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1 BBEJAEHUE

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

CoctaB u coaepxaHHe MPAKTHUECKUX 3aHATUN HaIpaBiIeHbl Ha peanusanuio DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO MPOPECCHOHATLHOTO 00Pa30BaHMUS.

Benymielt nuaakThyecko LENbIO0 MPAKTUYECKUX 3aHATUNH  sBisieTcs  (hopMHpoBaHHE
npo(heCCHOHANBHBIX TMPAKTUYCCKUX YMEHUW (YMEHHH BBIMOIHATH OMPEACIICHHBIC JICHWCTBUSA,
orepanuy, HeoOXOOuMbIe B TMOCIEAYIONIEM B MPOo(ecCHOHATBbHOM IEeSTeNbHOCTH) MM Y4eOHBIX
MPAKTUYECKUX YMEHMH peliath 3ajadd 10 MaTeMaTHKe, HEOOXOIMMBIX B IMOCIEAyoleld yueOHOM
JeSATEeIbHOCTH.

B coorBerctBHM C pabodeit mporpammoii ydeOHou mucnmmuiiHbel EH.01 «Maremarukay
MPEAYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aAHITHI.

B pe3ynbraTe ux BBINOIHEHUS, 00Yy4atOIUNCS TOKEH:

ymembw:

— BBIUMCIISTH 3HAUEHUS TEOMETPUUYECKUX BEJIIUYUH;
— pemaTh 3aJ1a4i Ha BIUMCIICHUE BEPOSITHOCTH C UCIIOJIb30BAHUEM JIEMEHTOB KOMOMHATOPUKHY;
— pemiate TNpPUKIATHBIE 3a7aud C HCIOJIb30BAHMEM JJIEMEHTOB JAu(@epeHuanbHoro U

MHTErPAJIILHOIO UCYUCIICHUM.

ConeprkaHne MPaKTUYECKUX 3aHATHHA OPHEHTHPOBAHO HA MOJAIOTOBKY OOYYAOIIMXCS K OCBOCHHIO
1po(heCCHOHATTHHOTO MOJTYJISI IPOTPaMMBI TIOATOTOBKH CITCIIHAIIMCTOB CPETHETO 3BEHA T10 CIICIUATLHOCTH U
OBJIAZICHUIO HPOheccCuOHaANbHOI KOMNEemeHyuell:

I1K 2.2. KoHTponupoBaTh KayeCTBO BBINOJIHEHUS PabOT MO TEXHUYECKOMY OOCIYKHBAHUIO U
PEMOHTY MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000PYOBAHHUS.

A Taxoxe GOPMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK 0l. Boibupates crmocoObl  pemieHust 3amad  IpoeCCHOHATBHON  1eATEIbHOCTH
MPUMEHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 02. OcymecTBisaTh MOKWCK, aHAIN3 M HMHTEpHpeTanuio UHPOpManuu, HEOOXOIAUMOM It
BBITNOJIHEHMS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

BreimmonHenne o0ydJaromuxcsi MpakTUYeCKUX padoT mo y4yeOHOW nuciuiuimHe «MareMaTukay
HaIpaBJIEHO Ha:

- 00001IeHNe, CUCTEeMAaTHU3alNI0, VYIIyOJIeHWe, 3aKperieHue, pa3BUTHE U JeTaIH3allHIo

MOJTyYEHHBIX TEOPETHUUECKUX 3HAHUH 10 KOHKPETHBIM TeMaM y4eOHON AUCIUTIIINHBL;

— dbopMHUpOBaHNE YMEHUW MPUMEHATH MOJTYYEHHBIC 3HAHUS Ha MPAKTUKE, peaTnu3aluio €ANHCTBA

MHTEJUIEKTYaJIbHON U MIPAKTUYECKOMN A TENbHOCTH;

- (hopMupoBaHHE U pa3BUTHE YMEHMI: HAOII01aTh, CPABHUBATH, COMIOCTABIISITh, AHAJIM3UPOBATD,

JIeJIaTh BBIBOAGI B OOOOIICHHS;

— BBIPA0OTKY TMPH PELICHUH MOCTaBICHHBIX 3a7au MpodeccHoHAbHO 3HAYMMBIX KayecTB, TAKHX

KaK CaMOCTOATENbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKASI HHUIIMATUBA.

[IpakTiueckne 3aHATHS TPOBOASTCS B paMKax COOTBETCTBYIOIIEH TEMBI, IIOCJE OCBOCHHS
JTMIAKTUYECKUX €TUHUII, KOTOphIe 00ECTIeUNBAIOT HATMYUE 3HAHUM, HEOOXOAUMBIX JIIS €€ BBITTOTHEHHSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.1 IndpepennuaibHoe ncuncjieHue

IIpakTnueckoe 3ansaTHe Nel
JudpdepeHunpoBanie CJIO0KHBIX QYHKIMM.

Lesb padoThI: HAYYUTHCS HAXOAUTH POU3BOIHBIC CIOKHBIX (DYHKIIUH.

Boinosnus padory, Bel Oyjaere:

YMETB:

— OHpCACIATH 3TAllbl PCUICHUA 3ada4n

— HAXOJUTh MPOU3BOJAHBIE (YHKIUH, HCHONB3YyS MNpaBuia aupdepeHIpoBaHUS U TaOIHILY
IMPOU3BOAHBIX

— HaXOJUTb IPOU3BOHBIE CIIOKHBIX (PYHKIIUH.

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

3apanue:
Tok, npoxooswuil uepes kamywxy ¢ unoykmusrnocmoio L, usmensiemes no zaxony i (t).
Haiimu 3/]C camounoyxyuu, eosHuxarowell 8 kamyuike 6 momenm t, eciu uHOYKmMueHoCmMy KamyuKu

dw . . .
onpeoensiemcsi no gopmyire L=——, 2de @ — macHumuwlll NOMOK, CO30A8AeMbI KAMYUKOL,
i

. A
umerowei W eumkos, a cpeonee 3nadenuu 3/[C camoundykyuu 3a epems At pasno _WTt’ 20e

AD — uzmenenue MAZHUMHO20 NOMOKA 34 MO epeML .

HaiiTun npou3Boanbie GyHKUMM
1. y=(5x% —2x)°

2. f(x) = 3sin(2x —7)
3. f(x) = arcsindx + arccos®x
4, flx) =logs (7x* =527+ 1)
5

—
. f':x:] — {‘J"I_ |1+El:l5.'t'

4/ 1-co3x

ITopsinok BbINOJIHEHHS PadOTHI:

1. Ompenenuts BUA GyHKIMU. BBecTH mpoMexyTOUHBINA apryMeHT.

2. Ompenennuth, KAKAMH TPaBUIaMH T PepeHIIMPOBaHUS HY)KHO BOCIIOJIB30BaThCS. [IpUMEHNTH
COOTBETCTBYIOILIEE IIPABUIIO.

3. Hcnonb3ys Tabiuiry mpou3BOIHBIX, HAUTH MPOU3BOIHBIC (PYHKIINH.

4. PackpbITh CKOOKH U IPUBECTH NOJOOHBIE, €CIIN ATO YIPOCTHUT 3aIMCh (DYHKIIHH.

Xoa padoThl:
Haiitu npon3BoaHbie (QyHKITHIA:

1 g(x) = (1—4x?)™
DyHKIMS ABISAETCA CIOKHOMN CTEIIeHHO. BBeieM mpoMexyTouHblif aprymenT u = 1 —4x?,
Jlns muddepeHmMpoBaHTs HyXHO BOCIIONIb30BaThCs hopmyoi (u™)' = nu™ ™t - u'
vy =10(1—4x%)%- (1 —4x?)" =10 (1 — 4x?)*(—8x)
= —80x(1 — 4x%)*?

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



DyHKIWSI OPEICTABISAET COOOU MPOM3BEICHUE ABYX CIOKHBIX TPUTOHOMETPUUCCKHUX (DYHKIIHA.
[TosToMy cHayaja BOCHOIb3yeMcs npaBuioM auddepenuupopanus (U -V) = U'V + UV’

1 1 1
fiix)= (sinix -cos2x) = (sinix]“cosl"c + sin Ex[cost]'

o o 1 o
BBezneM npoMexyTOUHbII apryMeHT : Ui IepBOi pyHKIMU U = < X, Ul BTOPOH (QPyHKIUH

U = 2x,

[Ipu nuddepeHMpoBaHUN UCIIOIB3YEM CIEAYIONTHE (HOPMYIIBL:
(sinu)’ = cosu -u',(cosu)’ = —sinuu'.

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

1 1y 1
=cos—x- (—x) - cos2x + sin—x - (—sin2x)
2 2 2
, 1 1 . .
- (2x)' =—cos—x - cos2x — 2sin—x - sin2x.
2 2 2
g3x+5x®
dy=—-—1-—
- logy(3+10x)

OyHKIMS MPEACTaBIsAET CO00M YacTHOE NBYX CIOXKHBIX (QyHKuuid. [losTromy cHauana
¥
v'v—uwr

'
u
BOCTIOJIb3YyeMCsl MPaBUIIOM Au(depeHIIUPOBAHUS (;) =

(2% log,(3 + 10x) — 2375 - (log,(3 + 10x))’
Y (log, (3 + 10x))?

-

BBe/ieM IPOMEXYTOUHBII apryMeHT : [UIsl IepBoii GyHKuu & = 3x + 5x° nys BTopoit hyHKIMM
u =3+ 10x,

[pu auddepeHIUpPOBaHNH UCTIONB3YEM CIIELYFOIIUE (POPMYIIBI:
(a*)' = a*lna - u', (log, u)' = L.y

ulna

X x% . X xT . -
p (2R rlog (34 10x) - 27 Y log (3410200
(log, (3+10x))°
- - - 2 »2 1
TEE In2 (3x4 557 ) log, (3+10x) —2¥ P58~ _(3:110x)

=

AEX e
2 - -
(2+100) inz

(log, (3+10x))"

- . 4yl i
ABXHEX T, A _mBX+sx® B
2 In2(3+10x) log, (3410x) -2 Torioa ime

(log, (3+10x))2 /

4. f(x) = arcsin Ex + arccos5x

DyHKIWS TIPECTABISIET COO0M CyMMY JIBYX CIIOKHBIX OOPATHBIX TPUTOHOMETPUYECKUX
dynxmumit. [TosToMy cHavaa BoCHosb3yeMcs TpaBiiioM auddepenmupoanusa(U + V) = U' + V',

"

3
fi(x)= (a:rcsingx) + (arccos5x)’



. . 3 .
BBeneM nmpoMeKyTOUHBIN apryMeHT : 1S TepBOil PyHKIUU 1 = - %, JUIs BTOPOH byHKIIUN

1w = 5=x,

[Tpu nuddepeHpoBaHIHN UCIIONB3YEM CIIEIYIOMHE GOPMYIIbI:

7 L — L . ! = — u
(arcsinu)’ = = (arccosu) =
() = - i)“ =L (2 )'_; =3 5
fi(x) (m“csmEx + (arccos5x) en. ~x e, (5x) = e
47 s 47 zEx®

5.f(x) = arccosV1 — e

OyHKIUS SABIAETCS CI0KHON 00paTHON TPUrOHOMETpHUYECKON. BBe1eM mpoMexyTouHbIi

apryment u = V1— e Jlng nuddepeHunpoBaHus HY>KHO BOCIIOIB30BATHCS (OPMYIIOi
wl

= _
(arccosu)’ = =
) ' 1 —
f(x)= [m"ccus\,"l ) = ——————— - (1 - Y
J1-(01-é")

[TpoMeKyTOUHBIN apryMEHT SIBISICTCS TAK)Ke CIIOKHON (yHKITMEH. BBeneM u it Hero HOBBIN
MIPOMEKYTOUHBIN apryMEHT
u=1—e*

st muddepeHIpOoBaHMS HY)KHO BOCIIOIB30BATHCS POPMYIIOH

!

' Tl
(Vu) =—
241
PE— 1 PE—
f'(x]=[arccasﬁ1—ez:‘) =— - -(1,,*1—&2"‘)
J1—(1—e¥)
1 1 .
= - f ] ) f ] '[:1—&‘1:]
Vi—1+4e¥ 2W1l—e=

1 1
=———(-2¢e%)
g% 21 —g2x

®opma npeacTaBieHus: pe3yJabTaTa: BHIIOJHEHHAs paboTa.

Kpurepun onenkn:

- «OTnu4HO» - yMeHHs chOpMHpOBaHBI, BCE 3aJaHUs BBINOJHEHbI MpPaBUIbHO, 0€3
apudMeTHIeCKnX OMMOO0K, pemeHne 0hOpMIICHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHUSIMH.

