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JucepTallmoHHUAT TPYJ € 00ChJIeH U HacpoyeH 3a 3amuta Ha 22.05.2023 r. Ha karenpeH
chBeT B Karenpa ‘Jlormcrrka Ha curypHoctra”’ or (akynreT “JlorncTMka W TEXHOJIOTMH Ha
Hanmonanen Boenen ynusepcuteT “Bacun JleBcku”, no gokropcka nporpama “ Opranusanus u
yIpasiieHHe Ha BbopbkeHute cuim’.

JlucepTanmOHHUSAT TPYA ce cbeTou oT 190 cTpanunu
OcHoBeH TekcT — 156 ctrpannum

Ipunoxenuss — 11 npuioxenust Ha 18 crpanunm
Jluteparypuu usroununu — 11 crpanunu

Bpoii Ha auteparypuute u3toununm — 151

Bpoii Ha ¢purypure — 60

Bpoii na Tab6aumure — 16

Bbpoii Ha my0ukanuure — 5

3amurara Ha AUCEPTALMOHHUS TpyA e ce cbcton Ha 22.05.2023 r. or 11.00 yaca B
yaebeH kabuner Ne 3226, Bropu erax, TpeTh ydeOeH Kopryc Ha (akynrteT ,Jloructuka u
TexHosnoruu* B Hanmonanen BoeHeH yHuBepcurer ,,Bacui JleBcku®, paiion Benuko TspHOBO.

Marepuanute 1o 3anuraTa ca Ha pa3nojioKeHne Ha UHTepecyBamnuTe ce B IHcTUTyTA 32

HAyYHOM3CIIEIOBATENICKa M MHOBAlIMOHHA JIeifHOCT Ha HarronaneH BoeHeH YHUBEPCHUTET ,,Bacun
JleBcku.

ABTOpPBT HAa AUCEPTALMOHHHS TPYI € JOKTOPAHT YpEe3 CaMOCTOATENHA TOJIrOTOBKA B
karenpa ‘“Jloructuka Ha curypHoctra” ot daxynreT “ Jloructuka u texHonorun” Ha Hanmonanen
BOeHEH yHuBepcurer “Bacun JleBcku”.

JlokTopaHThT paboOTH KaTo acuCTeHT B Karteapa “Jlorucruka Ha CHUTYpHOCTTa” Ha
Hanmonanen Boenen ynusepcutet “Bacuin JleBcku™.

Aemop mauiop Kpacumup Ilnamenoe Koiinaxoe

3acnasue: “ Hzcnedsane na xopenayusama mexicoy enepeonpuem u HympueHmu npu no020mosKda
Ha 80eHHOCTYHcewu .

Tupaoric: 10 op.

Omneuaman na 28.03.2023 2.

H3z0amencku komnnexc na HBY “Bacun Jlescku”, ep. Benuxo TvpHoo



I. OBIIA XAPAKTEPUCTHUKA HA TUCEPTAIIUOHHUSA TPY ]

Axmyannocm na npoodnema

Ilpoonemamukama no memama Ha JUCEPTALMOHHUS TPYL € IpeAU3BUKaHA OT
IIPOTUBOPEYUETO MEXKTY HOPMUTE 3a XPAaHEHETO HA BOEHHOCIYXKEIIUTE OT BbopbikeHUTE CUin
Ha PenmyOnuka bbarapus v cna3BaHeTo Ha HaydYHOOOOCHOBAHMS 3/IPABOCIOBEH HYTPHUEHTEH
npueM, OOsIBeH Ha HAIIMOHAJIHO HUBO - C (PU3MOJIOTMYHUTE HOPMU 32 XpaHEHE Ha HACEJICHUETO, a
Ha MEXIYHapOJHO HHUBO C IIPENOPBUNUTEIIHUSA 3IPaBOCIOBEH HYyTpUEHTEH IIpueM Ha CBeToBHATa
3/lpaBHa OpraHu3aLusl.

B pesyarar Ha TOBa € 3aTpyJHEHO OCUTYPSBAHETO Ha (POPMHUPOBAHMATA C aJIEKBATHO
XpaHEeHe, OTroBapsI0 Ha (PAKTUYECKUTE HYXIU HA BOCHHOCIY)KCIIWTE MPH H3INBIHCHHE Ha
IIOCTAaBEHM 3314 IPU Pa3IMYHHU YCIOBHUS.

MotuBuTe 32 U300p Ha TeMaTa Ha AUCEPTAUOHHUS TPYA U HACOUEHOCTTA HA HAYYHHTE
TBPCEHHMs] Ca OpPUEHTHUPAHM KbM apryMEHTalus, CBbp3aHa C HAaMHMpPaHETO Ha HOBU H
MPUCIIOCOOSBAHETO Ha CHIIECTBYBAIIUTE IOAXOAM 3a YCHBBPIUICHCTBAHE HA XPAHEHETO Ha
BOCHHOCITYXKEIUTE, B YaCTHOCT - HYTPUEHTHHUS IIPUEM, IPU IMOArOTOBKAaTa B IYHKTOBETE 3a
[IOCTOSIHHA JIMCJIOKAalMs W Yy4eOHM IOJIMIOHM TpU PA3JIMYHU  KIMMAaTUYHU  YCIIOBUS.

N360pbT Ha Temara ce oOyciaBsi M OT HE3HAUUTEIHUTE MPOMEHM Ipe3 IOCIEIHUTE
HSKOJIKO JIECETHJIETUS] Ha HOpMaTHUBHAaTa ypea0a, Kacaella XpaHeHEeTO BbB BhopbkeHUTe CUilH,
B yacTTa ¥ Ha HOpMHpaHe Ha JaXOUTe 3a NpaBOMMAIIWUTE JMILA, BBIPEKU MEPUOAUYHOTO
IIOCTAaBsIHE M pa3MIekKJAAHE B HAy4YHOTO IPOCTPAHCTBO HA OTIEIHU BBIIPOCH, CBBP3aHU C
XPaHEHETO Ha BOGHHOCIYKEIIH U [IUBUIIHU CITYKUTEIH.

[1o-KOHKpPETHO, aKTyaJlHOCTTa Ha paslVIeJaHUTE BBIPOCH U MPOOJIEMH B HACTOSIIMS
JMCEPTALMOHEH TPY/ ca pe3yJiTaT OT:

- IpHOpUTETHTE HAa MUHHCTEPCTBOTO Ha 37paBeora3BaHeTo Ha PemyOnmka bwiarapus u
CBeroBHaTa 37paBHa OpraHu3alys, CBbP3aHU CbC 3JPABOCIOBHHUTE IHEeTH U Oopbara ¢
HEMH(EKIIO3HUTE 00JIECTH CBBbP3aHH C HEaeKBaTHOTO XpaHEHE;

- He0OXOAMMOCTTa OT TOYHO OHIpefeNsiHe Ha (PUHAHCOBU PEeCypcH 3a HU3JpBhXKKAa Ha
JUYHUS CbCTaB B MUHUCTEPCTBOTO Ha OTOpaHaTa, B TOBA YMCJIO - U HA CPEJCTBA 3a XpaHa, B
YCJIOBHS Ha pecypceH NU(UIMT MpU Cla3BaHe Ha MPUHLIUIUTE Ha €(pEeKTUBHOCT U e(hpUKaCHOCT;

- poJIsiTa Ha XpaHEHETO Ha BOEHHUTE (popmupoBaHus oT bbarapckara apmusi, KaTo BaKe€H
¢dakTop 3a MOIIbp)KaHE Ha BUCOKAa OOETOTOBHOCT 3a W3IIBJIHEHHE Ha 3aJlaud, CBBbP3aHU C
Mucunte Ha Bropwxkenute cuiu Ha Pemyonuka bearapus.

- TUCEPTALlMOHHUAT TPy € B M3NbiHeHue Ha PabGoren maker 3.1. ExunupoBka, 3anaua
3.1.6. UscnenBanus 3a mpoOsiemMu, CBBbp3aHU C oOe3rnedaBaHe Ha O€30MaCHO M MBJIHOIEHHO
XpaHeHe Ha MHJIUBUAM NMPH WHAWBUIYAIHU XPAHUTETHH JaXOM OT JTHOMWIM3HpAHU XPaHU 3a
aBapUiiHO XpaHEHEe, NPEKUBABAHE M WMHAMBHIYaJleH XpPaHUTEIEH KOMIUIEKT 3a 30-1HeBeH
nepuos ot Hannonanna Hay4yHa nmporpama ,,CurypHoct u otopana®, npuera ¢ PMC Ne 731 ot
21.10.2021 r. u cvrinacuo Crnopazymenue Ne J101-74/19.05.2022 1.

Pabomnama xunome3sa Ha U3CIEABAHETO €, Y€ UPE3 U3CIIECIBAHE HA KOPEIALUATa MEKIY
€HEeprornpueM M HYTPUEHTHU NpU MOJArOTOBKA HAa BOEHHOCTYXKEIIM OT BbopbxkeHUTE cuiu Ha
Peny6nuka bbiarapus me ce gokaxe MoTpeOHOCTTAa OT HOB ChCTAaB Ha XpaHUTEJIEH HAbop 3a
naxo0a, KosATo 1ie 0bae pazpaboTeHa MocpeACTBOM JTUHEHHO ONTUMHUpPAHE, & HETOBUS ChCTaB I
O0bae BepuduLrpaH Ype3 KOpenaloHeH aHaau3. Bb3 ocHOBa Ha HOBUST XpaHUTeENIEH HA0Op I
ce pa3paboTH NPUMEPEH BapHaHT Ha JAaxk0a, KOATO 1e 0b/1e MOIX0A1Ia 33 THOPUIN3ALH.

I]enma Ha nucepTallMOHHMS TPYA € Ja C€ M3CIeABa U aHaIM3Upa HOpMaTuBHara 0asa,
orpeJeNAlla HOPMUTE 3a XpaHeHe BbB Bbopwxkenute cunu Ha PemyOmmka boearapus ot
ch3ZaBaHeTo Ha Tperata ObJArapcka Ibp’kaBa 10 Hallld JHU, HAIIMOHAIHUTE U MEXAYHApOJHU
CelUaNIU3UpaH HOPMATUBHU JOKYMEHTH IO XpaHEHE Ha pa3jMyHU TPYNH OT HACEJIEHHUETO,
KaKTO M OMHTA Ha YYXJU apMUU; J]a Ce MPOBeJIe N3CIeABaHe Ha EHEepPropasxoia U eHepronpruemMa
Ha HYTPUEHTH OT BOCHHOCIYXEILIW MpH PAa3TUYHU JEHHOCTH OT TAXHATa MOJATOTOBKA U Jia ce
u3cieBa KopenanusaTa MyKIy BEJIMYMHUTE, KaTo Ha Ta3W OCHOBA Ja Ce MOJeNHpa aJeKBaTeH
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XpaHUTEJEeH Ha0Op U ce MPEeAJIOKU BapuaHT Ha MOAXOAILIO0 MEHIO 3a Ch3/laBaHe Ha Jaxba oT
IO UIM3UPAHH XPaHH.

OcHo6nu 3a0auu:

- IpOYYBaHE U aHAJIU3 Ha CHCTOSHUETO M MPOOJIEMHUTE, CBBP3aHU C NMPEAOCTABSIHETO Ha
ycliyrara ,,XxpaHeHe* Ha BOCHHOCTYXEIU [P TSAXHATa MOAT0TOBKA, KAKTO U MPEAOCTaBSIHETO Ha
Ta3" ycIyra B 4yXJI1 apMHH;

- U3CJIC/IBAHE Ha EHEPTrUHHUS PAaxoJl W EHEPruilHHs MpUeM Ha BOCHHOCIYKEUIH Mpu
TSAXHATA MMOJTOTOBKA,

- MOJIeJIpaHe Ha HOB HAOOp OT XpaHUTENIHU MPOAYKTH, aJIeKBAaTeH HA MOTPEOHOCTH OT
MUKPO- ¥ MAaKPOHYTPHUEHTH HAa BOCHHOCITY)KEIIH, HY)KEH 32 OCHTypsIBaHE HA JIOCTaThYHA CHUJIA U
€Heprus Mpu U3IIbIHEHNE Ha 33/1a4U CBbP3aHU C IOTOTOBKATa UM IIPU PA3IUYHU YCIOBUS.

Obekm Ha HAay4HOTO H3CIIE[IBAHE € TMPEJOCTaBsSIHE Ha Yyciyrara ,XpaHeHe* dYpe3
aJIeKBaTeH XpaHUTEJIEH Ha0Op, OCUTypsBalll BHUCOKA KOpEJalus MEeXAYy EHEpPronpueM Hu
HYTPUEHTH Ha (POPMHUPOBAHUATA OT BHOPHKEHUTE CUITU TIPU TAXHATA TOJTOTOBKA.

Ilpeomem nHa u3cnelBaHETO € XPAHUTEIHHUAT HAOOpP, OCUTYpsBalll BUCOKA KOpeyalus
MEXIy CHEpPronpueM W HYTPUCHTH Ha (OopMHUpOBaHUATA OT BHOPBKCHHUTE CHIIM TPHU TIXHATA
MOATOTOBKA, 0OOCHOBAH Upe3 M3BBPIICHH MPOYYBAHUS M aHAIM3M Ha HOpMATHBHaTa ypenda u
BEpUPUIIUPAHETO MY C MATEMAaTUIECCKH CPEICTBA.

[TocTuranero Ha 1enTa M pEIIaBaHETO Ha 3aJaudTe HA HAYYHOTO H3CIE/BaHE €
MIOCPEJICTBOM H3ITOJI3BAHUTE HAYYHOU3CIICIOBATEICKH Menmoou, TPYIUPaHU B CICIHHUTE JBE
Tpynu:

» TEOPETUYHU METOJU: CHCTEMEH, NCTOPUICCKH MKOHOMHUYECKH W aHAJTUTHUYCH ITOIXOI;
CTaTHUCTUKO-UKOHOMUYECKU METOJN; HHCTPYMEHTapuyMa Ha MKOHOMUYECKHUS aHATU3, CUCTEMEH
aHAJIN3 W CUHTE3; CpaBHEHHUE; KOHKpEeTH3aIus; 0000IeHne; aHAIOTH M JAPYTrd W3BECTHH Ha
00IIECTBEHO-HAYYHOTO IMO3HAHUE METOIH U CPEJICTBA;

» CMIMPUYHM METOAM: HaOJMIOJNeHHe, W3MEpBaHe, eKCIICPUMEHT, IPOTHO3UPAHE,
o0pa®oTBaHe Ha JaHHU Ype3 MATEMATHKO-CTaTUCTUYECKUTE METOJM, METOAUTE HA TEOPHUsTA Ha
BEPOSITHOCTHTE, KOPEJIAMOHHEH aHAIIN3 U JIP.

3a mo-ronsiMa KOHKPETHOCT ¥ 3HAUMMOCT Ha U3CJICIBAHUSATA CHIIUTE Ca U3BBPILICHH MPU
OTIpe/ICTICHU OONYCIUMU 0ZPAHUYEHUSL:

» mnpolOiieMaTHKaTa ce pasriekJa B pPaMKUTE Ha TOJArOTOBKAaTa HAa KYPCAaHTHTE OT
HarmmonanmHusi BOCHCH YHHBEPCUTET, IMOCTABEHU B PA3JIMYHU YCIOBHS, KAaTO KIUMATHYHU W
MSICTO Ha TMPOBEXKIAHE, KOSTO ChBIAJa C MOATOTOBKATa Ha BOCHHOCIYKEIIUTE OT BOCHHHUTE
(dbopMupoBaHUs;

» MpEeNoCTaBIHETO Ha yclyrara ,XpaHeHe B YCIOBHATa Ha IOJATOTOBKA Ha
BOCHHOCITYKEIIIM CE U3CJIeBa OT IJIeJHA TOYKa CIIa3BaHETO HA HAIIMOHAJIHNUTE, MEXKTyHaPOIHHUTE
Y CHIO3HUTE XPAaHUTEITHU CTaHIApTH;

» HE Ce OTYUTAT WHJWBHIYATHUTEC XPAHUTEIHU MOTPEOHOCTH IO PEIIUTHO3HH TPUINHH,
BETeTApUAHCTBO U JAPYTHU OT MOAOOEH XapakTep;

» pa3paboTkara € HacoueHa MpeJH BCHYKO KbM ChXpaHsSBaHE Ha JOOpHUTE pEIICHUS U
MOCTIKEHUS B HOPMHUTE 32 XpaHEHEe, CBbP3aHU C MpeIaraHeTo Ha palMOHAIHO XPaHEHE B
bearapckata apMus, ThPCEHETO HAa BB3MOXKHOCTH 3a MPUEMaHE HA HANMOHAIHUTE W CHIO3HU
CTaHJIapPTH 32 XpaHEHEe U T0OpUTE MPAKTUKH B TOBA HAMPABJICHHE;

» W3MO0JI3BaHUTE U3TOYHHIIN HE ChIbpPKAT Kiacuduiupana nHOOpPMAIIHS.



II. CTPYKTYPA HA JUCEPTALIMOHHUSA TPY /|

1. CrpykTypa Ha JUCepTALlMOHHMS TPY/.

Pa3zpaGoTBaHeTo Ha AuUCEPTALMOHHMS TPYA € HACOYEHO KbM M3IbJIHEHHE Ha 10CTaBEHATa
HAy4YHOU3CJIEOBATENICKA LIE] U MPOU3IU3AIINUTE OT HEsl M3CIEAOBATEICKU 3aJauu. AHAIU3BT €
KOHIIEHTpUpaH KbM OOEKTa M MpeiMeTa Ha M3CIeIBaHE B ChOTBETCTBHE C (OpMyIHpaHara
U3CcIe0BaTeNICcKa Te3a U [MOCTABEHUTE OrpaHnyeHMs. B Ta3u Bpb3ka, AUCEPTALIMOHHUAT TPYA CE
CbCTOU OT YBOJ, TPU IJaBH CbC CHOTBETHUTE M3BOJIU KbM TAX, OOLIM M3BOIM, 3aKIIOUEHHE,
Hay4YHU IPUHOCH, PEYHHUK Ha U3II0JI3BAHUTE CHKPAIIEHHUS, CIIUCHK C U3II0JI3BaHaTa JIMTEPATypa U
CIMCHK Ha NPUIIOKEHUSTA.

2. CHMHTe3UPaHO U3J10:KeHUe HA TUCePTALMOHHUS TPY/.

I'JTABA IIbPBA ¢ o3arnaBena ,,Hopmu Ha XpaHeHe HA BOCHHOCJIY KeIuTe oT
Boopb:kennte cuiim Ha PenyOaumka bbarapus m HATO®, B kosTo ca pasrienanu
OpraHM3alysl ¥ HOpMU 33 XpaHEHE Ha BOEHHOCIYKeIM OT briarapckata apmus npes nepuona ot
OcBoOosxienneTo Ha bbirapus 10 HaM AHHU, KAKTO ¥ HOPMH 32 XpaHEHE Ha BOCHHOCTY>KEIU
OT Uy)XIU apMHUH. 3a Ta3M LeJ ca pas3rjielaHd aBTEeHTUYHM U3TOYHUIM OT J[bp)KaBeH BOEHHO-
ucropudecku apxuB - B.TweprOoBO (JIBUA).

IIppBa TOUKa HOCH HAUMEHOBAHUETO ,,HOPMH 32 XpaHeHe HA BOCHHOCJIYKeluTe OT
bbarapckara apmus ciex OcBoOoxnennero Ha bbiarapusi 10 Hamm JHH®, B KOSTO €
OIMCaHa OpPraHM3alMITa U HOPMHUTE 3a XpaHEHE Ha BOEHHOCIYXeIuTe oT briarapckara apmus,
KaTo MepUo/ia € pa3JelieH Ha YETUPH MO/l IEPHOJIa:

1.1. Hopmu 3a XxpaHeHe Ha BOeHHOCJIykeluTe oT bbiarapckara apmus ciaen
OcBoOoxnennero Ha bearapus no IlbpBara cBeroBHa BoiiHa. B TO3u nepuon ca onucanu
OCUTYpSIBAHETO Ha BOMNCKHUTE B IPOJOBOJICTBEHO OTHOLICHHE M W3JAJCHUTE 3alOBEIU 3a
oOsiBsiBAaHE Ha IMOJIaralllUTe C€ OKJIaJM Ha YOBEK Ha JCH. XapakTepHO 3a TO3M Mepuoj €
OpraHM3MpaHe M W3BBPILIBAHE HA EKCIIEPUMEHTAJHO XpaHeHe B 1-Ba Opuraza non
PBKOBOJCTBOTO Ha TJIABHMS JIEKap HA apMHUSTA, YYaCTUETO Ha €KUIl OT JIEKapy U KOMaHJupa Ha
Opuragara, KakTo U BHACSHETO Ha ITbPBHS 3aKOHOIIPOEKT IO JIMHUS Ha XpaHeHeTo. Onmcanu ca
LIEJITA U PE3YATATHT OT EKCIIEPUMEHTAITHOTO XPAaHEHE U MOTUBUTE KbM 3aKOHONPOEKTA. 3aCEerHar
€ BBIIPOCa 3a XpaHEHETO Ha BOMCKUTE Ha (PpoHTA.

1.2. Hopmu 3a XpaHeHe Ha BOeHHOCIy:KemuTe 0T Bbarapckara apmusi oT Kpasi Ha
IIspBaTa cBeTOBHA BOIiHA 10 Kpas Ha Bropara cBeroBHa BoiiHa. OnucaHu ca mpexpaHara
Ha BOWCKHMTE B CJIEIBOCHHUS INEpUON M IO BpeMe Ha Broparta cBeToBHa BOIHa, Karo ca
pasriieaHu U3/aJIeHUTE 3aloBeau 3a OOSBSBAHE Ha OKJIAJUTE 3a IpexpaHaTra Ha apMusiTa U
pasnpeeIeHeTo Ha XpaHaTa OT JHEBHATa J1ax0a 3a BCHUKHU YacTH.

1.3. Hopmu 3a XxpaHeHe Ha BOeHHOCHy KemuTe oT Bbiarapckara apmus oT Kpasi Ha
Bropara cBeToBHA BOifHA 10 CONMAJIHO-MKOHOMHMYECKHTe nMpoMeHnu npes3 1989 roguna. B
TO3U TEPUOJI € OMMCAHO PA3BUTHUETO HA HOPMATHBHATA ypenda U MEpPKUTE 3a MPEeoJI0JIIBaHE Ha
HEJOCTaThIMTE IO IIPEXpaHaTa Ha BOMCKUTE OT bbiarapckara apmus. IlocodeHusar nepuox ce
XapakTepusupa C MpoBeXJaHe Ha oOcjelBaHEe HAa XPaHEHETO C KOHIEHTpaTH Ha BOMHUILIKHUS
CbCTaB, KOETO € OIUCaHO MOJPOOHO, KaTO 3a ONHMCAHUETO € W3IO0JI3BaHa WHGpoOpMalus OT
ABTEHTUYHU UCTOPHUUYECKH TOKyMeHTH oT JIBUA.

1.4. Hopmu 3a XxpaHeHe Ha BOEHHOCJIY:Kel[UTe 0T ObJrapckara apmus ot 1989
roJAMHA 10 HAalM AHM. B Ta3u moaToyka € onmucaHoO pa3BUTHETO HAa HOPMATHUBHATA ypeada 1o
JIUHUS Ha TMPOJOBOJICTBEHOTO OCUTYpsiBaHE MO HaliM IHU. PasrimemaHu ca BCUUYKM HM3Ja/IC€HU
MUHHCTEPCKH 3allOBEH 3a OpraHu3alus Ha XpaHeHeTo B BA, kaTo e HabjerHato Ha HOBOCTHUTE
BBB BCSIKa HOBOM3/1a/IeHa 3aroBe. To3u Nepruos € MpeloMeH 3a OpraHu3anusaTa Ha XpaHeHeTo B
bwarapckara apmust, nopanu ¢axta, ye TabauuHaTa (opMa Ha XpaHEeHe Beue He € JieiicTBara.



Btopa Touka oT mbpBa riasa € ,,HanmoHajaHu (pU3HOJOTHYHU HOPMHU 32 XPaHEHEe Ha
HacejleHHeT0 Ha PenyOimka Bbiarapuss ¥ npenopbuyMTe/ieH HYTPHMEHTEH IpHeM Ha
cBeToBHAaTa 37paBHa opranu3anus (C30)%, B kosTo e pasrienana Hapen6a Ne 1 ot 22 ssHyapu
2018 r. 32 onpeaensHe HAa PU3UOIOTMYHUTE HOPMHU 32 XpaHEHE Ha HaceJleHuero Ha Ph.
OU3MONIOTUYHUTE HOPMHU 32 XpaHEHe c€ H3MOJ3BaT MpH OIpeleisHe Ha HalMOHAJIHATa
IIOJINTUKA 32 XpaHEHE Ha HACEJICHWETO, OLICHKAa HAa MHIUBUAYAJIHUS XPAHUTEJIEH IIPUEM U Ha
XpaHUTEJHUS IPUEM Ha IPYIU OT HACEICHHETO, pa3paboTBaHe Ha MPEMOPBHKU 3a 3PABOCIOBHO
XpaHEHE Ha MHIUBUIU U I'PYNH OT HACEJIEHUETO, IUIAHWPAHE U KOHTPOJI HA OPraHU3UPaHOTO
XpaHEeHe Ha IPyIH OT HACENICHUETO U BKIIIOYBAT:

1. CpenHu eHepruiiHU MOTPEOHOCTH - OLEHEHUTE CPEJHU CTOMHOCTH Ha EHEPrueH
XpaHUTEJEeH MpUeM, MUHUMU3HPAIIYA PUCKA OT HAJBUIIaBaHE W/WJIM MOJIICHsBaHE Ha HUBAaTa Ha
SHeprueH mnpueM, OajJaHcupall ChbOTBETHHS €HEPropasxo Ha WHAMBHUINTE OT MOMYJIallMOHHATA
rpymna.

2. IlpenopbuuTeneH XpaHUTEJICH NpuUeM Ha OeNThK, BBIVIEXHIPATH, BUTAMHHUA MU
MUHEpaJHU BeUIecTBa — CPEJAHOJAHEBHO HHBO Ha XpaHUTENEH MpPHEM, KOETO OCHUTYpsiBa
MOTPEOHOCTTAa OT OIPENEICHO XPAaHUTEIHO BEIISCTBO 3a modtu Bcuuku (97,5 %) 3apasu
WHIUBUAM B OTACIHUTE TPYNU, JUPEPEHLIUPAHH 110 BB3PACT, MOJ U (PU3UOJOTUYHO CHCTOSHUE
(OpemeHHOCT U KbpMeHE). [IpenopbunTENHUAT XpaHUTEIEH IPUEM € paBeH Ha ,,CPEIHUTE
MOTPEOHOCTH OT XPAaHUTEIHU BEIIeCcTBa™ 3a rpynaTta IJI0C IBe CTAaHAAPTHU OTKIOHEHHUS.

3. AeKBaTeH XpaHUTEJIEH MpUEeM Ha OeNThK, 00IM Ma3HUHU, MACTHU KUCEJIMHU, 00N
BBIVIEXUIPATH, XPAHUTEITHU BIAKHWHU, BUTAMUHU, MUHEpPAIHH BEUIECTBA M EJIEKTPOJIUTH,
KOrato He MOXe Ja ObJe OmNpe/esieH NMPEenopbUNUTEIeH XPAaHUTENIEH MPUEM - MPENOPbUUTENICH
CPEIHOIHEBEH MPHEM Ha XPAHUTEIHH BEIEeCTBa, IPEACTABISIBAIL HUBOTO HAa CPEIHUS UM IIPUEM
(croliHOCTTa Ha MeJaMaHaTa) IpU Tpyna 3ApaBU HHAUBUAM, OIpeNeieH Ha 0a3za HAay4dHU
W3cleIBaHMs, KOWTO € OLIEHEH KaTo aJeKBaTeH 3a BCUUKMU MHAMBUAU OT rpymaTa. M3monssa ce,
KOraTo CpeJHUTE NOTPEOHOCTH OT XPAaHUTEJIHHU BEIIECTBA HE MOTaT Jja ObJaT OLIEHEHU U Ha Ta3u
6a3a ;1a Ob/ie orpeieieH NPENOPBHUUTEICH XPAHUTEIICH TPUEM.

4. AnexkBaTeH XpaHUTENIEH IPUEM Ha BOJa.

5. 'opHM TpaHUIM 32 HEPUCKOB XPAHUTENICH MPUEM Ha BUTAMUHH, MHHEPAIHH BEIIECTBA
u enexktponutd (ITHXII) e Hail-BUCOKOTO AHEBHO HUBO HA XpaHWUTEJEH MPHUEM, KOETO HE ce
CBbp3Ba C HEOJArompusTeH 3/ApaBeH €QeKT MpHU MOYTH BCUYKM HMHIMBHIM B CHOTBETHATa
nomnyJjaluonHa rpymna. Ako npueMsbT € 1mo-Bucok oT I'THXII, chiiecTByBa MOBUIIIEH PUCK OT
HeOJIaronpusITHU 31paBHU e()EeKTH.

6. IlpenopbunTeNHN HHTEPBAIM 3a XPaHUTEJIEH TpHEM Ha OenThK, OOIM Ma3HHUHH,
MacTHU KHCEJIMHM, OOLIM BBIVIEXUAPATH U XPAHUTETHH BIAKHUHU - CTOMHOCTUTE, KOUTO Ce
CBBpP3BaT C HUCBHK PHUCK OT XPOHMYHHU 3a00JsBaHUS MpPU YyCIOBHE Ha aJ€KBAaTE€H NpHUEM Ha
HE3aMEHUMH AaMHUHOKHCEIMHH, HE3aMEHMMM MACTHH KHUCEJIMHW, BUTAMUHU U MUHEPAIHU
BElIEeCTBA.

[TorpeGHOCTUTE OT €Heprusi ce ONpeleNAT KaTo CpelHU EHEPruiHH MOTPeOHOCTH,
u3pazeHn B MJIX 1 KKaJl Ha JIeH 3a MOMYJIallMOHHU TPYIHU, AMPEpEeHIUPaHU M0 Bb3PACTH, MOJI
npu pedepeHTHH PBCT U TErJo, OLEHEHH 3a pa3IMyHU HHMBA Ha (PU3MUYEcKa aKTHUBHOCT U
MIpe/ICTaBIsABAT CPEAHOJHEBHUTE MOTPEOHOCTH 3a MEPUO Hali-MaJIKO €JHa CEIMUIIA.

B noxroukara ,,IlpenopbuyuTesieH HYTPHMEHTEH INPHEM Ha CBeTOBHATa 3pPaBHA
opranm3anust (C30)* ca ommcanu mnpuopurerutre u 1memure Ha C30 B Oopbarta cpemry
HEMH(EKIIMO3HU 3a00JIIBaHMs, B CJI€JCTBUE HAa HEIIPABUIHMS MIPUEM HA HYTPHUEHTHU €JIEMEHTH.
Mnoro ctpanu pazuutatr Ha C30 u ®AO (opranuzanus no npexpana u semezenue Ha OOH) 3a
YCTAHOBSIBAHE M Pa3NpOCTpaHEHUWE Ha Ta3u HMHGOpMAIMs, KOSATO T€ NMpHUeMaT Karo 4acT OT
HAI[MOHAJHUTE CU XPAaHUTEIHN HOPMU. J[pyrH ro U3Moa3BaT KaTo OCHOBA 3a CBOUTE CTaHIAPTH.

