JlabopaTopna pob6ora Ne 1
Enexrpoenuedanorpad

Meta po6otu: O3HAHOMUTHUCSA 3 OCOOIMBOCTSMHU OTPHMAaHHS Ta OOpPOOKH
JTaHUX eneKkTpoeHIedanorpada.

3araJibHi BiioMocTi

Micue enuegpanozpagpii cepeo cyuwacnux memooie padiohizuunoi oiacHocmuku

Cepen cydyacHUMX METOJIIB JIIATHOCTUKU BUJIUISETHCS Tpymna METOJIB, SIKI
OB’ s13aH1 3 PEECTPAILIEI0 EIEKTPUYHUX CUTHATIB, IO T€HEPYIOTHCS OPraHi3MOM —
enexktpomiorpadis, enexkrpokapaiorpadis, enexkrpoenuedanorpadis (mam EETD).
EEI" 3 mux MeTo/11B BUAUIAETHCS SIK HANCKIIQHIIIUKN Yepe3 CKIaAHUN 3a 4aCOBUMH
XapaKTePUCTUKAMU 1 TPOCTOPOBOMY PO3MOJLITY CUTHANIB. BiIMOBIIHO A 3HATTS
eHnedasorpaMu BUKOPUCTOBYETHCA BENMKA KUIBKICTh BUMIPIOBAJIBHUX KaHAIIIB
BHCOKOT uyTinBOoCcTi. OOpoOKa TaHMX BUMAarae 3ajlydeHHs JTOAATKOBHX METOIIB, B
TOMY YHCII1, SIK BapiaHT — KOMIT FOTEpHOI 0OpOOKH.

3 Oiomoriynoi Touku 30py EEI' — me mertox mpsiMoro BimoOpakeHHS
(GyHKIIOHATHPHOK aKTUBHOCTI IEHTPaIbHOI HEPBOBOI CHCTEMH, 3aCHOBAaHUU Ha
peecTpauii eJeKTPUYHUX MOTEHLIANIB TOJIOBHOIO MO3KYy 1 € pe3yJbTaToM
M1JCYyMOBYBaHHS Ta (UIbTpAllll €JIEeMEHTAPHUX IMPOIIECIB, 110 MPOTIKAIOTh HA PiBHI
HEHPOHIB TOJIOBHOIO MO3KYy. ToOTo Ak Mmeron niarHoctuku EEIT — poznin
eneKkTpodi310I0rii, 0 BUBYAE 3aKOHOMIPHOCTI CYMapHOi €JIEeKTPUYHOT aKTUBHOCTI
MO3KYy Ha OCHOBI 0araTOKaHaJIbHOTO 3alUCy TaKMX MOTEHIIAJIB 3a JOIMOMOTIOIO
CUCTEMHU €JIEKTPOJIiB, III0 PO3TAIIOBYIOTHCS HA MOBEPXHI MIKIpHU rooBu. (ICHYIOTH
Takox miamkipHi meroau EEI, ane BOHM € 1HBa3MBHUMHM 1 3aCTOCOBYIOTHCS JIJIs
cnerupiyHuX ToTpeod).

EEI' me mnpusHadeHa s JIarHOCTUKM OPraHIYHUX BpPaKEHb HEPBOBOI
CUCTEMHU, 3aBJIaHHS SKOi YCIIIITHO BUPINIYIOTh Cy4acHI METOJM HeWpoBizyamizaiii
(xoMIT’t0TEpHa pEHTreHIBCbka ToMorpadis, MarHITHO-pe30HaHCHAa ToMorpadis,
emiciiina Tomorpadis) Hatomicts, EEI" mae MoXIuBICTh SIKICHOTO 1 KUJTBKICHOTO
aHami3y (yHKIIIOHAILHOTO CTaHy TOJOBHOTO MO3KYy, HOTO peakiii Ha o
noapa3zHukiB. EEI" mmpoko 3aCTOCOBYEThCS B JIarHOCTUYHIM 1 JIIKyBadbHINA poOOTI
(0oco0MBO 4YacTO MpU eMuIerncii), B aHECTe310JIorii, a TaKoX IpU BHUBUYCHHI
TISUTBHOCTI MO3KY, MOB'SI3aHO1 3 peali3alielo Takux (DYyHKIH, SK CHOPUIAHATTA,
naMm'sTh, aJanTallis, po3yMoBa JIisUIbHICTh TOIIIO.



OcnoBoro metony EEI € 3anuc enexkrpoennedanorpamu (nani takox EEI" —
BIIMIHHICTH BiJ aHanorignoro ckopodeHHsi EEI" sik MeToay sik mpaBwiio 3po3ymisia
3a 3MICTOM) — 0ararokaHaJIbHOTO IpaiKy €eIeKTPUYHOI aKTUBHOCTI T'OJIOBHOTO
MO3KY.

Peecmpauyia EETI’

Peectpamiss EEI' BupoOnsieTbest cremiaibHUMU — enekTpoaamu  (puc. 1)
HaiiGi1p11 nmommpeHuMy € MICTKOBI, YallIKOBI 1 TOJIKOBI. B ganuii yac Haituacrime
BUKOPHUCTOBYETHCSI PO3TAIIyBaHHS €JIEKTPOAIB MO MDKHAPOAHUX cuctemax «10-—
20%» (koopauHaTHA citka') a60 «10—10%y». KoxeH enexTpox MiAKIIoYeHn 10
migcumoBava. Panime nnsa 3anucy EEIT BukopucToBYBanu mamepoBy CTpiuky. B
cydacHUX mpwianax (puc.2) curHain oO0poOmroeTbest 3a npomomoror AL i
3anucyBatucs y (aitn. Haitbinpn mommpeHuit 3amuc 3 4acTOTOK JUCKPETH3alli
250 I'n.

Puc.1. YamkoBi e1eKTpoau Ta T'yMOBUI HIOJIOM JJISl iX 3aKPIMJICHHS.

Komn'torepni EEI’ koMriekcH BOJIOJIIOTh BEJIMYE3HOIO TMEPEBAror0 mepe
TpaauLiitHUMU, OCKUTbKH 3apeecTpoBani EEI" curnanu (3a3Buyaii B MOHONOJIIPHIN
CHUCTEeMI BIJIBEICHb BIJIHOCHO JESKOTO PehEepPEeHTHOr0 EJIEKTPOaY) I03BOJSIOTH
BiIOOpakyBaTH 1 aHai3yBaTH B Oy/b-sKiM cUCTeMi BiaBeneHb. lle He mumie
ckopouye vac peectpanii EEI, ane 1 qo3Bojsie, y npsMoMy po3yMiHHI, 3 PI3HUX
CTOPIH MOTJISIHYTH Ha OHI1 1 T1 ) BUXIJIHI JIaH.