—  «Xopowo» - HEKOTOpble yMEHUs c(OpMHpOBaHBl HEJOCTATOYHO, BCE 3a/laHus
BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BBITTOJHEHBI C ommOKamu. bezommoboyno BeimomHeHo 80-89
% Bcex 3aaHuM.

—  «YIOBJIETBOPUTENBHO» - HEOOXOAWMBIE YMEHHS B OCHOBHOM C(OpPMHUPOBaHHI,
OOJBIIMHCTBO 33JaHUI BBIIIOJHEHO, HEKOTOpBIE U3 BBIMOJHEHHBIX 3aJaHUil coaepkaT OIIMOKH.
Besommbouno BeinonHeno 70-79 % Bcex 3amaHuii.

—  «HeynoBneTrBopuTenbHO» - TEOPETHYECKOE COAEpPXKAHUE Kypca HE OCBOEHO,
HEOOXOIUMbIE yYMEHHS He C(QOpPMHUPOBAHBI, BBHINOJIHEHHbIE Y4YeOHbIE 3a/JaHus COJEp)KaT TrpyObie
omnOku. be3ommbouno BeimonHeHO MeHee 70% Bcex 3a1aHui.

7



Tema 1.1 InddepeHnuanbHOe HCUHCTCHHE

IIpakTuyeckoe 3ansitue Ne 2
IIpuMeHeHne NPOU3BOAHOM K HCCJIeI0BAHUIO PYHKIM.

Lesb padoThl: HAYYUTHCS HCCIEI0BATH (DYHKIIMU C TIOMOIIBIO TIPOU3BOJHOM U CTPOUTH TPapUKH.
Boinosnus padory, Bel Oyjaere:
YMETh:
— aHAJIM3MPOBATH 33/1a4y WJIM MPOOIEMY U BBIJEIATH €€ COCTAaBHBIC YACTH
— OIpeneisaTh MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH C ITOMOIIBIO IPOU3BOTHOM;
— HaxOIUTh YKCTPEMyMbI ()yHKITUH;
MIPOBOAMTH HCCIIEIOBaHNE (PYHKIIMH O 00IIel cxeme;
— CTpouTh rpaduKku GyHKIUH, UCHIOIB3Ysl TPOBEIEHHOE HCCIIeI0OBAHNUE.
MarepuanbHoe olecneyeHue: WHIUBUAYAIbHbIE 3a/laHus, TAOIUIA MPOU3BOJHBIX, KOHCIEKTHI
JIEKIUH.
3ananue:
Yepe3 alfOMUHUCBYIO HIHHY HPSAMOYTOJIBHOTO cedeHus uHbl | mpomyckaroT Tok cuinoit 160A u

IUIOTHOCTRIO 1 . UToOBI mMHA HE neperpeiiachb, TCIIOOTAAYA JOJKHA OBITH KaK MOKHO 60]'[]5]_]_[6,

2
MM

T.€. IIMHA JOJDKHA MMETh OOKOBYIO NMOBEpXHOCTb. HallTH pa3mephl ceyeHHs IIMHBI, IPU KOTOPBIX
OOKOBasi MOBEPXHOCTh IIMHBI MaKCHUMajlbHa, €CIM MO0 KOHCTPYKTUBHBIM COOOpakeHUsIM TpeOyercs,
4yTOOBI TOJIIIMHA IIMHBI 3aKJII0YANIACh B Mpeaenax oT 4 10 8 MM.

HccnenoBath QyHKIHIO 1O OOIIEH cXeMe U MOCTPOUTH €€ TpaduK:
1. fix) = 53 — 35,
2. flad =

2oy

Iopsinok BbINOJIHEHUS PA0OTHI:

1. BHumaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHMUSL.

2. Tlonp3ysiCh KOHCTHEKTOM JIEKIHH, MOAOEepUTE HYXHYIO (OpMYyIly MM COOTBETCTBYIOIIEE
YCIIOBHE JIJISl PEILICHUS 3aa4H.

Xox padoTsr:
OO6mas cxema ucciue0BaHus (PyHKIHHA.

1. Haiitu obnacts onpenesnenust GpyHkuuuD (y).

2. Haiitu (ecnu 3TO MOXHO) TOYKHM IepecedyeHus rpaduka ¢ ocsMu koopauHar (pu X = 0 u
npu Yy = 0).

3. UccnenoBaTh GyHKIIUIO HA TEPUOJUIHOCTD, YETHOCTh U HEUETHOCTD.

4. Haittu nHTEpBaJIBI MOHOTOHHOCTH, TOYKH SKCTPEMYMOB U 3HaUCHUS (DYHKIIUH B OTHX TOYKAX.

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

6. Haiitu acuMntoTsl rpaduka GyHKIUH.

7. HaliTu 1OMOHUTENbHBIE TOYKH U IOCTPOUTH IpadyK MO pe3ysibTaTaM UCCIECTOBAHMS.

AJNTrOpUTM HaX0XKJICHUS YKCTPEMYMOB (DYHKITMH U MHTEPBAJIOB €€ MOHOTOHHOCTH C IMIOMOIIBIO

IIEPBOY IPOU3BOAHOU
1. Haiitu oGsacTh onpezaeneHus GyHKIUN U UHTEPBaNIbI, HA KOTOPbIX (YHKIIMS HETIPEphIBHA.
2. Haiitu npousBoanyto ¢yukimu f'(X).
3. Haiitu xputnueckue Touku OGyHKImK Y =T (X), T.e. TOUKM, NpHHAIEKANIME OOIACTH

orpesieNieHus1 PYHKIIMHU, B KOTOPBIX Mpou3BoHas f '(X) oOpariaercs B HyJb HIIH HE CYIIECTBYET.



4. UccnenoBath xapakrep uamenenus pyunkuun f (X) u 3nak npoussoaHoi f '(X) B mpomexxyTkax,
Ha KOTOpbIC HalJICHHBIE KPUTUYECKUE TOYKH JEISAT 00J1acTh onpezencHus Gynkuuu y = f (X).

5. OTHOCHUTENBHO Ka)XI0H KPUTHUYECKONM TOUKHM OIPEAEIUTh, SBISIETCA JM OHA TOYKOMN
MaKCHUMyMa, MUHUMYMa WJIH HE SBJSICTCSl TOYKOW 3KCTpeMyMa.

[TomMHM: KpuTHUYECKas TOYKA Xo €CTh TOYKa MHHHUMYMa, €CIM OHAa OTAEISET NPOMEKYTOK, B
xoropom f '(X)<0, ot mpomexytka, B koropoMm f '(X)>0, 1 Touka MakcuMyMma - B IPOTUBHOM CIIy4Yae.
Ecnm xe B coOCeTHMX NMPOMEXYTKAaX, pa3feieHHBIX KPUTHYECKOH TOUYKOH Xg, 3HAK MPOM3BOJHON HE
MEHSIETCS, TO B TOUKE Xo (QYHKIUS SKCTpEMyMa He UMEeT.

6. Beraucnuth 3HaueHHUs GYHKIMH B TOYKAX SKCTPEMyMa.

7. 3anucarp pe3yabTaT UCCIeN0BaHUS (PYHKIIMU: IPOMEIKYTKA MOHOTOHHOCTH M DKCTPEMYMBI.

AJITOPHUTM HaXOXKJICHUS BBIMYKIIOCTEH (DYHKIIMU U TOYEK Teperuda:

1. Haxoaum BTOpYIO MPOU3BOJHYIO .

2. Haxomum ToukH, B KOTOPBIX P =0y we CYLIECTBYET.

3. I/Iccnez[yeM 3HaK CJICBa U CIIipaBa OT Haﬁ,[[eHHLIX TOYCK KU ACJIaCM BBIBOJ 00 HHTCpPBaJIax
BBIITYKJIOCTU U O HAJIMYHUU TOUCK neperH6a.

4. Haxoaum 3HaueHHE PYHKIIMH B TOUKAX Ieperuoa.

ACHMIOTOTEL
AcumnroToii rpabuka dyakmmu Y = /¥ HaspiBaeres npsiMasi, 001a1aroIas TeM CBOMCTBOM, YTO

paccrostare ot Touku '™ [ (*¥)) 10 3TO# MpAMOI CTPEMHUTCS K HYJIO MPU HEOrPAHUYCHHOM YAACHUH
TOYKH TpaduKa OT HavyajIa KOOPAUHAT.
[Ipsimas * = 0 Ha3bIBAETCS BEPTUKAJIBbHON acHMITOTO# rpaduka GyHKIuu ¥ = f(2), ecim XOTs

6b1 O/IHO U3 TIpeAebHBIX 3HauerHi oo )y - 0 /) papro +oc wm —oc .

3ameuanue. [Ipsmas @ = voHe ~ MOXKET  OBITH ~ BEPTUKAILHOW  aCHMITOTOM,  €CiH
(yHKIUS HENpepbIBHA B TOUKE & = ¥ . [109TOMY BepPTHKaIbHbIE ACUMITOTHI CIIEAYeT HCKATh B TOUKAX
paspbiBa QYHKLHH.

[Tpsimast ¥ = 4 Ha3bIBAETCSI TOPU30HTAJBHOM acCMMNTOTOM rpaduka QyHKIUH ¥ = [(*), ecliu XOT

II;:L\ Mzx) WA _rh-lux_

OBI OJTHO 3 TIPE/IeIbHBIX 3HAYCHUH 7 pagro W .

3ameuanue. ['padyk GyHKIIMHM MOKET UMETh TOJIBKO MPaBYI FOPH30HTAIBHYIO ACHMITOTY WIIH
TOJIBKO JIEBYIO.

[psimas ¥ = Kk + b gazpiBaeTCs HAKJIIOHHOIA acCMMNTOTO¥ Tpaduka Gyuxuuu ¥ = [(¥),

eCIn .I.Ml_l:t_ [f{x) —kx—b=0

Ecmu quist pynxumu ¥ = J(#) cymectByror npemensr [ F i U = B =0 rg yHKIms mMeer
HAKJIOHHYIO acUMITOTYY = k& +bpu » — oo

1. ITpoBecTn aHanu3 3a7aHHON QYHKIIUM 11O OOIIEH CXeMe.

2. IToctpouts Tpauk QyHKIIUH.

UccnenoBath PyHKINIO U TOCTPOUTH €€ TpaduK.
2

_ X
’ 2(x-1)
1. O6nacts onpenenenus ymkmuy ) (U T=e).
i
[9)=— a
2. Ilpu moxacranoBke 3HaueHus * =0 momydnm #0-1)

Takyro e TOUYKY MOJTy4YHUM €CJIM TpupaBHseM (yHKOHIO K Hyao. Touka *=0- equHCTBEHHAS
TOYKA MEPECEUEHUS C OCAMU KOOPAUHAT.



3. IIpoBepsieM QPyHKIHIO HA YETHOCTh

| == 1
l-x)]=— =
To2[-x-1) x+10

ri=x)z rix) yl=z)#-r(x)
Hrax q)yHKHI/Iﬂ HHU YCTHasl, HU HCUCTHAsA, HCIICPUOJUYICCKaAs.
4. I[HH OTBICKAHHA HHTCPBAJIOB MOHOTOHHOCTH  BBIYMUCIIAEM II€PBYHO IIPOHU3BOJHYIO

2e(r-1)-x'  x(x-2)

@YHKHHH' 2s-1 20x-a)
[IpupaBHKBas ee K HYJIO MOJYYHM TOUYKH IOJO3PUTEIbHBIE Ha 3KcTpemMyM * = 1*=2  Onu

{—e:0) {0131 {1:2)1) {20450,
pa3zbuBaroT 007aCTh ONPEICIICHUS Ha CIICAYIONINE HHTEPBAIbl MOHOTOHHOCTH

I/Iccnez[yeM IIOBCACHUC HpOHSBO,Z[HOﬁ CJICBA U CIIipaBa OT HaﬁHeHHBIX TOYECK paS6I/ICHI/I${
ety -1-2) 1 T,(O”r()ﬂ'.l.‘ ) [ER
W-1-1) 4 2(0,5-1)
rin )= peca:y'(3) 202 3
2(LS-1) 2{3-1) 8

I'padruecku MHTEPBAIBl MOHOTOHHOCTH OYAYT UMETh BU]L
p»

+ - SN
0 1 2

I/Iccnez[yeMaﬂ (1)YHKLII/I$I BO3pacCTaCT Ha UHTCpBAJIax

(-0 (2 (0:1),(1:2)

) 1 yObIBaeT
Touka *=0 — Touka sokanbHOro Makcumyma, =2 — JOKaJbHOrO MuHHMyMa. Haiizem

4
o,y
o 2(1-1)

3HadyeHue QYHKIUH
5. 1711 OTBICKaHHSI MHTEPBAJIOB BBIITYKJIOCTH HAWIEM BTOPYIO IIPOU3BOJIHYIO

(Lx=2IHx—0) - 2x(x-2)(x-1)
2{x-1) (x-1)

Takux MHTEPBAJIOB HET, MOCKOJIbKY BTOpas MPOM3BO/HAS HE MPHHUMAET HYJCBBIX 3HAUYCHHU B
o01acTi onpeeneHus.

