ABTOPCKA CIPABKA

Ha TpyaoBere Ha noIl. AMH EBrenus CrommeHona

IpeJICTaBEeHN 33 KOHKYPCa, 3a Tpodecop Mo MaTeMaTHKa

nayana crenuaanoct 01.01.10 ‘"Teopust na BeposgTHOCTHTE M MaTeMaTHIECKA,
CTATUCTUKA

1. Panrosu Kpurepuu 3a OIPOBEpPKa HA HEIlapaMEeTPUYHN CTATUCTHUYECKHU XU-
more3u 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]. 9 or craruure ca camocTositennu, a 4 B
cbaBTOpCTBO. HoBHTE pe3ynraru ca nyGaukysanu B [1, 2, 3, 4].

CraTuuTte OT Ta3W I'pyla ca MOCBETEHH HA HeIapaMeTPUUYHH KPUTEPHUHU 3a CPaBHsSIBaHe
Ha JIBe UJIU [1I0Be4e pasipejesenus. B 3ajjauara 3a jBe pa3upe/ie/ieHus HyJjieBaTa Xulore3a
e 4e JBere paslipejie/ieHHs CbhbBIAJAT Cpelly o0IaTa aJTepHATHBA, Y€ Pa3lpeIeIeHHeTO
HA BTOpPATa M3BAJIKA € M3MECTEHO, HAIIPUMED, HAJSIBO MO OTHOIIEHUE HA Pa3IpPeIeJICHHETO
Ha II'bpBaTa M3BaJiKa. be3 mpejnosoxkenus 3a KOHKpPETEH BHUJ Ha pas3lpeje/eHusTa, CTa-
THCTUKHTE Ha KPUTEPUHUTE 33 HPOBEPKA HA TE3W XUIOTE3W MOTaT Jla ce OCHOBABAT CAMO
Ha paHroBeTe Ha obeamHeHaTa m3Bagka. Heka Xq,...,X,, u Yi,...,Y, ca aBe HesaBucuMu
U3BAJIKKM OT JBETE pa3mpeeieHus, chorBeTHo. Obpa3yBaMe BapuannOHHUS pel HA 00e -
HeHaTa W3BaJIKa U ONpeJie/IIMe PaHTa Ha BCIKO OT HabJoAeHngTa. BekTopbT oT paHronere
Ha BCHYKH M + 1 HADJIIOJEHHdA € mepMyTanud B S, ,. AKO JBeTe M3BaJKH Ca OT €IHO
U CBIIO pasmnpejieeHne, TO paHroBeTe Ha I'bpBaTa M3BAJKa IMe ca OJH3KH JI0 PAHTOBETEe
HA BTOpAaTa M3BaJIKa, JTOKATO MPH aJdTepHATHBATA — PAHTOBETE HA I'bpBaTa M3BAJKa IIIe ca
IIpeaAuMHO HU3MEXKIY Hal-MaJIKUTE 110 I'OJeMHUHAa paHTrOBE. TOFaBa KpUTepudT MOZKe Jda Ce
JnedwHUpa Ype3 pa3cTOTHUETO MEYK/y BEKTOpa OT HapeJeHUuTe PAHTOBe Ha I'bpBaTa W BTO-
para u3Bajka u Bekropa (1,2,...,m+n). [Ipu noaxongai u360p Ha PA3CTOSHUE B Sy, 4y CO
HOJIYYaBAT PEJIMIA U3BECTHU PAHTOBH KPUTEPUH.

Kpurepusar 3a j1Be u3BajKku, u3cjiejpan B [1] e npemioxen B mo-pannara crarust [10].
Craructukara Ha Kpurepus uma suga M, = max{R,, — m,m + 1 — Si}, kpgero R, e
MAKCHMAJTHUS PAHr OT IbpBaTa MU3BaJKa, a S € MHHHMAJIHUS PAHT OT BTOpPATa H3Ba-
Ka B o0emmHeHaTa m3Bagka. CTaTHCTHKATA € MOPOAeHa OT Pa3CTOSHIE BbPXY KJIACOBE OT
nepmytanun. B cratusra [1]| e mosydeHo TOYHOTO pasipejiefieHHe 33 HepaBHU W3BAKU
npu JlemanoBa anrepHaTnBa. JlemMaHOBaTa ajaTepHATHBA € YacTeH CAydail Ha aJTepHATH-
Ba Ha OTMECTBaHe, KOATO 33 HIKOH MPAKTUICCKH BayKHM pa3NpeeleHus € aHAJOITIHA Ha
nmapaMeTpruyHa XUIOTe3a ¢ HapaMeTbp Ha OTMeCTBaHe (Tsi BKJIIOUBA eCKIOHEHIHATHO Pa3-
npejiesieHne, pasipejesierne Ba BeiiOys u 1mo-o01o - pasnpejesienne ¢ HPOIOPIMOHAJIHA,
xazaprHa byHKIwms ). PasnpeseseHnero npu aaTepHaTHBATA € M3MOJ3BAHO 3a ONpe/ie/sHe
Ha MOIIHOCTTA Ha KpuTepud. MOITHOCTTa Ha KPUTEPH € CPaBHEHA ¢ MOIMHOCTTA HA HAKOH
JIPYTHU TIOMY/ISIPHA PAHTOBU KPUTEPHH.

