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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.
Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
Requirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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INDEPENDENT WORK OF FUTURE SPECIALISTS: PRACTICAL ASPECT
CAMOCTIAHA POBOTA MAUBYTHIX ®AXIBUIB: IPAKTUYHUA ACIEKT

Huliaieva L.V./ T'ynseBa JI.B.

c.ped.s., as.prof. / k.neo.u., ooyenm

ORCID: 0000-0002-9766-4860

Tatarchuk T. V./ Tarapuyk T. B.

c.L.s., as.prof. / K.m.H., 0oy.

ORCID: 0000-0002-6408-0463

SPIN: 9539-7370

National University «Zaporizhzhia Polytechnicy, Zaporizhzhia, Zhukovskoho, 64, 69063

Hayionanenuu ynieepcumem «3anopizoka nonimexuixay, 3anopiocaics, Kykoscvkoeo, 64, 69063

Lebedynets O.M. / Jlebeaunens O.M.

c.med.s., assistant prof. / k.me0.H., acucmenm

ORCID: 0000-0002-6900-5155

Zaporizhzhia State Medical University, Zaporizhzhia, Maiakovskyi avenue, 26, 69035

3anopizvkuii deparcasnuii meOuynull yHigepcumem, 3anopiowcocs, np. Masxoecvrkozo, 26, 69035

Anomauin. B pobomi posensdaemvcs numaHHs wooo MONCIUBOCHEU OUOAKMUYHO20
HANOBHEHHSI CAMOCMIUHOI pobomu MmanudbymHix axieyie Ha npuxiadi 30po8020 AHANIZAMopd
CEHCOPHOI cucmemu Opeanizmy ar0ounu. PopmysanHs KOMNEMEeHmMHOCMell YCHO20 Md NUCbMOBO2O
MoeneHHs, wjo eusHaueni Cmanoapmom 6uwoi  0ceimu, MOXNCHA 30IUCHUMU  3A80AKU
CmMpyKmypusayii, — y3aeaibHeHHI0  HAGUANbHOI,  HAYKOBOI  iHgopmayii ma  po3e s3aHHs
IHme2pamueHux 3a0ay.

Knrwouosi cnosa: camocmitinoi poboma, 30posutl ananizamop CeHCOpHOI cucmemu OpeaHizmy
JIIOOUHU, KOMNEMEeHMHOCMI, IHme2pamuena 3a0auda.

Berym.

CamocrTiitHa po6oTa MaiOyTHIX (paxiBLIB NEBHOI Tainy3l 3HaHb - OJHA 13
IHTENEeKTyalbHUX (POpPM Oprasizailii OCBITHROTO HPOILECY Y 3aKiazax BUIIOI OCBITU
[2]. CamocTiiiHy poOOTy CTYyAE€HTH BHKOHYIOTh y M03aayJiTOpHUM Yac. Bukmamau
3abes3neuye JUIAKTAYHUNA CYIPOBIJ IIOJA0 peajizalli HaBYaJbHOi, HaBYaJIbHO-
JTOCTITHUIIbKOT a00 HAyKOBO-JOCTIAHUIIBKOI CaMOCTIHHOI poOOTH MalOyTHIX
daxiBiiB. Jugaktuune 3ade3neueHHs JaHoi (OpMHU opraHizailii OCBITHBOT'O MPOIECY
MaiOyTHIX (haxiBLIB - aKTyaJlbHE IUAAKTUYHE MUTAHHS, SKOMY HPHUCBATUIU CBOi
JOCJIIDKEHHsT 0araTo HayKOBIIIB, METOJUCTIB, BUKJIaaadiB, a came: A.M. AHpeeB,
H. M. Arub6osa, I1.C. AtamaHuyk, JLIO.bnarogapeHnko, I.T. bornanos,
C.II. Benuuko, B.II. BoBkoTpy®, FO.M.I"anatiok, C.VY. l'onuapesnxo,
B.®. 3a6onotunmii, O.1. [Barunekuii, €.B. Kopmak, O.1. JIsmenko, M.T. MapTuHiok,
IO.I1. Minaes, A.lL IlaBiaenko, B.®. Capuenko, M.I. CamoBuii, O.1. Ceprees, B.I1.,
Ceprienko €. I1. Cokonos, B. /1. llapko, M. I. Iyt Ta inmIi.

OCHOBHHUI1 TEKCT.

