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1. O0mme nonoKeHus

KontponbsHo-onienounsie cpenctBa (KOC) npenHazHaueHbl Ui KOHTPOJS U OLIEHKU
0o0pa30BaTENbHBIX  JOCTHKEHUM  OOydarollMXCsi, OCBOMBIIMX HpPOrpaMMy Yy4eOHOM
mucruarinasl EH.01 DiaeMeHTsI BhICIIIEN MATEMATHKH.

KOC BKI104alOT KOHTPOJIbHBIE MaTepuaibl JUIsl MPOBEACHHS TEKYIIErOo KOHTPOJIS U
OPOMEXYTOYHOM  aTTectauud B ¢opMme auddepeHnupoBaHHoro 3auéra. Hrorom
I pepeHIIPOBaHHOIO 3a4€Ta ABISAETCS OLICHKA.

KOC pa3paboTanbl Ha OCHOBaHUU TOJIOKEHUMN:

OCHOBHOHM mpodeccuoHanbHOM oOpa3oBarenbHOi mporpammbl CIIO mo mporpamme
MOJATOTOBKH CIIELIMAJIMCTOB CPEHETO 3BEHA 110 CHEI[UATIBHOCTH

09.02.07 «MupopManuoOHHbIEe CUCTEMbI U IPOrPAMMHUPOBAHUE)»

nporpaMmbl yueOHoH AuctuiiuHbl EH.01 JjieMeHTBI BhIcHIed MATEMATHKHI

2. Pe3y.IIbTaTbl O0CBOCHMSA TUCHUIIJIMHBI, MOAJIC/KAIIINE ITPOBEPKE

Pe3yabTarsl 00yueHus OcHoBHBbIE
(OCBOCHHble YMEHUA, YCBOCHHDBIC noxasartreJjin
3HAHMS) OLIEHKH
pe3yJIbTaToB
Ymenus ITosnHOTA
BrInonHATE onepanuy HaJ MaTpULlaMH U peniaTh MIPOJEMOHCTPHUPOBAHHBIX
CHUCTEMBI JIMHENHBIX ypaBHeHUM Pemrats 3a1aum, 3HAHUU u yYMEHUE
WCIIOJIB3Ys YPaBHEHUS MPAMBIX U KPUBBIX BTOPOTO MPUMEHATh WX  TpHU
MOpsAKa Ha MIOCKOCTH [IpUMEHATE METOABI BBITIOJTHEHUN
I PepeHINAIBHOTO 1 HHTETPAIBHOTO MPaKTUYECKUX paboT

ucuucnenns Pemats nuddepennmansHeie
ypaBHeHus1 [1ob30BaThCsl HOHATHAMU TEOPUH
KOMIUIEKCHBIX YHCEJ

3HaHMA: Brmonnenue

OCHOBBI MAaTeMaTHMYECKOr0 aHajiu3a, JIMHESHHOM MPaKTUYECKUX padboT B
anreOpel W aHANUTHUYECKOW TeomeTpuu (OCHOBEI COOTBETCTBUH c
TG GEpPeHIMATEHOTO U UHTETPATHLHOTO MCUUCICHUS 3aJlaHuEM

OcCHOBBI TCOPHUU KOMIIJICKCHBIX YHCECJI

3. KommuiekTol KOC (cMm. Ipuiioxkennst)



Yka3zaHusi K OlleHHBAHUIO NMPAKTUYIECCKUX paﬁoT

OneHnBaHNE UHIMBHIYaJIbHBIX 00pa30BaTENbHBIX JOCTH)KEHUH 110 pe3yabTaTaM BBIIIOTHEHHUS
NPaKTUYECKUX pabOT MPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAI0H (Tabuia).

KavecTBeHHast OIlCHKA WHIMBHyaTbHBIX
[TponeHT pe3ynbTaTHBHOCTH .
00pa30BaTEeNbHBIX JOCTHKCHHIA
(TpaBWIIBHBIX OTBETOB) >
Oay1 (OTMETKa) BepOaIbHBINA aHAJIOT
90 - 100 5 OTIUYHO
80— 89 4 XOPOIIIO
70-79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEIILHO




Tema: @yHKUHUA 0IHON HE3aBUCHUMOM NepPEeMEHHOM.
INPAKTUYECKOE 3AHATHE Ne 1

IMocTpoenue rpapukoB peabHBIX (PYHKIHI C TOMOIILIO T€OMETPHUYECKHX
npeodpa3oBaHMId.

HEJIb PABOTDBI: ¢popmupoBarh yMeHHe cTpOUTH rpapuku GyHKIHUIH ¢ IOMOIIbIO
reoMeTpru4YecKnx npeodpa3oBaHuid.

Xoxa padoTbI:

1) IHoemopenue meopemuueckux ocnog:
1. aiiTeonpeniesieHue MOHITHS ()YHKIIHH.
2 Ilepeuncnure criocoObl 3a1aHus HyHKIUI.
3.IlepeuricnuTe OCHOBHBIE 3JIeMEHTapHbIC (DYHKIINH, UX CBOMCTBA U TPAPUKH.
4.Tlepedncnute reoOMeTpUIECKIE peoOpa3zoBaHust (yHKIUI.

2) IlIpumep munosozo pacuema: (6ceii 2pynnoii, 6mecne ¢ npenodasamenem):
[Toctpouts rpaduk GyHKIIMH, UCTIONB3YS T€OMETPUICCKUE MPeoOpa3oBaHMUS:
a)y=2sin(3x - 9

4

1.IToctpoum rpaduk OCHOBHON (YHKIIUH Yy = sin X.

2.Iloctpoum rpaduk GyHKIUHN Y = sin 3X, KOTOPBII 0Iy4aeTcs U3 MpeabAyIIero CXKaTHEM B
3 pa3za no ocu OX x ocu OY.

3. [Moctpoum rpaduk pyHxuu y = sin(3x - 7), KQTOPbIH MoJIyyaeTcs U3 MpeablIyIero

4

CIIBHTOM BIIPABO Ha 7.

4. TToctpoum rpacuk pyHkuun y = 2sin(3x - 9, KOTOPBIH MosTyyaeTcs U3 MPeblayIIero
nyreM pactskeHus o ocu OV ot ocu OX B 2 pa3za.

6)y=(x+2)° -1

B)y = 2x3+1

4) camocmonmenvbHoe bINOIHEHUE MUNOBO20 PACHEMA:
[TocTpouts rga(pmm (yHKIMH, UCTIONB3YsI FTeOMETPUYECKHE PeoOpa3oBaHUs:

1)y=(X732) +1
)y=2-%

2
3) y =3cos(x + g) -1
Tema: IIpenea ¢pynkuuu. HenpepbiBHOCTL PyHKIUH.

