riYHOro maTepiany 34iMCHIOETbCA H6e3nocepeaHbO Ni4 Yac ONepaTMBHOMO BTPY-
YaHH4, ricToNoriyHi npenapaTty Ana AiarHOCTUKU FOoTYOTbCA AYyXe LWBWAKO, a
noganbli Aii Xipypra 3anexaTb Bi4 HeBiAKNaAHOI i NpaBUAbHOI BignoBigi ni-
Kapsi-naTosioroaHaTtoMa. OpraHi3oByo4n MOTMBALIMHY AEMOHCTpauUilo, BUKNa-
[ay CTBOPIOE ANS CTYAEHTIB MOX/IUBICTb YyTU MeAUYHi TEPMIHN, SIKi BUKOPUC-
TOBYHOTbCS MpW B3aeMoaii cniBpobiTHMKIB NaTo/I0roaHaToOMIYHOrO BiAAiNEeHHS.
TakoX CTYAEeHTW caMi MOXYTb 3aCTOoCyBaTW BUMBYEHY HUMW TEPMIHOMOTIO ANS
CNiNKyBaHHA 3 NikapsiMu i nabopaHTamMu BiaAiNeHHs.

BHacnigok 3actocyBaHHSI MOTMBaUiNHOI AeMOHCTpaLil 5K HaB4YanbHOro
3acoby BiA3BHAYAETbLCS MiABULLEHHSA aKTUBHOCTI CTYAEHTIB Nig Yac 06roBopeHHs
HaB4asbHOro MaTepiany, iX iHTepec Ta FOTOBHICTb A0 34INCHEHHS Pi3HMX BUAIB
HaB4asbHOI AiANbHOCTI, BUCOKI pe3ybTaTh npu npoBefeHHi TEMAaTUYHOIo Tec-
TYBaHHS Ta aKTuBi3auia noganbloi nisHaBasbHOI AiSfIbHOCTI.

BukopuctaHHs BuLLE3a3HaYeHOi TEXHOJSIOrT CTBOPIOE MOXJ/IUBICTb MOK-
palleHHs HaBYaNbHUX pe3ynbTaTiB Npu BUBYEHHI 6a30BUX ancumniH Ta dop-
MY€E Npo@decCiriHy 3aLUiKaBAeHICTb Y CTYAEHTIB MONOALINX KYpPCiB Mean4Horo ga-
KynbTeTy.

BIOJIOINIYHI ACNEKTU B CTBOPEHHI “"PO3YMHUX"
KOMMN'IOTEPIB

Poryns B.O., Tpouybko C.M.
YKpaiHcbka meagunydHa CTOMaTos10riyHa aKkagemisi

Komn’toTepur3auis BCiX CTOPiH XUTTA JIIOANHU Lie aKTyanbHiCTb 21 cTo-
niTTa. B3aTUIA 32 OCHOBY MO30K KilLKM Aa€ CTUMYN AN KosocasnbHOi poboTu B
CTBOPEHHI “p0O3yMHMX MawwmMH”. Big aHanory Mo3Ky KillKyn A0 MO3KY JIIOAUNHU Le
i paHTacTMKa i peanbHiCTb Cy4YacHOCTI.

KntoyoBi cnoea: cynepkomn’totepu, MEMpiCTOpU , MO30K JIIOANHU, MO30K
KiLLKW,

HarnoTyXHiwi cynepkoMn'toTepn Cy4acHOCTi MO MPOAYKTUBHOCTI BXe
HabnAn3nnanca A0 MO3KY KillKK, ane BCe X 3aluWaloTbCs B AeCATKM pasis
MeHLUe NpPoAYKTUBHUMMW.

HesBaxatoum Ha BCi MOX/IMBOCTI Cy4aCcHUX KOMN'tOTepiB, BOHW NPOAOB-
XYHOTb NOCTYNaTMCs TBapuHaM 3a HU3KOK0 NapaMeTpiB. Tak, Kilwka 34aTHa po3-
nisHaBaTu 06/MYYs WBMALLE | TOYHILE HAaWMNOTYXXHIWOro cynepkoMn'totepa.

