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Ilpnxo4u, pasxoAl,I z ne.Ian6a na Swpnrara - cbrrlHocr r4 qr4AoBe. Munurr,rusrlpaue Ha pa34oArz.re n
MaKcl,rMrr3r,rpaHe Ha ne.{ar6ara.

tr4suepnaHe Ha MaKpoI{KoHoMLIqecKara aKTr{BHocr. Bpyrefi uaqraoHirJreH 14 6pyren ntrpeulen npoAyKT -
cblrlHocr Ia xapaKrepl{crllKr,I. floAxoAr.r 3a r,r3MepBaHe r-ra $Bll. HouuualeH 14 peaneH BI}fl. [pyrr,r
MaKporrKorroMrzrrecKr4 noKa3aTeJIII.

Ee:pa6orzqa u zn$rauuq. CrqHocr, Br4AoBe r,r Lr3MepBar{e ua 6e:pa6oruqa. EcrecrneHo fannurre Ha

6erpa6oruqata.Vln$tarr4fl- cbrllHocr, r43MepBaHe u nI,r4fne. ilocre.4urlr,r or ranslaqurr{.
CsIrIHocr ra $ynxqvra ua QIaHaucoBara clrcreMa. llpxxo r4 Henp{Ko furlancupane. @uuaHpono

nocpeAHl4tlecrBo. @uuaucou.ITe rIa3apI,I Karo cpeAr4ule 3a rbpryBaHe Ha <fzHanconu axru$u.

Irlnnecrupane Il cb3AaBaHe Ha $uuauconn aKTLrBr.r.

O6qa sallaqa na ruueftiroro otrrr.rMr4paHe - Sopnrr,r, reorrafrpuvHa 14 rrKonoMuqecKa rlHreflnpela\ufl,.

Anarus Ha peureur,r flT a Ha AByMepHar a 3araqa.

finoficrnenocr B JrllHefiuoro onrrrMr.rpaHe. Teopenru sa AnbficreeHocr. tr4xoHo\az.recra nnfeplpera.rl]rt
na AeoficrBeHrrre 3a4arrLl r.r reopeMzre sa AsoficrBeHocr.

AHarras Ha pe[reHr.rflTaHa3a4aqara na maueftsoro orrrr.rMfipaue fi BlrrflHnero Ha KoM

BeKTOpa Ha OfpaHr4rreHnflTa B6pxy T{x.

Aualug Hape[IeHI4flTaHa3a4aqara narurneftnoro orrrr4Milpane vBrruflHnero HarcoeQu

ueneBara Synnqur Bbpxy r{x.

BCRU'

MOAena.

J.

4.

5.

6.

-

MoAel Ha MelrAyorpacnoBrr.s 6atatec sa Jleouruen. llpogfixrr.rBHr4 Marpr4rlr{. Ceoficrsa

flponsno.4crBenra $ynxqnu. Ceoficrea. @ynxqna na Ko6-[rrlac.
MoAen Ha pa3rxltprBarrlara ce r4KoHoMr4Ka Ha Oou-Hofiv{H.

TpaHcnopr HV 3apla'r,v crc sa6pau u u I utru c $ uxcnpauu upeeos u.

TpaucnoprHv 3a4a.ur4 c ofpaHurreHlr [peBo3r4.

MHorolrepHo HopMaJrHo pa3rrpe4eJreHr.re.

florunorrana perpecl4q. .{e$zHurlrrr, Her43MecreHocr Ha oqeHKrlTe v AoBeprireJrHr.r vnrepe{nz.

MuorouepeH perpecrloHeH aHaJrr4s. O6u Mo4en. floneprz{e:rHu r4HTepBaJrvt 14 cpaBnsnaHe ta MoAeJrr4

npr4 MoAenrz c faycoBa rperxKa. Mylrzxo"rrr4HeapHocr.
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M. ToHen, T. .{rzrrararpona, Maxpor,rKoHoMr{Ka,YVI,,Enu$xon K. llpecrancrlloo, TTTyMeH, 1 5r.
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Mareen, M.,I4nnecrvr\vtrpr r4HBecrrlurroHeH MeHr44Nrr,rctr: Teopus u npaKTI4Ka. Cuela, 013

flerpauon C., I4Hnecrvt\Lru. Kracura u Crul,2070
Opeurapcru ll., I4nnecrvilryvl EA, 2009
PE|JTAMEHT (EC) Irb 648/2012 HA EBPOIEIZCKLaS, IAPJIAMEHT 14 HA C

