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JIABOPATOPHAS PABOTA Nel
IIpeaBapurenbHasi 00padoTKa JAHHBIX IS IPOTHO3UPOBAHNS: IOHSATHE
U CTJIa’KMBaHHME BPEMEHHOT0 psijia

Hean padoThl: MoTyyeHUE HABBIKOB 00pa0OTKHU JAHHBIX JJIs1 IPOTHO3UPOBAHUS.

3apanmne: lmerorcs mokBapTaibHBIC JaHHBIE 00 00bemax mpomax 3a 2011-2014
IT., MIIpA. pyO. (Tabim.1). Mcnonb3ys BEIOOPKY aHHBIX W3 CBOETO BapHWaHTa, OMpeesie-
MOTO CYMMOU JIBYX TOCIICTHUX ITU(P 3a9€THON KHUKKH, BBITIOJHUTE CICTYIOIIHNE 3a]1a-
HUSL:

1) IToctpouTts rpaduk BpemeHHoro psiaa B mporpamme EXCEL.

2) BeaucnuTh CriakeHHBIC PSJIbI, UCTIOJIB3YS TPOCTHIE CKOJB3SIINE CPEIHUE 10 9
- TPEM TOYKAaM; - YEThIPEM TOYKaM (I1OCTIE CIIIAKUBAHUSI IPOBECTH IIEHTPUPOBAHUE);
- IISITU TOYKaM.

Pacuetsl npoussectu ¢ nomoipto nporpamMmmsl EXCEL. [I1s1 3TOro Bocob3yuTech
¢bynkuueit CP3HAUY. CriaxkeHHble ps/ibl HAHECTH Ha TPU OTACNIBHBIX rpaduka BMECTE C
MCXOJHBIMU JAHHBIMHU.

Tabmuma 1
Hcxonubie nanHbie MO0 00bEMY HPOJIAK

Ilepu- O06beM mpojaxx o0 BapuaHTam, y
ox,t 01 02 03 04 05 06 07 08 09 10 11 12 13
1 1,65 23,46| 0,54 | 30,42| 20,89| 12,60| 3,54 | 15,48| 12,19| 21,43| 20,66| 14,47| 22,61
2 2,59 14,86| 2,16 | 30,56| 20,11|18,92| 7,81 | 9,29 | 8,41 | 16,54| 15,31| 9,46 | 45,92
3 6,18 20,14| 5,39 | 29,90| 16,41 17,08| 12,83| 8,26 | 14,68| 11,55| 9,34 | 8,79 | 23,63
4 6,26 21,59| 3,48 | 21,67| 18,95| 15,51 | 6,73 | 545 | 8,64 | 14,39| 11,39| 12,96| 18,59
5 6,44 18,98| 4,54 | 26,31| 21,43|8,97 | 6,29 | 10,49| 32,94| 20,66| 11,34| 15,37| 36,22
6 7,16 21,77 7,99 | 28,13| 16,54 | 14,52 | 15,88| 14,47 | 22,61| 15,31| 10,07| 11,82| 50,10
7 10,56 | 20,27| 7,95 | 24,06| 11,55|12,77|12,27| 9,46 | 45,92] 9,34 | 5,95 | 11,34| 46,22
8 10,93 |16,86| 7,01 | 20,55| 14,39| 12,96| 7,84 | 8,79 | 23,63 | 11,39| 4,59 | 20,84| 23,63

9 9,53 16,231 9,89 | 24,35| 20,66| 5,55 | 10,71]12,96| 18,59| 11,34| 8,74 | 16,58| 47,30

10 10,64 |18,55]12,35|18,12| 15,31| 11,09| 14,60 15,37| 36,22| 10,07| 9,96 | 12,47| 40,03

11 17,43 1487|1291/ 18,69/ 9,34 | 9,23 |17,48]11,82|50,10|5,95 | 3,03 | 7,05 | 56,53

12 14,72 | 11,98]| 14,42| 14,88| 11,39| 5,03 | 12,97| 11,34 46,22| 4,59 | 3,17 | 15,08] 38,41

13 15,5 14,41| 14,13| 11,66 | 11,34| 2,15 | 11,34| 20,84 | 23,63 | 8,74 | 4,45 | 16,97| 51,47

14 15,01 |13,42]|18,67|19,83| 10,07| 8,95 | 23,82| 16,58 47,30| 9,96 | 4,06 | 13,51] 6,29

15 17,83 |10,44|16,95| 14,10/ 5,95 | 8,04 | 19,97|12,47| 40,03| 3,03 | 0,16 | 13,45| 35,41

16 18,43 |8,26 |15,84| 10,16/ 4,59 |568 |1151|7,05 |56,53|15,84| 1,52 | 16,55| 67,79

17 17,69 |8,86 | 19,23]| 10,08 8,74 | 0,14 | 18,07| 15,08| 38,41 | 19,23| 17,69| 18,47| 74,21

18 19,8 9,53 |22,05/582 996 |585 |2211]16,97|51,47|22,05| 19,8 | 21,73| 79,12

19 22,64 6,88 | 2259|846 | 3,03 | 4,21 |23,12|13,51|6,29 | 22,59| 22,64| 8,46 | 3,03

20 22,86 |4,10 | 21,15|550 | 3,17 | 2,56 |1552]|13,45|35,41| 21,15| 22,86| 5,50 | 3,17

21 2156 |7,61 |23,98|3,60 | 4,45 | 0,08 |20,03|16,55|67,79| 23,98| 21,56| 3,60 | 4,45

22 22,16 | 4,92 |26,45|8,44 | 4,06 | 3,87 | 24,36| 18,47 | 74,21 | 26,45| 22,16| 8,44 | 4,06

23 2582 | 1,79 12980304 /016 |1,10 |27,02|21,73|79,12|29,80| 25,82| 3,04 | 0,16

24 26,50 |0,10 | 27,41/0,00 | 1,52 | 0,85 |21,31|14,04|45,10| 27,41| 26,50| 0,00 | 1,52

3ameuanne. EXCEL mo3BossieT ObICTPO BBIYUCIHUTH OIEHKH METOJOM CKOJIB3SIIICH
cpenneit: CepBuc — AHanu3 naHHbix — Ckoub3siiee cpeanee — OK.
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[TosiBnsieTcs nUanoroBoe OKHO, KOTOPOE HYXHO 3amoyiHuTh. B rpade mHTEepBan
BBOJUTCSl KOJMYECTBO CE30HOB, JJII KOTOPBIX BBIYMCIISIETCS CKOJb3sllee cpeaHee (1o
ymonyanuto 310 3). Ecnu tpebyercs rpaduk, Ha KOTOPOM OYyIyT yKa3aHbl IPOrHO3HBIE U
(dakTHYeCcKue 3HAYCHMS, TO HYKHO MOCTABUTh «TaJIOUKy» PSAJIOM CO CIOBOCOYETAHUEM
BriBon rpaduka. Bocnons3yiitech nannoit pynkiueir EXCEL, 4To0bs1 mpoBepuTh Mpa-
BWJIBHOCTb OIPEIEICHUS CKOJNB3AIINX CPEAHUX.

JIABOPATOPHAS PABOTA Ne2
IIporno3upoBanue nokasaresjeil METOA0OM AHAJTUTHYECKOI0 BHIDABHUBAHUSA U
JKCIOHEHIHAIBHOI0 CIJIAKHUBAHUA

Heap paldoThl: MOTYyYEHUE HABBIKOB ITPOTHO3UPOBAHUS IOKA3aTENIE METOIOM
AQHAJIMTUYECKOTO BEIPABHUBAHUSA U SKCITOHEHIIMAIBHOTO CTIIa’KUBAHUSA.

3apanme: 1.Vcnons3ys BIOOPKY JaHHBIX M3 CBOETO BapuaHTa JaOOpaTOPHOHN pa-
601l Nel (24 Touku) ¢ BeposATHOCTHIO 0,95 OIEHUTH CYIIECTBEHHOCTh 3aBUCUMOCTH
Mexay y u t. Pacuets! BeimosHuTh B iporpamme EXCEL. Caenars BBIBOJ O CTaTHCTHYE-
CKOM 3HAYUMOCTH AMITUPUYECKUX TAHHBIX.

2. B mporpamme EXCEL mo ncxoausiM JaHHBIM JabopaTtopHoit padoTel Nel HaifTu
3HAYEHMS MPOTHO3a I 25, 26, 27 n 28 TOYEK, UCNIOJb3Ys JMHEHHYIO U KBaJpaTUye-
CKYIO (DYHKIIMU TPEHJA.

JIns mporHo3a HMCHOJIb30BaTh JE€CE30HATU3UPOBAHHBIA PSAJl U OLEHKH CE30HHBIX
MHJIEKCOB, TOJy4YeHHbIE B JlabopaTtopHoi paboTe No2 (MyNbTUILUTMKATHBHAS MOJIETH).
[Toctpouts rpaduku. OnpenenuTs, Kakas U3 MOJENEH sBIseTCs Hanbosiee TOYHOU (10
BEJIMYMHE Cpe/lHeN OMMOKH anmpoKcuMaiuu). 3. BeIMONMHUTH MPOrHO3 A 25 TOYKHU
METOJIOM MPOCTOTO SKCHOHEHIHUAIBHOTO criiaxkuBanus npu o = 0,8. [Ins mporHosa uc-
MOJIb30BATh UCXOIHBIN sl JaHHBIX (0€3 ydeTa Ce30HHOM COCTaBISIONIEH).

