OBIIUE ITOJIOKEHU A

B Hacrosimiee Bpemsi B CBSI3U C HEOOXOJMMOCTBIO TMOJIYYEHHUS! JTOCTOBEPHBIX
pe3yJIbTaTOB aHallM3a pEANbHBIX CHTyallMid ¥ TOCJIEIYIONIer0 WX TOYHOTO U
HA/IKHOTO TPOTHO3a OCOOYI0 AaKTyaJbHOCTh Ha MPEANPHUATHUSIX U OpraHHU3aIHIX
npuoOpeTaeT MPUMEHEHHE CTATUCTUYECKUX METO0B MPOrHO3UPOBAHMUS, B TOM YHUCIIE,
METOJIOB » K O H O M € T p M K U, KOTOpasi MCCIEIyeT 3aBUCUMOCTH MEXKIY
Pa3IUYHBIMU SKOHOMHMYECKUMH ToKa3zateasiMu. OCOOEHHO Ba)KHBI TaKU€ METOJbI B
(UHAHCOBBIX MOAPA3JACICHUSIX TMPEANPHUITHN W  OpraHu3alMii, a TaKkXke B
Mo/Ipa3/ieTICHUSX MPoJaK, MApKETUHTa, PEKJIaMbl U JIP.

Hanucanne  xoHTpoibHOW ~ pa®OThl  mpencTaBisieT  coboit  dopmy
CaMOCTOATENIBbHOI pabOThI B CBOOOIHOE OT 3aHATHI BpeMs.

[Ipu paccmMoTpeHMHM 3a7ad PErpecCMOHHOTO  aHajdu3a C  [OMOUIbIO
BBIYHUCIIUTEILHON TEXHUKH CTABSATCS CIIEAYIONINE TEIH:

— HAY4YUTh CTYJACHTOB (opManm3alid TOCTAaHOBKHM IPAKTHUYECKHX 3a7a4 U
COJIepKaTEIbHON MHTEpIpeTalny (OpMaIbHBIX PE3yIbTATOB;

— TMPUBUTH CTYJCHTAM YCTOWYMBBIC HABBIKU MCIIOJb30BAHUS BHIYUCIUTEILHON
TEXHUKUA ¥ COBPEMEHHBIX MMAKETOB MPUKIAIHBIX MPOrPaMM CTATUCTUYECKOrO aHaIM3a
(Ha mpumepe TabiuuHoro npoieccopa Microsoft Excel);

— J1aTh CTyJCHTaM MPAKTUYCCKUN OMBIT MPUMEHECHHS N3y9aeMbIX METO/IOB JIJIs
pEIICHNsS] KOHKPETHBIX MPAKTUYSCKUX 3a]1aY;

— TMPUBUTH CTYJCHTAM YMEHHUE CaMOCTOSITENIbHO H3y4aTh yUeOHYIO0 U HAy4YHYIO
JAUTEpaATypy MO SKOHOMETPUYECKUM METOJaM M HAy4YUTh CTYJEHTOB HCIOJb30BaTh
HOBBIC TMMAKEThl TMPUKIATHBIX MPOTPpaMM JUIsl PEIIeHUs 3aJad  MPUKIATHOTO
HKOHOMETPHUYECKOTO aHaIIN3A.

Brinmonnenune Takoil paboOThl CcOCOOCTBYeT (OPMHUPOBAHUIO Yy CTYACHTOB
HaBBIKOB ~ CaMOCTOSITEIBHOTO  TBOPYECTBA, TMOBBIIMICHHUS  MpodeccrnoHaTbHOM
MOJITOTOBKH, JIYUIIIEMY YCBOCHHIO TEOPETUYECKOTO U MTPAKTUYECKOTO MaTepHaia.

Lens MeToaMYEeCKUX YyKa3aHUM — HAy4YUTh CTYJIEHTOB METOJaM U MOJENSIM
NPUKJIATHOTO  SKOHOMETPUYECKOIO0  aHajgn3a KaK HMHCTPYMEHTA  BBISIBJICHHUS
KOJIMYECTBEHHBIX ~ 3aBUCHMOCTEHd B  pEalbHBIX  3a/JadyaX, BO3HUKAIOIIUX B
MOBCEIHEBHOM EITeIbHOCTH ((PUHAHCOBBIX, MAPKETUHTA, MPOJAXK, PEKIAMBbI U JIp.).



MOJIOTOBKA U O®OPMJIEHUE KOHTPOJIbHON PABOThHI

HekoTtopbie BeTMYNMHBI B 9KOHOMHKE MOKHO KOHTPOJIMPOBATH B JIFOOOH MOMEHT
BPEMEHHM NYyTEM UX U3MEPEHUs. Takke ATU BEIUYMHBl MOXXHO M3MEHATh. K Takum
MOKa3aTeasIM OTHOCSITCS, HAIpUMEp, YHUCICHHOCTb COTPYIHHKOB NPEANPUITHUSA,
CTOUMOCTh OCHOBHBIX TPOU3BOJICTBEHHBIX (JOHIIOB, OOBEM PACXOJOB HaA peKIIaMy U
T. n. Hampumep, 4TOOBl YyMEHBIIUTH YHCIEHHOCTb COTPYJIHUKOB Ha 20 wuedn.,
JUPEKTOPY MPEANpPUSITUS JOCTATOYHO HU3AaTh COOTBETCTBYIOIIMI NPUKa3 O
COKpaIlleHuu mTaToB. YTOOBI yBEIMUUTH B CIECAYIOIIEM MECSAIIe PACXO/IbI HA pEKIIaMy,
HY>KHO IIPETYCMOTPETh ONPEIEICHHOE YBEIMYEHUE B MECAUHOM OFOPKETE PACX0J0B U
T. [I.

Jlpyrue BeJMYMHBI HEMOCPEICTBEHHO M3MEHUTh HE [MOJydaeTcs: eciu
PYKOBOJUTEb MPEANPUATHS U3JACT MIPUKa3 00 YBEIMYCHUU MECSIYHOU MpUObLIN (MU
oO0bema mponax) Ha 50%, TO naxke eciu COTPYIHUKU OyIayT cTapaThCs, BOBCE HE
00s13aTeNIbHO, YTO ATa camasi IpuObLIb (00beM MPOJIaK) YBETUUUTCS.

Takumu mokaszaTensiMy, Hy>KHO yIPaBisiTh, HO OMOCPEAOBAHHO, T.€. YIPABIISTh
yepe3 Kakue - To Jpyrue BeauduHbl. Hampumep, 4ToObl yBEIUYUTHL 00BbEM BBHIMTYyCKA,
CKOpee BCE€T 0, NoTpedyercs yBEIUYUTh YUCICHHOCTb COTPYAHHMKOB,
IPUOOPECTH TOMOJIHUTEIbHBIE TPOU3BOJICTBEHHBIE MOIIIHOCTH, B 0 3 M 0 K H 0, KaKUM
TO 00pa3oM YCOBEpUICHCTBOBATh TeXHOJOTUU. Ha yBennuenue oObema MpoOAaxK, C
KOpee BCer 0, MOXKET MOBJIUATh CHIKCHHUE IICHBI, ONTUMU3AIIUS PEKIaMbl U
MapKEeTHHTA.

Bce Bblllle U310KEHHBIE PACCYkKACHUS HOCAT JIMIIb K @ Y € C T B € H H bl U
xapakrep. Ho cymiecTByeT HEOOXOIUMOCTh PAaCCMOTPEHHUS BOMPOCOB TOYHOTO,
KOJIMYECTBEHHOT' O XapaKTepa, HalpuMep:

* «Ha ckompko mutH. pyO. yBenmuuTcs 0O0BEM MPOMaX, €CIM 3aTpaThl Ha
pekyiaMy BO3pacTyT Ha 1 MitH. py0.7»;

* «Ha CKOIIBKO TIPOIIEHTOB YyBEIMUUTCA OOBEM MPOJaxk, €CIU 3aTpaThl Ha
peKJiaMy BO3pacTyT Ha OJIUH MPOLEHT?» U T. 1.

[TouckoM OTBETOB Ha TaKWe BOMPOCHI HA OCHOBAHWUHW YUCIOBOW MH(OpMAIuu o
MOBEJICHUM aHAJIU3UPYEMbIX IOKa3aTesIel 3aHUMAETCSI P KOHOMETPHUUYECKO €
MOJgeJdupoBaHwue. [loaToMmy ofHUM U3 OCHOBHBIX 0a30BBIX AJIEMEHTOB
COBPEMEHHOI0 3KOHOMHUYECKOI0 O00pa30BaHUs, Hapsay C MaKpPOIKOHOMHKON U
MUKPOIKOHOMUKOM, SBJISIETCS SKOHOMETPHUKA.

Bomnpockl  3kOHOMETpUYECKOTO0 MOJETUpOoBaHUsS (HA0Op CTATUCTUYECKUX
METOJI0OB) MOXHO peliaTh ¢ MOMOIIbIO COBPEMEHHBIX UH(DPOPMAIIMOHHBIX TE€XHOJIOTUM.
B HacTtosiiiee Bpemsi Ha pbIHKE CYIIECTBYET MHOXKECTBO pPa3JIMUHBIX IaKETOB
MPUKJIAJIHBIX IPOrpamMM JIsl pelIeHus 3a/1a4 MoJ0OHOro TUIA:

— MathCad;

—  Eviews;

—  Microsoft Excel,

— Statistica (sBisieTcsl OAHOW W3 HAWIYYIlIed WHTErPUPOBAHHON CHUCTEMOM
KOMILUIEKCHOT'O CTaTHUCTUYECKOro aHaiu3a U 00paboTKM AaHHBIX B cpene Windows.
Bxirogaet B ceds ciieqyroniye cneruain3upoBaHHble MOy Iu: OCHOBHBIE CTATUCTUKHU
u Tabmuubl, Hemapamerpuyeckas  craTucTuka, JlucnepcMOHHBIA — aHaANM3,
MHoxecTBeHHas perpeccusi, HennneliHoe olleHuBaHue, AHalIN3 BPEMEHHBIX PSIO0B U
nporHo3upoBanue, Kiactepuelii aHanu3, @akTOpHBIN aHamu3, [[UCKpUMHHAHTHBIN
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GyHKIMOHANBHBIA — aHAW3, AHaMM3  JIUTENBHOCTH JKU3HW, KaHoHWYeckas
Koppemsanuss ~ MoxaenupoBaHue — CTPYKTYPHBIX  yrpasieHuu, IIpombinuieHHas
CTaTUCTUKA. B COBOKYMHOCTH 3TH MOJYJIM JAHHOW CUCTEMBbI IMOKPBIBAIOT BECH CIEKTP
COBPEMEHHOW CTaTUCTUYECKON 00pabOTKH.

[lenecooOpa3no  BeIIETUTH  cienyromue  chepbl  MPUMEHEHHS  OTHX
IPOrPAMMHBIX KOMIUJIEKCOB:

1. Ananusz Hay4yHOU MH(OpPMALIMK U €€ OLIEHUBAHHUE.

DUHAaHCOBBIA AHAIIN3.
Makp0o3KOHOMHYECKOE MPOrHO3UPOBAHUE.
MonenupoBanue.

[IporHo3upoBaHue COCTOSIHUS PHIHKOB.

B  Hacrosmee Bpemss HauOosiee  pacHpOCTPaHEHHBIM  MPOTPAMMHBIM
KOMIIJIEKCOM CTaTUCTUYECKOIO aHalln3a SIBISETCS 3JIEKTPOHHBINA npoueccop Microsoft
Excel, koTopmlii T1O3BOJIIET MPOBOJAUTH PErpPEeCCUOHHBIN  aHanmu3 (CTPOUTH
SKOHOMETPUUYECKHE MOJENH), KOppeasuMoHHbIM aHanu3. C TOMOIIbI0 JaHHOTO
IPOrPaMMHOTO CPEJCTBA MOKHO OYEHb OBICTPO BBISIBUTH HAJIMYME CTATUCTUYECKOMN
3aBUCUMOCTH B aHAJIIU3UPYEMBIX JaHHBIX W 3aT€M, HCHOJb3ys IOJy4YEHHBIE
B3aMMOCBSI3H, CJlIeJaTh IPOrHO3 COCTOSIHUS MOJEIUPYEMOTro 00beKTa M BhIOUpATh Ha
3TON OCHOBE ONTUMAJIbHOE YIIPaBJICHNUE JAHHBIM OOBEKTOM.

