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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

1. OEJIA U 3AJJAYU OCBOEHUSA JTUCHUTIJIMHBI

e 610 OCBOEHUS TUCIUTLIMHBI.

sBIIsIeTCS. POPMUPOBAHHUE CUCTEMbBI 3HAHUN B 00JIACTH CTATUCTHYECKON 00paOOTKYU TaHHBIX
C WUCIOJIB30BaHUEM TIPOTPAMMHBIX CpPEACTB M (OPMHPOBAHWUE YMEHUH CTaTUCTHYECKON
00paboTku HHpOpMALIUH.

3aaun 0CBOEHHUs IUCIUTINHBI:

- 3aJOXKHUTb OCHOBHBIE TEOPETUYECKHE NPEACTABICHUA O CTAaTHCTUYECKOH 00paboTku
nHpopmanuu;

- OCBOHMTH METOJIbI M TPOTPAMMHBIE HHCTPYMEHTBI CTATUCTHYECKON 00paOOTKH TaHHBIX;

- TIOJNYYUTh HABBIKM PA0OTHI C MPOTPaMMHBIMU TPOIYKTAMH TI0 CTATHCTUYCCKON
00paboTKe JaHHBIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Kypc «Cratuctuyeckue nakersl 00paOOTKH JaHHBIX» BXOIUT B TUCIUIUIMHBI IO BHIOOPY
bnoka 1 [Jucummumuer (momynu) OcuHoBHoW IIpodeccuonansroit  OOpa3oBarenbHOMI
[Iporpammbl OakamaBpuarta 1o HampasiaeHuto moaroroBku 02.03.03. — «Maremarudeckoe
o0ecrieyeHrne U aIMUHUCTPUPOBAHUE HH()OPMAITHOHHBIX CUCTEM).

Jliis u3y4yeHus 3TON AUCHUILIMHBI HEOOXOIUMBI 3HAHMSI, TOTYUYCHHbIE B XOJ€ H3y4eHUs
mucuuiuiH: MHpOopMaTuka 1 mporpaMMHupOBaHne, TEeXHOIOTHS POTrPaMMHUPOBAHHUS.

3HaHUA, TONyY€HHbIE B XOJI€ M3YyYEHUS JUCHUIUIMHBI «CTAaTUCTUYECKHE IaKeThl
00pabOTKM  JaHHBIX» TNPUMEHSIOTCS TpU  U3yYeHHH  JucnuiuiH:  KommbroTepHoe
MoJieJIMpoBaHue, BolunicnuTenbHas MaTeMaTHka, BrICOKOYpOBHEBBIE METOIbl MHGOPMATUKU U
nporpaMmupoBanusi, ba3bl JaHHbIX, Teopuss CUCTEM W CHUCTEMHBIM aHanu3, MeToasl
MPOrPaMMHUPOBAHUS COBPEMEHHBIX MH(OPMAIMOHHBIX cucTeM, CHUCTEMBbI PEallbHOTO BPEMEHH,
Kpunrorpadguueckre meronsl 3amuTsel HHPopMannuu, CUCTEMBbl HCKYCCTBEHHOTO HMHTEIICKTA,
OOBEKTHO-OPUEHTUPOBAHHOE MPOTrpaMMUpOBaHKe, MeTo/ibl MallIMHHOTO 00y4eHusi, MeTo bl 1
cuctemMbl 00paOOTKM OOJNBIIMX JAHHBIX, SI3bIK MporpamMMupoBanus Java, IlporpammupoBanue
st Uateprer, Pazpaborka MOOUIBHBIX mpuioxkeHnid, OyHKIIMOHAIBHOE MPOrPaMMHUPOBAHUE,
[IporpammupoBanue B cpene Windows, IlapamnensHoe mnporpammupoBanue, OOHapyKeHUE
BTOpKEHUH U 3amuTa nHpopmanuu, CHCTeMbl TPUHATHS PELICHUH, a TaKKe MPH MPOXOKIACHUN
MPAKTUKHU U B X0J1€ MOJATOTOBKU K FOCYAApCTBEHHOW HTOTOBOM aTTECTALINH.

3. NEPEYEHDb IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 1O
JTUCHUTILIMHE (MOAYJII0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHUOHAJIBHON OBPA30OBATEJIBHOMN TPOTPAMMBI

Kox u HaumeHoBaHue
peaiu3yeMoil KOMIEeTeHIMH

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS 110
AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C
HHIANKATOPAMHU JOCTUKCHUHA KOMHeTeHIII/Iﬁ

IIK-4 — CriocoOeH UCIOIb30BaTh
OCHOBHBIE KOHIICTITyaJIbHBIC
MOJIOKEHUS (PYHKITMOHAILHOTO,
JIOTHYECKOIr'0, 00BEKTHO-
OPUEHTUPOBAHHOTO W BU3YaJIHHOTO
HaTpaBIEHUH MPOTPaMMHUPOBAHUS,
METO/IbI, CIOCOOBI U CPEICTBA
pa3paboTKu mporpaMM B paMKax
9TUX HANPABJICHUN

3HaTh: OCHOBHBIE CTATUCTHYECKHE METO]IbI 00pabOTKH
uHpopManu, GyHKIHOHAIbHbIE BO3MOXKHOCTH,
MOJIyJTBHYIO CTPYKTYPY M CXEMbI OpTaHH3aIli1 JTaHHBIX B
MIPOrpaMMHBIX MaKeTax CTaTUCTUYECKO 00paboTKu
JTAHHBIX, OCHOBHBIE OTIEPAIINU H JTAITBI
MH(POPMAIIMOHHOM TEXHOIOTUN 00paboTKH
CTaTUCTHYECKOW MHPOPMALINH.

YMeTb: OpUEHTHPOBATHCS B COBPEMEHHBIX
MIPOTPaMMHBIX TPOIYKTAX JIJIsl CTATHCTUYECKOM

dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

00pabOTKM JaHHBIX, UCTIOIB30BAThH MPOTPAMMHBIE
CpeICTBa B IPUKIIAIHBIX HCCICOBAHUIX, 00padaThIBaTh
CTaATUCTUYCCKUC JAHHBIC B IIPOrPaMMHBIX ITAKCTaX.
Bragers: omepanusMyu MOArOTOBKM WH(OPMALMH IS
MOCTIeIyIOIeH CTaTUCTHYECKOW 0OpaboTKM M aHalu3a,

UHPOPMAIIMOHHBIMU TEXHOJIOTUSIMH TSt
aBTOMATH3UPOBAHHOM  00pabOTKM  CTAaTHCTHYECKOM
uHQOpPMAIMY, HABBIKAMH BBIOJHEHUS TPHUKIAIHBIX

I/ICCHCHOBaHI/Iﬁ C MPUMCHCHUCM NPOIrPaAMMHBIX ITaKCTOB
CTaTHCTHYECKOU O6pa6OTKI/I JaHHBIX.

ITK-5 — Crioco0eH UCIIoIb30BaTh
COBpPEMEHHBIC METOJIbI pa3pabdOTKH
nu peaJII/I3aIlI/II/I KOHerTHI)IX
AJITOPUTMOB MaTeMaTHYECKUX
Mozeser Ha 0a3e I3bIKOB
POrpPaMMHUPOBAHUS U TTAKETOB
MPUKIIAJHBIX IIPOTPAMM
MOJICTTUPOBAHUS

3HaTh: OCHOBHBIE CTATHCTUYECKHE METOJIbI 00pabOTKH
nHpopManuu, GyHKIHMOHAIbHbIE BO3MOKHOCTH,
MOJTyJTBHYIO CTPYKTYPY M CXEMbI OpTraHU3aIUY JaHHBIX B
IIPOrpaMMHBIX MaKeTax CTaTUCTUYECKOH 00paboTKH
JAHHBIX, OCHOBHBIE OTIEPALINU M JTAITbI
MH(POPMAIMOHHON TEXHOJIOTUU 00pabOTKH
CTaTUCTHYECKOW MHPOPMALINH.