Hsaxou ot npenopskute Ha C30 ca cinenHuTe :

- mpueMane Ha mo-Majko oT 10% oT oOmust eHeprueH nmprueM OT CBOOOIHYU 3aXapH, KOETO
ce paBHsABa Ha 50 Ip. 3a YOBEK ChC 3APABOCIOBHO TEJIECHO TEro, KoHcymupall okono 2000



KaJIOpUW Ha JIeH, HO B UJEaNHUs cliydyail € mo-mMajko oT 5 % oT oOus eHeprueH mpueM 3a
JOITBIHUTEIIHY MOJI3H 32 3]]paBETO;

- mo-manko ot 30% oT o0musa eHeprueH mpueM oT Ma3HUHU. HeHacuTeHHuTe Ma3HUHU
(ceappxkamu ce B puOUTE, aBOKAJOTO W SIKUTE, KAKTO M B CIBHYOTIIEIOBUTE, COCBUTE,
panuyHUTE ¥ MAaCIMHOBUTE Maciia) ca 3a MpeArnoynuTaHe Mpej HACUTCHUTE Ma3HUHU (B MECOTO,
MacjIoTO, NAJIMOBOTO M KOKOCOBOTO Macilo, CMETaHaTa, CHUPEHETO W CBUHCKaTa Mac) U
TpaHCMa3HUHU oT BCSAKAaKbB BU]I, BKJIFOUHTEITHO MIPOMUIILIICHO
MPOU3BE/ICHA TPAHCMA3HUHU (HAMHUpAIM C€ B TIEYEHHM U MBPXKEHU XpaHH, KAKTO U
MIpe/IBAPUTEIIHO ONAKOBAaHM 3aKyCKH U XpaHH, KaTo 3aMpa3eHa Mula, naiose, OMCKBUTH, Baduin
Y OJIMO 32 TOTBEHE) MPEKUBHU KUBOTHHU, TPAHCMA3HUHU (HAMEPEHU B MECO U MJICUHH XPaHU OT
MIPEKMBHU KUBOTHH, KaTo KpaBe, oBIle U Ko3M). [IpenopbuBa ce mpueMbT Ha HACUTEHU Ma3HUHU
na 0bJe HaMaieH A0 1o-Mainko oT 10% oT oOumus eHeprueH npueM U TPaHCMa3HUHUTE JI0 T10-
Maiko oT 1% oT 0011us eHeprueH npuem;

- IOBEYETO XOpa KOHCYMHUpAT TBBPJE MHOIO HAaTpUil ype3 cosl (ChOTBETCTBALLO HAa
KOHCyManusaTa Ha cpeaHo 9—12 rp. coa Ha JeH) M HEJOCTaThYyHO Kaimui (Imo-manko oT 3,5
rp.). BUCOKMAT npueM Ha HATPHUI U HEAOCTATHYHUAT MPUEM HA KAJIMW JOMPUHACAT 32 BUCOKOTO
KPBBHO HaJISITaHEe, KOETO OT CBOS CTpaHa yYBEJIMYaBa PUCKA OT ChPJCUYHU 3a00IIBaAHUS U UHCYIT.

- BBIVICXUAPATUTE Ca OCHOBHHUAT M3TOUYHHUK HA €HEPTUsl B XPAHEHETO, JOCTABSIII MOBEYE
ot 50 mpolieHTa eHeprus Ha MOBEYETO XOopa. 3bPHEHUTE MPOAYKTU, TPYJIKU, KOPEHU U HIKOU
IUTOIOBE ca OOTaTH Ha KOMIUIEKC BBITIEXUIPATH.

Tpera Touka OT mbpBa IjaBa HOCH HauMeHoBaHueTO ,IlpueM Ha HYTpPUEHTH OT
BOCHHOCJIY KeIlld HA 4Yy:KIM aPpMUHM‘, B KOSATO Ca pa3IVIelaHd HYTPUEHTHHS U KAJIOPUUHUSA
npuemu Ha apmunte Ha CAIL, Pycus, Benuko6puranus, [Tomma, Kanana, Utanus, Xonanaus u
@pannusa. OT MOCOYEHUTE CTPAaHU M ONMCAHUTE TEXHHM OINEpaTUBHU OONMHM AaKOM MOXe Ja
HampaBUM 3aKJIIOUEHUETO, Y€ MPEIOCTaBEHHUS EHEPrueH IpHEeM Ha BOEHHOCTYXEIIUTE OT
pPa3IMYHATE ApPMUU TIPH €HU U CHIIU YCIOBHS € MPUOIU3UTEITHO €AHAKBB - 0Kk0oi10 3500-3600
KKaJl. ¥ MPEJIOCTaBEHUTE MAKPOHYTPUEHTH B MPOLEHTH OT OOIIMS EHEprueH IMpUeM ca B
rpanunute Ha 50-60% 3a Bpriexuapatute, 25-35% 3a Mmazaunu u 10-15% 3a 6entbiure.

HanpaBenuTe U3BOAM OT IJ1aBa MbPBA ca CJeAHUTE:

1. Ileppon4HOTO U3MEHHE Ha HOPMHUTE 3a XpaHEHE Ha BOEHHOCITYXEIIUTE OT
bwirapckara apMus € B ThPCEHE Ha 3/IpaBOCIOBHO M IO-OalaHCHPAaHO XpaHEHE Ha CBHILUTE,
KOETO Jla 3a/I0BOJIsIBA TEXHUTE MOTPeOHOCTH B MIbJeH 00eM M Ja OocUrypu Jno0pa cpeaa 3a
HU3I'BJIHCHUEC HA 3aJa4UTC, CBbP3aHU C Oolinara IoAroTOBKA Ha BOUCKHUTE U IIpu IMPOBCKIAHC HA
OIlepalLlly B MOJIKpena Ha MEeXTyHApOIHUS MUP U CUTYPHOCT.

2. Pa3paborena e HopMaTMBHAa ypeada B CBETOBEH U HalMOHaJEH Mamad 3a
noJo0psiBAHE Ha XPAHEHETO Ha HACENICHHETO 4Ype3 ONpEAEieHU IPEernopbUUTEIHU HOPMH,
IMOCTUTHATH YPE3 MHOKCCTBO U3CJICABAHUA U IPOYUBAHUA HAa YYCHH OT LA CBAT.

3. Ilpenopbkure Ha CBeTOBHaTa 3ApaBHA OpraHW3alMs 3a HYTPHUEHTEH INpUeM H
HallMOHAJHUTE (PU3MOJIOTMYHN HOPMM 3a XpaHEHe Ha HaceseHuero Ha PemyOnuka bearapus,
KaKTO M U3I'BJIHEHMETO Ha Hal[MOHAJHATa Iporpama 3a MpPEeBEHIMs Ha HEWH(EKIHO3HHUTE
3a00ABaHusl, Kb1€TO MUHUCTEPCTBOTO HAa OTOpaHaTa € ChTPYAHUK, Ciie/lBa 1a ObAaT BbBEACHU
BbB Bhopwkenute cunu Ha PenyOnuka bbarapus 3a mocturase Ha 3/paBOCIOBHO U aJIeKBaTHO
Ha MOTPEOHOCTUTE XpaHEHEe Ha BOCHHOCITYKEIIUTE.

4. TlocTurHaTUTe HOPMH 32 XpPaHEHETO Ha BOeHHoCHyxemuTte oT apmuute Ha HATO u
M3BBH AJIMaHCa ca B pe3yiTaT Ha MPOYYBAHMS HA PEAMIa YUEHH M M3CJIE0BaTeIN B 0OjacTa Ha
XpaHEHETO M IOCTOSIHHOTO ThpPCEHE Ha peLIeHHs 3a 3ala3BaHe Ha 3]paBeTo Ha
BOCHHOCITY)KCIIIUTE Ype3 MPEeJOCTaBIHE Ha 3APABOCIOBEH HA0Op XpaHUTETHH MPOIYKTH,
OTroBapsIl Ha OTPEOHOCTUTE OT CHEPTUEH NPUEM U HYTPUEHTH.

I''TABA BTOPA ¢ o3arnasena ,,/3cienBaHe Ha eHepropasxojl M €HeprompueM OT
BOEHHOCJIY:Keln“, B KOSTO ca pas3rieaHd METOJUTE 3a HU3CJelIBaHE Ha E€HEepropasxoja H

7



€HeprornpueM Ha YOBEIIKUS OpraHu3bM. B Ta3um Touka € H3BeAeHAa yHUBEpcajaHa METOIMKa 3a
U3CIeBaHE Ha EHEPropasXxoJl M E€HEProlpHUeM Ha BOEHHOCIYXEIIH, IOCTAaBEHU B DPA3IUYHU
yCIIOBUS IPU TSAXHATA MOJTOTOBKA.

[IspBa TOYuka OT Ta3u rnaBa € ,MeToAM 3a H3C/IeIBaHEe HA €HEpPropasxol u
eHepronpyueM Ha YOBELIKHUS OPraHU3bM®, B KOSITO ca pa3rie/laHd ChIIECTBYBAIIUTE METOANUTE
3a U3ClIeIBaHE Ha EHEPropas3Xxo/l U €HEProNpUeM, Pa3AeIeH! B TPU MOATOUYKU:

1.1 JIabopaTopHu MeTOaM 32 U3CJIeIBAHE HA EHEPropa3xo:

Hnoupexmna kanopumempus — TPENCTAaBIsIBA METOJ 3a H3MEPBaHE HAa OCHOBCH
MeTa0OIM3bM, KOHTO ce 0a3upa Ha W3MEpBaHE HAa W3JUIIAHUS BBIVIEPOACH IBYOKHC W/WIH
KHUCIIOPOJ.

Jupexmna kanopumempusa - VI3MepBaHETO Ha EHEPrUMHUTE Pa3XOAH HA YOBEKA 3aBUCU
OT CJIEHUS NPUHIIMIL: 1sU1aTa €HEPrusl, U3M0J3BaHa OT TSUIOTO MPU U3BBPILIBAHE UM HAa BbHILHA
pa0oTa, niaM Ha BbTpeIIHa paboTa (KaTo JABMKEHMATA HA ChPLETO M AUXATEIHUTE MYCKYIH U
T.H.), WIM NpPU XUMHYEH CUHTE3 (KaTo MPOM3BOACTBOTO HA €H3MMHM B XPaHOCMMJIATEIHUTE
COKOBE WJIM Ha XOPMOHHM B JKJI€3UTE C BBTPEIIHA CEKpeLus), WIK 3a MOJAbpKaHe Ha HOHHUTE
IPaJUEHTH MEXJy TEYHOCTUTE BBTPE M M3BbH THKAaHHUTE KJIETKH, B KpallHa CMETKa ce
pasrpaxzaa 10 TOIUIMHA.

unyyuonnu memoou c usnon3eane Ha CMaduUIHU U30MONU — TIPU TSIX B OPraHU3Ma ce
BKapBa JBONHHO Oensi3aHa BOJA, KOATO CE M3IMOJI3Ba 3a ONpE/esiHE Ha CKOPOCTTa Ha oOpa3yBaHe
Ha BBIVIEPOJEH AMOKCU[. J[BaTa cTaOMJIHM M30TOIA C€ €IMMHUHHUPAT OT OPraHU3Ma C pa3jMyHa
ckopocT. Ilo pasnukata B CKOpOCTTa Ha E€JIMMUHUPAHETO HA W30TOIUTE, KOATO CE CIIEOU B
MPOABJDKEHUE Ha HIKOJIKO [JHH, MOXE Ja C€ OIpeleidd CKOpOCTTa Ha o0pa3yBaHe Ha
BbIVIepoaHUs quokcua. Ciieq ToBa OT Hesd MOXE Jja C€ W3YUCIIM €HEepPropasxojia, KaTro ce 3Hae
KOJIMYECTBOTO EHEPIHsi, KOETO c€ OCBOOOXKAaBa mMpu oOpa3yBaHETO Ha | JHUTBpP BBITIEPOACH
JUOKCHJI B PE3yNTaT HA OKUCIUTENHU NpouecH. JIWIyIMOHHUAT METOJ C H3IO0JI3BaHE Ha
CTaOMIIHU W30TONH € eIMHCTBEHUSAT HAUYMH, 110 KOHTO MOJKE J]a CE€ OMpPEeeNd EHepropa3XxoabT 3a
HO-ABIBI NIEPUOJ OT BpeMe MpHU CBOOOJIEH U IMBIHOLEHEH HaYMH Ha )KMBOT Ha MHAMBUAA. To3u
METO/I C€ U3I0JI3Ba 3a IBJIIFOCPOYHO NU3MEPBAHE HA CHEPTUMHHUAT Pa3xold, OOUKHOBEHO 7-21 nHM.

Hzmepsane na copoeunama wecmoma - Herpsika o1jeHKa Ha EHEPTUMHUTE Pa3XOaH WU
MPOCTO Ha obIaTa (U3NMUEecKa aKTUBHOCT CHILIO MOXKE Jla CE ONMUTA Ype3 3aluC Ha ChpieydHaTa
yecToTa. BB BCEKM MHIMBHUJ MMa Bpb3Ka MEXAY ChbpJAeYHATa 4ecTOTa M KOHCyMalusaTa Ha
KHCIIOpOJI M Ta3u Bpb3Ka € OCHOBaTa 3a HaO/oeHHWE Ha (u3MyecKara aKTHUBHOCT upe3
3allMCBaHe Ha ChpJleYHaTa 4YecTOoTa 3a MPOIBIDKUTEIHH Nepuoau oT Bpeme. Bece mak e nobpe
U3BECTHO, Y€ BPbB3KaTa MEXIYy ChpJeYHaTa 4eCTOTa W EHEpruilHUTE pa3xoJu Ile Bapupa B
3aBHCUMOCT OT MHJIUBH/IA, B 3aBUCUMOCT OT BU1a (U3NUECKa aKTUBHOCT, KOSITO Ce MpeanpruemMa.

Memoo na xpanumenna enepzomempus - MeToqbT Ha XpaHUTEIHA €HEPrOMETPUs UMa
JIB€ paHOBUAHOCTHU. [IbpBUAT ce ocHOBaBa Ha JabOpaTOPEH aHaJIU3 Ha XpaHUTEIHATa CTOWHOCT
Ha MpUeMaHaTa XpaHa U HEyCBOEHAaTa 4yacT Ha XpaHaTa. BropaTa pa3HOBHAHOCT c€ OCHOBaBa Ha
U3UNCIISIBAHE Ha CHEpruilHaTa CTOMHOCT Ha IpHEMaHaTa XpaHa M KOHTPOJ Ha TENNIOTO B
MIPOIBJKEHUE Ha OIpE/AeeH Nepruoja OT BpeMe. AKO TErjoTo Ha M3CIeABaHMs UHAMBHJI HE Ce
IIPOMEHS, TO € HAJUIE PaBEHCTBO MEXJY E€HEPropasxoja M KaJOpHUYHOCTTa Ha IpHEeMaHaTa
xpaHa. [Ipu HapymaBaHe Ha TOBa CHOTHOILIEHHE TETJOTO C€ yBeIWYaBa WM HamaisBa. llpu
M3UUCISIBAHETO HA €HEpPropasxoja Ce€ H3MO0JI3Ba 33aBHCHUMOCTTAa, Y€ YBEIMYaBaHETO Ha 1
KWJIOIPAaM MAacTHA ThKaH € B PE3yJITaT Ha MpueMaHeTo Ha 6750 kkai. ToBa € KIJaCH4ecKH, 3J1aTeH
CTaHJapTeH MOJXO0/ 3a U3YUCIIsABaHE HA OOLIMS pa3XoJ] Ha €Heprus, Mpu KOHUTO OOLIUAT pa3xon
Ha €Heprus ce M3UMCIIsiBa OT MpHUeMa Ha XpaHa U IPOMEHHUTE B TEJIECHUS ChCTaB.

1.2 Pa3yeTHHM MeTOIM 32 H3MEpPBaHe HA EHEPropa3xox:

PazgyeTHuTEe METOIM Ca OCHOBAHW HA OCHOBHA OOMsIHA Ha BEIIECTBATA U KOSPHUITMEHTH Ha
¢usnyeckara akTUBHOCT. [Ipy Te31 METOAM OT/EIHO Ce ONpeeisi OCHOBHUAT OOMEH ¢ OMOIITa
Ha (OpMyJH, OCHOBAHU Ha KOe(UIIMEHTH, I0JI, TETJIO, Bb3pacT U pbcT. CyMara Ha MOJy4YEeHUTE
CTOMHOCTH JlaBa BeJIMYMHATa Ha pa3xoJia 3a OCHOBHA oOMsHa Ha BemlecTBaTa. KbM pasxona 3a
OCHOBHa OOMsiHa Ha BellecTBaTa ce J00aBsd pa3xoia Ha €HEeprus 3a yCBOSABAHE Ha XpaHara U
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pa3xona Ha eHeprus 3a (U3MUECKOTO HAaTOBapBaHe B TEUEHHWE HAa AKTUBHUTE 4YacTH Ha
JI€HOHOILUETO.
3a ompenernsiHe Ha pa3xojJa Ha eHeprus 3a (U3MYECKOTO HATOBApBaHE C€ HW3IOJ3Ba
KOe(HIMEHT 3a (U3NYEeCKa aKTUBHOCT, KOMTO MpE/ICTaBIIsIBa OTHOIIEHHE HAa €Hepropasxoja 3a
U3MBIHEHUETO HA ONpEENIeH BHUJ JCWHOCT KbM BEIMYMHATA HA OCHOBHHUS OOMEH 3a €IMHHUIIA
Bpeme. Toil moka3Ba KOJKO ITbTHM €HEpPropa3xoja Ha OpraHu3Ma 3a OIpeleleHa IeHHOCT
MpeBHIlIaBa BENMYMHATA Ha OCHOBHUS oOOMeH. BenunumHara Ha pa3xoga Ha eHeprus 3a
(U3MYECKOTO HATOBApBaHE CE OMpENeNs KaTo MPOW3BEJNCHHME OT BEIMYMHATA HA pa3xoaa 3a
OCHOBHa OOMsiHA Ha BelllecTBaTa U KoedulireHTa 3a pu3nyecka akTHUBHOCT.
Haii-3Hauntenen a1 oT o0ImIMs eHEpropasxo] ce OTPeXKaa Ha €HePrusATa, U3pa3xoBaHa
3a mojabpkaHe ocHOBHaTa oomsHa Ha BemectBara (OOB) - BMR (Basal Metabolic Rate). Ts e
MsIpKa 3a €Heprusra, HeoOXoJWMa 3a H3BBPIIBAHE HA OCHOBHUTE XKM3HEHU IPOLECH KaTo
(GYHKIIMOHUPAHETO HA OPraHUTE U MPOTUYAHETO HA OMOXUMUYHUTE PEAKIIHH.
[TepBuTe hopmynu 3a m3umciasiBane Ha BMR B 3aBUCHMOCT OT Terio, moji, Bb3pacT U
PBCT ca U3BECTHU KaTo ,,(popmyJia Ha Xapuc- beHequkr:
Mspxe: BMR = 66,473 + (13,7516 x Terno B kr) + (5,0033 x pBcT B cM) — (6,7550 x
BB3PACT B F'OJIMHU)
Kenn: BMR = 655,095 + (9,5634 x Tterno B kr) + (1,8496 x pscr B cm) — (4,330 x
BB3PACT B F'OJIMHU)
AnpH M. Po3za u Xapu M. Illuszran akryanusupar ¢popmysara Ha Xapuc-beHeaukT Ha
0a3aTa Ha HOBM JIaHHU, KaTO MIPOMEHST 3aJI0KEHUTE B Hesl KOS(UIIMEHTH:
Mmpxe: BMR = 88,362 + (13,397 x termno B kr) + (4,799 X pbcT B cM) — (5,677 X BB3pact
B TF'OJIMHM )
Kenn: BMR = 447,593 + (9,247 x terno B kr) + (3,098 x pber B cm) — (4,330 X BB3pacT
B TF'OJIMHM )
Ta3u ¢opmyna 1aBa Mo-TOUHU PE3YNITATH U € HA-TOOPOTO CPEICTBO 3a M3UHUCIISIBAHE HA
BMR no 1990, xorato ekun, Hayeno ¢ M. Mudun u C. Ceitnr XKyp, nyOiukyBaT HOBO
Mpoy4yBaHe, B KOETO pa3palboTBaT paszinyHa (opMyiia, U3BECTHA KaTo ,,joopmysaa Ha Mudun-
Ceiinr Kyp*:
Mmsxe: BMR = (10 x Terso B kr) + (6,25 X pbCcT B cM) — (5 X Bb3pacT B FOJUHU) + 5
Kenu: BMR = (10 x Termno B kT) + (6,25 X pbcT B ¢M) — (5 X Bb3pacT B roaunu) —161
B Hes koedunueHTuTe 3a TEryo, phCT U BB3PACT MPH MBXKE U )KEHU Ca €IHAKBH, KaTo
pas3nukara B MeTaboIM3Ma MEX/y MOJIOBETE ce U3pa3siBa B €MH 001 KOS(UIUEHT.
Tabauuno-xponomempasicen memood — TpU TAOIMUYHO-XPOHOMETPAXKHUSI METON Ce
OTUMTa TOYHO M3PA3XOABAHOTO BpeME 3a JaicHa neiHocT. [lonydeHure naHHM ¢ momolnra Ha
TaOJIMLK 32 pa3xojJa Ha €Heprus MpH pa3iIudyHU BHUJOBE NEHHOCTU MO3BOJISABAT Jia CE€ OMPENeNU
JHEBHUAT €HEPropasxo/ Ha uHAMBKMAA. [IppBOHAYamHO ce n3MepBa pa3xoja Ha BpeMe, OTIEISIHO
3a €XKEJHEBHUTE NEHHOCTU HA JaJe€H WHIUBUI, KaTo ce (pUKCUpa TSIXHATa MPOIBJIKUTEIHOCT.
HenocraTbk Ha nafeHust METOA ce sBABA TPYJHOCTTA Ja CE€ MPEIBUIAT BCUUKHU JEHHOCTH IIpE3
LSAJI0TO JACHOHOIIME U 3aTOBa M3CJIEeI0BAaTENINTE CUUTAT, Ye TPeIIKaTa pu To3u MeTof € A0 15%.
[IpenmyiiecTBOTO Ha METO/Ia € B HEroBaTa OOII0IOCTBITHOCT U MPOCTOTA.
1.3. MeToau 3a u3mepBaHe HA XpaHUTeJIeH IpUeM
MeTtouTe 3a U3MEpBaHE HA XPAHUTEIHUS IPHEM Morat aa ObAar KiacuduiuupaHu B 18
OCHOBHU KaTerOpUHU: PETPOCHEKTUBHU — 32 OMMCBAaHE HAa XPAHUTEIHUS NMPUEM OT OJIM3KOTO WU
[10-JJIEYHO MUHAJIO U MPOCIIEKTUBHU METOJM — 3a HACTOALIATa XpaHUTENIHA KOHcymanus. Tesu
JIB€ KaTErOpUM Ce€ pa3leisT Ha pa3IMyHu CyOKaTeropuu, Karo BUABT Ha Jgoburtata OT
WHIMBUYAIIHUTEe HW3CJIeIBaHUs HH(pOpMAIMs Ce pa3dyaBa B 3aBHUCHUMOCT OT KOHKPETHO
n30paHusi OT u3cienoBarenss MeTo. Bceku ennH oT MeTonuTe 3a M3MEpBaHE Ha XpaHUTENIEH
IpUeM MMa CHJIHM U cl1a0M CTpaHu U M300pBT Ha €IUH WIM JAPYr METOA cieqBa Ja Obae
(GyHKIUS Hail-Beue OT KOHKPETHHUTE LM Ha W3CIEeN0BaTeNs, KAKTO U OT BB3MOXKHOCTUTE 3a
IIPUJIOKEHNE HA CbOTBETHUS METO/.



Memoovm na 24-uacoeo (exiceonesno) 6v3npou3eercoane Ha Xpana € OrpeaeasTsHeTO Ha
KOJIMYECTBOTO Ha JACHCTBUTEIHO KOHCYMHUPAHHUTE XPAHUTEIHU MPOAYKTH U SICTHS Upe3 aHKeTa
(MHTEpBIO), KOTaTO PECIOHACHTHT pa3kas3Ba M0 MaMeT KaKBO € sUl Mpe3 JIeHs, MPeIX0KIalll IeHs
Ha M3Cle/IBaHeTO. B pesynTar Ha aHKeTaTa ce Mojiy4aBa MHPOpPMAaLHUs 32 BpPEMETO Ha XpaHEHe,
MSICTOTO Ha TMPUTOTBAHE M KOHCyMallMsi HAa XpaHa, ONMUCaHHEe Ha €CTECTBOTO Ha SICTUETO U
MPOJAYKTa, METOAMTE 3a MNPUTOTBSIHETO MYy W KOJUYECTBOTO HA MPOJAYKTAa WJIH SICTHETO.
[lonydyeHuTe naHHU ce BBBEXKAAT B CIELMAlIeH BBIPOCHUK W CIEJ TOBa C€ MOJJjararT Ha
cratucTHyecka o0OpaOoTka, 3a Ja ce NOoJydyaT JaHHU 3a MOTPeOJCHHWETO Ha EeHeprus u
XPaHUTEIHU BEUIECTBA.

Memoo 3a npemeznane Ha KOHCYMUPAHAMA XPaHa - METOIbT C€ CbCTOU B JUPEKTHO
MIPETErJIsIHE Ha ChJI0BE U MPOAYKTHU Mpeau yrnorpeda u ciell XxpaHeHe. OCTaTblUuTe € MPETErJIiT
Y Ce 3aIlMCBa KOJIMYECTBOTO HA BCsAKA KOHCYMHUpPAaHa XpaHa U MPOAYKT. MeTOIbT Ha 3alliCBaHE U
OTYUTAHE HA MpETerjieHara XpaHa € Hal-TOYHMAT OT BCHUYKM METOAM M C€ H3IMO0J3Ba KaTo
"3maTeH" cTaHgapT 3a KaTuOpUpaHe M YCTAHOBSBAHE 3a HAACKIHOCT HA JPYTH METOIH.
[Ipunaranero Ha TO3M METOJ U3UCKBA BUCOKA OTTOBOPHOCT OT CyOeKTa, Thil KaTo 1siyiata padora
10 TIPETETIISIHE U 3aIMC C€ U3BBPIIBA OT CAaMUAT Hero. TpUIHEBEH 3alyC Ha MPETErJIeHa XpaHa €
JOCTaThbu€H M JHUTE TpsOBa na ObAar M30paHU 3a CE30HHM M WMHIUBUIAYATHH TUETHYHU
BapHUalllH.

3anuc na meniomo - Haii-npocrata ¢opMa Ha JHUETHUYEH 3alHC € MEHIOTO. TO3U THII
3aruc 3aucBa caMo BUJIOBETE KOHCYMUpaHa XpaHa U 4eCTOTara, ¢ KOSATO Ce KOHCYMUPAT, HO HE
KOJIMYeCTBaTa, KOUTO ce KOHCyMupar. Tbhbil Karo M3MCKBa OTHOCHUTEIHO MAJIKO MPHUHOC OT
pECNoHICHTa, € BB3MOXKHO TaKbB 3aIMC Jla C€ ChXPaHsSBa 3a MO-IBJIBI MEPHOJ OT BpeME OT
TaKoBa, KOETO M3UCKBA J1a OBbAAaT U3MEPEHU KOJIUYECTBATa U U3YUCICHH. 3alIUCUTE B MEHIOTO Cca
II0JIE3HU TJIaBHO 32 ONpEeIIssHE MOJEIU Ha IIPUEM Ha XpaHa C TEUEHHE Ha BPEMETO U 3a OLICHKA
CHa3BaHETO Ha JIUETUYHU ChBeTH. OCHOBHMSIT UM HEIOCTAThK €, Y€ HE € BB3MOXKHO Ja ce
M3IIOJI3BAT 3a TOJyYaBaHE HA OIIEHKA Ha MpUEMa Ha XPAHUTEIHU BEIeCTBAa 0€3 JOIMbIHUTEIHA
uH(popMalnsg BEPXY pa3zMepa Ha MOpLHUATA.

Bwnpocnuyu 3a xpanumenna uecmoma - BBIPOCHUKBT 3a UYECTOTAaTa Ha XpaHUTE
(BUX/FFQ) 3a mbpBu 16T € pazpadboreH ot Wiehl mpe3 1960 r. Cera Toii ce u3noia3Ba pyTHHHO,
KoraTto ()MHAHCOBUTE PECYPCH U BpEeME Ca OTPaHUYCHH M € MOJXOJSI 32 MHOTO TOJIEMU TPYIH
OT HacejeHueTo. ToBa € HMHCTPYMEHTHT 3a HM3MEpBaHE Ha MpUeMa Ha XpaHa, Hal-4ecTo
W3TOJI3BAH TIPU EMUJEMUOJIOTHYHHN U3CclieBaHus. B opurnHamHusi cu au3aiiH BBIIPOCHUKBT €
W3MOM3BaH 3a KiacuduiupaHe WM KIacUpaHe Ha TUETHYHUTE MPOAYKTH B YETUPH WU TET
KaTeropuyd KOHCyMalldsi C ILIeJl Ja C€ pa3rpaHuyaT MOTPEeOMTENUTe UM HEKOHCYMaTOpUTE Ha
OTIpe/ieNieH! XpaHH U Jia ce TeCTBa 3a Bpb3Ka ¢ Oosiectta. PazpaboTeHu ca pa3nuyHU BapuUaHTU
Ha BUX, kato Te3u, KOUTO M3MOJ3BAT KAYECTBEHHU OLIEHKM Ha YE€CTOTATa Ha XpaHaTa WU TE3H,
KOUTO MPEJOCTaBAT MOIYKOJIUYECTBEHH OLIEHKH Ha OOM4YaiiHaTa queta. BEIPOCHUKBT ce ChCTOU
OT KOHTPOJICH CIHUCHK C peaulla OTIACIHU XPaHUTEIHH MPOAYKTH W pa3IMuHA HUBAa Ha
arperupaHe Ha XpaHd. bposIT Ha XpaHUTETHHUTE MPOAYKTH MOxke Aa Obae no 190 umu moseue
WM, B ChbKpaTeHuTe (opMaTtu, MO-MaJKo OT 22 ejleMeHTa. BrmpocHunuTe ce ymnpasisBaT OT
oOyueH UM HempodecHoHaJIeH MEepCoHall MPHU JUYHU WHTEPBIOTA WIM MO TenedoHa, HO ChHIIO
Taka MOraT Jia C€ YIMpaBlIIBAT CAaMOCTOSITEIIHO 4Ype3 MOIICHCKH MPOy4YBaHHs. BBIIpOCHUITUTE,
KOUTO MOTaT Jla C€ CKaHUPAT OMTHYECKH, OTIPOCTSIBAT U YJIECHSABAT MPEBOIa HA HHPOPMAITUATA B
KOMITFOTHPHO TOTOBH JIJaHHHU.

Hcmopua na ouemama - METOIBT HAa UCTOPUATA HA TUETUTE IHPBOHAYAIIHO € 3aMUCJIEH,
3a J]a ce OLEHU OOMuYaliHUs MpPUEM M XapaKTep Ha XpaHEHETO Ha XOopaTa 32 OTHOCUTEIHO ABIbI
MepHoJ] OT BpeME M BKIIIOYBA TPU €JIEMEHTA: MOJAPOOHO MHTEPBIO 32 OOMYAWHUSA PEXKUM Ha
XpaHeHe (KOeTO TMOHSKOra BKJIIOYBAa 24-9acOBO HM33€MBaHE), CIIMCHK C XpaHW C HUCKAaHE 3a
KOJMYECTBO W YECTOTa, KOWTO OOMKHOBEHO C€ KOHCYMHUpaT W 3-THEBEH 3aluc Ha XpaHa.
[Toapo6HOTO MHTEPBIO € LIEHTpaTHATa XapaKTEPUCTUKA HAa TUETUYHATA UCTOPHS, KaTO CIIUCHKBT
C YecToTaTa Ha XpaHUTe U 3-THEBHUAT 3allUC HA XpaHaTa CIIy)KaT KaTo KPbCTOCAHU IIPOBEPKH Ha
HWHTEPBIOTO.
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Bropa Touka oT BTOpa riaBa € ,,MeToAMKAa 3a NpOBeXKIAHEe HA H3CJIeIBaHEe Ha
eHepropasxoj M eHepronpueM Ha BOCHHOCIYKelu“.

B 3aBucHMOCT OT 1enTa, KOSTO C€ MOCTaBs Mpel U3CIEABAHETO, Pa3XxOoJIUTe HAa BpeMe
MoOrar Ja ceé M3y4yaBaT II0 OTJEJIHU EJIEMEHTH WM Ipyna OT €JIEMEHTH, WIH KaTo L0 -
rio6anHo. ToyHOCTTa Ha MOJYYEHUTE PE3YJITaTH 3aBUCU IMPEIU BCUYKO OT MPaBHIHUS MOJI00D
Ha METOJIa, C TOMOIITA HAa KOWTO CIIE/IBa J1a Ce pelld 33ja4ara U Ja ce MOCTHrHe Habems3aHara
en.

