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AHHOTANUA
JucnunnnHa «OHUHAHCOBBIA Y4E€T M OTYETHOCTHY HAIIPABICHA HA WU3Yy4YEHUE TEOPUHU U
METOJIONIOTUN (prUHAHCOBOTO Y4éTa, (DOPMHUPOBAHUS M OTpPaKeHUs (PUHAHCOBOW OTYETHOCTH O

JACATCIIbHOCTH Hpe,Z[HpI/IHTI/Iﬁ u OpFaHI/ISaHI/Iﬁ AJI1 BHYTPEHHHUX U BHCHIHHUX MIOJIb30BaTENICH.



1. IEJIM 1 3AJIAYU OCBOEHUA YUYEBHOM JUCHUITIMHBI
Henp aucuummuHbl:  chopmupoBaTh y  OOydaromUXcss 3HAHUS W HAaBBIKH,
XapaKTepU3YIOIIue 0COOCHHOCTH OpPraHU3alMy U BeIeHUsT (PUHAHCOBOTO YU€Ta M OTUYETHOCTH Ha
NPEINPUATHIX MaJIOro OU3Heca.
3agauu:
— O03HAKOMHUTH OOYYAIOUIUXCS C KPUTEPUSIMH OTHECEHHS CYyOBEKTa SKOHOMHUKH K CyObEKTaM
MaJioro npeAnpuHUMaTCIbCTBA,
- C(bOpMI/IpOBaTB HaBbIKU BCIACHUS q)HHaHCOBOFO yqéTa " COCTAaBJICHUA OTYUCTHOCTU MJIA
CyOBEKTOB MaJIOro OM3HECa;

— 03HAKOMHUTH C BOIIPOCAMHU HAJIOTOOOJI0KEHUS CYOBEKTOB Majoro Ou3Heca.

2. MECTO YYEBHOM JUCHUILINHBLI B CTPYKTYPE OOII BO

JucuumuinHa «@DUHAHCOBBIM y4eT M OTYETHOCThY» SBISETCS JUCLUIUIMHOM 1O BBIOOPY
OOIl BO mno nanpasienuto moarotoBku 38.03.01 «Oxonommkay» mnpodpmnb «DuHaHCH U
KpEAUT».

N3yuenune kypca Oa3upyercs Ha 3HAHMSIX U yMEHMSX, MOJYYEHHBIX B XOJ€ OCBOCHUS
TaKUX JAUCLUIUINH, Kak «OCHOBBI Ou3Heca», «OCHOBBI OyXrantepckoro yuéra», «CoBpeMeHHbIE
TEXHOJIOTUM aHAJIMTUYECKOW 00pabOTKM 5SKOHOMHYECKOW U (UHAHCOBOM HHQpOpMAIN»,
«MHUKpPOIKOHOMHUKAY», «DUHAHCHI».

3HaHMsI, IOJyYEHHBIE B XO/I€ U3yUEHUS TUCUUIUIMHBI « DMHAHCOBBIN Y4€T U OTYETHOCTD
Ha NOPEANpUATHIX Majloro OW3Heca», MOTYT MOMOYb B 0Oojiee JeTaJbHOM M3YYEHUH TaKuX
KypcoB, Kak «Aynut», «DHHAHCOBBIM MeHeIXMeHT», «Hamorm u HamoroBas cucrema» u

BeinosHenun YMUPC u noarorosku k ['HA.



3. ®OPMUPYEMBIE KOMIIETEHIHUU W INIJNIAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

HpO(l)CCCHOHaJILHLIe KOMIICTCHIIMM B COOTBECTCTBHUMU C 3ala4YaMH U o0beKTaMu

(o0s1acTsiMM 3HAHUIT) PO(EeCCUOHATBHOM AeSITeJIbHOCTH:

3agaua
npogeccuoHAIbHOM

nesteabnoctu (3I11)

Tun 3an

OCYIIIECTBJICHUE
(brHaHCOBO-
3KOHOMHUYECKOU
JIESITEJIbBHOCTH B
XO3AUCTBYIOIINX
CyOBeKTaxX pa3iInuHbIX
($hopM COOCTBEHHOCTH,
COCTaBJICHUE
(UHAHCOBBIX
pacueToB U
OCYIIIECTBIICHUE
(UHAHCOBBIX

onepauui

O0BeKT nIn

00J1aCTH 3HAHUA

a4 Npo(ecCHOHATBLHOM JeATeJbHOCTH: GUHA

JIEATEIHHOCTD
XO3SIMCTBYIOIINX
CyOBEKTOB, UX
3aTpaTsl U
pe3yJbTaThI,
(GYHKIIMOHUPYIOIIHE
PBIHKH, (()MHAHCOBBIC
1 UHGOPMAIIMOHHbIE
IMOTOKH,
MIPOU3BOJICTBEHHBIE

IIPOLECChI

Koa n
HAHUMEHOBaHUe
npo¢eccuoHaTbLHOI

KOMIIETCHIIUHN

IT1K-6 Cniocoben
NPUMEHSTH 3HAHUS
OCHOBHBIX ITPHUHIIUIIOB
OyXraarepckoro
ydeTa U OTYETHOCTH,
UCIIOJIb30BAThH B
npodeccHoHaIbHON
JeSITeTTbHOCTH
HanmMOHAJIbHBIC 1
MEXyHApOHbIE
HOpPMAaTUBHBIE

JIOKYMEHTBI

[TpodeccnonanbHbIM
crangapt «08.002.
byxranrep»

Koa mn
HAaMMEHOBaHUe
HHIUKATOPA
AOCTHKEHU S
npogdeccuoHAIbLHOM

KOMIICTCHIUU

HCOBBIi1

3-11K-6 3Hath
OCHOBHBIE IPUHITUIIBI
OyXrajarepckoro
y4eTa U OTYETHOCTH,
periiaMeHTHPOBAHHbBIC
HAI[MOHAJIHLHBIMU U
MEXTYHAPOAHBIMU
HOPMAaTHUBHBIMH
JTIOKYMEHTaMHU
V-IIK-6 YMmeth
UCTIONTb30BATh 3HAHUS
OCHOBHBIX TIPHHIIAIIOB
OyXTalTepCKOro
yueTa ¥ OTYETHOCTH,
perJaMeHTHUPOBAHHBIX
HAITMOHATHLHBIMU U
MEXTYHAPOTHBIMU
HOPMATHUBHBIMH
JIOKyMEHTaMH, B
CBOEH
npodecCuoHaATBHOM
JeATETbHOCTH
B-I1K-6 Baangers

HaBBIKaAMH




HUCIIOJIB30BAaHUs B
cBOeH
npohecCuOHATLHOM
JeSITeITbHOCTH
OCHOBHBIX IPUHITUIIOB
OyXrajnTepcKoro
ydera ¥ OTYETHOCTH,
periaMeHTHPOBAHHBIX

HalmlMOHAJIbHBIMHU U

MEXTYHAPOHBIMU
HOPMAaTHUBHBIMH
JOKYMEHTaMHU
I1K-9 Cnocoben 3-I1K-9 3narn
OIICHHUBATh METO/IbI OLICHKH
¢duHaHCcOBOE (hmHAHCOBOTO
COCTOSTHHE COCTOSIHHS
OpraHu3aIliH, OpraHH3aIiH,
IUIATEKECIIOCOOHOCTE | INIATEKECIIOCOOHOCTH
u u
KPEAUTOCIIOCOOHOCTh = KPEIUTOCIIOCOOHOCTH
OpraHu3aIH — OpTraHHU3aIH —
MMOTEHIHATILHOTO MMOTEHIIHATHLHOTO
3aeMIIUKa 3aeMIIHKA
V-1IK-9 YMmern
[IpodeccnonansHplii | OIEHUBATH
cranaapt «08.002. (uHaHCOBOE
byxranrep» COCTOSIHUE
OpTraHHU3aINH,
IJIATEXKECIIOCOOHOCTh
U
KpEIUTOCTIOCOOHOCTh
OpTraHHU3aIH —
MOTEHIIMAIbHOTO
3aeMIIHAKA

B-T1K-9 Baanets




HaBbIKaMH1 OLICHKHU
(uHAHCOBOTO
COCTOAHUA
OpraHu3aIui,
IUIATEKECTIOCOOHOCTH
)51
KpPEIUTOCIIOCOOHOCTH
OpraHu3aIm —
NOTEHIHATHLHOTO

3aCMIIIMKa




4. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUTLINHBI*

n/n

HaumenoBanue
pasaesia /TeMbl
JTUCIHHUIIINHEI

Buabl yuedHoii padoThI

Jlekn
uu

IIpakr.
3anaTusa/
CeMHUHAaPBI

JIao.
padoThI

CPC

Texymmii
KOHTPOJIb

(popma)*

Maxkcumag
LHBII 02111
(cMm. m. 6.3)

16 32 0 60

Cemectp Ne6

1. |Tema «Maitoe
MpEIIPUHUMATEIHC
TBO B PD)

12| 3 4 - 10 | P3P 9

2. |Tema
«Opranuzanus
OyXraiatrepckoro
ydeTa Ha MaJIbIX
MIPEATPUSITHIX)

36| 3 8 . 10 | P,37P 5

3. |Tema
«OcobeHHOCTH
BEJICHUS
OyXTalnTepcKoro
yuéra u
COCTaBIICHHS
OTYETHOCTH
CyOBEeKTaMHu Majoro
MPEIIPUHIMATEBC
TBaY

7-10| 4 20 |P,3JIP, KP

14

4, |Tema
«Haioroo06noxxexnne
JEATEIbHOCTH
CyOBEKTOB MaJIOTO
MpeNPUHIMATETHC
TBay

11-16| 6 10 20 |P,37IP,KP| 99

IIpoMe:KyTOuHAs aTTecTanus |3a4eT 0 0-50

Padora B cemecTpe 0-50

Hroro: 100

*CokpallleHue HauMeHOBaHM# (opM TeKyniero, pyoe:kHOro ¥ MPOMeKyTOYHOT0 KOHTPOJIS:

P — pedepar;
3JIP - 3auéT no nabopaTropHoOi padore;

KP - xonTponbHas pabora.

10




4.1. ConeprxkaHue IUCUUILIIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jienaM (Temam)

JleKIMOHHBIH KYpPC

HaumenoBanme pasjaesna
/TeMBbI JUCIHUILIHHLI

Conepxanue

Tema 1. Manoe
Hpel[HpI/IHI/IMaTeJIBCTBO B

P®

VcTopus BO3HUKHOBEHUS U CYLIHOCTh Majloro OusHeca.

[TonsiTHE - «CYOBEKT MAJIOTO MPEAIPUHUMATEIBCTBAY.
Kputepuu oTHeceHHsI XO34HCTBYIOLINX CYOBEKTOB K MaJIbIM
npeanpustusam B PO.

Posp Manoro npeanpuHIMaTeIbCTBA B SKOHOMUYECKOM
Pa3BUTHH CTPAHBI.

Opranu3anus AeATelIbHOCTH CYObeKTa Majoro
npeanpuHuMarenbeTBa. HopMaTuBHO-TIpaBOBOE
peryiaupoBaHue AEATENbHOCTH CyObEKTOB MaJIOro Ou3Heca B
Poccun. OprannsanroHHO-IIPaBOBbIE POPMBI
IpEeIIPUHUMATENBCKOMN 1eSTEIbHOCTH B chepe Majioro
6usHeca. OcHOBHbBIE Cepbl IKOHOMUKH, B KOTOPBIX
MPEANPHUATHS Maoro OuzHeca Hanbosee 3 GHEeKTUBHBI.

['ocymapcTBeHHas OJIEPIKKA Pa3BUTHS CEKTOpa Maloro
npeanpuHUMarenbeTBa B Poceun.

Tewma 2. Opranuzanus
Oyxraiatepckoro y4éra Ha
MaJTBIX MPEATPUATHSIX

HopmatuBHbIE JIOKYMEHTEI, OIIpELIEIIAIONIE
METOIOJIOTHYECKHE OCHOBBI, MTOPSI0K OPraHNU3alluy ¥ BEICHUS
OyXrajaTrepckoro yuyera y CYObEKTOB Majoro OwusHeca:
3aKOHO/IATENbHBIH,  HOPMATHBHBIM,  METOIMYECKHA U
OpraHU3alMOHHBIN YPOBHU.

[lpyHUMOBl  OpraHu3amMu  OyXraaTepcKoro ydera Ha
MajioM  npeanpustuu.  JonmymeHus u TpeOoBaHUS:
HUMYIIECTBEHHON 000c00JIeHHOCTH, HENPEPbIBHOCTH
JeSITeTbHOCTH, TIOCIICAOBATEILHOCTH TPUMEHEHHs YYETHOMH
MOJUTUKHM, BPEMEHHOM OINpPENeIeHHOCTH XO3SHCTBEHHBIX
onepanui.

Pa3paboTka ydeTHON NOJUTUKH U paboyero mjiaHa C4eToB.
@opMBbI OyXTalnTepcKoro yd4era, peKOMEeHIyeMble CyOBeKTam
MaJioro Ou3Heca.

Tema 3. OcoOeHHOCTH
BeJICHUS OyXTaJITepCKOTO
y4€Ta U COCTABJICHUSA
OTYETHOCTHU CYObEKTaMH
MaJioro
MpeanpUHIMATEIHCTBA

[Tpocras ¢opma OyxranTepckoro ydera, HMpHUMEHseMas
CyObeKTaMH MaJoro TPEANPUHUMATENBCTBA U KPUTEPUH &
npuMeHeHus. (Cxema  oOpraHuzanuM  IpOCTOH  (QOpMBI
OyXTaJTepCKOTO y4eTa 1 OCHOBHBIE PETHUCTPHI.

Pa3zepuyrast ¢Qopma Oyxrantepckoro ydera. Cxema
OpraHu3all Pa3BEPHYTOH (OPMBI OYXTaaTepCKOTo ydera H
npuMeHsieMble  perucTpbl.  OOs3aTenbHbIE  PEKBU3UTHI
PETUCTPOB OYXTaNTEPCKOro yuera.

[Topsimok BeneHUsT KAacCOBBIX OINEpaluil MpearnpUsTUIMU
Maioro OusHeca. OCOOEHHOCTH OTpa)X€HHs Ha CYeTax
OyXrajaTepckoro yuera (pakToB X03sHCTBEHHOM J€ITEIbHOCTH.

®opmbl OyXraJlTepcKol OTYETHOCTH CYOBEKTOB MaJloro
6usHeca. TpebGoBaHus, IpeabABIsSeMble K €€ 0(pOPMICHUIO U
comepxkanuto. CpoKM  TPEACTABICHHS  OyXTalTepCKOH
otdyeTHOCTH. [loabp30BaTENN OTUETHOCTH MPEANIPUATHUS MAJIOTO
OusHeca.
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CocraBnenue OyXTaJITEepCKOTO Oayranca MaJioro
npeanpustus. Hynesas 0oT4eTHOCTS.

CraTucTUdeckass OTYETHOCTh, MPEIOCTaBIIsIeMas MaJbIMH
npeanpuaTHsIMHA. TpeOoBaHUs K MPEJOCTaBICHUIO HAJIOTOBOM
OTYETHOCTH CYOBEKTaMH MAJIOTO MPEANPHHAMATEIHCTBA.

Tema 4.
Haioroo0soxenue

4. |neqaTenbHOCTH CyOBEKTOB

Majioro
IIpEANPUHUMATENBCTBA

HamoroBas monuTuka TOCygapcTBa B OTHOIICHHUU
JEATEILHOCTH MaJIOTO IpeAnpuHUMaTeNbeTBa. CreruaibHbIe
HAaJIOTOBEIC PEKUMBEI, UCIIOJIb3YEMbIC MaJIbIMU
NPEANPHUATHAMU. YTPOIICHHAsT CHUCTEMa HAJIOTO00JIOKEHUS:
yCJIOBUS NPUMEHEHHS U TMOPSAIOK Mepexoia, BBIOOp oObeKTa
HaJI0r000JI0KEHHS M OTIpeIeSIeHHEe Hajoroo0aaraeMou 0asbl.

Benenne Kuuru ydera 10X00B U pacxol0B OpraHU3ALMN
Y UHJIUBUTYAJIbHBIX

npeIIpUHIMATEIICH, MIPUMEHSIFOIIIIX YIPOIIEHHYIO
CUCTEMY HAJIOTOO0I0KEHHUSI.

[Topsimok Tpu3HAHHUS JOXOJOB M  PacXxoioB. Yder
pacxoJIoB Ha MPUOOPETEHNUE OCHOBHBIX

CPEICTB ¥ HEMaTepHAJIbHBIX AaKTUBOB JJIs pacyera
Hajioroobaraemoi 6a3pl. CTpaxoBbI€ B3HOCHI.

OcoO6eHHOCTH TTPUMEHEHUSI CUCTEMbl HA OCHOBE IAaTEHTA.
YcnoBuss TNpPUMEHEHUS CHCTEMbl Ha OCHOBE IIaTCHTA.
3akoHo/maTenbHass 0a3a TMPUMEHEHHS CHUCTEMBI Ha OCHOBE
nmareHra. Yder oOBeKTOB HajaorooOjoxxeHus. CTpaxoBbie
B3HOCHL.

XapaktepucTuka oOOIIeH CHCTeMBl HaJIOTr000JI0KECHHS.
Hanorm, ymmaumBaemple MalbIMH  TPEINPHITHIMH U
WHIUBUAYAIBHBIMHU MIPEANPUHUMATENSIMU Ha OOIIeH crucTtemMe
Hanoroo0aoxkeHusa. (OCOOSHHOCTH HCYHMCICHUS  HAJIOTOB,
KOTOpHBIE VILTAYUBAIOTCS cyOBeKTaMu MaJIoro
MPEeANPUHIMATEIILCTBA, HAXOISIIUMUCA Ha OOIed cucreme
HAJIOTr000JI0KCHUS.

CBs3p HAJIOTOBOrO H OyXTaJITEePCKOro  y4eTa TIpH
MPUMEHEHHUHU MPEeANPUITHEM MaJoro Ou3Heca 001eil CHCTeMbI
HaJIOT000JI0KEHMS.

HpaKTH‘leCKI/Ie/CeMI/IHapCKI/Ie 3aHATUSA

Ne Tembl NpaKTHYECKUX 3aHATHH KosnnuectBo MaxkcumaJjibHoe
4acoB KOJIN4eCTBO 0aJIJIOB
1. | Ucnonp3oBaHue TMporpamMMm THakeTa O(QUCHBIX 4 4
nporpamm  Microsoft  office B  pabote
npeanpusTHii Masoro 6usHeca. Microsoft Word.
2. | Ucromp3oBaHWe mporpamMMm TmakeTa O(UCHBIX 4 4
nporpamm  Microsoft  office B  pabote
npeAnpusTHii Masoro ousxeca. Microsoft Excel.
3. | Ucmonb3oBanne mporpaMm makeTa O(HCHBIX 4 4
nporpamm  Microsoft  office B  pabote
OpeAnpuaTHid  Mmanoro  OusHeca.  Microsoft
Outlook.
4. | KonrpomnpHas padora 1 2 6
5. | Ucnonb3oBanue mporpammsl 1C B pabote 4 4

IpeanpHusITHii Majoro 6u3Heca. 3HaAKOMCTBO C
nporpammoii 1C: Ilpeanpunumareins.
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6. | Ucnonb3oBanue mporpammel 1C B pabote 4 4
OPEINpUATHA Malloro Ou3Heca. 3HAKOMCTBO C
nporpammoii 1C: YrpoiieHka.

7. | Ucnonp3oBanue mporpammel 1C B pabore 4 4
OpeanpusTHid Majoro OusHeca. 3HAKOMCTBO C
nporpammoii 1C: Yrpasnenue Hameil GupMoi.

8. | Ucnonb3oBanue mporpammel 1C B pabote 4 4
OpeANpusTHA Majoro OusHeca. 3HAKOMCTBO C
nporpammoit 1C: Po3uuiia.

9. | Konrponbnas pabora 2 2 6

Hroro 32 40

4.2. IuTepakTHBHBIE (POPMBI, HCIIOJIb3yeMble B y4eOHOM mporecce

3ajanus Ha JIa0OpaTOPHBIX PabOTax BBHIMOIHSAIOTCS IMTYTEM MOACIUPOBAHUS KOHKPETHBIX
MPaKTUYECKUX CUTYyal[Mi Ha MPAKTUKE C UCIIOJIb30BAHUEM MIPOTPAMMHBIX POAYKTOB. 3aHATUS
MPOBOSATCS B KJIACCaX, OCHAIEHHBIX KOMIBIOTEPHBIM U MYJIbTUMEIUITHBIM 000pyI0BaHUEM, UTO
MO3BOJISIET UX ITPOBOJUTH B HHTEPAKTUBHOM (POpMe ¢ 00CYKICHUEM PE3yIbTaTOB PaOOTHI.

O0beM ayTMTOPHBIX 3aHATUM COCTaBIsieT 48 yacoB, B TOM yucIIe JIeKIui 16 yacos,
MPAKTUYECKUX 3aHATUH - 32. IHTepaKkTUBHbBIE 3aHATHUS COCTABISIOT 28 4acoB OT 00IIero oobema

aynu-TOpHBIX 3aHATHH (58%).

S. OIEHOYHBIE CPEACTBA JIA TEKYIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXXYTOYHOMN ATTECTAIIAU 110 UTOTAM
OCBOEHMUSA JUCTIIAITJIMHBI

®@OoHJ OIECHOYHBIX CpeaACcTB 1O OJUCHUIIINHC obecrieuynBaeT IMPOBEPKY OCBOCHUA
IJIAaHUPYEMBIX PE3YJILTATOB o6yquI/151 (KOMHeTeHHI/Iﬁ n Hux I/IHI[I/IKS.TOPOB) mocpeaACTBOM

MEPONPUITHH TEKYILIETO, PyOSKHOTO M MMPOMEKYTOYHOTO KOHTPOJIS 10 AUCHHUILIHHE.
5.1. ITacnopT (poHIA2 OLIEHOYHBIX CPEACTB MO JMCHUIIIHHE

CBs3b MCKOY CI)OpMI/IpyeMLIMI/I KOMIICTCHIUAMHA U q)OpMaMI/I KOHTPOJIA UX OCBOCHUA

IPECTaBICHA B ClIeAYIOLIeH Ta0auLe:

Texyummit
. HNuaukaropsl
TeMbl 3aHATHI KomnereHnunus OCBOCHHSE KOHTPOJIb,
HeJ eI
Cemectp 5

Tema «Mamnoe YO, Tect, []-1
MPEANPUHAUMATEIHCTBO B PDy ST AT
Tema «Opranuzanus IK-1 2 HKB}ﬁi_lfK L YO, Tect, 3, [
OyXrajTepckoro y4era Ha MaybIX 2345
MPEATPUATHUIX) T

13




Tema «OcoOCHHOCTH BEICHHS YO, Tecr, 3 —
OyXTanTepcKoro yuéra u
COCTaBJICHMS OTYETHOCTH
CyOBEKTaMH MaJIoro
MPEANPUHIMATEITHLCTBA
Tema «Hamoroo6aoxxeHue YO, Tecr, 3 —
NEeSTENIbHOCTH CYOBEKTOB MAJIOTO
PEIPUHIUMATEIILCTBAY

6,7,8,9

10, 11, 12

3-I1K-1; V-TIK-1;

B-TTK-1 IK3aMeH

IIpome:kyTOUHAS aTTeCTALMS IK-1

BOl'[pOCbI K 3a49€Ty

> wnp e

10.

11.
12.

13.

14.
15.

16.

Kpurepuu oTHeceHUs X03AUCTBYIOLIMX CYOBEKTOB K MaJbIM NPEANpUATUSIM B PD.

Ponb manoro npeanpuHuMaTenbCcTBa B 3KOHOMUYECKOM Pa3BUTUN CTPAHBI.

Opranuzanus AesTelbHOCTH CyOBbeKTa MaJIoro NPeIIPUHUMATENbCTBA.
HopmaTuBHO-IIpaBOBOE pEryJIMpOBaHUE JAEATEIBHOCTH CYOBEKTOB Majoro Ou3Heca B
Poccun.

OpranuzaloHHO-IIPaBOBbIE (HOPMBI NPEATNPUHUMATENBCKON JIEATENBHOCTH B Cepe MaJIoro
ousHeca.

['ocynapcTBeHHas MOAJIEPKKA Pa3BUTHUS CEKTOPA MaJjloro npeAnpuHUMarenbeTBa B Poceun.
HopMaTuBHBIE NOKYMEHTBI, ONPEACIAIOIINE METOJOJIOTUYECKUE OCHOBBI, IOPSAIOK
OpraHM3alMl M BeJEHUs OyXrajarepckoro ydyera y CyOBeKTOB Majoro Ou3Heca:
3aKOHO/ATEIIbHBIN, HOPMAaTUBHBIN, METOIMYECKUI U OPTaHU3ALMOHHBIN YPOBHH.

[TpuHIMIBI OpraHU3anyy OyXIrajaTepcKoro yuera Ha MajloM IPEANpUsSTHH.

Jonymenus u  TpeOOBaHMs NpU OpraHM3aluu  OyXTaJTepcKoro ydera Ha MalloM
PEIPUSATHH.

Pa3paboTrka ydeTHOM mMoONMTHKM W paboyero IUIaHAa CUYETOB CYOBEKTaMH MAajoro
IpEeIIIPUHUMATEILCTBA.

®opMbl OyXranaTepcKoro ydera, peKOMeHyeMble CyObeKTaM Majoro Ou3Heca.

[Ipocrass  ¢gopma  OyXraaTepckoro y4yera, MpUMeHseMas CyObeKTaMH  Majoro
peIPUHUMATENbCTBA U KPUTEPUH €€ IPUMEHEHUSI.

PazBepHyrass ¢opma Oyxraiarepckoro ydera, NpHUMEHseMas CyObEKTaMHd Majioro
IPEIIPUHUMATENLCTBA U KPUTEPUH €€ IPUMEHEHUS.