Bigomo, mo MeTor HaBYaJIbHOI CaMOCTIHHOI poOoTH MaWOyTHIX (axiBIiB €
3a0€3MeUeHHs 3arajlbHUX Ta CrHeriaabHuX ((haxoBUX) KOMIETEHTHOCTEW 3a MEBHOIO
CHenlajgbHICTIO, 110 BU3HavyeHl CtaHmapToM BUIIOi OCBITH [7]. BukoHaHHS 3aBlIaHb
CaMOCTIIfHOT poOOTHU CIpHUsi€ CUCTEMAaTH3allli TEOPETUYHUX 3HAHb, MPAKTUYHUX
HAaBUYOK; (OPMYBaHHIO 3JaTHOCTI 30uUpaTh, OOpOOJISATH, IHTEPNPETYBATH BEJIHUKI
00’eMM HaBYAJIBHOI, JOBIJIKOBOI, CIIEIiaIbHOT JIITEPATYPH; 3IMCHIOBATH MOPIBHSHHS
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KJIACUYHUX, CYYaCHHUX MOTJISAJIB IIOAO JOCIIIKYBaHOI MpoOJieMH; BAOCKOHAJIEHHIO
MICUXIYHUX MPOIIECIB IIIOJI0 MUCIICHHS, TIaM 5ITi, yBard TOIMIO.

MeTor0 Hamoro JOCHIDKEHHS € 3 SCyBaHHS  JESKUX  JTUIAKTUYHUX
MOKJIUBOCTEH JMJAKTUYHOTO HAMOBHEHHS HABYAJIbHO-METOJAMYHOTO KOMILICKCY
3MmicToBHOTO Moayis «Ontuka» [1, 4] momo HaBYaiIbHOI CaMOCTIHOI POOOTH
MalOyTHIX 1H)KEHEpIB, MpalliBHUKIB MEIWYHUX 3aKja/iB. BuBUYeHHs BiacTUBOCTEM
CBITJIa, WLIO0 TMOB’SI3aHO 3 MalOyTHHOIO NPOGECciiHO MISUIBHICTIO, 30KpeMa,
YTBOPEHHS PI3HUX KOJBOPIB, CTBOPEHHS KOJIHLOPOBOTO 00pa3y 3a JI0MOMOIOK0
KOJIIPHUX MOJIeJIe HEeMOXKJIMBO O3 po3yMmiHHsS OyAOBH, MPU3HAYEHHS 30POBOTO
aHaji3aTopa CEHCOpPHOI CHCTeMM opraHizmy moaunu [3, 5, 6, 7, 8, 9]. HeoOxigHo
3a3HAYMTH, [0 TUTAHHS, SKi CTOCYIOTHCSI 30pOBOTO aHANi3aTOpa CEHCOPHOI CUCTEMH
OpraHi3My JIIOJIMHH, 32 HABUYAJIbHUM ILJIAHOM 3arajbHOOCBITHIX HABUAJbHUX 3aKJIaJIB
B)K€ BUBYAJIMCH B Kypci 1 Gi3ukH, 1 0107011i. 3 MeTOr0 (hOpMyBaHHS KOMIIETEHTHOCTEH
YCHOTO Ta MUCHMOBOT'O MOBJIEHHSI OPTaHI30BYEMO CaMOCTIHHY poOOTy ManOyTHIX
(axiBIIiB B aCHIEKTI CTPYKTypHU3allii, y3aralbHEHHsI HaBYaJIbHOT, HAyKOBO1 iH(popMaItii
Ta MPOMOHYEMO HACTYIHI IHTETPAaTUBHI 3aJadyl MO0 30pOBOTO aHami3aTopa
CEHCOPHOI CUCTEMH JIFOJIUHU.

3agaya 1. Ha pucynkax 1 Ta 2 mnoka3aHl MpOEKIii AUISHOK MO3KY, fKi
XapaKTepU3yl0Th 30pOBUM aHAII3aTOpP CEHCOPHOI CHUCTEMH OpraHi3mMa JIIOJUHH.
Haspatu yacTuHHM 30pOBOr0 NUISAXY OpraHizmMa JTOAuHU. YoMy Ui MOBHOIIHHOTO
30py HaM MOTpPiOH1 JBa OKa?

Taoauus 1
30poBuil HIJISIX CEHCOPHOI CHCTEMH OPraHi3Ma JIJIuHHU [3]
Ilpoekuyis OiNAHOK MO3KY Bionoegioe.
1 — 30BHIMNIHINA TOAPA3HUK,
2 — ¢oTopenenTopu CITKIBKHU OKa,
3 — 30pOBHil HEPB,
4 — xia3ma 1 30pOBHM IUIAX
5 — GiYHE KOJIIHYACTE TLJI0,
6 — BepxHiil ropOOK MIIACTUHKU MOKPIBIIL,
7 — 30pOBa MPOMEHUCTICTH,
8 — 30poBa (IOTWJIMYHA) 30HA.