2012 roluHa orHocHo zgsrH6opcoBr,rre Aepr4Barr{, rfieHrpannure KoHTpareHTI4

Teoperr.rqHu Bsnpoca I,I ABe

A or 4 ronu
n4:crprlTe Ha

15 r,raii 2014
2.00219"21EO u

14L4eC

14. M. [ulrurpoe, Irlscre4eaue Ha orrepalll.;rtrre, YIrI "Cronafclno", Co$ux, 2005.
15. B. Xacanon, Jleruulr no manefino olrr4Mr..rpaue, YVI 'JEnucxor KoscraHruu llpe

Dougherty Cr., Introduction to Econometrics, Oxford, 2q06.

Rencher A.C., Methods of multivariate analysis, A John lWilley and Sons, 2002.
Salvatore D., Reagle D. Theory and Problems of Statisti{s and econometrics, McGraw 11,2001.

KI4", UIyMeH,

fI. tr4opaan ona, c rrailgo Be c neKII uu. https : I I cl as sro om. le.com/u/0/dMTYzNzc3 M i I NDU2/t/all
Kleiber, Chr., Zeileis, Achim, Applied Econometrics witfr R, 2008.

https://www.econometrics-with-r.or gl4-2-estimating-the-coecients-of-the-linear-regression-

3a6elexnazVlsnurvt e rII{cMeH, cbcrou n pa-:pa6orBaHe Ha

rrpoAbnlrfl4TeJlHocr 4 .raca.
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l. MeroA sa naft-ua,rKr.rre KBalparrl.

2. 9ucreno r4Hrerprlpane. Kna;parypuu $opruyrru Ha Hrcros - Koyrc.

3. MeroAu na fayc rz fayc-XopAaH 3a perxaBaHe Ha or4creMr4 ruHefisz ypaRHeHr.rr.

4. O6zxuoseHa 4uSepeHrlrraJrHr4 ypaB,rreHr4r c orAensqr4 ce [poMeHrrktBLt.

5. O6uxHoseHu r.urtefilau gu$epenquilrHt4 ypaBH eLrrrfl .

6. Zxonorr,tplro-MareMarllqecKrr MoAenH. O6rqa 3aAar{a ualuuefiuoro orrrr{Mr.rpar{e. Teopeua:a

cbuecrByBaHe Ha peilreHr4e.

7. feouerpuvHa HHTeprrperaul4s Ha 3trAaqr4Te sa lauerfiHoro orrrriMr4paHe. fpa$uueH MeroA 3a peuirBaHe

Ha AByMepHUra 3A!.AqA v aHLqLr3 Ha perxeHuqTa.

8. [eoficrnenocr B JluHeftsoro onrr4Mr4paHe. Teopevru :a gsoficrBeHocr. IzlKoHoruu.{ecKa r.rHTepflperarrr4s

ua 4noficrneHr4Te 3a4aqv u reopeMrrre sa AsoficrBetaocr.

9. Curr,rllerc Meror - v3rrLtcrLrreJlHa cxeMa.

10, Anzurug Ha perxeHrrflTaHa 3allaqara Ha rugefiuoro orrrr4Mr{paHe r4 BJrr4flHuero r{a KoMIIoHeHTr4Te Ha

BeKTOpa Ha OfpaHr4rleHvflTa Bbpxy'r'flx.

1 L Ana,rr4s Ha perxeHr'lfl'ralua 3a)\aqara Ha ruuefinoro oIrrLrMIIpaHe Lr BIrrtflHnero ua xoeQuur4eHTr4Te Fra

rleneBara Syurqrax Br,pxy rrr(.

12 Moaer Ha Me)KAyorpacnoBr4rr 6a-narrc ua Jleonruen. flpo4yxrr4BHr4 Marpr4rlr4. Ceoficrea Ha MoAeJrur.

13 llpou:noAcrBeHr{ Qyuxqura. (leoftc:rea. OyHxqrar ua Ko6-flrrnac.