Nk WD

Jlns pemieHust mocTaBlIeHHBIX 3a/1ad Excel coaepxuT 1Be OCHOBHBIC YaCcTH:
—  Omnuus «Mactep OyHKIMI.
— [TlakeT «AHaIU3 JaHHBIX).

1. Onuusa «Macrtep ¢pynkumit». [To3BossieT aBTOMaTU3UPOBaTh (YIPOCTUTD)
pelIeHne OCHOBHBIX HSKOHOMETPUYECKMX METOJOB: pPErpeccus, KOppessius,
mucniepcust U T.O. B HeEll  comep)kaThCs OCHOBHBIC CTAaTUCTHYECKHE (DYHKITUU
paccMoTpeHHbIe B Ta0ulie 1.

Tabmuua 1. OCHOBHBIE CTaTHUCTHYECKHE (PYHKUUHU, BXOIALIME B OIILIMIO
«Macrep QyHKIMI.

CuHTakcuc Xapaktepuctuka QyHKIIUU
CP3HAY (uucno 1, yucno 2, ...) Cpenuee apupMeTHIECKOE 3HAYEHHUE
MpU3HaKa
JUCIIP (uyucno 1, yucno 2, ...) Jucniepcusi nmpu3Haka

CTAHAOTKIJIOHII (uucno 1, yucmno | Cpenanee KBaJIPATUYHOE OTKJIOHEHHUE

2,...) npu3Haka  (CTaHZapTHOE  OTKJIOHEHHE
IpU3HAKa)
KOPPEIJI (maccus 1, maccus 2) Koaddumment xoppensiiiuu Mexay ABYMs

MpU3HAKaMu




CuHTakcuc

XapakTepucTuka QyHKIUU

KOBAP (maccugl; maccun2)

KoBapuanus npu3zHakoB, TO €CTb CpEIHEE
MPOU3BEICHUNA OTKIOHEHUM I KaKION
Mapbl MPU3HAKOB

KBITMPCOH
(M3BECTHBIE 3HAYEHUS Y;
M3BECTHBIC 3HAYECHUS X)

KoapdunmenT nerepmunanum

KBAJIPOTKIJI (uucnol;uncno2;...)

CyMMa KBaJpaToB OTKJIOHEHUH MpHU3HAKa
OT €ro CpemHEro. YpaBHEHHE pacyeTa

2
R KBAJIPOTKJI =Y (x—X)

OTPE3OK (u3BecTHbIE 3HAYEHUS X;
W3BECTHBIC 3HAYCHUSA V)

Omnpenensier 3HayeHUE CBOOOIHOTO YJIeHA
ypaBHEHUSI (TOYKY TIepecedeHusi JIMHUU C

OCBIO Y, T.€. napameTp a).
N3BecTHBIE 3HAYEHHS] y — 3TO MHOXKECTBO
3HAYEHUU 3aBUCUMOU [IEPEMEHHOM.

N3BecTHBIC 3HAYEHHS] X — ITO MHOMKECTBO
3HAYCHUW HE3aBUCHUMOW MEPEMEHHOMN

HAKJIOH (u3BecTHbIE 3HAY€HUSA Y;
W3BECTHbIE 3HAYEHUS X)

Onpenenser  3HaueHwe  Kod(pduireHTa
perpeccuu  (HaKJIOH JIMHUM  JIMHEUHOMU
perpeccuu, To €cTh napameTp b)

JIMHEWH (u3BecTHBIC 3HAYCHUS ;
W3BECTHBIE 3HAYCHUS X; KOHCT;
CTaTUCTHUKA)

PaccuuThIBaeT CTaTUCTUKY ISl JaHHBIX C
npuMeHeHueM MHK, 4ro0bl BbIUKCIUTH
OpsIMyI0  JIMHUIO, KOTOpash HaWIy4lINM
00pa3oM amnmnpoKCUMUPYET (YAOBIETBOPSIET)
UMEIOLIUMCS JTAaHHBIM. OyHKIMS
BO3BpAalllaéT MAacCUB, KOTOPBIM OINUCHIBAET
MOJYUYEHHYO MPSMYIO.

H3eecmnvle 3nauenus_y — 3TO
MHOKECTBO 3HAYCHUM 3aBUCUMOM
MIEPEMEHHOU Y.

Hzeecmuvle 3nauenus x — 3TO
MHOKECTBO 3HAYCHUM HE3aBUCUMOM
IIEPEMEHHOM.

Koncm  —  normdeckoe  3HAUYCHHUE,

KOTOpO€ YKa3bIBaeT, TpeOyeTcs Ji, YTOObI
CBOOOJHBIM WiIeH YypaBHEeHHs (@) ObLI
paccuutal. Eciu 1 — paccuntsiBaercs, eciu
0 — He paccuuThIBaeTCA.

Cmamucmuxa — JOTUYECKOE 3HAYEHHUE,
KOTOpPOE yKa3bIBAET, TPEOyeTCA JIU MOKA3aTh
JOTIOJTHUTEJIbHY IO CTATUCTUKY 1o
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perpeccun. Ecim 1 — nokaseiBaercs, ecau 0
— HE TOKa3bIBACTCH.

JlomomHUTEIbHAS perpeccruoHHas
CTaTUCTHKA COJICPKUT:

— CTaHJApPTHBIC 3HAYCHUS OIIUOOK [

K03 (PUIIMEHTOB perpeccuu;
— CTaHJapTHOE 3HAYCHHUE TUTSE
CBOOOTHOTO YJIeHA YPaBHEHMUS;

— ko3 puuUeHT neTepMUHAIUY;

— CTaHJaapTHas OmuOKa ISl OLICHKH Y;

— F-crarucruka, wim F-maOmromaemoe

3HaueHue kpurepusi duiiepa;

— YHCJIO CTeNEHel ¢BOOOAbI: n-m-1;

— perpeccMoHHas CymMMa  KBaJIpaTOB

oTkJI0oHeHUH (RSS);

— OCTaTOo4Has cymMma KBaJIpaTOB

oTkJIoHeHUH (ESS).

Jns otoOpaxkeHus  JIOMOJHUTEIbHOMN
CTaTUCTUKH HE0OXO0 MO BBIICITUTH
auana3oH s4eek pasmepa (s MmapHOM
perpeccun  OoK  pasmepa  5*2, A
MHO>KECTBEHHOM YHCIO CTOJNIOLIOB 3aBUCUT
OT KoJu4yecTBa (DAKTOPHBIX MPU3HAKOB).
3anyctuth  (QYHKIHIO JIMHEMH u g
oroOpaxkeHus  Haxath He OK, a
koMmOuHaruto knasuil: Ctrl+Shift+Enter.

Ha pucynke mokazaHo, B KakOM TOPSIJIKE

BO3BpaAlIacTCsA JOIIOJIHUTCIIbHAA
PETrpCCCUOHHAA CTATUCTHUKA.
A B C D E F
3navyeHust Ko3GHUIHESHTOB YPaBHEHHS PErPECCHH
! b, [ .. | by b, a
2 My, My | o my | my | m,

Koadpdumment | CranmaprtHas
JIeTePMUHALINH omubka y

4 F - cratuctuka df

Perpeccuonnas | OcraTo4Has

CKO CKO
FPACIIOBP (BeposiTHOCTB; | Tabnuunoe 3Hauenne F — kputepus
cTeneHu_cBoOoabI ] ; Oumepa.  BeposTHOCTP —  ypOBEHbB
CTENEHU CBOOOJBI2) 3HAYMMOCTH, CTEeNeHUu CcBOOOAbl | — 3TO
qucIio cTeneHeit ceoboas! pakropuoit CKO,
CTENEHU CBOOOBI2 —  93TO 4.c.C.

octatouydoit CKO




CuHTakcuc

XapakTepucTuka QyHKIUU

CTBIOIPACIIOBP  (BeposITHOCTH;
CTENEeHU CBOOO/IBI)

TabnuuHoe 3HaueHwe t - pacmpeaesiCHUs
Crprogenta. CteneHu CBOOOABI — YHCIIO
creneneii ¢cBo0oabI octatounoii CKO

M3BECTHBIC 3HAYCHUS X)

OUIIIEP (x) Bo3sepamaer z - npeobpazoBanne duiiepa
UL apryMeHTa X — 3TO YHCIOBOE
3Ha4YCHHUE, KOTOpOE Tpedyercs
npeoOpa3oBaTh. X . YpaBHEHHE pacyera

. 1+x

z=—In(—2>)

MMEET BUI: 2 1-x
IMPEJCKA3 (x; Onpenensier IIPOrHO3HOE 3HAYEHUE
W3BECTHBIC 3HAUCHUSA V; pE3yIbTAaTUBHOTO pU3HaKa npu

IMOACTAHOBKC B  YPABHCHHUC  PCIrpCCCUU
IIPOrHO3HOI'0 3HAYCHU A nepeMeHHoﬁ X

CTOLIYX (u3BecTHbIE 3HAYEHUS Y;
W3BECTHBIE 3HAYEHUS X)

CrangapTtHOe OTKJIOHCHHE (0111510 3
perpeccuu.

2. CraTucTHYeCKHMH maKeT

«AHanu3 JAHHBIX», B KOTOpBIﬁ BXOIAT:

perpeCCHOHHBIﬁ aHaliu3, Koppcisanusd, JIHCHGpCI/IOHHBIﬁ aHaliu3 U Apyruc Cpcacrna.

st Gornee JETAJIBHOIO YCBOCHHS, PACCMOTPUM MPUMEHEHHUE OCHOBHBIX
dbynkuuii Excel s noctpoenus u aHanuza oJHO(PAKTOPHONU PErpecCCUOHHON MOJIEH
Ha YCJIIOBHOM IIpUMeEpe, [J€ NPEACTABICHbl OCHOBHBIE CXEMbI [0 BBIIOJIHEHUIO

3a/IaHUI1 KOHTPOJIbHOM paOOTHI.




ITpumep. Nzyuaercs 3aBUCUMOCTH C€0ECTOMMOCTH €AUHMILI u3aeus (Y, Thic.
py0.) OT BEIMYMHbI BBITycKa IpoayKimu ( X , ThIC. IIT.).

Ne i/t 1 2 3 4 5 6 7 8 9
CebecTONMOCTEL
(10703070118 5 7 11 6 17 10 24 20 29

U3/1eJusl, ThIC. pyo0.
BeqnunHa BeImycKa
NPOAYKI[UH, THIC. 1 3 6 10 15 25 30 40 50
IIT.

3aoanue:
1. Co3pate pabouyro kHury B mporpamme Microsoft Excel, (umsi kHUTH:

®amunusa_Nepapuanra).

2. IlepeumenoBath JUCTHI: JUCT 1 — «Mactep QyHKIMIY, JTUCT 2 — «AHAIN3
TAHHBIX».

Crnenyroniye MyHKTHI 33JIaHUs BBITIOJIHATH HA IucTe |1 U Ha nucTe 2.

3. Haaucte 1 chopmupoBaTh TaOIUILy UCXOIHBIX JaHHBIX (puc. 1).

4. C nomourpto GyHKIUM MACTEp AMArpaMM IMOCTPOUTH TOJIE KOPPEISIUuu
(hakTUYECKHX 3HAYEHUN PE3yIbTATUBHOTO U (PAKTOPHOT'O MPU3HAKOB.

5. Haiitu 3Ha4ueHue TMHEHHOTO KOA(DPUITEHTa KOPPETSIUH.

6. OnpenenuTs napaMeTpbl YpaBHEHUS TAPHON PETPECCHUM.

7.  OLEHUTh CTATHCTHYECKYIO 3HAYMMOCTh YPaBHEHHUS PEIPECCUU B LIETIOM.

8. OLEHUTh CTAaTUCTUYECKYID 3HAYUMOCTh KOI(PPUIMEHTOB ypaBHEHUS
perpeccuu.

9.  OOBACHUTH MOTYUYEHHOE 3HAUCHHE KOIPPUIIMEHTA JeTePMUHALINH.

10. Ha nosne koppensiuuu NOCTPOUTh TEOPETUUECKYIO JTUHUIO PETPECCUU.

11. JIns pabouero nucra «Mactep GyHKIMID» paccudTaTh MPOTHO3
ce0EeCTOMMOCTH €MHUIIBI U3JENusl, IPU YCIOBUH, YTO CpPEJHSs BEIWYMHA BBIMYyCKa
MpOAYKIMHU yBennuuThes Ha 20%.