Puc. 1. 3opoBuii nusx [5,9]

Tpeba mam’sTaTu, 110 HA PiBHI CITKIBKH (POPMYETHCS MEPEBEPHYTE 300paKEHHS
npeaMeTiB. Jladai HepBOBI IMIYJbCH MPOXOJATHh IO 30POBHM HEpBaM J0 30pPOBOTO
nepexpects. [lepexpecT HEPBOBUX BOJOKOH € HE MOBHUM, & YACTKOBUM, JIHIIE IS
BOJIOKOH, 110 MIyTh BiJl HOCOBUX (BHYTPIIIHIX) MOJOBUH CITKIBOK. BoJIOKHa X Bij
CKPOHEBHX 30H CITKIBOK MPOXOJATh XHa3My He MepexpeuieHuMHu. B pesynbraTi B
30pOBUX TPAKTaxX MPOXOJSITH BOJIOKHA HE BiJ] OJTHOTO OKa, SIK B 30pOBOMY HEpPBI, a Bij
OJTHOMMEHHUX TIOJIOBHUH CITKIBOK 000X O4Yeil: HampuKiag, B MPaBOMY 30POBOMY
TpakTi Big 000X TpaBUX TIOJOBUH CITKIBOK, MM copuiiMmaemMo oOoma OdYaMHu
MMOBHOKOJILOPOBI Ta HE MEPEBEPHYTI 300pakeHHsI 00’ €KTIB 3aBISIKU 0OpOOII B KOPi
rOJIOBHOIO MO3Ky. JIBa OoKka Jar0Th HaM MOJKJIUBICTH OYHOKYJISIPHOTO 30pYy, TOOTO
COPUMHATTSA 00’ €MHOT0 300paKEHHS.
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Tabauuns 2
Cxema 30p0BOi CEHCOPHOI CCTeMH OpPraHizMa Joaunm [2]
Ilpoexuin 0inAHOK MO3KY Bionogios:
a, 0 - ;1iBa Ta MpaBa YaCTUHU 30POBOTO MIJIAXY

BIIIIOB1THO

1—nons 30py;

2 - HanPSIMOK CBITJIOBUX IMPOMEHIB B1J1 30pOBOTO
MO/IPA3HUKA;

3- ouHi s0yKa;

4 —poTopenenTopy CITKIBKH;

5 — mpoexi1is 300pakeHHs Ha CITKIBII;

6 - 30pOBHil HEPB;

7 - 30poBe mepexpects (xiazma);

8 — 30pOBUH TPaKT;

O — OiuHI KOJIIHYACTI TiJIa;

10 — mpoexitist 38 IHOT0 OOKOBOTO KOJIIHYACTOTO SPa;
11 — 30poBa MPOMEHHUCTICTH;

Puc. 2. 3oposuii nuisx [5,9] | 12 — npoex1is HOTWIMYHOI JO0JII.

3agaua 2. Coro uacy I. I1. [laBnoB 3ampomnanyBaB IulaH aHanizy Oyb-sIKOTO
aHaji3aTopa CEHCOPHOI CHUCTEMH OpraHizMa oauHd. Slka OymoBa, MPU3HAYEHHS
30pOBOT0O aHAI3aTOPa CEHCOPHOI CUCTEMH OpTaHi3Ma JIFOIUHU?

Bionosiob. B Tabmuui 3 mojgaHi YaCTHMHM 30pOBOTO aHali3aTopa CEHCOPHOL
cuctemu opraizma joaunu 3a l. I1. [laBnosum.

Tadoauus 3
YacTuHYU 30pOBOIr0 aHAJII3ATOPA CEHCOPHOI CHCTEMH OPraHi3Ma JIKIMHH
Yacmunu 30p06020 ananizamopa cencopHoi cucmemu opeaHizma 10OUHU
(3a 1. I1. Ilasnosum)
nepudepruyHa yacTHHA KOHJYKTOD - KOPKOBHI KiHEIb
TpaHCHOPMYE SHEPTIIO 30pOBHH MPOBITHUK aHaii3aropa — HeMpoHU
30BHINTHBOTO MOJIpa3HUKA | NUISIXIB (AKCOHIB) HEPBOTO | MPOEKIIIITHOT 30POBOT 30HU
y HEpBOBHUH IPOIIEC 1oJIpa3HUKa KOpH TOJIOBHOT'O MO3KY

3agaua 3. Jlatu Ha3By nepudepuIHNX YaCTHH 30pOBOTO aHAII3aTOpPa CEHCOPHOI
CHUCTEMHM OpraHizma JIIOJIUHU (IUB. pUc. 3) Ta CTPYKTYpPYBaTH ii.
S 7

Puc. 3. Ilepudepuyna yacTuHa 30poBOro anaJjizaropa jgwoauau [3,5,8]
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Bionosiob. B Tabnuii 4 mogaHo CTPYKTYypy nepudeprdHOi YaCTUHU 30pPOBOIO
aHaJi3aTopa CEHCOPHOI CUCTEMH OpraHi3Ma JIF0IUHHU.

