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1. IIBJII,I OCBOEHVIflIUICI\I{IIJII4Hbr

I{elr ocnoeHrrfl ruc lrrrJII{HbI <Teopur Bepo-f,THocleil vi MareMarr4qecrar crurr4c'Inlr.a) - 
HayrrHoe

fiurrx co6rrru.sx pr BeJII{LI[Hax, a ral(r(e o MeroAax lrx zccneAlBanrrs.,npeAcTaBneFrrre o cnyq
3HAKOMCTBO C OCHOBHbIMI,I

Aucqunruna
OnOfI ronroroBKr4
rex.Hrrr(a). llpepernu:urrr
aHanr43.

o.4eJrrMr4 I4 MeTOAaMrr M OAenI{pOB aHI{t CTOXaCTI,IqeCKI4X CI4CTeM.

3aAa.ru:
. ycBoI4TL M r KoruqecreeHHofi oueHKLI cry.rafiHrrx co6r,Irrzft I4 BeruqI4H;
. OBJIANETI, AAMVI CT ATLTCTI4IIECKO| O AHUIU3A\

. Hayql4Tbcg c Aepx(arenbHo r.rHTeprrperl4poBam SopuamHble pe3ynlrarbl.

., MECTO Ar4CUr4rrJrr{HbI B CTPyKTyPE OrIOrr BO

(T BeporrHoctefi u MareMarIaqecKatr crarr{crlIKa) orHocl{Tcs K 6a3osoit vtactu
poB no HanpaBneHraro 2 8. 03 

" 
0 1 . < HauorexHoJlorI4lr I,I MlrKpocl4creMHa.f,

crlr4rrJrr4Hr,r'. rurteirvas. ame6pa, IvfareMarurrecrufi aHuuIIr3, Qynxqzona:mHrrfi

J. TIJIAH PYEMbIE PE3YJIb TATbI OB YIIEHI,Ifl fI O AI4CUI4TIJII4HE

fhaunpyenrsre IIbTATb] ooyr{eHl4{ no AI4cIII4ltIJIIrHe, COOTHeCeHHbIe C nnaHI,Ip'FeMbIMI4

JIbTATAMI4 OCBOEHI4S OT
fl.naulrpyeurre pe3yJrbrarr,r o6y.lsttrt no AHcuHnJllrHe,

xnpaKTepfi 3yroulH e 3Ta tr br $opl,t upona u un KoM nerer uu ii
H OCBOeHyT KOMneTeHUHll

Koa {ropnnpyemr,tx

3saru reopmo neporruocreii u MareMarl4alecxylo
CTEITI'ICTHKY,

Vrreru r4cnoJr63oBarb MareMarr4qecKl4e

r,rHlcrp)MeHTalb Hr,Ie cpeAcr Ba In fl o6pa60rxa, a]l]iaIrw3a

r.{ cr4creMa'rn3ar\vv uuQopltaquu rro reMe
Irc0JIeAoBaHIr.{,

Bragers MeroAaMI4 TeopHI4 eepoltroc'rei r.t

uateuatnqecroil crarrrcrrrKr4 rr, KpoMe roro,
Ha'/qHTbct CoAep)I(aTenLHO l4HTep[peTl4poBaTb
r!opv an rurre pe3ynr,rarbr.

OIIK-1. Cnoco6es KoHcvlb
LicroJrb3oBarb 0y HAartaenra-rr

o6lacru MareMarrrqecKof o aH

KoM[JreKcHoro l.r rpyuxuuouan

Bepo[THocTe14, MaTeMaTtIrIecK

cny.IafHblx npoueccoB, r{ucne

Teoperl{qecKofi laexaHLrxn g tt

AerTeJrr,HocTI4

AJITEODbI. AHAJIIITIqECKOII IEO

4uQrpepeHqnalrnofi
4uQrpepenqnaJrbHbrx ypaBHeH

MATCMATI4KI4 I4

ro aHaJrr43a

CTATI{CTI,IK],I II
I,IX METOAOB,

ccI,toHa,TbHou

14 I4 TOTIOJ]OILII4,

ft,4ucxperHoii
14 JrOr[Kr4, Teopr4fl

r{acrnqsoe

3sars qr.rcJroBbre xapaKTepr4crr4Kvr vI pacnperlereHl4fl
cr;l.raiinrrx BeJrlrtrprH; oIIeHKy napaMerpoB
pacflpeAeJreHuft; lponepxy crarlrcrlrqecxllx lI4[ore3;
oclfoBbr perpeccr{oHHofo aHanv3a; craTHcTriFIecKne

MeroAbt; ' MeroAbI cl{cTeMHofo aHaJrvr3a.