VY cknag EET" koMIiekciB BXOIATh, SIK IPABUIIO, 1 CTUMYJISITOPH, JIs1 pOOOTH
13 CIyXOBUMH 1 30pOBUMH BUKIMKAHHUMH TOTEHIasaMu. Jlyke BaKIMBUM
MOMEHTOM € «KEPOBAHICTHY» CTHUMYJSTOPIB, TOOTO MOKJIUBICTb CTBOPEHHA 3a iX
JOMOMOTOI0  BCUISIKUX CTUMYJI-peakiiii 1 11X KoMOiHAIiil A [poBeACHHS



OaratorpaHHUX JOCTIIKECHb.

3anmuc TMOTEHIIaNiB 3 KOXKHOTO EIEeKTPOAY 3AIMCHIOETHCS BiIHOCHO
HYJIbOBOTO TIOTCHINAy pedepeHTa, 3a SKUil OepeThcsl MOYKa ByXa, a00 KIHYHK
HOoca. B nmanmii yac HaOyBaloThb BCHOTO OUIBIIOTO MOIIUPEHHS MEpPepaxyHOK
MOTEHI[IATY BIJHOCHO 3BaKEHOT'O CEPEIHBOr0 pedepeHTa, 3a SKOro MPUIAMAETHCS
BCl KaHaJlM 3 MEBHUMHU BaroBumu KoediumieHtamu. Ilpu Takomy po3paxyHKy
MOXJIMBI apTeaKTH JTOKaII3yIOThCS, @ BIUIMB CYCIIHIX BiJIB€JICHb OJMH Ha OJHOTO
3MEHILYEThCS.

Puc.2. Enextpoenniedanorpad.

KinpkicTh €NeKTpOoaiB, IO HAKIAJAAIOThCS Ha KOHBEKCHUTAJIbHY ITOBEPXHIO
yeperna (puc. 3) noBuHHO OyTH He MeHie 21. MixxHaponHa (enepaltiss TOBapUCTB
enekTpoeHnedanorpadii npuiiHana tak 3BaHy cuctemy "10-20", mo mo3Bossie
TOYHO BKa3yBaTH PO3TAllyBaHHS €JIEKTPOJIB. Y BIAMOBIAHOCTI JO IIi€i CUCTEMH B
KOXXHOTO BHIIPOOOBYBAHOIO TOYHO BHUMIPIOIOTH BIACTaHb MK CEPEIUHOIO
nepexiccst (Ha310HOM) 1 TBEPAMM KICTKOBMM TFOpOKOM Ha MOTWIMLI (1HIOHOM), a
TaKOX MDK JIBOK 1 HpPaBOK BYIIHUMH SIMKaMH. € MOMXJIMBUMH TOYKHU
pO3TallyBaHHS €JIEKTPOAIB PO3/IeH] IHTepBalaMu, 0 cTaHOBIATH 10% ado 20%
nux BifctaHed Ha yepeni. [lpu 1pboMy I 3pYYHOCTI peecTpalii BeCh uepen
po30uTuii Ha o6sacti, mo3HaueHi OykBamu: F — noGoBa, O — mnoTWiIWYHA
obnacte, P — Tim'sna, T — ckponeBa, C — 001acTh IIEHTPaJIbHOI OOPO3HHU.
Hemapni HoMepu Miclib BiJIB€JICHHS BITHOCATHCS JI0 JIIBOi, a MapHi — J0 IMPaBoi
MiBKYJIb. ByKBOIO Z — moO3HA4Ya€eThCs BIJBEJICHHS BiJl BepXiBKU uepena. Lle micie
HA3MBAETHCS BEPTEKCOM.



Cucrema «10—20%» Oyna ctBopena B 1950-x pokax KaHAJIChKUM
Herpodizionorom ['epobeprom ['enpi xxaciepom (anra. Herbert Henri Jasper).

Bona € craHgapTHOIO CHCTEMOIO PO3MIIIECHHS EJEKTPOAIB Ha TMOBEpXHI
rOJIOBH, sIKa peKOMeHI0BaHa MixkHapoaHOMO (eepalieio enekrpoenuedanorpadii
1 KIIHIYHOT HeHpoddizionorii.

Micue po3rauryBaHHSI €IEKTPOJIB BU3HAYAETHCS TAaKUM YMHOM: JIIHIS, 1110
CroJiydae rnepeHiccs (Ha3ioH) 1 MOTWIMYHUN rop0O (iHIOH), AUIMTHCS Ha 10 piBHUX
Bijpi3aHb. [lepmmii 1 ocTaHHIN €NeKTPOIM HAKIAJAI0Th HA BIJCTaHI, BiMIOBIIHOMY
10% 3aranbHOiT JOBXKWHU JIiHII, BiJ] iHIOHA a00 Ha310HYy. Bix mepiioro enekTpoay Ha
BijcTaHi, BiamoBigHOoMy 20 % 3arainbHOi JOBXHWHH JiHII, HAKIAZAEThCA 1HIIUN
eNeKTpo 1 Tak naji Takum 4MHOM, IO JIiHIT MepeHICCA-TOTHUIMI (MeaiaHHa JIiHiA,
a00 BEpTEKCHA JIiHis) HAKJIAJal0Th 5 €JIEKTPO/IIB.

Ha minii 30BHIIIHI CcoyXoBI mpoxonau (IEHTpalibHA JIiHIs) TaK CcaMo
HAKJIAJAI0Th 110 JIBa €NEKTPOIM Ha KOXKHY MIBKYJIIO 1 BEpXiBKOBUH enexTpo. JIinii,
napajieibHi MEJIaHHOi, 1 Ti, IO TPOXOAATh Yepe3 EJIEKTPOAU, HAKIAJEHI IO
[EHTPAJIbHIN JIiHII, HOCSITh HA3BYy MapacaruTaidbHi 1 CKpoHEeBi (mpaBa i miBa). [Ipu
[[bOMY Ha MapacaruTajgbHil JiHIT HAKIaal0Th 10 5 eIEKTPOIiB, @ HA CKPOHEBUX —
1o 3 eJNEeKTPOIH.

