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1 BBEJAEHUE

BaxxHyto 4acTh TeopeTHYecKOW W  TNpO(PECCHOHAIBHOW  MPAKTUYECKOW  MOATOTOBKHU
00y4aroIuXCsl COCTABIISIIOT IPAKTUYECKUE 3aHATHS.

CocraB U coiepkaHHe NPAKTUYECKHUX 3aHSATUH HAIpaBJICeHbl Ha peann3anuio DenepasbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO MPOPECCHOHATLHOTO 00Pa30BaHMUS.

Benymielt nuaakThyecko LENbIO0 MPAKTUYECKUX 3aHATUNH  sBisieTcs  (hopMHpoBaHHE
npoeCCHOHATBHBIX TMPAKTHUYECKUX YMEHHMH (YMEHHUIl BBINOJHATH OIpENeIeHHbIE JeiCTBUS,
orepanuy, HeoOXoauMble B TMOCJIEAYIONIEM B Mpo(ecCHOHATBbHOM IEesTeNbHOCTH) WM Y4eOHBIX
MPAKTUYECKUX YMEHMH peliath 3ajadd 10 MaTeMaTHKe, HEOOXOIMMBIX B IMOCIEAyoleld yueOHOM
JESTENIbHOCTH.

B coorBerctBHM C pabodeit mporpammoi ydeOHou mucnmmuiiHbel EH.01 «Maremarukay
IPEyCMOTPEHO IPOBEACHHUE IPAKTUUECKUX 3aHITUH.

B pe3ynbraTe ux BBINOIHEHUS, 00Yy4atOIUNCS TOKEH:

ymembw:

— BBIIIOJIHATH IEUCTBUS HaJl KOMIUIEKCHBIMU YHCIIAMU;

— BBIUNCIISATH 3HAUEHUS FEOMETPUUYECKUX BEJINYUH;

— peliaTh 3a7a41 Ha BRIYUCIICHHUE BEPOSATHOCTH C UCTIOIH30BAHUEM 3JIEMEHTOB KOMOMHATOPUKH;

— pemarh NOpPUKIAJHBIE 3aJaud C MCIOJIb30BAaHUEM JJIEMEHTOB Ju(depeHuanibHOro U

MHTErPAIbHOTO UCYUCIICHUM;

— pelaTh CUCTEMBI JIMHEWHBIX YPaBHEHUH pa3InYHbIMU METOJAMH.

ConeprkaHye MPaKTUYECKUX 3aHATHNA OPHEHTHPOBAHO HA MOJAIOTOBKY OOYYAOIIMXCS K OCBOCHHIO
1poheCCHOHATIEHOTO MOJTYJISI IIPOTPAMMBI TTOJIrOTOBKH CIIEIIUATMCTOB CPEITHETO 3BEHA I10 CIICIUATEHOCTH U
OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I1IK 2.2. KoHTponupoBaTh KayeCTBO BBINOJIHEHUS PabOT MO TEXHUYECKOMY OOCIYKHBAHUIO U
PEMOHTY MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000Dy 10BaHUSI.

A Taxoxe GOpPMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK O0lI. BeiOupate crmocoObl  pemieHus 3anad  NpoQecCHOHANbHON  AEATeNbHOCTH,
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

- o0oO0mieHne, cHucTeMaTU3aluio, YIIyOJieHHe, 3aKpeIuleHHue, pa3BUTHE M JIeTAIU3ALUI0

MOJYYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCLIUIUINHBL,

- (dbopMupOBaHHE YMEHUN MPUMEHSTH MOJIyU€HHbIE 3HAHUS Ha MPAKTHKE, pealln3aluio eIMHCTBA

MHTEJJIEKTYAJIbHOW U IPAKTUYECKOM AEATEIbHOCTH;

- BBIPa0OTKY MPH PELICHUH MOCTaBICHHBIX 3a7au Mpo(ecCHOHATbHO 3HAYMMbIX KayecTB, TAKUX

KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOpUYECKAsi HHUIIMATHBA.

Beimonnenne oOydaromuxcss MpakTHdeckux pabor mo yueObHoil nucrumiumae EH.01
«MaremaTtukay HampaBJIEHO Ha:

- 0000m1IeHre, CcUCTeMaTH3alMio, YIIyOJieHHe, 3aKpeIuleHue, pa3BUTHE U JAeTalu3alluio
MOJTyYE€HHBIX TEOPETHUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM yueOHON AUCIUIIIINHBL;

- (hopMupoBaHHE YMEHUI MPUMEHSTh NOJYyYSHHbIE 3HaHUS Ha MPAKTHUKE, PeaTn3alllio eMHCTBA
WHTEJUIEKTYAJIbHOM Y IPAKTUYECKOH JAESATENBHOCTH;

- BBIPaOOTKY IpU PELICHUH MOCTABICHHBIX 3a/1a4 NMPOo(hecCHOHAIBHO 3HAYUMBIX KaYeCTB, TAKUX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKAsi MHUIIMATHBA.

[IpakTiueckre 3aHATUS TPOBOJSTCS TOCIE COOTBETCTBYIOIIEH TeMbl, KOTOpas olecrednBaeT
HaJIM4YMe 3HaHUN, HEOOXOIUMBIX JUIS €€ BBIOJTHEHHSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.1 IndpepennuaibHoe ncuncjieHue

IIpakTnueckas padora Nel
JudpdepeHunpoBanie CJIO0KHBIX QYHKIMM.

Heapb padoThl: HAYYUTHCS HAXOIUTH TPOU3BOIHBIE CIIOKHBIX (DYHKIIUH.

Boinosnus padory, Bel Oyjaere:

YMETh:

— OMpPEIENsITh ATAMbl PEIICHUS 3a]a4l

— HAXOJUTh MPOU3BOJAHBIE (YHKIUH, HCHONB3ysd NpaBuia auddepeHIHpoBaHUS U TaOIHILY
MPOU3BOIHBIX;

— HaXOJUTb IPOU3BOHBIE CIIOKHBIX (PYHKIIUH.

MarepuanbHoe obecneuenue: VHauBuayanbHble 3aaHusi, TabIWILa MPOU3BOIHBIX, KOHCIIEKTHI
JIEKIAH.

3ananue:

Haiitu npousBoaubie GyHKUMH
¥ = (5x% — 2x)°

. fG&) = 3sin(2x —3)
. flx) = arcsindx + arccos’x
. fl) =logs (7Tx*—35x%+ 1)

—
. f':x:] — {‘J"I_ |1+El:l5.'t'

4/ 1-co3x
IHopsiaok BbIMOIHEHHs PA0OTHI:
1. Onpenenuts Bua pyHKuMU. BBecTr mpoMeXyTOUHBIN apryMeHT.
2. Onpenenuth, KAKUMH MpaBUIaMH JU(QGEepeHIIMPOBaHUS HY)KHO BOCIOJIb30BaThC. [IpUMEHNTH
COOTBETCTBYIOILIEE TIPABUIIO.
3. Hcnonb3ys Tabnuily Npou3BOAHBIX, HAUTH IPOU3BOAHBIE (QYHKIIMH.
4. PackpbITh CKOOKH M TIPUBECTH MOJOOHBIE, €CIIM 3TO YIIPOCTHUT 3aMUCh (DYHKITHH.

[S N AN UR OO

Xon pa6oThl:
Haiiti mpon3BoaHbIe QYHKITHIA:

1 g(x) = (1—4x%)*

OyHKIUS SABISETCS CI0XKHON cTeneHHoH. BBejeM mpomexxyTounslii aprymeHT 4 = 1 —4x =,

Jlnst uddepeHImMpOBaHTs HyXHO BOCIIOIb30BaThcs hopmyioil (u™) = nu™ ™t - u'

y =10(1 — 4x%)%- (1 — 4x?)" = 10 (1 — 4x2)°(—8x)
= —80x(1 — 4x%)*

2. flx)= sin%x - cos 2x

@OyHKIHA TPEeCTaBISIET COO0M MPOU3BEACHNE IBYX CIOKHBIX TPUTOHOMETPUYECKHUX (PYHKIIHH.
T[TosTOMy CHaYaja BOCMOIb3yeMcst ipaBuiioM nuddepenuuposanus (U -V) = U'V + UV’

1
fi(x)= [sinix -cos2x) = [siﬂix]’coszx + sin Ex[coszx]’

o o 1 o
BBenem mpoMeKyTOUHBIN apryMeHT : Ul NepBoil QyHKIMK U = < X, 17 BTOPOH QyHKIMM

U = 2x,



[pu nuddepeHMpoBaHUN UCTIOIB3YEM CIIEAYIOUIHE (HOPMYIIBL:
(sinu)’ = cosu -u',(cosu)’ = —sinuu'.

1 1 1
fiix)= (sinix -cos2x) = (sinix]'caszx + sin Ex[coszxj’

1 1 4 1
=cos—x- (—x) - cos2x + sin—x - (—sin2x)
2 2 2

1 1 1
-(2x)' = aabth cos2x — Esiﬂix - sin2x.

.-.E».',“"+53“'1
&

Jy=—>-———
- log, (3+10x)
OyHKIMS IPEACTaBIsSET COOOM YaCTHOE ABYX CIOXHBIX (pyHKuui. [TosToMy cHavana
'
wv-u

!
)
BOCIOJIb3YyEMCSI IPAaBUIIOM AU(HepeHIIMPOBAHUS (E) =

. (2357 log,(3 + 10x) — 2%¥5%" . (log,(3 + 10x))’
YT (log, (3 + 10x))?

BBejieM NPOMEXKYTOUHBIH apryMeHT : JUls IepBoii GpyHkimy U = 3x + 5x7, ju1a BTopoit GyHKIMK
u =3+ 10x,

[Tpu muddepeHmpoBaHuN UCIIOIB3YEM CIIEAYIOUIHE (HOPMYJIBL:
(a*) = a*lna - ', (log u)' = L !

ulna

S i enl )
' |:25-+5- }.'-ll:lg5|~3+1Dx}—25-+5_. 'LlDEZLE‘leI:I:H _
(log, (3+10x])°2
] - N .z
X In2 (3x+ 515],. lngz,~3+1ﬁx}_zsﬁ+5ﬁ )

=

AEX
&

(=24 100) Inz (3+10x)r —
(log, (3+10x))"
LEX+5XT, oo ( LEx+5x i
2 In2(3+10x) log, (3410x) -2 Torioi e
(log, (3+10x))® /

4. f(x) = arcsin Ex + arccos5x

OyHKIUS TPEICTABISAET COO0H CyMMY JIBYX CIIOKHBIX OOpaTHBIX TPUTOHOMETPHUECKUX
(ynkumii. ITosTomy cHadana Bocronb3yemcs pasuiom guddepenuuposanus(U + V) = U' + V',

"

3
fi(x)= (a:rcsingx) + (arccos5x)’

. . 3 .
BBenem npoMeKyTOUYHBIH apryMeHT : JUIsl TepBOM (PYHKIIUU U = - %, JUIsl BTOPOi byHKUIHIU

1w = 5=x,

[Tpu nuddepeHMpoBaHUN HCTIONB3YEM CIEAYIOLTIHE (HOPMYIIBI:

, . ur . P
(arcsinu)’ = = (arccosu) =

f'l (xj = (ﬂ?ﬂsiﬂ%x}f + [:tIT‘CCGSSx]“:; {Ex)f i [Ex]f _ 3 _ 5

[1-(2x)2 5 J1-(5x)*
T




5.f(x) = arccosV1 — e

OyHKIUS SABIAETCS CI0KHON 00paTHOI TpUroHoMeTpuyeckol. BBeeM mpomexyTouHbIi

aprymenT U = V1 —e* Jlna nuddepeHuupoBaHns Hy’KHO BOCIIOIb30BaThcs (GOPMYIIOi
wl

— _
(arccosu)’ = =
) ' 1 R
f(x)= [m"ccus\,"l ) = ——————— - (1 - Y
NS

[TpoMeKyTOUHBIN apryMEHT SIBISICTCS TAKXKe CIIOKHOHN (yHKIMeH. BBeneM u it Hero HOBBII
IIPOMEKYTOUHBIN apryMEHT
u=1-—e*

Jns nuddepenumpoBanmst Hy>KHO BOCIIOJIB30BaThCs (HhopMyIon

'LI!-J

I
) =2
filx)= [r:r:rcrcrr::r.'sﬂ.,’1—nt}z"‘)f =— = '(1.;’1—192:‘)f

</ 1— [1 — ezx]
(11— ey

Vi—1+e™ 2V1—e?
1 1
=————(-2¢%)

g% 21 —g2x

dopma npeacTaBlieHUs pe3yJbTaTa: BhINOIHEHHAs paboTa.