6. Touka +=1 — BepTHKaJIbHAS ACUMNITOTA QYHKIIUH. Y paBHCHUE HAKJIOHHON aCHMIITOTBl UMEET
BUIY = ix +5

Haxomum HY»XHbIE TPaHHUIIBI

t= lim . = lmn
retm2x{x—1) s-stm=, 2 1y 2
x| 1-—
X )

. 1 . “=x{x-1) v 1
Sy 2 i

bw lim - -
1=t 2(x-1) 2 - 2(x~1)

e-1) 2

KoHeuHblil BuJ NpsMoi ciaeayromuni

1 1
F=—x+—.
ke s ]

7. Ha ocHOBe MpOBEAEHHOIO aHaJIN3a BBHIMOIHIEM MOcTpoeHue rpapuka yHkuuu. [nst sToro
CHadajla CTpOUM BECPTUKAJIBHBIC W HAKJIIOHHBIC ACHUMIITOTHLI, 3aT€EM HAXOJUM 3HAYCHUC (bYHKIII/II/I B
HECKOJIbKMX TOUYKAX Y 110 HUX IIPOBOAUM ITOCTPOECHHUE.
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®opMma npeacTaBieHus pe3yJbTara:
BrinonHeHHoe 3a1aHue.

Kpurepun onenku:

Ouenka "OTJIHYHO" CTaBUTCS, €CIM padOTa BBIMOJHEHA B IOJHOM O0BEME C COONIOACHUEM

HEO0OXOUMON MOCIEA0BATEIbHOCTH JIEUCTBUN; B OTBETE MPAaBUJIBHO U AKKYpaTHO BBIIIOJIHEHBI BCE
3aIIUCU U BBIYUCIICHUS.

Onenka '"xopomo' CTaBUTCS, €CIM BBIIOJIHEHbl TpeOOBaHUS K OLEHKE "OTJIMYHO", HO

JOMYILIEHBI 2-3 HeloYeTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CIM PabOTa BHIIIOJIHEHA HE MOJIHOCTHIO, HO 00BEM

BBIMIOJTHEHHON YacTH TaKOB, YTO IMO3BOJISIET MOJYYUTh MPABHIbHBIE PE3yJbTAaThl U BBIBOJBI; B XOJE
POBEJICHUS pa0dOThI OBLTH JOMYIIECHBI OIIUOKH.

Ounenka '"Hey10BJIe€TBOPUTEIbHO' CTAaBUTCA, €ClIM PadOTa BBINOJHEHA HE MOJHOCTHIO HIIU

00BEM BEITIOJTHEHHOM YacTU pa60Tm HEC IMO3BOJIACT CACIIATh MMPAaBHUJIbHBIX BBEIBOJIOB

Tema 1.2 UaTErpajibHOe HCYHCTICHHE

IpakTuyeckoe 3ansitue Ne 3
MeToabl BEIYHCIEHUS HEONPeIeIeHHbIX HHTErpajaoB. MeTo 3aMeHbl.

Heab: Hay4YUTHCS UHTETPUPOBATH PYHKIIMU, UCTIOIB3YSI METO/ 3aMEHbI TIEPEMEHHOM.

Boinosinus pa6orty, Bel Oynere:

ymembp:

- BBIYUCIIATE 3HAUCHUA TCOMCTPHYCCKUX BCIINYHH,

-pemiath MPUKIAAHBIE 3aJa4d C HCIOJb30BAaHHEM DIEMEHTOB JIu]QepeHInanbHOro
HHTErpajibHOI'O I/IC‘{I/ICHGHI/Iﬁ;

- aHaJIM3UPOBATH 33Ja9y H/WIKA IPOOJIEMY U BBIIETISTH €€ COCTaBHBIC YaCTH;

- OIIpCACIIATD 3Tallbl PECIICHUA 3a/1a4u;

- peaau30BaTh COCTABJIEHHBIH TUIAH.

MarepunanbHoe obecnieyeHue:
I/IHI[I/IBI/IJIyaIII)HI)Ie 3aaaHus, CIIPAaBOYHBIC MaTCpHajibl, KOHCIICKThI J'ICKHPIf/i.

3aganue:

u

Ha 3a)xumax nenu JeHCTBYET OJMHOYHBIM HUMIYJIbC HampsbkeHus. TpeOyeTrcsi ¢ MOMOUIbIO

11

uHTerpana Jlroamenss omnpenenuTb NEPEXOJHbIA TOK B OJHOW W3 BETBEH 3aJaHHOM IIemu,
BO3HUKAIOIIMMI IIPU JEMCTBUU UMITYJIbCA HANPSHKEHUS U PACCUUTAHHOTO MEPEXOJHOTO TOKA.



HaiiTu HeonpeneneHHble MHTETpabl, UCIOJIb3Ysl METO] 3aMEHbBI IEPEMEHHOM:

a)J‘ dx_:

er—l

dx -
6)1(4“3)5’
B) j‘/zd%;
r) Ide-

IHopsinok BbINOJIHEHUS PA0OTHI:

1. 3amucate 3agaHWie W ONPEACTUTh, KAKUM W3 METOJOB HWHTETPUPOBAHUS HEOOXOIMMO
BOCIIOJIb30BaThCS.

2. Ecniu mHTErpall MOYKHO HATH METOIOM TOACTaHOBKH, TO BBECTH HOBYIO IIEPEMEHHYIO, HANTH

ee muddepennuan. [locie BBeeHUs HOBOM MEPEMEHHOM 3a/laHHBIM HUHTErpall MPUBOAUTCS K HOBOMY
UHTETpally, KOTOPBIH ABIISIETCS TAOIUYHBIM.

Xon padoThl:
®ynkuus F(X) HaspiBaeTcs nepBoobpasHoi st Gynkuun y = f (X) B mpomexytke /a ; b], ecnu
B JIF000# TOYKE 3TOr0 MPOMEXyTKa e€ nmponsBoaHas paBHa f (X).
OrtbicKaHue MepBOOOpa3HOil HYHKIMH 10 3a1aHHON e€ mpousBoaHoH f (X) nim no muddepenimany f
(X) dxects aeiicTBue, 00paTHOE TH(HEPESHIIMPOBAHUIO - UHTETPUPOBAHHE.
[lpn HaXOXXJEHUM HEONpPEAETICHHBIX HHTErPajOB HCIIOJIB3YIOT CBOWCTBA WHTETPAIIOB U
TabHILy.
Ceoiicmea HeonpedenenHo2o unmezpana:
1) mnpou3BomHAsS OT HEONPEICICHHOT0 WHTErpaja paBHA IOJABIHTETPAIBHOW (QYHKIMH, T.C.

(j f(x)dx), —f(x)

2) muddepeHnnan HEONPEICICHHOT0 HHTErpaia pPaBeH IOABIHTEIPAJbHOMY BBIPAKCHHUIO, T.C.
d( f(x)dx): f (x)dx ;

3) HeomnpeneNeHHbIH WHTErpal OT IUdQepeHiaia HeKOTOpoi (QYHKIMKA paBeH 3TOH (QyHKIHHU ¢
TOYHOCTBIO JI0 IOCTOSIHHOT'O CJIaraéMoro, T.€. J‘ dF(x)= F(+c TAeC — IPOU3BOIBEHOE YHCIIO;

4) TMOCTOSHHBI MHOXXHTEIh MOKHO BBIHOCHTBH 3a 3HAK MHTErpaja, T.e. .[ af(x)dxza-[ f(d(x)» TAE & —

HEKOTOPOC YUCIIO;
5) wuHTerpan ot anredpanuecKol CyMMBbI IBYX (DYHKIIMI paBeH TaKO# ke CyMMe HHTErPajioB OT 3THUX
Gy, T.e. [(f(9+g()dr=[ f(dr+ [ g -

Tabauya neonpedenenHblX UHME2SPaANo8

1 dexzc; 9. ICOSxdx:Sinx+C;
2. de:erC; 10. J. de 2=§arctg§+c, az0;,
a’+x
n+1 — .
3. J-x”dx:)C +C, n=—1,; 11. J zdx 5= ! |r‘-‘x a‘JrC, a=0,
n+1 x‘—-a° 2a x+a\

4. I@:In\xhc;

dx . oXx
12. J‘i:arcsm7+c,
X va? —x? a

—a<Xx<a,a>0;

12



5. Idx_2&+c, 13. j d =Inlx+vx*+a|+C, a#0
x*+a
6. j & _infx+al+C; 14. Ie"dx=e’“+C?
x+a
7. Jsinxdx:—msx+c; 15. J- dx =tgx+C,
cos® x
x a' . 16. d =—ctgx+C -
8. J‘a dx:lna+C,a>0, a=l; J‘Sinzx &
Memoo 3ameHvl nepemennol
[lycte  x=¢(x) — ¢yakous, HenpepbiBHO auddepeHnupyemMas Ha pPacCMaTpPUBAEMOM

npomexyTke. Torna _[ f (x)dx :I f (o(t))'(t)dt .

Ota GopmyIia Ha3bIBACTCS YOPMYN0L 3aMeHbl NepeMeHHOl B HEOTIPEISIIEHHOM UHTETpale.
Ha ocHoBaHMM M3J10KEHHOTO MaTepraja pacCMOTPUM MPUMEPHI PELICHHS 3a/1a4.

Ipumep. Haiitu unterpaisi:
15x%dx
Nk

(1-x)4

9T1oT HHTCIrpal MOXHO HaWTH C MOMOIIIBIO METOJa MOJCTaHOBKHU. BBegem HOBYIO IICPEMCHHYIO.

1—x3=t
15x%dx _ dll —x°) = dt jiSdt— j:—m: 5r3+r: > 4c= +C
(I—xo)p | 73 ‘ix_tff 3t* I 363 0 T 3(1—x9)°
d —_
Xcax = 3

2) J(2x3 + 1)5 x2dx

=2x7 +1

[(2x +1] x%dx = fat = 65| = jzjdz_l G )
v 6 6 36
E:x adx

3) '[ xdx

V1-x2
F=1-x"

NN
>

®opma npeacraBjeHus pe3yJbrara:
BrimmonnHeHHOE 3a1aHUE.

Kpurepun ouenku:

13

| e = |dr = —2xelx :—ljﬁz—l-zﬁ+c:—ﬁ+cz—«h—ﬁ +C
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Ouenka "OTJIHYHO" CTaBUTCS, €CM padOTa BBHIMOJHEHA B IMOJHOM O0BEME C COONIOACHUEM
HEOOXOUMOM TMOCIEA0BATEIHPHOCTH JCUCTBUN; B OTBETE MPABHIBLHO U aKKYpPaTHO BBIIIOJIHEHBI BCE
3aIMyCU U BBIYUCIICHUSI.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBIIOJIHEHBI TPeOOBaHUS K OIEHKe "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ04ueTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CIM PabOTa BHIIIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBIMIOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABHIIbHBIE PE3yJbTAaThl U BHIBOJIBI, B XOJI€
POBEJICHUS pa0OThI ObLTH JOMYIIEHBI OIIUOKH.

Ouenka '""Hey0BJIETBOPUTEJBHO' CTaBUTCSA, €CIM pabOTa BHINIOJHEHA HE TMOJIHOCTBIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboOThl HE TTO3BOJIAET ClIeaTh MPAaBUIbHBIX BHIBOJIOB

Tema 1.2 UHTerpasibHOE HCUYUCIEHUE

IIpakTnueckoe 3ansaTne Ne 4

IIpumenenne popmysisl Herorona — Jleiionnna niis
BBIYHCJICHHUS ONPe/IeJICHHOI0 MHTerpaJia

ean padoThi:
CdopmupoBaTh MpaKTHYECKUE HABBIKY 110 PEIICHUIO 3a7a49 JAHHON TEMBI.
Beimosiaue padory, Bel Oynere:
ymemv:
— BBIUUCIIATH OIPEJIeIEHHBIN HHTErpall ¢ momouibio Gpopmyiel Hetotona — JleiiGHuna
— CTPYKTYPHPOBAThH MOTydaeMyro HH(POPMAITUIO
MarepuanbHoe o0ecnieyeHue:
— KOMIIJICKT y‘~I€6H0-HaFJI$IIlHI)IX rmocoouit AJI1 UHANBUAYAJIbHBIX JOMAIIHUX pa60T;
— KOMIUJIEKT AUJIAKTUYECKOr0 pa3JaTOYHOro MaTepuara.
3amanmne:

[EEN

4
. L j(x3—3x)dx-
2

j'(2x+ex)dx

0

N

j- dx
SN2x+1

w

IMopsaok BhIMOTHEHUS PadoTHI:

OKCHNEepUMEHTAJIbHO YCTAaHOBIICHO, YTO NPOAYKTUBHOCTh TpyJda pPaOOTHHKA TNPHOIMKEHHO
BBIpaskaeTcst hopmyoit: f(t)= -0,0033t* -0,089t+ 20,96, rae t- pabodee BpeMs B yacax. BHIYHCIATH
00beM BBINTyCKa MPOIYKIMH 3a KBapTajl, cyuTas pabouuii IeHb 8-4acOBBIM, a KOJIWYECTBO PabdOYMX
JTHEH B KBapTaje- 62.