MeTtonuTe Ha NPSAKO U3ydyaBaHE HAa pa3XOJUTE Ha BpEME MOraT Jla Ce rpynupar Ha:

- METO/IM Ha M3y4yaBaHE Ha 4YacT OT JaJieHara JCHHOCT WM Ha €JIEMEHT OT OIlpejesieHa
y4eOHO-BB3NUTATETHA (DYHKITHS;

- METOJIM Ha M3y4aBaHe Ha ChbBKYITHOCTTA OT Pa3Xxoy Ha BpeMe.

KbM MeTonuTe, npenHa3HaueHW 3a U3y4yaBaHE HA 4acT OT JaJieHara JEWHOCT WIM Ha
€IEMEHT OT ompejesieHa (QYHKIMs, MOraT Ja c€ OTHecaT XPOHOMETPa)XbT, KMHOCHHUMKATA,
ocumiorpadusTa u ap., a KbM METOAUTE Ha U3y4aBaHE HAa ChBKYIHOCTTA OT Pa3Xxo/u Ha BpeMe B
paMKuTe MOraT Jla ce OTHecaT CHUMKAaTa Ha BpeMe U (POTOXPOHOMETPAXKBT.

MetonuTe Ha NpPAKO H3yyaBaHE Ha pPa3XOJUTE Ha BpEME c€ XapaKTepusupar ¢
JETalITHOCT, C TOYHOCT Ha Pe3yATaTUTE, C OTHOCUTEIHO BIUCOKA TPYJAOMOTIBIIAEMOCT KAaKTO MpHU
MIPaKTUYECKOTO UM IpUjIaraHe, Taka u npu oopaboTkaTa U aHaJIM3a HA MOJIYYEHUTE PE3yATaTH U
C OTHOCHUTEJIHO OTpaHHuYeH OOXBaT HA M3IM'BJIHUTEINUTE, YUUTO PA3XOJU Ha BpEeME MOrar ja ce
MIO/IJI0KAT Ha €JHOBPEMEHHO U3y4yaBaHE OT €/IMH Ha0Jt01aTel.

Upe3 MeToja Ha HENpSKO H3yyaBaHE Ha pa3XoAWTe Ha Bpeme , T.Hap. ,,METOJA Ha
CIy4yallHUTE€ MOMEHTHHU HAOJIOICHUs HE C€ YCTaHOBSIBA BPEMETPACHETO HA OIEpALUUTE, a CAMO
Ce YCTaHOBsIBa TsXHaTa MOBTOpsieMOocT. HampaBeHuTe HAOMIOACHUS 4Ype3 HEro HE ca TOJIKOBA
TPYJOEMKM M MoraT jAa ce HaOmroaaBaT rojisM Opoil paOOTHMLM M MallMHU. MeTtoabT Ha
MOMEHTHHUTE HAONIOJIEHUSI € CTAaTUCTHUecKH. Upe3 MaTeMaTuKO-CTaTHUecKo (UKCHpaHe Ha
orperiesieH Opoil eeMEeHTH OT ISUIOCTHATa JEHHOCT MOXE C TOJIIMa TOYHOCT Jia Ce OIpenesn
pasxojia 1mo paboOTHO BpeMe IO OTJAEIHH IpymnH. Pesynratute Morar na ce mpuemar 3a BEpHU
caMo KOraTo € HalpaBeH JI0CTaThueH Opoil HaOIIOCHHUS.

OT HampaBeHUAT Nperyie]] Ha METOAMTE Ha H3ydyaBaHE Ha pa3XOJUTEe Ha BpeMe U
crenuguKaTa Ha yueOHO-BB3IUTATENIHUS MIPOLIEC C€ Hajlara U3Boja, Y€ Hal-MoIXO0/A1] METO 32
IpujaralHe Mpyu u3ydyaBaHe JEHOHOLTHHUAT BPEMEBHU Pa3Xxo/] € METOAa Ha XpPOHOMETpaxa.

XpOHOMETPaXbT € €IMH OT OCHOBHUTE METOJM Ha M3ydyaBaHE Ha Pa3xoJuTe Ha BpEMe,
KOITO ce M3M0JI3Ba B IPAKTUKATA MPU U3CJIEABAHE MPOABIDKUTETHOCTTA HAa Hal-KpaTKOTpaHUTe
€JIEMEHTH Ha OTJEITHUTE IEHHOCTH.

CpuiHocTTa HAa XpOHOMETpaka KaTO METOJl Ha M3Yy4aBaHE Ha Pa3XOJUTE HA BpeME Ce
CBEXJa J0 yCTaHOBSIBaHE, 3allMCBaHE M 00pabOTBaHE Ha TAXHATa MPOABIKUTEIHOCT C OIJIe]
OIpeJIeNITHETO Ha 0OEKTUBHO HEOOXOAUMUS UM pa3Mep MpH aJCHU YCIOBUS.

B 3aBucumoct ot ToBa, Janu 00EKT HAa XPOHOMETpa)xa ca KpaTKOTpaWHUTE U Hall-4ecTo
MOBTApSIIIUTE C€ €JIEeMEHTH Ha olepalusaTa, padoTata WM (YHKUUATA, U3BBPIIBAHU OT €IUH
WM HAKOJIKO YOBEKa, pa3jinyaBaMe UHJIMBUYaJI€H U TPYIIOB XPOHOMETPAK.

N3yuaBaHeTo Ha pa3xoauTe Ha pabOTHO BpeMe MOCPEICTBOM XPOHOMETpaXka MpeMHUHaBa
IIpe3 HAKOJIKO OCHOBHU eTara:

- IOJITOTOBKA 33 U3BBPIIBAHE HA XPOHOMETPAXHOTO HaOII0/IEHUE;

- U3BBPIIBAHE HA CAMOTO HAOJIIOICHHUE;

- 00paboTKa Ha MOJIy4YeHUTE Pe3yNITaTH;

- a”HayM3 ¥ 00001IaBaHe HA PE3YyATATUTE OT HAOIIOAECHUETO.

[ToaroroBkara 3a W3BBPILIBAHE HAa XPOHOMETPaXka BKJIIOYBA TBBPJAE WIUPOK KPBI OT
BBIIPOCH, KOUTO TpsAOBa Aa ObJaT MpPEIBApUTENHO pPEIIeHH, 3a Ja Ce IOoJydyaT JIOCTOBEPHU
pesyaratu. Tyk OOMKHOBEHO c€ OTHAacAT TaKHBa BBIPOCH, Karo: M300p Ha oOekTa Ha
HalJto/IeHne, 3all03HaBaHe C OpraHu3alusaTa Ha ACMHOCTTa, pa3wieHsBaHe Ha IsulaTta JeiHOCT
Ha OTJENHU JAEUCTBHUS WIM TPYMU OT JIEHCTBHS, ONpeleNsHe Ha MOMEHTAa Ha M3BBpIIBAaHE Ha
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XPOHOMETPAXKHOTO HAOJIOZEHUE, ONpECsHE Ha BPEMETPACHETO Ha HaOJIOJEHMETO WIN Ha
Opos Ha U3MEPBAHMATA, KOUTO CJIEBA J1a CE U3BBPIIAT, U JIp.

Cren karo ce U3BBPIIAT HOCOUEHHUTE MOATOTBUTEIHH paOOTH, HaOIIOJaTENAT IPUCTHIIBA
KBM HETOCPEJICTBEHOTO XPOHOMETPAKHO HAOIIOICHHUE.

N3BBbpIIBAaHETO HAa XPOHOMETPAXKHOTO HAONIOJEHHE € MPOLECHhT Ha HEIOCPEICTBEHO
HaOJI0ICHNE Ha ONpeAeieHa JeHHOCT WM Tpyna JSHHOCTH OT BPEMETO, Ha YCTAaHOBSBAHETO C
[IOMOILTa Ha XPOHOMETbPAa Ha TAXHATA MPOIBIDKMTEIHOCT W HEWHOTO 3alKcBaHe B
HaOJII0AaBaHus JINCT WK B KapTaTa 3a XpOHOMETPAXKHOTO HAOIIIOICHHE.

B 3aBucuMocT OT HauyMHa, IO KOWTO C€ OTYMTAa BPEMETO 3a MPOTHYAaHE Ha
HAOMIOaBaHUTE €NEMEHTH, MOoraT Ja Ce pasrpaHHYaT JBa METoJa Ha XPOHOMETPAXHO
HaOJIIoIeHUE:

- Ha0JIIOJICHHE M0 TEKYIIO BpeMe HJIM HETIPEKbCHATO HAOII0IeHHE;

- €IMHUYHO OTYUTAHE HAa BPEMETPACHETO Ha OTJEJHU EJIEMEHTH WIH HOJ00pHO
HaOII0ICHNE.

HaOnroneHueTo nmo Texyuo BpemMe (HENpeKbCHATOTO HAOJIOACHUE) ce u3pa3siBa B TOBA,

4ye HaOJII0AaTeNAT B ChOTBETCTBHE C (PMKCAKHUTE TOYKM HA OTACITHHUTE JACHHOCTH, BKIIOYCHU B
Iporpamara 3a M3cje/[BaHe, M0CIeI0BaTeIHO OTYUTA IO CKajara Ha HENPEKbCHATO JABMKEILUs
ce XpOHOMETHP TAXHATA MPOBIDKUTEIHOCT U sl HAaHACS B HAOJIIOIAaTEIHUS JIUCT.
Koraro otnennuTe neiHOCTH Ha BpEMETO, BKJIIOYEHM B IIporpamara 3a HaluoJieHue, uMar Io-
MaJiKa IpOABKUTEIHOCT, KOSITO HE TI03BOJISABA J]a CE U3MEPBa 110 TEKYIIO BpeMe, HaOIroaaTemnsaT
OTYMTA MPOABIDKUTEHOCTTA HAa BCEKM OT TAX CAMOCTOSTENHO, T.€. IpPaBU IOJOOPHO
Habmoaenne. ChITHOCTTAa HAa TO3H METOJI C€ ChbCTOM B TOBA, Y€ MPU HACThIIBaHE HA (PUKCaxKHATa
TOYKA Ha Ja/IeHUs] €JIeMEHT HaOJIoJaTessIT Mycka XpOHOMEThPa M CIUpa HErOBOTO JAEHCTBHE
[P HAcTBhIIBAHE Ha ciejBamaTa ¢ukcaxHa Touyka. Cien KaTo OTYETe M 3allUlIe BPEMETO B
XPOHOMETPaKHUS JIUCT, HAOMIOJATENsAT OTHOBO IycKa B JIEHCTBHE XPOHOMETbpa - IpH
HACTBIIBAaHE Ha TmopeaHata (ukcaxHa Touyka, W T.H. [lpu TO3M Merom Ha HabIIOACHUE
HaOmoAaTenaT Moke JAa oOxBallla BKJIIOYEHUTE B IporpaMaTa €JIeMEHTH Ha ONEepaTHBHOTO
BpeMe Ipe3 eAuH (IIbPBU, TPETHU ).

B Hacrosmus aucepTallMOHEH TPy ca M3MO0I3BAaHM XPOHOMETPaX upe3 JIMYHO
M3MEpBaHe Ha BPEMETPAEHETO Ha JIEHHOCTUTE OT U3Ciel0BaTeNs (B U3CIIEIBAHUATA € U3II0I3BaH
TPYNOBUAT XPHOMETPaXX) H  XPOHOMETpPaXX, KOWTO € TONBIHEH OT HU3CJIeIBaHUTE
BOEHHOCTYXeIHU (KypcanTu). O6paboTBaHETO Ha TaHHUTE CE€ U3BBPILBA YPE3 MU3MOI3BAHETO HA
uHCTpyMeHTHTe Ha Microsoft office. 3a n3cnenBaneTo Ha eHepronpuemMa Morat Aa ce U3IoJ3Bar
CIIETHUTE METOJIN:

- 3aIKC Ha MpHeTaTa XpaHa OT BOGHHOCTYXEIHs 3a OINpeJiesIeH epro]] KaTo KOJINYECTBO
OT XpaHWTENHH NPOAYKTH. OCHOBEH EHEpPTrHeH JIOCTaBYMK ca OENThLUUTEe, Ma3HUHUTE U
BBIIIEXUApaTUTEe (MAaKPOHYTPUEHTH). 3a Ja c€ OMNpeAeid €HEeprompueMa Karto KHUJIOKaJOpHH,
TpsiOBa Ja ce€ YCTaHOBH KOJHYECTBOTO HA TPUETHTE MAKPOHYTPUEHTH OT W3CICIBAHHS
BOEGHHOCITYXelll. ToBa MOXe J1a c€ YCTaHOBH OT ChIBbPKAHUETO Ha MaKpOEIEMETH OT MPUETOTO
KOJIM4YeCTBO XpaHa. ChAbP/KaHUETO HA MAKPOEJIEMEHTH MOXE J1a C€ MOJIyYd OT MPOU3BOAUTENS
WK OT ,,Tabauuy 3a cbcTaBa Ha OBJITAPCKUTE XPAHUTENHU NMPOAYKTH . 32 0000IIaBaHETO Ha
T€3U JJaHHU C€ M3IO0JI3BaT HMHCTPYMEHTUTE Ha MporpaMHus npoaykT Microsoft Exel;

- W3II0JI3BaHE HA M3TOTBEHOTO CEJIMUYHO MEHIO 332 XpaHEHE Ha BOCHHOCIYXXEIUTE IO
BpeMe Ha TAXHaTa moAroroBka. O0paboTKaTa Ha JaHHUTE € 110 CHIIHAT OMMCAH MO-TOPE HAYWH.

Tpera Touka OT BTOpa IjlaBa € C HaUMEHOBaHUeE: ,,M3c/ieBaHe Ha eHepropasxoaa u
npueMa Ha HYTPHEHTH OT BOEHHOCJAY:KellH OT Bbopbikenute cuiam Ha Pemybamka
Bbarapusi , B K0oATO ca HalpaBeHU M3CIEABAHUS 32 EHEPrUIHUS Pa3Xo[], EHEPrUMHUS TPHEM,
npreMa Ha MHKpPO- ¥ MaKpOHYTPHEHTH W CHEPTHUEeH CTaTyC Ha BOSHHOCIYKEIIM TPU TIXHaTa
MOJITOTOBKA B TIOJIEBH YCJIOBUS, IIPU TAKTHUECKU YUEHHS B TNIAHMHCKO-TOPUCTA MECTHOCT U MPH
KOMIUIEKCHU-TAaKTUIECKH YICHHUS.

3a ycTaHOBSIBaHE Ha TOBAa, Jajld BOEGHHOCIYXXEIIUTe OT BbopbkeHuTe cuiIu Ha
PenyOmuka Bbarapus momydaBaT MOCTAaThYHO aJeKBATCH XPAHHUTENEH IPHEM, OTTOBAPSIN Ha
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TEXHUTE MOTPEOHOCTH MPH PA3IUYHU YCJIOBHS Ha TSAXHATa MOJArOTOBKA, € HEOOXOIUMO Ja ce
ONpeieNIu TEXHUS XpaHUTedeH craTyc. OnpenensHeTo Ha XpaHUTEIHHS CTaTyC MOXE Ja ce
OCBIIECTBH CJI€Jl KaTO C€ ONpENeNiaT CHEepruilHus pa3xoJ U CHEepruilHus IpHeM Ha
BOEHHOCTYXEIIUTE (EHEPTrUEeH CTaTycC).

OnpenenssHETO Ha Te3M BEIMYMHU M€ TOKaXKE Jajll XPaHEHETO, PECIEKTUBHO
HYTPUEHTHHS TIPUEM OT BOCHHOCTYXKEIIUTE, 33J0BOJISIBA TAXHUTE XPAHUTEIHU MOTPEOHOCTH U
710 KaKBa CTETIEH € MIOCTUTHAT 3/IPaBOCIOBEH XPAHUTEJICH MIPHEM.

[Ipoy4BanusTa 11e JaiaT OTTOBOP Ha BBIPOCA, Jald XPAHEHETO, KaTo BayKeH (haKkTop 3a
MOAIBbPKAHE Ha 3APaBETO HA BOCHHOCTYXKEIIWTE, 3aJ0BOJSBA TAXHUTE MOTPEOHOCTU IPU
W3MBIHCHUETO Ha 33/Ia4yuTe UM MpH y4eOHO-OOiHATa NEHHOCT M AONMPHHACSHETO 32 TSIXHOTO
100po (GU3UYECKO U NICUXUYECKO ChCTOSTHHE.

3.1 IIpoyyBaHe HA eHEPrUiHHUA CTATYC HA BOEHHOCJIY:KeIllH NPH M0JIeBU 3aHATHS B
3MMHHU YCJI0BHA

3.1.1 IIpoyuBaHe Ha eHePIrUiiHUS PA3XO]

[Ipyn HacTOAMIOTO H3CIEABaHE € M3MOJI3BAaH METOJla Ha WHAWBUIYaTHUS TaOJM4yeH
XPOHOMETpPaX, IPU KOHUTO C€ OTYUTA TOYHO M3Pa3X0ABAaHOTO BpeMe 3a AeiHocT. M3non3Bane Ha
TabIUIM 3a pa3xoja Ha eHeprus u u3uucisBane Ha BMR mo3BonsiBa 1a ce onpenenu JHEBHUS
€HEepropa3xo/i Ha BOGHHOCIYKELIUTE.

W3cnensanero ce mposene cpen kypcantd ot HBY Bacun JleBcku®, cneumanHoct
,Pa3dy3HaBaHe, BTOpPHM Kypc Ha oOydeHHe 4dpe3 MeToJa Ha WHIUBUAyaTHHUS TaOIudeH
xpoHoMmeTpax. [lepuoapT Ha m3cneaBaneTo obxsama Bpemero ot 17.12.2018 r. mo 21.12.2018
roguHa. M3cieaBaHaTa ChBKYITHOCT C€ ChCTOM OT 16 (mectHanecer) oOydaemu, oT KouTo 11
(emmuagecer) Mbke U 5 (mer) xenu. CpeaHaTa Bb3pacT Ha oOydyaeMUTE € KaKTO CleqBa: 3a
MBKeTe - 21 roaunu; 3a xeHute - 20 ronuHu. CpeHOTO TEIJIO Ha MBXKETE € 78 KI., a Ha JKEHUTE
- 62 xunorpama. CpeeHusT pbCT Ha MbXxeTe € 173 cM., a Ha )keHuTe - 166 caHTuMeTpa.

Kypcanture 0sixa pa3nojioeHH B 3MMHH IOJIEBH YCJIOBUS Ha MECTHOCTTA ChC CPETHO
M3MepeHn TeMIlepaTypH 3a Iepuoja Ha uscieasanero ot -2 © C. 3a menTa Ha M3ClEIBaHETO
Oeme pa3paboOTeH WHIWBUIYyaJICH TaOJIMYCH XPOHOMETpak 3a Bcekw oOydaeM Ha 0aszara Ha
pasmpeneieHre Ha BPEMETO 3a MPOBEXKIAHE Ha MOJEBOTO OO0ydeHHWe M crhenudukara Ha
U3BbPUIBAHUTE JIEHHOCTH KaTo: 00OpyABaHE Ha Jiarep, OpraHM3MpaHe Ha OXpaHa, HOCEHE Ha
NEXKYpPCTBO, HOIIHM 3aHATUS HA MECTHOCTTA, NPHUABM)KBAHE IO IpecedyaHa MECTHOCT ChbC
cHapsbkeHue W apyru. Ilpenu HauanoTro Ha mojeBOTO oOydeHHE W Clle]] HeroBusl Kpai Oere
U3BBPIICHO M3MEPBaHE Ha TErNIOTO Ha KYpCaHTUTE ChC M 0e3 cHapspkeHue. 3momsBaHa e
eJIeKTpOHHA Be3Ha ¢ TouHOCT 710 0,1 kr. CpeAHOTO Terio Ha CHapsHKEHHETo Ha oOyyaemuTe € 15
kunorpama. OCHOBHO CHapspDKEHHETO Ha 00ydaeMHTe BKIIOUBA: OPBKUE U CHApPSHKEHUE MO AT,
CpEICTBa 3a MHAMBUAYAIHA 3alllUTa, OCTEJHNU MPUHAAJICKHOCTH, BOJA U XpaHa, JTUYHU BEIH.
[Ipean 3amouBaHe Ha W3CIIEIBAHETO CE€ MPOBEAE MPEABAPUTENHA MOATOTOBKA C YyYaCTBAILUTE
KypCaHTH OTHOCHO OCOOCHOCTUTE IO TMOITbJIBAHE HA MHAWUBUIYAHUS TAOJIUUYEH XPOHOMETPaX.
bsixa oTueTeHM BHUAOBETE HATOBapBaHUs, CBbpP3aHU C IOJArOTOBKaTa Ha KYpPCaHTUTE 4Ype3
W3MEpBaHE MPOIBDKUTETHOCTTA UM B MUHYTH. Bb3 OCHOBa Ha pe3ysiTaTute OT METAHEBHOTO
OTYHTAaHE HAa ONHUCAHWTE BHJOBE (U3NYECKAa U YMCTBEHa JEHHOCT ce Oompenenu
MPOIBJKUTEIHOCTTA Ha BCSIKA €JHA OT TAX 3a BCEKU e€uH oOyuyaeMm. Upe3 MeToj1a Ha Hempsikara
KaJIOpUMETpPHUSI C€ OMPEENIA pa3XxoJa Ha €Heprus 3a eJuHHIA Bpeme (KKajl/MuH). MUHYTHUST
pa3xoJl Ha eHeprusi B ChCTOSHHUE Ha IMOKOW ce ompenenu mo JaHHM Ha CBeTOBHaTa 37paBHA
opraHu3aius, Karo c€ M3XO0XJa OT JaHHM 3a Moja, Bb3pacTra U Ternoro. CToiHOCTTa Ha
eHepropasxojila 3a €JHa MHHyTa Oellle YMHOXXE€H MO NpPOABHKUTETHOCTTAa Ha KOHKpETHAaTa
¢u3nuecka akTUBHOCT Mpe3 JAeHoHomueTo. [lonmydeHnuTe pe3ynratu oTpas3siBaT WHIUBUIYATHUS
©XKEHEBEH EHEepropasxoj, M3pa3Xxo/BaH 3a BCEKM BUJ (U3MYECKa WIM YMCTBEHA JEHHOCT.
[TonydyeHuTe exXeTHEBHH EHEPropa3xoJu MO OTICIHUTE NEHHOCTH OsXxa CyMUpaHH, 3a Jia ce
noyiyun oOmiaTa BeJMYMHA HAa €HEpropasxoja Ha BCEKM KYpPCaHT B MPOIBIDKEHHE Ha €IIHO
JCHOHOIIMEe. 3a Ja ce MOJIy4d CpelHaTa BeIHYMHAa Ha OOIIHS €XEIHEBEH EHepropasxoj,
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CBhOTBETHUTE MHIMBHyaJHH 3HAYECHUS 32 MBXKE U )KEHU OsfXa CyMUPAHU M pa3feieHHu Ha Opost
Ha U3CJIEIBAHUTE KypCaHTH.

Crnen ¢daktuueckoTo 00pabOTBaHE Ha AAHHUTE OT M3CIEABAHETO CE MOIYyYHMXa CICIHUTE
pe3yJTaTH:

- Ip1 00y4aeMHUTE MbXKE — Hali-HUCBK CPEJCH EHEPropas3xo/l Npe3 u3ciaeIBaHus IepUo —
3600 xkaJ.; Hali-BUCOK cpeJieH eHepropasxoj npe3 nepuoaa — 4070 kkan. CpeaeH eHepropasxo/n
3a mepuona — 3887 Kkkail.

- Ipu 00y4aeMUTE KEHH - HAal-HUCHK CPEACH EHEPropa3xo/ Mpe3 U3CIeABAHUS IEPHO —
2477 Kkall.; Hall-BUCOK CpeAeH eHepropasxo npe3 nepuoja — 2749 kkain. CpeaeH eHepropasxos
3a nepuoja — 2653 kkai.

OT nosryyeHuTe pe3ysTaTH € BUIHO, Y€ KyYpCaHTUTE JKEHHU U3Pa3XoBaT M0 MaJIKO
€HEprus OT KypCaHTUTE MBXKE.

[Ipu oTnennuTe 0Oydaemu ce HaOIIOaBa MMOKaYBaHE HAa eHepropasxoza g0 6100 kkai. 3a
JeHOHOIIME Ipu MbxkeTe U 3343 kkail. - npu sxenute. ToBa ce mopaxkaa oT (pakra, ue npe3 HIKOU
OT JHUTE Ha OOYyYEHHMETO KypCAaHTUTE ca MOCTABEHH IPU YCIIOBHS Ha MHOIO MajkO BpeMme 3a
[IOYMBKa (ChH) W TOJISIMa MHTEH3UBHOCT Ha 3aHATUATA Ha MecTHOCTTa. OCBEH TOBa HSAKOU OT
o0yyaeMuTe ca ce MPUJBUKBAIU JBIT0 BpeMe IO MpecedeHa MECTHOCT HOCEHKU IBJIHOTO CH
CHapakeHHe. B 1HUTE ¢ M0-MaJKO MHTEH3UBHHU JICHHOCTH c€ Ha0Ilt0jaBa MUHUMAJICH Pa3xoi OT
2500 kkan npu Mmbxere U 2300 kkan npu xenute. Husara Ha dusnuecka aktuHocT (HDA) Ha
KypCaHTHTE NIPH 3aHATHS B 3MMHU TIOJICBH YCJIOBUS, CHIIOCTABEHU C (DU3MOIIOTUIHUTE HOPMH 32
XpaHeHe Ha HacelleHUeTo B brirapus, gocturar 10 Hai-BUCOKO HHBO.

3.1.2 [IpoyuBaHe npueMa HAa MAKPOHYTPHEHTH:

MakpoHyTpueHTH — TOBa ca XpAaHUTEJIHU BEUIECTBA, KOUTO Ca HEOOXOOUMM 3a
MOJUTHPIKAHETO HA BXKHHU (PYHKIIUU OT YOBEHIKHUS OpraHn3bM. KbM TSAX ce€ OTHACAT MPOTECHHHUTE
(6enThIIMTE), MA3HUHUTE U BBIJICXUIPATHUTE.

Ha xypcanTute 3a nepuoja Ha I0JIeBOTO OOy4yeHUE ca JaJCHU XPAHUTEIHU MPOIYKTH,
4acT OT KOMTO Ca: CBUHCKO MECO OT IUICIKa, MUWIEHIKO OyTye, KpEeHBUPILH, CYIKYK, IINEKOB
cajilaM, KallkaBaj, CHpeHe, KpaBe macio, xysio ,,Jloopymka®, Kuceno Misko, sina, 600, 3emne
IpPSCHO, MOpTOKanu, OaHaHW, sOBJKH, BaaM, KpoacaH, pa3JIMYHU BUIOBE KOHCEPBUPAHU
XPaHUTEJIHU MPOIYKTH, 3€JICHUYIH, TOATPABKU U AP.

HNudopmanusTta 3a CbIbPKAHUETO HA MAKPOHYTPUEHTUTE B M3MOJI3BAHUTE XPAHUTEITHH
MPOJAYKTH € B3€Ta OT TaOJMIM 3a ChCTaBa Ha OBJITapCKUTE XPAHUTEIHM MPOJIYKTH, a 3a TaKUBa
XPaHUTEIHU MPOIYKTH, 32 KOUTO HsAMa MH(OPMALUS B HUTUPAHUS [IO-TOPE U3TOYHMK, JAHHUTE
ca B3€TH OT IPOU3BOJUTENSA. 3a 00pabOTBaHETO Ha JAHHUTE OT HACTOSALIOTO IPOYYBAHE ca
U3I0JI3BAHN MHCTPYMEHTHUTE Ha MPOrpaMHus MpoaykT ,,Microsoft office”.

Cnen oOpaGoTkaTa Ha JaHHUTE C€ MOJy4HMXa CJIEIHUTE pe3yJaTaTH: 3a IephHoja Ha
o0y4eHMeTO Ha KypCaHTUTE C€ € IMpeloCTaBsja JHEBHO XpaHa CbC CJIEIHOTO CpPEIHO
ChJIbp)KaHUE Ha MaKpOHYTPHUEHTH — MpoTeuHu — 242 rpama , Ma3HMHM — 246 rpama u
BBIUIEXUApaTH — 647 rpama;

XpaHUTETHUTE NPOAYKTH, KOUTO Ca OTHYCKAHW JTHEBHO 3a XpaHa Ha KYpPCAHTUTE, C
OTHOCHUTEIIHO Hal-rojisiM rpamax, ca ciegHure — xia16 — 750 rpama, meco — ot 300 o 500
rpama, kaprodpu — ot 350 1o 600 rpama, 3e1e — 400 rpama.

3a mpoy4yBaHMs MEPUO] MaKpPOHYTPUEHTHTE Ca OCHUTYpsIBald Ha KypCaHTHTE Ype3
IpueTaTa XpaHa CpeJIHO CleHaTa eHeprus — npoTenHuTe - 990 kkail., Ma3HuHUTE — 2277 KKail.,
BBIUIEXUApATUTE — 2651 KKa.

Haii- ronemMu HOCUTENU Ha €HEprusi OT XPAHUTEIHUTE MPOAYKTH, OTIIYCKaHU THEBHO 3a
XpaHa Ha oO0y4yaemuTe, ca — XJs16 — 1875 kkan., meco — npubnuzurtenno 600 kkai., kapTohu —
npuOan3uTenHo 460 Kkal.

Crnen cpIoCTaBSHETO Ha IOJIyYEHHUTE PEe3yJTaTH 3a MPHEM Ha MaKpOHYTPUEHTHTE OT
KYpCaHTHUTE 3a MPOYYBAHUS MEPHOJI C MPEHOPHUNUTEIIHUTE UHTEPBAJIN 32 IPUEM Ha 0011 OENTHK,
o0IIM Ma3HHWHU, MACTHM KHCEIMHM M OOIIM BBITIEXUAPATH KAaTO OTHOCHUTENEH [ OT
eHepruiiHata croiiHocT Ha xpaHata (E %) ot Hapenba Ne lotr 22 suyapu 2018 1. 3a
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(bU3MOJIOTMYHUTE HOPMH 32 XpPaHEHE Ha HACEJIEHUETO CE TOJIydaBa CJICTHOTO: OOIIUAT OEIThK OT
IIpeloCTaBsiHaTa XpaHa Ha KypcaHTuTe € 16,7 % oT eHepruiiHata CTOWHOCT, Ma3HUHUTE ca 38,5
%, a ppraexunparure ca 44,8 %.

OT mocouyeHHWTe pe3yiATaTH € BHIHO, Y€ NPUEMBT Ha MAKPOHYTPUEHTHUTE OTTOBAps B
3HAYUTENIHA CTENeH Ha (PU3MOJOTMYHMTE HOPMHU 3a XpaHeHe Ha HacelneHueTo B buarapus. B
MPOIEHTHO CBHOTHOIIECHHE MAKPOHYTPHEHTUTE OTroBapsAT Ha (U3MOJOTHYHUTE HOPMHU 32
XpaHEHEe Ha HAaCEJIEHUETO, HO MPH CHIIOCTABIHETO UM IO MPHEM B IpaMOBE HellaTa CTOST IO
CIICIHUS HAYUH:

- 32 OENTHUUTE — NPENOPHUUTETHUAT THEBEH MPUEM B IpaMoBe 3a MbxkeTe € oT 81,4 10
162,8, a 3a xxenure e oT 63,7 no 127,4. IlpenocTaBeHOTO KOJIMYECTBO Ha KypcaHTUTE € 242
rpama;

- 32 Ma3HUHUTE — NPENOPHUYUTEITHUTE HOPMH B IpaMoBe ca oT 72 10 126 3a Mbxke U OT
56,2 no 98,3 - 3a )xenu. IIpenocraBeHoTO KOIMUECTBO € 246 rpama;

= 32 BBIJIEXUJIPATUTE — MPETIOPBUYUTETHUS IPUEM B rpaMoBe € oT 367,5 1o 490 3a Mbxke u
ot 286,7 no 382,2 - 3a xenu. [IpenoctaBeHOTO KOJIMUECTBO HA oOydaemuTte € 647 rpama.