Taoaunga 4
Ilepudepruna yacTHHA 30pOBOr0 aHAJII3aTOpPA
Oune abayko Honomixcuuii
Ob0on0HKU 0YHO20 A0NYKA Aopo ounoco sabnyka anapam oKa
¢i0po3Ha | cyauHHA BHYTPIIIHS | - CBITJIONIPOBIIHI Ta - M 5131 OYHOTO
. ... | CBITJIO3AJIOMJIIOOY1 sa0yKa
anyxKa cITRIBRa Ta 1l | oo €10BULIA! (30BHIIIIHI)
PAMAYIED, | acrumu: pe ’ ) ’
- cKJepa, | - Biifiuacre -pOTiBKa, -TIOBIKH,
) ) - ONITHYHA, \
- pOTiBKa | TLJIO, . - BOJISHHUCTA BOJIOTA, | - KOH'TOHKTHBA,
. - BiifgacHo - .
- Xopiozes . - KPHIITAJIUK - CITbO30BHIA
paiay>KKoBa :
- CKJINCTE TLJIO amapar

Ha pucynky 3 nmokasaHi HacTynHi nepudepruyHi 4aCTUHU 30POBOI0O aHaji3aTopa
CEHCOPHOi CHCTEMHU OprasizmMa JIOJWHH, a came: | — paiiaykHa oOoyioHKa, 2 —
31HUIIA, 3 — pOTriBKa, 4 — KOH'IOKTHUBA, 5 — KPUIITAIUK, 6 —BIMKOBUN M 53, 8 — ciina
miama, 9 — 3opoBuii HepB, 10 — meHTpanbHa siMmkxa, 11 — cknepa, 12 - cyauHHa
000JI0HKa OKa, 13 — ciTKiBKa OKa, 14 — CKIMCTE TLJIO.

B Ttabmuii 5 cxemaTU4HO MOJIaHO MPU3HAYEHHS OpPTaHiB 30pOBOI0 aHai3aropa
CEHCOPHO1 CUCTEMU OpraHi3Ma JIOJIUHU.

Taoauus 5
3opoBuii aHAJTI3aTOP CEHCOPHOI CHCTEMH OPraHi3Ma JIIAUHHA

3oposuil ananizamop ceHcopHoi cucmemu Op2aHizma JroOUHU

Cucrema
Opras 30py: 1Ba OYHUX SOTyKa B OYHUX SIMKaX, 30POB1 KUTTE3A0C3MCUCHHS:
HEpH, JOMOMIXKHI OpraHu 30py KPOBOHOCHI CYJIMHU,
OYHA p1/IMHA.
Ilpusznauenns
- (hoKyCyBaHHS ONTUYHOI CHCTEMOIO OKa Ha CITKIBII - KpOBOTIOCTaYaHHS,
00’€KTiB 30BHIIIHBOTO CEPEIOBHUIIIA, - iHEepBaIlis,
- mepepoOKa, KOJTyBaHHs, Tiepeaada 300pakeHb - TIApOIMHAMIKA,
30pOBUMU MIPOBITHAUMH KaHAJIaMU HEHPOHHOTO 3B’SI3KY B | - TEMOJIMHAMIKA,
KOPKOBHUIA BIJIJILT aHATI3aTOPA, - BUPOOJICHHS
- popMyBaHHS BIAMOBIIHOI peakxilii Ha PI3HOMAaHITHI BOJISTHHCTO1 BOJIOTH

MOJIpa3HUKU
- 3a0e3neueHHs pyxoBoi QyHKIIT OUHUX M 5I31B, 3aXUCT
OpraHy 30py BiJi 30BHIIIHBOTO BILTUBY

3aoaua 3. IlepepaxyBaTu KOMIIOHEHTHU OKa, SIK1 3a0€3M1€UyI0Th aKOMOJALIIIO OKa.
SAxumu M’si3aMU BOHA 3a0€3M€Uy€EThCS ?