YMeTb: OpUEHTHPOBATHCSI B COBPEMEHHBIX
MPOrPaMMHBIX POIYKTaX JUIsl CTATHCTUYECKOM
00pabOTKHU JaHHBIX, UCIOJIb30BAThH POTrPAMMHbBIE
CpeAcTBa B MPUKJIAIHBIX UCCIICIOBAHUAX, 00padaThIBaTh
CTaTUCTHYECKUE JaHHbIE B IPOIPAMMHBIX aKEeTax.
Brnanets: onepanusmMu moAroToBKH HHGOPMAIUN IS
nocjeyroIe cTaTUCTUYECKOl 00paboTKU U aHaIu3a,
WH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMH IS
aBTOMaTH3UPOBAHHOM 00pabOTKM CTATUCTHUECKON
WH(GOpPMAIINY, HABBIKAMH BBITIOJTHEHUS TIPUKIIATHBIX
UCCIIeIOBAaHUM C MPUMEHEHUEM ITPOrPaMMHBIX TAKETOB
CTaTUCTUYECKON 00pabOTKU JaHHbIX.

4. OBLIASA TPYAOEMKOCTDH AUCHUIIJINHBI
4.1. O6beM TUCHMILIMHBI B 3a49€THBIX eTHHUIIAX (Bcero): 6 3.e.
4.2. O6beM THCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax): 216 yacos

KonnyectBo yacos (popma
Buj yue6Hoii padoThl 00yueHus o1Has )
B T.4. 110 ceMecTpaM
Bcero no miiany 5
1 2 3
KonraktHas paboTa oOyuaronmxcs ¢ 80/80* 80/80*
MIpENnoJaBaTesieM B COOTBETCTBUU ¢ Y1
AyIUTOpHBIE 3aHSITHUS: 80/80* 80/80*
JEKIMH 16/16* 16/16*
CeMuHapb! M IPaKTUYECKUE 3aHATUS 32/32* 32/32*
JIaGopatopHble pabOThl, IPAKTUKYMbI 32/32* 32/32*
CamocTosTeapHas padoTa 100 100
®dopma TeKkyuiero KOHTposs 3Hauuii 1 | JlabopatopHblie paboTHI, JlaGopaTopHsble
KOHTPOJIS poBEpKa 3aJaHuN paboThI, MpoBepKa
CaMOCTOSITENIbHON PabOTHI: 3a7aHuit
TECTUPOBAHUE, KOHTP.paboTa,

dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

KOJUTOKBUYM,pedeparsl ap.(He MeHee 2

BHJIOB)

Kypcosas pabota

Bubl npomMeXyTOUHOM aTTecTauuu

(9K3aMeH, 3a4eT)

DK3aMeH

36

DK3aMeH
36

Bcero yacoB no JUCILMILIMHE

216

216

*KonuuectBo wacoB pabotsl [IIIC ¢ oOydaomuMmucs B JUCTAaHIMOHHOM (dopmare c
NPUMEHEHHUEM DJICKTPOHHOTO 00y4eHUs
B cnyyae HEoOXOQUMOCTH HCIIOJIB30BAaHHUA B YYEOHOM MPOLECCE YaCTUYHO/MCKIIFOUUTEIBHO
JTUCTAaHIIMOHHBIX  O00pa30BaTEIbHBIX TEXHOJOTMH B TaOMUIlEe 4Yepe3 CIIell YKa3bIBaeTCs
koruecTBO yacoB pabotsl [1I1C ¢ oOy4daromumucs Uit NPOBEACHUS 3aHATHH B IUCTAHIIUOHHOM
dopmare ¢ MpruMEHEHHEM HIIEKTPOHHOTO O0YUYCHHSI.

4.3. Conep:xaHue TMCUMILIMHBI (MoayJisi.) PacnpenesieHue 4acoB 1o TeMaM M BUIaM

yueOHO# padoThI:
®opma 00yueHHs: _O4Hasl

Buabl yueOHbIX 3aHATHI dopma
Ay}l]leOpHI)Ie 3AHATHUA TeKyIero
3aus Camoct
HpaKT“ J::(?O}Il) THAB oATe/Ib KOHTpOJ}ﬂ
Ha3zBanue pa3ieyioB u YecKHe P 3HAHUM
Bcero ble HHTEp Hasl
TeM 3aHATH
Jlekuun a pador AKTHB padora
’ bLIIpa HOIt
ceMHHA
KTHKY dopme
pbl
MbI
1 2 3 4 5 6 7
Paznen 1. IloaroroBka gqaHHBIX
Jomaminue
1. BBox mepeMeHHBIX 3a7aHusl.
A TIEP 7 1 1 1 1 4 A
U JIaHHBIX Jlaboparopu
bl pabOThI
Jomartane
2. Onpenenenue 3a/IaHMS.
pel 7 1 1 1 1 4 ¢
MEPEMEHHBIX Jlaboparopu
ble paboThI
Jomartane
3a7aHusl.
3. BBO)I JaHHBIX 7 1 1 1 1 4 _Ha60paT0pH
ble paboThI
Pa3nen 2. OCHOBEI CTaTUCTHKU
OMaIlTHHE
4. Tunsl i -
CTaTUCTUYECKHUX 9 1 1 1 1 6 % )
JlaGopatopH
KA
ble paboThI
Jomartaue
5. HopmanbHoe 3aaHuUs.
P 9 1 1 1 1 6 ¢
pacrpeiesieHie JlaboparopH
ble paboThI

dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouast mporpaMma JUCIUIIINHBI
Bujabl yueOHBIX 3aHSTHI dopma
AyIuTOpHBIE 3aHATHS TeKyIlIero
Jlado 3ans Camoct
HpaKTH aTo ]l':[) THHAB ofATe/Ib ROHTPOJ};{
HazBaumue pa3ieioB u JecKue P 3HAHUI
Bcero ble HHTEp Hasl
TeM 3aHATH
Jleknun o pador AKTHB paGora
’ bLIIpA HOIi
CeEMHHa
KTHKY dopme
pbl
MbI
1 2 3 4 5 6 7
Paznen 3. BelunciieHue CTaTUCTUYECKUX XapaKTEPUCTHK OJTHOMEPHBIX pacipe/ielIeHUi
JomamHue
6. 3aBUCUMOCTb U SN—
HE3aBHUCUMOCTh 6 1 1 1 4 )
Jlaboparopu
BBIOOPOK
bIC pabOTHI
7. O630p Howmarnue
CTaTHCTUYECKUX 3a/1aHusl.
|7 1 1 1 1 4 g
MeTo10B. YacTOTHBIN Jlaboparopu
aHaJIN3 bIe PabOTHI
OMaIlTHUE
8. BeiBojx iﬂaHHﬂ
CTaTHCTUYECKUX 6 1 1 4 :
JlaGopaTopH
XapaKTEPUCTHUK
ble paboThI
Pasznen 4. [IpoBepka CTaTUCTHUYECKUX TUIIOTE3
OMaAIIHHE
9. Tectsl ms inaHI/Iﬂ
IIPOBEPKHU THIIOTES O 8 1 1 2 4 :
Jlaboparopu
cpelHeM
bl pabOThI
10. Jomarninue
Henapamerpuueckne 3aJaHuUs.
TECTHI O JlaboparopH
IIPUHAIUICKHOCTH 7 1 1 1 4 ble paboTHI
BBIOOpKHU
HOPMAJTbHOMY
pacnpeesIeHUI0
OMaAIIHHE
11. ITpoBepka -
3a/1aHusl.
TUTIOTE3HI O 8 1 1 2 4
Jlaboparopu
HE3aBUCUMOCTH
bl pabOTHI
Pazgen 5. AHann3 MHOKECTBEHHBIX OTBETOB
Jomartaue
12. TuXxOTOMHBII 7 1 1 5 3 3a/IaHHS.
METO0/ JlaboparopH
ble paboThI
Jomaninue
13. KareropuaibHslii 3a/laHusl.
8 1 2 2 1 3
METO]I JlabopaTopH
bl pabOTHI
14. Onpenenenue 7 2 2 1 3 Jowmarinue
dopma 5u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouas nmporpaMma JUCIHILTHHEL
Bujabl yueOHBIX 3aHSTHI dopma
AyAUTOpHBbIE 3aHATHUS TEKYIIero
HpaKTH JIaﬁOp 3ann Camoct KOHTPOHH
aToOPH THHAB ofATe/Ib %
HazBaumue pa3ieioB u yecKue P 3HAHUI
Bcero ble HHTEp Hasl
TeM 3aHATH
Jleknun o pador AKTHB paGora
’ bLIIpA HOIi
CeEMHHa
KTHKY dopme
pbl
MbI
1 2 3 4 5 6 7
HabOpOB 3a/1aHusl.
Jlaboparopx
bIC pabOTHI
15. Tabnuier Jomarnue
COTIPSIKEHHOCTH C 7 5 5 1 3 3a/1aHusl.
KaTeropuajibHbIMU JlabopaTopH
HabopaMu bIC pabOTHI
Paznen 6. PerpeccmonHbll aHaIU3 TaHHBIX
Jlomarraue
16. Jluneitnas 3a/IaHMUsL.
11 1 2 2 1 6
perpeccust Jlaboparopu
ble paboThI
OMaAIIHHE
17. IToctpoenue i[lﬂaHI/I}I
perpeccuoHHOM 11 1 2 2 1 6 )
N JlabopaTopH
npsiMOi
bl pabOThI
Paznen 7. KnactepHblil aHanus
Jomartane
18. IpuHIHIHI 5 5 6 3aaHus.
KJIACTEPHOTO aHaIKn3a Jlaboparopu
ble paboThI
Jomaminue
19. Uepapxuueckuit 11 1 5 5 1 6 3a/1aHusl.
KJIACTEpHBIN aHAIN3 Jlaboparopu
bl pabOThI
Paznen 8. ®akTOpHBIN aHAIN3
Jomartane
20. CraTucTuyecKkuii 3aIaHusl.
y 10 1 2 2 1 5
(bakTOpHBIN aHATN3 JlaGopatopH
ble paboThI
21 Jlomanraue
) . 3aJIaHMsl.
KoppensiuronHslit 9 2 2 1 5 A
. JlabopaTopH
(bakTOpHBII aHATTN3
bl pabOTHI
22 Jlomanraue
) . 3aJIaHMsl.
Hecratucruueckmit 10 1 2 1 1 6 A
. JlabGopaTopH
(bakTOpHBII aHATTN3
bl pabOTHI
DK3aMeH 36

dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET P
®-Pabouast mporpaMma JUCIUIIINHBI
Bujabl yueOHBIX 3aHSTHI dopma
AyAUTOpHBbIE 3aHATHUS TEKYIIero
HpaKTH JIaﬁOp 3ann Camoct KOHTPOHH
aTOpPH THHAB ofATe/Ib o
Ha3Banue pa3aejaoB U yeckKue p 3HAHUU
Bcero ble HHTEp Hasl
TeM 3aHATH
Jleknun o pador AKTHB paGora
’ bLIIpA HOIi
CeEMHHa
KTHKY dopme
pbl
MbI
1 2 3 4 5 6 7
Htoro: 216 16 32 32 16 100

5.COAEP)KAHUE JTUCHUJINHbI

Pazpen 1. IloaroroBka maHHbIX

Tema 1. BBoa nepeMeHHBIX U JAHHBIX

Tema 2. OnpeneneHue nepeMeHHbIX

Tema 3. BBoa ma"HHBIX

Paznen 2. OCHOBBI CTaTUCTUKU

Tema 4. Tunbl CTATUCTUYECKUX LKA

Tema 5. HopmanbsHOE pacnpeneneHne

Paznen 3. BrlunciieHne CTaTUCTUYECKUX XapaKTEPUCTUK OJJHOMEPHBIX pacIpeleIeHUN
Tema 6. 3aBUCHMOCTH U HE3aBUCHMOCTH BEIOOPOK

Tema 7. O630p CTaTUCTUUYECKUX METO0B. YacTOTHBIN aHAIU3
Tema 8. BbIBOA CTaTUCTHUECKUX XapaKTEPUCTUK

Pasznen 4. [IpoBepka cTaTUCTUYECKUX TUIIOTE3

Tema 9. TecTsl 11 IPOBEPKU TMIIOTE3 O CPEAHEM

Tema 10. Hemapamerpuueckue T€CThl O MPUHAIIEKHOCTH BBIOOPKH HOPMAJIbHOMY pacipese-
JICHUIO

Tema 11. IIpoBepka runoTessl 0 HE3aBUCUMOCTHU

Paznen 5. AHaiM3 MHOKECTBEHHBIX OTBETOB

Tema 12. JINXOTOMHBINA METO]T

Tema 13. KareropuanabHbIil METOT

Tema 14. Onpenenenue HaOOpPOB

Tema 15. TaGnuibl cONpsHKEHHOCTH C KaTeropuanbHbBIMU HabopamMu
Paznen 6. PerpeccnonHbIi aHAN3 TaHHBIX

Tema 16. JInunelinas perpeccus

Tema 17. IlocTtpoenue perpecCuoOHHON NpAMON

Paznen 7. KnacrepHslii aHains

Tema 18. IIpyHIMIBEI KIACTEPHOTO aHAIM3a

Tema 19. Uepapxuuecknii KJIaCTEpHBIN aHAIU3

Paznen 8. ®akTopHBIN aHATU3

Tema 20. CratucTuueckuil aKTOPHBIN aHAIN3

Tema 21. KoppensunoHHbIH pakTOpHBIN aHAIN3

Tema 22. Hectatuctuyeckuii pakTopHbIN aHATIN3

6. TEMBI IPAKTUUYECKNX U CEMUHAPCKHUX 3AHSATUH

Pasnen 1. IloaroroBka JaHHBIX
Tema 1. BBoa nmepeMeHHBIX U JaHHBIX

dopma 7u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

Tema 2. OnpeneneHue NepeMEHHbIX

Tema 3. BBoa na"HHBIX

Paznen 2. OCHOBBI CTaTUCTUKHI

Tema 4. TuIbl CTATUCTUYECKUX LKA

Tema 5. HopmanbHOE pacnpeneneHmie

Paznen 3. BrlunciieHue cTaTUCTUYECKUX XapaKTEPUCTHK OJJHOMEPHBIX pacIpeleleHHi
Tema 6. 3aBUCHMOCTb U HE3aBHCUMOCTBH BRIOOPOK

Tema 7. O030p CTATUCTHYECKUX METOJI0B. YaCTOTHBIN aHAIN3

Tema 8. BbIBOA CTaTUCTHUECKUX XapaKTEPUCTUK

Paznen 4. [IpoBepka CTaTUCTUYECKHUX TUIIOTE3

Tema 9. TecTsl 1)1 IPOBEPKU TMIIOTE3 O CPEAHEM

Tema 10. HenmapameTrpuueckue TeCThl O MPUHAIEKHOCTH BHIOOPKH HOPMAJIBHOMY pacipe/ie-
JICHUIO

Tema 11. IIpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH

Paznen 5. AHanu3 MHOKECTBEHHBIX OTBETOB

Tema 12. JIuXOTOMHBIN METOI

Tema 13. KareropuanbHblil METOJT

Tema 14. Onpenenenve HaOOPOB

Tema 15. TaGnuibl cONpsHKEHHOCTH C KaTErOpUalbHBIMUA HabopamMu
Paznen 6. PerpeccuoHHbI aHAN3 JTaHHBIX

Tema 16. Jluneitnas perpeccust

Tema 17. IloctpoeHue perpecCMOHHON MpsiMOi

Paznen 7. KnacrepHblii aHanu3

Tema 18. IIpUHLIUIIBI KTACTEPHOTO aHAIIN3A

Tema 19. Uepapxuueckuii KJIacTEpHbIN aHaIN3

Paznen 8. ®akTopHBIN aHATU3

Tema 20. Cratuctrueckuil pakTOpHBINA aHAIN3

Tema 21. KoppensuuoHHbIN (aKTOPHBIN aHAIN3

Tema 22. Hecratuctuueckuil pakTOpHBIN aHaIU3

3ajanue nNpaKkTH4YecKOi padoThl.
[TomyuynTh MHAMBUYANBbHYIO BBIOOPKY 3HAUEHUH JIBYX CITyyailHbIX BelUYrH X 1 Y.
1. IlocTtpoeHue Touek.