12. Jlns pabouero ucra « AHaIu3a JaHHBIX» TOCTPOUTH U MPOAHAIU3UPOBATH

rpauK OCTaTKOB.



PEIIIEHHUE HA OCHOBE OIII[HH «MACTEP @ YHKI[HH».

1. Co3naem padouyr knury (Harnpumep, [lerpos 333.xls).

2. B Heil mepenMeHOBBIBaeM pabdoune jguctbl (Mactep dbyHkiuil u AHanus
JTAHHBIX ).

3. 3a”HocuMm AaHHbIE U (popMuUpyeM Ta0JIHUILYy, IPUBEAECHHYIO Ha puc. 1.

B3 Microsoft Excel - MMeTpor_333 E”Elgl
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Puc. 1. Ucxonurie TaHHEBIE.

4. Tloctpoum mosie koppeasiuuu 1o (akTUYECKUM JaHHBIM. Beibepem Tun
nuarpamMMmbl - ToyeyHast -> ToYyeyHasi AUMAarpaMMa, Ha KOTOPOHl 3HaYeHUs
COeIMHEeHbI 0TPE3KAMHU).

Ha noctpoennoil nuarpamme BbiaenuM rpaduk (QyHKIUU, MIEIKHYB MO HEMY
JIeBOM KHOMKOM MbIIK. Beigenenne o0o3HayaeTcsi CBETJIbIM MapKepoM Ha (YHKIHUU.
HaxaB npaByro KHONKY MBIIIHU, BEIBEJIEM KOHTEKCTHOE MeHI0. Ha puc. 2 n3obpaxxeHo
1oJie KOppesiluU ¢ J00aBJIEHHOMN JIMHUEH perpeccuu.

E3 Microsoft Excel - MeTpor_333
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9 7 24 a0 3 |F 4 DOpMaT PRACE ASHHBIX...
3 fF

1L . = 4 b Tun Anarpammel..,
11 ] ] il . : :
(12| o 10 20 WExoAHEE AaHHBIE,
13| X, Bemg A0BABMTE IMHUHD TREHAS. ..
14 -
E CHHCTHTE
16
17|
18 =
M 4 v W MacTep dyHIAA { AHanuz gaHHe | € | |
st o [ferotmper N NCIO A AG I E ©-s-A-==sad
loToED MUM

Puc. 2. ITocTpoeHnue IMHUM TpeHAA.
10



Bribepem omnmuo lo6aBuTh JuHHMI0O TpeHaa. B maHenu nuHUM TpeHIIa BO
BKiiagke Tum Hamo BeIOpaTh Tun GyHKIKHU (110 yMOoT4aHUIO BeiOUpaeTcs Jluneiinast),
puc. 3.

[Tapametpsl nuHUKM perpeccun (TpeHaa) 3agaroTcs: Ha Bkiaake Ilapamerpbi
BBEJEM Ha3BaHWE TpeHJa (TEOPEeTUUYECKOW KpPUBOH) M YCTAaHOBUM  (DJIaKKH
«IlokaspiBaTh ypaBHeHue Ha auarpamme» u «llomecturs Ha aMarpamMmy
BeJMYHMHY JocToBepHOCTH anmpokcumamuum (R”2)», T1e. ko3dpdumumeHt
JIETEpMUHALINK, KaK MOKa3aHo Ha puc. 4.

Slunna Tpenaa &|

| MapamMaTpkl |

MOCTPOEHME NHMHAM TPEHAE [ANNPOKCHMALKA K CENa%HEAHHE)

B ~ e

NHHERHaA Norapudrkdeckan  NoNHHOMHANEHSA
CTeneHHan SKCMNOHEHUMANEHSA  THEAHEA DHreTpaumMs

MacTpoeH Ha paae:

[ OF ] ’ CITHEHS

Puc. 3. Tun Tpenna.

JlvnHA TpeHaa &|

Tun MNapamMeTpel |

HazBaHHE aNNPORCHMHPYHILWER (CrAa%EHHOH, KPHEOA
() apToMaTHUECKDE:  TMHERHLIA | 1)

(%) gpyroe: |y"=a+bx

MporHos

ENEpE Ha: | EAMHHL,

=
v
HazaA Hai [0 | earHdL

[ nepeceustine kpreoi c ook ¥ & Todke: l:l

MOK&3BIEATE YPAEHEHHME HA AHArpaMMe

[¥]inoMEcTHTE Ha AMarpaMHy BERMYHHY ADCTOEBSPHOCTH SNNPOKCHMALLAKH (R2);

[ OK ] [ OTHEHS

Puc. 4. ITapameTpsl TpeHaa.

B pesynprare Ha amarpaMMe TMOSIBUTHCS BHJ TEOPETUYECKOW KPHUBOM, €e
napameTpbl 1 KodpduMeHT aerepmMuanuu. Puc. 5.

11



JINHelHaA perepecna y=043Tx+ 55938

R =07781
35

30

Ew N AV ) — g =athx
B

Y, CoberToNDI0C TS SIHIHUET

0 10 20 30 40 50 &0
X, Bemroma sROTYtRa TP Oy KIMK

Puc. 5. Ilone koppensunm.

5. Paccuuraem k03(p@PHUIHEHT MAPHON KOPPEJALUM C IOMOIIBIO MacTepa
(GyHKUUH.

s pacuera ko3 dUIMEHTAa JIMHEWHONM KOPPESALHMH HCHOIb3yeTcss (PyHKIUS
KOPPEJI, B oOkHe KOTOpOM HEOOXOAMMO BBECTHM aJpeca JUana3oHOB
pe3yJbTaTUBHOTO U (pakTopHOTO Npu3Haka. (Puc. 6 u 7).

MacTep diyHiupi - war 1 13 2

Momck dyHKLH:

EaTeropka: | CTAaTHETHYECKHE ' |

BribepHTe dvHIKLMHDL

nreariPEEN
MIAHEIH
NOrHOPMOBR
NOrHOPMPACT

£

KOPPEN{MacCcHEl;MaccHBZ)

BozEpalaeT KoshdHUMEHT KOPPENALKM MEXMAY AEYMA MHOMECTESMM
AaHHEL,

COpaEks No 3ToH HELLHKH I Ok ] [ OTHEHS l

Puc.6. ®ynkuus ajisi pacuera KodPpUiieHTa KOPPESIUU.

KOPPEN
Maccuel | C3:C11 (Faz| = {1:3:6:10:15:25:30:
MaccvsZ |E3:E1 1] (Fie| = 5711801 7: 10024

= 0,85209345

BosEpalasT KosdOHUMEHT KOPPERALMH HEXAY AEYMA MHOMECTEAMH A3HHEL,

MaCCHBZ ETOPOIH AMANAZ0H SHAYEHMA, SHAYSHHAMM MOMYT OBITE YMCNE, HMEHA,
MSCCHEE! HAM CCEIKH © HMEHANH,

CnpaBka No 3ToM diwvHKLLFK SHaqeHWe: 0, 35209345 [ Ok ] [ CTHEHA ]

Puc.7. Ycranasnuaem napametpsl pynkuuun KOPPEJL.
12



[TomyuyennsIit k03P PUITUEHT MTOKA3BIBAET, YTO CBSI3b BHICOKAS, 10 HATIPABJICHHUIO
— npsiMas (puc. 8).

E3 Microsoft Excel - MeTpos_333 1M E
5@} tadin Mpasca EBwa EBcraska  dopwat  Ceperc  Jaddele  Okdo Cnpasta -
G 3 A VRSB S0 8 e -ef
: Arial Cyr -0 - K AKYEEEH B ompmanE -H-A-x H
K1 v A
A E C E I E [ E [ & | H B
CebecToMMOCTE BenuuunHa
—— EAMHALEI BEINYCKA
1 M3 EnuA NPoAYELMA
|2 i A Koaduupnent koppenaunn = 0 5520935
3 1 % 1
4 2 i 3
5 3 1 3]
5 4 5] 10
7 8 17 15
g b 10 25
5, 7 24 30
10 g 20 40
11 9 29 a0
12 -
o4 r M MacTep dyHKUMAA ¢ AHamE gaHHel / |« » l
geiczona - i peopmpe N N OO A @l H-Z-A-===adf
[oToEO MLIM

Puc.8. Paccuntannpiit KO3 OUITHMEHT KOPPEIISIIHH.

6. Onmpenesum mnapaMeTpbl NMAPHOrO0 JIMHEHHOT0 YpPaBHEHUS MAPHOI
perpeccuu:
y.=a+b-x+¢,

PaCCMOTpI/IM HCCKOJIBKO BApUAHTOB PCHICHUA JdHHOT'O YpaBHCHMUA.

6.1. Onpeodenum ko3 duyueHmol ypagHeHus Ha OCHO8e POPMYIL:

O

_ y
b=r, —
O-X
a=y—-b-x

Jlnst aTOrO paccuntaem
— cpeAHee  KBaJIpaTUYHOE OTKJIOHEHHE TIPU3HAKOB  HUCIOJb3YS

dynkuuo CTAHAOTKJIIOH (puc. 9);
— cpeaHee 3HaueHWe Kaxaoro mpusHaka udepe3 ¢ynknuo CP3HAY

(puc. 10).

13



3 Microsoft Excel - lletpos_333

9] gan Opasks Baa Brrasca Gopwar Cepenc  dawele  Okdo  Cripasca -8 x
RN BRI WA d W W S0 A R R N RV AN Y| -6 M
i . K £ 4= == | 58 e g0 %8 00 A
CTAHAOTENOH = 3 =CTAHOOTENOH{C3:C11)
& B [CTAHAOTKNOH{wncnol; [wenczl, )] | F | G [ W [ =
CefiecTonmocTs BenuuuHa
BAHHMLEI EBINYCKA
1 Ne n/n M3LENNA MO KLMK
A i ® Koasdpmument koppenaunn = 0 5520935
3 1 & 7
4 2 i ] 3 CpeaHee KBagpaTHIHOE
& 3 11 |5 OTKMOHEHHE
B 4 B 10 X i
7 A 17 15 17 3060583 85732141
8 5] 10 25
g 7 24 a0
10 8 20 40
11 8 29 =]
[12]
13
14 Btk Sl
15 | CTAHACTENOH
16 Huenol | C3CHL _[Q={1:3:5:1u:15:25:30:
z T -
123 = 17,3060683
21 OUeHHESET CTAaHAAPTHOE OTKNOHEHME MO BblﬁDPKE. Norvueckre 3HA4YEHMA MK TEKCT HIFHOPHPYHOTCA,
23
24 Yucnol: qucnol;qmcnoz;... o7 1 40 30 YMCnoBelx 3pryMeHToE,
2 COOTEETCTEYHILLWY BRIBOPKE M3 MEHEPANEHOM COBOKYNHOCTH,
26
27
28
23 | Crpaexa no 3ol deytwm SHaqEHnE: 17, 3060683
) L La AR AdPRBTR 7 ™
ﬁgsﬁqpm* | AeTodmMDypEIT . e |:_| - =, | L2 L | & -
YEAMHTE

Puc. 9. Pacuer CPCAHCKBAPATUICCKOI'O OTKJIOHCHUA IIPU3HAKOB.

