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1. Hepeqeﬂb KOMIeTeHINi 1 HHAHUKATOPOB UX TOCTHKCHUHA

[Iponecc n3ydeHus TUCIMILIMHBI HAIIPaBJIeH Ha (OPMHUPOBAHUE CIIEIYIOIINX KOMIICTCHITHIA:

Ko 1 naumeHnoBanue

KOI[ 1 HAUMCHOBAHUEC UHAM-

[IpenmecrByromue 3Tamnsl

eMbl 00pabOTKH U
Npe/ICTaBICHHS 1aH-
HBIX

00pabOTKH AAHHBIX, TOCTPO-
€HMs CTATUCTHUYECKUX MOJIe-
TIeil ¥ IPUHSTHS CTaTUCTHYE-
CKHUX PELLICHUI;

OIIK-2.3 Binagers

TE€XHUKOM BBIYHCIICHUS 110
anropuT™MaM 00paboTKH JaH-
HBIX C UCIIOJIb30BaHUEM I1a-
KETOB MPHUKJIAIHBIX TIPO-
rpamm;

KaTopa JOCTHKEHUS KOMITE- Otan
KOMIIETECHIIUU paa . (¢ ykazaHueM juc-
TEHIUI
LUTLITAH)
YK-1.1. 3HaTh cIOCOOBI TI0-
vcKa HH()OpMAIUK; TPUHITU-
MBI aHAJTM3a ¥ CUHTE3a UH-
dbopmaruu
VYK-1.2. Ymers opranuso-
YK-1 CnocobeH ocy- [BaTh mouck HHGOPMALWH;
I1IECTBIIATh MOUCK, [AHAJTU3UPOBATH U CUHTE3UPO-
KpUTHYECKHiT aHamu3 (BATh HHOPMALHMIO; HCTIOIb-
w cumtes uH(bopma- [POBATE CHCTEMHBIN MoOIXON
17151 pEIIeHUs TOCTaBJICHHOMN 3 b1.B.10 Teopus cBsi3u
WU, TPUMCHSITH CH-
-~ 3aaun
CTEMHBINA TOIXOM IS
pEIICHHS TTOCTABJICH-
HBIX 33724 YK-1.3. Bnagers npuemamu
MorCcKa NHPOPMAIIUH 110 3a-
TAaHHOM TEeMeE;
-METOJIaMH aHaJIN3a KCIIC-
PUMEHTAIILHBIX JTAHHBIX
OIIK-2.1 3nath
METO/IbI IIPOBEICHHS HAYYHO-
T'O UCCJICIOBAHWS;
QITOPUTMBI ITPEIBAPUTEITb-
HOM 00pabOTKU IKCIIEPUMEH-
OIIK-2 Cnocoben
TaJIbHBIX TAHHBIX, CTATUCTH-
CaMOCTOATEJIBHO YCCKHE METOIbI KX 00paboT-
HPOBOJUTE MCCIE0- |KU U NIPUHATHS; b51.0.06 Pusuka
Banue u ucnons3o-  [OIIK-2.2 YmeTs 51.0.12 Teopust aek-
BATh OCHOBHBIE pH- |[PCIIATH TUIINYHBIC 3a/1a91 3 TPUYCCKHUX LCTICH

51.0.17
CTaHIApTU3aIMsI M Cep-
TU(dUKAINS

Mertpoorus,




OIIK-4 Criocoben
MMOHUMATh TTPHHITAITHI
paboThl COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTUH U HC-
[10JIb30BaTh UX IS
pellIeHus 3aa4 Mpo-
dbeccroHanbHOM fesi-
TEIHLHOCTH

OIIK-4.1 3HaTh TPUHLIMIIBI
paboThl COBPEMEHHBIX HH-
(OopMallMOHHBIX TEXHOJIOTHIA;
MCIIONIb30BaHne NHPOpMaIu-
OHHBIX TEXHOJIOTUH JIsI pe-
[IeHUs 3a/1a4 Ipodeccro-
HAJIBLHOM eI TEILHOCTH;
OIIK-4.2 YMeTb NIpUMEHSTD
COBpEMEHHbIE HH(OPMALIU-
OHHBIE TEXHOJIOTHH B CBOEH
pohecCuOHaNBbHOM e TeNb-
HOCTH

b1.0.07 Undopmartuka
51.0.08 WnxenepHas u
3 KOMITbIOTEpHAas Tpaduka
b2.0.01(Y) O3nakomu-

TCJIbHAs IPAaKTUKa

®opma(bl) MPOMEKYTOYHON aTTeCTAllMU MO JUCIHILTMHE: 3a4eT (5 ceMecTp).

2. Iloka3zaTen, KPpUTEPUH M LIKAJIbI OLIEHUBAHUSA KOMIIeTeHIN

2.1. Tloka3areneM OICHWBAaHUS KOMIIETEHIIMA Ha 3Tarne X (pOopMUpOBaHUS NPU W3YYCHUH

AUCHUILIUHBI ABJIACTCA YPOBCHB UX OCBOCHUA.

NugukaTop ocBOeHUS
KOMIIETEeHIIUH

IToxa3aTenapb OoLleHUBAHUSA

Kpurepuii onenuBanuns

YK-1.1. 3Haet ciocoOb1
MoMcKa HHQpOpMaInu;
NPUHIUIIBI aHaJIn3a U
cuHTEe3a HHPOPMAITHHI

3HaTh CHOCOOBI MOKUCKA UH-
dbopManuu; IpUHIUIIBEI aHA-
JM3a U CUHTE3a HHPOpPMALUU
VYMeTh: OpraHu3oBaTh MOUCK
UHPOpPMALIUK;  AHATU3UPO-
BaTb M CHUHTE3UPOBATh WH-
dbopMalnio;  HCIOIH30BAThH
CUCTEMHBIH MOAXOMA AJsl pe-
IIICHUS IIOCTABJIICHHOM 3aja-
YH.

BnaneTs: nmpuemamu rnovcka
uH(GOPMAIIUH TI0 33TaHHOM
TeEMeE; METOIaMHU aHaIu3a
IKCIIEPUMCHTAIBHBIX JIaH-
HBIX

BrimonHensl Bce mpakTUueckue u jabo-
paTopHble paboThHI MO AMCIUIIMHE B CO-
OTBETCTBHH C Ipaukom.

OdopMIIeHBI OTYETHI 110 MPAKTUICCKUM H
71ab0paToOpHBIM paboTaM B COOTBETCTBHU
¢ TpeOOBaHUSIM.

[Ipu 3amuTe 1a0OPATOPHBIX, MpPAaKTHYE-
CKUX paboT (hopMyIupyeT BBIBOABI 110
MIOJIyYE€HHBIM pe3yJbTaTaM.

YK-1.2.
OpraHnu30BaThb IOUCK WH-
bopmanuu;
BaTh u

YMmeer-

aHaJIN3HUPO-
CUHTE3UPOBATH
nH(pOpPMALIMIO; HCIOJIB30-
BaTh CHUCTEMHBIH IOAXOJ]
IVl peIleHUs] NOCTaBJICH-

3Harh CIOCOOBI MOMCKA MH-

dbopmaru; TpPUHIIUIBI aHA-

7u3a ¥ CUHTEe3a WH(OopManuu
YMeTh: OpraHu30BaTh MOUCK
uHbOpMallMU;  aHAIU3UPO-
BaTb U CHUHTE3UPOBATH WH-
dbopMalnio;  HCIOIb30BAThH
CHCTEMHBIM TOAXOJ I pe-

BrimonHeHsl Bce mpakTHUeckue u jabdo-
patopHble paboOTHl M0 AMCUUILUIMHE B CO-
OTBETCTBUU C TpaPUKOM.

OdopMeHbl OTYETHI 1O MPAKTUYECKUM H
nabopaToOpHBIM paboTaM B COOTBETCTBUU
¢ TpeOOBaHUSM.

[Tpu 3ammure 1a0OpPaTOPHBIX, MPAKTHYE-
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HOM 3a/Ja4u.

