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JlucepTallMOHHUAT TPYA € MO JOKTOpCcKa mporpama ,,OpraHu3anus U
yIpaBJICHHE M3BBH c(epaTa Ha MATEPUATHOTO MPOU3BOACTBO (YIpaBiieHHE Ha
CUTYPHOCTTa U oTOpaHaTa)“ B o0nacT Ha Buciie oOpa3oBanue: 9 “CurypHocT u
oroOpana”, [Ipodecnonanno nanpasnenue: 9.1 “Hammonanna curypraoct”.

KannumareT € JOKTOpaHT B caMoOCTOsTENHA (opMa Ha TMOATOTOBKA B
kareapa ,,CyxombTHH Boiicku” nipu (dakynret ,,Komangno-maben” na BA ,,I. C.
PakoBcku™.

3amurara Ha AUCEPTALMOHHUS TpyA Iie ce c¢bcTtou Ha 28.10.2026 r. ot
14.30 gaca, B Akagemuuna 3aja A3 Ha Boenna akagemus ,,I. C. PakoBcku®.

Marepuanure 1o 3alMTara ca Ha Pa3nojIoKeHNEe Ha MHTEPECYBaIUTE CE B
Peructparypara 3a Heknacudunupana napopmanus Ha Boenna akagemus ,,[. C.
PakoBckn™.

Booewa opeanuzayus: Boenna akamemms ,,I. C. PakoBcku”, ¢dakynrer
,KoManaHo-1maben”, karenpa ,,CyXOmbTHU BOMCKHU .

Aemop: nnxenep ['eopru ['eoprues Enuen

Tema: ,,YCHBBPIIICHCTBAHE HA METOANTE M TIOJXOINUTE 33 CPAaBHEHHUE Ha OOWHUTE
NOTEHIIMAJIA B UHTEPEC HA KOMAHJIBAHETO U YIIPABICHUETO .

Hayuen pvrosooumen: nonkoBHuK npodecop goxkrop Emun Mapunor Exes
Tupaoic: 3 6p.

Omneuaman na: 07.08.2026 1.
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PA3JIEJ TBPBU — OBIIA XAPAKTEPUCTHKA HA
TUCEPTALIMOHHUS TPY]I

Hacrosiiust  nucepranmoHeH  Tpyd  MpeACTaBisiBa pa3paboTka ¢
KOMOWHHpAH XapakTep, KOHUTO € CIEICTBUE OT TEOPETHYHO-aHAIMTUYHATA,
IPOCKTAHTCKAaTa M anpoOallMOHHATa poJisi Ha €TalnuTe Ha W3CIEIBAHETO.
OCHOBHUST pe3yiTar oT pa3paboTKara € MPaKTHUKO-IIPUIIOKEH HHCTPYMEHT, KOMTO
e peanu3upaH 4pe3 paszpaborBaHero Ha CucTtema 3a ¢popMUpaHe HAa UHICKC HA
yopemkus pakrop (CONYD), uzrpageHa oT KOHIENTyaTHA U MIPUJIOKHA YacT U
MpeHa3HaueHa 32 aHAJIMTUYHO MPECTaBSIHE Ha YOBEMIKUS (DAaKTOpP M HETOBOTO
KOJIMYECTBEHO BKJIFOYBAHE B METOAMTE M TMOAXOJAUTE 32 CpPaBHEHUE HAa OOMHUTE
MOTEHIMAJIA B HUHTEPEC HA KOMaHABAHETO U YIPABICHUETO.

N3cnensanero e pa3paboTeHo B 00JaCTTa HA BOGHHOTO JIENI0 U € HACOYEHO
KBbM YCBBBPIIEHCTBAHETO Ha METOAUTE M MOJIXOAUTE 3a CPaBHEHHE Ha OOWHUTE
NOTEHIIMAIA 4Ype3 AaHAJUTUYHOTO TPEJCTaBIHE Ha YOBCHMIKUA (PaKTOp
nocpenctBoM CONYD u HETOBOTO M3MOJ3BAHE KATO MHOXKUTEN HA U3YUCIICHUS
NMOTEHIMaJl. B KOHIIENTyaJlHO OTHOIIIEHUE TPYABT pa3mIek1a YOBEIIKUS (PaKkTop
KaToO CaMOCTOSITEJICH aHAJTUTUYEH MOKa3aTes, YUETO KOJTUUYECTBEHO MPEACTABIHE
Ch3/1aBa yCJIOBUS 32 MO-II'BJIHO U OOEKTUBHO CPAaBHEHUE Ha OOMHUTE MOTECHIIAIH.

Axmyannocmma na memama TMPOU3TUYA OT HAPACTBAILOTO 3HAUYCHHE HA
YOBENIKUsl (paKkTOp 3a peanu3anusaTa Ha OOWHUSA MOTEHIMAT W OOWHAaTa MOII B
YCJIOBUSATA HA ChbBPEMEHHATA Cpe/la 3a CUTYpHOCT. He3aBUCHMMO OT IMPOKOTO My
JOKTPUHAIHO U HAyYHO MPU3HABAHE KaTO CHIIECTBEH (PaKTOp 3a pe3yiTaTute OT
OOWMHUTE JEWCTBUS, HETOBUTE HEMATepUAIIHU KAue€CTBEHH XapaKTEPUCTUKU
IPOABJKABAT J]a C€ OTYUTAT MPEAUMHO OMKCATENTHO, Oe3 J1a ObJaT Mpe/ICTaBeHH
Ype3 aHAJIMTUYEH UHCTPYMEHT, MO3BOJISIBAIL] TAXHOTO U3MEPBAHE U KOJIMUECTBEHO
BKJIIOYBAHE B ITPOIIECca HA CpaBHEHUE Ha OOMHUTE MOTeHIIMaIU. ChIIEeCTBYBAILIUTE
METOIM U TOAXOAM 3a CpaBHEHHE Ha OOWHHUTE TNOTEHIMAIM OTYUTAT B
npeo0IraiaBaiia CTeIeH MaTepruaTHUTE KOJTUISCTBEHN U KaUeCTBEHH MapaMeTpH
Ha (U3HYECKHS KOMIIOHCHT Ha OOWHAaTa CHiia, JOKATO BIUSHUETO HA YOBEITKUS
dakTop BBpPXy peanm3aluATa HAa TMOTEHIIMAIUTE OCTaBa W3BBH 0O0XBara Ha
aHaIu3a.

Hayunusm npobnem Ha WM3CIEABAaHETO C€ HM3pa3sBa B CHIICCTBYBAIIUS
JTMCOHAHC MEX/Ty CTPATEernueCKOTO U IOKTPUHATHOTO IPU3HABAHE HAa 3HAYEHUETO
Ha YoBelKus (akTop 3a OoilHaTa cuiia U HErOBOTO OIPAHUYEHO KOJUYECTBEHO
OTYUTAHE B CHIICCTBYBAIIUTE METOAM U MOAXOAW 3a CpaBHEHHE Ha OoiHUTE
NoTeHIMAIU. B pe3ynTar Ha ToBa OTChCTBA Bb3MOXKHOCT TOH J1a ObJ1e AHAITUTUYHO
IIPE/ICTaBeH U BKJIIOYEH KaTO KOJIMYECTBEH KOMIIOHEHT B IMpolieca Ha CPAaBHEHHE
Ha OOWHUTE MOTEHITMAN, KOETO OTpaHUYaBa HETOBATA IIBJIHOTA U OOCKTHBHOCT.
[IpeononsaBareTo Ha TO3M MPOOIIEM Hallara pa3pad0TBaHETO HAa HAYYHOOOOCHOBAH
MOJIXOI, Ype3 KOMTO YOBEMKHUIT (HAKTOp Na ObAe CTPYKTYpUpPaH, U3MEPEH H
NPEACTABEH KOJIUYECTBEHO.
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3a pemaBaHeTo Ha Taka (GOpMYJIMpaHUs HAaydeH MpoOJeM ca OIpeesieHr
0o0eKT M mpenMeT Ha uicheaBaHeTo. Obexm Ha U3cied8aHemo Ca METOIUTE W
MTOJIXO/INTE 32 CPABHEHHE Ha OOMHUTE MOTSHITUANH, & npeoMem HA U3Ce08AHemO
— AQHAINTAYHOTO KOJHMYECTBEHO TIPENCTaBIHE HAa YOBEMIKUS (akKTop,
MO3BOJISIBAIN0 MHTETPUPAHETO My B METOIUTE U TOAXOAUTE 32 CPABHCHHE HA
OOWHUTE TTOTCHITHAIIH.

B cworBercTBHE ¢ ompeaeneHuss npenMmer € (opmynmpaHa
uscreoosamenckama me3da, CHOpel KOSITO aHAIUTUYHOTO KOJUYECTBEHO
IPEICTaBsIHE HAa YOBEIIKKS (PAKTOp M HETOBOTO MHTEIPUPAHE III¢ YCHBBPIICHCTBA
METOJUTE M TIOJIXOJIUTE 32 CPAaBHCHHME HA OOMHUTE MOTEHIIMANIN, C KOCTO IIE CE
IPeoo0JIee ChINECTBYBANIUAT JUCOHAHC MEXK/y CTPATETMYECKOTO MMPU3HABAHE Ha
3HAYUMOCTTA Ha KaYECTBEHHWTE XapaKTEPUCTHUKM HA YOBEKa 3a OoifHara cuia |
TAXHOTO OTPAHMYCHO AaHATMTHYHO KOJMYESCTBEHO OTYHTAHE.

3a mpoBepka Ha Te3ara € GopMyaupaHa pabomuama Xunomesd, CIOpen
KOSITO YCHBBPIIICHCTBAHETO Ha METOJIUTE U TIOJXOIUTE 32 CPABHEHHE HA OOMHUTE
MOTEHIIMAJIM B MHTEPEC Ha KOMAHJIBAHETO M YIIPABICHUETO Ype3 MHTETpUpaHE HA
AHAJIMTUYHO KOJIMYECTBEHO IMPEICTAaBIHE HA YOBEHIKHUS (HaKTOP € BH3MOXKHO
ocpescTBOM pa3padoTrBane Ha CucteMa 3a opMHpaHe HA UHICKC HA YOBEITKUS
¢dakrop (CONYD), Banuaupane Ha cUCTEMaTa 1 U3MOI3BAHETO 1 B MPOIECUTE HA
CpaBHEHHUE.

ILlenma e na ce pa3pabotu u Bamuaupa upe3 amnpoodarus COUYD,
MO3BOJISBAIA HETOBOTO AHAJIMTHYHO KOJMYECTBEHO BKIIOYBAHE B METOIUTE U
MOIXOANTE 3a CpaBHCHHWE Ha OOWHWTE TMOTEHIMAIW. 3a IOCTUTAHETO Ha
rocTaBeHara 1ejl ca GopMyIupaHu CIETHUTE U3CTe008AMENCKU 3a0aYU:

1. AHanu3 Ha NOKTPUHAIHU U JIUTEPATYPHU U3TOUYHHUIM U MOCTAHOBKH,
CBBbP3aHU C KATETOPUUTE ,,[IOTEHIIUAI, ,,00€H TOTEHIUAT " U ,,4OBEIIKU
dakrop*;

2. Ananu3 Ha ChIIECTBYBAIIIM METO/IU U TTOAXOH 32 CpaBHEHHE HAa OOMHU
MOTCHIIMAIM, KAaKTO M Ha MOAXOAW 3a OILCHKAa Ha BIMSHHUETO Ha
JOBEIIKHS (haKTOP BBPXY OINEPALUHTE;

3. dopmynupaHe Ha KOHIICNTYaJIHM OCHOBH 3a pa3paboTBaHe Ha MOJICI 3a
OIIEHKA Ha YOBEHIKHUs (pakTop;

4. PaspaborBane Ha Cuctema 3a ¢opMupaHe Ha MHJICKC HAa YOBEIIKHS

dakrop (CONYD).
5. IlpoBexxnaHe Ha BbTPEIIHAa W IpakTUYeCKa ampodanus Ha
pazpaborenara CONYD.

6. AnHanu3z Ha pe3yaratute oT anpoOanusata Ha CONYD u ycraHoBsIBaHE
Ha HeWHara (yHKIHOHATHA PAOOTOCTIOCOOHOCT, YCTOWYMBOCT U
MIPUIIOKHOCT.

Memooonoeusama na uzcieoganemo € CboOpa3eHa ¢ paboTHaTa XUIIOTE3a,
NOCTaBEHaTa WEJI M H3CICHOBATEIICKATE 3aJadyd W € U3rpajieHa Karo
MOCJIeIOBaTeNIeH Mpolec, 00eUHsBAIl TEOPETUUECH aHalIu3, (GpopmynupaHe Ha
KOHIIETITYaJlHU OCHOBU 3a pa3pabOTBaHe Ha MOJEN 3a OIEHKAa Ha YOBEUIKUS
(daxTop, mpoektupane Ha CONYD u HEHHOTO BaIMAMPAHE Ype3 BHTPEIIHA U
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npakTuyecka anpoOanus. Tazu mocineoBaTeIHOCT OCUTYPsiBa JJOTHYEeCKa Bpbh3Ka
MEXIYy TEOPETUUHUTE TOCTAHOBKH, pazpaboTBaHeTo HAa CucTemara u mpoBepKara
Ha HeiHaTa QyHKIMOHAIHA Pab0TOCIIOCOOHOCT, YCTOMYUBOCT U IPUIIOAKUMOCT.

3a peanu3MpaHe Ha U3CIEABAHETO C€a W3MOJA3BaHM OOIIOHAYYHU U
ClielMaIM3UPaHd HayYHU METO/M, BKIIOYUTEITHO aHAIU3 U CUHTE3, UHIYKIHS U
NEAYKIMsS, CPAaBHUTEJEH AaHalIW3, CHCTEMEH IIOJIXOJA, MOJEIMPAHE, AHKETHO
Ipoy4yBaHe, CTaTUCTHUYECKH METOAU 3a 00padoTKa M aHaIM3 Ha €MIUPUYHUTE
naHHu. CbBMECTHOTO MM TpUJIaraHe OCHUTypsiBa HE0OXOIMMara TEOpeTUYHA U
EMIIMPUYHA OCHOBa 3a pa3pabOTBAHETO, BAIMIUPAHETO M ANPOOMPAHETO Ha
CONYD.

Uszcneosanemo e ocpanuueno A0 AHATUTHUYHOTO  KOJIMYECTBEHO
Ipe/ICTaBsiHE HA YOBEIIKUS (PAaKTOp B KOHTEKCTa Ha CPaBHSBAHETO Ha OOMHUTE
noTeHanu. Banuaupanero Ha pazpadoreHata CONYD e npoBeieHO B paMKUTE
Ha (opmupoBanus or CyXombTHHUTE BOWCKM Ha bbiarapckara apmus, mopaiu
KOETO IIOJIyYEHUTE EMIIMPUYHU PE3YJATaTh CE€ OTHACAT JO YCJIOBHUSITa Ha
U3BbpIIEHUTE  ampoOamuu.  Pa3paboreHara  cuctema  HE  3aMecTBa
CBIIIECTBYBAIIUTE METOJU U TMOAXOAH 32 CPAaBHEHHE Ha OOWHUTE MOTCHIIMAIIU, &
pa3mvpsiBa TEXHUTE AHAJIUTUYHU  Bb3MOXKHOCTH  4YpE€3  KOJIMYECTBEHO
Mpe/ICTaBsiHE Ha YOBEIIKUS (PakTop.

Pesynratute OT WM3CHENBAHETO Ca IIPOBEPEHHM YPE3 GbmpewHa u
npakmuyecka anpooayus nHa CONYD. Brrpemnara anpobdaius € npoBeeHa B
nepuoga 1-5 mexemBpu 2025 T. B KOHTpPOJMpaHa HW3CIEAOBATEICKA Cpela C
Y4acCTHETO Ha OQUUEPH, CEPKAHTH U BOMHULM OT pa3IMYHU OPraHU3aLUOHHU
HuBa Ha CyXOmbTHHUTE BOICKM Ha bbarapckara apMus, KakTo U Ha 00y4aeMu OT
Boenna akanemus ,,I. C. PakoBcku®. Upe3 Hest ca nmpoBepeHH (pyHKIMOHATHATA
paboTOCIOCOOHOCT Ha U3MEPBATEIHUS U MaTEMaTHYECKUSI MOy, IPOLIEypHaTa
MOCJIEZIOBATEIHOCT U cnocoOHocTtTa Ha Cucrtemara ga ¢opMupa HHJIEKC Ha
yoemkusi paxrop. [Ipakruueckara anpobaimus e npoBeneHa B nepuona 17-20
deBpyapu 2026 . npu nipuinarane Ha CONYD B pamkuTe Ha KOMaHAHO-IITAOHOTO
yuenue ,,Pemmurenen ynap 26 ¢ o0yuaemu oduuepu ot Boenna akanemus ,,I. C.
PaxoBcku®. O6musaT 6poit Ha ydyacTBaJIUTE B alpoOaIusTa BOCHHOCIYXeIu € 89.

Jlucepmayuonnusm mpyo ce cocmou om yBOJ, TPH TJ1aBH, OOIIN U3BOAU U
NpEeIOKEHUS, 3aKIIOUeHre U 9 mpuiiokeHus. TekcThT € pa3paboTeH Ha 289
crpannuy. M3nonseanu ca 67 nurepaTypHU U3TOYHUKA OT KOMTO 12 Ha Kupuiuna
Y 55 Ha JaTUHHUILIA.

PA3JIEJI BTOPU - CbABbPKXAHUE HA TMCEPTAIIUOHHUSA TPY/]
YBOJ

B yBoma e wusrpaneHa Jiormdeckara M METOIOJIOTMYHATa pamMKa Ha
u3zcinenanero. dopmynupaH € HaydyHUAT 0OpoOieM, NOpou3THYal] OT
HECHOTBETCTBUETO MEXIy IPHU3HATOTO 3HAYCHWE HA YOBEHIKHSA (DAKTOp |
OTPaHMYCHOTO MYy AaHAJIUTHYHO IPEJICTAaBSIHE NPHU CPAaBHIBAHETO HA OOWHHUTE
nmoreHimand. Ha Tasm ocHoBa € 000CHOBaHA HEOOXOIMMOCTTa  OT
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KOJIMYECTBEHOTO OTYMTAHE Ha YOBELIKUA (DAKTOp B Mpolieca Ha CpaBHSABAHE Ha
OOMHUTE MOTEHIIHAIIH.

B crpotrBercTBME ¢ mpoOinema ca ONpEAesieHH Hay4YHHST —amnapar,
METOJOJIOTHATA M OTpaHMYEHUSATA Ha wu3cienBaHero. DopMmylnupaHuTe IIECT
U3CIIEOBATEIICKH 3a/1a4M Cca Pa3NpPEAEIICHH MEXKIy TPU MOCIEA0BATEIHU €Tana:
TEOPETUYHO-AHATUTHYEH, MPOEKTAHTCKH M anpoOallMOHEH, KOUTO OMNPEAeIsAT
JIOTUKaTa Ha TPUTE IVIaBU U BOAAT KbM pa3paOOTBAHETO U BAIUIUPAHETO HA
CoNYo.

Taka yBOmBT 3a7aBa KOHIENTyaJlHaTa OCHOBA, IOCIEAOBATEIHOCTTa U
IPAaHUIIMTE, B KOUTO CE€ pPellaBa HAyYHUSIT MPOOIIEM.

ITABA ITBPBA — KOHIEIITYAJIHU OCHOBU 3A UHTET'PUPAHE HA
YOBEUIKUSA ®AKTOP B MOJEJHU 3A OIIEHKA HA BOHMHUTE
HOTEHIINAJIN

[IppBa mIaBa mnpeACTaBs TEOPETUYHUS €Tall Ha JAUCEPTAllMOHHOTO
W3CIIEBAHE W HW3rpa)kaa IMOHATHIIHATA M KOHLENTyaJHaTa OCHOBa 3a
aHAJIMTUYHOTO BKJIIOYBAHE HA YOBEIIKHUS (DAKTOp B MPOLECUTE Ha OLIEHKA U
CpaBHEHME Ha OOMHMTE MOTEeHIMaNIU. B Hesl ce M3MbJIHABAT MbpBaTa, BTOpara u
TpeTara H3CJEeNI0BaTeJICKa 3aJada, HACOYEHUM KbM aHaJM3 Ha KaTeropuuTe
,,ITIOTEHITHAI, ,,00€H MOTCHIINAI" 1 ,,4OBEIIKH (haKTOP‘, KPUTUIHO H3CIICIBAHE
Ha CHILECTBYBAIIUTE METOAN U MOJXOIU 32 CPaBHEHUE HAa OOMHUTE MOTEHIIUATU
1 32 OLICHKA Ha BJIMSHUETO HAa YOBELIKHUS (DAKTOP BHPXY ONEPALUUTE, KAKTO U KbM
(dopMynupaHe Ha KOHILIENTYaJlHU OCHOBH 3a pa3paboTBaHE HAa MOJIEN 32 HEroBara
orleHka. Jlorukara Ha raBaTa € NOAYMHEHA Ha pa30UpaHeTo, Y& KOIMYECTBEHOTO
MIPEICTABSIHE HA YOBEIIKHS (PAKTOp M3UCKBA MPEABAPUTEIIHO U3SCHSIBAHE KAKTO
Ha KaTeropusTa, BbpXy KOSITO TOM OKa3Ba BIMSIHUE, TAKa U HA MACTOTO My MEX]LY
OoiHUS OTEeHIIUA U 00liHA €PEKTUBHOCT.

[IppBara TOYKa € IMOCBETEHA HA aHaJM3a HAa KaTeropuuTe ,,IOTCHIHAI" U
,,O00€H MOTEHIH A", KOUTO (POPMUPAT NOHATUHHUS PYHIAMEHT Ha U3CJIEIBAHETO.
B ocHoBara Ha paborara e pa3OupaHeTo, 4e pa3pabOTBAHETO Ha Moned 3a
AHAIUTUYHO BKJIOYBAaHE HAa YOBELIKUS (AKTOpP H3HMCKBA IPEIABAPUTEIIHO
U3SICHSIBAaHE Ha ChIBPKAHUETO, B3aMMOBPB3KUTE U MSACTOTO Ha T€3U KaTErOPHUU B
TeopusTa Ha OoifHaTa cuia. 3a Ta3u Le € pa3padoTeHa CpaBHUTENIHA aHAJTUTUYHA
pamKa, 4pe3 KOATO MOHATHUTA Ca U3CIICABAHU CIIOPE/ TEXHUTE POAOBU IPU3HALIH,
ompeaensmy Oene3u, PyHKIMOHATHA 3aBUCUMOCTH U KOHTEKCT Ha ymoTpeoa.
AHanu3pT 00XBalla CIENUATM3UPAHd HAYYHH ITyOTUKAIH, JIEKCUKOTpadCKu
W3TOYHMIIM, HALMOHAJIHW HOPMATHBHU M JOKTPUHAIHU JOKYMEHTH, KaKTO M
o(puIMaTHU TEPMUHOJIOTMYHH U JOKTpUHAIHM ImyOonukanuu Ha HATO.

[IbpBOHAUATHO € aHaJIM3UPAHO OOIIOTO ChAbpPKAHUE HA KaTeropusiTa
,ITOTEHIIAAJ‘, KaTO € MPOCIEIECHO HEMHOTO pPa3BUTHE W IPUIIOKECHHE BbB
BOEHHATa TEOpUs. YCTAHOBEHO €, Y€ HE3aBUCHUMO OT pa3jMuusiTa B OTICIIHUTE
OIpe/eNeHNs], MOTEHIUATbT MOCIEI0BAaTEIHO CE pa3MIexk/a Karo HajJu4yHa, HO
HEepealu3upaHa Bb3MOKHOCT, UAETO MIPOSIBIICHUE 3aBUCH OT KOHKPETHU yCIIOBUSI.
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ToBa pazoupaHe ClIy>kM KaTo KOHIIENTyajlHa OCHOBA 3a MOCJICIBAIIMS aHAIN3 Ha
OOMHMSA ITOTCHIHAAIL.

N3cnenBaneTo Ha MOHSATHETO ,,00€H MOTEHIIMAN" BKIIOYBA CPAaBHUTEIICH
aHaIW3 Ha CTEIUaIN3upaHu HAyYHH MyOJMKallUY, HAIMOHAIHATA JOKTPHHAIHA
paMKa U CbhblO3HaTa TEPMUHOJOTrMYHA cuctema. lIpocnenenu ca cxoiacrBara u
paznuUusaTa MEXIY BB3MPHUETUTE OMpPENeTCHUs, KAKTO U BPBH3KUTE HA OOMHMS
MOTEHIIHAJI C KaTEerOpUHUTEe ,,CTIOCOOHOCTH®, ,,00iHa Momr", ,,00¥iHa cumIa“ u
,00lHa e(QeKTUBHOCT. AHaJIM3BT I[I0Ka3Ba, Y€ B HAIIMOHAJIHATa TEOPUS
MOHATUETO C€ W3I0J3Ba IIUPOKO, HO 0Oe3 enuHHa JedUHUIMSA, a B
TepMuHojornuHarta cucrema Ha HATO numncBa HEroB NpsSK €KBUBAJICHT.
YCcTaHOBEHO € ChIIO, Y€ OIM3KUTE ChIO3HU KaTETOPUM OTTMCBAT PA3JIMYHU ACTICKTH
Ha OolHaTa cuja U HE MOraT Ja ObJaT BB3MPUETH KATO M'BIHO ChIABPKATEITHO
CHbOTBETCTBHME HA MOHATHUETO ,,00€H NOTEHIAT .