NMPAKTUYECKOE 3AHATHUE Ne 2
Haxosxaenue npenesa pyHKIMu ¢ NOMOIIBIO 3aMe4aTeIbHBIX NPE/IeIoB.

HEJIb PABOTDI: ¢popMupoBaTh yMeHHE HcCIeI0BaTh (DYHKINIO HA HEIIPEPBIBHOCTH, YMEHHE
BBIUNCIIATH NPECIIBI.
Xoxa padoThbl

1) IToémopenue meopemuueckux ocHog (6 napax, 3aumMonposepKa)

1.Yto moHUMAIOT MO/ mpeeaoM (PyHKIMN Ha OECKOHEYHOCTH?



2.UTO0 MOHUMAIOT MO IpeiesIoM (PYHKIIUU B TOUKE?
3.Kakast pyHKIMs Ha3bIBaeTCsl HEIPEPHIBHOM B TOUKE HA MPOMEXKYTKe X7
4.Kakue apudmeTnyecKue ornepanry MOKHO BIIOIHATH HaJ| IpeeaMu’?
5.Kak BBIUMCIIUTH MpeieN BO BHYTPEHHEH TOUKE 00JIaCTH OTIpeieIeHus JII00oH
3JeMeHTapHOU QyHKIUN?
6.Kakas ¢yHkuus Ha3zpiBaeTcsi 06CKOHEYHO Majiol (0eCKOHEYHO OOJIBIIOI) B TOUKE Ha
O6eckoHeyHOCTH?
7.KakoBa B3aMMOCBSI3b MEX/Ty OECKOHEYHO MAJIBIMKU U OECKOHEYHO OOIbIITNMHU?
8.KakoBBI OCHOBHBIE ITPUEMBI PACKPBITUS HeonpeaeaeHnoctei 0 - 0o, oo — oo, ?
9.Kakyro TouKy Ha3bIBalOT TOUKOM pa3pbiBa 1 pona?
10.Kakyro Touky Ha3bpIBarOT TOYKOM pa3psiBa 2 pona?
11.Kakyto TOUYKy Ha3bIBalOT TOUKOM YCTPAHUMOTO pa3pbiBa?
12.B uem cyTb uccrnenoBanus GyHKIMH HA HEMPEPHIBHOCTH?
13.YTo Takoe acumnroTa rpaduka GyHKIHH? KaKue CYIIeCTBYIOT BUbI acuMnToT? Kak
HalTH BEPTUKAJIbHBIE aCUMITOTHI? HAKJIIOHHbIE ACUMITOTHI?

2) Ilpumep munoeozo pacuema: (6ceii 2pynnoit, emecme ¢ npenooasamesiem)

1. UccnenoBath (QYHKIIUIO HA HETIPEPBHIBHOCTH B TOUKaX 1,2. OmpenenuTs XxapakTep pa3pbiBOB
x—2,x<0,

dynKIMY, ec oHU cymecTBYIOT. ITocTponTts rpaduk pynkmun. f(x) = €@x — 1)%,0<x < 2,
—x+3,x=2.

2. UccnenoBaTh PyHKINIO HA HEMPEPHIBHOCTh. ONpeAeuTh XapakTep pa3pblBOB HYHKIUH, €CITU

OHH cymiecTBy0T. Halitn ACHMIITQTEI rga(bmca (GyHKIHH.

@) f)=_" o) f)="""0

2x2+7x—4 x+4
3.Berancnute npeaens! GyHKIHA
x*—@m2+n’@x+mn m-x?—m-x+n
Dlim, g ——— 2) Mmoo e
BapuanT | m n
1 3 4
2 4 5
3 6 7

3) camocmosimeilbHoe 6blnOJIHeHUue munoeozo pacuema (camonpoeepka no smajiony

peuienus).
1. UccnenoBath (PyHKITMIO HA HETIPEPBIBHOCTH B TOUKax 1,2. OmpenenuTs xapakTep pa3pbiBOB
—x+1,x<-1,
(yHKIMHM, ecau oHU cymecTBYIOT. IlocTpouts rpaduk pynkiuu. f(x) = € —1, -1 <x < 2,
3, x> 2.

2. UccnenoBath (hyHKIHMIO HA HETIPEPBIBHOCTE. ONpeNeNnuTh XapakTep pa3pbiBOB (DYHKIIHH, €CITH
OHM cylecTByroT. Haiitn aCHMqTOTLI rpaduka QyHKIIHH.

a) fx) =_*7__,b) f(x) =
x +6x 7 x+7
3.Boruncnute npeaesns! GyHKIHHA
2 —en24n? :
1) llmx_)_ Qn-+n gx+mn
xX—m
2) 2) 11m mx?—m-x+n
X2R nx2—n-x+m-n

3 lim(, .., e




BapuanT | m n

1 8 9
2 6 4
3 4 3

Tema: udPepeHunajbHOe U HHTETPAJIbHOE UCUHMCIECHHE.

INPAKTUYECKOE 3AHSTHE Ne 3
Borunciienue npou3Boaubix GyHkuuii. [lpyMeHenne nMpou3BOAHBIX K pelIeHUI0
NPaKTHYECKHUX 3a/1a4.

Lesan padorei: [IpoBepuTh Ha MPAKTUKE 3HAHUE TIOHSATHSI TPOU3BOIHON (DYHKIIMU, TOHUMAHHE
FGOMCTqueCKOFO CMBICJIa HpOHBBOIIHOfI, YMGHI/IG HpI/IMeHﬂTI) X aJji peHIeHI/Iﬂ 3ajJa4, YMGHI/IC
HAXOJIUTh MPOU3BOAHBIC (DYHKIIHIA, YMEHHE HAXOJUTh IIPOMEKYTKH BO3pACTaHUS i YOBIBAHUS
(GYHKINH, SKCTPEMYMBI, TPOMEXKYTKH BBITYKIOCTH, TOUYKH TIepernda, aCUMIITOTHI (DyHKITHH,
NPUMEHSTH MOJTyYCHHBIC 3HAHUS TIPU MOCTPOCHUH rpaduka GyHKIIUU U UCCIICAOBAHUH (DYHKIHH 10
o01Iel cxeMe.

Xoa padoTsl

1) IToemopenue meopemuueckux ocHos (6 napax, 3aumonposeepka)

1.Yrto Ha3bIBAIOT MPOU3BOAHON QyHKIMH ¥ = f(X) B JaHHOI TOUKeXo?

2.KakoB reoMeTpu4eCcKHil CMBICI TPOU3BOTHON?

3.B gem 3akioyaercss pU3NUECKU CMBICT IPOU3BOJHOM?

