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1. Ilepeyensb NJaHUPYEeMBbIX Pe3yIbTATOB 00y4eHHUSs 110 AUCHMUILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

1.1. Jucumnnmmaa B1.B.07 «JkxoHomeTpuka» o0ecreunBaeT OBJIAJCHUE  CIEAYIOIUMH
KOMIIETEHIUSIMHU C YYETOM JTara:

Kox srana
Kon HaunmenoBsaHue >Tama 0CBOCHUSA
HaumMmeHoBaHme KOMIIETEHIIUN OCBOEHUA
KOMIIETEHIINHU KOMIIETEHIIA U
KOMIIETEHIINU
[1K-10 BIIaJICHUE HaBbIKAMU I1K-10.3 [TocTpoenue
KOJIMYECTBEHHOI'O U SKOHOMETPUYECKUX MOJIeIEH
KaueCTBEHHOI'O aHaIMn3a MMAPHOW U MHO>KECTBEHHOM
uH(popMaIy Mpu TPUHITHH 3aBUCHUMOCTH CIIy4YalHbIX
YIPABJICHUYECKUX PEIICHUH, BEJIUYHMH, MPOrHO3UPOBAHKUE HA
MIOCTPOCHUS SKOHOMUYECKHX, OCHOBE, ITOCTPOCHHBIX MOJICIICH.
(MHAHCOBBIX U OPraHU3AIMOHHO-
YIPaBJICHUYECKUX MOJIETEH IyTeM
WX a/IaNTallMi K KOHKPETHBIM
3a/layaM ynpaBJICHUS

B pe3yiabTaTe OCBOCHUA NUCHUILINHBL Y CTYACHTOB NOJIKHBI OBITh C(I)OpMI/IpOBaHBIZ

O06001IeHHBIC Kop srana PesynbraTel 00y4eHus
TPYIOBBIE OCBOCHHUS
byHKIIHN KOMIIETEHIIH
YMmenue I1K-10.3 3HATh!
aHATM3UPOBATh - OCHOBBI KOPPEJIAIIMOHHOTO U PErPECCHOHHOTO
KOJINYECTBEHHbBIE U aHanu3a,
Ka4eCTBEHHBIE - OCHOBHBIE TPUEMBI IKOHOMETPHUYECKOTO
noKa3aTesu MO/JICJIUPOBAHMUS,
JeSITeTbHOCTH - 3aKOHBI pacTpeIeICHUs 1 METO/IbI OLIEHKU
OpraHu3aIu 3HAYMMOCTHU TapaMETPOB PA3INYHBIX
YKOHOMETPUYECKUX MOJIENIEH;
YMETh!

- CaMOCTOSITEJIbHO, HA OCHOBE CTaTUCTUYECKUX JAHHBIX,
BBIOMpATh BU SKOHOMETPHUUECKON MOJIENH, BEPHO
OLICHUBATh MAPAMETPBI 3TOM MOJIETH,

- NIPOBEPSATH CTATUCTUYECKUE TUIIOTE3BI O 3HAUUMOCTH
ATUX MapaMeTPOB,

- Ha OCHOBE ITIOCTPOEHHOM MOJEIN CTPOUTH IMTPOTHO3bI U
OIEHUBATh UX JOCTOBEPHOCTH;

BJIAJIETh HaBbIKAMU

BKOHOMETPUYECKOTO MOJICTUPOBAHMS, YTO BKIIIOYAET B

ceOst:

- MOCTAaHOBOYHBIN ATAIl, HA KOTOPOM (POPMYITHPYETCS
LIEJIb UCCIIEI0BAHU,

- anpUOPHBIN ATaM, HA KOTOPOM (popManu3yeTcs
uH(pOopMaIIrs, U3BECTHAS 10 Hauaina MOACITUPOBAHUS,

- JTall napamMeTpHu3alnn, Ha KOTOPOM ONPEIEISIETCS BU
HPKOHOMHUYECKOW MOJEIH U B MaTeMaTU4IecKon hopme
BBIPAXKAETCSI CBSI3b MEXKJly TAPAMETPAMHM 3TOM MOJIEIH,




MH(OPMAaLIMOHHBIN 3Tall, HA KOTOPOM MPOUCXOUT

cbop HeoOXxoauMON HHPOPMALTUH,

oTaIrl I/I,I[GHTI/I(i)I/IKaI_[I/II/I, Ha KOTOPOM OLCHHBACTCA
CTaTUCTUYCCKOC KaUCCTBO MapaMCTPOB MOJCIIN,
oTaIrl BepI/I(bI/IKaI_II/II/I, Ha KOTOPOM OIIPECACIISICTCA,
HACKOJIBKO COOTBCTCTBYCT ITOCTPOCHHAA MOJACIIb

pE€aJILHOMY S5KOHOMHUYCCKOMY SBJICHHIO.

2. O0beM THCHUILIMHBI B 324eTHBIX ¢IMHHUIAX € YKA3aHHEM KOJIMYeCcTBAa aKaJeMHUYecCKNX HIU
ACTPOHOMHUYECKHMX YaCOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa60Ty 00y4arommXxcs ¢
npenojaasaresieM (1o BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO Pa00Ty 00y4aroniuxcs
U MeCTO JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

Y4eOHbIM aHoM Jutst quciuiuiibl b1.B.07 « 9koHOMeTprKa» yCTaHOBIICHO:

O0BeM THCHUILTHHBI

- TPYAOEMKOCTh AUCLUHUILUIHHBI— 3 3.€.,
- KOHTakTHas pabota ¢ mpenonasatenem — 40 yacos, B Tom uuncie 20 gacoB — nexmun, 20
YaCcOB — MPAKTHYCCKUE 3QHSTHS;

- camocrosTenpHas padora — 32 yaca.

Mecto nucuuniauHbl B crpykrype OII BO

Juctumumaa b1.B.07 «DxoHOMeTpHKay TpeHa3HaYeHa U CTYICHTOB 2-TO Kypca,

HU3Yy4acTCs B 4 CEMCCTPEC.

Jucuumnimza peanu3yercs Nocie U3yuyeHus CIEeIYIOMNUX AUCHUIIINH:

- Maremaruka (1-2 cemectp)

- Muxkpo- n makposkoHoMuka (1 u 2 cemecTpsl)
- Teopus BeposTHOCTEH U MaTeMaTHUECKasi CTaTUCTUKa (3 cemecTp)
dopma MPOMEKYTOUHON ATTECTAUH — SIK3AMEH.

3. Copep:xaHue TUCHUILIMHBI, CTPYKTYPHUPOBAHHOE M0 TEMaM C YKa3aHHEM OTBEIeHHOI0 Ha
HHUX KOJIMYECTBA AKAAeMHYECKUX WIH ACTPOHOMHYECKHX YACOB M BUA0OB Y4eOHbIX 3aHATHH
U CTPYKTYPA TUCHUILIMHBI

(ounas popma 0OyueHus1)

O6BeM TUCIMIUIMHBI (MOIYNA), Yac. Dopma
KonrakrtHas pabota TEKYIIEro
Ne o/mt HaumeHnoBanue TeM W/HIH pa3ienoB obyuaromuxcs ¢ KOHTpOIA
Bcero npernojaBaTeiemM CP | ycmeBaemocTH ,
10 BHJIaM y4eOHbIX 3aHSATHI TPOMEIAKYTOH-
I TP 3 KCP HOM aTTecTalluu
Tema 1 | KoBapuanus u kosdpdunrent 10 4 2 4 |KP
KOPPEJSILIU
Tema 2 | YpaBHeHMe napHOW TMHEHHON 10 2 4 4 | KP
perpeccuu
Tema 3 | [IpoBepka kauecTBa ypaBHEHUS 12 2 4 6 |KP
MIapHOW JIMHEWHON PEerpeccuun
Tema 4 | [IpoBepka rumnore3 12 4 2 6 P3
OTHOCHUTENIBHO KO3 (UIIMEHTOB
YpaBHEHUS [TapHOM JINHEWHOU
perpeccuu
Tema 5 | OuleHKa 3HaYMMOCTH ypaBHeHHs | 14 4 4 6 P3
MIapHOW JIMHEWHON PETPECCUU B
uenoM. [Iporuo3 3HaueHui




OO0BbeM IMCUUIUIMHEL (MOAYJIsT), Yac. dopma
KonraktHast paboTa TEKYILEro
Ne i/ HavMmeHoBaHHe TeM W/WITK Pa3/ieiioB obyqatoruxes ¢ KOHTpOJIA
Bcero npernogaBaTeaeM CP | ycmeBaemocTH ,
0 BUIaM y4eOHBIX 3aHITUN TIPOMEXKYTOT-
I JIP 3 KCP HOHU aTTeCTallnun
3aBUCHMOM IIEPEMEHHOMN
Tema 6 | MHOXecTBEHHAS TUHEHHAS 14 4 4 6 P3
perpeccus
[TpomexyTouHas arTecTanus IK3aMeH
Bcero: 108 20 20 32 36

(KP) — konmpoavnas paboma
(P3) — pewenue 3adau

Conep:xxaHue THCHUILTAHBI

Tema 1. Kopapunanusi u ko3¢ puumueHT KOppeasiiuu

[TonsTHe KOBapuanuu, cBoicTBa KoBapuanuu. [loasrue ko3 dunmenta napHoil KOPPEIAIUN 1
€ro CBOMCTBA.