MeTtoj SKCHOHEHIIMAIBHOTO CTIaXKUBAHUS MPEICTABISIET MIPOTHO3 MOKAa3aTesl Ha
Oynymui mepuoj B BUJE CyMMBbI (DaKTUYECKOTO TMOKa3aTessl 3a JaHHBIA Mepruoj U Mpo-
rHO3a Ha JaHHBIM MEpHUOJI, B3BELICHHBIX MPU MOMOIIU CHEIUATBHBIX KOI(POUITUEHTOB.
[IpencraBum, 4TO COCTaBISAETCS MPOTHO3 ONMPENCICHHON SKOHOMUYECKOW BEJIMYMHBI Ha
cienyromui Mecsu. Toraa:

P, +1=aX, +[1—a]l* P, (1)
rae P, + 1- mporno3 Ha mecsn 1 + 1;
X,,- 3HAaUEHUE UCCIIeyeMOM BeTMYUHBI B MecsiIle ((haKTHUECKHUE TaHHBIC);
P; - mporHo3 Ha mecsi 1;
a - cenuanbHbIi KO3(PULIMEHT, onpeaeasieMblii CTATUCTUYECKUM MTYTEM.

PaccmoTpum nporHo3upoBaHre 00bEMOB MHBECTUIIMM B OCHOBHOW KamuTai B PO
METOJIOM SKCIOHEHIIMAIBHOTO CIJIaKUBAaHUSI Ha KOHKPETHOM Ipumepe. JJisi mporHo3u-
POBaHUSI METOJOM IKCIIOHEHITMAIBLHOTO CTIaXXUBAHUSI UCTOb3yeTCsl PYHKIUS « IKCIO-
HEHIMAJIBHOE CTJaKMBAaHHUE» IMyHKTa MEHIO «CepBUCY», «AHaIM3 AaHHBIX». OKHO MC-
XOJIHBIX JaHHBIX SKCIIOHEHIIUAJIBHOTO CTJIa)KUBaHUs MpejcTaBieHo Ha puc. 10.

DJIEMEHTBI TUAIOTOBOTO OKHA « DKCITOHECHIIMAJIBHOE CIIIAKUBAHUEY:

1) Bxognoit nuamna3oH. BBenure cChUIKy Ha STYEHKH, COAEpKAIlMe aHAIM3UPYEMbIE JaH-
Hble. BX0oHOW Anana3oH JHOHKEH COCTOSITh M3 OJTHOTO CTOJIOIA WIIM OJHOW CTPOKH, CO-
Jep>KaluX JaHHbIe KAK MUHUMYM B YETBIPEX sIYCHKaX.



2) ®dakrop 3aryxanusi. Begute dakTop 3aTyxaHus, KOTOpPBIM OyJeT UCIOJIb30BaThCS B
KauyeCcTBE KOHCTAHThI AKCIIOHEHIIMAIBHOTO CrilayKuBaHus. PakTOpoOM 3aTyXaHHs Ha3bIBa-
€TCSl KOPPEKTUPOBOUYHBIN (haKTOp, MUHUMHU3HPYIOUIUNA HECTaOUIBHOCTh JTAHHBIX TEHE-
pabHOM COBOKYITHOCTH. 3HaueHue ¢akTopa no ymoayanuto pasHo 0,3.
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Puc. 1. I/ICXOI[HI)IG AdaHHBIC JJIA IIPOBCACHUA SKCIIOHCHIUAJIBHOI'O CIIIaKNBAHU A

JI1si KOHCTaHTHI CIUIAKUBAHUS HamOOJee MOIXOMAIIMMU SBIISIFOTCS 3HAUYCHUS OT
0,2 1o 0,3. DT 3HAYEHHS TTOKA3BIBAIOT, YTO OIIMOKA TEKYIIETO MPOTHO3a YCTAaHOBJICHA
Ha ypoBHe OT 20 10 30 mporeHTOB OMMUOKH MPEeAbIAyIero nporHo3a. bojee Bbicokue
3HAYEHHs KOHCTaHTBI YCKOPSIIOT OTKJIMK, HO MOTYT IIPUBECTU K HEMNPEICKa3yeMbIM BbI-
Oopocam. Huskue 3HaueHHs] KOHCTAHTHI MOT'YT IPUBECTH K OOJIBIINM MTPOMEKYTKAM MEXK-
Iy peACKa3aHHbIMHU 3HAYEHUSIMU.
3) Metku. YcraHnoBure (iakok, €CJIM NepBas CTPOKa WIHM MEPBBIA CTOJIOEI] BXOJAHOIO
MHTEpBaja COAEPKUT 3arosioBku. CHUMHUTE (DIIakKOK, €CIIM 3aroJIOBKM OTCYTCTBYIOT; B
ATOM Clly4ae MOIXOAIIMEe Ha3BaHUS JJI TaHHBIX BBIXOJHOTO JUara3oHa OyayT cOo3aHbl
aBTOMATUYECKHU.
4) BeixoaHoii nuarna3oH. BBenuTe cChUIKy Ha. JIEBYIO BEPXHIOIO SSYEHKY BBIXOJIHOTO JUa-
na3zoHa. Ecnu ycranoBneH ¢uaxkok «CTanaapTHbIE OTPEIIHOCTHY, TO BBIXOAHOM Auana-
30H COCTOUT U3 JBYX CTOJIOIIOB M 3HAUYEHHUS CTAHJAPTHBIX MOTPEUIHOCTEN coaepKarcs B
npaBoM ctoibne. Ecian ucXoaHbIX 3HAaUeHU [Tl TOCTPOEHUS IPOTHO3a UJTH J1JIsl BBIYMC-
JICHUsI CTaHJIApPTHOM OImMOKKM HemoctatouHo, Microsoft Excel Bo3BpaTuT 3HaUYeHHE
omunoku #H/]I.
5) BeiBog rpaduka. Y cranoBute ¢akok, 4TOOBI MOCTPOUTH BCTPOCHHYIO JUATPAMMY
7Tt PaKTUYECKUX U TIPOTHO3UPYEMBIX 3HAUCHHM.
6) CraHmapTHbIE MOTPEIIHOCTU. YCTAaHOBUTE (hJIaKOK, YTOOBI BKJIIOUUTH B BBIXOJHOM
JMana3oH CTOJIOEl] CTaHaapTHBIX mnorpemHocTel. CHuMuTe (aaxok, 4ToObl MOJYYUTh
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BBIXO/IHOM JMana3oH B BHUJE OAHOIO CTOJiOLA 0€3 3Hau€HUM CTaHIApTHBIX MOIPEUIHO-
CTEH.

MeTo CKONB3SALIEr0 CPEIHEr0 UCXOIUT U3 MPOCTOrO MPEANONIOKEHHS, YTO Clle-
AYIOLIMH BO BPEMEHM MOKA3aTelb 110 CBOEH BEIMUYMHE PABEH CpeaHEN apu(MeTUIECKOM,
paccunTaHHOM 3a MOCIEAHUE TPU MECALIA.

JIJ1 IpOTHO3UPOBAHUSL METOJIOM CKOJIB3SIILIETO CPEIHErO UCIOJIb3YeTCsl (QyHKIUS
«Cxomnp3siniee cpenHee» myHkTa MeHIo «CepBHUCY, «AHaNU3 JaHHBIX». OKHO MCXOJIHBIX
JaHHBIX TPOTHO3UPOBAHHUS OOBEMOB HWHBECTHIIMM METOJOM CKOJIB3SILEr0 CPEAHETO
MIPEICTABIICHO Ha pHUC. 2.
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Puc. 2. IIporHo3upoBaHue METOAOM IKCHOHEHIIMATBLHOIO CIIIAXKUBAHUS

DNeMEeHTBI TUaoroBoro okHa «CKOb34IIee CPEeTHES):
1) BxoaHoti nuana3oH. BBeanTe CChIIKY Ha JMana3oH MCCIICAYEMbIX JaHHbBIX. BXomHou
JIMana3oH JIOJDKEH COCTOATh U3 OJHOTO CTOJIOIA WJIM OJHOW CTPOKH, COACpIKAIIUX HE
MEHEE YEThIPEX SUYEEK C JaHHBIMU.
2) Metku B niepBO# CTpOKe. YCTaHOBUTE (IaXKOK, €CITU TIepBasi CTPOKa BXOJIHOTO MHTEP-
Bajla COJEPKUT 3a ToJIOBKH. CHUMHUTE (DIIAKOK, €CITU 3ar0JOBKHA OTCYTCTBYIOT; B 9TOM
cilyyae MOJXOJSIINe Ha3BaHUS JJIs JAHHBIX BBIXOJHOIO JAMarna3oHa OyAyT CO3JaHbl aB-
TOMAaTHUYECKHU.
3) UnTtepBas. Beeaute uncno 3HaueHUM, HEOOXOAUMOE /ISl pacueTa CKOJIB3SIIET0 Cpei-
HEro. 3Ha4YeHUE M0 YMOIYaHUIO PaBHO 3.
4) BeixogHoi quarna3oH. BBenure cChUIKY Ha JIEBYIO BEPXHIOKO SIYEHKY BBIXOHOTO JHa-
na3oHa. Eciu yctanoBieH Quiaxkok CTaHaapTHBIC MOTPEIIHOCTH, TO BHIXOIHON JTUana3oH
COCTOUT W3 JBYX CTOJIOIIOB, U 3HAUEHMS CTAHJAPTHBIX IMOTPEIIHOCTEH coiep)KaTrcs B
npaBoM ctoiiore. Ecim ucXoaHbIx 3HAaU€HUM JIJ1s1 IOCTPOSHUS MPOTHO3a WIIH JIJISl BBIYUC-
JICHUsI CTaHJIApPTHOM OImMOKKM HemoctatouHo, Microsoft Excel Bo3BpaTuT 3HaUYeHHE
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ommOku #H/JI.