Kpurepun onenkn:

- «OTnu4HO» - yMeHHs c(OpMHpPOBaAHBI, BCE 3aJaHUs BBINOJHEHbBI MpPaBUIbHO, 0€3
apudMeTUIeCKnX OMMOOoK, pemeHre 0ohOpMIIEHO aKKypaTHO, C HEOOXOIMMBIMU 00OCHOBAHUSIMH.

—  «Xopouo» - HEKOTOpble yMEHHUs CQOPMHPOBAHBI HEAOCTATOYHO, BCE 3a/JaHUS
BBITTOJIHEHBI, HEKOTOPBIE BHJIBI 3aJJaHUI BBITIOJIHEHBI ¢ ommrOKkaMu. be3ommbouHo BeimonHeHo 80-89
% Bcex 3aaHuM.

—  «YIOBJIETBOPUTENBHO» - HEOOXOAWMBIE YMEHHS B OCHOBHOM C(HOpPMHUPOBaHBI,
OOJBIIMHCTBO 33JaHMM BBIIIOJHEHO, HEKOTOpBIE W3 BBINOJHEHHBIX 3aJaHUil cojepikaT OIIMOKH.
be3omm604no BImonHEeHO 70-79 % Bcex 3amaHuil.

—  «HeynoBneTrBopuTenbHO» - TEOPETHUECKOE COACpPKAHME Kypca HE OCBOEHO,
HEOOXOUMbIE yYMEHHSA He CQOPMHUPOBAHBI, BBHINOJIHEHHbIE Y4eOHBbIE 3a/laHusl COJep>KaT TrpyObie
omn6Oku. be3ommbouno BeimonHeHO MeHee 70% Bcex 3a1aHui.

Tema 1.1 InddepennuaibHoe ncUHCIeHHE

IpakTnyeckas padora Ne 2
IIpyMeHeHne NPOM3BOAHOM K HCCJIeI0BAHUIO QPYHKIM.

Heab padoThl: HAYYUTHCS UCCIIENOBATh (PYHKIINUU C TTOMOIIBIO MPOU3BOJIHOMN U CTPOUTH TpadUKH.
Beinosnus padory, Bel Oyaere:

YMETB!

— aHAJIM3MPOBATH 33/1a4y WM MPOOIEeMy U BBIJEIATH €€ COCTaBHbIC YACTH

— ONpeAeNATh NPOMEXYTKH MOHOTOHHOCTH (DYHKLIMH C TOMOILBIO IPOM3BOJHOM;

7



— HaXOAWTh SKCTPEMYMbI (pyHKINH;

— MPOBOJUTH MCCIIEOBaHUE (PYHKIIUH 11O 001IIeH cxeme;

— CTpouTh rpaduKu QYHKIUH, UCIIOIB3YS MPOBEACHHOE HCCIICIOBAHUE.

MarepuanbHoe ofecrieyeHHMe: WHIMBHyaJIbHBIC 33JaHus, TaONHMIA MPOU3BOJHBIX, KOHCIEKTHI
JEeKIUH.

3amanmue:
HccnenoBatrh GyHKINIO 1O 00IIEH CXeMe U TIOCTPOUTH €€ rpaduK:
1. fle) = 5x? — 38,
2. flad = =

¥

IHopsinok BbINOJIHEHHUSI PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUS.

2. Tlonp3ysich KOHCHEKTOM JIEKIHM, MoadepuTe HYXKHYIO (OpMYITy WM COOTBETCTBYIOIIEE
YCIIOBUE JIJISl pELIEHMS 3a/1a4H.

Xoa pa6oThI:
OO0mast cxema ucciueoBaHus (PyHKITHIA.

1. Haiitu obnacte onpenenenus: pynkuuuD (Y).

2. Haiitu (ecmu 3TO MOXHO) TOYKHM IepecedeHus: rpaduka ¢ ocsmMu xoopauHat (mpu X = 0 u
npu y = 0).

3. UccnenoBarh QpyHKIMIO HA IEPUOANYHOCTD, YETHOCTh U HEYETHOCTD.

4. HaiiTu uHTEpBajIbl MOHOTOHHOCTH, TOUYKH SKCTPEMYMOB U 3HAYEHUS (DYHKIIMU B ITUX TOUYKAX.

5. HaiiTu uHTEpBaJIbl BHIYKJIOCTH (BOTHYTOCTH) U TOYKH Neperuda rpaduka GyHKIuu.

6. Haiitu acuMntoTsl rpaduka GyHKIUH.

7. HaiiTi TOTIOJTHUTENILHBIC TOUYKH U TIOCTPOUTH TpaduK IO pe3ysIbTaTaM UCCIICIOBAHMS.

AJNTOPUTM HaX0XKJICHHUS YKCTPEMYMOB (DYHKITNH U MHTEPBAJIOB €€ MOHOTOHHOCTH C IIOMOMIBIO

HEePBOIl MPOU3BOAHON

1. HaiiTu oGnacte omnpeziesieHus: QyHKIMU U UHTEPBANIbI, Ha KOTOPBIX (DYHKIIMS HENPEPhIBHA.

2. Haiitu npousBoanyto ¢pyukuu f'(X).

3. Haiitn xputndeckue Toukd GyHKImU Y =f(X), T.e. TOYKH, NpPUHAAJIEKAIINEC OOIACTH
omnpeeneHus pyHKIMH, B KOTOPBIX mpou3BoaHas f '(X) oOpaiaercst B Hy/Ib HITH HE CYILIECTBYET.

4. ViccnenoBathb xapakTep usmeHnenus Gpyukuuu f (X) u 3Hak npousBoaHoii f '(X) B mpomexyTkax,
Ha KOTOpPbIC Hali/ICHHbIC KPUTHUECKUE TOUYKH JICIAT 00sacTh onpeseieHus pynkuuu y = f ().

5. OTHOCHUTENBHO Ka)X/0ll KPUTHUUYECKONW TOUKHM OIPEAETIUTh, SBISETCd JIM OHA TOYKOM
MaKCHUMyMa, MUHIMYMa WJIH HE SBJISETCS TOYKOH IKCTpeMyMa.

[ToMHM: KpuUTHYECKas TOYKA Xo €CTh TOYKA MHHHUMYMa, €CJIM OHA OTICISCT MPOMEKYTOK, B
kotopoM f *(X)<0, oT mpomexyTka, B kotropoM f '(X)>0, 1 Touka MakcuMyMma - B MPOTHBHOM CIIy4ae.
Ecnm xe B COCETHMX NMPOMEXYTKAX, pa3ieieHHBIX KPUTHYECKOH TOYKOH X, 3HAK MPOM3BOJHON HE
MEHSIETCSI, TO B TOUKE Xo (QYHKIHUS SKCTpEeMyMa He UMEeT.

6. Beraucnuth 3HaueHHUs GYHKIMH B TOYKAX SKCTPEMyMa.

7. 3anucarb pe3yabTaT UCCIeN0BaHUS (PYHKIIMU: IPOMEKYTKA MOHOTOHHOCTH M DKCTPEMYMBI.

AJITOPUTM HaXOKJICHHSI BBIMYKIOCTEeH (DYHKIIMH U TOYCK Mepernoda:

1. HaxomuMm BTOpYIO MPOU3BOHYIO .

2. Haxoaum To4ku, B KOTOPBIX 'II (x)= ﬂI/IHI/I HE C CCTBYCT.
b

3. Hccnenyem 3HaK cineBa M crpaBa OT HAWJCHHBIX TOYEK M JellaeM BBIBOJ 00 HHTEpBalax
BBINTYKJIOCTH U O HAJIMYUU TOYEK reperuoa.



4. Haxoaum 3HaueHue QYHKLIUHU B TOUKAX reperuoa.

ACHUMIITOTEL
AcumnroToii rpabuka dyakmmu Y = [ *) HaspiBaercs npsiMasi, 00J1a/1aroInas TeM CBOHCTBOM, UTO

paccrosiue ot To4ku ¥+ (X)) 1o 31Ol MPSIMOIt CTPEMHUTCS K HYJIIO [PU HEOTPAHUYIECHHOM YIAICHUM
TOYKH rpariKa OT Havasia KOOP/IMHAT.

[IpsiMast © = To HA3pIBACTCSA BEPTHKAJBHOI acHMNTOTOM rpaduka GyHKImH ¥ = f(*), eclii XOTs
ObI O/IHO M3 NIPENEIbHBIX 3HAYEHHH « i J@) gy S PABHO +00 My —0C |

3ameuanue. [Ipsmas = = o He MOKET OBITH BEPTUKAIbHON aACUMIITOTOM, eciu
GyHKIMS HEMPEephIBHA B TOUKE * = *o . [I09TOMY BepTHKaIbHBIC ACHMIITOTHI CIEAYET UCKATh B TOYKAX
pa3pbiBa pyHKITUH.

[Tpsimast ¥ = ¥ Ha3bIBAaETCS TOPU3OHTAJBHOM acMMNTOTOM rpaduka GyHKIUH ¥ = [(*), ecliu XOTs

lim fiz) lim
" H . o

OBl OJTHO U3 NPEJEIbHbIX 3HAYCHUH WIIN 1@ pagro v .

3ameuanue. ['paduk QyHKIUN MOKET UMETh TOJIBKO MPABYIO TOPH3OHTAIBHYIO ACHMIITOTY WIIN
TOJIBKO JIEBYIO.

[Mpsimas ¥ = k& + b Ha3pIBaETCS HAKJIOHHOM acuMInToToi rpaduka Gyukuuu ¥ = [(¥),

eCIn .I_lll_l:t_ [f{z) —kx—b=0
flxi L

U J:H Fix)

Eciu mis pyukiuu ¥ = [(*) cymectyror npeaensl
HAKJIOHHYIO acUMITOTY = K& + b mpy = — oo |

“0 10 QyHKIMS UMeeT

1. IlpoBecTr aHanM3 3aJaHHON (PYHKITUHU IO OOIIEH cxeme.
2. ITocTpouts Tpaduk QyHKITUH.

HccnenoBath GyHKIMIO U TOCTPOUTH €€ TpaduK.
2

_ X
' 2(x—-1)
D(y): (=0 1)U (L),
1. O6nacts onpeneneHust GyHKIINH () i—e Ly L L+ )
()= =
2. Ipu mozcranoBke 3Hauenus * =0 momyaum 0 1)

Takyro ke TOUKy MOJy4YuM €ciH MpHupaBHieM (QYHKIUIO K Hymo. Touka *=0- eauHCTBEHHas
TOYKA IIEPECEUEHHUSI C OCSIMHA KOOPAMHAT.
3. IlpoBepsieM (pyHKIMIO Ha YETHOCTh

. |=axf x
vl—-xl= =— :
I=x=1) Ix+1)
pl=x)= y(x), y(-x)=-y{x)
Hrax q)yHKHI/IH HHU YCTHAasd, HU HCUCTHAsA, HCICPUOJUYUCCKaAs.

4. JlnmAg OTBICKAHUS HWHTEPBAJIOB MOHOTOHHOCTH BBIYUCIISIEM NEPBYK0 IPOM3BOJHYIO
podeE-)-a"_(x-1)
q)yHKHI/H/I 2(x~1) Zlﬁfll'.