IIICHUS IIOCTaBJICHHOW 3aja-
YH.

Bnanets: npuemMamu rnovcka
nH(popMaIuu 1Mo 3aJaHHON
TeME; METOJJaMH aHaIu3a
IKCIIEPUMEHTAIIbHBIX JTaH-
HBIX

CKHX paboT ¢GopMyIupyeT BBIBOABI IO
MOJTYYCHHBIM pe3yJibTaTaM

VK-1.3. Bnaneer npue-
MaMu Tiorcka uHpopma-
LIMH I10 3aJaHHOH TeMe;
METOJIJaMH aHaJIN3a dKCIIe-
PUMEHTAIBHBIX JaHHBIX

3HaTh CIIOCOOBI MOMCKA UH-
(dbopmanuu; TPUHIIHITEI aHA-
JM3a U CUHTE3a HHPOpPMALIUU
VYMeTh: OpraHu30BaTh MOUCK
UHPOpPMALIUK;  AHATU3UPO-
BaTh W CHHTE3UPOBATh WH-
dbopMalnio;  HCIOIH30BAThH
CUCTEMHBIH TOAXOJ IS pe-
IIICHUS IIOCTABJIICHHOM 3aja-
YH.

Bnaners: npuemMaMu noucka
uH(GOPMAIIUH TI0 33TaHHOM
TEME; METOJITaMH aHAJIN32a
IKCIIEPUMCHTAIBHBIX JIaH-
HBIX

BrimonHeHsl Bce mpakTuueckue u jabo-
paTopHble pabOThl MO AMCLUHUILIMHE B CO-
OTBETCTBHH C IpapuKoM.

OdopMIeHBI OTYETHI 10 MPAKTUYECKUM H
abopaTOpHBIM paboTaM B COOTBETCTBUH
¢ TpeOOBaHUSIM.

[Ipu 3amurTe 1a00PATOPHBIX, MPAKTHYE-
CKUX paboT (HhopMyIUpyeT BBIBOABI I10
MIOJTy4YE€HHBIM pe3yJibTaTaM

OIIK-2.1 3naer:

METO/IbI TIPOBEICHHSI
HAyYHOTO MCCIICI0OBAHUS;
QJIITOPUTMBI TIPEIBApPH-
TEBHON 00pabOTKH KC-
MEPUMEHTATIBHBIX JaH-
HBIX, CTATUCTHYECKHE ME-
TOJIbI UX OOPaOOTKH U
MIPUHATHUS

3HaTh: METOJBI TPOBEICHUS
HAYYHOTO MCCIIEOBAHUS;
QITOPUTMBI  TIPEIBAPHUTEITb-
HOM 00paboOTKH SKCTIEpUMEH-
TaJIbHBIX JAHHBIX, CTATHUCTHU-
YeCKUe METOJbI UX 00padoT-
KW Y IPUHSATHUS;

YMeTh: pematb TUIHYHBIC
3amauyn 0O0pabOTKU JaHHBIX,
MOCTPOCHUS CTATUCTHUYECKUX
MOJEJIEW U IPHUHATHUS CTATH-
CTHYECKHX PEIICHUII;
BnameTh: TEXHMKON BBIYHC-
JICHUs TIO alNTOpUTMaM 00pa-
OOTKHM JaHHEIX C HCIOJb30-
BaHHWEM TAaKETOB MPUKIA[-
HBIX TIPOTPaMM

BoinonHeHsl Bce MpakTH4eckue u jabo-
paTtopHble paboOThl 10 AMCLUUILUIMHE B CO-
OTBETCTBUU C TpauKOM.

OdopmIteHBI OTYETHI 10 MMPAKTHYECKUM U
n1abopaTopHbIM paboTaM B COOTBETCTBUU
C TpeOOBaHUSM.

[Tpn 3ammre 11a0GOpPaTOPHBIX, MPaKTHYE-
CKUX paboT (HopMyIUpyeT BBIBOABI I10
MOJYYEHHBIM PE3yJIbTaTaM.

OIIK-2.2 YmMmeerT:

penraTh TAMUYHEIC 321391
00pabOTKH JaHHBIX, TO-
CTPOCHHS CTATUCTUICCKHIX
MoOJIeTIeH U IPUHSITHS CTa-
TUCTUYECKHUX PEIICHUI

3HaTh: METOJBI TPOBEICHHUS
HAYYHOTO MCCIICI0OBAHUS;
QITOPUTMBI  TIPEABAPUTEIb-
HOM 00paboOTKU 3KCIIEpUMEH-
TAJIBHBIX JAHHBIX, CTATHCTH-
YeCKHe METOJbI UX 00paboT-
KU ¥ IPUHSATUS;

YMeTh: pemarh TUITUIHBIC
3aja4il 00pabOTKH JIaHHBIX,
MOCTPOCHUS CTATUCTHUECKUX
MoJIeJIeld U TIPUHSITUSL CTATH-

BrimonHeHsl Bce mpakTuueckue u jabo-
paTopHble pabOThl MO AMCLHUILIMHE B CO-
OTBETCTBHH C IpauKoM.

OdopMIeHBI OTYETHI 10 MPAKTUYECKUM H
nabopaTOpHBIM paboTaM B COOTBETCTBUH
¢ TpeOOBaHUSIM.

[Tpu 3amuTe nabOPATOPHBIX, MPAKTHYE-
CKHX paboT ¢GopMyIupyeT BBIBOABI IO
IIOJIy4YE€HHBIM PE3yIbTaTaM.
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CTUYECKHUX PEIICHU;
Bnaners: TEXHUKOM BBIYHC-

JICHUS 110 aJIrOpUTMaM oopa-
OOTKM JAaHHBIX C HCITOJIL30-
BaHHMEM MaKETOB MPHUKJIA/I-
HBIX ITPOTpaMM

OIIK-2.3 Brnaneer:
TEXHHUKOH BBIYUCIICHHS TI0
anroputMam oOpabOTKU
JTaHHBIX C UCIOJIb30BaHHU-
€M IMaKCTOB IMPUKIAJHBIX
porpaMm

3HaTh: METOJBI TPOBEICHUS
HAYYHOTO MCCIIEOBAHUS;
QITOPUTMBI  TIPEBAPHUTEITb-
HOM 00paboOTKU 3KCTIEpUMEH-
TaJbHBIX JTAHHBIX, CTATHCTH-
YeCcKUe METOJbI UX 00padoT-
KW Y IPUHSATHS;

YMeTh: pemath TUIHYHBIC
3amaun 0O0pabOTKU JaHHBIX,
MOCTPOCHUS CTATUCTHUYECKUX
MOJEJIEW U NPHUHATUS CTATH-
CTHYECKHX PEIICHUII;
Bnaners: TEXHUKOH BBIYHC-

JICHUS TI0 AJITOPUTMAaM 00pa-
OOTKM TaHHBIX C HCIIOJIB30-
BaHUEM IAKETOB MPUKJIIA/I-
HBIX IIPOrpaMM

BoinonHeHsl Bce MpakTH4ecKue u jabdo-
paTtopHble paboOThl 10 AMCLUUILUIMHE B CO-
OTBETCTBUU C TpauKOM.

OdopMIIeHBI OTYETHI 110 MPAKTUICCKUM H
na00paTOpPHBIM PabOTaM B COOTBETCTBHH
C TpeOOBaHUSAM.

[Tpn 3ammre 1abOpaTOPHBIX, MpaKTHYE-
CKUX paboT (HhopMyIUpyeT BBIBOABI IO
MOJYYEHHBIM Pe3yJIbTaTaM.

OIIK-4.1 3HaeT: npuHLHK-
bl pabOTHI COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEX-
HOJIOTHIT; MCIIOJIb30BaHUE
WH(pOPMAIIMOHHBIX TEX-
HOJIOTUH IS PELLICHUS
3a/1a4 poecCHOHATbHON
NEeSATETbHOCTH

3HaTh: NPUHIIUIIBI PaOOTHI
COBPEMEHHBIX HH(OpMAaIu-
OHHBIX TCXHOHOFHﬁ; HUCIIOJIb-
30BaHHe HH(POPMALIMOHHBIX
TEXHOJIOTUHU AJI pCIICHUA
3aa4 nmpodeccruoHanbHoM
JeSITeITbHOCTH

BrImonHeHsl Bce mpakTHUeckue u jabo-
patopHble paboOTHl 10 AMCUUILUIMNHE B CO-
OTBETCTBHUU C TpaPuKOM.

