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IpenucioBue
COopHUK 3a1ay COACPKUT 3aJaHus IS MPAKTUYECKUX paboT, MpeaHa3HAYEHHBIX IS
Oosnee TIIyOOKOTO W3YYCHHS JUCIHHIUIMHBI, CHCTEMATH3AIlUM M 3aKPEIUICHUS IMOJy4eHHBIX
3HAHUU U MPAKTUYECKUX YMEHUU; yIIIyOJIeHUs U PaCIIUPEHUS] TEOPETUYECKUX U MPAKTHUECKUX
3HaHMIA;, (HOPMHUPOBAHKS YMEHHUI HCIIOJIB30BATh CHEIHAILHYIO, CIIPABOYHYIO JTUTEPATYPY, a TaK
K€ COJIEPKUT METOAMYECKHE YKa3aHHS MO BBIIOJHEHUIO MPEIJIOKCHHBIX 3aJaHUi U CIIHCOK
JIUTEPaTyphl, HEOOXOIUMOH JJIsl U3YUECHUS TUCIUTITUHBL.
Hcnonp3oBanue AaHHOTO cOOpHHMKA 337ady B Y4eOHOM MpOIlecce MO3BOJIUT KaKIOMY
CTYACHTY OCBOUTH TeOpeTI/I‘IeCKHﬁ Marepuajil, AAaCT BO3MOXHOCTb HNPHUMCHUTL IIOJTYYCHHBIC
3HAHUS Ha MPAKTHUKE.

Yka3zaHusi K OlleHNBAHUIO MPAKTHYECKUX PadoT

OneHuBaHuEe MHIUBUAYAIbHBIX OOpa30BATENbHBIX JOCTHXEHUN IO Pe3y/bTaTaM BbINOJIHEHUS
NPaKTUYECKUX pabOT MPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKaI0H (Tabmauia).

KauecTBeHHasI OlleHKa WHINBUTYATbHBIX
IIpoueHT pe3yabTaTUBHOCTH N
00pa3oBaTeNbHbIX JOCTH)KEHUN
(IpaBWIIBHBIX OTBETOB) v
6ayu (0OTMETKA) BepOaTbHBIN aHAJIOT
90 — 100 5 OTJINYHO
80 — 89 4 XOPOIIIO
70—-79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYJI0BJIETBOPUTEIILHO

Tema: DyHKIUSA ONHOU HE3aBUCUMOM NIEPEMEHHOM.
[Tpaktryeckas padora Nel.DyHKIMS 0THONW HE3aBUCUMOI TepeMEeHHON 1 CIIOCOOBI ee 3a/1aHusl.
XapakTepuCcTUKU (QYHKIUH.
LIEJIb PABOTBI: ¢opmupoBate ymeHue paboTaTh ¢ (QYHKUUSAMH, 33JaHHBIMHU DPa3TUYHBIMU
crocodamu
XoJ paboTh:
1) [ToBTOpEHME TEOPETUYECKNUX OCHOB:
1.laiiTe onpeaeneHre NOHATUS PYHKIIUH.
2.IlepeuncauTte crocoObl 3a1aHus QyHKIUH.
2) Pabota ¢ yuyeOnukom Jlucuukun B. T., Conoseitunk M. JI. Marematuka B 3ajgadax ¢
pemenusmu: IV, §1, ma.1- 5

[TpakTtuyeckas padora Ne 2. OCHOBHBIE 3JIeMEHTapHbIe (PYHKIIMU, X CBOUCTBA U TpaUKH.
I'eomeTpuueckue npeodpazoBanus GyHkiuil. CloxxHbIE U 00paTHbIE QYHKINU.

LIEJIb PABOTBI: ¢opmupoBate ymeHue paboTath ¢ (QYHKIUSIMH, HCHOJIb3Yys CBOICTBa
(byHKLUH, reOMeTpUYECKre MPeoOpa3oBaHMsL.

XoJ paboThI:

1) IIoBTOpEHMHE TEOPETUYECKUX OCHOB:

1.laiiTe onpenenenre NOHITHUS PYHKIINU.

2. Ilepeuncaure cnocoOb! 3aaHus (QYHKIIUHA.




2) Pabota ¢ yueOnukom Jlucuukun B. T., Conoseitunk W. JI. Maremartuka B 3agauax ¢
pemenusimu: .1V, §1, n.m.6,7

[Tpaktuyeckas padora Ne 3 [ToctpoeHue rpaduKoB peanbHbIX (PYHKIUHI ¢ TOMOIIBIO
reOMETPHUECKUX MTPeoOpa3oBaHuil.
LIEJIb PABOTBI: ¢opmupoBats yMeHue CTpOUTh Tpadukd (YHKIMA C HOMOIIBIO
TreOMETPUYECKUX MTPeoOpa3oBaHUi.
Xox paboTsl:
1) IIoBTOpEHHE TEOPETUYECKUX OCHOB:
1./lafiTe onpenencHue NOHATHS (YHKIIHH.
2.Ilepedncnute criocoObl 3a1aHus yHKITUH.
3.Ilepeuncnure OCHOBHBIE JIEMEHTAPHbIE (PYHKIIUH, UX CBOMCTBA U rpauKu.
4.TlepeunicnuTe TeOMETPUIECKUE TPEoOpa3oBaHus ()yHKIIUH.

2) [Ipumep TunoBoro pacuera: (Bceil rpynmnoi, BMECTE C MpernojaBaTeieM):
[Toctpouts rpaduk GyHKLINHU, UCIIOIbB3Ys FEOMETPUUECKUE TPEOOpa3OBaHMSL:

a) y =2sin(3x - %)

1.ITocTpoum rpaduk OCHOBHOM (PYHKIIUHU y = Sin X.
2.IToctpoum rpaduk GyHKIHMH y = sin 3X, KOTOPBIHA OJIy9aeTCsl U3 MPEABIAYIICTO CKaTHEM B
3 pa3za no ocu OX k ocu OY.

3. [Moctpoum rpaduk ¢yHkuuu y = sin(3x - %), KOTOPBIM MOJy4YaeTcs U3 MPEblayIIero

T
CABUI'OM BIIPAaBO Ha Z

4. IMoctpoum rpaduk pysknum y = 2sin(3x - %), KOTOPBIX IMOIYYaeTCs U3 MPEAbIIYIIETO

nyreM pactskeHus o ocu OV ot ocu OX B 2 pa3za.
o)y =(x+2)" -1
B)y =2x" + 1

3) CaMOCTOSATCIIbHOC BBIITOJIHCHUEC TUIIOBOT'O pacycTa:
[TocTpouTs rpadguku QyHKIUH, HCTIONB3Ys TEOMETPUUECKHIE MPEOOPa30OBaAHUS:
Dy=x-27+1
X3

2)y:2—?
3)y=3cos(x+%)—1

Tema: Ilpenen pynxuuu. HenpepblBHOCTD pyHKITMH.

[TpakTruyeckas padora Ne 4. Onpenenenue npezaena GyHkurn. OCHOBHBIE TEOPEMBI O
npeaenax.
LIEJIb PABOTBI: ¢opmupoBats ymeHHe UCCIeA0BaTh (DYHKIMIO HA HEMPEPHIBHOCTh, YMEHHE
BBIUUCIISTH MPEIEIbI.
Xoxa paboTst:
Pa6ora ¢ yueOnuxom Jlucuukma B. T., Comomeitumk WM. JI. MartemaTmka B 3amadax ¢
pemenusimu: 1V, §2, n.n.1- 4

[IpakTuueckas padbora Ne 5. 3ameuaTenbHbIE MPEIEIbI.



LIEJIb PABOTBI: ¢opmupoBarts ymeHHE HCCIEA0BaTh (PYHKIMIO HAa HENPEPHIBHOCTb, YMEHHE
BBIYUCIIATH MPEICIIbI.

Xox paOoTshl:

Pa6ora c¢ yueOnukom Jlucuukma B. T., Comomeitumk M. JI. MartemaTuka B 3amadax c
pemienusimu: M1V, §2, n.m.6- 8

[Ipaktrueckas padota Ne 6. HenpepbiBHOCTh (yHKIMH. MccnenoBanue GyHKIMN HA
HETIPEPBIBHOCTb.
IHEJIb PABOTBI: dhopmupoBarh ymeHue ucciaeaoBaTh (YHKIIMIO Ha HEMPEPBIBHOCTh, YMEHUE
BBIYHCIIATH MPE/IEIbI.
Xon paboThI:
Pabora ¢ yueOnukom Jlucmukun B. T., Conoseitumk M. JI. Martematuka B 3amadax c
pemenusimu: ri. IV, §2, n.m.6

[TpakTudeckas padborta Ne 7. Haxoxaenue npenena GyHKINM.
LEJIb PABOTBI: ¢popmupoBaTh yMeHUe HccaeAoBaTh (QYHKIUIO Ha HENPEPHIBHOCTb, YMEHUE
BBIYUCIISATH MPEICIIBI.
Xon paboThl

1) [loBTOpEeHUE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA)

1.YTo mOHUMAIOT TIOJT TIPEIeIIOM (PYHKIIMH Ha OECKOHEYHOCTH?
2.Y1o MoOHMMAIOT MOA NpeaenoM GyHKIMU B TOUKe?
3.Kakas ¢pyHKIMS Ha3bIBAE€TCS HENPEPHIBHOM B TOUKE HA MPOMEXKYTKE X7
4.Kakue apudmernueckue onepariy MOKHO BBINOJIHATE HAJl peaeaaMu’?
5.Kak BeIUMCINTD IIpeieN BO BHYTPEHHEHN TOUKe 00J1acTH OIpeaeaeHus 1000t
3leMEeHTapHON (HYHKIUU?
6.Kakas ¢pyHkuus Ha3piBaeTcss OECKOHEUHO Majiol (0ECKOHEYHO 0O0JIbINO0I) B TOUKE Ha
O6eckoHeuHOCTH?
7.KakoBa B3auMOCBS3b MEXAY OECKOHEYHO MAJILIMU U OECKOHEYHO OOJIbIIUMHU?
8.KakoBbI OCHOBHBIE TPHEMBI PACKPBITHS HeomnpeaeneHHocten 0 - 00, 0o — oo, ?
9.Kakyto Touky Ha3bIBaIOT TOYKOM pa3pbiBa 1 poga?
10.Kakyro Touky Ha3bIBalOT TOYKOH pa3psiBa 2 pona?
11.Kakyro TOuKy Ha3bIBalOT TOYKOW YCTPAaHUMOTO pa3pbiBa?
12.B yem cyThb uccrnenoBaHus (pyHKIIMH HA HETPEPHIBHOCTh?
13.YTo Takoe acuMmnroTa rpaduka GyHKIHHU? KaKue CyIIecTBYIOT BUbl acuMnToT? Kak
HalTH BepTUKaIbHbIE ACUMIITOTHI? HAKJIOHHBIE AaCUMITTOTHI?

2) IIpumep TuMoOBOro pacuera: (Bceil rpymnmnoii, BMecTe ¢ npenoaaBaTeaeM)

1. UccnenoBath pyHKIINIO HA HEPEPBIBHOCTh B Toukax 1,2. OnpeaenuTs XapakTep pa3pbiBOB
x—2,x <0,

(yHkMy, ecau oum cymecTtByroT. [Toctpouts rpaduk Gynxmun. f(x) ={(x — 1)%,0 < x < 2,
—x+3, x> 2.