[IpupaBHUBas €€ K HYJIIO TOJYyIAM TOYKH IOJO3PUTENbHBIC Ha JKCTpemMyM * - U*=2  Ownun

o) LI(O 1YL (1230 (2, 4<0).
Pa3GHUBAIOT 06/IACTH OMPEIETEHHS Ha CIIEAYIONIHE HHTepBaisl MoHoToHHOCTH | ) B2} (2702)

Uccnenyem noBenenre Mpon3BOIHON ClIeBa U CIIpaBa OT HAMJICHHBIX TOYEK pa3OUeHUs
1{i-1-2] 1 0.5{0.5-2)

¥i-1) -1 3'{0.5)= =—15«0;
2q-1-1] 4 2(0,5-1)

5(L5-2 ; 3(3-2) 3
'(1.5) LILS72) Leco: y(3)= =~ >0
2(L5-1) 2(3-1) 8

['padpuaecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETHh BUJT
»

ok = NSNS
0 1 2




e I} 1% (014 -2
Vcenenyemas GyHKIus Bo3pacTaeT Ha uaTepBamax M2 ) y yGpaer (* 1)

Touka *=0 — ToYka JOKAaZBHOrO MaKCHMyMa, *=2 — JOKaJbHOrO MuHHUMyMa. Haiizem

ms o0, Yrn

2%
212-1)

3Ha4YeHHue PyHKLIUU
5. JIy1s1 OTBICKaHHSI MHTEPBAJIOB BBITYKJIOCTH HAWIEM BTOPYIO IIPOU3BOJIHYIO

(2s-2Hz=1) = 22(2-2)(x-1)

-1 [x =1}
Takux MHTEPBAJIOB HET, IOCKOJIBKY BTOpas MIPOU3BOJHAS HE NPUHUMAET HYJIEBBIX 3HAYCHUU B
o0acTi onpeeneHus.
6. Touka *=1 — BepTUKaJIbHASA aCUMNTOTA (PYHKIMH. Y paBHEHUE HAKIIOHHON aCUMITOTHl HMEET
1701 S
Haxoaum Hy>XHBIE rpaHULBI

t= lim . = lmn .‘ -1
r—tm2x{x-1) =, 0200 1

[

X
lm ( ———
y—atts 2

G-D 2 lim R lam

v 2{x-1) . HNxe-1) 27

KoHeuHblIi1 BuJ NpsMoi ciaeayromun

W —_ X —
. 4
& )

7. Ha ocHOBe MPOBEACHHOTO aHAIM3a BBIIOJHIEM MocTpoeHue rpaduka ynxmun. s sToro
CHadaJla CTpOUM BCPTUKAJIBHLIC W HAKJIIOHHBIC ACHUMIITOTBLI, 3aTCM HAaXOJUM 3HAYCHUC q)YHKHI/II/I B
HECKOJIbKUX TOYKaX U 110 HUX NPOBOAUM MOCTPOEHUE.

‘

®opma npeacraBJIeHUs pe3y/bTara:
Brmonnennoe 3aganue.

Kpurepun onenkn:

Ouenka "0OTJIHYHO" CTaBUTCS, €CIM pabOTa BBHIMOJHEHA B IMOJHOM O0BEME C COONMIOACHUEM
HEOOXOUMOM TMOCIEA0BATEIHbHOCTH JCUCTBUN; B OTBETE MPABUIBLHO U aKKYpPaTHO BBIMIOJHEHHI BCE
3aIUCH U BBIUUCIICHUS.

Ounenka '"Xopomo' CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHUSA K OIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y/10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BBHITIOJHEHA HE TTOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTHU TaKOB, YTO IMO3BOJISET TMOJYUYUTh MPABUIIBHBIC PE3YIbTaThl M BBIBOJBI, B XOJE
poBeIeHUs pabOTHI ObUTH TOMYIEHB! OTHOKH.

Ouenka '"HeyI0BJIETBOPUTEJIBHO' CTaBUTCS, €CITM paboTa BHITIOJIHEHA HE TOJMHOCTHIO WITH
00BEM BBITTOJIHEHHOM 4acTH pabOTHI HE TIO3BOJISAET ClIeaTh MPAaBUIIHHBIX BHIBOJIOB

Tema 1.2 UHTErpajibHOe HCYHCICHHE

10



IIpakTuyeckasi padora Ne 3
MeToabl BoIYHCIEHHS HeoNpeaeTeHHbIX HHTerpajoB. MeToj 3aMeHbI.

Leab: HAy4YUTHCS UHTETPUPOBATH PYHKIIMU, UCTIOIB3YsI METO 3aMEHbI IEPEMEHHOM.

Boinoanus padory, Bel Oyjaere:

ymembw:

- BBIYMCIISITh 3HAYCHUSI TEOMETPUUECKUX BEJIIUYUH;

-pemiath TMPUKIAJAHBIE 3a7a4d C HCIOJIB30BAHHEM JJEMEHTOB JuddepeHaibHOr0 U
HHTCIrpajibHOI'O HCHHCHGHHﬁ;

- aHaJIM3UPOBATH 33Ja4y U/WIK IPOOJIEMY U BBIIETSAThH €€ COCTaBHbIC YaCTH;

- OIIpCACIIATD 3Tallbl PCIICHUSA 3a/1a4u;

- peayin30BaTh COCTABICHHBIN IIJIaH.

MarepuanabHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJH)HI)Ie 3aaaHus, CIIPaBOYHLIC MaTCpUalibl, KOHCIICKTLI HeKHHfI.

3amanue:
Haiitu HeonpeaeieHHbIe MHTETPAJIbI, KCIIOJIB3YSI METO]T 3aMCHBI IIEPEMEHHOM:

a)J dx

21’
e

0)[__dx_;
)I(4x+3)5
e

r) dex-

HOpﬂ)IOK BbIIIOJTHCHHUA paﬁon:

1. 3ammcathb 3alaHuC " OIpPCEACIINTb, KaKUM H3 MCETOAOB HHTCTPHUPOBAHUS HCO6XO,Z[I/IMO
BOCITIOJIB30BaThCA.

2. Ecu HHTErpajl MOKHO HaAlTH METOJIOM MOACTAHOBKH, TO BBECTH HOBYIO IICPEMCHHYIO, HaWUTH

ee quddepenuuan. [locie BBeeHNs HOBOW NEPEMEHHOM 3aJaHHBIA UHTErpajl MPUBOJUTCS K HOBOMY
UHTETpally, KOTOPBIH SBIISETCS TAOJIUYHBIM.

Xoa pa0doTbi:
®ynkius F(X) HassiBaeTcs nepBooOpasHoit st Gynkimu y = f (X) B mpomexyTke [a ; b], ecru
B JIFOOOM TOYKE ITOTO MPOMEXYTKa e€ npor3BoaHas paBHa T (X).
Ortbickanue MepBooOpa3Hoit GYHKIIUH M0 33aHHON ¢€ mpou3BoaHOi f (X) wiu mo nuddepenimany f
(X) dxectb aeiicTBue, 0OpaTHOE AUPPEPEHIMPOBAHKIO - UHTETPUPOBAHHE.
[Mpn HaXOXJICHUM HEONPEACICHHBIX HHTErPaJOB HCIOJIb3YIOT CBOWCTBA WHTETPAIIOB M
TaONuILy.
Ceoticmea HeonpedenenHo2o unmezpana:
1) mpou3BomHAs OT HEOMPEICICHHOr0 WHTErpaja paBHA IMOJABIHTEIPAIbHOW (YHKIHMH, T.e.

(j f(x)dx):f(x);
2) nuddepeHIaT HEOMPEAEICHHOT0 WHTErpaja PaBeH MMOABIHTEIPALHOMY BBIPAKCHHIO, T.€.
d( f(x)dx): f(x)dx ,

3) HeomnpeneNeHHBI WHTErpain OT JUudQepeHIrana HeKOToOpor (QYHKIMK paBeH 3Toi (QyHKIuU ¢
TOYHOCTBIO JI0 IOCTOSTHHOTO CJIaraeMoro, T.e. J‘ dF(x) = F(x)+c TAeC — IPOU3BOILHOE YUCIIO;

11



4) TMOCTOSHHBIA MHOKUTEIh MOKHO BBIHOCHTH 3a 3HAK MHTErpaia, T.e. .[ af(x)dxzaj‘ f(rd(x)» TAE O —

HEKOTOPOC YUCIIO;

5) wuHTErpan ot aredpanyecKoil CyMMBbI ABYX (DYHKIIMI pPaBEH TaKOW )K€ CyMME UHTEIPaJioB OT 3TUX
Gymumit, T.e. [(f(9+g()dr=[ f(dr+ [ g -

Tabnuya neonpedeneHHbIX UHMESPAN08

1 Imkzc; 9. Iammk:smx+ci
2. (el 10. dx 1 g™ X
deforC Ia2+x2 aarctga+C,a¢0
n+1 - .
3 [x"dx=2—+C, n=-1; 11. j &2 =8¢, ax0;
n+1 x‘—-a° 2a x+a\
4 [ i+ 12. J LI E
x a [a2 _ 2 a
—a<x<a, a>0;
5 dx . 13 dx [ .
. I——2&+C’ . I =Inx+vx“ta|+C, a=0:
Vx Vx2+a
6. j & _inx+a/+C; 14. Jexdx=e’“+C?
x+a
7. Isinxdx:—msx+c; 15. J dx =tgx+C,
cos® x
x a’ . 16. dx =—ctgx+C -+
8. ja de=2-+C a0 axl; jsinzx (4
Memoo 3ameHvl nepemennol
[lycte  x=¢(x) — ¢ydkous, HenpepblBHO auddepeHnupyemMas Ha pPacCMaTpPUBAEMOM

npoMexytke. Torma I f (x)dx =j f (o(t))e'(t)dt .

Ota GopmyIia Ha3bIBACTCS YOpMYI0L 3amMeHbl nepemMeHHOl B HEOTIpeIeJIEeHHOM UHTEerpae.
Ha ocHOBaHMM M3J10)KEHHOTO MaTeprasa paCCMOTPUM IPUMEPHI PELICHMS 3a1a4.

IIpumep. Haiitu unterpaisr:
15x%dx
nJ

(1—x®)*

OTOT UHTErPaJl MOYKHO HAWTH C MOMOIIBIO METO/Ia MOJICTAaHOBKH. BBe1eM HOBYIO TEPEMEHHYIO.

1—x3=t
15x%dx _ dlt —x%) = dt _jisdt— 5]:—4@:— 5r3+r:— > 4c= +C
(I—xo)p | 73 ‘ix:tff =T T TE s E
Zd [
X X 3

2) [ (2x® +1] x*dx

12



=2x°+1

_[(2;:3 +1)5x2dx: t = Gxldy|= lj'zsdz = l.£+c = M+C;
s & & 6 36

e
&

3) J- xdx

V1-x?

e
_[L"x: df = —2xdx =—%J’%:—ézﬁ+c:—ﬁ+c=—m—ﬁ +C
f

i = — Lot
2

dopma npeacTaBjieHus pe3yJbrara:
BrinonHeHHoe 3a1aHue.

Kputepun ouenku:

Ouenka "OTJIHYHO" CTaBUTCS, €CIM pabOTa BBIMOJHEHA B IOJHOM O0BEME C COONIOACHUEM
HEOOXOAMMOM TMOCJIEA0BATEIBHOCTH JACHCTBUN; B OTBETE MPABMWJIBHO U AKKYPAaTHO BBHIMIOJHEHBI BCE
3alMCH U BEIYHCIECHUA.

Onenka 'xopomo' CTaBUTCS, €CIM BBIIOJIHEHbl TpeOOBaHUSA K OLEHKE "OTJIMYHO", HO
JOMYLIEHBI 2-3 HeloYeTa.

Ouenka "y10BJ1eTBOPUTENbHO'" CTaBUTCS, €CIM PabOTa BHIIIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABHIIbHBIE PE3yNbTaThl M BHIBOJIBI, B XOJE
MPOBEACHUS paOOThI OBLUIN JOMYIIEHBI OITHOKH.

Ounenka '"HeyI10BJIe€TBOPUTENbHO' CTaBUTCA, €ClIM PadOTa BBINOIHEHA HE TMOJHOCTHIO WU
00BbEM BBITTOTHEHHOU Y4acTH pabOThI HE MO3BOJIAET CAENATh MPABHIIBHBIX BHIBOJIOB

Tema 1.2 UHTerpajbHoe ncUHCIeHHE

IIpakTnyeckas padora Ne 4

IIpumenenne popmysisl HeroTona — Jleiionnna niis
BbIYMCJICHHS OIIPe1eJIEHHOI0 HHTerpajia

Hean paGoThI:
CdopmupoBaTh IpaKTUUECKUE HABBIKH 110 PEUICHHUIO 3a7a4 JAHHON TeMBI.
Boinosinus padory, Bel Oyaere:
ymemy:
— BBIYHCIATH OMPEACIICHHBIN HHTETpas ¢ oMol Gpopmyinbl Hetotona — JleiOauia
— CTPYKTYpPHPOBATh MOTy4aeMy0 HH(pOpMAIIHIO
MarepuaabHoe o0ecrieyenue:
— KOMILJIEKT y4eOHO-HATJISIIHBIX TOCOOMI 1711 HHIMBUYaTIbHBIX JOMAIIHUX padoT;
— KOMIUIEKT JUAAKTUYECKOTO Pa3JaTOYHOI0 MaTepHuania.
3amanmne:

4
1. 1 j(x3—3x)dx-
2

13



1
2. J'(2x+ex)dx
0

3. [
SN2x+1

IHopsi/10K BHINOJHEHUS PAa0OThI:

1. HaiiTu nepBooOpa3HyrO MOABIHTEPATLHON (HYHKIIHH.

2. Bocnonb3oBatscs Gpopmynoit Hetorona- Jleitonumna.

3. B ciydae HemocpeacTBEHHOTO MHTETPUPOBAHKS HAWTH MPUpPALICHUE TIEPBOOOPA3HOM.

Xoxa padoTbI:

OnpeenéHHbIM HHTETPAIOM OT HelpepbiBHOM QyHkiuu f(X) Ha koHeunom orpeske [a, b] (rae ¢#5)
HA3bIBACTCSI TPHUpANICHUEC KaKOW-HUOyOh €€ TmepBooOpa3sHOM Ha dToM oTpeske. [Ipum asTom

yrIOTpC6J'I$I€TC$I 3aI1uChb
&

4 yhn
2 / [ f(zax
] \ !
g'f T Kak BuaHo Ha rpadukax BHU3Y (IIpUpalieHHe MepBOOOpa3HON (YHKIIHH
AF {/ AF \\ o0o3HaueHo &), ompemeaéHHBI MHTerpad MOXKeT ObITh KaK

MOJIO)KUTEIbHBIM, TAK M OTPHUATEJIBLHBIM YHCJIOM (Bbruucisiercss kak
Pa3HOCTh MEKIY 3HaYEHHEM IEPBOOOPA3HOM B BEPXHEM Tpeleiie H e ke
fi | i\ 3HAYCHHUEM B HIXKHEM mipezene, T. €. kak F(b) - F(a)).

