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1 BBEJEHUE

BaxHyl0o 4acThb TEOpEeTHYECKOHM ¥  NPOPECCHOHATBHONW  MPAKTHUYECKOH  IMOJTOTOBKH
00yYaroIuXCcsl COCTABIISIIOT IPAKTUYECKUE 3aHATHUS.

CocraB u coaepxaHHe NPAKTHUUECKUX 3aHATUN HaIlpaBlIeHbl Ha peanu3aunuio DenepaabHOro
roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTAaHAAPTA CPEIHETO NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymeld qunakTH4eCKO# LEIbI0 MPAaKTUYECKUX 3aHATUN sBIsieTcs (OPMUpPOBAHHME y4EOHBIX
NPaKTUYECKUX yMEHMHM (yMEeHuH pemarh 3ajayd [0 MaTeMaTHKe, B TOM 4YMCJE MPHUKIATHOIO
XapakTepa), He0OOXOIMMBIX B TIOCTEAYIOICH y4eOHOM 1eATeThHOCTH.

B coorBerctBUM ¢ paboueld nmporpaMMoil  y4eOHOW AMCHUIUTMHBI  «MaTtemaTtuka»
IIPEyCMOTPEHO MPOBEACHHUE TPAKTUYECKUX 3aHATUH.

B pesynbrare ux BBITOTHEHHUS, 00YYAIOLIHICS JOKEH:

ymemp.

— BBITOJIHATH IEHCTBUS Ha/l KOMIIJIEKCHBIMU YMCIIAMU;

- BBIUNCIIATh 3HAYEHHS TEOMETPUUYECKUX BEJINYUH;

— pelaTh 3a/1a4y Ha BBIYMCICHUE BEPOSITHOCTH C UCIIOJIb30BaHUEM 3JIEMEHTOB KOMOMHATOPHUKY;

- peliaTb NPUKIAAHBIE 33Ja4d C HCIHOJb30BAHHUEM 3JIEMEHTOB JU(B(EepeHIHaTIBHOTO |

MHTETPAJIbHOTO UCUUCIICHUH;

- pelaTh CUCTEMBI JINHENHBIX YPaBHEHUH Pa3IMYHbIMU METOLAMM.

ConepkaHue NpPaKTUUECKUX padOT OPUEHTHPOBAHO HA IOATOTOBKY CTYJIEHTOB K OCBOEHMIO
poeCCHOHATIBHOIO  MOXYJsSl OCHOBHOW  INpoecCHOHAIBHONW — 00pa3oBaTelbHOM IPOrpamMMbl 110
CMEUAIBLHOCTHU U OBJIA/ICHUIO MPOPECCHOHATBHBIMA KOMIIETEHIMSIMU

1K 5.2 OpranuzoBbIBaTh MaTepHAIbLHO-TEXHUUECKOE 00eCIeueH e MpoLecca [0 TEXHUYECKOMY
00CITyKMBAaHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPEJICTB;

A Taxoke GOpMHUPOBAHUIO OOIMIMX KOMIIETEHIUI:

OK 01 Bseibupats cnocoObl pemeHus 3agad  Npo(ecCHOHAIBHOW  JIeATENbHOCTH,
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02 M cnonb3oBaThb COBpPEMEHHBIE CpEJCTBA IOMCKA, WHTEpHpeTanuu WHGOpMaluu, U
UH(POPMALIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 PO EeCCHOHATIBHOM 1eATeIbHOCTH.

BoinonHeHue cTyiaeHTaMu NpPaKTHUECKUX padoT mo y4yeOHOH nucuuruinHe «MaremaTuka»
HaIpaBJIEHO Ha:

- 00001IeHNEe, CHUCTEeMAaTH3allMi0, YIAyOJeHue, 3aKperuieHue, pa3BUTHE U JIeTAIM3aluIo0

MOJIyYEHHBIX TEOPETHUUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM y4eOHON AUCLUITIINHBL;

- (dopMHpoBaHHUE YMEHUI NPUMEHSTh MOJyYeHHbIE 3HAHUS Ha MPAKTUKE, peaan3aliio eJMHCTBA

WHTEJUIEKTYAJIbHON U ITPAKTUYECKOMN JESATENbHOCTH;

- BbIpa0OTKY MpH pEIIEHUH MOCTABJICHHBIX 33aJau MPO(pECCHOHATBHO 3HAYMMbIX KayecTB, TaKUX

KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTh, TBOPYECKAsi MHUIIMATHBA.

[IpakTrdeckre 3aHSTHSI TPOBOAATCS IOCIE COOTBETCTBYIOIIEH TeMbl, KOTopas oOecreuuBaeT
HaIM4YUe 3HaHUH, HEOOXOIUMBIX JUIS €€ BBITOJTHEHHSI.



2METOANYECKHUE YKA3AHUS

Tema 1.1 InddepennuaibHoe ncuncjieHue

IIpakTuyeckoe 3ansaTue Ne 1
JAunddepenuupoBanue Ca0KHBIX QPYHKIIH.

Leapb padoThl: HAYYUTHCS HAXOAUTH IPOU3BOIHBIE CIOKHBIX (DYHKITHIA.

Boinosinus pa6ory, Bel Oynere:

YMETB:

— aHAJTU3HUPOBATH 33J1a4y WIIH MPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH

— OIpEeIeNsaTh TAalbl PEIICHUS 3a1a4l

— pemiath TPHUKJIAMHBIC 3aJa4d C KCIOJIh30BAaHUEM JJEMEHTOB JHPPEpEeHIUATHHOTO U
MHTErPAJIbHOI'O UCYUCIICHUI

MarepuanbHoe obecneuenue: VHauBuayanbHble 3aaHusi, TaOIWIa MPOU3BOIHBIX, KOHCIIEKTHI

JIEKIUH.

3aganue:

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

. flx) = 3sin(2x —'43;1
. f{x:] = arcsindx + arceos®x

C fld =logs (Tx*—5x¥+ 1)
N
flxl=In Fadiid

4 l-cosx

o AW N

ITopsinok BbINOJIHEHHS PadOTHI:

1. Ompenenuts BUA GyHKIMU. BBecTH mpoMexyTOUHBIN apryMeHT.

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

3. Hcnonb3ys Tabiuiry mpou3BOIHBIX, HAUTH MPOU3BOIHBIC (PYHKIINH.

4. PackpbITh CKOOKH U IPUBECTU NOJOOHBIE, €CIIN ATO YIPOCTHUT 3aIHCh (DYHKIIHH.

®opma npeacTrasiieHus pe3yJbTara:

Haiiti mpon3BoaHbIe QYHKITHIA:

1 g(x) = (1—4x%)*
OYHKIMS SIBISIETCS CI0XKHOU CTENEeHHON. BBeeM npoMeKyTouHbIi apryMeHT © = 1 —4x~,

Jlns muddepeHImMpoBaHTs HyXHO BOCIIONIb30BaThCs hopMyoi (u™)' = nu™ ™t - u'

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

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

DyHKIMS TIPEJICTABISIET COOOM MPOU3BEACHHE JABYX CIOKHBIX TPHTOHOMETPHYECKHX (PyHKIIHIA.
[TosTOMY CHadYana BOCHOJIb3yeMcs TipaBuioM nuddepentmposanns (U V) = U'V + UV’

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



. . 1 .
BBeneM nmpoMeXyTOUHBIN apryMeHT: AJis HepBoi GYHKIIMHU U = = X, JJis BTOPOil pyHKIMNU

u = 2x,

[Ipu nudhepeHIpPOBaHIH UCIIONB3YEM CIIEAYIOIIHE HOPMYITBL:
(sinu)’ = cosu -u',(cosu)’ = —sinuu'.

1 1 1
fi(x)= [sinix -cos2x) = [sinix]’coszx + sin Ex[coszxjf
1 1y 1
=cos—x- (—x) - cos2x + sin—x - (—sin2x)
2 2 2

1 1
-(2x)' = ScosSx cos2x — Zsiﬂ,ix - sin2x.

LEx+zxT
-

Jy=——
- log, (3+10x)
OyHKIMS TPEACTaBIAECT COO0M YaCTHOE ABYX CIOXKHBIX (yHKuuid. [loaromy cHagana
¢
v'v—uvr

'
u
BOCTIOJIb3YyeMCsl MPaBUIIOM Au(depeHIIUPOBAHUS [E) =

. (2%F%7)  log,(3 + 10x) — 2%¥5%" . (log,(3 + 10x))’
YT (log, (3 + 10x))?

BBejieM IIPOMEXKYTOUHBIH apryMeHT : JUIsl IepBoii Gpyrkimu u = 3x + 5x7, 11s BTOpoit GyHKIHH
u =3+ 10x,

[Ipu nuddepenmpoBaHuy UCTIONB3YEM ClENYIOIIME POPMYIIbI:

a ] 1
(aijll = ﬂ.iiﬂ-ﬂ- - 'u-'lr (]-Dgﬁ 'u']'l = ulna . UJ

4= T . SRR
p o 2R log (34 10) — 28 Y (log, (34102000

¥y = i(logg(3+10x7)2
RE+ERT o (3x+522)r lngzl:3+1[!l:r}—2“+5x2-m(3+lﬁxjf
i(logg(3+10x7)2 -
2B +EE o e 100) lng,,(3+1ux}—2“+5xz-ﬁ
(logg (34102732 /

4. f(x) = arcsin Ex + arccos5x

OyHKIUS TPEACTaBIIET COO0H CyMMY JIBYX CIIOXKHBIX OOpaTHBIX TPUTOHOMETPHUECKUX
{ynkumii. IlosTomMy cHadana Bocronb3yemcs npauioM auddepernuposanus(U + V) = U' + V',

r

3
fi(x)= (m‘csingx) + (areccos5x)’

o o 3 o
BBenem mpoMexyTOuHBIN apryMeHT : 71 IepBOM QYHKIIUU U = S X, Ui BTOpOH (pyHKITHH
u = bx,

IMpu qudhepeHIMPOBAHNH UCTIONB3YEM CIEAYIONIHE (POPMYIIBL:
(arcsinu)’ = % : (arccosu)’ = ——

T it




fi(x)= (rx;rc:si:rr,Ssr;)f + [a’rccas.‘ix]’:; {Ex)f -1 (5x)" = — 3 __°=

=7 ] q1_a v
Ill_,:zsz ] 4 1—1(5x]) 5 g ¥1-25x
N

5.f(x) = arccosy1— e®*

DOyHKIUS SBISIETCS CIIOXKHON 00paTHOW TPUTOHOMETPHYECKOM. BBeeM TpOMEeKyTOUHBII

apryment u = V1— e Jna muddepeHnnpoBanus HYKHO BOCIIOIb30BaThesa (GOPMyYIOi
ul

—
(arccosu)’ = =
1 ! 1 P
flx)= (m".::'.::'us\-"l —e) = ——/ . (V1 = &Y
J1-( -

[TpoMeKyTOUHBIN apryMeHT SIBISIETCS TaK)Ke CIIOKHOM GyHKIMel. BBeneM u st Hero HOBbIi
MIPOMEKYTOUHBIN apryMEHT
u=1—e*

Jns muddepeHpoBaHus HY>KHO BOCIIONIB30BaThCS POPMYIIOn

!

' Tl
) =2
— ! 1 — !
fi(x)= (arccosﬁ,,-'l — e"") = _1*-' G . (1,,-'1 — e"")
= — [1_321:].'

Vi—1+4e® 2v1— e
1 1
=——————(-2¢%)

¥ 21 — g2

dopma npeacTaBlieHUsi pe3yJbTaTa: BEIIOJTHCHHAS padoTa.
Kputepun onenkm:
3a mpaBWIBHBIN OTBET Ha BOMPOCHI HIIM BEPHOE PEIICHUE 3a1aUl BBICTABIISICTCS TIOJIOKUTEIbHAS
oneHka — 1 6asur.

3a He HpaBI/IJIBHI:Jﬁ OTBCT Ha BOIPOCHI HJIW HEBCPHOC PCIICHUC 3aJadd BbICTABJIIACTCA
OoTpunareiibHas OUCHKA — 0 GamoB.

KauecTBeHHast OlleHKA WHANBUIYaTbHBIX
Hpouent 00pa30BaTeNbHbIX JOCTHKEHUI
pe3yIbTaTUBHOCTH -
(TpaBUIIBHBIX OTBETOB) BepOaJIbHBIH aHATIOT
(oT™meTKa)
90 +~ 100 5 OTIINIHO
80 + 89 4 XOpOIIIO
60 +~ 79 3 YJIOBJIETBOPUTEIBHO
MeHee 60 2 HE YJIOBJICTBOPHUTEIHHO




Tema 1.1 InddepeHnuanbHOe HCUHCTCHHE

IIpakTuyeckoe 3ansitue Ne 2
IIpuMeHeHne NPOU3BOAHOM K HCCJIeI0BAHUIO PYHKIM.

Lesb padoThl: HAYYUTHCS HCCIEI0BATH (YHKIIMU C TIOMOLIBIO IIPOU3BOJHOM U CTPOUTH TPAPHKH.

Boinosnus padory, Bel Oyjaere:

YMETB:

— aHAJIM3MPOBATH 33/1a4y WJIM MPOOIEMY U BBIJEIATH €€ COCTAaBHBIC YACTH

— OMNpEIENATh ATalbl PEIICHUS 3aJa4l

— pemaTb NPUKIAAHBIE 33Ja4d C HCHOJB30BAHMEM JJIEMEHTOB JU(p(EepeHIIHaTIBLHOTO |
MHTErPAJILHOI'O UCYUCIICHUI

MarepuanbHoe olecnedyeHue: WHIUBUAYAIbHbIC 3a/laHus, TAOIUIA MPOU3BOJHBIX, KOHCIEKTHI

JIEKIIUH.

3aganue:

HccnenoBath (QyHKIMIO U IOCTPOUTH €€ rpaduk:

1) flx) = x%—12x;

2) fl) = =

Kparkue TeopeTrnyeckue cBeleHUs:

ANTOpUTM HcClie0BaHMs (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI:

1) HaiiTu npous3BoAHYIO (PYHKITHH.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTh KPUTHYECKUE TOYKM HA YMCIOBOM MPSAMOM M ONpPENENUTh 3HAK NMPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) 3ammcaTh UHTEPBAJIbI, HA KOTOPBIX (QYHKIIHS Bo3pacTaet f (x} = 0 u yobIBaeT f'(x) < 0.

5) BoelmucaTh TOUKHM 3KCTpEMyMa U BBIYUCIUTDH 3HAUYEHUS QYHKIIMHU B HUX.

ANropuT™ HccienoBaHus QyHKIIMHM Ha BBITYKIOCTh M TOUKU Iepernoa:

1) Haiit BTOpYIO NPOU3BOJHYIO.

2) Haiitu TOYKH, B KOTOPBIX BTOpas IPOU3BO/IHAs PaBHA HYJIIO UJIA HE CYILECTBYET.

3) OTMETUTh 3TH TOYKM HAa YHUCIOBOM MNpSAMON U ONpEeAeNuTh 3HAK BTOPOW MPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecnu f"(x) = 0, To rpaduk BeInyKJIbIi BHU3. Ecu " (x) < 0, To rpaduK BBITYKIIBINA BBEPX.

5) BeruncnuTh 3HaueHHs PYHKIIMM B TOUKaX neperuoda.

ACHMIITOTBI MOTYT OBITh BEPTUKAJIbHBIMH, TOPU30HTAILHBIMU U HaKJIOHHBIMHU.

Ecmu lim, _, f(x) = o0, To npsMasx = a sBIseTCS BEPTUKAILHON aCMMIITOTOM.

VpaBHEHHE HAKIIOHHON aCHMIITOTHI OyIeM UCKaTh B Buje ¥V = kx + b

2-x2°

ITopsinok BbINOJIHEHHS PadOTHI:

1. 3anumute QYHKIHIO.

2. Hcnonb3ys o01iyto cxemy, uccieayinTe GyHKIuLo.

3. Ilo pe3ynbraram uccieqoBaHus MOCTPOiTe rpaduk GyHKINH

Xoa pa0dorsi:

Haiitu o6macte onpenenenus GyHKIUH.

HaiiTu (eciu 5T0 He BBI3BIBAET 3aTPYJHEHHS) TOUKH IepeceueHus rpaduka ¢ OCIMU KOOPIUHAT.
Haiitu naTepBasbl 3HAKOMOCTOSIHCTBA (DYHKIIUH .

BorsicHuTs, gBnsercs 11 QyHKIMS YETHON, HEUeTHOW MIIM 00Iero Buja.

Haiitu acumntorsl rpaduka GpyHKINN.

Haiitu nHTEpBaIBl MOHOTOHHOCTH (DYHKITHH.

Haiitu sxcTpeMyMbl QyHKITHH.

Noos~wDdPRE



8. HaiiTi mHTEpBAIIBI BRIMYKJIOCTH U TOYKH Meperuda rpaduka GyHKIUH.
9. Iloctpouts rpaduk GyHKIUH.

®opma npeacTaBiieHus pe3yJbTaTa: BRIIIOJTHEHHAS paboTa
Kpurepun omenkn:
3a mpaBWIBHBIN OTBET HAa BOMPOCHI HIIM BEPHOE PEIICHUE 331a4l BBICTABIISICTCS TIOJIOKUTEIbHAS
oneHka — 1 Gasur.

3a He NpaBWIBHBIA OTBET Ha BONPOCHI WM HEBEPHOE pEIICHHE 3aJa4yd BBICTABIISCTCS
oTpuarenbHas oneHka — 0 6amios.

KauecTBeHHast onieHKa HHANBUAYAIbHBIX
Hpouent 00pa3oBaTeNbHBIX TOCTUKECHUIN
PE3yNbTaTUBHOCTH S
(MpaBUJIbHBIX OTBETOB) BepOaIbHBINA aHAIOT
(oT™meTKa)
90 + 100 5 OTJIMYHO
80 +~ 89 4 XOPOIIIO
60 + 79 3 yJIOBJICTBOPUTEIHHO
menee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 1.1 InddepennuaibHoe ncuncjieHue

IIpakTuyeckoe 3ansitue Ne 3
IpuMeHeHNe MPON3BOAHON K PEeNIEHHIO MPAKTHYECKHUX 33124

Leapb padoThl: HAYYUTHCS TPUMEHSTH IPOU3BOIHYIO (PYHKIIMH [IPU PELICHUU 3a]1a4.

Beinosnus patdory, Bel Oyaere:

YMETB:

— aHAJIM3MPOBATH 33/1a4y WJIM MPOOJIEeMy U BBIJIENIATh €€ COCTaBHbIE YAaCTH

— OHpCACIATH 3TAllbl PCIICHUA 3a1a4n

— OLEHUBATh NPAKTHUUYECKYIO 3HAYMMOCTh PE3Yy/IbTaTOB IIOUCKA

— pemath MPUKIAJAHbIE 33aJa4d C UCIHOJIb30BAaHUEM JJIEMEHTOB JU(G(EepeHIMATBHOTO |
MHTETPAJIBHOTO UCUUCIICHUH;

MarepuanbHoe obecnedenue: VHauBUIyanbHbIe 3aJaHUs, TaOIHIA MPOU3BOIHBIX, KOHCIEKTHI
JIEKIUH.

3ananue:

1. Haiinure HawMeHblllee W HauOonblice 3HaueHHs QyHKmH flx) =x*—8x*—9 Ha oTpeske
a)[-1;1];8) [0:3].

2. ImeeTcss TpOBOJIOKA JUIMHOH a MeTpoB. TpeOyercs OrpaguTh dTOW  MPOBOJOKOU
MPSIMOYTOJIBHBIA YYaCTOK 3€MJIM, OJIHA CTOPOHA KOTOPOTO MPUMBIKAET K CTE€HE 3aBOJCKOTO 3/1aHus,
TaK, 4TOOBI TUIOIMIAh OTOPOKEHHOTO yJacTKa Oblla HAanOOJIbIIEH.

3. na pacdera MeIMOPATHBHBIX MAIllMH, a TaKXKe MpoIecca 0KIEBaHUs, BAKHOE 3HAUYCHUE
MMEIOT 3aKOHOMEPHOCTH BIMTHIBAHUS BOJBI B TIOUBY. MI3BECTHO, UTO TOJIIMHA CJIOSI BOJBI, KOTOPHIN
BIIUTHIBACTCA B TMOYBY 3a t MHH, BBIUHCIsAeTcs mo Qopmyne S(t)= I'me =4cM/MUH — CKOPOCTh
BIIUTBHIBaHMS B KOHIIE MEPBOM MUHYTBI. - KOA(PGUIIUMEHT 3aTyxaHus ckopocTH, = 0,5 11 O0NbLIIMHCTBA
nouB. HaiiTu ckopocTh BIUTHIBaHUS BOJIBI B TIOUBY 3a t =4 MUH.

4. CTOMMOCTh 3KCIUTyaTallud aBTOTPAHCIOPTAa, UIYLIETO CO CKOPOCTBIO V KM/4, COCTaBJISIET

= 2

- + 0 "l o
C =(90+0,4v") py6/ L. C kaxoit CKOPOCTBIO JIOJDKEH €XaTh TPAaKTOpP, YTOOBI CTOMMOCTH
lxm myTH ObuTa HauMeHblnel, ecnu f(v) = C-t



v
m=5 ’ ;
50—v
5. Tlepee3xast ¢ mons B Opuramy, mpu CKOPOCTH V KM /4, TPAKTOP PacXoOmyeT :
JUTPOB COJISIPKU B 4yac. HallTu MUHUMAaNbHBIN 3amac COJSPKH, MO3BOJIAOMUN npoexaTh 20
KM.

KpaTkue Teopernyeckue cBeIeHH:

JUist oThICKaHMS HAMMEHBIIETO M HauOoblIero 3HaueHus GyHkimu, auddepeHunpyemoit BHyTpu
OTpe3Ka U HENpephIBHON Ha €ro KOHIAX, CIeIyeT HAWTH BCE KPUTUYECKHE TOYKH (DYHKIIHH,
JeXallue BHYTPH OTpE3Ka, BBIYMCIUTH 3HAUCHUS GYHKIMU B JTHUX TOYKAX M Ha KOHIAX OTpe3Ka, a
3aTeM M3 BCEX MOJIYYCHHBIX TAKUM 00pa3oM 4YHMCel BHIOpaTh HaWMEHbIEEe U HanOOJIbIIee.