2. UccnenoBath (hyHKIMIO HA HETIPEPBIBHOCTh. ONpeennuTh XapakTep pa3pbiBoB (QYHKIIMH, €CITH

OHM cylecTBYIOT. HaliTu acuMnToThl rpaduka QyHKIMH.

x+4 2x2+7x—4
Q) f(0) = gy © f) = — 10—
3.Boruncnuth npenensl GyHKIui
. x2-(m?+n?)x+mn . m-x2—m-x+n
D th—’% x-m 2) limye nx2-nx+m-n



Bapuant | m n
1 3 4
2 4 5
3 6 7

3) caMOCTOSITEIbHOE BBIIIOJIHEHWE TUIIOBOI'O pacueTa (caMOIpoBepKa IO 3TAJIOHY PELIEHHUS).
1. UccnenoBaTh GyHKIIMIO HA HEMPEPHIBHOCTh B TO4Kax 1,2. OnpenenuTs XapakTep pa3pbiBOB

—-x+1,x<-1,
ynkuum, ecnu onu cymecTByioT. [loctpouts rpaduk Gynkmun. f(x) ={x?> —1,—-1 < x < 2,
3,x > 2.

2. UccnenoBaTh GyHKIHMIO HA HEMTPEPHIBHOCTL. OMpeaenuTh XapakTep pa3pblBOB QYHKIUHU, €CITH

OHM CylIecTBYIOT. HaliTh acuMnToTel rpaduka GyHKITUH.
x+7 x%+6x-7

a) f(x) T x2+6x-7’ b) f(x) T x+7

3.BoruncnuTh npenensl GyHKIHii

x%2—(m?+n?)-x+mn

1) lim__ n
X x—zm
mx2-mx+n
2) 2) lim _
) ) X220 pnx2—nx+m-n

Bapuant | m n
1 8 9
2 6 4
3 4 3

Tema: {uddepennmanbHoe U HHTETPAIbHOE HCUUCIICHHUE.

[IpakTuueckas padbora Ne 8. Boruncnenue npou3Boanbix GpyHkuuid. [lpuMenenne npon3BoaHbIX
K PEIIECHUIO MTPaKTUYECKUX 3aj1au.

Llens paGotel: [IpoBepuTh Ha TMpakTHUKE 3HAHHWE TMOHSATUS MPOU3BOAHON (YHKIMH, TMOHUMaHUE
FGOMeTpI/IquKOFO CMBICJIa HpOH3BOI[HOI>i, YMGHI/IG HpI/IMCHﬂTB nux jis pCHIeHI/ISI 3ajaay, YMGHI/IC
HAXOJHUTh MPOU3BOJHBIE (DYHKIWN, YMEHHE HAXOAUTh MPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS
(GYHKIMHM, 3KCTPEMYMbI, IMPOMEXKYTKH BBINYKJIOCTH, TOYKH Iepernbda, acUMOTOThI (YHKIUH,
MPUMEHSTh MOJYYSHHbIE 3HAHUS MPHU MTOCTPOCHUHU rpaduka pyHKINUU U UCCIeI0BaHUU (DYHKIIUU IO
o01Iel cxeMe.

Xon paboTsI

1) IToBTOpEHUE TEOPETUIECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa)

1.Yto Ha3BIBAIOT MPOM3BOIHOMN (QyHKIMK Y = f(X) B MaHHOM TOUKEX(?

2.KakoB reomMeTpr4ecKuil CMBICI TPOU3BOJHON?

3.B uem 3akitouaeTcst pU3MUECKUil CMBICT TPOU3BOAHOM?

4.Yto Ha3bIBAIOT MPOU3BOAHOM BTOPOTrO MOPsAKA U KAaKOB €€ (PU3NUECKHI CMBICIT?
5.Kak HailTu Ipou3BOIHYIO CIIOKHOM (HyHKIIMU?



6.B dem 3akirouaeTcs MpU3HAK BO3pacTaHUs U yObIBaHUS QYHKIIUUA? IPU3HAK
CYILLIECTBOBaHMsI SKCTpeMyMa?

7.Kak ¢ momo1ipio nepBoi Npou3BOTHON MCCIe0BaTh (DYHKIIMIO HA MOHOTOHHOCTD U
IKCTPEMYMBI?

8.Kak OTBICKMBAIOT SKCTPEMYMBI (DYHKIIMH C TIOMOIIBIO BTOPOH npon3BoaHoi? [Touemy B
TOUYKE MaKCUMyMa BTOpasi MPOU3BOHASI OTPULIATENbHA, a B TOUKE MUHUMYyMa — [I0JIOKUTEIbHA?

9.B ueM paznuune Mexay HaxOXJIeHUEM MaKCUMyMa U MUHUMYMa (DyHKIIMHM U HaXOXKAECHUEM
ee HauOOoJIbLIEr0 U HAaMMEHbILEro 3Ha4eHU?

10.Kax nmercs HanOosibliee 1 HAaMMEHblIee 3HaYeHNs (YHKIIUU Ha JJAHHOM OTpe3Ke?

11.Kak 1o 31aKy BTOpOi ITPOX3BOIHOM ONPEAENISIOTCS BBIITYKIOCTh U BOTHYTOCTh KPUBOM?

12YT0 Ha3bIBaeTCS TOUKOM Mepernda u KakoB MPU3HAK ee cyllecTBoBaHusA? B uem cocrout
IIPABUJIO HAXOXKJEHUS TOUKY mepernda’?

13.Kaxoii cxeMoil peKOMEH/1yeTCs TI0JIb30BATHCS P MOCTPOCHUH rpaduka GyHKIun?

2) Ilpumep TUNOBOTO pacyera: (BCel rpymnnoi, BMECTE € MPENO1aBaTEIEM)

1. UccnenoBaTh (DyHKIMIO HA SKCTPEMYM, HAWTHU TOUYKU Ieperuda, aCUMMTOTHI U MOCTPOUTH
rpaduk.
2
Da)y=x3-3x24+4 6)f(x)= 2;3
2. Haiitu HauGonblnee U HauMeHbliee Ha otpeske [0; 6] 3mauenus dymkumu f(x) = x3 —
9x? + 15x — 16

3)caMOCTOATENIbHOE BHIIIOJIHEHHE TUIIOBOI'O pacyeTa (CaMONpoBepKa 0 ATAJIOHY PELIECHHUS).
1. HUccnenoBath (hyHKIMIO Ha SKCTPEMYM, HAaWTH TOYKM Neperuda, aCUMITOTHI U TIOCTPOUTH

rpaduk.
a) y=- x+6x’- 9x+3 r) f(x)=
6) y=2x+3x>- 1
B) y= - 2x7-3x°+1

x%-1
x+5

2. Haiitn Hanbonblee ¥ HaMMeHbIee Ha OoTpe3ke [m;n]| sHauenus pymkumn f(x) = ax3 +

bx*+cx+d
Bapuant a b c d m n
1 -1 9 48 5 -3 10
2 1 -18 105 -35 4
3 -1 -3 -45 6 -6 4

[Tpaktuyeckas padora Ne 9. HeonpeneneHHblit nuTerpai. MeToabl HHTEIPUPOBaHUS 3aMEHON
MIEPEMEHHOM U 10 YacTsM.
I[MEJIb PABOTDI: 3akpenuTs HaBBIKM HAXOXACHHUS HEONPEACIEHHBIX HMHTErpajioB METOJaMU
3aMEHBbI IEPEMEHHOM U 110 YaCTsIM.
XoJ paboThI:
Pa6ora ¢ yueOnuxom Jlucuukma B. T., Comomeriumk WM. JI. MartemaTuka B 3amadax ¢
pemenusamu: rilV, §5, n.m.1-3



[Tpaktuyeckas padora Ne 10HaxoxaeHrne HeonpeaeIeHHbIX HHTETPAIOB pa3IMuyHbIMU

METOJIaMHU.
I[IEJIb PABOTDI: 3akpenuTh HaBbIKM HAXOXACHUS HEONPEACIECHHBIX UHTETPAJIOB Pa3IUYHbIMU
croco0amu.
Xox paboTsl

1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)

1.Yto sByIsIeTCSI OCHOBHOM 3aj/1aueii MHTErpajJbHOTO UCUUCIICHUS?

2.Kakas ¢yHKIMS Ha3bIBa€TCS MEPBOOOPA3HOMN IS TaHHOK (PYHKUIMHU HA 3aaHHOM
npoMexxyTke? (mpumep)

3.B 4eM cocTOUT OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM?

4.YT1o Ha3pIBAaETCs HEONPEIEIECHHBIM UHTErPaaom?

5.Yem oTamvaeTcsi HEONpeASICHHBIM HHTETPall OT MEPBOOOpa3HON (yHKITNN?

6.Yemy paBHBI TPOU3BOAHAS U TU(PEepeHIIal HEOPEAEICHHOTO HHTerpaia?

7.B yem 3aKkiI04yaroTCs MPaBUII0 HHTEIPUPOBAHUS BBIPAKEHMUS, COIEPIKALLETO
MOCTOSIHHBIA MHOXUTENb?

8. B ueM 3axirrodaroTcs MpaBwiIo HHTETPUPOBAHUS aNreOpandecKoil CcyMMbl (pyHKIIHNA?
9. Uemy paBeH uHTerpai ot aupdepenuana HeKOTopoi GyHKIUU?

9.B yem coCTOUT reoMeTpUUYECKUNA CMBICT HEOMPEIETIEHHOTO UHTerpana’?

Kak u3 dopmyn nuddepeHurpoBanus moay4aroT GopMysibl HHTETPUPOBAHUS?

10.B uem coCTOUT METO HETIOCPEICTBEHHOTO UHTErpUPOBaHUs QYHKIUN? (IpUMeED)
11.Kak npoBepuTh, IpaBUWIbHO JIU HAICH UHTErpa?

12.B yeMm cOCTOUT METOA MOACTAHOBKH ITPH HAXO0KIEHUH HEONPEEIEHHOr0 HHTerpaia?

(mpumep).

2) Ilpumep TunoBoro pacyera: (Bcei rpymnmnoil, BMECTE C NMPENo1aBaTEIEM)

3ananue. HaliTu HeomnpeneaeHHbINH HHTETpall.

+m-n-cosx)dx

f(m Xt
m+1,—x"+1

f m+n
mx+n

fm-x™1—n) - (x™—n-x+5)™"dx

[ x™ - sin(x™*1 + m)dx

In x)"
1] % dx
Bapuant | m n
1 3 4
2 4 5
3 6 7
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3aganue. Hailtu HeompeneneHHbI HHTErpal.

n
1+m-n-cosx)dx

P L
f(m X m+1\/xn—+

f m+n

mx+n

Jm-x™1—n) - (x™ —n-x+5)""dx

[ 2™ sin(x™*! + m)dx

Inx)"
| % dx
Bapuanr | m n
| 7 8
2 2 3
3 6 4

[TpakTrueckast padorta Ne 11Bbruncnenue onpeneneHHblx nHTerpainos. [lpumenenne
OIPECIICHHBIX UHTETPAJIOB B IPAKTUYECKUX 3a/1a4ax
HEJIb PABOTBI: 3akpenuth HaBBIKM HaxXOXIEHUS ONPEIEICHHBIX HWHTErPajoB, YMEHUE
IIPUMEHATH UX JUIS PELICHUs 3a/1ay.
Xox paboTshl:
1) IloBTOpEHHE TEOPETUYECKUX OCHOB:

1.Yro Takoe omnpeaeneHHbIi naTErpai ot pyukiuu y = f(x) mo orpesky [a; b]?
2.B 4eM COCTOUT TeOMETPUYECKUNA CMBICI OMPEACIICHHOT0 UHTeTpaia?
3.B yem cocTouT (pM3HUECKUN CMBICT ONIPEICICHHOTO HHTEerpaia?

4.C noMo11bio Kakoil (popMyJIbl BBIUUCISIOT ONpPEeNIEHHbIN nHTerpan?