S < - =
s ——

—4—

= Yucia a u b Ha3bIBAIOTCS COOTBETCTBEHHO HW)KHHM U BEPXHUM IIpeeaMu
MHTErPUPOBAHMS, a OTPE30K [, b] — oTpe3koM MHTErprupoBaHHUsI.

Takum obpaszom, ecnu F(X) — kakas-HHOYIb TepBOOOpa3Hast GYHKIHS ISt
f(x), To, coraacHo ornpeeneHuIo,

[
If(xjdx = P(B) - Fla).

PaBenctBo Ha3bIBaeTcs popmyioit HeroToHa-JIeitOHuma.
Pasnocts F(b) — F(a) kpaTko 3anKChIBAIOT TaK:

Fix)

[Toaromy dhopmyny Herorona-Jleitbnuiia 6yaem 3anuchiBaTh U TaK:

3
| f(x)dx=F(x)

3
2

3
o

JoxaxeMm, 4YTO ONpeNeNEHHBIM WHTETpal HE 3aBUCHT OT TOTO, Kakas MepBoOOpa3Has
MOJBIHTETPAIbHON (YHKIIMK B3sTa TpuU ero BerauciacHuu. Ilycteh F(X) u d(x) — mpousBOJIbHBIC
nepBooOpa3Hple MOJBIHTETpaTbHOW (yHKIMH. Tak Kak 9TO MEpBOOOpa3HbIE OJHOW W TOM Ke
(GYHKIIMHU, TO OHM OTJIMYAIOTCS Ha TOocTosiHHOE craraemoe: d(x) = F(x) + C. TToatomy

P(2)-P(a)=

=[F(B)+C]-[F(a)+C]=F (&)~ F(a).
TeM cambIM YCTaHOBJICHO, YTO Ha OTpe3ke [a, D] mpupamieHus Bcex nepBooOpasHbix GyHKIwH f(X)
COBIIAIAIOT.
Takum 00pa3oM, IS BBIYKCICHHS ONPEACIEHHOT0 WHTErpasa HEOoOXOAMMO HaWTH JHO0YIO
NEPBOOOPA3HYIO TOJBIHTETPAIbHON (DYHKIIMHM, T.e. CHayajia CJICIyeT HaWTH HEOMNpeAcIEHHBIHN
unrerpai. IlocrosaHas C W3 TOCAEAYIONIMX BBIYMCICHUN HWCKIIOYAETCS. 3aTeéM MPUMEHSETCS
dopmyna Herorona-JleliOHuna: B mepBooOpa3Hyr (YHKIMIO TOJCTABISCTCS 3HAYCHHE BEPXHETO
npejena b, nanee - 3HaUeHHE HUXKHETO Mpejea a u Beraucisercs pasHocts F(b) - F(a). [Tonyuennoe
YKCII0 U OyJeT ONpeAeAEHHBIM HHTETPATIOM. .
[pu a = b mo onpeaencHN0 TPUHUMACTCSI

14
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j FlRdr=0
[Ipumep 1. Boruncnuth onpenenéHHblii HHTErpa
8
.I-iu"; ax.
0
Pemenue: cHauaia HaAEM HEONPEAEIEHHBI HHTETPaJL:
413
3
{E dr = x”3dx:x—+C:—x~34§+C.

I '[ 473 4
[Tpumensist popmyny HeroTona-JleiiOnuia k nepBooOpa3Hoit
3 3
— XX
R
(mpu C = 0), mory4um
2
[ dx=§x%f§|§ = ;-gi@— 0=12,
o

Omnako TIpH  BBIUMCICHWU ONPEACNEHHOTO MHTErpaja JIydllle HE HaxOJUTh OTACIBHO
nepBooOpa3HyIo, a cpa3y 3amuchiBaTh UHTErpai B Buze (39).

[Ipumep 2. BoruncnuTh onpenenéHHbI HHTErpaj
2

I T dx.
1
Penienue: ucnonb3ys GopMmyiry

.I-Eh.:fx: leh +,
Fig

IOJIy4YUM
2 1 5., 1

1
.I-eh.:fx =—" =gt et = i - 1.
1 2 2 2
CBoiicTBa onpeeIéHHOr0 MHTErpaJia
1. Onpeoenénnulii unmeepan ¢ 0OUHAKOBLIMU NPEOeNAMU UHMESPUPOBAHUS PABEH HYIIO, T.€.

Tf(x} dr=10

DTO CBOMCTBO COAECPKUTCS B CAMOM OMpEJENIeHUN ompeneaéHHoro uarerpaita. OQHaKo ero MOXKHO
MOJIYYUTh u o bopmyne HrroTona-JleliOnuna:

[ 7 dx= F@)-F@)=0

2. Benuuuna 0np€a€ﬂéHH020 UHmeecpajlia He 3asucum om 0003HaYeHUs. I’lepeﬂ/leHHOZZ UHmMmezcpupoeanus,
T.C.

A ]

If(x} dx = If(z} dt.

a a

3. HOCmOﬂHHblIZ MHOHCUMEIb MOMCHO 6bIHOCUMb 34 3HAK OanC)EﬂéHHOZO urnmeepana, T.c.

j-ﬁgf'(x) .:I’x:kj-f(x) efx.

4. Onpedenéunviii unmezpanr om aneedpaAUdeckoll CyMMbl KOHEYHO20 YUCIA @QYHKYUU paseH
aneebpauieckou cymme onpeoeiéHublX UHMe2paiog om 3mux QyHKyui, T.e.

15



[f (=) +@(x) - y(x) dx =

[T T—h

= If[x) .:;t’x+_|-.:;:'|:x:| cfx—_[w[xj ax.

5. Eciu ompe3ok ummezpuposanusi pazoum HA yYacmu, mo ONPeOeNéHHbl UHmMe2panl No 8Cemy
ompesKy pasen cymme OnpeoenéHHblX UHMeZPaios no e20 4acmsim, T.e. eCIu
e ela, k],

TO
& 3 &
[ 70 dx=[r(x) du+ |52 dx

6. I[Ipu nepecmanogke npedenog uHmMezpupos8anus abCONOMHAs 8EIUUUHA ONPEOeEHHO20 UHMepana
He MeHsemcsl, a USMEHsemcs Iulib e20 3HAK, T.€.

o A
If(x) dx:—_[f(x) dx.
A a

[Ipumep 3. Boruncnuth onpenenéHHbI HHTErpaj
2
4
j[——ﬁx“'+ zﬁ] dx
1 x
Pentenue : ucnonb3ys Teopemsl 4 U 3, a IpU HAXOXKAECHUU NEPBOOOPA3HBIX — TAOIUYHBIC HHTETPAJIbI
(7) u (6), nonyuum
]
I(i—ﬁf +2JEJ dx =
X

1
2

2dx ]
= 4.[——5.I-x4dx+ ZIJE dx =
1 1 1

xj i
=41n|x||f—5?|f+2%|f=

= 4(ln 2—1n1)—|[25—15)+g(2'\5—1\ﬁ) =

=41n 2+§J§—32%_

(I)opMa NnpeacraBJCHus pe3yjabTara:
HpeI[OCTaBI/ITB BBIIIOJIHCHHBIC 3alaHUA B TETpAAU IJIA IMPAKTHICCKUX pa60T.

Kpurepun onenkn:
- «OTnu4HO» - yMeHUs chOpMHpOBaHBI, BCE 3aJaHUs BBINOJHEHBI MpPaBUIbHO, 0€3

apu(MeTHUECKUX OMHNOO0K, pelieHne opopMIIeHO aKKypaTHO, ¢ HEOOXOIUMBIMU 0OOCHOBAHUSIMH.

—  «Xopowo» - HEKOTOpble yMEHUs c(OpMHpOBaHBl HEIOCTATOYHO, BCE 3a/laHus
BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BHIMTOJHEHBI ¢ ommOKkamMu. be3ommbouHo BeimomHeHO 80-89
% Bcex 3alaHuH.

—  «YIOBJETBOPUTENBHO» - HEOOXOJUMbIE YMEHHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 33JaHMI BBIIIOJHEHO, HEKOTOpBIE W3 BBIMOJHEHHBIX 3aJaHUil coaepkaT OIIMOKH.
Be3ommbouno BeimonHeHo 70-79 % Bcex 3amaHuil.

—  «HeynosnerBoputenbHO» - TEOPETHUECKOE COJAEpXkKAaHHE Kypca HE OCBOEHO,
HEOOXOUMbIE yYMEHHSA He C(QOPMHUPOBAHBI, BBHINOJIHEHHbIE Y4eOHBbIE 3a/laHusl COJep>KaT TrpyObie
omnOku. be3ommbouno BeimonHeHo meHee 70% Bcex 3aJaHui.
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Tema 1.2 UHTerpasibHOE HCUYUCIEHUE

IIpakTnyeckas padora Ne 5

Borunciienne miomaaei miockux (puryp ¢ noMoumbio onpeaeJieHHOro HHTerpaJa.

Heab padoThi:
CdopmupoBaTh NpakTHUECKHE HABBIKH MO PEIICHHIO 3a/1a4 JAHHOM TEMBI.
Beimosinue padory, Bel Oynere:
ymemy:
—  ONPEIEINATH ATalbl PEUICHUS 3a1a4u
— BBIYUCIIATH 3HAYEHUS T€OMETPUUECKUX BEIUUNH
— BBIMIOJIHATH TOYHBIC PAcUeThI IIIOMIaAeH (GUryp HePaBUIHLHON (hOPMBI
MarepuajibHoe o0ecnieyeHue:
— KOMIUIEKT Y4eOHO-HArJISTHBIX TOCOOMH ISl HHAUBUIYaJbHBIX JOMAIIHUX paldoT;
— KOMIUIEKT JUAAKTUYECKOTO Pa3aTOYHOI0 MaTepHuaa.
3ananue:
Haiitu tutomaay miockux Guryp, orpaHnYeHHBIX JIHHUSMU:
a) y=x2+1, y=0, x=1jx=4;

b) y=lhx,yv=0x=Lx=e.

)
¢ Y =xhr=4
ITopsinok BbINOJIHEHHA PadOTHI:
1. [IpounTaTh 3a/1a4y U OTPEACITUTH CIIOCO0 €€ PEUICHHUSI.
2. IlpumenuTs hopMyiTy UHTETPATBHOTO UCUUCIICHUS IS pELIEHUS 3a/1auH.
3. 3anucarh OTBET.

Xon paboTsi:

[Ipumep 1.
Haiitu  momans  ¢urypsl,
OTpaHUYEeHHOU JMHUSMHA

v =x2,}r= Ox=1,x = 2.
Pemenue. [Toctpoum ¢urypy Ha

KOOpPJIMHATHOW TIOCKOCTU. Bot
HCKOMaAsI IJIOIIAb:

@

o
o
>

5= [ g()de = [ gl




b
s=fﬂ@u=n@m=ﬂw—m@

¥ Oro obmas Qopmyna. KoHkpeTHO K Hamemy cliydal OHa

IMpUMCHUMA TaK:

[Ipenenbl nHTErpUPOBAHUS a=1b=2f(x)= x‘.