Puc.3. Cxema po3sramnryBaHHs €JIEKTPO/IIB

KinpkicTh KkaHAMIB IiJICHIOBadya OIOMOTEHIIANIB BH3HAYA€ JOCSKHY
MPOCTOPOBY PO3IIBHY 3/aTHICTH JOCTIIKEHHS, IO MPOBOAMUTHCS, 1, BIAMOBIIHO,
AocshkHY TouHicTh Jokamizauii pkepen EED aktuBnocTi. [lporte, 30inbuieHHS
KUTBKOCTI KaHANB 1, MOB'SI3aHE 3 MMM 30UIBIIEHHS KUTBKOCTI EJIEKTPOIIB, IO
HAKJIQIal0ThCsSI, B 3HA4YHIA MIpl YCKJIQJHIOE JOCHIDKEHHA. B manuii  yac
BUKOPHUCTOBYIOThCS 3a3BU4ail 16-tu kananbHi YBII, a s po6oTH 3 Mi>KHApOAHOIO



cucremoro «10-20» — 19-Tm KaHaiupHI MIACWIIOBa4Yl, 1HKOJH 3 JOJaTKOBUMH
KaHaJlaMUd JUIsl  PEECTpallii OKyJorpaMu 1 IMUPOKOCMYTOBUX CHUTHAJIB MPHU
JOCJII>KEHH1 KOPOTKOJIATEHTHUX BUKIMKAHUX MOTEHITIATIB.

Oopooxa EEI’

Jlns suainennst Ha EEI” 3HaunMux o3Hak eHnedanorpaMy MmiaaloTh aHali3y.
OcHOBHUMU MOHATTSAMHU, Ha fKl crupaeTbhes Xxapakrtepuctuka EEIL, e: cepenns
4acToTa KOJMBaHb, iX MakCHMallbHa aMIUIITyAa 1 iX ¢aza, TaKoX OLIIHIOITHCS
BiMiHHOCTI KpuBuX EEI" Ha pi3HuX KaHanax 1 ix TumyacoBa auHamika. CymapHa
¢oHOBa enekTporpamMa KOpH 1 MIAKIPKOBUX YTBOPEHb MO3KY TBApHH, BapIIOIOYU
3QJIEKHO BiJ] PIBHS PO3BUTKY (pijioreHe3y 1 BioOpakarouu IMUTOAPXUTEKTOHIYHI 1
(GyHKITIOHATBHI OCOOJUBOCTI CTPYKTYP MO3KY, TaKOX CKJIAAAEThCA 3 PI3HUX 10
YacTOTI MOBUIbHUX KOJMBAaHb.

Ha crorognimHiii a1eHb HE ICHy€ TOBHICTIO aBTOMAaTHM30BAaHHX IPOrpam
o0poOku EEI', ockiabku JOKM HE BIAETHCS JOCTATHHOI MIPOI0 TMOBHICTIO
dbopmanizyBaTu miaxin kBamigikoBanoro Qaxieisg go ananizy EEIL, 3 npuumau
BEJIMUE3HOT BapiabebHOCTI KIIHIYHUX BUMNAJKIB. 3a3BUYail y mporpaMmax aHamizy
JAaHUX BUKOPHUCTOBYIOTHCS TPAAMIINHI MIIXOAHM HAa OCHOBI METOMIB IU(POBOI
¢biabpTparllii, CHEKTPaIbHOTO 1 KOPEALIHHOTO aHaJi31B.

Opniit 3 ocHoBHUX Xxapaktepuctuk EEI € wacrora. [Ipore uepe3 oOmexeHi
MO>KJIMBOCTEN JIOJIMHU NpU BizyanbHoMy aHanizi EEI, BxuBaHOMY B KJIIHIYHIN
enexktpoeHuedanorpadii, UMK psia 4acTOT HE MOXKE OyTH JOCTaTHRO TOUYHHUM
YMHOM OXapaKTEpU30BAHUI OMEepaTopoM, OCKUIBKM OKO JIFOJAWHHM BHIUISE JIUILIE
JesiKi OCHOBHI 4YacTOTHI cMyru, sBHO mipucytHi B EEI. BiamosigHo 10
MOXJIMBOCTEH pydHOro aHajiizy Oyrna BBeaeHa kiacudikaiis dactor EED mo
JeSIKUX OCHOBHMX JI1alla30HaXx, IKUM OyJId MPUBJIACHEH1 HA3BU I'PEIbKUX OYKB:

anbpa — 813 ',
oera — 14+40 I'wy,
Teta —4+6 1’1,

nenbta — 0,53 I'm,

ramMma — Buiie 40 ' 1 iH.

BianoBigHO, B 3a1€KHOCTI BlJ] YaCTOTHOIO [1alla30Hy, aje 3 BpaxyBaHHSIM
aMIUTITY i1, (hopMu XBUII1, TOnorpadii 1 Tumna peakuii po3pi3HsaoTh putmu EET, ski
TaKOXX MO3HAYaroTh TIpelubkuMu OykBamu. Hanpuknan, anbga-purm, OeTa-putm,
raMMa-puTM, JeJIbTa-PUTM, TETA-PUTM, KaIllla-pUTM, MIO-PUTM, CUTMa-PUTM TOIIIO.
BBakaeTbcsl, 1110 KOKEH TaKU «pUTM» BIJIMOBIJAE ACSIKOMY IIEBHOMY CTaHy MO3KY
1 TOB'SI3aHUM 3 IEBHUMU 1IepeOpaIbHUMU MEXaHI3MaMu

Anbsda-purm (puc. 4) — putm EEI" B cmy3i wactoT Biag 8 no 13 'y, cepenns
amonityna  30-70  mMxB, MOXyTh NpoTe  CHOCTEpIraTUCS  BHCOKO- 1
HU3BKOAMIUTITYIHI anbda-xBuii. Peectpyerbes y 85-95% 3m0poBHX TOPOCITHX.



Kparte Bchoro BupakeHHil B MOTWIMYHUX Bigaiiax. Hailbinpry aMmiityy Mae B
CTaHl CIOKIMHOTO HECMaHHSA, OCOOJMBO TPH 3aKPUTHX OYaX B 3aTEMHEHOMY
npuminieHHi. brokyerbes abo ocnabnseTscsi MpU MIABUIICHHI yBaru (0COOIHMBO
30pOBOT0) a00 PO3YMOBOI AKTUBHOCTI.

JIJIss 1IbOTO pUTMY XapakTE€pPHE BUHUKHEHHS CIOHTAHHHUX 3MIH aMILTITYId
(Momynsuii anbda-puTMy), IO BUPAKAIOTHCS B HAPOCTAHHI, MO YEPryeThes, 1
3HIDKCHHI aMIUTITYAW XBHJIb 3 YTBOPCHHSIM TaK 3BaHUX «BEPETEH», TPUBAJICTh
SKWUX HalyacTille BaraeTbes Bij 2 10 8 ¢. PO3pi3HAIOTH

anvgha-axmusHicmes (CKJIAA€ThCs 3 anb(ha-xBWIb 3 TpUBAIICTIO Big 80 10
125 Mc 1 peecTpy€eThbCsi B OyAb-SIKHX MO3KOBHUX CTPYKTypax) i

anva-pumm (peryispHa XBUJIEBAa aKTUBHICTH 3 yacToToro mopsaky 10 I,
pPEECTpOBaHA B MOTHWJIMYHUX 00JIACTSIX).

