABOBBIM CHCTEMAM.

Ha ceronusamuuii nenp B Poccunm m CHI' cymiecTByeT MHOXKECTBO CHPAaBOYHO-IIPABOBBIX
CUCTEM, OCHOBHBIE CPE/IN HUX:

— I'apanT, Koncynsrantllmoc, Kogekc; Pedepent I'ocynapcTBeHHbIE cCCTEMB;

— Mudpopmanmonno-nouckoBast cucremMa «3akon» (MIIC «3akon»), HayuHo- TexHuueckuit
ueHTp npasoBoit uHpopmaruu «Cucrema» (HTL[ «Cucremay);

— depgepanbHOe OIOJHKETHOE TIOCYJapCcTBEHHOE yupexkaeHue «HayuHblii 1eHTp mpaBoBOi
nHpopmanuu npu Munucrepctse roctuiiuu Poccutickoit denepannny;

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

Bce 310 mo3Bonser olOyuaromemycst Haiitu HeoOxoauMmelii HITA B neficTByromieil penakuuu, ¢
aKTyaJIbHBIMM U3MEHEHHUSMHU B 3aKOHOJATEIIbCTBE.



9. BHEAYJIUTOPHASA CAMOCTOSATEJBHASA PABOTA CTYJAEHTOB 11O JUCIHUIIVIMHE EH.01 MATEMATUKA

Ne Bun
n/n | Tema KoJi-Bo | caMmoCTOATEILHOM
. PesyabTar
CaMOCTOATEIbHOMN yacoB | padoThl CpoxHu BbINOJIHEHUS
padoThbI
padoThI
1 Tema 1.1.1 1.3anucarsb B c10Bapb TEPMUHBI U JaThb UM YCTHBIE OTBETBI HAa BOIIPOCH! | HA IPAKTHUYECKOE 3aHATHE
HuddepenunansHoe ONpEIEIICHUE; BrinonHeHHbIe MHCbMEHHBIE
UCUHCIICHHE. 2. OTpaboTKa TEeKyIIero Marepuaia mno 3aJlaHus B TETPAaU
[Ipou3sBoHas CIOXKHOMN KOHCIIEKTaM JIEKIIUHA U PEKOMEHyeMOH
byHKIMHA JUTEpaType.
2 3. [logroroBka OTBETOB Ha KOHTPOJIbHbBIE
BOIIPOCHI.
IoaroroBka pedepatoB no Teme «Poib 1 MecTo
MaTeMaTHK{ B COBPEMEHHOM MHPE IPH OCBOEHUU
npoecCHOHANBHBIX TUCIUILUIMH U B cepe
IPOECCHOHATIBHON ISSITEITEHOCTH
2 Tema 1.2 1. OtpaboTka TeKyIIero MaTepuaia mno YcTHBIE OTBETHI HA BOIIPOCHl | HA MPAKTUYECKOE 3aHSITUE
Huddepenunan GyHKIMH. KOHCIIEKTaM JIEKIIUI U PEKOMEH1yEeMOM BrInosiHEHHBIE TUCHMEHHBIE
Juddepennransl BHICIINX JaUTEepaType. 3aJlaHus B TETPAaU
MOPSIIKOB 2 2. IloaroroBka OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI.
3. Beruncnenune mponu3BOIHBIX CIOXKHON
byHKIIUN
Tema 1.3 1. OtpaboTka TeKyIero Marepuana mno Y CcTHBIE OTBETHI HA BOIIPOCHl | HA IPAKTUYECKOE 3aHATHE
3 Uccnenosanue GpyHkuuu KOHCIIEKTaM JIEKIUI U PEKOMEH1yeMOoi BoinosnHeHHbIE TUCHMEHHbBIE
IIPY TIOMOIIU JUTEpaType. 3aJJaHus B TETPAaH
MIPOU3BOIHBIX 2 2. [loaroroBka OTBETOB Ha KOHTPOJIbHbBIE
BOIIPOCHI.
3. Pemenue npumepoB 1o oOpasily 1o Teme
«nddepennpanbHoe HCUUCICHUE)
4 Tema 1.4 1. OTpaboTKa TEKyIIero MaTepraa mno VY cTHBIE OTBETHI HA BOMPOCHI | HA MPAKTUYECKOE 3aHATHE
2 KOHCIIEKTaM JIEKIIUI U PEKOMEH1yEeMOM BrInosHEHHBIE TUCHMEHHbIE

Uccaenosanue n
MOCTpOeHUE TpadKoOB

JIUTeparype.
2. [ToaroToBKa K yCTHOMY/ITUCbMEHHOMY

3aaaHuA B TCTpaan




CIIOXKHBIX (PYHKIIHA

orpocy 1o teme «VccienoBanue 1 MoCTpoeHUE
rpaduKOB CIOXKHBIX QyHKIHI». 3. Pemenne
pUMEPOB 110 00pasiy 1o teme «MccnenoBanue
Y IOCTPOCHHUE TPAdUKOB CIOKHBIX (PYHKIIHID

Tema 1.5 1. OTpaboTKa TEKyIIero MaTepraa mno VY cTHBIE OTBETHI HA BOIPOCHI | HA MPAKTUYECKOE 3aHITHE
OcHoBHBbIE CBOWCTBa KOHCIIEKTaM JICKIIUHA U PEKOMEHlyEeMOU BrlInonHeHHbIE THCHEMEHHBIE
HEONPEIEIEHHOT O JIuTepaType. 3a/1aHusl B TETPaIu
MHTETpaia 2. IloaroroBka OTBETOB Ha KOHTPOJIbHBIE
BOITPOCBL.
[TonroroBka K yCTHOMY/ITUCBMEHHOMY OIIPOCY
1o Teme «OCHOBHbIE CBOMCTBA
HEOINPEEIIEHHOr0 HHTErpajiay.
Tema 1.6 1. OTpaboTka TeKyIIero Marepuaa mno VYcTHBIE OTBETHI HA BOIIPOCH! | HA MPAKTUUECKOE 3aHSITHE

OCHOBHBIE CBOUCTBA
OIpe/ICICHHOr0 HHTErpaja

KOHCIIEKTaM JIEKIIUM U PEKOMEHIYEMOM
nuTeparype.

Pemenue npumepoB 1o o0pasily 1no Teme
«/HTEerpasbHOE HCUUCICHUEY.

BrmmosHeHHBIC MICEMEHHBIC
3aJlaHuA B TCTpaau

Tema 2.1 1. OtpaboTka TeKyIIero MaTepuaia mno YcTHBIE OTBETHI HA BOIIPOCH! | HA MPAKTHUYECKOE 3aHSITHE
[Ipeamer Teopuu KOHCIIEKTaM JIEKLIUHA U PEKOMEHyeMO BrinonHeHHbIE MHCHbMEHHBIE
BEPOSITHOCTEH nuTepaType. 3a/laHusl B TETPAIn
2. [ToarotoBka K yCTHOMY/TTUCEMEHHOMY
onpocy 1o TeMe «OCHOBHBIE MOHSTHS U METOTbI
TEOPHUH BEPOSATHOCTEN».
3. Pemenuie npumepoB 1o o0pasily 1o Teme
«BprunciieHust BEpOsTHOCTEM.
Tema 3.1.1 1. OTpaboTka Tekyiiero Marepuania 1o YcTHBIE OTBETHI HA BOMIPOCH! | HA MPAKTUYECKOE 3aHSITHE
Marpuusl. [erictBus ¢ KOHCIIEKTaM JIEKIIUN U PEKOMEHIYEMOM BrinosiHeHHBIE TUCEMEHHBIE
MaTpHuIlaMu IuTepaType. 3a/laHusl B TETPAIn
2. [ToarotoBka K yCTHOMY/TTUCEMEHHOMY
ompocy 1o TeMe «OCHOBHBIE MOHSTHS U METOTBI
TUHENHON anreOphiy.
Tema 3.2.1 1. OTpaboTKa TEKyIIero MaTepraia mno VY cTHBIE OTBETHI HA BOPOCHI | HA MPAKTUYECKOE 3aHATHE

Mertoabl pemeHust CUCTEM
JIMHENHBIX

KOHCIIEKTaM JICKIIUH ¥ PEKOMEH1yeMOM
JUTEpaType.




anreOpanvecKux
YPaBHEHUM.

2. IloAroToBUTHCS K TECTAM

Bcero:

22




CamocrosiTesbHasi padora Nel.
AuddepennnaibHoe ucHHCIEHHE

Henap: pacimpeHyre TEOPETUUECKUX 3HAHUN M pa3BUTHE IPAKTUUECKUX YMEHUN 110 TeMe
«AnddepennmanbHOe HCUUCICHNUE), PA3BUTHE YMEHHUH MTPOBOIUTH MOMCK HEOOXOAMMOI HH(OpMAIIH
B UCTOYHHUKAX PA3IMYHOTO TUIIA U MIPEJICTABIAThH pe3yIbTaThl U3yUeHUsI MaTepuaia B (hoopme pedepara,
3aKperyieHue HaBbIKOB Pa0OTHI C KOHTYPHOM KapToii; 3HaHHE KapThl.

CamocrosiTeJibHasi padora oOyyawuuxcsi: padoTa ¢ JONOJTHUTEIBHOW JIMTEPATypOH,
aHalMTU4eckas o0padoTKa TeKCTa, MOJAr0TOBKA pedepara.

3aganue

Hanwmcare pedepar Ha temy «Poib U MECTO MareMaTHK{d B COBPEMEHHOM MHpE IPU OCBOCHHUH
npo(heCCHOHAIBHBIX JTUCIHILIIH U B cepe MpodhecCHOHATBHOM eATENEHOCTI.

@opMaT BBINOJHEHHOH padoThl: pedepar

Kpurtepuun ounenku pedepara: COOTBETCTBHE TeMe; TIIyOMHA NPOpabOTKM MaTepuana;
MPABIJIBHOCTH M MOJHOTA KCIOJIb30BAHUS HCTOYHUKOB; BJIaJICHUE TEPMUHOJIOTUEN U KYJIBTYpOl peyH;
odopmieHue pedepara.

KoHTpoJib BbINOIHEHUs: 3a1I1Ta pedepara.

3amanmue 1.

Haiiti mpon3BoHYO CIOXKHON (YHKINH.

1 Bapuant

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

2) y=c0s(5-7x).

3)y = VAr® — 12z + 8.
1)y = In(bxr' — 3z — 11)

_, ; 4
a1 = Clg—
Jy = ctg
. L i
6)y = tg(5z + =)
Ty = (3z —17)"

Haiitu npou3BoIHYIO CI0KHOM (yHKITUH.
2 Bapuant

L)y = (62" — 7)",
2)y = /322 — 8z + 5;

R
3)y = sin{3r — 3/

1)y = cos’x:
Sy = In(Tsinx + bx).
@opMaT BHINOJHEHHOH PadoThI: OTYET O BBHIIOJTHEHUE CAMOCTOSATEILHON padOTHI,
BBIMIOJTHEHHON B TETPajsX.
Kpurepun ouenku:
- YpOBEHb OCBOEHHs 00ydarouMMcs yueOHOro MaTepuaa;
- 00OCHOBaHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;
- yMeHue copMHUpPOBATH CBOIO MO3UIIMIO, OLIEHKY U apryMEHTUPOBATH €e.
KoHTpoJIb BBINOJTHEHNSI: BBICTYIVIEHUE HA TEOPETUYECKUX M MPAKTUYECKUX 3aHATHIX.



