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Krani$ixauifiuuir, eK3aMeH - oSos'sgxosufi KoMrroHeHr arecrarlii ua6yrrx KoMrIe-

TeHTHcrefi, eu:uaueHnx oraHAaprou nzuroi oceiu4 Ta Aoorarnix.qn-fl upo$ecifiuoi Aisnr-
uocri sa cueqiamuicuo 091 - Bionoris.

KnaniQixauiiruuit icuur.qns slo6yna.{ie OfIfI <EioQisnKa) Apyroro (vraricrep-

crxoro) piena surroi oceiru 6yae rpoBeAeHo y rpyAHi 2023 poKy.

@opnaar [poBereHHg * o,tLtuit.
Exsa\,reuaUifina po6ora cKnaAaerlcf, 3 25 recrou4x 3aBAaHb, IUo Malorb no qorl4pl4

napiaurz sianoniai, 3 flKr4x Jrurue oAr4H npaBI{JIbHuit.Ha BI,IKoHaHH, Tecry niAno-

lvrrbcfl.60 xs.

Ilporpavra reani@ixaqifisoro eK3aMeHy:4oSynauie OnfI <Eio@ianra>> cueqialurocri 091

- Eionoris" \ crnaAaerbc.f, 3 raKl4x pos4inir:

1. llpo6renui nuranHfl cyqacHoi 6ionorii
2. Eioiu$opMarl4Ka
3. Er<ororiuHa 6io$isuKa
4. Eio$israKa rpaHcnoprHl,Ix npoqecie
5. Eio$i:raxa n'sgin
6. EioQisnKa ceHcopHI,IX cHCreM

7. Mero.qororiq HayKoBLIx AocrriANenr y 6io@iszui

llporpairaa cKnaAeHa cninpoSiruuxarrau xa@eapu 6io$i:rar<u ra 6ioinQopMarI,IKI{ 6ionoriq-
Horo Saxyntrery IlrnincbKoro uaqioHarbHoro yHieepcr.rrery iueui Inana (Dpauxa.



1. TIPO EJIEMI{ I iI I.{TAI{H'I CYTIACHOI EI O JIOTII
lo,'roeui erarru B crarroB,'reuui c1'.racrroi 6io,rorii. Xapanrepl{crrrxa nsaeuooi4lrocrzu uiN oKpe-

Mr{Mu <ol,rinauu>. Crpyr<r5,pua opraui:a:rilr xorsoi narepii. IHrepaxrouixa: esaeN{oaii 6ilox-AHK i 6i-
lox-6i,rox. feu-peryraropui nrepexi x;rilr.ruu. EioinrfopntaruKai ro.[osHi MeroAfl.rHi ni4xo4u, ponb y
c-vuacHiii 6iororii.

K,riluHnnli quK.fr: crpyrflypa. Clp,-r'xrvpa x,qiruusoro ur.rKJry, pecrpuxuifiui:roqru y x:riruuHouy
uurc:ri ra ix 6ioxinri.{iri{ii :uicr. Cunxporri:aqil x,riraFr}roro ur.rKny B nonynf,uii rcrirun. Pons Cdk-
uunriHosnx r{oMrrrexcin y perynsuii x:rirrulHoro uriKny. BrrsFraqeHHs i saranrHa xapaKrepr{crrrKa urrro-
xiHia.

flo;rinenrugni rlranroprr pocry (rrirroniurr) - ro,ronui pery,rnropu upo;riQepauii i gu{epeuui-
auii n,rirnH TBaprrH i ,rroAunu. PoruHli iHcy,riHonoai6nax Saxropin pocry. PoAuua eninepuanbHoro

Saxropa pocr)'. Po,rraua rponr6oquraplr.)io $errropa pocry. PoAnua $axropa pocry $i6po6nacrie. Po-
ALIHa rpaHctf opNlyio.roro Qaliropa pocT) , ,u ta--tun) .

Cnpnxeunr peqerrropin : per\'.r-l ,rropHrrMr.r cucreNraNrrr K,'rirHHH. Crpyxrypa nna3N{aru.{uoi
ueu6paHu ra r'ren6paHHrix peuenropin. ('neur.iQiuui peuenropn no:rinenu{nHl{x Qar<ropia pocry. Iurep-
Hanisauiq :riraril-peuenropHr.rx xor'rn:relicis ra il 6ionoriuua po,rr. BnyrpiurHsox.nirr.t*ra curHarisauis,
Peqenropu ra G-6i,rriu r.ra3Nrarrrquoi uer,rOpaHrr: cnprxeuur nri>x Hr.rMH ra ponb y uexaui:tuax aii uuro-
xiuie. flporeiuiriua:ui xacrcaAlr ra ix po,ir, y'nepeaaui perynrrropHnx cr.rrHaJrin y xniruny: carna:muufi
IIIJrrx Ras/MAPK. Curua,rlui (tyuxuii nirogl,i<rie po3uenneHux Soc$oniuiais. Yqacrr, nporeiuxiuag A i
C y nepeaa.ri peryrirropHux curHa,'rin y ri.lrirrrHi. Cursa,rssuii ru,r.sx JAK/STAT y rBapr.iHHrrx rsiirunax.
Po:m 6i,rxie Smad y nepeaa.ri perynrrropnrrx cr4rHaJrie uuroxiuaMu polrrHu rpaHc$opM),roqoro $axropa
pocry 6era-runy. TpaHcrpnnuiiiui cfanrt:prr (ua npux:lali NFkappa B). MexaHi:ull plriiHyBaHHx 6rnxis
y,'x,liruHax. Po,rr ra uexasi'.tvu tlyurqi()ir\naHnr nporeacoM. Po:rs 6i,rxie-uanepouin y ruriruni. Mexa-
His\,{,i rpaHcnoKauii 6i"uxie y rr,riruui ra ricxaHi3Hlu, lxi Br.r3Harra}orr, loxa,ri:aqi}o 6irKia y x;iiruHi. Cer-
peronaui ra uev6pauui 6i,'rxu - [paKrurlriL' 3acrocyBaH]r, cKeponauoi rorarisauii 6inxis.

Mo;Iemyrnpui ruexaui:nrtr rcauucporeHe3y. Xiuiqsreit ra nipycuufi xauqeporeHe3. flporoourore-
HH ra oHKoreHL{. Morer<y,rlpni Hrexani:r:,rir 1ii 6i,rxoeux npo4yxria ilporooHKoreHis. Buyrpiruurox,ri-
THHHa:roxa,ri:auiq ra Sio,Toli.uti e,'Iacrrrrrocri 6i:rxonux npogyxrin [porooHr(oreuis. 3e'qsoK npogyr<ria
oHKoreHie i: ncuinenrrl.qHL{N{tl dtiixroparlit poct'\/. Aurlrouxoreuu feHH-cynpecop[ nyxngl{Horo pocry.
Mo.rexy,rrpui uexaHi:vr'r rii aurnoHKor r jrirr. Ocuogsi Qenoruniuai xapaxrepucrr{K}r sroqricHr.rx xliruu,
AnrorcpilHua pery,rrqis. (Desorunosi o3rraxri s-rrosrcicuux i rpauc$opuonaulrx xlirun. Oco6mreocri pe-
ry:uqii npo:rirfepauii rriruu ni4 uac :,rorrcicsoro pocry. Brpara KoHTaKTHoro iuri6ynauux pocry x:ri-
rHH. AeroxpriHHa peryruuir xriruusrlx rlrvnxqiri. 3uisu y crpyxrypi i $ynxqixx ueu6pauHrrx peqenro-
pis rc,'riruu nil .rac:,rosxicuoro pocry. 3r.iilru 1,'uexaHisl,rax [epeAarri pery.rrropHux crrrHauis eia peue-
nropin Ha Ir,'Ia3Marilqirii.t H,teu6paHi no Blri'rpiruurorc:riruuHux MoxeKynspHux uimeueii.3l,riuu B eKcrrpe-
cii cneuu$iqsr.rx resis ni;l qac :,rorxicrrr)ro pocry. Teopir 6ararocraAiiiuoro KaHueporeHe3y ra ii cym.
Mo:rery"unpsi r'rexasi:uu aii r(aHueporeriiu, Ilpon,toroprl ra iniqiaropu KaHueporene:y. Xiuiquufi ra si-
pycHuii KaHrleporeHe3: 3araJ'rbHa xapar(rcnLrcrnKa. Crpyr<rypa ra Oynruii perpoaipycie. Eiror p53 i xa-
HrIeporeHe3.

Mo,rery,rrpni *rexauitmu crapinr:rr i :aru6e.ri rc"riruu. CIi:io:roriqHa cMeprb nrirun y 6ararox-
lirunuux enrcapioruuHlix opraHi:uie. 3airporpauoBarra cN,reprb x:riraH. Anonrog: quror'ropQoloriqsa i
6ioxivriqna xapaxrepficlnra. IHgyKropr.l iiirorrro3y. Clynpecopu anonro3y. Anro$aria. HesanporpaMoBa-
Ha (snnanKoBa cN,reprb ruriruu. Hexpos).

