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APXITEKTYPA T'ITPOEJEKTPOCTAHIIN B ICTOPHUYHOMY ACHEKTI

AHOTalis: y CTarTi  PO3MOBIJAETBCS MPO  TAPOCTEKTPOCTAHLIT  SIK
Halle()EKTUBHIIIE 1 OJHOYACHO E€KOJOTIYHO YHCTE JDKEPENO EJICKTPOCHEPrii; SKi
HACIIAKK B1AOYBAKOTHCS B €KOCHUCTEMI MICIS IXHBOTO CHOPY/KEHHS, IKI METOAM Ta
111 3aCTOCOBYBAJIM apXITEKTOPH Ta IHXKECHEPW s 3anoOiraHHs KaracTpod; sK
ICTOPMYHO PO3BHBAJIACS apXITEKTypa TiAPOCIEKTPOCTaHIli. HaBoasTees mpuknaau
Takux 00 €KTIB.

Ki1r04oBi ¢J1oBa: riApoeneKTPOCTaHIis, eKoJoris, Oiocdepa.

Ceorogni y XXI CTOMITTI JIOACTBO MOCSTHYJIO AYXE BHCOKOTO PO3BUTKY
CYYaCHHMX TEXHOJOTIH. Pe3ynbTaTi MpOosSBISIOTECS Y PI3HUX Taly3sX HAYKH, TAKUAX SIK
MEIUIMHA,  MAIIMHOOYIyBaHHS,  €JIEKTPOHIKA,  KOMIT IOTEPHI  TEXHOJIOTII,
OyIBHALITBO TOIO. [Tpy 1IbOMY JESK1 3 IUX HAYKOBO-TEXHIYHUX Tay3€d HAHOCATH
BEJIMKOT €KOJIOTTYHOT IKOIX HE TUIBKH JIFOUHI, a i TPUPOIl.

Mu xuBemo Ha 1iaHeTi 3emus. Lle Ham aiM, 1 BIoMa MH MaeEMO Take AOBKIJIIA,
Ha SIKE 3acyroByeMo. HaaMipHO aKkTMBHA AISUTBHICTH JIFOJAWMHKU MPU3BOJIUTH A0 TOTO,
0 HUHI Oioc(epa Haloi MIaHeTH nepedyBac y KpUTUYHOMY CTaHi. BueHi cBigyarsk,
110 10 ro0anbHOi KaTacTPO(u 3aTHIIIUCH JIIYCHI KPOKH. . .

3po3yMII0, HI0 €KOJIOTIYHI MpoOJjeMU 3 SBWIMCS L€ A0 TOro, SIK JIHOJMHA
CTBOpWJIA CBIT TEXHOJIOTIHA, aje uYepe3 JIOAChKY HeadamicTy 1 OaillmyKicTh,
B3aEMOBIJHOCUHM MK JIOJIMHOI 1 TPUPOACIO €Al 3arocTproroThes. JKaxJmmBoro
JIACHICTIO CTArOTh 3MEHIICHHS HAPOKYBAHOCTI Ta YMCEIBHOCTI HACENEHHS, TOJIOA,
3HMILEHHS 0aratb0X BH[IB TBAPWH, OTPYEHHS PIUOK, 03€P, MOPIB TOLIO. 32 OCTaHHI
JEKIIbKA JECATKIB POKIB TMPOMHUCIOBI JEPKAaBU pearyBajiud Ha 3a0pyIHEHHs
HABKOJIMIIHBOTO CEPEAOBULIA MPUOIN3HO Y TaKiid MOCIIAOBHOCTI:

- HE B)KUBAJIM HISKUX 3aX0/1B;

- po3citoBau 3a0pyIHCHHHS,

- Ooposnucs 13 3a0pyJHEHHSM 1 BIAXOJAMU LIISIXOM 3aCTOCYBAHHSI TEXHOJIOTIH,
SK1 B CBOKO Uepry 3a0pyIHIOBAIM HABKOJIMIIHE CEPENOBUIIC,

- HApPEWITI MOYajJu CTBOPIOBATH YHCTI BHPOOHMUTBA OE3MOCEPEAHBO TaM, M€
MOKJIMBO ~ BHKOPUCTaHHS  MNPUPOAHMX  pecypciB  0€3  HAHECEHHS  IIKOAW
HABKOJIMIIHBOMY CEPEIOBUIILY.