BrIxoaHOU IHana3zoH M UCXOAHBIE TaHHBIE JOJDKHBI HAXOJIWUTHCS HA OogHOM Jmcte. 1o
3TOW nmpuunHe napameTpsl HoBbiv uct 1 HoBast kKHHUra HEIOCTYIHBL.

5) BoiBog rpaduka. YcranoBute (hiaxkok AJiE aBTOMATHYECKOI'O CO3/IaHMsI BCTPOECHHOM
arpamMMBbl Ha JIUCTE, COJIEPIKAIEM BbIXOAHOM IHANa30H.

6) CranmapTHble MOTPEIIHOCTH. Y CTAaHOBUTE (DJIAXKOK, YTOOBI BKIIOYUTH B BBIXOJAHOU
JMamna3oH CTONOel CTaHAApTHBIX morpemHocTeil. CHUMUTE (GIa)koK, YTOOBI MOJIYYUTH
BBIXOJHOM JIMAna3oH B BHUJE OJHOTO CTOJOIa 0e3 3HaueHUH CTaHIApTHBIX MOTPEUIHO-
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Puc. 3. [IporHO3 METOIOM CKOJIB3SIIIETO CPETHETO

MHorogakTopHble MOJEINU TMO3BOJSAIOT OJHOBPEMEHHO YYHMTBHIBATh BO3JICUCTBHUE
HECKOJIbKUX ()aKTOPOB Ha ypOBEHb MPOTHO3UPYEMOro Mokazaresis. JlaHHble MOAEIH UcC-
MOJIB3YIOTCSl NPU MPOTHO3MPOBAHUM MAKPOIKOHOMHUYECKHMX MOKA3aTeNiei, MmoKa3aTenen
CIpoca Ha MPOAYKIIHIO, CEOECTOUMOCTH, 1IeH, TPUObUTH U Ip. DKOHOMETPUIECKOMN Moie-
JIbI0 HA3bIBAKOT CUCTEMY PETPECCUOHHBIX YPABHEHUU U TOXKIAECTB, OMUCHIBAIOIINX B3au-
MOCBSI3H Y 3aBUCMMOCTH OCHOBHBIX IOKa3aTesied pa3BUTUS SKOHOMUKHU. CucTtema 3Ko-
HOMMKO-MaTEMATUYECKUX MOJEJIEH SKOHOMETPUUYECKOTO THUIIA CIYXKUT JUISI ONMUCAHUS
CJIOKHBIX COILIMATbHO-3KOHOMUYECKUX MpoueccoB. PakTopbl (IEPEMEHHbBIE) IKOHOMET-
PUYECKON MOJIENIH MOJIPa3/IeNAOTCd Ha 3K30T€HHbIC (BHEUIHUE) W SHJOTCHHBIE (BHYT-
peHHUE). DK30TC€HHbIE MMEPEMEHHBIE BBIOUPAIOTCS TaK, YTOOBl OHM OKa3bIBAJIU BIIMSHUE
Ha MOJICJIMPYEMYIO CHCTEMY, & CAMHU €€ BIUSHHUIO HE MoABeprajiuch. OHU MOTYT BBO-
JIATHCS. B MOJIENIb HA OCHOBE JKCIIEPTHBIX OLEHOK WJIA PE3YJbTATOB KOPPEIALMOHHOTO
aHaJIN3a. JHJIOTEHHbIC IEPEMEHHBIE OMPEICIAIOTCS MyTEM PEIICHUS] CTOXAaCTUYECKUX U
TOXKIECTBCHHBIX YpaBHEHHUM. [l KaxIOW DSHAOTEHHOM MEPEMEHHOM METOA0M
HAUMEHBIIUX KBAJAPATOB OLIEHUBAETCS HECKOJIBKO BAPUAHTOB PETPECCUOHHBIX ypaBHE-
HUMN W BBIOMpAETCA JYUIIUI I BKIIOYEHHS B MOJIETb.
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JIABOPATOPHAS PABOTA Ne3
Crparernyeckoe IJiaHUPOBaHUE B YCJIOBUSIX HeOINPeIeJTeHHOCTH

Leap padoThI: NOJyyeHUE HABBIKOB CTPATETMUYECKOrO IJIAHUPOBAHUS HA IpeEa-
IOPUATHN B YCIOBUSX HEONPEAECICHHOCTH.

3aganme: OnpeaeInTh ONTUMAIBHYIO CTPATETHIO 3aKa3a B YCIOBUAX PUCKA, OIN-
pasicb Ha METO/Ibl TEOPUHU BEPOSITHOCTH U UTPOBBIE CLIOCOOBI MPUHATHS PEILICHUIA.
Brimonnenue pasziena cienyer HauaTh ¢ GOPMHUPOBAHUS MIATSKHON_MATPHIIBI (Ta0I.
3), T.e. MaTPUIBl TOTO J0XOJa, KOTOPBIM MpOJaBel] MOJYYUT MPHU 3aKyNKe Pa3HOTO
qrclia eIMHUI ToBapa. LleHbl Ha MPOIyKINIO IPEICTaBICHHI B Ta0M. 2.

Tabnuie 2
[leHbI HA TPOAYKIINIO
Ne HOKyHK; eHa CKJIa- Hponam}ileﬂa PBIH- Bospar Ha cKa
Bapranta THIC.pyO/equHUIIA TBIC.pYyO/eAMHAIIA ThIC. pyO/eHmIa
21,5 41,2 17,2

Taxk, Harpumep, Mpu cnpoce 3 mapTuu MpoJaBell JOJDKEH 3aKyMHUTh 3 TapTHH TO-

Bapa — [PU 3TOM OH MOJy4aeT MaKCUMaIbHBINA TOXO/.
Hoxonp! npogasua — 41,2*3 = 123,6 (Teic. pyo.)
Pacxonsl npogaBma — 21,5*3 = 64,5(ThIC. pyo.)

Wroro uucteii noxoa — 123,6-64,5 = 59,1(teic. py0.)

Ecnu 3akynka mpoiaBiia 0Ka3blBa€TCsl MEHBIIIE CIIPOCa, OH YITyCKaeT MPUObLIb 13-
3a HEMPaBUJILHO BRIOPAHHOW CTpaTeruu. YyIICHHAs MPUOBLIL pacIioiaraeTcs B mia-
TEKHOW MaTpHUIle HIKE MaKCHMAaJIBHOTO J0X0Ja. BeposATHOCTh JHEBHOTO CIpoca
(0,15; 0,25; 0,3;0,15; 0,1; 0,05). Hanpumep, mipu cripoce 3 MapTHH MPOJaBel] 3aKa3bl-
BAET 2 MapTUHU TOBApa:

Hoxomapl ponasia — 41,2*2 = 82 4(teic. py0.)

Pacxompl mponasia — 21,5*2 = 43(tsIc. pyo.)

Wroro uncteiii noxox — 82,4 - 43 = 39,4(thIC. pyo.)

B ciaygae onTtumanbsHOro 3akasza 10X0a MOT Obl cocTaBuTh 59,1 (ThIC. py0.) (Taba1.3).
Ecnu 3akynka mpojaaBIiia mpeBbIIAET JHEBHOUM CIIPOC, TO, MO YCIOBUIO 3aa4H,

OH JOJKEH CJaTh YacTh HEPEaJTW30BAaHHOTO TOBAapa OOpATHO HA CKJIAJ 3a MEHBIIYIO

IIEHY, I0XO/I MPOJIaBIla COKPAIAETCs, a PU 3HAYUTEIILHON OIMOKE B BRIOOpE CTpate-

TUH 1a5K€ MOXKET MPUBECTH K YOBITKAM.

[Ipeanonoxxum, pu cupoce 1 mapTuu ToBapa MpoaaBel] mpuoodpes 6 mapTuii:

Pacxonwl nponasma — 21,5*6 =129 (Teic. py0.)

Hoxons! npogaBua —41,2*1 = 41,2 (teic. py0.)

[Tpu 3TOM y MpoAaBIa OCTATIOCH 5 HEpeATN30BaHHBIX TAPTHI TOBapa, KOTOPBIC OH
CIacT Ha CKIIA/I.

Jloxon ot cnauu S maptuit Ha ckiaa: 17,2*5 = 86 (Teic. py0.)
Wtoro uucteiii noxox: (41,2+86)-129 = -1,8 (Teic. py0.), T.€. IpOAABEI] HECET MOTEPH.



Tadmuma 3
ITnaTexxHas MaTpuIa

Crparerus Cnpoc
3aKasa 1 2 3 4 5 6
1 19,7 19,7 19,7 19,7 19,7 19,7
2 15,4 39,4 39,4 39,4 39,4 39,4
3 11,1 35,1 59,1 59,1 59,1 59,1
4 6,8 30,8 54,8 78,8 78,8 78,8
S 2,5 26,5 50,5 74,5 98,5 98,5
6 -1,8 22,2 46,2 70,2 94,2 118,2

B crmyuae ontumanbHOTO 3aKa3a (paBeHCTBA CIIPOCa U CTPATETUH 3aKa3a) MPOJIaBel]
MOJTyYaeT MaKCHMAJILHBIN JI0XO0JI, KOTOPBIM PacIlOJIOKEH 10 JUaroHaJIM IIaTe)KHON MaT-

PUIIBL:
. IIPU MIEPBOM CTPATErMM 3aKa3a MAKCUMAJIBHBIM YUCTBIN JT0XO0J COCTaBUT 19,7 ThIC.
pyo.,

. pu BTopoil — 39,4 ThIC. pYO.,

. npu Tpetbeit — 59,1 TeiC. pyo.,

. pu yeTBepToit — 78,8 ThIC. pyo.,

. npu 1saToi — 98,5 ThIC. pyo.