CamocrosiTesibHasi padora Ne 2.
IIpou3BoIHbIE BHICHIHNX MOPAIKOB

Heab: o0TpabOTKa HABBHIKOB BBIYMCICHUS NPOU3BOAHOW (YHKIMHA ¥ TMPAKTHYECKOTO
IIPUMEHEHHUSI IPOU3BOIHOM.

CaMmocrosiTesibHasi padoTa o0yuyaromuxcs: padoTa C JIOMOJHUTEIBFHOW JHUTEPaTypOi,
BBIUMCIIEHUE [TPOU3BOAHBIX BBICIIUX ITOPSIKOB.

3aganue 1.

T [4)
1. Jana oynkous * ~ ¢ . Haittu & .
[3) _ ¥
2. Haiitn ¥ dynkupm ¥~ " 3anmcars npou3BoaHy0 # ~I'™ mopsaka

110 = -
3. Haitru ¥ s yskuun © = In{ax—1)

1
h20) F=
4. Haittu @ pyHKIMH x-2,

5. Haittu P byHKIUN Y= "m.
@opMaT BHINOJIHEHHOH PadoThI: OTYET O BBIINOJIHEHUE CAMOCTOSITENIbHOM paboThI,
BBIIIOJIHEHHOW B TETpajsX.
Kpurepum onenku:
- yYpOBeHb OCBOEHUs 00ydaroIuMcsi yueOHOro MaTepuana,
- 000CHOBaHHOCTH M YETKOCTh U3JI0)KEHUS OTBETA;
- yMmeHue c(hOpMHUPOBATH CBOIO MO3UITUIO, OIICHKY M apTyMEHTHPOBATH €e.
KoHTpoJ1b BbINOTHEHNS: BBICTYIVIEHUE HA TEOPETUUYECKUX M MPAKTUYECKUX 3aHATHSIX.
3aganue 1.
1. Haiitn mpou3BOgHBIE 3a1aHHBIX (DYHKITHIA
—(4x“—6/x3)4 i in®
y= ; 5. ¥ =arcsin3x. ). y =3sin (4X—5)_

y=x>+2x* —4x

a).

2. Uccnenyiite GyHKINIO U IOCTPONTE €€ TpaduK.
3. HaiiTi mpou3BoHYI0 N-To mopsaka s GpyHkumm y = e,
4. Haitru d® mna pymkmmm y = COS?X.
®opMaT BBINOJHEHHOMH PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEIbHOM paboTHI,
BBINIOJITHEHHON B TETpajsXx.
Kpurtepun onenkn:
- YpPOBEHBb OCBOEHHMs 00yUaromuMcs ydeOHOro MaTepHaia,
- 00OCHOBAHHOCTb U YETKOCTh M3JI0KEHUS OTBETA;
- yMmeHHe chopMHpOBaATh CBOIO MO3ULIMIO, OLIEHKY U apTyMEHTHUPOBATSH €€.
KoHTpoJib BbINOTHEHNUS: BBICTYIVIEHUE HA TEOPETUUECKUX M MPAKTUYECKUX 3aHATHSIX.
CamocrositesibHas padora Ne 3.
Hccnenopanue GyHKIMY NIPH NOMOLIH TPOU3BOJIHBIX

Heap: 3akpernyienne yMeHU# uccieaoBaTth GYHKUHUU MPU MOMOIIY MPOU3BOAHOMN, IPUMEHSThH
IIPOU3BOHYIO IIPU PELIEHUH 3a/1a4 HA MAKCUMYM U MUHUMYM.

CaMmocrosiTesibHasi padoTa o0yuyaromuxcs: paboTa C JIONOJHUTENIBHOW JHUTEpaTypoid,
BBIUUCIIEHUE [TPOU3BOIHBIX (PYHKIIUH.

3ananme 1.

1. Haiiti mpoMeKyTKH BO3pacTaHus U yObiBarus GpyHKmmn f(x) = x° — 3x?



2. Haiitn Touku skctpemyma ynkimn f(x) = x3— 9x% + 15x

3. Yemy paBHO HauOOIbIIee U HAMMEHbIIEe 3HaYeHne QYHKIUN y = — X> + 4X + 2 Ha
npoMexytke [0;4]

4., HanumuTe ypaBHeHHe KacaTenbHOi k rpaduky ¢pynxiuu f(x) = x>~ 1 B Touke ¢ abcruccoit
x0=-1

5. HaiimTe Touky nepern6a Kk rpaduky GpyHKIMH a)y = X° - 3x% +1; 6) y=2cos2x

6. UccnenoBaTh C MOMOIIIBIO POU3BOTHON (DYHKITUIO U IIOCTPOUTE IpaduK

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

BBIIIOJTHEHHOH B TETPaIsX.
Kpurepun ouenku:
- YpPOBEHB OCBOCHHS 00yUaIOMIKUMCS Y4eOHOTO MaTepHaa,
- 00OCHOBaHHOCTH U YETKOCTh U3JI0KEHHS OTBETA;
- ymMmeHue c(hOpMHUPOBATH CBOIO MMO3UITUIO, OIICHKY M apTyMEHTHPOBATH €€.
KOHTpOo/Ib BbINOJIHEHUS: BRICTYIUIEHUE HA TEOPETHUECKUX U MPAKTHUYECKUX 3aHATHUSX.
CamocrosiTeibHas padora Ne 4.
HccaenoBanue u nocrpoenue rpad)ukoB cI0KHBIX GPYHKIMIA

Heab: 3akpenutb OCHOBHBIE 3HaHUS 10 Teme «lIpruMeHneHnne Npou3BOAHON K UCCIIETOBAaHUIO
byHKIUIY, 0TpabOTaTh HABBIKK UCCIIEIOBAaHUS (GYHKIIMHN U TOCTPOCHUE TpaduKa.

CamocrosiTeibHast paGora olOyuyaommxcsi: paboTra ¢ JIONOJHUTENBHOM JHUTEpaTypow,
BBIYHCIICHHUE MPOU3BOIHBIX (DYHKIIUH, IIOCTPOSHUE TPaPUKOB

3ananmue 1.
HccenoBath QYHKIMIO U IO pe3yJIbTaTaM UCCIICIOBAHUS IOCTPOUTH rpaduK.
5 3
fim=x —=x-2x+2
2 2
3aganue 2.
HccnenoBath PyHKIMIO U TOCTPOUTH Ipaduk.
4
x
Jw=2-Z
4
3aganue 3.

Metonamu nu¢hepeHInanTbHOr0 UCUUCIIEHUS UCCIIeI0BaTh (PYHKIIMIO U TOCTPOUTH €€ rpaduk.

2
X

43

y=Jjlx=

3ananmue 4.
[IpoBecTu nmosHOE MccienoBanne PyHKIIUU U TIOCTPOUTH €€ rpaduK.

y=f@=z"

@opMaT BHINOJHEHHOH PadoThI: OTYET O BBHIIOJTHEHUE CAMOCTOSATEILHON padOTHI,
BBIMIOJTHEHHON B TETPajsX.

Kpurepun ouenku:

- yYpOBEHb OCBOEHUs 00ydarolmuMcsi yueOHOro mMaTepuaia,

- 000CHOBaHHOCTb M YETKOCTb U3JIO)KEHUS OTBETA;

- YMCHHC C(bOpMI/IpOBaTB CBOIO MMO3UIHIO, OLCHKY U apTYMCHTUPOBATL €C.



KOHTpOJIb BBIIMMOJTHCHHUSA: BRICTYIINICHHEC HA TCOPETUUCCKUX M IMPAKTUYCCKUX 3aHATUAX.

CamocrositeibHast padora Ne 5.
OcHOBHBIE CBOIICTBA HeoNpe/leJIeHHOI0 MHTerpaJa

Heab: 3akpenuTh NOHATHUS NEPBOOOPA3HOI U HEONPEAeIEHHOT0 UHTErpaia u
€ro CBOMCTB TabJIMIIbIl OCHOBHBIX HEONPEEICHHBIX HHTETPAJIOB
CamocrosiTejibHasi padora oOyuyawuuxcsi: padoTa ¢ JONOJTHUTEIBHOW JIMTEPATypOH,
MIOJIFOTOBKA YCTHBIX OTBETOB HA BOMPOCHI
3ananmue 1.
Bonpoch! 1J1s1 CAMOKOHTPOJIsSE
Uro sBIsIeTCsl OCHOBHOM 3aJ1aueil MHTErpajaIbHOTO UCUUCIICHUS?
Kakas ¢yHKIMs Ha3pIBaeTCs IEpBOOOPa3HON s 3a1aHHON (HyHKIIMN?
Chopmynupyiite TeopeMy O CyLIECTBOBAHUH MEPBOOOPA3HON (DYHKIIHH.
[TepBoobOpasnas onpenensercs HeoJHO3HAYHO. Kak 3TO HYKHO MOHUMATh?
Uro Ha3bIBaeTCA HEONpEAeIeHHBIM HHTErpaioM?
Uem oTnMyaeTcs HEOMpPEeIeICHHbIN HHTErpal OT NepBooOpa3Hoi GyHKINN?

Noak~owdrE

[Touemy mHTErpas Ha3bIBACTCS HEOTIPEIETICHHBIM?

8. Uem OTIMYAIOTCS IPYT OT JApyTra MOABIHTETpaibHast (YHKIHS U TTOABIHTEIPAITBHOE
BbIpaKeHHUE?

9. Yro o3nauaet nmoctosiHHas C B OMpeIelIeHUH HEOIPEISIICHHOTO HHTerpasia’?

10. Kakwue cBoiicTBa HEoNnpeAeNEHHOTO HHTErpaia Bbl 3HaeTe?

11. Kak moka3athb cripaBeAJIUBOCTb KaX10M POPMYJIIbI MHTETPUPOBAHUS?

12. B yem cOCTOUT reOMETPUUECKUN CMBICT HEOMPEIeJICHHOI0 HHTerpasa’?

13. Yro Takoe uHTerpanbHeie Kpubble? Kak OHM pacmonoskeHbl IPyT OTHOCUTENBHO Apyra?
MoryT 11 OHU TIepeceKaThecs?

14. Kak pacrnoiiokeHbI KacaTelIbHbIC K HHTETPaTbHBIM KPUBBIM B TOYKaX, UMEIONINX OJHY H Ty
xe abcruccy?

®opMaT BBINOJHEHHOMH PadoThI: OTYET O BHIMOJIHEHHE CAMOCTOSATEIEHON PabOTHI,
BBITIOJIHEHHOW B TETpaasiX.

Kpurtepun onenkn:

- YpPOBEHBb OCBOEHHMs 00yUaromuMcs ydeOHOro MaTepHaia,

- 00OCHOBAHHOCTP U YETKOCTh M3JI0KECHHUS OTBETA;

- yMmeHue chOpMUPOBATH CBOIO TTO3UITHIO, OIICHKY M apTyMEHTHPOBATH €€.

KoHTpoJIb BbINIOJTHEHNS: BBICTYIVICHUE HA TEOPETUUECKUX M MPAKTUYECKUX 3aHATHIX.