Ha Ta3m ocHOBa ca cucTeMaru3upaHd OCHOBHUTE KOHUENTYalIHU
XapaKTEPUCTUKU  HA  MOHSITHUETO, YCTAHOBEHH Ca  ChIUIECCTBYBAILIMUTE
TEPMUHOJIOTUYHU U METOAOJIOTUYHHU JACHUIIMTH U € 000CHOBaHA HEOOXOIUMOCTTA
OT TpEelUM3UpaHE Ha HErOBOTO ChAbpP)KAaHHE B KOHTEKCTa HAa HACTOSIIOTO
u3cienBaHe. B pesynarar Ha ToBa € MpEeMIOKEHA aBTOpPCKa AepuHUIIMS Ha
MTOHSATHETO:

boen nomenyuan e u3MepuMuAT U3pa3 Ha KOJTMUYECTBEHUTE
¥ KaueCTBEHUTE Bb3MO)KHOCTH Ha CPE/ICTBATA 3a MOpa3siBaHe
Ha BOGHHO (opMupoBaHue, GopMUpaAlI CIOCOOHOCTTA MY
7a BB3/ICHCTBA B OIpENeieHa CTENEeH BBbPXY KOHKPETEH
NPOTUBHUK B PAMKUTE HA JAJCH MEPHOA OT BpeMe M INpHU
KOHKPETHH YCJIOBHSI Ha OTIepaTHUBHATa CPe/a.

HNedbununusara U3NBJIHSIBA pOJiE HA  KOHIENTyallHAa OCHOBAa 32
nocienBamoTo paspadorane Ha CONYD u 3a aHATUTUYHOTO UHTErpUpaHE HA
4oBeIKus (hakTop B MPOIECa HAa CpaBHEHUE HA OOMHUTE MTOTEHIIHAIIH.

KonnenrtyanHoro wu3sicHiBaHe Ha KaTeropusra ,,00€H MOTEHUHAN" €
MOCJEIBAHO OT AaHalIW3 Ha JIOKTPUHAJIHUTE W TEOPETUYHUTE AaCMeKTH Ha
MOHSTUETO ,,4OBelIKHs (akTop®. Paborata B TO3M pa3iesn € OpraHu3upaHa
MOCJICIOBATEIIHO B TPY B3aUMOCBBP3aHu eTara. [IspBoHaYaIHO ca aHAIM3UPAHU
CHEIUAIN3UPAaHUTE HAyYHU TMyOJUKAlMd W HAIMOHAIHUTE W CHIO3HHUTE
JOKTPUHAJIHH IMOCTAHOBKH, 32 Jla Ob/Ie YCTAHOBEHO KaK MOHITHETO ce pa3oupa u
W3M0JI3Ba B ChBPEMEHHATA BOEHHA Teopus W mpakTuka. Cieq ToBa € U3BBPIICH
npernie Ha KJIACUYECKA U ChBPEMEHHU BOCHHU TCOPUHU M aHAIM3M C IIEJT Ja Ce
MIPOCIIeTN MICTOTO Ha YOBEKa KaTo (hakTop 3a peanusupane Ha 6oiiHaTa cuia. Bb3
OCHOBa Ha JBaTra aHAIUTHUYHU OJoKa € (opMmylupaHa aBTopcka JAedUHULIUA Ha
MOHSITUETO ,,YOBEHIKA (PaKTOp®, KOSATO M3IIBIHSABA POJIATA HA KOHIIENTyalHa
OCHOBA 3a nocJeaBaiioTo pazpadborsane Ha CONYD.

B mbpBusg aHamuTHyeH OJOK ca M3CIEIBAHM HALMOHAJIHU M CHIO3HU
JOKTPUHAIHU  JIOKYMEHTH, CHEHMAIU3UPAHU  HAyyHH NOyOIMKauuu U
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TEPMHUHOJIOTHYHU U3TOUHHUIIA. AHATN3BT € HACOUEH KbM ChIIbPKaHUETO, 00XBaTa
¥ (pyHKIIMOHAITHOTO 3HAYCHHUE HA TIOHATHUETO, KAKTO M KbM HAuWHA, IO KOWTO TO
ce CBbp3Ba C OOWHUS MOTeHIMAN, OoifHaTa cuia U OoifHara €(pEeKTUBHOCT.
YcTaHOBEHO €, Y€ BBIOPEKH TOCIEAOBATETHOTO MPU3HABAHE HA HETOBOTO
3HAYCHHUE, YOBEHIKUAT (HAKTOp C€ MPEIACTaBs 4pe3 Pa3IuYHA KOMIIOHCHTH —
MOpaJ, JUACPCTBO, IMOATOTOBKA, MOTHBAIIWS, KOTHUTHBHHU, NICUXOJOTHYCCKU U
COIIMAJTHU XapaKTEPUCTUKN — Oe3 Te Ja ObJaT MHTETPUPAHH B €IMHHA CHCTEMHA
KaTeropus, MPUTO/IHA 32 AaHATUTUYHO U KOJMYECTBEHO MPEICTABSIHE.

3a ma ce mpoBepH Aalu TO3U JASPUIUT C€ MPEOAOsiBa B PA3BUTHETO Ha
BOCHHATa TCOPHS, BbB BTOPHS aHAJUTHUCH OJOK € W3BBLPIICH Mperiea Ha
KJIACHYECKM ¥ CHBPEMEHHM BOCHHHM TEOpMHM M aHaimu3W. IlpocrnemeHo e
Pa3BUTHETO HA pa30MPAHETO 3a POJISITA HA YOBEKA — OT KJIACHUYECKUTE MOCTAHOBKH
3a Mopaja W BOJATa 3a moOena 0 ChbBPEMEHHHUTE KOHIICMIIUU 32 MOPATHUS
KOMITOHCHT Ha OOHHaTa CHJIa M YOBEIIKOTO U3MEPEHHE Ha OIepauuTe. AHAIU3HT
MOKa3Ba, Y€ HE3aBUCHUMO OT Pa3IUYHUTE TECOPECTUYHH IOIXOJU, YOBCIIKUTE
HEMaTepPUATHA XapPaKTEPUCTUKHU IMOCIICIOBATEITHO CE Pa3mIekaar Karo (akrop,
KOWTO BJIHSIC BHPXY MPOSBICHUETO HAa OOWHMS MOTEHIIMA, HO HE CE MPEICTaBAT
Yype3 eIWHEH aHAJIMTUYEH MOJICI, MO3BOJISBAI OTYMTAHE HA CTEIICHTa WM Ha
BJIMSTHUE W BKJIFOYBAHE B MPOIICCUTE HA CPABHECHHE.

O060011aBaHeTo HA PE3YJITATUTE OT JIBaTa aHAJTUTUYHH OJIOKa TTO3BOJISABA 1A
ObJarT W3BEJACHH YCTOWUMBUTE XapaKTCPUCTHKH Ha YOBEHIKUSA (akTop, Ja ce
pasrpaHu4d HErOBOTO ChABPIKAHHUE OT CPOJHHU KATETOPHUH M Ja Ce apryMEHTHpA
HeoOXoauMocTTa OT coOcTBeHa paboTHa neduuunus. Ha Tasu ocHoBa e
dbopMmynupaHa aBTopcka Je(MUHUIMS HAa TOHATHETO, KOSITO MPEOAOIsIBa
YCTAaHOBEHHUAT TCPMUHOJOTHYCH JACHUITUT U CIIY)KH KaTO KOHIENTyaJHa OCHOBA
3a TIOCIICABAILIOTO MY ONEPAlMOHAIM3UPAHE U KOJTMUECTBEHO MPEICTaBsIHE upe3
CoNYyo.

Yogewikusam qbakmop IMpCacCTaBJIsIBa CHCTCMCH,
HCMATCPUAJICH ACIICKT Ha BOCHHO (I)OpMI/IpOBaHI/IC,
O6XBaH1aHI CBBKYIIHOCTTA oT B3aUMOCBbBP3aHU

HWHAWBUAYAIIHU W I'PYIIOBU KAYCCTBCHU KOHCTPYKTHU, KOHUTO
O6y0J'IaBHT CTCIICHTA Ha IIPOsBa Ha OoMHMS IHoTcHOuaJlI "
IMO3BOJIAABAT aHAJIMTHUYHO U KOJIMYCCTBCHO ITPCACTABAHC.

Cnen MOHATHUMHOTO HW3SICHSIBAaHE HAa OOWHMS TOTEHIMAT U YOBEIIKUS
(hakTop M3CIIEBAHETO MPEMHUHABA KHM CHIECTBYBAIUTE METOAH U TTOIXOAH 32
cpaBHeHUE Ha OoitHUTE moTeHuuanu. LlenTa Ha TO3M aHANTUTHYEH OJIOK € Ja ce
YCTAHOBSIT OOMIONIPUETUTE MPUHITUIIN, YPE3 KOUTO CE€ U3BHPIIIBA CHIIOCTABSIHETO
Ha TIPOTUBOCTOSIIIIA BOCHHHU CUJIM U CPEJICTBA, KaKTO U Ja CE€ MPOBEPHU JOKOJIKO
U3MOJI3BAHUTE PEIIECHUs TO3BOJIABAT OTYMTAHE HA HEMaTepUaJIHWsA acHeKT Ha
BOEHHOTO (OpMHUpOBaHUE. AHAIMU3BT € OpPraHU3MpaH B JiBa IOCJIEIOBATEIHU
eTanma — U3SACHSABAHE Ha KJacuueckara MareMarhyecka OCHOBa Ha
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KOJIMYECTBEHOTO CPaBHEHUE U KPUTHUYHO U3CIEABAHE HA MPUMEPHU METOAU U
MIOJIXO/TN 32 CpaBHEHHUE Ha OOMHM MOTEHIIUAIH.

B mbpBus eTan ca pasmiegaHM KIACHYECKH aBTOPH, KOUTO MOCTaBAT
MareMaTHueckara OCHOBA Ha OLIEHKaTa Ha ChOTHOIICHHETO MEXIy
IPOTHUBOCTOSIIN CHJIH. TEeXHUTE CXBAIIAHUA MIPEICTABAT 00s1 KaTO KOJTUYECTBEHO
B3aMMOJICHCTBUE MEX]y UYHUCIEHOCTTa, OTHEBaTa MOII, BPEMETO W TEeMIla Ha
3aryOuTe U yTBbPKJ1aBaT MPUHIIUIIA, Y€ OTHOCUTEIHOTO MPEBB3XOICTBO MOXKE /1A
ObJIe U3pa3eHo upe3 popManu3zupaHu 3aBUCUMOCTH.

XapakTepuCTUKU KaTO MOTUBAIHS, IUACPCTBO, MTOJTOTOBKA, CIUIOTEHOCT U
YCTOMYMBOCT HE C€ HW3MEpBAT KaTO CaMOCTOSITEIHA aHAIWTHYHA BEIUYHHA.
[Topagm TOBa KiIacWyeckaTa MaTeMaTHYecKa OCHOBAa C€ OIICHsABAa Karo
HEoOXoZMMa 332 KOJIMYECTBEHOTO IMPENCTaBsIHEe Ha OOWHOTO MPEBB3XOJCTBO, HO
HEM'bJIHA B KOHTEKCTA Ha OTUYMTAHE BIUSHUETO Ha YOBEUIKUS (HaKTOP.

BbB BTOpHs eTanm ca aHanM3WpaHU MPUMEPHU METOIM M TOAXOAU 32
CpaBHEHME Ha OOMHHMTE NOTEHIMAIX, MOAOpPaHH CHOpPEA HauyuHa, MO KOMTO
dbopMupaT KoJIMUECTBEHaTa OIEHKA U MPEOAOIsIBAT JTUIICAaTa HA ChIIOCTABUMOCT
MEXY pPa3IMYHUTE BHOPBKEHUS, (POPMUPOBAHHS W YCJIOBHUS Ha H3IOJI3BAHE.
HezaBucumo 0T paziauuuara Mexay TSIX C€ YCTaHOBsBa 0O0Ia JIOTHKa:
CPaBHEHHMETO C€ M3rpa)kla OCHOBHO BbPXY UHMCJICHOCTTAa M KadecTBaTa Ha
CpeIcTBaTa — TEXHUYECKH XapaKTepUCTUKH, BB3MOXKHOCTU 3a IOpa3siBaHe,
3aIUTEHOCT, MOOMIIHOCT U APYTH.

Kputnunuar aHamv3 mMoKa3Ba, Y€ CHINECTBYBAIIUTE METOAM YCIEIIHO
pelIaBar 3a/1a4ata 3a KOJMYEeCTBEHO U KaYeCTBEHO CHIIOCTABSHE HA TIOTEHIMANA
Ha pecypcHaTa OCHOBA, HO HE OCHUTYPSBAT ISNIOCTEH HHCTPYMEHT 32 aHAITUTHYHO
IpECTaBsSHE HA BIUSHUETO HA YOBEIIKHS ()aKTOpP BHPXY MPOSBICHUETO HA TO3U
noteHan. YoBemkusaT ¢GakTop WIK OTCHCTBA OT U3YHCIUTEIIHATA MPOIETypa,
WIM C€ BKJIIOYBA Upe3 eKCIepTHa OlleHKa. Taka ce 3ama3Ba HECHOTBETCTBUETO
MEXIY JOKTPUHAIHOTO MpPH3HABAHE HA 3HAYEHHETO Ha YOBEHIKUA (DAKTOp U
OTrPaHUYEHOTO MY KOJIMUYECTBEHO y4acTHE B IPOLIECUTE HA CPAaBHEHHUE.

[Tony4yeHusT pe3ynrar He 00€3CHIIBa CHIIECTBYBAIIMTE METOIU U MTOIXO/IH,
a ouepTaBa KOHKpPETHATa IMOCOKA 3a TAXHOTO aHAJIMTUYHO YChBBPIICHCTBAHE. Thil
KaTo T€ Beue OCUTYpsBarT (popmanu3upaHa OCHOBA 3a CpaBHEHHE Ha OOMHUTE
MOTEHIMAIU, HEOOXOMMOTO Pa3BUTHE CE M3pa3sBa HE B MPOMSHA Ha TAXHATA
BBTpEIIHA JIOTUKA, a B CHh3/1aBaHE HA JOMBIHUTEIIHA U3MEPUMa BEIMUMHA, Ype3
KOSITO YOBEHIKHUAT (PakTop 1a Ob/ie BKIIOUEH MO MPOCIEAUM U ChIIOCTABUM HAYHH.
C ToBa aHAJIM3BT MOJATOTBS MPEX0/1a KbM CIIeABAIlaTa TOUYKA, B KOATO CE U3CIIeIBAT
CBILECTBYBAIIMTE MMOIXO/IM 32 OLIEHKA Ha BIUSHUETO HAa YOBEIIKUA (HaKTOpP BHPXY
OTIepaIiHTE.

B crneaBamusaT 6510k M3CIEABAHETO € HACOYEHO KbM IMOIXOIUTE 32 OLEHKA
Ha BIIMSHHETO Ha YOBeWIKUs (akTtop BbpXy oneparuute. Llenra Ha TO3M
aHAJUTHYEH OJIOK € Jla C€ YCTaHOBM JIajii B CHIIECTBYBAIIUTE KOHIIENTYaIHH,
M3MEpBATEIHU U MPUIOKHHU PEIICHUS C€ ChIBPKAT MOAXOAN, KOUTO MO3BOJISIBAT
YOBEIIKUAT (HaKTOp J1a ObJie CTPYKTypUpaH, U3MEPEH U aHAIUTUYHO UHTETPUPAH
B [IPOLIECUTE HA CpaBHEHHE HA OOMHUTE MOTECHIIUAIIH.
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W3cnenBanero  MOCIEOOBATEIHO  pa3miek[a  KOHIENTYaIHUTE U
M3MEpBATeTHUTE TMOAXOAM 3a ONepalMOHAIM3alUsg Ha 4YOBEIIKHs (akrop,
dbopManu3upaHuTe PpaMKH 3a HEroBaTa MWHTErpalvs U ChIICCTBYBAIUTE
CUMYJIAIMOHHY U MPUJIOKHU METOIU. AHAIU3BT MPOCIIEASIBA IPUHITUIIATE, BEPXY
KOWTO CE€ OCHOBABAT TE€3U PEIICHMs, HAUMHA HAa CTPYKTypHUpaHE Ha YOBEIIKHUS
dakTop, H3MOI3BAHUTE I[IOKA3aTeNd M BB3MOKHOCTHUTE 3a KOJIMUYECTBEHO
MIPEICTaBsIHE HA HETOBOTO BIMSIHUE BHPXY PE3YATATHTE OT BOCHHUTE OIEpaIiu.
[IpocneneHo € kak OTHEITHHUTE pElIeHUs AedUHUPAT YOBEIIKUS (PaxTop, upe3
KaKBH IMOKa3aTeJIW IO ONKCBAT, KAKBU AaHAINTUYHHM 3aBUCHUMOCTH H3IOJI3BAT U
JIOKOJIKO Pe3yATaTUTE OT TAXHOTO MPUIOKEHHWE MOTaT Ja OBbJaT U3MOJI3BaHH PU
pa3paboTBaHETO HA OBJCIIN MOJIETHU 32 OlIEHKA Ha YOBEHIKUS (haKTop.

[TpoBenaeHUAT aHaTN3 OYepTaBa CHINECTBYBANIOTO ChCTOSTHUE HA HAYYHUTE
W3CJIeIBaHUs B pasmiekaHara objact u hopmupa HeoOXouMara TEOpeTUUHA U
METOJIOJIOTMYHA OCHOBA 3a CJICJBAIIUS AHATUTHYEH OJIOK, B KOMTO Bh3 OCHOBA HA
YCTAHOBEHUTE 3aKOHOMEPHOCTH, OTPAHMYCHUS W TPWIOKHMH pEIIeHUs ca
pa3pabOTEeHH KOHIENTYaJIHUTE OCHOBM Ha MOJEN 3a OIICHKAa Ha YOBEIIKHS
dakrop.

KonnenTtyanHute OCHOBM Ha Mojena ca pa3pabOTeHHM Bb3 OCHOBA Ha
pe3yaATaTUTE OT MPEAXOHUTE aHATTUTUYHH OJIOKOBE U MPEJCTABAT TEOpEeTUYHATA
paMKa 3a aHAJUTUYHOTO BKJIIOYBAHE HA YOBEIIKUS (DAKTOp B TMpoleca Ha
CpaBHEHHE Ha OOMHHUTE MOTEHIMAIN. B TSX € 000CHOBAaHO MSICTOTO HA YOBEIIKHS
(bakTop B 3aBUCUMOCTTA CIIOCOOHOCTH — O0€H MOTEeHIHAI — O0MHa €()eKTUBHOCT,
OpOM3TUYAIO OT TMO-paHo wu3BeAeHara aepuHunms. Ha Tasm ocHoBa e
apryMEHTHpPaHa BB3MOXXHOCTTA YOBEHIKUAT (akTop Aa ObJe pasmiekIaH Karo
aHAIUTUYHA BENIWYMHA M Ja OBbJ€ BKIIOUEH B CHIIECTBYBALIUTE METOAU 3a
CpaBHEHHE Ha OOMHHUTE MOTEHIIUAH, O€3 J]a U3MEHSI TAXHATa JIOTHKA.

PazpabGorenara KOHIICTITyaTHa pamKka orpeaens oOxBara,
MpEeIHA3HAYCHUETO U OTPAHUYEHUSATA HA MOJIENIa, KAKTO U MPUHIUIIUTE, BbPXY
KOUTO C€ M3rpaXk/ia HeroBara METO/IoNIorHuecka peanusaius. QopMynupanu ca
W3HUCKBAHMATA 32 CHUCTEMHOCT, aHAJIWTHYHA Pa3TPAaHUUYUMOCT, KOJIMYECTBEHA
CHU3MEPUMOCT, (YHKIIMOHATHA PEIEBAHTHOCT, MPOBEPUMOCT U KOHIICTITyajHa
CHBMECTHMOCT ChC CHIIECTBYBAIIUTE METOAM W TIOAXOAW 33 CPaBHCHHE Ha
OOMHHUTE TOTEHIHMAM. YCIOPEIHO C TOBAa Ca OIPEACICHU KPUTEPUHUTE 3a
KOHIICTITyalTHA BAJIUJHOCT M TMPHIOKHUMOCT, YpEe3 KOHTO CE€ OCUTYpsiBa
He00XoIMMaTa TEOPETUYHA OCHOBA 3a MOCcIeABaoTo pazpadorsane Ha CONYO.

H3Boau kpm Ii1aBa nbpBa

B wu3Boaute kbM I[7aBa mbpBa HAYyYHHAT MPOOJEM € OMPENENIEH KaTo
MOHSTUEH, KOHUENTYaJIeH M METOAONOrn4eH. OrpaHuYeHOTO KOJUYECTBEHO
OTYUTAHE HA YOBEIIKHs (aKTOp NMpU CpaBHEHHE Ha OONHHUTE MOTCHIMAIN HE
Ipou3THYa OT HENpHU3HaBaHE Ha HETOBOTO 3HaueHue 3a OoifHara cuia, a oOT
JUIICaTa Ha NPWIOKHMA Bpb3Ka MEXAYy KadeCTBEHara My MpHUpoJda U
KOJINYECTBEHATA JIOTMKA HAa CPAaBHEHUETO.
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[ToHsATUHHUAT aHANKU3 Orpeesis OOWHUS MOTEHIMAN KaTo U3MEpPUM HU3pa3
Ha PECYpPCHUTE Bh3MOXKHOCTH Ha BOGHHOTO (DOPMUPOBAHHKE, a YOBEIIKHUS (DAKTOP
— Karo CHCTEeMEH HeMaTepHalieH acleKT, oOXBallall B3aUMOCBbpP3aHU
WHIUBUyaIHU W TPYNOBU KA4ECTBEHW KOHCTPYKTH. llo3unmonHupaHeTo Ha
yoBemKus (akTop Mexay OOMHHMS TOTeHHHWan u OoifHaTa e(EeKTUBHOCT
MO3BOJISIBA JIBETE KATETOpUHU J1a ObJaT METOJOIOTUYHO CBhP3aHU MPHU 3ala3BaHe
Ha pa3jM4HaTa UM IPUPOIA U aHATTUTUIHA (PYHKITHS.

[IpernensT Ha ChHIIECTBYBALIUTE METOAM M TMOAXOAU 33 CpPaBHEHUE Ha
OOWMHWTE MOTEHIIMAIN YCTAHOBSABA, Y€ T€ OCHTYpPSIBAT KOJWYCCTBEHA JIOTHKA 3a
CpaBHEHHE Ha CHJIH, CPEICTBA U (DOPMHPOBAHUS, HO HE BKIIFOYBAT YOBCIIKHSI
(daKkToOp Karo caMOCTOsATETHA aHAIMTHYHA BeTUYMHA. AHAIU3BT HA TTOIXOINUTE 32
OIICHKA Ha BIMSHUETO HAa YOBEHIKHs (H)aKTOp BBPXY OIEpaIlMUTE IOKa3Ba, 4e
CBIIECTBYBAT pEHICHUS 3a CTPYKTYpUPAHE, OIICHSIBAaHE W MOJCIMpPaHe Ha
YOBEIIKUTE XapaKTEPUCTUKH, HO T€ HE Ca Bh3MPUETH U a/IalITUPAHU 32 BKIIFOYBAHE
B CPAaBHEHHETO HAa OOMHUTE MOTEHIIUAIH.

dopMynupaHUTe KOHIENTYyalHW OCHOBH OIpEAeNAT pamKara 3a
MPEOIONISIBAaHE HA YCTAHOBEHUS IePUITUT upe3 pa3paboTBaHe HA MOJIEI 32 OLICHKA
Ha yoBemkus ¢akrop. C TIX ca W3MBIHEHM bpBara, BTOpara W TpeTara
U3CIIeIoBaTeNICKa 3a/1a4a U € Ch3/1aJIeHa TEOPETHUKO-METO0JIOTUYHATa OCHOBA 32
npoektupaneto Ha COUYD. TloTBbpAeHO € M AOMYCKAaHETO Ha IvaBaTa, 4e
OTPaHUYCHOTO OTYMTAHE Ha YOBEMIKHSA (HAaKTOp NPOWM3THYA OT JIMIICaTa Ha
HETOBOTO JIOKTPUHATHO W KOHIIENITYaJTHO TITO3UIIMOHUPAHE MEXKITy OOWHMS
MOTEHIMAT U OOHaTa e(PEKTUBHOCT U OT OTCHCTBUETO HA KOHIIECTITyaJlHA OCHOBA
3a pa3paboTBaHe HAa MOJIEJI 32 HEroOBaTa OIEHKA.