Bionosiob: Axomojiallisi oka Ma€ Tpu KOMIIOHCHTH:

1. BynbOapHuii — pyxu ouHUX sI0JTyK, KOHBEPTEHLIISA Ta IUBEPIeHIIIs.
3a0e3neuyroTh 30BHIIIHI M 513U OYHOTO sI0TyKa.
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2. llynminspauit (31HUYHUIN) — 3MEHILICHHS Ta 301JIbIISHHS] 31HUIII.
3a0e3neuyroTh M s34 paiaykKu (CPIHKTEp Ta ALTATaTOP).

3. JleHTIKynsApHUHN (KPUIITATMKOBUIN) — 301TBIIICHHST Ta 3MEHIIIECHHS OMyKJIOCTI
KpUIITAJINKA Ta MOro pyXH BIepea Ta Ha3aj.

3abe3mneuye BIMKOBUN M’ 53.

3anaua 4. Jlatu Ha3By 4YacTWUH CITKIBKM 30pPOBOTO aHai3aTOpa CEHCOPHOI
cuctemu JiroauHu (auB. puc. 4) [, c. |.

Tadoaunga 6
Ilapu ciTkiBKH
O } ; Bionosioe.
|, 1 — 6azanibHA MeMOpaHa,
Y 2 — MIrMEHTHUH emiTeNii,
|5 3 — map najau4ok Ta KOJ0O0UOK,
16 4 — 30BHIIIHA KOPJOHHA MeMOpaHa,
'- \ 5 —30BHILIHIN AIEPHUN LIAP,
J 7 6 — 30BHIIIHIN CITYACTHH 1I1ap,
7 — BHYTpIIIHIN sepHUit map (6imoasspHuX
1{ 8 KJIITHH),
} 0 8 — BHYTpiHIHif/'I. CiT‘-IaCTI/II?I map,
== 9 — map raHrI03HUX KIIITHH,
e 10 - map HepBOBUX BOJIOKOH,
Puc. 4. lllapu ciTkiBkn 11 — BHYTpILIHS TPUKOPIOHHA MEMOpaHa,
5, 6, 9-12] 12 — cynuHM CITKIBKH,

Ha pucynky 5a [11] mnokazaHo 300pa)keHHs CTPYKTYpH CITKIBKH T
MIKpPOCKOIIOM, a Ha pPUCYHKY 50 [11] — OymoBa CITKIBKM OKa JIIOJIUHH, J€ MOXHA
CIIOCTEpIraTy HACTYIIHI IIapy BHYTPINIHKOI OOOJOHKH OKa, a came: 1 — MIrMeHTHHUI
emiTeNid, 2 — map NajJudoK Ta KOJIOOYOK, 3 — 30BHINIHIA 3epHUCTUH miap, 4 -
30BHIIIHIA IIap CITKIBKH, 5 — BHYTPIIIHIA 3€pHUCTUM IMap, 6 — BHYTPINIHINA mIap
CITKIBKM (map OIMOJSPHUX KIITHH), 7 -TaHIJIIO3HUM IMap, 8§ — map HEPBOBHUX
BOJIOKOH, 9 - 30pOBUIi HEPB.

Puc. 5. a — Crpykrypa CITKIBKM IijJi MiKPOCKOINOM, 0 — 0yZ10Ba CITKIBKHM 0Ka
JIOAMHH [5, 6, 8-12]
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3agaya 5. OnuiniTh X1 MPOMEHsI CBITJIAa B CITKIBII 3T1JIHO PUCYHKIB Sa, 50.

Bionosios. 31 BCiX mapiB CITKIBKA HEMPO30PUMHU € TUIBKH IIap MIrMEHTHUX
KIITHH Ta Oa3anpbHa MeMOpaHa. Bci iHII mapu CITKIBKA MPO30pi A0 IIapy
HOICMEHTHUX KMTUH. [[iIrMEHTHI KIITHHM MOTJIMHAIOTh Ta 3aTPUMYIOTh CBITJIO, HE
Jar04y HOMY BIJII3€PKATUTUCH Ta OBTOPHO MOMACTH B IIAp MATUYOK Ta KOJIOOUOK.

[Ipominb cBiT/Ia 0€3 MEpernoH MPOXOIUTh BCI IIAPH CITKIBKU BiJ BHYTPIIIHBOI
MPUKOPAOHHOT MEMOpaHU A0 MICMEHTHOTO emiTeniro Ta 0a3aipHOl MeMOpaHu (BiA
1110 4 Ha pucynky 2.34) Ta Jocsrae mapy HajdddoK Ta KOJIOOYOK, J€ CBITJIOBA
€Hepris BUKJIMKAE MOAPA3HEHHS LIMX KIIITHUH T4 YTBOPEHHSI HEPBOBOT'O IMITYJIbCY.