IHopsinok BbINOJTHEHHUS PA0OTHI:

1. Haxoaum KpUTUYECKUE TOYKU (PYHKIIHH.

2. IlpoBepsieM, Kakue W3 HAMJICHHBIX KPUTHYCCKUX TOYCK JIGKAT BHYTPH 3aJIaHHOTO OTPE3Ka.

3. Haxomum 3HaveHus (pyHKIMM Ha KOHIIAX OTPE3Ka U B TEX KPUTHUECKUX TOYKAX, KOTOPHIC
MOMAJIal0T B 3TOT OTPE30K.

4. VI3 Bcex MOJYYCHHBIX 3HAYCHWH (YHKIMM BEIOMpacM HaWMEHBIIEEe U HauOoJbIIee .

Xoxa padoTbI:

6. 1. Haiigure HamMeHnbiiee © HauOoublnee 3HaueHUS QyHKuH flx) = —2x* — 32 +4 Ha
npomexytke :a)l—2; —0,5];5) [1:3].

Pemenne. Haxoaum KpuTHdeckue TOYKH QYHKITUH.

Fl(x) = (—2x% —3x% + 4)l=—x? — 6x = —6x(x + 1);

F(x) =0; —6x(x + 1)=0; x = 0 1 x = —1. MONYYWIH ABE KPUTUUCCKHE TOUKH:
x=0ux=-1,

a ) B npomesyTke [—2;—0,5] nexut ofHa U3 KPUTHYECKUX TOYEK:X= -1.

Tak kaxk f(—2)=28,f(—1)=3.f(—05) =35 T0 HauMeHbIIlcE 3HAYCHHUE byHKIHSA
flx) = —2x% — 3x% + 4 gocruraer B Touke x = —1 n paBHO 3, a HauOoublIee - B TOUKE X = —2 U
paBHO 8.. Kpatko 3TO MOYKHO 3amucaTh TaK:
ming_,,_q ¢ f(x) = f(—1) = 3.max_,,_o5 f(x)=f(-2) = 8.

6) Otpesky [1;3] He npuHAAIEXUT HU OJHA U3 KPUTHUYECKUX TOUEK, TOITOMY HAKIEM 3HAUEHHS
(GYHKIIMHM HAa KOHIIaX OTpe3Ka:
f(1)=-2-1"-3-1*+4=-1.[1;3];f(3) =—-2-3? -3 -3 + 4 = —77. . Kparko 5TO MOKHO
3amMcarh Tak: ming |1:3]f(x:] =f(3)=-7; . MAX[y 4] flx)=f(1) = —1.

2) Ywucno 86 mpeacTaBiacHO B BHJIE CYMMBI JIBYX CIaraéMbIX Tak, YTO HX MPOU3BEICHHE
MakcuMaibHO. HaliiuTe 3TH ciaracmsie.

Pemenne. IlycTh 3ajaHHOE 4YMCIIO MPEACTABICHO B BUJAE CYMMBI JABYX

claraemMpIx ¥ H V,1.€.86=x + V. BelpazuM BTOpO€ ciaraeMoe 4Yepes X.

y=86-x.3anumeM npousBeieHHe JTUX umcen B Bujie GpyHkimu ot x.f(x) = x - (86 — x)
Haiiném 3HaueHue X, Mpu KOTOPOM (PYHKIIHS

f(x) =x-(86—x) pnocruraer makcumyma..Haiiném nponssoanyiof () u IPUPABHSIEM €€
nymo. f/(x) =(x- (86 —x)) = (86x —x%)/=86 — 2x = 2(43 — x),

2(43 —x) = 0,x = 43.

OmnpenenuM BTOpoe ciaraemoe: ¥ = 86 —x = 86 — 43 = 43.

OtBer: x = 43 ;y = 43.

3) Pemienue:
.+0.5 )
S()=2E= = 8¢05 = 8%

0.5
9(t) = S'(t) = (8Vt)' = %;19(4) == %= 2 (cM/MHH)
N

4)
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Pewenue:

t="/i =>t=&, raeV=>0
1 2. .90
f(v)= 7-(90*—0,4\/ _)=V—6-O,41
90
f(v)= dv—2F0,4
24+04=0
v

v=+ 15 | Tak kak v>0, T0

v=15km/u.
Otgert: Ilpu ckopocTtu 15 kM/4 cebecTonMOCTh OyIeT HAaMMEHBIIICH.
5)
Pewenue:
2
1) t=% =>t = —vgmev(t)e(O:SO)
3a Bpems t nony4uum f(v)=m-t
20 v 100 v 100
f(v) = v 3 \’ 50-v v \J 50=v V50v—p?
1w 50(2v=50 1
F(v)=((100-(v50v — v2y'y="222=50)
V500—vZ’ V50u-02
f'(v)=0 => 50(2v-50)=0 v=25
25 miny ]
100 25
v= 25km/u ; f(25) VB 4.
25 50-25
Omeem: 4 1.
3anauu:

O6mwem raza npu temnepatype t onpenensercs o gopmyne q=1+0,0075t. Onpenenuts cKOpocTb
u3MeHeHns 00beMa rasza mpu temreparype ty.

Tpebyercst OoropoAUTH MPSAMOYTOIBHBIN YUACTOK 3€MIIH ILIOMAAbI0 20 MZ, MIPUMBIKAIOIIEH OJHOMN
CTOpPOHOH K cTeHe JoMa. KakoBO JOIKHO OBITh COOTHOLIEHHE MEXAy AJUHAMU €ro CTOPOH,
YTOOBI JUTMHA 3200pa ObUIa HAUMEHBIIEH?

11



3. Ilpu narpeBaHuu Temmeparypa Teja W3MEHsUIach B 3aBUCHMOCTH OT BpEMEHHM HarpeBaHus t mo
3akony T=k t%. C kakoii CKOPOCTBIO HarpeBajoch Tejao B MoMeHT t=5¢, ecitu k= 0,4; 0,1.

4. Teno maccoir 10kr ABMXKETCS MPAMOJMHEHHO IO 3aKOHY C=3t*+t+4. Haiitu KHHETHYECKYIO
SHEPTHUIO Tella yepe3 4 ¢ Mmociie Havaa JIBUKECHHUSL.

5. TpeOyercs oropoauTh 3a00pOM MPSMOYTOJBHBIM YYaCTOK 3€MJIM IUIOmaapio 294 M° U 3aTeM
pa3JeNINTh €ro Ha JIBE PABHBIC YaCTU MEPErOPOAKON, MapaJuieIbHOW MEHBIIEH CTOPOHE Y4YacTKa.
KakoBbl 1OKHBI OBITH pa3Mepbl ydacTKa, YTOObl Ha MOCTPOMKY 3a00pa U MEeperopogku ObLIO
HCTPavYeHO HAaMMEHbIIIEE KOJUYECTBO MaTepuana’?

6. IIpssMOYTOJBHBIN JHCT >KECTH HMMeeT pasMepbl 5 U 8§ aAM. B 4eTwIpéX ero yrimax BbIpE3arOT
KBaJpaTbl M TOJy4YUBIIMECS OOKOBBIE YacTW 3aruOalOT MOJA MPSMBIM YIJIOM. BblyuciuTh
HAnOOJIBIIIYI0 BMECTUMOCTD MTOJTy4EHHOW KOPOOKH.

7. OxHO uMeeT (QopMy NPSMOYTOJbHUKA, KOTOPBIM CBEpXy 3aKaHYMBAaeTCs Moiykpyrom. Kakoso
JOJKHO OBITh OCHOBAaHWE NPSIMOYTOJIbHUKA, YTOOBI MPH TMEepUMEeTpe 2 M OKHO HUMENO
HauOOJIBIIYIO TUIOMIAIL?

dopma npeacTaBlieHUs pe3yJbTaTa: BhINOIHEHHAs paboTa.
Kpurepumn oneHku:

3a mpaBWIBHBIM OTBET HA BOIPOCH WM BEPHOE PEIICHUE 3aJ1a4d BBICTABIIACTCS TOJOXKHUTEIbHAS
onenka — 1 6ayr.

3a He mNpaBWIbHBIM OTBET HA BONPOCHI MM HEBEPHOE PEIICHHWE 3aJladd BBICTABIIACTCS
oTpuIaTeNibHas oreHka — (0 6ayIoB.

Mpomert KavecTBeHHas oneHKa HHAUBUYaIbHBIX
00pa3oBaTeNbHBIX TOCTHKCHUHN
pe3yabTaTUBHOCTH Sann
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 =100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 + 79 3 yJIOBJIETBOPUTEIHHO
MeHee 60 2 HE yJIOBJIETBOPUTEIILHO

12



Tema 1.2 UHTerpasibHOE HCUYUCIEHUE

IIpakTnyeckoe 3ansaTHe Ne 4
MeToabl BbIUHMCICHHS HeoNpeleJeHHbIX MHTerpajioB. MeTo/ 3aMeHbI.

Hean pa6oTbI:
CdopmupoBaTh NpaKTUYECKUE HABBIKY 110 PEUICHUIO 3a7a4 JAaHHON TeMBbI.
Boinosinus pa6ory, Bel Oynere:
ymemy:
— AaHaJIM3UpOBaTh 3a/la4y UJIN HpOGJ’IGMy U BBIACIATH €€ COCTAaBHBIC YaCTHU
- peliaTh MNPUKIAJAHBIC 3aJa4d C HCIOJb30BAHUCM 3JICMCHTOB I[I/I(b(bepeHL[I/IaHBHOFO u
MHTETPAIbHOTO UCUUCIICHUI;
MarepunanbHoe obecnieyeHue:
— KOMILJIEKT y4eOHO-HArJISIAHBIX MOCOOUI 1151 MHIMBUYaJ IbHBIX JOMAIIHUX padoT;
— KOMIUIEKT JUJIAKTUYSCKOTO Pa3JaTOYHOr0 MaTepHaa.
3ananue:
[ToBTOpPUTH TEOpETUYECKUI MaTepHall, BBIMIOIHUTD MTPAKTHYECKYIO PaboTy.
KpaTkue TeopeTuyecKue CBeIeHUs:
_[f(x)dx = F(X)+C, ade C = const

]~ smauox UHTErpaa.

J () _ noppiHTerpanbHas GyHKIHS.

dx _ 3pak nuddepeHnuana.

S ®E% _ ponpinTerpansHoe BRIpaKeHHUe.

Flx) _ nepBooOpaszHas pyHKUIHUH.

Fx)+C _ MHOXKECTBO [epBOOOPA3HBIX ()YHKIIHIA.
C' - koHcrauTa.

Pemutey wHTETpan — 3TO 3HAYUT HAWUTH OMpENEICHHYIO (DYHKITHIO
npaBUjIaMu, IpUeMamMH 1 TaOIUIeH.

Henocpeocmeennoe unmezpuposanue — 3mo HaxoxHcoeHue HeonpeoeieHHbIX UHMeSPaios C
UCNnoIbL3068aHUEM MADNUYLI UHMESPATI08 U CEOLICTNE HEONPEOeIeHHO20 UHme2pad.

FB+C | nonp3ysich HEKOTOPHIMA

1) [dx =x+C;
n+i
2) fx"dx="—+C, (n¥F —1);
n+1
3) f%=£n|x|+{?;
x 3. _ @
4 [a dx-{ﬂa—l—{?,
5) [e*dx =e* + C;[ eF*+? dxziek“’-’—l—(.’
6) [ sinxdx = —msx+C;fsin(_kx+b]dx=—icos(kx+ b)
7) fcosxdx = sinx + C; [ cos(kx + b)dx =isin(kx+b)
8) [ dx = tgx + C;

cost x

9) [£_ = —ctgx+C;

sin? x

MeToa nMOACTAHOBKH (MHTETPUPOBAHHME 3aMEHOM NepeMEeHHOi)
Anzopumm eviuucnenus HeonpeoereHHo20 UHmMezpana Memooom NOOCMAHOBKIU!
1. Onpenensror, Kk KakoMy TaOJIMYHOMY MHTErpaqy HpPHUBOAMTCSA  JaHHBIH  MHTErpai
(mpenBapUTENIBbHO NMPE0OPa30BaB MOABIHTEIPAIbHOE BBIPAXKEHUE, €CIIN HYXKHO).
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2. Onpenensior, Kakyl0 4YacTh TOABIHTETPAIbHOW (YHKIIMM 3aMEHHTh HOBOW MEPEMEHHOH, W
3aIMCBIBAIOT 3TY 3aMEHY.

3. Haxomsar muddepennmansr obenx wyacTed 3amucd W BhIpaxaroT auddepeHiuman crapou
MEepPEeMEHHON (Wi BBIpaXKeHHWE, cojepxkaimee 3ToT nuddepeniman) yepes mauddepeHiman HOBOM
MIepEMEHHOM.

4. TlpousBoAAT 3aMEHY 110/ UHTEIPAJIOM.

5. HaxonsT mosydeHHbBIN HHTETpaJl.

6. B pesynbraTe mpou3BOAAT OOpaTHYIO 3aMEHy, T.€. IEPEXOIAT K CTapoil mepeMeHHoi. Pe3ynbrar
M0JIE3HO MPOBEPATH TU(DHEepeHIIMPOBAHUEM.

[Iprmep TUIOBOrO pacyeTa:

[(2x® + 1)*xdx

BBenem noacTaHoBKy:

t=2x"+1,

dt = 6x7dx.

dt o
Bripa3us otciona x2dx, momydnm: x> dx = - TloncTasus B ranHbIi HHTErpan BMECTO 2x3+1m

JuddepeHunpys 3To paBEeHCTBO, UMEEM:

x7% dX ¥X BHIPAKEHHUS, TIOTYUUM:
dt 1 1 gt
xldx=[t*-===[t*dt==—+C =
6 _ 6 6 4+1
_ _(2x®+1)°

Jx®+ 1)4C 30

+

o | e
Ullt‘*m

+C

1. MeTOZI I/IHTerI/IpOBaHI/IH 10 YaCcTaAM
Iudu = uv—jvdu

Ecnu nogsiHTerpansHas GyHKIMS MPEACTaBIsSeT cOO0H MPOU3BEACHHE JINO0 TPUTOHOMETPHYECKOM
¢yHkumum Ha anrebpamueckyro, JauOO TIOKa3aTeNbHOW Ha anredpandeckyro, TO 3a U clemyer
NPUHUMATh aNreOpandyeckyro QyHKIHIO.

Ilpumep 1.
Brruucnaute unTEerpa:

/-:1'2 Ilnxdr

Penienue:

31ech MOABIHTErPATIbHOE BBIPAXKECHUE COMepKUT Joraprudm. Torma
dlnz , T

du = dr = (lnz)dr = —

. 1 ; 1 ,

2 241 3
) = e de = = xT
(! f.'l €I 2_'_1-.]: 3!,.

o 1 . 1 ., dz
T f.r} Inzdr f]n.‘r.' cx” dr f'u dy = uv f‘i:.'du =lnz- qJ:'J' — qu:'{ - =
i i H.-

3 1 "
%1112- Ef.r“ rf;:'.

BrrunciisieM ocTaBIIMiiCS UHTETpa:

. 1 . |
fxz dx = 2* = —o?

2+1 3
Torma
x 1 |
I=—Inzr—-= [z*de =" L S
3 3 f 3 In=x 9 T f_.
u=x du=u (x)-dr=x dx=dx
H] amen 2. f X COSs xdx: dr=cosxdx u:_r cosxdx=sin x :X‘Slll X — Jr sinxdx =

_.Sinx — (—cosx) + C.
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IIpumep 3. _
u=3x—7 du=u (x)-dx=3dx

[(3x — 2)e2* 54y _ldv=e>""> v=J e2¥5 di="g27-5 :zi (3x —2)e* > — %f e 3dx

1 _ 3g2%—5
~(Bx—2)e T —=—+C
Ipumep 4.
u=Inx du=u(:ﬂ-dx=ldx _ 1
flﬂ xdx_lav=ax S e |~ XIDX —Jx -;dx: xInx — [ldx=xInx —x+C

IHopsinok BbINOJIHEHHUS PA0OTHI:
1. ITomyunTs 3aaHME.
2. BEINOJIHUTE 3a7aHUE.
3. [IpenoctaBUTh pe3yabTaT BHIIOJIHEHHUS, IOJTYYUTh OILICHKY.
Xoxa padoTbI:
1. HaiiTu HeonpeaeJJéHHBII HHTErPaJl, HCIOJIb3YI0 TA0JMIY HHTETPAJIOB.

2.1 2.6 1 2.11
j(4cosx+ 2sinx)dx J‘ (; + EEI):{X 4 .
j(coszx_ 2e7)dx
2.2 2.7 2 2.12 5
5 1 j(—5—3605x)dx J‘(zex——)dx
R T X x
j(xa + . 2 jd‘x
Sl X
J‘ dx 2.3 2.8 J‘ [(1 = cos2x) dx 2.13 J‘ tg%xdx
1+ sin’x N
2.4 24 2.9 J‘Exz+3x—2 J‘:rz+2:r—15d;T
——dx x—73
j x+2 x+2
2.5 2.7 2.10 2 2.15 -1
Ix" 4+ x x+T7x+12 x
j x° dx j x(x+3) sz—xdx

2. HaiiTu HeompeneJéHHBII HHTErPaJ MeTOJA0M MOJACTAHOBKH.

3.1 3.6 5 (3 — 51—)%& 3.11
j(4x—2]3dx j(8x+ 1) dx j
3.2 3.7 5 3.12
5 4 j dx
jgx_;rd“ jz+?xd’x -8
3.3 s 3.8 T 3.13
in(5x ——)dx 3cos|2x +—|dx
jsm( * 3) j ( 4) J‘dl-sin(Zx—g)dX
3.4 3.9 4—2x 3.14
feﬁx_grix jze dx J‘Eemﬁzdx
3.5 J- 2 3.10 J- 6 2 3.15
cos?(4x + 1) sin® (2x— 1) jcosz(gx —-2) dx
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3. HaiiTu HeonpeneJéHHbIN HHTErpaj MeTOOM NMOJACTAHOBKH.

4.1 j 2xdx 4.4 j dx 4.7
61+ x2 xinx z=lInx J‘tgxrix
z=6+x°
x?—x
42 [ea A5 [T 8 [ ia
2+ 3e*
z2=2—x
r= 2+ 3¢
4.3 J’ezxdx z=e%—1 4.6 |; . = 1 4.9 J‘ cosxdx
1 SR z V1 —cos2x

(I)opMa NpeacraBjJacHus pe3yjabTara:
Hpe,I[OCTaBI/ITB BBIIIOJIHCHHBIC 3a/laHUs B TCTPAAU OJIA IIPAKTUICCKUX pa60T.

Kpurepun oneHku:

3a mpaBWIBHBIM OTBET HA BOIPOCH WJIM BEPHOE PEIICHUE 3aJ1a4d BBICTABIIACTCS TOJOXKHUTEIbHAS
onenka — 1 6ayr.

3a He mNpaBWIbHBIM OTBET HA BOINPOCHI WJIM HEBEPHOE pEIICHUE 3aJaud BBICTABISICTCS
oTpuIaTelibHas oreHka — (0 6ayioB.

KauecTBeHHasI OlleHKa WHANBUTYAIbHBIX
Hpouent 00pa3oBaTeNbHBIX JOCTH)KEHUN
PE3yNbTaTUBHOCTH Sann }
(IpaBHIIBHBIX OTBETOB) (oTmeTKa) BepOAIbHBIN aHAJTIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
60 +~ 79 3 YIOBJIETBOPUTEIBHO
MmeHee 60 2 HE YJIOBJIETBOPUTEITHHO

Tema 1.2 UaTErpajibHOE HCYHCICHHE

IIpakTnyeckoe 3ansaTue Ne 5

IIpumenenne popmy.isl Herorona — JleiiOHMIa 17151 BBIYMCICHUS ONPEIeJEHHOr0 MHTErpaJja

ean padoThi:
CdopmupoBaTh NpakTHUECKHE HABBIKH MO PEILICHHIO 3a/1a4 JJAHHON TEMBI.
Boinosinus padory, Bel Oyaere:
ymemy:
— pflaTth IMPUKIAJHBIC 3ada4u C HCIOJB30BaAHUEM JJICMCHTOB HH(i)(i)epeHHI/IaIII)HOFO n
MHTETPaJIbHOTO UCUHUCIICHUH;
— OHNpCACIATH OTallbl PCIICHUA 3a1a4n
MarepunanbHoe obecnieyeHue:
— KOMIUIEKT y4eOHO-HATISTHBIX TOCOOUN JTsl MHANBUAYaTbHBIX TOMAITHUX padoT;
— KOMIUJIEKT AUJIAKTUYECKOT0 pa3faTOYHOro MaTepHarna.
3amanmue:
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[TOBTOPHUTH TEOPETHUYECKHUI MATEPHAI, BHIITOJHUTH IPAKTHYECKYIO PaboTy.

KpaTkue TeopeTrnyeckue CBeIeHH:
OnpesieTéHHBIM HHTErPAIoOM OT HenpepbiBHOM GyHkmuy f(X) Ha KoHeuHoM oTpeske [a, b] (rme 2 #¥)
Ha3bIBAacTCsl IMpHpaAlIeHHe KaKoW-HHOyap €€ 1epBooOpasHOil Ha 3ToM oTpe3ke. Ilpu 3TOM

yIoTpeOIseTCs 3aKcCh
A

g / e [f(x)a?x.
] !
[ \ Kak BumHO Ha rpadukax BHHU3Y (MpHUpaIICHUE TEPBOOOPA3HON (GYHKIIUU
I \ . <
AF | AR o0o3naueno 45),  ompenenéHHBI MHTerpaJ MOKeT ObITh KakK

MOJIOKUTEIBHBIM, TAK W OTPHUATEIbHbIM 4YHca0M (Bbruucisercs kak
pPa3HOCTb MEXJy 3HAaUEHUEM IE€PBOOOpPA3HON B BEPXHEM IpeJiesie U €€ ke
i 3HAa4YE€HHEM B HIDKHEM mpezede, T. €. kak F(b) - F(a)).

