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CIHUCOK CKOPOYEHDb

ATHKC —aBToM0011bHA Ta30HANOBHIOBAJIbHA KOMIIPECOPHA CTaHIIIs
ATIO —armochepHuil TOBITPOOXOJIOKYBAY
B3I" —06a3a 3pijgkeHoro razy

BHill — OyniBenasH1 HOpMH 1 paBUiIa

BHK — BojioHadgToBHIT KOHTAKT

I'BK —rasoBoagaauii KOHTAKT

I'HK —ra3zona¢ToBHi1 KOHTAKT

['PII — razopo3noAinbHU MyHKT

I'PC —ra3opo3noaiapHa CTaHIIis

Iy — yMOBHUH I1aMeTp TPyOOIIPOBOAY

3BI" —3piKeHuii ByriaeBOIHEBUM ra3

3HI" —3pimkeHuit HagTOBUIA ra3

Ib/] —indopmariitina 6aza gaHUX

KIII" — koMnpuMoOBaHW TPUPOIHUN Ia3

KC —xomnpecopHa craHIis

HII — HeOe3mneuna moaist

HC —HacocHa cranuis

[II"C — nig3eMHEe Ta30CXOBUILE

ITIJIE —noBiTpsiHa JIiHIS eeKTporepenay
I[THC —nigzemue HaTOCXOBUILIE

[P — mia3zemHut pesepByap

[1C —mig3emMHe cXoBHILE

PBC —pe3epByap BepTUKaIbHHM CTAICBUN
PBCII —pe3epByap BepTUKAIbHUN CTAJIEBUM 3 HOHTOHOM
CIII' — cTucHeHnI TPUPOAHUN ra3

C3XBT —cucrema 3rinaJKyBaHHsI XBHUJIb BUCOKOTO THCKY
I'TIA —ra3zonepekauyyBajJIbHUM arperat

JIKC — no’xxumMHa KOMIIPECOpHA CTaHITIs
CII3T" —cTaHIis mia3eMHOro 30epiraHts razy
HIIC —nadronepexauyBaibHa CTaHIIISA

[IPI" — myHKT penynitoBaHHS ra3zy

B3BI" —By30:1 3aMipy BUTpaTH ra3y

ABII — aBapiitHO-BIIHOBJIIOBAJIbHUY MTyHKT;

BY II3I' - BupoOHUYE ynpaBIiHHS M1J3EMHOIO 30€piraHHs razy
I'TK — I'€0JIOTO-TEXHIYHUI KOHTPOJIb
I'’;IK — I'PaHUYHO JIONYCTUMa KOHILICHTpAIlis
I'’1C — reod13u4H1 JOCIIPKEHHS CBEPIJIOBUH
I'311 — ra3o301pHUI TyHKT
I'KP — ra30KOHCHCATHE POJOBUIIIE
I'KC — ra30KOMIIpECOpHa Cyx0a
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I'HBII — ra3oHa(TOBOAONPOSBICHHS

I'HC — ra30HANOBHIOBAJIbHI CTAHINT

I'P — ra30B€ POJOBHUIIE

HAT — JIepKaBHE aKI[1IOHEPHE TOBAPUCTBO

JAbH — Jiep>kaBH1 OyiBEJIbHI HOPMU

JAKC — IOTUCKYBaJIbHA KOMIIPECOPHA CTAHIIIS

JIIE — JIOCJIIIHO-TIPOMMCJIOBA €KCIIyaTaliqd

KBIlIA  — KOHTPOJBLHO-BUMIPIOBAIbHI MPUJIAJIA I aBTOMATHKA

KII3I' — KOMIUJIEKC TT1JI3EMHOT0 30epiraHHsl ra3y

KPC — KammiTaJlbHUA PEMOHT CBEPJJIOBUH

MI' — MaricTpajibHUM ra30mpoBi

MKII — MIXKKOJIOHHHUI TTPOCTIP

MKT — MIXKKOJIOHHUM THCK

HAK — HaIllOHAJIbHA aKI[lOHEpHA KOMIaH1s

HBC — HarHiTaJIbHO-BUJI00YBHA CBEPAJIOBUHA

HJ — HOPMaTUBHUMI JOKYMEHT

HKT — HACOCHO-KOMIIPECOPHI TpyOu

HKI'B — HUKHS KOHIIEHTpAIliliHa TpaHullsi BUOYXOBOCTI

HTC — HU3bKOTEMIIEpaTypHa cenaparis

OBC — OMepaTUBHO-BUPOOHHMYA CITy»KOa

OIl — o0aiHaHHS TPOTUBUKU]IHE

[IBI" — IYHKT BUMIPIOBaHHS razy

I131 — M1JI3eMHE 30€piraHHs razy

IJIAC — IJIaH JIOKaJIi3alii Ta JIKBIJallli aBapiitHUX CUTYaIlIH 1
aBapii

[TITP — IUIAHOBO-TIOTIEPEI)KYBAUIBHUN PEMOHT

ITPC — IIOTOYHUW PEMOHT CBEPJIOBUHHU

PTO — peKynepaTUBHUN TETIOOOMIHHUK

CTK — CTaHJapT KoMMaHii

Th — TeXHiKa Oe3IeKn

TEL — TEIJIOBA €JIEKTPOCTAHITIS

TK — TEPMOMETPHUYHUN KAPOTaK

1IN% — TEXHIYH1 YMOBH Y KpaiHu

YK3 — YCTaHOBKA KATOJIHOTO 3aXUCTY

YKIIT — YCTaHOBKAa KOMIUIEKCHOI MiATOTOBKH razy

yor — YCTaHOBKA OCYIIIyBaHHS razy

YMTI' — YIpaBJIIHHS MaricTpajibHUX Ta30MPOBO/IIB

DA — (poHTaHHa apmarypa

HITC — IIEHTpajbHa 1H)XKEHEPHO-TEXHOJIOT1YHA CTyk0a

C€TII — €JIMH1 TeXHIYHI MpaBUja
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HEPEIMOBA

HapyanbHuil mociOHUK «HAPTH, HAPTOMPOAYKTIB 1 razy» € APYroro
JACTUHOK JUCHUIUIIHU «TpaHCropTyBaHHs 1 30epiraHHs BYTJICBOJHIBY»,

gka 0a3yeTbCsl Ha MaTepiaiax

macuuiuniiH - «Di3uka», «XiMisa»,

«I'1apaBnika», «lemnorexHika», «['exHIYHAa MeXaHlKa 1 Omip MaTepiaaiB» 1
«TpaHCTIOPTHI CUCTEMU 1 TEXHOJIOT1I».

Mera BUIaHHA
IUCLIUILIIHHA.

— AO0IIOMOITH CTYACHTaAM Yy BHUBYCHHI

JaHO1

OuikyBaHi JUCHMIUIIHAPHI PE3yJIbTaTH HABYAHHS HABENICHI Y BUTJIAI

Ta0IuIl:

[Iudp Ta 3MmicT pe3ybTaTiB
HaBYaHHS 32 OCBITHBO-
podeciitHOI0 MPOrPaMolo

[udp Ta 3MICT TUCIUTIITIIHAPHUX
pe3yJIbTaTiB HAaBYaHHS

CP2 IlosicHIOBaTH 3arajibHy
CTPYKTYPY, B3aEMO3B’ SI30K 1
(GyHKI[IOHATIbHE TPU3HAYCHHS
OKPEMHUX €JIEMEHTIB CUCTEMH
3a0e3rneueHHs YKpaiHu
BYIJICBOJHEBUMHU €HEPTOHOCISIMU

CP2-11nentudikyBatu Ta
KJIacU(IKyBaTH TPAHCIIOPTHI
CUCTEMU Ta TEXHOJIOT11
Ha(TOra30BUX MiANPUEMCTBA

CP2-2 Buznauatu cepy
3aCTOCYBaHHS CXOBUII HaTH,
HaQTONPOJIYKTIB 1 razy

CP3 BukopucroByBatu 0a30Bi
MOHATTS, OCHOBHI 3aKOHU (DI3UKHU Ta
XiMii J1JIsl IPOTHO3YBaHHS Ta
aHaji3y Q13UKO-XIMIYHUX
BJIACTUBOCTEN HAQTHU, KOHAECHCATY 1
MIPUPOIHOTO ra3y B IIporecax I1x
BU100yBaHHS, OypiHHS CBEPAJIOBHH,
TPaHCIIOPTYBaHHS Ta 30€piraHHs

CP3-1 XapakrepusyBaTu (hi3UKO-
XIMI4H1 BJACTUBOCTI Ha(TH,
KOHJICHCATY 1 IIPUPOTHOTO ra3y B
mporiecax ix BuaoOyBaHHS,
TPaHCIIOPTYBaHHS Ta 30€piraHHs

CP3-2 Bu3znauatu o0csru
BaHTA)XOTIOTOKIB Ha(pTOTra30BUX
M1 IMPUEMCTB

CP9 CtBOproBaTu €JIeMEHTH
TEXHOJIOTIYHHX CXEM Ta TEXHIYHHX
MIPUCTPOIB CUCTEM BUI00yBaHHS,
TPaHCIIOPTYBaHHS Ta 30€piraHHs
HaTH 1 Tazy

CP9-1 Buznauatu cdepy
3aCTOCYBaHHS 00’ €KTIB 30epiraHHs
Ta JUCTPUOYIIIT Y PI3HUX yMOBax
eKcrutyaraili HayTora3oBoro
BUPOOHUIITBA

CP9-2 Po3po6isiTH TEXHOJIOT14HI1
CUCTEeMHU 30€piraHHs Ta JUCTPUOyIIii
HadTH, HaQTONPOIYKTIB 1 razy




LIEPEJIMOBA

[udp Ta 3micT pe3ysbTaTiB
HaBYaHHS 32 OCBITHBO-
podeciitHOI0 MPOrPaMoIo

[Iudp Ta 3MICT IUCITUTLTIHAPHUX
pe3ybTaTiB HAaBYaHHS

CP11 AnanizyBatu peKumMu
eKCIUTyaTallli CKJIaJ0BUX €JIEMECHTIB
Ha(TOra30BOro 00’ €xra,
3M1MCHIOBATH ONITUMAJIbHUI BUOIp
TEXHOJOTTYHOTO 00JIaTHAHHS,
ONTUMI3YyBAaTH PEKUMHU
eKCIUTyaTallli 3a IeBHUM KPUTEPIEM

CP11-1 AnanizyBaTu pexXuMHU
eKcIuTyaTarllii 00’ €KTiB 30epiraHHs
Ta qucTpudyLii HaTH,
HaQTONPOYKTIB 1 razy

CP11-23niiicHIOBaTH ONTUMAIBHUN
BUOIp 00’ €KTIB 30€epiraHHs Ta
TUCTPUOYII Ta 1X YCTaTKyBaHHS

CP11-30nTuMizyBatu pexxuMu
eKCIuTyaTarllii 00’ €KTiB 30epiraHHs
Ta qucTpuOyLii HaTH,
HaQTOIPOAYKTIB 1 Ta3y 3a MEBHUM
KPUTEPIEM

HaBuajapHMii MOCIOHHUK MICTUTH

nepeaMoBy, II'SITh  PO3AUTIB 1

MICISIMOBY, Y SKHWX BHUKJAJEHHI 3arajbHi BIJOMOCTI MPO KOMIUICKCH JJIs
30epiranus 1 gucTpuOyii HadTH, HAQTONMPOTYKTIB 1 rasis.
30KkpemMa KOXKEH 3 PO3AUNB, 10 MPUCBAYCHUM KOHKPETHOMY BUIY

MICTHUTh 3arajbHi

MMpOAYKTY,

BIZJOMOCTI

npo CJICMCHTH CUCTCMU,

TEXHOJIOT14H1 XapaKTEePUCTUKU Ta OCOOJUBOCTI PI3HUX BHUJIIB 00JIaIHAHHS
111 30epiranss 1 gucTpuOyii HadTH, HaQTOMPOTYKTIB 1 rasis.




1.3ATAJIBHI BIJOMOCTI TPO KOMIIVIEKCH
3BEPITAHHSA TA IUCTPUBYLII HA®TH I
HAPTOHNPOAYKTIB

/Pos’zwmymoi €BOIYII0  PO36UMKY cucmem ma O0ONAOHAHHA Oas 30epieanHs Hagmu z\
Ha@mMonpooyKmia, Xapaxmepucmuku aHmMAX’Ci8 Ma BaAHMANCONOMOKI8, GUOU  CXOBULY
Hagmu, ix nepesazu ma HeOONIKU.

Onanysanus mamepiany po30iny 00360J1A€ HAGYUMUCH.

— Xapakmepu3yeamu HATUGHI AHMANCI MA BAHMANCONOMOKU,

— Knacugixysamu cxosuuia Hagpmu i HAGMoOnpPoOOyKmie, a MaKodI’c 3HaAMuU ICMOPUYHI emanu
ans'@umky cucmem 30epicants Hagpmu i HapMonpooykmis, j

1.1.IcTopisi, Cy4acHHH CTaH Ta NEPCNEKTUBU PO3BUTKY
KOMILIEKCIB 30epiranns i 1iucTpudyuii Hagp TONPOAYKTIB

Ha panwmit gyac Bimomo 330 pomoBuni-riradTiB HagTu. KokHe 3 HHUX
Mictuth moHan /0 wmmH. THadTu. e Omm3pko 30 % 1 3amaciB
3HAaXOJMTHCS Ha iHIMUX poaoBumax (ix monax 10000).

VY 1721pomi I'. Konruucekwuii ucas, mo B Cino06o1 PyHTypebKiil Ha
[Tokytti Ta Ha CranicnaBmuai 0111 CteOnmka Ta Scenuni CiabHOI Ha
JIpBiBIIMHI BUAOOYBaIM Ha(Ty 3 OPUPOAHUX JHKEPEN 1 BXUBAIU 11 s
MallleHHS BO31B, BHYMHIOBaHHS IIKIP, a TaKOXX HAJIMBAIM B JamIaiau
3aMICTh Macja. BigoMo TakoX, IO KOJIOAS3HUM BHUA00YTOK HadTH B
Pinnomy nouato mie B 1786poriii, a B Haryeeuuax —y 1805p.

30eperaucs BigomocTi ¥ mpo Te, mo Bxke B XVIlI cromTTi
NpPUKAPNATChbKy Ha(pTy BHUBO3WIM 3a Mexl [anuuuHu Ta modanu
OCBOIOBATH IPOLEC 11 NEPETOHKH.

[Tepri cripobu MpOMHUCIOBOT TUCTUIIALIT HadTU OyJIM 3am04aTKOBaHI
B 1810 poui Mocudom I'exkepom, sxuii crmopymus y Moapudi (Gims
BbopucnaBa) nepmuii Hadroneperinauii kyo (1ie OyB mepmmii B €BpoIri
HadTorepepoOHmii 3aBoa). Y 1816 pori pazom 3 SHoM Mirticem BOHH
OJIeprKajIu MPOAYKT, IPUAATHUHN JIJIT OCBITJIICHHS, 1 BUKOPUCTAIIA HOTO ISt
ocBiTiieHHs1 [[poroOuua, BilicbkoBUX Komiap y CamOopi, a TakoX MiCT
[Tparu ta Bigns. Tak Ha ByJIMII OpHHIILIO mepiie cBiTio [1].

VY 1874 poui y Cnoboai PyHrypcebkiilt Tibku AB1 GipMu BUAOOYIH
omm3bko 80 ToHH HadTH 1 epepoduu i B KociBebkiit 1 [ledeHIKUHCHKIT
auctuistopusx. 3 1880poky oOcsaru BupoOyBaHHs HaTH ToYanu pi3Ko
3poctatu. | ToMy BuHUKIIA noTpeda OyaiBHUIITBA 301pHUKIB AJis1 HAPTU Ta
criopyixkeHHs1 HoBoi padinepii. Cnopyxena B 1883poiti padinepist ctana
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

HalOpmo0 B [Nanuuuni # Tperboro B €Bpormi. Toxal xx OyB 30ygoBaHui
nepmuii Hadronposin Cnobdona Pynrypeeka - Ileyenixkun noBxkuHO0O 13
kM. Ilicma 1885 poky nebitu cBepaioBuH Ha pojoBuil Crnobona
PyHrypcbka mocTynoBo MouMHarOTh najgatu. lle mpuszBeno no momrykiB
HOBUX pozaoBuil. 3 1888poky po3nounHaroTh 6ypoBi poOoTH y CXigHUIII.
[IpoOypeHi CBEepAJIOBMHU BUSBWINCSA HAJI3BUYAHHO TMPOTYKTUBHUMU.
3HOBY BHHHKJA MOTpeda CHOPYIUTH 30IpHUKHU JJIsi HAPTU 1 MPOKIACTH
HadTomnporin g0 bopucnaBa mosxuuoro 15 kM. Tperiit HadTompoBia Ha
[Ipukapnarri Oyno 30ymoBaHo B 1895 poui Takox Big CxigHuil 110
bopuciaga.

Ha 3nami XIX — XX cTomiTe neHTp HapTOBHIOOYTKY MEPEMICTUBCS
no bopucnasa, ne B 1873porii 6yno Buno0yro 19,65THC. TOHH 030KEPUTY
1 12,5Ttuc. roun Haptu. Y 1909poui Bunodbyrok Haptu Ha [Ipukapnarti
gocar pexkopaHoi juist toro mepioxy BenmuuHH 2053150 tonH (ue
cTaHOBWIO 5 %Bijg CBITOBOrO BUAOOYTKY).

[lepmy nadty B Cxigniit Ykpaini Oyno oxepxano B 1937 pori B
Pomencrkomy paiioHi.

Pazom 3 HadroBOr0 Ha IlpukapmarTi po3BUBalach 1 Tra3oBa
MPOMHUCIIOBICT,. €  BIAOMOCTI, M0 Ta3 TMoOYaJIM BUAOOyBaTH 1
BukopuctoByBatu e 3 XVIII cr., ane B 3Ha4HIMUX oOcCsATax M Taly3b
noyvasia po3BuBatucs 3 KiHis XIX cT., Koiau, KpiM CYyIyTHHOTO ra3y, CTalu
BUI00YBaTH HOTO 3 YUCTO T'a30BUX CBEP/JIOBUH.

[lepmri  crmpoOuW  BUKOPUCTAHHS B IPOMHUCIOBHX  IUIAX
BYIJICBOJHEBOIO Tra3y MpUIAJaloTh Ha MOYaToK XX CTONITTA, KOJIU
CYMyTHIM Ta3 HaTOBUX POJOBHUII MOYAJIA 3aCTOCOBYBATH K MAJIUBO IS
NapoBUX KOTJIIB Ha OypoBux Maimanumkax. Y 1912 poui moOynoBaHo
MepIInii Ta30mpoBiaA IS Iojadl HaToBOro rasy 3 M. bopuciaBa 110
M. Jporobuua. ¥ 1921 poui onxepxkaHO MOTYKHUN NPUILUIMB ra3y Ha
JlanmaBChbKOMY POJIOBHIIII.

[IpomucnoBe BuaO0OyBaHHS Ta3zy posmnoudanocss Ha Ilpukapmarti B
1924 pomi 13 BBeIEGHHSAM B €KCIUTyararito JlamaBchbKOTrO Ta30BOTO
pojoBuIla 1 OyJIBHUITBA Iiepuioro raszompoBoay Jlamapa — Crpuid.
1924pix npuiHITO BBa)KATH MOYATKOM PO3BUTKY Ta30BO1 MPOMUCIOBOCTI
Ykpainu.

[HTEeHCUBHUM pPO3BUTOK HA(TOBOI 1 Ta30BOi MPOMMCIOBOCTI Ha
TepUTOpli YKpaiHU MOB SI3aHUW 3 BIJKPUTTAM Yy TMICISIBOEHHUI MEpioj
3HAYHUX 3amaciB HaTh 1 razy B perioHi JIHITPoOBCHKO-J[oHENBKOT
3anaguuu, Ha Ilpukapnarti Ta B [IpudopHoMopchko-Kpumchkiit
ra30HOCHIM 00J1acTi.
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

Ha tepuropii Ykpainu 3HaX0oJATbCsi TpU HAPTOTA30HOCHI PEriOHHU.
Ile 3axigamii (Ilepenkapmarcbkuii mnporuH), Cximgamii (J{HinpoBo-
Jlonenpka 3anaguHa) i IliBmennuii (IIpuaopHOMOpchko-Kpumcbkuii). Y
HaJpax IIMX PErioHiB II0YaTKOBI IOTCHIIMHI pecypcu (BHIOOYBHI)
BYTJICBOJTHEBO1 CHPOBUHHM OIIIHIOIOTHCS B 8418 Miips T YMOBHOTO MaJIMBa,
a CbOroJiHi1 1ie He po3BigaHi 4997MIIH T yMOBHOTO MaJIMBA.

[Tepuri cknaam HaTH — MpooOpa3u cydyacHUX HadTOOa3 — 3'IBUITHCS
B Pocii B XVII cromitri. Hadrta 36epiramacs B 3eMIISTHUX siMax-KOMOpax
rUOUHOIO 4 ... SM, BIIAIITOBAHUX Y MIMHUCTUX IPYHTAX, a00 B MIJ3EMHUX
KaM'STHUX pe3epByapax, 3alleMEHTOBAaHUX OCOOJMBHUM I[EMEHTOM 1
MEePEeKPUTUX  KaM'STHUMHM  CKJICMIHYACTUMM JaxaMu. Takui crmoci0
30epira”Hsi 3aCTOCOBYBaBcCs /10 Jipyroi nosioBuHu XIX cromiTrs. €MHICTh
KaM'SSHUX pe3epByapiB jgocsraia 50000m° i OyIyBaJIMCS BOHU B
OCHOBHOMY B paiiOHI OaKMHCHKUX HA(QTOMPOMHUCIIB [2] .

3 moyatkoM TiepeBe3eHb HadTH 1 HAPTONPOIYKTIB PIYKOBUM,
MOPCBHKHUM 1 3aJII3HUYHUM TPAHCTIOPTOM Mepeka HadToOa3 B Pocii 3HauHO
posuupmiacs. OCHOBHUM HalpsSMKOM TpaHCHOPTY HadTOBaHTaxiB OyJia
BoJIHa MmaricTpaib Kacmiiickke Mope — Bonra 3 nputokamu Kamoro 1 Okoro
— Mapiiaceka cuctema — Hea. Ha mpoMy muisxy 1 posramryBaiucs
Halicrapimi HadToba3zu: MaxaukaniHcbka, AcTpaxaHcbka, CHUMOHOBCHKA
(Mockga), CopMOBCBHKa Ta iHIIII.

[Ipo Te, sikuMu BOHU Oyau MoOxkHaA cyautu 1Mo CHMOHOBCBHKHIA
HadTo0a31, ssxka Oymna modynoBaHa «ToBapuctBom OpartiB HoGens» B 1895
p. Ha Oepe3i MockBu-piku Henoaanik Kpemss Ha 3emiiax ctaHiii MockBa-
CHUMOHOBO.

3aBe3eHHs1 HadTONMPOAYKTIB Ha HadTtobazy B JITHIO MOpPY
3miMcHIOBaJIOC 3a gomomororo Oapxk (puc. 1.1),a B 3uMoBHil mepiom —
3QJII3HUIICI0 B IUCTEpHAX 13 CAMOIUIMBHUM 3JMBOM, MpPU I[bOMY Ha
PO3BaHTAXXECHHS 0apiK 1 IUCTEPH BUTpaAyaaocs JOCUTh 0araTo Jacy.

Puc. 1.1.PiukoBa HadToBa Oapka koHcTpyKIii [llyxoBa
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

Hadronpoaykrtu, siki Hagxoaunu Ha CuUMOHOBCHKY HadT00a3y,
po3dacoByBaiicsi B OOYKHM Ta OIOHM 1 3aJi3HUIECID ab0 TYXOBUM
TpaHcopToM (puc. 1.2) HampaBIsIuCsA CHOXKHMBadaM IS MOOYTOBUX
notpe6 (rac) i omajeHHs (Ma3yT, MivyHE HMaIMBO 1 T. 1.). Ll{ogHs sxuTensam
Mocksu npojaBanocs 10 40 myaiB OCBITIIOBAIBLHOIO Tacy.

Puc. 1.2.3aBanTakeHHs racy B O0UYKH 1 IUCTEPHU IS JOCTABKH
CIIO’KMBAYEBI I'YKOBUM TPAHCIIOPTOM Ha HadToOa3i

HeoOxinHo Big3HauuTH, 10 Ha Tepurtopii Pocii no mouarky 80x
pokiB XIX CTOJITTS BUKOPUCTOBYBAJIMCS aMEPUKAHCHKI 1yOOB1 OOYKH, Y
AKUX 3-3a OKEaHy 3aBO3MBCS BUpoOieHui Ttam rac. Onnak y 1881 pori
«ToBapuctBom OpariB HoOenp» B Ilapunumui (HmHi Bomarorpan) Oyia
30y/1I0BaHa MeXaHiuHa OOHJapKa, 10 BUITYyCKajla BOCBbMHUITYJIOBI OOUKHU. Y
HACTYITHI POKHM aHAJIOT14HI BUPOOHHUIITBA OyJIM OpraHi3oBaHi B Spocnasii,
Pubinceky, CapatoBi, Y¢i ta iHmux mictax. CtBopeHHst B Pocii BiacHoi
MaTepiayibHO-TEXHIYHOI 0a3W 3 BUPOOHUIITBA 1 PEMOHTY JIEPEB'SHOI 1
METaJICBOI  Tapu  PI3HOI  MICTKOCTI  JIO3BOJWIO  HadToJIaBKaM,
HadTocknagaM 1 HadToOazamM OUIbII TIOBHO 3aJ0BOJIBHATH 3alUTH
CIIOKMBAYiB I1110/I0 ACOPTUMEHTY, KIJTbKOCTI, SKOCTI Ta T€pMiHAM JIOCTaBKU
3aMOBJICHUX Ha(TOMPOAYKTIB.

Benuka yactuna 3 10 pesepByapiB 3arajabHoOr0 MICTKICTIO 50 THC. M
BUKOPHUCTOBYBaiacs Jjisi 30€piraHHsi TONMKOBOI'O Ma3yTy 1 racy, B 1HIIHX
30epiraimcs MivyHe manuBo 1 Macma. IlapoBi Hacocu tumiB «bjek» 1
«BapTIHITOH» 3aCTOCOBYBAJIM JIJI TEpeKauyBaHHs HAQ)TOMPOIYKTIB.

Ycboro Ha BHyTpimHbOMY puHKY Pocii B 1913 pomi Oyno
peanizoBano 5914 T HapTONMPOAYKTIB, B TOMY YHCII. aBTOOCH3WHY 1
airpoiny — 36,racy ocBiTioBajgbHoro — 821,mactun — 147,Hadbronanus
(Ma3yT, miyde nmanuBo Ta iH.) — 4820 iHmmux — 90.

[Tepuri HadTOOa3M OyayBamucs CTUX1MHO, O3 TIaHy, eKCITyaTyBalu
iX HepallloHaJIbHO, 0€3 ypaxyBaHHsS BUMOT HAYKH 1 TEXHIKH.

3
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

VY mepioa rpoMaasHCHKOI BiiHM HadTOOA30BE TOCMIOIAPCTBO OYJIO B
3HAYHIA Mipl 3HHINEHO, PO3KPAJCHO 1 3HAXOIWJIOCS B CTaHl IMOBHOTO
po3Baiy: 3 1452 1pidHux HadToOa3 ekcruryaryBajgacs Tiabku 91.

BignoBnennss Ta peopradizamis HapTOOA30BOTO TOCIOAAPCTBA
3MIUCHUNIKCS TICHA HarloHamizaiii HadTtoBoi mpomucioBocti B Pocii
(1918) muaxoMm ykpymHeHHS HadT00a3, 3aMiHU 3aCTapiyioro OOJIaJIHAHHS,
OynmiBHUIITBA HOBHX HadTOO0A3 BIAMOBIAHO A0 IIBUAKO 3POCTAIOYUX
noTped HApOJHOTO TOCTIOIAPCTRA.

IlepenymoBamMu CTPIMKOTO 30UIBIIEHHS KIIbKOCTI HadTOoO0a3 Ta ix
MICTKOCTI CTajld MeXaHi3allisl CUIbCHKOTO TOCIOIapCTBA, BBEICHHS B IO
HOBHMX aBTOMOO1JILHMX 3aBO/IIB, PO3BUTOK apMii, aBiailii Ta QoTy.

Posputok HadToOa3 (puc. 1.3) cynmpoBOKYyBaBCS BIOCKOHAJICHHSIM
3aCTOCOBYBAHOTO Ha HUX oOyiagHaHHsA. HaouHO 116 MOKHA TTPOCTEKUTH Ha
npuKiIaal peepByapiB. HeoOXiIHICTh y HUX BUHHMKJIA Bipa3y 3 MOYATKOM
MPOMUCIIOBOr0 BUAOOYTKY HadTH. Y mepuiuid yac ajisi 30epirandsi HaQpTu
BUKOPHCTOBYBaIM 3BUYaiiHi nepeB'sHi Oouku — barrel gurn.). ITam'sate
mpo 1ie 30eperyiacsi B aHTII0-aMEPUKAHCHKIN CHCTEM1 OJIWHUIIL BHUMIPY:
OapesieM Ha3uBaIOTh 0OCHT, 1110 JOopiBHIOE 159 miTpam.

g o =

Puc. 1.3.bouku 1 nepeBe3eHHss HAQTONPOAYKTIB Ha

HaTOTIPOMUCII1, HA 3aJHHOMY TIJIaH1 — Ha)TOBA MIUCTEpPHA 3 JAepeBa 1
KOMOpa HaJl sSIMOIO 111 HaTH

bouku nms 30epiraHHs racy BUTOTOBJISUIMCA 3 Jay0a Ta OCHUKH 1
MIPOCOYYBAJIUCS CIICIIATPHUMU KJICSIMHU, KOJIU X OOYOK HE BHCTAdalio, B
3eMJIl KOMaJIM SIMHM, SIKI CIOYaTKy BHUKOPUCTOBYBAIM SK THUMYACOBI
pesepByapu. IloTiM 3eMisHiI  pe3epByapu  (AMH, KOMOpH) CTajH
3aCTOCOBYBATHCS SIK CaMOCTIMHUM 3aci0 30epiraHHs. 3a CBO€K OYy/I0BOIO
BOHU SBJSUTM COOOK0 KOTJIOBaHW (HaiyacTtimie NTpsSIMOKYTHOI (opmHu),
OTOYCHI 3aXMCHUM 3EMIITHUM BaJIoM (0OBajyBaHHSM), IO IEPEIIKOJKAE
pO3TiKaHHIO piguHu, ska 30epiraerbes (puc. 1.4). Ycepemuni Bech
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

3eMIIssHHK amOap (sSMy) OOJIMIIBOBYBAlM >KHUPHOIO TJHMHOK 3 METOIO
MOTIPIICHHS HpOHI/IKHOCTl CTIHOK 1 JHA, MICTKICTh TOJIOHMX KOMOp
nocsaraina 160Tuc. M- 1 GisBIIe.

Puc. 1.4.36epiranas HaQTH B BIAKPUTUX KOTIIOBaHAX (KOMOpax) Ha
bakuHCchkuX HadTOMpPOMHUCTAX

OpnHak y mpolieci eKCIuTyaTarlii 3eMJISTHUX pe3epByapiB CTaJIO SICHO,
0 BOHM TpUAATHI g 30epiraHHs TUIBKA PIAWH, M0 MaJio
BUIMAPOBYIOTHCS: Ma3yTiB, TyAPOHIB 1 T.1. Y JaHUM Yac BiJ BUKOPUCTAHHS
3eMEJIbHUX KOMOD 1 SIM BIJIMOBUJIMCS 3 €KOJOTIYHUX MIpKyBaHb. BogHouac
CHiJ 3a3HAYMTH, IO TMPHU JIKBIAAIlli aBapiii Ha MaricTpaJbHUX HadTO- 1
Ha(TOMPOAYKTOMPOBOJIAX iX BUKOPUCTOBYIOTH IS  TUMYacOBOTO
30epiranHss HaTH 1 HAQTOMPOIYKTIB, IO BUJIMBAIOTHCS 3 JUISHOK
TpyOOMpoOBOIY.

[TosBa kaM'ssHUX pe3epByapiB J03BOJIMJIA TIJIBHUIIUTH CTIHKICTD
CTIHOK MiCTKOCTeil 1714 30epiranasa HadTH i HATONPOAYKTIB. X OymyBanu
3 MICIIEBOTO KaMEHI0, IeTJIM ab0 IMTy4YHUX OJIOKIB, MAJOTIPOHUKHUX JIJIs
pinvar. Hu3bka TPOHUKHICTE PO3YMHY IS KIQJAKU 3abe3medyBanacs
MPaBUJIBHUM MiI00POM IEMEHTY, TPaHyJIOMETPUYHOTO CKJIaay TICKy, a
TaKOXX 3a JJOMTOMOT'OK0 CHEIIAIbHUX JOMIMIOK. /{715 MOBHOI HEMMPOHUKHOCTI
BHYTpIIIIHI TOBEPXHI KaM'SHUX pPe3epBYyapiB 130JIIOBAIUCS PIZHUMU
MOKPUTTSMH.

Kam'ssHi pesepByapu (HaBiTh NpHU HASABHOCTI IEPEKPHUTTIB) OyIH
JoKepenaMy 3Ha4HUX BTpaT HaQTH 1 HAPTONPOIYKTIB BijJl BUIAPOBYBAHHS.
VY BOJIOHAaCHMYEHUX TPYHTAX Yy 3UMOBHUM MEPIOJ CTIHKU TaKUX Pe3epBYyapiB
pyWHYBaNKMCS BHACHIAOK PO3LIMPEHHS MPOMEP3al0uoro TrpyHTY, TOMY iX
CTaJIM MOCUJTIOBATH 3aJ11300€ TOHHUMHU TOSICAMM.

JloriuHMM  TOPOJIOBXKEHHSIM  I1€1  TEHJIEHIi  cTajga  MOosBa
3a11300€TOHHHUX pe3epByapiB, MepIii 3 SKux Oynu cnopykeri B 1912porri
Ha beOi-EitbaTcrkux HadTonmpomucnax y paiioni baky 1 manu o6’em 100
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

M. Y 30x poKax TyT xe OyayBanucs 3al1i300€TOHHI pe3epByapu 00'eMOM
no 1000m>, a B Mocksi 30ymyBasim pesepByap o6'emom 7000 M.
PesepByapu  maHoro THIy  CHOPYIKYBajduCsS  MNPAMOKYTHOI  abo
muiaiHApudHoi  dopmMu 1 3a0e3meuyBalidcs  IJIOCKMMH  a0bo
KYTIOJIONIOAIOHUMH JaXaMH.

VY 1864pormi B CIIIA 0yB 3MOHTOBaHUH MEPIITUN BEIUKUN MeTaJIeBU
pesepByap ob6'emom 1270 M. ¥V Pocii nepiuii pesepByap 3 mMeTainy OyB
noOynoBanuii B 1878 poril 3a mpoekToM BumaaTtHoro imxkeHepa B. T.
[IIyxoBa. Ha BigMIHY BiJi aMEpPUKAHCHKOIO MPSIMOKYTHOTO BiH OYyB
MW HAPUYHUM 1, OTXKE, MEHIII MeTajomicTkuM (puc. 1.5).

Puc. 1.5.Pe3epByapu koHcTpyKiii IIlyxoBa 1 3ami3HUYHI IUCTEPHU

Jluctu metany 3'€eIHyBaIuca MIX COOOKO 3a JIOMOMOTOI0 3aKJIEMOK,
pPO3TAIIOBAaHWX Ha HEBEJNMKIM BIACTAaHI OJHA BiJ oaHOi. OUYEeBHIHO, IO
TaKka TEXHOJIOTisd OyAiBHHUIITBA pe3epByapiB Oyjia AyKe TPYIOMICTKOIO,
BTIM 4epe3 HEIOCKOHAIICTh 3BapPIOBAIBHOI TEXHIKM BOHA 3aCTOCOBYBAjacs
B Hamii Kpaini g0 mo4yaTtky 50X pokiB MHUHYJOTO CTOJITTSA, a 3Ha4YHA
KUTBKICTh KJIEAHUX PE3EPBYapPiB EKCILTYaTYETHCS J0 IIOTO Yacy.

Ha 3MmiHy nepeB'ssHuM OouykaM MOPUNIUIM METANEBl, 110 JTO3BOJIMIO
ICTOTHO HiABUIIUTH O€3IEKy Ta eKOHOMIUHICTh mepeBe3eHs (puc. 1.6).

binbmr apiOHI MICTKOCTI — MasiHi 3 KEPCTI KAHICTPU 3 TBUHTOBUMU
kpuiikamu. 111 ka"icTpu OyJin HE3pYyYHUMH Y BUKOPUCTAHHI, MasHI IIBY 1
IBUHTOBI KPHUIIIKH 13 MIKIPSHUMH YIIIIbHIOBAaYaMU TPU3BOIUIN IO BUTOKY
MajuBa, IO CTajio, 30KpeMa, OJIHIEI0 3 NPUYMH 3aru0esl eKCIeauIlii
PoGeprta Ckortra.

Curyarito 3MiHWJIA JApyra CBITOBa BiifHA, Y X0/l SIKOi BUKOPUCTAHHS
KaHICTp cTajio MacoBuM. HalOuipIn yaaaum 3pa3koM TOro dacy Oyia
CTaHJapTHa 3BapHa ImTammnoBaHa 20-J1iTpoBa KaHICTpa, IO 3aKpHUBaJIacs
MOBOPOTOM Ba)KeJisl TOPJOBUHU 3 YIIUIBHEHHSM 31 CHelialbHOI TyMH. 3
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

OTJIAy Ha 3pYYHOCTI BUKOPHUCTAHHS B IMICISIBOEHHI POKM BOHA cCTaja
(hakTH4YHO CBITOBUM cTaHmapToM (puc. 1.7).

Puc. 1.6.bouka ctanesa 200-1iTpoBa 13 3aJIUBHOIO Ta APEHAKHOIO
TOPJIOBHHAMH

Puc.1.7.3anpaBka kaHicTp 3 O€H303aMPaBHUKIB Y MOJbOBUX YMOBAxX

[Mepmmit 'y CPCP npepxauuit cranmapr (OCT) na 3BapHi
pe3epByapu 3'aBuBcsa B 1937 porii. BiH BcTaHOB/IIOBaB OCHOBHI BUMOTH Ha
nmapaMeTpu pesepByapiB ob'emom 11,6 ta 22,2 M. Tlix wac Bemnkoi
BitumsnasHoi Biftnm (y 1944pomi) B 3B'SI3KY 3 yAOCKOHAJICHHSAM
3BaproBaibHOi TexHikM OyB BBejeHuit ['OCT Ha 3BapHi pe3epByapu
o0'emom 1m0 4600 M3, a 1o 1951 poxy MakcuMaabHHI OOCSAT CTajJeBHX
3BApHUX pPe3epByapiB JOCAT 10500Mm°.

Y nopanpmioMy pe3epByapd IMOYAd CIOPYKYBaTH TUIBKK 34
JIOTIOMOTOO 3BAPIOBAHHS, a 1X MAaKCUMAJIbHUN 00’ €M CATHYB 50000nm°,

Crpimke 3pocTaHHs BHAOOYTKY Ha(TH, BUKJIUKAHE BIJKPUTTIM
HOBHMX PpOJIOBUIN, MPHUBEJO JO 3OUIbIICHHS OOCITY BHUPOOHUIITBA
HaQTOMPOAYKTIB 1, SK HACHIIJOK, a0 TOTY>XHHH IMITyJIbC PO3BHUTKY
cucteMu HadTo3abe3neueHHs. Y 1€l mepiog BoHa Oyia oO'eqHaHa B
HepxaBuuii komiter — Jepxkkomaadronpoaykr POCP. V kinm 70x —
nmoyatky 80X pOKIB MHUHYJIOTO CTOJITTS IS Tally3b BKJIIOYajga B cebe 52
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

TEPUTOPIaTbHUX YIIPABIIHHSA, 10 CKIady skux Bxoawmm 1224 nadrobdasmu,
496 ¢umit HadToOa3, 9893 cTarioHapHUX Ta MEPECYBHUX aBTO3aMpPaBHUX
ctaniiii. CyMapHa €MHICTh BEPTUKAJIBHUX 1 TOPU3OHTAIBHUX PE3E€pPBYapiB
CTaHOBWJIA TOHAI 28 MIIH M3, a CIOXHMBYMN BaHTaX000ir ramy3i OyB
onm3bk0 320MITH T.

1.2.Buau cxoBumi HATH i HAPTONPOAYKTIB

Hadrta 1 HadTONpoayKTH — MacoBl HaJIMBHI BaHTa)i, IO CHUCTEM
30epiraHHsi SIKMX CTaBJATbCA Taki BUMOTH. 30€peKEHHSI KUIbKOCTI Ta
SAKOCTI TIPOAYKTY; BHOYXO- 1 TMOXKEKHa Oe3leka, MiHIMI3allid BUTpAT Ha
30epira”Hs 1 JUCTPUOYIIiIO; 3PYUHICTb JIJIs CIOKUBAYIB.

HadrocxoBulile — mryyHuii pesepByap s 30epiranHs HagTu ado
MPOAYKTIB ii IepepoOKH.

VY rany3si TpaHcnopTyBaHHS 1 30epiraHHs HadTu 1 HAQTOMPOIYKTIB
BUKOPHUCTOBYIOTHCS KUJIbKA BUJIIB HAG)TOCXOBHUIIL:

— pe3epByapHi apKu HACOCHHX CTaHIII’ Ta
HaQTOMPOIYKTOIPOBO/IB;

— CUPOBUHHI Ta TOBapHI Napku HadTomepepoOHUX 3aBO/IIB,;

— pe3epByapHi IapKh MOPCHKHMX (PIYKOBHX) Ta 3ali3HUYHHX
TEpMiHAIIB;

— pe3epByapHi Tapku HaQTOMPOMUCIIIB;

— HadToba3m.

Hadtobazu € TuM BuaoM HadTOCXOBHUIN, A€ HANUOLIBII TOBHO
MPEJCTAaBICH] CHOPYAM 1 OO0'€KTH, a TaKOX TEXHOJOTIYHI MPOIEeCcH 1
obmamHaHHsa 30epiraHHs HapTH 1 HAPTOMPOAYKTIB, TOMy B I[bOMY
HaBYAJIbHOMY MOCIOHMKY OCHOBHA yBara npuIIsS€ThCsl CaMe M.

1.3.Hadrtoba3zu
1.3.1. Tunu nadgTo6a3, iX XapaKTepUCTHKA TA NPU3HAYECHHSA

Hadrobazamu Ha3zuBalTh MANPUEMCTBA, M0 CKJIAJAIOThCA 3
KOMIUICKCY CIOPYJ 1 YCTaHOBOK, NPU3HAYCHHX JJIsI NpUHMaHHA,
30epiraHHs Ta BiAMycKy HaQTONPOIYKTIB crioxkuBadam [3, 4, 5].

Onniero 3 pi3HOBHAIB HaTOOA3 € MATUBO3ANIPABOYHI KOMIUIEKCH JIJIsI
PI3HUX BUJIIB TPAHCIIOPTY:

* aBTOMOOULILHOTO;

* 3QTI3HUYHOTO)

* BOJHOIO,

* [IOBITPSIHOTO.
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

Ockinbku HaTOOA3M CTAHOBIATH 3HAUYHY HEOE3MEKY B MOKEKHOMY
BIJIHOIIICHH1, a HAMO1IBII TTOKEKOHEOE3MEUHUMHU 00 €EKTaMU € pe3epByapH,
3a KpUTEpii mokexkoHeOe3neku HadTo0a3 MPUUHATUN CyMapHHl 00'eM
pe3epBYapHOTo MapKy. Moro BemMYMHA, a TAaKOX MAKCHMAIGHUH 00’ €M
OJHOTO pe3epByapa Vpmax NOKIAJCHI B OCHOBY IOALTy HadToOa3 Ha
KaTeropii:

| —3aransHMi1 00’ €M pe3epByapHoro napky monaa 100 000m>;

Il — 3aranpaU 00’ eM pe3epByapHoro napky Big 20 000xo0 100 000
M

llla — 3aranpHuit 00’ em pesepByapHoro napky Big 10 000mo0 20 000
M°, Vi max = 5000m>,

I1I6 — 3arampHuil 00'eM pe3zepByapHoro mnapky Big 2 000 mo
10 000Mm°, Vy max = 2000m>,

[l B —3aranpHmil 00’ €M pe3epByapHOTo MapkKy ao 2 000M°® BKIIHOUHO,
Vp.max= 700Mm".

3anexkHo BiJ Kareropii HadTo0a3 OyIiBeIbHUMH HOPMaMH 1
IpaBUJIaAMH BCTAHOBIIIOIOTHCS MiHIMAJIbHO JOMYCTHMI (3 TOYKH 30Dy
MOXKEXKHOT Oe3IeKH) BiAcTaHi A0 cyciaHixX 00'ekTiB. Hampukiana, BiacTaHb
B HapToOa3 | kaTeropii M0 KUTIOBUX 1 TPOMAJICBKUX OY/IIBEIh MOBUHHA
oytu "He Menme 200 M, a Big HadTo6a3 Il 1 Il kareropiit — He MeHIe
100m.

3a BEJIMYMHOIO PIYHOTO BaHTaX000iry HadT0o0a3u MOIISIOTHCS Ha
I'ATh KJIaciB:

1 —Big 5001 Oinbire THc. T / pik;

2 —Big 10010 500Tuc. T / pik BKIIOYHO;

3 —Big 5010 100tHC. T / piK BKIIIOYHO;

4 —Bixg 20 1o 50 tHC. T / pik BKIIIOYHO;

5 —Big 201 menire tuc. T / pik.

3a (QyHKIIOHATBPHUM TPHU3HAYCHHAM (32 TPHHIIMIIOM OIEPAaTUBHOI
HisIbHOCTI) HaTOOA3H MOIUISIOTHCS HA YOTUPH BUIH.

1. IlepeBajouyHi — MpU3HAYCHI IJIs IEepEeBaHTaKCHHS (IepEeBaIKH)
HaTOMPOYKTIB 3 OJTHOTO BUJY TPAHCHOPTY Ha 1HIIUK. PO3MINIYyIOTh iX
Ha Oeperax CyJHOIUIAaBHUX PIYOK 1 03€p, MOOJHU3y MOPCHKUX TOPTIB,
BEJIMKUX 3aTI3HUYHUX MaricTpajied, NPOMIXHHUX TepeKauyBaIbHUX
CTaHIII 1 HaQTOIPOTYKTOIPOBOIIB. Pousib KIHIIEBOTO MTYHKTY
MmarictpanbHoro HadronpoaykronpoBoay (MHIIIT) takox 3a3Buuaii rpae
nepeBanioyHa HadToOaza.

2. Po3nofinpHI — BUKOPUCTOBYIOTH ISl HETPUBAIOrO 30€piraHHs
HaQTONMPOAYKTIB Ta iX IIOCTayaHHS CIIOKMBayaM paloHy, IO

18



1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

00CITYTOBYEThCA. [X MOJINSAIOTE HA ONEPATHBHI, SIKi 0OCTYTOBYIOTh JIHIIIE
MICIIEBUX CIOXXMBadiB, 1 CE30HHOTO 30€piraHHs, 0 MPU3HAYCHI SK s
3aI0BOJICHHSI MICIIEBUX MOTPEO, Tak 1 [l KOMIEHCAIlll HEPIBHOMIPHOCTI
nogadi HaTOMPOAYKTIB Ha omepaTHBHI HadTOOAa3M, IO BXOIATH Y 30HY
BIUTUBY HadTOOA3M CE30HHOTO 30epiraHHs.

3. [lepeBano4yHO-pO3NOIINIBHI — MOEAHYIOTh (PYHKIIT IEPEBATIOYHHUX 1
pO3MoIUIbHUX HadTOOA3.

4. ba3u 30epiraHHsS — 3I1MCHIOIOTh TpPUUMaHHS, 30epiraHHs 1
Mep1oJMYHE OCBIKEHHS HA(DTOMPOTYKTIB.

3a TpaHCIOPTHUMH 3B's13kamMu HaTOOA3HM MOUIAIOTHCS Ha:

— 3aJTI3HAYHI,

— BOJIHI (PIYKOBi, MOPCHKi);

— BOTHO-3aJII3HUYHI;

— TpyOOIpOBIIHI,

— TriadOWHHI, IO SBJISAIOTH €000 po3noAiabHI  HadTOOa3M,
pO3TaIIOBaHl Ha 3HAYHINA BIJACTaH1 BiJ 3ai3HUIL 1 BOJHHMX IUISAXIB Ta
OTPUMYIOTh HAQTOMPOIYKTH B OCHOBHOMY aBTOMOOLIBHUM TPAHCIIOPTOM,
a B JICSKUX BUIAJKaX — BOJHUM.

3a HOMEHKJIATypOl0 HAPTOMPOIYKTIB PO3PI3HIIOTH HadTOOA3M:!

— 3arajbHOTO MIPU3HAYCHHS,

— TUTIBKH JIJIS JICTKO3aHMUCTUX (CBITIIMX) HAQTONPOIYKTIB,;

— TUIBKH JJIs TOPIOYUX (TEMHHX) HAQTOMPOMAYKTIB.

Knacugixayis eupobruuux onepayii. Yci BUpOOHUY1 Omeparlii, 110
MPOBOIATLCS Ha HadTOOA3aX, MOAUISAIOTH HA OCHOBHI Ta JIOTIOMIXKHI.

1o ocrnosnux onepayiumnanexcams:

— npuiiMaHHsS Ha(TOMPOIYKTIB, IO JOCTABIAIOTHCS Ha HadTOOA3y
3aJII3HUYHHUM, BOJIHUM, aBTOMOO1TLHUM TPAHCIIOPTOM 1 IO TPYyOOIIpOBOIax
a00 BIIBEIEHHAX B HUX,

— 30epiraHdsi HAQTONMPOAYKTIB Y pe3epByapax 1 TApHUX CXOBUILAX;

— BIJMYCK HaQTOMPOAYKTIB y 3aI3HUYHI Ta aBTOMOO1JIbHI ITUCTEPHH,
HaTOHATMBHI CyaHA 200 MO TPyOOIIPOBOIAX;

—3aMip 1 00JIIK HAQTOPOAYKTIB.

J10 Oonomisicnux onepayiti Haiexicamo.

— OYHIIICHHS 1 3HEBOJTHEHHS Maces Ta 1HIINUX B'SI3KUX HA)TOMPOIYKTIB;

— 3MIIIIYBaHHS MaceJ 1 MMaJuB;

— pereHepallis BiANpalbOBaHUX Macell;

— BUTOTOBJICHHS 1 PEMOHT TapH;

— PEMOHT TEXHOJIOT1YHOI0 00JIaAHAHHS, Oy 1BEIb 1 CIIOPY/I;

— eKCIUTyaTalliss KOTeJICHb, TPAHCTIOPTY ¥ €eHEPreTUYHUX MTPUCTPOIB.
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

1.3.2.Bu3nadyeHHst mictkocTti HadT0Oa3

Pospaxynox ceomempuunozo 06'emy peszepsyapis. Haltbinb TOYHO
MICTKICTh p€3epBYapHOro mapky HadTo0a3u BH3HAYAEThCA 3a rpadikamu
HAJAXO/DKCHHS 1 BigBaHTaxeHHs  (3aBe3CHHA  —  BHUBC3CHHS)
HaQTOMPOAYKTIB, CKIaACHUM Ha MiAcTaBl (paKTUYHUX JaHUX 32 2 ... 3
POKH, 3 YypaxyBaHHSIM CTpaxoBoro 3amacy. JlJis KOXHOro cOpTy
HaQTOMPOIYKTIB HEOOXITHUN KOPUCHUN 00'€M pe3epByapiB 3HAXOJUTHCS
K

i . — . CT
K | Allmaxi =D mini + AL

p
Mi=Q 100

Q,™ — piuna peanizaris i-ro HaQTONPOLYKTY Ha 6asi, M;

Allnax iy Allmin ; — BIATOBIIHO MaKCUMaJIbHUN 1 MIHIMaJbHHM CyMapHi
MICSIYH1 3aJIMIIKHU I-TO0 HAQTOMPOAYKTY, IO criocTepiranucs 3a pik, %; AI1
" —BeJMYMHA CTPAXOBOIO 3amacy i-ro HagTonpoaykry , %.

PexoMeHmOBaHI HOPMHM CTPaxoBOTO 3amacy IS PO3MOAIILHUX
Ha(To0a3 3ajJe)kHO BIJA TeorpadiyHOro IOJOXKEHHS 1 HaaIHHOCTI
TPAHCIIOPTHUX 3B'SI3KIB CJIIJ 3aJaBaTH y BIJICOTKAxX BiJ CEPEAHBOMICIIHOT
notpebu HadTonpoAykTiB (Tadm. 1.1).

Taomus 1.1
HopmMmu ctpaxoBoro 3anacy HaTONpoIyKTiB
Tun HadTOoOa3M Micuepo3TalryBaHHs Hopmu
HadToOa3n 3anacy, %
3aii3HUYH1, BOIHI ITiBnenime 60° niBHIYHOT Ilo 20
(piuxoBi) IIMPOTH B €BPOIEHCKIN YacTHHI
[liBaiunme  60° miBHiuwOi | [o 50
HIAPOTH B €BPONENCKOT

yactuHu, y Cubipy, Ha Ypami
ta Jlanexkomy Cxoji

Bonni (piukoBi) 3 Jlo 50
HAJXOJKEHHSAM
HaQTONPOYKTIB TUIHKU
B HaBITAIIMHUN MEeP10]

d . . . . . oo .
Po3paxoByeThCs Bifl cepeTHROMICSYHOT TOTPEON B MIKHABITAIIITHII TTEPIOI.
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1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

Jliist TpyOonpoBiaHKMX 1 HagToO0a3 3 peanizaiieio MeHire 1 tuc. T/pik

CTanOBI/IfI 3alraC HEC BCTAaHOBJIKOETHCA.

['eoMeTpuuHHMii 00'eM pe3epByapiB i i-ii HAPTONMPOAYKT
3HAXOUTHCS 3a (HOPMYIIOI0

Vpi =\/i /,7p ’
nie 1, — KoedilieHT cTpaxoBoro 3amnacy (radma. 1.2)
Tabmums 1.2
PexoMen1oBaH1 BeNMMYMHN KOe(ilieHTa CTPaxoBOro 3amacy 7,
MicTKiCTh BennuuHa 7, , U151 pe3epByapiB
pesepByapa, 0e3 MoHTOHA 3 IOHTOHOM 3 IJIAaBAIOYUM
M JaXOM
o 5000 0,85 0,81 0,80
Bix 1000010 0,88 0,84 0,83
30000
Pospaxynox  kopucmozo 00'emy pezepeyaproco napky. llpu

BIJICYTHOCTI TrpadikiB HAJIXOJKEHHS 1 BIJBAHTaXEHHsS HA(TOMPOAYKTIB
HEOOX1THUM KOPHCHUU 00'€M pe3epByapHOTO MapKy JJIs KOXKHOTO 3 HUX
MOXe OyTH 00YHCICHUN TaKUMH HAOIMKEHUM (hOpMYyIaMu.

— JIJI PO3NOOLTbHUX 3ATI3BHUYHUX HAhmooa3

\AZQQKm&m1+mW”’
30 100
— 1 600Hux (piuKoeux) nepesanounux i po3noodinibHux Hapmooas

AIT"
100 )’

Vi = ]"]'SQiKHB 1+

— I8 600nux (piukoseux) Hagmobaz 3 HAOX00NCCHHAM

Hagpmonpooykmie miibKu 6 HagicauiliHUIl nePioo
AIT"
100 |’

Vi = 115@?/IHKHB [l+
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— U1 mpyoonpogionux Hagpmooas

QBiI[ K QOT
. HB .
Vi=uot il |,
1€ 7, — TPUBAJICTh TPAHCHOPTHOTO LUKIY NOCTaBKU HAPTOMPOIYKTY, I10;
Q; — o0ciar MICIYHOTO CHOXKHBaHHSA 1-TO HATOMPOIAYKTY, M,
K, — KxoedIlIIeHT HEPIBHOMIPHOCTI MOAA4Yl [MUCTEPH 3 HA(PTOIPOIYKTOM,
3
K, = 1,1..13; K,;, — KoedillleHT HEPiBHOMIPHOCTI CIOXHBaHHS

nadronpoaykris( tadn. 1.3); Q™" — mixmasiramiiina norpeba y i-My
HaTonmpoxykTi( y pasi 3aBe3eHHS OIWH Pa3 Ha pik — piuHa morpeda, M),
Q" — 06csir i-ro HaTOMPOLYKTY, IO BiLOUPAETHCS O BigBomy, M/pIK;
N; — piuyHa KUIBKICTh ITUKIIIB, 3 KOO IPAIIOE€ BIABIM; Omax — MAKCUMaIbHA
3 MOXKJIMBUX BHTpAT Ha)TOIPOAYKTa Y BiIBOII, M /TO.

KopucHa MiCTKICTh pe3epByapHOT0 IapKy MOpPCbKoi nepeeanoyHoi
Hagpmobazu Tpu BIICYTHOCTI rpadikiB HaIXOKEHHS 1 BIJBaHTAKCHHS
BU3HAYA€THCS 32 (DOPMYIIOI0

V _ QiFOI[ I[06
i _Kc I7t KCHKMHKCHP + 1125mz[Q|

P

ne K, — xoedimieHT COpTHOCTI, Y pa3i ojHiel Mapku HahTONMPOAYKTY K, =
1, npu JIBYX abo tprox mapkax K. = 1,05;/I, — HopMaTuB, 110 BpaxoBye
3aHATICTh NPUYATBHUX CHIOPY YIIPOJOBXK POKY:

Hp = 3,65nHK3aH,

N — KUIBKICTh mnpudamiB; K, — KOe(IIi€HT 3allHATOCTI NpuUyaly,
Kow = 0,45...0,5; K., — xoedillieHT HEpPIBHOMIPHOCTI JT000BOTO
BIJIBAHTAXKCHHS, 1110 BUKJIMKaHA HEPETYJIAPHICTIO MIJAX0/a TaHKepiB; K —
KOE(DILIEHT MICAYHOT HEPIBHOMIPHOCTI NPUOYTTA CyaeH; Koy, — KOEPilieHT
MOMUTY 30BHINIHBOI TOPTIBII;, m,; — YHUCIO HEpPOoOOYMX [HIB 3a
METEOYMOBAaMHU; Q" — CEepeaHbOI000BUN OOCIT BIJIBAHTAKEHHS 1-TO
HaQTONPOYKTY, M.

3HaueHHS MapaMeTpiB Ta KOeQILI€HTIB, 1O BXOAATh N0 (opmy,
HaBeJeHo B Ta0im. 1.2 — 1.5.
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Tadomuis 1.3
3aJIe’KHICTh TPUBAJIOCTI TPAHCTIOPTHOTO HUKITY T,

Bueraile 101 4441 600 | 800 | 1000 1200| 1600| 2000| 2600
IHoCcraBIIMKa, KM

TpaHCHOptFHI/II/I v 9 111 13| 14| 15/ 17 20
LUK T, 110

Tabonuis 1.4
3HadyeHHs Koe(dillieHTa HEPIBHOMIPHOCTI CIIOKUBAHHSI
HadTompoaykTiB K,

XapakTepucTuka KoediiieHT HepiBHOMIPHOCTI cIOKUBaHHS K,
palioHIB CITOKHWBaHHS yCIX BHUJIIB NAJIMBa MacTHJIa
ITpomMuciioBi MicTta 1,0 1,3
[IpoMucioBi paitoHu 1,1 1,5
IIpomucoBicTh 1,2 1,8
crnoxusae /0%
[IpoMuCIOBICTH 1,5 2,0
cnoxkuBae 30%
Ci1bChKOrOCIo1apChKi 1,7 2,5
paioHu

Tadomuis 1.5

PexoMeH10BaH1 3HaYEHHS KOE]illI€EHTIB
Kcm KMH! Kcnpv my

[Topt Hadronpoaykr K., Ky Ko my
MocKkaab0BO aBTOOEH3UH 3,0 1,4 1,2 4
aBlaOE€H3UH 3,0 1,4 1,2 4

Haxinka IU3MIAINBO 3,0 1,4 1,2 4
aBTOOEH3UH 3,0 1,4 1,2 4

aBlaOE€H3UH 3,0 1,4 1,2 4

Hogopocitick Ma3yT 2,01 1,6 1,15 4
MoTtopHe najgupo | 2,01 1,6 1,15 4

Tyamnce Ma3yT 2,01 1,06 1,15 4
THA3IAIIABO 2,56/2,7 1,6/2,2| 1,15 7

aBTOOEH3UH 3,0 1,3 1,18 4

MICTKICTh 1 YHCIO pEe3epByapiB y CKIaAl PE3epPBYapHOTrO MaApKY
HadTO0Oa3M MOBMHHI BU3HAYATHCS 3 YPaXyBaHHIM:

— KoedilieHTa BUKOPUCTAHHSI MICTKOCTI pe3epByapa,;
23



1. 3AIAJIbHI BUIOMOCTI I1PO KOMIIJIEKCH 3BEPITAHHA TA AUCTPUBYIII HADPTH ...

— OJHOTHITHOCTI 3a KOHCTPYKII€I0 Ta OJWHUYHOK MICTKICTIO
pe3epByapis;

— BAaHTXXOMIJHOMHOCTI 3aJ13HUYHUX MAPIIPYTiB, OKPEMUX ITUCTEPH,
a TaKOX HAJIMBHUX CY/ICH, 3alHIATUX HA MEPEBE3CHHIX HAP)TOMPOIYKTIB,;

— HeoOXigHOo1 omepaTuBHOCTI HadTOO0A3W TPH 3aJaHUX YMOBax
eKCIUTyaTallli 1 MO>KJIMBOCTI CBOEYACHOTO PEMOHTY pE3EpPBYapiB.

[lin xoxeH HATOMPOAYKT Mae mepeadadaTUCs HE MEHIIE JIBOX
pe3epByapiB 3a BUHATKOM TaKUX BUITA/IKIB!

— onepalrlii NpUIAHATTSA 1 BIJIBAaHTAXKEHHS HE 301raroThCs B 4aci;

— cepeIHbOPIYHUM Koe]illieHT 000pOTHOCTI pe3epByapa < 3;

— pe3epByap BUKOPHCTOBYEThCS K IpoMikHa (OydepHa) MICTKICTh
0€3 MPOMDKHOTO BUMIPY KUIBKOCTI HAQTOMPOAYKTY.

1.3.3.Ili1anyBanns HagTob6a3

Po3mimenHs o0'ekTiB Ha TeputTopii HadrToOazu (puc. 1.8) mae
3a0e3neuyBaTd 3pYYHICTh 1X B3a€EMOJli, pallloOHaJIbHE BUKOPHCTAHHS
TEPUTOPIi, MIHIMAIbHY JIOBKHHY TEXHOJOTIYHUX TPpyOOIpPOBO/IIB,
BOJOBIIBIAHMX (KaHATI3allIMHUX), BOJOMPOBIIHUX 1 TCIUIOBUX MEPEK MPHU
JOTPUMaHHI BCIX MPOTUTMOKEKHUX Ta CAHITAPHO-TITEHIYHUX BUMOT.

Teputopiss Ha@TOOa3M B 3arajibHOMY BHUIIAJIKy PO3J1J€HA HAa 30HU
(BupoOHMuUa, mifcoOHA, pe3epByapHUH Napk) 1 AUIIHKH. [IpuiiMaHHS

Ha(TOMPOYKTIB 3MIHCHIOIOTH o MaricTpajibHOMY
Ha(TONPOIYKTONPOBOIY, a BIJIBAHTAXXECHHS — MO 3aJI3HUIIl BaroHaMU-
IUCTEPHAMU.

PesepByapu mig Homepom 1 — 20Ttunmy PBC-5000 maroTh 3aranbHy
MICTKICTD 100000M3, 00’ em xoxuoro 5000 M3, miameTp 22,8 M, BUCOTa
12m. 3a o0caroMm pesepByapHOro mnapky HadTobaza HaIEXKHUTh 0
Il xareropii.

OuncHi crmopyau (48 i 49) 3rigHO 3 HOpPMaMH TNPOCKTYBAaHHS
pO3TaIIoOBaH1 B HAWOLIBIII HU3bKOMY MICIll MaiTaHuuka HadToOa3M.

Ha reHepasibHOMY TIJIaHI HaHECEHa «po3a BITPIB», JIOBXKHHA
«IPOMEHIB» MPOMOPIIIHHA YaCTOT1 BITPY B PO3TIAHYTHX HAIPsIMKax.

KokHa rpyna Ha3zeMHUX pe3epByapiB OTOpPO/KEHA 3aMKHYTHM
3eMJISHUM HACHIIOM IIUPHHOI 110 Bepxy He MeHme 0,5 m abo
OTOPOKYBAJIBLHOIO CTIHKOIO 3 HErOPIOYHX MaTepiaiiB, po3paxoBaHOI Ha
TAPOCTaTUYHUN THCK PIIMHM B pasi po3nauBy. Bucora Hacumy moBHHHA
Ooytu Ha 0,2M BuIIE PIBHS PO3PAXyHKOBOTO OOCATY PO3IUTOT PiAUHHU.
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Puc. 1.8.I'enepanbuuii minan Hadrobazu: 1 ... 22 pe3epByapy,
23 —cKJIaJl MHOMOPOoIIKY; 24 —BoJioliMa; 25 —3amacHa BOAOIMA,;

26 — 27 —3ami3HUYHI HAJIWBHI €CcTakanau; 28 —MpUMIIICHHS 15
HaJlMBalIbHUKIB; 29 —HanuBHaA HacocHa, 30 —By3/1u MpUUMaHHS
Ha(QTOMPOIYKTIB 3 MaricTpajJbHUX TPYOOIIPOBO/IIB,

31 —TpancdopmaTopHa miacTaHIisn; 32 —MexaHIYHa MalCTEePHS,

33 —BojioHOCHA; 34 —pe3epByapH I BOJIM; 35 —BOJOHAIIIPHA BEXKa,
36 —korenpHA, 37 —MaUIaHYHUK I DaInBa;, 38 —MalIaHYUK IS 301U,
39 —oomuBanpHUM MyHKT; 40 —KoHTOpA; 41 —MOXEeXHE ALTO;

42 —oyniBasa oxoponu; 43 —rtenedoHHa ctaniis; 44 —madboparopis;
45 —cknaa npo0; 46 —Boabep st codak; 47 —CTOPOIKOBHIM TOCT,
48 —mickomnactka; 49 —nadronactka; 50 —oropoxka; 51 —By3bKOKOITIiTHA
3QII3HUALA, 52 —3al13HUYHI KOJIIT

Hacun BUKOHYETHCS 3 METOIO 3amo0iraHHs PO3JUBY HA(QTOMPOIYKTY

mo miomi HadToO0a3u 3 pe3epByapiB y pas3l IiX IMOMIKOIKEHHS, IO
BaKJIMBO, OCOOIMBO MPHU MOKESKHUX CUTYyAITISIX.
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BupoOHuya 30Ha BKIIIOYA€E Taki JUISHKH OTIepalliif;

— 3aJTI3HAYHI,

— BOJIHI,;

— aBTOMOOUJTIBHI.

[TincoOHa 30HAa BKITIOYAE TaKl AUISHKUA.

— OYHCHHX CIIOPY/I;

— BOJONOCTAYaHHS Ta MPOTUIIOKEKHOTO 3aXHUCTY;

— I1COOHUX OYyAIBEIb 1 CIIOPY/I;

— 30BHINIHHOTO €HEPTOMOCTAYaHHS;

— aIMIHICTPATUBHO-TOCIIOIAPCHKUX OyA1BEIIb 1 CIIOPY/I.

PesepByapHmii  mapk  sgBisS€  cO0O  AUISHKY — 30epiraHss
HaQTOMPOMYKTIB.

Jinauku  nagpmobaz. Ha  minsgHIl  3aM3HUYHUX  OIEpallii
PO3MIIIYIOTBCS CIIOPYAU JJIs MPUHHATTS Ta BIANMYCKYy Ha(TOMpPOIYKTIiB
3aiizHuULeo. Jlo ckiaamy 00'€KTIB 1€l TUISHKA BXOASTh:

— 3aJII3HUYHI TYUKH,

— 37MBHO-HAJWBHI €cCTakaad [l TOPUUHATTA Ta  BIAMYCKY
HaTOMPOYKTIB;

— HYJIOBI pe3epByapH, PO3TAIIOBAaHI HIKYE 3aTI3HUIHUX KOJIIH;

— HACOCHI CTaHIIi JjIs MepeKadyyBaHHsS HAdTOMPOAYKTIB 3 BaroHIB-
IIMCTEPH y pe3epByapHUN NapK 1 Ha3a,

— mabopartopii 1Ji MpoBeACHHS aHaI131B HAQTOMPOAYKTIB,;

— MPUMIIIEHHS JUIS BIATIOYMHKY IIEPCOHAy (omepaliiiHa);

— CXOBHUIIA HAPTOMPOAYKTIB Yy Tapi;

— MaWJIaHYMKH JJI1 MPUAHATTS Ta BIAMYCKY HaQTOMPOIYKTIB y Tapi.

Ha ninsHINl BOOHUX omepariii 30cepemKeHl CIopyau sl TPUUHATTS
Ta BIJAMYCKY HATONMPOAYKTIB OapKamMu 1 TaHKepaMHu. Jlo HUX HaJleKaTh.

— npuaaiy (mipcu) Tt MBAPTYBaHHS HA)TOHATUBHUX CY/ICH,

— CTalllOHapHI ¥ TJIaBy4l HACOCHI;

— Jaboparopis,

— IPUMIIIEHHS JIJIs1 IEPCOHAITY.

JlingHKa aBTOMOOUIBHUX OIepaliid IpuU3HadYeHa s PO3MIIIESHHS
3ac001B BIJMYCKY Ha(TONPOAYKTIB B aBTOIMCTEPHU, KOHTEHHEPH, OOUKHU
ta 0110HU 1 BKJIIOYAE:

— aBTOECTaKaJu Ta aBTOKOJOHKH JUIsl BIAMYCKY HaTOMPOAYKTIB B
aBTOIMCTEPHU,;

— po3NMBHI ¥ po3dacoByBajdbHI Il HAIUBY HA(TOMPOIYKTIB Y
Oouku 1 O110HU;

— CKJIaJI JiJ1 30epiranHs po3dacoBaHUX HAPTOMPOAYKTIB,;
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— CKJIaJ JIA TapH;

— BaHTa)KH1 MallJaHYMKHU JIJI1 aBTOTPAHCIIOPTY.

