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Abstract: Studying in institution of higher education puts into a test nervous-psychic resilience of students. Their
first year in university is extremely stressful. The encounter with new requirements, a change of residence, a new way of
teaching and socialization in a new environment increase the stress level of the personality. Mental stress is defined as
"all measurable influences on the human being that have an external source and affect him mentally". The present study
aims to track the dynamics of neuropsychological resilience of first-year military medical students, before and during
an exam. Research methods: monitoring of stress levels and heart rate with Garmin Vivo bracelets and conducting a
psychological test of Zung to measure the level of anxiety. Garmin Vivo sports bracelets enable tracking the changes
that have occurred by the biofeedback method, reported using the HRV (heart rate variability) technology, which
measures heart rate and stress level. The research methodology includes establishing the person's individual of stress
levels, heart rate and anxiety. The period’s duration of tracking changes in heart rate and stress level is three days. The
bracelets are placed on the subjects the day before the exam and removed the day after the exam. This allows both
changes and average levels of stress and heart rate characteristic of the examined to be recorded. The results show that
the normal stress and heart rate values of the subjects are higher compared to the referent values for this age group .
This can be explained by the upsurge workload and studying requirements during the period of medical education
adding their lifestyle as a cadets. Dynamics in the nervous-psychic resilience of the surveyed during the exam
altogether are taken into account. Individual differences determine which part of the exam (oral or written) is more
stressful for the student. A greater number of the examinees have increased stress levels during the oral part, which can
be explained by the necessity of rapidly switching attention from question to question and structuring the answers
accordingly. The research data can be used in conducting analyses regarding the adaptation process and mental health
of medical students.
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BBBEJIEHUE

OO0yuennero BbB Buciie yueOHO 3aBe/ieHre T0/1ara Ha U3MUTaHUE HEPBHO —TICHXUYHATA
YCTOMYMBOCT Ha OOydYaBallUTe Ce€ B CIeNHaJHM3anusa ,,BoeHeH nekap®. IIppBata roguHa Ha
06yquHe B YHHUBCPCUTCTA € MUIKIIOYHUTCIHO HATOBApBallda 3a TAX U C6JI’I:C’I:KI>T C HOBUTC
M3HUCKBaHUS, POMSHATA HAa MECTOXHUTEJICTBO, HOB HAUWMH Ha IMPEMNOoJaBaHE U COIMAM3UpaHE B
HOBa Cpca MOBUIIIaBaT HUBOTO HA CTPCC HA JIMYHOCTTA. MHO0kecTBO npoyuBaHusd YyCTaHOBABAT, Y€
MEIUIIMHCKATa CHEIUATHOCT € Cpejl Te3W C Hal-BHCOKO TNCUXHMYHO HatoBapBaHe, (Immanuel S.,

11 The research paper was presented on October 25-26, 2024, at the Health Promotion Section of the 2024
Scientific Conference co-organized by University of Ruse and Union of Scientists - Ruse. Its title in Bulgarian is:
,HEPBHO-TICUXUYHA YCTOMUYNBOCT HA OBYUYABAIIU CE B CIELIMAJIHOCT "BOEHEH JIEKAP" T10
BPEME HA U3IINT*.
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Teferra M., Baumert M., Bidargaddi N., 2023).

Karo ocHOBHU cTpecopH, CBbp3aHU ¢ 00yUEHHETO, TOCOYBAT: HEJOCTUT Ha BpeMe, HaOJsraHe
BBPXY H3IUTUTE, ChPEBHOBAHHE 32 OLICHKH U IOJIOKEHHUE CpPEe/ KOJETHTE M TOJIIMO KOJIMYECTBO
MaTepuai 3a 3ay4aBane, (Sammito S., Bockelmann I., 2016). ToBa npenpasmnonara KbM MO-BUCOKH
HUBa Ha Oa3MCHAa TPEBOXKHOCT HA CTyIEHTUTE-MEIUIM. B CBIOIHOCTTA HAa NPOYYBAHETO €
MPOCIIASIBAHETO HAa NMPOMEHUTE B HUBATa HAa CTPEC W IyJIC MO BpPEME Ha CEeMCTPHAJCH H3IIHT,
CIIpsIMO OOWYalHUTE CTOWHOCTH, XapaKTepHH 3a M3JICEIBAHUTE JHLA. Ta3u MH(pOpManus I0MbiIBa
JAaHHUTE 332 BHCOKM HUBA HA TPEBOXKHOCT, IMOJIyYEHH B PE3YJTAT OT IBJITOTOAUIIHHA TMPOYYBAHUS
OTHOCHO TICUXWYHOTO 3/IpaBe Ha cryieHTutre no meaununa, (Harvard Health Publishing Staff,
2023) u yTBBpKIaBAa HEOOXOAUMOCTTA 32 U3TOTBSHE HA CTPATETHH 32 MPEBEHIIHS HA JETIPECUBHH U
muctpecoBu cberosiHus, (Task Force of The European Society of Cardiology and The North
American Society of Pacing and Electrophysiology, 1996).