5= [[xtdx =% =5(2° — 17) 3

3
0 1/7‘2 7

y=0 Orger; B

[Tpumep 2.

o . v=sinx,y=0x=0 x=m.
Haiitu miomans ¢urypsl, orpaHu4eHHON JIMHUSMU - -

Pemenue: [Toctpoum durypy Ha KOOPAUHATHOM MIOCKOCTH.
vyv=sinx,y=0x=0 x=m

®durypa, OrpaHU4CHHAs] JINHASIMU ~
-]

. 5= [ Fedx = FIE = FB) - F(@)
dopmyina Ta ke camas: @

a=0b=mf(x) =sinx

B nHamem ciyuae HUrak, Hamo HaWTH

OHpCI[CJ'IGHHBIf/'I HHTCTpal

¥ =8in{x)
S= f: sinxdx = (—cosx)|] = —cosw — (— wsoj:-(-l)+1:1+1=2.

Hckomas tutomaap HaifieHa, U OTBET MOJIy4CH.
0 1},=.3/7| = * Ortser: 2
[Ipumep 3. Haitmu naowyadw ¢uzypul, ocpanuuennoi

1
y==,¥y=0x=1, x=
JUHUAMU ®
Pemenue. [Toctpoum urypy Ha KOOpAMHATHOH MITOCKOCTH.
v [Tnomane Gurypsl, orpaHUUEHHOM
i
y==.vy=0x=1 x=12
JINHUSIMU ®
dopmyna IS IO Ta )Ke camas:
b
5= [ faax=FGIR = F®) - F(@)
1
K= : 1
x2 a=1b=2f(x)==
B HaIeM ciryqae #
= x _opldx  p2 g, xR, 1.1 1
L 5_.rlxz_.r1x dx_l:—j_:l |1_ Ill_ 2+1_2
1
Ortser: *
=—x?+4x,y=0.

g g y
[Ipumep 4. Haiimu naowiads puzyput, o2panuuennon iuHuamu -
Pemenne. CxemaTuyecky n306pasum mapaGony ¥ = % T Kopunx; =0 nx; = 4,

IapaGoma ¥ = ~* * 4«
b
Y s= [ Feaac=reo = F) - F@)
- i s 2 4 a
[ = St I
PUMEHHUM HM3BECTHYIO hopmyny @
. v=—x"+4x
W npumennm ee 1iisi TaHHOW (YHKINU - U TIpe/IeioB

WHTErpUPOBAHUS
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a=0,b=4

]
= [ andr = (-3t = (el = (T2 4 0= =
—64+56
3 3 Hckomas [UIOIIAAb

s==
3

32

(o]

HaiaeHa.
32
Orser: *

B NpeAbIAYIIUX 3aaadax Ijaomanb 06pa3031313anac1; C IIOMOUIBIO PA3HBIX KPUBLIX, HO 3Ta INIOIIAAb

x o
HAXOJWJIach HaJl OCBIO ~ . B cienyromieit 3amaue Ha000pOT.
[Ipumep 5. Cnyuaii, ecnu guzypa naxooumces noo ocvro: Haitmu niouwiade ghuzypul, ocpanuyennoii

aunuamu Y = SMEY = D,xe[ﬂ,z’n]_

Vv =sinx
Pemenwue. [TocmoTpum, uto 310 3a durypa. I'papuk - B Mpe/iesiax OT T JO 27 PacloI0oXKeH

mox ocero OX .
1. CHavanma BBIYUCIIIEM OIPEACICHHBIA WHTETpal OT T JO 27 OT IOJBIHTErPATHHON (YHKIIHH
y =sinx
Hano naittu nepBooGpaszHnyro.
ITo Tabnuie eEpBOOOPA3HBIX: [sinxdx = —cosx +¢
§= [Fsinxdx= (—cosx I" = —cos2m — (—cosm
I (- )z ( )=1.1=22.

2. yis TOro 94TOOBI HAWTH TUIOIIA/TH, HAJIO B3ATh MOJYJIb S=1-2l=,

Otser: 2.

[Mpumep 6. Odwuil cryyaii 015 HAx0HCOeHUs NAOWAOU NIOCKOU (huypbl, 0CPAHUYEHHOU 08YMsL

KPUBLLMU.

Crenyromiee yclo)KHEHHE — HCKOMasI IIJIOMIAIh PACTION0KEHA MY IBYMS KPUBBIMH. A IMEHHO:

Haiitu miomans Gpurypsl, orpaHUYeHHON TMHUAMEU

y =),y = g(x),x = a,x = b,g(x) < f(x)

[Tnomane burypsi, OTpaHUYEHHOM JTUHUSMU
=flx).y=glx).x=ax=bg(x) = f(x)

Pemenne. Utak, miomaab o0pa3yroT 2 KpUBBIE, OJIHA U3 HUX MOXKET

HAXOIUTHCS 1O OChbo OX.

Kakum o0pa3om Mbl OyzieM pemaTh 3Ty 3a1ady?

Bo-miepBbIX, MBI MOXKEM CIABUHYTH (PUTYpPYy Ha TAKOE MOJIOKUTEIEHOE

m X
® , UTO I101Iaab HaXO0JUTCsA Had OCBIO

L]

CnBur ¢urypsl, 3aTeM MBI
ONpPEACICHHBI HMHTErpal H
IUION[aJb  paBHA  Pa3sHOCTH

= f(x)

. v
KpUBOH . MHUHYC

x
KpHUBOU y=4( :]
*x  YME€eM HaXOIWTh.

BO3bBMEM COOTBETCTBYIOIINI
HannmeM 1uIomans. Mckomas
JIBYX TUJIOIIA/ICH.

IInomane o BEPXHEMN

ILIOIIAb O HIDKHEN
Ka>1<11y10 u3 nnomaz[en MEI

A
ot

' y=gix}+m
:
:

s—f(f(x3+m3dx ftg(x3+m)dx f(f?mm a(x) —m)dx

- f (F) — g(x) )dx

a
[Ipumep 6. Haiitmu naowiaow ¢puzypul, ocpanuuennyio iuHuamu
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y=—x"t+4dxuy=x

Pemenue. /[ Havama moctpouM rpaduKu dTUX JUHUA U TIOMMEM, TJ€ Ta IJIOMaab, KOTOPYIO HaM
Hazno uckarb. ['paduk kBagpatmunoil QyHkimu — mapabona. Kopuu — 0, 4, BerBu BHH3. ['paduk
npsIMOM Y = X — OMCCeKTpuca MepBOro KOOPAMHATHOTO yriia. BoT miomanb, KOTOPYIO HaJl0 HalWTH:
Ho s 3Toro cHauana Hajjo HalTH TOYKYU IEPECEUEHUS U PEIUUTh CTAHJAPTHYIO 3a7a4y.
¥ 1. Haxoaum Touku niepecedeHus. [ 3TOro peniaeM CUCTEMY:
y=x {}r = —x% 1 4x

V=x

Orcrosa nonyyaeM KBaJipaTHOE YPaBHEHUE OTHOCUTENBHO X:
—x“+ 4x=x

100 x x—3x=0

x=0,x=3

Mpbl Hamum X, TO €CTb, INpEAENbl HMHTEIPUPOBAaHUA. OJTO IEpBOE BaxkHOe nelcTBue. Tenepn
CTaHIApTHOE JEHCTBHUE:

2 3 2

5 5= f;(—x2+ 4x—xjdx: f;(—x2 +3xjdx:—3;—s+ s 3= (—£+ M)—D ==27 (———)=27 (—)=%

Ortser: 4,5
[pumep 7. Cryuaii, koeda wacme naowadu NAOCKoU gueypst rexcum nood ocvio. HalTu mioman
burypsl, orpaHU4eHHON JIMHUSIMU

¥ = 3x

y=4—x%,)
Pemenne. CHavana mocTpouM rpauku, MOCMOTPUM, KaKylo IUIONa/b HaM HYXHO HalTu. Ilepas
¢ynkuus — napabosa, BeTBU BHU3. ['paduk BTOpoi (yHKIMM — mpsiMas guHMs. EcTb 1Be Touku
nepecedeHusl, UX MpHUJIETCS HANTH, a MMEHHO B3AThb IpeAeibl MHTErpUPOBAaHUSA, W Torga Oynem

peuiaTh 3a/av4y M0 3HAKOMOMY HaM IlJIaHYy.

. y=4—x%,y = 3x
[Tnomanp ¢Gurypsl, orpaHUuYEHHON JTUHUSIMH - -

[lepBoe neiicTBUE — HAWTH TIpEIEIbl HHTETPUPOBAHUS U BTOPOC —
y=3x HAWTH IUIOMIAIb.

¥

{}r=4—x2

o Vv = 3x
[Ipenensl UHTErpupPOBaHUS HAWJEM U3 CUCTEMBI =~ -

« 3x=4—x?

x4+ 3x—4=0

x=—4x=1

To €CTh, IPCACIIbI UHTCTPUPOBAHU HalJICHEL.

z - i 1_38 B4 316

65 3 44%6—65%2—3x3 164—139 125 5
=(4+16+24)———=-= = =——=20-
3 2 6 6 6 6

5
202
OrBer: ¢

®opma npeacTaBieHus pe3yabTara:
HpeI[OCTaBI/ITB BBITTIOJIHCHHBIC 3alaHUA B TCTPpAAN AJId MPAKTHICCKUX pa60T.
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Kpurepum ouenku:
- «OTnuyHO» - yMeHHs C(OPMHUPOBAHBI, BCE 3aJaHUs BBINOJHEHBI NPAaBUWIBHO, 0€3

apudmMeTHuecKux OomuboK, pereHne 0hopMICHO aKKYPaTHO, ¢ HEOOXOIUMBIMH 0OOCHOBAHHSIMH.

—  «Xopomo» - HEKOTOphle yMEHHUsi CPOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBINOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BBIMOJIHEHBI ¢ omnOKamu. bezommbouyno BeimonHeno 80-89
% Bcex 3a/1aHuH.

—  «YIOBJIICTBOPUTEIHLHO» - HEOOXOJWMBICE YMEHHS B OCHOBHOM C(HOpMHUpPOBaHBHI,
OOJBIIMHCTBO  3aJaHUI BBITIOJHEHO, HEKOTOPBIC W3 BBIMIOJHEHHBIX 3aJaHU COACpPKAT OIIMOKH.
Be3ommbouyno BeimonueHo 70-79 % Bcex 3amaHuid.

—  «HeynoBneTBOpHUTENBHO» - TEOPETHYECKOE COJCpKaHME Kypca HE OCBOCHO,
HEOOXOIMMBbIE YMEHHS He C(HOPMHUpPOBAHbBI, BBINIOJIHECHHBIC YYeOHBIC 3aJlaHUS COIEp)KaT TpyObIe
omnOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3aaaHuil.

Tema 1.2 UHTerpajbHoe HcUHCIeHHE

IIpakTuyeckasi padora Ne 6
du3nyecKHe NPUI0KEHHUs ONpPeIeIeHHOT0 HHTErpasia.

ILeab pa0doThl: HayuuThCs pellaTh (PU3MUECKHE U TEXHUYECKUE 3a/laud C IMPUMEHEHUEM
QG pepeHaTIbLHOT0 U HHTETPATHHOTO HCYHCIICHHUS.
Boinosinus pa6orty, Bel Oynere:
YMETh!
—  aHaJIM3UPOBATh 33Jauy WIH MPOOJIEMY U BBIIEIATH €€ COCTaBHBIC YaCTH
— pemath NpUKIaJHBIE 337aYdl C HCIOJb30BAHUEM 3JIEMEHTOB AU(PepeHInaIbHOro U
MHTETPAJIbHOTO UCUUCIICHUH;
MarepunanbHoe obecnieyeHue:
Pa3znarounslii Matepual (KapTOUKH C 3a/1aHUSMU ), TAOJIULIBI HHTETPAJIOB.

3ananmne:
1. Haiinure myTh, MIpOWJEHHBIA TOYKOW OT Hayala ABM)KEHHUS 10 €€ OCTAaHOBKH, 3HAsl CKOPOCTh €€

npﬂMonHHeI‘/'IHOFO NIBWKEHUSA v = 18t — 67,

2. Haiimute nyTh, NPOWIEHHBIA TOYKOM 3a YETBEPTYHO CEKyHAY, 3Has CKOPOCTb €€
npﬂMonHHeI‘/'IHOFO NIBWKEHUSA v = 3t — 2t — 3,

3. Cuna ympyroctu npyxuHsl, pactsHytoid Ha 0,05 M, paBHa 3H. Kakyto paboty Hano
IIPOU3BECTH, YTOOBI PACTAHYTh NPy HUHY Ha 3TH 0,05M?

4. Kakyto paboTy Haj0 3aTpaTuTh, 4TOOBI pacTsIHYTh NpyxkuHy Ha 0,05M, ecnu cuna 100H
pactsarusaet npyxuny Ha 0,01m.

5. OnpenenuTs CUITy JaBIEHHUS BOJBI HA CTEHKY IILII03a, JUIMHA KoToporo 20 M, a BeIcoTa 5
M (cumuTasl IUTI03 JJOBEPXY 3aIll0JIHEHHBIM BOJOM).