. npu 1ectoit — 118,2 ThIC. pyo.

Janee cnenyer paccuuTarh MaTpuily norepb (Tadi. 4), kotopas Gopmupyercs Ha
OCHOBE IIJIATEKHOW MATPHIIBI M ITOKA3BIBAET T€ MOTEPH, KOTOPBIE HECET NPOJABEL, €CIIN
dbopMupyet noptdenb 3aKa3oB, OTCTYyINAas OT ONTUMAJIbHOMN CTpaTeruu.

JIns ee pacdeTa B KaXA0W KIIETKE HAXOAUTCS PA3HOCTh MEKY MAaKCUMAJIbHBIM JI0-
XOJIOM M peajibHbIM.

Hanpumep, npu 3akaze npoaaBIoM TpeX MAPTUNM TOBAPA U CIIPOCE B 3 NMapTUX OH
MMEET MaKCUMaJIbHBIA TOXOJ.

[Ipm 3aka3ze mpomaBuOM ABYX IMAPTHUM TOBApa, a CIPOCe B 3 MAPTUH, €TI0 yIyIICHHAs
puoObLTL cocTaBuT: 59,1 — 39,4 = 19,7 (ThIC. PYO.)

IIpm 3aka3e mpogaBLOM IIECTH NMAPTUH TOBApA, a COpoce B | mapTuro ymylieHHas
npuObLIL cocTaBuT: 19,7 - (-1,8) = 21,5 (ThIC. PYO.)

Tabmuua 4
Marpuna norepb
Crparerus Crpoc

3aKaza 1 2 3 4 5 6
1 0 19,7 39,4 59,1 78,8 98,5
2 4,3 0 19,7 39,4 59,1 78,8
3 8,6 4,3 0 19,7 39,4 59,1
4 12,9 8,6 4,3 0 19,7 39,4
5 17,2 12,9 8,6 4,3 0 19,7
6 21,5 17,2 12,9 8,6 4,3 0

[To nuaronanu B MaTpuile OTEPh PACHOJIOKEHBI HYJIH, T.K. B INIATE:KHOM MaTpPULIE
10 JWArOHAJIA MPEACTABIEH MAKCUMAJIbHbBIN JI0XO/.



MakcumanbHOE 3HaUYEHUE YIYILIEHHON NPUObUIM MOIYYHIOCh Y IEPBOM CTpaTeruu
3aKa3a IpU crpoce B 6 eAuHul npoaykuuu — 98,5 Teic. pyd. MuHMMallbHOE 3HAYEHHE
YIYIIEHHON puObLIN cocTaBuio 4,3 ThIC. pyo.

JlaHHBIE pPAcCCUMTAHHOM MAaTpPULBI MOTEPh, a TAKXKE CBEJIEHUS O BEPOSITHOCTU
JHEBHOT'O CIIPOCA Ha MPOIYKIHUIO MCIHOJB3YIOTCS Jajee sl BBIYUCIEHUS BMEHEHHBIX
U3JEPKEK OT 3aHMKEHUS 3aKa3a (BEpXHHUM «TpeyroJIbHUK» MaTpuUlbl NOTEpPh) — Tal:d. O,
BMECHEHHBIX H3JIEPKEK OT 3aBBIIICHHS 3aKa3a (HWKHUU «TPEYroJIbHUK» MaTpPHIIbI I10-
Teph) — TalI1. 6, a TAKKE CYMMapHBIX 0’KHIAEMbIX BMEHEHHBIX H3CPKEK — Ta0I. 7.

Tabmnua 5
Pacuer 0xuaeMbpIX BMEHEHHBIX U3AEPKEK OT 3aHMXKEHUS 3aKa3a
Bekrop cronbna Be- | Okugaemble BMEHEH-
Matpuia noteps OT 3aHMKEHHS 3aKa30B
POSITHOCTH CIIpoca HBIC U3/ICPKKH
0 19,7 | 39,4 | 59,1 | 78,8 | 98,5 0,15 44,33
0 [19,7 394|591 ]| 788 0,25 49,25
0 19,7 ]394 ]| 591 0,3 35,46
0 | 197 | 394 0,15 8,87
0 19,7 0,1 1,97
0 0,05 0

Benuuunbl OXKHMIaCMbIX BMCHCHHBIX M3CPKCK OT 3aHMKCHHUS 3daKa3a II0JIY4ar0TCA
IIYTCM YMHOKCHUA COOTBGTCTBYIOHIGﬁ CTPOKH MATpPHILI IIOTCPb HAa BCKTOP CTOJI6I_[a BC-

POSITHOCTHU CIIPOCA, HAIIPUMEP IJIsl IEPBOM CTPOKHU B Ta0II. 4!
0*0,15 + 19,7*0,25 + 39,4*0,3 + 59,1*0,15 + 78,8*0,1+98,5*0,05 = 44,33 ThIC. pYO.

Tabnua 6
Pacuer 0kuaeMbIX BMEHEHHBIX U3JICPKEK OT 3aBBIIICHUS 3aKa3a

Bekrop cronbua BeposT- | Oxxugaemble BMEHEH-

Martpuna notepps OT 3aBBILICHUS 3aKa30B
HOCTH CIIpoca HBbIE U3EPIKKH
0 0,15 0

4,3 0 0,25 1,08
86| 43 0 0,3 3,87
129 86| 43 0 0,15 3,87
1721 129| 86| 43 0 0,1 4,30
215| 172| 129| 86| 4,3 0 0,05 3,23

AHaJIOTUYHBIM 00pa30M MPOM3BOAUTCS pacueT CTOJOMA OKUIAEMBIX BMECHEHHBIX
W3/IEPKEK OT 3aBBIIICHUS 3aKa3a B Ta0JI. 6.

Tab6n. 6 o0beauHAET NpaBbie CTOJIOLBI Ta0d. 6 M 5 ¥ MO3BOJIAET HAUTH CyMMapHbIC
OXKHJIaeMbIe BMEHCHHBIC U3ICPKKH (ITPaBbIil cTonoer Tad. 7).

CrpaTerus 3akasza, COOTBETCTBYIOIIAs MUHUMAJILHOMY 3HAYEHHUIO U3 YHCEN TPETh-
ero ctojbma Tabyu. / — U €CTh ONTHMAaJIbHASI CTPATETUs 3aKa3a C YyYeTOM BEPOSITHOCTHU
JTHEBHOTO CITPOCA Ha TOBaphl. B HaieM ciiydae MUHUMAIbLHOE 3HAYEHUE 3aTpaT COCTABUT
10,65 ThIC. pyO. IpH YETBEPTOM CTPATETHH 3aKa3a.

10



Tabmuma 7

Pacuer CYMMAapHbIX U3ACPIKCK U OIPCACICHUC ONTUMAaJIbHOMU CTpaTCrun

3aKa3a
Crparerus 3akasa OT 3aHWKEHUS OT 3aBbILICHUS CymmapHsbie

1 44,33 0,00 44,33
2 49,25 1,08 50,33
3 35,46 3,87 39,33
4 8,87 3,87 12,74
9) 1,97 4,30 6,27
6 0,00 3,23 3,23

MuHuMaabHOE 3HAUECHHE 3,23

OnTtuManbHas cTpaTerus 3aka3a (opmMupyercs nogoOHbIM CIIOCOOOM MpPH MPOBE-
JEHHBIX MPEJBAPUTEIHHO MApPKETUHTOBBIX MCCIEI0BAHMSX, MO3BOJISIOMIMX OMPEACIUTh
pacnpeneneHue BEpOsITHOCTH clipoca Ha ToBapbl. [Ipy OTCYTCTBUM TaKUX TAaHHBIX BHIOOP
ONTHUMAJIBHON CTPATernd MOXHO NMPOBOJMUTH C NMPUBICYECHUEM Pa3IUUYHBIX KPUTEPUEB,

IIpeIaraéMbIX TEOPUEN UTD.

Kpurepnit MAXIMAX ucnonbs3yercsi a3apTHbIM MPOJABIIOM, €CIU OH HACTPOEH
HAa MaKCHMAaJbHBIA BBIMIPHINL. JlJIsi OIpenesieHuss 3TOro KpUTepus U3 KaXIOM CTPOKHU
MJIaTEKHOW MaTpPUIIbl BRIOUPAETCS MAaKCUMAJIbHOE 3HAUYCHHE, a 3aTeM U3 HUX HaXOIUTCS

HauOOJIbIIEe — ’TO MaKCUMAaIbHBII JOXOM.

I[aHHI)IG L pacdeTa MaKCUMAJIBHOI'O, I'apaHTUPOBAHHOTO U YIIYIOHCHHOI'O OO0XO-

JI0B PEKOMEHJTyeTCs TI0Ka3aTh B TaOJIMIIE CICAYIOIMM 00pa3oM (Tadur. 8)

Tabauma 8
Pacuer MakcMManbHOr0, rapaHTUPOBAHHOTO M YIYIIEHHOTO JOXOJI0B
Crparerus Kpurepuu
3aKasa MAXIMAX MAXIMIN MINIMAX
1 19,7 19,7 98,5
2 39,4 154 78,8
3 59,1 11,1 59,1
4 78,8 6,8 39,4
S 98,5 2,5 19,7
6 118,2 -1,8 21,5
JOXO/1
MakcuMalbHbII I"apanTupoBaHHbIN YymeHHbIi
118,2 19,7 19,7

Kputepnit MAXIMIN uncnonbe3yercss «OCTOPOKHBIM MPOJABLIOM», KOTOPBIN Ke-
JAET TMOJIyYUTh CBOM TapaHTUPOBAHHBIM JOXOJ - 3TO MAaKCMMH3alHs MUHUMyMa J0XO-
noB. s onpenenenuss MAXIMIN u3 kaka0¥l CTpOKH MJIATEKHOM MaTPUIIbI BEIOUpAET-

Cs1 MUHUMAJIbHOC 3HAYCHHUC, U3 KOTOPBIX 3aTCM HAXOAUTCA HauOoIbIIEE.
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Ecnu npojaBelr HeceT MOTepU, U peub UAET HE O J0XO0J€, a XOTs Obl 0 MUHMUMH3a-
1My yObITKOB, BbiOMpaeTcss kputepuit MINIMAX — 3To MUHUMM3aLMS MaKCUMaJIbHBIX
OTEPb.