Mo,.renylnpui rreranirurr nounrfllrrnx laxBoproBaHs. flia6er i oNupiHHx. flaroreseruqsi acne-
xrn lia5er1,, Mo,reity.[-flpr{()-reHernqHi -,., -\ilFr i]\rr.l, urci :rexa'rb B ocHoBi po:eurxy nia6ery. Arepo,lx,re-
po: i ceprteBo-c)'.qnHHi :araoprcaaHHfl. lirrroxiun i napaxplruHo-aBToxprrHHa perynsqix npu arepocKne-
pori. CHII ra anroivr.vH ui :ax eoproBar-r i r r . ( ] na:txosi 3axBoproBaHHs.

feHsa iuxeuepin. feHHa repani:r. .\{cxaui:nu Br.rHHKFreHHr{ pe3HcreHruocri lo rixie. KlouynauHx
)I(I{BHx opraui:nie. CronSypoei xriruuu 'fpaucreuni 

opranisrr,ru. Eioeexropu. Eioin>xeuepix. Mo:rexy-
lapui tuexaui:rrvrr.r (loprr,ryeaHHx irvryrro:rori,ruoi pi:notranirHocri. T-xlirzuslzit ra B-xnirulattuil inyuirer.
fi6puaouua 6iorexso,roris ra N,{oHor(jrou:r.rrHi aurlrri:ra. flporcapioru.rui ra enxapioru.{ui rcrirrauHi 6io-
peal<ropr4 y 6iorexno,rorisx. Ilocrrparic:iur{iirua nro.lu$ixauiq 6irxis: 6io:roriqne 3HarreHurr. Pery:rsuis



eKcrpecii I'eHiB rir LIac npollecia po:nr.r'r ri-\, -v 
'r'Bapun i .uu$epeuuiauii ix ruirun. Kprzrrzuui 4ru naop$o-

reHe3y nepio4u e en6pioreHe:i reapus i rr ixHiir Brrnr{B Ha po3Br{Tox. flousrrs flpo reHerr{vuy i enireue-
rHtIHy iu$opuauiro nia LIac rpouecis 6io.rori.rHoro po3Burxy. flNepela i uerorrr orprrMaHua cron6ypo-
gilx rcriruu. EiiouelaqHi ra eru.rHi npo6.'irrir.r orpr{MaHHr i auropucraHH.rr c'ron6ypoellx xliruu.

Hano6iorexuonorii i nanorrarepi;i.,ru Arq 6io,rorii i rrelnquuu. Hasoruarepialu, <posyl,rHi> lra-
repia,rn, ix nuxopllcraHH, Anfl AocraBxl.r rircapcrxllx cy6cranuiii i reHerrrrrHr.rx uarepia,'rin. EioceHcopu:
npuHuHnr.r crBopeHHn i :acrocyeauux.

Eiocrurca: nopymerrrrfl errrqlrrrx irop[r H:rvxosoi gin,rsnocri. Hayxona i4er, crarrtr, [poeKT.
llpo6,reun 3axHCry inrelexrya,rsnoi e,ur.rrocri s uayui. Erco:rori.{Hi npo6neura: r.no6alrue uoreuliuH-x,
3arpo3a 6iopi:rrol,rauirto, :a6p1,,rnenuu ,ilonxi:ux. EHepreruuui npo6JreMrz. BilHoerlosaui 4xcepena
eHeprii, Eiona-uHeo. O5'exrr{eua 6ioerI.riu: 6io:6pox, 6iorepopa3M, KnoHyBaHHrr opraHi:uin, rpaHcreuui
opraui:un" rpaucn,raHraqir rKaHuH i oplauie. orpHMaHH, eu6piouarrsHux cron6yponux xlirun.
Cy6'exrunsa 6ioeruxa: nopvrileHHl eru,rinr\ liopM Havxoeoi riq,'rbuocri. Hayxoaa iAeq. crarrr" flpoeKr

- il]rrfix .[o uarepiairr,rro-TexHiqnoro 'iaa)r-' rilcrlcHHfl HavKoBoi niq,'IrHocri ra uayxoeo-rexuiquoro [pofpe-
cy "rrrorcrBa. llpo6neuu 3axuc'ry inre:re ri rr'a,rrbHoi elacHocri n Hayui.

2.Б IOIHΦ OPIⅥATИКA
BcTyΠ Дo 6ioiHф opMaTHК II.I_Ц 01尉 (C Д HK i 6iЛoK.:ЦcHTpaЛЬHa ДO「Ma MOЛ CК yЛЯpHOT 6iOЛ OFiI

XX CTOЛ iTTЯ ,i CyЧaCHC TЛ yMa■ICHHЯ 3,()IIК И 30py CΠ i「 eHCTИ KИ Й TeOpii・ iHф OpMaЦ ii.Б iOiHф OpMaTИKa
ЯК CИ HTC3 MCTOД iB MOnCК yЛЯpHOT 6iOЛ O「 i∵.FCIICTИ KИ ,iHф OpMaTИ KИ i CTaTИ CTИKИ o MaprapcT O.Д cЙFOф

i ΠCpШ i MOД CЛ i CBOЛIOЦ iT HAΠ .TcopiЯ「 II)IIЙ HЯTHИ X TOЧ KOBИ X MyTaЦ iЙ (PAM)ヽ 4.ДeЙFOф .

HyKЛCOTИД,К OДOH,aMiHOKИ CЛOTHl:11 3aJIИ Ш OK― CЛCMCHTapHi OДИHИЦi iHф OpMaЦ iT,ЯKИMИ OΠCpyC
6ioiHфopMaTИI(a.TИΠИ ДaHИX.lЦO「 eHC:|])■ oTЬ FCHOMHl,TpaHCК pИΠTOMHi i ΠpOTeOMHi MCTOД И ДOCЛ i―

Д)I(CHЬ.IHTepaKTOM.CИ CTCMHИЙ aHaЛ i3.I)0」 IЬ 6ioiHф opMaTИЧHИX MCTOД iB y 6iOЛOriЧ HИX ДOCЛ iД〉КeH―

HЯ x.)I(ypHaЛ Nuclcic Acids Rcsearch― 〕IPoBiД HИ К y cBiTi 6ioiHф opMaTИ KИ .

БiOiHф OpMaTHЧ Hi CCpBiCИ Ha BC6-1lopTa■ i NCBI― PubMcd,GcnBank,Gcnomc,Taxonomy,GEO
datascts,HaЦ ioHaЛЬHИЙ ЦeHTp 6ioTexHo」 Ю

「
iLIHoi・ iHф OpMaЦ iT CI_ⅡA(NCBI)一 cTpyKTypa i фyHКЦ■.

卜IaTe、 IaTIIЧ Hi■loД eЛ i IIAII-1(oI::ミ cIITyaЛ ЬHi 3aCaД IIo БiOЛ O「 iЧHa MOД eЛЬ― Ha ΠpИКЛaДi a6eTК И

i MOBИ .lЦO TaКC iHф opMaЦ iЯ ?CИ MBOJ11■lC ΠOBiДOMЛCHHЯ .1_Ц O TaI(e ЧaCTOTa,iMOBipHiCTЬ  Ta BipO「 iД―

HiCTЬ ΠOД iT? IMOBipHiCTID(Ч aCTOTa)TPali lЯ IIHЯ ΠiД ΠOCЛ iДOBHOCTi(CЛ OBa)y ΠOCЛ iДOBHOCTi(TeК CTi)一

MOД CJli БCPHyЛЛi i｀/1apK()Ba.1101-lЯ´

「
I夕lL〔 iii(~;oB()i craIИ cIИ КИ cTocoBHo aHaЛ i3y HA11.()KpCMi BИ ΠaДKИ

BИ KOpИCTaHHЯ  CЛ CヽlCIITiB БaЙC30BOT CTall]CTHК И,BipO「 iДHOCTi i pi3HO卜〔aHiTIIИX p03Π OДiЛiB iMOBipHOCTi

ДO p03B'Я 3aHHЯ 6ioЛ o「 lЧHИx ⅡИTaHЬ ,

卜任aTe■laTIIЧ Hi MOД eЛ i eBOJI10111・ ll)■ (`「IeOTHД IIIIX ΠOCЛ iДOBIIOCTeЙ,MoД cЛi cBoЛ IoЦ iT HyКЛeoTИД
―

HИ X ΠOCЛ iДOBHOCTCЙ  ЯК ΠpИ KЛaД Πapaヽ 1ビ 11,И 30BaHИX MOДCЛCЙ .MoД eЛЬ Д I(aKCa― Ki、lypИ  J(〕 69,・11・ Πapa―

MCTpH. TeOpiЯ  IヽOЛ CК yЛЯpHO「O FOДИHHlll(tl.'fl・ ΠpaKTИ ЧHC 3aCTOCyBaHHЯ . TИΠИ MaTpИ ЦЬ 3alMiIЦ CHHЯ ―

OДИHИЧHil Cヽ 4Π ipИЧHi,Π apaNIeTpИ 30BaHi.1)tlЙ OHИ HИ 3ЬКOi CKЛ aДHOCTi B Hノ I`I Ta ⅡOBTOpИ .