OdopmiieHbl OTYETHI 10 MPAKTUYECKUM U
71a00paTOpHBIM paboTaM B COOTBETCTBHU
¢ TpeOOBaHUSM.

[Tpn 3ammre maboOpaTOPHBIX, MpaKTHYe-
CKUX paboT (HopMyIUpyeT BHIBOABI II0
MOJTYYEHHBIM PE3yJIbTaTaM.

OIIK-4.2 Ymeer: npume-
HSATh COBPEMEHHBIE UH-
(hopMaIMOHHBIE TEXHOIIO-
TUH B cBOeH npodeccro-
HAJIBHOM JIESITEIbHOCTH

YMeTh: IPUMEHSATH COBpE-
MEeHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH B CBOEH MPO-
(dheccroHaIBLHOM IeATeTbHO-
CTH

BrimonHensl Bce mpakTUueckue u jabo-
paTopHble paboThHI MO AMCIUIIIMHE B CO-
OTBETCTBHH C rpapukom.

OdopMIIECHBI OTYETHI 110 MPAKTUICCKUM H
na00paTOPHBIM PabOTaM B COOTBETCTBHH
¢ TpeOOBaHUSAM.

[Ipu 3amurTe 1a00PATOPHBIX, MPAKTHYE-
CKUX paboT (HhopMyIupyeT BBIBOABI I10
MIOJIyYE€HHBIM pe3yJIbTaTaM.

OIIK-4.3 Bnageet: meTo-
JaM¥ IPUMEHEHHSI UH-
(hopmMaImoHHBIX TEXHOJIO-
TUH U1 pelIeHus Ipo-
(heccroHaTBHBIX 3a/1a4

Bnanets: MeTomamu npume-
HEHHS WH(POPMALIMOHHBIX
TEXHOJIOTHH JIJIs1 PEIICHHS
npoecCHOHANBHBIX 33724

BrimonHeHsl Bce mpakTHdeckue u jabdo-
patopHble paboOTHI 10 AMCLUUILUIUHE B CO-
OTBETCTBUU C TpaPuKOM.

OdopmiieHbl OTYETHI 10 MPAKTUYECKUM U




mabopaTOpHBIM paboTaM B COOTBETCTBHUH
¢ TpeOOBaHUSM.

[Tpu 3amuTe nabOPATOPHBIX, TPAKTHYE-
CKHX paboT ¢GopMyaupyeT BBIBOABI IO
[IOJIy4YE€HHBIM PE3yIbTaTaM.

IIIxana oneHuBaHuA.

3auer

Kpurepun ouenkn

1. CaMoOCTOATEIHHO U MPABUIIBHO OTBETUI HA ITOCTABIICHHBIE
3ayer TEOPETHYECKUE BOIMPOCHI OmiieTa. YBEPEHHO, JIOTHYHO, TIO-
CJIeIOBATENIbHO U apTyMEHTHPOBAHO M3JIaraeT CBOM OTBET.

1. CamocCTOSITENLHO HE OTBETHJI HA MOCTABJICHHBIE TEOPETHU-

He3zauer
YEeCKHUE BOMPOCHI OUTIETa.

3. Meroauveckue MaTepHaJbl, ONpeeJsilOIMe Npoueaypbl ONEHUBAHUSA MO JAMCHH-
IJIHHE

3.1. B xoae peaju3anuy JMCUMILIMHBI HCNIOJIb3YIOTCA cieayomue (ppopMbl 1 MeTOABI
TeKyLIero KOHTPOJIst

Tema n/nau pasgen ®opMbI/MeTOAbI TEKYILETO
KOHTPOJISA YCTIEBA€MOCTH

VYK-1 — CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUN aHAIIW3 U CUHTE3 WH(GOPMAIUH, TPUMEHSATH
CUCTEMHBIN MOJIXO/ JIJIsl pEIIeHUs TOCTABJICHHBIX 3324

3Haer:

-CrIoco0BI Morcka HHPOPMAIIHIH;

-TIIPUHIIMITBI AHATIM3a ¥ CUHTE3a UH(OpMAIIUH;
-CHUCTEMHBII MOAXO0/ /Ul PEeIIeHUs TOCTaBIEHHBIX 3aa4;
Ywmeer:

-OpraHr30BaTh MOUCK HHPOPMAIIH;

-aHAJIU3UPOBATh U CUHTC3UPOBATH I/IH(I)OpMaL[I/IIO;
-HMCIOJIb30BaTh CUCTEMHBIN MOAXO0/T AJIs PEIIEHUs TOCTaBJICHHON 3a1auH;
Bnaneer:

-IpueMaMu MoMCcKa HH(OPMALIUHY 0 3a/laHHOM TeMe;
-MCTOJaMH1 aHaJin3a SKCIICPUMCHTAJIbHBIX JaHHBIX;

Paznen 1 DneMeHThI TEOpUH MOTPENTHOCTEN U MATEMATUUECKON 3auer
00paboTKH pe3yIbTaTOB

Pazgen 2 O6paboTka pe3ynbTaToB SKCIIEPUMEHTA 3auer
JlabopaTopHas paboTa — 3a4eT
Paznen 3 DneMeHTOB KOPPEISIIMOHHOTO M PETPECCHOHHOrO aHa- 3auer
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nu3a st 00paboTKH pe3yaIbTaTOB IKCIIEPUMEHTA JlabopaTopHas paboTa — 3a4eT

Pazgen 4 Vcnonb3oBaHusS MaTeMaTHYeCKOrO0 MOJEIMPOBAaHHE B | 3aueT
JKCIEPUMEHTE. JlaboparopHas paboTa — 3a4eT

OIIK-2 CniocobeH caMOCTOSTENBHO MPOBOIUTE UCCIIEJOBAHUE U UCIIOJIb30BaTh OCHOBHBIE TPUEMBbI
00pabOTKH M MpeICTaBICHHS JaHHBIX

3HaerT:

-METOIbI IPOBEICHHSI HAYTHOTO UCCIICIOBAHHS,

-aJITOPUTMBI TIPEIBAPUTENHHOM 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, CTATUCTUYECKUE METOIbI
ux 00pabOTKU U MPUHSTHS;

YmMmeerT:

-pemarh TUITUYHBIE 337291 00pabOTKH JTaHHBIX, TOCTPOCHUS CTATHCTUYCCKUX MOJCIICH ¥ IPUHATHS
CTaTHUCTUYECKUX PEIICHUN;

Bnaneer:

-TE€XHUKOH BBIYUCIICHHUS IO aJdroputMaM oOpabOTKH JaHHBIX C UCTIOJIb30BAHUEM MMAKETOB MPHUKIAI-
HBIX TIPOTpaMM;

Paznen 1 DneMeHThI TEOpHUH TIOTPEITHOCTEH U MAaTEMaTHYECKOM 3auer
00paboTKH pe3yIbTaTOB

Paznen 2 O6paboTka pe3yabTaToB 3KCIIEPUMEHTA 3auer

JlaGopaTopHas paboTa — 3a4eT
Paznen 3 DneMeHTOBKOPPEISILIMOHHOTO U PErPECCHOHHOIO aHa- 3auer
nm3a Uit 00pabOTKH Pe3yIbTaTOB HKCIIEPUMEHTA JIaGopatopHas paboTa — 3a4eT

Paznen 4 Mcnonp3oBaHuS MaTeMaTUYECKOTO MOJEIMPOBAHME B | 3ader
JKCIEPUMEHTE. JlaGopatopHas paboTa — 3a4eT