5.KakoBbI OCHOBHBIE CBOMCTBA OMPEICIIEHHOTO HHTErpajia’?

6.KaxoBa cxema pernieHus 3a1a4i Ha BBIYUCIICHHUE MO (PUTYpBI ¢ TOMOIIBIO
OTIpEeIeTICHHOTO UHTerpana? (mpumep)

7. KakoBa cxema perieHus: GU3NYEeCKUX 3a/1a4 ¢ TIOMOIIbIO ONPEeIEHHOr0 HHTerpasa?
(mprmep)
2)BBIYMCIUTH IJIOIIAL PUTYPbI, OTPAHUYECHHOHN JTMHUSAMU:

Dy=x"y=0x=-1,x=1
y=x"—4x+5,y=0,x=0,x =4
y=x",y=0,x=-1,
4y=4-— X?, OCBIO OX
S5)y=x",y=8,x=1
3)Haiitn o0beM Tena, MOIYYEHHOIO MPH BPALIEHUH BOKPYT OCH abcuucc KpUBOJIMHEMHOMN
Tpaneuuu, OorpaHuYeHHON JTUHUSIMHU:
Dy=x*+1,x=0,x=1,y=0
y=+vx, x=1,x=4,y=0
4)BBINOJIHUTE CAMOCTOSITENIBHO:
1)y =x*,y=x+ 1 1 ocblo 0X
2)y=1-x>,y=0
Tema: Matpuisl U OIPEIETUTENHN.
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[Tpaktrueckas padota Ne 12. Marpuiibl, ux Bubl. [[eficTBrUs Hax MaTpuiiaMu. Y MHOKEHHUE
Matpull. OOpaTHas MaTpuIa.
ILHEJIb PABOTBI: hopmupoBaTh HaBBIKK BBITIOJIHEHUSI ICUCTBUI HA/l MAaTPUIIAMH.
Xoxa paboTsl
1) TIloBTOpeHue TeOpeTHYECKHMX OCHOB (B Tmapax, B3aUMONpPOBEpPKa MO JIHCTaM
B3aMMOOIPOCa)
e UYr0 Ha3bIBAIOT MATPHUILICH?

e Kakue maTpulbl Ha3bIBAIOTCA MPSIMOYTOJIBHBIMU? KBaJJPATHBIMU?

e Kaxkue maTpullbl Ha3bIBAIOTCS PABHBIMU?

e YT0 Ha3bIBAIOT IVIaBHOM IMArOHAIBIO MAaTPHULIbI?

e Kakas kBazpaTHasi MaTpHlla Ha3bIBA€TCS AMATOHAILHON? HYJIEBOU? €IMHUYHON?
TPAHCIIOHUPOBAHHON? TPEYTOJIBbHOMU? CTyIeHYaTOM?

e Kakue npeoOpa3oBaHus MaTpHULIbl HA3bIBAIOTCA dNleMeHTapHbIMU? Kak mpuBecTu
MaTpuUlly K cTyneH4aromy Buay? (mpumep)

e Uro Ha3pIBalOT CyMMO MaTpull? B ueM cocTouT 00s13aTeIbHOE YCIOBUE CYIIECTBOBAHMS
cymmbl Matpunl? Kakumu cBoictBamu o0namaetr cymma Matpun? (mpumep)

e Uro Ha3bIBaIOT MPOU3BEICHHUEM MATPHIIBI Ha YUCIO? (TIpUMeEp)

e Uro Ha3bpIBalOT Npou3BeaeHHeM IByX MaTpull? Kak HaliTH mpou3BeieHue IByX MaTpHIl?
B yem cocTouT 00s3aTenbHOE yCIOBHE CyIIeCTBOBaHUs pousBeneHus matpun? Kakumu
cBOiicTBamMu 00Ma7aeT mpousBeaeHue Matpun? (mpumep)

2) Ilpumep THUMOBOTO pacyera: (BCel rpyImoil, BMECTe ¢ MpenogaBaTesieM)

o 37 4 1 0 2 4 2 1
1. BBIMOTHUTE ACHCTBUS HAJ MAaTPUIIAMH A = ,B= L C = :
1 5 2 6 4 3 7 35

A+B-C;
3A+2C-6B
2. BpIUMCINUTD IPOU3BEIECHNE MATPULL:

1 A:(l 4}32(3 5}
3 7 6 9

-1 4 2 2 6 -3
2) A=|3 5 1} B=|1 7 -1}
2 1 -1 30 2
3. BrinosiHuTE AEMCTBUSA HAJl MATPULIAMU:
3 21
( ) 1 2 3
1 4 -1 2 1 4 0 1 0 4
: - 13 4 2
3 -1 5 3)|1-71 3 2 -3 5
-2 50
L4 1 2

[TpakTiueckas padorta Ne 13.0npenenurenut 2 —ro ¥ 3-To NOPSAKOB, UX CBOWCTBA U
BBIUHCJICHHE.

LIEJIb PABOTBI: ¢popmupoBaTh HaBBIKH BHIUMCIECHUS ONPEICTUTENCH.

Xon paboTsI

1) [ToBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aUMONPOBEPKa MO JTUCTaM
B3aMMOOIIPOCa)
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1.Yto Ha3pIBAIOT ONMpENENUTENIEM KBAJAPaTHON MATPHUIIBI? OMPEACIUTEIEM BTOPOIro Mopsaka?
orpenenuTeneM TpeTbero nopsaka? Kakumu cBoiicTBaMu 00s1agaeT onpeaenuTens?
2.B ueM cOCTOMT METOJ| TPEYroJbHUKOB JUIsl BBIYMCIIEHUS ONPEIEIUTENS] TPEThEro nopsjaka?

(mpumep)

2). Beiuucnure onpeaennTenb

_3 _2 12 -1 12 3
N P ] B
18 27
. 4 2 -3 3 2 -1
I IS 555 1 7| 64 3 8
2 0 1 11 5

[TpakTuueckas paborta Ne 14. Onpenenurenu 4-ro nopsiika, UX CBOWCTBA U BBIYHCIICHUE.

LIEJIb PABOTBI: popmupoBaTh HaBBIKM BBIYMCIICHUS ONIPEACTUTENCH.
Xox paboTsl
1)IToBTOpEHHE TEOPETUYECKUX OCHOB (B Mapax, B3aUMOIPOBEPKaA 10 JTUCTAM B3aUMOOIIPOCA)
e Yr0 Ha3bIBAIOT MUHOPOM? aJIreOpanyeCcKUM JIOMOJIHEHHEM JJIEMEHTA ONpeAeIuTeNs?
(mpumep)
e B ueM cocToUT MeTO1 Pa3I0KEHHS 110 JIEMEHTaM CTPOKH (CTOJIOIA)
e IS BBIYMCIICHUS OTPEACIUTENS TPEThETo Mopsiika? BhICIIEro nopsiaka? (mpumep)
2) BeraucauTs:

SN B IR
Dhvr s 2 201 4 ¢ 2 s 3 0 2
3395 2 0 -2 3 -1 0 2 1
21 3 2

[Tpaktuyeckas pabora Ne 15/ [eficTBust Hax MaTpunamu. HaxoxxaeHnne oOpaTHOM MaTpHILIbI.
[IEJIb PABOTDI: popmupoBaTh HaBBIKH BBITOJIHEHUS AEUCTBUNA HaJ MaTPUIIAMH.
Xoxa paboTsl
1) IloBTOpeHue TEOpeTHYECKHMX OCHOB (B Iapax, B3aUMONpPOBEpPKa MO JIHCTaM
B3aMMOOIIPOCa)

e Yro Ha3bIBAIOT MATPHUIICH?

e Kakue maTpullbl Ha3bIBAIOTCA MPSIMOYTOJIBHBIMU? KBaJJPATHBIMU?

e Kaxkune maTpulbl Ha3bIBatOTCS PAaBHBIMU?

e UT0 HA3bIBAIOT IVIABHOW JUArOHaJIbIO MaTPHUIIbI?

e Kakas kBajjpaTHas MaTpULla Ha3bIBACTCS TUATOHAIBHOW? HYJIEBOW? €TMHUYHON?
TPAHCIIOHUPOBAHHOW? TPEYrOJIBHONW? CTYIIEHYaTON?

e Kakue npeoOpa3oBaHus MaTpHULbl HAa3bIBAIOTCS ANleMeHTapHbIMU? Kak mpuBecTu
MaTpHILy K CTyIIeH4YaToMy BUaY? (TIpumMep)

e Yro Ha3pIBaIOT CyMMOI MaTpull? B uem cocTouTt 00s13aTenbHOE yCIOBHUE CYIIECTBOBAHUS
cymmbl Matpunr? Kaknmu cBoicTBamu 00maaeT cymma MaTpuil? (mpumep)

e U0 Ha3bpIBaIOT MPOU3BEACHUEM MaTPUIIBI Ha YUCIIO? (IpUMED)
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e Uro Ha3pIBalOT Npou3BeAeHUEM ABYX MaTpull? Kak HaliTH Ipou3BeIeHUE IBYX MaTpuIl?
B ueM coctout 00s13aTenbHOE yCIIOBUE CYIIECTBOBaHUS ITpou3BeeHus MaTtpuil? Kakumu
cBoiicTBamMu 00J1a7aeT MpousBeaeHue MaTpun? (mpumep)

3) caMOCTOSTEIbHOE BBIIIOJIHEHWE TUIIOBOI'O pacueTa (caMOIpoBepKa 0 3TAJIOHY PELIEHHUS).

o 3 7 4 1 0 2 4 2 1
1. BBIMONMHUTE AEUCTBUS HAJ MATPULIAMH: A = ,B= L C = :
1 5 2 6 4 3 7 35

A-C+B
5A+3B-7C

Haiitu maTpuity, oOpaTHyt0 HaliIcCHHOMN
2. BpIUMCINUTDH NIPOU3BENECHNUE MATPULL:

1 -4
A= ; B= 13 ;
6 9 2 5

3. BeinonHuTe AEHCTBUA HAJl MATPUIIAMHU:
341 1 5 3 4 1 3

1 2 41
21 5((2 -1 0 1|+(5 0 |

0131
6 4 1){(2 0 1 3 1 —4
4. Bpruucnure onpeaeauTensb:

sy 4 2 -3 3 2 -1
DR DS )5 1 7| 34 3 8
2 0 1 11 5

Tewma: Pemenue cucreM nuHelHbIX anreOpandeckux ypaBaenuit (CJIAY).
[IpaxTuueckas padora Ne 16. Pemenne CJIAY meronom Kpamepa

I[IEJIb PABOTBI: popmupoBaTh HaBBIKHM pEeLICHUs CUCTEM ypaBHeHMI MeToioM Kpamepa.
Xoxa paboTht:

1) TloBTOpeHHE TEOpETHYECKHMX OCHOB (B TMapax, B3aMMONpPOBEpPKa MO JHCTaM
B3aMMOOIIPOCa)

e Uro Ha3bIBAIOT 2JIEMEHTAPHOIN CUCTEMOU TUHEHHBIX anreOpandecKux ypaBHEHHM
(CJIAY)?

e Uro Ha3bIBaloT penieHreM eMentapHoi CJIAY?

e B yewm cyts Mmetona Kpamepa mis pemerust CJIAY? (mpumep)

e Cyrp Metona Kpamepa (Merona onpenennTeneit): IIIaBHbIN ONPeIeIUTENb
CUCTEMBI—OIIpeIeIUTENN HeU3BeCTHRIX— (opMyiibl Kpamepa

2)Pabora ¢ yueOnukom Jlucwukun B. T., Conoseitunk W. JI. Marematuka B 3amadax ¢

pemenusmu: .1V, §5, n.o.1,2

[TpakTuueckas padota 17. Pemenue CJIAY metonom ["aycca.
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LIEJIb PABOTHI: ¢opmupoBaTh HaBBIKM pelICHHs CHCTEM ypaBHeHMH MmeTogoM Kpamepa wu
MeroqioM ["aycca.
Xox paboTsl:

1) TloBTOopeHue TeopeTHYECKHMX OCHOB (B Tapax, B3aWMOINPOBEPKa IO JIHCTaM
B3aMMOOIIPOCA)

¢ Yro HA3BIBAIOT AIEMEHTAPHON CHCTEMOM JIMHEHHBIX alnreOpandecKux ypaBHEHUIH
(CJIAY)?

e Uro Ha3pIBaloT peuieHreM eMentapHoi CJIAY?

e B uyewm cytb merona ["aycca aiis pemenust CJIAY? (mpumep)

e Cyrtb Metona ["aycca (MeToa mocie10BaTeNIbHOTO UCKITFOUEHUS HEU3BECTHBIX ): MPSAMOit
XOJI: pacUIMpEeHHasi MaTpUIla CUCTEMbI— 3JIEMEHTapHbIE MPEeoOpa3oBaHUsI—
TPEYroJbHBIA BUJ; OOPATHBIN XO/I: TPEYroJibHas CUCTEMa—> MOCIIEA0BaTEIbHbIC
MO/ICTAHOBKHU— MCKOMBIE ITE€PEMEHHBIE.