ITABA BTOPA - TPOEKTUPAHE HA CUCTEMA 3A ®OPMHWPAHE HA
NHAEKC HA YOBEIIKHUA PAKTOP (CONYD)

BTropa miaBa mnpeacTtaBs NOpPOEKTAaHTCKHS €Tal Ha JAMCEPTALIMOHHOTO
H3CIIe/IBaHe, B KOMTO pa3paOOTEHUTE B I'bpBaTa IiaBa KOHIECTITYaIHH OCHOBH CE€
TpaHcOpPMHUpPAT B 3aBBPIICHO MPUIIOKHO CHCTEMHO perieHue. B Hes ce
M3IBJIHSABA YeTBbPTATa U3CJIeIOBaTEICKA 3aj1aua, HacoueHa KbM pa3pabOTBaAHETO
Ha CONYD, npenHazHaueHa 3a aHAIUTUYHO KOJMYECTBEHO MPEACTABSHE Ha
qoBeIIKUs (paKTOp M HETrOBOTO BKIIIOYBAHE B IIPOIIECUTE HAa CpaBHEHHE Ha
OolHUTE MOoTeHIMaan. PaboTara B Ta3u 4acT Ha M3CJIEIBAHETO CE OCHOBaBa Ha
JIOMYCKAHETO, Y€ 4Ype3 CUCTEeMHU W MPOUECAYpPHH pPEUICHUS, pealu3upaHu B
M3MEPBATEICH M MaTeMaTUYECKU MOAYJ, YOBCHIKUAT (PAKTop Moxe Ja Objae
NpEACTaBeH Karo M3Mepuma aHaJIWuTU4YHA BEJIMYMHA, CbBMECTHMA C
KOJINYECTBEHATA JIOTUKA HA CHIIECTBYBALIUTE METOAN M MOJAXOAH 3a CPAaBHECHHE
Ha OOMHHUTE MOTCHIINAIH.
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CUCTEMA 3A POPMUPAHE HA UHAEKC
HA YOBELLIKMA AKTOP (i4®)

KOHUENUENTYA/IHA YACT

(KOHUEeNTYaAHW OCHOBMW, CUCTEMEH NOAX0/, CefIe M KOHCTPYKTa Ha
YOBELWKKA daKTop)

NMPUJ/IOH{HA HACT

M3IMEPBATE/IEH MOAayYN
¥ I
‘ WU3MEPBATENEH MHCTPYMEHT | CTATUCTHUHECKHW MHCTPYMEHT |
‘ 1. CbEMPAHE HA JAHHM ‘ | 3. PEAYKLMA HA MACWBWTE ‘
‘ 2. @OPMMUPAHE HA MACHBI | | 4. OCPELHABAHE NO NOKASATENM ‘
| 5. MPOBEPKA HA KAYECTBOTO / Jamovi ‘
|

¥
AOAHHM C KAYECTBO B AONYCTUMM IPAHULM

}

MATEMATHUYECKHM MOOvN

‘ 1. KAPTHPAHE MO KOMNOHEHTH ‘ —"| 2.1. CYMAEKi ‘

‘ 2. AITOPTHTMHWYHA OBPABOTHA }— | 2.2 Paznuka (ADI)

| 2.4 CYMAEPI

| 2.3. Hatuck (Pi) |

| 2 5. Hopekuws [C)

v
‘ 3. PEAMHA OLIEHKA }» >| 3.1. Hopmanwsauma [N) ‘
I
¥
4. MPHUHOC (Rk) HA KOMNOHEHTA ’| ‘
41. CYMAZRk
KbM OBLUMAT MHAEKC }‘
iU® > 1 =cHHepruyen
l edenr
HHOEKC YOBELLIKM .| CPABHEHME C BASOB U H® = 1= onepaTMBHK
DAKTOP [MD) i MHOEKC (1) 7| ouyawBaHua

iU® < 1 = epo3na Ha
yosewxua dartop

®urypa 2. Crpykrypa Ha Cuctema 3a popMupaHe Ha HHIEKC Ha YOBETIIKHSI
baxTop
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[IspBaTa TOYka € MOCBETEHa Ha pPa3pabOTBAHETO HA KOHIENTYaJIHOTO
chabpxkane Ha CONYD upe3 onpenesnisiHe Ha KOHCTPYKTUTE, BbPXY KOUTO CE€
U3rpaXKaa cucTeMara, TIXHOTO ChIbpKaHUe, (PyHKIMOHAIHA POJii U MPUHLUITU
Ha B3auMoJeiicTBue. 3XoaHoTO pa3Oupane €, ue aHaTUTHYHOTO MPEACTABSIHE Ha
YOBEIIKUS (PaKTOP U3MCKBA HETOBOTO MPEIBAPUTEIIHO ONlEpaIlOHATN3UPAHE Upe3
CUCTEMA OT B3aMMOCBBpP3aHU KOHCTPYKTH, YUUTO XapAKTEPUCTHUKU MOTaT
MOCJIEZOBATENHO J1a ObJlaT U3MEpEeHH, 00pabOTeHH U MPEICTaBEHU Upe3 eIMHEH
KOJINYECTBEH PE3YJITAT.

B Ta3u Bpb3Kka ca pazpaborenu ceaemrte koHcTpykra Ha CONYD, karo 3a
BCEKHM OT TIX ca OMNPEIEICHH HEroBOTO ChIbpKAaHUE, MPEACTABUTEIHUTE
KaueCTBEHU XapaKTEPUCTUKU, TCUXOJIOTMUECKUTE MPOSBICHUS U BHTPEUIHUTE
Harjacu, 4pe3 KOWTO YOBEIIKUAT (PaKTop c€ CTpyKTypupa Karto OOEKT Ha
aHAJIUTUYHO U3CJIE/IBAHE.

Tab6smna Nel. Koucrpyktn Ha CONYD

KauecTBeHna Ilcuxosiornuecka
Koncrpykr BbTpemnu Harsiacu
XapaKkTepUuCTHKA nposiBa

Aoanmugnocm KbM
MIPOMEHU B cpejiaTa

Kornutusen Nudopmanmonna Obexmuenocm pu
K1 — Korautusex
NMOTEeHIUAJ obpaboTka OIIeHKa Ha 00CcTaHOBKAaTa

Kpumuunocm xom
BXOJIsI1IIaTa WHPOPMAIIHS

Pewumennocm 3a
JNIEUCTBUE

BoJieBa K2 — Bosenn Mobunu3amnus Ha Ynopumocm nipu
YCTOMYHBOCT YCHIIAATA TPYJHOCTH

Cmenocm u
CamoouCyuniuHa

Yeepenocm B xputnunu
CUTYyallNH

Camoobnaoanue oxn

EMonunonanna VYnpasneHue Ha
K3 — Emonmonanen CTPEC U HAIIPEKEHUE

CTA0OMJIHOCT €MOLINUTE

Pezunenmuocm
(mcuxuuecka
YCTONYHBOCT)

Jluuna aneasicupanocm ¢
Pel“y_)II/IpaHe Ha yeaume Ha mucusama

MoTtuBanuoHHA WHTEH3UTETA U (TOKOJIKO JIMYHUAT CHCTAB
K4 — MortuBanus

TOTOBHOCT [IOCOKATA Ha BOJIEBOTO | TPUEMA LIEIUTE 3a CBOM)

cHiIHe
Yy Ipogpecuonanna

aneaxcupanocm (Huso Ha
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KauecTBeHna
XapaKkTepUuCcTHKA

KoncTpykTr

IIcuxosiornuyecka
nposiBa

BbTpemnu Harnacu

CBBP3aHOCT C BOWHCKHTE
IIEHHOCTH U €TOC)

Cknonnocm kom
cebeomoasane
(I'oroBHOCT 3a MOIara”e
Ha U3BBHPEIHH YCUITUS
IIPU PUCK)

Conmnajana
HMHTEJINTeHTHOCT

K5 — Conmanso-
IrpyIIOB

Exumno
B3aMOJIENCTBUE

/losepue B xonerute u
JIAJIEPUTE

OmbopHa uepa (exumHa
HarJjaca)

IIpunaonescnocm KbM
(bopMHpOBaHUETO

IMpodecunonanna
KOMIIETEHTHOCT

K6 — I[loaroroska

AJIeKBaTHO MpuUilaraHe
Ha YMCHUSTA

Iloocomeenocm (Bsipa B
3HAHUSATA CH)

Veepenocm B TeXHUKaTa U
000pyIBaHETO

Memoouunocm nipu
W3IBJTHEHHE Ha 33]JaYnuTe

Ilvae u uyecmeo 3a
0mM2080PHOCT

Kepmeenocm B UMETO HA
o01Ius UHTEpEC

Jlugepcku
MOTEHITHAJI

K7 — JlunepctBo

IToemane Ha
PBKOBOJIHA POJIsi

Omeosoprocm 3a KpaHUS
pesyarar

Hnuyuamusnocm 6e3
BBHIIIHA KOMaH1a

Brusnue u momueupane
Ha OKOJIHUTC

[TapanenmHo cbC CTPYKTypHpPAaHETO Ha KOHCTPYKTHTE € pa3paboTeHa
KOHIICTITyaTHaTa paMKa, 4pe3 KOATO OTACITHUTE KaueCTBCHU XapaKTECPUCTHKHU ca
OTHECEHU KBbM CHOTBETHUTE KOMIIOHEHTH Ha OoiiHara cuia. [1o To3u HauuH €
000CHOBaHO MSICTOTO Ha YOBeHIKUs (pakTop B oOIaTra KOHIIEMIIUS Ha OoiHara
CUJIa M € ToKa3aHa Bph3KaTa MEKIY OTACTHUTE KOHCTPYKTH M TSIXHOTO BIIMSIHHC
BBPXY MOPaTHHS, KOHIENITYaTHUS U (PU3NICCKHSI KOMITOHCHT.
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Tadoauuma Ne2. KoHlienTyajHO OTHOIIICHUE HA XapaKTEPUCTUKUTE KbM boliHara

cuiia
KoMnoneHnT Ha KauectBena
N JlokTpHHAaIHA POJIA
OoiiHaTa cuia XapaKTepUCTHKA
MoTuBamnuonHa
TOTOBHOCT
BOJ‘ICPa Jeueamensam “: Te3n kauecTBa reHepUpaT
yCTONIHBOCT Boitaus ayx. Te OTrosapaT 3a BOJIATa 3a
MOPAJIEH i P
Conmanza op0a, ETUYHOTO TOBE/ICHUE W KOXE3UsTa B
HUHTEIUTCHTHOCT rpynara.
EmMonuonanna
cTaOUIHOCT
Korautusen ., Ynpaenenuemo “: Te3n KayecTBa
MTOTECHIIUAT OCHUTYpSIBAT HWHTENIEKTyaIHATa CIIOCOOHOCT
KOHIEITYAJIEH 3a paz0upaHe Ha JOKTPUHHTE, TJIAaHUPAHE U
JInnepcxn B3€MaHe Ha pelleHus. JInaepcTBoTo TyK € B
ITOTCHIIMATI pamKara Ha ONepaTUBHOTO U3KYCTRBO.
., Mncmpymenmom “: Makap (QU3UUECKUAT
KOMIIOHEHT Jia BKJIOYBA KOJHUYECTBEHU
[Tpodecnonanna €CYypCH, XapaKTepUCTHKaTa OCHUTypsiBa
OIBMYECKA pod pecypen,  XapakTep yp
KOMITETEHTHOCT eKCIlepTHOTO  OopaBeHe ¢  TiaX. bes
npodecrnoHanHa KOMITETEHTHOCT,
(bU3NYECKUAT KalaluTeT OCTaBa MacUBEH.

Bb3 ocHOoBa Ha pa3pabOTEHUTE KOHCTPYKTH € U3rpajieHa M TiIXHATa
dbyHKIMOHaNMHa opranu3anus B pamkute Ha CONYD. 3a Bcekn KOHCTPYKT ca
OTpEeEIeHH HeroBara CUCTEMHa poJisi, MSICTOTO MY B Ipolieca Ha (popMupaHe Ha
uHJeKca U (YyHKIMOHAJTHUTE 3aBUCUMOCTH C OCTaHAJUTE €JIEeMEHTH Ha
Cuctemara. [lo TO3uM HauuMH 4YOBEHIKUAT (AKTOp € MPEACTaBeH HE KaTo
CBBKYITHOCT OT HE3aBUCUMH XapaKTEPUCTUKH, a KaTO B3aUMOCBbP3aHa CUCTEMA,
B KOSITO OTZICJTHUTE KOHCTPYKTHU M3IIBJIHABAT PA3JIMYHHA, HO B3aUMHO JOITBJIBAIIN

ce QyHKIIUH.
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Taboauuma Ne3. OyHKIMOHAIHA poJid HAa KOHCTpYyKTUTE HAa CONYD

DYyHKIMOHATHA
poJst

KoncTpykr

Onucanme HA
(pyHKIIHOHATHOTO
B3aHMOJeHCTBUE

Xapakrep Ha
dyHkuusTa

N3TOYHUK

JInpepcrBo

Nuaunuupa IIPOLIECUTE.
JIupepbT npeaocTaBsi CMUCHI
U ,,BBHIIHU MOTHBAL[MOHHU
HU3TOYHUIIN (xay3a,
MpU3HAHUE, PECYPCH).

AxTHuBHa /
Hacousama

CPEJA

IloxroroBka

OcurypsiBa CUTYPHOCT.
OOyuennero €  cpenara,
KOSTO JlaBa Ha WHIUBHUA
YBEPEHOCT B COOCTBEHHTE
CHITH — KITFOYOBa
MPEIIOCTaBKa 3a
MOTHBAIIMOHHUS U300p.

Konrekcrua /
O06e3meuanana

NHCTPYMEHTH

Koruurusen,
Emonmonanes,
Conuanso-
TPYIIOB

CpencrBa 3a BB3ACHCTBHE.
JIupeppr omepupa ¢ TE3H
bakTopu (nHbOpMaLIHS,
€MOI[MOHAJIHA MOJIKpera,
KOXE3Wsl), 3a J1a CTUMYJIHpa
WHWBU/IA.

HNucTpymenTanna
/ OnepatuBHA

MPEXO]]

MoTuBaonen

Berpemna  Qynkimus  Ha
UHIUBHIA. VHANBUABT cam
pemasa JaJu
IPEOCTAaBCHUTE HM3TOYHHIIN
ca JOCTaThb4HO CHIIHH, 32 J1a
aKTHBHpa  JHWYHAaTa  CH
CHeprusl.

CybekTuBHa /
Pemrasamia

KPAMHA LIEJI

Bonesa

CtaOunn3upaHo ChCTOSHHE.
PesyntareT oOT ycmemHus
nu30o0p Ha WHIUBH]A,
dopmupan oT
WHCTPYMEHTHTE Ha JIHJIepa.

Pesynrarna /
Llenera

YcTaHoBeHUTE pa3nuuvsg BbB (DPYHKIIMOHATHATA POJIS

O6yCJ'IaB}IT BBBCIKJAHCTO Ha KOHICIITYAJIHO

3aIacHI

Ha KOHCTPYKTHUTE
0a30BU TEMIOBU

koeurmentu (7K), uusto obmia crorHoct € Y 7K=1: Koruutuen — 0,05;
Bonesu — 0,25; Emonmonanen — 0,05; Motuaunonen — 0,20; CoruaiHO-rpynoB
— 0,05; IlogroroBka — 0,10; JImpepctBo — 0,30. Pasnpenenenuero cieasa
¢bynknnonanHara epapxus Ha CONYD u nmo3Boisiea npu hopmupanero Ha (YD
7a ObJIe OTYETECH PA3IMYHUAT OTHOCUTEJICH IPUHOC HA KOHCTPYKTUTE, 0€3 Te Aa

6T)I[aT MCXAaHHUYHO PaBHOIIOCTABSHH.
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Pa3paboTBaHeT0 Ha  KOHUENTYAJHOTO  ChAbpKAHUE, BBTPEIIHATA
CTpyKTypa ¥ (yHKIMOHAJTHATa OpraHu3amus Ha KOHCTPYKTUTE (Qopmupa
HeoOXoAMMara TEOPEeTUYHAa OCHOBA 3a IMPOCKTHPAHETO Ha CTPyKTypara u
apxutektypara Ha CONYO.

Crnenpaiara To4Ka € MOCBETEHA HA pa3padOTBAHETO HA OpraHU3al[MOHHATA
pamka Ha CONYD, uype3 KOATO OTIAECIHUTE KOHUENTYaJHU pEIIEHUs ca
o0e/IMHEeHU B €IMHHA CUCTEMa C SICHO OIPEEJICHU MPEeIHa3HAYeHHE, CTPYKTYpa,
apXUTEKTypa W MOCJEN0BAaTEIHOCT Ha (QyHKIMOoHHpaHe. OCHOBHATa 3ajaya Ha
TO3HU eTar € aa ObAar popManu3upanu BrTpelnIHaTa opranu3ainus Ha Cuctemara,
B3aMMOJICHCTBUETO MEXJy HEHMHHUTE €JIEeMEHTH M JIorhKara Ha oOpa0oTkara Ha
JAHHUTE, Taka 4Ye pa3pa00TEeHUTE KOHIIENTYaJlHU IIOCTAaHOBKU Ja Obaar
peanu3npaHy KaTo Mocaea0BaTeIeH NPUI0KEH IPOLEC.

B pamkure Ha pazpaboTkara ca ONpeAeNIeHH NpeaHa3HAYECHUETO,
joruyeckara pamka u orpannueHusta Ha CONYD, karo € 000CHOBaHO HEHHOTO
MSICTO B MPOIIECUTE HA CpaBHEHHWE HA OOWHUTE MOTEHIMAIU W Ca OYEPTAHH
TPaHUIIUTe HA HEWHOTO IPHJIOKEHHE. YCIOpPEIHO C TOBa € pa3paboTeHa
cTpykrypara Ha Cucrtemara, ONpEACIICHH Ca OCHOBHUTE M (YHKIMOHATHU
CJIEMEHTH U Ca PErIAMEHTHPAHU B3aUMOBPB3KHUTE MEXKIY TAX, Taka 4e Ja Obie
OCUTYPEH HENpPEeKbhCHAT MOTOK Ha 00paboTKa — OT M3MEPBAHETO HAa YOBEIIKHS
dakrop 10 popMUpaHETO HA KpalHUS UHJIEKC.

Karo cbllecTBeH €neMeHT OT OpraHu3alMOHHOTO MPOEKTUpPAHE €
pa3paborena apxutektypara Ha COUYD, uype3 kosITO ca omnpeaeiaeHu
MOCJEA0BaTEIHOCTTA Ha 00paboTKara, posisiTa Ha OTASITHUTE MOAYJIH U OOMEHBT
Ha JIaHHM Mexay TsiX. Ha Ta3m ocHOBa ca TpeACTaBeHH KOHIICNTYaJHUTE
OTNMCaHMsS HAa U3MEPBATEIHUA U MaTEMaTUYECKUs MOJIYJ, KaKTO M yCJIOBUSITA U
orpaHuyeHusTa 3a pyHkunonupane Ha Cucremara. [1o To3u HauMH € U3rpajaeHa
ISJIOCTHATa OpraHu3alMoHHAa W (QYHKIMOHAJIHA paMKa, KOSTO OCUTypsBa
MOCJTIEAOBATENIHOTO B3aUMOJICMCTBUE MEXKAY OTACITHUTE KOMIOHEHTH U Ch3/1aBa
OCHOBA 32 pa3paboTBaHETO HA (POPMAITHOTO U ONEPATUBHOTO OMKMCAHUE HA JBaTa
MOJIyJIa B CJIE/IBAIINTE TOYKH HA IJIaBara.

PemaBanero Ha crefBamiara 3ajada € TNOCBeT€HAa Ha (HOPMAIHOTO U
ONEPaTUBHOTO ONHCaHWE Ha u3MepBareiaHus moaynl Ha COUYD, upe3 KoHTO
KOHIIENTYaJTHUTE KOHCTPYKTH Ha 4YOBEHIKUA (akrop ce mpeodOpa3yBar B
M3MEPUMU OKA3aTENM, a B MOCJIE/ICTBUE BbB BXOJAHU JAHHU 32 MATEMAaTUUECKUS
mopyn. OcHOBHATa 3a/1a4a Ha TO3M e€Tal € J1a Ob/e pa3paboTeH HHCTPYMEHTAICH
MEXaHU3bM, KOWTO OCHUTypsiBa TMOCIEJOBATEIHO EMIMPUYHO HU3MEpBaHeE,
cTarTucTuyecka oOpaboTKa M TMOATOTOBKAa Ha JaHHUTE, Oe3 Jla ce H3MEHST
KOHIIENTyaJ HaTa JIOTUKA U ChbP/KaHUETO Ha pa3padOTeHaTa CUCTEMA.

B Ta3u Bpb3Ka € pa3padOTEeH U3MEPBATEIEH HHCTPYMEHT, Pealu3upaH upe3
CTAHJAPTU3HPAHU AHKETHU KapTHU, KOHCTPYHMPAHM B CHOTBETCTBUE CBC
cTtpykrypara Ha COMYD u npenHazHAueHU 33 PETUCTPUPAHE HA MPOSIBICHUATA
HAa YOBEWIKHS (akTop 4Ype3 MNPEABAPUTEIHO OINPEACIICHU I[OKa3aTesu.
[IpencraBeHn ca CTpyKTypara Ha WHCTPYMEHTA, JIOTMKATa Ha HErOBOTO
KOHCTPYUpPAHE, OpraHu3alusiATa Ha U3MEpPBATEIHUTE OJOKOBE M MPHUHIUIIUTE 3a
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dbopMupaHe Ha MBPBUYHUTE EMITUPUIHH JaHHH, KaTO € OCUTYPEHO CHOTBETCTBHUE
MEX/1y KOHIENTYaTHUTE KOHCTPYKTU U U3MEPBAHUTE TIOKA3aTEeIIH.

[TapanenHo ¢ u3MmepBaTeNHUs UHCTPYMEHT € pa3paOOTEeH CTaTUCTHUECKH
MHCTPYMEHT, 4Ype3 KONTO ce peanu3upar NpoBepKara, KOHCOIHIWPAHETO U
OCpEIHSIBAaHETO Ha IMOJYyYCHUTE eMIUpUYHUM JaHHu. OnpeneneHu ca
MPOLEAYPUTE 3a IPOBEPKA HA BHTPEIIHATA KOHCUCTEHTHOCT Ha U3MEPBATEIIHUTE
O0mokoBe, oOpalOoTkara Ha pe3yiaTatuTe U (OpPMUpPAHETO Ha arperupaHu
CTOMHOCTH MO TOKa3aTeNd, KOUTO MPEACTaBISABAT CTaHIAPTU3MpPaH HM3XOI Ha
M3MEepBATEeITHUS MOAYJ M BXOJ] KbM MaTeMaTH4eCKHsI MOIYII.

3aBppImIBalIUAT €Tam B Ta3d 4YacT OT pa3paboTkara OMHUCBa
MOCJICZIOBATEIHOCTTAa 3a pealu3upaHe Ha HW3MEpPBATeIHUS MOMAYN, KaTo
periaMeHTUpa OTIEITHHUTE MPOLEAYPH — OT MPOBEKIAHETO HA EMITMPUYHOTO
U3MEpBaHEe 10 TEHEePUPAHETO Ha BaTWAWpPAH MAacUB OT TPYNOBU JIaHHH,
MpeIHa3HaueH 3a TMocleaBaiia anroputMudHa obOpaborka. [lo To3um HaywmH
M3MEPBATEIHUAT MOIYJA OCHUTYpsiBa CTaHIAPTH3UPAHOTO TMpeoOpasyBaHe Ha
Ka4eCTBEHUTE XapaKTEPUCTUKU Ha YOBEIIKHUS (PaKTOp B HAJICIKTHU KOJIMYECTBEHH
BXOJHH JIaHHH, HEOOXOMUMHU 32 ()YHKIIMOHUPAHETO HA MATEMAaTUYECKUS MOJTYJI.

MaremMaTH4eCKUAT MOIYJ peaau3upa aaropuTMHUYHOTO Mpeodpa3yBaHe Ha
oOpaboTeHuTe pe3yaTaTH OT W3MEPBATEIHHS MOIYJT B MHTETpUpaH MHACKC Ha
yopemkusi ¢akrop ((YP). HeroBoro mnpemHasHayeHUEe € Ja OCUTYPH
nociefoBaTesiHa 00paboTka Ha  BaIUAUPAHUTE BXOAHU JIaHHU  4Ype3
MaTeMaTUYEeCKH 3aBUCUMOCTH, KOMUTO OTYHTAT B3aUMHOTO BIUSHUE MEXIY
KOHCTPYKTUTE, TAXHATa OTHOCHUTEIHA 3HAYMMOCT M TPHHOCA UM TpHU
dbopMupaneTo Ha KpailHUS pe3yaTar. Taka KOHIENTyalHaTa W M3MepBaTeIHaTa
nocraHoBka Ha CONUYD ce npeobpasyBa BbB (popMain3upaHa Mpoleaypa 3a
KOJTMYECTBEHO MPECTaBsIHE HAa YOBEIIKUA (DAKTOP.

Usrpaxknanero Ha MareMaTU4YecKusi MOAYJ 3aloyBa C OMNpeessHE Ha
BXOJIHUTE JIaHHU U YCJIOBHSTA 3a CTapTHUpPAaHE Ha alTOPUTHMA, CIEA KOETO ca
pa3pabOTeHd NPUHIMIBT HA B3aUMHO BIMSHUE MEXKIYy KOMIIOHEHTUTE U
cUcTeMara oT KoeQUIIMeHTH Ha BiustHUE (Ki7), 4pe3 KOUTO CE OTYUTA pa3IMdHaTa
CHJIa Ha BB3JICHCTBUE HAa BCEKH BIUSEII KOMITOHCHT BbPXY CHOTBETHHSI OIICHSIBAH
KOMIIOHEHT. Ha Ta3u ocHoBa e (opManm3upaHa JOTHKaTa 3a M3YHCISBAaHE Ha
pasnukara Mexay (ukcupaHute Mean OIEHKUTE OT W3MEPBATCITHUS MOIYI,
OTpe/ieNsiHE HAa HATHMCKa Ha BIMSCIIWTE KOMIIOHEHTH, (hopMupaHe Ha obImara
KOpEeKILIMsA M M3BEXKJaHE HAa OKOHYaTeJIHara peanHa croiHocT Oreal 3a BCeKH
KOMITOHEHT.