IHopsinok BbINMOIHEHHs PA0OTHI:

1. IlpounTats 3a7a4y U ONPEAETUTH CIIOCOO €€ peIIeHHs.

2. [lpumenuTs GopMyITy HHTETPAILHOTO UCUMCIICHUS ISl pELICHUS 3a/1auH.
3. 3amucaTh OTBET.

Xox paboTsrI:

IIyThb, npoiiieHHBIH TEJIOM

[TycTh MarepualibHas TOYKa TEpEeMeEIIaeTcs MO MPSMON C TEPEeMEHHOW CKOpPOCTBhIO V=V(t).
Haiinem nyTh S, npoieHHBIN €10 32 MPOMEKYTOK BPEMEHH OT t1 110 t).
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W3 ¢pu3udeckoro cMpIciia MPOU3BOIHON M3BECTHO, YTO NPU JIBWKCHUU TOYKH B OJHOM HAIpPaBICHHUU
«CKOPOCTh NPSIMOJHMHEHHOr0 IBMKEHHMsA paBHA IPOM3BOAHOM OT IYTM IIO BPEMEHU», T. €
e = ﬁi Orcrona crnenyer, uro dS = v(t)dt. UaTerpupys monxydeHHOE paBEHCTBO B Mpeeaax OT
t2
S= f ot} dt.

{1 mo tp, mosryyaem [
ITycts MaTepuanbHasi TOUKa EPEMEIaeTCs BIOJIb OCH OX O] JEHCTBUEM MIEPEMEHHOM CHIIBI F = F(x),
HalpaBJICHHOW TapauienbHO ocu. Torma pabota, mpousBenéHHas cuiiod F mpu nepemenieHuH

TOYKHU U3 IIOJOKECHUI X =ad B IIOJOXKCHHUE x=b (a < b) BBIYUCIIACTCA 110 (bOpMy.]'Iel
b
A= j F (x)dx
a

Boruncienue padoThl ¢ IOMOLIBIO ONPeAeIéHHOT0 HHTErpaJa.
IlycTs O IE€HCTBHEM HEKOTOPOMW CHUIIBI f&) MarepuanbHas Touka M ABMXKETCS IO NPSAMOU B

HanpapjieHun ocu O, TpebyeTcs HalTH paboTy, mpousBenéHHyo cuoit () IIpYU IIEpEMEIEHUN
TOYKM M U3 nonoxeHus *~*1 B MOJI0KEHHE * ~ 2,
1)  Ecmu cuna nocrossna /=% 1o paboTa BeIpaxkaeTcs cleayromum oopasom 4= Fhra =)

A= _|=,-"Ifx'_|1'x
2) Eciu cuna nepeMeHHast BEJIMYUHA, TO "

OmnpenesieHue CHJIbI IaBJIEHHUS KUAKOCTH HA BEPTUKAJIBHO PACHOI0KEHHYIO IUVIACTHUHKY.
W3 ¢usuku u3BecTHO, uTO cuja P naBneHus >XKUIKOCTH Ha TOPU3OHTAIBHO PACIIOJIOKEHHYIO
TUIONIANIKY S, rIyOMHa MOTPYKEeHUs KOTOpoi paBHa h, onpenensiercs o Gopmye:
P =98lyhs ‘:‘1’), e ¥ — mIoTHOCTD KUIKOCTH.
b

P= 9,81VJ‘ xy dx (5).
a

Ecnu BepxHUil Kpail MIIaCTUHKK COBIA/AET C MOBEPXHOCTHIO XKUIKOCTH, TO a=0 u Gopmyina (5)
PUMET BH]T

P= 9J81}/J‘ xy dx (5).

@

[MupuHa Ka)ka0W MOJIOCH 3aBUCUT OT (OPMBI IIJIACTUHKU U SBISAETCS (YHKIMEW TITyOHMHBI X
MOTPY’KEHHS JTAHHOMU IOJIOCHI.
JI1s m1acTUHKY OCTOSTHHOM MIMpHHBI Gopmyna (5) ynpoliaercs, T.K. 3Ty IMOCTOSHHYI0 MOXHO
BBIHECTH 3a 3HaK MHTErpaja:
b b bI _ a:
2

b
x2
P = 9,81]/J xydx = 9,81y}=j xdx = 9,8'1]/}-‘?J = 9,81yy
a

-4 o

IIpumep 1. 3apganue. Haiitu myTh, IpONACHHBIN TEIOM 3a 4 CEKyHABl OT Haydaja JABM)KECHUS,
ecim ckopocTh Tena v(t) = 10t + 2 (m/c).

Pemenne: Ecnam v(t)=10t+2 (M/c), TO myTh, IPOHACHHBII TeTOM OT Havana aBmxkeHus (t=0) 1o
KOHIIa 4-i1 CeKyH/Ibl, paBEH

4
s-/(1u+2)a-5c’ﬁ+u|:-w+s-aa (n).

OtBer. S = 88 (Mm).

IIpumep 2. Kakyro paboTy HYHO 3aTpaTUTh, 4TOObI pacTAHYTh npyxkuny Ha 0,05 M, ecnu cuna
100 H pactarusaet npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony I'yka ynpyras cuia, pacTAruBaromias npy>xuHy, NpornopiroHaIbHa 3TOMY
pacTsikeHuio X, T. €. F = kx, rne k — koadpdunment nponoprmonansHoctd. CoryiacHO yCIOBHUIO
3anaun, cuna F = 100 H pacrarusaet npyxuny Ha x = 0,01 m; cnenoBatensno, 100 = k*0,01, otkyna
k = 10000; cnegoBarensHo,F = 10000x.

Hckomast pabota Ha ocHOBaHUU (POPMYJIBI paBHA
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A= T 10000z de = 500020 = 12,5 (1Lx).
e
IIpumep 3. B Boay onyiieHa NpsAMOYTrojibHas IUIACTUHKA, PACIIOJIOKEHHAs BEpTHKaNbHO. Ee
TOpPU30HTANIbHASL CTOPOHA paBHA | M, BepTHKaibHas 2 M. Bepxusis ctopona Haxoautcs Ha riyoune 0,5
M. OnpenenuTs CUIly JaBJIEHUS BOJbI HA IIJIACTUHKY.
Pewenne:
3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 KO/ CnenoBarTennsHO,
o o a a 5
P = 9810 f;;: dx = 9810 fx dx = 9810 % Eg = 9810 @: 20430 (H).
z z = - BLINOJHUTE 3a0aHuA:
1. Haiitu paboTy nmpou3BoauMyto npu cxaTuu npyxunbl Ha 0,03 M, ecnu g cxarus e€ Ha 0,005 m
HYKHO NpUIIOKUTH cuiny B 10 H.
Ortser: 0,9 JIx.
2. Cuna ynpyroctu mnpyxuHsl, pactsaHyrod Ha 0,05 M, paBHa 3 H. Haiitu paboty, KoTOpyr0 Hano
MIPOM3BECTH, YTOOBI PACTAHYTH 3Ty NpYykuHY Ha 0,05 M
Otser: 0,075 Jx.
3. Macca cTepiKHS, PAcCIIONOXCHHOTO Ha OTpe3ke[0;3] , eclu IUIOTHOCTh 3ajaercs (yHKUUEH
p(x)=x*—3x, paBHa ...

4. Haiitu pa®oTy, KOTOPYIO HYKHO 3aTpaTUTh, YTOOBI pacTsaHyTh npyxuny Ha 0,05 m, ecnu cuna 100 H
pactsarusaetr npyxusy Ha 0,01 m
Otser: 125 JIx.

5. Beruucnuth paboTy, COBEPIIAEMYIO TIPHU CKATHH MPYXKUHBI HA 15 CM, €ClIi U3BECTHO, UTO JJIsl COKATUSA
npyxuHbl Ha 1 cM Heobxoauma cuna B 30 H.
Otser: 33,75 JIx.

6. Beruucauts paboTy, coBepinaemyro mpu cxatuu npyxunsl a 0,08 m, ecnu s cxxatus e€ Ha 0,01 M
HyxkHa Cupa B 25 H.

Otsert: 8 JIk.

7. Teno nBUXETCs MPSIMOIMHENHO CO CKOPOCTBIO v(t)=2t>—t+1 (M/c). HaiiTn myTs, mpoliieHHBIN 3a
nepssle 3 c.

Ortsert: 16,5 M.

8. Teno nBuxkeTcss MPAMOJIIMHENHO CO CKOPOCTBIO V(t)=2t+a(M/C). HallTM 3HaueHue mapamerpa a,

€CJIM U3BECTHO, YTO 3a MPOMEXYTOK BpeMeHu oT t, =0 o t, =2(c) Teno npouuio nyTs AITUHON
40 m.

OtBeT: a=18.

9. Teno aBuXkeTCS NPSAMOJIIMHENHO CO CKOPOCTBIO v(t) =12t —t?(M/c). HaliTu anuuy myTH, NpoiieHHOro
TEJIOM OT Hayaja MyTH, /10 €r0 OCTAaHOBKH.

VYkazaHue: B MOMEHTHI Ha4ajla ¥ OCTAHOBKH CKOPOCTh Te€Ja paBHA HYIIO.
OtBert: 288 M.

10. Haiitm myTh, NpOIIEHHBIM TOYKOM 3a TPETBIO CEKYHIy, 3Has CKOPOCTb €€ MpPSIMOJMHEHHOIO
JBIKEHHUS v(t) =3t> —2t—3 (M/C).

Otser: 11 M.

11. /IBa Tena Hayaqu OBUTAThCA MO MPAMOW B OJMH M TOT K€ MOMEHT M3 OJHON TOYKU B OJHOM
HAIpaBJICHUU. OJHO TEJO ABHIallOCh CO CKOPOCTBIO V,(t)=3t’+2t (M/C), APYroe cO CKOPOCTHIO
v,(t) =2t (M/C). OIIpEIETUTh PACCTOSIHUE MEXKTY TE€IaMH 4epe3 2 CEKyH/IBI.

Ortaert: 8M.

12. Macca cTepxHs, PacloONIOKEHHOr0 Ha OTpe3ke[0;2] , eclH IUIOTHOCTh 3ajaeTcs (yHKuuei
p(x)=6x” —3x, paBHa ...

2
. v(t) = (3t + &) . .
13. Teno ABMXKETCS MPSIMOJIMHEMHO CO CKOPOCTBIO . Torna myTh, NPONAECHHBIN TEIOM 3a

r=1 r=4

MMPOMCEIKYTOK BPEMCHU OT 0 , PaBCH ...

2
. o v(t)=(12r -3t
14. CkopocTh Tena, IBWKYIIETOCS NPSIMOJWHEWHO, 3amaercs (opmyiion ) =( ) (m/c).
Torna nnwHA MyTH, TPOHJICHHOTO TEJIOM OT Hadaya ero IBUKCHUS 10 OCTAHOBKH, paBHA ...
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IIpumep 4.1. Haiitu paGoTy, KOTOPYIO HY)KHO 3aTpaTUTh, YTOOBI pacTIHYTh Npykuny Ha 0,05 M, ecnu
cuna 100 H pactsrusaer npyxuny Ha 0,01 m
[To 3akony I'yka ympyras cuna F, pacTsaruparoluas npykKuHy, IpONOPIUOHAIBEHA STOMY PACTSKEHUIO
X, T.e. F=kx, rne k — koapdunuent nponopruonanpaoctd. Ilo ycnouo cuna F =100H
pacTAruBaeT MpyXKMUHY Ha x =0,01M, T.€. 100=k-0,01=k =10000. Torna F =kx=10000x .
Boruncnum pabory:
0,05 X2 0.05 0.05
A= [10000xdx = 100007 = 5000%*| " =5000-0,05° = 12,5 (Jbx)
0 0
OnpenenéHHbI HHTETPa MPUMEHSIOT Ui BBIYUCICHUS YT S MPSIMOJIMHEHHOTO IBUKEHUSI.

[Tyte S, mpoiIcHHBIN MaTepUaIbHONH TOYKOM 3a MPOMEXYTOK BpeMeHH oT t=a mo t=Db, paBen
OIpeNeIEHHOMY MHTETpally oT ckopocty V(t):

S= iv(t)dt

IIpumep 4.2. BoluncauTh NnyTh, NPONAECHHBIN TOYKON 3a 4 CEKyHIbl OT Hayajua JBU)KEHUS, €CIIU
CKOpPOCTB TOUKH v =2t+4 (M/C).