2)Pabdora c yueObHukom Jlucuukun B. T., Comomeituuk W. JI. Martemartuka B 3agadax ¢
pemenusmu: .1V, §6.

[IpakTuueckas padora Ne 18. Pemenne CJIAY maTpudHbIM METOJOM.
LIEJIb PABOTBI: ¢popmupoBaTh HaBBIKH PELICHHUS CUCTEM YPaBHEHUH MaTPHYHBIM METO/IOM.
Xon paboThl

1) IloBTOpeHHE TEOpETHYECKMX OCHOB (B Tapax, B3aMMONpPOBEpKa IO JIUCTaM
B3aMMOOIIPOCA)

e Uro HA3BIBAIOT 3JIEMEHTAPHON CHCTEMOU JTMHEHHBIX alreOpandecKux ypaBHCHHMA
(CIJIAY)?

e Uro Ha3pIBatoT penieHreM sneMentapHoi CJIAY?

e B yem cyts MarpuuHoro Metoza /s peuenus CJIIAY? (mpumep)

2)Pabora c yueOHukom Jlucumukun B. T., Conomeitunk W. JI. Martemartuka B 3agadax ¢
pemenusmu: .1V, §4, n.n.1,2
[IpakTuueckas padora Ne 19. Pemienune CJIAY paznu4HbIMU METOAAMH.

LEJIb PABOTBI: ¢gopMupoBaTh HaBBIKM pEIICHHUs CHUCTEM ypaBHeHHH Metogom Kpamepa,
MeToaoM ['aycca U MaTpuyHBIM METOJIOM.
Xon paboTsl

1) TIloBTOpeHHME TEOpETHYECKHMX OCHOB (B TMapax, B3aWMMOIPOBEpPKa IO JIHCTaM
B3aMMOOIIPOCa)

e Yro HA3BIBAIOT DJIEMEHTAPHON CUCTEMON JTUHEHHBIX aNTeOpandecKux ypaBHEHHI
(CJIAY)?

e Uro Ha3pIBatoT penieHreM aeMenTapHoi CJIAY?

e B uyem cyts Merona Kpamepa st petenus CJIAY? (mpumep)

e Cytp metona Kpamepa (MeToma onpenenuTeseil): TIaBHbIN ONpeaeTuTeNb
CHCTEMBI—OMpEeeTUTeNN Hen3BecTHBIX— (popmyibl Kpamepa;
e B uem cyrs MeTona ["aycca qns pemenust CJIAY? (mpumep)

e B yem cyts marpuuHoro metoza /s petenus CJIIAY? (mpumep)
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2) Ilpumep TunoBoro pacuera: (BCei rpynmnoi, BMECTE C IIPENoJaBaTeIeM)

1. Pemute CJIAY: a) meTonom Kpamepa, 6) meronom ["aycca, B) MAaTpUUHBIM METOJIOM
kx+1ly+mz=n,
px+qy+rz=

S,
tx+ fy+gz=nh.
r

Bapuanr | k l m n p q s t f g h
1 1 1 1 0 2 1 0 4 1 -1 |2 |5
2 1 1 -1 4 12 3 1 -1 1 -1 |2 6
2 4 -1 2
2. Bpluucauth onpenenurenb:—1 2 3 1
2 5 1 4
1 2 0 3

3) CaMOCTOATCIbHOC BBIIIOJIHCHUC TUIIOBOI'O pacucTa (CaMOHpOBCpKa 10 3TAJIOHY peI_HeHI/IH).

1. Pemute CJIAY: a) meTonom Kpamepa, 6) metogom ["aycca, B) MAaTpUYHBIM METOJOM

kx+ly+mz=n

-

px+qy+rz=s,

tx+fy+gz=h
Bapuanr | k [ m n p q r S t f g h
4 1 1 -1 0 2 3 2 ]2 3 22 10 1
5 1 1 1 4 2 1 3 9 3 -1 0
6 2 1 1 3 5 2 |3 0 1 0 2 5

Tema: MHOXkeCTBa U OTHOIIIEHHUS.
[TpakTuueckast pabota Ne 20. D1eMeHTHI 1 MHOXKECTBA. 3aaHue MHOkKecTB. Ornepaiuu HaJ
MHO>KE€CTBAaMHU U X CBOICTBA.

LIEJIb PABOTBI: ¢popmupoBath yMeHHE BHIIOIHATH ONEpaluy HaJl MHOXKECTBAMH.

Xox paboTsl

1) IToBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA).

Yro Takoe “o0beAMHEHNE ABYX MHOXKECTB’'?

Yro Takoe “nepeceyeHue IByX MHOXKECTB ?

Yro Takoe “pa3HOCTh MHOXECTB A U B”?

Yro Takoe “momoaHeHne MHOXKECTBA A 10 MHOXKecTBa B”’? Kakoe ero o6o3HaueHue?

Yro Takoe “yHHBEpCAIbHOE MHOXKECTBO Ul JAaHHOU cucTeMbl MHOXKeCTB ? [IpuBenuTe

MIPUMEPBHL.

e Yr0 Takoe “gomoiiHeHHe JaHHOTO MHOXecTBa ? Kak oHo 0o0o3HavaeTcs? YKaKuTe
nuarpammbl Diinepa- Benna it o0beTuHEHHS MHOXECTB A U B, iepeceueHust
MHOECTB A U B, pa3HOCTH MHOXECTB B U A, pa3HOCTH MHOXECTB A U B, TONOTHEHUS
MHOKeCTBa A 10 MHOKECTBA B, TOMOJHEHNS] MHOXKECTBa A.

2) Ilpumep TunoBoro pacyera: (Bceil rpyIioii, BMecTe ¢ MpenoiaBaTeiem)
1. Janbl cneayroniye napbl MHOKECTB:
A=1{a;6;8;1; 0; ¢}, B=(a;B; 1; K);
3ananue: a) HaUaUTe TSl KOKIOU Maphl MOIXOSIIee YHUBEPCaTbHOE MHOKECTBO;
0) CBsI3aHBI JIM MMaphbl OJTHAM W3 COOTHOIICHUH: =, &, = ;
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B) HaliquTe nepeceueHue 4 N B;
') HaiauTe pa3HocTh A\ B;

n) HaiauTe 4 U B;
€) U300pa3uTe KaXxIyro napy MHOKECTB MPHU MOMOIIH Juarpamm Dunepa-Benna.
2. ITpoBepbTe paBEHCTBO MHOKECTB:
4N B=uUpNBE,
6)B\A4=u\B [ 4
B) (A\B)\C=(4\B)\(C\B).
3) YopaxHeHus (B rpynmnax, B3auMOIIPOBEPKA 10 3TAJIOHY PEIICHU)
1. Haiinute oObenMHEHHE, TIEpECEUCHHE, PA3HOCTh MHOXECTB 4 U B, eciu

a) A=]—o0; 7], B=[1; +oo.

0) A=[3; 7] B = [0;9].

B) A=]—00;0],B = [3; +oo[.

2. Jlampl  MHOXeCTBa: A —  TYNOYIOJbHBIX  TPEYrOJbHHUKOB, B —  NPSIMOYTOJbHBIX
TPEYroJibHUKOB, C — TpPEYyroJbHUKOB C YIJIOM B SOO.HOCTpoﬁTe U1 JTAHHBIX MHOXECTB

nuarpammy Oitnepa-BeHHa, BbIIETUB IITPUXOBKOM 0071aCcTh, H300PaKaIOIyI0 MHOXKECTBO (A U

phc

3.5 — MHOXECTBO TMPAaBHILHBIX MHOTOYTOJILHUKOB, I — MHOXECTBO TPSIMOYTOJBHUKOB. I3
Kakux (uryp cocrtout mepecedeHue u oObeauHeHHWe MHOecTB Su 7. Kakume w3 duryp,
U300paXCHHBIX HAa pUC 9, MpUHAIISKAT MEPECeUeHUI0 MHOXKecTB S 7, a Kakue — WHX
00BEIMHEHUIO?

[ (45 A7 |

Puc. 9

[TpakTnueckast pabota Ne 21. BrinonHeHue onepanuii HaJl MHOKECTBaMHU.

LIEJIb PABOTBI: ¢popmupoBaTh yMeHHE BHIIOIHATH ONEPALUU HAJl MHOKECTBAMHU.
Xox paboTsl
1) [ToBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA).
e Yro Takoe “00beAMHEHUE IBYX MHOXKECTB ?
Uro Takoe “niepeceyeHue IByX MHOKECTB”?
Uro Takoe “pa3HOCTb MHOKECTB A U B”?
Yro Taxkoe “momojiHeHHe MHOKeCTBa A 10 MHOKecTBa B”’? Kakoe ero o6o3nauenue?
Yro Takoe “yHHBEpCAIbHOE MHOYKECTBO JUIsl JAHHOU cucTeMbl MHOKeCTB ? [IpuBenuTe
MIPUMEPBHL.

e Yr0 Takoe “gomoiiHeHre JaHHOTO MHOXecTBa ? Kak oHo o0o3Havaercs? YKaKuTe
nuarpaMmbl Diniepa- BewnHa 11t 00beTMHEHUST MHOKECTB A U B, IepecedeHust
MHOKECTB A U B, pa3HOCTH MHOXECTB B U A, pa3HOCTH MHOECTB A U B, 1ONOTHEHUS
MHOKECTBa A 10 MHOXKECTBa B, TOIOIHEHHS MHOKECTBa A.

2) BBINOJHEHHE TUIIOBOI'O pacyeTa (caMOoNpoBepKa MO ITATOHY pELIeHUs )
1. lanbl cneayromue napbl MHOKECTB:
1) 4=1{a;0;8}, B={a;06;B;r;a};
2) A={r;me}, B={a;0;B};
3) A={e;mr}, B={r;xe}.
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3ajaHue: a) HAUIUTE JUTs KQXKAO0W Maphl MOJXOSIIEE YHUBEPCATIbHOE MHOYKECTBO;

0) CBsI3aHBI JIM MMApbl OJTHAM W3 COOTHOIICHUH: =, &, = ;

B) HaliuTe nepeceueHue 4 N B;
') HaiauTe pasHocTh A\ B;

1) Haitaute A U B;

€) U300pa3uTe KaXIyro mapy MHOKECTB MPHU MOMOIIH Tuarpamm Dunepa-Benna.