B cratuure |2, 3| ca mpeioKeH W W3CIEIBAH KJIAC OT PAHIOBU CTATUCTUKH, KOUTO
ca 00001IeHe HA cTAaTHCTHKUTe Ha npeaxoxkaane (Precedence tests). Panrosu crarucru-



KH, KOUTO ce Gasupar Ha Oposi Ha HAOJIOAEHUATA OT eIHa U3BaJIKa, KOUTO IPEIX0XKIAT
(IpeBBb3X0KIAT) HAKOsT GUKCHPAHA CTONHOCT WJIN CJIyJYaiiHa BeJIMIMHA HAPUIAME PAHTOBH
CTATUCTUKM HA 1IPEJIX0ZKAaHe (IPEBb3X0XK/aHe). 3a HUBA HA HPEJXOKIAHE U UPEBb3X0K-
JIaHe ce M3MO0JI3BaT MOPSAIKOBI CTATUCTUKHA 110 cjeanans Hadnd. Heka Xq,..., Xu Yy, ... Y,
ca JBe HE3ABUCUMH U3BAJIKHU OT pasmupejesenust F' u GG, cborBerHo. /ledpmranpame crarmc-
THKHUTE Ha NpeBb3xoxkaane A, u B,, cbOTBETHO KaTO: Oposl Ha €TeMEeHTHTE Ha Y -I3BaIKaTa
no-rojieMu ot (M — s)-Tara mopeaHa crofnoct Ha X-w3BaJAKaTa U OPOs HA €JIEMEHTHTE Ha
X-m3BazmKaTa Hempe3b3xoxKaamu (1 + r)-Tata mopeaHa cTONHOCT HA Y -U3BAIKATA.

B crartusra [4] ca geduHUpaHH CTATHCTHKE HA MPEIXOXKIAHE W MPEBBH3XOKIAHE 10
OTHOIIIEHHE HA €JlHA U JiBe u3BaiKu. Halpasen e mnapaJes ¢ 1moJ00HU CTATUCTUKH, Jedu-
HUPAHW 4Ype3 HaOIIOJeHUsTa Ha eHa W3BAJKa 10 OTHOIIEHWEe Ha HUBA, ONPEIeeHN ChC
CAydYaiiHu BeMINHU. B MHOTO MPWJIOKHU 33291 HUBATA W CTATUCTUKATE CA HE3ABUCUMH.
Pasriexxganure or Hac cTaTucTuku A, u By ca 3aBucuMHU, U 3a J]a MOTAT Ja ce MpUJIaraT B
CTATUCTUYIECKH MOJIETHN, Ce U3NCKBA SBEH BU/I HA TAXHOTO ChbBMECTHO pasmpefenenue. M me-
uTe Ca MPEJCTaBEeHU B IJICHAPEH JOKJIa] HA Mexkaynapoganara kondepennus CDAM’10 B
Munck. B [3] e u3ciienBaHO ¢CHbBMECTHOTO pa3npejiesieHne Ha CTATUCTHKE HA TIPEIX0K/TaHe
U TIPEBb3X0KIAaHe IPU JBe N3BaIKNU. VI3Be1eHO € pa3npee/ieHHeTo Ha CTATHCTHKATA C HUBA
omnpejieJieHN OT (DUKCHPAHU MOPHAIKOBU CTATUCTHKH TP €THAKBU pa3lpejie/ieHns Ha JIBeTe
n3BaIKW. HampaBeHu ca cUMyJTallMOHHY U3CTIeIBAHUS HAa ChbBMECTHOTO pa3lpejiesieHne KO-
raTo pa3npejeIeHneTo Ha BTOPATA U3BAIKA € U3MECTEHO CIPSIMO MMbPBOTO Upe3 mapaMeTbp
Ha orMmecTBaHe. CraTusra e 1Mo mokaHa Ha pemakropure Ha Austrian Journal of Statistics.