Ha pinsHIl o4MCHUX CHOpYJ 30CepeKeHl 00'€KTH, MpU3HAYCH] IS
OuMIIeHHs 3a0pyaHeHHX HadTO BOA Bl HAPTONMPOAYKTIB. Jlo HUX
HaJeXaTh!

— HaTOMacCTKH,;

— (oTaTopu,

— CTaBKU-BIJICTIHHUKU,

— MyJIOB1 MallJaHYUKH;

— IIUTAMOHAKOMTMYIyBayl;

— HACOCHI;

— OeperoBi CTaHIIIi 3 OYUIIICHHS Oa1acTOBUX BOJ [6].

JliIsiTHKa BOJOMOCTa4YaHHS Ta MPOTHUIOXKEKHOIO 3aXHCTY BKIIIOYAE
BOJIOTIPOBIJIHI Ta TPOTHUIIOKEKHI HACOCHI CTaHIlli, pe3epByapu abo
BOJOMMU  TIPOTHUIIOKEKHOrO  3amacy, MOpUMIIICHHS  30epiraHHs
MIPOTHUIIOKEKHOTO 00JIaTHAHHS.

Ha nginsgami migcoOHux OyaiBedab 1 CHOpPYH, IO 3a0e3MedyroTh
npane3aTHICTh OCHOBHUX 00'€KkTiB HaTOOA3M, 3HAXOAATHCA:

— KOTeJbHS, IO 3a0e3mnedye mapoM TMapoBl HACOCH, CHUCTEMY
MiIrpiBy HaTOMPOAYKTIB 1 CHCTEMY OTAJICHHS;

— Tapax;

— MEXaHI149H1 MaCTEepHI;

— CKJIaIW MaTepiaiiB, 00JIaIHAaHHS Ta 3alMaCHUX YaCTHH, a TAKOX 1HIII
00'eKTH.

OO0'ekTn TepepaxoBaHMX BHIIE AUISHOK 3'€IHYIOTBCS MIX COOOIO
MEpEXKEI0 TPyOONpPOBOAIB IS TEepeKadyyBaHHS Ha(TOMPOIYKTIB, iX
IOCTa4aHHs BOJOIO 1 Maporo, a TaKOX JJig 30MpaHHs CTIYHHUX BOJI,
3a0pyIHeHUX HA(QTOMPOTyKTaMHU.

JlinsiHKa ~ 30BHIIIHBOTO  €HEPromocTayaHHs  SIBJSIE  COOOIO
TpaHCcPOpMATOPHY MiJCTAHIIIO.

Ha nginsgHIii aamiHICTpaTUBHO-TOCIIOAAPCHKUX OyaiBeIb 1 CHOPY.
PO3MINIYIOTHCSI: KOHTOpA, MPOXiJHI, aKyMyJSITOpHA, CHOPYIU 3B'A3KY,
MOOYTOB1 MIPUMIIIICHHS.

Ha ninstaIn 36epiranss HadTOMPOAYKTIB TOOYIOBAHO TaKi O’ €KTH:

— pe3epByapHi NapKu JJisl CBITJIMX 1 TEMHUX HAQTOMPOAYKTIB,

— HACOCHI,;

—HACHUIHU — BOTHECTIMKI OTOpPOKi HABKOJIO pE3epBYapHHUX MapKiB, IO
MEPENIKOHKAIOTh  PO3JIMBY  HAQTOMPOAYKTIB MPU  MOMIKOJKEHHSIX
pe3epByapiB.
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[TepepaxoBaHi 30HU 1 00'€eKTH HE OOOB'SI3KOBO BXOATH IO CKIady
K0kHOT HadToba3u. IX Habip 3amexkuTh Bif TuMy i Kareropii HapToOa3M,
MPU3HAYEHHS 1 XapakTepy omepallii, 1o MNpoBOASIThCA Ha HiA. TakHa
OarathoX mepeBaIOYHHUX HadTOOA3aX HEMae ONEepaTHBHOI 30HU, a Ha
po3noauIbHUX ~ HadToOa3ax, M0 IOCTavyarTh HAPTONPOAYKTH 32
JOTIOMOTOI0  aBTOTPAHCIIOPTY, HE TMPOBOMITHCSA 3alli3HUYHI 1 BOIHI
orepartii.

TexniuHa ocHameHicTh Had)TOOA3 Ma€ BiAMOBIIATH TAKMM BUMOTaM.

a) pe3epByapHHI MapK IIOBHHEH 3a0e3medyBaTH MPUHHATTS,
30epiragHs 1 BIiJBaHTaXEHHS 3aJaHOi KUIBKOCTI 1 AaCOPTHMEHTY
HaTOMPOYKTIB;

0) TEXHOJIOTIYHI TPyOOIPOBOJAX MAIOTh JIO3BOJISATH BECTH OJHOYACHE
NpuUiMaHHs 1 BIJBAHTAXKEHHS pI3HUX MapoK HadTONpPOAYKTIB 0€3
3MIIIYBaHHs 1 BTPATH AKOCTI,

B) HaJWBHI Ta 3JIMBHI TMPHUCTPOi, a TaKOXX HAcOCHE OOJIaTHAHHS
MOBHHHI 3a0e3IeuyBaTH JOTPMMAaHHS HOPMATHUBIB Yacy IIOJO 3JIMBY 1
HaJMBY HAQTOMPOIAYKTIB.

PesepByapHi napku HapT00a3 IrparoTh AyKe BaXKIUBY Posib. OCHOBHE
iX Tpu3HAYEHHS — BUKOHAHHS poji Oydepa MK IOCTAYaILHHKOM 1
OJIepKyBayueM, 110 KOMIIEHCY€e TMepe0oi TMOCTaBOK 1 CIIOKUBAHHS
HadTonponykTiB. Jlo uyucna iHmUX QyHKINA pe3epByapHUX MapKiB
BIIHOCSTh. CTBOPEHHS 3amaciB Ha BHUMAJ0K BUHUKHEHHS TIepe0oiB Yy
TPAHCIIOPTHOMY JIAHITIOTY, JIOBEACHHS SKOCTI HA(TOMPOIYKTIB IO
HEOOX1JTHOTO PIBHS, iX OOJIIK.

PesepByapuuii mapk — rpyna (Ipymod) Ha3eMHHX pe3epByapiB,
MpU3HAYEHUX 715 30epiranHs HadTH 1 HAQTOMPOAYKTIB Ta PO3MIIICHUX Ha
TEPUTOPIi, OOMEKEHIN MO MEPUMETPY HACUIOM ab0 OropoJKyBaIbHOIO
CTIHKOIO.

MiniManbHa BIJICTaHb MIX pe3epByapaMH, PO3TallIOBAaHUMU B OJHIN
rpymi, — 30M. Pe3epByapu B rpy1i ciiji po3TalloByBaTH HE OUIbINE HIXK B
4 psiiy 00'€eMOM MEHIIIE 1000M3, He O1IbIle HDK B TPU PAAA 00'€MOM Bif
100010 10 OOOM3, He Oiible HDK y 2 psajau 06'emom 10 000M i 6inbire.
BiacTtanp MiX CTIHKaMd HalOJMKUMX pe3epByapiB, PO3TAILIOBAHUX Y
cycimHixX rpynax, mae Oytu He meHme 40 M mpu 00'emi pe3epByapa 0
20 000m".

Y  KOXHY Tpymy Ha3eMHUX  BEpPTUKaJIbHUX  pE3epByapiB,
pPO3TAIIOBAaHUX Yy JIBa PsAAM 1 Olblie, TOBUHHI OyTH mepembdadeHi 3ai3au
BCEPEIMHY HACHUITy IS MEPECYBHOI MOXKEXKHOI TexHIku. [Ipu 1mpomy
IJIaHyBaJIbHA BIIMITKA MOPODKIKOI YacTHHU 3ai3ny Mae Oyt Ha 0,2 M
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BUIIIC PIBHS PO3PAXyHKOBOTO OOCATY PiAWHH, IO po3nuiacs. MiHIMalbH1
BiJIcTaHl BiAg OynaiBelb 1 CHOPYA CKJIaaiB HaTOMpOIYKTIiB 3 BHOYXO-
M0KEe)KOHEOE3MeUHMMH BUPOOHMIITBAMM CJIiJ] 3a7aBaTu 3rijaHo 3 Taba. 1.6.

Tabaung 1.6

[IpoTumnoxexxHi po3puBU OCHOBHUX 00 €KTiB HaTOOa3

Hazpa 00’ exty

Bincranp, m

[TpuminieHHs Ta ciopyau
CYCIZHIX TIAMPUEMCTB

JlicoBi macuBu

Cxanu (JicOBHX MaTepialis,
TopdYy, BOJOKHUCTH XPEUOBHH,
CiHa, COJIOMH)

3amizHuIi

ABTomo006ineH1 goporu: |-l
KaTeropiu

V-V kareropiit

JKutnosi Ta rpoMaaChKi
CIopyIu

Po3gaTouH1 KOJIOHKHU
aBTO3AIIPABOYHHUX CTAHIIIM
3arajJlbHOr0 KOPUCTYBAaHHS
(kpaliHbO1 KOJIOHKH)

OuncHI KaHaMI3aMiiHI CIOPYIU
1 HACOCHI CTaHIMi, 10 HE
BITHOCSATBCS JI0 CKJIay
ABapiiiHa koMmopa st
pEe3epBYapHOTO MapKy
TexHoMOor1YHI YCTAaHOBKH 3
BUOYXO- Ta
M0KE)KOHEOE3IICUHUMHU
BUPOOHUIITBAMH 1 (haKeTLHUM
rocroaapcTBoM(cToBOypa
(akena)

[ToBiTpsiHI JiHIT
eJIeKTpoIiepeay

100
100
100

150
75
40
200

50

200

60

100

150

40
50
100

100
50
30

100

30

150

40

100

100

40 40 30
50 50 50
50 50 50
80 60 50
45 45 45
20 20 15

100 100 100

30 30 30
100 75 75
40 40 40

100 100 100

50 50 50
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Ha xoxxHwmit pesepByap, IO 3HAXOAUTHCS B EKCILTyaTallii, TOBUHHI
OyTH Taki TOKYMEHTHU.

a) TEXHIYHUI MacopT pe3epByapa,

0) TeXHIYHUI MACIIOPT HA ITOHTOH;

B) rpaJlyfoBajbHa TaOIHII pe3epByapa,;

I) TEXHOJIOTiYHA KapTa pe3epByapa 1 CXemMa TEXHOJIOTIYHHX
TpyOOIPOBO/IIB,;

1) *KypHaJI TOTOYHOT'O 00CITYyTrOBYBaHHS;

€) KypHaJ eKcIuryaTallii OJMCKaBKO3aXHCTy, 3aXUCTy BiJl TPOSBY
CTaTUYHOI EJIECKTPUKHU;

K) cxemMa OJIMCKaBKO3aXMCTy 1 3aXHCTy pe3epByapa BiJ IIPOSBIB
CTAaTUYHOI €JEKTPUKHU.

Koxxen pe3epByap moBUHEH OyTH OCHAIICHUN MOBHHM KOMIUIEKTOM
yCTaTKyBaHHS, Mepea0adyeHUM MPOEKTOM, 3aJ€KHO BIJ MPU3HAYCHHS 1
YMOB €KCILTyaTallii. ¥ macrnopTi Ha pe3epByap HABOMASITHLCS TEXHIUHI JaH1
1010 BCTAHOBJICHOT'O HA HbOMY O0JIaIHAHHS.

3aBaaHHs AJIA CAMOKOHTPOJIIO

1. OxapakTepusyBaTH iICTOPUYHI MEPIO A CTBOPEHHS CXOBUIIL AJIsI
30epira”Hst HaTH.

2. KnacudikyBatn  HadTOoOa3um 3a  BEIWYMHOK  PIYHOTO
BaHTa)KOMOTOKY .

3. Busznauntn BUMMOrHW, gKMM I[IOBMHHA BIANOBIIATA TEXHIYHA
OCHaIIEeHICTh HaTOOa3.

4. Bu3HauuTh KOpUCHUM 00’ eM HadTOOa3M.

5. OxapakrepuszyBatu (QyHKI[T pe3epBHOr0 Napky HadpToOa3.

6. BuzHaunTtu mpOTHUIIOKEKHI PO3PUBU MIK OCHOBHHUMH 00'€KTaMu
HadTOOA3.

/. HaBecTu nepesik OCHOBHUX JIOKYMEHTIB, 1110 OOOB’ I3KOBO ITOBUHHI
odopMITIOBATHCS Ha KOXKEH pe3epByap HahToOa3H.

30



2. PESEPBYAPU JJIS 3BBEPITAHHS HA®THU 1
HADPTOITPOAYKTIB

~

/ Poszenanymo: koncmpyxyii pezepeyapis ons 36epicantns nagpmu i Hagpmonpoodykmis, i
nepesazu i HedoliKuU, 0COOIUBOCMI PO3PAXYHKY MA eKCNLyamayii.
Onamnyeanmsi mamepiany po30iny 00360/18€ HAGUUMUC.
— 00IpyHmosano obupamu munu cxosuwy Oisi 30epedriceHHs Hadmonpooykmie ma
00/1Aa0HAHHS 3MTUBHO-HATUBHUX CIMAHYILL,
k —  NpPoB8OOUMU eKCNILYamayiiti pO3PAXYHKU Yux 00’ €Kmis. j

2.1.CraneBi pe3epByapu

2.1.1.3araasHi BizomocTi

3a ¢dopmoro MeTaneBl pe3epByapu MOXYTh OyTH HWJIIHIPUYHUMU
(BepTUKAILHUMH 1 TOPU3OHTAIBLHUMH), CPepOigaIbBHIMH 1 CIICHiaIbHUX
dopM. VY CBOIO uepry BepTUKAIbHI HWIHAPUYHI pe3epByapu
PO3PIZHAIOTHCS 3AJICKHO BiJI BHYTPIITHBOTO THCKY 1 BAKYyMy B Ta30BOMY
poCTOopi, BiAg GopMH Jaxy — KOHIYHOI 1 cPepuyHOi, BiJ KOHCTPYKIIIT 1axy
— IUTaBaloui, MiIHOMHI, JUXaroui, 6e3MoMeHTHi [7, 8].

3aJie’KHO Big 00CsTY Ta MiCLsl pO3TallyBaHHs pe3epByapH MOAUISIOTH
Ha TPH KJIacH.

* | —ocobnmBO HeOE3MNeUH1 pe3epByapu 00’ €EMOM 10000m° i Gisblue, a
TakoXX pesepByapu o60'emom 5000 M i Ginblue, pO3TaIIoBaHi
Oe3nocepe/lHbO Ha Oeperax pivyok, BEIHMKHX BOJONM, a TaKOX y MeXax
MICBKO1 3a0y10BH;

e Il — pesepByapu migBumieHoi HeOesmeku 00'emom Bix S000 mo
10000m>;
e lIl — HeGe3meuni pesepByapu 06'emoM Big 100 mo 5000 m>. s

CKOPOYEHHSI BTpaT BiJ BHUIIAPOBYBAHHSA IIl pe3epByapu OOJATHYIOThH
IUXaJTBbHOI0 apMaryporo (poOoumMM 1 3amoODKHUMHU — KilaraHamu),
CHUCTEMOIO ra30BO1 00OB'SI3KH, MOHTOHAMU 200 BUKOPUCTOBYIOTh CHEI1AJIbHI
KOHCTPYKIIIi 3 TOHTOHOM a00 TIJIaBYYHUM JTaXOM.

3a KOHCTPYKIIIE€IO JIaXiB BEPTUKAIBHUX HWJIIHIAPUYHUX DPE3EPBYyapiB
Ta YMOB €KCILTyaTaIlii po3pi3HAIOTh.

* BEPTHUKAJIbHI MITIHAPUIHI pe3epBYyapH 31 CTAIIIOHAPHUM JaXOM, IO
npanpTh Mg HaamimkoBuMm TuckoM 0,002 MIla 1 Bakyymom
0,001MlIIa;
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* BEpTHUKAJIbHI MITIHAPUIHI pe3epPBYyapH 31 CTAIIIOHAPHUM JaXOM, IO
MpaIoTh pu miauiieHoMy Tucky 0,069MlI1a;

* BEpTUKAJbHI MWJIIHAPUYHI PE3EpBYyapHu 3 OHTOHOM a00 IUIAByYUM
JaXO0M, 1110 MPAIIOI0Th 0€3 TUCKY 1 BaKyyMy.

VY OinpIIocTi cTajneBUX KOHCTPYKIIH HadToOa3 1 aBTO3ampaBHUX
CTaHIlIl 3aCTOCOBYEThCS M sIKa HU3BKOBYIJICIIEBA CTalb 3 BMICTOM
Byraeio 10 0,22 %pizuux mapok (Ct.0 —Ct.5), sika 100pe 3BaproeThes,
Maii>ke He TapTy€eThCs 1 TOMY € JOCUTh 3PYUYHOIO sl pOOOTH B €JI€eMEHTaxX
KOHCTPYKIIIN.

3a cnoco6oM BUPOOHMIITBA CTaJIb MIAPO3IIISETHCS HA MAPTEHIBCHKY
1 KoHBepTOpHY. [Ipu cropy/KeHHI MeTalleBUX KOHCTPYKIlIM HadToOa3 B
OCHOBHOMY 3aCTOCOBYIOTh MAapTEHIBCBKY CTallb, SIka 3HAYHO Kpaiie 1
YUCTIIIEe KOHBEPTOPHOI.

JIns BaXXKMX KOHCTPYKINM 1 HIDKHIX TOSCIB CTaJe€BHX pE3epByapiB
BUKOPUCTOBYIOThCSI HU3bKOJIeroBaHi ctam (HJI), mo MaroTh OLIBII BUCOKI
MEXaHI9H1 XapaKTePUCTUKH.

3a KJIIMaTUYHUMU YMOBaMHU 3aCTOCYBaHHS PO3JUISIOTH pe3epByapH,
III0 BUKOPHUCTOBYIOTHCS B 30HI MOMIpHUX Temrepatyp, (mo miayc 20°C) i
pe3epByapu, MpU3HAYEHI JJId eKCIUTyaTarii B MIBHIYHUX 1 apKTUYHHUX
paiionax (o minyc 65°C). [Ipu BUTOTOBJICHHI pe3epByapiB, 10 NPAIIOOThH
y TMOMIpHINA KJIIMAaTU4YHIN 30HI, 3aCTOCOBYIOThCSI OyAiBENIbHI CTall, Yy TOU
yac SK JJi1 BUTOTOBJIEHHS pe3epByapiB, IO 3aCTOCOBYIOTHCS B YMOBax
HU3BKUX TEeMIEpaTyp, BUKOPUCTOBYIOTHCS CIICIiajibHI CTajll 3 BMICTOM
HIKEJII0, XpOMY Ta aJIOMIHIEBI CILJIABH.

[Tpu 36epiranHi HaQTOMPOIYKTIB 3 MIJABUIIICHUM BMICTOM CIpKH IS
3amo0iraHHsa KOpo3ii pe3epByapy MalOTh BHYTPIIIHE MOKPUTTS 3 aTIOMIHIIO
Ta aJFOMiHi€EBO-MarHieBux cruiaBiB (1o 1—4 %marwiro). Ilepmr 3a Bce 3 1ux
METaJIIB BUKOHYIOTh BEpPXHIM MOSIC 1 MOKPIBIIO, IO KOHTAaKTyIOTh 3
CIpYaHUMHU MapaMH.

CrasieBl JHCTU 3'€JHYIOTHCA 3BapIOBaHHIM, alie y pe3epByapis,
MoOyIOBaHUX JI0 CEPEIMHM XX CTOJITTS, JUCTH MOXYTh OYTH CKPITUICH]
3aKJICITKaMHU.

Cdepa 3acTocyBaHHS pe3epByapiB 3al€KHO Bij copTy HadTh abo
Ha(TONMPOAYKTIBBU3HAYAETHCS, TOJIOBHUM YHMHOM, 3 ypaxXyBaHHSIM yMOB
B3a€MO/II1 PIIMHH, 110 30€pIraeThes, 3 MaTepiajaoM, 3 SKOI0 BUTOTOBJICHO
cxouie. Ilpu 1BOMY O0O0OB’A3KOBO BpPaXOBYETHCS HEOOXIJIHICTh
MIHIMaJIbHOI1 BUTPATH METaTy Ha HOTO CHIOPYIKEHHS.

[Ipu BUKOpPUCTAHHI pe3epByapiB y XIMIYHIA MPOMHUCIOBOCTI s
30epiraHHsi KUCJIOT, COUPTIB 1 T. J., & TAKOXK Y XapyoOBld MPOMUCIOBOCTI
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7U1s 30epiraHdsl POCIMHHUX Macell, KHUPIB 1 T. 1H., Ha BHYTPIIIHI CTIHKU
MICTKOCTI MOXXYTh HAaHOCHUTHCS BIJIOBIAHI MOKPHUTTS JJIs 3aXUCTY CTIHOK
B1J1 KOPO3li 1 30€peKEHHSI BIACTUBOCTEN PIJIUH, 1110 30€piraroThCsl.

Bubip onTuMmanpHUX THIIB pPE3epByapiB 3a TEXHOJOTIYHUMH 1
KOHCTPYKTUBHUMHU XapaKTEPUCTUKaMH OYB 1 3aJIUIIAETHCSI OCHOBHUM
MUTAHHSM, BiJl TPaBUJIBLHOTO BHPIMICHHS SKOTO 3aJCKHUTh 3MCHIICHHS
BUTPAT MaTepiaiiB, 3HIKEHHA TPYJAOMICTKOCTI Ta BapTOCTI iX
BUTOTOBJICHHS, CKOPOUCHHS BTpAaT HA(PTOMPOIYKTIB BiJl BUIIAPOBYBAHHS 1
MIIBUIIEHHS 3arajbHO1 HaAIMHOCTI Ta EKOHOMIYHOCTI CXOBHIII.

KnacudikyBatu BTpatn HadTH 1 HAQTOMPOAYKTIB HpH 30epiraHHi
MOXXHa SK KUIBKICHI Ta KUIbKICHO-SIKICHI, KOJHM KIUIbKICHI BTpaTH
CYIPOBOXXYIOTHCS MOTIPIICHHAM SIKOCTI HAPTH 1 HAPTOPOAYKTIB.

KinpkicHi BTpaTu Bi10yBalOThCs B pe3yJIbTaTI:

— BHUTOKIB Yepe3 HENIUIBHOCTI YCTaTKyBaHHS, 3BapHUX IIIBIB,
dbaHIeBUX 3'€IHAHB TOIIIO;

— PO3JIMBIB Ta PO30PU3KYBaHHS;

— HEMOBHOTO 3JIMBYy Ha(TOHAJWBHUX CYJIEH, 3ali3HUYHUX Ta
aBTOMOOUIbHUX ITUCTEPH;

— IIepEeIMBIB pe3epByapiB, IUCTEPH Ta 1H.;

— aBapii.

VYcix  3a3HaueHUX ~ BTpAT MOXHA  YHUKHYTH, 31HCHIOIOYU
npodUTaKTUYHI PEMOHTH, YBAXKHO CTaBJISTYUCH JO POOOTH 1 CHCTEMAaTUYHO
M1IBUIYI0UX KBaTidiKallio nepconany Hagroodasu.

KinbkicHO-SIKICHI BTpaTH BiAOYBalOTHCS B1J BUMAPOBYBAHHS HA(PTH 1
HaQTOMPOIYKTIB, BiJl MAJIUX 1 BEIMKHUX <«IIOUX1B», 3MIIIIAHHS 1 1H,

BTtpatu Big BeIWMKHX <«IIOAUXIB» BIIOYBAalOTBCS B Pe3yibTaTi
BUTICHEHHSI MapOMOBITPSHOI CyMIIlll MPU 3alIOBHEHHI pe3epByapa Ta Mpu
3Bl 3 HHOTO. TaKMM YHWHOM, MPH 3aMOBHEHHI pe3epByapa OCH3WHOM Y
JITHIO TIOPY Takl BTpaTH MpuOIM3HO ckiagarTs 0,55 Kr/M°, @ B 3UMOBHIl
gac — 0,35kr/M°. A npu 3immBi 3 pesepByapa HaTOINPOLYKTIB BTPAaTH
cranoBisTh 0,1kr / M° HPOIYKTY, 110 BUKAYYETHCSL.

BTtpatu Big Manmux «1oAuxiB» BIAOYBalOThCS B PeE3yJbTaTi
BUTICHEHHSI TTAPOTOBITPSIHOT CyMIIlll MPU MiJIBUIIEHHI TUCKY B Tra30BOMY
MPOCTOP1 BHINE THUCKY BIAKPUTTS JIWXAJbHOTO KJIamaHa uepe3 T000BI
3MIHU TEMIIEPATYypH 1 TUCKY aTMOC(EPHOTO MOBITPSI.

OcK1bKH B MPOLIEC] BUMApPOBYBAaHHSI BTPAUAOTHCS HAMOUIBIN JIETKI
dpakiii, TO SAKICTb TPOAYKTY TMOTIPIIYETBCS 3a PaxXyHOK 3MIHHU
dpakiiiHOro CKjaaay, MiABUILECHHS TEMIIEpAaTypyu MOYATKY KHIIIHHS,
3HI)KCHHSI OKTAaHOBOT'O YMCJIA, TyCKOBHUX BJIACTMBOCTEH Ta 1H. BTpaTu Bin
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MaJIUX «IIOJMX1B» B pe3epByapax 3ajiekaTh BiJ 00CATYy Tra30BOr0 MIPOCTOPY
1 PO3paxyHKOBOTO HAJUIMIIKOBOTO THCKY. UuM MmeHiie o0'eM Ta30BOTO
MIPOCTOPY 1 OUIBIIE PO3PaXYHKOBUN HAJIMIITKOBUM THUCK pe3epByapa, TUM
OyIyTh MEHIIIE BTPATH BIJ MaIuX «OAUXIB». Taki BTpaTh MOXYTh OyTH
3HQYHO 3MEHIIECHI, SKIO BIJABOJWTH TMAPOMOBITPSIHY CYMIII, IO
BUTICHSIETHCS 3 pE3€PBYapa, Mo TpyOONpOBOAY B CHEIIAIbHUN Ta30301pHUK
— pe3epByap 3 AUXar0YUM JaXxoM abo0 ra3roJibaep.

J171s1 3MEHIIIeHHS BTPAT Bijl MaJiMX 1 BEIMKUX «ITOJUX1B» HEOOX1IHO:

—30epirati JIETKO3aliMUCTI ~ HAQTONPOAYKTH B pe3epByapax 3
MJIaBalOYO0I0 MOKPIBJICIO a00 TTOHTOHOM;

— MIBUIIUTH PO3PAXyHKOBUM Fa30BUU TUCK Y TA30BOMY MPOCTOPI;

— Matu poOouMii 00'eM JUXAKYOro Jaxy ado rasroJibiepa B 4acTKax
CyMapHOTo 00'eéMy Ta30BOTO MPOCTOPY BCIX 3'€THAHUX pPE3epBYapIB. IS
cepennboi kimmaTtudHoi 30Hu Bia 0,24 no 0,27; nns miBHiyHOT — Bix 0,18
no 0,22;

— JIOBOJIUTH 3alIOBHEHHS B pe3epByapax 31 CTAIIOHAPHOIO TTOKPIBJICIO
710 BEpXHBOI MaKCUMaIbHOI MEXI,

— 30epiratu HaAQTONMPOAYKTU B pe3epByapax BEIUKUX OOCHTIB, IS
SAKWX TTATOMI BTpaTu OyAyTh MECHIINMU,;

—  BHUKOPUCTOBYBaTH OOB'S3Ky  pe3epByapiB 3  OJHAKOBUM
HaTOMPOIYKTOM B OJIHIN TpyIl pe3epByapiB;

— BCTAHOBUTHU JWCK-B1AOMBAY MiJ JUXAJbHUM KJIAIAaHOM yCEpeauHI
pe3epByapa, 3a JIOMOMOTOI0 SIKOTO 3MIHIOETHCS HAIPSM BX1JHOTO MOBITPS
3 BEPTHKAJILHOTO Ha TOPU30HTAIBHUMH;

— BJIOBJIIOBAaTH mMapu HATOMPOAYKTIB 1 KOHAEHCYBaTH 1iX 3a
JOIOMOTOI0 IITYYHOTO X0JI01y 1 copOuii (mporec copOlii 3acCHOBaHMM Ha
MOTJIMHAHHI TIapiB UM ra3iB MOBEPXHEIO PiAKUX a00 TBEPAUX COPOCHTIB);

— (hapOyBaTu pe3epByapH B CBITJII TOHH, 110 A€ XOPOIIHi ePeKT 1 He
BHUMarae BeJIMKUX BUTpaT.

OnnouacHe (papOyBaHHS 30BHINIHBOT 1 BHYTPIIIHBOI MOBEPXHI AaxXy
pe3epByapa 3MeHIye BTpaTd Bia BumapoByBanHsS Ha 30...35 %. bine
3a0apBJICHHS Ma€ HE TUIbLKU HAWOUIBINY 3JaTHICTh JO B1IOOpa)K€HHs, a U
TpuUBaje 30epexeHHs, sAKe nocsrae 3 ... 4pokiB, a amoMiHieBa dapda —
TiabkH 1,5...2pokwu.

Jlns 3amoOiraHHs 3aMmep3aHHs a00 IMIJIBUIIEHOTO BUIAPOBYBAHHS
HaQTOMPOAYKTIB Ha 30BHIIIHI CTIHKA pE3EpByapiB MOXKHA TaKOXK
HAHOCUTH TEIUIO130JISLIIIO.
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2.1.2BepTukajbHi pe3epByapu

Haitbinpimoro momupeHHss Ha HadToOa3ax OTpUMANIM pe3epByapu
BEPTUKAIbHI IUIIHApHYHI cTajieBi C xopctkuM jgaxoMm (PBC). OcHoBHi
KOHCTPYKTHBHI €JIEMEHTH pe3epBYapiB MIAPO3AUISIOTECS Ha Tpynu
(puc. 2.1).

CrasieBl BepTUKAJIbHI HWIIHAPUYHI PE3€pBYyapu BUTOTOBISIOTHCS 3
IUIOCKMMH, KOHIYHMMH 1 CPEpHYHUMH JaxaMmH 1 qaumeM [9].

Jnuwa  pesepsyapie. OCHOBHUM TPU3HAYCHHSM  JIHUIIA €
3a0€3MeUeHHsI TePMETHUYHOCTI pe3epByapa, MOpU I[bOMY HalOUIBIIOTO
MOIITMPEHHS HA0YJIM TUIOCKI Ta KOHIYHI THUIIIA PEe3ePBYapIB.

[Ipu mpaBWIBHOMY BJAIITYBaHHI OCHOBH, SIKICHOMY BHUTOTOBJICHHI,
TPAHCTIIOPTYBaHHI Ta MOHTaX1 OYyAb-SKMX ICTOTHUX HAIMpyXeHb BIJl
30BHINIHBOTO HABAHTA)KCHHS B JHUII HE BUHUKAE, TOMY TOBIIIMHA JIMCTIB
THUIA TPUUMAETBCA TIIBKH BHUXOJSYM 3 YMOBHU 30€peKeHHS HOTO
IUTICHOCTI Ha TIUJIaHOBaHUM IIepioj eKCIUTyaTtarlii. BUHATOK CTaHOBUTH
nepudepiliHa yacTWHA [HMINA, OCKIIBKH B 30HI 3'€IHAHHS IHUINA 3
HUAJIIHAPUYHOIO CTIHKOIO TIPU 3alOBHEHHI pe3epByapa HAPTOMPOAYKTOM
Mae MiCIle HapY>KeHUM CTaH 3 HAIPyTOl BUTHHY.

KoHCTpYKTHBHI €1eMEHTH CTalIeBUX
HWTIHAPUYHUX Pe3epByapiB
|

OcHOBHI JlommomixkH1
KOHCTPKIII1 KOHCTPYKITii
]
|
Hecyui OFOPOHX(YIOEi . CcXomu
KOHCTPYKIIIT KOHCTpYKILI « MalJIaHYUKU
* CTIHKa * LCHTpajbHa .+ OTOpOXKI
. Bpiska JacTHHA JHUIIA
narpyOKiB i rokip | |° HACTHI

° OKpafIKa JTHAIA CTAaI1OHApPHOTO

* 0Oe3KapKacHUX Aaxy .
nax - TUIaBAaIOYUH Jax

* ONOpPHE KUIbIIE
KapKacHOTIo Jjaxa
* aHKEpHe

KPITUICHHSIS 1axy

Puc. 2.1.Knacudikairisi €1€MEHTIB BEpTUKATBHUX ITAJIIHAPUIHUX
pe3epByapiB
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Huume 30upaetbess 3 auctiB po3mipom 6000 X% 1500 mmM, sxi
3'€THYIOTh BHAMMycK abo B cTHK. /{HuIIa pe3epByapiB 00'emom V < 1000m°
MarpTh OJHAKOBY TOBUIMHY ., > 4 mM, a o0'emom V > 2000 m3 MaroTh
HEHTpaJIbHy YaCTHUHY TaKOl » TOBIIMHM 1 KUIBIIEBY KPOMKY, TOBIIMHA
AKO1 3aJIE)KUTh BiJl TOBIIMHHM HUKHBOTO I105ICA CTIHKH pe3epByapa Ly, oxp =
6 MMm.

[Ipyuknagm KOHCTPYKTHBHUX CXEM JIHHINA 300pakeHi Ha puc. 2.2.
Jlis pesepByapiB o0'emom Oinmbiie 5000 M3 kpaiini Jmctu (KPOMKH)
BUKOHYIOTh Y BUTJISIII cerMeHTiB. Ha KpoMKy 0e3mocepeiHhO CIIUPAEThCS
IWJIHAPUYHA CTIHKA pe3epByapa, YTBOPIOIOYM BY30J 3'€IHAHHS CTIHKH 3
aaunieM. [IpuiiHsaTe 3HAYEHHS TOBIIMHU MEPEBIPAETHCA PO3PAXYHKOM Ha
MIIHICTh 3a 3THUHAJIBHUMHU HANPYKCHHSMH, SIKI BUHUKAIOTH Yy MICIII
3'eTHAaHHS KPOMOK JTHHINA 3 MIJIIHAPUIHOIO CTIHKOIO pe3epByapa.

) Konbuesi Pysnonipyemoe
a OKpaiiku

IOJIOTHUIIC

>

Pynonipyemoe
HOJIOTHHIIIE

A-A

0) T~

A-A

Puc. 2.2. KOoHCTpYKTHBHI PillICHHSs THUII] pe3epBYyapiB: a — KOHIYHE 3
KpPOMKaMH; O — IJIacKe

3'eHaHHA UWIHAPUYHOI CTIHKM pe3epByapa 3 KpPOMKaMu JHUIIA
BUKOHYETHCS  JIBOCTOPOHHIMH KYTOBHMHM IIIBaMH 3 OOOB'SI3KOBHM
KOHTPOJIEM SIKOCTI1 BIB (pi3udHMMHU MeToaamu. [Ipu mboMy BHcoOTa kKaTeTa
3a3HAYEHMX IIIBIB NOBMHHA OyTH HE MEHIIE HOMIHAJIBHOI'O 3HAYCHHS
TOBIIUHU OUIBII TOHKOTO 3 €JIEMEHTIB, IO 3'€IHYIOTHCS. 3OBHIIIHIN
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KOHTYpP KPOMOK IMOBMHEH MaTH BUIJISA OKPYXHOCTI Ta BHUCTyHaTH 3a
30BHIIIHIO TTOBEPXHIO CTIHKH pe3epByapa He MeHIe HDK Ha 50 MM 1 He
oinbme 100 mm. [[Huia pezepByapiB MarOTh OYTH KOHIYHUMH 3 YXUIIOM
70 1IeHTpy abo Bia IEHTpy, ajie s pesepByapiB 00'emom g0 1000 m3
BKJIFOYHO JIOITYCKA€ThCS 3aCTOCYBAHHS TUIOCKUX JTHMIIL.

MoHTaxx JHUIIA MOXE 3AIMCHIOBATHCA JBOMa CHOCOOaMu:
MOJIMCTOBUM a00 pYyJIOHHUM. B OCHOBHOMY JHHUIIE Ha pOOOUY TUIOMIAIKY
MOCTAaBISAETCS Yy  BUIVISIAL  PYJOHHUX  3arOTOBOK  3aBOJICBKOTO
BUTOTOBJICHHS. MOHTaX BUKOHYETHCS IIJISXOM PO3TOPTaHHS PYJIOHIB 3
MOJATBIITUM 3'€THaHHSAM 1X MIK COOOI0 OJHOCTOPOHHIM IIIBOM BHAITYCK.
MoHTaXHUN CTHK, 110 3'€HYE OKpPEMI MOJOTHUIIA, IOBUHEH MPOXOIUTH
4yepe3 ILEHTP PO3rOpTKHM KOHCTPYKINii, 00 Ha MOHTaXi MOXHa OYJIio
OTpUMATH HEOOXiAHY KOHIYHY i1 popMy (3 HEBEIIMKHM KyTOM HaxuiIy B
Oik 11eHTpy a00 HaBnakw). [IIBM 0THOTO MOJOTHHMINA B MICI[i MOHTaKHOI'O
CTUKY 3MIIIEH] BiJHOCHO aHAJOTIYHUX IIBIB 1HIIOrO IIOJOTHHUINA HE
menme HiX Ha 100 — 150mm, a MiHIManbHa BEIUYMHA B MOHTAKHOMY
cTuKy BHamyck — 30MmM, ane 3a3Bu4ait ctaHoBUTH 50 — 60mM.

[Ipu pynoHyBaHHI IIMPUHA BIJANPABHOI MAapKW JHUIIA Mae OyTU
MeHIIe 12M 1 MeHIma 3a [MUPUHY PYJOHIB IOJOTHHUINA CTIHKH.
[{umiaAprYHA CTIHKAa pe3epByapa € TOJIOBHOIO HECYYOH KOHCTPYKIIIEIO
BEPTUKAJIbHUX [WIIHAPUYHUX pe3epByapiB 1 BCl 11 KOHCTPYKTHUBHI
€JIEMEHTH MOBWHHI 30epiraTyu B MPOIIeCl eKCIuTyaTallii MiffHICTh, CTIMKICTh
1 TepPMETUYHICTb.

Sk mpaBuio, IUJIHJAPUYHA CTIHKA 30MPAETHCA 3 OKPEMHX JIMCTIB
po3mipom 6000 x 1500MM), xoya MOXJIHMBI K 1HIINI IapaMeTpU JIUCTIB
crinku (6000 x 2000, 8000 x 200Qm). IToysoXeHHS JUCTIB y CTIHII
NPUHAMAETBCSI TaKUM YHUHOM, MO0 JOBra CTOPOHA KOXHOTO OKPEMOTO
aucTa Oyna HampaBlieHa 1o ropusonTam (puc. 2.3).['opu30oHTaIbHI PSAAU
JIMCTIB CTIHKY HA3MBAIOTHCS MOSICAMU 1 KOKEH 3 HUX CKJIAJIAEThCSA 3 JIUCTIB
OJHI€T TOBHIMHU. TOBIIMHA TOSCIB BU3HAYAETHCS PO3PAXYHKOM 1, fK
IIPaBUIIO, 30UIBIIYETHCS BiJl BEPXHIX MOSCIB 10 HIDKHIX (BIAIOBIIaIOUM
3aKOHY PO3MOJIIIY TiAPOCTATUIHOTO THUCKY).

[Ipu monucToBIi 30ipili pe3epByapa sl €KOHOMII METaly HUXKHI
MOSICH POOJIATH 3 OUIBINOID, @ BEPXHI — 3 MEHIIOI TOBIIMHOIO JIUCTIB
(puc. 2.4). OmHak y Mipy BOPOBaKCHHS IHIYCTPiaibHUX (PYJIOHHHUX)
TEXHOJIOTi OyAIBHUIITBA pe3epByapiB 3 TEXHOJIOTIYHUX MIipKyBaHb
3aCTOCOBYIOTh CTIHKH, OJHAKOBI 32 MIIHICTIO 1 TOBIIUHOIO.
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T'opuzoHTaNbHI (IPOJOBXKHI) 3BapHI LIBU

BeprukanbHi (ronepeyHi) 3BapHi MIBU

| Clesein VHidikoBaHa AeTAIIb
| |
I VAR A
! 4
(A l | :
| [ T— e —— o | u) m
e S R S— :
[osic | | |
_ ———r—a————a——a——a—a—a =
L=nxD_ +z
Puc. 2.3.Po3ropTka 619HO1 CTIHKH pe3epByapa
@ i3 : g
f T i 17 M b _ M
2 E g = 1
5 \ | 7 y |
§ v L 7
= g ‘E &= g 1 = E’S w0
33 = 1 3 | %
é E y 3 L F -
e |w oM B
n 1% =58 w
- &
26 \ 195 'b I " n ’
Eal b = wh _% b L7

Puc. 2.4.bynoBa CTIHKM pe3epByapiB: a — TEIECKOMIYHA;
0 —3MilllaHa; B —y CTHUK 3 KUIbIIEM >KOPCTKOCTI B HUKHBOMY TOSIC1

JIns  OOCWIEHHS  HIKHIX — TOSICIB  pEe3epByapiB  MOXKYTh
3aCTOCOBYBATHCS KUIBIS KOPCTKOCTI y BUIVISIAI CTAJICBUX OaHIaXiB 31
CMYT METajy 31 CTSKKaMu a00 HaBHBKa BHCOKOMILIHOTO APOTYy (Tpoca) 3
noriepeIHiM HaTsAToM (puc. 2.5).

3alie’)KHO B1JI PO3TAIllyBaHHS TIOSICIB PO3PI3HAIOTH pPE3epByapu 3
TEJIECKOIIYHUM, 3BOPOTHO-TEJIECKOIMYHUM, CTYMIHYACTHUM, 3MIIIAHUM 1
CTUKOBUM PO3TalllyBaHHIM mosiciB (puc. 2.6, 2.7).

MoHTaX IWIIHAPUYHOI CTIHKA aQHAJOTIYHO  JHUIAM  MOXKE
3M1MCHIOBATHCS IBOMA CIIOCOOaAMHU: TTOJIMCTOBUM a00 pyJoHHUM. OCTaHHIN
Ma€ HHM3KYy IIepeBar: 3HWXKYIOTHCS TPYAOMICTKICTh MOHTaXy, 3arajibHi
BUTPATH Ha CHOPYKEHHS pe3epByapa, TEPMIHU 3BEJCHHS; MiABUILYETHCS
AKICTh 3BApPHUX IIBIB 1 HAJIMHICTh pe3epByapiB. OnHAK MakCUMalbHE
3HAUYEHHS TOBUIMHU JIMCTIB, IO 3TOPTAIOTHCSA Yy PYJIOHU, OOMEKYETHCS
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16 —18mmM, a mmpuHa MOJOTHHUINA CTIHKA OOMEXYy€eThcsa 18 M 3a yMOBaMH
BUTOTOBJICHHS HA PYJOHHOMY ycTaTKyBaHHi (puc. 2.8).

v
Puc. 2.5.1locunenHs HUKHBOTO IOsIica pe3epByapa OaH1axaMu 31

CTaJIeBUX TPOCIB

a}

—
Puc. 2.6.Po3tanryBaHHs TOSICIB: a — ITOETAITHE; O — TEJIECKOIIYHE;

B —3BOPOTHO — TEJIECKOMIYHE; T — 3MiIlIaHe; T — CTUKOBE

a) &) E)

E EE EH

E E
| E

Puc. 2.7.Tumnu 3'eqHanb MOSCIB 32 BUCOTOIO CTIHKU: & —y CTHK;
0 — TEJIECKOIIYHE; B — CTYMHIHYACTE

JloB)XMHa IMOJIOTHHUIIIA IMTOBMHHA OyTH HE Oiiblie 66 M 3a ymoBamu
ICPEBE3CHHS  3aMI3HUYHUM  TPAHCIOPTOM  (30BHIMIHIA  JiaMeTp
HABEpPHYTOTO Ha KapKac TOJIOTHUINA 3 YypaxyBaHHSIM JIOMyCTUMOI
HEIIIJIbHOCTI HAaBMBaHHS MIOBUHEH OyTH HE Olnbie 3,2M), a 3arajibHa Maca
oaHOro pyJioHy — 10 60 T. Pi3HHIIT B TOBIIMHI CYMDKHHUX apKyIIIiB Mae
OyTH He OUIbIIIe 2 MM 32 YMOBaMH 3BapIOBAaHHS 0€3 CKOCY KPOMOK JIMCTIB.
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Puc. 2.8.I'abaputu pyJioHy TOJOTHHIIA CTIHKU

KommonyBaHHS TMOBEpXHI IWJIIHAPUYHOI CTIHKH TIPOBOJATH 3
BUKOPUCTAHHSIM PI3HUX BapiaHTIB.

s monMcTOBOro Ccrnoco0y MOHTaXy KOMIIOHYBaHHS MOXE OyTu
HaWpI3HOMAHITHIIMKNM, aje MpU [bOMY MOTPIOHO, 00 y OyIb-IKOMY
BUMAJKYy BEPTUKAJIbHI 3BApHI 3'€THAHHS JTUCTIB Y CYMIXKHUX IMOSICaX CTIHKU
OyJid 3MIIEH]I BITHOCHO OJWH OJHOTO Ha BeauuuHy 8t, ae t — ToBIIMHA
HIK4Joro mosica (puc. 2.9).

s pezepByapis |l 1 11l kiacy npu BUTOTOBIIEHH] CTIHKH 3 PYJIOHHUX
MOJIOTHUI] JOMYCKAIOThCS BEPTUKAJbHI 3aBOJICBKI 1 MOHTa)XHiI CTHUKOBI
3'enHaHHA 0e3 3MimeHHs. /{71 pyJIOHOBaHMX CTIHOK HAWOIJIBII MTPOCTUM €
BapiaHT KOMIIOHYBaHHs, TOKa3aHuii Ha puc. 2.10,a.

min 8¢

Puc. 2.9.KoMnoHyBaHHS JIUCTIB CTIHKH JJIs1 TOJIUCTOBOT'O CIIOCO0Y
MOHTaXy

OpHak 3aKOpJAOHHI CTaHJAPTH HE PEKOMEHIYIOTh BJIAIITOBYBATH
HACKpi3H1 Ha BCIO BUCOTY CTIHKH 3BapHI CTUKH. TOMY 1HO1 3aCTOCOBYIOTh
iHII BuAu komnonyBanHs (puc. 2.10,0). ¥V BCiX IMX BUIAIKaX MOHTaXHI
3'€lHaHHS PYJOHIB POOJATH y CTUK abo BHamyck. OCTaHHIM YacoM
OCBOIOETHCSI CTUKYBaHHS pYJOHIB 3 BHUKOPUCTAHHSAM TaK 3BaHUX
«3yogacTux» crtukiB (puc. 2.10, B), Xoua MNpuU TaKOMy CTHKyBaHHI
TPYAOMICTKICTh BUKOHAHHS MOHTAXHOT'O CTUKY 3HAYHO 3POCTAE.

Crinka pes3epByapa IMOBMHHa MaTH OCHOBHE KUIbLIEBE pedpo
KOPCTKOCTI, SIKE BCTAHOBIIIOETHCS Y BEPXHIM YaCTHMHI CTiHKH, 30BHI a00
3cepeuHu. Y pe3epByapax 31 CTalllOHApHUM JaXOM BOHO Ma€ OJHOYACHO
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CITY>KHTH OTIOPHOIO KOHCTPYKIIIEIO JIJIs 1axXy, a HOro mepepi3 BU3HAYAETHCS
po3paxyHkom. Jlist  3a0e3meueHHsT  CTIMKOCTI  CTIHKH  MOXYThb
BCTAHOBJIIOBATUCS MPOMIXKHI KUIbIIEBI pedpa, Kl TMOBUHHI BIJICTOSITH HE
MeHIre HiKX Ha 150 MM BiJl TOPU30HTAIBHUX IIBIB CTIHKH, & 1X MOHTaXHI
CTUKHM He MeHme HiX Ha 150 MM — BiJ BEpTHUKAJIbHUX IIBIB CTIHKH.
KoHCTpyKIIisl TaKMX KiJICIh HE IIOBHHHA JOMyCKAaTH CKYIYCHHS B HUX BOIU

(puc. 2.11).

a) MOoOHTaXHHUU CTHK
/
< <
MOoOHTaXHHUU CTUK
6) ) OHTA C
/ | |
| | | |
< | |
| | | |
| |
B) MoHTaXHUN CTUK
I I |
[ | \
< | | | <
L | |
| I |

Puc. 2.10.KoMnonyBaHHs JIUCTIB CTIHKH JJISI PYJIOHHOTO CIIOCOOY
MOHTaXY

1 T

Puc. 2.11.BapianTu nepepisziB MPpOMIKHUX KUIEIh dKOPCTKOCTI

VY psai BUNaaKiB MOXYTb OyTH MPUUHSTI PIIlICHHS TOCUJIEHOT CTIHKH,
0 TepeadayaroTh YCTAaHOBJEHHS PI3HUX JOJATKOBUX €JIEMEHTIB JJIs
30UIbIIIEHHS i1 MIITHOCTI, @ CaMme JIO0JIaTKOBAa CTIHKA, THYYKI Ta >KOPCTKI
O0aHaX1, BUCOKOMIIIHUHN APIT 13 3yCUJUISIM TOTIEPETHBOTO HANIPYKEHHSA. Y
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AESKMX  BHUMNAAKAaX  KOHKYPEHTOCIPOMOXHUM  MOXE  BHUSBUTHUCS
OaraTocTylmeHeBUN pe3epByap, y SKOMY BHKOPHUCTOBYETHCS  111€s
BPIBHOBA)KEHHS CTOBIIIB PIIUHU, 10 3HAXOSITHCS OJJHOYACHO B JACKUIBKOX
BiJICiKaX. Y1 Takl PIllIEeHHS CTalOTh aKTyaJlbHUMH B BHIIQJIKax, KOJU 3a
PO3paxXyHKOM TOBIIMHHU HIDKHIX TIOSCIB OJHOIIAPOBOI  ITUIIHIAPUYHOI
CTIHKM BUSBISEThCA Oibllle OOMEXKEHb, YBEJACHUX BIIMOBIIHO 10
TOBUIMHU TIOSICIB JJISI pe3epByapiB, IO BUTOTOBIAIOTHCA METOJIOM
pPYJIOHYBaHHSI.

Cmauyionapua  nokpiens. Pe3epByapu  HHM3BKOTO  THCKY 31
CTaIllOHAPHUM J]aXOM 3JIEKHO B1J] KOHCTPYKIIII HOKPUTTS MOXYTh OYTH:

e 3 O€3KapKaCHUM JaXxOM, 3 IIEHTPaJbHUM CTOAKOM ab0 0€3 HHOTO
(koHiuHOT 200 chepuuHOi hopmu);

* 3 KapKaCHUM JIaxOM, 3 IIEHTPaJbHHM CTOSKOM abo 0e3 HBHOTO
(koHiuHOT a00 chepuuHOi hopmHu);

3 Oe3kapKaCHUM JIaXxOM 1 IICHTPAJLHUM CTOSIKOM (BHCSYA,
«OE3MOMEHTHA MTOKPIBIIS»).

CrimparoThCs CTaIliOHApHI JaXW Ha CTIHKY pe3epByapa (Ha KiIbIEBiH
CJIEMEHT YXOPCTKOCTI) 1 IICHTPAbHUK CTOSK, a00 TIIBKM Ha CTIHKY
(po3mipHa cucrema). [l chepuyHOro gaxy 3acTOCOBYETHCS TIIBKH
po3MmipHa KOHCTPYKIliS, a O€3KapKacHI Jaxu OyIyIOThCS MPHU HEBEIMKUX
cHiroBux HaauTaxeHHsx (1o 1,5kH / m°) i manux o6'emax (1o 5000m°).

Jlns pesepByapie o0'emom 1o 5000 M 3aCTOCOBYETHCS TaKOXK
KapKacHa KOHIuHa mokpiBis (puc. 2.12),11s pe3epByapiB 00'eMOM OijbIie
5000m° — kapkacHe cheprudHe TOKPUTT. Kapkac cepHaHoro axy Clii
BUKOHYBaTH peOPUCTHM, PEOPUCTO-KIIbIIEBUM a00 ciTyacTuM (puc. 2.13).
CityacTi Jaxud EKOHOMIYHINII pPeOpUCTUX 3a BUTPATOI CTaml 1
TPYAOMICTKOCTI BUTOTOBJICHHS.

Kyt Haxwiy TBIpHOI KOHIYHOTO Jaxy JO TOPHU3OHTAIBHOI MOBEpPXHI
npuiimaerbes Big = 4,7 (yxmn 1:12)no = 9,5 (yxur 1: 6).

MinimaneHauii  paaiyc cdepuyHoi noBepxHi jgopiBHioe 0,8D,
MakcuMmanbHui paaiyc — 1,9, ne D — miametp pesepByapa. MinimMaipHa
TOBIIIMHA HACTUIY JUIsl KOHIYHO1 MOKPiBIIl JOPiBHIOE 4 MM, 17151 cepUUHOi
— 5 MMm. Koniuni Ta chepuuni kapkacHl Jaxu 3a3BUYAil SIBISIOTH COOOIO
301pHI CEKTOpHI IIUTH 3aBOJCHKOTO BHUTOTOBJICHHS, SIKI CKJIATAIOTHCS 3
pamialbHUX 1 TomepeyHux pebep (mMpokaTHi abo THYTI mpodini) Ta
OOIIMBKYU 13 CTaJIeBUX JUCTIB. KUIBKICTh NHIUTIB MPUIAMAETHCS 3 YMOBU
ra0apuTHOCTI MpHU MepeBe3eHHAX (IIMPHHA IIHATA MOBUHHA OYyTH B MEXKax
3,2 — 3,85M). Biacranp MiK mnornepeyHUMH (KUTBLIIEBUMH) OalkaMu
npu3HadaeTbcss KpatHoro 100 MM (B moganbIioMy  yYTOYHIOETHCS
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

PO3pPaxyHKOM); JOBXXHWHOIO JUISHKH, IO MPUMHKAE 10 OMOPHOTO KUIBIIS,
3a3BMYail KOMIICHCYIOTHCS MOXJIMBI HETOYHOCTI. MOHTaX KapKaCHHUX
KOHIYHUX 1 C(PepUYHUX JaxiB MPOBOJUTHCS 3 TUMUYACOBUM IIEHTPAIbHUM
ctosskoM. Ha HIM BCTAHOBIIOETHCS IIEHTPAIbHE KUIBIE, OO0 SKOTO
KPITUIATHCS BC1 MUTH TOKPiBal. [T Mk co00r0 3BapiOOTHCSI BHAMYCK.
HiameTp BepxHbOTO onopHoro Kuibis — 1500 — 2500mm. Chepuuni naxu
KOHCTPYIOIOTh y BUTJISAI peOPUCTO-KIIBIIEBUX KYIIOJIB JJISI pe3epByapiB
06'emom 6000M i Giblue Ta ciTyacTHMHU pu 00'eMax 10000Mm° i Ginbire.
JlomycKa€eThCsl 3aCTOCYBAaHHS CTAlllOHAPHUX JIaxiB 3 alOMIHIEBUX CILIaBiB.

a) 0)

Puc. 2.12.CxeMu KOHIYHOI KapKacHOI MOKPiBIi: a —0e3
IICHTPAJILHOI'O CTOSIKA; O — 3 IIEHTpaIbHUM CTOSIKOM (1 —HIKHE OIMOpHE
KUTBIIE; 2 —BEPXHE OMOPHE KUJIbIIE; 3 —MO3/I0BXKHI pedpa; 4 —momnepeyHi

pebpa; 5 —1neHTpanbHuil CTOSK)

) 8)
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Puc. 2.13.KoHCTpYKTUBHI pillIEHHS KYMOJIbHUX MOKPUTTIB:
a —peOpucrte; 0 —pedpucTo-Kkinbpiese; B — cituacte (1 —HIDKHE
OTIOPHE KUJIbIIE; 2 —BEPXHE OMOPHE KiIbIle; 3 —pedpa, 4 —MpoMiXKH1
KUIBIS; 5 —ciTKa)

IS
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

Bepmuxanoni cmanesi YUNIHOPUYHI peszepsyapu 3
chepoyuninOpuuHuM 0axom 6WKOPHUCTOBYIOTHCA JJIs 30€piraHHs CBITIUX
HaTOMPOIYKTIB, IO JIETKO BUMAPOBYIOTHCS, 3 pYykHicTIO napiB o 2000
— 3000 mm Boga. cr. 30epiranHs HaTOMPOIAYKTIB MMiJ HATUIITKOBUM
THCKOM CBOiX MapiB J03BOJIIE CKOPOTHTH BTpaTH HAPTOMPOIYKTIB
(aBTOOCH3MHY, aBiaOCH3HHY), OCKUIBKA  HHM3bKOTEMIIEPATypPHOTO
(GpakiioHyBaHHS 1 BTpaTH JETKHX KOMIIOHCHTIB (0coOaMBO  Ipu
IIPOBEJICHHI 3JIMBHO-HAJIUBHUX 3aX0/IiB) HE BiI0yBAETHCS.

[HumiHAPUYHUN KOPIYC 1 TJIOCKE JHUINE BUKOHYETHCS AHAJIOTIYHO
TUTIOBOMY pe€3€pByapy, a TOKpIBIsA CKIAJA€ThCA 3 IIWIHAPUYHUX
METI0CTOK, BATHYTUX Y MEPUIIOHATBHOMY HANPsIMKY JIBOMa CHOJYYeHUMU
pajaiycaMu 1Mo KOpoOOBii KPUBIii 3 IJIaBHUM IEPEX0J0M A0 Kopiycy (He
MmenIe 36 nemocTok). byayuu 3BapeHUMH MiXK C00010, BOHH YTBOPIOIOTH
MOKPIBJIIO Yy BUIJISAI MOBEpXHI oOepTaHHs. 3 KOPIyCOM, MOCHUJICHUM
3CEpeAUHN KUIBIIEBUMHU Ta BEPTUKAJIbHUMHU peOpaMu >KOPCTKOCTI st
CTIMKOCTI TIpM BaKyyMi, IOKPIBIA 3'€THYETHCS UYEpe3 TOPU3OHTAIbHHI
JIUCT, 110 € 00B'SI3yBaIbHUM KUJIBIIEM KOPCTKOCTI. [TOKpiBIIS KPIMUTHCSA 0
TEJIECKOMIYHOIO0 CTOSIKa, BUIBHO TEPEMIIIAETHCA Y BEPTUKAIHLHOMY
HaIpPSIMKY .

[cToTHUM HEIOJaIKOM TaKoi KOHCTPYKII € HasBHICTh BY3JIB 3
MIIBUILICHOI0  KOHIIEHTpALI€0  HAmpyrd B MiICIl  NPUMHUKaHHS
chepOoMIIHAPUYHOT TMOKPIBII 10 KOPHYCy 1 B MICIAX 3BaplOBaHHS
BEPTUKAJILHUX pedep.

Koniuna o6ononxa 3acTOCOBYETHCS JUIsl  CTAlllOHAPHUX  JIaxiB
pe3zepByapiB 06'emom Bix 100 mo 1000 M i BUKOHYIOThCS y BHIJISII
IJIAJIKUX KOHIYHUX OO0OJOHOK 3 KyToM KoHycHOCTI Bim 15° mo 30°. ITpu
TOBIIIMHI 000JOHKHU pe3epByapa A0 / MM JilaX BUTOTOBJISIETHCS Ha 3aBO1 Y
BUTJISA/II PYJIOHOBAHOTO MOJIOTHHUINA. [Ipy TOBIIMHI 000JIOHKHU MOHAA 7 MM
MOJIOTHUIIE J1aXy 30MPA€EThCS 1 3BAPIOETHCS JTBOCTOPOHHIMH CTUKOBUMU
IIBaMU TIij] 9ac MOHTaXYy (3 KaHTYBaHHSM nojoTHuma) (puc. 2.14).

Cohepuuni 06010HKU MOXYTb €(EKTUBHO 3aCTOCOBYBATHCS IS
pe3epByapiB 06'emom Big 1000 10 5000m° IIpY TOBIIMHI 0OOJIOHKHU BiJ 6
10 10 MM 1 BiACYTHOCTI HECYUYUX €JIEMEHTIB Kapkacy. BoHu ckiamaroTbCs
13 3BapE€HUX Ha 3aBOJII MEIIOCTOK JIBOSIKOI KPUBW3HH, 110 30MPAIOThCA Ha
CreliaJJbHOMY KOHIYKTOPI 3 BaJIbIIbOBaHUX AcTaieit (puc. 2.15)

Koniuni xapkacui oaxu 3acTOCOBYIOTHCS JUJII pe3epByapiB 00'eMOM
B 100010 5000Mm° i CKJIaJIAfOTHCS 3 BUTOTOBJICHUX Ha 3aBOJ1 CEKTOPHUX
KapKaciB, KUJIBIIEBUX €JIEMEHTIB KapKaca, [IEHTPaJbHOrO IIUTA 1 PYJTOHHUX
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2. PE3EPBYAPU JIVIA 3BEPII'AHHA HA®THU [ HAPTOIIPOAYKTIB

MOJIOTHUII HACTUTY. MOHTa)XX KapKaciB BUKOHYETHCSI B Mipy PO3TrOpTaHHS
PYJIOHY CTIHKHM aHAJOTIYHO MOHTaXXY TPAJAMIIIMHUX IIUTOBUX JaXiB.

Koniuna Ornopa miJIBicCHUX
000JIOHKA MailJaH4YNKiB
- (abo moTpy0OOK)

Kinpuesuit

: f KYTHUK \
/ Po3roprka KOHiuHOi 060IOHKH

Bapiant (—‘—Q<

Bapiant

\CriHKa pe3epByapa

Puc. 2.14 . KoniuHuii 0e3kapKacHHUH Jax

Onopa mifBeCHUX
Cdepiuna MalJJaHUMKiB.
SOJIOHK / (abo marpy6oK)

Il

\ Crinka pe3epByapa

ITemrocka 000IOHKU

Bapianr

S~

AA
————
Bapiant \&q)

Puc. 2.15.Cpepuunuii 6e3kapkacHuil 1ax

[Ticnst 3'eqHaHHs KapKaciB MK COOOO KIJBIIEBUMH €JIE€MEHTaMHU Ha
HUX YKJIQJAl0ThCS MOJOTHUIA HACTUITY, TONEPEAHBO PO3TOPHYTI MOPS 3
nHUIEM pe3epByapa. [loTiM MOJNIOTHMINA 3BaprOIOTHCS MK COOOO
pajlalbHUMU IIIBaMHU 1 MPUIAIOIOTHCS MO MEPUMETPY 10 BHYTPIITHHOTO
KyTKa CTIHKH, IPU IIbOMY KPIIUICHHSI TTOJIOTHHUIIL 10 €JICMEHTIB KapKaca He
JIOTTYCKAEThCA.

[IpoekTyBaHHS KapKacCHUX JaxiB 3IIMCHIOETHCS y
BUOYX03aXHUIIICHOMY BUKOHAHHI TakKUM YHHOM, IO MOpH aBapiiHOMY
MEPEBUIIIEHHI TUCKY BCEPEMHI pe3epByapa, HANpPUKIIAJ, MiJ 4ac BUOYXy
ab0 B pe3yibTaTi HAarpiBaHHS BIJ TMOXEXI CYCIIHBROTO pe3epByapa,
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

BiIOYBAEThCA BIAPHWB 3BapHOTO IIIBA NMPUBAPKHW HACTWIY JO CTIHH 0€3
pyHHYBaHHS CaMOTO pe3epByapa 1 6€3 BIIPUBY CTIHKH BiJl JHUIIIA.

BubOyxo3axunieHuil Jax BUKOHY€E POJib aBapiiiHOTrO KJiamaHa, KUl y
KPUTUYHUNA MOMEHT CKHMHE BHYTPIIIHIA THCK 1 30epexke pesepByap 1
IPOJYKT, 110 B HhOMY 30epiraerbcs (puc. 2.16).

Oropa miJiBeCHUX
MalJlaHIAKIB
1 (abo marpy06ok)

Kinbuesuit  Hacrmn
KyTHHK Vapmc

(P

Crinka pesepsyapa

Inan TTonorHume HaCTUILy

Bapiant
Cexrop i3 38 s13kamu_A[_ A

TIpomixui .

e ——————————
KIJIBLIEB] €JIEMEHTH \
eHTpambie) !

Cexktop 6e3 3B’s13KiB Kinble

Tonornume Hactity

\ Crinka

pesepByapa
Puc. 2.16.KoHiunuii kapkacHUI gax

Chepuuni kaprachi 0axu 3aCTOCOBYIOTBCS ISl pe3epByapiB 00 eMOM
moHag 5000 Mo i CKJIaJIAfOThCS 3 BaIbI[bOBAHUX paJialbHUX OaJoK,
OCHOBHMX 1 MPOMDKHHX, KUIBIICBUX €JIEMEHTIB KapKaca, IIEHTPaJIbHOTO
IIMTA 1 JUCTIB HACTHITY, 110 BUIBHO CIIMPAIOTLCS HA €JIEeMEHTH Kapkaca. I1o
MEPUMETPY CTIHKU € KUJIBIIE JKOPCTKOCTI, SIKE CIIPUHMAE PO3MIPHI 3yCHUILIA
KyroJia 1 3abe3neuye (Qikcalliro 1 He3MIHIOBaHICTh ()OPMU CTIHKH T 4ac
MoHTaxy (puc. 2.17).

KoHcTpyKIist pe3epByapiB HU3bKOT'O TUCKY 3 IIUTOBUM KOHIYHUM a00
cheprdHUM TTOKPUTTSAM HaBeJleHa Ha puc. 2.18...2. 21.

Jlnst 3HMOKeHHS BTpaT HA(TONPOAYKTIB BiJl IUXAaHHS pe3epByapa Mnpu
Horo HarpiBaHHl 1 JJIs 3aXHUCTy I1X BiJ 3arycTiHHA TIPpU HHU3BKHUX
TeMIepaTypax 3aCTOCOBYIOTh 30BHIIIHIO TEIUIOI30JIIIII0 pe3epByapiB 1
HAHECEHHSI Ha HUX CBITJIOBIJIOMBHUX MOKPUTTIB.

Jlns 3axucTy BIJ aBapiiHUX PO3JIMBIB MOXYTh 3aCTOCOBYBATHCS
pe3epByapu 13 3aXHCHOIO CTIHKOI, SIKI YacTO HAa3WBAKOTh ' CTakaH ¥y
cTakaHi' abo "pesepByap y cTakaHi». Pe3epByapu 3 3aXHCHOIO CTIHKOIO
CKJIAJIAalOThCS 3 OCHOBHOT'O — BHYTPIIIHBOTO pE3epByapa, MPU3HAYEHOTO
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sl 30epiraHHs TPOAYKTY, 1 3aXMCHOTO — 30BHINIHBOTO pe3epByapa,

MPU3HAYEHOT0 ISl yTPUMaHHS MPOAYKTY B pasi aBapii ab0 MOPYIICHHS
rePMETUYHOCTI OCHOBHOTO pe3epByapa.

Ornopa miaBeCHUX
Hactuin MaiIaHInKIB
o i (abo marpy6oK)
Kapkac

T

'''' % i \ Crinxa pesepByapa

Bapiant
@DparMeHT IVIaHY

3B’A3KH Jluctu HacTHIy
B_A3KH : )

KinbLesi eneMenTu

[TpomixHi Gasiku

OmnopHe Kinble

Oanku

Crinka
pe3epByapa

Puc.2.17.Cdepuunnii deKaCHHﬁ nax

[Ipr HasBHOCTI Ha 3aXHCHOMY pe3epByapl aTMOC(EpHOIro KO3UpPKa,
[0 MEPEKPUBAE MDKCTIHHUNA TPOCTIP MiXK 30BHIIIHBOIO 1 BHYTPIIIHbOIO
CTIHKaMH, TOBWHHAa OyTH 3a0e3ledeHa BEHTWISAIS IHOTO IIPOCTOPY
IUITXOM  BCTAaHOBJIGHHS  BEHTWIALIMHUX  MaTpyOKiB, PIBHOMIPHO

PO3TAIIOBAHUX [0 MEPUMETPy Ha BijacTaHi He Outbinie 10 M oguH BiX
onHoro (puc. 2.22).
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A-A
i 2 - 3

|

O | D— )
T

11845

22790

7
V /4
\® £
:D—~-- KiTbUEBi eneMeHT 4““
AT Y ' = ‘-J_n T"‘ Cexrop 6e3 3B’5[3Ki13 {{!iigg;

- | !I 17 \\ ‘
N I A A \
I — [onornuuie HacTHIy
Puc. 2.18. Pe3epByap Puc.2.19.1uniaapuunnii PBC
06'emoM 5000M° 3 KOHIYHEM 13 KapKaCHUM KOHIYHUM JIaXOM:
[ITUTOBUM TTOKPUTTSIM: 1 — quume; 2 —CTIHKA,
1 —xopnyc; 2 —OKpUTTH; 3 —KUIbLIEBUI KYyTOUOK; 4 —ax;
3 —omnopHUi CTOSK; 4 —CXO/IH; 5 —rBHUHTOBI cxoau
5 — nuumie

4000

11920

(245 640 -

Puc. 2.20.Pe3epByap 06'emom 20 000M" 3i chepruyHUM KapKacHUX
MOKPUTTAM
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Byzon A
(BUIIISA 3BEPXY)
Ay . pa——

| Ltz 41| )| ”mlln‘lrvp""_;ml'“?
No

foaa
1508
/&‘
4
AN
55 — I

Puc. 2.21.BepTukanbHi cTajaeBl HUIHIPUYIHI pe3epByapH 13
chepOMITIHAPUIHOIO TTOKPIBJICIO

10
1 ~ ]\:é 5
15 i 6
2 \rH‘H::m:

g A - 7
3_&\)\.1 i i 1 ,/’_B
— -

d 1 I Ifﬂr:"t/ijl I!
L ¥V ] 1 1
14
ﬁ\: i || f
_/ \
13 12

Puc. 2.22.Pe3epByap 13 3aXUCHOIO CTIHKOIO: 1 —1ax; 2 —OCHOBHA
CTIHKA; 3 —3axHCHA CTIHKA; 4 —KOHCTPYKIIIS 3aXUCTY; O —KPyTOBUH
MaIaHYMK 3 OTOPOXKEIO HA JaXy 1 BHYTPIIIHIMHU CX0/aMU; 6 —KpyroBui
MalJTaHIMK 3 OTOPOKEI0 MO KIIBITFO KOPCTKOCTI; / —30BHIIIHI CXO/H,
8 —KI1JIbIIe KOPCTKOCTI 3aXUCHOT CTIHKHW; 9 —IJIFOKH 1 TaTpyOKH B AaXYy;
10 —nroku 1 natpyOku B cTiHIl; 11 —11ieHTpanbHa yacTUHA JHUIIA;

12 —okpaiiku gaumia; 13 —3ymnd; 14 —maitganyuk 1 gpadbuHa
MHOTeHepaTopa
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

2.1.3.Pe3epByapu 3 NOHTOHAMH

S0 peuoBHHA, 1110 30€pIraeThcs, Ma€ BUCOKY JIETKICTh, TO BTPATH
KOPHUCHOTO TPOAYKTY uepe3 Mapu MOXYTh JOCSATAaTH 3HAYHHMX OOCSTIB.
Hanpuknan, BTpatu jerkux ¢pakiii HadhTH 9acTO 3aBJalOTh CEPUO3HOT
€KOHOMIYHOT IIKOJAM OIOKETY eKCILTyaTyIouuX OpraHizailiil. 3ajJexHo BiJ
YMOB €KCIUTyaTarlii pe3epByapHOTO IMapKy BTpPATH BiJ BHIAPOBYBaHHS
MOXYTh CTAaHOBHUTH BIJ JECATHX BIJICOTKA J0 JCKUIBKOX BIJICOTKIB Bij
3araJiIbHOTO 00CATY MIPOIYKTY.

