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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

[MK-4 Crioco6eH 0oCy-111eCTBJISATh U KOPPEKTHU-POBATh
TeXHOJIOTHYe-CKHe TPOL{eCChl Z00bIur HeTH U ra3a mpu I1K-4.2
5KC-TIyaTaly He(TSHBIX M ra30BbIX MECTOPOXKJe-HUM

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

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
3Hatb OCHOBHbIE CTaTUCTUYECKYE
KpUTEPHWH, IpUMeHsieMble [ OLIeHK!
SMIUPHUYECKUX 3aBUCUMOCTEeN
Crniocoben obpabaTtbiBaTh N N
JBYME@PHOU CJIy4yaliHOM BeJINYMHbI
CTaTU4ecKue ZlaHHble, CTPOUTH
YMmerb OOpabaTbiBaTh CTaTUUECKHE
CTaTUCTUYeCKHe MOJey, o N
Jl@aHHble IByMepHOM C/Iy4yalHOU
VIHTEepIIPeTUPOBaTh UX
[1K-4.2 BEJIMYUHBI, UHTEPIIPETUPOBATEL UX

pe3y/bTaThl; CTPOUTH IJIaHbI U
TIPOTPaMMbI 3KCITIEPUMEHTOB,
obpabaTbIBaTh CTaTUCTHUECKHE
MaTeMaTHUeCKHe MOJEe/H

pe3y/bTaThbl
Baapgers OCHOBHBIMU IIPpUEMaMU
CTaTUCTUUECKOW 00paboTKH
JIBYMEPHOU C/Ty4alHOW BeJIMUMHBI C
NpYMeHeHHeM CTaHJapTHBIX
KOMITBIOTEPHBIX POrpamMm

2 MecTo auciMiuiuHbl B cTpyKType OOII

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

TUCLIMTUIHA SIB/II€TCS TIPe/[IIeCTBYIOLIEH [/t AUCLATUIMH/TIPAKTHK:
3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBysieT — 3 3ET

TPpyA0eMKOCTh B aKaJjleMHYeCKHX Yacax
(OpuH akaZieMMUeCKUii yac COOTBETCTBYeT 45 MUHYTaM
. aCTPOHOMHYECKOT0 yaca)
Bup yueOHo# padboThI Vaebm
Bcero BII IO/ Yueb6HnbIi rog Ne 4
Ne 3
OO6r1ast TPy0€MKOCTb 108 36 7
JACITUTUTAHBI
AyIuTOpHBIE 3aHATHS, B TOM 12 9 10
yncse:
JIEKITUU 6 2 4




nabopaTopHbIe pabOThI 0 0 0
MpakTU4YeCcKrue/ceMruHapCKre 6 0 6
3dHATUA
CamocTosTenbHas paboTta (B
T.4. KypCcoBOe 92 34 58
TIPOEKTHPOBaHKE)
TpyLoeMKOCTb 4 0 4
HpOMG)KyTOqHOﬁ dTTeCTalqyn
BI/I,Z[ HpOMe)KyTOT-IHOﬁ
arrectaluy (UTOrOBOrO . 3auer 3quer
KOHTPO!JIA I10 ,I[I/ICL[I/IHIII/IHQ)
4 CTpyKTypa U cojiep>KaHue JUCLUIL/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHbI
YueOusbIii rog Ne 3
Bu/bl KOHTAKTHOI PaboThI
v | S | | p | ngaw | O | s
n/n P nﬁz UILIUHBI Ne Kon. Ne Kon. Ne Kon. Neo Kon. KOH?II‘mOJISI
AHCR B Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
OCHOBEI _
Y CTHBIM
1 CTaTHUCTUUECKOI0 1 2
orpoc
aHanau3a
IIpomesxyTounas
aTTecTalus
Bcero 2
YueOHbIii rog Ne 4
Bujbl KOHTAaKTHOH PadoThI
N | Moo e 1 b | femn | PO | Gomme
n/n P 1/1/1 UILUTHHbI No Kou. Ne Koz Ne Koz Ne Ko KOH};monﬂ
AMCR B Yac. } Yac. } Yac. ) Yac. P
1 2 3 4 5 6 7 8 9 10 11
CTaTUCTUYEeCKUI
aHams Y CTHBIN
2 O/IHOMEepHO 2 1 1 1 2 5
o orpoc
CTyyalHOM
BeJINUMHBI
CTaTUCTUYeCKUI
3 AHA/M3 JIBYMepHOH 3 1 5 1 1 5 YcTHBIH
CTyyaiHOM orpoc
BeJINYNHEI
OcroBb1 YcTHbIN
4 [/IaHUPOBAHUS 4 1 3 1 1,2 15
oripoc
JKCTIepUMeHTa
IInan momHOTO N ———
5 (hakTOpHOTO 5 1 4 1 2 10
orpoc
JKCIIepUMeHTa
Peanuzaijus
6 TI0JTHOTO 1,2 14 YcTHBIH
(hakTOpHOTO orpoc
9KCIIePUMEHTa
7 O6paboTka 5 2 1 5 YCTHBIH




pe3y/bTaToOB

orpoc
JKCIIepUMeHTa
IIpomexxyTouHast

p Y 4 3aueTt
aTTecTalys
Bcero 4 6 58

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHHU

YueOusbIii rog Ne 3

Ne Tema Kpartkoe coaep>xanue
1 OcHOBBI TepmunHsl 1 onpenenenus. Llenu v 3agaumn
CTaTUCTUYECKOro CTaTUCTUYECKOr0 aHaau3a.
aHaamsa
YueOHbIi roj Ne 4
Ne Tema Kpartkoe copep:xanue
2 CraTucTuueckuy aHanvu3 | BapvallMOHHBIM M CTaTUCTUYECKUEe PSfibl
OJHOMEpPHOMU cy4yaliHOW | (TpyIIMPOBaHHbIN U UHTEPBA/IbHBIN).
BeJIUYMHBI Craructuueckue xapakrepuctuku CB. I'paduueckoe
rpe/CTaBjieHre CTaTUCTUYeCKUX XapakTepuctuk CB
(rucrorpamMma, IOJIMTOH, KyMyJISiTa ¥ OTUBA).
JvcriepCMOHHBIM aHaIU3.
3 CraTuctuueckuyi aHanu3 | KoppessiLMoHHbIN U perpecCMOHHBIN aHaIu3.
JIBYMEPHOU C/Ty4arHOU [TpoBepka cratucTuueckrx runotes. KosgduiyeHt
BeJINUUHBI Koppensiiuu, Kputepuid CTblO/IeHTa, METO/
HavMeHbIINX KBaJJpaToOB
4 OcHoBel T1aHupoBadust | OcHoBHbIe onpefiesieHys. OOBEKT UCCIeJOBaHus.
JKCIIepUMeHTa Ormpenenenvie gakropa. TpeboBaHus, IpeAbsIBIIsEMbIe
K (pakTOpam Mpu My1aHMPOBaHUH KCIIEPUMEHTA.
TpeboBaHUs K COBOKYITHOCTH (hakTOpOB. BrIOOD
Mozenu. [TonmMHoMHaIbHbIe MOZIe/In
5 ITnan nosHoOroO [TonHbIN QakTOPHBINM 5KcriepuMeHT. CocTaB
(dhakTopHOrO (dakTopoB. OrnpeiesieHre YPOBHEN W3MeHeHUsI
3KCIIepUMeHTa ¢dakTopoB. OnpesiesieHe UHTEPBaJIOB BapbUPOBaHUsI.
6 Peanuzaums noysHoOro ITpoBegenue 3kcriepuMenTa. OIMOKY MapaiebHbIX
¢daxTOpHOTO onbITOB. /lucnepcust napaMeTpa ONTUMU3ALUHU.
JKCIIepYMeHTa [TpoBepKa 0/IHOPOAHOCTH AUCIIEPCUIA.
7 O6paboTka pe3yabratoB | O6paboTKa pe3ynbTaToB 3KcriepuMeHTa. [IpoBepka
JKCIIepYMeHTa aZlekBaTHOCTU Mozienid. [IpoBepka 3HaUMMOCTH
K03 duiiveHTOB. [IpuHSTHE pellieHuit ocie
nocTpoeHust Mogenu. IHTepripeTaljusi pe3yJ/ibTaToB.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

