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ComepKaHHe

BreleHue

[lens M 3agayy H3yUYeHUS JHCI{HIUTHHEL

OO0opyIOoBaHIE H MaTEPHAIIE]

HarmeHoBaHIE IMpaKTHYEeCKHX padoT

ComepKaHHe IMPaKTHYECKHX padoT

IIpakTHueckasa padora Nel MaTpHIEI H OIIPEIEIHTEITH.

IIpakTHueckasa padora Ne2 MeTOAbl pellleHH CHCTEM JIHHEHHBIX YPaBHEHHI.
[IpakTHueckas padora Ne3 MDYHKIIHH U IIpedelbl. MeTombl IMpHOIHKEHHOTO BhI-
YHCIIEHN I 3HaYeHHH (DYHKI[HH.

[IpakTryeckasa padora Ned IIponsBomHasa v qH(depeHIIan QYHKIMH OTHOH IIe-
PEMEHHOH.

[IpakTHyeckasg pabdora Ne5S MeToabl HccClIeJJOBaHHS H ITOCTPOeHHSI I'pPa]pHKOB
(DyHKIHI.

[IpakTidyeckas padora Ne6 BepoATHOCTHBIE MOJIEIH ITPOLIECCOB VITPARIEHI L.
IIpakTiyeckas padora Ne7 KoppensiiHOHHO-PErpPeCcCHOHHBIN METO/ HCCIIEL0Ba-
HHS CITYYaHHBIX BETIMYHH.

I IpakTHueckas padora Ne8 OCHOBBI BEIOOPOYHOIO METOHA H BIIEMEHTHI CTATHCTH-
YeCKOH TEOPHH OIIEHHBAHISL.

[IpakTtiyeckas padora Ne9 CraTHCTHUYeCKas rHrioresa. MeToapl CTaTHCTHYECKOH
ITPOBEPKH THITOTES.

Y4eOHO-MeTOAHYECKOE H HH(POPMAIHOHHOE 00ecIeueHHe JH CILIUILIIHHEI
IlepeueHsr OCHOBHOH M JOITOIHHUTEIBFHOH IMTEPaTyYPhI, HEOOXOHMOH JIJIT OCBOE-
HIS JTHCIHIUTHHEI

[IepeueHp yueOHO-METOAHYECKOT0 O0eCIIeYe I CaMOCT OSTEILHOH padboTEl 00Y-
YAFOIIMXCS I10 JHCIUIUIHHE

[lepedeHs pecypcoB HH()OPMAIHOHHO-TEIEKOMMYHHKAIIHOHHON ceTH MHTepHET,

HeOOXOIHMBIX IJ1S OCBOSHHS JHCI[HIUTHHEI
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BrejieHue

[IpaKkTHUeCKHE 3aHSATHS CO3Mal0T ONTHMAIbHBIE AHIAAKTHYECKHE YCIIOBHS IJISI IESTEIb-
HOCTHOI'O OCBOEHHS CTYAEHTAMH COIEPKaHHSI H METOAOIIOIHH H3yYaeMOH JTUCIHIUIHHEL «MaTte-
MaTHYeCKHE METOABI H MOJEIH B YIIPABIIEHHI, HCIIOIb30BAHHE CIIEI[HAIIBHOIO ITabopaTOpHOIro
00OPYIOBaHN S H TEXHHUYECKHX CPeICTB. IIpakTHuecKe 3aHATHS 3aHHMAIOT IIPEHUMYIIECTBEHHOE
MECTO ITPH H3YYEeHHH OOIenpode CCHOHAIbHEIX H ITPO(eCCHOHAIBHBIX JUCIIMIUIHH. [IpakTHye-
CKHE 3aHSITHS IPOBOASITCS C I[ETIHIO BRIPAOOTKH ITPAKTHYECKHX YMEHHUH H ITPHOOPETEHHS HABBIKOB
B PEIIEHHH 3a7a4, OTpabOTKH YIIpaKHEeHH, BRITIOTHEHHH YePTekKel, ITPOH3BOACTBE PACUETOB H
T.II.

[{enpro MpaKTHYECKHX 3aHSATHH SBISETCS ()OPMHPOBaHHE ITPAKTHYECKHX YMEHHI — ITPO-
(e CCHOHAIBHBIX (BBOIONHATh ONpeel€éHHbIe IEHCTBHS, OINepalii, HeOOXOAHMBIE B IOCTIEIYIO-
IIeM B PO eCCHOHAILHOH JEATEIbHOCTH) HIH YUeOHBIX, HeOOXOJHMBIX B ITOCHE IYIOIIEH yUe O-
HOH JeSTeIBHOCTH IT0 O0INeITpo()eCCHOHAIFHBIM H ITPO(eCCHOHATIBHBIM JH CLIHIIIFHAM.

BuGmorpadryeckui CIIMCOK COAEPKHUT CBEJeHHS O CIPaBOYHOH JIHTepaType H JTOITOITHH-

TCIIBHBIX H3AaHIHAX HeOOXOMHMBIX IS ‘_’;*TJIY@HEHHGI‘G H3VUCHHA OTACIIbHBIX BOIIPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enp ocBOEHMS JHCIHITINHEI SBISETCS O3HAKOMIIEHHE CTYJIEHTOB C BaKHEHIIIIMH METO-
JaMH H MOJEISIMH KJIacCHYECKOH MaTeMaTHKH, HallpaBJIeHHEIMH Ha HCIIOIb30BaHHE H IIPHMEHE -
HHE HX B YIIPaBIIEHHH: METOlaMH JIHHEHHON alreOpsl, MeToaMH JH( (hepeHIHaIsHOI0 HCYHCIIe-
HHSA (PYHKIHH OJHOI ITepeMEHHOMH, BEPOSTHOCTHBIMH H CTaTHCTHYECKHMH MOAEISIMH H HX ITPH-
JTOKEHMSIMH B TOCYIapCTBEHHOM H MYHHIHUIIAJIEHOM YITPAaBJIEHHH.

3agaun OCBOEHH S JHUCIIHIUIHHEIL SBISFOTCS:

— CO3JIaHHE Y CTYJEHTOB OCHOB TEOPETHYECKOH ITOATOTOBKH B OOJIACTH MaTeMaTHYeCKHX
METOJIOB H MOJIeNIeH B YIIPaBIEHHH,

— OBIIaJIeHHE MaTeMaTHYEeCKHM arlliapaToM, HeoOXOMHMBIM A1 H3YYEHHS JHCLIUIUIHH 'OC-
yAapCTBEHHOIO H MYHHIIHITAJIbHOI' O YIIPARIEHU S H PEIIEHHS TEOPETHYECKIX H IIPaKTHYECKHX 3a-
Aatd,

— PasBHTHE HHTEIIEKTa H ()OPMHPOBAHHE Y CTYIEHTOB JIOTHYECKOr 0 H aJITOPHTMHYECKOTO
MBIIIUIEHH T,

— BBIPa0OTKa HABBEIKOB CaMOCTOSTEIIEHOIO H3YUYeHHS yueOHOH H HaYYHOH JTHTEepaTypPhI I10
MaTeMaTHYECKHM METOAAaM H MOAEISAM, H HX ITPHIIOKe HHSIM,

— IIOBBIIIEHIE OOIIEHN KYIIBTYPBI CTYAEHTOB.

2. Obopyoosarue u mamepuaisl
ATmaparHsle CpeICTRa: TIePeHOCHOM HOYTOVYK, ITPOeKTOp, JOCKAa MarHHTHO-MapKepHasL.
YuebHast ayaIuTOPHS IS IPOBEAcHHS YUEOHBIX 3aHSATHI, OCHAIlleHa OOOpYAOBAaHHEM H

TEXHHYCCKIMH CPEICTBAMH Dﬁ}”lEHI[H.

3. Haumenosanue npakmuueckux paoom

Ne Tembl M3 HIX TIpaKTiie-
HamnmeHOBaHNe TeM JUCIIUIMHEL, HX KpaTtkoe | O0beM
ITHICITH - CKasl ITIOATrOTOBKA,
COJZIep/KaHHe YaCcOB
TLIIHHEI 4acoB
3 CEMECTP
IIpaxTHyeckas padora Ne 1. MaTpHIIEI H OIpe-
JETTUTEITH.
1 Omneparu Hag MaTpuiiaMu. OnpeaeanTelIn. Bel- 3

Y CIIEHHE OIpedeTeIeH 2-10,3-ro H N-ro I10-

| psIKOB.
an%%gﬁmmmmﬂaﬂ padora Ne 2. MeTobI pelleHH

Ceprydukar: - 2C0000043ENETETENM TTFTHETTEIRE D aBHEH I

Bnangneu: ngﬁaymsa TqTraHa AnekcaHgpoBHa — -
CIICHHE CHCTCM JIMHCHHBIX YPABHCHITH MCTO-

JIOM OOpaTHOH MaTpPHIIBL, Kpamepa 1 'aycca.
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IIpakTH4eckan padora Ne3. OyHKIHH H ITpe-
nensl. MeTombl IIpHOIIMKEHHOT O BRI CIIE HILS
3HAYEHHH (DYHKIIHI.

3 OCHOBHBIE METOIBI BEIUHMCIIEHHS ITPEJIETIOB
¢yHKIHI. [IpHMeHeHHe SKBHBAJIEHTHBIX OeCKO-
HEYHO MaJIbIX K BEIYH CIIEHHIO ITPEAEIOB (PYHK-

1M

IIpakTHyeckas padora Ned. [IponsBogHasg 0
4 miQdepeHIIHAT QYHKIIHH OJHOH IepeMeHHOH.

JTudpepeHIpoBaHHe (PYHKIHH Pa3THYHBIX BH-
TIOB.

IIpaxTHyeckas padora NeS. MeToanI HeCIIEO-
BAHIS M IIOCTPOEHHSI I'PahHKOB (DYHKI[HIA.
OkcrpeMyM QyHKIH. TodkH reperuda. ACHMII-
TOTHL. [IprMeHeHHe AH(QepeHIHaIbHOIO He-
YHCIIEHHS K HCCIIeJOBAHHIO (DYHKI[HIT H IIOCTPOE-
HIHFO HX I'pa()HKOB.

IIpakTH4eckan padora Ne6. BeposATHOCTHEIE
MOJIEIIH TIPOIIECCOB YIIPaBIECHHS.

6 ONeMeHTEI KOMOHHATOPHKH. BEIUHCIIEHHE BEPO-
SITHOCTH CIIYYAHHOI'O COORITHSL. BepOSTHOCTE B
CXEME ITOBTOPHBIX HCIILITAHHII.

IIpaxTHyeckas padora Ne7. KoppelsmnoHHO-
PETPECCHOHHBII METOJT HCCIIeJOBAHI S CITyYari-
HBIX BEITHYHH.

YHCIOBEIE XapaKTEPHCTHKH I CKPETHBIX H He -
7 IPEPBIBHBIX CITYYAHHBIX BEIIHYMH. MaTeMaTHYE-
CKOE OKHJIaHME, JUCIIEPCHS, CpeJHEe KBaApaTH-
YeCKOe OTKIIOHEHHe. M CITomp30BaHie YHCIIOBBIX
XapaKTePHCTHK B KOPPEISIIHOHHO-PErPECCHOH-
HOM METOJIE.

IIpakTH4yeckas padora Ne8. OcHOBBI BEIOOPOY-
HOI'O METOJA M BIIEMEHTHI CTATHCTHYECKOH TEO-
PHUH OIIEHHBAHH 5.

Br16opoyHas COBOKYITHOCTE, BEIOOPOYHAS () YHK-
1M pacipeieneHus. ' HcrorpaMma, IoIHTrOH Ya-
CTOT. BEIUMCIIEHHE TOYEYHBIX OL[EHOK ITapaMeT-
POB pacIpeielIeHHsI. BEIYMCIIEHHE HHTEPBAJIb-
HEBIX OI[EHOK ITapaMETPOB PaCIIPEIEIIEHHS.

IIpakTH4eckan padora Ne9, CtarHcTHYEeCKaS
rurnores3a. MeToasl CTaTHCTHYECKOH IMTPOBEPKH
THIIOTES.

CTaTHCTHYECKHE HCCIIeJOBAHHS 3aBHCHMOCTEH.
MeToabl CTaTHCTHYECKOH ITPOBEPKH IHITOTES.
['mmoresa o paBeHCTRe I'eHepallbHBIX CPEIHUX.

HToro 3a 3 cemecrtp:

Hroro:
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4. Cooepacarue 1ad opamopHslx pad om

IIpaxkmuueckas paboma Nel. Mampuust u onpeoenumei.

H EJib. HpHDﬁpEETH HAaBBIK BBITIOJIHCHITA GHEpElI_[I]ﬁ Hald MATPHIIaMH H BEITHCJICHITA OIIPC-

JelIUuTelIe .
OcrHoebl HIEﬂpHH.‘
[IpssvmoyTonbHas TabmHIla, cojepskalias m — CTPOK H 1 CTOJIOILIOB Ha3bIBAETCS Mampiiijeil H
0003HaUaeTcHd
4 A
lHII ﬂll A Hln lHII HIZ A ﬂlﬂ
a,, a,, N a, a, a,, AN a,
A= Nl A = "
A A A A A A A A
il Hml A ﬂmn I'-«x"‘:‘.‘wrl Hm:’. A Hmn J

HIIH KOPOTKO MaTpHITy 0603Ha4YaroT4 = || aij
Cnootceriie mampiiy
IIyCcTh JaHbI ABE MAaTPHIIBLA HB OJHHAKOBOH PasMEPHOCTH. X CYMMON Ha3bIBAETCS MATPH-
11aC = 4 + B TOH Xe pasMEepPHOCTH, 3JIEMEHTEI KOTOPOH PaBHBI CYMMaM COOTBETCTBVIOIIMX 3lIe-
MEHTOB MaTpHI[ A H B, T.e. ecTH A = B =||bif|, ToA + B = C = ||ci|.
1 -2 5 2 1 -3

[ Iprmvep: A= , B= , TOrJa

4 1 3 1 -2 4

1+2 —-2+1 5-3 3 -1 2
A+B=C= = .
4+1 1-2 3+4 5 -1 7
OTMETHM, YTO CKIaJbIBATH MOJKHO TOIIBKO MATPHI[LI C OHHAKOBLIM YHCIIOM CTPOK U C OH-

HAKOBBIM YHCIIOM CTOJIOIOB.
PasHocThIOB - 4 MaTpHIl B H A (OJHHAKOBBIX CTPOSHHI) Ha3bIBaeTCA TaKasd MaTpHIla.X, 4TO

Jd=1.2,...m;j=12,....n

A+X=B.
4 2 1 4 B 3 5 7
H = ; = T
aIpHMED, 23 1 4 orja
3 5 7 2 1 4 1 4 3
X=B-A= — =

2 -1 4) (-2 3 1) (4 -4 3)

Vmnoocenue mampuy
a) YMHOKeHHEe MaTPHIIBL Ha YHCI0. UTOOBI YMHOKHTS MaTPHITY Ha YHCIIO 0., HAaJIO YMHOKHTE
Ha 5TO YHCJIO KaXKIbIH AIIeMEHT MATPHIIHL:

a|l aij|| = || aai||

2 -1 2 -1 6 -3
[Ipmmep. A = , a=3,aA=3 = .
3 5 3 5 9 15

0) YMHOXEHHE JBYX MaTPHII.
YMHOKeHHE MaTPHIIBELE Ha MaTpHITY 4 BO3MOXKHO TOIIBKO B TOM CIIy4ae, KO YHCIIO CTONIO-

I[OB B Mﬂ%gﬁm E%Hy CTPOK B MaTpHIle A.

Coprudmcar 22T MEHE MAEPHIEEG 55 d300athRACTION 0K EHHBIH B /-0 CTPOKE H j —OM cToNOIE (T.€. Cyj) paBeH
B”EﬂE“WEWIBBEﬂEMEWHTGE [ — OH CTPOKH MaTPHI[BI B Ha COOTBETCTBYIOINHE SIIEMEHTEI j—

IO CTONIOIA MaTPHIIBI 4.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



1171 imn- nj

n
c,=a b .+aﬂb2j+K +a. b ,:Zamb@
k=1

CJIE,[[}" €T OTMETHTB, HTO YMHOKCHHC MATPHI] HE oOrmazaeT CBOHCTBOM KOMMYTATHBHOCTH,

T.e. AB + BA.
| 1 2 . ~2 1
I1 1.A= H =
PEVED 1 3 3 5
HUneem
e 1 2Y-2 1) (1:(2+2:3 1-142:5 ) (4 11
=1 313 5 |=1-(=2)+3-3 1-(=1)+3-5) |—11 14
. =2 1Y 1 2} (=2:0-11 2:(-2)+1-3) (-3 -1
13 5 -1 3) (3.1+5.(-1) 3-2+5.3 ) (-2 21

Beirom: AB £ BA

Buiuricnenue onpedenumeneii

Ecim B MaTpHIlEe YHCIIO CTPOK PABHSAETCS YHCITY CTOIOIOB, T.€. m = n, TO MaTpHIla Ha3bIBa-
ETCS K8AOPAMHOIL:

(a,, a, AN a,

2 | 1t
A . l‘:IEI ﬂEE A ﬂlu
A A A A
I"\{IHI ﬂHE A ﬂ”” /I

OrnpeaeIHTeNb, COCTABJIEHHBIH H3 3IIEMEHTOB KBaJpaTHOH MaTpHIEI (0e3 IepecTaHOBOK)
Ha3BIBAETCS OIpeJeIHTeIeM MaTPHIEL A.

lﬂl | ﬂll A lﬂlj'.!
a a A
nl n2 HH
YHco ai1 a2 - a21 a2 Ha3eIBaeTCs OITPEACIIHTEIIEM BTOPOI'O ITOPAIKA H 0003HaAUaeTCI CHM-
ty, Ay,
BOIIOM A = - =d, dyy — U5, -
sy sy o o

OHPE,I[EHHTEHEM TpETB cI'O Hﬂpﬂm{ﬂ HASBIBACTCH YIICIIO .
tyy Ay,

i

ay

“ﬁ = HEI HEE HEE = lI:"TI IHEEHH —I_HEIHEEHIE T HIEHEEHEI a HE IHEEHIE a a’l IH'EEHEE a I"':"T'EII:"T'I 1‘133

o o

, d

31 3

CxeMaTHYeCKH BEIYHCIEHHE OIpeelINTelIs TPeThero IOPSIKa BBITTISIHT CIIeIYIOIHM 00-
pa3oM (IIpaBHIIO TPEYTOJIbLHHKOB HIIH IpaBHIIO Cappyca):

33

Ceptuchukar:  2¢QAB0043E9ABBBISIT0SE[E4

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IMPEACIIITEIIb TPETHET O ITOPAAKA TAKAKE PABEH CYMMC ]’[pDHBBE,I[EHI]ﬁ JIIEMCEHTOB HEKOTO-
pﬂﬁ CT?DI‘D}I (CTGH@HHZ,) H4a alll EﬁpﬂII‘IECIﬂIE HJOITOJIIHCHITA 3THX 3JIEMCHTOB, T.C.
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A= ﬂIIAII +ﬂ|2A|2 +ﬂI3AI3; A= aIIAII "—ﬂzlAzl +ﬂ3|A3|

A=a, A, +a,,A,, +a,A,;; A=a, A, +a,,A,, +a,A,;,

A=ay Ay +a5As, +ay5A450 A=ap A+ ayA,,+apdg,

Harmprmep, pasiokeHHe OIPeqelIHTEN M0 SIeMEHTAM IIEPBOIL CTPOKH:
a 4 4
_ 1y 122 2! 1y 1+2 7 21 23 132 _

a3y dsz; 3 ds; as

et

=, (A0 —A3,0,,) —a,,(a,,0; — A3,0,3) + a5(a,,a5, —aya,,) =

= Ayylyy T A5 05, T A 3050y — AUy — )05 Ay — A0 50 5,

PasznoxeHHeM I10 3IIeMeHTaM CTPOKIT HIII cTONOI[a MOKHO BBIUHCITHTE OIIpCACIIHTCIIb JIFO-

6oro IMOpPAIKaA. B xayecTBe IIPHMCPpa paCCMOTPHM OIIPEACIOITCIIE HETBCPTOI'O ITOPAAKa H Pa3JIo-
AHM CT0 ITO 3JICMCHTaM HEpEﬂﬁ CTPOKH.

IIpamep 2.
1 -1 2 3
L Lo 1 -1 4 1 -1 4
- —1-=D"'3 1 3+(=D-=D"]2 1 3|+
o 3 1 13 (-D (-D-(=D
0 5 3 0 5
3 0 5
1 1 4 1 1 -1
+2-(=D"2 3 3[+3-(-D"*12 3 1|=15+0-3-4-0+15+
31 5 31 0

+15+0-9-12-0+10)+2(15+8+9-36-3-10)-3(0-2+3+9-0-1) =

=13-6+2-(-17)-3-9=13-6-34-27=-54

JIaHHBIH ONpedeIHTENh MOKHO BEIYHCIHTH HHBIM CIIOCOOOM, ITPHMEHHB 3JIEMEHTapHEIE
Ipeo0pa3zoBaHMs K CTPOKaM OITPENCIIUTENS. A HMEHHO, YMHOXKHM 3IIEMEHTERI IIEPBOH CTPOKH Ha
(-1) u cTTOXIM ¢ BIeMeHTaMH BTOPOH CTPOKH, 3aTeM YMHOJKHM 3JIeMeHTHI IIEPROIT CTPOKH Ha (-2)
H CIIOKHM C COOTBETCTBVIOIIMMH 3IIeMEHTAMH TPEThEH CTPOKH M, HAKOHEII, YMHOXKHM 3JIEMEHTHI
IIEPBOH CTPOKH Ha (-3) H CIIOKHM C COOTBETCTBYIOIIHMH C 3IIeMeHTaMH YeTBePTOH CTPOKH. Toraa

ITOJTYYHM OIPeAeIHTEND 4-T0 IMOPSIAKa, B IIEPBOM CTONIOIE KOTOPOIO CTOST HYIIH, KPOME IIEPBOMH
CTPOKH, T.€. IIOITy4aeM OITPeJeIHNTEIb BHIA:

1 -1 2 3
2 -3

0 2 -3 1

0 5 a4 T @A =S =3 —3/=24-30+36+12-36-60=-54.
4 -6 -4

0 4 -6 -4

K OHMPOJIbHbIE 60NPOCHI I 3 a0 aHuA:

1. Kakme MaTpHIIBI MOKHO CKIIAJBIBATh M IT0 KAKOMY ITPABHITY ?
NOKYMEHT MOAMMCAH

2oNKiEARPINIAV OBBTHEEEAMIL O0JIaacT OIlepal(Hs CIIOKEHHS MATpHI[? ECTh IH OTIHYHSI OT
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

Branengp OHETRYeTOREHA Y IHCan?Ha

h 3. Kak OJKHTh MATPHITY Ha YHCIIO?
Nencteutened: ¢ 19.08.2022 nao 19.08.2023



4. Kakmvi cBOHMCTBAMHM OOJIaJarOT OIepalfisd YMHOXKEHHS MaTPHIBI Ha YHCIO? ECTh I
OTJIMYHMS OT CBOMCTB YMHOKEHHS Y CEN?

5. UTo Ha3kIBaeTCA ONPEAEIIHTEIIEM KBAAPAaTHON MaTPHI[BI?

6. Jlarite onpeelneHne MHHOPA 1 alredpanyecKoro JOIMOTHEHHS JIEMEHTA OIIPEAETTHT NS

7. Kaxk BEIYMCIIHTE OIIPEAEIIHTEND, pasjlaras ero Io IIPOH3BOJIbHOH CTPOKE HIIM CTOIOIY?
CpopMyTHpPYITe COOTBETCTBYIOMIYIO TEOpPeMY M HAITHIIHTEe (POPMYIIBI Pa3IOKEHHS OIpeleiIH-
Tels 1o 1-0i cTpoke (k—my cTonoiy).

8. Hantu nponsBegeHne Matpuil A 1 B.
L A:[O l] | B:[l 2 OJ*

5 1 3 4 5
1 2 0) 1 2 0)
2.A=|0 3 1|,B=(0 3 1]
0 1 2 0 1 2
(-3 2 -1) (4 5 1)
3.A=5 6 1 | B=|-3 2 1|
-2 1 -7, 8 -3 2

-1 3
2. Haiitn A°,ecrmt A = :
> -4

3. BBEIYHCIIHTE OIIPEIEIHTEID

1 3 7 2 4 35 1 1 1 1 1 1
. A=l8 26 s6 2. A=13 1 -1 3./x vy z{. 4|1 I+a 1
3 -4 6 2 0 0 x>y 7 1 1 1+b
1 -1 2 3 =2
4 0 2 0 -1 5 3 2 | 1 -1 2 |
5. A '3 P2 e, 427 2 712 1 3 -2 1
0O 1 0 5 -5 1 1 5 3 7 1 -2 3
2 4 3 1 0 4 2 -1 N 3 4 5
NOKYMEHT MOAMNUCAH

ANEKTPOHHOW NOAMUCHIO
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Ipaxkmuueckaa pavoma Ne2. Memoodst peuteHUA cucmem JTUHEHUHbIX VP ASHEHUI.

Ilens: PacCMOTPETH pasIMYHEIE METOABI PEIIEHHS H 3aKPEIMTh HABBIKH pelneHusa CJIAY.

OcHoé6blL meopuu;

CHcTeMamIIHMHEeHHBIX }"pElBHE’:HI]IuI CNIICPEMCHHBIMIT HMECT BHI.

rr:.'”.x, + apx,+ AN +a, x,= b
a, X, + a,x,+ AN +a,x = b,

1 A A A A A
a,,x, + a,.,x,+ AN +a,x = b,

rae d; (1=1,2,...m;j=1.2,..n), bk (k=1.,2,....,m) - 3a1aHHbIe JeHCTBHTEILHBIE YHCIIA.

Uuema a; 1=1,2,...,m;)= 1,2, ...,n) Ha3pIBaIOTCA KO3 ((HHIHEHTAMH CHCTEMEL, a YHCTIa bk

(k = 1.2, ...m) - cBOOOAHBIMH WIEHAMH CHCTEMBI JIHHEHHBIX ajreOpanyecKHX YpaBHEHHH

(CJIAY)
MaTpHi[bI
II{-'I‘:III ﬂl: A 'I“:IIJ'IWI II{-'I“::"III HIZ A le:r 'blx‘1I
a, ap N a, | — a, a,, N a, b,
A= i o T IH A = - o - - | , KOTOPBIE COCTABIICHBI H3
K A A A K A A A A
\a ml ﬂml A Hmn*‘} KH”E | ﬂml A Hmn bm*"'l

KGBd)(l)I]I[HEHTGE IIPH IICPCMCHHBIX H CBOOOIHBIX WIEHOB CHCTCMBI, Hd3bBIBAKOT COOTBCTCTBCHHO
MﬂTpI]l[Eﬁ CHCTCMbBI H pacumpem{c:ﬁ MﬂTpHI_[Eﬁ CHCTCMBDBI.

PaccMOTPHM CHCTEMY TPEX JIMHEHHBIX YPABHEHHH C TPEMS HEM3BECTHRIMH Xjs Xpy A3 :

a, X, +a,x, +ax; = b,

A

ay, X, + Ay X, + ay Xy = b,,

| A5 X T Ay Xy A X, = b;,

rae d; - Koa(pPpUIMEHTHI TIPH HEM3BECTHBIX, b; - cBOGOMHEIE WITEHBI (TIIpaBbIe 4aCTH) CH-

CTeMBI YpaBHeHHI . OTIpeleIHTeTb TPETHEr 0 ITOpsIKa /\ | cocTaBIeHHBIH H3 KO3 () (PHIHEHT OB IIPH
HEN3BECTHBIX, HAa3BIBAETCS Onpedemenem clcnemsl.

PenmmM cHCTEMY JIHHEHHBIX YPaBHEHHH METOJ0M OOpaTHOH MaTPHIIEL:
,le +x, —3x, = -5,
X, —2x, +2x, =17,

X, +x, +3x, =4.

L

e

BeenéM cneayromnpe 0003HAYEHH

2 1 -3 x ) -5)
A=[1 =2 2|, X=|x,|. B=|17
11 3, x,) 4

[ HITCIIb CHCTCMBbI:

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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2 1 -3
A=l -2 2|=-124+2-3-6-4-3=-26.
1 1 3

Tak Kak OIMTPCACIIMTCIID MATPHIIBI CHCTCMbBI OTJIHYCH OT HYIIA, TO ME],TPIIL[E}A HMCECT GﬁpﬂT-

~1
HVYIO, 4 PCHICHHE CHCTCMbBI HMCECT BILI. X — A B .

