CTATUCTHUYECKA OIIEHKA HA ITOATI'OTOBKATA 110
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CTPOUTEJICTBO B INTAHUHCKH YCJIOBUSA
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Pe3wome: B cmamusma ca paszenedanu 8bHPOCU, CE8bP3AHU ¢ Memooume 3d
CMAMUCMUYecKka OYeHKA HA NO3HAHUAmMA Nno 0e30nacHocm Ha mpyoa Ha pabomewju 8
obiacmma HA NLMHOMO CMPOUMENCME0 8 NIAHUHCKU Yycioeus. H3zevpuiena e
cmamucmuyecka 00pabomka Ha OAHHU, NOAVYeHU NPU HE3ABUCUM  UHMENeKMYAleH
eKCnepumMeHm (AHKemHo Npoyueane) Ha uyama om pasiudnHume pynu, npeocmaseto 6 [6].
Hznonzean e mooden, ocHosasawy ce Ha NPOBEPKA HA XUNOMe3ume 3a eOHAK8OCH ULl PA3IUYUe
Ha pasnpeoeienusma Ha UYACMUYHUmMe CbEKYNHOCMU, HNOLYYEHU NO pe3yimamume Om
ankemuparemo. Ilpeonodicenu u peanusupanu ca 08a MoOeid, SKIIOYSAW AN2OPUMMU 34
NpPOBEePKA HA XUNOMe3U 30 PABEHCME0 (paziudue) Ha 08e Mamemamuiecku ovaxkeanus. 4pes
MsX ca peutenu 08a OCHOBHU 8UOA 3A0ayU 34 OYEHKA HA NO3HAHUAMA No Oe30NACHU YC08Us.
HA mpyo npu NoMHO-CIMPOUMENHY OeUHOCMU 8 NIAHUHCKU YCI08US, d UMEHHO NPOBEePKA HA
Xunomeszume 3a pageHCmMe0 UlU paziudue Ha napamempume u 3aKOHUmMe Ha pasnpeoeienue
8bPXY OAHHU, NOJYYEHU Cled HEeNnOCPeOCMBeHO AHKeMmUpaHe HA YYacmvyume om 8CSIKA Om
oyeHssanume cpynu (00yueHue) u npogepKa Ha Xunomesume 3a PAGeHCMeo UU pa3iuiue Ha
napamempume U 3aKOHUME HA PA3npeoeieHue 3a CIYYauHu GeluduHu (U36a0Ku) npu
OMCHCMBUE HA ANPUOPHA UHPOPMAYUS 3d USMOYHUKA HA U3XOOHUMeE OaHHU (DA3NO3HABAHE).
Ha 6azama na npeocmagenume 6 cmamusma meopemudHu pa3coHCOeHUs: U NPaAKmuideckd
peanuzayusi Ha paspabomenume MoOOeIU Ca HANPAGeHU KOHCMAMAayuu U u3800U, OMHOCHO
U3BbLPULEHAMA CIMAMUCIMUYECKA OYEeHKA HA NO3HAHUSAMA U NOO20MOBKama Ha pabomewume 8
Ppasenexcoanusi cekmop u cneyugpuurume 0coOeHOCmu Ha NPUNONCeHUe HA NPedslodCeHume
Mmooenu.

Knrouoeu oymu: bezonacnu ycinosus Ha mpyo, npogepka Ha Xunomesu, Kpumepuil Ha
Iuvpcon, pasnpedenenue Ha  CmioObHmM, OUCNEPCUOHHO  OMHOWEHUe,  UYACMUYHU
CbBKYNHOCMU

STATISTICAL ASSESSMENT OF OCCUPATIONAL SAFETY
TRAINING OF WORKERS IN ROAD CONSTRUCTION IN
MOUNTAIN CONDITIONS

Assoc. prof. eng. Aneta Georgieva
Technical University-Varna

Abstract: The article discusses issues related to methods for statistical assessment of
occupational safety knowledge of workers in the field of road construction in mountainous
conditions. Statistical processing of data obtained during an independent intellectual
experiment (survey) of individuals from different groups, presented in [6], was carried out. A
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model was used based on testing the hypotheses of equality or difference of the distributions
of the partial sets obtained from the survey results. Two models were proposed and
implemented, including algorithms for testing hypotheses of equality (difference) of two
mathematical expectations. They have solved two main types of tasks for assessing knowledge
of safe working conditions in road construction activities in mountainous conditions, namely,
testing the hypotheses for equality or difference of the parameters and distribution laws on
data obtained after direct surveying of the sections of each of the assessed groups (training)
and testing the hypotheses for equality or difference of the parameters and distribution laws
for random variables (samples) in the absence of a priori information about the source of the
initial data (recognition). Based on the theoretical considerations presented in the article and
the practical implementation of the developed models, findings and conclusions have been
made regarding the statistical assessment of the knowledge and training of workers in the
sector under consideration and the specific features of the application of the proposed
models.

Keywords: safe working conditions, hypothesis testing, Pearson's test, Student's
distribution, dispersion relation, partial sets

1. O0ma nocraHoBKa

Crparernyeckara pamka Ha EC 3a Oe3omacHoct mpu pabora 2021-2027r. u
nocJieIBaJIaTa s HallMOHATHA TIporpama 3a CUTYPHOCT U 3JipaBe nipu padota (2022-2029r.) [6]
MOCTaBST TMOBHUIICHU M3UCKBAHUS 3a MOI00psBaHE HA MPEBEHIIMATA Ha TPYIAOBUTE 3JIOMOIYKU
U mnpodecroHATHH 3a00NsiBaHWsS B YCJIOBHSTa Ha JUHAMHYHO [POMEHAIATa Ce
MKOHOMHYecka cpena. Cnopen cratuctuyeckute naHHu Ha EBpocrar 3a 2020r. 3a
BB3HUKHAIIM TPYAOBU 3J0MONYKH B MHAyCTpuata 1 HOUW cTpouTencTBoTo € eauH OT Haii-
PUCKOBHUTE OTPAC)IU 110 OTHOLIEHHE Ha Oe3omacHocTTa Ha TpyJa [6]. ToBa ¢ ome mo-ronsiMa
CTETICH C€ OTHACS 33 CTPOUTEIIHUTE JICWHOCTH IO M3TPAXKIaHETO HA MTBTUIIA B IITAHUHCKUTE
palioHu, KbJIETO KbM OOIIUTE PUCKOBH (haKTOPH Ciie/iBa 1a ObJaaT J0OABEHH U CHEIU(UIHUTE
OITACHOCTH, CBBbP3aHH C TCOAMHAMHYHUTE TPABUTAIMOHHH TPOIECH (CBJIAYMINA, CPYTHUIIA U
Ip.), KOUTO MOTaT J1a ce MOSIBAT, KAaKTO MpeIH 3aloyBaHe Ha CTPOMUTEICTBOTO, Taka M IO
BpeMe Ha U3MBIHEHUE HA CTPOUTEITHUTE IEHHOCTH.

Bbpoc OT U3KIIOYUTENHO TOISIMO 3HAYEHUE B TE3U CIOKHU YCIOBHS, ONPEEICHH OT
roJeMUTe OOEMHU Ha CTPOUTEIHHUTE NEHHOCTH TMPH HU3rPaXKIAaHE HAa MHTUIIA U KPATKUTE
CPOKOBE Ha WU3IBIHCHHWE € HaOupaHEeTO Ha J00pe MOATOTBEHHM U KBaTU(HUIPaHU
YOPAaBIISABAIIN U U3IIBIHATEICKH Kajapu. [IpoOiaemMuTe MpOM3THYAIIM OT TE3U MPOTHBOPEUUS
npu100KMBAT KOHKPETEH CMUCHII B CIIETHUTE HampaBieHus: [6]

- HaeMmaHe Ha oOUIM, HeCHEeIHAIN3UPATIN B CTPOUTEIICTBOTO pabOTEH, KOUTO HE ca
MpEMUHAIN TIPe3 3aIbDKUTEIHUTE €Tald Ha o0ydeHue 1Mo Oe30macHU YCIOBUS Ha TPY.
(BYT);

- JIOTlyCKaHEe Ha TMOJU3INBJIHUTEIH C TMO-HUCKAa 3a TO3H BHJA CTPOUTEICTBO
KBaTM(DUKAIMS U C HEOMTUTHU CTPOUTEITHH TEXHHUIIN;

- JWICa Ha CTPOMUTEINEH HAa/[30p Ha BCUYKHU €Talu OT CTPOUTEICTBOTO;

- JMIca Ha CTPOUTENHO OOOpyABaHE M MEXaHW3allMs, HeMpaBWeH MNoA00p Ha
obopynBaneto ¢ mocieauiu 3a bBYT;

- JIOUIO IMJIaHMpaHE Ha CTPOUTENIHATA IUIOIIA/IKa;
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- HecrazBaHe Ha rpaduIUTe 3a JOCTaBKa HA MaTepHajd, HHCKO KadecTBO Ha
MaTepHauTe, HeNpaBWJIHO OopaBeHEe M ymnorpeba Ha MHCTPYMEHTH W MaTepHalnTe Ha
CTpOUTEJIHATA ILJIOLIAMKA;

- TMpPOEKTHAa JOKYMEHTAaIUs ¢ HesicHa creuuduxamnus, paboTHH YEpTEX U C HUCKO
KayecTBO, IPOMEHU U 3a0aBsiHE Ha U3TOTBSIHETO Ha MPOEKTHUTE;

- Jouio npodeCHOHATHO YIIpaBJiIeHUe, HaMeca Ha JAbP)KaBHH, O0JIACTHU U OOIIMHCKHU
Jauna u apyru GopcMaxopHu 0OCTOATEIICTBA.

OT Te3W KOHCTaTallMU C€ OYepTaBaT TPU HAIPABICHHSA, CBBbP3aHU C HHUBOTO Ha
3HAHUSATA W YMEHHATA HA JIMYHUS CBCTaB HA M'BTHO-CTPOUTETHHUTE (UPMHU, MPU KOWUTO
paboronarenuTe BB3MpUeMaT oOydeHueTo mo Oe3omacHu ycioBus Ha Tpyd (BYT) karo
aJIMUHUCTpPATHBHA TEXECT, paboTemmre He pa3OMpaT WIM HE cha3BaT IpaBWiIaTa 3a
0€30I1aCHOCT, KOUTO YeCTO ca Hepa3OupaeMu 3a TAX, MOPaAM HUCKATa UM KBanupukanus,
oOpa3oBanue u coruaneH craryc. Crocodute 3a npugoOuBane Ha 3HaHUS U yMeHus 1o bYT
Ou creBalio J1a ce CBEXKIAT /10 CIEAHUTE U3UCKBAHUS U MIPEABAPUTEIIHA 3HAHUS:

- WsuckBanus 3a mnpodecuonanHa kpanudukamus Ha pabOTEIUTE B MBTHOTO
CTPOUTENICTBO (CTPOUTEIEH TEXHHK, MBTEH CTPOUTEN W MOMOIIHHK IBTEH CTPOUTEN),
nony4ena ype3 Crucremara 3a npodecnoHarHoTo 00pa3oBaHue U 00yUYeHUE, perJaMeHTHpaHa
oT 3aKo0H 3a nmpodecruoHaTHOTO 0Opa3zoBanue u ooyuenue (3[100) [6];

- 3nanus u ymenus 3a BYT Ha KOHKpETHOTO pabOTHO MSCTO, KOMTO TpsOBa 1a
ObJaT MOMYyYSHH IPU MHCTPYKTAXKHUTE TPEIN MOCTHIIBAHETO U B Ipolieca Ha padora;

- JIOmbJIHWUTENHU LEIEHACOYeHNU 3HAHWUS M YMEHHs, MOJy4YeHH Moja Qopmara Ha
,»O0y4YeHHEe Mpe3 ILenus TPYJOB CTax B Ipoleca Ha MHPONBIDKUTEIHO YNpaKHsSBaHE Ha
npodecusra (lifelong learning).