HauepTuTh CTaHIapTHYIO CHCTEMY KOODJMHAT U TIOCTPOUTH HaHHbIE N Touek (Xi; Vi)
3aMeTHB HEKOTOPYI0 3aKOHOMEPHOCTb B PACIONIOXKEHUHM TOYEK (ITOJIOKUTEIbHAsT KOppesuus,
OTpHIIATENIbHAS KOPPENALUs UM HEe3aBUCHMOCTb), HApUCOBATh NMpPsIMYyI0, HauboJiee ajeKBaTHO
OTPAXKAIOLLYIO «IIOBEACHUEY TOYEK.

2. OcHOBHBIE XaPAKTEPUCTHKH BbIOOPKH.

[ToacuuTath oTaENBHO I X, OTACTBHO s Y, CpeHNE 3HAUCHUS:

n

_ 1 _ 1
—_— - n - —_— - -
X = n2i=1xl u y=-2li=1Yi
HOIIC‘II/ITaTL OTAOCIIBHO JIs X, OTACIIBHO IOJIA Y, BBI60p0‘-IHBIC ,Z[I/ICHCpCI/II/I nu CpCI[HI/IC
KBaI[paTI/I'-IHBIe OTKJIOHCHUIA .

_1 n —2_1 n 2 =2
Dx =—2ica(xi — %)% =~ 2img X" — X7,
_1 n —2_1 n 2 52
D)’—; i=1(Vi =) =L&i=1Yi 7Y

o, = VDx, oy, = JDy.

3. IlocTpoeHne QOBepUTEJbHBIX MHTEPBAJIOB JIJA MAaTeMATHYECKOI0 OKHIAHMS
CJIyYaiHbIX BeJIMYHH.

dopma 8u3 18



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

Tak kak BBIOOPOYHOE cpenHee SABISETCA JIMIIb  NPUOIMKEHHBIM — 3HAuCHHE
MaTEMaTHYECKOTO OKHUIAHHUS, TO CJIEAYeT MOACYMTATh BEIUYMHY BO3MOMKHOIO OTKIOHEHHS &
(oHa Oyzmer Urpath pojb MOTPEIIHOCTH MPUOIMKEHHS U, ECTECTBEHHO, YeM Oy/eT MEHbIIEe, TEM
ayumie). Torga MokHO OyAeT ¢ KaKOW-TO BEPOATHOCTBHIO YTBEP)KIaTh, YTO MaTEMaTHYECKOE
OKUJAHWE TPUHALICKUT uHTepBary (X —&; X + ). Dror wuHTepBan Ha3bIBacTCS
JIOBEPUTENHLHBIM JUIS MAaTEMAaTHYECKOrO OKMAAHHs clydaiiHoi Benuumuel X. Bemuuuna &

CBS3aHA C BEPOATHOCTBIO f3 TOro COOBITHS, YTO MBI BCE XK€ JOIMYCKAeM OMIMOKY, |
MaTEMaTUYECKOE OXKHUIAHUE HE IIPUHAIICKUT 3TOMY UHTEPBAIY:

B = P{|IMX — x| > &}.

SlcHo, uto yeM Oyzer Menbie B, TeM sydme. O6braHO BBIOUpaoT f3 (B IPOLEHTax) OT
0,1% (ouenp HanmexHbld pe3ynbraT) 10 40% (BecbMa HEHaJEXKHBIM pe3yibTaT). OgHAKO MPU
3TOM BeJMunHa & MMeET 0OPaTHYIO TEHASHIMIO: YeM MeHbIIe 3, Tem Gonbine &, To ecTh Ipybee
npuOIMKEHHOE 3HAUYCHUE.

IIo HOMOrpamme ciieyeT nOoACUYUTATh 3HAYCHUS O s ﬂZl%, 5%, 10%, 20% 30% wu
40%, pesyabratel O(opMUTH B Ta0IWIly; B KadecTBe OTBETa BBIOpAaTh CTPOKY,
MPEJICTaBIISIONIYI0CS Hanboee pa3yMHOM.

Bce ykazanHoe ciemyeT npojenarh OTACIbHO JUIsl BBIOOPKU 3HaUYeHUU X, OTACIBHO IS
BBIOOpKH 3HAYCHHH Y.

4. IlocTpoenune rucTtorpamm.

[TogcunTaeM 1o BHIOOPKE BEMMYMHBI A = MIN Xi, b = max X, a TaKKe pasmax

. b-a
BBIOOPKH D-a. PazoObem oTpe3ok [a;b] Ha M HenepecekaromuXcs HHTEPBANOB JIMHOW A= ——
m
k; .
YU MOJICYMTAEM BEIMYHHBI hj = m, J = 1,2,..,m, rue kj — YHUCJIO AJICMEHTOB BBIOOPKH,
nx

IIOoImaBIIUX B paCCManI/IBaeMHﬁ HWHTCPBAJIL. Ecnu IIpu 3TOM Kakoe-Tn00 3HauYeHHE BBIGOpKI/I
nonagact B TOYHOCTU Ha rpaHully MEXKAYy HHTCpBajaMU, TO €0 MOXKXHO OTHECTH K J'IIO60My us3

HUX, HO TOJIbKO K OJTHOMY. Uncio M cneayer BbIOMpaTh Tak, 4YTOObI BCe k]- obutn Oombie 1. B
HaIIUX MpuMepax M MOKHO BbIOUpaTh paBHBIM 4, 5, 6 win 7.

B oTuer moaroroBuTh TabMMIly, B KOTOPOM NPUBECTH TI'PAHUIBI BCEX MHTEPBAJIOB
pas6uenus, uncna k j ¥ h;, (nocnennue 1enecooOpasHo yKasbIBaTh B IPOIIEHTAX).

Ha munnmnMerpoBoii (min KiieTd4aToi) Oymare mocTpouTh THCTOPAMMBbl OTJIENBHO A X
U OTAeIbHO 1 Y.

Heo6xonumo BbIOpaTh M Ha TOM jke Ipaduke HapucoBaTh (CXeMaTHUYeCKH) Hambosee
MOAXOMSIIee TeopeTUdecKoe pacmpeneneHue (rpa@uk MMIOTHOCTH JIMOO HOPMAJBHOTO, JHUOO
paBHOMEpPHOTro, JHOO TOKA3aTEeIbHOTO paclpe/ieieHus), MpeBapUTENIbHO BBIYMCIUB €ro
napameTpsl. [lapaMmeTpbl BBIYHCISIOTCS B 3aBUCHMOCTH OT TOTO, KaKO€ TEOpPETHYECKOe

pacripenenenue BblOpaHo. Ecnu 3To paBHOMEpHOE pacmpezeneHue, To @ = min Xi, b=

1 —
max xi,h = b_ Ecin 5310 HOpManbHOE pacnpeneneHue, 10 @A = X, O, =\ D f

Xmax = %X Npax =1/ (V210,). Tlpu 510M 3Ha4eHNsT QYHKIME TIOTHOCTH HOPMAIIHOTO
pacrpesieNieHus MOKHO BBIMUCIIATH 110 HOMOrpamme. Eclu 3To MokasaTenbHOe pachpe/ieNieHue,

104 =1/, Rpax = 4.

5. PerpeccuonHas npsimas.
CdopmupoBaTh HOPMAIbHYIO CHCTEMY YpPaBHEHMH OTHOCHTENBHO KO3 (ULIHNEHTOB

perpeccuonnoii npsimoii y = kx + b:
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p
k zx +b*z z XiVi,
k le+bn Zyl,

\

noacyuTaB MPEaABapPUTEIBEHO Bce LIeTL»IpC CYMMBI HO HaHHOﬁ BBI60pKC 3HAUYCHHH.
Pemuts M100BIM  cIOCOOOM MOJIYUYCHHYIO CHCTCMY U IOJYYUTH YHUCIOBBIC 3HAYCHHA

kub.
Ha rpaduke ¢ HCXOMHBIMM TOYKamu HapucoBaTh rpadux npsmoii ¥ = kx + b,
IpeBapUTEIbHO TI0JCYMTAB U MOCTABUB Ha rpaduke ase Touku, Hampumep, (0, b) u (10,

10k + b).

OueHUTh TOYHOCTh HAWJIEHHOW JIMHEHHOW 3aBHUCHUMOCTH. [ 3TOTO BBIYMCIHUTH BCE

«ommbkm» & =y; —kx;—b, i =1,2,...,n u Benmuuuny 0, = \/(Z:Ll £2)/n. 310

YUCJIO M XapaKTepHU3yeT BETUYMHY U pa30poc omuOok. B oTder mpuBecTH TaOnMIly 3HAYCHUUN
X;, Vi, kx; — b,g; = y; — kx; — b, &;*. IIpoeputh 151 KOHTPOIIS, UTO Yie1& =0.