[Topsiiok BeieHUs! KaCCOBBIX ONEPAIMi MPEeANPUATHIMHA MAJIOT0 OU3HEcA.

OcoOeHHOCTH OTpakeHUsT Ha cueTax OyxrajaTepckoro ydera (aKTOB XO3SMCTBEHHOM
JeSITeIbHOCTH.

@®opMbl OyXTanTepcKoi OTYETHOCTH CYOBEKTOB MaIoro Ou3Heca.
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17.

18.
19.
20.
21.
22.
23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TpebGoBanusi, mpeabSIBIsIEMbIe K OQOPMIICHUIO M COACPKAHUIO OYXTaITEPCKOH OTYETHOCTH
CyOBEKTOB Masioro Ou3Heca.

Cpoku mpecTaBlieHUs: OyXTralTepCKON OTYSTHOCTH CYObEKTaMH Majoro Ou3Heca.
[Tonb30BaTenN OTYETHOCTH MPEANPUATHS MaJIoro Ou3Heca.

CocraBnenue OyxraiaTepckoro 6agaHca Majaoro MpeaArnpusTUs.

HyneBast oTueTHOCTH CyOBEKTa MAJIOro MPEANPHHUMATEIHCTBA.

CraTtucTuyeckas OTYETHOCTD, MPEIOCTABIIsIEMast MAJIBIMUA TIPEAPUATHIMU.

TpebGoBanusi K  OPEIOCTABICHUIO  HAJOTOBOM  OTYETHOCTH CYOBEKTaMH  MaJloro
npeIpUHUMATEIbCTBA.

**HanoroBass  MOJUTHKA TOCYAapcTBa B  OTHOIIGHUH  JACATEIBHOCTH  Majoro
peANpPUHIMATEIbCTBA.

CrieninanabHbIe HAJIOTOBBIE PEKUMBI, UCIIOJIb3yEeMbIe MaJIbIMU MTPEANPUATHIMH.

VYrpouieHHass CUCTeMa HaNIOroOOJOXKEHUs: YCIOBUS NPUMEHEHUS M MOPSAIOK Iepexoia,
BbIOOP 00BEKTA HAIOI000JI0KEHNUS U OIIPE/IETICHUE HaloroodaaraeMoi 0assl.

Benenne Kuurm ydera 0X0MOB M PAacXOAOB OpraHU3alMii W  HMHIUBHIYaJIbHBIX
IpearpuHUMAaTeNeH, MPUMEHSIOMINX YIPOUICHHYIO CUCTEMY HAIOr000I0KEHUSI.

CtpaxoBble B3HOCHI IPU IPUMEHEHUH YIIPOLIEHHONW CUCTEMbI HAJIOTO00I0KEHUSI.
Oco0EeHHOCTH U YCIIOBHSI MPUMEHEHHSI CUCTEMBI HA OCHOBE TTATEHTA.

VY4er 00bEKTOB HAJIOTOOOIOKEHHS TTPH TPUMEHEHHH CUCTEMBI HAIOTOO0JIOKEHHSI Ha OCHOBE
HaTeHTa.

CrpaxoBble B3HOCHI IPU MPUMEHEHUHU CUCTEMbI HaJIOr000I0KEHUS Ha OCHOBE MaTEHTA.
XapakTepucTuka o011ei cucTeMbl HaJIOr000I0KEHHUS.

Haorn, yIIJIauuBaeMble MaJTbIMA NPEANPUATHIMA " WHIUBUIYTBHBIMU
HpenpuHUMAaTENIIMU Ha 001Iel crcTeMe Haloroo0I0KeHusl.

OCOOEHHOCTH HMCUYHUCIEHHs] HAJIOTOB, KOTOpbIE YIJAUMBAKOTCS CyOBEKTaMH Majioro
IpeIpUHUMATEILCTBA, HAXOIALUIMMHUCS Ha 0011l crucTeMe HaTOr000I0KEHHUSI.

CBsi3p HaJOTOBOTO W OyXTaJTepCKOro ydeTa MpH NPUMEHEHHH TPEANPHITHEM Majoro

OusHeca o0Iell CUCTEMBI HAJIOTOOOJIOKEHHUS.
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5.2. llIkanbl OLleHKH 00Pa30BaTeIbHBIX JOCTHKEHU I

PeliTuHrosass orieHKa

3HAHUM  SIBISETCS HHTCTPAJIbHBIM  IIOKA34aTCJICM  KadCCTBa

TECOPCTUUCCKHUX U MMPAKTUYCCKUX 3HAaHUM 1 HaBBIKOB CTYACHTOB I10 JUCHUIIIMHE U CKJIaAbIBACTCA

M3 OLCHOK, IMTOJTYYCHHBIX B XOJ€ TCKYIICTO KOHTPOJIA U HpOMeH(YTOqHOfI aTTcCTalllu.

PesynbpraThl TEKyIero KOHTPOJISA U IIPOMEKYTOYHOM aTTECTALMMU IOJBOJATCA I10 LIKAJe

0aJTbHO-PEUTUHTOBOM CUCTEMBI.

IIkama KaXXI0Iro0 KOHTPOJBbHOI'O MEPOIIPUATHUA JICKUT B IIPCACIax OT 0 0 YCTaHOBJICHHOI'O

MaKCHUMaJIbHOr0 Oajllla BKJIFOYHTENLHO. MTOrosas arrecragusa 1o AUCHHUINIIMHE OLCHUBACTCA IIO

100-0annpHOM mIKane M MPEACTaBIseT cCOOOW CymMMmy OaiiioB, 3apa0OTaHHBIX CTYAEHTOM IIpH

BBIIIOJTHEHUHN SaI[aHI/Iﬁ B paMKaxX TCKYLICTO U IIPOMCKYTOYHOI'O KOHTPOJIA.

Htorosas o1ieHKa BBICTABISETCS B COOTBETCTBUU CO cneny}omeﬁ IIKaJIOM:

Cymma 6a/u10B

Onenka nmo 4-ex
0AVILHOHM LIKAJIE

Onenka
ECTS

TpeOoBaHNsI K YPOBHIO OCBOCHHUIO
y4eOHOM TMCUMILIHHBI

90-100

5 — «omauunoy

OneHka  «OTJIMYHO»  BBICTABISETCS
CTYIEHTY, €CJIi OH TJyOOKO M INPOYHO
YCBOWJI ~ NIPOTpaMMHBIA  Marepua,
MCUEPIIBIBAIOLLE, MIOCJIEI0BATEIBHO,|
YeTKO U JIOTUYECKH CTPOMHO ero
U3JlaraeT, yMEET TECHO YBS3bIBATh
TEOPHIO C IPAKTUKOM, HCMOIb3yeT B
OTBETE MaTepuans MOHOTPAPHUECKON
JUTEPATYPBHIL.

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

OHGHKa «XOpOouo» BBICTABJISICTCH]|
CTYJICHTY, €CIM OH TBEPIO 3HACT|
MaTrepuay, TPaMOTHO U IO CYIIECTBY,
u3jaraert ero, HE JIOITyCKasl
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

3

«Y00671emE8opUMENbHO

Onenka «yIOBJIETBOPUTEIBHOY,
BBICTAaBJISICTCS CTYACHTY, €CIIU OH UMEET|
3HAHMAA TOJIBKO OCHOBHOTO MaTepHaa,
HO HE YCBOWI €ro JeTajei, NOIyCKaeT|
HETOYHOCTH, HEZ0CTaTOYHO
IIPaBUJILHBIE (bopMyIMPOBKH,
HapyLIEHUS JIOTHYECKON
[IOCJIEIOBATEIIbHOCTH B H3JI0KEHUY
IIPOrPaMMHOI0 Marepuasa.

Huxe 60

2 —
<<H€y()06ﬂ€m€0pum€ﬂbH0>)

Onenka «HEYIOBJIETBOPUTEIHHO),
BBICTABJIACTCA CTYACHTY, KOTOpI)II\/'I HE
3HaeT 3HAYUTEIbHOM 4acTy|
IPOTPaMMHOTO MaTepuana, IOIMYyCKaeT|
cymiecTBeHHble omuoOku. Kak mpasuio,
OLICHKA «HEYIOBJICTBOPUTEIHHO
CTaBUTCS  CTYyJEHTaM, KOTOpbIE HE
MOTYT TPOAOKUTH o0ydyeHue 0e3
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JOTIOJTHUTEIBHBIX 3aHATUN o
COOTBETCTBYIOLIEH JUCLUIUIMHE.

6. YYEBHO-METOJAUYECKOE H THOPOPMAIIMOHHOE OBECIIEYHEHUE
YYEBHOU JUCTIIUITJIMHBbI

OCHOBHAA JINTEPATYPA

HOpMAMU6HAas.

1. Tpaxmanckuii koaekc Poccuiickoit @eneparuu dyacth nepBas oT 30 HosOps 1994 T.
N 51-®3

2. Hamnorossrii kogekc Poccuiickoii @enepanyu (B ACHCTBYIONICH pEIaKIIUN)

3. @enepanbublii 3akoH «O OyxranrepckoM ydere» or 06.12.2011 Ne 402-®d3 (B
NEeNCTBYIOIEH peaKIIig)

4. ®denepanbHblii 3ak0H «O pa3BUTUM MAJOr0 U CPEIHEro MpeAlpUHUMATENIbCTBA B
Poccuiickoit @enepanun» ot 24.07.2007 Ne 209-D3 (B aelicTByIOLIEH peaaKiumn)

5. [Ilonoxenue no BeAeHHIO OyXydeTa M OTUETHOCTH, YTBEPXKACHHOE IPHUKA30M
MunucrepctBa punanco Poccun ot 29.07.1998 Ne 34u

6. Ilnan cueroB Oyxraiarepckoro ydera (PUHAHCOBO-XO3AHCTBEHHOH MAEATEIbHOCTU
opranusanui 1 MHCTpyK1us 1o ero NpuMeHEHHIO

7. @epaepanbHbIE CTAaHAAPTHI OYXTaaTEPCKOTO yuéra

8. IlonmoxeHus 1o OyxraiarepckoMy yuéTy

YueOHUKU U yuebHble nocoous:

1. Byxranarepckumii y4er Ha NpEANPHATHAX MANOro Ou3HEca: yd4eOHOE IOCOOHE IS
By30B / H. A. Ilponanosa, E. 1. 3anapunnas, E. A. Kporosa, B. B. JluzsieBa non penakmueit H.
A. Ilponanosoii. — M.: FOpaiir, 2019. — 229 ¢

2. Kopenkas JILK. OcoGeHHOCTH ydYeTa M HAJOTOOOIONKEHHS CyOBEKTOB Malloro
npeanpuHuMarenscTBa: yueoHoe nocodue / Kopenxas JILK., I'ybepnaropos A.M., Kopeukwuii
I'.A., HukepoBa T.A. — M.: Pycaiinc, 2016. — 208 ¢

3. Menbuuk, M. B. Byxrantepckuii y4er B KOMMEPUYECKUX OpraHM3alusax: YueOHoe

nocob6ue / Menbauk M.B., Eroposa C.E. u np. - M.: ®opym, HUL] UHOPA-M, 2020. - 480 c

JOITOJIHUTEJIBHASA JIMTEPATYPA

1. bByxranarepckuii yueT Ha MOpeANpUATHAX Majloro Ou3Heca: yueOHOe mocoOue JUist
akajemMuueckoro OakamaBpuara / H.A. [IpomanoBa, B.B. Jluzsera, E.M. 3amapunnas,

E.A. Kpotosa; nox pexn. H.A. IIponanosoii. - M.: FOpaiir, 2017. - 275 c.
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2. byxrantepckuii ¢uHaHCOBBIN yueT : yueOHUK st By30B / JI. B. Byxapesa u np. mog
penakuueit 1. M. imutpuesoii, B. b. Manuukoii, 0. K. Xapako3. — M.: IOpaiit, 2019. — 490 c
3. Topdunkens, B.Sl. Manoe mnpeanpuHUMATENBCTBO: OpraHU3alMs, YIpPaBJICHUE,
9KOHOMHKaA: ydeOHoe mocobue/B.S. I'opdunkens, C.B. 3emnsak, O.M. MapkoBa u np. M.:
ByzoBckuii yaeonuk: MTHOPA-M, 2019. — 89 c..
4. 3pmeBa, H.B. Byxranrepckuii y4eT Ha NpeanpuaTusx Majaoro OusHeca: yueOHOe
nocobue mns By3oB / H.B. 3wmera, FO.C. Caxno. - M.: FOpaiit, 2017. - 178 ¢
HNEPUOJAUYECKASA JIUTEPATYPA
Kypnaisr:
byxranrepckuii yuér
BectHuK npodeccuoHanbHBIX OyXTraaTepoB
['maBOyx
I'maBHas kHura
[IpakTuueckast Oyxranrepus

S Oyxranrep

N o gk~ w D oe

YnporeHka

IMPOI'PAMMHOE OBECIIEYEHHUE:

CrneunanbHOE IporpaMMHOeE obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCHhHI:
CoBpeMeHHble TIpodecCHOHANbHBIE 0a3bl JaHHBIX, CAUTBI W HWHOOPMAIMOHHBIE
CIIPaBOYHBIEC CUCTEMBI:

CaiiTt MunucrepcrBa ¢puHancoB Poccuiickoit deneparmu https://www.minfin.ru/ru/

Caitt Banka Poccuu https://www.cbr.ru

Caiit ®enepanbHOil HAIOTOBOM CITy)ObI https://www.nalog.ru

Caiit ®enepanbHOil Ci1y:KOBI TOCYyIapCTBEHHOM cTatucTuku https://www.gks.ru/

1
2
3
4. Caiir [lencuonnoro donna Poccuiickoit deneparu http://www.pfrf.ru/
5
6

DOnekTpoHHO-O0nbnmoreunas cucrema [PRbooks (3bC IPRbooks) [DnexTponHsIif pecype] —

http://www.iprbookshop.ru

7. e-Library.ru [Onexktponnbii pecypc]: Hayunas osnexktponnas OuOmmoreka. — URL:

http://elibrary.ru/.

8. CaiiT mpakTHueckod momou Oyxrantepy [DnekTpoHHBI pecypc] — Pexxum nocryma:

https://www.klerk.ru

18


https://www.minfin.ru/ru/
https://www.cbr.ru/
https://www.nalog.ru/
http://www.pfrf.ru/
https://www.gks.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/defaultx.asp
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9. TAPAHT [OnexkTpoHHBIN pecypc]: crnpaBOYHO-TIpaBOBas cuUcTeMa. — Pexum gocrtyna:

http://www.garant.ru./

10. Koncynprantllntoc [DnekrponHslii pecypc]: odunmanbHbIl caiit. — Pexxum nocryna:

http://www.consultant.ru

11. BYX.1C [Dnekrponnsiii pecypc]: caiir. — Peskxum mocryma: https://buh.ru/
12. Odunmansusiii cait 1C [DnekTpoHHbIA pecype]: caiiT. — Pexxum nocryma: https://1c.ru
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7. MATEPUAJIbLHO-TEXHUYECKOE OBECHEYEHHUE YYEBHOM
JTUCHUIINHBI

MarepuanbHO-TEXHUUECKOE OOECIeYeHne BKIIOYAaeT B ce0s ayIuTOPUM U KaOWHETHI,
000pyI0BaHHBIE MYJIBTUMEAUUHBIMU CPEACTBAMHU 00Y4EHUS, KOMIBIOTEPHBIE KIIACCHI.

JlaGopaTopHble 3aHATHS MPOBOJATCS B KOMIIBIOTEPHBIX KJ1acCaX, KOMIIBIOTEPhl OJKIFOUEHbBI
K cetu MHTepHeT. Hannuue KonupoBagbHON U MHOXKUTEJIBHOW TEXHMKH IO3BOJISIET 00€CHIEUNTh

KaXJIOTO CTyJeHTa HEOOXOIMMBIMU JIJIsl 00y4eHUs pa3aTOuHbIMU MaTepHaIaMu.
8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B coorBerctBuu ¢ tpeboBanuamu OC BO no wampasnenuto 38.03.01 «3xoHOMHKA»
peanu3anusi KOMIETEHTHOCTHOTO TOAXO0Ja TMpeaycMaTpuBaeT IIMPOKOE HCIOJIb30BaHUE B
y4eOHOM TPOIECCe AKTHBHBIX W HHTEPAKTUBHBIX ()OPM TPOBEACHUS 3aHATUH B COYCTAHUU C
BHEAYJIUTOPHON paboToil ¢ 1enpio (HOpMUPOBAHHS U PA3BUTHS MPOPECCHOHAIBHBIX HABBIKOB
CTYIEHTOB. B pamkax yueOHOro Kypca CTYOEHTBHI pabOTalOT C JIEKIHSIMH, PEKOMEHIOBAaHHON

JUTEPATypOM, IMOATOTABIMBAIOT U 3aLIUIIAIOT pedepar.

9. METOAUYECKUE PEKOMEHJALIMUU CTYAEHTAM 110 OPI'AHU3AIIUHU
N3YYEHUA JUCHUITTINHBI

B mporecce OCBOGHUS IMCIUILIMHBI CTYACHTY HEOOXOAWMO TIOCETUTh BCE BUJBI 3aHSITHH,
NpeyCMOTpEHHbIE pabodell MporpaMMol JUCHMIUIMHBL W BBIIONHUTH 33/IaHUs, TpeajiaraeMble
MPEeno/jaBaTeieM JIjIsl yCIEIHOTO OCBOCHUS TUCIIUTUINHBI.

[lpn moAroToBKE K JIEKIMM HEOOXOJMMO NPOJAyMaTh MECTO TEMBI B Kypce, €€ CBS3b C
OPENBIIYIIIM H YK€ W3yYCHHBIM MaTepHaioM, O3HAKOMHTCS C peKOMeHayeMol iureparypoit. [locie
NPOCITYIIMBAHKS JIEKIIMN CJIEIyeT M3YYUTh 3aKOHCIIEKTHPOBAHHBIE MaTEepHAJbI, MPOpadoTaTh OCHOBHEIC
HOHSTHS, HAUTH ¥ C(HOPMYITHPOBATH OTBETHI HA BOIPOCHI JUIsSI CAMOKOHTPOJISL.

B xome MOATOTOBKM K HPAKTHYECKOMY 3aHATHUIO HEOOXOJMMO IPOYUTATh KOHCIIEKT JICKIIWH,
M3yYUTb OCHOBHYIO JINTEPATYpPy, O3HAKOMHTLCS C JIOTIOJHUTENBHON JINTEPATypOi, BHIIOIHUTE BbIIAaHHbIE
npenojasareneM 3ananus. [Ipu 3ToM ydecTh pekoMeHAaLUuH MpernoaaBaTess 1 TpeOOBaHUS MPOrPaMMEI.
HopabarbiBaTh CBOM KOHCHEKT JEKLIWH, JAejas B HEM COOTBETCTBYIOLIME 3allUCH M3 JHUTEPaTyphI.
JKenaTensHO TIpU MOATOTOBKE K MPAKTUYECKUM 3aHSTHSM I10 JTUCIUILIMHE OJJHOBPEMEHHO HCIIOJIh30BATh
HECKOJIPKO MCTOYHHUKOB, PACKPBIBAIOIIHX 33JIAHHBIC BOTIPOCHI.

Obecrieuenre 00pa30BaHUs MHBAIWAOB M JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 37IOPOBBS MPH
peanu3anuy JUCIUILTHHEL « Y TIpaBlieHHe W3MEHEHUSIMI» MOXET OCYIIECTBIISITh B aJAITUPOBAHHOM BHJIE C
YU4ETOM CHEUU(UKHA OCBOGHUS W JIUJAKTHYECKUX TpeOOBaHWH, WCXOAS W3 HMHIAWBHIYAIBHBIX

BO3MOXKHOCTEH I10 JIMYHOMY 3asBJICHUIO CTYACHTA.
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Pabouast mporpaMMa TUCHHUIUIMHBI cocTaBieHa B cooTBeTctBuu ¢ OC HUAY MUDU
(®I'OC) u yueOHBIM MJIAHOM OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI (ITPOrpamMMm).

ABtop(p1): 3aBenyrouuii kapenpoit OTOubY, k.3.H., 10IEHT I'.JI. benseBa

PenenzenT(n):
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IIpunoxenne 1

K paboueil mporpamme
y4eOHOM AUCIUTITUHBI
«OKOHOMETPHKA 110
HarpaneHuto 38.03.01—

DKOHOMHMKA
®OH/I ONEHOYHBIX CPEJCTB
o IMCUMIIJIMHE ((3KOHOM€Tpl/ll(a»
1. MACHOPT ®OHJA OIIEHOYHBIX CPEJACTB
1.1. Ob6aacTh NPpUMEHEHHS
@onpn oneHouHbix cpeactB (POC) — sBAsSeTCS HEOTHEMIIEMOW YacThlO Yy4eOHO-

MCTOAHNYCCKOI'O KOMIIJICKCA y‘Ie6H0ﬁ JUCIUITIINHBI <<9KOHOM6TpI/IKa>> n IpPpCIHA3HAUCH JIA
KOHTPOJIsI U OLICHKHU 06p8.30BaTCJ'ILHHX JTOCTHIXKEHUH 06yqa10u1nxc;1, OCBOHMBIIUX MPOrpaMmMy

HaHHOfI JAUCHUITIINHBI.

1.2. Hean u 3axa4u (pOH/IA OLEHOYHBIX CPEICTB

Lenpto PoHA OLIEHOYHBIX CPEJACTB SBIAETCS YCTAaHOBJIEHHE COOTBETCTBUS YpPOBHS
IIOATrOTOBKH
oOyuaromuxcs Tpedoanusim OC HUAY MUODU.

Jlnst nocTvKeHHsl MOCTaBiIeHHOM 1enn POHAOM OIEHOYHBIX CPEACTB IO JUCHUILINHE
«OKOHOMETPHKA PEIIAOTCS CIEeNYIOLIUE 3aJauu:

e KOHTPOIb M YIPaBIECHUE MPOIIECCOM MPUOOPETEHHs 00yJarOIIUMHUCS 3HAHUM,

YMEHUI U HAaBBIKOB, IPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

e KOHTPOJIb U OLIEHKA CTETIEHN OCBOEHUS OOLIEKYIbTYPHBIX, 00IEeNpodeCCHOHATBHBIX
U Ipo¢eCCUOHATBHBIX KOMIIETEHIIUH, IPEAYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

e oOecrieyeHHE COOTBETCTBUS PE3yIbTaTOB 00yUeHHUs 3ajjauaM Oy Tylei
npodecCHOHATIBLHOM 1eATETbHOCTH Yepe3 COBEPILIEHCTBOBAHUE TPATUIIMOHHBIX U
BHE/JPEHNE NHHOBAIIMOHHBIX METOA0B 00y4€HHUs B 00pa30BaTeNIbHbIN MPOIECC B
paMKax JaHHOTO Kypca.

1.3. KonTpoimpyeMble KOMIETEHIMH U IJIAHUPYeMble pe3yJibTaThl 00y4eHust

OC HUAY MUDU no nampasienuto noarotoBku 38.03.01 «DOxoHommka» U pabouas
nporpaMma JUCHMIUTUHBI « DKOHOMETpPHUKa» OakanaBpCKOM MPOrpaMMbl « DKOHOMHKa» B paMKax
npodpmiiss «PUHAHCHL U KPETUT» MPEAYCMOTPEHO (POPMUPOBAHHUE CIEAYIOUUX YHUBEPCATIbHBIX,
o0rienpogpeccuoHaNBHBIX U POPECCHOHATBHBIX KOMITETECHIIHNA:

HDOd)eCCl/IOHaJII)Hble KOMIICTCHIMH B COOTBCTCTBMHM C 3aavYaMi H 00bEKTAMH

(o0J1acTAMHU 3HAHUI) PO eCcCHOHAILHON TeATeIHLHOCTH:
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3agaua O0BeKT NI Koa n Koa n
npoecCHOHATILHOH | 00J1aCTh 3HAHMS HaMMeHOBaHUe HaMMEHOBaHUe
pesareabHoctu (3I110) npoecCHOHANBHOM = MHAUKATOPA
KOMIIeTeHI[UH AOCTHKEHU S
npogeccuoHaIbLHOM
KOMIIeTeHIIHH
AHAJTMTHYCCKUH
OO0paboTka MaccuBoB | JleITenbHOCTD ITK-1 Cniocoben 3-1IK-1 3natp
SKOHOMMYECKUX XO3SIUCTBYIOIIUX (dhopmupoBartb METO/IBI
JAaHHBIX B CyOBEKTOB, UX BXOJIHbIE MACCUBBI dbopmupoBaHus
COOTBETCTBUHU C 3aTpaThl U CTaTUCTUYECKUX BXOJIHBIX MacCHBOB
[IOCTaBJIEHHOU pe3yJIbTaThl, JTaHHBIX, CTaTUCTUYECKUX
3ajaveid, aHalu3, (GYHKIIMOHUPYIOIIME  PACCUUTHIBATH JaHHBIX, pacueTa
OLICHKa, PBIHKU, (PMHAHCOBBIE = CBOJHBIC CBOJIHBIX
UHTEPIIpEeTalUs 1 UHQOPMAIIMOHHBIE | CTATUCTHYECKUE CTaTUCTUYECKUX
MOJIy4YEHHBIX MIOTOKH, [I0Ka3aTeN! B noka3aresei B
pe3yNIbTaTOB U MIPOU3BOJICTBEHHbBIE COOTBETCTBUHU C COOTBETCTBUHU C
000CHOBaHUE MIPOLIECCHI YTBEPKACHHBIMU YTBEPKJICHHBIMU
BBIBOJIOB METOUKAMU; METOJUKAMU; 3HATh
CTPOMTb, CTaH/IapTHbIE
aHAJIM3UPOBATH U TEOPETUYECKHE U
UHTEPIIPETUPOBATD 9KOHOMETPHYECKHE
CTaHJIapTHbHIE MOJIEJIH; METOAUKY
TEOPETUUECKUE U aHaJM3a u
SKOHOMETPHYECKHE UHTEPIIpETaluU
MOJICIIH; (UHAHCOBOH,
aHAJIM3UPOBATH U OyXxraiaTtepckoi u
HUHTEPIPETUPOBATH MHOW nH(popManuu
(uHaAHCOBYIO, V-1IK-1 YmeTp
OyXraiatepckyro u dbopMupoBaTh
UHYI0 HH(pOpMaIHio BXOJIHbIE MAaCCHUBBI
CTaTUCTUYECKUX
[IpodeccuonanbHblii | JaHHBIX,
cranaapt «08.022. paccuuThIBaTh
Cratuctuk» CBOJIHBIE
CTaTHUCTUYECKUE
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COOTBETCTBHUH C
YTBEP)KICHHBIMU
METOIMKAMU;
CTpPOUTS,
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UHTEPIPETUPOBATH
CTaHJapTHHIE
TEOpPEeTUYECKHE U
YKOHOMETPHUYECKHE
MOJIeNH;
aHAITM3UPOBATh U
UHTEPIPETUPOBATH
(¢uHaHCOBYIO,
OyXTraJTepCcKyIo U



HWHYIO HH()OpMAITHIO
B-IIK-1 Biaagets
HaBBIKAMU
dbopMHUpOBaHUS
BXOJTHBIX MaCCHBOB
CTaTUCTUYECKUX
TAHHBIX, pacueTa
CBOJIHBIX
CTAaTHCTUYECKUX
IoKa3aTelel B
COOTBETCTBUHU C
YTBEPKJACHHBIMU
METOTUKAMU;
MOCTPOCHHUS, aHAIIU3A
U MHTEPIPETalluu
CTaH/IapPTHBIX
TEOPETUICCKHUX U
9KOHOMETPHUYECKHX
MOJICIICH; aHaJIn3a 1
UHTEPIIpEeTaluU
¢uHAHCOBOH,
OyxraiaTtepckoi u
MHOW nH(popmManuu

1.4. IlpoMexyTOYHASI ATTECTALUA MO JMCHMUILINHE
DopMoii TPOMEKYTOUHOM aTTeCTAI[|H 110 AUCHUIIINHE « DKOHOMETPHKAY SBISETCS:

S cemecTp — 3K3aMeH.

