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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [JucnunvHa «CraTHUCTHYeCKMH aHa/M3 U IUIAHUPOBaHHE 3KCIePUMEeHTa»
ob0ecieunBaer GopMHpPOBaHHME C/IEAYHIIUX KOMIETEHIHI C Y4éTOM HHAMKATOPOB WX
JIOCTHDKEeHHSA

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TK-8 CriocobeH KOOp-AUHUPOBAThH BHITIOJTHEHHE
TeXHUKO-3KOHOMHUUYECKUX IIPOrpaMM, COKpAILieHus LIUK/Ia I1IK-8.3
BBITIOJTHEHUS] JIO-TUCTUUECKUX OTepalyi U ycIyr

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHUKaTOpa Pe3ynbTar 00yueHus
HHAMKATOpa
3HaTtb OCHOBHbBIE ITIOHSTHS,
CBsi3aHHbIe ¢ 06pabOTKOM oZfHOMepHOMH
CJTy4aliHOM BeJIMYMHbBI.OCHOBBI
perpecCUOHHO-KOPPe/ISIIMOHHOT O
aHa/iM3a, OCHOBBI [/IaHMPOBaHUS
CriocobeH obpabaThiBaTh
3KCIepyMeHTa
CTaTUCTHUYECKHEe JJaHHbIe,
YMmerb OOpabatbiBaTh CTaTUUECKHE
VHTepNpeTUpoBaTh UX . o
JlaHHbIe OJHOMEPHOU C/TyuYaitHOW
pe3y/bTaThl; 0QOPMJISTH
I1K-8.3 BEJIMYUHBI. UHTEPIIPETUPOBATH

crierupUUIecKyro JOKYMEHTALUIO C
pe3yabTataMu 00pabOTKH, B TOM
YHCJIe C TIOMOIIIBIO TIPUK/IaZIHBIX

KOMIbIOTEPHBIX MTPOrPamMM

pe3y/ibTaThbl perpecCUOHHO-
KOpPEJISILIUOHHOI0 aHa/i13a

Bnapers OCHOBHBIMU TIPUEMaMU
CTaTUCTUUECKOW 00paboTKH
O/IHOMEPHOU U IByMEpPHOU C/Ty4yaliHOW
Be/IMUMHBI C IPUMeHeHreM
CTaHJAPTHBIX KOMIBIOTEPHBIX
TIporpamMmm

2 MecTo auciMIuiMHbI B cTpyKType OOII

N3yuenne pucuunavHbl «CTaTUCTUUECKUM aHalW3 W IJIaHUPOBaHME SKCIepUMeHTa»
OasupyeTcsi Ha pe3y/bTaTaXx OCBOEHHS C/IeAYIOIUX AWCHUIUIMH/TIPAKTUK: «MaTeMaThKa»,
«VH(opMaLIOHHBIE TEXHOIOTUN»

OucuuruiiHa sIBsieTCs  TIpeALlecTBYIOIIed [  JUCLIMIUIMH/TIPDAKTUK: «IIpoeKTHast
JeITeTbHOCTh», «OCHOBBI MaTEMaTHUECKOTO MO/Ie/TMPOBAHUSI»

3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 3 3ET

TPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
Buj yue0HOM padoThI aCTPOHOMHYECKOT'0 Yaca)
Cemec
Bcero p Ne 3 Cemectp Ne 4
OO0111as1 TPYZI0EMKOCTh 108 36 72
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JWCLIATTMHBI

AyaUTOpHBIe 3aHSITUS], B TOM
yHCTIe:

12

10

JIEKLIUU

()]

N

nabopaTopHble pabOTEI

o

IpakTUyecKue/ceMuHapCcKue
3aHATUS

S |OIN| N

KoHTtakTHas paboTa, B TOM
qucrie

B popme paboThI B
3/1eKTPOHHOM
VMH(OPMaLMOHHOM
obpa3zoBaresibHOI cpe/ie

CamocrosiTenbHasi pabora (B
T.4. KypCOBOE
TIPOEKTHPOBAHUE)

92

34

58

TpynoemMKoCTh
NIPOME)XYTOYHOM aTTeCcTaluu

Buj npomexxyTouHOM
aTTecTalyy (UTOrOBOTO
KOHTDOJISI TI0 JUCLIUTIIUHE)

, Jauet

3auer

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI

4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AUCLUI/IUHBI

Cemectp Ne 3

Bujbl KOHTAaKTHOWH paboThI

HaumeHoBaHue

Ne Jlekiu

JIP

T13(CEM)

CPC dopma

pa3jejia U TeMbI

n/n
JMCLMITTAHBI Ne

Ko
Yac.

No

Ko
Yac.

Ne

Kom.
Yac.

TeKylllero
KOHTPOJIA

Kon.
Yac.

1 2 3

4

5 6

7

8

10 11

OCHOBBI
1 CTaTUCTUUYECKOT O 1
aHaIM3a

YcTHBIN
orpoc

IIpomesxyTouHas
aTTecTalys

Bcero

Cemectp Ne 4

Bujbl KOHTaKTHOH paboThI

HaunmeHoBaHue

Ne Jlekunn

JIP

T13(CEM)

CPC dopma

pa3jesia ¥ TeMbl

n/n
JUCLMILIAHBI Ne

Ko
Yac.

Ne

Kos.
Yac.

Ne

Kom.
Yac.

TeKyIero
KOHTPOJIA

Ko
Yac.

1 2 3

4

5 6

7

8

10 11

CraTuCTUUeCKUM
aHaJm3

2 O/THOMEPHOM 2
cyvyaiiHoU
BeJTMUMHBI

Y CTHBII
orpoc

3 CTaTUCTUYeCKUI 3
aHa/u3 JByMepHOU
cnyJyaiHoU

5 Y CTHBII
orpoc




BeJIMYMHbI
Ocrobsl YcTHblit
4 [JIAHUPOBaHUS 4 1 3 1 1,2 15
orpoc
9KCIIepUMeHTa
I1nan nomHoro Y CTHBI
5 (hakTOpHOTO 5 1 4 1 2 10
orpoc
JKCIlepUMeHTa
Peanusanus
6 TI0JIHOTO 1,2 14 YcTHBIN
(hakTOpHOTO orpoc
9KCIIepUMeHTa
O6paboTka —_—
7 pe3yJ/bTaToB 5 2 1 5
orpoc
JKCIIepUMeHTa
IIpomesxyTouHas 4 3auer
aTTecTalys
Bcero 4 6 58

4.2 KpaTkoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 3

Ne Tema Kpartkoe coaepxaHnue
1 OcHOBBI TepmuHsb! 1 onpefenenust. Llenu v 3agaun
CTaTUCTUYECKOTO CTaTUCTUYEeCKOr0 aHaIu3a.
aHaiM3a
Cemectp Ne 4
Ne Tema Kpartkoe copep:xaHnue
2 CraTuctuueckuii aHanu3 | BapuallMOHHBIN U CTaTUCTUUECKUe PSifibl
OJJHOMEpHOU CyuyaiiHOW | (TpyINIMPOBaHHBIA Y MHTEPBa/IbHbBIN).
BeJIUYMHEI Cratuctuueckue xapakrepuctuku CB. I'paduueckoe
rpe/CcTaB/eHre CTaTUCTUUECKUX XapakTepucTtuk CB
(rucrorpamMma, MOIMIOH, KyMyJIsiTa ¥ OTMBA).
JvicriepCMOHHBIN aHAJTU3.
3 Cratuctuueckuit aHami3 | KoppesisiuoHHbIN 1 perpecCHOHHBIN aHaIu3.
JBYMEPHOMU C/TyualiHOU ITpoBepka cratucTuueckux rumnores. KosdduiyeHnt
Be/TUUMHBI KoppeJisiiuu, Kputepuid CTbIO/IeHTa, MeTO/]
HauMeHbIIUX KBaJpPaToB
4 OCHOBBI IJIAHUPOBAHUSA OcHoBHbIe orpegeseHus. OObeKT UCC/IeJOBAHMS.
JKCreprMeHTa Onpepenenue daktopa. TpeboBaHwsl, TIpeabsBIIsIEMbIE
K (hakTOopam IpH IJIaHKPOBaHUM SKCIIepUMeHTa.
TpeboBaHus K COBOKYITHOCTH (hakTOpoB. Beibop
Mozienid. [TonMHoMUanbHble MOy
5 [Tnan nosHOTO [TonHbIN QakTOPHBINM 5KcniepuMeHT. CocTaB
(dhakTopHOrO (akTopoB. OnipeiesieHre YPOBHeW W3MeHeHUsI
JKCIepyMeHTa dakTopoB. Onpe/iesieHre UHTEPBAIOB BapbHUPOBAHHUSI.
6 Peanusarusi mogHOro [TpoBeneHue 3KkcriepuMeHTa. OMIKMOKY rapasuiebHbIX
¢daxTOopHOTO OTBITOB. [lUcriepcysi mapameTpa ONTUMH3aLUH.
JKCIepyMeHTa [TpoBepKa 0/IHOPOAHOCTH AUCIIEPCUIA.
7 O6pabotka pe3ynbratoB | O6paboTKa pe3y/ibTaToB 3KcriepuMeHTa. [IpoBepka
JKCIreprMeHTa azlekBaTHOCTH Mogieny. [IpoBepka 3HaUMMOCTH
K03 duiiveHTOB. [IpuHsTHE pellieHuit ocie
MOCTPOeHus1 Mofiesiu. VIHTeprnpeTalusi pe3y/abTaToB.
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4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