OmauM 3  HaWOLIBII  €(EeKTUBHUX TEXHIYHMX PIIMICHb 1010
3MEHIIICHHS  BHUIIAPOBYBAHHS JIETKUX PEUOBHMH Y  BEPTHUKAIbHUX
pesepByapax PBC e Buxkopuctanus montoHiB. KoHCTpyKIlis pe3epByapa 3
norronoMm (PBCII) HaBeneHa Ha puc. 2.23.

[IoHTOHM 3aCTOCOBYIOTHCA JUISi BEPTUKAIBHUX  ITWIIHAPUYHUX
pe3epByapiB 31 CTalllOHAPHUMU JaxaMu 0e3 HaJJIMIIKOBOro THUCKY. BoHu
SBJISIIOTH COOOI0 KOHCTPYKIIiIO, TIJIaBalouy Ha MOBEPXHI HA(TOMPOIYKTY.
[IOHTOH BCTAaHOBIIOETHCS BCEPEIMHI peE3epByapa MiIX CTalllOHAPHOIO
MOKPIBJICIO 1 A3E€PKAJIOM MPOAYKTY 1 BIJIOKPEMIIIOE MOBEPXHIO PEUYOBHHU
BiJI MIOPOXKHBOTO TOBITPSHOTO TpoCcTOpy Haja HUM. [IOHTOH TIaBae Ha
MMOBEPXHI PIIVHH, MIIKOPSIOUNCH 3aKOHY ApXiMena.

S =

;OHa B pe3eppyapi PBCII

Puc. 2.23.Po3mitieHas ﬁ0H

[Ipy HamoBHEHHI pe3epByapa IMOHTOH MIAHIMAETBCA JO HOTO
MOKPiBJIi, a IIiJI Yac CIOPOXHEHHS — OIYCKA€TbCsS Ha BCTaHOBJICHI
BCepeauHl pe3epByapa omopu. [lo mepuMerpy MOHTOHA pO3TaIlOBaHi
VIIIJIBHEHHS PI3HUX KOHCTPYKIIIM, IO MEPemKOMKal0Th BUTOKY MapiB Y
ra3oBUM IPOCTIp MIXK IIOHTOHOM 1 JaxoM pe3epByapa. lle 3amobirae

3MIIIYBAHHIO TapiB 3 TOBITPSIM 1 TNOMNAJAHHIO BMICTY CXOBHILA B
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2. PE3EPBYAPU JIVIA 3BEPII'AHHA HA®THU [ HAPTOIIPOAYKTIB

HABKOJIUIITHE CEPEAOBUINE. BUKOPUCTAHHS TOHTOHIB TaKOX JO3BOJISIE
YHUKHYTH TIOTIpIICHHS SIKOCTI BHACTIAOK 3MIHM XIMIYHOTO CKJIATy
pPEYOBMHU dYepe3 BTpaTy JETKUX (Qpakiii, 3HWKYE TOXKEKO- 1
BHOYXOHE0e3MeuHICTh 00'€KTa, 3MEHIITy€E HETAaTUBHUN €KOJIOT1YHUN BILIMB
BiJl HOTPAILISHHS IIKIJIMBUX rasziB B atmochepy (puc. 2.24, 2.25).

Puc. 2.25.Pe3epByap BepTUKAJIbHUN CTaJICBUI 3 TOHTOHOM:
1 —noHTOH; 2 —3atBOp; 3 —AuXajJbHa apMaTypa; 4 —3acyBKa

IToHTOHHM MOBHHHI BiJIIOBIaTH TAKUM OCHOBHHM BUMOTaM.

—  MakCHUMajJbHO MEPEKPUBATU  MOBEPXHIO  MPOAYKTY, IO
30epiraerbcs;

— eKCIUTyaTyBaTUCs 0€3 BHYTPIIIHBOTO TUCKY 1 BAKyyMy B Ta30BOMY
poCTOpi pe3epByapa'

— BCl 3'€/IHAHHSI TOHTOHA, CXWIbHI JI0 OE€3MOCEPEIHHOr0 BILUIUBY
NpoayKTy abo  #oro  mapiB, TNOBHHHI OyTH  NIIJIBHUMH 1
MPOKOHTPOJILOBAHUMU HA T€PMETHUUHICTB;

— OyIb-sIKMI MaTepial, 0 YIIJIbHIOE 3'€IHAHHS IMOHTOHA, MOBUHEH
OyTH CyMICHHI 3 TOBAPHUM MPOTYKTOM;

— MaTH 3amac IuiaBydocTi (y pasi po3repMerH3allii IUIaBydiCTh
KOHCTPYKIIil TOBUHHA 30epiratucs).
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

Knacugixayis ma munu noumonis. I'0JOBHI BUMOTH 10 TIOHTOHIB —
IIe TMOIUIABKOBUW €(eKT 1 HEeMOTOILIIOBAHICTh, TOMY B iX BHPOOHHIITBI
3aCTOCOBYIOThCS MaTepiaiu, 3a IKUMHM 1X MOAISIOTh Ha.

— CTaJIEBI;

— CTaJIeB1 HEPIKaBiIOUl, K1 PEKOMEHIYIOThCS JJIs1 BUKOPUCTAHHS TIPH
MOKPUTTI arpeCUBHUX XIMIKaTiB, Ji¢ aIOMiHI HenpumaTHui (pi3Hi
apoMartH, JIeMiHepalli3oBaHa BOJia);

— aJIIOMIHI€B1 3 TAPAHTOBAHOIO CTIMKICTIO 10 OaraThoX MPOIYKTIB Ha
OCHOBI BYTJICBOJIHIB, OCKIIbKM QJIOMiHIA Ma€ BUCOKY XIMIYHY CTIUKICTbH 1
Moxe BukopuctoByBatucsa 3 80 % ByIJI€BOIHEBUX CEPEHOBHIN, SKI
3yCTpidarThCs B HAhTOBIHM 1 HAPTOXIMIYHIN TPOMHUCTIOBOCTI;

— KoMOiHOBaHI (aJFOMiHIM + HepykaBiloya CTallb) — KOMOIHAIliSA IUX
MaTrepiaiiB 3HAYHO 3HWKYE BTPATy, IO BUHUKAE MPU BUITAPOBYBAHHI IIi]1
yac 30epiraHHs B pe3epByapax arpeCHBHHUX piauH (COMPTOBMICHI a00 1HIII
PEYOBUHHU, AKI B PIIKOMY CTaHI MOBOJISATHCS arp€CUBHO IO BIJHOIICHHIO
70 aJIFOMIHIIO); pIBeHb 3HIKEHHS BTpat focsrae 95 — 99 %m 3anexxHOCTI
BiJl pEUYOBUHH, 110 30€PIracThes,

— HeMmeTalieBi (Maike He 3aCTOCOBYIOTHCS).

3a KoHCTpYKIIi€eto (puc. 2.26)OHTOHM MOAUIAIOTH HA!

1) yamonomiOHi OTHOACYHI;

2) oHOACUHI 3 MepudepiiHUM BIIKPUTUM KOPOOOM, PO3JIIJICHUM Ha
BIJICIKU,

3) ogHomeuHi 3 mepudepiiHUM 3aKpUTUM KOPOOOM, PO3IIICHHM Ha
BIJICIKH,

4) nBOzCYHI, PO3/iJICHI HA BiJICIKH.

o _ T
= e N

= | | = = =
Puc. 2.26.0cHOBHI THIIN METAJIEBUX IMOHTOHIB. a — YaIIOIIO10HUN
OJIHOJICUHHH; O — OJTHOJICUHUM 3 TIepU(epIiHIM BIAKPUTUM KOPOOOM,
PO3/IJICHUM Ha BIJICIKH; B — OJJTHOJCYHUI 3 IepuPepiitHUM 3aKPUTUM
KOpOOOM, pO3/1JICHUM Ha BIJICIKH; T — IBOJICUHHM, PO3AIICHUN HA BIJCIKA

VY Haill yac HaOIBII MOITMPEH MIOHTOHU 3 aJIFOMIHIEBUX CILJIABIB,
K1 MalOTh PsI/I TIEpEBar, a came:.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

— MEHIIIa Bara B MOPIBHSAHHI 3 IHITMMHU TUIIAMU TTOHTOHIB;

— 301JIBbIIIEHA TIJIABYYICTh, SIKA JIETKO BITHOBJIFOETHCS MIPHU 3aTOTUICHHI;

— peryJjiboBaHa KiJIbKiCTh MOTUIAaBKiB (puc. 2.27);

— IIBUJIKICTH 1 JIETKICTh MOHTAXYy 1 IEGMOHTaXY;

— IIPOCTOTAa BUTOTOBJICHHS 3aB/SKH ICHYBAaHHIO TUIIOBUX 3arOTOBOK 1
BY3JIIB,;

— IIPOBEJICHHS PEMOHTY 0€3 3aCTOCYBaHHS BOTHEBHUX POOIT;

— aBTOMaTUYHE BUAAJICHHS MPOIYKTY 3 HACTHIIY TIOHTOHA MPH OY/Ib-
SKOMY P1BHI 3JIUBY.

[ToHTOHM MOXYTh MaTH J0JAaTKOBE OOJIATHAHHS. JIOKH, CU(POHHI
KpaHHu, TPOOOBIIOIPHUKY, BEHTUJIALIINHI 1 MOHTaXHI MAaTpyOKH, AUXaIbHI
KJIallaHu, 3aTBOPH 1 P13H1 YIIUILHIOBAYI.

Puc. 2.27.Pe3epByap 3 MOMIABKOBUM ITOHTOHOM
1 —nactun; 2 —BepxHsa Oanka, 3 —HWXKHSA 0ajika, 4 —IMOIUIaBOK;

5 —nepudepiiina 00ka; 6 —nepudepiitHuit 3aTBOP; / —MPOTUTOBOPOTHUIN
npucTpid; 8 —mrok-na3; 9 —kabens 3azemiienss; 10 —npenaxxauii
npuctpiid; 11 —cramionapHa onopa; 12 —HanpsmHa pe3epByapa; 13 —
3aTBOP HAIPSIMHOIL

Jlns 3amo6iranHs oOepTaHHS MMOHTOHA HABKOJIO OCI 4epe3 pe3epByap
MPOMYCKAIOTHCSl KUIbKA HAMPSIMHUX, W10 MPOXOJSTh BIJI MOKPIBIL 10
AHUIIA pe3epByapa. Sk mnpaBuiao, 3a OJHY 3 HUX BHUKOPUCTOBYETHCS
[IEHTpaJlbHA CTIWKa, IO MIANUpae TOKPIBIO, a 3a IHII MOXYTh
3aCTOCOBYBATHCS HATITHYTI TPOCHU a0O0 JIAHI[IOTH.

PynonoBanuii moutoH (puc. 2.28) ckIaga€Tbcs 3 OJHOACUYHOIO
MOJIOTHUIIIA 3aBOJICBKOTO BHUTOTOBJCHHS 1 (OPMOBAHHMX HA MOHTAXI
pajlalbHUX 1 KUIBIIEBUX BIJICIKIB, IO 3a0€3MEUyl0Th HEOOXITHUM 3amac
JIAaBYYOCTI.
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PanikanbHi
BIICIKH . 7

Kinbuesi
BIICIKH

30BHIMTHIH

oopr

CTiHKHT

pesepByapa

N\ Kirbuesi
pedpa

Papianbni | >
pedpa

Puc. 2.28.0an01€4HU pyJIOHOBAaHUM TOHTOH

[I[1TOB1 MOHTOHU CKJIAJIAIOTHCS 3 TA0APUTHUX MPSMOKYTHUX KOPOOiB
3aBOJICBKOTO BUTOTOBJICHHSI, IO 3'€IHYIOTHCS MIX COOOI MPU MOHTAXI
KapTaMl JIMCTOBOTO HACTWJIY. 3aCTOCYBaHHS IIUTOBHX TIOHTOHIB
PEKOMEH/IYETHCSA U pe3epByapis 00'emoM Big 5000m° (puc.2.29).

Pagl_Kaan . — Kapru nucrosoro
BIACIKH y o
(ruTH)

N Crinka

3oBHimHiii,/ pesepryapa

6opt

Puc. 2.29.0qH01€ YHUN IIUTOBUU TOHTOH

3 METOI €KOHOMIi MeTally MOXJIMBO MeETajeBl IOHTOHU B
pe3epByapax 3aMiHIOBAaTH [MOHTOHAMH 13 CHHTETUYHHX MaTepiaiiB
(puc. 2.30). KoHCTpyKIlii Takux IIOHTOHIB pPO3pOOJICHA Ha  BCi
TUTIOPO3Mipu pe3epByapiB MmictkicTio 10 2000 Tuc. M, a mpo ix
e)eKTHBHICTH MOXHA CYIHTH IO pe3epByapy Mictkictio 1000M° — Maca
METajeBOro NoHToHa 6,7 T, a MOHTOHA 13 CHHTETUYHUX MaTepiaiiB — 2,971,
y TOMYy YHCII Maca MeTajleBux jAeTaneil ctaHoButh 1,6 T. IloHTOHHU
CIIOPY/KYIOTBCSI B pe3epByapax 31 CTalllOHAPHOI IIIUTOBOI IOKPIiBJIEIO,
AKa 3amo0irae MOTPAIUITHHIO aTMOC(EPHUX OTaJIB Ha TTOBEPXHIO MTOHTOHA.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

Puc. 2.30.I1oHTOH 13 CHHTETHUYHUX MaTepiadiB. 1 —KpinuiIbHI
neTanl; 2 —ciTka, 3 —MOIUIaBKH, 4 —BepXHIW 1 HIDKHINA KUJTUMH,
S —yIIIbHIOBAJIbHUM 3aTBOP; 6 —KUIbIIE )KOPCTKOCTI

BepxHiii 1 HWKHIA kuimMua 4 clyKaTh JJI BiAJiJI€HHS BUIBHOI
MOBEPXHI HAaPTONMPOAYKTY BiJ Ta30BOr0 MPOCTOPY pe3epByapa. Bouu
BUTOTOBJIAIOTHCS 3 XIMIYHO CTIMKOi JO BYTJICBOJHIB IOJIaMiTHOI TUTIBKU
IUISIXOM CKJICIOBaHHsA a00 3BaploBaHHSA CTPyMaMH BHCOKOi YacTOTH.
BepxHili KWJIUM BCTAaHOBIIOETHCS 3 YXWJIOM BIJ IIEHTPY pe3epByapa.
VYurinpHIOBaIbHUNA 3aTBOP S NMPU3HAYCHUM JUISI MEPEKPUTTS 3a30py MIK
MMOHTOHOM 1 KOPITyCOM pe3epByapa. BiH BUTOTOBIsSEThCS 3 O€H30-, Macyo-
1 MOPO30CTIHKOI JTBOCTOPOHHBOI T'yMOBaHOI Matepii 1 Mae GopMy MHeTi.
JloB)KHMHA KOXKHOI CEKIIii MeTJI1 3aTBOpa JOPIBHIOE JOBKHUHI CEKIil KyTOUKa
xopctkocTi (1o 6 M). Kinbie sxopcTkocTi 6 3amo0irae 3ropTaHHIO KHJIUMIB
1 € OCHOBOIO, Ha SIKIi MOHTYIOTBhCS YIIUTBHIOBAJIbHUIN 3aTBOP, MOTIIIABKH,
citka 1 kwinumu. [lonmnaBu 3 3a0e3medyroTh IJIABYYICTh MOHTOHA. BoHUM
BUTOTOBJIAIOTHCS 13 XIMIYHO CTIMKOrO [0 BYTJIEBOJHIB IUIMTKOBOTO
miHomiacty. CiTka 1 3a3eMJICHHS CIy»aTh ISl BIABOAY CTaTHYHOI
CJEKTPUKUA 3 TOBEepXHI HapTonpoAykTy. IIOHTOH 13 CHHTETUYHUX
MaTepialliB  MOXe OyTH 3acTOCOBaHMM Yy pesepByapax Hadrto0ba3,
nepekadyBajJbHUX  CTaHIA 1  HadTOmepepoOHMX  3aBOAIB  IIpHU
temnepatypax Hadronpoayktie g0 60 rpagyciB. Bin Moxke Oytu
3MOHTOBAaHMI SIK Yy CHOPYJKYBaHHUX, TaKk 1 B JIIOUMX pe3epByapax 3i
ITUTOBUM JaxoM. MOHTaX TOHTOHA MPOBOJIUTHCS BCEPEMHI pe3epByapa 3
MoIepeAHbO 310paHuX BY3JiB 0€3 3aCTOCYBaHHS JIOMOMIXKHUX MEXaHI3MiB.
Bci geram ¥ 310paHi By3/M IOHTOHA JIOCTAaBIISIIOTH y pe3epByap uepes
JIIOK-J1a3, a 1X KPIUICHHS 301HCHIOEThCS P13b00BUMH 3'efHaHHAMHU. OKpeMa
cekmist Baxuth A0 D50 kr. IIoHTOH MO’KHA BCTAaHOBUTH B IIIOYUX
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pe3epByapax 13 MOKPUTTAM 3 KPOKBSHUX (pepM 3a YMOBH 3aMiHHU 1CHYIOUO]
MTOKPIBJIl IITUTOBOIO ISl 30€pEKEHHSI KOPUCHOTO 00'eMy pesepByapa. Ilpu
orjiaii  OOCIHYyrOBYHOUMM  MEPCOHAJ  MOXKE  MEPEeMIIIATUCS [0
nepudepiiHOMY KIJIbIIO TMOIUIaBKiB. KOHCTpyKINisSi MOHTOHA J03BOJISE
MOHTYBaTH B pe3epByapl NpuiIaau Jisg BUMIPY PIBHS PIAMHU Ta BigOOpy
poo.

Jns  3amoOiraHHs ~ BHIIAPOBYBaHHIO  HAa(TONMPOAYKTIB  Ta
3aKJIMHIOBAHHIO TTOHTOHIB MDDK HMMH 1 CTIHKOIO pe3epByapa 3aIuIIaloTh
KUIBIICBUN 3a30p, SKUH T€PMETU3YIOTh 3a JOIMOMOTOI0 YIIIHLHIOBAIHHOTO
NPUCTPOIO. JI0 HBOTO CTABJIATHCS TaKi BUMOTH:

* BUCOKA MIIJIbHICTh MPUJISITAHHS 10 CTIHKH,

* CTIMKICTb JI0 CTUPAHHS;

* Mpale3JaTHICTh y IIMPOKOMY iHTepBaii Temmneparyp (Big -40 mo
+80 C);

 XIMiYHAa 1HEPTHICTh IO BIIHOIIEHHIO OO0 IMPOJAYKTY, IO
30epiraeThcs;

* POCTOTa MOHTAXY Ta €KCILIyaTalli.

Po3pi3HAIOTE 3aTBOPH KOPCTKOTO 1 M'SIKOrO THIIB. BigMiHHOMO
PHUCOIO JKOPCTKUX 3aTBOPIB (pric. 2.31)€ BUKOPHCTaHHS B X KOHCTPYKIIil
YepeBHUKA 3 TOHKOJIUCTOBOTO METaly, III0 KOB3a€ M0 BHYTPIIIHINA MOBEPXHI

pe3epByapa.

a 1 6 1
/5 8
6
2
7
4 6 3
2 y /
i‘,“ e o) o > ==
7 7 H
3 4 3
2 3 §
é

Puc. 2.31.KoHcTpyKIlii HAO1IbIIT TOMIMPEHUX KOPCTKUX 3aTBOPIB!
a —mrropuuii; 6 —PYPII-1 (1 —criHka pe3epByapa; 2 —MmeTajieBa
cmyra (6ammak); 3 —kopo0O moHToHa; 4 —OEH30CTikKa ra30HEeIPOHUKHA
cTpiuka (MeMmOpaHa); 5 —HanpsMHA; 6 —IIapPHIPHO-CTPHIKHEBA CHCTEMA,;
7 —npyXHHa; 8 —3aXMCHHMH IIUTOK BiJ aTMOC(HEPHUX onamiB (s
TUTABAIOYUX JIaxXiB)
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YepeBukH, 3’ €1HaH1 OJWH 3 OJTHUM, YTBOPIOIOTH CYIIUTBHE KIJIbIIE, SKE
MPUTUCKAETHCS JO KOPITYCYy pe3epByapa CUCTEMOIO BaKENIB 1 MPYXKHUH.
IlepeBaramu 3aTBOpPIB KOPCTKOTO THUMY € MIIHICTh, 3HOCOCTIMKICTB,
HaJIfHE  IIEHTPpYBaHHA  IUIaBAalO4YOro IOKPUTTS B  pe3epByapli,
Mpane31aTHICTh MPU HETaTUBHUX TemmepaTypax. OHaK MpU HEAKICHOMY
MOHTaX1 CTIHKM pe€3epByapa JlaHi 3aTBOPU HEJOCTATHHO NIIJIBHO
MPUJISATAIOTh 0 HEl, a IIe¢ MPU3BOAUTH 10 MIABHUIICHUX BTpaT HAPTH 1
HaQTOMPOAYKTIB  BiJ BUINAPOBYBaHHA. BITYM3HSIHMMH  3aTBOpaMu
XKOpCTKOro Tumy € mropuuii, PYPII-1 Ta 1xmii.

3arBopu M'skoro Tumy (puc. 2.32) ab0 IIJIKOM BHTOTOBJISFOTHCS 3
MPY>XKHOTO MaTepiany, ad0o BKIIOYAIOTh 000JIOHKY, 3alIOBHEHY OYyIb-SKUM
HAIlIOBHIOBAYEM.
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Puc. 2.32.KoHCTpyKIlisg HAO1IbII MTOIMTUPEHNUX M'SIKMX 3aTBOPIB:
a —nerneBuil; 6 — PYM-1;B — PYM-2 (1 —cTtinka pe3epByapa;
2 —THYYKHUH YIIUIBHIOBAIBHUM €JIEMEHT 3 O€IbTUHTA; 3 —KOpOO IMOHTOHA,;
4 — netani KpilJIeHHs;, D —MABICKA; 6 —eJaCTUYHHM TOPOJIOH; / —
000JIOHKA 3 MPOI'YMOBaHOT TKAHWHU; 8 —eJaCTUYHHM MTIHOMOIIyPETaH)

CyIUIBHONIPY)KHAMH € 3aTBOPH MeTJiIeBUil (3 OCIbTHHTY) 1 THITY
«SI3UK» (31 CIIIHEHOT'O PEaKTOo- 1 TepMoILIacTa), 000JIOHKOBY KOHCTPYKIIIIO
MaroTh M'ski 3arBopu THHiB PYM-1 (3anmoBHEHHU moposjoHoM), PYM-2
(3amoBHeHHMil miHOmomiyperaHoM) 1 iHmi. IX mepeBarol € Xopora
repMeTu3ailis 3a30piB, OOYMOBJICHHX HEJIOCKOHAIICTIO (POpMHU CTIHKH
pesepByapiB. OpHak M'sKI 3aTBOPH MOXYTb OyTH TMOIIKOKEHI 00
MMOBEPXHIO 3BAPHUX IIBIB, I'PaT 1 T. II.

2.1.4.Pe3epByapu 3 INIABAIOYUMM JIaXaMH

[li pe3epByapu HE MalOTh CTAlIOHAPHOTO MOKPUTTS, a POJb JaxXy B
HUX BUKOHYE JUCK 13 CTaJ€BUX JIKCTIB, MJIaBAIOYM Ha MOBEPXHI PiAUHU
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

(puc. 2.33). lng mIaBydocTi JUCKa IO HOr0 KOHTYPY PO3TAIllOBYETHCS
KUTBIIEBUH TIOHTOH, PO3IIICHUM paaiaiIbHUMH TEPErOopoJaKamMy  Ha
repMETUYHI BIJICIKH.

3a30p MIXK J1aXOM 1 CTIHKOIO ISl OLIBIIOT TEPMETUYHOCTI BUKOHYIOTh
3 NPOryMOBaHHX CTpidok (MeMmOpaH), IO MPUTHUCKAIOTHCA IO CTIHKH
BaXXIJTbHUMH TIPUCTPOSIMH.

JIist ornsiAy ¥ OUMIIEHHS IJIaBal0vyoro Jaxy rnepeadadyeHa creliaibHa
pyxoMa ApaOuHa, fKa OJHUM KIHIEM CIHPAEThCA HA BEPXHIO IUIOMIAIKY
pe3epByapa, a APYruM — PyXaeThCs TOPU3OHTAILHO (MIPU BEPTHUKATIHLHOMY
NIEPEMIIIICHH] JaxXy) M0 peiikax, yKIaJeHHX Ha IUIaBarodyuil gax. ['paHudHe
HIDKHE 11 TI0JIO’KeHHST Ha BUCOTI 1,8 M Bia qHUINA pe3epByapa HiKCyeTbCs
KpOHINTEHHAMHX 1 CTOosKkaMHU. Taka KOHCTPYKIlSI po3paxoBaHa Ha
BepTukagbHe HaBaHTaxeHHS SO000H, mpukiameHe B cepeauHl MPOJILOTY
IpabuHYU MpH 11 3HAXOHKEHH] B TOPU3OHTAIIBHOMY TIOJIOKEHHI, a 10 CTIHKH
pe3epByapa BOHA KPIUThCA depe3 onopHuii By30i. [Ipu boMy CXOIUHKH
il 3aJTMIIAI0THCS TOPU3OHTATLHUMU TIPU Oy Ab-IKOMY KYT1 HAXHITY.

1
/

Tt T 1T T T
L1 1L i 1| il

TS Y\

Puc. 2.33.Pe3epByap 3 ABOJACYHUM IUIaBaO4UUM JaxoMm: 1 —mepuna;
2, 3 —pyxoMi 1 HeEpyxoMi cxoju; 4 — MjaBarouuii Jax; S — 3aTBOP;
6 —omopHUil CTOSAK

JloiioBa Bojia, sika MOTpaIusie HAa JIax, CTIKA€ A0 LIEHTPY OCTaHHBOTO
y CrHeuiajJbHUM NPUSMOK 1 BIJIBOJAUTHCS IIAPHIPHOI TPYyOOIO Yepes3 Iiap
MPOAYKTY, IO 30€epiracThecs, B KaHai3aliiiny Mepexy napky. [naBarouuii
gax o0OJIalHAHO TIOBITPSHUM KJIAlIAHOM, MPU3HAYEHUM [JII BHUITYCKY
MOBITPsl MiJ 4Yac 3akadyyBaHHS HadTU B pe3epByap NpPU HIKHHBOMY
MOJOKEHHI Jaxy 10 MOro CIUIMBaHHS Ta NPOHUKHEHHS TMOBITPS T
MJIaBaluMil JaXx y HUKHBOMY HMOro TOJIOKEHHI MijJ 4ac BUIOPOKHEHHS

pe3epByapa.
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Henonikom pe3epByapiB 3 IUIaBalOYMM JaxOM € T€, IO BIH MOXE
3aKJIMHIOBATHUCS Yepe3 HEPIBHOMIPHOCTI CHITOBOTO MTOKPHBY.

Bigomi KOHCTpPYKIIIi MJIaBalOUMX JIaXiB MOXHA 3BECTH JI0 YOTHUPHOX
OCHOBHMX THmB (puc. 2.34). aucKoBa, OJHOIIAPOBA 3 KIJIbICBUM
KOpoOOM, OJHOIIapoBa 3 KUIBIEBUM 1 IEHTPaJIbHUM KOpoOamu,
nBolrapoBa. JIMCKOBI daxyd HaMMEHII METAJIOMICTKI, ajie 1 HaWMEHII
HaJIIiHI, OCKUIBPKHM TOsiBa Tedl B OyAb-sAKid iX 4YacTHHI MPU3BOIUTH O
3alIOBHEHHS 4YaIn Aaxy HadToro 1 Jaajal — A0 ii moTorieHHs. J(Bomraposi
ax¥, HaBIIAaK{, HAWOUIBII METAJIOMICTKI, ajie 1 HAaWOUIbII HamlMHI, 00
MyCTOTIJI1 KOPOOH, 110 3a0€3MeUyIOTh iX MJIaBy4iCTh, TEPMETUYHO 3aKPHUTI
3BEpXY 1 pO3AiICHI MEPErOpOaAKaMH Ha BiACIKH.

- r- qF =

Puc. 2.34.OcHOBHI THIN IUIABalOUYUX JaxIB. a — JUCKOBUH, O —
OJIHOIIIAPOBHH 3 KIJIBIIEBUM KOPOOOM; B — OJTHOIIAPOBUH 3 KIJBIIEBUM 1
IIEHTPAJIbHUM KOPOOOM; T — IBOIIAPOBUH

3aCTOCOBYIOThCS TaKOX IIJIaBalO4yl JlaXxd [OIUJIAaBKOBOTO  THITY.
KOHCTpYKTHBHO BOHM CXO1 3 MOIJIABKOBUMHU MOHTOHAMH, BiAPI3HAIOUYHCH
BiJl HUX JIMIIIE YXUJIOM TOKPIBIII JI0 MIEHTPY AUCKA 1 HAABHICTIO APCHAXXHOT
CUCTEMHU.

JuckoBuii gax Mae (OpMy METaleBOro MAHCKa 3 XapaKTepHUM
06BoA0M 110 TIepudepii, JKOPCTKUMH 3B'I3KaMU 1 IPEHAKHOIO CHCTEMOTIO.

OCHOBH1 HEJIOJIIKM JMCKOBOTO IUIABAIOUOIr0 Jaxy y BUTJISJI €KpaHYy-
HACTHITY.

e 0OME)XeHa IJIaBY4YiCTh — IIPH MOSB1 T€Ul TaKUH JaxX IIBUJIKO TOHE,

* HEBEJMKA OCTIHHICTh — MIiJl JI€I0 OMaJaiB 1 BITPOBUX HABAHTAXKECHB
7ax JIETKO OTPUMYE KPEH 1 TOHE.

VY 3B'3Ky 3 1M, TUCKOBI1 JaX¥ HE HAOYIM TMOIITUPEHHS.

IlnaBaroyl Jaxu 3aCTOCOBYIOTHCS B pe3epByapax 0e3 CTaiioHapHOTO
71axy B paiioHax 3 HOPMATUBHUM CHITOBMM HaBaHTakeHHsM no 1,5 klla 1
MOXKYTh OYTH OJHOJECYHOIO 1 IBOJACUYHOIO TUIIB (puc. 2.35).
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OnHoneuHl TIaBaroyl Jaxd CKIAQJalOThCs 3 JIMCTOBOI MeMOpaHu
(pysmoHOBaHOI a00 MOJMCTOBOI) 1 KUIBLIEBHX KOPOOIiB, pPO3TAIIOBAHHUX IIO
epuUMeTpy.

Jlist 3a0e3neyueHHs BiIBEACHHS 3JMBOBHUX BOJ MOBEPXHS JaXy Mae
yXWI A0 UEHTPY, J€ BCTAHOBIIOETHCS BOJOCIYCK THYYKOro a0o
IAPHIPHOTO THMIB 31 30IpHUM MPUCTPOEM 1 3BOPOTHUM KJIalaHOM. 3
OJHOTO OOKY, 3BOPOTHHM KJamaH J03BOJISE BIJIBOJAWTH 3JIMBOBI BOIU 3a
MEX1 pe3epByapa, a 3 IHIIOT0 — 3aro0irae MOTPAIUIIHHIO MPOAYKTY Ha
MOBEPXHIO J1axy. YXWI Jaxy JOCSATAEThCA TMPUBAHTAXKEHHAM HOTO
LIEHTPAJIbHOI YACTUHM.

~ OpHomeuHui MIaBYIOYUN Jax

Kinbnesi Crigka

e e el

kopoba -~ pesepsyapa
MeMmOpaHa

Cucrema BOIOCILYCKY ' Jumme pesepsyapa

JIByne4yHMi MJIaBYHOUUI Jax

Crinka
pesepByapa

Cucrema BOIOCITyCKY : \ JHuie pesepsyapa

Puc. 2.35./lucKoBI I1aBar0yl Jaxu pe3epByapiB

OpHozmeuHl TMJaBarO4i JaxXd PEKOMEHIYEThCA 3aCTOCOBYBATH IS
pe3epByapiB giameTpoMm He Oinbiie 50 M 1 B palioHax OyJIBHUIITBA, JI€
mBUAKICT BiTpy He mepeBuinye 100 km/roa. Ilpu Oinpimmx miamerpax i
IIBUJIKOCTI BITPY BHUHUKAIOTh 3HAYHI JWHAMIYHI HABaHTAKCHHS Ha
MeMOpaHy J1axy, K1 MOKYThb IMPU3BECTH 0 11 MOMIKOKESHHS.

JlBoacuH1 [UIaBar0yl Taxu BUTOTOBJISIIOTH 3a IBOMA
KOHCTPYKTUBHUMH BapiaHTaMU:

— TpaaulliiHMI Aax 13 30BHINIHIMHA palaIbHUMU 1 KiJIbLIEBUMU
BIICIKAMHU y LEHTpaJbHIA YacTUHI, (OPMYyBaHHS SKUX IMPOBOJIUTHCS Ha
MOHTaxi (puc. 2.36,a);
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

— yHiDiKOBaHUN Jax 13 paJlalbHUMH KOpOoOaMu 3aBOJCHKOTO
BUTOTOBJICHHS, 3aCTOCYBaHHS SIKMX CKOpOYy€ OOCAT MOHTaXHOTO
CKJIajianHs 1 3BaproBaHHs Ol HiX Ha 40% B mnopiBHSHHI 3
TpaauLiiHUM BapianToM (puc. 2.36,0).

[lepeBaramMu JBOJICUHUX TIABAIOYUX JAXIB €:

°  MJABMINEHA  JKOPCTKICTh, 10  3a0e3nedye  CHOPUUHSATTS
MaKCHMaJbHUX BITPOBHUX, CHITOBHUX 1 CEICMIYHMX HaBaHTaKEHb;

e 301bIIICHA TUIABYYICTh 3a PaxXyHOK PO3TAIlyBaHHS T€PMETHIHUX
BiJICIKIB IO BCiHi ILJIOIII pe3epByapa,

* BUKJIIOUCHHS TMOMAaJaHHs MPOAYKTY Ha BEPXHIO JEKYy Jaxy B pasi
MOPYIIEHHS TEePMETHYHOCTI  BOJOCIYCKY (3BOPOTHHI KJlalaH Ha
3a0ipHOMY ITPUCTPOT BOJAOCITYCKY BiJICyTHIH);

* HAsABHICTh AaBapIMHUX BOJOCIIYCKIB Ha TOBEPXHI Mdaxy, IO
BUKJIIOYAIOTh TIEPEBAHTAXKECHHS 1 3aTOIUICHHS JaxXy 3JMBOBUMH BOJaMU
MIPU BUXO/I1 3 JIaly OCHOBHOTO BOJIOCITYCKY;,

e 3MCHIICHHS HarpiBaHHA BEPXHIX IIapiB MPOAYKTY COHSYHOIO
pajiaIfi€ero 1 CKOPOUYCHHSI TUM CaMUM BTPAT Bij BUITApPOBYBAHHS.

30BHIIIHIH \ pesepByapa

Oopr . \ Banku BEPXHBOT
Tepmernani —
nepeOupaHHs SESRES

Kapru
HACTUITY

;{; “ '
S\sz'é ,,,,,,,,,,,, :‘ .

LT X
ggBiimHiﬁ k

—

Puc. 2.36.BapianTi KOHCTPYKTUBHOTO BUKOHAHHS JIBOJICUHHUX
IJIaBalOYUX JaxiB: a —310paHUil Ha MOHTaX1 3 OKPEMHUX JICTaJIeH;
0 —3 KOp0OiB 3aBOICEKOI'0 BUTOTOBJICHHS
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

2.1.5.Pe3epByapu 3 «<IUXaAI0YUMMI>» TaXaMHU

PesepByapu 3  «auxalouuMHu» JaxaMd —PU3HAYAIOTBCA  JJIs
3MEHIIICHHS BTpaT CBITIMX HAa(QTOMPOAYKTIB BiJ BHUIAPOBYBAHHS IIpHU
MaJIUX 1 BEJIUKUX «II0JIMXaX» IUISIXOM 3MIHU OOCSTY Ta30BOTO MPOCTOPY 1
3a TIPUHIMIOM il JOUIATBCA Ha JIBa THUOHW. 3 THYYKUM MeMOpaHHUM
(6e3MOMEHTHUM) JAXOM 1 MiAHOMHUM JaXOM.

Pezepsyapu 3 membpaunnum  Odaxom  — e BEPTUKAJIbHI
IAJIHAPUYHIMICTKOCTI, Y IIEHTPl SKUX BCTAHOBJIOETHCA CTOSK 3 TpyOu
maiametpoM 100 — 300 mMm (B 3a/ie’KHOCTI BiJ pO3MIipy pe3epByapa), II0
3aKIHYYEThCS 3BEPXY METAJICBUM 30HTHKOM 3 JIMCTOBOI cTam (puc. 2.37).
[IpocTip MiX 30HTHKOM ILEHTPAIHHOTO CTOSKA 1 KOPIYCOM TMEPEKPUTO
CTaJICBUM JIaXOM 13 JIMCTIB TOBIIMHOIO 2,5 — 4MM, III0 BUTHHO MPOBHCAE
11 BJIAcCHOIO Barow. Jlax mpalifoe Ha po3TAr 1 HE BIJUyBa€ BUTHHY, 3a
BUHATKOM 00JIacTi, IPHUJIETIION 10 IEHTPAIBHOTO CTOSKA 1 KpaioBOi 30HH,
OpWIErjoi 10 KOPIycy, TOMY BOHa Ha3UBAEThCI OE3MOMEHTHOIO.
IlenTpanbHuii CTOSK BHUKOHYEThCSI Ha 1,9 — 2 M BHIIE KOPIYCY
pe3epByapa, 3aBASKH YOMY YTBOPIOETHCS YXHUJ JJI CTOKY arMoc(epHHX
onaaiB. ¥ pe3epByapax 3 0€3MOMEHTHOIO MOKPIBJICI BUTpaTa MeTally Ha
10 — 15 % Hmx4ye B MOPIBHAHHI 3 THUIOBUMHU pe3epByapamu. BoHu
3aCTOCOBYIOThCSA  JUIsi  30epiraHHsS  CBITAWX  HAQTOMPOAYKTIB 3
HaMAIKOBUM THUCKOM 10 200MM Boa. cT. BUTOTOBISIOTBCA TaKOX
pe3epByapu 3 «IUXAIOUMM» JAaXOM 1 TEJIECKOHmiYHUM (KOB3HHM)
HEHTpaJIbHUM CTOSIKOM. HIDKHS YacTHHA CTOsIKa HE KPIMUThCS J0 JTHUIIA,
a BCTaBJISETHCA B HANpaBISIOUMM CTakaH, BUTOTOBJIEHUW 3 TpyOu
OiapIIOro aiamMerpa. TeaecKOmYHUNM HEe3aKpIIJIeHUH 3HM3Y CTOSIK Ja€
MOXJIUBICTB JIaXy BUIBHO MEPEMIMIATHCS B BEPTUKATHHOMY HAIPSIMKY.

[Ipu He3amoBHEHOMY pe3epByapi a00 BaKyyMmi cepeiHsi 4acTHHA
TaKoOTr0 J1axy MPOBHCAE 1 MOKOIThCSA HA KOJIOHAX, BCTAHOBJICHUX YCEpEInHI
pe3sepByapa. [Ipu 3amoBHEHHI pe3epByapa 1 MIJABUIIEHHI TUCKY HapH J1ax
MIJIHIMAETbCS, OO0CIT pe3epByapa 30UIbIIYETHCS; NPU  3MEHIICHHI
TeMIIepaTypH 1 MaJiiHHI TUCKY J1aX IIiJI J1€0 BJIACHOI Baru OIYCKA€ThCH 1
oOcsr pe3epByapa 3MEHUIYEThCS; TaKUM YHHOM, pe3epByapu 3
MeMOpaHHUMH TIPYKHUMHU <«IUXAlOUMMHU» JlaxaMH € pe3epByapaMu 3i
3MIHHUM 00'€MOM Ta30BOT0 MIPOCTOPY.

[Tpy>kHi THY4YKi «1uxaodi» (0e3MOMEHTHI) JaXH Jal0Th 3MIiHY 00CATY
pe3epByapa 3a paxyHOK CBOiX IepeMimeHb Ha 3 — 5 %, 4oro MiIKOM
JOCTaTHLO JUIi TIOBHOI JIKBijalii BTpaT BiJ «MalluX MOJUXIB»
HU3BKOKHUIUISTYUX PIJUH.
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Puc. 2.37.Pe3epByap 3 6e3MOMEHTHUM (MEMOpaHHUM) «TUXAFOTHUM>
JTAXOM:
a — cxema pesepByapa; 0 — KIJIbLEBUM KOpoOUaTHil KapKac;
B —METAJICBUI 30HTUK Ha OMOPHIiH KOJIOHI; I — TEJIECKOMIYHA Onopa mpu
MaKCHMaJIbHOMY HaJIMIpHOMY THCKY MapiB OEH3MHY B pe3epByapi Ta MpH
BIJICYTHOCT1 HaJJTUIITKOBOTO TUCKY

Y pesepByapax 3 MiIHOMHUM <«uxarouum» gaxom (puc. 2.38) —
razoMeTpax — Jax BHKOHAHO y BUIJISAI J3BOHY, IO TMEPEMIMIAETHCS Y
BEPTUKAJLHOMY HampsMKy. [Ipu miaBuUIIEHHI THUCKY B pe3epByapi BiH
M1THIMAETHCS, a MPU 3HIKEHHI — OITyCKaeThes. ['epmeTn3aliis IiIunHA MiXK
MosICOM JaXy 1 KOPITyCOM pe3epByapa JOCATAETHCS 3a JOIMOMOTOI0
T1paBIIYHOTO 3aMopy, KUK 3alIOBHIOETHCSI MacjoM, 110 He 3acTurae, adbo
aHTU(PPU3OM 1 3aXMUIIAETHCS CHCIIAIbBHUM KOXXYXOM BIJ TIOTAJaHHS
CTOPOHHIX MpeaMeTiB 1 aTMocepHux omaaiB. Koxyx y HUXKHIM yacTUHI
Ma€ KiUJIblle >KOPCTKOCTI, a NpaBUJIbHE TMOJOXKEHHS J1axy JOCSTa€eThCs
CHCIlialbHUMHU HanpsaMHUMHU. [l mosiermieHHs pyxy naaxy (13BOHY)
pesepByap 3a0e3leuyeThCsl MPOTUBAraM, IMPU I[HOMY Y HIDKHBOMY
MOJIOKEHHI BIH CHOUPAETHCS Ha KOJOHHW. ['a30BHil TPOCTIP KIIBKOX
pe3epBYapiB 3 «IUXAUYHUM» JIaXOM, MMPU3HAYECHUX JIJIs1 30€piraHHsl 0JJHOTO
BUy HapTONpPOAYKTIB (OCH3HMHY, MWU3EIILHOTO MaJluBa i T. 1.), 3'€IHYIOThH
MDK CO0O0I0 3 METOI0 KpaIloro BUKOPHUCTAHHS TapiB HaQTOMPOIYKTIB MpHU
pO30ODKHOCTI B IMX  pe3epByapax  3JIMBHO-HAJIIMBHUX  3aXOJiB
(BHpIBHIOBAHHSI THCKY). Pe3epByapu 3 «IUXar04urM JaXOM>» IMPOCKTYIOThCS
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Ha HajyumkoBud TUCK /0 — 100Mm. pT. cT. 1 Ha HUX OOOB’SI3KOBO
BCTAHOBJIIOIOTHCS 3am001KHI KJIallaHH, K1 PEryJIIOI0Th TUCK 1 BAKYYM.

Faypes ﬁ:w,l-'/L"“‘——-h_? 3 4
Puc. 2.38. PesepByap 3
) o e ea= :! {; e I MIAOMHHUM  «IUXAI0UUM»  JTaXOM
8 i — —rT (m3BoHOM): 1 — curHan CBIiTJIOBHIA;

. 2 — IUXAJIbHUUA KJIamaH, 3 — KJlamad
3amo0OLKHUN, 4 — MalgaHyuk Uil
z BaHTaXIB; S —BaXXUJIbHHUM CTa0LIi3aTOD);

s 6 — HacTun naxy; 7 — KPOHIINTEHH
—m\\ W cTabii3aropa, 8 —  OaJKoH;
T 9 — kpokBu;10 — npabuna; 11 —mosic
maxy, 12 — Kopmyc pesepByapa;

I

13 —  TipaBIiYHUN 3aTBOP;
14 — 3axucHuM KOXyX; 15 — Kinble
’ ’ KOPCTKOCTI

2.1.6.CdepoinanabHi pezepByapu

JInsi CTBOpPEHHSI 3HAYHUX THUCKIB 1 BaKyymy CTaJieBl IWIIHIPUYHI
pe3epByapu He IIAXOIATh, OCKIIBKH B pe3epByapax 3 BHYTPIIIHIM
OTIOPHHUM KUIbIIEM 1 BHYTPIIIHIMUA peOpaMH >KOPCTKOCTI BUHUKAIOTh 30HU
KOHIIEHTpallli BUCOKUX Hampyr. Jlis 3amo0iraHHss 1bOr0 HEJIONIKY
PO3p00IIeH] Kparieno/i0Hi, 6araToKymoiabHI Ta cepuyHi pesepByapu. Jo
chepoimalbHUX MOXHA TaKOX BIJHECTHM HaWOUIbIN OJM3bKI 3a
KOHCTPYKIIIE€I0 pe3epByapH 31 CHEepUUHOIO MOKPIBICIO 1 THUIIIEM.

BepTtukanpHi craneBl mWwIHAPUYHI pe3epByapu MicTKicTio 10 9000
M° 31 cepHUHOI MOKpIBIer i AHMIeM (HamiBcdepoian) BUTPUMYIOTH
ouremuit Trck (Mo 3000 — 500Gum Bog.cT. 1 Bakyym 10 150 MM Boa. cT),
HDK [MUITHAPUYHI 3 KOHIYHUMH JIaXaMH 1 TUIOCKUMH JTHUIIAMH, TIPU ITbOMY
iX OCHOBHa BIIMITHa OCOOJIUBICTh — OE3KPOKBAHMN ChEepUYHHM aax 1
cepuune nuume (puc. 2.39).10i pesepByapu MarOTb 3HUXKEHY BUTPATy
MeTtany Ha 1 MEMICTROCTE o (1 HETOMIKOM TaKUX KOHCTPYKIIiH € YCKIaJHEHHS
1 TOAOPOKYAHHSI MOHTaXy Ta (POpMyBaHHS YBITHYTOTO (DYHIaMEHTY.

Kpannenooioni  peszepgyapu  3aCTOCOBYIOTH Il 30epiraHHs
HaQTOMPOIYKTIB 3 BUCOKOIO MPYKHICTIO MapiB, IO JETKO BUMAPOBYIOTHCS,
KOJIU HEJIOLLJIBHO BUKOPUCTOBYBATH JIJISI 111€1 METH 3BUYAlHI BEPTUKAJIbHI

pe3epByapH, po3paxoBaHi Ha TUCK 2 Klla. O0ooHIII pe3epByapa HAJTAIOTh
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0o0pHC Kparuii piINHY, 10 BUIBHO JISKUTH HA TUIOMIWHI Ta 3HAXOAUTHCS 1T
JI€I0 CHJI TIOBEPXHEBOTO HATATY. 3aBOsKUW Takid ¢opmi pesepByapa
CTBOPIOIOTHCSI YMOBH, IIPU SIKUX yCl €IEMEHTH MMOBEPXHI KOPITYCY 1T JI1€L0
TUCKY PIAWHM PO3TATYIOTHCS MPHOJM3HO 3 OJHAKOBOK  CHIIOIO,
BIIUYBAIOYM OJIHI ¥ T1 cami HaNpyTH, 1110 3a0e3Ieuye MiHIMaJIbHy BUTpaATy
CTaJli Ha BUTOTOBJICHHS pe3epByapa. Y 3B'SI3Ky 3 TUM, 1110 Taki pe3epByapu
PO3paxOBYIOTh Ha BHYTPIIIHIN THCK y TazoBomy mpoctopi 0,04 — 0,2MI1a
1 Bakyym 5 klla, HapTOpOAYKTH, 110 JIETKO BUIIAPOBYIOTHCS, 30€pIraloTh
Maif>ke MOBHICTIO 0€3 BTpaT BiJ MaJIMX «IOJMXIB» 1 Mapu BUITYCKAIOTh B
aTMocepy, TOJIOBHMM YHMHOM, IIPH HAIOBHEHHI pe3epByapiB (mpu
BEJIUKHX <II0JIMXAaX»).

SEED

i (25‘.‘.':?

Puc. 2.39.BepTukanbauii IUIIHAPUIHHUN pe3epByap 13 chepuaHuM
TaXOM 1 JHUIIEM

3alie’KHO BiJI XapakTepy BUTOTOBJICHHS OOOJIOHKH ILIUX PE3epByapiB
PO3PI3HAIOTH JIBA OCHOBHUX THUIIM. KparuienoAiOH1 riaajki Ta 0araToTopoBi.
Jlo mepuiux Hajlexarh pe3epByapH 3 TJAJKUM KOPIYCOM, Kl HE MarOTh
3IaMiB  KpPHMBOi  MEpHUIIOHAIBHOTO  mepepidy. Takli  pesepByapu
CropykyrTh 00'emom 5000 — 6000v° 3 BHYTpPIIIHIM THUCKOM /5 Klla.
Pe3epByapu, KopIyc SIKMX YTBOPIOETHCS IMEPEPi3oM JCKUIBKOX 000JI0HOK
MOABIMHOT  KPWUBM3HM, 3  SKHX BOHM  YTBOPEHI, HAa3UBaIOTh
6araToKymoJdbHUMH 200 0araTOTOPOBUMH. 1X CIIOPYIKYIOTh 00'€MOM
5000 — 20 000M° Ha BHYTpimHIN THCK A0 0,37 MIla. KpamrenonioHi
pe3epByapu  OOJATHYIOTh KOMIUIGKTOM JUXaJIbHUX 1 3alO0O01KHHUX
KJIaMaH1B, IPUCTPOSMHU JJIsl 31TMBY — HAJIMBY HA(TONPOIYKTIB 1 BUAAICHHS
BIJICTOIO, IIpUJIaJaMU BUMIPY PIBHS, TEMIEpaTypH 1 TUCKY.

Ocecumempuyri chepoioanvhi  KpanienoOdioni — pezepeyapu
po3paxoBaHi Ha HajumikoBui Tuck Biag 0,4 mo 2,0 atm. 1 BakyyMm 10
500 MM Box. ctr. BoHu suisitoTh c000I0 pe3epByapu, MO MaloTh Yy
MOMEpPEYHOMY TMepepi3i GpopMy Kpamii 3 €KBaTOpiaibHOIO OIMOPOI 1
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CKJIaJIAfOTBCS 3 TOHKOCTIHHOI cdepoimaibHOi 00O0JIOHKM 1 AHUIIA 0e3
BHYTpIIIHbOTO Kapkaca (puc. 2.40) V mmx pesepByapax yci €JICMCHTH
KOHCTPYKIIII PO3TATHYTI 3 OJHAKOBOI CUJIOIO, TOMY Taki pe3epByapu
Ha3UBAIOTHCSI 0OOJIOHKOIO PIBHOTO OIOPY.

\

\{'g\_r‘. --‘.---.-.I-'.'.".'Z-i‘,-'.\'.-.-'.-'.-.'-.-,'.'_' I

Hya S

Puc. 2.40.0OcecumeTpuunuii kpamienoaioHuil pesepByap 3
€KBAaTOPIATBHOIO OMOPOIO

Ocecumempuuni  cghepoioanvni  bacamoxynoavhi  (bacamomoposi)
peszepeyapu  3acmocogyromes NN 30epiraHHs  BEJIMKUX  OOCHTIB
HaQTOMPOIYKTIB 3 HEBUCOKOIO MPYXKHICTIO MapiB Ha BeMUWKUX HadToOa3ax.
Mictkicts Takux pesepByapiB csarae Big 10 000 mo 25 000Mm°. Bomu
CKJIaJIAlOThCS 3 MOSCIB, MPUYOMY HIOKHI TP MOSICH JIEkKaTh Ha 3eMil. Y
IEHTpPl pe3epByapa BCTAHOBJEHA KOJIOHA, Ha SKy CIHUPAIOThCA
pO3TaIIoOBaH1 pajiaibHO (Pepmu, M0 € CKIATOBHUMHU KapKaca >KOPCTKOCTI
pe3epByapa. I{i depmu B ToOukax 34JICHYBaHHS KYIIOJIB IMiATPUMYIOTHCS
OIIOPHUMH CTOsIKamMu 3 TpyO (puc. 2.41).

F

Puc. 2.41.baratokynonpHuii (0araroTopoBuii) pe3epByap
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Y  Oynmp-aKid TOYIl KpamienoaiOHOTO pe3epByapa IIIOTh Y
MEpHUIIOHAIbHOMY 1 IIMPOTHOMY HANPSIMKY TUIBKH PO3TATYIOUl HAMpyTru
o/JHaKoBO1 BenuuuHu. OAHAK Yy MepeaeKBaTOpiadbHIM YacCTUHI HAJAMIPHO
HapOCTAOTh MEPUIIOHAIBHI Ta KIJIBIIEBI 3yCUJUIS BiJl TUCKY PiIUHH.

JIJist yCyHEHHSI 1IIbOTO HENOJIKY BHUKOPHUCTOBYETHCS CHUCTEMa KOJIOH
(20 omop) y 30HI eKkBaTOpa, PIBHOMIPHO PO3MOAUICHHX IIO KOJY, SKi
OTNUPAIOThCS Ha 3a/11300€TOHHE omopHe Kuibie. Kpamnenoaiona o6ooHKa
Ma€e TOBIIMHY BHUIIE €KBaTOpa 5, HIKYE — 6 MM, a ii reoMeTpis Mae Taky
dbopMy ENNTUYHUX MOSCIB, MO PaAlyCH KPUBU3HU 3MEHIIYIOTHCS BrOpYy
70 €KBaTopa 3 TaKUM PO3PaxyHKOM, 1100 MEpHIIOHAIbHI Ta KIJIbIIEBI
3yCWJIA TI0 BCI MOBEPXHI BiA TIAPOCTATUYHOTO HABAHTAKEHHSA 1
HaJIMIpHOTO THUCKY OyJid piBHI MiX co0oro. KpamienonioHi pesepByapu
€KOHOMIYH1, BUTpaTa METajay IpHU IHIINX PIBHUX yMOBax 3HAYHO MEHIIIE,
HDK Yy BEPTUKAJIbHUX MWIIHAPUYHUX, iX EKCIUTyaTallisl MpocTa, OJHAK
MOHTQXX TaKWUX pPe3epByapiB CKIaAHUNA 1 BUTpaTHUU. BoHU 3HAXOASATH
3aCTOCYBaHHS, TOJIOBHUM 4YHHOM, [Jii Ha(TOMPOIYKTIB 3 HHU3bKOIO
TEMIICPATYPOIO KHUIIIHHSA IPH TPUBAJIOMY iX 30epiraHHi (HE MEHIIE IBOX
MiCAIIB), 3a0e3Meuyloud TpH IbOMY CKOPOUYCHHS BTpaT BiJ <«Maux
noauxiB». Po3pobieno pesepByapu mictkicTio Big 500010 50 000M°.

VY nanuit yac, kpiM chepoigaabHUX KparsienoAiOHUX pe3epByapis,
BUKOPUCTOBYIOTHCSI KparulenoAiOHI  IWIHAPUYHI Ta TOPOKPAMENbHI.
VYcepeauni Takux OOOJOHOK € Kapkac, 10 3abe3neuye CTIMKICTh MpU
JaCTKOBOMY iX 3amoBHEeHHI (puc. 2. 42).

rsm i 550D }
| | meas o s 5 | 5934,58.3 |

Baapas -

== AR =

ey 3 j‘

Puc. 2.42.0cecuMeTpuyHUi Kparuieno iOHUi UITIHAPHIHHH (a) i
TOpOoKpanenbHuii (0) pesepByapu
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2.1.7.Pe3epByapu 3 ra30KOMII€eHCATOPAMH

JIist 3HIWKEHHS BTpaT HAaPTOMPOIYKTIB 3aCTOCOBYIOTHCS TaKOX
pe3epByapu 3 Ta30KOMIICHCATOPOM, M0 3a0e3MedYyrTh MOXKIUBICTh
PO3IIMPEHHS 1 CTHUCHEHHS Ta3iB B pe3epByapax 0€3 BHUIYCKYy iX B
atMochepy. ['azokomIieHcaTop SBJsSE COOOI0 METAJIEBY MICTKICTh ¥
BUTJISA/II KyTIOJa, MWIHAPa a0o cdepH, BCTAaHOBJIEHY Ha JAaxXy pe3epByapa i
yTBOPIOIOUY 3 HUM eamHe e (puc. 2.43).Ycepeauni ra3okoMIieHcaTopa
MOMIIIAETLCA €lacTU4YHa 00ooHKa (MeMOpaHa) 3 OeH30CTilikoro Ta
ra30HCIPOHUKHOrO0 MaTepiany ([MOMIXJIOpBIHIIY, MOMIaMIiAHUX ILTIBOK),
siKa HaJlae 00CAT Ta30BOMY MIPOCTODPY.

Puc. 2.43.Pe3epByapu 3 ra30KOMIIEHCATOPOM: a — HMTTHAPUIHUH,
0 —cxema KymoJjomnoaioHoro razokomMiiencaropa (1 —umiHapuaHui
ra30KoOMIIeHCaTOp 00'€eMOM 210Mm>; 2 —pe3epByap MICTKICTIO 1810m°;
3 —MaiiTaH4YuK J11 00CayrOByBaHHS; 4 —CX0au; 5 —KOPITYC;
6 —HanmiBcepuyHe MOKPUTTS; / —THyuKa MeMOpaHa; 8 —Tpoc;
9 —nokaxunk mojoxeHHss meMopanu; 10 —HadTompoayKT;
11 —ra3oBuii mpocTip)

[lpunuun aii ra3okoMmmeHcaTopa TMOJsra€ B TOMY, IO TIpH
30UIbIIIEHH]I OOCSTY Tra3iB y pe3epByapi Tra3 HAIAXOJUTh YCEPEIUHY
ra3oKOMIIEHCaTopa, IiJIHIMAIOYM THY4YKy MemOpany. I[loBiTps, 110
3HAXOJWThCA MK THYYKOIO OOOJIOHKOIO 1 Ta30KOMIIEHCATOPOM,
BUTICHSIETHCS HA30BHI, a mapu Ha(PTONPOIYKTY YTPUMYIOTHCS BCEpEIMHI
pe3epByapa. Ilpu 3MeHIIIeHH] 00cATY MapiB rHy4YKa 000J0HKA OIYCKA€ThCS
1 B MPOCTIp MK THYYKOK OOOJOHKOIO 1 CTIHKaMH Ta30KOMIIEHCATOpa
3aCMOKTY€ThCSI  30BHIIIHE TMOBITPSA. BUKOpUCTaHHA TaKWX  TUIIIB
MICTKOCTE€W J03BOJIIE MIATPUMYBATH HQJIMIIKOBUI THUCK HE OlIbIIe
30 MM Boj. cT. 0e3 BUIYyCKaHHS TapiB HaQTONMPOAYKTIB B aTMocdepy, a
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MaKCUMalbHUM 00csT Takux pesepByapiB — g0 4000 M> 6e3 «OOB'S3KH»
ra3oBOro MpocTopy.

Pezepsyapu 3 KynoivHUM 2a3201b0epom-peKynepamopom BKIOYAIOTh
BHYTPIIIHIO T€pPMETUYHY MeMOpaHy, 3'€JHaHy 3 BHYTpIIIHIM 00'€MOM
pe3epByapa, 1 30BHINIHIO TMOBITpoHamipHy 000g0HKY. KymnomnbHi
rasroyibiepu KpIIUIAThCS Oe3MocepelHh0 Ha TMOKPIBIIO pe3epByapa i
J03BOJISIIOTH TTPOBOJIUTH POOOTH 3 OCHAIICHHS PE3epByapHUX IMapKiB 0e3
BUKOPUCTaHHSA jAojgaTkoBux Iutoni (puc. 2.44). Ilig dac 31IuBYy
HaQTOMPOIYKTY 3 pe3epByapiB Mapu BYIJIEBOJHIB MOBEPTAIOTHCS B 00’ €M
MICTKOCTEH, 1110 BHUBUIBHSIIOTHCA, (POPMYIOUHM 3aMKHYTY CHCTEMY
"pe3epByap — rasrojpaep”, sKa BUKIIOYAae BUKUAU (eMiciio) B aTMocdepy
napiB HaTOMPOYKTIB.

Haitoinpim eekTuBHUM CcOCOOOM 3HIDKEHHS BTpPAT BiJl BEIUKHUX 1
MaJIuX TOJMXIB € 3aCTOCYBaHHS €JIaCTUYHUX Ta3rojibAepiB I 300py 1
pekynepaiii Jerkux ¢pakuiii napiB HapTH 1 HAPQTONPOIYKTIB, AKI
JI03BOJISIIOTh CKOPOTUTH BTpaTH OeH3uHy Ha 95 %.

EnactvuHi  rasrofpiepy  BUIBHOTO  PO3MIIIEHHS  T'e€PMETHUYHO
3'€IHYIOTbCS 3 Ta303pIBHSUILHOIO OOB'SI3KOI0  PE3€pPBYapHOr0 MapKy
HadTOo0a3M 1 HAKOMUYYIOTH MapW BYIVIEBOAHIB SK MiJ Yac 3allOBHECHHS
pesepByapiB  HadronpoaykTtoMm (“BenmMKi AuxaHHS'), TaK 1 IiJ dac
TEIJIOBOTO BUMapoByBaHHA (“Maii quxaHHs").

Cxema 00B'sI3kM HazeMHuUx pesepByapiB  PBC, o6naananux
ra3o3piBHSJIBHOIO CUCTEMOIO 3 PE3€pBYapaMU-Ta3TrOJIbIAEPaMu 1 CHCTEMOIO
yTuizamnii Jjerkux Qpakmii HadpTH 1 HaAQTONMPOAYKTIB IiJI Yac HAJIUBY
OCH30B031B, 3aJII3HUYHHUX IIUCTEPH 1 TAHKEPIB, HaUBeAeHAa Ha puc. 2.45.

4 5

1 PezepByap

2 Kpinenns

3 Membpana

4 30BHimIHSI 000JI0HKA
5 JlaTuuk piBHS

6 IloBaTpsiHMil pyKkaB
7 Knamnan

8 Bentumnsrop

(5]

- ~~o

N L '
=== |

Puc. 2.44 KoHcTpyKIiis KyHOJIBHOIO Ta3rojibjiepa-peKyneparopa
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Puc. 2.45.'a30Ba 00B's13Ka 3 M'IKUMHM ra3roJibjepamMu Ha HahTOOa31:
1 —pe3epByap PBC; 2 —cuctema KOHTPOIIIO PIBHS HAPTOMPOAYKTY;
3 —BUMIPIOBAJILHUH JTIOK; 4 —KJIalaH AUXaJIbHUN; 5 —BOTHEBUI
3ano001>KHUK; 6 —KJanaH 3ano0KHuil; / —TpyOOIpoBIJI ra30B01 00OB'A3KH;
8 —3amipHa apmatypa; 9 —enacTUIHUM pe3epByap-ra3roJibacp;

10 —xommpecop yTumizaiii mapiB HapTONpoaAyKTiB; 11 —TemI000MIHHUK;
12 —noBepHEHHS CKOHJICHCOBAHUX IapiB y pe3epByap; 13 —0ak
HAaKOMIMYEHHS KOHJIeHcaTy; 14 —TpyOonpoBOau NPOAYKTY;

15 —aBToHanuB; 16 —CTOSK AJIs1 HAJTUBY aBTOIMCTEPH; 17 —CTOSK JJIsI
HaJIMBY 3aJI3HUYHUX NUCTEPH; 18 —3ani3HUYHA 3JIMBHO-HAJIMBHA
ecrakana; 19 —nacocuuii arperat; 20 —pucTpiii HUKHBOTO 3JIUBY;
21 —3anmi3HUYHA UCTepHA; 22 —aBTONHMCTEpHA; 23 —HA)TOHAITMBHUM
npudan (mpce); 24 —taHKep

2.1.8.T'opu30HTAIbHI HWIIHAPUYHI pe3epByapu

Topuzoumaneni  yuninopuuni  pezepsyapu (yucmepnu) IIHPOKO
3aCTOCOBYIOThCSA Ha HaToOa3ax 1 MyHKTax 30epiraHHs HA(TOMPOIYKTIB
YHACJIIOK CBOEI TPAHCIOPTAOEIBHOCTI Ta, K IMPaBUIO, BUTOTOBIISIOTHCS
Ha MiAIpUEMCTBax-BUpOoOHUKax. (OJIHAK BOHU € HEEKOHOMIYHHMH B
MOPIBHSIHHI 3 BEPTUKAIBHUMH pe3epByapaMH, OCKUIBKM Maca MeTaly, II0
npunagae Ha 1 M° MicTKOCTI TOPU30HTAJIBLHOTO pe3epByapa oocsarom 50 M,
IepeBvIlye B 2,5 pa3a Macy MeTaly, 10 BUTpadaeTbcs Ha 1 M
BEpPTUKAIBHOTO pe3epByapa mictkoctio 100 M°. 3a KOHCTPYKIIEIO JTHUII
TOPU30HTANIbHI IUJIIHJPUYHI PEe3epBYapU MOAUISIIOTHCSA TAK: 3 MJIOCKUMU
(puc. 2.46, a), koniunumu (puc. 2.46, 0), chepuunumu (puc. 2.46, B)
JTHUINAMHM, a TAKOX NPIMOKYTHI (puc. 2.47).
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Puc. 2.46.1{uninapuyHi pe3epByapH 3 pi3HUMU TUTIAMH JTHHUIIL
a — INIOCKUMH; O — KOHIYHUMH, B — CPEPUIHUMH

Puc. 2.47 IlpsMOKyTHa MICTKICTb JJis1 HA)TOMPOIYKTIB
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HazeMHi pe3epByapu MOXKYTh BUTOTOBJISITUCS SIK CTAI[IOHAPHUMHU, TaK
i mepecyBHuMHE (puc. 2.48).J10 epecyBHUX TOPU30HTAIBHUX PE3epBYapiB,
[0 BUKOPHUCTOBYIOTHCS  JUIsl TPAHCIOPTYBaHHS 1 Jyisi 30epiraHHs
Ha(TONPOIYKTIB, MO’KHA BIJIHECTH TaKOX TaHKH-KOHTeHHepw. ["abapuTHi
po3MipH 1 KOHCTPYKIIiSi OOB'S3KM pe3epByapiB TaHK-KOHTEHHEPIB
BIJINIOBITAIOTh MOPCHKMM MIKHAPOJHUM KOHTEHHEpaM, IO JI03BOJISE
TPAHCIIOPTYBaTH X MOPCHKHM, 3aJi3HWYHHUM 1 aBTOMOOLIHLHUM
TpancmoptoM (puc. 2.49).

Puc. 2.48.IlepecyBHuii TOpH30HTATIBHUN WIIHAPUIHUN Pe3epByap
(Ha caHyaTax)

Puc. 2.49 .TaHK-OHTeﬁHep

2.1.9.3araunbseHi MeTajieBi pezepByapu

3arnuOieHHsIM pe3epBYyapiB JIOCATAETHCA 3MEHIICHHA BTpaT Bij
MajuX «IOJMXIB», OCKIJIBKH JO0OOB1 TeMIEpaTypu TPYHTY B KUJIbKa pa3iB
MEHIII€ KOJIMBaHb TEMIIEPATypH 30BHIINIHBOIO MOBITPs. 31 301IbLICHHSIM
3arauOJICHHST aMIUTITy/1a KOJMBaHb HOCUThH 3aTyXalOuuid XapakTep, a Mmpu
3arnuOnenHi Oubmr 0,5 M pesepByapu He MiANAIOTHCA II0JI000BUM
«ManuM auxaHHam». Ha Taki pe3epByapu BIUIMBA€ TIIbKU piuHa 3MiHA
TEMIIepaTypH TPYHTY.

72



2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

Opnak Taki pe3epByapd MaroTh psii HEAOJIKIB: KOPO3is BiA
IPYHTOBUX BOJI; HaBaHTaXEHHS BIJ TUCKY TPYHTY; HEMOXIIUBICTh
30BHIIIHBOTO OTJISITY; MOXKJIMBE CIUIMBaHHS pPe3epByapa Bif il [PYHTOBUX
1 ITAaBOJIKOBUX BOJI.