3agaya 6. Mogenb KoIbOpOBOTO 30py Oyna 3aTBep/xeHa MiKHAPOIHOIO
cBiTNIOBOIO KoMicieto y 1931 pomi. CyTTeBuii BHECOK B ii po3poOKy CBOTO Hacy
smivicaunu M.B. JlomonocoB, T. IOur, I' 'enbmronsi. YoMy naHOIO KOMICi€O 3a
OCHOBHI KOJIbOpU MPHUHHATI HACTYMHI MOHOXPOMATHYHI MOTOKU: 4YEpBOHUU (A =
700 aM, @ = 683 ™), 3enenuit (A = 546,1 am, @ = 3180 M), cuniit (A =435,8 am, O
=43 n1m)?

Bionogiob. 3aranbHONPUUHATOI0 MOJICIUTIO KOJBOPOBOTO 30PY € MOJIETh
TPUKOMITOHEHTHOTO  KOJBOPOCHPUMHSTTS. 3TIAHO Teopli TPUKOMIIOHEHTHOTO
KOJILOPOCTIPUIHSATTS TPU TUIH CBITIOUYTIMBUX PELENTOPIB (KOJIOOYOK) OKa JIFOAUHH

CTUMYJIOIOTECS MOHOXPOMATHUHUM BUIPOMIHIOBAHHSAM - UYEPBOHUM, 3€JICHHUM,
cuHIM. CHIBBIJHOLIEHHS IUX MOHOXPOMATHMYHHMX TOTOKIB OKO 1 CIpuUHMae iX, siK
KOJIIP.

JUJis TOsSICHEHHS JAHOT'O TBEPKEHHS PO3TITHEMO CIIOYATKY YUM BiAPi3HIIOTHCS
najgnyku Ta konbouku?. Konbouku Ta mamuykd — (GOTOPEUENnTOpU CITKIBKH, BOHH
HEPIBHOMIPHO IpeCTaBleHi B CITKiBLI. 3aranbHa KibKiCTh Konoouok (6...7)-10°% a

nammuok - (110...130)-10% ¥V moaunu € Tpu BUIM KOJOOYOK: YEPBOHI, 3€NIeH], CUHI.

B ueHTpi CiTKiBKU IMiNBHICTH (KIIBKICTh KINITHH Ha 1 MM?) 1 KOJIOOYOK, i maIM4oK
BUIE, HDK Ha mnepudepii, ajie B IEHTPAIbHIM YaCTUHI CITKIBKH MEPEBAXKaAIOTh
KoiOoukn, a Ha mnepedipii - mnamuuku. [lanuuku BigHOCATH 4O amapary
nepedipiiHOTO, CYTIHKOBOTO, aXpOMaTUYHOTO 30Dy, a KOJOOYKH — IIEHTPAJIHHOTO,
JEHHOT0, KOJIbOPOBOTO 30py. [lamuuku maroTh OUIbLI BHUCOKY CBITJIOYYTIUBICTH, a
KOJIOOYKH — OUIBII HU3BKY CBITJIIOUYTJIUBICTh Ta CHPUNMAIOTh CBITJIO TIIBKH IPHU
BHUCOKIl OCBITJIEHOCT1 CITKIBKM. [lalMuyku HE [Aar0Th MOKIMBOCTI PO3PIZHUTH
KOJLOPH, a KOJOOYKH Jal0Th MOJKJIMBICTh PO3PIZHUTH KOJBOPH Ta PO3TISHYTH
npeaMeT OUIbIT AeTAIBHO.

30poBHI MIrMEHT MAJIMYOK - pojaorcuH. [lo ckiamy poaoncruHa BXoje ONCHH Ta
xpomoopma rpyna — peruHanb - Il — 1muc - perunans (quB. puc. 6). IlirmeHt
KOJIOOYOK TeX MICTUTh Il —11uc — peTnHanb, ajne O617KOBa YacTUHA MIrMEHTA 1HIIA, 1l
HA3WBaIOTh 10/0NICHHAMU. HasgBHICTH TPhOX PI3HUX MITMEHTIB KOJOOYOK IMOSICHIOE
3/IaTHICTh JIFOJWHHU PO3PI3HATU pi3HI KOJhopU. OCHOBOIO KOXHOTO 13 TMITMEHTIB €
peTuHaNb, aje N0 CKIaAy KOXHOTO MIrMEHTa BXojae pi3Hui orncuH. OncuH
nepeOy/IOBYy€e €JIEKTPOHHI XMapKU PEeTHHANIA 1 3MIHIOE HOTO 3/IaTHICTh 3aXOILIIOBATH
($hOTOHU PI3HOI TOBKWHH XBHIII.
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Puc. 6. Moaekya perunains (C20H2s0) [5]

R — xombouku (4eBOHI KOJIOOYKH) MICTSATh EPUTPOIIECHO, SIKU MOTJIMHAE (POTOHU
A = 680 HM, 110 BIAMOBIIAIOTH YEPBOHINA YACTUHI CIIEKTpA.