Hns onpenenenuss MINIMAX u3 kax10i CTPOKU MaTPHIIbI MOTEPh BBIOMPAIOTCS
MaKCUMAJIbHbIEC 3HAYEHUS, 4 3aTEM U3 HUX — HAUMEHBIIEE — 3TO YIYIIEHHBIN JOXO.

B nanHoMm ciyyae:

v MaKCUMaJIbHBINA J0X0a cocTaBui 118,2 Teic. pyo.,

v\ rapaHTHPOBAaHHBIN 70X01 cocTaBmi 19,7 Teic. pyo.,

v\ ymymieHHsI# 10xo1 coctaBui 19,7 Teic. pyo.

O606menasiM MINIMAX kputepuem siBiisieTcst Kputepuil ['ypBuiia, pacder Ko-
TOPOTO y00HEe BECTH C MOMOIIBI0 Tab. 9.

Taomuma 9
Pacuer xpurepus I 'ypBuia
Maximax Maximin Maximax (60%) M(Z)(;'O;?)m Cymma

19,7 19,7 11,8 7,9 19,7
39,4 15,4 23,6 6,2 29,8
59,1 11,1 35,5 4,4 39,9
78,8 6,8 47,3 2,7 50,0
98,5 2,5 59,1 1,0 60,1
118,2 -1,8 70,9 -0,7 70,2

MakcuMalnbHOE 3HAYCHUE 70,2

[lepBriit 1 BTOPO#l cTONMOIBI Tabn. 9 mpeacTaBisitoT coO0i MaHHBIE NI pacuera
KkputepueB Maximax nu Maximin, KoTopble OepyTcs U3 IUIaTeKHOM MaTtpuubl. Jlanee uc-
CJIeI0BaTeb CaM BBIOMPAET, B KAKOM MEpe OH ABJISIETCSI UTPOKOM “a3apTHBIM™ U B KaKOU
— “ocTOpOXXHBIM™. BBIOOp MPOU3BOAUTCS B MPOLIEHTAX U OMPEIEISIET Ty 0T OT KpUTe-
pUEB maximax ¥ maximin, KOTopasi BOUAET B 0000IEHHbIII MUHUMAKCAJIbHBINA KPUTEPH
I'ypBuna. [Ipeanonoxum, 4To npoaaser «a3apTHblii» Ha 60% u «ocTopoxkHbI» Ha 40%.

[Tocne pacuera kputepust ['ypBrILIa Mbl BBISICHUJIM, YTO ONTHMAJIIBHOE MaKCUMaJIb-
Hoe 3HaueHue coctaBuT 70,2 ThIC. pyO., a COOTBETCTBYIOIIEH €My CTpareruei OyaeT siB-
JATHCS IIECTask CTPATETHUS.

JIABOPATOPHAS PABOTA Ne4
IIporHo3upoBaHue pa3sBUTHA OTPACIH M NPEANPHUATHA IPH MOCTPOCHUH
cTpaTerum

Hean padoThi: 3aKperieHHe MPAKTUYECKUX HABBIKOB MPUMEHEHHS] METOJIO0B MPO-

THO3UPOBAHMS Ha pUMeEpE pa3pabOTKU CTpaTeruu Pa3BUTHsI OTPACIH U MIPEANPUATHS.
3apmanue: OrnepaTropckas KOMIAaHUS HA PBIHKE YCIyT CBs3u Poccum B3ammopen-
CTBYET C TPAHCHOPTHBIMHU OTPACISIMU: KEJIE3HOIOPOKHOM, aBTOMOOMIIBHON U BHYTpPEH-
HEero BoJHOro TpaHcrnopta. CoOCTBEHHAsI CTpaTerusi KOMIAHUU OMKMCHIBAETCS CUCTEMOM
LEJIEBBIX MOKa3aTese, XapaKkTepU3yIOIUX Pe3yJabTaThl €€ JESTebHOCTH B 00beMax U
MOJIMTUKE OOHOBJICHUSI MPEAOCTaBIsAEMbIX yCayr. CTaTUCTUYECKUE JaHHbIE O Pa3BUTHUU
TpaHCTIOPTHBIX oTpacieil Poccun npencrtasnens! B Tabn. 10. CBeneHus o mokaszaremnsix
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KOMITAaHHUHU 33 PETPOCIICKTUBHBIN IEPHOJI 110 BapUaHTaM BBIMIOJTHEHUS padOTHI MPECTaB-
JieHbI B Ta0. 11.

Taomuma 10
YyacTue TpaHCIIOPTHBIX OTpacieil B 001eM rpy3oodopote Poccun
Bun tpancnopra ['py30000poT 10 meproaam (rojgam), MIp.I. T-KM
1 2 3 4 5 6

JKene3HomopokHBIN 1131 1096 1020 1204,6 1373,3 1459

ABTOMOOMJIBHBII 26,1 24,1 21,0 21,6 23,0 22,9

Braytpennuii Boj- 71 75 65 66 70 79,8

HBIN
Bcero 3371 3249,7 3141 309,3 3616,7 3721,6

1. Ucnonb3ys mannbie Taba. 11, momoOpaTh afieKBaTHbIE MAaTEMATUYECKUE MOJICITH
JUTSL OTIMCAHMSI PETPOCHEKTUBBI OTpaciel U npeanpusatus. 2. PazpaboTats NporHo3 noka-
3aTeNed KOMIIAaHUM U OTpAClIel Ha TPU MEPHOJA C OLUEHKOM ero To4yHocTH. 3. Ocyie-
CTBUTH BBIOOpP M OOOCHOBATH CTPATETHIO ONEPATOPCKONM KOMIIAHWK HA OCHOBE OLIEHKU
KOPpEJSLIMKA Pe3yJbTaTOB MPOrHo3a. PelieHre BBIMOMHUTH U MPOUUIIOCTPUPOBATH Ipa-
(ryecKH ¢ UCTIOIH30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH.

Tabmauma 11
CBejieHUs 0 TTOKa3aTeNsIX KOMIIAHUH 32 PETPOCIIEKTUBHBIN MEPHOJ]
ITokazarenu 3Ha4YeHUs 110 IeproaamM
1 2 3 4 5 6 7

O6BeM nipeno- 1200 1241 1361 1467 1879 1895 2050
CTaBJICHHBIX
yciyr V, ThIC. 1.
e.

OO0OHOBIIEHUE 10 10 43 18 40 40 41
yenyrKO0 ,%

JIABOPATOPHAS PABOTA Ne5
HNuTepBanbHbii NPOruo3. KoHTpoiupyeMbiid IPOrHo3

Leap padoThl: MOTyYeHHE HABBHIKOB MOCTPOCHHSI HHTEPBAIBHBIX M KOHTPOJIUpYE-
MBIX TIPOTHO30B.

3apanme: 1. Mcnonb3yst BEIOOPKY JTaHHBIX M3 CBOErO BapuaHTa JIA0OpATOPHOU pa-
60T1bI Nel (24 touku) ¢ BeposiTHOCTBIO 0,95 onpenenuTh rpaHullbl UHTEPBaia, B KOTOPOM
OyaeT HaxoIuThCs 00BEM Tpoaax B 28 mepuoje. PacueTsl BBHIOJHUTH B MpOrpamme
EXCEL.

WuTepBamibHbIE  MPOTHO3BI  CTPOSITC  HAa  OCHOBE  TOYEUHBIX  IMPOTHO-
30B. [losepumenvubim uHmepeaiom Ha3blBaCTCs TAKOM UHTEPBAJ, OTHOCUTEIBHO KOTOPO-
ro MOKHO C 3apaHee BBIOpaHHOM BEPOSTHOCTBIO YTBEP)KJaTh, UTO OH COJEPKUT 3HaUe-
HUE MpOorHo3upyemMoro mnokaszatend. lllupruHa nHTEpBana 3aBUCUT OT KauyecTBa MOJAEIU
(T.e. cTenenu ee OMU30CTH K (HAKTUUECKUM JaHHBIM), YHCIIa HAOJIOMCHHM, TOPU30HTA
MPOTHO3UPOBAHMSI, BHIOPAHHOTO IMOJI30BATEJIEM YPOBHS BEPOSTHOCTH U APYTUX (pakrto-
pOB.
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[Tpy TOCTPOEHHUHK TOBEPUTEIILHOTO HHTEPBAIA IPOTHO3a PACCUMTHIBACTCS BEINYH-
Ha U(K), koTopast 1u1st TMHEHHON MOJIEIH UMEET BU/I

= 32
Uk = o1, l+l+(”+k 7)

2. —1)°
(2)
-y
G, = e
e p i 3)
rae O, — crammaprHas ommOKa (CpeAHEKBAAPATHYECKOE OTKIOHEHUE OT JIMHHH
TpeHma); n - p —YHUCIO CTemeHed cBOOOABl (s JHMHEWHOW Mojenu y = ag +

ajt konM4yecTBO MapameTpoB p = 2).

