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l. rIEJrr4ocBoEFrld'rtrwcrlrlIfrJrr4Hbr
I{elr ocnoenrrfl p,r4 III{IJII4HbI <Teopzx BeposTHocrefr u MareMaTr.rqecK cTarureTrrKa) 

- 
HayrrHoe

rrpelcTaBneHue o cny fiHrrx co6rrrugx v BerurruHax, a rar(r(e o MeroAax r4x lrccrerloBaHr.rr,
3HAKOMCTBO C OCHOBHbIMI4 M OAeJISMI4 I4 M eTOAaMr.r MOAenI4 p or] aHI4s cTox acTr4rre cKlrx cr4cTeM.

3a1a,ru:
o ycBor4Tb M br KoruqecreeHuofi orIeHKI,I clyuaftHr,rx co6r,nuit u Benurrr4H;
. OBJIANETb ilaMrr cT aTvcTprqecKo ro aHilrn3a:

' HayqUTLCq Aep)r(arenbHo r4HTepnp erlrp oB am $ oplranrHr,re pe3ynr,Tarbr 
"

)

(T
MECTO AI,ICIII4ilJII4HbI B CTpyKTypE OTIOII BO

t Bepotrl-Ioaren 14 MareMarllrlecK€rff crarrzcrr4Ka) orHocuTcrr x 6,a3oeofi qacrr4

BpoB rro FrarrpaBneHnrc 02. 0 3 . 02 <,Oyn4anreHrarrbHa{ rzH(f opvar, vKa u

ynbrarbl ooyrreHZq rlo II4OIIUIIJII{H€' cooTHeceHHl'Ie c nnaHIrpyeMbIMI4
|Ion

Iucqznnuua
OfIOfI rroAforoBKr4
un$opnraqrroHHbre rexH IHII).

flpepernusurr,r ALr

AHAJIH3.

IJI,IIIJIITHbI: ttuveftuas anre6pa, N{areMarr4rrecrufi ar'alrvrs, $ynxqzorranrurrfi

3. fIJIAH PYE MbIE PE 3YJIb TATI,I OE YIIEH VIfl IIO AI4 CUI4IINI4HE
flranapyeurre

JIbTATAMI4 OCBOEHIIfl

Ko4 $opvupyeMsrx nanereuqail
Vponeur,
ocBoeHI4t

KOMIIETEHIII{H

IlraH npyenable pe3yJrbrarsr o6y.reHu.a ro
.qucrIHrrnuHe, xapar(Teplr3yrcuHe sTarbr

SopnazpoaaH Hq KoMnereur-lai (nonasarelu
OCBOEHH' KOMfIETEHUHH

3Hars o6na4aer 6asoautNil 3HetHtAAMtAl

noflyqeHHblMn e o6nactvt MareMarfiqecxvtx u (tnvt)
ecTecTBeHHbtx HayK

vuers yMeeT ilcnonb3oBaru 6agoasle 3HaHh9 t43

o6nacrr MareMarilLtecvAx vt (rnr) ecrecrBeHHbtx
HayK B npoSeccronanunoil AelrenbHocn4
Bra4ern fiMeeT HaBbtKl4 ast6opa MeToAoB pelxeHht
3a/qaq npoQeccronanunorl AeflTenbHoclil Ha
ocrHoBe reoDerilLlecrrx sHaHilti

OIIK-1, Cnoco6en nDhMeH

QyHAaMeHTanbHbte 3HaHh
o6nacrr MareMarhqecKhx
ecTecTBeHHbtx HayK, t4

npoQeccnonanunoil

nonyqeHHbte B

(nnu)

t{acraqHoe

cooTBeTcTB14e CraHAapTaM
rDe6oaaHIRr'4

OIIK-3" Cnoco6eH x

alrophTMt4LtecKhx il n
B OOflaCTLI CI4CTeMHOTO il
nporpaM MhpoBaHNffl
r nQoprva qr,toH H btx vi t4MVTa
l.lo4enetZ, co3Aa Hho t4H

pecypcoB rno6anuHurx
o6pasoaarenbHoTo KoHTeH

oa3 AaHHbtx, TecToB t4

TecThpoBaHt49 SIACTeM V

14CXOAHbtM

nphKnaAHbtx

9acrnqsoe 3uars MeroAbt reopvttt anropilTMori;
MeTOAbr CT4CTeMHOTO fi nphKnaAHoro
nporpa MMilpoBaHilfl;
nphHqhnbt il MeT()Aonorhil TecThpoBaHhe
nporpaM MHoro o6ecne.leHils; nphF.{qhnbl
MaTeMaThqecKoro MoAen npoBaHnq;
ThnoBbre (yrraepcanuHure) MareMar/LlecKfie
(arnovar ranQoprvar.l,toHHbte v1 vnlraqr4rcHHbte)
MoAenil, Qopvynur, TeopeMbt il MeroAbt/
r4cnonusyeMbte B [ut4poKoM HaSope o6,nacreri
npIMeHeHilq nprua4Hoil MareMarilKt4;
Ypreru MeTOAbl TeOpH14 afl TOpfiTMOE|;

MeTOAbl CI4CTeMHOTO il npilMaAHOr(C
nplcrpaMMilpoBaHIAa;
nptf Hqhnbr H MeToAonoflAv recrupoBaHhe
nprlrpaMMHoro o6ecneuenrr ;
n prft H qH n bl MaTeMaTh LtecKo To MoAefl vpoBaHAA ;
T14r'roBbte (ynraepcanunure) r\4areMarhqecKhe
(at,novan r,trSopuarlraoHHbte v ttnalraql4LrHHure)

Mo,qenfi/ Qopvynur, TeopeMbt il MeroAbt,
r4cnonb3yeMbte B [ut4poKoM Ha6ope o6nacreri
npilMeHeHilF nprxna4noil MareMarilKt4;
BraAeru HaBbtKl4 pa3pa6Orxr npOrpaMMHorO
o6ecnevenrn;
HaBbtKt4 BbtnonHeHhq MilTeMaThqecKoro
Moiqen/poBaHilg oT aHanh3a nocTaHoBKl4 3aAaqLl



Tpynoeurocrb .ur.rc

oEbEM I4 CTpyKTypA AI,IC qI4IIJXr4HbI

IIJIHHrI cocraBJrlrer 6 ga.{erHHx e4r{Hr4u, 216'mcon.