OIIK-4 Cnioco6eH MOHUMATh MPUHIIMITBI pa00THl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUN U
WCIIOJIB30BaTh WX JIJIS PEIICHUS 3a7a4 MpodhecCUOHATBHOM NI TeIbHOCTH

3HaerT:

- IPUHIIMTIB PAOOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

-MCMOJIb30BaHNE HH(POPMAIIMOHHBIX TEXHOJIOTUN TSl pelIeHHs 3aa4 IpodheCcCUOHANBHOM Jes-
TEIBLHOCTH;

YmMmeerT:

-IIPUMEHSATH COBpEMEHHBIC HH(OPMAIMOHHBIE TEXHOJIOTUU B CBOCH MPO(heCcCHOHAIBHOM e Teb-
HOCTH,

Bnaneer:

-MeTOoJaMH MPUMEHEHHSI HH(POPMAIIMOHHBIX TEXHOJIOTUHN AJIs perieHus IpodeCCUOHATbHBIX 3a7a4;

Pazgen 1 DnemMeHTHI TEOPUHU MOTPEITHOCTEH U MaTEMAaTUUECKOU 3auer
00paboTKH pe3yIbTaToOB

Pazgen 2 O6paboTka pe3ynbTaToB SKCIIEPUMEHTA 3auer

JlaGopaTopHast paboTa — 3a4eT
Pazgen 3 DneMeHTOB KOPPEIAIMOHHOTO U PETPECCUOHHOTO aHa- | 3ayder
nu3a as o0paboTKU pe3yabTaTOB HKCIIEPUMEHTA JlaboparopHas paboTa — 3a4eT

Paznen 4 Mcnonb30BaHUS MaTeMaTHYECKOTO MOJCIMpPOBAaHUE B | 3adeT
JKCTIEPUMEHTE. JlaboparopHas paboTa — 3a4eT




3.2 TunoBble MaTepHaIbl TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4ar0 XSl

YK-1- Cnoco0eH ocyiecTBIsATh MOUCK, KPUTHYECKHM aHaTN3 U CUHTE3 WH()OpMAaLUU, TPUMEHSATh
CHUCTEMHBIN TIOJIXO0]T JUIsl pEIIEHHUs TOCTaBJICHHBIX 3a/1a4
3Haer:
-crocoObl oucka nHPpopMaIuy;
-IIPUHIUIIBI aHAIKM3a U CUHTEe3a HHPOpMAIUY;
-CUCTEMHBIN MOJIXO AJIS PEIICHUS TOCTABICHHBIX 3a]1a4;
YmMmeerT:
-OpTaHN30BaTh MTOMCK HHQOPMAITIH;
-aHaNTM3UPOBATh U CUHTE3UPOBATH MH(POPMAITHUIO;
-MCTOJI30BaTh CUCTEMHBIN MOJIX0T JUTsl pEIICHUs TOCTAaBICHHOM 3a1a4H;
Bianeer:
MpUEeMaMHF ITOUCKa HHPOPMAITUH T10 33JaHHON TeME,
-METOJaMH aHaJIN3a YKCIEPUMEHTANIbHBIX JTaHHBIX;

OIIK-2 CniocobeH caMOCTOSITENIBHO MPOBOIUTE UCCIIEIOBAHUE U UCTIOIH30BaTh OCHOBHBIC TPUEMBI
00pabOTKH U MPEACTABIICHUS JAHHBIX

3HaerT:

-METOIbI IPOBEICHHSI HAYYHOTO UCCIICIOBAHHS,

-aJITOPUTMBI TIPEIBAPUTENHHOM 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, CTATUCTUYECKUE METOIbI
ux 00pabOTKH U MPUHSTHS;

YmMmeerT:

-pemiarh TUITUYHBIE 337291 00pabOTKH JTaHHBIX, TOCTPOCHUS CTATHCTUYCCKUX MOJCIICH ¥ MPUHATHS
CTaTHUCTUYECKUX PEIICHUN;

Bnaneer:

-TE€XHUKOH BBIYUCIICHHUS IO aJIroputMaM o0pabOTKH JaHHBIX C UCTIOJIb30BAHUEM MMAKETOB MPHUKIA/I-
HBIX TIPOTPaMM;

OIIK-4 CnocobeH MOHMMATh TPUHIIMITEI Pa00THI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA U
UCIOJIb30BATh UX JJIS peIIeHus 3a/1a4 MPo(eCCHOHATBHON AEeATeNbHOCTH

3HaerT:

- IPUHLUIBI pabOThl COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHH;

-MCI0JIb30BaHNE UH(POPMALIMOHHBIX TEXHOJIOTUN IJIsl pelIeHUs 3a1a4 Ipo(ecCUOHAIBHON Jes-
TEJILHOCTH;

Ymeer:

-IPUMEHATh COBPEMEHHBIE NH(POPMALIMOHHBIE TEXHOJIOIMH B CBOEH IPOPECCHOHATIBHON JIesATeNb-
HOCTH;

Bnaneer:

-METO/IaMH MPUMEHEHHsI HH(OPMAIIMOHHBIX TEXHOJIOTHH /IS pelIeHUs TPOoecCHOHATbHbIX 3a1ay.

[Tpumep BHIOTHEHUS U 3aJaHHS 110 IPAKTUYECKOMY 3aHATHIO «OOpaboTKa pe3yIbTaTOB COBMECT-
HBIX U3MEPEHU. MeTOl HAMMEHBIIINX KBAJIPATOB)»

Iens:
1. 3akperuieHne TEOPETHYECKUX 3HAHMM AUCHMIUIMHBI 10 Teme: «OO0paboTka pe3yibTaToB COB-
MECTHBIX U3MepeHuil. MeTo1 HaMEHBIINX KBapaToB»

Kpatkast Teopus.

B peanbHBIX M3MEPEHUSX W3-32 BO3ACHUCTBHUS OOJBIIOTO KOJHYECTBA (DAaKTOPOB, KOTOPHIE
HEBO3MOXKHO YUY€CTh, Ha0II0AA€TCS 3HAYUTENbHBIN pa30poc JaHHBIX, YTO HE MO3BOJISET YCTAHOBUTD
(YHKIIMOHATIBHYIO 3aBUCHUMOCTbB, T.K. Ul 3TOTO HEOOXOAMMO, YTOOBI Ka)KJIOMY 3HAUEHUIO Iepe-
MEHHON X COOTBETCTBOBAJIO TOJILKO OJIHO 3Ha4YeHUE Y. B 3TOoM cilyyae uMeeT MecTo Jullb Koppe-
JSIUOHHAs 3aBUCUMOCTb.



Omnpenenenne k03pPUIMEHTOB SMITUPHUYECKUX (HOPMYJT IPH KOPPEISAINOHHON 3aBUCUMOCTH
CBOJUTCS K BbIOOpY TaKMX MX 3HAUYEHHUH, IPU KOTOPHIX HalJeHHAs 3aBUCUMOCTh pacloyiaraercs K
OTYETHBIM TOYKaM Hambosee 0m3Ko. B 3TOM cirydae MOYKHO BOCIIOIB30BATHCS METOJOM HAaUMEHb-
X KBAJpPaTOB, OJJHAKO, OH 3(pPEeKTUBEH MpH aHAIN3€e JIMHEHHON 3aBucuMOcTH Mexkay X U Y. Ec-
JM 3aBUCUMOCTb HEJIMHEWHas, TO ISl OLEHKU OJM30CTH BBIOPAHHOHN (PYHKIIMOHAIbHON 3aBUCHMO-
CTH U OIBITHBIX JIAHHBIX PAllMOHAIBHO BOCIOJB30BaThCA KOA(PPHUIMEHTOM HapHOW KOPPEISLHH.
Ero 3nauyenue nexxut B unTepBaie —1 + +1 u paccuntsiBaeTcs 1o popmyiie

ST
7_)([.)/;
r = L s (17)

o, 0,

Bennuuna ko3 duimenTa Koppesiuu XapakTepu3yeT CHITy BEpOATHOCTHON CBSI3HM, UTO HE
BCET/Ia COOTBETCTBYET CYIIECTBOBAHUIO MPUYUHHOW CBsA3H. [103TOMYy HEOOXOIMMO IMOJIB30BATHCS
JIOTIOJTHUTEIBHON HH(pOpMAIIHE 0 XapaKTepe H3y4aeMoro SIBIICHHS, €ro MEXaHU3Me U T.].