Koaddumuent t apngercs TabnuyHbiM 3HaueHUeM Kputepusi CThIOJIEHTa MPHU 3a-
JaHHOM YpOBHE 3HAUMMOCTH U YHCIIC HAOTIOACHUIA.
JloBepHUTENbHBII UHTEPBAJI TPOTHO3a OyIET UMETH CIEAYIOIINE TPAHULIBL:

y + U(k)
) nporx(n+k) BCPXHsIsI I'paHULIA

Vivorn(naky — UK)
ynmqurHi] HIXHSIS TPaHULIa

Ecnu noctpoeHHass MO/IeIb aJIeKBaTHA, TO C BRIOPAHHOW MOJIb30BAaTENIEM BEPOSAT-
HOCTBIO MOKHO YTBEPXKJaTh, YTO IPH COXPAHEHUU CIOKUBIIUXCS 3aKOHOMEPHOCTEU
Pa3BUTHS IPOTHO3UpPYyEMas BEJIMYMHA TMOMAJAaeT B UHTEPBaJ, 0Opa30BaHHBIN BEpXHEH U
HIKHEW IpaHUIIAMHU.

[Tocne nmosryyeHus: MPOrHO3HBIX OLIEHOK HEOOXOUMO YOEIUThCS B UX Pa3yMHOCTH
Y HEMPOTUBOPEUYUBOCTH OLIEHKAM, MTOJIyY€HHBIM UHBIM CIIOCOOOM.

[Tpumep. @unancossiii qupektop OO0 «CaTypH» paccMaTpuBaeT 1esnecoodpas-
HOCTb €XEMECSIYHOro (PMHAHCUPOBAHUS HHBECTHLIMOHHOIO MPOEKTa CO CIEAYIOLIUMU
o0OBeMaMu HeTTO-TIaTexeH, Thic. py0.: (45, 40, 43, 48, 42, 47, 51, 55, 50, 57, 60, 62).

1. OnpenenuTs TMHENHYIO MOAEINb 3aBUCUMOCTH O0OBEMOB ILIATEXKEN OT CPOKOB (Bpeme-
2. OueHuTh KauecTBO (T.€. aICKBATHOCTh U TOYHOCTH) MOCTPOEHHOW MOJENIM Ha OCHOBE
UCCJIEI0BAHMS:

1) ciny4yaitHOCTH OCTATOYHON KOMIIOHEHTBI IO KPUTEPUIO «ITUKOBY;

0) HE3aBHCHUMOCTU YPOBHEH psija OCTaTKOB MO W-KPUTEPHUIO (B KauyeCTBE KPUTHUYECKHUX
3HAYCHUH HCIOJb30BaTh ypoBHH Oy = 1,08 u d; = 1,36) u mo mepBoMy KO3(QQPHIIHEHTY
aBTOKOPPEISINU, KpUTHIECKU ypoBeHb koToporo r(1) = 0,36;

2) HOPMAJIBHOCTHU paclpeaeNeHUs] OCTATOYHON KOMIIOHEHTHI 10 { -KpUTEepHIo C KpUTHYE-
CKUMH ypOBHSIMH 2,7—3,7;

3) cpemHeit Mo MOIYITI0 OTHOCUTEIHLHOM OITHOKH.

3. OmnpenenuTh pa3Mepbl IUIaTEXKEN HAa TPU MOCIEAYIOMMNX Mecsla (MOCTPOUTh TOYeU-
HbIIl 1 MHTEpBaJIbHBIA MPOTHO3bI HA TPH Iara Brepen (mpu ypoBHe 3Hauumoctu 0,1),
0TOOpa3uTh Ha rpaduke pakTUYECKHE JTaHHbIE, PE3yJIbTaThl PACYETOB U MPOTHO3UPOBA-
HUS).

OueHuTh 1enecoo0pa3HoCTh (PMHAHCHUPOBAHUS 3TOTO MPOEKTA, €CIU B CIIEIYIO-
IIeM KBapTaje Ha 3TU LeIu pupma MOKET BbIACIUTH TOJIbKO 120 ThIC. pyo.

1. ITocTpoenue moaenu.

OneHka mapamMeTpoB MOJIEIU C MOMOIIbI0 HaACTpoiiku Excel AHanu3 naHHBIX.
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[Toctpoum nuHeliHyto Moaens perpeccuu Y ot t. [{nst npoBeaeHus: perpecCUHOHHOTO aHa-
JIM32 BBIIIOJIHUTE CIEAYIOIINE TECHCTBUS:

Bri6epute komanny CepBuc => AHanu3 JaHHBIX. B 1uanoroBoM okHe AHajau3 JaHHBIX
BbIOEpUTE MHCTPYMEHT Perpeccusi, a 3aTeM Ha)XKMUTE KHOIIKY OK. B nnanoroBoM okze
Perpeccus B none BxoxHol nHTEpBan Y BBEAUTE aJpec OAHOrO AHANA30HA STYEEK, KOTO-
pBI NIpEICTaBISAET 3aBUCUMYIO ITepeMeHHYy0. B none BxonHoil unTepBan X BBeAUTE aj-
pec auana3oHa, KOTOPBIM COAEPKUT 3HAYEHUs He3aBUCUMOM nepemenHou t. Eciu Beiae-
JICHBI ¥ 3ar0JIOBKH CTOJOILIOB, ycTaHOBHTE (hiakoK MeTku B mepBoii cTpoke. Beibepute
napaMmeTpsl BbiBoja (B gaHHOM mpumepe — Hosast pabouas xuura). B mone I'paduk
nmogbopa mocraBbTe (uiaskok. B mone OctaTku mocTaBbTe HEOOXOAMMBIC (DIIAKKH H
HaxxmuTe KHONKYy OK. Pe3ynbrar perpeccHOHHOro aHanusa OyAeT NOJIy4eH B BHJIE, IPHU-
BeIeHHOM B Ta0a. 12, 13.

Tabmuma 12
Pe3ynpTaT perpecCHOHHOT0 aHalIn3a
KoaddunmeHTs CranmaptHas t-ctaTrcTHKA
OIIINOKa
Y -niepeceueHue 38,227 1,955 19,554
t 1,811 0,266 6,818

Bropoii cronben conepkuT ko3 GUIIMEHTH YPABHEHHS PETPECCUI
KpuBas pocta 3aBHCUMOCTHA 00bEMOB IJIATEXKEN OT CPOKOB (BPEMEHH ) UMEET BH/T

Y(r)=38.23+ 1.81¢ 4)

2) Onenka mapamMeTpoB MOJIETH «BpyuHyIo». B Tabn. 14 npuBeneHbl MPOMEKYTOUHBIE
pacyeTsl mapaMeTpoB JUHEHHOM MoJieu o hopmyiaMm
n

D=1y, — )

a, = =1 = 259 = 1,811,

. 5 143

2. (=1

(5)
Gy =V —af =50—1,811-6,5 = 38,227 (6)

rae 7' v y — cpenHue 3HauYeHUs MOMEHTOB HaOIIOJCHUSI M YPOBHEH psifia COOTBETCTBEH-
HO. B pe3ynbprare pacdyeToB MoJiy4aeM Te K€ 3HAUCHUS:

Tabmauma 13
BriBog octaTtka
Habmonenue IIpenckazannoe Y OcraTku
1 40,038 4,962
2 41,850 -1,850
3 43,661 -0,661
4 45472 2,528
5 47,283 -5,283
6 49,094 -2,094
7 50,906 0,094
8 52,717 2,283
9 54,528 -4,528
10 56,339 0,661
11 58,150 1,850
12 59,962 2,038
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Tabmuna 14

[TpomMexyTouHbIE pacdyeThl MapaMeTPOB JIMHEWHOM Moenu 1o Gopmynam

No yt (t-t) (t-©)2 | (yt-y) (t-t) (yt-y) yl =a0 + alt et-=a0 - axt
| 45 -5,5 30,25 -5 27,5 40,04 4,96
2 40 -4,5 20,25 -10 45 41,85 -1,85
3 43 -3,5 1225 | -7 24,5 43,66 -0,66
4 48 -2,5 6,25 -2 5 45,47 2,53
5 42 -15 2,25 -8 12 47,28 -5,28
6 47 -0,5 0,25 -3 1,5 49,09 -2,09
7 51 0,5 0,25 1 0,5 50,91 0,09
8 95 1,5 2,25 5 7,5 52,72 2,28
9 50 2,5 6,25 0 0 54,53 -4,53
10 S7 3,5 12,25 7 24,5 56,34 0,66
11 60 4,5 20,25 10 45 58,15 1,85
12 62 55 30,25 12 66 59,96 2,04

2. OueHka Ka4yecTBa MOJICIIN

J1y1st OIIEHKHW aJeKBaTHOCTH ITOCTPOSHHBIX MOJIETIEH HUCCIEAYIOTCS CBOWMCTBA OCTa-
TOYHOW KOMITOHEHTHI, T.C. PACXOXKJICHUS YPOBHEH, paCCUNTAHHBIX TI0 MOJEIH, U (PaKTH-
YyecKux HaOmomeHui (tadi. 15).