ITo ycnosuro: v(t)=2t+4,a=0,b=4.

2 4

4
Torna s :J(2t+4)dt:2% +4t]} =4% +4-4=32(M/c).
0

0

[EJ; 6] y
Ipumep 4.3. Macca crepikHsi, pacIioIOKEHHOTO Ha OTpe3Ke - ° 4, eciM IJIOTHOCTh 337aeTcs PyHKIUEeH
f 2
plx)=2x"+3
, paBHa ...
[a; b]
B kadectBe MOJCIIN CTCPIKHA NMPUHHUMACTCA OTPE30K ) Ha OoCHu OX, JJIMHA KOTOPOro COBIAaAacT C

v v (x)
AJIMHOU CTEPKHA U B KAXKIOHW TOYKE KOTOPOIo 3aJaHO 3HAYUCHUC IJIOTHOCTHU p . TOFI[a Maccy

m = _ifp(x)dx

CTEPIKHS MOYKHO BBIYMCIIMTE 1o bopmyne
6, 21 ° L
m=[2x +3)de=| g3 | =22 418=
) - 3 3

Vcrons3ys yeosue 3ajaun, nomyaum — 144 +18=162.

®opma npeacTaBieHUs: pe3yJabTaTa: BHIIOTHEHHAs paboTa.

Kpurepun ouenku:

— «Otnu4HO» - yMeHus cHOpMHpPOBaAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIIBLHO, 0€3
apudMeTHYeCKnX OMMUOOK, pemeHne 0ohOpPMIIEHO aKKypaTHO, C HEOOXOIMMBIMU 000CHOBAHUSIMH.

— «XOopoIIo» - HEKOTOpble yYMeHHUs CcHOpMHpPOBaHBI HEAOCTATOYHO, BCE 3a/laHUs
BBITIOJTHEHBI, HEKOTOPHIE BUBI 3aJJaHHUI BBIMIOIHEHBI ¢ omuOKaMu. bezomubouno BeimonHeHo 80-89
% Bcex 3a/1aHuH.

— «Y IOBIIETBOPUTETILHO» - HEOOXOAMMBIE YMEHHS B OCHOBHOM C(OpPMHpPOBAHBI,
OOJBIIMHCTBO 33JaHUI BBITIOJHEHO, HEKOTOPBIC W3 BBIMIOJHEHHBIX 3aJaHU COACpKAT OIIMOKH.
Besommbouno BeinonHeno 70-79 % Bcex 3amaHuii.
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- «HeynoBneTBOpUTENBbHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HEOOXOAMMBIE YMEHHUs He C(HOPMHUPOBAHBI, BBHINIOJHCHHBIE y4YeOHBIC 3aJaHUsl colaepkaT rpyObie
omm6Oku. be3ommbouno BeimonHeHo meHee 70% Bcex 3aJaHui.

Tema 2.1. DjieMeHTHI KOMOUHATOPUKH.

IIpakTuyeckasi padora Ne 7
Pemenne 3a1a4 HA OCHOBHbIE NOHATHS KOMOMHATOPUKH

Ileab padoThI: OCMBICIUTH OCHOBHBIE MOHSATHS KOMOMHATOPHUKH, HAYYMTbCA OTIMYATh OIHY
BBIOOPKY OT JPYroif, IpUMEHSTH (HOPMYJIBI ISl X HAXOXKIACHUSI.

Boinosinus pa6ory, Bel Oynere:
YMETB:
— pemarb 3a4a4d  Ha BBIYKUCICHUE BEPOATHOCTH C HCIOJb30BAHUEM DJIEMEHTOB
KOMOWHATOPHKHU
MarepunanbHoe obecnieyeHue:
WuauBuyanbHble 3a1aHNs], KOHCIEKThI JICKIIH.

3aganme:

1. B copeBHoBanusax yuactByer 10 uenoBek, Tpoe W3 HUX 3aiimyr l-e, 2-e u 3-e mecTo.
CKOJIBKO CYIIECTBYET pa3IMyYHbIX BAPUAHTOB ?

2. W3 rpynmbl, B KOTOpo#l yuuTcs 12 yenoBek, HEOOXOAMMO BBIOpATh 3 4eIOBEKAa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3MyuHbIX CHOCOOOB TaKOro BhIOOpA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI § KHHUT PAa3IUYHBIX aBTOPOB. CKOJIIBKO CIIOCOOOB MMEETCS
IUIsl PACCTAHOBKH 3TUX KHUT B pa3HOM Hopsiike?

ITopsinok BbINOJIHEHHS PadOTHI:

1. Onpenenure Buj BIOOPKU O€3 TOBTOPEHHUS.

2. BpiGepeTe COOTBETCTBYIOLIYIO (POPMYITY AJIst BEIYUCIEHHS] BOZMOKHBIX KOMOMHAIIUIA.
3. IlpousBennTe BHIYUCICHUS, HCIIONB3YSI TOHATHE (paKTOpHAIA.

Xon paboTsl:

B ocHoBe pemienus 3a1a4 Ha KOMOMHATOPUKY JIEKaT JBa MpaBuia:

1.Ilpasuno cnoxcenusn. Ecniyu HEKOTOPBIN 3J1IEMEHT A MOXKHO BbIOpaTh M crocobamu, a Apyroi
aneMeHT B —Ncmocobamu, HCKITIOYAOIUME IPYT APYTa, TO BEIOOP KaKOTO-HUOYIb OJHOTO M3 dTHX
aneMeHTOB( 1160 A, 1160 B ) MOKHO OCYILIECTBUTH M+ N croco0amH.

2.1lIpasuno ymnosrcenun. Ecnm HEKOTOPHIHM 3JIeMEHT A MOKHO BBIOpaTh M criocobamu U eciiu
rociie KaX/10ro Takoro BeIOOpa 3eMeHT B MoxkHO BeIOpaTh N crioco0amu, TO BIOOp Hapbl
anemeHToB (A, B) B ykazaHHOM TOpsIKE MOXKHO OCYIIECTBUTH M- N criocobamu.

3aoaual. ITpu hopMUPOBAHUH IKUTIAKA KOCMUIECKOTO KOopabiis umeercs: 10 mpeTeHIeHTOB Ha
1oCT KoMaHAMpa,20 IPEeTeHIEHTOB Ha MOCT OOPTHUH)KEHEPa,25 MPETEeHIEHTOB Ha MOCT KOCMOHABTa-
uccienoparens. CKOIbKUMU cIoco0aMu MOKHO BBIOPATh OJIHY U3 KaHAMIATYp Ha MOCT KOMaHIupa,
Wi O0pTUHXKEHEPa, UM KOCMOHABTA-HUCCIIeA0BATENs?

Pewenue. T1o mpaBmiry cymmsr cymectByet 10+20+25=55cnoco60oB BeIOOpa 0THOM U3
KaHAMJATYD.

3aoaua2.B cTo0BOI IPEAIAratoT 1Ba PA3IMYHBIX NEPBBIX : &, ¥ 8, ;TPH Pa3IHMIHBIX BTOPBIX
omrona: by, b,, b, n nBa paznmmunbx mecepra: €, u C,. CKOJIBKO pa3IMIHBIX 00€I0B U3 TPeX OO
MOXET BbIOpaTh NOKyNaTesb?
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Pewenue. TlepBoe 6111010 MOKHO BBIOpATh IBYMs CIIOCOOaMH, BTOPOE 01010 MOYKHO BBIOpATh
TpeMsl CrIoco0aMu, TPEThe OO0 MOKHO JIByMs criocobamu. [1o mpaBmily yMHOKEHHUSI CYIIECTBYET
2x3x2=12 cnoco0OoB BeIOpaTh 00€/ U3 TPEX OJIFOI.

3. Iloomnorcecmea n- muoxicecme(coeournenus).
Jns HaxoxaeHus k — IIOJIMHOKECTB HEKOTOPOro N —MHOXKECTBA HY)KHO BBIOpaTh K m3Nero

9JIEMEHTOB (II03TOMY YacTO TOBOPAT O 8vibopke K amemenToB u3 N —snementos). [Ipo BeiOpanHble K
U3 N pa3IuyHbIX 3JIEMEHTOB MPUHATO TOBOPUTH, YTO OHU O0OPa3yIOT COeMHEHUE U3 N 3JIEMEHTOB IO
K .Coeounenue-cobuparenibHplii TEpMUH KOMOMHATOPMKH. B 3aBHCHMMOCTH  OT TOro, MMEET JIU
3Ha4YEHHE MOPSI0K FJIEMEHTOB B COCIMHEHUH WM HET, a TAKXKE OT TOT0, BXOASAT B COEAMHEHUE Bce N
3JIEMEHTOB WJIM TOJBKO YacTh MX, PAa3IMYalOT TPU BUJA COCAUHECHUN: nHepecmanosKu, pameuienus,
couemanus.

Ilepecmanosku.

[lepecranoBKaMu K3 N —3JEMEHTOB Ha3bIBAIOTCA TaKHE COCAMHEHMS U3 N —3JIEMEHTOB, KOTOPbHIE
OTJIMYAIOTCSI IPYT OT IpYyTra TOJBKO IOPSIAKOM PACIIONOKEHHSI 3JIEMEHTOB.

O6o3nauenue: P, =n!

Pazmewenus.

Pa3zmemienusamMu u3 N —31€MEHTOB HA3bIBAKOTCS TAKUE COEAUHEHUS, KAXKI0€ U3 KOTOPBIX COACPIKHUT
M BJIEMEHTOB, BRIOPAHHBIX M3 YKCJIA JAHHBIX N —3JIEMEHTOB, OTIUYAIOIINXCS JTUOO COCTAaBOM, JIHOO
MOPSIIKOM MX PACIOJIOKEHUS, JINOO U TEM , U JPYTUM.

n!
(n—m)!

3ameuanue. PaccMoTpeHHbIE paHee MepecTaHOBKHU — YACTHBIN CITydail pa3MeleHuit u3
N —3J1eMEHTOB 110 N —3JI€EMEHTOB.

O6Go3naueHue A" =

n!
—A"=_"_nl
P, =A, 3 n!
55440.
Couemanua.

CodeTaHUAMH U3 N- SIEMEHTOB 110 MHA3BIBAIOTCS TaKHE COCAUHCHNS, KOTOPBIC OTIINYAOTCA APYyT

OT JIpyTra XOTs Obl OJTHUM DJIIEMEHTOM.

(1

0603H21‘-IGHI/I€:':;'-::l =
m!in—m)!

1. KonoBslif 3aMOK OTKpBIBAETCS TIOCTIEI0BATENBHBIM HA0OPOM UeThIpEX pasHbIX 1udp. Tpedyercs
OTIPENIETTUTh YHCIIO BO3MOKHBIX KOJIOB, KOTOPBIE MOXHO IMO00paTh ISl 3TOTO 3aMKa.

Pemenue.

1.Bo3mosxnbIX 11M(p Beero necsatsb(1,2,3,4,5,6,7,8,9,0). Kaxxnas nabpanHas KOMOMHAIMS KOJa
OTIIMYAETCs OT APYTroi KoMOMHANUU XOTs Ob1 ogHOMU 1t poii(1,4,5,7 #2,4,5,7),mu60 nopsaKom
Habopa onuHakoBbIX udp(1,4,5,7#4,5,7,1),m03TOMY /17151 TOACUETA YUCITA BO3MOXKHBIX KOMOWHAITUH
KOJIOB HCIOJIb3yeM (OpMYITy YUCIIa Pa3MEIICHUN.

n!

2.dopMyJa pa3MelleHuii uMeeT Bum: A, = B namewm cnyqae n = 4 ,m = 10,

(n—m)!’
N 10! _10!_10-38-765432-1
3. Ipou3BoauM pacuér :Aj, = - =—= =10-9-8-7 = 5040
(10-4)! & E5-432-1
2.  CKOIBKO CYHIECTBYET CIOCOOOB BbIOOpA TPEX YENOBEK U3 AECITH?

Pemenue.
1. B maHHOM cllydae TpH BBIOOpPE JUTS HAC BaXKESH TOJIBKO COCTAB IO TPH YeJIOBEKa, MOPSIOK
BBIOOpA POJIM HE UTPAET, IO3TOMY B OTIIMYHE OT IMEPBOr0 MPUMEPA YUCIIO CIIOCOOOB MOJCUUTAEM TIO
dbopmysie coueTaHuM.
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2. ®opmyna couetanuii umeet Bud: L) = perT—— B namem ciyuae n=10, m=3.
10! 10! _71-8510
3:{1&—3}:_3:?:_3-:-1-?: =120.
3.CKOJBKO Pa3IUYHBIX YETHIPEX3HAUHBIX YMCET MOKHO cOCTaBUTh u3 uppl,2,3.4 9
i QpbI HE MOBTOPSIOTCS)?
Pewenue.