14 Moaen Ha pa3uprpsBaulara c,3 r4KoHOMr4Ka Ha @on-lHofiuan.

15, BeporrHocrHrz npocrpaHcrsa. AxuroM14 Ha Beposrrocrrare. ExeueaJreHTHocr. [eQuHurILrLtHa

BeporrHocrHa MrpKa (K:raczuecxa ,qeSuuur\us.3a Bepo.f,THocr, reoMerprruna geQuuuurrfl sa

BepoflrHocr. crarucruqecxa :teSraH vwts, 3a neporrr rocr).

l6 HesaeucrrMocr sa cr6utus. Oopuyru 3a rr:F,JrHara EepoqlHocr u Soplaynu ua Fefic.

17 , Hait-\ecro cpeulaHn 4lrcKpelHr{ parlpeAe reHr4s. u rexHr4re r{r4cJroBu xapaKrepucrl4Kl4.

18 Haft-.{ecro cperuaHr,r a6conrcrHo-HenpeKT,cHarpr pa:rflpeAeneHlafl, vr rexHllTe r{I4croBI4 xapaKTepr4crnKr.r.

Hopnra-nHo pa3npeAeneua crrzqailHa. BeJrprqriHa.

19 MnorovepHo HopManHo pa3rrpeAeneHue.



20. flonunoMHa perpecur. [e$u:nprJLrfl, Her43MecreHocr Ha orleHKr,rre r4 AoBepr,rreJrHr4 r{HTerpBaJru.

21. MnoroMepeH perpecrloHeH aHanr43. O6ut uoaer. .{onepnrenHr{ raHTepr,aJtu 14 cpaBHsBaue Ha MoAenr4

rrpr4 Molenr4 c raycoBa rperx.Ka. Mylruro.ru4HeapHocr.
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3ai6elexna: Vlznurrr e rucMeH, cr,cror4 n paspa6orBarre Ha ABa reoperl4r{Hl4 Bbrrpoca 14 ABe 3aLaqu v e c
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Koncnenrure ca rlpuerrr Ha 3aceAaHHe Ha KareApa,,Arre6pa r reoMerplrRot c nporotcol J\b 5 114.01.2022 r.
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I. KOHCIIIEKT
3A ![bpxtdBEH Vr3IrVtT IIO MATEMATI,IKA,

MATI4crbP'cKA rlPof pAM A,,c' T o nA H c RA MA TE MA Tn RA,,
flr a u o, ne : 20J2 19 0 0, 2032 lg 11 0, Z03Z lg 02 u 2032 19'12

1' [Ia:apeH MexaHu3bM, na3apHo lbpceHe u [a3apHo npeAnafaHe. Eracr,.{Hocr Ha rspceHero H
rrpeAnamHero. fla:apHo paBHoBeche.

2' [pnxo4n, pa3xoAli u ne\an6a ua Snpvara - cr,u]Hocr 14 Br4AoBe. MnHHN,,HszpaHe Ha pa3xo!(ure ]r
MaKcH Mr,r3HpaHe Ha ne,{ar6ara.

3. I4str'tepnaHe Ha MaKpoI4KoHoMI4'!{eeKarit aKrhBHocr. BpyreH Haur4oHaJreH ra 6py.reu B.brperxeH npoAyKT -.
c:bllHocrl'r xapaKrepvarr4Krr. floAxoAu 3a h3MepBaue ua EBll. HonlnHa,reu 14 peaneH EBfl.llpyru
MaKpoHKOHOMTZT{eCKH noKa3aTeJIU.

4' Ee:pa6oruqa n uHS,raqnn. Ct,rqHocr, IrHAoBe 14 r43MepBaHe ua 6e:pa6ornua. EcrecreeHo paBHr4rqe Ha
6espa6orr'rqara. VluSta\vr - c'buIHoc'r, r43MepBaHe il Br4AoBe. floc,re4uqu or nuslaqu.ara.

5' CrulHocr n $yunqrarz ua $nuattcoBara cucreMa. flprxo n HenprKo SnnaHcv paue. @hHaHcorgo
rlocpeAHHqecrno. @uHaHcoBI4T,3 na3ap\4 Karo cpeAllure 3a lbpryBaHe Ha $uHanconu aKTABt4.lrlHeecr.npaHe
r.f cb3AaBaHe Ha dnuaHcoBV att't4lu.