[Tpu mpoBepke HE3aBUCHUMOCTH (OTCYTCTBHUS aBTOKOPPEISAIUH) OMPEACIIIETCS OT-
CYTCTBHE B PsJIE OCTAaTKOB CHCTEMATHYECKON COCTABIIAIOIICH, HAIIpUMEpP, C MOMOIIBIO
dw -kpurtepus Japouna — Yorcona mmo popmyiie (7):

rn 2
Z(e, — e, 1)
— =2

. _ _ 213,504
3.2 100,902
7
dw' =4 —dw=4—-2,12=1,88 (8)
Tabmuma 15
Pacxoxnenus ypoBHEH, paCCYUTAHHBIX M0 MOJIEINH, U (DAKTUYECKUX HAOJIIOAEeHUN
Homep o Touku 2 @~ er)?
Habn0enus ! nosopoma €t el
1 4,962 24,617
2 -1,850 * 3,421 46,392
3 -0,661 0,437 1,413
4 2,528 * 6,391 10,169
5 -5,283 * 27,912 61,015
6 -2,094 4,387 10,169
7 0,094 0,009 4,791
8 2,283 * 5,213 4,791
9 -4,528 * 20,503 46,392
10 0,661 0,437 26,924
11 1,850 3,421 1,413
12 2,038 4,155 0,036
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Tax kak dw' = 1,88 momano B unTepBai oT 0y 10 2, TO MO AAHHOMY KPHUTEPHIO MOMHO
CZeJIaTh BHIBOJI O BBIITOJIHEHUH CBOMCTBA HE3aBUCUMOCTHU. DTO 03HAYAET, YTO B psijie Ju-
HAMUKH HE UMEETCS aBTOKOPPEISLMHU, CIIE0BATEIbHO, MOJEIb MO 3TOMY KPUTEPHUIO
anekBatHa. [IpoBepky ciydaifHOCTH YpOBHEH psijla OCTATKOB IIPOBEIEM HAa OCHOBE KpH-
Tepusl MOBOPOTHBIX ToueK. KojaumdecTBO MOBOPOTHBIX TOUEK p mipu N = 12 paBHO 5 (puc.
4):

Kpurepnii Ciiy4allHOCTH OTKJIIOHEHHW OT TpeHJa IpH ypoBHE BeposiTHOCTH 0,95
MO>KHO MPEACTABUTH KaK

> %(H—Z)—],QG 16n =29 | _ 14.029].

90 )
rae p — (GakTHYeCKoe KOJMYECTBO MOBOPOTHBIX TOYEK B CiydyahHOM psay; 1,96 —
KBAaHTWJIb HOPMAJILHOTO pactpeneneHuss 1 5%-ro ypoBHs 3HauuMOcTH. KBagpaTHbie
CKOOKHM 3/1eCh 03HAYaroT, YTO OT PE3yJIbTaTa BHIYMUCICHUS CICIYET B3SATh Ye1yio YaCHb.
Ecnu HepaBeHCTBO HE COOMIOIAETCSI, TO PSAJl OCTATKOB HEJIb3s CUYUTATh CIy4yalHbIM (T.€.
OH COJICPKUT PETYJSPHYIO KOMIIOHEHTY), 3HAUUT, MOJIEIb HE SBJISIETCS aJICKBAaTHOM.
HepapenctBo BoinomnHsieTcs (5 > 4). CnenoBaTeabHO, CBOMCTBO CIYyYalHOCTH BBIMOJIHS-
eTcsa. Mojenb o 3ToMy KpuTepuio ajiekBaTHa. COOTBETCTBUE Psijla OCTATKOB HOpPMaslb-
HOMY 3aKOHY pacrpe/Ie/ICHUsl ONPECTUM C TIOMOIIBI0 KPUTEPHSL:

RS=(emax- €min)/S (10)

r7Ic MAaKCUMaJIbHBIH YPOBEHB Psifla OCTATKOB €, = 4,962, MUHUMAJIbHBIA YPOBEHb psijia
OCTaTKOB Epin = -5,283 (1abi. 13), a S - cpeAHEKBAAPATUYCCKOE OTKIOHECHUE

n
§= | 12"?’2 = —]0{1’?02 = 3,029.
== (1)

{;;,

&

N /\ /_*

1 2 3 4 =] 10 11 127

N V
.
— 5

Puc. 4. I'padux ocrarkoB

[Tonyuaem RS=[4,962-(-5,283)]/3,029=3,383
PacuetHoe 3HaueHuwe momagaeT B uHTepBal (2,7—3,7), ciaeaoBaTeIbHO, BBITTOIHSAETCS
CBOMCTBO HOPMAJILHOCTHU pacrpeaenaeHus. Moaenb o 3TOMY KpUTEPHIO aJIeKBaTHA.
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[IpoBepka paBEeHCTBAa HYJII0O MaTEeMaTHYECKOTO OXKHIAHWUS YPOBHEH psga OCTaT-
KOB. B Hamiem ciydae € = 0, M03TOMY I'MIIOTE3a O PABEHCTBE MATEMaTHYECKOTO OXKHJ1a-
HUS 3HAYCHUH OCTATOYHOTO PsiJia HYJIIO BBITIOTHICTCS.

JIJIST OLICHKW TOYHOCTH MOJICTM BBIYUCIIHM CPEIHIOID OTHOCHTEIBHYIO OIIHOKY
anmpokcumaruu E,, (tadm. 17).

[Tomygyaem
]. n | E’; | ].
Epry = — 3 1.100% = — - 0,604 - 100% =~ 5,03%.
nis v 12
(12)
Brisoa: Eyy-=~ 5,03%— xopommii ypoBeHb TOUHOCTH MOJIETIH.
Taomuna 16
3Ha4YeHUA IIPOBCPKU CBOMCTB MOa€In

HUcnonvsyemas cmamucmuxa I'panuya

IIposepsemoe
. Bwvi600

CBOIICNEO

Haumenosanue 3unauenue HUDIC. 8epx.

dw -xpurtepuii Jlapouta — aw = 2,12
HeszaBucumocts PHTCP P dw' =4-2,12 1,08 1,36 AnekBaTHa

Yorcona _

=1,88

Cny4aliHOCTh Kpurepuit 5>4 4 AJlekBaTHa

«ITUKOBY

(IOBOPOTHBIX

TOYECK)
HopmanbHoCTh RS -kpurepuit 3,383 2,7 3,7 AnexBaTHa

_ t-craTucTuka
Cpennee e=0 CrbioneHTa 0 AgexBaTHa
BrIBoA: MO/IENh CTATUCTUYECKH a/IeKBaTHA
Tabmuma 17

JlaHHBIE [T OTIpeIeNICHUs CPEeTHEH OTHOCUTEIIBHOM ONTMOKH arllmpOKCHMAaIIN

HOMep Ietl HOMep |et|
Ha0II0- Vi €t — Ha0Ir0- Vi €t —_—
JICHUS Yt JICHUS Yt
1 45 4,96 0,110 1 51 0,09 0,002

2 40 -1,85 0,046 8 55 2,28 0,042

3 43 -0,66 0,015 9 50 -4,53 0,091
4 48 2,53 0,053 10 57 0,66 0,012

5 42 -5,28 0,126 11 60 1,85 0,031

6 47 -2,09 0,045 12 62 2,04 0,033
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3. [locTpoeHre TOUeUHOTO U UHTEPBAIIBHOIO MPOTHO30B HA TPH 11ara BIepe.l
J171s1 BBIUKCIIEHUSI TOUEYHOTO MPOrHO3a B TOCTPOSHHYIO MO/JIENb TIOJICTABIIIEM CO-
OTBETCTBYIOIIME 3HaueHus (hakTopat=n + k

j“a“mrmm =ay, + a(n+ k), (13)
Pi3 = dy + @ =38,23+1,81-13=61,77,
Vig =dy +at =38,23+1,81-14=63,58,
Pis = dg + it =38,23+ 1,81 - 15 = 65,40.

JlJis TOCTPOCHUS MHTEPBAJILHOTO MPOTHO3a PACCUUTAEM JOBEPHUTEIbHBI WHTEP-
BaJl. [Ipu ypoBHe 3HaunMocTu a = 0,1 1oBepuTenbHas BepoITHOCTh paBHa 90%, a KpuTe-
puit Cteronenta npu v =n -2 = 10 pasen 1,812. lllupuHy JOBEpPUTETBHOIO MHTEPBAIA
BBIUUCIIUM 10 popmyrie (14):

(n+k—r)

Z(r -7y
(14)

o, ﬁ” Ze =3,177
= (15)

(MOHO B35Th U3 MIPOTOKOJA PErPECCUOHHOIO aHanu3a), t = 1,812 (Tabnuunoe 3HaUeHHE
MOHO TToTy4duTh B Excel ¢ momompio ¢hyHKIIMM cThioapacmoop), 7 = 6,5,

Uk) =0, |1+ —

n
Y(t-1) =143
=1 (16)
U{l)=3,1??-1,312\]1+i+“2+1_6‘5)_ ~ 6.80,
12 143
o 2
U(z)=3,1?'}'-1,:-312\j1+l+(IZJr2 6.5 _ ;04
12 143
UQB)=3.177. ]812\/1 L(12+3-65)° ~7,29.
T 143

Jlanee BBIYMCIIIEM BEPXHIOI M HUKHIOIO TPaHMIIBI MTporHo3a (Tadmn. 18) u crpoum
rpaduk (puc. 5):

ﬁ,m[.ﬂwkﬁ Ulk)  (BepxHss rpaHuLa);

j}n}mm[mk} -Uk)  (HixHss TPﬂH”UH]-
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Taomuna 18
3HaYCHMs BEPXHUX M HIDKHUX TPAHUIT

n+x | U() Ilpocnos | Bepxuss epanuya | Huoicnss epanuya
13 U(1)=6,80 | 61,77 68,57 54,97
14 U (2)=7,04 | 63,58 70,62 56,55
15 U (2) =729 | 65,40 72,69 58,10
Y 75
75 70,62 72,69
1 68‘3::/./65 40
65 + 63,58 g~°
60 T
55+
50 +
45 +
40 +
35 —tt 44—+
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Puc. 5. Pe3ynprartsl MOaEeIMpoOBaHus U MPOTHO3UPOBAHUS
OtBer

1) Moaens umeet Bug Y = 38.23 +1.81 t.