JIabopaTopHbIX paboT He TIPeYCMOTPEHO

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 4

Ko/1-Bo akajeMu4ecKHx

JKCIepUMeHTa

Ne Tembl NpaKTHUeCKHX (CEMUHAPCKHX) 3aHATHI
4acoB

1 CraTucTUUeCKU aHanu3 OJHOMEPHOW Cy4YalHON 1
BeJTMYMHbI

2 CraTtucThuecKu aHairu3 AByMEepHOM CTy4YaliHOU 1
BeJTMYMHbI

3 OCHOBBI TJIAHUPOBAHUS IKCIIEPUMEHTA 1

4 CocraB/eHue MaHa MoJHOro (hakTOPHOI0 1
3KCrepuMeHTa

5 OO6paboTKa pe3y/bTaToB ITOJTHOTO (haKTOPHOTO 9

4.5 CamocTosTesibHasA padorTa

Cemectp Ne 3

Ne Bup CPC Ko/i-Bo akafjeMuueckux
4acoB
1 [ToAroTOBKA K MPaKTUYECKUM 3aHATUSIM 20
(y1abopaTopHBEIM paboTam)
2 ITpopaboTKa pa3/ie/ioB TeOpPeTHYeCKOro MaTepuasia 14

Cemectp Ne 4

No Bug CPC Kos1-Bo akajeMnueckux
4acoB
1 IToarotoBka K 3auéTty 24
2 [TpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 34

B xo/ie mpoBezieHYst 3aHSITUIM 110 JUCLUTUIMHE UCTIOJb3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTozbl 00yueHusi: JJuckyccus

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHus1 JUCHUILTHHBI

5.1 MeToanueckue yKa3aHHUA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JHUCLUILIMHBI

5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs N0 MPAKTHYECKHUM 3aHATHIM

OO1Mii IepeyeHb NTPAKTUYECKUX 3aHITUN

Paboueii mporpamMMoii JAHHOMW JUCLIMTUIMHBI TIPeAyCMOTPEHBI CIeIyIOLHe TIPaKTHUeCcKue
3aHATHS Ha C/leflyIoLiye TeMbl:

1
2
3

OCHOBBI CTaTUCTUUECKOTO aHanu3a (BBogHoe 3aHsiTHe).
CraTtucTuueckuii aHau3 0JJHOMEPHOM C/TydyailHON BeJIMUMHBI
CraTuCTUUeCKUi aHaau3 IByMepHOM C/Iy4aliHOM BeJIMYMHbI
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4 OCHOBBI IJIAaHUPOBaHUS IKCIIePUMeHTa
CocraBieHye I71aHa TI0OJTHOTO ()aKTOPHOTO SKCIIepUMeHTa
6 O6paboTKa pe3y/bTaToB MOJHOTO (haKTOPHOTO SKCIIEPUMEHTa

Ul

YKazaHus 10 BLITTOJTHEHUIO MPAaKTUUECKUX 3aHATHN

[Tpaktrueckoe 3aHsiTue Nel. OCHOBBI CTaTUCTUUECKOTO aHanu3a (BBogHoe 3aHsiTHE).
Lenb 3ansTst. ObecrieunTh 00YyJaroIMXCsi OCHOBHBIMU CBE/IEHUSIMU O CO/IePyKaHUU
MPAaKTUYeCKUX 3aHITUH TI0 AUCIUTUTHHE, O XOZie U TIopsi/iKe paboThl, 0 TpeOOBaHUSX K
COJlep>KaHUI0, YPOBHIO U KaueCTBY MOJIOTOBKH K Ka)K/IOMY ITPaKTUUYeCKOMY 3aHATHIO.
Xog, 3aHATHS.

3HAKOMCTBO C COCTaBOM I'PYIIIIbIL.

[MpernosiaBaTesb JOBOAUT A0 0OYUAIOIUXCSI OCHOBHBIMH CBEZIEHUSIMH O T1eJTH U 3a/jauax
MpaKTUUeCKUX 3aHSITHH, COJlep>KaHUM MPAaKTUUeCKUX 3aHATUM 110 AUCLIUIIINHE, 0 X0/e U
ropsizike paboThl, 0 TPeOOBAHKUSIX K CO/IEP’KaHHIO, YPOBHIO Y KAUeCTBY TMO/ITOTOBKH K KaXKIOMY
MIPaKTUYeCKOMY 3aHSITHIO. TIPOBOJIUT UHCTPYKTAK TI0 CAMOCTOSITe/TbHOM paboTe Mpu Mo/[rOTOBKe
K TIPaKTUYeCKOMY 3aHSITHIO U TI0 TIOPSIIKY ¥ TpeOOBaHUsAM K 0(hOPM/IEHHIO Pe3y/IbTaTOB
MpaKTUYeCKUX 3aHSITUM.

O3HakoMJIeHHe C TeMaMH MPaKTUUeCKUX 3aHATHH.

KopoTkuii yCTHBIN OT1poc 00yJarolLuxcsi /17151 OLIeHKU yCBOeHUsI Tpe/[CTaB/IeHHON
MH(pOopMaLu.

[TocTaHoBKa 3a/iau Ha C/lefiyrolee 3aHITUe.

[TpakTnueckoe 3aHsTHe Ne 2. CTaTUCTUYECKUM aHaIM3 OJJHOMEPHOU C/TyYaliHOW Be/TMUMHBI
Lless pabotsr: [TomyueHre HaYaIbHBIX HAaBBIKOB I10 BHITTOJTHEHHIO CTaTHCTUYECKOTO aHa/IHM3a
OJIHOMEpPHOM C/TyYaiiHOW Be/TMUMHBI.

3azanue. [119 COBOKYITHOCTH 3HAUEHNM CJIydyaliHOU BeJIMUMHBI (COCTaBJIeHHOM CTYZeHTOM [Py
MO/IFOTOBKE K 3aHATHIO) Ha IpakTUueckoM 3aHsATuM B cpefie [10 Excel (monyckaeTcs - B cpefie
MathCAD) cocTaBuTh OTYeT-TIpOrpaMMmy [i7isi IPOBe/IeHsl CTaTUCTUYeCKOTO aHanu3a, KoTopast
TI03BOJIUT:

MOCTPOUTH BapUALJMOHHBIM, CTaTUCTUYECKYe TPYIIITPOBAHHbIN U NHTePBa/IbHbIE PS/bL;

MOCTPOUTH TUCTOTPaMMYy, TIOJIUTOH, KyMY/JISITY, OTUBY;

orpe/ie/IuTb OTHOCUTE/IbHBIE YaCTOThI IT0C/Iel0BaTe/IbHOCTH;

OIpe/le/IUTh: CpefiHee apu(mMeTHyecKoe (110 BApUALIMOHHOMY PsIZlY), Cpe/jHeB3BelleHHOe
(Mo rpynnupoBaHHOMY Psifly), MOAY, Me/luaHy, AUCIepcuto (Mo TPyNIUpoOBaHHOMY PSAY);
cpefHee KBaJjpaTUyecKoe OTKJIOHeHUe , KO3 (HULMeHT BapyaLiy;

paccunTaTh XapaKTepUCTUKY ONHCaTeIbHON CTaTUCTUKHU IS 3a/JaHHOU
10C/IeZl0BaTe/IbHOCTH C/TyYalHbIX Be/TMUKH;

orpeienuTh BUJ AU depeHLIanbHOro 3aK0Ha pacrpeziesieHyst C1ydyaiiHoN BeIMYMHBL.
Xo[ 3aHATHS.

[TpoBesieHMe TPOBEPKM MO/ATOTOB/IEHHOCTH K 3aHSATHIO (TIPOBepSIeTCsl Ha/TMure
noJroToBiaeHHOU B paMKax CPC COBOKYMHOCTH C/lyuaiiHbIX BeJTMUMH B 00/1acTH HedTerazoBoro
Jiena).

Cocras/ieHve otyeTta-rporpammsl Ha [1K.

I[pescTaBnienye pe3yabTaTOB pabOTHI Ha 3aHSITUM TIPe[BAPUTETBHOTO TIPOTOKOIIA TI0
pe3y/bTaTam paboThbl Ha 3aHSITUU.

TpeboBaHus K OTUETY-TIPOrPaMMe.