Haiie(ekTrBHIIINH 1 OMHOYACHO €KOJOTIYHO YUCTHI BUPOOHUK EIEKTPOEHEPTI],
Ha BIAMIHY BiJl BAPOOHUIITB €JICKTPOEHEPrii Ha OCHOBI BITPY, MajiMBa YA YPaHy - 1€
rigpoenektpoctanis. [I{o6 3po3yMmiTi mpuHUMN ii pOOOTH, MOBEPHEMOCS Y MHUHYIIE,



a came y bputanito XIX ctonitta, ge y rpadctsi HoTtepbepneHs CroOKinHWIA
CTPYMOK MepeTBOPUBCSA Y PYLUINHY CUy NepLuol y CBITi rigpoenekTpocTaHLii.

Y XIX ctoniTTi bpuTaHia ctana ocepefkoM MPOMMUCNOBOT peBontouii. OgHUM i3
il pywinHukis 6ys nopf Binbam ApMmCTpoHr. Ha pucyHKy 1 npeactaefieHO (hOTO
nopja Binbama Ta 3ara/ibHWUil BUrNAL MOro 6yanHKYy.

Puc.1. lopg Binbssm ApMCTPOHT i oro 6yanmHOK

Llein 6yaMHOK 6yB 06naliTOBaHWMIA 3a OCTAaHHIMW BISSHHAMW HayKW i TeXHIKW.
Nlopa Binbam ApPMCTPOHT - 4y[oBWUIA iHXeHep, NignpuemMelb i Hemnocuao4uni
BUHaXiAHWK - o6nagHaB CBiil OYAMHOK HAMHOBITHILULMMMW TEXHONOriSIMU, 30Kpema
LEHTPa/IbHUM OMaJIeHHAM Ta MeXaHIYHMMK MPUCTPOAMU AN NiPTY, npanbHOI
MalnHKX Ta rpunto. MpoTe y OyanMHKY 6yB OAWMH 3aKyTOK, [ie CYyYaCHWUX TeXHO/OTil
OpakyBanO - Le KapTWMHHa rasepes, CrpaBXHA TrOpAiCTb APMCTPOHra, B AKii
36epernucb YyaoBi NofoTHa BikTopiaHCbKOT A06W. HaBiTb BAEHb B Hili 6yno goBoni
noxmypo. OfHak npu CBiYKax BaXKKO Oyfo LWOCb po3rnefitv, Tomy APMCTPOHT
BUPILLMB MPOBECTN B OYAWHOK €NeKTPU4YHe OCBITNEHHA. [N UbOoro BiH npuabas
BefleTeHCbKy TypbiHy TomcoHa. o6 T1i obepTatn, noTpibHa 6yna BennKa KinbKiCTb
BOAW, a 'y APCMTPOHra 6yB NuLle HEBE/IMKUIA CTPYMOK, KWW MPOTiKaB 4yepe3 Moro
MaeToK. | Toai ApMCTPOHT 36yAayBaBs rpe6nto. BiH Hacunas Ban 3aBBULLKK 10 MeTpiB
| NepeTBOPUB CBIlA CTPYMOK Ha rnnboke 03epo. MoTimM BiH cnpsMyBaB L BOAy MO
Tpy6i [0 OCHOBM rpebni, fani Bofga notpannsna y TypbiHy TomcoHa i obepTana
poTop, B Hacnigok 4oro Bupobnsnoca 4000 BT enektpoeHeprii. Ha pucyHky 2
NMokKasaHi MicLeBICTb i TypOiHa.