1.ITo ycinoBUIO TaHO MHOKECTBO M3 YETHIPEX IJIEMEHTOB, KOTOpbIE TpeOyeTcs
PacIoIOKUTh B ONPEIACIEHHOM MOPSAIKE. 3HAUUT, TpeOYyeTCs HAMTH KOJMYECTBO MEPECTAHOBOK UX
YEeTBIPEX IIIEMEHTOB.

2.®opMyIia nepecTaHOBOK U3 I —3JIEeMEHTOB umeet Bu:F, = n! B Hamem ciiydae n =4.

3.IIpousBeném pacuér: Py =4!=4- 3 -2 - 1=24.

3. TIpomsBoaum pacuét:Ci, =

®opMma npeacTaBieHUs pe3yJabTaTa: BHIIOIHEHHAs padoTa.

Kputepun ouenku:

- «OTnu4HO» - yMeHus cHopMHpOBaHBI, BCE 3aJaHHs BBINOJHEHBI MPaBUIIBHO, 0€3
apudmeTnyecKkux omuboK, perieHne opopMICHO aKKYpPaTHO, C HEOOXOUMBIMUA 0OOCHOBAHUSIMH.

- «Xopomio» - HEKOTOpble yMeHHUs CcHOpMHpPOBaHBI HEAOCTATOYHO, BCE 3a/laHus
BBITIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJJaHUH BBITIOJIHEHBI ¢ omrOkamu. bezommbouno BeimoaHeHo 80-89
% Bcex 3aJaHuH.

- «Y IOBIIETBOPUTETILHO» - HEOOXOAMMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHBI,
OOJILIITMHCTBO ~ 33JIaHWK BBIMOJTHEHO, HEKOTOPHIC M3 BBITOJHCHHBIX 3aJIaHUM COJEPIKAT OIIHMOKH.
Be3ommbouno Bemonueno 70-79 % Bcex 3amaHuii.

- «HeynoBneTBOPUTEIIBHO» - TEOPETHYECKOE COJEpPKaHHE Kypca HE OCBOEHO,
HEOOXOUMbIE yMEHUS HE CQOPMHUPOBAHBI, BBHIMOJHEHHBbIC Y4YeOHBIE 3aJaHUS COJAEpXKaT TpyOble
omnOku. be3ommbouyno BeimoaHeHo MeHee 70% Bcex 3amaHui.

Tema 2.2 JiieMeHTbI TeOPUM BEPOATHOCTEl 1 MaTeMaTH4YeCKOH CTATHCTHKHU

IIpakTnyeckas padora Ne 8
YucaoBble XapaKTEPUCTHKH BbIOOPKH

Leanb padoThl: paccCMOTPETh OT/ENbHbIE IPUMEPHI, XapaKTEPHbIE 111 BLIOOPOYHOIO METO/IA.
Beinosnus padory, Bel Oyaere:

YMETh:

— HaXOAWTh CTATUCTUYECKHE XaPaKTEPUCTUKH BHIOOPKU

— o OpMIISATH PE3YNIHTATHI TOUCKA

MarepunanbHoe obecniedenue: VHauBuAyanbHbIE 3aaHNs], KOHCIIEKTHI JIEKLIUH.

3ananue:

1. TTocTpoUTh MOJTUTOHBI YACTOT M OTHOCUTEIBHBIX YaCTOT MO PACHPEETICHUIO BHIOOPKH:

x| 2| 4] 7| 8] 9] 12
ni‘ plz‘ 2p2‘ pz‘ pzz‘ p3‘ 3ps

2. HOCTpOﬁTC TUCTOIPaAMMBI HaCTOT U OTHOCUTCIIBHBIX YaCTOT I10 PACIIPCACIICHUIO BBI60pKI/II

Ne
Hurepsan, Cymma gacToT
HHTEpPBA _
a Xi — Xi 41| BapuaHT HHTCpPBAJIA,N;
1 3-5 P1
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2 5_7 2p;
3 7-9 3ps
4 9-11 | P!

5 11-13 | 2p;

6 13-15 | 3p;

7 15-17 pP1+p2

3. [ls1 reHepaIbHO#M COBOKYITHOCTH, 33JIaHHOM paclpe/IeiCHUEM:
{ 5| 1¢ 19 2d 29 30 35

) 2|
pd 39 pPd 29 P 2

Haiimute TreHepalbHYI0 CpEIHIOK, T'CHEPaIbHYI0 JUCIIEPCUI0, TeHEepallbHOE CTaHAApTHOE

OTKJIOHEHHE, MOy, MEJIMAHY U pa3Max.

4.113 reHepanbHOM COBOKYITHOCTH C/ieJIaHa BbIOOpKa, 3a/laHHasi paclpe/ieICHUEM:
| 32 4 9 4 19 12 14

r‘ pi 2P‘ p:‘ plz‘ Ps‘ 2P3‘ p2+p.

Haiiti BBIOOpOUHYIO CpeliHIOI0 BHIOOPOYHBIE AMCIIEPCHIO U CTaHAapTHOE OoTkiIoHeHue. OOparure

BHUMaHHE: P1 = uncity OykB B Bamrem nmenw;p,= unciny OykB B Bamieir gpamunmm;ps= uncity OykB
B uMeHH Baitero orra.

IMopsi10K BHINOJHEHUS PA0GOTHI:

1 TIpounTaB ycioBue MPeUIOKEHHOM 3aa4H , 10 KOHCIIEKTY JIEKIIMU HAlIUTe COOTBETCTBYIOIIUE
bopMyIbI.

2.IlpuMeHuTE NEKIMOHHBIN TEOPETUYECKUI MaTeprai JJIs pelIeHus] KaKIoH 3a/1a4H.

3 B cmyyae HEOOXOAMMOCTH  TPEICTaBUTH TEOMETPUYECKYI0 HMHTEPIPETANUI0 YHCIOBBIX
XapaKTEPUCTHK. BEIOOPKH.

Xoa pa6oThl:

1. 3amaHo pacnpeneneHue 4acToT BEIOOPKU:
X 94 6 1§ 1.
n| 3

CocTaBUTh pacnpe/ieICHHe OTHOCUTEIILHBIX YacTOT.
Onpenenum cHadajga 00beM BEIOOPKH:

N=3+10+7+5=25.

n.
Haiiziem oTHOCHTENIBHBIC YaCTOTHI 1O hopMyae W, = —:
n

W, =i=0,12; W, =£=0,40;W3 =l:O!ZS;W4 =£:0,20,
25 25 25 25
CrnenoBaTeiabHO,
xi| 2| 6 14 15

wi| 01 04 02 02
Kontpons: 0,12+0,40+0,28+0,20=1.
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2.. Ilo pe3ynbpTaram npumepa 1 MOCTPOUTH MOJIUTOHBI YACTOT U OTHOCUTENIBHBIX YaCTOT.
Pemienne. OTO6pa3uB Ha MIIOCKOCTH TOYKH ¢ KoopauHatamu (X;,N;) ¥ COeIMHUB UX OTpe3Kamu,

IMOJIYYHUM IIOJIMT'OH 4aCTOT:

N}
10 P
7 /
5
3 c
2 6 12 15 Xi

AHAJIOTMYHO MOCTPOMM TIOJIUIOH 110 Toukam (X;,W,)
Wi}

0,40 7

0,28 /
0,20 /
0,12 i

| -
I ’

3 Ioctpoiirrucrorpammydio crienyromemy cratficTiueckdRy pacifpeeneHuro:

Cymma
Ne HHTepf o ‘{aC};OT
MHTEpBaJa I[HH_HOH BApUAHT
h=5 n
1 5-10 4
2 10-15 6
3 15-20 16
4 20-25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenwue. [Ipexe Bcero, onpeneanm 00beM BEIOOPKHU:

N=4+6+16+36+24+10+4=100.
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ITo n3BecTHBIM CyMMaM YaCTOT BApUaHT paCcCYUTACM IJIOTHOCTb YaCTOTHI IO MHTCPBAJIAM:

[Ino

[InoTHOCTH No | THOCTB

No HqaCTOThI UH qacToT
HHTEpBaIa n; teppa| Pl
F na ni
h

1 0,2 5 4,8

2 1,2 6 2,0

3 3,2 7 0,8

4 7,2

N300pa3um 1osryyeHHbIH pe3ysbTar:

P N W b 01O N
!
T

l -
-

5 10 15 20 25 30 35 40 X

4. Haiinute CTaTUCTUYECKHE OILEHKH TEeHEPaJbHONW COBOKYIMHOCTH, 3aJlaHHOW CJIEAYIOIIUM

BAapHAllMOHHBIM pPAOOM:

papuarrax | 4 4
§

gactora N; |

=
1)

Pemenune. Onpenenum 06beM COBOKYITHOCTH:

N, =8+9+10+3=30.

Haiinem renepalibHy10 CpeIHION0:
8-2+9-4+10-5+3-6 _
30

4.

Xr

. oy 2
Jlns BBIYMCIEHHS —TeHepalbHOM jucmepenn  ucmonbsyem  ¢opmyny Dp =X*°

Ornpenenum CpeaHIO KBaIpaToB:
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—5 8:2°+49.4°+10-5° +3.6°
Xr = 30

=178.

Takum o6pasom, D. =17,8— 4% =18,

[eHepasbHOE CTaHAAPTHOE OTKIOHeHUe: o = /D =18 =134,

OOBIYHO MMOJYYEHHBIX PE3YJIBTATOB JOCTATOUHO Ul IPAKTUYECKUX 3a1a4. OHaKO MOXKHO
HOJYYUTh JONOJHUTEIbHbIE XapaKTePUCTUKH [yl O0Jiee TOHKOM OLIEHKH I'eHepaIbHOM
cOoBOKynHOCTH. [IpuBenem ux:

Moxa Mo : HanOoJbIas 4yacToTa

Mo =10.
Menunana Me: BApUAIIMOHHBIN P ACTUTCS MOMOJIaM B TOUKE
Me=45.

Pa3max Bapuarmu R: B mpumepe X, = 6;X;, =2, moaromy
R=6-2=4.
5. I3 reHepanbHO COBOKYITHOCTH M3BJI€U€Ha BEIOOpKA

X 1] 2] 3 4 5.
N 92 94 10 10 10t

Haiinute craTuctTruecknue XapakTepUCTUKH BIOOPKHU.
Pemenue. Onpenenum 00beM BEIOOPKU:
n=92+94+103+105+106 =500.

Bri6opounas cpennss:

- 92-1+94-2+103-3+105-4+106-5

=182.
500

Xy
OHpeI[eJ'II/IM CPCAHIOI0 KBaJIpaTOB:

o7 92-1°+94-2% +103-3% +105- 4% +106 -5

X =1145.
500
Bri6opounas aucnepcust:
D, = X2 —(X, ) =1145-1,82? =814

Bb160po4HOE CTaHAaPTHOE OTKIOHEHUE:

oy =+/814 =285.
®opma npeacTaBjeHus pe3yJbTaTa: BBIOJHEHHAs padoTa.

Kpurepun ouenku:

—  «OrnnyHO» - yMeHus cHOpMHPOBaHBI, BCE 3aJaHMs BBINOJIHEHBI IPaBUIbHO, O€3

apudMeTHIeCKnX OMMOOK, pemeHne ohOpPMIIEHO aKKypaTHO, C HEOOXOIMMBIMU 000CHOBAHUSIMH.
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- «Xopomo» - HEKOTOpble yMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUJIbI 3aJJaHUH BBHITIOJIHEHBI ¢ omrOkamu. bezommbouno BeimoaHeHo 80-89
% Bcex 3aJJaHuH.

- «Y IOBJICTBOPUTEIILHO» - HEOOXOAMMBIE YMEHHSI B OCHOBHOM C(HOpPMHpPOBAHBI,
OOJILITMHCTBO ~ 33JIaHUK BBIMTOJHEHO, HEKOTOPHIC M3 BBIITOJHEHHBIX 3aJIaHUM COJEP)KAT OIIHMOKH.
Besommbouno BeinonHeHo 70-79 % Bcex 3amaHuii.

- «HeynoBneTBOPUTEIbHO» - TEOPETHYECKOE COJEp)KaHME Kypca HE OCBOEHO,
HEOOXOAMMBbIE YMEHHUs He C(HOPMHUPOBAHBI, BBHINOJHCHHBIE y4eOHBIC 3aJaHUsl coaepkaT rpyObie
ommOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3aJaHui.
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