B — xon6ouku (CuHI KOJIOOYKH) MICTATH IIMAHOJICHO 1 MOrIMHAIOTH (OTOHHU
A =440 uM, 1110 BIJMIOBIIa€ CUHIN YaCTUHI CIIEKTpa.

G — konboukM (3e7eHl KOJOOYKH) MICTATH XJIOPOJIEHO, MOTJMHAIOTH (DOTOHU
A = 540 M, 1110 BIJNIOBIJIA€ 3€JICHIN YaCTHHI CIIEKTpa.

3anaua 7. [loscHUTH IpU3HAYEHHS JlarpaMH, sKa M0JlaHa PUCYHKY 7.
80

Puc. 7. HopmasbHi nepudepuyHi Me:xxi moJjist 30py Ha 0iJiMd Ta XpOMATHYHI
KOJbOpH [3]

Bionosiob: Ha pucyHky 7 mnomaHa jiarpama, Ha SKId HAOYHO ITOKa3aHO
HOpMaJIbHI NepudepudHi KOPJAOHH MOJIs 30py Ha O1IMH Ta XpOMaTUYHI KOJIHOPHU. 3a
JaHOIO J11arpaMoi0 MOXKHA BU3HAYUTH, SIKI KOJIBOPH OKO JIFOJUHU HE OyJie MOCTYIOBO
PO3PI3HATH BIPOJOBXK 0OU: B PEKUMI JCHHOTO 30pYy, CYTIHKOBOTO 30Dy, HIUHOTO
30py. Bnens monnna 1o0pe po3pi3Hsie BIATIHKA BCIX KOJIBOPIB.

3a JaHOIO JiarpaMoOl0 MOJKHA J1arHOCTYBAaTH TATOJIOTIIO PI3HUX BIIIAUTIB
30poBoro anamizaropa. CtaTuyHa MEepUMETpis JO3BOJIAE J1arHOCTyBaTH (hopMmy Ta
CTYIiHb JAe(eKTa MOoJIs 30py. 3MIHH B KOJIbOPOBOMY T10JIi 30pY BiZIOYBarOThCS paHiIle,
HDK U1 O61710T70. MEXero moJis 30py JJIsl JAaHOTO KOJbOPY BBAXKAETHCS TE MOJOKEHHS
00’€KTa, JIe OKO JIIOAUHHU MIPaBUIILHO PO3PI3HsIE HOro KoJip. biikue BCbOro 10 Mexi
TOJISI 30pYy 3HAXOJIUTHCS CHHIM KOJIIp, 1aJll - Y4ePBOHUM Ta 3€JICHUM.
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3apaya 8. Bimomo, mo mxepeny cBiTIa MNOTYXHICTIO 1 Bt Biamorimgae
CBITJIOBUN TOTIK 683 nM. BusHauntu KO0 MOKe OyTH OCBITJICHICTh LEHTPaIbHOI
AMKH (quB. puc. 3) niametrpoM 0,4 MM CITKIBKH OKa JIFOJAUHU.

Po36é’si3anns. B 1eHTpl CITKIBKM 3HAXOIUTHCS IEHTpajbHAa sIMKa, B SKIH
rocTpoTa 30py MakcuMayibHa. B maHiil 30H1 CITKIBKH MICTSATBCS TUTBKH KOJOOYKH.
Konu mronuna posrnsanae Oyab-skuil 00’ €KT, TO MOBEPTa€ HOTO TAKUM YMHOM, 11100
B1IOMTE BiJl HHOTO CBITJIO MOTPAIUISIIO HA IIEHTPATIBHY SIMKY.

Po3paxyeMo OCBITJIEHICTh LEHTPAJbHOI SIMKH, Ha TOBEPXHIO SIKOI MOTpAILIsie
CBITJIOBH MOTIK

P _ 4P 4-683
S md? 3,14-(0,4-1073)?

Bionosiov: E = 5,4- 10° a1k

= 5,4-10°(nK).