4.4 IlepeueHb NPAaKTHYECKUX 3aHATHH

Yueonslii rog Ne 4

JlabopaTopHbix paboT He TIpelyCMOTPEHO

| Ne

| Tembl npakTHUecKHX (ceMHHAPCKHX) 3aHaATHIi | Ko/I1-BO aKajeMHYeCcKHX

4




yacoB

CraTtucThueCcKU aHa/iu3 OJHOMEePHON CyuaiiHOM

JKCTIepUMeHTa

1 1
Be/TMUKHBI

5 CraTucTUuecKuii aHanu3 IByMepHOM CilydaiHOoMi 1
Be/TMUMHBI

3 OCHOBBI TJIAHMPOBAHUS KCIIEPUMEHTA 1

4 CocraB/eHue 1J1aHa MoJHOro GakKTOPHOTO 1
JKCTIepuMeHTa

5 O6paboTka pe3y/bTaTOB IMOJTHOTO (haKTOPHOTO 9

4.5 CamocTrosTe/1bHasA padora

YueonsbIii rog Ne 3

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acosB
[ToaroroBka K NpakTUUeCKUM 3aHSITUSIM
1 20
(y1abopaTopHBIM paboTam)
2 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 14
YueOHbIi roj Ne 4
Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 [TogroroBka K 3auéTty 24
2 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 34

B xofie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIOJIb3YIOTCS C/leyIollie UHTEePaKTUBHbIe
MeTozbl 00yueHusi: [JucKyccust

5 IlepeueHb yueO0HO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCHUILTHHBI

5.1 MeToanuecKHe yKa3aHHs /1A 00yUaIOMUXCA M0 OCBOEHHIO JUCIHUILTHHBI

5.1.1 Meroauueckue yKa3aHHus /i 00yUYarOIUXCA M0 MPAKTHYECKHUM 3aHSATHAM

OO1mii IepeyeHb TIPAKTUYECKUX 3aHITHN

Paboueii mporpaMMoii JaHHOW AVCIUATUIMHBI TIPeAYCMOTPEHBI CIeAyIOIIre TPaKTHUeCKHe
3aHATHS Ha C/leyIoLl1e TeMBbI:

AU WN =

OcHOBBI CTaTUCTHYECKOTO aHanu3a (BBoaHOe 3aHsTHe).
CraTucTUUecKUid aHaau3 OJHOMEPHOW CTy4aliHOM BeJMUMHbI
CTaTuCTUUeCKUM aHa/Iu3 ABYMEPHOMW C/TyYaliHOM Be/TMYUHbI
OcCHOBBI TIJIAHMPOBAHUS IKCITIEPUMEHTA
CocraB/eHye m/aHa MoJHOro ()akKTOPHOT0 SKCIIepUMeHTa
O6paboTka pe3y/bTaTOB MOJHOTO ()aKTOPHOT'O KCIIepUMeHTa

YKa3zaHus 0 BBITOJTHEHUIO MPpaKTUYECKUX 3aHATHI

[MpakTrueckoe 3aHsiTie Nel. OCHOBBI CTaTUCTUUECKOTO aHaiu3a (BBogHoe 3aHsiTHe).
Lenb 3ausTHss. OOecreunTh 00YyJaroIUXCsi OCHOBHBIMU CBE/IEHUSIMH O CO/I€P>KaHUM
MPAKTUUECKUX 3aHATHH 10 AUCLIUILIMHE, O XO/le U TIopsiZike paboThl, 0 TpeOOBaHUAX K
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COJIep’KaHuI0, YPOBHIO U KaueCTBY MOATOTOBKH K KaXI0My IPAaKTUYeCKOMY 3aHSTHIO.
Xo[ 3aHATHS.

3HaKOMCTBO C COCTaBOM I'PyMIIbL.

[MperosiaBaTesb JOBOAUT A0 00YUarOIL[MXCsl OCHOBHBIMU CBeJIEHUsIMH O 11eJI U 3aJjauax
NIPaKTUYeCKUX 3aHATUM, COZlepKaHUM NPAaKTUYeCKUX 3aHATUM 110 JUCLIUIIVHE, O XOZe U
riopsifike paboThl, 0 TPeOOBaHUSIX K CO/lePKaHUI0, YPOBHIO 1 KaUeCTBY TMO/TOTOBKU K KaXKZOMY
MPaKTHUECKOMY 3aHSTHIO. TPOBOAUT UHCTPYKTAXK TI0 CAMOCTOSITe/TbHOM paboTe Mpy MOATOTOBKe
K TIPaKTHYeCKOMY 3aHSITHIO U TI0 TIOPSAKY ¥ TpeboBaHUsIM K 0(hOpPM/IEHHIO Pe3y/IbTaToB
NIPaKTUYeCKUX 3aHSATHM.

O3HakoM/IeHHe C TeMaMU NPaKTUYeCKUX 3aHSATH.

KopoTK#ii yCTHBIN OMPOC 00YyJaroLuXCsi /7151 OLJeHKH YCBOEHUS Tpe/[CTaB/IeHHON
VH(pOopMaL1H.

[ToctaHOBKa 3a/ja4 Ha C/efyrolllee 3aHATHe.

ITpakTnueckoe 3aHaTHe Ne 2. CTaTUCTUYECKUU aHaIU3 OJHOMEPHOU C/Ty4YalHOW Be/TMUVHBI
Lenb pabotsi: [TosyueHre HaualbHBIX HABLIKOB T10 BHITIOJTHEHUIO CTaTUCTUYECKOTO aHa/n3a
OJJHOMEpPHOU C/Ty4YalHOW Be/IMUVHBI.

3azanue. 119 COBOKYITHOCTH 3HAUEHHI CJlyuyaliHOW BeJIMYMHBI (COCTaB/I€HHOM CTY/I€HTOM IpU
MO/ITOTOBKE K 3aHSTUIO) Ha TIpakTUueckoMm 3aHsiTuu B cpefie [10 Excel (momyckaeTcs - B cpefie
MathCAD) cocTaBuTh OTYeT-TIporpaMMmy Jijisi IPOBe/leHrsl CTaTUCTUYECKOT0 aHaim3a, KoTopas
TIO3BOJINT:

MOCTPOUTDH BapUALIMOHHBIN, CTATUCTAYECKHE TPYIIMPOBAHHBIN U UHTEPBAJIbHbIE PSI/IbL;

MOCTPOUTH TMCTOIPaMMYy, MOJIATOH, KyMYJISITY, OTUBY;

orpe/ie/IMTh OTHOCUTE/IbHbIE YaCTOThI ITOC/IeJ0BaTeIbHOCTH;

oTpejie/IUTh: CpefiHee apudMmeTHyecKoe (110 BapUaLlMOHHOMY PsZly), Cpe/iHeB3BeLlleHHOe
(Mo rpynnupoBaHHOMY Psifly), MOAY, MeJlaHy, AUCIepCcHio (M0 TPYNIUPOBAaHHOMY PAAY);
cpeJHee KBaZipaThyeckoe OTKJIOHeHUe , K03 duleHT Bapyualuy;

paccurTaTh XapaKTepUCTUKU OMUCATeTbHOW CTaTUCTUKHU [i/IS1 3aJaHHOM
10C/Iel0BaTe/IbHOCTH C/TyYalHbIX Be/IMUVH;

ornpezennuThb BUA JuddepeHMaTbHOr0 3aK0Ha pacripe/ieieHyst ClTy4YaliHOM Be/TMUMHBI.
Xog, 3aHATHS.

[TpoBefeHMe MPOBEPKU MOATOTOBIEHHOCTH K 3aHATHIO (TIPOBEPSIeTCS Hanure
NoATroTOB/IeHHOW B paMKax CPC COBOKYITHOCTH C/TyYaliHBIX BeJTMYMH B 00/1aCTH HehTerazoBoro
Jiena).

Cocras/ieHue oruerta-rporpammsl Ha I1K.

[pencraBneHve pe3yibTaTOB PabOTHI HAa 3aHATHU MPeIBAPUTETILHOTO MPOTOKOJIA T10
pe3ysibTaTtaM paboOThI Ha 3aHATHH.

TpeboBaHUsi K OTUETY-TIpOrpaMmMe.

B xope 3aHATHA KaXXAbIM CTyZleHT cocTasisieT Ha [1IK oTyere-nporpaMmy o Teme 3aHATHSA.
OrtueT-niporpamma rpe/ictasssier coboi ¢aiis, chopMrpoBaHHbIH B cpejie mporpaMmel Excel, u
COZIeP)KUT OJHOBPEMEHHO OTYeT O BBITIOJIHEHHOW paboTe Ha 3aHSTHUH, KOTOPBIN 0()OpMIISieTCs B
cootBetcTBUM C TpeboBanussmu CTO MpI'TY 005-2015, a B pacueTHbIX GopMyiax,
TIpYBe/IeHHBIX B 0TUeTe, C()OPMUPOBAHBI [IPOrPaMMbl, BHITIOHSOLIME pacUueThl.