1. Haiitu nepBooOpa3HyIO MOABIHTErPANTBHON (DYHKIIMH.

2. Bocronbe3oBatbest popmysioit Hetorona- Jleiionuia.

3. B cmydae HemocpeICTBEHHOTO MHTETPUPOBAHUS HAWTH MPUpPAIIEHUE IEpBOOOPa3HOM.

Xon paboTsr:
OnpenenéHHBIM HHTEPANoM OT HenpepbiBHOM (GyHkiuu f(X) Ha koHeunoM orpeske [a, b] (roe ¢#5)
Ha3bIBACTCSl TMpUpAIeHUE KakoW-HHOyap €€ mepBooOpa3sHOl Ha d3ToM otpe3ke. I[lpum sToM
yIoTpeOIIsieTCs 3aHCh

14
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]

. / " [ 72

: \ e
/! Ik
{1

f \ Kak BumHO Ha rpadukax BHU3Y (MpHUpaIIeHHE MEpPBOOOPa3HON (YHKIIUU

AF }/ AR \\ o6osHaueno £4F),  onpeneséHHBI WMHTErpaJ MOMKET OBbITH Kak
[ \ MOJIO)KUTEIBbHBIM, TAK M OTPHLATENBHBIM 4HMCJIOM (Bbruncnsercs kak
1

_ / Y} Pa3sHOCTh MEX]y 3HAUYEHHEM IIEpBOOOpA3HON B BEPXHEM IIpeAec U €€ XKe

i\

] i 3HaYEHHUEM B HIDKHEM mpezene, T. e. kak F(b) - F(a)).

Yucna a u b Ha3bIBalOTCS COOTBETCTBEHHO HWDKHUM M BEPXHUM IpeieaMu
MHTErPUPOBAHMSI, @ OTPE30K [, b] — 0Tpe3koM HHTErprpOBaHHUSI.

Takum obpazom, eciiu F(X) — kakas-HHUOyIb TiepBoOOpa3zHast GYHKIMS ISt
f(x), T0, cormacHo onpeencHHIO,

A
[f(zdx=F(&)-Fla)

PaBenctBo HaszbiBaercs hopmynoi HeroTona-JIeitOnuma.
Pasnocts F(b) — F(a) kpaTko 3amuchIBaroT Tak:

Fix)

[Tostomy popmyny Hetorona-JleiiOHuma OyneM 3anichIBaTh U TaK:

d
| xdx=F(x)

3
a

3
a

JlokaxkeM, 4TO ONpeNeiCHHBI HMHTErpajJ HE 3aBUCHT OT TOrO, Kakas IepBOOOpa3Hast
HOJBIHTErPabHOM (PYyHKIMU B3siTa Tpu ero BeraucieHud. Ilycte F(X) u ®(x) — mpousBosibHBIC
HIePBOOOpA3HbIC IMOJABIHTEIPATbHON (GYHKIMH. Tak Kak 3TO MepBOOOpasHbIC OTHOM M TOH Ke
(GYHKIIHMH, TO OHM OTJIMYAIOTCS Ha TocTosiHHOE craraemoe: d(x) = F(x) + C. TTostomy

S(b)-Pla)=

= [F()+C]-[F(a)+C]=F(2)-F(a).
TeM cambIM YCTaHOBJICHO, YTO Ha OTpe3ke [a, D] mpupamieHus Bcex nepBooOpasHbix GyHKImH f(X)
COBIIAJIAIOT.
Takum o00pa3oM, Uil BBIYKMCICHUS ONPEACIEHHOIO HWHTErpaja HEeoOXOJAWMO HAWTH JH00YI0
nepBOOOPa3HyI0 TOJNBIHTETpANbHONW (YHKIMHU, T.€. CHavaja cJeqyeT HaWTH HeoNpenenEéHHbINH
unrerpan. IloctosHHas C W3 TOCIEAYIONMX BBIYMCICHUNA HMCKIIOYACTCS. 3aTeM MPUMEHSETCS
dopmyna Herorona-JleliOanma: B mepBooOpasHylo (YHKIHUIO ITOJACTABISETCS 3HAUCHHE BEPXHETO
npesena b, nanee - 3HaUCHUE HIXKHETO Mpejena a u Beraucisercs pasHocts F(b) - F(a). [Tonyuennoe
YHCII0 U OyJeT ONpeeNEHHBIM HHTETPAJIOM. .
[Tpu a = b mo onpeneneHnI0 MPUHUMACTCS

[
j FlRdr=0
a
[Tpumep 1. BeruncauTs onpenenéHHbil HHTErpasl
8
.I-E"E ax.
i
Pemenue: cHavyaina HailAEM HEONPEAEIEHHBI HHTETPal:
4i3
3
{E dr = x”de:x—+C:—x~3.fr;?+C.
I I 473 4
[Tpumensis popmyny HproTona-JleiiOHuIa k nepBooOpaszHoil
E
— XX
R
(mpu C = 0), noxydum

2
[ dx=§x%f§|§ =§-83f§—0=12.
1}
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OpHako MpU  BBIYMCICHUM ONPEAECNEHHOIO HMHTErpajga Jiydlle HE HaXOIUTb OTHEIbHO
nepBOOOpa3HyIo, a cpa3y 3aluchiBaTh UHTErpan B Buze (39).

[Tpumep 2. Boluncnuth onpenenéHHblii HHTErpa
2

I a*dx.
1
Perienve: ucmoab3ys GopMyIy

.I-é'ka!’x: leh +,
f'n

IMMOJIYy4YHUM

2
.I-eh.:fx = leh 2 = 1(24 —e¥)= %ej(ej -1

| 2 2

CBoiicTBa onpee/iéHHOI0 HHTErpaJia
1. Onpeoenénnviii unmezpan ¢ 0OUHAKOBLIMU Npedesamy UHMESPUPOBAHUsL PABEH YO, T.€.

T_f{x} dr=1

OTO CBOMCTBO COAEPKUTCS B CAMOM OIPEIEICHUM OIpeneaéHHoro uurerpaisa. OQHaKo ero MOKHO
MOJTyYUTh u o dbopmyiie Herotona-Jleitouuma:

[ 7(z) dx=Fla)-Fla)y=0.

2. Benuuuna onpeoenéHHo2o unmezpana He 3a8ucum om 0003HaA4eHUs NepeMeHHOU UHMeSPUPOBanUsl,
T.C.

[ ]

If(xj dx = If(z} dt.

a a

3. TlocmosinHbLl MHOMCUMENL MONCHO 8bIHOCUMb 30 3HAK onpedefzé'lmoeo urnmeepana, T.c.

A a
[ (2) dx=k[ #(x) ax.

4. Onpedenénnviii unmezpanr om aneebpauieckol CyMmbl KOHEYHO20 UYUCIA QYHKYUU paseH

aneebopauueckou cymme onpeoeiéHublX UHMe2paios om 3mux QyHKYui, T.e.
3

JL7 (@) +e(x)-w(x)dx]=

= -I'j[:x:] .:;t’x+_|-.:;:'[x:| cfx—_[w[xj ar.

5. Eciu ompe3ox ummezpuposanusi pazoum Ha uYacmu, mo ONpPeOeNéHHbll UHmMe2panl Nno 8cCemy
Ompe3Ky paser cymme OnpeoenéHHbIX UHMe2paios no e2o 4acmsam, T.€. eClu
e ela,k],

TO
I

3 2
[ 70 dx=[r(x) du+ |52 dx

6. I[Ipu nepecmanogke npedenog uHmezpuposans abCONIOMHAs BEIULUHA ONPEOENEHHO20 UHmMe2pala

He MeHsAemcA, a USMeHRAemc Julidb €20 3HaK, T.C.
&

Tf(x) dx:—_[f(x) dx.
A

a

[Tpumep 3. BeraucnuTts onpenenéHHblii HHTErpal

i[i—ﬁx"+zﬁ] dx

1 X
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Perienue : ucnosb3ys TeopeMbl 4 U 3, a IPH HAXOXKICHUU MEPBOOOPA3HBIX — TAOJIMYHBIC HHTETPAIbI
(7) u (6), nomyunum
2
I(i—ﬁf +2JEJ dx =
R
2

3. 3
=4.|-——5Ix4dx+2.|-\j; dx =
1 1 lxm ,
w7l -

= 4(ln 2—1n1)—|[25—15)+g(2'\5—1\ﬁ) =

=41n|x||f—5§|f+2

=41n 2+§J§—32%_

(I)opMa NnpeacraBJIeHus pe3yjabTara:
HpC,I[OCTaBI/ITB BBIIIOJIHCHHBIC 3alaHUA B TETPpAAX AJI ITPAKTUYICCKUX pa60T.

Kpurepum ounenku:
— «Otnu4HO» - yMeHHs cHOpPMHpPOBAHBI, BCE 3aJaHUS BBINOJHCHBI TPaBUILHO, 0€3
apudMeTHIeCKuX OMKUOOK, perieHre 0POPMIICHO aKKYPaTHO, ¢ HEOOXOTUMBIMA 0OOCHOBAHHUSIMH.

—  «Xopomio» - HEKOTOpble yMeHHUs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE 3a/aHHS
BBINTOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJIlaHHUI BBIIOJIHEHBI ¢ ommoOKkamu. be3ommbo4yno BeimonHeno 80-89
% Bcex 3aaHuM.

—  «YIOBJIETBOPHUTEIFHO» - HEOOXOIUMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHBI,
OOJNIBIIMHCTBO  3aJaHWI BBHIMOJIHEHO, HEKOTOpBIE M3 BBINOJHEHHBIX 3aJaHUN COAEpHKAT OUIMOKH.
be3ommobouno BeimonaeHo 70-79 % Bcex 3amaHu.

- ((HeyI[OBJ'IeTBOpI/ITCJIBHO» - TEOPETHYCCKOC COHACpKaHHUEC KypCa HE OCBOCHO,

HEOOXOIUMbIE yYMEHHS He C(QOPMHUPOBAHBI, BBHINOJIHEHHbIE Y4eOHBbIE 3a/laHusl COJEp’KaT TrpyObie
omnOku. be3ommbouHo BeITOIHEHO MeHee 70% Bcex 3amaHui.

Tema 1.2 UaTErpajibHOe HCYHCICHHE

IIpakTnueckoe 3ansaTue Ne 5

Boruyucienue miomaneu mNJIOCKUX (pUryp ¢ NOMOLIBLIO ONPeeIeHHOI0 HHTEerpaJa.

Hean padoThI:
CdopmupoBaTh NpakTUYECKNE HABBIKY 110 PELUICHUIO 3a7a4 JAaHHON TEMBI.
Beinosnus padory, Bel Oyaere:
ymemy:
—  ONPEAEIATH ATAlNbl PEUICHUS 3a1a4u
— BBIYUCIIATH 3HAYEHUS TEOMETPUUECKUX BETUYNH
— BBINOJHATH TOYHBIE pacyeThl Momiaaeil puryp HenpaBUIbLHON GOpPMBI
MarepuaabHoe o0ecrieyenue:
— KOMIUIEKT Y4eOHO-HArJISTHBIX TOCOOMM Il MHAUBUAYAJIbHBIX JOMAIIHUX paldoT;
— KOMIIJIEKT AUJAKTUYECKOT0 pa3JaTOYHOro0 MaTepHaa.
3amanmne:
BbruucnuTe KOIMYECTBO 3JIEKTPUUYECTBA, MPOTEKIIEro MO MPOBOAY 3a MPOMEKYTOK BpPEMEHU
[3:4], ecnu cuna Toka 3amaeTcst GopmMynoit I(t)=3t2-2t
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http://function-x.ru/integral1.html#paragraph3

Haiitu muiomanyu minockux Guryp, orpaHu4eHHbIX JTUHUSIMU:
a) y=x24+1, y=0,x=1x=4.

b) y=lnx,v=0 x=1x=¢e,

0 y? = x3

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. IIpounTaTh 33729y U OMPEICIIUTH CIIOCOO €€ PeIICHUS.

x=4

2. [IpumenuTts GOpMyITy HHTETPAIBHOTO UCUUCICHUS ISl pELICHUS 3a/Ia4H.