2. IIpoBepbTe paBEHCTBO MHOKECTB:
NayaUB =4NB)U 4
6)B\a= B UB,
B)A\ (B\C)=A\NO)\(B\O).
2)a) 4 Up= N U4,
6)B A=Y g 4,
B)(A\B)\C=A\NC\(B\O).
3)a)Aﬂ B =(4 U E)ﬂA;
6)B\A=uByU 4,
B) (A\B)\C=\B) [ (4\0).

[TpakTuueckast pabota Ne 22. I'padbl, UX BUIBI U TPUMEHEHUE

LIEJIb PABOTBI: ¢popmupoBaTh yMeHHE BBINOIHITH ONEPALUU HaJ rpadamu.
Xox paboTsl
1) [ToBTOpEeHUE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA).

Haiite onpenenenue rpada.

CdhopmynupyiiTe TOHATHE CMEKHBIX pedep.

Jaiite onpenenenue npaBUIbLHOrO rpada.

3anummre GopMyIly CyMMBI CTENICHEH rpada.

JaiiTe onpeneneHne H30JIMPOBAHHON BEPIIMHBI Tpada
Haiite onpeneneHre Mapupyrta rpada.

Jaiite onpeneneHue nukia rpaga

Chopmynupyiite HoHATHE CBA3HOCTHU Tpada.

Jaiite onpenenenue DiinepoBa rpada.

JlaiiTe moHATHE NEPEBA U NEPEUUCIIUTE ETO CBONCTBA.

2) BBINOJIHEHUE TUIIOBOTO pacyeTa (caMoNpoBepKa 10 3TAJOHY PEIICHHS)
1. Man rpad

A) 3anummre Koun4yecTBO pedep U BepIIMH rpada;

B) Onpenenuts kpatyailinii myTh U3 BepIIMHbI 1 B BepinHy 8 /i rpada, mpeicTaBIeHHOro Ha
PHUCYHKE;

C) 3anummmTe HOMEpa BEPIINH, UMEIONTUX OJJMHAKOBYIO CTETICHb:

1.

4.
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2.. I'pad 3agan quarpammoii.
A) CocraBbTe MapUIpyThl JUIMHBI 5 U3 BEPIIUHBIV, B BepuinHy Vs. CocTaBbTe MPOCTYIO 1IEMb,
COEMHSIONIYIO 9TH BEPILUHBI.
B) Iloctpoiite mpocToii LUK, COAEp AU BEPIIUHY V4.
C) Onpenenute BUj 3aJaHHOTO Tpada

7.

\Y

v

\Y%

10.

Vs

o

AN

\Y%

\Y%

\Y%
Vv
Vv
'v
A\
V4

V5\V

\%!
V3

AV
v \
A/
V.
AV
V.
AV
\V
V.
. Vs Vs
r \Y%
5 V4 3
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3. B Tabmume mpuBeneHa CTOMMOCTH IEPEBO30K MEXKIY COCEIHHMH KEJIE3HOJIOPOKHBIMU
cTanmusmMu. Yucna, cTosiue Ha TEPEeCceYCHHSIX CTPOK U CTOJOIOB O3HAYAIOT CTOMMOCTH
mpoe3zga MEeXAY COOTBETCTBYIOIIMMH COCEIHUMH CTaHIUSAMU. Eciu mepecedeHue CTPOKU U
CTONOIA MYyCTO, TO CTAHIUW HE SBJISIOTCS COCEIHUMHU. YKAXKHUTE CXEMY, COOTBETCTBYIOIILYIO

TadJIuLIE.
13. A |B [C [D |E |F 16. A |B |[C |[DJ|E |F
A 5 A 2
B |5 9 [3 |8 B |2 3 (2 [3
C 9 4 C 3 2
D 3 2 D 2 1
E 8 [4 |2 7 E 3 (2 |1 6
F 7 F 6
14. A [B JC |D [E |F
A 4
g B |4 6 |3 |6
C 6 4
C 17| 5 3 5
D E 6 |4 |2 5
F 5
15. 18.
A
B
C
D
E

Tema: KoMIuteKCHBIE YnCIa U IEHCTBYS HaJ HUMM.
[Tpaktuyeckas padora Ne 23. KommuiekcHoe uncio u ero ¢popmsl. [leiicTBus Han
KOMILIEKCHBIMH YHCJIaMU B aredpandeckoit popme.

LIEJIb PABOTBI: ¢popmupoBaTh HaBBIKU BBINOJHEHHs JEHCTBUI HaJl KOMIUIEKCHBIMU YHCIIaMU
B anreOpandeckoit opme 3amucHu.

Xox paboTsl
1) [ToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA).

Uto Takoe MHMMas equHAUIA? Kak BRIUUCISIOT CTETIEHH MHIMOW €TUHUIIBI? (TIpUMeEp).
Kaxkoe uncno Ha3bIBaeTCs KOMILIEKCHBIM?

Kakue KoOMITJIEKCHBIC YUCIIa HAa3bIBAIOTCSY YMCTO MHUMBIMH, PABHBIMU, CONTPSKEHHBIMHE?
Kax reomerpuyecku n3o0paxaroTcss KOMILUIEKCHBIEC Yucia?

Kak 3amuceiBaeTcs KOMIUIEKCHOE YHCIIO B anredpanyeckoit popme?

Kak BbIONMHSAIOTCS CIIOKEHWE , BBIYMUTAHHE ,YMHOXKEHHE KOMIUIEKCHBIX 4YHCENl B
anrebpandeckoi popme? (mpumep).

Kax BeImostHsIeTCsI 1enieHne KOMIUIEKCHBIX YHCell B ainredpandeckoit ¢hopme? (mpumep)
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2) Ilpumep TuUMOBOTO pacyera: (BCel rpyImmou, BMECTe ¢ MpenogaBaTesieM)

1. Boraucnure i1276; (99, (7651, (94861

2. BeimonmHuTh AelcTBUS B aredpandeckoii hopme 3ammcu:
7-2i . . . .

a) -, 6) (6-i)(2+5i); B) (7—2i)—(4+3i).
3+4i

3. 3anucaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOH opme:

. V3, 3. .

a)z, =7 —7iV36) z, = —— 420 B)z3=3i

4. 3anmcarh KOMILJIEKCHOE YHCIIO B MIOKa3aTebHOU (opme:

a)z; = —5-75i6)z, = —V/3—1i B)zz = —3i

5. 3anucaTbh KOMILIEKCHOE YHCIIO aﬂre6pa1/1quK0171 B (bopMe:
3mi

a)z = 4(cos4?n + isin%”) 0)z=>5e+

[IpakTuueckast padorta Ne 24. JlelicTBUs HaJ KOMIJIEKCHBIMU YMCJIaMU B TPUTOHOMETPUYECKON U
noKa3aTesIbHON Gopme.

LIEJIb PABOTBI: ¢popmupoBaTh HaBBIKH BBIOJHEHHS JEHCTBUI HaJ KOMIUIEKCHBIMU YHCIaMU

B TPUT'OHOMETPUYECKOH U NoKa3aTeabHON popMe 3alucH.

Xon paboThl
1) [loBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEpKa).
e Uro Takoe MHUMas eauHUNa? Kak BBIYUCIAIOT CTENIEHM MHUMOM €IMHUIBI? (TIpUMeED).
Kakoe uncno Ha3bIBaeTCsi KOMIUIEKCHBIM?
Kakue koMIiekcHbIe Yuclia Ha3bIBAlOTCAY YUCTO MHUMBIMU, PABHBIMU, CONPSKEHHBIMU?
Kak reomerpuuecku n300pakaroTcsi KOMIUIEKCHBIE yncia?
Uro Ha3piBaeTCcsd MOJYJIEM M apryMEHTOM KOMIUIEKCHOro yucia? 3anumure (GopMyJibl
JUISL MOAYJISI U @pT'yMEHTa KOMILJIEKCHOTO YHUCIIA.
Kak 3anucpiBaeTcst KOMIUIEKCHOE YHCIIO B TPUTOHOMETpUUecKoil popme?
e Kak 3anuceiBaeTcst KOMIUIEKCHOE YHCIIO B TIOKa3aTeabHOMN popme?
e Kak BpIIONHUTH mepexoi OT anredpandeckoid (opMbl KOMIUIEKCHOIO  YHCla K
TPUTOHOMETPHUECKOMN? K TTOKa3aTEeIbHOM?
e Kak BBINOJHUTH NEpexoa OT TPUTOHOMETPUYECKOH (POPMBI KOMILJIEKCHOTO YHUCHIA K
anredbpandeckoit? OT moka3aTenbHOH ?
2)Pabora c yuebHukom Jlucmukun B. T., Comomeituuk W. JI. Martemartuka B 3agadax c
pemenusimu: .1, §2, n.m.5-8.

[Tpaktrueckas padorta Ne 25. KomruiekcHbIe yncia ¥ IUCTBUS HAJ HUMHU.

LHEJIb PABOTHI: dhopmupoBath HaBBIKK BBITTOJIHEHHS TEUCTBUI HAJl KOMIUIEKCHBIMH YHCIIAMU
B aIreOpandecKkoii, TPUrOHOMETPUUYECKOM U MOKa3aTelbHOU (hopMax 3amucH.

Xon paboTsl
1) IToBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA).

e Uro Takoe MHUMas eauHKUNA? Kak BRIYUCIAIOT CTENIEHN MHIMOMN €IUHUIIBI? (TIpUMeED).
Kaxkoe uncno Ha3bIBa€TCsl KOMILIEKCHBIM?
Kakue koMILJIEKCHbIE YMCIIa Ha3bIBAIOTCAY YUCTO MHUMBIMU, PABHBIMU, CONPS)KEHHBIMU ?
Kak reomerpuuecku n300paxaroTcs KOMIUIEKCHbIE Yynciia?
Kak 3anucpiBaeTcst KOMIUIEKCHOE YMCII0 B anredpandeckoit popme?
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e Kak BBINONHAIOTCS CIOKEHHE , BBIYUTAHUE ,YMHOXKEHHE KOMILUIEKCHBIX YHCENT B
anredpanveckoit hopme? (mpumep).

e Kak BEIMIOTHSETCS JIeICHHE KOMIUICKCHBIX YMCeN B ainredpandeckoit popme?(mpumep)

e Uro Ha3piBacTCI MOIYJIIEM U apryMEHTOM KOMIUIEKCHOTO 4ucia? 3anummurte (HOpMYyIIbl
JUTSL MOJTYJISI M apTyMEHTA KOMIUIEKCHOTO YHCIIA.

e Kak 3anuchiBaeTcs KOMIIJIEKCHOE YHCIIO B TPUTOHOMETpUUECKO dopme?

e Kak 3anuchIBaeTcsi KOMIIJIEKCHOE YUCIIO B MIOKa3aTelbHOM Gopme?

e Kak BpIIONHUTH mepexoi OT anredpandyeckoid ¢GopMbl KOMIUIEKCHOIO — YHCla K
TPUTOHOMETPUUYECKOMN? K MOKa3aTEIbHOMN?

e Kaxk BBINONHHUTH TEPEXOJ OT TPUTOHOMETPUYECKOH (OpPMBI KOMIUIEKCHOTO YHCIA K
anredpanveckoit? OT mokaszateabHOU ?

