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1. MACIIOPT ®OHJJA OHEHOYHBIX CPEJICTB

1.1 Ilepevyenb KoMNeTEHIMI U 3TaNbl UX (POPMHUPOBAHUA B IIpoLecce
OCBOEHHS TUCHUILINHBI

B pesynabrare ocBoenust OIIOII 6akanaBpuaTa oOydaronuiics AOIKEH OBIAETh CIEAYIO-
MMM pe3yJibTaTaMu 00yUYeHUs M0 AUCLUIIINHE:

Kox [Inanupyemblie pe3yabTaTbl OCBOCHUS
KOMIIE- ConeprxaHrie KOMIETEHIUU
S JTUCIUATITAHBI (MOYJIS)
3HaTh:
- METOJbl TOCTPOCHHS IKOHOMETPUUYECKHUX
Mojiesiell 0ObEKTOB, MOJIENEH U TIPOIECCOB;
- HEOOXOJHMMEBIC YCIOBHS Il TPUMCHCHHUS
SKOHOMHMKO- CTAaTHCTHYSCKHX METOJNOB A
MOJICIUPOBAHUS Pa3BUTHS OOBEKTOB, MOJIE-
JIeW U MPOLIECCOB.
YMmeTn:
Bragenue HaBBIKaMM KO- - AQHaJU3MpPOBATh BO B3aMMOCBSA3U 3KOHOMH-
JIMYECTBECHHOI'O U Ka4ecCT- YECKHE SBJICHMSI, MPOIIECChl U MHCTUTYTHI Ha
BEHHOT0 aHanu3a uHGop- MHUKPO- U1 MaKpOYPOBHE;
Malll¥ TPY TIPUHATUN - CTOMTh HAa OCHOBC OIIMCAHHUS SKOHOMHUE-
YIpaBICHUYECKUX PEUICHUH, CKMX MpPOLECCOB U SBJICHUU CTaHIApPTHBIC
K-10 MOCTPOEHHUS SKOHOMUYE- TEOPETHUYECKUE U IKOHOMETPUUECKHE MOJICTIH,
CKUX, (MHAHCOBBIX U Op- AQHAJM3UPOBATh U COJEPKATEIBHO HUHTEpIIpE-
TaHU3aIlHOHHO- TUPOBATh TOJIyYCHHBIC PE3YIIbTATHI;
YIPaBJICHUYECKUX MOJENEH - MPOTHO3UPOBATh HA OCHOBE CTAHAAPTHBIX
MyTeM UX aJanTaluu K TEOPETHUUYECKUX M KOHOMETPUYECKUX MOJIe-
KOHKPETHBIM 3a/1ayaM JIell TIOBeJeHHE HSKOHOMHYECKHX arcHTOB,
yIpaBiIeHUS pa3BUTHE YKOHOMHYECKHUX MPOIIECCOB U SIBJIE-
HUI HAa MAaKpO- U MUKPOYPOBHE.
Baagers:
- COBPEMEHHON METOJUKON MOCTPOCHUS KO-
HOMETPHUYECKUX MOJENEH;
- METOJaMU U MPUEMaMU aHaJM3a 3KOHOMH-
YECKUX SIBJICHWW W MPOLECCOB C IMOMOIIBIO
CTaHJAPTHBIX TEOPETUUECKUX U SKOHOMETPH-
YEeCKUX MOJCIICH.
1.2 IlacnopT ¢oHaAa OLIEHOYHBIX CPEACTB JJISl IPOBeIeHH s TeKYIIeil
U MPOMEKYTOYHOM aTTeCTAlUN 00YYAKIIMXCS
Kon
Ne Kontpomupyemsie KOHTPOJIH- HanmenoBanue
i TEMBI TUCIUTUINHBI pyemoii OILIEHOYHOTO
(Moyns) KOMIIE- cpencTsa
TEHITUHN
. Onpoc Ha cCeMHUHAPCKOM 3aHATHH, J1a00-
1 Tema 1. HaEHHH per [1K-10 PaTOpPHBIN IPAKTUKYM, KOHTPOJIbHbIE
PECCUBHBIN aHAIU3
3aJlaHus, SK3aMEH.
2 Tema 2. MHOXECTBEH- I1K-10 Omnpoc Ha ceMUHAPCKOM 3aHATHUH, J1a00-




Hasi perpeccus PaTOPHBIN PAKTUKYM, KOHTPOJIBHBIE 3a-
JAHUs], DK3aMeH.

Tena 3. MHOKECTECH- Omnpoc Ha CEMMHAPCKOM 3aHATHH, nabo-

3 [1K-10 paTOpHBIN IPAKTUKYM, KOHTPOJIBHBIE 3a-

Hasl KOppeNsus

JTaHUsl, DK3aMEH.

Tema 4. Henunelinble Omnpoc Ha ceMUHAPCKOM 3aHATUH, J1a00-

4 | MoJenu PETPECCUU U UX I1K-10 paTOPHBIN TPAKTUKYM, KOHTPOJIbHBIC 3a-
JMHeapHu3auus JTAHMS, YK3aMEH.

Tema 5. BpemeHHbIie Onpoc Ha ceMHUHAPCKOM 3aHATHH, J1a00-

5) psiBI B OKOHOMETpUYe- [1K-10 PaTOPHBIN IIPAKTUKYM, KOHTPOJIbHBIE 3a-
CKHX MOJEJSIX JTaHUsl, DK3aMEH.

Tema 6. Cucrtemsl on1- Omnpoc Ha ceMUHAPCKOM 3aHATUH, J1a00-

6 HOBPEMEHHBIX ypaBHE- I1K-10 paTOPHBIN TPAKTUKYM, KOHTPOJIbHBIC 3a-
HUN JaHus, SK3aMEH.

1.3 Kputepunu oneHnBaHus pe3yJbTaTa 00y4eHHs 10 TUCHHUILIHHE

H mIKaJa OCHUBAHUA

YpoBHH C(hOPMHPOBAHHOCTH
KOMIIETEeHIIUH

OcHoOBHbBIE IPU3HAKH YPOBHS

Iloporogwlii (0a30BbIii) ypo-
BeHb (Ouenka «3», 3a4TeHo)
(00s13aTENBHBIN IO OTHOIICHHUIO KO
BCEM BBIITYCKHUKAM K MOMEHTY

3aBCPUICHUA UMU O6y‘leHI/I$I 110
OIIOIT)

— oOyyaromuiics oOJagaeT yAOBJICTBOPUTEIHHOW CITO-
COOHOCTBIO OCYWIECTBIATH CcOOp, aHaIM3 M O0OpabOTKY
JaHHEBIX, HEOOXOIUMBIX JUIsl pelieHus Mpodeccro-
HAJIBHBIX 33124 10 YKOHOMETPHKE.

— oOyyaromuiics oOnagaeT yAOBJICTBOPUTEIHHOM CIIO-
COOHOCTBIO BBIOpaTh MHCTPYMEHTAJbHBIC CPEACTBA IS
00pabOTKM SKOHOMHYECKHX [AaHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3ajayei, MpOaHAIM3UPOBATH PE3YJIbTATHI
pac4eToB ¥ 00OCHOBATH MOTYYCHHBIE BBIBOIBI.

— oOyyaromuiics BJIaJieeT YIAOBJICTBOPUTEIBLHON CHOCOO-
HOCTHIO Ha OCHOBE OMHCAHHS SKOHOMHUYECKHUX TPOIECCOB
U SIBIIGHUH CTPOUTH CTaHIAPTHBIE TEOPETUUYECKHE U KO-
HOMETPUYECKHE MOJCIH, aHATU3UPOBATh U COJIEPIKATEb-
HO MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTAThI.

IHoBbIIeHHBIH (IPOABUHYTHIH)
ypoBeHb (Ouenka «4», 3auTeHo)
(TIpeBOCXOAUT TOPOTOBBIIA (6a30-
BbIil) ypOBEHb IO OJIHOMY WJIHM HE-
CKOJIBKMM CYILECTBEHHBIM IPU-
3HAKaM)

— oOyuaromuiicss 061a1aeT JOCTaTOYHOM CIOCOOHOCTHIO
OCYILECTBIISATH COOpP, aHANMU3 M OOpabOTKY JaHHBIX, He-
O00XOIUMBIX ISl pemieHuss MpopeCCHOHATBHBIX 3a1ad 110
9KOHOMETPHKE.

— oOyuarommiicsi 00J1alaeT TOCTATOYHON CIIOCOOHOCTHIO
BBIOpPAaTh WHCTPYMEHTAIBHBIC CPEIACTBA ISl 00pabOTKU
SKOHOMHYECKUX JAaHHBIX B COOTBETCTBUU C TIOCTABICHHON
3aaded, NPOAHAJIM3UPOBATH PE3yJbTAaThl PACYCTOB U
000CHOBATh TOJIyYCHHBIC BBIBOABI B CHUTYaIHSIX IOBBI-
IICHHOM CJI0)KHOCTH.

— oOyyJarommiics BIaeeT TOCTATOYHON CIIOCOOHOCTHIO Ha
OCHOBE OINUCAHMS YKOHOMHUYECKUX TPOIECCOB M SBICHUIN
CTPOUTH CTaHAAPTHBIC TEOPETUYCCKHE U IKOHOMETpUYE-
CKHE MOJICJIH, aHAIM3UPOBATh M COJEPKATECIHLHO WHTEP-
MPETUPOBATh TMOJYYCHHBIC PE3YJIbTAThl B CUTYAIUSIX IIO-
BEIIIICHHOH CIIO)KHOCTH B SKOHOMETPHKE.

Broicokuii (MpeBOCXOAHBI) ypoO-
BeHb (OueHka «5», 3auTeHo)

— oOyuwaromuiics o0JagaeT OTIIMYHON CIIOCOOHOCTHIO pe-
IIaTh CIOCOOHOCTBIO OCYIIECTBIISITh COOp, aHAIM3 M 00pa-
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(TIpEeBOCXOAMT TTOPOTOBBIN (0a30- | OOTKY MaHHBIX, HEOOXOJMMBIX IS pemieHus mpodeccro-
BBIil) ypOBEHB 10 BCEM CYIIECT- | HAIBHBIX 337a4 B HECTAHJIAPTHBIX M HEMPEIBUICHHBIX CH-
BEHHBIM MPU3HAKAM, MTPEIoIara- | TyalusX B 9dKOHOMETPHKE.
€T MaKCHUMaJIbHO BO3MOJXKHYIO BbI- | — 0Oy4aromuics 00J1alaeT OTINYHON CIIOCOOHOCTHIO BBI-
POKEHHOCTh KOMIIETEHIIMH ) OpaTb MHCTpyMEHTAIbHbIE CPEACTBA IJIsI 0OpabOTKU KO-
HOMMYECKHUX JaHHBIX B COOTBETCTBHM C IOCTaBJIEHHOM
3a/layeil, MpPOAHATU3UPOBATH PE3YIbTATHl PACUYETOB H
000CHOBaTh TMOJY4YEHHbIE BBIBOABI B HECTAHAAPTHBIX U
HENPEIBUCHHBIX CUTYAIHUsIX, CO3/1aBast IPH STOM HOBBIC
MpaBUJIA U AJITOPUTMBI ACHCTBHIA.
— oOyyaromuics BlageeT OTIUYHOM CIIOCOOHOCTHIO Ha
OCHOBE ONHCAHMS YKOHOMHYECKHX IMPOIIECCOB U SBICHUIA
CTPOUTH CTaHAAPTHBIE TEOPETUYECKUE U SKOHOMETpUYe-
CKHE MOJICNIH, aHAJM3UPOBATh M COJCPKATEIBHO HUHTEP-
MPETUPOBATH MOJTYUYEHHbIE PE3yJIbTaThl B HECTAHIAPTHBIX
U HETPEIBUACHHBIX CHUTYyAIlMsIX, CO3/1aBasl MPU 3TOM HO-
BbI€ MPABWJIa U AJITOPUTMBbI JEHCTBUN B SKOHOMETPHKE.