[TprMepHBI MOPSIAOK BBINO/IHEHUST PabOTHI.

CdopmupoBaTth BEIOOPKY U3 reHepa/bHYI0 COBOKYITHOCTh 3HaUeHUH C/TyuaiiHOM
BeJIMUMHBI.

VcxopHpIM MaTepranoM it CTaTUCTUYeCKOT 0 UCC/IeZIOBAHNS CIIYKUT COBOKYITHOCTB U3 N
Hab/roieHnH, KOTopasi MOKeT ObITh U3BJIeueHa U3 elile H6osibiieil COBOKymHOCTHA N, Ha3bIBaeMOi
reHepasbHOM.

ITpumep. OOi1iee urcio HAOMIOeHUN - reHepasibHasi COBOKYITHOCTh C/TyYalHBIX BeJIMUUH
cocrasiseT N = 2000.



OcHOBOI1 TI0OBIX BBIBOZIOB O BEPOSITHOCTHBIX CBOMCTBAX IeHepanbHOW COBOKYITHOCTH X, T.€.
CTaTUCTUYECKUX BBIBOJIOB, SIBJISIETCS BLIDOPOUHBIN METO/I, CYyTh KOTOPOT'O 3aK/TF0YaeTCsi B TOM,
YTO CBOMCTBA C/IyYalHOW BeJIMUMHBI X YCTaHAB/IMBAKOTCS MyTeM U3yUYeHUsl TeX )Ke CBOMCTB Ha
C/lyyaiiHol BbIOODKe U TeHepabHON COBOKYITHOCTH.

[Tpumep. n = 100.

3amnucartb BbIOOPKY (110 Ha3HaUEHHOMY TIPH3HAKY) B (TIPOU3BOIBHOMN
T10C/1e/J0BaTeIbHOCTH) MOC/Ie[,0BaTe/IbHOCTH 3HAUeHUH.
Kaxkgoe 3HaueHue rcciaefyemMoi BeMurHbI Xi (0 = 1 ... n) Ha3bIBalOTCSl BApUAHTaMU
[Tpumep. VimeeTcs BEIOOPKa 3HaUeHUI MeXaHUYeCKOW CKOPOCTH OypeHust vM KopoHkoi M4/111-
59 B TpelMHOBATHIX U abpa3uBHbIX Topoax X — XI kareropuii o 6ypumoctu (Tabamiia 1).

Tabmumua 1 — [TpumMep BbIOOPKHU CyTydaliHBIX BeJTMUMH

0,67 0,70 0,75 0,72 0,71 0,80 0,78 0,77 0,71 0,74
0,78 0,68 085 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
0,69 0,76 0,79 0,73 0,78 0,73 0,75 0,76 0,77 0,75
0,0 0,82 085 080 0,72 0,77 0,79 083 0,77 0,75
082 0,71 085 0,78 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
0,69 o081 081 o076 0,78 0,72 0,71 0,83 0,73 0,77

3 IocTpouTh BapUallMOHHBIN DS,

BapuanyoHHBIi psf - oc/aej0BaTebHOCTb, 3alIMCaHHAs B OIpe/ie/IeHHOM (HamprMep,
BO3pacTarollieM) NopsiKe.

[Tpumep. BapraiioHHBIM PsZIOM 7151 BBIOOPKH, TTPUBeZEHHOM B Tabmmiie 1, CIy>KuT
TI0C/Ie/JOBaTeIbHOCTb 3HaUeHHH MeXxaHUuecko ckopoctu Oypenus, m/dac (Tabsuiia 2).

Tabmumua 2 — [IpuMep BapUaLIMOHHOTO 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
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

ONOUT A WN -



BbruncimmTe XapakTepruCTUKYA BapUALiMOHHOTO psifia

MuHuManbHOe 3HaueHre BapUallMOHHOIO psiZia Xxmin = __

MakcrManbHOe 3HaueHue psiia xmax =

Pa3mMax BbiOOpKM R = xmax - xmin = .

[TocTpouTh CTaTUCTUYECKUU TPYNITUPOBAHHBIN PSJ]

CraThCcTHUeCKUM psiZioM (pacripesiesieHreM) BbIOOPKY - TepeueHb BapUAaHT U COOTBETCTBYHOILIHX
VM 4aCTOT W/ OTHOCHUTE/IbHBIX YaCTOT.

B Tabsmiie mprBe/ieH IpyUMep CTaTUCTUUeCKOTo IPYTIHPOBAaHHOTO Psifia, TTIOCTPOEHHOTO T10
TIPU3HAKY COBIaZleHUs 3HaUeHUM CJIy4aliHOM BeJTMYMHBI.

Tabmwia 3 — [TpyMep CTaTUCTUUECKOTO IPYTIITMPOBAHHOTO Psijia

MexaHuueckasi CKOpocTh Oypenus, xi v/u 0,67 0,68 0,69 0,70 0,71 0,72 0,73
0,74

AGcosroTHast YacTOTa COBMAZIeHUH, Nni 1 1 2 2 6 5 6 7

[TocTpoUTh CTaTUCTUUECKWI MHTEPBa/IbHBIN DS,

CraTucTHUeCKrii UHTepBa/IbHbIN Psifl - COBOKYIHOCTb CepeJjuH MHTepBaioB U
COOTBETCTBYIOLLIMX UM 4acTOT nk.

CraTucTHueCKrii UHTepBa/IbHbIN Psifl UCIO/b3YeTCs MPeUMYILIeCTBEHHO IIPU aHa/lv3e BUJa
pacripe/iesieHusi CTy4alHbIX BeJIMUMH 10 JaHHBIM HaO/TH0/IeHUH, KOT/Jja COBMA/JatoIMX 3HauUeHU
MOJKET U He OBITb.

[1715 TOCTpOeHUsI CTaTUCTUYeCKOT0 MHTePBA/IbHOTO Psifia He0OX0AUMO Criefytoliiee.

BrIOpaTh uKCI0 NHTEPBAJIOB.

Bri60op urcia MHTEepBaJIOB 3aBUCHT OT pa3Maxa M o6beMa BbIOODKH.

Yuicsio MHTEpBaIoOB IPYIITUPOBKY BEIOMpaeTcsi 0ObIYHO He MeHee MSATH U He Oostee 15.

ITpu BeiOOpKe n = 200-300 u HGosee uKMC/I0O UHTEPBAIOB PEKOMEH/IYIOT Opath B ripesiesiax ot 10
no 20.

CrnenyeT yuMTbIBaThb, UTO MU OOBIIOM YKC/Ie MHTePBaJIOB KapTHHA pacIipe/ieieHust
VCKaKaeTCs C/Ty9alfHbIMU 3UT3araMu 4acToT, @ TIPU C/IMIIIKOM MajioM XapaKTepHbIe 0COOeHHOCTH
pacripe/iesieHus1 Oy4YaeTcsl CJIMIIKOM CIia)KeHHOM

Bosiee TOUHO MOXKHO OMpezie/IMTh YUC/I0 UHTEPBA/IOB UCXO/Is U3 KOIMYeCTBa 3/IEMEHTOB
COBOKYITHOCTH N, YMCJIO K/1aCcCOB K omnpezienisroT 1o popmyJsiaM (C OKpPYIJIeHHEeM IO 1IeJI0r0):
npu 50 <n<200 k=3,332'1g(m +1);

npu n> 200 k=

Hanpuwmep, g1 m = 50 Mo)KHO npuHATH k= 7.

Onpefenuthb pasmax (IIMPUHY) UHTEpBaJa.

[ITyprHa WHTEpBasOB OINPAaBJSAIOTCS 10 (PopMyJie:

rt = R/t + At,,

rje - R —pa3max BapHallMOHHOTO psifia;

t — KO/IMUeCTBO MHTEPBAJIOB;

A — Manas BeJIMUMHa, M03BOJISIOLIAsl UCK/IFOUUT [TOBTOP I'PaHUL] MUHTEPBaJIOB.

OnpefennTh 3HaUeHUs JIEBOM U NTPABOU IPAHHUL] UHTEPBAJIOB.