CamocrositesibHas padora Ne 6.
OcHOBHbIE CBOICTBA ONpe/IeI¢HHOI0 HHTErpaJjia

Ieab: oTpaboTKa HaBBIKOB BBIUMCIICHUS ONPEEICHHOTO HHTETpaja

CamocrtosiTeibHast paGora olOyuyalommxcsi: paboTra ¢ JIONOJHUTENBHOM JHUTEepaTypoH,
BBIUHCJIEHNE NHTErPAJIOB.

3aganue 1.

Haiitu HeonpeaeneHHbIi HHTErpal

_[a:rc.fg (3Ex— Didx



5 _I-é""?.:;t’x
3 _[sin ﬁdx

J-f,gﬁdx
4.0 Al

3ananmue 2.

OTBeTHI HA BOMPOCHI

Kakue ciydaun pacnosioxeHust INIOCKUX (GUryp paccMoTpesu B 3aaHuu 27
Kak Berauciisiiig mwion@any GUrypsl B Kaxaom ciydae?

Yrto Ha3BIBAIOT OMpEAEICHHBIM nHTerpaaoM ¢pyukuuu f(x)?

B 4em cocTOUT reoMeTpUYEeCKUil CMBICIT ONPEICIACHHOTO HHTErpaia?

aprwdE

Cohopmynupyiite HeoOxomumMoe ycioBue uHterpupyemoctu pynkuun f(X) Ha orpeske [a,b].

6. ChopmynupyiiTe HECOOXOJMMOE U IOCTATOUHOE YCJIOBHS HHTErprupyemMocTr ¢yHkuuu f(X) Ha
orpeske [a, b].

7. 3anuiuTe CBOMCTBA OMPEICICHHOTO HHTErpaa.

8. 3anummute popmyiry Hetorona-Jlelioauna.

9. Pacckaxxute 00 OCHOBHBIX METO/1aX UHTETPUPOBAHUS OIIPEICIIEHHOI0 HHTErpaa.

®opMaT BBIIOJHEHHOMH PadoThI: OTYET O BHINOJIHEHUE CAMOCTOATENIBbHOM padoThI,

BBINIOJIHEHHON B TETPasIX.

Kpurepum ouenkmu:

- YpOBEHb OCBOEHUS 00yyaroluMcsi yueOHOro MaTepuraia,

- 00OCHOBAHHOCTb U YETKOCTb U3JI0KEHUS OTBETA;

- yMmeHue c(hopMUpPOBATh CBOIO MO3UIUIO, OIIEHKY M apr'yMEHTHPOBAThH €e.

KOHTpOo/Ib BBINOJIHEHUSI: BRICTYIUICHUE HA TEOPETHUECKUX U MPAKTHUECKUX 3aHATHUSIX.

CamocrositeibHas padora Ne 7,

Penrenne npocTemmx 3a/1a4 TEOPHH BEPOATHOCTEH
IeJsb: 3akperieHUE HABBIKOB PEIIATh 3aJa4l IO TEOPUHU BEPOSTHOCTEH.

CamocrosiTeibHAsE padoTra o0y4yamwmuxcsi: paboTa ¢ JIONOJHUTEIHLHOW JIMTEpPaTypow,
pelreHue 3aaa4q
3ananue 1.

Pemnts 3a1a4n
1. 113 1000 coOpaHHBIX Ha 3aBOJIE TEIEBU30POB 5 MITYK OPaKOBAaHHBIX. JKCIEPT NPOBEPSET
OJIMH HayTaJ] BEIOpaHHBIN TeneBu3op u3 3toi 1000. Haiinute BepoATHOCTB TOTO, YTO MPOBEPSEMBII
TEJIEBU30P OKAXKETCs] OPaKOBAHHBIM.

2. B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3eN€HBIX MapoB. 13 ypHBI Hayraa goctaroT oauH map. Kakosa
BEPOSITHOCTB TOTO, YTO 3TOT IIAP OKAKETCS KEITHIM?

3. Ilers, Buka, Kars1, Urops, AutoH, [lonmna Opocuin xpedbuil — KoMy HaunHaTh urpy. Haii-
JIUTE BEPOSITHOCTh TOTO, YTO HAUWHATh UTPY JOJDKEH OyIeT MaJIbyuK.



4. B yemnuonare mupa y4acTByIOT 16 komana. C mOMOIIBIO XpeOusl MX HYKHO Pa3IeuTh HA
YeThIpe TPYIIIBI 110 YETHIPE KOMaH/bI B KaX10Mi. B smuke BepemMelky jiexar KapTOuKd ¢ HOMEpaMu
rpym: 1, 1,1, 1,2,2,2,2,3,3,3,3,4, 4, 4, 4. Kaniutanbl KOMaH] TAHYT 110 0HOM KapTouke. KakoBa
BEPOATHOCTH TOT'O, UTO KOMaHJa Poccun okaxercs Bo BTOpoil rpynne?

5. B nppKHBIX TOHKax yyacTBYIOT 11 criopremenoB u3 Poccun, 6 cnoprcmenoB u3 Hopseruu u
3 cnoprcmena u3 lleeuun. [Topsnok, B KOTOPOM CHOPTCMEHBI CTapTYIOT, OIMpeAessieTcs KpedueM.
Haiigute BeposiITHOCTB TOTO, UTO NMEPBLIM OyIeT CTapTOBaTh CIOpTCMEH He u3 Poccuu.

6. Ha xaxxapie 1000 37eKTpUUYECKUX JIAaMIIOUEK MPUXOAUTCS 5 OpakoBaHHBIX. KakoBa BeposT-
HOCTb KYIIUTh UCIIPABHYIO JAMIIOUKY?

7. B rpynme typuctoB 8 yenoBek. C TOMOIIBIO )KpeOHsi OHU BBIOUPAIOT MIECTEPBIX YETIOBEK,
KOTOpBIE JOJKHBI UATH B CEJIO B Mara3uH 3a npojaykramu. KakoBa BeposiTHOCTb TOT0, 4TO TypucT /1.,
BXOJISIIIMM B COCTAB IPYIIIbI, OMAET B Mara3uH?

8. B yemnuonare no ¢yr0oiy y4acTByIOT 16 KOMaHa, KOTOPHIE )KepeObEBKOM pacpeaesiroTCs
Ha 4 rpynnsl: A, B, C u D. KakoBa BeposTHOCTB TOr0, 4T0 KOMaHa Poccun He nonagaer B rpynmny A?

9. Ha Typuup mo maxmatam npuObuio 26 ydactHukoB B ToM uucie Kons u Tomsa. Jns
MIPOBEJICHUS KEePeObEBKH MEPBOTr0 Typa YYACTHUKOB CIy4aHBIM 00pa3oM pa3OuiIu Ha JABE TPYMIbI 110
13 yenosek. Haittu BepositHOCTH TOrO, 4TO KoOJIst M Tosst monagyT B pa3Hble TPYIIIBI.

10. B xiacce 16 yyamumxcs, cpeau Hux a8a apyra —Banum u Cepreit. Yyamuxcst ciiydyaitHbIM
o0Opa3om pa30ouBaioT Ha 4 paBHbIE rpymIbl. Haliaure BeposiTHOCTE TOro, uTo Bagum n Cepreit
OKa)XyTCs B OJIHOM TrpyIIIe.

11. B xnacce 21 yuamwuiics, cpenu Hux aBa apyra — Bagum u Oner. Knace ciayyaitHbiM
o0Opa3om pa30uBaroT Ha 3 paBHbIe rpymbl. HaliauTte BeposTHOCTH TOro, uTo Bagum u Oner okaxyTcst
B OJHOM rpymrie.

12. Ilepen HayanoM MepBOro Typa YeMIIMOHATA IO HACTOJIBHOMY TEHHHCY YYaCTHUKOB
pa3dMBalOT Ha UTPOBBIE MAPHI CITydaitHBIM 00pa3oM ¢ IOMOIIbIO kpelusi. Bcero B ueMnuonare
ydacTByeT 16 ciopTCMEHOB, cpeln KOTOpBIX 7 ydacTHUKOB U3 Poccun, B ToM uncine Ilnaton Kapmos.
Haiigure BeposiTHOCTB TOrO, uTO B 1epBoM Type [1naton Kapnos Oyner urpars ¢ KakumM-1n60o
cnoprcMeHoM u3 Poccun?

13. Ilepen HayasioM MEPBOro Typa YUEMIIMOHATA MO MIAIIKaM YYaCTHUKOB pa30MBaroT Ha
UTPOBBIE MApbI CIIy4allHbIM 00pa3oM C MOMOILBIO KpeOus. Beero B uemnuonate yqactyet 26
LIAIIMCTOB, CPeIN KOTOPBIX 3 yyacTHUKa u3 Poccun, B Tom uncie Bacunmii JIykun. Haligure
BEPOSTHOCTH TOT'0, UTO B IepBoM Type Bacunuit JIykun Oyzer urpars ¢ KakuM-Iu00 MAIUCTOM U3
Poccun?

14. B kmacce 26 yuamuxcsi, Cpeid HUX JBa JIpyra — Cepreit u Angpeil. Yyammxcs
clly4aiiHbIM 00pa3oM pa30uBaloT Ha 2 paBHble Ipynnbsl. Haligute BeposiTHOCTH Toro, uyto Cepreit u
AHJIpelt OKa)XXyTcs B OJHOM TpyTIIe.

15. B kmacce 21 ydenuk, cpeau Hux 2 apyra — Toma u ['omra. Ha ypoke pu3kynbTypsl Kiacc
CIy4aiiHbIM 00pa3oM pa30uBalOT Ha 3 paBHBIC rpynimbl. HaliauTe BeposiTHOCTH Toro, 4To Tomra u ["oma
[ONaJId B OJIHY TPYyIILY.

16. B kmacce 21 ywammiicsa, cpeau HuxX naBe noiapyru - Ans u Huna. Knacc ciydaiiHbIM
o0pa3oM JeNsiT Ha ceMb Ipymi, No 3 uenoBeka B Kaxaoi. Haliaure BEeposSTHOCTH TOro, YTo AHS U
Huna oxaxyrcs B O1HOM rpynme.

17. Mexann4ecKue 4achl ¢ IBEHAIIIaTUYACOBBIM I (epOIaToM B KaKOH-TO MOMEHT CIIOMAaJIUCh
u nepectanu uATH. HaliuTe BEpOSITHOCTH TOrO, YTO YacoBasl CTpPEJKa OCTaHOBWJIACH, JOCTUTHYB
OTMETKH 7, HO HE JOUISI 1O OTMETKH 1.



18. MexaHn4ecKre Jachl C IBEHAIIIaTUYACOBBIM 1M (epOIaToM B KaKOH-TO MOMEHT CJIIOMAaJIUCh
U nepecTanyu XxoauTh. Haiiiure BEpOsITHOCTh TOTO, UTO YacOBasi CTPENKA 3aCThlIA, JOCTUTHYB OTMETKU
6, HO HEe TOWAA 10 OTMETKHU 9 4acoB.

19. B cayyaiiHOM SKCIIEpUMEHTE CUMMETPUYHYIO MOHETY OpocatoT 2 pasa. Haiingute BeposT-
HOCTb TOT'0, YTO OpEJ BBINAJET POBHO | pa3s.