[Tpu mocTpoeHnn rpaduyeckux 3aBUCUMOCTEH HEOOXOIUMO COOJIIOaTh OCHOBHBIC NMPABH-
na. OYHKIUIO U apTyMEHT BBIOMPAIOT HAa OCHOBAHUHU M3BECTHBIX (DPU3MKO-XUMHUYECKUX 3aBUCHMO-
CTell MeXly U3y4aeMbIMH BeIHMUMHAMU U T€XHOJOrHel nmporecca. Ha ocu abGemuce oTkiaabsiBaeTcs
3HAa4YeHHE apryMeHTa, Ha OCH OpAMHAT — 3HaueHUs (QyHKIHU. [IepBbIM PaBUIOM MMOCTPOSHUS Tpa-
(buKoB sBIAETCS BHIOOP MacmiTaba, T.K. IPU «Ipe3MEepHOM» MaciiTabe Ha TpaduKe MPOSBISIOTCS
«uryMbl». C Ipyroil CTOPOHBI CIUILKOM IpyObIii MaciTad HUBEIHPYET BO3MOXKHBIE MUHUMYMBI U
MaKCHMYMBI.

ITpu moctpoeHnH TpauKOB KEJIATEIBHO YUUTHIBATh (PU3MUECKUN CMBICT CBSI3U MEXKIY
(GyHKIMEN U apryMEeHTOM U BbIOMpaTh KOOPAMHATHI, 00ECIeUnBaIOIINe JUHEHHBIN XapaKkTep CBS3H.
Hampumep, KOHCTaHTa CKOPOCTH XUMUYECKOW PEaKIUU 3aBUCUT OT TEMIIEPATyphl M0 yPaBHEHUIO
Appenunyca

Ea

- E
K=K, e ®"nmm lgK =K ——%lge.
0 g ) RTg

1 .
B koopaunatax 1gK = f (?) 9Ta 3aBUCUMOCTbH JINHECHHA.

Jluneapuzanuus ypaBHEHHUH 4acTO MCIONB3YETCS U1 HAXOXKACHUS psiia BaXHBIX (PU3UKO-
XUMUYECKHUX XapaKTEPUCTHUK MpolieccoB. Bo MHOTUX cilydasix 3KCIMEPUMEHTAIbHbIE TOYKA MOYXKHO
MPEICTaBUTh MaTEeMAaTUYECKUMHU BBIPAXKEHUSAMU Pa3HOro Buaa. Toraa u3 HECKONbKUX (HOPMYIT BbI-
OmparoT Ty, KOTOpas HauboJyiee MOJHO OMKCHIBAET OMBITHBIC NAHHBIE U COOTBETCTBYET (DHM3HMKO-
XMMHUYECKON MoJIeNH npouecca. B mpunokennu 3 npuBeeHbl HEKOTOPbIE KPUBBIE, UX YPaBHEHHS U
HOBBIE IEPEMEHHbBIE, BBOJIUMBIE TIPH JIMHEAPU3ALINH.

[Ipu rpaduueckoM noadope YMOMPUYECKON 3aBUCUMOCTH XapaKTEPHbIMU TOUKAMH SIBIISIFOT-
Cs TpaHWYHBbIE U cpenHue 3HaueHusd. COOTBETCTBHE MOJYYEHHOM 3aBUCUMOCTH BCEMY MAaCCHUBY
OTIBITHBIX JAHHBIX MPOBEPSAETCS MO BEIMUYMHE MX OTKJIOHEHMH OT PAacyeTHBIX 3HAUYEHUH BO BCEM
nuana3one uaMepenuid. [lokazareneM cBsizu MexIy Y B X CIYKUT KOIDPHUIIMEHT KOPPEISALIUH Ixy.
[Ipu BBIOOpE (PYHKITMOHAIBHON 3aBUCUMOCTH BBIOMpPACTCS Ta, Y KOTOPOW KOA(DOUIIMEHT KOppes-
IIUU Txy MAKCUMAJICH.

[Ipu pemieHNy MpakTUYECKUX 3a]a4 10 BEIOOPY SMIUPHUUECKON 3aBUCUMOCTH U pacyeTe Ko-
3¢ (HULIMEHTOB UCTIONIB3YETCS CIEIYIOIIast CXeMa:

1) ITo 3amaHHbBIM 3HaYEHUSAM BEJIMUMH X U Y CTPOUTCA rpaduk;

2) CpaBHUBAas MOTYYCHHYIO 3aBUCUMOCTh C Han0OJIee YacTO BCTPEUAOIIUMHUCS IMITHPUICCKH-
MH 3aBUCHMOCTSIMH, BRIOUPAIOTCS TPU Hanbosee OJn3Kue;

3) Jlist kaoit U3 BRIOPAaHHBIX 3aBUCIMOCTEH METOJIOM 3aMEHBI IIEPEMEHHBIX TTPOBOAUTCS JIU-
Heapu3alys 1 epecUnThIBAIOTCS UCXOIHBIE JaHHbBIE;

4) PaccunTsiBatoTcs 3HaUEHUS KO HHUIMEHTOB KOPPEISLUH I KaXX10T0 U3 3-X BApUAHTOB,;
5) BriOupaeTcst Ta 3aBUCUMOCTB, JJISI KOTOPOU 3HaueHue Kod3(puIlMeHTa KOppesiiuu Hanbo-

nee ONHM3KO K eIUHUIIE (T.€. MAaKCUMAIIBHOE);
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6) Yucnennsle 3HaYeHHS KOA(PQUIIMEHTOB BBIOPAHHOW 3aBHCHMOCTH (JIMHEAPU30BAHHOM)
OIpEIETISAIOTCS IO popMyIie

— o N
Y-Y=r—(X-X). (18)
X
7) [TpoBoast nmpeoOpa3oBanmsi, OOPATHBIE TEM, YTO BBITIOIHSUIMCH MIPH JTMHEAPU3AINH, TTOTyda-
10T SMITUPUYECKYIO 3aBUCUMOCTh, KOTOpasi Haubosee OJIU3KO ONMCHIBAET CBA3b MEXIy X 1 Y;
8) [To momy4eHHOW SMIUPUYECKON 3aBHCHMOCTH CTPOUTCS TpaduK, 3a7aBasich MCXOTHBIMHU
3HAUYCHUSAMU X
9) [Tpu manom uucne usmepenuit (n < 50) 1O0CTOBEPHOCTH CBSI3U MPOBEPSIETCS 110 COOTHOLIE-
HUIO
L >3, (19)
o

.
rne o, - nucrnepcus KodgUIMeHTa Koppensuun
1= r’

n—l.

o (20)

I

Ilpumep. TloctpouTh TpaduK 3aJaHHON COBOKYITHOCTH 3HAYCHHM apryMeHTa (x) U QyHKIHH
(¥), BBIOpATh U IOCTPOUTD JIMHUIO TPEH/IA, ONIPEACIIUTh YPaBHEHHE PETPECCUH IS CIETYIOINX U3-
MEpEHUH.

X 0,5 1,2 1,6 1,8 2,1 2,4 2,8
y 1,4 2,0 2,6 2,7 2,75 3,15 34
Pemenne. Ctponm rpaduk 3aBUCHMOCTH.
y 4
3.5 =
b1
3
kS * *
25
2 *
1,5 -
1

['paduk 3amaHHON COBOKYITHOCTH 3HAYeHUH X 11 Y

AHanmu3upys TpaduK 3aJaHHON COBOKYIHOCTH 3HaueHWUW X W Y, JJIS MOCTPOCHUS JTUHUU
TpCHAa NOAXOAUT — JII/IHGI\/‘IHaH, JIOI‘apI/I(bMI/I‘IGCKaH 1 CTCIICHHAA. I[JISI BCCX THUIIOB pPErpeccuun
HaliileM BeJIMYUHY JOCTOBEPHOCTH alPOKCHMALIMH, U JUI TOTO THIIA TPEHAa, 1l KoToporo R? 6y-
JeT mpuOIMKaThes K 1, T.e. MAaKCUMAIbHBIN, BBIBEJIEM YPAaBHEHHE PETPECCHH.