N3JI0KEHUE

Hacrosmoro u3cnenBane vMa 3a Led Ja MpOCieNd JUHAMHUKaTa Ha HEPBHO-ICHUXWYHATA
YCTOMYMBOCT Ha KypcaHTH 00yd4aBalllyl B clielanu3anus ,,BoeHeH jgekap “mbpBU Kypc, Ipeau U Mo
BpeMe Ha u3nuT. ToBa € OCHIIECTBEHO 4Ype3 OCHOBHUTE 3aJaud Ha W3CIIEABAHETO, U3I'BJIHEHU B
clleJHaTa I10CJIEJ0BATEIHOCT:

v VcraHoBsiBaHe Ha 0A3WCHHUTE HUBA Ha TPEBOKHOCT;

v’ V3MepBaHe Ha MOCTOSIHHU HUBA HA CTPEC U MYJIC;

v CpaBHeHHE Ha MOJyYEHUTE CTOMHOCTH U BB3pacTo-rpynosute Hopmu (Pur. 1), (Hashmi
A., Hipp D., 2024);

v OleHKa Ha HEPBHO-IICHXUYHATA YCTONYMBOCT.

AGE NORMAL RESTING HEART RATE

Newborns ages 0 to 1 month 70 to 190 bpm

Infants 1 to 11 months old 80 to 160 bpm

Children 1 to 2 years old 80 to 130 bpm

Children 3 to 4 years old 80 to 120 bpm

Children 5 to 6 years old 75 to 115 bpm

Children 7 to 9 years old 70 to 110 bpm

Children 10 years and older and adults (including seniors) 60 to 100 bpm
Athletes in top condition 40 to 60 bpm

®@ur. 1. PedepeHTHr CTOWHOCTH B HUBAaTa Ha IyJic, Ipuetu oT CBeTOBHATA 3/jpaBHA OpraHU3aIUs]

Metoaun

B u3cnensanero ce u3moi3BaT copTHU IpuBHU Garmin Vivo U IICHUXOJIOTHYECKH TECT Ha
Iy#nr 3a TpeokHocT. CiopTHUTE TpuBHU Garmin JaBaT B3MOXKHOCT IO METOJ1a Ha OMOJIOTHYHATA
oOpaTHa Bpb3Ka Ja C€ MPOCIEIAT HACTBIMIUTE MPOMEHH, OTYETeHH upe3 TexHojorusra HRV
(heart rate variability), n3mepBaia cbpAeuHa uectoTa 1 HUBO cTpec, (Nedeva R., Stavrev D., 2023).
ITo-xonkpeTHO,HRV ce oTHacs 10 HempeKkbCHATO INpPOMEHSAIATa €€ INPOABIDKUTEIHOCT MEKIY
nocienoBareaHuTe chpaedHu yaapu, (Khazan Z. 1., 2013). JlanauTe, U3M0JI3BaHN 32 U3YHUCIIIBAHE
Ha HRV, ce 3anmucBar ot cenzopa Elevate HR, pa3nonoxen Ha repba Ha yacoBHUKA. T03U CEH30p
U3MOJ3Ba OTpa3eHa CBETIMHA, 3a Ja OTKpHE KPHbBHHUS IOTOK Ha IyJCOBAa BBJIHA, JOKATO Ce
M3IIOMIIBa OT CHPIIETO M ce M30yTBa mpe3 BeHUTE. TeXHUYECKH TOBAa O3HA4aBa, Y€ YCTPOMCTBOTO
M3UYHUCIIsIBA HUBO Ha MYJC, CTPEC M ChbpJAEYHA YEeCTOTa IMpe3 LEIus MEepUoj OT MOCTaBSHETO J0
CBAJITHETO HAa TPUBHATA, BKIIOUYUTEIHO 0 Bpeme Ha cbH (dur. 2), (Garmin Ltd., 2024).