20. B ciay4ailHOM O3KCIIEpUMEHTE CHMMETPUUYHYIO MOHETY OpocaroT naBakiabl. Haimure
BEPOSITHOCTB TOTO, YTO OPEII HE BBINAJET HU pasy.

21. B cmy4aifHOM SKCTIIEpUMEHTE CHMMETPHYHYIO MOHETY OpocaroT Tprokabl. Haiinure
BEPOSITHOCTh TOT'O, YTO OPEII HE BBINAJET HU pasy.

22. B ciay4ailHOM SKCHIEpUMEHTE CHMMETPUYHYIO MOHETY OpocaroT yeTbipexabl. Haiinure
BEPOATHOCTH TOT'O, UTO OPET BBINNAJET POBHO 2 pa3a

23. B ciay4aiilHOM SKCHIEpUMEHTE CHMMETPUYHYIO MOHETY OpocaroT ueTbipexabl. Haiinure
BEPOATHOCTb TOT'O, UTO pPEIIKa HE BBINAAET HU paszy

24. Onpenenute BEpOSTHOCTh TOTO, YTO IIPU OPOCAHUH UTPATLHOTO KyOuKa (TIpaBUIBHOM
KOCTH) BBITIQZIET HEYETHOE YHCIIO OYKOB.

25. Ompepenute BEPOSTHOCTh TOTO, YTO MPH OPOCAaHUU KyOHKa BBINAJIO YUCIO OYKOB, HE 0OJIb-
miee 3.

26. UrpampHyI0 KOCTb OpocaroT ABaKAbl. Haiiaure BEpOSTHOCTH TOTO, UTO 00a pa3a BHINAJIO
yucio, 0ompiee 3.

27. B ciy4aiiHOM 3KCIIEpUMEHTE OpOCaloT TpU UrpajibHble KocTU. HaliiuTe BEposITHOCTH TOTO,
YTO B CYyMME€ BbINAJIET 7 04YKOB. Pe3ynpTaT OKpyrimrTe 0 COThIX

28. Komns BeiOMpaeT Tpex3HayHoe uncio. Haiiaure BeposTHOCTh TOTO, YTO OHO AETUTCS Ha 5.

29. lns sKk3aMeHa MOATrOTOBUIM OuieTsl ¢ Homepamu oT 1 g0 50. KakoBa BEpOSITHOCTH TOTO,
YTO HAyTaJ B3SAThIA YUEHUKOM OHUIIET MMEET OJTHO3HAYHBIA HOMED?

30. B memke coaepkaTcsl JKETOHBI ¢ HOMEpaMHu OT 5 10 54 BrimountenbHO. KakoBa BepoAT-
HOCTb, TOT0, YTO U3BJICYEHHBIN HAyral U3 MEUIKA )KETOH COACPKUT JIBY3HaYHOE YHUCIIO?

®opMaT BBINOJHEHHOH PadoThI: OTYET O BHINOJIHEHUE CAMOCTOSITENIbHOM paboThI,

BBIMIOJTHEHHON B TETpajsXx.

Kpurepun onenku:

- YpOBEHb OCBOEHUS 00yyarolMMcsl y4eOHOTro MaTepuana;

- 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUS OTBETA;

- yMmeHue c(hopMUpPOBATh CBOIO MO3UIUIO, OIIEHKY M apTyMEHTHPOBAThH €€.

KoHTpoJIb BBINOTHEHNS: BBICTYIUIEHUE HA TEOPETUYECKUX M MPAKTUYECKUX 3aHATHIX.

3aganue 1.

Pemutsb 3agaun:

1. KakoBa BepOSITHOCTh TOTO, YTO CIy4ailHO BEIOpaHHOE HaTypaiabHOe unciio oT 10 g0 19
nenurcs Ha 37

2. BeposSTHOCTH TOTO, UTO HOBAs IIAPUKOBAs PyYKa IMAIIET TUI0XO0 (WK He muieT), paBHa 0,19.
[Toxynarens B Mara3uHe BbIOMpAET OJHY TaKylo pydKky. Haliute BeposITHOCTB TOTO, UTO 3Ta pydKa
MUIIET XOPOLIO.

3. BeposTHOCTB TOr0, YTO B CITy4aifHBIi MOMEHT BPEMEHHU TeMIlepaTypa Teja 3[0pOBOTro
4enoBeKa okaxkercs Huxke 36,8°C  pasHa 0,87. Halinure BEpOATHOCTb TOTO, UTO B CIyYailHBIN
MOMEHT BPEMEHH y 3JJ0POBOT0O YeJIOBEKa TeMIeparypa Tena okaxercsa 36,8°C uin BhIlLIE.



4. Ilpy M3roTOBICHUH NOJIINITHUKOB JUAMETPOM 67 MM BEPOSTHOCTb TOT'O, YTO AUAMETP
OyzeTr oTMyaThes OT 3aJaHHOro He Ooubiie, yeM Ha 0,01 mwm, paBaa 0,965. Haiinure BeposTHOCTH
TOT0, YTO CIYYalHBIA MOJIINITHUK Oy/IeT UMETh TMaMeTp MEHbIIIe 4eM 66,99 MM uiu Oosbiie yem
67,01 Mm.

5. Ha sk3amMeHe 1o reoMeTpuM IKOJIBHUKY JOCTAETCS OJHA 3a7a4ya U3 cOopHuKa. BeposTHOCTh
TOT0, 4TO 3Ta 3a/1a4a 1o TeMe «YTiibl», paBHa 0,1. BeposTHOCTB TOr0, 4TO 3TO OKaXKeTcs 3ajjaya 1o
teme «llapannenorpamMmm», paBHa 0,6. B cOopHuke HeT 3a7a4, KOTOpble OJHOBPEMEHHO OTHOCSTCSA K
3TUM ABYM TeMaM. Haiiaure BeposITHOCTh TOrO, UTO Ha 9K3aMEHE IIKOJIBHUKY JIOCTAaHEeTCA 3ajjaya 1o
OJTHOM M3 3TUX JBYX TEM

6. BeposTHOCTH TOTO, 4TO Ha TecTe Mo Ouojoruu yuyamuiics O. BepHo pemuT 6ombiue 11
3anad, pasHa 0,67. BepositHocTh TOro, uTo O. BepHO pemut Oonbine 10 3amay, pasua 0,74. Haitnure
BEpPOSITHOCTH TOro, uTo O. BepHO pemut poBHO 11 3amauy.

7. BeposSTHOCTH TOTO, UTO HA TECTE MO0 XUMHHU yuamuiics [1. BepHo pemut 6ombie 8 3aaay,
paBHa 0,48. BeposTHocTh TOTO, uTO I1. BepHO pemuT Oombie 7 3amad, papHa 0,54. Halinure
BEPOSITHOCTH TOr0, 4TO [1. BepHO pemuT poBHO § 3aj1ad.

8. Ha xnaBmuarype tenedona 10 mudp, ot 0 10 9. KakoBa BepoSITHOCTb TOTO, UTO CIy4YailHO
Haxaras uudpa Oyaer meHsbIe 4?

9. BHATIOHHUCT MATH pa3 CTPENSIET MO MHUIIEHSIM. BeposTHOCTh monaiaHus B MUIIEHb TIPU
oxHOM BeIcTpene paBHa (,8. Haitinnte BepoITHOCTH TOTO, YTO OMATIOHKCT MIEPBBIE TPHU pasa MOMal B
MUUIEHH, a TIOCIEIHUE JBa IPOMaxXHYJIcs. Pe3ynbTar OKpyIjiuTe 10 COThIX.

10.  Ilomemenue ocemaercs GoHAPEM ¢ IByMs TaMIIaMU. BeposITHOCTh mieperopanus
JaMIibl B TeueHue roja pasHa 0,3. Haiiaure BeposITHOCTb TOrO, 4TO B TEUEHHE rojia XOTs Obl 0/1Ha
JlamIia He [eperopur.

11.  BeposTHOCTb TOTO, UTO Oarapeiika OpakoBaHHas, paBHa 0,06. [lokynaTtens B MarasuHe
BbIOMpAET CIy4aiiHyl0 YIIaKOBKY, B KOTOPOi 1Be Takux OaTapeiiku. Haiiaute BepoITHOCTB TOTO, YTO
o0e OaTapeiiku OKaXyTcsl HCITPABHBIMH.

12. Ecau rpocemeiictep A. urpaet GeibiMH, TO OH BBIUTPBIBAET y Tpoccmeiictepa b. ¢ Bepo-
atHocTbio 0,52. Ecnu A. urpaer uepHbeIMHU, TO A. BeIUTpbIBaeT y b. ¢ BeposiTHOCTHIO 0,3. I'poccMmetlicTe-
pel A. u b. urparot nBe napTuu, IpuyeM BO BTOPOIl MapTUM MEHSIOT 1iBeT ¢uryp. Haiinure BeposT-
HOCTh TOTO, 4TO A. BBIMUTpaeT 00a pasa.

13. B marasune Tpu npozaasua. Kaxaplit U3 HUX 3aHAT C KIMEHTOM C BeposATHOCTHIO 0,3.
Haiigute BEpoOSITHOCTB TOTO, UTO B CIy4allHbI MOMEHT BPEMEHH BCE TPH MPOJIABIIA 3aHATHI OJJHOBpE-
MEHHO (CYMTaNTe, YTO KJIMEHTHI 3aX0/AAT HE3aBUCUMO JPYT OT ApYra).

14, U3 paiioHHOro LIEHTpa B JIEPEBHIO €KETHEBHO XOJUT aBTOO0YyC. BeposTHOCTB TOTO, UTO B
MOHEICIFHUK B aBTOOYyCe oKaxkeTcst MeHbIe 20 maccaxxupos, pasHa 0,94. BeposaTHOCTh TOTO, UTO OKa-
keTcst MeHble 15 maccaxunpos, pasHa 0,56. Haliiute BEpOSTHOCTB TOT0, YTO YUCIIO MTACCAKUPOB
oyner ot 15 mo 19.

15.  Ha»sk3ameHe 1o reoMeTpUH IKOJIbHUKY TOCTAETCS OJIMH BOMPOC U3 CIIHMCKA dK3aMeHa-
LIMOHHBIX BOIIPOCOB. BeposTHOCTH TOr0, 4YTO 3TO BONPOC Ha TeMy «BIucaHHas OKpy>KHOCTb», PaBHA
0,2. BepositHOCTB TOTO, 4TO 3TO Bonpoc Ha Temy «llapannenorpamMmm», paBHa 0,15. Bonpocos, koTopeie
OJIHOBPEMEHHO OTHOCATCS K 3TUM JIBYM TeMaM, HeT. Haliiute BEposSsTHOCTh TOTO, 4YTO Ha dK3aMEHE
LIKOJIBHUKY JOCTAHETCS BOIIPOC MO OAHOM M3 ATHUX JBYX TEM.