OxpiM BiacHe anb(da-puT™My, HAHSCKpABINIE BHUPAXKEHOTO B MOTHIMYHUX
00J1acTsIX, CIIOCTEPIratOThCs I JEKiIbKa PUTMIB, IO MPAIIOIOTh HA Tid XKe, MO0 1
anb(a-puT™M YacTOTIi, ajie 10 HANOUIbII BUSBISIOTHCS B 1HIIUX O0JACTSIX MO3KY 1
MaloTh 1HITY (POPMY XBUJIb (MIO-PUTM, Kamla-puTM, Tay-pPUTM).
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Puc.4. [lpukinan anbda-purmy.

bera-putwm (puc. 5) — mae mianazod Big 14 no 30 ' 3 amminitygoro 5—30
MKB. BiH € xapakTepHUM JJIs CTaHy aKTUBHOI'O HecnanHs. HalicuipHile nei putm
BUpaXEHUH B JIOOOBUX 00JIACTAX, aje MPH PI3HUX BUJAX IHTEHCUBHOI JISJIbHOCTI
PI3KO TOCHJTIOETHCS 1 MOIIMPIOETHCS Ha 1HII 00JacTi MO3Ky. Tak, BUpaMeHICTh
OeTa-puUTMy 3pOCTa€ MPHU MOSBI HOBOI HECHOJIBAHOI CTUMYJI-peakKiiii, B CUTYyaIlii
yBaru, Ipu po3yMOBIi HaIpy3i, eMOIIHHOMY 30yKEHHI.
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Puc.5. [Ipukman 6era-putMmy.

Namma-putm (puc. 6) — mae gianazon Big 30 I'm go 120—170 T'm, a 3a



JTaHUMH Jesikux aBTopiB — 110 500 ', Amrunityna myxe Hu3bka — Hik4de 10 MmxB
1 00EpHEHO MpOMOpIiHHA YacTOTi. Y BHIMAJAKY SKIIO aMIUIITy/la TaMMa-pUTMY
pume 15 wmxB, To EEI' posrnsgaerbcs sK naTtojoriyHa. [ 'amMmma-putm
CIIOCTEPIra€ThbCsl MPU BUPIMICHH] 3aBJaHb, 110 BHUMAararloTb MaKCHUMalbHOT
30CEpPEeIKEHO] YBaru.

Bararo HeipodizionoriB  posrasgaroTh koiuBaHHa Bume 30 [ odax
BUCOKOYACTOTHUM 1IyM 1 nipu aHanizi EEI" GuibTpyroTh iX, BBaXKarO4M 111 4aCTOTH
HaBEJCHHSMM BiJI TOTEHIIaNiB M'A31B TOJOBU 1 mmumi. Y psagl myOmikarii
MOBIJOMJIAETbCS  MPO  BCUISIKI  MOPYLIEHHS TaMMa-aKTUBHOCTI Y  XBOpPHUX
30 peHiero
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Puc.6. Ilpukiian rama-putMmy.

Henbta-put™M  (puc. 7) — CKJIQJA€ThCSd 3 BUCOKOAMIUNTYJIHUX (COTHI
MIKPOBOJIBT) XBWJIb yacToToro 1—4 I'i. Bnepmie nenwsra-put™m B EEI" mronunu 6yB
kinacudikopanuii I'piemo Yoarepom, a 3rogom OyB onucaHuii 1 y TBapuH. BuHukae
AK TIPU TIIMOOKOMY TIPUPOAHOMY CHI, TaK 1 MPU HAPKOTUYHOMY, a TAKOXK MPHU KOMI.
JlenbTa-puT™M TakoX crioctepiraethes npu peectpaitii EEI' Big ainstHOk Kopu, 110
rpaHUYaTh 3 00JIACTIO TPABMATHYHOTO BOTHUINA 200 MMy XJIMHH
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Puc.7. Ilpuxkiiag rama-putmy.

Tera-put™m (puc. 8) — mae yacrtotu 4-8 I'm 3 ammuitygoro 10-100 mMxB.
HaifsickpaBime TeTa-puT™M BUpakeHuW y gaited (2-8 pokiB) 1 B ocid 3
HEBPIBHOBAKEHUM XapaKTEPOM 1 arpeCUBHUMH 1 IICUXONATUYHUMH MEXaMu 0COOH
13 yTPYAHEHOIO COIIaIbHOIO aJanTali€ro. [HTenekTyanbHa Harpyra NpyuBOIUTh 110
30UIBIICHHS CHEKTPAIbHOI TMOTYXKHOCTI TeTa-XBUJIb 1 301IbIIEHHS MPOCTOPOBOI
CUHXPOHI3aIIi1 MI’)K HUMH
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Puc.8. IIpukian reta-putmy.

Amnaniz EEI' Moxe BHKOHYBaTHUCh Bi3yaJbHO 32 OKPEMHUMH PHUTMaMH 1
30HaMu — Oe3mocepenHbo 3a Tpadikamu kanamiB (puc. 9, 10). Jlns 3pydHOCTi
BUJIIJIEHHS. OKPEMHUX PUTMIB MOKE BHUKOPHCTOBYBATHCH YAacTOTHA CMYroBa
¢binpTpalliss Mo KaHalax, Ky y CYYaCHUX CHCTeMax peani3yeTbCcsi MPOrpaMHUM
YUHOM.
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Puc.9. [lpuxman marosorii. 'ocTpi XBuii anbda-aianazony y KOpKOBUX BiJIJIIIaX
HEHTPAIbHOI 00J1ACT1 JTIBOT MIBKYII.

IHosicHeHHS 11010 BUKOPHCTOBYBAHOI'0 00JIaJHAHHSA

B naniii poOOTI BUKOPUCTOBYETHCS amapaTHO-IIPOTPAMHHUN  KOMIUIEKC
HeiipoKoM TpeThoro mnoKONiHHS XapKiBChbKOro HayKoBO-TEXHIYHOTO LEHTPY
pamioCNeKTPOHHUX ~ MEIUYHUX  TpwiaaiB 1 TexHomorid  “XAl-Memuka”.
BinMiHHICTIO AaHOTO TpUJIaAy € BUKOPUCTaHHS OaraToKaHAIbHOTO MiJACHIIIOBAaya
OlOMOTEHIiaTiB 3 MOHOIOJSPHOIO  PEECTPAIllEl0  CHUTHANIB  BIJBEICHb 3
MIHIMAJIBHUMH TpuBeaeHUMU 10 Bxoay ImyMamu (0.8 wmkB) 1 skicHum
npuaymeHHsM cuddazHoi 3aBagu (>140 nb), mo 103BOJsE BIAMOBUTUCH BIJ
eKpaHyBaHHS IPUMIIIICHHS.