MicTkocTi 3armubIII0I0TECSA B TPYHT a00 OOCHMIAIOTHCA TPYHTOM, MPU
bOMY HaWBUIIUMWA piBEHb PIIUH, SKI 30€piraloTbCi B MiA36MHOMY
pe3epByapi, 3HaxoAuThes Ounpin HiIX Ha 0,2 MeTpa HWKYE MiHIMAJILHOI
MJIaHyBaJbHO1 MO3HAYKU MalJaHYMKa, MPUJIETJIOro 10 pe3epByapa.

Jlo 3arnuOneHux BepTUKATBHUX HAJICKATh Pe3epByapH: Ka3eMaTHOTO
TUITY; 3 30BHINIHBOI OETOHHOI OO0OJOHKOW, 3 MIIHAPHUIHOIO
000JIOHKOTO, TTOCHUJICHOIO BIJTHOCHO MPOCTOPOBOI CTIHKOCTI.

PesepByapu kazemMaTHOro THMY € BEPTUKAIbHUMH MWTIHAPUYHUMHU
CTaJICBUMHU, 110 BCTAaHOBJICHI HIKYE PIBHS 3€MJI1, SIK MPaBUIIO, HA MIIaHy
MOAYIIKY, MPH IIbOMY CTIHKM Ka3eMaTy BHKOHaHI 3 OETOHYy, OETOHITIB,
Heriam abo Kam'siHO1 KJIAJKU 1 PO3TalllOBYIOThCS Ha Takid BiACTaHi BiJ
CTIHKM pe3epByapa, 00 MDK HUMH YyTBOpIoBaBcs mpoxia. Cxema
HaITB3arJIMOJICHOTO pe3epByapa 13 30BHINIHIM OETOHYBaHHSM HaBEJACHO Ha
puc. 2.50.

kYRR D R . N SORNFEY SN AR TN S S L
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Puc. 2.50.Kazematnuii pesepByap: 1 —minTu nepekpuTTs;
2 —pe3epByap; 3 —CTiHKA Ka3zeMary; 4 —CBITJIOBUH JIIOK; O —
JIOKKEpYBaHHs, 6 —BEeHTUJIALIiHA TpyOa; / —IilaHa IiACUIIKa

KoHcTpyKinito cTajieBoro pesepByapa 3 MOCHICHOI ITUITHAPHUIHOO
000JIOHKOIO 1 30BHINIHHOK OOCHUIIKOIO HaBeIeHO Ha puc. 2.51.

['opu3oHTanbHI  MWIHAPUYHI  pe3epByapd  TaKOXK  MOXKYTh
po3TamIoByBaTucs i1 3emiieto (miazemHi) (puc. 2.52).

[lim3eMHUMH BBaXXalOThCS PE3EPByapH, y SKWX HAWUBHINHNN PIBEHb
PIIMHKA HIKYE HUKHBOI IUIAaHYBAJIBHOI MMO3HAYKH MPHIIETIIOI TEPUTOPIi HE
MeHimie Hixk Ha 0,2 M. Tepuropiero, NPUIETIION 0 pe3epByapy,
BBAKAETHCS TIJIO0IIIA, SIKa 3HAXOIUTHCS B MEKax 6 M BiJ CTIHKH pe3epByapa.
Jlo mia3eMHUX TakKOX MPHUPIBHIOIOTh HAa3eMHUN pe3epByap y pasi, SIKIIO
NOCYIMHA Ma€ IMUPUHY He MeHIne 6 M (BiJ CTIHKH pe3epByapa 10 OpOBKH
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oOcumaHHs) Ta 0OKJIaJaHHsg IpyHTOM He MeHine 0,2 M Haja piBHEM piIUHU
B pe3epByapi.

[Toxwun [Toxwun - oy
_— — o o JlpoOuHa jtst i gifiMaHHs
o NN /Ha nax pesepsyapa
:/ 5
A ‘TpanynsoBanuit

~ TpanynboBanuit Pesepayap 3aCHITAHUH

3aCHIIaHUN ‘MaTepiai .1 Tynens s | -

0 marepian | locTyTy 10 |

A . pesepByapa | -

e s e

wes Rl

Puc. 2.51.BeptukansHuil CTaieBUM MUIIHAPUYHUNA pe3epByap s
aBlaI[iiHOrO MaJIMBa 3 TPYHTOBUM HACUIIOM

N : X 3 £

Puc. 2.52.Ilig3emHi ropmbHTanLHi

HUJIHIPUYHI TPSIMOKYTHI
pe3epByapu 10 3aCUIIaHHS TPYHTY B KOTJIOBaH

Ycepeauni 3arnubiieHUX pe3epByapiB i OXOPOHHU iX (hopMmMu mpH
TUCKY TPYHTY Ha CTIHKHM BCTaHOBIIIOIOThCS pedpa xopcTkocTi (puc. 2.53).

Puc.2.53.I'opu3oHTaIbHAN TUIIHAPUYHAN pe3epByap 3
BHYTPIIIHIMU peOpaMu )KOPCTKOCTI
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2.1.10.IlincraBu i pyHaaMmeHTH MeTajieBUX pe3epByapiB

[linctaBaMu Ha3eMHUX peE3€pByapiB, 10 COPUNAMAIOTH THUCK
pe3epByapa 1 HaQTONPOAYKTY, 3aJIUTOTO B HHOTO, € HACUITHI MOMYIIKH 3
MICKy, a GyHIaMEHTaMu Ha3WBAIOTh HeCydl OyJiBeIbHI KOHCTPYKIIii, 110
nepeaaloTh HAaBaHTAKESHHsI B1J] pe3epByapa Ha TPYHT.

Ak dyHmameHT pesepByapa MoOXKe OyTH BHKOpPHCTaHa TPYyHTOBA
MOAYIIKA 1 3a/1i300€TOHHUM KiJlblieM mija cTiHkoio (puc. 2.54) abo 6e3
HBOTO.

Puc. 2.54.Cxema BnamTyBaHHsI OCHOBH IIiJ] pe3epByap:
1 —HacuIHUH yIIiIbHeHHH TPyHT (a0 1m1ebiHp); 2 —IilaHa MoIyIKa 3
YXWJIOM BIJl HEHTPY; 3 —T1ApOi301t010uuii map; 4 —3aniz00€TOHHE KiIblIe

CnopymxeHHsT  pe3epByapiB  JO3BOJSETRCA  Ha  CKEJIbHHX,
HaIiBCKEIbHUX, BEJINKOYJIAMKOBHUX, MIIIaHUX, TJIMHUCTUX 1
MaKpOIIOPUCTUX TpyHTax. Pe3epByapm Ha MakKpONOPUCTUX  TI'PYHTaX
MOYKHa CIIOPY/PKYBATH TIIBKH 3a CHEIIAIbHUMU MPOEKTAMH, IO MICTSTh
BKa3iBKM IIOAO 3a0e3IleueHHs CTIMKOCTI pe3epByapiB (Ha IiISHKAX 31
CIa0KMMH TPYHTaMH, SKi MalOTh HECY4y 3JaTHICTh MEHIe 2 Kr/cM?, mpu
TOBIIMHI CJIa0KOro IPYHTY Oijbllie 6 cM HEOOXIAHO YIIIJIBHIOBATH IPYHT).
PesepByapu Mmictkictro 300 M° i MeHIIE MOXHA CIOPYIKYBaTH Ha
YOPHO3EMHUX 1 MIJ30JUCTUX TpyHTax. ns TpyHTOBOro mijCUIIaHHS
MiJCTaBH, 32 BUHATKOM TaKHX, IO CHOPY/KYIOTbCS HA MAaKpPOTOPUCTUX
IpYHTaX, JOMYCKAEThCSA 3aCTOCYBAHHS I1IE€OCHEBUX, I'PAaBIMHUX 1 MIIAHUX
IPYHTIB. 3 TJIMHUCTUX I'PYHTIB MIJICUTIAHHS MOXE CIOPYJI)KYBATUCS TIJIbKU
B TOMY BHITQJIKY, SIKIIIO iX BOJIOTICTh HA MOMEHT YKJIaJIaHHS HE MEPEBUIILYE
15 %,a nus cynimaHux i cyrauHHuX TpyHTIB — 20 %.YkinaganHsa rpyHTy
MIPY BJIAIITYBAaHHI TPYHTOBOTO MiJACUIIAHHS 1 MIMIAHOI MOAYIIKH TOBUHHO
3MIMCHIOBATHCS TOPU3OHTAJBHUMU IapaMu ToBmuHOIWO 15 — 20cMm 3
pETEeNbHUM TONIAPOBUM YIIUIBHEHHAM, MOAYJb Jedopmallii KOMXKHOTO
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mrapy He Hiwkde 15MIla. CrioyaTky BUAANIAIOTH POCIWHHUEN 1map (Ha
rinouny g0 300 mMm). OTpuManmii 3arHOICHUN MalJaHYUK 3aCUIIAIOTh
YUCTUM TPYHTOM a00 MIeOCHEeM 1 YIIUIbHIOIOTh KaTKaMu JI0 MOBEPXHI
semii. IloBepx 1pbOro mapy ykKiIagaloTh 1 YHIUIBHIOIOTH TOAYIIKY 3
guctoro micky. [loaymky po6nsts BucoToro g0 500 MM 3 yxujaom Bif
nentpy ao kpais 1,7 — 2,3 % diametp noaymxku (D,,,) Ha 1,5 — 2,0m
Olnplle JiaMeTpa JTHMINA (Dm{) pesepByapa. | ropu3oHTalbHAa YacTHHA
MOAYIIKH, 1 YKOCH TMOBMHHI OyTHM 3aXuilleHI OETOHHHUM BiJMOILIECHHIM
TOBIIMHOKO 60 — 80MmMm.

[ToBepx HAacCUIHOT MOAYIIKM BJIAIITOBYETHCSA T1IPOI30JIIOI0UMM IIap,
mo oOepirae MeTaja MHHUINA BIA KOpO3ili MiJ Mi€l0 TPYHTOBUX BOJ 1
KoHJieHcary. [Ipu cropy/pkeHH1 pe3epByapa Ha MaKpOIMOPHUCTHUX TPYHTaX
TIPOI30IIOI0YNI AP OXOPOHSE iX BIJ 3BOJIOKEHHS B pa3l BUTOKY
HaTONPOAYKTY uepe3 JAHMINE pe3epByapa. Jius mnpuroryBaHHs
T1POI30JSALINHOTO IIapy 3aCTOCOBYETHCS CYIIIIAHUN TPYHT 3 BOJIOTICTIO
10 3 %1 TakuM TPaHyJIOMETPUYHUM CKJIAI0M: TicoK po3mipom 0,1 — 2mm
— 60 — 85%,mimadi nuiayBaTi 1 TVIMHUCTI YaCTHHKH PO3MIPOM MEHIIIE
0,1 MM — 40 — 15 %Y mnicky n0mycKaeThCsl BMICT TpaBito po3mipom 2 — 20
MM (He Outbme 25 % Big oOcsary BChoro TpyHTY). CymiliaHwii TPYHT
PETCIIBHO TIEPEMIIIYEThCA 3 B'A3KOI0 PEUYOBHHOIO (PIAKHUM OiTyMOM,
KaM'STHOBYT1JIbHUM JIOT'TEM, TYAPOHOM, Ma3yTOM), BMICT KHCIIOT i BiTBHOT
CIpKM B Takiil pe4OBHHI HE JOIMYCKAEThCA. Y 3arajibHOMy oOcCsi31 Cymilni
B's13k01 pedoBruHU Mae mictutuca 8 — 10 %.ToBumHa riapoi30sIIiHHOTO
mapy noBuHHa ckiagatu 100mMm, a mpu MakpomopucTuxX TPyHTaxX —
200mM 1 Oimpmie  (3aJIeKHO BiJ Kareropii MPOCAaJHOIO TIPYHTY).
['apoizonrorounii  map TOBHMHEH TMOKPUTH BCHO TMOBEPXHIO HACHITHOI
MOAYIIKH, & MPU CIIOPY/KEHHI HA MAaKPOTIOPUCTHUX TPYHTAX — 1 TOBEPXHIO
YKOCIB MOJYIIKUA 3 BUXOJOM [0 BCbOMY MEPUMETPY MiACTaBU pe3epByapa
cmyroro mupuHoo 0,5 M. BinBeneHHs moBepXHEBUX BOJ Bl pe3epByapiB
3a0e3MeuyeThCsl TUTAaHYBAaHHSAM 1 YJAIITYBaHHSM BIIBITHUX 1 HaripHHUX
KaHaB.

[Ipy OyaiBHUIITBI pe3epByapiB Ha MAaKpOMOPUCTUX TPYHTax 1
TNIMHUCTUX HEAPCHAKHUX TPYHTax IUIAHYBaHHS MalJIaHYMKa I OJHY
MO3HAUKy 3a00poHs€ThCS. Y LHUX BUMAAKaX BIIBEACHHS BOAU 3
oOBaJlyBaHHS IOBMHHO IIPOBOJIMTHCS B MIPOMUCIIOBY KaHamizamito. Jlis
pe3epByapiB MictkicTio 700 M° i Gimbure OepMH Ta YKOCH IIiJICTaBH
MOBHHHI MOCTUTHCSI KaMEHEM [0 BHUKOHAHHS MOHTa)KHO-3BaprOBaIbHUX
poOIT 1 BUIIpoOyBaHHS pe3epByapiB. Pe3epByapu, po3TaliioBaHi Ha cXHiax,
HEOOXIJTHO 3axXUIATH BiJ CTOKY MOBEPXHEBHX BOJI HAripHOK KaHAaBOIO.
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[Ipr Benaukili KPYTOCTI CXWIy, a TaKoXX MpH OJM3BKOMY [0 YKOCY
po3TallyBaHHI pe3epByapa HOro KOpIyc MOBUHEH OYTH 3aXWILEHUM Bij
MOXJIMBUX 3CYBIB 1 TaaiHHA OKpeMux kameHiB. [lpu 30epiranHi B
pe3epByapi  €THJIOBAaHOTO OCH3MHY YKOCH TijCTaBH (SKIOIO HEMae
OETOHHOTO KiJIbLIS) IIOBUHHI OYTH MOKPHUTI 30ipHUMH OCTOHHUMH IIUTAMU
a60 MOHOJITHOIO GETOHHOI IIHTO. st pesepByapis 06'emom 10000m°
1 O1TBIIIE IO TIEPUMETPY BJIAIITOBYIOTH y MIIIAHIN MOTYIII 3a71300€TOHHE
Kiiblie (a00 MaJbOBHMH POCTBEPK NpHU CIAO0KUX TpyHTaXx). DyHIaMEHTHE
3a11300€TOHHE Kijblle MOBUHHE Matu mupuHy He MeHme 1000 mMm 1
ToBmuHy He MeHme 300 mMMm. ApMmyBaHHS KUIBII TMPOBOJWTHCA 3
ypaxyBaHHSIM JaHUX PO3paxyHKy 3a aedopmariismu 1 mimHicTO. [licas
3aBeplICHHs OyAIBHUIITBA pe3epByapa 1 HOro BUIPOOYBaHHS BOJOIO
MOTPIOHO TPOBECTH IMOBTOPHE HIBEIIOBAHHSA MO NEPUMETPY pe3epByapa.
Skimo HepiBHOMIPHE OCIJaHHS BHUKIMKAJIO HEMPHUITYCTUMI MPOCITaHHS
OCHOBH, MICJIS CIYCKYy BOAM 3 pe3epByapa IMOBUHHE OyTH TPOBEICHE
Mmia0UBKAa TIACTaBH TPYHTOM, 3aCTOCOBYBAaHUM ISl T1APOI30JIAIIHMHOTO
mapy.

Bumoru no miacraB i (yHAaMEHTIB Ta MOPSAOK iX CIOPYKESHHS
HaBEJIEH] B 1HIINUX JUCIUATUIIHAX.

2.2.HeMeTaJeBi pe3epByapu
2.2.1.3araabHi BizomocTi

Jlo HeMmeTaeBUX HaJeXaTh pe3epByapH pi3HUX (GOPM 1 KOHCTPYKIIIH,
BUKOHAHI 3 PI3HUX MaTeplaliB. 3a1i300€TOHHI, OCTOHHI, IETJIsSHI, KaM'sHi,
13 CHHTeTHYHUX MaTepialiB (JIaCTUKIB), THYYKi OOOJIOHKM Ha TKAaHUHHIN
OCHOBI Ta 3 HETKAaHHWX MaTepialiB), MICTKOCTI IPHPOJHOIO XapakTepy.
HemeraneBi pesepByapu  CHOPYIKYIOTbCS — 3aryIMOJICHUMHU,  TOOTO
MiJ36MHUMU 1 HaIIBOIA36MHUMH, 1 piJllle — Ha3eMHUMH. BOHU OLIbII
JOBTOBIYHI HI’K METajeBl, OCKUIbKM B MEHIIIM Mipi CXWJIbHI 10 KOpo3ii, a
Oy1yIOThCSI HEMETAJIEB1 pE€3EpPBYyapu MOHOJIITHUMHU 1 301pHUMH.

Marepianu, 1m0 3aCTOCOBYIOThCSI JJisi OYJIIBHUIITBA, MOBUHHI OyTHU
MIITHUMH 1 HEOPOHUKHUMHU I HadTH, 11 mpoaykTiB 1 Boau. Kpim Toro,
BOHM TOBHMHHI OyTH MOpo3ocTiikuMmu. Ha ¢opmy 1 po3Mmipu pesepByapa
BIUIMBAIOTh TakKl IIOKa3HUKHU. BEJIWYMHA 3arjdOJICeHHS HIKYE PIBHS
IPYHTOBHUX BOJI; BUJI OYy/IIBEILHOTO MaTepialy, €KOHOMIYHI MipKyBaHHs. B
[IJIOMYy HEMETaJeBl pe3epByapd MOXKYTb OyTH Kpyrji, OPsSIMOKYTHI,
chepuyHi, 3 TOXUIUMHU CTIHAMMU 1 T. ]I.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

[cTopruyHO mepiuMu 3'IBHIIMCS pe3epByapH sl HaQTOMPOAYKTIB 3
KaM'SsHUMHA a00 METJISHUMM CTIHaMH, II3HINIE KaM'sSHY KIaiKy I[ovaliu
MOCUJIIOBAaTH  OETOHOM, JHHUINA 1 TEPEeKPUTTS, 3a3BUYall, TaKOXK
BUKOHYIOTbC OeToHHMMH (puc. 2.55).

paspes I
1600 -

Y /Ao_i/// e ——

Puc. 2.55.Kam'ssauit pezepByap, MOCHWICHUH 3a11300€TOHHUMUA
KUTBISIMU (3aJ11300€TOHHI KiJIbL 3aIITpUX0BaHi): 1 —3aimi300eTOHHE
THUIIE; 2 —KaM'sHUH (IETJITHAN) KOPIyC, TOCHICHUH 3113006 TOHHUMU
KimbIsMH; 3, 4 —3am1300€TOHHI IEPEKPUTTS; S —KaM sTH1 KOJIOHH,

8 —InpuitMaIbHO-PO3/1aBaIbHUN NaTPyOoK; 9 —TpyOa 11 Opyy

3acTocoByBaTH O€TOHHI, 3aJliI300€TOHHI Ta KaM'siHI pe3epByapu 0e3
MOKPUTTA HE MOXHA, OCKUIBKM III Marepiaju MNpPOMyCKalTh HaAPTy 1
HAQTONPOAYKTH. 3 TOKPHUTTIM 13 TIIEMEHTYy 1 TicKy (TOpKpeTHa
IITYKaTypKa) JOIyCKaeThCs 30epiraHHS Ma3yTy, TYJIPOHiB, OIiTyMiB i
BimOeH3uHeHux Hadt. Jlna 30epiranHs CcBITIMX HAPTOMPOIYKTIB
BUKOPUCTOBYIOTHCS IOKPUTTS, 1[0 MAalOTh JI00pYy OEH30- 1 BOJOCTIMKICTH:
3 BIHUJIOBUX CMOJI, TYMOBHX JIaKiB, CHHTeTHYHOI rymu (OyTamieHOBUU
Kay4yK), IJJaCTMACOBI, IOJIETUICHOBI, (TOPOIIACTOBI Ta METAJICBI.

2.2.2.3a71i300eTOHHI pe3epByapu

3a11300€TOHHI pe3epByapu 3a BUAOM Ha(TONPOAYKTY, IO Y HHUX
30epiraeTbCs, MiAPO3AUIAIOTLECS Ha pe3epByapH i Ma3yTy, HadTH, Macel
1 cBiTIINX HaTOMPOAYKTIB. OCKUIBKK HaTa 1 Ma3yT NPAKTUYHO HE MAIOTh
XIMIYHOTO BIUIMBY Ha O€TOH 1 MamTh 3AaTHICTh TaMIIOHYBaTH
IpIOHOMOPUCTI MaTepiaiu 3a PaxyHOK CBOIX BaXKUX (pakiiii 1 cMod,
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

3MEHITYIOYM  3r0J0M  iX  MPOHMKHICTh, TMpuU  30epiraHHi  IHUX
HaQTOMPOAYKTIB y  3ali300€TOHHUX  pe3epByapax HE IMOTpiOeH
CHeliaJibHUM 3aXHUCT CTIHOK, JHHUINA 1 TOKPUTTA pe3epByapa. llpu
30epiraHHl MAaCTUJIBHHX Macell, IMo0 YHHKHYTH iX 3a0pyaHEeHHS,
BHYTpIIIHI TIOBEPXHI PE3EpPBYapIB 3aXMINAIOTh PIZHUMHU TMOKPUTTAMH 1
oOnuiyBaHHsIMU. Te came MOXHa CKazaTu 1 PO pe3epByapH i CBITIUX
HaQTOMPOAYKTIB, SKi, MalOUM HE3HAYHY B'S3KICTb, JIETKO (PIIBTPYIOTHCS
yepe3 O0etoH. KpiM TOro, MOKpPUTTS B JaHOMY BHUIIQJIKy MOBUHHO MaTH
HiBUIICHY TEPMETHYHICTh (Ia30HCTPOHUKHICTh) 3 METOI0 3MCHIIUTH
BTpaTH BiJl BUIIAPOBYBaHHS.

[lepeBaru Takux pe3epByapiB MOPIBHSIHO 3 METAJICBUMHM MOJSATAIOTh
TaKl:

 TepmiH ciyx0u 40 — 60poxkis,

* HU3bKa BUTpaTa METaIy,

* MOXKJIMBICTh 30€pIraHHs CIpYUCTUX HAPTOMPOAYKTIB,

* HU3BKUU TEMJI000MIH 3 HABKOJMIIHIM CEPEAOBHUIIEM, I1€ 1CTOTHO
CKOpOYYy€ BTpaTH TEIUIa MPH 30epiraHHl BUCOKOB’ A3KUX HA(TOMPOIYKTIB,
110 MiirpiBatOThCH;

* CKOPOYEHHS BTPAT JIETKUX HaQTOMPOMYKTIB BiJl BUIIAPOBYBAHHS;

* MEHIIIWI BILJIUB COHAYHOTI'O BUIIPOMIHIOBaHHS;

* [TiIBUIIEHA MTOKEXKHA Oe3IeKa.

BryTpinHs noBepxHs pe3epByapiB MOXKe OyTH MOKPUTA TOPKPETHOIO
IMTYKaTYpKOIO JiJIg 30epiraHHs 3aJIMIIKOBHX HA(TOMPOIYKTIB, a TaKOXK
METajJeBUM PpO30IpHUM  OOJIMIOBaHHSAM JJi1 30epiraHHs  CBITJIHX
HaTOMPOAYKTIB 1 MacTuI. JIHUIIA pe3epByapiB poOJIATh MOHOITHUMH 13
3am300eTrony ToBiMHOKW 100 — 200MM, ctinku Big 8 mm. Po3paxoBani
Takl pe3epByapu Ha HAIMIIKOBUM TUCK mMapiB HaPTOMPOIYKTIB 0
25MM. pT. CT.

PesepByapu 1poro Ttumy 3a (GOpMOIO B IUIaHI CHOPYIXKYIOTh
npsAMOKYTHUMH (puc. 2.56), kpyriimMmu (BepTUKaJIbHI Ta TOPH30HTAIBHI
mutiHapuyHi) (puc. 2.57)i chepuaHrMH.

Jlns pe3epByapiB OJHAKOBOTO OOCSTY ILIOIIA MOBEPXHI M BHUTpaTa
MartepiaiiB y Kpyrjiux pe3epByapax MEHIA, HiK B MPSIMOKYTHHUX; BUTpaTa
MeTaly B pe3epByapax MNpsAMOKyTHOI ¢opmu B cepennbomy Ha 10 %
OinbIIe, HK B HWIHAPpUYHUX. [{MmiHApUYHI pe3epByapu 3pyUHIIIl s
MOMNEPETHBOTO HAMpPYKEHHS apMaTrypu CTIHOK, HabaraTo CTiMkil 10
TEMIEpaTypHUX BIUIMBIB 1 MalOTh OUIBINY, HIK B MPAMOKYTHHUX
pe3epByapax, reOMETPUYHY BUCOTY.
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2. PE3EPBYAPU JIVIA 3BEPII'AHHA HA®THU [ HAPTOIIPOAYKTIB

2) Bapianr3  BapianT 3 6
pedpuctuM  6e3007109HIM
IOKPUTTSAM  IOKPUTTSIM
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Puc. 2.56.1IpsMoKyTHUI MOHOJIITHUHN pe3epByap: a — IJIaH,
0 —po3pi3 IpH BapiaHTI 3 peOPUCTUM MTOKPHUTTSIM; B — T€ CaMe 3
0e30aT0YHUM MMOKPUTTAM

"
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Puc. 2.57 1 uniHapudHuii MOHOITHUM pe3epByap 3 0e30am09HuM
MOKPUTTAM: 1—cTiHka; 2 —miok; 3 —0e30am049He MOKPUTTS; 4 —KOJIOHH,
S —KarmiTenl; 6 —aHuIe; / —IprusMOK

[Ipu BUOOp1 pe3epByapiB MPArHyTh BUKOPUCTOBYBATU MOMKIUBO
OlapIl OOCSITH, OCKUIBKHM 3 1X 30UIBIICHHSIM 3MEHIIYETHCS IIUTOMA
BHUTpaTa MaTepiajiB, 10 Ja€ iICTOTHE 3HM)XEHHS BapTOCTI OyAiBHUIITBA. 3a
KOHCTPYKTMBHUM BHUKOHAHHSM BOHU OYyBalOTh MOHOJITHI, 30ipHI Ta
301pHO-MOHOJIITHI.

Ak mpaBwuio, 3a11300€TOHHI  pe3epByapd  BHUKOHYIOThCS
3arnmuOfieHMMu  a00  HamiB3arjauOJICHUMHM, PIAIIE  3aCTOCOBYIOTHCS
MTOBEPXHEBI pPe3EpPBYyapH.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

['mubuHa 3akiageHHs] HamB3arIMOJICHHUX PE3epByapiB, K MPaBUIIO,
BUOUPAETHCA BUXOASYM 3 YMOB JOCTAaTHOCTI OOCSTY TPYHTY, IO
BUUMAETHCS 115l TOBHOTO OOCUTIAaHHS pe3epByapa.

Cnin yHUKaTH 3aryMOJIeHHS pe3epByapiB HUXKYE PIBHS TPYHTOBHX
BOJI, OCKUIBKH NPH I[bOMY YCKJIaJHIOEThCS BHKOHAHHS poOiT (HEOOXimTHO
BOJIO3HIDKCHHSI Ha TIEPiOJ] CIIOPY/KCHHS) Ta YCKIIATHIOETHCS KOHCTPYKITisT
nauma (BOHO TIOBMHHO CHPUAMATH THCK BOJM 3HHM3Y). HeoOXximHo
oOJamTyBaHHsa 0araTomapoBoi TiAPOI30JAIil pe3epByapa BiJl TPYHTOBUX
BOJI.

3arnubseH1 pe3epByapu 3a3BUyuail OyayroTh 3 MJIOCKUM MOKPUTTIM 1
IJIOCKUM JHUIIEM. IS MiATPUMKH CTAlllOHAPHOTO TEIUIOBOIO PEKUMY
BCEpEeIMHI pe3epByapa MOKPUTTS YTEIUTIOIOTH IIapOM T'PYHTY TOBIIHMHOIO
0,5 — 1M abo eheKTHBHUMH YTEIUTFOBa4YaMU — O€TOHAMH 3 HI3JIPIOBATOIO
CTPYKTYpPOIO, KEPAM3UTOM 1 T. TI.

MoHoniTHUI pe3epByap, KOHCTPYKTHBHA CXEMa SKOTO MOKa3aHa Ha
puc. 2.57, ckiaagaeTbcs 3 IUIOCKOTO 0€30aJ]0YHOr0 TMOKPUTTS, IO
MIITPUMYETHCSI KOJIOHAMU 3 KaliTeJISIMU Bropl Ta 3BOPOTHUMHU KaIliTeJIsIMU
BHM3Y 1 TJIQJKOK CTIHOK IMIIHJAPUYHOI (OpMH, Ta 3 IIOCKOTO
0e3pebepHoro nHMINA. Y pe3epByapax Majoi MiCTKOCTI TPIIIMHOCTINKICTh
CTIH MOXke OyTH 3abe3nedeHa Oe3 MOMEpPeaHBOT0 HAIPYKEHHSI, aje IpHu
mictkocti 500Mm° i Ginblue TIOTIEPEIHE HAINPYKEHHSI OCTOHY HEOOXiTHO.
be3banoyne MOKPUTTS BIAPI3HIETHCS MaJIOK KOHCTPYKTHBHOIO BHCOTOIO,
110 3yMOBJIIOE€ MIHIMAJIbHE 3arIMOJICHHS pe3epByapa, a TaKOXXK Ma€ TIaaAKy
MOBEPXHIO 3HU3Y, IO 3a0e3leuye XOpOIly BEHTHJIAIIID MPOCTOPY Ha
piBHEM 30€pe)KyBaHOI PIIUHH.

3acTOCOBYBaJIMCS ¥ 1HIINI KOHCTPYKTHBHI PIIIEHHS MOHOJITHUX
KPYIJIMX pe3epByapiB: OAIKOBI MEPEKPUTTSA MO KOJOHAX 3 KPOKOM O6XO M 1
O1IBINE; KYMOIbHI MTOKPHUTTS, ONEPTI HAa CTIHM, JHUIIA 3 YXWUJIAMH Bl CTIH
710 LIGHTPY pe3epByapa, aje 3a PsAOM MPUIUH BOHU MOCTYIHIIUCS MICIIEM
TUTIOBUM KOHCTPYKIIISIM.

[lpu TmmuOwHI 3akjafeHHs JHUIIA 30IpHOTO  3alli300€TOHHOTO
pe3epByapa MoHaJ 3 METPH JJII 3HWKEHHS THCKY T'PYHTY O14HI CTIHKH
MOXYTh POOUTH JTaMaHUMH.

["'opuzoHTaIBHI I.II/IJIiHI[a‘pI/I‘IHi 30ipHI  3a11300€TOHHI pe3epByapH
MmictkicTio 100, 5001 1000m™ 30upatoThCsi 3 OAHOPIAHUX €JIEMEHTIB JIBOX
TUMOPO3MIPIB — MIKAPATYM 1 TIOCKUX IUIAT. 3MIHIOOYW YUCIIO IIKApATyIl
OTPUMYIOTh pE€3epByapH pI3HOI €MHOCTI, TIPU IbOMY JlaMETpHU
pe3epByapiB 3ajadi y 3, 51 7 M.
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2. PE3EPBYAPU JIVIA 3BEPII'AHHA HA®THU [ HAPTOIIPOAYKTIB

Jns copy DKeHHST IWJIIHAPIB 3a3HAYCHHMX J1aMETPiB  BIAMOBIIHO
noTpiono 4, 5 1 8 mkapamym, 10 SBISIOTh COOOK TOHKOCTIHHI
KPUBOJIIHIMHI TAHETI.

CtiHkd 3a11300€TOHHOTO pe3epByapa CKIAJAIOThCS 3 MOMNEPEIHBO
HaIMpyXEHUX 3aJ11300€TOHHUX TaHeNeH, s 3a0e3MeUeHHs] TePMETHIHOCTI
IIBU MDK CTIHOBUMH MaHEJSIMU 3aJMBal0Th 0eTOHOM. KinblieBy apMarypy
Ha CTIHKYy pe3epByapa HaBUBAalOTh 3a JOIMOMOIOK apMaTypHO-
HAaBUBAJIbHUX  MaIllMH, a TOKPUTTA BHUKOHYETHCS 13  30IpHHUX
3a11300€TOHHUX  TOMNEPEIHHO HANPYKEHUX PEOPUCTUX  IUIUT, IO
CIIMPAIOTHCS Ha KibleBl Oaiku (puc. 2.58).

="
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Puc. 2.58.301pHuil IHIIIHAPUYHUN 3a11300€ TOHHUH TOPU3OHTAILHUM
pe3epByap

30ipHO-MOHOJIITHI  3a11300€TOHHI  pe3epByapu SBISAIOTH COOOIO
KOMOIHOBaHY KOHCTPYKIIIO, JI€ YacTUHY €JIEMEHTIB, HaIpPUKJIa]
MOKPIBIIO, poOOJATH 13 30IpHOTO, a 4YacTUHy — 3 MOHOJITHOTO
3aJ11300€TOHY.

Haszemni  yuninopuuni  30ipni  3a1iz0bemonHi  pezepsyapu
CIIOPYIKYIOTHCS 3 YHI(DIKOBaHUX 36i£)HI/IX €JIEMEHTIB, 1110 3aCTOCOBYIOTHCS
st pesepByapiB emuicTio 10000m™ miist cBitiinx HadTONPOAYKTIB, MPHU
IIbOMY CTIHKH 1 JHHUIIE BUTOTOBIAIOTHCS 13 muIbHOTO OeTony Mapku 300,
KYTIOJT — 31 3BHYAHOTO OCTOHY TI€T K MapKH.

3 METOI 3MEHIICHHS BHUNApOBYBaHHS Jierkux ¢pakiii HadhTH B
pe3epByap BOyI0BaHUH IUIABAIOYMI MIOHTOH y BUTJIA JIETKOI MEMOpaHH 3
MPOTYMOBaHOi TKaHWHU Mapku JI41l. MemOpana mae IUIaBydicTh 3a
PaxXyHOK HaJyBHUX UWIIHIPHYHMX TIOIJIABKIB, PO3TAIlIOBAaHUX II0 il
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

KOHTYpy. HaitHmkue mMoOJIO)KeHHS TOHTOHA TIPH TMEPEMINIeHH] 10
BEpTUKAJl BIAMOBITA€ BHUCOTI 2 M BIJ JHA pe3epByapa, IO J103BOJSIE
KepyBaTH KJjalmaHaMH Ha NPUHAMaIbHO-PO3AATOYHHUX  TpyOax Ta
HepeMiIyBaTHCs EPCOHAITY il yac orjsiay pesepByapa (puc. 2.59).

TTonoxeHHs 30wl
[PH BUTIOPOIKHEHOMY

pesepByapi

Puc. 2.59.HazeMHuuii 3a11300€TOHHUI 301pHUM pe3epByap 3
ro)poOBaHOIO €IACTUYHOIO 130JIAIIIEI0

OCK1pKH 3BUYAMHUN 3aj11300€TOH TIOTAaHO IMpAIfO€ Ha PO3TAT, TO
pe3epByapy BUTOTOBJISIIOTH MONEPEIHHO HAMPYKEHUMH; JIs LIBOTO KOPITYC
3a1i300€TOHHOrO0 pe3epByapa (0co0aMBO 31 30ipHOr0 3ai300€TOHY)
OOMOTYIOTh CTAJIEBUM JAPOTOM 3 NIEBHUM 3yCWJUIAM HATATY, TMPU IOMY B
3a11300€TOHHUX IIJIMTaX CTIHOK CTBOPIOETHCS CTHUCKYIOUl HAMpPY>KCHHS.
[Tpu 36epiranHi B TakoMy pe3epByapi HapTu a00 HaQTONPOIYKTIB OCTaHH1
MOBHICTIO 200 YaCTKOBO KOMIIEHCYIOTHCSI PO3TATYIOUMMH HaNpPY>KEHHSIMU
BiJI TUCKY PIJIMHU Ha CTIHKH.

3a11300€TOHHI pe3epByapu CTajd IIUPOKO 3aCTOCOBYBATH IS
30epiranug HaTH 1 HAaPTONPOAYKTIB 3 50X pPOKIB MUHYJIOTO CTOMITTA. Y
el mepios] y 3B'SI3KYy 3 POCTOM BHAOOYTKY 1 CHOXXMBaHHS HadTH OYIJIO
MOTPIOHO  CHOPYJ/KYBAaTHM  BEIUKI  pe3epByapHi mapku. OCKUIbKU
3aJ1i300€TOHHI pe3epByapH BUMaramTh MeHie MeTtainy (Ha 25 — 30 %);ro
iM cTaju BigjaBaTH IepeBary, aje npoTaroM HacTynmHux 15 — 20pokis
3'siICyBaJIoCs, 110 EKCIUTyaTallisi 3adi300€TOHHUX pe3epByapiB  OUIbIII
CKJIaJIHA 1 IOPOTO KOIITYE y MOPIBHSAHHI 13 CTaJIeBUMH. Lle TOsSCHIOETHCS
CKJIAJIHICTIO PEMOHTY 3ai300€TOHHHUX pPe3epByapiB, HEOOXITHICTIO
BXKMBATH CIICIIAJIbHUX 3aXOIB JUIsl reépMeTH3allii CTIHOK, BCTAaHOBJIFOBAaTH
B IJI3€MHUX pe3epByapax ITMOMHHI HACOCH JJIsl BUKAYyBaHHSI Ha(TH 1 T.
. OpHak, MmosBa HOBUX XIMIYHMX JOMIIIOK, IO IIJBUINYIOTh CTIMKICThH
OCTOHY, HOBUX CTIMKMX MACTHUK 1 MEMOpaH Jyisi CTBOPEHHSI 3aXHCHUX
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2. PE3EPBYAPU JIVIA 3BEPII'AHHA HA®THU [ HAPTOIIPOAYKTIB

MOKPUTTIB JO03BOJISIE€ MIABUINWTH JOBTOBIYHICTH 1 3HU3UTH BUTpPATH Ha
OyIIBHUIITBO Ta €KCILIyaTalliio 3a11300€TOHHUX pe3epPBYapiB.

OnHUM 3 TEPCHEKTUBHUX HAMPSIMKIB y CTBOPEHHI 3a/11300€TOHHUX
pe3epByapiB € OyIIBHHUITBO CHEPUUYHHX pPE3epBYapiB 3 TMOJIIMEPHOTO
¢b10pobeToHa 32 MHEBMOKApKACHUMHM  TEXHOJIOTIIMH  METOIO0M
TopkperyBaHHs (puc. 2.60).

Puc. 2.60.equ MOHOJIITHI (bi6po6eTHHi pe3epByapu

Sk BHYTpilIHS omnaiyOKa BUKOPUCTOBYEThCA cepuyHuil OaNOH 3
HETKAHUX MarepiayiB, HAMOBHCHUW CTUCHEHUM TMOBITPSAM, SIKUU
BUAASIETBCA TICAsA mojiiMepu3arii  ¢giopodeTtoHa. DyHAaMEHT 1 IHO
pe3epByapa apMoBaHi 0a3aibTOBOIO (h1OpOIO 3 MOJTIMEPHUMH JOMIIIKaMHU
JUIT  CTBOPEHHS TIAPOTEXHIYHOTO OCETOHY, IO BHUKIIOYAE OyIb-sKI
MPOTIKAHHS.

Po3pi3 cTinu pe3epByapa (puc. 2.61)ckiiagaeTbes 3 TaKMX IAPiB:

o noiBiHUIXJIOpHAHOI (IIBX) 00010HKH (30BHIIIHS TiIPOi30JIAILIis);

e minononiyperana (I1ITY) i3oysmii (HafieeKTUBHIMMEI yTEIUTIOBAY
Ha ChOT'OJIHIIIHIN ICHB);

* apMOBaHOTO TOpPKpeTOeTOHAa (Habarato MIIHIIIE 3aJMBHOIO
oeTony);

* CCUYOBMHHU (XIMIYHO CTifiKe IMOKPHUTTS, IO O0araTopa3oBO IOJIMIIIYE
CKCILIyaTalliiHI XapaKTepUCTUKH).

gy

Puc. 2.61.Kounctpykiiisa chepuanoro peeppyapa 3 ¢hiopoOeToHy
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

3arnuOneHi KoMOiHOBaHI  TpaHUIEWHI pe3epByapu  3aillMaroTh
MPOMDKHE TIOJIOKEHHS MIDK Ha3eMHUMHU METAJICBUMH pe3epByapaMH 1
3arnubnaeHuMu 3amizooeronnuMu (puc. 2.621 2.63). CBoI0 Ha3By BOHHU
oTpuMaiau BiaA (PopMH KOTJIOBaHY, SKUWA POOJATH y BHUIIIIAI TpaHIIE].
BiaMiHHOIO 0COOJIMBICTIO ITUX pe3epBYyapiB € KOMOIHOBaHA KOHCTPYKIIIS 3
JIMCTOBOI CTajl Ta 301pHOro 3aj11300eToHy. J{HuIle 1 CTiHU pe3epByapa, 1110
MarTh B MOMEPEYHOMY Iepepi3l KPUBOIIHIMHUN OOpHUC, BUKOHYIOTHCS 3
THYYKOTO CTaJIeBOTO TMOJOTHA, IO CIHPAETHCSI HA TPYHTOBY OCHOBY.
[Tokputtss  pe3epByapa  CKJIaIae€Tbcs 31 CTaHIAPTHUX  30ipHHX
3aJ11300€TOHHHUX €JIEMEHTIB.

Puc. 2.62.Pe3epByapu TpaHIIEHHOTO TUITY MICTKICTIO 5000m>;

a) IO3J0BXKHIiH po3pi3; 0) MomepeyHuii po3pi3 pe3epByapa 3
OropOPKyBaJIbHUMHU CTIHAMH 1 3113006 TOHHUMU OallkaMH; B) T€ caMe 3
MmeTaneBumMu pepmamu (0e3 oropopkyBanbHux cTiH); (1 — 3axucHa cTiHa 3
OE€TOHHUX OJIOKIB, 2 — CTaJIEBE MOJIOTHO, 3 — IJIMHSIHUI 3aMOK;

4 —3amizo0eToHHA Oanka; 5 — 3a/1300€TOHHI IUIUTH TOKPUTTS,

6 — apabuna; 7/ —cTanesi pepMu; 8 —apeHAKHO-KOHTPOJIbHUI

J10TOK; 8 —riapodoOHUl TpyHT

OCHOBHOI0O ~ TIEpPEBarol pe3epByapiB  TPAHIICHHOTO THIY €
BIJICYTHICTh KOPCTKHMX BY3JIB 1 3alIeMJICHb METAJIeBOi OOOJOHKH, IO
Mpalre CaMOCTIMHO 3a MPUHIMIIOM BUIBHOJIEKAYOi IUIacTUHKH. lle
BUT1HO BIJIPI3HSE 1IF0 KOHCTPYKIIIIO Bij 3alli300€TOHHUX pe3epBYyapiB 3i
CTajJeBUM OOJIMITIOBAHHSIM, OO J>KOPCTKI CIIOJIYyYCHHS € TpUIUHAMHU
YTBOPEHHSI TPIINIMH y HA3eMHUX METAJIEBUX pe3epByapax MpU Pi3KHX
nepenagax temieparypu. [TopiBHSIHO 13 3arjiuOJeHUMH 3a11300€ TOHHUMU
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

pe3epByapaMH Kpalle BUKOPHUCTOBYEThCS IPYHTOBUI KoTiIoBaH (42 — 44%
npotu 36 — 38%iHIIMX THUIIIB), IO € CKIAJ0BOI0 YaCTHHOK KOHCTPYKIIII.
J1o O3uTUBHUX (PAKTOPIB HAJICKUTh TAKOK BUKOPUCTAHHS PE3E€pByapiB 3
METAJICBUM JTHUIIEM Ta T1Ipo)OOHUM IPYHTOM 3aMiCTh 3a11300€TOHY, a K
HECYYHX €JIEMEHTIB MOKPUTTIB — KOHCTPYKIIiH, 0 HAWOLIbII €KOHOMIYHI
Ta MIMPOKO 3aCTOCOBYIOTHCS B OYIIBHUIITBI.

Puc. 2.63.3arnu0neHuii TpaHieiHuii KOMOIHOBaHUM pe3epByap
MicTkicTio 10 000m° JUIS CBITJIMX HA()TOMPOAYKTIB: a) MO3JI0BKHIN
po3pi3; 0) momepeduHmit po3pi3; 1 —cranaeBi OOIUIIOBAaHHS TOBIIUHOIO
4 mMm; 2 —301pHi 3a511300€TOHH1 0J10KOB1 (hepmu; 3 —30ipHI 3a11300€TOHHI
IIUTH; 4 —CBITJIOBUH JIIOK; S —JIIOK-JIa3; 6 —ApeHaXKHUU JTIOTOK

[cTOTHUM HEIOJIKOM TpaHIIEHHUX pE3epByapiB € pI3HUNS B
noBropigHocti craneBoi obojonku (3 — 20 pokiB) i1 3a1i300€TOHHOTO
nokpuTTs (6iabine 50 pokiB).

Tepmin cnyx0u cTameBoi 000JIOHKH 3aJI€KUTh BiJl KOPO3ii, SIKiii BOHA
niggaerbesi. Kopozis BUHHUKAe IMIBUAIIE 3 BHYTPIIIHBOI MOBEPXHI
00OJIOHKM B Pe3yJbTaTl BHAUICHHA 3 HA(TOMPOIYKTIB BOAHM, KHUCIOT 1
CoJIEM, a TakoXX TMpH KOHJCHCAIlll BOJSHOI TMapu 3 TOBITPSA TIPHU
HE3alIOBHEHOMY pe3epByapi.

Tpanmeiini pe3epByapu 3 OropoKyBaIbHUMU CTIHAMHM 1 0€3 HUX, 110
3anpornoHoBaHi 1mwxkeHepom C. S. bopTakiBchbkuM, 1€ MiJ3eMHI
MPSIMOKYTHI CXOBHINA, y SKUX THUCK PIAMHU CIPUHAMAETHCS TPYHTOBOIO
OCHOBOIO, OOJIMIIPOBAHI JHUCTOBOIO CTAJUIF0 TOBIMHHOW 4MM 3
pYyJIOHOBaHUX TMOJOTeH. [lifcTaBor0 JTHUINA CIAYXHUTh IillaHa MOIYIIKA
3aBTOBIIKK 20 cM 1 rigpoizonsuiiauit map 10 — 20cm 3 GitymMoM 1o
rpyHry. IligmipHa 3axucHa cTiHA OyayeTbest 3 OETOHHUX OJIOKIB
(roBmmHoro 60 i 80 cM) abo 31 30ipHHMX 3ali300€TOHHHX IaHEeeH
toBmnHOO 10 1 18 cm. [lokputtsi pesepByapa pobiars 3 18wmerpoBux
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301pHUX 3a11300€TOHHUX 0aJI0K, Ha SIK1 YKJIaJal0Thcs 301pHI 3a11300€TOHH1
IJTUTH TOBIIMHOIO 22 cM 1 po3mipamu 4x1,2 m.

Y TpaHmeiiHOMy pe3epByapi 0e€3 OropojKyBaJlbHUX CTiH CTajieBl
OOJIUITFOBAHHS € HECYYMMH 1 BUTHYTI 3 OOKIB IO MWIIHAPUYIHIA KPUBIH 1
nmpuBapeHi a0 giadparMu, IO CKIQJAA€EThCS 3 TpaTdacTux Oallok 31
mnanroyraMmu. IpaTuacti Gaaky po3TamioBaHi yepe3 6 M i cnuparoThes Ha
CTOBIIOB1 30ipHI 3a/11300eTOHHI (GyHIaMeHTH. Big BHYTpIIIHROT KOpO3ii
cTajsieBa 00OJIOHKA 3aXMINAETHCS KATOJAHUMHU YCTAaHOBKAMHU 1 MOKPUTTSIMU
(mepxyopBiHiN, aucToBui BiHimiact, cmoja CT3-40, eTtuneHoBa emalb,
CTUJICHOBHH IJIACTUK Ta iH.). [lepe HaHeCEHHSIM aHTUKOPO31HHOT 13011111
MeTasieBa OOOJOHKA MJIJAETBCA  IMICKOCTPYMHUHHOMY  OYHIIECHHIO.
Haiikpamum cmocoOoM 1030aBJieHHsST BiJ KOpo3li € 3acCTOCYBaHHS
AHTUKOPO31MHUX CTaJeH.

Y  TpaHmeWHMX  pe3epByapax  MOXJIMBO  30epiraTd  CBITJI
nadronpoxyxra (zo 10 000m>) mix Tckom 600 — 700uM Box. cT. i Macnia
(zo 5000 M) npu Temmeparypi Bix +80 mo -40 C mpu CHPHATIMBHX
rCOJIOTIYHUX Ta TIAPOJIOTIYHUX YMOBAax, IO BHUKIIOYAIOTh OOBOTHECHHS
MaIaHYMKIB MPU EKCIUTyaTallii.

2.2.3.1lnacTuxkoBi Ta riopuaHi pe3epByapu

[IpomucioBe OCBO€HHS OEH30CTIMKMX CHHTETHUYHHMX €JIaCTUYHUX
IJTIBKOBUX MaTtepiayiiB 1 HAKOMWYEHUI JTOCBiJ 3aCTOCYBaHHS JI03BOJISIIOThH
MepedTH 10 OIIbII MIMPOKOTO 1 PpaIlloHAJBHOTO BUKOPUCTAHHS iX B
pe3epByapoOyayBaHHl. ['Hydki OOOJOHKM JOINIJILHO 3aCTOCOBYBAaTH B
OyIlIBHULITBI 3arjiuOJI€HUX pe3epByapiB, MPU3HAYEHUX Ji1 30epiraHHs
BCIX BH/IB HA(QTONPOAYKTIB (CBITIMX, TEMHHMX 1 Macel) i B YCbOMY
niamasoHi mictkocrei (mo 40 000Mm° i HaBiTh OinbIie).

[lepcrieKTUBHOIO €  KOHCTPYKIlSI  TpaHIIEHHOTO  pe3epByapa
KOMOIHOBAHOTO THUIY, IO CKJIAJA€ThCS 3 TPYHTOBOTO KOTJIOBaHY, THYYKO1
000JIOHKH, III0 OOJHMIIbOBYE KOTJIOBaH, 1 30IpHOr0 3aji300€TOHHOTO
MOKPUTTSI, PO3TAIIOBAHOTO BUILE PiBHS 3emili. Taki pe3epByapu MOXKYTh
MAaTH B IUIaHI NPSIMOKYTHY 1 Kpyriy dopmu (puc. 2.64).

PesepByap — 11e koToBaH (110 TUITYy TPAHIICHHUX), BUPUTHH Y TPYHTI
1 Ta mepeKkpUTHil CKICMIHHUM 301pHUM MOKPUTTSAM O, €JIEMEHTH SKOTO
cnupatoTbesi Ha ¢GyHAaMeHTH 2 31 30ipHUX OeTOHHMX Oi0KiB. 301pHUI
€JIEMEHT IIOKPUTTS sBJIIE COOOK TOHKOCTIHHE HAIIBCKJICIIHHA 13
3a11300€TOHY ab0 apMOIIEMEHTY 13 3aMKOoM O. HenmpoHUKHICTh pe3epByapa
MIPOTH BUTOKY PIIUHH B TPYHT 3a0€3MEUYETHCS €IACTUYHOI0 000JOHKOI0 8
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3 HadTo- 1 OenzocTiiikoi momamignoi mmriBku ([TAK-40), ska apmoBaHa
KaIpOHOBOIO CITKOIO.

Puc. 2.643arnubnaenuit KoOMOIHOBaHUN pe3epBYyap 3 THYUYKOIO
00010HKOI0 (3a mpomno3umiero H. M. OncHena)

Enactuuna 3aMkHyTa 000JI0OHKA, IO CTBOPIOE TEPMETUYHY MICTKICTbD,
YKJIaJIa€ThCS Ha BHYTPIITHI TTOBEPXHI pe3epByapa Mo BUPIBHIHIN MilIaHIA
moaymii 9 1 He Hece HISKMX HaBaHTaXeHb. BOHAa MOHTYEThCA 3
BEJTMKOPO3MIPHHX TOJIOTEH, BUTOTOBJICHUX Ha 3aBO/II, IO JOCTABIISIOTHCS
Ha MalJgaHYuK 3TOPpHYTUMHU B pyJoH abo makeTd. B pesepByapi
MPOBOJAMUTHLCS PO3TOPTaHHS PYJIOHIB 1 YKIaJaHHS iX B IIPOEKTHE
MMOJIOKEHHS, IICJA YO0ro MOHTQ)XHI IIIBU €JIEMEHTIB O0OJIOHKU
3'€IHYIOThCS  3BapkoW. Jlist  3amoOiraHHs  OPOHUKHEHHS  IMapiB
HaQTOMPOAYKTIB  4Uepe3 TOKPUTTA  pe3epByapa OCTaHHE  TaKOX
MMOKPUBAETHCS MOJIaMigHOIO TUIIBKOIO 3. 3BEpXY IOKPHUTTS 3aCHUIAEThCS
mapoM TpyHTy 4, MpU 1IbOMY HAMBHUINMKI piBEHb / PIAUHU B pe3epByapi
MOXeE€ TmepeOyBaTH Ha OJHIM TIO3HAYI[l 3 BEPXHHOI TUIOMIUHOIO
byHIaMEHTY.

PesepByapu MOXYyTh MaTH Pi3HY MICTKICTh, a 1i BeJIMYMHA
3MIHIOETBCSI 32 PaxyHOK TJIMOMHKM a0o0 JOBXXKWHHM KOTJIOBaHy, 301pHI
eJIEMEHTH (HaITiBCKJICHIHHA 5 1 0JI0K onopHOTO pyHIaMEHTY 2) IPH [IBOMY
HE 3aMIHIOIOTHCA 1 3aCTOCOBYIOTHCSI OJTHOTO po3Mipy. OcTaHHs 0O0CTaBUHA
J03BOJISIE  OpPraHi3yBaTH MacOBE LIEHTPai30BaHE BUTOTOBJICHHS IIHMX
€JIEMEHTIB.

Po3Butok ximii y cdepi mIacTUUHUX MaTepiajiB, CTIMKUX 10 BILIUBY
HaQTOMPOAYKTIB, TMPHU3BEIO JO TOSBH IUIACTUKOBUX pE3EpPBYapiB s
30epiranHsi HadTompoaykTiB. Po3BuTOK BigOyBaBCsS 3a  KiJIbKOMA
HaIpsiMaMHu:

— KOPCTKI pe3epByapH 3 IJIACTUKAa a00 KOMIO3UTHUX CHHTETHUYHHUX
Marepiais;
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2. PESEPBYAPU JIUIA 35EPITAHHA HA®THU I HAPTOIIPOAYVKTIB

— MKl pe3epByapd 3 MPOTyMOBAaHOI TKaHMHM a00 HETKaHUX
MaTepiais;

— KOMIIO3UTHI pe3epByapH.

Kopcmki pezepgyapu. Ha 11eit yac HaifOUIbIIOTO MOLIMPEHHS HA0YIu
O€31I0BHI MICTKOCTI 3 TMOJIETUJIEHY 1 MNPOMUJIEHY, BUKOHAaHI METOJO0M
potadopmyBanHs. [l 6aku MOXyTh MaTH PI3HY KOH(bir3ypauiIo (puc. 2.65)
1 MICTKICTh B1JI IEKIJIBKOX JecATKIB JiTpiB 0 10 — 15v”.

SeNpaiina o g

Puc. 2.65.MicTtkocTi ajis1 30epirants najiuBa 0€e3110BHI

st 3pydHOCTI 30€pe’KeHHsI 30BHIIIHBOI (POpMH, MEPEeBAHTAKECHHS,
TPAHCIIOPTYBAHHSI Ta MOHTaXy Taki 0akW MOXYTh OO'€THyBaTHU B KaceTu
(puc. 2.66)ab0 moMimaTH B METAJICBY OOB'SI3KY

/] ] -
I

Puc. 2.66.BapiadT 00B'sI3KU TUIACTUKOBUX €MHOCTEH

Binbmi MmicTkocti (1050 M°) BUrOTOBISIOTBCS 3BAPIOBAHHIM 3
OKpPEeMHX €JIEMEHTIB 1 MOXYTh MaTH BepTUKalbHe (puc. 2.67) i
ropusoHTanbHe (puc. 2.68) monoxkeHHs Ta pO3TAIIOBYBATHCS SK Ha
MOBEpPXHi, Tak 1 miAg 3emier0. SIK TpaBWiIo, TOPU3OHTAJIbHI MICTKOCTI
BUPOOJISIIOTHCSI HA OCHOB1 To)poBaHOi TPyOM, JO SIKOI MPUBAPIOIOTHCS
JTHUIIA 1 TOPJIOBUHU.
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Puc. 2.67.3BapHuii BepTUKaIbHUN Ha3eMHUN pe3epByap s
Ha(QTOMPOIYKTIB 3 MONIETUIICHY

Puc. 2.68.I'opu3oHTaNnpHUNM HA3eMHUN pe3epByap 3 MOJIICTHICHY

Pigmie  3acTOCOBYIOTHCS  MOJIMEPKOMIIO3UTHI — pe3epByapH, SKI
BUPOOJISIOTHCS  METOAOM  HAKJIQJACHHSAM Ha BIAMOBIIHY MAaTPHUIIO
JEKUIBKOX IIapiB CKJIOTKAHMHU a00 HUTOK 3 MPOCOYEHHSM Yepe3 ix
CHOJYYHHKH Ha OCHOBI €MOKCHIHHMX a0o mojiedipaux cmoa (puc. 2.69).
MICTKICTh TaKuX pe3epByapiB MOXKE JIOCATATH 5000M>, a 3a BUKOHAHHSM
pe3epByapy MOXKYTh OyTH TOPHU30HTAILHUMHM (ITiA3€MHMMU 1 HAI3EMHUMH)
1 BepTuKaiabHuMU (puc. 2.69).

[lepeBaru mjIacTUKOBUX 1 MOJIMEPKOMIIO3UTHHUX PE3EPBYaAPIB JJIsI
HaQTOMPOTYKTIB:

* HU3bKa BapTICTh;

* BUCOKHUM TEPMIH CITYKOH;

* BUCOKA KOpO3iliHA CTINKICTB;

* HU3bKa Bara.
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J1o HeJOMIKIB CJI1JT BIJTHECTH.

* MEHIITy B MOPIBHSHHI 3 METAJIEBUMU pe3epByapaMu KOHCTPYKTHBHY
MILHICTE),

* HAKOTMMYECHHS CTAaTUYHO1 €JIEKTPHUKH.

7

e N |

Puc. 2.69.HaBuBaHHs CKJIOTKAHMHU Ha MAaTPUIIIO pe3epByapa 3
OJIHOYACHUM HAaHECEHHSIM ToJiepipHUX CMOJ

Pe3epByapu 3 mnoJiieTwieHy, MOJINPOMIJIECHY 1 MOJIMEPKOMIIO3UTY
IIUPOKO BUKOPUCTOBYIOThCSA JJisl 30epiraHHda HadTu, MasyTy, racy,
KOTEJIbHOTO Ta JAW3eJbHOro manuBa. OCKUIBKKA I  HaQTONMPOIYKTH
XapaKkTepU3yIOThCSI HU3bKUM MapOTBOPEHHSIM, 3arpo3u cajaxy napiB Mpu
O3PS/l CTATUYHOI EJIEKTPUKU HEMAE.

30epiraHHd B IUIACTUKOBUX pE3€pByapax piAvH, M0 JIETKO
BUITAPOBYIOTHCS (OCH3WHIB, CITUPTIB 1 T. J.) MOXKE MPU3BECTH 10 CIIajaxy
iX MapiB MpH MepesvBl NajdvBa BiJl ICKPU, BUKJIIMKAHOI PO3PSIAOM CTATUYHOI
CJICKTPUKHU, sKa BHHHUKAE TIPU TEPTI HAPTOMPOAYKTIB 00 IleTeKTPUIHI
ctinku  OakiB. Tomy  mius  30epiraHHs  O€H3MHY  HEOOXIJTHO
BUKOPUCTOBYBAaTU peE3€pByapH, 10 CKIaAy SKUX KpIM TOJIETUJICHIB,
BXOJIUTh OcCOOJiMBa TymMa W aHTUCTAaTHYHI J00aBKH, a00 BBOJUTHU
BCEpEANHY Oaka cCheliaibHy METalieBy MIMHY, [0 MIAKIIOYAETHCA 10
3a3eMJIIOBAILHOT MEPEKi.

M'sixi  pesepsyapu 3 TIPOTyMOBaHOiI TKaHMHM a00 HETKaHHUX
MarepiaiiB. 31aBHa Ui 30epiraHHs 1 TPaHCHOPTYBaHHS Ha(pTU
BUKOPUCTOBYBAIUCA OYpJIIOKM — IIKIPSHI MIIMIKA 3 OOpOOJIEHOI MIKIpU
TBAapUH. 3roJIOM 3 TMOSABOK OEH30MACIOCTIMKOT TYMH 3'SIBUIIUCS
TYMOTKaHWUHHI pe3epByapH, a iM Ha 3MiHy MpPUNUILUIA pe3epByapu 1
MEMOpaHU 3 HOBUX CUHTETUYHUX TKAHUH 1 HETKAHUX MaTepialiB.
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Kommno3uTH1 pe3epByapu KOHCTPYKTHBHO 00'€QHYIOTh TKaHWHHI
eleMeHTH abo MeMOpaHH 1 JKOPCTKI OTrOpO/DKyBaJIbHI Ta Hecydl
KOHCTPYKIII Jj1s1 30epekeHHst GopMu pe3epByapiB. BoHU 3aCTOCOBYIOThCS
AK B CTaIllOHAPHOMY, TaK 1 MEPEeCyBHOMY, 301pHO-pO30IpHOMY BapiaHTI.
Iopuani  pesepByapu (puc. 2.70) moeaHyooTh y co0i  MIIHICT
TpaAuIlIMHUX cTajeBux pesepByapiB tunmy PBC, mpu 3HauyHO MeEHIIH
TOBIIMHI CTIHKM 1 Maci KOHCTPYKIli, 3 MOOUIBHICTIO 1 HaIIAHICTIO
€JIACTUYHUX PE3epBYyapiB.

[opuani  pesepByapu (I'P) mnpu3HadeHi it omepaTHBHOTO i
TPUBAJIOTO 30epiraHHs cupoi HahTH, CBITIMX 1 TEMHUX Ha(TOMPOIYKTIB,
TEXHIYHUX PiAuH (KMCIOTH, JIYTH, PiKi J10OpHBa, CIIMPTH, aMiakK i T. 1.), a
TaKOX JIJI1 Oprasizaili Mo>KeXKHOTO BOJOMMHUINA, 30epiraHHs BOIU JIJIs
TEXHOJIOT1YHHUX MPOIIECIB.

[OopuaHuii pesepByap — 1€ BIAKPUTHH 3 TOPIIB BEPTUKAIHHUN
HWIHAP, 310paHuii 3 TOQpPOBaHUX CTAJICBUX OIMHKOBAHMX JIMCTIB
toBmuHOKO 0,7 — 1,2MM, BCTaHOBJICGHHH Ha KIJIBIIEBOMY CTPIUKOBOMY
O0eToHHOMY (DYHTaMEHTI.

Puc.2.70.MonTax ribpuaHoro peseppyapa

['oppoBanmii 1MmiHAP TIOPUIHOTO pe3epByapa BIANOBIAE 3a
MEXaHIYHYy MIIHICTh Ta CTIMKICTh KOHCTPYKIIII O 30BHIINIHIX BIUIMBIB 1
OCHAIIIYEThCSI TPbOMa BHWJAAMHU BKiIaaumiiB. [lepmmii map ykiamgaeTbes
0e3mocepeIHbO Ha BHYTPIIIHIO (CTajeBYy) CTIHKY HUIIHApPA 1 3po0acHui 3
MIITHOI'O HETKAHOI'0 II0JIOTHA, AK€ 3a0e3leuye 3aXHUCT Bl MEXaHIYHUX
MOIIKO)KeHb HACTYITHUX IIAPIB TEPMETHUYHHUX 00OJIOHOK.

Hpyruii map — cTakaH 13 CHHTETMYHOI TKAaHWHU 3 JBOCTOPOHHIM
MOKPUTTSAM, TMPU3HAYCHHUH 11 TEPMETHYHOCTI BMICTY HAJUTOTO B HHOTO

MPOJYKTY.
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Tperiti  BHYTpIIHIA  BKJIAQAWII  3aKPUTOTO  THIY  MOXKE
BCTAHOBJIIOBATHUCS Yy BUHATKOBUX CHUTyallisiX, IO BUMAararoThb MOBHOTO
3aXUCTy 1 TrepMeruyHocTi. Ha BuMOry 3aMoOBHHMKAa Taki pe3epByapu
OCHAIIYIOTh 3JIMBHO-HAJUBHUMHM 1 JIPCHAXKHUMH BinBojamMu (Bin 1,50 no
J1,2001 Oinple), Tako’kK MOKINBA KOMILIEKTAllis MOBITPSHUM NaTPyOKOM
s BUMYCKy mnoBiTps. Iliciass Toro, SIK YyCTaHOBWIM 1 NIAKIIOYWAIN
BKJIQJIMIIII Ha pPE3epBYyap YCTAHOBIIOETHCS TMOKPIBIS 3 OIMHKOBAHOTO
aucTa abo ruyukoi nojiBiHuxaopuaHoi ([IBX) memOpanu (puc. 2.71).

Puc. 2.71.I1okpiBns riOpuaHOTO pe3epByapa 3 ruyudkoro [I1BX
MeMOpPaHO0

[OpuaHi pe3epByapu Npu3HAYEHI IS EKCIUTyaTalii B  YCIX
KJIIMAaTUYHUX 30HAaX, BKJIOYAIOYM apKTUYHY, MpPU IOMY  Jiala3oH
TeMIepaTypH X BUKOPUCTAHHS CTAHOBUTH Bij - 6510 + 55 °C.

ITix wac monTaxy I'P, sskuit BeneThecs pu Temieparypax jo - 45 °C,
HE TOTPiOHO 3aCTOCYBAaHHS CIIEIIalii30BaHOI BaHTAKOMIIHOMHOI TEXHIKH,
a TaKoXX 3BapIOBAJbHUX 1 BOTHEBUX POOIT, OCKUIBKH BIH PO3TOPTAETHCS 3
TPAHCIIOPTHOI'O TIOJIOKEHHSI Yy poOoye MpOTArOM OJIHOTO-JBOX JIHIB
Opuramoro 3 6 — 8yonosik. ['IOpuaHI pe3epByapu BCTAHOBIIOIOTHCA Ha
KUIBIIEBOMY CTPIYKOBOMY O€TOHHOMY (yHAaMEHTI abo0 BUPIBHSHUX
IPYHTOBUX MalJaHUMKax Ha Minmany noaymky Bucotor 0,5 — 1,5m. Jlns
obOnmamtyBaHHg (YHIaMEHTY Ha BIYHOMEP3JIHUX TpyHTax mepeadadeHi
crieliajibHl TBUHTOBI MAJIi.

['6puaHi pe3epByapu AEMOHTYIOTBCS MPOTATOM ACKUIBKOX HIB,
YIAKOBYIOTBHCS 1 MOKYTh OYTH TOBTOPHO BCTAHOBJICHI HA HOBOMY MICIII.

Jlo mepeBar riOpuHUX pe3epByapiB CJiiJl BITHECTH:

e 3a0e3mnedyeHHs] 30epiraHHs Haq)Tonpoz[yKTlB i CI/Ip01 HapTH TIpH
3HAYHOMY 3HIKEHHI1 BTpaT BiJ BEJIMKHX 1 MajuX ‘MOJMXIB” 3a paxyHOK
BIJICYTHOCTI MapOMOBITPSHOI (a3u HaJ MPOTYKTOM, IO TAKOXK BUKIIOUAE
NOTPAIUIIHHS B MPOAYKT KOHACHCATy BOJH, a TAKOXK 3a0e3rnedye BHUCOKY
BHOYX00€3MEYHICTh ITUX PE3EePBYapIB,;

* MOXKJIMBICTh 3aMIHM BHYTPIIIHIX BKJIQJIUIIIB-CTAKaHIB Yy MIpPY
HEOOX1THOCTI HOBHMMH, IO TOJICTIIyE BUKOPHUCTAHHS pe3epByapa s
PI3HUX TPOAYKTIB 1 pEUOBHH;
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* CTIMKICTh OITMHKOBAHUX JIMCTIB IO KOPO3ii SIK 13 30BHINTHBOTO OOKY,
TaK 1 3 CEePEeIWHH Yepe3 BIJACYTHICTh KOHTAKTy CTaJIeBOI CTIHKH 3
HAJMBHHUM MPOYKTOM a00 MiATOBAPHOIO BOOI0;

e mictkictb I'P Bix 100 10 5000M° IIpU TEPMIHI eKCIuTyartartii 10 25
POKIiB.

ITomiMepHi BKJIAIMINI — JEHHEPH, MO SBISIOTH CO00I MOJIIMEpHI
€JacTUYHI pe3epByapH, MPU3HAYCH] JIJI1 TePMETUIHOTO 30epiranHs HadTH,
IU3EJBPHOTO TAJIMBA, XJIOPY, KHUCIOT, JIYTY, BOAH, PIIKUX MiHEpaJIbHHX
no0pyB, XapyoBOi MPOIYKINi, MOXYTh TaKOX 3aCTOCOBYBAaTHUCS IpHU
BIJTHOBJICHHI T€pPMETHYHOCTI HAaJ3EMHHX pe3epByapiB (puc. 2.72).