CPaHAY = 3 J|A] =CP3HAU(B3:B11)
A B c 71 I T 7 T ——
CebecToMmocTs Benuunna i
Ne n/n E4HHHLE EEINYCEA
1 Mz enuA NPO4YKLMA
2 i * Kosdmunent koppenauynn = 0 8820935
3 1 5 1
4 2 7 3 CpegHee kpagpaTHuHoe
4 3 1 5] OTENOHEHHE
B 4 ] 10 b ¥
7 5 1 15 17 3060683 85732141
g B 1a 25
9 7 24 30 CpenHee 3HaAYeHHe
10 g 20 40 20 14 33333333
11 3 29 50
112 |
13 Apryme HTbl hyHKIWKW F_E_:
% CP3HAY
1_5 '-IncmliBS:Bll @={5:?:11:6:1?:1U:24:
i Yueno2 I @ =
18 |
19 = 1433333333
20 || Bosepawaet cpeaves (apHbHETHIEIRGE) CROMK APrYMEHTOB, KOTOPEIS MOFYT BBITh YHCNAMA K HHEHSMH,
E MACCHESMA MM CCBINKAMA HA AHERKK C SHCAANH,
22
ﬁ Yucnol: yqcnoljqqcnos;... oT 1 ao 30 apryMedTos, ANS KOTOPBI: BEINMCNASTCA
24 cpeaHes,
| 25|
26
E —_
28
ﬁ Cnpaeka no 3Tod dyHKuKM SHaueHne! 14,33333333 ‘_ Ok ] [ CITHEHE J
= - b
H o4k M \Manep l;l:_ivmcl._w!i_,{ AHANME JaHHB f ] < ¥ |

Puc. 10. Pacuer cpeaHero 3HaueHusi IPU3HAKOB.
14



Torma xodduIIMEHTHI ypaBHEHHS pErpeccCMd a M b MOXHO HaWTH II0
bopmynam: HZ(GZ/E u G10-G13*E10 (puc. 10a).

a b

5 R937E74 0436978297
¥,=559+044 x+e

Puc 10a. Pacuer nmapameTpoB ypaBHEHUS 110 HOpPMYJIaMm.

JlanHoe ypaBHeHUE OyJeT IMOKa3blBaTh, YTO MPU YBEIUYCHUH BEIUUYUHBI
BBIITYyCKA MPOAYKIMM Ha | ThIC. MT. ce0ECTOMMOCTh €AUHULBI MPOAYKIUU
YBEIIMYUTHCS B CpeTHEM Ha 44 pyo.

6.2. Onpeodenum napamempsl ypasHenus ¢ nomowvio Gyuxkyuii: HAKJIOH un
OTPE3OK.

Ha mnanenu coorBercTByomeld (yHKIMKM HEOOXOOUMO BBECTH ajpeca
nuana3zoHoB Y U X (puc. 100 u puc. 10B).

HARMoH
=571 L7102
= {1:36:10:15:25:30;

M3BeCTHRIE_3HAaYeHWA_Y [B3:B11 B

HM3BecTHbIe_3Ha4yeHWA_X T3] 1| B

= 0,436975297
BOSBRAWLAET HAKNOH NMHHK TMHERHOA DEDECCHM,

M3BECTHBIE _3HAYEHHWA_H MHO¥ECTED HESABEMCHMEIX INEMEHTOE AaHHELX -- HMEHA, MACCHER! MNH
CCBINKH HA Fl"-IEﬁKMJ COAEQHAWLHE HHCna,

Puc 106. Pacuet napamerpa b no pynkuuu Hakmon.

OTPEZCE
WM3BECTHBIE_3HAaYeHWAa_y¥ B3:B11 = {mnlLElnImeEs:
WM3BECTHBIE_3HaYeHWAa_X | C5:C11 = {136 10152530
= 5,59376739

BO3BPALLEET OTPES0K, OTCEKAEMEIR H3 OCH NMHKMER NMHEAHOA DEMPECCHM,

M3BECTHEIE_3HAYEHWA_H HEZABMCHMOE MHOMECTED HabnHAEHHA MK 43HHEL - HKCNna, MacCHERl
HAH CCEINKKF Ha Fl‘-IEﬁKH_, COAepH¥AULHE HCna,

Puc 10B. Pacuer mapametpa a o ¢pyukiuu OTpe3oxk.

Taxxe ompeaenuTs Kod()(PUIMEHTH PETPECCUd MOXKHO MO TOCTPOSHHOMY
rpaduky B m.4. (cM. puc. 14).
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7. YcTaHOBHM CTAaTHCTHYECKYI) 3HAYMMOCTHL YPABHEHUSI perpeccud B
eJIOM.

CratucTryecKkyr0 3HAYMMOCTh YPAaBHEHHs PETPECCUMU B LEJIOM IPOBEPSIEM
yepe3 Ko OUIMEeHT JeTepMUHAIUY.

Paccuntaem 3nauenue ko uimeHTa 1eTepMUHAIIAN:

1. B sueitke M2 koaddummeHT nerepMUHANIMA PACCUUTAH Kak KBajpaT
Kod(pduLireHTa KOppesiuu.

2. B sueitke M3 ¢ ucnonszoBanueM ¢pynkuuun KBIIMPCOH (cMm. Tabmuny 1 —
OcHOBHBIE cTaTUCTUYECKHE PYHKIMU onuuK «Mactep QyHKIUN»).

Haomronaemoe 3Hayenue F — xkpurepus @Duuiepa omnpenensercs I0
2
rx
dbopmye: le%‘(”_’W—l).
-7

Xy
Brruncnenunst npon3BoauM Bpy4yHyro cM. puc. 11.
JUist OLIEHKM CTAaTHCTUYECKOW 3HAYMMOCTH KpuTepus Puiiepa HeoOX0IUMO
paccuuTarh TabJan4HbIe 3HaYeHus F — kpurepusa ®@uwmepa F, . (; k; k,) UCIIOIAB3YS

¢bynkuuo FPACIIOBP, rie « =0,05; k,=1; k, =7 (puc. 11).

aon.

F E [F] G ENIEE 3 [ K 1 & | @ N i,
YpagHeHne perpeccin

¥, =559+ 1044 . x

1 Dopmyna=

2 Kospmupent koppenauun = 053 Kosdpmunent getepunnanun: 077809 =CTENERBHZ,2)

3 | 077809 =KBMWPCOH(B3:B11;C3.C11)
4 CpenHee KeagpaTHYHO®
a5 OTHAGHEHN 2 Haonwaaeuoe snavenne F. 5
B | X Y CATHCTHEME: 24 5442 =(M2-N2TT

{ 17 3060683 85732141

8 Tavniu4noe sHavenne F

9] Cpenmnee 3HaveHNE CATHCTHENEK! 559145 =FPACNOBPD 05,1.7)

10| 20 14 33333333

1

12 a b

13| 559376739 0436978297 . i
Puc. 11. Pacuer cratuctrueckoi 3Ha4NMOCTH YPAaBHEHUS PETPECCUU B LIETIOM.

Tak kak Ha6JII-O,ZIaeMO€ 3HAYCHUC KPpUTCPUA <I)I/Imepa OOoJIBIIIE YEM €TO0
TaOJIMYHOE 3HAUYEHUE COOTBETCTBECHHO YPaBHCHHUC PETPCCCUU B LCIIOM CTATUCTUYICCKHU
3HAa4YHUMO.

8. YcTraHOBHM CTATHCTHYECKYI0 3HAYUMOCTH KOI(PPUUMEHTOB yPaBHEHUSA
perpeccuu.

Jns pacyera HaOmomaemMoro 3HaueHUs kputepus CTbloJeHTa HEOO0XOAMMO
ONpEeACNUTh 3HAUYEHHWE CTAaHJAPTHOM OWMOKM  KOd()(PUIMEHTOB  perpeccuu.
CneumanbHolt  (QyHKIMM i pacyeta OIMMOOK HET, TIMOITOMY HEOO0XO0IUMO
Bocrionb3oBathea  pymkmmeit JIMHEMH. JlamHas QyHKIES TaKke II03BONSET
OmnpeneNuTh Bce mpenbiaymue mokazarenu (puc. 12). IlompoOGHO cocTaB TaHHOM
¢ysukuu pazobpan B tabnuue 1 — OcCHOBHbIE cCTaTHCTUYECKUE (YHKIUU OIIIHUU
«Mactep GyHKIUILY.

16



Hao0aroxaemoe

3HaueHne kpurepusi CrblogeHtra (t

RUR
a(b)

TadanuHoe 3HaueHus t — kpurepusst Creroaenra ¢, . (a; k,), rae a=0,05;

k, =7 omnpenensatorcs uepe3d (yukmuio CTBIOJAPACIIOBP (cm. Tabmumy 1 —
OcHOBHBIE cTaTUCTUYECKHE PYHKIMU onuK «Mactep QyHKIUN»).

CTaTUCTHKA)

OIIpEIENIEHO 10 hopmyie: 7,

A B G D[ E F G [HTIT J [ & [ & M N E
Cefiectommocts | Benwuuna YpagHeune perpeccin
Ne £ MHML BuINyCKa
1 nin usnenm.a ppo,qykuuu Dopuyna=
[ 2] Y X Kosdpuupent koppenaunwn = 085 KosdpuuneHt getepunHaumm: 07781 =CTENEHBHZ,2)
3 X = 1 07781 =KBMWPCOH(B3:B11,C3:C11)
L, N - S ) ! Cpeanee keagpatiinoe
913 | 1 6 OTKNOHEHNE Havnwpaemoe snavenne F.
L - T . J— X ¥ CaTHCTHIH: 245442 =(N2A1-N2)T
715 17 15 17 306068 BE732141
gl & W i TaonuuHoe 3HaveHne F-
917 24 30 CpenHee 3HAMEHIHE CATHCTHER: 55914 =FPACNOBPD05,1,7)
1018 L. 2 0. a0 1433333333
L11] 9 29 50 b 0436978 | 5 593767 a =MMHEMHB3 B11,C3.C11,1;1)
12] a b mb 00882 | 22766 ma
Koadppmunent
13} 55037674 | 0436978097 asrepunnanms | 2000 | 42178 i
14| F - cratwcrnka | 24 5442 | 7 0000 df
15 RSS 457 5163 | 130 4837 ESS
16
17 t-caTHCTHKA napamMeTpa a: 24570 =L11/L12
|18 | t-caTncTHra napaumerpa b: 49542 =K11/K12
19
20| Tavnuynoe sHavenne 1-
21 CATHCTHENK: 2 3646 =CThOOPACNOER{D 05.7)
22
P2)|
JO ¢ r m\Mactep dyHiu { AHanis ganHex 7 |« »

Puc. 12. Pacuet crarucTuueckoi 3HaYUMOCTH KOA((PUIIMEHTOB ypaBHEHUS.

Tax kak nHabOmomaemoe 3HadyeHue kputepus CThIOACHTA ISl MMapaMeTpoB
ypaBHEHHUS] perpeccur OOJbIIe YeM UX TaOJMYHOE 3HAYE€HHE, COOTBETCTBEHHO
KOd(h(DUIIMEHTHI ypaBHEHUS PETPECCUH CTATUCTUUECKH 3HAYMMBI.

9. 3HaueHue KO3 PULUEHTA TeTePMUHANMU pUC. 12, MOKa3bIBAET, UTO J10Js
BJIUSIHUS YYTEHHBIX B Mojenu (akTopoB cocTaBisieT 78%, A0JsS HEYUYTEHHbBIX
dakTopoB 22%.

10. ITose koppeasimMi C TEOPETUUYECKUMHU 3HAYCHUSIMU PE3YJIbTATUBHOIO
IpU3HAaKa CTPOMTHCS HA OCHOBE MOJs Koppensuuu puc. 5. Ha stom ke rpaduxe
OTHOCHUTEJIbHO 3HAYEHUM IIPU3HAKA X CTPOUTHCS JIMHUSI PETPECCUU IO TEOPETUUECKUM
(pacyeTHBIM) 3HAUYECHUSM PE3yJIbTaTUBHOIO MTPU3HAKA.

Pacuer TeopeTHueckux 3HAYEHUM  BBINOJHAETCS NYTEM  MOACTAHOBKHU
(dakTUUeCKNX 3HAYCHHI X B MOJTYUYEHHOE YPABHEHHE perpeccuu y, =5,5938+0,437x+e.

[TonydyeHHbIEe 3HAaUCHMS 3aHEeCeM B TabuIly pacueta (puc. 13).
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D3 - A =3F§13+{EHEITCI)

A, B C )]
CefecToMMOCTE BenuduHa TOnMTHYBCKHE
1=} e MHULEI BLINYCKA P
1 nn M0 ENMA MpOL Y KLMH FHANEHMA
2 i s Y
3 1 ) 1 E,03
4 2 7 3 B30
] 3 11 G a.22
G 4 G 10 9 96
7 5 17 15 1215
a G 10 25 16 52
9 7 24 a0 18,70
101 & 20 40 2307
111 9 29 50 27 44

Puc. 13. Pacuer TeopeTnuecknx 3Ha4€HUN PE3yJIbTATUBHOTO MPU3HAKA.