B crarugara |2| ce pasriexia HOB Kjac OT PAHIOBH KPUTEPHUH 3a IIPOBEPKA HA XOMOI'€H-
HOCT Ha JIBE U3BaJIKH OT JIBE pa3lipeaeeHus CPeIly eIHOCTpaHHa aJTepHATHBA, Ue BTOpaTa
caydJaiiHa BEeJIMUNHA € CTOXaCTUIHO MO-TOJISIMa OT IrbpBaTa. Pas3riiean e ciayvast Ha paBHU
u3BaKu. Masiku croiinoctu Ha craructukara M, = max{n— A,,n— B,} Boxar 10 OTXBbp-
JIdHe Ha HyJIeBaTa XUIIOTe3a B I10/13a Ha aJITepHATHBATA 3a CTOXacTU4IHA Hapeaba. 3Bemeno
e pasupegeeHuero Ha M., 1oJIy4eHU ca B siBeH BUJ CbBMECTHOTO paslipeje/leHuero Ha A,
n B, upu Jlemanosa anrepuaruna. lI3Bejieno e pasupejenenuero Ha M, npu HyjeBara
xurore3a u npu Jlemanosa ajgrepHaTuBa. l3cieqBana e MOITHOCTTa Ha KPUTEPHUUTE ChC
craTucTuku M, Ipu mocjaeaoBaTeIHA CTOMHOCTH HAa © U Ca HaIpaBeHU CPaBHEHHUS Ha MOIII-
HOCTTA Ha KPUTEPHHTE ¢ HAKOM OT KpUTepHUTe Ha npeaxoxkaane. [locmeanure pesyararu
B TOBa HAIIpABJIEHHE € U3CIeIBAHETO Ha KJIAac OT PAHIOBU KPUTEPUH, KOUTO ca 0000IIeHne
Ha kpurepwuit, u3caenpan ot Tioku, Xaitek u [Mlugak. CrarucTukara HA KPUTEPHUsS HUMA
Buna A, + Bs, kbaero A, n By ca moaxomgamto mogOpaHu CTATHCTUKH HA MPEJIXOXKIaHe U
[pPEeBb3X0K/IaHe [PHU JIBe HU3BAJIKMI.

Craruure |5, 6, 7, 8, 9, 10, 11, 12| chbabpKaT mpeaxokAalii pe3yaTaTi 0 TeMaTHKATa,
3a PAHIOBU KpuTepuu. PesyiaTaTuTe OT Te3u CTATUU ca CBbP3aHU C PAHIOBU CTATUCTHKH,
HOPOJIEHN OT MeTPUKHU B MepMYyTAaIlMOHHATA I'pyIa U ca OCHOBA 3a IIbPBUTE JIBe IJIABH Ha
jgucepramnusaTa 3a AMH. CbOTBETHUTE KPUTEPUU 33 MPOBEPKA HA CTATUCTUYECKH XHIIOTE-
30 ca YAOOHHW B DeIHIa 33Ja49d BKJIIOYHTETHO 33 CDaBHSBAHE Ha JBe W IOBedYe M3BAJIKH



OT pasMpe/le/ieHus ¢ HeU3BeCTeH MapaMeTbp Ha TMOJOXKeHUueTo W jp. KoHcTpympaHeTo Ha
HeTlapaMeTPUYHN PAHTOBU KPUTEPWH W 0OOOMABAHETO MM 3a JPYTH 33Jla9d 3a IMPOBepKa
HA XMUIOTE3U € eJlHA BazKHA CTaTucTuvecka 3ajada. B crarugra [10] e nocrpoen kaac or
PAHTOBY CTATUCTUKY, MOPOJCHU OT HebuieBara MeTpUKa B IepMyTalnoHHaTa rpyna. de-
buteBaTa METPHUKA € paBHA Ha MAKCIMyMa Ha a0COTI0THATA CTONHOCT Ha PAa3JINKATa MEKIY
KOMIIOHEHTUTe Ha JBe IepMmyTanuu. PasmpeenenneTo Ha Ta3n MeTPUKA B S, € U3yIaBaHO
B craTusTa [11| mpu mpennosokeHue 3a PABHOMEPHO DPA3NpejesieHne Ha MepMyTaIHuTe.
MeTpuaHUAT TOAXOM 38 KOHCTPYUPaHe HA PAHTOBU CTATHCTHKU TTO3BOJISBA JIa ce 0000IIa-
BaT 110 €CTECTBEH HAYMH CTATUCTUKHU, Je(pUHUPAHN 3a HAKOS HelapaMeTpudHa 3ajada 3a
NPOBEPKA HA XHUIIOTE3W JIO0 CTATUCTUKY 33 JPYTH HEMapaMeTPUIHU XUIOTE3U.