OT Taka Mojay4yeHUTEe PEe3yJITaTU MOXKE Ja Ce HalpaBU 3aKIFOYEHUETO, Y€ XPAHEHETO Ha
KYpPCAaHTUTE B IIOJIEBU YCIIOBUS, B YACTHOCT IpU€Ma Ha MAKpOHYTPUEHTH, € B U3KIIIOUUTEJIECH
nucbanaHc ChIIACHO HOPMUTE 3a XpaHeHe Ha HaceneHueTo B bearapus. Ilpu taka cp3ganata ce
CUTyalusl IPENOPBUUTEIHO € J1a ce pa3paboTAT HOBU HOPMH 3a XPAHEHETO HAa KYpCAaHTHUTE B
TMI0JIEBU 3UMHHU YCIIOBHS, a/ICKBATHU HAa TOTPEOHOCTHUTE.

3.1.3 [IpoyuBaHe npueMa HAa MUKPOHYTPHEHTH (BUTAMHMHH):

’Ku3zHeHoBaXHO 3a MOJAbPIKaHE Ha YOBEIIKHS OPraHU3bM B ChCTOSIHUE Ha A0OPO 31IpaBe
€ ©KEIHEBHHMAT TNpPUEM Ha pPA3IMYHA BHUJIOBE BUTAMHUHHU, KOETO obOade TpsOBa Oa HEe €
MIPEKOMEPHO WM B HEAOCTAaThYHMU J03U. LlenTa Ha HACTOSILIOTO MPOYyYBaHE € Ja Ce OIpenenu
JHEBHHMS IIPUEM HA MaCTHOPA3TBOPUMHM BUTaMUHU OT Kypcantu oT HBY ,Bacun JleBcku npu
MIOJIEBU 3aHSATHUS U CHIIOCTABIHETO MM C MPENOPBUUTEITHUS/aIEKBATEH XPAHUTEICH MPUEM OT
HAIlMOHAJTHUTE HOPMHU 3a XpaHEHE Ha HACEJIEHUETO B bbirapus.

Wudopmanusara 3a CHIBPKAHUETO HA BUTAMHHUTE B H3MOJI3BAHUTE XPAaHUTEIHH
IOPOAYKTH € B3eMaTa OT Mpou3BoAMTENd. 3a 00pabOTBAaHETO Ha JAHHUTE OT HACTOSIIOTO
MIPOYYBAHE ca U3MO0JI3BaHU UHCTPYMEHTHUTE Ha IPOrpaMHuUs MPOAYKT ,,Microsoft office”.

Crnen 06paboOTBaHETO HA JAHHUTE CE MOJIyYUXa CICAHUTE Pe3yJITaTh:
Buramun E — cpenHonHeBeH npueM 3a npoyuBanus nepuog — 54,04 mr.
Buramuu K — cpenHoHEBEH pueM 3a poy4BaHus nepuon — 9,22 mr.
Buramuu B1 /TuamMun/ — cpeIHOTHEBEH NMPUEM 3a MPOYUBAHUS TIEPHOJ — 3,67 MT.
Buramun B2 /Pu6ogaaBun/ — cpeHOIHEBEH IPUEM 3a TPOYUYBaHUS nepuo] — 1,97 mr.
Buramuun B3 /Huanun/ — cpeHOTHEBEH NMPUEM 3a MPOyUBAHUS TIEpUO — 37,5 MT.
Buramun C - cpefHOOHEBEH NIPUEM 3a IIpOoy4yBaHus nepuox — 281,5 mr.

Ot nostydeHuTe pe3yiaTaTd € BUAHO, 4ye AHEBHUsS mnpueMm Ha Butamuaute E, K, Bl
tuamuH, B2 pubodnasun, B3 Huanun u Butamun C HaIXBbpJIs 3HAUUTEIHO MPETIOPBUUTEIHUS/
a/JIeKBaTHUS JHEBEH XPaHMUTEJEH NpPUEM CHIJIACHO HOPMUTE 32 XPAHEHE Ha HAaCEJIEHUETO B
bearapus u npu MBXKETE, U IIPU KEHUTE KypCcaHTH. [ IpeKOMEpHUAT NPOABIKUTENEH TPUEM Ha
rOpernocOYeHUTE BUTAMHUHU MOXE Ja JIOBEJE JI0 BJIOIIABaHE Ha 3]PaBETO U (PU3NYECKOTO
CbCTOSIHME HAa BOCHHOCITYXKEIUTE. 3a Ta3H 11e]l € He00X0AUMO J1a ce pa3paboTsAT HOBU HOPMH 3a
XpaHeHEe Ha KYpPCaHTH B TIOJIE€BU YCIOBHUS KAaKTO 3a MBKE, Taka M 3a JXEHH, KOETO €
IIPOJUKTYBAHO OT Pa3JIMYHUTE THEBHU HYXXAH Ha JBaTa I0JIa.

3.1.4 IIpoyyBaHe nprueMa Ha MUKPOHYTPHEHTH (MMHEPaJIN):

Munepanu ca HaTpui, Kanwid, Kauui, mMaruesui, gocdop, xens3o, MUHK, M, HOJ,
cenieH, (ayop. B mpoyuBaHeTo ca pasriiejaHu HaTpus, Kajlus, KaJlus, MarHe3usl U >Kemsi30To.
Wudopmanuara 3a ChABPKAHMETO HA MHUKPOHYTPHEHTUTE B H3IOJI3BAHUTE XPaHUTEIHU
MPOJYKTH € B3€Ta OT TaOJUIM 3a ChCTaBa Ha OBJITapCKUTE XPAHUTEIHH MPOJIYKTH, a 3a TaKUBa
XPaHUTEIHU MPOAYKTH, 32 KOUTO HsIMa MHPOpMALKs B HUTUPAHUS MO-TOPE U3TOYHHK JaHHUTE
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ca B3€TH OT IPOU3BOJUTENSA. 3a 00pabOTBaHETO HAa JAHHUTE OT HACTOSALIOTO IMPOYYBAHE ca
M3IIOJI3BAHN MHCTPYMEHTHTE HA MPOTpPaMHUs MPOAYKT ,,Microsoft office”. OcnoBnara nen Ha
MPOYYBAHETO € Ja C€ HalpaBU CpPaBHEHUE MEXAy HPHUETUTE MHUHEPATHU BeEUIecTBa OT
KypCaHTHUTE M TPAaHUIUTE 32 HEPUCKOB XPAHUTEICH MPHEM OT HAIIMOHATHHUTE (U3NOJIOTHUECKU
HOPMHU 32 XpaHEHe Ha HaceleHueTo B buarapusi.

Cren o0paboOTBaHETO HA JTAHHHUTE CE MOJYyYHXa CICAHUTE PE3yATATH:

Harpmii: cpefeH THEBEH NPHUEM 3a U3CIIEBaHUS ITepruoa — 5,2 T; Hall-BUCOK JHEBEH IpUeM — 5,5
I'; HA-HUCBK JHEBEH IpueM — 4,8r.

Kaamii: cpenen qHeBeH pHeM 3a U3CeABaHus nepuos — 6,3 r; Hall-BUCOK JTHEBEH mpueM — 8,6
I'; Hall-HUCBK JHEBEH IIpUeM — 4,6r.

Kanumii: cpeieH 1HEBEH NpUeM 3a uscienBanus nepuoa — 1099 mr; Hali-BUCOK JHEBEH IIPUEM —
1489 mr; Hali-HUCBHK 1HEBEH npueM — 910 mr.

Marune3uii: cpeicH THEBEH MPUEM 3a U3CieABaHUs nepruoj — 685 Mr; Haill-BUCOK JHEBEH MPUEM
— 829 Mr; Hall-HUCBK AHEBEH IpueM — 508 Mmr.

Kensi30: cpefeH THEBEH MPHUEM 3a U3CIIEABAHUS Mepuoj — 32 Mr; Hail-BUCOK JHEBEH MpPUEM —
42 Mr; Hali-HUCBK JIHEBEH mpueM — 20 mr.

OT Taka MoOJy4eHHUTE Pe3yJNTaTH MOXKE J1a Ce HalpaBH 3aKIIOYEHHUETO, Ye XPAHEHETO Ha
KypCaHTUTE B TIOJEBU YCIOBHUS, B YAaCTHOCT IpUEMa Ha MHUKPOHYTPUEHTH (MHUHEpaiH),
HAJXBBPJISl 3HAUUTEIHO TOpHATa IPaHUIla Ha HEPUCKOB XPAHUTEJICH MPUEM CHIIIACHO HOPMHUTE
3a XpaHEHE Ha HaceJleHUeTo B bbarapus ¢ u3kitoueHne Ha Kallus, 32 KOWTO B HAKOU OT JIHUTE €
MOCTUTHAT XpaHuTedeH OamaHc. IlpueMbT Ha MHHEpanu, HAAXBBHPIALL FOpHATa TpaHHIA Ha
HEPUCKOB XPAHUTEJIEH IPUEM B IBJITCOCPOUYEH MEPHUOJ, MOXKE Ja JOBEIe 10 3HAUUTEIHO
BJIOIIABAHE Ha 3/PABOCIOBHOTO CHCTOSIHHME HA BOCHHOCIY)KEIIUTE, B YACTHOCT KypCaHTHTE OT
HBY ,,Bacun JleBcku‘ u 1a noseae A0 peauiia 3adoisiBanus Ha opranu3ma. [Ipu Taka ch3nanarta
Ce CUTyallUs MPETNOPbYUTENHO € a ce pa3paboTAT HOBU HOPMH 3a XPAaHEHETO Ha KypCaHTHUTE B
I10JIEBU 3UMHHU YCJIOBHSI, KOUTO J1a Ca B pAaMKHUTE Ha TPAaHULIMUTE HA HEPUCKOB XPAHUTEJIEH IPUEM.

3.1.5 IIpoyuBaHe eHepruiiHus CTATYC:

OnpenensiHETO HAa EHEPruiHUs CTAaTyC C€ OCBIIECTBSIBA Ype3 IMPOYYBAHETO Ha JBa
acreKTa: JHEBHHUS €HEprhueH pa3XxoJ W JHEBHUS EHEpPrueH MpHeM Ha H3Cje/BaHara Ipyra.
OnpenensiHeTO U ChIIOCTABIHETO HA TE€3U JIBa KOMIIOHEHTa MOJKE Jla Ce M3I0J3Ba 3a IOCTUTaHEe
Ha 1o GalaHCHpaHO XpaHeHe Ha KypcaHTuTe oT HBY , Bacun JleBcku® u mommgbpikaHeTo UM B
100po pu3MUecKo 3/1paBe, KOraTo MPOBEXKAAT 3aHATHS B 3UMHU TTOJICBH YCIIOBUSI.

Pesynrature OT mpoyuBaHuUsATa B JBETE€ MOCOKH (€HEPropazxoJ M €HEprueH Ipuem) ca
CIIETHUTE:

- Ip1 00y4aeMuTe MbXKe — Hail- HUCBK CpPeJIeH €Hepropasxo/l Mpe3 U3CIeBaHNs epHO
— 3600 kkan.; Hal-BHCOK CpeleH eHepropasxon mnpe3 mnepuoma — 4070 kkan.; cpeacH
eHepropaszxoj 3a nepuoaa — 3887 Kkai.;

- Ipu 00y4aeMUTE KE€HU - Hall- HUCHK CPEIEH EHEePropasxo/l Mpe3 U3CiIeIBaHus NEPUO —
2477 Kkxain.; Hali-BUCOK CPEJICH EHEepropasxo npes3 nepuoaa — 2749 kxain.; cpelieH eHepropasxos
3a nmepuoaa — 2653 Kkai.;

- THEBHMAT €HEPromnpueM OT 00ydyaeMHTE € CIEIHUA: Hall HUCBhK CPEJIeH EHepronpueM —
5605 kkain.; Hali-BHCOK cpefieH eHepromnpueM — 6180 Kkall.; cpelleH eHEepronpuemM 3a nepuoaa —
5902 kkai.

IIpn otnennure oOyyaeMHM MaKCHUMaJHUTE CTOWHOCTH Ha €HEpropasxoja e
npubmusurenno 6100 kkam 3a jgeHOHomMe Mpu MbXeTe U 3343 KKajd. MpH JKEHUTE.
MuHUMaIHUAT W3YMCIIEH EHEPropasxo/ 3a nepuojia npu otaeaHuTe odydaemu e 2500 kkai. npu
MBbxkeTe U 2300 KKaJl. Ipu )KEHUTE.

W3x0xaaliku OT TrOpernocoYeHOTO, MOKE Ja C€ HallpaBU M3BOJA, Y€ MPU 3aHATUS B
3MMHH IIOJIEBU YCJIIOBUS €EHEPropa3XxoIbT Ha KYpCAaHTUTE C€ MOKAauBa 3HAYUTEIHO, PECIIEKTUBHO
HYKHUSAT €HEPrONPHUEM € MT0-BUCOK.

16



Ot HanpaBeHUs aHAIU3 HA CHEPTUITHUA MPUEM U €Hepropasxoa Ha Kypcantute oT HBY
»Bacwui JIeBcku®, ocTaBeHU B 3MMHHU I10JIEBU YCIIOBHS CE€ YCTAHOBSIBA U3KIIFOUUTEIIEH €HEPTUEH
nucbanaHc, HabaroAaBaly ce 0cOOEHO PU JKEHUTE KYPCaHTH.

3.2 IlpoyyBaHe Ha eHEpPrHilHMS CTATYyC HA BOCHHOCJYKEIIM INPH TAKTHYECKHU
yY4eHHs B IVIAHMHCKO-TOPHCTA MECTHOCT:

Hacrosiioro mpoyuBaHe € HalpaBEHO II0 BpPEME Ha MEXKIYHAPOJHOTO TaKTUYECKO
yuyenue ,,Pogonm 2019”. Yuenuero ce nmposene ot 17.09.2019 r. go 20.09.2019 r. B rpag
CMosiH, ¢ y4aCTHETO Ha BOGHHOCIYKEIIM oT apMuute Ha bbarapus, Pymbuus, [lonma, Yexus,
ABctpuss u or CioBeHMs — LEHTbp 3a H3CJelBaHEe, U3rPaJaHe U YCbBBPILIECHCTBAHE Ha
cnocobnoctn Ha HATO 3a BoneHe Ha miaHWHCKA BoifHA. JlomakuH Ha ceOuTueTo Oeme 101-Bu
AnmuiicKu MoJiK OT cbcTaBa Ha CyXOombTHUTE BOMCKH Ha PenyOnmka bearapust.

3.2.1 IIpoyuBaHe Ha eHepIrUiiHUS Pa3XOA:

[IpoyuBaHeTo € M3BBPUIEHO cpel 22 BOCHHOCHYXKEIIM U KypCaHTH, YYaCTHUIM B
TAKTUYECKOTO YYEHHE, KOUTO Ca pa3/IeJI€HU Ha TPU IPYIIH.

3a ompezensiHE Ha EHEPropasxofa Ha BOEHHOCIY)XELIMTE € M3MO0JI3BaH MeToJa Ha
IpyNoOBUsI TaOJIIMYEH XPOHOMETpPa)X, ThH KaTO ONPEICICHUTE TPYyNHU ca B CHbCTAaBUTE Ha
(dbopMHpOBaHUs, B KOUTO BOCHHOCITY>KEIIUTE U3BBPIIBAT €IHAKBU AeicTBUSA. BoeHHOCTY)XemuTe
ca IOCTaBEHH B IJIJAHMHCKO-FOPUCTa MecTHOCT, Ha 1500 MeTpa HaAMOpCKa BUCOYMHA U CPETHO
M3MepeHuTE TeMnepaTypu 3a nepuosa ca 4 °C. Jlanuute ca 00061IeH] 32 1Ba HHU, TIOPAIM TOBA,
Yye peaJIHUTe TAKTUUECKH JIeHCTBUS ce u3Bbpiuxa Ha 18.09 u 19.09.2020 r.

Cnen obpaboTBaHeTO Ha JaHHUTE U TIXHOTO 00OOIIaBaHE ce MOJIyuHXxa CIEJHHUTE
pe3yJiTaTH:

1. Enepropa3xoqbpT Ha BOEHHOCIYXeluTe oT 1-Ba rpyna Bapupa ot 4321 kkan go 5011
kkan. CpeHOM3MEpPEHHS €HEPropa3xo/] € Ha CTOMHOCT 4666 KKaJl.

2. EHepropasxoabT Ha BOEHHOCIYXXEIIUTE OT 2-pa rpyna Bapupa ot 2899 kkan no 3822
kkan. CpegHOM3MepeHus eHepropasxo € Ha croiHocT 3360,5 kkai.

3. EHepropa3xoabT Ha BOEHHOCIYKeIUTE OT 3-Ta rpyna Bapupa ot 3280 kkan a0 3618
kkan. CpeHOM3MEpEHUs €HEPropasxo/] € Ha CToMHOCT 3449 kkai.

Paznukata B CTOMHOCTMTE Ha €HEpPropasxojia Ha H3CIEABAHUTE TPYHNU CE€ JBbIDKU Ha
pa3nuyHaTa UHTEH3UBHOCT U 33J]a4d Ha BOEHHUTE (POPMHUPOBAHUS, CBBP3aHU ChC 3aMUChHJIA HA
TaKTHUYECKOTO yudeHue.llpn cpnocraBsHe Ha CpeAHMTE NOJYYEHH MHUHHUMAIHM M MAaKCUMAaJlHU
JTAaHHU Ha IPOYYEHUTE TPYIH CE MOJIyYnXa CICAHUTE Pe3yJITaTH:

1. MuHuManeH cpeneH eHepropasxon Ha rpynute — 3500 kkain.

2. MakcumareH cpefieH enepropasxoj Ha rpynure — 4150,33 kkai.

3. CpenHu CTOMHOCTH Ha €Hepropasxoja Ha rpynure — 3825,16 kkai.

3.2.2 [IpoyuBaHe npueMa Ha MAKPOHYTPHEHTH:

Cnen o6paboTkaTa Ha JaHHUTE CE MOJIyYUXa CICAHUTE Pe3yJTaTh:

- 3a nepuojia Ha OOy4YEeHHETO Ha KypCaHTHTE C€ € MpeAocTaBsja JHEBHO XpPaHa ChbC
CIIETHOTO CPEAHO ChIBbpP)KAHUE Ha MAaKPOHYTPUEHTH — npoTenHu — 207 rpama , Ma3HUHU — 237
rpamMa u Bbriexuaparu — 647 rpama;

- 32 MpOyYBaHMS MEPUOJI MAKPOHYTPHUEHTUTE Ca OCUTYpSBAJIM Ha KypCaHTHUTE upe3
IIpUeTaTa XpaHa CPEHO ClIeIHaTa €HEPrus — NPOTEUHUTE - 847 KKal., Ma3HUHUTE — 2208 KKai.,
BBIVIEXHIpATUTE — 2651 KKall.

Crnen CbIOCTaBSHETO HA MOJYYEHHUTE PE3YNTATH 3a MPUEM HAa MAKPOHYTPUEHTHUTE OT
KYpPCaHTHUTE 3a MPOYYBaHUs MEPHOJI C MPEHOPHUNTEIIHUTE UHTEPBAIIN 32 IPUEM Ha 0011 OENTHK,
o0IIM Ma3HUHHM, MACTHH KHCEIMHU M OOIIM BBIVIEXHJIPATH, KAaTO OTHOCHUTENEH M1 OT
eHepruiiHata croiiHocT Ha XxpaHata (E %) or Hapemba Ne lor 22 sauyapu 2018 r. 3a
(U3MOIOTNYHUTE HOPMH 32 XpaHEHe Ha HACEIEHUETO Ce MoJIyyaBa CIEIHOTO: OOIUAT OEITHK OT
MpeocTaBsiHaTa XpaHa Ha KypcaHTuTe € 14,9 % oT eHepruiiHata CTOWHOCT, Ma3HUHUTE ca 38,7
%, a ppruexuapature ca 46,5 %.

OT mocouyeHUTe pe3yaTaTH € BHJHO, Y€ NPUEMbT Ha MAKPOHYTPUEHTUTE OTroBaps B
3HAYMTENIHA CTENEH Ha (PU3NOJOTHUYHUTE HOPMH 3a XpaHEHe Ha HacelleHHeTo B brarapus.
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B nponeHTHO ChOTHOIIEHHE MAaKpOHYTPHUEHTHUTE OTroBapsT Ha (DU3MOJIOTMYHHUTE HOPMHU 3a
XpaHEHEe Ha HACEJIEHHETO, HO MPHU CHIIOCTABIHETO MM IO MPUEM B I'paMOBE Hellara CTOST IO
CIIETHUSI HAUMH:

- 32 OENTHUUTE — NPENOPBUUTETHUAT JHEBEH IIPUEM B I'paMoBe 3a MbxkeTe € oT 81,4 10
162,8, a 3a xxenute € ot 63,7 no 127,4. llpeqoctaBeHOTO KOJIMYECTBO Ha KypcaHtute € 207
rpama;

= 32 MaQ3HUHUTE — MPEMOPHUUTEITHUTE HOPMHU B TpaMoBe ca OT 72 1o 126 3a Mbxke U OT
56,2 no 98,3 - 3a )xenu. [IpegoctaBeHOTO KOJIMUECTBO € 237 rpama;

OT Taka NOJYYEHHUTE pE3yITaTH OTHOBO ce HaOmonaBa aucOanaHc B TIpuemMa Ha
MaKpOHYTPUEHTH U HOPMHTE 33 XpaHEHE Ha HacelIeHUeTo B bbirapus.
3.2.3 [IpoyuBaHe npueMa HAa MUKPOHYTPHEHTH (BUTAMHMHH):
Pesynrarure cien o6paboTka ca ciaeIHuTe:
Buramun E — cpenHonneBeH npuem 3a npoyuBanus nepuog — 41,05 mr.
Buramun K — cpegHoaHeBeH npuem 3a npoy4dBaHus nepuoa — 2,38 mr.
Buramun Bl /TuaMun/ — cpeIHOJTHEBEH MPUEM 3a MPOYUBAHUS IEPHO — 2,77 MT.
Buramun B2 /PubodiaBun/ — cpeqHoAHEBEH IPUEM 3a TPOyUBaHuUs nepuoa — 2,39 mr.
Buramun B3 /Huanun/ — cpeiHOTHEBEH npueM 3a npoyuBanus nepuo — 30,18 mr.
Buramun C — cpeqHOAHEBEH IPUEM 3a ITpoyuBaHus repuoa — 157,40 mr.

Tyk OTHOBO MpueMa Ha BUTAMUHU HAJIXBBHPJIS PETOPHUNTETHUS JHEBEH XPaHUTEIICH
MIpHEM ChITIACHO HOPMUTE 32 XpaHEHE Ha HacelleHneTo B bbarapus u npu MbxkeTe, U pu
KEHUTE BOCHHOCITYKEIIIH.

3.2.4 [IpoyuBaHe npueMa HAa MUKPOHYTPHEHTH (MUHEPAJIN):

Cnen 006paboTKa ce moayyuxa CiaeHUTE Pe3yiTaTh:

Harpuii: cpenen aHeBeH npuem 3a u3ciensanus nepuoa — 4,7 r;
Kaamii: cpeien nHeBeH nmpuem 3a U3ciaeABaHus nepuon — 5,4 T
Kanumii: cpesieH THEBEH npuem 3a uzciaeasanus nepuoa — 1330,69 mr;
Marue3uii: cpeicH JHEBEH IIPUEM 3a u3ciieiBanus nepuoa — 594,11 mr;
Kensi30: cpelieH THEBEH MpUEM 3a u3cieaBanus nepuoa — 28,07 mr;

AHaM3UpaKy MOJIYYSHUTE pe3yiaTaTH Aucoananca mpu npuema Ha muHepanu ¢ [ THXII
€ OTHOBO (DaKT.

3.2.5. [IpoyuBaHe HA eHePrUITHUSA CTATYC

Ha BoeHHOCHYyX)emmTe npe3 nepuoja Ha TAKTUYECKOTO YUEHHUE € IPEIOCTaBsIHA XpaHa 1o
MPUJIOKEHUATA Ha JielcTBalaTa Hapeada 3a XpaHEHe, KOATO BKIIIOYBA OCHOBHO MPHJIOKEHUE
TUTIOC TOOABKH, MOJIATaIl Ce MPHU PA3TUYHU JAEWHOCTH, KaTO yYEHHS, YTeKHEH SHEepPropasxoa u
np. basupaiiku ce Ha M3rOTBEHOTO MEHIO-pa3Kiiajika 3a LEeJUTe Ha YYEHHETO, Ha
BOEHHOCTYXEIIUTE ca MPEJOCTABIHN MAaKpPOHYTPUEHTH, OCUTYPSIBAIIM CPEJIEH €EHEPTUEH MPUEM
ot 5921,11 kkai. 3a €H Ha YOBEK. 3aKyCKaTa OCUTYpsIBa CPEJICH EHEPTUEH MPUEM Ha YOBEK OT
1561,87 xkai., 006512 ocurypsiBa cpenno 2233,45 kkain., a Bedepsata — 2125,6 kkai.

Haii-rosisiMm U3TOYHHUK Ha €HEPTrHsl OT MPEIOCTABIHUTE SICTUSL U XPAHUTEIHH TIPOIYKTH Ha
BOCHHOCIYXEIIUTE Ce ABSBAT OCHOBHO XJIs10, Hec kade, cupeHe, JyKaHKa, IIOKoJaa, OaHaHH,
HaTypaJIeH COK, KpaBe Macjo, Koybac, KallkaBaJl, XajiBa, CBUHCKO MECO.

3a 5a ce ompeAenud EHEPrUWHUS CTAaTyC HAa BOCHHOCTYXKEIIUTE € HeoOXoauMo a
CHIIOCTABUM JIBETE BEJIMYMHH - EHEPTUMHHS Pa3xo U eHepruiiaus npuem. Ciie; ChIIOCTaBIHETO
Ha CTOMHOCTUTE C€ ToNlyuyaBa M3KIIOYUTENIeH IucOamaHc MEXIy NpHerata €Heprus oT
BOEHHOCIYXEIINUTE U TeXHUS eHepropasxo/. [Ipu cpeqHuTe CTONHOCTH ce Moy4aBa pas3jidka OT
2095,95 kkan. B moi3a Ha eHepronpuema. Jlopu Npu Hali-BUCOKHUTE MU3MEPEHHM CTOMHOCTH Ha
€Hepropasxoj ce nojy4yana pasiuka oT 910,11 kkan. OTHOBO B I0J13a Ha €HEPronpueMa.

OT mnonydeHUTE pe3yaTaTH 3a EHEPruilHUus CTaTyC Ha BOEHHOCIYXEUIUTE MpU
TaKTUYECKH YYCHHsI B TUTAHMHCKO-TOPUCTAa MECTHOCT € BHJIHO, Y€ XPAaHEHETO Ha CHIIUTE € B
M3KJTIOYUTEICH AUcOallaHC CIPSMO TSIXHUTE MOTPeOHOCTH. [IpU MpONBIDKUTENEH MpUeM Ha
TaKuBa HOPMH 3a XPaHUTEJCH NPHEM ChHIINECTBYBA PUCK 3a 3APaBOCIOBHOTO CHCTOSHHE Ha
BOEHHOCITYKEIIUTE.
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3.3 IIpoyuBaHe Ha eHepPruHHUS CTATYC HA BOEHHOCJY:KeIIM NPH KOMILIEKCHH
TAKTHYECKHU YUCHUS:

[IpoyuBanero ce u3BbpmM cpen kypcantu ot HBY [ Bacun JleBcku”, cnenuamHocT
,,MOTOIIEXOTHU ¥ TAHKOBU BOMCKM™ NPU YYACTUETO UM B TAKTUYECKO YUEHHE B JIETHU yCIOBHSI.
[Ipoyuenu ca o6mro 13 (TpuHamecer) kypcanTu oT KouTo 11 (enuHameceT) Mbxe U 2 (1BE) )KCHH.
Cpenna Bb3pacT Ha Kypcantute € 20 (nBajgecer) roauHu. llepnona Ha mpoydBaHETO € OT
19.06.2019 rognua no 21.06.2019 roguna.

3.3.1 [IpoyuBaHe Ha eHeprUilHUSA Pa3X01:

[Tpu HacTOSAIMIOTO KU3CAeABaHE OTHOBO € M3I0JI3BaH METO/a Ha MHIUBUIYATHHS TaOIueH
XPOHOMETpPaX, IPU KOMTO C€ OTYMTA TOUHO U3PA3X0ABAHOTO BpEME 3a JAEUHOCT.

Cnen daxtuueckoTo 00paboTBaHE HA JAHHUTE OT WU3CIEBAHETO CE MOIYYHXa CICTHUTE
pe3yJiTaTH:

- mpu o0y4yaemuTe Mbxke — CpelieH enepropasxo 3a nepuoja — 4305 kkai.

- ipu oOyuaemuTe xeHu - CpesieH enepropasxo/ 3a nepuoaa — 3460 xkai.

KOMITIEKCHOTO TaKTUYECKO y4YEHHE C€ XapaKTepu3upa ¢ MPOJBbIDKUTEIHO MPHIBUKBAHE
10 IIpeceyeHa MECTHOCT W 3HAUMTEIHO MaJKO BpeMme 3a mnouuBKa (cbH). Haii-ronsiM enepruex
pa3xoJl KypCcaHTUTE IMOKa3BaT MPH MPUABIKBAHE IO MPEceueHa MECTHOCT ChC CHApa)KeHHE U
oTpaboTaHE HA PA3IMYHA TAKTUYECKH 33Ja4ll HAa MECTHOCTTA, KaKTO W TpH (PU3UUECKU
HATOBApPBaHUS MIPHU U3TPAKIAHE HA MTOJIEBUTE JIaTePH.

3.3.2 [IpoyuBaHe npueMa Ha MAKPOHYTPHEHTH:

Crnen ob6paboTkara Ha JaHHUTE C€ MOJyuynXa CICAHUTE PE3yITATH:

-3a [epuoja Ha OOy4YEHHETO, Ha KypCaHTHTE CE€ € MpEeAOoCcTaBsja JHEBHO XpaHa ChbC
CIIEIHOTO CPEAHO ChIbpPKAHUE Ha MAKPOHYTPUEHTH — npoTerHu — 203 rpama , Ma3HUHU — 188
rpama u Bbriaexuapatu — 637 rpama;

=32 MpPOYYBAHUS NEPUOJ MAKPOHYTPUEHTUTE Ca OCUTYpsSBaJd Ha KYpCAaHTUTE upe3
MpueTaTa XpaHa CpeJlHO clie/lHaTa EHEePrusi — NPOTeUHUTE - 832 KKaJl., Ma3HUHUTE — 1750 KKall.,
BBIIIeXuapaTuTe — 2611 kkai.

Haii- rosieMu HOCUTENIM HA €HEPrusi OT XPAHUTEIHUTE MPOAYKTH, OTIIyCKaHU JHEBHO 3a
XpaHa Ha oOydaemute ca — xya0 — 1775 kkan., Meco — npubnusurenHo 440 kkan., puda —
npubnusurtento 308 kkai., koiabacu — npubausutenHo 300 kkai.

Crnen cbIOCTaBSHETO Ha IMOJIyYEHUTE PE3yJTaTH 3a MPUEM HAa MaKpPOHYTPUEHTHUTE OT
KypCaHTHUTE 3a MPOYUYBAHUS MEPUOJI C MPETIOPHUUTEIIHUTE HHTEPBAIH 32 IPUEM Ha o011 OeNThK,
oOIIM Ma3HWHU, MACTHU KHCEIMHHM W OOIIM BBIVIEXUAPATH KAaTO OTHOCUTENEH sl OT
eHepruiiHata croiiHocT Ha xpaHata (E %) ot Hapemb6a Ne lor 22 smyapu 2018 r. 3a
(U3HONOrMYHUTE HOPMH 32 XpaHEHE Ha HACEJIIEHHUETO CE MOoJIyyaBa CIEAHOTO: OOUHs OENTHK OT
IIpeloCTaBsiHaTa XpaHa Ha KypcaHture € 16,02 % oT eHepruiiHara CTOMHOCT, Ma3HUHUTE ca 33,7
%, a ppruiexuapatute ca 50,28 %.