3)caMOCTOATEILHOE BBITIOJHEHHUE TUIIOBOTO pacyeTa (CaMOIMpPOBEPKa IO 3TAJTOHY PEIICHHS).
Bapuanr 1
1. Borumcnuts i3455; {7960, (52081, ;1232
2. BoImoaHUTh ACHCTBUSA B anreOpandeckoit (hopme 3ammcu:
1+ 4 ) . . .
a) TR 6) (4+i)(2—2i); B) (—6+2i)+(-6—2i)
l J—

3. 3anucaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUYECKOH (opme:
a)z; =3V2+3iV2  6)z,=—1+4+i B)zz=—i
4. 3anucath KOMIUIEKCHOE YHCJIO B MIOKA3aTeIbHON hopme:

3

a)21=5—§i6)22=8—8i\/§ B)Z3 = 21

5. 3anucaTth KOMIUIEKCHOE YUCIIO anredpandeckoii B hopme:

21l
a)z = 3(cos%+isin5§) 0)z=>5es

Bapuant 2
/17185, ;20. 19863, ;8618
) ) -

1. Beruucnutey i ! i
2. BoimonHuTh AeiicTBUA B anreOpandeckoi hopme 3anucu:
23

a) ?_ L 6) (5-4))(3+2i): ) (3+5i)—(6+3)
+5i

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPpUUYECKOH popme:

a)z; =V3+i6)z, = 2V2 —2iV6  B)Z3 = 7i

4. 3anucath KOMIUIEKCHOE YHCIIO B TIOKa3aTeIbHON dhopme:

a) z; = —3vV3i + 3i6) z, = 2 + 2i B)zz = —5i

5. 3amucaTh KOMILJIEKCHOE YHCIIO anre6pa1/1qecx0171 B (I)OpMeI
11mi

a) z=8(cos—-+isin") 6)z=2e s
Tema: OCHOBHBIE TOHATHS KOMOUHATOPUKU
[Tpaktuyeckas padora Ne 26. [Tonarue gaxropuana. KomOuHaTOpHBIE KOHCTPYKIIUH, COYETAHUSI.
[IpaBuna KOMOMHATOPUKHU
LIEJIb PABOTBI: ¢popmupoBaTs yMeHue peniaTb KOMOMHATOPHBIE 3a/Ia4H.
Xoxa paboTsl

1) IToBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3aMMOIIPOBEPKA)

1)datb onpeneneHne NepecTaHOBKU, COYETAHNS U PA3MEILIEHNUS.
2) /[artb onpeneneHure NOHATUS MOJICTAHOBKA.

3) Yro Ha3bIBaeTcs OTOOpaxeHuem?

4) Kakue Bubl 0ToOOpaskeHuM ObIBAIOT?

5) Yto Takoe KOMIO3UIUS QYHKITUN?
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6) Uro Ha3wiBacTcsa OMHOMOM HbroToHA?
2) Ilpumep TUMOBOTO pacuera: (BCei TPYINION, BMECTE C MPenoaBaTesieM):
a) B HekoTOpoil cpenHeill IIKoie HMMEETCS TPU ISATHIX Kiacca, B KOTOPBIX OO0ydaroTCs
cootBeTcTBeHHO 28, 31 m 26 ydammuxcs. TpeOyeTcs oHOro W3 HUX BBIOpATh ISl Y4acTHS B
coBete MIKOJIbI. CKOJILKIMHE CITIOCOOaMHU MOXKHO CAENIaTh BRIOOP?
Pemenue: [To mpaBuiy cymmel moaydaem 28 +31+26 =85 .
0) B cexnun ¢QurypHoro karaHus 3aHuMarorcs 14 manpunkoB U 18 neBouek. CKOJIBKUMHU
pa3IMYHBIMH CIIOCOOAMH U3 JeTeH, 3aHUMAIOIUXCA B CEKIIUU, MOKHO 00pa3oBaTh CIIOPTHUBHbBIC
Maphl.
Pemenue: ITo mpaBuiny npousBenenus nmoiaydaem 14 -18 =252 .
B) Kymieno pasznuunbix 12 kxur. Ha monke MOXHO MOCTaBUTh B PsiJl POBHO 6 KHWT.
CKONBKUMHU Pa3IMYHBIMU CIIOCOOAMH MOKHO 3TO CHIeJIaTh?
Pemenue: Bynem cantaTh pa3InyHBIMU HE TOJIBKO T€ CIIy4au, KOTJa OepyTcs pa3HbIe KHUTH,
HO U KOT'/Ia OHH MO-Pa3HOMY pacCTaBJICHbI Ha MOJKe (B pa3nuyHoM nopsake). Torna peus uaér o

nepecraHoBkax 1o 6 u3 12. [lomyuaem: A162 =12-11-10-9-8-7 = 665280 .

r) CKOJBKO Pa3IUYHBIX KOMOMHALMN MOXET IOJXYYHUTHCS NMPH OJAHOBPEMEHHOM OpOcCaHHUU
TPEX UTpaIbHBIX KOCTEH?

Pemenne: Kaxnas urpajipHas KOCTb IpeJCTaBisseT COOOW KyOMK, Ha TIpaHsAX KOTOPOTro
HAHECEHO OT OJHOro 110 6 oukoB. [Ipu kaxxgom OpocaHuu Mbl Oynaem Iosydarb HaOOpbl BUJA

a,a,d;, roe 1< a; < 6,i=1,2,3 - xommuecrso OYKOB, BBIIABIIMX HA COOTBETCTBYIOLIEH KOCTH.

. A3 3
Peun uaér o MEPpECTAaHOBKAX C IIOBTOPCHUAMMU I10 3 snemeHTa U3 6. HonyqaeM: A6 =6" =216 .

1) CKOJIBKUMH Pa3InIHBIMHA CIIOCO0AMH MOKHO PacCTaBUTh Ha MOKe 10 pa3smuvHbIX KHUT?
Pemenne: 3pech, B omMuYMe OT IpuUMeEpa 2, 3HAYEHUE HUMEET TOJIBKO IOPSAOK
paccraBisieMbix KHUT. [loaTomy peub uaé€r o nepecraHoBkax u3 10 anmementos. Ilomyuaem:

P, =10!=3628800 .

e) B ornene paboraroT 10 corpynuukoB. Tpedyercs oToOpath TpEX U3 HUX JIJISL TOTO, YTOOBI
HANPaBUTh B KOMaHIUPOBKY. CKOJIBKUMH CIIOCOOAMU MOYKHO 3TO CIeNaTh?
Pemenue: HOCKOHBKy HUMECT 3HAYCHHUEC TOJIBKO TO, KAKUC UMCHHO COTPYAHUKHA 0T06paHI)I, TO

10!
pedb MIET O coueTaHusX 63 MOBTOpeHHil 1o 3 anementa 13 10. Hoxyuaem: Cy = 7 120.
I[IpakTnueckas pabota Ne 27. Pemenne KOMOMHATOPHBIX 3a/1a4
LIEJIb PABOTBI: ¢popmupoBaTs yMeHHE peniaTh KOMOMHATOPHBIE 3a/1a4H.

Xoxa paboTsl

1)IToBTOpEHNE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKa)

1.J1aTb onpeneneHne NepecTaHOBKH, COYETAHNS U PAa3MEILICHMUS.
2.J1aTh ompeJiesieHUe MOHATHS OJICTAaHOBKA.

3.Uto Ha3bIBaeTCst OTOOpakeHneM?

4.Kaxue BubI 0TOOpaXKeHUH ObIBAIOT?

5.UTo Takoe KOMMIO3UIUs (QYHKITHII?

6.Urto Ha3weiBaeTcs OuHOMOM HbroToHA?

2)caMOCTOSITENIbHOE BBINIOJIHEHHE TUIIOBOTO pacyeTa (CaMoIpoBepKa 0 3TAJOHY pelIeHus):
1. B uBeTo4HOM MarazuHe MMEITCS B MPOJAXKE S5 pa3uyHbIX BUAOB 1BETOB. [lokymarento
TpebyeTcst cocTaBUTh OyKeT U3 7 11BeToB. CKOJIBKMMH CIIOCOOAMH MOKHO 3TO C/IeiaTh?
2. My3bIKanbHBIN KOHIIEPT COCTOUT U3 3-X MECEH U 2-X CKPUNUYHBIX Ibec. CKOJIBKUMU
croco0amMM MO>KHO COCTaBHUTb ITPOrpaMMy KOHIIEPTa Tak, YTOObI OH HAUMHAJICS M OKAHYMBAJICS
MCIIOJTHEHUEM TECHU U YTOObI CKPUITMYHbBIE THECHI HE UCTIOMHSUINCH OJIHA 32 APYTOM.

23



3. Ckonbko pa3nuyHbIX 3-Xx OYKBEHHBIX CIIOB MOXHO 0O0pa3oBaTh, HCIOJB3YS OYKBBI
COCTaBJISFOIME Bally (haMHIINIO, IPUYEM 3TH CJIOBA JOJDKHBI HAYMHATBCA M OKAHYMBATHCS
COTJIACHBIMH, a B CEpeIMHE JOJDKHA CTOSITh TJ1acHas OyKBa.

4 3amuumTe pasioxkeHne 6uaoma (x+y)*

Tema: OcHoBHBIC MOHATUA TeOopur BEPOATHOCTEMN
[Tpaktuyeckas padora Ne 28. [ToHsiTe COOBITHS U BEPOSITHOCTU COOBITHS. JlOCTOBEpHBIE
U HEBO3MOKHBIE cOObITH. Kiaccuueckoe onpezaeneHre BEpOSTHOCTH. TeopeMsl CII0XKEHUs U
YMHOKEHHS BEPOATHOCTEH.

I[IEJIb PABOTDI: pemnienne BEpoATHOCTHBIX 3a/1a4

Xon paboThl

1) IloBTOpeHME TEOpETHMYECKUX OCHOB (B Iapax, B3aUMOIPOBEPKAa IO JIMCTaM
B3aUMOOIIpOCa.

e YT0 Ha3bIBAIOT BEPOSATHOCTHIO COOBITUSA A? (KJIaCCHYECKOE OIPEEICHUE BEPOSTHOCTH).
Kakumu coiictBamu 0011a1a€T BEPOSITHOCTD?

e Uro Ha3biBatoT cymMMoii coobiTuil Au B? Kak HailTu BEpOSITHOCTH CyMMBI JIBYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITUI?

e Kakue coObITHS Ha3bIBAIOTCS HE3aBUCUMbBIMU? 3aBUCUMBIMU? Kak HaliTH BEpOATHOCTh
IPOM3BEACHUS JIBYX HE3aBUCUMBIX COOBITHI?

e Uro Takoe yciioBHas BepOATHOCTh? Kak BBIUHMCINTH BEPOSATHOCTH COBMECTHOTO
MOSIBJICHUS JIBYX 3aBUCHUMBIX COOBITHI?

e Jlo kako#i cxeMe pelaroTcs 3aJa4y Ha MOJIHYI BEPOSITHOCTh?

2) Ilpumep TunoBoro pacyera: (Bceil rpyIioii, BMecTe ¢ NpenoiaBaTeiem)

1. B mMara3uHe BBICTAaBIIEHBl JUIsI MpoAaXu 24 wu3Nenus, Cpead KOTOphIX 8§ u3Aenui
HeKauecTBeHHbIe. KakoBa BEpOSTHOCTh TOT0, YTO B3AThIE CIIydaifHBIM 00pa3oM 2 u3nenus OyayT
HEKa4eCTBEHHbIMU?

2. Ha cOGopoyHoe mpennpusatue MOCTYNMHUIN OAHOTHUIIHBIE KOMIUIEKTYIOLIHE C TPeX 3aBOJIOB B
konmuuectBe: 30 —c mepsoro 3aBoga,20 — co Broporo, 50 — c Tperbero. BeposTHOCTB
KaueCTBEHHOTO W3TOTOBJICHUSI W3JIEJUN Ha mepBoM 3aBoje paBHa 0,9; wa BTOpoM -0,7; Ha
TperbeM -0,7. KakoBa BepOSTHOCTb TOr0, YTO B3ATOE CIydyallHBIM 00pa3oM wuszzenue Oyner
KayeCTBEHHbIM?