B xope 3aHsATHS KaXKAbIi CTyZieHT cocTasisieT Ha [1K oTyere-niporpaMmy 1o Teme 3aHSTUS.
OtueT-niporpamma Tipe/ictasssier cobo ¢aiisi, chopMrpoBaHHbBIH B cpeie mporpaMmel Excel, u
COJIep>KUT OJJHOBPEMEHHO OTUeT O BBITIOJTHEHHOW paboTe Ha 3aHSITUU, KOTOPbIM 0popMIIsSieTCs B
cootBeTcTBUM C TpeboBanusvu CTO MpI'TY 005-2015, a B pacueTHbIX GopMyiax,
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TIpYBe/IeHHBIX B 0TUeTe, C()OPMUPOBAHBI [IPOrPaMMBbl, BHITIOHSOLME paCUeTshl.
[TprMepHBI MOPSIAOK BBINO/IHEHUST PabOTHI.

CdopmupoBaTth BEIOOPKY U3 reHepa/bHYH0 COBOKYITHOCTh 3HaUeHUH C/TyuaiiHOM
BeJTMUMHBI.
VcxopHpIM MaTepranoM it CTaTUCTUYeCKOT 0 UCC/IeZIlOBAHNS CIIYKUT COBOKYITHOCTB U3 N
Hab/roieHn, KOTopasi MOKeT ObITh U3BJIeueHa U3 elile H6osibiieil COBOKymHOCTH N, Ha3bIBaeMOi
reHepasbHOM.
[Tpumep. OO6i1iee urcno HAOMIOJeHUN - reHepasibHasi COBOKYITHOCTh C/TyYalHbIX BeJIMUUH
cocrasiseT N = 2000.
OcHOBOI THOOBIX BBIBO/IOB O BEPOSITHOCTHBIX CBOMCTBAaX reHepabHOM COBOKYITHOCTH X, T.e.
CTaTHCTHUUECKUX BBIBOIOB, SIB/ISIETCSI BLIDOPOYHBIN MeTO/], CYTh KOTOPOTO 3aK/TFOUAeTCs B TOM,
YTO CBOMCTBA C/Iy4YaiiHOW Be/TMUMHBI X yCTaHaB/IMBAOTCS ITyTeM M3yUYeHUs TeX )Ke CBOWCTB Ha
C/Ty4aiiHOW BBIOOPKE U reHepasibHON COBOKYTTHOCTH.

[Tpumep. n = 100.

3amnmcatb BBIOOPKY (110 Ha3HAUEHHOMY TIPU3HAKY) B (TIPOU3BOJIBHOMN
10C/IeZl0BaTe/IbHOCTH) MOC/Ie[0BaTe/IbHOCTU 3HAUEHU.
Kaxkgoe 3HaueHue rcciefyemMoi BemMurHbl Xi (n = 1 ... n) Ha3bIBarOTCS BapUaHTaMU
[Tpumep. MmeeTcst BbIOOPKa 3HaUeHUI MeXaHHUUeCKOW CKOpocTy OypeHust vM KopoHKoit N4 /111-
59 B TpelMHOBATHIX U abpa3uBHBIX TTopofax X — XI kaTeropuii mo 6ypumoctH (Tabnura 1).

Tabmwiia 1 — [TpuMep BLIOOPKU C/TydaliHBIX BeJTMUWH

0,67 0,70 0,75 0,72 0,71 0,80 0,78 0,77 0,71 0,74
0,78 068 085 0,74 0,77 0,71 0,77 0,72 0,84 0,76
0,74 0,76 080 0,75 0,74 0,74 081 0,79 0,75 0,71
069 0,76 0,79 0,73 0,78 0,73 0,75 0,76 0,77 0,75
0,70 0,82 085 080 0,72 0,77 0,79 083 0,77 0,75
0,82 o071 08 078 0,75 0,75 0,73 0,72 0,73 0,75
0,76 0,74 0,76 0,76 0,78 0,84 0,75 0,74 0,73 0,82
069 081 081 0,76 0,78 0,72 0,71 083 0,73 0,77

3 [TocTpouTh BapualjuOHHBIN PSA,.

BapuaioHHbIi psif - Toc/ie,0BaTelbHOCTh, 3allMCaHHast B ONpe/ie/IeHHOM (Harpumep,
BO3pacTarollleM) Mopszke.

[Tpumep. BapualiuoHHBIM PsIZIOM /1J1s1 BLIOODKH, TIPUBEJIEHHOM B Tabsuiie 1, CIy>KUT
TI0C/Ie/[OBATe/IbHOCTh 3HAaUeHNH MeXaHUUeCcKol CKopocTu Oypenws, m/dac (Tabsura 2).

Tabmwiia 2 — [TpyuMep BapralMOHHOTO psifia

0,67 21 0,73 41 0,76 61 0,78
0,68 22 0,73 42 0,76 62 0,79
0,69 23 0,73 43 0,76 63 0,79
0,69 24 0,74 44 0,76 64 0,79
0,70 25 0,74 45 0,76 65 0,80
0,70 26 0,74 46 0,76 66 0,80
0,71 27 0,74 47 0,76 67 0,80
0,71 28 0,74 48 0,76 68 0,81
9 0,71 29 0,74 49 0,77 69 0,81
10 0,71 30 0,74 50 0,77 70 0,81
11 0,71 31 0,75 51 0,77 71 0,82
12 0,71 32 0,75 52 0,77 72 0,82
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13 0,72 33 0,75 53 0,77 73 0,82
14 0,72 34 0,75 54 0,77 74 0,83
15 0,72 35 0,75 55 0,77 75 0,83
16 0,72 36 0,75 56 0,78 76 0,84
17 0,72 37 0,75 57 0,78 77 0,84
18 0,73 38 0,75 58 0,78 78 0,85
19 0,73 39 0,75 59 0,78 79 0,85
20 0,73 40 0,75 60 0,78 80 0,85

BbluncmTh XapakTepyuCTHKU BapUAaLMOHHOIO psifia
MuHuMa/IbHOe 3HaueHre BapualMOHHOIO0 psjia Xmin =
MakcumarnbHOe 3HaueHue psjla xmax =

Pa3max BbIOOpKHM R = xmax - xmin = .
[TocTpouTh CTaTUCTUUECKWY TPYyNIUPOBAHHbBIN P,
CraructryeckuMm psiioM (pacripeZiesieHreM) BBIOOPKH - TiepeueHb BapUAHT M COOTBETCTBYHOLIMX
¥IM 4aCTOT WJIM OTHOCHUTE/IbHBIX YaCTOT.

B Tabsurie npuBesieH MprMep CTaTUCTUYECKOTO TPYIIITUPOBAHHOTO Psifia, TTIOCTPOEHHOTO T10
MIPU3HAKY COBIaJleHUs 3HaUeHWM C/y4aiiHOM BeJIMYMHBI.

Tabsuija 3 — [IpuMep CTaTUCTUUYECKOTO TPYTIITMPOBAHHOTO Psifia

MexaHuueckasi CKopocTh Oypenws, xi m/a 0,67 0,68 0,69 0,70 0,71 0,72 0,73
0,74

AOCo/IOTHAs YacToTa COBMA/IeHUH, ni 1 1 2 2 6 5 6 7

[TocTpouTh CTaTUCTUUECKWY UHTEPBa/IbHBIN DS/,

CraTucTHuecKrii UHTepBaJIbHBIN Psifi - COBOKYITHOCTh CepeJJUH WHTepPBaoB U
COOTBETCTBYIOIIMX UM 4acToT nk.

CraThcTHUueCKrii UHTepBaJIbHbIN Psifi UCTIOBb3YeTCs MPerMYyILeCTBeHHO MPU aHalv3e BUJa
pacnpe/ieNieHust CTyYaiHbIX BeJTMUYMH TI0 JaHHBIM HaOJTIO/IeHHH, KOT/la COBMA/JAr0INX 3HAUeHH I
MOJKeT 1 He OBbITb.

[17151 TOCTPOEHHUsT CTaTUCTUYECKOT0 MHTEPBATbHOTO Psifia He0OX0AMMO Criefiytoliee.

BribpaTthb uKC/10 UHTEPBAJIOB.

BrI00p urcia MHTEPBAIOB 3aBUCUT OT pa3Maxa U 00beMa BEIOODKH.

Yucno UHTepBasoB IPYIIHMPOBKY BbIOMpaeTcst 0ObIUHO He MeHee IATH U He bosiee 15.

ITpu BeIOOpKE N = 200-300 1 Gosee UKC/I0 UHTEPBA/IOB PEKOMEHAYIOT OpaTth B mipeziesiax ot 10
1o 20.

CnepmyeTt yunThIBaTh, YTO NPY OOJIBILIOM UKMC/Ie MHTEPBAJIOB KapTHHA pacripe/iesieHust
WCKa)KaeTcs CTy4alHbIMU 3WI3araMu 4acToT, a P C/MLIKOM MajioM XapaKTepHble 0COOeHHOCTH
pacnpe/ieNieHust TIOy9aeTCsl CJTUIIKOM CTIaXKeHHOH

Bosiee TOUHO MOXKHO OTIpe/ie/TUTh YUC/I0 UHTEPBAJIOB UCXO/Is M3 KOIMYeCTBa 3/IEMEHTOB
COBOKYIHOCTH N, YKCJI0 K1accoB k ompezensitoT 1o opmyram (C OKpyT/IeHHeM Ji0 LIeoro):
npu 50 200 k=3,332:1g(m +1);

npu n> 200 k=

Hanpumep, a5 m = 50 Mo>KHO NpUHATE k= 7.