JloGaBieHue TMHUM TPEHIa K psAaM JaHHBIX:

1. BeiOepute psifi JaHHBIX, K KOTOPOMY HY)KHO JT0OABUTH JTHMHUIO TPEHA.

2. KnmukHyB TIpaBOil KHOIIKOW MBIIIKH, B JHAJIOTOBOM OKHE BBIOEpHTE HO0ABHUTH JIMHHIO
TpeHa.

3. BeiGepute HyXHBIA TUT JTHHUHN TpeHaa. [locTaBbTe MapKephl, IOMECTUTh Ha JHArpaMMy
BCIIMYHUHY JOCTOBCPHOCTU alIIIPOKCUMAIIUU U MTOKA3aTh YPABHCHUC HA JUArpaMMC.

11



(DopmaT AvHMM TpEHAA

[ MapamMeTpa! MMHIAN TPEHAS I
LBeT nuHMK

Tn AMHMN

TeHs

CBEYEHIE W CrNEKMEAHHE

MapameTpbl AMHWK TpeHaa
ToCTPOEHUE MHIM TPEHAE (BANPOKCAMBLIMA 1 CrNEHMBEHIE)

(@) 3xcnoHerwansHan
@ [eiinas

© Norapudrmieckan
7) DonuHoMMaNsHaR Crenenp: |2

71 CrenenHan

() NManeliHan DUAbTPaLMA  Touwi: 2

EELEEE

HassaHWe annpoKcMMAPYIOWER (CrNaeHHo) KpHBoi
@ aBTOMATMHECKDE: NiHeiinan (Paal)

© apyroe:

Mporros
enepea Ha: (0,0 NEPUOLOS

Hasag Ha: (0,0 nNepHoacs

[] nepecevuenme xpusoii c ocsio ¥ B Touke: | 0,0

MOKASEIEETE YPEEHEHHE Ha AMATDaMME

MOMECTHTE HA AMErPaMMy BENMHMHY A0CTOBEPHOCTM annpokcmausm (R2)

Puc. 2 - lnanoroBoe OKHO apaMeTPOB BbIBO/IA TAHHBIX

Jlna nuHeliHOTO THNA anmpokcumanmu R’ = 0,9751. Bemonuas xomanas! 1-3, naiizem R’

ni1s norapudmudeckoro R? = 0,946 u crenennoro tuna tperaa R? = 0,9807.

MakcuMaibHy 0 BEIMYKMHY JOCTOBEPHOCTH ANNPOKCUMALMU R’ MOMYYWIN IS CTENEHHOTO
TUIA TPEHJA, MO3TOMY MCXOJHBIE JIaHHBIE OMHUCHIBAIOTCS CTETIEHHOW 3aBUCHUMOCThIO. OTCIOAa IM-
MUpHUYECcKasi 3aBUCUMOCTh, KOTOpasi HauboJiee OJU3KO OMHMCHIBAET CBSI3b MeXAy X U Y, uMeeT BUA

y=19577-x""*.

B cBsi3u ¢ Manbim unciiom uzmepenuii (n < 50) mpoBepuM JOCTOBEPHOCTH CBSI3H

B 1-7* _1—0,992
' \/n—l \/7—1

o

A B
1 |x y
2 0.5 14
3 1,2 2
4 L6 2,6
5 La 2,7
6 2,1 2,75
7 2,4 3,15
8 2,8 34
9
10
11
12
13
14
15

=0,0079, =

0,99
o, 0,0079

r

=125,27 > 3. CBsi3b 10CTOBEPHA.

3,5

25 el

15 =

0,5

2,5 3

y=1,9577x051%
R* =0,9807

4

Puc. 3 - I'paduk 3agaHHON COBOKYITHOCTH 3HaYeHUH X U ¥ U TUHUH TpeHa

3amaHus 1 TPAKTUIECKON paboTEHI.

1) [Toctpouts rpaduk 3a7aHHON COBOKYIMHOCTH 3HAYCHMI apryMeHTa (X) U GyHKIUH (1), BBI-
OpaTh U TIOCTPOUTH JIMHUIO TPEH/IA, ONPEACITUTh YPaBHEHUE PETPECCHH IS CIICAYIONINX H3Mepe-

HUI:

05 | 12 |

16 | 1.8 |

2,1 |

24 |

2,8

12



y |

1,4

2,0

| 26

2,7

2,75

3,15

3,4

2)  OneHuTh TOYHOCTh KOCBEHHBIX U3MEPCHUM BETMYUHBI Y TPU JOBEPUTEIHHON BEPOSATHOCTH
0,95 mns 3agannex BenmuuuH X, U, u Z, puBeleHHBIX B TaOIHIE, €CIIM N3BECTHA 3aBUCHMOCTD

y=XU
z
80 | 70 | 90 8,0 10,0
5 | 16 | 14 1.4 1.3
20 | 22 | 20 2,1 23

OnpenenuTb OTHOCUTENBHYIO TOUHOCTh H3MEPEHHS 3aJaHHON (PYHKIIUH.

[Tpumep: TABOPATOPHAS PABOTA «Brruncnenue ko3 QpHUIrueHTOB ypaBHEHHUS JIMHEHHOH pe-
rpeccuuu B cpene Tabnmumanoro nporeccopa MS Excel»

1 Llenb paGoThl

Onpenenutb KO3PPHUIUEHTH! INHEHHOH perpeccuu

2 Ob6opynoBaHue

[lepconanbHblil KOMIIBIOTED, TporpamMmma MS Excel

3 Kparkas teopust

ITon perpeccMOHHBIM aHAJIM30M IOHMMAIOT UCCIIEOBAHUE 3aKOHOMEPHOCTEN CBSI3U MEKIY

SBICHUAMHU (TIpolieccaMM), KOTOpPbIE 3aBUCIT OT MHOTMX, MHOTJA HEU3BECTHBIX, (pakTopoB. CyTh
PErPECCUOHHOIO aHaJIn3a CBOJAUTCS K YCTAaHOBJIICHMIO YpPaBHEHMs PErpeccuu, T. €. BUJA KPUBOU
MEX]y CIy4alHbIMU BEJIMYMHAMU (apryMEHTaMH X U (PyHKIHEH Y), OLIEHKE TECHOTHI CBA3EH MEXTY
HUMH, I0OCTOBEPHOCTHU U a/IEKBAaTHOCTH PE3yJIbTATOB U3MEPEHU.

9 8
VA I}
J|Oﬂ c%\. i

x\nd:b
Lo o
bq,‘eqo *ﬁal
‘niu_&_
&

e

Pncyﬁox 3.1. KoppensuuonHoe nose

YrtoObI MpeIBapuTEIbHO OMPEACIUTh HATMUNE TAKOH CBSI3U MEKIY X U Y, HAHOCAT TOUYKH Ha
rpaduK ¥ CTPOAT TaK Ha3bIBaeMOe KoppesiuoHHoe mosie (pucyHok 3.1). I[To TecHOTe rpynmupoBa-
HUS TOYEK BOKPYT NPSIMOM WM KPUBOW JIMHUM, TIO HAKJIOHY JIMHUM MOXXHO BU3YaJbHO CYAWTH O
HAJIMYUK KOPPEJSIIUOHHOM CBsI3U. Tak, u3 pucyHka 3.1 a, BUAHO, UTO IKCIIEPUMEHTAIbHBIE JAHHbBIC
UMEIOT ONPEACTICHHYIO CBSI3b MEXAY X My, a U3MEepEHHsl, IpUBEJCHHbBIe Ha puUcyHKe 3.1 0, Takoi
CBSI3U HE NOKA3bIBAOT.