TI11s HaXOKIeHH ST OOPATHOI MaTPHIBI A~ BBIUHCIIHM alreGpandecKHe JOOMHEHHS dlIe-
MEHTOB MaTPHIbLA :

-2 2 1 -3 1 -3
1= =-8, Ay =- =-6, Ay = = -4,
1 3 1 3 -2 2
A—lz—l Aq—2_3—9 A—2_3—?
SR | R | S ]
_1—2_3 &—21—1 A—21—5
ho1| 7 S | S |
-1
MarpHita A , 00OparTHas K4, 3aIHIIeTCs CIIEAYIOINM 00pa3oM
_1 (-8 -6 -4
Al=——|-1 9 -7]|
26 |
3 -1 -5,
MarpHyHOe pelleHHe CHCTEMBI HMEeT B!
(x, ) (-8 —6 —4)\(-5 (—78) (3"
X =] x, :—i_ -1 9 7117 :—i_ 130 [=]| =51,
i 26 26
X3 (3 -1 =504 \2) 2

OTCIONA CIIEAyeT, uTo X =35 X, =—9, Xy =2,

[Tpn ycmoBmm, uro A # (0, TO eIHHCTBEHHOE PellleHHe CHCTeMBI BeIpakaeTCs ghopmynamii
Kpamepa:
"ﬂl "'jf "ﬁ'ﬁ

Xl:E Xy = ’ Xy =—.

Penmts o popmymnam Kpamepa ciaeyrolyro cCHCTeMY JTHHEHHBIX YPaBHEHHH:

-

X, —2x, +x;,=-4

e,

3x,+2x, +5x, = 2.
dx,=Tx, = Sx; = =5

L

1 -2 1
Brauane HaiineM onpegenurens cuctemel A=|3 2 5/ =-10-40-21-8-30+ 435 =
4 7 -5

- 74. A #0. CHE,[[DEE],TEJ]LHID: pacCMaTpPpHBACMaAaA CHCTEMA HMECT CAHHCTBCHHOC PCIIICHIIC. Brrumc-

JIMM OIIPENEIMTENH A | A, A, .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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-4 -2 1 1 -4 1
A=[2 2 5/=40+50-14+10-20-140=-74, A, =3 2 5

=-10 - 80 -
-5 -7 -3 4 -5 -5
| 2 -4
15-8-60+25=-148A,=[3 2 2|=-10-16+ 84 +32-30+ +14=74. TaxuMm o6pazoM,
4 -7 -5
PELIEHHE TAHHOI CHCTEMBL HMeEeT BHT
A, —74 A, —148 A, 74
==, x, =20 = T,
A —74 A —74 A —74

Paccmotpum pemeHne CJIAY metogom 'aycca. Merton ['aycca 3aKIO4YaeTCIB ITOCIELO-
BaTEIIbHOM HCKIIFOUEHHH HEN3BECTHBRIX. (711 yoOCTBa BRIMMHIIEM PACIIIHPEHHYIO MATPHIIYH IIPH-
BEeJIEM €€ K JUarOHaJIbHOMY BHIY C IIOMOIIBIO 3TIIEMEHTAPHBIX ITPeoOpa30BaHHIL.

(2 1 -3]-5) (1 1 3]|4)
1 =2 2|17 |—=—| 1 -2 2[17 |——>
| 25, +5,
L\1 1 3 4} L\2 1 -3 —SJ
/ \
L1 34 1 1 3| 4" 1 1 3| 4"
=5, +5, >0 =3 1|13 S, &5, > ——>0 -1 -9-13|——%57—|0 -1 -9-13].
o -1 9|13 S o 3 <3) lo o 2652
\, J - - y, J

BrImormHHM 00paTHBIN XOA. 3aIHIIeM CHCTEMY,HCXOAS H3 K03( (PHIIHEHTOBR IOCIeIHEH
MaTPHIIEL, H IIOCIIeJOBATEIbHO HAHAEM HEH3BECTHEIE.

(X, +x, +3x, = 4, ( X3 = &,
=X, —9x, =13, T X, =13-9x, =5,
| 26x; =52, X, =4—x, - 3x; =

K OHMPOJIbHbIE 60NPOCHI I 3 a0 aHuA:

Hcrone3ys ¢popmynel KpaMepa 1 MeTO 0OpaTHOHM MaTPHIIBI HAHTH PelIeHH ClIe YIOIHX

CJIAY:
3x, +2x, +x, =5 x, -2x,+3x,=6  2x,—x,—x,=4
1. 92x, +3x,+x; =1 ;2. 92x, +3x, —4x;, =20; 3. {3x, +4x, —2x, =11.
2x, +x, +3x; =11 3x, —2x, =5x;=6 3x; —2x, +4x; =11

Penimts cnepyroimnie cHCTEMEI MeETOLOM ["aycca.
(2x, +4x, +4x, +6x, =18

dx, +2x, +5x, +7x, =24

3x, +2x, +8x, +5x, =13
| 2x, +8x, +7x; +3x, =6

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Ipakmuueckaa pavoma Ne3. Pyukuuu u npedenvt. Memoost npuUdIUNHCEHHO20 6bIUNC-

JICHUA 3HAYEHUU PYHKUUIL.

Ilens: ChopmHpOBaTh HABBEIKH BEIYHCIIEHHS ITPEEIOB (DYHKIMHI, a TaK/Ke BBEIUHCIICHHS

TIPHOIHKEHHBIX 3HAYeHHH (PYHKITHI.

OcHoébl meopuu.;

IIycTe YHKIIUA y= f(x) 3aJaHa B HEKOTOPOM OKPECTHOCTU TOUKHU d, 3a HC-

KITFOUEHHEM, MOXKET OBITh, CaMOIl TOUKHA.
Yucmno A Ha3bIBaeTCs npeoenom @YHKyuu f(x) B TOUKe X=d, €CIIU JJIs JIFO-

OOTr0 ITOJIOKUTEIILHOTO Uncia € >0 Haﬁ,[[éTCH TaKO€ ITIOJIOKHUTEIIEHOC UHCIIO o(g) =0

, UTO JJIS BCEX X , YJIOBIETBOPSIOMUX HepaBeHCTBY (< ‘I— ﬂ“ < 0, BBITIOJTHIAETCS HeE-

PaBE€HCTBO |f(x)—b|<e - B 5ToM ciydae 3alichIBalOT lim f(x) =

X—=id

JlaguM reoMeTpHUecKyO NILIFOCTPAIMIO ITOHATUS Ipejiena ¢y KNI B TOUKe
(puc. 1.)

I

= ¥

Pucynok 1.
JIIIst BCEX TOUEKX, OTCTOSANINX OT TOUKU d HE JlaJIbIle, YeEM Ha & , TOUKu M
rpacuka QyHKIIUU f(r) JI€KAT BHYTPHU MOJIOCH IMHUPUHOI 2¢, OTpaHMUEHHOI MIps-

MBIMUI y=b—&, y=b+¢.
PaccMoOTpuM HEKOTOPEIE CE0licmEa Npeoenos yHKUIL.

IlycTh lim f (x) = A, ]TJE g(x)=8B , C- rocTosIHHAas BelINUYNHAa ,TOrJa

X—=>d

I.  fimec=c>

2. Ij_xfiﬂ-fu}}=c-]j£tnfm=c.,q,

3. :jj_‘}ll(cnf(x]]zt'f-]j];nf(,ﬂ:C.A,

4 w&ggﬂaﬁgmﬁﬁ - I +ga)= A2,

5\3J1I:HTPDHHDI-*‘ |

........... i f‘i” f L lim £ (X) - lim g(x) =

_ _ X—=4 X—>3a
Euhx Ba ||||1

NeicteMTeneH: ¢ 19.08.2022 no 19.08.2023
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f(}i) _ lll'ﬂf(x) A

6. [im = =— eCclN I = 0.
X —i g(ﬁ) hm g(ﬂ) B }112} g(x)

K==

Jlea 3ameuamenibHblX npeoena
I lepBEINT 3aMeUaTEeNbHLIN HIPEIEI UMEET BU/I:

. sInx
lim =1.
=0 X

BTopolil 3amMeuaTelnbHLIN [IpeAeiI UMEET BU:

| X
lim (l — —J = e,
X —>o0 X

1
:u;lﬂ]{’)(l + J::)I = e.

PaccMoTpuM npuUMEpPHl Ha BEIUNCIICHHIE IIPEeoB (yHKIIIA.

o 12x7 +5x
lim

IIpumep 1.Brerancnurs npegen — 42 47

Pemengue

HpH IIOACTAHOBKC IIPCACIIbHOI'O 3HAUCHIA dAPI'Y MCHTA IIOJIYHACM HCOIIPCHOC-

o0

JICHHOCTE BII[J4d —.
a0

B IIPHMCPax HD,[[D6HDFD THIIA HHCIIMTECIIb 11 3HAMCHATCIIL JCIIAT IIOYUJICHHO Ha
}{n, raen -CTeliICHbE MHOI'OYJICHA B BHHMEHHTEHE.PHB,[[EHHM HHCIINTCIIb 11 3HAMCHA-

2
TeJlb Ha Ha X . B PC3VJIETATC ITOJIYHITM.

12+E
l_imlzx 2+ SI:]_im J;l _ 124—'_(3):_3?
—e — 4yt + ] 44" — 4+
2
Tak kak, mpu X —> 0 tbyHKL[HH > 1 iz CTPEMATCA K HYJIFO.
X X

- >R ﬁmx3—4xz—3x+18
nmMep 2.BLIUNcInuTE npeaen .
P P Lt x* =5x" +3x+9

HpH IIOACTAHOBKC IIPCACJIbHOI'O 3HAYCHIIA 4PI'YMCHTaA IIOJIYHACM HCOIIPCHAC-

JICHHOCTB EH,I[EIE , YTOOLI €€ PACKPEBEITE PA3JIOXKIHM HHCIIHNTCIIE 11 3HAMCHATCIIE Ha

0
MHOZKIITCIII.

X’ —4x* —3x+18= (,1:—3)(,1:3 —x—ﬁ): (.1:—3)(.1:—3X.1t+ 2): (.1:—3)3(.1:+ 2)
¥ =5x7 +3x+9= (I—3X.1?2 —2.1:—3): (.1:—3)(.1:—3Xx+1): (.1:—3)2(.1:+1)
X —4x?=3x+18 (x-3)(x+2)
x AT HOBOKIGAD (.1:— 3)2 (.1':+ l)‘

SNEKTPOHHOW NOAMNWMCLIO

e SR PATIN I I snamenaTens Ha MHOKHTENL (X- 3)', B pesyibTarte

ITOJIVHIIM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023

14



lim —; - = lim
=3 x7 =5x"+3x+9 k¥ x+1 4

IIpumep 3.BBEIUNCTIUTE TIPEET  lim

x’ —4x® —3x+18 x+2 5

Nx+13-24x+1

x—=3 3 IE . 9

HpH IIOACTAHOBKC IIPCACJIBHOI'O 3HAYCHIA dAPI'YMCHTA IIOJIYHACM HC-

OIIPCACIICHHOCTE BI 4 9 , UTOOLI ee PaCKPBITE Y MHOXKHIM HHCJIIUTCIIE 1 3HAMCHATCIIb

0

Ha BBIPAXKCHINIC, COIIPANKCHHOC HIICIIHUTCIIIO.,d BEIPAXKCHIIC, CTOAIICC B 3HAMCHATCJIC

pa3JloKHIM Ha MHOMKHITCIII.

Vir13-2Jx+1 . (Waxr13-2vx+1 ) Var13+2dx+1)

Iim = Iim —
3 Jx° =9 3 {/(1—3Xx+3)(\/x+13 +2~J.1"+1)
—3x+9
X3 \/x—3x/x+3(\/x+13+2\}'x+1) v—3 (I—S)i(x+3)i(m+2\/E)
g - 3(x—3) Y

(3% (Wx 134 24x 1 1)

S1n 3x

Iim

I1pumep 4.Beraucnure npegen = Ay

. 0
Hmeem HCOIIPCACIICHHOCTE BI1/a E , PaCKpPOCEM €C C IIOMOIIBHO IICPBOTI'O 3aMC-

HaTCJIBHOI'O IIPCAcCiia.

CepTudukar:
Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023

o osin3x .. 3sin3x 3 .. sin3x 3
lim = im = —]im —
=0 4x x—=0 4-3x 4 x>0 3x 4

2xsin x

TIpumep 5. Beaucnutes opegenn lim .
=0 ] —cos x

Bocnone3yeMcs TPUTOHOMETPHUESCKUME (hOP MY JIAMU:

L0 X . X X
2sin” —=1—cos x; sin X =28In—COS—, B pe3yJbTaTe IIOJIydIM
2 2 2
X X X
2 v sin x 0 2x-281n — CcOs — 2X-COS8 —
lim = :[—]zlim 2 2 _|im 2 _
—0 ] — cos x x—0 . 2 X x—0 . X
2sin” — S1n —
2 2
. X
2limcos — 5
r—=10) 2 " 1
J— J— — 4
. X 1
1 S1Nn — —-1
—.lim—2 2
x—=0) X
NOKYMEHT MOONWCAH —
SNEKTPOHHOW MNOAMNUCHIO 2
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2x-1

lim ox |
IIpumep 6.BerauciuTe npeaen x4+ 4
IlogcTaHOBKA HPENETILHOTO 3HAUEHUS [IPUBOAUT K HEOHNPEAEIEHHOCTI BIJIa

lfIll

I[HH ec PAaCKPLBITHA BOCIIOJIB3YCMCA BTOPBIM 3aMCHATCIIEHBIM IIPCACIIOM.

-

I .\\Il.r ‘ | l il
3x— 1) - 3x—1Y)" E[l_?)
] iy 2

Iim — - —
r—=o\ Iy 4 4 =0l 4 r—=w| 3x + 4 4\~
I+ lim| 1+ —
, A
hm| | 1+ —— 2 0
X—>00 — X e 3 _? l
) ( \3 I
3Ix V2 2 Y
p - 3 03 e 3
1
lim| | 1+ —
el | 3x
\ 4 )
\ J

KonmponosHsie éonpocst u 3a0 aHu .

1. OnpepeneHue mpeaena (PyHKIHH.

2. OCHOBHBIE CBOMCTBA ITPEJIENIOB (PYHKI[HIA.
3. MeToab1 BEIYHCIIEHHS ITPeeTIOB (DYHKIIHI.
4. IlepBrii 3aMeyaTeIbHEIH IIPEE.

5. Bropon 3aMeyaTelIbHBI IIPEAC.

0. BeIMHCIIHTE Ipeiensl (Y HKIHH:

Bnaneneu:

lljmszrS , Hm.:n:z—ilg
x4 3x—4 a7 x—17

. 2I2+I—l 3..,”:' —6+2
3. Im— . 4. lim >

_r_%Z_x +5x-3 -2 y? 48

- 5.):3 —|_4.,]:_8 . 212_2I+4
5. m — r— 6. lim :

=0 8y +6x" +1 45— x —y/x=3
. me/:{z-l—l-i—\/; 8 h_msiHS;-;
o 43 > *Hf‘qian*

VX’ +X —X {

. l—cosx . tex —sIinx
9.1im - , 10.1im & S *
x—) x“ N —) X

JOKYMEHT NOANUCAH 2

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ipakmuueckaa paboma Ned. [Ipouzeodnaa u ougpgheperyuan pyHxuuu o0Hoil nepe-

MEHHOLL.

Ilens: ChopMHPOBATH HABBIKH BEIYHCIIEHHS ITPOH3BOJHBIX CIIOKHOH (DYHKIIHH.

OcHoébl meopuu.;

Onpedeneriie NPoL36800HOII
IIpouseoonoit  gyuxkyuu y = 1(X) HaspIBaeTcsa IIpelle]l OTHOIIEHHS IIpHpaIlleHHS

(PYHKI[MH K COOTBETCTBYIOIIEMY IIPHpPAIIeHHIO apr'yMeHTa, KOrJa IIpHpallleHHe apI'yMeHTa CTpe-
MHTBCS K HYJIIO:

Ax—0 A Ar 50 Ax *
Ecmn 5TOT npefen KOHEUHBIH, TO IMPOH3BOAHAS CYIIecTBYeT H PyHKIMA f(X) Ha3pIBaeTCS

nH pepeHIpYyeMOH B Touke X. [Ipom3BogHas o0o3HavyaeTcay'(X) WIH d_y_ [Iporiecc HaxoXIe-
dx

HHS ITPOH3BOJHOH Ha3bIBaeTcs JH(PPepeHIIHPOBaHHEM (DYHKIIHH.
IIpaeina ougpepenyupoeanun gyuxiyii
[IycteC e R— mocTostHHASL ¢ = i (x), v = v(x) — (PYHKIIHH, HMEIOIIHE ITPOH3BOIHEIE.
1. C'=0. 2.(Cu)' =C-u'.

3. (uxv) =u"zx v 4. (u-v) =u - v+u-v'.
f

f f
5(&) _u'v-uy

2
IIpaeuno ouggepenyupoecaniia cnoxcroii pyuxiiil
Ecm ¢yaximsa y = flu) nudpepeHimpyema mow, a GyHKIMSE: = ¢ (x)audpepeHIHpY-
eMarlo x, TO IIPOH3BOAHAS CIIOKHOH PYHKIHHY = f(p (x)) onpenensercsa popmynoH v' =f " (u) - u'

(x).

Tabmuya npou3600H bIX CAOHCHBIX QVHKLLII

0. (W) =51 6. = (k) =14

2. (a”)r:a”-]na-u'. 2a. iﬁ*”)’:e”*u'*

3. (log , u) = 4. 3a.(lnu) =4

4, (Sinu)' =cosuu'. 5. (cosu) =—sinu-u'.

6. (teu) = cc:; . 7. (ctgu) = — w{;“ *

8. (arcsinu), = \/% 9. (arccos .ut.)r =— #
0 faretge) = - fncetp) =gl

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Ilpouzeoodnvie emopozo nopaoka

lIpouzeoonoii emopozo nopaoka (emopoii npouzeooHoil) 0T PYHKIHH Y — f(l)
Ha3bIBAETCS IIPOMU3BOIHAS OT €€ IPOH3BOIHOI, T. €.

F10=(Fx)

BTOpyIO ITPOM3BOAHYIO TaKXke 0003HAYarOT y"(x) HITH d’y

. IIponsBogHas or

=
dx”
ITPOH3BOAHOHN BTOPOTO IOPSAKA Ha3EIBAETCS NpoL3600H 0Ll mpemvezo nopadka U T. 1. IIpon3Bo-
d n
6 (n) Y
HYIO n-T'o MOpsiAKa 0003HaYaroT y*’ (x) HIH = .
dx

IIokaxeM Ha IPHMCPAX, KaK CIICAYCT ITOJIb30BAThCA ITPHBC ACHHBIMIT BBIITIC (bﬂph{y-
JTAMI.

IIpumep1. Haiitn mponsBogHyo: Y = cos (x7).

y' = 2005(}(2 ) (CDS(XE ))F = ZCDS(XE ) (— Sin(::«:2 ))F : (x

IIpumep 2. HalTH MpOH3BOAHYIO: Y = arc sin/x ,

b

)F = —-2X -:-;i1'1(2:v(E )

r

1
S Y BN S
\/1_(\/;)3 JI-x  2Jx-x

IIpumep 3. HaitTi MpoH3BOAHYIO: Y = ]n(arc tgvV X — 1).
PerieHue.

, (arctg\fx—l)r_ 1 ( }{—1)r 1

1
a arctg/x — 1 _arctg\;‘x—l 1+( K_l)'_arctgw’x—l 2\/}{3_}{3‘

X X
IIpumep 4. HalitTi 1pon3BOAHYIO PYHKIHH V = Intg———
2 smx
, | | I smx—xcosx 1 SIN X— XCOSX SINX—SINX+ XCOSX
,}F — . — - 5 — _ - 5 — - 5 —
X 2 X 2 sSin” x . X X sin” x sin” x
g — COS™ — 281N —COS —
2 2
XCOS X
-2
sin” x

ox*
IIpumep S. Haitti mpon3BogHy0 QYHKIH Y = arclg -
— X
Y = 1 8x’(1-x") = (=8x)2x" (1-x")"(Bx’-8x" +16x") 8x +8x" _
L4 (1-x")° (L+x°)* (1-x*)’ (1+x)?
gl . XH)E
AOKYMEHT MOAMUCA

S{EWEQHEGﬁjDﬂﬂﬁbg
Ceptudmkar: 2C0000 aE [ 000004 3E

Bnageneuy; LlleGayxo B'l{ Il'glbﬁrl"é)@n eKc ElH,ipqt_E ':fﬂ
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KoumponsHele 6onpocst 1 3a0 aHuA:

1. JlafiTe onpeneneHHe IIPOH3BOJHON (PYHKITHH B TOUKE.

2. ChopMyIIHpYHTe OCHOBHBIE ITpaBHIIa JH(DPepeHITHPOBaHH.
3. 3armMmmre TaOIHIy ITPOH3BOIHBIX.

4. Kak orpejensercs IMpoH3BOAHASI BTOPOr 0, N-T'0 IopsaKa’?

5. HaiiTH mpoH3BOAHYIO (DYHKITHH.

1. y:#(3+4my.

2. y: X .
\/1+ X
|
3. y:ﬂfﬂtg—j.
1+ x°
2

Jio-2x]

5. y = Inlntgx

.
arcsin—

0. y=e *

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ipaxkmuueckaa pavoma Ne5. Memoodst ucciied 06aHuUA U NOCMPOEHUA ZPAPUKOE (PYHK-

L=

Ui,

Ilens: DopMHpPOBaHHE HABBIKOB IPHMeHEHHS JH(Q(PepeHIHAIIbHOIO HCYHCIEHHS K I10-

CTPOEHHIO I'Pa(PHKOB (DYHKITHIA.

OcHOé6bL meopui.

PaccmoTpuM QyHKINIO y = f(x), HENPEPBIBHYIO B TOuKe X;. Touka X HasbIBaeTC

MOYKOIl MAKCUMYMA (MUHUMYMaA) DYHKYu y = f(x), €CIIH CYIUECTBYET Takas OKPECTHOCTB

TOUKH Xy, YTO I BceX X # X M3 5TOif OKPECTHOCTH BBIMONHAETCS HEPABEHCTRO f(x)< f(I{])

( f(x)> f(X,)). 3HaueHHe QYHKIFII B TOUKe MAKCHMyMa Ha3BIBACTCS MAKCHMYMOM ()YHKI[HIL

ymﬂ}{ — f(xma:-; ) .3HauYeHHEe (1)}’]—]16_[]?]}1 B TOYKES MHHIIMYMd HA3bIBACTCA MITHHMYMOM (1)}*'1—]1{[_[]?]1[:

Y. — .
.) min f(xmln) )

TOUYKH MaKCHMyMa H MHHHMYMa () YHKITHH Ha3bIBAIOTCS MOYKAMIL SKCIPeMyMa QVHKLLIL.
3HauyeHH I () YHKIHH B TOYKaX 3KCTPEMYyMa Ha3bIBAIOTCS SKCIpeMyMamil QVHKLLLL

!
Ecrm pyHKIMS y = f(x) UMEET B TOYKE X() SKCTPEMYM, TO fr(.l‘{]) =0 wm f (Ig)
HE CYIIECTBYET — Heobxooumoe ycinogue sxcmpemyma. OTCIOA CIIELYET, YTO TOUKH HKCTPeMyMa

(1)}"1-]1{1_[1111 CIICAYCT HCKAaTb TOJIBKO CPCAH TCX TOYCK, B KOTOPBIX ITPOH3BOJHAA (1)}"1-]141[1]11 PaBHa
HYIIFO HIIH HC CYIICCTBYCT, TAKIIC TOUKH HAa3bIBAIOTCAH KpumiiyecKiMmid I cmaifiiOH dpHbulMii TOY-

KaMH (PYHKITHH.
Ecm pyHKImA y = £ (x) HeNpepEIBHA B HEKOTOPOH OKPECTHOCTH KPHTHYECKOH TOUKH X))

H muddepeHIpyeMa B 3TOI OKPECTHOCTH (3a HCKIIFOYEHHEM MOXET OBITh, CAMOH TOYKH X)) H

CIIH IIpH TlepeXofie X yepes TOUKy X (clieBa Halpaso):
1) f F(I ) MEHSET 3HAK C «+» Ha «—», TO TOYKa X()ecTh TOUYKAa MAaKCHMyMa (PyHKIIHI,
2) f F(I ) MEHSET 3HAK C «—» Ha «+», TO TOUKa X(ecTh TOUYKAa MHHHUMYyMa () YHKIIHH,
3) f '(I) HE MEHSET 3HAK, TO B TOUKE Xy QYHKI[HA HE HMEET SKCTPEMYMaA.
Ecmi B kpurHyeckoil Touke Xy QYHKIHA y = £ (x) ABaXIbI QU depeHITIpyeMa, TO OIpe-

JIETIHTD XapaKTep SKCTPeEMyMa (eI B TOUKe Xy (YHKIIMH HMeeT 3KCTPEMYM) MOXKHO II0 3HAKy
BTOPOH ITPOH3BOIHOM:

1) eCIIH f ’(Jf{]) < 0, TO X() — TOYKa MaKCHMyMa (pyHKI[HH,

2) eCIH f Fr()C{]) >0, 10 X( — TOUKa MHHHMYMa () YHKIHH.

I'padpux pyuxarm y = f(X) HazpIBaeTCSA BRITYKIBEIM BBepX Ha HHTepBae (a; b) eciu B mpe-
Jenax 3TOro HHTeppana rpaduk QyHKIHH v = {(X) IeKHT HHKe 000 CBOEH KacaTelIbHOH.

['padpuk pyHkim y = {(X) HazpIBaeTCs BRITYKILIM BHH3 Ha HHTepBale (a; b) ecitu B mpe-
Jeax 3TOro HHTepBana rpaduk QyHKIHH v = f(X) IeKHT BhIIIIe TF000H CBOEH KacaTeIbHOMH.

Tﬁwgmmgum y = 1(x) Mo (xo0; f(X0)) Ha3pIBaeTCA TOUKOH nepecuba rpaHKa,
CeprubBCTTHL P ISPENOHS X-HAPEB o TpadIK MeHIeT HalTpaBIIeHHe BRITYKIOCTH.

Bnaneneu: meﬁﬂmsa TateAHa AnekcaHgpoBHa

TOUKE MEPETHOa () BTOpast MpoM3BOAHAS GYHKIH fpasHa Hymto  J  (X,) = 0 (Heo6-

Heicte V%Qé:m: Wﬁ?ﬁ y@?ﬁ%%&?ﬁerﬂﬁa) .
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Ecmm BTOpas mponsBogHas f"(x) ABaKIBI JH((epeHIHPYeMOH (PYHKIIHH ITPH IIepexoe
yepes TOUKY X, MeHSET CBOH 3HaK, TO TOYKa X, eCTh TOUYKa Ilepernda eé rpaduka (JoCcTaTouHOE

yCJIOBHE Iepernoda).

Anzopumm tccnedoeanis QyHKLILL HA 6bINYKIOCHTb
11 MOouKLL nepe2iba

1. HaxomymM BTOPYIO ITPOM3BOAHYIO PYHKIIHH f"(x).

2. HaxomuM TOYKH, B KOTOPBEIX BTOPas IIPOH3BOAHASI paBHA HYIIIO HIH He CYIIECTBYET.

3. MccneqyeM 3HAK BTOPOH IPOH3BOAHOH CJIEBA H CIIpaBa OT HaHJIEHHBIX TOYEK H JIeJIacM
BBIBOJT 00 HHTEPBaJIaX BRITYKIOCTH H HAIHYHH TOYeK Iepernda. Ecm Bropas mponsBogHasa Oyaer
MEHSTH CBOH 3HAK C IUIIOCA Ha MHHYC HIH ¢ MHHYCa Ha ITIFOC B HCCIIeAYEMOH TOUKE, TO 3Ta TOUYKA
1 OyIeT TOYKOMH Itepernba rpaduka GyHKIHH. EcCIH BTOpas IIPOH3BOAHASL 3HAKa He MEHSET, TO
(PYHKIHSI He HMeeT TOUeK Ieperuoa.

Acumnmomeut epagura yrriie
[Tpsvas LHa3pIBaeTCsI aCHMIITOTON KPHBOH y = f{x), €CIIH pacCTOSHHE OT TOUKH M(x; y)
KPHBOH J0O 3TOH IIPSIMOH LCTPEMHTCS K HYIIIO ITPH HEOrPAaHHYEHHOM VAAIeHHH 3TOH TOYKH I10
KPHBOH OT Hayala KOOpAuHAaT. [Ipsamasa x = asBIISeTCs eepmuxans Hoti ACHMIITOTOH KPHBOH y =
f(x), ecl BEOTOIMHSIETCA XOTS OBl OHO M3 YCIIOBHH:
Iim f(:c): +00 (uﬂu — m)
x—a—0
lim f(x): +00 (H.HH — m)
x—a+)
[IpsiMast y = kx + b HaKIIOHHAS aCHMIITOTa KpHBOH y=f(x) IIpH X —>+00 (Tpu X —> —90),
ECJIH BEITIOIHSIFOTCS YCIIOBHSL:

lim Lx):k u lim [f(x)—k-x|=0b

x—+4n A X—>+e0

lim M:k u lim |[f(x)-k-x|=b|

x——o X X—3—o0
YacTHREIN ciIyyaidl HAKIOHHOH aCHMIITOTEI TIPH k=0 u b#wn _ 20PU3OHMANbH A
aCHMIITOTa y = b.
3x% —x+2
x—2
HaiinemoOmacTs orpeaeneHis QyHKIIHH D(}’) —= (— o0 ] Z)U (2 , T DCJ).