OnpegennTts pasmax (IIMPUHY) UHTepBaJa.

[ITupyHa WHTEpPBasOB OTPABJISIOTCS 10 popMyIie:

rt = R/t + At,,

rjge - R —pa3max BapMalLlMOHHOTO Psifia;

t — KOJIMYeCTBO MHTEPBAJIOB;

A — marnasi BeJTMUMHa, MO3BOJISFOIIIAsE UCK/TFOUMTD TTOBTOP I'PaHUL] MHTEPBaJIOB.



OrmpefieuTh 3HaU€HUs JIEBOW M TTPAaBOM T'PAHUL] NHTEPBAJIOB.

I'paHUIIBI UHTEPBA/IOB PACCUUTBLIBAIOTCS 110 hopmyIie:

X_(i+1)=X_i+r,

rae Xi-3To i-oe 3HaueHMe C/Ty4YaliHOW BeJIMUMHBI; r-pa3Max WHTepBaja

Ecnu 3HaueHust TpaHuL] MHTePBasia ¥ 3HAUeHHUsT UCCIelyeMOU C/Ty4aiiHOW BeJTMUMHBI COBIIAZIAIOT,
3TO 3HAUEHMeE CJIelyeT OTHECTU K TIPAaBOMY UHTEpBay.

Beruncimte cpejHee 3HaueHHe UHTepBaa 1o ¢opmyiie:

zk = (xk+xk+1)/2.

BBIUMC/IUTE OTHOCUTE/TBHYIO YaCTOTY

OTHOIIIeHHUs YacTOT K 00beMy BLIODOPKM N HAa3bIBAFOTCS OTHOCUTEIbHBIMM YacToTaMud Wi 1
BBIUKC/ISIETCS 10 hopmyie:

Wi = ni/n,

rJe Ni-—4YacToTa; n = Y ni — 00beM BEIOOPKH.

CocraBuTh Tab/MIly CO CTATUCTUUYECKUM WHTEPBAbHBIM PSZIOM
[Tpumep. iHTepBa/bHBIN psif pe/icTaByieH Tabuielt Buja (Tabmvia 4).

Tabmuua 4 — [IpyMep CTaTUCTUUECKOTO WHTePBAJIbHOTO psifia
Nurepsan I'panuripl uHTepBana ['paHulbl MHTepBana ['paHuLbl MHTepBaia ['paHuLIbI
VvHTepBaja  I'paHulbl UHTEpBasa
1 1 1 1 1 1 1 1 1 n
2364 2426 2426 2489 2489 2551 2551 2613 2613 2675
Cpepnee sHau. CB 2394 2463 2520 2582 2642
Yacrora 11 15 12 10 17
OTHOCHUTe/IbHAasI YacToTa 0,121 0,165 0,132 0,110 0,187

[TpoBepuTh NpaBUIBHOCTD OMpeie/IeHNsI OTHOCUTEJIbHBIX UaCTOT
7151 mpoBepKy He0OX0IMMO CYMMHUPOBaTh OTHOCUTE/bHbIE YaCTOTHI:
YWi=1
Eciiu cymma Bcex yacToT He Oy/ieT paBHa eZIMHHL{bI, O JOIyIeHa olI1OKa B oripe/je/ieHUuu
3HaUEeHUM YaCTOT UM OTHOCUTEJIbHBIX UacCTOT.
[Ipumep.
W = 0,1+0,2+0,25+0,3+0,15 = 1.
[TocTpouThb CTaTUCTUUECKHE AUArPAMMBI.
7151 Har/ITHOCTY CTaTUCTAYECKHUe PsA/IbI TIPe/ICTaB/sIOT rpadKaMu: TUCTOrpaMMa, T0JIUIOH,
KyMyJIsITa; OTMBa.
I'ucTorpamma rpe/icTaB/isieT cCo60M CTOJIOMKOBYIO [UarpaMMy 4acToT.
ITo ropu30oHTa/NBEHOM OCH iMarpaMMbl OTK/Ia[ibIBalOT U3MepeHHbIe 3HaueHUsi U3 Habopa JaHHbIX,
10 BepTUKa/IbHOW — YaCTOTY BCTPEYaeMOCTH 3THX 3HAUEHUM.
BricoTa Ka)kzoro ctosibiia mokas3biBaeT yacTOTy (KOJTMUYECTBO) 3HaueHU U3 Habopa JJaHHbIX,
TIPUHA/IJIEXKAIIMX COOTBETCTBYIOIIIEMY UHTEPBajTy, paBHOMY IIIMPUHE 3TOTO CTOJIOIIA.
BusyasnbHbIl aHanW3 rucTorpaMM Mo3BOJIsIeT BbISIBUTh XapaKTep pacrpe/iesieHus JaHHbIX U
OTBETUTh Ha CJIe[lyIOL1e 11eCTb BONPOCOB:
Kakuie 3HaueHust TUTTMYUHBI [IJ1s1 3a7JdHHOT0 Habopa JaHHBIX?
Kak pa3znuuarorcst Mexxay co0oii 3HaueHus (Aurarna3oH 3HaueHui )?
CKOHL|eHTPHPOBaHbI JI [JAHHbIE BOKPYT HEKOTOPOT'0 TUITMYHOT'O 3HAUEHUS?
Kakoi1 xapakrep uMeeT 3Ta KOHL|eHTpaLUs JaHHBIX? B yacTHOCTH, OAMHAKOB /T
XapakTep «3aTyXaHWsi» [JIs1 MajibIX U OOJbIINX 3HAUeHUM JaHHBIX?
EcTb 1 B 3aiaHHOM Habope Takue 3HaUeHHs1, KOTOPbIe CHJTbHO OT/IMUYAFOTCS OT
OCTaNbHBIX U TPeOYIOT crielrasbHOM 00paboTKU (BIOPOCHI)?
MO>)XHO /I CKa3aTh, UTO B 1[€JIOM 3TO O[HOPOJHBIN HAOOP UM OTUET/IMBO HaOJTFOZAeTCst
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Ha/iMuue rpyIi, KOTOpble Ha/l0 aHA/IM3UPOBaTh OT/e/IbHO?

Heo6xo0/1M0 1OCTPOUTH 110 4 [UarpaMMbl Jjisi CTaTUCTUUECKOT0 IPYMITMPOBAaHHOTO Psifia U /ISt
CTaTUCTUYECKOr0 UHTePBaJbHOIO PsAJa.

BbIunc/iuTh XapakTepuCTUKU (CTaTUCTUKU) CTyYailiHOM BeJIMUMHBI

Onpepenuts cpepHee 3HaueHue CB.

CpepHee apr(MeTHUeCKOe 3HaUeHHe OIpe/esisieTcs TOr/a, KOrja Bce BapyuaHThl (3HaueHus: CB)
MMEIOT O/IHY U TY ’Ke 4acTOTy, PaBHYIO e[JuHMLIe (HeT OZMHaKOBbIX 3HaueHU CB), uto
XapaKTepHO /IJisi MaJIbIX BBIOOPOK, 10 popmysie

OnpepnenuTthb cpefiHeB3BellleHHOe 3HaueHue CB.
Ec/iu BapraHTBI UIMEIOT pa3/IMuHbIe YaCTOThI, UTO XapaKTepHO ZJisi OOJIBIINX BBIOOPOK, TO
PacCUMUTHIBAIOT CpeJiHee B3BelllaHHOe 3HaueHue CB 1o cienytoieit hopmyiie:

Onpefenuts Moy .

Cnoso «Mopa», COryiaCHO TOJIKOBBIM CJIOBapsiM O3HayaeT «TUITAYHOCTBY.

Moy/ja — 3HaueHMe BO MHOYKeCTBe HabJTI0/IeHHH, KOTOpoe BCTpeyaeTcsl HauboJee yacTo, T.e. 3TO
Hanboriee BeposiTHOe 3HaUeHHe CTyyaiiHou BesimurHbl. (CyIiecTByeT Apyroe onpesieneHue -
Moot m0 Ha3bIBalOT BapHaHTy, KOTOpasi UMeeT HaubOJIbIIIYI0 YaCTOTY, T.e. COOTBETCTBYET
BepIlMHe paclipesiesieHus]).

Bribopounoii Mmoot MO Ha3biBaeTCst 37ieMeHT BbIOOPKU, UMEIOL| HauboJIbIITyI0 YacTOTy.
[171s1 TpyNITUpOBaHHOTO psifia MOZIOH siBysieTcst 3HaueHre CB ¢ Hanbosblieli 4acTOTOM.