D

Po3MiIeHHs CKPYYEHOTO B PYJIOH

; Posropranus BKIaauIIa
BJIAIMIIIA HA JIHI pe3epByapa

dikcalliss HIKHBOIO 110JI0THA BKJIaauma  I1iiiomM Gi4HOro nosjoTHa BKIIAAUIIA
0 OKPYXKHOCTI JIHA pe3epByapa Ta iforo ikcaris 110 OKpyKHOCTI axa
i Ha criHax pe3epByapa

Puc. 2.72.PeMoHT pe3epByapa 3a JOIOMOTO MOHTaXYy MOJIIMEPHOTO
JeruHepa

[lepeBaru peMOHTY IIpU BUKOPUCTAHHI MTOJIIMEPHOTO JieliHepa:

1. 30epexeHHs MOKEKHOT OE3MEeKH 3a paXyHOK TOTO, 110
3BapIOBajJIbHUX (BOrHEBUX) POOIT HA MOXKEIKOHCOE3MEYHUX 00'€EKTaX
HE TIPOBOJIUTHCSI.

2. Brcoka mBHIKICT MOHTaXYy (Bia 3 IHIB).

3.Tepmin ciayx6m 6inbIe 20 pokis.

4. ToniMepHuil naifHep BUIIycKaeTbes 00'emoM Bix 1 1o 5000m°.

5. MOX1BICTh BUKOPHCTOBYBATH iCHYIOY1 OE€TOHHI a00 cTajeBi
pe3epByapu s 30epiraHds XapuoBUX 1 arPECUBHUX P1JIHH.

Bxnagumn BUKOPUCTOBYIOTH ISl YKJIaJaHHS B JIOKI KOTJIOBaHY
(komopw), 11006 TUMYAcOBO 30epiraTi HaPTYy 1 HadTOBI Biaxoau (puc.2.73),
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a TaKOo>XX JJIs JIOKaJIi3allii MIaMOBHX BIIXO1B P OypiHHI CBEPAIOBHH. Ix
3aCTOCYBAaHHS BUKJIIOYA€E 3a0pyJAHEHHS TPYHTOBOT'O TMOKPHUBY 1 3amodirae
GbinbTpallii 3a0pyIHIOIOUNX PEUYOBUH Y MiA3€MHI TOPU30HTH.

Bxnaguiin BUTOTOBISETBCA 3 TEPMETH3YIOUOTO  HaPTOCTIMKOTO
Marepiany, IO CTIWKWNA TakKoXX J0 BIUIMBY OEH3WHY, Macel Ta I1HIIHUX
PI3HUX XIMIYHO-arpeCUBHUX PIJUH MPU TEMIEpaTypl HABKOJUIIHBOTO
nmoBiTps Big -45 mo + 50°C. Biu sBisie co60r0 KOHCTPYKIIIO Yy BHUTJISIL
BEPTUKAJIbHUX 1 TOPHU30OHTAJBbHMX TMOJIOTEH, 3'€JHAHMX MK COOO0
METOZIOM TEIUIOBOTO 3BaproBaHHA. [10 BepXHbOMY MEpUMETPY BKIIAIUIIA
pO3TallIOBaHi JIOBEpcH (OTBOPH) JJIs KPIIJICHHS 10 KParo KOTJIOBaHY.

: | d
Puc. 2.73.30epirandst HaQTH y KOTJIOBaH1 3 MOJIMEPHUM BKJIAJIUIIIEM

Henonikom ycix BIAKPUTUX PE3EpBYapiB € BTpaTa HAPTOMPOAYKTIB 32
paxyHOK BHIIAPOBYBAHHS, 3HIKEHHS 1X SKOCTI Yepe3 TMOTPaIUITHHS
CTOPOHHIX JOMIIIOK (oI, CHIr, NI, JUCTA 1 T. 1.). Bucoka Takox
MO’KE)KHA Ta €KOJIOT1YHA HeOe3IeKa.

2.2.4.Cxkaaau 1 30epiranust HaQpTonpoaykTiB B Tapi

[Ipu peamizairii HAaQTOMPOAYKTIB Y HEBEIUKUX KIIBKOCTSIX JOCTaBKa
iX crmokmBauaM y BaroHaxX-IIMCTEPHAX HENOIIIbHA. Y TaKUX BHUIAIKaX
HaQTOMPOIYKTH TPAHCIOPTYIOTh, 30€pIraloTh 1 BIAMYCKAaIOTh y ApiOHIN
Tapi. OCHOBHI BUMOTH, 110 BUCYBAIOTHCA JI0 TapH TaKi: TOCTATHS MIIHICTb,
3a0e31eueHHs 30epeKEHHS BMICTY, 3pYUHICTh B 00Ir'y 1 MOPTATUBHICT.

YMoOBU 30€piranHsi B TapHUX CKJIaJiaX PI3HUX COPTIB HAPTOMPOIYKTIB
3aJIe’KHO BI1JI TEMIIEpATypH crHajaxy MapiB periaMeHTYIOTbCs BUMOTaMH,
HaBeJCHUMHU B Tabm. 2.1.

BynuHKkM TapHUX CKJIaJiB MOBUHHI OyTU HE HWXKYE 2-TO CTYNEHS
BOTHeCTIMKoCTi, 3a BuHATKOM HadtoOa3 |l 1 Il kareropiit, mns skux

JIO3BOJISIETHCS Oy IyBaTHU TapHI CKJIaAU 3-TO CTYIICHS BOTHECTIMKOCTI B pasi
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

30epiranHa HaTOMpoOAYKTIB 31 cnanaxoM napiB nmoHan 120C. [Ins Takux
xe HadTonmpoaykTiB Ha HadToOazax |l xkareropii qo3BossieThesa OymyBaTH
MI3eMHI TapHI CKjJaaud MicTKicTio 10 60 M 3 rOpIoYMX MartepiaiiB (3a
BUHSATKOM IIJIJIOTH) 13 3aCHIIAHHSAM ITOKPHUTTIB yTpaMOOBAaHOIO 3eMJICIO
mapom B 0,3m.

Tabmuns 2.1

YMoBHU 30epirands HahTONMPOAYKTIB

YMoBU 30epiraHus Temneparypa cnanaxy napis
HadTonpoayKriB, "C
28i | 28 —45(45 — 120Bume 12(
HUKYC
MICTKICTh HA3€MHHUX CKJIAIB, M~
OJTHOMOBEPXOBUX 300 300 1500 1500
JIBOTIOBEPXOBHUX He nomyckaeTncs 1500 1500
TpunoBepxoBUx He nomyckaeTtbcs 1500 1500
HoTupunoBepxoBUX He nonyckaernscs
MICTKICTh HAMIBITIA3EMHUX 1 MMI3EMHUX CKJIAIB, M
OJTHOMOBEPXOBUX 50 50 250 250
JIBOTIOBEPXOBUX He nomyckaernscs
Bun tapu MeraneBa Pi3Ha
KinbkicTe sipyciB 1 2 2 2
Te came 3 MexaHI30BaHUM 1 3 5 5
yKJIaJaHHsIM Ha CTeJIayKax
Cminu ona mapHux ckaaoig. TapHl CKIaAu  PO3IUISIOTHCS

OpanamayepHuMu cTiHamu (0e3 mpopi3iB) Ha okpemi cekmii. Cekiii 3
TUTOIIEO IT1JIOTHU OHA/] 100 M2 HOBMHHI MaTH MO JIBa BUXOJIM HA30BHI.

JlonmyckaeThcs 30epiraHHs BCiX COPTIB HAQTOMPOAYKTIB B OJHOMY
TapHOMY CKJIaJi 3a YMOBH PO3MIIICHHS B OKpPEeMHX  CEKIIISIX
HaTONPOAYKTIB 3 TemmepaTyporo crnanaxy mapiB 45°C 1 Huxue, Npu
IIbOMY 3arajbHa KUIBKICTh TaKWX HA(TOMPOAYKTIB IOBHHHA OyTH HE
6inbmre 30 Mm°.

YV HamiBOiA3eMHUX 1 IMO3EMHHUX CKJIagax I 3aBaHTaXKEHHS 1
PO3BaHTaXXCHHS BIAIITOBYIOThCS HaHAyCH (IMOXMJI XOJH), SIKi IOBHHHI
MaTH KyT Haxuity He Ounbiine 30°1 mupuny He MeHie 1,8 M.

JI1s TOpU3OHTAIBLHOTO TPAHCIOPTY HA(TOMPOIYKTIB TapHI CKJAIU
3a0€3MeuyroThCsl  OOuKomiIiMaTbHUKaMH, a 0araTolmoBEepXOBl1 CKJIAIU
MalTh 1 BEPTUKAJIbLHUNA TPAHCIOPT y BUIILAL JGTIB 1 eJIeBaTopis,
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

MoOyJIOBaHWX B BOTHECTIMKMX IIIaXTax, 130JIbOBAHUX BiJ 1HIIHUX

MIPUMIIICHB.
ITigymoru TapHUX CKJIAIB POOJIATHCS 3 YXUIAMH 1 CTOKaMHM JJis 300py
BUMAJKOBO PO3JIMTHUX HAMTOMPOIYKTIB, IO BIIBOASTHCS  Yepe3

TiApaBiIivyHi 3aTBOPU B HAPTOMACTKU. Y JABEPSAX Ha3€MHUX TAPHUX CKII1B
BJIAIITOBYIOTh IMOpoOru-nmanaycu Bucororw 0,15 M, 110 mepemnkopKarTh
PO3TIKaHHIO HAPTOMPOAYKTIB IO TepUTOPii HapTOOA3M B pasi aBapii.

["omoBHI mpoxoau MiX MmTadeIIMU O0YOK MOBHHHI OyTH HE MEHIIIE
1,8, a nonoMixkH1 — He MeHIIe 1 M. VY mtadens ykiaagaerbcs He Oinbie 30
O004YOK, mMpHW MmHUpHUHI ImTabens B 2 OOUYKH, a BCTAHOBIIOIOTHCS OOUYKHU
000B's13k0BO  OTBOpamu Bropy. OaHa 3 BHUMOI [0 TapHUX CKIaIIB —
BEHTUJISLIIS, BOHA Ma€e OYTHU MPUPOTHOIO 200 3 MEXaHIYHUM MPUBOOM.

Vxnagandga OOYOK Ha CTelaXl 3IMCHIOETHCSI 3a JIOIOMOIOFO
caMOXITHUX a0o0 TepecyBHHMX MeXaHi3MiB. HaWOuIbpmioro momupeHHs
HaOyJu 301pHO-PO30ipHI MeTayeBl CTelaxli, BUTOTOBJICHI 31 CTaJleBHUX
TpyO, SIKi JIETKO BCTAHOBIIOIOTHCS OJIHIEIO JIFOJUHOIO 1 JI03BOJISIOTH
30epirati OOYKH B KiJibKa psAaiB (puc. 2.74).

Puc. 2.74 HaBanTtaxxeHHs i 30epiraHHs 00YOK Ha CTellaKax:
a —HaBaHTa)XXCHHs 00YOK IITadeneyKIagadyaMu; O — CTeJlax 13 CTaleBUX

TpyO

bynoBy TapHMX CKiIamiB, IO CHOPYKYIOTHCS 3a THIIOBUMH
npoektamu 1 MatoTh HoMiHaiabHy MicTKICTh 5001 1000 00ouok, mokazaHo
Ha puc. 2.75.
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Puc. 2.75.TunoBuii Tapauii ckiana: a — dacaj; 0 — monepeyHuit
po3pi3; B —IiaH; 1 —BopoTa; 2 —BIKHO; 3 —I€(IEKTOpP;
4 —BEHTUJIALIINHUAM OTBIP 3 KAITIO31MHUMH IpaTaMH;
S —aBTOMallIMHA; 6 —aBTOHaBaHTaXyBau; / —AUISTHKA 30epiraHHs
004YOK Ha MiJJI0Hax; 8 —BaroH; 9 —miamnipHa cTiHka miaTGopMmu;
10 —361pHe 3amizo0eToHHE TOKPUTTS; 11 —CcTiHa 3 BEMMKHUX OJIOKIB;
12 —pynnamentHa 6anka; 13 —3acunka; 14 —ninsaHka 30epiraHHs
O0ouoK Ha cTenaxax; 15 —pynaamenT mig kojaony; 16 —npusimoxk;
17 —ctiunuii kanan; 18 —Baru KOHTPOJbHI; 19 —nIpuMiIICHHS
komipHuka; 20 —manmyc

30epiranHgd HadTONMPOAYKTIB y Tapl Ha BIAKPUTUX MaWJaHYMKaX
JOTYCKAEThCA TUIBKU JJIl PIIMH 3 TEMIIEPATypoOI0 CHallaXy MapiB BUILE
45°C, mnpu 1pOMY JiepeB'ssHa Tapa 3a00pOHEHA, OCKUIbKM BOHA
PO3CHXAETHCA, IO NPU3BOAUTH 10 301IbIICHHS BTpaT, a 1HOAI W 10O
MMOMYTHIHHS Mace.

Maiinanuuku Oyayrotbest Ha 0,2 M BuUllle TOBEPXHI 3€MJI1 1 MOXKYTh
OyTH 3axXHIIEeH] 3eMJITHUM BajioM a00 HETOPIOUYOI0 CTiHOIO 3aBBUIIKK 0,5M
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

3 Mma#gAycaMd B MICIAX  cCHojdydeHHs. HaBkoio  MaiimaH4YMKiB
BJIAIIITOBYIOTHCSI KIOBETH JIJISI BIJIBOIY CTIYHHMX BOJ Y Ha(TOMACTKH.

VY Mexax OJIHIET OropoKi JOMYCKA€ThCS PO3MIIIyBATU HE OLIbIIe
JOTUPHOX ABOSPYCHUX ITabeniB po3Mipom 25 x 15 m. Biacranp mix
mrabensmMu Mae Oytu He MeHme 10 m, Mk psamamu 604ok — 1M 1 MK
mTadelsIMi ABOX CYCigHIX MalmaHuukiB — He MeHme 20 m. IllTaGemi
MOXYThb 3aXHIIATHCS HaBICAaMHU 3 TTOKPIBJICIO 3 HETOPIOUNX MaTepiaiB.

2.3.Po3paxyHku pe3epByapiB
2.3.1.Po3paxyHOK BepTHKAJILHUX HMUJIIHAPUYHUX pe3epByapiB

Busznauenns 06’'emy pesepsyapa. Ha puc. 2.76 mnokazaHui
BEPTUKAJILHUI pe3epByap 1 emopa THUCKY BI PIAWHMU Y3J0BXK CTIHKH.
PesepByap mepeOyBae Iiji MNOCTIMHUM THCKOM JHUXaJIbHOI'O KJjlarmaHa
(ZOOOH/MZ), SKUI BIONOBIAHO 10 3akoHy Ilackans mepenaeTrbcs B yci
TOYKU pe3epByapa 0e3 3MiHU. CTIHKM JIOJATKOBO CHPUHMAIOTh THUCK
PIIMHH, SKUM 3MIHIOETHCS BiJl BUCOTU H 1 BUBHAYa€ThCA 3a (POpMyII010

P=pgH , (2.1)
e p — WIIBHICTh HAQTOMPOAYKTY, kriM>, g — MIPUCKOPEHHS BUIBHOTO
najaiHHs, § = 9,8m/c%
k -
— ..A\
, 0\
=S 1 5, — IR
—_— ; \
— T\
4
By -
B R e

1

Puc. 2.76.Po3paxyHKoBa cxeMa BepTHKaIbLHOI'O pe3epByapa

Jns pesepByapa BepTukaibHOro craiesoro mapku PBC-1000 3
BUCOTOI0 HANOBHEHHA 8 M 1 MUIBHICTIO HAa(TOMPOIYKTY 900kr/™°
HAJUINIIKOBUH THCK 61t mincraeku ckiaage 70560H/M°. SIkimo BpaxyBaTu
HasBHICTh JUXAJIbHOTO KJIarmaHa, 0 MIATPUMYE THUCK MapiB IaJkBa
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

2000H/M% TO 3araibHuid PO3PaxXyHKOBUM HAUIMIIKOBHM THUCK OIS
M1JICTAaBKU pe3epByapa CKIIaje 72560H/Mm°.

OOcsar BepTUKAJIBHOIO pe3epByapa 3alCKUTh BIJ IUIOLII HOTro
mincTaBku 7D%/4, ne D — BHyTpimmHiii giameTp pesepByapa, i BHCOTH
pe3epByapa Hp

vp:(m2/4)Hp:zﬂéHp, (2.2)
ne R, —paniyc pesepByapa, M.

Pospaxynox na miynicme cminok pesepeyapa. Y XOJl €KCIUTyaTarlii
pe3epByapa HOTO CTIHKH 3a3HAIOTh HAINPYTU PO3TATYBAHHS 1 CTUCHEHHS.
[Ipy 3amoBHEHHI  pe3epByapa  HA@TOMPOAYKTOM  MOTO  CTIHKHU
PO3IIUPIOIOTHCS BIJl TUCKY CTOBIIA PIAMHHU 1 TUCKY B Ta30BOMY IIPOCTOPI,
BEJIMYMHA SIKOTO 3aJICKUTh BiJl TUCKY BIIKPHUTTS IUXAJIBHOTO KiamaHa
(20001ITa). ITix yac 3nuBYy HaQTOMPOAYKTY pe3epByap CTUCKYETHCS 1 THCK
B HbOMY CTa€ MEHIIE aTMOC(EPHOTO Ta BU3HAYAETHCS TUCKOM BIJKPUTTS
KJ1araHa po3pipkeHHs (Bakyymmerpuannii Tuck 20011a).

MinnicTh MaTepialy HIUNHAPUYHOT YaCTUHM peE3epByapa Ha
onuanyHii BucoTi (h = D) mpu po3TaryBaHHi 3HAXOASATh 3 BUpPa3y

gy =N/F;, (2.3)
1e O,— MeXa BUTPHBAIOCTI (MIITHOCTI) MaTepiaay IpH PO3TATYBaHHI (Is
crami Mapku Ct 2 — 334 MIla); N=PF =PDD — cuia, IO PO3TATYE
WTIHAPUYIHY ITOBEPXHIO pe3epByapa Ha OJMHUYHY BUCOTY, H; F, — moma
mepepisy Merally pesepByapa, Ha SIKY i€ CHIA, I[0 HOT0 PO3TArYeE, M,

F,=2D0;

CKOpOYYIOUM YHCEIBHUK 1 3HAMEHHUK CKJIaJ0BUX BHpasy (2.3)na D
(1 crIpoIieHHS pO3PaxXyHKIB), OTPUMAEMO

= LD 2.4
O-B 251 , ( " )
3BIJIKM TOBIIIMHA CTIHKHU pe3epByapa Oy1e
_ pb
o=—". 2.5
1 20'B ( )

Jlst pesepByapa mapku PBC -1000
3, = 72560 12,3/ (2 334- 10°) = 0,0014n aGo 1,4 M.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

3 ypaxyBanusaMm 3amnacy wminHocti (1,5 — 3,0)Bubupaemod; = 4mm.

301IbIIICHHS TOBIIMHU CTIHKH TIOB'S13aHO 3 HABAaHTAXXEHHSIM B1JI Baru Jaxy,
TeMIlepaTypHoto Aedopmaliiero, negopmariisiMu Bl «BAUXY» 1 «BUIUXY,
BITPOBUM HABAaHTAXKEHHSIM 1 MOXJIMBUMM TOIITOBXaMH B pE3yJbTaTi
3eMIIETPYCY.

VY mpoueci ekcrulyarailii pe3epByapa MOXiIuBa aedopmariis KHoro
CTIHKM 4Yepe3 MEePEeBUIICHHS JOMYyCTUMHUX HaNpy>KeHb a00 YTBOPEHHS
TPILIMH YHACTIIOK «BTOMM» MaTepiany.

Y 1883 p. akamemik B.I'. IllyxoB 3ampomnoHyBaB BH3HA4aTH
ONTUMAJIbHI PO3MIPH pe3epByapiB 3 ypaxyBaHHSIM MIiHIMAJIbHOI BUTpaTH
MeTaay Ha OYJIIBHMIITBO pe3epByapiB 31 3MIHHOI 110 BHCOTI TOBIIMHOIO
CTiHKHU. JlaHe pIIIEHHSA CTal0 KJIACUYHHMM 1 JIOHWHI BHUKOPHUCTOBYETHCS
npu OyIiIBHULTBI pe3epByapiB. Ha puc. 2.77 mokazanuii pesepByap 3i
3MIHHOIO TI0 BUCOTI TOBIIMHOIO CTIHOK, II0 3HUXYE BUTpPATy MeETaly 1
M1JIBUIIY€E CTIHKICTD.

ht

w2

3]

4 o,
Puc. 2.77.Pe3epByap 31 3MiHHOIO 110 BUCOTI TOBIIIMHOIO CTIHOK

Bucora pesepByapa Hp cknaje
Hp:VP/R. (26)

ToBmKHY CTIHKH pe3epByapa MOXHa 3HAWTH 3 BUpasy (2.5)
8= pyHp2Re/ 20 = [\ (UB/'F% ) (2.7)

dopmyna (2.7) n03BoisiE  BCTAHOBUTH  3B'I30K MDK  yciMma
rmapaMeTpamMu pe3epByapa.

Emropa THCKy mojaHa y BHIUISIAI IPSIMOKYTHOI'O TPHUKYTHHKa (pHC.
2.76). Tuck piguHU MPOMOPIIHHO MHiABUINYETHCS BiJl BEPXHHOI YACTUHU
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

pe3epByapa 10 HWKHBOI. Pe3epByap CKIIagaeThCs 3 TPhOX MOSICIB BUCOTOIO
hy, hp, Mg pi3HOIO TOBIIMHOIO CTIHOKJ;, J, 1 J5.

['pannyHa TOBIIMHA OKPEMHUX JIHCTIB CTIHKM B PI3HHX I0scax
pe3epByapiB, 10 3HAXOASITHCSA B €KCIUTyaTallli, mokasaHa B Tabi. 2.2.

Tadomuist 2.2
['parmyHa MiHIMalbHA TOBIIWHA JIUCTIB CTIHKHM CTaJIEBUX
pe3epByapiB
Mictkicts  |Mapka Homep nosica
pe3epByapa, M | crami | 1 2 3 4 5 6 I 8
100 BCT3|2,0(2,0| 15| 1,5
200 BCT3|2,0,2015| 1,5
400 BCT3|25/2015| 1,5
700 BCT3|3,0(25(20| 20 (15| 15
1000 BCT3| 3513025 2520 20| 15| 15
oar2C| 322424 20|20 20| 15| 15
2000 BCT3| 5550|140 35(3,0| 30| 20| 2,0
o9ar2C 434238 3,228 20| 20| 2,0
3000 BCT3| 7,016,050 40 35| 25| 20| 2,0
oa2C| 52,4845 353,01 20| 20| 20
5000 BCT3|78|6,8|,59| 48 38| 2,7 | 20| 2,0
0ar2C| 6,0/ 5345 39|35 25| 20| 20
10000 BCT3|10,5/10,0{ 85| 7,0 | 55| 40| 3,0 | 3,0

o9r2Cc 908070 6048| 30| 3,0] 3,0
20000 09r2C|12,0/11,0,10,0, 9,0 | 8,0| 6,0 | 6,0 | 6,0

2.3.2.Po3paxyHoK 3aJ1i300e TOHHHX pe3epByapiB

3aI11300€TOHHI pe3epByapu 3a reOMETPUIHOI0 (OPMOIO TOAUISIOTHCS
Ha UWIIHAPWYHI Ta TPSIMOKYTHI (KBajpaTHi, TpaHmeiHi). HaliGiapImoro
MONIUPEHHS HAOYJIM [UIIHAPUYHI PEe3EpBYapH, 10 3pyUHi B €KCIUTyaTallil 1
MarOTh KOHCTPYKTHUBHI NIEpeBary.

CTiHKM UUIIHAPUYHUX PE3EPBYapIB, BIIUYyBAlOUU MEPEBAKHO OCHOBI
PO3TSTYIOYi 3yCHIUISI, MOKYTh MaTH HEBEJIMKY TOBINUHY (MPAKTUIHO IIe HE
menmie 8 — 10cM). ApMarypa CTIHOK CKIIQJA€ThCS 3 TOPHU30HTAIBHHMX
CTPUXKHIB, Kl YTBOPIOIOTh 3aMKHYTI KUIbIIS, 1 BepTUKaIbHUX. HailoabIn
BIJIMOBIIaJILHUM BY3JIOM pe3€pByapa € MOE€IHAHHS CTIHKHU 3 JTHHIIEM, SKe
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3MIMCHIOETHCS 3a JIONIOMOTOI0 apMOBAHUX BYTIB 1 JIOJaTKOBUX CTPHIKHIB
VIS CTIPUMHSATTA  PO3TATYIOUHMX 3YCHJIb. | OpHM3OHTAIbHI  CTPYOKHI
CIIPUMMAaIOTh KIJbLEB1 3yCHJILIA, SIKI 30UIBIITYIOTHCS 10 HUXKHBOI YaCTUHHU

pesepsyapa (puc. 2.78),01HaK, NOYMHAIOYM NPUOIU3HO 3 2/ BHCOTH Bil

BEPXHbOI YaCTHHH, KUIBIIEB1 3YCHIIIS 3aBASKH )KOPCTKOMY 3B'S3KYy CTIHKHU
3 THUIIEM TEePeCTar0Th 3pOCTaTH 1 MOCTYIOBO 3MEHIITYIOThCS 10 HUKHBOI
YaCTHHU.

Puc. 2.78.1uninapuunuii 3am1300eTOHHUN pe3epByap: 1 —konoHw,
2 — OIS I0BUH JIIOK; 3 —OTBOPH ISl BUTSDKHOT TPYyOH; 4 —3JIMBHUM JIIOK

VY 3B'I3Kky 3 UM 1mepepi3 KiIbIEBOI apMaTypH, OOYHCICHUH 3a
HaWOUTBIIIMM 3YCHUJIISIM, 3a3BUYal TMOCTIMHUI Y HUKHIN YaCTHHI CTIHKH, Y
BEPXHIM XK€ — BIH 3MEHIIIYETHCS BIAMOBIAHO 31 3MEHIIECHHSM KIJBIIEBUX
3yCHIIb. BepTHKaIbHI CTPHXKHI € HE TUTbKM MOHTaXHHMU JJI YTPUMAaHHS
KiTenp mijg yac OCTOHYBaHHS, ajie BOHM HEOOXigHI TakoX 1 JjIs
CIPUUHATTA 3TUHAJBHUX MOMEHTIB, IO [JIIOTh Y BEPTUKAIBHUX
momuHax. [li cTpukH1 3a3BUYail 3aJjal0Th TPOXU MEHIIMM J11aMETPOM,
HDK KIJBIIEBI, 1 pO3TammoBytoTh Ha BiacTanl 10 — 20cm oaun Big ogHOTO. Y
pe3epByapax BEIMKOTO JiaMeTpa MepeKpUTTS OyAY€E€ThCS 3 OKpEMHX ILUIUT,
10 CIIUPAIOTHCS HA MPOMIXKHI CTOSIKM: 1HOJI1 IO KOHIIEHTPUYHHUX KOJIaX, a
qacTile — MPSIMOKYTHOIO CITKOI 3 Kpokom oceit 3,5 — 4,5M. Ilepepi3
CTOSIKIB KBaJipaTHHWi, HE MeHIIe 25%X25cM. [lepekpuTTs HMTHAPUIHUX
pe3epByapiB 3a3Buyaii 6e30anouHe, a s pe3epByapiB giaMeTpoM 10 15Mm
— KyIoJbHe 0€3 MPOMDKHHMX CTOsIKIB. Ha maHuii yac po3poOJieHi THIOBI
MPOEKTH Ha pi3Hi MicTKOCTI 00'eMoM Big 50010 30 000M° 3 6e36aT0uHIM
MIEPEKPUTTSAM, Yy SKOMY TOBIIMHA IUIMTH TICPEKPHUTTS 1 JHUINA ITOBHHHA
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Oytu He MeHme 12 cMm, a KyNOJbHOTO TOKPUTTA HE MeHme 8 cMm.
BHyTpilllHg MOBEpXHSA [HUINA pe3epByapa BJIAIITOBYETHCS 3 YXHIOM
1:100y 61k 301pHOTO KOJIOAS3S.

dyHAaMEHTH TMMiJ  CTOSKaMH TIpu  0e30ajJ04Hil  KOHCTPYKIIii
MEPEeKPUTTS BJAMITOBYIOTHCS B PIBEHb 3 MMIAOMIBOIO JHHUINA Y BHUIJISAII
3BOPOTHUX Kamitenel. [Ipu BiACYyTHOCTI TpyHTOBUX BOJA (yHIaMEHTHU
MOKHa PO3TAIIOBYBATH 1 HWKYE JHMINA, III0 MEHIII HAJIHHO 3 TOYKHU 30pYy
YTBOPEHHS TPIIIUH, ajie 00XOIUTHCS JICIIICBIIIE.

CTiHKH IPSIMOKYTHHX pe3epByapiB (puc. 2.79)mpalioroTh Ha BUTHH Y
TOPU30HTAILHOMY 1 BEpTUKAIBLHOMY HampsIMKax 1 3a3BHYail MAlOTh OLIbIITY
TOBIIMHY, HIDK CTIHKM IIWJIIHIPUYHHUX PE3EPByapiB THUX K€ PO3MIpIB.
CrnaOkuM MicleM MPSIMOKYTHHX pe3epByapiB € KyTH, 5Kl 3a3BUYail
MOCWJIIOIOTBCSA BYTaMU 3 JOJATKOBOIO apMaTyporo st 3a0e3nedeHHs
KOPCTKOTO 3B'SI3KYy CTIHOK MIJK COOO}0.

a=H 4z { e
2 B
= : _
=4 é
. / | [ » ”ﬂﬂor
v/ B
. r N

Puc. 2.79.Entopu 3ycuib 1 MOMEHTIB Y CTIHIII HWTTHAPUIHOTO
3aJ11300€TOHHOT'O pe3epByapa

OpmHak y 1IUx pe3epByapax MOKHa BUKOPUCTOBYBATH HAsBHY ITUIOINTLY,
KOJIU TIOTPIOHO pO3TaIlyBaTH KiTbKa pe3epByapiB MOPYyY. PO3MIPH iX ¥y
IJaHi HIYMM HEe OOMEXeHi, a BHCOTa piIKO OyBae Ouibme 6 M. Y
pe3epByapax Majioro OOCSTY CTIHKHM MaloTh BUTJIAI MPOCTHX IUIUT, SKI
MOXYTh OyTH TMOCTINHOT TOBIIMHU I10 BCii BUCOTI. Pe3epByapu BeIUKOTO
00'eMy MOXYTh OyTH pO3IlJE€HI Ha KaMepu 3 OJHI€I0 abo JIeKlIbKOMa
MPOMDKHUMHU CTIHKaMH, a TPU BEJIUKINA JOBXHHI pe3epByapa poOJISITh
pebpa KOPCTKOCTI.

JIJisi IepeKpuTTs y MPSIMOKYTHOMY pe3epByapi BUKOPHUCTOBYIOTH
IUTUTH, 0 PO3MINIYIOTh O KOHTYpY. HaliOuibioro nommpeHHs: Ha0yio
O0e30ankoBe TepekpuTTA. JlHUIE Tpu CTIHKOMY TIPYHTI MOXE OyTH
oetonHe ToBimuHOW 30 — 50cM, NpUUOMy B IIbOMY BHUIIAJIKy HEOOX1JHO,
o0 BOHO OyJI0 MIIHO 3’€IHAHO 13 3aJ1300€TOHHUMM CTIHKaMmu, IIe

104



2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

JOCSITAETHCST  3aKJIAKOK0 KOPOTKUX CTPHKHIB. Hailuacrime mHUIIE
POOJISITH 3a11300€TOHHHUM 3 MIOTOBIIIEHHSM II1] CTIHAMU 1 CTOSIKaMH.

Pospaxynox npamoxymuux i 6acamoxymuux pezepsyapis. Crocio
PO3paxyHKy CTIHOK pe3epByapa, 10 MaloTh y TJIaHl 00pHC MPSIMOKYTHHKA,
3QICKUTh Bl TMPUUHATOI KOHCTPYKINI 1 CIIBBIJIHOIICHHS PO3MIpiB
pesepyapis (puc. 2.80).

I
Ll

il
H
|

ALl 1O 2

T
i L = L 4
5 B3 Lﬂ}/. _.j

24800

Puc. 2.8O.H3p51M0KyTHH1”4 30ipHUI 3a711300€TOHHUI pe3epByap
06'emom 2000Mm™: 1 —30ipHE MEPEKPUTTSI;, 2 —MOHOJIITHE JHUIIIE;
3 —CBITJIOBUH 10K, 4 —I0K-J1a3; 5 —BeHTWIALINHUN MaTpyOoK;
6 —npusMok

Bigkputi mpsMOKYTHI pe3epByapu 31 CTIHKaMu 0Oe3 pebep Tmpu
BIIHOIIICHH] BUCOTH JO OUIBIIIOTO pO3MIPY B IIJIaHI OLIbIIE ABOX IS
PO3paxyHKy pPO30MBAIOTHCS MO BHUCOTI Ha OKpeMi moscu-pamu. Koxken
NOSIC SIBJITE COOOI0 3aMKHYTY TOPHU3OHTAJIbHY pamy 3 IpOJboTaMH a i D
(puc. 2.81), HaBaHTa)XKEHY BHYTPIIIHIM THCKOM p, SKHH BHUKIUKA€E B
€JIEMEHTaX paMH MO3I0BXXH1 CHUJIU 1 3TUHAJIbHI MOMEHTH

_pa. . _pb
N,=——; N,=—, 2.8
a 2 b 2 ( )
7ie p — FAPOCTaTUYHMM TUCK Yy 3aJ]laHOMY Tepepisi, [la.

KyToBi MOMEHTH MO’>XHAa BH3HAUHUTH 3a TEOPEMOIO TPHOX MOMEHTIB,
PO3TIISAIAI0YN 3aMKHYTHUH KOHTYD SIK Hepo3pi3zaHy Oanky. Jljist pesepByapiB
KBaJpaTHOro Iepepizy B miaHi (mpu a = D) KyTOBi MOMEHTH OyAyTh MaTh
bopmynu:

2 2

_ pa . __Ppa
M, =" Mg=-+"_". 2.9
*247 TR 12 (2.:9)

[li dopmMynm MOXHa 3acTOCyBaTH 1 JJII pe3epByapiB, [0 MAKOTh Y
m1aHi (opMy IMPaBUILHOTO 0AaraTOKyTHHUKA, OCKIJIbKHA BHACIIIOK CUMETPIi
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

HE B110YBA€THCSI MOBOPOTIB KYTIB 1, OTXKE, BCl €JIEMEHTH OYIyTh KOPCTKO
3akpimieHi. Takum yuHOM, JJIs1 6araTOKyTHOTO pe3epByapa CIpaBeIINBI
dopmymu  (2.9), a TO3MOBKHI CHIM MOXYTh OYyTH pO3paxoBaHi 3a
dbopmynoro

n=Pd (2.10)

2

ne d — miaMeTp BIIMCAHOTO KOJIa, M.

Po3paxyHoxk MPSIMOKYTHOTO
pe3epByapa, pO3JUICHOTO Ha JBa
BIIUICHHS BHYTPIIITHbOIO
MEepPEropoaKoI0, TMPOBOJUTHCA  TaK
camo, K 1 PO3paxyHOK
TOPU30HTAIBLHOT JIBOIIPOTOHOBOI
——4 3aMKHYTOi pamMu. [ TpaHIIeHUX
SIHLE LN = pe3epByapiB 3py4HO 3aCTOCOBYBATH

MPOMIKHI 3aTSDKKM IO JIOBXKHHI, a
PO3TATYIOUl 3YCHIIII B 3aTsDKKax 1
MOMEHTH B CTIHKaxX 3HaXOIAThCS 3
PO3paxyHKy BIJMOBIJHUX paMm abo 3a
TOTOBUMH (POPMYJIaMHU.

m—

3ruHaIbHI MOMEHTH 1
g " ﬂ‘ e MO370BXKH1 PO3TSHKHI CHJIM B CTIHKax
il

te'_?‘é u F MPSIMOKYTHOTO pe3epByapa 3
1~ oA Bi.ﬂHO‘HIeHHSIM cropiH Big 0,510 2 Bix
‘?’ Al T1IAPOCTAaTUYHOTO HaBaHTAKEHHS
== MOXYTh  OyTH  BH3HA4€HI  3a

e M ‘Hf CreniaabHUMU TaOIULAMHU.
Puc. 2.81.Entopu 3ycuis i Pospaxynox YURTHOPUHHUX
MOMEHTIB y CTiHIII IPSIMOKYTHOI'O 3aﬂi3q6em0HHux pesepsyapis.
3a11i306€TOHHOrO pesepByapa  HAHOLIBLL nebesnedHnmu

HalpyXEeHHSIMU B  3a11300€TOHHUX
pe3epByapax € Hampy>KEHHsI po3TAry. Tomy eleMeHTapHUN PO3paxyHOK
HUAJIHAPUYHUX PE3epByapiB 3a CTadi€l0 PYWHYBaHHS 3BOJUTHCS 10
mia0opy mepepidy KiIbLEBOI CTaJeBOI apMaTypH, IO CIpUHAMAaE KiIbIEeBl
PO3TSHKHI 3yCHJUIS, 1 0 BU3HAUYCHHS TOBIIMHU O€TOHHOI CTiHKHU. [lepepis
OCTOHHO1 CTIHKH KOPITYCY PO3PaXOBYETHCS TaKOX IMPU poOOTI OETOHY Ha
pPO3TSTaHHSA 3a yYMOBH OTPHMaHHsS HEOOXIJHOTO 3aracy MIIIHOCTI SIK
3aXUCTY MPOTH YTBOPEHHS TPIIIKH.
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

[Ipy  po3paxyHKy  CTaTM4YHO  HEBM3HAY€HAa  KOHCTPYKIIIS
AJIHAPUYHOTO pe3epByapa MoOKe OyTH po3ujeHOBaHA Ha O1IbII MPOCTI
CJICMEHTH:. CTiHY (3aMKHYTY HWJIIHIPUYHY OOOJIOHKY), AHMINEG (IUTUTY Ha
IPYXKHIA OCHOBI) 1 mHepeKpHTTd. lle IpHUIyIIeHHS MOXJIMBO, OCKIJIbKH
TOBIIMHA 1 BUCOTa CTIHKH Pe3epBYyapiB BIAMOBITHO 0 TEOPil PO3paxyHKY
00OJIOHOK Taki, M0 KpailoBi 3yCWUISI B HUX, MPUKIAJACHI O BEPXHHOTO
KOHTYPY UWJIIHJIPUYHOI CTIHKH, NMPAKTUYHO HE BIUIMBAIOTh HA BEJIIMYUHY
3yCHUJIb, 1[0 BUHUKAIOTh MPHU CIIOIYUYEHHI CTIHKH 3 JHUIIEM.

Busnauenns nnowi nepepizy kinobyegoi apmamypu. OCKUIbKH
TIAPOCTAaTUYHUM THUCK 3MIHIOETBCS 1O BHCOTI pe3epByapa, CTIHKY
pe3epByapa po30MBaIOTh Ha JeKiJIbKa Iepepi3iB uepe3 piBHI MIXK CO000
NpOMIDKKHM (Hampukiam, yepe3d 1 M), a mepepi3 apMaTypu KOKHOTO TOsCa
BHU3HAYAIOTh 32 MAaKCUMAaJIbHUM THUCKOM, TOOTO TPUKYTHY €MIOPY THCKIB
3aMIHIOIOThH CTYITIHYACTOIO.

KinprieBe  3ycuiuisi  po3TAraHHS  Ha  OJUHMINKO  JIOBXKHHH
TOPU30HTAIBHOIO Mepepily CTiHku pe3epByapa (B H/M) ckiame

T = pgRt, (2.11)

ne h — rnmmOuHa 3aHypeHHS pO3paXyHKOBOTO TIEpepidy HIKYE PIiBHSA
HaQTOMPOAYKTY, M.

HHOL[[a IMOoIICpCYHOro HGpGpiBY KiJ’IBHeBO.l. apMaTypu BHU3HAYA€THCA 3
YMOBH, 10 BCC KiHBHeBe 3yCHJLIIA CHpHﬁMa€TBCH apMaryporo, TOOTO
hR

F. = pgi k

a ’

g

T
ne K — zarampHuii koedilieHT 3amacy MinHocTi, K = 1,8; o, — cepenne
3HAYEHHS MEX1 TeKydocTi ctani, [1a.

(2.12)

ToBIMHA CTIHKH O JJIsI KOXXKHOTO TEpepi3y BU3HAYAETHCS 3a YMOBHU
MOHOJIITHOCTI 3aj11300€TOHHOTO pe3epByapa, NMpH sAKiid apmaTrypa 1 OCTOH
MpalTh CyMicHO. OTXe,

Tk, = F0;, + F,0,, (2.13)
ne T — kinbueBe 3ycwuis postsarannsa, H/m; k, — xoediuient
TpimuHocTidikocti (npu tucky mo 0,1 MIla k,, = 1,3); Fs — moma
MOINEPEYHOr0 Tepepidy OETOHHOI CTIHKH, fKa TMPHUITaJaE Ha OJUHUIIIO
JIOBXKWHU;, 0 — TOBIIIMHA CTIHKM T0OsiCa pe3epByapa, 10 PO3pPaxoOBYEThCH,
M, 05, —MeXa MIITHOCTI OETOHY Ha po3Taranss, Ila;
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

1
_ 13/ 2.
1€ 0g — MEXa MIITHOCTI KyOidHOTO 3pa3ka OeToHy Ha CTHUCKaHHS (TOOTO
Mapka OeToHy), Ila; 0, — momycThMa Hampyra po3TAraHHS B CTajCBId

apmartypi, I1a.

3 YMOBM MOHOJITHOCTI BiIHOCHI Aedopmaliii apmaTypu 1 OETOHY
MOBUHH1 OyTH PiBHIi, TOOTO

E, =& =E. (2.15)
OTtxe,

o, =&E, (2.16)
ne E —Moyb npy>kHOCTI ctani, I1a.
YucneHHUMHU A0CIiJaMyd BCTAHOBJICHO, IO O MOMEHTY YTBOPEHHS

TPIIIIMH TpaHWYHE BiAHOCHE TOAOBXKEHHS OetoHy & = 0,0001, Tomi
Harpyra B CTaJIEBI apMaTypi B 1Ieid MOMEHT Oy/ie

o, = £E =0,000120,510" = 205 MI]a.

[TincTaBuBIIM 3HaueHHs F,, Fgs 1 0, B (2.13),0Tpumaemo

o
Tk, =d0,, +Tk—*,
D 6.p o

T

3BIJIKU TOBIIIMHA CTIHKH pe3epByapa

k o -k
5=pghR£ w7 Ua]. (2.17)

06.p UT

SIKIo mifCcTaBUTH PEKOMEHNOBaHI 3HaueHHs K, K, o, 1 mpuiiHsaTu
o, = 250MlIla, To ocTaTo4HO OTpUMAEMO O (B M)

5= 1;L5/;‘9’hR . (2.18)
o0.p

JIyist monepeKeHHsT YTBOPEHHS TPINIUH JOMYCTUME HaBaHTAKCHHS,
3HaAWJIeHe 3 PO3PaxXyHKY IOSBH TPIIMIMH, TOBUHHE OYTH 3aBXKIU OLIBIINM
HaBaHTAXXEHHs, 110 BHM3HAYAETHCS Ha MIJCTaBl YMOBU IMepeiadyl BChOTO
3YCWJIIA PO3TATAHHS HA apMaTypy, TOOTO
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2. PE3BEPBYAPU JIVIA 3BEPITAHHA HA®PTH I HADPTOIIPOAYKTIB

I:60-6.p + I:aO-a S FaUT
Ky, k

3 OCTaHHBOI YMOBH HEBaXXKO 3HAUTH HEOOX1JHE HACHYEHHS CTIHKHU
pe3epByapa apMaTyporo, IMpHU SKOMY HE BHUHUKA€E B OCTOHI TPIIIUH.
[To3HauuBIM KoedirieHT apmyBaHHs 4depe3 u = F, | F; 1 po3ainuBim
00uIB1 YaCTUHU HEPiBHOCTI Ha Fg, oTprmMaemo

o
= o (2.19)

kTpJT
K O

U

HacnpaBai cTiHKa OHTHAPUYHOTO pe3epByapa 3akpimjieHa Oijs
JHUIIA 1 TIEPEKPUTTA 1, KPIM 3YyCUJIb PO3TSITaHHS, BOHA MiJAJAETHCA 1€
BUTHHY TI0 yTBOpOYid. ToMy Tmpu po3paxyHKy MIHIIHAPUYHUX
pe3epByapiB BEIMKOro 00'€eMy 1 MPSAMOKYTHUX pe3epByapiB HEOOX1THO
TaKOX PO3PaxOBYBAaTH 1 BEPTUKAIBHY apMaTypy.

3aBIaHHA 1JI CAMOKOHTPOJII0

1. HaBectu mepeBard 1 HEIOJIKHM  CTaJ€BHX pPE3epByapiB IS

30epiranHs HaQTH 1 HAQTOMPOAYKTIB.

2. BuzHauuTu 00’ €M BEpPTHUKAJIBHOTO IWJIIHAPUIHOIO pe3epByapa JJis
30epiradHs HaQTH 1 HATOMPOAYKTIB.

3. Ska cTpyKTypa BepTUKAJIBLHOTO ITUIIHIPUYHOTO pe3epByapa.

4. Knacudikariis pe3epByapiB 3a (HOpMOIO Jaxy.

5. OxapaxkrepuzyBaTH MmaTepiaiv, 3 SKUX CHOPYIKYIOThCA
pe3epByapu 11 30epirands HapTu 1 HAQTOIPOAYKTIB

6. HaBectu OCHOBHI JKepena BTpaT MPOAYKTY B pe3epByapax s
30epiranHs HaQTH 1 HATOMPOAYKTIB.

7. Knacudikariis pe3epByapiB 3a (OpMOFO JHHIIL.

8. BuzHauuTu OCHOBHI PO3paxyHKOBI TapaMeTpU pe3epBYapiB.
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3. HII3EMHE 35EPI'AHHSA HA®TU I HA®TOINIPOAYKTIB
Y MACHUBI I'TPCBKHX ITOPI

(b, D)

032/IAHYMO.  CIMPYKMYpPY NPUpoOOHUX 1 WMYYHUX CcXoeuwy Ons 30epicanus Hagpmu i
Hagmonpodykmis, cnocoou ix cnopyoicents, 001A0HAHH MA eKChIyamayii.
Onanysanus mamepiany po30iny 00360J1€ HAGYUMUCH.
—  00IpYHMOBAHO 0OUpaAMuU Munu NIO3eMHUX CX08UWY OISl 30epedcenHs HAhmonpooyKkmis,
—  NpoBoouUmMuU eKCNAYamayiluti po3paxyHKu yux oo’ ekmis,
K— BU3HAYAMU OCHOBHI NApamMempu y KOHKPeMHUX YMOBAX eKCHIYaAmayii. /

3.1.3arajapHi M0J0KCHHS

OnuH 3 HaOUIBII €PEeKTUBHUX CHOCOOIB MiJ3€MHOr0 30epiraHHs
HapTu 1 HAQTONPOAYKTIB TMOJATa€ y BUKOPUCTAHHI MNPUPOJHUX a0O0
IITYYHUX IYCTOTH B TIPCBKUX Tmopoaax (BiampalbOBaHUX Kap'epis,
IITOJICHB, MAXT, CTAPUX KOMAJICHB 1 T. 1.) 332 YMOBH JIOCTaTHHOTO THUCKY 3
OOKy TIpPYyHTOBUX a0O0 IJIJaCTOBUX BOJl, BEpXHIH pIBEHb SKHUX ITOBHHEH
3HAXOJMTHCS BUIIE PiBHSA HAPTOMPOAYKTY, 1m0 30epiraeTbes. Takuii cTaH
PIBHSI [PYHTOBHUX BOJ CTBOPIOE MIJANOPY, IO 3ano0irae BUTOKY MPOTYKTY
31 cxoBuia. CHOPYIKYIOTbCS TaKOX BHUPOOKHM B TIPCBKUX MOPOJAX
CrieIajbHO M1 CXOBHIIA.

[TopiBHSIHO 3 Ha3eMHUMHU HA(TOCXOBUIIIAMU BOHU OLibIll O€3IEYHI,
XapaKTEePU3YIOThCSA MEHIIMMU BTpAaTaMH BiJl BHUIIAPOBYBAHHS, MEHIITUMU
BUTpATaMU TeIljia Ha MiATPUMAaHHSI HEOOX1AHOT TeMIIepaTypy B CXOBHII
MEHIIIMMH MUTOMUMH BUTPATaMH Ha CIIOPYPKEHHS Ta €KCILTyaTallifo.

VY mi3eMHHX CXOBHIIAX MOKJIMBE 30€piraHHsl pi3HUX BYTJICBOJIHIB.
[Ticnst GaraTopiyHUX AOCIIIIB PO3pOOICHI METOIU 30€piraHHsS BaKKUX 1
JeTKUX Ha]T, AW3ETLHOTO TMalKBa, Tacy, NaauBa JJIs PEaKTUBHHUX
JIBUT'YHIB 1 OCH3UHY.

Jlo cxiany migzeMHUX Ha(TOCXOBHUIIN BXOMATH IMA3EMHI pe3epByapu
(BHpOOKHU-MICTKOCTI, JTIOMTOMIXkHi TipHUYi BUPOOKH, CBEP/IJIOBHUHHM Ta iH.).

Haszemui 6yoieni ma cnopyou. SIk pesepByapu a1 30epiranHs HadTH
BUKOPHUCTOBYIOThH MPUPOIHI a00 MITYYHI MTyCTOTH.

Jlo mpupoaHUX MyCTOT HaJjeXaTh. BUUEPIyBaHHI Ha(TOBI W ra3oBi
POJOBHINA, TPIIIIMHMA, KABEPHH, TIEYEPH B TOBIIAX IPCHKUX MOPIJ Ta 1H.

Ha puc. 3.1HaBenena cxema IiJI3EMHOTO CXOBHIIA HAPTOMPOIYKTY B
npupo it 3amaauHi. Ile cxoBuie miarororiaeHo ¢ipmoro «KeocTok»
(®Ppanriist), sKa CTBOPIOE 1 3IIHCHIOE EKCILIyaTallil0 HAaBiTh BEIMKHUX
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3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

CXOBHII IJi cupoi HadTH, HAPTONMPOAYKTIB 1 IPUPOJTHOTO Ta3y B CaMUX
pi3HHX TeojioriyHuXx popmairiax (mopoaax MeBHOroO reHe3ucy).

Tpyba zamoerermsm
HadTonpomrrTom

Hacor anx eipghopy Ao [ BRBORY BadToTpoyEIL
prsuﬁmmauﬁm o=l
= e

......

Puc. 3.1.1Tim3eMHe cxoBuile HaQTOMPOAYKTY B IPUPOAHIN 3amarHi

Omnak B pasi BIICYTHOCTI MPHUPOJHHX IYCTOT iX JOBOJIUTHCS
CTBOPIOBATH MITY4YHO (puc. 3.2).

Puc. 3.2.1Ti13eMHe cxoBulle cupoi HaQpTu: 1—puHATTS TPOAYKTY;
2 —piBeHb I'PYHTOBUX BOJI; 3 TpyOa- 000n0HKa; 4 —BiJKauKa BOJIU;
S —BHaa4a NpoaykTy; 6, 13 —OeToHHa mepeMuuka; / —omaiu,

8 —BongHa noaymika; 9 —piakuit npoaykT; 10 —razomnonioHuit

npoaykT; 11 —BoasiHuii Hacoc; 12 —Hacoc A NpoayKTy

Jlo Ty4YHUX IMyCTOT HaJIEKaTh.

* CXOBHIIA B TIPHUYUX BUPOOKAX 3aKPUTUX TIPHUYHUX ITIAMPUEMCTB;

° CXOBHWIIA B CHEIIAJILHO MOOYJAOBAaHUX ISl II€] METU TIPHUYUX
BUPOOKax;

* CXOBHIIA y BIJIKJIaJEHAX KaM SHOI COJIi;

* JIbOJIOIPYHTOBI CXOBUIIIA,

* CXOBHIIA, CTBOPEHI KaMy(pJIETHUMHU BUOYXaMHu;

* CXOBHIIA, OTPUMaHI SACPHUMH BUOYXaMH.
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3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

3.2.Buam niazeMHHUX CXOBHI IIAXTHOTO THITY

IlinzeMHI  CXOBHINA, SKIi  3BOASATBCA TIPHUYUM  CIIOCOOOM,
BUKOPUCTOBYIOTh K TOBAPHO-CUPOBUHHI Mapku HadTONEepepoOHUX,
HaQTOXIMIYHUX 1 XIMIYHUX 3aBOJIIB, K MEPEBAJTOYHI Ta PO3IMOILIbHI 0a3u
30epiraHHs, a TaKOX SK CXOBHIIA JUIS MOKPUTTS MIKOBUX 1 CE30HHHUX
HEPIBHOMIPHOCTEH CIIOKMBAHHS PIAKUX BYTJIEBOJAHIB BEIMKUMHU MICTAMH 1
MIPOMUCIIOBUMU LIEHTPAMHU TOIIO.

PesepByapHUMH MICKOCTSIMH B TaKUX CXOBHIAX € CIEMialbHO
CTBOpIOBaHI a00 TIPOBEJEHI paHimie TIpHUYl BUPOOKH, SK TIPABUIIO,
KaMEpHOTO THUITy. Y 3araji CXOBHILE SIBJISI€E COOOI0 CUCTEMY PO3KPUBHHX,
MPUCTBOJIbHUX, MIAXIAHUX, JOMOMDKHMX BHUPOOOK 1 BJIacHe BHUPOOOK-
MICKOCTEH. Big 30BHINIHBOTO CepeaoBHUINla a00 JOMOMDKHHX BHPOOOK
BUPOOKH-MICKOCTI  BIIOKPEMJIIOIOTh  CIEHIAIbHUMH  TPUCTPOSIMH  —
TrePMETUYHUMU MepeMudkaMu. CXOBHIIA IBOTO TUITY CIIOPYKYIOTh SIK Ha
OJIMH, TaK 1 Ha KiJIbKa BH[IB MPOAYKTIB (KOMIUIEKCHI CXOBHMINA). Y HHX
30epiratoTb HaTy, Ma3yT, Ou3eIbHE NaJWBO, Tac, OCH3WH, TPaHWUYHI
(Oyran, mpomaH, eTaH) Ta HeHacw4deHi (OyTWICH, MPONWICH, CTHJICH)
3p1KEH] BYTJICBOTHERB] Ta3H.

BusnauanbHuM ~ (akTopoM NpuM  BCTAHOBJICGHHI  MPUHIMIIOBOI
MOXJIUBOCTI CTBOPEHHS IIAXTHUX CXOBHI 1 BUOOP1 iX BUJY € HASIBHICTh
CIIPUATIIMBUX T€OJIOTIYHUX 1 T1POTECOJOTTIHUX YMOB.

Ha puc. 3.3 HaBeneHo kimacudikaiio MiA3eMHAX CXOBHII ITIAXTHOTO
THUITY.

Tlin3eMHi CXOBHINA MAXTHOTO THITY
y CIIeliajIbHO CTBOPEHUX BUPOOKaX
Ta TIPHAYHAX BUPOOKAX BIAMPAIILOBAHUX
POIOBHII

_— T~

VY TpimuHyBaTUX TipCHKUX
1opozax 3 MiJInopom
1136MHUMH BOJIAMU

V HENPOHMKHUX TiPCHKUX V IIPOHMKHUX TiPCHKUX
nopoyax nopozax

>
)

=
= g = o s
jor] = = ' =
: : : :
= 3 ey SEg X
&= 2l = o = 8
o = o' = ISR T X <
5 T =z [ Q:; 'QCQ
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Puc. 3.3.Knacudikaiiist miI3eMHUX CXOBUI] IIAXTHOTO TUITY

112



3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

BignoBimHo 10 kmacudikaiii MiA3€MHI CXOBHINA IMaXTHOTO THITY
MOJUISAIOT, HAa TPU BHIM, IO PO3PIZHAIOTHCS CHOCOOOM JTOCATHEHHS
r€PMETUYHOCTI BUPOOOK-MICKOCTEH. CXOBHUIILE KOKHOTO BUIY MOXKE OyTH
MOJIJaHO BUPOOKAMHU-MICKOCTSMHU SIK y CTIEIIaIbHO CTBOPIOBAHUX TIPHUYUX
BUpOOKaX, TaK 1 B ICHYIOUHMX BHUPOOKaxX BIAMPallbOBAHUX POJOBHIIL
KOPHUCHUX KOTAJIMH 1 MIJ3EMHUX CIIOPY/I, III0 HE BUKOPUCTOBYIOTHCS.

Cxosuwa, y AKUX 2epMemuyHicmb  8UPOOOK-MICmMKOCmel npu
ekcnayamayii 3abe3neuyemuvcs nionopom — NiO3eMHUX 600, 4YacTiIe
3aCTOCOBYIOTh y pailOHaxX, YCKJIAIHEHUX TPIIIMHYBATUMH KPUCTATIYHUMU
nopogamu. CrioyaTky Takli CXOBHINA OyAyBaidu sl cupoi HadTu 1
HaQTOMPOYKTIB, IO 30€pIraroThCs MPAKTUIHO O€3 HAJJTUIITKOBOTO THCKY.
[Ti3Hi1Ie BUPOOKU-MICTKOCTI I[OT'O BUIJISITY CTaIud BUKOPUCTOBYBATH IS
30epiradHs  3piKeHHMX HadTOBHMX TrasiB. HeoOxigHOH  yMOBOIO
eKCIUTyaTallli CXOBHWIIl € HasBHICTh TAaKOTO MICIIEBOTO PIiBHS IMIA3EMHHUX
BOJ, IPH SKOMY THCK CTOBIIa BOJM Ha TMOBEPXHIO BUPOOOK IEPEBUIIYE
BHYTPIIIHIA THCK MPOAYKTY y BUpoOmi-MictkocTi (puc. 3.4). [IpuHuumn
eKCIUTyaTallli IuX CXOBHUIIl 3aCHOBAaHUM HA TOMY, 110 BYTJIEBOJIHEBI PIIMHU
nerme Boau. IIpu BOAOBIUIMBI pyX MIJA3EMHUX BOJ CHPSIMOBAaHUI MO
HOpMaJli 10 TIOBEpXHI BHpPOOKH-MICTKOCTI (oOjacTe gempecii) Ta
NEepenIKoKae BUTOKY MIPOIYKTY 3 pe3epByapa.

TigpocTarniani THCE
TMIEEMEHY BOJ

2
- Tucx napoeoi dazu
4 L O pimeoTo TP onyETY
—— \THCE BOEHHoh
o e J = IOy

Puc. 3.4.IlpuHnumnoBa cxema repMeTu3aillii pe3epByapa 3 IpuTOKOM
M1JI3€MHUX BOJI Y BUPOOKY-MICTKICTh: 1 —CTBOJI; 2 —epeMHuyKa,
3 —mapoBa (¢aza; 4 —piJKi BYIJI€BOIHI Y BUPOOIi-MICTKOCTI;
5 —Bona

Bupobxu-micmkocmi,  eepmemuunicmeb — AKUX ~— 3a0e3neUyEMbCs
HEeNPOHUKHICIIO 6MIWYB8AIbHUX NOpi0, OYIyIOTh y palioHaX, /e B MexXax
MMMOWH 0 TIepIIUX COTE€Hb METPIB PO3BHHEHI BOJOTPHMBKI TOBIII
JOCTAaTHBOI TOTYKHOCTI. [l MPakTUYHO HEMPOHUKHUMH IOPOJAaAMU
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3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

pPO3YMIIOTh ~ TOPOJM, 3JaTHI  CIYXXUTH €KpaHamMu s HadTH,
HaQTOMPOAYKTIB 1 3pIHKCHUX Ta3iB IMPH THUCKaxX, BIAMOBITHUX BHUCOTI
CTOBIIA 1 MIPY>KHOCTI MapiB MPOYKTIiB, 110 30€piratoThCs, MpU TeMIepaTypi
MOPOJTHOTO MAacCHBY Ha IIMOMHI 3aKJIaJIcHHS] BUPOOOK-MICTKOCTEH. OLIHKY
EKpaHyH4O0i 3JaTHOCTI TOPiA 3A1MCHIOIOTH BIAMOBIIHO JO CHEIIAIbHOT
kinacudikailii mopiA-eKpaHiB. Y 3araJbHOMY BHUNAJKy 1€ MOPOAU 3
npoHUKHiCTIO MeHme 10-4mrm ™.

[IlaxTHI CXOBHWINIa IILOTO BUIJISAY, B OCHOBHOMY CIOPYIKYIOTh Y
CTIMKHUX TIPCHKUX MOPOJAX, sIKI HE MOTPEOYIOTh ISl MIATPUMKU BUPOOOK-
MICTKOCTEH CYIUIBHUX JOPOTUX KPIIJICHB, Y TAaKUX SIK KaM'siHa ClJIb, TiIIC,
aHT1IPUTH, TIIMHUCTI CJIAHII Ta BIYHOMEP3JIi TTOPO/IH.

Tam, ne BIACYTHI CTifiki HENPOHMKHI TMOPOJAM, IIAXTHI CXOBHIIA
CTBOPIOIOTH Yy IIIJIBHUX HEMPOHUKHUX, ajie¢ HECTIUKUX MOpoAax — INIMHAX.
JI71st mATpUMKHA BUPOOOK-MICTKOCTEH Y CTIMKOMY CTaHl B JaHOMY BUMAAKY
BUKOPHUCTOBYIOTh KPITJICHHS.

[IpuHuMIOBa cXxeMa MIAXTHOTO CXOBHIIA B HEMPOHUKHUX MOPOJAAX 3
MMO3UTUBHOIO TEeMIIEpaTypor0 IOKa3zaHa Ha puc. 3.5, a B BIYHOMEP3IUX
nopojaax —Ha puc. 3.6.

Puc. 3.5.Cxema cXOBHIIA IAXTHOTO TUITY B HEIPOHUKHUX MOpOAax 3
MO3UTUBHOIO TEMIEPATyporo: 1 —OroJioBoK CTBOJIA; 2 —CTBOJI;
3 —repMeTHYHa nepemMuuka; 4 —BUpoOKa-MiCTKICTh; O —TOBIIA
HETPOHUKHUX TTOPIJT

CTBOpEHHSI TIJ3€MHUX CXOBHII[ IIAXTHOTO THUMIY B MPAKTUYHO
HEMPOHUKHUX  BIYHOMEP3JIUX  MOpPOAaX  BIAPI3HAETHCA  MEBHOIO
crnenudikoro. [Ipu excrutyarailli TaKux CXOBUII MOTPIOHO JOTPUMYBATUCS
HEOOX1THUX TeMmmepaTypHux ymoB. lle moB's3aHO 3 TUM, IO MIIHICTH 1
binbTpalliiiii BIACTUBOCTI MEP3JIUX MOPiA 1 KPUKAHOTO OOJIMI[FOBAHHS
BUPOOOK-MIITHOCTEH ICTOTHO 3ajeXkaTh BiJ TeMIepaTypu IPOAYKTIB, IO
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3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

HAJIXOASATh y CXOBHWINA. YAM HIDKYE TeMIlepaTypa Mopij, TUM HaJiiHIIIe
30€epeKEeHHS KPHKAHOTO OOJTUITFOBAHHS.

-t

T 7777777 7 A 7 GEL T

Puc. 3.6.Cxema maxTHOTO pe3epByapa B BIYHOMEP3JIUX MOPOJaX:
1 —TpyOonpoBiI; 2 —TEXHOJOTI4YHA CBEPJJIOBUHA JIJIS 3]IUBY
Ha(QTOMPOIYKTIB y MiI3€MHI BUPOOKH-MICTKOCTB; 3 —BHUPOOKA-MICTKICTb,
4 —TEeXHOJIOTTYHUN KOJIOJIA3b; O —MOXWINHN CTBOJI; 6 —3aHypeHUI
Hacoc; / —KpwkaHe O0JUIFOBaHHS

['epMeTUYHICTh MIJ3€MHUX BUPOOOK CXOBHINA 3a0€3MeUy€eThCS TO/II,
KOJIM MaKCHMaJlbHa INPHUPOJHA TeMIeparypa poOodoi ToBimi (MacuB, y
SKOMY TPOBOJATH BHPOOKY) HWXKYE TEMIIEpaTypd HOro BiaTaBaHHS, a
came: i qucnepcHux nopin Ha 3°C, a misa ckenbHuX —Ha 1°C. YV 3B'I3Ky
3 UM CTa€ OYEBUJHUM, IO HAWBAXKIMBINIOK YMOBOI BHKOPHUCTaHHS
MIJ36MHUX CXOBHIIl Y BIYHOMEP3JIUX IMOPOJax € JOTPUMaHHS TEIJIOBOTO
peXUMY pe3epByapa sSIK y MepioJi Woro OyMiBHUIITBA, TaK 1 B MPOILECI
eKCIUTyaTaItii.

Mo cxosuwy mpemvoco muny 6iOHOCAMb BUPOOKU-MICMKOCMI 3
[30/151yi€10 CMiH METajaoM, OETOHOM, IJIACTMACOIO Ta 1HIIMMHU MaTepiajaMu
7U1s1 HATOMIPOAYKTIB, @ TAKOX JIJIs 30€piraHHs 3p1KEHUX BYTJICBOTHEBUX
raziB (3BI"), 3pimkenoro mpupomgHoro razy (3III') Ta erwieHy, Mo
eKCIUTyaTylOTh NMPU HU3BKHUX TeMIleparypax. B ocTaHHbOMY BHITaJKy B
BUPOOKAX-MICTKOCTSIX 3a3BHYAil pOOJIATH TEII0130JIAIIIIO.

[ITaxTH1 cXOBHUINIA 31 MITYYHOIO 130JIAIIEI0 MOXKHA CIOPYKYBaTH B
PI3HUX TI1IPOTEOJOTIYHUX YMOBAX, BOHU BIAPI3HAIOTHCA PI3HOMAHITHICTIO
KOHCTPYKIIIM, TPUHIAMAMH 1 MaTepiajlaMu TepMeTH3alli 3aJIeKHO BIJI
BUJTy TOBApPHOTO MPOIYKTY.

[lig3eMH1 CXOBHUINA 31 MITYYHOI 130JIAII€I0 B MPOHUKHHUX T1PCHKHUX
MOpOJIax MEHII MOILIMPEHI, X OyaylOTh 3HAYHO PIAlIE, HDK CXOBHINA B
HEMIPOHUKHHUX 1 TPIMIMHYBATUX OOBOJAHEHUX TIOpOJax 3 HlI[HOpOM
nig3eMHUMU BojiaMu. OOMeKeHe 3aCTOCYBaHHSI TAKMX CXOBHIIL MOB'sI3aHO
3 iX OLIBII CKJIAJHUM KOHCTPYKTUBHUM BUKOHAHHSM, TPYJIHOIIAMHU MPHU
3BEJICHHI OOJIMIFOBAHb 1 BEJIMKUMU KalliTAIbHUMU BUTPATAMMU.
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YMOBH eKcIuTyaTalii miJI3eMHUX CXOBHII[ Y CIIEIllaIbHO MPOBEASHUX
TIpHUYUX BHUPOOKAX B OJIHAKOBIM Mipl CXO0XI HAa yYMOBU CXOBHII, SIKI
CTBOPIOIOTh B ICHYIOUMX BHPOOKaxX BIANpallbOBAaHUX PYJIHHUX 1 HEPYAHUX
POJOBHIII, 110 3HAXOJATHCS B aHAJIOTIYHHUX T1IPOTEOJIOTTYHUX yYMOBaxX. Y
IbOMY BHUMAJKy MO>KHAa BHUKOPHUCTOBYBAaTH BE€Ch BHUPOOJEHUN MPOCTIp
ripHUYOA00YBHOTO MiANPUEMCTBA, HOrO0 YAaCTUHY abO0 HaBITh OKpemi
BUpPOOKH. Sk mpukiam Ha puc. 3.7300pakeHa cxema nepeodiaiHaHHs 1]
CXOBHIIE HAPTOMPOIYKTIB yCHOT'O KOMILJIEKCY BUPOOOK OJTHIET 13 COJISTHUX
KOTIaJICHb.
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Puc. 3.7.Cxema mij13eMHOI'0 CXOBHIIIA B TIPHUYUX BUPOOKaAX
COJISHOTO PYJIHUKA!
1, 2 —BepTUKaAIBbHI CTBOJIM PYJHUKA; 3 —TIPUCTOBOYPHUM JBID;
4 —xaMepH €JIEKTPOJIEIO 1 CKJIaJ BUOYXOBUX PEYOBUH; S5 —BEHTUJIALIIHI
CBEpJIJIOBUHM, 6 —BUPOOKa MICIISI BIAMPAIIOBAHHS KOPHUCHOI KOTIAJTMHH;
[ —TepMEeTUYHI IEPEMUYKHU

MoJIMBICTh TPUCTOCYBAHHS 1]l CXOBUIIE BU3HAYAIOTh, BUXOISIYH 3
TIPOTr€OJOTIYHUX YMOB, IO 3a0€3MeUyI0Th T€PMETHYHICTh 1 CTIMKICTh
BUPOOOK, a TaKOXX 3 TEXHIYHOI MOXJIMBOCTI IPOBEACHHS 1HXXCHEPHUX
3aX0/iB 1010 iX rmepeobaaaHaHHs (BOJIOBIIINB, TAMIIOHAXK TPIIIUHYBATHX
30H, MMOCWJICHHS IUIMKIB Ta iH.). Ha mpakTuiii MOXKIMBI CUTYyaIlii, KOJH
TOPU30HTAJIbHI BUPOOKH MPUCTOCYBATH IMiJI CXOBHIIE HEMOXJIHUBO a00
HEJIOIJIbHO, ajJi€é Ha IHIIOMY TOPHU30HTI 3a TEOJIOTIYHHMH YMOBaMU
MOXJIMBE CIHOPYJKEHHS BHPOOOK-MICTKOCTEH. Y IbOMY BHUIAAKY
JOIIITLHO BUKOPUCTOBYBAaTH TIABKKM ICHYIOYl PO3KPHBHI BHUPOOKH,
MOTIMOJIIOIOYH KOXKHUX 3 HUX HA HEOOX1HY TIMOWHY .