HasBHICTP 1OAATKOBOTO €NEKTpOKapaiorpagpiyHOro KaHally J103BOJISIE
BUKOPHCTOBYBATH OUIBIII CKIIAIHI METOJAMKHU JOCIIHKCHHS.
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Puc.10. [Ipuknag narosnorii. BucokoaMmiiTyAH1 XBUIII JeibTa-/11a11a30Hy y
IMOMHHUX BIJAUIAX MPaBoOi MiBKYJI

Peectpaniss EEI' curnamiB nepeabayae MpoBEACHHS IMOCHIIZOBHOIO 3aIUCy
psaay (QYHKIIOHAIBHUX MPOO, BIAMOBIAHO 1O CTaHAAPTHOTO ab0 CHElialbHOIO,
MOIU(]IKOBAHOTO KOPUCTYBauye€M, IPOTOKONY, 1 3 TMEBHUMHU HalallITyBaHHIMHU
anaparypu Ui KokHoi npoOu. Cepell HalamTyBaHb, SIKI MIATPUMYIOTHCS JaHUM
KOMILIEKCOM, € BUOIp MOTPIOHOT ISl peecTpallii CUCTeMH BiJIBEJICHb, yCTaHOBKA
NOTPIOHMX 3HA4YEHb YYTIUBOCTI KaHaJiB enekTpoeHIedanorpada 1 MIBUIKOCTI
3aMucy, YCTAHOBKY [IJIi KOXKHOI MpoOM BIAMOBITHOI TPHUBAJIOCTI peecTparlii,
BUTJISITY 1 MapaMeTpiB CTUMYJIAIII, BIAMOBIIHUX MapaMeTpiB BUKOPHUCTOBYBAHUX
¢binpTpiB  TOmO. K TpaBuUIO, 1 TPOTOKOIW, 1 HAJNAMTYBaHHS amaparypu
CTaHJIapTHI.

Tpagumiitamii miaxig o o6podbku EEI manux mepenbauae BUKOpHCTaHHS
creniagbHUX METOJIB Bizyai3auli HasBHOI 1HQopMauii. [ BUAUIEHHS CUTHAIIB
MeBHUX YaCTOTHUX J1ala3oHiB (JIeNbTa, TeTa, aabda, 6eTa), B mporpamy Neurocom
BBE/ICHI CMyroBi (uIbTpM 3 (HIKCOBAaHUMHU HAJNATYBAaHHSAMH, IJs BUIUICHHS
Jliara3oHiB: JIeNbTa, TeTa, albda, OeTa-1, OGera-2 1 ramMa. BxitodueHHs1 Oyab-sKe 3
HUX BUKOHYETHCSI BUOOPOM 13 CIIUCKY, IO JO3BOJISE AYKE MIBUAKO BiA(PIBTPYBaTH
CUTHAJIM TOTO a00 1HIIIOTO YAaCTOTHOIO J1ana3oHy, /s MOAANIBIIOTO BiAOOpaKeHHS
ix Ha ekpaHi 1 po6otu 3 HUMU. KpiMm TOro, KopucTyBad caMOCTIHHO MOXKE IOJATH B



CIUCOK OyNb-AKy KIJbKICTh JOJATKOBUX CMYTOBHX (UIBTPIB 3 JOBUILHUMH,
BUOpaHMMHU HUM, HAJIAIITYBaHHSIMHU.

Jlis 3a6e3nedeHHsT MOXKIMBOCTI pOOOTH B YMOBaX MOTY)KHHX 3aBajl YaCTOTH
KUBJISIY0T MEPEXi B MPOrpaMi BUKOPHUCTOBYETHCS BY3bKOCMYTOBHH PEKEKTOPHUN
¢birbTp, Ha yacTtoti 50 (60) ['m.

VY nporpami BUKOHYeTbCs cnekTtpainbHuil ananiz EED" curnanis (puc. 11). ¥V
cneniaibHOMY BikHI 00poOku "Cnektp" MOXyTb OyTH NOOYAOBaHI CHEKTPHU
CUTHAIIB OyJb-IKUX BiIBEACHB NJIsi OYb-SIKUX TUMYACOBUX JUISHOK 1 OyJb-IKUX
cucTeM BiJBesleHb. [Ipy HanamTyBaHHI MapaMeTpiB CIEKTPATBLHOIO aHAII3y MOXKHA
3a/1aBaTH YaCTOTHE PO3PI3ZHEHHS 1 THUIIA BIKHA

@ NeuroCom Standard - [Ceprees Buirop Feoprue suu -> d+Pa+P(poto)+I (Gonosas npoba)] = >
@ oain Bea Ofpafiotea Opofi Qiho 7
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Beta  31.13(14.65Mw). 0.2197 (3223 Tu)
Betalo: 31,13 (14.65 Tu), 2,305 (20.51 Mu)
EetaHi 8.223(30.27 M), 0.2197 (3223 Tu)
Gamma:5.974 (37.11 Tw), 9.868-006 (121.6 My
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Puc.11. Ilpuknaza cnekrpanbHOi 00poOKHU eHIledaniorpaMu

Hyxe BaxnuBuii erann 00poOku EEI" curnaniB nos's3anuit 3 Tonorpagpiyaum
KapTyBaHHsAM (puc. 12)  eNeKTpUYHOi aKTHMBHOCTI MO3KY, IO JI03BOJISIE
MPEJACTAaBUTH BUXIAHI JaHi y OUIbII HAOYHOMY BWIJISI[I, @ B JEAKUX BUIAJKAX,
JI03BOJISIE TOOAYUTH TE, IO

CucremMn MOHOMOJSIPHUX BiJIBE/ICHb, HANPUKIIAA, JO3BOJISIOTH MOOYAyBaTH
KapTH PO3MOJLIY 3a MOTYXHICTIO paJiaibHUX CKiaaoBux Bceix mkepen EEID
aKTMBHOCTI Ha BKa3aHOMY 4YacOBOMY IHTEpBaJli 1 y BHOpPaHOMY YacTOTHOMY
miana3oHi.

binonsipui cxemu BiABEACHb JJO03BOJIAIOTH MOOYAYBaTH KapTU PO3MOMALTY
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MOTY>KHOCT1 BIAMOBITHUX TaHTCHINIAJBHUX CKIanoBuUX Jpkepen EEDT akTmBHOCTI.
MoxyTe OyTu mOOYyIOBaHI TaK0X KapTH PO3MOJALTY TOBHOI IMOTY>KHOCTI BCIX
mxepen EEI" aktuBHOCTI y BUOpaHOMY JaCTOTHOMY Jiama3oHi, SKi BUXOIATH 3a
PaxyHOK T€OMETPUIHOTO nmcyMOByBaHHﬂ B KOXKHIW Kparii Ha TTOBEPXHI CKaJbIla
MOTY)KHOCTI paJialbHOI 1 JBa B3aEMHO MEPHEHAMKYJSPHUX TAHTCHITIATBHUX
CKJIaJIOBHUX.