1. B bpxaBaute oOpa3oBarennu wu3uckBanus (JJOUM) 3a mnpugoOuBane Ha
KBaTHUKAIKATA ,,[TBTEH CTPOUTEN " HE ca BKIOUeHH ycioBusita 3a BYT npu crpoutencrtso
Ha MObTUIIA B IUIAHWHCKM paiioHu. B cnucebka Ha EauHHM pe3ynaTaTy OT ydYeHe 3a
npuaoOrBaHe Ha KBamM(UKanusATa ,,CTPOUTEICH TEXHUK € BKIIOYEHO HaIpaBICHHUE
»3IPaBOCIIOBHH M O€30MacHW YCJIOBUS Ha TPYA ', HO KbM HM3HCKBAaHHUTE pE3YJITaTH OT
00y4YeHHETO HE Ce CIIOMEHaBaT OCOOEHOCTUTE HAa CTPOUTEICTBOTO M PUCKOBUTE (PAKTOPU OT
NO0sBa HAa T€OJMHAMMYHM MPOLIECH NMPH CTPOUTEICTBOTO HA MBTHUILIA B IUNIAHMHCKH PallOHU.
3aBBPIIMINTE CIELUUATHOCT ,,TPAHCIIOPTHO CTPOMTENCTBO ¢ oOpa3oBaTesHa KBaTU(H-
Kal[MOHHA CTENeH OakalaBbp M MarucThp NMPHUTEXKaBaT M0-3abJIO0YEHH MO3HAHHUS OTHOCHO
MH)XEHEPHO-T€0JIOKKHUTE XapaKTePUCTHKHU Ha 3eMHaTa OCHOBA U BH3MOXKHUTE M€OJMHAMUYHU
ABJIeHUs, 0e3 Ja ca M3yyaBalIM MOAPOOHO OMACHOCTHUTE 3a pabOTEUIUTEe W MPEBAHTUBHUTE
MEpKH 332 HaMaJIsiBaHe Ha PUCKa MPU OTYUTAHE Ha CIIEU(UIHUTE YCIOBHSI HA CTPOUTEIICTBO B
palioHUTE C TeoAMHAMUYHA OTACHOCT [6].

2. Ilo ce otHacst 10 eheKTUBHOCTTa HA MHCTPYKTAKUTE MpU 3arouBaHe Ha paboTa u
npu  OOCHXKITaHMS M aHAIM3M HAa CEPUO3HU HapyLIIeHWs ca HalpaBeHU CIETHUTE
KoHcTaTanuu|[1]:

- He ca pa3paboTBanu mporpamu 3a NpoBex/JaHe Ha 00y4eHUETO 110 0€30IacHOCT;

- He ca onpenienenn KOHKpeTHH BUOBE O0yUYESHHMS,;

- He e npoBexnano oOydeHue mo 6e30macHU yCIOBHS HA TPy Ha AIBKHOCTHHUTE
JUIa, KOUTO MPOBEXKIAT HHCTPYKTAXKUTE,

- JIunicBaT nucMeHU JaHHU 3a MPOBEIEHU MHCTPYKTAXH;
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- He ca npencraBenn mucMeHN MHCTPYKLIMH 32 0€30MacHO M3MOI3BaHe HA paOOTHOTO
00opyiBaHe;

- He ca moarorBeHn HHCTpyKTaxxu 1no BYT mpu CTpOMUTENCTBO Ha IBTHINA B
BHUCOKOIUJIAHUHCKU PaioHMU;

- He e npenocraBena na pabotemure HeoOxoaumara HHGOpMaIUs 3a pUCKOBETE Ha
paboTHOTO MSICTO.

O6o0maBaiiku Te3W JBa crocoba 3a npujoOuBaHe Ha 3HaHUA M yMmMeHUs mo bYT,
CTHrame [0 M3BOJa, Y€ NPU MNOArOTOBKATAa HA M3IBIHUTEICKHUS U PHKOBOJIEH CHCTaB B
o0iacTTa Ha MBHTHOTO CTPOUTEIICTBO HE C€ pasriexiar creuu(UYHUTe YCIOBUS Ha
CTPOMTEJICTBO MPH HAJIMYME HA T€OJIOKKH T'PaBUTALMOHHU MPOLIECH, KaTO PUCKOBHU (pakTopu
3a 6e30I1acHOCTTa Ha TPYAA.

3. 3Hanust mo Oe30macHU YCIOBUS Ha TpyJa, IOJYyYEeHU dYpe3 ChbyeTaBaHE Ha
CPaBHHUTETHO J00po 0a30BO CHENMATU3UPAHO OOpa30BaHUE MO TECOJWHAMUYHHM TPOIECH C
YMEHHS [0 OXpaHa Ha TpyJa, yCBOEHU Ha 6a3aTa Ha COOCTBEH OMUT M OPraHU3UpaHu POopMU
Ha oOydeHue (IOTOJIKOBA, TOKOJIKOTO T€ CHIIECTBYBAT) MPHU MPOIBIDKUTEIHO YIPAKHIBAHE
Ha npodecusTa. TakaBa ¢opma Ha oOydeHue OM TpsAOBaAJIO J1a MOYMBA HA MPOIBIKUTEICH
TPYAOB CTaX W HOBA, HETIPEKHCHATO Pa3BHBAIlla CE CHCTEMA OT ITPaBHJIA.

B ThpceneTo Ha mbTHIIA 32 TOJOOpsBaHE HA CHCTEMATa 32 OCHTYpsiBaHEe Ha O€30MacHU
YCIIOBHS Ha TPyZa CH 3a/laBaMe BBIIPOCa 3a IOCTaThUHOCT Ha TakKa NpeAcTaBeHUuTe PopMH Ha
obOydenne. OTroBOp Ha TE3W BBIIPOCH MOXKE Ja OBJIe HAMEPEH CJIe]] CTAaTUCTUYIeCKa 00padoTKa
Ha JIaHHM, TOJIyYe€HH B Ipolieca Ha HE3aBUCUM HHTEJIEKTyaJleH eKCIEepHUMEHT, T.e. 4upe3
aHKeTHpaHe Ha JIUIaTa OT Pa3IMYHUTE Py, IPEACTaBeHO B [6].

B ankeTrHOTO mpoyuBaHe ca BKIOYeHH Mo 10 mpeacTaBUTENN HA PHKOBOAHUS U
U3IIBJIHUTEIICKU ChCTaB OT 14 ¢GUpMH, aHTaXKUPAHU C BUCOKOINIAHMHCKO MBTHO CTPOUTENICTBO
(140 mymm). AHKeTHpaHUTE ca TIOMOJIEHU Ja U3pa3siT MHEHHUsATa CH C ,J1a" WiH ,,He* Ha 86
BBIIPOCA, UMAIU OTHOIIICHHE KbM To3HaBaHeTo Ha BYT, pasnpenenenu B 18 rpynu: obiia
OlICHKa Ha TPOM3BOJCTBEHHUS PHUCK, MpaBHja 3a Oe3omacHa paboTa, OpraHM3alnus H
NPOBEXKJAaHE Ha WHCTPYKTAXKHUTE, KBATU(UKAIMS HA BOJAYNTE HA IBTHO-CTPOUTEITHHUTE
MaIlliHU, OCUTYpPsIBaHE C MPENa3HU CPEACTBA U CHEeLUATU3UPaHO 00JIEKI0, OpraHu3anms Ha
Oe3omacHa paboTa ¢ OCHOBHHUTE BMJOBE TEXHMKa (OCEM pas3jIMYHU BHJA), EIEKTPo-
o03aBex/1aHe, CUTHATM3AIUs U CXeMa Ha TepUTOpHAIHA CTPYKTypa Ha paboTHATa IUIOLIA/IKa,
0€e30IacHOCT Ha paboTa MPH Pa3InYHU YCIOBUSA-U3KOMH, HACUTIU U paboTa Ha BUCOYHHA.

BBIpocHUKBT 32 aHKeTHUpaHe MO 0e30MacHOCT OTroBaps Ha u3uckBaHusATa Ha EC 3a
ankeTHu npoyuBanus o bYT [6], kaTo BbIpocuTe ca 3a7a/ieHu Taka, 4e BCEKH MOJIOKUTETIEH
OTroBOp (/1a) Aa MoKa3Ba MMO3HABaHE WM JKETaHME 3a Cla3BaHEe Ha yCIOBUsTA 3a O€30MacCHOCT
Ha TpyJa.

[Ipu 06paboTka Ha TaHHUTE € HAIIPABEHO pa3/eiisiHe Ha aHKeTHpaHuUTe Ha Oa3zara Ha
JUYHATa MM CaMOOIIeHKa Ha JBe rpynu mo 70 yoBeka cropes TeXHHs oOpa3oBaTeleH,
COLIMAJIEH M MTPOU3BOJICTBEH CTATyC Ha JIBE IPYIIH;

X - paboremu B o61acTTa Ha MBTHOTO CTPOUTENCTBO HaJ 10 roIuHU ChC CPAaBHUTEITHO
no6pa 6a3oBa npodecnoHa Ha MOATrOTOBKA MO CIEUAIHOCTTA U C JIMUYEH OIUT 32 YCIOBHATA
Ha Oe3omacHa paborta. JlaHHUTE OT Ta3u Tpymna, HapedeHa ,,KOHTpOIHA OW TpsOBano 1a
OTIpE/IeNIAT, ChIVIACHO TEPMHUHOJIOTHATA Ha H3CIE[BaHE Ha ONepaluuTe, Taka HapedyeHara
€TaJIOHHA ChBKYIHOCT (KOHTPOJIHU JJAHHH ).
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Y - VYyacTHHIMTE B IBTHO-CTPOMTENHHS IMpOIeC, MOCTHIWIM Ha pabora ciex
npe/CTaBsHe Ha HEOOXOAMMHUTE TOKYMEHTH W TNPEMHHAIM Ipe3 3aJbJDKUTENICH o0l U
CHeUMATU3UpaH MHCTPYKTAX € TpyAoB cTax mox 10 romunu. [lanute oT Tasu rpyma,
HapeyeHa ,,eKCIiepUMEeHTaIHa ca 0O0EKT Ha CpaBHEHHUE C €TAJIOHHUTE U Ha pa3lo3HaBaHE U
MPOrHO3MpaHe Ha OBAEHIOTO UM pa3BUTHE BbB UpMara ciiel] IeJIEHACOUEHO MPOIbIIKABAILO
oOydeHwue.

Ocnosna me3a: Jlocmamvuno yciogue 3a CHA36AHeMO HA USUCKBAHUAMA 3d
bezonacnocm Ha mpyoa ca: 6xodaujume OOKYMEHMU, 3A0BANCUMETHUAM UHCMPYKMAXC U
VMeHusma, npudooumu no peme Ha mpyoos Cmasjic ¢ npoovixicumenrHocm Hao 10 2oounu.