Lle ctano ogHWM i3 MOTUBIB, SAKi CMOHYKaNN aMEPUKAHCbKUX BUYEHUX 3
yHiBepcuTeTy wTtaTty MiuuraH noyatu poboTy Haa NPOEKTOM CTBOPEHHS 064K-
CNOBanbHOI CUCTEMM, WO IMITYE KOTSUMI MO30K. CUCTeMY, Haj SIKOK MpaLtoe
rpyna npodecopa Bewn Jly Bxe Ha3vBalTb "peBONtOUIMHOI", adXe BOHa Mo-
BWHHA oAep>XaTu Ay>Xe PO3BMHEHi HAaBWYKW HaBYaHHS, pO3Mi3HaBaHHS, MOX-
JINBOCTI NPUMAHATTA CKNAaAHMX pilleHb i Tak gani. IHWMMM cnoBamu, ii 3aBAaHHA
— Ha NopsaoK nepeBepLluInMTM TpaauUilriHi KoMmn'toTepu.

KomaHaa Beli Jly noyana 3 MeMpicTopiB, 4O CTBOPEHHS MEPLUOro 3 AKUX
caM npodecop MaB HalbesnocepeaHilniAi CTOCYHOK. Lle — oanH 3 4oTMpbOX
6a30BMX €NeMEHTIB y CXeMOTEXHILi, AOBrMiA Yac BBaXKaBCsl CYTO TEOPETUYHUM.
OpaHak y 2008 p. BYEHi CTBOpWMAM MOro Ha Aini i nokasanu, Wwo NpucTpin AikncHo
BOJIOAI€ TAKOK YHiKaNbHO KOPUCHOK BACTUBICTIO, AK rinepesic. CnpoLieHo
Kaxyuu, ue "nam'ate" Npo paHiwe AoaaHOro Ao HbOro 3apsay, Wwo pobutb Me-
MPIiCTOP TPOXM CXOXWUM Ha HENPOHMW.
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[iicHO, HaMNOTYXHiLWi cynepkoMn'toTepM Cy4acHOCTi MO NMPOAYKTUBHO-
CTi BXXe Habnuannuncsa Ao MO3KY KillKKM — ane, 3BM4aiHO, He N0 eHeprocrnoXm-
BaHHIO 1 po3MipaM. Taki MallMHM CKNafatTbCs 3 MalKe MIBTOPU COTHI TUCSY
rnpouecopiB i, 3a OUIHKOK eKCcnepTiB, 3aNuWalTbCA B AECATKWU pasiB MeHLle
NPOAYKTUBHUMMU, HiIXX KPUXITHUIN MO30K 3BUYAHOI KilLKWN.

SIK i B iHWMX ccaBUiB, MO30K ii NnpeacTaBnse cobo CKynyeHHs Benuye-
3HOI KiNIbKOCTi HEMPOHIB, L0 3'€AHYIOTLCS LWe 6iNbLWNM YMCNIOM CUHANCIB. Y KO-
XHOI KIITUHW X MOXYTb HapaxoByBaTUCA COTHI. 3'€AHaHHSA Ui FHY4Ki i MOXYTb
BMHMKATW i nocunoBaTncs, cnabwatu i 3HMkaTu. CMHancK BONOAIKOTL NaM'aTTio
i, Hanpuknaa, Npu NOCTINHOMY aKTUBHOMY BUKOPWUCTAHHI TOr0 YW iHLWIOMO 3B'A-
3Ky BOHa 3MIiLHIOETbCA.