I!
nll'

Pa:gen (rerva)
aHcuHnJDrH 6l

F

oI

F

q

d

Buqsr yve6Hoii pa6orrl, BKJrtort:Ifl
caMocronreJrhuyrc pa6ory

cTyAeIlToB
H 'rDvnoeMKocls (e qacax)

O6rcu yve6Hofi
pa6orrr c

npuMeHeH HeM

HtIl'epa KTr.rBrrbrx

MeTOAOB(B qacax /
%)

{ropnrsr rercyuero
r(oHTpoJrr ycneBaeMocTH
(no Hegenn*r celrccrpa)
QopMa IpoMe)cyro.rrroii
arrecrauqu (no cevrecrp)

o

F

o

F

F

F

U
(J

MHoxrecrsa 14

KOM6HHATOPUKA
2 1-4 18 flepeaTTecTaur,rt

2 LTAT}]CTfi qECK'{E trAHHbI 2 5-8 l8 nepeaTTec'raur4t
3 Beoosrsocrr 2 9-13 l8 rleDeaTTecTauufl

4
Ctaructl.rqecxue
UCCIEAOBAHI,I'

2 14-18 l8 IIepeaTTec'rar{14t

[4roro: 2 72
3aileT

(nepearrec'rauur)

I
3neueurapHaq reopur
BeDOflTHOCTeit

1

Ilp.Atret reo
eeponruocrefi.
BepomHocruaa Mo,!
3KCIrepr,rMeHTa c KoHeqF
qI4CJIOM I,ISXOAOB,

UV

JIb

,IM

4 1a 4 2 '.J 3 (s0%)

2

Heroroprre, orJr{rlHble
KJIaCClItIeCKOfi, MOAeJTII

pacnpeAeneHI,It
(6Huotvtzualruoe,
reoMeTpr,rqecKoe u apvf

OT

LI

e)

4 3 2 I
..\ r.s (s0%)

3

YcrosHar BeporrHol

Soprvryna Eafir
anpropHafl
anocrep14opHafl
BepotTHocrb, Qoprur
nonHofi Bepo.rrTHo(

He3aBlrcHMbIe co6bITII[.

fb,

)d,
14

TA

:T4,

4 4-5 A 2 .\ 3 (s0%)

4

flpocrue anyqaftr
BeJrIfrU4Hbr (C KoHeqH
qI4CJIOM 3HAqEHI
tlr.rcroetre

xapaKTepucr14K14.

HepaeeHcrno tle6rrnreei

bIe

'IM
v).

4 5-6 2 ! 1.5 (s0%) Pefirusr-xosrpo,rt I

5

Cxenaa EepHyn
flpe4enruue reopeMbr:
3aKOH 60-lruprx r{r4(

JloKaJrbHafl npeAenb
TeopeMa, I4HTetpilIb
npeAenbHaf, Teopl
Myanpa-JlarJraca, reop(
[yaccoHa,

IU,

@A

@fl

MA

MA

/1 1 2 3 r.s (s0%)

o

OrleHxa BeporrHo
ycnexa B cxeMe FepuyL
(Hecveuleuual
oQQexrunHan,
HepaBeHcrBo Pao-Kparrae

AOBepr,rTenbHbte

14HT9DBAJIbI }

II4

lv

,4,

/1 8 2 I 3 1.5 (s0%)

') Crv.{aii H ble BeJr}rr{ uHb



7

Axcuomaruxa
Kolrr,Ioropona.
npocrpaHcrBa.
Cnoco6u

tr4suepur

BepotTHocTHbrx

h3Mepr4Mbrx

npocTpaHcTBax.

orrpeAeJreHr,re

BCJ]T{qilHbI.

3AAa

Mep

O6r

cnytair

TVfl

HA

ioH

4 8-9 2 I ,4a 1.s (s0%)

8

I4Hrenpar Jle6era. 06
oI]peAeJteH14e

MATCMATI.IqCCKOIO

o)Kr.IAaHr4r tt ero csofit
(reopevu o HepaBeHcl
v o npeAenbl
lepexoAax rroA 3Ha

MATEMATKTIECKOIO

ox<a4aHur)

fBa

rax

bIX

OM

/1 10 2 3 l.s (s0%)

9

YcroBuue BepoqrHocr
ycnoBHbte MaTeMaTrr{ec
oxr4AaHHr OTHOCHTeJT

o -atre6p.

u
:14e

HO
A ll 2 1 3 ,s (s0%)

10

PacnpeAeleuun
c,ryuaDiHrtx BeJllrrl

Qyunuur pacnpeAeJler
nJroTHocrb pacnpeAeJrer

(B oAHoMepHoM

MHOI'OMepHOM CJD/qa,

Hoprr.ra.nruoe
pacnpeAerreHue

IH:

4fl,

14fl,

14

x).

/1 r2 2 I 4 r.5 (50%) Pefirusr-rourponr 2

11

flpor.rsao4rque
xap aKTep 14crr.rqec KHe

dyHr<uur.r.

u
4 IJ 2 I A I .s (50%)

I2

I-{eurpalruar [peAenb
reopeMa AIs He3aBlrcnN

oAT4HaKOBO

pacnpeAeJreHHbrx

cryrafi HbIX BeJrI4rII,rH.

atr

rIX
A t4 2 3 l.s (50%)

3

3retr.reuru
Itarerr,taru qectcoil

CTATI{CTT,IKI,I

IJ

OcHogHure IroHrrat
3AAa9,M MaTgMaTnr{ecl

cTaTlrcTt4K14.

Ber6opxa, 3Mnr4phqec

Qynrcrtur pacnpeAeJreHn
3MnnpuqecKl4e MoMeHTb

t4

ri4

afl
VI

A t5 2 J 1.s (s0%)

14

3aAa.ra orleHrrBar
Her{3BecTHbrx IlapaMeTl
pacnpeAeJreHr{r.

flocrpoeuue ror{er{Hbrx
uHTepBiulbHbtx oueHoK.