IIpamep 1. Hafitn acHMIITOTEI I'padHKa QYHKIHH y =

Xo = 2ecTh TOUKA pa3pbiBa Tpadika (QYHKII, Yepe3 Hee MOKET MPOXONHTH BEPTH-
KaJIbHas aCHMIITOTA.

_ o 3xt—x+2 [12
Hajimem Im f(}:) = lim —| —— | = —00,cIeIoBaTEIIbHO, IIpsIMasd
x—>x0—0 x—2-0 x—2 | O_

X, = 2 gBIgeTcs BepPTHKATIBHOIT ACHMIITOTOI.
HarigeM HaKITOHHYIO aCHMIITOTY:y = kx + b

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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. f(x) . 3x*—x+2 [o]| |pazgenum unciurens
k= Im = lim =| — |= > | =
o X >+ (x — 2) X oo | |1 3HAMeHATeNb Ha X~
| Xx——oo| | Xx——co |
1
3——+—
= lim LA —3;
X—to 1 . 2
[ x——co | o
X
. . 3x°—x+2 . 3xT—x+2-3x"+6x
b=lim | f(x)—k-x|= lim -3x |= lim =
X—o X =300 X — 2 X—tco X — 2
(x——w)| | x——w | (x——o0]
2
S+ —
. S5x+2 .
lm = lim X5,
xotn X— 2 X—>4o l_g
(J:—}—n-t:) (J:—}—r:-tn) X
Harm, urok = 3 u b = 5, ClIeIoBaTelbHO, YPaBHEHHE HAKIIOHHON aCHMIITOTEI HMEET BH]L
r=3x + 3.

Konmponosnsie eéonpocst u 3a0 aHu .

1. Haittn oGnmacTh ornpejielieHHS (DYHKIHH.

2. UccnegoBarh (PYHKIHIO HA YETHOCTh H HEUYETHOCTD, MIEPHOJHYHOCTD.

3. UccnemoBarhs (PYHKIHIO HAa HEIIPEPBIBHOCTE H BEPTHKAIbLHBIE ACHMITTOTHI.

4. HccnemoBarh mHoBeJeHHE (DYHKIHMH Ha OSCKOHEUHOCTH, HAHTH TOPH30HTAJIbHBIE H
HAKJIOHHEIE ACHMIITOTHI.

5. HaliTH skcTpeMyMbl H HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIHH.

6. HaiiTi HHTepBaIbl BEITYKIIOCTH (PYHKIITHH H TOUKH Ieperuoa.

7. HaliTi TOYKH ITepecedeHH S () YHKIHH ¢ OCSMH KOOPHHAT.

8. ITocTpouts rpapHK (QYHKITHH.
9. OnpeeneHHe 3KCTpeMyMa (PYHKIIHH.

HanTun akcTpemymbl GYHKLMNMA:

1 5 1 , 1 5 1 ,
. y=—x"——x"—-2x. 2. y=—x"+—x" —06x.
3 2 3 2
HaiiTH HHTepBaIbl BEOTYKIOCTH, BOTHYTOCTH H TOYKH ITepernOa rpadpuka (pyHKIIH:
4
. A 3 2
Ly=2"_242. 2. y=x"—5x*+3x-5
12
HaiiTi acHMITTOTEI Tpa(h)HKOB CHEMYEOIIHX () YHKIIHIA:
OOKYMEHT NnoanncCAH 2 2 .
ONEKTPOHHON MOAMUELIO 2—x 2\ — Sx™+2x-1
Ceptvdmkar: 2C0000043E9ABBB952205E7B EDLEE_ﬂﬂﬂﬂﬂdaiE 3 " ) y o 1 _ )
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa X — X
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Ipakmuueckasa paboma Ne6. BepoamuocniHoble MO0 el NPOUECCO6 YRPAGJIeHIA.

HEJII’:.' 3ElH[JEI'II/‘ITI:: HaBbIKWU NPUMEHEHNA BEPOATHOCTbIX MD,EI,EIIEH B Npoueccax ynpasne-

HWA.

OcHoé6bl meopuu.;

Knaccuueckoe onpedeneriie geposamuocniil.
Beposmmnocms cobvimua A onpeaensercs popMyInoi
m
P(A) =—

I

TJIE M — YHCIIO 3JIEMEHTAPHBIX COOBITHI, OIIaroIIpHSATCTBYEOIIMX ITOSBJIEHHIO COOBITHS 4, n
— YHCIIO BCEX BIIEMEHTAPHBIX COOBITHIL, BXOISIIIMX B ().

DOTO OmmpeielieHHe Ha3bIBAETCS KIdACCUYeCKIUM OnpedeeHiiem 8eposmHuochilL.

3 ompeneneHNsa BEpPOSTHOCTH BEHITEKAIOT CIEAYIOINIE €€ CBOMCTBA:

1. Beposmuocms 0ocmoeepro2o cobulmiia paeHa eoutiiije.

JIeHCTBHTEIILHO, €CIIH COORITHE JOCTOBEPHO, TO BCE AIIeMEHTaPHBIE COOBITH S OIIar OITPHSIT -
CTBYIOT eMy. B 3TOM city4yae m=n H, ClIeJOBaTEILHO,

poy="-2_
Fl 1
2. BEPGRIHHGCHII: HEeBOSMOMCHOZO Cﬂﬁblﬂﬂiﬂ pﬂﬂHﬂ Hyﬂfﬂ*
ﬂEﬁCTEHTEJ]LHG:, eCIIH COORITHE HCBO3MOKHO, TO HH OJHO 3JICMCHTAPHOC coOBITHE He OJ1a-

T'OIIPHATCTBYECT CMY. B sToM CIIVHAC m=0 H, CIICAO0BATCIIBHO,

py="-92 9
Fl n
3. Beposamunocms cayuaiino2o cobvimiis ecims NONONCUNETbHO0e YIUCI0, 3aKTI0UeHHOoe
MeJHCOY HyNeM u eouHell.

JIENCTBHTENBHO, CIIYYAaHHOMY COOBITHIO OJIAr OIIPHATCTBYET JIMIIE YaCTh M3 OOINETO YHCIIa

. m
SIIeMEeHTapHBIX COOBITHIL. B sToM cmydae O < 11 < m, a 3Ha4MT, () « — — | H, cleJoBa-

n
remsro, 0 < P(A)<1
Htak, BepoSITHOCTh IIFOG0r0 COGHITHS YIOBIETBOPSET HEPABEHCTBAM

0<P(A)<]

Ecm nmpoctpaHcTBO 2 coiepKHT OeCKOHEYHOE MHOKECTBO 3JIEMEHTAPHBIX COOBITHH, TO
HCITOIB3YETCA TeOMeTPHUYECKOe OITpeJelIcHHE BEPOSTHOCTH, KOTJa BEPOSTHOCTh IIOIAaHHS
TOYKH B JHOOYI0 00JIacTh IPOIOPIHOHAIIbHA Mepe 3TOH YacTH (JJIHHe, TUIOIaAH, 00beMy) H He
3aBHCHT OT €€ PacITOJIOKEHHS H (POPMBIL.

mesg

P(A) = G , TAC INISS — MEPa AJIHMHBI, ILIIOITA/1H, Gﬁ'LEMEl:, g — HaCThb oOmactH G.
mes

IIpumep 1. bpocaercs urpajapbHBIH KyOHK. [IpOCTpaHCTRO AMIeMeHTapHBIX COOBITHIL, OTBe-
yaroIiee JAHHOMY SKCIIEPHMEHTY, HMeeT CIeAYIONHii BH ;. {2 = {m, NG RNG } .

Hyﬁgﬁgﬁ%ﬁ%égocmm B MTOSBIIEHHH YeTHOr'O YHCIIa OUYKOB. COOBITHE A eCTh ITOJIMHO-
SNEKTPOHHOW MNOAMNUCHIO

CEpmd:bl}ﬂqgcW@ﬂﬂBﬁB{@ﬁ%@fﬂ?@}aﬁ}QﬂﬁﬂﬂﬂﬂﬂdSE

Bnaneneu: llleBayxoea TatesHa AnekcaHapoeHa

DIeMeHTapHbIe COOBITHS, BXOASIIHE B COCTAB CIIYUYAHHOI'O COOBITHS AHA3BIBAIOTCS COOBI-
THSIMI, _@gﬁggﬁﬁgﬁmgﬂeymuﬁwu ITOSIBJIEHHIO COOBITHSA A. J[Ba HIIH HECKOIIBKO COOBITHH B JaHHOM

NelcTRUTENEH: C
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OITBITE HA3BIBAIOTCS PAGH 0BO3MOMCHbIMLL, ECITH 10 YCIIOBHAM CHMMETPHH OITbITa HET OCHOBAHIIT
CUHUTATh KaKoe-TTHOO cOOBITHE O0llee BO3MOKHBIM, YeM TF000e JPYTOE.

IIpumep 2. B norepee paseirpeiBaetcsa 1000 GuneroB. Cpeau HUX 2 BRIMTPHIIIA IT0 S0
pyo., 5 — 20 py6., 10-10 py6., 25-5 pyb. Hekro kyrmmwr omauH Omier. HaWTH BEpPOSTHOCTH
BEIMI'PRIIIA HE MeHee 20 pyOIen.

PerneHue.

[To ycnoruto: 1000 = 250+ 520+ 1010+255+958 mp ourpim.

IIycTs A- HCKOMOE cOOBITHE. BEIMT PRI He MeHee 20 pyOreH —3TO BRIMTPHII B 20 pyOiieH,

KOTOPKIN BCTPEYAeTCA m1=d pa3 U BEIMIPEOI B S0 pyOIen, KOTOPEIH BCTpevaeTcsa me=2 pasa. To-

raa m=mi + m2.n=1000 - o6Iee KOMMIECTBO BCeX GHIIETOB. P(A) = — = 22 0,007.

n 1000

IIpumep 3. M3 90 ciay4yaliHO OTOOpaHHBIX OJMHAKOBBIX JeTalleld BBIIBIEHO 3
OpakoBaHHBEIX. OTHOCHTEJIPHAS YacTOTa OpaKOBAHHBIX JeTalleH paBHa
31
90 30

[Ipn yBenmMYEeHHMH 4YHCIa HCIBITAHHH (ONBITOB) HAOIIOZAETCS  YCTOHYHBOCTD
OTHOCHTEJIbHOH YaCTOTHI, T.€. CYIIECTBYET HEKOTOpas INOCTOSHHAS BEJIMYHHA, OKOJIO KOTOPOMH
IPYIOMHPYETCS OTHOCHTEIbHAS 4YacToTa M K KOTOPOH OHa BCe OONIbIIe MPHOIMKAETCSI C
YBEIIMUEHHEM YHCIAa HCIBITAHMI. 3Ta IIOCTOSHHAS BelIHYMHA HA3bIBACTCH GepOosmHOCHIbIO
cayuaiinozo cobeimu U 00o03HayaeTcIP(A). PaccMOTpeHHOE MOHATHE BEPOSATHOCTH CIIYYaHHOIO
COOBITH S SBIISIETCS CTATHCTHYECKHM OITPEIETIEHHEM BEPOSITHOCTH.

W(A)=

[IycTh cCOORITHSA. A H B — HECOBMECTHEIE, ITPHYEM BEPOSATHOCTH 3THX COOBITHH TaHbl. Kak
HANTH BEPOSTHOCTH TOI'O, YTO HACTVYIIHT JIHOO COORITHE A4, THOO COOBITHE B, T.€. BEPOSATHOCTH
CYMMBEI 3THX COOBITHH 4 +B? OTBET Ha 3TOT BOITPOC JAeT CIEAVIOIIAS TEOPEMA.

Teopema ci10:KeHHSI BEpPOATHOCTEH HECOBMECTHBIX COOBITHMM.Beposmmuocms cyvmmbl
deyx HeCcOMeECIHbIX Eﬂﬁblﬂﬂiﬁ pPdeHd cYMMe GeEPOATIIH ocniell 3Mux Cﬂﬁblﬂﬂiﬁf

P(A+ B) = P(A)+ P(B)

T eopema yMHO:KeHHA BEPOATHOCT €l He3aBHCHMbIX COOBITHIL Beposmuocms npoii3ee-
OeHils1 08YX He3ABUCUMBIX cODBIMLIL PAGHA NPOL3EEOCHUIO GePOSNIHOCHICL SMLX COObIMLLLL

P(AB)= P(A)- P(B).

CaeacrBue.Bepoamuocmv npouszeeodeHiis HecKob KUX He3AGUCUMBIX ¢ 00 bIiil PAeHa Np o-
13620eHUI0 ePOSIMHOCINELl SMLX CODbINLLIL

P(A-A,-K-A )= P(A)-P(A,)-K-P(A))-
T eopema yMHOKeHHA BEPOATHOCTEH 3aBHCHMBIX COOBITHIL. Beposmuocns npoitzeeoe-

HL{A dﬂyx 3A6UCUMDBIX cODBINMLIL PaeHd npoizee OeH 1110 CEPOATIIHOCHI OOHO020 143 HUX Hd VCJIOGHY O
CEPOANHOCHD cﬁpyec}eq, GOIHUC/IEHHY O 6 Hpeaﬂﬂﬂﬂﬂfﬂ EHLILL, YO nepeoe cobvimiiie YaHce Hacmyridio.

P(AB)= P(A/B)-P(B)-

IIpumep 1. B ypHe 30 mapoB: 10 KkpacHBIX, 5 CHHUX H 15 OenbIxX. HalTH BepOsSTHOCTH
TTOSBIIEHI S L{BETHOTO IIIapa.

[IogBIIEHHE IIBETHOIO IIapa O3HAYAET ITOSBJIEHHE THOO0 KPaCHOr 0, MO0 CHHETO IIIapa.

BeposTHOCTh TOSBIEHHS KpacHOTro miapa (coOkITHe 4)

pay-10_1
30 3
Beno&THOF R B QB IeHILT CHHETO HIapa (coOrITHE B)
ANEKTPOHHOW NMOANUChIO 5 1
Ceptudmkar: 2C0000043E9ABBBI52205E7BA500060000043E P(B) — — .
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa 30 6

CoOpiTHg A 1 B HeCOBMeCTHBI (HGHBHEHIIE ImIapa OJHOI'O IIBCTd HCKJIHOYACT ITOABIICHHE
Nencteutened: ¢ 19.08.2022 no 19.08.2023



IIapa APYyroro IBeTa), IIo3TOMY HCKOMa I BEPOSTHOCTh paBHa

1 1 1
P(A+B)—P(A)+P(B)—§+E_5.

Tax Kak IIpOTHBOITONIOKHEIE COOBITHS BMECTE 00pa3yrOT JOCTOBEPHOE COOBITHE, TO
P(Q)=P(A)+ P(A)=1,
IIO3TOMY

P(A)=1-P(A).

IIpamep 2. BeposrTHOCTH TOTO, YTO AEHb OyZeT MOXKIUIMBBIM, paBHa [} = 0,3 Harti

BCPOATHOCTD TOI'O, UTO ACHD 6}",I[ET ACHBIM.
COoOBITHS «IeHb JOKIIHBBIN» H «JIcHb SICHBIH» — ITPOTHBOITIOIIOMHBIC, ITO3TOMY HCKOMAA

BEPOATHOCTD PdBHA
g=1-p=1-0,3=0,7.

IIpumep 3.MHUIIIEHE COCTONT M3 TPeX 30H. BepOSATHOCTS IIONMaJgaHNg B IIEPBYIO 30HY ITPH
OTHOM BEICTpejie paBHa 0,15, Bo BTOpYIO - 0,23 B TpeThio - 0,17. HalTH BEpOSTHOCTH ITpOMaxa.

O6o3HauuM coOBITHE A - TpoMaX, A - TIOIAJaHHE B MHINEHb. Torja
A=A +A,+A,, rre A,,A,, A, - nonagaHie cOOTBETCTBEHHO B NIEPBYIO, BTOPYIO H Tpe-
TBIO 30HEI. I10 TeopeMe CII0KEHH S BEPOSTHOCTEH:

P(A)=P(A) )+ P(A,)+ P(A,)=015+0,23+0,17 =0,55
OTKyIa P(E) =1-P(A)= 0,45

[IyCcTh NIPOHU3BOAUTCS 1 HE3AaBHCHMBIX HCITBITAHHI, B Ka’KJIOM H3 KOTOPEIX COOBITHE A
MOKeT ITHOO IIpoHM30HTH (ycmexX), JTHOO He IIpOH30HTH (Heyaada). bymeM cyHTaTh, 4YTO
BEPOSTHOCTEH COOBITHA A B KaKIOM HCIILBITAHHH OHA H Ta K&, a HMEHHO paBHA p. CJIeIOBaTEIbHO,
BEPOSTHOCTh HEHACTYIUIEHHS COOBITHA A B KaKIOM HCITBITAHHH TAaKKe IIOCTOSHHA H PpaBHA g= 1—
p. Takad 1ocjegoBaTeIbHOCTE HCIIBITAHHI HA3BIBAETCA cxemoll bepuynnil.

B KauecTBe TaKHX HCITBITAHHH MOJKHO PacCMaTpHBATh, HAIIPHMED, IIPOH3BOICTRBO M3 ETIHIH
Ha OIIpeJelIeHHOM OOOpPYAOBAaHHH IIPH ITOCTOSHCTBE TEXHOIOTHYECKHX H OPraHH3allHOHHBIX
YCIIOBHIH, B 3TOM CJIy4ae H3rOTOBJIIEHHE TOJHOIO H3AEIHSI — YCIIeX, OpaKOBaHHOI'O — HEVy/Iaya.
OTa CHTyalls COOTBETCTBYET CXEMe LEepHYIUIHM, €CIIH CUMTATh, YTO IIPOIECC H3TOTOBRIIEHHS
OJHOr O M3EIH S He 3aBHCHT OT TOTr'0, OBIIIH I'OJHBIMH HIH OpaKOBaHHBIMH ITPEABIAYIIHE H3IEITHA.

JpyruM IIpHMe pPOM SABISETCS CTPeIb0a 10 MHINIEHH. 3[eCh ITOMaJaHHe — YCIIEX, IIPOMax
— HeyjIaya.

[IocTaBHM CBOEH 3aJaueH BEIYHCIIHTE BEPOSTHOCTH TOI'O, YTO ITPH 1 HUCIILITAHMSX COOBITHE
A ocyHIeCTBHTCS POBHO k pas H, CIIeJOBaTEIIBHO, HE OCYILECTBHICS n—k pa3, T.€. OVIET K YCIIEXOB
H n—k HeyIau.

HMckoMyr0 BEPOSTHOCTE OOO3HAUHM P, (k)- Harmmpumep, CcHMBOII P.(3) O3HauaerT

BEPOSTHOCTE TOT'O, YTO B IISATH HCIIBITAHHSIX COOBITHE ITOSBHTCS POBHO 3 pasa H, ClIeJOBaTEIbHO,
He HACTYIMT 2 pasa.

[IocnemoraTe IbBHOCTL # HE3aBHCHMBIX HCIIBITAHHH MOXKHO pacCMaTpHBATh KaK CIIOKHOE
COOBITHE, SBISIOIIEECS IPOH3BEAEHHEM #2 HE3aBHCHMBIX COOBITHH. ClIeq0BaTEIbHO, BEPOSTHOCTD
TOT'O, UTO B # HCILITAHMSIX COOBITHE A4 HACTYIMT k pa3 M He HACTYIINT n—k pa3, II0 TEOpeMe

MG}KEHIIH EEPGHT HOCTeH He3aBHCHMBIX CG@BITI]IT:, pﬂEHEl
kK n—k

T a REEY \EHO REBIRCA0OBITHH MOJKET OBITH CTOJIBKO, CKOIIBKO MOYKHO COCTABHTH COUYETAHHH
SNEKTPOHHOW NOAMNUCHIO

k
Ceprudbk3r#1 mﬂaﬂﬁﬁﬂﬂmpmﬁ. C i

Bnaneneu: LUE@i;(IDBEl TateAHa AnekcaHgpoBHa -
aK KaK 3TH CJIOKHBIE COOBITHA HECOBMCECTHBI, TO IIO TCOPEME CIIOKCHHA BECPOATHOCTCH

HECOBMCCTHERIX CG@LITI]I‘L HCKOMaA BEPOATHOCTE PdBHdA CYMME EEpDHTHOGTEﬁ BCEX BOSMOXHBIX
Nencteutened: ¢ 19.08.2022 no 19.08.2023



CIIOJKHBIX COOBITHI. HGCI{GHLI{}" AKEC BCPOATHOCTH BCEX 3THX CIIOMHBIX COOBITHI OOJHHAKOBBI, TO
HCKOMaAsA BEPOATHOCTD (HG}IBJIEHIIE k pa3 COOBITHA.A B 1 HC]’EBITEIHI[FD{) PaBHa BEPOATHOCTH OJHOI'O

CIIOKHOI' O '.C'HEJ@I:-ITH_,‘H3 ’_’;-’I\d]—ID}I{EHHDﬁ Ha HX HHCIIO

E!(k)zc;fpkqn—k

HITH
n!
P, (k)= P q"-
’ kl(n—k)!
[Tomy4yeHHYIO (DOPMYITYy Ha3BIBAIOT ghopmynoii BepuyniiL.
IIpumep 1. BeposaTHOCTE TOrO, YTO Pacxof 3IEKTPOSHEPIHH Ha ITPOMOIKEHHH OJHHX

CYTOK He ITPEBBICHT YCTAHOBIIEHHON HOPMEI, paBHa ) = 0,75 HaliTi BepOoSTHOCTh TOTO, YTO B

TeueHHe 4 CyTOK M3 OIMIKaHIINX O CYTOK PacxXoj 3JIeKTPO3HEPIHH HE ITPEBBICHT HOPMEI.
PemeHnie. BepOoATHOCTh HOPMAJIBLHOIO pPacxofa BIEKTPOSHEPTHH Ha ITPOAOIDKEHHH
KaKJ(hIX M3 6 CYTOK IOCTOSIHHA M paBHA p = (),75. CIeI0BaTEIBHO, BEPOSTHOCTE MEPEPACXO/a

5TIEKTPOSHEPTHH B KayKIBIE CYTKH TaKKe TIOCTOSHHA H paBHA g =1 — p=1—0,75= 0,25.
Mckomas BepoSTHOCTS 110 (popMynie BepHy uIH paBHa

) 4 121
P(4)=Cip'q’ =Cip'q® = ?(0 75)* - (0,25)* = Zg 0.297.

)

B pAAC 3ada' IIPEACTABIFICT HHTICPEC HEIHEEPGHI‘HEﬁH.[EE HHCIIO YCIIEXOB, T.C. TAKOEC YHCJIO

N ycIrieXoB, BEPOSTHOCTH KOTOPOro caMas OObIasi CpeaH BEPOSTHOCTEH. TaK KaK ITpH YVBEJIH-
YEHHH k BEPOSTHOCTH CHayaljla BO3PacTaroT, a 3aTEM, C OIPEAEIIEHHOIO MOMEHT A, HAUHHAIOT Y OBI-

BaThb, TO OJIA mn HMCIHOT MCSCTO COOTHOIIICHI A
P, ) > P, (1)

H

Hcronp3yst GopMyiIy H cooTHoIeHe P+ (¢ = 1 ITOITy4aeM COOTBETCTBEHHO HEPABEH-

CTBd
(n—m+1)p>mg
H
(m+1)g=n—m)p.
OKOHYATEeILHO INOJIYHACM, HUTO f;? JICAKHT B HHTCPBAJIC E,I[IH‘[H"IHQﬁ JITHHEBIL.
np—q<m<np+p.
OIHAKO, CTOHUT 3aMETHTD, YTO HCIIONB30BAaHHE (hOPMYIIEL BEePHYIIIH IIPH GONBIIHX 3HAYE-

HILIX 1 JOCTaTOYHO TPYHO, TaK KaK (popMysa TpeOyeT BRIITOJIHEHHS AeHCTBHH HaJ I'POMaJHEIMH
YHCITAMH.

Hampumep, ecrmt n =50, kK =30,, D = 0,1, to st orerexant BeposrHoCTIH P, (30)

HaJa0 BBIYHCIIHTE BBIPAAKCHIC Pﬁ{]( U‘) _ 305' 0;0' _ (U‘,l) 30 (059) 20, Tne 50'=30414093 1077 :

301=26525286 10" :201= 24329020-10'".

ﬂmmmammama Jlannaca.Ecau eeposmuocmo p noseienis cobvimus A e xaxcoom
EKTPOHHOW NOAMNM

Cepmdjﬁgﬁbgggggggﬁgﬁggégm% fféﬂgd‘%%%'{jﬁfg ONl HVIA 1 eOUHLILbL, O GePOSINIHOCHIb P, (k) mozo, umo
Snanengo Outrfiie 4 AEFENTET &N ficnvimanusax poero k pas, npubmixcenHo paeHa (nmem nouHee, yem

bonvute n) 3HaveHUIo QYHKLYLILL
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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_? 1 -gg‘,-(_x:)”}?”x:k_ﬂp

\/EF Jnpq Jnpg

2

1 _r
e 2 . Ilpu
N2

3TOM CJIeAyeT YUHTHIBATh, YTO gﬁ(—x) = (L”(I) , TaK KaK (DYHKIHS gé(x ) yeTHas.

MMeroTcs TaGIIHIBL, B KOTOPBIX ITOMEINEHBI 3HAYeHUS (PYHKI[HI ¢5( X) =

ClleoBaTeIbHO, BEPOSTHOCTH TOrO, YTO COOBITHE A IIOSBHTCSI B # HE3aBHCHMBIX
HCITBITAaHHSIX POBHO k pa3, MpHOIIKEHHO paBHA

1
‘F:; (k) ~ -\/ﬁ ] ?f’(x)’

k—np

\1Pq |

IIpumep 1. Hantu BepoSATHOCTH TOro, YTO coOBITHE A HacTyIiur poBHO 80 pa3 B 400
HCIBITAHHSIX, €CIIH BEPOSATHOCTD ITOSBIIEHH S 3TOI'0 COOBITHS B KaKIOM HCIILITAaHHH paBHa 0,2.
Pemrerme. ITo yenosmo n =400; k =80; p = 0,2; ¢ = 0,8. Bocronmssyemcs hopmymoit

Toe X=

(4.7):

I L.
qu}(go)” x/400'0=2'0=8 - P(x) = 3 P(x)

BrIumcIimMm OITpEeAciIACMOC JdHHBIMII 3a/ a4 3HAUYCHHE X

k—np  80—-400-0,2

Jipg 8
1o TaGmmie HaxoaUM t;ﬁ(O) — 0,3989

HUckomasn BCPOATHOCTDE PdBHA

=0).

X =

1
Py (80) = -0.3989=0,04986

[Tyctp Temnepp TpeOyeTcsS BEIYHCIHTh BEPOSTHOCTD P” (kl ,kz) TOro, 4TO COOBITHE A4
TIOSIBHTCS B 12 HCITBITAHISIX HE MEHee k] 1 He Gomee K » pa3 (11 KpaTKOCTH GyJIEM TOBOPHTH «OT

k | A0 k » Pas3»). OTa 3a/1aua PEMIaeTCs C ITOMOIIBIO CIIELYIOLIEH TEOPEMBIL.

Huarerpanbnan teopema Jlanaca.Ecau eepoamuocms p Hacmynienus cobvimusa A e

KA2HC OOM UCHBIM AHLLL NOCTNOAHHEA U OMUTLYHA OM HYJA U E(ﬁl:‘!HHI;bI; mo eepoAamHocib P” (kl ’ kq )

mozo, Ymo cobvimite A noseumcsa € n UCHBIMAHUAX OM kla{?kzpﬂ?, @Héﬂlﬂfﬂé‘HHﬂ PdeHd

onpeoeneHHOMY UHMe2Pany

ki

«/;Tr Te_zdz’

A

R;(kukz)”

k, —np

—

20e X, u X, =

JOKYMEHT HM&H

Ceptudmkar: Ecﬂmgfﬁé jgbidﬁngﬁﬁgﬁmﬁﬁj}%MIX ITPHMCHCHHA ]?]HTEI‘IJEIJ]LHGH TECOPEMEI .HEIHJIEIGE],

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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2

1
2r
3HAYEHHS (DYHKIIHH (I)(I) a1 x>0, a gma x < 0 Bocnomb3yeMcsl HEYETHOCTBIO (DYHKITHH
(D(I), T.€. (D(—I) - —(D(I). OyHKIHIO (D(I) 4aCTO Ha3bIBAIOT yvHKyuell Jlannaca.