BynoBa uUeHTpanbHOI HEPBOBOI CUCTEMW KOTa i JIIOAMHKU AyXe CXOXa.
OCHOBHWM CTPYKTYPHWUM €/IEMEHTOM € HENPOH . B KOXXHOMY HeWpOHi po3pi3Hs-
I0Tb TiNO i HEPBOBI BIAPOCTKU-AEHAPUTU 3 iX peuenTopaMmu Ta akCOH 3 MOoro
edeKTopHMM 3aKiHyeHHaM. Tina HelipoHis LUHC cTBoptoloTh Cipy MO3KOBY pe-
YOBWHY, @ Ha nepwudepii raHrnii. HepeoBi BONIOKHa CTBOPIOIOTbL OCHOBY 6inoi
MO3KOBOI pe4YOBMHMW i BUKOHYIOTb MPOBiAHY (YHKLIiO HEPBOBOI cuctemn. Hem-
POHM pasoM i3 Helporniel(KNiTMHaMM CynyTHUKaMm) CTBOPIOIOTb HENPOLUTU.
OCHOBHWUM (PyHKUIOHaNbHUM eneMeHTOM € pednekc (BiANOBiAb OpraHiaMy Ha
noapasHeHHs). AHaToMiYHUM cybcTpaToM pednekcy € pednekTopHa Ayra, sika
CKNaJa€ETbCs MiHIMYM 3 3 efneMeHTIB:4yT/IMBOro ,BCTaBHOrO Ta PyXOBOro Hewn-
poHiB.B TakoMy Bunaaky BoHa € npocto. CknagHa pednekTopHa gyra npo-
X0AUTb Yepes BnacHe abo rpyaHe sapa.

BbyaoBa MO3Ky nOAUHU

[o HIOX0BOro MO3KYy HanexaTb (inoreHeTMYHO HavaaBHIWi Bigainu ni-
BKY/1b. HIOXOBMIA MO30K Y NIOANHWN PO3BUHEHWI MOPiBHAHO cnabo i KpiMm aHanisy
HIOXOBMX NoApa3HeHb MA€E BiAHOLWEHHS A0 CKNaAaHIWMX dyHKLUIM (BicuepanbHa
perynauis, eMouis, noseaiHka). HIOX0BUIA MO30K AiNNTbCS Ha nepudepivyHnin
Ta UeHTpanbHUi Bigdinu.

[o nepudepuyHOro Biaainy HanexaTb TaKi yTBOPU:

¢ bulbus olfactorius, HoxoBa unbynuHa, SBnsE co600 NOTOBLUEHHS Ha
nepeaHbOMY KiHLi HIOXOBOBro wnaxy. o umbynmHu niaxoasaTe BONOKHA I napwm
yepenHux HepsiB, nn. olfactorii, AKi MAYTb 3 HOCOBOI NOPOXHMHW Yepe3 peLli-
TYaCTy NNACTUHKY;

e tractus olfactorius, HIOX0BUI WASX, NEXUTb Y340BX HIOX0BOI 60po-
3HK; e trigonum olfactorium, HIOXOBWI TPUKYTHWUK, pO3TalIOBaHWA B 3aAHil
YaCTUHI HIOXOBOIO LWAAXY;

e substantia perforata anterior, nepegHa NpoHM3aHa peyoBMHA, NEXUTb
no3aay HIOXOBOIMo TPUKYTHUKA;

e striae olfactorii, HIOX0Bi cMyru (MedianbHa i natepanbHa), 3'€4HYIOTb
HIOXOBMWI TPUKYTHUK i NepesH0 NPOHW3aHy pevyoBUHY 3 MPUMOPCbKOKOHUKO-
BOO 3BMBMHOIO i MiAMO30NCTMM MOSEM.

[0 ueHTpanbHOro BiAAiNy HIOXOBOrO MO3KY Hanexatb:

obigkoBa yacTka, lobus limbicus, MOpCbkUKIA KOHUK, KW po3TalloBa-
HUW Ha MedianbHiA CTiHUi HWXHbOro pory 6iyHoro wnyHouka i 3ybuacra 3Bu-
BMHA, LU0 NIEXUTb B MOPCbKOKOHMKOBI 60PO3Hi, @ TakoX niagMo30nucTe nosne.

