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PO®EPAT

HpeimiomHass pabota 3msmyae 55 crapoHak, 4 TaOminel, 27 MajioHKay,
59 KphIHIIIBI BRIKAPBICTAHAH JTITAPATYPHI.

KittouaBbis CIIOBBI: BaphlsiOENbHACIL cap/idyHara phITMY, METajbl aHajizy
BCP, snekrpakapasisirpama, R-R iHTApBai, 3paHKa.

AO'ekT pnacrnenaBaHHsS: BapbigOeIbHACIH capld4yHara pbITMY 1 IMaKa3ybIKi
nymnizamerpeli ¥ 30 ganaBek Ba y3pocie aa 19 ga 21 rona.

Mbara nmajm3eHaii HaByKOBaMl paboOThl — rdTa aHad3 CydacHall HaBYKoOBai
JiTapaTypsl Ma TAME y3aemacyBs3i makaszubikay BCP 1 mymimamerpsli, pacmparoyka
METOMBIIBI 1 YCTAaHOYKI IS TPaBAA3€HHS IMyNIJIaMETPBIYHBIX Jaclie/JaBaHHAY,
JKCIEpPhIMEHTAIbHA allaHIllb MardbIMacIii 1 MardeIMbls acaljiBacIli MymijJaMeTphll ¥
napaynansi 3 BCP.

Mertanpt nacnenaBanns: JKI', 3 cranmapTHBIX 1 3 y3MOITHEHBIX aIHAMOIIOCHBIX
azBsI3eHHA ] kKaHeuHacusy, mparpama «HC-IIcuxorect», «Excel».

Calpanasi 3 MpaMBICIOBBIX 3JIEMEHTAy KaMeplbliiHa MacTyNMHBIX MPBIOOpAY
ycraHoyka ma (QyHKUbISTHAJIbHAW TpbIAATHACII IaJIkaM aJlaBsijae 3ajadaM 1
naTtpabaBaHHSIM NYMUIAMETPBIYHBIX Jaclie/laBaHHAY, IITO BbI3HaYaHa Y XOJ3€
BephI(iKkalpll paaHali3aBaHbIX BbIAY. [la BbIHIKAX mnpaBen3eHail pabOTHl Ta
BBIBYUSHHI y3aeMacyBsi3l BapbisOeNbHACIIl CapJPYHara peITMY 1 BaraHHsy mnamepy
3pIHKI BBISYJICHBl CIHXPOHHBIA 1 ACIHXPOHHBII Y Yace YIUIBIBBI CIMIIATHIYHAN 1
napaciMrnaThIluHal HEPBOBBIX CICTAM Ha TJanKisd MATIOBI BOKa 1 capra. Metan
nymilaMeTpeli  caOpaHbiM TpBIOOpaM Ja3Bajisie MPaBOJ3IIL 300p al'eKTHIYHBIX
JaA3€HbIX, Y TpbIBaTHACII, (hiKCaBallb 3MEHBI MPACBETY 3PAHKI YalaBeKa Yy CIaKoi 1
Macysl CTBIMYJISIBIN: CIIBIXaBOM, TJIsA3€IbHAlN, HIOXaJbHAW (HAIATBIPHBI CHIPT), —
coHCapHbIX cictAM. [Ipeibop na3Bomiy 3adikcaBailb TEPHIAAb  CyMaa3€HHS 1
HECyMaJ3eHHs Tpaipcay BEreTaTblyHall parymsibll cOPHAOII 1 maMepa 3pd3HKI Ha
NpbIKIaA3€ BeIMIAPIHHAY Y 30 uanaBexk.

[laquac BeIMpabaBaHHAY BbI3HAYaHBl HAMpaMKi JaJiedlaid  Jgampaioyki
YycTaHoYKi Juist OOkl Ha3eiHal (ikcalbli a0'eKThIBa TAJIeKaMephl aIHOCHA BaYHIIIBI
1 paricTparlpli mapaMeTpay y pIajbHbIM dace.



PE®EPAT

JuniomHast pabota coxepxut 55 crpanui, 4 Tabnuibl, 27 uzodpaxenuit, 59
MCTOYHHKA MCIOJb30BAaHHOU JIUTEPATYPBHI.

KiroueBble cioBa: BapuaOEIbHOCTh CEPAEYHOrO0 pUTMa, MeToAbl aHanu3a BCP,
aneKkTpokapauorpamma, R-R untepsai, 3payok.

OObeKT wuccrenoBaHus: BapuabENbHOCTh CEPACUYHOTO pPUTMA W TOKA3aTeIH
nynuinometpun y 30 uenoBek B Bo3pacte ot 19 10 21 roga.