4.YT0 Ha3bIBAIOT MPOU3BOAHON BTOPOTO MOPsiIKa U KAKOB €€ (PU3HMUECKUN CMBICH?

5.Kak HaiiTy mpou3BOJIHYIO CI0KHON QYHKIUU?

6. B uem 3akiroyaeTcst MpU3HaK BO3pacTaHUs U yObIBaHUS (QYHKIIMHU? IPU3HAK
CYILIECTBOBAaHMsI KCTpeMyMa?

7.Kak ¢ momol1p1o nepBoii pou3BOIHON Hccae10BaTh (PYHKIIMIO HA MOHOTOHHOCTb U
SKCTPEMYMBI?

8.Kak OTBICKMBAIOT 3KCTpEMyMbI (PYHKIIMHU C TOMOILBI0 BTOpO npou3BogHOi? [Touemy B
TOYKE MaKCUMyMa BTOpasi IPOM3BOJHAs OTPULIATEIbHA, & B TOUKE MUHUMYMa — II0JI0KUTEIIbHA?

9.B uem paznuyre Mexay HaX0XJICHHEM MaKCUMyMa U MUHUMYMa (QYHKIIUU U HAXOKJIECHHEM
ee HauOOoJNbIIeTr0 U HAMMEHBIIEro 3HaYeHU?

10. Kak umiercst HanboJpIliee 1 HAaMMEeHbIIee 3HaYeHUsT (PYHKIIMH Ha TAaHHOM OTpe3Ke?

11.Kax mo 3HaKy BTOpOW MIPOU3BOIHON ONPENENSIOTCS BBITYKIOCTh U BOTHYTOCTh KPUBOH ?

12YT0 Ha3bIBaeTCs TOUKOI Mepernda 1 KakoB MPU3HAK ee CyllecTBOBaHuA? B uem cocrout
MIPABUJIO HAXOXKJEHUS TOUKH meperuda’?

13.Kakoii cxemoil peKoMeHAyeTCsl MOIb30BaThCs MPU MOCTPOEeHUH Tpaduka GyHKIUN?

2) IIpumep munosozo pacuema: (6ceii zpynnoil, émecme ¢ npenooasameiem)

1. MccnenoBath (yHKIHMIO HA SKCTPEMYM, HAWUTH TOUKH Mepernda, aCMMITOTHI M TOCTPOUTh
rpadux.



Da)y =x% —3x2+4  6) f(x) ==x.

2x+3

2. HaiiTi HanGonbIee ¥ HauMeHbInee Ha oTpeske [0; 6] 3Havenus gpynkmun f(x) = x° —
9x*+ 15x — 16

3)camocmoamenvroe évinOIHEHUE MUNOBO20 pacuema (CamMonposepKka no IMaiony
peuienus).
1. UccnenoBarh GpyHKIMIO HA SKCTPEMYM, HAUTH TOYKU MIEPEeruda, aCUMITOTHI U TIOCTPOUTH

rpadux.
3,2 -1
a) y=- X +6x"- 9x+3 r) f(x) ==x

x+5
6) y=2x>+3x%- 1
B) y=- 2x%-3x%+1

2. HaiiTi HanGoubIee ¥ HauMeHblIee Ha oTpeske [m; n] 3Havenus Gpynkuun f(x) = ax’ +

bx*+cx +d
Bapuant a b c d m n
1 -1 9 48 5 -3 10
2 1 -18 105 -35 4 8
3 -1 -3 -45 6 -6 4

[NPAKTUYECKOE 3AHATHUE Ne 4
Haxoxaenue HeonpeaeJeHHbIX HHTErPAaJ0B Pa3JINYHbIMU METOAAMH.
HEJIb PABOTDI: 3axpenuTh HaBbIKM HAaX0XI€HUS HEONIPEAEIEHHBIX MHTEIPAIOB Pa3IMYHbIMU
CHoco0aMH.
Xoa padoTsl

1) Iloémopenue meopemuueckux ocHog (6 napax, 3aumMonposepKa)

1.YT0 sBIsIeTCS OCHOBHOM 3ajaueii MHTErpaJlbHOTO UCUUCIICHUS?

2.Kakas ¢yHKIMS Ha3bIBaeTCs MEPBOOOPa3HON JJIs TaHHON (PYHKIIUHU HA 3aJJAHHOM
npoMexxyTke? (mpumep)

3.B yem cocTouT OCHOBHOE CBOMCTBO NIEPBOOOPA3HOM?

4.Yto Ha3bIBaeTCs HEONPEICICHHBIM HHTETPaIoM?

5.Yem oTiMuaeTcss HEONpeeIeHHbI HHTErpal OT MepBOOOPa3HOM GyHKIMU?
6.Yemy paBHBI IPOU3BOAHAS U U depeHInal HeonpeaeIeHHOTo HTerpaa?

7.B yem 3aKkiIr04arOTCS MPABUIIO UHTETPUPOBAHUS BBIPAXKEHUS, COJCPKAIIETO
MTOCTOSIHHBIA MHOXKHUTENb?

8. B uem 3aKiII04alOTCs MPaBUIIO HHTETPUPOBAHUS alNreOpandecKoi CyMMbl (QyHKITHIA?
9. Uemy paBeH uHTerpai ot auddepeHnuana HeKoTopon GyHKIu?

9.B 4yeM cOCTOUT reoOMeTPUYECKHI CMBICI HEOIIPEICIIEHHOTO HHTErpaia’?

Kaxk u3 popmyn nuddepenmnupoBanms moaydaroT GopMyIibl HHTETPUPOBAHUS?



10. B ueM cOCTOUT METO/1 HEMTOCPEACTBEHHOT'O HHTETPUPOBaHUS QYHKITHI? (TpuMeEp)
11.Kak npoBepuTh, NpaBUIbHO JIM HaliJIEeH UHTErpan?
12.B 4em cOCTOUT METO MOACTAHOBKH IIPH HaXO0XKICHUH HEONPEeIEHHOr0 UHTerpaia?

(mpumep).