B ThpceneTo Ha scHa U yOequTeIHa KOJMYECTBEHA OI[CHKa Ha Taka MOCTaBeHaTa Te3a
e W3MOJI3BAME MOJIEN, OCHOBAaBalll C€ HA NPOBEpKAa Ha XHIIOTE3UTE 33 €JHAKBOCT WIIH
pa3nuumne Ha pa3NpeAeTeHUATa Ha YaCTHYHHUTE CHBKYITHOCTH, MOIYYEHHU 10 PE3YITATUTE OT
poBeeHOTO aHKeTupaHe. ChoOpaKeHUsITa HU 32 MIPUEMaHe Ha TO3H MOAXO0J MPOU3TUYAT OT
CJIETHOTO.

B teopusta Ha mpHemaHe Ha pelIeHUs CTAaTHCTUYECKaTa XWIIOTe3a MpPECTaBIIsIBa
MPOCTO MOTBBPXKACHUE HA €IHO WIH APYTrO CBOMCTBO Ha Pa3MpeesIeHHETO Ha M3ClieBaHaTa
cllydaiiHa BeIMYMHA, a METOABT, KOWTO C€ U3IOJ3Ba 3a B3E€MaHE Ha pEIICHHS 3a
CHpaBeNIMBOCTTa HA Ta3W XUIOTE3a C€ Hapuya MpoBepka Ha xumore3d. IlpoBepkara Ha

CTaTUCTHYECKA XUIIOTE3a CE OCHOBAaBa HA MPUHITUIIA, Y€ MAJIKO BEPOSITHOTO CHOUTHE CE CMsATA
NPAaKTUYECKH 32 HEBB3MOXKHO, a CHOMTHETO C BEPOSITHOCT ONM3Ka J0 €IWHHIA Ce MpHeMa
IIPAKTUYECKH 3a JOCTOBEPHO [1].

Te3su oOmM pascexaeHHs ca JOCTaThbYHM 3a U3IMOJ3BaHE HAa METOJIUTE Ha
CTaTUCTHYECKA IMpOBEpKa Ha XMIIOTE€3M KaTO JIOCTaThYHO JIOCTOBEpHM M JaBally 1o0pa
OCHOBa 3a IpHEMaHe HAa KOHKPETHM YMpaBISBALM aJTEpHATHBH, Oe3 Ja HU3KIYBaMe
BB3MOKHOCTUTE M Ha JPYTd TOAXOJM — HANpUMep TaKWBa KaTO KOPENAI[MOHEH WIIN
JTUCKpUMHHAHTEH aHau3 [3].

2. Moaes 3a J0Ka3BaHe Ha OCHOBHATA Te3a 3a JOCTATHYHOCT HA ANPHOPHHUTE
YCJIOBHSI 32 0€30MaCHOCT HA TPY/Aa NPH IMbTHO CTPOUTEJICTBO B IVIAHUHCKHU YCJIOBUS

OOma cxeMa Ha MoOJea.

Karo cnenBame OCHOBHHTE TOJIOXKEHHS Ha CTATUCTHYECKATa TEOPHs 3a MPOBEpKa Ha
XHUIIOTE3H [2] ¥ CMHCBJIa Ha OCHOBHATa Te3a, (popMysimpaMe Hail-00I0 HyJeBaTa XHIIOTe3a

TaKa:

Hy : Anpuopuute ycrnoBus 3a mpuemMaHe Ha pa0doTa (JUYHU JOKYMEHTH, BXOISII]
MHCTPYKTaX M JIMYEH TPYAOB CTaX) ca JOCTaThYHHU yCIIOBHS 3a CIIa3BaHETO HA M3MCKBAaHUATA
3a 0€30IMacCHOCT Ha TPYy/a.

AnTepHaTMBHATa XUIIOTE3A €:

H, = H; : AnpuopHute ycioBUs 3a MpHEMaHe Ha paboTa He ca JOCTaThUHU U €
HEO00XO0IMMO MPOBEKIAHETO HA CHEIUAIM3UPAHO MPOIbJDKaBaiio odyuenue mo bYT ¢ HoBu
MPaKTUYECKHU U TUJAKTUYECKH METOIH.

B enna mo-konkpeTHa Qopma ¢ OTYMTaHE Ha JIB€ CTATUCTHYECKH CHBKYIHOCTU
(ciopes; OTTOBOPHUTE HA aHKETUPAHUTE C ,,a° U ,,HE ), MPUEMaHETO Ha HyJIeBaTa XHIOTe3a
03Ha4YaBa WACHTUYHOCT WJIM OJU30CT HA 3aKOHHUTE M MapaMeTpUTe Ha paslpeleieHHe Ha
CpaBHSIBAaHUTE U3BAJKH, a aJTepHaTHUBHATa XWIIOTe3a C€ MpHEeMa, aKO 3aKOHUTE U
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apaMeTpuTe Ha pas3lpeesieHusATa ca ChIIECTBEHO pasziuyaBaliy ce. B enna owmie mno-
KOHKpeTHa (popmMa cBexkaaMe 3a7adaTa 3a CbCTaBIHETO Ha MOJIENa J0 CISIHUTE MPOLEAYPH:

e [I[puemane Ha IpoLeqypu 3a PaBEHCTBO HAa IapaMETpPUTE Ha PA3NpPE]EIICHUsATa Ha
CPaBHSIBAaHUTE CHBKYITHOCTH.

- [IpoBepka Ha xumoTe3aTa 3a PABEHCTBO HA MAaTEMAaTHYECKUTE OYAKBAHMS HA JIBETE
CHBKYITHOCTH.

- [IpoBepka Ha XWIIOTEe3aTa 3a PABEHCTBO HA JHCIIEPCHHUTE HA JIBETE CHBKYITHOCTHU
(axo € HE0OX0IUMO)

e[IpoBepka Ha XHUIIOTE3W 3a 3aKOHHTE Ha paslpe/elieHHe Ha CTaTUCTUYECKUTE
CHBKYITHOCTH.

- VYcraHOBABaHE Ha 3aKOHA Ha paslpelelicHHe Ha WH3CIeqBaHaTa ClydaiiHa
BEJIMYMHA Bb3 OCHOBA HA CTATHUCTMYECKU JIaHHU MpPH M3JAUraHe Ha HsAKakBa xumnoreza H, 3a
TOBA pasnpeaeneHue (HampuMep HOPMAIIHO), aKO TOBA € HEOOXOAUMO.

- IlpoBepka Ha xumoresa 3a €IHOPOJHOCT HA JBE pasmpeiesieHus, OTTOBAPSIIA Ha
EMITUPUYHUTE CTATUCTUICCKH ChBKYITHOCTH OT JIBETE TPYIIH.

B cnenBamms TEKCT ce pas3riexaaT TEOPETUYHUTE MOJEIM 3a NpUEMaHe Ha Taka
bopMyTUpaHUTE XUITOTE3HU.

2.1. IlpoBepka Ha XMIIOTE3W 3a PABEHCTBO Ha MapaMeTpPUTE Ha pas3lpelieleHHE Ha
CpaBHSIBAaHUTE ChbBKYITHOCTH
2.1.1. AaroputrsM 3a TpOBEpPKa Ha XHUIOTE3HW 32 PABEHCTBO (pa3inuue) Ha JBE
MaTE€MaTUYeCKH OYaKBaHUs
1) OGnact Ha MpUIIOKEHHE
[lenTa Ha mpoBepKaTa Ha XUITOTE3U € PEIIABAHE HA €/IHA OT CJICIHUTE 3a/1a4u:
a) J1a ce TpOBEpH, pas3inyaBaT JHU CE€ CPEJHUTE CTOMHOCTH Ha JIB€ CIydalHU
BEITUYNHU;
0) J1a ce MpOBEPH, 1A CPEeIHATA CTOMHOCT Ha €IHaTa OT JIBETE CIyYallHU BEJIMUYUHU
€ IO-ToJIsIMa OT CPeIHAaTa CTOMHOCT Ha JIpyTrara;
B) Jla ce MpOBEepH, pa3inyuaBaT U C€ CPEJAHUTE CTOMHOCTM Ha IMOBEYE OT JIBE
(HampuMep TpH) CIIyYailiHU BEJTMYHHU.
2) Jlanuu
CpaBHABAT Ce€ JIB€ M3BAJKH, B3€TH CHOTBETHO OT T'€HEPAIHUTE CHBKYMHOCTH X, Y C
obemu ni, na .
3) Ilpennonosxenus npu GopMmynrpaHe Ha KPUTEPUHUTE U XUIIOTE3H 3a IMPOBEPKA
a) X, Y ca ciayyailHM BeJIMYMHU C TeHEPaIHH CHBKYIHOCTH, pa3IpeleieHH IIO0
HOpPMAJIEH 3aKOH.
0) HabmroieHusita OT CpaBHSIBAHUTE U3BAIKH Ca HE3aBHCHUMU.

B) I[I/ICHepCI/II/ITC o] 2, 0?2 2 Ha HM3BAaJKUTC MOrar naa 6’BI[aT HN3BCCTHU HJIM Hda CC

ONPEJIENAT eKCIIEPUMEHTAIIHO TEXHUTE OLEHKH S; 2, 52 2 . B 3aBUCHMOCT OT TOBa C€ TOTyYaBar
pa3JIMYHU TIPaBHJIA 33 IPOBEPKA HA XUIIOTE3UTE.

B KOHKpeTHOTO H3CIIe[BaHE MOPAAN MAaJKUTE 00EMH Ha W3BAJKHTE IIe pabOTUM TIO
TpoleaypaTa 3a NpoBepKa HA XUIOTE3H IpH HEM3BECTHH aucnepcuu o; 2. OTGensssame, ye
aKO CpaBHSIBAaHWUTE HW3BAJKU UMaT rojisiMm odem (n; > 30), pasnpenciieHHeTo Ha CPEIHUTE

apUTMETUYHH X, ) C€ CTPEMH KbM HOPMAIHOTO, HE3aBHUCHUMO OT pa3MpeleieHHeTO Ha
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ClIyyallHUTE BEJIMYMHU X, ), KOETO C€ OO0sCHsABA C IEHTpajiHaTa IpaHuyHa Teopema [1, 2].
[Topanu TOBa ONMUCBAaHMAT KPUTEpPUA MOXKe Ja ObJe H3MOJA3BaH M 33 IPOM3BOIHO
pasnpeaeneHn CIlydaifHi BEJTMYUHH [IPH TOJIEMU 00eMH Ha U3BAJIKHTE.

AKO mpu cpaBHSIBaHE Ha JiBa KJlaca C€ O3HAYU C (| MATEeMaTUYECKOTO OYaKBaHE Ha
cllyJaifHaTa BelIMYMHA X, a C Y2 - MAaTEeMaTUYECKOTO OYaKBaHE Ha Y ca Bb3MOXKHH CJIEIHUTE
XUIOTE3U:

a) nByctpaneH kpurepuii: Ho: ur = w2 ; Hi: w1 # wo;

0) eqnoctpanen kpurepuid: Ho: pr < w2 5 Hi ui > po;

B) eqHocTpanel kputepuil: Ho: pur > uo s Hi: ur < uo.

EnnocTtpanen KpuTepuil ce H3MO0Jd3BA, KOTaTo I0 HSIKAKBU CBOOPaXEHHS HMa
OCHOBAHHME JIa C€ CMSTA, Y€ JIBETC MAaTEeMaTHUYECKH OYaKBAHUS Ca IIEHTPOBE HA JBE PA3INYHU
pasnpeseneHusi, KaKbBTO € Pa3TIICKIAHUAT TYK CIIydaid.