110BTOpИ 一 KiЛЬКiCIIO ДOMiHaHTH〔 1(|)()pMa Op「 aHi3aЦ ii FCHCTИ ЧI10FO MiaTCpiaЛ y.HeCTpyKTypOBaHi

6iЛ KИ ЯK llpИ KЛ aД ΠOCJ1lД OBHOCTeИ  3 H1431,i(010 CKЛ aД HlCTI().

IIopiBHЯ IIIIЯ IIAII― КoIIЦ enTythi∫ LIIi 3aCaД II.EBoЛIoЦ iЙ Ha cΠopiД HcHicTЬ (「OMOЛ OFiЯ)ЯК КOH―

ЦenTyaЛ ЬHa ocHoBa nopiBHЯ HHЯ HA11.lkぅ 、loЛ o「 iЧHicTЬ , ΠoДi6HicTЬ→ iДcHTИЧHicTЬ . J~IOKaЛ ЬHC i FЛ06a―

ЛЬHC BИ plBHЮ BaHHЯ .Π iД110CЛ iДOBHOCTi.‖ POI aJIИ HИ、Ш Tpaф И,paXyHOK BИ plBHЮ BaHHЯ.EBoЛ Ю ЦlЯ HAΠ

ЯК ΠpoЦ cc MapК oBa. MoД cЛ i 4ヽapКoBa lt aHaЛ i3i「CHCTИЧHИ X ΠOCЛ iДOBHOCTeЙ . MaTpИ Цi MyTaЦ iЙHИX

ДaHИx PAλ4.ヽ4aTpИЦi BILOStJM.E、 ′IΠ ir)11[IHi MaTpИ Цi КOДOHIIИX 3aNIilЦ CHЬ i l'XHC 3aCTOCyBaHHЯ  B OЦ iH―

Цl cBoЛ loЦ ll HA「 I.

Π oHapHe BHPiBHloBaIIHЯ  HA「 1.|||'‖ IIЦ HΠ Fpaф iЧ HOFO iЛ Ю CTpyBaHHЯ  ΠOnapHOFO BИ piBHЮ BaHHЯ

I―IAΠ .1‐ИΠИ Πcpe6yДoB HAII.Я Кi Ⅳ10)I(lI[ll'14Я BЛЯTИ 3a ДOΠOMO「O10 ДOTΠЛOT― aHaЛi3y― ΠOBTOpИ ,ΠOBHi i

ЧaCTК OBi iHBCpCil.110HЯ TTЯ ・`
Bil(Ha'｀ 131・ II〕 lilII[()BaH HЯ .1lpИ KJIaДИ ΠpO「paM BiДКpИTOFO TИΠy ДЛЯ ДOTΠЛOT―

aHaЛ i3y Ha piBHi OК peヽI14X 
「

CHiB i FCHOヽ l i13.MeToД И ДИHaMiЧ HOFO ΠpOFpaMyBaHHЯ  y BИpiBHIOBaHHi

I―IA11. ′へЛIヽopИTNI ЛOKaЛ ЬHO「 O BИ piBIIIOIIill[IЯ (]NIiTa― yOTepMaHa 3 BИ KOpИ CTaHHЯ卜f yHiTapHOi MaTpИ Цi

3aMiIЦ CHЬ .ノ Л`
「

OpИ TNI FЛ 06aЛЬIIoro BHpiBllloBaHHЯ  HiД eЛЬ、laHa‐ BaHЧ a.IIOpiBHЯ HHЯ paxyHК iB BИ piBH10_

BaHHЯ HAI~I Ha ocHoBi yHiTapHOi・ MaTPH[li Ta BL()SUM62.



Aua.ri: PHK. Bu.asreHH.fl pPHK ii IPHK y reHoN,{ax. Auanis ,q,aHr{x RNAseq. Ba:u ,lauHx TPFIK.
flepe46aueHHrl Broplruuoi crpyrrypu PHK ra oqiHxa ii cra6i,'rruocri. Ba:n AaHux pPHK A,u norpe6
MoneKynspuoi raxcouol.lii. Basu AaHHx HeKolyroqux PHK. Easpr Aauux BrrqBrreHH, CRlSPR-e:reuenrin y
reHoMax Oaxrepifi.

3. EKOJIOTIIIHA EIOOI3IIKA
Tucx. ArnrocQepnrlri rncx. THcx soAu. Bn,rue rucKy na xuei opraui:uu.
Po:qunuicrr ra:is y pigunax. Bur,riprceaHHf, rncKy. Birep. llpuuuuu BHHr{KHeHHI airpy. f[apa-

Merpu nirpy" Crpeconi clrryaqii, uos'q3aui : eirpou. Burue nirpy Ha xtusi opraui:r,lrl. BuniprceauHx
napanerpia nirpy.

fpaeiraqis. Bpr:naqeuux rpanirauii. Bn:run rpaniraqii Ha Nrasi oprauisuu. Burvripronauur rpaoir-
poui:ny. Bi6pauii. [Iapauerpu ni6pauiii. Bn:rue ai6paqifi ua oprani:M n]o4rrHrr. Bi6paqii ra rBapr4Hr.r.
BumipronanHr ni6pauifi. KorueanHq ra xsriri. OcHoeHi Br.r3Har{eHHx. 3eurerpycu. I-{yuarti. Bn:urn npa-
po.qHux Korrr4BaHb H a rB aprrH. B ul,ripronaHHs npupoAHr{x KoJrr.{BaHb.

Arcycrnuui drarcroprr cepeAoBHxIa. Xeuri B npyxHoMy cepeAoBrrrqi. Xapaxrepucrr{Krl 3ByKoBrlx
KoJlLIBaHb. YrnopenHr snyr<in rBaprrHaMrr. Oi:uqui flpouecu, rqo cynpoBoAxy]orb rrorrrupeHHq 3ByKy y
HaBKoJII{rIrHboMy cepeAoeuui. Axycru.rHa xovryuixaqix reapuu. [lyrrr. OcHoaHi Bu3Har{eHHs. Posnolir
uiyNly sa iHreucueHicrlo. Cyr'rapHurl ru1,nr. Po:noai;r urylry 3a qacrororc. Bn:rue rxyNry Ha xaei opraui:-
rtH. Br.rnriproBaHH.q piauie rryMy. 3eyxoaa i:o,,rsqis.

Bo,roricrr,. IlapalrerplI BoJIorocri. Bnmie sororocri Ha xuei oprani:uu. BuuiprcnaHng sororocri.
B orori cm rpyHry. BrluiproeaHH.r Bororocri rpyury.

Teuneparypa. Ter,rneparypHi IlrKarrrr. Teuneparypa aruocrpepn. Tenneparypa rpyHry. Ter,rnepa-
rypa BoAofrM. Bn:rue reN,Ineparypa Ha xtHni opraHi:rvrrl. BuuiproBaHHfl reMneparypri.

OnaAu. flapalrerpu onaAie. B:aelrolis oua.qis 3 HaBxoJ'ruuuil,l cepe.uoBtrrueM. Isoronu B onaAax.
@paxqioHyBaHHfl isoronie. Cra6i:rsHi isoronr y npoueci ouaAin. Buniproeannq onarin. Kucnouri,qoui.
BHvipruear'rur :a6pylneHb B onarax

.flpupogui nuupoMinroeaHHn. flapalterpu coHrrrHoro BunpolriuroeaHHs. Burus coHflqHoro Br.r-

uponriuroeaHHfl Ila xnni oprauisx,{u. Bn;rue aznpolrinroBaHHrr ylrrpa$io:reroeoi o6nacri crreKTpa Ha
Ntlri oprauisMu. ArN{ocrpepne ennpouiHroBaHHfl. BunpouiuroBaHHq seN{Hoi noeepxui. A:n6eao. Bunri-
ploBaHH.tI npnporHlrx nunpol,riuronaHr. KeaHroei e,Tacrlreocri nunpouiuroBaHHs. 3axoun rerrJroBoro Br4-

npouiurorauun. KoporKoxBIlJIboBe coHqqHe nunpolrilrroBaHHr. [oeroxau:rEoBe Br{flpouiutosanu.fl 3eN,r-

rroi nosepxui.
Mexauopeqenqiq. Bagsa.reun.s N{exaHopeqenropia. MexaHopeqenropa ulcipu. Becru6ylopeueil-

uin. IHrepopeuenuix. MexaHopeuenuis y per6. Mexanopeuenuis y KoN{ax. I-panipeuenuis. Konaxn la
rpaairauir. fpanipeqenqix pocluu. Axycrope[enui.s. Arycropeqenqi, y ccaauin. Axycropeuetuir y
nruui. Axycropeuenui;r y pu6. Axycropeqenrliq y KoMax.