Vfl
OB

L'I

/1 t6 2 I 4 1.5 (s0%)

l5
3aAa.{a crart{crrza{ecr
flpoBepKu rlrno]
KprlreDrr corrracut

)u
4 tntt 2 I 3 r.s (s0%)

t6
Koppenrquonuo-
perpeccrroHHbre 3aAaqr4,

4 l8 2 I A+ l.s (s0%) Peftrnur-ros'rponr 3

Bcero 3a 4 ceMecro 36 18
5

4
2t (s0 %) 3rc:aveu (36)

I4roro rro AllcqlrnnuHe 36 l8
1

2

6

27 (s0 %)
3ar{er

(uepearrecrar\t4tr),
ex:aveH ('36)



Pa:,te.r tr" S,rerue
Tenra l-2. llpe

llpocrpaucrBo 3Jre

MHolr(ecrBaMra. floHsrue
BeporrnocrHafl MoAenb O

B03BpaqeHr4n, ynopsAorre
trpocrpaHcTBa 3neMeHTap

Maxcserra-Eoltquaua,
BbIHI4MaHr4eM m IxapoB

Bogulzr<uoneuue 6
3aAarlax Bbloopa c
paclpeAeneuuil s 3aAayax

feouerpuuecKaq
Terraa 3. YcroeH

Sopnryna uolnofi
co6rrrufi. flprauepu. C
Cne4ra$nxa Bepo.f,rHo

Tenra 4-6. lI
xapar(Tepr4crr4Kr4. Hepane
quceJr, JIoKaJIbHat npe
flyaccoua. OqeHrca nepo
Pao -ltparr,repa, AoBepr4 Ten

PasIIeil 2. Ctytafi
Teua 7-9. Axczo

Teoperutrr o cyqecrBoBaH
cL{cTeMbI IAHOICeCTS. il
Mep Ha r43MepuMErx

HenpepbrBFrocTr4

SyHnquxnar4 pacilpeAeneH
O6u1ee onpeAeneHLre Ma
rrpeAenbHbrx IIepexoAax
[ocneAoBaIeJILHOCTI4 CJ]

VcrosHr,re BeporrHocrrr 14

Teua 10. Pacn
pacnpeAeneuur (n oAH
pacIIpeleneHrr e"

Tena l1-12.llpou
I-{eHrpansuas flpeAenbHas

Pa:ael3. 3.neue
Teua 13. OcrosH

Syuxqun paclrpeAeneHzr
Tetra 14. 3aaa.ra

(uecruerqeuHocrb,
rzHTepBaJrbHbrx orIeHoK.
(Drzruepa.

Teua 15. 3araqa
Kpr4repr.r.f, , llpunepsr cr
Kpurepuz eouracufl..

TeuzL 16. Kop
Har4MeH burHX KBaApaTOB,

Pa:len l.
Terrau 1-6.

C oqeprxa nrr e Jr eKII[orr Hr,Ix r anrrlufi no Ar{cqu [Jrr.{H e

Harr Teopurr BeporITHocTelr
er reopr4r4 neporruocrefi" Ilocrpoeuue Bepo.srHocrHofo flpocrpaHcrBa.
bIX r4CXO.qOB, BepOflTHOCTHa{ I{HTepnperarlr4s MHor(ecrBa u ollepauuft nal

BMeCTHbTX CO6srruft" Hercoropue Kraccr4qecKr.{e MoAe nv v pacnpe,4eneHr4.s.
r4MeHTa c KoHeqHr,rM qr{cJIoM r4cxoAoB: nrrSop c Bo3BpaueHVeM, nu6op 6es

u[ u neynopsAoqeHHrrfi. flo4cuer rrr,rcna 3neMeHTapHbrx rrcxoAon. cnpyr<rypa
brx I{cxoIoB B 3aAarre pa3MelIleHld-s m ualloB rro n sqefrraNa (clalnctuxa
crarr.rcrr.rKa Bose-3finuneilua, crurr4erhrKa Oeprr,ru-[uparca), ,4yanr43M c

ypHbr c n mapaMr.r"

oMHaJrr,Hofo r4 MynbrrrHoMr4aJrbHoro (nolrrHoMr4aJrbHoro) pacnpe4e.neuufi e
BparrIeHLIeM. BosHuKHoBeHLIe reoMerprlqecKoro v fr4nepfeoMerprrqecKofo
nrr6opa 6es no:npauleHyrfi .

Aenb Bepo{THocrHofo npocrpaHcrBa. 3ara.ra o Bcrper{e. flapa4orc Eeprpana.
BeposrHocrr, Qoprvryla Eafteca, arrpr4opHas. Lr arr crepuopHaq BeporrHocr|,
ocrz, He3aBIrcI{MbIe co6rrrzs. Onpe4eneur{e He3aBrrcrrMbrx B coBoKynHocrrr

eMa Bepuyrlz, pacnpeAeneHr{e Bepuyrnu, 6r,rHorrazalr,uoe pacnpeAeneHrze,
IO npocTpaHcTBa nnfl cepuil He3aBlrclIMr,rx ucur,rranufr.
e clyuaftHue BerratrlaHbl (c KoHeqHbrM r{r4cJroM sHa-reHufi). gacnoerre
crso r{e6rrlreBa. Cxena Eepuyruz" flpe4elrnrre reopeMbr: 3aKoH 6olrmux

r,Has reopeMa, rrHTefpaJr>Hafl npererbHaq reopeMa Myanpa-Jlafrrraca, TeopeMa
rrocrrz yclexa B cxeMe Bepnyllz (Hecrr,rerqennal eQ$ercrvrB:nas,, HepaBeHcrBo

Hbre r{HTepBanbr)

bIE BEJIIITIIIHT,I.