Puc.2. Okonuyi 6yauHky Jlopaa Binbama ApMmcTpoHra i Typ6iHa TomcoHa

Tak nopg ApPMCTOPHr NPOKAaB [opory y MalbyTHe OyAiBHMUTBO rpebesnb i
rigpoenekTpocTaHLiii. oro BuMHaxig CTaB CNpaBXHIM CTapToM Yy  raysi
rigpoeHepreTMKN - M0AMHA BUHaWLLNA LeLIeBUA, eKOTOTIYHO YNCTUIA BUA BUPOBITKY
eNeKTPOeHepPril. YpoKu, oTpuMaHi nifg 4vac OyAiBHMUTBA Mepwmx rpebenb, Aanm
LOpOory HOBOMY TMOKOMIHHIO cyrnepcrnopys, fKi  6yny  WWPWKMK,  BULLKMMU,
MOTYXXHILUMMU | BEIMYHILNMK, HDK TX NONEepPesHUKN.

Y 1959 poui iTaniiyi 3 Be/IMKOK TOPAICTIO | LWaNeHUM axXioTaeM BifKpuIu
rpe6nto BaioHT, sika 6yna YacTUHOK HOBOT ITanii i Hocuna TMTyN Hansmwol rpebni
cBiTy. Came 4yepe3 Hel CTaslacq HaMryyHiwa Tparegis He Tifibku B icTopii ITanii, a i B
yCbOMY CBITi. YXaxnuBa aBapisi, Bif SKOI He BpATYBaBCA MaiXe HiXTo, noyanacs 3
TOro, WO fAKOCb BHOYI B YCbOMY MICTEYKY 3racfio cBiTno. [oTiMm Hag rpebneto
3fiiHanaca 200-meTpoBa XBUAS BOAW | 3 BENNYE3HOK LUBUAKICTIO 06pyLUMNachk Ha
oygisni. MinbiloHN KyOGOMETPIB BOAM BeNIETEHCbKOK XBU/IED Mepennnca 4depes
Kpar rpebni i cTtepan 3 nuusa 3eMai came MICTEYKO Ta iHLWI po3TawloBaHi nopsp
HeBeNMKI Cenulla, 3aiMwmnBwKn nicnd cebe “MICAYHMIA Neins3ax”. Ha pUCYHKY 3
nokasaHo cenuvule JIoHrapoHe o Ta nicns Tpareair.

Puc.3. Cenuue SloHrapoHe Ao Ta nicns aBapii Ha rpe6ni BavioHT, ITanis

UYac nokasas, WO B Uil Tparegil BUHHa He HellafHa MpupoAa, a BUKIHYHO
NoAcbka  6algyxictb i TexHiYHa  HerpamoTHiCTb. [lpoekT  OyAiBHUUTBA



rigpoenekTpoctaHyii y niBHIYHIA ITanii Ha ripcbKii piyui BaioHT 6yB po3pobieHuni
we y 20 pokax XX cTONiTTA, a horo peanisauis 6yna 3fgiicHeHa nuiie nicns Apyroti
CBiTOBOI BiliHW. 'pebnto 6yno NobynoBaHO 3a PEKOPAHI TEPMIHK - BXe 4epe3 ABa
POKM nicna no4vatky 6ynu 3aBepLueHi ocTaHHi poboTu. MMpoekT 34icHIOBABCA Mif
KepiBHULTBOM eHepreTM4yHoro MoHornosnicta, komnaHii SADE (Societa Adriatica di
Elettricita). Micuesi xuteni, po6o4i-XpUCTUAHM MPOTECTYBaIN NPOTK OYAIBHULTBA.
HaBiTb Ui HeoCBiYeHI cenfHu 6aunnmn reonoriyHy HectabiNbHICTb TIPCbKUX NOPIL.
Micue 6yaiBHMUTBA 6yno o6paHo 6ins ropu ToK, WO B Mepeknafdi 03Hayae
“THUANIA”,”pUXNINIA”, Ha WO aHi iHXeHepw, aHi MeHemkepyn SADE HifKoi yBarn He
3BepHynn. Yepe3 [Ba POKM Haf JIOHrapoHe 3’ABMBCSA OINOCHIXHUA BUTOHYEHWI
LeaeBp BUCOTOK 262 M (puc.4).