I/ITEII{:, BEPOATHOCTE TOI'O, HTO COOBITHE A TTOIBHTCS B 11 HE3aBHCHMBIX HCITBITAHHSIX OT kl

ITONIB3VIOTCS CIICIHAILHOM TadmileH AJI HHTeIpajia 'CI)( .x) —

X )
IE 2 . B Tabmime faHbl
0

hife) kz pa3, paBHa
P, (k,,k,)~ D(x,)—D(x,),

rie kj—np y  k,—np,

X, = X, =
| \ IPY 2 VIpPq

IIpumep 2. BeposATHOCTH TOro, YTO OpraHH3ald He ITPOIUIa IIPOBEPKY HAIIOrOBOH

HHCIIEKIMH, paBHa ) = 0,2 Harit BepoSTHOCTE TOrO, 4TO cpeau 400 cinydarnHo OTOOpaHHBIX
OpraHH3aI[HI He ITPOLIEAIIHX IIPOBEPKY oKakeTcs oT /0 mo 100 opraHu3zaiiuii.

Pemmemne. Ilo ycemoemo 71 = 400; k, =70 kz =100; p= 0,2; g=0.8
Bocmonezyemcs ¢ opmynoi (4.9):

P,,,(70,100) = ®(x,) — D(x, )"
BEIUHCIIMM HIKHHI H Be pXHHIT ITpe/elTbl HHTeTPHP OBaHH ST:

~ k,—np 70-400-0,2

X, = = =—1,25;
" Inpg  /400-0,2-08
o _k—np _100-400-02

. NV, - J400-0,2-0.8 B
Taxmm o6pa3oM, HMeeM

P,,,(70,100) = ©(2,5) — D(—1,25) = D(2,5) + D(1,25).
[To TaGmimie 3HaYeHHH (PYHKIHH (I)(I) HaXOIHM

d(2,5)=0,4938: D(1,25) = 0,3944.
Hckomasa BEPOATHOCTDL PaBHA

P,,,(70,100) = 0,4938+0,3944 = (,8832.

[IyCTh ITPOM3BOANTCS n HE3aBHCHMEBIX HCIBITAHHH, B KaXKIOM H3 KOTOPHIX BEPOSTHOCTD
TTOSIBIIEHH S COORITHSA A paBHA p. |11 OIpeaelleHHSI BEPOSITHOCTH A ITOSBIEHHI COOBITHSI B 3THX

HCIIBITAHHSIX HCIIONB3YIOT (popMyTy bepHyIuiH. ECIH e n BelIHKO, TO IOIB3YIOTCS IIOKaIbHOMH
TeopeMoii Jlammaca. OgHaKO OHa JaeT OOIBIIYIO IIOTPEIHOCTD, €CIIH BEPOSTHOCTh COORITHS Malla

(p<0,D).

Ecmi caenaTh TOIyIIEHHE, YTO MPOM3BEJAeHHE 712 TIPH 1 —» 00 coxpaHSIeT ITOCTOSHHOE

3HAQUCHHE, 4 HMCHHO ﬁp = /1 , TO BEPOATHOCTD TOI'O, UTO ITPH OYCHD OOIIBIIIOM YHCIIE HC]’EE:-ITHI—]II]?‘I:,

B KaXkKJIOM H3 KOTOPBIX BEPOSATHOCTh COOBITHS OYeHbh Majla, COOBITHE HACTYIIHNT POBHO k pa3s,
HaXOIHTCS IO CIEXYIOMIEH (POopMYyIE:
k
A
-1
NOKYMEHT MOAMUCAH P(k)y=—e".
BNEKTPOHHOW MOAMMCHIO I

Cepruwdukatr: 2C00Q004359ABEBS52205E /BAS00060000043E -
BnaneneL; e ME%@M%QEMJ{HET 3dKOH PdcCITpCcACIICHIA HyﬂCCGHE.‘I BEPOATHOCTCH MACCOBBIX (H

BEIIHKO) H MAaJIOBEPOSTHRIX (p Majgo) coObITHH. KMMeroTcs clielHalbHble TaOIHIBl IS

neicraRASTIPRAGTCHTLY d fyaggoHa.
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IIpumep 3. 3aBof ormpasui Ha 6a3zy 5000 KaueCTBEHHBIX H3AeIHI. BEpOSATHOCTE TOrO,
YTO B ITYTH H3AeIHe IToBpeauTCs, paBHO 0,0002. HalTH BEpOSATHOCTH TOT'O, UTO Ha Oa3y NMpHOYAYT
3 MTOBPEXIEHHBIX H3IEIIH S

Pemmenne. ITo yenoBuio 1= 5000, p=0,0002,k =3 Haiigem 4 :
A=np=5000-0,0002 =1
M ckomas BepoSTHOCTH 110 (popmMyTie (5.2) paBHa:
| P
Pao@) =€ =—=~0,06

KonmponsHele 6onpocst 1 3a0 aHuA:

1. TeopeMa cII0KEHHS BEPOSTHOCTEH HECOBMECTHEIX COOBITHI.
. TeopeMa YMHOKEHHS BEPOSTHOCTEH HE3aBHCHMBIX COOBITHII.
. TeopeMa YMHOKEHHS BEPOSATHOCTEH 3aBHCHMBIX COOBITHII.

. CxXeMa HCIIBITaHHH bepHYII.

. @opmyna bepHYIUIH.

. Hanboree BeposATHOE YHCIIO YCIIEXOB B CXEME bepHYIIIH.

. IIpubGmxenHas popmyna ITyaccoHa.

. JJokarmpHas TeopeMa Myagpa-Jlarraca.

o 0 1 Sy i B W

. UHTerpansHasg Teopema MyaBpa-Jlarnaca.

3aganme 1. bpoleHsl 2 urpajabHele KOCTH. HaHTH BEpOSTHOCTE TOr'O, UYTO CYMMAa BEITIAB-
IIIHX OYKOB — YETHOE YHCIIO, ITPHYEM Ha I'PaHH XOTS OBl OJHOH M3 KOCTEH ITOSBHIIACH IIECTEPKA.

3aganue?. IIpH nepeBoO3Ke SIHKaA, B KOTOPOM cojiep Kanuch 21 crangaptHasg u 10 HecTaH-
TApTHBIX JeTalleH, YIepsaHa OQHa JeTallb, IIPHYEM HEH3BECTHO KakKas. M3BiieuéHHasg Hayra I10cyie
3TOrO JeTallb OKa3alach CTaHJapTHOH. HalTH BeposSATHOCTH TOr0, YTO OBbINIa YTEPSIHA: a) CTaHLapT-
Has JleTalb, 0) HecTaHAapTHAS JeTallb.

3agannel. 3ayMaHO ABY3HAYHOE YHCI0. HalTH BEpOSITHOCTE TOrO, YTO 3aJYMaHHEIM OKa-
KETCS. a) CIIyYaHHO Ha3BaHHOE JIBY3HAUHOE YHCIIO, 0) CIIy4aiiHO Ha3BaHHOe JBY3HAYHOE YHCIIO,
I[H(PHI KOTOPOT'O Pa3ITHYHBI.

3aganre 4. BeposSTHOCTH IMOSBIEHHS KaKI0I0 H3 JIBYX HE3aBHCHMBIX COORITHH A H B co-
OTBETCTBEHHO paBHEI 0,6 1 0,5. HalTH Be pOATHOCTE ITOSBIEHHSI TOIBKO OQHOIO H3 HIX.

3aganme 5. B smuke cpeau 100 getanen Haxoaurcsa 1 OpakoBaHHasa. M3 sompka Haymady
H3BJIeueHEl 10 getanen. HanTH BEPOSTHOCTE TOT'O, YTO CPEAH HHX OKaXKETCs OpaKOBaHHAS.

3aganre 6. MoHeTra Opocaercs 19Tk pa3. HalTH BEpOATHOCTH TOI'O, YTO OPEN BBOIAJIET 2

pasa. JOKYMEHT MNMOANCcAH

SNEKTPOHHOW NOANWUCHIO - -
CepTudmkar: gggmwﬁggﬁﬂglg@m{ﬁﬁ&mﬁﬁﬂg Hairi BEPOATHOCTE TOI'O, HTO CPEAH HHX 2 MaJIbYHKA., SCIIH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

BEPOSTHOCTH POXKIACHNSI MaJIbuiKa paBHa (0,51 .
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BeposTHOCTE OOHApYKEeHHS OIeYaTKH Ha CTpaHHIle KHHTH paBHa 0,01. HantH Beposr-
HOCTBb TOro, 4ro B 500-cTpaHHYHOH KHHI'€ He OyJeT 0OHapy KeHO oIle4aToK (oOHapyKeHHe OIle-
YaTOK Ha Pa3IMYHBIX CTPAaHHI[AX CUHTATh HE3ABHCHMBIMH COOBITHSMH).

3aganie 8. BepOATHOCTh H3TOTOBIEHHS JIETAJIM BEICIIErO copTa pasHa 0.4. HalTtH Bepo-
SITHOCTB TOT'O, UTO M3 260 aeTaneH MmolloBHHA OYAEeT BEICIIIET O COPTA.

3aganre 9. BeposSTHOCTE HM3r OTOBRIEHH S H3IEH S BRICIIIET O KauecTBa pasHa 0,8. HalTH Be-
POSITHOCTE TOT'O, UTO cpear B3ATEIX 00 m3pernmi 30 OKaXyTcS BBICIIETO KaYeCTBa.

3agannel 0. BeposarHocTs nmosBineHHS COOBITHSA A B KaxaoM 13 100 He3aBHCHMBIX HCIIBI-
TAaHHIH ITOCTOSHHA H paBHa 0,8. HalTH BepOSTHOCTE TOr0, UYTO COOBITHE A IMOSBHTCS He Oonee 74
pas.

3amanre 11. BepoSTHOCTE HEKOTOPOrO COOBITHS B €IHHHYHOM HCIIBITAHHH OCTAaBJISET
0,004. HanTH BepOSATHOCTH TOrO, YTO B 2500 HCIBLITAHISIX JaHHOE COOBITHE ITPOH30NHAET POBHO 4
pasa.

3aganre 12. BeposTHOCTh HAcTyIUIEHHS COOBITHS A B OJHOM OIBITe paBHa 0,0. Hamru
BEPOSTHOCTE TOr0, 4TO COOBITHE A HAacTynHT 1400 pa3 B 2400 HCIBITaHH SIX.

3aganre 13. BepOoSATHOCTE IOSBJIEHHS COOBITHS B KaXIOM H3 HE3aBHCHMBIX HCIIBITAHII
paBHa 0.8. HalTH BEpPOSITHOCTE TOTO, UTO COOBITHE HACTYIIHT HE MeHee YEThIPEX pas ITPH S HCIIhI-

TaHITAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ipakmuueckasa paboma Ne7. KoppenauuoHHo-pezpecCUOHHBLIL Memo0 1UCC1e006dHUA

C.Flyllﬂﬁﬂblx G6EJIHUILH.

H EJib. BBKPE]'IIITL HAaBBIKH ITPHMCEHCHHA MATCMATHYCCKOI'O O AdHHA, THCIICPCHIT H CPEAa-

HEI'O KBaJPATHYCCKOI'O OTKJIIOHCHH 5.

OcHoébl meopuu.;

3aKOH pacITpeaelIeHHs ITOTTHOCTRIO XapaKTePH3YeT CIIyYaHHYIO BEITHUNHY. OIHAKO IIPH pe-
IIIEHHH IPaKTHYECKHX 3aJa4 HET HeOOXOAHMOCTH 3HAaTh BCE BO3MOXKHBIE 3HAUEHHS CIIYUYaHOH
BEJIMYHMHEL H COOTBETCTBYIOIIHE HM BEPOSTHOCTH, a YIOOHEE ITOIB30BATHCS HEKOTOPEIMH KOJIHYE-
CTBEHHBIMH ITOKa3aTeIIsIMH, KOTOPHIE Jal0T JOCTATOYHYIO HH() OPMAIHIO O CIIYYaHHOH BEIHYHHE.
Takne mokasaTei Ha3bIBAKOTCS Y1LCI0BbIMU XAP AKMEPUCIIUKAMLL CAVYAIIHOL GeNLYUHbL.

OCHOBHBIMH M3 9THX XapaKTEePHCTHK SBJISIOTCS. Manemamuyeckoe Oxcuoamnile, Oucnepcus
1 cpedHee keaodpamudeckoe omrinonerue. Mamemamueckoe odxcuodanie XapaKTepPH3YeT II0I0-
KeHHe CIIyYaHHOH BEIIMYHHEL Ha YHCIIOBOH OCH, OIPEENSSI HEKOTOPOE CPeHEe 3HAYEHHE, OKOJIO
KOTOPOI'0 COCPENOTOUYEHEI BCE BO3MOXKHEIE 3HAYEHHS CITYYANHON BEIMYHHBL. (11 pEllIeHHS MHO-
I'HX 3aja4 JOCTaTOYHO 3HATh MaTeMaTHYeCKOe OXHAaHne. Harprumep, ecim H3BECTHO, YTO MaTe-
MaTHYeCKOe OXKHIAHIE YHCIIa BEIOHBAEMBIX OYKOB Y IIEPBOIO CTpeliKa OOoNbIle, YeEM Y BTOPOIO,
TO IIEPBHIH CTPEIIOK B CPeAHEM BBIOHBAET OOJIBIIE OYKOB, YeM BTOPOIH, H, CIIeJOBaTEIILHO, CTPe-
JISIET JIVYIIIE BTOPOTO.

Mamemamuveckum odxcroariiem OUCKPenHOIl CAYYaiiHOoll eeiyiiH bl X Ha3hIBAETCS CYMMA
IIPOM3BEIEHHI BCEX €€ BO3MOIKHBIX 3HAaUEHHH Ha HX BEPOSTHOCTH H 0003HavaeTcs yepe3 M(X).

[Iycts crayvaiiHas BemMyMHa X IIPHHIMAET 3HaYeHNT X, X, K X, C COOTBETCTBYIO-

IIMH BEPOSITHOCTSIMH D, 5 D5 ,K , P,,- Torga MateMatHyecKoe OkumaHHe M(X) cry4aiHOi
BEJIMYHMHEL X OITPEIENIETCS PaBEHCTBOM
M(X)=xp, +x,p, +K +x p, .

Ecm HAHCKPCTHAA CJI}"‘IEIIUH-IEIH BETIHMYHHA X IIPHHHMACT OECKOHEUYHOEe MHOKECTBO BO3MOXK-
HEBIX BHHT-IEHI]IT: TO

M(X) :Z.xt.pi. *
i=1
IIpumep 1. HaitH MaTeMaTHYECKOE OXHJIAHHE CITYYAHHOH BEIIMYMHEI X, 3HAS 3aKOH €€
pacIipeieIeHHs
X 3 5 2
P, 0,1 0,6 0,3

Pemrenne. MckoMoe MaTeMaTHUYECKOE OKHAAHHE IO (OPMYIIE PaBHO
M(X)=3-01+5-0,6+2-0,3=39.
[Tycte X — cnyyaiiHag BeqmuumHa H M(X) — ee MaTeMaTHYECKOe OKHIAaHHE.

Omxk10H eHileM caV4aiiHoll @enudiH sl Ha3bIBAETCSI Pa3HOCTD X-M (X )
NOKYMEHT MO/N1CAH

HAERHaRTPBORHIPRY TpeOyeTcs OlleHHTh paccesiHHe BO3MOKHBIX 3HAUeHHH CITydaiHOH
Cepmvdukar: _ 2C0000043ESABBBO52205E 7/BASD006000004 3

BnanenBCIHHIHBL BOKDVT, €6 CDETHET O 3HaYeHNs. Hanpnmep, B apTHIUIEpHH BaXKHO 3HATh, HACKOIIBKO
KYYHO JIATYT CHapsIABI BOIIH3H LIENH, KOTOPas AOIKHA ObITh IIOPaKeHA.
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OKHIaHHe KBaJpaTa OTKIIOHEHH S CIIYUYAHHOH BEIIMYIHEL OT €€ MaTeMaTHYECKOTO OKHJTaHH S
2
DX)=M|X-M(X)]".

JUIsT BBEIMMCIIEHMST JUCIIEPCHH 4YacTO OBIBaeT YAOOHO BOCIIOIB30BATHCA CIEAYIOLIEH

(pOpMYIOH:
2 2
D(X)=M(X")-[M(X)I

IIpumep 2. Harti JUCIIEPCHIO CIIYYANHON BEIIMYHHBI X, KOTOpasd 3aJiaHa CIIEIYIOIINM 3a-

KOHOM PacIIpeIeICHH .

X. 2 3 S

I

D 0,1 0,6 0,3

Pemennie. MatemMaTHueckoe oxmganie M(X) paBHO:

M(X)=2-01+3-0,6+5-0,3=373.

2
3aKOH pacIipcacIICHIA CH}”IHﬁHGﬁ BCIIHYHHBI X HMCECT BHA

2

X. 4 9 25

I

pf O'-l 0-.-6 0,3

Marematiueckoe oxunanne M (X °) pasHO:

M(X*)=4-01+9-0,6+25-0,3=1373.
I/ICKGME{H ,[[IICHEPCI[H pElEHEl
D(X)=M(X*)-[M(X)) =133-(3.5)* =1,05.
J1T1S OL[EHKH pacCesHII BO3MOKHEIX 3HAUEHHI CIIYYAIHOH BETHYHHEI BOKPYT €€ CPEIHETO

3HAYEHHS CIIYVKHT TaKKe CpeHee KBaJIpaTHYeCKOE OTKIIOHEHHE.
CpeoHum xeadpamudeckumM OMKIOHeHUeM CcayualiHoili eenuyunst X  HA3ZBIBAETCH

]E'EELI[I)HTHLIﬁ KOPEHb H3 JHCIICPCHH.
o(X)=+D(X).

IIpumep 3.CryyaiiHasg BermiurHa X 3aJjaHa CIeAYIOIIM 3aKOHOM PacIIpeIeICHH .

X, 2 3 10

I

p. 0,1 0,4 0.5

HaHTH cpefHee KBaJApaTHYECKOE OTKIIOHEHHE o ( X ).
Pemenne. MaremaTnueckoe oxuganue M(X) paBHO:

M(X)=2-01+3-04+10-05=64.

MaTeMaTH4eCKOe OKuIaHue M (X *) paBHO:

M(X*)=4-0,1+9-0,4+100-0,5=54.

HaltieM qHcIIepCcHIO:
AOKYMEHT NMOAMACAH

ANEKTPOHHOW nougeﬁ§95= MSXE) — [M(X)]E = 54_(6!‘4)2 =13,04.

Ceprvpukar: 2C0000043ESABBB952205 0000043
Bnageneu: LUEM@@EH@.&JEE&HPHTIHECKGE OTKJIOHCHHEC PABHO.

o(X)=./D(X) =1304 =~ 3,61.
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I[HCKPETHEIH CJ'I‘_‘;”IEIIUH-IEIH BeIIMYHHAa MOKeT OBITh 3ajlaHa IICPETHCM BCCX €€ BO3MOMHBIX
3HaUYeHHH H HX BEPOAT HocTeH. OIHAKO TaKOH cItocod 3aJaHH HEIIPHMCEHHM I HCIIPCPBIBHBIX

CITYYaHHBIX BEJIHYHH.
Harmpumep, paccMOTpHM CIY4YaHHYIO BeIIHYHHY X, BO3MOXKHEIE 3HAYEHHS KOTOPOH

CILIJIOHIb 3aITOJIHAIOT HHICPBAJI (a, b) O‘IEEH,I[H'D: HTO HEBO3MOXHO COCTABHTE IICPCHUCHDE BCCX

BO3MOJKHBIX 3HaUeHHH X. [IoaTOMYy IienecooOpasHo AaTh OOMIHH CIIOCO0 3aJaHHS IFOOBIX THIIOB
CITY4aHHBIX BeJIHYHH, JJI YeT0 BBOASATCS (PYHKIHH paclipelelIeHH BEPOSITHOCTEH CIIyJalHHOIH Be-
JIMYHHEIL.

IIyCeTh x — JEHCTBHTEIBLHOE YHCIO. BEPOATHOCTE COOBITHS, COCTOSIIETO B TOM, UYTO X
TIPHMeT 3HauYeHHe, MeHBIIEee X, T.e. BEPOSITHOCTE COORITHI X < X, 0003HAaYHM 4Yepe3 F(x)- Ecmm

X M3MEHSETCS, TO H3MeHIeTcAH F'(X),Te. F(x) — QYHKIHI OT X.
Dynxyueil pacnpeoeneHusa cAy4aiiHoll eenyun st X Ha3bIBaeTCA QYHKIUI F(x), ONpe/e-

JIAHOIINAA BEPOATHOCTDE TOI'O, HTO CH}*"IEIIUH-IHH BeIIHYHHA X B PE3VIIbTATC HCIIBITAHHA ITPHMET 3HA'YC-
HHE, MCHBITICC X, T.C.

F(x)=P(X =x)-
I'eoMeTpHYIECKH 3TO PaBEHCTBO MOKHO HCTOJIKOBATh TaK: F'( x) €CTh BEPOSATHOCTH TOTO,

HTO CH}"‘IHI”]]-IEIH BCIIHYHHaA ITPHMET 3HAYCHIEC, KOTOPOC HBD@I)HH{EI,ETCH Ha YHCIIOBOH OCH Tﬂlﬂ{ﬂﬁj

JIeXKaleH JIeBee TOYKH X.
ITpumep 4.CayyaiiHasg BemunHa X 3ajjaHa cleyromen (yHKIHeH pacipeiere HH:

0 npu x<-—1
F(x)=<x/4+1/4 npu —-1<x<3
1 npu x>3

Y

HajiTH BepOATHOCTH TOrO, UYTO B Pe3ylbTaTe HCIBITAHHA X IIPHMET 3HAUYEHIE,
npuHagIexamee HaTepBaty (0, 2): P(0 < X <2)= F(2)— F(0).

Pemenye. Tak kax Ha muTepsane (0, 2),mo ycrnosmo, F(X) = J:/ 4+ lf 4.

To F(2)— F(O)=(2/4+1/4)— (0/4+1/4)=1/2- UTaK, p(0< X <2)=1/2-
HemnpeppIBHYIO CIY4aiHYIO BeJIHYHHY MOJKHO TakKe 3aJaTh, HCIIONB3YS APYIYIO

(YHKIIO, KOTOpas Ha3bIBAETCA (DYHKIHEH INIOTHOCTH.
Dyuxyeii nromHocmIL HenpepuvleHoil cayyaiiHoii eenuytunst X Ha3bIBaeTCAd (PYHKI[HI

f (I ) — TIepBas MIPOH3BOAHAS OT (DYHKIIHH pacIpeelIeH s F (I) :

f(x)=F'(x).

Otcrofia clieqyeT, YTO (PYHKIHS paclipeielIeHHs SBIIIETCS IepBo0Opa3sHON I (P YHKIHH
IDIOTHOCTH. /I OITHCAaHHS pacIpejlelIeHHs BepOsSTHOCTEH JHCKPETHOH CIYYaiHOH BeIIHYHHEI

(PYHKIMS INIOTHOCTH HEITPHMEHHMA.
3Has (QYHKIHIO IDIOTHOCTH, MOJKHO BEIUHCIHTH BEPOSTHOCTH TOTO, YTO HeIpephIBHAS

CIIyyarHas BelIHUHHA IIPHUMET 3HAUeHHEe, IIPHHAJIeKaIllee 3alaHHOMY HHTEPBAIy.
Teopema.Bepoamuocms mozo, umo HenpepviéHas cayuaiiHas eeauduHa X npument

3HAYeHle, NPUHaonexdcaujee UHmMepeany ((1, b)J PaeHa onpeoeneHHoMY UHIezZpany om (VHKLjLiLL

HJIOMHOCII, 6343Mm GM_]F e npedaﬂﬂx orn a{} b:
b

P(a< X <b) :jf(x) dx.

[JOKYMEHT MOANWUCAH a
lﬁ@ﬁﬁi@g@!"ﬂﬁﬁ%@ I TDIOTHOCTH CITyYaiHOM BETHYHHEL X
Ceptucomkatr: 2C0000043ESABBB952205E7BASD 000004 3E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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0 npi x<0
f(x)=<2x npu O<x<I:

0 npu x>1

Y

HailTH BepoATHOCTH TOrO, YTO B pe3ylnbTaTe HCIBITaHHS X IIPHMET 3HA4YeHHE,
npuHagexaee uaTepeany (0,55 1).

Pemenne. MckoMa st BepOSITHOCTH ITO (DOPMYJIE paBHA

L =1-0,25=0,75.

1
P05< X <1)= jzxdx=f
0.5

3Hasg ((PYHKIHIO IUIOTHOCTH pacIpelelleHHs f(l’) , MOXHO HaHTH ()YHKIIHIO
pacrpeielIeHHs F (I) o (popMmyiIe

F(x)= | f(2)de

Mamemamuueckum odxicuoaniem HenpepuvlHoll cAyYaliHoll ee/myLH bl X, BOSMOKHBIE 3Ha-

YeHH S KOTOPOH IPHHAANIEeKAT OTPE3KY [{I, b] , Ha3pIBAeTCS CIIEAVIOIIHI OIpeJeIeHHBII HHTE-

rpa ;,-,
M(X)=[xf(x)dx

Jucnepcueil HenpepvléHoil cayyaiinoll eentyursl X, BOSMOKHBIE 3HAUEHH S KOTOPOH ITPH-

HaJJIEKaT OTPE3KY [(1, b] , Ha3bIBAETCH CIIEIYIOIIHI OIpeJelIe HHbIH HHTEer pal

D(X) = [[x=M (X)F f(x)dx.

J[11s1 BEIYMCIIEHHS THCIIEPCHH O0Jlee Y00HBI COOTBETCTBEHHO CIIEAYIOIHE (POPMYIIBI
b
D(X) = [x* f(x)dx—[M(X)]

H
o

D(X)= |x* f(x)dx=[M(X)]"

Cpeonee  xeaopamiiieckoe  OMKIOHEHUE  HenpepbvléHOll  CAVYALIHOIL  8e/UYLH bl
OIpENENSIeTC s, KaK M JITIS JUCKPETHON CIIYYaHON BEIIMYHHEL, CIIeIVIOINM paBeHCTBOM

o(X)=+D(X).

IIpumep 6. Haiitn MateMaTHYeCKOE OXKHIaHHeE, THUCIIEPCHIO H CPeJHEe KBaIpaTHYECKOe
OTKIIOHEHHE CITy4YaiHOH BelIMYHHBI X, 3aJaHHOH CIIeAYIOIeH (PYHKIIHEH pacIpe IelIeHHS:

0  npu x<0

F(x)=<x npu 0O<x<l
AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOONWUCEID

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E l Hpﬂ X = l

Pranened oD e AFTE  FIATH AR Py K 1o ImoTHOCTH:
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-

0 npu x<0
f(x)=F'(x)=<1 npu 0O<x<l1
0 npu x>1

Hargem mareMaTtHyecKoe OKHIAHHE I10 (I;GIJI%.I}UIE (8.1):
1
M(X)=[x1-dx=x/2 L]_ 1/2.
0
HaligeMm mucriepcHro 1o popmyie (8.5):
1
D(X)= [x*1-dx—[1/2]" = x*/3 ‘ —1/4=1/12.
0

Haligem cpegHee KBaJgpaTHUYECKOE OTKIIOHEHHE 110 (popMyIIe:

o(X)=~D(X) =+/1/12 = 0,29.

KoppensiHOHHEIH aHaIH3 H PEerpeCCHOHHBIN aHAIH3 SBISIOTCS CMEKHBIMH pa3jeIaMH
MaTeMaTHYECKOH CTAaTHCTHKH H IIpeJHa3HAYeHBI JJII H3YYEHHS II0 BBEIOOPOYHBIM JTaHHBIM
CTaTHCTHYECKOH 3aBHCHMOCTH CIy4YaHHBIX BeJIMYHH. /[Be CIIyYaHHBIE BEJIHYHHEI MOI'YT OBITH
CBSI3aHBI JTHOO (DYHKI[HOHAIIbHOHM 3aBHCHMOCTBIO, JTHOO CTaTHCTHYECKOH 3aBHCHMOCTBIO, JTHOO
OBITH He3aBHCHMBIMI.

Crporas (pyHKIIHOHAJIbHA S 3aBHCHMOCTD pealln3yeTcs peJKO, TaK KaKk 00e BEeJIHYHHEL HIIH
OJIHA H3 HHX ITOJABEPKEHEI eI JeHCTBHIO CIIYYalHBIX (PAKTOPOB, IIPHYEM CPpeJH HHX MOI'YT OBITh
H OOIIHE I 00eHX BEIMYHH, T.€. TaKHe (paKTOPHI, KOTOPbIE BO3AECTBYIOT Kak Ha X , TakK H Ha
Y . B sTOM ciiyyae BO3HHKAET CTaTHCTHYECKAS 3aBHCHMOCTB. Cmamiicmuyeckoii Ha3bIBaeTCS
3aBHCHMOCTb, IIPH KOTOPOH H3MEHEHHEe OJHOH H3 BEIHYHH BlIeueT H3MEHeHHE pPacIipe/lelIeHHS
apyron. YacTHBIM cCJIy4aeM CTaTHCTHYECKOH 3aBHCHMOCTH SBIIIETCS KOPPelIIHOHHAS
3aBHCHMOCTE.