1.5. IlepevyeHb OLIEHOYHBIX CPEACTB, HCIOJIb3YEeMbIX Il TEKYIIECH ATTeCTAMH

IIpeacraBiaenue
HaumenoBanue
Kpartkasi xapakTepucTHKa OLIEHOYHOT' 0 OLICHOYHOI'0
Kon OLICHOYHOI0
cpeacrsa cpeacTsa B
cpeacTsa
donge
Yerabiii onpoc | CpelicTBO KOHTPOJIST OPraHW30BAHHOE KakK OIMpoC Bomnpocsr o
oOyyJaromerocss Mo TeMaM MPAaKTHYEeCKUX 3aHSATHI TeMaM
yo H3y‘laeMOI>'I JAUCHUIUIMHBI KW paCCUMTAaHHOC Ha JUCHUITIIMHBI
BBISICHEHHE O0beMa 3HaHWH OO0y4Yaromierocs o
ONpEAEIICHHON TeEMe
CuryannonHoe | YdueOHas 3aa4a, chOpMyITUPOBAaHHAS B TEPMHUHAX H 3ananue
3 3aJlaHue YCJIOBUSIX KOHKPETHOM CUTyallu, KOTOPask MOXKET
BCTPECTUTHCA HA IIPAKTUKE.
Huckyccus OrneHOYHOE CpeJCTBO, TO3BOJISIIONIEE BKIIOYHTH [epedens Tem
00yJaronMxcst B MPOLECC 00CYKISHUS MTPOOIIEMBI U JIUCKyCCUH
)i OIICHUTh uX yMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHHUSI.
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TeCTHpOBaHI/Ie Cucrema CTaHAAPTU3UPOBAHHBIX 3aI[aHHI>'I, q)OHI[ TECTOBbBIX
TecT II03BOJIAOIIAA ABTOMATU3UPOBATH nmpoucaypy 3aI[aHPII>'I
W3MEHEHUS YPOBHS 3HAHUIM M YMEHHN 00yJarOIIXCs
DK3aMeH I10 Hrorosas @opMa OLICHKH 3HAHUH 110 JUCHUITIIINHE Kommmiext
MUCLUILIINHE YTBEP>KICHHBIX
OK3 BOTIPOCOB K
9K3aMEeHy
1.6. dTanbl popMUpOBaHNS KOMIIETEHIIUH
Texymmi
. HNuagukaropsl ym
Tembl 3aHATHI Komnerenuus KOHTPOJIb,
OCBOCHH
Heaes
Cemectp 5
Tewma 1. BBegenue B 5KOHOMETPUKY YO, Tecr, -1
Tema 2. [1apHas nuHelHast YO, Tecr, 3,
perpeccust -2,3,4,5
Tema 3. Henuneiinas perpeccus YO, Tecrt, 3 —
6,7,8,9
Tema 4. MHOXECTBEHHBIH K-1 3-IK-1; V-IIK-17 yQ, Tecr, 3 -
B-TIK-1
pEerpecCUOHHBIN aHAIN3 10, 11, 12
Tema 5. Cucremsl VO, Tecr, 3 -13
SKOHOMETPUYECKUX YPaBHEHHUU
Tema 6. BpemeHHbIE psabl YO, Tecr, 3 —
14,15,16
3-I1K-1; V-TIK-1;
IIpomexyTodyHas aTTecTANMA [1K-1 B-l"[K-l IK3aMeH

2. IIPUMEPHBIE KOHTPOJIBHBIE 3AJAHUSA WJIM HWHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJIs1 OIIEHKH 3HAHUH, YMEHHM, HABBIKOB (MJIN) OIIBITA
AEATEJIBHOCTHN, XAPAKTEPU3YIOIUE ITAIIBI OOPMUPOBAHUA
KOMIIETEHIIAM B ITPOIIECCE OCBOEHUSI OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

2.1. OneHo4HbIe CpeaCcTBA VI TEKYIEro KOHTPOJIst

2.1.1. IlpuMepHBbIe BONPOCHI 1JIsl YCTHOTO ONPOCa
Tunossie BONPOCHI AJIs1 KOHTPOJIAA YCBOCHHUS 3HAHMI
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DKOHOMETPUKA: ONpEe/IeIeHHe, 0COOCHHOCTH U 3a]1a4H
DKOHOMETpUUYECKas MOJIEIb

Kitaccbl 3KOHOMETPUYECKOU MOENH

Bupl 5KOHOMETpUYECKUX YpaBHEHUI

Perpeccus

[Tapnas perpeccus

MHoxecTBEHHas perpeccust

Buapl mapHbIX HETMHEHMHBIX perpeccuit

[ToHATHE MHOXECTBEHHOM PErPECCUU

Cucrembl ypaBHEHUH, UCIIOJIB3YEMBIX B 9KOHOMETPUKE
Bpemennsle psabl

XapaKkTepuCTUKHA BPEMEHHBIX PSI0B

Mopenu BpeMEHHBIX PSI0B

oUuhwdENOOORONE

Tunosbie BONPOCHI AJIsl KOHTPOJIA YCBOCHHBIX YMEHH

OTanbl NOCTPOEHUS SKOHOMETPUYECKON MOJIEIN

JInnelinas perpeccus, OLEeHKa IapaMeTpoB

OneHkKa CylecTBEHHOCTH NTapaMeTPOB JTMHEHHON perpeccuun
NHTepBanbl Nporuo3a no JMHEMHOMY YPAaBHEHUIO PETPECCUU

Monenu, HelTMHEWHBIE 10 TepeMEHHBIM: TTapadoiia BTOPOM cTerneHu
Mopnenu, HeIMHENHbIE 0 IEPEMEHHBIM: TUIIepOoInYecKas MOJIENb
Mopenu, HelIMHEHBIE 110 TapaMeTpaM: BHYTPEHHE HEJIMHEWHbIE
Mopenu, HeTMHENHHBIE 110 ITapaMeTpaM: BHYTPEHHE JIMHEWHbIE

O160p PaxTOPOB MPU NOCTPOSHUU MOJIEIHU MHOKECTBEHHOUM perpeccuu
10 Br16op dhopmbl ypaBHEHHUS perpeccuu

11. Ouenka napamMeTpoB ypaBHEHHsI MHOKECTBEHHOM JINHEHHOU perpeccuu
12. Tloka3arenu Ka4ecTBa ypaBHEHUS MHOKECTBEHHOW JTMHEHHON perpeccuu
13. OnennBanue napamMeTpoB CTPYKTYPHOU MOJIeNIn

CoNoOA~WNE

Tunosbie BONPOCHI AJ1s1 KOHTPOJIAA OCBOCHHBIX BJIaJCHUH
Crenudukarus Moaenu

JInneapuzauus

Hennueiinag ontuMu3anus

CrtpykTypHas U ipuBeicHHas (popma MoaeTu
[TpoGiema uaentTuduxanmuu

arONE

2.1.2. TunoBbie NpPaKTHYECKHUE 32TAHUS

2.1.2.1 . IIpumep pewenus cumyayuonnou 3a0ayu no meme «Jluneunas pespeccusny
CkBO3Has 3a7jaua 10 HECKOJIBKUM pa3jieiaM JTUCIUIUIMHGI (TeMBI 2, 3, 4)

[To maHHBIM TPOBEICHHOTO UCCIIEIOBAHUS 8 IPENNPHUATHI U3BECTHBI YPOBHH PAcX0/I0B Ha
COIMAJILHBIC TTPOTPAMMBI B COOTBETCTBHH C YPOBHEM ITPUOBLITH.

Tab6muna 1

Pacxons! Ha 0,9 1,2 1,8 2,2 2,6 29 3,3 3,8
COIHAIbHBIE
IPOTPaMMBI,
Y , MJIIH.pYO.

[TpuObLTE 1,2 3,1 53 7,4 9,6 11,8 14,5 18,7
MPEIPUSITHS,
X , MIIH.pYO.

H606XOJII/IMO HOCTpOI/ITI) 3KOHOMeTpI/I‘IeCKyIO MO)IeJ'II), BBIABUTDH eé AICKBATHOCTbH IJIs1
IIPOTHO3UPOBAHMS U ONPEAEIIUTh TPOTHO3HBIE 3HAYECHUS] MOJIEIIH.
Pemienne:
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[TocTpouM 1nosue KOppessiuuu.

4,00
s i
3,50
>

3,00 *
2 2,50 *
H *
& 2,00
F-3 >
E 1,50

>

1,00 -

0,50

0,00

0,00 5,00 10,00 15,00 20,00
pacxoabl

[To rpaduky BUIHO, YTO TOYKH BBHICTPAUBAIOTCSA B HEKOTOPYIO MPSAMYIO JIMHUIO. Cliej0BaTeIbHO,
CBSI3b MKy YPOBHEM MPUOBLIH MPEANPHUATHS U €T0 PACXOAAMH Ha COLUATBHBIC TIPOTPAMMBI
JIMHEWHAas.

Jlnst ynoOcTBa NanbHEUIINX BEIYUCICHUNA COCTAaBUM TAOJIHILY.
1. 3anmonHuM cTonOIbl 2 U 3 TaHHBIMU U3 3a/1aHUS

2. paccuMTaeM 3HaYeHHS B CTONONAX 4-6 Tabnuna 2
I[IpennpusTue X y X*y X2 y? V. y-9, (y - 9)()2
1 2 3 4 5 6 7 8 9
1 1,20 0,90 1,08 1,44 0,81
2 3,10 1,20 3,72 9,61 1,44
3 5,30 1,80 9,54 28,09 3,24
4 7,40 2,20 16,28 54,76 4,84
5 9,60 2,60 24,96 92,16 6,76
6 11,80 2,90 34,22 139,24 8,41
7 14,50 3,30 47,85 210,25 10,89
8 18,70 3,80 71,06 349,69 14,44
Hroro 71,60 18,70 208,71 885,24 50,83
CpenHee 3HaYCHHE 8,95 2,34 26,09 110,66 6,35

3. Omnpenenum 3HaueHus qucrnepcud (D) u crangapTHOTO OTKIOHEHUS (O )11 IEPEMEHHBIX X
n'y. 3anuieM B Tabauiy 3.

Tabnuma 3
X y
D! 30,553 0,890
o 5,527 0,943

i(xi_)_()2
1- D:i:lf, O-:\/B

4. PaccumrTaeMm nmapamMeTpsl a U b mmHeHOTO YypaBHEHUa Y, = a+b* X . s storo
X
_YX-y*EX .
BOCIIOJIB3yeMCs opMyiamu b = o IJIe 3HAMEHATEIb — 9TO JUCIEPCHS TIEPEMEHHO

xua=y—bx o
_26,09-2,34*8,95
- 30,553
a=234-0169*895= 0,824

JInneiiHOe ypaBHEHUE /IS JaHHOW 3aBHcHMocTH MMeet Bu: Y, = 0,824 +0,169* X..

=0,169

CrnenoBatenbHO, TP YBEITUYCHUH MTPUOBLTH MPEeINpUATHS Ha | MITH.pyO., pacXoIbl Ha
colMalIbHbIe porpaMMsbl yBesnndarcst Ha 169 Teic.py0. (0,169 muH.pyo0.)
5. 3amonHuM cTonoub! 7-9 Tabauis 2

2 2 ~ ~ -
IIpennpusitue X y X*y X y ¥, y—9, (y— yX)Z
1 2 3 4 5 6 7 8 9
1 1,20 0,90 1,08 1,44 0,81 1,027 -0,127 0,01601
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2 3,10 1,20 3,72 9,61 1,44 1,348 -0,148 0,02189
1 2 3 4 5 6 7 8 9
3 5,30 1,80 9,54 28,09 3,24 1,720 0,080 0,00639
4 7,40 2,20 16,28 54,76 4,84 2,075 0,125 0,01555
5 9,60 2,60 24,96 92,16 6,76 2,447 0,153 0,02327
6 11,80 2,90 34,22 139,24 8,41 2,820 0,080 0,00647
7 14,50 3,30 47,85 210,25 10,89 3,276 0,024 0,00056
8 18,70 3,80 71,06 349,69 14,44 3,987 -0,187 0,03488
Uroro 71,60 18,70 208,71 885,24 50,83 18,700 0,000 0,12501
CpenHee 3HaUCHUE 8,95 2,34 26,09 110,66 6,35 2,338 - 0,01563

6. Paccumrtaem Ko3hHHUIIMEHT KOppEIAIUU 10 GopMyJie:

o 5,527
R, =b*—*=0169*—
Y o, 0,943
Bruzocts k03 punmenta koppemnsayu K 1 yka3zplBaeT Ha TECHYIO JIMHEHHYIO CBS3b MEXITY
IIPU3HAKaMU.

Koadduuuent nerepmunanum Riy =0,991° = 0,982 noKa3bIBaET, 4TO YPABHEHHEM

=0,991

perpeccun o0bsicasieTcs 98,2% nucnepcun pe3ylbTaTUBHOTO MPU3HAKA, a Ha JIOJII0 MPOYUX

dakropoB npuxonutcs 1,8%.

7. OlLleHUM KayecTBO YpPaBHEHHUS PETPECCUU B LIEIOM, UCTIOb3Ys F-kpurepuit ®umepa.
PacuetHoe 3HaueHue:

R? 0,082
F =—2 *(n-2)= ———*(8-2)=327,33
P T 1-R, (n-2) 1-0,982 8-2)
TabmuuHoe 3HaueHue npu ypoBHe 3HaunMoctd 0=0,05; ki=1 (kos-Bo pakTopoB x), Ko=n-m-
1:8'1'1:6: FTaGH,:S,gg.
TaK KaK Fpacq_>FTa6n, , TO HpI/I3HaeTC$I CTaTUuCTHNYCCKAadad 3HAUYNUMOCTD ypaBHeHI/I}I perpeccpm B

IEJIOM.
8. Omnpenenum cTaHAapTHYIO OMIMOKY [TapaMeTpOB YPaBHEHUS JIMHEHHOM perpeccum.
a) CTaHAapTHas oImuOKa KoduImeHTa perpeccun b

. :\/Z(y—9)2/<n—2) [ s
’ > (x—x)° > (x-x)°

_ \/0,12501/6 _ \/0,020835 _4/0,020835 0,144 0,144
.= =

D, *n D.*n ~ J/D,*n /D ,*Jn o, *Jn
_&—000921
© 5527*%283

0) crangapTHas omMOKa rMmapamerpa a

JZW—W* > % _\/Sz* >

m. =

: n-2  ny (x-x)* ny (x-x)°
> x? 885,25 /885,25 20753
= JO12501/6* |—<E——— = 0144 |- = 0144+ Y2022 9144+ 2 g o969
M nY (x-X)? D, *n? o, *n 55278

CaM noxka3zarenb cTaHAapTHOM OMMOKK HU 0 4€M He roBopuUT. [IpocTo, ueM MeHbIIe
CTaHJapTHast oImnOKa 1 6oJbIe 00beM BEIOOPKH, TEM BHIOOpKA cunTaeTcst 6osee T0CTOBEPHOM.
[TokazaTenu cTaHIaPTHOW ONMTUOKU UCTIOIB3YIOTCS TS TaTbHEUIITNX BBHIYUCICHUH.

9. OueHMM CTaTUCTHUYECKYIO 3HAYMMOCTh KOA((HUIIMEHTOB PErPeCcCHH MPU MOMOIIH t-KpuTepus
CThI0OIEHTA KQXKJIOTO U3 MOKa3aTeliel.
a) t-xputepuii CtbrosieHTa pakTHdecKuii ko3 duimenra perpeccun b
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t =£= 0169 =18,29
® m, 0,00924 ’
0) t-xpurepmii CThloeHTa (haKTHUECKUH MapaMeTpa a
a 0824 -85

= . T 0,969

TabmuuHoe 3HaYeHue npu ypoBHe 3Hauumoctu 0=0,05; crenienn cBobo bl (N-2)=8-2=6
PaBHO tra6:.=2,4469

Tak Kak ta>tragn. ¥ th>tragn., TO MPU3HAEM CTATUCTUYECKYHO 3HAYMMOCTD I1apaAMETPOB
perpeccum.
10. OnieHUM CTaTUCTHYECKYIO 3HAYMMOCTb KO3(PHUINEHTOB PErpeCCHU IPU OMOIIN

JIOBEPUTEIIbHBIX UHTEPBAJIOB Ka)KI0I'0 U3 IIOKa3aTelieH.
a) JOBEPUTEIbHBIN HHTEpBAI K03 duimeHTa perpeccun b
(b-t, . m)<bs({b+t ,*m)
(0,169-2,4469*0,00921) < b <(0,169+2,4469*0,00921)
0,147<b<0,192
0) [OBepHUTEIbHBIN HHTEPBAI MapaMeTpa a
(a - tmaﬁﬂ*ma) sas (a + tmaﬁfl* ma)
(0,824-2,4469%0,0969) < a < (0,824+2,4469*0,0969)
0,587 <a<1,061

CrnenoBatenbHO, ¢ BeposTHOCTHIO (1-0)=1-0,05=0,95 nnm 95% 3Hauenus napameTpoB a u
b OyayT HaXOIUTHCs B 3alaHHBIX HHTEPBAJIaX.

Taxum 00pa3oM, B LIE€IOM 10 TIPOBEICHHOMY MCCIIEIOBAHUIO MBI MOKEM CJIENIaTh BHIBO
0 COCTOSITENbHOCTU BEIOPAHHOTO YPAaBHEHMS PErpeccuu Ui JaHHOU Mojenu. CieoBaTelbHoO,
OHA MOKET OBITh UCIOJIb30BaHA B IaJbHEMIIEM AJIs COCTABICHUS IPOTHO30B.
11. OnpenenuTts, Kakyro CyMMY HOTPAaTUTh IPEANPUATHE HA COLMATIbHBIE IPOrPaMMBbl IIPU
yBEIMYEeHUH NPHOBLTH Ha 25% 0T cpenHero ypoBHs. CiieoBaTeNbHO, YPOBEHb MPUOBLTH
coctaBuT Xo=1,25* x =1,25 * 8,95 =11,188. T.e. Halig€M ypOBEHb CONMATBHBIX PACXOJIOB IPH
ypoBHe npubsun 11 188 ThiC.pyOiei.

Y, =0824+0169*11188 = 2,715

T.o. ecnu npubbLIL npeanpusatus coctaBut 11 188 Tric.pyOneit, pacxoabl Ha
COLIMAJIbHBIE IPOTPaMMBbI COCTaBAT 2 715 ThIC.pyOIeH.
12. Haiinem ommOKy MPOTHO3a M €r0 TOBEpUTEIbHBIA HHTEPBAI
a) omuOKa MporHo3a

maébn

1 (x=X)*
m, =S* [T+ 2
S \/n D (x=x)?
1 (11188—8,95)° 5,009
. =0144% |=+ =0144* [0125+—— = 0,055
M. \/ 8 D, *n \/ 30,5538

TalbmI. S y* = yx + myx *t
2,715-0,055*%2,4469< y" < 2,715+ 0,055* 2,4469
2,5804<y" < 2,8496
CrnenoBaTenbHO, ¢ BEPOSITHOCTBIO 95% pacxo/ibl Ha COLUANIbHBIE TPOTPAMMBI ITPU

ypoBHe npuObsun 11,188 MiH. pyOiiei Oy1yT HaXOIUTHCA B Mpe/enax HalIeHHbBIX
JIOBEPUTEIIbHBIX UHTEPBAJIOB.
BapuaHTbI CUTYallMOHHBIX 33/1a4 110 TeMe «JIMHeiHas MoJieslb MAPHOW PErPECCU»

Bapuanr 1

B pesynbpTaTe mpoBeIeHHOT0 UCCIEA0BaHUS S5 IPEANPUATHI 0OHAPYKEHBI CIeTYIONINE

3aBUCUMOCTH UX JI0XOJIOB OT PacxXo/0B:

v " *
0) moBepuTenbHBIA HHTEpBAN Y, -M; *1

TabII
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Pacxompl npennpusaTHsi, X, MIH.pYO. 1,2 2,8 15,4 12,1 15,0
Jloxonp!l npennpusrtus, Y, MIH.pyo0. 2,5 51 22,0 28,5 23,1
Bapuant 2

B pe3ynbrare npoBeACHHOTO UCCIICOBAHMS 4 TIPESAIPUITUN 0OHAPYKEHBI CIICTYIOIINE
3aBUCHUMOCTH HpI/I6I)IJ'II/I MNPpEAIPUATUSA OT €TI0 00BEMOB peain3anuun:

OO6BeMBI peann3anuy, X, MIH.pyo0. 6,0 11,0 28,3 12,5
[IpuOsIIs IpeaupUATHS, Y, MIH.PYO. 3,1 55 19,0 3,6
Bapuanr 3

B pesysnbTaTe mpoBeIeHHOT0 HCCIeA0BaHUs 6 MPeANpUATH 0OHAPYKEHBI CIIEIYIONINe
3aBHCUMOCTH NMPHUOBLUTN MPEANPHUATHS OT CPEIHECTHCOYHOM YHCICHHOCTH IIepCOHaIa:
CpenHecnucoyHast YUCICHHOCTh 150 210 800 350 140 900
MEPCOHANA, X, YeIL.

IpubbLIb IPeIPUATHS, Y, MITH.PYO. 10,0 15,1 45,3 20,0 12,0 51,5
Bapuant 4

B pe3ynbrare npoBeACHHOTO UCCIICIOBAHUS 5 TPEANPUITHNA 00HAPYKESHBI CIISAYIOIINE
3aBUCUMOCTH paCXOJ0B Ha OIIATY TpyJa OT CpeHHCCHHCO‘IHOﬁ YHUCJICHHOCTHU IICpCOHAJIA:
CpenHecnimcoyHast YUCICHHOCTh IEPCOHANA, X, YeTl. 100 210 50 300 450
Pacxozp! Ha orutaty Tpyaa, Y, MIH.pyO. 10,0 22,5 45 45,0 51,0
Bapuanr 5

B PE3YIbTATC MPOBCACHHOTO UCCIICAOBAHUA 6 Hpe,[[HpI/IHTI/Iﬁ O6Hapy>KeHBI CJICAYIOINC
3aBHUCUMOCTH JOXOI0B HpCI[HpI/IFITI/ISI oT pa3MCpOB HpOI/I3BOI[CTBeHHI)IX HJIOHIaI[efI:

Pa3mMep mpou3BOICTBEHHBIX 100,2 950,0 142,3 250,0 42,0 1200,0
ontase, x, M2

Jloxozpl mpennpusTus, Y, 136,0 1500,0 185,0 360,0 50,0 2100,0
MJTH.pYO.

Bapuant 6

B pesynbprare mpoBei€HHOT0 HCCIEN0BaHUs 6 MPEANIPUATHA OOHAPYKEHBI CIEAYIOIINE
3aBUCUMOCTH YPOBHA CpeI[Heﬁ 3apa60TH0171 IUIATBI HA OPCAIIPUATHH OT €Iro HpI/I6BIJ'II/IZ
[IpuOBLIF IpeAIPUATHSL, X, 400,0 150,0 200,0 350,5 146,0 300,2
MJIH.pYO.

Cpennsist 3apaboTHAS TUTaTa, Y, 55,0 25,0 30,5 32,1 21,0 49,8
THIC.pYO.

BapuanT 7

B pe3ynbrare npoBeCHHOTO UCCIICIOBAHUS 5 TIPEANPUITHNH 00HAPYKESHBI CIICAYIOIIHE
3aBUCUMOCTHU O6’BCMOB peaji3aliv NpOAYKIINHU OT paCXOIO0B HAa PCKIIAMY:

Pacxo/ipl Ha peKiiamy, X, MJIH.pyO0. 10,0 12,0 25,0 0,5 15
O0BeMBI peanu3aiuy NPOAYKIUY, Y, MITH.pyO. 45,0 46,5 73,4 1,2 3,8

Bapuanr 8

B PE3YIbTATC MPOBCACHHOTO UCCIICIOBAHUA 6 Hpe,[[HpI/IHTI/Iﬁ 06Hapy)KeHBI CJICAYIOIINC

3aBUCHUMOCTH HpI/I6BIJ'II/I npeanpusaTus OT CTOMMOCTHU OCHOBHBIX IMTPONU3BOJACTBCHHBIX (i)OH}IOBI

CTOMMOCTh OCHOBHBIX IPOHU3BOJICTBEHHBIX 22,1 10,6 13,5 10,1 6,0 12,0
($hoH0B, X, MITH.pYO.