16. BeposTHOCTB TOTO, UTO HOBBIN AMEKTPUICCKUN YAHHUK MPOCITYKUT OOJIBIIE r0/1a, paBHA
0,97. BepoaTHOCTb TOTO, UTO OH MPOCIY>KUT OOJIbIlIe ABYX JIeT, paBHa 0,89. Haliaute BeposiTHOCTh
TOTO, YTO OH MPOCITY>KUT MEHbIIIE ABYX JIET, HO OOJIbIIIE roJa
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17. B BommeOHO# cTpaHne ObIBaCT JIBa TUIIA ITOTOJIBI: XOPOIIasi U OTJIMYHAS, TPUIEM TTOTO-
7la, yCTAHOBUBILUCH YTPOM, JAEPKUTCS. HEU3MEHHOM BeCh JieHb. M3BecTHO, uTO ¢ BeposTHOCTHIO 0,8 1o-
roja 3aBTpa OyJeT Takoi xe, Kak u cerogus. Ceroaus 3 uroiis, moroaa B Bonme6Hoi cTpane Xxopo-
mast. Haliiure BeposITHOCTB TOTO, 4TO 6 U0 B BomneOHo# cTpane OyaeT OTIUYHAS MOT0/1a.

18. B Mmaraszune ctosT qBa miuaTéxHbIX aBToMaTa. Kaxkaplil U3 HUX MOXKET ObITh HEUCIIPABEH
¢ BeposTHocThIO 0,05 He3aBHCUMO OT Jpyroro aBromara. Haiiiure BeposTHOCTb TOTO, YTO XOTsI Obl
OJIMH aBTOMAT UCIIPABEH.

19. B TOproBoM LEHTpE ABa OJAMHAKOBBIX aBTOMaTa NpoJaroT kode. BepostHocTh TOrO, U4TO
K KOHILY /IHS B aBTOMAaTe 3aKoH4UTCs Kode, paBHa 0,3. BeposTHOCTH TOro, 4To Ko(e 3aKOHUUTCS B
oboux aBTomarax, pasHa 0,12. Haiiaure BeposITHOCTH TOTO, YTO K KOHILY HS KOpe ocTaHEeTCcs B 000HUX
aBTOMATax.

20.  JIBe (haOpuKM BBITYCKAIOT OJIMHAKOBHIE CTEKIIA I aBTOMOOMIBHBIX (pap. [lepsas ¢ab-
puKa BeIyckaeT 45% 3Tux crekoin, Bropast — 55%. [lepBas pabpuka Beimyckaet 3% OpakoBaHHBIX
cTekol, a Bropas — 1%. Haligure BeposSTHOCTb TOrO, 4TO CIIy4aifHO KyIUIEHHOE B Mara3uHe CTEKJIO
OKa)KeTCs OpaKOBaHHBIM.

®opMAaT BBINOJHEHHOMH PadoThI: OTYET O BHINOJIHEHHE CAMOCTOSATEILHOM paboThI,

BBIITOJIHEHHON B TETPasIX.

Kpurtepuu ounenku:

- YpOBEHb OCBOEHUs 00yyaroluMcsi yueOHOro MaTepuaia,

- 00OCHOBAHHOCTb U YETKOCTb U3JI0KEHUS OTBETA;

- yMmeHHue c(hOpMUPOBATh CBOIO MO3UIUIO, OLICHKY M apr'yMEHTHPOBAThH €e.

KOHTpO0/Ib BbINOJIHEHUS: BRICTYIUIEHUE HA TEOPETHUECKUX U MPAKTHUYECKUX 3aHATHUSIX.

CamocrositesibHas padora Ne 8.
Matpuupbl. /lelicTBUSI ¢ MATPUIIAMH

Iesb: 0TpabOTKa HABBIKOB BHIYUCICHUS MATPHIL
CaMocrosiTesibHasi padora o0y4yaromuxcs: padboTa C JIONOJHUTENIBHOW JUTEpaTypoi,
BBIUUCIIEHUE MaTPUII.

3apanue 1
1-3. Cnoxute matpuusl A u B:

3 1 0 4 2 -3
LA={ 2 -74 ) B=({5 7 o0

6 5 2 00 1

2 —1 4 1
2. A=| 3 ol, B= -3 -1

5 8 2 ?3 . .

_ 7 4 0 _ (=7 —4 —

A= (L, 5 108 (5 25 o)

1-3. BeruncnuTh JUHEHHBIE KOMOWHAIIMM MATPHIL:

1. 2A—B, ecin Az(z -6 1), Bz(_S 2 _32).

3 0 4 0 -1
6 —4 0 -1
2.3A+2B,ecim A= 3-2) B=[ —2 5|
-1 5 4 0
) (2 -1 (12 (2
3.2A+3B-Coeemn A=( 5, )B=( _, )G
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1-3. Haifti mpou3BeaeHUS MaTPHII;
{5 ) Ga)

20
(3 -3) G 1)

113\ /3-1 0
3. 021 (U 1 1).
—-104 2 0 1

1-4. Haiitu npoussenenue AB:

—-172
(321 ,B:( )
1 (B;DZ) _2301
2-A=(U_E;)B: (G10)
4= (2195 (% z) ca=(1De-(11)

3aganue 2
Borunciants C = A%+2B, rie
2—1 —74
A=(%3)8=(513)
03 5-3
Haiitu AB-BA, rae

121 411
A=1212 ,B=(42{])
123 121

Haiitu 3A*2B, ecnu

Ao (23—2110), . (:21{)

Hatitu AE, ecn

100
(234
@) 532
001
Haiitu EA, ecan

100 21
E=1010) A=(|-14
001 5—-2

@opMAaT BHINOJIHEHHOIH PadoThI: OTYET O BHIMOJTHEHHE CAMOCTOSTENILHON paboTHI,
BBITIOJIHEHHOW B TETpajsX.
Kpurepun onenkn:
- yYpOBEHb OCBOEHUS 00ydaromuMcsi yueOHOro MaTepurana,
- 000CHOBAHHOCTbH M YE€TKOCTh U3JIOJKCHHS OTBETA,
- yMeHue chopMUpOBaAThH CBOIO MTO3UIIMIO, OIICHKY W apTYMEHTHPOBAThH €e.
KoHTpoJib BbINOJIHEHUsI: BEICTYIUICHUE Ha TEOPETUUECKUX U MPAKTUUECKUX 3aHATHUSX.
CamocrosiTeibHast padora Ne 9.
Pemenue cucTreM JUHEHHLIX ajJredopandyeckKux YpaBHEHHH pa3JIuYHbIMH CII0CO0aMHU
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Heab: oTpaboTka HAaBBIKOB pELICHUS CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHUU

Pa3 IMIHbIMU croco0amu.

CamocrosiTejibHasi padora oOyuyawuuxcsi: padoTa ¢ JONOJTHUTEIBHOW JIMTEPATypOH,

PEIICHUE CUCTEM JIMHEHHBIX anre6pa1/1quKI/IX ypaBHeHI/Iﬁ Pa3JIMIHBIMHUA crocodamu

3aganue 1.
1. Pemmre cucremy ypaBHEHHI criocobaMu ainredpanyeckoro CioKeHus, oJCTAaHOBKH,
rpaduueckuM u o popmyiam Kpamepa:
5x-3y=1 2x+y=2
x—3y= 5) 5
x+11ly=6 1
dx+2y=—
3
2. Pemure cucremy ypaBHeHnuit no gpopmynam Kpamepa:
X+2y+1=
3x+2y+z=10
4x-3y—-2z=

3. Pemmte cucremy ypaBuenuii o gpopmynam Kpamepa:
(a+6)x—(a—86)y=4as

{(a 8)x+(a+6)y=2(a’—6%)

2x—ay =24

4. Iln xakoM 3HAUE€HHUHU a CUCTEMA
8x+16y =96

@opMAaT BHINOJTHEHHOH PadoThI: OTYET O BBHIIOTHEHUE CAMOCTOSATEILHON padOThI,

BBIMIOJITHEHHON B TETpajsXx.

Kpurepun onenku:

- YpPOBEHBb OCBOEHHUs 00yUaromuMcs ydeOHOro MaTepHaa,
- 000CHOBAHHOCTb M YETKOCTb U3JI0)KEHUS OTBETA;

- yMmeHHe chopMHpOBaTh CBOIO MO3ULIMIO, OLIEHKY U apTyMEHTHUPOBATH €€.

KOHTpOJIL BBINMOJTHCHHA: BBICTYIIJICHNE HAa TCOPETHUUYCCKUX H IMMPAKTUYCCKUX 3aHATHAX.

3ananue 1.

1.Pemute cucreMy ypaBHEHHH crioco6amu anreOpanyeckoro ClioKeHHUs, 0JICTaHOBKH,

rpadgudeckuM u 1o ¢popmynam Kpamepa:

1
{3x—4y=—11 5) W-y=¢
2x—-2y=5 2
6x—2y= 5
2.Pemure cucremy ypaBHeHU mo ¢popmynam Kpamepa:
S5x+y-3z=-2
4x+3y+22=16
2x-3y+z=17

3.Pemmmre cuctemy ypaBHeHui o popmynam Kpamepa:
ax—ey =a’ +6°

ex+ay=a’+6°

uMeeT OECKOHEYHO MHOTO pelieHui?
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4x+3y =124

HE UMEET peleHnii?
2x+ay =71

4.ITpu KakoM 3HaUYEHUU a CUCTEMA {

®opMaT BBINOJHEHHOMH PadoThI: OTYET O BHIMOJIHEHHE CAMOCTOSATEILHON PabOTHI,
BBIMIOJITHEHHOM B TETpajsXx.

Kpurepun onenkn:

- ypOBeHb OCBOEHUs 00ydaroluMcsi yueOHOro mMaTepuana,

- 00OCHOBAHHOCTb U YETKOCTh M3JI0KECHHUS OTBETA;

- ymeHue chopMHpOBaAThH CBOIO MO3UILIMIO, OIICHKY U apTyMEHTHPOBATH €e.

KoHTpoJ1b BbINOJTHEHNS: BHICTYINICHUE HA TEOPETUUECKUX M MPAKTUYECKUX 3aHATHIX.

10. OBIIME METOAUYECKUE PEKOMEHJALINHA I10 PABOTE C TEKCTOM

Ymenust padoTaTh ¢ 3aroJ10BKOM y4eOHOI0 TeKCcTa, HHGopManueii:

— opMyIIHPOBATH BOMPOCHI K 3ar0JIOBKY;

— BBIJCNSTh KAKUMU 3HAHUSIMU, YMEHUSIMU 110 JAHHON TeMe YK€ BIIa/IeeTe;
— YCTAaHOBUTD, TIOYCMY MMCHHO 3TU CJIOBA BBIHCCCHLI B 3ar0JIOBOK;

— OpCeABOCXUIIATE, YTO U3 PAaHCC HCU3BCCTHOI'O MOXKET OTKPBITHCA,

— 0CO3HaTh, YTO HEU3BECTHO 110 ATOU TEME;

— niepeopMyIMpOBaTh 3aroJIOBOK B (hOpMy BOTIpOCA.