Torma rmone KOppesALr TPUMET BUI:

NMUHEHAA perpeccHa wo=0437% + 55938
R*=0,7731

Fa

——

= a0 —— "y
g 25 / yh=arhx
: P
S "
[=]
= 15
=
2 10 o +
T
[}
" o ¥

0 . . . . .

0 10 20 an 40 50 =]

X, BenMUMHA BRINYCKA NPOIYELMH

Puc. 14. [Tone xkoppensiuuu.

11. IIpornos 3HAYEHUM pe3ysibTaTa TaKXKe OIpeesisieM TOYEHYHO I10
dbopmyiaMm NpesICTaBICHHBIM Ha pUCYHKE 15.

MporHoz pesyneTarta:
X (nporHos) 24 =(F10%20%)+F10
y (nporios) 16,0812 =F13+H13*M24)

Puc. 15. PacueT npor1o3Horo 3Ha4eHus pe3yJibTara.

PaccuntanHoe 3HAaueHHWE MPOTHO3a, TOBOPUT O TOM, YTO CEOECTOMMOCTh
€AUHULBI MPOAYKIHUU COCTaBUT 16 ThiCc. pyO. MpU YCIOBUM, YTO BEIMUYMHA BBIMYCKA
npoayKiuu 0ynet 24 Thic. WIT.
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PEINIEHUE HA OCHOBE IIAKETA «AHAJIU3 TAHHBIX).

PesynbpTaT Tperbero 3amaHus HEOOXOJAMMO CKOMHUPOBATh HAa JINCT «AHAW3
TTAHHBIX.

Jlnis Toro, 94ToOBl YCTAaHOBUT MAaKeT AHAJAM3a JaHHBIX TPeOyeTcs BBINOIHUTH
CIICIYIOLIHNE JCUCTBUS:

1. B menio CepBuc HeoOxoauMo BblOpaTh kKoMaHay — Hajacrpoiiku u
ycTaHoBUTh Quiakok Ilaker ananusa nanee OK (puc. 16). Ecau B ciucke Hancrpoek
HET MaKeTa aHaju3a JaHHbIX, HAKMUATE KHONIKY 0030p M YKa)KUTE AMCK, MMANKy U UMS
daitna qs vHanctpoiiku nakera Analys32.xll (kak mpasmiio, manka Library\Analisys)

WIH 3amycTuTe mporpamMmy Setup (He 3a0yabTe BCTaBUTh MAHCK, C KOTOPOTO
ycTaHaBiauBaiu naketr Microsoft Office).

AOCTYNHEIE HAACTROMEH:

[]analysis ToolPak - YE&A oK
[IMactep nogcranosox
[ IMacTep cymmmposania
W
MepecdeT B EBPO
Mowck, peweHHa =
|:| MoMawHKE No FHTepHaTY

NakeT aHanwza

C0AEPHHT dWHKLHK M MHTEphefckl ANA aHaNHMEa
HayUHELX H (IHHAHCOBLL A&HHELX

Puc. 16. Haactpoliku.
2. JIns Toro 4toOBI 3amyCTUTh MakeT «AHaMW3 JaHHBIX» B MeHIO CepBuc
HEe0oOX0IMMO BBIOpaTh KOMaHAy AHaau3 AaHHBIX (puc. 17). B auanoroBoM okHe B

cnucke MHCTpyMEHTHI aHau3a BEIOpAaTh HYKHYIO CTPOKY.

AHaAH3 JAHHBIX

MHCTPYMEHTEI AHANMS3

4
2 AHODAKTOPHEIR AMCAEPCHOHHEIF aHANMS

il

S

Aey=hak TOpHEIM AMCNEPCHOHHEI HANKE C NOETOREHMAMH QTMEHA
Aerhak TOPHEIA AMCNEPCHMOHHEIM aHaMKs BES NOETOREHHA

Koppenauka

K.OEapHMaLMa Cnpagta

CINHMCATENEHAA CTATHETHES

SKCNOHEHUMANEHOE CrAaMHEaHKE

A XBRID0POYHEIA F-TECT ANA AMCAEPCHH

AHann: Pypee

MHETOrpamma bt

Puc. 17. I[TakeT aHanu3 JaHHBIX.

Ctpoka OIIMCATEJIBHASI CTATUCTHUKA, B AuagoroBoM OKHE OIIUHU
BBeJieM auana3oH psga Y (puc. 18). dnaxok Memku 6 nepgoii cmpoke 03Ha4aeT, YTO
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B BBIOpaHHBIA Juama3oH BKiIodaercs Haamucu («Y»). Bwixoowou unmepsan —
BbIOMpaeTe OJIOK siUeeK, B KOTOPHIM OyIeT BHIBOJUTHCS PE3yJIbTaT.

Onucare ibHaA CTATHCTHIE. @

Bx0aHBIE AGHHEIE

Bx0AHOH MHTEPEAN:

I BYAMHpaEaHHE (%) no eTonBuan
O o

METKH B NEPEOH CTROKE

MapameTpEl BRIE0AS

(%) Belx0AHOA MHTEPEAN: $151:43411 _
() Hoeead pafioumi mmeT: |:|

() HoBas pafiouas KHHra

MTOr0BaA CTATHOTHKS

[ ¥poBeHe HagexHooTH! %o

[ K-bi¥i HavMEHEwWIE:

[ K-bi¥i HamBonswi:

Puc. 18. OnucarenpHass CTaTUCTHUKA.

Onmusa Ha puc. 19 BBIBOOAUT pPACCUMTAHHBIE 3HAYECHUS CTATUCTUYECKUX
MOKa3aTeJIer HE TOJBKO IS psAfa Y, HO M aHAIOTUYHO 11 psiaa X.

6| H | | b |

OnucameneHaa cmamucmuka

1
2 Y X
3 Cpennee 14 33333333 20
4 CranpapTHaA owHbKa 2857738033 5,7BBEE9433
5 | Mennana 11 14
B Mona #Hi #Hr0
7 CTaHoapTHOE OTKINOHEHHE 85732141 17 3060533
N Nucnepcua BEIDOPKH 735 289 5
9 Jkcuece -1 008164588 -0 858144606
A0 ACHHMETPHYHOCTE 000255165 0635146647
11 Wutepean 24 49
12 Munnmyn ] 1
13 Makcuuymu 28 a0
4 Cyuua 129 180
15 Cyer 9 9
Puc. 19. BeiBoan! onmcaTeIbHOM CTATUCTUKH.
3. Jlns nomyuenust pemeHuss no 3aganuro 4 — 10 HeoOxomumo

BOCTIONIb30BaThCsl (yHKIMerd Perpeccusi. JIyis »Toro B OKHe «AHaM3a TAaHHBIX)»
HeoOxoauMo BbIOpaTh cTpoky Perpeccus. IlosiBasiercs nuanmoroBoe okHO puc. 20,
KOTOPOE 3aIOJIHSIETCS CIETYIOUUM 00pa3oM:

Bxoonoti unmepsan Y — numanason (cTonbGerr), CoOIepiKalidii JaHHBIE CO
3HAYEHUSIMH O0OBSICHAEMOI IEPEMEHHON;

Bxoonoti unmepsan X — nuamazon (CToOnOLbI), COAEPXKALIW TaHHBIE CO
3HAYEHUSIMU OOBSCHSIONIUX MTEPEMEHHBIX.

Memxu — Gaaxok, KOTOPbIA yKa3bIBaeT, COAEPXAT JIM IEPBbIE 3JIEMEHTHI
OTMEUEHHBIX JIMala30HOB HAa3BaHUs IEPEMEHHBIX (CTOJOIOB) WU HET;

Koncmanma-nons — Qnaxok, yKa3blBaIOIIMM HAa Halu4yhe WM OTCYTCTBUE
CBOOOJIHOTO YIeHa B YpaBHEHUU (a );

Vposenv naoesxcnocmu — ypoBeHb 3HAaUUMOCTH, (Hampumep, 0,05).

20



Buvixoonoit ummepeéan — JOCTaTOYHO YKa3aTh JIEBYKO BEPXHIOK SYEHKY
Oyayuiero nuana3zoHa, B KOTOpoM Oy/eT COXpaHEH OTUYET MO MOCTPOCHUIO MOJIEIIH;

Hoewiii pabouuil nucm — NOCTaBUTh 3HAYOK U 33JaTh UMs HOBOTO jucta (OTuer
- perpeccusi), B KOTOpOM OyJE€T COXPaHEH OTYET.

Ecnu HeoOXoaumo mONy4YHTh 3HAUY€HUS W rpaduK OCTaTKOB (¢), a Takxke

rpaduk moadopa, yCTAaHOBUTE COOTBETCTBYIOLIME (PIIayKKU B JUATOTOBOM OKHE. Tun
nuarpaMMbl Toueunast (Ha KOTOPOU 3HAUEHUS], COETUHEHBI OTPE3KAMM ).

Haxxmure kHonky OK.

BxoaHble AaHHEIE

B:0AHOH HHTEPEAN Y': [EE$2 46411 |
.
Bix0AHOM MHTEPEAN X! $C24CE11
Cnpaeka
MeTkn |:| KoHCTaHTa - Hone

|:| ¥POBEHE HAAEMHOCTH! I:I %o

MapameTpel BEIEDLS

() BelxoaHoi MHTEpEAN: B

(%) HoBbIF patioumii nHeT: OTYET-pErpeccA

() HoBaA pafiodas kHira

QCTATEH

OCTaTkK CpadHi OCTaTKOE
[] cranaspTHzoBaHHEIE DCTaTEH Mpadmk noabopa

HopMankHas EepoATHOCTE
[ rpadwik HopHansHoi BepoATHOCTH

Puc. 20. InanoroBoe okHO Perpeccusi.

4. Bunx otdeTa 0 pe3yJbTaTax PErpeCCMOHHOrO aHajau3a MoKas3aH Ha puc. 21.

B3 Microsoft Excel - MNeTpon_333

%J taiin  [paeka Bua Brraska @opmat  Cepeuc  JanHee  OkHo  Chpaexa BeeAWTE BOMpOC - o8 X
i Gl 3R TE S-S0 -8 - AL e -e
! aril Cyr e KK Y EE STy g 0% =R \“ﬂ"A'A'!
142 - &
A | B | c | D | E | F | & | H e
1 |BbIEOO WTOrOB
4
3 FPeapeccuohnas cmamucmuea
| 4 MuowecTeeHHEIR R 0,85209345
| 5 |R-keagpat 0778038007
| B |HopmupoeanHeli R-keanpat 0.746387322
| 7 |Cranpaptran ownbka 4 317468221
8 Habnwgenuwa g
9]
10 | OncnepcHoHHEIR aHanus
11 df 58 s £ Swavumocs F
12 |Perpeccua 1 457 5162771 457 5162771 24 54416436 00016458375
13 |OcTaTok 7 130 4837229 18 54053184
14 |Hrara il 585
15
Cmandapmuan Humnue Bepxuue  Huwnue | Bepxnue
16 Hoaghghuyuenrme! oubike t-cmamucmuka | P-Suavenue 05% Q5% 95, 0% 95, 0%
17 |'f-nepecedenme 559376739 2 276644918 2457022326 004365546 0210357607 1097718 0210358 1097718
18 X 0 4365782497 0,088203485 4 954206733 0001648375 0228410159 0E45545 022841 0F45545
15
|20
21|
|22 |BbIBOO OCTATHA
23
24 Hatmoderue (Tpedcrazatnoe Y Ocmatnky
| 25 | 1 B,030745687 -1 030745687
| 26 | 2 6,904702282 0095297718
| 27 | 3 8218637173 2784362827
28| 4 9 963550362 -3 963550362
129 | g 1214844185 4 851558152
30 | 53 16 51822452 -6 518224519
M | T 18,7031163 £ J0EB83E05
| 52 | 8 2307289928 -3 0726899277
33 g 27 44258225 1 557317752
A
S WA AHanms gaHHss 3 0TueT-perpeccun / | < s |
i feficena~ L |petodnoypeis N N (1O Al Al o Bl | & - Z-A-Sm= @ ,j!
MoToen LM

Puc. 21. BeiBog pe3ynbTaToOB PETPECCUOHHOTO aHAIU3A.
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Ha ocHoBe maHHbIX 00 ocTaTkax MOJENH perpeccuu ObUI MOCTPOEH rpaduk
ocTaTkoB (puc. 22) u rpaduk mnoadopa — 1oyie KOppeasanuu (PakTUUEeCKuX u
TEOPETUUECKUX (PacCUEeTHBIX) 3HAUCHUI pe3yIbTaTUBHOU MepeMeHHO (puc. 22a).