[o nimbiyHoi cuctemm (CMHOHIMKM — BicLepanbHU abo HIOXOBUIA MO30K)
Hanexartb CTPYKTYpM NiBKYNi, SKi po3TalloBaHi Ha il MeaianbHii NoBepxHi i Me-
XYIOTb 3 MO30JIMCTUM TiZIOM Ta NMPOMiIDXXHMM MO3KOM (Big nat. limbus — kpait).
Lle cknagoBi 4acTMHM  HIOXOBOro  Mo3Ky  (gyrus cinguli, gyrus
parahippocampalis, gyrus dentatus, uncus Ta iH). [lo niMm6iyHoi cncrtemm Hane-
XaTb TaKoX MuraanenofibHi Tina, MOPCbKWMI KOHMK, Mpo3opa Meperopoaka,
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COCOYKOBI Tifla, CKNAeniHHSA, Tanamyc i rinotanamyc. Lleii komnnekc cTpykTyp
Ma€ BigHOLWEHHA A0 perynsauii Aia/ibHOCTI BHYTPILWHIX OpraHiB i CTasioCTi BHYT-
pilLHbOro cepeaoBuLLa opraHiamy. OyHkuUis MNoapa3HeHHs saep NiMb6iYyHOT cunc-
TEMU BUKJIMKAE He NuLe 3MiHWM KpoBoobiry, AMXaHHS, TpaBleHHs, CeyoBuai-
JNIEHHS1, CEKCYalbHOCTI, ane 1 sBuLa eMOoLioOHa/IbHOro NopaAKY. 3MiHa YyHKLUI-
OHanbHOro cTaHy saep NiM6iYHOI cucTeMn Befe A0 3MiHM HAcTpolo BiA noner-
LIEHOro CTaHy, Hacoso0Au, pafocCTi, 3aJ0BOJIEHHS A0 BiAYYTTSA CTpaxy, TPMBOrH,
axy. EMouioHanbHi nepexuBaHHS CYNpOBOAXYHOTbLCA 3PYLUEHHSAMU B cep-
LeBO-CYANHHIN, ANXanbHill Ta iHWKX BicLuepanbHUX CUCTEMAX OpraHiamy. Kpim
TOro, BiAOMO, LIO B MOPCbKOMY KOHMWKY i B CTPYKTypax, siKi NOB'A3aHi 3 HUM,
36epiratoTbCca cnigm paHiwe nepeHeceHUx nogin. TakMM YMHOM, MOPCbKUIA KO-
HWK € AINAHKOI, fKa NoB'sA3aHa 3 AOBroTpvMBanolo nam'atrio. 3B'aA3ku onoB-
HWMW KOMMOHEHTaMK NiMBIYHOI CMCTEMN € MOPCbKMIA KOHWK | MuraanenodibHe
Tino, Aki 3B'a3aHi 3 rinotanamycoM. KpiMm TOro, BOHM € MYHKTOM Mpu3Ha4yeHs
iMNynbCiB, AKi MAYTb 3 YNCIEHHUX AINAHOK HOBOI KOPWU. 3a paxyHOK LuMX 3B'a-
3KiB eMouioHanbHi ABULWLA HanexaTb A0 €AMHOI NCUXIYHOT peakuii i nignopsa-
KOBaHi AisNbHOCTI KOPU BeNUKMUX MNiBKYNb. IMNynbcn, aki nayTb Bi4 saep NiM-
6iyHOI cMcTeMnM B HOBY KOpY, HajalTb eMoLUiiHOro 3abapBneHHs 6yab-sKin
BiANOBIAHIM peakuii (MOBHIN, pyxoBiil), sika cnpssMoBaHa Yy 30BHIlWHE cepeao-
BULLE.

BbyaoBa MO3Ky KillKu

Ha 6a3anbHin NnoBepxHi MNiBKy/b 3HAX0AATLCSA HIOXOBI LUMOYMHN , HIO-
XOBI WASIXW ,3BUBUHU ,HIOXOBi TPUKYTHUKK Ta rpywenoaibHi goni. Ha meaiane-
Hili MOBEPXHOCTI MPUHIOXOBE MOoJie, 3BUBMHU TiNoKaMny ,MOBEPXHICTb po3pi3y
HasasnbHOi Cnanku , a Ha AHi 6OKOBUX LUTYHOYKIB MO3KY- XBOCTaTi sapa ,aMMo-
HOBI poru. NosicHa 3BMBMHa ,rinokaMn ,3Bi4 ,MuraanenogibHe s4po cknaaarTb
niMbiyHy cnctemy.