MMicna nNOBHOro 3amOBHEHHS BOLOCXOBWLLA Ha ropi TOK 3’aBWAMCA nepLui
TPIWMHU. BOHW NPOTArHYNUCA Y340BX BCIiEl ropy Ha 4 km. bina rpebni wunprHa
po3nomy pocarana 4 M. [eonorivyHi [OCNIMKEeHHS Mokasann, Wwo Yy OyAb-AKOMY
BUNAAKYy ropa cros3e [LOHW3Y, MUTaHHA MOCTano nuwe y yaci. Konn piseHb BOAw
nocsardys 190 m, B imctonagi 1960 poky ctascs nepumnin o6san ropu Tok.

Puc. 4. I'pebnsa BaiioHT, ITanis

Maca 3emni 1a KamiHHa po3mipom 800 Tuc. KyboMeTpiB ONMHWAACb B 03epi.
Micns uboro Bunagky Bogy Oy/0 3HOBY CMYLLEHO i MOYanncA Yeprosi reosiorivHi
nepeBipku. 3a ouiHKamu cnewianictiB ManbyTHiin o6Ban He MaB 06M Takoro
KaTacTpohiyHOro xapakTtepy, SKWOo CNyCTUTW BOAY Ha MOTPIOHY BIAMITKY.



Cama rpebna BuTpMmania KatactpopiuyHe HaBaHTaXXeHHA. XBWASA 3Hecna fuLle
1M BepxHbOi Knafku rpebni. Bopgocxosuuie Oy0 MOBHICTHO 3acMmnaHo 3CYBOM
ripcbkoi mopogn ropy TOK, WO 3p0oOWA0 HEMOX/MBUM Hafani ekcnjyaTysatu
rigpoenekTpocTaHuito BailloHT. Tenep BOHa CAyrye nam’aTHAKOM iHXEeHepHOT
Hef6anocTi i TeXHIYHOT HerpamoTHOCTI. |HXeHepHWiA BWTBIP NepeTBOPUBCA Y
CNpaBXHbOro BOMBLIO. 3a MOACbKY XaNaTHICTb | KOpNopaTWBHY ETUKY [0BefioCh
3aniaTtuTy Ly>XXe BUCOKY LjiHY.

OpfHa 3 HaliKpacuBilmx rpebenb CBITY, TUTY/ K0T BOHA HOCUTbL i MO Cel [eHb,
X0Ba€eTbCA B nycteni MoxaBse, Ha KopaoHi Hesaau i Api3oHu. Lleit cumBon AmMepuKu
4aCTO Ha3MBaKTb MraHTCbKOK aMepuKaHCbKOK nipamigoto (puc.5).

Puc.5. 'pebnsa N'ysepa 3 HUXKHLOIO 6 oy i BEPXHLOTO 6 ehy

(pebns N'yBepa - Ue YHiKanbHa i HarBigoMilla rigpoTexHiyHa cnopyga y CBiTi
BUCOTO 221 M (nobyaosaHa BCbOro 3a 4 poku, 3 1931-1935 pp). BoHa posTawoBaHa
Ha AHi YopHOro KaHbilOHY Ha piuyi Konopafo - B 0gHOMY 3 HaWHEMpPUBITHILLIKX
MicLb Y CBITi, fle Y Toii uac He Gyn0 HisiKOT iH(pacTpykTypu. Ti cnopymkysanm 3
LN KOHTPOOBATK PiBeHb BOAW ANS YHUKHEHHS MaBOAKIB, 3abe3neyeHHs ntojel
MPICHOKO BOLOMO | AeLLEBOI0 YNCTOK efieKTpoeHeprieto. OCHOBHOK npo6seMoto byna
BeNMyesHa KinbKiCTb 6eTOHY, HEOOXIAHOro A8 3BeileHHs rpe6/ii.