2. POHA OHEHOYHbIX CPEACTB JJIsA IPOBEAEHUSA TEKYLIEI'O
KOHTPOJIA

2.1 3apaHus I CaMOCTOSITEILHOM padoThI M CPEACTBA TEKYIEro KOHTPOJISA
Tema 1. IlapHblil perpeccuBHBIN aHAJIM3

Bonpochbl 1151 00CVKICHUA:

1. IlpuBenuTe omnpeneaecHNe SKOHOMETPUKH.

2. Ilpumepsl pemeHns YJKOHOMETPHUECKUX 3aa4

3. HazoBuTe mpu3HaKu HEIMHEHHOCTH PETPECCUOHHOTO YPaBHEHHS 110 KO puImeHTaM u nepe-
MEHHBIM.

4. TlpuBeauTe CBOMCTBA OIIEHOK MapaMeTPOB YKOHOMETPHUIECKON MOJIEIH.

5. CBolicTBa OLICHOK [TapaMeTPOB SKOHOMETPUUIECKON MOAEIH, MoTydaeMbIX 1pu nomomu MHK
6. Hecmemennocts. CocTosITEIBHOCTD. DPHEKTUBHOCTH

7. Bnusnue Hapymenuit npeanocsbuiok MHK Ha cBoiicTBa O11eHOK

JladopaTopHLI NPAKTHKYM

[To nmeromumMces B TaONIUIE JaHHBIM TpeOyeTCs:

BobruncnuTh onucaTeNnbHble CTaTUCTHKU:

Bri6opounsie cpenHue;

Bri6opounyto nqucnepcutio;

Bri0opouHoe cpeaHee KBaapaTHUECKOE OTKIIOHEHHE;

HwxHuit 1 BepXHUI KBapTHIIN BBIOOPOYHOTO paclpeieeHus,

Pa3max BbIOOpKH;

95% 1 99%-HbIe TOBEPUTENIBHBIC WHTEPBAJIBI ISl OLIGHKH MATEMATHYECKOTO OXKHIaHUS

(v pucriepcuM), HCXOAS W3 TOrO, YTO BBHIOOPOUYHBIE MJAHHBIE HMEIOT HOPMAJbHBIA 3aKOH
pacnpeeeHusl.

2. Bprauciauth BBIOOPOUYHBIA KOA(PGUIUEHT KOPPENSUUU U OIEHUTh €ro 3Ha4yuMocTh Ha 5%
YPOBHE.

3. IlocTpouts moje KOppessuu 3aJaHHBIX MEPEMEHHBIX U Cc()OpPMYIUPOBATH TMIIOTE3Y O BHJE
CBSI3U.
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4. BplunciuTh napaMeTpbl HApHON pEerpecCUOHHON MOJEIH.

5. OneHuTh 3HAUUMOCTh MIOCTPOEHHON MOJIENU C MOMOIIbI0 F-Kkputepus Puiepa.

6. OueHNUTh KA4YeCcTBO IOCTPOCHHOTO YpPaBHEHHUS PErpeccHd ¢ MOMOIIBI0 Kod(puUIeHTa
neTepMuHauu R2.

7. IMoctpoutsb 95% -Hble HHTEPBAJIBI ISl OLIEHOK ITapaMEeTPOB YPAaBHEHUS PETPECCUN;

8. PaccuuTath NporHo3Hoe 3Hau€HHE, €ClIU 3HaUCHHE HE3aBUCHMOM NMEepeMEHHON YBEIMUUTCS Ha
10% ot ero cpennero 3HaueHus. [loctpouts 95% uHTEpBal 11 MPOrHO3HOTO 3HAYEHMSL.

9. OueHuTh ¢ NOMOIIBIO CPeAHEro Ko3((HUIMEHTa TACTUYHOCTH CHITYy CBS3HU MEXIY 3aBUCHUMOMN
Y HE3aBUCUMOM NIEPEMEHHBIX.

Cpennss 3apadoTHas mia- Jloast moxona
. Ta W BBIIJIATHI CONUATBHO- | HA MPHPOCT cOepe-

Paiion .

ro xapakrepa, Tbic. py0. JKeHUi

») % (x)
bpsiacKas 061acTh 33,4 8,7
Bnagumupckas o0nacth 28,9 6,9
HMBanoBckas o0acThb 3,0 8,4
Kamy»xckas 061acTb 34,3 6,4
KocTtpomckas 061acTh 35,6 9,4
OpioBckast 001aCTh 28,9 6,4
Psasanckas oOiacts 34,1 11,0
CwmorteHckas 00J1acTs 32,7 9,3
TBepckast 00J1acTh 35,7 8,2
Tynbckas 06acTh 35,2 8,6
SApocaBckast 001acTh 38,1 6,1

KoHTpoJLHBIE 3a1aHusA

3aganme 1

NmetroTcs yncneHHbIe 3HAUCHUS ABYX MOKa3aTeNel: KOJIUYECTBO MPOJABIIOB U POSHUYHOTO
TOBapOOOOPOTA IO YETHIPEM BEIOOPOUHBIM OJTHOPOIHBIM (PHITHAIAM OTHOHN (GUPMBEI.
baza nanHbIX 1o yeThipeM (punuanam oaHON GUPMBIL:

Xi| Vi
4
6
7

10
?

QB IWIN ||
OB INW(F

I'ne 1 - Homep dunmana pupmsl,

X - KOJIMYECTBO MPOIABIOB (Ued.),

VY - BeMuYMHA PO3ZHUYHOTO TOBapo0oOopoTa (ThIC. pyo.).
Heo6xoanMo BEIYUCIATE KOI(D(DUITUEHTHI ypaBHEHHS
Yp=al0+al*X

Pa3HBIMH CITIOCO0AMHU.

3aganme 2

[TpoBecTH o1eHKY KadecTBa MoJ00pa ypaBHEHHUS perpeccHi. X - KOJMYECTBO MPOIABIOB
(uen.), Y - BenMUMHA PO3HUYHOIO TOBapooOopoTa (ThIC. py0.) B cyTku. Heo0X0a1MMO BBIUNCIUTD
K03 puunenTs! ypaBHenus Yp = a0+al*X pasabimu criocodbamu.
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IlosicHenue

[IpousBenem pacuerbl KO3(PGUIIMEHTOB I HAIICH 3aJadd CIEIYIONIMMH CIIOCOO0aMu:
MaTPUYHBIM, CKaJSIPHBIM, C MOMOIIBIO0 (pyHKIMI 1 mporpamMm Excel, ¢ momomipio rpadguyueckux
cpencts Excel.

Pacyersl k03¢ GUIIHEHTOB MATPHUYHBIM CIIOCOOOM

[IpuBoguM IEepedyeHb UCIONB3YyEMBIX MATPUYHBIX ONEpALMi U KOOPAMHATHI UX HAXOXKIE-
aus B Excel. TpancnonupoBanue: Beraska ¢ynkuuu, Kareropusi: Ceputiku 1 MaccuBbl, @yHKINU:
TPAHCII. Brruncnenue obpaTHoil maTpuisl: BeraBka ¢ynkunu, Kateropusi: MaTtemarudeckas,
Oynkuun: MOBP YMmuoxenue matpuil: Beraska ¢ynkimm, Kareropus: Matemarnueckasi, @yHk-
mn: MYMHOXK. Perpeccuonssiii ananu3: BeraBka ¢ynkiuu, Kareropus: Cratucrtudeckue,
DyHKIUU: JIMHEWH.

BrimonHenuss MaTpuyHbIX QYHKIMH UMEIOT CieIyIoue 0COOEHHOCTH:

- B siueiKy BBECTU MaTPUUHYIO (PYHKIIHIO;

- BBIJICJIUTH sIUEHKY ¢ MaTpU4YHOHN (pyHKIMEH U Bce silueiiku, Ha KOTOpbIe TOJKHBI pacIpo-
CTPAHHUTHCS 3HAUYCHUS 3TOW (QYHKIINH;

- MOCJIeIOBATEeIbHO HAXXUMaTh He oTmyckas kmaumu: F2, Ctrl + Shift + Enter, 3atem ot-
JKaTh BCE KJIABUILIN.

Pacuetnas popmyina ko3 HULIMEHTOB, MPEACTABIAETCS B MATPUYHOM BUJE:

A= (XX)-1X"Y,

KOTOpasi YuTaeTcs ciexyroluM oOpa3oM: BEKTOp cToyioen 3HaueHui ko3dduuueHToB
YpPaBHEHUSI PErPECCHUU PABEH TPAHCIIOHMPOBAHHOM MaTpuile X, YMHOXKEHHOW HA UCXOIHYIO Mart-
puiy X, OT pe3yJbTaTa YMHOXKEHHUs MIIETCS oOpaTHas MaTpulla, KOTOpas YMHOXKAaeTcs Ha TpaHC-
IIOHUPOBAHHYIO MaTpUIly X, IOJy4YECHHBIA PE3yIbTAT YMHOXKAETCSA HA UCXOJHYIO MaTpULy Y.
BoimonHuM aelcTBUS B TOM MOCIe10BaTeNbHOCTH, KaK ObUla MpounTaHa popMyJsa pacyeTa 3Have-
HUI KO PUIMEHTOB ypaBHEHHS PETPECCHH.



Tema 2. MHOkecCTBEeHHas1 perpeccust

Bonpochl 1151 00CVKICHNS

1. OOuuit BUA ypaBHEHNUS MHOKECTBEHHOM pErpeccui.

2. Buasl MHOKECTBEHHOM TUHEHHON PETrpecCcuu.

3. DKoHOMUYECKast HHTEepHpeTanus K03)GpUIneHToB TNHEHHOTO YpaBHEHHUS.

4. IlpuBenure npuMepbl SKOHOMUYECKOH HHTepIpeTalu Ko3pPHUIHUEHTOB JIMHEHHOTr0 ypaBHe-
HUSL.

5. KakoBa o6nacts ucnosns3oanuss OMHK.

6. IlpoBenuTe aHaM3 TpeThel U yeTBepTOM NMpeanocsiok MHK.

7. Kaxk ucnonbzyercst OMHK npyu roMocke1acTHUHBIX OCTAaTKaX.

JIa0opaTOPHLIA NPAKTHKYM

ITo cTaTuCTHUECKUM JIaHHBIM, OMMCHIBAIOIUM 3aBUCUMOCTb ITPOU3BOIUTENILHOCTH TPpyda
3a roJl B HEKOTOPOW OTpacyid MPOU3BOJACTBA Y OT yAEJIbHOTO Beca paboynX ¢ TEXHUUECKON MOJTro-
ToBKOH X1 M yZ€TBHOTr0 Beca MEXaHU3UPOBAHHBIX Pa00T X2, MOCTPOUTH MOJIENIb MHOKECTBEHHOM
perpeccuu v BBIIOJHUTH CTATUCTUUECKUM aHaIN3 OCTPOEHHOU MOJIETH.

Jlnst BIYMcaeHUs KO3 PUIUEHTOB YpaBHEHUSI PEIPECCUH U IPYTHX XapaKTEPUCTUK MHOXKECT-
BEHHOM PEerpecCcuy UCIONIb30BaTh PEXUM Pecpeccus TabmiuHoro mporeccopa Excel.

Ne VY nenbHbIN BeC VY nenbHbIN BeC [Ipon3BoaAUTENBHOCTH
Pabouux ¢ TexHUueckon MexaHu3upOBaHHBIX pa- TpyZa
IMOATOTOBKOM, % 60T1,%
1 61+K 84+K 4300
2 57+K 73+K 4100
3 64+K 83+K 3000
4 46+k 69+K 3420
5 49+K 63+K 3300
6 60+K 69+K 3400
7 54+K 70+K 3460
8 57+K 76+K 3520
9 68+K 81+K 4100
10 45+K 77+K 4050
11 61+K 72+K 3300
12 52+K 83+K 4450
13 68+K 63+K 3700
14 49+K 70+K 4500
15 70+K 87+K 5200
TpeOyercs:

1. TTocTpouTh MoJIE KOPPEIALMH OTACIBHO M0 00BsCH oM X 1 1 oTnenbHo moX2.

2. Vcnionb3ysi MOCTPOEHHYIO JUAarpaMMy paccesHusi, yOequThCsl B HATMUUE IMHEHHOM 3aBUCUMO-
CTH OT nnepeMeHHON X1 1 oT nepemeHHON X2.