YMenusi, He00XoAUMBIe 1JIsl CTPYKTYPHPOBAHHS HH(POPMALUH:

— JIeIUTh UH()OPMAIIUIO Ha OTHOCUTEJIBHO CaMOCTOSITEIIbHBIE CMBICIIOBBIE YaCTH;

— BBIJCIIATh B CMBICIIOBOM YacTH IJIaBHOE (C TOYKHM 3pPEHHUs [TOCTABICHHOW y4eOHOH 3amauu) u
BCIIOMOTATENILHOE, HOBOE U YK€ 3HAKOMOE;

— BBIJIEJISITh B CMBICIIOBOM YacTH, O 4eM TOBOPUTCS (0OBEKT) U UYTO O HEM TOBOPUTCS;

— OIIEHWBATh MH()POPMATHBHYIO 3HAYMMOCTD BBIJICJIEHHBIX MBICIIEH — COOTHOCUTH MX C TEMH HJIH
WHBIMU KaTETOPUSIMH COJIEPKATEIBHON CTPYKTYphl nH(popMamu (pakTamu, SIBICHUSMH, TOHSITHIMH,
3aKOHaMH, TEOPUSIMH);

— ONpeAeNsATh JIOTMUECKHUE U COJAEp)KATeNbHbIE CBSI3U M OTHOIIEHUS MEXIy MBICISIMU
uH(pOpMaINH;

— BBIJICJIATh «CMBICIIOBBIE U ONOPHBIE IyHKTBD», 3JI€MEHTHl MH(POpMAIUU, HECYIIHE OCHOBHYIO
CMBICIIOBYIO Harpy3ky (TE€pMHHBI, OHATHUS, POPMYJIIBI, PUCYHKH U JIp.);

— TPYNIHPOBATH MO CMBICITY BBIJEJIICHHBIC TIPY aHaIN3e WH(POPMAIIUN MBICITH, OOBEAUHSAS UX B
0oJee KpymHbIC YaCcTH;

— (opMyIHpOBaTh TITABHBIE MBICH ATHX YacTel, BCe WH(MOpMAIIHH;

— 00001IaTh TO, 9TO B TEKCTE TAHO KOHKPETHO;

— KOHKPETU3UPOBATh TO, YTO AAHO 000OIIEHO;

— JIOKa3bIBaTh, ApTYMEHTUPOBATH TO, YTO HE JOKa3aHO, HO TpeOyeT J0Ka3aTeIbCTBa;

— BBLACTIATH TPYAHOE, HEMIOHATHOE,

— (opmynpoBaTh BOIIPOC 10 yueOHOH HH(popMaIy;

— BBIACTIATH MPOTUBOPEUMS C PaHEe U3BECTHBIM, C COOCTBEHHBIM OITBITOM;

— COOTHOCHUTH Pe3yJIbTaThl H3YYCHUS C MOCTABJICHHBIMH IEJISIMU, BOITPOCAMHU;

— CHHTE3UPOBaTh HHPOPMAIINIO, TIOTYICHHYIO U3 Pa3HBIX UCTOYHUKOB.
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YMeHusi nucbMeHHO# pUKcAIUN Pe3yIbTAaTOB PadoThl ¢ y4eOHOM nHGopManmeii:
— COCTaBJIATH IUJIaH (TIPOCTOM WIIM CIIOKHBIN), OTpakaTh HH(pOpMaIuio rpaduyecku;

— OTpaXkaTh cojiepKaHne HH(PpOPMAITUHN TE3UCHO;

— COCTaBJISITh KOHCIIEKT (CJIEISAIINM, CTPYKTYPHBIN U 1p.)

KoMMmyHuKaTHBHbBIE yMEHHS:

— YCTHO XapaKTepU30BaTh CHCTEMY BOIIPOCOB, OCBELICHHBIX B Y4eOHOI nH(opManuy;
— TE3UCHO U3JIarath coJiep:kaHue NHGOopMaIuy;

— pa3BepHYTO U3Jarath CoJep>KaHue.

YMeHus1 KOHTPOJMPOBATH CBOIO PaldoTy ¢ yueOHoil nHGopmanmeii:
— BOCIIPOU3BOAUTH U3YYECHHOC;

— COCTAaBJIATH T€3aypyC IOHATUN TEMBI;

— 110A0UpaTh, KOHCTPYHUPOBATh 3a/1aHUs HA IPUMEHEHUE U3YUYEHHOT0;
— IPUBOJUTH COOCTBEHHBIE IPUMEPBI;

— YCTaHaBJIMBATh CBSI3U U3YUYEHHOT'O C PaHEE U3BECTHBIM.

11. OBIHIUE METOAUYECKHUE PEKOMEHJALUA J1JIS1 O©@OPMJIEHUA
N HAIIMCAHUSA PE®EPATA

«Pedepar» nmeeT maTUHCKKE KOPHU U B JIOCIIOBHOM IIEPEBOJIC 03HAYAET
«JOKJIaAbIBat0, coolmaro». CroBapu ONpenensioT €ro 3HAaYeHHE KaK «KpaTKoe H3JI0XKEHUEe B
NUCBMEHHOM BHJE WM B (opMe NyONMYHOrO JOKJIaja COACp)KaHWs KHHUIH, YYCHUS, HAYYHOH
npoOJIeMBbl, Pe3yJIbTaTOB HAYYHOTO MCCIICAOBAHUS: OKJIAl Ha ONPE/CICHHYIO TEMY, OCBEIIAIOIIUI ee
Ha OCHOBE 0030pa JIUTepaTypbl U JPYTUX HCTOYHHUKOB.

1. CryneHueckuii pedepar — 3T0 TBopueckas paboTa CTyAEHTa, B KOTOpOH Ha OCHOBaHHMU
KpPaTKOTO MUCbMEHHOTO M3JIOKEHUS U OIEHKH PA3JIMYHBIX UCTOYHUKOB IPOBOJIUTCS CAMOCTOSTEIBHOE
UCCIIEIOBaHUE ONPEIETICHHON TEMBbI, TPOOJIEMBI.

2. Peepat oTninuarot cienyromue Npu3HaKku:

a) pedepar He KOMUPYET IOCIOBHO COJIEpKaHUE TEPBOMCTOYHWKA, a MPEACTaBIsET cOOOM
HOBBII BTOPHYHBIA TEKCT, CO3JaBa€Mbli B pe3ysbTaTe CHUCTEMAaTH3alMM M OO0OOILEHHs MaTepual
NEPBOMCTOYHUKA, €ro aHAIUTHUKO-CHHTETHYECKOM mepepaboTKH  («aHAIUTUKO-CHUHTETHYECKas
nepepaboTKa MEPBHYHOTO JOKYMEHTA C 1eNbto co3aanus BTopuunoroy) (TOCT P UCO 10011-2-93)

6) Oyayud BTOPUYHBIM TEKCTOM, pedepar co3gaercs €O BCEMH TpeOOBaHHSIMH,
MPEIBSBISIEMBIMH K CBS3HOMY BBICKA3bIBAHHUIO, TO €CTh €My JOJDKHBI OBITH MPHCYIIU CIETYIOIINe
YepTHI: IIETIOCTHOCTh, CBA3HOCTD, CTPYKTYPHAs YIIOPSAOYCHHOCTh U 3aBEPIICHHOCTb.

B) B pedepar JODKHO OBITh BKIIOYEHO CaMOCTOSITEIbHOE  MHUHHU-UCCIIEOBAHUE,
OCYIIECTBIISIEMOE Ha MaTepHaie WM XYJOXKECTBEHHBIX TEKCTOB, WJIM HCTOYHUKOB MO TEOPUU W
UCTOPUHU JIUTEPATYPHI.

3. Ctynenueckuil pedepar J0IKEH UMETh CIEAYIOIIYIO CTPYKTYPY:

— TUTYJIHBIN JTUCT

— TIaH paboTHI (Comep KaHue)

— BBEJICHHE

— OCHOBHAsl 9acTh

— 3aKJTFOUCHHE
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— CIHMCOK JIUTepaTyphl

— MpHUIIOKeHHE (TI0 HEOOXOJUMOCTH)

Bo BBenmeHmn, Kak NpaBWIO, MJAETCS KpaTKas XapaKTEpPUCTHKA H3y4aeMOW TEMBI,
00OCHOBBIBACTCS €€ aKTYaJbHOCTb, PACKPBIBAIOTCS LIENb U 3a7aud paboThl, MPOU3BOJUTCS KPATKUN
0030p NUTEPATYPHI U BAXXHEUIITNX UCTOYHUKOB, HA OCHOBAaHUHU KOTOPBIX TOTOBHJICS pedepart.

B ocHoBHO# yacTu KpaTKo, HO MOJHO U3JIaraeTcsi MaTepuai Mo pasjenam, KakIbli U3 KOTOPBIX
packpbiBaeT CBOIO MpPOOJIEMy WJIM pa3Hble CTOPOHBI OJHOM mpoOiembl. Kaxablii cMbICIOBOM OJI0K
(rmaBa, maparpad) J0JKeH OBITh O3arjaBjicH.

3aKioueHre JI0JDKHO ObITh YETKUM, KPAaTKUM, BBITEKAIOIIUM M3 COAEPIKaHUSI OCHOBHOM YacTH.
B HeM 10mKHBI COZIepKaThCS BRIBOABI 10 pe3yibTaTaM paboThl, a Takke HH(OPMAIHS O COTJIACHH WU
HECOTJIaCHM C aBTOpaMH IUTHPYEMBIX paloT, NaHbl YKa3aHUS HA TO, KOMY MOTYT OBITh WHTEPECHBI
KHUTH, TEKCTBI, PacCMOTpeHHble B pedepare. 3akioyeHHE HE AODKHO MPEBBILIATh MO 00beMy
BBEJICHU.

4. O6beM pedepara KECTKO HE pPErIaMEHTUPYETCS, OJIHAKO OH HE JIOJDKEH MpeBblmaTh 20
MaIIMHOMUCHBIX CTPAHUII.

5. TpeboBanus K 0OPMIICHHUIO:

Pedepar nomxen ObITh HamucaH Ha Oymare cTaHgapTHOM Gopmbl (uctT 4A, ¢ moasMu ciesa 2,5
— 3 cM, cBEpXY U CHU3Y — 2 CM, clipaBa — JI0 | cM) U BJIOXKEH B MaIIKYy.

Hywmepanus crpanui 10omkHA OBITh CKBO3HOMW, BKIIFOUYAs CIIUCOK UCIIONB3YEMON JIUTEPaTyphl U
npunoxenus. HymepyroT crpaHuisl apaOCckuMu nudpamMyd B HPaBOM HIDKHEM YIIIy WIH CBEPXY
rnocpenrHe JMcTa. llepBoil CTpaHMIel SBIIAETCSA TUTYJBHBIA JIMCT, HA HEM HOMEDP CTPaHUIbl HE
CTaBHUTCS.

Cxema odopMieHHs TUTYJIbHOrO jucTa (MpHiIoKeHue 1), comepkaHus (MpUIIOKEHHE 2)
CTYJE€HYECKOro pedepara npuaaraercs.

Criucok nuTeparypsl 3aBepiiaeT paboTy. B HeM QUKCHpYIOTCS HCTOYHUKH, C KOTOPBIMU
pabotan aBTop pedeparta. Criucok cocraBisgercs B an(aBUTHOM HOpPsKE MO (GaMHUIUSAM aBTOPOB WM
3arnaBusi KHUT. [Ipy Hanmu4yuM HECKOJNBKUX pabOT OJHOTO aBTOpAa WX HA3BaHUS PACIONATAIOTCS IO
rojgam usganuil. bubnuorpagpuyeckue nanueie opopmisitorces B coorBeTcTBUM ¢ [OCToMm.