2.1.1.1. Ilpouenypa (anropuTbM) 3a NpPOBEpKAa Ha XUIIOTE3UTE 3a PABEHCTBO Ha
MaTeMaTHYECKUTE OYaKBAaHUS NPU MaJKd OOEeMH Ha U3BAJKUTE C HEM3BECTHU IUCIIEPCUU
0'12: 0?2 2.

To3n ciydail ce cpemia, KOraro ABETE W3BAaJKU Ca IOJIYYEHU IIPU €JHU U ChLIU
ycaoBusl Ha paboTa. AKO CBIIECTBYBa KoyIeOaHHE OTHOCHO PAaBEHCTBOTO HA IMCIEPCHUTE,
TpsOBa peABapUTEITHO J1a C€ IIPOBEPU XUIIOTE3aTa 3a PABEHCTBO Ha JUCIIEPCHUTE.

[Ipu npenmnosnoxeHue 3a PaBEHCTBO HA JUCIEPCUUTE MPOBEPKATa CE€ M3BbPLIBA IO
cleHara npoueaypa:

e 3uuncisaBar ce OLCHKUTC HA MATEMATHUYCCKUTEC OUYaKBaHU A
-1 nq X — 1 n,
X = n, 2i=1xi s Y= n, Zi:lyi (1)
U JUCIICPCHUUTE!

2 _ 1 n 2 . 2 _
S1 —nl_lZiil(xi—x) s S22 =

1
ny,—1

2,00 —9)? 2

L4 HpeCMHTa CC HOPMHUPAHOTO Pa3CTOAHNUEC MCIKAY Pa3IIPEACIICHUATA:

(x-y) nyny(ny+n,—2) 3
n{+n ( )
/(n1—1)5%+(n2—1)522 e

HOKaSaHO €, U€ aKO € BdApHA HYyJICBaTa XUIIOTE3a, BEJIMYMHATA T nma pasnpeaciICHue

T =

Ha CTIONBHT C V =11 + n2 — 2 CTEIIEHH Ha CBOOO1A.
Ot Tabmuuurte Ha pasmpenenennero Ha CtiogbHT (Tabm.4, Ilpunoxenue [1]) ce

a o v
otuuTta t (v, E) 3a IByCTpaHEH KPUTEPHUl WiH ¢ (V, o) — 32 €THOCTPAHEH KPUTEPHIA.

L4 HpOBCpKa Ha XUIIOTC3UTC CC U3BBPIIBA IO CJICAHUTE IIpaBUIa:

a) JBYCTpaHEH KpUTEpUi: HyleBaTa Xumore3a (u1 = p2) HE C€ OTXBBPISA, aKo

IT| <t (v, %) U ce OTXBBIIA (IpHeMa ce anrtepHatuBHarta (u1 # u2)), ako |T| = t (v, %),

0) emTHOCTpaHEH KpUTEepUi Mpu HyJieBa xumote3a Ho: w1 < u» (v ¢ antepHatuBHa Hi:
1> u2) He ce otxBupis, ako T < t(v,a). Ako T> t(v, ). HyneBara xumnoresa ce OTXBBPIIS
U ce MpueMa anTepHaTuBHaTa Hi: w1 > uo;
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B) €JHOCTPAHEH KpUTEpHUM mpu HyleBa xunore3a Ho: p1 > u2 (¢ anrepHaTuBHA Hi:
W1<u2) HE ce oTxBBpisL, ako 7' > —t(v, @). B nporusen ciyuaii, ako 7 < —t(v, @) Hynesara
XMIIOTE3a C€ OTXBBPJIA U Ce MPUeMa aJITepHAaTHBHATA.

2

2.1.1.2. Jlucniepcunte ¢; > ¥ 02 > ca HEM3BECTHU U He ca PaBHHU (o] > # 02 2).

2, 522 10 hopmymnute (1) u (2).

e H3uncnaBarce x, y U S;
e l3uuncnsBa ce BeJIMUMHATA!
2 2
N S
21,22
niy nz

4)

Ta3u BennunHa nMa pasnpezaeneHue Ha CTIOOBHT ¢ Opoil Ha CTeneHuTe Ha cBOOOa:

s, 5.2
Gt
V=—0—2—-=2 (5)

2 2
(ilﬂ (i&ﬂ
ni na

ni+1 np+1

Ot Tabmuuute Ha paznpeneneHuero Ha CrioabHT (Tabn.4, I[Ipunoxenue [1],) ce
otuurta t (v, %) 3a IByCTpaHEH KPUTEPHUl uiu ¢ (v, a) — 32 €THOCTPAHEH KPUTEPHIA.

e [IpoBepkara Ha XMIIOTE3UTE CE€ U3BBPILBA IO ChIIUTE MpaBwia, kakTo B T.2.1.1.1 no
cToWHOCTH Ha T' U v, u3uucienu no gopmynu (4) u (5).

2.1.2. AnropuThM 3a MPOBEPKA HA XUIOTE3H 33 PABEHCTBO Ha JIBE TUCIIEPCUU
1) ObnacT Ha mpUIIOKEHNE
Te3u 3amaun ce GopMynupaT, KOraro € HeoOXOMMO J1a Ce CPaBHSBAT JIBE METOIUKH
Ha W3CJIe/IBaHE WM BIMSHHUETO HAa PA3JIMYHUTE YCIOBHS NpPU EKCIIEPUMEHTHUpPAHE, WIH B
CTAaTHCTUYECKUS KOHTPOJ Ha KayecTBOTO WJIM 3a I[POBEpsSBaHE Ha YCIOBUATA 34
MPUIOKUMOCT Ha JAPYTH KPUTEPUHU 3a MPOBEpKA HA XWUIOTE3W (HAmpuUMep IpH MpOoBEpKa Ha
XUMOTe3aTa 3a PaBEHCTBO Ha JBE MaTEeMaTHUYeCKH OYaKBAaHUS MOXE Ja Ce HaJOXKHU
MpeBapUTENHO JIa Ce MMPOBEPH, ajH IUCIIEPCUNUTE HA JIBETE CIIy4aliHU BEJIMYMHU Ca PABHU).
2) Hanuu
CpaBHsiBaT ce IBe W3BAJKH, B3€TH CHOTBETHO OT T€HEPATHHUTE CHBKYIMHOCTH X H Y.
[Ipenmonara ce, 4e n3BagKaTa OT TeHEpajJHaTa CHBKYITHOCT X € ¢ 00eM 711 HaOIOeHNUs, T.€.
{X}: x1, x2, ....., Xn, @ M3BAJIKATa OT T€HEpAIHATA CHBKYMHOCT Y € ¢ ny HaOmoAeHus, {1} y1,
V2, weeees Vs
3) IlpennomnosxeHus: U XUMIOTE3U
e Xwu Y cacnydyallHU BEIMYUHU, pA3peIe]ICHH 110 HOPMAaJIeH 3aKOH.

L4 Ha6J'IIOIleHI/I${Ta OT ABECTC N3BaJAKH Ca HC3aBHUCHUMU.

2 2

AKO CBC 0/° ce O3Hayu JHWCIIepCUsATa Ha CllydaiiHaTa BeanduHa X U CbC 02° —
JqUcriepcusTa Ha Y, ca Bb3MOXKHH CJI€IHUTE XUIIOTE3H:
a) nByctpanen kputepuii: Ho: ;2 =022 ;Hi: 012+ 02 %
6) ennoctpanen kputepuii: Ho: 0,2 <022 ;Hiz 012> 02 %

B) enHoctpanen kputepuit: Ho: 0,2 > 022, Hi: 012 <022
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4) Ilpouenypa 3a nposepka. Kpurepuit na Guiiep
B Hauanoro me KOMEHTHpame HSIKOM OCOOCHOCTH Ha KpPHUTEpHUs 3a MpPOBEpKa Ha
XHUIOTEe3aTa 32 PABEHCTBO HA JBE MUCIEPCHH, KOUTO JaBaT B3MOXKHOCT JIBETE €IHOCTPAHHU
XHUIOTE3HU J]a ce MPOBEPSBAT JIECHO UPE3 €IHO U ChIIO MPABUIIO.
B ocHoBaTta Ha mpolegypaTta 3a NMpoBepKa Ha XMIIOTE3W € 3aJI0KEH KPUTEpUSAT Ha
®duiep, npeioxked npe3 1938 r. [5, 10]

AKo cBC S 2 CC O3HA4YM OLICHKaTa Ha JUCIIEPpCHUATA O/ 2, a CbC $2 2 OL€HKara Ha

JUCTIEPCHATAa 02 2, KaTo s;> > s2° € J0KAa3aHo, 4e OTHONIEHHETO Ha JBETE OLEHKH HMa
pasnpenenenue Ha Puimep coTBETHO ¢ v; =n1 — | M v2=ny— 1 cTenenu Ha cBo6oa. Topa

2> 5,%. JIByCTpaHHUSAT

TBBP/IEHUE € B CHJIA, KO C §;° CME O3HAYMJIH MO-TOJISIMATa UCIIEPCHS S
KpUTEpHUI 3a IPOBEpPKaA Ha XuIoresara (a) e:
1 s? a
< 2<F($mv), ©)
Flgvave) 53 ?

2

S
KbIACTO S_é - JUCIICPCHUOHHO OTHOLICHHUC.
2

HuBata Ha 3HAaYMMOCT o ca u30paHM B TaONMIMTE Ha pa3npenerncHue Ha Dwuimep
paBuau Ha 0,05 wim 0,01 (Tab6in.5, Tadn.6 ot [1]). OT Te3u Tabauiu ce BIXK/a, Y€ 32 Te3U HUBA
Ha 3HAYMMOCT TIPY TIPOU3BOJICH OpO¥ CTEIeHN Ha CBO0O1a € H3ITBJIHCHO YCIIOBUETO:

F(%,vl,vz) >1

CrnenoBarenHO aKo B UACIUTENS HA JUCIEPCHOHHOTO OTHOIIEHNE BUHATU CE TIOCTaBs
Mo-rojisiMaTa OT JBETE OIEHKU (Hampumep s;° > s;%), NsABaTa CTpaHa Ha HEPaBeHCTBOTO (6)

BUHAru C¢ M3IbJIHABA, IOPAaU KOCTO HC € HYKHO Jia CC IIPOBEPABA. Tosa O3Ha4aBa, Y€ TPUTC
ClIy4as c€ CBCXKAaT N0 MMPOBEPKA HA €JHA XUIIOTE3a:

Ho:0:2=02%2 u Hizo/2> 027 (7

5) AnropuThbM 3a poBepKa Ha XUIOTE3U
e 13uncisBar ce OLEHKUTE:
- Ha MaTeMaTUYECKUTE OYaKBAHUS

_ 1 «n — 1 on
x=n—12i=11xi > y:n_22i=21yi
- Ha JIUCTIEPCHUTE
—_1 yn 52 . —_1 yn )2
st= (-0 R DN G/l

e ChcTaBs ce AUCTIICPCUOHHOTO OTHOUICHUC!