["0M10BHMM Ha 6yaiBHUUTBI 6yB iHXeHep PpeHK Kpoy Ha npi3BMCbKO “TTTB/grTTe-
weuawe, Kpoy”. BiH 3 Koneramy nigpaxysas - AKWO 6yaysBatv rpebno €anHUM
MOHO/IITOM, TO Ha 3acuMXaHHA 6eToHY niwno 6 125 pokie. Tomy rpebna 6yaysanach
oKpemumn cekuiamu. pu uUpoMy, WO6 iWe NPULLBUALINTA 3acUXaHHA OETOHY,
B KO/IOHN npoknanu 900 kM Tpy6, B AKMX Birna XonofHa BoAa - Tak 6eTOH 3acTuras
wsmAawe. Ha pucyHKy 6 HaBefeHO BUrnsaL rpebni B NpoLeci CnopyaKeHHs.



Puc. 6. Konoxu Mpe6ni Nysepa

Cnipg 3a3HaumnTK, L0 XKOAHa rpebnsa y cBiTi He 6yna Tak npukpawleHa. KpacoTy i
BUTOHYEHICTb HAfae BEMNYHIA Ccnopydi CTWNb «apT-AeKo», B $SKOMY BOHa
nobygoBaHa i odopmneHa. XoAAaTb flereHau, WO Tina 3arnbnux OyAaiBe/bHUKIB

Puc.7. MamAaTHI cnopyau, npuceaYeHi OyaisensHUKaMm, ki 3aruHynun nig vyac 3sefeHHs rpebni

He guBnaunch Ha Te, WO Ana nogend ®dpeHk Kpoy po3pobus LyrKe >KOPCTKUM
rpaik po6oTn i mMano NpuAainas yearu opradisayii X 6e3ne4yHol po6oTw, MOro
MaiCTepHICTb nogapysana rpe6ni Nysepa NPakTUYHO BiYHE XUTTS.

Uepes 35 pokiB nicna 3sefeHHA rpebni Nysepa iwe oaHa cnopyga 6yna
npu3HayeHa CTBOPUTK oasnc y nycrteni. Tak i Bigbynocs, ane Ly>e AOPOro LiHOH.
Ypag €runty 3amMoBMB OyAiBHMUTBO HalBigomiwoi rpe6ni y CBiTi, r0N0BHUM
3aBflaHHAM SKOT CTa/l0 KOHTPOJ/IIOBAHHA [MMOBEHEeN HaWfoBLUOT PiYKM Yy CBITI -
Hiny (pwuc.9).



Puc.8. 3aranbHuii Burnag AcyaHcbKoi rpebni

BucoTHa AcyaHcbKa rpe6nis posTalloBaHa Ha nisaHi €runty. Ii 6yaiBHULTBO
CTa/10 enivyHUM MPOEKTOM. Ha i cnopyXeHHs Milwio CTiIbKKU MaTepiany, Lo MOXHa
6yno 6 nobyaysaTtu BennyHy nipamigy B IMi3i 17 pa3iB. AcyaHCbKa rpe6as BMCOTOHO
111 meTpiB nobyaoBaHa i3 3eMAi i Kam’AHOT MOPOAW, BOHA CTOITb Ha IMUHAHIA OCHOBI
3 GETOHHOIO MOBEPXHEK. ErvneT ABMAETLCA HAWCMEKOTHILWOK KpPaiHOK Ha MiaHeTi
Ta Mae Ha CBOIil TepuTopiil piky Hin - cnpaBXHe npupoaHe 6GaratcTBO. KOXHOro
niTa pika BUxoanTb 3 6GeperiB i 3anuwiae nicns MoBeHi naofdwunii wap myny. Lle
nobpe ons epmepis, ane piyka HenepegbavyBaHa: SAKWO MOBiHb He Bifbysanacs,
3acyxa Bpaxkae TMX, XTO ocenssca 6ind pivykn. AcyaHcbka rpe6ns 6yaa nobygosaHa,
06 BTPMMATK BOAY B Mepiof NMOBeHi | BUNYCTUTK Mif Yac 3acyXxw.