Ta6mauna Ned. Koeduinent Ha BnusHue (Ki7) Ha Biusien] KOMIOHEHT i KbM
OIIEHsIBaH KOMIIOHEHT Oe

Bausieny (Oi) | Koenumuege Bonesu 5;:’::?3: Momusayu fozl:;ﬂ(no‘: Iloozomoek | JIuoepcm
onensiBaH (Oe) H (Oel) (Oe 2) 3) onen (Oe 4) Py 5) a (Oe6) 60 (Oe7)
Koznumueen (0il) - 0,7 0,4 0,7 0,4 0,7 1
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Bmnsiem (Oi) | Koznumuee Bonesu EMOMMSH Momusayu Couuamg)- Iloozomoek | JIuoepcm
onensiBaH (Oe) H (Oel) (Oe 2) uﬂe’;)( ¢ | onen (Oe 4) 2pym5); (@2 a (Oe6) 60 (Oe7)
Bonesu (0i2) 0,7 - 1 0,7 1 0,7 1
Emouuonanen
e 1 0,7 - 0,7 0,7 0.4 0,7
Momuesayuonen 0.4 1 0.7 0.7 1 0.7
(0id) ’ ’ ) ’ ’
Coyuanno-zcpynos
01%) 0,1 1 0,7 1 - 0,4 0,4
Ioozomoska (0i6) 1 0,7 0,7 0,7 0,4 - 0,7
Juoepcmeo (0i7) 1 1 1 1 1 1 -

[Tomyuenara peamHa CTOWHOCT Ha BCEKHM KOMIIOHEHT C€ HOpPMalM3Hpa
cnpsiMo pedepeHTHaTa CTOWHOCT 3 Ha W3IOJI3BaHATA TETCTeNeHHa JInkepTroBa
CKaJjia M ce ChOTHACS KbM OTIpeIeNICHUs 3a KOMIIOHEHTA TeroBu Koedumment 7K.
Taka ce ¢opmupa HETOBUST OTHOCHTEIIEH NpUHOC Rk a cymMupaHeTo Ha
OTHOCHUTEIIHUTE TIPUHOCH Ha CEAeMTE KOMIIOHEHTA TeHepupa KpailHUsI MHACKC Ha
yoBemkus Qakrop. LlsmocTHaTa JOorMKa Ha MaTEMaTHUCCKHUS allTOPUTHM €
mpelcTaBeHa upes ciaennara oo6oo6mena Gpopmyna (34):

(34)
; > (0i - 0.)K;
de =3 TRe | g ik

e=1 3 J ZKE

icl,

KbJIETO:
€ — TeKyII] OLICHSIBaH KOMIIOHEHT;
le — MHOXECTBOTO Ha OCTAHAJIUTE MIECT BIMUSIEIIN KOMIIOHCHTA,;
Oe — duxcupanara Mean OlleHKA HA OIICHSBAHUS KOMIIOHEHT;
Oi — puxcupanara Mean olleHKa Ha BIUSICIINUS KOMIIOHEHT;
Ki — xoeuIueHT Ha BIUSHUE HA BIUSACIINS KOMIIOHEHT KbM OIICHSIBAHUS
KOMITOHEHT;
TKe — TernoBu KOe(hUIIMEHT Ha OIICHSIBAHUS KOMIIOHEHT KbM Oa3oBara
crorHOCT Kato 2 TKe = I;
3 — pedepeHTHaTa CTOMHOCT Ha M3IOJI3BaHATa MeTcTeneHHa JIMkbpToBa

cKaJa.
dopmanHOTO OTCaHUe Ha npoueaypara peraMeHTrupa
NOCJEZIOBAaTeIHOCTTa HA OTACIHHUTE OINEpal — OT BBBEXKIAHETO Ha

00paboTEeHUTE pe3yNTaTh OT WU3MEPBATENHHS MOAYJ, MPE3 H3YHUCISIBAHETO Ha
B3aMMHHUTE BIUSHUS M pPEAJTHUTE CTOMHOCTHM Ha KOMIIOHEHTHUTE, [0
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HOpMaJIM3UpPAHETO, MpeTerisiHeTo W (Gopmupanero Ha (YD karo eauHHA
KOJIMYECTBEHA OI[EHKA Ha YOBEIIKUS (haKTop.

N3Boau kM I1aBa BTOpa

B wm3Bomute xbpM IJaBa BTOpa C€ YCTAaHOBSBA, Y€ AHAIUTUYHOTO
KOJTMYECTBEHO MPEACTAaBsIHE HAa YOBEHIKUS (PAKTOpP € BB3MOXKHO MPU HETOBOTO
CTPYKTYpHpAHE Karo CHCTEMa OT B3aMMOCBBP3aHU KOHCTPYKTH C ONPENEIICHU
(GYHKIIMOHATIHH POJIH, OTHOCUTEIHA 3HAYMMOCT U BHTPELIHHU 3aBUCUMOCTH. Taka
YOBEIIKUAT (PAKTOpP € M3BEJEH OT BHCOKOTO PaBHMILE Ha aOCTPAaKTHOCT U €
IIPEICTABEH KAaTO BBTPEIIHO OPraHU3MpaHa AHAIMTHYHA BEJIMYMHA, CbBMECTHMA
C KOJINYECTBEHATA JIOTUKA Ha OOMHMS MOTEHIIHUAIL.

Pa3zpaborenara CONYD ocurypsiBa 3aBbpLIEH MPEXO] OT MPOSBICHUSATA
Ha YOBEHIKUS (aKTOp, PEruCTpUpaHU 4Ype3 Harlacu, KbM CTaTUCTHUYECKHU
MIPOBEPEHN JTaHHW M HMHTEerpaneH uHAekc. [lomydeHusAT pesyinrar He cBexaa
ChJIbP’KaHUETO Ha YOBEIIKHS (PaKTOpP 10 YMUCIOBA CTOMHOCT, a Ch3/1aBa CUCTEMHA
¢dbopMa 3a HETOBOTO M3MEpBaHe, MaTEMATUUECKO MpeodpazyBaHe U MOCIIEABAILO
AHAJUTUYHO U3IMOJI3BaHE.

C pa3paborBanero Ha CONYD e u3nbiIHEHA YETBbpPTATA U3CIIECI0BATEIICKA
3a/la4a M € MOCTUrHaTa NPOEKTHAaTa 3aBbPIICHOCT HAa NPHWJIOKHOTO PEIIEHUE.
[ToTBBpAEHO € MOIyCKAaHETO Ha INaBaTa, Y€ 4Ype3 CUCTEMHU W IMPOLEAYPHHU
pelIeHUs] YOBEHIKUAT (DakTop MoOXe Ja ObJe MNpeacTaBeH Karo H3MepHma
aHaJIUTUYHA BelWuMHA. ToBa cbhb3maBa HeoOXoaMMaTa OCHOBA 3a IPOBEpPKA Ha
(¢yHKUIMOHAMHATa PabOTOCHOCOOHOCT, YCTOMYMBOCTTAa M MPUIOKHUMOCTTa Ha
COUYD upe3 HeitHaTa anpoOanus B [1aBa Tpera.

ITABA TPETA — AITPOBAIIUSA HA CONYD

AnpoOalMOHHUAT €Tan Ha JUCEPTAIMOHHOTO U3CJIEABaHE € HACOUCH KbM
MpoBeEpKa Ha pabOTOCMOCOOHOCTTA, YCTOWYMBOCTTA W MPWIOKUMOCTTa Ha
paspaborenara CONUYD. B Hero ce wu3mbIHABAT IeTara ©W  IIecTara
M3CeIoBaTelicKa 3a/1a4a, CBbpP3aHu ¢ ampoOUpaHeTo Ha pa3paboTeHara cucrema
U TIpOBEpKaTa Ha BB3MOXXHOCTTA HHJCKCHT Ha 4YOBEHIKHSA (akTop Aa Obje
M3I0JI3BaH KaTo MHOKHUTEI KbM Bede M34uciieH 00eH nmoreHnuat. [IpoBepkara ce
OCHOBaBa Ha JIOIyCKaHeTo, ye pa3padoreHata CONYD moxe 1a Ob/1e MpUitokeHa
B YCJIOBHATAa Ha IMpPAaKTUYECKa JEWHOCT M Ja TEeHepupa CbIOCTABUMH
KOJIMYECTBEHU PpE3yITaTH, IIO3BOJISIBAIIM AHAJWTUYHOTO TIPEJACTABAHE Ha
gyopemkus (akrop, a camusT (YD nma Obpme 1006aBEeH KaTO MHOXKHUTENT KbM BeUe
M3UYUCIICH OOCH MOTEHIMAI, KaTo 3ara3u JOTUKaTa U CTPYKTypaTa Ha aJIropuThMa,
0e3 1a st HapyIIaBa.

Bbrpemmnara ampoOarus 3amouBa € MPAKTHYECKOTO TpWaraHe Ha
M3MEPBATEIHUSA MOAYJI 4Ype3 pealu3upaHe Ha EMIHMPUYHO H3MEpPBAHE B JIBa
MOCJICIOBATEIHU €Tarna, MPOBEACHU CPEJl BOCHHOCTYKEIIN OT 2 MEXaHU3HpaHa
Opurana u ooydaemu ot Boenna akanemus ,,I. C. PakoBcku®. B choTBEeTCTBUE C
apxutektypara Ha CONYD nbpBUYHUTE WHAMBUAYAIHM JaHHU ca
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OpraHU3MpPaHU B MACHBH, KOUTO OCUTYPSIBAT ITOCJIEAOBATETHOTO IPEMUHABAHE OT
EMIIMPUYHO M3MEpPBaHE KbM CTATUCTHUECKa 00paboTKa M TOCIEABAILO
dbopmMupaHe Ha MHIEKC HA YOBEIIKUS (HaKTop.

Taoauua NeS. V3Baaka Ha pecrioHIeHTUTE U (popMupaHu MacuBu A u b nipu
BbTpelHara anpoodanus Ha CONYD

OPI'AHM3ALIUA KATEI'OPUA | MACHUB A | MACUMB b

ounepu 4 4
[1{a6 Ha 2 MexaHU3upaHa uniep

CEpIKAHTHU 1 1
Opurasa

BOWHULIN 0 0

odunepn 2 2
[11a6 na 38 mexaHu3upax buiep

CEpIKAHTHU 2 1
OarajgboH

BOMHHUIIA 0 0

odulepu 3 3
Mexanusupana pota oT 38

Cep KaHTH 7 4
MEXaHHM3UpaH 0aTaaboH =

BOUHULIN 14 11
JloructrueH B3BOJ OT poTa 3a odunepu 2 1
JIOTUCTUYHO OCUTYPSIBAHE HA Cep KaHTH 4
38 MexaHu3upaH 0aTaaboH BOMHHIIH 4 2
Odunepu oOyyaeMu BEB
Boenna akanemus ,,I". C. odurepu 17 14
PaxoBcku*
osLIO 60 44

Cnen QopmupaHe Ha H3CIEIOBATEIICKUTE MACHUBH pE3YJITATUTE OT
M3MEpBATEIHUS MOAYJI ca arperupaHu Ype3 OCPeHSBAHE HA WHJIUBHUAYyaTHUTE
OIICHKM M ca MpPEeICTaBeHU KaKTO MO OTIEIHU T[OKa3aTelid, Taka M II0
MPEIBAPUTEIHO OMNpEACICHUTEe Tpynupamuy npusHany. [lo To3u HauyuH e
ocurypeHa HeoOxonuMara WH(GOpMallMOHHA OCHOBa 3a IOCJeBalara
CTaTUCTHUYECKAa TIPOBEpKa H aJIrOpuTMH4YHAa o0OpaboOTKa HAa JIaHHHUTE B
MaTeMaTHYECKUS MOJTYJI.

Ta6auua Ne6. Ocpennenu croitHoctu (Mean) o nokazarenu oT Macus b
npu BbTpentHara anpodanus Ha CONYD

MOKA3ZATEJIN OCPEJHEHHA CTOHHS:SIH (MEAN) | MACUB b
K1 — Koruutusen 4,09
K2 — Bonesu 423
K3 — Emormonaneu 3,97
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OCPEJJHEHU CTOMHOCTHU (MEAN) | MACHUB B

INOKA3ATEJIN n=44
K4 — MotuBanuoHex 4,17
K35 — Counanno-rpynon 4,22
K6 — ITonroroska 4,20
K7 — JInpepctBo 4,11

Ta6auma Ne7. Ocpennenu croitHoctu (Mean) o rpynuparil mpu3Hak
Dynxyuonannocm otr Macus b npu BbTpemnara anpoOanus Ha COUYOD

MokasaTei Kny ManeBpenu | OOyyaemu | YcTOMYMBOCT

n=8 n=18 n=14 n=4

K1 — KoruutueH 3,925 4,2667 3,8786 4.4

K2 — Bonesu 4,2188 4,4583 3,9107 4,3125

K3 — Emonunonanen 3,8125 4,1389 3,75 4,2812

K4 — MoruBannonexn 4,1437 4,3222 3,9107 4,4875

K5 — Conmanno-rpymnon 4,2812 4,2847 3,9643 4,7188

K6 — IToaroroska 3,975 4,4222 3,9929 4,375

K7 — JIupepctBO 4,25 4,2917 3,6786 4,5

Ta6auma Ne8. Ocpennenu croitHoctu (Mean) o rpynupai npusHak Huso ot
Macus b npu BeTpemnara anpodanus Ha CONYD

MokasaTenn M3nbanenune | KomanaBane | YmnpasieHnue H1ao

n=13 n=5 n=5 n=21
K1 — KoruutueH 4,1846 4,32 4,54 3,8762
K2 — BoneBu 4,3558 4,525 4,6 3,9881
K3 — EmMonnonanen 4,0288 4,225 4,5 3,744
K4 — MoTtuBannonex 4,1808 4,53 4,66 3,969
K5 — Conmanno-rpynon 4,2404 4,575 4,45 4,0714
K6 — IToaroroBka 4,2769 4,48 4,68 3,9714
K7 — JIupepctBO 4,149 4,4875 4,5375 3,8899
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Ta6auma Ne9. Ocpennenu croitHocTy (Mean) o rpynupari npusHak Posis ot
Macwus b nipu BpTpemnara anpobarus sHa CONYUYD

IMoka3zaTenu Boiinuk n=13 Oduuep n=24 Cepxaunrt n=7
K1 — KoruntueH 4,1846 3,975 4,3286
K2 — Bonesu 4,3558 4,1042 4,4107
K3 — Emonnonanen 4,0288 3,8385 4,3036
K4 — MoruBannonexn 4,1808 4,0792 4,4857
K35 — Counanno-rpynon 42404 4,151 4,4286
K6 —Iloaroroska 4,2769 4,0833 4,4571
K7 — JIupepctBO 4,149 4,013 4,3571

Taomuna Nel0. Ocpennenu ctoitHocTu (Mean) no rpynupalill Npru3HaK
Opeanuzayus or MacuB b nipu BpTpemnnara anpo6arus Ha CONYD

Mokasaren G section S section BA Mex. Pora | Pora 3a JIO

n=5 n=3 n=14 n=18 n=4

K1 — KoruutueH 3,92 3,9333 3,8786 4,2667 4.4

K2 — BoneBu 4,075 4,4583 3,9107 4,4583 4,3125

K3 — Emonnonanex 3,7 4 3,75 4,1389 4,2812

K4 — MoTuBaimonex 4,21 4,0333 3,9107 4,3222 4,4875

llfpsy _ onmame 43 425 39643 | 42847 4,7188

K6 — IToaroroBka 3,98 3,9667 3,9929 4,4222 4,375

K7 — JIupepctBO 4,1625 4,3958 3,6786 4,2917 4,5

Taomuna Nell. Ocpeanenu croiitnoctu (Mean) o rpynupani npusHak besz
yuacmue 6 mucusi / C yuacmue 6 mucusi or Macus b npu BbTpemninara

anpo6arus Ha CONYD
MokazaTenn be3 yuacTue B Mucus C yyacTue B MUCHSA
n=28 n=16
K1 — KoruutueH 3,9929 4,2687
K2 — BoneBu 4,1473 43672
K3 — Emonnonanen 3,8571 4,1641
K4 — MotuBannoHeH 40911 43187
K35 — Counanno-rpynon 4,183 4,2891
K6 — IToaroroBka 4,075 4,4187
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be3 yuactue B Mucus C yuactue B Mmucust
IMoka3arenun n=28 n=16
K7 — JImpepctBO 4,0536 4,2031

[IpencraBeHUTe OCpPEIHEHU CTOMHOCTH MOTBBPXKIABAT BB3MOXKHOCTTA
WU3MEpBATeTHUAT MOy Aa (opMupa €THOPOAHM M CTPYKTYpUPAHH BXOTHU
JTaHHH, ChOOpa3eHu ¢ MPEIBAPUTETHO Ne(OUHUPAHUTE TOKA3ATENN U TPYITUPAIIN
npusHanu. [lomydeHuTe pe3ynrartd ch3aaBaT HEOOXOMUMHUTE TMPEANIOCTABKU 3a
MpOBEpKa Ha TAXHATA CTATUCTHYECKAa HANCKTHOCT M 3a IOCJIENBAIIOTO UM
W3MOJI3BaHe MpU (OPMHUPAHETO HA UHJIEKC HA YOBEIIKUS (HaKTop.

[TomyyenuTe OT wu3MepBaTeIHUS MOAYT MJaHHU ca TOMJIOKEHH Ha
MOCJIeIOBaTeIHA CTaTUCTUYECKa o00paboTka, dYpe3 KOsITO C€ MpOBEpsiBaT
HAJISKTHOCTTa HA M3MEpBaTeJIHATa CKaja, B3AaUMOBPB3KUTE MEXKIY OTIICITHUTE
MOKa3aTeld M HAJIWYHMETO Ha CTATUCTUYECKU 3HAYUMU DPA3IUUUS  MEKIY
npenBaputenHo nepuHupanute rpynu. [IpoBepkata mma 3a 1men a yCTaHOBU
Jany EMIUPUYHHUTE PE3YJITaTH OTToBapsT Ha TMPEABAPUTETHO 3aJ0KECHUTE
METOIOJIOTHYECKH U3UCKBAHMS U MOTaT J1a ObJaT U3IM0JI3BaHU KaTO BXOIHH JTaHHH
3a MaTeMaTU4IEeCKUS MOTYI.

Ta6amua Nel2. HagexaHocT Ha ckanara mpy BbTpeLIHaTa anpooarus Ha
ConYyo

IIposepka | CToiiHOCT
Cronbach’s a|0,981

Taoauna Nel3. Kopenanuu mexny mokasareianTe Ha YOBEHIKUs (GakTop npu
BbTpeniHaTa anpoodanus Ha CONYD

IToxa3zaTenu K1 K2 K3 K4 K5 K6 K7

K1 — Koruuruseu —

K2 — Bonesu 0,74 —

K3 — Emonmonanen 0,778 0,841 —

K4 — MotuBannoHeH 0,831 0,758 0,801 —

K5 — Counanso- 0,688 0,681 0,767 0,784 —

IpyIoB
K6 — IToaroroska 0,829 0,693 0,741 0,829 0,674 —
K7 — JIunepctBo 0,741 0,738 0,699 0,725 0,729 0,612 —

3abenexcka: Bcuiky Kopenaiuu ca CTaTUCTUYecKH 3Haunmu pu p < 0,001; df =
42.
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Ta6auna Neld4. Welch ANOVA no rpynupain npu3Hak Posst mpu BeTpeniHara

anpo6arus Ha CONYD
IHoka3zaren F dfl df2 p
K1 — KorantupeH 1,832 2 14,7 0,195
K2 — Bonesu 1,524 2 16,2 0,247
K3 — Emonunonanen 2,33 2 15,5 0,13
K4 — MotuBanuoHex 2,054 2 16,2 0,16
KS — Counanno-rpynon 0,734 2 14,8 0,497
K6 — Iloaroroska 1,734 2 15,3 0,209
K7 — JIunepctBo 1,189 2 17 0,329

Tadnuua NelS. Welch ANOVA no rpynupani npuzHak OyHKIIMOHAIHOCT MPU

BhTpentHata anpoodanus Ha CONYD

IMoka3area F dfl df2 p
K1 — KoruntueH 2,99 3 11,1 0,077
K2 — Bonesu 2,88 3 11,1 0,084
K3 — Emonmonanen 2,56 3 11,2 0,107
K4 — MotuBanuoHex 2,32 3 11,8 0,128
K35 — Counanno-rpynon 7,82 3 14,7 0,002
K6 — IToaroroska 3,17 3 11,3 0,066
K7 — JImpepctBO 5,27 3 12,5 0,014

Taomauna Nel6. Welch ANOVA no rpynupaii npusHak Hueo nipu BbTpeliHaTa

anpoOanus Ha CONYD
IMToka3aren F dfl df2 p
K1 — KorantupeH 4,03 3 10,3 0,039
K2 — BoneBu 3,04 3 11 0,074
K3 — Emonmonanex 3,88 3 10,7 0,042
K4 — MoTuBannoHeH 4.9 3 11,2 0,021
K5 — Counanno-rpynon 2,15 3 10,6 0,154
K6 — IToaroroBka 4,53 3 10,6 0,028
K7 — JIunepctBo 3,39 3 11,6 0,055
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Taomuna Nel7. Welch ANOVA no rpynupaii npusHak Opearuzayus pu

BbTpeIIHara anpodanus Ha CONYUYD

IMoka3aren F dfl df2 p
K1 — Koruutusen 2,04 4 8,12 0,181
K2 — BoneBun 2,26 4 8,26 0,149
K3 — Emonmonanen 1,93 4 10,57 0,178
K4 — MotuBannuoHex 1,9 4 9,72 0,189
K35 — Counanno-rpynon 5,32 4 9,7 0,015
K6 — ITogroroBka 2,12 4 8,38 0,166
K7 — JIunepctBo 4,47 4 10,32 0,024

Taomuna Nel8. IIpoBepka 3a XOMOreHHOCT Ha aucnepcunte (Levene s test) npu

BbTpeniHaTa anpoodanus Ha CONYD

I'pynupam npusnax IMoxka3areu ¢ p < 0,05 CroiiHocT
Poas HsIMa —
DOYHKIUOHATHOCT K4 — MoTuBanmonex p=0,020
HuBo HsIMa —
Opranuzanus K4 — MotuBanuonen p=0,033
PCSyJITaTI/ITC oT CTaTUCTUYECKATa 06pa60TI<a IMOTBbpKAaBaT

HAJEKIHOCTTA HA U3IMOJI3BAHUS H3MEpBATEJIeH HHCTPYMEHT M IOKa3BaT, 4e
(dbopMHpaHUTEe EMIUPUYHU JAaHHU TPUTEKABAT HEOOXOJUMUTE CTATUCTUYECKU
XapaKTEePUCTUKHU 3a MOCJeIBalia airoputMudHa oopadotka. [lo To3u HauuH ce
OCHUTYypsIBA METOJO0JIOTHYECKAaTa OCHOBA 3a NMPEMUHABAHE KbM MaTE€MaTUYECKUS
Moy U hOPMUPAHETO HA MHJEKC HA YOBEIIKUS (haKTop.

Cnen mnpuUKIIOYBAaHE HA CTaTHCTHYECKara oOpaboTKa BaJMIUPAHUTE
BXOJHHM JaHHU ca oOpaboreHu upe3 maremarudeckuss moxayn Ha COUYD. B
CHOTBETCTBHE C pPa3pabOTEHUs] AJITOPUTHM TMOCIEAOBATETHO Ca MPUIOKCHH
MPOIIEypUTE 3a OTYUTAHE HA B3aMMHOTO BIUSHUE MEXIYy KOMIIOHEHTHUTE,
dbopMupane Ha peasHUTE UM CTOWHOCTH, HOpMaJM3WpaHE Ha PE3yJITaTUTE U
OTpeieNITHE HAa OTHOCUTEIIHHS ITPUHOC HA BCEKU KOMITOHEHT MPU U3YUCIISIBAHETO
Ha KpaliHus uHAekc Ha yoBewkus paxtop ({YD). [1o To31 HaYKMH € OCHIIECTBEHO
MPaKTUYECKOTO (YHKIIMOHMPAHE Ha MaTeMaTHYeCKUs MOJeN TMpU PEaHH
EMITUPUYHHM JIAHHHU.
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Taomuna Nel19. AnropurmudyHa o6paboTKa Ha BXOJTHUTE CTOMHOCTH U
dopmupane Ha ;YD ot Macus b npu BbTpemnara anpoodarus Ha CONYD

KoMmnonenT Oe / Mean C Oreal N TK Rk
K1 — Koruutusen 4,09 0,04 4,13 1,376 0,05 0,069
K2 — Bonesu 4,23 -0,1 4,13 1,378 0,25 0,345
K3 — Emonnonanen 3,97 0,21 4,18 1,392 0,05 0,07
K4 — MoruBannonexn 4,17 -0,03 4,14 1,38 0,2 0,276
KS — Counanno-rpynon 4,22 -0,09 4,13 1,377 0,05 0,069
K6 —Iloaroroska 4,2 -0,06 4,14 1,379 0,1 0,138
K7 — JIupepctBO 4,11 0,03 4,14 1,381 0,3 0,414
iY® — Macus b 1 1,3800

Tadoauma Ne2(. Croiinoctu Ha iY®D 1o 1e1eBU KaTeropuu Npu BhTpEIIHATa

anpoOarus Ha CONYD
I'pynupam npusHak IeaeBa kaTeropus n e Ly
OYHKIIMOHATHOCT Komanagsane u ynpasieHue 8 1,3620
OYHKIUOHATHOCT ManeBpeHu 18 1,4371
@DyYHKIMOHATHOCT Obyuaemu 14 1,2905
OYHKIIMOHATHOCT YcrouuBocT 4 1,4793
Hugo W3nbiiHeHne 13 1,4005
Hugo Komannsane 5 1,4823
Hugo VYmpasnenue 5 1,5220
Huso [1a6 21 1,3094
Pons Boiitauk 13 1,4005
Pona Odunep 24 1,3444
Pons CepxaHT 7 1,4647
Opranu3anus G section 5 1,3494
Opranuzanus S section 3 1,3829
Opranuzanus Boenna akanemus ,,I'. C. PakoBckn* 14 1,2890
Opranuzanus Mexanu3upana pora 18 1,4371
Opranuzanus Pora 3a noructuyna nogappxka 4 1,4793
Vyactue B Mucus be3 mucus 28 1,3519
YuacTtue B MUCHSA Mucus 16 1,4295
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[IpakTudeckara anpoOanus € npoBeneHa 4ype3 npriarane Ha CONUYD B
peaHa u3cienoBarescka cpeia Mpu cra3BaHe Ha pa3padorenute B [71aBa Bropa
OpraHU3allMOHHM, W3MEPBATEIIHM W MPOLEAYpPHU MpaBuia. AHAJIOTUYHO HA
BBTPEIIHATA anpoOaIus TbPBUYHUTE SMIIMPUYHU JTaHHHU Ca CTPYKTYPUPAHH B
MAaCUBHM, OCHUTYpSIBAIllM  IIOCJECIOBATEIHOTO WM  NPEMHHABAHE  IIpPE3
M3MEPBATEIHUS, CTATUCTUYECKUS U MATEMAaTUYECKHSI MOAYJI HA CUCTEMATA.