Ymeru oocraBJlrrb cxeMLI Antr nponeAeHl,{s

3K0nepr.{MeHrarbHr,rx uccre4onaHufi; o6pa6atrnarr,
aHilJrr{3r4poBaTb, [peacTaBnqTL 14 o$oprurnarl
pe3ynbTaTbl 3KcneprrMeHTaJrbHbIX uccte gonauun;

BlaAerr xapaKTeprrcrr{K; HaBbrKaMr4 BbIrroJIHeHtat

lr:rvrepenrzfi, o6pa6orru AaHHbIX I,I3MepI4'I'erbHbIX

uat5nroAeHafi, nonfreHrrr pe3yJrbraroB nsuepeHufl a
orIeHKr4 florpellIHocrefr; coBpeMeHHbIMI4 MeroAaMI4 14

CpTIACTBaMII It3MepeHLIlI, nOBepKn II KOHTpoJlfl c

14c n or b3o Ba H r4eM l,IHQopM aul,IoHHr,rx crrcTeM

OIIK-3. Cnoco6en rpoBoAr,rr
31(CIIED I,IMEHTAJIbHbI C

H3MepeHr4f , o0pa0aTblBaTb I,I

nonyqeHHbre AaHHbre c y.Iero
MeTOAOB rr Cp9ACTB Jra3epHbrx

nsuepeuufr

cnerrratllrxn
IIEAOBAHUII

9acta-ruoe

t{acraqnoe 3Hars: tfru:uuecxue Ir MareMarrlrrecKr4e 3aKoebl 14

MoAenIr tpurzvecxux flpoueccoB, ne)Kanllrx B ocHoBe

np u HIIIzn oB gefictyt'tt o6r e Kros HaHorexHoJI o rlll4 It
Mll KpocncreMnoil rexuur<n;
Ymeru : peluarb 3a!.a-uu, r4cnoJlb3oBarb

MareMaruqecrr.rft annapar 14 qI4cJIeHHbIe MeroALI

Ko MrrbrorepHoro MoAenr{poBaul{fl o6bexroe
HaHorexHoJloruu Ii MllKpocucreuuofr TexHHKH;

BLlagerr: MareMarI{rIecKIrM arllaparoM 14 MeroAaMu
KoMflbrcTepHr,rx rexgolornfi Mfl MoAeJII4poBaHI4t

o6nexroe HaHorexHoJrofrrr4 r.r Mr4KpocncreltHoE

IrtK-1
Cuoco6eH upoeo4r,rru tpu:
MOAeIHpOBaHr4e r{ConeAyeMbr

HaHorexHoJIoruu u o6texrou
MrrKpocucreMuoi rexHur<u c

co BpeMeHHbrx KoMrlblorepHbI

MATEMATI4qECKOE

lpoqeccoB

b3OBAHI4EM

TEXHOJIOTI4II



Tpy,qoennrcocrb ,unc

oEbEM Id CTPyKTyPA,4tr{CUUilJII4HbI

rrJrr,rHbl cocraBrr.fier 5 ga.IerHsIx eAHHIaIL l80 .racoe.
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F
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Bu4sr yre6noii pa6orr,r, Br(JnorrArl
cAMocroqrelbrryro pa6ory cryaeHToB

n rpyAoeMr;ocrr, (n uacax)

O6r,eu
yue6Hoii
pa6orst,

c

npHMcHeHue
M

rilrTepaKTuB
Hbtx

MCTOAOB

(n vacax /
o/"\

Oopvrr,r
TCKyluero
KOlrTp0Jrrl

yclreBacMocril
(no ileoau.M
curecnrpa)

{roprra
ilpoMexyTorrHo

t{

ATTeCTrrUHrt

(nO ceJv(,cmp)

F

6

F
\o

F

O
(-)

I 3"nerrleHrapuaq reoprl
BepoflTHocrefi

I

llpegver
BeporrHocrefi.
Beporruocruar r

3KCIIep].rMeHTa C KOH

tII4CJIOM IICXOAOB.