I'paduk octaTkoB

5//\ /\ /\ .
50 \/ 2w e 60

-10 -

OcraTku
o

X

Puc. 22. I'padux ocTaTKkoB MOJIETN PETPECCHH.

Ha puc. 22a myHktupoM o00O3HaueHa BBIPOBHEHHAsl JMHUSI Perpeccuu,
KOTOpasi TOKa3blBaeT, YTO TMOJY4YCHHbIE 3HAYCHHS KOI((UIIMEHTOB YpaBHEHHUSI
perpeccuu  TOJIHOCTbIO  yJoBIeTBOpsOT ycinoBuro MHK  (y-y —0), T.e.

TEOPETUYECKHE 3HAUEHHUS PE3yJIbTATUBHOW NEPEMEHHOM MO (PAKTUUECKUM 3HAYEHUSIM
(bakTOpHOI MepeMeHHO 00pa3yIoT NPSIMYIO JIHHHUIO.

I'paduxk nogdopa

——Y

---m--- [Ipenckazannoe Y

Puc. 22a. I'padux noxbopa pe3yIbTaTUBHOM MEPEMEHHOM.

PaccmoTpum pe3ynbTaThl perpecCHOHHOTO aHanuza (puc. 21).

PE‘EﬂECCuDHHEﬂ CHainLC LG

MHmEECTEEHHEIR R 0838209343
R-kEagpat 0 7 7anaacay
HopmupoeaHHeld R-keagpart 0, 7463657322
CTaHpapTHaA owubka 4 3174658221
HafnwneHua 9

Mnooicecmeennviti R — k03 OUIIMEHT KOPPEIISIIHIH.

. 2
R-xeéadpam - 310 kK03 durmeHt nuneiHol nerepmunanuu. Kosddummenr R
SBIISIETCSl OAHOW M3 HamOomee 3(h(HEKTHBHBIX OICHOK aJeKBATHOCTU PErPEeCCHOHHOMN
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MOZEJIH, MEPOM KauecTBa ypaBHEHUSI PErPECCHM B LIEJIOM (WM, KaK TOBOPAT, MEPOM
Ka4ecTBa MOJATOHKM DPETrPEeCCHOHHOM MOjenM K HaOMIONEHHBIM 3HAaueHHAM Y,):

R =1-E5
7SS

Bemmunna R° nokassiBaer, kakas 4acTb (monst) Bapuauuu OOBACHIEMOI
IepeMEeHHO} 00yCIIOBIICHA BapHaiueil oObACHAIOmEH mepeMeHHOH. R’ =0,78
CBUJICTENILCTBYET O TOM, YTO Bapualus ce0eCTOMMOCTH €ANHUIIBI TPOAYKIIMU Ha 78%
o0ycCJoBI€HA TMHEHHBIM BIUSIHUEM BEJIMUUHBI BBIITYCKa MPOTYKIIUH.

Hopmuposeanmnwiti  R-kéadpam — CKOPPEKTUPOBAHHBINA (aAanTHPOBAHHBIMH,
(v . . 2 _ 2 n-— 1
nonpasiaeHHbifi(adjusted)) koshdunpenT qeTepMUHALAN: R., =1- (1 ~-R )m
2
Hemocrarkom koadduuuenra gerepMuHanmu  R°  sBIsercs TO, 4YTO OH
YBEITMYHUBACTCS TIPH T0OABJICHUH HOBBIX OOBSICHSIONMNX TIEPEMEHHBIX, XOTS 3TO U HE

00s3aTeJIbHO O3HA4aeT YIIYHIICHUC Ka4dCCTBa pereCCHOHHOﬁ MOACIIN. B »Tom

2 2
CMBICJIE  IPEANOYTHTENBHEE  HCIONL30BaTh R B ommume or R

adj *
o 2
CKOPPEKTHPOBAHHBIN KOA(hDUITHEHT Radj MOKET YMEHBIIAThCA TPU BBEACHUH B

MOJIENTb HOBBIX OOBSACHSIONIMX TEPEMEHHBIX, HE OKAa3bIBAIOIIUX CYIIECTBEHHOE
BIIMSIHUE HA 3aBUCHUMYIO IEPEMEHHYIO.

Cmanoapmuas owubka moaenu (perpeccuun) MSE =

Habnooenus — ancinio HaOIIOIEHUIA.

JWcnepcHoHHER aHanus

oif S5 WS F JHaumockt F
Ferpeccua 1 457 5162771 457 5162771 24 544168436 | 0001645375
DcTatok 7 130 4837229 18 54053154
Mraro ] 588

Otuet npuBeieH B Tadnuie A.

Tabnuma A. Cxema 1MCIEPCUOHHOTO aHAIU3A.

df S5 MS r 3Haq1/i:M00TL
RSS _457.52 |RSS n—k-1_24.54
Perpeccusa| k=1 |Rss=457.52 df s & 0.00165
ESS
OcTatok |-k -1-7| £s5=130.48 df=18°64
Hroro n-1-8 7SS =588

df — degrees of freedom — uncio creneHelt cBoOObI CBI3aHO C YUCIIOM €IHHUIL
COBOKYITHOCTH /I W C YHCJIOM ONPEICIISIEMbBIX 110 HEH KOHCTAHT.

F u 3nauumocmv F TO3BOJIAIOT MPOBEPUTH 3HAYMMOCTH YPABHEHHS
perpeccum, T.e. YCTaHOBUThb, COOTBETCTBYET JIM MaTreMaThdeckas MOJeIb,
BBIpAXKArOIIass 3aBUCUMOCTh MEXJIy MEPEMEHHBIMH, SKCIIEPUMEHTAIBHBIM JTAHHBIM M
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JIOCTaTOYHO JIM BKJIIOYCHHBIX B YPAaBHEHUE OOBICHSIONINX MEPEMEHHBIX (OJTHOW WUITU
HECKOJIBKUX) JIJI1 ONUCAHUS 3aBUCUMOMN IEPEMEHHOM.

SS — Cymma kBaJpaToB OTKJIOHEHUI 3HAYEHUI PU3HaKa Y.

MS — Iucniepcust Ha OJTHY CTENE€Hb COBOO/IBI.

F — HaGmonaemoe (3MIHUpUYECKOE) 3HAYEHUE CTATHUCTHKU [, MO KOTOPOi
POBEPSACTCS THUIMOTE3a PABEHCTBA HYJIO OJHOBPEMEHHO BceX Kod(DPHUIIMEHTOB
MOJIENU. 3HAYUMOCTh F' — TeopeTHdecKas BEpPOSTHOCTh TOr0, YTO MIpPH THIIOTE3E
pPaBEHCTBA HYJII0 OJHOBPEMEHHO BceX  KOA(PPUIHMEHTOB MoAenu F-cTaTUCTUKA
0O0JIbIIE SMIIMPUYECKOTO 3HAUCHUS F.

Ha yposue snaummoct & = 0.05 runoresa H,:h =0 oTBepraercs, eciu

Snauumocms F < 0.05, u npunumaercs, ecmu 3navumocms F > 0.05.

PerpeccuonHblil aHanms.

Koaghopugy | Crmanrdapmian ) i Husnue Bepxnue | Humnue | DepwHue

eHm ounbka bemamuctuka | P-Juadenue 05% 05% | O50% | 85.0%
Y¥-nepecedende 559376738 2 276644918 2 A57022326 004365545 0210357607 1097718 0,210358 1097713
¥ 0436597583 0,0852034585 4854206733 | 0001648375 02283410189 0645546 022841 0 B45546

Otuer npuBenieH B Tabauiie b.

Tabmuna b. Pacuet u onenka k03¢ GUIIMEHTOB ypaBHEHUST PETPECCUM.

Kosgppuy | Cmanoapmuas |t-cmamucmuxa P- Huoicnue | Bepxuue
UeHmol owubKa 3nauenue | 95% 95%
Y a=5,59 m,= 2,28 t,=2,46 0,043 0,21<a<10.97
X b=0,43 m, = 0,088 t,=4,95 0,0016 0,23<5<0,65

Takum oOpa3omM, mosryueHa cliieayromas oHo(GpaKkTopHast MOJIEIb PETPECCHH:
v, =559+0,44-x+e

m, =— CTaHJapTHBIC OITMOKHA KOI(P(DHUITUESHTOB.

a
{,=— — (-CTATUCTUKA COOTBETCTBYIOIIETO KOADDUIIMEHTA a.
ma
P - 3unauenue — BepOATHOCTb, MO3BOJSIONIAS ONPEACIUTh 3HAYUMOCTH
koahdunmenta perpeccun. st ypoHs 3Hauumoct ¢ = (0.05:
Ecmu P-3nauenue >0.05, 1o xo3ddumuenT » HE3HAYNM, CIEIOBATEIBHO,

runore3a H,:b=0 npuHUMAETCS.

Ecimu P-3nauenue <0.05, 1O KO03(pPUUMEHT b 3HAUMUM, CIIE€JOBATEIBHO,
runoresa H,:b=0 oTBepraercs.

Huorcnue 95% - Bepxnue 95% - nOBEpUTENbHBIA UHTEPBAI U1 NIapaMmeTpa b,
T.e. ¢ HajaexkHocThio 0.95 »T0T KOA(DPUUMEHT JIeKUT B JAaHHOM HHTEpBAJE.
[Tockonbky KOA(PUUUEHT perpeccud B SKOHOMETPUUYECKUX HUCCIEAOBAHUAX HMEIOT
YETKYI0 KOHOMHUYECKYIO MHTEPIPETALMIO, TO TPAHUIbI IOBEPUTEILHOIO UHTEpBaa
s Kod(pduiMeHTa perpeccud He  JOKHBI  COAEpPKaTh  MPOTHUBOPEUHUBBIX
pe3yNbTaToOB, HAIIPUMEP, —10<h <40. Takoro poaa 3amuCh yKa3bIBAET, YTO UCTUHHOE
3HaYeHUEe KOA(D(PUIMEHTa pPEerpeccurd OJAHOBPEMEHHO COJACPKUT IOJIOKHUTEIbHBIE U
OTpULIATEIbHBIC BEIMYUHBI U JJAXKe HOJIb, YETO HE MOXKET ObITh.
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WNurepnperanus kodpdurmentoB moaenu: [Ipu HyIeBbIX 3HAYECHUSX «ITOXO0Ia»
U «UMYIIECTBa» HaKoIieHue Oyner paBHO a= 5,59. Tak kak P-3HaueHue 3TOTO
koaddunrerta pasuo 0.043, To OH HE3HAYUMO OTIUYAETCS OT HYJIS.

To, uto xkoapdumment b= 0,43, o3HAYaeT, 4TO MPHU YBEIMUYCHUU BEITHMYUHBI
BBIITYCKA MPOJIYKIMM Ha ThIC. WIT. cebecTtouMocTh Bo3pacteT Ha 0,431bic. pyo.,
AHanu3 P-3HaueHui OKa3bIBaeT, 4TO 00a K0d(PPUIIMEHTA 3HAUNMBI.

BRIBOMO OCTATRA,

Habmodenue | [Mpedcrazanuose ¥ Domartu
1 B,0307 46 -1,0307 46
2 B,904702 0095293
3 8,215637 2784363
4 9 953550 -3 963550
5 12148442 4 551558
B 16 518205 -B,518225
7 18703116 5 296554
g 23072559 -3,0728599
9 27 442752 1557318

lIpedckazannoe Y - teopernyeckue (pacueTHble) 3HaYEHUSI PE3yJbTaTUBHOIO

MIpU3HAaKa.
Ocmamku

bopmyie:e, =y—y. .

OCTaTKH1 I10

MOACIIN perpeccuun, pPaCcCHUTAHHBIC I10

5. Paccuurarh 3HAY€HHE JHMHEHMHOrOo KO3()PUIMEHTA KOPPENSIUU MOKHO
UCIIONb3YA CTPOKY B «OnucarenbHol ctatuctuke» - KOPPEJISALIUSA (puc. 23).

Koppenauma
EBxoaHEIE A3HHEIE

B0 AHOA MHTEPEAN:

I Py NMHPOESHHE!