KoppensuonHoe mnosie xapakrepusyeT BUA CBS3U Mexay X U y. Ilo ¢opme mons moxHO
OpPUEHTUPOBOYHO CYIUTHh O (hopme rpaduka, XapakTepU3yIOIIEero NpsSMOJIMHEHHYIO WM KPUBOJIU-
HeiHyI0 3aBUCUMOCTH. [lake Ui BIIOJHE BBIPAKEHHOH (OPMBI KOPPENSIIMOHHOTO MOJS BCIE-
CTBHE CTaTUCTUYECKOrO XapaKTepa CBA3M UCCIEAYEMOIO SIBJICHHS OJHO 3HAYEHUE X MOYKET MUMETh
HECKOJIBKO 3Ha4eHMH y. Eciiu Ha KOppessiLinOHHOM I10JI€ YCPEAHUTh TOUKH, T. €. ISl KaXKA0r0 3Ha-
YEeHUs Xi ONPEACIUTh Vi U COEAMHUTD TOUYKHU Yi MOKHO OyJIET MOJIYYHUTh JIOMaHYIO JIMHUIO, Ha3bIBa-
€MYI0 3KCIIEpUMEHTAJILHON PErpeCCUOHHON 3aBUCUMOCTBIO (JIMHUEH).

Hanmuuue nmomano#t MUHUM OOBSICHSIETCS TOTPEIIHOCTSAMH M3MEPEHUH, HEIOCTATOU-
HBIM KOJIMYECTBOM HM3MEpEHH, (PU3MUECKON CYIIHOCTBIO HCCleayeMoro seieHus u ap. Eciu Ha
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KOPPESAILMOHHOM T0JI€ MPOBECTH IUIABHYIO JIMHUIO MEXY Yi, KOTOpas paBHOYJaJeHa OT HHX, TO
MIOJIyYUTCS HOBAsi TEOPETUUECKAsl pErpecCUOHHast 3aBUCUMOCTh — JUHUS Ab ( cM. pucyHok 3.1a).

Paznnuator omHO(aKTOpHBIE (MTapHBIE) M MHOTO(AKTOPHBIE PETPECCUOHHBIC 3aBUCH-
Moctu. [TapHast perpeccust mpu MapHOi 3aBUCUMOCTH MOKET ObITh allIPOKCUMHUPOBAHA MPSAMOIL JU-
HueH, mapaboiioit, rurmepoosIon, JorapuMUIecKol, CTENCHHOW WIIM IMOKa3aTeIbHOW (YHKITUCH,
MOJIMHOMOM U Jp. J[ByX(hakTopHOE 1M0jie MOYKHO anmnpoKCHUMHUPOBATh IIOCKOCTBIO, MapadoIou oM
BTOPOTO TOpsiaKa, runepooonom. [ nepeMeHHbIX (PaKTOpOB CBSI3b MOXKET OBITH yCTaHOBIICHA C
MIOMOIIBIO0 N-MEPHOT0 IIPOCTPAHCTBA YPABHEHUSIMU BTOPOTO MOPSIKA:

[Ipy mocTpoeHNM TEOPETUUECKOW PErPECCUOHHON 3aBUCUMOCTH ONTUMAJIBHOW SBIISI-
erca Takas (QYHKUMA, B KOTOpOM cOONIOAAlOTCS  YCJIOBUS  HAMMEHBIIMX  KBaJApaToOB

2 -

2.0:-9 =mm’ rne yi— (pakTuueckue OpAMHATHI MOJs; Y — CpeJHee 3HAueHUE OpIUHATHI C
abcruccoit x. [loye koppensiuu anmpoOKCUMUPYETCsl YpaBHEHUEM NpsMOW y = a +bx. JluHuto pe-
I'PECCUU PACCUUTHIBAIOT U3 YCIOBUI HaMMEHBIINUX KBaapaToB. IIpu 3Tom kpuBasg Ab (cM. pucyHok
3.1a) Hamnyuymmm oOpa3oM BBIpaBHUBACT 3HAYCHUS MOCTOSTHHBIX Kod(dduimeHToB a u b, T. €. Ko-
3¢ UIEHTOB ypaBHEHHS perpeccui. VX BBIUMCIIAIOT IO BRIPAXKEHUSIM:

b=(Y -2 xy iy, P - (9’ (3.1)
2 _ 2%

a=y—bx=="-
n (3.2)
Kputepuem Oau30cTH KOPPEISILIMOHHOW 3aBUCHMOCTH MEXIY X M Yy K JHMHEWHOHN

(YHKIIMOHATILHON 3aBHUCUMOCTHU sBIsETCS KO3(D(UIMEHT MapHON KOppessluu WIM MPOCTO KO3(-

(i)I/IIH/IeHT KOoppeiiaguu 1, HOKa3BIBaIOHIHﬁ CTCIICHb TCCHOTEI CBA3U X U Y U OHpGI{GJ’IﬂGMBIfI OTHOIIC-

e ’!szyi _inzyi
bz2 -z -] (3.3)

r7ie n — YHUCI0 u3MepeHuil. 3HaueHne KodphUIueHTa KOPPESIIUKA BCErla MEHbIIIE eUHU-
sl [Ipu r =1,0 X 1 y cBA3aHbl GYHKIMOHAIBHON CBS3BIO (B JAHHOM CITydae JIMHEHHON), T. €. Kax-
JIOMY 3HQYEHHUIO X COOTBETCTBYET TOJBKO OJHO 3HaueHue y. Eciu r < 1, To JIMHEHHOMN CBSA3U HE CY-
miectByeT. [lpu r = 0 nuHEHas KOPPEISLUOHHAS CBSI3b MEXY X M Y OTCYTCTBYET, HO MOXKET Cy-
IIeCTBOBATh HeNMUHEHas perpeccus. OOBIYHO CUUTAIOT TECHOTY CBSI3U YIOBJIETBOPUTENBHOM NpH T
>0,5; xoporueit mpu r = 0,8...0,85.

4 Tlopsimok mpoBeAcHUST PAOOTHI

C noMoIbl0 HHCTPYMEHTA aHAIN3a JaHHBIX PETPECCHSI MOKHO PacCUMUTaTh [1OKA3aTEIN pe-
3yJbTaThl PErPECCHOHHOM CTAaTHCTUKH, JAMCIIEPCHOHHOTO aHaiu3a, JOBEPUTENIbHBIX HHTEPBAJOB,
OCTaTKH U MOCTPOUTH IpaduKu 1Moa0opa JIMHUHM perpeccur. Eciau B MEHIO cepBHC ellle HeT KOMaH-
JIbl aHAJIU3 TAHHBIX, TO HEOOXOAUMO CAENaTh CleAyIOIIee.

1. OTkpoiite ¢aitn u BBIOEpUTE MyHKT NapaMeTpPHI.

2. BriGepute KomMaHy HaJICTPOWKH, a 3aT€M B TI0JIC YIIPaBJICHUE BEIOEPUTE IMMyHKT HAJICTPOUKH
Excel.

3. Haxxmurte xHonky Ilepeiitn. B oxne JlocTtymHble HaacTpoiiku yctaHoBute (iaxok [laker

aHaiu3a, a 3aTeM Haxxmute kHonky OK.
Coser. Ecinu Hanctpoiika IlakeT aHanmusza OTCYTCTBYET B cnucke mosisi JlocTymHbIe HaJCTPOMKH,
HaXxMuTe KHONKY O030p, 4TOOBI HAWTH €e.
B ciywae mosiBieHus cooOILIeHUS O TOM, YTO MAaKeT aHajiM3a HE YCTAaHOBJIEH Ha KOMIIBIOTEpE,
Ha)XMUTE KHOIIKY Jla 1u1st ero yCTaHOBKH.
[Tocne 3arpy3ku makeTa aHajgu3a B rpynie AHaiu3 Ha BKIaake JlaHHBIE CTAaHOBUTCS JOCTYITHOMU
KOMaHIa AHalIu3 JaHHBIX.

Jlanee cienyem 1o cieayrouemMy miaHy.