Tabauna Ne21. M3Banka Ha pecionaeHTUTE U opMupanu MmacuBu A u b npu
npaktuueckara amnpobdarus Ha CONYD

Karteropust
Opranmnsanus erop YuacrBaau | MacuB A | Macus b
PeCNOHIEeHTH

Boenna akagemus ,,I'. C.

” Oduuepu-caymarenun 29 22 14
PakoBcku uniep y
Boenna akagemus ,,I'. C. | Odbunepu-ciaymaresnu ¢ o 3 )
PakoBcku yuacmue 8 Mucus
Boenna akagemus ,,I'. C. | Opunepu-cnymarenu o 19 12
PakoBcku be3 yuacmue 6 Mucus
ObLIO 29 22 14

Cnen 06pabOTBAHETO HA IBPBUYHUTE JAaHHU ca (POPMHUPAHU OCPEIHEHUTE
CTOMHOCTH IO OTACIIHUTE MOKA3aTEeNN U 10 Ipynupalns npusHak ,,bes ygactue
B mucus / C yyactTue B MHCHS, Upe3 KOUTO € OCUTypeHa HeoOXoaumara
MHpOpPMALIMOHHA OCHOBA 3a IIOCJeJBallaTa CTAaTHCTUYECKa IpOBEpKa MU
aNropuTMHYHA 00paboTKa.

Ta6auna Ne22. Ocpennenn ctoiHoCTH (Mean) 1o niokazatenu or Macus
b npu npaktuueckara anpo6arus Ha CONYD

MOKA3ATEIN OCPEJHEHUA CTOﬁHI(l):EIH (MEAN) | MACUB b
K1 — KorantuseH 3,50
K2 — BoneBu 3,84
K3 — Emonnonainen 3,52
K4 — MoTuBamyoHeH 3,79
K5 — Connanno-rpymnos 3,68
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K6 — Iloaroroska 3,68
K7 — JInpgepcTBo 3,14

Ta6auma Ne23. Ocpennenu ctoitHoCcTH (Mean) no rpynupaill pu3Hak bez
mucus/Mucus ot MacuB b nipu npaktudeckara anpooarus Ha CONYD

INOKA3ATEJIN BE3 MUCUS n=12 MUCHS n=2
K1 — KorantupeH 3,46 3,75
K2 — Bonesu 3,83 3,88
K3 — Emonmonanen 3,49 3,69
K4 — MotuBannoHeH 3,75 4,03
K5 — Counanno-rpynon 3,66 3,81
K6 — IToaroroBka 3,64 39
K7 — JInugepcTtBo 3,05 3,69

[TonmyueHuTe OCpETHEHH CTOWHOCTH TIOTBBPXKAABAT BB3MOXKHOCTTA
U3MEpBATEeTHUAT MOAYN Aa ObJe MPUIOKEH MpPU pas3indHa H3BaJKa, Karo
CBIIIEBPEMEHHO C€ 3ama3BaT OpraHu3alusATa Ha MU3MEpPBAaHETO, CTPyKTypara Ha
BXOJHUTE JI@aHHM M TIOCJIEJIOBaTETHOCTTa Ha 00paboTkara, 3aJ0KE€HU B
apxurektypara Ha CONYO.

Pesynrarute oT mpakTHyeckara ampoOaius ca  TOJJIOKEHH — Ha
CTaTHCTHYECKA MPOBEPKA 32 HAIECKTHOCT U B3aUMOBPB3KHA MEXKIY TTOKa3aTeInTe,
ciesl Koeto ca oOpaboreHun upe3 Maremarudeckus wmonayn Ha COUYO.
[TocnemoBaTenHOTO TpwWJiaraHe Ha aJIrOpPUThMa OCHUTypsiBa (popMuUpaHETO Ha
WHJICKC Ha 4YoBemkus (akTop TpH 3ala3BaHe Ha pa3paboTeHara JIOTHKa 3a
00paboTKa Ha BXOAHWUTE JIAHHU W U3YUCIISIBAHE HA KpaWHUS pe3yJITar.

Taéamua Ne24. HanexaHocT Ha ckaara nIpH MpakThueckara arnpoOaus
Ha CONYD

IIpoBepka | CToitHOCT
Cronbach’s a.|0,975

Tadnauna Ne25. Kopenanuu Mexy mokasareianTe Ha YOBEUIKus (GakTop mpu
npaktudeckara anpooarus Ha CONYD

IMoxa3zaTenn K1 K2 K3 K4 K5 K6 K7
K1 — Koruuruseu —
K2 — Bonesu 0,233 —
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IToka3arean K1 K2 K3 K4 KS5S Ko K7
K3 — Emonmonanen 0,369 0,12 —
K4 — MotuBannoHeH 0,493 0,28 | 0,862 —
KS — Counanno-rpynon 0,511 0,309 | 0,798 | 0,862 —
K6 — ITogroroBka 0,749 0,009 | 0,445 | 0,51 |0354 | —
K7 — JImpepctBO 0,614 -0,346 | 0,647 | 0,58 0,5 0,758 | —

Tadnauna Ne26. Anroputmudna oOpaboTKa Ha BXOAHUTE CTOMHOCTH U
dopmupane Ha ;YD ot Macus b npu npakruyeckara anpoOarust Ha CONYD

KommnoneHT Oe C Oreal N TK Rk
K1 — KoruntueH 3,5 0,05 3,55 | 1,1835 | 0,05 | 0,059
K2 — BoneBu 3,84 -0,29 | 3,55 | 1,1839 | 0,25 | 0,296
K3 — EMonnonanex 3,52 0,08 3,6 | 1,1995 | 0,05 | 0,06
K4 — MotuBanuoHex 3,79 -0,25 | 3,54 | 1,1804 | 0,2 | 0,236
KS — Counanno-rpynon 3,68 -0,12 | 3,56 1,188 | 0,05 | 0,059
K6 — IToaroroska 3,68 -0,12 | 3,56 | 1,1863 | 0,1 | 0,119
K7 — JIunepctBo 3,14 0,53 | 3,67 | 1,2226 | 0,3 | 0,367
Kpaen unnexc (YD) 1 |1,1960

Taoauma Ne27. Crolinocty Ha iY®D 1o 1e1eBU KaTeropuu Npu MpakTUYeCcKara

anpoOanus Ha CONYD
I'pynupam npusHak IeaeBa kaTeropus n e Ly
Macug b O6m10 14 1,1960
Yuyactue B MUCHS be3 mucus 12 1,1828
YyacTtue B MUCHA Mucus 2 1,2730

Pesynrarute oT nmpaktuyeckara anpoOaius mOTBbpPKAaBaT Bb3MOKHOCTTA
CONYD na dyHKIMOHMpPA YCTOWYMBO W3BBH YCIOBHUSTAa Ha BBTpEIIHATA
anpoOanusi. M3MepBaTeTHUAT U MaTeMaTHUYECKUAT MOAYJT pabOTAT Karo eAMHHA
CHUCTEMA U TEHEPUPAT CHIIOCTABUMH KOJIMYECTBEHU PE3YJTATH, KOUTO MOraT Ja
ObJaT M3MOJI3BAHU 3a TTOCIIEIBAIl CPABHUTEIICH aHAIIN3.

Cnen mnpukiIOYBaHE Ha JBaTa ampoOAIlMOHHHM €Tala € W3BBbPIICHO
CHIIOCTABSHE HA TIOJYYCHUTE CTOMHOCTH Ha WHJIEKCA HA YOBEIIKUS (PaKTOpP C I
na Oblie MpoBepeHa yCTOMYMBOCTTA HA pa3paboTeHara CUCTEMa MPHU Pa3IndHU
M3CJIEIOBATEIICKM YCIOBUSl. AHAIU3BT € HACOYEH KbM YCTAaHOBSIBAHE Ha
CHIIOCTAaBUMOCTTA Ha MOJIYYSCHUTE PE3YATATH KaKTO 3a o0II[ara u3Bajika, Taka 1 3a

OTACIIHUTC LICJICBU KaTCTOPHUH.
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Taéanua Ne28. ConocraBumoct Ha (YD nipu oduiiepu-ciaymarenu or Boenna
akagemus ,,I. C. PakoBcku* npu BbTpelIHATa U MPaKTUYeCKaTa arnpooarus

KoncTpykT Ha Rk Rk
Oo6o3HaueHune TK BbTPEIIHA | IPAKTHYECKA A
Sl anpofanus | anpodanust

K1 Koruutusen 0,05 0,0643 0,0592 -0,0051
K2 Bonesu 0,25 0,3227 0,2960 -0,0267
K3 EmMonmonanen 0,05 0,0648 0,0600 -0,0048
K4 MoTHBaIoHEeH 0,2 0,2571 0,2361 -0,0210
K5 CornuaniHo-TpyIoB 0,05 0,0640 0,0594 -0,0046
K6 IToaroroska 0,1 0,1280 0,1186 -0,0094
K7 JlunepctBo 0,3 0,3895 0,3668 -0,0227

Kpaen unagexc ((YdD): 1 1,2905 1,1960 -0,0945

1,5000
1,4500
1,4000
1,3500
1,3000
1,2500
1,2000
1,1500
1,1000
1,0500
1,0000

1,2905

1,1960

KpaeH nHaekc (i4d):

B BbTpelwHa anpobauna M MpakTuyecka anpobauus

®urypa 11. V3niien Ha chliocTaBssHEeTO Ha KpaitHus (YD npu odunepu-
caymarenu oT Boenna akagemust ,,I. C. PakoBcku® npu BbTpeLIHaTa u
npaktudeckara arpobdarus Ha CONYD

[TonyyeHuTe CTOMHOCTM TOKa3BaT BHUCOKAa CTEMEH Ha CBHIOCTABUMOCT
MEXIy pe3yJTaTuTe OT JBaTa ampoOalMOHHU €Tamna, KOETO MOTBbPKAaBa
ycronunBoctTa HAa CONYD nipy MOBTOPHOTO M MIPUJIaraHe.

[TapanenHo ¢ oOLIOTO CpaBHEHHE € M3BBPILECH M aHAIW3 HA MHJEKca Ha
YOBEMIKUSI (PAKTOp CIOPEN YYaCTHETO Ha HW3CIEABAHUTE JUIA B MHUCHUU, 4pe3
KOMTO ce€ IMpociensBa 3amla3BaHETO HA YCTAHOBEHUTE 3aBUCUMOCTH IIPHU
OTJICJIHUTE 1IEJIEBU KATETOPHUU.
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Tabanua Ne29. ConocraBumoct Ha (YD npu oduiiepu-ciaymarenu or Boenna
akanemus ,,I. C. PakoBcku® cnopen yyactue B MUCHS

YD BbTpemHa YD npakTHyecka

IeneBa kaTeropus
anpooanus anpooanus

Odunepu-ciaymarenu ¢ ydacTie B

1,4377 1,2730 -0,1647
MUCHS

Odunepu-cnymarenu 6e3 ydactue B

1,2645 1,1828 -0,0817
MUCHS

1,5000

1,4377

1,4500
1,4000
1,3500
1,3000 1,2730
1,2500
1,2000
1,1500
1,1000

1,0500

M BbTpewHa anpobaumsa M MpakTuyecka anpobauus

1,0000

®durypa 12. Usmien Ha chriocrasHero Ha (YD npu oduriepu-cirymaresan ot
Boenna akanemus ,,I. C. PakoBcku* ¢ yuacmue ¢ mucus npy BpTpEIIHATA U
npaktudeckara anpobdarus Ha CONYD

1,5000
1,4500
1,4000
1,3500
1,3000 1,2645
1,2500
1,2000 1,1828
1,1500
1,1000

1,0500

B BbTpewHa anpobauna M MpakTMyecka anpobauus

1,0000
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®urypa 13. 1U3zmen Ha chnioctaBsanero Ha (YD npu oduiiepu-cirymarenu ot
Boenna akagemus ,,I. C. PakoBcku* 6e3 yuacmue 6 mucus npy BbTpELIHATA U
npakTuueckara anpodauus Ha CONYD

1,5

1,4377

1,45
1,4
1,35
1,3

1,2546

1,25
1,2
1,15
1,1

1,05

B C yyactve B mucua M bes yyactve B MucuA

®urypa 14. Uzrnen Ha chrioctaBsaeTo Ha (YD nipu oduiiepu-cirymarean ot
Boenna akanemus ,,I. C. PakoBcku* ¢ yuacmue 6 mucus n 6e3 yuacmue 8 MUcusi
npu BbTpenrHara anpooanus Ha CONYD

1,5000
1,4500
1,4000
1,3500

1,3000 1,2730

B C yyactve B MucKa M bes yyactue B MucuA

1,2500

1,1828

1,2000
1,1500
1,1000

1,0500

1,0000

®durypa 15. Usmen Ha chnocrapsHero Ha (YD npu oduniepu-ciaymarenu ot
Boenna akagemus ,,I. C. PakoBcku* ¢ yuacmue 6 mucus v 6e3 yuacmue 6 Mucus
npu npakTudeckara anpoodanus Ha CONYD

CpnocTaBUTENHUAT aHAJIN3 [TOKA3Ba, Y€ pa3paboTeHaTa cuctemMa renepupa
MOCJICIOBATEIHM W yCTOWYMBU PE3yATaTH KAKTO MPU OOIIOTO CPaBHEHHE Ha
W3BAJIKUTE, TaKa W MPU aHAJIM3a HA OTACITHUTE 11eJIEBU KaTErOpUH. YCTAaHOBECHUTE
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3aBHCHMOCTH C€ 3alla3BaT HE3aBUCUMO OT YCJOBHSTAa Ha MPOBEKIAHE Ha
ampoOarusaTa, KOeTo MOTBBhPIKIaBa BH3MPOU3BOIMMOCTTA Ha MOTYUYEHUS MHICKC
Ha YOBEIIKUs (haKTop.

[TpunokHaTa BH3MOKHOCT 32 BKJIIOUBAHE HA MHJIEKCA HA YOBEIIKUS (paKTop
€ JIEMOHCTpHUpaHa Ype3 U3UUCIUTETHATA JIOTHKA Ha MPAKTHYECKUS aJITOPUTHM 32
CpaBHEHME Ha CWJINTE, pa3mieaaH B [1aBa mbpBa, T. 3.2.5. 3a 1ienTa ca U3Mnoi3BaHu
MPENBAPUTETTHO M3YHCICHH 4Ype3 KaJKylaropa 3a CpaBHEHHWE HA CHUJIUTE
CTOMHOCTH Ha OolHUS noreHuHai: 6,48 3a coOcTBenmTe cuiau u 4,75 3a
MIPOTUBHUKOBHUTE CHJIH.

Force Ratios

Friendly Forces Enemy Forces

Number |Strength| Type F.E Total |Number |Sirength|Type F.E. Total
2 100% |Armor Bn (44 x M1A1) 1,24 | 248 1 80% |Infantry Bn (32 x BTR-70/80) | 0,36 | 0,29
1 100% |Armor Bn (44 x M1A2) 1,30 | 1,30 | 0,66 | s0% |Tank Bn (TB 31xT64 / T72) 069 | 0,36
1 100% | 155(SP) Bn (M109A5) 1,20 | 1,20 | 0,66 | s0% [BM21Bn 3,15 | 1,66
1 100% | 155(SP) Bn (M109A6)(Paladin) 1,50 | 1,50 | 0,33 | s0% |AT Bn (12 x 2A45 & 6 x AT-5/6) 0,35 | 0,09
100% 1,5 | s0% |2S3Bn 1,05 | 1,96
100% 1,5 | 80% |251Bn 0,90 | 1,08

100% 100%

100% 100%

100% 100%

100% 100%

Friendly Force Equivalent 6,48 Enemy Force Equivalent 4,75
Ratio of Friendly to Enemy Ratio of Enemy to Friendly
1,36:1 0,73:1
Deliberate Attack <- Mission -> Deliberate Defense
40% <- Est. Losses -> 15%
6 48 Instructions:

1. Select type of unit from drop down list.

2 Input number and type. If less than a whole
unit use fractions (e.g. 1 Btry = .33 Bns)

3. Use comparison of force ratios (graph) and
historical planning ratios

Friendly Enemy 4. To calculate damage to each unit, select the

friendly and enemy mission from the list

Relative
Combat
Power

oM &2 o o

Historical minimum planning ratios.
Friendly mission Friendly : Enemy Position Remember: Relative force ratios do NOT
Delay 1:6 necessarily indicate the chance for success
Defend 1:3 Prepared or fortified for either force!
Defend 1:25 Hasty
Attack 3:1 Prepared or fortified
Attack 25:1 Hasty
Counterattack 1:1 Flank

®urypa 16. M3non3Banu CTOWHOCTHU 10 MOKA3aTeNIN 32 CPAaBHEHHE HA 00MHU
MOTEHIIMAJIY [IPU IEMOHCTPALMS HA AHAJIMTUYHO U3I0J3BaHe Ha (YD

[I'spBOHAYATHOTO CHOTHOIIICHUE MEXK Ty OOMHUTE TOTEHITUAIH 110 (hopMyIia
(35)e:

6,48/4,75=1,36 : 1 (35)

[TomyyeHUAT pe3yaTar moka3Ba M3XOIHO MPEBH3XOACTBO Ha COOCTBEHUTE
CHUJIN.

3a kopurupane Ha OOMHUTE MOTEHIIMAIN Ca U3IMOI3BaHU JIBE JEHCTBUTEITHO
n3uucieHu croiHoctyu Ha (YD 3a odpuuepu oOyuaemu BB BoenHa akagemust
Lleopru C. PakoBcku“. KbM Oo0HHMS TOTEHIIMAN Ha COOCTBCHUTE CHIIM €
npuiokena ctoinocrtra 1,1960, momydeHa npu npakTuyeckara anpooarus, a KbM
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OOMHMS MOTEHIIMA Ha MPOTUBHUKOBUTE CHIIM — cToHOCTTa 1,2905, monydena
IIpU BbTpELIHATa anpoOarus.
Kopurupaneto e u3Bbpiiero no popmyna (36):

BIIxop = BII x id® (36)
3a coocTBenuTe cunu o popmyna (37):
bIlIxop coocmeenu = 6,48 x 1,1960 = 7,7501 (37)
3a MpOTUBHUKOBHUTE CHIIH 110 popmyina (38):
bIlkop npomuenuxk = 4,75 x 1,2905 = 6,1299 (38)

Cnen BkmouBaHeTo Ha (YD CHOTHOIICHUETO MEXKIYy KOPUTHUPAHUTE
CTOUHOCTH €:

7,7501/6,1299 = 1,26 : 1

Cob6cTBEeHUTE CUIIK 3ama3Bar MPeBb3XOJICTBOTO CH, HO ChOTHOLIEHUETO CE
nonmwkasa ot 1,36 : 1 na 1,26 : 1. Ilpomsanara He mpousTuda OT Oposi, THIIA,
3ara3zeHara cuja Wik OOWHUS €KBUBAJIECHT HAa (JOPMHUPOBAHUSATA, @ €AUHCTBEHO OT
pa3TUYHUTE CTOMHOCTH HA WMHJEKca Ha 4JoBemkus ¢akrop. KM mo-BHCOKHS
U3X07IcH 0O€H MOTEHIMAa Ha COOCTBEHUTE CHUJIN € TIPHIIOXKEH O-HUCKUAT (YD —
1,1960, noxato KbM IMO-HUCKHUSI OOEH MOTEHIMAN HA MPOTHUBHUKOBUTE CUJIH €
IPWIOKEH MO-BUCOKUAT YD — 1,2905.

B pesynrar mposiBeHaTa CTOMHOCT Ha MOTEHIIMAJIa HA COOCTBEHUTE CHIIU
HapacTtBa oT 6,48 Ha 7,7501, a Ta3u Ha MPOTUBHUKOBUTE CHiM — OT 4,75 Ha
6,1299. Pa3snukara Mexay cCTpaHuTe ce€ cBuBa OT 1,73 myHKTa mnOpu
IIbPBOHAYAIHOTO M3uKcieHue 10 1,6202 myHKTa ciieql BKIouBaHeTo Ha iU O.

JleMOHCTpanusaTa UHIUKUpPA, Y€ UHACKCHT HE MPOMEHS CTPyKTypara Ha
MoOjieJIa 3a CpaBHEHHE, a BJIMSEC BbPXy CTOMHOCTTA Ha BEUY€ M3UUCICHUS OOCH
noreHuuan. [Ipumaranero Ha no-HUChK (YD KbM CTpaHaTa € MO-BUCOK U3XOAEH
MOTEHIIMAJI peAylHpa HEWHOTO MPEBB3XOJCTBO, IOKATO IMO-BUCOKUAT (YD,
NPUJIOKEH KbM CTpaHara C I[O-HUCHK MOTEHIMAJ, KOMIIEHCHUpAa 4YacT OT
I'bPBOHAYAIHOTO M U30cTaBaHe. Taka YD u3nbiaHABA pOJsATAa HA JONBJIHUTENICH
aHAJIMTUYEH MHOXKUTEII, Ype3 KONTO C€ OTYUTA CTENEHTA, B KOSITO U3MEPEHOTO
ChCTOSIHME Ha YOBEHIKHS (haKTOp BIIMsAE BHPXY MposiBaTa Ha OOMHUS MOTCHIIHAIL.

N3BbpiieHara 1eMOHCTpALMS MOKa3Ba M3YUCIUTENHATa Bb3MOKHOCT 3a
npwiarane Ha (YD kbM OOWHHTE TMOTEHIMATXM Ha COOCTBEHHUTE W
NPOTUBHUKOBUTE CHUJIM, HO HE pellaBa BbIpOca 3a IMOJIYyYaBAaHETO Ha
JNICUCTBUTEIHA CTOMHOCT Ha HHJAEKCAa 3a MPOTUBOCTOSIIATA  CTpPaHa.
Pazpaborenara CONYD ce ocHOBaBa Ha MPSAKO E€MIMPUYHO H3MEpPBAaHE Ha
TPYIIOBO MPOSIBEHU HAIJIaCU M HAa MaTeMaTuyecka oOpaboTKa Ha CTaTUCTUYECKHU
npoBepeHu croiHocTu. [lopagum numncara Ha JOCTBII 10 PECIOHICHTUTE
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HEMOCPE/ICTBEHOTO  MpWjaraHe Ha  CUCTeMara KbM  MPOTHUBOCTOSAIIO
dbopMHpoOBaHUE € OTPAHUICHO.

Peanuctruna BB3MOXKHOCT € pa3paO0TBaHETO HA aJaTHPaH U3MEPBATEIICH
MOZyJ, KOWTO na 3ama3u KoHcTpyktuTe K1-K7 u uzumciurenHara jioruka Ha
MaTeMaTHYeCKUs MOMYJ, HO Ja (hOpMHpa BXOAHHUTE OIEHKH YpE3 CTPYKTYpUpPaHa
OIlCHKAa Ha pa3y3HaBaTesHa uH(opmarus, HAOMOMAeMH WHAUKATOPH W
MPOSIBEHOTO TOBeAeHNuE Ha (opmupoBanuero. [lomydeHusT pesynrar He Ou
MPEICTaBISABAI HENTOCPEACTBEHO M3MepeH (YD, a aHAIIMTUYHO OLIEHEHA CTOMHOCT
3a KOHKPETHO MPOTHUBOCTOAIIO dopMupoBaHue. Ts ciieqBa J1a ce MpeacTaBs C
JMara3oH, paBHUINE Ha aHAJUTHYHA YBEPEHOCT W BpEeMeEBa BaJUIHOCT, a
MPUJIOKUMOCTTA Ha TerioBUTe KoeduineHntn Ha nipuHoc (TK), koepunueHTuTe
Ha BiusHue (Ki) u 3aBUCMMOCTUTE MEXIy KOMIIOHEHTUTE Ja Obie
CaMOCTOSITEJTHO ~ MpoOBepeHa |  KaimOpupaHa  COpsMO  KOHKpeTHara
npoTuBocTosima crtpaHa. ClienoBaTeIHO aJanTUPAHOTO OLECHABAHE W3UCKBA
OTJEHO pa3pabOTBaHE M BAIUIUpPAHE, a HE HETMOCPEJCTBEHO MPEHACSHE Ha
anpo6upanara CONYO.

N3Boau kbM I1aBa Tpera

Pesynrature or anpobauMsTa  yCTaHOBSIBAT, Y€  AHAIUTHYHOTO
KOJIMYECTBEHO MPEACTABSIHE HA YOBEHIKUS (paKTOp HE OCTaBa HAa PABHUILETO Ha
KOHIIETITyaJTHAa Bb3MOXKHOCT, @ MOXKE Jla ObJie peaiu3upaHO upe3 3aBbplIeHa U
paborocnocoOHa cucrema. CONYD 3ana3Ba cBodTa CTPYKTypHA, MPOLEAYpPHA U
ANTOPUTMUYHA ISUIOCT IPU IPEMHUHABAHETO OT MPOEKTHO PEIIEHUE KBbM
MIPAKTUYECKO IPUJIAraHE U TEHEpHUpa KOJMYECTBEH pE3yiTar, ChOTBETCTBAIL Ha
3QJI0KEHATA CUCTEMHA JIOTHKA.

CbnocTtaBUMOCTTa  Ha  TOJNYYEHUTE  pPE3yATaTd  NOTBBPKIABA
ycromunBoctra Ha CONYUD mpum pasnuueH KOHTEKCT Ha IIpUJIaraHe.
N3menennero Ha crorHocTuTe Ha (Yd oTpassBa pasnuyusara B €MIIMPUYHUSA
BX0J1, 0€3 J1a HapylllaBa Ha4YMHa Ha TSIXHOTO GopmupaHe. ToBa orpeess UHaeKca
KAaTO aHaJUTHUYHA BEJIMYMHA, KOATO ChYE€TaBA YyBCTBUTEIHOCT KbM U3MEPBAHOTO
CbCTOSIHME Ha 4YOBEWIKUA (akTop CbC 3ama3BaHe Ha MpoLenypHaTa M
MareMarnyeckara joruka Ha Cucremara.