F=3,
KaToO B YHCJIMTENs CE MOCTaBs MO-TOJIIMaTa OT JIBETE OLCHKHU (B Ciydas MpejroJiarame, ue
ToBa € 5/°).

e M3uncnsBa ce OpoAT Ha CTENEHWTE Ha CBOOOJA 3a 4HCIUTENs v; = np — | U 3a

3HaMeHartensd vy=ny—1. HpI/I 3aJaaCHO HUBO HAa 3HAYUMOCT O OT T8.6HI/II_[I/IT€ Ha pa3npcaciICHUC
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Ha Oumiep (Tabi.5, 1a61.6 Ha [1]) ce oTunta F (@, vy, V,).
e [IpoBepka
Axo F < F(a,vy,v,) Hyneara xumnotesa, Ho: 6, 2 = 02 2 He ce OTXBBpIIL.
Axo F > F(a,vq,v,) HylleBaTa XWIIOTE3a CE OTXBBPJIA, a Ce MNpHeMa alTepHaTHBHATA
Hi:0:%2> 022

2.2. IlpoBepka Ha XUIOTE3U 32 3aKOHUTE Ha pa3Ipe/ieieHIe

[IpencraBeHuTe B NPEIXOAHOTO M3JIOKEHME METOAM W MOAXOAM 32 B3E€MaHE Ha
CTAaTUCTHYECKH pELICHMs C€ OCHOBaBaxa Ha 3alla3BaHETO Ha BMJA Ha 3aKOHAa Ha
pasnpenereHHe Ha M3y4YaBaHUTE CiydyailHU sBIeHHUA. B JelcTBUTENTHOCT BHUIBT Ha
pasnpeneeHUeTo Ha JaJIeHO CIIy4ailHO SIBJIEHHE € XMIIOTETUYEH MOJel, KOWTO He BHHAru
Moe /1a ObJie JOCTaThYHO yOeaUTeIHO 000CHOBAH 110 TeopeTHdeH IbT. OO0CHOBABaHETO Ha
€IMH WM JpYyT MOJEI MOE Jla CTaHe CaMO Bb3 OCHOBA HAa PE3yJTAaTUTE OT IPAKTUKATA, T.C.

M0 JAHHUTC OT YaCTHUYHUTC CbBKYIIHOCTH, C KOUTO U3CJIICAOBATCIIAT pasIiojiara.

2.2.1. Kpurepuii 5’ Ha IIubpCchH 32 yCTaHOBABAHETO HA 3aKOHA HA PasnpeieicHHe
VYcTaHOBsIBAHETO Ha 3aKOHA Ha paslpeiesieHHe Ha ciyvaiiHata BeiauuuHa X Bb3
OCHOBA Ha CTaTUCTMYECKUTE JIaHHHU C€ ChCTOM B TOBA, Y€ U3CJIEJOBATENIAT M3/IUIa HIKaKBa
xunoTe3a, Hyp 3a BuAga Ha ToBa pasnpeneneHue. dopmynupaHeTro Ha xunoresara Hy
OOMKHOBEHO CE€ OCHOBaBa Ha OIPEJEJICHU TEOPETHUYHU MOCTAHOBKHM, HAa ONUTA U Ha HIKaKBa
npeBapuTeNiHa eKcriepuMeHTanHa nHdopmarus. [Ipu n3BeCTHU €KCIIEPUMEHTAHU JTaHHHU U
npuera QyHKUUS (WK IUTBTHOCT WJIM XUCTOIpaMa) Ha paslpesielieHHe ce ThpCHU OTTOBOp Ha
BBIIPOCA 32 CHIVIACYBAHETO HA TEOPETUYHOTO M CTATUCTHUECKOTO pasmpeneieHue [7].
[Ipenmnonarame, ye CTaTUCTUYECKOTO pasmpezesieHue Ha Qur.l e ampoKCUMHpaHO ¢
TEOPETUYHATA 3aBUCUMOCT f(Xx), KaTo pa3JIMKUTE MEXKIY JIBETE paslpeaesieHUs HEe Morar Ja
Obaat n30sATHATH.

I J &)

Y

N
N

®ur. 1

IlocTtaBd ce BBIOPOCHT, Jdanu TE3U pa3IU4usl C€a MPUYUHEHH OT CIy4YalHH
00CTOSITENICTBA, CBbP3aHU C OIpaHUYEHHs] 00eM Ha HAOIIOJEHUSATa UM T€ ca MPUYUHEHH OT
TOBa, Y€ TEOPETHUYHATA 3aBHUCHMOCT HE € MOJAXOJSIA 3a M3IVIAKJIAHE HAa CTaTUCTUYECKOTO
pasnpenenenue. OTroBop Ha TO3M BBIPOC MOXe Ja OBbJe HaMEpeH ¢ IOMOINTa Ha
CTAaTUCTUKATA, U3BECTHA KaTO KPUTEPUN HA CBIVIACUE, KOMTO CIIy’KM 3a OLICHKA Ha CTEIECHTA
Ha CbOTBETCTBUE MEXKIY M3UIHATATA XUIOTE3a [y U CTATUCTUYECKUTE NaHHU [7].
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3a mpueMaHeTo WM OTXBBPJIIHETO Ha XuIoTe3aTta Hy ce pasriexnaa BennuuHara U,
ompezenslia CTENEHTa HAa pa3Myhe MEXJIy TEOPEeTMYHOTO U  MaTeMaTU4eCKOTO
pasnpezaeneHue. Ts e caydyaiiHa BEJIMYMHA, YUHUTO 3aKOH HA Pa3NpeICICHUE 3aBUCH OT 3aKOHA
Ha pa3npeziesieHne Ha ciiydaiiHaTa BeJlnuyuHa X u oT Opost Ha onuTHTe 7. [Ipu BsipHa xumnotesa
Hy 3axoHbT Ha pa3npesenenue Ha BenuunHara U ce omnpenens oT Oposi Ha HAaOMI0IeHUsITa 1 U
oT TeopeTtnyHata GyHkius (Fx) wim wrbTHOCT (f(x)) Ha pasnpeneneHue. Pasrnexname enun
IpeJoiaraeM ciayyail, mpu KOMTO TO3H 3aKOH € U3BECTEH, a u30paHaTa MipKa Ha paznuuue U
€ Ipuesia HAKaKBa KOHKpeTHa cToiHocT u. [Tutame ce, Moxe Jin J1a ce 00SCHU TOBA pa3inuue
Ha CIIy4alHM TNPUYMHU WU Y€ Pa3IM4YUETO MEXIY TEOPETUYHOTO M CTATUCTUYECKOTO
pasIpeiereHe € TOJIKOBA ChIIECTBEHO, Y€ XUIOTe3aTa [y HE MOXKeE J1a Ce IPUEME.

[To manHUTE OT MpOBEAEHUTE HAOIIOACHUS (IIPEICTABIABAIIM YACTHYHA CHBKYITHOCT)
C€ M3YMCIISABAT CTOMHOCTTA Ha KPUTEPUSI HAa ChIJIACHE U BEPOSITHOCTTA Ta3u CTOMHOCT Jja Obje
B CHOTBETCTBUE C M3JUrHaTaTa xunoreza Hy. Ako Ta3u BepoATHOCT P =1 - o € 10CTaThb4yHO
ronsiMa (T.e. BEPOSTHOCTTA 32 OTXBBPIIIHE HA Hy MpH MOJI0KEHUE, Y€ TS € BIPHA € MO-Mallka
OT HSKAaKBO 3aJaJICHO HMBO Ha 3HAYMMOCT (), XUIIOTE3aTa MOXKE Jla C€ IpHUeMe KaTo He
MPOTUBOpEYAIlla HA PEe3yATaTUTE OT HAOIIOAeHUETO. B mpoTHBeH ciiyyail Xxumore3ara cieiBa
Jla ce OTXBBPJIM U U3CIENOBATENIAT MOXKE Jla M3JAMTCHE M MPOBEpU Jpyra XUIOoTe3a WM Ja
cbOepe 1noBeye CTaTUCTUYECKH JaHHU 3a [IOBTOPHA IIPOBEPKA Ha BEpHOCTTA Ha H).

Bb3HHKBa BBIIPOCHT 3a HAUMHA Ha W30upaHe Ha MspkaTa Ha pasnuuue U. IlokasaHo e
[7], ue mpu HIKOM CIIOCOOM 3a HEMHMS U300p 3aKOHBT Ha paslpezesieHue Ha BenuuuHata U
UMa JI0CTaTh4YHO MPOCTH CBOMCTBA M IpHU ToJIsIM Opoil Ha HaONIOJIEHUsTA 1, HE 3aBUCH OT
¢ynkuusara F(x). TakaBa Mspka Ha pazIMYUMETO CE€ HU3IMOJI3BA B €IMH OT Hal-IIMPOKO
M3TION3BAHMTE KPUTEPHMH HA ChITIACHE, U3BECTEH KATO ,,KpUTepHit 1 * Ha [IWbpchH.

Kputepuii Ha cbriacue y° Ha [IubpchH

1. Obnact Ha MPUIJIOKEHHE U NPEANIOCTABKH.

Kputepusat “z° e eiuH oT Hali-pa3lpOCTpaHEHHTe M YHUBEPCAIHH METOIM 3a
MPOBEpPKa HA XUITOTE3UTE 3a 3aKOHA HA PA3IpEECICHUE Ha CIIyYallHUTE BEJIUYUHU. TOol MOXKe
Jla ce M3I0JI3Ba, KAKTO 3a HENpPEeKbCHAaTH, Taka M 3a JUCKPETHU CIy4yailHM BEJIUYUHU
HE3aBHCHMO OT 3aKOHA Ha TAXHOTO pasmpexaeneHue. [Ipu ToBa ca Bb3MOXHU JIBE €JHAKBO
BaYXHU 3a MPAaKTUKAaTa Pa3HOBUAHOCTH:

e [IpoBepka Ha CHOTBETCTBUETO Ha Pa3MpPEIEICHUETO HA E€MIIMPUYHUTE JaHHHU C
MIPEIOKEHOTO TEOPETUYHO pa3NpeICICHUE.

e [IpoBepka Ha eAHOPONHOCTTA Ha pa3mpeeNeHHeTo (€IHAKbB BMJ Ha 3aKOHA Ha
pasnpeneneHne) Ha IB€ CIyYaillHW BEIMYUHA X U Y WM Ha JBe CIydallHU W3BAJKH HA €IHA
Cy4aiiHa BeJTMYMHA.

Kputepusr y° e cBbp3aH ¢ rpynMpOBKa HA JaHHUTE OT HAOIIOAEHUATA B pa3pead OT BUJIA:

Taoauna 1
L; X1; X2 X2;X3 | Xk 5 Xk+1
P;* P* Py* P"

KbJieTo P;* - ctatrcTrdecka yecToTa (BEpOATHOCT) Ha HaOMoieHusITa B pa3psi Noi.
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[Ipu u30pan TeopeTHYeH 3aKOH Ha Pa3lpeAeTICHUETO CE OMPENeNsAT TEOPETUYHHUTE
BEPOSITHOCTH Ha IIOIAJaHE Ha ClydyaiHaTa BEIMYMHA BbB BCEKU OT paspsuure: PP, ....Px.
[Tpu u30pana MspKa Ha pa3Iuyle MEXKAY TEOPETUYHHUTE U CTAaTUCTUYECKUTE Pa3npeeNCHHs,
KaTo CymMa OT KBajIpaTUTEe Ha OTKJIOHeHuATa (P;* - P; )* ce modydaBa Cliell CyMHpaHE IO
BCUYKH pazpsiau [ = [+k

U= X5, C (P*- Pi) ®)

Koedpumuenture C; (Ternma Ha paspsauTe) ce BbBEXKIAT, Th KaTO B OOLIUS Ciydai
OTKJIOHEHMSTA, OTHACAILM CE KbM Pa3IMYHU Pa3psIu HE ca PABHOCTOMHHU 110 3HAYUMOCT.