ITpuObLIb IPEANPUSITHS, Y, MITH.pYO. 15,3 1,8 2,5 15 1,0 35
Bapuant 9

B pe3ynbraTe mpoBeICHHOTO MCCIIEAOBAHUS S5 IPEANPUATHN 00HAPYKESHBI CIIETyIOIINe
3aBHUCHUMOCTH PACXO0B HaA OIUIaTy IMPEMHUU COTPYAHUKAM OT (I)I/IHaHCOBOTO pe3yibTaTra
OCATCIIBHOCTHU Hpe)IHpI/ISITI/IH:

[IpuOBLIb PETUPUATHSL, X, MIH.PYO. 10,0 25,6 140,0 56,0 8,5
Pacxozpl Ha OIUTaTy MPEMHUANTBHBIX, Y, MITH.pYO. 2,5 18,0 90,3 12,5 5,0

Bapwuant 10

B PE3YIBbTATC NPOBCACHHOTO UCCIICIOBAHUA 5 HpCZ[HpI/I}ITI/Iﬁ O6Hapy)KCHBI CJICOAYIOIINC

3aBUCUMOCTHU HpI/I6I)IJ'H/I npeanpuiaATUs OT CTOMMOCTHU HUCITOJIb30BAHHBIX 060pOTHBIX CbOHI[OB

OPEINPUSATHSL:

CTOHUMOCTP HCITOIb30BaHHBIX 060p0THLIX (I)OH,HOB, X,

MJIH.pY0.

55

12,3

75,6

4,5

10,0
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[TpuObLIL NpeanpusTHsL, Y, MIH.pYO.

6,3 |

10,1

| 80,0 |

53 |

12,6 |

Bapuant 11

B pesynbrare npoBeeHHOT0 HCCIe0BaHus 6 MPeNPUATUA 0OHAPYKEHBI CIIEAYIOIINE
3aBHCUMOCTH 00BbEMOB BbIITYCKa MPOIYKIIMH OT CTOUMOCTH OCHOBHBIX ITPOU3BOJCTBEHHBIX

bOHJI0B:
CTOMMOCTE OCHOBHEIX 22,0 30,1 10,5 8,3 8,0 12,2
MPOU3BOJICTBEHHBIX (POHIIOB, X, MIH.pPYO.
O0BeM BBITTYCKa POIYKIIHH, Y, MITH.pYO. 45,0 48,0 22,3 32,0 20,0 24,0
Bapuant 12
B pe3ynbrare npoBeACHHOTO UCCIICIOBAHUS 5 TPEANPUITHNA 00HAPYKESHBI CIISAYIOIINE
3aBHUCUMOCTH PACXOJI0OB HA o0HOBJIIEHHE 000 PYAOBAHUA OT HOHy‘IeHHOﬁ HpI/I6BIJ'H/I:
[IpuOBIIs PEeIUPUATHSL, X, MIH.PYO. 120,0 145,5 58,3 65,0 12,5
Pacxoxp! Ha 0OHOBJIEHHE 000PYIOBAHHUA, Y, 35,0 38,5 10,5 12,0 6,0
MITH.pYO.
Bapuanr 13
B PE3YIbTATC MPOBCACHHOTO UCCIICAOBAHUA 5 Hpe,[[HpI/IHTI/Iﬁ O6Hapy>KeHBI CJICAYIOIIHNC
3aBHCHMOCTH PACcXO0JIOB Ha TOBBIICHHE KBATU(PHUKAIIMHA PAOOTHUKOB OT MPHOBLIH
MPEANPUITHS:
[IpuOBLIF MPEeIIPUATHS, X, MITH.PYO. 65,0 12,5 17,8 23,0 120,0
Pacxozp! Ha IOBBIIIICHHE KBATH(DUKAIINT 31,0 5,4 8,0 12,5 80,0
paOOTHHUKOB, Y, MITH.pYO.
Bapuant 14
B pe3synbrare mpoBei€HHOTO HCCIIE0BAaHUS 6 PEINPUATHNA 0OHAPYKEHBI CIEAYIOIINE
3aBUCUMOCTH OTUYUCJICHUH B Pe3epBHBIN (GOH MPEANPHUATHS OT ero GUHAHCOBOTO
pe3yibTara:
[IpuOBLIs MPEIPUATHS, X, MITH.PYO. 100,5 52,0 10,6 18,0 55 3,0
OTuuciieHus B pe3epBHBIN QOHT, Y, 10,1 6,0 2,5 2,6 1,2 0,5
MJTH.pYO.
Bapuant 15
B pe3synbrare mpoBeeHHOTO HCCIe0BaHUs 4 MPeNPUATHA 0OHAPYKEHBI CIIEAYIOIINE
3aBUCUMOCTHU O6’BCMOB BBIITYCKA MMPOAYKIHUU OT pa3MEpPOB UCITIOJIb30BAHHBIX 060pOTHBIX
(GOHI0B IpeIpUATHS:
Pa3mep ncnoap30BaHHBIX 000POTHEIX (JOHIOB, X, MIIH.PYO. 12,5 25,6 30,1 20,0
O0BeM BBITTYCKa TPOTYKITHH, Y, MITH.pYO. 73,0 120,0 130,0 100,0

2.1.2.2. [Ipumep pewenus cumyauuornou 3a0adyu no meme «Heunennas pezpeccusy

CkBO3Has 3a7jaua 10 HECKOJIBKUM pa3jieiaM JTUCLUIUIMHBI (TeMBI 2, 3, 4)
[Ipoananu3upyem npuMep npeanoaras, 4ro CBsizb MEXIY MOKa3aTEIIMA UMEET HETMHEHBIN

XapakTep.

ITo JaHHBIM MPOBCACHHOT'O UCCIICIOBAHUA 8 npennpnmmﬁ HU3BCCTHBI YPOBHH PaCcxoa0B Ha
COIHAJIBHBIC ITPOTrpaMMBbI B COOTBECTCTBHUU C YPOBHEM HpI/I6BIJ'II/I.

Taomuma 1

Haiinem mapamerpsl caeAyOIMKUX HEIUHENHBIX YPAaBHECHUN:

a) y:a+b*\/;+8.
6) y=a*x"*¢g;
Pernenne:

a) y:a+b*\/;+g

JUis HaX 0K eHUs TapaMeTPOB PErPECCUH CAETIAEM 3aMEHy Z= Jx (ypaBHEHHE CBOAMTCS K
auHEeiHOMY Y=a+h*Z) u cocTaBUM BCIIOMOTaTENIbHYIO TaOIUILy 2, 3aII0JHAM CTOJIOIBI 2-6:

Tabmmia 2
* 2 A — 5,3 2 -5 .5 )2
IIpeanpusitue X z Yy Z Y E=Y-Y, & Y-y, y-y.)
1 2 3 4 5 6 7 8 9 10 11
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1 1,2 1,0954 0,9 0,9859 | 1,2

2 3,1 1,7607 1,2 2,1128 | 3,1

3 5,3 2,3022 18 4,1439 | 53

4 7,4 2,7203 2,2 5,9846 | 7,4

5 9,6 3,0984 2,6 8,0558 | 9,6

6 11,8 3,4351 2,9 9,9618 | 11,8

7 14,5 3,8079 3,3 12,5660 | 14,5

8 18,7 4,3243 3,8 16,4325 | 18,7

Htoro 71,6 | 22,5443 | 18,7 60,2435 | 71,6
Cpennee 3nayenue | 8,95 2,8180 | 2,3375 7,5304 | 8,95

Omnpenenum napamerpsl a u b ypaBHeHus perpeccum.

yz-y*z e
b="—FF"7>; a=y-bz
7% -7° y

b= 7,53-2,34*%2,82 _ 0,9312
8,95-2,82*%2,82 0,9976

a=2,3375-0,9334*2,818 = -0,2928

CrnenoBarenbHO, ypaBHEHUE perpeccuu oOyaer y = -0,2928+ 0,9334*+/x .

=0,9334

3aroaHuM cToOIEI 7-9 TaOIUIIBI 2.

Tabmauua 2
[peanpustue X z y 7*y z2 V. E=y-, g2 y-y, | 0-3.)°
1 2 3 4 5 6 7 8 9 10 11
1 1,20 | 1,0954 | 0,90 | 0,9859 | 1,20 | 0,7266 0,1734 | 0,0301
2 3,10 | 1,7607 | 1,20 | 2,1128 | 3,10 | 1,3487 -0,1487 | 0,0221
3 530 | 2,3022 | 1,80 | 4,1439 | 530 | 1,8551 -0,0551 | 0,0030
4 7,40 | 2,7203 | 2,20 | 59846 | 7,40 | 2,2461 -0,0461 | 0,0021
5 9,60 | 3,0984 | 2,60 | 80558 | 9,60 | 25997 0,0003 | 0,0000
6 11,80 | 3,4351 | 2,90 | 9,9618 | 11,80 | 2,9146 -0,0146 | 0,0002
7 1450 | 3,8079 | 3,30 | 12,5660 | 14,50 | 3,2632 0,0368 | 0,0014
8 18,70 | 4,3243 | 3,80 | 16,4325 | 18,70 | 3,7462 0,0538 | 0,0029
Hroro 71,60 | 22,5443 | 18,70 | 60,2435 | 71,60 | 18,7000 0,0000 | 0,0618
Cpennee 895 | 2,8180 | 2,34 | 75304 | 895 | 23375 | - -
3HAYEHUE
3amomHUM cTOI0IEI 10-11 Tabmumsr 2.
Tipearproie y-5, (-3
1 10 11
1 -1,4375 2,0664
2 -1,1375 1,2939
3 -0,5375 0,2889
4 -0,1375 0,0189
5 0,2625 0,0689
6 0,5625 0,3164
7 0,9625 0,9264
8 1,4625 2,1389
Hroro 0,0000 7,1188
CpenHee 3HaUeHUE - -

Ornpenenum HHAEKC KOPPEISLUN JUIsl YPABHEHUS PETPECCUN:

b= 1 2(y - y_x)z
2(y-Y)
0,0618 _ ~
p= 1-m =,/0,9913 = 0,9957

brnuzocts ko3pdunmenTa koppensuuu K 1 yka3plBaeT Ha TECHYIO JUHEHHYIO CBSI3b MEXKIY
[IPU3HAKAMU.
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Ornpenenum UHAEKC AETEPMUHALIMHI p2=O,99572=0,9914. OH MOKAa3bIBaET, UTO YPABHEHHEM
perpeccun o0bsicusiercs 99,14% nucnepcun pe3yabTaTUBHOTO MpU3HAKA, a Ha JOJIO MPOYMX
dakropoB npuxoautcs 0,86%.

p° Lnh-m-1_ 09914 _8-1-1
1- p? m  1-0,9914 1
Tak kak ¢axTrueckoe 3HaueHue kputepuss Pumepa 691,67 HAMHOrO NPEBBIIIAET €TO

tabauunoe 3Hauenue (npu Ki=1 u ky=6) 5,99, T0 mpusHacTcs CTaTUCTHYCCKAs 3HAYMMOCTH
YpaBHEHUS PETPECCUU B LIETIOM.

6) y=a*x"*¢

Jlns HaxOXIIEHHs MapamMeTpoB a U D ypaBHEHHs HEOOXOJMMO MPOBECTU €ro JIMHEAPU3AIHIO
Iny=Ina+bln x+In& . 0603maunm Y=In y, A=In a, X=In x, E=In ¢. ITony4yaem nuneiinoe
ypaBuenue perpeccun Y =A+b*X+E. CocTaBuM BCIIOMOTaTEIbHYIO TaOJIHILY:

= 691,67

F-kputepnii ®umepa: F =

Tabnuna 3

[IpeanpusiTue X Y X*Y X2 v, £=y-P, 22
1 2 3 4 5 6 7 8

1 0,1823 -0,1054 -0,0192 0,0332

2 1,1314 0,1823 0,2063 1,2801

3 1,6677 0,5878 0,9803 2,7812

4 2,0015 0,7885 1,5781 4,0059

5 2,2618 0,9555 2,1611 5,1156

6 2,4681 1,0647 2,6278 6,0915

7 2,6741 1,1939 3,1927 7,1511

8 2,9285 1,3350 3,9096 8,5763

Hroro 15,3154 6,0024 14,6367 35,0349

CpenHee 3HaYCHHE 1,9144 0,7503 1,8296 4,3794

Omnpenenum napamerpsl a u b ypaBHeHus perpeccum.

CYX-YEX

ToX2-XE

_18296-0,7503*1,9144  0,3932

A=Y -b*X

T 43794-1,9144*1,9144  0,7145

A=0,7503-0,5503*1,9144=-0,3032
VYpaBHeHue perpeccuu Oyer: Y, =-0,3032+0,5503* X . [Iposenem npouenypy

X

=0,5503

MOTEHIIUPOBAHUS:
° A =1Ina=-0,3032; a = e03032=2 7183:03032—( 7385
. Iny =Ina+b*Inx=Ina+ In x’= In (a*xP); => §=a*x"=0,7385*x0:5503
3anoaHuM CTONIOLBI 6-8 TaOIHUIEI 3:
Tab6mumna 3
[peanpusrtue X Y X*Y X? v, E=y-P. &2
1 2 3 4 5 6 7 8
1 0,1823 -0,1054 -0,0192 0,0332 0,8162 0,0838 0,0070
2 1,1314 0,1823 0,2063 1,2801 1,3761 -0,1761 0,0310
3 1,6677 0,5878 0,9803 2,7812 1,8487 -0,0487 0,0024
4 2,0015 0,7885 1,5781 4,0059 2,2216 -0,0216 0,0005
5 2,2618 0,9555 2,1611 5,1156 2,5638 0,0362 0,0013
6 2,4681 1,0647 2,6278 6,0915 2,8721 0,0279 0,0008
7 2,6741 1,1939 3,1927 7,1511 3,2171 0,0829 0,0069
8 2,9285 1,3350 3,9096 8,5763 3,7006 0,0994 0,0099
Hroro 15,3154 6,0024 14,6367 35,0349 18,6162 - 0,0597
Cpennee 3HaUeHUE 1,9144 0,7503 1,8296 4,3794 2,3270 - 0,0075

Onpeaenum MHACKC KOPPESIUU sl ypaBHEHUS perpeccuu (JaHHbIe BO3bMeM U3 cTosoma 11

TaOIHIBI 2):
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A
>(y-y,)° 0,05972
1-—= = [1-————— =,/0,9916 = 0,9958

S(y-y)? 7,1188
CBs3p MEXJy TIEPEeMEHHBIMH TECHas JIMHEWHas. VHIEKC neTepMUHAINH p2:0,99582:0,9916.
YpaBHeHueMm perpeccun oowsicHsercs 99,16% nucnepcun pe3ynbTaTUBHOTO MPU3HAKA, TPOYHMU
dakropamu 0,84%

F-kpurepuit ®umepa:

,02 Ln-m -1 _ 0,9916 *8—1-1
1- p2 m 1-0,9916 1
dakTHYecKoe 3HAYCHHE KpuTepus Ooiibine TadimyHoro (=5,99), ciemoBaTeiibHO, YpaBHEHHE
perpeccuu CTaTUCTHYECKH 3HAYUMO.

CpaBHUM U MPOAHATU3UPYEM ITOCTPOCHHBIC MOICIIH:

F= =708,29

Moaenb Munekc nerepMuHaiuu
— * 0,9914
Mogenb ¢ KBaApaTHBIM KOPHEM y=a+b Vx+e
Crenennas mozens Y = a * P xg 0,9916

Haub6omnee TouHO 00BICHSIET YpaBHCHHE PErpeCCrUU CTCIICHHAs MO CJIb.

2.1.2.3.[pumep pewernus cumyayuonnou 3adayu no meme « Mnocecmeennas TuHeunas
ezpeccusly
CkBO3Has 3aj7a4a 110 HeCKOJBKUM pa3zesiaM JTUCHUTLIMHEI (TeMbl 2, 3, 4)

[Tpoananu3upyem npuMep, paCCMOTPEHHBIN Ha MPEIBIIYIIMX CEMUHAPAX Mpeoarasi,
YTO YPOBEHB PACXOJIOB HA COIMATBHBIC TPOTPAMMBbI HAXOIUTCS B 3aBUCUMOCTH OT MPUOBLIH
npeanpustus (x1), kypca 1$ CHIA k pyOutto (x2) ¥ OT KOJIHUYECTBa PabOTAIOIINX COTPYTHHUKOB
(x3).
[To qaHHBIM IPOBEICHHOTO UCCIICIOBAHUS 8 IPEIIPUATHI MOTYYCHBI CICIYIOIINE JTaHHbBIC.
Tabnuna 1

Pacxopl Ha COIMAIBHBIC TPOrPAMMEI, Y , MITH.PYO. 09 | 1,2 1,8 2,2 2,6 2,9 3,3 3,8

[puOsLIs IpennpPUATHS, X1 , MITH.pYO. 1,2 3,1 53 7,4 9,6 11,8 | 145 | 18,7

Kypc nomnapa, xz, py6./$ 32 33 325 | 33,1 | 32,6 | 31,9 34 32,7

KonyecTBO COTPYHUKOB, X3, 4e106€K 100 | 150 | 175 | 210 | 230 | 280 | 320 | 390

Heo6xoaumo:

1. Onpenenuts napHbie KOIOPUIUEHTH KOPPETAIUU C EJIbI0 UCKITIOUCHUS
MYJIbTUKOJIIEHUAPHBIX (DAKTOPOB.

2. TloctpouTh ypaBHEHHE MHOXECTBEHHOW JIMHEHHOHN perpeccuu.

3. BBIUNCIHUTH U UHTEPIIPETUPOBATH:

e cpenHue KOdPPUIUEHTHI DTACTUIHOCTH;

® 3HAYMMOCTH NMAPHBIX KOAPPUIMEHTOB KOPPEIALUH ISl BHIOPaHHBIX (DAaKTOPOB MPH YPOBHE
3HaunmMocTH 0,05;

e k03 PUIMEHT AeTepMUHALINH.

4. OueHUTh HAZIEKHOCTH TOCTPOCHHOTO YPaBHEHHUS PETPECCUH H 11€71eCO00Pa3HOCTh
BKJIIOYEHUS (akTopa X1 mocie pakropa x2 M x2 MOCIHE X1.

Pewenue:

1. AHanu3 MyJabTHKOJIJICHUAPHOCTH MTPOBOIUTCS MPH MTOMOIIY MapHBIX KOA(D(DUITUEHTOB
Koppessud. {15 ux pacyera cocTaBUM BCIIOMOTATEIBHYIO TaOIHITY:

Tabmuma 2
X1 X2 X3 y y*x y*x2 y¥xs X1x X2 X1* X3 Xox X3

1 1,2 32 100 0,9 1,08 28,8 90 38,4 120 3200
2 3,1 33 150 1,2 3,72 39,6 180 102,3 465 4950
3 5,3 32,5 175 1,8 9,54 58,5 315 172,25 927,5 5687,5
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4 7,4 33,1 210 2,2 16,28 72,82 462 244,94 1554 6951
5 9,6 32,6 230 2,6 24,96 84,76 598 312,96 2208 7498
6 11,8 31,9 280 29 34,22 92,51 812 376,42 3304 8932
7 14,5 34 320 3,3 47,85 112,2 1056 493 4640 10880
8 18,7 32,7 390 3,8 71,06 124,26 1482 611,49 7293 12753
> 716 | 261,8 1855 18,7 208,71 613,45 4995 2351,76 20511,5 60851,5
Cpennee | 8,95 | 32,725 | 231,875 | 2,3375 | 26,0888 | 76,6813 | 624,375 | 293,97 | 2563,938 | 7606,438
OnpeenuM MoKa3aTeIu JUCIEPCUU U CTAHIAPTHOTO OTKJIOHCHHS JUTsl (haKTOPOB B TaOJIHIIC
3: Tabmmma 3
X1 X2 X3 y
D! 30,5525 0,389375 7862,109 0,889844
o 5,527432 0,623999 88,66854 0,943315
n
. (x —%)?
1-D-= = , O = \/B
n
Onpenenum napHeie KOAPPHUIMESHTHI KOPPEISIHH 110 hopMmyIie:
_YX-9*X
er O-x * O-y
3anosHuM TabIuIy 4 ¢ MapHBIMU KO3 GUITMEHTAMH KOPPEIISALIUY:
Tabaunma 4
Ixiy 0,991181
Iy 0,316945
Iy 0,984754
I'xix2 0,313486
I'xix3 0,997035
I'x2x3 0,331257
[TpoBepuM BBIMOTHEHHE YCIIOBUH MYJIbTUKOJUICHUAPHOCTH JIJIST KaXJA0W mapbl (HaKTOPHBIX
IIEPEMEHHBIX.
s x1, X2:

‘r(xl, X, )‘ =0,31 < 0,8- BoIIOIHAETCS,
‘r(xl, Xz)‘ =031 < ‘r(y,xl)‘ =0,99 - BemonHSIETCA,

‘r(xl, XZ)‘ =031 < ‘r(y, XZ)‘ = 0,32 - BBITIOJIHSIETCSI.
Bce Tpu ycnoBHs BBINOJNHSIOTCS, 3HAYUT MYJBTHKOJUIEHHAPHOCTh MEXAY (PaKTOpHBIMU
NEPEMEHHBIMU X1 (MpUOBLIL MPEANpUATHS) U X2 (Kypc foJu1apa) OTCYTCTBYET, TO €CTh OHH MOTYT

HCIIOJIB30BAaTHCS B MOACIIN OAHOBPEMCHHO.
st x1, X3:

‘r(xl, Xs)‘ =0,997 < 0,8- He BeIMONHAETCH,
‘I’(Xl, Xq )‘ =0997 < ‘r(y, Xl)‘ =0,9912 - ne BoITONTHSCTCS,
Ir(%, %) =0997 < [r(y,x,)| = 09848 - ne omonmsercs.

Hu oniHO U3 ycioBuii HE BBINOIHSIETCS, CI€I0BaTENIbHO, PaKTOPhI X1 (MPUOBLIL IPEIIPUITHS) U X3
(KoIMuyecTBO paboTAIONMX COTPYIHUKOB) MYJIbTUKOJJICHUAPHBI, TO €CTh HE PEKOMEHJYeTCs
HCIIOJIb30BaTh 170'¢ B MOJIENH OJTHOBPEMEHHO. ITockonbky

‘r(y,xl)‘:o,9912 > ‘r(y,xg)‘:0,9848, TO (aKTOp X1 TECHEE CBS3aH C HCCIENYEMOit

nepeMeHHoi Y (pacxolpl Ha COLL.IpOrpamMMmbl), 4eM @akTop X3. I[losToMy HCKIIOUUTH W3
paccMOTpeHHUs ciaenyeT (pakTop Xs.
JU1st X2, Xa:

‘I‘(X2 , Xs )‘ =0,33 < 0,8- Bemomnusercs,

‘I’(XZ,X3)‘ =033 < ‘r(y, X, )‘ = 0,32 - He BBIMONHSETCS,
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‘r(XQ)XS)‘ =033 < ‘r(y, Xg)‘ =0,99 - BeImonHsETCS.

OnHO W3 YCIIOBUI HE BBIMOJHACTCS, CIENOBATEIbHO, (aKTOPBl X2 (Kypc Jojuiapa) M X3
(KoiaMuecTBO paboTAOMMUX COTPYIHUKOB) MYJIbTUKOJUICHHMAPHBI, TO €CThb HE PEKOMEHJIYETCs

UCIIONIL30BaTh UX B MOJEIU OJHOBPEMEHHO. IT0CKOIBKY ‘r(y, X, )‘ =032 < ‘r(y, Xq )‘ =0,9848,

TO (paKTOp X3 TECHEE CBSI3aH C UCCIIEAYEMOI IepeMEeHHOH Y, ueM (aktop Xz. [loaTOMY UCKITIOUNTH
U3 PACCMOTpPEHUS ciaenyeT GakTop Xo.
CrenoBarenbHO, B MOJICJIM MOXHO OCTaBHUTh Napy (pakToOpoB X1 U Xe.
2. YpaBHEHHE MHOXXCCTBEHHOU JIMHEHHOU perpeccuu. st 1ByX(paKTOPHOTO YPaBHEHHS
K03 PHUIIMEHTH MHO)KECTBEHHOH JTMHEWHOM PErpecCHH MOKHO BBIYMCIUTH 10 (OpMyIIaM
(Ipyroii BapyaHT, KpPOME HCIIOJIb30BAHUS MAaTPHUIIbI):

b, = Cov(xy, y)Var(x,) —Cov(X,, y)Cov(X, X,)
Var(x Var(x,) —(Cov(x,, X,) ¥
_ Cov(x,, y)Var(x,) —Cov(x,, y)Cov(X,;, X,)
© Var(x)Var(x,) — (Cov(x, X,) )
a=y-bXx —b,X,.

rie COV(X, y) = YX—Y X - eiGopounas koBapuauus Mexay X U y (KoBapHamus — 3TO

b,

YHUCIIOBAasl XapaKTEpPUCTHKA COBMECTHOI'O paclpeiesieHusl ABYX ClydallHbIX BEJIMYMH, Mepa MX
JUHCHHON 3aBUCHMOCTH).
Var(x)=D, =c2=%x"> X° 6
X X - BBIOOpOYHAs JUCHIEpPCUS XapaKTEpU3YEeT CTENEHb

pa3z0bpoca 3HaueHU C1ydailHON BEIMUYMHBI BOKPYT CpeIHEro 3HaueHus. D
CocraBuM TabNMIly KOBapHaLuii:

Tabnuma 5
Cov(x1,y) 5,168125
Cov(x2,y) 0,186562
Cov(x1,x2) 1,08125
Cov(x1,x2)"2 1,169102

[MoacraBnss 3HaYCHUS W3 TAOAMIBI 5 W TaOMMIbBl 3, HalgeM KOA(GHUIMEHTHI ypaBHEHHS
perpeccun: b1=0,17; b»=0,01; a=0,49. Takum 00pa3oMm, ypaBHCHHE PErPECCHU TPUMET BHU]I:

y=0,49+0,17x1+0,01x> CnenoBarenpHo, NpU yBEIMYEHUH NPUOBUIN IPENNPUATHS Xl) Ha 1
MJIH.pYO. pacxo/ibl Ha COLIMANIbHBIE TPOTrPAMMBI (y) B cpenHeM yBennyarcs Ha 0,17 muH.pyo., a

IIpY YBEJIMYEHUHU Kypca JoJuiapa (XZ) Ha | neH. ex. pacxonabl Ha COLMAIbHBIE IPOrPaMMBI

yBenuuatcs Ha 0,01 nen.ex.
Omnpenenym 3HaYeHUs YH € .