3. Beruncauts K03)PHUITMEHTH MHOXXECTBEHHOT'O YPABHEHUS PETPECCHUM.

4. TlpencTaBuTh B BUJIE TOBEPUTEIBHBIX HHTEPBAIOB - 95%, 3HaueHUs, IPECTaBICHHbIE B CTOJIO-
ax.

5. Wcnonb3ys BeIYUCICHHS t-CTATHUCTUK POBEPUTH THIIOTE3BI O 3HAYMMOCTH K03 puiineHToB
perpeccuu.



6. Vcmonb3ys BerYmciIeHnE F-cTaTHCTHKH, TPOBEPHUTH THITOTE3Y O 3HAYUMOCTH YPABHEHUS per-
peccun

7. JlaTh CTaTHCTUYECKYIO TPAKTOBKY KO3(pPHIIMEHTY IeTepMUHALINY.

8. OdopmuTb pe3ynbTaThl BEIYUCIECHUH B TaOIMIly U CAETIATh BBIBOBI.

KoHTpoJbHBIE 3a1aHUS

3aganme 1

Tabnmna

I | X1i | X2i| Vi

2 |1 10 | 320
1 |1 12 | 450
2 |3 18 | 800
3 |2 9 750
4 |4 6 1000
511 20 | 460
6 |2 15 | 600
7 13 14 | 1000
8 |4 6 1100
9 |1 14 | 500
10 | 2 12 | 820
1113 13 | 1150
12 | 4 10 | 1150
13]1 10 | 350
14 | 2 8 850
153 16 | 850
16 | 4 11 | 1206
17 |1 9 300
18 | 2 10 | 640
193 12 1900
20 | 4 10 | 1300

1. [TpuBenuTe onpeaeneHne 4acTHOro Kod(GUIeHTa KOPPEISAIIUU.
2. l[IpuBenute MeToabl 0TOOPa (aKTOPOB, BKIIOUAEMBIX B MOJIEITh MHOKECTBEHHOUM perpeccuu

3aganue 2
Bbutn nosy4eHsl OcTaTKU SKOHOMETPUYECKON MOJIEIH, TPEICTABICHHbIC B TAOIHIIE:
Ne X1i X2i Vi VYpi ei=Yi-¥Ypi
1 1 0 450 443,83 6,17
2 3 1 800 949,24 -149,24
3 2 0 750 668,36 81,64
4 4 1 1000 1173,77 -173,77
5 1 0 460 443,83 16,17
6 2 0 600 668,36 -68,36
7 3 1 1000 949,24 50,76
8 4 1 1100 1173,77 73,77
9 1 0 500 443,83 56,17
10 2 1 820 724,72 95,28
11 3 1 1150 949,24 200,76




12 4 1 1150 1173,77 -23,77
13 1 0 350 443,83 -93,83
14 2 0 850 668,36 181,64

7€ 1 - MOPSIIKOBBIN HOMEp MarasuHa;

X1 — KoIMYecTBO NPOJABLIOB B Mara3uHe, 4ed.;

X2 — pukTHBHAS IEpeMeHHas1, paBHas | — eciii ecTh peKJIaMHbIN KT, 0 — eclTu HET pek-
JJaMHOTI'O IIIUTa,

VY — po3HMUHBII TOBapOOOOPOT 3a MECHIL, ThIC. PyO.

Vi=a0+al*X1i+a2*X2i + ei,

ei= Yi-¥Ypi = Vi-(a0+al *X1i+a2*X21),

VYpi = a0+al*X1i+a2*X2i.

Heob6xomumo nposeputs npeanocbuiku MHK oTHOCHTETBPHO OCTAaTKOB MOICITH.

IlosicHeHnue

Crenyer npoBepuTh cienyomue nare npeanocbuiok MHK oTHOCHTEBHO OCTATKOB €i:

1 — ocTaTku SBASIOTCS CITyYaHBIMHA BEJIMYNHAMH;

2 - CpeI[HSISI BCJIMYMHA OCTAaTKOB paBHa Hy.HIO, OCTAaTKHU HEC 3aBUCAT OT X;

3 — OCTaTKH SIBIAIOTCS TOMOCKEIACTUYHBIMU (OTHOPOIHBIMH ) — JIUCIIEPCUN OCTATKOB SIB-
JIAKOTCA OAMHAKOBBIMU IJISI BCEX I/IHTepBaHOB 3Ha‘-IeHI/II71 X;

4 - OTCYTCTBUE aBTOKOPPEISALIUHA OCTATKOB;

S — OCTaTKU NOJYUHSIOTCS HOPMAJIBHOMY 3aKOHY pacIpeleleHUs

3aganme 3
JIuHeitHas MOJIETb ¢ TETEPOCKETACTUIHBIMU OCTaTKaAMHU
HmeroTcst ycroBHbBIE JaHHBIE MOJICTIH MTPOCTPAHCTBEHHOW BHIOOPKU

=
s

[ o]

i X; e; [ X; e;
1 21,3 2,3 8 71,5 23,8
2 22,6 5,6 9 76,7 45,7
3 41,8 11,1 10 79,3 56,9
4 59,1 24,1 11 80,7 34,1
5 56,9 24,3 12 80,0 49,5
6 67,5 19,8 13 96,7 87,2
7 58,6 21,5 14 78,5 34,9

[Ipenrmosnaras, 9To OMMOKK PETPECCUH TPEICTABISIOT COO0W HOPMAIBHO pacrpeaciéHHbIC
CIIy4aifHble BEJIMUYMHBI, IPOBEPUTH TUIOTE3Y O T€TEPOCKETACTHUHOCTH, UCTIONB3Ysl TecT [omaden-
na-Ksannara.

Tema 3. MHoKXecTBeHHasi KOPpPeJIsLUs

Bonpochl 1151 00CVKICHNS

[Tpusenure npumep ucnonbzoBanust OMHK npu Hannumm aBTOKOppesIiMi OCTaTKOB.
JIuneiHble MOJIENH € TETEPOCKENaCTUYHBIMU OCTaTKAMHU.

JIuneliHbIE MOZEIN C aBTOKOPPEIUPOBAHHBIMY OCTaTKAMM.

Onpenenenne GUKTUBHON ITEPEMEHHOM.

OnpeneneHre MOEIH C IEPEMEHHON CTPYKTYpOil.

O6nacTh UcoNIb30BaHUs (PUKTUBHON NIEPEMEHHOM

o wbdE

JIa0opaTOPHLIM NPAKTHKYM
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Ota Tema BKIIIOYAET BBINOJIHEHUE Ja00paTOPHOI paboThI, MOCBSIEHHON MOCTPOSHUIO U
WCCJIEA0OBAHUIO YPABHEHUIO JTMHENHON MHOKECTBEHHOW PErpecCruy BUIA
V(xq-25)=by + byxy + byx,
[IpocTpaHcTBeHHAs BHIOOPKA IS TOCTPOSHHS STOTO YPABHEHUS B3Ta U3 CIIEIYIOLIETO
puMepa.

3agaya 1

[Ipennpustue BeAET NpoaaKy OAHOPOJIHON NPOAYKLUU. PyKOBOACTBO NMPEAIIPUATHS IIPO-
BOJIUT U3Y4YEHHUE 3aBUCUMOCTH 00BbEMA POIaX OT BbIOpaHHOW 1ieHbl. [Ipu 3TOM OHO IPOBOAUT
PEKIIaMHYIO aKIIMIO U HECET HEKOTOPBIE pacxXo/ibl Ha pekiaMy. JlanHbple HaOII0AeHUH MpeicTaBIIe-
HbI B Tabmuie 2, rae Q — 06bém npomax (kr), P — 1ieHa oHON equHUIIBI TpoAyKiuu (pyo.), R —
pacxozsl Ha peknamy (100 py©.)

Llena Peknama O0BEM mpogax
4,92 4,90 986,565
5,54, 2,61 707,192
5,115 4,49 723,700
4,15 2,78 945,386
5,62, 5,74 630,509
4,15 2,34 868,540
592 2,81 571,875
4,02 3,39 779,180
5,02 3,67 920,080
577 3,99 897,288
4,57 5,19 723,382
5,67 3,27 964,720
5,57 4,69 812,553
5,59 3,99 835,026
5,05 4,29 1002,898
5,86 2,71 894,739
4,09 121 920424
5,08 3,09 1017763
5,36 1,55 996,213
5,22 1,97 875,553

Tpeodyercs:
1. Haiitu 3aBucumocTh 00béMa mpogax (Q ) ot mens! (P)u peknamubix pacxozos (R)
2. DKOHOMHYECKH 000CHOBATH 3HAKU KOA((HUITMEHTOB B TOCTPOSHUH MOJICIIH;
3. PaccMoTpeTs Monenb, YYUTHIBAIOIIYIO, YTO AJIS PACXOJOB Ha pEeKiIaMy CymIecTBYeT 3(dext
HACBIIICHMS, T.€., HAUMHASI C HEKOTOPOTO MOMEHTA, BIIOKCHUS B PEKJIaMy TIEPECTAIOT MIPUBOAUTH K
YBEITMUYEHUIO 00Béma MPOJaXK. Paccmotpeth 3aBUCHUMOCTH BUJA!
Q@ = By + ByP; + ByP + ByaR{ t &
4. Haiitu meromoMm MHK onenkun kosddunnenToB MHOkecTBeHHOH perpeccun. OIEHUTH
3HAYUMOCTH MTOJIyYCHHOTO YPaBHEHUS B IICJIOM W 3HAYUMOCTb OTJICIBHBIX KOI(DPHUIIMEHTOB.
5. Paccuntare cpennue — yacTHble KOA((UIMEHTH SJACTUYHOCTH M JaTh Ha HUX OCHOBE
CpPaBHUTEJIBHYIO OIICHKY CHJIBI BIUSHUU (DAKTOPOB Ha PE3ybTarT.
6. OueHUTh MPOTHOCTHYECKHE BO3MOXKHOCTH MOyUYEHHOTO PETPECCUBHOTO YPAaBHEHUS, yUUTHIBAS
KOX(PUITUEHT IETCPMHUHAIINH;
7. Haiitu 95% -Hble JOBEPUTEILHBIE HHTEPBAJIBI IUIsA KOOQDUIMEHTOB [5;;
8. JlaTh 3KOHOMHUYECKYIO HHTEPIPETALNIO KO3 PHUIINEHTOB MHOKECTBEHHON pPerpeccuu;
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9. Haiiti 00BEM TIpoJaX IO IIEHE SAMHUIBI MPOIYKIMU Spy0. u pexinamMHbXx pacxomax 300 pyo.
Borancnute 95% -Hble 1OBEpUTEIbHBIN MHTEPBAJ ISl BEAMYUHBI 00bEMA MPOJAX.

C nmomompto kputepus durmiepa, ONEHUTH 1ENECO00Pa3HOCTh BKIIOYEHHSI B YpaBHEHHE perpec-
cuu ¢akropa x1 nociue dakxropa x2 u pakropa x2 nocne pakropaxl

KoHTpoJbHBIE 3a1aHUS

3aganue 1
Nwmetotes ycrmoBHBIC JaHHBIE s hakTopa X ¥ 3aBUCUMOM NTEPEMEHHOM, IPEACTABIICHHBIC
B MaTpU4HOM hopme:

11 4
X=|1 2 41
1 31
19
Y=|35
26

Heo6xoanmo momyduTs pacueTsl ko3¢ GuimeHToB muHenoi moaemu merogamu MHK 1 OMHK
IpU YCJIOBUU FeTEPOCKETACTUYHOCTH OCTATKOB.

3ananue 2
Nmetrotes ycrmoBHBIC JaHHBIE IS hakTopa X ¥ 3aBUCUMOM MTEPEMEHHOM, MPEACTABIICHHBIC
B MaTpU4HOM (hopme:

10 1 4 19
O0=12 2 4 O=|25
3 31 26

Heobxonumo nomy4nts pacuetsl kodhdunnentos nuneitHol moaenu merogamu MHK 1 OMHK.