['paHuLibl MHTEPBA/IOB PaCCUUTHIBAOTCS MO (hOpMYyIe:

X_(i+1)=X_i+r,

rae Xi-aTo i-oe 3HaUeHHe C/y4YailiHOM BeJIMUMHBI; I-pa3Max UHTepBasa

Eciu 3HaueHus rpaHuL] MHTepBasa U 3HaueHUs UCcielyeMoy C/lyuyaiiHOM BeJIMUMHBI COBMAZJAtoT,
5TO 3HaueHue C/leflyeT OTHEeCTH K IPaBOMy MHTepBaiy.

BbruncinTh cpejiHee 3HaueHWe UHTepBasa 1o popmyie:

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

BbIUNC/IMTE OTHOCUTE/IBHYHO YaCTOTY



OTHoOIIIeHHUs YacTOT K 00beMy BbIOODKH N HAa3bIBAIOTCS OTHOCUTETBHBIMU YacToTaMu Wi U
BBIUMCJISIETCS TI0 (popMmyJie:

Wi = ni/n,

rje ni-—uacTora; n = Yni — 00beM BEIOOPKHU.

CocTaBuTh Tab/MUILy CO CTaTUCTUUYECKUM UHTEPBATbHBIM PSIZIOM
[Tpumep. iHTEpBa/bHBIN psif Tpe/iCTaB/eH Tabumiel Buja (Tabviia 4).

Tabmwiia 4 — [TpyuMep CTaTUCTHUECKOTO WHTEPBAILHOTO Psifia
NHuTtepBan I'panurbl unTepBana ['panulibl uHTepBana ['paHulibl MHTepBaia ['paHulibl
vHTepBaja  I'paHuLibl UHTepBaa
1 1 1 1 1 1 1 1 1 I
2364 2426 2426 2489 2489 2551 2551 2613 2613 2675
Cpennee 3Hau. CB 2394 2463 2520 2582 2642
Yacrora 11 15 12 10 17
OTHoCuTeNbHAs YacToTa 0,121 0,165 0,132 0,110 0,187

[IpoBepuThL NpaBUABHOCTD OMpe/ie/IeH|s] OTHOCUTE/TbHBIX YaCTOT
5151 mpoBepKy He0OXOAMMO CYMMHPOBATh OTHOCHUTE/IbHBIE UaCTOTHI:
YWi=1
Ecm cymma Bcex yacToT He OyZieT paBHa eIMHULIBL, O [IOMTyI[eHa OIMOKa B OTpeZie/ieHHu
3HaueHMI YaCTOT WIA OTHOCUTE/IbHBIX YaCcTOT.
ITpumep.
W= 0,1+0,2+0,25+0,3+0,15 = 1.
[TocTpouTh CTaTUCTUUECKHUE JUarPaMMBbl.
15 HarnsgJHOCTH CTaTUCTAYECKUE PsJbI TIPe/ICTaB/IsIIOT rpadMKaMy: TUCTOrpaMMa, T0JIMIOH,
KyMYy/ISITa; OTMBa.
I'ucrorpamma rpe/icTaBsisieT co60ii CTOJIOMKOBYIO [UarpaMMy uacToT.
I[To ropr30HTAIBLHOM OCH [UarpaMMBbl OTK/Ia/IbIBAIOT U3MepeHHbIe 3HaueHHs 13 Habopa JaHHbIX,
10 BepTUKaIbHOW — YaCTOTY BCTPEYAEMOCTU 3TUX 3HAUEHUIA.
BbicoTa KaXkzoro ctosid1ia moka3piBaeT yacToOTy (KOTMUECTBO) 3HaUeHUi U3 Habopa JJaHHBIX,
TIPUHA/JIEXKAIUX COOTBETCTBYIOIeMY UHTepBasly, paBHOMY LIMPHHE 3TOTr0 CTO/IOLIA.
Bu3yanbHbIl aHa/IM3 THCTOrpaMM I103BOJIsSIeT BbISIBUTh XapaKTep pacripeesieHusi JaHHbIX U
OTBETUTH Ha CJIelyIOll1e 111eCTb BOIIPOCOB:

Kakue 3HaueHMsI TUIMAYHBI /17151 3aJaHHOT0 Habopa aHHbIX?

Kak pasnuyarorcsi Mexxay coboii 3HaueHUs (Auara3oH 3HaueHui)?

CKOHLIEHTPUPOBaHbI /1 [JAHHbIe BOKPYT HEKOTOPOT'0 TUITMUHOIO 3HAUeHus?

Kakoli xapakTep vMeeT 3Ta KOHL|eHTpaLYsl JaHHbIX? B yacTHOCTH, OZIMHAKOB /TN
XapakKTep «3aTyXaHHWs» AJIs1 Ma/bIX U OOJIBIIMX 3HAUeHHUH /IaHHbIX ?

EcTtb v B 3aiaHHOM Habope Takue 3HaueHHsi, KOTOpPbIe CUJTbHO OT/IMYAOTCS OT
OCTaJIbHBIX U TPeOYIOT crielaIbHON 00paboTKu (BEIOPOCHI)?

MO>KHO /i CKa3aTb, UTO B L[eJIOM 3TO OJHOPOJHbIN HaOOp UM OTUET/IMBO HabJIFOAaeTCst
Ha/lnyue TPYIII, KOTOpble HaJl0 aHA/IM3MPOBaTh OT/eIbHO?
Heo6xo0/1M0 1OCTPOUTH 110 4 [UarpaMMbl Jjisi CTaTUCTUUECKOT0 IPYMITMPOBAaHHOTO Psifia U /ISt
CTaTUCTUYECKOT'0 MHTEPBA/IbHOIO PsA/a.
BbIunc/uTh XapakTepuCTUKU (CTaTUCTUKU) CTyYaliHOM BeJIMUYMHbI
Onpepenuts cpepHee 3HaueHue CB.
CpezHee apudmMeTHUeCKOe 3HaUeHWe OTpe/ie/isieTcs Torja, Korja Bce BapyuaHThl (3HaueHust CB)
MMEIOT O/IHY U TY ’Ke 4acTOTy, PaBHYIO e[JuHMLIe (HeT OZMHaKOBbIX 3HaueHUi CB), uto
XapaKTepHO /IJisi MaJIbIX BBIOOPOK, 10 popmysie



Ornpenenuts cpefiHeB3BellleHHOe 3HaueHue CB.
Ecyiu BapuaHTBhI IMEIOT pa3/IMuHbie YaCTOThl, UTO XapaKTepHO Aisi 60JbIINX BEIOOPOK, TO
pacCcuMThIBAIOT CpeJiHee B3BelllaHHOe 3HaueHWe CB 1o cnepytoieit hopmyie:

Ornpepenurs MOAYy.

CnoBo «Mopa», CcoriiacHO TOJIKOBBIM CJIOBapsiM O3HauyaeT «TUITAYHOCTb».

Mo/1a — 3HaueHHe BO MHOKECTBe Hab/I0/leH i, KOTOpoe BCTpedaeTcst Hauboiee YacTo, T.e. 3TO
HaunboJsiee BeposiTHOe 3HaUeHHe CTydyaiiHol BenmuuHbl. (CyllleCcTByeT pyroe ornpeziesieHue -
Mopoit m0 Ha3bIBalOT BAPHAHTY, KOTOPasi IMeeT HauOOJIbIIYI0 YacTOTY, T.e. COOTBETCTBYeT
BepIlMHe paclpesiesieHus]).

Bri6opounoii mozoit MO Ha3bIBaeTcst 31eMeHT BEIOOPKH, UMEIOLNI HalOOJIBIIYI0 YacTOTY.
1711 TPYTITUPOBAHHOTO psifia MOJIoM siB/sieTcsi 3HaueHre CB ¢ HauboJibIleli yacTOTOM.

VHOTrja B COBOKYITHOCTH BCTpeyaeTcs Oosee ueM offHa MoZa

(Haripumep, 6, 2,6,6,8,9,9,9, 10; moga 6yzer paBHa 6 1 9). B 3TOM ciyuae MOXXHO CKa3athb,
YTO COBOKYITHOCTb MYJ/IbTUMO/A/IbHA.

Kak ripaBusio, My/IbTHMO/]a/IbHOCTh YKa3bIBaeT Ha TO, UTO HAabOp /laHHBIX He TIOAUNHSIeTCs
HOpPMaJ/IbHOMY pacripe/ie/ieHHIO.