IInbpchH € mokasani, 4ye ako Ce IMOJI0XKH
n

G=5 ©)

Py

IIPH TOJISIMO 71 3aKOHBT Ha pasNpe/eicHUe Ha BeMnurHaTta U uMa ChbBCEM IPOCTO CBOMCTBO:
TOW MPAKTHYECKU HE 3aBUCH OT (PYHKIUATA HA pasnpereneHue F(x) u or Oposi Ha ONUTHUTE A,
a 3aBUCH caMO OT Oposi Ha paspenute k, a MMEHHO TO3HM 3aKOH IPH YBEJIUYCHHUE HA 7 CC
npubIMKaBa KbM paslpeleleHHeTo y°, MPecMATaIlo ce ¢ ramMa (QYHKLHHU, NMpPeiCTaBeHH B
crienuaau Tadmuiy [ 1, 7].

IIpu To3u U360p Ha koepuuuentute C; MApKaTa HAa pasidyue, O3HAUEHA KaTo y° ce
IpecMsTa 1o 3aBUCUMOCTTA!

P/ - P;)?

3a yno6cTBO Ha M3YMCIIEHUATA (Ja He ce paboTu ¢ ApoOHHU yHcia ¢ rojsiM Opoil Ha
HyJUTe) OpOSAT Ha JaHHUTE 1 C€ BbBEXKA M0J] 3HaKa Ha cyMaTta. OTUnTalKy IpH TOBa, 4e

KBJAETO m; € OposAT Ha HAOMI0IeHUATA B 1-THUA pa3psaa ypaBHeHue (10) npuema Buja:

—n. P)?
U=y = Tk, (1

n. P;

PasnpesienieHneTo »° 3aBHCH OT TapaMeThpa 7, HapeueH Opoil Ha ,CTETeHHTe Ha
cBoOoma“. bpost Ha ,,cTeneHnTe Ha CBOOOAa™ 7 € paBeH Ha OpOsl Ha pa3psAuTe MHUHYC Oposi Ha
HE3aBUCHMUTE YCIOBUS (,,BPB3KU‘), HAJIOKEHH BHPXY uecToTara P;". TakuBa yCIOBHS MOXKeE
na Obaar:

- Cymara OT 4eCTOTHTE € PaBHA Ha €AMHUIA BbB BCHUKH CIydam: Y., Pf =1

- CbBrajjane Ha TCOPETUYHOTO W CTATUCTHYECKOTO CPEIHU 3HAYEHHUS (3aBUCH OT
M36PaHOTO TEOPETHYHO pasHpenenenue): Yo, ;. P; = m,

- CpBrajjaHe Ha TEOPETHYHATA M CTATHCTHYECKaTa JUCTIEpPCHs (3aBUCH OT M30pPaHOTO
TeOpeTHuHo pasnpenenenue). Yo, (% — mi)%. P, = D,
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3a npeaBapUTENHO MPECMETHATUTE 3HAYEHMS HA PA3NpeeieHHeTO y° ca ChCTaBEeHH
CHCIHUATHNA TaOJMIM C BXOJAHH BEJIMYMHU: BEPOATHOCTTA P 1 Opos Ha CTENEHUTE Ha CBOOO 1A
r. (Tabn.4 B mpuiioxxeHue Ha [7]).

PasnpenenenueTo y° 1apa Bh3MOKHOCT 3a OLEHKA HA CTENEHTA Ha ChIJIaCyBaHOCT Ha
TEOPETUYHOTO U CTAaTHUCTUYECKOTO pasnpezesieHue. AKo onpezeneHaTa 1no ypasHeHue (11)
CTOMHOCT Ha }° € MO-MaJKa OT TabIu4HaTa 1 0 v (1° < 4o v), KBJAETO V € CTENEH Ha CBO60/a, a
o = 1 - P e HUBO Ha 3HAYHUMOCT, T.C.:

P(P< pov=1-a (12)

MOXKE Ja ce MpHeMe H3BOJIBT, Y€ JaHHUTE OT HaONOJEHUsTa HE MPOTUBOpEeYaT Ha
TBBpAeHMeTo Ha HynesaTa xumoresa u T Moxe aa ce npueme. Ipu y° > 4%, » xunoresara
Hy cnensa na ce oTxBbpiu. [1]

Ha Ta3u OCHOBa NpWJIAraHETO Ha KPUTEpHs y° 3a OlEHKAa HAa CHIVIACYBAaHOCTTa Ha
TEOPETUYHOTO U CTATUCTUYECKOTO pa3NpeiesieHUue Ce CBEXAa 10 CIEAHOTO:

1. Omnpenens ce MApKaTa Ha pasnuuue y° 1o ypasnenue (11).

2. Onpenenst ce OposT Ha CTENEHWTE HAa CBOOOJAa 7 Karo pas3nuka Ha Opos Ha
paspsauTe k u Opost Ha HAJIOXKEHUTE BPB3KU S. (1 = k — )

3. o r u )’ no Tabnuueu AaHHU 33 y° (Tabn.4, npunoxenue [7]) ce ompenens
BepoATHOCTTa P = I — a, 3a TOBa, Ye BEJIMUMHATA, UMAIla paslpeeleHue ¥ ¢  CTeHeHd Ha
cB0OOa TNpPEBHIIABA IIPECMETHATOTO Mo ypaBHeHue (11) 3Hadennme Ha »°. Ako Tasu
BEPOSITHOCT € MHOI0 MajKa, XHUIOTe3aTa ce OTXBbpJId KaTro HEeNpaBaonogoOHa. Ako
BEPOATHOCTTA P € OTHOCUTENHO rojsiMa, € Bb3MOKHO IIPU3HABAHETO HA XMIIOTE3aTa KaTo
HENpOTUBOpEYallla Ha ONUTHUTE JaHHU. BbOpockT, KOJIKO Majka MoOxe Ja Obae
BEepoATHOCTTa P, 3a na ObAe OTXBBbpJEHa WIM MpepasriefaHa XUIoTe3aTa, HsAMa TOYEH
OTTOBOP; TOW HE MOXKeE J1a OBJe pelieH Mo MareMaTH4Yecku choOpaxkeHus [7]. Ha mpakrtuxka,
ako P ce monyuu no-mainko ot 0,1, ce mpenopbuBa NOBTOPHA MPOBEPKA HA EKCIIEPUMEHTA UITU
M3IIOJI3BAHE HA JPYTrO TEOPETUUHO pa3IpeieIcHHE.

3°. Bp3MokeH € W Jpyr BapuaHT, Mo-OJM3bK A0 MPOLEAYpUTE 3a MpOBEpKa Ha
Xunotesu [2, 8], ocHoBaBalll ce Ha ypaBHeHue (12). B To3u ciyyail no 3agageHuTe CTOMHOCTH
Ha HUBOTO Ha 3HauuMocT P = (I — o) u cTeneHTa Ha cBoOOJa v ce Oompejaess rpaHUYHaTa
CTOMHOCT Ha BemMuMHAaTa }°, v oT Tab6m4 B [7]. T4 ce cpaBHsABa C NpecMeTHATATa MO
ypasHenue (11) cTaTucTHYECKa CTOMHOCT Ha 1~

- Tlpu 7 < 4, v MOXe J1a ce TIpHeMe, Ye JaHHUTe OT HabIIoeHUATa He TIPOTHBOPEYaT

Ha TBbpJeHHeTo Ha HyneBara xumnoresa u Ts Moxe Ja ObJe NpUeTa;

- TIpu ° > 4’4, v xunoresara Hy ciesBa 1a ce OTXBBPIIHL.

To3n BapuaHT ce mnpemiara 3a IPOBEpKAa HAa XHUIIOTE3W 3a OTKJIOHEHMS Ha
CTaTUCTHYECKUTE YCIIOBHS MPH MOsBA HA CMYIABAIIX CHOUTHS C IIOMOLITA HA IporpaMara 3a
enekTpoHHu Ttabmuuu Microsoft Office Excel u cratuctuueckara ¢ynkuus CHIINV.
[ToctaBst ce BBIIPOCHT, 1alk OTKJIOHEHUATA MEX]Ty EMIIUPUYHUTE U TEOPETUYHUTE YECTOTHU CE
00sICHABAT ChC Cay4ailHM npuuuHU (Hp) WM Te3u OTKIOHEHHUS, CBBP3aHU C HM3CIEIBAHOTO
cbOUTHE ca TOJKOBA TOJIEMH, Ye HyJeBaTa XUIIOTE3a € HEeNpPUToJHa U TpsAOBa Ja ce Mmpueme
antepHatuBHata H, B To3u codTyepeH MpOAYKT CTATHCTHYECKaTa OIEHKAa Ha j° 3ama3pa
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BUJa Ha ypaBHEHUE (4), HO 00EKTH Ha CPaBHEHME Ca CTATUCTUYECKUTE (M;) U TEOPETUYHUTE,
MIPECMETHATH 10 coTyepa 4eCTOTH (m; ):

2=y, T (13)

Py

B Tasu 3aBUCHMOCT 7 € OpOAT Ha M3NON3BAHUTE PA3PSIU, a M; U M; €A CHOTBETHO
Opoii Ha BE3HMKBAHE Ha U3CJICIBAHOTO CHOUTUE BB BCEKHU Pa3psil.

Taka IIpecMEeTHATOTO 3HAYEHUE HA y° Ce CPAaBHABA C TAOIMYHOTO y , v U CE MpUeMa
pemienue cbriacHo (12).

2.2.2. IlpoBepka Ha €IHOPOJHOCTTAa Ha pas3NpeieliCHUsTa Ha JBE CIy4yalHU

U3BAJIKH

IlocTaBs ce 3ajayaTa 3a M3IOJI3BaHE HA KPUTEPHs y° 3a NPOBEpKAa Ha XMIOTE3aTa 3a
€ITHOPOJIHOCT Ha Pa3Npe/ICICHHUATA HA JIBE CIyYailHU BEJIMYMHU X U Y WM HA €Ha U Chlla
cllydaiiHa BEJMYMHA B JIBE PA3JIMYHU YCIOBHUS WJIM BpEMEHA. 3a PEIIaBaHETO Ha TOAO0OHU
3aJa4uM, BBH3HUKBAIIM YE€CTO B MPAKTUKAaTa, € BH3MOXKHO M3MOJ3BAaHETO Ha cXeMara Ha
TNPUIOKEHNE HAa KPUTEPUs ¥, CBEKJAIA CE 10 CPABHEHHE HA CTATHCTHYECKATa CTOMHOCT Ha
7’ 3a JBeTe NpOBEpPABAHU pasNpeleeHHs ¢ TEOPETHYECKMTE TaOJIMYHM 3HAYEHMS Ha
cilyyaifHaTa BeJIUUYMHA, PA3NpeneIeHa 110 y g v (Tabm.4 ot [7],).

B pesynTaTr Ha nmpoBeJeHUTE EKCIIEPUMEHTH (HAOIIOACHMS) ca MOJIYYeHU JABE PeIULIU
JaHHU (YaCTUYHU CHBKYITHOCTH) X7, X2 ... Xp' U V1, V2 ... Yp' C 00EMU n° M n’’, pa3npeeiecHu B
enHakbB Opoil (/) paspeau. He e 3aibkuTeNHO pa3psauTe 1a ca €IHU U ChIUIM WU J1a ca C
€IHAKBU CTHITKH.