*HioxoBa umbynuHa — napHin yTBip Y BUIMISAI NIOCKOro, BUTAMHYTOrO
i 3arHyTOro AopcanbHO CO3KOBOrO BiAPOCTKA, KM BMAAE 3a nepegHii Kpan
niBKY/1b MO3KY B HIOXOBY SIMKY peLliTyaToi KicTku .MobyaosaHra i3 6inoi Ta cipoi
peyvyoBUHU. Y UMBYNUHI 3HAXOAUTLCS LWWAYHOYOK , WO € NPOAOBXEHHSA 6ivyHOro
LUYHKY MO3KY.

[o Hei BxoasTb HoxoBi HepBu(1 napa)ska MAyTb BiA HIOXOBUX KiTUH
CNn30B0i 060/10HKM A0 HEPBOBUX KNITUH UMOYTMHU TakKMM YMHOM HIOXOBI Ln-
OYNIMHU NEPBUHHUIA HIOXOBWUIA LEHTP.

*Bia Hel NOYMHAOTLCS HIOXOBI NPOBIAHI LUSIXW ,BOHW CTBOPIOKOTbb Hiny
PEYOBUHU LNBYNINHM Ta HIOXOBY HIXKY.SIKa AINUTbLCA Ha MedianbHin Ta natepa-
NbHUIN TPaKTU.

BoHu npoBoAATb iIMNYNbCU A0 BTOPUHHUX HIOXOBUX LIEHTPIB.

*I'pywenoaibHa A0NS- BTOPUHHUI HIOXOBUW LIEHTP.

*BbyAyuM BULLMM acouiaTiBHUM MiAKIPKOBMMM HIOXOBMM i CMaKOBWUM
LieHTpaMu, rinokamn noB'sA3aHui i3 pisHUMU AiINSHKaMU KOPU BETMKMX MNiBKYb
i nigkipkoBuMK sapamu. MpoBiAHI WASXM IX YTBOPKOOTb CKAEMIHHSA | MOro noxi-
AOHi.

*CkneniHHA — Ma€ y CBOEMY CKaai NMPOBIAHI WNAXW WO 3'€AHYIOTb M-
nokamn 3 cocKkonoAibHMM TifIOM MPOMIKHOIo MO3KY.

*CMyracTe Tiflo — cKkanapaEeTbes 3 4 sAep: XBOCTAaToOro, coyeBmLenogi-
6Horo, murganenoaibHoro i oropoxi. Mix sapamMn 3HaxoAUTbCSA BHYTPILLIHS Ta
30BHILLIHSA Kancynm, CTBOPEHI NPOeKLinHUMW NPOBIAHUMU LWASIXaMMU.

*nucleus caudatus-ainnTbcst Ha 2 YaCTUHU: FONOBKY i XBICT (DOPMYE AHO
6i4HOro WnyHouKa.

154



*nucleus lentiformis-6nige aapo , NoB’ssi3aHe 3 HIOXOBUM MO3KOM i ne-
XUT natepanbHO Bif KoniHyaToro Tina .CMmyracTi Tina 3'€4HytoTbCs 3 NpoBia-
HUMW LWASXaMW KOPWU FOMI0BHOMO MO3KY 3 30p0oBUMM Byrpamu i rinoTanamycom
,A0paMn MOCTY ,s4paMu AOBractoro MosKy .Yepes cMmyracTi Tina nepemuka-
I0TbCA pedneKTopHi Ayrn: nepedepnyHOro HEPBOBOro anapaTy ,BicLepanbHUi
edekTopHMI anapaT. OYHKUIOHYIOTb K €ANHE Line , abo MalTb NMPOTUNEXHNI
edekT.

CninbHa 6yaoBa KOpPU roI0OBHOr0 MO3KYy

OcHOBHWI TN 6yA0BM KOPWU LLECTULIApOBUIA; € TaKi WapK :

1) MonekynsipHa nnactmHka (lawina molecularis);

2) 30BHIiWHSA 3epHKCcTa nnactuHka (lamina granularis externa);

3) 30BHiWHA nNipaMigHa nnactuHka (lamina pyramidalis externa);

4) BHYTpiWHSA 3epHuUcTa nnactuHka (lamina granularis interna);

5) BHYTpiWwHA nipamigHa nnactuHka (lamina pyramidalis interna);

6) baratodopmHa nnactuHka (lamina multiformis).