E HeuroCom Standard - [Kup! B pA posny -+ new (O npotaj] E]
-8 X

£} wain Bug Ofpsbotka Mpofie Ogeo 2

[BESRE ) Foir -

120 AZ NI R )5 A6l R
Haﬂ MMAT M‘WDD wikBAam s | 1 wiE e ‘*Mununmgpnmm MP &0 M J.ﬂwanasnn| [_] Hua, Ty, |Bblm M Beps, Ty ‘45 MD Ceresa dunsTp ‘

Fpl: 4.07c: 118 MKB BB ronocoeese komara 0 c ]

Puc.12. Ilpuknaz cnekrpanbHOi 00poOKHU eHIledaniorpaMu

B pamkax TpaauiiiHOro OOCTEKEHHsI € MOMYJISIPHUM BIJCTEKEHHS peaKiil
MO3KY Ha IEBHI MOJPa3HUKH.

Amnaini3 poou 'inepBeHTUIALIS TIepeadadae TOCTIHKEHHS TUHAMIKY 3MiHU
napaMeTpiB ocHOBHUX puTMiB EEI" akTHBHOCTI M1 yac BJIaCHE TiMEPBEHTUIIALIT 1
MOJAJBIIIOTO TIEPIOAY BIJIHOBICHHS, OCKUIBKM caMmMe€ BUSBIICHHS OCOOJIMBOCTEH
JMHAMIKY 1 MIpU BKa3aHUX 3MiH 1 CKJIaJa€ OCHOBHHUH CceHC I1i€l mpoou. Sk omopHi
3HAYCHHS MMapaMeTPiB PUTMIB BUKOPUCTOBYIOTHCS 3HAUCHHSI, OTPUMAaHIi MPH aHai31
MOYAaTKOBOTO YaCOBOTO 1HTEpBaly Npobu ['imepBEeHTHIIAIIS, KOJIM JaHa JAuXajbHa
TS TTAIIIEHTOM IIIe HE BUKOHYETHCS.

OOpobka nanux npoOu Purmiuna crumynsiis B mporpami Neurocom
JI03BOJISIE BIIOOpaKyBaTH HA €KpaHi 3aKOH 3MIHM aMILTITY]] HaB'S3aHUX PUTMIB (Y
TOMY YHCII 1 IpU PO3TJIsIl HAB'A3YBaHHA PUTMIB Ha rapMOHIKax 1 cyOrapMoHikax
YaCTOTH CTUMYJIALII) TIpHU 3MiHI YaCTOTH CTUMYJISIMii. 3MiHM BU3HAYAIOTHCS II0
BIHOILICHHIO 710 (POHOBOT TPOOH.

OpHi€l0 3 OCHOBHMX MpOOJIEM OTpPUMaHHS AKICHUX JaHUX € apredaxTu.
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3a3Buuait, npu pob6otri 3 EEI' manumu, nikap CTUKA€ThCS 3 YOTHPMA THUIIAMH
apTedaxTiB:

€JIEKTPOH1 apTedaKTH, 10 BUHUKAIOTh NpH 3MiH1 nossipuzaniiinoi EJIC,
10 TEHEPYETHCS MIKiPSTHO-EIEKTPOIHUM TIEPEXO0JIOM;

¢di3ionoriuni apredakTd, TMOB'SI3aHI 3 PEECTpAIE€l0 TMOTEHIATIB, M0
BUHHMKAIOTh MPH MOPraHH1 1 pycl ouel, MiorpadiyHuX MOTCHIAIIB TIPH
M's30Bil  Hampy3i, peectpaniero EKIT abo mynbcoBUX KOJWMBaHb, IO
BUHHKAIOTh 33 PAXYHOK CIUIHHOTO BIUIUBY IMYyJIbCAIlIN CKAJBIIOBUX CYAUH
1 3miau nonspu3zaniitnoi EJIC mkipsiHO-eJIeKTPOTHOTO TIEPEXOTY;
CUHXPOHI30BaHI CTUMYJI-pEAKIIIMH (P1310J0r14H1 apTedakTH Npu poOOTI
3 BII;

apre@akTd, 10  CTBOPIOIOTHCS  E€JIEKTPOMATrHITHUMH  TOJISIMU
IIPOMHUCIIOBOTO 3MiHHOTO cTpyMy "acTotu 50 (60) I'm.

VY mporpami B mpoueci peectpamii EEI’ € MOXIHMBICTH YCTaHOBKH '"MapKepiB

&N
moJiin",

JUIL  ONUCY OCOOJIMBOCTEM TIOBEIIHKM TAaIll€EHTa, a BHUPI3yBaHHS

apreakTHUX AUISTHOK TEPEeHeCId Ha eTan Mojaibiioi oOpoOKu, mpuuomy, B
mporpaMy BKJIIOUYEHO aJTOPUTMHU aBTOMAaTUYHOTO TMONIYKY apredaxTiB, 3
MO>KJIUBICTIO KOPEKIIii OTpUMaHUX PE3YIbTATIB JIKAPEM.

1.

1.1.

1.2

1.3.

1.4.

3aeoanns.

OzHailoMuTHCh 3 OONaJHAHHAM Ta NporpaMHuM 3a0e3nedeHHsM EEI
komIuiekcy HeripoKowm.

BcraHoBUTH peXHM TECTyBaHHS Ta JOCHIJUWTHA CUTHAJIM HAa MPUIAIl Y
bOMY PEXKUMI.

BcraHoBuTH €neKkTpoaM Ha TOJOBI CBOIO HamapHUKa, BUKOHATH
HAaCTPOIOBaHHA Npuiagy Ta BUKoHatu 3anuc EET.

Xio euxkonanns

O3HalioMJIEHHs 3 peasi3alli€l0 anapaTHO-NPOrPAMHOI0 KOMILIEKCY
HeiipoKom.

3anyctutu nporpamy NeuroCom.