2) Ipumep munosozo pacuema: (eéceii zpynnoi, emecme ¢ npenooasameJiem)

3anganue. Hailtu HeonpeaeeHHbIN HHTETpal.

f("l'xn— ———+m-n-cosx)dx
mtlgyn+1
|t dx

Jm-xm-1—n).(xm—n-x+ 5)mndx

[ xn - sin(xn*+1 + m)dx

° J‘ (In x)" dx
mx
Bapuantr | m n
1 3 4
2 4 5
3 6 7
3ananue. HaiiTu HeonpeaeeHHbI HHTErpaJ.
. m-x"— __n__ ‘-
J( ey +m-n-cosx)dx
* [ dx
e [(m-xm1—n) (xm—n-x+ 5)mndx
e [ xn-sin(xmt1+ m)dx
. f (In )™ dx
mx
Bapwnant | m n
1 7 8
2 2 3
3 6 4




ITPAKTHUYECKOE 3AHATHE Ne 5
Broruuciienue onpeaeeHHbIX HHTErpaioB. IIpuMeHenne onpeae/ieHHbIX HHTEIPAJIOB B

NPAKTHYEeCKUX 3a1a4axX
HEJIb PABOTBDI: 3akpenuTh HaBBIKM HAXO0XKICHUS ONIPEACIICHHBIX UHTETPAJIOB, YMEHUE

HOPUMEHSATh UX JUI PELIeHUs 3a1ad.
Xox paboTsi:
1) IHoemopenue meopemuueckux ocnos:

1.4ro Takoe omnpeaeneHHbIi naTErpai ot Gpyukuuu y = f(x) o orpesky [a; b]?

2.B 4eM cOCTOUT reOMETPUUYECKU CMBICI ONIPEACIICHHOIO HHTErpaa?
3.B uem cocrout (pU3MUECKHII CMBICIT OTPEACIEHHOTO UHTErpana?

4.C noMOIIbIO KaKoil OopMyJIbl BEIYUCISIOT ONPEACIECHHBIN HHTETrpa?

5.KakoBbI OCHOBHBIE CBOMCTBA OMPEACICHHOIO HHTErpaja’?

6. KakoBa cxema perieHust 3a/1a4i Ha BBIYMCIICHUE TUTOMAIN (PUTYPHI C TOMOIIBIO
orpezeNeHHOro uurerpaia? (mpumep)

7. KakoBa cxema pemieHus (pU3HUeCKUX 3a7a4 C MOMOIIBIO OMPEIEICHHOTO HHTerpana?

(mpumep)
2) BBIYUCJIUTD IJI0IAAb PUTYPbI, OTPAHHMYEHHOW JTHUHHAMM:

Dy=x%y=0,x=-1x=1
2)y=x2—4x+5,y:0,X:0,X:4
3)y=x3,y=O,x=-1,
4)y =4 —x°, ocbro 0X
Sy=x%y=8x=1

3 Haiitm o0beM Tesa, NOJYYeHHOr0 TPH BpalIeHHH BOKPYr OcCH adcuuce
KPHUBOJIMHEHOH Tpaneuuu, OrpaHu4eHHON JUHUAMU:

1)y=x2+1,x=O,x=l,y=0

y=vx,x=1,x=4,y=0
4)BBINOJHUTH CAMOCTOSITEIBHO:
1)y=x2,y=x+ 1 u ocer0 OX
2)y=1-x%,y=0
Tema: MaTpuubl 1 onpeaeIuTe .

INPAKTUYECKOE 3AHATHE Ne 6
JericrBust Hax MaTpunamu. Haxoxnaenne o0paTHOM MaTpHIbI.

HEJIb PABOTbI: ¢ppopMmupoBaTh HaBBIKH BBHIMIOJHEHUS JEUCTBUN HAJl MATPULIAMU Y HABBIKU
BBIUMCJICHUSI ONIPEIEIUTENCH.
Xoxa padoThI



1) Iloemopenue meopemuueckux 0cHog (6 napax, 63aumMonposepKa No JUCHMAaM
eé3aumoonpoca)

2 H umep munoeozo pacuema. 8C€l72 nnoﬁ emecme ¢ npen aname eM
) Ipumep p ( Py » opecn (liozg ﬂzﬁ

1. BBINOJHATE JEHCTBUS HAJl MATPULAMH A=| 15 2|, B=
\

Uto Ha3bpIBalOT MaTpUIEH?

Kakue MaTpuiipl Ha3bIBAIOTCS MPSIMOYTOJIBHBIMU? KBaAPATHBIMU?

Kakue MaTpuiisl Ha3pIBalOTCS PaBHBIMU?

YTO Ha3bIBAIOT TJIABHOW JUArOHAJIbI0 MATPULIBI?

Kakas kBagpaTHas MaTpulia Ha3bIBa€TCs JUArOHAIbHON? HyJIeBON? eAMHUYHONU?
TPAHCIIOHUPOBAHHOW? TPEYTOJIbHONU? CTyNeHYaTon?

Kakue npeoOpa3oBaHusi MaTPHIIBI HA3BIBAIOTCS diieMeHTapHbIMU? Kak mpuBecTu
MaTpHUIly K CTylieH4aTomMy BUay? (mpumep)

UYro HazpiBatOT cymMMoii MaTpui? B uem coctout o0s3aTenbHOE YCIOBUE CYIIECTBOBAHUS
cymmbl Matpull? Kakumu cBoiicTBaMH 00JiagaeT cymma Matpuil? (mpumep)

Uto Ha3BIBAIOT MPOU3BEICHUEM MATPUIIBI HA YKCII0? (IpUMEDP)

Uro Ha3bIBalOT MpousBeAeHueM AByX MaTpull? Kak HaliTu mpou3BeeHUE ABYX MaTpuIl?
B yem cocTouT 00s3aTenbHOE yCIOBHE CYIIECTBOBaHUs ITpou3BeneHus MmaTpun? Kakumu
CBOMCTBaMHM 00J1aJlaeT Mpou3BeIeHUE MaTpull? (mpumep)

UTo Ha3BIBAIOT OMPEETUTENIEM KBAIPATHOM MATPHUILIBI? OMPEETUTEIIEM BTOPOTO
nopsika’? ompeaenuTeNIeM TpeThero nopsiaka? Kakumu cBoicTBaMu 001agaetT
OnpeAcIUTENb?

B yem cocTout MeTO TPEYroJbHUKOB ISl BBIYUCICHUS ONPEACTUTEINS TPETHETO
nopsiaka? (mpumep)

Uto Ha3pIBalOT MUHOPOM? alNTeOpanyecKuM JIOTIOJIHEHUEM JIEMEHTA ONpeIeIuTeNs?
(mpumep)

B gem cocTouT MeTO pa3inoKEHHUs MO JIEMEHTaM CTPOKHU (CTOJIO1a)

JUTSL BBIYMCIICHUS OTIPEACTTUTENS TPEThero mopsAaka? BeIciiero nopsaka? (mpumep)

6 4 3hC=l735

\
A+B-C;
3A+2C-6B
2. Breruucnurts MIPOU3BEACHNE MAaTPHILI:
y ol 2 (20
A=l3 7LB=lgg I
o)
-1 4 21 (26 —3)
2) 4=|3 5 1| B=[17 -1

3.