CaoiicTBa nucnepeuu u €€ cBsa3b ¢ koBapuanmeil ( D(X) = cov(Xx, X) ). Beruucnenue nucriepcuu
uepes cpeHue 3HaUeHHs epeMenHoi: D(X) = x? —X2.

Tema 2. YpaBHeHHne NapHOi JIMHEIHOH perpeccuu

[Tonstue cnenmuduKauu MOJIENU, MOJENb NapHOW muHeHHoN perpeccun. IlocTpoenus
ypaBHEHMsI TapHOW JIMHEHHOM perpeccun MeTonoM HauMmeHblMxX kBajapartoB (MHK). @opmynsr qs
BBIUMCIIEHUS] KO3(PPUIMEHTOB ypaBHEHUs JHMHEHHON perpeccuu. CBONCTBO CyMMBI OCTaTKOB:

Zei =>"(¥i —Y%i)=0. Cas3p Mexny koohduimeHTaMu: KOppensuun (ryy); perpeccun Y no X (

by x) ); perpeccuu X o Y (by ) ). MnTepnperanus ko3 GUInEHTOB ypaBHEHHUS PETPECCHHU.

x(y)
Tema 3. IIpoBepka KayecTBa ypaBHEHHS MAPHON JTHHEHHOH perpeccuu

OneHka TOYHOCTH KO3(QUIMEHTOB perpeccun Y =a+bx: Qopmynsl ans BbUUCIEHUS

CTAQHJApPTHBIX OMIMOOK Kod(pdHIMeHToB a, b, I, ,, ¢ (& — ciy4aiiHas cOCTaBIAIOIAs B YpaBHEHHU

Wy
y=a+[X+¢&) nu bopMmyna I BBIUKCICHHS KOBapHaluUd MexXay a u b (T.e. mpuOIMmKEHHbIE

snavenns: (), o(b), o(ry ), o(e), cov(a,b)).

[Tpennocsuiku  MHK  (ycnoBusi [Maycca—MapkoBa), 3¢ ¢dekTbl reTepockeqacTUYHOCTH U
aBToKOppessinuu. Teopema ['aycca—Mapkosa.

Tema 4. IIpoBepka runore3 0THOCUTEIbHO KO3 (PHIMEHTOB yPABHEHUSI IAPHOM JIMHEHOM
perpeccun

[TonsiTust HyneBOW W albTepHAaTHMBHOM (KOHKypupyromei) runore3. [loHsTre ommbOku nmepBoro u
BTOPOTO pPOJA, YPOBHS 3HAUMMOCTH KPUTEPHs, MOIIHOCTH KpuTepus. PopMyIHMpOBKa HYJIEBBIX
THIOTe3 0 KO3 GHUIUEHTaX ypaBHeHHs perpeccun Y=o+ X+ (Hy: =, 1 Hy: a=a,).
ITpoBepka 3TuX runore3 ¢ nomomplo t-xpurepus CTbrOAEHTA: BbIUKCICHHE «t-cTaTUCTHKa» U «t-
KpUTHYECKOE» IO pe3yjibTaTaM HaOMIOJeHUM M CTaTUCTUYECKUM TalJMllaM COOTBETCTBEHHO.
[TpoBepka CTaTUCTUUECKON 3HAYMMOCTH KO3 (HHUIIMEHTOB perpeccul U Ko uIrenTa Koppessinuu (
a, B, Iyy). CpaBHeHHE pe3yabTaTOB IIPOBEPKM TIUIOTE3bl (Hampumep, Hy: f=p,) mpu

Pa3IMYHBIX YPOBHAX 3HAYMMOCTU. HaxoxneHue OIMOKH pErnpe3eHTaTUBHOCTH U IOCTPOEHHUE
JIOBEPUTEIbHBIX HHTEPBAJIOB ISl KOAQPHUIIUEHTOB perpeccur (a u f).




Tema 5. OueHka 3HAYMMOCTH YPaBHEHH sl IAPHOI JIMHEeHHOM perpeccun B mesjiom. Ilpornos
3HA4YEeHHUH 3aBUCHUMOM IepeMeHHOMI

Ioustue xod(pduiuenta nerepmuHanuu  ( R?), ero comepkaTelbHBI CMBICH, CBA3b C
koaumenTom Koppensuuu (I, ). Yucno crenened cBoOOAbI Ul OOLIEH CYyMMbl KBaJpaToB

o o > —\2 o
OTKJIOHEHHI OOBSACHSAEMONW TMepeMEHHOM: Z (Yi—V¥)°, mis cyMMBl KBaJpaTOB OTKJIOHCHHIA,
. [V (V) ~ = 2 v [V
OOBSICHEHHOM perpeccuei: Z (Yi—V¥)°, Imst OCTaTOYHOW CyMMBbI KBaJpaTOB OTKJIOHEHHN:

2 . y
>er=>"(y;—¥i)?. PopMymMpoBKa HyJEBOI TMIOTE3bl O 3HAYMMOCTH YPABHCHHS DErPECCHU B

uenom  (Hgy: S, =S,., )- IlpoBepka 57Ol runoressl ¢ nomompro F-kpurepus Oumepa:

BbluKcieHne «F-cTaTucTuka» u «F-KpuTH4eckoe» Mo pe3ysibTaTaM HAaOMIOACHUM U CTaTUCTHYECKUM
tabnuam. [Iporno3upoBanue cpeHero U TOUHOTO 3HAYECHUN 3aBHCUMOM MEPEMEHHON B HEKOTOPOU
Touke (Y(X,) n y(X,)): HaxOKaAeHHE CTaHIAPTHBIX OMMOOK s Y(X,) U Y(X,) (MpuOImKEHHbIX
snauennit o(Y(Xp)) n o(y(xp)); oumbok penpesentaruBroctu (A(Y(X,), ) u A(Y(X,), @), tae
O — JOBEpUTENIbHASI BEPOSITHOCT) M TIOCTPOCHUE COOTBETCTBYIOIINX JOBEPUTEILHBIX HHTEPBAJIOB.

Tema 6. MHoO:KecTBeHHAsI JIMHEHHAsI perpeccust

Crienuduxanus MOJEIN B ciy4ae MHO>KECTBEHHOMN JIMHENHON perpeccun:
Y=Ly + X+ PoXo +..t fXy + €. Teopema I'aycca-MapkoBa [uiss MHOKECTBEHHOM JIMHEHHON
perpeccun. IlocTpoeHus ypaBHEHUSI MHOKECTBEHHOW JIMHEWHOW PErPECCHUU METOJIOM HAaMMEHBIIUX
kBagparoB. dopmyna (B marpuyHod ¢opme) uis BbUUCICHHUS KOA(D(DUIIMEHTOB YypaBHEHUS
MHO>KECTBEHHOH JIMHEMHOW perpeccuu. Marpuna AMCHEpCHM M KOBapHalMil i MHOXECTBEHHOMH
perpeccun. MHTepnperanus Ko3(pGUIUMEHTOB YpaBHEHHUS MHOXECTBEHHOW JMHEHHON perpeccuu.
VpaBHEeHHE JTMHEIHON perpeccuu B cilydae JABYX OOBSICHSIOIIMX MepeMeHHBIX (Y =by +bx +b,X,):
dbopmynsl  mns  kodpduumentoB by, b, b, wu mucmepcuii  o?(by), o?(b,). Ceaze Mexay
ko2 dunmenTamu perpeccun ¥ =by +bx, +b,X, B ¥ =a, +a;X, TOCTPOCHHBIMU 110 OJHUM H TEM
ke HaoOmoneHusM. IIpoBepka cTaTUCTHMUECKON 3HAUYUMOCTH KO3(PPHUIMEHTOB MHOKECTBEHHOMN
perpeccun. Kosddurment nerepmunammn ( R?) B ciiydae MHOKECTBEHHOH PErpeccMH H €ro

cBoiictBa. CKOpPPEKTHPOBAHHBIH Kodhduiment nerepmunamuu (R?) u ero cpoiicta. OueHka
3HAUMMOCTH YpPaBHEHHS MHOXKECTBEHHOH perpeccuu ¢ nomotibio F-ctatuctuku ®uinepa. [Iposepka

. p2 .
THIIOTE3bl 0 3HaYMMocTH Koddduimenta nerepmunamun: Hg: R°=0 u rumoresst o coBmecTHOM
3HAYMMOCTH BcexX Kod(dduuenTos perpeccun: Hy: f = £, =...= £, =0 (cnenudukanus Moaenu:
Y= Lo+ L%+ Xy +...+ P Xy +&). 3aBucuMocTh Mexay F- u t-cratmcruxamu. IIpoepka

TUITOTE3bI 0 COBMECTHOM 3HQYUMOCTH  HEKOTOPBIX K03 (ULIUEHTOB perpeccun:
Ho:ﬂlzﬂzz...zﬂk:o, k<m
4. (cnemudukanus Monenu: y = Sy + % + foXo +...+ S Xy, + £ ) WIN TUIOTE3Bl O PABEHCTBE JBYX

ko3 duieHToB nerepmuHanuu: H : Rl2 —R22 =0, roe Rf — KO3 (UIUEHT aeTepMUHAIIUU

ypaBHeHMs perpeccuu Y =Dby +byX +b,X, +...+b X, a RZ — kod((HIMEHT JeTepMUHALINH

YPAaBHEHHUA PETPECCUU Y = ay + @y 1 X1 + Ao Xisn T - - -t Ay Xy -
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4. MaTtepuaJjbl TeKyllero KOHTPOJIsl ycneBaeMocTu o0ydaromuxcs U GoH/I OLEHOYHBIX CPeICTB