Tabnuma 6
y > g2
1 1,021842112 -0,1218 | 0,014846
2 1,352968957 -0,1530 0,0234
3 1,719082492 0,0809 | 0,006548
4 2,079793482 0,1202 | 0,01445
5 2,445907017 0,1541 | 0,023745
6 2,809933991 0,0901 | 0,008112
7 3,287565993 0,0124 | 0,000155
8 3,982905955 -0,1829 | 0,033455
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cymMMa 18,7 0,0000 | 0,124708

cpefHee -
3. a) ompeaenum cpeaaue KodhPUIMEHTHI 3JTaCTUYHOCTH 110 hopMYyIie:
_ X.
y

3, =0,6463; 3, =0,1461.

T.e. yBenmuueHue TOIBKO TPUOBUIM MPEANPHUSTHS (OT CBOETO CpPEJHETO0 3HAYCHUS)
YBEJIMUMBAET B CPEAHEM pPACXOJbl Ha couuanbHble MporpamMmbl Ha 0,64%. YBennueHnue kypca
noiutapa Ha 1% yBenMuuBaeT B CpeAHEM pacxoibl Ha couuanbHble mporpammbel Ha 0,15%

cootBeTcTBeHHO. Takum 00pa3om, akrop X; okasbiBacT GoJiblee BIMSHUE HA PE3YIbTAT, YeEM
daxrop X,.
6) 3HAYMMOCTb MApPHBIX KOI(DGUIMEHTOB KOPPEISLHH OLNCHHM C IOMOLIBIO L -KpHTepus
CrploaeHTa. tma@l =2,4469 onpexnemnsiem 1o tabmuue U -kpurepus Crerogenta misi & =0,05 u
K=n-2=6.

daxTiueckoe 3uaueHne | -kpurepust CTBIONEHTA IS K&KIOrO MAPHOro Kod(hQHIHenTa

OIpeieuM o

Tak kak (I)aKTI/I‘IGCKI/Ie 3Ha4YCHUA t'CTaTI/ICTI/IKI/I JJIA ryxz’ erxz HC IIPCBOCXOIAT

TaOJIMYHbIE, TO OHU HE SIBJSIOTCSA CTATHCTHYECKH 3HAYMMBIMU. CJIeI0BaTENBHO, CTATUCTHYECKH
3HAYMMBIM TIPU3HAETCA TOJBKO TMoKasaTenb Iy, .

B) Koo pummenT nerepmunanuu R? = 1-Ye?/(Dy*n)=0,9825

Wcxonast W3 IMONy4eHHOro 3HadeHus Kod(hdHUIMeHTa JeTepMHUHAIIMK, MOXHO CKasarb, 4YTO B

pamMKax JMHEWHON MOJETN MHOKECTBEHHOW pPEerpeccMu HM3MEHEHHE PacXOJ0B Ha COIMANbHBIC
nporpammel Ha 98,25% 00bsICHSIETCS U3BMEHEHUEM TPUOBUTN U Kypca JAoJuiapa.

4, OLIGHI/IM HaACKHOCTb YpaBHCHHUA PErpeCcCMu B IMEJIOM C IMOMOMIBIO F -KpUTCpUud

2
o = I RR2 .(n ;3):140,21 Fmagﬂ =5,79 ompenenseMm mo TabIHIIe

F -kpurepuss ®umepa B3z O =0,05, kl =2, k2 =8-2-1=5. Tak kak (akTuyeckoe 3HAYCHHE

Ouirepa. Beruncoum F

OoJpllie TAaOJMYHOTO, TO C BEPOATHOCTBIO 95% jemaeM 3akiOUEHHE O CTATUCTUYECKOU
3HAYMMOCTH YPaBHEHUS MHOKECTBEHHOW TUHEIHON PEerpeccru B IEJIOM.

OreHnM 1enecoobpasHocTh BKIoUeHus (paktopa X; mocie dakropa X, u X, mocie X; ¢

INOMOIIBIO YaCTHOI'O F ~-KPpUTCPUAL d)Hmepa

R Ryxx, =y
F, = Lzyxz -(n—3)=251,75; F, = ke YA (n—3)=0,012.
1- RyX1X2 XX
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F

maobn =6’61 npu o :0105! k]_:lv k2 =5. Tak kak I:Xl > a FX2 <

BKItoueHHe (aktopa X; B MOJENb CTaTHCTHYECKH OINPABAAHO W KOI(P(PHUIMEHT YUCTON

TO

maob » maon »

perpeccuu bl CTaTUCTHYCCKH 3HAa4YMM, a AOOIIOJIHUTCIBHOC BKIIOYCHUC (baKTopa X2, I10CJIC

TOTO, KaK yKe BBe/ieH paktop Xq, HerenecoobpasHo.
F o 2
Huskoe 3HayeHue y ~CBHIETENBCTBYET O CTATUCTHYECKOI HE3HAYMMOCTH NPHPOCTA ryxl 3a

cueT BKIIOYEHHS B Monens ¢aktopa X, mocme ¢aktopa X;. DTO 03HAa4aeT, 4YTO MapHas
perpeccoHHasi MOJIeb 3aBUCHUMOCTH 3aTpaT COLMAJIbHBbIE MPOrpaMMbl OT YPOBHS HPUOBUIH
SBIISICTCA JJOCTATOYHO CTATUCTUYECKH 3HAYUMOHM, HAASKHOM M YTO HET HEOOXOAMMOCTHU
YIydIIaTh ee, BKIoYas J0NoNHuTeNb b daktop Xy (Kype moiiapa).

2.1.2.4.[Ipumepvl pewenus cumyayuosHou 3a0aqu no meme «Jlunetnvle KoHoMempudecKue
MOOeIU U3 OOHOBDEMEHHBIX YDASHEHULLY

ITpumep 1. JlaHa cTpyKTypHas MOJIENb:
Vi =bypy, +bys +a,x, +a,x,

Vo =by i +aynx, +ayx; +ayx,

Yy =byy +byy, +ayx; +ay,x,
HeobOxoauMo NpOBEPUTHh KakKAOC YypaBHEHHWE CHCTEMbI Ha BBIMOJHECHHE HEOOXOAMMOTO H
JIOCTATOYHOTO YCIIOBHSI HICHTH(DUIUPYEMOCTH W CHAeJaTh BBIBOJ 00 HICHTH(DUIUPYEMOCTH
CHUCTEMBI YPAaBHEHHM B LIEJIOM.

Bcero B cucreme mpHCYTCTBYIOT TPH HCCIEIyeMbIe MEpPeMEHHbIE Y1, Y2, Y3 M UYETHIpE
(akTOpHbIE IEPEMEHHBIE X1, X2, X3 U X4.

B mepBoM ypaBHEHHWH TpU HCCIeAyeMble mepeMeHHbie: Y1, Y2, Y3 (H=3). B uém
OTCYTCTBYIOT JBe (akTopHble TepeMeHHbIe: X3 u Xs4 (D=2). Heobxomumoe ycioBue
uneHtupunupyemoctd D + 1 = H  Bemonssercsa. s mpoBepKH J0OCTaTOYHOTO YCIOBHUS
COCTaBUM MATpPHUILy U3 KOA(PQUIIMEHTOB MPH OTCYTCTBYIOIIUX B MEPBOM YPaBHEHUHU X3 U X4 |
B3SITBIX BO BTOPOM U TPETHEM YPABHEHUSX:

YpaBHEHUSI, 13 KOTOPBIX B3STHI [lepemennble
K03 PHUIIMEHTHI TPH MEPEMEHHbIX X3 X4
2 az a4
3 0 0

Bo BTOpOIi CTpOKE MaTPHUIIBI CTOSIT HYJIH, IIOCKOJIBKY X3 M X4 OTCYTCTBYIOT B TPETHEM YPaBHEHUH.
Onpenenutenb TaKOH MaTpHIbl paBEeH HYJO. 3HAYUT, JOCTATOYHOE YCIOBHE HE BBIIOJIHEHO, U
NepBOE YpaBHEHHE HENb3s CUMUTATh MACHTUPHUIHpYeMbIM. ClieoBaTeNbHO, M BCS CHCTEMa HE
aBnsiercd uaeHTuunupyemod. TeM He MeHee NMPOBEPUM, SBISIOTCS JIM JIpyTHe ypaBHEHUs
CHCTEMBI UICHTUPHUIIHPYEMBIMHU.

Bo BTOpOM ypaBHEHUM NPUCYTCTBYIOT JIBE HCCIeqyeMble niepeMeHHbie: Y1, Y2 (H=2). B
HEM JKe OTCyTCTBYeT ojHa (aktopHas mnepemenHas X1 (D=1). HeoOxomumoe ycioBue
unentupunupyemocty D + 1 = H Bomonssercs. g nmpoBepkd 10CTaTOYHOTO YCIOBHUS
COCTaBUM MATpUIy U3 KOX(PPHUIMEHTOB MPU OTCYTCTBYIOIIUX BO BTOPOM YpaBHEHHH Y3 U X1
B3SITHIX B IEPBOM U TPEThEM YPaBHEHUSX:

VYpaBHEHUsI, 13 KOTOPBIX B3STHI [lepemennble
K03((OUINEHTH! TPU EPEMEHHBIX Y3 X1
1 bis a1l
3 -1 an

B Tpetbem ypaBHeHUU (BTOpasi cTpoka Taliuiibl) npu Y3 KoadduumeHT paBeH -1, Tak Kak 3Ta
IIEPEMEHHAs CTOUT B JIEBOM 4acTU ypaBHEHUS. TpeThe ypaBHEHHE MOXKHO 3aIllUCaTh B BUAE

0="0by,y, +b3,y, — 5 + a3 X, +as,X,
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U Toraa paBeHCTBO D33 = -1 cTaHOBUTCS O04YeBHIHBIM. ONpEICTUTEh MATPHUIIBI HE PaBEH HYJIIO.
Panr matpunel paBeH 2, 4TO COBMAJAET C YHUCIOM HCCIEAYEMBIX MEPEMEHHBIX MHHYC OJUH.
3HAUUT, JIOCTATOYHOE  YCJIOBHE  BBHIMOJHSETCS, W  BTOPOC  YpPaBHEHHE  SIBIISCTCS
UACHTU(DULIIUPYEMBIM.

B TpetheM ypaBHEHHMH NPUCYTCTBYIOT TPU HCCIICIyeMbIe TIEpEMEHHBIC: Y1, Y2, Y3 (H=3).
B uém orcyrctByer nBe (akropHbie mepemeHHbie X3 U X4 (D=2). Heobxomumoe ycioBue
uaeatuunupyemoctt D + 1 = H  Bemonasiercs. [jis mpoBepKH JOCTATOYHOTO YCIIOBUS
COCTaBUM MaTpully U3 KO3(PPHUIMEHTOB IPU OTCYTCTBYIOIIUX B TPETbEM YpPAaBHEHUU X3 U X4
B3STHIX BO IEPBOM U BTOPOM YPaBHCHUSX:

YpaBHEHMS], U3 KOTOPBIX B3SIThI Ilepemennble
K03((PULNEHTHI TIPH IEPEMEHHBIX X3 X4
1 0 0
2 azs a4

Onpenenurens Takoil MaTpuubl paBeH Hymo. CleqoBaTeNbHO, JOCTATOYHOE YCIOBUE HE
BBINOJIHSAETCS, U TPEThE YPaBHEHUE HEJIb3s CUUTATh UIACHTUDHUIIMPYEMBIM.

B urore Mbl OXYYHIIM 9TO UACHTUPHUIUPYEMBIM SBIISIETCS TOJIBKO BTOpPOE ypaBHEHHUE, a
IIEpBOE U TPEThE YPAaBHEHMS HE SABJSIOTCS MICHTU(DUIUPYEMBIMU, IO3TOMY CUCTEMA B 1I€JIOM HE
SBIISICTCS UACHTU(PHUIIIPYEMON.

[Mpumep 2. Ilycts naHa uaeHTU(UIpYyEeMass MOJENb U3 JABYX YpaBHEHHIA, cOep)Kaiias JBE
uccielyeMble U Be (PaKTOpHbIE IEpEMEHHBIE:

yi=a, +tb,y, +a,x +¢

Yy =ay +byy tanx, +&,

3aman Ha0op PaKTUUECKHUX JaHHBIX:

Ne HaOmroneHus Y1 Y2 X1 X2
1 33,0 37,1 3 11
2 45,9 49,3 7 16
3 42,2 41,6 7 9
4 51,4 45,9 10 9
5 49 37,4 10 1
6 49,3 52,3 8 16

Pemenue: Mcxonnyro MoJienb MOKHO TpeoOpa3oBaTh B IPUBEAEHHYIO (OPMY MOJETH BUAA:

yy=dy+dyx +d,x, +¢

Yy =dy +dyx, +dyx, + 6,
[TpuBenénnas Gopma MOJAENTH SBISETCS CHUCTEMOM HE3aBUCHMBIX YpPaBHEHHMM, K KaXIOMy M3
KOTOPBIX JJIsi HaX0XkAeHUs ko3¢ uirenToB MoxkHo npuMeHuts MHK, mono6HO ToMy, Kak 3To
JienaeTrcss Ui TOCTPOCHUS JIMHEHHOM MOJENIN MHOYKECTBEHHOW PErpecCHH, COCTOSIIEN U3
OJTHOTO ypaBHeHUs. {11 HaxokaeHHus Ko3((UIMEHTOB NEepBOr0 YpaBHEHUS Mbl IPUMEHUM B
MS Excel oopabotky Ceppuc/ Ananu3 nanabix/ PETPECCHUS BbiOpaB B KavecTBe quana3oHa
JQHHBIX JUIS MCCIIEyeMOW IIEPEMEHHON KOJOHKY JAHHBIX Ul Y1, @ B KaueCTBE [IUaIla3oHa
JaHHBIX 111 (PAKTOPHBIX MEPEMEHHBIX — KOJOHKHM JaHHBIX JUISl X1 M X2. AHAJIOTMYHO MJIst
ornpeneneHus: KodQPUIUEHTOB BTOPOro ypaBHeHus npumeHuM oOpabotky PEI'PECCUS, B3sB
JAHHBIE JUTA Y1 | X1 ¥ X2. B ©TOre MoNTydum cieayroinyo cucteMy ypaBaenuit (IIOM):

y, =19,9046 + 2,8214x, +0,3937x, + ¢,

y, =19,0661+1,6844x, +1,1855x, + &,

Jns nepexona oT npuBeAEHHONW (HOPMBI K CTPYKTYpHOU Qopme Mojenu HalaéM X2 U3 BTOPOTO
YpaBHEHUS:
v, —19,0661—1,6844x,

1,1855

X, =
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HOIICTaBI/IM 9TO BBIPAKCHUC B IICPBOC YPABHCHUC BMCCTO X2, U TIOCJIC H€06XOI[I/IMI>IX
apudMeTHIECKnX MpeoOpa30BaHMM, MOTYIUM NIEPBOE YPAaBHEHUE CTPYKTYPHOU (hOPMBI:

v, =13,5734+ 0,332y, +2,262x, + &,

[anee BeIpazum X1 U3 nepsoro ypasHeHnus [IOM

U IOJACTaBUM OTO BBIPAXKEHHE BO BTOpoe ypaBHeHue [IOM

y, —19,9046 — 0,3937x,

X, =

28214

peoOpa3oBaHUil OTYYUM BTOPOE YpaBHEHUE CTPYKTYPHOU (OPMBIL.

v, =7,183+0,597y, +0,951x, + &,

OxoHYaTenbHbIA BUJ] CTPYKTYPHON MOJIENH:
v, =13,5734+0,332y, +2,262x, + ¢,
v, =7,183+0,597y, +0,951x, + ¢,

BMecTO X1. llociie oueBMIHBIX

2.1.2.5.lIpumep pewenus cumyauuorHou 3a0a4u no meme «Xapakmepucmuxiy U Mooeau

6PDEMEHHbIX DﬂdOg»

[TocTpouTth MO/IETTHE BPEMEHHOTO psAJia (aAUTUBHYIO).
1 BbruucnuTh nporHo3 no aaIuTUBHON MOJEIH Ha MEPBOE NOIYTOAME.
2 [TocTpouts rpaduveckoe n300pakeHNue JaHHOTO BPEMEHHOTO Psijia ¥ IMHUK TPEHA.

Tabnuua qaHHBIX

t 1 2 3 4 5 6 7 8 9 10 11 12
YpoBHHu psiia 18 12,5 16,8 15,8 11,5 15 | 14 10,5 13,3 12,2 9,7 115
Yt
Pemenne
HOCTpOI/IM ANJUTUBHYIO MOJICIIb.
HpOI/I3BeI[eM BbBIPABHHUBAHUC NCXOJHBIX ypOBHCfI.
Not Yt WTOTO 32 CKOJIB3SIIIIast LenTpupoBaHHast Ornenka
3 mecsia cpemHsis CKOJIB3SIIIAst CE30HHOM
cpeaHsst KOMITOHEHTBI
1 18
2 12,5 47,3 15.767
3 16,8 45,1 15.033 15,4 1,4
4 15,8 44,1 14,7 14.867 0.933
5 115 42,3 14,1 14,4 -2,9
6 15 40,5 13,5 13,8 1,2
7 14 39,5 13.167 13.333 0.667
8 10,5 37,8 12,6 12.883 -2.383
9 13,3 36 12 12,3 1
10 | 12,2 35,2 11.733 11.867 0.333
11 9,7 33,4 11.133 11.433 -1.733
12 | 115
ITpousBeneM OLIEHKY CE30HHON KOMITOHEHTBHI.
Tlokazarenu No mecsiiia
1 2 3
1,4
0.933 -2,9 1,2
0.667 -2.383 1
0.333 -1.733
Urtoro 3a i mapameTp x 1.933 -7.017 3,6
CpenHsisi OlleHKa Ce30HHONH KOMIOHEHTBI 0.644 -2.339 1,2
CKOppEeKTHpPOBaHHAs CE30HHAS 0.809 -2.174 1.365
KOMIIOHEHTAa
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Koppexrupyronmii komnonent k=-0.165

Haiinem ypaBHeHH€e TpeHaa I ONPEAEIEHUS TPEHA0BOW KOMIIOHEHTHI:

Yi=ao + ar*t

[Tapametpsl ypaBHeHus a0 u al onpeaenyum Mpu NOMOITH CUCTEMBI IByX HOPMaJIbHBIX
YpaBHEHHUI, OTBEUAIOIINX TPEOOBAHUIO METOa HAMMEHBIIINX KBAJIPaTOB:

{ na0+ath=Zy
aOZt+ath2 = Zty

[Toctpoum TabnuIly npeiBapUTENbHBIX PACUETOB:

t Y t? ty
1 1 18 1 18
2 2 12,5 4 25
3 3 16,8 9 50,4
4 4 15,8 16 63,2
5 5 11,5 25 57,5
6 6 15 36 90
7 7 14 49 98
8 8 10,5 64 84
9 9 13,3 81 119,7
10 10 12,2 100 122
11 11 9,7 121 106,7
12 12 11,5 144 138
> 78 160,8 650 972,5
cpenHee 6,5 13,4 54.167 81.042

[TogcraBuM B cucTeMy ypaBHEHHUH 3HaYEHUS U3 TAOJIUIBI U PEITUM CUCTEMY

{12ao+78a1:160.8

78a0+650a21=972.5
[Tomryuaem ao=16,71 u a;=-0,51.
[Tonyunnu ypaBaenue Tpenga Y=16.71-0.5t
Tenepb npou3BeeM IMUMUHUPOBAHNE BIUSHUS CE30HHON KOMITOHEHTHI (Y-S), onpenenum

tpenaoByto (7) u cnyqaiinyio (E=Y-(T+S)) KOMIOHEHTBI.

Brruncnenus ITPOU3BCJCM B Ta6J'II/II_IeI

Ne Yt Si T+E=Y-Si T T+Si E=Y-(T+Si) E?

1 18 0,809 17,191 16,196 17,005 0,995 0,989
2 12,5 -2,174 14,674 15,688 13,514 -1,014 1,028
3 16,8 1,365 15,435 15,179 16,544 0,256 0,065
4 15,8 0,809 14,991 14,671 15,480 0,320 0,102
5 11,5 -2,174 13,674 14,163 11,989 -0,489 0,239
6 15 1,365 13,635 13,654 15,019 -0,019 0,000
7 14 0,809 13,191 13,146 13,955 0,045 0,002
8 10,5 -2,174 12,674 12,637 10,463 0,037 0,001
9 13,3 1,365 11,935 12,129 13,494 -0,194 0,038
10 12,2 0,809 11,391 11,621 12,430 -0,230 0,053
11 9,7 -2,174 11,874 11,112 8,938 0,762 0,580
12 11,5 1,365 10,135 10,604 11,969 -0,469 0,220

Cpennsist kBagpaTuueckas ommboka MSE = 0.276
Cpennee abcomrotHoe oTkinonenue MAD = 0.000
[IporHosHoe 3HaueHue onpenensercs mo popmynae” F(X)=T(X)*S(x)
IJIe X - HOMep Mecslia, Ha KOTOPbIi JaeTcs NporHo3, 7' — 3HaYeHue TpeHaa, S — ce30HHas
KOMITOHEHTAa, cocTaBJIstomnias B mepom Mecsite 0,809, Bo Bropom — -2,174, B TpeThem — 1,365
Komnen nepBoro nomyroaus npujaercs Ha 18 mecs.

3naunt F(16)=T(16)*S(16)=16.705-0.508*16+0.809=9.

2.1.3. IIpuMepHBIE TEMBbI JUCKYCCHH

1. HO‘-ICMy BO3HHKIJIA TaKasd HayKa, KaK «9KOHOMCTPUKaA».

2. CBsI3p SKOHOMETPHKH C SKOHOMHUYECKOW TEOPHEH, BBICIIICH MaTEMATUKON M CTATUCTHKOM.
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3. Drarbl MOCTPOSHUS SKOHOMETPUIECKOM MOJIETIH.
4. Cnenuduxaiys MOJEIH.

2.1.4. IlpuMepHbIe 3aaHUS IJISI CAMOCTOSITEILHOI PadoThI

3aoanue Ne 1.

1. Haiitu ypaBHeHHe perpeccun Y = a+bX MeTO10M HaUMEHBIIUX KBAJIPATOB.

2. BemonauTh yepTex. HaHecTn MCXOMHBIE TOUYKU U YPaBHEHUE PETPECCUHU.

3. Jlate unTepnpeTamuio KodhGHUIMEHTOB YpaBHEHHUS.

X — cpenasist 3apaboTHAs IUIATa, THIC.pYO.

Y — oTpeOuTeIIbCKUE pacXo/ipl, THIC. PyO.

X 831 562 665 705 796 | 672 545 584 949 888
Y 399 342 354 558 452 | 415 310 208 462 368
3aoanue No 2.

ITo manabIM U3 3aganus Nel:

1.
2.

3.

Haiitu Be100pouHBIi K03()(HUIUEHT KOPPETSIUHA U HHICKC T1eTePMUHALINY.

JlaTb olLieHKY MTOJyYeHHOMY 3HAYE€HUIO MHIeKca eTepMuHanuu. Cienarh BbIBOJ O KaUeCTBE
MOJYYEHHOM MOJICNIA ¥ BO3MOKHOCTH HCIIOJIb30BAHMS €€ JUTSl TPOTHO3UPOBAHHMSL.

B ciy4ae yaoBIeTBOPUTEIEHOTO KaueCTBA MOJICNIN BBIYHCIUTD IPOTHO3HOE 3HAUCHUE
3aBUCUMOI IEPEMEHHOM NpU 3HaYEHUH HE3aBUCUMOM nepeMeHHoM, cocrasistoniem 110%
OT €€ CPEeTHEeTO 3HAUCHHS.

3aoanue No 3.

1.

[To nanubIM 3aanuii 1 1 2 onpenenuTe KPUTHUECKOE 3HAYEHUE I'gp U1 BBIOOPOUYHBIX MAPHBIX
K02 PHUIIMEHTOB KOPPEISIHH, TIPEACTABICHHBIX B KOPPEISILIMOHHOW MaTpHIle, 0 Tabiuie
duiepa 1 MpoBEpbTE 3HAUUMOCTh KXXI0T0 U3 K03()(PULIMEHTOB Ha ypPOBHE 3HAUUMOCTH 0L =
0,05.