Yucna a u b Ha3pIBalOTCS COOTBETCTBEHHO HM)KHUM U BEPXHHM IIpEJICIIaMU

S
s ——

-
-~ =
\

A By A

*  MHTErpUpOBaHHs, a OTPE30K [a, b] — oTpe3koM uHTErpUpoBaHUsL.
Takum o0Opaszom, eciu F(X) — kakas-HuOyap nepBooOpasHas QyHKUIUS st
f(X), T0, cormacHo onpeaencHHIO,

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

PaBenctBo HaszwiBaetcs hopmynoi HeroTona-JIeiiOnuma.
Pasnocts F(b) — F(a) kpaTko 3amuchIBaroT Tak:
Fix)

3
2

[Mostomy popmyny Hetorona-JleiiOHuma OyneM 3aniChIBaTh U TaK:

&
| xdx=F(x)

3
a

JlokaxkeM, 4TO OMNpeAeNEHHBIH MHTETpall HE 3aBHCUT OT TOro, Kakas IepBOoOOpasHas
HOJBIHTErPaIbHOM (DYHKIMU B3siTa Tpu ero BeraucieHuu. [lycte F(X) u ®(x) — mpou3BobHBIC
nepBooOpa3Hble MOJBIHTErpalbHON (QyHKIMU. Tak Kak 3TO MepBOOOpasHbIE OJHOW W TOH HKe
(GYHKIMH, TO OHU OTJIMYAIOTCS HA MOCTOsTHHOE ciaraemoe: P (x) = F(x) + C. [Toaromy

S(b)-Pla)=

= [F(B)+C]-[F(a)+C]= P (8)-F (a).
TeM cambIM YCTaHOBJICHO, YTO Ha OTpe3ke [a, D] mpupamieHus Bcex nepBooOpasHbix GyHKIwH f(X)
COBIIAJIAIOT.
Takum o00pa3oM, Ui BBIYKMCICHUS ONPEACIEHHOIO HWHTErpaja HEeoOXOJAUMO HAWTH JH00YIO
nepBOOOPa3HyIO0 TOJABIHTETpANbHONW (YHKIMHU, T.e. CHavana cjieqyeT HaWTH HeoNpenenEHHbIN
unrerpain. IloctosHHas C W3 TOCIEAYIONMX BBIYMCICHUNA HMCKIIOYACTCS. 3aTeM MpPUMEHSETCS
dopmyna Herorona-JleliOanma: B mepBooOpasHylo (YHKIUIO ITOJACTABISETCS 3HAUCHHE BEPXHETO
npejena b, nanee - 3HaueHHE HIXKHETO Mpejena a u Beraucisercs pasHocts F(b) - F(a). [Tonyuennoe
4UCII0 U OyJeT onpeaeIEHHBIM HHTETPAJIOM. .
I[pu a = b mo onpeeneHn0 MPUHUMACTCS

_Tf(x).:fx =10

[Ipumep 1. BoruncnuTs onpenenéHHblii HHTETpa
8

.I-iu"; ax.
1]
Pemenue: cHavaia HailAEM HEONIPEAEIEHHBIA HHTETPal:

413
.I-{E dx:.l-xmcfx:%+if:§x~3.f§+c.

[Ipumensist popmyny HeroTona-JleiiOnuma k nepBooOpaszHoii
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E

Rl

(mpu C = 0), nomyuum

5

[ .:fx:%ifﬂﬁ :;-81@—0:12.
0

OpHako 1mpU  BBIYMCICHUM ONPEAENEHHOIO HMHTErpajga Jiydlle He HaxXxoIuTb OTHEIbHO
nepBOOOPa3HyI0, a Cpa3y 3aluchiBaTh UHTErpan B Buze (39).

[Ipumep 2. Boluncnuth onpenenéHHblii HHTErpa
2

I T dx.
1
Penienue: ucnonb3ys Gopmyiry

J-é'k.:ix: leh +,
Fn

MOJIYYUM
2 1 5., 1

1
.I-eh.:fx =—" =gt et = i - 1.
1 2 2 2
CaoiicTBa onpee/JIéHHOI0 HHTErpaJa
1. Onpeodenénnuiii unmeepan ¢ 0OUHAKOBLIMU NPEOeNAMU UHMESPUPOBAHUS PABEH HYIIIO, T.€.

Tf(x} dr=10

DTO CBOICTBO COJEPKUTCS B CAMOM OMNPENEICHUH OIpeneiaéHHOro uurerpaia. OQHAKO ero MOKHO
MOJIYYUTh u o dbopmyre HeroTona-JleliOnuma:

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

2. Benuuuna onpedeﬂéﬂﬂoeo uHmezpajia He 3asucum om 0b03HaveHUs nepeMeHHOZZ UHmMezcpupoeaHusl,
T.C.

A A

[r(0 dx=[ s at

3. Tlocmosannwbitl MHOMCUMETL MOMCHO 8bIHOCUMb 34 3HAK onpe()eﬂéﬁnoeo urnmeepana, T.c.
A a

[;g*(x) dx = k_[ Flx) dx.

a -3

4. Onpedenénnviii unmezpanr om aneebpauveckol CyMmbl KOHEYHO20 UYUCIA @QYHKYUU paseH

aneebopauueckou cymme onpeoeiéHublX UHMe2paios om smux QyHKYuil, T.e.
.

JL7 (®)+e(x)-w(x)dx]=

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

5. Eciu ompe3ox ummezpuposanusi pazoum Ha yacmu, mo ONPeOeNéHHbl UHmMe2panl Nno 8Cemy
ompesKy pagen cymme OnpeoeieHHbIX UHMe2panos no e2o Yacmsim, T.e. eClu
e ela,b],

TO
¢ &

L
[ #(xy dx=[7(x) du+ [ £ (x) dx

a

6. IIpu nepecmanogke npedenog uHmezpuposanus abCcoIOMHAs 8EIUUUHA ONPEOENEHHO20 UHMe2pana
He MeHsemcsl, a USMEHAemcs Tulib e20 3HAK, T.€.
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o A
[#(x) dx=—[7(x) ax

[Ipumep 3. BoruncnuTh onpenenéHHbI HHTETpal
2
4
[[_— x*+ zﬁ] dx
1L X
Pemienue : ucnonb3yst Teopemsl 4 U 3, a IpU HAXOXKACHUHU MEPBOOOPA3HBIX — TAOIUYHBIE HHTETPAIIBI
(7) u (6), momyuum
2
j(i—Sf +2JZ] dx=
18 &
2 dx 2 2
= 4.[——5.I.x4dx+ 2_[\4";_( dx =
1 1 1

32
A2
=

=4ln|x||f—5§|f+2
4
= 4(In 2—1n1)—(25—15)+§[2ﬁ—1ﬁ) -

8 1
= 41n 2+§J§—32§.

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. [ToryuuTs 3a7aHKE.
2. BoinmoaHuTh 331aHKE.
3. [IpenocTaBUTh pe3yabTaT BHIMOIHEHUS, TOTYYUTh OLIEHKY.
Xon paboTsi:
1. BprumcanTsb onpeneéHHbINA MHTErpaJl.

11 1.6 2 1.11 2
j 25x*dx j 8x*dx f 64x7dx
—1 -1 -1
1.2 1 1.7 2 4 1.12
j (2x” + x — 1)dx j (23— 1)dx j (3 4 x%)dx
0 D D
1.3 % 1.8 % dx 1.13 J‘% o
J;I 2cosxdx | cosix : Sinx
1.4 T dx 1.9 J.4 da 1.14 2@
_L'coszx o 16 +x° 1 X
E
15 J.z da 1.10 J_ﬂ . 1.15 %
z cos—dx J: sin2xdx
1 (2x+1) o 2 z

dopma npeacTraBieHus pe3yJbTara:
Hpe}IOCTaBI/ITB BBITIOJTHCHHBIC 3alaHUA B TETPAAN IJIA ITPAKTUYCCKUX pa60T.
Kpurepun onenkn:

3a mpaBUIIBHBIA OTBET Ha BOMPOCH WM BEPHOE PEIICHUE 3aJa4l BBICTABJISETCS TOJOKUTEIbHAS
oneHka — 1 6aym.

3a He TNpaBUIBHBIM OTBET Ha BOMNPOCHI WM HEBEPHOE pEIICHHE 3aJadd BBICTABIAETCS
oTpuiarenbHas orneHka — 0 6amioB.
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KauecTBeHHast onieHKa HHANBUAYAIbHBIX
IIponent 00pa30BaTeNbHBIX JOCTHKCHUI
PE3yIbTaTUBHOCTH S
(TpaBWIIBHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oT™meTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
60 +~ 79 3 yIIOBJICTBOPUTEIHHO
Menee 60 2 HE YJOBJIETBOPUTEIHLHO

Tema 1.2 UHTerpajibHoe ncUHCIeHHE

IIpakTuyeckoe 3ansitue Ne 6

Boiuncienue miomagei miockux GUryp ¢ noMouubIo onpeaeeHHOr0 HHTerpaJa.

esan padoThi:

CdopmupoBaTh MpaKTHYECKUE HABBIKY 110 PEIICHUIO 337249 JAHHON TEMBI.

Beimosiaue padory, Bel Oynere:
ymemv:

—aHAJIM3UPOBATD 3aa1y HUJIA HpO6JICMy K BBIACIIATH €€ COCTABHBIC YAaCTH,

— OHpCACIATH OTallbl PCUICHUA 3a1a4n

— OHCHHUBATB PE3YJIbTAT U IMOCIICACTBUA CBOUX HeﬁCTBHﬁ
— pflaTbh MNPUKIAAHBIC 3aga4d C HCIIOJIb30BAHHEM J3JICMCHTOB )II/I(l)(l)epeHIlI/IaJII)HOFO u

HHTCTPAJIbHOI'O HCHHCHGHHﬁ;

— BBIYUCJIATH SHAYCHUSA T'COMETPUUCCKHUX BCIIMYNH,
— OHCHHUBATH MPAKTUYCCKYIO 3HAYNMOCTD PE3YJIbTATOB ITIOUCKA,

MaTepI/laJILHOC o0ecneyeHnue:

— KOMIIJICKT y"le6HO'HaFJ'I$II[HLIX rnmocooui AJII UHANBUAYAJIbHBIX JOMAIIHUX pa60T;

— KOMIUICKT JUAAKTUYCCKOTO pa3saaTOYHOro MaTepuaja.

3amanue:

HOBTOpI/ITL TeOpeTI/I‘IeCKI/Iﬁ MaTepHrall, BHIIIOJIHUTD MIPAKTUICCKYHO pa60Ty.

KpaTKne TCOPETUYECCKHUE CBCACHUA

07
_
7 7

IIpumep 1.

v
JIMHUAMH -

Pewrenne.  Iloctponm

IUIOIA/b:

S= ]g(x)dk = jg(x)dx

Haiitu nnomanp ¢urypsl, orpaHU4eHHOM
=x5,y=0x=1x=2.

$urypy  Ha
KOOpHHHaTHOﬁ miIockocTd. BoT uckomas

5= ff(x)dx =F(x)



Oto obmas popmyna. KoHkpeTHO Kk HaleMmy ciiydaro OHa MPUMEHHUMA TaK:

[Ipenenbl UHTETPUPOBAHUS a=1b=2f(x)= x

5= [[xtde =123 =5(2° - 17) 3

7

Ortger; ?

[Tpumep 2.

o . v=sinx,y=0x=0 x=m.
Haiitu momans Gpurypsl, OrpaHMueHHON JTHHUSAMU - -

Pemenue: [Toctpoum purypy Ha KOOpIMHATHON TIIOCKOCTH.

vy=sinx,yv=0,x=0, x=mw

®urypa, orpaHUYEHHAs! JIMHUSAMH ~ -
b

y 5= [ Feax = FGIE = FB) - F(@)

dopmyiia Ta e camasi: a

a=0b=mf(x) =sinx

B nHamem ciyuae HUrak, namo HaiTH

ONPEAEIICHHBINA UHTETPal

¥ =8in{x)
5= f: sinx dx = (—cosx)|§ = —cosw — (—cos0) =-(-1)+1=1+1=2

Hckomas muiomaas HaiiieHa, 1 OTBET MOJTyYeH.
0 y:u,ﬁ =~ * Ortser: 2
[Ipumep 3. Haitmu naowyaow ghuzypel, ocpanuuennoii

N =0x=1, x =2.

JAUHUAMU

Pemtenue. [Toctpoum purypy Ha KOOpJMHATHON IIOCKOCTH.

[Tnomane Gurypsl, orpaHUuYEHHOM
1

¥/
y==.vy=0x=1 x=12
JINHUSIMU ®
®opmyna s TIIOMIAAH Ta )Ke camasi:
-]
; s= [ =ret = Fe)-F(@
)= ) 1
x2 a=1b=2f(x)==
B HallleM ciydae *
“ x _opldx 2 g, xR, 1.1 1
] S=lm=lxtdx="yli=—li=—;+1=;
1
Ortser: ?
=—x4+ 4x,v= 0.

g g y
[Ipumep 4. Haiimu naowiads ¢puzyput, o2panuuennon 1uHuamu -
Pemenne. CxemaTuyecky 1306pasum mapaGony ” = % T *Kopunx; =0 nx; = 4,

IapaGoma ¥ = ~* * 4«
b
Y s= [ Feaac=reo = F) - F@)
- i s 2 4 a
[ = St I
PUMEHHUM H3BECTHYIO hopmyny @
. v=—x"+4x

W npumennM ee ISl JaHHONH (YHKIIAHA - U TIPEJICIIOB
WHTETPUPOBAHUS
a=0hb=4
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3
5= [J(—x*+ an)de = (— o+ 2 i = (—oxt 42 = (-T2 4 -0 = =
—&d+56
3 3 Uckomas IUIOIIAAb

s==
3

3z

(o]

HaiaeHa.
32

Orger; 2

B NpeaAbIAYIHUX 3a/ladax IJIOIAab O6paSOBBIBaJ'IaCB C IIOMOIIBIO PAa3HbIX KPHUBLIX, HO 9Ta IJIOIIAAb

x o
HaXOJIWJIach HaJl OChI0 ~ . B cienyromieii 3amaue Ha000pOT.
[Ipumep 5. Cayuaii, ecnu ghuzypa naxooumces noo ocvro: Haitmu niouiade guzypul, ocpanuyennoii

aunuamu Y = SMEY = D,xe[ﬂ,z’n]_

v =sinx
Pemenue. [Tocmorpum, uto 310 3a durypa. I'padpux - B IIpeJiesiax OT T 10 27 PacIooXeH

mox ocero OX .
1. CHayanma BBIYHCIIIEM OIPEACICHHBIM WHTETpall OT M JO0 27 OT MOABIHTETpAbHON (QyHKINK
y =sinx.
Hano naiitu nepsooOpasHyto.
ITo Tabauiie mepBoOOPa3HBIX: Jsinxdx = —cosx +ec
S=[Tsinxdx= cosx "’=—c052?r— —COST
f_,z (— = ( ]:_1_1:_2.

2. 151g TOro 4yTOoOBI HAWTH TUIOIIA b, HAJIO B3ATh MOJYJb S=1-2lzp,

Ortger: 2.

[Tpumep 6. Obwuii cnyyaii 018 HAxX0HCOEHUs NAOWAOU NIOCKOL (hu2ypbvl, 02PAHUYEHHOU 08V M3

KPUBLIMU.

Crnenyroniee yCca0KHEHHE — HCKOMasl IUIONIa/lb PacIioNOKEeHa MEXAY JABYMsI KPUBBIMH. A UMEHHO:

Haiitu ruiomane purypsl, orpaHu4eHHOMN JIMHUSAMU

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

[lnomans ¢burypsl, OTpaHUYECHHOMN JIMHUSIMA
=fl),y=gx)x=ax=bg(x) < f(x)

Pemenue. Urak, niomaabs o0pa3yroT 2 KpUBBIE, OJIHA U3 HUX MOMKET

HaXoAUuThCs 1oj ockio OX.

Kakum 06pazom Mbl OyzieM pemiarh 3Ty 3a1ady?

Bo-niepBbIX, Mbl MOXEM CIABUHYTHh (PUIypy Ha TaKoe MOJIOKUTENBHOE

m X
® , UTO IJ1011ab HaXOAUTCA Had OCBIO

:

CnBur ¢urypsl, 3aTeM Mbl
ONpEACIEHHBI HHTErpan M
IUIOIIAJb  paBHAa  Pa3HOCTU

BO3bMEM COOTBETCTBYIOIINI
HaineM Ioiomanb. Mckomas
JBYX IUJIOIIA/IEH.

IInomane o BEPXHEMN

y = f(x)

KpHUBOU - MHHYC

x
KpHUBOU y=4( :]
x  YMEeM HaXOAWTh.

omaab o/ HIDKHEHN Al
Kaxcztyfo u3 Hnomanen MBI

¥=gixirm

S—IU&}H@M fw&ywwmz_ﬁﬂ@+m 9(x) —m)iix

=f&&}q&nﬁ

a
[Ipumep 6. Haiimu naowyaos puzypot, ocpanuueHuyro 1uHUAMU
y=—x"t4xuy==x
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Pemenue. /[ Havama moctpouM rpaduKu THX JUHUM M TIOMMEM, T/I€ Ta IUIOMIAh, KOTOPYIO HaM

Hasmo uckarb. ['paduk kBagpatuuHoi QyHKIMM — mapabona. Kopuu — 0, 4, BerBu BHH3. ['paduk

MPsIMO Y = X — OUCCEKTpHrca MEePBOTO KOOPIUHATHOTO yriia. BOT muomans, KOTOPYIO Ha0 HAWTH:

Ho s 3Toro cHauana Hajo HaWTH TOUYKHU MEPECCUEHUS U PEIIUTh CTAaHIAPTHYIO 3aja4y.

¥ 1. Haxoaum Touku niepecedeHus. [ 3TOro peniaeM CUCTEMY:
y=x {}r = —x% 1 4x

) V=x

Ortcrojia roixydaeM KBaJgpaTHOE YpaBHEHHUE OTHOCHUTEIIBHO X:
—x“+4xr=x

-

10:m x x—3x =0

x=0,x=3

Mpbl Hanu X, TO €CTb, INpEAEiabl WHTEIPUPOBaHUSA. OJTO IE€PBOE BaKHOE JeicTBUE. Temnepb
CTaHJapTHOE JIEHCTBHE:

.5 = f;(—x2+ 4x — x)dx_ _I’[f(—x2 +3xjdx:—x3—s+ 3:1 3= (—§+ 3:3)—0 == 27(1—1)=27(%)=%

2
Ortser: 4,5

[pumep 7. Cryuaii, koeda wacme niowadu NAOCKoU gueypsi rexcum nood ocvio. HalTu miomas
burypsbl, orpaHU4eHHON JIMHUSIMU

"
r

y=4—x",yv =3x

Pemenne. Cravana moctpouM rpaduKu, TOCMOTPHUM, KaKylo IUIONIAb HaM HY)XHO HaiTh. IlepBas
dbyHkus — napabona, BeTBU BHH3. ['paduk BTOpoil QyHKIMH — mpsmas JuHuA. EcTh 1Be TOUKH
MepPECeUCHHs, UX TPUJETCS HAWTH, a UMEHHO B3STh MpPEACNIbl WHTETPUPOBAHUSA, W TOorAa Oyaem

peuiaTs 3a/iav4y 110 3HAKOMOMY HaM IIJIaHYy.

o v=4—x?,y=3x
[Tnomans purypsel, orpaHUUEHHON JTUHUSIMH - -’

IlepBoe nelicTBUE — HAWTH MPEENbl HHTETPUPOBAHUS U BTOPOE —
R HaWTH TUTOIIA/Ib.
{}r =4 —x°

o v = 3x
IIpenensl uHTErpUpOBaHUs HAUJAEM U3 CUCTEMBI =~

« 3x=4—x?

x4+ 3x—4=0

x=—4x=1

To ecTh, pesIesbl HHTETPUPOBAHHS HAlIEHbL.
" 2 2z 1 3 =23 I=16
s=[ -2 -3)de_tx— T - |l = (4-1-3)-(-16+2 -5 =

FRRE 3z

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

5

2
OrBer:  *¢

IHopsinok BbINOIHEHHUs PA0OTHI:

1. ITomyunTs 3a1aHueE.

2. BEINOJIHUTE 3a7aHUE.

3. IlpenocTaBUTh pe3yabTaT BBIIIOJIHEHUS, IOJYYUTh OLIEHKY.
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Xon paboTsI:
1. BblYMCIMTH IJIOIIAAbL KPUBOJIUHEHHOI Tpaneunu, OrpaHMYeHHOH 3aJaHHbIMU JIMHUSIMHU.
Pe3ysabTaT OKpYIJIuTh 10 1072,

—0 2.1 2.6 i 2.11
y = y=x"—4x+3 y=x 45246
x=10
i }:r:l:l v =
}:=x‘—4x—|—4 ¥ = _-;-:
22 -._,=x2_4x_|_3 27 . 212
r=—1 y=x"+5x+6 y=x"—6x+8
}:r:':l x=_4 =
}":ﬂ }:r:l:l
2.3 28 v=2x+4x+7 2.13 .
y=x>—6x+8 y=—2x"+4
x=1 x=-1
}:r:'] r*»y= 0 xr= -1
24 B} 29 }:’:2\;"; }’=x4 214
yv=2x " +4x+7
x=—-2 x =4
x=10
25 4 =2 210 y=—4x+1 215
yES oo x=0
x=73 x = x=-2
y=2x+3

2. HaiiTi niiomaab KpUBOJIUHEHOM Tpanenuu, n300pakEéHHOI Ha pUCYHKe.

2., 31 3.6 311

y=x+1 y=x>+8x+16 y=vx
y=0,x={],x=2 _}1={],X={] y=20
X =

— W

\rmm.hr_nm-qm

\ /’//jz '1-1Uﬁg§‘ﬁ3“5E

6543212 2
4

ta
iy
-
i—
-
(5]
=N
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3.5 3.10 3.15
v=x—2x+4 16

x=0 x = x x=73
F %

[= e RN e o T
R =]

[

[

,
4 5

32 a4 1 345 1

— 2L e

e —

-

®opma npeacTaBiIeHUs pe3yJabTarTa:
HpeI[OCTaBI/ITB BBIITIOJIHCHHBIC 3alaHUA B TETPpAAN AJIA MPAKTHICCKUX pa60T.