6. [IpoBepka runore3nl 0 He3aBUCHUMOCTH X U Y.
[Toncunrath KOBapI/IaI_II/IIO TO €CTh YHCIIO

_ . 1 e
cov(X,Y) = — Yl (x; = X)(y; = ¥) == Xic1 XiYi — XY.
Borauciuth BBI60p0‘IHLII/I ko3 dunuenT koppensuuu [Tupcona
__cov(X)Y)

Gx0y

ITo Homorpamme aisi Ko3(ppUIMEHTa KOPpENsLUU IO BbIYMCICHHOMY T Haiitu p —
BEPOSTHOCTH OLIMOKH, TO €CTh BEPOSTHOCTh OTBEPTHYTh BEPHYIO THIIOTE3Y O HE3aBUCHUMOCTH X
u Y. Yucino creneneit cBoGo b1 (MapamMeTp) MONOKUTL PABHBIM 4ucity T — 2.

[TpuHATH WM OTBEPrHYTH TUIOTE3y O He3aBUCUMOCTU X M Y € yKa3aHUEM BEPOSTHOCTH
OIIMOKHU EPBOro poja.

7. IllopsiakoBas mIKaJja.

Iepesectn nannble 3Ha49enus (X;; Y;) B MOPSAKOBYIO NIKAIY TI0 CIIEAYIONIEH CXEMe:

HoBbic 3HaUuCcHUS

1 2 3 4 5
| | | | ——
o 2 4 6 8 10 X,y

HMcxonHple 3HAYEHUSI X UJIU Y

Ecimu HCKOTOPOC 3HAYCHUC B TOYHOCTH COBIAJIO C FpaHHHCﬁ HWHTCpBAJIa, €ro MOXKHO
OTHECTH K J'II-O6OMy M3 3THUX JIBYX UHTCPBAJIOB, HO TOJIBKO K OJJTHOMY.

TlojicunTaTh PaHT| TOUEK OTAEBHO 110 X (T'y, ), oTaenbHO 110 Y (T1y, ).
[ToacunTaTh PA3HOCTH PAHTOB BCEX JIAHHBIX TOYEK W HANTH
_ 2
Q Z 1(rxl ry,)
Brraucnuts koaddunment koppensiuu CrimpMmena

— __60
$= n(nZ -1)
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[TpuHATH WM OTBEPrHYTh TUIIOTE3Y O HE3aBUCUMOCTH X U Y € YKa3aHUEM BEPOSITHOCTH
OLIMOKH NepBOro poja. /i OLleHKH BEPOSITHOCTH OLIMOKHM MOYKHO MCII0JIb30BaTh HOMOIpaMMy .
8. HomunanbHas mkasna.

I[lepeBecT MCXonHble AaHHble 3HaueHus (X;;Y;) B IIKady ypoBHEl NPU3HAKOB I10
CIEAYIOLIEH CXEME:

3HavueHUsI ypOBHEH

H c B

| | | >

(0] 3 7 10 X,y
I/ICXO,HHLIC 3HA4YCHUA X UJIH Y

Ecnu HEkoTOpoe 3HAYeHWE B TOYHOCTH COBIAIO C TPAHUIICH HHTEPBAIA, €r0 MOYKHO
OTHECTH K JIF0OOMY M3 3THUX JBYX MHTEPBAJIOB, HO TOJHKO K OJHOMY. B ciydae eciu B Kakou-
au00 WHTEpBAJ HE MOMAJI0 HU OJHOTO 3HAYCHHUS, HY)KHO IPOU3BOJBHO PACHIMPUTH €ro,
BapbUPYs TPaHUIIbI, U JTOOUBIIUCH, YTOOBI TaM ObLIO XOTS ObI OJJTHO 3HAYEHHE BHIOOPKHU.

[ToacumTarh Tabnuiy conpspkeHHOCTH GakTopoB X n Y

X _|Y | |
H c B 5

H | nu N12 N13 K1 pP1

C |nx N22 N23 k2 p2

B | na N32 N33 Ks ps

> g n2 n3 n

3neck N1= N11+ N21+ N1, N2= N12t+ N22+ N3z, N3= N1+ N2s+ N33, K1= K+ Koot Kis, ko= kor+
Koo+ k23, ka= K31+ Kao+ kas. TIpu aTomM n= N1+ na+ nz= K1+ ko+ ka.

2 2 2 2 2 2 2 2 2
ni1 |, N2 nis3 n21 nz2 nz3 n3, , N3z , N33

=424 By, =21 2224 288 gy, — 314 324 33
ny n; n3 ny np ng ny n; n3

P1

HOI[CI-H/ITaTB BeJ'II/IT-H/IHy XI/I-KBaI[paT:
X% = ( +Ry B 1) -
k1 k3
TTo HOMOTpaMMe UIsl X% 10 BBIMICICHHOMY X' HaifTi P —BEpOSTHOCTb OLINGKH IIEPBOTO
poza, T.e. BEPOSTHOCTh OTBEPIHYTHh BEPHYIO Trmiiore3y o HesaBucumoctH X u Y. Ilpu stom

CJIeZlyeT UCIOIb30BaTh YUCIIO CTeneHel cBo0oIbl, paBHOE 4.
[TpUHSTH UM OTBEPTHYTH TUIIOTE3Y O HE3aBUCUMOCTH X U Y.

7. JJABOPATOPHBIE PABOTBI, IPAKTUKYMbI

JlaboparopHas pabota 1. BpemeHHbIE psbL.

JlaboparopHas paboTa 2. OCHOBHbIE XapaKTEpUCTUKU BHIOOPOK.

JlaboparopHas paboTta 3. [TocTpoeHHe TOBEPUTETHHBIX HHTEPBAIOB JJII MATEMATHUECKOTO
OXKHJIAHUS CITyYalHBIX BEJIMYNH.

JlaGopatopHas pabota 4. [TocTpoeHue rucTorpamMm.

JlaGopaTtopHas padota 5. [locTpoeHue perpecCHOHHON MPSMOH.

JlaGopatopHas pabota 6. [IpoBepka runoTe3sbl 0 HE3aBUCUMOCTH PSII0B.

JlaGopaTtopHnas pabota 7. PaboTa ¢ mopsIKOBOM MIKAJIOM.

JlaboparopHas pabota 8. PaboTa ¢ HOMHMHATBEHON IIKATOH.
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VYKka3zaHus K BBIIOJIHEHUIO JJAOOPATOPHBIX pabOT MPEICTABIICHBI B!

XKapkosa I'.A. Metoanuecke yKazaHus JUIsl BHIIOJIHEHUS JIAOOPATOPHBIX paboT CTYJIEHTOB IO
qucuuiuiiHe «CTaTUCTUYECKHE MaKeThl 00paObOTKU JAHHBIX» Ul CTYJIEHTOB OakajaBpuara Io
HanpasieHnuto noarotoBku u 02.03.03 «Martematndeckoe obecrieueHre U aIMUHUCTPHPOBAHUE
WH()OPMAIMOHHBIX ~ CHUCTEM», HaNpaBICHHOCTh (mpoduis/crienuanu3anus) TexHomorus
nporpaMMupoBaHus 04HOH (opmbl 0Oyuenus / I'. A. XKapkosa; YalI'V, DMUHAT. - YabsiHOBCK
: VIV, 2019. - 3arn. ¢ skpana; HeomyOiukoBaHHBIN pecypc. - DIEKTPOH. TEKCTOBBIC jnaH. (1
daiin : 862 KB). - Tekcr : anexkrponnsiid. http://lib.ulsu.ru/ProtectedView/Book/ViewBook/9074

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB
He npenycmorpens! VII.