JleMOHCTpallMOHHOTO u3Moj3BaHe Ha (UdD mpu cpaBHEHHE Ha OOWHHU
MOTEHIIMAJIA TIOKa3Ba METOJIOJIOTMYHATA ChbBMECTUMOCT MEXIY pa3paboTEeHOTO
aHAIMTUYHO TIPEICTABSIHE HAa YOBEUIKUS (PAKTOP M KOJIMYECTBEHATa JIOTWKAa Ha
CBIIECTBYBAILIUTE IOAXOAN 3a CpaBHEHHE. MIHIEKCHT HE U3MEHS U HE 3aMEHs
M3XOIHMS MOJEI, a TO AONBJIBA C U3MEPUMA BEIMYMHA, YPE3 KOSATO YOBEIIKUAT
dakTop ce BKIIOYBA MpPU HMHTEPHpETAlUATA Ha MPOSBICHUETO HAa OONHUS
noreHan. ChIIEBPEMEHHO AHAIW3BT HA Bb3MOKHOCTUTE M OIPAHUYEHUATA 3a
OILICHSIBAHE Ha MPOTUBOCTOSAIA CTPAHA OUYEpPTaBa IPAaHUIIATA HA JEMOHCTPALIUATA,
KaToO YCTaHOBSIBA HEOOXOIMMOCTTA JIEUCTBUTEIIHATA CTOMHOCT 32 MPOTUBOCTOSAIIO
dbopmupoBanue na Obae GopMHUpaHa ype3 OTAENIHO pa3paboTeH W BalUIUpPaH
aZanTUpaH U3MEPBATEIICH MOIYJL.
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B CBBKYIHOCT pe3ynraruTe MOTBBPXKAaBaT JOMYCKaHETO Ha IJlaBara, 4ye
CONYD moxe na Oblie MPUIOKEHA B YCIOBUATA HA MPAKTUYECKA JEHHOCT, Aa
reHepupa ChIOCTABUMHU KOJIMYECTBEHH pE3YJITaTH U J1a OCHUTypsiBa HMHJEKC,
OPWIOKHM KaTO MHOXXHTEN KbM BEU€ H3UYMCICH OOCH MOTeHIWal, 0e3 aa
HapylllaBa JIOTMKaTa U CTPYKTypara Ha WM3IMOJ3BaHUsl MOAX0A 3a cpaBHeHue. C
TOBa Ca U3IBJIHEHU Ie€Tara U IIECTaTa U3CJIeI0BAaTENICKA 3a/1a4a, peain3upaHa €
NpUJIOXKHATa 4YacT OT ILeNTa Ha JAUCEPTAlMOHHUS TPyd M € 3aBbPIICHO
pa3pabOTBaHETO U BAIMAMPAHETO HA MEXaHU3Ma 3a aHAJIIUTHUYHO KOJIMYECTBEHO
BKJIIOYBAHE Ha YOBEHIKHUS (DAKTOp B METOJWTE U TMOAXOJUTE 3a CPaBHEHHE Ha
OOMHUTE ITOTEHIUAIIH.

PA3JIEJ TPETH — OBIIO 3AKJIIOYEHUE
OBIIU U3BOJIN

B o6mmTe n3BOaM ca CUHTE3UPAHU PE3yITaTUTe OTHOCHO BPB3KATa MEKIY
yoBelkus (pakrop, OOWHUS MOTEHIMAT M OoifHaTa e(peKTUBHOCT. YOBEMIKUAT
dakTop € WH3BENEH Karo CHCTEMEH HeMaTepualieH acleKT Ha BOEHHOTO
dbopMupoBaHUE, KOUTO OOXBalla KAYeCTBEHU XapaKTEPUCTUKH, OOyCIaBSIIH
CTENEHTa Ha MpOosiBa HA HAJTMYHUS OO€H MOTEHIIHAIL.

PasrpannuenneTo Mexay KOJu4ecTBEHaTa Npupoa Ha OOMHUS TOTEHIUAT
UM HeMaTepuajHara MpUpoAa Ha 4YOBEWIKHUA (HAKTOp TO3BOJISABA TIXHOTO
METOOJIOTMYHO CBbP3BaHE, 0€3 Ja ce cMecBaT ChAbP)KAHUETO, (PYyHKIUATA U
U3MEpBaTeIHaTa UM JIOTHKA. AHAJIUTUYHOTO KOJMYECTBEHO IPEACTaBSHE Ha
YOBELIKUSA (HaKTOp ce peasin3upa Ype3 HErOBOTO MO3UIIMOHUPAHE MEXKY OOHHUS
noteHuan u OolHara e(EeKTUBHOCT, CTPYKTypHpaHE Karo CcHucTeMa OT
B3aMMOCBBP3aHU KOHCTPYKTH U MIPeoOpa3yBaHE HA U3MEPEHUTE UM IMPOSBICHUS
B MHACKCHA CTOMHOCT.

Pazpaborenara COUYD ocurypsBa mpexola OT KOHLENTYaJTHO
neuHUpaHa HemarepuajdHa Kareropusi KbM KOJMYECTBEHA AaHAJIMTHUYHA
BEJIMYMHA, ChbBMECTUMA C JIOTMKAaTa Ha CPaBHEHUETO Ha OOMHUTE MOTEHLHUAIIH.
AmnpobGauusita mnOTBbpKIaBa, ue (YD mpenacraBnsBa  ChIOCTaBUM U
BB3IPOU3BOAUM PE3YATAT OT YCTOWYMBA NPOLEAYPHA U MaTeMaTH4ECKa JIOTHKA.
M3n013BaHeTO My KaTO TOMBJIHUTEIEH MHOKUTEN MTO3BOJISIBA YOBEIIKUAT (DAKTOP
na Ob/ie BKJIIOYEH NPU CPAaBHEHUETO HA BEU€ M3YMCIICHU OOWHU MOTEHIMAH, Oe3
J1a C€ U3MEHs CTPYKTypara Ha IPUIIOKEHUS TTOIXO.

IMPEJIOXKEHUSA

IIpakTyeckuTe MNpEnoppKM C€a HACOYEHM KbM IIPOyYBaHE Ha
Bb3MOXKHOCTTA 3a BKIrO4YBaHe Ha (YD Karo JONBJIHUTEIIEH II0KAa3area B
neictBaiiy  (popMasHU METOAMKM 3a CpaBHEHME Ha OOHWHM MNOTEHUMAIU B
CyxonbTHHTE BOMCKH Ha bbirapckara apmus. [1o To3u HaYMH UHAEKCHT MOXKE A
NPEeIoCTaBsl JOMBJIHUATEIHA KOJIWYECTBEHAa HH(pOpMAIMs TP B3EMAHETO Ha
pelIeHNs B MHTEPEC Ha KOMAH/IBAHETO U YIIPABJIEHUETO.
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bpaemoro pa3BuTHE Ha MOCTUTHATUTE PE3yATaTH BKIIOYBA co(TyepHa
peanuzauus u aromarmzaiuss Ha CONYD, pasmupsBaHe Ha HEHHOTO
OpWIOKEHNE B pa3nuyHUd (HOPMUPOBAHUS U ONEPAaTUBHU KOHTEKCTH U
ITOCJIEABAIO YCHBBPUICHCTBAHE HA M3MEPBATEIHUSA U MAaTEMATUYECKUS MOIYJI C
11€JI TOBUIIIABAHE HA AHAJIMTUYHATA YyBCTBUTEITHOCT M TOYHOCTTA HA MHIEKCA.

3AKJIIOYEHHUE

B 3akioueHneTo Ha AMCEPTAIMOHHUS TPYX ca 00OOIIEHH pe3yaTaTUTE OT
NOHATUMHOTO U3ACHSBAHE, KOHLENTYaJIHOTO MO3UIIMOHUPAHE, CTPYKTYPUPAHETO,
M3MEpPBAHETO M MaTeMaTUYECKOTO TPEJCTaBsIHE Ha 4YOBEHIKUA (akTop.
PazpaborBaneTo u anpobupanetro Ha CONYD ocurypsiBaT 3aBbPILIECH IPEXO] OT
HEMaTepHualiHaTa MpUpoJa Ha 4YOBEHIKUS (PAKTOp KbM HHIEKCHA CTOHHOCT,
ChbBMECTHUMA C KOJTMYECTBEHATA JIOTUKA HA CPABHEHUETO HA OOMHUTE MOTEHIIUAIIH.
C ToBa € moCTWUrHAara LEeNATa Ha OWCEPTAUMOHHUA TPYAd W Ca W3IBIHCHH
ITIOCTABEHUTE U3CIIEAOBATEIICKHU 3a1a4H.

[Tomy4yenuTe pe3ynraru MOTBBPKAaBAT pabOTHATA XUIIOTE3a, Y€ METOIUTE
U TIOAXOAWTE 3a CpaBHEHHWE Ha OOWHWTE MOTEHIIMAIM Morar na Obraar
YCBHBBPIIIEHCTBAHU Ype3 pa3paboTBaHe, Batuaupane u nsnoiazpane Ha CONYOD.
[ToTBBpK/1aBaHETO HA XHWIIOTE€3aTa ApPryMEHTHUpa OCHOBHAara Te3a, 4e
AHAIMTUYHOTO KOJIMYECTBEHO IIPEACTABIHE M WHTETPUPAHETO HA YOBEIIKHS
(dakTop pasmupsBaT aHaTUTUYHaTa OOOCHOBAHOCT Ha CpPaBHEHHMETO, 0e3 Ja
M3MEHAT CTPYKTYpaTa Ha ChIIECTBYBAIIUTE METOAU U noaxonu. 1o oTHomeHne
Ha MpeAMETa € pa3padoTeHO LSAJIOCTHO AHAIIUTUYHO KOJUYECTBEHO MPEICTABSIHE
Ha 4YoBeUIKUsA (aKTOp, a MO OTHOUIEHHE Ha O0EKTa € MPEeJIoKEeH KOHKPETEeH
ITOAXO/l 32 YCHhBBPUIEHCTBAHE HA IIPOLIECUTE 3a CPABHEHHE.

[TocTurnarara Bpb3ka MEX/1y TEOPETHYHOTO 0OOCHOBABAHE U MPUIIOKHOTO
pelIeHre Ch3aBa YCJIOBUS 3a MPEOJOJIIBAHE Ha OCHOBHMS HAayy€H MpoOjeM —
JVMCOHAHCA MEXIY CTPAaTeruyecKoro0 MW JOKTPUHAIHOTO IPU3HABAaHE Ha
3HAYEHUETO Ha 4YOBENIKUs (akTop 3a OoWHATa cujla U OTPAaHUYCHOTO MY
KOJIMYECTBEHO OTYMTAHE MPU OI[EHKATa M CPABHEHUETO Ha OOMHUTE MOTEHIIUATIH.

B npunoxen acriekt COMYD cb3naBa Bb3MOXKHOCT YOBEIIKHUAT (PakTop /a
ObJIe BKJIIOUYEH KaTo JOMBJIHUTETHA aHATMTUYHA BEJTUYMHA TIPU CPABHEHUETO HA
BeUYe M3YMCICHH OoWHM mnoreHiumanu. Cucremara He 3aMeHs JACHCTBAIIUTE
METOJIU U TMOJAXO/M, a TH JOIMBJIBA C KOJIMYECTBEHA MH(OpMAIIUs 3a CTENEeHTa, B
KOSITO KQUECTBEHNUTE XapaKTEPUCTUKN HA YOBEKA BIIUSAAT BbPXY MPOSBICHUETO HA
OOWHMUS TOTEHITUAI.

[Tonyuenute pe3ynratu Morar ga ObJaT H3MOJI3BaHM B HHTEpEC Ha
KOMAH/IBAHETO M YIPABJICHHETO, B Y4YEOHHs MPOLEC HA BHUCIINTE BOCHHU
YUUITUIIA PU IOJTOTOBKATa Ha OPHIIEpU B pAMKUTE HAa KOMaHIHO-IIIA0HU yUeHUs
u B OoifHaTa MoAroToBKa Ha madoBete or CyXombTHUTE BOWMCKH Ha bhirapckara
apmusi. Buenpssanero Ha CONYD 6u nmoanmoMorHago yChbBbPIICHCTBAHETO HA
METOJUTE U MOAXOAUTE 32 CPABHEHHE HAa OOMHUTE MOTEHIIMATU YpE3 BKIIOUBAHE
Ha YOBEIIKH (paKTOp KaTO U3MEPHMA AHAIMTUYHA BEJIMYMHA.
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Yevevpuiencmeane na memooume u nooxooume 3a cpagrenue Ha OOUHUMe NOMEHYUATU 8 UHmepec Ha
KOMAaHOBAHEMO U YNPABIEHUENO

B HaCTOAIMNA JUCCPTAINOHCH TPYI MPETCHANPAM 34 CIICAHUTC HAYYHHU U

HAy4YHO-IIPUJIOKHU PE3YJITATH C OPUTMHAJIEH IIPUHOC:

1.

Hayunu npunocu:

JlomrbiHEHa M JIOpa3BUTa € TEOpHUsATa, CBbp3aHa C KaTeropuure ,,00€H
MOTEHUUAN U ,,4OBEIIKH (PAKTOP*, Upe3 TAXHOTO KOHIENTYATHO U3SICHIBAHE
u nedunupane. C ToBa ce MpeoossiBa YCTAHOBEHUAT MOHATUEH NE(UIIUT, a
YOBEIIKUAT (DAKTOp c€ MO3ULMOHMpA MEXIY pecypcHara CIOCOOHOCT,
u3pa3eHa 4pe3 OOiHMS MOTEHIMaJl, U HEHHOTO MpOSBIEHUE KaTo OOlHa
e(EeKTUBHOCT;

. P33pa6OTCH € OpUIMHAJICH KOHLCITYyaJlCH MOACI 3a KOJIUYCCTBCHO

Ipe/CTaBsiHE Ha YOBELIKUS (DaKTOp MpU CpaBHEHHE Ha OOMHUTE MOTEHIMATH
Yype3 CHUCTEMa OT B3aMMOCBbpP3aHU KOHCTPYKTH, IOKa3aTelld, TEIIOBU
KOe(UIIMECHTH, KOS(UITMCHTH Ha BIUSHUE U MATEMAaTUYECKH 3aBUCUMOCTH;

. IIpennoxen e Hay4HO 0OOCHOBAH MOAXOJ 3a (POopMaIM3UpaHE U UHTETPUPAHE

Ha MHJEKC Ha YOBEIIKHS (akTop B Ipolieca Ha CpaBHEHHWE Ha OoiHHTE
MOTEHIMAJIM, YPE3 KOMTO c€ pa3lupsiBaT aHAJIMTHYHUTE BB3MOKHOCTH Ha
CBILIECTBYBAILUTE METOAU U MOAXOIU.

Hay'{HO-I’lpu]lOOfCHu npuHocu.

. Pazpaborena e COMYD kaTo MHTErPUPAHO MPUIIOKHO PEIICHUE, BKIIOYBAIIO

U3MEepBaTeIeH MOAYJ, MaTEMaTHYE€CKHA MOYJ U aITOPUTHM 3a KOJTUYECTBEHO
onpeznensne Ha (YD. YUpe3 Hed KaueCTBEHUTE XapaKTEPUCTUKU HA JIMYHUSA
CbCTaB M BOCHHHUTE KOJIEKTHMBU Ca OIEpaluOHAIU3UPAHU TOCPEACTBOM
CUCTEMA OT KOHCTPYKTH, MpeoOpa3yBaHu ca B U3MEPUMU I'PYTIOBU CTOMHOCTH
1 ca 0000IIIeHN B €IMHHA MHJIEKCHA BEJIMYMHA;

. Pazpaboren e anropurhMm 3a m3mom3BaHe Ha (YD karo DONBIHUTEICH

AHAJMTUYCH MHOKHUTENI KbM BeU€ M3YUCIICH OO€H MOTEHIIMAJ, Ype3 KOWTO
YOBEMIKHUAT (PaKTop MOXke a ObJe KOJTUYECTBEHO OTYETEH MPU CPAaBHEHUETO
Ha OOWHWTE MOTEHIMANU, 0€3 Ja Ce M3MEHST CTPyKTypara M JIOTMKara Ha
IIPUJIaraHusl METOJ MUJIU TTOAXO/.
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MYBJIUKALIMA MO JUCEPTAIIMOHEH TPY]

l.

2.

3a moyMBuTe OT MHTETPUPaAHE HA YOBEHIKHS (DAKTOP B MOJETUTE 3a OIICHKA HA
OOlHHMTE MOTEHIIMAJIN — O] I1eYar;

YopemkusaT (aktop B apXWUTEKTypara Ha HAIMOHAIHATA YCTOWYHUBOCT:
auaepcTBo, MotuBanus u Mopai, ISSN 3033-2672, I'onuminnk Ha BA | ,I'eopru
C. Pakoscku*, Tom 1, Codus, 2025, ot ctp. 97 no ctp. 110;

. AcmekTd 3a pe3ylITaTMBHOCT Ha MOTHBALMATAa NPU CPABHEHUE HA OOWHM

norennuanu, ISSN 2738-7526, lomuinHa CTyOeHTCKa Hay4yHa CeCcHs
,,ChbBPEMEHHHU AaCIEKTH Ha CUTYPHOCTTA — MPEAU3BUKATEICTBA, IOAXOMM,
pemenusi, BA ,,I'eopru C. Pakoscku*, Codus, 2025, ot ctp. 118 1o cp. 129;
14-re mpuHuMna Ha ymnpaBieHne Ha AHpu Daiion M OTPAKEHHETO UM B
cUcTemMara 3a CUT'ypHOCT U oTOpaHa Ha penyOnuka bbarapusi, ISSN 2738-
7526, lomumHa cTyneHTCka HaydHa cecus ,,CbBpEMEHHM acClEKTH Ha
CUTYpHOCTTa — MpPEAU3BUKATENCTBA, noaxoau, pemenus, BA ,Ieopru C.
Pakoscku“, Codus, 2025, ot ctp. 130 1o cTp. 141.

JlvucepTalMOHHUSAT TPY/L C€ ChCTOU OT 289 CTp.
bpoii Ha purypute — 20

Bbpoii Ha TabnuiuTe — 42

bpoii Ha popmynute — 38

[Ipunoxenns — S1 cTp.

Bbpoii Ha npunoxenusita — 9

bpoii Ha uTeparypHUTE H3TOYHULU — 67
Bbpoii Ha my6nukanuuTe no AucepranusaTa — 4
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Improving the Methods and Approaches for Comparing Combat Potentials in Support of Command & Control

SECTION ONE - GENERAL OVERVIEW OF THE DISSERTATION

The present dissertation is a study of a combined nature, resulting from the
theoretical-analytical, design, and validation roles of the individual stages of the
research. The main outcome of the study is a practically applicable instrument
implemented through the development of a Human Factor Index Identification
System (HFIIS), comprising a conceptual and an applied part and designed for the
analytical representation of the human factor and its quantitative integration into
the methods and approaches for comparing combat potentials in support of
command and control.

The research was conducted in the field of military affairs and is aimed at
improving the methods and approaches for comparing combat potentials through
the analytical representation of the human factor by means of HFIIS and its use
as a multiplier of the calculated potential. Conceptually, the dissertation considers
the human factor as an independent analytical indicator whose quantitative
representation creates conditions for a more comprehensive and objective
comparison of combat potentials.

The relevance of the topic stems from the growing importance of the human
factor for the realization of combat potential and combat power in the
contemporary security environment. Despite its broad doctrinal and scientific
recognition as a significant factor affecting the outcomes of combat operations,
its intangible qualitative characteristics continue to be accounted for
predominantly in descriptive terms, without being represented through an
analytical instrument enabling their measurement and quantitative integration into
the process of comparing combat potentials. Existing methods and approaches for
comparing combat potentials predominantly account for the material quantitative
and qualitative parameters of the physical component of fighting power, while the
influence of the human factor on the realization of potentials remains outside the
scope of the analysis.

The research problem lies in the existing dissonance between the strategic
and doctrinal recognition of the importance of the human factor for fighting power
and its limited quantitative consideration in the existing methods and approaches
for comparing combat potentials. As a result, there is no possibility for the human
factor to be analytically represented and incorporated as a quantitative component
into the process of comparing combat potentials, which limits the
comprehensiveness and objectivity of that process. Overcoming this problem
requires the development of a scientifically grounded approach through which the
human factor can be structured, measured, and quantitatively represented.

To address the research problem thus formulated, the object and subject of
the research have been defined. The object of the research is the methods and
approaches for comparing combat potentials, while the subject of the research is
the analytical quantitative representation of the human factor, enabling its
integration into the methods and approaches for comparing combat potentials.
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In accordance with the defined subject, the research thesis has been
formulated, according to which the analytical quantitative representation of the
human factor and its integration will improve the methods and approaches for
comparing combat potentials, thereby overcoming the existing dissonance
between the strategic recognition of the significance of human qualitative
characteristics for fighting power and their limited analytical quantitative
consideration.

To test the thesis, a working hypothesis has been formulated, according to
which the improvement of the methods and approaches for comparing combat
potentials in support of command and control through the integration of an
analytical quantitative representation of the human factor is possible by
developing a Human Factor Index Identification System (HFIIS), validating the
system, and using it in the comparison processes.

The aim is to develop and validate through testing the Human Factor Index
Identification System (HFIIS), enabling the analytical quantitative integration of
the human factor into the methods and approaches for comparing combat
potentials. To achieve this aim, the following research tasks have been
formulated:

1. To analyze doctrinal and literature sources and concepts related to the
categories of “potential”, “combat potential”, and “human factor”;

2. To analyze existing methods and approaches for comparing combat
potentials, as well as approaches for assessing the influence of the human
factor on operations;

3. To formulate conceptual foundations for the development of a human factor
assessment model;

4. To develop the Human Factor Index Identification System (HFIIS);

. To conduct internal and practical testing of the developed HFIIS;

6. To analyze the results of the HFIIS testing and establish its functional
operability, sustainability, and applicability.

The research methodology is aligned with the working hypothesis, the
defined aim, and the research tasks. It follows a sequential process integrating
theoretical analysis, the formulation of conceptual foundations for developing a
human factor assessment model, the design of HFIIS, and its validation through
internal and practical testing. This sequence establishes a logical link between the
theoretical concepts, the development of the System, and the verification of its
functional operability, sustainability, and applicability.

To conduct the study, a combination of general scientific and specialized
research methods was applied, including analysis and synthesis, induction and
deduction, comparative analysis, systems approach, modelling, questionnaire
survey, and statistical methods for processing and analysing empirical data. Their
combined application provides the necessary theoretical and empirical basis for
the development, validation, and testing of HFIIS.

The scope of the research is limited to the analytical quantitative
representation of the human factor in the context of comparing combat potentials.

()]
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Validation of the developed HFIIS was conducted within formations of the
Bulgarian Land Forces; consequently, the empirical results obtained apply to the
conditions under which the testing was carried out. Rather than replacing the
existing methods and approaches for comparing combat potentials, the developed
system expands their analytical capabilities by providing a quantitative
representation of the human factor.

The research results were verified through internal and practical testing of
HFIIS. Internal testing was conducted from 1 to 5 December 2025 in a controlled
research environment, involving officers, non-commissioned officers, and
soldiers from different organizational levels of the Bulgarian Land Forces, as well
as students from Rakovski National Defence College. It examined the functional
operability of the measurement and mathematical modules, the procedural
sequence, and the System’s ability to identify a Human Factor Index. Practical
testing was conducted from 17 to 20 February 2026 through the application of
HFIIS during the command-post exercise “Decisive Strike 26”, involving officer
students from Rakovski National Defence College. A total of 89 military
personnel participated in the testing.

The dissertation consists of an introduction, three chapters, general
conclusions and proposals, a conclusion, and 9 appendices. The dissertation
comprises 289 pages and draws on 67 references, of which 12 are in Cyrillic script
and 55 in Latin script.

SECTION TWO - CONTENT OF THE DISSERTATION
INTRODUCTION

The introduction establishes the logical and methodological framework of
the research. It formulates the research problem arising from the discrepancy
between the recognized importance of the human factor and its limited analytical
representation when comparing combat potentials. On this basis, the need for
quantitative consideration of the human factor in the process of comparing combat
potentials is substantiated.

In line with the problem, the research framework, methodology, and
limitations are defined. The six research tasks are distributed across three
consecutive stages: theoretical and analytical, design, and validation. These stages
determine the logic of the three chapters and lead to the development and
validation of HFIIS.

Thus, the introduction establishes the conceptual basis, sequence, and
boundaries within which the research problem is addressed.
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CHAPTER ONE - CONCEPTUAL FOUNDATIONS FOR INTEGRATING
THE HUMAN FACTOR INTO COMBAT POTENTIAL ASSESSMENT
MODELS

Chapter One presents the theoretical stage of the dissertation research and
establishes the terminological and conceptual foundations for the analytical
integration of the human factor into the processes of assessing and comparing
combat potentials. It addresses the first, second, and third research tasks, focusing
on the analysis of the categories of “potential”, “combat potential”, and “human
factor”; a critical examination of the existing methods and approaches for
comparing combat potentials and assessing the influence of the human factor on
operations; and the formulation of conceptual foundations for developing a model
for its assessment. The logic of the chapter is based on the understanding that the
quantitative representation of the human factor requires prior clarification of both
the category it influences and its place between combat potential and combat
effectiveness.

The first section focuses on the analysis of the categories of “potential” and
“combat potential”, which form the terminological foundation of the research.
The study proceeds from the understanding that developing a model for the
analytical integration of the human factor requires prior clarification of the
content, interrelationships, and place of these categories within the theory of
fighting power. For this purpose, a comparative analytical framework was
developed, through which the concepts were examined in terms of their generic
characteristics, defining features, functional relationships, and contexts of use.
The analysis covers specialized scientific publications, lexicographical sources,
national regulatory and doctrinal documents, as well as official NATO
terminology and doctrinal publications.