Onpenenure ABa Mpu3HakKa, ¢ Bameil Touku 3peHus Hanbosee BaKHbIE ISl 0OBICHEHUS
BapHalllM UCCIIeyeMOro nmpu3Haka. PaccunTaiite BBIOOpOUYHBIE YaCTHBIE KOI(DPUIIMEHTHI
KOPPEJSALUH UCCIIEAYEMOr0 IIPU3HAKa C KaKIBIM U3 HUX MPH (PUKCUPOBAHHOM 3HAUEHHUH
npyroro. Haiinure nHTepBaIbHbIE OLIEHKU YaCTHBIX KO3()PHUIIMEHTOB KOPPENSLINH,
OTIpesieNIuTe 3HaUUMOCTh K03 ¢ureHToB. CpaBHUTE YaCTHbBIE KO HHUIMEHTHI KOPPEIALHH
C COOTBETCTBYIOLIMMU NapHbIMU. CrienaiiTe BEIBOIbI OTHOCUTEIBHO POIM UCKIIFOUEHHOM
NIEPEMEHHOM B U3MEHEHUH CTENIEHU TECHOTBI CTATUCTUYECKON CBA3H, XapaKTEPU3yeMOU
TUMH K03 (PULIMEHTaMU KOPPEISALIUU.

PaccunraiiTe 3HaueHuEe MHOKECTBEHHOTO KO3 (HUIMEHTa KOPPEISALHUN UCCIEeyeMOro
IpU3HAaKa C BBIOpaHHBIMU B 11.2 npu3Hakamu. Omnpenenure KodpOUIHUEHT 1eTepMUHALINH,
IIPO-BEPHTE €r0 3HAUUMOCTb.

3aoanue Ne 4.

1.

3.

Hcnonb3ys kputepuit @uiiepa, nposepbre Ha ypoBHE 3HaUMMOocTH 0=0,05 3HaUNMOCTh
Ka)XJIOTO YPaBHEHHUSI PErPECCUM U3 UCXO/IHBIX JaHHBIX. B 3HAUMMBIX ypaBHEHMSAX pacCUUTanTe
3HaueHHs [-CTaTHCTHK BCeX KOA(PPUIIMEHTOB, UCTIONB3YS 3HAYEHHs BLIOOPOUHBIX CPETHUX
KBA/IPaTHYECKUX OTKJIOHEHUH, MPUBEICHHBIX MO KKABIM 13 KO3((HIIMEHTOB.

I[To Tabnuue pacnpeneneHust CTbIOJIEHTa ONPENENNTE by, — KPUTHUECKOE 3HaYeHue t-
CTaTHCTUKHU JUIS KXKJI0TO U3 ypaBHEHMH Ha ypoBHe 3HaunMocTH 0=0,05. IIpoBeprTe
3HaYUMOCTh KOA((HUIIMEHTOB YPaBHEHUS PETPECCHH.

Bribepure U3 npeasoxkeHHbIX ypaBHEHUH Hauy4iee. PaccunTaiite HHTEpBaJbHbIE OLIEHKU
ero koogduueHTos. [IpousBenure ananu3 ypaBHEHUS.

3aoanue Ne 5.
3aBUCUMOCTh 00bE€Ma MPOU3BOJICTBA Y (THIC. €/1) OT YUCICHHOCTH 3aHSTHIX X (4eJl.) HEKOTOPOH
(GbupMBI IPUBOASTCS B TAOJIHUIIE.

X

| 10 | 12 | 15 | 17 | 22 | 23
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y | 29 | 31 | 37 | 39 | 43 | 58 |
JIJ1s1 XapaKTepUCTHKH 3aBHCHMOCTH Y OT X PACCUMTATe MapaMeTphbl CTeNeHHOH GyHKIHH y=a * X'.

2.1.5. IlpuMmepsnl J1a00OPATOPHBIX padoT
JIABOPATOPHAS PABOTA 1
IO TEME «(ITAPHASI IUHEHHAS PETPECCHSI» (4 YACA)

Hcxons u3 3aaHusl, BHINOJHEHHOT0 HA ceMUHape 3 He00XO0MMO MTPOU3BECTH PACUETHI
B DJICKTPOHHO#H Tabmuie Excel.

[Ipn BBOmEe (QyHKIMHM BpYyYHYIO, HEOOXOIUMO HauyaTh BBOJ CO 3HaKa «=». [lpu
MCIOJIb30BAaHUHU aBTOMAaTUYeCKON (DYHKIIMU JaHHBIN 3HAK MPOCTABIIAECTCS aBTOMATUYECKHU.

His  obneryeHuss pabOThI BO3MOXKHO KOMHUPOBAHUE BBEACHHBIX (HOPMYII,
NEepeTacKUBaHMUsI YEPHOTO IUIIOCA B IPAaBOM HKXKHEM YTy s4Yelku ¢ (GopMysoil BHHU3 N0
HEOOXOANUMOM STUSHUKH.

JlononHuTenbHAsE HHPOPMAIIHS IO UCIIONIb3yEeMbIM B Ja00paTopHOi paboTe BCTPOCHHBIM
B Excel ¢pyHkumsm npusesieHa B TabuuIe, pacioioKCHHOW B KOHIIE 3aaHUsI.

B Excel coctaBuM BCmomorarenbHy TaONMIly, TMPUBEICHHYIO Ha pHC.l, BBIIOIHUB
NEHCTBUS, ONTUCAHHBIC HIDKE TIOJT PHCYHKOM.

A B C D E F G

1 Tadanma 1

IIyTEM

2 Ipepnpramne X v x*y xf v ‘

2 1 240,00 180,00 | 4320000 | 3760000 | 3240000
4 2 620,00 230,00 | 14260000 | 38440000 | 32000.00
5 3 1060.00 360,00 | 38160000 | 1123600,00 | 122600.00
] 4 148000 430,00 | 666000.00 | 219040000 | 20250000
7 Hroro 3400.00 122000 |1233400.00] 375600000 | 41740000
8 |Cpepmee sHauerme| 830,00 303,00 | 30833000 | 93500000 | 104330.00
9

10 Kon-eo MsmMeperinl 4

Puc.1 IIpumep 3amoHEHNs BCTIOMOTATEIbHON TaOMHUIIBI 1

KonnyectBo wu3MepeHMii MOXXHO JMOO BBECTH BpPYUHYIO,
cratuctudeckoi gpynkuueit CUET.

Ctpoky «Toro» BeIMUCIsAEM NIPH MOMOIIN (QYHKIHHU ) (ABTOCYMMA).

CpenHee 3Hau€HUE BBIUUCISETCS MPHU noMoIu cratuctudeckoil pynkiuu CP3HAY. [{ns
Halero npumepa (puc.l) MOXKHO c/ieiaTh BBIBO, YTO CPEIHUI 00beM MPOU3BOJICTBA COCTABIISET
850,00 MTH.pY6. TIPH TPOM3BOICTBEHHBIX TLIONIA/IAX, COCTABISIONNX B cpeaeM, 305,00 M2,

Hanee 3anonusieMm ctoibusl D, E u F. Ilocnequue aBa ctonOua MOryT ObITh 3alOJIHEHBI
npu nomouu maremarndeckon pynkuuun CTEITEHD.

ITocne 3Toro He0OXOAUMO COCTaBUTH TAOIMIlY AJIS BHIYUCIICHUS 3HAUYCHUN AUCHEPCUH U
CTaHJAPTHOTO OTKJIOHEHHWs JUIS TIEPEeMEHHBIX X W Y (BcroMoraTenbHas Tabmuma 2, puc.2).
JlonomHUTENbHBIE CBEJCHUS MO 3aMIOJTHEHUIO TaOIHUIIBI TPUBEIEHBI TIOCIE pUc.2

1100 BOCHOJIB30BAThCS
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A B C D E F
1 Tabauma 1

2 | TIpepnpuamie x ¥ xty xZ v

3 1 240,00 180,00 43200,00 3760000 | 3240000
4 2 620,00 230,00 142600.00 38440000 | 3290000
5 3 1060,00 360,00 38160000 1123600,00 | 129600.00
6 4 1480.00 430,00 666000.00 219040000 | 202300,00
7 Hroro 3400,00 1220,00 1233400,00 3736000,00 | 41740000
g Cpemiee smawerme| 830,00 303,00 308350,00 939000,00 | 104350.00
s

10 Komro mmepemﬂ'f; 4

11 Tadauna 2

12 X v

13 D 216500,000]11325,000]

14 G 465.296] 106419

Puc.2 IIpumep 3anonHeHNs] BCIIOMOTATEIbHON TaOIUIIBI 2
st pacyera mucriepcud D HEoOXOAMMO BOCIIOJIB30BAThCSI CTATUCTHYECKOW (PyHKITMEH
JUCILI. CrangaptHoe oTKIoHeHue ¢ — ctatuctudeckas pynkinus CTAHIOTKIIOH.T.
[[anee MOXHO pPaCCUHUTATLb IIapaMCTpPhbI JIMHEHHOTO YpaBHCHUA a u b. I[J'IH 9TOTI'O
y yX-y*X y
BOCTIONIB3YiTEeCh popmymnamu b = gl I7ie 3HaMEHATENb — 3TO JUCIIEPCUs IIEPEMEHHON X

u a=Yy—bX.B coorBercrByromue sueiiku BBeauTe HGopMyIbl BpydHyo. JlJis HAmero npumepa
pe3yNbTaT BBOAA OyIET BRITISLICTH CICTYIOIUM 00pa3om (puc.3).
11 Tadauna 2

12 x ¥

13 D 216500,000{11325,000
14 G 465296 106419
15

16 \mapameTp a 112,229

17 napametp b 0,227

PI/Ic.3.H[1);Mep pacueTra apaMeTpoB JIMHEHHOTO YpaBHEHUS Perpeccuu
Jlns  onpeneneHus NapaMeTpoB JIMHEHHOTO YpPAaBHEHUS PErPEeCcCUU TaKKe MOYKHO

BOCIIONE30BAThCs BCTPoeHHO# (pyrkimeiit JINHENH. BrinonHuTe CIeIyronye aeiCTBY.

a) Beigenure 06macTh mycThix siueek 5x2 (5 cTpok, 2 cTosb1ia) Ha BaieM paboueM JIUCTE [
BBIBOJIA PE3YJIbTATOB PErPECCUOHHOM CTATUCTUKHU MM 00J1acTh 1X2 — 715 MOTyYeHHsI TOJIBKO
KO3 PUITMEHTOB perpeccu.

6) C nomombio Macmepa ¢pynxyuii cpenu Cmamucmuueckue sridepute Gpyakuio JUHEAH

Y 3aIOJTHUTH €€ apryMeHTHI (puc.4):
ApryMeHTsl dyHKLMW ¥ |-

MMHEAH

1

%‘]
1]

H3BecTHbIE_3HaueHna_y |

1

%‘l
[

M3BECTHbIE_3HEYEHWMA_X

]

%"ﬁ
1]

KaoHcT

1

%‘]
1]

CTaTucTuka

Bo3BpalaeT NapaMeTpel MMHERHOO NPHEMBKEHMA NO METOAY HAMMEHBLIMX KBEAAPaToB.

H3BECTHBIE_SHAYEHHA_Y MHOXECTED SHEYEHWA ¥, ANA KOTOPLIX YHE WZBECTHO COOTHOWEHNE ¥ =
mx +b.

SHE4eHHe:

Cnpaeka no 5Toi GyHKLm [ OK ] | OTMEHS |

Puc.4. Jlnanorosoe okHO BBOjA aprymentoB (ynxiuun JUHEAH
Trac H36€Cmel€_3Halt€HlUZ_y — AWalia3oH, COIle)KaH_II/Iﬁ JAHHBIC PE3YyJIbTaTUBHOI'O IIPHU3HAKA Y,
HSG@Cmele_S’HCerHu}Z_X — Auaria3oH, conepmamnﬁ JaHHBIC O6T)$ICH$[IOHIGFO IIpU3HAKa X,
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Koncm — nornueckoe 3navyenue (1 wnum 0), KOTOpoe yKa3bIBaeT Ha HAJMYUE WM OTCYTCTBHE

CBOOOJTHOTO WICHA B YpaBHEHUH (B HaIlleM IIPUMEPE MPUCYTCTBYET, CTaBUM 1);

Cmamucmuxa — norudeckoe 3HaueHue (1 wmiam 0), KoTopoe YKa3bIBa€T, BBIBOJUTH

JIONIOJIHUTEIbHYI0 HH(OPMALIUIO TI0 PErPECCUOHHOMY aHAJIN3y WM HeT (CTaBuM 1).

B) B neBoii BepxHell ssuelike BbIICIEHHON 00IACTH MOSIBUTCS NIEpBOE YKCI0 Tabmuubl. s
pacKphITUs BCeH TaOIMIIBI HY)KHO HaXKaTh Ha KiaBuily <F2>, a 3aTeM — Ha KOMOUHAIHIO
knaBum <CTRL> + <SHIFT> + <ENTER>.

JlononaHUTENbHAs PErPECCUOHHAsI CTAaTUCTUKA OyeT BbIBeieHa B BUJIE (Tabu.1):

Tabnuma 1
3nauenne ko3 hunnenta b 3rageHne Kod¢pUIICHTa &
CpenrexBagpaTndeckoe OTKIOHeHHE b CpenHeKBaIpaTHYECKOE OTKIOHEHHE a
Kos(uuuenT gerepmunanuu R? CpenHekBagpaTHIECKOE OTKIOHEHHE Y
F-craructuka (Fpacr) Yucito creneHeii cBo0O bl
PerpeccronHas cyMMa KBaJipaToB OcraroyHas cyMMa KBaJipaToB

r) IIpoananu3upyiTe MOJy4yECHHYIO Pe3yJIbTUPYIOILYIO TaOIUIy PErPECCUOHHON CTATUCTHKH.

[locne 3TOr0 MOXHO CTPOMUTH MOJE KOppesiuu. s mocTpoeHus Mot KOppessauuu
(nnm muarpammel paccenBanusi) B Excel ucnonszyem Macrep amarpamm. B auanoroBom okhe
BblOUpaeM Toueunas. Ilocne BCTaBKM JuarpaMMbl MOXHO J100aBUTH JIMHUIO perpeccuu. s
3TOr0 HaKMMAeM Ha OJHOM M3 TOYEK Ha I10JIe JuarpaMMbl IPaByr0 KHOIIKY MBILIM U BbIOWpaeM
komanay /lodaButh JaunHuio Tpenaa. Beibupaem tun — Jlunetinas, [lapamerpel — Ilokasvieames
ypasuenue na oOuacpamme. Pe3ynpTUpyOIlee IOJ€ KOPpeNsLUUd JUIsl Hallero mnpuMepa
MIPUBEACHO HA PUCYHKE 5.

500,00
450,00 /
400,00

y=0,2268x+ 112,23 /
350,00

300,00

250,00
200,00

150,00
100,00

50,00

0,00 T T T T T T T 1
0,00 200,00 400,00 600,00 800,00 1000,00 1200,00 1400,00 1600,00

Puc.5. ITone xoppensiuuu
CpaBHI/ITe IMMOJIYYCHHOC YPAaBHCHUC PEIrpeCCUU IIPpU PACUCTC IMApaMCTPOB YPABHCHUS U
YpaBHEHUE Ha I10JI€ KOPPETIALIUU.
I[aﬂee paccuuTacM APYruc mokKasaTrcein BCIIOMOTaTeJIbHOM Ta6J'II/II_U>I 1, IMPUBCACHHBIC HA
puc.6.
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16 napameTpa 112,229

17 \mapameTp b 0,227

18

19 Tadauna 1 npoJo/LKeHHE

20 Tpemmpuamme Vs vy [v-5°

21 1 166,658] 13,342 178,00366
22 p) 252,838| -22,838 521,58965
23 3 352,626 7,374 54,37785
24 4 447,378 2,122, 4,50453
25 Hroro 1220,000 0,000, 758,47575
26 Cpemieesmavemtel 555 nanf 189,61894

Puc.6. [Ipumep 3amoHEHUS] BCIOMOTATEIBHON TaOIUIIEI 1
Cnenyrommm  3tarioM  JiabopatopHoil  paboTel  OyneT  pacyer — Iokaszareseid,
AQHAJIM3UPYIOUIUX IOJIYYEHHOE YpPaBHEHUE JMHEHHON perpeccuH, KOTOpbI€ IPEACTABICHbI Ha
puc.7 (popmynsl i pacdeTa IMOKazarejle MOXKHO IMOCMOTPETh MO0 B JIEKIHUU 2, JIMOO B
MPAKTUYECKOM MpHUMeEpe, PacCMOTpEeHHOM Ha cemuHape 2). IlosicHeHHs K BBIMOJIHEHHUIO 3TOMN
qacTH pabOThI IPUBEICHEI ITOCIIE PHC.7.

29 Ho3GGUUMEHT HOPPENALMK 0,991592964

30 KO3GOUUMEHT AETEPMUHALLMK 0,983256606

31

32

33 F-HpuTepwMii Ouwepa pacueTHbIA 117,4500944

34 F-vpuTepuid ®uwepa TabAruHBIA onpegenaetca no Tabnuue npw a=0,05, k1=1 w1 k2=n-m-1 13,51
35

36

37 cTaHmapTHaA owKnbKa koadduurenTa perpeccuM b 0,020926515

38 cTaHpapTHaA ownbka ko3pduumMeHTa o 20,27821403

29

40 t-KpuTepWiA CTblogeHTa ANA Ko3PdULMeHTa perpeccuin b GakTMYeckmin 10,83743948

41 t-wpuTepuil CThioAeHTa ANA NapameTpa a GanTHUECKUA 5,534443875

42 TabnuuHoe 3HaYeHHWe t-KpUTepKA CTeIOLEHTa onpegenAeTcA no Tabnuue npw a=0,05 v cTenequ ceobogel n-2 4,3027
43

44 noBepUTENbHBIA MHTEpBan ana b 0,136749323  0,31683
45 A0BEPHMTENbHBIA MHTEPBAN ANA @ 24,97736592 199,4797
46

47 NpOTHO3HOE YBENHMYEHHE X 1,1

48 MpOrHo3HOEe 3HaYeHWe X 935

49 NPOrHO3HOE 3HaUeHWE Y NPK MPOTHO3HOM 3HAUEHMM X 324,2771363

30

51 ownbra nporHosa 9,898153049

52 [oBEpUTENbHBIA MHTEPBAN NpM t-Tabn. AnAa Hawero npumepa 281,6883531 366,3659

53
Puc.7. IIpumep pacuera nokazareneit

Koapduunent koppensnuu Mexay X U Y onpenensercss Mpu MOMOIIM CTaTUCTHYECKON
¢byakuun KOPPEJL, roe B kauecTBe MaccuBal juist Haliero npuMepa BBICTYIAIOT 3HAYCHUS X, a
MaccuBa2 — 3HAYCHUS Y.

Tabmuynoe 3HayeHume F-xputepuss @Dumepa MOXKHO ONPEACTUTH TPH  MOMOIIU
BcTpoeHHoit  (ynkimu  FPACIIOBOP  (BepositHocte  0=0,05, crenenu cBoOozabi1=Kj,
creneHu_cBo001bI2=K>).

Tabnuuynoe 3Hauenue t-kputepust CTbIOJEHTa MOXKHO ONPEAEIUTh NpPU MOMOILU
BcrpoeHHoit pynkuuu CThIOIPACITIOBP (BepostHocTh 0=0,05, cTenenn_cBo6o 161 1=N-2)

DyHKIMSL Kareropust Onwncanne CHHTaKCHC U TapaMeTphl
>(...) OtaenpHas IToacuer cymMBbI gncen B crobkax yka3pIBaeTCsl Tuana3oH sS4eeK, s
kateropust (1160 KOTOPBIX HaJI0 MO/ICYUTATE CyMMY.
Ha HaHem
«['naBHasy, b0
Ha HaHeNu
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«DPopMyIIBI»)

FPACITIOBOP Cratuctuueckue | Bozppamaer obpatHoe | FPACIIOBP(BeposiTHOCTB;CTETIEHH CBOOOIBI
(mm 3HauYCHUE TUTST F- | l;cremenu_cBoGomBI2)
CoBMeECTUMOCTD, | pacHpenesCHHs BeposiTHOCTh — 3TO BEpPOSATHOCTH, CBA3aHHAS
nst Office 2010) | BepostTHOCTEH. c F-pacnpenencuuem.
FPACIIOEP MoxkHO | CrenmeHn cBobompl 1 — 3TO YHCIUTEND
HCII0JIB30BaTh, 4TOOBI | CTEneHen cB0OOaBI-N1-K.
ompenenuts Kputudeckue | CtemeHH cBOOOMBI 2 — 3TO 3HAMEHATENb
3HAYEHUS F- | cremenei cBobomwi-n; - (n - k - 1),
pacnpeneneHus rae k — xonuyecTBO (hakTOpoOB, BKIIOYEHHBIX
B MOJIEJb,
JUCILT Cratuctuueckue | Beraucnger — mucnepcuto | JUCILI(ducnol; uncno2;)
UL reHepajgbHON | 4ncnol; umucno2;...;uucino 255 — 4YHCIOBBIE
COBOKYTIHOCTHU apryMeHThI, COCTaBIAIOIINE TI'€HEPAIbHYIO
(Jloruueckue U TEKCTOBBIC | COBOKYIHOCTh
3HAYCHUS] HTHOPHPYIOTCS)
JIMHEWH Cratuctuueckue | Jta dyHkuus ucrnonssyer | JIMHEWH(u3BecTHbIC 3HAYCHHS Y;H3BECTHBI
METOx HaNMEHBIINX | € 3HAYeTus X;KOHCT;CTaTHCTHKA)
KBaZpaToB, YTOObI HAaWTH | W3BECTHBIC 3HAUCHUA Yy - JIana3oH
ypaBHEHHE NPSAMOH JIMHHUY, | 3HAYCHUH Y;
KOTOpast HaWJIydIIMM | M3BECTHBIC 3HAYEHHS X - JIana3oH
00pa3oM arnmpoKCUMHUPYET | 3HAYCHUI X;
HMEIOIIHeCs JaHHBIE. | KOHCT— ycTaHaBiMBaeTcs Ha 0, eciu 3apaHee
OyHKIMA BO3BpallaeT | U3BECTHO, YTO CBOOOHBII usieH paBeH 0 U Ha
MacCuB, KoTOpBI | 1 B MIPOTUBHOM cilydae;
ONHUCHIBACT MOJYYEHHYIO | CTaTHCTHKA — ycTaHaBiuBaeTcs Ha 0, ecinu He
MIPSIMYIO. HY’KEH BBIBOJl IOINOJHHUTENBHBIX CBEICHHUH
pEerpecCHOHHOTO aHaim3a ¥ Ha | B
IIPOTUBHOM CIIy4ae.
CP3HAY Craructuueckue | Bosspamaer cpemaee | CP3HAY(uncnol ;uncmo2;)
apupMeTHIECKOe gucaol;9ancno?2;...;9ucino255 — dYHuCIIOBBIC
apryMeHTOB apryMeHTBI, [UIi KOTOPBIX BBIYHCISACTCA
cpenHee
CTAHAOTKIJIOH. Cratuctudeckue | Beramemser crasmaptHoe | CTAHAOTKIIOH.I (wncmiol ;umcno2;)
I OTKJIOHEHUE no | gyuciol;unciao2;...;uuciao255 — 4YHCIOBEIE
reHepaIbHON apryMeHThI, COCTABIAIONINE TI'e€HEPAIBHYIO
COBOKYTTHOCTHU(JIOTHYECKHE | COBOKYITHOCTh
U TEKCTOBBIE 3HAUYEHHS
UTHOPHUPYIOTCS)
CTEIIEHb MaremaTtnueckue | Bosspamaer pesynsTar | CTEIIEHb(uncno;crenens)
BO3BE/ICHUS B CTETICHb YUCIIO — HOMEp  OCHOBaHus, Jto0boe
JIECTBUTEIILHOE YHCIIO
CTEINIeHb — TI0Ka3aTeNlb CTENeHH, B KOTOPYIO
BO3BOANTCS OCHOBaHHE
CTBIOAPACIIOBP | Craructuueckue CTBIOJIPACIIOBP(BeposTHOCTS;
(v Bossparmaer t-3Hauenue CTEIIeHH CBOOOJIBI)
CoBMeCTUMOCTB, | pacHpenesiCHUs BepositHOCTB — BEPOSITHOCTb,
quis Office 2010) | CrproneHTa Kak QyHKIHIO | COOTBETCTBYIOMIAS JIBYCTOPOHHEMY
BEPOSATHOCTH U YUCIIA pactpeneneHuIo CreiofieHTA.
CTEIEHEN CBOOOIBI. CreneHu _cBOOONBI —  YHCIO  CTETEHEH
cBO0O/TBI, XapaKTEepHU3YIOIIee pacupeaeIcHuE.
CUET Craructuyeckue | IlomcuuThiBaeT CYET (3nauennuel; 3HaucHME2;)
KOJIMYECTBO STYEEK B | 3HaueHuel ;3HaueHue?;...;3HaueHne255 -
JMana3oHe, KOTOpBIE | YUCIIOBBIE 3HAYECHHS, PACIIOIOKEHHBIE B

COACpKaAT 4yncJia.

3aJJaHHOM OWaIria3soHe

JJABOPATOPHAS PABOTA 2
IO TEME «(ITAPHASI HEJIMHEWMHASI PETPECCHS» (4 UACA)

Ha 6a3e nabopatopHoii paboThl 1 1 caMOCTOSATEIHHOM pabOTHI 3.
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[Toctpoutsr B EXCel sxOoHOMETpWYECKHME MOJAEIHM IapHOW HEIMHEHHOW pEerpeccHu: a) C
KBaJpaTHbIM KOpHeM O0) creneHHyro. Kaxnplii BHJI MOJEIN HEOOXOIUMMO pPACCUUTHIBATH HA
otaenbHOM JucTe EXcel, Ha3BaB ero cooTBeTCTBYHOIIMM 00pa3OM.