Besika mMeTpuka BbB (HaKTOP-IPOCTPAHCTBOTO Syym/Sp X Sy, HOPaKIa 1O eCTeCTBEH
HAYMH CTATUCTUYECKN KPUTEPHUH 33 CPAaBHsSIBaHe Ha Pa3lpejie/IeHNsITa Ha JIBe W3BAIKU. B
3ajladaTa 3a cpaBHsBaHe Ha k pasupeienenus, k > 2, umaMe k u3Bajku ¢ obeMu nq, ...,
N, CHOTBETHO, & KPHTEPUUTE MOTAT Ja Ce OCHOBABAT HA METPHKH B Sn/Sp, X Sp,, (N =
> n;). Ipu u360p HA MOAXOAAIIN PA3CTOSHUS CE MOJLY YaT PEJIUIA OT U3BECTHUTE KPUTEPUH,
B ToBa uncio craructukara Ha Mann-Whitney, craructukara na Wilcoxon, meauanuusar
kpurepuit Ha Mood, kpurepus xHa Kosmoropos-Cymupros u ap. Kpurepusr 3a 18e n3BaKu
¢ HapejleHa ajJITepHATHBA, IIOPoJeH oT YebuireBara MeTpuKa, e 06001IeH 3a cpaBHsBaHe Ha,
JIBe pa3npelesieHusl CPelly JABYCTPaHHA aJTepHATHBA, 3a CPaBHIBaHe HA IMOBeYe OT JBe
pasmnpejieseHust Cpenty HapeleHa U HeHapeJeHa aJTepHATHBA U 3a MPOBEPKa Ha TPEH].

B crartusra [9] ca uscaeapann aCHMITOTHYHUTE CBOWCTBA HA PAHIOBATA CTATUCTHKA 32
age uzBajaku or [10] npu HyseBara xunoresa. Pesyiarature ca npuioxKeHu 3a JOKa3BaHe Ha
aHasorndHn cBofictBa Ha F-crarncrukara wa [Ilunak. B [8] e moay4eno pasmpesenenuero
Ha CTATHCTHKATA 110 JiBe U3BaJIKN pu JlemanoBara ajrepHaTnBa, a B [6] e n3ciaeapana Mot
HOCTTa Ha TAKHBA KpUTEpUUTe cpenry JleManoBaTa aJTepHaTHBA U Ca HAIIPABEHH CPABHEHUS
C KPUTEpUH OT KJIaca Ha KPUTEpUHUTe Ha mpeaxoxkiane. B [5] e m3cienBano ¢bBMeCTHOTO
paslpejeeHde Ha CTATUCTUKU Ha LIPEAXOXKJ/JIaHe U IPEBb3X02KJaHe 1IPU JIBe U3BaJKU 1IPU
HUBA Ha IIPEJIX0K/IaHe U IIPEBb3X0XKIaHe, ONpe/ieIeHl OT eKCTPeMaJHuTe HaOII0IeHUsT OT
asere u3Bajaku. B |7] e uscieapana MOITHOCTTa HA HIKOJIKO KPUTEPHUsl, OCHOBABAIIN Ce Ha
HPEBB3X0XK/IAIM HADIIOIEHNs CPeILy aJTepHaTuBa Ha oTMecTBaHe. MolHOCTTa HA KpPH-
TepunTe e orneHeHa upe3 Monte Kapmo meron. Pesyararure ca mpejcTaBeHW B IJIeHApeH
JIOKJIa] Ha MexkayHapoanaTta kKondepennuga SIS’09 B Bprokcen. Merpuka ¢ huKcHpaH BeK-
Top e usnos3eana B 12| 3a nedunnpane Ha cTaTHCTHKA Ha HellapaMeTpUYIeH KPUTEepHii 3a
MpPOBePKa Ha TPEH/ MPH YaCTHYHO HapexKjaHe. JIokazaHo e acCuMITOTUIHOTO pasipeiesie-
HUE HA CTATHCTUKATA HAa KPUTEPHUI.

2. HenmapamerpuvHO onieHsIBaHE HA II'bTHOCTTA HA pasnpenesenue (13, 14, 15].

Pesyararure B T€3M cTaTnM ca CBbpP3aHU ¢ HelTapaMETPHUYHO OIEHSBaHE HA BEPOSTHOC-
THaTA ITHTHOCT KOTATO JaHHHUTE ¢4 WHTEPBAJHO orpanndenu (rexsypupanu). Te ca gacr
OT C'hIbPZKAHUETO HA TpeTa IJaBa Ha JUcepTaludTa 3a IMH. 1pure paboTu ca caMOCTOs-