WHoria B COBOKYITHOCTH BCTpeuaeTcst Oosiee yeM ojjHa Mojia

(narmpumep, 6, 2,6,6,8,9,9,9, 10; mozsa Oyzer paBHa 6 1 9). B 3TOM ciydyae MOXXHO CKa3aTh,
YTO COBOKYITHOCTb MYJIbTUMO/Ia/TbHa.

Kak mpaBwsio, My/IbTUMO/JA/TBHOCTD YKa3bIBaeT Ha TO, UYTO HAOOp [JaHHBIX He MOJYHUHSIEeTCS
HOpPMa/bHOMY pacripe/ie/IeHHIO.

[171s1 ~HTepBa/IbHOTO PsAZia MO/ia OTIpejieNsieTcsi o Gopmyiie:

rae XMo — neBasi rpaHMLia MOJIAJIbHOTO UHTepBaia; hMo — fAMHa MoJja/IbHOTO UHTepBasa;
fMo — 1 — yacToTa nipeMo/janibHOrO WHTepBana; fMo — yacrora MozanibHOrO UHTepBasna, fMo
+ 1 — vacrora 1oc/seMoaJbHOro0 UHTepBasia.

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4arOIuXCs 110 CaMOCTOATe/IbHOM pabore:

1. HepequL BHIOB CaMOCTOATE/IbHBIX pa60T

Paboueii mporpaMMoM JUCLIMIIIMHBI TTPEyCMOTPEHA C/IeAYIOIINEe BUbI CAMOCTOSTE/TbHOMN
paboThI:

Cemectp Ne8

1 IToaroroBka K MpakTUYeCKWUM 3aHSTUSIM.

2 OdopmiieHre OTUETOB M0 pe3yJ/bTaTaM MPaKTUYEeCKUX paboT.

3 IToagroroBka K 3auery.

2. MeToanueckue peKOMeH/AaLUK 10 BBITIOJIHEHUIO KaXKJ0T0 BH/ja CaMOCTOSITe/IbHOM
paboThI

2.1. TloAaroToBKa K TIPaKTAUYECKUM 3aHSITHUAM

[MpakTrueckoe 3aHsTHEe Nel. OCHOBBI CTaTUCTUUECKOTO aHaimu3a (BBogHoe 3aHsiTHE).
[171 ;aHHOTO 3aHATHS CaMOCTOSITe/IbHast paboTa He TIPelyCMOTPeHa, T.K. OH SIB/ISIETCS TIEPBBIM U
YCTaHOBOUHBIM.
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ITpakTnueckoe 3aHsaTHe Ne 2. CTaTUCTUYECKUM aHaIU3 OJHOMEPHOU C/Ty4YalHOW Be/TMUVHBI
Lenb paboTei: @opMUpoBaHue Moc/e0BaTe/IbHOCTH 3HaUeHU C/TyuaitHON BeJIMUMHBI J1J1s1
NIPOBeJieHus CTaTUCTUYEeCKOr0 aHam3a OHOMEPHOU CTy4YalHOM BeJIMUUHBI.

3ajaHue.

1. OnpefennTs CIy4aliHy!O BeJIMUKHY, COZlepyKaTe/IbHOe ONMCaHre KOTOPOU OTHOCUTCS
KaTeropusiM He()Tera3oBOro NpoM3BO/CTBaA.
2. st chopMUPOBaHHOM C/TyyaiiHOW BeJTMUMHBI pa3paboTaTh 10c/ej0BaTeTbHOCT

cydaiiHbIX BesmurH. OOlijee unc/o 3HaueHue Jo/DKHO ObITh He MeHee 80..100 euHMII.
YucioBble 3HAUEHUS [[OJDKHBI OBITh peaslbHbIMH, a He TPOH3BO/IbHBIMU.

TpeboBaHUs K MMOAr0OTOB/IEHHBIM MaTepraaM.

Heob6xoaumo B 10 Excel coctaBuTh Tabauily co 3HaUEHUSIMH CTyYaiiHOUW BeTMUMHBI.
[TpyMepHBIM BUJ| TAKOW TaOJ/MILIBI TTOKA3aH Ha pUCYHKe 1.

Pa3paboTaHHbIe [JaHHBIE [JO/DKHBI OBITH MTOATOTOBJIEHBI B BU/Ie (aiisia, TPUCIIOCOOIeHHOTO [IIst
paboThI Ha MPAKTUUECKOM 3aHSITHHU.

[TpakTnueckoe 3aHsaTHe Ne3. CTaTHCTUUYECKUM aHaIU3 ABYMEPHOU C/Ty4YalHOM BeJIMUMHBI.
Lenb pabotsl: [TogroToBKa 3HaUeHW BTOPO# C/Ty4ailiHOM BeJTMUMHBI.

PucyHok 1 — [IpuMepHbIi BUA, UCXOAHBIX JaHHBIX [1JIs1 TPAKTAUYeCKOro 3asaHus Nel

3azanue.

1. OnpefennTh BTOPYIO C/IyYaliHYHO BeIMUMHY, COZlepyKaTelbHOe OMrCaHre KOTOPOM Takxke
OTHOCHTCS KaTeropusiM He(pTera3oBoro npou3Bo/CTBa.

2. st chopMupoBaHHOM BTOPOM C/TyuaifHOM BeJTMUMHBI pa3paboTaTh IMOC/Ie[0BaTe/IbHOCTD
3HaUeHWH CiTydalHbIX BenunH. OOIriee unc/o 3HaUeHue Jo/DKHO ObITh He MeHee 80..100
eIMHUL]. YKC/IoBbIe 3HAUeHUs [JOJDKHBI OBbITh peasbHbIMH, a He MPOW3BOIbHBIMU.

TpeboBaHus K MOJATOTOB/IEHHBIM MaTepHasiaM.

1. Heo6xoaumo B T1O Excel coctaButh Tabuily co 3HaueHUSIMUA C/TydaliHON BeJIMUUHBI.
[TpumepHbI BUA TaKO# TabMLBI TTOKa3aH Ha PUCYHKe 2.

PucyHok 2 — I[IpuMepHbIi BU, UCXOAHBIX AaHHbIX /1JIs1 IPAKTAUeCKOro 3afaHusi Ne2

Pa3paboTaHHble [jaHHbIE [JO/DKHBI ObITh MOArOTOBJIEHBI B BU/e daiisia, MpUcriocobieHHoro Jj1s
paboThI Ha MPAKTHUECKOM 3aHSITHH.

IIpaktrueckoe 3aHsaTre Ne 4. OCHOBBI [JIaHUPOBAHUA JKCIiepUMeHTa U [IpakTrueckoe 3aHATHe
Ne 5. CocTab/ieHte 11aHa [OJIHOrO (PaKTOPHOI'O SKCIIepUMeHTa.
Lless pabotsl: [ToArOTOBUTH MakeT AaHHBIX /7SI TPOBE/IeHNsT 3aHSATHSL.

3ajaHue.

1. 3azaTh (PyHKLMIO OTK/IMKA, UMeolIjee PealMCTUYHOe CoZiepkaHue B 0b1acTu
He()TerasoBoro jerna.

2. 3azath 4 peanucTUUHble (AKTOPbI, OT KOTOPBIX 3aBUCUT (PYHKLIMSI OTK/IMKA.

3. 3ajaTh MakKCMMaJIbHOE U MMHMMasbHOEe 3HaUeHUs KaKJoro (pakTopa.

4. 3azaTh peamMCTUUHbIE 3HAUeHUs LiesieBoM (YHKLIMK, KOTOpble COOTBETCTBYIOT IUIaHY
5KCreprMeHTa (TpY 3TOM MOJe/IUPYeTCsl SKCIIePUMEHT).

5. 3aziaTh IOBTOPHbIE 3HAUEHUS Lie/ieBOi (PYHKL[MM (He MeHee 4-X TTOBTOPHbIX 3HaUeHHH)
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(Tpu 3TOM MOJeupyeTcsl IpoBefieHre 4-X MOBTOPHBIX OIbITa IOCTPOYHO 10 I/IaHy
5KCIIepUMeHTa).

TpeboBaHus K MOATOTOB/IEHHBIM MaTepHasiaM.

Heo6xoaumo B I1O Excel coctaButh Tabnuily yka3aHvem HeoOXOAUMBIX IaHHBIX. [IprMepHbIit
BU/I TaOJ/IKI] TTOKA3aH Ha PUCYHKe 3 U 4.

PucyHok 3 — [IpyuMepHbIii BUZ, OnrcaHusi PyHKLUM OTK/IMKA U JAKTOPOB, OT KOTOPBIX 3aBUCUT
3Ta PyHKLUS

PucyHok 4 — [IpumepHbIil BUJ, pe3y/IbTaTOB SKCIIePUMEHTa

Pa3paboTaHHble [jaHHbIE [JO/DKHBI ObITh MOATOTOBJIEHBI B BU/e daiisa, MpUcriocobieHHoro Jj1s
pabOThI Ha MPAKTHUECKOM 3aHSITHH.