3ananmne 3

Hcnosnp30BaTh GUKTHBHBIC TEpeMeHHbIe 11 akTopa X1 ¢ 1eIbio BKIFOUEHHS €ro B
OKOHYATEIbHYI0 MOJICTh 3aBUCUMOCTH Y OT X:
Yi=a0+al*X1itei.
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i X1i X2i Vi Mosicnenust

2 1 0 320 [To oTHOIIEHUIO K TOBapOOOOPOTY Mara3uHa (PUKTHUB-

1 1 0 450 HBIMHU TIEPEMEHHBIMH MOTYT OBITh CIIEIYIOIINE aIbTep-

2 3 1 800 HaTUBHbIE (DaKTOPHI:

3 2 0 750 - HaJIM4MEe WIM OTCYTCTBUE TyaseTa B MarasuHe JUIs

4 4 1 1000 MOCETUTEIICH;

5 1 0 260 - a¢dextuBHas win He () PeKTUBHAS pacKiaaKa TOBapa
Ha T0JIKAX;

? g (ji iggO - HAIMYKE WIA OTCYTCTBUE YAOOCTB AJIsl TIOCETHTENECH:
L[BETHI, My3bIKa, TEJIEBU30P, CTOJIUK JJIsi CYMOK, UTPO-

8 4 1 1100 BbIE aBToz/IaTm TUISt z[eTeﬁ;p g P

9 1 0 500 - HAJIM4YKMe WIK OTCYTCTBUE MECT JUIsl TAPKOBKHU ISl aB-

10 2 1 820 TOMOOHIICH;

11 3 1 1150 - HAIMYKE WIA OTCYTCTBUE PEKIIAMHOTO IIUTA TEePE]T

12 4 1 1150 MarasuHOM,;

13 1 0 350 - HaJIM4YKE€ WIM OTCYTCTBUE PEKIIaMbl B UHTEPHET;

14 2 0 850 - BpeMs pa0OoThl Mara3uHa JHEBHOE WM KPYIJIOCYTOY-

15 3 0 850 HOE;

16 4 1 1206 - MECTO pa3MEIIEHUs Mara3uHa OKO0JIO METPO WJIH JIpy-

17 1 0 300 roe.

18 2 1 640 W3 nepeuncieHHbIX QUKTHBHBIX (PaKTOPOB BbIOEpEM

19 3 0 900 HaJIMYKME WIN OTCYTCTBUE PEKJIAMHOTO IIUTA Mepe Ma-

20 2 1 1300 ra3uHOM, 0003HaUUM (QaKTOp Kak X2.

OukTuBHBIN pakTop X2 OyaeT npuHUMAaTh 3HaUYeHue 1, eciiu uMeeTcsl peKJIaMHBIN IIUT Mepes Ma-
rasuHoM u 0, eciii HeT peKJIaMHOTI'0 IUTAa.
Beenewm daxrop X2 B 6a3y AaHHBIX JUIS HaIIeH MOJENH, CM. Tabiaula 2.4a.

Tema 4. HesimHeliHbIe MOIeJIM PerpecCd U UX JJUHeaApU3alus

Bonpochl 111 00CYKIeHN:

1. HenuHeliHble 3aBUCMMOCTH B YKOHOMHKE, HEJIMHEHHBIE TEHACHIINU

2. HenmnHelWHOCTh 3aBUCUMOCTH PO3HHYHO TOBApOOOOPOTA OT KOJIMYECTBA MPOAABIIOB, HEIMHEH-
HbIE 3aBUCUMOCTH 3PPEKTUBHOCTH OT (haKTOPOB

3. Buabl HeMMHEHHBIX YpaBHEHUN PErPecCun

4. Orpannuenus npumeHenuss MHK

5. JluHeliHast OTHOCUTENHHO KOA(PPHUITMEHTOB, IEPEMEHHBIX aIUTHBHAS MOCITb

6. Henunelinple MOJNIN, KOTOPBIE SBISIOTCS BHYTPHHEIMHEHHBIMU, BHYTPEHHE JTMHEHHBIMU.

7. IlepeueHb METOAOB JUHEAPU3ALIUU, METO]] 3aMEHBI IEPEMEHHOI, MeTO 1 JJorapuMUpOBaHUs,
METO/T 3aMEHBI IEPEMEHHOMN, METO1 TorapuPMUpPOBaAHUS

8. OreHka KauecTBa HEIMHEWHBIX YPABHCHHUM PErPEeCCHH

9. AOCOIIOTHAA U OTHOCUTEIBHAS OITNOKA MOJIEIH

10. Koaddunment nerepmunanuu 1 kpurepuit Ouiiepa

JIa0opaTOPHLIM NPAKTHKYM

[lo umerommMces B Tabiuie AaHHBIM TpeOyeTcsl paccuuTaTh IMapaMeTpbl YpaBHEHUI
perpeccuii HeTMHEWHBIX (POPM: CTETIEHHOH, JTorapu(MUIECKOM, IKCIOHEHIIMATIBHOM U Ap.
1. BbluucauTte onucaTeabHble CTATUCTUKU:
e BriOopouHble cpesiHuE;
e BpIOOpOoUHYIO AUCIIEPCHIO;
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Bri0opouHoe cpeaHee KBaapaTHUECKOE OTKIIOHEHHE;

HwxHuit 1 BepXHUI KBapTHIM BBIOOPOYHOTO paclpeieeHus,

Pa3zmax BbIOOpKH;

95% u 99%-Hble TOBEPUTEIBHBIE HWHTEPBAIBI JJI1 OIEHKH MAaTEMaTUYECKOTOo OXUIaHusA ( U
TUCTIEpCUH), HCXOAs M3 TOT0, 4YTO BHIOOPOYHBIE JaHHbIE MMEIOT HOPMAJbHBIN 3aKOH
pacnpeneneHus;

2. BpraucauTh BBIOOPOUYHBIA KOA(PGUIUEHT KOPPENSUUU U OIEHUTh €ro 3Ha4yuMocTh Ha 5%
YPOBHE;

3. IlocTpouth moje KOppessuu 3aJaHHBIX MEPEMEHHBIX U Cc()OpPMYIUPOBATH TMIIOTE3Y O BHIE
CBSI3H;

4. BBIMHCIUTD MapaMeTPhl MAPHON PerpeCCUOHHON MOJICIIH;

5. OueHuTh 3HaYMMOCTb IIOCTPOEHHOM MOJIENH C oMol F-kpuTtepusa ®uiiepa;

6. OLeHUTh Ka4eCTBO TIOCTPOCHHOTO YPaBHEHUS PETPECCHU C TOMOIbI0 Kod(duimenrta
nerepMuHanuu R?;

7. IMoctpouts 95% -Hble HHTEPBAJIBI IS OLIEHOK IMapaMEeTPOB YPAaBHEHUS PETrPECCUU;

8. PaccuuTarh mporHo3Hoe 3Hau€HHE, €CIU 3HAUCHHE HE3aBUCHMOM MEepeMEHHON YBEIHUYUTCS Ha
10% ot ero cpeanero 3nauenus. [loctpouts 95% uHTEpBaN 111 MPOTHO3HOTO 3HAYEHUS;

9. OueHuTh ¢ MOMOIIBIO CPeHEro K03 (HUIMEHTa STACTUYHOCTH CHITYy CBS3U MEXIY 3aBUCHMOMN
Y HE3aBUCUMOM MEepEeMEHHBIX;

Paiion Cpennss 3apadoTHast mJia- Hoas noxona
Ta | BBIIJIATHI CONUATBHO- | HA MPHPOCT coepe-

ro XapaxkTepa, ThIC. py0. KeHU

») %o (x)
BpsiHckast o6nacTh 334 8,7
Bragumupckast 0671acTh 28,9 6,9
HBaHoBCKas 00nacThb 3,0 8,4
Kamyxckast 061acthb 34,3 6,4
Koctpomckas o0macth 35,6 9,4
OpioBckast 00J1aCTh 28,9 6,4
Psa3anckas oOmacts 34,1 11,0
CMmoneHckas 00J1acTh 32,7 9,3
TBepckast 00J1acTh 35,7 8,2
Tynbsckas 001acTh 35,2 8,6
SpocnaBckast 06JaCTh 38,1 6,1

KoHTpoJIbLHDBIE 3a1aHUA

3ananue 1

NmeroTces crenyromue MaTeMaTndeckue (yHKIIMUA 3aBUCUMOCTH Y OT X, IPECTaBICHHbIE
B Tabnuue 2.5
Tabnuua2.5 — BUIbI MaTeMaTHUECKUX (DYHKIMHA, KOTOPbIE HCIIOIB3YIOTCS B 3KOHOMHUKE

No HazBanue dyHkImm Bun pyskimm

/1

1 [TonuHuoM mepBoii crenenu (mpsi- y=a+BX
Mmasi)

2 [TonuuoOM BTOpOIi cTeneHu (mapa- y=a+Bx+cx2
6oa)

3 [TonuHOM TpeTbelt cTeneHun y=a+Bx+cx2+1ax3

4 [IpocTas sxcroHeHTa y=e(a+B-X)

5 MopauduimpoBaHHas. IKCIIOHEHTA y=a-B-e-X
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6 Jlorapudmuueckasi. THHEHHAs y=a+B-In(x)
7 Jlorapugmuueckas. napadoia y=a-BX'cx"\2
8 Crenennast GyHKIHS y=ea-XB

9 I'umepOona y=a+B/x
10 Kpusas JI>xoHncona y=e(a+B/x)
11 Kpusas I'omnepna y=ea-B-e"x
12 Kpusas [1apeto y=a/XxB

13 Jloructuueckas y=1/(a-B-e-X)
14 TopHkBucTa 1-ro Tvna y=a-X/(X+B)
15 JlpobHO-panmonanpHas y=x/(a+B"X)
16 [Tepuoamuaeckas Y=a+B*X+c*sin(2*3,14*X/T)+n*Cos(2*3,14*X/T)

Heo6xoaumo 3armoMHUTE Ha3BaHUE U BUJ MaTeMaTudeckor ¢pyHknuu. [I[porno3upoBanue
10 HEJIMHEHUHBIM YpPaBHCHUSA PpCTPECCUN OCYIICCTBIIACTCS IO METOAUKE ITPOTHO3UPOBAHUS 10 JIN-

HEUHBIM MOJIEIISIM.

3aganue 2

beun npuseaens! npeanocbuiky MHK 1 mpoBepeHo nX BBINIOJIHEHUE.
B tabGnure mpeacTaBiieHsl pe3yIbTaThl TPOBEepKH mpeanockuiok MHK

No [Tpennoceuiku MHK Brinonuenue [Ipumeuanue

/1 MPEANOCHUIOK

1 OcTtaTku SBISIOTCS clydaiiHbIMH Be- | [la

JTUYIUHAMUA
2 Cpenssisi BelTMYMHA OCTaTKOB paBHA Ha
HYJIIO,

3 OCTaTKH He 3aBUCAT OT X1 Her Nmeetcs cnabast
napaboanyeckas
3aBUCHUMOCTh

4 OcTaTKU ABJIAIOTCS TOMOCKEIACTHY- Ha

HBIMH
(OTHOPOIHBIMK ) — JTUCTIEPCUHU OCTAT-
KOB SIBJISTIOTCSI OJIMHAKOBBIMH JJISI BCEX
WHTEPBaAJIOB 3HaUYeHUH X 1
5) OtcyTtcTBHE aBTOKOppensiuuu ocrtat- | Jla
KOB
6 OcTtaTky NOJYUHSIOTCS HopMasibHOMY | Het OTa npeanochuika
3aKOHY pacIpeesICHHUs. HE SBJISETCS KPH-
THYECKOU

Heo6xoaumMo onpeaenuTh BIUSHUE TPOBEPOK MPEANOCHUTOK Ha 3P PEKTHBHOCTH, COCTOS-
TEIBHOCTHh M HECMEIIEHHOCTH OLIEHOK YPaBHEHUS PErPECCUU.

3aganue 3

B nocranosnennn npaBuresnbetBa PO ot 14 urong 2012, Ne 717 O 'ocygapcTBeHHOM Npo-
rpamMMe pa3sBUTHUsA CEILCKOIO X034MCTBA U PETYJIMPOBAHUS PBIHKOB CEJILCKOXO035MCTBEHHOM IIPO-
JyKIIMH, ChIPbs U TTpoa0BoJibcTBUS Ha 2013 - 2020 roas! B moanporpamme «Pa3zputue nogorpacin
PacCTeHHEBOJICTBA, IEPEPAOOTKH U pean3aliuy MPOAYKIIMH PACTCHUEBOCTBAY yKa3aHa JHHAMHKA
o0BeMa pecypcHOro odecreueHus peaan3anuy MoANpOrpaMMbl 3a CYET CPeICTB (heaepaabHOro
OropKeTa Mo rojam, MPeACTaBICHHON B TaOIuUIIE.
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JlnHamuka o0beMa peCypcHOro 00eCIIeUeHHS peaTH3alliy MOAPOTPAMMBI 33 CYET CPEIICTB
denepanbHOrO OOAKETA O TOJaM

l'ogel, | Pecypchoe obecnieuenue, (Thic.
X | py6.),VY
2013 45868278,00
2014 43425950,51
2015 47275057,85
2016 53669188,15
2017 60208472,74
2018 67322555,82
2019 72707456,39
2020 76080645,03

Heo6xoanmo n3yunts rpaduxu 3aBucumoctd Y ot X. ChopmynupoBaTs runoresy o Gpop-
M€ CBSI3H.