Kpurepun oneHku:

3a mpaBWIBHBIM OTBET HA BOIPOCHI MJIM BEPHOE PEIICHUE 3314l BBICTABIISICTCS IOJIOKUTEIbHAS
onenka — 1 6ayr.

3a He mNpaBWIbHBIA OTBET HA BOINPOCHI MM HEBEPHOE PEIICHHWE 3aJladyd BBICTABIIACTCS
oTpuIaTeNibHas oreHka — (0 6ayIoB.

KauecTBeHHasI OlleHKa WHANBUTYAIbHBIX
Hpouent 00pa3oBaTeNbHBIX JOCTHKEHUH
PE3yIbTaTUBHOCTH S -
(IpaBHIIBHBIX OTBETOB) (oTmeTxa) BepOaIbHBIN aHAJTIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
60 +~ 79 3 YIOBJIETBOPUTEIILHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 1.2 UHTErpajibHOE HCYHCICHHE

IpakTuyeckoe 3anaTue Ne 7
Du3nyecKue MPUI0KEHHU ONpeleJIeHHOT0 HHTerpaJa.

Hean paboTbl: HayuuThbcsl pemiaTh (U3UYECKUE W TEXHUYECKHE 3aJladyd C TNPUMEHEHUEM
G hepeHIaTFHOTO U HHTETPAIIBHOTO MCUHCIICHHUS.
Boinosinus padory, Bel Oyaere:
YMETh:
— aHAIM3UPOBATH 3a7a9y WM MPOOJIEMY U BBIIEIATH €€ COCTAaBHBIE YaCcTH
— OLEHUBATh Pe3yJbTaT U MOCIEACTBUS CBOUX JEHCTBUN
— pemaTh TPUKIAIHBIC 3a7a4d C HCIOJIB30BAHHEM DJJIEMEHTOB IU(EepeHITHaTbHOTO U
MHTErPAIbHOTO UCUUCIICHUH;
MarepuanbHoe obecrieyeHue:
Pazmarounsrii Mmatepual (KapTOYKH C 3a/IaHUSIMU ), TAOJIUIIBI HHTETPAJIOB.

3amanmue:
1. Haiimure myTh, IpONHIECHHBIN TOYKOM OT Hadaja JBUKEHHS O €€ OCTaHOBKH, 3Hasl CKOPOCTh €€
npﬁMonHHeﬁHoro JIBUKEHUSA ¥ = 18t — 6,
2. Haitgute myTh, NpOWACHHBIA TOYKOW 3a YETBEPTYIO CEKYHIY, 3Hasg CKOpPOCTh €€
npﬁMonHHeﬁHoro JIBUKEHUS v = 3t? — 2t — 3,
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3. Cuna ynpyroctu npyxuHsl, pactsayroil Ha 0,05 M, paBHa 3H. Kakyro paboty Hamo
IPOM3BECTH, YTOOBI PACTIHYTh NPYXHUHY Ha 3TH 0,05M?

4. Kakyro paboTy HaJlo 3aTPaTUTh, YTOOBI pacTAHYTh NpyxuHy Ha 0,05M, ecnu crta 100H
pacTsrusaer npyxusy Ha 0,01m.

5. OnpenenuTts CUILy AaBJIEHUS BOJIbI HA CTEHKY 1LII03a, JUIMHA KOoToporo 20 M, a BeIcoTa 5
M (cumuTasi LUIH03 JOBEPXY 3aII0JIHEHHBIM BOJIOM).

Kparkue Teopernyeckue cBeleHUs:
IIyTh, NpoiiIeHHBbIH TEJIOM
[Tycte MaTepuanbHas TOYKA IEPEMEINAeTCsl MO HPSIMOM C NMepeMEHHOW CKOPOCTBIO V=V(t).
Haiinem nyTs S, npoiiieHHBIN €10 32 IPOMEXYTOK BPEMEHH OT t1 110 t).
N3 pu3nueckoro cMmpicia MpOU3BOIHON M3BECTHO, YTO IPU JBUKEHUU TOYKHM B OHOM HaIpaBICHUU
«CKOPOCTh TPSAMOJMHEWHOIO JABWXEHHMS DaBHA IIPOM3BOAHOM OT IIyTH IIO BPEMEHU», T. €

e = ﬁi Orcrona crnenyer, uro dS = v(t)dt. UaTerpupys moiaydeHHOE paBEHCTBO B Mpejeaax OT

]
§= f u(t) dt.
t1 o tp, mosryyaem t
ITycTe MaTepuanbHas TOUKA NEPEMEILAETCA BIOJIb OCH OX I0J JCHCTBUEM NIEPEMEHHON CHIIBI F = F(x),
HaIpaBJIEHHON MapasuienbHO ocu. Torjga pabota, mpou3BenéHHas cuiiol F mpu mepemenieHuun
TOUYKH U3 TOJ0XKEHUS X =a B IOJI0KEHUE x =b (a<b) BbIUUCIAETCS IO (hopMyIIe:

A= j). F(x)dx

Borunciienue padoThbl ¢ IOMOIIBIO ONIPeIeIEHHOT0 MHTErpaJia.
IlycTh 10J] JCHCTBHEM HEKOTOPOM CHutbl & &) MaTepuanbHas Touka M JBHXKETCS MO MpsIMON B

HampaBlnenuu ocu 7%, TpebGyercsa HaiiTu paboTy, NpoM3BENEHHYIO cumon &) [IpU NIEPEMELLCHUN
TOYKH M U3 MoJIoXKeHus * ~ *1 B MOJIOKEHUe *~ 2.
1)  Ecnu cuna nocrosuna /)= 1o paboTa BhIpaxkaeTcs cieayromuM oopasom 4= Tt %),
A= :|=.;"Ifx'_n'x

2) Ecnu cuna NepeMCcHHasd BCJIIMUNHA, TO i

Onpenenenue CHIIBI JABJICHUS dKUJKOCTH HA BEPTHKAJIBHO PACMOJI0KEHHYIO INIACTHHKY.
W3 ¢usukn m3BecTHO, uyTO cuia P naBneHus XKMIKOCTH Ha TOPU3OHTAIBHO PACIIOJIOKEHHYIO
IUIOINAAKY S, rIyOHHa MOTrpyXeHHUs KOTOpo# paBHa h, onpeaensiercs no ¢popmyse:
P=981yhS () pre ¥ mnotrocTs kumxocTH.
b

P= 9,81}!J‘ xy dx (5).

a
Ecnu BepxHuUil Kpail IJIACTUHKH COBIIAJAET C TOBEPXHOCTHIO KUIAKOCTH, TO a=0 u Gopmymna (5)
MpPUMET BUJ

P= 9,81yj xy dx (5).
a

[luprHa KaXKAOM MOJIOCH! 3aBHUCUT OT (POPMBI IUIACTUHKU U SBJISETCS (QYHKIUEH TyOMHBI X
MOTPY>KEHHS TAHHOU ITOJIOCHI.
JUis IIacTUHKY MOCTOSHHOM mMpHHBI hopMyna (5) ynporuraercs, T.K. 3Ty MOCTOSHHYIO MOXHO
BBIHECTH 32 3HaK MHTErpaja:
b b b2 — g2
2

b
%2
P = 9,81}/J‘ xydx = 9,81y}-‘j xdx= 9,81}0-‘3] = 9,81yy
a

a a

Iopsaok BbINOIHEHUs PA0OTHI:

1. [TpounTtath 33249y ¥ ONPEACIUTH CIIOCO0 €€ PEIICHMS.

2. IlpumeHnTh (HOpMYITY UHTETPATBHOTO UCYHUCIICHUS IS PEIICHUS 3a/1a4H.
3. 3anucaTh OTBET.
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Xox padboThI:

Hpumep 1. 3ananue. Halitu myTh, OpOWAEHHBIN TEIOM 3a 4 CEKYHIbl OT Havalla ABUKECHUS,
ecyu ckopocTh Tena v(t) = 10t + 2 (m/c).

Pemenue: Ecau v(t)=10t+2 (m/c), To myTh, MPONACHHBIA TEJIOM OT Havaya ABwkeHus (t=0) mo
KOHIIA 4-11 CeKyH/IbI, paBeH

4
S=f(ns2)dt =5+ u=00+8=88 (u).

OtBer. S = 88 (M).

IIpumep 2. Kakyto paboTy HyKHO 3aTpaTHTb, YTOOBI pacTAHYTh Mpyxuny Ha 0,05 M, eciu cuna
100 H pactarusaet npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ynpyras cuia, pacTAruBaoias IpyxuHy, IpONOpLHOHAIbEHA 3TOMY
pacTsbkeHuto x, T. €. F = kx, rne k — xoadgdunuent nponopunoHanbHOcTH. COMIACHO YCIOBHIO
3anaun, cuia F = 100 H pacrarusaer npyxuny Ha X = 0,01 m; cnenoBarensno, 100 = k*0,01, otkyna
k =10000; cnenosarenspuo,F = 10000x.

Hckomas pabora Ha ocHOBaHHUH (POPMYIIBI paBHA
058

A= / 10000z de = 5000220 = 12,5 (1Lx).
[

IIpumep 3. B Boay onylieHa NpsAMOYrojibHasi IUIACTUHKA, PAcIOIOKEHHAsh BepTUKaIbHO. Ee
TOpPHU30HTaJIbHAs CTOPOHA paBHa 1 M, BepTuKaiabHast 2 M. BepxHss cropoHa HaxonuTcs Ha riryousne 0,5
M. OnpenenuTs CHIly JaBJIEHUS BOJIbI HA IUIACTUHKY.

Pewenue:

3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 Kr/™° CrnengoBateibHO,

E E 25 257 - 0,57

x2
P =9810 I.r)-‘ dx = 9310 f.r dx = 9510 = 6’5 = 9810 — = 29430 (H).

a a

Pemenne 3aga4 ¢ npo¢ecCHOHAIBLHONH HANIPABJIEHHOCTBIO!

1. Haiitu paboTy npou3BoauMYyIo MpH ckaTtuu npyxkunbl Ha 0,03 M, eciau s cxatus e€ Ha 0,005 M
HY>KHO NPUIIOKUTH cuiay B 10 H.

Otsert: 0,9 [Ix.

2. Cuna ynpyroctu mnpyxuHsl, pactsHyrod Ha 0,05 M, paBHa 3 H. Haiitu paboty, KoTOpyro Haio
HPOM3BECTH, YTOOBI PacTAHYTh 3Ty NMpyxHHy Ha 0,05 M

Otser: 0,075 JIx.

3. Macca cTepKHS, pACIIONIOXCHHOTO HAa OTpe3ke([0;3] , ecnM MIOTHOCTH 3amaercs (QyHKIHMEH
p(x)=x*—3x, paBHa ...

4. Haiitu pa®oTy, KOTOPYIO HY>KHO 3aTpaTHThb, YTOOBI pacTsAHYyTh NnpyxuHy Ha 0,05 M, eciu cuna 100 H
pactsrusaer npyxuny Ha 0,01 m

Otger: 125 JIx.

5. Beraucnuth paboTy, COBEPIIAEMYIO TIPH CKATHH TIPYKUHBI HA 15 CM, €CIM U3BECTHO, UTO IS CHKATHS
npyxuHbl Ha 1 cM HeoOxouma cua B 30 H.

Otser: 33,75 JIx.

6. Berancnuth paboTy, coBepuiaeMyro npu cxaTuu npyxunsl a 0,08 M, ecnu misa cxarus e€ Ha 0,01 m
HyxHa Cuzga B 25 H.

Otsert: 8 JIk.

7. Teno nBuXeTCs MPSIMOJIMHENHO CO CKOPOCTBIO v(t)=2t>—t+1 (M/c). Haiitn myTs, mpolieHHBIN 3a
nepsble 3 c.

Otser: 16,5 M.

8. Teno nBuxkeTcss MPAMOJIIMHEHHO CO CKOPOCTBIO V(t)=2t+a(M/C). HaillTM 3HaueHue mapameTrpa a,
€CII U3BECTHO, UTO 3a MPOMEKYTOK BpeMeHu oT t, =0 mo t, =2(c) Teno npouuio myTh ATHMHON
40 m.

OtBeT: a=18.

9. Teno nBUXKETCS NPAMOJIMHEHHO CO CKOPOCTBIO v(t) =12t —t?(m/c). HaliTu nnuHy myTH, NpoHAEHHOTO

TCJIOM OT Ha4daJjia IIyTH, 10 €ro OCTAaHOBKH.
VkazaHue: B MOMEHTBI Hauajla 1 OCTaHOBKU CKOPOCTH TCJIa paBHA HYJIIO.
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Otgert: 288 M.

10. Haiitn myTh, NpOIIEHHBIM TOUKOM 3a TPEThIO CEKYHIY, 3Has CKOPOCTb €€ IMPSMOJUHEHHOIrO
JBIKEHHUS v(t) =3t> -2t -3 (M/c).

Otser: 11 M.

11. [IBa Tena Hayaqu IBUTaThCA MO MPAMOW B OJAMH U TOT K€ MOMEHT M3 OJIHOW TOYKH B OJHOM
HAIIPaBJIEHUU. OJHO TEJO JBUIANOCh CO CKOPOCTBIO V,(t)=3t°+2t (M/C), APYroe co CKOPOCTHIO

v,(t)=2t (M/C). OIIPENEIUTh PACCTOSHUE MEXKY TEJIaMH Yepe3 2 CEKyHJIBI.
Otgert: 8M.
12. Macca cTepxHs, PacHOIOXEHHOTO Ha OTpe3ke[0;2] , ecam IIOTHOCTH 3ajmaerca (yHKIHen

p(x)=6x" —3x, paBHa ...

2
. v(t) = (3t° + 8f) . N
13. Temno ABYKETCA MNPAMOIMHENHO CO CKOPOCTBIO . Torz[a IIyTb, IPOUACHHBIM TCJIOM 3a

r=1,,1=4

MIPOMEKYTOK BPEMEHH OT 10 , PaBeH ...

2
. o v(t)=(12r-3t"

14. CkopocTh Tena, IBHXKYIIETOCS MTPSMOJIMHEWHO, 3amaercs (Qopmyiion ) =( ) (m/c).
Torna naiawHa MyTH, TPOHJIEHHOTO TEJIOM OT Havaya ero IBUKCHUS 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

[To 3axkony I'yka ympyras cuna F, pactsaruBaromias npy>XKuHy, IpOIOPLHUOHAIBHA 3TOMY PACTSKEHUIO
x, T.e. F=kx, rme K — koadpdunment nponopuroHaabHocTH. [lo ycmouio cwia F=100H
pacTATMBAET NPYKHUHY Ha x =0,01M, T.€. 100=k-0,01=k =10000. Torna F =kx=10000x .

Berancnum padory:

0,05 X2 0.05 0.05
A= [10000xdx = 10000~ = 5000*| "~ =5000-0,05° = 12,5 (/)
0 0

OnpenenéHHbIi HHTETPA MPUMEHSIOT ISl BBIYUCICHUS TyTH S MPSIMOJIMHEIHOTO IBHKCHHUS.

[yte S, mpoiineHHbI MaTepUALHONW TOYKOH 3a MPOMEXYTOK BpeMeHu oT t=a mgo t=b, pasen
OTpeIeIEHHOMY HHTETpaily oT ckopoctu V(t):

S= j.v(t)dt

IIpumep 4.2. BpruncauTh NmyTh, NPONACHHBIN TOYKOM 3a 4 CEKyHIbl OT Hayajla JIBHKEHUS, €CIH
CKOPOCTb TOYKH v =2t+4 (M/C).

1o ycnoButo: v(t)=2t+4,a=0,b=4.

4

4 2
Torna s =j(2t+4)dt=2tE +4tf) =42 +4-4=32(W/C).
0

0

[EJ; 6] y
IIpumep 4.3. Macca cTepkHsi, pacIo0KEHHOTO Ha OTpe3Ke - ° 4, eciIM TUIOTHOCTH 3a/1aeTcs QyHKIIUeH
f 2
plx)=2x"+3
, paBHa ...
[a; b]
B kauecTBe Momenu cTep)kKHsS IpUHUMaeTcs oTpe3ok - ° 4 Ha ocu OX, AJiMHA KOTOPOrO COBMANAET C

) i (x)
JJIMHOU CTEPKHA U B KAXKIOHW TOYKE KOTOPOIo 3aJaHO 3HAUYCHHUC IMJIIOTHOCTHU p . Torma Maccy
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CTEPIKHS MOKHO BBIYUCIIUTh 1o dopmyie
6, 93 ° L6
m=[(2? +3)dr=| T r3c| =22 118=
! - 3 3

Hcnonb3ys yclioBre 3aa4u, MOIyIuM 144 +18=162.

Ipumep 4.3. Hox (koca) CEHOKOCUIIKM COBEPIIAET BO3BPATHO
— MOCTyMaTeNbHOE IBUKEHHUE, IPUXOJ TyAa U 0OpaTHO HEKOTOpOe
paccTosiHue S, Ha3bIBAEMOE X0JIOM HOXa. 3a 3TO BpeMsI cama KOCHJIKa
MepeIBUTaeTcsi Ha HEekoTopoe pacctosaue 2L (Benmmumna L
HA3bIBACTCS MOAAY €i), U OJUH CerMeHT (3y0) HOXa CKalluBaeT
TpaBy C ydacTKa Moiisi, M300pakeHHOro Ha pucysnke. [lmomans F
ATOTO Y4aCcTKa HA3bIBAETCS IUIOLIAJIbI0 ogaun Kocuiku. Haiioure F,
€CJIM U3BECTHO, YTO YpPaBHEHUE BEPXHEH I'PaHUIIbl yUacTKa UMEET BHU]L

y = g(l — cos%{). [Ipu L =100 MM, S = 76,2 mm.

Penienue:
2L
P Sj 1 de=18
= 5 ( cosz) x=

0

2L nx Lo TEN 13 L . 2Ln L...
T. k. [ (1=-cos—=)dx= (x ——sm—) 2L =2 —=sin——0+-sin0 =
0 2 n 2 n 2 n

2L —%.040=2L

n

2.2L=1LS
2

F ——t
F=100-76,2=7620MMm.

Omeem: 7620MMm.

®opma npeacTraBiaeHus pe3yJbTaTa: BHIIOTHEHHAs padboTa.
Kpurepum ouneHku:

3a MpaBUIBHBIA OTBET Ha BOMPOCH WM BEPHOE PEIICHUE 33]]a9d BBICTABJISACTCS TOJOKHUTEIIbHAS
oreHka — 1 6am.

3a HE TPaBWIBHBIA OTBET HA BOIPOCH WM HEBEPHOE pEIICHHWE 3aJa4d BBICTABIISACTCS
oTpuIaTenbHas omenka — (0 6aos.

n KadecTBeHHast OlIEHKA WHAWBUYaIbHBIX
OLICHT N
pon 00pa3oBaTeNbHBIX TOCTHKECHUN
Pe3yJIbTaTUBHOCTH Samn
(IpaBUJIBHBIX OTBETOB) BepOAJIbHBIN aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
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80 +~ 89 4 XOPOIIIO
60 + 79 YIOBJIETBOPUTEIHHO
MeHee 60 2 HE YJOBJIETBOPUTEIHLHO

w

Tema 1.2 UHTerpasibHOE MCUYUCIEHUE

IIpakTnueckoe 3ansaTue Ne 8

Pemenune NPUKJIAAHBIX 3a/1a4 C HCII0JIB30BAHUEM an(])Q)epeHuuaﬂbnoro
H HHTECIPAJbHOI0 BLIMUCJICHHUSA

Leab: HayuuThCA pemiaTh MPUKIAIHbIEC 3a/1a4H ¢ IpUMeHeHHeM quddepeHInaTbHOro U
MHTErPAIbHOTO UCYUCIICHUS

Boinosinus pa6ory, Bl Oynere:

ymemb:
—  aHAJIM3UPOBATH 33729y WM IPOOJIEMY U BBIICTSATH €€ COCTABHBIC YaCTH
— OIICHMBATh PE3YNIbTAT U MOCIEICTBUS CBOUX JACHCTBUIA
— peuiatb MNPUKIAAHBIC 3ala4d C HCIIOJIB30BAHHUEM JJICMCHTOB I[I/I(i)(i)epeHIII/IaJH)HOFO n

HHTCIrpajibHOI'O I/ICtII/ICJICHI/If/'I;
MarepuanbHoe obecrieyeHue:
I/IHILI/IBI/II[yaJII)HI)IC 3adaHusd, Ta6JII/IIII)I, CIIpaBOYHHKHU, y‘-IC6HI/IKI/I, KOHCIICKTHI JIGKIIPIfI.

3ajanue: pemiuTe 3a1a4u
1. CxopocTh MPSIMOJUMHEHHOrO JBHXKEHUS Tela BBIpaKaeTrcs (PopMyIoi L=9t%-2t-8 (m/c).

Haiitu nyTh, npoilieHHbIN T€I0M 3a 3 CEKYH/Ibl OT HayaJla ABUKECHHUS.

2. Jlpa Tena Havanu JBUTAaThCs OJHOBPEMEHHO M3 OAHOMW TOYKH B OJAHOM HAIIPaBJICHHUU I10
npsmoii. Tlepsoe Teno ABMXKETCS €O CKOpocThio  V,=(2t> +4t)m/c Mm/c, BTOpoe — CO CKOPOCTBIO
Vv, =(3t+2)m/m/c. Ha kakoM pacCTOSIHUH APYT OT Apyra OHH OKaxyrcs gepe3 10 c?