3amaya 9. Iliq wac [oCHiIKEHHS MEXI1 IMOJS 30py HUIIXOM KIHETHYHOT
nepUMeTpii OKO JIIOAUHHU (PIKCYe OCBITIEHICTh AYrH nepumeTpa He MmeHie 150 k.
Sxuii CBITJIOBHI MOTIK HOPMAJIBHO MOTPAIUISE HA IEHTPAIbHY SIMKY CITKIBKHA OKa
niamerpom 0,4 Mm?
Po36 ’sa3anns. CBITIOBUH TOTIK, KU HOPMalbHO TMOTPAILUISE HA LIEHTPAJIbHY
SMKY CITKIBKU OKa JIOP1BHIOE
md® 150-3,14-(0,4-1072)2

iID:E.S':EI = 1 =1,9-107°(1m).

Bionogiob: ® = 1,9-10"°1m.

3apaya 10. 3opoBa ajanraiiis — 1€ 3JJaTHICTh OKa MPUCTOCOBYBATHUCH JI0 PI3HUX
SCKpaBoCcTe 00’€KTiB. 3aBAsSKM 30pOBIM ajanTalii OKO 3JaTHE HOPMAaJIbHO
(GyHKIiOHYBaTH B IEBHOMY AianasoHi sickpasocter 107...10° kn/m%. V ckinbku pasis
BIJIPI3HSAIOTHCS CBITJIOBI MOTOKH, IO 3a0€3MeuyloTh HOpMaslbHE (DYHKIIOHYBAHHS
oka?

Po36 a3anns. SIckpaBicTh MOKHA BU3HAYUTH 32 HACTYIMHOIO (POPMYIIOIO
B @
a5
ne @ - CBITJIOBUHM MOTIK, IO BUIPOMIHIOETHCS OJMHHIECIO IUIONI (S) BUIUMOI
MOBEPXHI B OJUHUYHOMY TIJICCHOMY KYTi B 33/ITaHOMY HaIpsIMKY.
Po3paxyeMo BigHOIICHHSI CBITJIOBUX TIOTOKIB, IO 3a0€3MEUYyIOTh diana3oH
SCKPaBOCTEH JIJIs1 HOPMAJIBHOTO (PYHKIIIOHYBaHHS OKa
@, B,85 B, 10°

2 = = 1012
®, B,6S B, 107

Bionogion: ®,/ ®; =10'2,

3agauya 11. Bigomo, 110 npu MoBHIN ajanTailii OKo JIOAUHH 3/1aTHE pearyBaTu
Ha eHepriro cBiTIoBoro notoky 2-1071 epr. Ckinbku GOTOHIB peecTpye OKO JIFOIMHU

3a CeKyHIY, SIKIIO JIOBXKWHA CBITIIOBOI XBwWI1 JopiBHIOE 500 HM?
Pos3e azanns. Bpaxyemo, mo 1 epr=1r1 cm? / ¢? = 107 k.
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KinbkicTe (hOTOHIB, SIKE PEECTPYE OKO JOPIBHIOE
WA 10717-5-1077

he  6,63-10-34-3-10°

N = 50

Bionogioo. N = 50.

BucHoBku.

Byno po3risiHyTo NUTaHHS 00 MOXKIMBOCTEH (POPMYBAHHS KOMIIETEHTHOCTEH
YCHOTO Ta MHMCbMOBOIO MOBJIEHHS IIJl 4YaCc BUKOHAHHS CaMOCTIHHOI poOOTH
MaOyTHIMU (axiBIIMM Ha TMPUKIAAl 30pOBOTO aHaIi3aTopa CEHCOPHOI CHCTEMU
MoAUHYU. JIupakTMYHE HANOBHEHHS HABYAJIbHO-METOJUYHOIO KOMIUIEKCY JUIS
HAaBYAJbHOI  CaMOCTIMHOI  pOOOTHM  3MIMCHIOETBCS IUISIXOM  CTPYKTYpH3allii,
y3arajbHEHHs! HaBYaJIbHOI, HAYKOBOI 1H(OpMaIii.

Bbynun orpumani HacTtymHi pe3ynbTatd. [[uaakTWyHUN CynpoBiJl HaBYAJIbHOI
caMOCTIHHOT po0OTH MOOYJOBaHUM B JIOTIYHIN MOCIIJOBHOCTI 3alpONOHOBAaHUX
IHTErpaTUBHUX 33J1a4 € KOPUCHUMHU JJISI CTY/ACHTIB CEPENHIX 1 BUIIMX HABUYAIBHUX
3aKJIa/IiB a TAKOXK CTAPIIOKIACHUKIB MPOQUIHHUX KIIACIB.
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