)opI/IIj

oAenr,
IIHI,IM

J t-2 4 4 5 4 (so%)

2

Hercoroprte, oTJII4TIHI

KJIaCCnqeCKO[, MOAe

pacnpeAeneHr4rr

(6unonav ualruoe,
reoMeTDr4qecKoe n trD\

eoT
tv t4

're)

3 3 2 2 5 2 (s0%)

3

Ycrosnas Bepo.rl

Qopvyna Bafieca, anpr

v arrocTepl
BeporrHocrb, s(
[onHofi Bepofl'r

He3aBuchMble co6btTu,

rocTb,
opHat
opHaq
lMyra
{ocrI,I,

J 4-5 4 4 5 2 (s0%)

4

flpocrue cJry^

BeJraqHHbr (c KoH
qI4CJIOM 3HAT

t{ucroebre xapaKTepr
HepaseHcrso r{e6slure

rfrHbre
qHbIM

)H:1li4),

)T14KII.

a.

3 5-6 2 2 5 2 (s0%)
Peftrnsr-

KOHrp()nb I

5

Cxeva Eep
flpe4eruurre reopeMbr
3aKoH 6oltunx
JloKzlJrbHafl nPeI
reopeMa, prHrefp

npeAe,,rbHarl T

Myarpa-Jlauaca, r
flvaccoua.

ryrnII.

IACeJI,

JIbHA'
II,HA,fl
opeMa
opeMa

3 1 2 2 o 2 (s0%)

6

Oqenxa BeporrHocrl4
B CXEME Ee
(Heclreuleuuar
eQQexrunnan, HepaE

Pao-Kpavepa,
-IlOBEDATEIbH}'IE UHTEE

'crexa
FryJUIH

,HCTBO

raJrbr )

3 8 z z 5 2 (50%)

2 C.nvqa fi usle Berur{ r.t r bI

7

Arcnorurarnxa KorMol
tr4:rraepl.rvrre npocrpaH
Cnoco6rr 3

BepoflTHocTHbIX Me

r43Mepr,rMbrx npocTpa.
O6uee orpe/r

)poBa.
ITBA.

TAIiUA
HA

cTBax"

JIEHIIE

3 8-9 2 2 5 2 (s0%)



cJIyqaiiHofi Berrtltr r4Hbr.

8

I4Hrerpal Jle6era. (

oI]peAeneHr{e

MATCMATI4TICCKO|O O)KI

rr ero cBoftcrna (reop
HepaBeHcTBax H

npeAenbHbrx nepexoAi
3HAKOM MATEMATI4q

O)KI,IAAHI,{fl)

6uee

IAHI4f
MbI O

o

a noA
cKofo

a
J 9-10 2 2 5 2 (s0%)

9

Vclonurre BeporrHo(
ycnoBHbre MaTeMaTlr
o)l<v\aHwfl oTHoctI'
o -arrre6p,

fnu
ecKlle
eJrbHo

J ll 2 2 5 2 (50%)

l0

Pacupe4eleuua cnyq
BEJII4TII,IH: QI
pactlpeAer9Hlr.q, rrJro'

pacnpeAeJreHr4fl

oAHOMepHOM

MHOfoMepHOM Cn)

HoprilzurrHoe DacnDene

L[rtrrx
{KUI4rl

HOCTb

(n
KI

-raax).

tEHI,IE

J t2 2 2 5 2 (50%) Pefirunr-
xoHrpolr, 2

ll
flpovr:eo4nqre
xap a KTep I4cTr4rrec Kr4e

0yunqltz.