[Mpaktryeckoe 3aHsTHe Ne 6. O6paboTKa pe3y/bTaToB MOJHOTO (PaKTOPHOTO SKCIIePUMEHTa.
Lless pabotsr: IToAroToBKAa BCEX JAHHBIX, TIOMYUYeHHBIX Ha TIPebIAYIINX 3aHATHSAX U
HeoOX0IUMBIX [i7ist 00pabOTKU pe3y/bTaToB KCIepUMeHTa.

3azanue.

1. [MoaroroBuTk B riporpamme Excel pe3ysbTaThl 3KCriepuMeHTa st 00paboTKH, KoTopasi
OyzieT MPOBOAUTHCS Ha MPAKTUUECKOM 3aHSTHH.

TpeboBaHUs K MMOAr0OTOB/IEHHBIM MaTepraaM.

Heob6xoaumo B 10 Excel coctaBuTh Tabnmily yka3aHueMm HeOOXOAWMBIX AaHHBIX. [IprMepHBIi
BU/| TaO/IUI] ITOKA3aH Ha PUCYHKe 3 U 4.

[lepes mpakTUeCKy 3aHATUEM BBITOJIHSETCS [POBEPKa K IMOATOTOB/IEHHOCTH K 3aHATUIO B
¢dopme ycTHOTO OTIpoca (TPOBOJUTCS BHIDOPOUYHO 10 TeOPeTHUeCKHM BOIIPOCAM TeM Tiepe]
3aHsiTeM). OOyuaroriyecs: BLICTYTIAIOT C COOOIIeHHsIMU 110 TeMe 3aHSITHsI, C JOTI0JTHEHUSIMH,
OTBevaroT Ha BOIPOCHI npenogasaress. OLieHMBaeTCsl ypOBeHb ITOATOTOBKM 110 TeMe B paMKax
CPC, cioco6HOCTh CUCTEMHO U JIOTUYHO U3/1araTb MaTepuali, aHa/lM3upoBaTh, GOpMy/TMpOBaTh
COOCTBEHHYO TIO3ULMI0, OTBEYATh Ha JIOTIOJTHATE/TbHbIE BOTIPOCHI.

[TepeueHb pUMepHBIX BOIIPOCOB MIPUBEZIEHBI HIKE.

OCHOBBI CTaTUCTUYECKOIO aHAIU3a.

1. [IpegmeTHast 06/1aCTh CTaTUCTUUECKOM HayKH.

2. BO3HUKHOBeHVEe CTaTUCTUKU KaK HayKU

3. [loHsATHE O CTATUCTUUECKOM MeTo/e

5. TToHsITHE O CTATUCTHUUECKOM HabJTFOZeHUH

7. Knaccudukaiiyist ¥ rpynnypoBKa Kak MeTo/; 00paboTKY U aHa/iv3a NepBUYHOMN
CTaTUCTUYECKOW MH(pOpMaLu

9. Bugsl rpynmupoBok. CTaTucThueckasi Tabmuiia

10. TTousiTrie abcosmoTHOTO TIOKa3aTess. Bujibl abCOMIOTHBIX MTOKa3aTe el

11. OTHOCHTe/IBHBIE TT0Ka3aTeu. VX posib U TUIIOIOrus

12. TlonsTHe cpepHeit BemmunHbl. O6/1aCTh TPUMEHEHHUsI CPeIHIX BeJTMUMH B CTaTUCTHUECKOM
WCC/1eZlOBaHUMN

13. Buabl cpejHUX BeJIMUKMH U METO/bl UX pacyeTa

14. CTpyKTypHbIe XapaKTepUCTHUKH BHIDOPOUYHOM COBOKYMHOCTU. Mozia 1 MejuaHa

15. CpeziHue cTereHHbIe XapaKTePUCTUKH BHIOOPOUHOM COBOKYITHOCTH

16. TTonsitvie Bapuaruu. Pa3mMax BbIOOpKU

17. Ilonstre Bapuanmu. CpefiHee TMHENMHOe OTK/IOHEHHe
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18. Ilouatue Bapuaumu. [Jucrnepcus

19. Iucniepcus U cpefiHee KBaipaTUueCKoe OTK/IOHeHHe

21. BpeMeHHbIe psfibI B CTATUCTUYECKUX HAO/MIOEeHUSIX.

24. CyuiHoCTb KOppessSILuOHHON CBSI3U

28. IloHsATHE O JAHHBIX B FeHepaTbHOW COBOKYITHOCTH.

29. Cratuctrueckue rpayKy U ArarpaMMbl

30. OCHOBHBIE IOHATUS perpecCUOHHOIO aHa/Iu3a.

2 OCHOBBI IVIAHUPOBAHKS IKCIIEPUMEHTA

B uem cyTb nyiaHMpOBaHUs SKCIIepPUMeHTa

2. Pasznmuurie HayYyHOr0 U MPOMBILLJIEHHOT' O KCIIepUMeHTa

. OcHOBHBIE BHU/IbI 38/ja4, pelllaeMbIX B [JIAaHUPOBAHUU 3KCIIePUMEHTa

. [loHsATHe 1y1aHa 3KCIIep¥MeHTa, MaTpPULibl [IJIaHMPOBAHUS, CIIeKTpa IjlaHa

. DTarbl [JIaHUPOBAHUSA JKCIIepUMeHTa

. OCHOBHBI€e KOHLIeILIMY COBPEMEHHOI'0 I10/iX0/a K OpraHu3aliuy 3KCrepumMeHTa

. [Nonsitve dakropa. TpeboBanus kK hakTopam

. OTK/IMK cucTeMsl, IapaMeTp ONTUMM3aLUU

. Uem OT/IMYArOTCSA MaCCUBHbBIE U aKTUBHBIE SKCIIePUMEHTEI

10. Uem xapakTepu3syeTcst 00beKT vcciefioBaHusi? [laiite onpeseneHye GakKTOPHOMY
[IPOCTPAHCTBY.

11. Yto obpa3yert r/1aH 3KCriepuMeHTa?

12. Yto Ha3bIBaeTCs CrIeKTPOM I/1aHa?

13. YTo Takoe perpeCcCHOHHbIE [10JIMHOMBI U I/le OHY IIPUMEHSIIOTCS;

14. TlepeunicnuTe ycnoBuUsi HeOOXOAUMBbIe IS OTIpe/iesieHNst KO3(h(GULMEeHTOB perpeccuy;
15. TIponieypa oripe/iesieHyst IoKaabHOW 06s1aCTH (JaKTOPHOT'O IPOCTPAHCTBA

16. YTo Ha3bIBaeTCs MOJHBIM (PAaKTOPHBIM 3KCIIEPUMEHTOM

17. TlpreMsl TOCTpOEHYUsI MaTpULibl IJIaHUpoBaHus [1DD

19. 3auem B MaTpuLly Iy1IaHUpOBaHUA BBOIAT X0?

23. OnuiuMTe MJaH HaX0XKJeHUs1 IOCTPOYHOM JAUCIIEPCUU BBIXOJHOW BeJTMUUHBI

24. [15111 yero Hy>kKHO pacueTHoe 3HaueHHe Ko3(pduieHTa KoxpsHa 1 Kak OH HaXOUTCS;
25. Uto Takoe kputepuii CThIOZIEHTa U T[je OH UCIIOJIb3YeTCS;

26. []n1s1 yero oLleHMBAaOT, HACKO/IBKO OT/IMYAKOTCS CpeiHUe 3HaueHUsl Yi BBIXOJHOM BeJIMUUHbI,
T0JIyUeHHOU B TOUKaX (pakKTOPHOI'O MIPOCTPaHCTBa, U 3HaUeHUs Yi, T0JIyUeHHOT0 U3 YpaBHEHUsI
perpeccuy B TeX >Ke TOUKax (hakTOpHOro npoctpaHcTBa. Uem ornpegensietcs: F- kpurepuid
duiepa ¥ Kak ero IpuMeHsItoT.

O OO Uk~ W

2.2. OdopmiieHne OTUETHBIX MaTepHasIoB MO pe3y/bTaTaM MPaKTUUeCKOro 3aHsATHS

IIpakTrueckue 3aHATHUA Ne2-6.
Lenb pabotei: OkoHUaTe/TbHOe 0hopM/IeHHe OTUeTHBIX MaTepHUasIoB I0 KaXK/10i pabore.
3azanue.

1. Mo ka0t paboTe MOATOTOBUTH OTUET MPOrpamMMy B cpejie iporpamMmel Excel.

2. ITo pabotam 2 u 3 opopmuTs OTUeT B cpefie mporpammbl Word . TToAroToBneHHbIM OTYeT
pacrieuaTaTh U OATOTOBUTH K 3allUTe.