Tepruopeuenuiq. Mexanisr,ru repMopeqenuii. Ten,rona uyr,runicrb rBapr.rH.
(Doroperleuuis. (Doropeuenuiq y Kol{ax. 3oponufi aua,ri:arop pu6. 3opoauit aHauigarop nraxia.

3opoaufi aHanisarop ccaeuis. MexaHisN{ra sopy ccanqin.
(rirlrxa qBurq lepeHeceHun. Euepreru.rHrii 6a,raHc rfi:uuuax ra 6ionori.rHr{x cHCreM 3 HaBKo-

,luruuilt cepenoButqeNf. .fleuu]a fiepeHeceHnn. llepeueceHHq MacH: Bo.4a Ta po:.luueui perroBuHa. flepe-
Hecer{Hrl NIacI{ B rpynri. IlepeHeceuHs Macu (.turfy:ix). {u$y:ir qepe3 rrirnuu. Ocuoc. AxrueHe rpaHc-
rlopryBaHl{r. Kopeuena cucreMa. Kcurelra. O6'enrruuit uorix. @:roenla. BlrlriprcnaHH, rroroKia coxy.
flepeueceuH.fl Bo.qu rig .12s peuegiaqii. Ilepeueceuu-r :a6pyaurosa.rie pocnrHoro.

3nriua eurpouii. flapanrerpr.t repMoAr{Hani.ruoi cprcreMr.l. ilepurufi 3aKoH repMorrrHaMirr,r. flpyrufi
3aKoH repMoAllHauixli. Enrponirr. PieHoBax(Ha repNronr.rHauixa. HepiBHoBa)r(Ha repMoAr.rHaMixa. Tepuo-
auualriqui cHrH Ta repMo-THr{aNri.rHi nororu.

flepetteceuHfl LIacrI: BonrHa napa ra ra:u. TpaHcnipauir. fa:oo6uiH. BuuiprcraaHHfl ra3oo6ruiuy.
3a6pyaueHHfl HaBKonr4 [rHL,olo cepe.qoBH x]a rpaHCrloprHr{N,{r] :aco6avn.

BunnponyBaHI'tfl : no,luoi nonepxui. lucnepciiiHe rrepeHeceHHq MacH. MoAe:rrceaHHrr notultpeH-
ua :a6py.uueHb B arMocrpepi. flepeHeceuHl norirpt ra napu uiA qac pe ue4iauii.



rlacrunr<u y HaBKo!'IurxHboMy cepeAoBrrrqi. Oisura rracrr{HoK. Aepo:oni ra 6ioaeposori. HaHo-
qacrIIHI(I{ ra peue4iauiq uaexoJrurrrHr,oro cepe.qoBr{ua. Cpror. Trorrouosufi luu. ilepeueceuux il,luy:t-
cy. flepeueceHH, iuny:mcy (e'r:xicru). More,rrosauHq sN{iHn urnugxocri eirpy no6,ru:y :euHoi rroBepx-
ui. Mo,qenrcBaHHfl :uiurl ursurxocri nirpy y pocnHHHoMy noxpuni.

fleperteceuHq ereKTprrnrr. Erexrpoxilri.runfi noresqiar. lloreuuian crroKo]o ra rroreHuia,r aii.
36y4,'ru nicrb pocrlrHHrlx rriruu. ErerrpoxiueruqHi N{erorr{ peueaiauii.

flepeueceuHrr rerr,.rorn. llepeueceHH.s renrorr.r qepe3 TennonpoBilnicrr. CrauioHapHa reflnonpo-
eilHicrs xpi:s ruap peqoBHrrrr. flepeueceuHs relrorr{ Lrepe3 xoHeeKqi}o. flepeHeceHHq relrorfi Lrepe3

nunponr iu x-lBaH Hs. flepe ueceu He rerrJrorr4 qepe3 ilapoyrBopeHHfl .

Ygapui xsu,'ri. Hacrilr<u Ar.fl r{uBnx opraHisuia, nogir 3a cryneHeM ypax(eHH.a. KoHry:ii, rK ua-
criAox rrexaniqnoro BrrnHBy yAapHr4x xBrrJrb. Bn:rus pi:noro rany sa6pyAHeHHs, BuKJrHKaHoro BoeHHr{-

rrru Aiq\,{u (nzpnu ni4 nr.r6yxiB, or(o[r{, roxcuqui perroBuHu niA nomory paKer i pyx naxxoi rexsixz i
r.4.) ua xruni opraui:nrn.

O:ouonuii urap. Buuiproeauur o3oHy. flapuuxonufi e$exr. BaruripronaHH.s BrtJ'u.rBy napHr{KoBoro
ecfexr1,. EHepreruusllfi 6auasc seN{noi nonepxni. Euepreruunuii 6a,rauc Jrr{crKa ra pocnuHu. Eueprern-
.{H r.{ it 6 a-rl aH c rB ap r4 Hrr. Eu ep reruu sui,t 6 ata:E,c s oAo ii},{.

4. EIOOI3I,IKA TPAHCfTOPTHUX TTPOUECTB
3ara,rsna xapaxTepucrlrxa rpaHcltoprHrlx npouecie ra npoqecie 6ioe:rexrporeHe3y. K,racrn(lixa-

qix rpaucuoprHHX npouecie. Tpancnopr Bonu. flaclieHufi i axrusHraii TpaHcnopr. IlepnnHuo-aKrueurlfi
TpaHCrropr. B'ropuuuo-axrusuufi rpaHcnopr. Yuinopr, cr.rMnopr, aHTunopr.

CrcnaA ra crpyKrypHo-cfyuxuionamua opraHi:aqi, MonexyntrpHrrx KoMrroHeHrin 6ioueu6pau.
Melr6pauui 6i,rxu, Byr,'reBoAr.r ueu6pau. Tunu nsaeN{oliii nrelr6pauuux KoMrroHenrie i ix polr y

SynxuionysaHHi 6ionenr6paH.
K,racudriraqin rpaucroprHrrx 6i,rxis. Kaua:rr i nepeuorquxu: 6yAona ra $ynxqii, Kana,ru i ne-

peHorur{Krr xx cfepl,renru: 3acrocvBaHHfi reopii rxBuAxocrefi. Ana,ri: craqiouapuoro craHy.
MeroAu Aoc,riAxeuHq rpaHcroprHrrx upoqecin (peurreuocrpyKTypHuii aua-ni:, e:rexrponul.iil

napauaniiruuir pe:ouaFrc, rrrepHuii uarHirHali pe:ouaHc, eJreKTpoHHa uixpocxouix, 4uQepeuqia:mHa
cxaHyroqa KanoprlN,rerpix, uerog fiir<cauii uoreuqia,ry, MeroA pe3oHarrcHoi uirpauii eneprii i r,to,rexy,rx-
puoi uirueui).

Peecrpaqix crpyN,ry, rqo nporixae qepe3 oAauo.ruutt KaHaJr. Meror rrerrr-KJraMny. Heae:ruxi rr,ro:re-

KYJ,'ILI rI( nroneri Kaua,rie i nop. fpauiuunlaH. anaMerlurrrH, Hicraruu, aucforepurluH.
XapaxreprrcrrrKa nop i rarra;rin. Ll-{i,ruuui xauauu. -flaepni nopoei KoMrrreKcr.r. flopuuu.
Meu6pauui peuenropn. Hixorusosufi aqerrr:rxoriuoelrfi peuenrop. Ilorenuiau:a,.re>xnuii uarpie-

sHii xaHar. Ka,rsuiesufi xasa,r. 3na.renHs peuenropis i xauarie y nsaetrrogii rurirus i: cepenosNuIeNa.

Yuinoprepu, cr.rufloprepfi, aHTrrrroprepu. XapaxrepHcrxKa aKTHBT]HX [epeHourrxis. ulo Br4rio-

pucroByroru enepriro rinpo.rri:y AT@ a6o rpoc$oeuoluipynary. AxrrlsHi rpaHcnoprni cucreuu, crpr-
>xeui s lepeHocoN{ e:rexrpouie a6o nor:runaHHrrM csirra.

Tpancu opr H ee.rr e r(Tp o"u irin. flucf ysir. flo:rerrueHa turf y: ix.
Tpaucuopr ioHie. IoHua pieuoaara. E:rexrpoxir,ri.{Hrii noreuuia,'r. fi4paraui-a iouie. Iouua pinno-

Bara Ha rrrexi po:4i:ry cfas. floaeiiiunri eneKrpulrHuit ruap. flouuaHiecsxa pinHoeara.
E,rexrpo4nrfy:iiina reopir rpaHcnopry ionin qepe3 r'reu6pany. PisHqHHs eneKrpoArr$y:ii Hepuc-

ra-fI.raHxa.
Mo,rexy:upni ocuonu nepBnHr"ro-axrrBHoro rpaHcnopry ionin. AT@a:a P-rxny. AT@a:u V-rany.