1. Brocum ucxoansie nanusie B Tadbnuiy MS Excel
2. Bribupaem Jlanasie— Ananu3 qaHHeIX— Perpeccus.
3. 3anonHseM UajJoroBOe OKHO BBOJIA JAaHHBIX U MapaMeTpoB BhiBoa (puc.3.2):
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Perpeccua

BxoaHele AaHHEE =

Bx0OHOM MHTEPEAN Y: SB51:5857
CtmeHa
BxoaHoi mHTEpEan X: EAE1IEAET

1"

Crpaeka
| MeTkum KoHcTanTa - Hone

YpoBeHb HaOERHOCTH! 95 o

MNapamMeTpel BLiS0Aa

]

@ BoixogHoW MHTEpEaN: SCs1
HoBtii paboqmid ancT:
HoBaa pafioyas KHUra

Ocratkn

OcTtartkmn padwik ocTaTkos
CTaHOapTHI0BaHHBIE OCTATKH padwk nonbopa

HDDNBJ’IbHﬁﬂ BEPOATHOCTE
Ipadwk HOpMaNEHON BEPOATHOCTH

-]

PI/ICYHOK 32— I[I/IaJIOFOBOC OKHO BBOJd JAHHBIX U ITAPaMETPOB BbIBOJA

BxonHol uatepBan Y — auanasoH, CoJepKalluid JaHHbIE pe3yJIbTaTUBHOTO IPU3HAKA;

BxonHoit nuaTepBan X — quana3oH, CoAepIKaIliil JaHHbIe MPU3HaKa-()aKkTopa;

MeTtku — «(hraaxkok», KOTOPBIA YKa3bIBa€T, COACPIKUT JIU MepBas CTPOKA Ha3BaHHS CTOJO-
OB,

KoncTranta — HOJb — «(ua)kok», yKa3blBalOIIMN HA HAJIMYUE WM OTCYTCTBHE CBOOOTHOTO
yjieHa B YpPaBHCHUH;

BrixomHO#M MHTEpBaI — JOCTATOYHO yKa3aTh JIEBYIO BEPXHIOK SYCHKY OyIylIero auamas3o-
Ha;

[Tony4aem pe3ynbTathl.

Haiinensl Bce paccMOTpEHHBIE BBIIIE TapaMETPbl U XapaKTEPUCTUKHU YPaBHEHUS! PErPECCHH,
3a UCKJIIOYEHHUEM CpeAHeN OomMOKY anmpoKkcuManuu (3HaueHue t -kpurepust CTbroieHTa Juist Kodd-
(umeHTa KOPPENSIUU COBMAIACT C tb). Pe3ynbTaThl «pydyHOTo CUeTa» OT MAITUHHOTO OTIMYAIOTCS
HE3HAYUTENIbHO (OTJINYMS CBSI3aHbI C OKPYTJICHUSMU).

5 KoHTpobHbBIE BOIPOCHI
1. B 4eM 3akiro4aeTcs CyTh pErpecCCUOHHOIO aHaIu3a?
2. Yto Ha3bIBaETCSl ypaBHEHUEM perpeccuun’?
3. [lepeuncnuth 3TAIBI TOCTPOSHUS JUATPaMMBbI pazopoca.

3.3 TunoBble MaTepHaJIbl AJ15 NPOBeJICHUS NPOMEKYTOUYHOM aTTeCTANMU 00y4ar0MXCS
IlepeueHp BOpOCOB I 3aueTa:

1.13mepenus BenuuuH. [lkanbl n3aMepeHus: HOMMHAJIbHbBIE, PAHTOBBIE,

KOJIMYECTBEHHBIE (HHTEPBAJIOB, OTHOIIIEHUH ).

2. Ciiy4aiiHple BEJIMYMHBI. 3aKOHBI paclpeesieHus (HOpMallbHBI, t, 2, F).

Kputnueckue Toukmu.

301eHKa 3aKOHOB pacnpeAeeHus U GYHKINH MTIOTHOCTH paclpeiesieHUs: BEPOSITHOCTEH.
4. UntepBasibHOE olleHMBaHuE. CTaHAapTHBIE TPUMEPHI HHTEPBAJIBHOTO OIICHUBAHUS.

5. Mopenu 3aBUCUMOCTEN MeX Ty OOBACHSIOMNUME U PE3YIbTUPYIOUIMMU EPEMEHHBIMH.
6. [Tapuas koppensus: Beroopounsiit KO3 PUITMEHT KOPPETAIHS; €r0 CBOMCTBA; OIICHKA.
[IpoBepka rumnoTe3sl 00 OTCYTCTBHH KOPPETISIIUOHHON CBSI3H.

7. Annpokcumanus 3aBUCMMOCTEM, KaK ONTUMHU3ALMOHHAS 3a/1a4a. Pa3nmuyuHbie perpeccum.
8. ®yHkuus perpeccun. OnpenenaceHue napaMmeTpoB JUHEHHONW PErpecCU METOI0M
HaWMEHBINNX KBaApaToB. OIeHKa OCTaTOYHOU aucnepcuu. Beibop obmiero Buaa
¢yHKIMUperpeccuu. AIEKBaTHOCTh MOJIEIH.

9. llens sxciepumenTa. HeoOX0uMOCTh akTUBHOTO dKcTiepruMeHTa. DaKTOPHBIN YKCIIEPUMEHT.
10. Cxembl 0J1HO- ¥ JABYX(aKTOPHOTO AUCHEPCHOHHOTO aHAN3A.
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BaHKk KOHTPOJBHBIX BONPOCOB, 33JaHWl ¥ MHBIX MAaTE€pPHAaJOB, UCIOJIB3YyEMBIX B IpOIEcce
OpOLEAYp TEKYIIEro KOHTPOJS W TPOMEXKYTOYHOH aTTeCTalud HAXOOUTCSs B  Yy4eOHO-
METOJMYECKOM KOMIUICKCEe IMCUMIUIMHBI W/WIU TPEICTAaBICH B JJEKTPOHHON WH(POPMAIMOHHO-
obpa3oBatensHOl cpeae nmo URI:http://www.aup.uisi.ru.

34 MeToauyeckue MaTepHaiIbl MPOBeIeHUs] TEKYIIEro KOHTPOJIsI U MPOMEKYTOY-
HOM aTTecTaluu 00y4YAKIINXCH

[lepeueHbr METOAMYECKUX MATEPHUATIOB JI MOATOTOBKU K TEKYIIEMY KOHTPOJIIO U TMpOMe-
JKYTOYHOM aTTECTALMHU:

1. MeTtoauueckue yka3aHHUsS MO BBIIIOJHEHHUIO TaOOPAaTOPHBIX paboT mo aucuuruimae «O06-
paboTKa PKCIIEPUMEHTATBHBIX JTAHHBIX» MPEICTABICHBI B AJIEKTPOHHO-MH(POPMAIIIOHHON 00pa3o-
BaTeNbHOM cpene u qoctynHbl o URL — http://aup.uisi.ru/3583983/ .

2. [lepeyenr BOMPOCOB K 3a4eTy MPEACTABICH B O3JIEKTPOHHO-UH(POPMAIIMOHHON
obpa3oBatenbHOMU cpeze u poctynHsl 1o URL — (http://aup.uisi.ru/3583983/).
2. [IpakTryeckre  3aHATHS 1O  JUCHUIUIMHE.  3aJaHus, Ha  BBINOJIHEHHUE

WHAVBUAYATbHBIX 3a/laHui, TPEACTABICHBI B 3JIEKTPOHHO-WH(OPMAIMOHHONW 00pa3oBaTeNbHOM
cpene u poctynubl o URL — (http://aup.uisi.ru/3583983/ ).

3. CamoctosaTenbHass paboTa 1O  JUCHUIUIMHE. 3aJaHus, Ha  BBIIOJHEHHUE
CaMOCTOSITENIbHOW paboThI, TPEACTABICHBI B 3JIEKTPOHHO-WH(POPMAIMOHHON 00pa3oBaTebHON
cpene u noctynusl mo URL — (http://aup.uisi.ru/3583983/).
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