Ecmi craTHcTHYECKas 3aBHCHMOCTD IIPOSIBIISETCS B TOM, YTO ITPH H3MEHEHHH OIHOH H3
paccMaTpHBaeMbIX CIIYYailHBIX BEIIHYHH H3MEHSeTCS cpeJHee 3HauYeHHe IPYToH CIIydaiHOMH
BEIIHYHHBI, TO TaKas CTaTHCTHYECKAs 3aBHCHMOCTD Ha3bIBACTCS KOPP el LIOHHOITI.

Il aHamM3a KOPPEILIFOHHOH 3aBHCHMOCTH BOCIIOIIB3YEMCS MemoOOM HALMEHbULLLX

Kﬂﬂ@pﬂﬂiﬂﬂ. HpH HCIIOJIb30BdHIIH 3TOI'0 MCTOJd CYMMd KBAAPATOB OTKIIOHCHHI K — yi (

[ = 1,2,K 1), re Y;‘ — BBIYHCIIEHHAS 110 YpaBHeHHIO (14.5) opAMHaTa, COOTBETCTBYIOMIAS

HﬂﬁﬂfﬂﬂaEMﬂlﬁ.{y 3HAUCHHIO X i a yi — HaOmomaeMast OpAHHaTa, COOTBETCTBYIOIII A X i HOJRHA

OBITH MHHHMAJIBHOH. TaK KaK KaKJ[0e OTKIIOHEHHE 3aBHCHT OT OTHICKHBAEMEBIX ITapaMETPOB, TO H
CyMMa KBaJpaTOB OTKIIOHEHHIT eCTh (PYHKI[HS STHX ITapaMeTPOB:

F(p,b)= Z(Y; — y:‘)z

HIIH

F(p.b)=) (px,+b=y)".
i=1

l[JIH OTBICKdAHHA  MHHIMYMd  IIPHPABHACM  HYIIIKO  COOTBCTCTBYIOIIHEC  YHdCTHBIC

ITPOH3BOJHBIC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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f@F n

—=2> (px;+b—y,)x; =0
%5,0 i=1 *
6F n

—=2 x.+b—vy.)=0
e g(p , Yi)

PenmmB Ty cHCTeMy JBYX IIMHEHHBIX ypaBHEHHI OTHOCHTENBHO 0 U b, HaiigeMm

HCKOMBIC ITaPaAMCETPhBI.

(5 5 e g

AHAITOTHYHO MOKHO HAHTH BBIOOPOYHOE YpaBHEHHE ITPSMOI THHHH perpeccnn X Ha

Y :

X, =p,y+c.

e p  — BbIGOPOUHBIH Kos(duimentT perpeccun X Ha Y .

IIpumep 1. HaiiTh BrIGOpOYHOe ypaBHEHHE ITPSMOIl THHHH perpeccHH ¥ Ha X TIIO
TAaHHBEIM 71 — 5 HaOIIIOeHMIL:

TaOmuiral.
X ; 1,00 1,50 3.00 4.50 5,00
V; 1,25 1,40 1,50 1.75 2.25

CocTaBHM CIIeAVIONYIO PaCUETHYIO Tadmmry 2.
HalizeM HCKOMBIE ITapaMeTphl H3 cooTHomeHHH (14.9) u (14.10):

p. =(5-26975-15-8,15)/(5-57,5-15*)=0,202.
b=(57,5-8,15—-15-26,975)/(5-57,5—15%)=1,024.

HarmmeM Hekomoe YPAaBHCHHC HpﬂI%f[Dﬁ JINMHHH PEIPECCHH Y H4a X .

-

y =0,202 x +1,024.

Tadbnwuira 2.

X; Vi xfz X; Vi

1.00 1,25 1.00 1,250

1.50 1,40 2.25 2,100

3,00 1,50 9.00 4,500

4,50 1,75 20,25 7.875

5.00 2,25 25,00 11,250

" n i 2 n
S e Dy, DX DXy,

Ceptudomkatr: 2000004 3E9A . 2205E7BA5S0(0060000043E i=1 i=] =1
Bnageney:  LW&6ayxoea Tatedmal Anekcanpposna -8.15 =57.50 =26.975
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IIpn Oonpinom uriciie HaOMIOAEHMIT OJHO M TOXe 3HaueHHe X MOJKET BCTPETHTICH F1 v
pa3, OfHO M TOXe 3HAUeHHe Yy — 71 Pa3, OfHa M Ta Ke Iapa 4HCel (JL‘, y) MOXKET

HaOITIOaThCs n, pas. [TosToMy maHHBIE HaOIIOAEHHH CIIeAYEeT TPYIIHPOBaTh, IS 3TOrO

ITOOCHHTBIBAIOTCH HaCTOTHI ”I s J"I}, , 1N W Bce CIPYIOIHPOBAHHBIC JdaHHBIC 3daIITHCBIBAXOTCA B BHJIC

TaOJIHIIEI (HarpuMep, TaOmmiia 3), KOTopas Ha3bIBAETCS KOppensaijiiOHH OIl.
Tabnuira3.
X

n

Y 10 20 30 40 Y

0.4 5 — 7 14 26

0.6 — 2 6 4 12

0.8 3 19 — — 22

n. 8 21 13 18 N = 15

B 11epBOii CTpOKe KOPPEIAIHOHHOM TaOIHIIBl YKa3aHbI HaOmromaeMble 3HaYeHH (10; 20;
30; 40) mpu3Haka X , a B TIepBOM cToI0Ie — HaOmomaeMble 3HaueHN (0.4; 0,6; 0,8) mpH3Haka
Y . Ha mepeceueHmH cTpoK M CTOIOIOB HAXOJATCS YacTOTEL /1 W HaOJII01aeMBIX ITap 3HAUYCHHI

TTPH3HAKOB.
B mnociaegHeM cTon0lIle 3allCaHbl CYMMBI YaCTOT CTPOK, a B IIOCIIEIHEH CTPOKE — CYMMBEI
yacTOT CTOIOIOB. B KiIeTKe, pacIIonoXeHHON B HIZKHEM ITPaBOM YIIIY TaOIHIbI, TIOMEIIEHA
CYMMa BCEX 4YacTOT, T.€. 00IIee YHCIO BeeX HaOmwoaeHH 1 . O4eBHIHO, YTO

Sn=Yn,=n

Temneps ONMpe/IeTNM ITapaMeTPhl BEIGOPOUHOTO YPAaBHEHHS IIPAMOIT JIHHHH perpeccr Y

ma X B cIIydae, KOrja IIONydYeHO OOIBIIOe YHCIO JaHHBIX (IIpaKTHYEeCKH IS
yIOBIIETBOPHTEIFHOH OIeHKH HCKOMBIX ITapaMeTpPOB JOMKHO OBITh XOTS ObI S0 HaOIFOMEHHI ),
CpeIH HUX €CTh ITIOBTOPSIOIINECS, 1 OHH CTPYINIMPOBAHEL B BHIE KOPPEISIIMOHHON TAOIHIEI.

3 cuctemsl (14.8) MOXHO MOTYYHTE CIEAYIOIYIO CHCTEMY:

puZI +be —Zx y,

=]

n
JII1S IIPOCTOTEI IIPHHSB 0003HAYEHH ZJ: Z X Z y = Z V. Zx sz .
Z Xy = Z X.y; U BOCIHOINb30BABIIHCh COOTHOINECHISIMH X = Z / y — Z /
_ Z 04 . n;‘“ng* Z n_xy (B TMpPEAIIONIOKEHHH, 4YTO Ilapa YHCEI (I y)

ANEKTPOHHOW N CblO
Ceprudhk gﬁ%%@%ﬂﬁéﬁﬁﬁ ﬁ%@mﬁ&ﬂéﬂ&%@ﬂa
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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nxzpﬁ + nxb = Z 1, Xy
Ep}-:r +b = y

Btopoe ypaBHeHHe cHeTeMEI (14.13) ripeobpasyeM K BHAY D = ; — _fpyx H IIOJICTaBHB

IPaBYIO YacTh S5TOrO paBEeHCTBA B YyPaBHEHHE Y = p}xx+b, TOIYYHM CIeIYIOIIEE

COOTHOIIICHIIC
y}: B y — pyx(x_x)*

Haf{IeM H3 CHCTEMBI BBIGOPOYHBIH KO3(GHIMEHT PErPECCHH O

n,Xy—nxy » n Xy—nxy

p}'*‘: - 7 —7 ~2
n(x—' —(x)” ) no,

YMHOXHM 00€e YaCTH 5TOr0 PaBeHCTBa Ha Ipo0h O / O,

G, 2N Xy—nxy
py_x- : o - ~~r —r
o no o,

OGo3HaYIM IPaByIO YacTh paBeHCTBa (14.15) yepes 1.

- QN Xy—nxy

Fp =

X

no 6'"},

Torma mnomy4yaeMm

OKOHYATeTbHO ITOIYYHM BEIOOPOUYHOE YpaBHEHHE TIPSAMOI IMHHH perpeccHH ¥ Ha X

BI 4

~

yj,-—F: FBTJ:(I—E)*
o

X
AHAJIOTHYHO MOHO HATH BEIGOPOYHOE YPaBHEHHe IPAMOil I perpeccrn X Ha Y

_ — O . —
X, —x=r,—(y—y)-

o)
J_.l'

K OHMPOJ/IbHbBIE 601POCHI U 340 AHUA:

1. UHcnoBeIE XAdPAKTCPHCTHKH JHCKPCTHBIX H HCIIPCPBIBHBIX CJI}”IHIU]}[BIX BCIIM'Y1IH.

2. MaTteMaTHUYeCKOE OKHIaHHEe AHCKPETHBIX H HEIIPCPBIBHBIX CH}"‘IEIIU]]-ILIK BCIIHYHH.

3. JlucriepcHs JHUCKPETHBIX H HEITPEPBIBHBIX CIIYYaHBIX BEIIYHH.

4. CPEI[HEE KBAAPATHYCCKOC OTKJIOHCHHE JHCKPCTHBIX H HEIIPCPRIBHBIX CH}”IEIIUH-ILI}{ BCJIH-

1HH. NOKYMEHT MOAMUCAH
BNEKTPOHHOW MOAMMCHIO

Ceprudmar:  2coModveTOHEHAPING HEIIBEN KBAEPAT OB.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

6. KoppensinonHas Tabimia.
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7. Be1O6opoUHOE YpaBHEHHE IIPSAMOH THHHH PETPECCHI.

3amgaHue 1. YCTPOHCTBO COCTOHT M3 TPEX HE3aBHCHMO padOoTarOINMX 3JIEMEHTOB. Beposr-
HOCTh OTKa3a KaKJOoro 3IeMeHTa B OAHOM OITbITe paBHa 0,1. CocTaBHTE 3aKOH pacIipeelIeHH S
YHCJIa OTKA3aBIIIX 3JIEMEHTOB B OJTHOM OITBITE.

3amanue 2. B maptin 10 % HecTaHmapTHBEIX AeTtanel. Hayrag oro6pans! 4 geram. Harmi-
caTh OMHOMHAJIbHBIH 3aKOH PacIIpedeIeHHs JUCKPETHONH CIIYYailHOH BEIIMUHHEI — YHCIIa HECTaH-
TApTHRIX AeTalleH Cpeai YeTRIPEX OTOOpaHHBIX H ITOCTPOHTE MHOI OYTOJIBHHK ITOITYUYEHHOI'O Pac-
TTpeIeTIeHHS.

3amanue 3. J[UCKpeTHas ciydanHasd BenHunHa X ITPHHHMAET TPH BO3MOKHBIX 3HAUEHHS:

x, =4 C BEPOSATHOCTBIO p =0,5 x, =6, C BEDOATHOCTBIO p, =0,3 H X3 C BEPOSATHOCTBIO [);. HamTn
Xy H Py, 3HASL, 4TO M(X):S.
3aganne 4. JlaH TIIiepeyeHb 3HAUEHHH JHCKPETHOH CIIYVYaHHOH BEIHYHHBI X :

X = —1, X = 0, Xy = |, a TaxKe H3BECTHBI MATEMATHYECKIE OKHIAHUS CAMOH BTOfl BEITHYHHEI

1 eé xpagpara: M (X) = 0,1, M(XE) =0,9.. Haiitu BepostHOCTH P, P55 Ps-.
3amanne 5. Coy4aliHas BelIHYHHa X 3afaHa (YHKI[HEH pacIpeIeleHHS:

0 x<l1
1 1
F(x)=<—x—— -1l<x<35
4 4
1 xX>5

e

HaiiTi: a) IIIOTHOCTh paclpeleleHHs CITy4YaiiHOH BeTHUHHEL, 0) BepOSTHOCTE TOrO, YTO B
pe3yIbTaTe HCILITaHH I BeJIMYHHA IIPHMeT 3HaYeHHe, 3aKIIF0YEHHOE B HHTepBae (2,3).

3aganue 6. HantH BEIOOPOYHOE YpaBHEHHE IIPSAMOH JIMHHH perpeccHd Y Ha X II0 JaH-
HBIM, ITIPHBEAEHHBIM B CIIEAYIOIIEH TaOIHIIE:

Y X n,
20 25 30 35 40

16 4 6 - - - 10
26 - 8 10 - - 18
36 - - 32 3 9 <}
46 - - 4 12 6 22
56 - - - 1 5 0

n, 4 14 46 16 20 n =100

AOKYMEHT MOANACAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ipakmuueckaa paboma Ne8. OcHo6bl 6610 0pOUHOZ0 MemOOd UL IJIEMEHMbL CIIANIL-

CIYecKoli meopuu oleHUG6AHUA.

Ilens: 3axpenuTh IMOHITHSI BEIOOPOYHOH COBOKYITHOCTH, BEIOOPOYHOH (PYHKIIHH pacIipe-

TeJIEHHS.

OcHoébl meopuu.;

IIpeomemom mamemamuueckoil cmamucmuKil s6151encs co30aHle Memoooe coopa u
06pabom ki cmamicmideckux OAHHBIX 015 NONYVUEHA HAVYH bIX 1 NP AKIMIUYeCKLX 66160006,

MaremaTHUYeCcKast CTaTUCTHKA OITHPAETCS Ha TEOPHIO BEPOATHOCTEH, H €€ I[EJIb — OLIEHHTH
XapaKTEPHUCTHKH T'€HEPAIILHON COBOKYITHOCTH IT0 BEIOOPOYHEIM JaHHBIM.

Ecrmt  Tpedyercs M3YVUHTE COBOKYIIHOCTH OIHOPOAHBIX OOBEKTOB OTHOCHTEIBLHO
HEKOTOPOTO TIIPH3HAaKa, XapaKTepPH3VIOIEro 3TH OOBEKTBEI, TO ECTECTBEHHBIM SBIISETCA
ITPOBEJIEHHE CIUIOIIHOIO O0CIIEMOBAaHH S, T.€. 00CIeJOBaHHE KAaXKIOIr0 H3 OOBEKTOB COBOKYITHOCTH
OTHOCHTEILHO 3TOrO0 IpH3Haka. Ha mpakxTHke, ofHaKO, IPOBEIEHHE CIUIOIIHOIO OOCIEqOBAHH
II0 TeM WIM HHBIM IPHYHHAM YacTO OBIBAE€T HEBO3MOKHBIM. B TakmX ciIy4dasx CIIy4aiHO
OTOHMPArOT M3 BCEH COBOKYIHOCTH OIPAaHMYEHHOE YHCIIO OOBEKTOB U ITOIBEPTrarOT MX H3YUEHHIO.

Boibopouroit coeokynHocmvio WIH IIPOCTO 6bib60pxoii Ha3BIBAETCS COBOKYITHOCTD
CIIY4aHHO OTOOpPaHHEBEIX OOBEKTOB. [ eHepanvHOIl COBOKYVNHOCHIbIO HA3BIBAETCS COBOKYIIHOCTH
OOBEKTOB, H3 KOTOPBIX ITPOM3BOAUTCS BRIOOpKa. Harmpmmep, ecrm Bce cTyAeHTHI Hamororom
aKaJeMHH — 5TO TeHepallbHas COBOKYIIHOCTh, TO CTYAEHTHI KAKOH-IIHOO T'PYIIILI SBISIOTCS
BEIOOPKOH.

Obvemom COBOKYITHOCTH (BBIOOPOYHOM MM T'eHepalIbHOI) Ha3zbkIBaeTCA YHCIO 00BEKTOB
5TOH COBOKYIIHOCTH. HarpumMmep, ecnm n3 1000 geramern oroOpaHo mis oOcinemoanms 100
meTaneii, To 06beM reHepanmbHoii coBokyrmHocTH /N = 1000, a o6veM BEIGOpKH 72 = 1 0O0.

[Ipu cocrarmeHHH BEIOOPKH MOKHO ITOCTYITATh ABYMS CITOCOOaMI: TTOCIE TOr0, KaK OOBEKT
O0TOOpaH M HaJl HHM ITPOM3BEJEHO HAOIIOIEHHE, OH MOKET OBITH BO3BpAILlEH MO0 He BO3BPAIIEH
B TeHEPAIbHYIO COBOKYIIHOCTh. B 3aBHCHMOCTH OT 3TOrO BBIOOPKH IIOAPa3AciIIOTCS Ha
IIOBTOPHBIE H OECIIOBTOPHEIE.

Iloemopnoii Ha3BIBAIOT BBIOOPKY, IPH KOTOPOH OTOOpaHHEIH OO0BeKT (mepel, oTOOpPOM
CIIEYIOIIETrO) BO3BPAIAaeTCs B TeHEPAIIbHYIO COBOKYITHOCTD. e cnoenopHoii Ha3bIBalOT BEIOOPKY,
ITPH KOTOPOH OTOOPAHHBIN OOBEKT B I'€HEPAIILHYIO COBOKYITHOCTEh HE BO3BPAIIAETCSL.

JI1s TOoro, 4ToOBl IO JAaHHBIM BBIOOPKH MOXHO OBIIIO JIOCTATOYHO YBEPEHHO CYAUTH 00
HHTEPECYIOIIEM IIPH3HAKE T€HEPAIIBHOH COBOKYITHOCTH, HEOOXOAUMO, YTOOBI OOBEKTHI BRIOOPKH
ITPaBIUIBHO €ro ITPeACTaB/IsU. J[PYyruMH CIIoOBaMH, BEIOOPKA JTONKHA IIPABIIIBHO IIPEICTaBIIATh
ITPOIIOPIMH T'e€HEPAIbHOH COBOKYIHOCTH, T.€. BBIOOpKaA IOJKHA OBITH penpe3eHmamiléHoll
(npeocmaeumenvHoil).

B cmay 3akoHa OONBIIMX 4YHCEI MOXHO VIBEpXKIarhk, 4YTO BEIOOpKa OVIeT
PEIPE3EHTAaTHBHON, €CIH KaXABIH OOBEKT BBIOOPKH OTOOpaH CIIy4YaHHO M3 TI'eHEpaIbHOH
COBOKYITHOCTH B ITPEIITONOKEHHUH, YTO BCe OOBEKTHI HMEIOT OJIHHAKOBYIO BEPOSTHOCTE ITOIACTh
B BEIOODKY.

CTaTHCTHYECKOE paclIpelie]ieHHe IpaHIECKH MOKHO H300pasHTh Pa3IHYHBIMH CITOCO-
O0amIi, B YACTHOCTH, B BHJIE ITOIIHTOHA M T'HCTOr PaMMBEL.

Ilonueonom wyacmom HA3BIBAETCSI JIOMaHasA, OTPE3KH KOTOPOH COSIUHSEOT TOYKH

(X5 N e - (X5 1, ). Jins IocTpoeHs MOIITOHA YacToT Ha OCH aGCLice

Cepmudukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
BHEQEHQTI{JIWT@M@@MDJP d Hd OCH OPIIHHAT — COOTBCTCTBYIOLIHC MM HYdCTOTEBL H}-. T ouxkm

(.1:1- ,, HI- ) COCTHHAIOT OTPE3KAMI ITPAMbBIX H ITOJIVHAIOT ITOJHI'OH HaCTOT.
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Ilonuzonom omuocumensHoslx yacmon: Ha3bIBAETCS JIOMaHas, OTPE3KH KOTOPOH COEJIH-
HSFOT TOYKH (}:l; VVI), (JCE; Wz)*-' s (xk; Wk)' I1oMMMroH OTHOCHTEIHHBIX YacTOT

CTPOHTCS aHAJIOTHYHEIM ITOJIMTOHY YacTOoT oOpa3oM. Ha puc. m300pakeH IMOIMMIOH OTHOCHTEIb-
HBIX YaCTOT CIeAVIOIIETO pacIIpeaeIeHH:
Tadonuial

0,1 0,5 0,25

0,4 +
0,3 +
0,2 +
0,1 -

=<

0 } f ; I I
0 2 4 6 8 10

Puc. 1. IlommroH oTHOCHTEIBHEIX YACTOT.
B cryyae HellpepbIBHOI'O ITPH3HAKa I[EI1ec000pa3HO CTPOHTH THCTOIpaMMY, IS YerO HH-
TepBall, B KOTOPOM 3aKIIOUYEHBI BCe HaOIIoJacMble 3HAYEHHS IIPH3HAKa, pa3OHBAETCS Ha He-

CKOJIbBKO HdCTHYHBIX HHTCPBAIIOB IIIIHHOH h u A1 KaAKJO0I'O HaCTHYHOI'O HHTCPBAJlda HAXOIHTCA
H}- — CYMMa HaCTOT BAPHAHT, IIOIIABIITHX B I-H HHTCPBAJI.

T'ucmozepammoii wacmom Ha3bIBaeTCHA CTyIIeHUaTas (PHIypa, COCTOSINAS H3 ITPIMOYTOJIb-
HHKOB, OCHOBAaHHSMH KOTOPBIX CITY’KaT YaCTHYHBIE HHTE PBaJIbI JIIHHOIO /7 , @ BRICOTHI PaBHEBI OT-

HOIIIEHHTO I’lf /h : l[JIH IIOCTPOCHHA THCTOI'PAMMbBI HaCTOT Hd OCH aOcCITHCC CIICOVET OTIIONKHTDB

HaCTHHYHBIC HHTCPBAJIbL, d Hdd HHMH IIPOBCCTH OTPC3KIL, IIdPalllIICIIbBHBIC OCH aOcIHCcCc Ha PacCTOA-

HIH Hz/h .

IImomamap i-ro 4aCTHYHOLO IPAMOYTOJIBHHKA PdBHA h Hi /h — ni — CYMME YdCTOT Ba-

PHAHT [-T'0 HHTEepPBaja, CIIeJOBATEIILHO, MIOUAOb SLUCHIOZPAMMbL YACHION PAGHA CYMMe 6cexX yd-
cmom, n.e. 0bvemy evl60pPKiL.

Tadnuima?
CyMMa 4acTOT
YacTHYHED BapHAHT YaCTHYHOTO LInoTHOCTS
HHTEPBaJI JIIHHOO h= 3 YACTOTEI HE / h
HHTEpPBana /1,
5— 10 4 0.8
10— 15 6 1.2
15— 20 16 3.2
20 — 25 36 7.2
25 — 30 24 4.8
30 — 35 10 2.0
35— 40 4 0.8

Ha puig2 HaefRakeHa THCTOrpaMMa YacTOT PACIIPENETIEHN S, 3aJaHHBIX B TaOIHIIE.
ANEKTPOHHOW MOAMNMChIO

CepTudukar:
Bnaneneu:

2C0000043E9ABEB952205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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n/ h

- xf_

0 5 . 10 .1 . 20 . 25 . 30 35 . 40

Prc.2. 'ucrorpamma 4acToT paclpeaeleHH .
T'ucmozpammoii omuocumens Hvix yacmon Ha3bIBaeTCS CTYIIeHUYaTas (pHTypa, cocToAIIas
H3 IIPSIMOYTOIIEHHKOB, OCHOBaHH SIMH KOTOPBIX CITYKaT YaCTHYHbEIE HHTEPBAJIbI JJIHHOK /7 , a BHI-

COTRBI PpaBHBI OTHOIIICHITIO W / h : FHCTGI‘I)MEL OTHOCHTCIIBHBIX HdCTOT CTPOHTCA aHAJIOI' HYHBIM

THCTOrpaMMe 4acTOT 00pa3oM.
[Imomams i-ro YacTHYHOTO IIPSMOYTOIBHHKA PaBHA /1 W / h= ‘/VI — CYMME OTHOCH-

TeJIbHBIX YaCTOT BapHAHT i-I'O HHTEPBaJa, CIIeJ0BATEIILHO, HIOUA0b CLUCIO2PDAMMbL ONHOCUINEb-
HBLX YaACHon PAeHa CYMMe 6Cex OMHOCUMEeNbHbIX Yaciont, m.e. eouHuije.

Ecm 1pebyeTcs H3y4YNTh KOIIHYECTRBEHHEIH IPH3HAK IT'e€HE PAIBHOH COBOKYITHOCTH, TO
BO3RHHKAET 3aJiaya OIeHKH ITapaMeTPOB, KOTOPBIMH OITpeelIIeTcs paclipeielIeHHe STOrO ITPH-
3HaKa. Harrpumep, ecii Harlepe i H3BeCTHO, YTO H3y4aeMbIH IPH3HAK pacIipeielieH B TeHepallb-
HOH COBOKYITHOCTH HOPMAaJIbHO, TO HeOOXOHMO OLIEHHTH (IIPHOMMKEHHO HAITH) MaTeMaTH4e-

CKOE€ OZFHAAHHE H CPECAHCC KBAAPdATHUYCCKOC OTKIIOHEHHE, TdK KdK 5TH JBa IIapaMCTpa ITOJIHO-
CTBIO OIIPEACIIAIOT HOPMAJIBHOC PAaCIIPpCACIICHIC.

OOBIYHO HMeIOTCS JIHIIL JaHHBIE EBIﬁGpICFI: HAIIPHMCEDP, 3HAUCHIA KOIIHYCSCTBCHHOI'O ITPH-

3HaKa X, X5, .., X

,, » IOMyYeHHbIe B pesynbrare /1 HaGMIOMEHHH, TPHYEM 5TH HaOIIOAEHHA

ITPCAIIONIAI aFOTCA HC3dBHCHMBIMIIL. quEB IJTH AJAaHHBIC H BbIPAXKACTCAH OLlIeHHBAaEMBIH IIapaMcTP.

PaccMmaTprBas X;» X5, .., X, KaK HE3aBHCHMBbIE CITy4alHble BEITHYHHEI X T X 55 s X .

MOM¥HO CKa34Th, UHTO HAXOXIACHIC CTATHCTHYECKOH OLIeHKH HEH3BECTHOI'O IapaMETPd TCOPETHYEC-
CKOI'O pacCIIpcACJICHHA PABHOCHIIbBHO HAXOXICHIHIO (I)}"HICL[IIII OT HaOJIroJa eMBIX GH}"‘IEIIUH{BIX BCJIH-
HIHH, KOTOpad H JacT ]'[pHﬁJ]II}I{EHHGE 3HAYUCHIC OLICHHBACMOI'O IIApdaMCTPa. H&]’[pHMEp:, HII5
OLCHKIT MATCMATHYCCKOI'O OXHA4AHIIA HOPMAJIILHOI'O PACIIPEACIICHITA  CIIVAKHT (1)}"1-1141[]?[51

X =(X,+ X, +K + X )/n, xoropas seusercs cpeJHAM apHYMETHIECKIM HaGTI0a-

EMBIX 3HAYEHII IIPH3HAKa.
Taxim oGpas3oM, cmamiicniyeckoil oyeHKoll HeuzeecmHuozo napamempa & TeopeTHUe-

CKOTO pACTIPeNeNeHIs HasbBaeTcs (yHKImS 6 — 6 (n) = o (X,,X,,.K,X ) o1

HaOIroJaeMBIX CIIyYaHBIX BEIIHYHH, KOTOPas B OIPEAEIIEHHOM CTaTHCTHYECKOM CMEBICTIE OITH3Ka
K HCTHHHOMY 3HAYeHHIO 3TOr0 IMapaMeTpa.

BaxHeHIImMMH CBOHCTBAMH CTaTHCTHYECKOH OLIEHKH, OIPEAEIISTIOIHIMH €& OIH30CTh K HC-
THHHOMY 3HAUYEHHIO OL[EHHBAEMOIO ITapaMeTpa, SBISIOTCS CBOMCTBA HECMEIIEHHOCTH, COCTOS-
TeJILHOCTH H 3(P(peKTHBHOCTH.