VY Takiii cuTyalii BUTpAaTH HAa CTBOPEHHS IMi3€MHOTO CXOBHIIA
3HWKYIOThCS Ha 15 — 25 %mopiBHSHO 3 BUTpaTaMH Ha OYIIBHHUIITBO
HOBOT'O CXOBHIA 3a PaxXyHOK BHUKOPHCTaHHS TOPsA 3 PO3KPUBHUMU
BUPOOKaMU 1CHYIOUOT IHPPACTPYKTYypH MIANPUEMCTBA.
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[IpoBeneHHs BUPOOOK TMIA3€MHUX CXOBMI IIAXTHOTO  THUILY
3MIMCHIOIOTH BIIOMUMH CTIOCOOaMHU, 110 3HANIIUIN IITUPOKE 3aCTOCYBAHHS B
MPaKTUIll MA3eMHOTO OyIIBHUIITBA: OypOBUOYXOBUM Yy MIITHUX MOPOAAX, 3
BUKOPUCTAHHSAM MPOXITHULBKUX KOMOaiHIB (HaldacTiiie B KaM'siHii coui,
rifci, BIYHOMEP3IMX IOPOJAax) 1 MPOXIAHHMIBKHX IIUTIB Yy CIIA0KHX
MOpoiaxX TUIY TJIMH 31 CIIOPYIKEHHSAM CYIIJILHOTO KPITICHHS.

CnenundiyHUMH  OCOOJIMBOCTSAMM TMPOEKTYBaHHA 1 OyJIBHUIITBA
MIJ3EMHUX CXOBUIIl € BHOIp 00'€MHO-IUIaHYBaJbHUX  PIIIEHb 1
KOHCTPYKIIIH BHPOOOK, TEXHOJOTIS TepMeTH3allii BHUPOOOK-MICTKOCTEH,
3aX0JId, IO 3a0e3MeUyrTh CTIMKICTh 1 TEePMETHYHICTH BHPOOOK ¥
BIYHOMEP3JIUX  TOpoJax mnpW  OYyTIBHULTBI  Ta  €KCIUTyararlii,
MPUCTOCYBAHHS ICHYIOUUX TIPHUYUX BUPOOOK JJIsl 30€piraHHs MajauBa.

JIIs Topix cepeIHbOi MIHOCTI (BIYHOMEP3IUX, TIICIB, COJIeH Ta iH.)
MOXJIUBICTh 301UIBIIEHHS MOMEPEYHOTO Iepepidy BUPOOOK IOIATAE B
BUKOPUCTAHHI KOMOAMHOBOI MPOXOJKHU, Y PE3yJbTaTi AKOI MPAKTUYHO HE
YTBOPIOETHCST OCabJieHa 30HA HAaBKOJO BHPOOOK, XapakTepHa Mpu
3acTocyBaHHI  OypoBuOyxoBoro (miapuBHOro) cmoco0y. I'ipHuyo-
OyliBeIbHI BUMOTH ICTOTHO BIUIMBAIOTh HAa BUOIpP pallOHAIbHOI CXEMU
pO3TallyBaHHA BHUPOOOK-MICTKOCTEH 3a yMOBaMHU MaKCHMAaJIbHOTO
CIIPOIICHHS CHCTEMH TMPOBITPIOBAHHSI BHUPOOOK 1 TpPaHCIOPTYBAHHS
MIOPOJIY B IIEP10]1 BEACHHS MIPOXITHUIIBKUX POOIT.

BrnmB  ocobmmuBoCTel TEXHOJOTII eKCIUTyaTallii MpOSBISEThCS B
PO3paxyHKy TapaMeTpiB-MICTKOCTEH y BIYHOMEP3IUX Mopoaax. Bimomo,
[0 B MIPY 3HUXEHHS TEMIEpaTypu MOpi y LUX yMOBaxX iX MIIHICTh
3pOocTae, MPH IbOMY PO3MIPH IIIJIMKIB, IO 3a0e3MeuyloTh CTIMKICTh
BUPOOOK-MICTKOCTEH, 3MEHIIYIOThCSA. BiAMOBIAHO 3  MIABUIICHHIM
TeMIIepaTypy MILHICTh IOPiJ 3HMKYEThCA. TakMM YHWHOM, YUM BHIIE
TEIJIOBE HABAHTA)XEHHSI HA MOPOJY, TUM MEHIIHUM MOBUHEH OyTH Tepepi3
BUPOOOK-MICTKOCTEH 1 OUIBIIOW IIMPUHA [UIMKIB MDK HHUMH JJIs
3a0e3MeueHHsl CTIMKOCTI pe3epByapa. ICHyrouuii MOCBIJ TEPEKOHIUBO
MOKa3aB, IO IAaXTHI CXOBUIIA MOKHA YCIIIIIHO €KCIUTyaTyBaTh B YMOBax
3aMOBHEHHS I1X TPOAYKTOM 3 TO3WTHBHOI TEMIEpaTypolo, IO He
BUKJIMKA€E BIJTaBaHHS MOPOIH, 1 1€ JO3BOJIMIO 3HAYHO PO3IIUPUTH chepy
iX BUKOPHUCTaHHA. 3 JOCBIAY eKCILTyaTallii MOAIOHUX CXOBHII ITUPHUHA
numka B 10 — 15 M MK CYMDKHUMH NOPOTSDKHUMHM BHPOOKaMU-
MICTKOCTSIMH, SK IpPaBWIO, JOCTAaTHS JJig 3a0€3MedYeHHs iX CTIMKOCTI Ta
3amo0iraHHs TEIJIOBOI B3aEMOJII MpH TPUPOAHINA TeMmIlepaTypl MOpPOIU

5...-1TC.
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3aranbHU 00CST MPOEKTOBAHOIO CXOBHUINA MAa€ CYTTEBUU BILIWB,
HaIMpUKJIaj, Ha BUOIp YKCiIa PO3KPUBHUX BUPOOOK 1 iX mepepi3, Ha YUCTIO 1
3arajbHy MPOTSIKHICTH BHUPOOOK-MICTKOCTeH 1 T. A. Ilpm 1mpomy ciijn
BpaxoOBYBaTH, III0 MPH BU3HAYEHHI 00’ €eMy BUPOOOK-MICTKOCTEH 3aTaHHit
o0csr 30epiraHfs MPOAYKTY CJI1JI KOPUTYBATH 3 ypaxXyBaHHAM KoedilieHTa
MICTKOCTI pe3epByapa, skuil npu 30epirandi HapTu 1 HAPTONMPOAYKTIB HE
noBuHeH rnepepuiryBatu 0,97,a mpu 30epiranHi 3pimkeHux rasis — 0,9.

Pi3HOCOPTHI MPOAYKTH MPH OJHOYACHOMY 30epiraHHI MOTPeOYIOTh
00O0B'S3KOBOT HASBHOCTI IMPHUCTBOJIBHOI (KOJCKTOPHOI) BHPOOKH, IO B
nepiof eKciulyaTalii He € KOPUCHOK MICTKICTIO, 1 TEepMETHYHHX
NEPEeMUYOK (YHCIIO SKHUX JIOPIBHIOE YHCIY MPOIYKTIB, MO OJHOYACHO
30epiraloThCs) B MAXIZHUX BUPOOKax. Y CXOBMINAX Ha OJIUH BHJI
MPOAYKTY T€pMETUYHY MEPEMHUUKY, SIK IPABUJIO, CIIOPY/IKYIOTh y CTBOJ, a
KOJIGKTOpHA BHpPOOKa BiJICYTHs. PO3MIIIIEHHS TE€PMETUYHOI MEPEMUYKH B
CTBOJII 3a0e3nedye TIOBHE BHUKOPUCTAHHS TOPU3OHTAIBHUX BUPOOOK
(BKJIIOYAarOYM IPHUCTOBOYpHI BHUPOOKM, a I1HOAI M CTBOJ) 1 poOOTy
nmepeMrYKd 0e3 0e3mocepeHbOro MIANOPY piaKo (a3or TOBAPHOTO
MPOIYKTY.

3aIe)KHO BiJ THUIYy €KCIUTyaTalllifHOTO HAaCOCHOTO OOJagHaHHS
(3armuOHi  a00 He3araMOHI HAcOCH) BH3HAYAIOTh IIEpepi3  CTBOJIA,
HEOOXIJIHICTh CTBOPEHHSI MIA3€MHUX HACOCHUX KaMep il YCTaHOBKHU
He3arIMOHUX HAcOCiB a00 OYpiHHS CIelialbHUX CBEPJJIOBUH JIJII HACOCIB
3araTuOHOTO THUITY.

AHaJi3 MmIaHyBAJIbHUX CXEM CXOBHIII MTOKA3ye, M0 CepeJl HUX MOKHA
BUJIIJTUTH JBa OCHOBHUX THUIIU:

e KaMepHUU 13 3aMKHYTOIO CHCTEMOIO BHUPOOOK-MICTKOCTEH
(puc. 3.8);

* KAMEPHHMH 3 BIJOKPEMIICHIMH BUpOOKaMH-MicTeocTel (puc. 3.9).

CxoBuiie nepuIoro TUMY SBIsS€E COOOK CUCTEMY BHUPOOOK-
MICTKOCTEH, CIOJYy4YEeHUX MDK CO00I0 3a JOIOMOrow 301HOK, SKI
MPOBOJSTH TAKUM K€ MEePEPi3oM, 0 1 BUPOOKU-MICTKOCTI. CHIOpyIKEHHS
301OK BHKJIMKA€ 1CTOTHE CKOPOYEHHS PO3MIPIB CXOBWINA B ILIaHI,
YHACTIZOK YOT0 TIOJIETHIYEThCS TIPOBITPIOBAHHS 1 TPaHCIIOPTYBaHHS
BIIONTOI TIOPOAM TIPM MPOBEACHHI BHUPOOOK-MicTKocTel. Kpim TorO,
HasIBHICTh 30110K JI03BOJISIE e(eKTUBHIIIIE 3aCTOCOBYBATHU
BUCOKOIIPOJAYKTUBHE TIPHUUYOMPOXIAHUIIbKE OoONamHaHHsA. [IpoximHUIbKI
KoMOaiiH1, caMoXigHI OypoBI BepCTaTH Ta HaBaHTaXXyBaJbHI MAaIlIMHU
BUKOPHUCTOBYIOTH JIJIsl OJTHOYACHOTO MPOBEICHHS JCKUIBKOX BUPOOOK MpHU
3MIHHOMY IIepeMillleHHl 00JaJHaHHS 3 OJAHOro BHOOKW B 1HIIMH. [l

118



3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

MOJITNIIEHHS  TPOBITPIOBAHHA  MPH  MPOXOJIl Ta  CKOPOYCHHS
TPAHCIIOPTHUX IUIeUed y CXEeMl CXOBHINA 13 3aMKHYTOK CHCTEMOIO
BUPOOOK-MICTKOCTEH MPUUMAIOTh IEHTpaIbHE PO3TAITyBaHHS PO3KPUBHOT
BUPOOKHU. 3aMKHYTa CHCTEMa BHPOOOK-MICTKOCTEH 1 MPOBEICHHS iX 3a
JOTIOMOT0I0  BUCOKONPOJYKTUBHOTO  MPOXIAHUIIBKOTO  OOJagHaHHS
MIPUBOSATH 10 CKOPOUYCHHS TePMiHIB OyIBHUIITBA CXOBHIII.
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Puc. 3.8.Cxemu 1maxTHUX CXOBHUII KAMEPHOT'O TUIY 13 3aMKHYTOIO
CHUCTEMOIO BUPOOOK-MicTKOCTEeH M1 ogHoro (a), nBox (0) 1 4oTuphox (B)
OpOAYKTIB: 1 —BUPOOKU-MICTKOCTI; 2 —301iKH Mi>K BUPOOKaMU-
MICTKOCTSIMH; 3 —00XigHa BUpOOKa; 4 —po3KpHBHA BUPOOKaA
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Puc. 3.9.Cxemu maxTHUX CXOBHII KAMEPHOTO TUITY 3
BIJIOKPEMJICHMH BUPOOKaMH-MICTKOCTSIMH JIJ1s1 oHOTO (a), 1BoX (0),
TpbOX (B) 1 4OTHPHOX (I') MPOAYKTIB: 1—BHUPOOKA-MICTKOCTSIMU;

2 —pO3KpUBHA BUPOOKA

VY cxoBumax 3 BIIOKPEMJIEHUMH BUPOOKAMHU-MICTKOCTAMH TMpHU
MOPIBHSIHO HEBEIMKIN iX MPOTSHIKHOCTI OYIIBHUIITBO MOYKHA 371HCHIOBATH
IyXMMH BHOOSIMH 1 PO3TalllyBaHHS PO3KPUBHUX BHUPOOOK y cXemi
CXOBHIIA HA MPOLIEC MPHUYONPOXITHUIILKUX POOIT ICTOTHO HE BILIUBAE.
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3.3.Bupolku i npucrpoi 1jis repMerusanii

SIk po3kpuBHI BHUpOOKa (OyaiBelbHI IMiIXOAM) IPH CIOPYIKEHHI
IAXTHUX  CXOBMI  3aJIE)KHO  BiJl  TIPHUYO-TEOJIOTIYHUX  yYMOB
BUKOPUCTOBYIOTh TOPU3OHTAIbHI BUPOOKM — IITOJbHI, BEPTUKAJIbHI U
noxuwiai crBoiu (puc. 3.10). [Ipm mpoekTyBaHHI PO3KPHBHHX BHPOOOK
MIJI3EMHUX Ta30HA(PTOCXOBHUII BUKOPUCTOBYIOTh TaKi OCHOBHI BHXIiJHI
JaHl: TpU3HAYCHHS CXOBWINA (BHIW MPOJIYKTIB, SIKI 30epiraroTbes), 00csr
CXOBHINA, TEOJIOTIYHUM PO3pi3 MICIl pPO3TAIlyBaHHA CXOBHINA 3
JOKJIaJHOI0 XapaKTePUCTUKOIO TMOpIJ, L0 MEPETHHAIOTHCA BUPOOKOIO,
BOJOHOCHMX TOPH3OHTIB 1 TOJOKEHHS pPo00YOi TOBII, OCHOBHE
eKCIUTyaTalliiine oOyamHaHHs (HAcOCHM) 1 TepMiH BBEICHHS CXOBHWINA B
eKCIUTyaTaIlio.

MOKJIUBICTh PI3HOMAHITHOI'O MOEHAHHS OCHOBHUX BUXIJIHHUX JaHUX
MIPUBOJIUTH JI0 PI3HUX KOHCTPYKTUBHHUX PIIIEHb PO3KPUBHUX BHUPOOOK, SKI
MOXYTh 3YCTPITUCA B MpPaKTHUIl MPOEKTyBaHHs 1 OynmiBHULTBa. OpHAaK,
3aJIEKHO BiJ MpPU3HAYEHHS, 00'€MHO-TUTAaHYBAJIBHUX CXEM 1 TIpHUYO-
reoJIOTIYHUX YMOB OyAIBHUIITBA MiJA3€MHHUX CXOBHIN 1 BHUMOT, IO
BHUCYBAIOTHCA /10 KOHCTPYKIII PO3KPUBHUX BUPOOOK, 111 CXOBHIIA MOXKYTh
OyTH pPO3/IlJICHI TaK:

* BUPOOKHU-MICTKOCTI IS PO3MIMICHHS MPOAYKTY IO BCiH JTOBXHHI
BUPOOKH,

* BHUPOOKHM-MICTKOCTI JJI1 PO3MIIIEHHS TMPOJYKTY B MeEXax
HEMPOHUKHOIO MIapy 0 TEPMETUYHOI MEPEMUYKHY;

* BUPOOKH /IS CIIOJYYCHHS TOBEPXHI 3 MJA3eMHUMH BHUPOOKaMU-
MICTKOCTSIMU 1 PO3MIIIEHHSI TEXHOJIOTIYHUX, MiIMOMHO-TPAHCIIOPTHUX 1
CrieliaTbHUX KOMYHIKAITIH.

VY nepmiomy BUNAJKy KpIIJIEHHS PO3KPUBHUX BUPOOOK PpOOIATH
NPOAYKTO- 1 BOJOHENPOHMKHUM, IO  JIOCSTA€ETHCS, HAIMPHUKIIA],
BUKOPUCTAHHSIM MeTajieBOi 00caaHOi TpyOM Jis KpIIUIeHHS CTOBOypa Ha
BCIO MOro riaumOMHY 1 TaMIOHYBAaHHSIM MPOCTOPY MIK HEIO Ta MOPOJIaMHU
HETIPOHUKHUMHU pO3UYMHAMH. ['epMeTHYHa TepeMuyka, pO3TalloBaHA ¥
BEpXHIM YacTHHI CTOBOypa, Ja€ MOXKJIUBICTh BHUKOPHCTOBYBATH Mailxke
BECh OT0 00CHAT IK BUPOOKU-MICTKOCTI JIJIs1 30€piraHHs MPOyKTY.

Y apyromy BUNAAKy BHUMOTH JO HEIPOHUKHOCTI KPIIUICHHS
MOIITUPIOIOTHCS JIMIIE Ha JUISHKY PO3KPUBHOI BUPOOKH, MPOUJICHOI B
HEMPOHUKHIN TOBIII MOPIJ, Y MEXKaX SIKOi 31ACHIOIOTh TaMIIOHYBAaHHS
MIPOCTOPY HEMPOHUKHUMH po3drMHaMu. ['epMeTndyHa mepeMuyka CKIIaaae
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€AUHE IIJIe 3 JUISHKOIO HEIPOHUKHOTO KPITUICHHS, IO A€ MOXKJIUBICTH
BUKOPHUCTOBYBATH HUKHIO YACTUHY BHPOOKH JIJISI PO3MIIICHHS TIPOYKTY.

Puc. 3.10.CxeMHu MIaXTHUX CXOBMIII 3 BEPTUKAIBHOIO (a), MOXUIIO0
(6) i ropu30HTAILHOIO (B) pO3KPHUBHUMHU BUpPOOKaMH: 1—ToOBIIIA
HETPOHUKHUX TMOPIJ; 2 —BUPOOKA-MICTKICTh; 3 —T€pMETHYHA TIEPEMHUYKA,;
4 —BepTUKaJIbHA PO3KPUBHA BUPOOKA; 5 —OTOJIOBOK; 6 —IMoxuia
PO3KpUBHA BUPOOKA; / —TUPJ0; 8 —TOpU30HTAJIbHA PO3KPUBHA BUPOOKA;
9 —mopTan

Y TperboMy BHUMAAKYy PO3KPUBHY BHUPOOKY B MEpioJl €KCILTyaTarlii
BUKOPHUCTOBYIOTh BUKJIIOUHO ISl PO3MIMICHHS TEXHOJIOTIYHUX, M1THOMHO-
TPAHCIOPTHUX 1 CHEIlaJbHUX KOMYHIKaliid. ['epMeTHuHi mNepeMudKH,
pO3TalIoBaHl B IMJAXIJHUX BHUPOOKAX, BHUKIIOYAIOTh BUKOPUCTAHHS
PO3KPUBHOI BUPOOKH JIJIs 30€piraHHs IPOIYKTY.

Takum 9uHOM, SKIO BIHECTH PO3KPUBHY BHUPOOKY JO OJHOTO 3
PO3TJSHYTUX BHUITAJKIB, TO MOKHA BCTAHOBUTH OOTPYHTOBaHI BUMOTHU JO
KOHCTPYKIIIi Ta MaTepialiB KpPIMJICHHs, BU3HAUYUTH HaBaHTAXEHHs Ha HeT.
30BHIIIHIA T1APOCTAaTUYHUN 1 BHYTPIIIHIA TUCK 1 cdepu #oro ii,
OYIKYyBaHUW TIPCBKMW THUCK 1 THCK, BHUKIUKAaHWN TaMIIOHYBaHHSIM
MPOCTOPY MK  KpIIUICHHAM 1 TOpoJaMH, TOOTO  BpEIITI-PeIlT
3aMpOeKTyBaTH PO3KPUBHY BUPOOKY.

OCHOBHI MMapaMeTpH PO3KPUBHUX BUPOOOK (TIepepis, THT KPIIICHHS
1 T. I.) HiA3eMHUX ra30Ha(QTOCXOBHMII BH3HAYAIOTh HE TUIBKU 3aJIC)KHO BiJ
MPU3HAYEHHSI CXOBUINA, TE€OJOTIYHUX 1 TIIPOTCOJIOTIYHUX YMOB, THUITY
eKCIUTyaTallliHOro O00JagHaHHS 1 CHmoco0y TepMmeTu3allii BHUPOOOK-
MICTKOCTEM, a ¥ MOB'A3YIOTh 31 COCOOAMM 1 TEXHOJIOTITYHUMH CXEMaMu
MPOXOJIKK BUPOOOK.

['opu3oHTambHI BUPOOKH-MICTKOCTI MAKOTh ILIOII IOMEPEYHOTO
nepepizy Bix 20 10 600M%, a GopMH iX HOIEPedHHX Iepepis3iB MokasaHi Ha
puc. 3.11.
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Jlo ekcruryatamiiHOro OOJaJHAHHS, PO3MIIICHOTO y BHpPOOKax-
MICTKOCTSIX, BIIHOCSATH  TJIMOMHHI ~ HAacOCH, TPYyOONpPOBOAM  JJis
3aKauyyBaHHS MPOJYKTY, a B CXOBHUIIAX HAPTH 1 HAQTOMPOIYKTIB — TAKOK
IuXaiabHI TPyOOTPOBOAW ISl BUITYCKY TapoBoi (pa3w mpu 3akayyBaHHI
NpOAYKTY. BiaKpuTHii KiHElb AWXaldbHOI TPyOW pO3TalIOBaHUM, SK
MpaBWIo, y MTpadi, CTBOPEHIN Yy HAWBUIIIM TOYIl TOKPiBJI1 BUPOOKHU.

BupoOku-micTkocTi mpoekTyioTh 3 yxuioMm (He Menme 0,002) mus
3a0€3MeUYeHHsT BIIBHOTO CTOKY TPOAYKTIB JI0 MICISl yCTaHOBJICHHS
HacocCiB. Y MicUsX BIIOOPY MOPOAYKTY B MiJOIIBI BUPOOOK-MICTKOCTEN
nependayaroTbess HacocHi 3ymndu. [nubOuHa 3yMmidiB BH3HAYAETHCS
3QJIEKHO B1J HEOOXITHOTO MIAMOPY Ha JIiHIT BCMOKTYBaJbHHX HACOCIB
(3a3BHuaii 6 M) i BOHM MalOTh, SIK MPABUIIO, KPYTJIMH ITONIEPEYHHI TTepepis.

gy
10 (OTF

Puc. 3.11.®opmu nonepeyHux nepepiziB BUPOOOK-MICTKOCTEIH:
a — IPSIMOKYTHO-CKJICTIIHYACTA 3 HAIMIBLIMPKYJIbHUM CKJICTIIHHSM;
0 — NPSAMOKYTHO-CKJIETIIHYACTa 3 KOPOOOBUM CKJICIHHSIM; B —apo4yHa
(migKoBOIOAIOHA); T — TPANEMieNnoi0HO-CKIICITIHHA; T — IPSIMOKYTHA;

€ — Tparemienoi0oHa; )X — NpsIMOKYTHO-TpaIleIll€no110Ha;
3 — IPSMOKYTHO-TpaIeienoaioHa 3 MOXUIOW MOKPIBICIO; K — KpyTJja

VY 3B'SI3Ky 3 BUCOKHMH HIBHAKOCTSIMHU PYXy MPOAYKTIB y 3ymmdax
MIPH BIKAYIIl JJIs1 3am00iraHHS MOYKJIMBOTO PO3MHUBY IMOBEPXHEBOTO IIAPY
MOPOJHUX CTIHOK 3yMII(H OOJUIILOBYIOTh METAJI0130JIAIIE€I0 3 JIETOBAHUX
KOHCTPYKIIIMHUX CTajeH, sSIKy BUKOHYIOTh 3 OOMYaliOK Ha 3BaprOBaHHI, a
MIPOCTIP MK HEIO 1 MOPOJI0I0 IIEMEHTYIOTb.

Y migomBi BUPOOOK-MICTKOCTEH Mpu 30epiraHHi IPOAYKTIB 0e3
BOJSHOI TIOAYIIKA Tiepea0adyeHo BJAINTyBaHHS OCTOHHUX  MiAJIOT
MIHIMaJIbHOT TOBIIMHU JJI1 3a0€3MEUYEHHs] KPaIloro CTOKY MPOAYKTIB JI0
Micipb Horo Bugadi (puc. 3.12).
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Puc. 3.12.BupoOka-mMICTKICTh 3 OETOHHOIO MIJIJIOTOK0

3 €KOHOMIYHUX MIPKYBaHb MPOBOJUTH BUPOOKU-MICTKOCTI MOTPIOHO
0e3 3BeIEeHHS KpIMJICHHS, BOHU IIOBHMHHI 30epiraTé CTIUKWW CTaH
MPOTATOM yChOT'O MEPIOAY eKCIITyaTallli CXOBHII, OJJHAK TIPH HEOOX1THOCTI
CTBOPEHHSI CXOBMII] Y HECTIMKUX MOPOJIaX MIIHICTh BUPOOOK-MICTKOCTEHN
3a0€3Meuy€eThCs CYIMUTBHUM KPITUICHHAM. JlOIiIbHICTS OYIIBHUIITBA TAKUX
CXOBHMII y KOXXHOMY KOHKPETHOMY BHIMAJKy BHU3HAYAIOTh TEXHIKO-
€KOHOMIYHUMH po3paxyHkamu. [Ipu 1bOMY MICTKOCTI B HECTIMKUX
MopoJiax MaroTh, SIK MPABWIO, KPyriy (popMy MmOmepedHoro nepepizy, 1o
MOB'A3aHO 3 THUM, IO JUIs 1X TIPOBEACHHS 3aCTOCOBYIOTh IIMTOBUI,
KOMOaHOBUM ab0 OypomipuBHUNA ciocoOu mpoxoaku. Crocid mpoXoaKu
BH3HAYa€ TaKOXX PO3MIPU Mepepizy BHUPOOOK-MICTKOCTEH 1 KOHCTPYKIIIIO
CYLIUILHOTO KpITUIEHHS. 3a CBOIMH KOHCTPYKTUBHHMH OCOOJIUBOCTSIMU
HaOUIbII OJIU3bKI BUPOOKAM-MICTKOCTSIMU MiA3€MHUX CXOBHUII MEPETIHHI
Ta CTaHIIHHI TYHEJIl METPOIOJITEHIB, TOMY TPH CTBOPEHHI CXOBHII]
3aCTOCOBYIOTh KOMIUICKCH MPOX1THUIIBKOTO OOJIaIHAHHS Ta KPITMJICHbB, K1
BUKOPUCTOBYIOTHCSI B TMPAKTHUIl MeTpoOynyBaHHA. [Ipu mpomy mnepepizu
BUPOOOK-MICTKOCTEH KoJuBaroThcsi B Mexax 20 — 70 M2, a I iX
KPITUICHHS BUKOPUCTOBYIOTH YHi(hiKOBaH1 301pHI1 3a11300€TOHHI €JIeMEHTH.
Po3paxyHOK Takoro KpiruleHHsI HE MICTUTh ClieliU(IUHUX O0COOIUBOCTEH 1
3MIMCHIOETHCS METOJAMHU, IPUMHATUMU B MPAKTHUII TyHEIEOyTyBaHHS.

Jlo eupobok Odonomidicno2o npusHaueHHs BITHOCATH MPUCTOBOYPHI
(koJIeKTOpHI) ¥ HiAXigHI BUPOOKH, KaMEPH IiJ36MHUX HACOCHUX CTaHIIIH
Ta eKCILTyaTalliiiHl CBEPJIOBUHMU.

Ilpucmosbypni  (konekmopni)  6upobku  nependadarOTbCsi B
KOMIUIGKCHUX CXOBHUINAX, MPU3HAYCHUX JJIsI PO3MIIICHHS JBOX BHJIIB
MPOAYKTIB ab0 OuIbIlle, a TaKOX IS 3'€THAHHS BHUPOOOK-MICTKOCTEH 3
pO3KkpuBHUMHU BUpoOKamu. KojekTopHi BUpOOKM B mepioja OyAiBHHUIITBA
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CIy’XaTh JUIsi 3a0e3MedYeHHs BUKOHAHHS POOIT 3 MPOBEACHHS BUPOOOK-
MICTKOCTEH 1 MaHEBPOBHUX POOIT y PO3KPUBHUX BUPOOKax. [IpoTsSKHICTH
KOJICKTOPHUX BHUPOOOK NpPHU EJIEKTPOBO3HIA BIAKATIII B MHPUCTOBOYpPHIN
JaCTHHI NMPUHUMAIOTh, BUXOASYU 3 TIPHUYO-OYIBEIBHUX BUMOT 3aJICKHO
BiJl MiHIMAJIbHOT JTOBKMHU TI0i3/[1B HABAHTAXKEHUX 1 TOPOXKHIX BaroHETOK,
a TaKOXX CXEMHU pO3TallyBaHHsS CTPIUIKOBUX TMEPEBOJIB Ta 3'i3/iB, IO
3a0€3Meuy0Th MaHEBPOBI OIeparlii eJeKTpoBO3a B TEpiod BEICHHS
TIPHUYOTPOXITHUIIBKUX POOIT. [IpOTSIKHICTE KOJIEKTOPHHX BHUPOOOK ¥y
MeXax iX MPUMHUKAaHHS 0 BUPOOOK-MICTKOCTEH BU3HAYAETHCS IMTUPUHOIO
BUPOOOK-MICTKOCTEH 1 IIJIUKIB MK HUMH. KoJekTopHi BHUpPOOKH B
MPUCTOBOYPHIM YaCTHHI MAarOTh MEpepi3u, M0 3a0e3MeuyroTh MPOMYCK
PYXOMOTI'0 CKJIaAy P JBOKOJIMHIN BIKATII OPOAM 1 IBOX MPOXOAaX JJIs
JIIOJIeH BIJMOBIHO 70 MpaBUJl OE3MEKH.

dopMy MOMEPEYHOro Mepepizy KOJIEKTOPHUX BUPOOOK MPUMMAIOTh
3QJIE)KHO BIJl TIPHUYO-TEOJIOTIYHUX YMOB 3a aHAJOTI€I0 3 THUIIOBUMU
nepepizaMu BIIKOTHUX TIPHUYUX BUPOOOK.

KonexkTopHi BUpOOKH B KOKHUM O1K BIJl OC1 PO3KPUBHOI BUPOOKU Ha
MpOTA31 HE MeHIIe 15 M KpIISITh NOCTIMHUM KPIIUICHHSIM 3 HETOPIOYUX
MarepiamiB. [lo Bcili HOBXHHI BHPOOKH MarOTh YXUJ Yy OIK PO3KPHBHOI
BUPOOKH I BIIBHOTO CTOKY Bojau B 3ymid. B mepion excruryartarii B
KOJICKTOPHUX BHUPOOKAX PO3MINIYIOTh TEXHOJOIIYHI, BEHTUJISLIIIHI,
kaOenpHl Ta 1HII TPyOONpPOBOAM, a TaKOX MPOXOAU IS JIOJEH 1
TPAHCIIOPTYBAaHHS €KCIUTyaTaIllifHOTO OOJIafHaHHS TP MOT0 PEMOHTI abo
3aMiHi.

11ioxioni 6upobKu Cy>XaTh JJI CIIOJTYUYCHHS KOJEKTOPHUX BUPOOOK 3
BUPOOKAMHU-MICTKOCTSIMA 1 PO3MIIIEHHS] TePMETHYHUX IEePEeMHYOK.
[TpOTsKHICTh MIAXIAHUX BUPOOOK 3a7al0Th MIHIMAIbHO MOKIIHUBOIO, alie
HEe MeHIIe 15 M 3a ymMoBaMU pPO3MIIIEHHS TE€PMETUYHUX MEPEMUYOK.
Po3Mmipu momnepedHoro rmnepepizy MiAXIJHUX BHPOOOK TaKokK OepyTh
MIHIMQJIBHUMUA 33 YMOBaMH MPOBEJCHHS TIpHUYONPOXIIHUIBKUX POOIT,
BUXOJSYM 3 HAHOIIBIINX TabapuTiB 00JaIHAHHS, 10 3aCTOCOBYETHCS IS
CIIOPY/IPKEHHSI BUPOOOK-MicTKOCTeH. [IpoBeneHHs MiAXigHUX BUPOOOK
MaJIoro nepepizy 3M1MCHIOIOTh TaKOX 3 MIPKyBaHb 3MEHILICHHS PO3MIpiB
FePMETUYHHUX TEPEMUYOK 1 CHOPOIICHHS pPoOIT mpw iX 3BeAeHHI. [[ms
MaKCHUMaJIbHO MOKJIUBOTO 30€pEKEHHSI T€PMETUYHOCTI MOP1JT HA TUITHKAX
CIIOPY/IPKEHHSI TEePEeMUYOK TIAX1JHI BUPOOKM B CIA0OKUX MOpOJax
MPOBOJATH O€3 3aCTOCYBaHHA MIAPUBHUX POOIT, a B MIIHUX MOPOJaX — 3
BUKOPUCTAHHAM ocyiabnenux 3apsaniB BB. IIpoTsokHICTh Takux JUISTHOK
M1IX1THUX BUPOOOK cTaHOBUTH HE MeHIe 10 m.
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Kamepu niozemnux nacocHux cmanyiu nependadaloThCsl B CXOBUIINAX,
BiJIKAUyBaHHS MPOJYKTIB 3 AKUX 3A1HCHIOIOTH HE3aran0JIeHUMHU HaCOCaMHU.
VY KOMIUIEKCHUX CXOBHMIIAX 3JIEKHO BlJ YHMCIa BHUJAIB MPOAYKTIB, SKI
30epiraroTbcs, iX 00CATIB, HEOOXITHOI MPOIYKTHMBHOCTI BUIA4Yl M THUITY
HACOCHOTO OOJIaHAHHS CIOPY/KYIOTh OJHY a0o0 KigbKa Kamep s
PO3MIILICHHS IMA3€MHMX HACOCHHMX cTaHIii. Kamepu HacoCHUX CTaHIIIN
MPOBOJATH 200 Ha TO3HAYINl KOJEKTOPHOI BHPOOKH, abo BHIIE ii, aie 3
ypaxyBaHHSIM  BCMOKTYIOUOi  3JaTHOCTI  HAcociB. Y  CXOBHIIAX,
MpU3HAYEHUX IS 30epiraHHs OJHOr0 IMPOJYKTy, HACOCHY CTaHIIiIO
PO3MINIYIOTh Y PO3KPUBHIM BHUPOOIl abo Kamepi, 10 MPUMHUKAE 10 Hei.
Po3Mmip kamep HACOCHMX CTaHIIM y IUIaHl 3aJeXUTh B 4YHCTA
BCTAHOBJICHUX HACOCHUX arperariB 3 ypaxyBaHHSM IPOXO/IIB HABKOJIO HUX
BIAMOBIIHO 10 TMpaBuia Oe3meku. Bucota kamep BHU3HAYAETHCS
BEPTUKAJbHUMHU TabapuTaMH HACOCHOTO OOJagHAHHSA Ta MiJHOMHO-
TPAHCIIOPTHUX MPHUCTPOIB, 1i 3a7al0Th HE MeHIe 3 M. Po3KkpuBHI,
KOJIGKTOPHI Ta MiAXiAHI BUPOOKH 1 KaMepH MiJ36MHUX HACOCHUX CTaHIIN
O0JIaIHYIOTh CHUCTEMaMH NPHUIUIMBHOI Ta BUTSKHOT BEHTWIIAIIT 13
MITYYHUM CIOHYKaHHSIM, TIPU [IbOMY Tepen0adacThCs pe3epBYyBaHHS BCIX
MPUIIUBHUX 1 BUTSHKHUX BEHTUJIATOPIB.

['onnHHA KPaTHICTH MOBITPOOOMIHY B PO3KPUBHMX, KOJEKTOPHHX 1
MIJIXITHUX BUPOOKAX CTAaHOBUTH 6 OO0OpOTIB, y KaMmepax MiJ3eMHUX
HacocHuX craHiii — 20 o6opotiB. IlpunnauBHa BEHTWIAIIS Yy IIHX
BUPOOKAaX 3IIACHIOETHCS IIUISIXOM  30CEPE/KEHOI  IMojayl  IMOBITPS
oesnocepenHbo mia BUpoOku. IIIBUIKICTH TOBITPS B KUBOMY TIiepepisi
BUpPOOOK HE MMOBHMHHA mepepuinyBatu 8 wm/c. Ilim kuBuUM mepepizoM
PO3YMIIOTh Tepepi3 BUPOOOK 3a BHUHITKOM ILIOINI, 3alHATOI IMiJIHOMHO-
TPAHCIIOPTHUM YCTAaTKyBaHHSM, CXOJIOBUM BIIJIVICHHSIM, TEXHOJIOTTYHUMU
1 BEHTWIALIIHHUMHU TpyOompoBoaaMu 1 T. A. [IpuriiuBHe MOBITPS B KaMepHu
HACOCHMX CTaHIl MOJaTh Y po00Yy 30HY HUX MPUMINICHb. BUTKKY
MOBITPS 3IHCHIOIOTH 3 HIKHBOI (2/3 BChOro 00CATY TOBITPS) 1 BEPXHBOI
(1/3 Bchoro oOcsTy MOBITpSI) 30H KaMep. Y KaMepax HaCOCHHX CTaHIIN Ha
J0aTOK /10 3arajJbHOOOMIHHOI BEHTWIALII MependayaroTh yaallTyBaHHS
MICIIEBHUX BIJICMOKTYBa4iB y MICIIX MOJKJIMBUX BHTOKIB 30€peKEHUX
IPOJYKTIB (CalbHUKHA HACOCIB, 3aCYBKH 1 T. II.).

Excnayamayivni C8epONIOBUHU OyIyOTh y 1136 MHUX
ra3oHa)TOCXOBUIIAX, BiJKa4yBaHHS MPOAYKTIB 3 SIKMX 3J1IMCHIOETHCS
3aHYpEHHMH Hacocamu, JJid NMPOBEJCHHs 3JIMBHO-HAJUBHHUX OMNepamin i
BUMIPIB pIBHA MOPOAYKTIB. CBEpPIJIOBUHU OOCAIKYIOTh METaJICBUMU
TpyOamu 3 LIEMEHTAIlI €10 3aTpyOHOTO npocropy. JiameTp
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eKCIUTyaTalllMHUX CBEPJJIOBUH BU3HAYAIOTh 3aJIEKHO BIJ TMOMEPEUHUX
pPO3MIpiB 3arMMOHMX HACOCIB, 3aC00IB BHMIPIOBAHHS PIBHS MPOIYKTIB 1
MpONycKy razoBoi ¢a3u. ['uOuHa CBEp/IJIOBUH BU3HAYAETHCS TIIMOUHOIO
3aKJIaJIcHHs BHUPOOOK-MiCcTKOoCcTed. Jlo eKkcruryaTamiiHuX CBEpJIOBUH
BHUCYBAalOTh BUMOTHM TOBHOI TepMeTHYHOCTI. CKBaXuHU OypsTh
0e3nocepeIHbO JIJIS BIJAMOBITHUX BUPOOOK CXOBHIIA JIO iX MPOXOAKH, IO
JI03BOJISIE 3 BHCOKOIO SIKICTIO TPOBECTH BCl POOOTH 31 CHOPYKCHHS
CBEPJIOBHH.

I'epmemuuni nepemuyxy B TOPOJAAX 3 TMO3UTUBHOIO TEMIIEPATYPOIO
MpU3HAYEHI IS 130JIA1l1 BUPOOOK, 3alOBHEHMX MPOAYKTOM, BIJl 1HIIHUX
BUPOOOK CXOBHIIA a00 30BHINIHLOTO cepenoBuia. BoHu [MIOBUHHI
BUTPUMYBATH PO3PaXyHKOBE HABaHTaXEHHS (THCK, IO CTBOPIOETHCS
IPOJAYKTOM), 3a0e3leuyBaTH JOCTaTHIO TIEePMETHYHICTh SK  caMoi
MePEeMHYKH, TaK 1 11 KOHTAKTY 13 BMIITyBaAJIbHUMH TOPOJIaMH 1 3aKJIaTHUMU
JeTaas MU TEXHOJIOTIYHUX KOMYHIKAIIIH, a TaK0oX 3BOJIUTHUCS 3 MaTepiaiB,
10 HE MIIJAI0THCS arPECUBHOMY BIUIMBY MPOAYKTIB, 0 30€pIratoThCs.

3a mpu3HAYEHHSM IMIJ36MHUX CXOBHII MPHUCTPOI JUIsi repMeTu3alii
MIJIPO3AUISIIOTh HA MEPEMUYKH ISl HAPTOMPOIYKTIB 1 3pIIPKEHUX Ta3iB, a
BIJIHOCHO THCKY, III0 HUMHU CIPUUMAETHCA — HA MEPEMUYKH HHU3BKOIO 1
BHCOKOT'O THUCKIB. 3a PO3TalllyBaHHSIM Yy MIA3€MHUX CXOBHUIIAX MEPEMUUKHU
MPOEKTYIOTh JBOX THIIIB. TOPU30HTAJbHI B BEPTUKAIBHUX CTOBOYpax
CXOBHII[ 1 BEpPTUKAIbHI B TMOXWJIMX CTOBOypax 1 MIAXITHUX BHUPOOKaX.
Haitbinpm yacTo BXXMBAaHMMH Ha TPAKTHIIl € MPHUCTPOI, 3aCHOBaHI Ha
npuHIMMIi rigpo3aTBopa (puc. 3.13, a, 0, B), KOJIM THCK DPIIUHU B
MOPOKHUHI TEPEMUUKHU TEPEBUIIYE TUCK MPOIYKTY, IO 30€piraeTbCs y
BUPOOITI-MICTKOCTI.

VY cxoBuIax, 1Mo eKCIIyaTyrThCs 3 MIAMOPOM IiA36MHUMHU BOJIaMH,
SK 130JIF0I0YYy piauHy BHKOPHCTOBYIOTH BOoay (puc. 3.13, B). Tuck y
MOPOKHUHI ~ TIApO3aTBOpa MIATPUMYIOTH 3@ PaxXyHOK MPUPOIHOT
TiApPOCTaTUKU. Y  CXOBHIIAX, IO CHOPYIXKYIOTHCS B  IMPAKTHYHO
HEMIPOHUKHUX  MOpoAax, MOPOKHUHY  TMEPEMUYKH  3alOBHIOIOTH
130JIFOF0YO0I0 PIJIMHOIO, JIO SIKOT BUCYBalOTh BUMOTH TPUBAIOi CTa01JIbHOCTI
1 yTBOpPEHHS TIJPaBJIiuHOI 3aBICM B HaBKOJMIIIHROMY MACHUBI TOpiJ, a
TAKOX HA KOHTAKTI CTIHOK 3 METAJEBUMH 3aKJIAJHUMU JIETAISIMHU 1
nopojoro (puc. 3.13,a, 6).

HenponrkHi O€TOHHI CTIHKY HNEPENIKOJKAIOTh PiabTpaliii 13011010401
PIIMHM, @ TOHKOJUCTIEPCHI TJIMHUCTI YaCTUHKH TaMIIOHYIOTh TTOPH B 30HAX
KOHTAKTy OCTOHY 3 MOPOJOI0 1 3aKJIaJHUMM JIETAISIMU, 110 3a0e3nedye
JOCTaTHIO TEPMETUYHICTh TOPOKHUHHM T1po3aTBOpa. Y TOMU jKe 4Yac MeBHA
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BOJIOB1/IJ1ava 130JIFO0YO1 PIIUHM MiJ TACKOM MPHU3BOJUTH A0 YTBOPEHHS B
HABKOJIUIITHIX TTOPOAaX BOASHOI 3aBiCH.
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Puc.3.13.KoHCTpyKIlli repMeTH3YIOYrX IPUCTPOIB:

a — OeTOHHA MepeMHUKa 3 KOHTYPHUM Tijipo3aTBopom: 1 —BupoOKa-
MICTKICTb; 2 —TIOPOKHUHUA KOHTYPHOT'O T1JIp0o3aTBopa; 3 —HaIipHa CTIHKa,
4 — cucteMa TpyOONpOBOMAIB JI 3aJIUBY 1 MEPEMINIYBAHHS 130JIH0I0YO]
piavHM; 0 — mojBifiHa OeToHHa mnepemuyka: 1 — BUPOOKA-MICTKICTB;
2 — HamipHl CTIHKM TE€PMETUYHOI TMEpeMHYKHd; 3 — TMOPONKHUHA
ripo3aTBoOpa 3 130JI0I0U0I0 PiANHOI0; 4 —mTpoba;, D — TpyOOTPOBIT IS
BUITYCKY TIOBITpsl 3 TiApo3aTBopa; 6 — TpyOOmpoBia aJisi 3alOBHEHHS
ripo3aTBopa; B — MOJBIMHA OCETOHHA IEpEeMUYKA 3 TiIPO3aTBOPOM,
pO3TAIIOBAaHWM  TiJi PO3KPUBHOK  BHpPOOKOr: 1 — MICTKICTB;
2 — IOPOXKHHHA T1IPO3aTBOpa 3 130JIF0I0Y0I0 PIANHOI0; 3 — TpyOOIpOBi
JUIsL 3allOBHEHHS riapo3arBopa; 4 — OETOHHI CTIHKM T'€pPMETHYHOI
MepeMHYKU; 5 —3ymrnd; T — moABIHA MeTaJIeBa MEpeMUYKa, po3TalloBaHa
y BEpXHI yacTuH1 cToBOypa: | — MeTaneBi nepeMuyku B 00CajHIi TpyoOi;
2 — yctsa cToBOypa, 3 — MPOAYKTOHEMPOHUKHUN po3uuH; 4 — obOcaaHa
TpyOa; 5 — BupoOKa-MicTKiicTh; 6 — 3ymnd; A — monaBiiHa OeTOHHA
MepeMHYKa 3 T1Ip03aTBOPOM, PO3TAIIOBAHUM I1JT PO3KPUBHOIO BUPOOKOIO:
| — omopHuUit BiHENb KPIMUICHHSI CTOBOYpa; 2 — KIJIbIIEBI METalIeBl KOMIPH;
3 — 3amizoberoHHa copouka; 4 — 3ymnd; 5 — BHUPOOKaA-MICTKICTH,
6 —MeTtasieBa 3BapHa oOuyaiika; / —MeTaJIeBl IEPEMUYKU

s BUPOOOK-MICTKOCTEH, IO CHOPYKYIOTHCS B KaM'sSHIM COJIl,
130J1I0104a piAMHA B TOPOXKHHUHI Tipa3aTBopa TOTYEThCA Ha OCHOBI
HACUYEHOTO XJIOPHATPIEBOTO PO3COITY.
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3Be/ICHHS MEPEMUYOK 3A1MCHIOIOTh Ha KIHIIEBIM cTajdll OyIIBHUIITBA
MICIS TPOBEJAEHHS BCiX BHUPOOOK. I[lOTYX)HICTh 30HM TABHUIICHOT
MPOHUKHOCTI B MICII CHOPYJKEHHS TEPEMHUUYKM BHU3HAYAIOTH 32
(bakTHYHUMHU 3HAYEHHSIMH Ta30MPOHMKHOCTI B MacuBi. s 1bOro 1o
KOHTYpY BHUPOOOK OypsATh MapHi mapayeibHi MNypu (HarHiTaJIbHHH 1
HATJISIIOBUI) 3 BIICTAHHIO MIDK HUMHU 5 cM. YCTS IIIypiB T€pMETH3YIOTh 3a
JOTIOMOTOI0  CTCIIAJIBHOTO MPHUCTPOIO, TOTIM HArHITAJbHUN  IIITYypP
3'€THYIOTH 3 JKEPEJIOM CTUCHEHOTO MOBITPS, HarIsioBuii — 3 U-nmoaioHuM
BOJSSHUM MAaHOMETpPOM. B HarHiTaqibHUl HINyp NOAAIOTh MOBITPS TiJ
HEOOXITHUM THUCKOM 1 OJHOYACHO B HATJISOBOMY IIIypl PEECTPYIOTH
IHTEHCUBHICTh 3MIHM TMepenagy THCKY B TpyoOkax audepeHIriaJbHOTO
maHomeTpa 3 TouHicTio g0 0,00001MIla (1 mm Boa. cr.). CTBOpeHHS
mepenaay THCKY B KOJIHaX MaHOMETpa CBITYUTH TIPO HASIBHICTH
MPOHUKHOCTI MOPIJT Y MAaCHUBl MK IITypaMu. AHAJOTIYHUM IUISIXOM IIPU
MEepEeMIlIeHH] TpuiIagy B3J0BXK HAMVISIAOBOTO IIMypa 3 TOAAIBIION
repMeTH3alli€l0 Woro Ha IMEeBHUX BIJCTaHSIX BIJ OTOJICHHS 31HCHIOIOTH
3HATTA XAPAKTEPUCTHUK TPOHUKHOCTI TMOpIA Yy TJIMOMHY MAacCHBY.
JlocnimKeHHsT TPOHUKHOCTI TPOBOASTh Y HAMPSIMKY BIJl OTOJICHHSI B IO
MacuBy, MpH I[bOMY BHUMIPIOBaHHS BHUKOHYIOTh 4Ye€pe3 KOXHI S CM IO
noBKuH1 mmypa. [lig dac BuUMIprOBaHb MDK IIIMypaMH BIIOyBa€ThCs
dinpTpaiis, sika B Mipy NOTJIMOJICHHS B MAaCUB TOP1J] 3aracae 1 Ha JIEsIKii
BIJICTaH1 BIJl OTOJICHHS HE MPOSBISETHCSA, MPHU IIbOMY MEHICKH B KOJIHAX
nudepeHIlialbHOTO MaHOMETpa 3aJHUINAIOTHCA HEPYXOMl MPOTITOM Yacy
MPOBE/ICHHS BUMIpIOBaHb. [lOpIBHAHHS IHTEHCHUBHOCTI  3pOCTaHHS
mepenaaiB - THUCKY B AudepeHIiaIbHOMY MaHOMETpl TIPpH  PI3HHUX
3arauOJIeHNX KUBUJIbHUKAX Y HarHITAILHOMY IIMYpPl JO3BOJISIE OTPUMATH
KapTUHY 3MIHU MPOHUKHOCTI MOPIJ Y MACUBI ¥ BU3HAYUTU MEX1 30HU
M1IBUIIICHOT TPOHUKHOCTI.

3.4.1lix3emue 30epiranHst HATH y BiYHOMEP3JIUX OPOAAX

Sk pO3KpUBHI BUPOOKH MEPEBAKHO BUKOPHUCTOBYIOTH MTOXUJI1 CTBOJIH,
MPOXOJIKY SIKMX 3IACHIOITH miag kKytom 14 — 25° no ropuzonty. Kyt
HaxXuJy BUOMPAIOTH 3aJI€KHO BiJI CLIOCOOY MPOXO/IKH.

VYcTeBy yacTuHy CTOBOypa JOBXKHHOIO HE MEHIIE S M KPIIUIATH
CYIIJIbHO HEMOBHUMHU JBEPHUMHU OKJIQJaMH, IHIIY YacTUHY CTOBOypa
KpIIUIATh TaK camo, ajieé Bpo3Oir 3 KpokoM 2 M. 3'€JHaHHS MOXUIIOTO
cToBOypa 3 LEHTPAJIbHOI BHUPOOKOI pOOJATH CYIIJIBHHUM, TOBXKHHA
KpIIUICHHS y IIUX BUpPOOKax MoBUHHA OyTu He MeHiie 4 M. Po3mipu 1
dbopMy TOmEepeYHOro Tepepidy PO3KPHMBHUX BHUPOOOK 3aJal0Th MO0

128



3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

YyMOBH 3a0e3ledeHHs 1X CTIMKOCTI Ha mepiogu OyJaiBHUIITBA Ta
eKcIUTyaTallli CXOBHWINA. 3aKpIMIEHUH MPOCTIp PO3KPUBHUX BUPOOOK
IrepPMETU3YIOTh TIOIIAPOBUM 3aMOPOXKYBAaHHSIM Bl HHU3Y JIO BEPXY
BOJIOHACUYCHOTO MicKy. ['epmMeTn3aliiro moXmioro cToBOypa 3A1HCHIOIOTh
Ha 3aKIIOYHIN cTaaii OymiBHUIITBA TICIsA 3aKiHYEHHS TEXHOJOTTYHOTO
obnamTyBaHHs cXoBuIa. CIIo4aTKy BCTAHOBIIOIOTH OPTaHHE KPITUICHHS 3
3€MHOI MOBEPXHI TPOXHU BHIIEC MICI CIOJYYEHHS MOXUIOTO CTOBOypa Ta
orisgoBoro I1ypdy (komozasss). KpimmeHHs 13 30BHINIHBOI CTOPOHHU
OoOIMBAIOTh JOIIKAMM, Ha SKI HaKJIadarTh Trijpoi3oismito. [loTiM B
YCTEBIM YaCTHUHI CTOBOypa BCTAHOBJIOIOTH KPIMJIEHHS — HEMOBHUMN
JBEpHH OKJIaJ 1 OpPraHHUM KpIIJICHHSIM TEPEKPUBAIOTH Iepepi3
cToBOYpa, Jajl HOro Tako)X OOIIMBAIOThH JIOIIKAMH, a Ha HUX KPIIJIATH
rigpoizossiito (puc. 3.14).

Broputyn mo riapoi3onsiii BeCh CTOBOYp 3aCHMAalOTh 3BOJIOKEHUM
IPYHTOM 1 MPOMOPOXKYIOTh TOIIAPOBO, MPHU IIbOMY TOBIIWHA IIApy HE
noBuHHA nepeuiryBatu 0,5 M. Han ycrem cToBOypa poOIIsSITH MOIIApOBY
BIIUTIKY 1 TPOMOPOXKYIOTh IPYHT BHCOTOIO He MeHIe 1,5M BITHOCHO 110
pIBHA 3€MHOI TOBepxHi. Jlmsg repmerusaiii po3KpUBAHUX BHUPOOOK
nependayaroTy TepeMuukd. Ilepemuuka, 10 TepeKpUBAE TMOXUIUN
CTOBOYp HIKYe oOrisigoBoro Irypdy (Komomsss), TPU3HAYAETHCS JIS
J01aTKOBOT 130141111 MIJI3EMHOT0 pe3epByapa BiJ TaauX BOJ, a TAKOX s
1307141111 cTOBOYpa 1 orsifoBoro mypdy Bi OPOIYKTY, 110 30€piraeThCsl.

He meHmne 15000 MM

Puc. 3.14.Cxema repmerusaiii ycTsi cToBOypa:
1 —mopojHa BijicunKa; 2 —Ib0J0NOPOAHA 3aKiIagKa, 3 —OpraHHe
KpITUIeHHS; 4 —OTJIAI0BUI KOJIOS3b

JIst mocTyIry Jrojiel y CXOBHIIE B CTIHKAX IMEPEMHUYKH BIIAIITOBYIOTh
nBepi  posmipom 1,5%0,6 M, ki 3 1gBoX OOKIB  OOIIMBaIOTh
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riapoi3osiiHuM MartepianoMm. Beawumnu L 1 t BH3HAYAIOTBCS KyTOM
Haxujy CToBOypa o.

['opu3oHTanbHi  BUPOOKU-MICTKOCTI 1 TIE€pMETU3YIOYl MNPUCTPOI
MIJI3EMHUX CXOBHII Y BIYHOMEP3IUX MOPOJAX SBISIIOTH COOOI0 CHCTEMY
TOPU30HTAIBHUX BUPOOOK-MICTKOCTEH, 110 MPUMHKAIOTh 3 OJTHOTO OOKY
a00 3 1BOX OOKIiB /10 LIEHTpaJIbHO1 BUPOOKU. [Ipyu 1BOOIYHOMY TPUMHKAHH1
BOHHU PO3TAILIOBYIOTHCS B IIAXOBOMY MOPSAKY. B mepiny yepry npoBoasiTh
BUPOOKH, 110 3a0e3MeuyyloTh CTBOPEHHS HACKPI3HOT  BEHTHJIALII.
BenTunsiiiini CBepJJIOBUHM JJisl TIPOBITPIOBAHHS BUPOOOK OypsiTh 110
MOYaTKy NPOXIAHHUIBKUX poOiT. He cmig momyckaTu HAIXOKEHHS B
BUPOOKHU TOBITps 3 TemmepaTyporo Bulle — 3...-4C. Iligzemui BupoOku
MIPOBOJIATH OYPOIIAPUBHUM CIIOCOOOM a00 13 3aCTOCYBAaHHSIM KOMOAaMHIB,
a TPaHCHOPTYBAaHHS IMOPOJM, SIK MPABWIO, — 3a JOIMOMOIOK KaHATHUX
CKpeTepiB.

PexoMenmoBani (opMH TMONMEpEUYHUX MEpPepi3iB  IEHTPATbHOI 1
O0okxoBHUX BUPOOOK ToKa3aHi Ha puc. 3.15.1lenTpansHa BUpoOKa MOBHHHA
Matu yxuia no rpyHty He menme 0,002y 6ik mpucTtoBOypHOTOo ABOPY 1
MIIHOM 10 TOKPIBIl B HAMPSMKY i1 TOpIs sl 3a0€3MEYEHHSI CTOKY
OPOAYKTY B 3yMIl(p 1 BUIAJIEHHS MOBITPS 3 BUPOOKM uepe3 IuXaibHi
CBEpJUIOBUHU TpHU 3allOBHEHHI pe3epByapa BoJol0 1 mnaauBoMm. Kyt
MPUMHUKaHHS 0OKOBHX BUPOOOK-MICTKOCTEH 70 IIEHTPAIbHOI BUPOOKH CJIi]T
3aJaTH TakuM, 10 gopiBHIOe 90° mpu OypomiIpuBHOMY CITOCOO1 MPOXOAKU
1 60° mpu mnpoxomaii BUPOOOK-MICTKOCTEH TIPHUYOMPOXITHUIIBKUMHU
koMmOaiiHoOM. biuHi BHpOOKu-MicTKOCTI MatoTh yxuia He MeHiie 0,002 mo
I'PYHTY B OIK IICHTpajJbHOI BUPOOKH (IS CTOKY MaJMBa) i IMiIHOM IO
MOKPIBJIl B HAMNpPSAMKY IIEHTPAJbHOI BUPOOKH JJISI BUAAJICHHS TOBITPS 3
BUPOOOK Yepe3 JAuXxajbHy CBEPJIOBHHY, pO3TalllOBaHy B  TOPII
IEeHTpaibHOT BUpOOKH. [lepepi3 O19HUX BUPOOOK 3MIHIOETHCS 110 JTOBXKHHI,
B 00J1aCTI1 CIIOJIYYEHHS 3 LIEHTPaJbHOI BUPOOKOI OOKOBa Ma€e BUCOTY 3,6
M, a B TOPIIl — 2, /M.

Jlns repMeTHr3altii mia3eMHOro pe3epByapa 1 3aro0iraHHs BiITaBaHHIO
Mep3sioi MOpOoAM B MEpPioja eKCIUTyaTallli CXOBWIA HAa BHYTPIIIHIN
MOBEPXHI BHUPOOOK-MICTKOCTEH HEOOX1JJHO HaMOPOXKYBAaTH KpHKaHE
obmumroBanHs ToBmmHOWO 50 — 100 mMm. VY mpakTtuiil 3HaANIIOB
3aCTOCYBaHHS CIIOCIO 3aMOpPOXYBaHHS IIJISIXOM 3allOBHEHHS BCHOTO
0o0csAry BUPOOOK TMPICHOK BOJIOKD 3 BHUTPUMKOI 1ii MOPOTATOM
po3paxyHkoBoro nepioay 4dacy (20 — 25aHiB) 1 HACTYIHOIO BiJKAaYKOIO
He3aMep3J101 BOJIU TP TOCATHEHHI KPWKaHUM OOJIMITFOBAaHHSM MTPOCKTHO1
TOBIIMHMU. Po3paxyHKH 1 JOCBij IOKa3ajd, 110 3allOBHIOBATH BUPOOKH
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BOJIOIO 1 BiJIKAUyBaTH 11 MICIA 3aMOPOXEHHS KPWKAHOTO OOJHMI[FOBAHHS
JOIIIJILHO 3 MaKCHMaJIbHO MOJKJIMBOIO IPOJYKTHBHICTIO, MepeadaduunBIIN
3aX0/I1, [0 BUKJIIOYAIOTH T1JIpaBIiuHe PyWHYBAHHS BIYUHOMEP3IUX MOPIJI.
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Puc. 3.15.®opmu nmonepedHux mnepepiziB BUPOOOK-MICTKOCTEH

[ so00

TpuBanmicTh 3amoOBHEHHS BOJOK BHPOOOK-MICTKOCTEHM IMiA3€MHOTO
CcXOBHILA 06CAroM 25 THC. M, SIK MPaBWIO, HE MIEPEBUIILYE TPHOX Ji0.

BinkauyBaHHs ~ BOAM ~ TICAS ~ HAMOPOXKYBaHHS  KPHIKAHOTO
OOJIUITFOBAHHS  3MIMCHIOIOTH Oe3NepepBHO, TPU I[HOMY BHKOHYIOTH
TapyBaHHS pe3epByapa. [as 1bOro KOHTPOJIOIOTH 3 PIBHEHb BOAHU Y
PO3KPHUBHIM BHUPOOIII. BupoOku-mMicTKOCTI MO>KHa BBAXKATH
TePMETUYHUMHU, SIKILO 3a MEPioJ] HAMOPXKEHHSI KPUXKaHOTO OOJMIIOBaHHS,
HE BPaxOBYIOYH IIepIll JBI JOOW ITICJIS 3allOBHEHHS BOJIOKD, 3HUKCHHS
PIBHS BOJIM Y PO3KPHUBHIN BUPOOIIl HE BIIOYBAETHCH.

VY migzeMHOMY pe3epByapi nependavaroTh, SK MpaBUiIo, 30epiraHHs
OJIHOTO BHUJYy MPOAYKTY, alie y pa3i HAasBHOCTI B pe3epByapl MPOIYKTiB
JNEKUTBKOX BHUIIB HEOOX1IHO TX 130JIFOBATU OOUH B1J OJHOTO 34 JIOIIOMOTOFO
nepeMudok. KOHCTpyKIlif0 1 mMaTepial MepeMHYOK BUOUPAIOTH 3 YMOBH
3a0€3MeUeHHsI TEPMETUYHOCTI pe3epByapa 1 NPOMYCKY TEXHOJOTTYHUX
TpyOOmpoBoaiB. Y mepeMuykax 0OOB'SI3KOBO OOJaJAHYIOTHCS JIIOKHU-JIa3u
po3mipamu He menIe 0,6x 0,7M y mpocBITi.

Po3poOky mopin Ha JOUISTHKaX  CHOPYJKEHHS  T'€PMETUYHUX
MEPEMHUYOK 1 CTIOJIy4YeHb BUPOOOK 3IIMCHIOIOTH BIIOIMHUMHU MOJIOTKAMH 1
OCJIa0JIEHUMH 3apsi/laMi BUOYXOBUX PEUOBHUH. 3BOJASATH MEPEMUUKHU TUTbKU
B MOPO3HHMM TEpioJ POKY IUISXOM IOIMIAPOBOTO YKJIAJaHHS TpaBiiiHO-
mimanoi cymimn BucoToro He Oumbme 0,1 M, 3amuBKkuM ii BOJOIO 1
npoMopoxyBaHHsA. KOHTpob 32 MPOMOPOKYBaHHSIM CYMillli BUKOHYIOTh
3a MOKa3aHHSIMU JJATYMKIB TEMIIEPATYPHU, PO3MIIICHUMH B IEPEMUYIIL.

[Ipy OyAiBHUIITBI CXOBHIIl Y BIYHOMEP3IUX MOPOAAX MPOXOAATH Pl
JTOTIOMDKHHMX BUPOOOK, 0 SIKUX BIAHOCSATH TaKi:

* ONBIIOBHHA KOJIOAA3b (I TEpiOJUYHOrO OTJISAY ITiJI3EMHOTO
pe3epByapa i BAKOHAHHS PEMOHTHHUX POO0iT);
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e OyHKEpHY sMy, SKy TepeoONaJHyIOTh IMCAsS 3aKIHYCHHS
NPOXIAHUIIBKUX  poOIT y 3yMmmd IS NOPUAHATTI 1 Bigoopy
HaTOMPOYKTIB;

* BEHTWISIIIHI ¥ AUXaIbHI CBEPIJIOBUHHU;

* TEXHOJIOT1YHI CBEP/JIOBHHU JJIsI 3alIOBHEHHS BHUPOOOK-MICTKOCTEH
BOJIOIO, MPUUHSATTS 1 B11I0OPY HAQTONPOTYKTIB.

Ozena0osuii  Ko100s3b  sIBAsiEe  COOOK0  BEPTUKAJIBbHY  BHPOOKY
MPSMOKYTHOI a0o0 Kpyrioi (opmu, posTamoBaHy 3 OOKY XOJOBOTO
BI/I/IIJICHHS CTOBOYpa B Ti MOro 4acTHHI, SKa 3aKpilljieHa 1 BijjijaeHa Bl
YCTSl TEPMETUYHOIO IEPEMUYKOIO.

byHkepHa sMa Ha TIepioJi MPOBEACHHS BHUPOOOK-MICTKOCTEH
MEePEKPUBAETHCS 3BEPXY CYIIJILHUM HAKATHUKOM 3 KOJIOA 1 METaJICBUM
aucToM  abo  3amizo0eToHHMMH — TMTamu.  [licas  3akiHUYCHHS
MPOXIAHUIIBKUX POOIT TMEPEKPUTTS JEMOHTYIOTh, a OYyHKEpHY sIMYy
PO3IIUPIOIOTH 10 pO3MipiB 3X3X3 M.

TuMuacoBi BeHTWIAIINHI cBepaaoBuHM miamerpoM g0 400 mm
0o0caKyIoTh TpyOaMH 3 TOBEpXHI 3emui Ha TimomHy 2 — 3 M. Ilichs
3aKIHYCHHS MPOXITHUIIBKUX POOIT 1X JIKBIAYIOTHh NIJIAXOM TaMIIOHAXy B
MICIIl CIIOJYYEHHS iX 3 MOKPIBJICI0 BUPOOOK-MICTKOCTEH 1 J1ajll MOMIAPOBO
3aCUMNAIOTh 1 MPOMOPOKYIOTh BOJIOHACHUEHOIO OPOIOIO.

PosramyBanHsT AuXalbHMX CBEPJJOBHH BHU3HAYAETHCA 00 €MHO-
MJIaHYyBaJbHUMM  PIIIEHHAMHU. JlUXanbHy CBEpAJIOBUHY OOCAIKYIOTh
TpyObamu giametpom 150 MM Ha BCIO 1i JOBXHHY, a 3aTpyOHHUH MPOCTIP
repMeTu3yroTh. Ha  moBepxHiI  3eMili  OrOJIOBOK  CBEPJJIOBUHU
00JIAIITOBYIOTh TUXAJbHUM KJIalaHOM.

SK TEXHONOTIUHI CBEPJIOBUHM IS MOJa4ul BOAM B IIAXTY JOLLUIBHO
BUKOPUCTOBYBAaTH BEHTWIALINHI CBEPIJIOBUHHU, OO0CaJkeHl TpyOamu 3
nmoBepxHi 3emii g0 rmbwau 1,5 — 2,0M. B cBepasioBHHY OIyCKarOTh
BOJIOBiJI, OCTaHHIA CTaB sKOro mnep(opoBaHuil 1 BCTAHOBJICHUM Ha
3a11300€TOHHY TUIMTY 200 BUIHHO IIABIIICHUNH B HH)KHIM YaCTHHI BUPOOKH.
Jlo BBeIeHHS MIJ3€MHOTO CXOBHIIA B €KCILIyaTallll0 BY30JI MOjayl BOIU
MOBUHEH OyTH JIEMOHTOBAaHWM, a CBEPJUIOBMHA JIIKBIJJOBaHA. 3JIMB
HaQTOMPONYKTIB y MIJ3€MHI pe3epBYapu, HE3AJICKHO BIJI TOTO, SKUM
BUJIOM TPAHCIOPTY BOHHU JOCTaBJEHI 0 CXOBHIIA, 3/IMCHIOIOTH Yepe3
TEXHOJIOT14H1 CBEP/IJIOBUHM.

Ak npaBuno, HaQTONPOAYKTH HAAXOJATH Y  TEXHOJOTIYHI
CBEPUIOBUHU 3 MO3UTUBHOIO TEMIEPATypolo, 110 MEepeBUIye, Xoua O Ha
KOPOTKUM TIepiofl, IOMyCTUME 3HAYCHHs 3a YMOBOK 30epeKeHHS
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BMIIIyBaJbHHUX MOP1T BUPOOKH-MICTKOCTI, B TBEPAOMEP3IOMY cTaHl. ToMy
TEXHOJIOT1YHA CBEP/IJIOBMHA MOBMHHA OYTH TETUI01301h0BaHA.
Texnonoriuni cBepioBuan (puc. 3.16) 1 31uBy HadTOMPOAYKTIB
y CXOBHILE O0JaIHYIOTh JBOMA CIIBBICHO PO3TAIllOBAHMMHU TPyOaMu IO
BCiM rnmOuH1. 30BHImHS Tpyb6a 21%K9 MM € oOcanHO0, a BHYTPIIIHS
108x14 MM — T€XHOJOTIYHOIO, TI0 SIK1i 3JIMBAIOTh MPOJYKT Y pe3epByap.
2

Puc. 3.16.Cxema TE€XHOJIOT1YHOI CBEPJIOBUHU JIJIs1 3aTIOBHCHHS
BUPOOOK-MiCTKOCTeH HaTompoaykToM: 1 —ciTyacTuii GiasTp;
2 —pIIMHHUN JTIYUIbHUK, 3 —TEPMOKHUILICHS; 4 —TerI0130JIs11is;
S —TeIIoTiAPOoI30JIsllis OTOJ0BKA CBEPIJIOBHHH, 6 —00caaHa
KOJIOHA; 7/ —BHYyTpimHs (poOoya) KojaoHa; 8 —BHUPOOKA-MICTKICTh

3arpyOHuUi mpocTip 00CaaHOI KOJIOHHW CBEPAJIOBUHHU T€PMETHU3YIOThH
[UISIXOM  TOMIAPOBOTO  MPOMOPOXKYBAaHHS — MICYaHOT MyJbIH, TICIA
BUKOHYIOTh  TEIUIOTIAPOI30JSAIIK0 1i  OrojioBKa. 3arajbHa BHCOTa
TeIJIoTiApoi3osiiiiHoro mapy ckimamgae 0,5 — 0,6 m. Pospaxynkum 1
MpakTUKa IIOKa3ajau, IO TaKWi Iap TEIIOTApOoI30JIsalii 3abe3reuye
30€pEKEHHS TEIJIOBOTO PEXKUMY OT'0JIOBKA CBEP/JIOBHUH.