Ka Komr,roropona. z:uepr.rlrr're npocrpaHcrBa. Anre6prr H o-a;rre6prr.
rr Har,rMeHr,uefi anre6pbr Lt o -ul'e6pu, coAepr(aqr4x MHo)r(ecrBa r.r3 sa4aHnofi

nze 6opelencxofi o-arre6prr n R, Rn . Cuoco6r,tzal;aunf, Bepo-f,TuocrHr,rx
CTBAX (TCOPEUU O6 sBBITBAJIEHTHOCTII AKCI,IOM AANI4TIIBHOCTI4 LI

, o [po.(on)I(eHal4 Mepbl, O cooTBeTcTBrrLr Me)r(Ay Bepo-sTHocTHbrMr4 MepaMr4 rz

x). flpuueprr. O6qee orpeAeneHze cnyqafinofi BeJruqaHbt. Zurerpal Jle6era.
eMarrrqecKofo o)KuAaIJr4s. H efo csoficrsa ('reopevrr o HepaBeHcrrlax u o
rIoA 3HaKoM MareMarllrlecKoro ortn4anux). Pasurre BuAbr cxo/rrrMocrr4

Hbrx BeJrr4rrr{H (no BeporrHocrvr.) c BeporrHocTbro 1, [o paclpe4eneHvro).
Jro BHbre M areM arr.IqecKr4 e olKlr p.autafl orH o cI4 Te JmHo o - a-tre 6p.
eJreHI{r cly.raftnrx Beirr,rqr4rr: synxqnx paclpeAeneHr4fl, rrJtorHocrb

oM rr MHoroMepHona cnyualx). flpunreprr pacilperenenufr. HoprualrHoe

Arrrlr4e Ir xapaKTepr4crr4rrecKr4e $yurquz. onpe4eneHu.r, ceofi crBa, nllr4Mepr,r.

Ans H e3 aBr4 cl,rMbrx oAr,rH ar( oB o pacnp eAen eHHbrx clyuafi Hr,rx B eJr r4qr4 H.

MareMaru.recKofi crarrrcrr{I(u.
rloHgrl4t 14 3a\arru Mare arI4rlecxofi crarllcrrrKr4. Bu6opxa, 3Mll4pr4rrecKarr

3r4nr4pl,rqecKr4 e MoM eHTbr "

oueHr4BaHr.r.rr HeI,r3BecrHr,IX napat\4erpoB pacflpeAerre]j.]/'fl.. ceoficrea oueHoK
BHocrb I4 cocroqrelrnocrs), MeloAbl nocrpoeHl,Ix. llocrpoeHlre ror{erlHbrx 14

Pacnpe4elenur (xr4-rtnaApar), (Jmro4enra, @zurepa-cne4eropa, lfeopelra

crzqecxofi npoBepKrr fHnore3, onpr6xu I z II pola. floH.f,rr4e MoqHocrrz
cTaqecKl4x fl4lrore3 o napaMeTpax pacnpeAerreHt4s., rr o 3aKoHax pacnpeAeneHutr.

rlr4oHHo-pefpeccrroHHbre 3al.a'c.v,, IIunefinas perpeccuq. c)qenxn Merora

Cogepxanue [panTrrqecKr{x gaHqrnii rro Arr cqu[JrHH e

pHaq reopufl neponrnocreii
3a.trar{.

MA

3.reru
Peurenze



PasAer 2. CtyuaYt
Tenru 7-12" Peuren
Pagrer 3. SnepreH
Teru;r l3-16.

B nperroAaBaHrr
14 CIIO JIb3\TOTC' DA3HO OO

AKTI4BHbIX I4 IIHTEPAKTI4BH

Ax'rvsuste Ir HHTe

. I4HTEPAKTI,IBHbIE

6. OUEHOTI
TIPOME}KYTOII

YIIEEHO-M

1.

2.
a
J. I{ona6uuaropHbre 3alar{

1. llpe4craBneHne AaHH
2. Cpeauue pe3yJrbrarbr
3. floHqrue o crarr.rcrrl

Mnoxecrea, 3JIeMeHTbI

O6reluHeutre v ne

rlacrora co6rrrufi, se
PasHososNaoxnue co6

1.

2.

3. flpe4cranneHr{e o feoM

1. feuepa:rbHas coBoKyn
2. PauirupoBaHrre IaHHbrx
3.Izlurepnanrsrrfi psA. f
4. Bu6 opou Has. Atrcilepa:lrs,

IIpovr

l. llpe4craBrreHr.re AaHH
2" Bsr.{ucreHrze cpeAHero
3. PeureHue xou6unaropH
II CtrOJIb3OBaHI.r eM IIpaBL{na
4. Flaxo xrleHue r{acrorr,r fl IIO fOTOBLIM CTaTI{CTI4rIeCKI4M .IIaHHLIM.

Ca

[,Ie B9JIIIIIIIHbI
3aAAq.

MareMarr{qecrcofi crarrn crrrr(u
ue 3anaq,

5. OFPA3OBATEJIbHbIE TEXHOJIO|I4I4

AI4cIIu[.lII4Hr,I <Teopnl nepoxrHocrefi u MareMarr.rqecKas crr.tvcrr4Ka))
nste o6pasoBareJlbHble rexHoJIofI4I4 KaK Tpalr4rlrroHubre, TaK u c [pLrMeHeHr4eM
x MeroAOB o6yleHux.

aKTr4BHbre MeToAbr ooyqeHr.ir :

qzu (no ncelr reuau).
E CPEACTBA Anfl TEKyIIIETO KOHTPOJI^fl ]/CIIEBAEMOCTT4.
rZ RTTNCTAIII4I4 fIO I4TO|AM OCBOEHI4N AI4CIIIIIIJII4HbI I4
I4IIECKOE OEECTIETIEHUE CAMOCTO,flTEJIbHOIZ PAE OTI,I

CTYNEHTO[I

I ceruecrp

cToflTeJr[,Haq paooTa rro 3aqeTy (nepearrecTarlnH)

Teurr una pa3AeJxbr"

Tenra1 . <Mnoxcec rBa v xou6unaropr,rKa)) :

Hox(ecrB a, flo4ruuoxecrna.
Ire MHoxecrn. luarparutru 3filepa.