3) caMOCTOsATEIbHOE BBIIIOJIHEHHE TUIIOBOTO pacyeTa (CaMOINpoBepKa MO ATAJIOHY PEIIeHHUs )

1. B mMarasuHe BBICTaBJIEHBl Uil MNpoJaxu 18 wusgenuil, cpeau KOTOpPbIX 6 W3Aenui
HeKkayecTBeHHbIE. KakoBa BEpOSATHOCTH TOTO, YTO B3SIThIE CIIy4aiiHbIM 00pa3oM 3 uzzenust OynyT
HEKa4eCTBEHHBIMU ?

2. Ha cbopouyHoe mpenrnpusTHe MOCTYNWIM OJAHOTHIIHBIE KOMIUIEKTYIOIIUE C TPEX 3aBOJOB B
KonmdectBe: 35 —c mepBoro 3aBoga,35 — co Broporo, 30 — c Tperbero. BepositHOCTB
KaueCTBEHHOT0 M3TOTOBJIICHUS M3JIeNWid Ha mepBoMm 3aBoje paBHa 0,7; Ha BTOpom -0,8; Ha
tpetbeM -0,9. KakoBa BepOsSTHOCTH TOT0, YTO B3ATOE CIIydyallHBIM 00pazoM wu3jaenue Oyaer
KA4eCTBEHHBIM?

[TpakTrueckas padota Ne 29.CnyyaitHas Benn4ynHa, €€ QyHKIUS pacpeeIeHHUs.
I[TIEJIb PABOTDI: HaxoIeHNE YUCIOBBIX XapaKTEPUCTUK TUCKPETHOMN CIIly4aliHOM BETUYHMHBI.

Xoxa paboTsl
1) IloBTOpEeHUE TEOPETUUECKHUX OCHOB (B Mapax, B3aMMOIPOBEPKA MO JINCTA B3aMMOOIIPOCa).
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e Yro Takoe ciyyaiiHas BennunHa? Kakas ciiydaliHasi BETMYMHA Ha3bIBACTCS JUCKPETHOM,
a Kakas —HenpepbIBHON?

e Yro Ha3bIBAIOT 3aKOHOM PACIIPEICIICHHS JUCKPETHOM cirydaiiHol BennuuHsl (JICB)?

e Yro Takoe psaja pacupenesieHuss? MHOroyrojabHUK pacnpeaeacHus?

e KakoBbl OCHOBHBIE UHCIIOBBIE XapPAKTEPUCTUKU CITYYaHON BEITMYUHBI?

e UYro Ha3pIBalOT MareMaTH4YeCKuM oxkugannem [JCB?

e Yro HazbiBatoT aucnepcueit JJCB?

e Jlns yero BBOAUTCS CpeHEKBaipaTuueckoe oTkiaoHenue JJCB?

2) Ilpumep TumoBoro pacyera: (BCcel TpymIoi, BMECTE C MPEIogaBaTeIeM)

3agayva: JlaHo pacnpenelieHMe AUCKPETHOW ciiydailHOM BenuuuHbl X. HaiiTu maTtemarudeckoe
0XKHMJIaHHE U CPEHEE KBAIPATUYHOE OTKIOHEHHE.

X -5 2 3
4

p 104 03 0.1
0,2

3) caMOCTOSATEIbHOE BBIIIOJIHEHHE TUIIOBOI'O pacueTa (CaMOIIPOBEpPKa 10 3TAJIOHY PELICHUs)

1. Jano pacnpeneireHue AMCKPETHOW ciydaitHo Benuuumubl X. Haiitu
MaTEMaTUYECKOE 0’KMJIAaHUE U CPEIHEE KBAIPATUUHOE OTKIOHEHHE.

x,]3 2 3 5

p, |03 0401 02

2. JuckperHas ciy4yanHas BEJIMYMHA X uMeeT  3aKOH
pacpeneneHus
X 0 1 2
P 0,3 0,5 0,2

Haittn nucnepcenio u cpeHee KBaIpaTUYHOE OTKJIIOHEHUE CITyYalHOW BETUYUHBI X.

3. Momnety noaOpacbiBaoT 1Tk pa3. CocTaBUTh 3aKOH pacrpeaeeHns clydyaitHon
BEJIMYMHBI X — YMCIIa BbINAJICHUs repoa.

[Tpaktuueckas padota Ne 30. 3akoH pacupeneiaeHus C1ydyaiHON BETUYMHBI
I[TEJIb PABOTDI: HaxoeHNE YUCIIOBBIX XapaKTEPUCTUK JUCKPETHOM CIIy4allHOM BEJIMYHMHBI.

Xon paboTsl
1) IloBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIPOBEPKA MO JINCTA B3aMMOOIIPOCa).

e Yro Takoe ciydaiiHas BeauurHa? Kakas cirydaiiHas BeIM4YMHA HA3bIBAETCS JUCKPETHOM,
a Kakasi —HelpepbIBHOMN?

YTo Ha3bIBAIOT 3aKOHOM pacIpeesieHus] TUCKPEeTHOU ciryyaiiHoi Benuunnsl (JICB)?
Yro Takoe psa pacupeneneHus? MHOroyrolbHUK pacpeaesieHus?

KakxoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CIIy4allHOM BETUYMHBI?

Urto Ha3pIiBatOT MaTemMaTuueckuM oxuganuem JICB?
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Urto HazwiBatoT qucnepcueit JJCB?

st wero BBogUTCA cpenHeKBaaparnieckoe oTkionenue JJCB?

2) Ilpumep TumoBoro pacyera: (BCei TpymIoi, BMECTE C IMPEIOAaBATEIIEM )
NeNel,7, 13, 19, 25.
1.Pemuth 3a1a4y Ha UCIIOJIB30BaHUE KJIACCHUECKOTO OIpe/IeJICHHs BEPOSITHOCTH:

l. N3 OykB cioBa «BEpOSTHOCTB» Hayran | 4. B ypue 6 OGenbix u 4 uepHbIX
BbIOMpaeTcst  oxgHa  OykBa.  Kakosa miapoB. M3 ypHBI BBIHUMAIOT OAMH
BEPOATHOCTb TOr'0, YTO BbIOpaHHas OykBa miap ¥ OTKJIAJbIBAIOT B CTOPOHY.
Oynetr: A-cormacHoi; B — rmachoit; C — OtoT map okazaics 6ensiM. [loce
OyKBa «0». 3TOr0 W3 YPHbI BBIHUMAIOT €IIe

onuH 1map. HailTu BeposTHOCTH
TOTO, YTO STOT IIAp TOXE OyIeT
OeIIBIM.

2. W3 ypHbI, conepkamieit 10 GenbIx mapoB u Bbpocarorca nBe Monersl. KakoBa
8 dYepHBIX, BBIHUMAIOT THOJpPSI  BCE BEPOATHOCTb, 4YTO 00€ MOHETHI
Haxonsmuecs B Hed mapel. Haiitu | 5. YIAIYT «PELIKON» KBEPXY.
BEPOATHOCTH TOTO, YTO BTOPHIM IO
nopsAKy Oy/IeT BBIHYT O€Jblii 1iap.

3. B nmnepBom smmke HaxomsTcs Imapel ¢ | 6. Bce natypanbnblie yucna ot 1 10
HoMmepamu oT 1 10 5, a BO BTOpOM OT 6 110 30 HamucaHbl HA OJIMHAKOBBIX
10. 13 ka)k70ro sIyKa BBIHYIU [0 OJJHOMY KapTOUYKax U MOJIOKEHBI B YPHY.
mapy. HalTh BepOATHOCTH ClERYIOINX ITocne TmarensHOro
COOBITHIA: NepeMenInBaHusl KapToOUYeK U3
A- cymMmMa HOMEpPOB BBIHYTHIX IIapOB HE YPHBI U3BJIEKACTCS OJJHA KapTOUKa.
MeHbIIIe 7; KakoBa BeposSITHOCTB TOTO, UTO
B-cymma HOMEpOB BBIHYTBHIX IIapOB paBHA YKCJIO HA B3SITONW KapTOUKe
11; OKa)KETCSl KpaTHBIM 57
C-cyMMa HOMEPOB BBIHYTBIX IIIAPOB HE
6onpmre 11.

3. Pemuts 3a/1a4y Ha MCNOJIb30BAaHUE KIACCHYECKOTO ONPEIEICHNS BEPOSITHOCTH:

7. UrpaneHas kocTh Opocaercs oauH pas. | 10. bpomiensl aBe urpaiabHble KOCTH.
HaiiTu BeposTHOCTD CIEIYIOMNUX COOBITHI: KakoBa BeposTHOCTH TOro, 4TO
A- nosiBieHue He MeHee 4 0YKOB; abCoNIOTHAsI BEIMYMHA BBIMABIINX
B- nosinenue ne 6osnee 4 0YKOB. OYKOB paBHa 2?

8. UrpanbHast KocTh OpocaeTcs ABa pasa. B norepee 1000 6uneros. U3 Hux
Haiitu BeposiTHOCTB TOTO, YTO 00a pasza nBa OwWieTa BBIMAJACT BBIMTPHIII
MOSIBUTHCS] OIMHAKOBOE YUCIIO OYKOB. 200 pyOneit, Ha 4 Owmnera -100

pyOneit, Ha aecsaTs — no 20 pyoiei,

11 Ha Tpuauate — no 10 py6inel, Ha

' OATHAECAT - 10 5 pyOned, Ha

naBectu — nmo 1 pyOunro, ocTanbHbIE

Oounetsl 6e3 Bbmrpeima. Kakosa

BEPOATHOCTh BBIUTPBINIA IO
owtery He MeHee S pyOmei?

0. Bpocarorcsa oqHOBpeMEHHO /BE UTpajibHbIC | 12. [Tpoun3BoiabHBIM obpazom

KocTd. HalTh BepoATHOCTH ClELYIOIINX
COOBITHII:

A- cyMMa BBINABIINX OYKOB paBHA 6.

B- npousBenenue BbIMABHIMX OYKOB PaBHO

BbIOMpAETCsl JIBY3HAUHOE YHCIIO.
KakoBa BEpOATHOCTH TOTO, 4TO 3TO
YHUCJIO OKAXKETC:

A-kpatHbIM 3;
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6.

B- kpaTHbIM 6;
C- xpatsbIM 50.

4. Pemmth 3a1a4y 1o TeCopeMaM CI0KCHUA U

YMHOXEHHS BEPOSTHOCTEH:

13. | B Amuke HaxoaaTCs MYTOBUIBI pa3inyHbIX | 16. B MarasuH IIOCTYIIHJIN
useroB Oenbix— 50%; kpacHbix — 20%; TEJIEBU30PBI, 60% KOTOPBIX
senenbix — 20%; cunux - 10%. Kakosa MoCTaBUjIO mpeanpustue, 25% -
BEPOATHOCTb TOrO, YTO B35Tasg Hayraj BTopoe u 15% - Tperbe. Kakxoma
IIYTOBUIA OKa)KETCS CHUHEr0 WM 3€JIEHOI0 BEPOATHOCTb TOTO, YTO KYIIJICHHBIN
1[BETA. TEJIEBU30p M3TOTOBJEH Ha MEPBOM

U TPETHhEM IPEIIPUSITHH.