3aganmne 4

N3 kypca MUKpPOIKOHOMUKH U3BECTHO, UTO BEIMYMHA 3aTpaT HA IPOU3BOJICTBO MAPTHH Jie-
Tajei BO3pacTaeT B CBSA3M C YBEIIMUECHHUEM PAa3MEPOB MAapPTHH, HO HE MIPOIOPIIHOHAIBHO UM.

PaccMoTpeTs mokazaTenbHyI0 U IOTapuMUYECKYI0 MOJIEINb C UCTIOJIb30BaHUEM METOAA
JTUHEApU3aIIH.

n Y X

1 6 240
2 4 124
3 7 314
4 8 204
5 2 305
6 3 298
7 8 561
8 4 423
9 2 264
10 5 198
11 7 585
12 9 1000
13 4 437
14 9 807
15 10 1023
16 12 1169
17 7 902
18 11 1090
19 5 803

Heo0xonnmo:

1. ChopmupoBaTh nH(POPMAIIMOHHYIO 0a3y JaHHBIX.

2. Onpenenuth KO PUITMEHTHI HETUHEWHBIX MOJIECH C UCTIOI30BAaHIUEM METOJIOB JIH-
HeapU3aInH.

3. Onpenenuth K03 (GUIMESHTHI HETMHSHHON MOJIEIIH C TIOMOIIBIO porpamMmbl «Ilonck
pEIICHUS».

4. OueHka KauecTBa HEJIMHEHHBIX YPaBHEHUH perpeccuu

IHosicHeHust
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Ecnu onpenenens! k03hGUIMeHTHI HEMMHEHHON MOAEIH, TO A0COIOTHYIO OIIMOKY MO/Ie-
au (E) u npouent omubku monenu (E%), koappunment nerepmunanmu (R2 ), kpurepuit @umepa
(F) moxHO paccunTath 1o hopMysiam KauecTBa Mojeneii: Eciu onpenenensl K03 UITMEHTHI He-
JUHEHHON Moaenu, To abcomoTHyo omuoky monenu (E) u mpouent ommbku moaenu (E%), ko-

s punment nerepmunanuu (Ecmu onpenencHsl KO3 PUITMEHTH HETMHEHHOM MOIeTH, TO a0co-
moTHyo omrOky monenu (E) u mpouent ommbku moaenu (E%), koaddunueHT nerepMuHanuu (

F(a=0,05; m1 = k-1; m2=n-k)

N - 00beM BBIOOPKH,

K - xonruecTBO K03 (DUIIMEHTOB B MOJICIH, BKITFOUasi CBOOOTHBII KO3 duUIreHT

Ecnu ni1s nuHeapu3ayy UCIONb30Bajcs METO/ OICTAHOBKH, TO JUIsl OLIEHKH KayecTBa
HEJIMHEHHOM MOJIeIM MOYKHO MCIIONIb30BaTh XapaKTEPUCTHKH, paccuuTanHblie GpyHkuuei JIN-
HENH.

Ecnu nost nuHeapu3anyy UCTIONb30BaICS METO/ JIOTapu(MUPOBAHUS WK OOpAIICHHUs, TO
K03(pPULIMEHTHI HETMHEWHBIX MOJIETIEH U €€ XapaKTePUCTUKH ONPEAEISIIOTCS € TOMOIIBIO (PYHK-
nuu JIMHEVH 1o npeoGpa3oBaHHbIM JaHHBIM, O3TOMY II0Jy4eHHBIE XapaKTEePHCTHKH KauecTBa
MO/JIEJIN HeJb3sl UCII0JIb30BaTh ISl HCXOAHBIX 3HaUeHUH. B 3TOM ciyyae kauecTBo Mozemnu pac-
CUHTBIBAETCS 110 COOTBETCTBYIOMIMM (hOPMYJIIaM.

Ecnu onpenenens! k03hGUIIMEHTHI HeMMHEHHON MOAEIH, TO a0COIIOTHYIO OIIMOKY Mo/Je-
mu (E) u mpouient ommdku monenu (E%), kosddpunment nerepmunarmu (R2 ), kpurepuiit @umepa
(F) moxHo paccuntath 1o hopmynam kauectBa Mojeneit: Ecnu onpenenensl K03 UIMEHTHI He-
JMHEHHOU MOJIeNH, TO abcomoTHY0 ommoOKy Monenu (E) u nmponent ommbku monenu (E%), xo-
s¢punuent nerepmunarnmu (Ecnu onpenenens koddduimeHTH HEMMHEWHOM Mozenu, To abco-
mroTHYI0 omOKy Mozaenu (E) u npouent ommdku monenu (E%), koaddunuent nerepMuHanmu (

F(a=0,05; ml = k-1; m2=n-k)

N - 00beM BBIOOPKH,

K - komruecTBO K03(h(DUIIMEHTOB B MOJICIH, BKJIFOUask CBOOOTHBIH KO3 HUITHEHT

Ecnu nis nuHeapu3ayy UCTIoNb30BajIcs METO/ MOICTAHOBKH, TO JUIsl OLICHKH KayecTBa
HEJIMHEHHOM MOJIeTT! MOKHO MCIOJI30BaTh XapaKTEPUCTHKH, paccunTannbie pyHkmuei JIN-
HENH.

Ecnu nns nuHeapuzanuy UCHOIB30BANICS METOA Jorapu(MUpPOBaHUS UM 0OpalleHus, TO
K02(pPHIIMEHTH HEMUHEHHBIX MOJENeH M €€ XapaKTePUCTHKH ONPEICISIOTCS C MOMOILIbIO (PYHK-
i JIMHENH 1o npeo6pa3oBaHHBIM JaHHBIM, TO9TOMY MOTYYCHHBIC XapAKTEPUCTHKH KauecTBa
MOJICJIA HEJb3sl UCIIOJIb30BaTh JJIs1 UCXOJIHBIX 3HAUeHUH. B 3TOM ciydae kayecTBO MOJENU pac-
CUUTBIBAETCS 110 COOTBETCTBYIOLIMM (hOpMYyJIaMm.

Tema S. BpeMeHHbIe psiibl B JKOHOMETPUYECKHX MOJEIAX

Bonpochl 1151 00CVKICHNA:

OnpeneneHre BPEMEHHOTO psifia

[IpuBenuTe XapakTepUCTUKH U OOILME MOHATHS BPEMEHHBIX PS/I0B.

OCHOBHBIE CBOMCTBA YKOHOMHYECKOTO BPEMEHHOTO psifia

CrartucTuueckue XapakTepUCTUKU BPEMEHHOTO psiia

[IpuBeauTe CTPyKTypy BPEMEHHOTO pAJa.

Tpenn, ce30HHast COCTABIISAIONIAS], IMKINYECKasi COCTABIIAIONIAsA, IEPHUOI0TpaMMa
Onpenenenue CTPOro CTallMOHAPHBIX BPEMEHHBIX PSJIOB

[IpoBepka cTalimOHAPHOCTU BPEMEHHBIX PSAJIOB

Mopnenu cTallmoOHapHBIX BPEMEHHBIX PSII0B

10 Mopenu HecTalMOHAPHBIX BPEMEHHBIX PAJOB, UX UICHTH(PHUKAIHS

oSN~ N E

JladopaTopHLI NPAKTHKYM
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[To 3amanHOMYy BpeMeHHOMY psiny U3 Tabn.4, Tpedyercs:
1. Ompenenuts HaIMUUE TPEH/IA, BHISIBUTH THUII 10 €0 KOPPEJIOrpaMMe;
2. Ouenutb (hopMy KpHUBOW BBIPABHUBAHUS, OJHUM U3 TIPUEMOB;
3. [omyunuts pacuérusie KorhUIIMEHTHI (TTapaMeTphl)
4. TlpoBepuTh HaJIMYUE, (OTCYTCTBUE) aBTOKOPPEINIALINN OCTATKOB MOJIETU

1 2 3 4 5 6 7 8 9 10

3.813 1505 ]9.904 1461 |2227 |0.710 200.900 | 60.601 | 11.668 | 9.299

3905 [-1606 |9.876 |3.122 |2456. |1.384 199.986 | 70.605 | 9.049 12.453

3.198 10452 |7.105 |2.155 2.154 11.0760 |196.385 | 71.610 |9.131 14.235

3123 [-0.873 | 8511 [2277 |2761 |-0.506 |191.367|79.691 |8.504 12.458

2733 |-0.233 |7.009 2490 [2942 |0.163 184.576 | 69.674 | 8.204 16.0196

4637 2007 |7.646 |2314 |2.053 |2.086 175.724 1 66.509 [8.776 | 20.664

2365 |0.775 5953 2014 |2.778 1.843 165.046 | 70.125 | 7.839 20.789

2435 |-0.694 |3.657 |3.004 |2.095 |2.047 152.002 | 71.248 | 9.001 | 22.135

4112 10406 |6.762 |3.282 |2.248 |0.053 178.161 | 76.248 |8.327 | 22.431

3.175 | 0.775 |5.604 | 2.887 3.532 |3.115 119.756 | 72.208 | 8.775 26.588

2576 | -1.324 |4.164 |2.0662 |2.861 |3.146 100.096 | 80.147 [8.773 | 27.442

4857 0781 [3.833 [3.698 |3.147 |6.210 96.421 |82.924 |9.087 | 28.583

3261 [-0559 3365 |[3.172 [2951 |5.891 57.332 [86.094 |8.735 |31.529

2868 |-0906 |4975 |3.745 |3.888 |8.040 32.212 | 86.421 |8.889 | 34.564

4236 [0.046 |[4.053 [4.121 [4.094 |8.869 5.123 89.324 | 8.132 33.147

4321 |-1848 |3.413 |5151 [4.1/5 |14921 |-24.160 | 100.04 |8.367 |43.125

5.547 10387 2994 |4.0789 |5.742 |22.0851 | -56.161 | 95.103 | 7.942 | 41.951

6.062 |2165 |2.741 |5.689 |3.045 |30.869 |-87.853 |91.233 |[8.056 | 37.357

8539 3536 |5.162 5952 2941 |43.750 |-132.10 | 94.325 |9.046 | 45.756

21.764 |3.535 [3.234 |5.889 |[2.753 |66.702 |-160.32 | 94.349 [9.009 | 49.365

TpeOyercs:
1. ITo 3amaHHOMY psly ONpPEAEIUTH THI IpoIecca MOCTPOUTh Koppesjorpammy 1o (opmynam

(5.8) — (5.12) [2]. Koppenorpammy cTpouM 110 4eTHIpEM Toukam (N=15, ISN/4% 4) ry 1y 1y 1y .