3. Cuna ynpyroctu F mpysxkunsl, pactsaytoit Ha 1, =0,02m, paBra 2H. Kakyro paboty Hano
IIPOM3BECTH, YTOOBI PACTAHYTh NpyxkHUHYy Ha 1 , = 0,05M?

4. Boruucnuth paboTy, COBEPILIEHHYIO IPU CKaTUU NpYyKUHBI Ha 0,06 M, eciu 11 ee CKaTus Ha
0,01 ny>xHa cuna 10 H.

KpaTkue Teopernyeckue cBeIeHHA:

dusnueckas BeIUIUHA dopmyia Ennauner
U3MEPEHUs
n/m
I1yTh, IPONACHHBIN TOYKOHN C IEPEMEHHOU t,t,-c
ckopocThio L(t) 3a 0TpPe30K BpeMeHU [t,,t,] S:]% ot v(t) — m/c;
4 S—wm.
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Pabora nepemenHoi cuibl f(X) Ha myTH OT b f(x) — H;
A= £ (x)dx
TOYKH a 10 TOYKH b A a,b—wm;
A — JIx.
Cuita 1aBJICHHS KUKOCTH HA BEPTUKAIBHYIO P=g 0=9,8 m/c?;
IUIACTUHY b - 3.
Ipr(x)dx p—Kr/m’;
a a,b— M;
p—H.

IHopsinok BbINOJHEHHUS PAOOTHI

Pemenne 3ana4 ¢ npogecCuOHANBHO HATIPABJICHHO
OO0pa3sen pemenns:

1. 3agaya o0 BbIYMCICHUN IIYTH

CTbIO

[pumep 1. CkOpocTh NPAMOIMHEHHOTO JBUKEHMS Tela BhIpaxkaeTcss popmynoii v = 2t+3t?

(m/c). Haiitu yTh, MpONCHHBIN TEIOM 32 5 CEKyHJ OT Hayaya ABUKCHHUS.

s:T o(t)dt,

fy
®opmyaa(l)
Pemenue.

1.t,=0c;t , =5c.

2.11o dpopmymne (1) Halimem myTh, IPOWICHHBIH TEJIOM 3a 5 CeK.

5 5
S=[(2t+3t*)dt = (t*+°)| =150(m).
0

0

OtBer. S=150 m.

1)

IIpumep 2. JIBa Tena Hayaau ABUraThCsl OJHOBPEMEHHO M3 OJJHOM TOUKH B OJJHOM HaIlpaBJIEHUU

no npsmoit. TlepBoe Teno ABMKETCS cO cKOpocThio V,=(6t” +2t)m/c,

V, =(4t+5)m/c. Ha kakoM paccTOSTHUU JPYT OT Jpyra OHU OKaxyTcs yepes 5 c?

Pemenue. ckomas BENMYMHA €CTh pa3HOCTh PACCTOSIHUM, IPOUIEHHBIX TEJIAMU 3a 5 C.

5 =275(m)

0

5
81:I(6 t2 +2)dt = (2t%+t3)
0

5
S,=[(4t+2)dt = (2t°+5t )

0

5 =75(m)

0

Takum obpaszom, S= S-S, =275-75=200(m).

2.3ana4a 0 BbIYMCJIEHUH PA0OTHI NePpeMEeHHO CHJIbI.

PaGora A 3toii cuitel F Beramcrnsiercs mo opmyiie:
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A=F*s, 2)
['me S — mepemereHue, M.
Ecnu F — cuna ynpyrocty, To 110 3akoHy ['yka
F=kx, (2%)
TJ¢ X- BCJINUYNHA PACTAKCHUA UJIK CIKATUA,

K — K03 PpHULHMEHT TPONOPIUOHAIEHOCTH.

PaboTa nepeMeHHOMN CUITBI BBIYUCISAETCS 110 popMmyiie (4)
b
A= j f (x)dx ©)

Ipumep. Cuna ynpyroctu F npyxunsl, pactsaaytoil Ha 1, =0,05m, paBra 3H. Kakyro paboty

HAaJ10 IPOU3BECTH, YTOOBI pacTAHYTh NpyXuHy Ha 1, = 0,1m?
Pemienue
1. Onpenenum K03GGHUIUEHT TPOMTOPIIMOHATBHOCTH K.
[ToncraBum dopmyny (2*) F=3 H, x = 0,05 m:
3=k*0,0,5, 1.e. k=60, cnenoBarenapHo, F=60X=f(X).
2.lloacraBuB F=60X B popmyny (3), HaiizeM 3HaueHHE pabOTHI IEPEMEHHON CHJIBL, TIOJIarasi,
yto a=0; b=0,1:
0,1
=0,3 I

0

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

Otset. A = 0,3]1x.
3.3axa4a o cuiie 1aBJICHHUS KUAKOCTH.
CornacHo 3akony ITackans BenuunHa P naBneHus KUIKOCTH HAa TOPU3OHTANIBHYIO TIOMIAJKY
BBIYHCIIIETCS 110 (popmyIie
P=gphs, (4)
['ne g — yckopeHue cBOGOHOTO NajeHus B M/c” ;

P — IJIOTHOCTH )XKUAKOCTH B KI/M 3 ;

h— rmyOuHa morpyKeHus TUIOMIAIKH B M;
S — momab MIOMAAKK B M |

Cuita AaBJICHUS ) KUIAKOCTHU Ha BEPTUKAJIBHYIO INIACTUHY BBIYUCIIACTCA 110 (I)OpM}/J'Ie (5)
b
P:gJ' pxf (x)dx . (5)

IIpumep.
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AxBapuyM uMeeT popMy MPsSMOYTOJIbHOTO Napaenenunena. Haiinem cuimy naBineHust BOAbI

(rmoTHOCTH Bozbl 1000 kr/M*), HamOTHAIOMEH aKBAPHYM, Ha OJHY M3 €r0 BEPTHKAIBHBIX CTEHOK,

pasmepsl koTopoit 0,4MXx0,7M.

Pemenue
1.  Crenka umeet ¢popmy npsiMoyroiibHuKa, moaromy f(X)=0.7X, rae Xe[0;0,4], nosTomy
npezensl uaTerpupoBanus a=0 u b=0,4.

2.  Jlns HAXOXKJICHUWS CUIIBI IaBJICHUS BOJIbI HA CTEHY BOCTIOIB3yeMcst popmyoii (5).

0.4 20,4
P=g [1000*0,7*xdx = 700 X? =56g~549H
0

0

0=9.8 mM/c 2 YCKOPEHHUE CBOOOIHOTO MMAaJICHHUS.
3amaum:

1. Peccopa nporubaercst mo Harpy3koil MPUOTUZUTETHHO 1,5x10* H na lem. Kakyto paboty Hamo
3aTpaTUTh s Aedopmaruu peccopsl Ha 3 cM. ( Crta medopManuy mpornopuroHaIbHA BETHIUHE
nedhopmarun)

2. Ilmoruna mmeet opmy Tpamenuu, ocHoBaHust Kotopoir paBHbl 400 M 1 100 M, a BeicoTa paBHa
20 M. Bepxnee Oonee JUIMHHOE OCHOBaHHE JIC)KHT HAa YPOBHE CBOOOJHON MOBEPXHOCTH BOJIBI.
Haittn BeninunHy JaBJICHUS HA IUIOTUHY.

3. Cocyn, umeromuid GopMy MpAMOYTOIBHOTO MapaijieNenuiea, HamolHeH Bojoi. OnpeneianTb
JIaBJIEHWE BOJbI HA OOKOBYIO CTEHKY cocy/a, eciid ero jiuHa 80 cM, a BeicoTa 40cM.

4. Crakan, uMeromuil GopMy HWIMHIpA, HAMOJIHEH MAaclioM. BBIYHMCINTH JaBieHHE Macia Ha
OOKOBYIO HOBegXHOCTB CTaKaHa, €CJI BbIcoTa cTakaHa 11cwm, paanyc ocHoBaHus 4 cM, MJIOTHOCTb
Mmacina 0,9 r/em”.

5. Hwnmnaapuyeckuil 6ak HaNoJIOBUHY HAlOJHEHHBIM OCH3MHOM, JIGKHUT Ha 3emie. bak mmeer nBe
BEPTHUKAIbHBIE MJIOCKHE CTEHKH, JUAMETP KXo u3 HUX 2 M. OnpenenuTs BeIUYUHY 1aBICHUS
Ha KOKJYIO U3 9TUX CTEHOK 0aKa, eclii III0THOCTh Oen3una 0,69 /™.

dopma npeacTaBiieHus pe3yJbTaTa: BRIIIOJTHEHHAS paboTa
Kputepun onenku:
3a mpaBWIIBHBIH OTBET Ha BOMPOCHI HIIM BEPHOE PEIICHUE 3a/1a9U BBICTABIISACTCS MOJIOKUATETbHAS
oneHka — 1 6asu.

3a He HpaBHHBHBIﬁ OTB€T Ha BOIPOCHI HJIW HEBCPHOC PCIICHUEC 3aJadd BbICTABIIACTCA
OTpUIaTC/ibHasA OCHKA — 0 GamoB.

KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX
Ipouent 00pa3oBaTeNbHBIX TOCTHKECHUN
Pe3yJIbTaTUBHOCTH S
(TpaBUIIBHBIX OTBETOB) BepOaTbHBINM aHAIOT
(oTMeTKa)
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
60 + 79 3 YIOBJIETBOPUTEIIHHO
MeHee 60 2 HE YJOBJIETBOPUTEIHLHO
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Tema 1.3 Inddepennuaibibie ypaBHeHHsI

IIpakTuyeckoe 3ansitue Ne 9

Pemenune L[I/I(l)(l)epeHIII/IaJIBHLIX ypaBHeHHﬁ MEPBOro nopsiika ¢ pasacjaarommuMucs
nmepeMEHHbBIMHU

e padoThI: HAYYUTHCS pemaTh quddepeHIaIbable ypaBHEeHH | mopsika ¢ pa3aensonmuMu
nepeMeHHbIMH. HayunThcs HaXOQUTh 001Me U YaCTHBIC PELICHHUS.
Boinosinus padory, Bel Oynere:
YMETB:
— IUIAHUPOBATh IPOLECC ITOUCKA; CTPYKTYPHUPOBATH MOJIy4aeMYI0 HH(OPMALIHIO
— pemiath TpPHUKJIAIHBIE 33aJa4d C MCIOJIb30BAHUEM OJEMEHTOB Au(QepeHInarbHOro
HHTCIrpajibHOI'O HCHHCHGHHﬁ;
MartepuanbHoe o0ecrieyenue:
I/IHILI/IBI/II[yaJII)HI)IG 3a4aHusd, Ta6JII/IIII)I, CIIpaBOYHHKHU, y‘-I€6HI/IKI/I, KOHCIICKTHI HGKHHﬁ.

3ananmne:
1. Haiitu obmee pemenue qudepeHaIbsHOr0 ypaBHEHUs

dy Jdx

a) —=

6) (v —1)?dx+ (1—x¥)dy =0
2. Haiitu yactHoe pemienue qudhepeHInaTbHOr0 ypaBHEeHHUSI
dy = (3x* — 2x)dx , eciu y=4 npu x=

ITopsinok BbINOJIHEHHS PadOTHI:
1) IlpuBecTH JaHHOE ypaBHEHHE K YPABHEHUIO C Pa3leISIOIIMMU IEPEMEHHBIMH, T. €.

IIPOU3BECTH Pa3eiICHUE NIEPEMEHHBIX, IS TOTO:
a) IlpomsBojaHbie HYHKIMU 3aMEHUTD e€ AU PepeHIraIaMu;

6) CrpynnupoBatrh WIEHBI C OIMHAKOBBIMU U (epeHInaTaMy U 3aIHCcaTh UX B Pa3HBIX YacTIX
paBeHCTBA, BbIHECA AU(QepeHInaibl 3a CKOOKH;

B) [loaenuTh MM YMHOKHUTEH 00€ YaCTH PABEHCTBA HA TAKHE BHIPAKEHUS, YTOOBI BCE (DYHKITMH
CTOSIN TIpH ,,cBOMX” Auddepennuanax, T. e. npusecty k Buay: @(y)dy = @(x)dx

2) TlpouHTerpupoBath 00€ YaCTH PABEHCTBA U HANUTH 00IIee PeIICHHE.

3) Jlu1st BBIAEIICHHST YaCTHOTO PEIICHHS U3 OOIIEero 33/1aeTCs TOUKA (Xy: ¥, ), Yepe3 KOTOPYIO
JIOJKHA TIPOXOUTh MHTErpanbHas KpuBas. Haxoaum 3nauenue noctostHHoiC ,a 3atem C
MOJICTaBIIsIEM B OOI1Iee PelIeHHE U 3alUChIBAEM YaCTHOE pellIeHHeE.

Xox paboThI:
1) Haiitu obee perenue auddepeHIranbHOr0 ypaBHEHHUS:
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(6xdx + 3xyidx) — (6ydy + 2x%ydy) =0

Crpynnupyem wieHsl ¢ dX u dy

3x(2+ v )dx —2y(3 +x¥dy =10

-Paznennm nepeMeHHbIe

3xdx _ 2ydy
3+x2 2+y?
-Unrterpupyem

j xdx J’ vdy
3 - =2 =
3+x° 2+ y-

-Pemtaem mo OTACIIbHOCTH Ka)K,Z[BIf/'I HHTCIrpal METOAOM IIOACTAHOBKHA

3 5 5
Eln[E +x*)=In(24+y*)+1Inc

3
In(3+x*)2=In(2+v%) ¢

-IloreHnpyem 310 ypaBHEHUE

JB+x) = (2+y) ¢

-3anucBIBaEM 06mee PCUICHHUC:

(3+x")V3+x2
2+ y? B

C

2) Haiitu yactHble perieHure AudhepeHInaTbHbIX ypaBHEHHIA

20y —3)dx —dy =0 npu x=0,y=4
-Paznienum nepemeHHble
dy =2(y — 3)dx
dy
= 2dx
y—3

&

-IIpounrerpupyem o0e 4acTu ypaBHEHUs

dy
f ! =szx
y—3

In(lv—3)=2x+1Inec

-ITo onpenienennto  jorapudpma 2x = Ine™

In(y —3) = In(e* - c)

-3anuiem odliee pelieHue

y=e¥-c+3

-ITopcraBuMm B 3TO ypaBHEeHHE HayaslbHbIe yciaoBusa X=0 , y=4

4=e" c+3=>c=1

-3anuiieM 4acTHOE peuiceHue

y=e¥ +3

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHAs paboTa

Kpurepum oueHku:

3a HpaBI/IHBHBII‘/’I OTBCT Ha BOIIPOCHI MJIM BEPHOC PCHICHUC 3ada4YU BBICTABIISACTCS ITOJOXKUTCIbHAA

oneHka — 1 6asr.

3a He HpaBHHBHBIﬁ OTB€T Ha BOIIPOChI HJIW HEBCPHOC PCIICHUC 3aJadyd BbBICTABIISACTCA

OTpUuIaTC/ibHasA OCHKA — 0 GamoB.

[Ipouent
PE3yIbTaTUBHOCTH
(TpaBWIIBHBIX OTBETOB)

KauecTBeHHast O1leHKa WHIUBUYyAIBHBIX
00pa3oBaTeNbHBIX JOCTHKCHUN

Oasn | BepOaJIbHBIN aHAJIOT
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(oTMeTKa)
90 + 100 9) OTJIMYHO
80 +~ 89 4 XOPOIIIO
60 +~ 79 3 YAOBJIETBOPUTEIBLHO
MeHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 1.3 IndpdepennuanbHble ypaBHeHUs!

IIpakTuyeckoe 3ansaTue Ne 10
Pemenne qudppepeHunaJIbHbIX YPABHEHUH NEPBOro MOPAIAKA

Lean padoThi:
Hayuutscst onpenensts Bua nudepeHnanbHbIX YpaBHEHNN, HAXOAUTh 00Iee U YaCTHOE PEIICHHE
JTUHEHHBIX TudepeHIaTbHBIX YpaBHEHUHN | Topsiika.
Boinosainus pa6ory, Bel Oynere:
YMETh:
—ONPEIEINIATh dTAIbl PEIICHUS 3a1a49H;

— pfliaTtb IPUKIAIHBIC 3aJladd C HCIOJb30BAHHCM J3JICMCHTOB HHQ)Q)CpeHHHaﬂbHOFO u
HHTErpajibHOI'0 HCHHCHGHHﬁ;

I/IHI[I/IBI/I,Z[yaJIBHBIC 3aJdaHusd, Ta6J'II/II_[I>I, CIIpaBOYHHUKH, y‘le6HI/IKI/I, KOHCIICKTHI HCKHHﬁ.

3amanmne:
1. Haiitu yactHoe pemienue nudQepeHuanbHOro ypaBHEeHUS

a) Y +5y =xy-y mpuy) =1

b) v'sinx —yecosx =1 npuxg,yzl

Iopsinok BbINOJIHEHUS PA0OTHI:
1. Jluneiinoe nuddepenimanbHoe ypaBHeHue | mopsika pemaeTcst myTeM MoICTaHOBKH

youg Syl

JuddepenunanbHoe ypaBHEHHE CBOJUTCS K peIIEHUIO IBYX AU depeHInanbHbIX YpaBHEHUH,
C pa3eNsIONIMMU IEPEMEHHBIMH, CHaYalla OTHOCUTENHHO U , TOTOM-8, T/ie und Hen3BECTHBIE
(GYHKLUH OT X.

Xoa padoTsi:
1) Haiitu yacTHOE pelieHue JuHeHHOro aupdepeHIHaTLHOrO ypaBHeHus | mopsiaka
xy +y =3, ecmu y=0, npu x=1

-HpI/IBCIleM YPaBHCHUC K BUY ITO OIIPCACIICHUIO

¥
y+-=-
X X
-Cnenaem 3aMeHy
dy ad ds
y=ud; Z=u=49=—
- dx dx dx

-Crpynmnupyem 4ieHsl ¢, momyanm

du AN ~ du__i
ﬂ[g+;)_ﬂ,T.K.ﬂ¢D_>;_ :

-Pazgenum TNEPEMCHHBIC

du  dx
u ox
-IIpounTerpupyem
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[2-- 2

In|lu| = —In|x|
-IIponoreHUpyeM
u=-

Xx
'HOI[CTaBI/IM U B OCTaBLIECECs YPAaBHCHUE

1dd 3
xdx «x

df = 3dx

-IIpounTrerpupyem

9=3x+¢c

-[ToncraBum v = uif

y = % (3x + c)- oOIuee pemreHue
-[ToscTaBuM HavaIbHBIC YCIOBHSI
0=34 c=>c=-3

3
¥ == (x — 1)- 4acTHOE pelIeHue
X

®opma npejacTaBjieHus pe3yJbTaTa: BBITOJIHEHHAs padoTa.

Kpurtepuu onenkmn:

3a mpaBUIIBHBIA OTBET HAa BOMPOCH WJIM BEPHOE PEIICHUE 33J[a4d BBICTABIISETCS TOJOKHUTEIbHAS
oneHka — 1 6aJur.
3a He TpaBWIBHBI OTBET Ha BOMPOCH WM HEBEPHOE pEIICHUE 3a7a4d BBICTABIIACTCS
oTpulaTenbHas omenka — 0 6anos.

KagecTBeHHast OlIeHKa WHAWBUYaIbHBIX
Ipouent 00pa3oBaTeNbHBIX TOCTHKCHUH
pe3yIbTaTUBHOCTH o -
(paBUJILHBIX OTBETOB) (oT™eTKa) BepOaJIbHBIN aHaIOT
90 + 100 3) OTJINYHO
80 + 89 4 XOpOIIO
60 + 79 3 yJIOBJICTBOPUTEIHHO
MeHee 60 2 HE yJIOBJIETBOPUTEIILHO
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Tema 2.1 Anreopandeckasi popMa KOMILJIEKCHOT0 YHCJIA

IpakTnyeckoe 3ansitue Ne 11
JeiicTBUS HaJ KOMILIEKCHBIMHU YUCJIaMU B ajiredpandeckoii gopme.

Heab pa6orbi: HayunThesi BBIMOMHATD ACHCTBHS HaJl KOMIUICKCHBIMU YHCIIAMH, 3alIUCAaHHBIMHU B
anredbpandeckoii popme.

Boinosinus pa6ory, Bel Oynere:
YMETB:
— ONpCACIIATH 3Tallbl PCHICHUA 3a1a4n
—  BBINOJHATH JCHCTBUA HAJl KOMILJIEKCHBIMU YUCIaAMHU
MarepunanbHoe obecnieyeHue:
NHauBunyanbHbIE 3a1aHUS], KOHCIIEKTHI JICKIUN

3aoanue:

1. Jlanbl koMIUIeKCHBIE unchaa : z1=(-3;-5), z,=(-7,2;7,2), 23=(2;6).
3anmcarth 3TH YUCiIa B aredpandeckoi opme.

2. Berancnurs:
1) z1+ 23

2) Z-13;

3) 21/ 23,

4) zp* z3;

5) 215.

3. Berumcaurs:
1-3i 1+4i .3
—+——+I
i—2 1+3i

IHopsinok BbIMOIHEHUS PA0OTHI:
1. 3anuinTe KOMIUIEKCHBIE YKClia B airedpanueckoi popme z = a + bi
2. BeimmosinuTe gelcTBUA H

Xoa padoTsi:

dopma npeacTaBiIeHus pe3yabTarTa:
1.Jlaus! KOMILIEKCHBIE uncha : z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).
3amucarh 3TH 4Kciia B ainredpandeckoi hopme.

Pemenue:
T.k. anrebpandeckas opMa KOMIUIEKCHOTO YKCIIa UMEET BHJ Z=X+iy, TO
z,=7+i; z,=-15+15i; z;,=4-3i
2.BeimonHuTh AeicTBUA B anredbpandeckoii hopme:
1) 71+ zy;
2) 25-123;
3) 21/ 73;
4) z, - z3;
5) 215.