[Tpu 3TOM HEOOXOAMMO HCIIOJIB30BaTh CIIEAYIOLINE BCTPOCHHbIE (DYHKIMH:

CUET() — ans onpeieneHns KOIMYECTBA H3MEPEHHIA;

aBTOCYMMa — JUIsl OIPEJEIICHNUs CyMMbl MaccHBa YUCEl,;

CP3HAY() — nnis1 onpeienieHus: CpeJHErO 3HAUEHUSI MaCCUBA YHCE,

KOPEHDB() — nnst onpeneneHust pe3ysibTata BHIYUCICHUS KOPHS KBaIpaTHOTO U3 YUCIIA,
LN() — ans pacuera HaTypaJbHOTO Jorapudma Jucia;

CTEIIEHb() — anis onipenenieHust pe3ysbTaTa BO3BEICHH YHCIIa B CTEIICHb;

No ok wd=

FPACIIOBOP () — nns onpeneneHus TaOIMYHOTO 3HaYeHHS F-kpuTepus duriepa ¢
BeposaTHOCTBIO 0=0,05, crenenpio cBoOOAbI 1=K1 1 creneHpo cBo6oabI 2=K>.

Kpome Toro HeoOXoammo mMOCTpoHUTh Trpaduku (YHKIUH, C HCIOJIB30BAHHEM CJICIYIOIINX
XapaKTEPUCTHK:
1. nans ypaBHEHUS C KBaJpaTHBIM KOPHEM — TOUYCUYHBIN rpaduK ¢ ABYMs JTUHHUSIMHU TPEH/IA:

JIMHEMHOM M 3KCIIOHEHIMAJIbHOW U YKa3aHUEM YPABHEHHS PETPECCUU HA Juarpamme JJis
JIMHENHOM JINHUM TpeHa. J[s KaK10i U3 JIMHUM TPEH1a IOMECTUTD B II0JIE JUArpaMMBbl
BENMUYMHY JOCTOBEPHOCTH anmpokcuManuu R? (IOCTaBHTh COOTBETCTBYIONIYIO IAI0UKY B
JMaioroBoM okHe «dopmar TMHUM TPeHIan);

2. JUIs CTEIIEHHOI'0 YPaBHEHUS — TOYEUHBIN TpaduK ¢ ABYMS JUHUAMU TPEHIA: TMHEHHON U
CTEIICHHOM M YKa3aHHEM yPaBHEHHUs PETPECCUM HA AMarpamMMe Ui JUHEHHON JIMHUN TPEHJA.
JIns ka0l M3 MMHKE TpeHaa TTOMECTUTD B HOJe AMarpaMMbl 3HadeHne R2,

HeoOxonnMo cpaBHUTH M TNPOAHATU3UPOBATH JAHHBIE JUHUM TpeHAA IJs JBYX YpaBHEHUM

perpeccur W BBIOpaTh AJIA KaXAOro M3 HHUX Hawilydliee NpUOIIbKeHue (JUHEHHOe WiH

IKCIIOHEHIIHATBHOE U, COOTBETCTBEHHO, IMHEHHOE UM CTETIEHHOE) MO TI0Ka3aTemo R2,
JlabopaTopHasi padora 3 no Tteme «MHOKeCTBEHHBbII perpecCMOHHbBIN aHaIu3» (4 yaca)

[MoctpouTs B EXCel 3x0HOMETpHYECKYIO MOJIENTE MHOYKECTBEHHOM PErPECCHH.

J1st 5TOro HEOOXOUMO BBITIOJIHUTE CIIEYIONIUE ACHCTBUSA:

1. Cosnate pacueTHyo 1eKTpoHHYIO0 Tabmuiy 1, aBToMaTH3HPOBAB BCE BO3MOKHBIC
BBIYHCIICHUS.

X1 x2 X3 y y*x1 y¥x2 y*x3 X1+ X2 X1* X3 X2* X3

AlWIN(F-

2

Cpeanee

KoanugecTBo

2. Co3pmarp Tabmuiy 2 «Jlucmepcus M cTaHIapTHOE OTKIOHEHUEeY. I pacueTa TUCIIepCHH
HE00X0/IMMO BOCIIOJIb30BaThCS YK€ 3HAKOMOI BCTpOeHHOH QyHKIMEH. YMeTh
WHTEPIPETUPOBATH MTOIYYEHHBIE TAHHBIE.

X1 x2 X3 y

D

(o}

3. pyrum criocobom pacuera qucrepcuu qaHHbIX B EXcel sBnsercs HagcTpoiika «AHamu3
nauHbIx»/ «KoBapuanusy». [lopsnok nercTBuii:
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a) CcHavajga HeOOXOAMMO MPOBEPUTH NOCTYI K [lakemy ananuza. JIns 3T0TO B TTTaBHOM
MEHIO HY»XHO BeIOpaTh Cepeuc / Hacmpoiiku v HanipotuB Ilakema ananuza yCTaHOBUTH
duaxok (wu mento Paitn/Ilapamerpsi/Haacrporiku/ Yrpasnenue «Hancrpoiiku Excely/
kHormka «[lepedTny);

0) Matpuiy K03 PUIEHTOB BEIOOPOYHBIX TUCTIEPCUI U KOBapUAIIUH MOYKHO MOJIYYUTh C
MOMOIIbIO0 HHCTPYMEHTa aHau3a NaHHeix KoBapuanms. /{1 3Toro Heo6xoaumo
BBIOpATh B riaBHOM MeHI0 Cepeuc / Ananus oannvix / Kosapuayus (viu
Jannsie/ Ananu3 nannbix/KoBapuanus) v 3an01HUTH JUAIOTOBOE OKHO:

Kosapwauus I. 7 ﬁ]
BxoaHbe AaHHEE
. —
BxoaHol HTEpBaN: | £
OTHeHE
MpyNNKpoBaHKe: @ no cTonbuam
no CTpoKaM Cnpaeka

METKM E NEPEOI CTPOKE

MapaMeTpel BEIB0LE
BblX0AHOM MHTEPEAN: 2.7
@ HoBbiA paboumia nucT:

Hoean paboyan kHWra

Puc.1. /InanoroBoe 0kHO BBOJa apaMeTpoB UHCTpyMeHTa Kogapuayus

rae: Bxoouou uwmepean — JIMalNla3oH, COAEPXKALMHA JaHHbIE pe3yabTaTUBHOrO () H
OOBSCHSIOINX TIPU3HAKOB (Bce Xi); [ pynnuposanue — ykazaTb, KaK pacloJIOKEHBI JaHHbBIC ) H
Xi(B cronbuax wimu cTpokax); Memku — (praxkoK, KOTOPBIA YKa3bIBaeT, COACPKHUT JIH TEepBast
CTpOKa Ha3BaHMs CTOJOLOB WJIM HET (JIyyllleé MMOCTaBUTh, YTOOBI PE3YJbTUPYIOILIUE TaOIUIIbI
ObUTH y1000UNTAEMBIMHU); Bbix0OHOU uHmepean — J0CTATOUYHO YKa3aTh JEBYIO BEPXHIOKO SUCHKY
Oyayero auanasona; Hoewii pabouui aucm/Knuea — MOXKHO 3a/1aTh IIPOU3BOIBHOE UMsI HOBOTO
JucTa (WM KHUTH), Ha KOTOPBIM Oy1yT BhIBEJIEHBI pe3ynbTaThl. B mabopartopHoii padoTte 31€ech 1
B JalbHENIIEM, KaXIyl0 00paOOTKY AAHHBIX BBIBOJAUTH HAa HOBBIA JIUCT C COOTBETCTBYIOIIUM
Ha3BaHueM. (Hampumep, nuct ¢ HazBanuem «Kopapuanusy).

B pesynbTare nmomy4yaem, HanpuMep CIEAYIOIIUE JaHHbIE (pHC. 2):

X1 X2 X3 y
X1 216500
X2 182,5 5,1875
X3 89762,5 73,4375 37217,19
y 49100 71,25 20343,75 11325

Puc. 2. Pe3ynbraT npumenenust unctpymenta Koeapuayua

U3 puc. 2 BUIHO, 4TO BbIOOpOUHas KoBapuarust Mexxay X; u X, pasna 182,5; mexay X; u

Y =49100 u 1.1. Bei6opounas nucnepcus Xq pasna 216500; X5 =5,1875 u T.1.

4. Coznarp Tabmuiy 3 «Ilapubie K03 PHUITUEHTHI KOPPEIAIHIY, BOCIIOIb30BABIINCH
BcTrpoenHor pynkuueir KOPPEJI (maccuBl; maccuB2) (Tae MacCUBBI — MaCCUBHI CO
3HAYCHUSIMU TIEPEMEHHBIX, JIUII KOTOPBIX PaCCUYNUTHIBACTCS KOADPHUIIMEHT KOPPETSAILINUHN ).
YMeTb UHTEepPIIPETUPOBATH MOJYyYEHHBIE TaHHbIE.
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5. Jpyrum criocoOoM MpOBEpKH HATHUYUS MYJIbTUKOJUTHHEAPHOCTH SIBJISIETCS HHCTPYMEHT
aHanu3a naHHbeIXx Koppensiuus. B pe3ynbrate HCnoab30BaHUSA 3TOI0 HHCTPYMEHTA MOKHO
MOJTYYUTh MATPUILY MAPHBIX KOIPPUITMEHTOB KOppensiiun. J1Jis 3Toro HeoOX0IuMo BEIOpATh
B I1aBHOM MeHIo Cepeuc / Ananu3z oannwvix / Koppenayusa. Jlanee npoucxoaut padoTa ¢
JINAJIOTOBBIM OKHOM, aHAJIOTUYHBIM OKHY, IPUBEJICHHOMY Ha puc.l.

[Tomrydaem cnemyronyr0 MaTpuily Ko3(GQUIHEHTOB mapHOW Koppensuuu (puc. 3), KOTOpPbIC

COBIIaAaOT C BBIYMCICHHBIMH pPAaHEC 3HAUYCHUAMU (HpOBepBTe NICHTHUYHOCTh JI1 CBOHX

3HAYCHHM ).
X1 X2 X3 y
X1 1
X2 0,172209 1
X3 0,999987 0,167135 1
y 0,991593 0,293959 0,990924 1

Puc. 3. Marpuna ko3 puiimeHToB napHOi KOPPEsIuu
6. IIpoBectu aHanm3 (YCTHO WJIM MUCbMEHHO B TETPAJH) MYJIbTHKOJUICHHAPHOCTH (PaKTOPOB U
BBIOPATh T€ (haKTOPBI, KOTOPHIC OYAYT Y4aCTBOBATh B MOJICIIU. Y METh OOBSCHUTH CBOM
BBIOOD.

JIABOPATOPHAS PABOTA 4
ITO TEME «BPEMEHHBIE PAJIbI» (4 YACA)

ITocTaHOBKA 3a1a4HM:

Jlunamuka o0beMa MPOM3BOACTBA mpeanpustus 1o kBaptamam  2020-2021 rr.

XapakTepu3yeTcs JaHHBIMU, MPEICTaBICHHBIMU B Tabnuie 1. Tadmuuna 1
Ton Kgapran t O6beM npousBojcTBa (MIH. py0.), yt
[ 1 375+X, X — HOPSAKOBBIA HOMEP CTYAECHTA MO CIIUCKY

N I 2 370+x

& 1 3 870+x

v 4 1015+x

I 5 360+x

N I 6 470+x

& 1 7 990-+x

v 8 1020+x

HeO6XO,[[I/IMO MNOCTPOUTHL AOAJAUTUBHYIO MOICIIL BPEMCHHOI'O psiJid, OHCHHUTHL Ka4dCCTBO

MOCTPOSHHOI MOJIENH U clieslaTh MPOrHo3 00 o0beMe npousBocTsa Ha | u |l kBapransr 2022 1.

IlopsiioKk BBINOJHEHHS] PA0OTbI: B noscHeHusx K 1abopamopHol pabome npuseoén oowuil

npumep. Paboma 8binonsemcs cmyoeHmom 6 COOmeemcmaul co C80UM 8APUAHMOM.
s aBTOMATH3alMM Tpollecca B JJIEKTPOHHOM Tabmuie EXcel HeoOXoauMO BBIMOJIHUTH
CIEAYyIoIe TeUCTBUSA:

1. 3anmomHuTth Tabauiy co 3HaueHUsIMHU t U Yt. OnpenenuTs nokasarenb «Cymmay (QyHKIusS
ABTOCYMMA (nnana3on)) it 0o6beMa Ipou3BOACTBa (CM. IIEpBbIe 1Ba CTONOIA B
Tabmuie 2 He CIeAyIoIel CTpaHHIIe JaHHBIX MTOSICHEHUH).

2. TloctpouTts moite Koppessiiuu st mokasarenss «O0beM IPOU3BOICTBAY» BO BDEMEHHOM
JarnasoHe.
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3. BbISIBUTH HATWYKE TEHACHIIMU W/WIH IUKINIECKUX KOJIeOaHUH B MOJIETH. DTO OMPeIeseTCs
MIpU TIOMOIIY aHanu3a KodhuimeHToB aBToKoppensaiuu. s pacuera koddduirenta
ABTOKOPPEIISAIINY TIEPBOTO MOPSIIKA BOCIIOIB3YyeMCs CIeyIomIei popmyIoii:

n
Z(yt - 71)'()/1—1 - yz)
rn= =2 , 1 & 1 n
n n — — _
e oy Tmey =—— v Yo=—7 2. Y-
\/Z(yt—yl) D (Y= V2) Y1 n_1t§yt 2 n—1t§5 1
t=2 t=2

(aHAJOTUYHO BBIYHCISIOTCS KOI(DPUIMEHTH aBTOKOPPEISAIIUKA BTOPOTO M Oojiee MopsaKa —
0oJiee MoAPOOHO CM.JICKIIHIO)
Jlyist X pacyeTa BBITIOJIHUM CIICAYIONIUE ICHCTBUS:

a) B oTaenpHBIX sueiikax (HHKe TaOIHIlBI, T.K. OHA eIle OyIeT JOMOJHEeHA CTOJIOIAaMH )
3agaauM GOpMYIIBI TS pacdeTa Y, (CymMMa 1o cToiaomy Vi, HA4MHAs CO BTOPOTO 3HAYCHUS,
nerneHHas, Ha (N-1)) u Y, (cymma mo cronduy Yi1, AeneHHas Ha (N-1)).

0) nmonosHUM TaONHIly HEOOXOAMMBIMU JJISl pacyeTa JaHHBIMHU: Tabnuua 2

_ o o o o \2 o \2

t Vi Vi1 Yi-Yi Yia-Y2 (Ve =Y) *(Yer - Y2) | (Ve -Ya) (Y1 - Y2)

1| 375 - - - - - -

2 370 375 -357,857 -260,714 93298,46939 128061,7 67971,94

3 870 370 142,1429 -265,714 -37769,38776 20204,59 70604,08

4 1015 870 287,1429 234,2857 67273,46939 82451,02 54889,8

5 360 | 1015 -367,857 379,2857 -139522,9592 135318,9 143857,7

6 470 360 -257,857 -275,714 71094,89796 66490,31 76018,37

7 990 470 262,1429 -165,714 -43440,81633 68718,88 27461,22

8 1020 990 292,1429 354,2857 103502,0408 85347,45 125518,4
Cymma 5470 | 4450 0 0 114435,7143 586592,9 566321,4

B) B OTJICNILHOM sueiike 3a1aéM GpopMyity Juist pacueta KodhpuirmeHTa aBTOKOppesIuu

IIEPBOTO MOPSJIKA.

r) Janee HEOOXOIMMO BBHITIOJHUTH aHAJIOTUYHBIE NEUCTBUS ISl pacyeTa K03 duimeHTa
ABTOKOPPEISLUY BTOPOTO U T.A. (10 6) mopsiaka. [[j1st 5Toro MoKHO CKOMUPOBATh
MOJTYYUBIIYIOCS TAOIUITY U (DOPMYJIIBI U TOAKOPPEKTUPOBATH UX (1 yI0OCTBA MOKHO
Ka)XIpIi pacyeT aenaTh Ha oTaensHoM jrcte Excel). Hampumep, ms kosddunmenta
ABTOKOPPEJISAIINK BTOPOTO MOPsIKa TAOIUIA U pacueThl OYAYT BHITJIANIETh TaK:

t \ Yi2 Yi-Ys Yio ')_/4 (Yt -73)*(yt—2 ')_/4) (yt 'ys)z (yt-z '74)2
1 375,00 | - - - - - -
2 370,00 | - - - - - -
3 870,00 | 375,00 82,50 -201,67 -16637,50 6806,25 40669,44
4| 1015,00 | 370,00 227,50 -206,67 -47016,67 51756,25 42711,11
5 360,00 | 870,00 -427,50 293,33 -125400,00 | 182756,25 86044,44
6 470,00 | 1015,00 -317,50 438,33 -139170,83 | 100806,25 192136,11
7 990,00 | 360,00 202,50 -216,67 -43875,00 41006,25 46944,44
8 | 1020,00 | 470,00 232,50 -106,67 -24800,00 54056,25 11377,78

Cymma 5470,00 | 3460,00 0,00 0,00 -396900,00 | 437187,50 419883,33

Ys 787,5

Y4 576,6667

I -0,92637
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n) Ha ornensnom nucte Excel cobepute Bee nmosyueHHbIe KO3 PUIIMEHTH 1 HA UX 0a3e
MIOCTPOITE aBTOKOPPEISAIIUOHHYIO (DYHKITHIO.

e) Ilpoeaute aHanmu3 KopperorpamMmbl (1.3 JaHHOU pabOThl) | MOJIST KOoppemsun (1.2
JTAHHO# pabO0ThI) UCXOIHBIX YPOBHEH BPEMEHHOTO Psijia. DTO MOXKHO CIIENIATh MPH TTOMOIITH
BU3YaIBHOTO aHAIM3a rpaduKoB, TMOO PU MTOMOIIY aHATN3a 3HAYCHUH KOA(D(OUIIMESHTOB
ABTOKOPPEISIIUH, KaK 3TO OBLIO PAaCCMOTPEHO B JIeKIIMU. OnpeaenuTe, UMEeT JIU TaHHbIN
BPEMECHHOM PsIJI TEHACHIINIO, WM MUKINISCKUE KOJCOAHHUS.

AHanuzupyemviii 8peMeHHOU PO COOEPHCUM CE30HHble KONeOAHUs NepUoOUYHOCMbIo 4, M.K.

00beM NPoU3B00CMBa 6 Nepablli-GMOPOLL KEAPMAibl HUdiCe, YeM 8 Mpemuti-4emeepmaii.

Heobxooumo 3anucamov noay4ennvlii pe3yaibmam HPOGEOEeHH020 AHAIU3A 6 Mempadb U

yMemo €20 00bACHUNb.

4. PaccunTaeM KOMIIOHECHTHI JUIMTUBHON MOJIEIH BPEMEHHOTO Ps/JIa.
Hlaz 1. TIpoBenemM BbIpaBHHBAHHE HCXOJHBIX YPOBHEH psiia METOJIOM CKOJIB3SIIEH CpemaHei.

Jist 3TOTO 3aM0NHUM Ta0NIUILy 3:

* [IpocymmupyeM ypoBHH psijia TIOCIIEIOBATENFHO 32 KaXKAble YEThIPEe KBapTasla CO CABHTOM
Ha OJIMH MOMEHT BPEMEHHU M OIpelesIMM YCIOBHble 00beMbl mpousBojacTBa (cronbden C). [ns
storo B sueiiky C3 nomectum =CYMM(B2:BS) u npoTsiHeM 3a IpaBblii HUXKHUM YTOJIOK sUSHKH
1o siueiiku C7. B pesynbrare mpon3oiiieT aBToMaTiHueckoe 3amnonHenue auamnazona C3+C7.

* PazenuB mosydeHHbIE CyMMBbI Ha 4, HaijeM Ckojab3smme cpeanue (croader D).
Hanpumep, B sueiiky D3 momectum =C3/4. TlomydeHHble TakuM 00pa3oM BBIPOBHEHHBIC
3HAYEHUs yXKe He CO/IeP)KaT CE30HHONW KOMITOHEHTHI.

* [IpuBenemM >TH 3HAYEHHS B COOTBETCTBHE C (PAKTHUECKUMH MOMEHTAMH BPEMEHH, IS
Yero HaWIeM CpeJHHe 3HAYeHWS W3 JIBYX IIOCIEAOBATENBHBIX CKOJNB3SIIUX CPEIHUX —

LEHTPUPOBaHHbIE CKOJb3sAMe cpennue (cronden E). Hampumep, B sueiiky E4 nomectum

=CP3HAY(D3:D4). Tabmua 3
Hroro 3a 4 CxoJb3s111as cpeaHss 3a 4 HeHnTpupoBaHHAas CKOJB3ALIIASA

t| vt KBapTaJjia KBapTaJjia cpenHss

1] 375 - - -

2| 370 2630 657,5 | -

3| 870 2615 653,75 655,625
4 | 1015 2715 678,75 666,25
5] 360 2835 708,75 693,75
6| 470 2840 710 709,375
71 990 | - - -

8 | 1020 | - - -

Hlacz 2. Haiinem OIEHKU Ce30HHOH KOMITOHEHTHI KaK Pa3HOCTh MEXKAY (PaKTHUECCKUMH YPOBHIMH
psiaa U IEHTPUPOBAHHBIMU CKOJB3SIIUMMU cpenHuMu (ctondeu F tabn.2). Tak, B sueliky F4

noMmectuM =B4-E4 u 1.1, 11 BceX ocTaBIINXCA SYEEK.

Tabnuma 3 (npodonsicenue)
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HenTpupoBanHHas ckoab3simas cpeadss | OueHka ce30HHOI KOMIIOHEHTbI

655,625 214,375
666,25 348,75
693,75 -333,75
709,375 -239,375

CocraBum Tabnuiy 4, pacnpene/uB 3Ha4eHUs cToyiona F Ttabnwiml 3 Mo KBapragam u

roJIaM. Tabmuna 4

Keapran

1 2 3 4 Cymma

- - 214375 348.75
-333.75 -239.375 - -

C mnomompto crartuctuueckor ¢ynkinmn CP3HAY(auana3oH) Haiinem cpeaHue 3a

KaKJIbIH KBapTaj (110 BCEM rojiaM) OIICHKH CE30HHOW KOMITOHEHTHI §|

PaccuntaeM cymMMy CpeaHHMX C TIOMOIIBIO BCTPOEHHOW CTATUCTHUYECKOW (DYHKIMH

CYMM (auana3on). Tabnuma 4 (npodonsicenue)
Keapran
1 2 3 4 Cymma
- - 214375 348,75
-333,75 -239.375 - -
-333.75 -239.375 214375 348.75 -10
Bbuucium  koppekTupyrommii - Ko UIHMEHT: k= -10/4=-2,5.  Paccuurtaem

CKOPPECKTUPOBAHHBIC 3HAYCHUS CE30HHOM KOMIIOHEHTHI Si = Si _k N 3aHCCEM IIOJIYUCHHBIC

IaHHbIe B TA0II. 4. Ta6nura 4 (npoodoncenue)
Keapran
1 2 3 4 Cymma
- - 214375 348,75

-333.75 -239.375 - -
-333.75 -239.375 214375 348,75
-331.25 -236,875 216,875 351,25 0

B Mopensix ¢ ce30HHOM KOMIIOHEHTONW OOBIYHO MPEANOaraeTcsi, 4YTO CE30HHBIE
BO3JICUCTBUS 34 MEPHUOJ B3aMMOIOTAIIATCI. B aqAMTUBHON MOJEIM 3TO BBIPAXKAETCS B TOM,
4TO CyMMa 3HAYCHHMH CE30HHOW KOMITOHEHTHI IO BCEM KBapTajlaM JO0JDKHA OBITh paBHA HYIIIO
(siueiika Cymma Si).

CocraBum T1a61.5 (cMm.HIKE, B «Illaz 3»), B koTopoii B cTosioer; C mMOMECTUM BBIYUCIIEHHBIE

Si . [IprueM yepe3 Kaxk/ple YEThIpe KBapTaia 3TH 3HAYEeHUsI OyIyT MOBTOPSATHCS.
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Hlaz 3. VickmounM BIUSTHAE CE30HHOM KOMIIOHEHTBI, BBIYUTAS €€ 3HAYCHUE U3 KKIO0TO YPOBHS
HCXOJHOTO BpeMEeHHOTo psina. B cronbue (Y: - Si) Tabn.5 momyuum BenmuuuHbl Yi- Si= T + E,

KOTOPBIC PACCUUTBIBAIOTCA 34 Ka)KHBIfI MOMCHT BpPCMCHU U COLACPKAT TOJBKO TCHACHUIUIO WU

CIIy4ailHyI0 KOMIIOHEHTY. Tab6ymma 5

t Yt Si yi-Si

1 375 -331,25 706,25
2 370 -236,875 606,875
3 870 216,875 653,125
4 1015 351,25 663,75
5 360 -331,25 691,25
6 470 -236,875 706,875
7 990 216,875 773,125
8 1020 351,25 668,75

Hlaz 4. OnpenenuM KOMITIOHEHTY T MOJENM aHAJTUTHYECKUM BbipaBHHBaHHEM psga (T+E) ¢
IIOMOLIBIO JIMHEWHOT O TpeHaa. [lopsaok aencTBuii:

* Boptenntum tuanason 3HadeHuid Vi - Sj= T + E Tabnumsl 5, a 3aTeM B TJIaBHOM MEHIO
BbIOepeM Bcmaeka / /uacpamma u, cienys pekoMmeHpanusm Macmepa /uacpamvm, TOCTPOUM
I'paghux c mapxepamu, nomeuarowumu MmoyKy OAHHbGIX.

* Ha nony4yennoii nuarpamme BoiaenuM Ooaacms nocmpoenus ouazpammsl 1 B TIIABHOM
MeHI0 BeiOepeM Juazpamma / /lo6asume nunuro mpenoda. B nuanorom okHe Ha BKiIanke Tun
BbIOepeM JIuHelinas, a Ha BkIaake [lapamempul OCTaBUM (IIaKOK «MOKA3aTh YPABHEHHE HA

aunarpammey. [Tonyuum puc. 1:

1000

800 i - =

600 ¢
y=9,0179x+ 643,17
400

200
0 T T T T T T T 1

Puc. 1. JluHeHHBII TpeH] aJIUNTUBHON MOJCITH
B pPE3YIbTAaTC AHAJIUTUYCCKOI'O BbIpABHUBAHUA JTAHEHHBIN TPpEHA HMECT BUI!

y=T=643,17+9,0179*X. Botnuwume noayuennoe Bamu ypasnenue ¢ mempaos.