TesiHK. VIHTepBaIHO OrpaHMYeHUTE JTAHHU Ca Pe3yJITar OT HaO/IIogaBaHe Ha HelIPeKbCHATA
cIydaiiHa BeIMINHA HOCPEICTBOM (DYHKIUS, KOSITO CbIIOCTaBSI HA BCSIKA HAOJII0IaBaHa CTOM-
HOCT I/IHTepBaJ'I7 KOHUTO o C”b,]:l,’bp)Kﬁ.. TaKI/IBa JaHHN B'b3HUKBaT €CTECTBCHO B HpaKTI/IKaTa.
B crarugara [13| Hanpaseno 0600menne Ha onenkara Ha Hanapas-YorchbH 3a oleHsIBaHe Ha
BEPOATHOCTHATA IJI'LTHOCT TO MEH3ypupaHu HaOIoJeHnsd. Upe3 Hes ce KOpUrnpa MakCu-
MaJTHO TpaBonoobHara onerka (MIIO) B uHTEpBaINTe, B KOUTO OIEHKATA HA [I'BTHOCTTA
e 3aHUKeHa opaau IeH3ypupaHeTo. OneHKaTa e ChCTOITEHA IPH YCIOBUE 33, ACHMIITOTH-
KU 33 PeJIKN JaHHu (sparse asymptotics), mokaro MITO ue e. PesyrraTure ca mpecraBeHn
B IJIEHAPEH JIOKJIa/] Ha MexktyHaponHarta KoHdepennus CDAM B Munck. B crarusra [14]
e mpeJioykeHo B Mojudmuimpanara onenka Ha Hajgapas-VorcbH jla ce M3moa3BaT sjapa ¢
IPOMEHINBH ThIKUHA. [locTpoeH e aaropuTbM 3a MHTEPAKTHBHO IpadHUUHO H3CJIEIBAHE
Ha pa3JIMYHUTe OleHKU. [[oBeYeTo HelmapaMeTpuIHN TeXHUKU (Bce OIle) He ca BKIYEHH
B CTAHJAPTHUTE CTATUCTHYECKHU MPOTUPpAMHU cucTeMH. ETO 3410 aKTUBHUTE HU3CJICIBAHUS
B 00J1aCTTa Ha HEMapaMeTPUIHOTO OleHsABaHe Ha (PDYHKIUH € CBbP3aHO U C HPAKTHIECKA
peanusanusg Ha aaropurmure. CtaTusTa e Mo mokaHa Ha pegakropure Ha Austrian Journal
of Statistics. B crarusita [15]| e HampaBeHa Bpb3Ka MexKIy WHTEPBATHO IEH3ypPUPAHUTE
JaHHE u pasmuruTe gncia (fuzzy numbers). Peanmnsupan e aqiropurbm 3a HHTEPAKTHBHO
n3ydJaBaHe HAa XUCTOTPAMHHU OINEHKH 110 IeH3YPUPAHH JAHHH.

3. IlpunoxkHO craTucTU4uecko momeaupane — [16, 17, 18, 19, 20, 21, 22].

Pesyararure oT Tasu rpymna craTuu ca CBbP3aHW ChC CTATUCTUYECKU MOJEIN, MPHJIO0-
JKUMHU HAKOM OOJIACTH Ha MeXaHMKATa ¥ HHXKeHepHHTe HayKu. CTaTHHTe MMAT HAy4HO-
HPUIOXKEH XapaKTep M Ca B ChaBTOPCTBO C KOJIETH OT ChOTBeTHHTe obsaactu. CTtarunte
[16, 17, 18] He ca BK/IIOYBAHU B IPEIXOXK AN KOHKYDCH U JIHCEPTAIUH.

B crarugara [17] e u3cjiepano BAUSHUETO HA €MOKCUIHOTO HOKPUTHE HA CTOMAHOOETOH-
HU HIPBTH OT CTOMAHOOETOHHM CTPYKTYPH BbPXY U3JIPbHAKJIMBOCTTA HA BPH3KUTE MEZKILY
berona u apmarypara. [Ipe3 nociaeanure rounu, ca M3BECTHU PeUIA IyOJTUKAIUN, TTOCBE-
TEeHH Ha HapacTBAIaTa HYK/Ia OT ONleHKa Ha C'hIECTBYBAIUTE CTOMAHOOETOHHYN CTPYKTYPH
KOUTO C'h/IbPKAT ITIaBHO OOMKHOBEHW TPHTHU. B aHa/m3a, IpecTaBeH B Ta3W CTATUs, IPeI-
noJiarame, e TOKPUBAHETO € eMOKCHIHA CMOJIA Ha OOMYAHE MPBHTU ChC 3aKATEHO TOKPUTHE
C'b3/1aBa HOBU KOMILJIEKCHU CBOWCTBA HA BPb3KaTa MEK/Ly OeTOHA M CTOMaHaTa. YCTaHOBUX-
Me, Ye Te3U BP'b3KH MOTaT ja ObJarT OIMPOCTEHN W MOJEIUPAHU M0 aHaJI0rud ¢ J1edopMu-
paHu CTOMAaHEeHH NPBTH. 32 Jia Ce OIeHH BIHAHUETO Ha IPAllaBa HOBbPXHOCTHA TEKCTYPATa
IpU ON'bH, pa3lyieaxMe peanutia GpU3ndecKd NapaMeTpu XapaKTepU3upalin BPb3KaTa: OT-
HOCUTEJIHA TPANaBOCT Ha TUJIONITA, CPETHUSIT bI'bJ HA HEPABHOCTUTE U Cpe/iHaTa JebeTnHa
HA NOKPHUTUETO, KAKTO U CTAHIAPTHOTO OTKJIOHEeHWE Ha JjebesimHara Ha nokputue. OneHs-
BAHETO € M3BBbPIIEHO Upe3 aHAJIN3 Ha pa3TeraTesieH TECTOBH JAHHU OT eKCIIePUMEHTAJTHO
u3cjae/BaHe Ha NpodU OT CTOMAHOOETOHHU MPbHTH.