'}
\

-1

21 -1 |30 2)
Bremomnnure HeﬁCTBHH Haa MaTpulaMu:

3 21
4 -1 21 1 4 0f (1 0 4\1q|13 2 3)
5 3) -7 1 317 -3 5 4 2]
{4 1 2)| \-2 5 o)
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4. BerauciauTe onpeaeuTenb

-3 =2 1 2 -1 1 2 3 2 3 11 5
1) &, _¢ 2)@; ?) i@ A, 4 9 Y1 5 2
2 1 3 2

3) camocmosmenvhoe 6blnoIHEHUE MUNOBO20 pAcuema (CAMORPOEePKA NO IMATIOHY
peuienus).

(3 74) (1 02) (421)
1. BBbIIOIHHUTE ACHCTBUS HAX MAaTPULAMI: A=|15 2 B=lgs 3l C=l735 It
)
A-C+B
5A+3B-7C
Haiitu matpuny, oOpatHyto HailieHHOI
2. Buruyciuth IpousBeneHne MaTPULL:
fl _4%| i 13 '
A=l o 1B=la 5l
\ ) \ )
3. BeinonHuTe AEHCTBUA HA MAaTPULIAMMU:
341|(1 5 3 4) (1 8)|.41241‘1
+|5 01 31

215-{2—101

6412013JL1—4J\ )
4.  Bpl4ucauTe ONpeeInuTeNb:

-5 2 4 2 -3 3 2 -1
) e, & 261 70 I@ 3 86
2 0 1 1 1 5

Tema: Pemenne cucreM JTuHeHHbIX ajqreopandyeckux ypasuenuii (CJIAY).

ITPAKTUYECKOE 3AHSATHUE Ne 7
Pemenne CJIAY meronom TuHeiHOM aaredpsl.

HEJIb PABOTbBI: dpopmupoBaTh HaBBIKM pelIEHUs CUCTEM ypaBHeHU metojoMm Kpamepa wu
MetoqoM ["aycca.
Xoxa padoTsbl

1) Iloemopenue meopemuueckux ocHog (6 napax, 63auMonposepKa No JUCHAM
eé3aumoonpoca)

e Yro HaA3bIBAIOT MJIEMEHTAPHON CUCTEMOM JIMHEHHBIX allre0pandeckux ypaBHEHHI
(CJIAY)?

e Uro Ha3pIBaloT penieHreM aeMeHTapHoi CJIAY?

e B uyem cyts Metona Kpamepa mist perienns CJIAY? (mpumep)

e Cyrb metoga Kpamepa (Merona onpenennTeneit): IIIaBHbIN ONPeIeIUTENb

CUCTEMBI—>ONPEIIUTETN HEU3BECTHRIX—> popmymsl Kpamepa;

e B uewm cyts Meroza ["aycca ais pemenust CJIAY? (mpumep)

e Cyrb Merona [Maycca (MeTona mocneaoBaTeIbHOTO UCKIIOYEHHUSI HEU3BECTHBIX ): IPSAMO
XOJI: pacIIupeHHas: MaTPUIIa CUCTEMBI— dJIEMEHTapHbIE MPeoOpa3oBaHMUsI—>
TPEYroJabHBIA BUJ; OOPATHBIN XO/I: TPEYToJIbHAs CHCTEMa— TOCIeI0BaTEIbHbIE
MOICTAHOBKHU— HCKOMBIE ITE€PEMEHHBIE.
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2) Ilpumep munoeozo pacuema: (6ceii 2pynnoi, émecme ¢ npenooasamesiem)
1. Peuuumo CJIAY: a) memooom Kpamepa 6) memooom I'aycca
kx+ly+mz=n,
@x+qyt+rz=s,
tx+fy+gz =h.

Bapuanr | k L lm | n | p | qg | T | s t | f 19 | h
1 1 1 1 0 2 1 0 4 1 -1 -2 5
2 1 1 -1 -4 2 3 1 -1 1 -1 2 6
2 4 -1 2
2. BBIUMCINTB ONPEAETUTENb:|_ | 2 1
5 1 4
2 3

3) camocmosmenvhoe 6binoiHeHUEe MUNOGO20 pacuema (CAMORPO6ePKa NO IMAIOHY
peutenusn).

1. Peuwuumo CJIIAY: a) memooom Kpamepa 6) memooom Iaycca
kx+1ly+mz=n,
@x+qyt+rz=s,
tx+ fy+gz =h.

Bapuant | k l m n p q r S t f g h

4 1 1 -1 0 2 3 -2 |2 3 -2 0

[EEN

5 4 2 1 3 9

=
=
=
w
w
_
o

6 2 1 1 3 5 -2 3 0 1 0 2 5

MHNPAKTUYECKOE 3AHSATUE Ne 8
Pemenue CJIAY pa3iu4yHBIMH METOJAMM.

HEJIb PABOTBI: ¢opmupoBaTh HaBBIKM pPELICHUs CUCTEM ypaBHEHU MeTogoM Kpamepa u
MeroaoM ["aycca, MaTpuYHBIM* METOJIOM.
Xoa padoTsl

1) Iloemopenue meopemuueckux 0cHog (6 napax, 63auMonposepKa No JUCHAM
eé3aumoonpoca)

e Yro HaA3bIBAIOT HJIEMEHTAPHON CUCTEMOM JIMHEHHBIX allre0pandeckux ypaBHEHHI
(CIJIAY)?

e Uro Ha3pIBatoT penieHreM eMeHTapHoi CJIAY?

e Uro Ha3bIBaIOT OCHOBHOM MAaTPHIICH, PACITUPEHHON MaTPHIIEH, CTOIOIIOM CBOOOHBIX
YJIEHOB, CTOJIOIIOM HEU3BECTHBIX AnneMeHTapHoit CIIAY?

e KaxoBbl ocHOBHbIE MeTO/1bI petteHust CJIAY?

e B uem cyts MeTona Kpamepa amns pemenust CJIAY? (mpumep)

e Cyrtb merona Kpamepa (MeTona onpeaenuresneil): TIaBHbINA ONPeIeIUTeNb
CUCTEMBI—>ONPEICIUTEIN HEU3BECTHRIX— popmymsl Kpamepa;

e B uewm cyts Metoza ["aycca ans pemenust CJIAY? (mpumep)

e Cytp merona [Maycca (MeToma mocne0BaTeIbHOTO HCKITIOUEHHUST HEU3BECTHBIX ): TIPAMOM
XOJI: paclIMpeHHasl MaTpULla CUCTEMbI— dJIEMEHTapHbIe MpeoOpa3oBaHUI—>

12



TPEYroJabHBIA BUJ; OOPATHBIN XO/I: TPEYTroJIbHAs CHCTEMa— TOCIeI0BaTEIbHbIE
MOJICTAHOBKHU— HCKOMBIE TIEPEMEHHBIE.
e B uem cyrs MmaTpuuHoro metona pemenus CJIAY?