METKH B NEpEOH CTROKE

MapaMeTpel BEIB0AS
() Bui¥0AHOH HHTEpEAN!
() HoBE pabioumil oHeT!

() HoeaA pafiodas gHHra

B3

$B$Z: 4611
(%) no cTonGuam
{:} N0 CTpOK.aM
$Cs21 .
| |

Puc. 23. Ctpoxka onucarenpbHON cratTucTUKH Koppensanus.

Pesynbrar mpencraBiieH B BUJI€ KOPPEIAIIMOHHON MaTpuIilbl (puc. 24).
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E3 Microsoft Excel - Metpor_333 EJE|E]

i?;] ®aiin  [(paeka Bua  Bcraeka ®opeat  Cepemc  JadHele  OkHo  Cnpaeka EeeavTe Bonpoc - R
NN BERE TN NN AU W W AK ERCIAR W S Vi 80 |2v) FLe )
: drial Cyr 210 gl M g | = == 56| B8 e gp %R 0 | EEE | e Oae Asog”

M20 - A

A B ¥ 8] | E | F | G | H | | | J | K |I'm

CebecToMmocTe Bennuuna K
oppenAyUoHHaR

e B WHULE EBINYCKa OnucameneHaa cmamucmuxa
i nin M3 A,enua MPOAYKLMK Mampuia
EE ¥ X Y X
Bl 5 1 CpeaHee 1433333333 20 Y X
4 2 Fi i CTanpapTHaA ownika 2857738033 5 760689433 i 1,00
Bl 3 11 B Mennana 11 18 X 0,58 1,00
6| 4 B 10 Mona #1440 #4/0
o g 15 CTanpapTHoe OTENOHeHHe 856732141 17 30606583
g 5] 10 25 Mucnepcua BuiGopkn 735 299 5
- 24 30 Ikcuece -1,008164588 -0,858144608
18] B 20 40 ACHUMETPHYHOCTE 0 B00555169 0 535146647
. B 29 a0 WuTepBan 24 49
(12 MuHnyu ] 1
(13 Makcuuyn 2 a0
(14 | Cynma 129 180
15 Cuer ] 9
| 8
M4 » MY MacTep dyHKUMA S AHanv3 AaHHbiX [ OTueT-perpeccia |¢ ¥
geicsna~ i [serodmopu N N OO A @d - Z-A-===ad)
roToEo UM

Puc. 24. BeiBoj pe3ynbTaTOB KOPPEISIIUOHHOTO aHAIN3A.
Pexomenoayuu no oghopmnenuro omuema.

Ha ocHoBe pa3oOpanHOro mpumepa BbIIIE HEOOXOAMMO BBIMOIHUTH
WHVBUAYyalbHOE 3ajJlaHue, OMMCAHHOE HUXKE U M0 pe3yjbTaTtaM pelieHus 0hopMUTh
OTYeT.

Conep:kanue oT4eTa J0JKHO COOTBETCTBOBATH CIICIYIONIECH cXxeme™:

1. Tlone xoppensiuuu.

2. Pemenne Ha ocHOBe «Mactepa GyHKIIUI.
3. Pemenune Ha ocHOBE «AHaN3a JaHHBIXY.
4. 3axmrodeHue (BbIBOIBI 11O paboTe).

*Kaxknplil MyHKT oT4eTa OJDKEH conaepkaTh « CKpUHIIOTHD (MOMEHTAIbHBIN
CHHUMOK 2KpaHa — KjaBuiia PrintScreen) u3 paboueit KHUTH.

TUTYJIBHBIA JUCT OTYETA MPEACTABJICH B NpWIOKEHUU. Hymepauus cTtpaHuil
OTYETa HayumHaeTrcss co 2 — ro Jucra. Kaxnaas yacTh oTdyeTa HAYMHAETCS HOBOU
CTpaHULBI.

B kaxgoMm mnyHKTe OT4eTa HEOOXOAUMMO CJeNaTh MOJPOOHBIE BBIBOABI IO
BBITIOJITHEHHOMY 3aJIaHHUIO.

B 3akmtouenuu, He0OXOMMO CPABHHUTH MOTYUYEHHBIE MMOKA3aTEIM B OCHOBHBIX
gacTsax «Mactep QyHKIu» 1 « AHAIU3 JaHHBIX)» - CAENATh BHIBOIBI.
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3AJIAHUA K KOHTPOJIbHOM PABOTE

1. Cozpate pabouyto kHUTY B mnporpamme Microsoft Excel (ums xnueu:
Damunusa_Ne eapuanma).

2. B aToit kHUTE TUCTHI IepeuMeHoBaTh: UCT 1 — «Mactep QyHKIUH», TUCT 2
— «AHaIN3 JaHHBIX.

Crnenyroliye MyHKThI 3aJaHUS BBINOJIHATH Ha JIUCTE | U HA JucTe 2.

3. 3anectu gaHHble Ha pabouuii nuct. ChopMUpOBaTH TAOIHILY.

4. TloctpouTh ToOJIe KOppemanuu (PaKTUYECKUX 3HAUYCHUN TPU3HAKOB.
OOBsICHUTH MOJYYEHHBIN pe3ybTarT.

5. Haiitu 3HadyeHne AUHEHHOTO KOAPIUIIMEHTA KOPPESAIUU U TOSICHUTE €ro
CMBICII.

6. Onpenenutp IIapaMeTpbl  YpPaBHEHMS  MApPHOW  PETrpeccHu 51
UHTEPHIPETUPOBaTh UX. OOBSICHUTH CMBICII MTOJIYYEHHOTO YPAaBHEHUS PETPECCUH.

7. OUEHUTh CTAaTUCTUYECKYI0 3HAYMMOCTb YPaBHEHMS PETPECCUU B LEJIOM.
CrenaTh BEIBOJEIL.

8. OILIeHUTh CTAaTUCTUYECKYI0 3HAYMMOCTh KOA(P(OUIIMEHTOB YpaBHEHHUS
perpeccun. Crnenarb BBIBOJIBI.

9. OOBsACHUTH MOJYYECHHOE 3HAUCHHE d .

10. Ha mone koppemsiuMu NOCTPOUTH TEOPETUUYECKYIO JIMHUIO PErPECCUMU.
CpaBHuUTH ¢ (hakTHUECKOM MuHUEH perpeccuu. OObSICHUTH MOTYUYESHHBIN Pe3ybTar.

11. Jns «AHanu3a JaHHBIX» MOCTPOUTH U MPOAHATU3UPOBATH I'PpaUK OCTATKOB.

12. Jlns «Mactepa ¢yHKIHE» pacCUdTaTh MPOTHO3 CEOECTOMMOCTU €IMHUIIBI
U3JIeIIMs, TIPU YCJIIOBUU, YTO CPEHSS BEJIMUYMHA BBIMTYCKa MPOIYKIIMN YBEIUYUTHCS Ha
20%.

13. IlocTpouTh M NPOAHANTU3UPOBATH MHOYKECTBEHHYIO MOJENb PErpPECCUU Ha
OCHOBE CTAaTHCTHUYECKOr0 TMakeTa «AHalu3 JaHHbIX» (2-asg ¢dakTopHas MepeMeHHas
BBIOMPACTCSI CAMOCTOSATEIIBHO).

14. OdopMUTH OTHYET IO 33JaHUIO.
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BAPUAHTHI UHIMBUAY AJbHBIX 3AJTAHUI

BapuanTtel 3aganuit 1 - 80 o KOppessIMuOHHO-PETPECCUOHHOMY AHAJIN3Y JaHbI
B Tabmuie 3, a 3HaueHWs IoKaszaTejaeld MPOM3BOJICTBEHHO-XO3SUCTBEHHOMN
NEeATEeNIbHOCTU NMPEANPUATHI MAITUHOCTPOCHUS TPUBEICHBI B Ta0IuUIIE 4.

Tabmuua 2. PaccmaTtpuBaroTcs CaeAyo0Iue SKOHOMUYECKHE MTOKA3aTelH.

Y, | - IPOU3BOUTEIILHOCTD TPY/IA; X; | - donmootrnaua,
y | - HHIAGKC CHIDKCHIS cebecronmoct | | - CPEAHEro0Bast YUCICHHOCTD
* | mpomykuum; * | T,
- CpeIHET0I0Basi CTOMMOCTD
Y; | - peHTa0eIbHOCTb; X
s ’ > | ono;
- cpeIHero10Boii (hoHAa
Y, | - ’HIEKC PO3HUYHBIX LIEH X .
! ACKE P H " | 3apa6oTtHoii mars IIIIT;
Y; | - BeIpaOoTKa U3/IETHi; X,, | - oHIOBOOPYKEHHOCTH TPY/IA;
TPYIOEMKOCTh €THHHIIbI - 0bopatinBaemocTh
X, by X,, | HopMHUpyeMbIX 00OPOTHBIX
POYKIINU;
CPEJICTB;
v | - yrembHEI#A Bec pabouux B coctaBe | | - 000pauNBACMOCTh
* | TIIIIT; " | HeHOPMUPYEMBIX CPEJICTB;
. | - yReubHBIi Bec MOKYMHBIX v | - HemponsBoaCTBEHHBIC PACXOBI;
* | u3nenmit; 14
- K03 HUIIMEHT CMEHHOCTH
X, o X5 | - ToBapooOopoT;
000pyTOBaHUS;
- IPEMUH U BO3HATPAXJICHUS Ha
X P Paa X5 | - 0ObeM peanu3zanum.
OJIHOTO pabOTHHKA
v | - yaenbHbIi Bec moteps ot Opaka;
6
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Tabmuna 3. BapuaHTbl 3aJaHuil 1O KOPPEIALMOHHO — PErpecCCUOHHOMY
aHaJIn3y.

Ne PesynbratuBHbli | DaKTOpHBIN No PesynbratuBHbI | DaKTOPHBIN
Bapuanra P H;HaK’ P H;Hal(’ Bapuanta HpH;HaK’ HPI/I;(HaK,
1 1 1 41 2 9
2 1 2 42 2 10
3 1 3 43 2 11
4 1 4 44 2 12
> ! 5 45 2 13
6 1 6 46 2 14
7 1 7 47 2 15
8 1 8 48 2 16
9 1 9 49 5 1
10 1 10 50 5 5
11 1 11 51 5 3
12 1 12 52 5 4
13 1 13 53 s 5
14 1 14 54 P p
15 1 15 55 5 7
16 1 16 56 5 8
17 3 1 57 5 9
18 3 2 58 5 10
19 3 3 59 5 11
20 3 4 60 5 12
21 3 5 61 5 13
22 3 6 62 5 14
23 3 7 63 5 15
24 3 8 64 5 16
25 3 9 65 4 1
26 3 10 66 4 2
27 3 11 67 4 3
28 3 12 68 4 4
29 3 13 69 4 5
30 3 14 70 4 6
31 3 15 71 4 7
32 3 16 72 4 8
33 2 1 73 4 9
34 2 2 74 4 10
35 2 3 75 4 11
36 2 4 76 4 12
37 2 5 77 4 13
38 2 6 78 4 14
39 2 7 79 4 15
40 2 8 80 4 16
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Taomuna 4. icxoaubple JaHHBIE 110 DKOHOMHYECKUM IMOKA3aTEISIM.