: ilepeoop Bapr.raHToB, rrpaBr4Jro yMHor(eHrz.s"

T ewa2 " <<CrarucruqecKrde AaHHr,re) :

B Br4Ae ra6luq, ArzarpaMM, rpa$urcon.
epeuzfr.

KoM BbrBoAe Ha ocHoBe nrr6opxu. Ilonsrlre u nprrMepbr cly.rafiHlrx co6r,rrufi.

Tenra 3. <BepoxrHocrb):

THOCTb.

s u IIolOqeT r4x BepoqrHocTr4.
uqecrolt BepoqrHocrr4.

Tervra 4. < CrarucruqecKue I4c)cJrenoBaHnrr>) :

u nu6opxa"
llorzron qacror"

Ma.

cpeAHee KBaApaTurrHoe orKJroHeHr.re.

Haq aTTecTarlr{fl n sopnre 3arreTa (nepearrecTaqr{u)

Bonpocrr krwr 3ap:aHar-s K 3arrery (nepearrecraryuu)

ri Br.rAe la6tutltt, AlrarpaMMbr, rparpuxa. [rzarpaulmr 3ftnepa.
Har{eHus pe3ynbraron uslrepennil.

3a4a.l nyreM cucreMarlrqecKoro nepe6opa Bo3Mo)r(Hbrx BaprraHToB, a raK)r(e
HOlr(eHI4t"



5. BrFrr,rcreHr4e BeposrH
6, llo pqly AaHHbrx n
rrocTpor{Tr, Ar4afpaMMy
7. Onpe4elurb, .f,nr.f, erc.f,
8. Cocrasurr ra6nraqy

fHcTofpaMMe.
9. fitx Ka)r(Aoro rr3IByx

OTISIOHEHI4E I,I CDABHI,ITb

l, Ha creln
Bu6lr.rorexapr 6epdr uay
yve6nzxon oKar(erc-s B n

2. flo qelz
BeposrHosrt: a) ponuo

3.

3aBo.qa coAep)Kr4T 10Yo x
rprroopereHrzs [clpaBHo
3aBola, 40 - co BTopofo v

/1T. KaKoea

rr3 Koropbrx He oorbure

5. Tene$onHar craH
OT OCTANbHbIX MO}I(ET

TerIeHI4e .Taca 6rrro ue

1. llynxr oxpaHbr
erzx o6rerroB cocraBJrt

Cocraeurr 3aKoH

CI,ITHAJI.

Hafrru MareMarrzqeo
2. lhoruocrt

Hafirlr: a) naparr,rerp b; 6)
3. Cyrraua BKJraAa

o)rs4AaHr4eM 15 rrrc. py6,
TOfO, qTo cyMMa BKnaAa H

rsrc. py6.
4.X- HopManbHo

< 6).

5. Cnyvafinafl, BeJrkI

paBHoMepHofr nrtorH

a cryuafiHux co6tnufi n lpocrefiurvx cr4Tyarlurx.
IrTb TaoJII4IIy aOconIoTHbIX Ir oTHocrrTeJILHbIX rracToT; onpeAenl{Tb MoAy pflAa;

; uafiru MeAHaHy eroft nrr6opxu.
14 penpe3eHrarzsHofi nu6opxa"

An.s cpeA[HHbx 3Har{euzft raxt4ofo r4HTepBana, yKa3aHHoro Ha

abopon qr.rceJr Bbrrrr4crrlTb cpeAHee apn$nreruvecKoe, Arrcnepcurc, craHl{aprHoe

T'ercyruufi KoHTpoJrr, ycrreBaeMocrt4

PefirraHr-rconrponr NbI
an pa6o"ta Ns 1 (3neMeHrapHaq reoprrr nepoxurocreft >

Bapuanr 1

e 6u6ruoreKe crorr 15 yue6uzKoB, rrpuq0M nsrr zs HI,rX B nepenlere.
6r,I onIzH u3 B3srbIXrly rprz yve6Hzxa. Haftlute BepoqrHocrb roro, qro xort

TIJICTE.

BoA-sr ) BbrcrpenoB c Bepo-flTHocrbro norlaAaHlr.s B uenb 0,75. Haftlnre
pex uona4auuit,6) He MeHee uernpex nona4anzfi, n) ueHee rpdx noneL4auufi..

B uaraguH rlpoAalr(y locryrrr4nr4 xoJroArrJrbHuKLr c rpex sano4on" llpo4yKrlur c nepBofo
Ar4JrbHr.rr(oB c ge$er<rou, BToporo - 15% r.r rperbero - 5%. Kaxoea Bepo.srHocrb
xonoAr,rnr,HkrKa, ecrLr B Mara3r,rH rrocryrrr4no 25 xotoluJrbHr{KoB c nepBofo

35 - c rperrero?
STHOCTL TOfO, qTO CyMMa AByX Hayfal B3tTbIX IIOJIO)KI4TeJIbHbIX qI4CeJI, I(a)I(AOe

ne npen:ozAer rpex, a vx [por43BeleHrre 6y4er se 6om,me 2?
x o6clyxueaer 1000 a6onenros. B reqenve qaca nro6ofi a6oueur He3aBr4crrMo

BbI3oB c BeporrHocrrro 0,005. Tpe6yercs. uainu BeporrHocrb ror.o, r{To B

3 sbrsonoe.

P efi rr.urr-r<onrponr J\b2

Konrpolur ax pa1ota J\tt2 <Cnyvafiutre BeJrrrqr,rHbr)

Bapuaur 1

3aH c rpeM{ oxpaHreMbrrvru o6:sexravz. Bepoarnocrb trocryrrneHlrt cufHaJTa c
0,2,0,3 u 0,6, coorBercrBeHHo.

peAeneHrz{ clyuaftnofr BeJrurrrrHbr - qrzcra o6:sexroe, c Koropr,x nocryrrr4T

oe oxrrAaHr.re rr lr4crrepcr4ro srofi cnyvafiHofi BCJII4I{I-,IHbI.