JlocBim  ekciuTyaTamii  MIA3€MHHMX  CXOBHWIN, MOOYJOBaHHX ¥
BIYHOMEP3JUX TMOpPOAAaX, CBIAYUTH TMPO HEOOXIAHICTh HAIIAHOTO
3a0€3MEeUEeHHsI CTIMKOCTI Ta F€PMETHUYHOCTI TEXHOJOTTYHUX CBEPJIOBHUH.
[Ipu 3akauyBaHHI HaQTOMPOIYKTIB 3 MO3UTHUBHOIO TEMIIEPATYPOIO Yepe3
HETEIJIOI30JIbOBaHY KOJIOHYy TpyO oOcagHa KOJOHAa 1 3aMOpOKeHa
BOJIOINICYaHA CYMIIl HArpiBalOThCS, y pe3yJbTaTi 4oro B 3aTpyOHOMY
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MPOCTOPl YTBOPIOETHCA IMyJbIA, SIKa MOYMHAE HAIXOJIUTHU B BHUPOOKY-
MICTKICTh. [Ipu 1IbOMY TEXHOJIOTiYHA CBEPJJIOBHUHA BTpadyae CTIHKICTDH 1
ctae HerepMeTruuyHoro. [lomampima ekcrulyaramiss HETEII01301b0BAHOT
CBEDJJIOBUHM MOJKE€ TIPU3BECTH OO OINyCKaHHA o00cCagHOl KOJIOHH 1
oOBajieHHS TMOpIJ y 30HI CIOJIYYECHHS CBEPJJOBHHU 3 BHUPOOKOIO-
MICTKOCTI.

Cnin mAKPEeCIUTH, IO TPYAOMICTKICTH 1 BapTiCTh poOIT 3
TEIJIO130JIA11i TEXHOJOTIYHMX KOJIOH 3HAYHOK MIPOI0 3ayiekaTh BIJl
TOBIIMHU IIapy Teruioizofsiii. PoB' s3aHHs 3a7a4yi po3paxyHKy TOBIIUHU
TEIJIO130JIA11ii, MIHIMAJIBHO JOMYCTHMOI 3a YMOBH 30€peKEHHS B
MEp3JIOMYy CTaHl maTepiany 3aTpyOHOi 00caaHOi KOJOHHU CBEPAJIOBHHH,
HaBegeHo B CHull 2-11-04-85 Woazemuble XpaHuiuia HePTH U
HEe(PTENPOTYKTOB U CKUKEHHBIX Ta30B».

TexHonoriuni cBepuIoBHHM  (KOJNOAA31) g BigOopy IajauBa
pPO3TAIIOBYIOTh 0O€3MOCEepEeIHbO HaJ 3yMI(OM Yy IEHTpabHIi BHUPOOILII.
Byson Bimbopy mnanuBa 1 BUMIpY HOro piBHS B BHUPOOKAX-MICTKOCTSIX
PO3MIIIYIOTh Yy TEXHOJOTITYHOMY KOJIOJsA31 abo B TEXHOJOTTUHHMX
CBEPVIOBHHAX, 00caKeHuX Tpydamu jiameTpom He MeHine S00Mm.

Bugauy mpoaykTy 31 CXOBHINA 3A1MCHIOIOTH 3aHYPEHHM HACOCOM,
po3mimieHuM y 3ymidi. Ha 3eMHill TOBepXHI MPOAYKT, IO BUIAAETHCS 3
MiJ36MHOTO pe3epByapa, HAAXOIWUTh y Ha3eMHUM METaJIeBHU pe3epByap
oG'emom 50 M°. Jlami 3 HA3EMHOIO METAJIEBOTO pe3epByapa MalnBO
BIJILICHTPOBHUM HACOCOM IOJAI0Th CIIOKWBAYEBI.

VY psAni BUMAIKIB, KOJIM HATHCK HACOCY JIOCHUTh BUCOKHM, MPOIYKT
MOYKHa TI0JIaBaTH Oe3MmocepeaHb0 B OEH30B03, TOA1 BiH MPOXOJAUTH Yepe3
GUTBTP 1 TTYUIIBHUK, MUHAIOYH HAa3EMHHUM METaJIeBUN pe3epByap.

Y nepion 3akadyBaHHS IlaiiBa B BHUPOOKHU-MICTKOJICTI, MiJ dac
30epiradHs, a TAKOX y MPOIIECl BiIOOPY MaIMBa BEAYTh CIIOCTEPEIKCHHS 3a
pIBHEM PIJIUHH.

OnHUM 3 IEPCIIEKTUBHUX HAMPSIMKIB Y OYIIBHUIITBI JIbOJIOIPYHTOBUX
CXOBHIII € OyAIBHUIITBO CXOBHII[ y TUIACTaX BUKOITHOTO JHOAY.

BukopucranHs ayisi CTBOPEHHS pe3epByapa OJHOPIIHOTO JIHOIY, IO
MPaKTUYHO HE MICTUTh TBEPAUX BKpaIlIeHb, ICTOTHO CIIPOIIy€E pPOOOTY.
3amicTh OYIIBHUIITBA ITAXTHUM CHOCOOOM MOKHA BIATHUCS JIO PO3MHBY,
AKUA HE BUMAra€ MPUCYTHOCTI JIOJIE B OYMCHOMY mpocTopi. Bucoki
TEMIU BEJICHHS pOoOIT 1 CTYIIHb X MEXaHi3allii, MOXIUBICTh OYy11BHUIITBA
AK B 3WUMOBHM, TaKk 1 B JITHIA TEpioJ, MOXJIMBICTh BUKOPHCTAHHS JIJIs
MIJIICPIBY BOJM MICIIEBUX €HEPrOHOCIiB pOOUTH MOTO YK€ €KOHOMIYHUM.
TakuM criocoGOM MOKHA CTBOPIOBATH CXOBHIIA 06'eMoM 10 20 000M°.
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Po3muB mmaacta Moxe 3AiMicHIOBaTHCS K yepe3 oauy (puc. 3.17,a)
Tak 1 yepe3 1Bi (puc. 3.17,0) cBepjIOBUHH.

0)

Puc. 3.17.Criopy;»keHHS CXOBUIII B TOBIIII JIbOJTY: a) PO3MHUB
OJTMHOYHOIO CBEPJIOBUHOIO; 0) PO3MHB JIBOMA CBEPIIOBUHAMU

3.5.CxoBrma HaTH i HAPTONMPOAYKTIB y BIAKIAAAaX KaM' STHOI
coJi

Y mpaktuii mig3eMHOro 30epiraHHs HalOUIBIIOrO MOIIMPEHHS
HaOyu Oe3maxTtHi migzeMHi cxosumia (I1C) y Bigkiagax kam'ssHOT COJIi. Ix
BUKOPUCTOBYIOTh ISl PI3HUX LUICH, Y TOMY YHUCII JJi1 PO3MIIICHHS
CTpaTeriyHUX 3araciB cupoi HapTU 1 CBITIUX HAPTONPOMYKTIB SK
TOBAPHO-CUPOBUHHUX 0a3 Jj1s1 HA)TOXIMIYHOTO 1 XIMIYHOT'O BUPOOHHUIITBA,
JUIE CTBOPEHHS MIKOBUX 1 aBapiiHUX CXOBHMII IIPUPOJHOTO razy. ¥
nigzeMHnx pesepByapax (ITP) BimkmamiB kaM'sHOI coJli MOXeE 30epiraTucs
MPaKTUIHO BCSA TaMMa PIJIKUX 1 ra30mogiOHUX BYIJIEBOJHEBUX MPOIYKTIB.
[lepcrieKTUBHO BUKOPUCTAHHS MIA3€MHUX PE3EPBYapIB Y KaM sHIN COJIl K
TEXHOJIOTIYHUX amnapartiB JyIsl miarotoBku Hadtu 1 razy. [IC MoxyTh OyTu
TaKOX BUKOPHUCTaH1 IS 30epiraHHs Teiilo, a30Ty Ta IHIIWX Ta3iB, s
IIOXOBaHHS a00 JICMTOHYBaHHS IIPOMMCIOBUX BIJIXO/IIB.

Iness OymiBHUIITBA MIJ3€MHUX CXOBHII BYTJICBOJHIB Y KaM sHINA COJIl
Oyna Bmepmie chopMyIbOBaHa B TMEPioa TEpIIOi CBITOBOI BIMHU B
HimeuuuHi, ojHak BIAMNOBIJHA TEXHOJOrIA po3pobiieHa TiIbku B 40X
pokax B Kananmi. B €Bpomni mepiri mig3emMHI CXOBHINA B KaM SHIM COJI
(crouyaTKy 3piIKEHOro Tra3y, a IOTIM 1 NIPHPOJAHOr0) BCTYIWIH B
ekcrutyaramiro Ha nodarky 50X pokiB y ®paniii, BenukoOpuranii,
Himeyunni Ta iHmumx kpaiHax. Ha BiagMiHy BIZ MiA3€MHUX CXOBHIII
[IAXTHOTO THMY, IO 3BOASATHCS TIPHUYOMPOXITHHUIIBKUM CIIOCOOOM,
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Oe3laxTHI IMiJA3eMHI pe3epByapu OyAYIOTh METOJOM IIiJI3EMHOTO
PO3YMHEHHS KaM'stHO1 COJIl Yepe3 CBEP/IJIOBUHHU.

[TlinzeMHUl pe3epByap CKIAMAETbCS 3 BUPOOKU-MICTKOCTI, 1110
BUKOPUCTOBYETHCS ISl  PO3MIMICHHS 1 30€peXeHHS NPOAYKTy, Ta
eKCIUTyaTalliHOI CBEpAJIOBUHM, OO0JaJHAHOI IJis1 3aKauyyBaHHS 1 BUJayl
npoaykTy. BupoOKka-MiCTKICTh Ma€, K MPaBUIO, CUMETPUUYHY (GopMmy i
CKJICTIIHYACTY MOKPIBIIO, IPUYOMY BICCIO CUMETPIi € CBEPAJIOBUHA, MPOIIT
10 80 M, BUCOTY JI0 AEKILIBKOX COTEHb METPIB 1 MICTKICTh BiJ JECATKIB
TUCSY 710 MibHOHA KyOomeTpiB. [lim3emMH1 pe3epByapy MOXYTh MaTH OJHY
a00 KUJIbKa eKCITyaTallliHUX CBEPJJIOBHH, Y SIKMUX PO3MIIIYIOTh KOJIOHHU
TpyO, SKI BUKOPHUCTOBYIOTHCS CIOYATKY ISl CIIOPY/KEHHS, a MOTIM JJIs
eKcIuTyaTallii pe3epByapis.

[IIupoke 3acTocyBaHHS OE3MIAXTHUX MIA3EMHUX CXOBHIN y KaM'sSHIA
COJI 3YMOBJIEHO B Tiepury 4epry Gi3udHuMH, (PI3UKO-XIMIYHUMH Ta
XIMIYHUMHU BJIACTUBOCTSIMU KaM'siHOT COJII SIK TIPChKO1 BMIIIyBaJdbHO1
MOPOAM BHPOOKU-MICTKOCTI. 3JIaTHICTh KaM'SHOI COJII O PO3YMHEHHS
npicHor abo  cimaboMmiHepasi30BaHOK BOJOK POOUTH  MOXKJIUBHUM
3aCTOCYBaHHsS JielIeBOi, Oe3neyHoi Ta €(QEeKTUBHOI CBEPAJIOBUHHOI
T1APOTEXHOJIOTIT SISl CIOpYy/KeHHsS BUPOOOK. KOHIEHTpOBaHMIT PO3YWH
XJOpUy HATpito, SKUH OTPUMYIOTH TIPH CHOPYIKEHHI IM13€MHOTO
pe3epByapa, € I[IHHOK XIMIYHOK CHPOBHUHOIO, MPAKTUYHO TOTOBOIO 10
yTHII3aI1l.

XiMiyHa 1HEPTHICTH KaM STHO1 COJTI TIO BIAHOIICHHIO 0 BYTJICBOJHIB B
CYKYIHOCT1 3 BIJICYTHICTIO KHCHIO 1 CTaOIJIBHICTIO TEMIIEPATypu 1 TUCKY
3a0€3MeuyroTh 30€peKeHHS SKOCTI TOBapPHUX BYTJICBOJHEBHUX IMPOIYKTIB.
Tpimman y BupoOkax-micTkocTsx [1C B kam'siHiM codi, sK1 3'SIBUITUCS 3 Ti€T
Yy 1HIIOT  TPUYMHM, 3JaTHI  CaMOJIIKBIOBYBAaTHCSl  BHACHIJOK
BSI3KOIIACTUYHMX — AedopMariiii  cojii, Mmo 3a0e3neuye MNPaKTUYHY
HEMPOHUKHICTh  COJITHUX  MAacCHUBIB 1 TE€PMETUYHICTh  IIJI3EMHHUX
pe3epByapiB. TexHojoris crnopymkeHHs O€3lIaXTHUX pe3epByapiB HE
nepeadayvae ix KpirieHHs, TOMY U1 3a0€3MeYeHHS CTIMKOCTI TPU BEJIUKHUX
rMMOWHAX — 3aKJAJICHHS ~ BUPOOKU-MICTKOCTI  ©KCIUIyaTyHTh  IiJ
HAJIJTMIIKOBUM THUCKOM, 110 € MepeBaroro mpu 30epiraHHi BYTJE€BOJIHEBUX
MPOAYKTIB.

I[linzeMH1 cxoBHIAa B KaM'dHIM COJl 14€aJIbHO IMIAXOIATH JUIA
30epiraHHsi TaKMX BYTJICBOJIHIB, Ik OyTaH, MpOIMaH, NPOIUICH, OyTUJIEH Ta
1HI, K1 B TEepMOOApMYHMX YMOBax MIJ3€MHOTI0 pe3epByapa 3aaTHi
nepeOyBaTH B 3pIHKEHOMY CTaH1. 30epiraHHs MPUPOJTHOTO Ta 1HIIHUX Ta3iB
1]l BUCOKMM THUCKOM 3a0e3neuye BHUCOKY €()DEKTUBHICTh BUKOPHUCTAHHS
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r€OMETPUYHOI0 00cATy cxoBuia. [lig3emMHl pe3epByapu B KaM'sSHIM COJIl
OyIyIOTh y COJSHHUX MOKIagaxX yciX MOpP(OJIOTIYHUX THUIIIB 1 PI3HOTO BIKY
(Bim KeMOpItO JTO HEOTEHY ).

3 TOYKHM 30py TEXHOJOTii OyJIBHMIITBA BEJIMKE 3HAYCHHS MaloTh
CKJIaJl COJICHOCHMX BIJKJIQIB, TITMOMHA X 3asraHHs 1 TEMIIepaTypa Mmopi.
Tak, cepii03H1 TPYAHOINl BUHUKAIOTH MPU HASBHOCTI B PO3pi3l KATIMHUX
COJICH, K1 BIAPI3HSIOTHCS BHUCOKOIO IIBUJIKICTIO PO3YMHEHHS, IO MAae€
miciie B Iledopo-Kamcekomy, IlpukapmaTcbkoMy 1 OaraTbox I1HIIIHAX
OaceliHax. BMICT HEpO3UMHHUX BKJIOYEHb Y KaM'SHINH COJII 3MIHIOETHCS
TaKOXX y IIUPOKOMY [lala30HI HaBITh y MeXaxX OJIHOTO POJOBHIIA
(mampukiazn, y Tomy x Iledopo-Kamchbkomy Oaceiini), a Ha OCHOBI
CBITOBOTO JIOCB1/y HE NMOBUHEH NepeBuIyBatu 35 %.Yci icCHyI04l B CBIiTI
M1JI3€MHI pe3epByapy pPo3TallIoOBaHl B COJSHUX TOBINAX, IO 3aJIATal0Th, SK
npaBwio, B aianazoHi rimbuH 300 — 1400u.

TeopernuHi po3paxyHKH MOKa3ykTh, 0 MaKCHUMaJIbHO MOKJIUBA
rIMOMHA 3aKJIaICHHS MiI3EMHUX pe3epByapiB (3 TOUKH 30py 3a0e3MeUeHHs
ix critikocti) He nepeBuinye 3000 m. Ilpu cTBOpeHHI pe3epByapiB Majoi
MICTKOCTI, KOJIM iX BUcOTa He mepeBuiinye 10 M, MiHIMAIBHO JOMYyCTHUMA
MOTY>KHICTh COJITHOTO MOKJIaay CTaHOBUTH 20 M.

BaxnuBum acnekToM mpu BHOOpi MaiinanuukiB OyniBHunrBa [1C y
KaM 'siH1i COJI1 € HAasIBHICTD JIXKEPEJT BOJIONIOCTAYaHHs [ oAadi BOAU MpU
CTBOPEHHI BHPOOOK-MICTKOCTE 1 YMOB BHJIQJICHHS PO3CONY, IO
YTBOPIOETHCA TpU OyAiBHHUITBI. /{711 Bo/m03abe3neueHHs BUKOPHUCTOBYIOTh
ci1aboMiHEepasi30BaHl IIPOMUCIIOBI CTOKH a00 3/1MCHIOIOTH BOJI03a0Ip 3
MMOBEPXHEBUX BOJIOWM 1 BOJOTOKIB. Y psai BHUMAAKIB 3aCTOCOBYIOTH
B0J103a01p 3 MIJ3EMHHUX BOJ, Y TOMY YHCJIl MiHEpaTi30BaHUX. TEXHOJIOT1sA
CTBOPEHHS MiA3€MHUX pE3epBYyapiB Yy KaM'sHI coJii TOB'si3aHa 3
HEOOX1THICTIO gTI/mBauii BEJIMKO1 KUIBKOCTI OyIiBEITLHOTO PO3COJTY — MPHU
CTBOpPEHHI 1 M~ reoMeTpUYHOr0 00CATY BUPOOKU-MICTKOCTI YTBOPHOETHCS
no0 10m° po3coy.

[Ipu mnpoekTyBaHHI TaKUX CXOBHIL OCHOBHUMU MEXHOJLOIYHUMU
napamempamu, IO BH3HAYalOTh iX 00'€MHO-IJIaHYBaJIbHI CXEMH, €.
MPU3HAYCHHS  PE3EpPBYapHOro0  TMapKy, HOMEHKJIATypa MPOAYKTIB,
HEOOXiHa MICTKICTh, Jiama30H 3MIHM eKCIUTyaTallliHOTO THCKY B
MIJI3EMHUX pe3epByapax, MPOJYKTUBHOCTI 3aKadyBaHHS 1 BHUJayl
30€peKEHUX MPOJYKTIB, CXeMa EKCIUTyaTallli, MOXJIMBI MPOAYKTUBHOCTI
CHCTEM BOJOIOCTAYaHHsI Ta yTUII3AIlli pO3COITy.

OCHOBHI 2IpHUYO-2€0/I02IYHUMU YUHHUKUY, 1110 BIUIMBAIOTh HA BUOIp
MPOEKTHUX PIIICHB. MOTYXKHICTh IJIACTa KaM'SHO1 COJIl, Y IKOMY MOKJIUBE
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CILOPY/DKEHI MIJI3EMHUX pe3epBYyapiB, IMUOMHA PO3TAITYBaHHS COJITHOTO
Tija 1 MOB'A3aHUM 3 TIIMOMHOIO HOT0 HaINpy>KeHO-Ie(OpMOBaHUI CTaH, TUII
COJITHOI CTPYKTYpH, il HEOJHOPIAHICTH 1 aHI3OTPOMis, XIMIYHHUH CKIIa
cojieli B 1HTEpBajl 3aKJIAJCHHS MIJA3EMHUX pe3epByapiB, HaSBHICTh
MPOILIACTKIB HEPO3UMHHUX TMOPIJ 1 PO3CITHUX HEPO3UMHHUX BKJIIOYCHB, a
TaKO)X NPOHUKHMX a00 ocCHa0JeHMX 30H BHILNEC 1 HIKYE IHTEPBAITY
saknageHds [IP. 3HauymmM Moke Takok OyTH HasSBHICTh CYCIJTHIX
TpHUYO-BUIO0YBHUX MMIANPUEMCTB 1 Ha3eMHHUX OO'€KTIB a00 CHOpyH Yy
MeKax 30HU BIUIUBY Mmia3eMHoro komruiekcy I1C.

3aJIe)XKHO BIJ MPU3HAYEHHS MIJ36MHOTO0 CXOBHINA 1 HOMEHKJIATYpH
MPOAYKTIB, SIKI 30epiraloThCs, CJIJI BpaxoOByBaTH, IO B CXOBHIII,
MpU3HAYEHOMY ISl  MIKOBOTO, aBapiiiHOrTO abo  CTpaTeridyHOTO
pe3epByBaHHs, MepeadavyaroTh HE MEHIIE JABOX pe3epByapiB ISl OJHOTO
NpoayKTy, a npu Bukopuctani [IC B TEXHOJOTIYHOMY IIUKJII CHIJIBHO 3
HAa3eMHUMH pe3epByapaMu JIOMYyCKAEThCS HAsIBHICTh OJHOTO pe3epByapa
U1 KOXKHOTO MPOAYKTY. MICTKICTh OJMHUYHOTO pe3epByapa TICHO
MOB'A3aHa 3 TIPHUYO-TEOJOTIYHMMH YyMOBaMHU. 3 METOIO0 3JCIICBICHHS
CXOBHIIA JOIUIBHO cropymkyBatn IIP MakcMMalbHOTO OJWHUYHOTO
o0csary. Y ToW e dYac po3Mipu BHUPOOKU-MICTKOCTI OOMEKYIOThCS
MEXKOBHUM IIPOTOHOM, IO BH3HAYAETHCS HAa MIACTaBl PO3PaXyHKy ii
CTIMKOCTI 3 ypaxXyBaHHSIM Jiala3oHy 3MIH €KCIUTyaTalliiHOrO THUCKY B
pesepByapi. Kpim Toro, reomMeTpuyHi poO3MIpH BHPOOOK-MICTKOCTEH
3aJIe)KaTh BiJ OOOB'SI3KOBOI HASBHOCTI IIJIMKIB y TIOKPIBIl Ta TPYHTI
BUPOOOK, a TaKOX MIX CyCiIHIMH pe3epByapamu. [IpoayKTHUBHICTh
3aKadyyBaHHSA 1 BHJa4dl MPOAYKTY BIUIMBAIOTh Ha JilaMeTp oOcagHux 1
M1JIBICHUX KOJIOH €KCIUTyaTaIllMHUX CBEPUIOBUH. Y NESIKUX BUMAIKaX s
3a0e3MeUeHHS BHCOKMX TEMITIB 3akadyBaHHS (BimOopy) mOTpiOHO
CHOPY/UKEHHS J1BOX a00 HaBiTh TPhOX CBEPIUIOBHUH Ha OJUH pe3epByap.
[Ipu mpoMy citii BpaxoByBaTH, 110 MOXKJIMBE OJIHOYACHE 3aKadyBaHHS abo0
BUJIaua 3 JICKUIBKOX PE3epByapiB.

KinpkicTe mogadi BOAM Ta YTHIII3allii pO3COy OOMEXYIOTh TEMITH
PO3UYMHEHHS COJIl Ta BIAMOBIIHO TEMMH MPUPOCTY 00CATY BUPOOHHUIITBA.
[Tpu Benukiid Mojayul MOXKIMBE OJHOYACHE CTBOPEHHS T'PYIU PE3EpBYyapiB.
Yum OuIBIIE MOTYXKHICTH COJITHOTO Tija, TUM OUIBIIY MICTKICTh MOXYThb
MaTH OJIMHOYHI Mi3eMH1 pe3epByapu. [Ipu Beaukiii MOTYKHOCTI MOKJIMBO
OararosipycHe po3TalllyBaHHS pe3epByapiB, a TaKOX CIOPY/KCHHS Ha
OJIHIM CBEP/JIOBHHI IBOX pe3epByapiB ripiasHaHOro TUiry. [Ipu 301mb1eHH1
INIMOWHM 3aKJIaJicHHS POCTYTh HAaBAaHTAaXEHHS HAa MAacHB COJII HABKOJIO
MIJI3EMHUX pe3epByapiB. 3 iX 30UIBLICHHSIM ISl HIATPUMKHU CTIMKOCTI
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pe3epByapa CiiJ 3MEHIIUTH MPOTiH BUPOOKHU-MICTKOCTI ab0 301MbIITUTH
MiHIMaJIbHUN €KCIUTyaTalliiHUNA TUCK Y pe3epByap1

Tun consHOi CTPYKTYpH 1 MOB'SI3aHI 3 [HMM HEOJHOPIAHICThH 1
aH130TPOMIsl MPOSBISIIOTHCS TAaKUM YUHOM: MPHU IUJIACTOBOMY 3ajsiTaHH1
KaM'ssHa CUIb 1 BHINE3aJSATal0Yl MOPOJAU XapaKTEPU3YIOTHCS CIOKIMHUM
3QJISITAHHSAM 1 NPAKTUYHO 130TPOIHI B TOPU3OHTAIBHIN IJIONIMHI, a MpHU
pO3TalllyBaHHI pPE3€pPBYapiB y COJMSIHUX KYyIOJax, ITOKaX 1 MOAIOHUX
CTPYKTypax ICTOTHO IIPOSIBIIIETHCS HEOAHOPIAHICTD 1 aHI30TPOIIISI MaCHBY.
Bhacniok 1p0oro npu po3paxyHkax Ciijf 30UIbIIUTH KOe(ILIEHT 3anacy Ha
ACUMETPUYHICTh BHUPOOKH-MICTKOCTI MPH BHU3HAYEHHI MIiHIMAJIbHOT
BiJICTaH1 MDK MIJI3€MHUMH pe3epByapamMu, a TAaKOXK 3MEHIITUTHA KOE(IIIEHT
HaJiMHOCTI 3a HaBaHTAXKEHHSIM IPH BU3HAYEHHI MaKCHMAaJbHO
JOIMYCTUMOTO THUCKY B p€3€pBYyapi.

XiIMIYHUM CKJIJ KaM'sstHOT COJIl Ma€ 1CTOTHE 3HA4YEHHs MpH Iepeadi
PO3COJTy SIK XIMIYHOT CUPOBUHHU JIJIs1 TIepepoOKu. /[ oTpuMaHHsST pO3COTy
HEOOXITHOTO CKJIagy MOXKE€ BHHUKHYTH HEOOXITHICTh TOIIApPOBOTO
PO3YUHEHHS COJIl TAKUM YUHOM, II00 CKJIaJl OJIEp>KYBaHOTO KOHIUIIIITHOTO
pO3COJly HE BHUXOJIMB 3a JOMyCTHMI Mexi. HasBHICTH MNpOIUIACTKIB
HEpPO3YMHHHUX TMOpPIJ B IHTEpBAJl 3aKIaJCHHS MIJA3EMHUX pe3epByapiB
MOX€E ICTOTHO YCKJIAIHUTH TPOILEC iX CHOPYIXKEHHA 1 MOAAIbIILY
ekcrutyaTtamiro. Jlms 3amo0iraHHs HEraTUBHOTO BIUIMBY MPOILIACTKIB
(ycknagHEHHS MPU PO3YMHEHHI COJIi B MpOIieci OyMiBHUIITBA i OOBaJICHHS
iX IIpH eKcIuIyaralii) HeoOXiIHO IepeadadyaTH CrelialbHi 3aX0I1 010 iX
3HEMIIIHEHHSI 1 0OBaJIeHHSI B IIPOIeCi Oy IIBHUIITBA.

HasBHICTP HEpPO3YMHHUX BKJIOYEHb, 10 BHUNAJAIOTh Ha JHO
BUPOOKHU-MICTKOCTI TiJ Yac ii CHOPY/KEHHS, MPU3BOJIUTH O BTpaTH
MOTPIOHOT MICTKOCTI pe3epByapa 1 30UIbIIEHHS KamiTalbHUX BUTpAT. Y
TOW K€ dYac IIpM BHUHECEHHI BEJIMKOI KUIBKOCTI TOHKHMX (pakiii
HEPO3YMHHUX BKJIIOYEHb PO3COJIOM BHHHKAE TMpoOJieMa MOro OYHUIICHHS,
sSKa OCOOJIMBO aKTyaJbHa B pa3l HEOOXIJTHOCTI MOXOBaHHS OY/iBEJIbHOTO
po3coiy. [IpoHMKHI TTPOTUTACTKH ¥ 0CiIabiieHl 30HU B TIOKPIBJII ¥ M1OIIBI
COJIIHOTO TIJIa BHUMArarOTh HAgBHOCTI [UIMKIB, HEOOXIOHUX I
3a0€3MEeUeHHsI CTIMKOCTI Ta TEPMETUYHOCTI MIJ3€MHHUX pe3epByapiB. I3
BUILEBUKJIAJCHOTO BUIUIMBAE, 110 MPU MPOCKTYBAHHI MIJ36MHUX CXOBHIIL
CJiJl OJTHOYACHO BPaxOBYBAaTHU BCIO CYKYIHICTh TEXHOJIOTIYHMX 1 T1PHUYO-
re0JIOTTYHUX (PaKTOpIB.

B3aemHe posramryBaHHS TIA3€MHHX pPE3€pByapiB  3aJCKUTh B
OCHOBHOMY BiJl po3MipiB i popmu cosssHoro tina. [Ipuniunosi 06'eMHO-
IJIAaHYBAJIbHI CXEMU TIJI3EMHUX CXOBWII HaBeJeHi Ha puc. 3.18.
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Beptukanpni [IP matoTh po3rairyBaHHS Ha OJHOMY DPiBHI, SK MPaBUiIo, B
YMOBax INIACTOBOTO 3ajsiraHHs kam'sHoi coui (puc. 3.18,a). V consHuX
KylojaXx Ta IHIIAX CTPYKTypaX BEIUKOI IOTYXXHOCTI 3a3BHYail
PO3TAIIOBYIOTh BEPTHKAIIbHI pe3epByapH Ha pi3HuX piBHAX (puc. 3.18,0).

Puc. 3.18.IIpunnnumnosi 00'eMHO-TIJIAaHYBaIbHI CXeMH OC€3IIaXTHUX
pe3epByapiB y KaMm'siHil couti (a-T) 1 TUTaHW pO3TalTyBaHHSI BUPOOOK-
€MHOCTEH 3a TPUKyTHOIO (1), poMOiuHOIO (€) 1 KBaapaTHOIO (3K) CITKaMH

Take po3ramryBaHHs pe3epByapiB ao3Bosisie 3pooutu [IC Oinbi
KOMIIAaKTHUM, CKOPOTHUTH 3€MEJIbHUM BIJIBiJ 1 BpaxyBaTH I1HIWBIAyabHI
BUMOTH 32 BEJIMYMHOK E€KCIUTYaTal[liHOTO TUCKY JUJIsl PI3HUX MPOIYKTIB.
JIBox'sapycHe postamryBanHs [IP Ha ojHI1i BEpTHUKAIBHIA CBEPAJIOBHHI
(puc. 3.18,B) MoXke 3aCTOCOBYBATHUCS IPH BEIUKIH MOTYKHOCTI COJISHOTO
TUla ad0 TpU HAABHOCTI B PO3pi3i JIBOX COJSIHUX IUIACTIB, PO3ILICHUX
HEPO3UMHHUMHM TOpoiaMu. [Ipy IboMy HHUKHIO BUPOOKY-MICTKICTh MOYKHA
BUKOPUCTOBYBAaTH JJi 30€piraHHs PIJKHWX BYTJEBOJHIB a00 3p1XKEHOTO
raszy, a BEpXHI0O — K CXOBHIIE Po3coily. B TakoMy BUTNIAJKy BUTICHCHHS
MPOAYKTY, IO 30€pira€ThCcs, MPOBOAATH MEPEMyCKOM PO3COIY I €0
BJIACHOI Bard B HWXXHIO BUPOOKY. BHPOOKH-MICTKOCTI TyHEIBHOTO THITY
(puc. 3.18,T) 3aCTOCOBYIOTh Ha MAJIONMOTY)KHMX ILIACTaX KaM'SHOI COIi,
KOJIU BUPOOKA-MICTKICTh BEPTHKAJIBHOTO TUITY MOXKE€ MaTH JIHUIIE Maly
MICTKICTb, III0 P13KO MOTIpIIyE TEXHIKO-eKOHOMIYHI nmoka3Huku [1C.

PosramyBanHs BUpOOOK-MicTKOcTel y Turani (pmc. 3.18, 1 — k)
3MIMUCHIOIOTh, BHUXOAAYM 3 MICIEBUX YMOB, 3pPYYHOCTI MPOKIIAJKU
KOMYHIKaIli i T. i. [Ipu 11,0My 000B'sI3K0Ba HAABHICTH Oap'€pHUX IIITUKIB
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Mk [IP 1 cycigHiMH TipHHYOJO00YBHUMH TIANPUEMCTBAMH, a TaKOXK
IIJTMKIB M1XK T1JI3€MHUMHU Pe3epPByapaMH.

VY NOoTyXHUX COJISTHUX TOKJIaaax BiJICTaHb MK yCTSIMU CBEPIJIOBHH
MOXe OyTH 3MEHIIeHa 3a paxyHOK [ABOX- abo 0OaraTosipycHOTO
pO3TaIIyBaHHS BUPOOOK-MICTKOCTEH.

TexHoynoriyHi cxeMu OYIIBHUIITBA TIJ3€MHHUX pPE3€pBYyapiB Yy
KaM 'siHIM COJIl 3aCHOBaH1 Ha MPUHIMII MUPKYISALMIMHOTO BILUIMBY BOJAU Ha
MTOBEPXHIO COJII.

BusnavuanbHuM (aKTOpOM I1HTEHCHBHOCTI MPOLECY MAacOOOMIHY Y
BUPOOIIl B Tepiof ii OyAIBHHUIITBA € KOS(DIIIEHT MIBUIAKOCTI PO3YMHECHHS
KaM'sHoi coyi. Moro BenWuMHA 3aJ€XKHTh  BiJ (b13UKO-XIMIYHUX
BJACTUBOCTCH PEYOBHHHM, IO pPO3YMHAETHCA (KoedimienTa mudysii),
BJIIACTUBOCTEH pPO3YMHHUKA (B'I3KOCTi, TeMIepaTypH, KOHIICHTPAIiHOTO
HATopy), MBUIKOCTI PyXy PO3UMHHUKA (MPOJYKTUBHOCTI WOTO mojadi i
MIBUAKOCTI PyXy BHACHIJIOK NPHPOAHOI 1 BHUMYIICHOI KOHBEKIIII),
reoMeTpil MOBEPXHi, 0 pO3UUHAETHCA. OTHUM 3 BaKIMBUX (PAKTOPIB, 1110
BIUIMBAIOTh Ha MIBUIKICTH PO3ZUMHEHHS COJI, € KyT HAXWJIy MOBEPXHI, IO
PO3UYUHSAETHCS, OO0 TOPU3OHTY. 30KpeMa, TOPU3OHTaJIbHA TOKPIBIIA
BUPOOKH PO3YMHSIETHCS 3HAYHO MIBHUIIE, HIXK O1YHI CTIHKU. B peanpbHUX
yMOBax KOHIIEHTpallisl pIAMHA HEOJHAKOBA 32 BUCOTOIO W MakCMMajbHa B
HIDKHIN yacTuH1 BUpOOKU. [Ipu HEKOHTPOILOBAHOMY PO3UYMHEHHI BUPOOKa
MOX€ HaOyTh (QOpMH YyCIYEHOTO0 KOHyCa 3 PO3BHHEHOIO TOKPIBJIECIO,
HECTIMKOIO 0 MPOSIBIB T1PCHKOT0 TUCKY MPH MEBHIHN IIJIOI 1i OTOJICHHS.

JInst CTBOpEHHST BUPOOKHU-MICTKOCTI 3adaHoi (opMH 1 poO3MipiB
MpOIIECOM  PO3YMHEHHS KEPYIOTh UUISIXOM 3aKkauyyBaHHS B  Hel
HEPO3UMHHUKA B TIO€JHAHHI 3 PpI3HUMH BaplaHTaMU PO3TalTyBaHHS
BIJIHOCHO BHCOTH PIBHIB BBEJECHHA BOJAW Ta BII0OpPYy PO3COIY.
Hepo3unHHUK CITY>KUTH JJIs 130JI111T TTOKPIBJIl ¥ 1HIIMX JUISTHOK TOBEPXHI
KaM'siHO1 COJIi B BEpXHiM 4acTUHI BUPOOKH, PO3ZUMHEHHS SIKMX Ha JAHOMY
eTari crnopyau HeOaxxkaHo. SIK HEPO3YMHHUK BUKOPHCTOBYIOTH ra3u abo
PIIVHM 3 THTOMOIO Baror, MEHIIIOIO HIXK Y BOAH, IHEPTHI MO BITHOIICHHIO
710 KaM 'siHO1 COJIi, MPaKTUYHO HE PO3YMHHI Y BOJI1, BAPTICTh SKUX BIJHOCHO
HeBelMKa. K piAKAA HEPO3UYMHHUK 3a3BUYall  BUKOPUCTOBYIOTHCS
HaQTOMPOIYKTH, a K ra30MoAI0OHUN — MOBITPsI, IPUPOAHUN a00 1HEPTHUIN
ras.

[ToBepxHsT cOmi, MO PO3YMHSAETHCS HHUXKYE PIBHSI PO3IYMHHUKA,
HA3MBAEThCA AKTHBHOIO TOBepxHEr. YacThHa BUPOOKH-MICTKOCTI, fKa
po3TalioBaHa HIDKUYE YepPEeBUKaA IIEHTPATBHOT MiBICHOI KOJIOHH, 3aTIOBHEHA
HAaCUYEHUM PO3coJjioM. BoHa mpakTuyHO HEe Oepe ydacTi B MaCOOOMIHHUX
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mpoIecax 1 Ha3WMBAEThCS 30HOI0 KOHCEpBalllli. ICHYIOTH JBa OCHOBHI
PSKHMMM T10J1a4i PO3UMHHKKA B CBEPJIOBHHY. IpssMoTounuii (puc. 3.19,a),
IIPH SIKOMY PO3YMHHUK (BOAY) MOJIAIOTh 1O IEHTPaIbHIHN MiABICHUN KOJIOHI
TpyO, a po3coi BiAOMPAIOTh MO MDKTPYOHOMY IIPOCTOPI MiABICHUX KOJIOH,
i nporutouynuii (puc. 3.19,0), Koau BoJga HATXOIUTH Y CBEP/JIOBHHY II0
MDKTPYOHOMY MOPOCTOPI 30BHINIHBOI 1 IEHTPAIbHOI MiJBICHUX KOJOH, a
PO3COJT BUIAIOTH MO IEHTPaIbHIM KOJIOHI.

[IpAMOTOYHHMIT pEXKUM CHpHUSE MaKCUMaJIbHOMY MPUMYCOBOMY
MEPEMIITyBaHHIO PIAMHU Yy BUPOOJICHHI Ta TpPU MOr0 BUKOPUCTAHHI
3pOCTaHHS BHUPOOKHM TI0 BHCOTI HaWOuUIbm piBHOMIpHE. Hemomikom
MPSIMOTOYHOT'O PEKUMY € HEBUCOKA KOHIICHTPAILISl PO3COITY, III0 BUAAETHCS
3 BUpOOKU. [IpoTuTOoUHUN pexuM €PEeKTUBHUN IJisi BUHOCY 3 BUPOOKHU
PO3CITHUX HEPO3YMHHHUX BKJIOYEHb 1 MOr0 3acTOCyBaHHA 3abe3medye
OTPHMaHHS PO3COJly MaKCHMajbHOI KOHIEeHTpallii. Hemomikom mporo
peXKUMY € 30UIbIIEHE PO3UYMHEHHS BEPXHBOI YaCTUHU BUPOOKHU. Okpim
TOr0, BUALISIOTh PEKUM TaK 3BaHOI «30JKEHOT poTuTeuHoi» (puc. 3.19,
B), IO SBJIZE COOOI0 IMPOTHUTEYIIO 3 IOAAYCI0 POIUYMHHUKA B HUKHIO
JaCTUHY CTBOPIOBAHOTO KOHTYPY BHPOOKH, HEBHUCOKO HAaJ YEPEBUKOM
HEHTPaJIbHOI MiJBICHOI KOJOHM. 3aCTOCYBaHHS 30JMKEHOI MPOTUTEUll
MOEAHYE B cOO1 TepeBarv JBOX 1HIIMX PEXHMIB 1 JO3BOJISIE OTPUMYBATH
KOHIIEHTPOBAHUI PO3COJ TpPU PIBHOMIPHOMY PO3BUTKY BHUPOOKH 3a
BHCOTOIO.

g Docin

o Heposnumme

s A
Puc. 3.19.CxeMu OCHOBHUX TEXHIYHUX PEKHUMIB I10]1a4i

PO3YNHHHUKA!
1 —o6canHa KojioHa; 2, 3 —BIJAMOBIIHO 30BHIIIHSA 1 IIEHTpaIbHa MiBICHI
KOJIOHU TPYyO; 4 —BUPOOKA-MICTKICTh; O —HEPO3UUHHUK
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VY nanuii yac HaWOUIBII TMOIIMPEHOI TEXHOJIOTIED CTBOPEHHS
MiJ36MHUX pE3epByapiB € MOIIapoBa, M0 3aCTOCOBYETHCS 3a3BUYaAl IMpHU
OOMEXEeHIM TMOTYKHOCTI IulacTa 1 JJIsi OTPUMAHHS PO3COTY BHUCOKOT
KOHIleHTpallli. Po3uMHEHHA MacuBy KaM'sSHOi COJIl  3J1HCHIOIOTH
CTYNEHSMH B1J] HU3Y JI0 BEpXY IPH IMOJia4ul BOAU B 30HY MOKPIBJI1 BUPOOKHU
1 MPOTUTOYHOMY B1I00P1 pO3CONY B 1l HMXKHIA YaCTHHI 3 MEPEMIIIECHHSIM
30BHIIIHBOI po00Y0i KojoHM Ha KoxkHomy eTami (puc. 3.20). Ilpum
HassBHOCTI TOTY)KHOI TOBIII KaM'SHOi COJII BUKOPHUCTOBYIOTH 30JIMKEHY
MPOTUTEUIEI0 3 HAKONMWYEHHSM Hepo3uumHHUKA. [{0 TexHoJorio
3aCTOCOBYIOTh NPH CIOPYKEHHI pPe3epByapiB y IIacTax Kam sHOI COJIi
pI3HOT MOTYXHOCTI. PO3uMHEHHSI KaM'sSTHO1 COJIl 3A1MCHIOIOTh 3BEPXY BHU3
0e3 mepeMiIleHHsT 30BHIITHBOI po00Y0i KOJIOHH Ha 30MKEHil MpoTUTedii
3 MOCTYMOBUM HAKOMHWYECHHS HEPO3UMHHUKA y BEPXHIM YaCTHUHI BUPOOKHU-
mictkocti (puc. 3.21).Ha nepmomy etami (puc. 3.21,a) nepeadoadaernbes
CTBOPCHHS TIOYATKOBOi MPSAMOTOYHOI  BHPOOKM B 4YHCTIH coii (B
3a0pyIHEHIl CTBOPIOIOTH TiapoBpy0). Jpyruii eran (puc. 3.21,0) mosnsrae
B crymiHdactii | 1 Oesctyminyactii |l migkadyBaHHI HEpO3UYMHHUKA.
Texnosorist 103BoJisie (OPMyBaTH MOKPIBIIO BUPOOKHU 3a7aHOi (HOpMHU.
IcHye TakoX KOMOIHOBaHAa TEXHOJOTIS, TpPH SKIA HIDKHIO YacCTHUHY
BUPOOKH CTBOPIOIOTH 3a IMOIIAPOBOI0  TEXHOJIOTIEID, a BEPXHIO — 3a
TEXHOJIOTI€I0 3 HaKOMMUYEHHSAM Hepo3urHHHKA (puc. 3.22).11s TexHomoTis
J03BOJISIE HAIMHO (DOPMYBATH BUPOOKHU-MICTKOCTI MPOEKTHUX PO3MIPIB 1
OTPUMYBAaTH BHUCOKOKOHIIEHTPOBAaHUM PO3COJ 13 3aCTOCYBAHHSIM EHEprii
3aTOIJIEHUX CTPYMEHIB — PI3HOBHUJ MPSIMOTOYHOTO pexumy. [Ipu npomy
PO3YMHHUK TOAAI0Th Y BUPOOKH 3a JIONMTOMOTOI0 CHEIIAIbHUX HACAJ0K, SKI
dbopMyIOTh CTPpyMEHI 3aJaHOi TeoMmeTpli, mo 3ade3nedye TypOyi3alliio
MOTOKY PIAWHU B HIKHIM dacTuHl BUpoOku. lle m03BOJsiEe CKOpOTUTH
TEpMiHA OYJIIBHUIITBA, KUIBKICTh HEPO3YMHHHUKA 1 4YHCIO oOmepamii
CIyCKY-TIAHOMY POOOYMX KOJIOH. 3aCTOCOBYETHCS MPU CIOPYKEHHI
BUPOOOK-MICTKOCTEM MOPIBHSIHO HEBEJIMKOTO 00'eMY.

[Ipu mpoeKkTyBaHHI pErjaMEeHTy CHOPY/KCHHS BHUPOOKH-MICTKOCTI
CJiJ] BUXOJIUTH 3 TOTO, 1[0 BUOIP TEXHOJOTTYHOT CXEMHU CIIOPYIH 3AJICKUTh
B1JI T€O0JIOTIYHOI Oy0BU 1HTEpPBaAIy KaM'sStHOI COJIl, IO BIANPaIlbOBYETHCH,
a TakoX MpPHU3HAYEHHS MiJ3€MHOr0 cXoBuIlla. Hampukian, 3acTocyBaHHS
TEXHOJIOT1 3 HAKONMWYEHHSIM HEPO3UYMHHHUKA a00 KOMOIHOBAHOI JOIIJIBHO
MIPU CTBOPEHHI CTPATEr1YHUX PE3EPBIB, KOJIU OYNIBHUIITBO MOEIHYETHCS 31
30epiraHHsAM, BBEICHHS CXOBHINA B EKCIUTyaTallil0 IPUCKOPIOETHCS, a
IIBUJKOTO 00OPOTY 3aCTOCOBYBAHOTO HEPO3YMHHUKA HE IIJIAHYETHCH.
BukopucrtanHs TEXHOJOrH, SKi mepeadadaroTh IPOTUTOYHY I0Jady
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PO3UMHHUKA, NIepeBaKaIOTh npu HEO0OX1THOCTI OTpUMAaHHS
KOHIICHTPOBAHOT'O PO3COJTy, MPU3HAYEHOTO yIsl mepepoOku. [Ipsamorouni
METOJId Kpallll MNpU HEOOXIJHOCTI SKHAWUIIBUIIIOTO CIOPYKEHHS
BUPOOKHU-MICTKOCTI. Ha mepimioMy eTari criopy/yKeHHSI BAPOOKHU-MICTKOCT1
CTBOPIOETBCA TIAPOBPYO, TMpHU3HAUCHHN IS 300py HEPO3ZUMHHUX
BKJIFOYCHB, 1110 BUIAJAIOTh B 0CaJl, 1 MAKCUMAJIBHO MOJIMBOTO OTOJICHHS
MOBEPXHI COJII JIJIs MOJAJBIIOT0 IHTEHCUBHOT'O PO3YMHEHHS.

Puc. 3.20.Cxema ciopyu Puc. 3.21.Cxema ciopyu
M13€MHOI BUPOOKHU-MICTKOCTI  MiJ3€MHOI BUPOOKH-MICTKOCT1 3BEPXY
CTYNEHSIMU BiJl HU3Y JI0 Bepxy:  BHu3: 1, 2, 3 —BianoBiaHo 00cajHa,
1—-o006canHa KojioHa TpyO; 2, 3 — 30BHIIIHS 1 IIEHTpajIbHa KOJOHH TPYO;

BIAIIOBIHO 30BHIMIHA 1 4 —npoekTHUM Mpodiik; 5 —cTymneHi;
[EHTpaJIbHA T1JIBICHI KOJIOHU 6 —HEepPO3UMHHUK
Tpy0; I, I, Il — cTyneni

HeoOximna BemuuunHa (00CAT) TigpoBpyOa BU3HAYAETHCSA SK BMICTOM
HEPO3UMHHUX BKJIIOYCHB, TaK 1 TEXHOJIOTIEIO CIOPY/KEHHS BHUPOOKH Ha
HACTYITHUX eTarax. 3arajbHe YHCIIO CTYICHIB (eTamiB) Criopyan BUPOOKH-
MICTKOCT1 BU3HAYA€ETHCSI BUXOASYM 3 i1 MPOEKTHUX PO3MIPIB Ta UMOBIPHUX
TepMiHiB ii pobotu. Ilpu mepexoai 3 piBHSI Ha PIBEHb y 3arajbHOMY
BUIAJIKy MOJIMBAa 3MIHAa PEXUMY TMOJladyl PO3YMHHUKA, TMOJOKEHHS
YEPEBUKIB M1IBICHUX KOJIOH, PIBHS HEPO3UMHHHUKA. Y KOHKPETHUX YMOBAaX
3QJIKHO B1JI IPUHHSITOT TEXHOJIOTIYHOI CXEMH YMCJIO 3MIHHHMX IapaMeTpiB
MOXe Oyt MeHmmMM. Hampukmag, mNpW BHUKOPUCTAHHI IOIIAPOBOI
TEXHOJIOTHI 3 PEKUMOM 30JMKEHOI0 MNPOTUTOKA MpPH TEepexojl Ha
HACTYIMHUHN CTYIIHb MIJHIMAIOTh MO3HAYKY KOPJOHY PO3LIy PO3YMHHUKA
1 HEpO3UYMHHHKA, a TaKOX YEPEBUK IPOMDKHOI MiABICHOI KOJOHHU
(BKOpouyt0Th KOJOHY). [Ipy HEOOXITHOCTI MEHTPAIbHY IiJBICHY KOJIOHY
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MIJIHIMAIOTG Yy MIpy 3alijlaMyBaHHS JHA BHUPOOKH  HEPO3YMHHHMU
BKJIFOUCHHSIMH.

2=t

Hepomunaug

i i

Boxa il Poscin Puc. 3.22.Cxema
i I KOMOIHOBAHOTO METOY
CIIOPYIKEHHS MiA3€MHOI BUPOOKH-
eMHocTi: 1 —o0OcaaHa KojioHa TPYO;
2, 3 —BIANOBIIHO 30BHIIIHA 1
LEHTpaJbHa MiJBICHI KOJOHHU; 4 —
KOHTYp MPOEKTHOT BUPOOKHU-
€MHOCTI; 5 -Hepo3unHHUK; |, I, I,
IV, V — cTyneni

ByniBHUIITBO BHUPOOKH-MICTKOCTI Ta TMOJaIbIEe BUKOPUCTAHHS
MIJ3EMHOTO  pe3epByapa  3MIMCHIOIOTH  4Yepe3  eKCIUTyaTariiHy
cBepyioBUHY. 1li cBepmyioBuHUM OypsiTh 3BUYAHHUMHU METOJAMHU 13
3aCTOCYBaHHSIM OOJIaJiHAHHSI, 110 BHUKOPUCTOBYETHCS TIpU OYypiHHI
Ha(TOBUX 1 TA30BUX CBEP/IJIOBUH.

KoHCTpykIIil0 eKcIulyaTaliiHoi CBEpJJIOBUHM CJ1J] BUOUpaATU 3
ypaxyBaHHSIM KOHKPETHUX TPHUYO-TEOJIOTITYHUX YMOB JiJis 3a0€3MCUCHHS:
yMOB 0€3MeYHOr0 BeJeHHS poOIT Ha BCIX eTamax OyJiBHHUIITBA Ta
eKCIUTyaTallli pe3epByapa; OXOPOHHU HaJIp 1 HABKOJIMIIIHBLOT'O CEPEIOBUIIIA,
MIITHOCT1 ¥ JIOBTOBIYHOCTI CBEPJIOBUHH; HEOOXITHUX MPOAYKTHUBHOCTEH
13 3aKadyBaHHs 1 BUJIa4dl MPOAYKTY MPH eKCITyaTallii Ta I pO3MIIISHHS
B CBEP/JIOBUHI1 HEOOXI1JTHOTO JJIsl €KCIUTyaTallli pe3epByapa o0iaHaHHS.

TunoBa KOHCTPYKIliSI CBEpPAJIOBHHHM TIJ3€MHOTO  pe3epByapa
nmokazaHa Ha puc. 3.23. B mporeci OyaiBHUIITBA MICTKOCTI BEIEThCS
Oe3nepepBHUM  KOHTPOJb TEXHOJIOTIYHUX MmapameTpiB. IlepioguyuHo
(GiKCYIOTBhCS MapaMeTpy PO3YMHHHMKA 1 po3coiry (KOHIIGHTpaIlis, BUTpATa,
TeMIepaTypa, THCK), a TaKO)XX HEpPO3YMHHHKA (THUCK, KIJIbKICTh Y
pe3epByapi).

3a KOHIEHTpAIiIMH 1 BUTPATOIO PO3PAXOBYIOTh Macy MIJHATOI Ha
3eMHY TIOBEPXHIO COJIi, 30UIBIIIEHHS 00CSATY BUPOOHHUIITBA 1 JOCITHYTHH
Heto o0csar. OCHOBHUM TNapaMeTpoM, 3a SIKUM MPUUMAIOTh PIIIEHHS MPO
nepexiji Ha HACTYMHUHN CTYIiHb, € JOCATHYTUM oOcAr BUPOOKHU. 3HAUHI
BIIXWJIGHHS  TlapaMeTpiB, 10  (PIKCYIOTBCS, BI  PO3PaXyHKOBUX
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(MPOEKTHUX) MOXKYTh CIYXKHTH IONEPESKCHHIM IPO BHUXIJ IIPOLIECY
BUJIYTOBYBAaHHS 3-T1J] KOHTPOJIIO. 3HMKCHHS BHUTPATH 1 THCKY PO3COJY
BKa3ye Ha 3alllIaMyBaHHS pO3CUIbHOI KOJIOHM, a 3POCTaHHS THCKY 1
3HMKEHHSI BUTpPATH BOJM CBIJUaTh MPO 3aKYMOPKY BOJOIOIaBaIbHOI
KOJIOHH a0o 3aBanm ii OamiMaka TIpH MOPSIMOTOYHOMY pexumi. Pizke
MIJIBUILCHHS KOHLIEHTpallli pO3COoJdy MOXKEe BKa3yBaTH Ha OTOJICHHS
MTOKPIBJI1 Yyepe3 MIIHOM PiBHS HEpO3UMHHUKA BHACIOK MOTO BUTOKY. s
KOHTPOJIIO TIOJOKEHHS PIBHS HEPO3UMHHUKA TPU HEOOXITHOCTI CIIij
3aCTOCOBYBaTH Teo(i3U4Hl METOJH, SIKi JO3BOJISIOTH BH3HAUUTH PIBEHBb
0e3 miaiomMy MiBICHUX KOJIOH.

Sedonamapug
2O
|24 e & ER PR

=3y
s,

5 =

EE -

Puc. 3.23.KoHcTpyKIlis CBEpAIOBUHH, MIATOTOBICHOT /10
CIIOPY/IPKEHHS 0e311aXTHOTO pe3epByapa: 1 —HanpsMok; 2 —KOHIYKTOpP;
3 —ocHOBHA 0OcagHa KojioHa, 4 —lleMEHTHUI KaMiHb, 5 —HeoOcamkena

YacTUHA CBEPJJIOBUHM, 6, 7/ —BIAMOBIIHO 30BHIIIHS 1 IEHTpaJIbHA M1BICHI
KOJIOHM; 8 —IHTepBaJl 3a/IsITaHHS MMA3€MHOI0 pe3epByapa;
9 —tepmoxkwutiens; 10 —poOOBiIABIAHI KpaHH

Hns  konTposmto (GopMu  BUPOOKH-MICTKOCTI  BUKOPHUCTOBYIOTH
3BYKOJIOKAITIIO, SIKY TIPOBOJATH 3a JIOMOMOTOI MPHJIANY, IO CITYCKAEThCS
B CBEpJUIOBHHY, 1 € BHUIPOMIHIOBaUYEM-TIPUAMAUYeM YIIbTPa3BYKOBUX
KonuBaHb. Ilpumam rTeHepye BY3bKMM MNpPOMiHB 1 (IKCye HOTO
BIJIOOpaXEHHS  BiJg  CTIHOK BHPOOKHM. 3a paxyHOK IIOBOPOTY
BUMPOMIiHIOBaYa Ha TMEBHUM KyT 1 MOT0 a3uMyTalbHIA TPHUB'I3II
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(biKCyeThCSI TOPU3OHTAIBHUHN Tiepepi3 I Oyab-AKO01 3a1aHOl TTO3HAYKHU 110
BUCOTI BHUPOOKU. Dopmy BHUPOOKHM BHU3HAYaKOTh 3a CYKYHHICTIO
TOPU30OHTAILHUX Tiepepe3iB, a 1 00 €M pO3paxoBYIOTh SK CyMy
eJIeMEHTapHUX 00’ eMiB MK Tepepizamu. € 3ByKOJIOKATOPH, 10 PIKCYIOTh
1 BepTUKaabHi niepepizu. [Ipu 3ByKosoKaliii yepe3 miBiCHI KOJOHH 0e3 iX
MiIMOMY BU3HA4Y€HHA (POpMHU BUPOOKHM 3IMCHIOETHCS 3 JICIIO MEHIIOK
TOYHICTIO 1 0€3 a3UMYTaJIbHOI MPUB’ SI3KU. 3a pe3yJibTaTaMu 3BYKOJIOKAIlil
BU3HA4YalOTh GopMy Ta 00’ €M BHPOOKH 1, B pa3i HEOOX1AHOCTI, KOPUTYIOTh
perjaMeHT ii Oy1iBHUIITBA.

[Ticist 3akiHYeHHS OYMIBHMIITBA IMA3EMHOTO pe3epByapa IMPOBOISATH
Woro  BUNPOOYBaHHS  HA  TEPMETHUYHICTh  LUISAXOM  CTBOPEHHS
HaJJIMIIIKOBOTO THCKY BHUIPOOYBAJbHOTO CEPE/IOBHUINA. 3aJICKHO BIJI
MPOAYKTY, 0 30€piraeThCs, TaKe CEPEAOBHUILE MOXKHA 3POOHUTH 3 PIAKHUX
HaTOMPOYKTIB, Ta3iB abo poscoiy. [Ipu BUMpOOyBaHHSAX TEPEBIPAIOTH
OKPEMO TE€pPMETUYHICTh MIABICHOT KOJIOHU TpPyO, THUPJIOBOI OOB'SI3KU
CBEpJIJIOBUHM 13 3alleMEHTOBAHOIO OOCAaJHOI KOJOHOK 1 BHPOOKH-
MICTKOCTI.

[Ticnss BunmpoOyBaHb TPOBOAUTHCS TMEpeoOIaqHAHHS IMiA3€MHOTO
pe3epByapa Ha eKCIUIyaTallilo, OJJHAaK Yy PsJIl BUMAJKIB I[bOT0 HE MOTPiOHO.
Hanpuknan, mnpu CTBOPEHHI TIJA3€MHOTO pe3epByapa s PIAKHUX
MPOAYKTIB 32 TEXHOJOTI€H0 HAKOMWYCHHS HEPO3YMHHUKA JO MOMEHTY
3aKIHYEHHSI CIIOPYI>)KEHHSI BUPOOKH pe3epByap BUABIISETHCS 3alIOBHEHUM
30epekeHUM MPOayKTOM. ToJi TupjoBe 0OJaTHAaHHS Ta IMiABICHI KOJOHH,
0 3AJUIIWINCS BiJ Tepiloay OYIIBHUIITBA, BUKOPUCTOBYIOTH 1 IpHU
excrutyaraiiii. [lepeoOnagHanHs Ha eKCIUTyaTallil0 B 3aralbHOMY BUITQIKY
BKJIIOUAE. BUITYCK HEPO3UMHHHUKA, IMIJAMOM MIIBICHUX KOJIOH; JIEMOHTaX
YCTBOTO OOJIaJIHAHHS, MOHTaX CBEPAJIOBUHHOIO 1 YCTEBOrO 00JagHAHHS 1
MIJIBICHUX KOJOH Ha €KCIUTyaTallilo; BIAMUBAHHS I1I3€MHOTO pe3epByapa
Bi/l HEpPO3UMHHMKA; TIepIIe 3alOBHEHHS  pe3epByapa. Bumyck
HEPO3UMHHUKA HEOOXIJIHUM, 00 YHUKHYTH KWOro 3MIITyBaHHS 3 HOBUM
MPOAYKTOM 1 JJii BHUKOHAHHS OyIb-IKUX MOHTaXHHX pPOOIT Ha yCTA
CBEP/IJIOBUHM, OCKUIBKH JJISI I[OT'O0 TMOTPIOHO 3HU3UTH HAJIMIPHUN THUCK Y
cBepUIoBHHI. [1i1iioM MiABICHUX KOJIOH 1 IEMOHTAX YCTEBOI'O 00JIaTHAHHS
HEOOX1JHI B pa3l, KOJU BOHU HE MOXYTh OyTH BHKOPHUCTAaHI B MEPiOJ
eKcIutyaraili abo iX KOMIOHYBaHHSI BUMAarae 3MiHHU.

[Ipu MOHTaxi1 00JaJHAHHS HA €KCIUTyaTallil0o B CBEPAJIOBUHI MOXYTh
OyTH po3TalloBaHi 3ilOMHA 3aXHCHA KOJIOHA 3 TTaKepOM, KJIamaHu-BiACIKadl
JUIsl 3amo0IiraHHs aBapiliHii po3repMeTHu3ailli pe3epByapa, ojHa ado Bl
MIJIBICHI KOJOHM 3 HeoOXigHuMu mnpuctposimu. [Ipu 30epiranni pigkux
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MPOAYKTIB IO BHCOTI TMIJABICHOI KOJOHH MOXYTh OyTH BCTaHOBJICHI
MpUCTPOi I Bigbopy mpoO. Ha OGammaky miaBICHOT KOJOHU MOXKIJIMBE
PO3MIIICHHS ~ JAeMIdYHUYoro  MPUCTPOXO  JJIg  3amoOiraHHs il
PO3TOMIyBaHHIO TIPY 3aKauyBaHHI Ta BigOopi nmpoaykty. Ilpu 30epiranHi
raziB 3a 0e3pO3CITLHOI0 CXEMOI0 Ha IIJIBICHIM KOJOHI MOXe OyTu
BCTAaHOBJICHWM XBOCTOBHK, 1110 3a0e3Meuye MaKCHUMaJIbHUHN B1JI01p PO3COITY
3 BUpPOOKH-MICTKOCTI. Sk mpukiman Ha puc. 3.24 mokazaHa cxema
oOlafiHaHHSA  TIA3€MHOTO  pe3epByapa Jjs  30epiraHHs  CBITIUX
HaTOMPOYKTIB.

Puc. 3.24.Cxema oOmagHaHHS
I1J13€MHOTO pe3epByapa 1St

30epiraHHs CBITJINX
HaTonpoaykTiB: 1 — HaNpPAMOK;
2 — KoHaykTop; 3 — o0OcajaHa

KoJioHa; 4 — He3akpiIjieHa IUITHKA
CBEPUIOBHHH, 5 — eKCIuTyaralliiHa
KOJIOHa, © — pIiaKl BYIJICBO/JIHI,
{ —po3cin

BigMuBaHHS TiJ36MHOTO pe3epByapa BiJl HEPO3ZUMHHUKA HEOOX1JHE
npu 30epiraHHi TOBapHUX 1 OCOOJMBO YUCTUX XIMIYHUX OPOAYKTiB. Lle
BUKJIMKAHO TUM, III0 JIeSKa KIJTbKICTh HEPOZUYMHHUKA MOKE OyTH 3aJIMIIICHA
B HEPIBHOCTAX OIYHMX TOBEPXOHB 1 HAWJaCTIIIEe MOKPiBIi BUPOOKH (B Tak
3BaHUX «KHUIIEHAX»). ToMy mpu 3akadyBaHHI HOBOTO TIPOIYKTY
BiIOYBA€EThCA HOTO 3MINTyBaHHS 13 3aJUIIKaMH HEPO3YMHHUKA, 10
MOTIPIIy€e SKICTh TOBAapHOTO MOPOAYKTy. Jiisi BiIMUBaHHS BUPOOKHU-
MICTKOCTI B i1 BEpPXHIO YacTHHY 3aKauylThb MNPICHY BOJYy, sKa cl1ado
PO3UYHHSE CTIHKU 1 TTOKPIBIIIO, IO MPU3BOJIUTH J0 BUBUIBHEHHS 1 BIATOKY
HEPO3UMHHUKA B CBepiIoBUHY. II[00 yCyHYTH 3ajauiuku micias Iii€l
orepailii B BEpXHIO YaCTUHY pe3epByapa 3aKadyiTh MOPIII TOBAPHOTO
npoaykTy (a00 CymicHOI 3 HHUM PIJHMHH), SKy IIOTIM BHIYCKalOTh 1
YTUII3YIOTh.

[leprie 3amoBHEHHS MiI3EMHHUX PE3EPBYapiB, IO EKCILTyaTyIOThCS 110

PO3CUIBHUM  CXEMaMH, aHAJIOTIYHO IMJKa4lll HEpPO3UMHHUKA IIpHU
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CIIOPYIPKeHH1 BUPOOKH-MICTKOCTI. [Ipu 6e3po3ciibHiil cXeMi eKcIuTyaTarii
Py TIEPIIIOMY 3allOBHEHHI TMOTPIOHO BUTSITTH 3 BHUPOOKH MaKCHUMAaJbHY
KUIBKICTh PO3COJIy, a BHUBIJIBHEHUN MPOCTIp 1  BU3HAYUTH KOPHUCHY
MICTKICTh pe3epByapa.

[lepire 3amoBHEHHS MiA3€MHOI0 pe3epByapa s 30epiranHs rasy 3a
0€3p03CUIBHOI0 CXEeMOI0 Ma€e cBOi ocobnuBocTi. IlinBicHa KOOHA, MO K1
BUTICHSETHCS PO3CLI, Y TIPUHIIUIII HE TOTpiOHA TIpu eKcruryaTaliii. HaBiTe
B TOMY BHMAAKy, KOJM 3aKadyBaHHsS 1 BIAOIp ra3y BEAYThbCS SK IIO
MDKTPYOHOMY TPOCTOpPi, TaK 1 MO I[id KOJOHI, BOHA YUHUTh JOJATKOBUU
omip pyxXy rasy, a ii HasSBHICTb NPHU3BOAUTH JO YCKJIATHECHHS YCTEBOI
oOB's3ku. JIJi1 yCyHEHHs 3a3HAUYCHMX HEIOJIKIB Ta IMJABUIICHHS
eKCILTyaTalliiHO1 HaJiiHOCTI pe3epByapa MIiCis BUTICHEHHS PO3COJY IIFO
KOJIOHY BHWJQJISIOTh, HE 3HUXKYIOUM TUCK Ta3y B pe3epByapl HUKYE
JOIYCTUMOTO.

CkJiai Ha3eMHOI0 KOMILJIEKCY ITIJI3€MHOI'O CXOBHINA 3aJICKUTh Bi
npusHaueHHs [IC, HOMeHKIaTypu MPOAYKTIB, sIKi 30€piraloThCs, 1 CXeMU
ekcrutyaraiii. HazemHuii KOMIUIEKC MIA3€MHOTO CXOBHINA PIIAKHAX
BYIJICBOJHIB, HAMIPUKIIaJ, CBITIIMX HA(QTONPOIYKTIB, IKUW €KCILTYaTy€EThCS
32 PO3CUIBHOIO CXEMOI0, BKIIIOYA€ HACOCHE OOJaJHaHHs JUIs 3aKadyBaHHS
B pe3epByapu HaQTOmMpOAyKTIB 1 po3coiy, TpybompoBoau, OydepHi
Ha3eMH1 pe3epByapH, Ha3eMHI M IJA3€MHI PO3COJOCXOBHIINA, 1HXKEHEPHI
Mepeki Ta Tepminaau (puc. 3.25).

Puc. 3.25.1IpuniunoBa TeXHOJIOTIYHA CXeMa IT1I3€MHOTO CXOBHIIA
HaTOompoyKTiB: 1 —miI3eMHMI pe3epByap; 2 —po3CcuibHA KOJIOHA,;
3 —cBepaI0BHHA; 4 —pPO3COJIOCXOBHIIE; 5 —HACOC JJIs1 PO3COIY;

6 —OydepHuii pezepByap s IU3eILHOTO NanuBa; 7,8 —Hacocu
BIJINOBIJTHO BUCOKOT'O 1 HU3BKOT'O TUCKY; 9 —0OydepHuil pezepByap s
oeH3uny; | —poscia; Il — nuzensue nanuso; |l — 6ensun; IV — 3amipHuii
MIPUCTPIN
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[Ipu po3cimbHIN eKcIuTyaTarii BUTICHEHHS TOBApPHOTO MPOIYKTY
3MIMCHIOETHCSI PO3COJIOM, a MPHU 3aKauyBaHHI MPOAYKTY B pe3epByap Ha
36MHY MOBEPXHIO BHUJABIIOETHCS po3cin. Jlyisi QyHKIIOHYBaHHS TaKOTO
1136 MHOTO CXOBHIIIA CTBOPIOIOTh CUCTEMY OTEPaTUBHOTO
po3cononocrayantd. [Ipu3HaueHHs CUCTEMM MOJIATAE: 3 OJHOTO OOKY, Y
MOCTa4aHHI CXOBHIIIA PO3COJIOM, TOOTO HAaKOIHMYEHHi, BUPOOHUIITBI abo
OTpHMaHHI HEOOX1THOI KUIBKOCTI PO3COJYy IMEBHOI KOHIIEHTpAIii 1 Horo
3aKadyyBaHHI B IIIJI3EMHI pe3epByapu; 3 IHIIOTO OOKy, I CcHCTeMa
MOBHHHA 3a0€e3MeuyBaTH MPUMOM PO3COJY MPHU HOTO BUJIaul 3 pe3epByapiB
1 MoJianbliie CKJIaayBaHHs a0o yTuiizaiiro. CxeMa CUCTEMHU OTIepaTUBHOTO
PO3COJIONIOCTavYaHHs HaBeeHa Ha puc. 3.26.