12. OBIIUE METOJINYECKHUE PEKOMEHIALIAA JUISI O®OPMJIEHUS
COOBILIEHUS, TOKJAJIA

O06BeM coob1eHst 00BIYHO cocTaBiseT 2-3 cTpaHullbl popmara A-4
Coobuienue, nokiaax oGOpMIISIIOT CTaHIAPTHO:
[[TabmoHHBIM MAITMHOMUCHBIN TEKCT UMEET CIICAYIONINE TapaMeTpHhI:

— mpudt Times New Roman;

— pa3mep mpudra 14;

— MEXCTPOYHBIA HHTEpBAT 1,5;

— cTaHapTHbIE oA U1 penakropa Word;

— BBIPAaBHUBAHUE I10 IIUPUHE.
CchIIKM Ha UCTOYHUKHU YKa3bIBAIOTCS 110 TPEOOBAHUIO MIPETOIaBaTes.
B uneane, cooluienue, 10KIaj emie AODKHBI COAEpKaTh MPUIOKEHUS — TAaOJUIBI, CXEMBbl, KOIHUH
JOKYMEHTOB — OJIHAKO, Yallle 3TO He IPAKTHUKYETCS.
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13. OBIIUE METOAUYECKHUE PEKOMEHJALIUA JJIS1 O©@OPMJIEHUSA

TpeboBanus k np
Ha nepsom
— Ha3BaHUE

NPE3EHTALIUN
€3eHTAlNH
ClalJe pa3mMenaeTcs:
MPE3CHTALINN;

— astop: ®UO, rpynmna, Ha3BaHHE Y4YEOHOTO YUYPEKICHHsS (COABTOPHI YKa3bIBAIOTCS B
an(paBUTHOM TTOPSIIKE);

—TOJ.

Ha BrOpom craiine ykasbIBaeTcsi copepskaHue paboTbhl, KOTOpoe nydiie ohOpMUTH B BHUJC

TUNIEPCCHUIOK (17151

HHTCPAKTUBHOCTHU Hp€3€HTaI_[I/II/I).

Ha nocnennem cnaiifie ykas3blBaeTCs CHUCOK MCIIOJIb3YEMOH JIMTEPATypbl B COOTBETCTBHM C

TpeOOBAHUSAMHU, HHTEPHET-PECYPCHI YKA3bIBAIOTCS B IIOCIICAHIOI0 O4YEPE/b.

Odopmiienue ciainos

— HEe00X0AMMO COOTIOAATh CAMHBINA CTUIIH OPOPMIICHUS;
— HY>KHO U30erath CTUJIei, KOTOpble OyIyT OTBJIEKATh OT CAMOM MPE3CHTALIUN;

Crnib
— BcrmoMorarenbHass uHGopManus (YIpaBisiOIIUe KHOMKH) HE JIOJDKHBI
npeo0ianaTh HaJ OCHOBHOW MH(pOpMannel (TEKCT, PUCYHKH )

don — st poHa BeIOMparoTcs 00Jiee XOJIOAHbIC TOHA (CHHUH MIIH 3€JICHBIN )
— Ha OIHOM Cliaii/ie PeKOMEH IyeTCsl UCTIOIb30BaTh He 0oJiee TpeX I[BETOB: OJUH
Jutst poHa, OJMH IS 3aTOJIOBKOB, OJIMH JIJISI TCKCTA;

Hcnoab3oBanue
— st OHA U TEKCTa UCTIOIB3YIOTCS KOHTPACTHBIC I[BETA;

nBeTa
— 0c000€¢ BHUMAaHUE CIIEyeT OOpaTUTh HAa IBET THIEPCCHUIOK (10 W TOCIE
UCIIOJIb30BaHUS )
— HYXHO HCHOJb30BaTh BO3MOXHOCTH KOMIIBIOTEPHOM aHUMAIMH IS
npecTaBieHus HH(pOpMaluY Ha claize;

AHNMAIINOHHBIE

o — HE CTOWT 3J0yHOTPeOsATh pPa3NUYHBIMU aHUMAlMOHHBIMU dhdexTamu;
3P deKThI

AHUMAaIlMOHHBIC Sq)(l)CKTBI HC OOJDKHBI OTBJICKATb BHUMAHUC OT COACPIKAHUA
uH(pOopMalU Ha claije

IIpencraBienne u

H(popManuu

Conepxanue
uHpopmannu

— cJIelyeT UCIO0JIb30BaTh KOPOTKHUE CIIOBA U MPEAJIOKEHUS;
— BpeMsI TJIaroJioB IOJKHO OBITh BE3/I€ OJIMHAKOBHIM;

—CJeAyeT UCIOIb30BaTh MUHUMYM IPEIOrOB, HAPEUUH, IPUIaraTeIbHbIX;

— 3aroJIOBKU JOJKHBI IPUBJIEKATh BHUMAHUE Ay IUTOPUHI

— HpCHHOqTHTeHBHO FOpI/I3OHTaJ'II)H06 pacnonomeHI/Ie I/IH(i)OpMaHI/II/I;

—Han0oJiee BakHast HH(GOPMAIIHS TOJDKHA PACIIOIaraThCs B IICHTPE IKPAHa,

— €CII Ha cllaiijie pacroiaraercs KapTHHKa, HAJIMUCh JOHKHA PacIoiaraTbes
O[] HEH.

HipudrsI

— J1JIs1 3ar0JIOBKOB HE MeHee 24;

— IS OCTaJIbHOM MH(popMaIu He MeHee 18;

— mpuThI 63 3aceyek Jierye YUTaTh ¢ OOJBIIOTO PACCTOSIHUS;

— HEJIb3s CMELINBATh Pa3HbIe TUIIBI MIPU(TOB B OAHOM Mpe3eHTAINH;

— JUIA BBIICNCHUsS] WH(QOPMAIMU CJIEIyeT HWCIOIb30BaTh JKUPHBIA IIPHPT,

KYpPCHUB WJIN NIOAYCPKHUBAHUEC TOT'O KE THUIIA,
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— HEJB3sl 37I0yNOTPeOIsITh MPOMMCHBIMUA OyKBaMU (OHHM YHUTAIOTCS XYXKE, YeM

CTPOYHBIE).
Crnenyer UCIOIb30BATh:
Cnoco0bl Y
— paMKH, TPAHHUIIbI, 3aJTUBKY
BbIJIeJIEHHUS o
— pa3HbI€e I[BETA MIPU(PTOB, HITPUXOBKY, CTPEIKHU
wHdOpMAIHH p p , WITP Y, CTp
— PUCYHKH, THarpaMMbl, CXEMBbI JIJIs1 HJUTFOCTPAIIMK HauOoJjiee BaXKHBIX (DaKTOB
— HE CTOUT 3aIOJHSITh OJWH CIAN] CIUIIKOM OOJIBITUM 00BeMOM HH(OpMAIIHH:
06 JIOIM MOTYT €IMHOBPEMEHHO 3allOMHUTH HE Ooliee TpexX (haKTOB, BBIBOJIOB,
‘beM .
OnpeIeTICHUH.
uHpopmanuu

— HauOonbmas 3¢(HEeKTUBHOCTh JOCTUTACTCS TOT/IA, KOTAa KITIOYEBBIC ITyHKTHI
OTPa)KarTCs O OAHOMY Ha Ka)KJIOM OTJEIbHOM ClIaliJIe.

Buanl ciaaigos

I[J'ISI obecnieueHus pa3Hoo6pa3I/I;1 CJICAYCT HCIIOJb30BATh PA3HBIC BHUIbI
CHafI,I[OBZ C TCKCTOM, C Ta6J'II/IHaMI/I, C aAyarpaMmMamu.

14. KPUTEPUU OLHEHKMU 110 BUJIAM PABOT

1. Kpurtepuu OlIEHKH OATOTOBKH HH()OPMAITMOHHOTO COOOIIICHHMS

— aKTYAJIbHOCTb TCMBbI;

— COOTBCTCTBUC COACPIKAHUA TCMC;

— rIyOuHAa IPOPabOTKU MaTepuaa;

— I'paMOTHOCTD ¥ MOJIHOTA UCII0JIb30BaAHNA HCTOYHHUKOB,

— HaJIM4YKUEC 3JICMCHTOB HArjaIAaHOCTH.

2. Kputepuu o1ieHKH MOArOTOBKH pedepaTa

— AKTYAJIbHOCTb TCMBI;

— COOTBETCTBHE COZIEPIKAHUS TEME;
— NTyOuHa NpopaboTKU MaTepuana;

— I'paMOTHOCTB W MOJIHOTA UCII0Jb30BaHNS HCTOYHNKOB,

— COOTBeTCTBHE 0popMiIeHHs pedepara TpeOOBaHUSIM.

3. Kpurepuu orieHKHM COCTaBIEHUSI OTIOPHOTO KOHCITEKTa

— COOTBETCTBUEC COACPIKAHUA TEME,

— MpaBWIbHAs CTPYKTYPUPOBAHHOCTH HH(POPMALINY;
— HaJIM4YHUe JIOTHYECKOM CBSA3M M3JI0KEHHOM nHpopManuu;
— COOTBETCTBHE O(hopMIIeHUS TPEOOBAHUSIM;

— aKKYPATHOCTb U I'PaMOTHOCTD HU3JIOKCHUA,

— paboTa cjaHa B CpOK.

4. Kputepnn OLIEHKH COCTABIIEHUSI OITIOPHO-JIOTUYECKON CXEMBI IO TEME

— COOTBETCTBUEC COACPIKAHUA TEME,

— JIOTUYHOCTb CTPYKTYPbI TAOIHUIIBI;
— MpaBWIBHBIA 0TOOP HHPOPMALINH;
— Hanuuue o0000Iaoero (CHCTeMaTH3UPYIOIEro, CTPYKTYpUPYIOIIETO, CPaBHUTEIHHOIO)
XapakTepa M3JI0KeHUs] UH(OpMaIIH;
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— COOTBETCTBHE OPOpMIICHUS TPEOOBAHUSIM;
— paboTa ciaHa B CpOK.

5. Kpurepun onieHkH CO3/1aHHs MAaTEPUAIOB-TIPE3EHTALUN

— COOTBETCTBUE COJEPKAHUS TEME;

— MpaBWIbHAs CTPYKTYPUPOBAHHOCTb HH(POPMALINY;

— HaJIM4YUe JIOTHYECKOH CBSA3U M3JI0KEHHOM nHpopMaLuu;

— 3CTETUYHOCTb 0(OPMIICHHS], €r0 COOTBETCTBUE TPEOOBAHUSM;
— paboTa nmpe/cTaBieHa B CPOK.

15. KPUTEPUU OLIEHKHA CAMOCTOSITEJIbHOI BHEAYIUTOPHOM PABOTBI
OBYYAIOLIUXCS

KauecTBO BBINOIIHEHNSI BHEAYAUTOPHON CAMOCTOATEILHON pabOThl 00Yy4YaIOIIMXCSl OIIEHUBACTCS
MOCPEACTBOM TEKYIIEro KOHTPOJS CaMOCTOSATENbHON paboThl 0O0yYaromMXCsi C HCIOJIb30BaHUEM
OamibHO—peUTHHroBOM cuctembl. Tekymuil koHTpoiab CPC — 370 gopma IIaHOMEPHOIO KOHTPOJIS
KayecTBa W o0beMma, MNpuoOpeTaeMbIXx OOydYaromMMCs KOMIICTCHIMH B MpOIecce H3Y4eHHs
AUCHUIUIMHBI, TPOBOAWUTCA HA MPAKTHYCCKUX W CCMHHAPCKHUX 3aHATUAX U BO BPEMs KOHCYJII)TaIII/Iﬁ
IperoaaBaTes.