The general content of the category of “potential” was examined first,
tracing its development and application in military theory. Despite differences
among individual definitions, the analysis established that potential is consistently
regarded as an available but unrealized possibility, the manifestation of which
depends on specific conditions. This understanding provides the conceptual basis
for the subsequent analysis of combat potential.

The examination of the concept of “combat potential” includes a
comparative analysis of specialized scientific publications, the national doctrinal
framework, and the Allied terminology system. Similarities and differences
among the adopted definitions were traced, together with the relationships
between combat potential and the categories of “capabilities”, “combat power”,
“fighting power”, and ‘“combat effectiveness”. The analysis shows that the
concept is widely used in national theory but lacks a unified definition, while no
direct equivalent exists within the NATO terminology system. It was also
established that related Allied categories describe different aspects of fighting
power and cannot be regarded as fully equivalent in meaning to the concept of
“combat potential”.
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On this basis, the principal conceptual characteristics of the concept were
systematized, existing terminological and methodological deficiencies were
identified, and the need to refine its content within the context of the present
research was substantiated. As a result, the following author’s definition of the
concept was proposed:

Combat potential is the measurable expression of the
quantitative and qualitative capabilities of a military
formation’s means of engagement, which determine its
ability to exert a certain degree of effect on a specific
adversary within a given period of time and under specific
conditions of the operational environment.

The definition serves as the conceptual basis for the subsequent
development of HFIIS and for the analytical integration of the human factor into
the process of comparing combat potentials.

Following the conceptual clarification of the category of “combat
potential”, the doctrinal and theoretical aspects of the concept of the “human
factor” are analyzed. The work in this section is organized sequentially into three
interrelated stages. First, specialized scientific publications and national and
Allied doctrinal concepts are analyzed to establish how the concept is understood
and applied in contemporary military theory and practice. This is followed by a
review of classical and contemporary military theories and analyses in order to
trace the role of the human element as a factor in the realization of fighting power.
Based on these two analytical blocks, an author’s definition of the concept of the
“human factor” is formulated, providing the conceptual basis for the subsequent
development of HFIIS.

The first analytical block examines national and Allied doctrinal
documents, specialized scientific publications, and terminological sources. The
analysis focuses on the content, scope, and functional significance of the concept,
as well as on its relationship with combat potential, fighting power, and combat
effectiveness. It establishes that, despite consistent recognition of its importance,
the human factor is represented through various components—morale, leadership,
training, motivation, cognitive, psychological, and social characteristics—without
their integration into a unified systemic category suitable for analytical and
quantitative representation.

To determine whether this deficiency has been overcome through the
development of military theory, the second analytical block reviews classical and
contemporary military theories and analyses. It traces the evolution of the
understanding of the human role—from classical concepts of morale and the will
to win to contemporary concepts of the moral component of fighting power and
the human dimension of operations. The analysis shows that, despite differing
theoretical approaches, intangible human characteristics are consistently regarded
as a factor influencing the manifestation of combat potential, yet they are not
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represented through a unified analytical model capable of accounting for the
degree of their influence and incorporating them into comparison processes.

The synthesis of the results from the two analytical blocks makes it possible
to identify the consistent characteristics of the human factor, distinguish its
content from related categories, and substantiate the need for a specific working
definition. On this basis, an author’s definition of the concept is formulated,
addressing the identified terminological deficiency and providing the conceptual
foundation for its subsequent operationalization and quantitative representation
through HFIIS.

The human factor is a systemic, intangible aspect of a
military formation, encompassing a set of interrelated
individual and group qualitative constructs that determine the
degree to which combat potential is manifested and allow
analytical and quantitative representation.

Following the conceptual clarification of combat potential and the human
factor, the research proceeds to the existing methods and approaches for
comparing combat potentials. This analytical block aims to identify the generally
accepted principles used to compare opposing military forces and assets and to
determine the extent to which existing solutions allow the intangible aspect of a
military formation to be taken into account. The analysis is organized into two
consecutive stages: clarification of the classical mathematical basis of quantitative
comparison and critical examination of selected methods and approaches for
comparing combat potentials.

The first stage examines classical authors who laid the mathematical
foundations for assessing the ratio between opposing forces. Their concepts
represent combat as a quantitative interaction between force size, firepower, time,
and the rate of losses, establishing the principle that relative superiority can be
expressed through formalized relationships.

Characteristics such as motivation, leadership, training, cohesion, and
resilience are not measured as an independent analytical quantity. The classical
mathematical foundation is therefore considered necessary for the quantitative
representation of combat superiority, but incomplete in terms of accounting for
the influence of the human factor.

The second stage analyses selected methods and approaches for comparing
combat potentials, chosen according to the way in which they generate
quantitative assessments and overcome the lack of comparability among different
weapon systems, formations, and conditions of employment. Despite their
differences, a common logic is identified: comparison is based primarily on the
quantity and qualities of the assets—their technical characteristics, engagement
capabilities, protection, mobility, and other parameters.

Critical analysis shows that the existing methods successfully address the
quantitative and qualitative comparison of the potential of the resource base but
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do not provide a comprehensive instrument for analytically representing the
influence of the human factor on the manifestation of that potential. The human
factor is either absent from the calculation procedure or incorporated through
expert assessment. Thus, the discrepancy between the doctrinal recognition of the
importance of the human factor and its limited quantitative inclusion in
comparison processes remains.

This finding does not invalidate the existing methods and approaches but
identifies a specific direction for their analytical improvement. Since they already
provide a formalized basis for comparing combat potentials, the necessary
development does not require changing their internal logic, but rather creating an
additional measurable quantity through which the human factor can be
incorporated in a traceable and comparable manner. The analysis thus provides
the transition to the next section, which examines existing approaches to assessing
the influence of the human factor on operations.

The next analytical block focuses on approaches to assessing the influence
of the human factor on operations. Its purpose is to determine whether existing
conceptual, measurement, and applied solutions contain approaches that allow the
human factor to be structured, measured, and analytically integrated into the
process of comparing combat potentials.

The study successively examines conceptual and measurement approaches
to the operationalization of the human factor, formalized frameworks for its
integration, and existing simulation and applied methods. The analysis traces the
principles underlying these solutions, the manner in which the human factor is
structured, the indicators employed, and the possibilities for quantitatively
representing its influence on the outcomes of military operations. It also examines
how individual solutions define the human factor, the indicators used to describe
it, the analytical relationships they employ, and the extent to which the results of
their application can be used in developing future human factor assessment
models.

The analysis outlines the current state of research in the field and provides
the necessary theoretical and methodological basis for the subsequent analytical
block, in which the conceptual foundations of a human factor assessment model
are developed on the basis of the identified patterns, limitations, and applicable
solutions.

The conceptual foundations of the model are developed from the results of
the preceding analytical blocks and provide the theoretical framework for the
analytical integration of the human factor into the process of comparing combat
potentials. They substantiate the position of the human factor within the
relationship capabilities — combat potential — combat effectiveness, derived from
the definition formulated earlier. On this basis, the possibility of treating the
human factor as an analytical quantity and incorporating it into existing methods
for comparing combat potentials without altering their logic is substantiated.

The developed conceptual framework defines the scope, purpose, and
limitations of the model, as well as the principles underlying its methodological
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implementation. Requirements are formulated for systematic coherence,
analytical distinctness, quantitative comparability, functional relevance,
verifiability, and conceptual compatibility with existing methods and approaches
for comparing combat potentials. In parallel, criteria for conceptual validity and
applicability are defined, providing the necessary theoretical basis for the
subsequent development of HFIIS.

Findings to Chapter One

The conclusions to Chapter One define the research problem as
terminological, conceptual, and methodological. The limited quantitative
consideration of the human factor when comparing combat potentials does not
result from a failure to recognize its importance for fighting power, but from the
absence of an applicable link between its qualitative nature and the quantitative
logic of comparison.

The terminological analysis defines combat potential as a measurable
expression of the resource capabilities of a military formation and the human
factor as a systemic intangible aspect encompassing interrelated individual and
group qualitative constructs. Positioning the human factor between combat
potential and combat effectiveness allows the two categories to be
methodologically linked while preserving their distinct nature and analytical
function.

The review of existing methods and approaches for comparing combat
potentials establishes that they provide a quantitative logic for comparing forces,
assets, and formations but do not incorporate the human factor as an independent
analytical quantity. Analysis of the approaches to assessing the influence of the
human factor on operations shows that solutions exist for structuring, assessing,
and modelling human characteristics, but they have not been adopted and adapted
for integration into the comparison of combat potentials.

The formulated conceptual foundations provide the framework for
overcoming the identified deficiency through the development of a human factor
assessment model. They fulfil the first, second, and third research tasks and
establish the theoretical and methodological basis for the design of HFIIS. The
chapter’s assumption is also confirmed: the limited consideration of the human
factor results from the absence of its doctrinal and conceptual positioning between
combat potential and combat effectiveness and from the lack of a conceptual basis
for developing a model for its assessment.

CHAPTER TWO - DESIGN OF THE HUMAN FACTOR INDEX
IDENTIFICATION SYSTEM (HFIIS)

Chapter Two presents the design stage of the dissertation research, in which
the conceptual foundations developed in Chapter One are transformed into a
complete applied system solution. It addresses the fourth research task, focused
on the development of HFIIS for the analytical quantitative representation of the
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human factor and its integration into the processes of comparing combat
potentials. This stage of the research is based on the assumption that, through
systemic and procedural solutions implemented within a measurement module
and a mathematical module, the human factor can be represented as a measurable
analytical quantity compatible with the quantitative logic of existing methods and
approaches for comparing combat potentials.
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Figure 2. Structure of the Human Factor Index Identification System
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The first section focuses on developing the conceptual content of HFIIS by
defining the constructs on which the system is built, their content, functional role,
and principles of interaction. The underlying premise is that the analytical
representation of the human factor requires its prior operationalization through a
system of interrelated constructs whose characteristics can be consistently
measured, processed, and expressed as a single quantitative result.

In this context, the seven HFIIS constructs were developed, with their
content, representative qualitative characteristics, psychological manifestations,
and internal attitudes defined for each construct, thereby structuring the human
factor as an object of analytical research.

Table 1. HFIIS Constructs

Qualitative
Characteristic

Construct

Psychological
Manifestation

Internal Attitudes

Cognitive Potential

K1 -
Cognitive

Information
processing

Adaptability to changes in
the environment
Objectivity in assessing
the situation
Critical thinking
regarding incoming
information

Volitional Resilience

K2 -
Volitional

Mobilization of effort

Decisiveness to  act
Persistence in the face of
difficulties
Courage
discipline

and

self-

Emotional Stability

K3 -
Emotional

Emotion regulation

Confidence 1in critical
situations

Composure under stress
and pressure
Resilience (psychological

robustness)

Motivational
Readiness

K4 -
Motivation

Regulation of the
intensity and direction
of volitional effort

Personal commitment to
mission objectives (the
extent to which personnel
embrace the objectives as
their own)
Professional commitment
(level of identification
with military values and
ethos)

Willingness to devote
oneself  (readiness to
make extraordinary
efforts under risk)

Social Intelligence

K5 — Social-
Group

Team interaction

Trust in colleagues and
leaders
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ualitative Psychological .
C(h)aracteristic UL T Mgnifestgtion LU oVt TS

Teamwork (team-oriented
attitude)
Sense of belonging to the
unit
Preparedness
(confidence in one’s
knowledge)
Confidence in the
equipment and

Professional K6 — | Appropriate technology

Competence Training application of skills Methodical approach to
task execution
Duty and sense of
responsibility
Self-sacrifice  for the
common good
Responsibility for the
final outcome

. . K7 — | Assumption  of  a | Initiative without external

Leadership Potential Leadership leadersI})lip role direction
Influence and motivation
of others

In parallel with the structuring of the constructs, a conceptual framework
was developed through which the individual qualitative characteristics were
related to the corresponding components of fighting power. This substantiated the
place of the human factor within the overall concept of fighting power and
demonstrated the relationship between the individual constructs and their
influence on the moral, conceptual, and physical components.

Table 2. Conceptual Relationship of the Characteristics to Fighting Power

Component of Qualitative .
Fight?ng Power Characteristic LU LELL )
Motivational  Readiness | “The Driving Force”: These qualities
MORAL Volitional Resilience | generate fighting spirit. They underpin
Social Intelligence | the will to fight, ethical conduct, and
Emotional Stability group cohesion.
“The Command Function”: These
iy . ualities provide the intellectual capacit
CONCEPTUAL Cognltlvg Potentlal ?0 unders?[and doctrine, plan, andpmakz
Leadership Potential - .
decisions. Leadership operates here
within the framework of operational art.
“The Instrument”: Although the
PHYSICAL Professional Competence | physical component includes
quantifiable resources, this characteristic
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Component of
Fighting Power

Qualitative .

Characteristic Doctrinal Role
ensures their expert employment.
Without  professional ~ competence,

physical capacity remains passive.

Based on the developed constructs, their functional organization within
HFIIS was also established. For each construct, its systemic role, its place in the
index identification process, and its functional relationships with the other
elements of the System were defined. In this way, the human factor is represented
not as a set of independent characteristics, but as an interconnected system in
which the individual constructs perform different yet mutually complementary

functions.

Table 3. Functional Role of the HFIIS Constructs

Functional Role

Construct

Description of Functional
Interaction

Nature of the
Function

SOURCE

Leadership

Initiates the processes. The
leader provides meaning and
“external” sources of
motivation, such as a cause,
recognition, and resources.

Active / Directive

ENVIRONMENT

Training

Provides security. Training
creates an environment that
gives individuals confidence
in their own abilities—a key
prerequisite for motivational
choice.

Contextual /
Enabling

INSTRUMENTS

Cognitive
Emotional
Social-Group

The
these

Means of influence.
leader employs
factors—information,
emotional  support, and
cohesion—to motivate the
individual.

Instrumental /
Operational

TRANSITION

Motivational

An internal function of the
individual. The individual
decides whether the
provided sources are strong
enough to activate their
personal energy.

Subjective / Decisive

ULTIMATE
GOAL

Volitional

A stabilized state. The
outcome of the individual’s
successful choice, shaped by
the leader’s instruments.

Outcome-Oriented /
Goal-Directed
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The identified differences in the functional roles of the constructs
necessitate the introduction of conceptually defined baseline weight coefficients
(WC), with a total value of > WC = 1: Cognitive — 0.05; Volitional — 0.25;
Emotional — 0.05; Motivation — 0.20; Social-Group — 0.05; Training — 0.10;
Leadership — 0.30. The distribution follows the functional hierarchy of HFIIS and
allows the different relative contributions of the constructs to be taken into
account when determining the HFI, without mechanically assigning them equal
weight.

The development of the conceptual content, internal structure, and
functional organization of the constructs provides the necessary theoretical basis
for designing the structure and architecture of HFIIS.

The next section focuses on developing the organizational framework of
HFIIS, through which the individual conceptual solutions are integrated into a
unified system with clearly defined purpose, structure, architecture, and
operational sequence. The main task at this stage is to formalize the internal
organization of the System, the interaction among its elements, and the logic of
data processing so that the developed conceptual principles can be implemented
as a consistent applied process.

As part of the development, the purpose, logical framework, and limitations
of HFIIS are defined, its place in the processes of comparing combat potentials is
substantiated, and the boundaries of its application are outlined. In parallel, the
structure of the System is developed, its main functional elements are defined, and
the relationships among them are established to ensure a continuous processing
flow—from the measurement of the human factor to the identification of the final
index.

A key element of the organizational design is the architecture of HFIIS,
which defines the processing sequence, the role of the individual modules, and
the exchange of data between them. On this basis, conceptual descriptions of the
measurement and mathematical modules are presented, together with the
conditions and limitations governing the operation of the System. This establishes
a comprehensive organizational and functional framework that ensures consistent
interaction among the individual components and provides the basis for
developing the formal and operational descriptions of the two modules in the
subsequent sections of the chapter.

The next task focuses on the formal and operational description of the
HFIIS measurement module, through which the conceptual constructs of the
human factor are transformed into measurable indicators and subsequently into
input data for the mathematical module. The main objective at this stage is to
develop an instrumental mechanism that ensures consistent empirical
measurement, statistical processing, and data preparation without altering the
conceptual logic and content of the developed system.

For this purpose, a measurement instrument was developed using
standardized questionnaires designed in accordance with the structure of HFIIS
and intended to record manifestations of the human factor through predefined
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indicators. The structure of the instrument, the logic of its design, the organization
of the measurement blocks, and the principles for generating primary empirical
data are presented, ensuring correspondence between the conceptual constructs
and the measured indicators.

In parallel with the measurement instrument, a statistical instrument was
developed to verify, consolidate, and average the empirical data obtained.
Procedures were defined for testing the internal consistency of the measurement
blocks, processing the results, and generating aggregated values by indicator.
These values constitute the standardized output of the measurement module and
the input to the mathematical module.

The final stage of this part of the development describes the sequence for
implementing the measurement module and establishes the individual
procedures—from conducting the empirical measurement to generating a
validated dataset of group data intended for subsequent algorithmic processing.
In this way, the measurement module ensures the standardized transformation of
the qualitative characteristics of the human factor into reliable quantitative input
data required for the operation of the mathematical module.

The mathematical module performs the algorithmic transformation of the
processed results from the measurement module into an integrated Human Factor
Index (HFI). Its purpose is to ensure the consistent processing of validated input
data through mathematical relationships that account for the mutual influence
among the constructs, their relative significance, and their contribution to the final
result. Thus, the conceptual and measurement framework of HFIIS is transformed
into a formalized procedure for the quantitative representation of the human
factor.

The development of the mathematical module begins with defining the
input data and the conditions for initiating the algorithm. This is followed by the
development of the principle of mutual influence among the components and the
system of influence coefficients (Ki), which account for the different strength of
influence exerted by each influencing component on the respective assessed
component. On this basis, the logic for calculating the difference between the
fixed Mean scores from the measurement module, determining the pressure
exerted by the influencing components, generating the overall correction, and
deriving the final real value Oreal for each component is formalized.

Table 4. Influence Coefficient (Ki7) of Influencing Component (Oi) on Assessed

Component (Oe)

Influencing (Oi) | Cognitive Volitional | Emotional | Motivationa ‘g’::zll; Training | Leadership
Assessed (Oe) (Oel) (Oe2) (Oe3) 1 (Oed) (0e5) (Oeb) (Oe?)
Cognitive (0il) - 0,7 0,4 0,7 0,4 0,7 1
Volitional (0i2) 0,7 - 1 0,7 1 0,7 1
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Influencing (Oi)| | Cognitive | Volitional | Emotional | Motivationa ‘g"r"o’l‘:; Training | Leadership
Assessed (Oe) (Oel) (0e2) (0e3) [ (0ed) (0e5) (0e6) (Oe?)
Emotional (0i3) 1 0,7 - 0,7 0,7 0,4 0,7
Motivational (0i4) 0,4 1 0,7 - 0,7 1 0,7
Social-Group (0i5) 0,1 1 0,7 1 - 0,4 0,4
Training (0i6) 1 0,7 0,7 0,7 04 - 0,7
Leadership (0i7) 1 1 1 1 1 1 -

The resulting real value of each component is normalized against the
reference value of 3 on the five-point Likert scale and related to the weight
coefficient (WC) assigned to that component. This determines its relative
contribution Rk, while the sum of the relative contributions of the seven
components generates the final Human Factor Index. The overall logic of the
mathematical algorithm is represented by the following generalized formula (34):

(34)
. > (0i - 0.)K;

TKE,_ iel,

- e=1 3 a ZKI

iele

where:
e — the current assessed component;
le — the set of the other six influencing components;
Oe — the fixed Mean score of the assessed component;
Oi — the fixed Mean score of the influencing component;
Ki — the influence coefficient of the influencing component on the assessed
component;
WCe — the weight coefficient of the assessed component relative to the
baseline value, where 2WCe = I,
3 — the reference value of the five-point Likert scale used.

The formal description of the procedure specifies the sequence of individual
operations—from entering the processed results from the measurement module,
through calculating the mutual influences and real values of the components, to
normalization, weighting, and identification of the HFI as a single quantitative
assessment of the human factor.
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Findings to Chapter Two

The conclusions to Chapter Two establish that the analytical quantitative
representation of the human factor is possible when it is structured as a system of
interrelated constructs with defined functional roles, relative significance, and
internal relationships. In this way, the human factor is brought beyond a high level
of abstraction and represented as an internally organized analytical quantity
compatible with the quantitative logic of combat potential.

The developed HFIIS provides a complete transition from manifestations
of the human factor, recorded through attitudes, to statistically verified data and
an integrated index. The resulting output does not reduce the content of the human
factor to a numerical value but provides a systemic framework for its
measurement, mathematical transformation, and subsequent analytical use.

The development of HFIIS fulfils the fourth research task and completes
the design of the applied solution. The chapter’s assumption is confirmed that,
through systemic and procedural solutions, the human factor can be represented
as a measurable analytical quantity. This provides the necessary basis for testing
the functional operability, sustainability, and applicability of HFIIS through its
validation in Chapter Three.

CHAPTER THREE - VALIDATION OF HFIIS

The validation stage of the dissertation research focuses on testing the
operability, sustainability, and applicability of the developed HFIIS. It addresses
the fifth and sixth research tasks, related to testing the developed system and
verifying whether the Human Factor Index can be used as a multiplier of an
already calculated combat potential. The validation 1s based on the assumption
that the developed HFIIS can be applied under practical conditions and generate
comparable quantitative results enabling the analytical representation of the
human factor, while the HFI itself can be applied as a multiplier to an already
calculated combat potential without altering or disrupting the logic and structure
of the algorithm.

Internal validation begins with the practical application of the measurement
module through empirical measurement conducted in two consecutive stages
among military personnel from the 2nd Mechanized Brigade and students from
Rakovski National Defence College. In accordance with the HFIIS architecture,
the primary individual data are organized into datasets that ensure a consistent
transition from empirical measurement to statistical processing and subsequent
identification of the Human Factor Index.
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Table 5. Sample of Respondents and Datasets A and B Formed during the

Internal Validation of HFIIS

Organization Category | Dataset A | Dataset B

Officers 4 4

Headquarters, 2nd Mechanized Brigade | NCOs 1 |
Soldiers 0 0

. Officers 2 2

Headquarters, 38th Mechanized NCOs 5 1

Battalion
Soldiers 0 0
Officers 3 3

Mechanized Company, 38th

Mechanized Battalion NCOs 7 4
Soldiers 14 11
Officers 2 1

Logistics Platoon, Logistics Support

Company, 38th Mechanized Battalion NCOs 4 !
Soldiers 4 2

Officer Students at “G. S. Rakovski”

National Defence College Officers 17 14

TOTAL 60 44

Following the formation of the research datasets, the results from the
measurement module were aggregated by averaging the individual scores and
presented both by individual indicators and by the predefined grouping criteria.
This provided the necessary information base for the subsequent statistical
verification and algorithmic processing of the data in the mathematical module.

Table 6. Averaged Values (Mean) by Indicator from Dataset B during the

Internal Validation of HFIIS

INDICATORS AVERAGE VALUES (MEAN) — DATASET B, n = 44
K1 — Cognitive 4.09
K2 - Volitional 4.23
K3 — Emotional 3.97
K4 — Motivational 4.17
KS - Social-Group 4.22
K6 — Training 4.20
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INDICATORS

AVERAGE VALUES (MEAN) — DATASET B, n =44

K7 — Leadership

4.11

Table 7. Averaged Values (Mean) by the Grouping Criterion Functionality from
Dataset B during the Internal Validation of HFIIS

ST Maneuver, n il Sustainment
Indicators and Control — 18 ’ Students, n = unit. n = 4
(C2),n=8 14 ’
K1 — Cognitive 3.925 4.2667 3.8786 4.4000
K2 - Volitional 4.2188 4.4583 3.9107 4.3125
K3 — Emotional 3.8125 4.1389 3.75 4.2812
K4 — Motivational 4.1437 4.3222 3.9107 4.4875
KS — Social-Group 4.2812 4.2847 3.9643 4.7188
K6 — Training 3.975 4.4222 3.9929 4.375
K7 — Leadership 4.25 4.2917 3.6786 4.5

Table 8. Averaged Values (Mean) by the Grouping Criterion Level from Dataset

B during the Internal Validation of HFIIS

Indicators Execution CE(;ZnnI::e?:tlsd Management HQ Staff
level n=13 =5 Elements n=5 n=21
K1 — Cognitive 4,1846 4,32 4,54 3,8762
K2 — Volitional 4,3558 4,525 4,6 3,9881
K3 — Emotional 4,0288 4,225 4,5 3,744
K4 — Motivation 4,1808 4,53 4,66 3,969
KS5 - Social-Group 4,2404 4,575 4,45 4,0714
K6 — Training 4,2769 4,48 4,68 39714
K7 — Leadership 4,149 4,4875 4,5375 3,8899

Table 9. Averaged Values (Mean) by the Grouping Criterion Role from Dataset

B during the Internal Validation of HFIIS
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Indicators Soldier n=13 Officer n=24 NCO n=7
K1 - Cognitive 4,1846 3,975 4,3286
K2 — Volitional 4,3558 4,1042 4,4107
K3 — Emotional 4,0288 3,8385 4,3036
K4 — Motivation 4,1808 4,0792 4,4857
KS - Social-Group 4,2404 4,151 4,4286
K6 — Training 4,2769 4,0833 4,4571
K7 — Leadership 4,149 4,013 4,3571

Table 10. Averaged Values (Mean) by the Grouping Criterion Organization from
Dataset B during the Internal Validation of HFIIS

Indicators G Section S Section NRDC Mech. Coy Log. Coy
n=5 n=3 n=14 n=18 n=4
K1 — Cognitive 3,92 3,9333 3,8786 4,2667 4,4
K2 — Volitional 4,075 4,4583 3,9107 4,4583 4,3125
K3 — Emotional 3,7 4 3,75 4,1389 4,2812
K4 — Motivation 4,21 4,0333 3,9107 4,3222 4,4875
KS = Social- 43 425 3,9643 42847 4,7188
Group
K6 — Training 3,98 3,9667 3,9929 4,4222 4,375
K7- . 4,1625 4,3958 3,6786 4,2917 4,5
Leadership

Table 11. Averaged Values (Mean) by the Grouping Criterion No Mission
Participation / Mission Participation from Dataset B during the Internal

Validation of HFIIS
Indicators No Mission Participation n=28 Mission Participation n=16
K1 — Cognitive 3,9929 4,2687
K2 — Volitional 4,1473 4,3672
K3 — Emotional 3,8571 4,1641
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K4 — Motivation 4,0911 4,3187
KS - Social-Group 4,183 42891
K6 — Training 4,075 4,4187
K7 — Leadership 4,0536 4,2031

The averaged values presented confirm the ability of the measurement
module to generate homogeneous and structured input data in accordance with the
predefined indicators and grouping criteria. The results obtained provide the
necessary basis for verifying their statistical reliability and for their subsequent
use in identifying the Human Factor Index.