3. ITo pabotam 4-6 K 3amuTe MMpeJCTaBUTb OTYET MPOrPaMMY B 37IEKTPOHHOM BHUJIE.

4. OnektpoHHbIe popMbl 0TUeTOB (Kak B Excel u B Word) ripeobpa3oBats B ¢popmar
«*.pdf».

5. Bce daiinibl 3arpy3uTh B COOTBETCTBYIOIIYIO TIAMKY B JIMYHOM KabWHeTe CTy/ieHTa U

obecrieunTsb JOCTYT TIperoaBaress K OTIeTHBIM (aiiiaMm.
TpeboBaHUsi K OTUETHBIM MaTepraaMm.
[TprMepHBbIi BHUJ, OTUETHBIX MaTepHasloB NPUBe/ieH B MPUI0XKEHUH A HaCTOSIINX MeTOJUYeCKHUX
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yKa3aHUH.

OtueT odopmisieTcsi B COOTBeTCTBUM C TpeboBaHusimu cradapra CTO UpI'TY 005-2015, Ho B
nporpamme Excel.

Bce pacuets! opopmsitoTcst B popmate Gopmy Excel.

ITo pe3ynbTaTam MpakTHYeCKUX paboT 0OpMIISIOTCS TPU OTUeTa:

1) CraTuCTUUeCKnY aHa/lIn3 OAHOMEePHOM C/Iy4aliHOM BeJIMYMHBI.

2) CraTUCTUUeCKWI aHa/ln3 JBYMEPHOM C/TyuyaliHOW BeJIMUMHBI.

3) [TnaHa nosHOro ()akTOPHOTO KCIepUMeHTa.

[TpumepHbIi BUJ, OTYETHBIX MaTepPUaIOB MPYBeJEH B MPUIOKEHUU A HaCTOALUX MEeTOAUYECKUX
yKa3aHUH.

OtueT odopmisieTcsi B COOTBeTCTBUM C TpeboBaHusimu cradapra CTO UpI'TY 005-2015, Ho B
nporpamme Excel.

Bce pacuets! opopmsitoTcst B popmaTte Gopmy Excel.

Kakapiii oTueT rnpezcraB/sieTCsl Ha MPOBEPKY IO COZlep>KaHUIO U IO NMPaBUIBHOCTH
ogopmiienust. [Tocie mpoBepku oTyeTa MPOU3BOAUTCS 3allMTa OTYeTa M0 KOHTPOIbHBIM
BOIIPOCaM.

OCHOBHBIMM BOIIPOCAMU SIBJISIFOTCS CIeyOIIHe:

1. YTo 03HavaeT TOT WX MHOM TEPMHH 110 TeMe paboThl, U3/I0’KEeHHBIN B OTYEeTe.

2. 3aueM U KakK BBITTOTHSETCS OCHOBHBIE MPOLie/lypbl CTaTUCTUUECKOT 0 aHa/ln3a,
TUIaHUPOBAHUS KCIIepUMeHTa, 00pabOTKH M MHTepIIpeTaljiii Pe3y/IbTaToB IKCIIePUMeHTa.

Kpurepuu onjeHku:

Kaskapiii oTueT U ero 3alifuTa OL[eHUBAIOTCS T10 ABYX0a/l/IbHOM cHcTeMe (3aueT-He3auer).
3auTeHo He 3auTeno

OTueT BBITIO/IHEH B TIOJTHOM 00beMe 1 B COOTBETCTBUU € TPeOOBaHUSIMH Kak IO CO/iepyKaHuUI0,
TaK U 10 0(OpPMJIEHUIO.

Ha Borpochl iaHbl TIpaBU/IbHBIE U TIOIHbIE OTBeTbl OTYeT BBINOJ/IHEH He B MOJIHOM 00beMe U He
B COOTBETCTBHUH C TPeOOBaHUSMHU KaK I10 CO/I€P>KaHHIO, TaK U 10 0(OPMJIEHHIO.

Ha Bompock! aHbI HelpaBU/IbHbIE OTBETHI

2.3. IloaroroBka K 3auery.

3aueT rnpoucxoauT B hopme ycTHOTO cobecejoBaHMS TI0 KOHTPOJIBHBIM BOTIPOCAM H IO
COZlep>KaHHUI0 OTYeTOB I10 NIPAaKTUYECKUM 3aHSATHSIM.

ITepeueHb pUMepHBIX KOHTPO/IbHBIX BOIIPOCOB K 3a4eTy.

Yro Takoe reHepasibHasi ¥ BIOOPOYHAsi COBOKYITHOCTH?

Oripefie/TUTh TIOHSITHE PENpPe3eHTaTHBHOCTH BHIOODKH.

[atb oripesiesieHrie BHIDOPOUHOW U SMITUPHUYECKO (DYHKIUSIM pacripe/ieieHust
Kakas pasHulia Mexxy BapUaljJuOHHbIM U CTaTUCTUYECKUMU psgamMu?

KakoBo Ha3HaueHHe MHTEPBA/IbHBIX PSAJIOB C/1yYalHbIX BeJTMUKH?

UTo Takoe rucTorpamma, IojIMroH, KyMyJsaTa, orusa?

Kakumu uncioBbIMM XapakTeprUCTUKaMH OIMKChIBAIOTCSl CBOMCTBA M10C/1ej0BaTe/TbHOCTH
CJIy4alHbIX BeJIMUMH?

Nk W=

8. KakoBo HazHaueHue KOppeJIsILIMOHHOI 0 aHanu3sa?

9. Yro Takoe KO3(QPULIMEHT KOppessLuu?

10. Kak BbITIO/IHsIeTCSI perpecCUOHHBIN aHanmu3 cpeacTtBamu [TK Excel?

11. UTo Takoe BEKTOP BXO/HBIX MepeMeHHbIX ((haKTOPOB), BEKTOP BBIXO/HBIX TTePeMeHHBIX
(OTK/IMKOB)?

12. [Tepeunc/IUTL OCHOBHBIE 33/]Ja4M CTATUCTUUECKOT0 UCCJ/IeJOBaHHs 3aBUCHUMOCTEH.
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13. KakoB0o Ha3HaueHue IJIaHUPOBAaHUS SKCIIepUMeHTa?

14.  Kakue KpuTepuM UCMOJIb3YIOT [JIs1 IPOBEPKU 3HAUMMOCTH MOJIe/I! perpeccuu?

15. 3aueM BBINOJIHSETCS HOPMUPOBaHKe (aKTOPOB IJIaHa SKCIIepUMeHTa?

16.  Kakue TpeboBaHus IPeAbSB/SIOTCS K (hakTOpaM MpH IJIAaHUPOBAaHUM KCIIepuMeHTa?

17. UTo moHUMAaTh 110 TEPMHUHOM «PaHOMHU3ALIAS» ?

18. Kak ctpoutcs niaH 1oJyiHoro (pakTopHOro 3KCIiepuMeHTa’?

19. Kakue cpezicTBa aBTOMaTHU3aL[M IPUMEHSTIOTCS J1s1 00pabOTKY pe3ybTaToB
CIJIAHUPOBAHHOI'O 3KCIIepUMeHTa?

20. 3aueMm Mpy perpeCCMOHHOM aHalr3e pe3yJ/bTaTOB SKCIIepUMeHTa IIPUMEHSIeTCS] KPUTePUN
CTtbrogeHTa?

21. Kak orjeHMBaeTcs a/jeKBaTHOCTb perpeCCUOHHOM MOJe/d, TOCTPOEHHOU I10 pe3ysbTraTaM
CIJIAHUPOBAHHOI'O 3KCIIepUMeHTa?

22. Kak cBsi3aHBI CTATUCTUKA U TEOPUS BEPOATHOCTU?

23.  KakoBo Ha3HaueHve JUCIIEPCUOHHOIO aHasv3a [py IJIaHUPOBaHUM SKCIlepUMeHTa?

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyy Mo JUCHMUIIUHE

6.1 OleHOYHBIe CPeACTBA /1A NPOBe/ieH!s TeKYIIero KOHTPOoJIA
6.1.1 yueOHbIii roj 3 | Y CTHBIN ompoc
Omnucanue nponeaypel.

Kakapiii oTueT rnpezcTaB/isieTcsl Ha MPOBEPKY T0 CO/Iep>KaHUIO U TI0 MPaBUIbHOCTH
ogopmienust. [Toce mpoBepku 0TYeTa MPOM3BOAUTCS 3allIMTa OTYETa 10 KOHTPOIbHBIM
BOIPOCAM U COZlep>KaHUI0 OTYETa.

KpuTepuu onjeHUBaHMA.

3aureHo: OTYET BHIMOJIHEH B COOTBETCTBUU C TeMOU. Ha BOMpOCH! 1aHbI MPaBU/TbHBIE U TIOJTHbIE
otBeTbl. He 3aureHo: Coo0IieHre BBITIONIHEHO He B MOJHOM oObeMe c ommbkamu. Ha Boripockt
JJAHBI HETPABU/IbHBIE OTBETHI.

6.1.2 yueOHbIi rog 4 | Y cTHBIN onpoc
Omnucanue npoueaypsl.