OT nocodeHuTe pe3yiaTaTH € BUAHO, Y€ NpPHUEMA HA MAKPOHYTPUEHTHUTE OTrOBapsl B
3HAYUTEJIHA CTENEH Ha (PM3MOJIOTMYHUTE HOPMHU 3a XpaHEHE Ha HAaceJIeHUeTo B bbarapus.

B npo1eHTHO ChOTHOIIEHHE MAKPOHYTPUEHTUTE OTTOBApAT HA (PU3NOJOTHUHUTE HOPMHU
3a XpaHEHE Ha HACEJIEHHETO, HO IIPU CHIIOCTABSHETO UM I10 NMPUEM B I'PaMOBE HeEIlaTa CTOAT 110
CIIEHUS HAYMH:

- 33 OenTHUUTE — MPENOPHUUTETHHUS JHEBEH MPUEM B TpaMoBe 3a Mbxkere € oT 81,4 10
162,8, a 3a xxenure e ot 63,7 no 127,4. IIpenocraBeHOTO KOIMYECTBO Ha KypcaHTute € 203
rpama;

- 32 Ma3HUHUTE — MPENOPHUNTEITHUTE HOPMH B rpamMoBe ca oT 72 1o 126 3a Mbxke U OT
56,2 no 98,3 3a xxenu. [IpegocraBeHoto koauuecTBo € 188 rpama;

= 32 BBIJIEXUJIPATUTE — MMPETIOPHUYUTETHUS IPUEM B rpaMoBe € oT 367,5 1o 490 3a Mbxke u
ot 286,7 no 382,2 - 3a xenu. [IpenoctaBeHOTO KOJIMUECTBO Ha oOydaemuTe € 637 rpama.

OT Taka NoJy4yeHUTE PE3yJITaTH MOKE Ja CE€ HAIPaBH 3aKIIOYEHHETO, Y€ XPAHEHETO Ha
KypCaHTUTE TpU TAKTUYECKH 3aHSATHS, B YACTHOCT IMpUEeMa Ha MaKpOHYTPHEHTH, € B
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M3KJIIOUNTENIeH aucOajaHc ChITIACHO HOPMHUTE 3a XpaHeHe Ha HaceneHueTo B bwarapus. [Ipu
TaKa Ch3JlajaTa ce CUTYaIUs MPENOPBYUTEIHO € JIa Ce pa3padoTAT HOBU HOPMH 3a XpaHEHETO Ha
KYpPCAHTUTE MPU TAKTUYECKH 3aHATHS aJICKBaTHU HA TIOTPEOHOCTHTE.

3.3.3 [IpoyuBaHe npueMa HA MUKPOHYTPHEHTH (BUTAMMHH):

Crnen 06paboTka ce mojayyuxa CiaeIHUTE pe3yiTaTu:

Buramun E — cpennoHeBeH mpuem 3a npoyyBaHust nepuoi — 52,6 mr.

Buramun K — cpegno aHeBeH npuem 3a npoydBanus nepuop — 2,49 mr.

Buramun Bl /TuaMun/ — cpeiHOTHEBEH MpUEM 3a MpoyuBaHus nepuo — 3,07 mr.
Buramun B2 /Pubo¢iaBuH/ — cpeTHOJHEBEH IIPUEM 3a TPOYUYBAHUS NepUo — 2,33 Mr.
Buramun B3 /Huanun/ — cpeiHO/THEBEH MPUEM 3a MPOYUBAHUS EepHo — 28,8 Mr.
Buramun C —cpeHOHEBEH IPUEM 3a TpOoyUYBaHUs niepuo — 139,7 mr.

OTHOBO ce HabMI0JaBa HAAXBBPJSHE Ha MpUEMa Ha BUTAMUHU HaJ MPETNOPBHUYUTEIHUSL
JTHEBEH XpaHUTENIEH MPUEM ChIVIACHO HOPMHTE 3a XpaHEHE Ha HaceleHHeTo B bwiarapus u npu
MBKETE U IIPU KEHUTE BOCHHOCTYKEILIH.

3.3.4 IIpoyuBaHe IpueMa HA MUKPOHYTPHEHTH (MHUHEPAJIH):

Crnen 06paboTKa ce moayyuxa CiaeHUTE Pe3yiTaTh:

Harpuii: cpenen aHeBeH npueMm 3a u3ciensanus nepuod — 4,72 r;
Kauamii: cpenen nHeBeH npuem 3a uscieaBanus nepuona — 4,9 t;
Kanumii: cpelieH THEBEH MpUeM 3a u3ciaeaBanus nepuon — 1215,5 mr;
Marue3uii: cpeicH JHEBEH IIpUeM 3a u3ciieaBanus nepuoa — 531,38 mr;
Kensi30: cpelieH THEBEH NMPUEM 3a U3CIeABaHUS Tiepuo — 29,3 mr;

OTtHOBO ce Habmo1aBa nucbananc npu npuema Ha munepamu ¢ [THXII.

3.3.5 IIpouBaHe Ha eHEPrUIlHUS CTATYC:

Ha BoenHoOCHyX€emuTe npe3 nepuojia Ha TAKTHUYECKOTO YUEHHUE € MPEJoCTaBsHa XpaHa 10
MIPUJIOKEHUATA Ha JelcTBallara Hapenda 3a XpaHEHe, KOATO BKJIIOYBA OCHOBHO IMPHIIOKEHUE
IUTIOC 1OOABKH, MOJIArally e MPU Pa3IudyHU JIEHHOCTH, KaTO YYEHHS, YTEKHEH EHEpPropasxoa u
Ap.

basupaiiku ce Ha U3rOTBEHOTO MEHIO-pa3KiajJKka 3a LEeJIUTEe Ha YYEHUEeTO, Ha
BOCHHOCIYXEIIUTE Ca MPEIOCTaBIHU MAKPOHYTPUEHTH, OCUTYPSBAIIN CPEACH EHEPTUEH MPUEM
oT 5184,25 kkai. 3a ieH Ha YOBEK.

Crnen chIIOCTaBSIHETO HA CTOMHOCTHTE C€ MOJydaBa IucOaiaHc MeX1y mpueTaTa eHeprus
OT BOECHHOCITYKEUIUTE U TEXHUSI eHepropasxoi. [Ipu cpenHuTe CTOMHOCTH ce Mojy4yaBa pa3jinka
oT 6mu30 900 KKaJl. B 110J13a HA €HeprorpreMa npu Mbxere U okosio 1700 Kkaj. Mpu KeHUTe.

OT mnomydyeHHTe pe3ylTaTh 3a EHEPruilHUs CTaTyC Ha BOEHHOCTYXEIIUTE Ipu
KOMIUIEKCHU TaKTHYECKH YYEHHsS OTHOBO € BUJHO, Y€ XPaHEHETO Ha CHIIUTE € B JucOanaHc
COpSMO TSXHUTE MOTpeOHocTH. M Tyk € HeoOXoaumo Jaa ce MpeagoXd HOB Habop OT
XPaHUTEIHUA TPOIYKTH, KOUTO Ja OCUTYPST OamaHC B XpaHEHETO Ha BOEHHOCTYXKEIIUTE MPHU
KOMIUIEKCHU TAKTUYECKU YUCHHS.

HanpaBeHuTe U3BOAM OT IJIaBa BTOPA ca CJIeJHHUTE:

1. CepuiecTByBaT MHOXECTBO METOJIM 32 M3CJIEIBAHE HA €HEPropa3Xxo/1 U eHepronpueM Ha
YOBCUIKUA OPraHU3bM, U3IMOJI3BAHU OT YUCHU W U3CIICAOBATCIN OT LI CBAT. H3mnon3Baiikn To31
onuT B c(epara Ha MpOyyBaHE Ha EHEPropasxoja M €HepronpuemMa Ha YOBEIIKHS OPraHU3bM,
MoraT Jia ce MpOYdYBaT TE3M BEIHMYMHHU Cpell BOCHHOCTYXEIHTe OT bbirapckara apmus 3a
MOCTUTaHe Ha OaJJTaHCHPAaHO XpaHEHe.

2. OT HampaBeHHWTE NPOyYBaHUS MOXKE Ja C€ 3aKII4M, Y€ XPaHEHETO Ha
BOGHHOCTYXeluTe OoT bbiarapckara apMus € B M3KIIOUUTENEH AUCOANaHC CHIPSMO TEXHUTE
MOTpeOHOCTH, O0COOEHO TPH KEHUTE BOCHHOCHYkemHu. [Ipu Te3u 00CTOSATENCTBA CHIIECTBYBA
PHCK 32 3]paBEeTO HAa BOCHHOCTYXKELIUTE, PECIEKTUBHO MOJIbPKAHETO Ha 10Opa KOHAMLUS 32
HU3I'BJIHCHUETO HA MOCTABCHUTC UM 3aaa4U IIPU TAXHATA IMMOATOTOBKA.

3. H3BezneHa e yHMBepcallHa METOMKA 32 POYyYBaHE HAa EHEPropasxojia U eHepronpueMa
Ha BOCHHOCITYXXCIIHW IIPpH TIAXHATa IMOArOTOBKA. H3mnon3BaneTo Ha Ta3u METOMKAa BbB BOCHHUTEC
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dbopmupoBaHus OT bhirapckata apMmus IIe IONPHHECE 3a MOJO0OpsSBaHE XPaHEHETO Ha
BOCHHOCITYXEIUTE U TOIBPKAHETO UM B 100PO 3JpaBOCIOBHO ChCTOSHUE.

4. Crnen HampaBeHHsI aHAJIU3 HA PE3YJTATUTE NP U3CIICIBaHE HA XPAHUTEIHUS CTaTyC Ha
BOCHHOCITYXKCIIUTE, MOCTAaBEHH IMPH Pa3IMYHMU YCIOBHA IO BpEMe Ha TAXHATa MOJArOTOBKA, €
HEOOXOMMO JIa ce MOJIeIMpa HOB XpaHUTENIEH HA0Op 3a NOCTUTaHe Ha XpaHEHE, aJcKBaTHO Ha
NOTPeOHOCTUTE OT MUKPO- U MAaKPOHYTPUEHTH.

I'TABA TPETA e o3arnaBena “U3cienBaHe KOpeJalusiTa MeKIy eHepronpueM H
HYTPHEHTH TPUH MNOArOTOBKA HA BOEHHOCJIY:KelIUuTe*, KOATO ChAbPXKA pEHIeHH TpU
KOpENalMoOHHM 3a/1auu, pa3padoTeH ,,HOB MPOIYKTOB HAOOp 3a XpaHEHE HAa BOCHHOCIYKEIUTE
oT BA npu TsaxHaTa NOArOTOBKA U pa3pabOTEHO CEIMUYHO MEHIO, KOETO J1aBa Bb3MOXKHOCT 3a
M3TOTBSHE HA TOJIeBa Jak0a B MHIMBU/TyaTHA ONAKOBKA 32 XPaHEHE B TIOJICBU YCIIOBHSI.

H’pra TOYKa OT Ta3H IjaBa ,,B'bSMO)KHOCTI/I 3a NIPpUJIaraHe Ha KOpeJalluOHEH aHAJIN3
MEKAY CHEPIronpueM U HYTPUECHTH IIPH IMOATOTOBKA Ha BOCHHOCJ'Iy)KeIIII/I“, CbAbpiKa HAKOU
TCOPCTUYHH ACIICKTU 3a KOPCIAIMOHHHUA aHAJIKW3, OIIMCAHU B OTACJIIHA IMOATOYKA W pCIIaBaAHCTO
Ha IVIAHUPAHUTC KOPCIIAMMOHHU 3aa4u B JUCCPTAIUMOHHUA TPYI:

1.2 KopejiaunoHeH aHAJIU3 MeEXK1Yy eHepronpueM U HyTPHMEHTH NMPH NMOATOTOBKA HA
BOEHHOCJTY Kelllu:

3a ;a ornpeAes UM KopeamusaTa MeK/y U3CIIeIBAHUTE BEJIMUMHU 1€ PEIIUM JIBE 3a1a4u.
B excniepumenTa ca M3M0OI3BaHU HHCTPYMEHTUTE Ha IporpamMuus npoaykT Microsoft Exel — data
— correlation u pe3ynTaTuTe ca MPEICTaBEHU B 3aBHPIICH BHUI.

3agauga 1:

Hea: Omnpenensine Ha B3aUMOJCHCTBUETO MEXY €HEPropasxojJ W CHEpronpueM Ha
BOCHHOCIYKEIIN MPH TAXHATA MOATOTOBKA B IMOJEBH YCIOBUS.

N3cnenBana e kopenamnusata MexAy CICAHUTE BEJIMYUHUA B KUJIOKAIOPHUU:

= CHCPIOoIIpueM Ha BOCHHOCJIYKCIIU IIPU TAXHATA IIOATOTOBKA B IOJICBU YCJIOBUA - IIpU
KOMIIJICKCHU TAKTHYCECKHU YUCHUA, TAKTUUYCCKU YYUYCHUA B INNIAHUHCKO-TOPHUCTA MECTHOCT U
ITIOJICBH 3aHATHUSA B SUMHU YCIIOBUA,

= CHCPropasxoa Ha BOCHHOCIYXCIIU MBbXKC IIPpHU TAXHATA IMOATIOTOBKA B IMOJICBU YCIIOBUA,

= EHEpPropas3xoj Ha BOCHHOCTYXKEIIX KEeHH MPH TSIXHATa MOAT0TOBKA B MOJIEBH YCIOBUS.

CroitHocTUTE Ha U3CIIEBAHUTE BEIMYMHHU Ca CIIETHUTE:

Enepropa3sxox mMbike (Kkaj.) — IIpU MOJIEBU 3UMHHU y4eHHs] — 3887, mpU TaKTUYECKH
yuenus B [II'M — 3825,26 u npu koMIyIeKCHU TakTu4deck yueHus — 4305;

Enepropasxon skeHu (KKaJj.) — IpU IOJEBH 3MMHHU yYEHMsS Hal-HMCKH W3CJEBAHU
cToitHoCTH — 2477, cpeiHo u3mepenu — 2653, Hali-BuUCcOkH — 2749;
Cpenno u3zmepenu croitHoctu npu KTY — 3460;

Enepronpuem Mbike M :KeHM (KKaJl.) — MpU MOJIEBU 3UMHHM ydeHus — 5902, mpu
takTnyecku ydeHus B [II'M — 5921,11 u npu koMIuleKCHM TakTH4YecKu yueHus — 5184,25;

CpeneH eHepropa3xoja Mb:Ke M ’KeHHU (KKaJl.) - TpH TIOJIEBH 3UMHH yueHus — 3270, npu
KOMIUIEKCHHU TaKTHYeCKH yueHus — 3905.

Cnen o0oOmiaBaHeTO Ha JaHHUTE ca MOJIyYEHU CJEJIHUTE PE3yNITaTH OT HalpaBeHaTa
KOpeJanus:

1. Kopenauust MexXIy BeIMYMHUTE EHEPropazxoJ-MbKe€ U EHEPronpHeM-MbKe
(®urypa 1):
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1
0,8
0,6
0,4
0,2

—#— CHEPrOPAIXOA, MbHE
0

-0,2
o -0.319435368

-0,6

—— CHEProNprem Mbie

-0,8

-1
®urypa 1 : Kopenauusi Me:k1y eHepronpueM U eHepropasxoa Mbixe.
Pe3ynrarsT € oTpHmatenHa Kopenanus MexIy eHepropaxoj i eHepronpueM pu MbKeTe
BOEHHOCTYXelu. Tyk MOXeM Ja HampaBUM H3BOJa, Y€ JIBETE BEIMYMHU MMAT yMepeHa KbM
cimaba oOpaTHa (yHKIIMOHATTHA 3aBUCUMOCT.
2. Kopenmamus Mexay BeIUYUHHUTE
(®urypa 2):

EHEpropa3xo/-»KeHH U EHEepronpueM-KeHu

1,2

1
0,8
0,6

0,4

CHEPropPasxo, HeHn
0,2

CHERIONPHEM HEHN

o
-0,2
-0.4

0,663591301

-0,6

-0.8
®@urypa 2 : Kopesianusi Mexkay eHepronpueM U eHepropasxo/ KeHu.
Pe3ynrarsT € 3HaunTEIHA 0OpaTHA KOpesialus MeX1y €HEProlprueM U EHEPropasxo Mpu
KEHUTE BOCHHOCITYKEIIIH.
3. Kopenamusi Mexay BETUYMHUTE EHEPrONPHUEM U EHEPropasxojl MBbXKE U KCHH
(®urypa 3):

1
0,8
0,6
0,4
0,2

0 eHepropaxos,

-0,2
-0,578200174
-0,4

-0,6

EHEPronpuem

-0,8

-1

®urypa 3 : Kopejanusi Mex1y eHepronpueM 1 eHepropa3xoj Mbke H KeHH
[TomyyeHuaTr pe3ynTaT TOKa3Ba 3HAYMTEIIHA OTPHIATEIIHA KOpENalUs MEXIY
SHEepPronpueM M EHEepPropasxoj] NMpH CpPeIHU CTOMHOCTU 3a MBXKE U JKeHH. J[BeTe BeTUYMHU
SHEepPronprueM M EHEepropasxoJl MPU CPEJTHU CTOWHOCTH 32 MBXE M JKEHH ca B 3HAYMTEIIHA
oOpaTHa (pyHKIIMOHAJIHA 3aBUCUMOCT.
3aBUCHMOCTTA MEXTY BETMYUHUTE € 0000111eHa B Tadua 1:
Tabauna 1: PyHKIMOHATHA 3aBUCHMOCT MEKIY M3C/1eIBAHUTE BeJTUYHHH.

Beanunnu

CToliHOCT Ha KOpeJauusaTa

DYHKIHOHAIHA 32aBUCUMOCT

Enepropasxon-enepromnpuem

yMepeHa KbM cllaba oOpaTHa

(MBKE) -0,319435368 (GyHKIIMOHATHA 3aBHCHMOCT
Enepropasxon-enepromnpuem -0,663591301 3HauuTenHa oOpaTHa
(>xeHM) (yHKIIMOHATTHA 3aBUCUMOCT
Enepropasxon-enepronpuem -0,578200174 3HayMTeNHa o0paTHa

MBXKE U )KECHHU

(yHKIIMOHATTHA 3aBUCUMOCT
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AKoO mpueMeM, Y€ €HEepropa3xoJbT € He3aBHCHMa BEIMYMHA U 0 0003HA4MM C X, TO
EHEeProNpUEMbT € 3aBUCHMA BEIMYMHA, KOATO oTOes3Bame ¢ Y. [Ipu mosrydeHus KopenanuoHeH
koedurment (R) ¢ oTpuiarenen 3Hak MOXKe J1a HaIpaBUM U3BOJIa, Y€ MEXIY BEIMUYMHUTE X U Y
uMa oOpaTHa 3aBHUCHMOCT, T.e. C HapacTBaHeTo Ha X HamansBa Y. Ilpu Taka moxydeHuTe
croitHocT Ha R = -0,319435368, -0,578200174 u -0,663591301 ce HabmrogaBa KopelalMoOHHA
3aBUCUMOCT Mexy X U Y, KIoHsa KbM 0, KOETO c€ AbJIKU Ha yBEeJIUYaBaHE HA CTOMHOCTHUTE
Ha X - yBelMYaBa C€ CHEPropa3xoIbT W CE€ JIO0OJMKaBa JI0 CHEprompuema, HO BCE OIIE
CTOMHOCTUTE HA BEJIWYMHHMTE HE ca AOCTaThbYHO OJM3KU. 3a I[eJiTa Ha aHajau3a HaMalsMe
croiHoctuTre Ha Y B auamnazona oT 3900 kkan mo 4100 kkanm — HaMmallsiMe €HeprompueMa Ha
BOCHHOCITYXXCIIUTE B TOJIEBU YCIOBHUS W To J00JMKaBaMe MaKCHMAalHO JO0 €HEpropasxoja.
OtHOBO KoOpenupame aBetre BeauuuHu. Pesyntaret e 0,917945733, koeto € MHOro rosisiMa
MOJIOKUTETHA (PYHKIIMOHAIHA 3aBUCUMOCT MEXIy X 1 Y

3agaua 2:

Hen: N3cnenBane 3aBUCKMMOCTTa MEK/Iy EHEPTOIIPUEM M €HEPropasxo/l Npe3 eTanuTe Ha
MOATOTOBKA HAa BOCHHOCIY)KEIIIUTE, KOSTO BKJIIOUBA: yueOHO-OOHHA MEHHOCT, TOJICBH 3aHSATHS,
Jlarepu, oleNisiBaHe, TAKTUYECKU U KOMIUIEKCHO-TAKTUYECKU YUCHUS.

HanpaBena e kopenamusi MexXAy TOpPENOCOYCHUTE BEIWYMHH, KaTro Jo0aBsiMe U
CTOMHOCTUTE 3a XpaHEHE MO ChOTBETHUTE BEJIMUMHU 32 CHOTBETHUTE eTamu oT Hapeaba H-5 ot
02.04.2015 .

3a BenuunHaTa X OMpeesiMe €HEepropasxoja Ha BOCHHOCIYKEIIUTE Mpe3 eTanuTe Ha
MOATOTOBKA MO HapendaTa W peajHo U3MEPEHHUTE B AUCEPTALIMOHHUS TPYI, a 32 Y OIpeaensime
eHepromnpuemMa 0 M3TOTBEHHTE CEAMHUYHM MEHIOTa 3a eranuTe Ha moaroroBka(durypa 4).
[TonyuaBa ce croiiHoct Ha koedumuenta R — 0,375475459 — ymepena ¢QyHKuHOHAIHA
3aBUCUMOCT MEXIY X U Y.

KopenauvoHHo none
7000
6000
5000
4000 *
3000
2000

1000

® cHEpropasxos, @ eHepronpuem

®urypa 4 : Kopeaorpama

H3Boa:

HaHpaBeHI/ISIT KOpeJ'IaHI/IOHeH aHaJIn3 HOTB’I)p)KI[aBa pesynTaTHTe oT I/I3B’I)pHI€HI/ITe
MpOyYBaHUs HA EHEPrUUWHMUSA CTAaTyC HAa BOCHHOCIYXXCIIWUTE B IIOJEBU YCJIOBHUSA, 3aHATHUS U
yuenusi. C aHanmm3a ce JI0Ka3Ba OTHOBO (hakTa, Y€ MPEIOCTABEHUAT XpaHUTENEH Ha0op Ha
BOCHHOCIIYXKELIUTE, KOUTO Ca IOCTABEHHW B IIOJIEBU YCJIOBHUs IPU TAXHATA MOATOTOBKA, HE
OTroBapsi Ha TEXHUTE MOTpeOHOCTUTE. 3a Ja Ce MOJIYYH BUCOKA KOPETaIrs MEXKIy EHEPrOpreM
Y €Hepropasxoji € HeoOXOAMMO Jia ce pa3paboTH HOB MPOIYKTOB HAOOp, KOHTO J1a OCUTYpsiBa Ha
BOEHHOCTYXXENIUTE, KOTaTo ce 00y4yaBaT B MOJICBH YCIIOBHS, KUJIOKAJIOPUH, PABHU WU OJM3KH
JI0 TE3HU, KOUTO U3pa3xo/iBar.

Btopa Touka OT TpeTa riaBa HOCM HAMMEHOBAHUETO ,,MoaejMpaHe HA aJeKBaTeH
XpaHHUTeJeH Ha0op 3a BOCHHOCJIYXKEIIWM, OCHTYPSBAIl BHCOKA KOpeJalusi MexXI1y
eﬂepronpneM n HyTpI/IeHTI/I“, B KOSTO € HaHpaBeHO AHKCTHO npquBaHe 3a Hpe)IHO'-II/ITaHI/IHTa,
XPaHUTEIIHUTE HABULIM U MOJENA Ha XpaHeHe Ha KypcaHTu or HBY mnpu TsixHaTa moarotroBka B
TIOJICBHU yCIIOBHS, MOJICITMPAH € HOB XpaHUTEJICH HA0OP 32 BOSHHOCITYXKEITH TIPH TIOJIEBH 3aHSATHUS
Y YUeHHsI U € U3TOTBEHO CEIMUYHO MEHIO, Ha 0a3a HOBUS XpaHHTeNeH Habop. Pasrnenanu ca u
BB3MOXXKHOCTUTE 3a M3TOTBSHE HA TMOJIEBA JakOa B WHIWBU]IyaJIHA OMAKOBKAa C M3IOJI3BAaHE Ha
HM3TOTBEHOTO CEAMHYHO MEHIO.
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3a MOJeNMpaHeTo Ha XpaHUTENIHUs HaOOp MPEIBapUTENO € U3BBPUICHO aHKETHO MpPOyYBaHE
Ha TPENNOYUTAHUATA, XPAHUTEIHUTE HABULIM M MOJENa Ha XpaHEeHe Ha KypCaHTH OT
cnenuanusanus ,,Pasy3naBane”, 2-pu Kypc Ha oOydeHHe, NpHU TAXHATA MOJATOTOBKA B IOJEBU
ycIoBUsl. AHKeTaTa ChAbp)KA JBaJeCET W JBa BbBIpoca M € 0000meHa B moarouka 2.1.1 ot
JTUCEPTAUOHHUS TPYA..

Hanpagen e ciequus u3Boa ot npoyuyBaHero: OOyyaeMuTe B MOJIEBU YCIOBUS MPEATIOYATAT
pazHooOpa3Ha XpaHa, Mallka MO 00eM U Terjo, KajJopuyHa U BKycHa. CbIVIACHO TEXHHTE
M3MCKBAaHUS M Tmopaau ¢akra 3a 3ajaensHe Ha (UHAHCOBM CpEACTBA 3a 3aKylyBaHEe Ha
JOMTBIHUTENTHA XpaHa, MOKEe Jla ce HalpaBH U U3BOJBT, Y€ MPEJOCTaBsIHATA XpaHa 3a Mepuoja Ha
TEXHOTO O0y4Y€HHUE B TIOJIEBH YCIOBHS HE OTIOBaps B ITbJICH 00€M Ha OYaKBaHUATA U HE 33J0BOJISIBA
HAI'BJIHO MTOTPEOHOCTUTE HM.

[Tonrouka 2.1.2 ,,Moaenupane Ha XpaHuTeJeH HA0Op NpPH NOJIEBH 3aHATHA M y4eHHH "
¥Ma CJIETHOTO ChIbpKAHHE:

N3non3BaHeTo Ha MaTeMaTUYeCKU CPEJCTBA 33 ONMCAHUE Ha MPEUIOKEHHUS HOB XPAaHUTEJIEH
Ha0Op 3a ChCTaBSIHE HA CEIMUYHO MEHIO 32 BOCHHOCTYXKEILU MPHU TAXHATA MOJArOTOBKA B MOJIEBU
3aHSTUS U yYEHUS, HU J]aBa Bb3MOKHOCT J1a Ch3/1aJIeM MOIXOSAI] MaTeMaTHYECKU MOJIET.

3a HOBMAT XpaHHUTENEH HaOoOp ce Lenu Ja Oblae MoAOpaHo Hal-JOoOpPOTO MY CBHCTOSIHHE
M3MEXy Bb3MOKHUTE, KaTo ce choOpa3siBamMe ¢ MPEABAPUTETHO (GOPMYITHpaHH KpUTEpHid. B To31
CMHCBHJI, Upe3 BKJIIOYBAHETO Ha LieieBa (PyHKIMS B MOJela CTaBa BH3MOXKHO CPaBHSBAHETO Ha
OTJIEIIHUTE ChCTOSHUS, KaTO ce u30epe Hail-100poTo OT THX.

Pemennero Ha 3amadara € M3BBHPILIEHO 4Ype3 M3MOJ3BaHE Ha MpUiIokeHHeTro “Solver” ot
copryeprus nponykr “Windows 10” Ha Microsoft Corporation. 3a Ta3u 1eJ1 IPEeIBAPUTEIHO ca
BbBEJICHU B mpuiioxkeHneto Microsoft Excel Bcuuku xpaHUTeTHH TPOAYKTH OT HOBHSI “XpaHUTENEH
Ha00p” M CHABPKAHOTO KOJMYECTBO HA MaKpO- M MUKpoHyTpueHTH B 100 rpama OpyTo IpOAYKT OT
TAX.

Crnen BbBEXJIaHE HA OTPAHMUYCHUSTA B MPHIIOKEHHETO “Solver” ce moiydyaBa pelieHue 3a
KOJMYECTBOTO Ha XPAaHUTEIHU MPOAYKTH, KOETO YIOBJIETBOPSBA OrPAHUYUTEIHUTE YCIOBUS U
CHEIMaIHUTE U3UCKBAHUA HA 3ajjadarta.

Monenupanusi ,,HOB” TPOAYKTOB HaOOp ChABPKA celemaeceT Oposi OCHOBHHU XPAHUTEITHH
MPOJAYKTH, KOUTO ocurypssar eHeprueH npueM oT 3900 kkain. J[oGaBeHM ca HOBH XPaHUTEIHU
MPOAYKTH, KOUTO OCUTYPSIBAT PA3JIMUHU 110 3HAYEHHUE MUKPO- U MAKpO eJdeMeHTH. Te3u XpaHuTeTHH
MIPOAYKTH OCUTYPSIBAT Ba)KHU 32 YOBEUIKUS OPTaHU3bM XPAHUTEITHU BEIIECTBA.

MojenupanuTe XpaHUTEIHU MPOAYKTH OT HOBHUS MPOAYKTOB HAOOp ca IpynHpaHH B LIECT
TpyNU: 3bPHEHH XpPaHW M KapTOH, 3€JICHUYYIH W IUIOJ0BE, MJISIKO M MJICYHU TMPOIYKTH, XpaHU
6oratu Ha OenTbK, J0OABEHW Ma3sHUHU M 3axap, MeJl ¥ XpaHU C BUCOKO ChIbpXKaHUE Ha JoOaBeHa
3axap. KonnuecTBOTO OT T€3u rpymu € mokasaHo B Tabnauiia 2 B TpaMoBe.

Tabauna 2: I'pynupane Ha NPoAyKTOBUs HAa0op

KoauuectBo,
I'pynu HaumeHoBaHue HA rpynure /M

1 3bpHeHH XpaHHU M KapTOhH

3vpHeHu Xpanu u kapmogu, 6 m.u.: 680

- XJ1510 450

- OpanrHo (3a TECTeHH 3aKYCKH, SICTHSI, TECEPTH U JIp.) 30

- opu3 20

- MAKapOHEHU U TECTEHH U3JEIINs 60

- IpYTH 3bPHEHU XpaHH (KUTO, [IAPEBHUIIA, 3aKYCKH Ha 20

3bpHEHa OCHOBA, HUIIIECTE, TPUC U . )

- KapTopu 100
2 3ejieHUYIH U IJI0/I0BE

3enenuyyu npecHu U KOHCepeupaHu, 4ail U HOONPAsKuU, 479
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KoanuecTtBo,
I'pynu HaumeHoBaHuMe HA rpynuTe
/M
6 m.u.:
- 3€JICHYYIIU [TPECHU 285
- 3€JICHUYYIId KOHCEPBUPAHU 185
- Yaii ¥ IOANPABKU 9
Ilnoodoee npecnu 605
3 MuisiKo M MJIEYHH NPOAYKTH
Mnako u maeuynu npooyKkmu, 6 m.u.: 500
- MJISIKO 450
- MJICYHU IPOJYKTH 50
4 Xpanu, 6oratu Ha 0eJITBK
Meco u cyonpodykmu, mecnu npodykmu u puoa, 6 m.u.: 255
- MECO U CYOIIPOAYKTH 150
- MECHH NPOJYKTH 45
- puba 60
Auua 23
bobosu xpanu u aoku, 6 m.u.: 50
- 0000BU XpaHU 35
- SIIKU 15
5 JloGaBeHn Ma3HUHHI
Mneunu u pacmumennu Ma3HuUHU, 8 M.4.: 40
- MJIEYHH Maclia 5
- paCTUTEIHU Macja 35
6 3axap, MeJl M XpaHH ¢ BUCOKO ChIbpKaHUE HA
no0aBeHa 3axap
3axap, meo u Xpanu ¢ 6UCOKO CbOBPIHCAHUE HA 95
dobagena 3axap, 6 m.u.:
- 3axap U MeJ 80
- XpaHH C BUCOKO ChAbp)KaHHE Ha 100aBeHa 3axap 15

B nmoarouka 2.2 ,,Baauaupane Ha ,,HOBHS” NMPOAYKTOB HA00p upe3 KOpeJalHuOHEH
aHaJu3* e perieHa u TpeTaTa IIaHupaHa KopelaloHHa 3a/a4a.