TectpT Ha LlyHr ce cherom oT 20 TBBPIAEHUS, OTHACAIIN CE 10 JenecuBHU cheTosiHue, (Hills
P., Argyle M., 2001). Tsxaarta yecToTa Ha IPOSIBSIBAaHE U3CIEIBAHUTE OTOENSA3BAT ¢ apabcku nudpu
oT 1-4. Ako cymarta OT 3arpaJiecHUTe 4Mclia cpenry Bciko oT 20-te TBbpAeHusa € noja 40, ToBa
TOBOpPHU MPOTUB HAJTMYUETO HA JETPECUBHO CHCTOSHHE. J[pyrH CTOWHOCTH XapaKTepu3upar JIEeKH
JENpPecuu, YMEPEHH U TEeXKKU JENPECU, KOUTO ce HYXKIAsT OT MO-JeTaiHa KIMHIUYHA OIICHKA U He
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ca 00€eKT Ha HACTOAIIOTO ITPOYYBAHE.
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@ur. 2. PedepentHu cTOHHOCTH B HUBATa Ha myJc - Garmin

MeTtoauka

[Togbop Ha AOOPOBOJNIIM — YYACTHUIIUTE, MBXKE U KEHHU, ca KypcaHTH oOydaBalld C€ B
HarpaBjieHue ,,BoeHen nekap* B mbpBU Kypc. Te ca Ha Bb3pact 19-20r. u ca npeaBapuTeIHO
nHpOpMHUpaAHU 3a METUTE Ha U3CIEIBAHETO, Karo J0OpPOBOJHO Yy4yacTBaT B HeEro. Te
MIpPEeIBAPUTEIIHO MOMBIBAT JIEKIapaluud 3a HHPOPMHUPAHO Chriacue U oOpaboTKa Ha JTUYHU
JaHHU, ChOOPa3HO U3UCKBAHUATA.

OO6paboTBaHe Ha JaHHU OT TecT Ha L{yHr — TecTbT Oemie uHTerpupan B maatpopmara Google
Forms u pasnpocTpaHeH upe3 MHTEPHET Bpb3Ka A0 ChOTBETHUTE JuLa. [lonydyeHuTe orroBopu
0s1xa CcBOEBpeMEHHO 00paboTeHH, a JaHHUTE Ha YYaCTHHUIIUTE CpPaBHEHU CIPIMO
pedepeHTHUTE CTOWHOCTHU B KITF0Ya ¢ OTTOBOpH KbM Tecta, (Shterev R., 2016).

MOHI/ITOpI/IHF B HMBATa Ha CTPEC U ITYJIC —TICPHUOADBT HA IMPOCICAABAHC [IPOMCHUTEC B I1yJICa U
HHUBOTO Ha CTPEC € TpHU JHHU. FpI/IBHI/ITC CC IOCTABAT Ha HU3CJICABAHUTC JIMIA B JACHAT IPCIAU
HU3I1UTa U C€ CBAJIAT ACH CJICH HNPUKIIFOYBAHC U3IIUTA. HnuaTa Ca MHCTPYKTUpPAHU Ha HOCAT
I'PUBHUTC HCIIPCKHCHATO HA CBOsATA AJACHA KUTKA. ToBa mo3BosaBa Jda €€ oT4YCTaT MPOMCHUTE
U CPCAHUTEC HHMBA Ha CTPEC U IIYJC, XAPAKTCPHU 3a HU3CICABAHUTC U JaBa BB3MOKHOCT 3a
0OCKTHUBHA OIICHKAa Ha CTOHMHOCHUTHTE.

dopmaTupaHe Ha NOJIYYEHUTE pe3yiaTaTd — JUTEPATypHUs 0030p J1aBa BB3MOXKHOCT Ja ce
CpaBHAT OOMYalHUTE CTOMHOCTH 3a BB3pacToBaTa rpymna Ha juuarta Mexnay 19-20r., cnpsmo
XapaKTepHUTE 3a CTYAEHTUTE Meauiu. M3roTBSHETO Ha CPaBHUTEIHM TAaOMUIU U rpaduxu
yllecHsiBa paboTaTa, CBbp3aHa CbC CPAaBHEHHE U OLICHKA Ha JTaHHUTE.