2. Ilo pe3ynbrataM BBIYUCICHHUM CTPOUM IrpauK — KOppeIorpaMmMy HECTaHAAPTHOTO BPEMEHHOTO
psna u onpenenseM GopMy KPUBOM TpeHIa U MpeAronaraeM GyHKIIMOHATbHBIE 3aBUCUMOCTH,

3. OnieHuBaeM mapameTpbl JUHEWHOW W, TMpearojaraeMod, SKCIOHEHTAJIBHOW 3aBHCHMOCTEH
MHK;

4. TIpoBepuTh NPaBUILHOCTH MIOCTPOCHHON MOJIEIN HA OCHOBE TIOBEJICHUS PsiJla OCTaTKOB;
Jlenaem BBIBOJ COOTBETCTBHS HAWIEHHOW MOJIENIA TPEH 1A TPEMSI HAIIPABICHUSMU:

e [IpoBepsiem ciydallHOCTb psiia HA OCHOBE OBOPOTHBIX Touek (5.15) [2].

e Ecam Mozenb TpeHAa afeKBaTHA PAY, TO PSJl U3 OCTATKOB JIOJKECH OBITh CTAIIHOHAPHBIM;

e [IpoBepsieM OTCYTCTBHE aBTOKOPPEJISILIMU OCTATKOB 1O Kpureputo Helimana.

e AmHamornuHble pacuéThl MokHompoBecTHC moMolisio maketa STATISTICA. Hcnons3ys
MOJIeJb, HAWJICHHYIO paHee, MOJy4aeMTa0InIly 3HAaUeHUH OCTaTKOB;

e BriuucisieM mist 3TOr0 psiia OCTaTKOB aBTOKOPPEIISIIIUU.

e Bricokne 3Ha4YeHHs CTONOIA P-BeposSTHOCTH, TOKA3bIBAIOT, YTO MOMYyUYEHHBIC aBTOKOPPEISIIUN
HE3HAYUMBI.

e Cronben Q naér craructuky bokca- JIptonca - HEOONBIINX 3HAYEHUSIX KOTOPOTO YKa3bIBAIOT
Ha a/IeKBaTHOCTb IOCTPOEHHOW MOJIEIN BPEMEHHOTO psAJa.

e BpuCcIUTh U1 pAga OCTaTKOB cTaTHCTUKY J[lapOmra — YorcoHa: OaM30CTh K 4HCTy 2
cratuctukun DW cBunerenscTByeT 00 y1auHOM BEIOOPE MOJIEIH.

e [IpencraBuTh Ha pucyHKe pe3yibTaThl pacuéToB c¢ momombio makera STATISTICA, pasnmen
«HenuHeitHOE OLICHUBAHUEY»
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OnenuBas NOJy4YEHHYIO MOJIENIb BU3YaJIbHO, yOexk1aeMcs B €€ aleKBaTHOCTH.

KoHTpoJLHBIE 3a1aHuA

3aganme 1

Nmeetcst BpeMeHHOH psaa MOTpeOIeHHsI SJEKTPOIHEPTHUH PETHOHA 3a KaX/IbIil KBapTal B
TEUYEHHUE YETHIPEX JIeT, IPEACTABICHHBIN B TAOJIHUIIE:
[ToTpebrieHne eKTPOIHEPTUH 3a KK KBapTall B TCUCHHUE YETHIPEX JIeT :

Ne xBaptana, t | [lorpebnenue

AJIEKTPOIHEPTUH,
VYt (mnH. kBT)

1 6

2 4.4

3 5

4 9

5 7,2

6 4,8

7 6

8 10

9 8

10 5,6

11 6,4

12 11

13 9

14 6,6

15 7

16 10,8

HeobxonumMo npoBepuTh BpEMEHHOM sl Ha CTALlMOHAPHOCTH C TOMOUIBIO CJIETYIOIINUX
XapaKTEePUCTHUK: CPeHEE 3HAUYCHUE, JUCTIEPCHs], aBTOKOPPEIISIIHS

3aganme 2
HNmeetcst BpeMEeHHOM psifl, IPEICTaBICHHBIN B TaOJIHIIE.
I/ICXOI[HBIG JaHHBIC BpeMeHHOFO p;ma

Yt
10
12
11

13
17
16
12
15
18
16
15
18
22
21

el
SlEBloloNoug|sw[Nie-|—~

(BN
w

[EE
N

-
(6]
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16 18
17 22
18 23
19 21
20 20
21 25
22 28
23 27

rae t - BpeMs, MopsiAIKOBBIE HOMEPA MECALEB 3a J(Ba roja
VY - ToBapooOOpOT MarasuHa, MITH. pyo.

1.
2.
3.

Heo0xoaumo
[IpencraBuTh CTPYKTYpYy BPEMEHHOTO PsJia, MPEACTABICHHOMN CIEAYIOENH MOJIEIbIO:
Yt=a0 + al*t+ a2*Cos(2t/T) + a3*Sin(2t/T) + et
rae t Bpems,
T — nepuox konedaHus, U3MEHSIOMIUICS OT 2 110 2n;
a0, al, a2, a3 — koadurueHTs ypaBHEeHUs perpeccun, onpenensiembrii MHK.
- BBIYUCIIUTH KO3 (HUITUEHTHI MOJICNN
Yt=a0 + al*t+a2*Cos(2t/T) + a3*Sin(2t/T) + et,
IIpU YCIIOBHH, eciiu nnepuo T=4.

Tema 6. CucTeMbl OJHOBpPeMEHHBIX YPABHEHUH

Bonpochl 1151 00CYKICHUSA

[TpuBenuTe 00IIE TOHATHS O CHCTEMaX YPaBHEHUH.
[TpuBenuTe KIaccu(HUKALUIO CUCTEM YPABHEHUH.
[IpuBeauTe mpaBuiia IpOBEPKU UACHTU(DUKAIIMHM SKOHOMETPUUECKUX ypaBHEHUH. M3noxuTte

MOCJIEI0BATEIbHOCTh BHITIOJHEHUS METOJIOB OLICHKH NTapaMETPOB CUCTEM OJHOBPEMEHHBIX ypaB-
HEHUM: KOCBEHHBIN MeTo 1 HauMeHbInx kBaapaToB (KMHK) u nByxmaroBerii MeTo1 HAMMEHb-
mux kBaaparos (JJMHK).

4.

MeTo/1b1 OIIEHKH TapaMeTPOB CUCTEM OJHOBPEMEHHBIX YPaBHEHH: KOCBEHHBII METO/ Hau-

Menbinx kBaapatoB (KMHK) u nByximaroserit MmeTon HauMmenbinnx kBaaparos (AMHK)

©oNo O

e 6 o o o o |

KocBeHHBIIT METOI HAUMEHBIINX KBAIPATOB
ITpumep peanuzanuu koceeHHoro MHK
JIByXI11aroBbIii METOJl HAUMEHBIIIUX KBAJPAaTOB
ITpumep peanuzanuu AByx marosoro MHK
Tpexmarossiii MHK

JIa0opaTOPHLIM NPAKTHKYM

[To umeromuMces JaHHBIM TpeOyeTcs:
Brraucinuth onucarelIbHBIE CTATUCTUKU:
Br16opounsle cpennue,
Bri6opounyto ngucnepceuto,
Bri6opouHoe cpeHee KBaIpaTHIECKOE OTKIIOHEHHUE,
Hwxuuii u BepxHUi KBapTUIN BEIOOPOYHOTO pacipeieseHus,
Pa3max BeIOOpKH,
95% u 99%-HbIe TOBEpUTEIBHBIE HWHTEPBAIBI JJI1 OIEHKHM MAaTEMaTHUYECKOTOo OXKUIAHUA ( U
III/ICHepCI/II/I), ucxoagda M3 TOIro, 4TO BI:I60pO‘IHI:I€ JaHHbIE HWMCIOT H0pMaJII>HI>II>’I 3aKOH
pacnpeseneHus
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. BeraucnuTh BBIOOPOUHBIH KOA(D(UIIUEHT KOPPESAIMH U OICHUTh €ro 3HAYMMOCTh Ha 5%

YPOBHE;
3. IlocTpouTh mose KOppeNsuy 3aJaHHBIX NMEPEMEHHBIX U Cc(HOpMYIUpPOBATh TUIIOTE3Yy O BHUJIE

CBSI3U;
4. BpluuciuTh NapaMeTpbl HapHON perpecCUuOHHON MOJEIH;
5. O1eHuTh 3HAaUUMOCTh IIOCTPOCHHON MOJIENN C TOMOIIbI0 F-kputepus Puiepa;
6. OueHNUTh Ka4ecTBO IIOCTPOCHHOTO YpPaBHEHHUS PErpecCHH C MOMOIIBI0 Kod(pHUIeHTa

netepMmuHanuu R?;
7. IMoctpoutb 95% -Hble HHTEPBAJIBI IS OLICHOK ITapaMETPOB YPAaBHEHUS PETPECCUN;
8. PaccuuTarh NporHo3Hoe 3Hau€HHE, €CIU 3HaAUCHHE HE3aBUCHUMOM NMEepeMEHHON YBEIMUYUTCS Ha

10% ot ero cpennero 3HaueHus. [loctpouts 95% uHTEpBa Uil TPOrHO3HOTO 3HAYECHMUS;
9. OueHuTh ¢ MOMOIIBIO CPeAHEro Ko3((HUIMEHTa 3JTACTUYHOCTH CHITYy CBS3U MEXIY 3aBUCHUMOMN

Y HE3aBUCUMOM NIEPEMEHHBIX;
10. Paccumrate mapaMmeTpbl ypaBHEHUHl  perpeccuit  Ipyrux (GopM :  CTENEHHOH,

JOTapuPMHUUECKON, IKCTIOHCHIIMAIBHOM U JIp.

[To teppuropusm LleHTpanbHOro palioHa U3BECTHHI JaHHBIE 3a ... roJ. Tabnuua 1:
Paiion Cpennss 3apadoTHas mJia- Jloasa moxoma
Ta U BBIIJIATHI COUATBHO- | Ha NPHPOCT cOepe-
ro xapakrepa, Tbic. py0. JKeHUi
&) % (x)

bpsiacKast 061acTh 33,4 8,7
Bnagumupckas o0nacth 28,9 6,9
HBanoBckas o0acThb 3,0 8,4
Kamy»xckast 061acTb 34,3 6,4
Koctpomckas 0o6acth 35,6 9,4
OpioBckast 001aCTh 28,9 6,4
Psasanckas oOiacts 34,1 11,0
CmorneHckas 061acTh 32,7 9,3
TBepckas 00s1acTh 35,7 8,2
Tynbckas 061acTh 35,2 8,6
SpocnaBckasi 00J1aCTh 38,1 6,1

[To xaxxmoit u3 mepeMeHHBIX X U Y ObLIN BBIUUCIEHBI OMUCATENBHBIE CTATUCTUKY , TIPEI-

CTaBJICHHBIC B Ta6J'II/II_IC 2:

CTaTUCTUKHU CpeHsis 3apruiata Jloss 10X010B
Brib6opouHnoe cpennee 33,36 8,13
Bri6opounas nucnepcust 89,29 2,35
Br16opouHOE cpeHee KBaIpaTUIHOE OTKIIOHEHUE 2,99 1,53
HwxHuil KBapTUIb 30,00 6,40
Bepxuuii kBapTUIh 35,60 9,30
Pa3max BEIOOpKH 5,6 2,90
95%-—moBepuTeNnbHBINA HHTEpBA s M(X) (31,35; 35,36) (7,10; 9,16)
99%-—noBepuTeIbHBIN HHTEPBAT T M(X) (30,45; 36,21) (6,67; 9,59)
95%—noBepuTenbHbId HHTEpBAT A D(X) (14,89; 93,84) (1,15; 7,23)

Bri6opounsriii korddumment koppensmuu pasen 0,21, 3nauenue p=0,53. Takas BenuunHa

P-YPOBHSI CBUIETEILCTBYET O TOM, 4TO KOA(DPHUIIMEHT KOPPENSALUU HE SBISETCS CTATUCTHUECKH
3HAYUMBIM. [[pyrumMu ciioBaMu, UMEIOIIMECS JaHHBIE O CPEIHEMECSYHOW 3apIuiaTte u Joye coe-
pEeKECHMI HACEJICHUs HE TO3BOJSIOT CAENaTh BBIBOJA O HAMYHMHM 3HAYUMOW CBS3U. BriOopouHOe

21




3HaueHne Kod(duImeHTa Koppensun CleayeT paccCMaTpUBaTh KaK 3HAYCHHE, CIy4aifHO IOIy-
YeHHOe MpHU (HOPMUPOBAHUU BBIOOPKH, T.€. OTKJIOHEHHE OT HYJIEBOI'O 3HAUEHHs HE OTpa)kaeT HC-
TUHHOW 3aBHUCHUMOCTH MEXIYy aHaIM3UPyEeMbIMM IoKa3zareiasiMu. CrenaHHbIA BbIBOJ HOJTBEp-
XKJaeT [uarpaMMa paccestHus nokasarenei (puc.l)

12
L
10
¢ ¢
g | ® ‘s
6 P . .
®Panl
4
2
0 T T T T 1
0 10 20 30 40 50
KoHTpoJabHbIE 3a1aHUsA
3ananue 1
Jlana cxema cBsi3eil IEpeMEHHBIX Mara3uHa,
Cxema cBsizell IEpeMEHHBIX MarasuHa
V1. V2. X1 X2
1459 30 608 90
3571 45 1000 320
956 19 876 80
5017 48 3000 540
2694 26 2500 270

Y 1. Po3HuuHbIi TOBapOOOOPOT.
Y2. UucineHHOCTh MPOIABIIOB.