3. 3anucarhb OTBET.

Xon paboThi:

0 oy,

5= [ e = [ gl
a b

= — — .2
Hpe}:[enm HHTETpUPOBaAHUA a=1b=2 f {x} =X )

§=[xtde =122 =2(2° - 13}25

7

Ortser: ?

ITpumep 2.

18

[Ipumep 1.
Haiitn IJI0IA b ¢burypsl,
OrpaHUYEHHOU JUHUSAMU

v =xz,y= 0,x=1,x = 2.
Pemenwue. [Toctpoum ¢urypy Ha

KOOPAMHATHOU IIOCKOCTH. BoTt
MCKOMAsI IUIOIAb:

x

5= f FG)dx = FGI2 = F(b) — F(a)

Ot10 obmas hopmyna. KoHkpeTHO
K  Hamemy  CIly4al0  OHa
MpUMEHNMa TaK:



o . v=sinx,yv=0x=0 x =m.
Haiiti minomanas Gurypsl, orpaHU4eHHOM JTUHUSMU - -
Pemenue: [Toctpoum purypy Ha KOOpIMHATHON TIIOCKOCTH.
vyv=sinx,y=0x=0 x=m

®durypa, OrpaHU4CHHAs] JIMHUSMHU ~
-]

5= [ Feadx = FIE = FB) - F(@)
®opMmyia Ta ke camas: @
a=0b=mf(x) =sinx

B namem ciyuae HUrak, Hamo HaWTH

ONpEIETICHHBIN HHTETpall
¥ =g8in{x
S= f: sinxdx = (—cosx)|] = —cosw — (— cosO]:_(_1)+1:1+1:2.
Hckomas miioniap HailieHa, 1 OTBET MOJIYYEH.
0 y=0 7 = * Ortser: 2
[Ipumep 3. Haiimu naowadw gpuzyput, ocpanuuennoi

1
y=—,y=0x=1, x =2,
AUHUAMU #
Pemenue. [Toctpoum urypy Ha KOOpAMHATHOH IIIOCKOCTH.
v [Tnomans Gurypsl, orpaHUYCHHOM
1
y==,y=0x=1, x =2
JIMHUAMUA *
dopmyna U1 IIIOIAIN Ta KE caMasi:
b
; s= [ =rt = re)-F(@
K= ’ 1
x2 a=1b=2f(x)==
B HallleM ciydae ®
Y _ fldx _ g2 _=3 _-T_“-‘_:_ 1.2 _ 1 1
o 5_.rlxz_.r1x dx_(—l} |1_ xlj__ 2"‘1—2
1
Ortser: *
. . vy =—x+4x,y=0.
[Ipumep 4. Haiimu naowiads ¢puzyput, o2panuuennoin 1uHuamu - + 4%,
Pemenne. CxemaTndecky n306pasum mapaGony ¥ =~ % T Kopunx; =0 nx; = 4,
apaGoma ¥ = ~* + 4«
b
¥
3 5= | f(x)dx=F(x)|; = F(b) —F(a)
48 fia0 = S
[Ipumenum uzBectTHytO hpopmyny @
o y=—x"+4x
W npumenum ee i JaHHOW (PyHKUIMU - U TIPEJeNoB
WHTETPUPOBAHUS
a=0b=4

X

3
5= [ (= + ax)de = (- 242 E = (-2 [f = (- T 4+254%) -0 =
—64+96
3
32 o3
3 Hckomas ruioniaab Hal/ieHa. 3

32

(]

Ortger; *?
B HpeHBIHyH_[I/IX 3agavdax 1Jiomraab 06pa3OBBIBaHaCI) C IIOMOIIIBIO pa3HI)IX KpI/IBI)IX, HO 3Ta 1Jiomaab

x o
HAXOJMJIach HaJl OChI0 ~ . B crienyromeit 3aqaue Ha000poT.
[Ipumep 5. Cayuaii, ecnu ¢puzypa naxooumcesa noo ocvto: Haitmu niouiade ghuzypul, ocpanuyennoii

v=sinx,yv = 0,xe[m,2n
JUHUAMU - ¥ xe[m, ].
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yv=sinx
Pemenue. [Tocmotpum, uto 310 32 durypa. 'padpux - B IpeJieNiax OT T A0 27 PacCIoIoXeH

mox ocero OX .

1. CHayanma BBIYHCIIIEM OINpPEACNECHHBIM WHTETpall OT M J0 27 OT MOABIHTETpAbHON (QyHKINU
y =sinx.

Hano naiiti mepBooOpa3Hyro.

TTo Tabmuie neppoobpasnpix; J sinxdx = —cosx +c

. 2r
5= fn sinx dx = (—cosx}|¥* = —cos2m — (—cosn]:_l_lz_zl
2. JIns TOro 4ToOB! HAWTH TJIOMIA L, HA/IO B3SITh MOIYIh S=1-2l=p,
Otser: 2.
[Ipumep 6. Obwutl cryuaii 0ns HAX0HCOEHUSL NAOUWAOU NILOCKOU PUSYPBL, 02PAHUYEHHOU O8YMSL
KPUBBIMU.

Crnenyromee ycnoKHEHHE — MICKOMasl ILIOMAAb PACIIONIOKEHA MEKIY IBYMS KPUBBIMUA. A MIMEHHO:
Haiitu muiomans Gurypsl, orpaHuYeHHON JTMHUSAMEI

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

[Tnomanp ¢burypsi, OrpaHUYEHHOU JIUHUSAMU
y=flx)y=g)x=ax=Dbgx) =< f(x)

Pemenue. Wrak, niomanps o0pa3yroT 2 KpUBBIE, OJIHA U3 HUX MOMKET
HaXoAuThCs 1oj ockio OX.

Kakum o6pa3oM MbI OyzieM pemarh 3Ty 3aaa4dy?

Bo-niepBbIX, Mbl MOXEM CIABUHYTHh (PUIypy Ha TaKOe MOJIOKUTEIbHOE

m X
® , UTO IJ10Iab HaXO0JUTCA Had OCBhIO

Cnur ¢urypel, 3areM MbI
ONpPEACIEHHBI HHTErpan H
IUIOIIAJb  paBHAa  Pa3HOCTH

BO3bMEM COOTBETCTBYIOIIUN
HaligeM 1romianb. Mckomas
JBYX IJIOIIA/IEH.

. v = flx
KpUBOM y=f( :]MI/IHyC

kpusoii > 9 [x]

x YMCEM HaXOIUThb.

[nomane  mox  BepXHeEH

WIomanae  MOJ — HWKHEU A

: f=gixr+m
Kaxcz(yfo "3 HJ'IOH_Ia,[[eI/I MBI ! e

s—f&&}w@w f@&}ﬂ@dx_ﬁﬂﬂ+m 9(x) —m)

=f&u}m&nn

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

Pemenue. /{1 Hayana mocTpouM rpaduKH 3TUX JUHUNA W MOWMeEM, TJe Ta IUIOIIa b, KOTOPYI0 HaM
Hajo0 uckatb. ['padux kBamparnyHoil ¢yHkuuu — napabona. Kopuu — 0, 4, BerBu BHU3. ['padux
OpsAMOi Y = X — OUCCEeKTpHUca EPBOro KOOPJAUHATHOTO yriia. BoT momaab, KOTOPYIO HaJ0 HAlTH:
Ho nns aToro cHauana Hajo HalTH TOYKHU MEPECeUeHUs U PEIIUTh CTAaHJAPTHYIO 3a7a4y.
v 1. Haxozum Touku nepecedeHus. [iis 5Toro peraem cucremy:
W= y = —x° + 4x

L

Ortcroia moay4aem KBaJgpaTHOE YPaBHEHUE OTHOCHUTENIBHO X:
—x“+ 4x=x

=)

100 x x—3x=0

]
=}

:::II:-

20



x=0x=3

Mpbl Hanum X, TO €CTb, INpPEAEabl WHTETPUPOBAaHUSA. OJTO IEPBOE BaKHOE JeicTBUE. Temnepb
CTaHapTHOE ACUCTBUE:

2 3 2

5 5= f;(—x2+ 4x—x]dx: f;(—xz +3xjdx:—:;—s+ 2 I3 = (—£+ 3*3)—0 ==127 (1—1)=27 (1):%

OrtsBer: 4,5
[pumep 7. Cryuati, koeda wacme niowadu NAOCKol gueypsi rexcum nood ocvro. Haltu miomais
burypsl, orpaHU4eHHOMN JIMHUAMU

-
r

y=4—x°,y =3x

Pemenne. Crauana moctpouM rpaduku, TOCMOTPHUM, KaKylO IUIOIIAIhr HaM HYXHO Haith. llepBas
dbyHkuus — napabosia, BeTBu BHHM3. ['paduk BTOpoil QyHKIMM — mpsmas auHusA. EcTh aBe TOYKH
MEepPECEUCHHs, UX MPUIETCS HAWTH, a UMEHHO B3STh IPEACNIbl MHTErPUPOBAHUSA, U TOrAa Oyaem

peuaTs 3a1avy 10 3HAKOMOMY HaM IIJIaHYy.

o v=4—x%,y=3x
[Tnomane GUrypsl, OrpaHAYECHHON JTHHHUSIMH - -

’ IIepBoe nelicTBuE — HAWTH NpeaEbl HHTETPUPOBAHUS U BTOPOE —
HaWTH IJIOIAAb.
{}r =4 —x*
N y = 3x
[Ipenensl MHTErPpUPOBAHUS HAEM U3 CUCTEMBI ~ -
=t ad
x  Jx=4—x"
Y
: x*+3x—4=0
i x=—4x=1
To ecTb, Ipeensl UHTETPUPOBAHUS HANICHBI.
1 . 2 32?1 _ 1 3 64 3:l6,
5= [ ,(4-x*-3dx_4x— T - |4 = (4—;—;)— (-16+-——)=
65 3 44%6—-65%2—3+3 164—139 125 5
=(4+16+24)———== = =—==20-
3 2 6 6 6 6
5
20=
OrtBer: ~ ¢
dopMa npeacTaBieHus pe3yabrara:
[TpenocTaBUTh BHINOJIHEHHBIE 3a/1aHUS B TETPAAM JJIs IPAKTUUYECKUX paloT.
Kpurepun onenkn:
- «OTnu4HO» - yMeHHs chOpMHpOBaHBI, BCE 3aJaHUs BBINOJHEHbI MpPaBUIbHO, 0€3

apudMeTHIeCKnX OMMOO0K, pemeHne 0hOpPMIICHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHUSIMHU.

- «Xopomo» - HEKOTOpble YMEHHs CGHOPMHPOBAHBI HEAOCTATOYHO, BCE 3a/JaHUS
BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BBITTOJHEHBI C ommOKamu. bezommoboyno BeimomHeHo 80-89
% Bcex 3a/1aHuH.

- «Y IOBJIETBOPUTEIIBHO» - HEOOXOAMMbIE YMEHHs B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO  33JaHUM BBINIOJHEHO, HEKOTOpBIE W3 BBIMOJHEHHBIX 3aJaHUM coaepkKaT OIIMOKH.
Besommbouno BeinonHeno 70-79 % Bcex 3amaHuii.
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—  «HeynoBneTBopHTENBHO» - TEOPETHYECKOE COJCpKaHWE Kypca HE OCBOCHO,
HEOOXOAMMBbIE YMEHHUs HE C(HOPMHUPOBAHBI, BBHINIOJHCHHBIE Yy4eOHBIC 3aJaHUs COJepKaT TrpyObie
omn6Oku. be3ommbouno BrimonHeHo MeHee 70% Bcex 3aqaHui.

Tema 1.2 UHTerpasibHOE MCUYUCIEHUE

IIpakTuyeckoe 3ansitue Ne 6
Puznyeckue NPUJIOKEHHS ONPeleIeHHOr0 HHTerpaJa.

Heab pabdoThl: HAyYUTHCS pemIaTh (U3MUYECKUE M TEXHUYECKHE 3a/laddl ¢ MPUMEHECHUEM
b depeHIMaTBEHOTO U HHTErPAIbHOIO UCUUCTICHHUSL.
Boinosinus pa6ory, Bel Oynere:
YMETh:
—  aHAJIM3UPOBATH 33729y WM POOJIEMY U BBIICTSATH €€ COCTABHBIC YaCTH
— pemiaTh NPUKJIATHBIE 33Ja4d C HCIOJB30BaHHUEM 3IIEMEHTOB IupdepeHuanbHOro u
HHTCIrpajibHOI'O I/IC‘{I/ICJIeHﬂfl;
MartepuaabHoe o0ecrieuenue:
PaznmaTounblil MaTepual (KapTOYKH C 3aJaHUSIMHU ), TAOJIHUIIBI HHTETPAJIOB.