1151 nHTepBanbHOTO psiZia MOJa OTpeie/sieTcs 1o GopMmyJie:

rge XMo — neBasi TpaHMLIa MOJla/IbHOT'O MHTepBasia; hMo — fi/iMHa MoJja/IbHOT'O MHTEpBaJia;
fMo — 1 — uacToTta npemozansHOro UHTepBana; fMo — yacToTa MozaibHOTO UHTepBaia, fMo
+ 1 — yacToTa noc/1eMo/laIbHOTO UHTEepBasa.

5.1.2 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

1. [TepeueHb BHIOB CAaMOCTOSITE/TLHBIX Pab0T

Paboueii mporpaMMoi JUCLIMIIUHBI TIPeyCMOTPeHa C/IeAyIOIIe BUIbl CAMOCTOSITe/TbHOM

paboTh:

Cemectp Ne8

1 [ToaroToBKa K MpakKTUYECKUM 3aHATHSIM.

2 OdopmiieHre OTYETOB 0 pe3yJibTaTaM MPAaKTUYeCKUX paboT.

3 [ToaroroBka K 3ayeTy.

2. MeToauueckurie peKOMeH/lally 110 BLITIOJTHEHUIO KaXK/I0T0 BUA CaMOCTOSITeTbHOM
paboThi

2.1. HO'Z[I’OTOBKa K TIPAKTHY€CKHUM 3dHATHUAM

[Mpaktrueckoe 3aHsiTie Nel. OCHOBBI CTaTUCTUUECKOTO aHaiu3a (BBogHoe 3aHsiTHe).
171 maHHOTO 3aHSATHS CaMOCTOsITe/TbHast paboTa He TIPelyCMOTPeHa, T.K. OH SIBJISIETCS TIEPBBIM U
YCTaHOBOYHBIM.

[TpakTuueckoe 3aHsATHe Ne 2. CTaTUCTUYECKUM aHaIU3 OJJHOMEPHOU C/TyuaiiHOW Be/TMUMHBI
Lenb paboTel: @opMHUPOBaHUE MTOC/IEA0BAaTETLHOCTH 3HAUEHUH C/TyuyaliHON BeJTMUMHBI J1J1s1
TPOBe/|eHUs] CTaTUCTUYECKOT0 aHain3a OJHOMEPHOW ClTy4aliHOW Be/TUUWHBI.

3ajjaHue.

1. OmnpesieUTh CJIyYaliHYIO BeTMUMHY, COZlepKaTe/TbHOe OMHUCaHe KOTOPOW OTHOCUTCS
KaTeropusiM He)Tera3oBOro MpoM3BO/ICTBA.
2. Iyt chopMUpoOBaHHOM C/TyuaitHON BeJIMUMHBI pa3paboTaTh MOC/Ie/[0BaTeTbHOCTD
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CTydaiiHbIX BesmmumrH. OOI1ee urc/io 3HaueHre 0/DKHO ObITh He MeHee 80..100 equHUII.
YucnoBble 3HaUeHUs1 10JKHBI ObITh peasbHbIMU, a He TIPOU3BOJIbHBIMM.

TpeboBaHus K MOATOTOB/IEHHBIM MaTepHasiaM.

Heo6xoaumo B I1O Excel coctaBuTh Tabuily co 3HaU€HUSIMU CTydaliHOW BeJTMYUHBI.
[TpumepHBI BUA Tako# TabMLBI TTOKa3aH Ha PUCYHKe 1.

Pa3paboTaHHble [jaHHbIE JO/DKHBI ObITh MOArOTOBJIEHBI B BU/e daiisa, MpUcriocobieHHoro JJ1s
paboThI Ha MPAaKTUYECKOM 3aHSITHH.

[TpakTnueckoe 3aHsTHe Ne3. CTaTUCTUYECKUI aHAIU3 ABYMEPHOW C/TyYallHOM Be/TMUMHBI.
Lless paboter: IToaroToBKa 3HaU€HUH BTOPOU C/TyYailiHOW BeJTUUMHBI.

Pucynok 1 — I[IpuMepHbIii BUJ, UCXOAHBIX AaHHBIX /1JIs1 IPAKTAUeCKOro 3afaHus Nel

3ajaHue.

1. OnpegennTts BTOPYIO C/Iy4aliHYI0 BeJIMUMHY, COZlepyKaTelbHOe OMKCaHue KOTOPOM Takxke
OTHOCHTCS KaTeropusiM He)Tera3oBoro NpoM3BO/CTBaA.

2. st chopMHUPOBaHHOM BTOPO# CTydaiiHOM BeIMUMHBI pa3paboTaTk 1Moc/ie[0BaTe/IbHOCTh
3HayeHWH cyyaiiHbIX BenunH. OOIriee yKc/Io0 3HauUeHue Jo/DKHO ObITh He MeHee 80..100
equHAL]. UKC/I0BbIe 3HAUeHUS JOJDKHBI OBITh peanbHBIMH, a He TIPOM3BOJIbHBIMHU.

TpeboBaHUs K MMOAr0OTOB/IEHHBIM MaTepraaM.

1. Heo6xoaumo B 10O Excel coctaBuTh Tabmuily o 3HAUEHUSIMH CJTy4aiHOW BeJTMUHHBI.
[TpyMepHBI BUJ| TAKOW TaOJMILIBI TTOKA3aH Ha PUCYHKe 2.

PucyHok 2 — [IpuMepHbIi BUJ, UCXOJHBIX aHHBIX [1JIs1 TPAKTAYECKOro 3afaHus Ne2

Pa3paboTaHHbIe [JaHHBIE [JO/DKHBI OBITH MOATOTOBJIEHBI B BU/Ie (aiisia, TPUCIIOCOOIeHHOTO [IIst
paboThl Ha MPAaKTUYECKOM 3aHSITHUU.

[Ipaktrueckoe 3aHsTHe Ne 4. OCHOBBI [JIaHUPOBaHUSA IKCIleprMeHTa U [IpakTrueckoe 3aHsTHe
Ne 5. CocTaBsieHHe T1aHa MMOJIHOTO ()aKTOPHOT'O SKCIIepUMeHTa.
Lenb pabotsi: [ToArOTOBUTE MaKeT JAaHHBIX [I7IsI IPOBE/IeHUS 3aHSTHSI.

3azanue.

1. 3aziaTh (PyHKLIMIO OTK/IMKA, UMelollee pealuCTUYHOe CoZlepykaHue B 061acTu
He(TerasoBoro jerna.

2. 3ajaTh 4 peaMCTUUHBIE (DAKTOPBI, OT KOTOPbIX 3aBUCUT (DYHKLIMS OTK/IUKA.

3. 3aziaTh MakKCMMaabHOE U MUHMMaJIbHOE 3HauUeHUs KaK0ro akTopa.

4. 3ajaTh peanvCTAYHbIE 3HAUEHUS Lie/ieBOW (DYHKLIMH, KOTOPble COOTBETCTBYIOT I/IaHy
5KCIIepUMeHTa (TIpY 3TOM MOJe/INPYeTCsl SKCIIePUMEHT).

5. 3ajaTh MOBTOPHBIE 3HaUeHUs 1]e/1eBOM (YHKLMM (He MeHee 4-X TTOBTOPHbIX 3HaUeHU)

(Tipu 3TOM MO/JeupyeTcs IpoBefieHre 4-X MOBTOPHBIX OIbITa IOCTPOYHO 10 I/IaHy
5KCIIepUMeHTa).

TpeboBaHus K MOATOTOB/IEHHBIM MaTepHasiaM.

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

PucyHok 3 — [IpyuMepHbIii BUZ, ON1caHusi PYHKLUM OTK/IMKA U JAKTOPOB, OT KOTOPBIX 3aBUCUT
3Ta PyHKLUS
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PucyHok 4 — [IpyMepHbIi BUZ, pe3yJ/ibTaTOB SKCIIepUMEeHTa

Pa3paboTaHHbIe [JaHHBIE [JO/DKHBI OBITH MOATOTOBJIEHBI B BU/Ie (aiisia, TPUCIIOCOOIeHHOTO [IIst
paboThl Ha MPAaKTUYECKOM 3aHSITHUU.

[MTpakTrueckoe 3aHsTre Ne 6. O6paboTKa pe3ybTaToB MOMHOTO (PaKTOPHOTO SKCIIePUMEHTA.
Lenb pabotsl: [TogroTOBKa BCeX JAHHBIX, MO/TyUeHHbIX Ha MPebIYLIUX 3aHATUIX U
HeoOXOAMMBIX 711 00pabOTKY pe3y/bTaToB SKCIIePUMEHTa.