HpOMe)RyTO‘lHOﬁ aTTeCTallui 10 TMCHHUIIJIMHE

4.1. ®opMbI M METOABI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00y4AIOIIUXCH U IIPOMEKYTOUHOM

aTreCTanum

4.1.1. B xoxne peanuzanuu nucuuiuiiabl b1.B.07 « 9koHOMETpHKa UCIIONB3YIOTCS CIASAYIOIIHNE

METO/Ibl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH 00y4arOIUXCSl:

Tema

MeToabl TEKYIIEro KOHTPOJIS
yCIeBaeMOCTH

Tema 1. KoBapnanus u k03hHUIHEHT KOppeIsIiu

Konrponbnas padora 1

Tema 2. YpaBHeHue napHoi JMHEHHON perpeccun

Konrpomnbnas pabora 1

Tema 3. [IpoBepka kauecTBa ypaBHEHUS TAPHOW JTMHEHHOM
perpeccuu

Kontposbnas padota 1

Tewma 4. [IpoBepka runoTe3 OTHOCUTEIHLHO
K02 (UIIMEHTOB YpaBHEHUS NMApHOW JIMHEHHOU perpeccuu

Pemenue 3anau

Tema 5. OueHka 3HaUUMOCTH YpaBHEHHUS TApHOU

Pemenue 3anau

JUHENHOM perpeccuu B 1iesoM. [Ipornos 3nauenunii
3aBUCHMOM IIEPEMEHHOMN

Tema 6. MHOKeCTBEHHAs JIMHEHHAS perpeccust Pemenue 3amau

4.1.2. Dx3aMeH IPOBOJIUTCS B TUCBMEHHOU (hopMe.
4.2.

Texymuii KOHTPOJb MPOBOAUTCS B (DOpME KOHTPOJIBHOM pabOThl M peElIeHus 3ajad Ha
MIPAKTUYECKUX 3aHATUSAX.

Kontponbnas pabota Ha Temy «llapHas nuHeitHas perpeccust U KOppesiuus» pa3oura Ha 2
qacTH: 1-1 4acTh - JOMAIIHSAS KOHTpPOJIbHAs paboTa — COJEPXKHUT AECATh 3aJaHuil, 2-i1 4acTb —
ayIUTOPHAs — TaKXKe 1eCATh 3aJaHuM.

Bapuant nomamHeld KOHTPOJBHOM paboThI
IIOATOTOBJIEHHOM aBTOPOM Kypca.

MaTepuajbl TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH 00y4YalouXcs

NpUBCACH B pa3gaTO4YHOM MaTcpualic,

4.3. OueHo4HbIe CpeacTBA I IPOMEKYTOYHOM aTTecTaluu
4.3.1. Ilepeyenb KOMIETEeHLHMH € yKa3aHMeM JTAanmoB MX (pOpMHUpPOBaHUS B mpouecce
0CBOEHMS 00pa30BaTEJIbHOI NPOrpaMMBbl

Kox srana
Kon HaunmenosaHue >Tama oCBOCHUSI
HanMmeHoBaHne KOMIIETEHITNN OCBOEHUSI
KOMIIETEHIIHNA KOMIIETEHI[NHA
KOMIIETEHIIHU
[1K-10 BJIaJIEHIE HaBBIKAMU T1K-10.3 [TocTpoenue

KOJINYECTBEHHOI'O U
Ka4ueCTBEHHOI'0 aHaju3a
uH(pOpMalUU IPU MPUHITUH
YIPABJICHUYECKUX PELICHUM,
MMOCTPOCHUSA SKOHOMHUYCCKUX,
(UHAHCOBBIX U OPraHU3AI[MOHHO-
YIPaBICHUYECKUX MOJIEIEH TyTEM
MX aJaITalui K KOHKPETHBIM
3a/1ayaM yIpaBIICHUS

SKOHOMETPUYECKUX MOJIENeN
IIApHOM ¥ MHOKECTBEHHOU
3aBUCHMOCTH CITy4alHBIX
BEJIMYHH, IPOrHO3UPOBAHKE Ha
OCHOBE, ITOCTPOEHHBIX MOJIEIICH.

4.3.2 Iloka3aTe/ M U KPUTEPHH OUECHUBAHUS KOMIETEHUM HA Pa3jIMYHbIX dTanmax Mx
(¢popmupoBanus




Ortan
OCBOCHUA
KOMIIETEHIINHU

ITokazaTenn OLICHUBaHUA

Kputepuit onenuBanust

I1K-10.3

OcBoeHME METO/10B IOCTPOEHHUS
JIMHEWHBIX MOJIENICH U MPOBEPKHU UX
Ka4yeCcTBa B CIIy4ae OJHOMN
0OBSCHSIONIEH TTEPEMEHHOM.

YMeTh 0 BHIOOPOYHBIM JAHHBIM CTPOUTH
ypaBHEHUE MTapHON JJUHEUHOU perpeccuu,
MIPOBEPSITH KAYECTBO MOCTPOCHHOM MOJIEIH U
TUIOTE3bI OTHOCUTEIHHO KOA((UIIUEHTOB
perpeccuu.

OcBoeHne METOI0B
MHOKECTBEHHOW PErPECCUH.

VYMeTh CTPOUTH U IPOBEPSTH Ka4ECTBO
YPaBHEHUsI MHOXXECTBEHHON PETPECCUM.

HNmets MMpCACTaBJICHHUC O
HEITUHEHHBIX MOZACIIAX U CliydasaXx
BO3HHMKHOBCHUA
TeTCPOCKECAACTUIHOCTH U
ABTOKOPPCIIIIUNA.

YMeTh aHATU3UPOBATh HEJIMHEHHBIC MOICIIH
perpeccuu U pacrio3HaBaTh HATNYNAE
TeTEPOCKEIACTHYHOCTH M aBTOKOPPEIISAIINH.

4.3.3 TunoBble KOHTPOJIbHbIE 3aJaHUS MM HHbIE MATepPUAJIbl (TUNOBBHIE OIlEeHOYHbIE
MaTepuasbl), HeoO0XOAMMBbIe /Uil OLEHKH 3HAHMHA, YMEHHWH, HABbIKOB M (WJIH) ONbITa
NeSTeIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHNSI KOMIIETEHIMI B IIpoLiecce 0CBOEHU S
o0pa3oBaTeJIbHOM MPOrPaMMbI

SKSaMeHaHI/IOHHHﬁ OueT BKIIFoYaeT 6 3a/1a4 — 10 OJJHOM U3 KaKIOM TEMBI.

IIpumeps! 3amau:

1. Kosapuarms u k03O GUIMEHT KOPPEISIHH

1. Ha xoopAMHATHOM MJIOCKOCTH MpPEJCTaBICHbI PE3yIbTaThl BBIOOPKU JBYX CIIY4YalHBIX BEIHUUH
X 1Y, T.€. KaKA0H Touke (Xj, Yj ) COOTBETCTBYET 3JIEMEHT BBIOOPKU X = Xj, Y = Vi

)_/ e 040°%°e"°
yr.. °
0 X X

X - cpenHeesHayenue X

y — CpE€AHEEC3HAYCHUC y

OHpe,Z[CJ'II/ITB 3HaK KOBapHal MEXIy X U Y. OTBeT NOSCHUTE.

2.  Ha xoopamHaTHOH IJIOCKOCTH MPENCTABICHBI PE3YIbTAaThl BHIOOPKH JABYX CIyYailHBIX BETUYUH
X MY T.e. KaKJJOU TOYKe (X, Yj ) COOTBETCTBYET AJIEMEHT BBIOOPKH X = Xj, Y = Vj :

ytepe X - cpemmeesnauetme X
= () o
y oo Y —cpenneesnaucrme Y
° °
b [ ) () ° [ )
1 »
) X X

OHpe)IeJ'II/ITI) 3HaK KOBapualui MKy X U Y. OTBeT MOSICHUTb.

3. Ilyctp HabOmrofeHus ABYX CIIy4ailHBIX BEJTMUMH X U Y HAXOAATCS HA MPSIMOM TUHUM Y = a+bX .
[Tokazate, uto cov(xy)=Db-D(x).



10

[TycTs HaOMIOIEHHS IBYX CIyYaHBIX BEIMYMH X M Y HAXOJATCS HA MPAMOM JTMHUN Y =a+bx.
Tokasate, uto D(y) =b?-D(X).

Ecnu x xaxaoMy HaOJIOICHUIO X T00aBUTHh KOHCTAHTY ¢, & KaXKJI0€ HAOIIOICHNUE Y YMHOXKHUTh
Ha Ty e KoHCTaHTy ¢ ( ¢ #0), To Kak KI3MEHUTCS KOBApHAIIUs MEKIY X U Y?

Ecnu u3 xaxmoro HaOIOIeHUS X BEIUECTh KOHCTAHTY ¢, a KaX10€ HAOIIOICHNE Y pa3/IeIuTh Ha
Ty %€ KOHCTaHTY ¢ ( ¢ # 0), To kKak U3MEHUTCS KOADPUIIMESHT KOppesiuu MKy X u y? OTBer
MOSICHUTD.

[TycTs HAOMIOIEHHS IBYX CIyYaiHBIX BEIMYMH X M Y HAXOJATCS HA MPAMOM JTHHUN Y =a+bx.
Tokazats, uto I, , =1 (I, , — KO3DOUIMEHT KOPPENAIMHE MEXKITY X H Y).