IHEPEYEHDb BOINTPOCOB K 9K3AMEHY
[ToaroToBKa JaHHBIX
OCHOBBI CTAaTUCTUKH
THUIIBI CTATHCTHYECKUX HITKAJT
Hopmanbnoe pacnpenenenue
BrlunciieHne cTaTUHCTHYECKUX XapaKTePUCTUK OJJHOMEPHBIX pacIpeae/ICHUMA
3aBUCUMOCTb ¥ HE3aBUCUMOCTb BIOOPOK
O030p CTATHCTUYECKUX METOJ0B. YaCTOTHBIN aHATIU3
BrIBO/I CTAaTUCTHYECKHUX XapaKTEPUCTUK
[IpoBepka CTaTUCTUICCKUX THIIOTE3
. TecTsl y1s1 TPOBEPKH TUIIOTE3 O CPEIHEM
. HemapameTrpuueckue TECThI 0 IPUHAITIC)KHOCTH BHIOOPKH HOPMATbHOMY
pacrpeeieHuIo
12. [IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH
13. AHanu3 MHOKECTBEHHBIX OTBETOB
14. JIuXOTOMHBIH METOJ
15. KareropuaabHbIil METOT
16. Onpenenenne HaOOpOB
17. Tabnuupl CONpsKEHHOCTH € KaTErOpUaJbHBIMU HaOOpamMu
18. PerpeccruoHHbBIN aHATN3 JTaHHBIX

CoNoORWNE O

P
= O

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIUXCS

Copnepxanue, TpeOOBaHUS, YCIOBHSI M TOPSIOK OpPraHU3alMU CaMOCTOSITEIbHOM pabOThI
o0yyaromuxcs ¢ yueroM Gopmbl 00yUeHHsI OIPEeIstoTcsl B cOOTBETCTBUHM ¢ «[lomoxennem
00 opraHu3aly CaMOCTOATEIbHOW paboThl O0Y4YaIOIIMXCS», YTBEPKACHHBIM YUEHBIM
coeroM YnI'V (mporoxon Ne8/268 ot 26.03.2019 1.).

®opma 00yueHus: ouHast

HasBanue pa3iesioB u TeMm Bua camocrosiTe1bHOM O0bem dopma
padoTbl (npopadomka B KOHTPOJIA
yueonozo mamepuana, yacax (nposepka

peuienue 3adauy, peghepam, peutenusn 3adau,
00K1a0, KOHmMpOJIbHasa paboma, pegepama u
noozomoeKa K coaue 3auema, op.)
IK3amena u op.)
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Pabouas nmporpaMma JUCIHILTHHEL
Pasnen 1. IloaroroBka ga"Hueix | UreHue OCHOBHOU U 12 IIpoBepka
JIOTIOJIHUTEILHOM JINTEpaTypHl, KOHCIIEKTOB
CaMOCTOATEIIbHOE U3YUYEHUE pOpabOTaHHOTO
MaTepHaa 1o JUTepaTypHbIM Marepuana,
HCTOYHUKAM, BHITOJHEHHUE 3a/laHnH.
71a00paTOPHBIX pabOT JlaboparopHas
paborta
Paznen 2. OcHOBBI cTaTUCTHKU | UT€HHE OCHOBHOW U 12 [IpoBepka
JIOTIOJIHUTEILHOM JINTEpaTypHl, KOHCIIEKTOB
CaMOCTOATEIIbHOE U3YUYEHUE POpabOTaHHOTO
MaTepuala 1o JUTepaTypHbLIM Marepuana,
VICTOYHUKAM, BBIIOTHEHUE 3allaHnH.
n1abopaTopHBIX paboT JlaboparopHas
pabora
Paznen 3. Beruncnenue YUreHue OCHOBHOU U 12 IIpoBepka
CTaTUCTUYECKUX XAPAKTEPUCTUK | JOTIOIHUTEIbHOU JTUTEPATYPHI, KOHCIICKTOB
OJHOMEPHBIX pacrpeeTIeHUI CaMOCTOSITEIILHOE U3YUYECHUE pOpabOTaHHOTO
Marepuaa 1o JUTepaTypHbIM Marepuana,
MCTOYHUKAM, BBITOJHEHHUE 3a/laHuu.
n1abopaTopHBIX paboT JlaboparopHas
pabora
Paznen 4. [TpoBepka | Urenue OCHOBHO u| 12 [IpoBepka
CTaTUCTUYECKUX THIOTE3 JIOTIOJIHUTEIILHOM  JIUTEpaTyphl, KOHCIIEKTOB
CaMOCTOSITEIIbHOE M3yUYCHUE popabOTaHHOTO
Marepuana Mo JUTepaTypHbIM MaTepuana,
HMCTOYHHKAM, BBITIOJIHCHHE 3a/IaHHM.
n1abopaTopHBIX paboT JlaboparopHas
paboTa
Paznen 5. Ananus | Urenue OCHOBHOM u|l2 IIpoBepka
MHOKECTBEHHBIX OTBETOB JIOTIOJTHUTENILHON  JIUTEpaTypHI, KOHCIIEKTOB
CaMOCTOSTENIbHOE M3y4YEHUE npopaboTaHHOTO
Marepuaiga 1o JUTEPaTypHBIM MaTepHaia,
HMCTOYHHKAM, BBITIOJIHEHHE 3a/1aHUM.
71a00paTOPHBIX paboT JlabopaTopHas
pabota
Pasnen 6. Perpeccuonnsiii | Urenue OCHOBHOI1 u| 12 [Iposepka
aHaJIN3 JaHHBIX JIOTIOJIHUTENILHOM  JTUTEepaTyphl, KOHCIIEKTOB
CaMOCTOSITEIIbHOE M3y4YeHUE popaboTaHHOTO
Marepuana Mo JUTepaTypHbIM MaTepuana,
HMCTOYHHKAM, BBITIOJIHCHHE 3a/IaHHM.
n1abopaTopHBIX paboT JlaboparopHas
pabora
®dopma 13u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Pabouast mporpaMma JUCIUIIINHBI
Paznen 7. Knacrepusiii ananu3 | Urenue OCHOBHOM u| 12 IIpoBepka
JIONIOJTHUTEIILHOWU  JIMTEPATYPHI, KOHCIICKTOB
CaMOCTOSTEILHOE H3y4YCHUE popaboTaHHOTO
Marepuajia MO JIMTEpaTypHbIM Marepuaia,
HCTOYHHUKAM, BBITIOJIHCHHE 3aJaHU.
71a00paTOPHBIX pabOT JlaGopaTopHas
paborta
Pa3znen 8. ®akTopHbIi aHANIN3 Urenue OCHOBHOM u| 16 IIpoBepka
JIONIOJTHUTEIILHOU  JIMTEPATYPHI, KOHCIICKTOB
CaMOCTOSTEILHOE H3y4YCHUE popaboTaHHOTO
Marepuajia MO JIMTEpaTypHbIM Marepuaia,
HCTOYHHUKAM, BBITIOJIHCHHE 3aJaHU.
J1a00paTOPHBIX pabOT JlaGopaTopHas
pabora

11. YYEBHO-METOJIMYECKOE M NTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) Cnucok pekoMeHayeMoii JTuTepaTypsbl
OCHOBHasl

1. Tlpuknagnasi mMareMaTHyecKas CTAaTHCTUKa : ydeOHoe mocobue / coctaBurenmu A. A.

Murnens. — Tomck : TOMCKHE rocynapCTBEHHBINH YHHUBEPCHTET CHUCTEM YIPABICHUS H
pamnosnexTponuku, 2016. — 113 ¢. — ISBN 2227-8397. — Tekcr : 31meKTpOHHBIH //
OnekTpoHHO-OmOnuoreunass cucrema [PR - BOOKS :  [caiit]. — URL:

http://www.iprbookshop.ru/72166.html
2. MarneBannplii, WM. WM. Maremarndeckue OCHOBBI ~ NEPBUYHOM  00pabOTKH
HKCIEPUMEHTAJIbHBIX JAHHBIX | METOJUYECKUE MAaTepHallbl IO MPUKIIATHOW CTaTUCTUKE /

N. W. Marnesannsnii, T. W. Kapsakuna. — Boarorpag : Boarorpaackuit
TOCYJTapCTBEHHBIN COLMANBHO-TIEaroTHIecKuii yauBepcureT, «llepemena», 2015. — 42
c. — ISBN 2227-8397. — Tekcrt : 31eKTpOHHBIH // D1eKTpOHHO-0MOIMOTeYHAas cucTeMa

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/40738.html

3. Beicmas marematuka. Yacts III. Teopust BeposiTHOcTell. MaremaTnueckasi CTaTUCTHKA :
yueOnoe nmocooue / B. U. byxrosiposa, B. M. I'ymuna, C. P. Ilecuanckas, JI. K. Papunr.
— KemepoBo : KemepoBckas rocyaapcTBeHHass MeIUIMHCKas akaaemusi, 2006. — 88 c.