3agaHue.

1. [MToproroBuTk B iporpamme Excel pe3ynbTarel sKcriepumeHTa it 00paboTKH, KOTopast
Oy/eT MPOBOAUTHLCS Ha TTPAKTUUYECKOM 3aHSTHH.

TpeboBaHus K NMOJATOTOB/IEHHBIM MaTepHasiaM.

Heo6xoaumo B I1O Excel coctaButh Tabnuily yka3aHueMm HeoOXOAUMBIX IaHHBIX. [IprMepHbIit
BU/I TaOJ/IKI] TTOKA3aH Ha PUCYHKe 3 U 4.

[Tepen mpakTUUeCKH 3aHATHEM BBITIOIHSAETCS ITPOBEPKA K MOATOTOB/IEHHOCTH K 3aHSATHIO B
¢dopme ycTHOTO orpoca (MPOBOAUTCSI BLIDOPOYHO 10 TeOPeTUUECKHUM BOIPOCAM TeM Tiepe/
3aHsTHeM). OOyyJaroyecs BICTYTIAIOT C COOOIIEHHSIMU TI0 TeMe 3aHSTHS, C JOTIOTHEHUSIMH,
OTBeYaroT Ha BONPOCHI rperoziaBaresns. OLjeHMBaeTCsl ypOBeHb IOIOTOBKM I10 TeMe B paMKax
CPC, cioco6HOCTh CHUCTEMHO U JIOTUYHO M3/1araTh MaTepHaJl, aHa/JM3upoBaTh, (HOpMy/TUPOBaTh
COOCTBEHHYIO MO3ULINI0, OTBEYATh Ha JIOTIOJIHUTE/IbHbIe BOTIPOCHI.

ITepeueHb pUMepHBIX BOIIPOCOB IPUBEZEHBI HIKE.

OCHOBBI CTAaTUCTUUECKOTO aHa/IN3a.

1. IIpegmeTHast 06/1aCTh CTATUCTUYECKON HAYKH.

2. Bo3HUKHOBeHMe CTaTUCTUKY KaK HayKu

3. IloHsTHE O CTAaTUCTUUECKOM MeTo/ie

5. TToHsiThe 0 cTaTUCTUUECKOM Hab/roieHun

7. Knaccudwukanys v TpynmnMpoBKa Kak MeToZ, 00paboTKM 1 aHa/iv3a repBUYHOM
CTaTUCTHUYEeCKOW MH(pOpMaLMr

9. Bugp! rpynmupoBok. CtaTuctuueckas Tabmumia

10. TTonsaTHe abcomoTHOrO NOKa3aTess. Buzibl abCOMIOTHBIX MOKa3aTtesei

11. OTHOCUTe/IBHBIE TT0Ka3aTeu. MIX poJib U TUIIO/IOrUs

12. Tlonsitvie cpeHe BemuuHbl. O6/1aCTh IPUMEHEHUsI CPeJHUX BeJIMUUH B CTaTUCTUUECKOM
VICCIe[JOBaHUH

13. Bujpl cpeiHUX BeJIMUMH U METO/IbI MX pacueTa

14. CTpyKTypHBIe XapaKTepHUCTUKH BHIOOPOYHOM COBOKYITHOCTA. Mo/ja ¥ MeJjfiaHa

15. CpegHue cTerneHHbIe XapaKTePUCTUKK BbIOOPOYHOM COBOKYITHOCTH

16. TTonsaTre Bapuaruu. Pa3max BeIOOpKU

17. Ilonsitve Bapuanmu. CpefiHee TMHENHOE OTK/IOHEHKE

18. Ilouatue Bapuaumu. [Jucnepcus

19. [Jucriepcus ¥ cpefiHee KBaJpaTUueCcKoe OTK/IOHeHUe

21. BpeMeHHbIe psfibI B CTATUCTUYECKUX HAOMIOAEHUSIX.

24. CyuiHoCTb KOppessSiLMOHHON CBSI3U

28. IloHsATHE O JAHHBIX B FeHepaTbHOW COBOKYITHOCTH.

29. Cratuctrueckue rpadyKy U AuarpaMMbl

30. OCHOBHBIE IOHATUS perpecCUOHHOIO aHaIu3a.

2 OCHOBBI VIAHWPOBAHKS IKCIIEPUMEHTa

B uem cyTb nyiaHMpOBaHUs SKCIIepPUMeHTa
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. Pasznmmune HayyHOro U MPOMBILLJIEHHOI'O SKCIIepUMeHTa

. OCHOBHBIe BH/IbI 33/ja4, pellaeMbIX B [JIaHUPOBAHUM SKCIIePUMeHTa

. [loHATHe I/1aHA KCIIepUMeHTa, MaTPULib] [IJIAaHUPOBAHUSA, CIIeKTpa IlaHa

. DTarnsl [JIaHMPOBAHUS JKCIIepYMeHTa

. OCHOBHBI€E KOHLIEILIMY COBPEMEHHOI0 MOAX0/a K OpraHu3ariuy SKCrepumMeHTa

. [NousTHe dakropa. TpeboBaHusi K hakTOopam

. OTK/IMK cucTeMsl, IapaMeTp ONTUMU3aLIUU

. Uem OT/IMYarOTCS NaCCUBHbBIE Y aKTUBHBIE SKCIIePUMEHTHI

10. Uem xapakTepu3yeTcst 00beKT vcciefoBanusi? [laiite ornpesesneHre GaKTOPHOMY
TIPOCTPaHCTBY.

11. YUro obpa3yeT myiaH 3KCriepuMeHTa?

12. Yto Ha3bIBaeTCs CIEeKTPOM I/IaHa?

13. Yto Takoe perpecCUOHHBLIE [TI0JIMHOMBI U I/le OHU IIPUMEHSIIOTCS;

14. TlepeuricivTe yCa0BUsi HeOOXOAMMBIe [jisl oripeiesieHus1 K03 QULMEeHTOB perpeccuu;
15. TIponiegypa oripefiesieHust IOKaabHOW 00/1aCcTH (JaKTOPHOTO ITPOCTPAHCTBA

16. Uto Ha3bIBaeTCs MOJTHBIM (PAKTOPHBIM 3KCIIEPUMEHTOM

17. IIpremMsl IOCTpOeHUA MaTpULibl I/1IaHUpoBaHus [1DD

19. 3auem B MaTpuLly Iy1laHMpOBaHUs BBOJAT X007

23. OnuimTe n1aH HaX0XX/eHWs MOCTPOUHOM JUCTIEPCUU BBIXOJHOW BEeJIMUMHBI

24. J1ns uero Hy>KHO pacueTHoe 3HaueHue Ko3pduipeHta KoxpsHa v Kak OH HaXOJUTCS;
25. Uto Takoe kpurepuii CTbIOZIEHTa U TZje OH UCIIO/Ib3YeTCs;

26. [1ns1 uero oLleHMBAaOT, HACKO/IBKO OT/IMYAKOTCS CpeZiHYe 3HaueHUs1 Yi BBIXOJHOM BeTMUMHBI,
TMOJIyYeHHOM B TOUKax (hakTOpPHOI'0 TIPOCTPAHCTBA, U 3HAUeHHs Yi, [IOy4eHHOr0 U3 YpaBHeHHs!
perpeccuy B TeX ke ToYKax (pakTopHOro rnpocTpaHcTBa. Yem omnpepensiercs: F- kpurepuii
duiepa U Kak ero IpuMeHsoT.

OO UT kA WDN

2.2. O(bOprIEHI/Ie OTUETHBIX MaTe€PHAJIOB I10 Pe3y/IbTdTdM IIPAKTUUYECKOT'O 3dHATHUA

[IpakTrueckue 3aHaTHs Ne2-6.
Lless paboter: OKOHUaTeTbHOE 0OPMIEHHE OTUETHBIX MaTepHasIoB 10 KaXK10i paboTe.
3ajaHue.

1. ITo Kaxkzoii paboTe MOATOTOBUTE OTUET MPOTrpaMMy B cpefie TiporpaMmbl Excel.

2. [To pabotam 2 u 3 opopMUTE OTUeT B cpejie mporpammbl Word . TToroTOB/I€HHBIM OTUeT
pacreyaraTh ¥ OATOTOBUTH K 3alljUTe.