6. ocHoeuLl qepru Ha napLIqHHt na3ap. [Iapn.+rr,r SnHaHcoeu 14HcrpyMeHru. [rnrocpoqHo $uuaucupaHe rz

Kanr4raJroB rra3ap. I-leuHu KHhxa. EnrnlupaHe Ha aKr_u4H vtolt;traqnvt.
7. loroeopr'r :a 6tAeua AocraBKa Ha atrvtBt4. @opytpgHra r,r $ru,rcpcnil AoroBopr{, Onuun 14 ueHHr4 KHHXa c

orruhoHHh xapaKTephcrurcn. Cy,anu - cbu-lHocr r,t Bl4AoBe.

8. l'lItoHoltarco-MareMarl4tlecKu M()AeJtn. llpnrr,repu Ha eKcrpeMarHu 3aAaqra. 06ula 3aAaqa ua ruueilHorir
orrrtrMr4paHe a Sopulz.

9. leonaerpuuHa u LIKoHoMI4qecKa HHrepflperauur Ha 3aAaqhre ua luueftuoro orrrr{MupaHe (3JlO). Auargs
Ha peueHr4.sTa Ha AByMepHaTa 3aAaqa.

10' Ana;rra: Ha peuleHntra ua 3JlO. AHaltrg Ha BJlr4rHr4ero Ha KoMnoHeHTr4re Ha BeKropa Ha ofpiaHr4r{eHuqril
B6pxy peueHr4rra na 3JlO.

11. Ananrzs Ha peueHllsra Ha 3JlO. AHarus HaBr:l^eH:r,ero ua xoe$uuheHrure Ha ueneBara Syurcqur B'bpx),
perueHurra ua 3JlO.

12. Moaen Ha MelKAyorpacroBuq 6iuaHc na Jleournee. flpo4yrcrvBHu Marpvrqn, CeoftcrBa Ha M()AeJra.
13. llpon:eoAcrBeHn SyHrcqun. ceoilcrea. @yuxqnr na Ko6-[rrnac.
l4. Mo4en Ha pa3uriprBaulara ce nKoHoMaxa Ha @ou-HofirvraH,
15. t36:rprraquu. Bngone odluraqnrr. ouurxa n AoxoAHocr Ha o6lulaqr4r.n.e .

16. ,Axunra. Bra,lone ?iKur4r4. oorua xapzlKrerpnoT'r.iKa 14 orlenKa Ha aKrll4NTe ,

17. t)6nra^ur4oHH14 3aer\,rfi. BnAoee . lloracrrcluH nraHOBc.
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3atienexrca: I4gnurur e nucMeH, c'bcroll n paapa6oreaHe Ha ABa reoperhqHu B'bnpoc a A ABe 3ar\aqvt v e a
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Korrcuexrr'r e yrBbpAeH ua @c Ha oMlI (: rrporoKorr nb @A - 02 - 0s/ 15.12.2020 r,

nercaH sa IDMII:
(npo$. A-p Bexan XacaHc,e)
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3A AbPXABEH I{3[II4T tIO MATEMA

MATI,ICTbPCKA TIPO|PAM A ,,CTOI,IAHCKA M.
lnaHose: 20321901. Z03Zl9 ll

MeroA Ha uafi-naa"lKr4Te KBaAparu.
9ucleuo r.rHrefpnpaHe. Kna4parypHu $opruyJ'lu Ha Hrcros - Koyrc.
Peurasalre Ha ypaBHeHHr - nocraHoBKa Ha 3aAaqara h peA Ha h rr.epaur4oHeH

pmrroJroBsBaHero, MeroA Ha xopAure H MeroA Ha Hmou.
Mero4r.r Ha fayc u fayc-xopAaH 3a pe[raBaHe Ha ar4creMu ,ruueftHu ypaBH
06urcuoeeHrz 4n$epeuqvaJrHV ypaBHeHHe c orAeJrru-ru ce npoMeHnHB14.
06 HKHoeeu n tuuefisu 4ra Qepe u qr,ran H h ypa BHe H r4q.