[TycTh U3BECTHBI AUCHEPCUU JBYX CilydailHbIX BeauuuH X uy: D(x)=9, D(y)=4, a Tak xe
mucriepenst ux cymMmmbl:  D(X+ y) =15. Haiftu koo puumeHT KOppensun Mexty X 1 Y.

Ha xoopanHaTHOH IJIOCKOCTH IPECTaBICHbI PE3YJIbTaThl BBIOOPKH JIBYX CIy4YalHBIX BEIHMYUH
X 1Y T.€. KaKJ0’ Touke (X;, Yj ) COOTBETCTBYET IEMEHT BBIOOPKU X = Xj, Y = VYj:

SRR
[ ] .: [ I ] ‘___+_Q_(_a_’p) ______ >
o ! X'
o) 0%

OHpGHGJ’II/ITI), M3MCHUTCS JIM KOBapHalusa MEXOY X U Y, €CIIM Ha4yaJl0o KOOPJAWHAT IECPEHECTH B

touky O’(a,b), T.e. paccMOTpeTh Te ke TOYKH, HO B IPyroi cucteme koopauHat: O'X'y’.

10.

11.

OTBET MOSICHUTb.

HYCTI) HU3BCCTHBI CPCAHUC KBAAPATHUYCCKUC OTKIIOHCHHUSA IBYX CHy‘IaI\/’IHBIX BCJIMYUH X H Y.

o(x)=4, o(y)=5, a Tak xe Ko>3puuMeHT KoppeAuun Mexay X u y: I, =05. Haiirn

cpeaHee KBaJpaTHUECKOe OTKIIOHEHHE CyMMBI X U 3Y, T.e. o(X+3Y).

2. VYpaBHeHHe MapHOH JHHEHHOM PErpecCHu

HaGmonenus 16 map (X, Yj) Aaidu ClEAYIOIUE PE3YIbTATHL:

16 16 16 16 16
Dyi=64, > xi=96, D xyj=492, > yi2 =526, > Xi2 =657 . CoCTaBUTh YypaBHEHHE
i izl i=1

i= i=1

JIMHENHOM perpeccuu Yy 1o X.

12.

13.

[Ipu wccneqoBaHUU KOPPEISIIHOHHONW 3aBHCHMOCTH MEXKIY X M Y TOJYYEHBI CIIEAYIOIINe
pesynbTatel: X =200, y=1000, o(x) =5, o(y)=10, cov(X,y)=50. CocTaBuTh ypaBHEHHE
JINHEMTHOM perpeccuu Y Mo X.

[Ipun wccrnenmoBaHUM KOPPEIAIMOHHON 3aBUCUMOCTH MEXKIY X W Y TOJYYCHBI CIEIYIONINE
pesyapratel: X =400, y=2000, o(x)=10, o(y)=15, cov(x,y)=55. CocraBuTh
YpaBHEHUE JIMHEHHOW perpeccur X 1o Y.
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. 0 JIaHHBIM 3a 25 JIET COCTABJIEHO YPABHEHUE PETPECCUU MEXKY pacXxoJaMH Ha MUTaHUE u
14, 11 25 y
pacrojiaraeMbpiM JIMYHBIM JoxoaoM (X) : y=553+0,093x. Kak wu3MeHHTCS ypaBHEHHE
perpeccu, eciy JaHHbIe 3a KaXKAblH Tof (KakK 1o X, Tak U 110 Y) yMeHbuTh Ha 10%?

15. Tlo 20-Tu HaONIOACHUSM COCTaBIEHO ypaBHeHHE perpeccun Y =12,5—0,1x. Kak u3meHurcs

ypaBHEHHE PETPECCHH, €CIM B KaKIOM HaONIOJCHHM 3HauyeHue Y yBennuuTh Ha 10, a
3HAYEHUE X YMEHBIIUTH Ha 20?7

16. MH3BecTHO ypaBHeHHE JMHEIHON perpeccuun Y mo X: ¥ =10—2X 1 KOAPPHUIHMEHT KOPPEISILUN

MEXny X uy: I, —0,5. CocraBuTh ypaBHEHUE JTUHEHHON pErpeccuu X Io Y, €Clu CpeaHee

S
3Ha4YeHue X papHo 20.

17. Ilycts ypaBHeHHE JuHENHOW perpeccuu Yy mo X umeer Bua: Y =200+16x. CocTtaBUTb

ypaBHEHUE JIMHEWHON perpeccuu X 1o Y, eciid cpennee 3nadeHue Y pasuo 40, a nucnepcuu X u
y coorBeTcTBeHHO paBHel: D(X) =1, D(y) =4.

18. U3BecTHBI ypaBHEHHUs JHMHEHHBIX perpeccuit Y mo X u X mo y: §y=100—-12x u X=20-0,5y.
o(x)
a(y)

Haiitu oTHOIIEHNE CpEeAHMX KBAPATHUECKUX OTKJIOHEHUN X Y, T.€. BEIMYUHY APOOH

19. Ilycts ypaBHeHUE JHHEHHOW perpeccun Yy mo X uMeeT BuI: Y =15+3X, a ypaBHEHHUE
JIuHeHo! perpeccuu X no Y umeer Bua: X =0,5+ 0,03y . Haiitu cpennue 3HadeHus X 1 Y, a Tak
Ke KO3 HULUHMEHT Koppensuuu fy

20. Ilycrts rpaduk ypaBHEHUS JIMHEHHOMN perpeccud Y 1Mo X MMEeT BHI:
y y =a+bx
1

—»
»

|
0 X
I/ICHOJ'IBSySI pI/IcyHOK, HaUTH 3HAUCHUA a U b, €CJIN N3BCCTHBLI CpeI[HI/Ie 3HAYEHUA X U y: X = 1,
y=15.

3. IIpoBepka KauecTBa YpAaBHEHMS TAPHOM JIMHEHHONW PErpecCHu

21. Tlycts rpaduk ypaBHEHUS JIMHEHHOH perpeccuu Yy mo X MMEeT BHI:

y y =a+bx
(X,Y) X — cpeaneesnauerme X
> )_/ — cpenmeesnaucHre Y
o X

Hcnonb3ys puCyHOK, ONpeAeInTh 3HaK KoBapuanuu Mexay a u b (cov(a,b)). OtBer mnoscHuth
rpaduyecKky u ¢ MoMoIIbi0 (GOPMYIIBI 1715 BEIYUCIEHUs CoV(a,b).

22. Tlyctb rpaduk ypaBHEHUS JIMHEHHOM perpeccun Yy Mo X MMEeT BHI:
y y =a-+bx
2

o' X
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Hcnone3ys pUCyHOK, ONpeNenuTh 3HaK KoBapuanuu Mexnay a u b (cov(a,b)), ecnu nzBectHo
cpeaHee 3HadyeHue Y. y=25. OrBeT  NOSCHUTH IpadUMuecKd U C MOMOUIbIO (OPMYJIBI IS
BBIUKCIICHHS cov(a,b).

23. [Ilycts rpadyiku ypaBHEHUH TMHEHHBIX PETPECCUI Y TIO X M X 10 Y UMEIOT BHI:
¥ =a+Dbx y

»

ol R =a' +by "X

Hcnonb3ys pucyHOK, ONpPEeInTh 3HaK KoBapHauu Mexay a u b (cov(a,b)). OtBer mosicHUTH
rpadu4ecKy ¥ ¢ MOMOIIBIO (POPMYITBI ISl BRIYMCIEHUST CoV(a,b) .

24. HabmonatoTcsi ABe MepeMeHHbIe X M Y MOMecsSYHO B TeueHue roga. [lo pesynbpTatam 3THX
HaOIIO/IEHUI COCTaBICHO HEKOTOpOE ypaBHEHHE perpeccuu: Y =a-+bx. Haiitu crannaptabie

omOku K03(GPUIHMEHTOB perpeccuu (T.e. BHIMUCIMTE npubmkénnsie 3Hauenus o(a), o(b)),
ecmn X =10; D (X —X)* =1000; > e” =120.

25. Tlo 20-tu HAOIIOACHUSIM COCTABICHO HEKOTOPOE ypaBHEeHUE perpeccun: Y = a-+bx. U3BecTHo,
uro 0(b) ~0,2; D(X)=20; X=5. HaiitTu cyMMy KBagpaToB OCTaTKOB (Zei2 ) U CTaHIAPTHYIO

ommOKy ko> uumenta a (mpubmmwkénnoe 3Hauenue o(a)).

26. W3BectHa koBapuanus Mexnay kodddurmenramu perpeccun (Y =a+bx): cov(ab)=-2 u
cpennee 3HaueHue X: X =10. Haittu crangapTHyto ommbOKy koddduimenta b (mpubnmkénnoe
snauenne o(D)) u crammaprayro ommbKy kKos(dumenta a (npubmmkénnoe 3Hadenne o(a)),

ecim D(x) =30.

27. Tlo 30-tu HaOMIOAECHUSAM MOJIYYEHO YpaBHEHUE perpeccHu (B CKOOKaX yKa3aHbl CTaHJIApTHBIE
OmMMUOKH COOTBETCTBYIOMMUX Kod(pduuuentos perpeccun): Y =—121+ 0,82 -X. Haiitu
(0,05) (0,10)
KOBapuaiuo Mexny koddduunentamu perpeccuu (cov(a,b)), u aucnepcuro X eciim U3BeCTHO
cpennee 3HaueHue X: X =0,2.