ATrDa:u F-runy.
Mo,rercy.rrlpHa opraHi:auiq Na*, K+ -rroMrrrr. Mo:rercy:rrpsi ocsoeu crBopeHHq elexrpoxiuiuuo-

ro rpa4ieury ioHin. Na*, K* -rroMrra. Morexy:rapna opranisarlig. MexaHisN{ ri4poniruuuoi pear<uii. Mo-
4rlrpixaropre i iuri6iropu Na*, K* -AT@a:r.r.

Opraui:aqiq Ca2*-uolrrrrr B ueu6paui. Kiseruxa rpaHcnopry Caz*.Cxeua poOoru Ca2*-uolrnu.
ATO qn NroAynqrop Ca2*-norrnu. Ca2* rx iugyrrop xourpopuaqiilnux nepe6yaoa 6i:rxie.

ATcDa:u Fr/Fo - runy r,riroxougpiri, xnopornacris i Saxrepiii. Axrunui rpaucnoprHi cncreuu.
cnpaxeHi 3 fipouecoN{ tlepeHocy e:rexrpouin a6o nor:rrrHaHH.s csiua. L{uroxpoM-c-oKclrAa3a.



EanrepiopoAoncuH : H*-uouna
Mexanouyr,ruei iousi KaHaJrrr. Ey4ona, Synxqii. 06'eu - perynrcrc'd cltcre]uu rpaHcrloprf iouin

rrepe3 rrra3Marur{"y;;*a;;"y.Na*, K*, cl - 
-KorpaHcropr, Na*/H*, Na+/ca2*-, cl 7HCo3* -o6nin'

Men,r6pagui nopu. ruo crBoprororbcs eK3oreHHI{MIr areHTaMI{. Toxcuru't i uuroriru'{ni 6i:rxu'

flep,trea6i,ri:auiq 3a AorroNrororo Aereprerrris. ocNlorl4tlHol-o tuoK.v. nil gielo ereKrpHLlHol-o no-

:rq. Y.{acrs KoMrroHeHrin uevr6paH B pelynquii nera6oli'tuIlx npoqecin' 3ara'llua xapaKrepl4crl{Ka rre-

peAaui iHd]opruaUii s rcIiruHi. Poirr ionie y rr'tera6oJli'1HI{x rpoqecax 3a f{acrlo uerl6pau'
' 

vo:,exy:rrpui l,rexani:nu inrerpauiirc:rirunsoronera6oli:uy.
Crpyxrypuo-SyHruioua,rsni mo4ur[inaqii uo,rerylspHlrx KoMrIoHeHrin 6ioruen6pau sa yuon

BrrnuBy rpi:rlxo-xirr,riqsux areHrie.
Mexani:lnru Hygneonna3Nrarr.rrrHoro rpaHCnopry. Ey,roea i sracrllsocri x4epnoi nopr'r' Eneprerltra

HyKneoquronJIa3MarLIt{Horo TpaHcropry. (rn, Ran. Tpaucnopr 6i'rxoBHx KoMrorleurie'

AlrrepnarusHi N'{exaHisuu iunopry 6inxie'

5. EIOOI3I{KA M'f3IB
It,racudrixartii rilnie m,rr3oeux BoJroKoH i cxe:reruux Nr's3ie. @yHxuii ra x,'racucpixauis r't'q3oel4x

TKaHUH , nnop4ro-,pyurqioHanL,Horo i ricroreserur{Horo npnHuunie. PisHuuq e 6yaoai ra Syuxuiony-

sauHi flonepeqHoc\{yracr,x ra rnaAeHEKr.rx r,I's3osfix xrir,nH. ocuosui xpurepii. rulacu0ircauii runie

N,r,q3oBUX BOJIOKOH: XapaKTep cKopoLreHHl, ruurAxicTb cKoporIeHHq' run oruculoBa,rlE'Horo o6vriny'

Crpyxrypa py<oeoi o.uuunqi.- - 
Mls:osi peueuropu. Ey4ona Nr'fl3oBoto BepereHa. Inrpacfy:a,'rbHe M'f,3oBe BoJloKHo 3 qAepHolo

cyNr*oro, JraHuro)Kr(ooo-olaprri iurpa$y:a,,rssi tr't's3osi soroxHa. Bu,q[ M'[3oel{x peueuropie' Eyloaa ra

(rvuxuioHl.BaHH, iurpacfyranbHux *io.our* Bo-roKoH: Asox runie Bo"rlol(oH 3 flnepHoro cyMKoro (ruHa-

tr.li.ruux i craruquux) i no,roxoH 3 flAepHHNr JraHufo)r(xou. EyAoea M'rl3oBoro BepereHa. Pignuus n SyHx-

qiouyaanui ,u ..r.opnir.t peueuuii pisHoeuain cyuuacro-qAepHux inrpacpy:a,T bHux M'q3oBl{x BOJIOKoH 3

Be.,rrKolo ra N{anoro rxBrrAKoAlero peaxuii. @isiororiuua po.nr KoporKlrx ra AoBrI{x JIaHIIIoxKoBo-

qAepHrix inrpa$ysa,.6Hnx M'fl3oBrrx BoJror(oH a cnpttiiuxrri iucfopuauii npo pieeHs iuonipHiffroro npo-

qecy sr,tiHla AoBx(IlHI'I M's3a.

AtpepeurHa ra etfrepeurua irrrrepsaqin irirparf y3a,'IbHl{x M'q3ospIx BorIoKoH' Hepnono-

c,vxo)Kr.r,,rbHe BepereHo. Birrui Hepnoni 3axiu.IeuHq. Kourpo:rs craHy cKeJrerHux l't's3in:i cropouu UFIC

H.poo"o-^r,".ou. 3'enHasus. Koproni uoronefipouu. @yuxqioHynauHx xlirus Eeua. <Dynxuii qyrnuBo-

ro crurrHoMo3KoBoro By3Jra, -u6u- i rauua- rrloroneiiponie e cflcretnti xourpo:uo Nt'r3oBoi axrueHocri'

Iipxue rocrcuHarrrgqHe raJrrMyBannx a-ur$a-rrrorouefipouia i uenpxN{e [pecHHalrrl4qHe laJIbMyBaHH'[

ans(ta-l,roronefrponin. Oynxuii iHxancylsouurr* ra sirsHlzx HepBoBHx saxiHqeHs B KoHrpoJti crauy

M'fl3oeoi cI{creNIIr.

Mexauira, eHeprerr{Ka ra pery,.rnqin croporreHuq. Mo:rexylrpui rr'rexaui3MH M'q3oBoro cKopo-

,au"r. a^,tr;lryrrro-ru.oBa xapaxTepr4crr4Ka cr(opoqeHFIx. Crpyxrypua ocHoBa npyxcuocri lt'l3y' Axru-

eHi i nacHsHi uexasiqlli xapar(TepHCruKH rronepeLlHocl\{,vracroro v'l:y. I:olterpuutle cKopoqeIIHfl'

38,n3oK AoBlr{r{Ha*HarrpyxeHnr. Terauyc. IsoroHi.rue cxopoqeHHq. 3anexHicrq uiN HaBaHTax(enHsu i

AoB)nr{Horo M'rr3a. E,ueprerurcu 
"noporarun, 

pinuxnns Ximra. flapauerpu noreHqia'ry Aii rouiqnux ra

Qa:nr.ix BorIoKoH. B:aeNro:s' g:ox uix :6y.[Neuuxu i cxopoueHHs]\{'

Cne,rernurl nrofl:. Eyaona. faHi elexrpoHnoi rurixpocxonii. PosMiureHH.s aKrHlloBHx ra NtiosI'IHo-

eux rfinauesrin. Ocnonrri crpyxrypui e:relreHru M'[3oBoro BojroKHa: IIo3AoB)I{ue po:nirqeHu's roec'rl'Ix i

,orn^ uporoQi6pr.rr, nor.p.uuuii pospis capxouepa a pi:Hux Ai:rxsxax' Ei:rxu floneperlHocMyracToro

l,r'x3y. finoregu M'.fl3oBolo cxopoqeHHr. faayrrUis sgaeN{oAii roecrux Ta roHKHx $i:raueuria'

Toniqui ra $a:ni M'q3oei BoJronHa. Bgaeuo3s's:ox uix nusirbHeHH.sM iouis Ca, no'reuuia'lov

Aii ra cKopoLIeHHr*r. yr".rt rponorriuy C ra ionie xa:rrUirc s perynxUii cropoueuux'

Cepueuut:r lt,fl:. oco6:rtzeocri .,p1,n'yp,o-{yuxqioua,.IbHoi opraHi:auii. Crpyxrypui oco6;runoc-

ri nioxapga. E:rexrpl.r.rHi eracrusocri l,{ioxapaa. Biouexauixa ii eHepreurKa cKopoqeHHs cepueBoro

M'43y.