Erocrlz cly.rafinofi Berurrr4Hbr X rarraeer nz4:

i6', .ril?ffx4J.

I

.iI'

ls.

rp,ui{;u{&.,

,Hgrl:c;: *."

areMarr4r{ecKoe o)KtrAaHue v Arzc[epcurc clyrafinofi eerzquHsr X.
L[eHTa c6eperarelbHoro 6aur<a - 3To crlyuafiuax BerzrrrvHa c MareMarnr{ecKuM

Arzclrepcuefi. 0,4. I4cnotszyn HepaBeHcreo ge6rrueBa, orleHr,rrb Bepo-srHocrb

:{AA'ry B3.sTofo BKnaAqr4Ka byAer :laKJrroqeHa B fpaHrrrlax or 14 ruc. py6. Ao 16

upe4endnuax cr'yuafiua.s Berr{rrr4Ha c napaMerpaMrr a: 5, o. : 1. Hafiru p(4 < X

na (X, Y) lpvnuuaer 3Har{eHr4.f, B TpeyroJrbHrrKe x } 0, y > 0, x + y < 1 c
Bsr.rlrcrr4rr rosS Suqr4 eHT Koppe rrflrryLr



3a.qaqa l.
L

rpa(puvecxu, Ilpunecru
2,
a
J.

cpeAHeKB aApaTrzrrecKoro

4.

3HarrrzMocru o: 0,05 z a
Bapuaurtr zalauuit:

Ne 1 50.0; 61 .7;72.1; 80.

62.8;7 4.5; 82.4; 92.

3ataqa2
C uemro on

$on4e, r{r4cro KJII{eHToB

nrr6oprz [poBeAeHo

I4cnolrsyl X 
--xpureprafr

crryuaftuan serzquHa X
flocrpourn Ha o.qHoM

HopManbHyro Kpr.iByro.

Yacrx 1.3nenrenrapHaq
1) llpe1uer reopr4r4 Be

llpzrr,repsr [ocrpoeHr4s rt

2) BeporruocrHoe rr

HeynopqAo.{eHurrfi.

3) BeporrnocrHoe fr
HeynopqAo.reHutrfi.

4) BepomuocrHoe rr
3a[peroM r.r 6e: :anpera.
5) BepomuocrHoe rr

c 3arrpeToM a 0e3 3anpeTa.

6) llonsrue crv.{afiHoro brrrrfl, oneparlprr4 ua4 co6rttltflMlr.

PefiruHr-rconrpo.rrs N!3
p o JrbHafl p a6 ot a Nb 3 < 3nervreHTBr M areM arr.rqecKo fi crarz cruxu >

Bapuaur 1

llpe4cranz I4cxoAHyro nu6opxy B Br4re crarncrr4rreeKoro pflravr uso6pa^:rlrr ero
rrK 3Mrrupu.recKofi Qyuxqnu paclpeAen eHnfl..

Onpegen rr,roAY r.r Menr.raHy.

ToqerrHbre o ueHKrr Ins cp eAHero apz $lrerr4qe cKoro, plkrcrep c!rr4,Oupe4enrz

JIOHEHI,IS.

Onpe4enu r,rHTepB anbHbre o u eHKLr Anfl. M aTel\faTrrqecKoro o]r<r4 Aa}Jilfl. c yp o BHSMV

0,01.

, 90.9; 51.2; 61.9', 73.4: 81 "3; 91 .3; 52.7 ;

63.7 ; 7 6.7 ; 82.9; 64.0; 77 .7 ; 83.7 ; 66.1;

79.8; 66.1 ; 68.5; 66.8: 67 .4; 70.1.64.1;78.1;65.8; 65

HIrs cpeAHeft npoAolrg,ITeJlsHocru o6clyxkrBalr4fl. K.rrrreHToB B rreHor4oHHoM

I(oropofo orleHb BeJII4Ko, rro cxeMe co6crneHno-cnyuafiHori 6ecnonropuofi
BaHr,re 100 xnueuron. Pesymrarr'r o6creAoBalkrs. npercraBneHbr B ra6nuue:

t{ucro xn 6

3HaqvMocrr4 0,05 npoBepurl rvrrore3y o roM, rrro
KJrr,reHToB - pacnpeAeJreHa rro HopManr,HoMy 3aKoHy.

3MIIupI,IIrecKoro pacflpeAeneHll.s v cooTBeTcTr]yrcqyrc

100

llzpcoua, Ha ypoBHe

BpeMs oOclyxrunauur
fr{cTofpaMMy

fIp Hafl arrecrallfiq rlo I{ToraM ocBoeHLrfl ArrcuurrJrltrsl (gKsaN{eu)

Boupocr,r K 3K3aMeHy
oprrq BepoqrHocreft.

T'HocreZ, ,4Ba rIpI'I3Haxa ctyuafrHoro -rrBreHur, flocryJrar reopu.a neponlnocreil.
3JIeMeHTapHLIX UCXOAOB.

HcrBo B 3a.qar{e nr,r6opa c Bo3BpauleHrzeM: Ha6op ynopsAoqenHsrfi pr

HcrBo B 3aAar{e nu6opa 6es Bo3BparleHr,rs: ua6op ynop.sAor{euurrfi n

o B 3aAaqe pa3MerrleHrzs pa3lru.J.vrMbrx qacrvrl no ypoBHrN{: pa3MerrleHrre c

TrrcrrrKa MaKcserra-Eolrllrasa.
.IICTBO B 3AAAIIE PA3MEUEHII' HEPIBII4qIIMI,IX I].ACTLTI\ tIO YPOBH]IM: PA3N,IEUEHI4E
T arucrkrcLr Fose-3nrur efi:ua u (Depuu-luparca.

BAHI4g. MIIH"



7) OnpeaerreHr4e a.nre6

( o - ure6pu),
8) Onpe4enenue alre6
AocroBepHoe co6rnze,
a,rre6py (o-anre6py)"
9) OupeaeJreHr4e Bepo{TH

npor43BonbHrx). O6uas
10) Onpe4elenue
11) llapa4oxc Be

12) flpunepu KoHe

p aclpeAen eHlrs., f r.rlep

13) Onpe4e"rreHr.re ycn

14) BepoxrHocrb rrpo

15) , llorrIraq rpynna c

16) flonuarr rpynna
17) Onpe4elenne n

HE3ABI4CIIMOCTI4 HE

18) x flpmaoe rpo
rIpocTpaHcTBO, CBS3aHHOe

19) Cxeva EepHy

npocTpaHcTBa.