Pesyararu

Cobpaedyna yecrora

158

B cpenHa cTOHHOCT
H mHCMeH
EycteH

yCTeH

MMHCMEH

cpeaHa cTOHHOCT
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®@ur. 3. Pe3ynraTi — cbpieuHa 4ECTOTA
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Pesynrature nokaspar, 4e HOpPMaJIHUTE 3a U3CJIEIBAHUTE JIUIA CTOMHOCTH Ha IyJIC ca PaBHU
Ha XapaKTEpHUTE 3a Ta3d Bb3pacToBa Ipyna cToMHocTU. OTroBOpHUTE, IOJYyYEHU OT TecTa 3a
TPEBOKHOCT Ha LIyHI, OTXBBPJIAT HAJIMYMETO HA ACIPECUBHO ChCTOSHUE WIM HAJIUMYME HA 3aBULICHA
TPEBOKHOCT Cpell CTyJAEHTUTe-ydyacTHUIM. OTuyuTa Cc€ [MHAaMUKa B HEPBHO-IICUXUYHATa
YCTOMYMBOCT Ha M3CJIEABAaHUTE JIMIA IO BpEME Ha M3IUTa KaTo Lsu10. ToraBa Te ce 3aBUILNABAT,
3aenHo cbe crpecoBuTe HUBA (Dur. 3). ToBa Moxe na ce 0OSICHU C MOBHIIIEHOTO HATOBApBAHE U
M3MCKBAaHUS Ha clienuanHoctTa ,,Menumuna. MuauBunyannure paszauuus, (Nedeva R., 2018).
OINpeeNsAT B KOs 4yacT Ha M3NUTa (YCTHA WM IUCMEHA) JeicTBa MO-CTPECHpAIlo Ha CTYACHTA.
CrpecoBuTe HMBa ca MO-BHCOKM IIO-BpEME€ Ha Ta3M 4acT OT W3MMTA, NPEAU3BHKBAIA MO-ToJIsIMa
cbpeuHa yectoTa (Pur. 4).

Bpb3ka Mexay cTpec H myJic

IYJIC - TTHCMEH B cTpec - NMCMeH M [IYJIC - YCTEH W cTpec- YCTeH
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®@ur. 4. Bpb3ka MexXIy cTpec U myJic
SAKJIIOYEHUE

AHaNM3bT Ha JaHHUTE M0Ka3Ba, 4Ye HOPMAJIIHUTE HUBA Ha IyJIC IpU 4/5 OT HceBaHUTE ML
C€ OTHACAT KbM PEPEPEHTHUTE CTOMHOCTH, XapaKTepHH 3a Ta3u Bb3pacT. [Ipu mmie Homep 5 ce
3a0101aBaT 33aBUIIEHU CTOMHOCTH, KOUTO HE CE€ CBBP3BAaT C HOPMAIHOTO HUBO HA TPEBOXKHOCT, HO
MoraT Jia ce WHTEepIEeTHpaT upe3 OOIIOTO 3PABOCIOBHO CHCTOSHHUE HA JIUIETO WM MOMEHTHOTO
€MOIIMOHAIHO CBhCTOsIHME. ToBa MOXe Ja ce MOTBBPAU MM OTXBBPIM IMPH MPOBEXKJIAaHE HA TO-
JIETalTHO MHIMBHIyaTHO u3ciieaBane. [lo-romsim Opoit oT M3cieBaHUTE MMAT 3aBUIIICHU HUBA HA
CTeC W MyJIC 1O BpEeMe Ha YCTHATa 4acT, KOETO MOXKE Jja ce 00ACHU C HEOOXOJUMOCTTa OT OBP30
MPEBKIIIOYBAHE HAa BHUMAHUETO OT BBIPOC KbM BBIPOC W MPABUIHOTO CTPYKTypUpaHE Ha
OTTOBOPUTE.

O0oOmeHnTe pe3ynTaTd MOKa3BaT, Y€ HUBATa Ha MYJIC W CTPEC NPHU MO-TOJsIMaTa 4acT OT
CTYJICHTHTE-MEINIIH ca B pePEPEHTHUTE TPAHUIINA, HO TIOJ] BIUSHUE HA BOJACII CTPECOP, KAKHBTO €
CEeMECTPUATHUS U3IIHT, T€ CE YBEJINYABAT MMPABOIPOMUPIUOHAIHO, KATO Pa3JInKa B CTOMHOCTHTE Ce
Ha0Ilt0/1aBa B 3aBUCUMOCT OT M3MCKBaHMATa Ha m3nuTa (Dur. 5). ToBa naBa ocHOBa 3a JETalIHO
W3CJIeIBaHE Pa3IMYHKUTE TI0 BUJ CTPECOBH CTUMYJIH U TAXHOTO BIIMSTHUE BbPXY HEPBHO-TICHXUYHATA
YCTOfIqHBOCT. I[aHHI/ITe OT MMpOy4YBaHC TOMOrar Ja 6”bI[aT H3M0JI3BAHU ITPU NPOBCIKAAHEC HA aHAJIN3U
OTHOCHO IPOIIeca Ha aJanTanus U ICUXUIHOTO 3/IpaBe Ha CTYACHTHUTE 10 MEIUIIMHA.
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0-25: IlounBka
26-50: Hucobk ctpec
51-75: CpenHo BUCOK cTpec

76—100: Bucok ctpec

@ur. 5. PedepeHTHH CTOWHOCTH Ha CTpecOoBUTE HUBA - Garmin

JloknansT € B M3mbiIHeHHWe Ha Hanmonanna HaywHa mporpama ,,CHUTypHOCT M OTOpaHa“,
npuera ¢ PMC Ne 731 ot 21.10.2021 r. u cbrinacHo Cnopazymenue Ne J[01-74/19.05.2022 r.
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