2) Ilpumep munoeozo pacuema: (6ceii zpynnoii, emecnie ¢ npenooasamesiem)
Peuwiumo CJIAY mampuunvim memooom
kx +ly + mz = n,
@x+qyt+rz=s,
tx+fy+gz =h.

Bapuanr | k l m n p q r s t f g h
1 1 1 1 0 2 1 0 4 1 -1 -2 5
2 1 1 -1 -4 |2 3 1 1|1 1|2 6
3 2 1 1 3 5 -2 |3 0 1 0 2 5

3) camocmosmenvhoe 6binoIHEHUE MUNOBO20 paAcuema (CAMORPOEEPKA HO IMATIOHY
peutenusn).

Peuwiump CJIAY mampuunvim memooom
kx+ ly + mz=n,
@x+qyt+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 -2 0

[EEN

-
-
-

5 4 2 1 3

©
w
w
=
o

6 2 1 1 3 5 -2 3 0 1 0 2 5

Tema: MHoKecTBa M OTHOIIEHHS.

ITPAKTUYECKOE 3AHSATHUE Ne 9
BeinosiHeHue onepanuii HaJi MHOKECTBAMMU.

HEJIb PABOTBI: ¢popmupoBaTh yMeHHe BHINOJIHATH ONEePaliiy HaJ MHOKeCTBaMHU.

Xoa padoTsl

1) Iloesmopenue meopemuueckux ocHo6 (6 napax, 63aumMonposepKa).
e Yro Takoe “00beAMHEHUE IBYX MHOXKECTB ?

Yro Takoe “nepecedeHre IBYX MHOKECTB ?

Yro Takoe “pa3sHOCTb MHOKECTB A U B”?

Uto Takoe “momoiHeHUE MHOXKeCcTBa A 10 MHOXKecTBa B”? Kakoe ero o6o3naueHue?

Yro Takoe “yHHBEpCAIbHOE MHOXKECTBO JUIsl JAaHHOU cucTeMbl MHOKeCTB ? [IpuBenuTe

MIPUMEPHI.

e Uro Takoe “mormoiiHeHne nagHoro Maoxkectna’’? Kak oHo o0o3Hauaerca? Ykaxure
nuarpaMmbl Ditniepa- BeHHa 11 o0beIMHEHUS MHOXKECTB A U B, iepecedeHust
MHOKECTB A U B, pa3HOCTH MHOXECTB B U A, pa3HOCTH MHOECTB A U B, 1ONOJTHEHUS
MHOKeCTBa A 10 MHOKECTBa B, TOMOIHEHNSI MHOXeCcTBa A.
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2) Ilpumep munosozo pacuema: (6ceii 2pynnoii, 6Mecme c npenodasamenem)

1. Jlans! cnenyromye napbl MHOXKECTB:
A=1{a;6;B;1; 0; €}, B=(a;B; 1; K);
3agaHue: a) HalAUTe JUIst KaXK101 mapbl MOAXOAIIEe YHUBEPCAIbHOE MHOXKECTBO;
0) cBA3aHbI JIM [TApbl OJTHUM U3 COOTHOLIEHMH: =, &, =;

B) HaliiuTe nepeceueHue 4 N B;
r) HaiauTe pasHocTh A \ B;

1) HaiauTe A U B;
€) U300pa3uTe KaXxIyro napy MHOXKECTB MPHU MOMOIIM Auarpamm Ditsiepa-BenHna.
2. IIpoBepbTe paBEHCTBO MHOKECTB:

a4 B=uUpNE;

6)B\A4=\B) N 4

B)(A\B)\C=(4\B)\ (C\B).
3) Vnpasicnenus (8 zpynnax, 63aumonposepka no IMaiony peuieHus)
1. Haiinute oObequHeHune, nepeceueHre, pa3HocTh MHOXKECTB A U B, eciu

a) A=]—o0; 7], B=[1; +oo|.

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

B) A=]—00; 0], B = [3; +oo[.

2. JlaHbl MHOXeCTBa: A — TYHOYTOJIbHBIX TPEYTOJbHUKOB, B — IPSIMOYTOJIbHBIX
TPEYroJibHUKOB, C — TPEYTOJLHUKOB C YIJIOM B SOO.HOCTpoﬁTe JUTA TAHHBIX MHOKECTB

auarpammy Ditiepa-BeHHa, BBIIEINB IITPUXOBKON 001aCTh, H300pakaroIyr0 MHOXECTBO (4 U
B c

3. S — MHOXECTBO TPaBUIIBHBIX MHOTOYTOJIBHUKOB, 7 — MHOXECTBO MPSIMOYTOJIFHUKOB. 13
Kakux (UTyp COCTOMT NepeceueHre u oo0bequHeHne MHOKeCTB S u 7. Kakue u3 ¢uryp,
M300paXCHHBIX HA PHC 9, MPUHAISKAT IEPECEICHUIO MHOXKECTB S 1 T, a Kakue — uX
00BeTMHEHHIO?

] gEy A

Puc. 9

4) camocmosmesnibHOe 6bINOJIHEHUE MUNO0B020 pacuema (CAMONPOBEPKA HO IMATLOHY
peuienus)

1. JIaHBI cIeIyIONIUE Maphl MHOXKECTB:

1) A={a;6;B}, B={a;0;B;T; 1};

2) A={r;n;e}, B={a;0;B};

3) A={e;mr}, B={rme}.

3ananue: a) HaWaUTe TS KOKIO0M Maphl MOIXOSIIEe YHUBEPCAThbHOE MHOKECTBO;
0) CBsI3aHBI JIM MApbl OJTHAM W3 COOTHOIICHUA: =, =, =';

B) HailniuTe nepeceyenue A4 N B;

r) HaiauTe pasHoctsh A \ B;

1) HaiauTe A U B;

€) n300pa3uTe KKAYIO Mapy MHOXKECTB IPU IOMOIIM TuarpaMm Jilnepa-Benna.
2. IlpoBepbTe paBEHCTBO MHOKECTB:

6)B\a=(1NpUB;
B) A\(B\C)=(4\ )\ (B\C).
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2)a) 4 U= N pUx;
6)B\A=( U BN 4,
B) (A\B)\C=(\O\(B\ Q).
6)B\A=NB)U 4.
B) (A\B)\C=\B) [l (4\0).

Tema: DileMeHTHI TeOPHH KOMILJIEKCHBIX YHCeJI.
INPAKTUYECKOE 3AHATHE Ne 10.
KoMmuiekcHblIe ync/ia 4 1eHCTBUSA HAl HUMH.