KoXeH 3 KNITUHHUX LWapiB MA€E XapaKTEPHY LWiNbHICTb HEPBOBUX KIITUH
i 3B'A3KiB 3 iHWMMM ginaHKaMn. ICHYIOTb NpsMi 3B'A3KM MiX Pi3HUMK AiNsHKaMu
KOpW 11 HenpsMi 3B'A3KuK, Hanpuknaa, Yyepes Tanamyc. OAMH 3 TUNOBUX 3pa3KiB
KOPTUKaNbHOro po3wapyBaHHSA — CMyXKa [pkeHHapi B NepBMHHIN 30poBil
kopi. Ue Tsx Bi3yanbHO 6iniwoi TKAHWHW, MOMITHUI HEO36POEHMM OKOM B OC-
HoBi (naT. sulcus calcarinus) B noTunnyHi goni (nat. lobus occipitalis). Cmy-
XKa [>xeHHapi CKiaaeTbCsa 3 aKCOHIB, SKi HECYTb Bi3yanbHy iHpOpMauito 3 Ta-
namyca B YeTBepTUIA Wap 30p0OBOi KOpU.

3acdapbyBaHHSA KOMTOHOK K/ITUH Ta iXHiX aKCOHIB J03BOSIMI0 HEpOoaHa-
TOMaM noyaTtky XX CT. 3pobuTn AeTanbHUn ONUC NOLLIAPOBOT CTPYKTYPU KOPU Y
pi3Hnx Bumais. Micng pobit KopbiHiaHa BpoamaHa (1909) HelnpoHu B KOpi 6ynu
3rpynoBaHi B LWICTb OCHOBHUX LWIapiB — Bif, 30BHIiLLHIX, AKi NnpunaratoTb A0 M's-
KOi MO3KOBOi 060/10HKW; A0 BHYTPILLHIX, LLO MEXYTb 3 6i/I0l0 pe4YOBUHOIO:

KopTuKanbHi Wwapwn He NpocTo CknagoBaHi OAWH Ha oAuH. IcHyloTb Xa-
paKTepHi 3B'A3KM MK Pi3HUMW LIapaMn N TUNaMmun KNiTUH Y HUX, SKi NPOHK3Y-
I0Tb yCl0 TOBLY Kopu. Ba3oBolo yHKLiIOHaNbHOK OAMHMLIED KOPU BBaXa-
€TbCS KOPTMKasibHa MiHIKO/IOHKa (BepTukanbHa KOJIOHKa HEeNpoHiB B KOpi ro-
NIOBHOIO MO3KY, fiKa NpoxoAnTb 4Yepes ii wapu. MiHikonoHka Bktoyae Big 80
00 120 HerpoHiB B yCixX 30HaX MO3Ky, OKPiM MepBMHHOI 30pOBOi KOpU npuMa-
TiB).

AinsHkn kopn 6e3 yeTBepToro (BHYTPIWHBOIrO rPaHYISPHOr0) Wapy Ha-
3UBaOTLCA arpaHynapHUMU, 3 PyAUMEHTApPHUM FpaHyNsapHUM  LIApoOM — AU3-
rpaHynspHumun. LLeBnakicte 06pobkum iHpopMaLii B Mexax KOXHOro Lwapy pisHa.
Tak y II i III — noBinbHa, 3 yactoTol (2 Hz) y TOl Yac KoM B YacToTa ocCui-
nauii B wapi V Habarato weuawe — 10-15 Hz.

FeHNTUYHO BCi AiNsSHKM andepeHUitooTb Y npoueci eBontouii i3 4 npmi-
TMBHUX obnacten MO3Ky. Tak Hanpuknaa NnobHi Aoni y Kiwku cknagatotb 3%,
y moanHn 29% Bia 3aranbHOI Macu rosilOBHOMO MO3KY.