AOCOJIIOTHUTE YE€CTOTH 3a BCSIKa ClydailHa BEJIMYWHA 7;” U 1;’  ca CBBP3aHU ChC
CHOTHOIIICHUSATA!

l r_ . l "o__ 12
=N =n =1 =N (14)

[IpoBepkaTa Ha HyleBaTa xumnote3a [y, 4e pasnpelerneHusiTa Ha JABETE I€HEpalHU
CBBKYITHOCTH, OT KOUTO Ca B3€TH YACTUYHUTE CHBKYITHOCTH Ca €JHAKBH, CE€ H3BBPIIBA C
IOMOIITA Ha cTaTUCTHKaTa (kputepus y°) [2]:

7=l ph, o [ M ] (15)

! "
n; + n; n

B [8, 9] e moka3aHo, 4e BeIMYMHATA }°, TIPECMATAaHA MO0 TOBA ypaBHEHHE MPU TOJIAM
Opoii Ha JaHHMTE 7;’ U 1;’’ MMa aCUMITOTUYHO y° — pasnpejieieHue ¢ 6poil Ha CTeNeHUTe Ha
cBoboma v =/- 2, Thil KaTO BEJIMUYMHUTE B HETO ca CBHP3aHU C JBE JIMHEWHU 3aBUCUMOCTH OT
Buja (14).

[IpoBepkata Ha HyneBara xwumore3a 3a €JHAKBOCT Ha JIBET€ TI€HEpallHU
pasmpeneneHusi, OT KOWTO ca B3€TH YaCTUYHHUTE CBBKYNMHOCTM X W Y ce u3BbpIIBa IO
cxemara:

1. ITpecMmsdara ce MspKara Ha pa3IM4yve MEXAY IBETE pPa3IuyHU ChBKYNMHOCTH X U Y ¢
TIOMOIITA Ha cTaTUCTUKATa (kpuTepus 1°) (15).
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2. Ot Tabn.4 B [7] ce onpesens rpaHMYHATA CTOMHOCT HA BEJIMYMHATA ¥ ¢ v 33 CTEIEH
Ha cBoOona v = [ — 2 u BepositHOCT P = I — a (ipu o = 0.05).

3. CpaBHsiBa ce CTaTMCTHKaTa j°, IpecMeTHaTa 1o ypaBHeHue (15) ¢ rpaHuunara
CTOMHOCT 0, v.

-Tpu )7 < 74y — Moke 1a ce IpueMe, 4e JAHHUTE OT HAOIIOJEHMATA He
npoTuBopeyar Ha HyseBaTa XumoTe3a 3a €IHAKBOCT HA PA3NpPEEICHUATa U TS MOXe Ja Obe
npuera.

- Tlpu i° > 7., v— Hynepara xumotesa cie/iea a ce OTXBHPIIH.

3. Pe3yararu

C noMmornra Ha Taka MpeJIoKEHUS MOJIET Ca PEIICHU CICAHHUTE 3a7aud 3a OlEHKa U
npueMaHe Ha O0€30IacHUTE YCJIOBHUA Ha TPYyJd IpPH IBTHO-CTPOUTEIHUTE JAEWHOCTH B
IJIAHWUHCKHU YCJIOBHA.

3.1. TlpoBepka Ha XMNOTE3UTE 3a PABEHCTBO WJIM pa3jivMuue Ha MapaMeTpuTe u
3aKOHHUTE Ha paslpeiesieHHe BbPXY JaHHH, NOJYYEHHU ClIel HEMOCPEICTBEHO aHKETUpaHe Ha
YYaCTHULIUTE OT BCAKA OT OLIEHSBAHUTE IPYIIH.

To3u HaunH Ha 0OpabOTKa HA CTATUCTHYECKH JAaHHH, MOJYYEHH OT YYaCTHULUTE OT
JIBETE€ OLEHsBaHU rpynu (,,0€ens3aHU NaHHM) KMMa 3a Led Ja ONpelelnd HavalHaTa
Pa3TMYUMOCT MEX]y CPaBHABAHUTE CTATHCTUYECKU CHBKYMHOCTH U € OJIM3BK MO CMHCHI J0
TEpMHHA ,,00yueHHEe™, U3I0JI3BaH B TEOpUATA Ha MpUEMaHe Ha pelieHus [4].

3.1.1. [Ipomeaypa 3a nmpoBepKa Ha XUMOTE3UTE 32 PABEHCTBO HA MATEMaTHYECKUTE

OYaKBaHUS C HEU3BECTHU JUCTIEPCUH

Tbi1 kaTo mpoueaypuUTE 3a MPOBEPKA HA XUIIOTE3H 32 PABEHCTBO HA MATEMAaTHUYECKUTE
ouakBaHus (1.2.1.1) ca pa3nuyHU B 3aBUCHMOCT OT PaBEHCTBOTO Ha gucnepcuute (1.2.1.1.1
npu oy > # 0y %) e HeoOXoaMMO 1a ObJe INPOBEpeHa XMIIOTE3aTa 3a PABEHCTBO Ha JIBETE
JUCIIEpCHUH, 3a 1a 0bJie N30paH aKTyaJIHUSAT AJITOPUTHM.

3a nenrta KaTto M3MNoJiI3BaMe U3XOJHUTE JaHHU (KosoHW 1 u 3 Ha ¢ur.2) npoBepsiBame
XUIOTE3aTa 3a PaBEHCTBO Ha JBE JUCIIEPCHH 1O Tpoieaypara Ha Oumep (1.2.1.2).

Hynesa xunoresa H, : ox > = o, >

_ 1 «n B 1 wn
X = n_12i=11 X = 52,06, y = n—zzizzlyi — 39,61

1 _ 1 _
s2 = Y (x; —%)?=22899; si= ;2}21 (y; —¥)? = 253,43

ni—1

OsHauaBame sy =s22 ; §y2=s7°

JIucnepCMOHHO OTHOILIEHUE

_s? 25343 107
52 22899

Ot 1a6:m1.6 [2]
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F=(a,vi;v2)=F(0,01;17; 17)=3,20

F=1,107<F(0,01;17; 17) = 3,20

Hyneara xumnore3a 3a paBeHCTBO Ha JUCIEPCUUTE HE CE OTXBBHPIIS.

Ipuema ce: ox> =0y °.

[IpoBepkara Ha XUIIOTE3H 32 PABEHCTBO HA MaTEMaTHUYECKUTE OUaKBaHUS CE U3BbPIIBA
1o aroputhMa 2.1.1, YuATO MBJIHA pean3alus € npejacTaBeHa Ha gur.2.

X 12 |57 | 68 [68| 67 |38 (39|61 |57 |51|57|48|68|44|60|59|28|55
Y 9 42 | 59 |66 | 61 | 22 (22|43 |44 ({32 (44 |30|59|21(38|52(28]|41
)_(_ 52.06 V_ 39.61 T 24
3(xi - x)A2 | 3892.94 S(yi - y)A2 | 4308.28 X.y a4
M1 18 N2 18 @=1-P | 01
n;-1 17 n,-1 17
s1n2 228.99 5,12 253.43
Sy 15.13 S5 15.92
a) ABycTpaHeH KpuTepwii b) EaHOCTpaHeH KpuTepuit
Ho: px = My | T|<t Ho: My < My T<t
H,: Mx # My | T|>t Ha: My > My T>t
a/2 v=n;+tn, -2 P a=1-P v=n;+tn, -2 P
0.05 34 0.9 0.1 34 0.9
t IT| t T
1.69 < 2.4 1.306 < 2.4
H, ce oTxBbpAA H, ce oTxBbpAA:
Mpuema ce H,: py # Wy Mpuema ce H;: p >,

@ur.2. AJIropuTbM U pe3yJITATH 32 IPOBEPKA HA XMIIOTE3H 32 PAaBEHCTBO Ha
MATeMAaTHYEeCKHUTEe 0YaAKBAHHUA — 00y4YeHHe

OxoHYaTeIHU pe3yITaTH.

Or T=24>1t(34; 0.05) = 1.69 nynesara xumnore3a Ho: . =y, ce OTXBBPIS.
IIpuema ce anrepHaTtuBHaTa xumnoresa Ha: px + yy

Or T'=24 >t (34; 0.1) = 1.306 HnyneBara xunoreza Ho: i < i, c€ OTXBBPIIS.
IIpuema ce Ha: x> py

Banunnoct Ha anTepHaTtuBHaTa xurnoresa (tabn.l ot [2]) Ha: px > py ce W3NbIHABA
(ue ce orxBbpis) npu 0,55 <P <0,99, 0,01 <a<0,45

3.1.2. Ilpouenypa 3a npoBepKa Ha XUIMOTE3U 32 €IHAKBOCT Ha pa3lpe/ie]ICHUsITa Ha
CTATUCTUYECKUTE CHBKYIMTHOCTH, MTOTYYEHH CJIE]T HEMOCPEICTBEHO aHKETHPAHE.
3ajavara 3a MpPOBEpPKa Ha €IHOPOJHOCTTA HAa Pa3MpeNeTICHUETO Ha JIBE CIydyalHU
BeJIMYMHU X W Y WIM HA JIBE CIIy4YailHU W3BAJKHU OT €/IHa CiIyyaliHa BEJIMYMHA peliaBame 1o
nporeaypara B T.2.2, OCHOBaBallla ceé HA KpUTepHs Ha chriacue Ha IluspcbH 4~ [2.7]. 3a
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nenra mpeoOpa3dyBame pe3ylTaTUTe OT aHKeThpaHeTo (komonu 1 m 4 Ha ¢wur.2) B 1aBa

BapHAIMOHHU pefa x; <x2 < ...... SXn 3 Y1 <y2< ... <yn OT IO cesieM pa3psa (Tabdi.2).
Taoauna 2
bpoii (4ecToTH) HA MONMAaJaHe HA CJIyYalilHUTE BeJTMUMHHI
Pazpenu

Bpoii nonoxurennu 0-10 11-20 21-30 31-40 41-50 | 51-60 | 61-70 | Zn"/Zn"
OTTOBOpU

10r.
L[en?Ba rpyna Haz 10r 1 0 5 ) 5 3 ) 18
Xi (Il )

10r.
Lenesa rpymna nofx 10r 0 | | ) ) 7 5 18

yi (")

Hynesa xunoreza H,: (Pa3npez[eneHI/mTa Ha ABETC T'CHCPAJIHHU CBBKYIIHOCTH, OT

KOHUTO €a B3€TU YaCTUYHUTE ChbBKYNHOCTU {X} u {Y¥} ca eqnakBu — Fx = Fy).
IIpoBepka Ha XMIOTE3UTE

Kpurepnii Ha [TubpchH
2
n

7=n'.n" l-7=1[2—§— %] = 8,84

3av =1[—-2 =5 u BeposatHoct P = 0,95 (npu o = 0,05) otuntame ot 1abn.4 B [7]
IPaHMYHATA CTOMHOCTHA BEIMUMHATA J g v =1.145.

[posepka: y° = 8.84 > 4, » =1.145. Hynesara xumore3a ce oTxBbpis. IlpueMa ce
anrepHatuBHaTta Fx # Fy.

N3Boa: AnTepHaTHBHATa XUIIOTE3a 32 pa3jInuMe Ha JIBETE pasnpenenenus Fx + Fy e B
cuna (He ce oTxBbpisi) B uHTepBana 0,554 < ;52 < 9,24 ¢ BepositHoctH 0,10 < P < 0,99,
KBJIETO NOMaJ1a MpecMeTHaTaTa CTOMHOCT Ha Kputepust Ha [TubpchH.