B crarugra [16] e uscienpane BANSHHETO HA TeOMETPHYHHUTE TAPAMETDH Ha KAIKOB
eMUTEP, CHCTOLII ¢€ OT JAOUPHHT OT KaHAJH C TPUBI'bJICH MPOMUT IIPH OCBODOKIABAHETO



Ha Bojara. Ilpum MomenupaHeTo Ha TaK'bB KAIIKOB €MUTED € HU3CJIeIBAHO BIUSHHETO Ha I1a-
paMeTpH KaTo Pa3CTOdHHe MeXKIy 3b0derara, BUCOUMHA HA HA3bOEHOCT, IbI00OYHHATA HA
ﬂa6I/IpI/IHTa u ap. ,HBI/I)KGHI/IGTO Ha BOAHHA IIOTOK € YHUCJICHO CUMYJIHMPaHO B CbOTBETCTBUE
¢ KyOM4eH IeHTPaJIeH Au3aiiH ¢ MOMOINTA Ha CTaHJIAPTHH IPOrpaMu. Upe3 CTaTHCTHIECKH
MO/JTEJT € TIOJIYI€HO, 9€ YBEJINIeHNeTO Ha PA3CTOSHHETO MeZK/Iy 3b0UeTara BJInsie MO3UTUBHO
Ha 0CBOOOXKIaBaHETO HA BogaTa. 110-MaJIKO MO3UTUBHO BINSHIE HMa CbBMECTHOTO BIIUSIHUE
HA PA3CTOAHMETO MEXKIy 3b0deTara W JbJO0YNHATA HA JIADMPHUHTA.

Craruure [20], [21] u [22] ca mocBerenu Ha Mozean OoT 00JACTTa HA IEOTEXHUKATA.
Xapakrepucruunara kpuba nousa-sojga (SWCC) omucsa 3aBUCHMOCTTa MeKJLy BOJHOTO
CbAbpzKaHue B II04YBaTa U XUAPaBJIXMYHOTO HaJldl'aHETO B IIO4YBaTa. I/ISBGCTHI/ITG B JinTEepa-
TypaTa MOJECJN UMaT eMIIMPDHUYCH IIPOU3X0A U Ca IIOAXOAAIIN 3a Pa3/IMYHU BUAOBE ITOYBH.
Mogennre ce orpanmyaBaT 0 TOI00Op Ha mapameTpwdHa (DYHKIINA, OMHUCBAIIA XapaKTe-
pUCTHYHATA KpHUBa. 1bil KATO 3aBHCHMOCTTA € HeJIHeilHa, ONeHKUTe Ha IapaMeTpHTe Ce
MOJIYYaBAT Ype3 HeJIMHeeH perpecuoHeH aHaiu3. B crarusrta [22] ce mpepiara asydaszen
perpecuonen mojen 3a onucane Ha SWCC. Jlomb/JHHTEIHO ce Hpearo/iara, 4e TOIKara
HA CBbP3BaHe HA JBeTe PErPECHOHHH KPUBH € Hem3BecTHA. [IpeIoKeH e aaropuTbM 3a
OllEHSIBaHEe HA TO3U JOMbJIHATEIEH MapaMeThp 3aeHO ¢ MapaMeTPHUTe Ha JIBETe Perpecu-
OHHU ypaBHeHus. B crarusra [21] ce pasmrexga daMuiust OT HEJIUHEHHNT MOJETH, KOUTO
JIONYCKAT JIMHeAPHU3alds M IIO3BOJIABAT IPUJIATAHETO Ha JIMHECH PerpecHOHeH aHAaJIN3 33
OlleHKa Ha HEM3BECTHHUTE mapaMerpu. IlomyaspHuTe MOIeIH OT JUTepaTypaTa Ce BKIIOU-
BaT B Ta3u (pamuang. JImHeapu3anuaTa MO3B0JIABa OIEHKA Ha I'PEIIKaTa Ha, IMPOTHO3UPAHE
Ha II'bpPBOHaAYaJJIHUTE HeJINHEeTHN MozeJ i, Ipu yCJI0OBHE Y€ AdaHHUTE OT BCAKa KOHKPETHA
[I0YBA YIOBJIETBOPABAT PErPeCHOHHHUTE yCI0BHA. 1IpeiozkeHn ca HOBH MOJIEJIN, OMUCBAIIH
SWCC. Mojenurte ca cpaBHeHH ¢ KJacHdeckKuTe Mojead Ha BaH Lemyxren u DpeiyH.
B crarusra [20] e npemnoxken mogen, onucsait SWCC, KOHTO BKIIOUBA XUCTEPE3UCA TPU
JIBaTa Ipoleca Ha U3CyliaBaHe u HaMOKpstHe. MomerbT BKIIIOUBA JIBE€ HE3aBUCUMH IIPOMEH-
JINBHU, HAJATaHe W IbhJ00YNHA HA ypena 3a OTYNTaHe Ha Hajasra€ero. MogeabT mo3BOIsIBa
J1a, ce TPEeJIBUXK 18 BOJTHOTO C'hIbpyKaHNe I CKAHWPAIINTE KPUBU ITPU PA3JIWIHN AbJIA0OUIWH.