3a BaMIMpPaHETO Ha HOBMSI MIPOJYKTOB HAOOp € M3MOJ3BaH KOpPEIallMOHEH aHalu3, KaTo
ce CpaBHsIBAT BEJIMYMHHUTE TOPHU TPAHUIIM HA HEPUCKOB XPAHUTEJICH IPUEM OT (PU3HOIOTUYHHUTE
HOPMH 3a XpaHEHE Ha HaceJeHHeTo Ha bbiarapus v HOBUS MPOAYKTOB MOJEIN. 3a Ta3zu el ce
CBIIOCTABAT CHIBPKAHMETO HAa MHUKPO- M MaKpOEJNEMEHTUTE Ha XPAaHUTEITHHUTE MPOAYKTH B
Mozenupanus npoayktoB Habop (Y) cbe croriHocTute Ha [THXII oT TaGnuimre mpuiioxeHus
OT HapenOara 3a (U3NOJOTHUYHUTE HOPMHU 3a XpaHeHe (X), KOeTo pelllaBa U TpeTara MjaHupaHa
KOpeJlallMOHHA 33ja4ya OT HACTOALIUS JucepTaluoHeH Tpya. ChIIOCTaBEHH ca ChAbPKAHUETO Ha
OenThLUTe, MA3HUHUTE, BbIJIEXUAPATUTE, BATAMUHUTE U MuHepanute. (Purypa 5) OTHOBO upe3
M3MOJI3BAaHETO Ha TpoaykTuTe Ha Microsoft exel, data-corelation ce momydum CTOWHOCT Ha
kopenarusta (R) = 0,803467056.

[Toryuenata croifHocT Ha koeduurenta R mokaspa roisimMa QyHKIIMOHAIHA 3aBUCUMOCT
Mexay X WY, 3a KOETO MOXEM Ja HalpaBUM M3BOJA, Y€ CTOMHOCTHTE Ha MHKpPO- H
MaKpOHYTPUEHTUTE, CBhAbpKAIUM CE€ B MOJCIUpPAHUTE MPOIYKTH, c€ N0OIMKaBaT B MHOIO
roJisiMa CTENeH JI0 aZeKBaTHUS XPaHUTEJIEH NMpPHEeM OT HOPMHUTE 3a XpaHEHE Ha HaCEeIIEHHUEeTO B
bearapus. (®urypa 6) Koraro croiinocture Ha Y ca 1o OJIM3KHM A0 CTOMHOCTUTE Ha X, TOraBa
CTOMHOCTTa Ha KoedpuuueHTa R e mo-6mu3o no 1, T.e. KopenanmoHHATa 3aBUCHMOCT cCe
yBEJIMYaBa, PECIEKTHUBHO CTOMHOCTUTE Ha MHKPO- U MaKpOEJIEMEHTHTE B HOBMSI MOJEN ca
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MakcuMaiHo Omm3ku 1o crorHoctuTe Ha [ THXII Ha HyTpueHTUTE OT (PU3HOJIOTUYHUTE HOPMHU
3a XpaHEHE Ha HACEJICHUETO.

KopenaumoHHo none
12000
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2000

o

l‘piil[”l[l'l Ha HEPUCKOB XPAHUTECJICH NNIPUEM — X

{1 Hos momen - Y

®urypa 5: Kopesorpama

1
0,6
0,4
0,2
o
rrHXn PMOAEN

—TTHXT 1 0,803467056
——mopen 0,803467056 1

®urypa 6: Kopeaanus mexay I'THXII n HoB Mmoae

W3Benen e cieqHusAT U3BOJ: MoOJenupaHHUSIT HOB MPOAYKTOB Habop e OamaHcupaH u
OTroBaps Ha MOTPEOHOCTHTE HAa BOCHHOCITY)KEIIUTE, KOUTO Ca TIOCTABEHHU B MOJICBU YCIOBUS TPU
3aHATHUS U YYCHUS.

Touka Tpu ot Tpera Tr1inaBa e “H3roresine Ha moJieBa aax0da 3a XpaHeHe Ha
BOCHHOCJIY KeIllH NIPH MOJICeBH 3aHATHS U YUYCHUS* U ChAbPKA JBE MOJTOUKHU:

3.1 U3roTBsiHe HA CeIMUYHO MEHIO

3a U3roTBSHETO HA CEIMMYHOTO MEHIO 3a XpPAHEHE HA BOEHHOCIIYKEIIHU B MTOJIEBU YCIOBUS
€ M3M0JI3BaH pa3paboTeHHs] MPOAYKTOB HAOOp OT AucepTauuoHHMS Tpyld. CeAMHYHOTO MEHIO
ChIIbpKa ACTUS 32 TPUKPATEH THEBEH PEXKMM Ha XpaHEeHe (3aKycka, o0sl U Beueps) 3a celaem
TTHH.

W3rorB€HOTO CEAMUYHO MEHIO ChIbPKA CEIEM SICTUS W HOMEHKIATypu OT
IIPOJIOBOJICTBHE 32 CEAEM XpaHEHMs 3a 3aKycKa, 00sii M Beueps Ha BOCHHOCTYXEIU B MOJIEBU
YCIOBUSL 3a CEIEeM JHHU. 3a CbCTAaBSIHETO HAa MEHIOTO € HW3IMOJI3BaH LENHWs MOJEIMpPaH HOB
MPOAYKTOB Habop. 3a cbhCTaBa Ha SCTUSATA € U3IMOJ3BAH pEUENTYpPHUK 3a TpPaAUIIMOHHA
OBJarapcka KyxHs.

3.2 Bb3MO:KHOCTH 3a HM3IOTBSIHE Ha MoJieBa JAaxk0a Ha MNPUHIMIA Ha
JuopuIM3anUATA

Jlnopunuzanuara € eAuH OT CBBPEMEHHHUTE OHOTEXHOJOTMYHM METOIU 32
KpHOKOHcepBupaHe. ChITHOCTTA Ha Mpolieca c€ ChbCTOM B OTHEMaHe Ha BOJHATa CyOCTaHIIHS OT
TBBpJAaTa MaTpUlla Ha BIAroChAbP)KALIUTE MaTepualy, 4pe3 cyOoIuManus B yCIOBHSATa Ha
BakyyM. [Ipu cyOIMMalMOHHOTO CyIIEHe ce CbhbyeTaBaT JBa Crocoba Ha KOHCEpBUpPAHE -
3aMpa3sBaHe U CyILIEHE 0] BaKyyM, IIpU TEMIEpaTypy, HEPEBUILIABAIN KPUTUYHUTE, T.€. TE3H,
IIPY KOUTO CE€ HapylllaBaT MUKPO- U MaKpOCTPYKTypara Ha NpoayKra. MI3BECTHO €, ue MpouechT
"3ampassiBaHe-u3CyIlIaBaHe" BKIOUYBA CIeAHUTE asu:

- 3aMpa3siBaHe Ha OMoMaTepuala 10 HUCKU TeMIIepaTypH;

- 'BPBUYHO CylIeHe (cyOsMManusi) MpH KOETO KPUCTAJIMTE Ha BojaTa CyOJIMMHUpaT B
YCIIOBUSITA Ha BaKyyM;

= BTOPHUYHO CYILIEHE (IecopOIus), MpU KOETO Clie]] OTAEsHE Ha Jiefa ocTaThbyHaTa Biara
ce jpecopoupa.

B nmponeca Ha cymieHe, MaTepuanbT c€ HaMUpa B 3aMpa3eHO ChCTOSIHUE, NTOPAIU KOETO
MUKpPOCTPYKTYypaTa 1 CBOICTBaTa My ce 3ara3BaT B MaKCUMaJIHA CTETIEH.
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HzrorBsiHeTO Ha moseBa Aak0a Ha MPUHIIMIA HA JTHOGUIM3AIMATa MOXKE J]a Ce U3I0I3Ba
3a XpaHEHETO Ha BOECHHOCIY)KELIUTE MpPU TAXHATA JEHHOCT 10 TPUTE MUCUU Ha BropbixkeHure
cu Ha Penyonuka bearapus, onpenenenun B 30BC na Pb. KsM MomeHnTa Ha pa3paboTBaHETO
Ha HACTOALIMS TUCEPTAlIMOHEH TPy HsAMA pazpaboTeHa nosiesa (0oifHa) qakOa B MHAMBHyaTHA
OIIaKOBKa 3a XpaHEHE Ha BOCHHOCTYXeluTe OT briarapckara apMusi B OJIEBU YCIOBHSL.
IIpumepen cvcmas na nonesa 0axcoa 8 UHOUBUOVAIHA ONAKOBKA.:

1. OmnakoBka — IJIOCKa, I'bBKaBa, JeKa U HerpoMokaeMa. ChCTaB: MOJUETHIICH.

2. CpappXkaHUETO Ha OINAKOBKaTa € Ha MOJYJIM — OTHEJIHU MOJUETUIICHOBH IUIMKOBE.

Beuuky kKOMIoHeHTH Ha 1ax0arta, BKIFOYUTEIHO U SICTUATA Ca B OTACIHU OMaKOBKH.

3. XuMHYECKH HarpeBaTell 3a 3aTOIUISIHE Ha SICTUATAa — aKTMBHUpA CE IPU KOHTAKT C BOJA.
W3nons3Ba ce npu xuapaTHpaHETO HA SICTUATA. 3aTOIJITHETO HAa XpaHaTa ce OChIIEeCTBIABA
NpUOIM3UTENHO 32 ieceT MUHYTH. Tum: Oe3naMeHeH, camMoHarpsBail. TemmnepaTrypa Ha
HarpsiBane: npu6mmsurenso 180°C.

OCHOBHO sicTuE: AexuapaTupato 10 2% BOJHO ChIbpIKaHHE.

TopOunuka 3a 3aTOIUIIHE HA XpaHaTta (zipper bag).

[Tocyna 3a enHOKpaTHA ynoTpebda — BUIULA, THKULA U HOX.

Moxkpa anTHOaKTepraiHa KbpIuika u canderka.

[Tnwk 3a cMecBaHe W MIPUTOTBSIHE HA HANUTKH (Kade, yail u jp.)

JIbBKa Ha pakeTa - 3a HopMmanusupane Ha Ph.

0. Tabnetka 3a mpeuncTBaHe Ha Boaa. OCHOBEH XUMHYECKHM KOMIIOHEHT — XJIOP.
JlocTaTbuHa 3a IPEYUCTBAHE HA €IUH JTUTHP BOJA.
[Tocouenara mpumepHa mosieBa gax0a Moxe Jja Ob/ie IPUTOTBEHA 33 €IHO XPaHEHE WIIH

Jla OCUTYpsIBa 5T XpaHOJIEH — 3aKycKa, 00si/1 U Bedepsl.

=00 N0 LA

HanpaBenu ca ciiefHuTe H3BOAM OT TPeTa rJjaBa:

1. lokazana e (yHKIMOHATHATa BpPB3KA MEXKIYy BEIWYMHUTE ,,HEPronmpueM™ u
,,€HEPTropa3xoa’, upe3 M3IM0JI3BaHe Ha KOPEJIAIIMOHEH aHaju3, KaTo 3a Ta3| IIeJI Ca PEIICHU JBE
KOpEJIallMOHHM 3aJa4H.

2. MopnenupaH € ,,HOB® MPOAYKTOB Ha0Op 3a XpaHEHE Ha BOCHHOCITYKEIW MpU TAXHATA
MOATOTOBKA B TIOJIEBH YCJIOBHS C TTOMOIITa HAa JJUHEEH ONTUMHU3AIMOHEH Mojen. [IpoaykToBus
Habop e choOpazeH ¢ HOpMHUTE 3a OallaHCHUpaHO XpaHEHE Ha HaceleHueTo Ha PemyOnmka
boarapus. ChmmsaT € BaMuAM3UpaH Ype3 HU3MOJ3BAHETO HA KOPETAIMOHEH aHaIu3, C KOETO €
pelieHa 1 Tperarta IlaHupaHa KopeJaluoHHa 3aja4a OT AUCEPTAllMOHHUS TPY/I.

3. MBroTBeHOTO CEAMUYHO MEHIO 32 XpaHEHE Ha BOCHHOCIYKEIIIUTE B TIOJIEBH YCIIOBUS €
ChOOpPa3eHO C TEXHUTE HABHIIM U MOJIENl Ha XpaHEHE, KaKTO M C Pe3yJNTaTUTe OT U3CIIeBAHUATA
Ha €Hepropasxo/ia Ha BOGHHOCTYKEITUTE MPU TAXHATA MMOATOTOBKA B MOJIEBU YCIOBHUS.

4. OmpeneneHu ca BB3MOXHOCTUTE 3a M3TOTBSHE Ha MOJIeBa Jaxx0a B WHAMBUAYyaIHA
OTaKOBKa Ha MPUHIIMIA Ha TUOPUIM3AIUATA, KOSITO OM MOTJja Jja ce U3MoJi3Ba OT BrophxeHuTe
cwin Ha PenmybOnuka bbiarapus u mpu mojanomaraHe Ha HAcENEHUETO MPU KPHU3U OT HEBOCHEH
Xapaxrep.

Crnen M3JI0)KEHUETO HA TPUTE IVIaBH OT JUCEPTALMOHHUS TPYA ca GOpMHUPAHU CIEIHUTE
ObII U3BOIU U ITPEVIOKEHU A :

OO0um usBoau:

1. PazpaGorenata HOpMaTHBHa Yypeaba B HalMOHAJIEH W CBETOBEH Mamad 3a
nonoOpsiBaHe Ha XpaHEHETO Ha HaceleHuero, nmpenopbkute Ha C30 B Ta3zu cdepa, KakTo U
HaIMOHAJTHUTE (PU3MOJIOTMYHM HOPMH 32 XpaHEHETO Ha HaceleHueTo Ha PemyOnuka bbirapus
cienBa Ja ObJaT OCHOBAa 3a IMOCTHUraHe Ha 3APAaBOCIOBHO M aJleKBaTHO Ha MOTPEOHOCTHUTE
XpaHeHe Ha BOGHHOCHIYKeIuTe oT Bropwmxenute cunu Ha Pery6nuka beirapus.

2. Pa3BuTHETO Ha HOPMHUTE 3a XpaHeHe Ha BoeHHochyxkemure oT bA, HATO u u3BbH
alMaHca ca pe3yaTarT OT IIOCTOSIHHOTO TBPCEHE HAa ONTUMAJIHM HOPMHU 3a XpaHEHE Ha
BOCHHOCYXEIINUTE OT PeIMlia yYeHH U U3CIIeI0BATEIN B 00JIacTa Ha XPAHEHETO OT LIsUT CBAT.
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3. B Hacrodmms AucCepTallMOHEH TPyd € ,,aTaKyBaH® CBIIECTBYBAIMAT MOJEN Ha
XpaHeHe Ha BOCHHOCHYXelUTe OT bBA 1mpu TsAXHATAa NOATOTOBKAa B IIOJEBU YCJIOBHS.
Pesynrature oOT HampaBeHHTE aHAIM3UM M MPOYYBAHMs IOKa3BaT JAUCOANaHC MEXIy
HYTPUEHTHHUTE MOTPEOHOCTUTE HA BOCHHOCTYXKEIIUTE U TPEJOCTABEHUTE UM TaKHUBA.

4. Upe3 u3MOI3BaHETO HA KOPEJALMOHEH aHalIM3 € JI0Ka3aHa (YHKIMOHAJTHATAa BPb3Ka
MEX/y BEIMYUHUTE ,,6HEPronpHueM™, ,,eHepropasxon’ u ,,HyTpMEHTH U 4pe3 HU3MO0JI3BaHETO Ha
JIMHEEeH ONTHMHU3ALMOHEH MOJIEN € MOJeNUpaH OallaHCupaH XpaHHUTeJIeH Habop 3a XpaHeHe Ha
BOEHHOCHYXenuTe oT BA B mosieBu ycioBusi.

5. Pa3paboteHo e ceiMUYHO MEHIO, KOETO € OCHOBA 3a pa3paboTBaHE Ha MoJjeBa Jaxo0a,
KOSTO OM MOTJIa Jia ce M3IMO0JI3Ba 3a XPaHEHE Ha BOCHHOCIYKEIIUTE MPU U3IIBIHECHUE HA 3a/1a4u
no Tpute Mmucuu Ha BC Ha Pb.

pennoxenusi:

1. la ce HampaBu paslIUPeHO TMPOYYBAHE HA CHEPTHMHHUTE TOTPEOHOCTH Ha
BOCHHOCITYXXEIIUTE JKCHH, mopaau (GakTa, ye TEXHHAT SHEPropasxo/ ce pa3jiuvaBa 3HAYUTEITHO
OT BOCHHOCITYXEIIUTE MBKE.

2. HeobxonuMmo e na ce pa3paboTu MpoayKTOB HAOOp 3a XpaHEHE Ha BOCHHOCITY)KEIIUTE
KCEHH, aICKBATCH HAa TCXHUTC HOTp€6HOCTI/I.

3. Jla ce u3BBpPIIM MPOyYBAaHE HA EHEPTrUHHHUS CTAaTyC Ha BOEHHOCTYXKEIIUTE IPU
TAXHATA MOJATOTOBKA B HOpMaTHa y4eOHO-00iTHa cpefa B MyHKTOBETE 32 MOCTOSIHHA JTUCIIOKAIIUS
U Ja ce pa3paboTu MpOAYKTOB HAOOP 3a XpaHEHE MPH TaKUBa YCIOBUS.

4. 3a uenuTe Ha MOJArOTOBKATa HA BOCHHOCTYXKEIIUTE B MOJIEBU YCIOBHUS € HEOOXOIMMO
Ja ce u3paboTu mojieBa Aak0a B MHIMBUyaHa OMAKOBKA 32 XpaHEHE Ha CHILUTE MPU MOJIEBU
3aHATUA U yLIeHI/IFI.

3aki04yenue:

B Hacrosimmata pa3paboTka € HalpaBeHO 3a1bJIO0OYEHO MPOYYBAHE HA XPAaHEHETO Ha
BoeHHocHyxemure oT bA ot OcBoOoxxaeHuero Ha beiarapus 1o Hamu JHU U € MPOYYEHO
pa3BUTHETO HAa HOPMaTHBHATa ypeada IO JIMHUS Ha XpaHeHeTo B apMmusTa. HampaBeH e ananus
Ha CBLIECTBYBAIIUTE HOPMM 3a XPaHEHE HAa BOEHHOCIYXEIIWTE NpU TAXHATa MOJArOTOBKA B
pasnuuHM ycioBHs. PasrienaHm ca u3cieNBaHMATA M NPOYYBAHMATA B MHHAJIOTO 3a
ONTHMHU3MpPAHE XPAaHEHETO B apMuATa 3a IIOCTUraHe Ha OajJaHCHUpaHO U aJEKBATHO Ha
NOTPeOHOCTUTE XpaHEHe Ha BOGHHOCTYXeIuTe OT BA B pa3lnyHu yciaoBuUs, KOETO € U OOEKT Ha
u3cleiBaHe B HACTOSIIUA JUcepTalMoHeH Tpyad. [IpoydeHu ca u mocTHXEHHsITa B Ta3u 00yacT
Ha cbro3Hndyeckn apmMuu oT HATO u wu3BbH anuanca. HampaBeHo e o0oOmieHue Ha
CHILECTBYBAIIUTE METOAM 3a IPOYYBAHE Ha EHEPrUIlHUS pa3Xxoj] U EHEpPruiHus INpUEM Ha
YOBEIIKHUs OPraHU3bM U ca M30paHM HaN-MOAXOJAIIMTE 3a LETUTEe Ha HacTosIaTa pa3padoTka
IIpU MIPOYYBAHE €HEPrUilHUS MPUEM U €HEPrHilHMs pa3xoJ Ha BOCHHOCHyxxewuTe oT BA mpu
TAXHaTa MOATOTOBKA IIPU IOJIEBU JIarepu U yueHus. HanpaseH e aHain3 Ha IeHCTBAIIMTE HOPMHU
3a HYTPUEHTEH NpPUEM Ha HAIMOHAJIHO HUBO U OT nybOnukyBaHuTe oT C30. ChlocraBeHu ca
IPaHULUTE HA HEPUCKOB XPAHUTENIEH IIPUEM C IIPEIOCTABEHUTE MUKPO- U MAKPOHYTPUEHTH Ha
y4acTBalIUTE TPYNU OT BOCHHOCITY)KELU B NMPOYYBAHUATA B HACTOSIIUS AMCEPTAILIMOHEH TPYA.
HanpaBenu ca n3cienBaHus Ha €HEPropa3xo/Ja Ha BOEHHOCIYKELIN MIPH TAXHATa MOJArOTOBKA B
IUTAHUHCKO-TOPUCTa MECTHOCT, NMPHU MOJIEBU 3MMHM JIareépu U MpPH KOMIUIEKCHU-TaKTHUYECKU
yuenus. HampaBeHu ca 3aqpi004eHM aHAJIM3M B Ta3M HACOKa M ca HAlpaBeHU ChOTBETHHUTE
U3BOJU. ,,ATaKyBaH € HACTOSALIUAT MOJEN 3a XpaHEHE Ha BOEHHOCTYXKEIIMTE NpU TIXHATa
MOJITOTOBKA MPH TOJIEBU JIarepu U yYSHHs U € pa3padoTeH HOB MPOAYKTOB HAOOp 3a XpaHEeHe Ha
CHIIUTE B TIOJIEBU YCIOBHS, KOWTO € aJleKBaTeH Ha TEXHHUTE MOTPEOHOCTH OT MHUKpO- U
MaKpOHYTPUEHTH W HE BIIMsE Ha TSAXHOTO 3[paBe B OTpHUIaTeleH Xapakrep. lopu obpaTHO —
CbOOpa3eH € C HYKJIUTE Ha YOBELIKHsI OpraHU3bM OT €XKEIHEBEH NpHEeM Ha MaKpOEIEeMEHTH,
BUTaMUHU M MHMHEpPAIM B CHOTBETHUTE BB3PACTOBU Ipynu. M3mona3BaHM ca MaTeMaTHUYECKU
MOJIETIH 32 YCTaHOBSIBaHE (YHKIIMOHATHUTE 3aBUCMOCTH MEX]ly €HEPropa3xo, EHepronprueM u
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HYTPHUEHTH, KaKTO M 3a MOJEIUpaHe Ha HOBUS XpaHUTeJeH Habop. HampaBeHn ca MHOXECTBO
ONMUTH C W3MOJ3BAHETO Ha EJIEeMEHTHTE Ha TNpPOrpaMHUsi NpoAykT Microsoft exel mpu
MO/JICJIMPAHETO Ha MPOIYKTOBUS HA0Op M ONpeNeNsHE Ha Kopejalusra MEXAY H3ClIeABaHUTE
BeJIMYUHU. MI3rOTBEHO € CEIMHYHO MEHIO 332 XpaHEHE Ha BOCHHOCIYKCIHU IIPU paslojlaraHe B
II0JIEBH YCIIOBHSI UP€3 U3IIOJI3BAHETO HA MOJIEIIUPAHUs XpAHUTENIEH Ha0op, ChOOpa3eHo ¢ MoJena
Ha XpaHEHE U NPEAIIOYUTAHUATA HA U3CIIEABAaHUTE TPy BOCHHOCIYKeIX. Pasriienanu ca cbio
Taka U BB3MOKHOCTUTE 3a M3pabOTBaHE Ha IoJyieBa Jak0a B MHIMBHJyaJlHa ONAKOBKa 4pe3
U3I0JI3BaHE Ha METO/1a Ha IMO(MIN3AIMATA 32 XPAaHEHE HA BOCHHOCTYKEIIU IIPH MOJICBH JIarepH
U y4EHUS U Bb3MOXKHOCTH 3a U3IIOJI3BAHE Ha ChIIATA IIPU U3IIBJIHEHUE HA 3a7ja4d 110 MUCHHTE Ha
BC na Pb. HampaBenu ca u3BOAM OT LSAJOCTHUTE PE3YITATH, IMOJYYEHH OT HU3BBPILICHUTE
Pa3IMYHU U3CIIEIBAHUSA U Ca OTIPABEHU NPEIIOKEHNS 32 ONTUMHU3UPAHE Ha yclyraTa XpaHeHe,
IIPEIOCTaBsiHA HAa BOEHHOCIYXeIuTe oT BA mpu TsAXHaTa NOArOTOBKA B Pa3jMYHU YCIOBUS U €
NOTBBpJIeHAa paboTHaTa XUmnore3a. 3a ObACIIM U3CIEABAHNS € U3BEIeHa YHUBEPCAIHA METOIUKA
3a IPOy4YBAaHE HAa CHEPIOIPHUEM U CHEPropasxoi, Ha BOCHHOCIYKCIIH, IIOCTABEHU B PA3IIMYHU
yCIOBMSI NIPU TsXHAaTa IOATOTOBKA, KOSATO OM MOJNOMOTHana ObJAEM NPOYYBAHUS Ha
M3CJIEI0BATENIM M YYCHH MMAI MHTEpeC B O0JIaCTTa HAa XpaHEHE Ha CHeNU(UYHH TPyNH OT
HACEJICHUETO, KAKBUTO €a BOCHHOCITYXeIUTe OT bA.

III. IPUHOCHU HA JTUCEPTALIMOHHUSA TPY [

1. HAYYHHU [TIPUHOCH

1. OGorareHa e TeopusiTa MO BBIPOCA 32 HOPMHUTE 3a XpaHEHE Ha BOCHHOCIYKEIIH U
OopraHm3aInusiITa Ha mporeca xpaneHe ot OcBOOOXKACHHETO Ha bbirapus 10 HAIM JHH, B apMUH
"Ha HATO u u3BBH anuagca.

2. Pa3meeHH Cca TCOPCTUYHHUTC ITIOCTAHOBKH CBBP3aHH C OIIPCACIIAHC Ha (I)I/ISI/IOJ'IOFI/I‘IHI/I
HOPpMH 3a XpaHCHC Ha HACCJIICHMWEC HAa HAITUOHAJIHO HUBO.

3. HOpﬂSBI/ITa € Teopu:ATa OT rjieiHa TOYKa Ha ChbIICCTBYBAIllM MECTOAU 3a U3CJIICABAHE HaA
CHEpropasxoa u CHEPrompueM Ha YOBCHIKHSA OPraHMU3bBM U ONPCACIAHEC Ha HaAN-TIOIXOISIIN 32
Ppa3jIniHU OCJIN U U3CJICABAHUS.

2. HAYYHOIIPUJIOKHU ITPUHOCH:

1. 3BeneHa e yHuBepcaHa METO/IMKA 32 ONpEeITHEe Ha CHepropasxo U eHeproupueM
Ha BOCHHOCITY’KEIIY, TOCTABEHU MPH Pa3IMYHU YCIOBHS.

2. MogenupaH e MpoAyKTOB HabOp 3a XpaHEHE Ha BOCHHOCIYXKEILU B MOJIEBU YCIOBUS,
OayaHCHpaH U a/IeKBaTeH Ha TEXHUTE MOTPEOHOCTH.

3. M3roTBeHO € CEeAMUYHO MEHIO 3a XPAaHEHE HAa BOSHHOCIYXEIIH B IOJIEBH YCIIOBHS,
KOETO MOXE Jla C€ M3I0JI3Ba IpU pa3paboTBaHE Ha MojeBa Jax0a B MHAWBUYaJIHA ONAKOBKA.
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I. GENERAL CHARACTERISTICS OF THE DISSERTATION

Actuality of the problem

The problem on the topic of the dissertation is caused by the contradiction between the
norms for the nutrition of the military personnel of the Armed Forces of the Republic of Bulgaria
and the observance of the scientifically based healthy nutrient intake, announced at the national
level with the physiological norms for the nutrition of the population, and at the international
level with the recommended healthy nutrient intake reception of the World Health Organization.

As a result, it is difficult to provide the military units with adequate nutrition, meeting the
actual needs of the servicemen when performing assigned tasks under different conditions.

The motives for choosing the title of the dissertation work and the direction of scientific
research are oriented to argumentation related to finding new and adapting the existing
approaches to improve the nutrition of military personnel, in particular nutrient intake, during the
preparation at the points for permanent deployment and training fields under different climatic
conditions. The choice of the topic is also determined by the minor changes over the past few
decades to the regulations regarding nutrition in the Armed Forces, in its part of standardizing of
rations for eligible persons, despite the periodic placement and examination in the scientific
space of separate issues related to the nutrition of military personnel and civil servants.

More specifically, the actuality of the issues and problems discussed in current dissertation
are the result of:

- the priorities of the Ministry of Health of the Republic of Bulgaria and the World Health
Organization related to healthy diets and the fight against non-infectious diseases related to
inadequate nutrition;

- the necessity to accurately determine financial resources for the maintenance of personnel
in the Ministry of Defense, including food, in conditions of a resource deficit in compliance with
the principles of effectiveness and efficiency;

- the role of feeding the military formations of the Bulgarian Armed Forces, as an
important factor in maintaining a high level of combat readiness for the performance of tasks
related to the missions of the Armed Forces of the Republic of Bulgaria.

- the dissertation is in fulfillment of Work Package 3.1. Equipment, Task 3.1.6. Research
on problems related to ensuring safe and complete nutrition of individuals with individual food
rations of lyophilized food for emergency nutrition, survival and individual food kit for a 30-day
period by the National Science Program "Security and Defense", adopted with RMS No. 731
from 21.10.2021 and according to Agreement No. D01-74/19.05.2022.

The working hypothesis of the research is that by studying the correlation between energy
intake and nutrients during the training of military personnel of the Armed Forces of the
Republic of Bulgaria, the need for a new composition of a food set for a ration will be proven,
which will be developed by means of linear optimization, and its composition will be verified by
correlation analysis. Based on the new food set, a sample ration will be developed that will be
suitable for lyophilisation.

The purpose of the dissertation is to research and analyse the normative base defining the
norms for nutrition in the Armed Forces of the Republic of Bulgaria from the establishment of
the Third Bulgarian State to the present days, the national and international specialized
normative documents on nutrition for different groups of the population, as well as the
experience of foreign armies, to conduct a study of the energy expenditure and energy intake of
nutrients by servicemen during various activities of their training and to examine the correlation
between the values, and on this basis to model an adequate food set and propose a suitable menu
option for creating a ration from lyophilized foods.



Basic tasks

- Research and analysis of the state and problems related to the provision of food service to
military personnel during their training, as well as the provision of this service in foreign armed
forces.

- Study of the energy expenditure and energy intake of military personnel during their
training.

- Modelling of a new set of food products, adequate to the needs of micro and
macronutrients of servicemen, needed to ensure sufficient strength and energy when performing
tasks related to their preparation under different conditions.

The object of the scientific research is the provision of the food service through an
adequate food set, ensuring a high correlation between energy intake and nutrients of the Armed
Forces units during their training.

The subject of the research is the nutritional set providing a high correlation between
energy intake and nutrients of the formations of the Armed Forces during their training justified
by studies and analyses of the regulatory framework and its verification by mathematical means.

Achieving the goal and solving the tasks of the scientific research is through the used
scientific-research methods, grouped into the following two groups:

» theoretical methods: systemic, historical, economic, managerial and logistic approach;
interdisciplinary and analytical approach; statistical and economic methods; the toolkit of
economic analysis, system analysis and synthesis; comparison; concretization; summarys;
analogy and other methods and means known to socio-scientific knowledge;

» empirical methods: observation, measurement, experiment, forecasting, data processing
through mathematical-statistical methods, probability theory methods, correlation analysis, etc.