X1. ITmomans Mara3uua.

X2. IHTEHCUBHOCTH MOTOKA MOKYTIaTeIICH.

Heo0xoaumo:
- OIPEJENIUTD PHAOTCHHBIE U DK30TC€HHBIE TIEPEMEHHBIE;
- 3aIIMCaTh CXEMY CBSI3€M IEPEMEHHBIX Mara3uHa B BUJI€ CTPYKTYPHON CUCTEMBI OJHOBPEMEHHBIX
YPaBHEHUU.

3aganmue 2
Ectp nannsie no 20 ontoBsiM 6azam YKOOIICOIO3A 3a 1013 roa, nmpeacTtaBieHHbIC B TAOTHIIE.

Ne i“/ n X1i X2i X3i vii Vi V3i
1 83 4 1000 280 190 28000
2 30 6 200.0 278 474 28100
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3 84 4 300,0 91,1 642 31700
4 105 4 200,0 91,7 621 32000
5 37 4 200,0 65,3 670 38600
6 103 12 400,0 60,8 907 38900
7 34 4 700,0 35,5 747 42600
8 55 11 200,0 33,3 653 42900
9 79 14 500,0 214 867 54800
10 77 12 200,0 20,0 598 54900
11 150 2 100,0 13,9 858 60300
12 53 4 100,0 34,7 748 60400
13 93 31 600,0 4,07 1666 72300
14 93 21 500,0 21,7 1319 71900
15 110 4 200,0 29,3 919 91500
16 169 31 500,0 26,0 1486 91200
17 139 19 400,0 69,8 1116 105000
18 174 18 400,0 68,1 1357 105000
19 271 33 130,0 96,7 1163 152000
20 45 31 900,0 94,6 1683 153000

rae X1 - konudecTBo pabOTHUKOB, pabOTAIONINX HA CKiae (den),

X2 - KOJIMYECTBO MEXaHU3MOB (IIIT. ),

X3 - akTHBHAs YaCTh OCHOBHBIX (POHIOB (THIC.pYy0.),

Y1 - IlpuGsuis (THIC.pYO.),

Y2 - U3aepxku obOpatmienus (Toic.pyo.),

Y3 - OnToBeIit TOBapo0o6OpOT (THIC.pYO.).

JlaHa cTpyKTypHasi cucTeMa OJIHOBPEMEHHBIX YPaBHEHUI
YI=a0+al*Y2 +a2*y3 +a3*X3 +el,

Y2=80+ B1*Y3 + B2*X1 + B3*X2 + €2,
Y3=c0+cl*V1 +c2*X2 + c3*X3 + e3.

Heob6xoaumo:
- COCTaBUThH MMPHUBEICHHYIO CHCTEMY OJHOBPEMCHHBIX YPaBHEHHUI;

- paccuuTaTh KOA(UIHMEHTH MHOTO()AKTOPHBIX MOJICIICH.

3aganue 4

Jannsie mo ontoBbiM 6azam YKOOIICOIO3A 3a 2013rox, nanubie hakTHUECKUE
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Nem/m | X1i | X2 | X3i V1i V2i V3i Tpeoyercs:

I i 1. IIpuBoauTCs yciaoBue 3a1a4u

1 83 4 100,0 | 28,0 190 28000 1 0a3a JaHHBIX BCEX MEPEMEH-

2 30 6 200,0 | 27,8 474 28100 HBIX, KOTOPBIE Y4aCTBOBAJIH B

3 84 4 13000 |911 642 31700 MIOCTPOCHUH MOJICIIH.

4 105 |4 |200,0 |917 621 32000 2. CrpouTcst rpaduKk 3aBHCHMO-

5 37 4 12000 |65,3 670 38600 CTH MEXKAY MCPCMCHHBIMH.

6 103 |12 |400,0 | 60,8 907 38900 3. lpuBozsaTcs BCE XapakTepu-

7 34 4 7000 |355 747 42600 CTHKA MOZICJIA.

8 55 11 |200,0 |333 653 42900 4. TIpoBepsieTcsi TOCTOBEPHOCTh

9 79 |14 |500,0 | 21,4 867 | 54800 MOZIE/H U €€ KOODPHLUHCHTOB.

10 77 |12 |200,0 |20,0 598 | 54900 3. llpuBoauTes ToueHHBLH 1

11 150 [2 [100,0 |139 858 | 60300 gi;j’;ﬁ;‘;‘i‘gﬁgﬂ”‘“ Ha

1 fa3 |31 o000 | 407 |Te66 | 72300 | O Ipusomsrea mpacceros
: : MpeACTaBICHUE BCEX pe3yJIbTa-

14 93 21 |500,0 |27,7 1319 | 71900 TOB PACHETOB ¢ yKa3aHHEM

15 110 |4 ]1200,0 | 29,3 919 91500 (AKTHYCCKUX U PACUCTHBIX

16 169 |31 |500,0 |30, 1486 | 91200 JHRYCHNH SABHCHMOEH mepe-

17 139 |19 |400,0 |69, 1116 | 105000 MEHHOH, 95% JIOBEpHTETBHBIX

18 174 |18 |400,0 | 68, 1357 | 105000 I/IHTepBa’J'IOB JUTS ypABHEHHS

19 271 |33 |130,0 |96, 1163 | 152000 PErPECCHH, TOYEHHBII MPOTHO3

20 45 31 |900,0 |94, 1683 | 153000 11 95% TIPOTrHO3HBII TOBEpH-

TEJIbHBIM UHTEPBAJ U1l 3aBUCUMON IIEPEMEHHOM.
7. JlenaroTcs BBIBOABI U MPEIIOKEHUA 110 PE3YJIbTaTaM SKOHOMETPHUYECKOTO aHAIU3A.

2.2 Kputepum olleHKH Ka4eCTBA OCBOEHUS TMCUMILTHHBI

KaudecTBO 0CBOEHMSI AUCIUIUIMHBI OLIEHUBAETCS MO CTENEHU YCIEUITHOCTH OTBETOB Ha Ce-
MUHAPCKHX 3aHATHUAX, KAUECTBA BHITIOJHEHUS TJaOOPATOPHBIX MPAKTHKYMOB.

ANTOpPUTM OIICHUBAHHUS OTBETOB HA CEMHUHAPCKHUX 3aHITHSX TaKOB. Pa3BepHYyTHI OTBET
CTYJICHTA JIOJDKEH MPEACTABIATh COOOH CBS3HOE, JIOTMUECKH TMOCIEA0BATEIIbHOE COOOIEeHNEe Ha
3a/IaHHYIO TEMY.

Kputepnu oicHUBaHMUS:

1) mOJIHOTY M MPaBUIBLHOCTH OTBETA;

2) CTEeTeHbh OCO3HAHHOCTH, TOHUMAaHUS U3YUYEHHOTO;

3) s13pIKOBOE O(OpPMIICHHE OTBETA.

Onenka «OmauuHo» CTaBUTCS, SCIIN:

1) cTyneHT MOJIHO M3JaraeT MaTepual, JaeT MPaBUIbHOE OMpPEIeNIEHUEe OCHOBHBIX IOHS-

TUH;

2) oOHapy>kKHMBaeT MOHMMAaHUE MaTepHaja, MOKET 00OCHOBATH CBOU CYXKACHUS, TPUMEHUTH
3HAHUS Ha MPaKTHKE, IPUBECTH HEOOXOAUMBIE IPUMEPBI HE TOJIBKO U3 YU4EOHUKA, HO U CaMOCTOS-
TEJIBHO COCTABJICHHBIE;

3) u3naraer mMaTepuall IOCIEJ0BATENBHO U MIPABUIBHO C TOYKH 3PEHUS] HOPM JIMTEpATyp-
HOTO f3BIKA.

«Xopowioy — CTYJEHT J1aeT OTBET, yJIOBJIETBOPSIOIIUN TEM ke TpeOOBaHUSAM, UYTO WM I
OTMETKH «5», HO AomycKaeT 1—2 omubOKH, KOTOpBIE caM e MCIPaBIseT, u -2 Hegovera B HOCIe-
JIOBAaTEJILHOCTH U A3BIKOBOM O(DOPMIIEHUHU M3J1araeMoro.

«Y0osnemeopumensvnoy — cTyleHT OOHApY>KUBAeT 3HAHME U IMOHMMAHUE OCHOBHBIX IO-
JIOJKCHHI TaHHOM TEMEI, HO:

1) m3naraer mMarepuas HEMOJHO M AOIMYCKAaET HETOUYHOCTU B ONPEIEICHUM NOHATUN WU
(bopMyITUPOBKE TIPABUIT;
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2) HEe yMEEeT JOCTaTOYHO IIyOOKO U 1I0Ka3aTeIbHO 000CHOBATh CBOU CYXKICHMS U IPUBECTH
CBOM MPHMEPBI;

3) W3naraet mMarepuall HEMoCIeJOBATeILHO U JIOMYCKAeT OMIMOKH B SI3BIKOBOM Odopmite-
HHUH M3JIaraeMoro.

Onenka «Heydoenemeopumenbho» CTaBUTCS, €CIU CTYJEHT OOHApPY)KMBAeT HE3HAHUE
OoJIbIIIeH YaCTH COOTBETCTBYIOIIETO BOMIPOCA, JOMYCKAeT OMMOKN B (POPMYITHUPOBKE ONpeIeIICHHN
U TIPaBHJI, UCKAKAIOUINE MX CMBICI, OECIOPSAI0YHO W HEyBEpEeHHO M3iaraetT Matepuan. OneHka
«Heyoosnemeopumenvrho» oTMeYaeT TaKMe HEAOCTATKU B MOJATOTOBKE, KOTOPHIE SBIISIOTCS CEPb-
C3HBIM IPEIMATCTBUCM K YCIICHIHOMY OBJIAAACHUIO MTOCTICAYIOIUMU 3HAHUAMU U YMCHHUAMMU.

Kpurtepun onieHkr 3HaHUI 00y4YaONIMXCS MPH BBITIOTHEHUH J1a00PaTOPHBIX MPAKTUKYMOB:

OrneHka «5» CTaBUTCS B TOM ClIy4ae, eciu:

— nmaboparopHasi paboTa MOJATOTOBJIEHA K BBINOJIHEHUIO, 00ydYaeMblid 3HAET IIeJb Jiabopa-
TOPHOI paboTHI;

— 3a/IaHUs pelIeHbl 6e3 OMMOOK C TIEPBOTO Pa3a, MPAaBUIHHO BHIOPAHBI PEIICHNUS 3a1aHUH;

— MPaBUIBHO BHITIOIHEHBI PacuéThl, 00yUYaOIIUCs TOHUMAET, YTO OHU 3HAYAT;

— TIOJIHO JTaHBI OTBETHI HA MUCHbMEHHBIE M YCTHBIE KOHTPOJIBHBIE BOIIPOCHI;

— oT4€T 0OpPMJIICH aKKypaTHO, CACIAHBI BHIBOJIBI.

Onenka «4» CTaBUTCS B TOM CIIy4ae, eciu

— naboparopHas paboTa MOATOTOBIIEHA K BBHIMOJTHEHHUIO, 00yYaeMblil 3HAET IeNb Jiabopa-
TOPHOM paboTHI;

— 3aJlaHus PEelIeHbI ¢ OMMOKaMH, MOTPeOoBaIach TOMOTHUTENbHAS IOMOIIb MPENoiaBaTe-
JIs1, TPaBUIILHO BHIOPAHBI METOAMKH PEIICHHS 33 JaHH,

— pacy€Thl BBIMOIHEHBI C KOHCYJIbTAIIUEH Mpeno1aBaTens;

— TIOJIHO JTaHBI OTBETHI HA MUCHbMEHHBIC M YCTHBIE KOHTPOJIBHBIE BOIIPOCHI;

— oT4€T 0OpPMJIICH aKKypaTHO, CACIAHBI BHIBOJIBI.