L4

J l3 2 2 5 2 (s0%)

I2

I{eurpanruar rrpeA(

TeopeMa AJrr He3aBr4

oAuHaKoBo pac[peAen
cl\nrafi urtx BeJIarlIrH.

rlbrlaf
14MbIX

HHbIX
t4 z 2 5 2 (s0%)

3.neuenrur
MareMarldqecKoii
cTaTncTHto.l

l3

OcuosHete noHqrt4t H I

uatelrarugecxoft
CTATI4CT14KI4.

Brr6opr<a, 3Mrrr.rpn

Qyuuurr pacrpeAeJre

SMTI4PI4IIECKI,lE MOMEHI

lAaq14

ecKat
T4A T1

,I.

J l5 2 2 2 (s0%)

I4

3aAa.{a orleHr
Hel43BeCTHbIX napat
pacnpeAeJreHur. flocrl
ToqeqHbtx a I4HTepBa

oueHoK.

SAHLIfl

erpoB
JEHil E

tbHbIX

J I6 2 2 5 2 (s0%)

l5
3aAaqa crarr.icrlrr
npoBepxr4 rrr
Kpnreouu couraclrfl

)cKoLl

IOTe3. a
J l7 2 2 5 2 (s0%)

t6
KoppenrquonHo-
peIpeccIIoHHbIe 3aAarrr

a
J t7-lB 2 2 5 2 (s0%)

Pefi'rursr-
xouroon,3

Elcero sa 3 cevrecrp 36 36 81 36 (s0 %)
3x:alureu

(21\

hroro no .qacrru nJrr{He 36 36 B] 36 (so %)
3rcsalu{eH

(21\

Paeqe,u 1. 3lerrleur:
Tena I-2. llpe4v

pocTpaHcTBo 3neMeHTap.

Ho)r(ecrBaMrz. llon.srrae H

epOgTHOCTH&f, MO.{€JIb 3Kr

)3BparrleHrrr, ynop.rr.4or{eH

pocTpaHcTBa sneMeHTapH
laxcserra-Eolsquaua, r

;IHr{MaHr{eM m rrrapoB r43

)o4eprnanue JreKqr{oHHr,Ix 3 aHsrlitfi tt o Arrcq[rrJrr{He

pHaq Teopuq BepoqTHocTeft
)T Teopr4pr Bepo-sTHocTefi. flo,crpoeHue BeporTHocTHoro npocTp,aHcTr
rbrx r4cxoAoB, BeporTHocTHa.s znTeprrpeTaurrs MHo)r(ecTBa 14 orrepaur4ia H

)coBMecTHbrx co6brTr4fi. Hercoropl,re KJraccr4qecKze MoAenr{ 14 paclpeAeneHr
rIepIIMeHTa C KOHeqHr,rM r{r4CJrOM r/ICXOAOB: Bbroop C BO3BpaUeHrZeM, Bbr6op 6
{brir v HeylopqIoqeHHbrft. flo4cuer qv.cra sneMeHTapHbrx r4cxoAoB. CrpyKTy
,rx ucxoAoB B 3alar{e pa3MerrleHr{rr m uapoB no n rqefiKaM (crarncru
Tarr.IcTIrKa Bose-3fiHrxrefiHa, crarrzcrr.rKa @epuu-lupaKa), Ayanrr3M
ypHbr c n IIIapaMr.i.

llpocrpa
MHO)I(eCl

BepomH
BO3Bparl]

rrpocTpal
Maxcser

BbIHI{MAI

TBA.

HAA

ILIfl..