3ananmne:

1. Haiinure myTh, IPONWJEHHBIA TOYKOW OT Hayaua ABM)KEHHUS J0 €€ OCTAaHOBKH, 3HAsl CKOPOCTh €€
npﬂMonHHeI‘/'IHOFO NIBWKEHUSA v = 18t — 67,

2. Haiigute nyTh, NPONAECHHBI TOYKOW 3a YETBEPTYI0 CEKyHIY, 3Has CKOpPOCTb €€
npﬂMonHHeI‘/'IHOFO NIBWKEHHSA v = 3t — 2t — 3,

3. Cuna ynpyroctd mpyxunsl, pactsHyrod Ha 0,05 M, paBna 3H. Kakyio pabGory Hano
IIPOU3BECTH, YTOOBI PACTAHYTH NMPYXKUHY Ha 3TH 0,05M?

4. Kakyro paboTy HaJgo 3aTpaTuTh, 4TOOBI pacTsHyTh HpyxkuHy Ha 0,05Mm, ecnu cunma 100H
pactsruBaetr npyxusy Ha 0,01m.

5. OnpenenuTs CUITy JAaBIEHHUS BOJBI HA CTEHKY IILII03a, JUIMHA KoToporo 20 M, a BeIcoTa 5

M (cumuTasi IUTI03 JOBEPXY 3aIlOJIHEHHBIM BOJIOM).

Iopsiaok BbINOJIHEHUS PA0OTHI:

1. [TpounTats 3a1a4y U ONMPEAETUTH CIIOCOO €€ PEIICHHUS.

2. llpumenuTs GOpMyITy MHTETPAILHOTO UCUUCIICHUS JJIs PEIICHUs 3a/1a4uHu.
3. 3ammcaTb OTBET.

Xoa padoTsi:
IIyThb, npoiiieHHBIH TEJIOM
[Tycte MaTepuanbHas TOUKA IEpPEMEINaeTcsl MO MPSIMOl ¢ NMepeMEeHHOW CKOPOCThIO V=V(t).
Haiinem myTh S, IpOHIEHHBIN €10 32 MPOMEXKYTOK BPEMEHH OT t1 10 to.
W3 ¢pusndeckoro cmpiciaa NpOU3BOIHONW M3BECTHO, YTO MPU JBWKEHUU TOYKH B OJHOM HAaIpaBICHUU
«CKOPOCTb TPSIMOJIMHEHHOr0 ABMKEHMS pPaBHA IMPOM3BONHON OT NyTH 1O BpeMEHW», T. €
e = ﬁi Ortcrona crnenyet, uto dS = v(t)dt. MaTerpupys nomyyeHHOe paBEHCTBO B IIpejeax OT
t2

S= f ot} dt.
{1 mo tp, momyvaem [
ITycTe MaTepuanbHas TOUKA NEPEMEILAETCA BIOIb OCH OX IOJ JEHCTBUEM IIEPEMEHHON CHIIBI F = F(x),
HANpaBlIEeHHOW mMapajuiensHO ocu. Torma pabota, mpousBen€HHas cuioi F mpu mepeMenieHun
TOYKH U3 IOJOXKEHHUs. X =a B MOJOXKEHUE x =b (a<b) BBIUUCIAETCA IO GOpMyIIE:
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A= .T F(x)dx

Borunciienue padoThbl ¢ IOMOIIBIO ONIPeeIEHHOI0 MHTErpaJia.
[IycTh oI AeHCTBHEM HEKOTOPOH CHIIBI () MarepualibHasi Touka M JIBHXKETCS 1O MPSMON B

HanpaBlIeHUN ocu <X . Tpebyercs HaiiTH paboTy, NPOM3BEAEHHYIO CHIION - (<) IIPH TIepEMEIIECHUN
TOUYKM M u3 mojokeHus * = *1 B MoJ0KeHHe * = 2,
1) Ecmu cuna nocrosnna /=% 1o paboTa BeIpaxaeTcs cieayromum oopasom 4= Fhra — %)
A= :|=.,-"Ifx'_|1'x

2) Ecnu cuna nepeMeHHas BEIMYHHA, TO N

OnpenesnieHue CHJIbI JaBJIEHHUS KHIKOCTH HA BEPTHKAJIBLHO PACIOJIOKEHHYIO IJIACTHHKY.
W3 ¢u3uku U3BECTHO, YTO cHja P JaBieHus )KHIKOCTH HA TOPH30HTAIBHO PACHOIOKEHHYFO
IUIONIAJIKY S, ri1yOMHa MOrpyKeHus KOTopoit paBHa h, onpenensiercs mo popmyie:
P =981yhS () e ¥ mnotroCTS KIAKOCTH.
]

P= 9,81}!J‘ xy dx (5).

a

Ecnu BepxHuUil kpail MIACTHHKU COBMAAAET C MOBEPXHOCTHIO KUAKOCTH, TO a=0 u gopmyna (5)
MIPUMET BUJT

P= 9J81;VJ‘ xy dx (5).

@

luprHa KaKAOW IMOJIOCH! 3aBUCUT OT (POPMBI TIACTUHKU M SBISIETCS (QPYHKIUEH TIyOHMHBI X
HOTPYKEHMSI JTaHHOM ITOJIOCHI.
JUis IIacTUHKY MOCTOSTHHOM mMpHHEI (hopMmyra (5) yrnpomiaercs, T.K. 3Ty MOCTOSIHHYIO MOKHO
BBIHECTH 3a 3HaK MHTErpaja:
b b bI _ aI
2

b
pP= 9,81]/J xydx = 9,81]/}-‘j xdx= 9,81}/}-‘%} = 9,81yy
a

@ @

IIpumep 1. 3apanue. Haiitu myTh, IPOMACHHBIN TEJIOM 3a 4 CEKyHABl OT Haydaja JABM)KECHUS,
eciu ckopocTh Tena v(t) = 10t + 2 (m/c).

Pemenune: Ecnmu v(t)=10t+2 (m/c), To myTh, MPOMIEHHBINA TEIOM OT Hadaja aBxkeHUs (t=0) mo
KOHIIA 4-11 CeKyH/IbI, paBeH

s-f(1m+2)a-s’[:+uu-m+s-m ().
o

OtBer. S = 88 (m).

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

Pemenue: Ilo 3axony ['yka ynpyras cuia, pacTaruBaromias npy>kuHy, NponopIHoHaIbHa 3TOMY
pacTsikeHuto X, T. €. F = kx, rne k — koadpduument 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 (OPMYIIBI paBHA
0.8

A= / 10000z de = 5000270 = 12,5 (1x).
[

IIpumep 3. B Boay onyiieHa npsAMOyrojibHas IUIACTUHKA, PAcOJIOKEHHAas BEPTHUKAIbHO. Ee
TOpPU30HTANIbHAs CTOPOHA paBHa 1 M, BepTuKaibHast 2 M. BepxHss cropoHa HaxonuTcs Ha riryoune 0,5
M. OnpenenuTs CUTy JaBJIE€HUs BOJbI HA IUTACTUHKY.

Pewenue:

3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 KT/ CrnenoBartennHO,

] e - - -

P = 9810 J‘.r)-‘ dx = 9810 fx dx = 9810 — |*7 = ga10 E: 29430 (H).

a

2 10,5 2
z BoInmoaHurhb 3aaaHnud:
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1. Haiitu paboty nmpousBoauMyto npu cxaTuu npyxunbl Ha 0,03 M, ecnu mia cxatus e€ Ha 0,005 m
HYKHO NpUIOKUTH cuiny B 10 H.

Ortsert: 0,9 JIx.

2. Cuna ynpyroctu mnpyxuHsl, pactsaHyrod Ha 0,05 M, paBHa 3 H. Haiitu pabory, KOTOpyr0 Hano
MIPOM3BECTH, YTOOBI PACTAHYTH 3Ty NpYyKuHY Ha 0,05 M

Otser: 0,075 Jx.

3. Macca cTepikHS, pACIIONIOXEHHOTO HAa OTpe3ke([0;3] , ecnu MIOTHOCTH 3ajgaercs (QyHKIHMEH
p(x)=x"-3x, paBHa ...

4. Haiitu paboTy, KOTOpYIO HY)KHO 3aTpaTUTh, YTOOBI pacTsAHyTh npyxuny Ha 0,05 M, eciu cuna 100 H
pactsruBaet npyxuny Ha 0,01 m

Ortser: 125 JIx.

5. Boruncnuth paboTy, COBEpLIAEMYIO IPU CXATHM IPYKUHBI Ha 15 cM, €ciii U3BECTHO, YTO JUISl CHKaTUs
npykuHbl Ha 1 cM HeoOxoauma cuia B 30 H.

Otsert: 33,75 JIx.

6. Beruucnuth paboTy, coBepiraemMyro npu cxatuu npyxussl a 0,08 M, ecim mis oxarus e€ Ha 0,01 m
HyxkHa Cupa B 25 H.

Otser: 8 JIx.

7. Temo nmBUXKETCS MPSIMOJMHEHHO CO CKOPOCTBIO v(t)=2t>—-t+1 (M/c). Haiitm myts, mpoiineHHbIl 3a
nepsbie 3 C.

Ortsert: 16,5 M.

8. Teno nBMXKETCsS MPAMOIMHEHHO CO CKOPOCTBIO V(t)=2t+a(M/C). HAlTH 3HaueHHE MapaMmeTpa a,

€CJIM U3BECTHO, YTO 3a MPOMEXYTOK BpeMmeHu oT t, =0 o t, =2(c) Teno npouuio nyTb ATUHON
40 m.

OtBet: a=18.

9. Teno ABMXETCS MPSMOIMHEWHO CO CKOPOCTBIO v(t) =12t —t?(M/c). HaliTi ymnHy myTH, IpoiieHHOTro
TEJIOM OT Hayajia MyTH, /10 €r0 OCTAaHOBKH.

VYkazaHue: B MOMEHTHI Hauajia 1 OCTAHOBKH CKOPOCTD TeJla paBHA HYIIIO.

Otger: 288 M.

10. Haiitm myTh, NpOMIEHHBIM TOYKOM 3a TPETBIO CEKYHIY, 3Has CKOPOCTb €€ MPSMOJIMHEHHOIO
JBHKEHUS v(t) =3t> —2t—3 (M/C).

Otser: 11 M.

11. /IBa Tena Havanu OBUTAThCS MO MPSMOM B OAMH U TOT K€ MOMEHT U3 OJIHOM TOYKH B OJHOM
HAIpaBJIEHUU. OJHO TEJO ABHIallOCh CO CKOPOCTBIO V(i) =3t’+2t (M/C), APYroe co CKOPOCTHIO
v,(t) =2t (M/C). OIIPENIETUTh PACCTOSIHUE MEXKTY TEIaMH 4epe3 2 CEKyH/IBI.

Otgert: 8M.

12. Macca cTepxHs, PacHOJIOKEHHOro Ha OTpes3ke[0;2] , ecam IUIOTHOCTH 3amaercs (yHKIHeH

p(x)=6x" —3x, paBHa ...

2
N v(t) = (3t + &) o o
13. Teno aBuxercs MPSIMOJUHEHHO CO CKOPOCTBHIO . Torga nyTb, NpOWIEHHBIA TEJIOM 3a
IPOMEKYTOK BPEMEHH OT t=1, =4 , paBeH ...
v(t) = (121 - 3t%)
14. CkopocTh Tena, JABHKYLIErOCs MPSIMOJMHENHO, 3amaercs (HopMysioi - (m/c).
Torpa ajrHa TyTH, IPOWIEHHOTO TEJIOM OT Havala ero JBMKEHHs JI0 OCTAHOBKH, PaBHA ...

IIpumep 4.1. Haiitu paboTy, KOTOpYIO HY>)KHO 3aTpaTUTh, YTOOBI PacTIHYTh npyxuny Ha 0,05 M, ecnu
cuna 100 H pactsarusaer npyxuny Ha 0,01 M

ITo 3akony I'yka ynpyras cuna F, pacTsaruaromias npyxuHy, IpoloOpLHOHAIbHA 3TOMY PACTSHKEHUIO
X, T.e. F=kx, rne k — koadpdunment nponopunonansHoctu. Ilo ycnouto cuina F=100H
pacTArMBaeT NPYKUHY Ha x =0,01M, T.€. 100=k-0,01=k =10000. Torga F =kx=10000x .