Bua KinbKicTb HelipoHiB AbcontoTHa BigHOLWEHHSA MacK ronoBHOro Mo-
maca ronos- 3Ky
HOro Mo- [o macu Tina [o macu cnuH-
3ky(r) HOro MO3Ky
JlroagnHa 16 mnpa. 1350 1:45 3,7:1
Kiwka 250 MnH. 25,3 1:120 49,0:1 |

Ha BigMiHy Big 6yn0BM MO3KY, B KOMM'tOTEpPI BCE BM1alITOBaHO Kyau nMpo-
cTiwe i xopcTkiwe. O6uncntoBanbHi NOTYXHOCTI Npouecopa i cuctema nam'aTi
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po3aineHi oavH Big ogHoro. KoxeH enemMeHT noB's3aHniA nue 3 Bkpalh obme-
XKEHUM UYUCNOM iHWKX eneMeHTiB. [iacyMok oueBmaHun: poboTta komn'totepa,
3a cnosamu npodecopa Jly, ayxe "npamoniHiiHa".

SKLWO Ha KOMN'IOTepi BUKOHYETLCA KiflbKa 3aBAaHb, BOHW NO 4eps3i BuU-
KOPUCTOBYOTb Oro pecypcu. ToMy KOMM'loTep YyA0BO BUKOHYE MPOCTI i BY3bKi
3aBAaHHA, | MOMy CKNaAHO BUPIWNTU WO-Hebyab, WO BUXOAUTb 3a Li paMKu.

Mo3ok xe Befe 6e3niy onepauiv NnapanenbHO, YNPaBaSE NOMOXKEHHAM
Tina, aHanisye iHdopmauito 3 opraHiB nouyTTiB i Tak gani. Came Taky o6unc-
NoBasibHy CUCTEMY BUPILLNB CTBOpUTHK Beli Jly.

MoKW WO Ha UbOMY LWAAXY 3p06/EHO NMLIE NEPLUNA KPOK HEBENUKUIA:
Oro KoOMaHai BAanocs NoeAHaTM MEMPICTOP 3 Napoto eNeKTPOHHUX cxeM. Ane
rnoKasaHo, Lo BXe LA NpocTa CMcTeMa Mae€ 34aTHICTb, 3anaM'aToByBaTH, a 3Ha-
YnMTb — i 6paTh yyacTb y HaBYaHHi. Tak caMo K 3B'I30K MiXK HEMPOHaMM, SIKUIA
MOCTIMHO CTUMYIIOETLCA, CTaE "MiyHiwe" (BBaXa€eTbCs, WO LEn MexaHi3m ne-
XWUTb B OCHOBi AOBroTpWBanoi nam'aTi), Tak i cTBopeHa Ha 6asi mempicTopa
cucTeMa MiHSIE NPOBIAHICTb 3aNeXHOo Bif CBOEI NonepeaHbOl iCTopii.3po3yMmino,
HaCTYyMHWM KPOKOM Mae€ ctath nobyaosa 6inblu ckAagHOi CMCTEMM, a NMiACYMKOM
— CynepKoMn'toTep HEBEIMKUX pO3MIpiB.
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OPAKTANNTbHAA TEOMETPUA B AHATOMUM

Poryns B.O., WanbHes C.O.
YKkpaiHcbka MeagnyHa CToMarosioriyHa akaaemisi

Hal mup ycTpoeH A0BOJIbHO C/I0XKHO. Bce B HEM [0 6ECKOHEYHOCTU

AE/INTCSH Ha YaCTuH,Mpuban3nTesIbHO NogobHbIe LesioMy, nbo peasibHOCTb
¢ppakTanbHa . beckoHeuyHoe apobaeHne u nogobme mMasieHbKux 4actes 310 u
eCTb MpUHUMMI yCTPOUICTBA rpupoabl. OTKPbITUE PpaKTasibHbIX 3aKOHOMEPHO-
CTeli He TOJIbKO yCTaHOBWJIO CyLYeCTBOBaHNE HEMNPOrHO3UPYEMbIX MPOLIECCOB,
HO M Hay4usio Yesi0BeKa MM yrpas/siTb.

Kntouesble cnosa: (pakTan, MMHENHOCTb, HEIMHENHOCTb, a/IfOPUTMbI,
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