Crarusita [19] e oT obsacTTa Ha reOKOCMUYHATA XUIPOAMHAMIKA. B Hest ce oleHsBa 1mo-
JIMTPOIHUS MH/IEKC IPU CIbHUIEB BATHP. lIpeanoxkena e omenka Ha 6a3aTa Ha perpecuoHeH
MOJIeJT 3a JIOTapUTbMa Ha ILTBTHOCTTA Ha IJIa3MaTa M TeMIeparypara. KoamdecTBeHOTO
ompeae/ieHre Ha MOJUTPOIMHUSA IOIXOM € ChCTOM B AedpUHHpaAHEe HA Ta30BO-TUHAMUIHUATE
ypaBHEHHUd 3a 3ala3BaHe Ha eHeprusita Ha MJIynaa, KoeTo BKI0OUYBA DJIyHIHOTO HAJIATAHE,
IJTBTHOCTTA U TOJUTPOIHUSIT WHIEKC 7, KOHTO TpsibBa 1a ce omnpemenn. OONKHOBEHO KOe-
PHUIUEHTHT Y ce OIpe/ieid M0 eKCIEePUMEHTAJHE JaHHH. Y PABHEHUETO € MPUJIOKUMO IIPH
HPEIIOI0KEHNEe, Y€ PasryiekjaMe CI'bCTeH (DJAYUICH eJIeMEeHT WA JOCTATHIHO XOMOI'€H-
Ha ayuaHa moa00.1acT. 3aTOBA MOJUTPOIHUST UHIEKC 7 Ce OIEHsBA 33 BCEKH XOMOTEHEH
ydacTbK Ha OTHOCHTE/JHATA ILJIHTHOCT. MeTobT € IPUJIOZKEH 33 aHaJIM3 HA peasiHu OHJIAlH
JIAHHU, TOJy4IaBaHU OT CI'bTHHUK.

B crarusra [18] ce u3csienBa BINSHHETO HA MEHOTHIA, YCJIOBUATA HA CbXPAHEHHE U JP.



dakTOpH BBPXY KBJHAEMOCTTA U pAacTeyKa Ha KUTHU pacTeHus. CTATUCTUYECKUTE 33/ Ia9N
ca MOPOJIEHN OT M3CJeBaHUATA Ha I'PylNa OT yUueHU reretunu. [Ipuioxken e gucnepcnonen
aHAJIU3 33 HIKOJIKO 3HAYUMU 33/[a91 HA T€HETUIHOTO u3cjeiaBane. B Hsakou or ciaydaunre Oe
HOTBbP/ICHO BIUSHUETO Ha OlNpe/ie/ieHr (DAKTOPHU M3C/IeIBAHN BbPXY HAKOJJIKO TOKA3aTe s
Ha pacrexa (KopeH, ctebso n jip.) Hanpasenn ca cpaBHeHHsI HA KadecTBaTa Ha PaCTEHU,
OTTJIE’KJIAHU TIPM CYXHU YCJOBHS C Te3W Ha KOHTPOJHA Ipyla, KakTo W edeKTa Ha HOBH
reHeTHIHN KOMOWHAIMHN ¢ TO3W HA JUBH POJICTBEHWITN. YCTAHOBEHO €, e pacTerKa Ha Pac-
TEHUATa 3aBUCH OT N'eHOTHUIIA, KAKTO Ce BUXKJA OT BHCOKATA UM CTATUCTUYECKH 3HAYUMOCT
Ha JIBA IVIaBHU e€eKTa U MPH JIBETe U3CJAEJBAHU Py OT pacrenusd. Pa3zmepbr Ha OCHOB-
HUS TeHOTHUIEH e(hbeKT BbpXy NapaMeTpuTe Ha pacTerka 3aBHCH OT MOTEHIIMAJIa Ha BOJIATA,
KOETO Ce TMOTBbPIK/IaBa CTATUCTUYECKN OT aHAJIN3a Ha (PaKTOPHHUTE B3aUMOMIENHCTBUS.