The data obtained from the measurement module were subjected to
sequential statistical processing to verify the reliability of the measurement scale,
the relationships among the individual indicators, and the presence of statistically
significant differences between the predefined groups. The purpose of this
verification is to determine whether the empirical results meet the predefined
methodological requirements and can be used as input data for the mathematical

module.

Table 12. Scale Reliability during the Internal Validation of HFIIS

Verification

Value

Cronbach’s o

0,981

Table 13. Correlations between Human Factor Indicators during the Internal

Validation of HFIIS

Indicators K1 K2 K3 K4 K5 Ké6 K7
K1 - Cognitive —
K2 — Volitional 0,74 —
K3 — Emotional 0,778 0,841 —
K4 — Motivation 0,831 0,758 0,801 —
KS — Social-Group 0,688 0,681 0,767 0,784 —
K6 — Training 0,829 0,693 0,741 0,829 | 0,674 —
K7 — Leadership 0,741 0,738 0,699 0,725 | 0,729 | 0,612 —

Note: All correlations are statistically significant at p < 0.001; df = 42.
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Table 14. Welch ANOVA by the Grouping Criterion Role during the Internal

Validation of HFIIS
Indicator F dfl df2 p
K1 - Cognitive 1,832 2 14,7 0,195
K2 — Volitional 1,524 2 16,2 0,247
K3 — Emotional 2,33 2 15,5 0,13
K4 — Motivation 2,054 2 16,2 0,16
KS — Social-Group 0,734 2 14,8 0,497
K6 — Training 1,734 2 15,3 0,209
K7 — Leadership 1,189 2 17 0,329

Table 15. Welch ANOVA by the Grouping Criterion Functionality during the

Internal Validation of HFIIS

Indicator F dfl df2 p
K1 — Cognitive 2,99 3 11,1 0,077
K2 — Volitional 2,88 3 11,1 0,084
K3 — Emotional 2,56 3 11,2 0,107
K4 — Motivation 2,32 3 11,8 0,128
KS — Social-Group 7,82 3 14,7 0,002
K6 — Training 3,17 3 11,3 0,066
K7 — Leadership 5,27 3 12,5 0,014

Table 16. Welch ANOVA by the Grouping Criterion Level during the Internal

Validation of HFIIS
Indicator F dfl df2 p
K1 — Cognitive 4,03 3 10,3 0,039
K2 — Volitional 3,04 3 11 0,074
K3 — Emotional 3,88 3 10,7 0,042
K4 — Motivation 4,9 3 11,2 0,021
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Indicator F dfl df2 p
KS — Social-Group 2,15 3 10,6 0,154
K6 — Training 4,53 3 10,6 0,028
K7 — Leadership 3,39 3 11,6 0,055

Table 17. Welch ANOVA by the Grouping Criterion Organization during the
Internal Validation of HFIIS

Indicator F dfl df2 p
K1 — Cognitive 2,04 4 8,12 0,181
K2 — Volitional 2,26 4 8,26 0,149
K3 — Emotional 1,93 4 10,57 0,178
K4 — Motivation 1,9 4 9,72 0,189
KS5 - Social-Group 5,32 4 9,7 0,015
K6 — Training 2,12 4 8,38 0,166
K7 — Leadership 4,47 4 10,32 0,024

Table 18. Test for Homogeneity of Variances (Levenes Test) during the Internal

Validation of HFIIS
Grouping Criterion Indicator with p <0.05 Value
Role none —
Functionality K4 — Motivation p=0,020
Level none —
Organization K4 — Motivation p=0,033

The results of the statistical processing confirm the reliability of the
measurement instrument used and indicate that the empirical data generated
possess the necessary statistical characteristics for subsequent algorithmic
processing. This provides the methodological basis for proceeding to the
mathematical module and identifying the Human Factor Index.

Following the completion of the statistical processing, the validated input
data were processed through the HFIIS mathematical module. In accordance with
the developed algorithm, the procedures for accounting for the mutual influence
among the components, determining their real values, normalizing the results, and
determining the relative contribution of each component to the calculation of the
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final Human Factor Index (HFI) were applied sequentially. In this way, the
mathematical model was implemented in practice using real empirical data.

Table 19. Algorithmic Processing of Input Values and Identification of the HFI
from Dataset B during the Internal Validation of HFIIS

Indicator Oe / Mean C Oreal N TK Rk
K1 — Cognitive 4,09 0,04 4,13 1,376 0,05 0,069
K2 — Volitional 4,23 -0,1 4,13 1,378 0,25 0,345
K3 — Emotional 3,97 0,21 4,18 1,392 0,05 0,07
K4 — Motivation 4,17 -0,03 4,14 1,38 0,2 0,276
KS — Social-Group 4,22 -0,09 4,13 1,377 0,05 0,069
K6 — Training 4,2 -0,06 4,14 1,379 0,1 0,138
K7 — Leadership 4,11 0,03 4,14 1,381 0,3 0,414
IHF — Dataset B 1 1,3800

Table 20. HFI Values by Target Categories during the Internal Validation of

HFIIS

Grouping Criterion Target Category n HFI
Functionality Command and Control 8 1,3620
Functionality Maneuver 18 1,4371
Functionality Trainees 14 1,2905
Functionality Resilience 4 1,4793
Level Execution 13 1,4005
Level Command 5 1,4823
Level Management 5 1,5220
Level Staff 21 1,3094
Role Soldier 13 1,4005
Role Officer 24 1,3444
Role NCO 7 1,4647
Organization G Section 5 1,3494
Organization S Section 3 1,3829
Organization Rakovski National Defence College 14 1,2890
Organization Mechanized Company 18 1,4371
Organization Logistics Support Company 4 1,4793
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Grouping Criterion Target Category n HFI
Mission Participation No Mission Participation 28 1,3519
Mission Participation Mission Participation 16 1,4295

The practical validation was conducted by applying HFIIS in a real research
environment in accordance with the organizational, measurement, and procedural
rules developed in Chapter Two. As in the internal validation, the primary
empirical data were structured into datasets, ensuring their sequential processing
through the measurement, statistical, and mathematical modules of the System.

Table 21. Sample of Respondents and Datasets A and B Formed during the
Practical Validation of HFIIS

Organization Respondent Category | Participants | Dataset A | Dataset B
Rakovski =~ National | o501 Students 29 22 14
Defence College

Rakovski National | Officer Students with o 3 )
Defence College Mission Participation

Rakovski National | Officer Students without o 19 12
Defence College Mission Participation

TOTAL 29 22 14

Following the processing of the primary data, averaged values were
generated for the individual indicators and for the grouping criterion “No Mission
Participation / Mission Participation”, providing the necessary information base
for subsequent statistical verification and algorithmic processing.

Table 22. Averaged Values (Mean) by Indicator from Dataset B during the
Practical Validation of HFIIS

INDICATOR AVERAGED VALUES (MEAN) | DATASET B N=14
K1 - Cognitive 3,50
K2 - Volitional 3,84
K3 — Emotional 3,52
K4 — Motivation 3,79
KS - Social-Group 3,68
K6 — Training 3,68
K7 — Leadership 3,14
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Table 23. Averaged Values (Mean) by the Grouping Criterion No Mission
Participation / Mission Participation from Dataset B during the Practical

Validation of HFIIS
INDICATORS | b\ pTICIPATION =12 | PARTICIPATION ne2
K1 — Cognitive 3,46 3,75
K2 — Volitional 3,83 3,88
K3 — Emotional 3,49 3,69
K4 — Motivation 3,75 4,03
KS - Social-Group 3,66 3,81
K6 — Training 3,64 39
K7 — Leadership 3,05 3,69

The averaged values obtained confirm the ability of the measurement
module to be applied to a different sample while preserving the organization of
the measurement, the structure of the input data, and the processing sequence
established in the HFIIS architecture.

The results of the practical validation were subjected to statistical
verification of reliability and relationships among the indicators and were
subsequently processed through the HFIIS mathematical module. The sequential
application of the algorithm ensures the identification of the Human Factor Index
while preserving the developed logic for processing the input data and calculating

the final result.

Table 24. Scale Reliability during the Practical Validation of HFIIS

Verification | Value

Cronbach’s a.|0,975

Table 25. Correlations between Human Factor Indicators during the Practical

Validation of HFIIS
Indicators K1 K2 K3 K4 K5 Ké6 K7
K1 - Cognitive —
K2 — Volitional 0,233 —
K3 — Emotional 0,369 0,12 —
K4 — Motivation 0,493 0,28 | 0,862 —
KS5 - Social-Group 0,511 0,309 | 0,798 | 0,862 —
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Indicators K1 K2 K3 K4 K5 Ké6 K7
K6 — Training 0,749 0,009 | 0,445 0,51 0,354 | —
K7 — Leadership 0,614 -0,346 | 0,647 0,58 0,5 0,758 | —

Table 26. Algorithmic Processing of Input Values and Identification of the HFI
from Dataset B during the Practical Validation of HFIIS

Indicator l\?:a/n C |Oreal| N TK | Rk
K1 — Cognitive 3,5 | 0,05 | 3,55 | 1,1835 | 0,05 | 0,059
K2 — Volitional 3,84 | 029 | 3,55 | 1,1839 | 0,25 | 0,296
K3 — Emotional 3,52 | 0,08 | 3,6 | 1,1995 | 0,05 | 0,06
K4 — Motivation 3,79 | 025 | 3,54 | 1,1804 | 02 | 0,236
K5 — Social-Group 3,68 | -0,12 | 3,56 | 1,188 | 0,05 | 0,059
K6 — Training 3,68 | -0,12 | 3,56 | 1,1863 | 0,1 | 0,119
K7 — Leadership 3,14 | 0,53 | 3,67 | 1,2226 | 0,3 | 0,367
Final IHF 1 [1,1960

Table 27. HFI Values by Target Categories during the Practical Validation of

HFIIS
Grouping Criterion Target Category n HFI
Dataset B Total 14 1,1960
Mission Participation No Mission Participation 12 1,1828
Mission Participation Mission Participation 2 1,2730

The results of the practical validation confirm the ability of HFIIS to
operate sustainably beyond the conditions of the internal validation. The
measurement and mathematical modules function as an integrated system and
generate comparable quantitative results that can be used for subsequent
comparative analysis.

Following the completion of the two validation stages, the obtained Human
Factor Index values were compared in order to verify the sustainability of the
developed system under different research conditions. The analysis focuses on
establishing the comparability of the results obtained both for the overall sample
and for the individual target categories.
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Table 28. Comparability of HFI among Officer Students from Rakovski
National Defence College during the Internal and Practical Validation

Designation C(I)-fllzgic ¢ C(:Zgigclil:n ¢ Intlzll'(nal Pr::i(ical A
Validation Validation

K1 Cognitive 0,05 0,0643 0,0592 -0,0051
K2 Volitional 0,25 0,3227 0,2960 -0,0267
K3 Emotional 0,05 0,0648 0,0600 -0,0048
K4 Motivation 0,2 0,2571 0,2361 -0,0210
K5 Social-Group 0,05 0,0640 0,0594 -0,0046
K6 Training 0,1 0,1280 0,1186 -0,0094
K7 Leadership 0,3 0,3895 0,3668 -0,0227

Fi‘;ﬁ;{‘fex 1 1,2905 1,1960 -0,0945

1,5000
1,4500
1,4000
1,3500
1,3000
1,2500
1,2000
1,1500
1,1000
1,0500
1,0000

1,2905

1,1960

Final Index (HFI):

M Internal Validation

M Practical Validation

Figure 11. Comparison of the Final HFI among Officer Students from Rakovski
National Defence College during the Internal and Practical Validation of HFIIS

The values obtained show a high degree of comparability between the
results from the two validation stages, confirming the sustainability of HFIIS
when applied repeatedly.

In parallel with the overall comparison, the Human Factor Index was also
analyzed according to the research participants’ mission participation in order to
examine whether the identified relationships were preserved across the individual
target categories.
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Table 29. Comparability of HFI among Officer Students from Rakovski

National Defence College according to Mission Participation

Tarset Catesor HFI Internal HFI Practical A

& e Validation Validation
gﬁlccel; atiSotlllldents with  Mission 14377 12730 0.1647
gﬁlccel; afit:)l:ents without Mission 1.2645 L1828 0.0817

1,5000

1.4500 1,4377

1,4000

1,3500

1,3000 1,2730

1,2500

1,2000

1,1500

1,1000

1,0500

1,0000

M Internal Validation ~ m Practical Validation

Figure 12. Comparison of HFI among Officer Students from Rakovski National
Defence College with Mission Participation during the Internal and Practical

1,5000
1,4500
1,4000
1,3500
1,3000
1,2500
1,2000
1,1500
1,1000
1,0500

1,0000

Validation of HFIIS

1,2645

. £

M Internal Validation ~ ® Practical Validation

Figure 13. Comparison of HFI among Officer Students from Rakovski National
Defence College without Mission Participation during the Internal and Practical

Validation of HFIIS
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1,5

1,4377

1,45
1,4
1,35
13 1,2546
1,25
1,2
1,15
1,1
1,05

W Mission Participants ~ m Non-Participants

Figure 14. Comparison of HFI among Officer Students from Rakovski National
Defence College with Mission Participation and without Mission Participation
during the Internal Validation of HFIIS
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Figure 15. Comparison of HFI among Officer Students from Rakovski National
Defence College with Mission Participation and without Mission Participation
during the Practical Validation of HFIIS

The comparative analysis shows that the developed system generates
consistent and sustainable results both in the overall comparison of the samples
and in the analysis of the individual target categories. The identified relationships
are preserved regardless of the conditions under which the validation is
conducted, confirming the reproducibility of the resulting Human Factor Index.

The practical applicability of incorporating the Human Factor Index was
demonstrated through the computational logic of the practical force comparison
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algorithm examined in Chapter One, Section 3.2.5. For this purpose, combat
potential values previously calculated using the force comparison calculator were
used: 6.48 for own forces and 4.75 for opposing forces.

Force Ratios

Friendly Forces

Enemy Forces

Number |Strength|Type F.E Total |Number |Strength|Type F.E Total
2 100% |Armor Bn (44 x M1A1) 124 | 248 1 30% |Infantry Bn (32 x BTR-70/80) | 0,36 | 0,29
1 100% |Armor Bn (44 x M1A2) 130 [ 1,30 | 0,66 | s0% [Tank Bn (TB 31xT64 / T72) 0,69 | 0,36
1 100% |155(SP) Bn (M109A5) 1,20 | 1,20 | 0,66 50% |BM 21 Bn 3,15 1,66
1 100% |155(SP) Bn (M109A6)(Paladin)] 1,50 | 1,50 | 033 | s0% |[ATBn (12x2A4586xAT-5/6) 0,35 | 0,09

100% 1,5 | 80% |253Bn 1,05 | 1,26
100% 15 | s0% [251Bn 0,90 | 1,08
100% 100%
100% 100%
100% 100%
100% 100%

Friendly Force Equivalent 6,48 Enemy Force Equivalent 4,75

Ratio of Friendly to Enemy

Ratio of Enemy to Friendly

1,36:1 0,73:1
Deliberate Attack <- Mission -> Deliberate Defense
40% <- Est. Losses -> 15%
8 6 48 Instructions:
Relative g 1. Select type of unit from drop down list.
Combat . 2. Input number and type. If less than a whole
Power unit use fractions (e.q. 1 Biry = .33 Bns)
2 3. Use comparison of force ratios (graph) and
0 historical planning ratios.
Friendly Enemy 4. To calculate damage to each unit, select the
friendly and enemy mission from the list
Historical minimum planning ratios.
Friendly mission Friendly : Enemy Position Remember: Relative force ratios do NOT
Delay 1:6 necessarily indicate the chance for success
Defend 1:3 Prepared or foriified for either force!
Defend 1:25 Hasty
Attack 3:1 Prepared or fortified
Attack 25:1 Hasty
Counterattack 1:1 Flank

Figure 16. Values Used by Indicator for Comparing Combat Potentials in the
Demonstration of the Analytical Use of HFI

The initial ratio between the combat potentials according to formula (35)

is:

6.48/4.75=1.36 : 1

(35)

The result obtained indicates an initial superiority of own forces. To adjust
the combat potentials, two actually calculated HFI values for officer students at
Rakovski National Defence College were used. The value of 1.1960, obtained
during the practical validation, was applied to the combat potential of own forces,
while the value of 1.2905, obtained during the internal validation, was applied to
the combat potential of opposing forces.

The adjustment was performed according to formula (36):

CPadj = CP x HFI

For own forces according to formula (37):

CPadj own = 6.48 x 1.1960 = 7.7501

(36)

(37)
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For opposing forces according to formula (38):
CPadj opposing =4.75 x 1.2905 = 6.1299 (38)
After incorporating the HFI, the ratio between the adjusted values is:

7.7501/6.1299 = 1.26 : 1

Own forces retain their superiority, but the ratio decreases from 1.36 : 1 to
1.26 : 1. The change does not result from the number, type, retained strength, or
combat equivalent of the formations, but solely from the different Human Factor
Index values. The lower HFI of 1.1960 was applied to the higher initial combat
potential of own forces, while the higher HFI of 1.2905 was applied to the lower
combat potential of opposing forces.

As a result, the manifested value of the combat potential of own forces
increases from 6.48 to 7.7501, while that of opposing forces increases from 4.75
to 6.1299. The difference between the two sides decreases from 1.73 points in the
initial calculation to 1.6202 points after incorporating the HFI.

The demonstration indicates that the index does not alter the structure of
the comparison model but affects the value of the already calculated combat
potential. Applying a lower HFI to the side with the higher initial potential reduces
its superiority, whereas a higher HFI applied to the side with the lower potential
compensates for part of its initial disadvantage. Thus, the HFI serves as an
additional analytical multiplier through which the extent to which the measured
state of the human factor influences the manifestation of combat potential is taken
into account.

The demonstration shows the computational possibility of applying the HFI
to the combat potentials of own and opposing forces, but it does not resolve the
issue of obtaining an actual index value for the opposing side. The developed
HFIIS is based on direct empirical measurement of group-level manifested
attitudes and mathematical processing of statistically verified values. Due to the
lack of access to respondents, the direct application of the System to an opposing
formation is limited.

A realistic possibility is the development of an adapted measurement
module that preserves constructs K1-K7 and the computational logic of the
mathematical module but generates input assessments through structured
evaluation of intelligence information, observable indicators, and the manifested
behaviour of the formation. The resulting value would not represent a directly
measured HFI, but rather an analytically assessed value for a specific opposing
formation. It should be presented with a range, a level of analytical confidence,
and temporal validity, while the applicability of the weight coefficients (WC),
influence coefficients (Ki), and relationships among the components should be
independently verified and calibrated for the specific opposing side.
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Consequently, such adapted assessment requires separate development and
validation rather than the direct transfer of the validated HFIIS.

Findings to Chapter Three

The wvalidation results establish that the analytical quantitative
representation of the human factor does not remain at the level of a conceptual
possibility but can be implemented through a complete and operable system.
HFIIS preserves its structural, procedural, and algorithmic integrity in the
transition from a design solution to practical application and generates a
quantitative result consistent with the underlying system logic.

The comparability of the results obtained confirms the sustainability of
HFIIS across different application contexts. Variations in HFI values reflect
differences in the empirical input without altering the manner in which they are
generated. This defines the index as an analytical quantity that combines
sensitivity to the measured state of the human factor with preservation of the
procedural and mathematical logic of the System.

The demonstration of the use of HFI in comparing combat potentials shows
the methodological compatibility between the developed analytical representation
of the human factor and the quantitative logic of existing comparison approaches.
The index neither modifies nor replaces the underlying model but supplements it
with a measurable quantity through which the human factor is incorporated into
the interpretation of the manifestation of combat potential. At the same time, the
analysis of the possibilities and limitations associated with assessing an opposing
side delineates the scope of the demonstration by establishing the need for the
actual value for an opposing formation to be generated through a separately
developed and validated adapted measurement module.

Taken together, the results confirm the assumption of the chapter that HFIIS
can be applied under practical conditions, generate comparable quantitative
results, and provide an index applicable as a multiplier to an already calculated
combat potential without disrupting the logic and structure of the comparison
approach used. Thus, the fifth and sixth research tasks have been accomplished,
the applied component of the dissertation research objective has been achieved,
and the development and validation of the mechanism for the analytical
quantitative incorporation of the human factor into the methods and approaches
for comparing combat potentials have been completed.

SECTION THREE - GENERAL CONCLUSION
GENERAL FINDINGS

The General Findings synthesize the results concerning the relationship
between the human factor, combat potential, and combat effectiveness. The
human factor is identified as a systemic intangible aspect of a military formation
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that encompasses qualitative characteristics determining the degree to which the
available combat potential is manifested.

The distinction between the quantitative nature of combat potential and the
intangible nature of the human factor allows them to be methodologically linked
without conflating their content, function, and measurement logic. The analytical
quantitative representation of the human factor is achieved by positioning it
between combat potential and combat effectiveness, structuring it as a system of
interrelated constructs, and transforming their measured manifestations into an
index value.

The developed HFIIS provides the transition from a conceptually defined
intangible category to a quantitative analytical quantity compatible with the logic
of comparing combat potentials. The validation confirms that the HFI represents
a comparable and reproducible result generated through sustainable procedural
and mathematical logic. Its use as an additional multiplier enables the human
factor to be incorporated into the comparison of already calculated combat
potentials without altering the structure of the applied approach.

PROPOSALS

The practical recommendations are directed towards exploring the
possibility of incorporating the HFI as an additional indicator into existing formal
methods for comparing combat potentials in the Bulgarian Land Forces. In this
way, the index can provide additional quantitative information for decision-
making in support of command and control.

The future development of the results achieved includes the software
implementation and automation of HFIIS, expansion of its application across
different formations and operational contexts, and further refinement of the
measurement and mathematical modules in order to enhance the analytical
sensitivity and accuracy of the index.

CONCLUSION

The conclusion of the dissertation summarizes the results of the conceptual
clarification, conceptual positioning, structuring, measurement, and mathematical
representation of the human factor. The development and validation of HFIIS
provide a complete transition from the intangible nature of the human factor to an
index value compatible with the quantitative logic of comparing combat
potentials. Thus, the objective of the dissertation research has been achieved and
the research tasks have been accomplished.

The results obtained confirm the working hypothesis that the methods and
approaches for comparing combat potentials can be improved through the
development, validation, and use of HFIIS. The confirmation of the hypothesis
substantiates the main research thesis that the analytical quantitative
representation and integration of the human factor enhance the analytical
justification of the comparison without altering the structure of the existing
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methods and approaches. With regard to the subject of the research, a
comprehensive analytical quantitative representation of the human factor has been
developed, while with regard to the object of the research, a specific approach for
improving the comparison processes has been proposed.

The established link between the theoretical substantiation and the applied
solution creates conditions for overcoming the main research problem—the
dissonance between the strategic and doctrinal recognition of the importance of
the human factor for fighting power and its limited quantitative consideration in
the assessment and comparison of combat potentials.

From an applied perspective, HFIIS creates the possibility of incorporating
the human factor as an additional analytical quantity when comparing already
calculated combat potentials. The System does not replace existing methods and
approaches but supplements them with quantitative information on the extent to
which the qualitative characteristics of the individual influence the manifestation
of combat potential.

The results obtained can be used in support of command and control, in the
educational process at higher military education institutions for officer training
within command-post exercises, and in the combat training of Bulgarian Land
Forces staffs. The implementation of HFIIS could contribute to improving the
methods and approaches for comparing combat potentials by incorporating the
human factor as a measurable analytical quantity.

In the present dissertation, I claim the following scientific and scientific-
applied results as original contributions:

— Scientific Contributions:

1. The theory related to the categories of “combat potential” and “human factor”
has been supplemented and further developed through their conceptual
clarification and definition. This addresses the identified conceptual deficit,
while positioning the human factor between resource capability, expressed
through combat potential, and its manifestation as combat effectiveness;

2. An original conceptual model for the quantitative representation of the human
factor when comparing combat potentials has been developed through a
system of interrelated constructs, indicators, weight coefficients, influence
coefficients, and mathematical relationships;

3. Ascientifically grounded approach to the formalization and integration of the
Human Factor Index into the process of comparing combat potentials has been
proposed, thereby expanding the analytical capabilities of existing methods
and approaches.

— Scientific and Applied Contributions:

1. HFIIS has been developed as an integrated applied solution comprising a
measurement module, a mathematical module, and an algorithm for the
quantitative identification of the HFI. Through the System, the qualitative
characteristics of personnel and military groups have been operationalized by
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means of a system of constructs, transformed into measurable group values,
and aggregated into a single index value;

2. An algorithm has been developed for using the HFI as an additional analytical
multiplier applied to an already calculated combat potential, through which
the human factor can be quantitatively accounted for when comparing combat
potentials without altering the structure and logic of the method or approach
applied.
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