Ila4ennxi m,slu. HeNr'q:ona $opua p)xnr.rBocri, Eyaona rJra.(eHbxoM's3oeoi xliruutl. florenrli-

a,q aii tJlaAeHbKr{x l,r's3ie. 3s'qgoK rvrix :6yAxeHHflM i cxopouenuxlt. PerylxUir cxopor{eHHf, - poscna6-

JIeHHfl |JIaAeHE,KI'IX M'qSie'
llpuxnagu Heu's3oBoi Sopuu pyxJrr,rBocri. Pyxoruicu poxapioruqHlrx opraHi:lrin, eyxapicruu-

sux nriruu, alre6oiiuufi PYx.
Po:.nagu pofiorn vroq3in. Tuun tuiouarifi. Pospunra ra nouKoAx(eHHfl tt'sgis. Po6om u'rsie nptl

ypaNeuni xpe6ra. YurxoAxteuHs r,t's3is ni.q qac 6ofioeux aifi.
IIpore3yBaHHq sificrxonux. Biouiqsi npore3l4. Mioenexrpuuui npore:u.

6. EIOOI3I,IKA CEHCOPHI{X CI4CTEM
flpetuer i :anAanus 6io$i:uxll ceHcopulrx cl{creM. 3arou <cneuatpiuHl4x HepBouax eueprifi>.

Ilpeauei 6io$i:r,rrrz ceHcopHux cHCreM. Posairu ceucopuoi 6io0israru.. 3ara,tuHa xapaKrepHcrHKa

o6,.nrrrroi i cy6'exrusuoi; ceHcopuoi 6io$i:uxu. tlyrnraeicrr aHanisaropin opraHiswry JII0AI'IHI4 B 3a-

6esueqeuui 6e:nexu NurreAig:nuoiri. flourrrs (ceHcopHr.Ifr oprau>, (ceHcopHa crlcreMa) (<auani:a-

Top)), <ceucopui peuerrropr4>. K.rrau.rsixauiq ceHcopHl{x cl4creM. Cencopni peuenropl{, ixH.g uacraSi-

Karriq. Cueur.r$iunicrr ceHcopHI4x cI4creM

Mexaniiuu peuenuii. 3ara,rr,ui oco6Jrusocri Qyur<qiouynauus ceHcopHlrx clrcreM. Ilpouecu

rpaHcAyKuii i rpauc$oplrauii y peuenropax. CeucopHa Mepexa. Eranu rpaHcAyKuii y cencopHl{x peue-

-opur. MexaHi:u reuipauii i uracrr4eocri peuenropuoro uorenqialy. Tpanc0opMauif, i uepexoAynau-

Hq peqenropHoro roreHrriany. Oa:na i roHi.{ua silnosias repBI4HHoro aSepeura' Alanrauifiui npouecra

y peuerropax. OpraHisauig i BJIacrIlBocri ceucopuoi naepexi.

Ceucopue sitqyrrq, CniesilHoureHHf, MoAaJrrHocri i csiAoN,Iocri. Bracrunocri sia'{yrrs. Inren-

c1asuicrr eiguyrrx. A6comorurafi uopir niguyrrr. Cy6'exrunuufi 4ratpepesqialuuufi noporu. 3axon Be-

6epa-Oexn.pu. 3unou CrieeucoHa. llpocroponi eracrznocri sil.{yrra. Kourpact. r{aconi aracrunocri

eiA.{yrrq. Kiuruuua qacrora 3rruT"rs. A.qauraqis i ceucurugauiq. MoleJI}oBaHHfl HepBoBHx xlitus (uefi-

pouie) i HeftponHux Mepex.
3aralusa xapaxTepr.rcruKa :oponoi ceucopnoi clrcreMu. Elexrpoiuaruirurafi cneKrp i e}{AUNae

ceirro. Crcoroni.rHrf i 6oroniqnufi eip. Iiepra$epuqHa i ueirrpa,trHa r{acrl{Ha sopoaoi ceucoplloi cllcre-

rr,rra. Ey.uona oqHoro r6iryxa. Oyuruii crissux 3aJro3, CmososuAireuux, 3Har{eHHr i perynauir IIapacHM-

rrarrrrrHoro i currlnaruqHolo HepBoBLMI4 cI,IcreMaMIl. Crau.upou cyxnx o'Iefi. 3iHuqs. Peaxuis siHI'Iqi Ha

OcsirleuHs, yqacTb rlapaqlIMnarnqHoi i ClrN,lnaru'Iuoi uepeoei cucrev u'

Onruqua cgcreMa oxa. flionrprauHuft a[apar oxa. @oprrlyBaHHfl :o6paNeHHs Ha cirxisqi. Pery-

Jrsuifl giourpuuuoro aflapary oxa. AxonaoAauir. llopyrueuHr QopuyBaHHfl so6paNeuus ua cirrinui (xa-

TapaKTa, npec6iouia, a6o siKona AaneKo3opicrs, acrlIrMarl4:u, csepuuua a6epaqir, xpoMarlruua a6epa-

uiq, N.rionis, rinepnterpouir, uayxorraa) ra ixHr xoperuix'
Cirxiarca orru. 

-M.roAu 
Aoclil>xenu.s cirr<inKlr oKa. Ilprrrla oQrarrrnrocronis. Crpyxrypua oprani-

sauis cirxiBK2 npr4Maris. Ceiuor{yrrr4Ba, siffxosa i paiiayNua qacrnHa cirxisKu. [enrpa;rsua qlvlxa i

xoBra nn.f,Ma. C.:rina unslra. iDyuxuii cKJlaAoBr4x rlacrr4H cirxisxu. ToeullHa cirKinxu y pi:Hux ni.qainax.

XHs,reHHq cirKiexu, Bi4urapynaHHq cirrciexu ni4 cyarusoi o6onoHKI4 oxa, [[apu citxiarpr. Opraniraqir

perlenropHoro anapary cirxiaru. fycurua naJ'II4qoK i ron6oqox y pi:uux qacruHax cirxinxu, ixn.s gara-

rrura nirrrxicm. Crpyr<r:ypa ilanuqox i xon6oqox. Cnexrpu nornr4HaHHfl naJll4qox i xo.n6or{oK. Tnnu xol-
6ot{ox' 

,-,,^-.,.^,,ir rr rhnrnnprrpr-r..nqy oirrcinrcr,r- RniNrxrreHHc : PeaKuiqIlpouec1r rpaHcAyxuii y noropeuerropax cirxinxlr. BsiN,IxueHH.f, 3opoBoro KaaKaAy'

i:ouepu:auii 1l-urac-peruHaJrro, ponb poAoncl'IHy, rpaHcAyuuuy, Socsoaiec'repa:u ufM@. TeNr}rosufi

crpyM. Erauu uiAculessfl y 3opoBol,ry xacxaAi. flepnuHuufi i ntoplzusufi peuenropui uoreuuialu \eutLt-

.{ox cirxinru. BurnrxrreHHs 3opoBoro KacKaAy. Ifraxn poroncl{Hy. Bioxirraiqua ocHoBa cniuoaoi i revrHonoi

aaanraqii :opoeoi ceHcopuoi cI4creMl4.

Heiipouua Mepexa cirr<isxu. Polr 6inonxpie, ropn3oHraJlbullx i amaxpuHoBlrx rlirnn. CuoH-

raHHa aKrraeHicrr raHrriogHux x,'riruH. Hepaoei r:rirusu on-, off- i on-off-runy. PeueuropHe [oJIe raH-

;1iogir1rx rsiruu. Ko6opocneura$iuua opraui:auis peuerrropHux ro.rrie. Ila'repalbHe raJIbMyBaHHs y

cirxieui orca, Hafiue6esne.ruiilli rpanr,au orca niA qac rifrnu. BiouiqHe oxo (a6o sopoeufi uefipouut'tfi upo-

Te3 r{H uefi poirraunanr).



Kolr,oponufi:ip. Teopix orroHeHrHr.rx romopie fepiura. Bunurseuu.s nicrs o6pa^:ir. Konropoc-
ueun6iqui rr.rrru raHruriosHux xliruu. S-xon6oqxonufi xasa,r. IlopyuleuHfl KonbopoBoro 3opy.