2) Pasmepsl mnarexeit cocrassat 61,77 , 63,58 , 65,40 toIC. pyoO.

3) Henexnbix cpeAcTB B o0beme 120 Thic. py0. Ha (PMHAHCHUPOBAHUE 3TOIO MHBECTHIIU-
OHHOI'O MPOEKTa Ha 3 MOcIeayIoIKe Mecsala Oy1eT HeIOCTaTOYHO, TO3TOMY HYKHO JIU-
00 M3BICKATh IOMOJIHUTENbHBIE CPEJICTBA, TMO0 OTKA3AThCS OT ATOTO MPOEKTA.

JIABOPATOPHAS PABOTA Ne6
IIporno3upoBanue ¢ NIOMOLIBI0O MHOTOQAKTOPHBIX MOJAeIei

Hean padoThl: MogyYeHWE HABBIKOB MPOTHO3UPOBAHMS SKOHOMUYECKUX MOKa3aTe-
Jiel ¢ NpUMEHEHHEM MHOTO(aKTOPHBIX MOJIETIEH.

3ananme: BpInoOgHUTE NMPOrHO3 MpUOBUIA KOMIAaHUKM cyObekToB PD mno mnoObiue
ChIpON He()TU U IPUPOIAHOTO Ta3a HA OCHOBE JaHHBIX CTATUCTHUKU.

[IpumMeHeHne ypaBHEHUI PErpeccur B IPOrHO3UPOBAHUM CBA3aHO, KaK MPABUIIO, C
MPEANOJIOKEHHEM O TOM, YTO TEHJEHIIMH, CIOXHUBIIMECS B MPOILIOM, B OCHOBHOM CO-
XxpaHsaTcs U B Oyayuiem. [lockonpKy TakoW rapaHTUM HET, K TAKUM MOJEISAM CIIEIyeT
OTHOCHUTBCS C OOJIBIION OCTOPOKHOCTHIO. OHAKO JHOOBIE UCCIIE0BaHMsI, OOpaICHHbIE
B Oyayliee, UCXOIAT U3 HH(GOPMAIIMHU O MIPOILIOM U HACTOSILIEM.

[Tpu KOppENAUMOHHOM aHAIM3€E PELIAKOTCS CIEAYIOIUE 3a1auu:
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VYcTaHnaBnuBaeTCs HaIMune KOPPENSILIMUA WIH CBSI3U MEX]y BETMUMHAMHU.
VYcranaBnuBaetcs GpopMa JMHUM CBSI3U (JIMHUU PETPECCHUH).

OmnpenenstoTcst mapamMeTpbl IMHUU PErPECCUU.

Omnpenensiercs TOCTOBEPHOCTh YCTAHOBJIEHHOM 3aBUCHUMOCTH U JOCTOBEPHOCTH
OTJIEJIbHBIX [1aPaMETPOB.

TecHOTY CBSI3M MEXIy ABYMS BEIMYMHAMHU MOKHO ONPEIEIIUTh BU3YaJbHO IO CO-
OTHOIIIEHUIO KOPOTKOM M MPOAOJIBHON OCEHl 3JUIUIICA pacCcesiHUs HAOII0IeHUI, HAHECEH-
HBIX Ha moJjie Koppensuuu. Yem Ooblie OTHOIIEHUE MPOAOIBLHOM CTOPOHBI K KOPOTKOM,
TEM CBSI3b TECHEE.

bonee TOYHO TecHOTa CBSA3M XapaKTepHU3yeTcs KOIPPHUIIMEHTOM KOPPEISIUH T.
KoaddummenT koppensun exxut B peaenax -1 <r <l. B cmydae ecim r=0, TO TUHEH-
HOM cBsi3u HeT. Ecnu r =1, To MeXay NByMsl BETHUUMHAMHU CYIIECTBYET (yHKIIMOHATbHAS
cBA3b. [Ipy MOJI0KUTETLHOM I HAOMIOJAETCS NpsMasi CBsI3b, T.€. C YBEJIMUYEHUEM HE3aBU-
CUMOM NEPEMEHHON X yBEIMUYMBaeTCs 3aBucuMas -y. [lpu orpunatenbHoM Ko3puireH-
T€ CYUIECTBYET OOpaTHasl CBsI3b -C YBEJIMUYEHUEM HE3aBUCHMON NEepEeMEHHON 3aBHCHUMAast
IIEpPEMEHHAsl YMEHBIIAECTCS.

Jlnst onpenesieHnst TECHOTHI CBSI3H MEXKy M3y4aeMbIMH I1OKAa3aTEIsIMU UCIIOJIb3Y-
etcst pynkuus «Koppensauusp» nyHkra MeHio «CepBuUCY, «AHAIU3 JaHHBIX).

Pe3ynbrarhl 00pabOTKH UCXOIHBIX JIAHHBIX IPUBENIEHBI HA pHC. 6.

el NS

K L M N 0 P Q R |
Iputwts (voumor) | Obopomnsie axmussl | Ocnoskvie cpedemea | JeGumopcran sadonxcerkocms | Janacsl om.npodyryi
[Tpnbsm (vopToK) 1
OfopoTHEIE AKTHEBI 0,989724379 1 =
OcHOEHBIE CpECTER 0984202143 0.981336318 1
JebiTopckad 3anomKeHHOCTH 0.936690636 098719404 0.986120332 1 [
3amackl rOTOE0I IPOTYEIHE 0.993900513 0998073251 0983828327 0983848992 1

Puc. 6. 3nauenust korhHUIIMEHTOB MAPHOIN KOPPEIAIUU

[IpoBenst craTUCTUYECKHUI aHANTU3 JAHHBIX MOYKHO CKa3aTh, YTO OCHOBHBIMU (hak-
TOpaMH, BIMSIONIMMU Ha MPUOBUIA KOMIAHUHN SBJISIOTCS OOOPOTHBIE aKTHBBI M 3arachl
TOTOBOM MPOAYKIIUU.

AHanu3 (GopMbl B3aUMOCBS3M MEXKIY (PaKTOpaMu MPOBOJIUTCA C MOMOUIBIO (HYHK-
uun «Perpeccusi» myHkra MeHio «CepBHUC», « AHANIM3 JaHHBIX». Pe3ynbratel 00paboTKu
WCXOJIHBIX JJAHHBIX MTPUBEICHBI HA PUC. .

[TpoBenst perpecCHOHHBIN aHAW3 BIUSIONIMX Ha MPUOBLUTH (GAKTOPOB, MOXKHO TO-
JY4YUTH YpaBHEHHE TSI ONIPECICHNUS 3aBUCHMOCTH MPUOBIIN OT HUX.

[1=112965,8 +0,430A + 0,060C -0,3813-0,893I'T1 (17)
rae [ — npuObuth KOMIIaHWH,
OA — 000pOTHBIEC aKTHBBI KOMIIAHUH, MJIH. P.;
OC — ocHOBHBIE Cpe/ICTBA KOMITAHUH, MJIH.p.;
J13- neburopckas 3a10KEHHOCTD;
3I'TI — 3anacel rOTOBOM MPOIYKIIUH.
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3HAYUMOCTh U JOCTOBEPHOCTH MOJTYYCHHON PErpecCHOHHON MOJeNu oOecreunBa-
eTcs pacuyeTHbIM 3HadeHueMm F-kputepus duimiepa, koropoe paBHo 327,9, uto Goblie
HEOOXOAMMOT0 TAOJIUIHOTO 3HAYCHHSI.
VYpaBHeHUE perpeccuu Mo3BOJISET 1aTh MPOTHO3 BEIMYUHBI MPUOBUIA KOMITAHHUH.

A B C D E F G H | ]
BLIBOO MTOMOB
PezpecclOHHOA CMamucmuxa

MHOMECTBEHHLIA R 0,382913742

R-kBanpar 0,366119425

HopmuposeaHHbIit R-keagpat 0,563173238

CTaHaapTHanA owKbKa 588261,0843

HabnwogeHua 51

[MCEPCMTHHbIA aHANN3

df 5§ MS F 3Hayumocms F

Perpeccua 4 4,53919E+14 1,1348E+14 327,9275294 3,5871E-33

OcTaTok 46 1,59184E+13 3,46051E+11

Wroro 50 4,69837E+14

Koaghgpuyuenmsl CmaHOapmHaR owubka t-cmamucmuka  P-3Houedue  HuwHue 95%  2pxxue 954xcHue 95,(pxHue 95,0%

Y-nepeceysHue 112965,7728 88393,31548 1,269373685 0,210692676  -66168,47745 292100 -66168,5 292100

0B0paTHYIE AKTHEDI 0,433757465 0,031451629 13,79125607 35,90363E-18 0,370448621 0,497066 0,370449 0,497066

OcHoBHble CpeacTea 0,062471435 0,020291907 3,078637921 0,003500719 0,021625945 0,103317 0,021626 0,103317
20 | leb1TOpCHARA 33M0NMEHHOCTD (K -0,376547211 0,039415946 -9,563317651 1,65129e-12  -0,4562873%4 -0,29761 -0,45629 -0,29761
21 |3anacel rOTOBOH NPOJYHLUMKM 1 TOE -0,894145852 0,606906837 -1,473283704 0,147484975  -2,115786034 0,327494 -2,11579 0,3274%4
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