Kaxziplii 0TueT npeJcTaB/isieTCs Ha MPOBEPKY IO CO/lepPKaHUI0 U 110 PaBUIbHOCTH
ogopmiienust. [Tocie npoBepku oTYeTa MPOM3BOAMUTCS 3allIMTa OTYETa M0 KOHTPO/IbHBIM
BOIMPOCaM U CO/Iep’KaHUI0 OTUéTa.

Kputepuu onjeHuBaHMA.

3auteHo: OTYET BBITIOJTHEH B COOTBETCTBUH C TeMOM. Ha BOIPOCHI ZIaHbI TTPABU/IbHBIE U TTOJTHBIE
otBeThl. He 3auTeHo: Coo0irjeHre BBLITIOJTHEHO He B MOJIHOM 00beme ¢ ommbKkamu. Ha BoIpockl
JlaHbI HETIPABU/IbHBIE OTBETHI.

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsi MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[IOCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

NuaukaTop AOCTIHKeHUs CpeacTBa
Kpurepumu onjeHuBaHus
KOMIIeTeHI|MHU (MeToABI)
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OLIeHUBaHHSA
MPOMEeXYTOYHOM
aTTecTanuu

ITK-8.3 Criocoben obpabaTbIBaTh | Y CTHBIM OIIPOC
CTaTUCTHUECKHE JlAHHBbIe,
VUHTEPIIPETUPOBATh WX  Pe3yJbTaThl.
[TpuMeHsieT MeTO/bI CTaTUCTHUECKOTO
aHa/M3a ¥ TUIAHUPOBaHMs KCTIEPUMEHTa
MPU TIPOEKTUPOBAHUM TEXHOJIOTHUECKUX
TIPOLIECCOB.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 4, Tunossble OLeHOYHBbIE CPeJCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypol

3aueT MpPoOUCXoUT B (hOpMe YCTHOTO cobeceloBaHUs 110 KOHTPOJILHBIM BOTIPOCAM U TI0
CoZiep>KaHHI0 OTYETOB I10 MPAKTUUECKUM 3aHSATHSIM

IIpumMep 3a1aHUd:

[TepeueHb pYMeEPHBIX KOHTPOJIbHBIX BOIIPOCOB K 3ayerTy.

24.  Yro Takoe reHepajbHas M BbIOOPOUHAsi COBOKYITHOCTH?

25. Oripefie/TUTh TIOHSITHE PeNpe3eHTaTHBHOCTHA BHIOODKH.

26.  [atb ompezeneHre BELIOOPOYHOM M SMITUPUYECKOUW (DYHKIUSIM Pacrpe/ieieHus]

27. Kakas pasHulia MeXy BapUaLjJMOHHbIM U CTaTUCTUYECKUMU psagamMu?

28.  KakoBO Ha3HaueHVe UHTepBa/bHbIX PSZOB CIyYalHbIX BEJTUYMH?

29. UTo Takoe rucTorpamma, IojIMroH, KyMyJsaTa, orusa?

30.  KakvMmu 4MC/IOBBIMU XapaKTepUCTUKaMM OIMCBhIBAIOTCS CBOMCTBA MOC/Ie0BaTeIbHOCTH
C/Iy4alHbIX BeJIMUMH?

31.  KakoBo Ha3HaueHHe KOppeJILIMOHHOIO aHaam3a?

32.  Yro Takoe KO3(pPULIMEHT KOppessLuu?

33. Kak BbITIO/IHsIeTCS perpecCUOHHBIN aHanmu3 cpeacTtBamu [TK Excel?

34.  Uro Takoe BeKTOp BXO/HBIX lepeMeHHbIX ((hakTOPOB), BEKTOP BbIXO/HBIX [IepeMeHHBIX
(OTK/IMKOB)?

35. [lepeunc/IUTH OCHOBHBIE 33/jla4M CTATUCTUUECKOT0 UCCIIeJOBaHHUs 3aBUCUMOCTEH.

36.  KakoBo Ha3HaueHue IJIaHUPOBAaHUS JKCIIepUMeHTa?

37. Kakuie KpyuTepuu UCIOJIb3YIOT /i IPOBEPKU 3HAUMMOCTH MOZe/Id perpeccuu?

38. 3aueMm BBITNIOJ/IHSIETCSI HOpMUPOBaHYe ()aKTOPOB IJIaHa SKCIlepUMeHTa’?

39. Kakue TpeboBaHus NpeIbsIB/SIOTCSA K (JaKTOpaMm IMpH IJIAHWPOBAHWU SKCIIepUMeHTa?
40. UTO moHUMAaTh MOJ TEPMHUHOM «PaHJOMHU3aLIAS» ?

41. Kak cTpoutcs niaH 1nosiHoro ()akTOpHOTrO SKCIiepuMeHTa?

42.  Kakwue cpe/icTBa aBTOMATH3alUX TIPUMEHSIFOTCS /171s1 00pabOTKH pe3yJibTaToB
CIUIaHMPOBAHHOTO 3KCIlepUMeHTa?

43. 3aueM Mpu perpecCMOHHOM aHa/iv3e pe3y/bTaTOB KCIIepUMeHTa TTPUMeHsIeTCsl KpUTepui
Crbrogenra?

44.  Kak oLjeHMBaeTCs a/|leKBaTHOCTh perpecCMOHHOM MO/ie/IH, IOCTPOEHHOMU I10 pe3y/bTaTtaM

CIJIAHUPOBAHHOTO KCIIepuMeHTa’?
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45. Kak cBsi3aHBI CTATUCTUKA U TEOPUS BEPOATHOCTU?
46.  KakoBo Ha3HaueHWe [VCIIEPCUOHHOIO aHa/In3a NP [JIAaHMPOBAHUU 3KCIIepUMeHTa?_

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTreHo He 3auTeno
OTBeTbI JIOTUYECKU TPaMOTHBHI, B oTBeTe fonyilieHo CyleCTBEHHOE
cofiep>kaTeslbHbl U apTYMEHTHUPOBaHBI, HapyllleHWe JIOTUKU U3/I0’)KeHUs] MaTepuara,
MOJKperieHbl 3HaHWeM JIMTePaTyphl U CHCTeMaTHUUeCcKoe KCII0/Ib30BaHue
HMCTOYHUKOB TI0 TEMe 3a/laHHs1, OTBEUAeT Ha | Pa3rOBOPHOM JIEKCHKH, AOMYyI[eHe OIMO0K B
JIOTIO/THUTE/TbHO 3a/laHHbIE BOTIPOCHI; co/iep>KaHWU 3a/laHusl, HeTOUHOCTel TIpu
JIOTMyCKaeTCsl He3HAUUTe/IbHOe HapylleHre aprymeHTalMy CBOeH MO3ULIUH,
JIOTUKU U3/I0’KEeHUsI MaTepuaria, HernpaBU/IbHbIE OTBEThI HA [JOTIOJTHUTETbHO
MepuoInUeCcKoe UCIoIb30BaHKEe PAa3rOBOPHOM 3a/laHHbIe BOMPOCHI; CyIlleCTBEHHOe
JIEKCUKH, AoTyllleHre He 6oJiee oHOM HapylIeHre JIOTUKUA U3/I0KeHUs1 MaTepuaria,
OLMOKK B COZIePXKaHMU 3a/IaHus, a TAKXKe He MOCTOSTHHOE KCI0/Ib30BaHWe Pa3srOBOPHOMU
Ooree oIHOM HETOUHOCTH MPHU apryMeHTal[i1 JIEKCUKH, TOJIHOe OTCYTCTBUE JIOTUKU
CBO€eM MO3ULIUM, HETTO/THbIe WX HETOUHbIE W3J/I0KeHUs1 MaTepuasa, MOCTOSTHHOe
OTBETHI Ha JIOTIOJTHUTEeILHO 3a/laHHbIe WCII0/Ib30BaHKe Pa3rOBOPHOM JIEKCUKU
BOIPOCHI; He3HAUUTEJIbHOE HapylLleHue
JIOTUKHY WU3710’KeHUs1 MaTepuasa
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. CTATUCTHUKA max+ Ing+ kommepu
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI
1. ITpoektop LG PB62G DLP 3D LED. 1280*800 c s3xpaHom

2. Kowmrnetotep Core 2 Duo
E8500/4Gb/320Gb/VGA512Gb/DVD-RW/CR/Sound/Net/19/UBIT/KJI/MbIiIb

3. Kommsrorep"Intel Core i3/DDR4Gb/HDD1Tb/GF1Gb/LCD22"/UBIT"

4. Komristorep MB Asustek
P5KPL/Core2DuoE7500/HDD250Gb/2048Mb/SVGA/3.5/ATX450/DVDRW/MoHUTOp
19/Sound Net

5. Komnetotep "Intel Core i3/DDR 4Gb/HDD 1Tb/GF 1Gb/LCD23' /BIT"

6. Komrmistorep Intel i3/Asus PBH61/4Gb/50Gb/GF512
Mb/DVDRW/ATX450W/LCD22/UBII800V A/kn/MblI1iib
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