CtBopuTu HOBY “0a3y naHWX’ 3 O3HAKOI B TIOJI OMHCY BJIACHOTO
Npi3BUILNA Yy JUPEKTOpli, MNpU3HAYEHIM i1  O0OCIyroByBaHHS
nabopaTopHoi pobotu. B pasi HeBmamoi cnpobu — HeBmamy 0asy
BUJIAJIUTH.

CtBopuTH B CTBOpeHIH 0a3i KapTKy “HOBOTO Mali€HTa” 3 Ha3BOIO
“Tect”. Ils kapTka OyJe BIANOBIIATH BUKOHAHHIO 1.2 (pEeXUM
TECTYBaHHS MPUIALIY).

O3HalloMUTHCh 3 HaJalITyBaHHSIM TpoTokoiy. OOpatu 1o uep3si

12



L.5.

1.6.

pexumu  “Enextpoennedanorpad” ta “Enexrpoenuedanorpad BII
(MeTonuka — Gukaukawi nomeuyianu)”’. 3alTH Y MEHIO CTBOPEHHS
HOBOT'O BIJIBIlyBaHHS 1 MOJMBUTUCH, SIKI MapaMeTpu MPOTOKOIY
MOXXYTbh OyTH HaJIAIITOBAaHI B ITUX BUMAIKaX.

CrtBopuTH “‘HOBE BIJBIIAHHA MJI1 CTBOPEHOIO “‘NIAlliEHTa” B PEXKUMI
“Enextpoenuedanorpad BII” (pexum — kambpysanns). Ha ekpani
3’gaBUThCs BiKHO 300py panux EEI. Ha mnouatox nabopaTopHoi
poOOTH KOHTaKTH KaHajiB npuiady OyAyTb NpUEIHAHI BHUKJIaJavyeM
1m0 kamiOpatopy, ImI0 3a0e3neuye OTPUMaHHS Ha EKpaHl JESIKUX
CUTHAJIIB.

O3HailoMUTHCh 3 eleMeHTaMu MeHI0 300py nanux. PoziOpaTtuch 3
3alMCOM JIaHUX, MEPEX0JIOM y BIKHO OOpOOKM JIaHMX, Bi3yali3alli€ro
CHEKTPYy Ta KapT, MOBEPHEHHSM Ha3ajd Ui Tepe3anmucy JaHuX
oOcTexeHHs. 3BEpHYTHU yBary Ha KEpyBaHHS IMIBUIKICTIO PO3TOPTKHU
Ta YyTIUBICTIO KaHAJIB.

2. PoOoTa B pe:xxumi TecTyBaHHS

2.1.

2.2.

HaBuutnce HacTporoBaTté QiabTp IS  BHAUICHHS YacTOTHOTO

Jianas3oHy IMij Yyac 3anucy JaHuX.

2.1.1. Tlpubpatu dinpTpaniro B3araiai (3HaWTH — sK !) 3amnucaru
cUrHaJl B 0OpaHe ooctexxeHHs. [IoguBUTUCH CIIEKT.

2.1.2. IloBepHyTHCh Il TEpe3anucy MAAHUX. YBIMKHYTH QUIBTP
“ampda” 3pobutu 3ammc. IlepecBimuutuch, 10 QUIBTpAIis
CUTHAJy BUKOHYETBCS HE MpPHU 3aIuCi, a NpH BIIOOpaKeHHI
JAHUX.

2.1.3. [loBepHyTHUCh B 3allUC JaHUX, O3HAMOMHUTUCH 3 BIUIMBOM Ha
XapakTep KPUBUX MEPEKEBOTO (PubTpa (MPUAYIICHHS YaCTOTH
MEpeXi OJKHBJICHHS) 3amucatd CHTHadl B OOCTEXXEHHS 3
BUMUKAHHSM JIaHOTO (PUIBTPY TPHUOIU3HO 3 TOJIOBUHHU
4acoBOro 1HTepBally 3amucy. JloBectu, 10 JaHWl BUJ
¢GinbTpamii TaKoXK CTOCY€TbCA TUIBKA BiIOOpaXeHHS Ta
00poOku. [ToscauTH Yomy.

2.1.4. HaBuuTuch BHAUIATH Jlana30oH [JIs BU3HAYECHHS CIEKTPY.
3anucaTty 3pa3Ku BUTIIAY €KpaHy uepe3 rpadiuHuil peJakTop,
AKUU Mae 3pydHuid iHTepdeiic 3axorueHHs ekpany (PSP40).
[TosicHuTH XapakTep 3MIHHM CIEKTPY BiJl 33JJaHOTO YacOBOIO
MIPOMIXKKY.

HapuuTuce 00po0IsTH OTpUMaH1 JaHi.

2.2.1. TlonuBuTHCh BIUIMB (PUIHTPIB HA XapaKTep CIEKTPY. 3alucaTu
3pa3Ku BUTJISITY €KpaHy

2.2.2. HaBunuTuCch HaJAITOBYBaTH (PUIBTpAIII0 OKPEMUX KaHAIIB.
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2.3.

3pobutn  300paX€HHS ~ BUTJSIAYy  €KpaHy  pe3yibTaTy
HaJIallTyBaHHS.
2.2.3. Po3zibpaTuce, Ak BIuMBae (QUIbTpallis Ha BUTIISLT KapT. 3poOUTH
300pa)KE€HHS BUIJISIAY €KpaHy.
IloBepHYTHCH Y pEXUM 3aIIACY JAHMUX. 3aIMCATH IITATHUM IPOTOKOJI
oOcTexeHHs. 3amucaTd oro y 0a3y AaHuX. 3aKpuTdU Mporpamy.
3aBaHTaXUTH 11 TOBTOPHO. 3HAWTW Bamy 0a3y 1 3aBaHTAXUTU
3anucane o0cTexxeHHs. [lepecBiIUNTUCh Y KOPEKTHOCTI.

3. PobOora 3 peanbHMMH CUTHAJIAMM

3.1.

3.2.

3.3.

3.3.4.
3.3.5.

3.3.6.
3.4.
3.5.

[ligrotyBatu mpuiaa 10 0OCTEKEHHS.

3.1.1. BcTaHOBUTH €EKTPOIM HA TOJIOBI HaMapHUKA Ta MPUEIHATH 1X
70 mpuiiany (T HarsIIoM BUKIIaayal).

3.1.2. 3anyctutu nporpamy NeuroCom.

3.1.3. CtBOpuTH KapTKy HOBOTO “laIli€eHTa” 3 YMOBHUMH MPi3BUIIEM
Ta IHIIUMHU JAaHUMHA.

3.1.4. lna paHoro ‘“naimieHTa” CTBOPUTH HOBE BIJIBIAYBAHHS Y
pexumi “Enextpoenuedanorpad BIT”. 3amycTuTu
CTaHAapTHUWA npoTokou. llepeBiputn y mporpami SIKICTb
NpUETHAHHS €JIEKTPO/IIB.