— ISBN 2227-8397. — TekcT : 3JeKTPOHHBINA // DIEKTPOHHO-OMOIMOTEUHAsT CUCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/6113.html

JOTIOJTHUTEIbHAS
1. Jlucwes, B. II. Teopust BeposiTHOCTEN U MaTeMaTHYeCKasi CTATUCTUKA : yueOHOe rmocodue

/ B. II. JlucbeB. — Mocksa : EBpasuiickuii oTKpbITHIH nHCTUTYT, 2010. — 199 €. —

ISBN 5-374-00005-5. — Tekct : 3eKTpOHHBIN // DIEKTPOHHO-OMOIHOTEUHAsT cHCTEMA

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/10857.html

2. boxko, B. I1. UnpopmamioHHbIE TEXHOJIIOTUU B CTATUCTHKE : yuyeOHoe mocodue / B. I1.
Boxko. — MockBa : EBpasuiickuii oTKpbIThIH HHCTUTYT, 2010. — 168 ¢. — ISBN 978-
5-374-00322-2. — TekcT : 2IIeKTpOHHBIN // DnekTpoHHO-OMOIHOTeuHast cuctema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/10684.html

3. MunamkuH, B. I'. BusHec-cTaTucTHKa M TPOTHO3UpPOBaHUE : yueOHoe mocodue / B. T.
Munamkun, H. A. CagoBHukosa, P. A. [lImoiinoBa. — Mocksa : EBpa3uiickuii OTKpBITBIN
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uHCTUTYT, 2010. — 256 ¢. — ISBN 978-5-374-00379-6. — Tekcr : 31eKTpOHHBIH //
OnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/10624.html

yueOHO-MeTOoAn4YecKas

1. XXapkoma, I''A. Cratuctuyeckas 3aBHCHMOCTh CIIyYalHBIX BEJIIMYHH : Yy4eO.-METO/I.
pPEKOMEHJALMU 0 BBIOJHEHUIO TpakT. 3amanus / A. B. Xapxos, I'. A. XKapxkosa. -
VapsHoBck : Yal'V, 2011. - un. - 3arn. ¢ skpana; MMeercst ned. aHajior. - DJIEKTPOH.
TekcToBble gaH. (1 daitm : 4,09 M06). - Tekcr : SICKTPOHHBIM. URL:
ftp://10.2.5.225/Full Text/Text/Zharkova3.pdf

2. XapkoBaI'. A. Meroauueckue yka3zaHHs JJISi CAMOCTOSATENBHOM pabOThl CTYJIEHTOB IO
mucuuminHe  «CTaTUCTHUECKHe MakeThl O00paOOTKM  JaHHBIX» S CTYJIEHTOB
OakanaBpuaTa 1o HanpasieHuro nmoarotosku 02.03.03 «MartemaTtndeckoe obOecriedeHue u
aJIMMHHUCTPUPOBAHUE UH(GOPMaIMOHHBIX CUCTEM, HAIPaBIEHHOCTh
(mpoduns/criennanuzanusi) TexHOIOTHs MPOrpaMMHUPOBAHUS OYHOU (HOpMBI 00yUeHHS /
I'. A. XKapkosa; YnlI'Y, ®MHUuAT. - VYaesHock : Yul'V, 2019. - 3arn. ¢ skpana;
Heomy0OsmmkoBaHHEIH pecypc. - DnekTpoH. TekcToBble naH. (1 daiin : 262 KBb). - Tekcr :
aneKTpoHHBIN. http://lib.ulsu.ru/ProtectedView/Book/ViewBook/9075

CornacoBaHo:
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JIGAAHOCTE, COTPY KA HEYUAON OHOTHOTCRI $HO NOUINCEH aata

0)IIporpammHoe obecniedenue /[ 0Opa3oBaTEeIbHOrO IMpoIecca MO JaHHOW HUCHUILIAHE
HeoOxoauM cranvoHapHbiii kiacc [IK ¢ ycTaHOBIEHHBIM CIEQYIOIIUM I[POTPAMMHBIM
obecrieueHueM:
Microsoft Office
Microsoft Windows
Visual Studio
10 COTCBU
JITTIO «TeMIT»
NX Academic Perpetual License CAE+CAM
NX Academic Perpetual License Core+CAD
«AnaTumiarnat.BY3»
Statistica Base
Embarcadero RAD Studio
KOMIIAC-3D
Cnucok cBo6oaHo pacnpocrpansiemoro I10O:
Qt Creator
JDK
PostgreSQL
Python IDLE
Scilab
Visual studio code
Code::Blocks IDE
Visual Studio Community
Ubuntu linux
Oracle VM VirtualBox
Xunbuntu
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LibreOffice
Calculate Linux

B)IIpodeccnonaibubie 0a3bl JAHHBIX, HHPOPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. IPRboOKS : snekTpoHHO-OMOIHMOTEYHAsT CUCTEMA : CalT / rpymma KoMmmanui Ai [Tu
Ap Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: s
3apEerucTpUp. Mojab30BaTeneH. - TEKCT : 3JIeKTPOHHBIH.

1.2. FOPAUT : snekTpoHHO-OuOMMOTeuHas cuctema : caiit / OOO DieKTpoHHOE
m3patensctBo FOPAWT. — Mocksa, [2021]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: ISl 3apETUCTPUP. MOIb30BaTENEH. - TEKCT : 3JIIEKTPOHHBIM.

1.3. KoHCynbTaHT CTyIeHTa : JJCKTPOHHO-OmOmmoreuHas cuctema : cadt / OOO
[Tonurexpecypc. - Mockaa, [2021]. - URL:
http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-128.html. — Pexum goctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. Jlanp : snekTpoHHO-OMONMOTEeYHast cucteMa : cailt / OO0 3BbC Jlanp. — CaHKT-
[TerepoOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum goctyma: Juis 3aperucTpup.
nosb3oBareseil. — TeKcT : AIeKTPOHHBIH.

1.5. Znanium.com : 3neKTpoHHO-OMOIHOoTeYHass cucrema : cadt / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com. — Pexum moctyma : Ui 3aperucTpup.
IIOJIB30BaTeNeH. - TEKCT : AIEeKTPOHHBIN.

1.6. Clinical Collection : koyulekmus sl MEIUIIMHCKUX YHHBEPCUTETOB, KIMHUK,
MEIUITMHCKIX OnOIMOTEK // EBSCOhost : [mopTaut]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pesxxum jtocTyma : ajisi aBTOPHU3. MoJib3oBaresiei. — TeKCT :
JJIEKTPOHHBIN.

2. Koncyasrantllimoc [DnekTpoHHBIN pecypc]: cpaBodHas mpaBoBas cucrema. /OO0
«Koncynprant [Tntoc» - DnekTpoH. aaH. - Mocksa : Koncynerantlltoc, [2021].

3. ba3bl JaHHBIX NEePUOTUYECKUX U3TAHUI:

3.1. ba3a naHHBIX NMEPUOAMYECKHX M3JaHMUU : 3MeKTpoHHbIE kypHaisl / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctyma : s
aBTOPHU3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayynas snekTpoHHas Oubmmuorexa : caiir / OOO Hayunas
Onekrponnas bubianoreka. — Mockga, [2021]. — URL: http://elibrary.ru. — Pexxum goctyma : ajist
aBTOPU3. NIOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : anexrponHas oubnunoreka / U] I'pedennukoB. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : Juisi aBTOPHS.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

4. HanuoHajJbHasi JJIeKTPOHHAs OuOJMOTEKA : DIEKTpOHHAs OuOIMOTEeKa
denepanbHasi rocygapcTBeHHas WH(GOPMAIMOHHAS CUCTEMA : caiT / MUHHUCTEPCTBO KYJIbTYpPHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum poctyma : i mojb30BaTesci
Hay4YHOI OnbmuoTeku. — TeKcT : 37eKTPOHHBIMH.