20) Cxeva BepHy

HepaneHcrno Eeppn -
2I) Cxerraa Bepnynnu"

9acrr 2" Clyuafiuue
1) Onpegeneuue clyuafi
pacnpeAeneHru.

2) fiucrcperuue clyuaftu
O[HoMuarLHoe DacI]

3) Marevrarr{qecKoe ox
4) Marenau4qecKoe

OuuouualsHoe paclpeAe

5) [ncnepcux kr cpeAH

IHcrrepcprr4.

6) Onpe4eJreHrre He3aB

I'I,jcilepcllfl, cyMMEI H

7) Onpe4eneHr4e KoBapLr

KOBaprrauvu.

8) OnpeaerreHr4e xoeQ1|u

p(€, €,) = r

9) [ucnepcur
pacnpeAeneHue.

10) [ucuepcrax clyuafi
11) Ileuua Maprcona,

12) A6colrorno He

13) PanHouepnoe

xapaKTepIIcTLlRlr.

14) Pacupe4eleuze K a rl ero oco6ennocrr,r.

Lr o - utre6ptr co6trrufi, reopeua o cyqecrBoBaHr.rr4 HarrMeHbrrrefi anre6pu

co6rrrzfi, coAep)Ka[Iat

AorIoJrHeHr4.rr, o6pa:yer

3anaHHbre co6trrus"
v o - arre6pu co6urzfi, AoKa3arb, rrro cr,rcreMa

KHyraq orHoor{TeJrbHo oneparlrlr4 o6re4znenvfl, u

ft rraepsr, Bepo.f,THocrr, cyMMbr co6urufi (4u neconMecrHbrx co6rrr,ufi v ilnfl
Myna.

ofi lreprr, [pr{Mepbr Kraccr4rrecKofi z reoruerprauecxofr nepolruocrefi .

a.

bIX Bepo.f,THocitHLIX ilpocTpaHcTB (Oznovzaltnoe 14 noJII4HoMrraJIbHoe

uvecxoe)

nnofr nepo.arHocrrr, ee csoitcrea"

B e,4eHr4r rrp orr3 B o JrbHrx co 6 rrr uil' o6t4ax S oplayn a, $ opvryna B afi e ca.

tttuir., S opuyla noluofi BeporrHocrr.r.

srrrlft, noHsrpre anpnopuofi u anocrepvopnoft BeposrHocrefi , reoperr,r a l)afteca.

.{oxasarr, qro u3 tlo napuofiHe3aBllcliMbrx B coBoKyrIHocrl4 co6r,rrzfi.
He3aBI4CI{MOCTb B COBOKyfTHOCTT,I.

ve Bepo_rrTHocTHr,IX [pocTpaHcTB KaK

H C3 ABI,ICI,IMITIT,TU CO oTTTIII'IMII.

: TpaAlruuoHHas. [ocTaHoBKA saI.alfu v

cIIeqrzaJrbHoe BeporlrHocTHoe

rrocTpoeHae BeposrrrocTHofo

JloxzurrHarr v r.rHTerpanbHa{ npeAenr,Hbre reopeMbr Myanpa - .llanr,aca.
Ha.

,AerbHaq reopeMa flyaccona. HepaneHcrno llpoxopona,
uquHbI.
ft BeJrrrr{r4Hbr H cBr3aHHbrx c neft nonsrI,tfi: paclpeAeneqlrs. v $yHrqvra

e BeJraqr4Hbr, 3aKoHbr pac[peAeneHLrfl., nprrMepbr (pacnpe4enenue EepnyrrLr,
ve, pacrrpe.qeJreHr{e llyaccona).

HI4e Ar,rcKperHofr clyuafiuofi seruqr4HF,r r{ ero cnoftcrsa.

uuerorqeft pacnpeAeJreuue Eepny rru,ae rurcKperuofi clyu afinoft BeJrrrrrr{Hbr,

Hr{e, pac[peAeneHr4e llyaccoHa.
Balparl,IqecKoe orKJIoHeHI4e 4zcxpeurofi cnyvafinofi BeJrr.rrflrHbr, onoficrsa

Mbrx cnyqauHbrx

r4Mbrx cnyqar4Hbrx

14, cBfl3b Me)I(Ay

BeJrrztrr,rH" MarenraruqecKoe o\<Lr/LaHue [por43BeAeHr4q kI

BEJII4TII4H.

He3aBlrcl4Mocrblo clyvafi Htx BeJrrrLIIzH Ir paBeHcrBc)M Hynro

r-v 5t -
cryuafi

)trrt

u

HTa Koppenflr\r4u.

+8,
BeJIIZqLIHbI,

,{oxa:arr yrBepx.qeHue :

urvrerorqefi pacnpeAeneurre Bepuymrra, 6nuovrza-nr,Hoe

ofr eeruqzHbr, r,rMerorueii pacnpe4eJrer{v e flyaccoua.
paBeHcrBo r{e6rrrrreea, [paBI4Jro "Tpex o".

bIB Hbre clyvafi Hue B e Jrr{qrrHbr, ce o fi crn a rr JrorHo crrz p acnp eAen eHLrs..

peAeneHr.re: rrJrorHocrt z QyHxqkrfl pacrrpeAeneHz.s c rpa$zxauz. gmcroebre



ccbrJrKe: httnzl/

pacnpeAen eHlrs., oAHOMep bre rr ycnoBHbre 3aKoHbr pacnpeleJreHr.rr"

17) A6comorno Herr pLIBH[,re AByMepHbIe Belr4r{r,rHLr: AB}ryIepHa.[, OAHOMepHr,re v ycnoBHbre
IIJTOTHOCTTT paCnpeleneH

18) fllornocru 4nyra HOpManbHoro pacnpeAeJreHlrs, cMr,rcJr rrapaMeTpoB pacnpene rreHkrfl..