For greater concreteness and significance of the studies, they have been carried out under
certain permissible restrictions:

» the problematic is considered within the framework of the training of the cadets from
the National Military University, placed in different conditions, such as climate and venue,
which coincides with the training of military personnel from the military units;

» the provision of the “food” service in the conditions of training of servicemen is
examined from the point of view of compliance with national, international and alliance food
standards;

» individual nutritional needs for religious reasons, vegetarianism and others of a similar
nature are not taken into account;

» the development is primarily aimed at preserving the good solutions and achievements
in nutrition standards related to the offer of rational nutrition in the Bulgarian Armed Forces, the
search for opportunities to adopt national and union nutrition standards and good practices in this
direction;

» the sources used do not contain classified information.

I1. DISSERTATION WORK STRUCTURE

1. Dissertation work structure.

The development of the dissertation work is aimed at fulfilling the set research objective
and the research tasks arising from it. The analysis is focused on the object and subject of
research in accordance with the formulated research thesis and the set limitations. In this regard,
the dissertation work consists of an introduction, three chapters with corresponding conclusions
to them, general conclusions, inference, scientific contributions, glossary of used abbreviations,
list of used literature and list of annexes.

2. Synthesized presentation of the dissertation work.



CHAPTER ONE is entitled “Norms of Feeding the Servicemen of the Armed Forces
of the Republic of Bulgaria and NATO”, which examines the organization and feeding norms
of military personnel of the Bulgarian Armed Forces during the period from the Liberation of
Bulgaria to the present day, as well as the feeding norms of military personnel from foreign
armed forces. For this purpose, authentic sources from the State Military Historical Archive — V.
Tarnovo (SMHA) are examined.

The first article has name “Rules for the nutrition of the servicemen of the Bulgarian
Armed Forces after the Liberation of Bulgaria until the present days”, which describes the
organization and nutrition standards of the servicemen of the Bulgarian Armed Forces, and the
period is divided into four sub-periods:

1.1. Nutrition norms of the servicemen of the Bulgarian Armed Forces after the
Liberation of Bulgaria until the First World War. In this period, the provision of the troops in
terms of food and the orders issued to announce the due wages per man per day are described.
Characteristic of this period is the organization and implementation of experimental nutrition in
the 1st brigade, under the leadership of the army’s chief doctor and the participation of a team of
doctors and the brigade commander, and the introduction of the first nutrition bill. The purpose
and result of the experimental feeding and the reasons for the bill are described. The issue of
feeding the troops at the front is touched upon.

1.2. Food standards for the servicemen of the Bulgarian Armed Forces from the end
of the First World War to the end of the Second World War. The subsistence of the troops in
the post-war period and during the Second World War is described, examining the orders issued
to announce the rations for the subsistence of the army and the distribution of food from the daily
ration to all units.

1.3. Nutritional norms of the servicemen of the Bulgarian Armed Forces from the end
of the Second World War until the social-economic changes in 1989. In this period, the
development of the regulatory framework and measures to overcome the deficiencies in the
livelihood of the troops of the Bulgarian Army are described. The indicated period is
characterized by conducting a survey of the military personnel’s diet with concentrates, which is
described in detail, with information from authentic historical documents from the SMHA being
used for the description.

1.4. Nutritional norms for servicemen of the Bulgarian Armed Forces from 1989 till
nowadays. This sub-item describes the development of the food security legislation up to the
present day. All issued ministerial orders for the organization of meals in BAF are examined,
emphasizing the innovations in each newly issued order. This period is a turning point for the
organization of meals in the BAF, due to the fact that the tabular form of meals is no longer
effective.

The second article of the first chapter is “National physiological norms for nutrition of
the population of the Republic of Bulgaria and recommended nutritional intake of the
World Health Organization (WHO)”, which examines Ordinance No. 1 of January 22, 2018
for determining the physiological norms for nutrition of the population of the Republic of
Bulgaria. Physiological norms for nutrition are used in determining the national policy for
nutrition of the population, assessment of individual nutritional intake and the nutritional intake
of population groups, development of recommendations for healthy nutrition of individuals and
population groups, planning and control of organized nutrition of population groups and include:

1. Average energy needs — the estimated average values of energy food intake, minimizing
the risk of exceeding and/or underestimating the levels of energy intake, balancing the
corresponding energy expenditure of the individuals of the population group.

2. Recommended dietary intake of protein, carbohydrates, vitamins and minerals — an
average daily level of dietary intake that provides the need for a certain nutrient for almost all
(97.5%) healthy individuals in the individual groups, differentiated by age, sex and physiological



condition (pregnancy and breastfeeding). The recommended dietary intake is equal to the
“average nutrient requirements” for the group plus two standard deviations.

3. Adequate dietary intake of protein, common fat, fatty acids, common carbohydrates,
dietary fiber, vitamins, minerals and electrolytes, when a recommended dietary intake cannot be
determined — recommended average daily intake of nutrients, representing the level of their
average intake (median value) in a group of healthy individuals, determined on the basis of
scientific research, which is estimated to be adequate for all individuals in the group. It is used
when average nutrient requirements cannot be estimated and a recommended dietary intake can
be determined on this basis.

4. Adequate nutritional intake of water.

5. Upper Limits for Safe Dietary Intakes for Vitamins, Minerals and Electrolytes - is the
highest daily level of dietary intake that is not associated with an adverse health effect in nearly
all individuals in a relevant population group. If the intake is higher than this upper limits there is
an increased risk of adverse health effects.

6. Recommended intake intervals for protein, common fat, fatty acids, total carbohydrates
and dietary fiber — the values that are associated with a low risk of chronic diseases under the
condition of adequate intake of essential amino acids, essential fatty acids, vitamins and
minerals.

Energy requirements are defined as average energy requirements expressed in mega joule
(MJ) and kcal per day for population groups, differentiated by age, sex at reference height and
weight, assessed for different levels of physical activity and representing average daily
requirements over a period of at least one week.

The sub article “Recommended nutrient intake of the World Health Organization
(WHO)” describes the priorities and goals of the WHO in the fight against non-infectious
diseases, as a result of the incorrect intake of nutrients. Many countries rely on WHO and Food
and Agriculture Organization (FAO) of the United Nations) to establish and disseminate this
information, which they adopt as part of their national dietary guidelines. Others use it as the
basis for their standards. Some of the WHO recommendations are the following:

- getting less than 10% of total energy intake from free sugars, which equates to 50 g for
a healthy weight person consuming around 2000 calories per day, but ideally less than 5% of
total energy intake for additional health benefits;

- less than 30% of total energy intake from fat. Unsaturated fats (found in fish, avocados
and nuts, as well as in sunflower, soybean, canola and olive oils) are preferable to saturated fats
(in fatty meats, butter, palm and coconut oils, cream, cheese, ghee and pork fat) and trans fat of
all kinds, including industrially produced trans-fat (found in baked and fried foods, as well as
prepackaged snacks and foods such as frozen pizza, pies, cookies, crackers, waffles, and cooking
oil) ruminant, trans-fats (found in meat and milk foods from ruminants such as cows, sheep,
goats and camels). It is recommended that saturated fat intake be reduced to less than 10% of
total energy intake and trans-fat to less than 1% of total energy intake;

- most people consume too much sodium through salt (equivalent to consuming an
average of 9-12 g of salt per day) and not enough potassium (less than 3.5 g). High sodium
intake and insufficient potassium intake contribute to high blood pressure, which in turn
increases the risk of heart disease and stroke;

- carbohydrates are the main source of energy in the diet, providing more than 50 % of
energy for most people. Grains, tubers, roots and some fruits are rich in complex carbohydrates.

The third article in the first chapter is entitled “Nutrient Intakes of Soldiers of Foreign
Armed Forces”, which examines the nutrient and caloric intakes of the armies of the United
States, Russia, Great Britain, Poland, Canada, Italy, the Netherlands, and France. From the
countries mentioned and their operational combat rations described, we can conclude that the
provided energy intake of the servicemen of the different armies under the same conditions is
approximately the same around 3500-3600 kcal and the macronutrients provided as a percentage



of the total energy intake are within the limits of 50-60% for carbohydrates, 25-35% for fats and
10-15% for proteins.

The conclusions derived from chapter one are as follows:

1. The periodic amendment of the norms for the nutrition of the servicemen of the
Bulgarian Armed Forces is in search of a healthy and balanced diet for them, which satisfies
their needs in full and provides a good environment for the performance of the tasks related to
the combat training of the troops and when conducting operations in support of international
peace and security.

2. A regulatory framework has been developed on a global and national scale to improve
the nutrition of the population, through certain recommended norms, achieved through numerous
studies and investigations by scientists from all over the world.

3. The recommendations of the World Health Organization for nutrient intake and the
national physiological norms for feeding the population of the Republic of Bulgaria, as well as
the implementation of the national program for the prevention of non-infectious diseases, where
the Ministry of Defense is a collaborator, should be introduced in the Armed Forces of the
Republic Bulgaria to achieve healthy and adequate nutrition for military personnel.

4. The standards achieved for the nutrition of servicemen of the NATO and non-Alliance
armies are the result of studies by a number of scientists and researchers in the field of nutrition
and the constant search for solutions to preserve the health of servicemen by providing a healthy
range of food products that meet of the needs of energy intake and nutrients.

CHAPTER TWO is entitled “Research of Energy Expenditure and Energy Intake by
Servicemen”, in which the methods of researching energy expenditure and energy intake of the
human organism are discussed. In this chapter, a universal methodology for researching energy
expenditure and energy intake of military personnel placed in different conditions during their
training is presented.

The first article of this chapter is “Methods for the study of energy expenditure and
energy intake of the human organism”, in which the existing methods for the study of energy
expenditure and energy intake are discussed, divided into three sub articles:

1.1 Laboratory methods for energy consumption research:

Indirect calorimetry — it is a method of measuring basic metabolism, which is based on the
measurement of exhaled carbon dioxide and/or oxygen.

Direct calorimetry — the measurement of human energy expenditure depends on the
following principle: all the energy used by the body in doing either external work or internal
work (such as the movements of the heart and respiratory muscles, etc.), or in chemical synthesis
(such as the production of enzymes in digestive juices or of hormones in endocrine glands) or to
maintain ion gradients between fluids inside and outside tissue cells, is eventually broken down
into heat.

Dilution methods using stable isotopes — in them, doubly labeled water is introduced into
the body, which is used to determine the rate of carbon dioxide formation. The two stable
isotopes are eliminated from the body at different rates. From the difference in the rate of
elimination of the isotopes, which is monitored over several days, the rate of formation of carbon
dioxide can be determined. The energy consumption can then be calculated from it, knowing the
amount of energy that is released during the formation of 1 liter of carbon dioxide as a result of
oxidation processes. The dilution method using stable isotopes is the only way to determine
energy expenditure over a longer period of time with a free and full lifestyle of the individual.
This method is used for long-term energy expenditure measurement, usually 7-21 days.

Heart rate measurement — an indirect assessment of energy expenditure or simply general
physical activity can also be attempted by recording heart rate. In each individual, there is a
relationship between heart rate and oxygen consumption, and this relationship is the basis for
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monitoring physical activity by recording heart rate over extended periods of time. However, it is
well known that the relationship between heart rate and energy expenditure will vary from
individual to individual, depending on the type of physical activity undertaken.

Food Energy Metering Method — food energy metering method has two forms. The first is
based on a laboratory analysis of the nutritional value of the ingested food and the undigested
part of the food. The second variety is based on calculating the energy value of food intake and
weight control over a certain period of time. If the weight of the studied individual does not
change, there is equality between the energy expenditure and the caloric value of the food intake.
When this ratio is violated, the weight increases or decreases. When calculating energy
expenditure, the dependence is used that the increase of 1 kilogram of fat tissue is the result of
the intake of 6750 kcal. This is a classic, gold standard approach to calculating total energy
expenditure is the intake-balance method, where total energy expenditure is calculated from food
intake and changes in body composition.

1.2 Estimated methods for measuring energy consumption:

Calculation methods are based on basic metabolism and physical activity coefficients. In
these methods, the basic exchange is separately determined using formulas based on coefficients,
sex, weight, age and height. The sum of the obtained values gives the magnitude of the cost of
basic metabolism. To the expenditure for basic metabolism is added the expenditure of energy
for digesting food and the expenditure of energy for physical exertion during the active parts of
the day.

To determine the energy expenditure for physical exertion, a coefficient for physical
activity is used, which is a ratio of the energy expenditure for the performance of a certain type
of activity to the value of the basic exchange per unit of time. It shows how many times the
body’s energy expenditure for a certain activity exceeds the value of the basic exchange. The
amount of energy expenditure for physical exercise is determined as a product of the amount of
expenditure for basic metabolism and the coefficient for physical activity.

The most significant share of the total energy expenditure is allocated to the energy spent
to maintain the basic metabolism (BMR-Basal Metabolic Rate). It is a measure of the energy
required to carry out basic life processes such as the functioning of organs and the course of
biochemical reactions.

The first formulas for calculating BMR depending on weight, sex, age and height are
known as the ,,Harris-Benedict formula*:

Men: BMR = 66,473 + (13,7516 x weight in kg) + (5,0033 x height in cm) — (6,7550 x age
in years)

Women: BMR = 655,095 + (9,5634 x weight in kg) + (1,8496 x height in cm) — (4,330 x
age in years)

Alan M. Rosa and Harry M. Shizgal updated the Harris-Benedict formula based on new
data, changing the coefficients embedded in it:

Men: BMR = 88,362 + (13,397 x weight in kg) + (4,799 x height in cm) — (5,677 x age in
years)

Women: BMR = 447,593 + (9,247 x weight in kg) + (3,098 x height in cm) — (4,330 x age
in years)

This formula gives more accurate results and it is the best means of calculating BMR until
1990, when a team led by M. Miffin and S. St. Jours published a new study in which they
developed a different formula known as the ,,Miffin-St. Jours formula*:

Men: BMR = (10 x weight in kg) + (6,25 x height in cm) — (5 x age in years) + 5

Women: BMR = (10 x weight in kg) + (6,25 x height in cm) — (5 x age in years) — 161

In it, the coefficients for weight, height and age in men and women are the same, and the
difference in metabolism between the sexes is expressed in one common coefficient.

Table-timekeeping method — with the table-timekeeping method, the time spent on a given
activity is accurately reported. The data obtained with the help of energy expenditure tables for
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different types of activities allow to determine the daily energy expenditure of the individual.
Initially, the expenditure of time devoted to the daily activities of a given individual is measured
by fixing their duration. A disadvantage of this method is the difficulty of predicting all activities
throughout the day, and therefore the researchers believe that the mistake of this method is up to
15%. The advantage of the method is its general availability and simplicity.

1.3. Methods for measuring dietary intake

Methods for measuring dietary intake can be classified into two main categories:
retrospective — for describing dietary intake from the recent or more distant past, and prospective
methods — for current dietary consumption. These two categories are divided into different
subcategories, and the type of information obtained from individual studies differs depending on
the particular method chosen by the researcher. Each of the methods for measuring dietary intake
has strengths and weaknesses, and the choice of one or another method should be a function
mainly of the specific goals of the researcher, as well as the possibilities of application of the
respective method.

The method of 24-hour (daily) food reproduction is the determination of the amount of
food products and meals actually consumed by means of a survey (interview), when the
respondent tells from memory what he ate during the day preceding the day of the study. As a
result of the survey, information is obtained about the time of the meal, the place of preparation
and consumption of food, a description of the nature of the meal and the product, the methods of
its preparation and the quantity of the product or the meal. The data obtained are entered into a
special questionnaire and then subjected to statistical processing to obtain data on energy and
nutrient consumption.

Method for weighing the food consumed — the method consists in directly weighing
dishes and products before use and after eating, the remains are weighed and the amount of each
food and product consumed is recorded. The method of recording and reporting the weighed
food is the most accurate of all methods and is used as the “gold” standard for calibrating and
establishing the reliability of other methods. The application of this method requires a high
responsibility from the subject, since all the work of weighing and recording is done by him/her.
A three-day record of weighed food is sufficient, and days should be chosen for seasonal and
individual dietary variations.

Menu Record — the simplest form of dietary record is the menu. This type of record only
records the types of food eaten and the frequency with which they are eaten, but not the amounts
eaten. Because it requires relatively little input from the respondent, it is possible for such a
record to be kept for a longer period of time than one that requires quantities to be measured and
calculated. Menu entries are mainly useful for determining patterns of food intake over time and
for assessing compliance with dietary advice. Their main disadvantage is that it is not possible to
use them to obtain an estimate of nutrient intake without additional information on portion size.

Food frequency questionnaires — the food frequency questionnaire (FFQ) is first
developed by Wiehl in 1960. It is now used routinely when financial resources and time are
limited and is suitable for very large population groups. It is the food intake measurement tool
most commonly used in epidemiological studies. In its original design, the questionnaire is used
to classify or rank dietary items into four or five consumption categories in order to distinguish
between consumers and non-consumers of certain foods and to test for association with disease.
Different variants of the FFQ have been developed, such as those that use qualitative estimates
of food frequency or those that provide semiquantitative estimates of habitual diet. The
questionnaire consists of a checklist with a number of individual food items and different levels
of food aggregation. The number of food items can be up to 190 or more or, in the abbreviated
formats, fewer than 22 items. Questionnaires are administered by trained or lay staff in face-to-
face interviews or by telephone, but can also be self-administered through postal surveys.
Optically scannable questionnaires simplify and facilitate the translation of information into
computer-ready data.



Diet history — the diet history method is originally designed to assess people’s usual intake
and pattern of eating over a relatively long period of time and involves three elements: a detailed
interview about usual eating patterns (which sometimes includes a 24-hour recall), a list of foods
with a request for quantity and frequency usually consumed and a 3-day food record. The
detailed interview is the central feature of the dietary history, with the food frequency list and 3-
day food record serving as interview cross-checks.

The second article of the second chapter is “Methodology for conducting a study of
energy expenditure and energy intake of military personnel”. Depending on the purpose of
the study, time costs can be studied by individual elements or a group of elements, or as a whole,
globally. The accuracy of the obtained results depends, first of all, on the correct selection of the
method with the help of which the task should be solved and the intended goal achieved.

Methods of direct study of time costs can be grouped into:

- methods of studying a part of the given activity or an element of a certain educational
function;

- methods of studying the set of time costs.

To the methods intended for the study of a part of the given activity or an element of a
certain function, one can refer to the timing, cinematography, oscillography, etc., and to the
methods of studying the set of time costs within the framework, one can refer to the photo of
time and photo timing.

The methods of direct study of time costs are characterized by detail, accuracy of results,
relatively high labour intensity, both in their practical application and in the processing and
analysis of the obtained results, and by a relatively limited scope of contractors whose time costs
can undergo simultaneous study by a single observer.

Through the method of indirect study of time costs, the so-called method of random
momentary observations does not establish the duration of the operations, but only establishes
their repeatability. The observations made through it are not so labour intensive and a large
number of workers and machines can be observed. The method of momentary observations is
statistical. By mathematically and statically fixing a certain number of elements of the overall
activity, it is possible to determine with great accuracy the cost of working time by individual
groups. The results can only be accepted as true when a sufficient number of observations have
been made.

From the review of the methods of studying the time expenditure and the specifics of the
educational process, it is necessary to conclude that the most suitable method for application in
studying the daily time expenditure is the timekeeping method.

Timekeeping is one of the main methods of studying the cost of time, which is used in
practice when studying the duration of the shortest-lasting elements of individual activities.

The essence of timekeeping method as a method of studying time costs is reduced to
establishing, recording and processing their duration with a view to determining their objectively
necessary amount under given conditions.

Depending on whether the subject of timekeeping are the short-term and most frequently
repeated elements of the operation, work or function performed by one or several people, we
distinguish between individual and group timekeeping.

Studying the costs of working time by means of timekeeping goes through several main
stages:

- preparation for performing the timekeeping observation;

- carrying out the monitoring itself;

- processing of the obtained results;

- analysis and summarization of the monitoring results.

Preparation for timing involves a very wide range of issues that must be resolved in
advance in order to obtain reliable results. Such questions as are usually referred to here:
selection of the object of observation; familiarization with the organization of the activity;
breaking down the entire activity into separate actions or groups of actions; determination of the
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moment of performance of the timing observation; determining the duration of the observation or
the number of measurements to be carried out, etc.

After the specified preparatory works are completed, the observer proceeds to the
immediate timing observation.

Carrying out timekeeping is the process of directly observing a certain activity or group of
activities in time, establishing with the help of a stopwatch their duration and recording it in the
observed sheet or in the card for timekeeping.

Depending on the way in which the time for the observed elements is calculated, two
methods of timing observation can be distinguished:

- real-time monitoring or continuous monitoring;

- single reporting of the duration of individual elements or selective monitoring.

Current time observation (continuous observation) is expressed in the fact that the
observer, in accordance with the fixation points of the individual activities included in the
research program, consistently counts their duration on the scale of the continuously moving
stopwatch and applies it to the observation sheet.

When the individual time activities included in the monitoring program have a shorter
duration that does not allow to be measured by current time, the observer counts the duration of
each of them independently, i.e. makes a selective observation. The essence of this method is
that when the fixation point of the given element occurs, the observer starts the stopwatch and
stops its operation when the next fixation point occurs. After counting and recording the time in
the timing sheet, the observer starts the stopwatch again - when the next fixing point occurs, etc.
In this method of observation, the observer can cover the elements of the operational time
included in the program during one (first, third).

In the current dissertation work, timing is used by personally measuring the duration of the
activities by the researcher (group timing is used in the research) and timing which is completed
by the researched military personnel (cadets). Data processing is carried out using Microsoft
office tools. The following methods can be used for the study of energy consumption:

-Record of food received as a quantity of food products by the serviceman for a certain
period. The main energy supplier are proteins, fats and carbohydrates (macronutrients). In order
to determine the energy intake as kilocalories, the amount of macronutrients received by the
military serviceman under study must be determined. This can be designated by the
macronutrient content of the food intake. The content of macronutrients can be obtained from the
manufacturer or from “Tables for the composition of Bulgarian food products”. The tools of the
Microsoft Excel software product are used to summarize this data.

- Use of the prepared weekly menu for feeding the servicemen during their training. Data
processing is the same as described above.

The third article of the second chapter is entitled: “Research on energy expenditure and
nutrient intake by military personnel of the Armed Forces of the Republic of Bulgaria”, in
which research is carried out on energy expenditure, energy intake, intake of micro- and macro-
nutrients and energy status of servicem during their training in field conditions, during tactical
exercises in mountainous and forested areas and during complex tactical exercises.

In order to establish whether the military personnel of the Armed Forces of the Republic of
Bulgaria receive a sufficiently adequate nutritional intake that meets their needs under different
conditions of their training, it is necessary to determine their nutritional status. Determining
nutritional status can be accomplished after determining the energy expenditure and energy
intake of service members (energy status).

Determining these values will show whether the food, or the nutritional intake of the
military personnel, satisfies their nutritional needs and to what extent a healthy nutritional intake
has been achieved.

The studies will provide an answer to the question of whether nutrition, as an important
factor in maintaining the health of military personnel, satisfies their needs in the performance of
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their tasks in the training and combat activity and contributes to their good physical and mental
condition.

3.1 Study of the energy status of military personnel during field training in winter
conditions

3.1.1 Study of energy expenditure

In the present study, the method of individual tabular timekeeping is applied, in which the
time spent on an activity is accurately recorded. Using energy expenditure tables and calculating
BMR allow the daily energy expenditure of military personnel to be determined.

The research is conducted among cadets from the Vasil Levski National Military
University, from Reconnaissance specialization, second year of education, using the method of
individual table timing. The research period covers the time from December 17 — December 21,
2018. The studied population consists of 16 /sixteen/ trainees, of which 11 /eleven/ men and 5
/five/ women. The average age of the trainees is as follows: for men 21 years; for women 20
years. The average weight of men is 78 kg, and of women 62 kg. The average height of men is
173 cm, and of women 166 cm.

The cadets were placed in winter field conditions of the area with average measured
temperatures for the period of the study of -2 © C. For the purpose of the study, an individual
table timing was developed for each trainee based on the distribution of time for conducting the
field training and the specifics of the performed activities such as: equipping a camp, organizing
security, being on duty, night classes in the area, moving through rough terrain with equipment
and others. Before the start of the field training and after its end, the weight of the cadets was
measured with and without equipment. An electronic scale with an accuracy of 0.1 kg is used.
The average weight of the trainees’ equipment is 15 kilograms. Mainly, the equipment of the
trainees includes weapons and equipment by table of organization, means of personal protection,
bedding, water and food, personal belongings. Prior to the start of the research, preliminary
training was conducted with the participating cadets regarding the specifics of filling in the
individual table timing. The types of workloads related to the training of the cadets were taken
into account by measuring their duration in minutes. Based on the results of the five-day
reporting of the described types of physical and mental activity, the duration of each of them was
determined for each student. Using the method of indirect calorimetry, the energy expenditure
per unit of time (kcal/min) has been determined. Minute resting energy expenditure was
determined from World Health Organization data based on gender, age and weight. The value of
energy expenditure for one minute was multiplied by the duration of the specific physical
activity during the day. The results obtained reflect the individual daily energy expenditure spent
on each type of physical or mental activity. The obtained daily energy expenditure for the
individual activities were summed up to obtain the total value of the energy expenditure of each
cadet during one day. To obtain the average value of the total daily energy expenditure, the
corresponding individual values for men and women were summed and divided by the number
of cadets studied.

After the actual processing of the research data, the following results are obtained:

- for male trainees — the lowest average energy consumption during the researched period —
3600 kcal; highest average energy expenditure during the period — 4070 kcal. Average energy
consumption for the period — 3887 kcal.

- among female trainees — the lowest average energy consumption during the studied
period — 2477 kcal.; highest average energy expenditure during the period — 2749 kcal. Average
energy consumption for the period — 2653 kcal.

From the obtained results it is evident that female cadets expend less energy than male
cadets.

In individual cadets, there is an increase in energy consumption to 6100 kcal per day for
men and 3343 kcal in women. This is generated by the fact that during some of the days of
training, cadets are placed under conditions of very little time to rest (sleep) and great intensity
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of the area. In addition, some of the trainees been moved in the crossed area for a long time,
carrying their full equipment. In days with less intensive activities, a minimum consumption of
2500 kcal in men and 2300 kcal in women is observed. The levels of physical activity (LPA) of
cadets in winter fields training compared to the physiological norms for the nutrition of the
population in Bulgaria reach the highest level.

3.1.2 Study Macronutrients Intale:

Macronutrients are nutrients that are necessary to maintain important functions by the
human body. These include proteins, fats and carbohydrates.

The cadets for the period of field training are given food products, some of which are:
pork meat, chicken leg, sausages, flat sausage, spray salami, cheese, yellow cheese, cow butter,
bread “Dobrudzha”, yogurt, eggs, beans, cabbage fresh, oranges, bananas, apples, waffles,
croissant, various types of canned food, vegetables, spices and more.

Information on the content of the macronutrients in the foods used is the taking of tables
for the composition of Bulgarian foodstuffs, and for such food products for which there is no
information in the source cited above, the data are taken from the manufacturer. The tools of the
Microsoft Office software have been used to process the data from this study.

After the data processing, the following results are obtained:

- for the period of the training of the cadets, food was provided daily with the following
average content of macronutrients — proteins - 242 grams, fats - 246 grams and carbohydrates -
647 grams;

Food products that are allocated daily for the food of cadets with relatively largest weight
are the following — bread — 750 grams, meat — from 300 to 500 grams, potatoes — from 350 to
600 grams, cabbage — 400 grams.

For the period studied, the macronutrients provided the cadets through the adopted food on
average the following energy — proteins — 990 kcal, fat — 2277 kcal, carbohydrates — 2651 kcal.

The largest carriers of food from food daily for the food of the trainees are — bread — 1875
kcal, meat — approximately 600 kcal, potatoes — approximately 460 kcal.

After comparing the results obtained for the intake of macronutrients from the cadets for
the study period with the recommended intervals for the intake of common protein, common
fats, fatty acids and total carbohydrates as a relative share of the energy value of the food (E %)
of Ordinance No. 1 of January 22 January 2018 for the physiological norms for the nutrition of
the population, the following is obtained: the total protein of the cadet food provided is 16.7 % of
the energy value, the fats are 38.5 % and the carbohydrates are 44.8 %.

From these results, it is evident that the intake of the macronutrients is significantly
responsible for the physiological norms for the nutrition of the population in Bulgaria.

In the percentage ratio, the macronutrients meet the physiological norms for the nutrition
of the population, but when compared to grams intake, things are as follows:

- for proteins — the recommended daily intake in men is 81.4 to 162.8, and for women it is
63.7 to 127.4. The amount of cadets provided is 242 grams.

- for fats — the recommended norms in grams are 72 to 126 for men and 56.2 to 98.3 for
women. The quantity provided is 246 grams;

- for carbohydrates — the recommended intake in grams is from 367.5 to 490 for men and
from 286.7 to 382.2 for women. The amount provided to the trainees is 647 grams.

From the results thus obtained, it can be concluded that the nutrition of cadets in the field,
in particular the intake of macronutrients, is in an exceptional imbalance under the population
nutrition norms in Bulgaria. In this situation, it is advisable to develop new norms for the
nutrition of cadets in field winter conditions adequate for needs.

3.1.3 Study intake of micronutrients (vitamins):

Vital for maintaining the human body in a state of good health is the daily intake of
different types of vitamins, which should not be excessive or in insufficient doses. The purpose
of this study is to determine the daily intake of fat -soluble vitamins from the Vasil Levski NMU
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in field classes and their comparison with the recommended/adequate nutritional intake from the
national nutrition norms of the population in Bulgaria.

Vitamin content information in the foods used is the manufacturer’s take. The tools of the
Microsoft Office software have been used to process the data from this study.

After processing the data, the following results are summirized:

Vitamin E — average daily intake for the studied period — 54.04 mg.

Vitamin K — average daily intake for the studied period — 9.22 mg.

Vitamin B1 / Thiamine / —average daily intake for the study period — 3.67 mg.

Vitamin B2 / Riboflavin / —average daily intake for the study period — 1.97 mg.

Vitamin B3 / Niacin / — average daily intake for the study period — 37.5 mg.

Vitamin C —average daily intake for the study period — 281.5 mg.

From the results obtained, it is evident that the daily intake of vitamins E, K, B1 thiamine,
B2 riboflavin, B3 niacin and with exceed the significantly recommended/adequate daily
nutritional intake according to the norms for nutrition of the population in Bulgaria and in men
and in women cadets. Excessive prolonged intake of the above vitamins can lead to a worsening
of the health and physical condition of servicemen. For this purpose, it is necessary to develop
new cadets norm in the field conditions for both men and women, which is dictated by the
various daily needs of both sexes.

3.1.4 Study intake of micronutrients (minerals):

Minerals are sodium, potassium, calcium, magnesium, phosphorus, iron, zinc, copper,
iodine, selenium, fluorine. The study examines sodium, potassium, calcium, magnesium and
iron.

The information on the content of the micronutrients in the foods used is the taking of
tables for the composition of Bulgarian foodstuffs, and for such food products for which there is
no information in the source cited above, the data is taken from the manufacturer. The tools of
the Microsoft Office software have been used to process the data from this study. The main
objective of the study is to compare between the accepted minerals from the cadets and the
boundaries for non -riscopian nutritional intake from the national physiological norms for the
nutrition of the population in Bulgaria.

After the data processing, the following results areobtained:

Sodium: average daily intake for the study period — 5.2 g; highest daily intake — 5.5 g; the
lowest daily intake — 4.8g.

Potassium: average daily intake for the study period — 6.3 g; highest daily intake — 8.6 g;
the lowest daily intake — 4.6g.

Calcium: average daily intake for the study period — 1099 mg; highest daily intake — 1489
mg; the lowest daily intake — 910 mg.

Magnesium: average daily intake for the study period — 685 mg; highest daily intake —
829 mg; the lowest daily intake — 508 mg.

Iron: average daily intake for the study period — 32 mg; highest daily intake — 42 mg; the
lowest daily intake — 20 mg.