Boraucnum pabory:
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0,05 2 0,05
A= [10000xdx = 10000% =5000x? " =5000-0,05* = 12,5 (1)
0 0
OmnpenenéHHbIN HHTETPa MPUMEHSIOT U1 BBIYUCICHUS YT S MPSIMOJIMHEHHOTO IBUKEHUSI.
[Tyte S, mpoiiIeHHBIM MaTepUaIbHONH TOYKOM 3a MPOMEXYTOK BpeMeHH oT t=a mo t=Db, paBen
OTpeeIEHHOMY UHTETpajly oT ckopoctu V(t):

S= iv(t)dt

IIpumep 4.2. BolunciauTh NnyTh, NPONAECHHBIN TOUKON 3a 4 CEKyHIbl OT Hayajla JBU)KEHUS, €CIIH
CKOPOCTB TOYKH v =2t+4 (M/C).
ITo ycnoButo: v(t)=2t+4,a=0,b=4.

t2[*

4
Torna s :j(2t+4)o|t=2E +4tf) = 42 +4-4=32(M/C).
0

0

[EJ; 6] y
IIpumep 4.3. Macca cTepxHsi, pacloj0KeHHOT0 Ha OTpe3ke - ° 4, eciu IIOTHOCTH 3a/1aeTcs PyHKIUEH
f 2
plx)=2x"+3
, paBHA ...
| B]
B kadectBe MOmeny CTEp)KHS MPHUHUMAETCS OTpe3oK - ~ < Ha ocu OX, JAIMHA KOTOPOTO COBHANACT C

V u (x)
AJIMHOW CTCPKHA M B KAXKIOHW TOYKE KOTOPOIro 3aJaHO 3HAYCHHUC IJIIOTHOCTHU p . Torna Maccy

m = fp(x)dx

CTEpKHS MOKHO BBIYUCIINTD 1o popmyie
6, 93 ° L6
m=[(2? +3)dr=| T r3c| =22 118=
) - 3 3

Hcronb3ys yCIOBHE 3314, MTOJTyIHM 144 +18 =162.

®opma npeacTaBaeHUusi pe3y/abTaTa: BbIIOJHEHHAs paboTa.

Kpurepun onenkn:

- «OTnu4HO» - yMeHHs c(OpMHpOBaHBI, BCE 3aJaHUs BBINOJHEHbI MPaBUIbHO, 0€3
apudMeTHuIeCKnX OMMOO0K, pemieHne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 000CHOBAHUSIMH.

—  «Xopowo» - HEKOTOpble yMEHHs Cc(OpMHpPOBaHBl HEAOCTATOYHO, BCE 3a/laHus
BBITTOJIHEHBI, HEKOTOPBIE BHJIBI 33JJaHUI BBITIOJIHEHBI C omMOKamu. bezommboyno BeimomHeHo 80-89
% Bcex 3a7aHui.

—  «YIOBJETBOPUTENBHO» - HEOOXOJUMBbIE YMEHHUS B OCHOBHOM C(OpPMHUPOBAHBI,
OOJBIIMHCTBO 33JaHUI BBIIIOJHEHO, HEKOTOpBIE W3 BBIMOJHEHHBIX 3aJaHUil coaepxkaT OIIMOKH.
Besommbouno Beinonneno 70-79 % Bcex 3amaHuii.

—  «HeynoBneTrBopuTenbHO» - TEOPETHYECKOE COAEpPXKAHUE Kypca HE OCBOEHO,
HEOOXOIUMbIE yYMEHHS He C(QOpPMHUPOBAHBI, BBHINOJIHEHHbIE Y4eOHbIE 3a/JaHus COJEp)KaT TrpyObie
omn6Oku. be3ommnbouno BeimonHeHO MeHee 70% Bcex 3a1aHui.
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Tema 2.1. DjieMeHTHI KOMOMHATOPUKH.

IIpakTnyeckoe 3ansaTue Ne /
Pemienne 3a1a4 Ha OCHOBHBIE MOHATHS KOMOUHATOPHKH

Heab pabdoTbl: OCMBICIUTH OCHOBHBIC MOHSATHUS KOMOMHATOPUKH, HAYYUTHCA OTJIMYATH OIHY
BBIOOPKY OT IpYroi, MPUMEHATH (POPMYIIBI ISl UX HAXOXKICHUS.

Boinosnus padory, Bel Oyjaere:
YMETh!
— pemarh 3aJa4d  Ha BBIUYMCIEHHE BEPOSTHOCTH C HCIOJIB30BAHUEM 3JIEMEHTOB
KOMOWHATOPHKHU
MarepunanbHoe obecnieyeHue:
WuauBuayanbHble 3a1aHNUsI, KOHCIEKTHI JIEKIUH.

3aganue:

1. B copeBHOBaHUSX yyacTBYeT KOMaH/a 3JIeKTpUKOB 310 4yenoBek, Tpoe U3 HUX 3alMyT 1-e,
2-e 1 3-e MecTo. CKOJIBKO CYIIECTBYET Pa3IMYHBIX BAPUAHTOB ?

2. W3 Opuramel SJIEKTPHKOB, KOTOpas COCTOMT M3 12 dYenmoBek, HE0OXOAWMO BHIOpaTh 3
4eJoBeKa Ha ycTpaHeHue aBapuu. CKOJBKO CYILECTBYET Pa3iIMUYHBIX CHOCOOOB TaKOIo
BEIOODA.

3. Ha nonke mkada BbIcTaBieHbl § JXypHaJOB pa3iMuYHBIX HarpaBieHUH yuyeTa. CKOJIbKO
CTIIOCOOOB UMEETCS ISl PACCTAHOBKH 3TUX KYPHAJIOB B PA3HOM MOPSIKE?

IMopsinok BHINOJIHEHHS PadOTHI:
1. Onpenenure Buj BHIOOPKU O€3 TOBTOPEHHUS.

2. BpiOepeTre COOTBETCTBYIOIIYIO (HOPMYITY AJISi BEIYUCICHHSI BO3MOKHBIX KOMOMHAITHHA.
3. IlpousBeanTe BHIYUCICHUS, UCIIOB3YSI IOHATHE (haKTOpHaIa.

Xon padoTsr:

B ocHoBe pemieHus 3a1a4 Ha KOMOMHATOPHKY JIeXKaT JiBa IpaBuia;

1.IIpasuno cnoxcenusn. Ecniu HEKOTOPBIH 51eMEHT A MOXKHO BbIOpaTh M cioco6amu, a Ipyroit
aneMeHT B —Ncmocobamu, HCKITIOYAOIUME JIPYT IPYTa, TO BEIOOP KAKOTO-HUOYIb OJHOTO M3 ITHX
aneMeHTOB( Tu00 A, 60 B ) MOXHO OCYIIECTBUTH M+ N crioco0amMu.

2.11Ipasuno ymnoscenun. Ecii HEKOTOPBINA 31eMeHT A MOXKHO BbIOpaTh M crioco0amu U eciiu
10CJIEe KaX/10r0 TaKOTo BbIOOpA 31ieMeHT B Mo)kHO BbIOpaTh N crioco0amu, TO BEIOOP Maphl
aneMeHTOB (A, B) B yka3aHHOM MOpSAAKE MOXKHO OCYIIECTBUTH M-N crocoOamu.

3aoaual. [1Tpu hopMUPOBAHUH IKUTIAKA KOCMUYIECKOTO Kopabiis umeercs: 10 mpeTeH1eHTOB Ha
HOCT KOMaHAMpa,20 IPEeTeHIEHTOB Ha MOCT OOPTHH)KEHepa,25 MPETEeHACHTOB Ha MOCT KOCMOHABTa-
uccienoparens. CKOIbKUMU cIoco0aMu MOKHO BBIOPATh OJIHY U3 KaHAMIATYp Ha MOCT KOMaHIupa,
Wi OOpTUH)KEHEpa, UM KOCMOHAaBTa-HCCIe10BaTeNs?

Pewenue. I1o npaBuny cymmsl cymiectByeT 10+20+25=55cnoco60B BeIOOpa OAHOMN U3
KaHIUuIaTyp.

3aoaua2.B cTONOBON NpeIararoT 1Ba Pa3IMYHBIX NIEPBBIX : @, U a, ;TP Pa3IMYHBIX BTOPBIX
omona: b, b,,b; u nBa paznmuunbIX Kecepra: C, u C,. CKOIBKO pa3INYHBIX 00€10B U3 TpeX OIr0]
MOJKET BBIOpATh MOKYMAaTesh?

Pewenue. TlepBoe 0111010 MOXKHO BBIOpaTh IBYMS CLIOCOOaMHU, BTOPOE OO0 MOKHO BBIOpATh
TpeMsi CIIoco0amMHu, TpeThe OJIF0I0 MOKHO ABYMsI criocobamu. [10 mpaBrity yMHOXKEHHS CYIIECTBYET
2x3x2=12 cnocoboB BeIOpaTH 00€/ U3 TPEX OO,
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3. lloomnoscecmea n- Muodcecme(coeouneHus).
Jns HaXOXKAeHUS K — moxmuoxects HEKOTOPOro N —MHOXECTBa HYXXHO BbIOpaTh K m3Nero

3JIEMEHTOB (TI03TOMY YacTO TOBOPST O gbioopke K amemenToB u3 N —snementos). [Ipo BeiOpanHbIe K
U3 N pa3IMYHBIX IEMEHTOB MIPUHATO TOBOPHUTH, YTO OHU O0PA3YIOT COeMHEHHE U3 N 3IIEMEHTOB IO
k .Coeounenue-cobupareibHpIii TEPMHH KOMOMHATOPHUKH. B 3aBHCHMOCTH  OT TOTO, MMEET JIK
3HAaYCHHE TIOPSIIOK DJIEMEHTOB B COSIMHEHUN WJIM HET, a TAK)KE OT TOT0, BXOAAT B COEAMHEHHE Bce N
AJIEMEHTOB WMJIM TOJIBKO YacTh MX, Pa3IM4aloT TPU BHUAA COCAUHEHUI: nepecmanosKku, pazmeujenus,
couemanusi.

Ilepecmanosku.

[lepecranoBKkamMu 13 N —3JIEMEHTOB HA3bIBAIOTCS TAaKUE COCAMHEHUS M3 N —3JIEMEHTOB, KOTOPHIC
OTJIIMYAIOTCS PYT OT JAPYyTra TOJBKO IMOPSAIKOM PACIOIOKECHHS HIEMEHTOB.

O6o3navenue: P, =n!

Pazmewenus.
PazmenienussMu u3 N —3JIEeMEHTOB HA3bIBAIOTCS TAKUE COSAMHEHUS, KAKI0E€ U3 KOTOPBIX COJNCPKHUT
M 3JeMEHTOB, BLIOPAHHBIX M3 YKCiA JAHHBIX N —3JEMEHTOB, OTIIMYAIOIIMXCS JTUO0 COCTaBOM, JTHOO
MOPSIKOM HX PACIIONIOKEHHUS, TUO0 U TeM , U JPYTUM.
n!

(n—m)!
3ameuanue. PaccMoTpeHHbIE paHee epeCTaHOBKHU — YAaCTHBIN Cllydail pa3MeleHU U3
N —3j1eMEeHTOB IO N —3JIEMEHTOB.

O6Go3naueHue A" =

n!
=A"=_"—nl!
P,=A 5 n!
55440,
Couemanus.

CoueTaHuAMH U3 N- 3JIEMEHTOB 110 MHA3LIBAIOTCS TAKHE COCAUHCHHA, KOTOPBIC OTJIIMYAIOTCA APYyT

OT Apyra XOTs OBl OJHHUM 3JICMCHTOM.

(1

O6o3nauenue:Cy = ————
mi(n—m)!

1. KonoBsIif 3aMOK OTKPBIBAETCS MOCTIEI0BATEIHFHBIM HA0OPOM YETHIPEX pa3HbIX 1Upp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA00PATH /IS STOTO 3aMKa.

Pemenne.

1.Bo3moxnbix mudp Beero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxxnas nabpanHast koMOMHAIMS KO/1a
OTJINYAETCS OT IPYroil KOMOMHAIMU XO0TsI Obl ostHOM 1udpoii(1,4,5,7 #2,4,5,7),1100 OpsIAKOM
Habopa oguHakoBbIX udp(1,4,5,7#4,5,7,1),m03TOMy Ui MOACUETA YUCIIA BOSMOKHBIX KOMOHHAITHIH
KOJIOB HCITOJIb3yeM (OpMYITy YUCIIa Pa3MEIICHUN.

2.dopMmyia pa3MelieHuii umeeT BUmI A, = I'nf:lm}" B namewm ciayyae n = 4 ,m = 10,

5. Mpormon pacis 4, = 25210212 52010.5. 5.7 = 040

2.  CKOIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX UEIOBEK U3 AECATH?
Pemenue.
1. B nanHom ciny4yae mpu BeIOOpE Ul HAC BaXKeH TOJBKO COCTaB I10 TPU YEIOBEKa, MOPSI0K
BBIOOpA POJIM HE UTPAET, IO3TOMY B OTIIMYHE OT MIEPBOT0 MPUMEPA YUCIIO CIIOCOOOB TIOJICUUTAEM TIO
dbopMyIe coueTaHmiA.

n!