[IycTh reHepanbHasi COBOKYIIHOCTE H3YUYAETCS OTHOCHTEIIBPHO KOJIYECTBEHHOIO IIPH3HAKa

X.
NOKYMEHT MOAMWCAH
Uﬁ?‘%ﬁ&?@@h‘@ﬁ X .. Ha3bpIBAECTCH CpeJHee apHPMeTHYECKOE 3HaUEHHH ITPH3HaKa Ie-
Cepmvpukatr: 2C0000043ESABBBS5220 TBAEﬂDDEﬂDBEDdHE

Bnagendie paliEHOMH-COBOKYIEHOCTHE A

Ecmm Bce 3HaueHNnT X, X, , ..., X, IIPH3HaKa I'€HEPATbHOH COBOKYITHOCTH 00BeMa N
Nencteutened: ¢ 19.08.2022 no 19.08.2023 -
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Pa3IIHuHBIL, TO I'CHEPAIbHAA CPCAHAA PaBHA
X, =(x+x,+K +x,)/N.

Ecim Ke 3HaYeHIT ITPH3HAKa Jf] y KXy e s .Z'Ck HMCEHKOT COOTBETCTBCHHO YACTOTHI Nl s

]\frE R Nk , TIpHYEM Nl + NY2 +K + NY;f = /N, To B 5TOM cITyuae TeHe palbHasl Cpe THSLT
paBHa
X, =(x,N, +x,N, +K +x,N,)/N .
Ecmi paccMmarpueaTh 00CIeyeMBIH ITPH3HAK X TeHePalIbHOH COBOKYITHOCTH KaK ClIy4yan-

HYIO BEJIMUHHY, TO MOKHO CAENaTh BRIBOJ, UTO MaTeEMAaTHYECKOEe OKHJ[aHHE ITPH3HaKa PaBHO Ie-
HePalIbHOH CpeTHeH 3TOro NpH3HaKa:

X, =M(X).
[IycTh Terepp 11 H3yUYeHHS TeHePallbHOH COBOKYIIHOCTH OTHOCHTEJIBHO KOIIHYECTBEH-
HOT'O IMpH3HaKa X H3BIedeHa BEIOOpKa o0beMa F1 .

Buibopounoil cpeoneil X p, Ha3bIBAETCS CpeqHee apH(METHYECKOE HAOMOMaeMBIX 3HAYE-

HHI ITPH3HAKa BEIOOPOYHOHN COBOKYITHOCTH.
Ecmm Bee sHaueHusd X,, X, , ..., X, TIpH3HaKa BEIOOPKH 00beMa /1 pas3miyHbI, TO BRIOO-

POYHAS CPEIHSII PaBHA
X; =(x,+x, +K +x,)/n.

Ecimi ke 3HauUeHHSI ITPH3HAKa .xl . IE . wee w Ik HMCIOT COOTBSCTCTBCHHO YdaCTOTBI H] . ”2,
., n, ,mpmieM 1, + 1, +K 4+ 1, =n, 10 B 5T0M CIyUae BEIGOPOUHAs CPeAHSS PaBHA
X, =(x;n, +x,n, +K +x,n,)/n

k
i=1

Tenepanswoii ducnepcueii D  HasbIBAETCA CpeJHEE apHPMETHUECKOE KBAaJPaTOB OTKIIO-

HIIH

HeHHH 3HaYeHHH ITPH3HAKa FEHEpﬂﬂLHDﬁ COBOKYITHOCTH OT HX CPEJHETO 3HAaUeHHA X Jalk

Ecm Bee 3HaueHus X, X, , ..., X, IPH3HaKa I'eHepaJbHOH COBOKYITHOCTH 00beMa /V

Pa3IMUHEL, TO TeHEpallbHAS AHCIIEPCHS PaBHA
al .
Dr= z:(xi_xr) N .
i=1

Ecim Ke 3HaYeHIT ITPH3HAKa .I-] , KXy e s .Z'Ck HMCEHKOT COOTBETCTBCHHO YACTOTHI Nl s

]\frE s e s Nk , IpHYEM N] + N2 +K + N,t: = /N, 10 B 3TOM cITyuae reHepaabHas JHCIIED-

CHSI PaBHA
k

D, = Z(IE_EF)EN:‘ N .
i=1

I ernepanvhvim cpedHUM Keadpamiiiec KuM OMKI0HeH1lem Ha3bIBAeTCA KBaPaTHRIN KOPEHb

M3 TeHe Pa{ERROH A CARAIE
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa O-F — DI- .

IIpumep 1. [ 'eHeparbHASA COBOKYITHOCTH 3a/iaHa CIIEAVIOIIEH TaOIHIEH pacIIpe IeIIEHH
Nencteutened: ¢ 19.08.2022 no 19.08.2023
44




X. 2 2! S 6

I

N. 8 9 10 3

I

HarTtu reHepaIbHYIO JUCIIEPCHIO U FEHEPAIIbBHOE CPEMHEE KBaJPaTHUE CKOE OTKIIOHEHHE.
Pemenme. HaiieM reHepalbHYIO CPeIHIOO:
_ 2:8+4:945-10+6-3 120 4
Xp = _ = = .
8+9+10+3 30

HarizieM reHepaIbHYIO I CIIEPCHIO:

(2—4)*-8+(4—4)>-9+(5—4)-10+(6—4)>-3 54
D, = —1,8-
30 " 30

HEIIUI,I[EM I'CHCPAJIIbHOC CPCIHCC KBAAPATHUYCCKOC OTKIIOHCHHC!
=D, =418 = 1,34.

Buibopounoii ducnepcueii )  HA3BIBAETCS CPEHEE apH(PMETHYECKOE KBAJPAaTOB OTKIIO-

HeHIH HaOmogacMbIX 3HAUeHHH IIPH3HdAKa ELI@GPG‘IHGﬁ COBOKYITHOCTH OT HX CPCIHET' O 3HAYCHITA

IB .
Ecmi Bce 3HaueHnsa X;, X, , ..., X, TpH3HaKa BHIOOPKH 00beMa /1 pasiM4YHEL TO BEI-

OopoYHas JHCIIEPCHS paBHA

n

D= X% | /n

i=1
Ecim Ke 3HaueHH S ITpH3HAaKa xl . xk HMEIOT COOTBEeTCTBeHHO YaCTOTEI nl , nz ,

, N, , mpryeM N, + N, + K +n ; = M, TO B 3TOM CITy4yae BRIOOPOYHAS JHUCTIEPCHS paBHa

H

— 7
Dy, = Z(IJ_IB) n.
i=1
Buibopounvim cpednum xeaopamuueckum onKaoH eHiiem Ha3bIBaeTCsI KBaJpaTHRIH KOPEHb

H3 FEHEpﬂHLHGﬁ AHCIICPCHI.

IIpumep 2. BeiGopouHas COBOKYITHOCTE 3aJaHa CIEIYIOIIEH TaOIMIleH pacITpeIeIeHI:

X. 1 2 3 4

[

n. 20 15 10 S

I

Haittu BEIOOPOYHYIO CIIEPCHIO H BEIOOPOUHOE CPpeHEE KBAAPAaTHUECKOE OTKIIOHEHHE .
Perenne. HaieM BEIOOPOUYHYIO CPEIHIOKO:

B 1-204+2-15+3-10+4- 5 100 5
X .
B~ 20+15+10+5 T 50

HalifiehL Bt n%o JTHCITEPCHIO
e mmamﬂiﬁﬁfiff I 20+ (2-2)" 15+ (3-2)"-10+ (4-2)"-5 50

Lle6ay xﬁ TaTbsH
50 50

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Haringem ELIﬁGpG‘-IHGE: CpEIHEC KBaJPaTHYCCKOC OTKIIOHCHIIC!

0y =Dy =11

Terneps mycTh TpebyeTcs 10 JaHHBIM BEIOOPKH OI[EHHTh HEH3BECTHYIO T'eHEPAIbHYIO JIHC-
IICPCHIO D r- BLI@GPGIH{HH AHCIIEPCHA D B ABIIACTCAH CMEH.[EHHDﬁ OHEHI{Gﬁ D rs TaK KdK
m(p)=""1p
B/ r’
H
Ecim ke B KauecTBe OLIEHKH I'eHePaTbHOH JHUCITE PCHH IIPHHATD 1LCHP AGNREHHYIO OLCHepPCLIO

5
§ , KOTOpas MoIy4aeTcs ITyTeM YMHOXKEHHS DB Ha JpoOb H/ (n—1), To ona 6yzer HecMe-

II[EHHOH OIIEHKOH I'eHepalIbHOH JHUCIIEpCHH. [lomydyaem
k

- - Z(xf _iﬁ)zﬂs k
st = DB = = — Z(x{. —_fﬁ)zﬂi /(H —1)

n—1 n—1 n
1

m(s?)=m["—p, |="_Mm(D,)="""p -p..
n—1 n-—1 n—1 n

HMMeerca aBa criocofa OLIEHKH ITapaMeTPOB. TOUEYHBIH H HHTEPBAJILHEBIH. TOYeUYHBIE Me-
TOJBI VKa3bIBAIOT JIHIIL TOUYKY, OKOIO KOTOPOH HAaXOJUTCS HEH3BECTHBIN OIlEHHBAaeMBIH IIapa-
MeTp. C ITOMOIIBIO HHTEPBAJIbHEIX CITOCOOOB MOKHO HAHTH HHTEPBAJl, B KOTOPOM C HEKOTOPOH
BEPOSTHOCTBIO HAXOAHTCS HEH3BECTHOE 3HAUEHIE ITapaMeTpa.

T'oueynoii Ha3bIBAETCS OLIEHKA, KOTOPas OIIPeIeNISIeT S OJHHM YHCIOM. [IpH BEIOOpKe Ma-
n0ro o0beMa TOUEYHAS OLEHKA MOXKET 3HAUHTEIBHO OTIIMYATHCS OT OL[EHHBAEMOI'O ITapaMeTpa,
T.€. IIPHBOANUTH K I'PyORIM oImOKkaM. 110 3Ton npHurHe mpH HeOOIBIIOM 00beMe BEIOOPKH Clie-
IYET TI0JIb30BaThCS HHTE PBAIBHBIMH OI[EHKAMI.

Humepeans Hoit Ha3BIBAETCS OLIEHKA, KOTOPa S OIPeAeNaeT s BYMS YHCIIAMH — KOHI[AMH
HHTEepBalla. MMHTepBaIbHEIE OLIEHKH ITO3BOJISIIOT YCTAHOBHTH TOUHOCTH H HAJle KHOCTh OLIEHOK.

H}*’CTB HaHIeHHasI 10 JaHHBIM EBIﬁGpI{H CTATHCTHYCCKAA XdPaKTCPHCTHKA 9 CIIVAHT

Hee ONMpefelrIeT MapaMeTp (7, ueM MeHbIne O . Tounocms oyenku XapaKTepH3YeTCs IOII0KH-
TEIBHBIM YHCIOM O .

OIIEHKOIT HeH3BeCTHOro ImapaMerpa & . Ecrm & > 0 u < O, 1o onenka O Tem Tou-

OIHaKO Heb34 KAaTCTOPHYCCKI YIBCPE AATh, UTO OIICHKA 9 YAOBIICTBOPACT HEPABCHCTBY

pﬂﬁ ITO HEPABCHCTBO OCVYIICCTBIIACTCA.

< 5 . CTaTHCTHYECKHE METOIBI ITO3BOJISIOT JIMIID I'OBOPHTL O BEPOATHOCTH, C KOTO-

Haoescnocmu 1o (0oeepumenvhoii éeposmuocmsio) OLEHKH & 110 0 wassBaercs BEPOST-

HOCTB )/, C KOTOPOIT OCYIEeCTBIIAETCS HepaBeHeTBO | — @ | < O, T.e.

P(lo-0]<s)=7.
B xauecTBe ) OepeTcs YHCIO, OMH3KOE K eTHHHIIE.

V3 psepasercrpachilt) — 7]

3NEKTPOHHOW NoAnvChIO

< O TIETKO MOKHO TIOJTYYHTh JBOIHOE HEPABEHCTBO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa 9 — 5 < 9 < 9 + 5 .

Torma cooTHOIIIEHHE ITPHHIIMACT CJ’IEI[}"IOH_[I]IUI BH,
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Plo-5<6<0+5)=y.
DTO COOTHOIIEHHE O3HA4YdeT CHeAYIOIee. BEPOATHOCTh TOTO, YTO HHTEpPBall
(6 — S5, 6 + &) zaxmouaert B ceGe (TTOKPBIBAaeT) HEN3BECTHBIIT MapaMeTp (7 , paBHa ¥ .

Wutepsan (@ — o, € + O) HazBIBaeTCs dogeprimens HblM LHMEPEanom, KOTOPBIT TI0-

KPBIBACT HeH3BECTHBIH ITapaMcETP & c 3aJlaHHOH HaJeXKHOCTBIO V.

[IycTh KOMHYECTBEHHBIH ITpH3HAK X TeHepalbHOH COBOKYITHOCTH PpacIIpefelieH
HOPMAJIbHO, IIPHYEM cpejlHee KBaJpaTHUeckoe OTKIIOHeHHe O 3TOro pacilpeleleHHI H3BeC T
H 0. TpeOyeTcs OIleHHTh HEH3BECTHOE MaTeMaTHUeckoe okHaaHHe (I 10 BEIOOPOYHOI cpeHeH
x . [TocTaBHM cBOeli 3aaueii HaiTH JJOBEPHTEIIbHBIE HHTEPBAIIBL, IIOKPhIBAIOIIHE ITapaMeTp (I c
HaJeKHOCTBIO % .

BymeM paccMaTpHBaTh BEIOOPOYHYIO CPEQHIOID X KaK CIIYYAilHYIO BEIHYHHY X (x

H3MEHSETCS OT BRIOOPKH K BRIOOPKE) H BRIOOPOYHBIE 3HAYEHNT NMPH3Haka X, X, , ..., X, —KaK

O HAKOBO PAcCIIpPCACIICHHBIC GH}"‘IEII‘TI{BIE BCIOTYIHBI XI ’ Xj, cer s Xﬂ (:BTII HHCIIA TaKKES

H3MCHAIOTCH OT EBI@DPI{H K ELI@DPI{E). MarteMaTHUecKOoe OXHIaHHEe KaXKIOH H3 STHX BeIIHYHH
PdaBHO d u CpEIHEC KBAAPAaTHUYCCKOC OTKIIOHCHHE — O ..

[lomydaeM, YTO ImapaMeTPel pacIipeleiIeHI X CIIEIYIOIITHE:
M(X)=a, o(X)=0c/Jn.

IIoTpebGyeM, UTOOEI BEIIIOIHSTIOCE COOTHOIIEHHE
P(|X -d<ds)=y.
Ie » — 3aJaHHas HaJeXHOCTb.

Hcronp3yst popMyIy ¢ 3aMeHOil X Ha X u O m c.r()?) — c:'r/ ~/ 11 , HETPYIHO
TIOJTYYHTh COOTHOINIEHHE

P(|X —d| < 8)=20(5n /o) = 200).
e t = 5\/5/5.

Hafinsg 13 MocieHEro paBeHcTBa O — .tcr/ \/; , MOKHO HAITHCaTh
P(|X —d| <t5/\n)=20().

O6o3Hayass A1 OOIIHOCTH BBHIOOPOYHYIO CPEJHIOIO BHOBh Yepe3 X, IIOIy4aeM

COOTHOITIICHH A
D(t)=y/2

P(i—ra/«/ﬁ<a<i+m'/\/g):y.

BHHIIHT:. C HaJACKHOCTBIO ¥ MOXHO YIBEPXIAaTh, 4YTO I[DEEPII’I‘EJ]LI-[BIﬁ HHTCPBAII

H

(x — ILT/ N, X+ rr:.r/ /1) TIOKpHIBAa€T HEH3BECTHBII IapaMerp (I, IPH 5TOM

TOHYHOCTDL OLICHKI1 PdBHA 5 — fﬁ/wf F1 ., 4 HIHCIIO [ OITPpEACIIACTCA H3 PAaBCHCTBA IIO TaOIHILEe

dyHKImm Jlamaca.
TIOKYMEHT, [TOA[UCAH _,
TEparveeprdiz r%%rwaﬂﬂaﬂ BelIMYHHA XHMeeT HOPMallbHOe paclipefielleHHe C H3BECTHBIM

cemn¢@gﬂiﬁwﬂﬁﬁiﬁ£ﬁﬁﬁ%%ﬁﬁm@fﬁ%ﬁﬁemlem O — 3. HaiiTH OOBEpPHTENbHBIH HHTEpPBAT I

Bnageney: llleGayxoea TaTenHa AnexkcaHgpoBHa

OLIEHKH HEH3BECTHOI'O MaTeMaTHYECKOro OpKHIaHHTI (I T10 EBI@GPD‘IHGﬁ GpEI[HEﬁ X , CCIIH 00BeM
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BBIOOPKH 72 = 36 M 3alaHa HaJeKHOCTb OLIEHKH ) = 0,95 .

Pemennie. Haitgem f . M3 cooTHommenus (13.8) momydaem (D(f ) — 0,475 1 110 TaOImle

(yHKIMH Jlammiaca HaxXo HM [ = 1,96

HariieM TOUYHOCTE OIIEHKH:

JloBe pHTEJILHEIH

S =to/~n =(1,96-3)//36 =0,98.

HHTEpPBAJl TaKOB: (5—0,98; X +0,98) Hampivep, ecmm

X = 451 , TO ,I[GEEPHTEJ]LHBIﬁ HHTCPBAIIl HMCCT CIICAYIOIIIEC JOBCPHTCIIBHBIC I'DAHIIIIBI.

OOPKH:

Ceprmdp @ROT CPACHPEREIESHISEHE
llleGayxoea TaTenAHa Anekc 8—4,.5,;}05 Ha

Bnaneneu:

HEBEIX OO ITOABJICHHA CO

x—098=4,1-098=312; x+0,98=4,1+0,98=5,08.

K OHMPOJIbHbBIE 60NPOCHL U 3 a0 aHuA:

oo 1 O B W =

9.

3

Br160OpOYHA s COBOKYITHOCTD.

Br10opoyHa st (PyHKIHS pacIipeeIeHH .

['HcTorpaMma, IIOITHTOH YacTOT.

CriocoOBI COCTaBIIEHH S BEIOOPKH.

BEIUHCIIEHHE TOUEYHBIX OL[EHOK ITapaMETPOB PACITPEIETIEHIAL.
BEIUHCIIEHHE HHTEPBAIBHBIX OIIEHOK ITapaMeTPOB PacIIpeIeIEHH S

BEIGOpOYHAS CPETHSS X 53 .

BribopouHasg JucIiepcHs DB :

2
VcrpaBTeHHAS THCTIEPCHS O .
amaHie 1. BeIOopka 3ajjaHa B BHIE paclIpeelIeHH s YacTOT:
X, 2 5 7
P, | 3 6

HaitH pPacIlpcACIICHHE OTHOCHTCIIBHBIX YaCTOT.

3

3

3

3

amanye 2. Haifti QyHKIIO paclIpeielleHIs 110 JaHHOMY pPacIpe/lelIeHHIO BEIOOPKH:
E 1 2 5
p; 10 4 6

aJlaHHe 3. HGGTPGHTB ITOITHI'OH OTHOCHTCJIBHBIX HdCTOT 11O JdHHOMY PACIIPCACIICHHIO BbI-

X.

X.

| 2 4 5 8
P, 11 19 8 12
agaHue 4. HalTH (yHKIHIO pacIipeieleHHs 110 JaHHOMY pacIIpelelleHHIO BEIOOPKH:

2 S
4 6

1
10

X.

P;

amaHHe 5. HaliTH MeTOJOM MOMEHTOB TOYEYHYIO OIIeHKY ITapaMeTpa )27 TeOMeTpHYe-

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NnoAd

— — . NP _ )
Eﬁﬂag-fal T (1 p) p , LIS -:"-':i- - HHCIJIO HCIIBITAHIH, HPIDEE,I[EH-
BITHA, P - EEPDHT HOCTE ITOABIICHH A GD@LITHH BE OJHOM HCIIEITAHHI.
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3aganue 6. HaliTH MeTOZOM MOMEHTOB TOYEYHYIO OIIEHKY ITapaMeTpa J? TI'eOMEeTpHYE-

— — — _.TF_F ™ an
CKOI'O PacCIIpEACIICHHA P(X o X;) o (1 p) p , ECJIIH B HCTBIPCX OIIbITAX COORITHE I10-
ABIJIOCH COOTBECTCTBCHHO IIOCIIE JBYX, 1IETI»II)‘EX, IIECTH H BOCbMH HCITBITaHHI.

3amanre 7. I3 reHepalbHOI COBOKYITHOCTH H3BIIeUeHa BEIOOpKa 00béMa H = 50 :

X. 2 5 7 10

n 16 12 8 14

Hariti HeCMEIEHHYIO OLIEHKY I'eHEPalIbHOH CPEJTHEH.

3aganre 8. HanTH BEIOOPOUYHYIO CPEIHIOKO I10 JaHHOMY PacCIIPEIeIIeHHIO BRIOOPKH:

X, 1240 1250 1270 1280
n, 6 2 1 1
3aganre 9. HanTH BEIOOPOYHYIO JHUCIIEPCHIO ITO JAHHOMY PaCIIpedelIeHHIO BEIOOPKH:
X, 2 3 7 8
n 2! 2 3 1

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

49



Ipakmuueckaa pavoma Ne9. Cmamucmuueckan cunomesda. Memoost cmamiucmuye-

CKOIL NPO6EPKU ZUNOME3.

Ilens: 3aKperiTh METOBI CTATHCTHYECKOH ITPOBEPKH THITOTES.

OcHoébl meopuu.;

[TycTh TpeOyeTcs olpeJeINTh 3aKOH pacIIpeieIeHH S T'eHePalIbHOH COBOKYITHOCTH H Ha30-
BeM ero 4. EcIIn 3akoH pacIipeielle HHS HeH3BeCTeH, HO HMEIOTCS OCHOBAHH A ITPEATIONIOKHTD, UTO
OH HMEET OIpeJlelIeHHBIH BHJI, BRIABHIAIOT THIIOTE3Y: I'eHepalbHas COBOKYIIHOCTh paclIpefielieHa

110 3aKOHY 4. Takrm 00pa3oM, B 3TOH THIIOTE3€ Pedb HIET O BHJIE IIPENIOIaraeMOr0 pacIipeiere-
HHSL.

Bo3sMoxkeH GH}”{EII‘L KOI' 1a 3aKOH PACIIPpEACIICHI H3BECTCH, d CI'0 IIaPAMETPbI HEH3BCCTHBI.
Ecim ecTs OCHOBaHH A ITPpEAITIOJIONHTE, YTO HeH3BECTHBIH ITapaMcETpP G, PaBCH OIIPESACIICHHOMY

3HAYCHIHTO @0 . TO BEIJIBHI'AHOT I'HIIOTC3Y . @ — @0 . Taxim GﬁpﬂBGMj B 3TOH THIIOTE3¢E PEUb HACT

O IpeAIoIaracMoH BEIIHUHHE ITapaMeTPa OJJHOTO H3BECTHOTO PaCIIPEdETICHISL.

Cmamuicmuye ckoil HaA3pIBAETCA THITOTE3a O BHJIE HEH3BECTHOI'O PACITPEIETIEHH I HITH THIIO-
Te3a O IapaMeTpax H3BECTHBIX paclpelelieHHi. Harpumep, cTaTHCTHYE CKHUMH SBIISIFOTCS THIIO-
TE3BI:

1) reHepalbHas COBOKYITHOCTE pacIipeielicHa 1o 3aKoHyY IlyaccoHa,

2) IUCIIEPCHH IBYX HOPMAaJbHBIX COBOKYITHOCTEH PAaBHEI MEXKIY COOOH.

B 1epBoH THITOTE3€ CIETaHO IPEMIONOKEHHE O BHJIE HEH3BECTHOTO PACIIPEAEIIEHHS, BO
BTOPOH — O IapaMeTpax ABYX H3BECTHBIX PacIIpeeIIeHII.

Hyneeoii (ochoenoii) Ha3bIBaeTCs BRUIBHHYTAS rHIoTesa H 0

Kourxypupyioweii (ans mepramueroii) HazsiBaeTcs rumoresa 1 | » KOTOpast IIPOTHBOPEYUT

HYIIEBOH.
Hampumep, eciii HyJeBas HIIOTE3a COCTOMT B ITPEIAIIONIOKEHHH, UTO MaTeéMaTHYECKOe
OXHIaHHe (I HOPMAJIBHOTIO paclpeleieHHI paBHO 10, TO KOHKYPHPYIOIASA THITOTE3a MOXKET CO-

CTOATH B IpeAnonoxerny, uto a = 10; T.e. Hﬂ:a —=10; Hl a=10.
IIpocmoii Ha3BIBaeTCA THITOTE3A, COeprKalIas TOIBKO OHO IIPeATIonokeHHe. Harprmep,
rumnoresa H o | MATEMATIYECKOE OXKH/[aHHe HOPMATIbHOT O PacTIpeieNieHHs paBHO 3 (O H3BECTHO)

— IIpOcCTasl.
Cnootcroll Ha3bIBaeTCS THIIOTE3a, KOTOpas COCTOHT H3 KOHEYHOI'O HIIH OeCKOHEYHOIO

HHCJIA ITPOCTBIX I'HITIOTC3. HEl]’[pI]I‘vIEp:. CJIIOKHAA TTHIIOTC 34 H A > 5 COCTOHT M3 OECUYHCIIEHHOI'O
MHOKCCTBA ITPOCTRIX I'HIIOTCS B4 Hf . 2, — b.i , TAEC bi — nroboe HHCIIO, OolmbIIIEE .

BEIIBHHYTasI THITOTE3a MOKET OBITh ITPaBHIbHOH HIH HEIPABHILHOI, II03TOMY BO3HHKAET
HEOOXOANUMOCTEL cmamiicmudeckoii (IIPOH3BOAUMON CTaTHCTHYECKHMH METOJAaMH) ITPOBEPKH
STOH THITOTE3HI. B HTOre CTaTHCTHYECKOH MPOBEPKH THITOTE3BI MOT'YT OBITH JOIMYINEHBI OIIHOKH.

Ouuribxa nepeozo poda COCTOHT B TOM, UTO OyZeT OTBEPrHYTa IPaBHIIbHAS THIIOTE3A.

OQuuribxa enopozo poda COCTONT B TOM, YTO OyJIeT IIPHHSATa HellpaBHIIbHAsI THIIOTE3a.

J11s1 TIpOBEPKH HYJIEBOH THITOTE3BI HCIIONB3YETCS CIIEIHAIbHO IMOoA00paHHA S CIIy4yaiHas
BEIIHYHHA, TOYHOE HIIH IIPHOIIIKEHHOE pacIIpe/lelIeHHe KOTOPOH H3BECTHO. OTa CIIydyaiHasl BelH-

YHHA Oﬁgﬁﬁﬁgﬁmg H Ha3BIBAETCS cmamucmideckum kpumeptiem (WIH IIPOCTO Kpiiie-

CepThd}ﬁHeJ’E}lO[ﬁﬂﬂﬂd JESABBBO952205E7BAS00060000043E
Snageneu:  WeOPPPBERENM HPANED ETATHCTHYECKOT O KPHTEPHA. E CIIH ITpoBe psIeTCs THIIOTE3a O PABEHCTBRE
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JTHCITEPCHI ABYX HOPMAJIbHBIX I'eHepallbHBIX COBOKYITHOCTEI, TO B KauecTBe KpuTepud K IIpH-
HHMAETCS OTHOLIEHHE HCIIPABIIEHHBIX BEIOOPOYHEIX JIHCITE PCHIL:

—_ -12 12
F =, /az.

Habnwooaemvim 3HaueHtiem K wabn HA3BIBACTCAH SHAUCHIIC KPHTCPHA, BEITHCIICHHOC 110 BEI-

6opkaM. Hammpumep, eciH 1o JBYM BEIOOPKaM HaliJleHbI HCITpaBJIeHHbIE BRIOOPOYHEIE JHCIIEPCHH
5;12 — 20 u 5;22 — 5, To HaOmIolaeMoe 3HAUYeHHEe KPHTEPHS ' paBHO

F —512/5‘;:20/5:4.

Habn

[Toce BEIOOpa OIpeie IEHHOT 0 KPHTEePH S MHOKECTBO BCEX er0 BO3MOXKHBIX 3HAYEHHH Pas3-
OMBaeTcs Ha JIBa HellepeceKaroMHXCcsa ITOAMHOXKECTBA: OJJHO H3 HHX COAEPIKHT 3HAUYEHHS KPHTe-
PHSL, IIPH KOTOPEIX HYIIEBas THIIOTE3a OTBEPraeTCs, a ApyTras — ITPH KOTOPBEIX OHA IPHHHMAETCS.

Kpumuueckoii obnacmu o Ha3bIBAETCSI COBOKYITHOCTh 3HAUYEHHI KPHTEPHS, MPH KOTOPBIX
HyJIeBas THIIOTE3a OTBEPraeTcsl.