Pemenue:
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1) z1+ z,=(7-1,5)+(1+1,5)i=5,5+2,5i; )
2) 71- 23=(7-4)+(1+3)i=3+4i;
3)&2 T+i _ (7+i)(4+30) _ 28+ 21i + 4i +3i? _ 28+25i—3: 25+ 25i _
7, 4-3i (4-3i)(4+3i) 16 — (3i)? 16+9 25
4) Zp - 73=(-15+151)(4—3i) = —6 + 4,5i + 6i — 4,512 = —6+10,5i + 4,5 = —2,5+10,5i ;
5) 215: (7+1)° =((7+1)*)* (7+i1) = (49+14i +i°)* (7 +i) = (48 +14i)* (7 +i) =
(2304 +1344i +196i°)(7 +i) =
aJl KOMIUICKCHBIMHU YHCJIaMH B alireOpandeckoi hopme, UCTob3ys GopMyIIbL:
z, 4z, =(a; +a,) + (by + b,)i
z; —z; = (a; —ay) + (by — by)i
2y z; = (aya; — byby) + (ayby + agby )i

1+i

Zy _ G40y +byby  ayby —ayb, ;
Z, a$ + b3 a3 + b3

= (2108 +1344i)(7 + i) = 14756 + 2108i + 9408i +1344i” =13412 +11516i
( (7 +1)

3. Beruucnurs:

1+3i 4-5i

-+ ——j

i-3 1+3i

Pewenue:

L3 4750 =0 12,8
-3 1+3i

1) 1+3i_ @+3)(3-i) _-3-i-0i-3" _-10i _ .
i-3  (=3+i)(=3-i)  (=3)?-i® 10

2) 4-5i _(4-5i)1-8i) 4-12i-5i+15i° -11-17i

= e =Y = =-11-17i
1+3i  (1+3i)(1-3i) 1-(3i)? 10

3)i® = (%) =(-1* =1

4)—i+(-11-17) ~1=~i ~11-17i -1=-21-28i

®opma npeacTaBaeHUs pe3y/abTaTa: BHIIOJHEHHAs paboTa.
Kpurtepun onenkn:

3a mpaBUIIBHBIA OTBET Ha BOMPOCH WM BEPHOE PEIICHUE 3aJa4l BBICTABJISAETCS TOJOKUTEIbHAS
oneHka — 1 6aym.
3a He MpaBWIBHBI OTBET Ha BOMPOCHI WM HEBEPHOE pEIEHUE 3a7aud BBICTABIIAETCS
oTpUIaTeNIbHas orleHKa — () OaJIIoB.

KauecTBeHHasI OIleHKa WHAWBUTYaTbHBIX
Hponent 00pa3oBaTeNbHBIX JOCTHKCHUN
PE3yIbTaTUBHOCTH S
(TpaBWIIBHBIX OTBETOB) BepOATBHBIN aHAJIOT
(oT™meTKa)
90 + 100 5 OTIUYHO
80 +~ 89 4 XOPOIIIO
60 +~ 79 3 yIIOBJIETBOPUTEIHHO
MeHee 60 2 HE YJOBJIETBOPUTEIHLHO
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Tema 2.2 Tpuronomerpuyeckasi popMa KOMILIEKCHOI0 YHCJIa

IIpakTnyeckoe 3ansaTue Ne 12
Ilepexox oT ogHO# GOPMBI KOMILIIEKCHBIX YHCeJI K IPYroi

Heab padoThbl: HAyuUTHCA MEPEBOJUTH KOMILICKCHBIE YMCIAa M3 anredpanueckoil Gpopmbl B
TPUTOHOMETPUUYECKYIO U 0OpaTHO.

Boinosnus padory, Bel Oyaere:
YMETB:
— OHpCACIATH 3TAllbl PCUICHUA 3ada4n
—aHaJIM3UPOBATh 337]a4y WM IPOOJIEMY U BBIIETISATh €€ COCTaBHbIC YaCTH;
— BBIIIOJIHATH I[GflCTBHSI Hal KOMIIJICKCHBIMHA YU CJIaMU
MarepuanbHoe  o0ecniedeHMe:  MHAMBUAYyaJIbHbIE  3aJaHMs,  KOHCIIEKTBI  JICKIIH,
YCTBIPCX3HAYHBIC MATCMAaTUUICCKHUC TaGJII/ILIBI Epa):u/lca, KaJIBbKYJIATOPHL.

3aganue:
JlaHbl KOMIUTIEKCHBIE unca : z1=(-3;-5), 2,=(-7,2;7,2), z3=(2;6).
1. 3amnmcaTh 4KClia 73, Zp M Z3 B TPUTOHOMETPHYECKOM (hopMme.
2. Bpruucauts:

a. =

=g
b. 2y * 73,
C. 215.

3. M3Bieudb KBagpaTHBIA KOPEHBb U3 YUCIA Zo,

4. BpIMoaHUTE OEHCTBUS U 3alUIIUTE Pe3yNbTaT B anredpandeckoi opme:

24(eos75" +izin 757)
3(cos30° +izin 307)
Kparkue Teopernueckue cBeJeHH:
AnropuTMm nepexoza ot anredOpandeckoi (pOpMbI K TPUTOHOMETPHUYECKOM:
[TycTh KOMITIEKCHOE YKCITO 3a/1aH0 B anrebpandeckoit popme z = a + bi.

1) Moayner =|z| ogHO3HauHO OnpeenseTcs o popmyne r = Va? + b2,

a) (3 (cos=" + isin=))%)

2) AprymeHT ¢ onpenensiercs u3 Gopmya COS @ = a , Sing= 9 :
r r

3HaueHus apryMeHTa KOMIUIEKCHOTO YHciia MOXKHO HaXOJUTh U TaK:
e Omnpenenuts , B KAKOW YETBEPTU HAXOAUTCSA TOUKA (MCIOIb30BaTh NT€OMETPHUUECKYIO
UHTEpIpeTaLnIo Yucia) z = a + bi
b
e PemmB ypaBHeHHE tgg = -, MOIyd4acM, 4YTO

argz = ¢ = arctg- JUIS BHYTPEHHUX Touek | u 4 ueTBepTel,

b
argz = ¢ = arctg - Ul BHYTPEHHHX TOYCK 2 4eTBEPTH,

b
argz = @ = arctg—— T U BHYTPCHHUX TOYEK 3 YETBEPTH.
o

Ecnu Touka z neXUT Ha JEWCTBUTEIbHOW WJIM MHUMOM OCH, TO arg Z MOYKHO HalTH
HETIOCPECTBEHHO.

3) Haiiast Moynb ¥ apryMeHT KOMITJIEKCHOTO YUCIIa, €M0 MOXHO 3aIHCaTh B

TPHTOHOMETPHYECKOM HIIH [IOKa3aTeIbHOM Gopmez = T(cos@ + i sing)um z = re'?,
ITopsinok BbINOJIHEHHS PadOTHI:

1. 3anummre KOMIUIEKCHBIC YHCIIa B TPUTOHOMETPUUYECKON (DOpME, HCTIONB3YS aJTOPUTM.

2. BeinosiHuTE AeMCTBUS B TPUTOHOMETPUUECKOM (hopMe, NCTIONB3Ys IpaBUJIa:
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zy 2, =1 13 (coslgy + @,) + isin(e; +@,))
&y n .,
z o (ms{rpl — @) +isin(@, — @,))

z"h = *r” (cosng + isin ng)

J11s u3BJICUCHHSI KOPHS N-i CTEIEHH M3 KOMILUIEKCHOTO YKcia Z=r-(C0S @+iSing) KCIoap3yercs
dopmyna :
27K . . @+ 27K .
W= \/_(COS P +isin? ), Tae 2r - apudmernueckuit Kopens, k=0, 1, 2, ..., n-1.
n n

®opma npeacTaBiIeHus pe3yabTara:

Janbl KoMIutekcHble uncia: z1=(7;1), z,=(-1,5;1,5), z3=(4;-3).

1. 3anmcars yncna 7y, Zp; U Zz B TPUTOHOMETPUYCCKOH opMme.
Pewenue:

1) z,=7+i
|z,|=+/49+1 =50 =52
Hucno HaXOAUTCS B IIEPBOU YETBEPTH, 3HAUUT (= arcty Y= arctg % =arctg0,1429.
X

Haxonum 3HaueHMe apkTaHTreHca rmo taonuie bpaauca ¢=8°8".

2, =7 +1=5\2(c0os8°8' +isin8°8")
2) z,=-15+15i
|2,| =/(-15)* +15° =/2,25+ 2,25 =[45 = % ~21

Hucno HaXOAUTCS BO BTOPOM YETBEPTHU, 3HAUUT (¢ = argz=arctg X-F
- 15 =T _ 37
¢ arctg (—71,5) +7 4 4
— _115_}_]-’5' —_ 3f 3 372' .
3 z,=4- 3|
|z,|=+16+9 =5
y

Uucno HaXOIUTCS B YETBEPTOM YETBEPTH, 3HAYUT (= argz=arctg -
X
@ =arctg (_73) = —arctg0,75 = —36°52’

Z, = 4 —3i=5(cos(—36°52") +isin(—36°52"))

4. W3Bneub KBaApaTHBIA KOPEHB U3 YUCHA Z),
Pewenue:

z,=-15+151= 3f(coss4 |sin37”)

Bocnonszyemcst hopmyioit:
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ok=4/r (cos ¢+ 27K +isin ¢+2ﬂk)
n n
B namem npumepe n=2.

3—7[+0 3—”+O

w, = 3\f((:os 4 isin4 )z\/ﬁ(cos%ﬂsin%{)
3—” 2 3—7[+27r

w, = %(cos 4 ;r +isin-4 5 )zJﬁ(ms%Hsin%)'

®opma npeacTaBiIeHUs pe3yJabTaTa: BHIIOTHEHHAs paboTa.

Kpurepum ouenku:

3a nmpaBWIIBHBIN OTBET Ha BOIPOCHI HJIM BEPHOE PEIICHUE 3aa4l BBICTABIIACTCS TOJOKUTEIbHAS
oneHka — 1 6am.

3a He MpaBWIbHBIH OTBET Ha BOINPOCHl WJIM HEBEPHOE pEIICHHE 3a/a4d BbICTABISAETCS
oTpuarenbHas oneHka — 0 0anos.

KauecTBeHHasI OIleHKa WHANBUTYAIbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTH)KEHUN
PE3yNIbTaTUBHOCTH o -
(MIpaBWJIBHBIX OTBETOB) (oTMeTxa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 +~ 89 4 XOpOIIO
60 +79 3 YJIOBJIETBOPUTEIIHHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIHHO

Tema 2.2 Tpuronomerpuueckasi popmMa KOMIJIEKCHOI0 YHCJIA

IIpakTnueckoe 3ansaTue Ne 13
JleiicTBUSI HaJl KOMILIEKCHBIMM YHCJIaMH B TPHTOHOMeTpHU4ecKoii (hopme

I_Ie.m) paﬁoTbl: HAYUYUTHCA BBINIOJIHATH I[efICTBHH Haa KOMIUICKCHBIMH 4YHCJIaMH, 3allMCaAaHHBIMH B
TpHFOHOMeTqueCKOﬁ Y OKa3aTeIbHOMN (bOpMaX.

Beinosinus padory, Bel Oyaere:

YMETh:

—OIIPCACIIATD OTallbl PCIICHUA 3a1a4n

— BBINOJHATh ACUCTBUS HAJl KOMIUIEKCHBIMU UHWCJIAMH, 3allUCAHHBIMM B TPUTOHOMETPHUYECKON
dopme.

MarepunanbHoe ob6ecniedenue: VHauBuAyanbHbIE 3aaHNsI, KOHCIIEKTHI JEKIUN

3ananue:

4.  JlaHbl KOMIUIEKCHBIE YHCJIa B TPUTOHOMETPUYECKOH (opme:

T , . T 3 , ., am
2, =5 {cas; + isin ;) HzZ,=2=8 {cas? +i sm?}. Beruucnure: z4 - 25

]

=,

3, =
HEFC S et

5. BobimonHuTe nefcTBUS U 3aNIUIINTE PE3YyJIbTaT B TOKa3aTeabHOU hopme:

24(cos75" +isin 7577
3(coe30” +izin 30%)

a)(3- (cosi—n + Eiﬂzijjzb)

KpaTkue TeopeTrndeckue cBeIeHHA:

Tpuronomerpuueckoir  ¢GopMONW  KOMIUICKCHBIX YHCEN Ha3bIBACTCS 3allCh WX B BHUJE:
z=r-(cosp + ising).
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[Ipu BBIMOTHEHWH ACHCTBUN HaJ KOMIUIGKCHBIMH YHCIAMH B TPUTOHOMETPHUYECKON ¢opme
HCTIONIB3YIOTCS CIIEAYIOIne (hOPMYIIBI:

LA S I {cns[cpl + tpz) + :'s:'ﬂ[qul + q_:lz):]

4 r

1_ "N .

— =— {l:l:us[:qal — qog) + isin ['Fi - lpz):]

Iz T

=" = " (cosng + isin ng)

Jyist U3BJICUEHUS KOPHS N-U CTETICHH U3 KOMILJIEKCHOTO YUCIIa B TPUTOHOMETPHUYECKOH opme
z=r-(Ccos @+ising) ucmnonp3yercs Gopmyia :

— +2mk | . . @+Ink .
w, = r- [casrp . + isinZ - ), Te 2r - apudmMeTnyeckuii kopenb, k=0, 1, 2, ..., n-1.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. 3anummre 3aJaHHBIC B TPUTOHOMETPUYECKON (hopMe Jrcha.

2. Hcnonb3ysi KOHCTIEKT, BBISICHUTE, KaK BBIMOJHSIOTCS IEHCTBUS Ha/l KOMIJIEKCHBIMU YHCIIaMU B
TPUTOHOMETPHUUYECKOU (hopme.

3.  BrimosHwuTe 3amaHHBIE OEHCTBUA.

®opma npeacTaBlieHUs pe3yJbTaTa :BhINOJIHEHHAS paboTa.
Kpurepun oneHku:
3a mpaBUJIBHBIA OTBET Ha BOMPOCHI WM BEPHOE PELICHUE 3aJ]a4l BBICTABJISETCS MOJOKUTEIbHAS
oreHka — 1 Gam.

3a He NpaBUIbHBI OTBET HAa BOIPOCHl WM HEBEPHOE peIIeHUE 33a/Ja4d BBICTABIACTCA
oTpuuarenbHas oneHka — 0 0anos.

Iponert KavecTBeHHas oneHKa HHAMBUYaIlbHBIX
00pa3oBaTeNbHBIX TOCTHKCHUI
pe3yabTaTUBHOCTH Sann
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 =100 5 OTJINYHO
80 + 89 4 XOpOIIO
60 + 79 3 YJIOBJIETBOPUTEIHHO
MeHee 60 2 HE yJIOBJIETBOPUTEIILHO

Tema 3.2 CucreMsl JTHHEHHBIX YPABHEHHIA

IIpakTuyeckoe 3ansaTue Ne 14
Pemenne cucreM quHeiiHbIX ypaBHeHuid MmeToaom Kpamepa

Hean pabdoTbl: HAyuYUThCS pelIaTh CHUCTEMBbl JIMHEHHBIX YpaBHEHUH, HUCIHOJB3Ys (OPMYIIbI
Kpawmepa.

Boinosnus padory, Bel Oyaere:

YMETh:

— OINpPEIENATh ATAlbl PEIICHUS 3a1a4l

— pellaTh CUCTEMBbI JIMHEMHBIX YPABHEHHUU pa3IMuHbIMU METOIaMU

— OUEHMBATH PE3YJbTAT U MOCJIEACTBUS CBOUX JCHCTBHI

MarepuanbHoe o0ecnieyeHue:

WuauBuayanbHble 3ajaHus, y4eOHUKH, KOHCIIEKTHI JIGKLIUH.
3aganue:

Pemnts cucteMsl TMHENHBIX YPAaBHEHUM:
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3x+3y-5z=-2
2){x+y+2z=3

{3x—5y=11
2X—y+71z2=27

2x+3y =20

Kpartkue TeopeTruyeckue cBeJleHUsN:

@y1%; +ay%; = by
Qy1%y +ay,%; = b,
CocraBuM ompeaenuTeab U3 Ko3PGOUIIMEHTOB TP HEU3BECTHBIX. DTOT OMPEICITUTENIb Ha3bIBACTCS

IlycTs nana cucrema IByX JIMHEHMHBIX YPABHEHUM C IBYMs HEU3BECTHBIMU: {

3 Oy

ONnpeCaACIINTECIEM CUCTEMBI: A= ‘G'Zl a,,

CocTraBuM OIpEAETUTENN KaX10i Hen3BecTHOW. Onpeaenutens &y MoTydaeTcs U3 ONpeNeTUTeNs

by ay

b, ag
Omnpenemutens A, momyugaercss w3 onpeaenuTtens A myremM 3aMeHBl BTOPOro  CTONOLA

K02(pPHUIIMEHTOB CTOIOIIOM M3 CBOOOIHBIX WICHOB.

ayy by

ay by

A myTeM 3aMeHBI IEPBOTO CTOJI0LA KOAPPUIIMEHTOB CTOIOLOM U3 CBOOOIHBIX WICHOB.A; =

A=

Ilyctp pgaHa  cucrema  Tpex  JIMHEMHBIX  YpPaBHEHHMHM C  TpeMs  HEH3BECTHBIMU:
@y1%1 + Q1% + @y3%3 = by
Q1 %1 T Xy + ax3xy = by
A31%; + 833X, + Ag3%5 = by
CocraBuM omnpeaenuTeab U3 Ko3POUIIMEHTOB TP HEM3BECTHBIX. DTOT ONPEACIUTENb HAa3hIBACTCS
17 Gz O3
ONpPEACIUTENIEM CUCTEMBL:. A= |Gy Gzz Ga3
gy O3z g3
CocTaBuM omnpeneauTenu Kaxaoi HeusBecTHOU. Onpenenutend A, momydaercs U3 onpeaenuTeNs
A myrem 3amMeHbl IMEpBOro crojdua Ko3(p(UIMEHTOB CTOJIOLOM M3 CBOOOJHBIX YIJICHOB.
by ay; ag
A= 1by @y ag
by ay, as

Onpenenurens A, mnomydaercs w3 onpenenurtens A mnyreM 3aMeHbl BTOpPOro CTOJOIA
K02 (HUIIMEHTOB CTOJIOIIOM U3 CBOOOTHBIX UJICHOB.

a;; by ag;
A,=|ay by ag
az; by ag
Onpenenurens A3 monydaercs w3 ompenenutens A myreM 3aMeHBl TpPEThEro CTONOIA
K02 PUITMEHTOB CTOIOIOM M3 CBOOOIHBIX YJICHOB.
14 Q47 1
Ay=|ay ag 2
Q3 Qg by
A,
YroObl BBIYUCIUTH 3HAUYEHHs] HEM3BECTHBIX, BOcHoIb3yeMcs ¢opmynamu Kpamepa:x, = -
Ay _ 4
A

Iopsiaok BbINOIHEHUs PA0OTHI:
1 .3anummuTe cuctemMy ypaBHEHUN.
2.3aHI/IH_II/ITe " BBIYUCIIUTEC OHpe,Z[eJII/ITCJII: CUCTCMBI.
3.BeraucianTe onpeaeIuTeNH KaxK/10M HEU3BECTHOM.
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4 HaiiguTe 3HaYeHUST HEU3BECTHBIX, UCTIONB3YsI popMybl Kpamepa.

Xox paboTsI:

PaccmoTpum npumep:
Pemnts cucremy ypaBHEHUM:

xy + 2x, —3x5; = 0;

2xy —x; +4x;=5;
3x;+x;,—x3=05

1 2 -3
A=12 -1 4 |;
3 1 -1

1 2 -3
AA=12 -1 4 |=10=0
3 1 -1
Breruucnum onpenenuTeny Kaxaou NepeMeHHOM:
0 2 -3
Ay=(5 -1 4|=0—15+40—-15+10—0=20
5 1 -1
1 0 -3
A,=12 5 4|=-5-304+0+45-0—-20=-10
3 5 -1
1 2 0
Az=f2 -1 5|=-5+4+0+30—-0—-20—-5=0
;’.‘.3 }I} > A 10 A o
M= GsEm ==y s lin ===

Ortsert: (2;-1;0).

®opma npeacTaBieHUs: pe3yabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun onenkn:

3a HpaBHJ’IBHHI’I OTBCT Ha BOIIPOCHI UJIM BEPHOC PCHICHUC 3ada4YU BBICTABJISICTCS ITOJIOKHUTCIIbHAA

oreHka — 1 6am.

3a He HpaBHJ’IBHHfI OTBET Ha BOIIPOCHI HWJIX HEBCPHOC PCHICHUC 3aaa4du

oTpuuaTeNbHas oneHka — 0 6ayos.

BBICTABJIACTCA

TTporenT KavecTBeHHas o1eHKa HHAMBUYaIlbHBIX
00pa30BaTENbHBIX TOCTHKEHUIN
pe3yIbTaTUBHOCTH Sann -
(TpaBHJIBHBIX OTBETOB) (oTveTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
60 + 79 3 YJIOBJIETBOPUTEIHHO
MeHee 60 2 HE YJIOBJIETBOPUTEIBHO
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Tema 3.2 CucreMsl JHHEHHBIX YPABHEHHIA

IIpakTnyeckoe 3ansaTue Ne 15
Pemenne cucreM JIMHEeHBIX YPABHEHHI ¢ TOMOIIBI0 00PATHOI MaTPHIIbI

Ieanb padoThl: HAYYNUTHCS PELIATh CUCTEMBI IMHENHBIX YPaBHEHUI MATPUUYHBIM METOOM.
Boinosnus padory, Bel Oyjaere:
YMETB:

— OIPENENATh ATAIbl PEIICHUS 3a1a4l

— peuaTb CUCTEMBI JIMHEWHBIX YPABHEHUN PA3JINYHBIMU METOJAMHU

— OLICHUBATh PE3YJILTAT U ITOCIEACTBUSA CBOUX JIEUCTBUI

MarepunanbHoe obecnieyeHue:
WNunuBuyanbHbIe 3aJaHNs , YICOHUKH, KOHCTIEKTHI JICKIHH.