4. Mopenu Ha TecTOBe 3a MOCTHXKeHus — (23|

Kuurara “l3mepuresnn KadecTBa Ha TecTtoBe” 23] e B oGem or 176 crp., cheron
ce or b miaBu ¢ rpacduku u mpuaokenus. [IpenHazHadeHa e IJIaBHO 33 CIENHUAJIUCTH OT
obsacTTa Ha 00pa30BAHMETO, AHTAXKUPAHN ¢ KOHCTPYHPAHETO HA TECTOBE 3 IMOCTUZKEHUS.
Posisra Ha TecToBeTe KaTO MHCTPYMEHT 3a H3MepBaHe Ha IIOCTHKeHHS HaJiara orpeesie-
HU M3MCKBAHUS 38 TIXHOTO KadecTBO. 10Ba Hem30e:KHO BKIIOUBA OIEHKA Ha TOYHOCTTA HA
u3MepBaHe, KOETO OT CBOSI CTPAHA C€ OCHOBABA HA CTATUCTUYICCKHU aHAJM3 HA jaHHu. | pau-
[IHIOHHATA W3MEDPUTE/IHA XaPAKTEPUCTUKA HA TECT — HEroBaTa HaJIeXKHOCT, e JehUHIPAHA
KaTO KOMIIOHEHTa Ha KJIaCHUYCCKHUAd MOJJEJI Ha TeCT. HpeﬂCTaBeHI/I Ca OCHOBHUTE CTaTUCTU-
YecKd ONEHKH Ha HaJexkaHoctTa — ajda na Kponbax, dopmyna na Kynep-Puuapacbn u
np. BaxkHo MsICcTO € oTme/IeHO HA HAJNEeXKIHOCTTA Ha TECTOBE, ChCTaBEHU OT KATO KOMIIO3M-
Usl HA OT HIKOJKO Tecra. V3sicHeHa € posisiTta Ha HAJIeZKIHOCTTA 33 [MOCTUTraHe Ha Kpaii-
HATa TeJT B W3C/AEBAHETO HA TECTOBE — OCHTYPSABAHE HA ZKEJAHA TOYHOCT HA M3MEPBaHe.
Jlpyra ocHOBHA TeMma, MOAPOOHO 3aCT'bIIeHa B KHUTATA, € W3CJIeIBAHETO HA, M3MEPUTETHUTE
KadyecTBa Ha KOMIIOHEHTHTE HA TeCTa, TecToBHTe 3amadu. OcBeH IOMYJApHHUTE MEPKH 34
HAJIeXKIHOCT Ha 3aJa4a, ce TUCKYTHPAT ChbBPEMEHHH MEPKH, OCHOBAHH Ha KOPEJIAIlHOHHH
KOGCbI/HlI/IeHTI/I. B KHUI'aTa Ca BKJIIOYEHU U PEJrlla ITPUJIOZKHU TEeMU KaTO METO/HUKA 3a aHa-
JIN3 Ha y4eOHH TECTOBE, NMPENOPbKU 3a T'hJAKYBaHE HA PE3yJITaTUTe OT IMCHUXOMETPHUYHUS
aHaJM3, OTpejie/isiHe Ha TOJeMUHATA HA W3BAIKATA, OCHTYPSABAIIA KeJTAHATA TOTHOCT HA
OLIEHKHTE Ha IIapaMeTpuTe Ha TecTa W JAp. KHurara craHa HOmyJIgpHA Cpel Ch3AATEJNTe
HA TECTOBE U CHEIUAJIUCTH OT objacTTa. 19 ce u3noa3Ba Karo yuebHO mocobre B HIKOJIKO
MAruCTbPCKH Kypca 10 ICUXOJIOIUs M METOINKA Ha 00yUIeHHeTO MO MaTeMaThKa, (PU3HKa,
ucropusi, ObJArapcKu e3uK U JIp.
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