Obnacmo 1o npuHamua 2unomesst (00JIaCThIO JOITYCTHMBIX 3HAYeHHI) Ha3bIBA€TCS COBO-
KYITHOCTh 3HAaYEHHH KPHTEPHS, IIPH KOTOPBIX HyJIeBas THIIOTe3a IPHHHMAETCSL.

[TockonpKy KpHTepHii K — OJHOMepHAs CIydYaiiHas BEHYIHA, BCe e€ BO3MOKHBIE 3HA-
YeHH S IIPHHAAJIEKaT HEKOTOPOMY HHTEpBaITy. 11oaToMy KpHTHUYECKast 00JIacTh H 00JIaCTh ITPHHSI-
THS THITOTE3BI TaKKe SBILTIOTCS HHTEPBaIaMH H, CIIeJOBATEIBHO, CYIIECTBYIOT TOUYKH, KOTOPHIE
HX Pa3JIeIsIEoT.

Kpumuuecxumu mouxamu (TpaHHLIAMH) k}{p Ha3bIBAKOTCS TOYKH, OTAEIIIFOINIE KPHTHYE-

CKYIO 00IacTh OT O0JIaCTH IPHHSITHS THITOTE3EI.
IIpaeocmoponneii Ha3bIBaeTCsS KpHTHYECKas OONIacTh, OIpelelseMas HepaBEHCTBOM

K > k}{p .TIe k «p — TIOTIOXKHTENBHOE MHCIIO.

@
0 -

Puc.1.
Jleeocmoponreil Ha3BIBaeTCsl KpHTHYeCKasd o0OIacTh, OIpelelseMasl HePaBEHCTBOM

K < k!f:p’ I'Ac kﬁfp — OTPHIATCIIBHOC YHCJIO.

0

Puc.2.
OonocmopoHHeil HAa3BIBAETCS IPABOCTOPOHHSAS HJIH JIEBOCTOPOHHSSA KPHTHYeCKas 00-
J14CTh.
Jevcmopounneii Ha3bpIBaeTCS KpHTHUYecKas o0O0JacTh, OIpefensdeMas HepaBEeHCTBAMH

K < kl s K > k2 , THE k2 > k] . B HaCTHOCTH, €CJII KPHTHYCCKHE TOUYKH CHMMCTPHYHBI OT-

HOCHTEFHO HYIISL, ABYCTOPOHHSS KPHTHUECKas 00IacTh OIpeAerieTcs HepaBeHCTBaMH (B IIpes-
nonokeHHH, uto K < —kﬁ,p) K < —kﬂp , K> k}{p? M PaBHOCIVIBHEIM HEPABEHCTBOM

‘K‘ = kﬂp ’

1

K

OOKYMEHT NOANWMCAH 0
SNEKTPOHHOW NOONWUCHLIO

ST T 43F9ABBRA52205ETBAS 60000043E ""lf-"

llleBayxoBa TaTeAHa AnekcaHapoBHA PIIG3
T HaX OXKIEHHS KPHTHYECKOI 06MIaCTH JOCTAaTOYHO HATH KPHTHYECKYIO TOUKY (TOUKH).
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I[HH HaXOXIeHHS Ke TaKOH TOYKH 3aJjacTcsI JOCTaTOYHO Majas BCPOATHOCTE — VpPOGEHbL 3HAYLL-
mocmu (X . 3aTeM KPHTHYCCKAdA TOYKaA ki‘fp HITIETCH HCXOIA I3 TpEﬁDEﬁI—HIﬂ, YTOOBI ITPH YCIIOBHH

CITpaBeITHBOCTH HYJIEBOI THITOTE3HI BEPOSTHOCTD TOrO, YTO KpHTepHil K IIpHMeT 3HAYeHHSI U3
KPHTHYECKOH 00JIacTH, OBllIa paBHA IIPHHSITOMY YPOBHIO 3HAYHMOCTH.

Harpumep, I MpaBOCTOPOHHEN KPHTHYECKOH OOIMAaCTH JOIKHO BBIIIOHATHCS COOTHO-
ITIe HHE

P(K>k,)=a.
JITIST IEBOCTOPOHHEH —

P(K <k,)=c.
a IS IBYCTOPOHHEH —

P(K<k)+P(K>k,)=q.

,HJIH KaAxJ0I'0 KPHTCPHA HMCHOTCA COOTBETCTBYHOIITHE TﬂﬁHI]I[LI:, ITO KOTOPBIM H HAXOJHTCAH

KPHTHYECKA I TOUKA.
Ecm pacripeiesieHHe KpHTEPHS CHMMETPHYHO OTHOCHTEILHO HYJISI H HMEFOTCSI OCHOBAHHS
BRIOpaTh CHMMETPHYHBIE OTHOCHTEIBHO HYISI TOYKH —kﬁp H k}{p (kﬁ,p > (), TO

P(K < —kﬁp) = P(K > ka ). YUHTEIBas 5TO COOTHOIIEHHE, H3 IS JBY CTOPOHHEH KPH-

THUYECKOH 00IacTH IMOJIYVHHM COOTHOIIICHIIC

P(K >k, )=a/2.

Mownocmu o xkpumepiisi Ha3bIBa€TCSI BEPOSTHOCTD IOIAaJaHH KPHTEPHSA B KPHTHYECKYIO
00IacTh MpH YCIIOBHH, YTO CITpaBeIHBAa KOHKYPHPYIOIas THIT0Te3a. IPYTHMH CIIOBaMH, MOIII-
HOCTh KPHTEPHSI €CTh BEPOSATHOCTH TOrO, YTO HYJIEBAS THIIOTe3a Oy[eT OTBEPrHyTa, €CIIH BEPHa

KOHKYPHPYIOII[asI THITOTE3a.
[TycTh A1 ITpOBEPKH THITOTE3kI IIPHHAT ONpeelIeHHbIH YPOBEHb 3HAYMMOCTH, H BEIOOPKa

HMeeT (PHKCHpOBaHHEIT 00beM. Ecin ﬁ — BEPOSTHOCTh OMIMOKH BTOPOIO pojia, T.e. COOBITHS
«IIPHHSTA HYyJIeBas THIIOTe3a, ITPHYEM CITPaBEUIHBA KOHKYPHPYIOINASL», TO MOIIHOCTh KPHTEPHS

pElEHal_ﬁ.

H}"GTB MOIITHOCTD 1 — ﬁ BO3PacCTacT, CIICAOBATCIIBHO, YMCHBIIIACT CA BEPOATHOCTD ﬁ CO-

BEPIIHTH OIMHOKY BTOPOro poAa. Takum o0pa3oM, YeM MOMIHOCTh OOJIbIIIE, TeM MEHBIIE BEPOSIT-
HOCTh OIIHOKH BTOPOTO PO/Ia.

HMrak, ecm ypoBeHb 3HAUHMOCTH Y7Ke BBIOpaH, TO KPHTHYECKYIO 00IaCTh CIeyeT CTPOHTH
TaK, YTOOBI MOITHOCThH KPHTePHS ObLJIa MaKCHMAJIbHOH. OTO ITO3BOJIMT MHHHMH3HPOBAThH OIIHOKY
BTOPOT'0 poJia.

Jlannee HaMm notpedyeTcs pacrnpeneincHue Quinepa — CHegeKopa.

Ecm U u V' — He3aBHCHMBIE CTy4aiiHble BEIIMYHHBL, pacIpeJelIeHHBIE IT0 3aKOHY ;LVZ
CO CTEIeHSIMH CBOOO/IBI k] n K », TO BENIMIMHA
- Uk,
Vik,
HMEET pacIIpelelleH e, KOTOPOe HasbIBaeTcsapacnpedenenuem I Puwepa — Credexopa co

CTemeHIMY BBt K-
Ceptudmkar: Eﬂﬂmmgﬁﬁg%ggﬁgﬁ ACIIPCAC/ICHHE HMCCT BHA
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0 npu x<0

X) = (k=2)/2 ,
f(x) C - npu x>0

0 (kz +klx)(kj+k2}/2

e

TJIe

k +k | I )
T 12 2 ]]z”-kz /2
0
I'(k,/2)I'(k,/2)
Pacripenenerme F' ompemensgercsa ABYMS ITapaMeTPaMH — YHCIAMH CTelleHel CBOOOIBI
k. uk
1 2

[TycTh reHepambHble COBOKYITHOCTH X H Y pacipejieleHsl HOPMalTbHO, IIPHYEM HX JIHC-

IICPCHI H3BCCTHDBI. 110 HezaBHCHMBIM EBI@GPI{EIL-I C GﬁLEMﬂhﬂIj COOTBETCTBCHHO PdaBHBIMH H] " m

, H3BIIEYEHHBIM H3 3THX COBOKYITHOCTEH, HalIEHbI BEIGOPOUHBIE cpefrre X H YV . Tpebyercs mo

BEIOOPOYHBIM CPETHHM IIPH 3aJaHHOM YPOBHE 3HAYHMOCTH (X IIPOBEPHTH HYIIEBVIO THIIOTE3Y,
COCTOSIIYIO B TOM, YTO I'€HEpaJIbHEIE CpeJHHE (MaTeMaTHYECKHE OXKHJIAHHS) paccMaTpPHBAEMBIX

COBOKYITHOCTEH paBHBI MEXIY COOOM:
H:-M(X)=M().

V‘IHTBIEEIH:, HTO ELIﬁDpD‘H—[bIE CpEaHHEC ABJIAIOTCH HECMCIICHHBIMI OIICHKAMH I'CHCPAJIb-

HBIX CPCIHHX, T.C.
M(x)=M(X). M(y)=M(Y).
HYJIICBYIO I'HITOTC3Y MOYKHO 34ITHCATh TdK.

Hn:M(i)zM(y)*

B kadectBe KPHTEPHA ITPOBCPKH H}"JIEEGﬁ I'HIIOTE3BI O PABCHCTBEC I'CHCPAJIBHBIX CPEAHHX
ITPHHIIMACTCA HOPMHPOBdAHHAA HOPMaJIbHAA CJI}"‘IEIIUIHEIH BCIIMYIHA

7 = *—y
JD(X)/n+D(Y)/m"

KPHTHIIE CKasl 00JIacTh CTPOHTCA B 3aBHCHMOCTH OT BH/J4 I{DHK}"IJHP}"IOH_[E]‘;I THITOTCSBI.

[IepBrni coyuan. Hysepas rumoresa H 0° M (X ) =M (Y ) KoHKypHupyIOIIas ruIo-
Te3a HIM(X) =M(Y).

B stoMm CIIYVHAE CTPOHTCH ABYCTOPOHHA KPHTHUCCKAA GﬁHﬂCTbj HCXOIM H3 TpEﬁGEElI—]IIH,

YTOOBI BEPOATHOCTH IOMAMAHH I KPHTEPHS Z B 5TY 00IIacTh B IPEATIONOKEHHH CIIPABEIIHBOCTH
HYIIEBOI THITOTe3EI ObIIa PaBHA IIPHHITOMY YPOBHIO 3HaUHMOCTH (X .

HGCI{OHBK}*' pacIipcIcJICHIC / CHMMCTPHYHO OTHOCHTCIIBHO HYVIIA, TO KPHTHUCCKIC
TOYKH CHMMCTPHYHBI OTHOCHICIIBHO HYIIA, T.C. CCIIH 0003HAYHTh HCPpE3 Z}{p IIPaBVIO KPHTHYC-

CKyIO TOUKY, TO — T, OyZEeT JIEBOH KPHUTHYECKOH TOYKOH.

HanoonbImmas MOITHOCTh KPHTEPHS (BEPOSATHOCTD ITONAJaHHSI KPHTEPHSI B KPHTHYECKYEO
00IacTh IIpH CITpaBeJIHBOCTH KOHKYPHPYIOIIEH THITOTE3hI) JOCTHTAETCS TOIAA, KOIJla BEPOSI-

HOCTB TIOJIAHAHIT KBTI B KajkIblit M3 IBYX HHTEPBAIOB KPHTHYECKOM 00MacTH paBHa O / 2:

CepTudbuKar: Ect:u:u:r:::-::m3E9ABBBQEEEDSE?Bmm ﬁzﬁp) — (x/2, P(Z > pr) — g:/2 :

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpos
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Jlns Toro, YToO0Bl HANTH IIPABYIO IPAHHILY Zip IBYCTOPOHHEHN KPHTHYECKOH O0IacTH, J0-
CTaTOYHO HANTH 3HaYeHHe apryMeHTa (pyHKIHH Jlamraca, KOTOPOMY COOTBETCTBYET 3HAUEHHE
(PYHKIIHH, PaBHOE (1 — &)/2:

D(z,,)=(1-x)/2.
OG03HAYHM 3HAUEHHEe KPHTEPHS, BEIYHCIIEHHOE T10 JAHHBIM HaOIIoeH T, uepes /Z,

Ecm |/
Ecm |/

Habn "'

wabn < Zr-:p — HeT OCHOBaHHH OTBCPI'HYTE HYJICBYIO I'HIIOTC3Y.

Habn

= chp — HYJICBAA I'HITOTC3d OTBEPIacTCA.

Bropon cinyuan. Hynepas rumnoresa H {]:M (X ) =M (Y ) KOHKypHpYIOIIas THII0-
Te3a HIM(X) >M(Y).

B sTOM CIIYHac CTPOHTCA ITPABOCTOPOHHAA KPHTHYCCKAA DﬁHEICTL:. HCXOI M H3 'I‘pEﬁGEElHHH,

yTOOBI BEPOSTHOCTH ITOITIaHH I KPHTEPHI /. B 3TY 00IACTh B IIPEAIIONOKEHHH CITIPaBeIJIMBOCTH
HYJIEBOH I'HITOTE35I OblIa paBHA ITPHHATOMY YPOBHIO 3HAUHMOCTH:

P(Z > zﬁp) = .
JInsg Toro, 4ToOBl HAHTH T'PaHHITY Zp IPaBOCTOPOHHEH KPHUTHYECKOH OOIIAacCTH, JOCTa-

TOYHO HAHTH 3Ha4YeHHe apryMeHTa (PYHKIHH Jlamnaca, KOTOpOMY COOTBETCTBYET 3HaUYeHHE (PYHK-

I[HH, PaBHOE (1 — 2{1)/2:
D(z,,)=(1-2x)/2.

O003HaUHM 3HAUYEHHE KPHTCPHA, BBITHCIICHHOC I1O0O JdaHHBIM HﬂﬁHIG,I[EHI]Iqu HEPE3 Z wuabn

— HeT OCHOBaHHH OTBEPIHYTh HYJIEBYIO THIIOTE3Y.

— HVYIJICBAA I'HIIOTC3a OTBEPIacTCA.

KonmponsHele 6onpocst 1 3a0 aHuA:

1. CraTHCTHYECKas THIIOTE3A.

2. MoIHOCTh KPHTEPHAL.

3. Kpurnueckas o0nacrs.

3aganre 1. TexHuyeckas HOpMa IIpeXyCcMaTpHBacT B cpeaHeM 40 ceK. Ha BBEIOIOIHEHHE
OIpEAEIIEHHON TeXHOIOTHYECKOM OIEpalliii Ha KOHBEHEPE IO IPOH3BOACTBY YacoB. OT pabor-
HHII, pabOTaIONMX Ha 3TOH OIEPAI[HH, ITOCTYIDUIH aJI00BI, YTO OHH B JAEHCTBHTEIILEHOCTH 3a-
TPauHBaIOT Ha ATV OIlepalliio OOJbIle BpeMeHH. /{114 IMPOBEPKH JaHHOH Kal0oOBI ITPOH3BEIEHEI
XPOHOMETPHYECKHE H3MEPEHHS BpEMEHH BEITIOITHEHH STOH TEXHOIOTHYECKOH OIepalu y 36 pa-
OOTHHII, 3aHATEIX HA 3TOH OIEPaIlHH, H IIOTYUYEHO CpeHee BPEMS BEOTOIHEHH S Orlepallii 42 cek.
MoxHo m (Tipeamnonaras BpeMs BBRIITOITHEHNS TeXHOIOTHYECKOH OMepallHi CIIy4YaiHOH BeJIHYH-
HOH, TTOAYHHSIOIIENCS HOPMalIbHOMY 3aKOHY) ITO HMEOMIHMCS XPOHOMETPHYECKHM JaHHBIM Ha
YPOBHE Mﬂé{ﬁ”ﬁ% @TKITOHHTB THITOTE3Y O TOM, YTO CPEeAHEE BPEMS BBIIIOIHEHH S 3TOH

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

Bnanend ICPALHILCOTBEREGEBY EJoHOPME, CCIIH H3BCCTHO, YTO CPEAHES KBAAPATHYCCKOC OTKJIOHCHHE I'C-

HEPAIBHOH COBOKYITHOCTH COCTABIISET 3,5 ceK.?
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3agane 2. SKOHOMHYECKHH aHAIM3 IIPOH3BOAUTEIIFPHOCTH TPpYaa IIpeMIPHSTHI OTPaciIH
TTO3BOIIIUI BEIABHHYTH THITOTE3Y O HAMMYHH ABYX THIIOB IIPEAIPUSITHIL C Pa3MYHONH CPEIHEH
BEJTHYHHOM IT0KAa3aTENS IPON3BOAUTEIILFHOCTH TpyAa. BeiOopouHoe oOciiegoBanue 42-X IIpe AIIpH-
SITHIH TIEPBOH T'PYIMIBL J1AJI0 CIEAVIOIINE Pe3yIIbTAThl. CPEMHSA IIPOH3BOAUTEIILEHOCTE TPYa CO-
crapuna 119 nperamen. Ilo gaHHBIM BBEIOOPOYHOrO OOCIETOBAHHS 35-H ITPEIIIPHATHH BTOPOH
TPYIOIBI CPEMH A ITPOM3BOAUTEIIBHOCTE TPyAa cocTaBwina 107 meraneil. ['eHepaIbHBIE JUCTIEPCHI
m3BecTHRL D(X) =126,91 ; D(Y) =136,1. Cunras, 4TO BRIOOPKH H3BIEYEHBI H3 HOPMalIbHO pac-
ITPEAEIIEHHBIX TeHEPAILHBIX COBOKYITHOCTEH X H Y, Ha VPOBHE 3HAYHUMOCTH 0,05 IIpOBEPhTE, CIIY-
YaIHO JIH TIOIYYEHHOE pas3iIMuie CPeJHHX ITOKa3aTelIeH ITPOM3BOAUTEIIBHOCTH TPY/Ia B IPyIdiax
HIIH JKE IMEFOTCA JIBA THIIA TIPEAIIPHUATHI C Pa3THYHON CpeJHEH BEeTHUYHHON ITPOH3BOSUTEIFHOCTH
Tpyza.

[TapTHst H3AeII IIPHHIIMAETCS B TOM CIIYYae, €CIIM BEPOATHOCTE TOI'O, YTO U3JAEIIHE OKa-
KETCS COOTBETCTBYIOIIHM CTaHAAPTY, cOCTaBIAeT He MeHee 0,97, Cpeau cinydaniHO OTOOpPaHHBIX
200 u3genui IMpoBePSIEMON ITAPTHH 0Ka3alock 193 cOOTBETCTBYIOINMX CTaHAapTy. MOKHO JIM Ha

ypOBHE 3HAUMMOCTH _ = 0,02 IIpuHATE NapTHIO?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3. Yuebno-memoouueckoe u unH@hopmauiloHHoe odecneuerue OUCUUNIUHbL

5.1 Ilepeuers 0CHO6HOU U 00ONOIHUMENLHOU JIUMEP AMYPbL, HEOOX00UMOIL 011 0C60e-
HUA OUCUUNIUHbL

5.1.2 Ilepeuerv 0CHOBHOIL TUmMeEP AMYPbl:

1. ITrmayes, B. C. Bricmrasg MaTeMaTHKa: yue OHHK Jy1g OakanmaBpoB / B.C. IlIumaueB ; 1oj
pea. A H. TuxoHoBa. —4-e u3a., uenp. M gom. — M. : Opaiit, 2014. — 607 ¢. — (bakamaBp. bazoBeIii
Kypc). — Ha yueOHuke rpud: Pex. YMO. — ISBN 978-5-9916-3325-3

5.1.3 Ilepeuens 0 onoHUmMENbHOU JIUMEPAMYPDL:

1. Boromonog, H. B. MaremaTtnka: y4eOHHK a1 6akanaBpoB / H.B. Boromomnos, I1.1. Ca-
MoiieHKO, Mock. I'oc. YH-T TexX. M yrip. Um. K.I'. PasymMoBcKoro. — 5-¢ u3z., re-pepad. v gor. —
M. : FOpaiit, 2014. — 396 c. : mn. — (bakanasp. bazoBeii kypc). — Ha yueOnuke rpud: Jorm.MO. —
ISBN 978-5-9916-3467-0

3.2 Ilepeuens yuedHOo-MemoouUUecKoz0 obecneueHus camocmoamebHoil pabomst 0oy-
yarouiuxca no oucuuUniiHe

1. MeTtognueckie peKOMEHIAIMH I IIOATOTOBKH K ITPAKTHYECKIM 3aHSITHSM 10 JTHCIIH-
IUmHHe « MaTeMaTHYeCKHE METOABI H MOJEIIH B VIIPAaBIIEHHH) .

2. Meromyeckiie peKOMEH AL 110 OpPTaHM3alHH CAMOCTOSTEILHON PalOoThI CTYIEHTOB

10 JHCIMITJIMHE « MaTeMaTHYeCcKHe METOABI H MOJEIIH B YIIPABIICHHITY .

3.3 Ilepeuens pecypcoé UHGPOPMALILOHHO-MEIEKOMMYHUKAUUOHHOU cemu HumepHem,
HeoxX00UMBIX 019 0C60eHUA OUCHUUNTIIUHBL
L. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKasa ONOIHOTEKA OHIaiH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoTeyHas cucreMa [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEM/IE-
HHUE BEICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeTtoanuyeckne yKa3aHHUs

110 OPTaHH3aIL[HH H IIPOBEIEHHIO CAMOCTOSTEIBHOH PadOTEI

1o guciIrinHe « MATEMATHUYECKHME METO/IBI M MOJIEJIM B YIIPABJIEHHW»
JUISI CTYZeHTOB HaIlpaBJIeHHS ITOATOTOBKH /CITEIHAILHOCTH

38.03.04 I'ocymapcTBEHHOE H MYHHMI[HITAJIBHOE VIIPaBJIeHHE, PETHOHAILHOE YVITPABIICHHE

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ComepKaHHe

BeeneHie
1 OO0I1mas XapaKTepHCTHKA CaMOCTOSATEIIFHOH Pab0TEl O0YYAIOIIEr OC ITPH H3YUe-

HHH JHCI[HIUTHHEI « MaTeMaTHYeCKHe MeTOAbI H MOJIETTH B YIIPAaBIICHHH»

2 [ImaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH paOOTHI
3 KOHTPOIBHBIE TOUKH M BHIBI OTYETHOCTH 110 HIM
4 MeToauuecKne peKOMEeH AN 10 H3YYEHHIO TEOPETHUYECKOTO
MaTepHala
5 Y4yeOHO-MeTOAHYECKOe H HH(POPpMAIHOHHOe o0ecleyeHHe JHCIHIIIHHEI
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBeaeHune

CamocrosrenpHas padora — ImraHHpyeMas yueOHast, yueOHO-HCCIe0BaTelIb CKasL, HAyYHO-
HCCIeJoBaTeIbcKas paboTa CTYIeHT OB, BRIITOIHAeMa sl BO BHEAYIHTOPHOE (ayHTOPHOE ) BPeMSI 11O
3aJlaHHI0 M IIPH MeTOJHYECKOM PYKOBOJCTBE IIPENOAABATEIIS, HO 0e3 ero HEMOoCPedCTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YUaCTHH ITPeITofaBaTelIs, OCTaBIISIOIIEM BeIYIIYIO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosgrelpHas padora CTYAEHTOB B BY 3¢ SBISeTCS BaKHBIM BHAOM YUeOHOH H Hayy-
HOH JIeATEIIBHOCTH CTYJIEHTA.

Begyimas 1eins opraiusaiii H ocyiecTBiIeHHI CPC gomkHa COBIIAAATh C IeJIbIo 00yue-
HHS CTYJIEHTa — IIOAr OTOBKOH Oakamaspa ¢ BEICIIHM oOpazoBaHHeM. [Ipn oprammsamm CPC Bax-
HBIM H HeOOXOJHMBIM YCIIOBHEM CTAaHOBATCSI (POPMHPOBAHHE YMEHHSI CaMOCTOSTEILHOH padOThI
IUISL IIPHOOPETEHH S 3HAHHH, HABBIKOB H BO3MOKHOCTH OPraHH3aI[HH YYeOHOH H HAaYVUYHOM JAeATEIb-
HOCTH.

[{enpr0 caMOCTOSTENLHOH PaboTHl CTYAEHTOB SBIISIETCS OBIIafleHHe (PyHIaMeHTaIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JeSITEIbHOCTH 10 TTPOQIIIO, OIBITOM
TBOPYECKOH, HCCIIeJOBaTEIbCKOH AEATENbHOCTH. CaMOCTOATeIbHAaA padoTa CTYAEHTOB CIIOC00-
CTBYET Pa3BHTHIO CAaMOCTOATEILHOCTH, OTBETCTBEHHOCTH H OPraHHM30BAHHOCTH, TBOPYECKOI'O

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOr 0 H IMpod)e CCHOHATTBHOIO YPOBHS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O0nIan XapakTepHUCTHKA CAMOCTOATE/IbHOH PadoThl 00yYal0MIerocs NpPH H3YYeHHH

JHCIHILIHHBI « MaTeMaTH4YecKHe MeTOoAbI H MoJAe/IH B yYupasJdcHHRN»

CamocTosrenbHas padoTa - IlaHupyemas yueOHas, yueOHO-HCCIIeJ0BaTelIbCKasl, HayYHO-
HCCIeJoBaTeIbcKas paboTa CTYIEHTOB, BRIIIOIHAeMa sl BO BHEAYIHTOPHOE (ayHTOPHOE ) BPEMS 11O
3aJlaHHIO0 M ITPH METOMHMYECKOM PYKOBOACTBE ITPEIOmaBaTellsl, HO 0e3 ero HeIoCPeICTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYaCTHH IIPEIOfaBaTellsl, OCTABRIISIOIIEM BEAYIIYEO
POIb 3a PadOTOH CTYIEHTOB).

CaMocTosrebHas padora CTYAEHTOB B BY 3¢ SBISeTCS BaXKHBIM BHIOM YUeOHOH M HAyy-
HOH JIESATEIIBHOCTH CTYAeHTa. CaMoCTOoATeIbHas padoTa CTYAEHTOB HI'PAET 3HAUHTEIBHYIO POIIb B
PEHTHHIOBOH TEXHOIIOIHH 00yueHHS. B CBSA3H ¢ 3THM, 00yueHHe B BY 3e BKIIrOUaeT B ce04 IBE,
ITPAKTHYECKH OJIIHAKOBEIE IT0 OOBEMY H B3aHMOBIIMSHHIO YAaCTH — IIpolecca OOyUEHHSI H IIPO-
1ecca camMoo0yueHHs. [Toatomy CPC momxHa ctaTh 3¢ eKTHBHOH H IleNeHaIlpaBIeHHOH padoToH
CTYEHTAa.

K coBpeMeHHOMY CIIEI[HAIICTY OOIIECTBO MPeABABISIET JOCTATOYHO IIMTHPOKHI TIEPEUYEHD
TpeOOBaHHH, CpeJH KOTOPBRIX HEMAIOBAKHOE 3HAYEHHE HMEET HAIMYHE YV BBIITYCKHHKOB OITPEJIE-
JIEHHBIX CITOCOOHOCTEH H YMEHH S CAMOCTOSTEIBHO JOOBIBaTh 3HAHHS H3 Pa3THYHBIX HCTOYHHKOB,
CHCTEMATH3HPOBATh IOIITYYEHHYIO HH(POPMALHIO, JaBaTh OLIEHKY KOHKPETHOM (DHHAHCOBOH CHTY-
ariny. COPMHPOBAHHE TAKOI'O YMEHHMS IIPOHUCXOAHUT B TEUEHHE BCETO IEPHOJA OOYUEHHS UEPE3
YUYACTHE CTYIASHTOB B IIPAKTHYECKHNX 3aHATHSIX, BBOIOITHEHHE KOHTPOIBHEIX 3aJaHHH H TECTOB,
HAaITHCaHHE KYPCOBBIX H BBITYCKHBIX KBAITH(PHKAITHOHHBIX paboT. [1pH 3ToM caMocToATeIbHAS pa-
00Ta CTYAEHTOB HI'PacT PEINAIOIYIO POIb B XOA€ BCET0 YUeOHOI0 IpoIlecca.