3anuc cTaHIapTHUX MPOTOKOJIIB.

3.2.1. CrBoputu HoOBe BiaBinyBaHHa “Enextpoenuedanorpad’.
PeanizyBatu  3amuc  mTaTHUX  MPOTOKOJIB,  BKa3aHUX
BUKJIaJlayeM. 3arucatu 10 0a3u JTaHuX.

3.2.2. CtBoputu HOBe BinBimyBaHHs “Enextpoennedanorpad BII”.
3anucatu 10 0a3uW MAHUX CTAHJAPTHUN MPOTOKOJ JAHOTO
0OCTE)KEHHS.

3anuc naHux 3 apredakTami.

3.3.1. CrBoputH HOBe BinBimyBanHs ‘“Enextpoennedanorpad . Ilix
9ac 3alrcy MOMPOCUTH BaIloro HalapHHWKA B TTEBHUH MOMEHT
MOBOPYXHYTH TOJIOBOIO, B IHINIUA MOMEHT IOPO3MOBIISITH,
BIJIKDUTH Ta 3aKpUTH O4l. BIiIMITUTH 1l mOAli MapKepoM
(axTUBYy€ETHCS Uyepe3 HatuckanHs F10).

3.3.2. [loguBuTHUCH B 0OpOOHMKY. 3anucaTu 10 0a3u JaHUX.

3.3.3. OOpoOKa naHux.

Buainutu pi3Hi pUuTMH, MOJUBUTHUCH iX CIIEKTPH 1 KapTH.

CnpoOyBaTy 3HAWTH TO KPUBHUX TOUYKH (Di310J0TIUHUX apTe]akTiB,
3anucanux panimie. [lepeBipuTu ixX MO MONTOKEHHIO MAPKEPIB
[TopiBHATH KapTH 3amKMCy IPOTOKOJIIB 3 apTedakTamu Ta 6e3
3reHepyBaTH 3BIT 3 IPOTPAMH.

OdopmuTi 3BiT 3 1Ta0OPATOPHOT POOOTH.
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Puc.13. Cxema npueHaHHS €IEKTPOAIB 0 KajgiopaTopa.

(a — moaHHA CUTHAJIIB HA BXOJM KaHaJliB, O — 3a3eMJIeHHS peepeHTHUX
BiJIBE/ICHb, B — [IOBHA CXeMa 3’ €IHAHB)
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KoHTposbHi nMTaHHS

1. Yomy B cyuacHOMy eHIedanorpadi NpakTUYHO yci 0OpOOKH poOIAThCA
YUCEJIBHO y KOMII FOTEP1?

2. TlosicauTH YoMy, mepeHanamTyBaHH (PUTBTPIB 3MIHIOE BUTIIA KapT?

YoMy crekTp (parmMeHTa CUTHALy CYTTEBO BIAPI3HAETHCA B CHEKTPY

MIOBHOT'O CUTHAITY?

4. B yomy nepeBara peanizaiiii eHuedanorpadii 3a MOHOMOJISIPHOIO CXEMOIO?

YoMy 10 MNOTOYHOrO MOMEHTY B eHiedanorpadii He peanizoBaHa

MOBHICTIO aBTOMAaTH4Ha 00poOKa?

(98}

)}

' Cucrema "mecatb-mBamuate" (10-20) — cTaHZapTHA CHCTEMa yCTAHOBKH (PO3MIIICHHS) €IEKTPOIIB HA
MMOBEPXHI, [0 PeKOMEeHI0BaHa MIiXHapOIHOIO (enepaliiero ernekrpoeHiedanorpadii Ta KIiHIYHOT HEHPOhi3i0morii.
Crioci0 BH3HAYCHHS MICIb PO3TAIlyBaHHS €JIEKTPOIIB TaKHii: JIHIIO, 10 3'€IHY€E MEPEeHICCs 1 MOTHINYHUE Oyrop,
monusiFoTh Ha 10 Bimpi3kiB, KOXHUE 3 skuil BiamoBimae 10% 3aranbHOi JMOBXKWHHM JIiHIT, TPOBEICHOI IO
KOHBEKCUTaIbHIM mnoBepxHi. [lepmmii 1 ocTaHHI eNeKTpoIW HaKJIAJAlOTh Ha Bifcradi, mo Bianosigae 10%
3arajilbHOi JTOBXKWHH JIiHIT BiJl MPHJISATAIOYMX AHATOMIYHUX YTBOPEHb. Bij mepmioro eiekrpoma Ha BiICTaHi, IO
Binnosigae 20% 3aranxbHOI JOBKHWHU JiHii, HAKIAMAETHCS IHIMUN eIeKTpoS i T.A4. Takum 9uHOM, TIO JIiHIT mepeHices-
moTwHIs (MeAiaHHA JiHig, 91 BEpTEKCHA JIiHisA) HAKIAIaroTh 5 eNeKTponaiB. Ha JiHil 30BHIMIHI CITyXOBBIE MPOXOAU
MaKyIIeYHBIH eIeKTpo] (IIEHTpaibHa JiHifA) y TAKOMY K CTaHi HaKIIaJaloTh MO TBOX €JIEKTPOAa Ha KOXKHY MIBKYITIO.
JIinii, mapanensHi 10 MeaiaHHOT (BEPTEKCHOK) 1 SIKi MIPOXOIATH Yepe3 eICKTPOAH, HaKIaIeH] 0 IeHTPaIbHIN JiHii,
3BYTBCS TMapacaruTajgbHbEe 1 CKpoHeBi (mpaBa i jmiBa). IIpm mpoMy Ha mapacarwrtanbHi JIiHII HAaKJIaJalOTh 1O 5
€NIEKTPO/IIB, 2 HAa CKPOHEBI — MO 3 eNeKTpOAu. YChOTO B I[bOMY BHIAJKy HA KOHBEKCHTAJIBHYIO MOBEPXHIO
HakiaaaTh 21 enekrpoa. YacTo BHKOPUCTOBYIOTH BapiaHT, NpH SIKOMY JBa €JIEKTPOAM 3 BEPTEKCHOW JiHIii
MEPEHOCATh Ha CKPOHEBY 00J1acTh, TOOTO YILIIBHIOIOTH CKPOHEBY JiHit0. [Ipy po3TanryBaHHi €JIeKTpo/iB 0 CHCTEMI
"10-20" mpoekiii OTHOWMEHHUX EJICKTPOIIB MTONAIAI0Th 3aBXK/ I Ha BIIMOBIIHI aHATOMIYHI 00JI1aCcTi MO3KY.
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