From the results thus obtained, it can be concluded that the nutrition of cadets in the field
conditions, in particular the intake of micronutrients (minerals), exceeds the upper limit of non-
riscopian nutritional intake in accordance with the norms for the nutrition of the population in
Bulgaria, with the exception of calcium, for which a nutritional balance has been achieved in
some days. The intake of minerals exceeding the upper limit of non-riscopian nutrition in the
long run can lead to a significant deterioration of the health of the servicemen, in particular the
cadets from the Vasil Levski National Military University and lead to a number of diseases of
the body. In this situation, it is advisable to develop new norms for the nutrition of cadets in field
winter conditions, which are within the limits of non-riscopian nutritional intake.
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3.1.5 Study energy status:

The determination of energy status is carried out through the study of two aspects: the
daily energy consumption and the daily energy intake of the studied group. The determination
and comparison of these two components can be used to achieve a more balanced nutrition of
cadets from Vasil Levski NMU and maintaining them in good physical health when conducting
training in winter field conditions.

The results of the studies in both directions (energy consumption and energy intake) are as
follows:

- in men trainees — the lowest average energy consumption during the study period — 3600
kcal; highest average energy consumption in the period — 4070 kcal; average energy
consumption for the period — 3887 kcal;

- in women trainees — the lowest average energy consumption during the study period —
2477 kcal.; highest average energy consumption in the period — 2749 kcal; average energy
consumption for the period — 2653 kcal.

- the daily energy accepts of the trainees is as follows: the lowest average energy — 5605
kcal; highest average energy receiving — 6180 kcal; medium energy for the period — 5902 kcal.

For individual cadets, the maximum energy consumption values is approximately 6100
kcal per day for men and 3343 kcal in women. The minimum calculated energy consumption for
the period for individual trainees is 2500 kcal in men and 2300 kcal in women.

Based on the above, it can be concluded that in winter fields, the energy consumption of
cadets rises significantly, respectively the necessary energy reception is higher.

The analysis of the energy intake and the energy consumption of the cadets of the Vasil
Levski NMU, placed in winter field conditions, is found to be an exceptional energy imbalance
that is observed especially in women cadets.

3.2 Study of the energy status of servicemen in tactical exercises in the mountain-
forest area.

The present study is done during the international tactical exercise “Rhodopes 2019”. The
training was held in the period September 17 — September 20, 2019 in the town of Smolyan, with
the participation of military personnel from the armed forces of Bulgaria, Romania, Poland,
Czech Republic, Austria and Slovenia — center for and exploration, construction and
improvement of NATO capabilities for waging a mountain war. The event is hosted by the 101st
Alpine Regiment of the Land Forces of the Republic of Bulgaria.

3.2.1 Energy Expenditure Study.

The study is carried out among 22 troops and cadets, participants in the tactical exercise,
which are divided into three groups.

The method of group table chronomerage is used to determine the energy consumption of
servicemen, since the designated groups are in the formations in which military personnel carry
out the same actions. The servicemen are placed in the mountain-forest area, at 1500 meters
above sea level and the average temperatures for the period are 4°C. The data is summarized for
two days because the real tactical actions took place on 18 and 19 September, 2020.

After processing the data and their summary, the following results are achieved:

1. The energy expenditure of the servicemen of the Ist group varies from 4321 kcal to
5011 kcal. The average energy expenditure is 4666 kcal.

2. The energy expenditure of the servicemen of the 2nd group varies from 2899 kcal to
3822 kcal. The average energy expenditure is 3360.5 kcal.

3. The energy expenditure of the servicemen of the 3rd group varies from 3280 kcal to
3618 kcal. The average energy expenditure is 3449 kcal.

The difference in the energy consumption values of the studied groups is due to the
different intensity and tasks of the military formations related to the design of the tactical
exercise. When comparing the average minimum and maximum data of the studied groups, the
following results are presented:

1. Minimum average energy expenditure of the groups — 3500 kcal.
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2. Maximum average energy expenditure of the groups — 4150.33 kcal.
3. Average values of energy expenditure of the groups — 3825.16 kcal.

3.2.2 Study of macronutrient intake:

After processing the data, the following results are available:

- during the training period, the cadets are provided daily food with the following average
macronutrient content — proteins 207 grams, fats 237 grams and carbohydrates 647 grams;

- for the study period, macronutrients provided the cadets with the following energy on
average — proteins 847 kcal., fats 2208 kcal., carbohydrates 2651 kcal.

After the comparison of the obtained results for intake of macronutrients by the cadets for
the study period with the recommended intervals for intake of common protein, total fat, fatty
acids and common carbohydrates as a relative share of the energy value of the food (E %) from
Ordinance No. 1 of January 22, 2018 for the physiological norms for feeding the population, the
following is obtained: the total protein from the food provided to the cadets is 14.9% of the
energy value, fats are 38.7%, and carbohydrates are 46.5%.

From the indicated results it is clear that the intake of macronutrients corresponds to a
significant extent to the physiological norms for nutrition of the population in Bulgaria.

In a percentage ratio, the macronutrients meet the physiological norms for feeding the
population, but when comparing them by intake in grams, the situation is as follows:

- for proteins — the recommended daily intake in grams for men is from 81.4 to 162.8, and
for women is from 63.7 to 127.4. The quantity provided to the cadets is 207 grams;

- for fats — the recommended norms in grams are from 72 to 126 for men and from 56.2 to
98.3 for women. The amount provided is 237 grams;

From the results thus obtained, an imbalance in the intake of macronutrients and the
nutritional norms of the population in Bulgaria is again observed.

3.2.3 Study of micronutrient intake (vitamins):

The results after processing are as follows:

Vitamin E — average daily intake for the study period —41.05 mg.

Vitamin K — average daily intake for the study period — 2.38 mg.

Vitamin B1 /Thiamine/ — average daily intake for the study period —2.77 mg.

Vitamin B2 /Riboflavin/ — average daily intake for the study period — 2.39 mg.

Vitamin B3 /Niacin/ — average daily intake for the study period — 30.18 mg.

Vitamin C — average daily intake for the study period — 157.40 mg.

Here again the intake of vitamins exceeds the recommended daily dietary intake

according to the nutritional norms of the population in Bulgaria for both male and female
military personnel.

3.2.4 Micronutrient (mineral) intake study.

After processing, the following results are achieved:

Sodium: average daily intake for the studied period —4.7 g;

Potassium: average daily intake for the studied period — 5.4 g;

Calcium: average daily intake for the studied period — 1330.69 mg;

Magnesium: average daily intake for the studied period — 594.11 mg;

Iron: average daily intake for the studied period — 28.07 mg;

Analyzing the obtained results, the imbalance in the intake of minerals with high limits of
safe dietary intake (HLSD]) is again a fact.

3.2.5. Energy status survey

During the period of the tactical exercise, the servicemen are provided with food according
to the supplements of the current nutrition regulation, which includes a basic plus supplements
required for various activities, such as exercises, aggravated energy consumption, etc. Based on
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the prepared menu-layout for the purposes of the exercise, the servicemen are provided with
macronutrients providing an average energy intake of 5921.11 kcal per day per person. Breakfast
provides an average energy intake per person of 1561.87 kcal, lunch provides an average of
2233.45 kcal, and dinner — 2125.6 kcal.

The biggest source of energy from the meals and food products provided to the servicemen
are mainly bread, coffee, cheese, sausage, chocolate, bananas, natural juice, cow butter, yellow
cheese, halva, pork.

In order to determine the energy status of military personnel, it is necessary to compare the
two quantities — energy expenditure and energy intake. After comparing the values, there is an
extreme imbalance between the energy received by the servicemen and their energy expenditure.
With the average values, a difference of 2095.95 kcal is obtained in favor of energy intake. Even
with the highest measured values of energy consumption, a difference of 910.11 kcal is obtained,
again in favor of energy intake.

From the results obtained for the energy status of military personnel during tactical
exercises in a mountainous- forested area, it is clear that their nutrition is extremely unbalanced
in relation to their needs. With long-term intake of such dietary norms, there is a risk to the
health of military personnel.

3.3 Study of the energy status of military personnel during complex tactical exercises.

The study is conducted among cadets from Vasil Levski NMU, specialized in “Motorized
Infantry and Tank Troops”, during their participation in a tactical exercise in summer conditions.
A total of 13 /thirteen/ cadets are examined, of which 11 /eleven/ men and 2 /two/ women. The
average age of the cadets is 20 /twenty/ years. The survey period is June 17 — June 21, 2019.

3.3.1 Study of energy expenditure.

In the present study, the method of individual tabular timing is again applied, in which the
time spent on an activity is accurately recorded.

After the actual processing of the research data, the following results are presented:

- for male trainees — average energy expenditure for the period — 4305 kcal.

- for female trainees — average energy expenditure for the period — 3460 kcal.

Complex tactical exercise is characterized by prolonged movement over rugged terrain
and significantly less time for rest (sleep). The cadets show the greatest energy expenditure when
moving over rough terrain with equipment and performing various tactical tasks in the area, as
well as during physical exertion during the construction of the field camps.

3.3.2 Study of macronutrient intake.

After processing the data, the following results are obtained:

- for the training period, the cadets are provided daily food with the following average
macronutrient content — proteins 203 grams, fats 188 grams and carbohydrates 637 grams;

- for the studied period, macronutrients provided the cadets with the following energy on
average — proteins 832 kcal., fats 1750 kcal., carbohydrates 2611 kcal.

The largest sources of energy from the food products provided daily for food to the
trainees are — bread 1775 kcal, meat — approximately 440 kcal, fish — approximately 308 kcal,
sausages — approximately 300 kcal.

After the comparison of the obtained results for intake of macronutrients by the cadets for
the study period with the recommended intervals for intake of total protein, total fat, fatty acids
and total carbohydrates as a relative share of the energy value of the food (E %) from Ordinance
No. 1 of January 22, 2018 for the physiological norms for feeding the population, the following
is obtained: the total protein from the food provided to the cadets is 16.02% of the energy value,
fats are 33.7%, and carbohydrates are 50.28%.

From the indicated results it is clear that the intake of macronutrients corresponds to a
significant extent to the physiological norms for nutrition of the population in Bulgaria.

In a percentage ratio, the macronutrients meet the physiological norms for feeding the
population, but when comparing them by intake in grams, the situation is as follows:
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- for proteins — the recommended daily intake in grams for men is from 81.4 to 162.8, and
for women is from 63.7 to 127.4. The quantity provided to the cadets is 203 grams;

- for fats — the recommended norms in grams are from 72 to 126 for men and from 56.2 to
98.3 for women. The amount provided is 188 grams;

- for carbohydrates — the recommended intake in grams is from 367.5 to 490 for men and
from 286.7 to 382.2 for women. The amount provided to the trainees is 637 grams.

From the results thus obtained, it can be concluded that the nutrition of the cadets during
tactical exercises, in particular the intake of macronutrients, is in an extreme imbalance
according to the norms for nutrition of the population in Bulgaria. In such a situation, it is
recommended to develop new norms for the nutrition of the cadets during tactical training
adequate to the needs.

3.3.3 Micronutrient (vitamin) intake study:

After processing, the following results are achieved:

Vitamin E — average daily intake for the study period — 52.6 mg.

Vitamin K — average daily intake for the study period — 2 .49 mg.

Vitamin B1 /Thiamine/ — average daily intake for the study period — 3.07 mg.

Vitamin B2 /Riboflavin/ — average daily intake for the study period — 2.33 mg.

Vitamin B3 /Niacin/ — average daily intake for the study period — 28.8 mg.

Vitamin C — average daily intake for the study period — 139.7 mg.

Again, an excess of the intake of vitamins over the recommended daily food intake
according to the nutritional norms of the population in Bulgaria is observed in both male and
female military personnel.

3.3.4 Micronutrient (mineral) intake study.

After processing, the following results are reached:

Sodium: average daily intake for the studied period —4.72 g;
Potassium: average daily intake for the studied period — 4.9 g;
Calcium: average daily intake for the studied period — 1215.5 mg;
Magnesium: average daily intake for the studied period — 531.38 mg;
Iron: average daily intake for the studied period — 29.3 mg;

Again, there is an imbalance in mineral intake with HLSDI.

3.3.5 Study the energy status.

During the period of the tactical exercise, the servicemen are provided with food according
to the supplements of the current nutrition regulation, which includes a basic supplement plus
supplements required for various activities, such as exercises, aggravated energy consumption,
etc.are provided with macronutrients providing an average energy intake of 5184.25 kcal per day
per person.

After comparing the values, an imbalance is obtained between the energy received by the
servicemen and their energy expenditure. The average values show a difference of nearly 900
kcal in favor of energy intake for men and about 1700 kcal for women.

From the results obtained for the energy status of the servicemen during complex tactical
exercises, it is again evident that the nutrition of the same is in imbalance with respect to their
needs. Here, too, it is necessary to offer a new set of food products to provide balance in the
nutrition of military personnel during complex tactical exercises.

The conclusions drawn from chapter two are as follows:

1. There are many methods for studying energy expenditure and energy intake of the
human organism, used by scientists and researchers from all over the world. Using this
experience in the field of researching the energy expenditure and energy intake of the human
organism, these values can be studied among the military personnel of the Bulgarian Armed
Forces to achieve a balanced diet.
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2. From the conducted studies, it can be concluded that the nutrition of the servicemen of
the Bulgarian Armed Forces is extremely imbalanced in relation to their needs, especially for
female servicemen. Under these circumstances, there is a risk to the health of the servicemen,
respectively maintaining a good condition for the performance of their assigned tasks during
their training.

3. A universal methodology for studying the energy expenditure and energy intake of
military personnel during their training has been developed. The use of this methodology in the
military units of the Bulgarian Armed Forces will contribute to improving the nutrition of the
servicemen and keeping them in good health.

4. After the analysis of the results of the study of the nutritional status of military personnel
placed under different conditions during their training, it is necessary to model a new nutritional
set to achieve nutrition adequate to the needs of micro and macro nutrients.

CHAPTER THREE is entitled “Investigation of the Correlation between Energy
Intake and Nutrients during the Training of Servicemen”, which contains three correlation
tasks solved, a new product set for feeding BAF military personnel during their training, and a
weekly menu developed, which makes it possible to prepare field ration in individual packaging
for feeding in field conditions.

The first article of this chapter “Possibilities of applying correlation analysis between
energy intake and nutrients in the training of military personnel” contains some theoretical
aspects of correlation analysis, described in a separate sub article and the solution of the planned
correlation tasks in the dissertation work:

1.2 Correlation analysis between energy intake and nutrients in the training of
military personnel:

In order to determine the correlation between the studied quantities, we will solve two
tasks. In the experiment, the tools of the software product Microsoft Exel - data - correlation are
used and the results are presented in a finished form.

Task 1:

Purpose: to determine the interaction between energy expenditure and energy intake of
military personnel during their training in field conditions.

The correlation between the following quantities in kilocalories is investigated:

- energy intake of servicemen during their training in field conditions — during complex
tactical exercises (CTE), tactical exercises in mountainous and forested areas (MFA) and field
exercises in winter conditions;

- energy expenditure of military men during their training in field conditions;

- energy expenditure of military women during their training in field conditions.

The values of the investigated quantities are the following:

Energy expenditure of men (kcal) — during field winter exercises — 3887, during tactical
exercises in MFA — 3825.26 and during complex tactical exercises — 4305;

Energy expenditure of women (kcal) — during winter field exercises — lowest studied
values — 2477, average measured — 2653, highest — 2749;

Average measured values at CTE — 3460;

Energy intake of men and women (kcal) — during field winter exercises — 5902, during
tactical exercises in MFA — 5921.11 and during complex tactical exercises — 5184.25;

Average energy consumption of men and women (kcal) — during field winter exercises
— 3270, during complex tactical exercises — 3905.

After summarizing the data, the following correlation results are achieved:

1. Correlation between men’s energy expenditure and men’s energy intake (Figure 1):
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Figure 1: Correlation between energy intake and energy expenditure — men
The result is a negative correlation between energy expenditure and energy intake in male
military personnel. Here we can conclude that the two indicators have a moderate to weak
inverse functional dependence.
2. Correlation between the values of energy expenditure in women and energy intake in
women (Figure 2):
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Figure 2: Correlation between energy intake and energy expenditure — women

The result is a significant inverse correlation between energy intake and energy
expenditure in female military personnel.

3. Correlation between energy intake and energy expenditure in men and women
(Figure 3):
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Figure 3: Correlation between energy intake and energy expenditure — men and women
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The obtained result shows a significant negative correlation between energy intake and
energy expenditure at average values for men and women. The two indicators of energy intake
and energy expenditure at average values for men and women are in a significant inverse
functional relationship.

The dependence between the quantities is summarized in table 1:

Table 1: Functional dependence between the investigated indicators

Indicator Correlation value Functional dependency

Energy.expendlture—energy 10.319435368 modergte to weak inverse
intake (men) functional dependence

Energy expenditure-energy
intake (women)

significant inverse

-0,663591301 functional dependence

Energy expenditure-energy
intake (men and women)

significant inverse

-0,578200174 functional dependance
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If we assume that the energy consumption is an independent indicator and denote it with X,
then the energy intake is a dependent quantity, which we mark with Y. With the obtained
correlation coefficient (R) with a negative sign, we can conclude that there is an inverse
relationship between X and Y, i.e. as X increases, Y decreases. With the thus obtained values of
R =-0.319435368, -0.578200174 and -0.663591301, a correlation dependence between X and Y
is observed, tending to 0, which is due to increasing values of X — the energy consumption
increases and approaches the energy intake, but the values of the indicators are still not close
enough. For the purpose of the analysis, we reduce the values of Y in the range from 3900 kcal
to 4100 kcal — we reduce the energy intake of military personnel in field conditions and bring it
as close as possible to energy expenditure. Again, we correlate the two quantities. The result is
0.917945733, which is a very large positive functional relationship between X and Y

Task 2:

Purpose: Research the dependence between energy intake and energy expenditure during
the stages of training of military personnel, which includes: training and combat activity, field
training, camps, survival, tactical and complex-tactical exercises.

A correlation has been made between the above-mentioned values, adding the values for
feeding according to the corresponding values for the respective stages of Regulation H-5 of
April 02, 2015.

For the indicator X, we determine the energy expenditure of military personnel during the
stages of preparation according to the regulation and the actual measurements in the dissertation,
and for Y we determine the energy intake according to the prepared weekly menus for the stages
of preparation (Figure 4). The value of the coefficient R is obtained — 0.375475459 — a moderate
functional dependence between X and Y.

KopenauwvoHHo none

Figure 4: Correlogram

Conclusion:

The correlation analysis carried out confirms the results of the conducted studies of the
energy status of military personnel in field conditions, training and exercises. The analysis
proves once again the fact that the food set provided to the servicemen who are placed in field
conditions during their training does not meet their needs. In order to obtain a high correlation
between energy intake and energy expenditure, it is necessary to develop a new product set that
provides military personnel, when training in field conditions, with kilocalories equal to or close
to those they expend.

The second article of the third chapter is called “Modelling an adequate food set for
military personnel, ensuring a high correlation between energy intake and nutrients”, in
which a survey is made about the preferences, eating habits and eating pattern of cadets from the
National Military University during their training in field conditions, a new food set for military
personnel during field training and exercises is modelled and a weekly menu based on the new
food set is prepared. The possibilities of preparing a field ration in individual packaging using
the prepared weekly menu are also considered.
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For the modelling of the food set, a questionnaire survey of the preferences, eating habits
and eating pattern of cadets from the “Reconnaissance” specialization, second year of education,
during their training in field conditions, is previously carried out. The survey contains twenty-
two questions and is summarized in subsection 2.1.1 of the dissertation.

The following conclusion is drawn from the study: Trainees in field conditions prefer a
variety of food, small in volume and weight, caloric and tasty. According to their requirements
and due to the fact of setting aside financial means for the purchase of additional food, it can also
be concluded that the food provided for the period of their training in field conditions does not
fully meet expectations and does not fully satisfy their needs.

Subsection 2.1.2 “Modelling food set in field studies and exercises” has the following
content.

The use of mathematical means to describe the proposed new food set for drawing up a
weekly menu for military personnel during their training in field training and exercises, allows us
to create an appropriate mathematical model.

For the new nutritional set, the aim is to select its best condition from among the possible
ones, taking into account previously formulated criteria. In this sense, by including an purpose
function in the model, it becomes possible to compare the individual states, choosing the best of
them.

The solution of the task is done by using the “Solver” application from the “Windows 10”
software product of Microsoft Corporation. For this purpose, all food products from the new
food set and the amount of macro and micronutrients contained in 100 grams of gross product of
them have been previously entered into the Microsoft Excel application.

After entering the constraints in the “Solver” application, a solution is obtained for the
amount of food products that satisfies the constraint conditions and the special requirements of
the task.

The modelled new product set contains seventy basic food products that provide an energy
intake of 3900 kcal. New food products have been added that provide micro and macro elements
of different importance. These food products provide important nutrients for the human body.

The modelled food products from the new product set are grouped into six groups: cereals
and potatoes, vegetables and fruits, milk and milk products, foods rich in protein, added fat and
sugar, honey and foods high in added sugar. The amount of these groups is shown in table 16 in
grams.

Table 2: Grouping of the product set

Groups Name of groups ngl:ltlllty’

1 Cereals and potatoes, including: 680
- bread 450
- flour (for pasta snacks, meals, desserts, etc.) 30
- rice 20
- macaroni and pasta products 60
- other cereals (wheat, corn, cereal-based snacks, starch, semolina, etc.) 20
- patoes 100

2 Vegetables and fruits
Fresh and canned vegetables, tea and herbs, including: 479
- fresh vegetables 285
- canned vegetables 185
- tea and herbs 9
Fresh fruits 605

3 Milk and milk products, including: 500
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- milk 450
- milk and milk products 50
4 Foods rich in protein
Meat and offal, meat products and fish, including: 255
- meat and offal 150
- meat products 45
- fish 60
Egsa 23
Bean foods and nuts, including: 50
- bean foods 35
- nuts 15
5 Added fat
Milk and vegetable fats, including: 40
- milk oils 5
- vegetable oils 35
6 Sugar, honey and foods high in added sugar, including: 95
- sugar an honey 80
- foods high in added sugar 15

In sub article 2.2 “Validation of the “new” product set through correlation analysis”
the third planned correlation task is also solved.
For the validation of the new product set, a correlation analysis is used, comparing the values of
upper limits of non-risky food intake from the physiological norms for nutrition of the
population of Bulgaria and the new product model. For this purpose, the content of the micro-
and macro-elements of the food products in the modelled product set (Y) are compared with the
values of HLSDI from the annexed tables of the regulation on physiological norms for nutrition
(X), which also solves the third planned correlation task of the current dissertation work. The
contents of proteins, fats, carbohydrates, vitamins and minerals are compared (Figure 5). Again
using Microsoft excel products, data-correlation yielded a correlation value (R) = 0.803467056.
The obtained value of the coefficient R shows a great functional dependence between X and Y,
for which we can conclude that the values of the micro- and macronutrients contained in the
modelled products approach to a very large extent the adequate nutritional intake from the
nutrition norms of the population in Bulgaria (Figure 6). When the values of Y are closer to the
values of X, then the value of the coefficient R is closer to 1, i.e. the correlation dependence
increases, respectively, the values of the micro- and macro-elements in the new model are as
close as possible to the values of the HLSDI of the nutrients from the physiological norms for
feeding the population.

Correlation pole

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

HLSDI- X

new model- Y

Figure 5: Correlogram
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Figure 6: Correlation between HLSDI and the new model

The following conclusion is drawn: The modelled new product set is balanced and meets
the needs of military personnel who are placed in field conditions during trainings and exercises.

Article three of the third chapter is “Preparation of field rations for feeding military
personnel during field training and exercises” and contains two sub-articles:

3.1 Preparing a weekly menu.

The developed product set from the dissertation work is used to prepare the weekly menu
for military personnel in field conditions. The weekly menu contains dishes for a three-time daily
diet (breakfast, lunch and dinner) for seven days.

The prepared weekly menu contains seven dishes and nomenclatures of food for seven
meals for breakfast, lunch and dinner of servicemen in field conditions for seven days. The entire
modelled new product set is used to create the menu. A recipe book for traditional Bulgarian
cuisine is taken into account for the composition of the dishes.

3.2 Possibilities for preparing a field ration based on the principle of lyophilization:

Lyophilization is one of the modern biotechnological methods of cryopreservation. The
essence of the process consists in removing the water substance from the solid matrix of
moisture-containing materials, by sublimation under vacuum conditions. Sublimation drying
combines two preservation methods — freezing and drying under vacuum, at temperatures not
exceeding the critical ones, i.e. those in which the micro- and macrostructure of the product is
disturbed. The freeze-drying process is known to include the following phases:

- Freezing the biomaterial to low temperatures;

- Primary drying (sublimation) in which the crystals of sublimate water under vacuum
conditions;

- Secondary drying (desorption), in which after separation of the ice residual moisture is
desorbed.

In the drying process, the material is in a frozen state, which is why its microstructure and
properties are preserved to the maximum extent.

The preparation of field rations based on the principle of lyophilization can be used to feed
military personnel during their activities on the three missions of the Armed Forces of the
Republic of Bulgaria, defined in the “Law of Defence and Armed Forces” of the Republic of
Bulgaria. At the time of the development of this dissertation, there is no developed field
(combat) ration in individual packaging for feeding the servicemen of the Bulgarian Armed
Forces in field conditions.

Example composition of a field ration in an individual package:

1. Packaging — flat, flexible, light and waterproof. Composition: polyethylene.

2. The contents of the package are in modules — separate polyethylene bags. All
components of the ration, including meals, are in separate packages.

3. Chemical heater for warming dishes — activates when in contact with water. It is used in
the hydration of dishes. The food is heated in approximately ten minutes. Type: flameless, self-
heating. Heating temperature: approximately 1800°C.

4. Main course: dehydrated to 2% water content.

5. Food warming bag (zipper bag).

6. Disposable tableware — fork, spoon and knife.
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7. Wet antibacterial wipe and napkin.

8. Bag for mixing and preparing drinks (coffee, tea, etc.)

9. Dragee gum — to normalize Ph.

10. Water purification tablet. Main chemical component — chlorine. Sufficient to purify
one liter of water.

The indicated sample field ration can be prepared for one meal or provide a full meal -
breakfast, lunch and dinner.

The following conclusions are drawn from the chapter tree:

1. The functional relationship between energy intake and energy expenditure has been
proven by using correlation analysis, and for this purpose two correlation tasks have been solved.

2. Modelled a “new” product set for feeding military personnel during their field training
using a linear optimization model. The product range complies with the norms for balanced
nutrition of the population of the Republic of Bulgaria. The same is validated through the use of
correlation analysis, which also solved the third planned correlation task of the dissertation work.

3. The prepared weekly menu for the servicemen’s meals in field conditions is consistent
with their habits and eating pattern, as well as with the results of studies of the energy
expenditure of the servicemen during their training in field conditions.

4. The possibilities for preparing a field ration in individual packaging based on the
principle of lyophilization, which could be used by the Armed Forces of the Republic of
Bulgaria and in assisting the population in non-military crises, have been determined.

After the exposition of the three chapters of the dissertation, the following GENERAL
CONCLUSIONS AND SUGGESTIONS are formed:

General conclusions:

1. The developed regulations on a national and global scale for improving the nutrition of
the population, the recommendations of the WHO in this area, as well as the national
physiological norms for the nutrition of the population of the Republic of Bulgaria should be the
basis for achieving a healthy and adequate nutrition of military personnel from the Armed Forces
of the Republic of Bulgaria.

2. The development of the norms for feeding servicemen from BAF, NATO and outside
the alliance are the result of the constant search for optimal norms for feeding military personnel
by a number of scientists and researchers in the field of nutrition from all over the world.

3. In the current dissertation work, the existing model of nutrition of BAF servicemen
during their training in field conditions is “attacked”. The results of the analyses and studies
show an imbalance between the nutritional needs of military personnel and those provided to
them.

4. Through the use of correlation analysis, the functional relationship between the
indicators of energy intake, energy expenditure and nutrients has been proven, and through the
use of a linear optimization model, a balanced nutritional set has been modelled for feeding the
military personnel of the BAF in field conditions.

5. A weekly menu is developed, which is the basis for the development of a field ration
that could be used to feed the servicemen when performing tasks on the three missions of the
Armed Forces of the Republic of Bulgaria.

Suggestions:

1. To conduct an extensive study of the energy needs of military women, due to the fact
that their energy expenditure differs significantly from that of military men.

2. It is necessary to develop a product set for the nutrition of military women, adequate to
their needs.
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3. To conduct a study of the energy status of servicemen during their training in a normal
training-combat environment at the points of permanent deployment and to develop a product set
for nutrition under such conditions.

4. For the purposes of training military personnel in field conditions, it is necessary to
prepare a field ration in individual packaging for feeding them during field training and
exercises.

Inference:

In the present work, an in-depth study of the nutrition of the military personnel of the BAF
from the Liberation of Bulgaria to the present day has been carried out, and the development of
the regulations related to nutrition in the army has been studied. An analysis has been made of
the existing norms for the nutrition of military personnel during their training in different
conditions. The researches and studies in the past on optimizing nutrition in the army to achieve
a balanced and adequate nutrition of the military personnel from BAF in different conditions,
which is also the subject of research in the current dissertation work, have been reviewed. The
achievements in this area of NATO and non-NATO allied armies are also studied. A summary of
the existing methods for studying the energy expenditure and energy intake of the human
organism is made and the most suitable for the purposes of the present study are selected for
studying the energy intake and energy expenditure of the BAF military personnel during their
training in field camps and exercises. An analysis is conducted of the current norms for nutrient
intake at the national level and those published by the WHO. The limits of safe dietary intake are
compared with the micro and macronutrients provided to the participating groups of military
personnel in the studies in this dissertation. Studies have been made of the energy expenditure of
military personnel during their training in a mountainous-forested area, during field winter
camps and during complex tactical exercises. In-depth analyzes have been made in this direction
and relevant conclusions have been drawn. “Attacked” is the current model for feeding military
personnel during their training in field camps and exercises, and a new product set has been
developed for feeding them in field conditions, which is adequate to their needs of micro and
macronutrients and does not affect their health in negative character. Even vice versa — it is
tailored to the needs of the human body for daily intake of macro elements, vitamins and
minerals in the respective age groups. Mathematical models are applied to establish the
functional dependencies between energy expenditure, energy intake and nutrients, as well as to
model the new food set. Numerous attempts have been made with the use of the elements of the
Microsoft Excel software product in modelling the product set and determining the correlation
between the studied quantities. A weekly meal menu for servicemen deployed in field conditions
is designed by using the modelled food set, consistent with the eating pattern and preferences of
the studied groups of servicemen. The possibilities of making a field ration in individual
packaging by using the lyophilization method for feeding military personnel during field camps
and exercises and the possibilities of using the same when performing tasks on the missions of
the Armed Forces of the Republic of Belarus are also considered. Conclusions have been drawn
from the overall results obtained from the various studies carried out and suggestions have been
made for optimizing the food service provided to military personnel by the BAF during their
training in various conditions and the working hypothesis has been confirmed. For future studies,
a universal methodology for studying energy intake and energy expenditure of military personnel
placed in different conditions during their training has been developed, which would support
future studies of researchers and scientists interested in the field of nutrition of specific groups of
the population, which are military personnel from BAF.
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II1. DISSERTATION WORK CONTRIBUTIONS
SCIENCE CONTRIBUTIONS

1. The theory on the issue of food standards for servicemen and the organization of the
food process from the Liberation of Bulgaria to the present day, in NATO armies and outside the
alliance, has been enriched.

2. The theoretical statements related to determining physiological norms for feeding a
population at the national level have been expanded.

3. The theory is further developed from the point of view of existing methods for
researching energy expenditure and energy intake of the human organism and determining the
most suitable for different purposes and research.

SCIENTIFIC-APPLIED CONTRIBUTIONS

1. A universal methodology for determining energy expenditure and energy intake of
military personnel placed under different conditions has been derived.

2. A product set is modelled for feeding military personnel in field conditions, balanced
and adequate to their needs.

3. A weekly menu has been prepared for feeding servicemen in field conditions, which can
be used when developing a field ration in individual packaging.
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