Beayias 1ens opraHusaiii H ocyIecTBIeHHS CPC ToKHaA COBITAJAaTh C IIEJBI0 00yUe-
HHUS CTYIEHTa — IIOATOTOBKOMH CIIEI[HAIHCTa H OaKalaBpa ¢ BRICIIIMM oOpa3oBaHHEM. | IpHu opraHu-
sanpH CPC Ba)KHBIM H HEOOXOAHMBIM YCIIOBHEM CTAaHOBSATCS (pOpMHpOBaHHE YMEHHS CaMOCTOSI-
TEIIBHOH PaloTHI 1S IMPHOOPETEHH S 3HAHHI, HABBIKOB H BO3MOKHOCTH OpraHH3aIHH Y4eOHOH H
HaYYHOH JESTEIIHOCTH.

DOpPMEI CaMOCTOSTEILHON PadOThI CTYIEHTOB pasHOOOpasHEl. B COOTBETCTBHH ¢ paboueH
ITPOrpaMMOH JIMCIUIUIMHEBL IIPEYCMOTPEHBI CIEAYIOIIE BHALI CAMOCTOSTEIIFHON PAOOTHI CTY-
JIEHTA.

- CAMOCTOSTEIIFHOE H3YUEHHE JIHTePaTyPhI,

- CAaMOCTOATCIIPHOC PCIICHHE 3a/a™,

- HRIHHIRE ARV EGEBOTO TPOEKTa

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
Bnapeneuy; e LOAHOCHIQAMEABHOC0 U3YUEHUA Jimepamypbl — CaMOCTOATCIIBHOC OBJIAJACHHC 3HaA-

HHAMI, OIIBITOM IICCHE,[[GE&TEJ]LGI{Oﬁ JNEATCIIEHOCTH.
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3a0 auamu caMOCTOSTEILHOI O H3YUEeHHS INTEPATYPHEI SBIISIOTCS:

° yrIyOlleHHE H pacIHpeHHe TEOPETHYE CKIX 3SHAHHI,

° (popMIpOBaHHE YMEHHII HCIIONB30BaTh HOPMAaTHBHYIO, IIPAaBOBYIO, CITIPaBOYHYIO
JIOKYMEHTAIIHIO H CIIEL[HAJIBHYIO JTHTEPaTypy,

o Pa3BHTHE ITO3HABATEIBLHBIX CIIOCOOHOCTEH H AaKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuteHua 3a0ay - oBlaicHHe IPodeCcCHOHATbHEIMH YMeHH-
SIMH H HaBBIKaMH JeSITeTbHOCTH IT0 ITPOQIII0 Oy AYIIeH JeSTeIbHOCTH.

3ad auamu caMOCTOSITEIIbHOI O PEIIEHHS 3a1ay SBJLTFOTCAL:

o CHCTeMAaTH3al[HI M 3aKpeIUIeHHe ITOIYUEHHBIX TEOPETHYECKHX 3HAHMIT H IIPaKTH-
YeCKHX YMEHHI CTYAEHTOB,

o (pOpMHPOBaHHE CaMOCTOSTEIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHIIO H CaMOpeaIH3alHH,

° Pa3BHTHE HCCIIeJOBATEIbCKHX YMEHHI.

Ilenvro camocmoameibH020 6bINONIHEHUA PACUEeMHO-2paduiecKoil padomspl TI0 TUCIH-
TUIHHE SBISeTCS OBIaJeHHe (PyHAaMeHTaIbHBIMH 3HAHHSIMH, ITPO(eCCHOHAIBHBIMH YMEHHSIMH H
HaBBIKAMH JIe ATEIIFHOCTH IT0 ITIPO(IIIIO, OITBITOM TBOPYECKOH, HCCIIeJOBATelb CKOH JeITelIbHOCTH.

3a0 auamu JaHHOTO BHIA CAMOCTOSATEILHON PadOTHI CTYIEHTA SBJISFOTCSL:

o CHCTeMaTH3al[HI M 3aKpeIUIeHHE ITOIVUEHHBIX TEOPETHYECKHX 3HAHHI H IIPaKTH-
YEeCKHX YMEHHIL CTYAEHTOB,

° VIIIyOlleHHE H pacIlIHpeHHe TeOPeTHYSCKHX 3HAHMI,

° (popMHpOBaHHE YMEHHH HCIIONb30BaTh HOPMAaTHBHYIO, IIPABOBYIO, CIIPaBOYHYIO
JOKYMEHTALIHIO H CIIEI[HATIBHYIO JIHTEPATYPY,

o Pa3BHTHE IT03HABATEILHBIX CITOCOOHOCTEN H aKTHBHOCTH CTYJEHTOB. TBOPYECKOH
HHHI[HATHBEI, CAMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH

o (pOpMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHHIO H CaMOpeaTH3alHH,

° Pa3BHTHE HCCIIeL0BATEIbCKHX YMEHHIT,

° HCIIONIBE30BaHIe MaTepHalla, COOPaHHOIO H ITOIYYEHHOI'O B XOJIe CaMOCTOSTENb-
HBIX 3aHATHH Ha CeEMHHapax, Ha ITPaKTHYECKHX H JIa00paTOPHBIX 3aHATHSIX, ITPH HAITHCAHHH KYy]P-

COBOH padOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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B pesymbTare OCBOSHHS JHUCIHIDIHHEI (POPMHPYIOTCS CIIEAYIOMIHH IepeuyeHb ITIaHHpYe-

MBIX PC3VJIbTATOB Gﬁ}"‘IEHIIH II0 JHCIHOIIIIHE, COOTHECEHHERIX C IUIAaHHPYCMBIMH PC3VIIbTATaMH

OCBOEHHS 00pa30BaTEIbLHOH IIPOrpaMMBI:

Kox, hopmynHpoBKa
KOMITeTEHI[HH

Kon, popMympoBka HHIHKATOpa

[TmaHHpyeMble pe3yIIbTaThI

00yUeHH I IO U CIUITTHHE

(MOJZIVIIIO), XapaKTEePH3YIO-

IIHE STaIbl (POPMHPOBAHH

KOMITETEHITHIT, HHIHKATO-
POB

YK-1 CriocobeH ocy-
I[ECTBIIATH ITONCK, KPHTH-
YEeCKII aHaM3 M CHHTE3
HH()OpMAIIHH, IIPHMEHSTh
CHCTEMHBIH TIOAXOX JUIS
pPEIleHHS IIOCTABIIEHHBIX
3a71a4

NJI-1vx1 BBIAEISET IIPOOIIEMHYIO
CHUTYAI[IO, OCYII[ECTBIISIET €€ aHa-
JIN3 M IHarHOCTHKY Ha OCHOBE CH-
CTEMHOI'O IIOAX0aa,

M J{-2vyx-1 OCYIIECTBIISET ITOHCK, OT-
OOp M CHCTeMaTH3aI[HI0 HH(OpMa-
IIMH 71 OIpEIelIeHHS albTepHa-
THBHBIX BapHAHTOB CTpaTerHye-
CKHX PEelIeHHH B ITPOOJIEMHOH CH-
TYaL[HH;

W J1-3vx-1 ONpenenseT H OLlEHHBAET
PHCKH BO3MOJKHBIX BapHAHTOB pe-
IIIEHHH ITPOOIIEMHOH CHTYaI[HI, BBI-
OHpaeT OINTHMAILHBIH BapHAHT cé

peIeHHs.

3HaeT OCHOBEI MaTeMaTHYe-
CKOI'O aHalH3a, JIHMHEHHOH
anreOprl, TEOPHH BEPOSTHO-
CTeH H MaTeMATHYeCKOH CTa-
THCTHKH KaK VYHHBEPCAJIb-
HOTI'O SI3BIKA HAYKI.

YMeeT PAcCIIO3HATE MATCMa-
THYECKHE OOBbEeKTHI.

Brnageer HaBeIKaMH cOopa,
00paboTKH HH(pOPMAI[HH H
yVYaCTHS B HH( OpMaTH3aLHI
IEeSITEIIbHOCTH COOTBETCTBY-
IOIIMX OPTraHOB BIIACTH H Op-
raHH3al[Mil, HWHCTPYMEHTA-
PHEM IS PEINEHHS IIpPO-
CTEHIIIMX MaTeMaTHYECKIX
3aJad M MaTeMaTHYeCKOH
TEPMHHOJIOTHEH, W Pa3IHy-
HBIMH CITOCOO0aMH ITPEICTaB-
JIeHHS MaTeMaTHYeCKOH HH-
(popMaItHH (aHaIIHTHYe-
CKHM, TIpa(HIeCKHM, CIIO-
BECHBIM H JIP.)

OIIK-2 CriocobeH obdec-
IIeYHBaTh IIPHOPHTET
IpaB H CBOOOJT YEIIOBEKA;,
cOOIIOMaTh HOPMBI 3aKO-
HomaTelbCcTBa  POcCcHH-
ckon (Dexepalii H CIIy-
KeOHOH HSTHKH B CBOeH
IpoecCHOHATBHOH Jes-
TeIIbHOCTH

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO

CepTudpkar:

Bnanensu: LlleGayxoea TaTeAHa AnexkcaHopoBH

NJI1-1omx-2 AHAIM3HPYET COIH-
aIIbHO-3KOHOMHYECKHE ITPOLECCEI

2C0000043E9ABEBO952205E7BAS00PE0000043E

3HAaeT OCHOBHEIE METOIBI H
MOJIEIIH PelIeHHS THITOBBIX
3a1au.

YMeeT NIpPHMEHSTh METOIbI
MaTeMaTHYECKOI'O aHAIIH3a H
MOJIETHPOBAHHS, TeOPETH-
YeCKOI'0 M 3KCIIEpHMEHTAJIb-
HOI'O HCCIEJOBAHHA JJIS pe-
IIEHNS 3aJa4, pelraTh CTaH-
TapTHBIE 3aJa4d ITPO(eCCH-
OHAJIILHOH JIeSTeJIbHOCTH Ha
OCHOBE HH( OpPMAI[HOHHOH H
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OnOmorpapHIecKoi KyJb-
TYPBHI.

Brageer HaBBIKAMH ITPHME-
HEHHS COBPEMEHHOIO MaTe-
MaTHYECKOIO0 HHCTPYMEHTA-
PHS IS pellleHHS 3a[ay
VIIPABIEHH I, METOJHKOI I10-
CTPOEHHS, aHaJIM3a H IIpHMe-
HeHHI MaTeMaTHYeCKHX MO-
nerned 119 OLleHKH COCTOS-
HHS H ITPOTrHO3a Pa3BHTHI
SIBIEHHH H TIPOIIECCOB B
VIIPABIEHHH, CITOCOOHOCTBIO
IepegaBarh Pe3ylIbTaTr IIPo-
BeJ[eHHBbIX HCCIIeJOBAaHHI B
BHJIE KOHKPETHBIX PEKOMEH-
Al B TEPMHHAX ITPeIMET-
HOH 00J1acTH 3HaAHHS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ILman-rpauk BbIIOJIHEHHA CAMOCTOAT €JIbHOH PadoThI

O0BeM 4acoB, B TOM YHCIIE
Koxpl peanusye-
CpencTsa H KoHTakTHadg
MBIX KOMIIETEH- Bun neqare IbHOCTH
- TEeXHOJIOTHH padora
I[MH, HHIHKA- CTYJIEHTOB CPC Bcero
OLIEHKH IIPEIoIaBa-
Topa(oB)
TeleM
3 CeEMECTP
CaMOCTOSITEIIbHOE Cobece o
H3VUEHHE THTEPATYPhI & 34,675 6,075 60,75
YK-1 110 TeMaM No1-9 BAHIE
OHK-Z [loaroToBKa K JIeK- Cobecefio- 1.245 0.135 1.35
HU]I-1omx-2 ITHSIM BaHIE
IloaroTroBka K Ipak- CobeceJio- 4.86 0.54 5.4
THYECKHM 3aHATHIM BaHIHE
Hroro 3a 3 cemecrp: 60,75 6,75 67,5
Hroro: 60,75 6,75 67,5
[IOKYMEHT MOAMNUCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KOHTPMBHBIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No By nesarelIbHOCTH CTYAEHTOB Cpoku KomuyecTBO
TU/TI BBITTOJTHEHH OaJuIoB
3 cemecrtp
I. [IpakTHueckoe 3aHITHE No 2 6 Helemnsd 25
2. [IpakTHueckoe 3aHITHE No 5 10 Henens 15
3. [IpakTHueckoe 3aHITHE No 7 16 Henens 15
Hroro 3a 3 cemectp 55
HToro 55

MakcHMaIbHO BO3MOKHBIN 0aJUl 3a BECh TEKYIIHH KOHTPOIb MaKCHMAalIbHO BO3MOKHEIH

0aI 3a Bech TEKYIIHII KOHTPOIb YCTaHABIHBAETCS PaBHBIM 55. TekyIlee KOHTPOJIbHOE MePOITPH-

ATHC CHHTACTCA CAaHHBIM, CCIIM CTYACHT ITOIIYYHII 34 HEI'O HE MCHCC 60% ot YCTAHOBJICHHOI'O OJIA

3TOr0 KOHTPOJISI MAKCHMAJIbHOr O 0aiuia. PEHTHHIOBBIN Oalll, BEICTABIISIEMEBIH CTYIEHTY 34 TEKY-

e € KOHTPOJIbHOE MEPOITPHATHE ,, CIdHHOC CTYACHTOM B YCTAHOBJICHHBIC I'I)El(bHI{DM KOHTPOJIbHBIX

MEPOIIPHITHI CPOKH, OIIPeIeNseTCs CIeIYFOIIHM 00pa3oM:

YPOBEHS BBIITOJIHEHH I KOHTPOIIEHOI'O PeirtnHroBeIi 0amt (B % oT MaKCHMAJILHOI'O
3aIaHI Oara 3a KOHTPOIbHOE 3aJ[aHIe)
OTIIMYHBIH 100
XOopoImi 30
Y IOBJIETBOPHT EJILHBIH 60
HeyaoBaeTBOPUTEIIBHBIN 0

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO
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MeTtomueckne PEKOMEHR AN IT0 H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CamocTtosrenbHas padoTa CTYAeHTa HAUHHACTCSI C BHHMATEIIFPHOIO O3HAKOMIIEHHS C CO-
IepKaHHeM yueOHOIro Kypca.

M3yuyeHHe KaXXJI0H TEMBI CIIeAyeT HAYHHAThL ¢ BHHUMATEIIFHOIO O3HAKOMIIEHHS ¢ HaOOpoOM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTa, IIOKa3bIBAIOT, YTO OH JOIIKEH 3HATH IT0 JAHHOH TEME.
Borpock! TeMBI KaK ObI HAKIIAABIBAIOTCS HA COOTBETCTBYIOIIYIO ITIaBY H30PaHHOI O YUeOHHKA W
yueOHOro 1mocodus. B HTore JOMKHO OBIThH SICHBIM, KaKHE BOITPOCHI TEMBI YUeOHOI'O Kypca H C
KAaKOH ITTYOHHOH PACKPBITEL B KOHKPETHOM YUueOHOM MaTepHale, a Kakue BooOIIEe OMyIeHsI. T pe-
OyeTcsa TBOPYECKOE OTHOIIIEHHE H K CAMOMY COAEP/KaHHIO JHCIMITIHHEI.

Borpocel, COCTABISIIOIIIE €€ COAeprKaHHe, 00IIaaloT pa3sHOH CTEIIEHBI0 BAXKHOCTH. ECTh
BOITPOCKI, BEOTOIHSIOIIHE (DYHKIIHIO JIOTHYECKOH CBSI3KH COJIeP:KaHIS TEMBI H BCEI0 Kypca, HMe-
FOTCS BOITPOCKI OIMMHCATEIIEHOIO HIIH Pa3sbICHUTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOTO HKC-
Kypca B 001acTh H3y4aeMOH JHCI[HMIUIHHEL. Bce 3TH BOIIPOCHI HE COCTABIISIOT CYTH ITOHA-THIHOTO,
KOHIIEITYaIIbHOI'O COJAEPKaHNA TEMBI, HO HEOOXOANMEL IS IEIOCTHOI'O BOCIIPHATIS H3YYaEMBIX
ITPOOIIEM.

HM3y4yaeMast JUCIIIIIMHA HMEET CBOH KaTeropHaIbHO-ITOHITHIHEIN armiapar. HayuHsie 11o-
HSTHSI — 3TO Ta 0aza, Ha KOTOPOH CTPOMTCS Kaxkaas HaykKa. IIOHSTHS — V3JI0BBEIE, OITOPHBIE
ITYHKTHI KaK HaYYHOI'O, TaK M YYeOHOI O ITO3HAHMS, JIOTHYECKHE CTYIIEHH JIBIDKEHHS B yuede OT
ITPOCTOr'O K CIIOKHOMY, OT SBJIEHHUS K CYIIHOCTH. be3 ICHOrO IMMOHMMAaHHS ITOHATHH yueba KparHe
3aTPYIHSETCS, a COJIEPKaHHeE ITPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacIUIbIBYATHIM.

CTYIEHT IOIKEH IIOHHMMATh, YTO CAMOCTOSTEIIBHOE OBNIAJACHHE 3HAHISIMH SBIIICTCS ITIaB-
HBIM, OITPEAEIIIIOIINM. BEICIIIas IKOIIa CO3MacT AJI 3TOr0 HEOOXOHUMBIE YCIIOBHS, IIOMOTIaeT Oy-
IYIIEMY BBICOKOKBAIN(PHIITHPOBAHHOMY CITEIHAJIMCTY OBIIAJIETh TEXHOJIOTHEH CaMOCTOSTEIBHOIO
ITPOM3BOJICTRBA 3HAHIIL.

B camocTosrenpsHOH padoTe CTYAeHTaM IIPHXOANUTCSA HCIIOIbB30BATh JIHTEPATYPY Pas3imiiy-
HBIX BHI0B: IIEPBOHCTOYHHKH, MOHOI'Pa(pHH, HayYHbIe COOPHHKH, XpeCTOMAaTHH, Y4eOHHKH, yie O-
HBIE TT0COOHS, KYPHAIEL U Ip. M3yueHHe Kypca IMpeAIoaaracT 3HaKOMCTBO CTYAEHTOR ¢ OOMBIIIIM
00BEMOM HAVYHOH M YUEOHOH JIMTEPATYPRI, YTO, B CBOIO OUYEPEAb, ITOPOKIAAET HEOOXOMHMOCTE
BRIPAOOTKH Y HUX PAIlHOHAIbHO-KPHTHYECKOTO ITOAX0Ja K H3YYaeMBIM HCTOUHHKAM.

Y100k HE «YTOHYTE» B OTPOMHOM 00BEME PEKOMEHIOBAHHBIX MY IS H3YUEHHS HCTOY-
HHKOB, CTYJIEHT, TIPEXJIE BCETO, JOIKEH HAYUHUTLCS IPABHIIPHO HX YHTATh. | IpaBHIIbHOE UTEHHE

PEKOMEHZHERARHREN Ho O REHKOB ITPETIoNaraeT cle[0BaHHe HECKOMBKHM HECTIOKHBIM, HO BEChbMa
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
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[IpemBapHTEeIbHEII ITPOCMOTP KHHTH BKIIIOYAET O3HAKOMIIEHHE C THTYIIBHBIM JIHCTOM
KHHTH, aHHOTAIMEH, IIPeAHCIOBHEM, OrTIaBIeHHeEM. [IpH 03HAaKOMIIEHHH € OITIaBIIeHHEM HEOOXO0-
JIHMO BBIAEIIHTE pa3flellbl, IIaBHL, Maparpadpl, IIpeJCcTaRIIIOIIHE IS BaC HHTepec, OEITIo HX ITPo-
CMOTPeTh, HalHTH MecTa, OTHOCSINHecs K TeMe (a03alfbl, CTpaHHIBI, ITaparpadsl), H IT03HAKO-
MHTBCS ¢ HUMH B OOIIHX YepTax.

HayuHbIe H3MaHHSI COIIPOBOKIAIOTCS Pa3IIMUHBIMH BCIIOMOraTEIbHBIMH MaTepHaIaMH —
Hay4HBIM aIliapaToM, II0O3TOMY BaKHO 3HATh, H3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTOMT, KAKOBEI
ero () YHKIIHH.

3HAKOMCTBO C KHHI'OH IIYYIIle BCEIO HAUHHATh C H3YUYEHH I aHHOTAI[HH — KPaTKOH Xapak-
TEPHUCTHKH KHHIH, PAcKpHIBAIOIIEH €& COAep KaHHe, HASHHYIO, TeMaTHYeCKYIO H KaHPOBYIO
HaIIPaBIEHHOCTh, CBeJAeHHS 00 aBTOpe, Ha3HAUEHHE H APYIHe 0COOEHHOCTH. AHHOTAI[HSI ITIOMO-
raeT COCTAaBHTh ITPEABAPHTEIIbBHOE MHEHHE O KHHTE.

['ryGKe TTOHSTH ColepaKaHNe KHHTH ITO3BOIISIIOT BCTYIIHTENbHAS CTAThSL, B KOTOPOH JaeTcs
OIlEHKa COJiep KaHHS KHHTH, 3aTparHBaeMOH B HeH ITpoOjJeMaTHKH, COAEPKHTCSI HH(pOPMAIHI O
’KH3HeHHOH H TBOPYECKOH OHOrpa(pHH aBTOPa, BEICKA3BIBAIOTCS ITOJIEMHYE CKHE 3aMeYaHHs, Pa3h-
SICHSIIOTCSL OTZIeJIbHBIE ITOIOKEHHS KHITH, Jal0TCS KOMMeHTapHH U T.J. BOT moyeMy 3HAKOMCTBO
C BCTYIIMTEIBHOM CTaTheH IMPeJACTaBISeTCI OUYEHDh BaKHBIM: OHO ITOMOTAaeT CTYAeHTY COPHEHTH-
POBaThCA B TEKCTE paboTHI, OOpaTHTh BHUMaHHE Ha €€ HauOoJlee IieHHBIE H BaKHBIE Pa3clibl.

ToH Ke LIeIH COAEHCTBYET 3HAKOMCTBO C OITIABJIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa IMONe3HBIMH 3lIeMEHTAMH HAYYHOTO aIlapara SBJIIIOTCS CHOCKH, KOMMeHTapHH, Tal-
JTHITBI, TPa(HKH, CITHCKH JIHTepaTyphl. OHH He TOIIBKO HIIIIOCTPHPYIOT OTJAEIIBHEIE ITOJIOKEHHS
KHHTH WIH CTaThH, HO H CaMH II0 ce0Oe SBISIOTCS JOIOTHHTEIFHBIM HCTOUYHHKOM HH( OpMAaI[HH
JUTSI YUTATEeN .

Ecrm unrarens 3aHHTepecoBala KaKas-TO BRICKAa3aHHAS aBTOPOM MBICIIb, HE HaIleIas
ITOAPOOHOr 0 OCBEIEHIS B JaAHHOM HCTOUYHHKE, OH MOXKET OOPaTHTHLCS K TEKCTY HCTOYHHKA, YIIO-
MIHAEMOI'O B CHOCKE, THOO K HCTOYHHKY, KOTOPBIH OH MOJKET HANTH B CITICKE JINTEPATYPHI, Pe-
KOMEHIOBAHHOI aBTOPOM IS CaMOCTOATEIIbHOI'O H3YUEHHS.

CymiecTByeT HeCKOIIBKO (popM BeleHHS 3aITHCeH:

— TuIaH (TIPOCTOH H pasBEPHYTHIN) — HaHOo/Iee KpaTkas (popMa 3aITHCH IIPOYHTAaHHOT O,
ITpeICTaBILITOIIAsI OO0 IepedyeHhb BOIMPOCOB, paCCMAaTPHBAEMEBIX B KHHIE HIIH CTaThe. Pa3sBepHy-
TBIH IUIAH IpeAcTaBisIeT co0om 6oliee IMOAPOOHYIO 3aICh IMPOYHTAHHOIO, C AeTalM3allHed OT-

JEeTIbHBIX ITOIOKEeHIH H BEIBOO OB, C BBITTHCKOH IMHTAT, CTATHCTHHYCCEITIX JdHHBIX H T.1. PEIBEEPH}"-

THIH TIIaEH R PRSI AE MR JTOMOIITHHK TIPH BBICTYTUIEHHH C JOKIIaJI0M Ha KOHKPETHYIO TEMY Ha
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
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— Te3HCHl — KPATKO C(POPMYIIHPOBAHHEIE ITOJIOKEHN S, OCHOBHEIE TTOTOKEHHS KHHTH, CTa-
ThH. Kak IpaBHIIO, TE€3HCHI COCTABIIIIOTCS IIOCIIE IPeBapPHTEILHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, IIPH €T 0 ITIOBTOPHOM ITPOYTEHHH. OHH ITOMOral0T 3aIIOMHHTh H CHCTEMAaTH3HPOBATh HH-
(pOpMAIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombryio porns B YCBOEHHH M IIOBTOPEHHH MPOHASHHOrO MaTepHalla HIpaeT XOPOIIIHit
KOHCITEKT, COZlep Kalliii OCHOBHBIE HAEH IMPOYHTAHHOIO B YUYeOHHKE H YCIIBIIIIAHHOTO B JICKITHH.
KoHcekT — 3T0, 110 CyHIeCTBY, HAOPOCOK, pa3Be pPHYTHIH ITJIaH CBSI3HOI'O paccKas3a IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B kakoii-TO Mepe KOHCIIEKT pacCYHTaH (B 3aBHCHMOCTH OT HHAHBHIYaJIbHBEIX OCOOEHHO-
CTell CTyJleHTa) He TOIbKO Ha HHTEIEeKTYaJIbHYIO H SMOI[HOHAIIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSITh, ITPHYEM TeKCT KOHCIIEKTa HEPEAKO acCOLMHPYETC eIlle H ¢ TEKCTOM YueOHHKa HIIH 3aITHChIO
neximH. [loaToMy JIerde 3artoMHHAeTCSA COZeprKaHHe KOHCIIEKTOB, HAIlMCAHHBIX pa300p4YHBO, C
ITOUe PKHBaHHEM HIIH BRIJIeJIEHHEM Pa3pSIKOil KIIFOUEBBIX CIIOB H (ppa3s.

CaMOCTOSTEIFHO H3y4YeHHbIEe TeMBI ITPeJOCTABIISIOTCS IIPelojlaBaTelro B (hopMe KOH-
CIIEKTa, TI0 KOTOPOMY IMPOHCXOIHT cobeceloBaHHe. TeopeTHUecKHe TeMBI Kypca (OTIelIbHbIE BO-

]'[IJGCBI):, BBIHOCHMBIC Ha CaAMOCTOATCIIBHOC H3VHUCHIC, ITPSACTABIICHBI HITIKE.
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YyeoHo-memoouueckoe u UHPopmalUoHHOe 0D ecneueHie O UCUUNTIUHbL

Ilepeuens O0CHO6HOIL U 00NOJIHUMENLHOU JIUMEPAMYPBL, HEODXO00UMOIL 0J11 0CE60EHUA
O UCHUUNIUHDBI

Ilepeuens 0CHOGHOILL IUMeEPAMypbL:

1. ITrmayes, B. C. Bricmrasg MaTeMaTHKa: yue OHHK Jy1g OakanmaBpoB / B.C. IlIumaueB ; 1oj
pea. A H. TuxoHoBa. —4-e u3a., uenp. M gom. — M. : Opaiit, 2014. — 607 ¢. — (bakamaBp. bazoBeIii
Kypc). — Ha yueOHuke rpud: Pex. YMO. — ISBN 978-5-9916-3325-3

Ilepeuens 0ononHumenbHOU TUMEPAMYPLL:

1. Boromonog, H. B. MaremaTtnka: y4eOHHK a1 6akanaBpoB / H.B. Boromomnos, I1.1. Ca-
MoiieHKO, Mock. I'oc. YH-T TexX. M yrip. Um. K.I'. PasymMoBcKoro. — 5-¢ u3z., re-pepad. v gor. —
M. : FOpaiit, 2014. — 396 c. : mn. — (bakanasp. bazoBeii kypc). — Ha yueOnuke rpud: Jorm.MO. —
ISBN 978-5-9916-3467-0

Ilepeuens yuedoHo-memooOuUUeCKoz0 0becneueHus camocmoameibHol padomst 0dyuar-
uiuxca no oucuuniuHe

1. MeTtognueckie peKOMEHIAIMH I IIOATOTOBKH K ITPAKTHYECKIM 3aHSITHSM 10 JTHCIIH-
IUmHHe « MaTeMaTHYeCKHE METOABI H MOJEIIH B VIIPAaBIIEHHH) .

2. Meromyeckiie peKOMEH AL 110 OpPTaHM3alHH CAMOCTOSTEILHON PalOoThI CTYIEHTOB

10 JHCIMITJIMHE « MaTeMaTHYeCcKHe METOABI H MOJEIIH B YIIPABIICHHITY .

Il epeuens pecypcos uH@poOpmayuuOHHO- Mel1eKOMMYHUKAUUOHHOU cemu HTHmepHem, He-
00X00UMBIX 011 0C60eHUA OUCHUUNTUHDBL
L. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKasa ONOIHOTEKA OHIaiH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoTeyHas cucreMa [PRbooks
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