5. SMART Imagebase I EBSCOhost : [mopTai]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : Ui aBTOPHS.
noJib3oBaresei. — M3o0paskeHue : 3MeKTPOHHEIE.

6. ®enepanbHble HHGOPMALMOHHO-00Pa30BaTe/IbHbIE OPTAJIbI:

6.1. Eannoe okHO JiocTyma K oOpa3oBareldbHBIM pecypcam : (emepanbHbIil mopran /
yupeautens OIAOY IO HPI'OIl u UT. — URL: http://window.edu.ru/. — Teker
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AJIEKTPOHHBIN.

6.2. Poccuiickoe obOpazoBanue : denepanbablii moptan / yupenurenr GI'AOY IO
LPT'OIT u UT. — URL: http://www.edu.ru. — Tekcr : 3JeKTpOHHBIH.

7. O0pa3oBaTesnbHbIe pecypebl Yal'y:

7.1. Dnekrponnas Oubnmuoreka Ynl'Y : momyns ABUC Mera-ITPO / OOO «/lara
Okcnpecey. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum mocTyma : Juis HOJb30BaTeleh
Hay4YHOU OnOmmoTeku. — TeKcT : 3JeKTPOHHBIA.

7.2. O6pazoBatenbhblii mopran Yiul'Y. — URL: http://edu.ulsu.ru. — Pexum noctyna : s
3apPETUCTP. MOJIb30BaTENEH. — TEKCT : AIEKTPOHHBIN.

CoracoBaHo:
Rl ek JW /: / A &"Q/éé/&fa /(72 W

Hoh)lmocrb comynHuKa YI/ITFFCDHO TOJAMHCh nara/ 27

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI:

Aynuropun Ans TPOBEACHUS JICKIUH, CEMUHAPCKUX 3aHATUH, ISl TMPOBEICHUs
71a00paTOPHBIX PadOT, I MPOBEACHUS TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTECTAIHH.

AynuTOpUM yKOMILUIEKTOBAHbl CIEUAIU3UPOBAHHON MeOenblo, y4eOHOH JTOCKOM.
AynuTopuH A MPOBEACHUS JIEKIUH 000pyIOBaHbI MYJIbTHMEIUIHHBIM 00OpPYIOBAHUEM IS
npecTaBieHust HHpopMalu 601b1I0i ayqutopun. [loMerienus ans caMoCcTOsSTENbHON paboTh
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOIKIIOUEHHs K cetn «VHTepHeT» U
obecrnieueHreM J0CTyma K 3JEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpele, SJIEKTPOHHO-
OMOIMOTEYHOH crcTeMe.

[Tomemenue 3/414. Aynuropus 1uisi IPOBEACHUS IPAKTUYECKUX U JIEKIIMOHHBIX 3aHATH,
TEKYIIET0 KOHTPOJIA U TPOMEKYTOUHOW aTTeCTallud, TPYHNOBBIX M HHAWBUIYaTbHBIX
KOHCYJIbTAIIU ¢ HA0OPOM JEMOHCTPAIIMOHHOTO 000PYI0BaHUS I OOCCIICUCHHS] TEMATHIECKUX
wimtoctpaiuid. [TomerieHne yKOMIUIEKTOBAaHO YYEHMYECKOM JOCKOM M KOMIUIEKTOM MeOenu
(mocamounbix mect — 38). 432017, YabsiHOBCKast 0011acTh, T. YIIBSHOBCK, yiI. HabepexxHas pexu
Causry, 1. 106 (3 koprryc).

[Momemenne 303. Aynuropus miasi mpoBeaeHUs: jJabopaTopHbIX 3aHsAThi. [Tomernenne
YKOMIUIEKTOBAHO YYEHHYECKON JOCKOH M KOMIUIEKTOM Mebenn (mocamounbix mect — 10).
Kommbrorepsr, Wi-Fi ¢ qoctynom k cetu «Murepuer», JUOC, OBC. IlpoekTop, skpan. 432017,
VYnbsHOBCKas 0071acTh, T. YIIbSHOBCK, yi. Habepexxnas pexku Cusiry, a. 106 (1 xopmyc).

Peammzanust mporpamMmbl AMCHUIUIMHBL TpeOyeT Hamu4ust ydeOHOW JabopaTopuu.
Ob6opynoBanue yueOHON 51abOpaTOpUM: MOCAJOYHbIE MecTa MO KOJIMYECTBY CTYAEHTOB.
TexHuueckue cpeicTBa OOYYEHHS: KOMIBIOTEPHI C  JIMIEH3UOHHBIM  IMPOTPAMMHBIM
o0ecrieyeHneM:

Microsoft Office

Microsoft Windows

Visual Studio

10 COTCBAU

JITIO «TeMIT»

NX Academic Perpetual License CAE+CAM
NX Academic Perpetual License Core+CAD
«Antunnaruar.BY3»

Statistica Base

Embarcadero RAD Studio

KOMIITAC-3D
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Cnucok cBo6oaHo pacnpocrpansiemoro I10O:
Qt Creator

JDK

PostgreSQL

Python IDLE

Scilab

Visual studio code
Code::Blocks IDE

Visual Studio Community
Ubuntu linux

Oracle VM VirtualBox
Xunbuntu

LibreOffice

Calculate Linux

13. CHEIIUAJIBHBIE YCJI0OBUSA JUISL OBYYAIOHIUXCS C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS

O06yuenue no OIIOII BO olyuaromuxcst ¢ OrpaHH4eHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI
OCYILECTBIISIETCSI C yYETOM OCOOEHHOCTEH ICUXO(PHU3NIECKOTO Pa3BUTHS, WHAWBUIYATbHBIX
BO3MOXXHOCTEH U COCTOSIHUSL 3J0pOBbsi Takux oOyuaromuxcs. OOpa3zoBaHue 00ydaroOmUXCs C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI MOXKET OBITH OpPraHM30BAaHO KAaK COBMECTHO C
IPYrUMH 00Yy4aroIMMUCS, TaK U OTIAENbHO. B ciydae He00X0AUMOCTH, 00yYaroMCcs U3 YUClia
JWII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0pOBbBsI (TI0 3asiBIICHUIO OOYYaIOMIErocs) MOTYT
npeniaraTbCs OJHU M3 CIEAYIOIIUX BapUAaHTOB BOCHPHUATHS HHQPOpPMAIMM C YYETOM HX
WH/IMBUIYAITBHBIX TICUX0(U3NIECKUX OCOOCHHOCTEH:
— IS ML C HapyIICHUSIMH 3pEHHs: B MEYaTHOW (opMe YBEIWYECHHBIM MIPUPTOM; B Popme
AJIEKTPOHHOTO JIOKyMeHTa; B (Qopme aynuodaiina (mepeBos ydeOHBIX MaTepUaloOB B
aymuodopMmar); B medaTHOW ¢opme Ha si3bike bpaiins; WHIMBHIyalbHBIE KOHCYJIBTAIMH C
NpUBJICUEHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUIYabHbIE 33/1aHUS U KOHCYJIbTAIUH.
— JUISL JIAI] C HapyUICHUSIMH CIIyXa: B TeUaTHOH ¢opme; B (GopMe dIEKTPOHHOTO JTOKYMEHTA;
BUJEOMaTepuaigbl € CyOTMTpaMM; WHAMBHUIYalbHble KOHCYJIbTALlMM C IPUBJICYCHUEM
CYPZIOTIEpEBOTUNKA; WHANBUYaTbHbIC 3aJaHUS U KOHCYJIbTAIIHH.
— JUISL JIAI C HapyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara: B re4yatHoil ¢opme; B ¢Gopme
3JIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayanodaiina; MHIMBULYaTbHbIE 3a1aHUS U KOHCYJIbTALII.

B ciy4ae HEO0OXOIUMOCTH WCIIOJIb30BaHUS B y4ueOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTEIbHO JUCTAaHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOTMH, OpraHu3alus
pabotel IIIIC ¢ obyuaroumumucs ¢ OB3 u uHBanmuaamMu mperycMaTpuBaeTCsl B 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefe C YYeTOM UX HHIUBUAYAIbHBIX MCHUXO(DU3MUECKUX
0COOEHHOCTEH.

Paspa6oTuuk ﬂ%/ %/{f) —@e,g//é/ @/ [Z ﬁ
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