3ananme: Pemnre cuCTEMbI IMHEHHBIX YPaBHEHUI:
3% =X + X% =3 2X + 2%, — X, = 3

L. X + 2%, —3%; =0 2. 3% — X, +5X%;, =2
OX + X, —TXy =-1 |7x +8x,—6x, =13

KpaTkue Teopernyeckue cBeieHU:

IlycTh 3aaHa cucTEMA JIMHENHBIX YPAaBHEHUM:
@y1%y t @yp%y + -+ @y, X, = by;
Gy Xy +yaXy + "+ ay,x, = b

Ig";"nl":'::l + ‘Im:x: + -+ amnxn = bm

@11 GQyy i Xy
CoctaBum MarpuuHoe ypaBHeHue: AX = B rge A =| Qa3 Gz Gy |} X =| Xz [;
@1 Rz Dnm X
by
BE= b:
b?‘!
X=A"1-B

YToObI BEIYUCIUTH OOPATHYIO MaTPHUILY, HY>KHO:

a) BBIYMCIIMTH ONPEEUTENb MaTpullbl A (AA #+ 0);

0) HaifTH anredbpanyecKkue TOTOTHEHUS [T KaXK0TO 2JIEMEHTa MaTPHUIIHIA;

B) TPAHCIIOHMPOBATHh MATPHILY U3 ANTeOpanvdecKuX JOMOTHEHUN;
Ay Ay A

r) HaiiTi 06paTHYIO MaTpHIly: A™* = LA A, A, A
Jell1.'—: AE:—: - Amn

UT06b! HANTH HEM3BECTHYIO MATPHIly X, HY)XHO YMHOXHTb 0OpaTHYIO MATPHIyA™ "HAa MATPHUILY

B, cocTosimtyio u3 cBOOOJHBIX YJIEHOB.

IHopsinok BbINMOIHEHHs PA0OTHI:

1. 3anummTe cucTeEMY JTUHEHHBIX YpaBHEHUH.

2. CocTaBpTe MaTPUYHOE ypaBHEHUE.

3. Beraucnute oOpaTHYIO MaTpHILy.

4. Hatinute 3HaUCHNS HEN3BECTHHIX.

5. 3anummTe OTBET.

ml

ml

Xox paboThI:
PaccmoTpum npumep:
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Pemmmth cucremy ypaBHEHUM:
xy + 2x, —3x;=0;
3x,+x,—x;=5

1 2 =3 Xy 4]
A=12 -1 4 | X=|x|;B=|5]
3 1 -1 X3 5

1 2 -3
AA=|2 -1 4|=10=%0
3 1 1—14
A, =(-1)? L _1‘=1—4=—3

A, =(-1)° E _41‘ =—(-2—-12) =14

Ay = (—1)“@ _11‘ —243=5
Ay =1 A, =8 Ajpy =05 Ay =5 Ay, = —10; Ay = 5.

1 /3 -1 5
-1
A :E 14 8 —ll:l)

5 5 -5
(3 1 5 0y , (20 2
—a-l.p — 1. —
X=A 'H—E(l-ﬁl- g —1'])'(5)—1'} =10 )=1-1].
5 5 -5 5 0 0
Ortsert: (2;-1;0).

dopma npeacTaBlieHUs pe3yJbTaTa: BhINOIHEHHAs paboTa.

Kpurepun onenkmu:

3a HpaBI/IJ'II)HI)II\/JI OTBCT HAa BOIPOCHI UJIM BEPHOC PCHICHUC 3a1a4U BBICTABJIACTCA IMMOJIOKHUTECIIbHAA

oneHka — 1 Gasur.

3a He Hp&BHJ’IBHBIfI OTBET Ha BOINPOCBI HWJIMW HEBCPHOC PCHICHHUEC 3ada4yu BBICTABJISACTCA

OoTpUunareiibHas OCHKA — 0 GamoB.

KauecTBeHHast OlleHKA WHANBUIYaTbHBIX
Hpouent 00pa30BaTENIbHBIX TOCTHKEHUHN
pe3yIbTaTUBHOCTH S
(MIpaBHIILHBIX OTBETOB) BepOAJIbHBIN aHAJIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
60 +~ 79 3 YJIOBJIETBOPUTEIBHO
MeHee 60 2 HE YJIOBJICTBOPHUTEIHHO
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Tema 4.1. DjieMeHTHI KOMOMHATOPUKH.

IMpakTnyeckoe 3ansiTue Ne 16
Pemenne 3a1a4 HA OCHOBHbIE NOHATHS KOMOMHATOPUKH

Ileab padoThI: OCMBICIUTE OCHOBHBIE MOHATHS KOMOWHATOPUKH, HAYYUTbCA OTIMYATh OAHY
BBIOOPKY OT JPYroif, IpUMEHSTH (HOPMYJIBI ISl X HAXOXKIACHUSI.

Boinosinus pa6ory, Bel Oynere:
YMETh:
— pewmaTh 3aJayd  Ha BBIYMCIECHHUE BEPOSTHOCTH C MCIOJb30BAaHUEM HIIEMEHTOB
KOMOMHAaTOPUKHU
MarepuasibHoOe o0ecnieuyeHue:
NunuBuyanbHbIe 3a1aHUSA, KOHCHEKTHI JIEKIUM.

3ananne:

1. B copeBHoBaHusix yuyactByeT 10 4yenoBek, Tpoe u3 HHUX 3aiimyr l-e, 2-e u 3-e Mecro.
CKOJIBKO CYIIECTBYET pa3IUYHbIX BAPUAHTOB ?

2. W3 rpymmel, B KOTOpod yuutcst 12 yenoBek, HEOOXOIUMO BBIOpaTh 3 4YelIOBEKa B COBET
koyuteka. CKOJIBKO CYIIECTBYET Pa3IMUYHBIX CIIOCOOOB TaKOTo BHIOOpA.

3. Ha KHWXHOIi 1OJIKE BBICTABJIEHBI 8 KHUT PAa3JIMYHBIX aBTOPOB. CKOJIBKO CIIOCOOOB MMEETCS
JUISL PACCTAaHOBKM 3TUX KHUI B Pa3HOM IOpsIKe?

KpaTKne TCOPETUYCCKHUE CBCACHUA

B ocHoBe penienus 3a1a4 Ha KOMOMHATOPUKY JIEKaT JBa IpaBuia;

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

2.IlIpasuno ymnoxcenun. Ecnm HEKOTOPHIM 3JIeMEHT A MOKHO BBIOpaTh M criocobamu U eciiu
nocyie KaX/10ro Takoro BeIOOpa 31eMeHT B MoxkHO BeIOpaTh N criocobamu, TO BEIOOp Hapbl
aneMeHTOB (A, B) B yka3aHHOM MOpSAKE MOXKHO OCYIIECTBUTH M-N crocoOamu.

3aoaual. Tlpn popMHUpPOBaHUH FKUTIAKA KOCMUYECKOTr0 Kopabist umeetcs: 10 mpeTeH1eHToB Ha
nocT KoMaHAupa,20 NpeTeHACHTOB Ha MOCT OOPTUHKEHEPa,2S MPEeTEeHAEHTOB Ha TOCT KOCMOHABTa-
uccnenonaress. CKOIBKUMH CIIOcOOaMU MOXKHO BBIOpaTh OJIHY M3 KaHAMJATYp Ha MOCT KOMaHIupa,
Wi OOpTUH)KEHEpa, UM KOCMOHAaBTa-HCCIe10BaTeNs?

Pewenue. I1o npaBuiy cymmsl cymiectByet 10+20+25=55cnoco0oB BeI6Opa 0/1HOM U3
KaHIUAATYp.

3aoaua2.B cTONOBON NpeAIararoT 1Ba Pa3IMYHBIX NIEPBBIX : @, U, ;TP Pa3IMYHBIX BTOPBIX
omrona: by, b,, b, u nBa paznmmunbx mecepra:C, u C,. CKOJIBKO pa3IMIHBIX 00€I0B U3 TPeX OIFO.

MOET BBIOpATh MOKYyNaTeNb?

Pewenue. TlepBoe 6111010 MOKHO BBHIOpATh IBYMs CIIOCOOaMH, BTOPOE OJIF0/I0 MOYKHO BBIOpATh
TpeMsi crioco0amH, TpeThe 0J1F0]10 MOKHO ABYMs criocobamu. I1o mpaBuity yMHOXKEHHS CYIIECTBYET
2x3x2=12 cnocoboB BrIOpaTh 00€/ U3 TpeX OO

3. Iloomnoorcecmea n- muodcecme(coeournenus).
Jlns HaXOXJIEeHUS K — monmuoxects HEKOTOPOro N —MHOKECTBA HYKHO BbIOparh K m3Nero

9JIEMEHTOB (II03TOMY YacTO FOBOPAT O ebibopke K aiiemenToB 13 N —snementos). [Ipo BeiOpaHHbIe K
U3 N pa3IMYHBIX PIIEMEHTOB MIPUHATO TOBOPHUTH, YTO OHU O0Pa3yIOT COSNMHEHHE U3 N AIIEMEHTOB 1O
k .Coeounenue-cobuparebHplii TEpMUH KOMOMHATOPMKH. B 3aBHCHMMOCTH  OT TOTO, HMEET JIH
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3HAaYCHHE TIOPSIIOK SJIEMEHTOB B COIMHEHUN WM HET, a TAK)KE OT TOT0, BXOAAT B COEAMHEHHE Bce N
3JIEMEHTOB WJIM TOJBKO YacCTh MX, PAa3IMYalOT TPU BUJA COCAUHECHUN: HepecmanoeKu, pameuienus,
couemanus.

Ilepecmanosku.

[lepecranoBKaMu K3 N —3JEMEHTOB Ha3bIBAIOTCA TaKHE COCAMHEHMS U3 N —3JIEMEHTOB, KOTOPbHIE
OTJIMYAIOTCSI IPYT OT IpYyTra TOJIBKO IOPSIKOM PACIIONIOKEHHS dJIEMEHTOB.

O6o3Hauenue: P, =n!

Pazmewenus.

Pa3zmemienusamMu u3 N —31EMEHTOB HA3bIBAKOTCS TAKUE COSAUHEHUS, KaXKI0€ U3 KOTOPBIX COACPKUT
M 3JeMEHTOB, BHIOPAHHBIX M3 YKCIA JAHHBIX M —3JIEMEHTOB, OTIUYAIOIIUXCS JTUOO0 COCTaBOM, JINOO
MOPSIIKOM MX PACHOJIOKEHUS, JINOO U TEM , U JPYTUM.

n!
(n—m)!

3ameuanue. PaccMoTpeHHbIE paHee MepecTaHOBKHU — YACTHBIN CITydail pa3MeleHuii u3
N —3J1eMEHTOB 110 N —3JI€EMEHTOB.

O6o3Hauenue A =

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

CoueTaHUAMH U3 N- 3JIEMEHTOB 110 MHA3LIBAIOTCS TaKHE COCAUHCHMA, KOTOPBIC OTJIIMYAIOTCA APYyT

OT Apyra XOTs OBI OAHHM 3JICMCHTOM.

n!
O6o3nauenue:C; = ————
m!in—m)!

IMopsiioK BHINOJHEHUS PA0OTHI:
1. Onpexnenute Buj BEIOOPKH O€3 MOBTOPEHHUS.
2. Bribepere cOOTBETCTBYIONUIYIO (OPMYITY JUIsl BEIYHCICHUST BO3MOXHBIX KOMOWHAITHH.
3. IlpousBeaute BBIYMCICHUS, UCTIONB3YS MOHATHE (haKTOpHAIa.

KpaTrkue TeopeTnyeckue cBeieHUs:

B ocHoBe pemienus 3aj1a4 Ha KOMOMHATOPUKY JIeKaT /(B MpaBuiIa:

L.IIpaguno cnoxcenua. Ecnu HEKOTOPBIA 31€MEHT A MOXHO BbIOpaTh M croco0amu, a Ipyroi
aneMeHT B —Ncmocobamu, NCKITIOYaOMIMMHU  PYT IpyTa, TO BEIOOP KAKOTO-HUOYAb OIHOTO U3 ATHUX
aneMeHTOB( Tu00 A, 60 B ) MOXHO OCYIIECTBUTH M+ N criocobamu.

2.1Ipasuno ymnoxmcenusn. Ecnu HEKOTOpHIA 3JeMEHT A MOXHO BbIOpaTh M croco0amu U eciu
[ocje KaXIOro Takoro BbIOOpa 3ymeMeHT B moxHO BbIOpaTh NcmocoOamu, TO BBIOOP Mapsl
aneMeHTOB (A, B) B yka3aHHOM MOpsAKE MOXKHO OCYIIECTBUTH M-N crocoOamu.

3aoaual. Tlpn GopMHPOBAHUM SKUIAKA KOCMHUYECKOTO Kopabis umeercs:10 mpeTeHAeHTOB Ha
nocT KoMaHAupa,20 MpeTeHACHTOB Ha MOCT OOPTUHKEHEpa,25 MPETeHIEHTOB Ha MOCT KOCMOHaBTa-
uccnenonaress. CKOJIBKUMH cITOcOOaMU MOXKHO BBIOpaTh OJHY M3 KaHAMIATYp Ha MOCT KOMaHIUpa,
Wi OOpTUH)KEHEpa, UM KOCMOHAaBTa-HCCIe10BaTeNs?

Pewenue. Tlo mpaBumy cymmbl cymectByeT 10+20+25=55cmoco6oB BbIOOpa OHONW H3
KaHIUAATYp.

3aoaua2.B cTo0BOM IpeNiararT JBa PAa3lMYHBIX NMEPBBIX : & M a,;TPH Pa3IUYHBIX BTOPBIX
omona: b;,b,,b; n nBa pasnmunbx mecepra:C, u C,. CKOJIBKO pa3iNYHBIX 00EOB M3 Tpex OMox
MOXET BbIOpaTh NOKyNaTesb?
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Pewenue. TlepBoe 0010 MOXHO BBIOpaTh ABYMs criocob0amu, BTOpoe OJIF0J0 MOXKHO BBIOpaTh
TpeMsl crioco0amu, TPEThe OJIF0I0 MOXKHO ABYMsI criocoOamu. [1o mpaBuiny yMHOXKEHHS CYIIECTBYET
2x3x2=12 cnoco0oB BeIOpaTh 00€/] U3 TPEX OO

3. Iloomnorcecmea n- muoxicecme(coeournenus).
Jlnst Hax oK IeHust K — mopmuokecTB HEKOTOPOro N —MHOXeCTBa HYXHO BBIOpaTh K n3 N ero

3JIEMEHTOB (ITOITOMY YacTO TOBOPAT 0 sbrbopke K amemenToB u3 N —sementos). [Ipo BeiOpanHbie K
U3 N pa3IMYHBIX 3JIEMEHTOB IIPUHITO TOBOPUTH, YTO OHU 00PA3yIOT COeIMHEHUE U3 N 3JIEMEHTOB 10
K .Coedunenue-cobuparenbHblii TEPMUH KOMOWHATOPUKH. B 3aBUCMMOCTH OT TOTO, IMEET JIH
3HaYEHHE MOPSIOK AJIEMEHTOB B COSIMHEHUHU WM HET, a TAKXKE OT TOro, BXOJAT B COEAMHEHUE Bce N
3JIEMEHTOB WJIM TOJIBKO YaCTh UX, PA3IMYAIOT TPU BUAA COCIUHEHUN: nepecmanosKku, pameuieHus,
couemanus.

Ilepecmanosku.

[TepecranoBKaMu U3 N —3J1€MEHTOB HA3bIBAIOTCS TaKWE COSTUHEHHS U3 N — 3JI€MEHTOB, KOTOPbIE
OTJIMYAIOTCSI IPYT OT IpYyTra TOJIbKO IMOPSIKOM PACIIOIOKEHUSI 3JIEMEHTOB.

O6o3nauenue: P, =n!

Pazmewenus.

Pa3menienusimMu 3 N —3J1€MEHTOB HA3bIBAIOTCS TAKUE COSIUHEHUS , KAK0€ U3 KOTOPHIX
COJIEPXKUT M 3JIEMEHTOB, BEHIOPAHHBIX U3 YUCJIA JAHHBIX N —3JI€MEHTOB, OTIMYAOIINXCS JTH00
COCTaBOM, JIUOO MOPSIKOM UX PACIIOIOKEHHUS, TUO0 U TEM , U IPYTUM.

n!
O6o3unauenne A= ————
(n—m)!
3ameuanune. PaccMOTpeHHBIE paHEEe TIEPECTAHOBKM — YACTHBIM Clydyaid pa3MelieHud u3
N —3J1eMEHTOB 110 N —3JI€EMEHTOB.
n!
P=A"=—=n!
"= A=
55440.
Couemanus.

CouyeTaHUsAMH U3 N- DJIEMEHTOB IO MHA3BIBAIOTCS TaKUe COCANHCHUA, KOTOPBIC OTINYAOTCA APYT

OT JIpyTra XOTs Obl OJTHUM DJIIEMEHTOM.

n!
O6o3nauenue:C; = ————
m!in—m)!

IMopsiioK BHINOJHEHUS PA0OTHI:

1. Ompenenute BUJ BBIOOPKH 0€3 TOBTOPEHMS.

2. BpiOepeTe COOTBETCTBYIOIIYIO (hOPMYITY AJIsi BEIYUCICHHSI BO3MOKHBIX KOMOMHAITHH.
3. IlpousBeanTe BHIYUCICHUS, UCIIONB3YS TOHATHE (paKTOpHaa.

Xon paboTsrI:

1. KonoBsIif 3aMOK OTKPBIBACTCS TIOCTIE0BATEIHFHBIM HA0OPOM YeTHIPEX pa3HbIX 1udp. Tpedyercs
OTPEACITUTh YUCIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA00PATH IS STOTO 3aMKa.

Pemenwue.

1.Bo3moxubix mudp Beero aecsrs(1,2,3,4,5,6,7,8,9,0).Kaxxnas nabpanHast KoMOWHAIHMS KO/1a
OTIIMYAETCs OT JPYroi KoMOMHALKU XOTs Obl ostHOM ndpoii(1,4,5,7 #2,4,5,7),mu60 nopsaKom
Habopa oguHakoBbIX udp(1,4,5,7#4,5,7,1),m03TOMy 11 TOACUETA YMCITA BOSMOKHBIX KOMOWHAIUI
KOJIOB UCITIOJIb3yeM (POPMYITY YHCIIa Pa3MEICHHM.

.

2.®dopMmyIa pa3MelieHuii umMeeT BUmI Ay, = B namewm ciayyae 1 = 4 ,m = 10,

(n—m)!’
3. Ipou3sBoaum pacuér :A%, = ru?i}-_%:m.gl?.f;ff.:-1:10' 9.8-7 = 5040

2.  CKOIBKO CYyIIECTBYET CIIOCOOOB BBIOOpa TPEX UEIOBEK U3 AECATH?
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Pemenue.
1. B nanHOM ciy4yae Tpu BBIOOPE VIS HAC BaXKCH TOJBKO COCTAB TI0 TPH YEJIOBEKA, MOPSI0K
BHIOOpA POJIM HE UTPAET, IO3TOMY B OTIIMYHE OT IIEPBOTO PUMEPA YUCIIO CIIOCOOO0B TIOJCUUTAEM TIO
dbopMyIie coueTaHmiA.

n!

2. ®opmyna couetanuii umeet Bud: L) = perT—— B namem ciyuae n=10, m=3.
10! 10! _71-8510
31(10-3)0 37 3247 =120.
3.CKOJBKO Pa3IUYHBIX YETHIPEX3HAUHBIX YHCET MOKHO cOCTaBUTh u3 muppl,2,3.4 9
1M QpbI HE MOBTOPSIOTCS)?
Pewenue.

1.ITo ycnoBHIO JaHO MHOXKECTBO U3 YETBIPEX 3JIEMEHTOB, KOTOPbIE TpeOyeTcst
PacIoJIOKUTh B ONPEAEIEHHOM NOPAIKE. 3HAUUT, TpeOyeTcs HANTH KOJUYECTBO EPECTAHOBOK UX
YETBIPEX 3JIEMEHTOB.

2.®opMyIa NepecTaHOBOK U3 I —31eMeHTOB umeer Bua:E, = 1! B Hamewm ciyuae n =4.

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

3 . IIpousBogum pacqéT:Ciﬂ, =

3agaum ¢ npogeccuoHAILHONH HANIPABJIEHHOCTBIO.

3agaua 1. TenedoHHas TUHMS, COSIUHAIONIAs ABa MMyHKTa A U B, pacnonoeHHbIX OJUH OT
JPYTOTo Ha pacCTOSTHUM 2 KM, 000pBaJIach B HEU3BECTHOM MecTe. KakoBa BepOSTHOCTh TOTO, UTO
00pbIB HaxoauTcs He Janbiine 450 M. oT myHKTa A?

Pemenune: P(A)=m/n=450/2000= 0,225

3agaua 2. Ha 8 kapToukax HamedaTaHa ofHa U3 cleayromux OykB e, T, T, ¢, €, p, 1, a.
BriauMas mocsie10BaTeNIbHO U3 SIIIMKA HAYTA ] ¥ BBIKJIAJBIBAS UX B OJTHY JIMHHUIO, MOXKHO TIOJIYYHUTh
cnoBo tenerpad. KakoBa BeposTHOCTb 3TOTO COOBITHSI.

Pemenne: m=1, n=P paBHO 4nciry mepecTaHOBOK U3 8§ OYKB.

P g=8!=1-2-3-4-5-6-7-8= 40320 P=m/n= 1/40320

3anaua 3. B kopoOke HaxoasTCs dyeKTpoiamibl S mt. o 75 Bt u 6 mt. mo 100 Bt . U3
KOpPOOKHM BBIHUMAIOT OJHOBPEMEHHO JABE dIeKTpoaamibl. KakoBa BeposSTHOCTh TOTO, YTO 00€
namrouku 100 BT.