[lenr naHHOM HaydyHOW pabOTBI — 3TO AaHAJIW3 COBPEMEHHOM Hay4YHOU
JUTEpaTypsl 1O TeMe B3auMOCBs3M nokaszareneiit BCP u mynunomerpuu, pazpadoTka
METOJAMKMA W YCTAHOBKM JUIsl MPOBEACHUS MNyNWIOMETPUYECKUX HCCIIEOBAaHUM,
AKCIIEPUMEHTAJIbHO  OLICHUTh  BO3MOXHOCTH M BO3MOXHBIE  OCOOEHHOCTH
MIyIUJIOMETpUH 1o cpaBHeHMIO ¢ BCP.

Mertone! nccnenoBanus: JKI', 3 cTaHmapTHBIX U 3 YCHIJICHHBIX OJIHOITOJKOCHBIE
OTBeACHMS OT KoHeuHocTel, mporpamma «HC-Ilcuxorect», «Excel».

CoOpaHHass W3 MNPOMBIIUICHHBIX JJIEMEHTOB KOMMEPUYECKH JOCTYIHBIX
MpUOOPOB YCTAHOBKA MO (PYHKIHMOHAIBHOW MPUTOJHOCTH MOJHOCTBIO COOTBETCTBYET
3a7layaM ¥ TpeOOBaHUSAM NYNMHIOMETPUYECKUX HCCIEAOBAHMI, YTO YCTAaHOBJIEHO B
X0Jle BepuUKauuMK TNpOaHAIM3UPOBAHHBIX H300paxkenuil. Ilo pesynpTaTam
MpOJIETaHHOW padOThl MO H3YYEHUIO B3aMMOCBA3M BapUAOEIBHOCTH CEPAECYHOTO
puTMa U KoJieOaHU pa3mepa 3padyka 0OHapyKEHbl CHHXPOHHBIE U PacCOrjacoBaHHbIE
BO BPEMEHM BJIUSHUS CUMIATUYECKOM M MAapacUMIIATUYECKOW HEPBHBIX CHUCTEM Ha
IJIaJIKUEe MBIl TJa3a U cepAle. MeTon MynmujaoMeTpuu cOOpaHHBIM HpUOOpOM
MO3BOJISIET MPOBOAUTH COOp OOBEKTHBHBIX [AHHBIX, B YAaCTHOCTH, (PUKCHPOBATH
M3MEHEHHS MPOCBETA 3payka YEJOBEKA B IOKOE M IOCIE CTUMYJSILUN: CIIyXOBOM,
3pUTEIILHOM, OOOHSITENBHON (HAIIATHIPHBIN CHUPT), — CEHCOpPHBIX cuctem. [Ipubop
MO3BOJMJ  3a(MKCUPOBATH IEPUOABI COBNAACHUS M HECOBMHAACHHUS MPOLECCOB
BETEeTaTUBHOM pPEryJsiiIuu cepilleOUeHUN U pa3MepOB 3pauka Ha MPUMEPE U3MEPEHUN
y 30 4enoBek.

Bo Bpems ucnblTaHuii ompeneseHbl HanpaBlIeHUs AalbHEWIIEH T0padOTKU
YCTAaHOBKHU JUisi Oosee HaleKHOM (uKcallMu OOBEKTHBA TelieKaMepbl OTHOCHUTEIBHO
TJIa3HULBI u perucrpanuu napameTpoB B peanbHOM BpPEMEHU.



SUMMARY

The graduation work contains 55 pages, 4 tables, 27 figures, 59 references.

Keywords: heart rate variability, HRV analysis methods, electrocardiogram,
R-R interval, pupil.

The object of the study: heart rate variability and pupillometry in 30 people
aged 19 to 21 years.

The purpose of this scientific work is to analyze the modern scientific
literature on the relationship between HRV and pupillometry, to develop a
methodology and setup for conducting pupillometric studies, and to experimentally
evaluate the possibilities and possible features of pupillometry in comparison with
HRV.

Research methods: ECG, 3 standard and 3 enhanced single-pole leads from
the extremities, the program "NS-Psychotest", "Excel".

The installation, assembled from industrial elements of commercially
available devices, fully complies with the tasks and requirements of pupilometric
studies, which was established during the verification of the analyzed images.
Based on the results of the work done to study the relationship between heart rate
variability and pupil size fluctuations, synchronous and time-inconsistent effects of
the sympathetic and parasympathetic nervous systems on the smooth muscles of
the eye and the heart were found. The pupilometry method of the collected device
allows the collection of objective data, in particular, to record changes in the lumen
of the human pupil at rest and after stimulation of the auditory, visual, olfactory
(ammonia) sensory systems. The device made it possible to record the periods of
coincidence and discrepancy between the processes of autonomic regulation of
heartbeats and pupil size using the example of measurements in 30 people.

During the tests, the directions for further refinement of the installation were
determined for more reliable fixation of the camera lens relative to the eye socket
and real-time recording of parameters.