3. I[To paboram 4-6 K 3a1ure Mpe/iCTaBUTh OTUET MPOrpamMMy B 37IEKTPOHHOM BU/E.

4. OnekTpoHHbIe Gopmbl 0TUeTOB (Kak B Excel u B Word) mpeobpa3oBaTsb B popMaT
«*.pdf».

5. Bce ¢aitsibl 3arpy3uTh B COOTBETCTBYIOLIYIO MANKYy B INUHOM KaOHHeTe CTyZeHTa U

obecrieunTsb ZOCTYII Tpero/iaBaresis K OTUYeTHBIM (haiiiam.

TpeboBaHus K OTUETHBIM MaTepHasIaM.

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

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

Bce pacuets! opopmsitoTcst B popmate Gopmy Excel.

ITo pe3y/ibTdaTaM IIPAKTHYECKHUX pa60T OQ)OPMHHIOTCSI TPU OTUETA:

1) CraTuCTUUeCKnY aHalin3 OZHOMEePHOM C/Iy4aliHOM BeJIMYMHBI.
2) CraTUCTUUECKWI aHa/ln3 JBYMEPHOM C/TyuyaliHOW BeJIMUMHBI.
3) [TnaHa nosHOro (haKTOPHOT0 KCTIepUMeHTa.
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[IpumepHbI BUJ, OTUETHBIX MaTepPUAaJIOB MPYBe/ieH B IPUIOKEHUHU A HaCTOSALLMX MEeTOAUYECKUX
yKa3aHHWH.

OtueT odopmisieTcsl B COOTBeTCTBUH C TpeboBaHusmu ctadapta CTO UpI'TY 005-2015, Ho B
nporpamme Excel.

Bce pacuets! opopmsitorcs B popmate hopmyn Excel.

Kakapiii oTueT rnpezcTaB/isieTcsl Ha MPOBEPKY IO COZlep>KaHHUI0 U IO MPaBUIbHOCTH
otopmrenusi. [Tocsie mpoBepky oTyeTa MPOM3BOAWTCS 3alLKTa OTUETA N0 KOHTPOIbHBIM
BOIIPOCaM.

OCHOBHBIMM BOIIPOCAMU SIBJISIFOTCS C/Ie[yOIIHe:

1. Yro 03HauaeT TOT WIKM UHOM TePMUH 110 TeMe PabOThl, U3/I0’KeHHbIN B OTUeTe.

2. 3aueM U Kak BBIITOHAETCS OCHOBHBIE ITPOLie/lypbl CTaTUCTUUECKOI 0 aHa/ln3a,
TJIaHUPOBaHUS JKCIIepuMeHTa, 00pabOTKM U MHTeprpeTaly pe3yibTaToB SKCIIepUMeHTa.

Kpurepuu olieHKu:

Kakziplif OTUeT 1 ero 3alura OLIeHUBAIOTCS 10 ABYX0a/UIbHOU cHCcTeMe (3aueT-He3aueT).
3auTeHo He 3auteno

OTueT BBITIO/IHEH B TIOJTHOM 00beMe 1 B COOTBETCTBHUM C TPeOOBaHUSIMU KakK T10 CO/IePyKaHULO,
TaK ¥ 10 O()OPMJIEHHIO.

Ha Bompoch! 1aHbI TIpaBU/IbHBIE U TIOJIHBIE OTBeTbI OTYeT BBITIO/IHEH HE B MIOJTHOM 00beMe U He
B COOTBETCTBUM C TPeOOBaHUSIMU KakK I10 CO/IePKaHUI0, TaK U 10 0opMIIeHHIO.

Ha Bompock! fAaHbl HelpaBU/IbHbIE OTBEThI

2.3. IToAroToBKa K 3ayery.
3aueT MPOUCXOJUT B (hopMe YCTHOTO cobeceloBaHUS 110 KOHTPOJIbHBIM BOTIPOCaM U TI0

COAep>KaHHUIO OTUYETOB I10 MPAKTUUECKHUM 3dHATUAM.
Hepequb MPUMEPHBIX KOHTPOJIBHBIX BOIIPOCOB K 3d4eTy.

1. YTo TakKoe reHepanbHas ¥ BbIODOpOYHAsi COBOKYTTHOCTH?

2. Ornpe/ieMUTh TIOHSITHE Perpe3eHTaTUBHOCTU BHIOOPKHU.

3. [ate ompesienieHre BBIOOPOUHON W SMIMPHUECKON (YHKLUSM pacrpesieneHus

4. Kakas pasHuiia Mexxly BapMaljuOHHbIM Y CTaTUCTUYECKUMU psijaMu’?

5. KakoB0 Ha3HaueHNe MHTEPBA/IbHBIX PSAZIOB CJIyYalHbIX Be/IMUMH?

6. UTto Takoe rucTorpamma, MoJIMroH, KyMyJsita, orusa?

7. Kakumu unc/oBbIMM XapakTepruCTUKaMy OIKCHIBAIOTCSI CBOMCTBA MT0C/Ie,0BaTe/IbHOCTH
C/ly4YaiiHbIX BeJTMUMH?

8. KakoB0 Ha3HaueHue KOppesIALIMOHHOIO aHaau3a’?

9. Uro Takoe KO3 (HULMEeHT KOppessLn?

10. Kak BbInosHsieTcs perpeccMoHHbIN aHanu3 cpeactBamu [IK Excel?

11.  Yro Takoe BEKTOP BXO/HBIX NTlepeMeHHbIX (()aKTOPOB), BEKTOP BBIXO/HBIX ITePEMEHHBIX
(OTK/IMKOB)?

12.  [lepeuncnUTb OCHOBHBIE 33/laUX CTaTUCTAYECKOTO UCC/Ie/I0BaHuUs 3aBUCHUMOCTEM.

13. KakoB0 Ha3HaueHue IJIaHUPOBAaHUS SKCIIepUMeHTa?

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

15. 3aueM BBINOJIHSAETCS HOPMUPOBaHKe (aKTOPOB IJIaHa SKCIIepUMeHTa?

16.  Kakue TpeboBaHus peAbSB/SIOTCS K (hakTOpaM MpH IJIAaHUPOBAaHUM KCIIepuMeHTa?
17. UTo noHUMAaTh 110 TEPMHUHOM «PaHOMHU3ALIASI» ?

18. Kak cTpouTcs rjiaH moJjiHoro (hakTOpHOTO KCIiepuMeHTa’?

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

20. 3aueMm Mpy perpeCCMOHHOM aHalv3e pe3yJ/bTaTOB SKCIIepUMeHTa IIPUMEHSIeTCS] KPUTePUN
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CrbrozeHra?

21.  Kak oujeHMBaeTcs afjleKBaTHOCTb PErPECCUOHHON MO/Ie/y, TOCTPOEHHOM 110 pe3y/ibTaTam
CIJIAHUPOBAHHOI'O 3KCIIepUMeHTa?

22.  Kak cBsg3aHbI CTaTUCTUKA U TEOPHSI BEPOSITHOCTU?

23. KakoBo Ha3HaueHue AUCIIePCUOHHOIO aHa/in3a Mpy IUIAHUPOBaHUU SKCIIepUMeHTa?

6 @DoHJ OLEHOUHBIX CPEACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 yueOHbI#i rog 3 | Y cTHBIN onmpoc
Omnucanue npoueypsl.

Kakapiii oTueT rnpezcTaB/isieTcsl Ha MPOBEPKY IO COZIep>KaHHUI0 U TI0 NMPaBUIbHOCTH
odopmienust. [Tocie mpoBepku OTUeTa MPOM3BOAUTCS 3alllMTa OTYeTa M0 KOHTPOIbHBIM
BOMNPOCaM U COZIeP>KaHUI0 OTYETA.

KpuTtepun oueHuBaHus.

3auTeHo: OTUéT BBITIOIHEH B COOTBETCTBUM C TeMou. Ha BOIIPOCKHI AaHbI TIPaBUJ/IbHbIE U IMTOJ/IHbIE
oTBeThl. He 3auTeHoO: COO6H.[€HI/IE BBITIOJTHEHO He B MOJIHOM o0beMe ¢ omnbkamu. Ha BOIIPOCHI
AdHbI HETIpaBUJIbHbIE OTBETHI.

6.1.2 yueOHbI# rop 4 | Y cTHBII onpoc
OnucaHue npoueaypsbl.

Kaxkapiii oTueT rnpezcTaB/isieTcsl Ha MPOBEPKY IO COZlep>KaHHUI0 U T0 MPaBUIbHOCTH
otopmrenusi. [Tocsie mpoBepKy oTYeTa MPOU3BOAMUTCS 3alllUTa OTYeTa 10 KOHTPOJIbHBIM
BOIPOCaM U CO/ZIepP’KaHUIo0 OTUéTa.