JlnHeftun gn$epeuquaJrHr.r ypaBHeHlrr or Bropr{ peA cbc cneq}iaJrHa ArcHa q
ZrcoHouu rco-Mare MarrrrlecKr4 M oAe Jr n. flp n rr,I ep u Ha e KcrpeM anHw 3a ralu.
onrr4Mr4paHe n $oprrau.

9. feoverpnvHa 14 r4KoHoMHrrecKa 14HTeprrperaur4r Ha 3aAaqr4Te Ha,rnuefiuoro
peueHufl ra Ha AByMepH aTa 3a!aqa.

10. [eoficreeHocr e rraHeilHoro onrr4ftr4paue. Teopeirau :a 4ooficregHocr. 14xo

4noftcrneHr.rre 3aAaq14 H TeopeMurrl sa 4noficrBeHocr.
I l. CrananleKc MeroA - r43qr4eln4TerHa cxeMa.
12. Auatuz Ha peueHl4tra ua 3JIO. AHarns r{a BJlurHnero Ha KoMnoHeHrr4re Ha

Br,pxy perxeHusra Ha 3JIO.

13. Aua,rlrs Ha peneHr4rra ua 3JIo. Aua,rug na BJ'n4rHhercl Ha rcoednur4eHTnTe H

perueHu.sra ua 3,IIO.

14. McrAen Ha MexAyorpacnoBr4r 6a,raHc Ha lleoHruee. Ilpogynrr.rBHr4 Marpr4lu4.

15. flponreoAcrBeHr4 Syuxqnu. Ceoftc;rsa. @yHrcqnr ua Ko6-[tr,rac.
16. Mc,Aen Ha pa3unpsBaulara ce nKorHoMt4xa Ha (Don-HofiiuaH.

17. Be;romHocrHr,r npocrpaHcrea. Arcc.noNaH Ha BepoqrHocrr4re. Exs14eareHrFl

MrpKa (Knacnvecxa 4e$uHrzqur 3a. BeporrHocr. feoMerpHr{Ha AgSuHnrlnr ea

Aed:uHrauras :a sepo.nrHocr).

18. He:]aeucuMocr lnac'r,6urus,. (Doprrl'ylra 3a nbJrHara BepoflrHocr rz $oprr,tynra H

19. Hafi-qecro cpeulaHr4 Ar4cKperHH pa3[peleneHufl v rexHvtre qr4ctoBu xapa
20. Hafi-qecro cpeqaH14 a6colrcrHo-HettpeKbcHaril pa3npeAereHr4q n rexHHre

Ho pualHo pa3npeAeneua clyvafi Ha Ber'rHrt 14 Ha.

2l . O6nr,rar1ula. Bn;t1oge o6lnlaqura. Oqcuxa h ,iloxo/lHocl Ha o6:ruferllt4t4.re.
22. At<qnn. Bugcire aKunn. O6ura xapaKTepucruKa il oueHKa Ha aKrJt4r{Te.

23. O6.nraraquoHHH :laeMH. BxAoee. floracnle,'lHu nraHoBe.

A

5.

6.

7.

8.

I4KA,
TEMATURAO'

poqec. Merog ua

3aAaqa ua ,tuHr:ftH0to

rr4Mr.rpaHe (3nO). Auarng ua

MHqecKa aHTeprpalsuHr Ha

Ha ofpaHHqeHHrTa

ueneBara $ynnqur B'bpxy

Ha MOAeJra.

, AeSnHnunu Ha rleporrHocrHa

Beporl'HocT, cTaTtr0Ttjl qecKa

Eeilc.
r4cTuKpl.

14cJroBr,r xapaKTepHcTr4 KH.
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3al5e.nexna: Llznwrst e rrr4cMeH, c.6cror4 e paapa6ornaHe Ha AB4 TeoperuqH

rrpilA:bnxllTeJlHocr 4'aaca.

Koucuenrrr e yrBr,pAeH ua OC ua @MI{ c rporoKoJ'r j\} OA - 02 - 05/ 15.12.

c Matlab, YZ "Enncnon Ko uruH flpeclaBcKt4", [IIyvern,

rcu", Co$ul, 199ll .

14KHoBeHr4 gn$epeHqnalH u

UAO, YVl,,En. Kc,HcrauluH

r{ l4KoHoMr4Ka", BapHit, 2008,

KoHcrasruH flpeclaecrcu ",

BcKH", [Uyl,teH, 2019.
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