6es
rypa
:IdKA



Bognurcnonesue 6u
3aAaqax Bbroopa c

pacnpeAeneHr4r4 B 3aAaqax

f eoruerou.{ecKa.s

Terraa 3. VcroeHas

QOpMyna noJrHorr Bepo-sr

co6rnufi. flprarrrepu. Cx
CueqzQurca BeposrHocrH

Teua 4-6. lI
xapaKTeprlcruru. H
qr4ceJr, JroKaJrbHar npeAen
llyaccona. Oqenxa nepo
Pao-Kpauepa, AoBepvrenb

Parger 2. Ctryuait
Tewa 7-9. Axcuo

Teopeuu o cyulecrBoBaH
cacreMr,r NaHoxtecre" flo
Mep Ha r{3Mepr4Mbrx

HenpepbrBHocTu Bepo

QyHKrIr.iqMV pac[peAeneH
O6uree orpeAeneHr.re
rrpeAenbHbrx IIepexolax
rrocJreloBaTenbHocTrr cny
Vcnonnsre Beoof,THocrlr I4

Teua 10. Pacn
pacnpeAeneHr.rq (B oAHo
pa0IIpeAeneHr.ie.

Tenra 11-12. llpo
I-{eHrpanrnaq rpeAenbHas

Pasrer 3, 3.rerlr
Teva 13. OcHosH

rpynr<qur pacnpeAeneHrs
Teua 14. 3ana\a

(HecMeuIeHHocTb"

I{HTepBanbHLIX OIIeHOK,

Onurepa.
Tenra 15" 3alaqa

Kpr4repuq" flpuueprr
Kpnrepuu corracu.f,.

Teua 16. K
HaIIMeHLIII4X KBaApaTOB.

Pasaer 1.3
Teuu 1-6. Peuren
Pa3Aen 2. Ctryuait
Tenmr 7-12. Perueu
Pagler 3. 3,reu
Terrarr l3-16. Perue

B [perroAaBaHrrr{
ucrronb3yrorcr pasuoo6
aKTI4BHF,IX U IZHTepaKTI4BH

AKrraeHrre Ir I4HTe

O V HTEDAKTPIBHbIE

MrraJrbHoro r4 Mynbrr4HoMuaJrblloro (norznoMl,IaJlbHoro) pacnpe4e:reuuft e

14eM. BogHutcnoseHize feoMerpr4qecKofo il f[nepfeoMerpl4rrecKofo
6es nosnparqeuuil

b BeporrHocrHoro rrpocrpaHcr:rra. 3a4aua o Bcrper{e. llapa4or<c EeprpraHa.

BepoflTHocm, Soprr,ryta Bafteca. anpfiopHas. v an crepl4opHaq BeporlrHocrb,

, He3aBncr4lmre co6r,rrn.n. OnpeAeneHlie He3aBI4cI{MbIx B coBoKyrlHocrl4
a EepHyrlu, pacnpeAeneHr4e Bepuynrz, 6ranolrualnHoe paclpeAeneHl,Ie.

np O CTp aH CTB a .4nq Cepwv He3 aBfl CI'IMr,rX UCnrttarrUft .

cryuafiHue BerurruHbl (c I(oHerrHbIM rII4cJIoM :uauenufi). rLacnosbre

crso 9e6rrrxeBa. Cxeua Bepuyrlu. llpe4enruue reopeMbl: 3aI(oH 6omurzx
Has reopeMa, r.rHTefpiurbHafl nperxerrbHafl reopeMa Myanpa-Jlarrraca, TeopeMa

ocrr4 yclexa B cxeMe Bepuynnlr (necnaerqeHHar e(pQenrHnnaf,, HepaBeHcrBo

ue zHrepnarsr)
e BeJII'IqIIHLI.

uil4na Komvroropona. Irlsuepuurre [pocrpaHcrBa. Anre6pu kr o-arre6prr.
r{ Har4MeHrurefi arre6pbr 14 o -anre6prr, colepxarqrlx MHoxecrBa I43 saAaHHofi

ze 6opelencrofi o-arre6prr n R, Rn . Cuoco6st za1alaus BepotrllocrHbrx
(TeopeMr,r oO gKBr4BaJreHTHocrrz aKcr,roM a.4Ar{TIrBHocrlr u

, o rlpoAon)I(eHr4l4 Mepbr, o coorBercrBrrrl MexAy Bepof,THocTHr,IMrT MepaMI4 Il

). flpuuepu. O6uee orpeAeneHue crryuafinoft serz.{r4Hbr" I4Hrerpan Jle6era.
arl4qecKofo o\<uilaHvg. v efo ceoficrsa (reopeur,t o HepaBeHcrBiax u o

rroA 3HaKoM MareMarr4qecKoro oxra4anrn-u). PasHrre Br4Abr cxollrrMocrrr
afinrrx BeJrvqzH (no nepoxrHocrr{, c BeposrHocrbro 1, no pacnpeAenenzro).