[ToxcraBnss B 9TO ypaBHeHHUe 3HaueHus X=t=1,2, ..., 8, Haiinem ypoBHH T ISl KaKI0TO
MOMeHTa BpemeHH (ctonber; T tadm. 5). Tabnuma 5 (npodondicenue)
t Yt Si Yi-Si T
1 375 -331,25 706,25 652,1879
2 370 -236,875 606,875 661,2058
3 870 216,875 653,125 670,2237
4 1015 351,25 663,75 679,2416
5 360 -331,25 691,25 688,2595
6 470 -236,875 706,875 697,2774
7 990 216,875 773,125 706,2953
8 1020 351,25 668,75 715,3132
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Ilaz 5. Haiinem 3HaueHusi ypoBHeH psana. s 3Toro nmpubaBUM K YpOBHSIM T swauenus

CE30HHOM KOMIOHEHTHI (Sj) 711 COOTBETCTBYIOIINX KBapTanoB (cTonber T+S Tabim. 5).

Tabnumua 5 (npodondicenue)

t Yt Si Yi-Si T T+S

1 375 -331,25 706,25 652,1879 320,9379
2 370 -236,875 606,875 661,2058 424,3308
3 870 216,875 653,125 670,2237 887,0987
4 1015 351,25 663,75 679,2416 1030,4916
5 360 -331,25 691,25 688,2595 357,0095
6 470 -236,875 706,875 697,2774 460,4024
7 990 216,875 773,125 706,2953 923,1703
8 1020 351,25 668,75 715,3132 1066,5632

Ha omHOM rpaduke (prc. 2) moctpouM (haKTUUECKUE 3HAYCHUS YPOBHEH BPEMEHHOTO psiia Yt 1

teoperryeckue (T+S), momydeHHbIe TI0 aAUTUBHOW MOJIEIIH.

1200
1000

800

600

400

200
0

Puc.2. ®akTuyeckue u TeOpEeTUIECKUE 3HAUCHUST YPOBHEN BPEMEHHOTO PsJIa, MOJYIESHHBIE 110 a/IJT. MOJIENN

Beruuciium abcomotHbie ook (cronbder E tadn. 5): E=y-(T+S). B cocennem cronbiie

Haiimem E2. Tabnuma 5 (npodonsicenue)
t Yt Si yt=Si T T+S E E?
1 | 375 | -331,25 706,25 652,1879 320,9379 | 54,0621 | 2922,71
2 | 370 | -236,875 606,875 661,2058 424,3308 | -54,331 | 2951,84
3 | 870 | 216,875 653,125 670,2237 887,0987 | -17,099 | 292,366
4 |1015| 351,25 663,75 679,2416 1030,4916 | -15,492 | 239,99
5 | 360 | -331,25 691,25 688,2595 357,0095 | 2,9905 | 8,94309
6 | 470 | -236,875 706,875 697,2774 460,4024 | 9,5976 | 92,1139
7 | 990 | 216,875 773,125 706,2953 923,1703 | 66,8297 | 4466,21
8 | 1020 | 351,25 668,75 715,3132 1066,5632 | -46,563 | 2168,13

I[J'IH OICHKH Kady€CTBa HOCTpOCHHOfI MOACIN BBIYUCINUM KOB(I)(bI/IL[I/IeHT ACTCpMHUHALINH.

Jlst 5TOr0 N0MOMHMM TabiuIly 5 3HaueHueM Y, cronbuom (Y, - )’ u cymmoii 3Hauenuii E* u

(yt - 7)2 .

Tabnuna 5 (npodonsicenue)

Si

y-Si

T+S E

EZ

¥,.-3°
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1 375 -331,25 706,25 652,1879 320,9379 | 54,0621 | 2922,71 | 95326,6
2 370 | -236,875 606,875 661,2058 424,3308 | -54,331 | 2951,84 | 98439,1
3 870 216,875 653,125 670,2237 887,0987 | -17,099 | 292,366 | 34689,1
4 1015 351,25 663,75 679,2416 1030,4916 | -15,492 | 239,99 | 109727
5 360 -331,25 691,25 688,2595 357,0095 | 2,9905 | 8,94309 | 104814
6 470 | -236,875 706,875 697,2774 460,4024 | 9,5976 | 92,1139 | 45689,1
7 990 216,875 773,125 706,2953 923,1703 | 66,8297 | 4466,21 | 93789,1
8 1020 351,25 668,75 715,3132 1066,5632 | -46,563 | 2168,13 | 113064
Cymma | 5470 13142,3 | 695538
Cpennee | 683,75

Onpenenum ko3 dunueHt nerepmunanuu (B Tadnuie Excel):

> E’
> (y-v)

R2

=0,98.

CnemoBaTenbHO, agadTHBHAg MoOIenb o0bsacHseT 98% o00mmeil Bapuanuu OBHEH
9

BPEMEHHOIO psAfja 00beMa IIPOU3BOJCTBA 10 KBapTalaM 3a 2 roja.

Llaz 6. TIporHo3upoBaHKe 10 aIJUTUBHON MoaenH. [Iporao3Hoe 3Ha4eHne ypOBHS BPEMEHHOTO

piada B aI[HHTHBHOfI MOACIN Ft = T + S I[J'IH OIIPpCACIICHUS T BOCIIOJIB3YCMCSI YPABHCHHUEM

tperna T=643,17+9,0179*t. [Tonyuum:
T9=643,17+9,0179*9=724,3311

T10=643,17+9,0179*10=733,349

3HaueHUsl CE30HHBIX KOMIIOHEHT 3a COOTBETCTBYIOLME KBAPTAJIBI: Sl =-331,25 un 82 =

236,875. 3uaunrt, Fo=Tg+S1=393,08 u F10=496,47.

T.e. B nepBble nBa kBapraia 2022 r. ciaenyeT oxuaath o0bem npousBojactsa B 393,08 u

496,47 miH. py0. COOTBETCTBEHHO.

2.2. OueHoYHbIE CPEACTBA AJs1 Py0e:KHOr0 KOHTPOJISA

2.2.1. IIpumMepHbIe BONPOCHI AJsl TECTOBOTO 3aIaHUS

1.  Koagghuyuenm xoppenayuu, paguviil HY10, 0O3HAYAEN, YMO MEHCOY NEPEMEHHBIMU.:
JUHEWHAas CBS3b OTCYTCTBYET;

CYIIIECTBYET JIMHEWHAs CBS3b;

CUTYaIsI HE Olpe/eieHa.

a)
6)

B)

2. Mooenu InY = fo + p1 *X+ &, Y = fo + f1*In X+ ¢ naszviearomes:

a)
0)

B)

a)

JINHEHHBIMU;
MOJTYJIOTapU(MUIECCKUMU;

JIOTapUPMHUYCCKUMHU.
3. Oyenxu neusgecmmuvix napamempos A, o u f3 6 npousgoocmeennoui @ynxyuu Kobba — [yenaca
MOJICHO HAUMU C NOMOWDBIO:

METO/Ia HAMMEHBIIINX KBaJPaTOB;
0) mnpuHIUIA «OIWKHETO COCEay;
B) IUCKOHTHPOBAaHHEM MHOXKHUTEIEH.

4.  C ysenuuenuem obvema 6blOOPKIL:

a)
6)

YBECJINYUBACTCA TOUYHOCTH OLICHOK;
YMCHBIIACTCA OIIHOKA perpeccuu;
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B) PACHIUPSIOTCS HHTEPBAJIbHBIC OIICHKH;

T) yMEHBITIaeTCs KOAPHUIIUCHT e TCPMUHAIINH.
Jns nonyuenust KauecmeeHHviX OYEeHOK YPAGHEHULl pecpeccuu HeoOX00UMO BbINOIHEHUE CeOVIOUUX
npeonocviiox MHK (svibepume neobxooumbie nyHKmol):

a) OTKIIOHEHHS &£ JIOJKHBI ObITh HOPMAIILHO PACTIPE/ICIICHHBIMY CITyYailHBIMH BEJIMYHHAMH
C HYJICBBIM MaTEMaTHYECKUM OXKUIAHUEM U MIOCTOSTHHOW JHCTICPCHEH;
0) OTKJIOHEHUS £ HE JIOJDKHBI KOPPEIUPOBATh APYT C APYTroM;
B) OTKJIOHCHUS £ JOJDKHBI UMETh IMOKa3aTeIbHbIA 3aKOH PacipeieICHuUSI.
Koagpgpuyuenm peepeccuu uszmensemcs 8 npedeiax om.
a) -1 o 1;
0) 0 mo 1;
B) MIPUHUMAET JIF000e 3HaUeHHE.

Ksadpam kaxoeo kosgguyuenma ykasvigaem 0010 OUCHEPCUU OOHOU CAYYAUHOU GEAUYUHDL,
00ycr061eHHYI0 sapuayuel Opyeou.

a) KO3 (HHUIMEHT NeTePMIHAIINMT;

0) TapHBIH KOAPPHUITUEHT KOPPETIAIIH;

B) YaCTHBIN KOI()PUIMEHT KOPPEIISLIUHL;

T) MHOKECTBEHHBI KO3(D(PHUIIMEHT KOPPEISAIUH.

B 0eymepnoii mooenu ons 6v1600a 0 He3a8UCUMOCIIU NPUSHAKOS X U Y @ CEHEPATIbHOU COBOKYNHOCU
00Ccmamo4Ho nposepums 3HA4UMOCb.

a) TOJILKO KO3 (HUIMEHTa KOPPEIISIINY;
0) KO3 QHUIIEHTa KOPPEISIIUN U PETPECCH;
B) K03 UIMEeHTa KOPPENSIHHU, NIETEPMUHALIUN U PETPECCHU.
3uauumocms wacmuuix u napHvlX KOIPHuUYUEHMO8 Kopperayuu npoepsaemcs ¢ NOMOWbLIO:
a) HOPMAaJIbHOTO 3aKOHA Pacpe/IeTIeHIs;
0) t-xpurepus CTproIeHTA;
B) F-kpurepus;
r) TaGmuisl Pumepa - Herca.
Koaghgpuyuenm xoppenayuu cuumaemes 3Hauumviym ¢ 6epOSMHOCHIBIO OWUOKU O, eCTIU.
a) thasn TIO MOJZTYJTIO OYICT OOJIBINE, YeM typ,
0) HE UMEET 3HAUYCHUS;
B) tia6n TIO MOJTYITIO OYZIET MEHBIIIE, UeM iy,

Mampuya R napusix koa¢guyuenmos xoppenayuu seisemcs (evbloepume HeobX00UMble NYHKMbL):
a) 006paTHOI;

0) TPaHCIIOHUPOBAHHOM;
B) CUMMETPHUYHOM;
T) IIOJIOXKUTENIBHO ONPEEIICHHOM.

B kaxux npedenax uzmernsemcs MHOMICeCMEEHHbIL KOI(DPuyuenm Koppeniyuu.
a) ot 0 10 1;
0) ot —1 5o 0;
B) or—1 o 1;
T) ot 0 mo 10.
R,

R R

11442
a) MHOKECTBEHHBIN K03 duimentT koppessinuu (K-2)-ro mopsiika mexay dakropamu X1 u
X2;
0) 4acTHbIN Kod(duiment koppemsinuu (K-2)-ro nopsiaka mexy hakropamu X1 u X2;
B) napHbiid ko dunment koppesimn (K-2)-ro nopsimka mexay daxropamu X1 u X2.
B kaxux npedenax uzmensemcs xo3gguyuenm oemepmunayuu:
a) ot 0 1o 1;
0) ot —1 1o 0;
B) or—1 1o 1;
r) ot 0 1o 10.
Henpasunbhbiil 66100p QyHKYUOHANLHOU OPMbL UNU OOBACHAIOWUX NEPEMEHHBIX HAZLIBACTNCL:
a) omunoKamu crienupuKaIuu;
0) omnOKaMH MPOTrHO3a;

C nomowpro 0aHHOU POPMYNbL Fyses 4 1 == MOJICHO ONpPeOenumy:

57



16.

17.

18.

19.

20.

B) TeTEePOCKENIaCTUIHOCTHIO.
Koagppuyuenm oemepmunayuu — smo:

a) KBaJpaT MapHOro KodQUIeHTa KOpPEISLHT;
0) KBaJpaT YacTHOT'O KOA(HULKEHTa KOPPEISLNY;
B) KBaJpaT MHOKECTBEHHOT'O KO PHUITMCHTA KOPPEIISAIIHH.
p=TY Y
Benuuuna, paccuumannas no goopmyne 5% aensemen OYEHKOIL:
a) K03 UIUCHTA JCTCPMUHALINY;
0) napHOro Ko3(hUIMEeHTa KOpPEesILny;
B) JacTHOTO KO3(PPHUITHEHTA KOPPEIISITHIH;
T) MHOXECTBEHHOTO KO3 PHUITHEHTA KOPPEIAITIH.
Ommemvme 0CHOBHbBIE BUOLL OUUDOK CREYUPDUKAYUU.:
a) OoTOpachIBaHUE 3HAYUMON ITePEMEHHOM;
0) noOaBIICHIE He3HAYNMOMN TICPEMEHHOM;
B) HHU3KOE 3HaueHue Ko duirenTa qeTepMrHaIny;
r) BHIOOP HEMPABUIILHOW (POPMBI MOJIEITH.
B xopowo nooobpanroii mooenu ocmamku 0014CHbI (8blOepume HeodXo0uMble HYHKMbL).
a) UMETh HOPMaJbHBIA 3aKOH pacHpe/ieieHus] ¢ HyJIEeBBIM MAaTeMaTHYECKUM OXHIAHUEM H

[IOCTOSIHHOW JUCIIEPCHUEH;
0) HE KOPPEITUPOBaTh IPYT C APYTOM;

B) WUMETh KCIIOHCHITUATIBHBIN 3aKOH pacipeiclICHHS;
r) OBITH Xa0THYHO pa30pOCaHbI;
) ¢dopMa U BHJI pactipe/ieNieHUs] He BaXKeH.
B peepeccuonnom ananuse xj paccmampusaromes Kax:
a) HEeCTy4YailHbIe BEJIMYNHBL,
0) CITyJaiiHbIC BEIIMYMHBI,
B) JOOBIC BETMINHEI.

2.3. OueHo4HbIe CpeAcTBA ISl IPOMEKYTOYHON aTTecTaluu

2.3.1 llpuMepHBIe BONPOCHI K IK3aMeHY

1.

ITonsTHe (OKOHOMETpPHUKAY. HpeI[HOCBIJ'IKI/I BO3HUKHOBCHUSA HaquOfI JAUCHUITIIMHBI

((SKOHOMCTpI/IKa».

HBOOoNoOTRWD

0.
. YpaBHEHNE JTUHEHHON PErpecCuy U OLIEHKA €r0 apaMeTpPOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

DKOHOMETpPUYECKAst MOJIEb.

DTanbl MOCTPOEHUS SKOHOMETPUIECKON MOJIEIH.
OCHOBHBIE KJIACChl 5KOHOMETPUUYECKUX MOJIEIIEH.
OCHOBHbIE BU/IbI 5)KOHOMETPUUECKUX YPABHEHHUI.
Perpeccusi, perpecCHOHHbBIN aHATU3.

[TapHast 1 MHOXKECTBEHHAsI PETPECCHUS.

Creunduxarust 5JKOHOMETPUIECKOM MOJIETH.

AHanu3 (pakTopoB, y4acTBYIOIIUX B MOJIEJIH.

CniocoOsI BEIOOpaA THIIA ypaBHEHUH TTApHOM perpeccu.

KoBapuanus npu3HakoB, BBIOOpOYHAs AUCTIEpcrs U KOI(P(UIIMEHT PErpecCchu.
Onenka 3HaYUMoOCTH ypaBHeHus perpeccun (F-xpurepuit Gumepa).
Koadduuument nerepmunanim.

CranpaptHble omuOku kKodddunmeHToB perpeccu. t-kputepuii CTbroieHTa.
JloBepuTeNnbHbIN HHTEPBAI KOAPPHUIIUEHTOB PETPECCHH.

Toueunsrii nporuo3. CpenHss omurOKa U T0BEPUTEIbHBIA HHTEPBAJ MPOTHO3A.
Henunelinple 5KOHOMETPUYECKUE MOJEIIH.

Jluneapuzanys HeTMHEWHBIX QYHKIUH.

Henunelinas ontuMusanus.

Henunelinple perpeccuu no oObsICHSIIOUIMM ITEPEMEHHbBIM.
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22. HenuueiiHble perpeccuu 1o OleHUBaeMbIM TapaMeTpaMm.

23. Hcnonp3oBanue mapadbosibl BTOPOH CTETIEHH B dKOHOMETPUUYECKUX MOJCIISX.

24. Vicnonp30BaHnE paBHOCTOPOHHEH rHIIepO0IIbl B SKOHOMETPHUUECKUX MOJICIISX.

25. BHyTpeHHE IMHEHHBIC HETMHEHHBIC MOJIETH (I10 OIICHMBAEMbBIM ITapaMeTpam).

26. BHyTpeHHE HEeIMHEWHbBIE HETMHEHHBIC MOJIEH (IO OIECHUBAEMBIM MTapaMeTpam).
27. Vicnonp30BaHue CTENECHHON (PYHKIMHM B SKOHOMETPHUECKUX MOJIEIISX.

28. Ucnonp3oBanue 0OpaTHON (PYHKIIUN B SKOHOMETPHUIECKUX MOJIEIISIX.

29. Metoauka oCTpOeHHsI MHOKECTBEHHON PErpecCMOHHON MOJIEIH, IPUUUHBI €€
UCTIOJIb30BaHUSI.

30. [TapameTpbl ¥ IEpeMEHHbIE MHOYKECTBEHHOM PErpecCHOHHON MOJIENH, OIINOKU MOJEIH.
31. Ot60p (hakTopoB, BKIIFOYAEMBIX B MOJIETIh MHOKECTBEHHOH perpeccuu. Kputepuii
JeTepMHUHALUH.

32. OT60p (hakTOpoB, BKIIOYAEMBIX B MO/IEIb MHOKECTBEHHOM perpeccun. [IpoBepka
MYJIbTUKOJUIMHEAPHOCTH.

33. OUKTUBHBIC IEPEMEHHBIC.

34. Metoanl noadopa GpakTopoB YpaBHEHHSI MHOKECTBEHHON PErpeccuu.

35. JIuHelHbpIe MOJIETH MHOXKECTBEHHOM PErpecCuy U OIIEHKA TapaMeTPOB B HUX.

36. HenuueliHble MOETIN MHOKECTBEHHOM PETrpeccHH.

37. YpaBHEHHE MHOKECTBEHHOI PErpeccHy B CTaHAapTU3UPOBAHHOM MaciiTale.

38. MHOKeCTBEHHAs U NapHasi KOPPEsILUsL.

39. KoapurmeHr MHO)KECTBEHHOH JIeTEPMHUHAIINH.

40. 3HauUMOCTh YpaBHEHHsI MHOKECTBEHHOM perpeccum.

41. Yactuslil F-xpurepuit Guiepa.

42. 3nauumMocTh K03 (UIMEHTOB YUCTOM perpeccu no t-kpureputo CTbroieHTa.

43. Bupl ccTeM S5KOHOMETPHUYECKUX YPAaBHEHUH M UX OCOOCHHOCTH.

44. PaboTa ¢ cucTeMaMH HE3aBUCHUMBIX YPaBHEHHIA.

45. Pabota ¢ cucteMaMy peKypCHUBHbBIX YPaBHEHUH.

46. Pabora ¢ cucteMaMi OTHOBPEMEHHBIX YpaBHEHUI: CTPYKTYpHas U MpUBeAEHHAs (hopMa.
47. Ilpobnema uneHTU(UKALIUA MOJIETH.

48. Unentudunupyemas Mojiens 1 padboTa ¢ Hell.

49. Hempentudunupyemasi Mojieb U padoTa ¢ HEil.

50. CepxuneHtuduupyemas MoJelb 1 padboTa ¢ Hel.

51. CueTtHoe mpaBuIo.

52. BpeMeHHOi1 psii U ero XapaKTepUCTUKH.

53. ®axTopsl, BIUSIONINE HA 3HAYCHNUS BPEMEHHOTO PsiJia.

54. Mopenu BpeMEHHBIX PSIOB.

55. ABTOKOppEISIMS YpOBHEHN psijia.

56. DTamnbl OCTPOSHHSI MOJIENIM BPEMEHHBIX PS/I0B.

57. Kpurepuit Jlap6una-Yorcona.

3. IKAJIBI OIIEHKHA OBPA3OBATEJIBHBIX I[OCTI/I)KEHI/Iﬁ
[6 Oannom pazdene onucvisaemcs memoouxa evicmagienus 6annos 34 KAXKIIBIH

U3 8U008 KOHmMpos.|

[Hanpumep 6 popmame mabnuyet...]

MakcuMaJbLHBIHA
Buja ouenouynoro oas1 —
Kon aon Kpurepun bana .
cpeacrsa MHHHUMAJLHBII
0as11
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BBICTABJIICTCS CTYIACHTY
ectu 90 - 100%
TECTOBBIX BOIIPOCOB
BBIIIOJIHCHO HpaBI/IJ'IBHO

BBICTABJIACTCS CTYICHTY
ectu 80 - 89%
TECTOBBIX BOIIPOCOB
BBIIIOJIHCHO HpaBI/IJ'IBHO

BBICTABJIACTCS CTYICHTY
ecu 60 - 79%
TecToBoE 3amanue TECTOBBIX BOITPOCOB
Nel BBIITOJIHEHO IPAaBUIIBHO

P OTBETE CTYJCHTA
Mmenee uyeM Ha 60%
BOIIPOCOB, TECTOBOE
3a7aHue HE
3aYUTHIBACTCA U Y
CTylleHTa  oOpa3yercs
JIOJIT, KOTOPBIA JOJDKEH
6I)ITI) 3aKprT B TCUCHUN
cemectpa 381071 Ha
3a4eTHOM HEmene

T1

H/3

[unu 6 mexcmosom eapuanume]

3a KaXXa0€ BEPHO BLINNOJHCHHOC 3a/IaHUC HAUYUCIIAIOTCA 1 6amn:

Ne 1 2 3 4 5

OTBETEI a bi hi a a

MuHuMaNbHBINA 01, KOTOPBIH HE0OX0AUMO HAOpaTh, paBeH 3.
HtoroBast oneHka mpeAcTaBiseT coOoi cyMMmy OamioB, 3apaOOTaHHBIX CTYAEHTOM IIpU
BBIMOJIHEHUH 3aJlaHUi B paMKax TEKYyLIero W MPOMEKYTOUHOTO KOHTPOJIS M BBICTaBIISETCS B

cootBeTcTBUM C IlonoxkeHueM o erHHTHO'MOﬂYHLHOﬁ CUCTEMC B COOTBCTCTBHUH CO CJ'ICI[YIOH_Ieﬁ

LIKaJION:
Ouenka no S5-6aabHoil mkajge | Cymma 6a/1J10B 32 pa3/ieJibl Onenka ECTS
5 — «oTIHYHO» 90 - 100 A
85 - 89 B
4 — «XopoIIoy» 75-84 C
70-74
65 - 69 b
3 — «yZIOBIETBOPUTEIHHOY 60 - 64 B
2- «HEyJOBJIETBOPUTEIBLHO» Hixe 60 F
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PacinmdpoBka ypoBHsS 3HaHUM, COOTBETCTBYIOILETO MOJYYEHHBbIM Oaiiam, Aaercs B Tabmuie

YKa3aHHOM HUXKE:

CymMma 6aioB

Orenka 1o 4-ex
OAUILHOM LLIKAJIE

OreHka
ECTS

TpeOGoBaHwMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUTLINHBI

90-100

5 — «omauunoy

OrneHka «OTJIIMYHOY BBICTABIISETCS
CTYJEHTY, €CJIM OH INIYOOKO U IIPOYHO
YCBOMJI IPOrpaMMHBIN MaTepua,
MCYEPIBIBAIOILIE, TI0CIIEI0BATENBHO,
YeTKO U JIOTHYECKH CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBSI3bIBATh
TEOPHIO C IPAKTUKOM, UCTIOIb3YET B
OTBETE MaTepual MOHOTpaprIECKOM
JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3_

«Y0081eMBOPUMENLHOY

OHCHKa «XOPpOIIO» BBICTABJIACTCA
CTYACHTY, €CJIN OH TBépI[O 3HaACT
Marcpurall, rpaMOTHO U 110 CYHICCTBY
H3jiaract €ro, He A0IyCKasa
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHka «yI0BIETBOPUTEIILHO
BBICTABIISIETCS CTYAEHTY, €CJIU OH
UMEET 3HaHUS TOJIBKO OCHOBHOI'O
MaTepuaia, HO HE YCBOUJI €ro JIeTaleH,
JIOITYCKaeT HETOYHOCTH, HEJOCTaTOUHO
IIpaBWJIbHbBIE POPMYIUPOBKH,
HapyIIEHNs JOTHYECKON
MOCJIE0BATENBHOCTH B U3JI0KEHUH
IIPOrpaMMHOT0 MaTepHaia.

Hwxe 60

2 —

«HEY0081emE8oOPUMENbHO

O1eHKa «HEeyI0BJIETBOPUTEIHHOY
BBICTABJISICTCA CTYACHTY, KOTOpBIﬁ HE
3HaeT 3HAYUTEIbHOHN yacTu
IPOrpaMMHOT0 MaTepuana, JOIycKaeT
cyuiectBeHHble omuoku. Kak npasuiio,
OLIEHKA «HEYJJOBJIETBOPUTEIHHO»
CTaBHUTCS CTY/I€HTaM, KOTOpbIE HE
MOTYT MPOJOJKUTH 00ydeHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH TUCIMITIIMHE.

[Iporpamma cocraBiena B cootBercTBuu ¢ TpeboBanusmu GI'OC BO u OC HUAY MUDU no

HanpasyieHuto noarotToBku 38.03.01 «OxoHoMuKa.
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