28. VYpaBHEHHE pEerpeccud MeXay pacxoJaMH Ha KOMMYHaJbHBIE YCIyTd (Y) M pacrojaraeMbIM
JUYHBIM  J0X0JI0M  (X) uMeeT BUA (B CKOOKax yKa3zaHbl CTaHJApPTHHIE OIIMOKHU

COOTBETCTBYIOIMX K0d(pduuuentos perpeccun): Y =—27,6 + 0,178 X . 3anonuuts ckoOKy,

(.) (0,04

ecim X = 2000 u Haitti aucmepcuio X, ecmn X = 20 .

29. VYpaBHeHHE PErpeccHH MEKAY pacxoJaMH Ha KOMMYyHanbHbie yciayru (Y) u Bpemenem (1)
nMeeT BHUJ (B CKOOKax yKa3aHbl OIIMOKHA COOTBETCTBYIONMIUX KOA(D(DHUIIMEHTOB pETrpeccuu):

Y =48,9+4,84-t. 3anonuuts ckoOKy, eciu t? = 73,8 1 Haiity aucnepenio t, ecan T =8.

L5) (.)



30.

31.

32.

33.

34.

35.

36.

13

ITo pe3ynbTaTaM HaOIIOAEHHMI COCTaBIEHO HEKOTOPOE ypaBHEHHME perpeccud: Y =a+bx.
HMs3BecTHBl cTaHaapTHEIe omuOKu Koddduuuentos perpeccun: o(a)~1,6; a(b) ~0,2. Haiitu

cpejiHee 3HAYCHHE CYMMBI KBAIPATOB TepeMeHHO# X (X% ) 1 auciepcHio X, ecim X =7 .

4. TIpoBepka rumoTe3 OTHOCHUTENIHEHO KO DHUIIMEHTOB YPaBHEHUS
HapHOH JUHEHHOU perpeccuu

[Iycte mo 22-m HaOMIOACHUSIM MOCTPOCHA ClieAyromias perpeccusi (B CKOOKax YKas3aHbI
CTaHJApTHBIE OIIUOKH COOTBETCTBYIONIMX KOX(PQUIMEHTOB perpeccun). ¥Y=140 + 4 -X.
15 @2
Haiitu  95%-HbIil  nOBepUTENbHBIA MHTEpPBaJ AN CBOOOJHOTO WIE€HA  PErpeccuu
(ko3 unrenta ¢ ) U ykazaTtb COOTBETCTBYIOIIYIO OINOKY pernpe3eHTaTuBHOCTH ( A(cr, 95%)

).

[Iycte mo 25-tu HaOMIOIEHUSM MOCTPOCHA crleaylomas perpeccus (B CKOOKax yKazaHbI
CTaH[apTHBIE OWMUOKM COOTBETCTBYIOIMX Ko3(pduuuentos perpeccun). Y =145+0,95x.

(18) (12
Haiitu 99%-Hb1il nOBepuTENbHBI HHTEpBal Ans Kod(pduimenta mnepen HE3aBUCUMOMN
nepeMeHHoi perpeccun X (koadduinueHta ) W, UCIONB3YsSd 3TOT MHTEPBall, MPOBEPUTH
CIIpaBeIMBOCTD runoressl Hy @ S =1 npu yposHe 3Ha4umMocTh » = 0,01.

[Tycte mo 15-tm HaAOMIOIEHUSM MOCTPOCHA CIeAylomas perpeccus (B CKOOKax yKa3aHbI
CTaH/JapTHbIE OMIMOKKM COOTBETCTBYIOIIUX KO3 duuueHToB perpeccuu). ¥ =130+ 3 -X.

14 @
OLEHUTh CTATHCTHYECKYIO 3HAYUMOCTh K03 duimeHToB perpeccuu (kodpdumeHToB @ u )
npu 5%-HOM ypOBHE 3HAUUMOCTH.

ITycte mo 22-m HaONIOAEHUSM IOCTpOEHa ClieAylomas perpeccus (B CKOOKax yKa3aHbI
CTaH/JapTHBIE OIIMOKH COOTBETCTBYIOUIMX KO3 duuueHToB perpeccun). Y =150+ 3 -X.
(22) (@5)
ITpoBepuTh chpaBeUIMBOCTh THIIOTE3bI O paBeHCTBE 1 KoadduiMeHTa nepes He3aBUCUMOMN
nepemeHHol perpeccunt X (Hy: f=1) npu 5%-HoM 1 1%-HOM YpPOBHSX 3HAYMMOCTH.

Perpeccust 3aBucuUMOl INEepeMEHHOM Y OT HE3aBUCHMOH mepeMeHeHHoW X Ha ocHoBe 30
HaOJI0ACHUH J1ana ClIeAyIOINe Pe3yJIbTaThl:

i = 251+ 12x
o ~ (21) (@15
e, =119 (.)

A(95%) = (4,3) (...).
3aroNHUTE IPOIMYCKH.
Perpeccust 3aBucMMON TNepeMEHHOM Y OT HE3aBUCHUMOW IE€peMEHEHHOM X Ha ocHoBe 20
HaOJI0ACHUH J1ana ClIeAyIOINe Pe3yJIbTaThl:

y =25 + 10x
o ~ (...
t.. = (0,67)
A(99%) = (...).

3anoiaHUTE MPOIYCKH.
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37. Ilyctp mo 20-Tu HaOMIOJEHUAM MOCTPOCHA cienyromas perpeccust: § = 22,5+ 2,3x. M3BecTHbI
mucriepcun X u Y. D(X)=4, D(y)=25. OueHuTb CTaTUCTHYECKYIO 3HAYUMOCTh
K03(uLMeHTa KOPPEISLUHU [y [IPU 5%-HOM ypPOBHE 3HAYNMOCTH.

38. Perpeccus 3aBHCHMOW TIEPEeMEHHOW Y OT HE3aBUCHMOW IIEPEMEHEHHOW X Ha OCHOBE 25
HaAOJII0OACHUH 1ana CIIeAYIOINEe PE3yJIbTaThl:

y = 25 + 10x

t.. = (-..)

A(99%) = (3).
3anoiaHUTE MPOIYCKH.

39. HaGmonaroTcst 1Be mepeMeHHbIe X U Y eXKEeITHEBHO B TeUeHHE NBYX Henenb. [lo pesymbraTam
HaOmoaeHnd mocTpoena perpeccus: Y =21+0,3x. Haiitu craEmaptHyro ommOKy
KodQureHTa nepes; HE3aBUCUMON TEPEeMEHHOW perpeccuu X (MpHOMMKEHHOE 3HAYCHHE
o(p)), eciiu 95%-HbI1ii [OBEepUTENBbHBIN HHTEpBaNI A1 f umeeT Bu: [0,191; 0,409].

40.

[To 24-m HabmonaeHusM moctpoeHa perpeccus: Y =21+0,3x. Haiftu cranmapTHyro OmmoOKy
cBoOOomHOrO wuieHa perpeccuu (mpubmmkéHHoe 3HadeHne of(x)), eciu  99%-Hbli
JIOBEPUTENIbHBIA HHTEpBaAT 11 @ uMmeet Buu: [—21,3; 63,3].

5. OrleHka 3HAYUMOCTH YpABHEHHSI TAPHOM JHHEHHOMW perpeccrH B 11eoM. IIporHo3 3HaueHHi
3aBUCUMOH IIEpEMEHHON

41. U3BecTHO ypaBHEHHE PErpeccuu, MOCTpoeHHoe mo 25-tm HaOmogeHusm: Y =15-0,4X,

M3BECTHO TaK JK€, YTO TOJIbKO 78% BapualMy HE3aBUCUMOM MepeMeHHOW Y 0O0bsicCHsAeTcCs
ypaBHeHHEM perpeccuu. TpeOyercs:

a) HalTu KOAPPUIUEHT KOPPEIALUN MEXIY X U Y ;

b) oOleHHTH CTATUCTHYECKYIO 3HAYMMOCTh YPABHEHHUS PErPECCUH B IIETIOM C TIOMOIIBIO F-
kputepust Ouiepa npu 5%-oM ypoBHE 3HAUUMOCTH.

42. Tlo 30-Tn HaOMOJEHUSAM IOCTPOEHO HEKOTOPOE ypaBHEHHeE perpeccuu: Y =a+bx. M3BecTHo,
gyto D(e) =15, D(y)=40, rne e=y—-y — omubKa perpeccud, T.e. Pa3sHOCTh MEXKIY

(baKTUYECKUM M ONpEACNIeMbIM pErpeccueil 3HauyeHHEeM OOBICHIEMON TepeMEeHHON VY.
Tpebyercs:

a) HaiTh KO3 UIMEHT TeTepMHUHALIUN R? :

b) oneHNTH cTAaTUCTHYECKYIO 3HAYMMOCTh YPABHEHHSI PETPECCUU B IIETIOM C IIOMOIIBIO F-
kputepusa Pumiepa npu 1%-om ypoBHE 3HAUUMOCTH.