cJroBHbre MareMarvqecKl,Ie oxI,IAaHIzs orHoclrreJIrno o -ame6p.
HvrE cryuafiurx Berr4rruH: rfynrqrar paclpeAenelnlall., IIJ]OTHOCTb

Hopna-nrHoeepHoM rr Mr{oroMepHoM cnyvaxx). flpuuepu pacnpeAeneuufi"

qr4e H xapaKTepr4crrrqecKue QyHrqzu. Oupe4elenur, cnoficrBa, rllr4Mepbl
a AJrfl, He3ABr{CrrMbrx oArrHaK:oBo paclpeAeneHHbrx cIyqaHHLIX BeJrIrrIIlH,

I MareMaru.recrcoft crarr{crlrKrr.
e [oH.rrrr4s v 3a4a-uv MareMarrrlrecrcoft crarr4crr{Kr4. Bu6opr<a, 3Mrll{puqecKas
3MnI,IpI4rIeCKI,Ie MOM eHTbL

oLIeHrlBaHr4r Her43BecrHbrx napaMerpoB paclpeAeJreHrzr. Cnoficrea orleHoK

BHocrb u cocrosrerr,nocrr), MeroAbr rrocrpoeHlrl. flocrpoeHrre rorreqr{brx r4

Pacnpe4eleHu.a (xr4-KBaApar), ,Orr,ro4eura, @zurepa-CHeAeKopa. 'feoperta

r4crr4qecKofi nponepxrz fr.,rrrore3.

cTprqecKr4x fr,rrroTe3 o napaMeTpax

rlr,roHHo-perpecclroHHble 3ap.aqv. Iluueittas. perpeccl4s. OqeHrz Merola

Cogepxauu e flpaxTrrqecnr{x s auqrufi rro ArrcquilJrrrHe

pHas reoprrrr neponrHocrefi
3AIAII.

e BeJII{tIlIHIrl
e 3aAaq.

MareM arlrqecrcofi crarl{ crI{KIr
Lre 3aAaq.

5. OEPA3OBATEJIbHbIE TEXHOJIO|PII4

AprcqunnlrHEr <Teopu.a nepo.aluocrefi Lr MareMarlrqecKaq cra'r'krcrkrKa>>

unte o6pa:oBareJrbHr,re rexHoJrofu;u KaK TpalzquroHHbre, TaK rr c [przMr3HeHr{eM

MeroAoB oOyrreHr,r.f,.

KTr,rBHEre MeroAbr o6yvenzr:
quz (no ncev renarr,r).

Oruu6xn I z II poAa. flousrue MOrIHocrI4

p ac[peAeJr eHlrfl., 14 o 3 aKoHax p acnp elle Jr eHr4fl..



6. OUEHOTIH
TIPOMEXYTOTIH

YIIEEHO-METO

L Ha

Eu6,nuorerapr 6ep€r uay

yqe0Hr.iKoB oKax(eTc.s B r
2.

Bepo.flTHocTb: a) poBHo

3.

3aBor,a coAepx(r,rr l)Yo x
npvoopereHr4s r4cilpaBHo

3aBoAa, 40 - co BToporo 14

AT. KaKoea

!{3 KOTODbIX HE OOJIbIIIE T

5. TenedoHHas craH
OT OCTAJIbFIbIX MOXET C.[E

Ter{eFrrre qaca 6rrlo ne 6o

1. llyuxr oxpaHbr c
3TI,IX OO:bCKTOB cocTaBJI
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Baouanr 1
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COOTBCTCTBCHHO"

cnyvafiHoft Berrmnrrbr - rrrrcJra o6rexron, c Koropbrx nocryrrr4T

oe olrs4AaHne u Auailepcr4lo eroil clyuafrHofr eerr4qrrHbr.
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