HEJIb PABOTDbI: ¢gopMmupoBaTh HaBBIKY BLITIOTHEHUS ACUCTBUI Hal KOMIJIEKCHBIMU YUCIIaMU B
anrebpanveckoi hopme 3amucH.

Xoa padoTbl

1) IToemopenue meopemuueckux ocHog (6 napax, e3aumonposepka).
e Uro Takoe MEHNMas enuHUIA? Kak BEIYUCISIOT CTETIEHH MHIMOM eTHHUIIBI? (TIpuMeED).

Kakoe 4mcio Ha3pIBaeTCs KOMIUIEKCHBIM?

Kakne koMIIeKCHBIE YHCIIa Ha3bIBAIOTCSY YHCTO MHUMBIMU, paBHBIMH, COHpH)KCHHI)IMI/I?

Kak reomerpuyeckn n300paxaroTcsi KOMIUIEKCHBIE yrcia?

Kak 3anuchiBacTcsi KOMIUIGKCHOE YHCIIO B alre0pandeckoii opme?

Kak BBINONHAIOTCA CII0’KEHHE , BRIYUTAHUE ,yMHOKCHNE KOMIUIEKCHBIX YHCEIN B alre0panyecKon

tdhopme? (ipumep).

Kak BBITIOJTHAETCSI JIeIeHNEe KOMILICKCHBIX YUCEIT B aJireOpandeckoi popme?(rpumep)

Uro Ha3pIBaeTCSI MOJYJIEM M apTyMEHTOM KOMIUIEKCHOro yucia? 3anumute GopMyIbl 1uis

MOJYJIsl U apryMEHTa KOMIUIEKCHOT'O YHCIa.

o Kak 3anuchIBaeTCs KOMIUIEKCHOE YUCIIO B TPUTOHOMETpUIECKOr Gopme?
Kak 3amucpIBaeTcsi KOMIUIEKCHOE YUCIIO B TIOKa3aTeNIbHON (popme?

e Kak BBHIIONHUTH TMEpeXoa OT anredpanueckod (OpPMBI  KOMILIEKCHOTO gucna K
TPUTOHOMETPHUYECKON? K TIOKa3aTeIbHON?

e Kak BBIIONHUTH IIE€PEXOA OT TPUTOHOMETPHUYECKOH (OPMBI KOMIUIEKCHOTO dYHMCIa K
anredpandeckoit? OT mokazaTenbHOH ?

2) IIpumep munosozo pacuema: (6celi 2pynnoil, 6Mecme ¢ npenodasamesnem)
1. Berauciuts i1276: j90. ;7651 [94861
2. BBINOIHKATD ACHCTBUSA B ajireOpandeckoi Gpopme 3amucu:
7-2i . . . .
a) ﬁ; 6)(6-i)(2+5i); B (7-2i)—(4+3i).
+ 41

3. 3anucaTh KOMILIEKCHOE YKMCJIO B TPUTOHOMETPHUIECKOM (hopMme:
a)z1 =7—7iV30) zz=—¥3+3]  B)z3=3i
2 2

4. 3anucaTh KOMILICKCHOE YKCJIO B ITOKa3aTeNIbHOM (opMe:

a)z1 = —5—5i6) z2 = —/3— i B)Zz3 = —3i
5. 3anucaTh KOMILIEKCHOE YKCIIO aireOpandeckoi B hopme:
4 41 3mi

a)z = 4(cos—3 +i sin?) 6)z="5e+

3)Cth00m0}lm€Jle0€ 6bINOJ/IHEHUE MUNO6020 pacuema (camonpoeepka no smajiony pemenuﬂ).

Bapwmanr 1
1. Beruncnaurs i

2. BeimonHuTh AeiicTBus B anredpandeckoil opme 3amucu:
M e (a+i)(2-2i) ) (-6+2i)+(-6-2i)
3i-1

3455, i7960' i52081' i1232
) ) ) .
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3. 3anmcarh KOMIUIEKCHOE YUCIIO B TPUTOHOMETPHYECKON (opme:
a) z1 = 3V2 + 3iV/2 0)z; =—1+i B)zz=-I
4. 3anucath KOMIUIEKCHOE YKCJIO B TIOKA3aTeNbHOM (popMe:
a) z1 =3 —V346) z, =8 — 8i/3~ B)z3 = 2i
2 2
5. 3anucaTh KOMILIEKCHOE YHCIIO anredpandeckoii B hopme:
5 51 2mi
a)z = 3(cos— + isin?) 0) z=5e 3

Bapwmanr 2

1. BerauciauTs i
2. BBINOIHKATD ACHCTBUSA B allreOpandecKoi popme 3amucH:

9279 6)(5-4i)(3+2); ) (3+5i)—(6+3i)

4 + 5ij

3. 3anucaTh KOMILIEKCHOE YKHCIIO B TPUTOHOMETPHICCKOM (hopMme:
a)z1 =V3+i6)z; =2V2—-2iV6  B)zz3=7i
4. 3anucaTh KOMIUICKCHOE YKCJIO B TTOKa3aTeIILHOM (opMe:

17185; iZO; i9863; 8618

a) z1 = —3V3i+ 3i6) z2 = 2+ 2i B)Z3 = —5i
5. 3anmcats KOMITIIEKCHOE YHCTIO anredpandeckoi B hopme:
7 7 11mi

a) z =8(cos—, +isin;) 6)z=2es

Tema: BepositHoCTh. Teopema cji0:keHUs] BEPOATHOCTEN.
IMPAKTHYECKOE 3AHSTHE Ne 11.
Pemenue kaaccu4eckux 3a1a4 Ha onpe/iesieHre BEPOATHOCTH COOBITHS.
HEJIb PABOTDI: peuienne BepoSATHOCTHBIX 3a]1a4

Xoa padoTsl
1) Iloémopenue meopemuueckux ocHog (6 napax, 63auMonposepKa No JUCHAM
e3aumoonpoca.

e Uro Ha3bIBAIOT BEPOSATHOCTHIO COOBITHS A? (KJIacCHYECKOe ONpeeNICHUE BEPOSTHOCTH).
Kakumu cBoiicTBaMu 001a1a€T BEPOSTHOCTH?

e Uro Ha3bpiBatoT cyMMoii coObiTuit Au B? Kak HailTu BEpOSITHOCTh CYMMBI IBYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITHI?

e Kakue coObITHSI HA3BIBAIOTCS HE3aBUCUMBIMH? 3aBUCHUMBbIMU? Kak HaliTH BEpOSTHOCTh
MIPOU3BEICHUS ABYX HE3aBUCUMBIX COOBITHIA?

e Yro0 Takoe yciioBHast BEpOIATHOCTH? Kak BEIUHCIUTE BEPOSATHOCTH COBMECTHOTO
MIOSIBJICHUS IBYX 3aBHUCUMBIX COOBITHIA?

e [lo xakoii cxeme pelaroTcs 3aJa4K Ha MOJHYI0 BEPOSITHOCTh?