43. Perpeccus pacxos0oB Ha nmuTaHue (Y) OT pacroyiaraeMoro JTUYHOTro qoxo/a (X), MOCTpoeHHas Ha
OCHOBAaHMHM COBOKYIHBIX €XeroAaHbiX AaHHbIX st CIIIA 3a 25-nmeTHuil Cpok mpencTaBieHa
dbopmymnoit: ¥ =55,3+0,093x, re X u Y u3MepsAIoTCS B MAUTHApIax q0J1apoB. M3BecTHO, 4TO
B oTOM ciyuae R? =0,98. TpeGyercs:

a)  ONpeNeNHTh, KAK M3MEHHTCS KO3(DDUIMEHT IeTepMHUHALMK R?, eciu X U Y H3MepATh B
Joapax (OTBET MOSICHUTH);

D) OlLEHUTH CTATHCTHYECKYIO 3HAYMMOCTh MIEPBOHAYATILHOTO YPABHEHHUS PETPECCHU B LIEIOM (
y =55,3+0,093x ) ¢ nomompto F-kpurepust @umiepa npu 5%-0M ypoBHE 3HAUUMOCTH.
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44. Tlyctp mo 22-M HaOIIOJIEHUSM IOCTPOCHO HEKOTOpOE YpaBHEHHME perpeccuu: Y =a-+bx.
TpeOyercs:

a) OIPENENHTh BCE BO3MOXKHBIC 3HAUCHHMs KOI(QHIMEHTa eTepMUHAMN R%, IpH KOTOPBIX
3TO ypaBHEHHUE SIBJSETCS CTATUCTUYECKHM 3HAYUMBIM (3HAUMMOCTb OMpENENseTCs C MOoMOoIIblo F-
kputepus duiiepa npu 5%-oM ypoBHE 3HAUUMOCTH) ;

b) ompeneNnTh , yBEIMUNTCS MIIM yMEHBIIMTCS YHCIOBOI MHTEPBAI Ul 3HaYeHni R?, eciu
B Bompoce 1. a) 5%-blif ypoBEeHb 3HAYMMOCTH 3aMEHUTH Ha 1%-bIii (OTBET MOSCHUTB ).

45. MUzBectHa F-craTucThka HEKOTOPOro ypaBHEHHS perpeccuu: Y =a+bx, moctpoenHoro mo n
HaOmonenusam: F,, =40. M3BecTHBI Tak *ke: CyMMa KBaJIpaToOB OTKIOHEHUH, 0ObACHEHHAs

o ~ —\2 o
perpeccueit > (¥j—Yy)°=120 wm  ocrarounas CymMMa  KBaJAparoB  OTKJIOHEHHMH

Zeiz =>"(y; — 9i)* =60. Tpebyercs:
a) HaAWTH N — YKCIIO HAOJIIOICHUA;

b) ouleHHTH cTATUCTHYECKYIO 3HAYMMOCTh YPAaBHECHHUS PETPECCUU B LIEJIOM C HOMOIIbI0 F-
kputepus Puiepa npu 1%-om ypoBHE 3HAUUMOCTH.

46. YpaBHEHHE pPErpecCHH, MOCTpoeHHOEe 1Mo 12-Th HabmoneHusMm, umeer Bua: Y =-5+30x. Ilo
3TUM Ke HAOMIOACHWSAM HAWJCHBI: CpEIHSs KBaJpaTU4ecKas OIMUOKa OOBICHSIOMEH
nepemeHHolt o (X) =20, e€ cpennee 3HaueHne X =100 wm ocraTtouHas cymma KBajpaToB

. 2 .12 5 .
otkionenuit » e’ = > (yj — ;)" =30. Ha ocHOBe npuBe/IEHHBIX TaHHBIX TpeOyeTCs:

a)  BBIMIOJIHUTH MPOTHO3 TOYHOTO 3HAYEHUSI OOBICHAEMOUN MEpPEMEHHOH Y B Cilydae, KOorjaa
oOBscHsONIAs epeMenHHasi X cocraBisieT 80% oT cpeanero ypoBHs (X );
b) MoxuHO nm yTBepkIaTh, XOTA Obl ¢ 95%-HO# HAAEKHOCTHIO, YTO TOYHOE 3HAUCHHUE
00BsICHSIEMON TIepeMEHHOW Y B ciyyae, Korja oObscHsOMmIAs nepeMeHHas X cocraBisieT 80% ot
cpenHero ypoBHs ( X ), MoxkeT ObITh paBHO 2380. OTBET MOSICHUTb.

47. Tlo 15-tm HaOmoaeHUSAM IOCTpOeHO YypaBHeHHe perpeccun: Y =10+20x. [lo stum xe
HaOII0ACHUAM HalifieHa cTaHAapTHas OMIMOKa TOYHOTO MPOTHO3a OOBSACHIEMOM NepeMeHHON
o(y(xp)) =2 nnsa x, =80. Tpebyerest:

a) BBIIOJHHUTH POrHO3 TOYHOrO 3HAYECHHS OOBACHAEMON NlepeMeHHON Y it X, =80 ;

b) ncnonb3ys crarucTryeckue TadmuIb i t-kpurepus CTbIOJCHTa, ONPEIeTUTh HAaUMEHbIIIee
3HaYeHHWE JIOBEPHUTEIbHON BEPOSITHOCTH ¢, NpPU KOTOPOW TOYHOE 3HAYEHHE OOBICHIEMOIt
nepeMeHHOM Y 11t X, =80 Morio 6bl paBHATHCs 166.

48. TIlycTp ypaBHEHHE perpeccuu, MocTpoeHHoe no 15-tu HabmoneHusM, umeet Bu: ¥ =15+35x.
OTH e HAOIIOAEHUSA ITO3BOJISIIOT BBEIYHUCINATH Z(Xi — )_()2 =200000, X=120 u OLEHUTH
CPEIHIOI0 KBaJIPAaTHYECKYIO0 OIIMOKY CIy4dalHOW cocTaBismomiel o(g) =2 (cnenudpukamus
Mozmenu: Y=a+ f-X+¢&). Tpebyercs:

a) BBITIOJIHUTE TIPOTHO3 CPEIHErO 3HAYeHHs OOBACHAEMOW mepemeHHod — Y(X,)  mns

X, =100;

b) moctpouth 95%-HBIN TOBEPUTEIBHBIN HHTEPBAJ IS IIPOTHO3a, CICIIAHHOTO B I1. Q).
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49. VYpaBHEHHE perpeccud, mocTpoeHHoe mo 13-tu HaOmomeHusM, umeer Bum: Y =-10+25xX.
Haiinen 95%-Hblil JOBEpUTENBbHBIN MHTEpPBAI TOYHOI'O 3HAYEHUS OOBSICHIEMON INEPEMEHHOMN
Y(X,) s HEKOTOPOTO 3HAYEHHUs OOBACHAIOLIEH IepeMeHHOM X, 1 [84,5; 95,5]. Tpebyercs:

a) HalTH 3HAYCHHE OOBACHSIOLICH NEPEMCHHON X, Ul KOTOPOIrO Hal/IeH, yKa3aHHbIH B

YCJIOBHH JIOBEPUTEIbHBIN HHTEPBAL;
b) nocTpouth 99%-HbIl TOBEpUTENbHBIA HHTEPBAT TOYHOTO 3HAYECHUS OOBACHAEMOM
nepemMeHHON Y(X,) Juls 3HAa4YeHUs X, , HAUJIEHHOrO B I1. a).

50. TIlo ypaBHeHuio perpeccun Y =a-+bX caenaH MPOrHO3 TOYHOTO 3HAUEHUS OOBICHSIOLICH
NEPEMEHHOM — Y(X,) M IS 5TOrO NPOrHO3a HAUAEHB! 95%-HbId 1 99%-HbIA NOBEPUTEIBHbIE

uHTepBasbl: [...; 104,32] u [93,98; ...] coorBercTBeHHO. l3BeCcTHO, 4YTO ypaBHEHUE

perpeccuu ObLTIO COCTABJIEHO Ha OCHOBaHUU 15-Tn Habmoaenuid. Tpebyercs:
a) HAWTH CTaHAAPTHYIO OMIMOKY TOYHOTO MPOTHO3a OOBSACHAEMON MEPEMEHHOM, T.€. MPHOIMKEHHOE
snauenne o(y(X,));

b) HaiiTi neByro rpanuily nepsoro — 95%-oro goBepuTenbHOro WHTEpBana: [...; 104,32] wim
npaBylo rpaHuily BToporo — 99%-oro goBeputenbHoro uHreppaia: [93,98; ...].

6. MHuokecTBeHHAs JIMHEHHAS PErPecCHst

51. Ilo HekOTOPBIM pe3yNbTaTaM HAOMIOJAECHHWN HOcTpoeHa perpeccus: Y =Dy +bx +b,X,. Uro
HPOU3OUAET C ypaBHEHHEM perpeccud (T.e. Kak M3MEHATCs ero koddduumentsr: by, by, b,),
ecIM KaXaoe U3 HaONIolaeMbIX 3HaueHHH Y yBemuuutcs Ha 10%, a 3HaueHus X; U X, He
u3MeHsTca? V3MeHuTCs M Jucnepcus CilydyailHOM CcOCTaBIIsOIIEH o? (&) (cremmduxanms
mozenu: Y = [ + fiX + X, +)? OTBET NOSACHUTS.

52. Haiinena perpeccHMoHHas 3aBHCHMOCTh pPacxoloB (Y) OT 10XomoB (X)) u meH (X,):
Yy =116,7+0112x, —0,739%, (nmo mamnbiM mus CIHA 3a 1959-1983 rr.). ITo3xe oka3zanocs,
4TO JIaHHBIE 10 pacxozaM (Y) 3aHMKaIuch NpUMEpHO Ha 2% exeroaHo. Kak u3MeHHIMCH Obl
K03 QUIUEHTH ypaBHEHUS PETPECCUU U JUCTIEpCHsl KOIPOULUEHTOB epen X; U X, , €CIIHU IMpH

MMOCTPOCHUM YPAaBHEHUs PErpecCUM HMCIOJIb30BAINCH HE 3aHWIKEHHBIE 3HAYEHUs PacXojloB, a
uctuHable? OTBET HOSICHUTD.