2. ®opmyna couetanuit umeet Bua:Cy = . B Hamewm cnygae n=10, m=3.

m!({n—m)!
10! 10! _7¢8-5-10
- === =120.
31(10-3)! 3171 3217
3.CKOJBKO Pa3IUUHBIX YETHIPEX3HAUHBIX YHCET MOXKHO COCTaBUTH U3 uppl,2,3.4 9
U psl HE TOBTOPSAIOTCS)?

3 . TIpomsBoaum pacuér:Ci, =
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Pemrenue.
1.ITo ycnoBHIO TaHO MHOYKECTBO M3 YETHIPEX IJIEMEHTOB, KOTOPBIE TpeOyeTcst

PacIoyIOKUTh B ONPEAEIEHHOM NOpsAIKe. 3HAUUT, TpeOyeTcss HalTH KOJIMYECTBO NEPECTAHOBOK UX
YETBIPEX JIEMEHTOB.

2.Dopmyna nepecTaHOBOK U3 1T —3JieMeHTOB umeeT BuA: B, = n! B Hamem ciydae n =4.
3.IIpousBeném pacuét: Py =4!=4-3 -2 - 1=24,

dopma npeacTaBlieHUs pe3yJibTaTa: BbINOJIHEHHAs paboTa.

Kpurepum ouenku:

—  «OtnuyHO» - yMeHHsS CPOPMHUPOBAHBI, BCE 3aJlaHUS BBHIMOJIHEHBI MPABHILHO, 0€3
apudmeTnuecKux omuboK, penieHne oPopMIICHO aKKypaTHO, ¢ HEOOXOUMBIMUA 000CHOBAHHSIMH.

—  «Xopomio» - HEKOTOpble yMEHUs CcHOpMHpPOBaHBI HEJOCTATOYHO, BCE 3aJlaHUs
BBINOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BBIMOJIHEHBI ¢ omnOKamu. bezommbouyno BeimonHeno 80-89
% Bcex 3a1aHuH.

—  «YIOBJICTBOPHUTEIHHO» - HEOOXOJUMBIC YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO ~ 3aJaHWK BBITIOJIHEHO, HEKOTOPBIC W3 BBIMIOJHEHHBIX 3aJaHW COACPKAT OIIMOKH.
be3zomm6ouyHo BeimoaHeHo 70-79 % Bcex 3anaHuil.

—  «HeynosnerBoputenbHO» - TEOPETHUECKOE COJIEpXKaHHE Kypca HE OCBOECHO,
HEOOXOUMBbIC yYMEHUS HE C(OPMHUPOBAHBI, BBHIMOJTHCHHBIC YYEOHBIC 3aJlaHUsl COJCpIKAT TIpyObIe
omnOku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3aaaHuii.

Tema 2.2 Dj1eMeHTbI TEOPpUH BCPOHTHOCTeﬁ M MaTeMaTH4eCKOH CTATHCTUKHU

IpakTuyeckoe 3ansaTue Ne 8
YucjioBble XapaKTEePUCTHKU BHIOOPKH

Leab padoThl: pacCMOTPETh OT/AEIbHBIE IPUMEPHI, XapaKTEePHBIE I BBIOOPOYHOTO METO/IA.
Boinosainus pa6orty, Bel Oynere:

YMETh:

— HaxXOOIUTb CTATUCTUYCCKUC XapPaKTCPUCTHUKU BI)I60pKI/I

— 0o(hopMIIATEH pe3ybTaThl OUCKA

MarepuanbHoe obecnieyenne: MluauBuyanbHbIe 3a/1aHNUST, KOHCTIEKTHI JICKITH.

3ananue:

1. I[TocTpouTh MOJUTOHBI YACTOT U OTHOCUTEIIBHBIX YAaCTOT MO PaCIPEACIICHUIO BEIOOPKU:
xi|2|4|7|8|9|12
2 2
n; ‘ pl‘ 2p2‘ P2 ‘ pz‘ P3 ‘ 3p3

2. TTocTpoiiTe TUCTOrpaMMBI YaCTOT M OTHOCHTEIBHBIX YaCTOT IT0 PACTIPEICTICHHIO BBIOOPKH:

e WnTepsar, CyMMa 4acToT
HHTEpBa
na X; — X, 1| BapnanT uHTEpBaNa,N;
1 3-5 01
7 — 9 3p3
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4 9-11 | P}
5 11-13 | 2p;
6 13-15 | 3p;
7 15-17 pP1+P2

3. [lns1 reHepaabHO# COBOKYITHOCTH, 33JIaHHOM paclpe/IeiCHUEM:
{ 5| 1¢ 19 20 29 30 3t

) 2|
pd 3§ pd 29 P 2

Haiimute reHepalbHYI0 CpEIHIOK, TCHEPAIbHYIO UCIEPCUI0, TI'eHEepaJbHOE CTaHAapPTHOE

OTKJIOHEHHE, MOJlY, MEJIMAHY U pa3Max.

4.113 reHepanbHOM COBOKYITHOCTH C/i€JIaHa BbIOOpKa, 3a/laHHasl PaclIpeieICHUEM:
1 2 4 9 § 19 12 14

r‘ pi 2P‘ pl plz‘ Ps‘ 2P3‘ p2+p.

Haiiti BbIOOpOUHYIO CpelHIOI0 BHIOOPOYHBIE AUCIIEPCUIO U CTaHAApTHOE OTKIOHeHue. ObpaTute

BHUMaHHE: P1 = uyncity OykB B Bamrem nmenw;p;= unciny OykB B Bamieit pamunmm;ps= uncity OykB
B UMeHH Baitero orra.

HOpﬂ)IOK BbIIIOJTHCHHUA paﬁon:
1 HpoanaB YCJI0BHUC HpeHHO)KCHHOﬁ 3aa4u , 110 KOHCIICKTY JICKIIUU HanauTe COOTBCTCTBYIOIIIHE

(bopMyIIbI.

2 IlpuMeHuTE NEKIUOHHBI TEOPETUYECKUI MaTepHan Ul PEIIeHHs KaKIOH 3a1auH.

3 B cmyyae HEOOXOAMMOCTH  MPEICTABUTh TEOMETPUYECKYIO HMHTEPIPETALUIO YHCIOBBIX
XapaKTEePUCTHK. BEIOOPKH.

Xoa pa6oThl:

1. 3amaHo pacnpeneneHue 4acToT BEIOOPKHU:
4 4 1 u
U :

CocTaBuTh pacupeeNeHle OTHOCUTENbHBIX YacTOT.

Onpenenum cHavaia 00bEM BBIOOPKHU:

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

n.
HaiizieM OTHOCHTENbHBIC YACTOTHI IO popMyse W, = —:
n

W, =i:0,12; w, =£=0,40;W3 =l=0,28;w4 =£=0,20.
25 25 25 25
CrnenoBaTeiabHO,
xi| 2| 6 14 15

wil] 01 o4 02 02

Kontpons: 0,12+0,40+0,28+0,20=1.

2.. Tlo pe3ynbpTaram nmpumepa | OCTPOUTH OJIUTOHBI YACTOT U OTHOCUTENFHBIX YacTOT.
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Pemenne. OTOOpa3uB Ha TIIOCKOCTH TOUKHM ¢ KoopjauHatamu (X;,N;) ¥ coeqMHMB MX OTpe3KaMu,
HOJTy4UM MOJHMIOH YacTOT:

N}
10 »
7 /
5
3 ‘
2 6 12 15 Xi

AHAJIOrMYHO OCTPOMM TIOJIUIOH 110 Toukam (X;,W,)
Wi}

0,40 a

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

| -
I ’

3.IlocTpoiiteérucrorpaMmmydro ciemyronemy cra¥ficTrueckdRy pacnfpesieieHIIo:

CymMma
No HHTepf a qac};OT
WHTEpBaJIa HHH_HOM 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.

ITo u3BeCTHEIM CyMMaM YacCTOT BapUaHT paCcCUYUTACM IIJIOTHOCTDb YaCTOThI IO MHTCPBAJIAM:
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110
IInoTHOCTH No | THOCTh
No YaCTOThI uH | 9acToT
HHTEpBaa 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 mosydeHHbIH pe3ybTar:

> |3

= N W A~ OO0 N
!
T

l —
-

5 10 15 20 25 30 35 40 X

4. Haiinutre CTaTUCTUYECKHE OLEHKH TEeHEPaJbHONW COBOKYIMHOCTH, 3aJlaHHOW CJIEAYIOIIUM

BAapHAIlMOHHBIM PAOOM:

BapHaHTa X |

001 DNy

gactora N; |

Pemenne. Onpenenum 00beM COBOKYITHOCTH:

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

Haitnem renepanbHyro CpeIHION:
- 8:2+9-4+10-5+3-6 _

X 4.
" 30

ERN
|
—_
]
~
~—
T

JIisi  BBIYKMCIICHUSI TEHEpAIbHOW Jjucnepcud wucmoibdyeM ¢opmyny Dy =X
Ormnpeienum CpeiHIo KBaJIpaToB:
o7 8:2°+9-4%+10-5% +3-6°

X ? =178.
30
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Takum obpasom, D. =17,8— 42 =18.
['eHepanpHOe CcTaHHapTHOE OTKIOHEHUE: O =,/Dp. = \/1,_8 ~134.

OOBIYHO IMOJIYYCHHBIX PE3YJIbTATOB JOCTATOYHO JJIA MMPAKTUYCCKUX 3a1a4. O,[[HaKO MOXHO

IMOJIYYHUTH OOIIOJTHHUTECIBHBIC XapaKTCPUCTUKHU JJIA 0oJiee TOHKOH OLICHKH FeHepaﬂbHOﬁ

COBOKYITHOCTH. HpI/IBeI[eM ux:

Moxa Mo : HanOoJbIas 4yacToTa
Mo =10.

Menuana Me: BapuallMOHHBIN P JCTUTCS MOTOJIAaM B TOUKE
Me=45.

nin = 2, IO3TOMY

Pa3max Bapuaruu R: B mpumepe X, = 6;X
R=6-2=4.

5. U3 renepanbHO COBOKYITHOCTH M3BJI€YEHA BHIOOPKA
X 1] 2| 3 4 5.
10] 10  10¢

9 94

HaﬁHHTC CTaTUCTUYCCKUC XaPAKTCPUCTUKHU BBI60pKI/I.

Pemenue. Onpenenrm 00beM BEIOOPKHU:
n=92+94+103+105+106 =500.

Boi6opounas cpenuss:
X, = 92.-1+94-2+103-3+105-4+106-5 _182.
500
Omnpenenum cpeHIOI0 KBaJpaTOB:
S 12 92 Q2 42 £2
X2 = 92-1°+94.2 +1035030 +105-4° +106-5 _1145.

Bri6opounas aucnepcust:
D, = X2 —(X, ) =1145-182° =814,
BBI60p0‘lHOC CTAaHAAPTHOC OTKJIIOHCHUC!
oy =+/814 = 2,85.

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJIHEHHAs paboTa.

Kpurepun onenkmn:
yMeHHsI COPMHUPOBaHBI, BCE 3aJlaHUSl BBIMOJIHEHBI MPaBUIbHO, 0€3

- «OTauyHO» -
apudMeTHIECKHX OMMOOK, pemeHne 0ohOpPMIIEHO aKKypaTHO, C HEOOXOIUMBIMUA 00OCHOBAHUSIMH.
«Xopomo» - HEKOTOpble YMEHUs CPOPMUPOBAHBI HEAOCTATOYHO, BCE 3aJaHUS

BBITTOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJaHUI BHITTOJIHEHBI C omMOKamu. bezommoboyno BeimomHeHo 80-89

% BCeX 3aIaHul.
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- «Y IOBIIETBOPUTEIIBHO» - HEOOXOAMMBIE YMEHHS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBITMHCTBO ~ 3aJIaHUK BBIMTOJTHEHO, HEKOTOPHIC M3 BBIMTOJHCHHBIX 3aJIaHUM COJEP)KAT OIIHMOKH.
Besommbouno BeinonHeno 70-79 % Bcex 3amaHuii.

- «HeynoBneTBOPUTEIbHO» - TEOPETHYECKOE COJEp)KaHME Kypca HE OCBOEHO,
HEOOXOAMMBbIE yMEHHS HE C(HOpPMHUPOBaHBI, BHITIOJIHCHHBIC y4YeOHBIC 3aJaHUs COJAEpX,aT TpyObie
omm6Oku. be3ommbouno BeimonHeHo MeHee 70% Bcex 3aJaHui.
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