Onenka «3» cTaBUTCS B TOM CIIy4ae, eCiu

— nmaboparopHas paboTa MOJATOTOBJIEHA K BBIMOJIHEHUIO, 00ydYaeMblid 3HAET IIeJb J1abopa-
TOPHOHN pabOTHI;

— 3aJlaHMsI BBITIOJIHEHBI C OLIMOKaMU, MOTpedoBalach JOMOJHUTENbHAS TOMOIIb MPEno/ia-
BaTesl, IPaBUJILHO BEIOPAHBI METOUKH PEIICHUS 3a1aHU;

— ¢ omMOKaMH BBITIOJHEHBI PacuéThl, Aake ¢ KOHCYJIbTAallMeW MpernojaBaTens Win o0y-
YaIOIUICS HE MOXET O0BSICHUTD, KaK BBIIOJIHSUIUCH PACUETHI,

— J1aHbI OTBETHI HA MUCbMEHHbBIE 1 YCTHBIE KOHTPOJIbHBIE BOIIPOCHI.

— oT4€T 0(hopMIIeH HEOPEIKHO, CIIEIaHbI BEIBOIBI.

OneHka «2» cTaBUTCS B TOM Cllydae, eCiu

— naboparopHast paboTa MOJATrOTOBJIEHA K BBIOJHEHHUIO, 00yJaeMblil He 3HAET LeNb J1a0o-
paTopHO# paboTHI,

— 3a/1a4¥l peleHbl ¢ omKnOKaMu, MOTpedOBaNIach JONOIHUTENbHAS OMOIIb IpenoaBare-
7151, HEBEpHO BBHIOpaHbI METO/IbI PELICHHUS 3a/1a4;

— HE BBINIOJIHEHBI PAacU&ThI;

— HE JJaHbl OTBETHI Ha YCTHBIE KOHTPOJIbHBIE BOIIPOCHI;

— oT4€T 0OpMIICH HEOPEIKHO, BEIBOJIBI HE CIICIIAHBI.

3. ®OHJ] OUEHOYHBIX CPEJCTB JJIs1 TIPOMEKYTOYHOI1
ATTECTAIIAM O JUCHUATIIIMHE

3.1 TeopeTn4eckue BONPOCHI M NPAKTHYECKHE 3aJaHUS 1151 IPOBEICHUS
IK3aMeHa

Bonipocsbl 1151 NOATOTOBKH K IK3aMeHY
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. Crienmupukanvist SKOHOMETPUIECKON MOJIEIIH.

. OT00p (akTOPOB, BKIIOUYAEMBIX B MOJIE]Ib MHOYKECTBEHHON PErPECCHH.

. DUKTUBHBIE IEPEMEHHBIE.

. JInHeHOe ypaBHEHNE MHOKECTBEHHOM PETPECCHM.

. OueHka napaMeTpoB JIMHEHHBIX YPABHEHUI PETPECCUH.

. lIpeanocsinku MHK, meTo1bl X POBEPKHU.

. CBOIICTBa OIICHOK MapaMeTPOB SKOHOMETPUUECKON MOJIeH, moiaydaeMbix nmpu nomoru MHK.
. O600m1eHHbII MeToa HanMeHbINX kBaapaToB (OMHK).

. O1ieHKa TECHOTHI CBSI3U.

. Onenka kauecTBa nogo0pa ypaBHEHHUS.

. [IpoBepka cTaTUCTUYECKON 3HAYUMOCTH YKOHOMETPUYECKON MOJEIH.

. OnieHKa 3HaYMMOCTH NTapaMETPOB SKOHOMETPUUECKOH MOJIETH.

. HenmmHeliHbIe 3aBUCUMOCTH B 3KOHOMUKE.

. Buapl HenmMHEHHBIX YPAaBHEHUN PETPECCUM.

. JInneapu3zanus HEIMHEWHBIX MOJEJIEN PErpeCCUM.

. OneHka KauecTBa HEJIMHENHBIX YPaBHEHUI PErpecCui.

. BpemeHHbI€e psiibl JaHHBIX: XapaKTEPUCTUKH U OOIIUE TOHSATHUSI.

. CTpykTypa BpEMEHHOTO psJa.

. AnIUTHBHAs U MYJITUIUIMKaTUBHASI MOJIENIM BPEMEHHBIX PSI0B.

. Mozenu cTaiimoHapHbIX U HECTALIMOHAPHBIX BPEMEHHBIX PS/I0B U UX UACHTU(DHUKALMS.

. O61mye NoHsATHS 0 CUCTEMaxX YPaBHEHMI, UCIIOJIb3YEMBIX B 9KOHOMETPHUKE.

. Knaccudukanus cucrtem ypaBHeHHH.

. UnenTuduxanus cucreM S)KOHOMETPUUECKUX YpaBHEHUI.

24. MeTtoapl OLIEHKH [TapaMETPOB CUCTEM OJTHOBPEMEHHBIX YPAaBHEHUIN: KOCBEHHBI METO]I Hau-
menbIMx kBaaparoB (KMHK), nByxmarossrii Mmeron HauMenbnx kBajapatos (IMHK), Tpexiua-
TOBBIM METOJ] HAUMEHBIINX KBaIpPaTOB.

O 0 1O\ DN K W —

[\ I N T NS T NS I e e e e e e e
W= OO0 WNDAWN—O

3anaqn, BBIHOCHMBIC HA JK3aM€EH

1. DxoHOMMYECKHIT TOKa3aTenb X 3aJaH PSAOM pacipeaeieHus

X -2 -1 1 2
p 0.3 0,1 0,2 0,4
Haiitu nqucniepcuto Benmmuuabl Y =2X+1

2. Nmeetcs Mozienb ¢ pacrpeaeaéHHbIM J1arom:
Y=-1,25+5,76X+2,35X.1+4,61X2+0,78X¢.3.
Onpenenuts JOArOCPOUHBINA MYJIBTUIUIUKATOP.

3. YpaBHEHHE MHOKECTBEHHOM PErpecCuy UMEeT BUI:
y =-9,032 +0,658x, +1,453x,

W3BecTHBI YMCIIOBBIC XapaKTEPUCTUKU BeM4IMH Y, Xi, Xj!
y=106; x, =75 x,=248 0,512, 0,=08; o, =32

Onpenenuth KOAQOUIUEHT TACTHIHOCTH TS X 7.

4. Mopnenb aBToperpeccuu nokasateneii notpedsienus (Yr) u qoxona (X;) BelpaxkaeTcs 3aBHCH-
MOCTBIO

Y=1,2+0,72X+0.10Y 1
Haiiti 1oarocpodHyo npeienbHy 0 CKIOHHOCTD K MTOTPEOJICHHIO B MOJICIIH.

5. Mmeercst Mmozenb aBTOPErpeECCUn

Yi= 3.240.78 X; + 0,17 X ¢4,
Haittu kpaTkOCpOUHBINA MYJIBTUIUIMKATOP MOJEIH.
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6. Ecmu usBecTHb ypaBHenus perpeccun, Y, = 0,47 +0,2X;

Onpenenutb KOAXPPHUIUEHT KOPPEISAILUH.

7. Tlo pe3ynapTaTaM H3y4eHHsI 3aBHCHUMOCTH 00BEMOB MPOJaX KOMIIAHUU B CPEHEM 32 MECSII] OT

X, =135+08y,

pacxolloB Ha pekiaMy Obljia MojlyueHa CieIyomas MoAesb ¢ PacipeaeEHHBIM JIaroM:
y, =10,3+4,5x, +3.0x,, +1,5%, , +0,5X%, ;.
B 31011 MOzienn onpeaenuTh KpaTKOCPOYHBIN MYJIbTUILIIUKATOP.

8. MI3BeCTHBI OCHOBHBIE YHCIIOBBIC XapaKTEPUCTUKH BenrunH Y, X1, Xy !

y =10,6;

x, =15

x,=24.8;

o,=048; o

YpaBHEHNE MHOKECTBEHHON PErPECCUN UMEET BUJL
y =-0.9032 +.-0.658x, +1.453X,.
Uemy paBeH KOXPHUIHEHT 3JTaCTUIHOCTH.

9. Ilo pe3ynbpTaTaMm HM3y4eHHs] 3aBUCUMOCTU OOBEMOB MPOJIAK KOMITAHUH B CPEITHEM 32 MECSIL OT

X2

=3,2.

pacxodoB Ha pCKIaMy ObLIa IMOJIy4dCHa cicayromas MoAejb C paCHpC,I(eJIéHHBIM JJarom:
y, =10,3+4,5x, +3.0x,, +1,5%, , +0,5X, 5.

B 310l MOeNM onpeieuTh KPaTKOCPOUHBIN MYJIBTUILIUKATOP.

3.2 Iloka3aTeiu, KPpUTEPUH U IIKAJIA OLIEHUBAHUS OTBETOB

Ha IK3aM¢EHE

IK3aMeH
Kpurepun /
putep Onenka «5» Onenka «4» Onenka «3» Onenka «2»
banabl
OO6yuarommiics | OOyuaromuics
JIOCTATOYHO JEMOHCTPHUPYET
MOJIHO M3J1ara- 3HAHHE U MOHU-
eT MaTepuall, MaHHE OCHOB- O06yuato-
OO0yuarommiicst OJHAKO JO- HEIX IIYiics ne-
IIOJIHO M3JIara- myckaet 1-2 [IOJIOKEHUH MOHCTpHUPYET
ITomHOTA M €T MaTepual, OIIINOKH, KO- JTAaHHOM TEMEI, HEe3HaHHE
MPABUIILHOCTH JIaeT MPaBUITb- TOpBIE CaM Ke HO HM3Jaraer Ma- OOJIBIIIEH
OTBETA HOE OoTpeierne- WCIIPaBJISICT, U | TEpHaJl HETIOJTHO JacTH
HME OCHOBHBIX | 1-2 HemoueTa B U JIOITyCKaeT COOTBETCT-
MOHSTHHI MoCJIEqOBA- HETOYHOCTH B BYIOIIIETO
TENBLHOCTH U oTpeeieHuU BOIIpoOca
SI3BIKOBOM TIOHATHH WU
oopmaeHnn ¢bopmyaHpoBKe
H3J1araeMoro. paBUI
OOyuaromuiica | OOyuarommiics N O0yuaro-
I[el\}/IIOHC;H )i Il Zc Tc]; JOT Obyuatomuiics mngcsi hi(o)
pHPY puacy Y HE yMeeT J0CTa-
eT noHumanue | 1-2 Hepouera B IIyCKaeT
CreneHb TOYHO TITy0OKO
Marepuana, 000CHOBaHUU OImMOKH B
OCO3HAHHOCTH, M I0Ka3aTeJIbHO
MO3KET 000c- CBOHX CYKJe- dbopmynu-
IIOHUMAaHUSA N 000CHOBATH
HOBAaTh CBOHU HHI, KOJINYe- pPOBKe orIpe-
W3YYCHHOTO CBOM CYKJICHUS .
CY>KICHUSI, CTBO MPUBO- IEJIeHUH U
Y TIPUBECTU CBOH
MIPUMEHUTD JTUMBIX TPH- MpaBuI,
MIPUMEPBI
3HAaHHUA Ha MEpOB Orpa- HCKaXkalo-
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MIPAKTHKE, HUYCHO IHe UX
MIPUBECTH He- CMBICIT
o0xouMbIe
MIPUMEPHI HE
TOJIBKO U3
y4eOHUKa, HO
U CaMOCTOSI-
TEJILHO CO-
CTaBJICHHBIC
OO6yuaromuiics
OO0yuarommiicst . W3JIaraeT Marte-
y OO0yuaromwmiics
u3jaraer Ma- puaJ Hemoce- OO6yuaro-
u3jaraer Ma- o
TepHa moce- JIOBAaTeILHO U nuiicst oec-
SI3pIKOBOE Tepuai mnocie-
JIOBaTEJIbHO U JIOMTyCKAeT MHO- | TOPSAI0YHO H
odopmiieHre JIOBATEHHO, C
MIPABWIIBHO C r'o OIMMUOOK B HEYBEPEHHO
OTBETa 2-3 ommbkamMu
TOYKHU 3PCHUS SI3BIKOBOM u3jaraet Ma-
B SI3IKOBOM
HOPM JIUTEpa- odopmiteHNN TepHUa
odopmIIeHUN
TYPHOTO SI3bIKa U3J1aracMoro
MaTtepuaa
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