KpuTepum oneHUBaHuUs.

3autreHo: OTUET BBITIOJIHEH B COOTBETCTBUM C TeMoii. Ha BOIIPOCKI 1daHEI ITPABU/IBHBIE U TTI0/THBIE
oTBeThl. He 3auTeHo: COO6U.[€HI/Ie BBITTOJIHEHO He B ITOJTHOM 00beMe ¢ orrnbkamu. Ha BOIIPOCHI
JdHbI HEITDAaBUJIbHbIE€ OTBETHI.

6.2 OueHouHbIe Cpe/ICTBA /I/IfA MPOBe/[eHHs MTPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToppBI)
NupukaTop AoCTHKeHUs
Kpurepumu oneHuBaHus OLleHMBaHHA
KOMIIeTeHI{ MU o
NPOMeXYTOYHOH
aTTecTanu
[1K-4.2 [Toka3biBaeT yBepeHHbIe HaBbIKA PabOTHI | Y CTHBIM OMpPOC
C CreLyaau3vpOBaHHBIM IIPOrPaMMHbBIM
obecrieueHueM, MIpUMeHsIeMbIM B
He(TerazoBoM TIPOU3BO/CTBE;

CTOCOOHOCTh ~ TIPUMEHATH ~ OCHOBHBIE
MHGOPMAaLIMOHHbIe  TeXHOJOTMM  JJisi
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rnoucka uWHMOpMaLMKU /IS pelleHust
TIPUKJIaJHBIX 3ajay; BJIaJleHHe
OCHOBHBIMM  TpU€MaM{  TIPUMEHEeHUs
TUTOBBIX CTaH/AAPTHBIX IPOrPaMMHBIX
KOMITJIEKCOB.

6.2.2 TumnoBble OIjeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 YueOHbIii rog 4, TunoBbie olleHOYHBIE CPe/ICTBA /I/IA MPOBe/JeHHs 3aUeTa 1o
JHUCIHILIMHE

6.2.2.1.1 Onucanue npoueaypsl

3aueT MPOUCXOAUT B hopMe YCTHOTO cobece[oBaHUS 0 KOHTPOJILHBIM BOIIPOCaM U 110
CO/IeP’KaHUI0 OTUETOB I10 MPAKTUUECKHUM 3aHATHUSIM

IIpyimep 3agaHus:

HEPEHEHB MPUMEPHBIX KOHTPOJIbHBIX BOIIPOCOB K 3d4eTy.

24, Yro Takoe reHepasibHasi ¥ BIOOPOYHAsi COBOKYITHOCTH?

25. Oripefie/TUTh TIOHSITHE PENpe3eHTaTUBHOCTH BHIOODKH.

26.  [latb oripe[iesieHHe BLIOOPOUHOM U SMITUPHUYECKON QYHKIUSM pacrpesiesieHust

27. Kakas pa3Hulia mexxy BapyalliOHHbIM U CTaTUCTAUUECKHMMU psamu?

28. KakoBo Ha3HaueHUe MHTEPBA/IbHBIX PSA/IOB C/TyYaliHbIX BeJTMUKH?

29. UTo Takoe rucTorpamMmma, IoJIMIroH, KymyJisiTa, OruBa?

30. Kakumu uncioBbIMM XapaKTeprUCTUKaMK OTKCHIBAIOTCSl CBOMCTBA M0C/Ie[j0BaTe/TbHOCTH
CTy4alHBIX BeJIMYMH?

31. KakoBo Ha3HaueHHe KOppesiliMOHHOr0 aHaau3a?

32.  Yro Takoe KO3(pPULIMEeHT KOppessLuu?

33.  Kak BbInosHseTCs: perpecCMoHHbIN aHamu3 cpeactBamu [TK Excel?

34.  Uto Takoe BeKTOp BXOJHbBIX MepeMeHHbIX ((DakTOpPOB), BEKTOP BLIXOAHBIX IepeMeHHbIX
(OTK/HUKOB)?

35. [Tepeunc/IUTL OCHOBHBIE 33[jla4M CTATUCTUUECKOTO UCC/Ie/JOBaHHs 3aBUCUMOCTEH.

36. KakoBo Ha3HaueHue MIaHUPOBaHUS 3KCIIepuMeHTa?

37. Kakue KpuTepry UCHOJB3YIOT /151 IPOBEPKU 3HAUUMOCTH MO/e/TU Perpeccum?

38. 3aueM BBITIO/THSIETCSI HOpMHUPOBaHHUe (haKTOPOB TIaHa IKCTIepUMeHTa?

39. Kakuie TpeOGoBaHMS TTPeIbSB/IAIOTCS K (haKTOPaM TpY TUIAaHUPOBAHUN KCTIEpUMEHTa?
40. UTo mOHUMATh MO/, TEPMUHOM «PaHI0MU3aLIUS» ?

41. Kak cTpouTcs T/1aH 1oJ/iHOTO (PaKTOPHOTO 3KCIIepuMeHTa’?

42, Kakue cpezicTBa aBTOMaTU3aLIMU TIPUMEHSTIOTCS /7151 00pabOTKM pe3y/ibTaToB
CIJIAHWUPOBAHHOT O SKCIIepUMeHTa?

43. 3auem Mpu perpecCHOHHOM aHasv3e pe3y/bTaTOB SKCIIepUMeHTa MPUMeHsIeTCS] KpUTepUid
CtbrOgeHTa?

44, Kak orjeHuBaeTCs a/IeKBaTHOCTh perpecCMOHHOM MO/ie/d, TOCTPOEHHOM M0 pe3y/bTaTaM
CIJIAHWUPOBAHHOT O SKCIIepUMeHTa?

45, Kak cBsizaHbI CTaTUCTHKA U TEOPUSI BEPOSITHOCTHU?

46. KakoBo Ha3HaueHUe IUCTIEPCHOHHOIO aHaM3a Mpy MJIaHUPOBAHUHU SKCIIepUMeHTa?_

6.2.2.1.2 Kputepum oleHUBaHUSA
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3auTeHo He 3auTeno
OTBeTHbI JIOTUUECKU TPaMOTHBI, B oTBeTe fomnyliijeHO CyljeCTBeHHOe
cofiep>kaTelbHbl U apTYMEHTHUPOBaHbI, HapyllleHWe JIOTUKU U3/I0’KeHUs] MaTepuara,
ToZIKperyieHbl 3HaHUeM JIUTepaTyphbl U CHCTeMaTHUUeCcKoe UCII0Ib30BaHue
HMCTOYHMKOB TI0 TEMe 3aJlaHHs1, OTBEUAeT Ha | Pa3rOBOPHOM JIEKCHKH, [OMYII[eHe OIMOOK B
JIOTIOJTHUTEeTbHO 3aZlaHHbIe BOTIPOCHI; co/iep>kKaHUU 3aJlaHusl, HeTOUHOCTel TIpu
JIOTyCKaeTCsl He3HAUUTe/IbHOe HapylleHre aprymeHTalMy CBOel TMO3HULIUH,
JIOTUKU U3/I0’KeHUs MaTepualia, HeTlpaBU/IbHbIE OTBEThI Ha JOTOTHUTEBHO
MepuoInYeCcKoe UCI0Ib30BaHKEe Pa3rOBOPHOM 3a/laHHbIe BOMPOCHI; CyllleCTBEHHOe
JIEKCUKH, [OTyIlleHre He 6oJiee oHOM HapyllleHue JIOTUKU U3/I0’KeHUsI MaTepuala,
OLTMOKK B COZIeP)KAHUU 3a/IaHus, a TAKXKe He MOCTOSTHHOE UCI0/Ib30BaHWe Pa3srOBOPHOMU
Oomee OIHOM HETOUHOCTH ITPH apryMeHTal[u! JIEKCUKH, TIOJTHOe OTCYTCTBHE JIOTUKU
CBO€eM MO3ULIUM, HeTIO/THbIe WX HETOUHbIe W3J/I0KeHUs1 MaTepuasa, MOCTOSTHHOe
OTBETHI Ha JIOTIOTHUTEILHO 3a/IaHHbIe WCII0/Tb30BaHKe Pa3rOBOPHOM JIEKCUKU
BOIPOCHI; He3HAUUTE/IbHOE HapylLleHue
JIOTMKM U37I0)KeHUsI MaTeprasia
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bl 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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