100~89% MakcumanabHOE KOJMYECTBO OaioB, yKazaHHOE B Kapre—mapumpyrte (tabn. 1)
CaMOCTOATENILHOI paboThl 00YYarOIIEerocs Mo KaxJ10My BUYy 3aJaHus, 00yJarONHICs OJIy4aeT, eCIIu:

— 00CTOSITENBHO € I0CTATOYHOW TOJIHOTOW M3JIaraeT COOTBETCTBYIOIIYIO TEMY

— JJaeT NMpaBHIIbHBIC (POPMYIUPOBKH, TOYHBIC ONPE/ICICHHSI, TIOHATHS TEPMUHOB;

— MOKET 00OCHOBAaTh CBO OTBET, IPHUBECTH HEOOXOAMMBIE IIPHMEPHI;

— TpPaBUJIBHO OTBEYaeT Ha JIOMOJHUTENIbHBIE BONPOCHI IPENoJaBaTelis, HUMEIOIINE LENbo
BBISICHUTB CTENIEHb MIOHUMAHU CTYJIEHTOM JIaHHOT'O MaTepHara.

70~89% OT MakCUMaJIbHOTO KOJIMYECTBA OAJIJIOB 00yYarOIIMICS MOIy4aeT, €CIu:

— HenoyiHo (He MeHee 70% OT MOJTHOTO), HO IPaBUIILHO M3JI0KEHO 3aJJaHuE;

— MIPU U3JI0)KEHUU ObUIM NOMyIIEHbl 1—2 HecylleCcTBEHHbIE OMMOKH, KOTOPbIE OH HCIPaBIISIET
1ocJje 3aMe4aHus MpernojjaBaress;

— JIaeT MpaBUIIbHBIE (POPMYJINPOBKH, TOUHbIE ONPEIEICHNUS, IOHATHS TEPMUHOB;

— MO>XXET 000CHOBATh CBOM OTBET, IPUBECTH HEOOXOAMMBIE TPUMEPBI;

— NpPaBUJIBHO OTBEYaeT Ha JIOMOJHUTENIbHBIE BONPOCHI IPENoJaBaTels, HUMEIOIINE LENbIo
BBIICHHUTD CTCIICHb NIOHUMAHUA CTYACHTOM JaAHHOT'O MaTcpHrajia.

50~69% oT MakcUMaJIbHOTO KOJUYECTBA OAJIJIOB 00yYarOMIMiCs MOJIy4aeT, CIu:

—HenoyiHO (HEe MeHee 50% OT MOJTHOTO0), HO IPABUIIHFHO U3JIOKEHO 3aaHUE;

— MIPH U3JI0’KEHUM ObLIA IOMYIIEHA OJIHA CYII[ECTBEHHAs! OIINOKa;

— 3HaeT M TNOHMMAeT OCHOBHBIC IOJIOKEHHsSI TAHHOM TEMbl, HO JOIyCKaeT HETOYHOCTH B
(bopMyIHpOBKE MOHITUH;

— M3JIaraeT BBHIIIOJHEHUE 33/1aHUS HEJOCTATOYHO JIOTHYHO U TIOCIIEJ0BATENBHO;

— 3aTPYIHSETCS IPU OTBETAaX Ha BOTPOCHI MIPETIOIaBaTEIs.

49% 1 MeHee 0T MaKCUMaJIBHOTO KOJIMYEeCTBa 0ayioB 00yUaIOLIUICs MOIyYaeT, eClu:
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— "HenoiHo (MeHee 50% OT MOHOr0) U3JI0KEHO 3aJaHHE;
— [IPpU U3JI0KCHUHA 6BIJII/I JOIMYHICHBI CYIICCTBCHHBIC OH_II/I6KI/I.

B "0" 6amnoB nmpenoaBaresb BIpaBe OLIEHUTH BHITOJHEHHOE 00YYaIONIMMCS 3a/laHIe, €CIId OHO
HC YIAOBJICTBOPACT Tpe6OBaHI/I$IM, YCTaHOBJICHHBIM IIPEIIOAAaBaTCICM K JaHHOMY BUOY pa6OTBI.

CyMMma mosrydyeHHBIX OaJloB 1O BCeM BHIaM 3aJaHUil BHEAYJUTOPHOH CaMOCTOSTEIHHOM
paboOTHI COCTABIIIET PSHTUHIOBBIM MOKa3aTelb CTYACHTAa. PeHTHHIOBBIN MOKa3aTelb CTYACHTA BIHSICT
Ha BBICTaBJICHHE UTOTOBOM OLIEHKH IT0 PE3YJIbTaTaM W3yUCHHS AUCIUILUINHBI.

Talsmua nepeBoga 6a/10B B OLIEHKY

Gamut 100~89% 70~89% 50~69% 49% u meHee
OIICHKA 5 (om.) 4(xop.) 3(ynoB.) 2 (Hey/oB.)
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Ilepeuens pekomMeHayeMbIX Y4eOHbIX H31aHuii, UHTepHeT—pecypcoB, 10NOJIHUTEIbHOM

JIMTepaTyphbl:

OcHoBHas uTeparypa:

1.

baspun, 1. 1. Maremaruka : y4eOHUK U MPAKTHKYM JUIsI CPEAHEr0 Mpo(ecCHOHAIBHOTO

obpazoBanus / U. U. baBpun. — 2-¢ m3z., nepepad. u mon. — Mocksa : M3naTenbcTBO
Opaiir, 2021.— 616 c.— (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-
13068-3. — Tekctr : omekrponneii // OBC IOpait [caéit] — URL:

https://urait.ru/bcode/470026 (mara obpamenus: 02.08.2021).

bammvakos, M.U. Maremaruka : yueOnuk / barmmakoB M.M. — Mocksa : KnoPyc, 2021. —
394 ¢. — ISBN 978-5-406-08166-2. — URL: https://book.ru/book/939220 (mara
obpamienus: 11.03.2021). — TekcT : 3J€KTPOHHBIIA.

boromonoB, H.B. Maremaruka: yueOHMK [l CpedHEro MpoQeccHOHAIBHOTIO
obpazoBanus / H. B. boromonos, II. M. Camoitnenko. — 5-¢ wu3z., nepepad. u jgom. —
Mocksa : WznatensctBo  HOpaiit, 2021.—  401c.—  (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr : anektponusii // IBC IOpaiit
[caitt]. — URL.: https://urait.ru/bcode/469433 (nara obparenus: 02.08.2021).

Jlono/IHNTeIbHAS JINTEPaTypa:

1.

HopodeeBa, A.B. Marematnka: y4eOHUK [ CpeOHEro TMPo(ecCHOHATBHOTO
obpaszoBanus / A. B. lopodeeBa. — 3-e u3., nepepad. u jgon. — Mocksa : M3naTenbcTBo
HOpaiit, 2020. — 400 c.— (IIpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-
03697-8. — Tekcr : oanektponHsid // ObC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/449047 (nata obpammenus: 16.03.2021).

Kpemep, H.III. Marematuka g Kojsiemxked : ydeOHOe mocoOMe [Uis CpeaHEero
po¢eCCUOHAIBHOTO obpazoBanus / H. . Kpemep, O.T. KoncrantuHosa,
M. H. ®punman ; ox penmakmueir H. L. Kpemepa. — 10-e wu3m., mepepab. u jorm. —
Mocksa : WznatensctBo  HOpaiit, 2020. —  346c.—  (IIpodeccuonanpHoe

obpaszoBanue). — ISBN 978-5-534-05640-2. — Texcrt : snextponHbit // DBC HOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/458707 (nata obpamienus: 12.03.2021).

Maremaruka :  y4eOHMK Ui cpemHero  mpodeccHoHanmbHOro  oOpa3oBaHus /
O. B. TatapaukoB [u ap.]; mox oOmei penakmueir O. B. TatapaukoBa. — Mocksa :
WznarensctBo  FOpaiir, 2019. — 450c. — (IlpodeccuonansHoe oOpa3oBaHHE). —

ISBN 978-5-9916-6372-4. — Tekcrt : anekrponnsii / ObC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/433901 (mata obpamenus: 16.03.2021).

[MaBmouenko, FO.B. Maremarnka: y4eOHUK ¥ NPAaKTUKyM IS CPEIHETO
npodeccuonanbHoro o6pazosanusi / 1O. B. [laBmouenko, H. III. Xaccan; mox obmieit
penakuueint 1O. B. TlaBmrouenko. — 4-e u3a., mepepad. u qom. — Mocksa : U3mparenbcTBo
Opaiit, 2020.— 238 c.— (IIpodeccuonanpHoe oOpa3oBanue). — |ISBN 978-5-534-
01261-3. — Tekcr : oanekrponHed //  DOBC  IOpair [caiit]. — URL:
https://urait.ru/bcode/449041 (mara obpamenus: 12.03.2021).

Cenpix, 1. 0. Maremaruka : y4eOHHK M MPAaKTHKYM JJISI CPEAHET0 MPOo(heCCHOHATBHOTO
obopazoBanmsi / W. 0. Cenpix, IO. b. I'pedenmukoB, A. lO. [lleBeneB. — MockBa :
WznarensctBo  HOpaiit, 2021. — 443 c.— (IIpodeccuonanpHoe 00pazoBaHUE). —
ISBN 978-5-9916-5914-7. — Tekct : snekrpoHHbni // OOpa3zoBarenbHas 1ardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/469860 (nara oopamenus: 19.11.2021).
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NHdopManHOHHBIE CIPABOYHO-TIPABOBbIE CHCTEMBI:
1. Koncynperant-ILmtoc —http://www.consultant.ru/

HNuTepHeT—pecypcesbi:
1. http://www.book.ru/
2. http:/lurait.ru//
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Tpunoorcenue 1
O0pa3zen TUHTYJILHOIO JIUCTA

YacrHoe npodeccuoHaIbHOe 00pa3oBaTe/bHOE YUpesKIeHue
Kounenk «CoBpeMeHHAasi HIK0JIa OM3HECA»

PE®EPAT

Ha TeEMy

10 JUCILUAILINHE

(HaMMeHOBaHUE AUCITUTLTHHBI)

BBIITOJIHUIIL:

(0.11.0)

(Kypc, rpymniia)

I[TPOBEPUII:

(®.1.0., npenonasarens)
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Tlpunooicenue 2
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Ilpunooicenue 3
Oopa3zen opopmiieHHs IPe3eHTAUMN

1. Tlepsslii cnaiin:

Tema uH(DOPMAITMOHHOTO COOOIIECHHS (MJIM HHOTO BU/IA 3a/IaHNUS):

[Toarorosun: ®.M1.0. cryaenra, Kypc, Tpynna, CleluaibHOCTh
PykoBoautens: @.11.0. npenoaasaTens

2. Bropoii crnaiin

IInan:
1.
2.
3.

3. Tperwnii cnaiin

Jlureparypa:

4. YerBepThlii crnaiia

JIakOHUYHO pacKpbIBaeT coAepKaHne HHPOPMAIIUN, MOKHO
BKJIIOYATh PUCYHKH, aBTOQUTYPBI, IpadUKH, TUarpaMMBbl
U Ipyrue crnocoObl HarJISIIHOTO 0TOOpakeH!s nHGopMalun
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