Pemenue. 31ech 4MCIIO paBHOBO3MOKHBIX HE3aBUCUMBIX UCXOJIOB COCTABIISET

n=CZ2=111/2!19!=(9!10-11)/2-9!=55

Cobbitnio A 6raronpustctBytor CZ=6!/2141=(4!5-6)/2-41=15 ucxomoB. Cies0BaTeNbHO,
P(A)=15/55=3/11.

3anaua 4. HaGupas Homep TenedoHa, aOOHEHT 3a0bL1 BE MOCIEAHNE [IU(PBI U , TOMHS JIUIIIb,

YTO ATH LK(PBI pa3anyuHbl, Habpan ux Haygaudy. KakoBa BeposiTHOCTh TOr0, YTO HOMEp HabpaH
IIPABUJIBHO?

Pemenue: /Ipe nocieanue nudpbl MOKHO HaGpaTh Ay crioco6aMu, a 61aronpusTCTBOBATH

cobpIThIO0 A ( 1IM(pbI HAOpaHBI MPABMIIBHO) OYJET TOIBKO OANH croco0. [ToaTomy
P(A)=1/ A%, =1/101/8!=1/90

3agaua 5. Cpeau 100 snexktponamm 5 6pakoBaHHbIX. KakoBa BeposSTHOCTB TOTO, YTO
BbIOpaHHbIE HayJauy 3 AJIEKTPOJIAMITbI OKaXKyTCs He OpaKOBaHHBIMH?

Pemenne: 3 100 anexkrponamn 3 gaMiibl MOKHO BBIOpATh Cfoo cnocobamu. Tpu He
OpakOBaHHBIX AJIEKTPOJIAMIT U3 00I1Iero uncia 95 pabouux 3MEeKTPoIaMI MOXKHO BEIOPATh. C935
crocobamu, Cie0BaTeIbHO HCKOMasi BEPOSITHOCTh paBHA

P=C;./C.},=(95-94-93)/(100-99-98)=0.86

3agauya 6. B uexy pabotaroT 6 My>X4rH U 4 )KeHIIUHBI. B cMeHy oToOpanu moapsiy 7 4eIoBeK
n3 10. KakoBa BEpOSTHOCTh TOT'0, CKOJIBKO JKEHIIIMH U MY>KYHH ONAayT B CMEHY?
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3anaua 7. Ha kaxmo#t u3 BOCbMH KapTOUeK HaredaTaHbl OYKBHI C, b, B, 3, 4, B, y,i1. KapTouku
NEPEeBEPHYTHI U NepeMennanbl. KakoBa BEpOSITHOCTD, UTO, B3SIB 5 U3 HUX, MOKHO TIOTYYUTH CIIOBO «
CBSA3b»?

3agaua 8. B nmaptuu u3 20 usnenuii uersipe OpakoBaHHbIX. HaliT BEpOATHOCTH TOT0, YTO
Cpelu MATH B3ATHIX HayraJ U3JIeHil OKaxeTcs JBa OpakoBaHHBIX.(coObITHE B).

3agaua 9. HaGupas Homep TenedoHa, aOOHEHT 3a0bUT TOCIICAHIO TGPy U HAOpall ee Hayra.
HaiiTi BeposiTHOCTH TOT0, 4YTO HOMEp HaOpaH MpaBWIbHO. PemnTe 3agauy ajs ciiydaes, eciiu
nocienHss nudpa Homepa a) yetHast; 0) He Ooree 6.

®opma npeacTaBieHUs: pe3yJabTaTa: BHIIOTHEHHAs paboTa.

Kpurepun onenkmn:

3a mpaBUIIBHBIA OTBET HAa BOMPOCH WM BEPHOE PEIICHUE 33J]a9M BBICTABJISCTCS TOJOKUTEIIbHAS
oneHka — 1 Gasur.

3a HE TpPaBWIBHBIA OTBET HA BONPOCHI WM HEBEPHOE pEIICHHE 3aJadd BBICTABIISACTCS
oTpuIaTeNIbHas olleHKa — () OaJIIoB.

KadecTBeHHast OIIeHKA WHAWBHTYaTbHBIX
Hponent 00pa30BaTeNIbHBIX TOCTHKEHUI
pe3yIbTaTUBHOCTH -
(paBUIIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5 OTIIMYHO
80 +~ 89 4 XOPOIIO
60 +~ 79 3 YIOBJIETBOPUTEIILHO
MmeHee 60 2 HE YJIOBJICTBOPUTEIHHO
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Tema 4.2 DjieMeHTHI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

IMpakTnyeckoe 3ansiTue Ne 17
Yucsi0Bble XapaKTEPUCTUKH BbIOOPKH

Heab padoThl: pacCMOTPETh OTIEIBHBIC IPUMEPHI, XapaKTEPHBIC 11 BHIOOPOYHOTO METO1a.
Boinosinus pa6ory, Bel Oynere:

YMETh:

—aHaJIM3UPOBATH 33729y WM IPOOJIEMY U BBIIETISTh €€ COCTABHBIC YaCTH;

—OLIEHUBATh MPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITOUCKA;

MarepuasbHoe o0ecniedueHue: VHauBuayanbHble 3aJaHNs], KOHCIIEKThI JICKIIUH.

3amanmue:

1. ITocTpOUTH MOJMTOHBI YACTOT U OTHOCHTEIIBHBIX YACTOT IO PaCHpPEICTICHUIO BBIOOPKH:

x| 2| 4| 7] 8| 9] 12

2 2
n; ‘ Py 2p2‘ P2 ‘ P2|  ps ‘ 3ps
2. ITocTpoiiTe rUCTOrpaMMbl YaCTOT M OTHOCHTENIBHBIX YaCTOT 110 PACTIPEICIICHHIO BHIOOPKHU:
Ne
Nurepsan, CyMMma 4acToT
WHTEpBa
1 Xi — Xi 41| BapuaHT HHTCpBAJIA,N;
1 3-5 P1
2 5- 7 2p2
3 7-9 3ps3
4 9-11 p!
5 11-13 | 2p;
6 13-15 | 3p;
7 15-17 p1tp2

3. Iyis TeHepaibHOM COBOKYITHOCTH, 33JJaHHON Paclpe/IeIICHHEM:
{ 5| 14 19 2¢ 29 3¢ 35
) 2|

[ pq 3 Py 2 pp 2

Haiigute TCHCPAJIbHYIO CPCAHIOIO, TCHCPAJBbHYKO JHUCIICPCUIO, TCHCPAJILHOC CTAHAApPTHOC

OTKJIOHCHHEC, MOy, MCINAHY U pa3Max.

4.113 FCHepaHLHOﬁ COBOKYITHOCTH CJCJIaHa BLI60pKa, 3alaHHas paclpCACICHUCM:
1 4 4 4§ 4 19 12] 14

i ol 29 ol B ps| 2p| porp

Haiiti BbIOOpOUHYIO Cpe/iHIOI0 BBIOOPOYHBIE AMCIIEPCHIO U CTaHAapTHOE OoTkKiIoHeHue. OOparure

BHHUMaHue: P = ymuciy OykB B Bariem nmenu;p,= uuciay OykB B Bareit ¢pamuimu;ps= yuciny OykB
B uMeHu Bartero orrna.
Kpartkue Teoperuyeckue cBeleHUs B IMOJTHOM 00BEME UMEIOTCS B JICKITHH.

Iopsiaok BbINOIHEHUs PA0OTHI:
1 IIpounTaB yciaoBue MPEIIOKEHHON 3a/]a4u , 10 KOHCIEKTY JICKIIMM HAUAUTE COOTBETCTBYIOIIME

bopMybI.
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2.ITpuMeHnTE TEKIMOHHBIM TEOPETUUECKUI MaTepran [JIsl pEUICHUs] KaXJ0u 3a/1auu.

3 B cnyyae HEOOXOAMMOCTH  MPEJICTaBUTh TE€OMETPUYECKYI0 HHTEPIPETALUI0 YHUCIOBBIX
XapaKTEePUCTUK.BHIOOPKH.

Xoa pa6orei:1l. 3agaHo pacnpeaeeHue 4acTOT BHIOOPKH:
g 1 1.
1 1 s

Xi| Z

n| 3

CocraBuTh pacrpeeeHne OTHOCUTEIBHBIX YacTOT.
Onpenenum cHavaia 00bEM BBIOOPKHU:

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

. n;
HaiizieM OTHOCHTEIBHBIC YACTOTHI 110 popMyie 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.

2.. Tlo pesysbrataM npuMepa 1 MOCTPOUTD MOJNMIOHBI YACTOT U OTHOCHTEIBHBIX YACTOT.
Pemenue. OTOOpa3uB Ha MIOCKOCTH TOUKH ¢ kKoopaunatamu (X;,N;) ¥ COeIMHUB MX OTpe3KaMH,
MMOJIYYHM IIOJIHUIOH YaCTOT:

N}
10 »
7 /
5
3 c
2 6 12 15 X;

AHAJIOTMYHO MOCTPOMM TIOJIUTOH 1O Toukam (X;,W,):
Wi g

0,40 7

0,28 /

0,20

Q

0,12
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3.IlocTpoiiTe rucTorpaMmMy IO CIEAYIOIEMY CTATUCTHYECKOMY PaCIIPEIEICHUIO:

CymmMma
No HHTepf aﬂ qacB;OT
WHTEpBaja HH;I_HOH BapUaHT
=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

Pemenue. [Ipexae Bcero, onpenenum 06beM BHIOOPKH:

N=4+6+16+36+24+10+4=100.

ITo n3BecTHBIM CyMMaM Y4aCTOT BapHaHT PaCCUUTACM IIJIOTHOCTDb YaCTOThI I10 MHTCPBAJIAM:

[1no
[InoTHOCTH Ne | THOCTB
Ne Y4aCTOTHI | gacToT
HHTEpBaa n; tepBa| 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 mosryyeHHbIH pe3ysbTar:

P N W b 01O
!
T




4. Haiinutre CTaTUCTHYECKHE OILCHKH TEeHEPaJbHONH COBOKYITHOCTH, 3aJIaHHOW CJICAYIOIIUM

BapUAIIMOHHBIM PAIOM:

BapHaHTa X

e clN.CH
—~0

[EEN

(S%]

yacToTa N;

Pemenune. Onpenenum 06beM COBOKYITHOCTH:

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

Haiinem renepanbHyI0 CpeIHIONO:

~8:2+9-4+10-5+3-6

X 4.
: 30
Jns  BBIYMCIIEHHMSI TEHEPAIbHOM Jucnepcuu ucmnonsdyeM ¢opmyny Dy = Zr —()? r )2.
Ornpenenum cpeHIO KBaIpaToB:
— .92 N2 B2 _R2
XF2=8 2°4+9-4°+10-5°+3-6 _178.

30
Takum o6pazom, D. =17,8— 42 =18,

[eHepasbHOE CTaHAAPTHOE OTKIOHeHHe: O =D =18 =134,

OOBIYHO MOJTYYEHHBIX PE3YJIBTATOB JOCTATOUHO JUI MPAKTUYECKHX 3a/1a4. OHaKO MOXKHO
HOJYYHUTh JONOJHUTEIbHbIE XapaKTePUCTUKH U1 O0Jiee TOHKOM OLIEHKU T'eHepaIbHON
coBOKynHocTH. [IpuBenem ux:

Moxa Mo : HanOoJbIIas 4acToTa

Mo =10.
Menuana Me: BapualioHHbIH st JETUTCS MOMOJIAM B TOUKE

Me=45.
Paszmax Bapuarmu R: B mpumepe X, = 06;X.;, = 2, Mo3TOMY

R=6-2=4.

5. I3 reHepanbHOM COBOKYITHOCTH M3BJIeU€HA BHIOOPKA

X 1] 2] 3 4] 5.
N 92 94 10 1q 10¢

Haiiaure ctatucTuyeckue XapakTepUCTUKU BHIOOPKHU.
Pemenue. Onpenennm 00beM BEIOOPKH:
n=92+94+103+105+106 =500.

Bri6opounas cpemHss:
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- 92-1+94-2+103-3+105-4+106-5
500

Xg =182.
Ornpenenum CpeHIO KBaIpaToB:

—  92.12+94.2? +103-3? +105.- 42 +106 - 52
Xe = 500

=1145.
Bribopounas nucnepcus:

D, = X2 —(X, ) =1145-182? =814

BBI60pO‘IHO€ CTaHAAPTHOC OTKJIOHCHUC!

oy =+/814 =285,

®opma npeacTaBlieHUs pe3yJbTaTa: BBIIOJIHEHHAs padoTa.

Kpurepum ounenku:

3a nmpaBWIbHBIA OTBET HA BOIPOCHI MJIM BEPHOE PEIICHHUE 3aa91 BHICTABIIICTCS IMOJOKUTEIbHAS
onenka — 1 6ayr.

3a HE NpaBWIBHBIA OTBET HAa BOMPOCHI WJIM HEBEPHOE PEIICHUE 3aayd BBICTABJISAETCS
oTpuIaTeNibHas orneHka — () 6aJIoB.

KadecTBeHHast OIIEHKa WHANBHIYaTbHBIX
Hpouenr 00pa30BaTENbHBIX TOCTHKEHUI
pe3yJIbTaTUBHOCTH - :
(MpaBUIILHBIX OTBETOB) (oTmeTKa) BepOaIbHBINA aHAIOT
90 + 100 3) OTJINYHO
80 +~ 89 4 XOPOIIO
60 +~ 79 3 YIOBJIETBOPUTEIILHO
MmeHee 60 2 HE YJIOBJIETBOPUTEITHHO

IIpakTnyeckoe 3ansaTue Ne 18
Onepanun HaJ1 MHOKECTBAMH

Iean padorsr:

CdopmupoBaTh MPaKTUUECKHE HABBIKU TI0 PEIICHUIO 3a/1a49 JaHHON TEMBI.
Beinosnus padory, Bel Oyaere:

ymembv:

—aHaJIM3MPOBaTh 3a/1a4y UIIU MPOOJIEMY U BBIACATH €€ COCTaBHbIE YacTH;
—OLIEHUBATH IIPAKTUYECKYI0 3HAYUMOCTb PE3YIbTaTOB IIOUCKA;
MarepunanbHoe obecnieyeHue:

— KOMIUIEKT y4eOHO-HArSIHBIX TOCOOUHN JUTsl HHAMBUAYATbHBIX TOMAITHUX PaboT;
— KOMIUIEKT AUJAKTUYECKOr0 Pa3IaTOYHOI0 MaTepuaa.

3amanmne:

[ToBTOPUTH TEOPETHUECKUI MaTepUall, BBIIOJHUTh IPAKTUYECKYIO padoTYy.
Kparkue TeopeTnueckue cBeJeHH:
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Ilepeceuenue Oo0benuHeHue Bbruntanue

[lepeceuenuem MmHOXkecTB A u B O6bvenuneHneM MHOXeECTB A U B | PazHocThio MHOXeCTB A 1 B
Ha3bIBAE€TCSI HOBOE MHOXKECTBO, Ha3bIBAETCSI HOBOE MHOXECTBO, Ha3BIBAETCSI MHOXKECTBO, CO-
COCTOSIIME U3 DJIEMEHTOB U COCTOSIIIIEE U3 DIIEMEHTOB UIIH CTOSIIEE U3 DIIEMEHTOB
MHOXecTBa A ¥ MHO)XKecTBa B MHOXKeCTBa A MM MHOXecTBa B MHOXECTBa A, HE IPUHA]I-
A={PU,C}, B={PO,C A} | A={PU,C} B={PO,C,A} TEXKAIAX MHOKECTBY B
_ A B={P,C,1,0,A} A={PU,C},
A B={PC 1ty
{PC} B={P,0,C,A}
A\B={11}
B\A={O,A}
A:{C,T,O,.H,B}, B={C3T509‘H} A:{CaTaOrH’E}) B={C9T305JI} A:{CsTaOrHsB},
B={C,T
A B={C,T,0,J1} A B={C,T,0,]1 B} (G101
A\B={B} =BA -
JIOMOJITHEeHHe MHOKecTBa B
A={H,0,C},B={C,0,H} A={H,0,C},B={C,O,H} A={H,0,C},B={C,0,H}
A B=A=B={C,O,H} A B=A=B={C,0O,H} A\B =
A={C,0,H}, B={M,H,P} A={C,0,H}, B={M,H,P} A={C,0,H}, B={M,",P}
A B= A B={C,0,H,M,U,P} A\B=A= {C,0,H}

B\A={M,H,P}

O6LGI[I/IHGHI/ICM MHO)KCCTB A u B HazmBaercs MHOkecTBO A[1B(cm. puc. 4)
AllJB= x xeAVxe B

[lepeceueHreM MOJMHOXKECTB A 1 B Ha3bIBAETCS MHOKECTBO
ANB={x: xedx xeANhxeB}

Pucynku 1-6 Ha3piBatoTCs AuarpamMmel Jisiepa-BenHa.

IMpumep. [Jauer wmHOKEecTBAa A={l, 2, 3, 4, 5} wmu B={3, 4, 5 6, 7}
Ux nepeceuenuem OyaeT MHOKECTBO ...
Peuienue: [Ipoananuszupyem BCE MPEJI0KEHHBIE BAPUAHTHI.

1)D=A4UB.

MHOXecTBO D ABIIACTCA 06LCI[I/IHCHI/IGM MHOXKECTB A u b , TO €CTh OHO OOJI’KHO
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coziepKaTh BCe dNeMeHTH MHOXecTBa -4 m Bce snementhl MHOxecTBa D . Ho 310 He Tak. 3Haumr,
yTBEp:K/ICHHUE, 4TO D=AUB JI0KHOE.

2)C=4nB MuosxkectBo © sBisercs nepecedenremM MHoxectB <X u £, To ecTh OHO HOMKHO
CoJIepIKaTh BCE SIIEMEHTBI, KOTOpBIE TIPUHAJIEKAT KaK MHOKecTBY <4

C M

m
TaK 1 MHOXXCCTBY B . Ho mHOXecTBO COACPIKUT IJICMCHThHI n , KOTOPEBIE €CTh BO MHOKECTBC

4, Ho orcyrctByloT Bo MHOXecTBe B . IlodTOMy yTBEepKICHHE C=4"B joxmoe.

E=B\4. MmuoxectBo £ spnsercs pasnocTsio MHOXKecTB B u | mosTomy nomxHO comepxars

OJIEMCHTEI, KOTOPEIC MMPpHUHAJIC)KAT MHOXCECTBY B , 1 HC IIPUHAAJIC)KAT MHOXKCCTBY 4 . Ho aneMenTHI

™ n " npunanexar, HAG0POT, MHOKECTBY -1 M He MpMHamIE)AT MHOXKecTBY B . YTBepKeHue

E=B\4 HEBEPHOE, BEPHBIM OyIeT E=4\B
Pemte camocrodTenbHO:

1. IlycTb Ha pUCYHKE N300paKeHbl MHOKECTBA 4.8, c

A

Torna 3amrpuxoBaHHas 0071aCTh COOTBETCTBYET MHOKECTBY
2. lanb1 muoxectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
Torna muoxectso B\A pasHo ...

3. 3anuiumTe 3JIEeMEHTHI IlepecedyeHust 1 00beInHeHUst MHOXKeCTB A 1 B, ecnu:

1)A= {k, e, p, 10, B, 11, M}, B={m™, 1, 10, B, €, K, p}.

2) A={x, 1, m, u}, B={u, x, m, 11, H, 0, 1}.

3) A={3,6,9, 12,15}, B={6, 1, 2, 5, 9, 13}.

4) A={1, 2, 3, 4,5,6}, B={12, 34, 56}.

4. 3anummTe 3IeMeHTH MHOKecTBa A\ B, ecim:

1) A={xk, I, f, t, u}, B={k,Im,n,0,p}

2) A={6, 3, 2,5,13},B={6,1,2,5,9,13 }

5. Kakoe MHOECTBO SIBJISETCS JOTIOJIHEHUEM:

-MHO€ECTBA XBOMHBIX IEPEBHEB /10 MHOXKECTBA BCEX JEPEBHEB;

-MHO’KECTBA YETHBIX YMCEl 10 MHOXKECTBA HAaTypaJIbHBIX YUCE].

6. N3BecTHO, uTO A, B, C — moiMHOKeCTBa yHUBEpCAJIbHOIO MHOKecTBa. Kpome Toro, MHOXKeCTBa
A, B, C — nonapno nepecekatorcsa. 3o00pa3ure mpu moMony Kpyros Ditsiepa clieIyonme
muoxectBa: (C\A) (C\B)

7. Janbl MHOXeCTBa: A - MHOXKECTBO OYKB pycckoro andasurta, B -MHOkecTBO riacHbIx OykB. B
KakoOM OTHOIIEHUH HaxonsaTcsi MHOXkecTBa A u B? M300pa3ute maHHbIE MHOKECTBA MPHU MOMOIIU
Kpyros Oiuepa.

8. N300pa3ute ¢ MOMOIIBIO0 KpyroB Dilsiepa OTHOIIEHUS MEXy oObeMaMu MOHATHH A: "Pycckuit
andasut”, B: "rnacueie OykBbl", C: "cornacHble OyKBBI"

®opma npeacraBieHus pe3yabTara:
[TpenocTaBUTh BINOJIHEHHBIE 33/1aHUS B TETPAH I IPAKTUYECKUX paboT.

Kpurepun onenkn:

33. HpaBHHBHLIﬁ OTBECT Ha BOHpOCbI nJIn Bepﬂoe peH_ICHI/Ie 3a4a4YU BBICTABJISACTCA ITOJOXKUTCIIbHAA
oneHka — 1 6asur.
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3a He mNpaBUIBHBIM OTBET Ha BOIPOCH WJIM HEBEPHOE pEUICHHE 3a7ayuu

oTpuIaTenbHas omnenka — (0 6ayoB.

BBICTABJISICTCA

KauecTBeHHas olleHKa UHAUBUYAIbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTH)KEHUN
PE3yJIbTaTUBHOCTH Sann -
(MpaBUIIbHBIX OTBETOB) (oTMerKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOpOIIO
60 +~ 79 3 YAOBJIETBOPUTEIBLHO
MmeHee 60 2 HE YJIOBJIETBOPUTEIHHO
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