2) ITpumep munoeozo pacuema: (éceii 2pynnoii, 6mecme ¢ npenooasamenem)

1. B marasuHe BBICTaBJICHBI JJIs1 IPOAAKHU 24 U3eNus, Cpear KOTOPhIX 8 U3aenuit
HeKadecTBeHHBIC. KakoBa BEpOSITHOCTH TOTO, YTO B3STHIE CIIYIaHBIM 00pa3oM 2 u3nenus OyayT
HEKayeCTBEHHBLIMH ?

2. Ha c6opouHOe mpeanpusTue MOCTYIHUIN OJHOTUITHBIE KOMILJICKTYIOIIHNE C TPEX 3aBOJIOB B
kosnuectBe: 30 —c mepBoro 3aBoaa,20 — co BToporo, 50 — ¢ Tperbero. BeposTHOCTh
Ka4eCTBEHHOI'0 U3TOTOBJICHUS U3/IEJIUI Ha IEPBOM 3aBoje paBHa 0,9; Ha BTopom -0,7; Ha
TperbeM -0,7. KakoBa BEpOSITHOCTb TOTO, UTO B3SITOE CIIy4aifHBIM 00pa3oM mu3jeine Oyaer
KAueCTBEHHBIM?
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3) camocmosmenvhoe 6blnoIHEHUE MUNOGO20 pAcuema (CAMORPO6EPKA HO IMATIOHY
peuienus)

1. B mara3zuHe BbICTaBJICHBI ISl MPOAaXu 18 u3aenuii, cpeau KOTophIX 6 u3aenuit
HeKadecTBeHHbIC. KakoBa BEpOSITHOCTh TOTO, YTO B3SThIE CIIYIalHBIM 00pa3oM 3 uznenus OyayT
HEKa4YEeCTBEHHBIMU?

2. Ha cObopouHOe mpeanpusTie NOCTYIIIN OTHOTHITHBIE KOMIUIEKTYIOIINE C TPEX 3aBOJIOB B
Kosim4ecTBe: 35 —c mepBoro 3aBoza,35 — co Broporo, 30 — ¢ Tpersero. BepostHOCTh
KaueCTBEHHOT'0 U3TOTOBJICHUS U3/IeNIMi HA IEepBOM 3aBoJie paBHa 0,7; Ha BTopoM -0,8; Ha
TpeTheM -0,9. KakoBa BEpOATHOCTBH TOTO, YTO B3SITOE CIIy4aliHBIM 00pa3oM u3jaenue Oyaer
KaueCTBEHHBIM?

Tema: CnyyaiiHas BeJIMUMHA, ee PYHKIMA pacnpeeseHus.

INPAKTUYECKOE 3AHATHE Ne 12
Pemenue 3a1a4 ¢ peajbHbIMH JMCKPETHBIMH CJIYYAaHHBIMH BeJIMYMHAMM.

HEJIb PABOTDI: Haxo:kaeHne 4YMCJI0BbIX XaPAKTEPUCTHK JUCKPETHOM CJIy4ailHOM
BeJIHYHHBI.

Xox padoTsl
1) IToemopenue meopemuueckux ocHos (6 napax, 63auMonposepKa no 1UCMam
63aumoonpoca.

e Uro Takoe ciayyaiiHas BennunHa? Kakas ciydaiiHas BEIMYHMHA HA3bIBAETCS TUCKPETHOM,
a Kakas —HempepbIBHOM?

YTo Ha3bIBAIOT 3aKOHOM pacHpe/eNeHus TUCKPeTHO! ciryyaiitHoit Benuunnsl (JJCB)?
Uro Takoe psa pacnpenenennsa? MHOTOyroinbHHUK pacipeieaeHus ?

KakoBbl OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKH CITy4ailHOW BETUUUHBI?

Uto Ha3pIBalOT MaTeMaTHIecKuM oxkuyanuem [[CB?

Yro naszeBaroT nucnepcuei JJCB?

Jlg yero BBOAUTCS CpeHEKBaApaTHuecKoe oTkiIoHeHue J{CB?

2) ITpumep munosozo pacuema: (éceii 2pynnoii, 6mecme ¢ npenooasamenem)

3anava: [laHo pacnpeneneHue TUCKpEeTHON ciydaiiHoi BenuuuHbl X. Haiitn MaTemaTnueckoe
0’KMJIaHHME U CpeAHEE KBAIPATUYHOE OTKIOHCHHUE.

Xi -5 2 3
4

p: |04 03 01
0,2

3) camocmoamenvhoe 6blnoIHEHUE MUNOBO20 paAcuema (CAMORPOEePKA NO IMATIOHY
peuienus)
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1. laHo pacrnpeneneHue TUCKPETHOM ciiydailHoi BennunHbl X. Hailtu
MaTeMaTHYECKOE OXKHIaHNUE U CpeHee KBaAPaTHUHOE OTKIOHEHHUE.

xi|-3 2 3 5

pi 10,30,40,10,2

2. JuckpeTHas ciy4aiiHas BEJIMYUHA X  UMeEeT  3aKOH
pacnpeneneHus
X 0 1 2
P 0,3 0,5 0,2

Haittn nucnepenio u cpegHee KBaipaTUYHOE OTKJIIOHEHHUE CIIyYalHOW BEJIMYHHBI X.

3. Monety noa0pacsiBatoT 1Atk pa3. CocTaBUTh 3aKOH pacIipe/ie]ICHHs CTy4yaiHOM
BENMYUHBI X — YHCJIa BBITIaJIeHUs repoa.

st peanu3anuu mporpaMmbl OMOIMOTEYHBIN (OHIT 00pa30BaTENLHON OPTaHU3AIIH
JIOJKEH MMETh TIeYaTHBIE W/WIIH AIIEKTPOHHBIE 00pa3oBaTelbHbIC U HHPOPMAITMOHHBIC
pecypcesl,

pEeKOMeH1yeMble [l UCTIOIb30BaHUs B 00pa30BaTEIbHOM MPOLIECCE.

OCHOBHBIE UICTOUHUKU:

1. I'puropreB B.I1. DneMeHTsI BhICIIEH MaTeMaTHKH: YU€OHUK JUIsS CTYACHTOB CPETHUX
npodeccuonanbHoro oopaszosanus/ B.I1. I'puropses, FO.J1. [lyounckuii, T.H. CabypoBa. —
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