3.2. TlpoBepka Ha XMNOTE3WTE 3a PABEHCTBO WJIM pa3jivMuuMe Ha MapaMeTpuTe u
3aKOHUTE Ha paslpeieieHue 3a Cly4yaliHu BeMTUYMHU (M3BAJAKH) MPU OTCHCTBHUE HA allpHOpHA
uHpopMals 3a U3TOYHUKA Ha MH(OpMAIHsITa — pa3lo3HaBaHe.

ITocraBsimMe cu 3ajayaTa 3a pas3MoO3HABaHE M MPOTHO3MpPAHE Ha IO3HAHHATA 110
0e30macHM yCJIOBUs Ha TpyJa 1o MH(OpMAaIs, NOTy4YeHa B pe3yiaTaT Ha o0y HaOIoAeHUs
WM HWHIMACHTHH aHaJIM3M, KaTo C¢JHa O6HIa CTaTUCTUYCCKAa CBBKYIHOCT, T.C. IIpHU
HEBH3MOXKHOCT 3a amnpuHoOpHO (opMUpaHe HA XapaKTEPUCTHUKUTE HA MPEINOoJaracMHUTe
W3TOYHWIIM Ha TpymoBa HHQopmanus. TakaBa 3amaya € W3BeCTHA B TEOpHsTa Ha
pa3mno3HaBaHe Ha O0Opa3d W TpHEMaHe Ha ONTHMAIHU CTaTHCTUYECKH pEIIeHUs, KaTo
,»,CaMOOOyUYeHHEe WM OOy4eHHe C Y4YHTed, HO 3a HEHHOTO pellaBaHe B MHOTOMEpPEH WU
€IHOMEpEH MOAXO0Jl € HEOOXOAMMO IO-CIELHATHO OTHOLIEHHE KbM XapaKTEPUCTHKUTE Ha
BXOZs11aTa HH(pOpMAaIIHSL.

Karo nmame npensua Beue pazpaborenus B T.11 TeopeTndeH amapar u MoydeHUTE B
T.III-1 pe3ynraTu, U3Mnon3BaMe 3a aroCTEPHOPHO pa3loO3HaBaHE J00pe OoTpabOTeHHs amapar
3a TIPOBEpPKa HAa CTATUCTHUYECKH XHMITOTE3H, BBIIPEKH Y€ MPH HETO PEIICHHsATA Ce MPUEMAT 110
BEPOSITHOCTCH KPUTEPHil, a METOJNTE HA pa3llO3HABaHE HA 00Pa3H MO3BOJISIBAT ONPEEIISTHETO
Ha OpOosi Ha BEpPHUTE WJIM TPEIIHM KiIacuUIIUpaIIy pemeHus [4].
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3.2.1. IIpoueaypu 3a nmpoBepKa Ha XUIOTE3U 32 PABEHCTBO HA MATEMaTHYECKUTE
OYaKBaHMsI — pa3llO3HABAHE HA I'PYIHUTE MO CTATUCTHUUYECKUTE XaPAKTEPUCTUKU IO KOCBEHU
IpU3HALY.

[Ipu dopmupanero Ha JaHHUTE 3a NIPOBEPKAa HA XHUIOTE3UTE 3a pPaBEHCTBATa
(paznuuusTa) Ha pa3mpelesieHUATa H3X0XKJIamMe OT Beue ycTaHoBeHus (axkt B T.3.1.1 3a
IIUPOKHS BEPOSTHOCTEH JAMANa3oH Ha moJiokuTennute orropopu (0,55 < P < 0,99), koiiTo ce
IBJDKU MIPEIMMHO HA aHKETHpaHWTE OT mbpBaTa IieneBa rpymna. [lopagu ToBa, KaTo KOCBEH
NPU3HAK 32 pa3lo3HaBaHE Ha BCAKA OT IEJICBUTE IPYIH U3IOJI3BaMe OpOst Ha MOJIOKUTECITHUTE
OTTOBOpPH HaJ ompeneneHa rpanuna (Hamp. 60%). Taka noiydeHUTE CTaTUCTUYECKH
CBBKYITHOCTH 32 IPOBEPKA HA XUITOTE3H ca MpecTaBeHu Ha ¢ur.3 (kononu 1 u 3).

Pen Ha npecmsaTane:

A. Tlpouenypa 3a npoBepka Ha XUIIOTE€3aTa 32 PaBEHCTBO HA JIMCIIEPCUUTE HA JIBETE
CTaTHUCTUYECKU CHBKYITHOCTH.

Hynesa xunoresa Hy-: ox

_ 1 «n — 1 on
X = n_12i=11 x;=261; y= n_22i=213’i = 2,17

2= 4,2

sz = 2487 ; s;=1676

Os3HayaBaMe Sy’ =572 ; 8§y ° =822

JIucniepCMOHHO OTHOILIEHUE
st 2,487

F=21=""=1484
s2 1,676

Ot 1abn.6 [2] F=(a; vi; v2) =F(0,01;17;17)=3,20
b. Pemenue.
F=1,484<F(0,01;17;17)=3,20

HyneBara xumore3a 3a paBeHCTBO Ha JUCIIEPCUUTE HE CE OTXBBPIISL.
Ipuema ce: oy > = gy %.

[IpoBepkuTe Ha XWIIOTE3M 3a PABEHCTBO HAa MaTeMaTUYeCKUTE OYaKBaHHs Ce
U3BBPIIBA 110 aNropuThma T.2.1.1, UnuATO MbJIHA peanu3aliys € npeacTaBeHa Ha Gur.3.

OxoHYaTeIHH pe3yaTaTH

Or T=092>¢(34; 0,1) = 0,853 => Hynesara xunoresa Ho: (tx = (t, c€ OTXBBPIIS.
IIpuema ce Hy: ux # 1y

Or T=0,92 >t (34; 0,2) = 0,853 => Hynesara xunore3a Ho: ttx < yy c€ OTXBBPIIS.
IIpuema ce Ha: px > 1y .

Bamunnocrra Ha antepHaTMBHaTta xumote3a Hi.: fx > 4, C€ W3MBJIHABA, HE ce
otxBbpis npu 0,55 <P <099, 0,01 <a<0,85.
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Y 2 (0| 3 4 31212 1)1 21213
T TR : ...............................................................
X_ 2.61 Y_ 2.17 T 092
(xi - x)~2 | 42.28 Slyi - y)r2 | 285 X-Y 0.44
L 18 M2 18 a=1-P | 02
n;-1 17 n,-1 17
: s172 2.487 s;12 1.676
S1 1.577 S, 1.295
a) iBycTpaHeH Kputepui b) EAHOCTpaHeH KpuTepuii
Ho: UX =y [T|<t Ho: My S My T<t
H.: UX # Ly [T|>t Ha: My > Hy T>t
a/2 v=n;+n, - 2 p a=1-P v=n;+tn, -2 P
0.1 34 0.9 0.1 34 0.9
t ITI t T
0.9 < 0.92 0.853 < 0.92
H, ce oTxBbpAs H, ce oTxBbpAAa:
Mpuemace H,: p, # |, Mpuema ce H,: p, > p,

®ur.3. AIrOpuTHM M pPe3yJITATH 32 IPOBEPKA HA XUIIOTE3H 32 PABEHCTBO HA
MaTeMaTHYeCKUTe 0YaAKBAHMA - Pa3l03HABaHe

3.2.2. IIpouenypa 3a mpoBepKa Ha XUIIOTE3U 3a €AHAKBOCT HA pa3lpeiesieHuATa Ha
CTaTUCTHYECKH CBBKYIMHOCTH, (OPMHUPAHHM OT IOJIOKUTETHUTE OTIOBOPH Ha 3a/aBaHUTE
BBIPOCH — pa3lO3HaBaHE

[Ipeobpa3yBame usxoauuTe naHHu (KosoHu | u 4 Ha Qur.3) B ABa BapUallMOHHU peaa
BBB BUJI, YI00€H 3a Mpuiaraie Ha Kputepus Ha cbriaacue Ha [lubpehH (Tabn.3):

X1 <x2<...... <Xn;Y1<y2<...... <¥n
Tadauua 3
Pazpenn
Bpoii 0-0,999 | 1-1,999 | 2-2,999 | 3-3,999 | 4-4,999 | 5-5,999 | 6-6,99 |Zn'/%n"
TIOJIO’KUTEJIHU OTTOBOPH
Ilenesa rpyma Hazg 10r. ) 1 7 3 3 1 1 18
xi (n")
Lenesa rpyni nox 10r. 1 5 6 3 ) | 0 18
yi ()

Hynesa xunoresa H,: (Pa3npenenenusita Ha ABeTe reHEPaIHU CbBKYITHOCTH, OT KOUTO
ca B3€TH YaCTUYHHUTE ChbBKyNHOCTU {X} u {Y} ca eqnakBu — F, = F)).
[IpoBepka Ha xunoresara

Kpurepuii na [Tubpcen i° = 4,28
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Bav=1-2=5uP=0,95 (npu a = 0,05) onpeaensme rpaHMYHATA CTOHHOCT Ha ¥ ¢ v =1.145.
(Tabm.4 [1]).

IIposepka: y° = 4.28 > 4%, » =1.145. Hynesara xumotes3a ce oTXBbpis. Ilpuema ce
anrepHaruBHara Fx # Fy .

H3Boa: AnTepHaTUBHATa XUIIOTE3a 3a pa3jMuMe Ha JIBETE pasnpeneneHus Fx # I, e B
cuna (He ce oTxBHpisA) B uHTepBana 0,554 < ° < 4,35 ¢ BepostHocTH 0,50 < P < 0,99, B
KONTO ce HamMHpa IIpecMeTHaTaTa CTOMHOCT Ha kputepus Ha [IubpchbH.

3akiro4yeHue

Ha 0azara Ha HanpaBeHUTE TEOPETUYHM PA3CHKIACHUS U MPAKTUYECKA pean3alusl Ha
CbCTABEHUTE MOJIEJIH Ca HAIIPABEHM CJIEHUTE KOHCTATAllUU U U3BOJU:

1. Pesynrarure, moiydyeHU NpuU pealm3anusira Ha Mojena Ha oOyuenue (T.3.1)
N03BOJIMXA J1a OBJAT JOKAa3aHU XUIIOTE3UTE 3a pa3IMyue Ha XapaKTepUCTUKUTE U 3aKOHUTE Ha
pasnpezeseHle Ha JaHHUTE OT M3CJICABAHUTE LIEJIEBU TPYIIU U HA MO-700paTa MOJArOTOBKA U
TFOTOBHOCT 3a M3IbJIHEHHWE Ha M3MCKBaHMATA 3a Oe3o0maceH TpyZ OT Ipylnara, MOJIydyusa
3HAHUS U YMEHUS B €IUH MIPOABIDKUTEINIECH NEPHO Ha HEITPEKbCHATO O0yUYEeHHUE.

2. Pesynrature, mHOJy4YyeHU IpU peanu3alusaTa Ha MOJeNa 3a pa3lo3HaBaHE Ha
IpyNHTE 10 KOCBEHU Npu3Hany (1.3.2) mO3BOJISIBAT Aa ObJAT KiIacu(UIMpaHu BETE LEIEBU
IPyIA IO TAXHOTO OTHOWIEHWE KbM u3uckBaHuATa 3a bYT. Ilo To3m HauuH 3a rpymnara,
UACHTU(HUIMPAHA KAaTo MO-cabo MOATOTBEHA CiieBa 1a ObJaT MpeIIoKEeHN HOBH CIIOCOOH
3a IMoJlydaBaHE Ha 3HaHMs, ONM3KM A0 uiedra 3a ,,00ydeHue mpe3 LeaHs MPOU3BOJCTBEH
nporec.
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