ByaisHMyTBO po3noyanoca 1960 poky, ane ogpasy 3ynuHunocb. Crtano
OYeBMAHO, WO Ha 3aBepLlanbHOMY eTani OyAiBHWULUTBA, KOMW PiBEHb BOAOCXOBMLLA
MaB MaKCVMManbHO MiABULLMTUCA, Barato €rmneTCbKMX MamM’aTOK MOXE OMUHUTUCA
nif 3arpo3ot0. ApxeosioraMm AoBenocs Ayxe 6arato nonpautoBaTh - KOXKHUIA 06°€KT
noTpibHO 6yno posibpaTu i 3i6paty Ha Binbll BUCOKOMY MicLi. Tak 6yno BpATOBaHO
23 BIJOMUX Nam’aTHUKK. TpuKnag HaBefeHO Ha PUCYHKY 9.

Puc.9. MacwTabHa mofens xpamy Aby-Cimben , sika eMOHCTPYE HOBe i CTape MicLe Xxpamy i
piBeHb BOAU piuku Hin .



ByaisHMUTBO rpebni 6yno 3aBepweHo 1970-ro poky i 6yno BM3HAHO B YCbOMY
CBITI yCMiWHMM NpoekToM. AcyaHCbKa rpebns gosena, Lo N04aM He noTpibHo 6yno
CNoAiBaTUCb Ha MUJICTb CBOET HenepeabtayvyBaHOT Piku.

BMCHOBOK: Ha CbOrOAHIWHIN fAeHb TigpoenekTpocTaHuii BupobnsTs 20%
e/IeKTpoeHeprii y CBiTi. B NOPIBHAHHI 3 IHWWMW €NeKTPOCTaHUIAMU BOHU He
3abpyaHIoOTL aTtMocepy. Anie NMpu LbOMY Takuid Crocié 3af0BOJIEHHA MOTPe6 y
eNIeKTPOeHeprii Mae i HeraTMBHI eKOMIOriYHI HacnigKn, a came 3HMWLEHHS TBapuH,
3aTONMNEeHHs MNOAKYNX 3eMeflb Ta ICTOPUUYHUX TepuTopiid. Lleii cnucok BTpaT nig yac
OyAaiBHMUTB rpebenb MNOBMHEH MOCTIMHO | paguKanbHO 3MeHLWyBaTUCb. Lle ayke
406pe po3yMitoTb GiNbLWLICTL CrewianicTiB y BCIX NPUYETHUX A0 npobnemun cgepax.
Takmm  unmHOM npobnema 30epeXXeHHs HaBKOMMLLIHBLOTO  CepefoBulia npwu
OyLiBHULTBI OyAb-AKUX 06’€KTiB, 30KpemMa rifpoeNieKTPOCTaHL il AK apXiTEKTYPHUX i
TEXHONOMYHMX 06’EKTIB aKTyasibHa CbOrOAHI SIK HIKOMN.
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AHHOTaUuS
B craTtbe pacckasblBaeTcsi 0 TUAPO3NEKTPOCTaHUMW, KaK camblii  3P(EKTUBHbIA ©
O[JHOBPEMEHHO 3KOJIOTMYECKN UUCTbIA MNPOU3BOAUTENb 3NEKTPO3HEPTMMN; KakuWe MNOoCneAcTBus
OTPaXKAaKTCA B IKOCUCTEME MOCNE MX 3aCTPONKM, Kakne MEeToAbl U MAEN MPUMEHSIN VHXEHEPDI,
4TOObl YA0BNETBOPUTL MOTPEOHOCTMN NHOAEIN B 3NEKTPOIHEPTN U 3aLUUTUTL NIIOAEN OT KatacTpod.
B cratbe TakXe MNPMBOAATCA NPUMEPbI BbICOKMX, LUMPOKUX W MOLLHBbIX FUAPO31EKTPOCTaHL I
mupa. Kntouesble C/ioBa: rmapo3ieKTpocTaHUmUs , 3Koorus, éruocgepa.
Annotation
The article describes the hydroelectric power plant at the same time as the most
environmentally friendly electricity producer; consequences shown in the ecosystem after their
construction, methods and ideas used engineers to meet people's needs in electricity and to protect
people from disasters. It also provides examples of high, wide and powerful hydropower plants in
the world. Key words: powerstation, ecology, biosphere .
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