53. TIlo omHuM u TeM ke HaONIOAECHHUSM IMOCTPOCHHI JBa ypaBHeHUs perpeccun: ¥Y=20-3% wu
Yy =—-40+2X, (pu NOCTPOCHUH TEPBOTO YPaBHEHMS HE YUUTHIBAIMCH AAaHHBIC MO X,, @ TPU
IOCTPOCHUH BTOPOTO MO X ). V3BecTHO, uTo COV(X(,X,)=0 wu y=140. Haiitu ypaBHeHHUE
perpeccuu Yy OT X U X,, IOCTPOEHHOE 10 TEM K€ HAOJIIOACHUSAM, T.€. HAUTU KO3 PUIINEHTHI
ypaBHeHHs: Y =Dy +bX +Db,X,.

54. Tlo 25-tm HaONIONEHWSAM MONydeHa chenyromas perpeccus: Y =4 + 9 X+ 14 -X,.
t . @5 (07
Haiitu oTHOmeHue nucrnepcuil OOBSCHAIOUIMX NMEPEMEHHBIX X, U X,, T.€. BEIMUUHY Ipodu
2
(%)
5 .
°(X,)



55.

56.

S7.
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ITo 21-omy HaOmoeHHIO NOTy4YeHa cienytomas perpeccust: Y =110—0,2x, +7,4X, . Haiinens

. 2 .
OCTaTOYHAs CyMMa KBAJpaTOB OTKIOHeHHH » € =30 M CyMMa KBaJpaTOB OTKJIOHCHHIA
o0bsicHsAeMOi nepemennoit Y (Vi — y)? =180. Ilo Tem ke HaGIIOLCHUSM, HO YxKe 0e3 yuéTa
HEepeMeHHON X, mocTpoeHa perpeccust: Y =60-0,5%,, a1s1 KoTOpOi OCTaTouHas cymma

. ~2 ~ .
KBaJpaToB OTKJIOHEHUH paBHa 40, T.e. Zei =40, roe € — OTKIOHEHHE IJIA MAapHON
perpeccuu. BbIYucnuTh:  CKOPPEKTHPOBAHHBIH  KOA(P(GUIMEHT JCTepMUHAIMM  JJIs
MHOKECTBEHHOM PErpeccuu OT X, U X, (RZ) 1 KOd(P(UIUEHT AeTePMHUHAIIMU I TapHOH

perpeccun oT X; (RZ), a 3aTeM CpaBHUTh UX. Kakol BBIBOJ MOYHO CIE€JaTh U3 MOJTYYEHHOTO
pe3yiabTaTa?

[To onHUM H TeM ke HAOJIOJCHUSM IOCTPOCHBI [Ba YpaBHEHHS perpeccuu: Y =ag+byX, u

Yy =by +bX +b,X, (Tpyu mocTpoeHNM NEPBOro YpaBHEHUS HE YYUTHIBAIUCH JAHHBIE 110 X, ).

. 2 .
W3BecTHBI OCTaTOYHbIE CyMMbl KBaJIpaTOB OTKJIOHEHUM Zei JUISL ATUX ypaBHeHMM: 60 1is
nepBoro u 40 ans Broporo. M3BecTHa Tak e cymMMa KBaJgpaTOB OTKJIOHEHHH O0OBICHAEMOM

nepemennoit Y (Vi —y)?> =480 u unucno Habmogenuii N=20. Boraucants kodpULECHTbI

JETEpPMHUHALMA ISl KaXKIO0TO U3 3TUX YPaBHEHUM: Rz, R§ COOTBETCTBEHHO W IMPOBEPUTH C
nomouipio F-xpurepus @umepa runoresy: Hy : R12 - Rg =0 npu 5%-HOM ypOBHE 3HAUUMOCTH.

Kaxkoit BBIBOJ MOKHO CACJIATh U3 IMOJTYYCHHOI'O peaynLTaTa?

Jlnist perpecCHOHHONW MOJIENU C TpeMsi OOBSCHSIOIIMMHU TIEPEMEHHBIMA HWMEETCS CIIEIyFOIas
uHpOpMaLHs:

CymMa KBaJpaTOB OTKJIOHEHHH (C.K.0.) | 3HaueHus | Yucno cremeHei cBoOomsl (c.c.) C.K.0.
Jlen€HHAas Ha C.C.

O6wscuénnas: 2. (¥; — v’ 84 000

HeoObsicuénnas: Zei2 = Z(yi - )7i)2
O6uas: ¥ (y; - ¥) 87,000 19

[IpocraBbTe B TabiMlle OTCYTCTBYIOLIME AaHHBIE U IpoBepbTe runoresy Hy: B =0, = ;=0 npu

1%-n0M YPOBHEC 3HAUYUMOCTHU. Kakoit BBIBOJI MOKHO CACJIATh U3 MMOJIYYCHHOI'O pe3yﬂLTaTa?

58.

JUist perpecCHOHHON MOJENU C IIECThI0 OOBACHSIONIMMU MEPEMEHHBIMH UMEETCS CIeyIomas
nHpopmanus:

CymMa KBaJpaToB OTKJIOHEHMH (€.K.0.) | 3HaueHus | Yucino creneHeit cBoooasl (c.c.) C.K.0.
JIeNIEHHAs Ha C.C.

O6bsicuénnas: 2 (¥; — y)?

HeoObscuénnas: Zeiz =2(Yi - Vi )2 3000 93
O6mas: Y (y; - Y)? 93 000




18

[IpocraBpTe B Tabiuie OTCYTCTBYIOLIME JaHHBIE M MPOBEPHTE THUIIOTE3y O 3HAYUMOCTH
. p2 o

ko duimenra nerepmuHammu: Hy: R“=0 mnpu 5%-moM ypoBre 3Haummoct. Kakoil BeIBOJ

MO>KHO CJIeIaTh U3 TIOJy4eHHOTO pe3yibrara?

59. Ilo 25-tu HaOMIONCHUSAM IOJTydEHA Ceqyromas perpeccus (B CKOOKax ykas3aHbl CTaHIApTHBIC

OIMMOKK  COOTBETCTBYIOIIUX  KOI(P(GUIMEHTOB  PETPECCUN): Yy=2+ 35X +20X,,
(2,7) 1,5)

R?=0,876 .
[IpoBepuTh 3HAYMMOCTh YpPAaBHEHUS PETPECCHU B IEJIOM M Kaxjaoro koddduimenra mepen

OOBSACHSIOIMMYU NEPEMEHHBIMU B OTAEIbHOCTU HpU 5%-HOM U 1%-HOM YPOBHSAX 3HAYUMOCTH.
CpaBHUTH NOJyYEHHBIE PE3YJIBTATHI U CIENATH COOTBETCTBYIOIINE BHIBOIBI.

60. Ilo 25-Tm HaOmofeHMSIM MOJdy4YeHa ciexyroomas perpeccus: Y =4+7X +14X, +4,2X;,
R12 =0,97. Ilo Tem ke JaHHBIM, HO YyxXe 0e3 X3, IIOCTPOCHA PErpeccus:
Yy =3+58x —13X%,, Rg =0,86. C momompio F-kputepus duimiepa MpoBEpUTh 3HAYUMOCTH
Ka@XJI0Or0 YpaBHEHUS, a Takke rumoresy: Hg: R12 - Rg =0 npu 5%-HOM ypOBHE 3HAYUMOCTH.

Kaxkoit BBIBOJ MOKHO CACJIATh U3 MMOJTYYCHHBIX pGSYHbTaTOB?

IIxana oneHUBaHUSA HA DK3aMeHe

Nesamaum |1 2 3 4 5 6 cyMMa

Bajibl 6 6 7 7 7 7 40

HToroBas orieHKa CKJIaJIBIBACTCS M3 CYMMBI 0aJIOB 32 BHITIOJTHEHHE KOHTPOIBHOU PabOTHI
(MakcumyM 60 6aIOB) U BBIMOJIHEHUS YK3aMEHAIIMOHHON paboThl (MakcumyM 40 6asioB).

ITepeBox 6a.1710B B TPAIMIIMOHHYIO CHCTEMY OLICHKH:

bannet mo 100-6annsHO# [TatubannpHas cucreMa onieHku | CucTeMa OIleHHBAaHUS «3a4TEHO-
crcTeMe HE 3a4YTCHOY
85-100 Gamos OTJINIHO 3auTeHo
70-84 6anmnoB XOpOLIO 3a4TEHO
55-69 Gamios YIOBJIETBOPUTEIHHO 3a4TEHO
Menee 55 6amioB HEYJIOBJIETBOPUTEIBHO He 3auteno

4.4. Metoauyeckue MaTepHaJibl, ONpeleJsIlOIIHMe IPOLEAYPbl OLCHUBAHHUA 3HAHWM,
YMEHHIi, HABBIKOB M (MJIM) ONBITA JAEATEIbHOCTH, XaPAKTEPHU3YIOLIUX 3TANbl ()OPMUPOBAHUS
KOMITeTeH I

DK3aMeH TPOBOJIUTCSA B MUCHBbMEHHON (opMme, B Omiere — 6 3agaHuil, KaXI0e U3 KOTOPBIX
COOTBETCTBYET TEME Kypca.

Ha pemenue sk3ameHaliioHHOT0 BapuaHnTa oTBoAUTCS 90 MUHYT (2 ak.4.)