Ilcuxo$i:uKa 3opoBoro cupufiuflTTq. Oisio,'rori.rHa ocHoBa i nu:uaqenux i rocrporra sopy. Tou-
KoBa, cenapa6imua, uouiycHa i $oprvreHa rocrpora:opy. TouxoBa, celapaOimsa, HouiycHa i $oprueHHa
rocrpora sopy. Kpr.rruqHa qacrora 3rrrrrrfl ceir,roelrx uepexrinr,. Einoxynxpnraft rip. Cnpr.rfiuarr.s rrpl-
6uuu. EiuorynxpHa KoopApruauis pyxy ouefi. Pyxu oueft lrpu po3rrlrilaHHfl cKnaAHI4x npe4uedn. Caxxa-

4u.3oponi inro:ii.
3ara.nnsa xapar$epucrr.rKa c,ryxoroi ceucopnoi cucreMlr. Eyaona nyxa. 3onnirnne, cepeAHe i

nuyrpiruue (eanarr<a) Byxo. OyHxuii cepeAHboro Byxa. YsroANenus iuueuAascin. CrpyxTypuo-
tfyur<qionanrua opraui:aqis gaelirxr. Kopriin oprau. Cryxoei rpoqecl4 y nnyrpiruHboMy nyci. Clyxo-
eprfi rrrrsx. I]enrpantu a qacrr4*a c:ryxoeoi ceHcopuoi cncreMll.

flpouecu rpaHcAyxqii i rpauc$opuauii y nHyrpiurHboMy nyci. r{acrorHa Aucllepci.r, ponl 6i-
Nyuoi xerari y :anurui. Posno,4ir r{acrorHax MaKcHMyMis ss.[onN ocuonuoi rraentdpauu. Ilocrifisi IIoreH-

uia,.ru rcaua,ris 3aBrzrKr.r (euloxoxleapuaft noreuuian). Mixpotpounfr noreuuia,r sannrru. MexauorpaHc-

4yxqir y BonocKosr.rx rc:riruHax. Xapaxrepr,rcruKa BoJIoKoH cnyxoBoto HepBa. Anruliryauo-qacrorHe
nepeKoAvi€xHilffffi:; 

Tffili::;#;:XrulTl""*,. I:ogouu. Moeua o6.,,acrr. nopir porpisueu-

Htr r{acror. fyuuicrn 3ByKy. Ilopir po:pi:ueuufl eurru 3ByKy. 3nyxona rpaBMa. Cnyx a yMoBax ilryMy.

Alaurauis clyxonoi ceucopuoi cucreMr.r, Cryxona opieurauir y npocropi. IlopymeHHfl cJlyxy. 3oeHiilr-

Hifi cnyxoeufr anapar. EuAoxoxleapuufi ttpore3. Eioarycruxa:ra 6oporn6a s uxi.{HI'IKaMI'I.

Hroxora ceucopHa crrcreMa ,'rroArrHrr, 3ara,'rsHa oprauisauiq i Bracrueocri. Hrcxonufi euirenifi,
K,'rirllnll HroxoBoto enire,tiio. Mexasi:u rpaHcryxuii y urcxonrzx uefipoHax. Crpyxrypa peueflTol)Hllx

MonexyJr. Hroxosa qn6ynuua. Mixx:riruuui 3n'ssxrz y uroxoaift uu6ylrzui. (eurpa:rrui sa'x3Ku Hroxosoi
ceucopuoi cr4creMlr. KnacraQixaqix naxyuux per{oBuH. Om$arusui i o.ns$axrueuorpuriuiuamui sa-

laxr.r. Korr,rneucauig sauaxin.
CMaKosa ceHcopHa crrcreMa JrroArrHr.r. Cruaxosi peuerropl4 fl3l4Ka. KracuSixauir, posltiuqeHgs,

BJracrr4Bocri il iunepnauix. 3onu cneuuSiuuoi ceucopuoi uyrluaocri. fleurpaJlbHa qacrl4Ha cNlaroeoi

ceucopHoi cHcreMr{, Cuaxoni peqoBHHH. K,raclrQixauia. Brz6ipxoBe BHKn}oqeHHfl. Kourpacr.
CoruaronicqepaJrbHa ceHcopHa cncreMa Biauyrrr pieuonaru, Eyaoaa necru6ynrpHoro anapary (oro-
riroeuft arapar i niaxoaosi xananr,r). Opieurauia uieroroaux xaHa-flia B npocropi. Bolocxoni xliruun
necru6ynxpHoi ceucopuoi cflcreN{u. TpaHcayxuir y BorIocKoBHx xlirnHax, Alexnarui cullayrul peqen-

ropin ororirosoro anapary i uinxorosrzx xaHaris. [eurpannHa rIacrl.rHa necrr6ylxpHoi ceucoplloi cuc-

TeMr4. Becrn6yrupui pe$:rerccu. Y:roANesicrr, aKTIIBHocri oroliroBoro anapary i peuenropin urui. Bec-

ru6y,'rrputtfi sicraru.
C.rryxora opieurauix y upocropi. IiopyrueHHfl cnyxy. 3osuiuliifi cllxonuft anapar. Bi6poxnopo-

6a. Koxneapui iuu,raurr.r. EioHiqui Byxa. Axy6aporpaBMa. Otorerta:roua. Bu6yxona rpaBMa By-

xalaxycruuHa rpaBMa i orpara cnyxy. Poepo6xa nilxoaie go rrirynauH.,I nocrpaxAanux 3 aryrpaBMolo.

Coiuaruqna uyr.nnnicrs. PeueuropHrfi arapar ruxipu. Tepuopeuenuis. XoloAoBi i tenloni pe-

uerropr4, Taxru,rrHi peqenropn. !uSy:nraii 4orax. KiHecreruqHa LlyrrHnicrn.. Esloonpore3yBaHHq.
Ex:onpore3yBaHHr. flpore:u: naexani.rui, a6o trroai; 6iouuuui, a6o rr,lioelexrpuuHi; ri6puaui (xo*r-

6iuonaHi) i cneqia,'rrui uporesu AJrfl reBHrrx sulie Ais.nruocri. Enaoxopnopalrui opaHll. lllryuui
opraHu.

3araanHi era.ryrrn. Eoflr,oea ceHcopna cucreMa. Houiueuui x. Tunu i xounosesrlt 6omo. Euao-

reHHe i erc:oreuse ra,'r[,MyBasus 6o1rc, M'flsoBe eia.Iyrrs i xiHecresiq. Peuenropa na'x:ir i cyxox<ull.
Biaqyrrs no3n pyxy cvry. Biauyrrr rono.4y. Anerur. Curicrr. Bitqyrrs cnparu, flpea6cop6runue i

nocra6cop6TuBHe yraMyBaHHrI cnpart4.

7. METOAOJIOIIfl HAyKOBpIX AOCJIIAXTEHb v EIO@I3I,IUI
Hayrca il Hayroni Aoc.niAxreuHfl y cyqacHoMy cniri. Buuuxnessfl ra eBoJllottis uayxu. BuAu ra

o3HaKr4 HayKoBoro Aoc:rilNeuus. OcHosHi Hayxoni xareropii (rraero4.4ocliANeuHfl, HayKoBi $arru, gaui,

riuore:u, reopii). Opraui:auia uayxonoi lignruocri n Yxpaiui. Cuc:rerua HayKoBI{x c:ryueuia i :saur n



iHIIIИx КpaiHax.()cHoBHi HayKOBi 3aKЛ aДИ yKpaiHИ 6iOЛ OriЧHo「o cΠ pЯMyBaHHЯ ,MicЦ c 6ioЛorii Ta 6io―

фi3И KИ cepcД  ΠpИpOДHИЧИx HayK.CyЧ aCHi 6ioф i3ИЧHi MeTOДИ ДOCЛ iД)Iく CHHЯ .

卜〔eToД oЛoriЯ ,MieTOД ИКa iIMIeTOДИ HayК OBOrO Д°CЛ iД)ICeHHЯ °(3)cHoBHi ΠoHЯTTЯ :MeTOД,MCTOДИ¨

Ka,3aCi6,aЛ
「

opИ T,M ДiЙ ,()6'cК TИBHa OCHOBa 3acTocoBHoCTi McTOДiB. TИ ΠOЛOFiЯ MieTOДiB. 3aFaJlЬ HOHa―

yKOBl MiCTOДИ,

()cHOBИ McTOД OЛ O「 iI ДocЛ iД)KcHЬ CMΠ ipИ ЧHOrO piBHЯ .卜4CTOДИ eヽlΠ ipИЧHИX ДOCЛ iДЖ CHЬ.OCHOBИ

MieTOДOЛ O「 ii ДOCЛ iД)KCHЬ TCOpCTИ ЧHOFO piBHЯ ,McToДИ TCOpeTИ ЧHИx ДOCЛ iД)KcHЬ .

cyTHicTЬ  HayК oBИ x ДocЛ iД,IceHЬ ,IxHi oc。 6ЛИBocTi Ta КЛacИфiКaЦigo OcHOBHi eTanИ  HayKOBИ X

ДocЛ iД)KeHЬ (ΠOCTaHOBКa McTИ ,3aBД aHЬ ,06'CKTa Й ΠpCДMCTa ДOCЛ iД)KCHHЯ ,ЛiTCpaTypHИ Й
・

°IⅡyK,ф Op―

M:yЛ10BaHHЯ  3aBДaHHЯ ,BИ 6ip:MeTOД iB ДOCЛ iД)KcHHЯ  Ta BИM:0「И ДO HИX,CKCΠepИMeHT,06po6К a Й aHaЛ i3

pC3yЛЬTaTiB eК CΠ CpИMCHTy,oф OpMЛ eHHЯ pC3yЛ ЬTaTiB CKcnCpИ MeHTy).0)cHoBHi BiД OMOCTi ΠpO BiДKpИ T―