14. | BeposiTHOCTD TOTO, 4TO CTPEJIOK, BepositHOCTB MOMaIaHus B
npousBeds BbICTpen BbIOMBaeT 10 O4YKOB, MUUIEHb JJI MEPBOTO CIIOPTCMEHA
paBHa 0,4; 9 oukoB -0,3 u, HaKOHEll 8 WU 0,85, a gma Broporo -0,8.
Menbie 0oukoB — 0,3. HailiTu BeposiTHOCTH 17 CrnopTcMeHbl HE3aBUCUMO JPYT OT
TOTO, YTO CTPEJIOK IpPH OJHOM BBICTpEIE Apyra  chenaad [0 OJHOMY
BEIOBET HE MCHEE 9 OUKOB. BbICTpeny. HaliTu BEpOSTHOCTH

TOTO, YTO B MUILIEHb MOMAAET XOTS
OBl OJTMH CIIOPTCMEH.

15. |IIpu 3anmcu  damMunuii  y4acTHHUKOB N3 konompl B 36 kapT Haymauy
COpPEBHOBaHMI, 00I1Iee YnCiIo KOTOphiX 420 BBIHMAETCSA OJHa. Kakosa
OKa3ajaoch, UYTO  HayalbHOM  OyKBOI BEPOATHOCTh TOTO, YTO Oyner
damuuit y 10 u3 HEX Ob1a «A», Y 6-«E», BbIHYTA [UKA WIH TY3?

y 9-«l», y 12-«O», y 5-«¥», y 3-«tO», y | 18.

BCEX OCTAIBHBIX (aMWIHMs HAYWHAIACh C

coracHoi. OnpenenuTs BEPOSTHOCTD, YTO

damuus  yyaCTHMKAa  HAYMHACTCS  C

TJIACHOM.

5. Pemnts 3a1auy 0 TeOpeMaM CIIOKEHHSI U YMHOKEHHS] BEPOSITHOCTEH:

19. | bpomena urpanbHas kocts. Haiitu | 22. KoHcynbpTanmoHHbIi ITYHKT
BEPOATHOCTb TOTO, YTO BBINAAET YHHMBEPCUTETA IOJIy4aeT MAKEThl C
YETHOE WJIM KpaTHOE TPEM YHCIIO KOHTPOJIbHBIMU paboTaMH U3 TOPOJOB A,
OYKOB. B, C. BeposTHOCTh MOJIyd4eHHs IaKeTa

u3 ropoaa A pasna 0,6, a u3 ropona B-
0,1. HaiiTu BepoOSATHOCTb TOrO, 4YTO
ouepeHOM makeT OyJIeT IMOJIy4eH Wu3
ropoaa C.

20. | Haittu BeposiITHOCTH TOTO, YTO W3 mepBoro mnpeanpusTHs MNOCTYIHIO
B35ATOC Haynady JBY3HA4YHOE YHUCIIO 200 npoOupok, u3 KoTopbix 190
OKa)XeTCsl KpaTHBIM JIH00 2, mubo 5, 73 CTaHJApTHHIX, a co BTOoporo — 300, u3
1100 TOMY u Ipyromy ' koTopelx 280 cranmapTHeIX. Haiitn
OJIHOBPEMEHHO. BEPOSITHOCTh TOTO, YTO B3fATas Hayraj

npobupka OyJIeT CcTaHIapPTHOM.

21. | B samukxe wumerorcs 30 mapos | 24. B wmacrepckoit nBa MacTtepa paboTaroT

Oemoro mBera W S5 uyepHoro. U3
AlUKa Haygady OepyT OJMH 3a
JIPYTUM 2 mapa. Haittu
BEPOATHOCTh TOTO, YTO o00a Mapa
OKaXXyTCsl YePHBIMH.

HE3aBHCUMO Ipyr oT apyra.
BeposiTHOCTE TOrO, 4YTO B TEYEHHH 4aca
MepBBIH MOTOp HE MOTpedyeT BHUMaHUE
Mactepa, pasHa 0,9, 11 BTOporo Moropa
3Ta BEPOSATHOCTh TOTO, YTO B TEYEHUU
Yyaca HU OJUH U3 MOTOPOB HE MOTpedyeT
BHHUMaHHUS MacTepa.

6. Pemmth 3aavy 1o TeopEMaM CIOKCHUA U YMHOKCHUA BCpOHTHOCTeﬁZ
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25. | Cryaent npumen Ha 3ader, 3Has u3 30 | 28. | Tpu crpenka HE3aBUCHMO JApPYyr OT

BOIIPOCOB TOJbKO 24. KakoBa BEpOATHOCTD apyra CTPEJIAIOT o LETIH.
cIaTh 3a4eT, €CJIU II0CJIe OTKa3a OTBEYaTh BeposiTHOCTh TIOmagaHus B LETb IS
Ha BOINPOC IMPENojaBaTesib 3aJaeT eIle nepBoro crpeika pasHa 0,75, nns
OJIUH BOIpOC? Broporo -0,8, mma tperbero — 0,9.

Onpenenuts BEPOATHOCTb TOTO, YTO
BCE TPU CTPEJIKA NONALYT B LIEIIb.

26. | BeposiTHOCTH TOrO, YTO B TEUEHUE OJHOTO B ypne 5 6enbix u 10 yepHbIX 11apoB.
paboyero AHS BO3HUKAET HEIMOJAIKa B W3 ypHBI BBIHMMAaeTCs OJUH wIap,
OTIPENICJICHHOM MEAULMHCKOM Tpubope OTMEYAEeTCsl €ro IBeT U  1Iap
paBHa 0,05. KakoBa BeposITHOCTb TOTO, 4TO | 29. | Bo3Bpamaercss B ypHy. [locne 3toro
HE MPOU30MIET HU OJHOM HEMOJAAKHU 3a 3 U3 ypHBI Oepercs eme OAWH Iiap.
pabouux aHs? Haiitu BeposiTHOCTH TOro, 4to o00a

BBIHYTBIE I1apa OYAyT OEJIbIMH.

27. | BeposTHoCTh TOTO, 4TO B JeTHIOW ceccuto | 30. | B ypHe 3 Oenbix U 6 4epHBIX IIapOB.

CTYJIEHT CHAcT TIEePBBI 95K3aMEH, paBHA N3 ypHBI BBIHUMAIOTCS Cpa3y JBa
0,8; Bropori -0,9; tperuit — 0,8. Haiitu mapa. HallTu BeposSITHOCTh TOTO, YTO
BEPOSITHOCTh TOTO, YTO OH CHACT TOJBKO 9TH Iapbl OYAYyT pa3HbIX IIBETOB.

HepBHﬁ JOK3aMCH.

7) CaMOCTOSTENIbHOE BBIIOJHEHHE THUIIOBOI'O pacyeTa (CaMOIpoOBEpKa IO 3TaJOHY
peleHus)

Bapuant | 3amanuwe | 3aganue | 3amanue | 3agaHue | 3ajaHue
1 2 3 4 5

1 2 8 14 20 26

2 3 9 15 21 27

3 4 10 16 22 28

4 5 11 17 23 29

5 6 12 18 24 30

Tema: MaTemaTndyeckoe MOJIeTMpOBaHKe. Pemenne 3a1a4 Ha ONTUMHU3ALUIO
(GYHKIIMHM OHON TIEpEeMEeHHOM

[TpakTrueckast padorta Ne 31. Pemienue 3aga4 Ha ONTUMHU3ALNIO QYHKIIMU OTHOMN
IEpEMEHHOMN
Ilens pabotel: (opmMupoBaTh yMEHHE NTPUMEHATH TpadUUYECKUl METOJl peHIeHUs 3aJauu
JMHENHOrO0 NPOrpaMMHUPOBAHUS.
Xox paboTsl
1) [ToBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, M0 OMOPHOMY KOHCIEKTY)

e Yro Ha3bIBAIOT 1I€JIEBOM JIMHEHHOM PyHKITHEH?

¢ YT0 MOHMMAIOT MOJI ONTUMHU3AIMEH 1IEeBON TMHEHHON QyHKIIHH?

e Kak HaxomdT onTuMaibHOE 3HAUEHUE II€JIEBOM JMHEHHONW (YHKIMM TpPHU 3aJaHHBIX

YCIIOBHSIX?

2) Ilpumep TUMoBOro pacyera: (Bcei rpymnmnoii, BMECTe C MPErnoiaBaTeseM)
1) Haittu ontumuzanmio ueneBod JuHeHHOM ¢yHKuuU: F=x;+Xy+1—min npu

2x,+x, <10
-x, +x,<6
x 20

x, 20

OrpaHUYCHUAX:
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2) CocTaBUTh ONTHUMAJBHBIN TJIAaH JOCTHIKEHUS MAKCUMAJIbHON MPHOBUIN OT peaau3aiiu
usnenuii BUmoB A u B. JlaHHBIE MPON3BOACTBA MIPUBEICHEI B TAOJIHIIE:

No 3anpoc ChIph, Hopma ceipes Ha 1 egquauAIly, KT
n/a Bun coipes P KT P I/I3§enne Ii) I/ISI[CJ'}III/IC B
1 Sy 15 6 7
2 S, 6 2 2
3 S3 10 1 6
[IpuObUIb OT peanu3anyy OAHOTO U3ENINS, 1.€. 15 20

[TpakTuaeckast paborta Ne32 . PenieHue 3ajaui  ONTUMAIBHOTO COUCTAHUS
MPOJYKIIMH HEKOTOPOTO HEOOJIBIIIOTO MPOU3BO/ICTBA.
Llens paboTel: (opMUPOBaTH yYMEHHE NPUMEHATH TpadUUecKUil METOJN pEUIeHUs 3aJauu
JIMHENHOT O TPOrpaMMUPOBAHMUS.
Xox paboTsl
1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, 0 OMOPHOMY KOHCIIEKTY)

e Yr0 Ha3bIBAIOT 11€JIEBOM JIMHEHHOM PyHKITUEH?

¢ YT0 MOHMMAIOT MO/l ONTUMHU3AIMEH 11E7eBOM JIMHEUHON QYHKIIMH?

e Kak HaxomdT onTHManbHOE 3HAYCHHE LEJIEBON JIMHEHHONW (QYHKIMHM TpU 3aJaHHBIX

YCIIOBUSX?

2) caMOCTOATENIbHOE BHINIOJHEHHE TUIIOBOTO pacueTa (CaMOIMpoOBepKa MO ATAJOHY PEIIeHHSs )

CocTaBUTh ONTUMATBHBINA MJIAH JOCTHKEHUS MAaKCUMaJIbHOW MPUOBLIN OT peanu3aluu
usnenuii BUoB A u B. JlaHHBIE TPOM3BOACTBA IPUBE/ICHEI B TAOJIHIIC:

No 3ampoc chIpbs, Hopwma ceipps Ha 1 eguHULY, KT
/a Bun coipes P KI' P I/ISEGHI/IG IE I/I3I[6J'}III/IC B
1 Si 12 6 9
2 S» 8 3 2
3 S3 10 1 5
[TpuGsLIb OT peanu3anuu OJJHOTO U3EHS, JI.€. 18 24

Jlureparypa.

OcHoBHas nuTeparypa:
Jlucnukun B. T. Matemartuka B 3a1a4ax ¢ pemeHusMu: yaebnoe nocodue / B T. T. JIucuukus,
. JI. Conoseituuk. 7-e uz., crep. — Cankt — I[letepOypr: Jlansb, 2020.-464 c. ObC Jlansb.

JononHuTenpHas TuTepaTypa:

Hanasu A. A. Marematuka: YueOuuk / A.A. JlagasH. - 3-e uza. - M.: ®opym: HUL] UTHOPA-M,
2021. - 544 c. OBC znanium
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