NCXOIHBIE TAHHBIE

i Yl Y2 Y3 Y4 Y5 X1 X2 X3 X4 X5 X6
1 926 6,17 2042 1326 1992 023 - 0,78 0,4 1,37 1,23 0,23
2 9,38 6,25 : 209,6 @ 10,16 : 2046 : 024 0,75 0,26 149 1,04 0,39
3 [ 12,11 | 8,07 [ 222,6 | 13,72 | 2176 | 0,19 | 0,68 | 0,4 1,44 1,8 | 0,43
4 11081 : 7,21 : 236,7 : 12,85 : 231,7 : 0,17 0,7 : 0,5 1,42 043 0,18
5 9,35 = 6,23 62 10,63 57 0,23 062 04 1,35 0,88 : 0,15
6 9,87 = 6,58 53,1 9,12 48,1 043 0,76 0,19 1,39 0,57 0,34
7 817 | 5,45 | 172,1 | 25,83 | 167,1 0,31 10,73 1025 | 1,16 | 1,72 | 0,38
8 9,12 | 6,08 56,5 | 23,39 | 51,5 0,26 | 0,71 | 0,44 | 1,27 1,7 | 0,09
9 5,88 3,92 52,6 14,68 47,6 049 069 0,07 1,16 0,84 0,14
10 | 6,30 4,20 46,6 10,05 = 41,6 0,36 0,73 - 0,39 1,25 0,6 @ 021
11 | 6,22 4,15 53,2 13,99 = 482 0,37 - 068 033 1,13 0,82 0,42
12 | 5,49 | 3,66 30,1 9,68 25,1 0,43 | 0,74 | 0,25 1,1 0,84 | 0,05
13 | 6,50 : 433 @ 146,44 @ 10,03 @ 1414 : 035 - 0,66 032 : 1,15 0,67 : 0,29
14 | 6,61 @ 441 18,1 9,13 13,1 0,38 0,72 : 0,02 1,23 1,04 : 0,48
15 | 432 2,88 13,6 5,37 8,6 042 068 : 0,06 1,39 @ 0,66 : 0,41
16 | 7,37 491 89,8 9,86 84,8 0,3 0,77 0,15 - 1,38 0,86 0,62
17 | 7,02 | 4,68 62,5 12,62 | 57,5 0,32 10,78 1 0,08 | 1,35 | 0,79 | 0,56
18 | 825 5,50 46,3 5,02 41,3 0,25 0,78 0,2 1,42 0,34 1,76
19 | 815 543 103,5 21,18 = 985 0,31 0,81 0,2 1,37 1,6 1,31

20 | 8,72 = 581 73,3 25,17 683 0,26 0,79 @ 0,3 1,41 1,46 @ 0,45

21 | 6,64 @ 4,43 76,6 19,4 71,6 0,37 0,77 - 024 135 1,27 0,5

22 | 8,10 [ 5,40 | 73,01 21 68,01 0,29 10,78 | 0,1 1,48 | 1,58 | 0,77

23 | 5,52 3,68 32,3 6,57 27,3 0,34 0,72 : 0,11 1,24 0,68 1,2

24 | 937 @ 6,25  199,6 | 14,19 : 1946 : 023 0,79 @ 0,47 1,4 0,86 @ 0,21

25 (113,17 @ 8,78 - 598,1 = 15,81 = 593,1 0,17 - 0,77 0,53 : 1,45 198 @ 0,25

26 | 6,67 | 4,45 71,2 5,23 66,2 0,29 0,8 | 0,34 1,4 0,33 | 0,15

27 || 5,68 | 3,79 90,8 7,99 85,8 0,41 10,71 | 0,2 1,28 | 0,45 | 0,66

28 | 522 348 82,1 17,5 77,1 041 0,79 024 133 0,74 0,74

29 10,02 @ 6,68 76,2 17,16 - 71,2 0,22 0,76 0,54 @ 1,22 0,03 0,32

30 || 816 = 544 1195 1454 1145 : 029 0,78 @ 04 1,28 0,99 = 0,89

31 || 3,78 | 2,52 21,9 6,24 16,9 0,51 1062 | 0,2 1,47 10,24 | 0,23

32 || 6,48 4,32 48,4 12,08 : 4340 : 036 . 0,75 : 0,64 @ 1,27 = 0,57 : 0,32

33 (110,44 © 6,96 : 1735 9,49 168,50 : 0,23 0,71 : 0,42 . 1,51 1,22+ 0,54

34 | 7,65 @ 5,10 74,1 9,28 69,10 : 0,26 - 0,74 : 0,27 1,46 : 0,68 - 0,75

35 || 877 @ 585 68,6 11,42 = 63,60 : 027 - 0,65 0,37 1,27 1 0,16

36 | 7,00 | 4,67 60,8 10,31 | 55,80 | 0,29 | 0,66 | 0,38 | 1,43 | 0,81 | 0,24

37 | 11,06 7,37  355,6 8,65 350,60 0,01 0,84 0,35 1,5 1,27 = 0,59

38 | 9,02 6,01 = 2648 10,94 259,80 0,02 0,74 042 135 1,14 0,56

39 | 13,28 885 = 5266 987 521,60 0,08 0,75 0,32 141 1,89 © 0,63

40 | 9,27 @ 6,18  118,6 - 6,14 113,60: 0,25 0,75 033 ° 1,47 = 0,67 @ 1,1

41 | 6,70 | 4,47 37,1 12,93 | 32,10 | 031 10,79 [ 0,29 | 1,35 | 0,96 | 0,39

42 | 6,69 | 4,46 57,7 9,78 52,70 ¢ 0,38 : 0,72 : 0,3 1,4 0,67 : 0,73

43 | 9,42 © 6,28 51,6 13,22 : 46,60 : 0,24 0,7 : 0,56 1,2 0,98 : 0,28

44 | 7,24 = 4,83 64,7 17,29 © 59,70 : 031 0,66 042 1,15 1,16 @ 0,1

45 | 5,39 | 3,59 48,3 7,11 43,30 | 042 | 0,69 | 0,26 | 1,09 | 0,54 | 0,68

46 | 5,61 | 3,74 15 22,49 | 10,00 | 0,51 | 0,71 | 0,16 | 1,26 | 1,23 | 0,87

47 | 5,59 3,73 87,5 12,14 8250 - 031 0,73 045 136 0,78 0,49

48 | 6,57 438 1084 1525 103,40 0,37 @ 0,65 0,31 LI5S 1,16 0,16
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rjﬁl Y1 Y2 Y3 Y4 Y5 X1 X2 X3 X4 X5 X6
49 | 6,54 | 436 | 267,3 | 31,34 | 262,30 | 0,16 | 0,82 | 0,08 1,87 | 4,44 | 0,85
50 || 4,23 © 2,82 34,2 11,56 = 29,20 0,18 0,8 0,68 1,17 1,06 0,13
51 522 3,48 26,8 30,14 - 21,80 0,43 - 0,83 ° 0,03 1,61 2,13 - 0,49
52 | 18,00 : 12,00 - 43,6 19,71 @ 38,60 0,4 0,7 : 0,02 1,34 1,21 : 0,09
53 | 11,03 . 7,35 72 23,56 | 67,00 0,31 0,74 0,22 1,22 2,2 0,79
[Iponomxenne TaOIUIBI 2.
rjﬁl X7 X8 X9 X10 X11 X12 X13 X14 X15 X16
1 1,45 26006 167,69 47750 6,4 166,32 10,08 17,72 - 335,38 2,9
2 1,3 23935 186,1 - 50391 7,8 92,88 14,76 18,39 @ 3722 2,6
3 1,37 22589 | 220,45 | 43149 | 9,76 | 158,04 6,48 26,46 | 440,9 2,74
4 1,65 21220 169,3 : 41089 7.9 93,96 21,96 22,37 ¢ 338,6 3,3
5 1,91 7394 39,53 : 14257 : 535 (173,88 11,88 28,13 : 79,06 3,82
6 1,68 11586 40,41 @ 22661 9,9 162,3 12,6 17,55 @ 80,82 3,36
7 1,94 26609 102,96 52509 4,5 88,56 11,52 21,92 205,92 @ 3,88
8 1,89 7801 37,02 | 14903 | 4,88 | 101,16 8,28 19,52 | 74,04 3,78
9 1,94 11587 45,74 25587 - 3,46 166,32 11,52 23,99 = 91,48 3,88
10 | 2,06 9475 40,07 = 16821 3,6 140,76 32,4 21,76 - 80,14 4,12
11 || 1,96 10811 45,44 19459 - 3,56 128,52 @ 20,52 25,68 - 90,88 3,92
12 | 1,02 6371 41,08 = 12973 5,65 177,84 17,28 18,13 | 82,16 2,04
13 || 1,85 26761 | 136,14 | 50907 | 4,28 | 114,48 16,2 25,74 | 272,28 3,7
14 | 0,88 4210 42,39 - 6920 8,85 93,24 13,32 21,21 ¢ 84,78 1,76
15 | 0,62 3557 37,39 : 5736 8,52 126,72 17,28 22,97 74,78 1,24
16 | 1,09 14148 101,78 - 26705 : 7,19 91,8 9,72 16,38 - 203,56 2,18
17 1,6 9872 47,55 | 20068 | 4,82 69,12 16,2 13,21 95,1 3,2
18 || 1,53 5975 32,61 | 11487 | 5,46 66,24 24,84 14,48 | 65,22 3,06
19 1,4 16662 103,25 32029 6,2 67,68 14,76 13,38 = 206,5 2,8
20 || 2,22 9166 38,95 18946 - 4,25 50,4 7,56 13,69 77,9 4,44
21 || 1,32 15118 81,32 = 28025 : 5,38 70,56 8,64 16,66 - 162,64 2,64
22 || 1,48 11429 67,26 | 20968 | 5,88 72 8,04 15,06 | 134,52 | 2,96
23 | 0,68 6462 59,92 | 11049 : 9,27 97,2 20,09 119,84 :@ 1,36
24 2,3 24628 107,34 + 45893 : 4736 80,28 14,76 15,98 : 214,68 4.6
25 || 1,37 49727 512,6 : 99400 : 10,31 - 51,48 10,08 18,27 10252 = 2,74
26 || 1,51 11470 53,81 : 20719 @ 4,69 : 105,12 14,76 14,42 107,62 : 3,02
27 || 1,43 19448 80,83 | 36813 | 4,16 | 128,52 10,44 22,76 | 161,66 | 2,86
28 || 1,82 18963 59,42 33956 - 3,13 94,68 14,76 1541 118,84 3,64
29 || 2,62 9185 36,96 @ 17016 = 4,02 85,32 20,52 19,35 = 73,92 5,24
30 | 1,75 17478 91,43 © 34873 5,23 76,32 14,4 16,83 - 182,86 3,5
31 || 1,54 6265 17,16 - 11237 : 2,74 153 24,84 30,53 : 34,32 3,08
32 | 2,25 8810 27,29 | 17306 3,1 107,64 11,16 17,98 | 54,58 4.5
33 || 1,07 17659 184,33 : 39250 : 10,44 : 90,72 6,48 22,09 : 368,66 : 2,14
34 | 1,44 10342 58,42 - 19074 : 5,65 82,44 9,72 18,29 116,84 - 2,88
35 1,4 8901 59.4 18452 © 6,67 79,92 3,24 26,05 - 118,8 2,8
36 | 1,31 8402 49,63 | 17500 | 5,91 120,96 6,48 26,2 99,26 2,62
37 (| 1,12 32625 | 391,27 | 7888 11,99 84,6 17,26 | 782,54 | 2,24
38 | 1,16 31160 - 258,62 58947 8,3 85,32 6,12 18,83 517,24 232
39 | 0,88 46461 75,66 = 94697 1,63 101,52 8,64 19,7 151,32 1,76
40 || 1,07 13833 | 123,68 | 29626 | 894 | 107,64 11,88 16,87 247,36 2,14
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Ne

ol X7 X8 X9 X10 X1 X12 X13 X14 = Xl15 X16
41 | 124 | 6391 | 3721 | 11688 | 582 | 8532 | 7,92 | 14,63 | 7442 | 248
42 || 1,49 11115 5337 21955 48 131,76 10,08 22,17 106,74 2,98
43 || 2,03 6555 3287 12243 501 116,64 18,72 ~ 2262 65,74 4,06
44 || 1,84 11085 = 4563 20193 - 4,12 13824 13,68 = 2644 9126 3,68
45 || 1,22 9484 4841 20122 © 51 156,96 16,56 © 2226 96,82 244
46 | 1,72 3967 13,58 | 7612 | 3,49 |137.52| 14,76 | 19,13 | 27,16 | 3,44
47 | 1,75 | 15283 63,99 | 27404 : 4,19 13572 7,92 18,28 127,98 3.5
48 || 1,46 = 20874 104,55 39648 : 5,01 155552 1836 - 2823 - 209,1 = 2,92
491 1,6 19418 222,11 43799 = 11,44 = 48,6 8,28 12,39 44422 32
50 || 1,47 3351 25,76 | 6235 | 7,67 | 42,84 | 14,04 | 11,64 | 51,52 | 2,94
51 | 1,38 6338 29,52 11524 466 1422 16,92 8,62 59,04 2,76
52 | 1,41 9756 41,99 17309 43 1458 11,16 20,1 8398 2,82
53| 1,39 11795 @ 78,11 @ 22225 6,62 @ 120,52 14,76 | 1941 15622 2,78
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