5.MCTOIII/I‘leCKI/Ie YKazaHus AJ1s oﬁyqamumxcn M0 OCBOCHHIO TUCHHUIIJIMHBI

MeTtoauyeckue peKOMeHAAUMU /sl MOATOTOBKH K padoTe Ha JIEKIMAX
[Ipn moAroToBKe K MPENCTOSIIEH JEKIUU CTYACHTY HEOOXOAMMO B MEPBYIO OYepelb
OCBEXHUTh B MaMATH MaTepuall Nmpeablaymei jdekuuu. s 3Toro MOXHO HMCMIOJIb30BaTh KOHCHEKT
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(mpenmomnaraeTcs, YTO CTYJCHT KOHCIEKTHPYET COIEp)KaHWE JICKIUI) W COOTBETCTBYIOIIMNA pa3zel
WIN Pa3JieNibl pEeKOMEHAYEMOM TUTepaTyphl.

WHorma Ha JeKIMH TNpernoaaBatesib (GOpMyIUpyeT HMHTEpEeCHbIe (HE MPOCThIC) 3alavd IS
CaMOCTOATCIIBHOIO PCIICHHA. KemareapHo IIpu MOArOTOBKC K CHCILYIOHleI JICKOUU T1OCTApPaThCA
PELIUTh WK XOTS Obl BHUKHYTH B COAICP)KaHUE ITUX 3ajad.

OOBbIYHO JIEKIUS 3aKaHYMBACTCS ITEPEYHEM BOIPOCOB KM TEM, KOTOPBIC IUIAHUPYETCS
paccMOTpeTh Ha CIEAYIONIeH JIEKIUK. bbi1o ObI XOpoIo (HO, K COKaJICHUIO HE BCEM CTYIIEHTaM 3TO
M0 CHJIaM) CaMOCTOSITEIBHO, HCIIOJIB3YIO JIUTEPATYPY, XOTS Obl B 0030PHOM MOPSAKE, 03HAKOMHUTHCS
C COJICpPI)KaHUEM TEM IPEICTOSICH JTCKIIHH.

MeToan4yeckre peKOMEHIaluM JAJIM MOAT0TOBKHA K CeMHUHapam

CemuHapckue 3aHATHS IO MATEMATHKE — 3TO IIOYTH BCErJa pELICHNE 3a/1au.

[TosToMy mepBoe, 4T0 HEOOXOAUMO CAENaTh CTYAEHTY JUIsl MOATOTOBKH K CEMHUHApy — 3TO
pemuTh (MK XOTS ObI MOCTapaThCsl PELINTh) 3a/1a4H, 3a/laHHbIe Ha JOM. PellleHre KOHKPETHBIX 3a/1a4
HEpPa3pBIBHO CBS3aHO C OCBOCHHEM TEOPETHYECKOro MarepHuaja M pa30opoM COOTBETCTBYIOIIUX
MPUMEpPOB, PACCMOTPEHHBIX HA JEKUUAX M B ydeOHMKax. YacTto Ha 3TOM MYyTH Yy CTYJIEHTOB
BO3HMKAIOT BOIIPOCHI.

[Ipy moAroToBKE K CEeMHHApPY CTYACHTY HEOOXOJUMO IMOATrOTOBHUTH IMEPEYEHb BOIPOCOB,
KOTOpBIE OH XOTed Obl 3aj1aTh IpenojaBaTento. [Ipu 3TOM BONPOCH YCIOBHO JENSTCS Ha JBE
KaTeropuM: BOIPOCHI, OTHOCSIIMECS K TEOPETHUYECKOMY MaTepually MW BOMNPOCH IO PEIICHHIO
JOMalHUX 3anad. JKenareabHO, 4TOOBI ATH BONPOCHl HOCHIJIM KOHKPETHBIM XapakTep, T.e. CTYIEHT
JOJIKEH KOPPEKTHO C(hOpMYyJIHPOBATh, UTO €My HESCHO B TOM WJIM MHOM pa3zelie TeOPUU HIIM KaKue
TPYIXHOCTH BO3HMKIIM IIPU PELLICHUU ONPEACIEHHOM 3a/1a4u.

MeToanyeckue peKOMEeHIAHH 10 MOAT0TOBKE W BHINOJHEHNI) KOHTPOJIbHOI padoThI

[IuceMeHHBIE KOHTpPOJIbHBIE pa0OThl — OCHOBHAs (hopMa TEKYIIEro KOHTPOJS 3HAHUM IO
JMaHHOU nucruruiiHe. IMEHHO Mo pe3ynbTaTaM KOHTPOJIBHBIX padoT OMpeneNsiFoTcs Oalibl KaKI0ro
CTyZEHTa 3a paboTy B ceMecTpe.

KonTponbHas paboTa He MepenuchiBaeTCs, a CTYJACHT, MPOMYCTUBIINI KOHTPOJIBHYIO padoTy
0e3 yBaXUTEIHHOU MPUYUHBI, TTOTy4aeT 3a He€ () 0auioB.

BapuaHT KOHTpONBHOW pPaOOTHI MPUBENEH B pa3JaTOYHOM MaTepuase, MOATOTOBICHHOM
aBTOPOM Kypca.

MeTtoanyecKue peKOMEHAANH 110 NOATOTOBKE K IK3aMEHYy

DK3aMeH NPOBOANUTCS B TUCbMEHHOU (hopMme.

3amauu OXBaThIBAIOT Bce TeMbl Kypca. IIpumepsl 3amad mo kaxaod TeMme NMPUBEACHBI B II.
4.3.3 ma"HOM MPOTrpaMMBbI M B pa3aTOYHOM MaTepuale.

Jl1g MOArOTOBKM K JK3aMEHY CTYAEHT JIOJDKEH CaMOCTOSITENIBHO BBIIOJHUTH BCE 3aJaHMUS
IIPOrpaMMBl, a 3aTEM MOCTapaThCs aKTUBHO y4acTBOBATh B UX OOCYXJIEHUH HAa CEMUHapax.

XOpoLuM JIOTIOJIHEHUEM KO BCEMY MpPOJAETaHHOMY OBUIO OBl PEIIeHHE COOTBETCTBYIOLIMX
3a]1a4 U3 pEKOMEHI0BaHHOM TUTEPaTypHI.

O06s3aTenbHO CleIyeT NOCETUTDh MPEIIK3aMEHAMOHHYIO0 KOHCYIbTAIHUIO.

6. YueOHas iuTepaTypa u pecypcbl HHPOPMAIMOHHO-TeJIEKOMMYHUKALIMOHHOM ceTH
"UHTepHeT", BKIIOYAA NepedYeHb Y4eOHO-MEeTOANYEeCKOro odecneyeHus 1 CaMOCTOATEeIbHOM
padoThI 00yUYaKOIIUXCH M0 JUCHUIINHE

6.1 OcHoBHas JuTEpaTypa

1. Kpewmep H.ILI. DxoHOMeTpHKa [ DNEKTPOHHBIN pecypc] : yueOHHK amisi cTyAeHTOB By30B / H.III.
Kpewmep, b.A. Ilytko. — DnexTpoH. TekctoBble fanHble. — M. : KOHUTU-JTAHA, 2012. — 328
c. — 978-5-238-01720-4. — Pexxum noctyna: http://www.iprbookshop.ru/8594.htmi

2. Baproxun A.M., I1ankuna O.10., flkoBneBa A.B. DxoHOMeTpHKa, KOHCTIEKT JICKIIUHA, M.:
UznatensctBo FOpaiit, 2007.



http://www.iprbookshop.ru/8594.html
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6.2 /lomosiHUTEIbHAS JIUTEPATYPaA
1. Bboponuu C.A., Dxonomerpuka. [Ipakrukym, Undppa-M, 2014

6.3 YueOHO-MeTOAMYECKOE 00ecnedeHre CAaMOCTOATEIbHOI padoThl
Paznarounslii MmaTepual, noaroroBieHHsid B.JI. MupoHoBbIM.

6.4 HopmaTuBHbBIE IPaBOBbIE JOKYMEHTbI — HE UCIIOJIB3YIOTCS

6.5 UHTepHeT-pecypchl HE HCIIONIB3YIOTCS

6.6 nble HCTOYHUKH

1. DxoHomeTpuka B cxemax u Tabmunax, ['opaeea H.M., Jlemunosa JI.H., Kimzony6 JI.M., OpexoB
C.A., CepmrokoBa H.A., llIsenroB C.T., Mocksa, 2008 r.

2. COopHHK 3a7a4 K HadaJdbHOMY Kypcy skoHomerpuku, Marnyc S.P., Kateimes ILK., Ilepecernkui
A.A., T'omosans C.B., Mocksa, 2007 .

3. Bseaenwue B skoHoMmeTpuky, Kpucrodep Hoyreptu, Mocksa, 2009 .
4. Dxonomerpuka, Marnyc S.P., Kareimes I1.K., Ilepecenxuii A.A., Mocksa, 2007 .
5. Oxonometrpuka, EnuceeBa U.U., Mocksa, 2009 r.

7. MarepuajbHO-TeXHHYecKas 0a3a, HHPOPMAIHOHHBIE TEXHOJOTHH, HCIOJIb3yeMble MPH
OCYLIECTBJIEHHH 00Pa30BATEJLHOI0 MPOoIecca Mo JUCIHUILINHE, BKIOYAs NMepevyeHb
MPOrpaMMHOI0 odecneyeHus 1 HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH
HEe00X0AMMOCTH)
AynmuTopus JUIs JIeKIMOHHBIX 3aHsATHi 338/5.
AyauTopuH IS IPAKTHYECKUX 3aHATHI — 224/5, 236/2