TЯ ,BИHaxiД i paЦ iOHaЛ i3aTOpCЬKi npOΠ 03ИЦil.IIpaBOBi HOpMИ  OXOpOHИ BИHaXOД iB Ta BiД КpИTTiB,Hay‐

КOBa TBOpЧlcTЬ .(〕ИHeКTИKa,

IHф Opヽ4aЦ iЙHe 3a6e3Π eЧ eHHЯ HayКOBOrO ДOCЛ iД)КeIIHЯ・ Бi6Л io「paф iЧHИЙ aΠ apaT HayКoBИX ДO‐

cЛ iДЖeHЬ・ Π paBИЛa CKЛ aДaHHЯ 6i6Л iOrpaф iЧHO「 0 0Π ИCy ДЛЯ CΠ ИCК iB ЛiTepaTypИ i ДЖCpC■ .Π paBИ Лa

6i6Л iorpaф iЧHO「 O OΠИCy OKpCMИ x BИДiB ДoКyMcHTiB,P03TaIⅡ yBaHHЯ 6i6Лiorpaф iЧHИX 3aΠИCiB y CΠИC―

KaX ЛiTCpaTypИ  i ДЖICpCЛ・1lpaBИ Лa HaBCДCHHЯ ЦИTaT i 6i6Л io「paф iЧHИX ΠOCИ JlaHЬ y TCКCTaX HayKOBИ X i

HaBЧaЛЬHИx po6iT.

IIOl[Ⅱ yК iHфOpMaЦll y ΠpOЦ eCi HayКOBOl p06oTИ 。101c06JIИBocTi ΠOIIIyKy lHфOpMaЦ li B InterrlCt.

、4edIソinc,IBiOヽ4cdNet,()cHOBHi nOIIIyKOBi CИ CTCIMИ  ДЛЯ p060TИ  3 HayKOBOIく )Л iTepaTypOI0 6io■oriЧ‐

Ho「O ΠpOф iЛЮ・
EКcnepII「ИleIIT ЯК MeToД HayKoBOFO ДOCЛ lД )KCHHЯ・ 3araЛЬHa XapaКTepИ CTИKa npOЦ eCIB HayKOBOF0

ДoCЛ iД〉KcHHЯ Φ OpMIyЛ 10BaHHЯ  TC,M14 HayК OBO「O ДoCЛ iД)KeHHЯ Ta BИ 3HaЧCHHЯ p06oЧ oT riΠ OTC3И .]BIИ 3Ha―

ЧeHHЯ CKcnepИ l、
′IeHTy.BИ КOHaHHЯ TeOpcTИЧHИx i ΠpИ KЛaДHИx HayKOBИ X ДOCЛ iДЖeHЬ・ POЛЬ eKCnCpИ MC‐

HTy B OTpИ MaHHi HayKoBИ x фaKTiB,OC06Л ИBocTi 6iOЛ O「 iЧHOFo cК cΠCpИMCHTy.

I~IpoBiД Hi MiCTOД OЛO「iЧHi КOHЦCΠЦii lXIX CT' 3araЛ ЬHoHayКOBi McTOД OЛOriЧ Hi npИ HЦИΠИ:BИMOFИ

ДO TcOpii,Π epeBipHicTЬ ,MaKCИ MaЛЬHa cΠ iЛЬHicTЬ ,ΠpOcTOTa,Π po「HocTИЧHi MO)KЛИBOCTio MeToД OЛOFi―

ЧHC 3a6e3Π CЧCHHЯ N11》(Д lCЦИΠЛlHapHИ X ДOCЛ lД )ICCHЬ .

IIpeД cTaBЛ eHHЯ HayК oBИX pe3yЛЬTaTiB・ Π paBИ ЛЬHe npeД CTaBЛ CHHЯ  ЧИCЛ°BИX 3HaЧ eHЬ OTpИ―

lvlaHИx pC3yЛЬTaTiB.3acTocyBaHHЯ  cTaTИ cTИ ЧHOT 06po6KИ pe3yЛЬTaTiB. IIarユЯДHC IIpeД CTaBЛ CHHЯ pC―

3yЛЬTaTiB y BИ rЛЯДi Ta6ЛИЦЬ,pИCyHК iB,「icTOFpaM,Д iaFpaNI pi3HOFO TИ Πy,

Φ op、4И BIIPoBaД)КeHHЯ pe3yJIЬTaTiB HayК oB。
「

O ДOcЛ iД )КeHHЯ .MoHOFpaф iЯ ,HayKOBa CTaTTЯ ,

Te3И ДOΠOBlД l・ Peф epaT,Д OΠ OBlДЬ,BИCTyΠ
'К

HИ
「

И・ IHфOpMaЦ lЯ ,lHф OpMaЦ lЙHa 3aΠ ИCKa,3BiT ΠO HayК O―

BOДOcЛ iДHiЙ po6oTi.(])co6Л ИBOCTi BΠ pOBaДツКCHHЯ pC3yЛЬTaTiB HayК OBO「O ДOCЛ iД)КCHHЯ y BИp06HИЦTBO.

BИДИ KBaЛ iф iKaЦ iЙ HИ X p06iT MariCTpao 3a「 aЛЬHa XapaК TCpИ CTИ Ka BИ ДiB КBaЛ iф iKaЦ iЙ HИ X pO―

6iT.Π iД
「

oTOBЧИЙ CTan p060TИ  HaД КypCOBOЮ (КBa・ iф iKaЦ iЙHOЮ )p060TOЮ ・ P06oTa HaД  TCKCTOM Kyp―

coBOT(KBa_Ⅱ iф iКaЦiЙHOT)p06oTИ .ΠpИ HЦИn aKaД CMiЧHOi Д06pOЧ eCHOCTi・ ΠЛari霞・ AHTИΠЛarittHi cИ c―

TCMИ .OфOpMЛ cHHЯ KypCOBOri КBaЛ iф iKaЦ iЙHOi p06iT.

Φ OpMИ 3BiTHOcTi npИ  HayК OBOMy ДOcЛ iДЖcHHi.HayKOBИ Й 3BiT,HayKOBИi CeMiHap,3arttЬ
Hi npa―

BИЛa BeДcHHЯ 3aΠИCIB CКCnepИMiCHTIB.

OpraHi3a1lii CaMOCTiЙ H01 p06oTИ cTyДeHTiB. HC06xiД HicTЬ  CaA40CTiЙH01 p06oTИ , CyTHiCTЬ  Ta

cTpyКTypa Caヽ 40CTiЙ HOT p06oTИ o POЛ Ь Ta MiCЦ C BИ K∫laДaЧa B OpraHi3aЦ ii Caヽ 10CTiЙ HOi p06oTИ . IIIДИBiД y―

aЛi3aЦ iЯ Ta aKTИ Bi3aЦ iЯ Caヽ40CTiЙHOi p060TИ・ I‐ⅡJIЯ XИ  ΠOДaЛЬⅡI°
「

° yД°CKOHaJI10BaHHЯ   CaNIOCTiЙ H01

po6oTИ.IIpaKTИЧHi pCK。 、4eHДaЦ il・ cTyДcHTOBi lЦ oДo opraHi3aЦ ii CaMOCTiЙ HOi p06oTИ .

IIiД
「

oToBК a Д0 3aXIICTy i 3axИ cT КypcoBИ x ittИ ΠЛ。、lHИ x p。 6iT.HanИ caHHЯ ДOΠ oBiД i l ΠiДFOTO‐

BKa Πpe3CHTaЦ iЙ HO「O MaTcplaЛy.1loBOД )KCHHЯ  ΠlД ЧaC ДOΠ OBlД l・ KeplBHИЦTB0 1 peЦ eH3yBaHHЯ KBaЛ lф i‐

KaЦiЙ HИ X p06iT.'I〔ИCCpTaЦ iЙ Ha p060Ta.

IIayКoBa Ta M.eToД oJ10「 iЧ Ha КyЛЬTypa ЯК ЧИ卜IHИ K niДBИ lЦeHHЯ Cф CKTИ BHOCTi HayKOBOi ДiЯЛЬHO―

cTi.IIOHЯ TTЯ HayК oBoi Ta McTOД oЛo「iЧHOi KyЛЬTypI´I.CyЧacHi yMOBИ  фOpMyBaHHЯ  HayКOBOi КyЛЬTypИ .

Π po6JICMa ΠiДBИ IЦcHHЯ cф CKTИ BHOcTi HayК OBO・I ДiЯЛЬHocTi Ta pi3HOMaHiTTЯ  ΠiДxOДiB Дo■ p03B'Я 3aHHЯ .

PcфЛeКciЯ HaД BЛaCHИM ДOCЛ iДHИЦКИM ДOCBiДOM ЯK 3aCi6 ΠiД B14:IЦ cHHЯ cфeKTИ BHOCTi HayKOBOT ДiЯЛЬ―

HOCTl.
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