19) *CosMecrua.s IBp( He3aBr.{cr.rMbrx HopManr,Ho pac[peAeneHHbrx clyuafrHtrx .BeJrrrrrr4H.

lorasarr yrBep)KIeHr4e ecJrr4 AByMepHas cryuaftuax BeJrr4qlrHa (8, €r) uMeer HopManbHoe
r\ A F ? -

62 )= U , TO h 62 - He3aBncvMbre cly.rafrurre BeJrr4 r,rHbr.pacnpereneHr{e u rov(4,

20) OyHr<qurE cnyrafi x BeJrrrqr4H, Qopvyna 4lr nonofr rrJrorHocrr.r pac[peAeJreH:zs.
2l) llloruocrr cyMM r{e3aBI{cr,rMtx clyuailHbrx BeJrrrqr4H.

22) flponsno4nque Kqrrv: o[peAeneHrre, npl4Meprr n csoftcrsa.
23) flpozsno4rqr4e 0
24) flpou:no4rrque d)

HKUI4I.{ : BbITIII CJreHI.,Ie Q aKTOpI4anbHLIX MOMeHTO B, IIpIIMepbI.

TeopeMr,r flyaccoHa c uc

KIIIZI4 cyMMbI He3aBIrcvMbIX cnyqailnsrx BeJrr.{rrr4H. [oxasarelbcrBo lpe4elr,Hofi
b3oBaHrreld npov3BoArrqrax $yHrqnfi "

25) Onpe4eneHr4e xap

26) Xapaxrepucrrrqec

27) Xapaxrepncrrzqec

KTeplrcrr,rqecro fi $ yHxquz cnyvaft no fi B e Jrr.rirrr Hbr, rrpr,rMepbr.

x Qynxqua paBHoMepHoro paclpe 1erreHufl.
ax SyHxqu{ HopManbHoro pacnpeleneHr.rr,

28) Zcnolr:yr Ay)@ l,_o = io M€0, 4rr ncex k < n ulE'l < co . Hailu4 rreHrpanr,Hr,re

l5) HopnralsHoe peAeneHr4e: rrJroTHocTb

napaMerpoB pacnpeAene

16) MHoroir,reonue

MoMeHTbr clyuafinofr nel
29) fior<asarr, qro
pacnpeAeneHrre pacnpe a HopManbHo

30) 3axou 6olr,urux q CCJI.

3l) L{eurpalrnax u ,[bHaq TeopeMa.
rlacrr 3. S.uemenrbr Ma

l) llonmrae ntr6opnu,

Q yHKrIr4r paclpeAen e}lrr[.
2) flolr^rrtue o crarr,rcrrrr{e

eS$ercrznHocrr).

u $yurcqux pacnpeAeneHr.rfl c rparfuralara. Cuucn
fl.,

KperHbre clyuafruue BeJrilqr4Hbr: o[peAeneHr{e, conuecrHrrfi 3arcoH

Lrr{Hbr, paclpeAeneHHorr rro HopManbHoMy 3 aKoHy.

cyMMa He3aBI{cI,IMbIX clyuafrnrrx BeJrrrrrr{H, rrMerorlr4x HopMaJrbHoe

aruqecrcofi crarlrcrrrKlt.
I4lOHbI TIaCTOT kI OTHOCVTeJIbHLIX qaCTOT, |LICTOT)aMMa LI 3MIUDI4rIeCKat

oIIeHKe napaMerpon, cnofi crna oueHoK (cocroxrelr,Hocrb, HecMeureHHocrb.

3) Oqenxa eepo-arrrocrut "
4) OnruuanbHocrb orleHK

5) Mero4u rtoryr{eHz.fi r'o

Canaocro.f,rerbHa.f,
o S opnalxeltbrx orAeJrbHbr

Pasler 1"

Tenarr 1-6.
Pasl:err2"

PeureH

Orlexa" B cxeMe

Bepo{THocru "

EepHy:uu.

yc[exa" B cxeMe EepHyn:ru.

6) 3arouu pacrpeleneHrz BbrooporrHr,rx xapaKTeprrcTrrK, rrc[onb3yeMbre I]pu oqeHKe napaMeTpoB.
7) I4Hrepeanrnrre oueHK IIapaMerpoB pacnpeAeneHrz14: orrpeAeneHrre, nocrpoeHrre roBepr4l]eJrbHofo
rzHTepBana AIq MaTeM

paclpeAene}lldfl.)
vecKofo a\<u[aHLrfl. rrpu lr3BecrHoii 4ucnepcvr4. (Brr6oprca pr3 HopManbHoro

8) flponeprc a crarzrcru r4x fr4rroTe3 o napaMeTpax pacllpeAelleHtr.s.

9) 3a4aua Koppensrlr4oHH aHaItv3a.

CaMocroqrerbHaq pa6ora cryAeHToB

a6 ot a cryAeHTa co cro r{T B Bbrrr o JrHe Huvr 3aAaHVfi run onrrx p aolreroB.
I4 oTr{eTaMIr Iz 3atUuUaeMLIX cTyAeIIToM. Mero4zuecKr,re yKa3aHt;ts. v 3a\i\HLrfl no

pa3AenaM l u2uoxuoHa no ccbrrrKe: http://e.lib.vlsu.ru/handlel123456789/1353 ; ro pa3Aen), 3 no
andlelL23456

Hbrx oueHoK.

pHaq reopuq eeponruocreii
3aAarr 1 . 1 - 1 .30, 2.7 -2.30, 3. I -3.3 0, 4.1 -4.30, 5. 1 -5.30.

Cry.rafiH e BeJIHTIIIHIII



Teurr 7-l2.Pemeu
Pasler 3. 3lemeu'
Teurr l3-16, Perue
Oosa oueHoqHbrx

o6yuaroulraxcfl rro 4{crlur

7. YIIEEHO-I\
Ar4Crlr4trJrr4Hbr

7.1. KHuroo6ec
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