Puc. 3.26.Cxema onepaTuBHOTO pO3COJIONOCTAaYaHHS:
1 —po3coJI0CXOBHIIE 13 CUCTEMOIO IMATPUMKH KOHIICHTpAIii
PO3COITY; 2 —pO3COJIOCXOBHIIIE 31 CBEPAIOBHHOIO JIOHACHICHHS PO3COIIY;
3 —CBepIOBUHA JOHACUYCHHS PO3COy; 4 —Mmia3eMHe
PO3COJIOCXOBHIIE ; 5 —I1I3¢MHE PO3COJIOCXOBHIIIE 3 IIPYKHOIO ra30BOI0
MOJIYIIIKOIO; 6 —HarHiTaJlbHA CBEPJJIOBUHA JIJIsI TOXOBAHHS PO3COJIY B
rIHOOKI BOJIOHOCHI TOPHU30HTH; / —PO3COJIOI00YBHE MiATPUEMCTBO;
8 —mia3zemMHi pe3epByapH; 9 —po3coI0CIOKKMBaAIOYE M1AIPUEMCTBO

CucreMa po3COJONOCTAYaHHS BKJIIOYAE: HA3EMHI PO3COJIOCXOBHIIA,
0 SIBJISIFOTH COOOKO BIJIKPUTI, €KPAHOBaHI IO BHYTPIIIHIA MHOBEPXHI
Oacerinn. Jlo cKiagy Ha3eMHUX PO3COJOCXOBHIN MOXYTh BXOJUTH
CUCTEMU TIJITPUMKU KOHIEHTpaIlil po3cony. Taki cucteMu 3A1HCHIOIOTH,
HaMpukKiaj, 30ip MOBEPXHEBOrO OMNPICHEHOTO Iapy 1 MOro 3MIMIAHHS 3
OCHOBHOIO Macolo0 po3coiy abo BumapoByBaHHs. [lo ckiagy cucremu
TaK0 BXOJSITh CBEPJJIOBUHU JIOHACUYEHHS, 1110 BUKOPUCTOBYIOTHCS JIJIsi
30UTBIIICHHS KOHIICHTPAIlli pO3CoTy, 1 MA3eMH1 PO3COI0CXOBUINA. [CHYIOTh

150



3. HJIBEMHE 35EPII'AHHA HADPTU I HAPTOIIPO/YKTIB B MACHUBI I'TPCHKUX ITIOPIJ]

pI3H1 iX THUIH, ajie HAMO1IBII MOIIMPEH] TakKi, IO SIBJSIOTH CO00I0 aHAIOT
KaMep pO3CONOA00YTKy. IX eKclulyaTallii MHpPOBOAUTBCA MLIIAXOM
3aKadyBaHHS BOJW MPOTHTOKOM 1 BHUIYUYCHHS HAaCHUYEHOrO po3coiy. Taka
EKCIUTyaTalllss MOXKJIMBA MPU JTOCUTh BEJUKINA MICTKOCT1 PO3COJI0CXOBHIIIA.

Jpyruif TUI MIA3€MHUX PO3COJIOCXOBHIN — aHAJOT TIJI3EMHHUX
cxoBuml. Ilpm Takii ekcIuTyaTtamii po3cil 30epiraioTb y BHUpPOOKax-
MICTKOCTSAX 1 BHJIy4alOTh 3BIATH CaMOIUIMBOM (BEpXHS BHUpPOOKa-
MICTKIIICTh ~ pe3epByapa TIipJSHIHOIO THIy) a00 BHJIABIIOBaHHAM
CTHCHEHHUM Ta30M (PO3COJIOCXOBHIIE 3 IMPYKHOI Ta30BOI0 MOIYIIKOIO).
JIo TEXHOJOT1YHOTO KOMIIJIEKCY BKJIIOYEHO HACOCHY YCTAaHOBKY JIJIs
MepeKadyyBaHHS PO3COJIB, CBEPJIOBUHU IS 3aKadyyBaHHS p03cony B
rMOOKI BOJOHOCHI TOPU30HTH, CHUCTEMY KOMYHIKAIlld, siKa 3B'SI3y€
CHUCTEMY OTICPaTUBHOTO PO3COJIONOCTavYaHHS 13 CYCI,Z[HIMI/I
PO3C0JI0A00YBHUMH TIANIPUEMCTBAMH, CUCTEMY KOMYHIKAIIIH, 0 3B's3aHa
13 CYCITHIMU PO3COJIOCIIOKUBAKOYUMHU IT1IIMPUEMCTBAMM.

JleTanbHO  TWTAaHHSA  TIA3€MHOTO  30€piraHHs  BYTJIEBOJIHEBUX
€HEePrOHOCIiB PO3TIISAAIOTHCS B 1HIITUX.

3aBaHHA 1JI CAMOKOHTPOJII0

1. HaBectu mepeBaru i HEJOJMIKH MA3EMHUX CXOBHII ISl 30€piraHHs
HadTH 1 HAPTOIPOTYKTIB.

2. KnacudikyBatu mi3eMHI CXOBHIIA 3aJIE)KHO BiJ] TIPCHKUX MOPIJI, Y
SKUX BOHU PO3TAIIOBYIOThCH.

3. BuzHauutu eneMeHTH, 3 SIKMX CKJIAJIa€ThCsl CUCTEMa IiJI3EMHOTO
CXOBHIIA Y BIAKIAJEHHIX KaM' sTHO1 COJI.

4. OkpecauTd OCHOBHI THUIHM, HA SKi TOJUISIOTHCS IJIaHYBaIbHI
CXEMHU IMA3eMHUX CXOBHII 15 30epiranHs HapTH 1 HADTOMPOIYKTIB.

5. OOrpyHTyBaTH TIPU3HAYECHHS TEePMETUYHUX T[EPEMHUUOK Y
MIJI3EMHUX CXOBUIIAX JJisl 30epiranHs HapTu 1 HAQTOPOAYKTIB.

6. HaBect OCHOBHI cmocoOM CHOPYMKEHHS MIA3€MHUX CXOBHII Y
BIIKJIaJIaX KaM' STHOI COJIL.

7. KnacudikyBatu BUpOOKHU, SIKI MPOBOMASTHCS MiJi 4ac OyJIBHUIITBA
M1JI3EMHUX CXOBHII] Y TIPCHKUX MOPOAaX.

8. OxpeciuT  OCHOBHI  CKJIAJOBI  KOMIUIEKCY  CHUCTEMHU
PO3COJIONOCTaYaHHSI MiJI3EMHUX CXOBHIIL Y BiIKJIaJIax KaM' siHO1 COJII.
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4.3AT'AJIBHI BITOMOCTI PO KOMILIEKCH
SBEPII'AHHA TA JUCTPUBYIII CTUCHEHHUX I 3PIJIZKEHUX
I'A3IB

/Pos’zwmymo:icmopuuni emanu NpoMUCILO8020 GUKOPUCMAHHA 2a3y O/ nomped modcmea,\
KAacughikayiio 2az0cxo8uy,ix KOHCMpYKYii ma 0cooaueocmi excniyamayii.
Onanysanus mamepiany po30iny 00360JI€ HAGYUMUCH.
— 00IPYHMOBAHO 0OUpaAMU MUNU CXO8UWY 0151 30epedHCeHHs 2a3y ma ix 0ONaAOHAHHS,
— NposoouUMU eKCNAYaAmayiiuti po3paxyHKu yux oo’ ekmis,
— NIaHy8amu KOMNIEKCHI 3ax00u 3 NiOSUujeHHs NpoOYKMUsHocmi ma 6e3neku npayi Ha
Qozwnﬂekcax 30epieanus i oucmpubyuii CmucHeHux ma 3pi0dHceHux 2asis. j

4.1.IcTopist, cy4yacHMii CTAH TA MEPCHEKTUBU PO3BUTKY CHCTEM
30epiranHda i AucTpUOyUii rasis

Buxoau npupoaHOro ra3y Ha MOBEpPXHIO 3eMill i rapsiui pakenu Oynu
3maBHa Bigomi B AzepOaitmkani, Kutai, [lepcii, byxapi Tta iHmmx micisix. 3
yCiX BiJOMHUX Ha TOW 4Yac rapsuux (akeiiB HAWOUIBII MOTYXHI OyJld B
A3zepbOaiikani. Yke B Ti JajeKl 4acu MPUPOJHUN ra3 BUKOPUCTOBYBABCS
JUTISL OCBITJICHHSI, OMIAJICHHS, TPUTOTYBaHH 11 To1o. Bigomo, mo B Kurai
3a 200 pokiB 10 H. €. Oynu mnpoOuTi 0aMOYKOBI CBEpJJIOBUHM JIJIsi
MPUPOJIHOTO Ta3y, KWW BUKOPUCTOBYBABCS JJIsI OMAJICHHS, OCBITICHHS,
NpPUTOTYBaHHS 1K1 Ta BuUBaproBaHHia coii. Y XIV  cromrtri Ha
AMNIIEPOHCHKOMY TIBOCTPOBI MNPUPOJHUN Ta3 y MICHAX MHOTO BUXOAY
BUKOPHUCTOBYBABCS /1JIsi HOOYTOBUX IiJIEH.

OnHak He3Ba)XalOUM Ha Te, 110 MPUPOTHUM Ta3 BIJOMUN 3 TaBHIX TP,
CIIOYaTKy HOTO HE MOTJIM aKTHMBHO BuUkopuctoByBaTH. llle B cepeaumni
XIX B. OyB BiJICYTHI! MpakTUYHUN CcHOCIO 30epiraHHs rasy, Ha BiAMIHY
BiJl IepeBa, Byrunisa un HadTu. | yacTo mpu BUSBJICHHI Ta3 CHATIOBAIN a00
MPOCTO «BUITYCKAJIM B TOBITPS», IO MPU3BOAWIO J0 BEIHWKUX BTpAT.
DaKTUYHO TPUPOAHUN 1 HAPTOBUI Ta3 BUKOPUCTOBYBAJIU JIUIIIE TOOIHU3Y
MICITb HOTO0 BUIOOYTKY, TPAHCIIOPTYBAaTH MOTO Ha BEJIWKI BIACTaHI IIe HE
BM1JIH.

Sk mamuBOo IS CBITWJIBHUKIB, IUIUT Ta HarpiBayiB IloYajiu
BUKOPHCTOBYBATH IITYYHHH (CBITWJIBHHMI Ta3) ra3, CIOCIO OTpHMaHHS
AKOTO 3 KaMm'siHOoro Byruuiga OyB Biaputuid y ki"imi XV cromitra 1 ans

BUPOOHUIITBA  SIKOTO TNOOJM3Yy BEIUMKUX MICT OyayBaJuCs 3aBOIU
(puc. 4.1).
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Puc. 4.1.T"a30Buii 3aB0J1 3 MOKPHUMH T'a3roJibJepaMu
(M. Ipesnen, 1920)

[Ti3HilIe MITY4YHU ra3 cTaad OTPUMYBATH HE TIIBKH 3 KaM'sTHOTO
Byruuisg, topdy, KOKCy, ApPOB, aje 1 3 piIKuX HaTONpPOAYKTIiB. Y
1888pomi J.I. MeHneneeB ymepiiie B CBiTI OOIpYHTYBaB MOKJIUBICTb
nig3emMHoi  rasudikamii kam'sHoro Byruuis. Y Pocii  mpomuciose
BUKOPHUCTaHHS a3y nounHaeThes 3 1835poky, konu B Cankt-IlerepOyp3i
OyB yrmepiie moOy/1I0BaHHI 3aBO/ IITYYHOTO ra3zy.

Jlns 30epiraHHs CBITWJIBHOTO Ta3y Ta30Bl KoOMIIaHil OyayBaiu
BeIUYE3HI pe3epByapu-rasroiapaepu (puc. 4.2), ki cTald HEBiJ'€MHOIO
JETaJUTI0 TIe3a)Ky BEJIMKUX MICT 1 SBJSIM COOOI0 MIaBarovYuil y OaceiiHi 3
BOJIOIO 3ajlI3HWMW [I3BiH, MiJ SKUM 30upaBcs Ta3. J[3BIH poOuBcs
TejaeckomiyuuM 3 2, 3, 4Xx 1 Oulbllie YacTUH Ta OYB CXOXHU Ha
MepEBEPHYTUN JOPOXHIM CKJIagaHui crakaH. Ko rasroipiaep OyB
MOPO’KHIM, yC1 MHOTO YacTHHU OyJIu 3aHYypEH1 B BOJY, & B Mipy HallOBHCHHS
ra3oM BOHHU IMOYMHAIM MigHIMaTucs. KimbeBi ma3yxu MK YacTHUHAMU
OyJd 3aloOBHEHI BOJOK 1 TOMY TE€pPMETHYHI, a Ta3 3HAXOJUBCS B
rasrojpJepl miJ TUCKOM, III0 BU3HAYaBCS Baror BCIX IUIABAIOYUX Y BOJ1
KOHCTPYKITIN.

Po3BUTOK TOBITpOIJIABaHHS MPU3BIB JO CTBOPEHHSI 3aBOJIB 3
OTpHMaHHs BOJHIO 1 OaJoOHIB i1 HMOro TpaHCIMOPTYBAaHHS Ha BEJIUKI
BijcTaH1. JIj1s 30epiraHHs B MOJbOBUX YMOBaX 1 TPAHCTIOPTYBAHHS BOJIHIO
Ha HEBEJIMKI BiJICTaHI 3aCTOCOBYBAJIUCS M'sKi ra3roibaepu (puc. 4.3).

Tiapku TICHS BIAKPUTTSA MOTYXHUX Ta30BHX POJOBHII 1 CTBOPEHHS
CUCTEMU MariCTpaJIbHUX Ta30MpOBOJIIB BHUCOKOTO THUCKY 3'ABUJIAcCs
MOMJIMBICTD MIAPOKOT'O BUKOPUCTAHHS MPUPOTHOTO Ta3y SK B MOOYTOBHX
IIJIAX, TaK 1 B MPOMHMCIOBOCTI Ta TEIUIO- i €JIeKTPOCHEPTCTHII].

153



4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

Puc. 4.3.3anpaBka M’ IKOTO ra3rojbjepa BiJl JUpHKa0Is-ra30B0o3a

4.2.Cnoco0u 30epiranHsi ropo4ux ra3is

OCHOBHI TapaMeTpu Ta3y Ta 3aKOHM Ta30BOr0 CTaHy JETaJbHO
PO3TIITHYTO B MEPIIii YaCTHHI JUCIUILIIHY, 1110 onucana B [17].

VY wmictax 1 HaceleHUX IMyHKTaX B MEpIIy 4Yepry ras MOJa€eThCsi B
KUTJIOBI OYJMHKHU JUIsI 3aJI0BOJICHHSI MOOYTOBUX MOTpPEO HaCEJCHHsS, a
TaKkoXX MIJOIPUEMCTBAM 1 YCTaHOBAaM KOMYHAJIbHO-TIOOYTOBOTO 1
KYJBTYPHOTO OOCITyTOBYBaHHS.

[Ipupoanuii a3 3aCTOCOBYETHCS B XIMIYHIA MHPOMHMCIOBOCTI, IO
BUKOPUCTOBYE Ta3 sSIK CHPOBHHY, a TaKoX y MeTalyprii, Yy
MamMrHOOYTyBaHHI Ta 1HIINX Taly3sX.

Piunuii rpadik CHOXKUBaHHS ra3y MICTOM Ma€ BEJIMKE 3HAUYCHHS IS
eKCIUTyaTalli CUCTEMM Ta30IMOoCTadyaHHsl 1 OyJIyeThCS HA OCHOBI PIYHUX
rpadikiB ycix kaTeropiii cnoxkupauib (puc. 4.4).

PiuHa HEpIBHOMIPHICTh CIOKUBAHHS OOYMOBJIEHA, B MEpIIy YEpTy,
CE30HHUMHU 3MIHAMH CEPEIHBOMICSIYHOI TemnepaTypu. Crio)KUBaHHS ra3y
OpOTSTOM POKYy 1 A00M TakoX € HepiBHOMIpHUM. Ilpu 1pomy
PO3PI3HAETHCA HEPIBHOMIPHICTh Ce30HHA (MicsdyHa), M0OOBa 1 T'OJMHHA.
Ce30HHA BUKJIMKaHA JI0JJATKOBOIO BUTPATOIO a3y Ha OMAJICHHS B 3UMOBUI
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nepioji, a TaKOX JESIKUM 3MEHIICHHSM CIOXXKMBAaHHS Ta3y BIITKY Ha
KOMYHaJIbHO-TIOOYTOB1 moTpedu. I[IpoTsaromM TXHS B OKpeMi JHI TaKOXK
MOX€ OyTH HEpPIBHOMIpPHE CIIOKMBAHHS Ta3y BHACIIJOK YKIaAy >KUTTS
HACCJICHHS, pPEXUMYy poOOTH MIANPUEMCTB Ta 3MIHH TeMIIepaTypu
30BHIIIHBHOTO TTOBITPS.
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noOyToBe; 4 —y KUTIOBUX OYJIWHKAX; D —HA OMaJCHHS 1 BEHTHIISIIO

OymiBelb

[Iss HEepIBHOMIPHICTh CIIOKMBAHHS Ta3y HA3UBAEThCS JOOOBOIO.
[IpoTtsirom 100K Ta3 TaKOX CIOXKHBAETHCA HEpPIBHOMIpHO (roguHHA
HEPIBHOMIPHICTH). HaiiOinbia roquHHa HEPIBHOMIPHICTD CIIOCTEPIra€ThCs
y MOOyTOBHUX 1 KOMYHQJIbHUX CIIOKHMBayiB. PeXHM CIOXHBaHHS Ta3y
MIPOMUCIIOBUMHU IMANPUEMCTBAMH BU3HAYAETHCS TOJIOBHUM YHMHOM YHCIIOM
poboumnx 3miH (puc. 4.5).
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HepiBHOMIpHICTH CIIOKUBAHHS rasy XapaKTePHU3yETHCS
KoedimeHTaMi HEPIBHOMIPHOCTI

1. KoediieHT ce30HHOT HEPIBHOMIPHOCTI K; BHU3HAYAETHCS SIK
BIIHOIIICHHSI BUTPAT ra3y 3a JaHWUU MICSIh 10 CEPEAHBOMICSIYHOT BUTPATH.
Jlns paiioHiB, Je omnamtoBalbHUN ce30H TpuBae 212 nauiB, npu 10%+0My
ONaJIOBAIbHOMY HABAHTAXEHH1 KOE(II[IEHT CE30HHOT HEPIBHOMIPHOCTI:
K, =1,30,a nmpu 50%+0omy —K; = 1,75.

2. KoedimienT mo0oBoi HepiBHOMIpHOCTI K, pO3paxoOBYEThCS SK
BIJIHOIIICHHSI BUTPAT Ta3zy 3a JaHy J00y J0 CepelHbOJ000i BUTPATH 3a
TUXACHB. [{7151 KBapTUp, y AKUX ra3 BUKOPUCTOBYETHCS ISl IPUTOTYBAHHS
K1, HAMO1MBITUN KoedImieHT J000BOT HEPIBHOMIPHOCTI CIIOKUBAHHS Ta3y
KZ =1,96.

3. Koedimient HepiBHOMIpHOCTI K3 BH3HAYAETHCA SK BITHOIICHHS
BUTpaT Ta3y 3a OJHY TOJMHY JO CEPEIHbOTOJMHHOI BUTpaTH 3a 100y.
Haitbinbmmit  koedimieHT HepiBHOMIPHOCTI K3 B MICBKHUX KBapTHUpax
3QJIEKHO BIJ OO0CATY Ta30MOCTav4aHHA 1 XapakTepy Tra3000JaTHaHHs
3MIHIOETBCST B Mexax 1,6 — 2,2, a 111 KOMYyHaJbHO-TTOOYTOBUX
croxuBadiB K3 = 2,62.

Hopmu eumpamu ea3zy. Jlnsg NpOEKTyBaHHS CHUCTEMH MICHKOTO
ra3ornocTavyaHHs HEOOXIJHI JaHl MPO pIYHE CIOXHBAHHA Tra3y pPI3HHUMU
CIOKMBaYaMU, TP IIbOMY PO3PaxyHOK PIYHOTO CIIOKMBAHHS BEIETHCS 3a
BCTAHOBJICHUMHU HOpPMaMH.

BbyniBenbHUMU HOpMaMH 1 TIpaBUJIaMU BCTAHOBJIEHO BUTPATH razy Ha
pik (Ha OJIHY JIFOJIMHY), a caMe:

— 600 00Okkayr — Ha IPUroTyBaHHS 1Ki B KBapTUPHHUX yMmoBax (0e3
MIIIrpIBy BOAHM, IO BUTPAYAETHCS HA TOCMOJAPCHKI Ta CaHITapHO-
ririeHivHi TOTPeOn);

— 700 OOOxkan — Ha TPUTOTYBaHHS 1XKI Ta MAITPIiB BOAM HA
rocIoJiapchbki MOTpeOM B KBAapTUPHMX YMOBaxX 0€3 3aJ0BOJICHHS
CaHITAPHO-TIT1€EHIYHUX TOTPeO 1 0€3 MpaHHs O1TU3HY,

— 780 O0Gkkan —Ha Bumiuky 1 T x;110a Ha X;11003aBoAaX 1 T. .

[omMHHY BHTpary rasy (B M°/roa) Ha ONANCHHS MOMEIIKaHb i
IrPOMaJICBKUX OyIiBeJIb MOXKHA BU3HAYUTH 3a (POPMYII010

=Vq(tl_t2) 4.1
°T g @4

(9] [] b 3.
ne V — reoMerpuuHuii 00'eM onaitOBaIbHUX OYJiBeNb, M;  — CepeaHs
ITUTOMA TEIUIOBA XapaKTEPUCTHKA ONMAIOBAILHUX OyaiBelb, Jx/(M™4a-°C);
t, — po3paxyHKoBa TeMmIlepaTypa MOBITPS BCEpPEAMHI ONAJOBAHUX
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npumiiienb, °C; t, — po3paxyHkoBa TemmepaTypa 30BHIIIHBOTO MOBITPA,
o . . 3.

C; Q, — HWXKYa TeIJIOTBOpPHA 3aatHicTh rasy, Jbk/M~, n — KK]|
omaoBaibHUX ycTaHoBok (17 = 0,65...0,80).

Butpara razy nOpOMHCIOBUMH MIANPUEMCTBAMH BH3HAYAETHCS
PO3paxXyHKOBHMM IIUIIXOM Ha IMIJCTaBl JaHUX MIPOEKTy abo 3a JTaHUMU
BHUTPATH PIJIKOTO a00 TBEPAOTO ManuBa 3 ypaxyBaHHsM migsuiieHHs KKJ|
MIpH TIEpPEeBE/ICHHI YCTAHOBOK Ha Tra3.

Butparta ra3y po3paxoByeThCs 3a HOpPMYIIO0

Q =k 2 (4.2)

JInsi MICBKMX PO3MOJUIBHUX Ta30MPOBOJIIB PO3PAXYHKOBI BUTPATH
3, . . . ..
razy Qp, (B M"/pik) BU3HAUaIOTLCS 3a PIYHUMU HOPMaMH i KoedilieHTaMu
HEPIBHOMIPHOCTI CIIOKMBAHHS T'a3y, TOOTO

km = klm k2m k3m ' (43)

ne Ky, — HaiOimpIe 3HadeHHs Koe(ilieHTa HEPIBHOMIPHOCTI CITOXKHUBAHHS
ra3y 3a pik; Q. — piuyHe CIOKHMBAHHS a3y, M ; T — YMCIIO TOJIUH Ha PiK; Ky,
Kom [ Ksm — MakcuMajabHE 3HAYCHHS KoOe(QillieHTa CE30HHOI
HEPIBHOMIPHOCTI 3a PIK, I000BO1 HEPIBHOMIPHOCTI 3a THKJAEHb 1 TOJIMHHOI
HEPIBHOMIPHOCTI 3a 100y BiJMIOBITHO.

MaxkcumManbHe 3HaYeHHs Koe(illieHTa HEpIBHOMIPHOCTI 3a pik Kn
BHU3HAYAETHCS 3 YMOBM 30iI'y MaKCUMaJbHUX 3HAYCHb KOE(DIIi€HTIB Kip,
kZmi k3m-

VY pa3i moctaBoK Ta3zy aBTOMOOUTBHUM, 3aJIi3HUYHUM a00 BOJHUM
TPAHCIIOPTOM HEPIBHOMIPHICTh pPOOOTH T'a30BUX MEPEK OyAe BU3HAYATHUCS
Takok 00'€eMOM MapTIii, MEPIOIMYHICTIO Ta PUTMIYHICTIO MOCTABOK.

Jlns  3rmampKyBaHHS —3a3HAYEHUX HEPIBHOMIPHOCTEM HEOOXITHE
CTBOPEHHS Ta30BUX CXOBHIII.

4.3.Knacudikaiisi pezepByapiB aJs1 30epirantsi rasis

3aJie)KHO Bl arperaTHOro CTaHy rasy, HEOoOXigHUX OO0CSriB MOoro
30epiraHHs, TEXHIYHMX 1 TEXHOJIOTITYHMX YMOB €KCILIyaTarlli BHIUISIOTH
TaKi CIIocoOu Horo 30epiraHHs

— Ta3rojibJepH Pi3HOT KOHCTPYKIIIT 3 JKOPCTKUMU CTIHKAMU,

— M'sIK1 Ta KOMITO3UTHBHI T'a3rojibJIepH;

— 0aJIOHM 1 KOHTEMHEPH;

— mig3emHi cxoswuina [10];
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— TpaHIIIelHI CXOBHIIIA,

— IMIBOJIHI CXOBHUIIIA,

— TpyOOIPOBO/IH.

l'azeonvldepu € I1HXEHEPHUMH CHOpyJIaMH, Jie¢ 30epiraerbcs ras
pI3HOTO TPU3HAYEHHS 1 MOXO/KeHHS. BoHu 3a0e3reueHi creriaibHIMU
MPUCTPOSIMH, HEOOXITHUMH JJIsi PETYJIIOBaHHS OCHOBHHMX IapaMETpiB
MPOAYKTIB, IO 30epiratoThCs. 3aJ€KHO Bl CBOTO MPHU3HAYCHHS
rasrojpJepyd MOXYTh BHUKOHYBAaTH SK OJHY, TaK 1 JeKidbKa (yHKIIIH,
OCHOBHHMH 3 SIKHX €.

— KOpOTKOYacHe abo TpuBaje 30epiraHfs rasy;

— BUPIBHIOBAHHS TUCKY T'a3y B 3aMKHYTIM pO3MOAILYINA CUCTEMI;

— aKyMYJIFOBaHHSI €HEprii TUCKY ra3y, 10 30€piraeThCs;

— BUMIPIOBAHHSI KUJIBKOCTI BUO0OYTOTO 200 ra3y, Mo BUPOOIISIETHCS,

— HaJAIWHUM PO3MOJILI Ta3y IMijJ Yyac HAlOBHEHHS IUCTEPH, OAIOHIB Ta
1HIIIOT'O CXO0KOro O0JaJHAHHS,

— 3MIITyBaHHS, a TAaKOX MEPEMINTyBaHHS ra3dy Pi3HUX KOHIICHTpAaIlli
a00 CKJIaJIB;

— OMOBIIMIEHHS MPO CTA0IBHICT, a00 MOPYIIEHHS BCTaHOBJICHOTO
TE€XHOJIOT1YHOTO TIPOIIECY.

4.4.30epiranHsi KOMIPAMOBAHOT0 (CTUCHEHOTO ra3y)
4.4.1.30epiranns razy B Tpy0OnpoBo/i

YacTuHa MaricTpajlbHOr0 ra3onpoBOAY, 10 MPUMHUKAE O BEIUKOTO
CIOKMBaya — MiCTa, Ha3WMBAETHCA OCTAHHBHOK (KIiHIIEBOKO) MIiISHKOIO.
BigmiTHa 0COOMMBICTH i€l AUISTHKU TOJISITAE B TOMY, IO B Hill MOXe
HAKOMIMYYBAaTHCS Ta3 IIiJI BHCOKUM THCKOM Yy TIepIOd MiHIMAJIbHUX
BUTpAT. AKyMYyJIIOI04a 3JaTHICTh OCTAaHHBOI JUISSHKH BiJpi3HSAE 1i BiJ
IHITAX, MPOMDKHUX JUISHOK MAariCTpaJbHOTO Ta30MpPOBOAY, y SKHX
BUTpaTa ra3dy OJIHAKOBa Ha TMOYATKy 1 B KIHII AISHKUA. [Ipu mpomy B
OCTaHHIM NUISIHIII BUTpaTa Tra3y 3aJIMIIAEThCA HE3MIHHOK TUIBKH B MOTO
MOYaTKy, a B KIHIIl BiH 3MIHHUM 1 JIOPIBHIOE BUTPATI Ta3y B MICTI, fKe
CIIO’KMBA€E B JICHHHUI Yac O1IbIIe ra3y, HK B HIYHUM.

Y HIYHI TOAMHM TICAS 3alOBHEHHS Ta3roJIbJICPHOTO TMapKy
MMOYMHAETHCS HAKOMWYEHHS Ta3y B OCTaHHIM JUISHIN TPH BIAMOBITHOMY
MIJBUIIICHHI B HHOMY THCKY. SKINO B JNEHHUW Yac y MpoIleCi BUTPATH B
KIHII JUISHKKM THCK PI3KO 3HMXKYEThC, aocsraroun 1 — 1,5MlIla, to B
HIYHUM 4Yac MPHU BIJCYTHOCTI BUTPATH BIAOYBA€ThCS HAKOMUYCHHS Tasy 1
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TUCK  TIJIBUINYETHCS  JO  PO3PAXyHKOBOTO, IO  PO3BUBAETHCS
KoMIIpecopHoio ctaniier (5 — 10MIIa).

PobGoTa KIHIIEBOI JUISSHKM MAaricTpaJlbHOTO Ta30mpoBOAY  Bijl
xommpecoproi craniii (KC) mo I'PC xapakTepu3yeThCcs HECTAIlIOHAPHUM
pexxuMoM (IIOCTIHHO 3MIHIOETRCS BifIOIp rasy). Y HiYHUH 4ac CIIOKHBAHHS
razy MeEHIIe 1 Ta3 HaKOMMYYEThCSA B Ta30MpPOBOi, IO BUKIHKAE
MIJBUIIICHHS THCKY B HBOMY, MPU I[bOMY KIIBKICTH Ta3y, Ky MOXKE
aKyMYyJIIOBaTH OCTaHHS JIJSIHKA Ta30MPOBOY, 3AJICKUTH B1Jl MAKCUMAJIbLHO
MOJIMBOTO THCKY B HbOMY. [Ipy qOCATHEHHI MaKCUMAJIbHO JOMYCTUMOTO
TUCKY B Ta30MpOBO1 MOAAJbIIE HAKOIMYEHHS a3y MPUIHHSIETHCS, TOOTO
aKyMYJIIOI0Ya 37JaTHICTh Ta30MPOBOIY BUUEPIY€EThCs. SKIIO BiaOip razy He
cTaHe OinbIIUM 4 Oyjae JOpPiBHIOBATH KMOr0 MPUPOCTY, TO HEOOXITHO
smMeHmut nojgayy KC. VYV neHHMM 4Yac CHOKUBaHHS Ta3y MEPEBHILYE
mojgady 1 Ta3, aKyMyJdbOBaHMN B OCTaHHIA JUISHIII Ta30IPOBOAY,
HAJXOIUTh Y MICTO 1 Horo Tuck manmae [11, 12].

Pexum pyxy Tazy B KIHIEBIM JUISHII  XapaKTEPU3YEThCS
HECTAI[IOHAPHICTIO TPOIeCy, HaBITh Y TOM MOMEHT, KOJU KUIBKICTh Ta3y
JOPiBHIOE CIIOXUBaHHIO. J[J1s1 cTabimizanii pexxumMy noTpideH AesiKuil yac,
TOOTO THCK Ta3y B KIHIIEBIM IUISHII Ta30MPOBOJY BCTAHOBIIOETHCS HE
BiJipa3dy, a OCKUJIbKH CIIOKMBAHHS Ta3y 3MIHIOEThCA OE3MEepepBHO, TO
cTalOlIbHA KpUBa TUCKY HE BCTAHOBIIOETHCA 1, OTKE, Y KIHIIEBIM MiISHIN
ra3onpoBOy PEXKHUM 3aJUIIAETHCA HECTAI[IOHAPHUM.

MoxHa BU3HAYUTH aKyMYJIIOKYy  37IaTHICTh  TPYyOOTPOBOAY
MPUOIU3HO 32 PO3PAXYHKOBUM PEKUMOM KIHIIEBOI JUISTHKM Ta30MpPOBOTY
B MOMEHT, KOJM HaBaHTa)XCHHS BIAMOBIJAE€ CEPECIHHOTOIUHHINA BHUTpATI
(pekuiM  yMOBHO cramioHapuuii). I[lpm 1pomMy akyMmysirowoudii 00’ e€m
MaricTpajibHOTO Ta30MpPOBOY, BUSHAYCHUHN 32 HAOJMKEHOIO METOJMKOIO,
BusaBIisieThed HA 10 — 15%menmumii 3a qiiicHuid.

JIist BU3HAYEHHS KUIBKOCTI Ta3y, SKy 3JaTHHM aKyMYJIOBAaTH
ra3omnpoBiJi, HEOOXITHO BU3HAYMTH KUIBKICTh HMOro B Tra30lpoBOJIl IIpH
peXrMax, BIAMOBIAHMX MOMEHTY 3aKIHYCHHS HAKONMWYCHHS, 1 TIpHU
peKuMax, KOJU CIOKMBAaHHS Ta3y 3MEHIIYEThCS 1 CTae TaKuM, IO
JOPIBHIOE  CEPEIHBOTOJIMHHIA mojadi  (ToOTO MOMEHTY IOYaTKy
HAKOIMWYCHHS ra3y). Pi3HMIISI MK KUIBKOCTSIMH Tra3y, IO 3HAXOIAThCS B
ra3onpoBo/ii B EPIIOMY 1 B IPYTrOMYy BHUIIQJIKAX, JIOPIBHIOE aKyMYJIIOIOU1
31aTHOCTI razonposoAdy [13], TooTo

2 - .
QaK — EI E E,]; |:!pcpmax pcp min ’ (44)
4 T Z Po
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€ Pepmax 1 Pepmin — CEPEIHI 3HAYECHHS THUCKY B Ta30NpOBOJI, IO
BIJIMOBIAIOTh PEKHUMaM 3 MaKCHUMaJIbHUM 1 MIHIMAJIbHUM THCKOM Ta
BH3HAYAIOTHCSI HACTYITHIM YHHOM

= POoax

P00 = B = (0= 92

2 3 _ A3 2 2
(e
H K

O1iHKY aKyMyJr0040ro 00’ emy razonposonay Q,,. (mpu Tp= 273,15K
i po = 0,1 MIla) Mo)xHa BHU3HAYUTH TaKOX 3 PIBHIHb CTaI[lOHAPHOTO
PEXXHUMY Ta30TPOBO/LY.

4.4.2 T"a3rojibaepu 3MiHHOTO 00 €My

Moxkpi 2azeonvoepu SBIAIOTH COO0I0 pe3epByapd HHU3BKOTO THUCKY,
AKUW 3aJHUIIAETHCS TOCTIMHUM MPOTATOM yClel eKcIulyararii, a ix
rOJIOBHOIO BiJIMITHOIO PHUCOIO € 3/IaTHICTH JIETKO 3MIHIOBaTH OOCST Trasy,
1110 30epIraeThCs B HUX.

Jlo ckiazly MOKpOro rasrojpiepa BXOJIUTh HEPYXOMHUU pe3epByap,
SAKWA HAMIOBHIOETHCS BOJIOIO 1 B SIKOMY 3HAXOJUTHCS pyXoma JIaHKa, 1110
Mae ¢hopMy I3BOHY, KyAH MO TPyOONPOBOAY MOJAEThCs ra3. Boma, sikoro
HAIIOBHEHUM pe3epByap, Ipa€ pojb TIAPABIIYHOTO YIIUIbHIOBAa4Ya 1 1i
3aBJaHHS TOJIATAE B MEPENIKOKaHHI BUXOAY Ta3y, 10 3HAXOIUTHCS T[T
n3BoHoM. Ilpu 3amoBHEHOMY Tra3oM pe3epByapi A3BIH 3HAXOIUTHCA Y
BEpXHIN MO3UIlli, a B MIpy 3MEHIIECHHS 0OCATY ra3y BiH OMYCKA€ThCS IO
HanpssMHUX BHU3. CaMe 3aCTOCYBaHHS BOJM SK T1Ipo3aTBOpa J1ajio MPUBLT
Ha3BaTH JAaHUU ra3rojbaep MoOkpuM (puc. 4.6).

UYepe3 HasSBHICTh BOJAM B Ta3rojibJepl HEOOXITHO MiIATPUMYBATH
TeMmnepaTypy He Huxye + 5° C, 1m0 yTpyJHEHO B 3UMOBUU mniepiof. s
BUPIMICHHS 111€1 MpOoOJeMH ra30CX0BHUIIa MOKPOTO THUITY BCTAHOBJIIOIOTH Y
CreliabHUX OYIIBISAX, SIKI 3aXUIIAIOTh CXOBHUIIE BIJI aTMOC(EPHUX
BIUIMBIB, aJi¢ MPU I[bOMY HABKOJO Ta30CXOBHIIA CTBOPIOETHCS 3aKPUTHI
IPOCTIp, IO HEIOLLILHO 3 TOYKHM 30py BuOyxoOesmeku [14, 15]. Kpim
TOr0, CHOPY/KEHHSI OYIIBJI1 3HAYHO 3J0pPOKUYE BCIO CIOPYIY, TOMY
qacTille 3A1HCHIOEThCS HiAIrpiB BoIM a00 J00aBKa /10 Hel aHTUhPHU3Y.
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Puc. 4.6.CxemMa MOKpOTO Tra3rojibjiepa 3 BEpTUKAIbHUMHU
HaAIMPSIMHUMU
(a —pyxoMi JJaHKHW OMyIIeHi; O — pPyXOMi JIAHKH ITiTHITI THCKOM
ra3y). 1 —n3Bin; 2 — 1ii Teneckomn; 3 — 2# Teneckor; 4 —pe3epByap;
S —30BHIIIIHI HAMIPSMHI; 6 —BHYTPIIIHI HAIPSIMHI; / —BEPXHIN POJIMK
13BOHY; 8, 9 —BepxHi ponuku Teneckona, 10 —HMKHIN POJIMK J3BOHY;
11, 12 —swxkHi ponauku Tenaeckona; 13 —ra3oBsia; 14 —koBMak Ha
ra30BBOJIOM 3 MEPEIYCKHOI TPyOo10; 15 —BepxH1 OCTOHHI BaHTaXI;
16 —HIWXH1 YaBYHHI BaHTaX1

Jlnst 3a06e3neYeH s PIBHOMIPHOTO, 0€3 MEePEKOCIB, MAUOMY PYXJIUBUX
JAHOK MOHTYIOTBCSI  HampaBjsO4l  PI3HUX  THIIB, BHXOIAYU 3
KOHCTPYKTHBHHUX OCOOJMBOCTEH SKHWX MOKP1 Ta3royibAepu MOAULIIOTh Ha
JIB1 TPYIIH.

— 3 BePTUKAJIbHUMHU HanpssMHuMu (puc. 4.7);

— 3 TBUHTOBUMH HanpsMaumu (puc. 4.8).

Bucota A3BOHY BU3Ha4ya€e BUCOTY BOJIHOTO pe3epByapa abo Oaceiiny,
py 1bOMY 1100 HE 301IbIITYBAaTH HAAMIPHO BHUCOTY pe3epByapa, KpiMm
J3BOHY YacTO BCTAHOBIIOIOTH OJHY a00 KiJbKa JIJAHOK — TEIEeCKOMIYHUX
Kijielb a00 MPOCTO TEJIECKOMIB, YUCJO SIKMX y TA30CXOBUII 3a3BUYAl HE
MIEPEBUIIYE M 'SATH, SKI TEPMETHYHO 3'€THaHI 3 BEPXHHOIO YaCTHHOIO 1 MIXK
co0010 3a J0mOMOror TriApaBimiuHux 3arBopiB (puc. 4.9). [Ipu mnpomy
MOBMHHA BUKOHYBATHCS yMOBa — BHCOTAa CTOBIA PiWHU B 3aTBOpax Mae
OyTh Olnbllle BHUCOTH, IO BIAMOBIJA€ BHYTPIIIHHOMY HAJIHUIIKOBOMY
THUCKY B Ta30CXOBHIIII.
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Puc. 4.7.Moxpuii ra3royibaep HU3bKOr0 TUCKY 3 BEPTUKATIbHUMU
HATPIMHEMHE (Bci pyxoMi cekwii cknaneni) o6esrom 20 000m°:
1 — naUIIE; 2 —KOpIyC pe3epByapa; 3 —BHYTPIIIHI HANIPSIMHI;
4 —kopmyc I3BOHY; O —CTIWKHU J3BOHY; 6 —HIKHIN 1 BEpXHINA POJUKH
J3BOHY; / —MOKPUTTS J3BOHY; 8 —30BHIIIHI HAMPSIMHI;
9 —o6cnyroByroui Mmaiimanunku; 10 —cxoau; 11 —HWwKHIN 1 BEpXHIT
poiuKu Teneckomna; 12 —kopiyc teneckona; 13 —omopHI migKIaaKu

aj}

';.-!E=-'=-?‘*--- 2o
e N T T =

o ===2

Puc. 4.8.Moxkpuii ra3rojibJep 3 TBAHTOBUMH HAIPSIMHHMH: a)
3arajgbHUH BUTIIA (PyXOMi CEKIlil PO3CYHYTI); 0) KOHCTPYKIIis POJTUKIB i
TBUHTOBOI HAIIPSIMHOI

Bepxniii kpali KOXHOI JIaHKM Ta30CXOBWINA 3ITHYTHH Yy dopmi
#0002 BCEpE/IMHY, a HWXHIM — Ha30BHI. Konu A3BIH MijJg TUCKOM Trazy
iJHIMAETHCS Bropy, *0J00H ( «HallIKu») PyXOMHX JJAHOK BXOJISTh OJIMH B
OJHHUH 1 BOJIA, IO 3HAXOAUTHCS B KOXKHOMY HHKHBOMY JKOJI001, CTBOPIOE
rigpasnigauii 3aTBop (puc. 4.10).

Bucora rigpaBiidHOro 3aTBopa BHU3HAYAETHCSA BHCOTOIO Ny cTOBIA
BOJY, IO PO3BHBAE THUCK, SKUW JOPIBHIOE HAMOUIBIIIOMY THCKY B
ra3roJibJepi, 3alacHOIO0 BUCOTOO N, Ha BUMIaZ0K EPEKOCy pyXoMoi JIaHKH,
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4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

JI0JIaTKOBOIO BUCOTOIO N3, HEOOXIIHOIO IjIs 3amoOiraHHsS MPOCOYYBaHHS
ra3y, BUCOTOIO 3a30py N 1 BUCOTOIO YTBOPEHHS XBHJIb Ha IMOBEPXHI BOJIU
hs.

H=h+h,+h;+h, +h;.

-
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Puc. 4.9.1TonoxxeHHs piBHIB BOAM B T1apo3aTBOpax: 1 —pe3epryap,
3aIIOBHEHUH BOJI010 (B TIOPOKHHMHI BEPXHBOTO T1Ap03aTBOPa 3HAXOUTHCS
MOBITPSIHUI MiXyp); 2 —BEPTUKAIBHHUH JIMCT HUKHBOTO T1JIp03aTBOPA
JIHIIOB 10 HYYKHBOTO PIBHS MOBITPSHOTO MiXypa B BEpXHBOMY
ripo3aTBOpi; 3 —BEPTUKAIBHUMN JTUCT HUKHBOTO T1JIpO3aTBOpa Ha
MOJIOBMHY BUCOTH BBIMIIIOB Y 30HY BEPXHBOI'O I'1JIp0O3aTBOPA,;

4 —BepTUKAIBHUHN JUCT HUKHBOTO T1PO3aTBOPA BBIMIIIOB Ha BCIO BUCOTY
B 30HY BEPXHBLOTO T1JIpO3aTBOPA; D —T1IPO3aTBOP MiJHIMAETHCSA Pa30oM 3
PYXOMHUMHU JIAaHKaMU Bropy (THCK MOBITps MPUOIHM3HO JopiBHIOE 520MM
BOJI. CT.); 6 —rigpo3aTBopu migHsaucs (mepernas piBHIB BOIU B Ia3yxax

Tip03aTBOPIB JOPIBHIOE THCKY ra3y B ra3roiibaepi — H MM BOJ. CT.)

|2

oy '

Puc. 4.10.bynoBa rigpaBiigHoro 3atBopa: 1 —cTiHka pe3epByapa;
2 —CTIHKa JI3BOHA a00 PyXOMOIi JJaHKHU

3anac BOAM TIJPaBIIIYHOTO 3aTBOpAa HA BUIIAJIOK IMEPEKOCY JIaHKU
BHU3HAYAETHCS 3aJICKHO BiJl giamerpa pesepyapa D (h, = 0,002D), a inmri
CKJ1aJ10B1 Ha0yBalOTh TakuX 3HaueHb: 3= 50MmMm; hy = 30mMm; hs = 30MmMm.
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TakuM YWHOM, [J3BiH 1 TEJNECKONIM € PYXOMHUMH JaHKaMu
ra30CXOBHIIA, sIKI CTBOPIOIOTH 1 MIATPUMYIOTh THCK Ta3y B HhOMY.

CHiBBIJHOIIEHHSI MiX J[1aMETPOM Ta30CXOBHUIIA 1 HOro BHCOTOIO
BHOWPAIOTh, BHUXOMISYM 3 YMOBH HAWMEHINOI BHUTpaTH MaTepiaiB.
ToBHIMHY CTaneBUX JIUCTIB PYXOMHUX JIAHOK Tra30CXOBHUINA BU3HAYAIOTh
PO3paxXyHKOM, IPUYOMY B OUIBIIOCTI BUMAJKIB BOHA JIOPIBHIOE 2 — 3MM;
JUCTH 3'€IHYIOTh 3aKJIeTIKaMH Ha MPOKJIAJIl a0o 3BaproroTh. MICTKICTH
3aKpUTHX Ta30CXOBUII MOKporo Tumy He nepepuirye 15 000 — 20 008¢°.

Kpim craneBux, BUKOPUCTOBYIOTHCS 1 MOKPI1 Ta3royibAepH, BUKOHAHI 3
MOTEePETHHO HAIIPYKEHOTO 3aj11300€TOHY, SIK MOHOJIITHOTO, TaK 1 301pHOTO.
[CHYIOTH TaKOX ra3rojbAepy KOMIIO3UTHOI KOHCTPYKIIii, y SIKUX pe3epByap
BUKOHAHUW 13 3a/1i300€TOHY, a Tejeckom 1 A3BiH — ctaneBi. IIporec
OyIIBHUIITBA pe3epByapa MOHOJITHOIO Ta3rojibjiepa 3 MOIMEPEIHbO
HaMpy»XEHOr0 3aI300€TOHY 3a JOMOMOTOK HAaBHMBAJIBHOI MAIMHU
noka3aHo Ha puc. 4.11.
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Puc. 4.11.bynoBa nonepeAHL0 HAMPYKEHOTO 3a11300€ TOHHOTO
rasrojpjepa. 1 —3amiz00eToHH1 MmaHenl; 2 —O0eTOHHE JHUIIIE;
3 —KinblleBUN MalaHIuK; 4 —IIATOTOBKA 3 OETOHY; S—KiIbIleBa
apMaTypa 3 BUCOKOMIITHOTO IpOTYy; 6 —apMaTypHO-HaBHBaIbHA MaIllMHA
AHM-5

Cyxi easeonvOepu maxodc HaleXaThb 10 Ta3rOJIbJIEPiB HU3BKOTO
THUCKY 31 3MIHHUM 00'€éMOM, sIKi OyBalOTh TAKUX THIIIB!

— TIOPIITHEBOTO;

— MEMOPaHHOTO (3 THYYKOIO CEKIIIEI0).

Cyxi rasrojpiepy 3acTOCOBYIOTh Yy pasl, KOJM Tras3u, U0
30epiraroThCs, HE IOMYCKAIOTh 3BOJIOXKEHHS (CTHIICH, TPOIIJICH Ta iH.),
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npu I_IBOMgf o0’eM 1HUX CHOpPyA KOJIUBaeThcsd B Mexax Big 10 1o
600Tuc. M.

l'azeonvoepu nopwnesoeco muny. KOHCTPYKIliA CyXHUX Ta3rojbAepiB
(puc. 4.12) cknagaerbess 3 IWINHAPUYHOI 0000HKKA (0OmHUBKH) 4,
3BApEHOi 3 IJIOCKMM JHUINEM, IO TOKOIThCS Ha IMMIaHIA IOy
MIJICTaBH, 1 31 CEPUUYHUM JaXOM, BUKOHAHUM 3 JIUCTIB TOBIIMHOIO 3 —
4 MM, SKI KpIIIATH A0 KapKaca y BUIVIIAI padiaJbHO PO3TAIIOBAHUX
THYTHX IIBEJEpiB. YcepeauHi HWIIHIPUYHOTO KOPIYCY IMEePEeMIlaeThCs
creriaibHa KOHCTPYKIS y BUTIAAI mopmiHs (mrai6u) 3, ska IIUIBHO
MpUJISITa€ A0 BHYTPIIIHBOI MOBEPXHI KOPIYCy, MPH IOMY 3a (POpMOro
MOPIIEHb OyBa€ MIOCKKUM a00 MOJOTHM CHEPUIHHUM.

[ITaiitba Mae Hecyuuii KapKac 1 30BHIIIHIO OOIITMBKY 3 JIUCTOBOI CTaJi.
Kapkac yTBOpIOETBCSI MPOCTOPOBOIO KOHCTPYKIIIEIO, IO CKIATAETHCA 3
pajiaJibHO PO3TAIIOBAaHMX CTajeBUX Oajlok abo depmMm, obOlagHaHUX Ha
KIHIISIX POJIMKAMHU, SIK1 KOB3alOTh 10 CTIHKAX KOPITYCY ra3rojbiepa.

i Puc. 4.12.Cxema cyxoro rasroJyibjaepa
21 nopirHeBoro Tumy 06'emom 100 000m*;

5 1 —malimaHuuK JixTaps; 2 —1aioa B
BEPXHLOMY I0JIOKEHHI; 3 —Il1aiiba B HUKHHOMY
MOJIOKEHH], 4 —0o0IMBKa, 5 —IaHIIO)KKOBA
5 npabuHa; 6 —miaioMHa KJiTh; / —30BHIMIHIN

M1IMOMHUK; 8 —IiABEICHHS ra3y

7500

HaitbinpIm ckIagHOIO 1 BIAMOBIJATBHOK KOHCTPYKIIEID CYXOTO
rasrojpJepa € 3aTBOp, KU MEePEeKPUBAE 3a30p MIXK IIalO0I0 1 KOPITYCOM.
Po3pi3HAI0Th 3aTBOPU 3 KOHCHUCTEHTHUM 1 PIIKUM MACTHJIOM, MPUUYOMY
OCTaHHI HaOynW HAWOUIBIIOr0 TMOIMPEHHS Yy BITYM3HSAHIN MPaKTHIN
(puc. 4.13). 3a pmomomoror Baxens 1 3 BaHTaxaMd 2 TNPUTHUCKHE
elacTu4He Kuiblle 3 3 dapryxoMm 4, D yTpUMYy€E ras3roJibAepHe Maciao 6
ycepearHi 3aTBopa. YacTmHa Macjaa IPOCOUYYETHCS Yepe3 HENIUTbHOCTI
3aTBOpa 1 CTIKA€ MO CTIHKaX yHU3, MOTPAIUISIOYM B KUTBIIEBUH K000 Ha
JTHUIN  rasroapaepa. Ilicias oO4YMIEHHS Macjio IO  30BHIIIHBOMY
TpyOONPOBOIY TOAAETHCA HABEPX, 3BIJIKK YE€PE3 OTBOPH B CTIHII KOPITYCY
rasrojbjepa CTIKae 1Mo BHYTPIIIHIN MTOBEPXHI CTIHKH B 3aTBOP.
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Puc. 4.13.Ilonepeunuii po3pi3
3aTBOpa CyXOro ra3roibicpa 3 piIHHHUM
yIIiIbHeHHSIM: 1 —BaXkiyib, 2 —BaHTaxi;

3 —xkinb1e; 4, 5 —dpaptyx; 6 —Macio

[TopiHeB1 Ta3roapaepy MOXKYTh JOCSITaTH JOCUTh BEITUKHUX PO3MIPIB.
HAWOLMpIIMK y CBiTI cyxud rasrompaep (Himeuumna) wmae oOcsr
600Tuc. M° i Bucory 150Mm.

lazeonvoepu membpannoco muny (3 ewyukoio cekyicio). OmnmcaHi
BUIIIE MOKpP1 Ta CyXi ra3rojibJiepu IMOPITHEBOTO THUITy HE MOXYTb OyTH
BUKOPUCTAHI I 30epiraHHs 3HEBOJHEHUX Ta3lB 1 Tras3iB BHCOKOI
KOHIIeHTparlil (HampuKIIaa, eTHICHOBUX Ta IHIIUX ras3iB 3 KOHIEHTPAIIE
99,9 % i Bumie). Mokpi rasroipaepd HE NpPHAATHI s 30epiraHHs
3HEBOJIHEHUX Ta3iB TOMY, II0 BOJOTICTh Ta3y, IO B HHUX 30epiraerncs,
HEMHUHYYE IMABUIIYETHCS BHACIIIOK BUIIAPOBYBAHHS BOJU B pe3epByapi,
IIPY [IbOMY YaCTHHA ra3y pO3UMHSIEThCS B Boi [16].

Y cyxux rasrojpiepax MOPIIHEBOTO THIy HEMOXJIHBO 30epiratu
ra3y BUCOKOI KOHIICHTpaIlii, OCKIJIbKH BOHH 3a0pyAHIOIOTHCS B PE3YyJIbTaTI
3ITKHEHHS 3 Ta3TOJbJICPHUM MacjioM abo MacTHJIOM, IO IOKPHUBAE
BHYTpIIIHI CTIHKA pe3epByapa, y LbOMY BHUIMAAKY MNOPYIIYIOTHCS
KOHJIMIINHI  sikocTi Ta3y. Cyxi Trasrojibiepd MOPIIHEBOrO0  THUITY
HEJIOCTaTHLO O€3MEeYHI B XOJ1 EKCIUTyaTallii, a TakoX TPYJIOMICTKI MpHU
BUTOTOBJICHHI Ta MOHTaXi. BUTOKM Ta3y uepe3 YUILJIbHEHHS MOXYTh
MPU3BECTH 10 YTBOPEHHsS B MPOCTOP1 HaJ IIaii00r0 BHOYXOHEOe3MeUHUX
CEpeIOBHIII.

BupimeHHsm 11i€i mpo0JieMu CTaB Ta3rojbJep 3MIHHOTO 00cCAry 3
THYYKOIO CEKI[i€l0. Y CTaJeBOMY MIIIHAPUYHOMY BEPTUKAIBHOMY
KOpITyCl HOBOI'O CYXOrO Tra3rojibjiepa, 10 Ma€ JHUIIE 1 MOKPIBIIO,
MOMIIIAEThCs Iai0a, sKa MepeMIIIAEThC MO BHUCOTI. 3aMiCTh PIIMHHUX
KOHTAaKTHHUX 3aTBOPIB B CYXOMY T'a3rojbJepl HOBOTO THITy MK KOPITyCOM 1
mai00I0 PO3TAIIOBYETHCS THYYKa cekiis (MemOpaHa) 3 TPOrymMOBaHOI
TKaHUHU, TEPMETUYHO TPHUKPIIJICHA K 0 pe3epByapa, Tak 1 0 PyXOMOi
mai6u. [lpu migitomi maidu 000JTO0HKA MEMOpaHU PO3MPAMIISIETHCS,
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CTBOPIOIOYM MICTKICTh JJIsi 30epiraHHsi Tra3y, NpU OIYCKaHHI THYy4YKa
000JIOHKa BKJIQJIAETBCA B 3a30pH MDK CTIHKOK KOpPIIyCy 1 Immaiooro,
JO3BOJISIFOYN 11 JOXOAUTHU 10 BEpXy MiAKIagHMX Oallok, Ha sKi Imaida
CIIUPAEThCA B HIDKHBOMY ITOJIOKeHHI. [IpMHIMIIOBA cXxema Tras3roiibjaepa
MeMOpaHHOTO TUITy TTojiaHa Ha puc. 4.14.

Takum 9uHOM, Yy IILOMY THIIl CyXOT'O Tas3rojbiepa Ta30BHH MPOCTIP
TePMETUYHO 130JIbOBAHO BiJl HaBKOJUIITHBOI atMochepu. [lepeBaru cyxux
rasrojpJepiB 3 THYYKOI CEKII€I0 Teped yciMa BHUIAMH Ta3roJibIepiB
HU3BKOTO THCKY 3HA4yHI: JOCSTA€ThCS MaKCHMallbHA TEPMETHYHICTS,
CTBOPIOETHCA MOXKJIUBICT, 30€piraHHs 3HEBOJHEHHMX Ta3iB; Ta3 He
CTUKA€ETHCS 3 TIOBITPSIM, BOJIOIO 1 MacjaaMu, 30€pirarouu BUCOKY YUCTOTY,
CIPOILYEThCS  OOCIyroBYBaHHS 1 3MEHIIYIOTbCA  BHUTpPATU  IIPHU
eKCIUTyaTaItii.

ST T
Puc. 4.14 IlpunuunoBa cxeMa CyXoro rasrolibjiepa MEMOpPaHHOTO

TUNY (3 THYYKOIO CEKIII€I0): a — CePeIHE TOJ0KEHHS; O — ra3rojbaep
3alIOBHEHUM; B — MOPOXKHIN; T — CXeMa BUPIBHIOIOYOTO MPUCTPOIO

[ITaitba mTpu CcBOeMy pycl TOBHHHA 30epiraTd TOPU3OHTAIHHE
MOJIOKEHHS, I YOT0 Ha HIM mepeadavdaeThCs KOMIICHCAIIIMHUA TPUCTPIH,
1[0 CKJIQJIA€ThCS 13 CUCTEMH POJIMKIB, uepe3 sIKl B 3yCTPIUHUX HaIpPsSMKaxX
OpOXOaATh JBa KaHaTh. [IpUHIMII TaKOro BHPIBHIOBAHHS IIHPOKO
3aCTOCOBYETbCS MPU KPECIACHHI, KOJMH peHCIIMHA TePEeMIlaeThCs
napaneiabHO camiii co01 3a JOMOMOIOK HECKJIAJHOIO MPUCTOCYBAHHS 3
ponukiB 1 HUTOK. [1[006 mpum mimgiiomi maiOu POJIMKA HE TOPKAIHUCS
Tr'yMOBO1 MeMOpaHH, SIKy BOHH MOXKYTb IMOpPBaTH, BOHU IAHATI BIrOpY HaJ
OHUIIEM Iaiou (Ha Bepx Kapkaca maii6ou). KoHCTpykiis rasroibaepa
HaBeJleHa Ha puc. 4.15.
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Puc. 4.15.KoHCTpYKTUBHA CXEMA CYyXOro ra3roJibJepa 3 THy4YKOIO
CeKIli€r0: 1 —poMKKU BUPIBHIOBAJIBLHOI CUCTEMHU; 2 —TPOCH; 3 —3aXHUCHA
CTIHKa Imaiou; 4 —kapKac maou; 5 —THy4YKa CEKIis 3 TPOryMOBaHO1
TKAaHUHU, 6 —HWKHIA JIUCTOBUI HACTUJI, / —OETOHHI BAaHTAXI1

Buznaunmo ceomempuuni  napamempié MOKpo2o — 2az2onvoepa,

pPO3paxyHKOBA cxema sKOro nojaHa Ha puc. 4.16.
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Puc. 4.16.Po3paxyHKoBa cxeMa rasrojibjiepa 3 BEpTUKAIbHUMHU
HaMPSIMHUMHU

KopucHy (HOMiHaJIbHYy) MICTKICTh Ta3rojibJcpa BH3HAYAIOTh IPHU
HAaWBHUIIIOMY TIOJIO)KCHH1 JIaHOK 0e3 BKJIIOYEHHS CerMeHTa cQepruyHOi
nokpisai [10, 18, 19],ockinbku TpH ONMyCKaHHI PyXOMHUX JIAHOK BOJA
JOXOAUTh 10 BEpXy HWIIHAPUYHOI CTIHKU J3BOHY 1 HE BHTICHSE Ta3,
PO3TAIIOBAaHUN Y TIPOCTOPI 1T HOTO KYITOJIOM:
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— ISl OTHOJIAHKOBHX Ta3TOJIbJIEPIB

7D2

Vi 2K (hK - hz); (4-6)

— U1 IBOJIAHKOBUX Ta3rojibepiB

2 2
V2:72DK hK+nDT
4

(hT —hs _hz); (4-7)

— I TPUIIAHKOBHX I'a3l OJIBﬂepiB

2 2
:7DK +]DT1(
4

2
V3 hT - h5 - hz)"' nDTZ (hTz - hs)v (4-8)

ne Dy —BHyTpimHiN giametp A3BoHY; D1, Do, D3 — BHyTpimiHiil giamerp
TeNneckomiB; N, — BUCOTa MWIIHAPUYHOIO CTYyIICHS A3BOHA; N1, h» —BUCOTa
MIIHIPUYHOL CTIHKU TEJIECKOIiB; Ny — BeauunHa 3aHypeHHs A3BOHY (a00
TEJICCKOIa) y BOAy pe3epByapa (MiHiManbHa); hs — BelIWuYuHA, IO
BTPAYa€TbCs  BIJ TMEPEKPUTTS YACTUH BEPXHBOTO 1  HIKHBOTO
riJp03aTBOPIB.

Bu3zHaueHHSd TeOMETpUYHMX TMApAMETPIB  CYXUX  MOPIIHEBUX
rasrojbJepiB
—npu V =1000...20008°
D =10503/V ,

—1pu V > 20006s°
D=3V.

YTouHMMO JiaMeTp Tras3rojplepa 3 ypaxXyBaHHSIM BUKOPHUCTAHHS
ctajeBux JucTiB po3mipoM 1500x6000mMm. dakTryHa IOBXKHHA JIKHCTA 3
ypaxyBaHHSIM 00pi3ku kpaiB aucta b, = 6000 — 10 = 599€im.

KilbKiCTh JUCTIB B OJJHOMY KUJIBI[l CTIHKH Ta3rofibjiepa 3HAKWIEMO 3a
dbopmynoro

n, =0 (4.9)

Bucora nopuins

Hpy =hey = 026D . (4.10)
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Bucota rasronasaepa H BU3Ha49aeThCA 3a (POPMYIIOI0

H :4\/2 +Hp+hy (4.11)
7D
1 yTOYHIOEThCA KimbKicTIO mapr. Tyr H, = hg, — BUCOTa MOpIIHS,

hy =~ 200mM. IIpu mmpuHi Jmcra, mo gopiBHioe 1500 MM, mig oOpi3ku
KpaiB JucTa 3aiaumaTs 10 ... 15vm.
KinbpKicTh KiJI€1Ib O BUCOTI CTIHKH PO3PaXOBYEMO 3a (POpMYJII0r0

n =11 (4.12)
b,
Xoa nopiHs oye:
X. =H-H, -h. (4.13)

dakTUYHA €EMHICTH Ta3rojbJepa JJOPIBHIOE HOMIHAJBHIN, OJHAK

MOK€ BIJIpi3HATHCS Bija Hei Ha 2...3 %
2
A =”2xn. (4.14)

Busnauennsi ceomempuuHux napamempis CyxXux 2azeonvoepis 3
2HYUKOIW ceKyiero. BU3HauaTu mapaMeTpu CyxXoro rasrojipjiepa sK B
YaCTHHI PO3MIPiB OKPEMHUX €JIEMEHTIB, TaK 1 BCbOI'0 Ta3rojbjepa B ILIOMY
HEOOX1THO B TMEBHIM MOCTIAOBHOCTI. BucoTy pesepByapa 3amaroTh 3
ypaxyBaHHSIM JOCBIy MPOEKTYBAHHS THUIIOBUX Ta3TOJBIAEPIB IUISIXOM
3MIHU CIIBBIIHOIIEHh BUCOTHU 1 JAiaMerpa cropyau. s rasrosibaepiB
BEJIMKUX MICTKOCTEH HEOOX1THO BPaXxOBYBAaTH MOKJIMBICTh BUTOTOBJICHHS
MOJIOTHUINIA CTIHKH pe3epByapa IMepeadadyBaHOi BHCOTH Ha PYJIOHHIN
YCTaHOBIIl, a TAKOX MOKJIMBY MaKCHUMajbHYy BHCOTY THYYKOi CEKIIii, sKa
MOJke OyTH BUTOTOBJICHA Ha 3aBoji (puc. 4.17).

Po3TamyBaHHS MICITh 3aKPIIMUICHHS THYYKOi CEKIIli MO BITHOIICHHIO
10 HHM3Yy 1 BepXy MIaiOM BCTAHOBIIOIOTh KOHCTPYKTHBHHUM IIUISIXOM.
HeoOx11HO BU3HAYNTHU BUCOTY 3aKPIMJICHHS THYYKOi CEKIlli HaJ JTHUIIEM
maiiou 1 BUcoTy b 3akpimieHHs rHydYKol ceklii 10 CTiHKK pe3epByapa (Imo
BITHOIIICHHIO J0 BEpXy IMaiOM), a TaKOX IIOJIOKEHHS BEpXy IIaioOn
BITHOCHO BEepXY CTIHKH KopIycy hg.
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Puc. 4.17.'eomeTpryuHa cXxeMa CyXOro ra3roJibJepa 3 €JIaCTUYHOIO
CEKIIIEI0

Jlaai BU3HA4arOTh CKJIAJ0BY YACTUHY BUCOTH I1aiiOu 32 (hOpMYJI010

L _H-h~l,—a-b

, 4.15
) (4.15)
ae |y — BucoTa miAKIaAHMX OMOPHMX Oajgok Imija Mmaibor. IloTiM
PO3PaxoBYIOTh TaKl CKJIAJIOBI:
— BUCOTY 11aii0u
h, =x+a+b; (4.16)
— BIICTaHb M)XK BEPXHIM M HUKHIM TOJIOKCHIMU IIal0OH
h=x-a-b. (4.17)
— BHCOTY Ta30BOTO IMPOCTOPY
Hr.n =hIH +hl' (418)
— JlaMeTp pe3epByapa rasrojpaepa
p= | N (4.19)
7H

T.I

. . . 3
ne V —3ananuii HOMiHaIBHUN 00’ €M ra3rojibepa, M .

4.4.3.T'a3rojibJepu NOCTIiHHOTO 00’ €My Ta BUCOKOI0 THCKY

[{i cnopyau MaroTh HE3MIHHUN T€OMETPUYHUN 00’ €M, ajieé TUCK Y HUX
y Mipy HamOBHEHHS a00 CIOPOKHEHHS 3MIHIOE€ThCS. He3Baxarouu Ha Te,
0 o00CsAr Ta3roJibAepiB ILOI0 KJacy Habaratro MeEHIIe o00csry
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ras3rojbJepiB HU3BKOTO THCKY, KUIbKICTh Ta3dy, SIKUH 30€piraeThCsl B HUX,
MOXe OyTH 3HAYHOKO 3aBISKH BHCOKOMY THCKY. Tak, SIKIIO B MOKPOMY
rasronbaepi 06'emom 100 M° miyy Tickom 400011a MoxHa 3Gepiratu 104
M rasy, To B rasrojpaepi 3 TuckoM 1,6 MIla Toro >k reomMeTpuyHOTO
obcsry — 1700m°, T06TO Maiixe B 17 paziB OubIIIE.

["a3roabaepu BUCOKOTO THCKY (puc. 4.18)moaiisatoTh Ha TaKi BHJIH:

— IAJIHIPUYHI TOPU3OHTAIBHI;

— IWJIIHAPUYHI BEPTUKAIBHI;

— cepuuHi (KyIbOBi).

HumiaApUYHI Ta3roJapaepyu MarTh reoMeTpuuHuii 00 em Big 50 mo
270m° 1, OCKITBKM CTAHJIAPTHHI BHYTPIMIHIN d1aMeTp iX J0piBHIOE 3,2 M
npu TOBUIMHI CTiHKM 110 30 MM, pO3pI3HAIOTHCS JIUIIE JOBXKUHOIO
MAJTIHAPUYHOI YaCTUHHM — OOe4alKu, 10 sIKOi 3 000X CTOpIH MpHBapeHi
HamiBcpepuyni gHumA. JJIS KOHTPOIIO 3a THUCKOM rasy B Tasrojbepl
BUKOPUCTOBYIOTHCSI MAHOMETPH, a 3amoODKHI KJalaHu CTBOPIOIOTh
Oe3rmedHi YMOBH B pa3i MiABMINECHHS THCKY BHIIE 3a qonyctumuii [20, 21].

['azronapaepn  BCTAHOBIIOTh Ha  (QYHIAMEHT TOPU3OHTAIBLHO
(puc. 4.19)a60 BepTukansHo (puc. 4.20),po3paxoByroTh Ha THCK Big 0,25
no 2 MlIla 1 MOXyTh BUKOPUCTOBYBATH JJIsI 30€piraHHs 3piKEHUX rasiB,
JIETKO3aWMHCTUX PIIMH 1 TaKWX, 10 BUMAPOBYIOTHCS, @ TAKOK KHUCJIOT ITi]1
THUCKOM.

7,60

Y. =RT<la | T i

i e 156—

2=y 46,60 ==y

1 —BepTUKATBLHUN TUTIHAPUYHUN, 2 —TOPU3OHTATHPHUN HITTHAPUIHUH;
3 —KyJIbOBHUH 3 M'ATH MOSCIB; 4 —KyJIbOBUN (PyTOOTBLHOTO PO3KPOIO

KynboBi pe3epByapu (puc. 4.21)e Oinbin pamioHaJIbHUMH €EMHOCTSMU
7u1st 30epira”Hst piIvH 1 Ta3iB MiJl TUCKOM, OCKIJIbKU TeoMeTpudHa dopma
KyJil HaWOlJbIlle BIAMOBIAAE CIPUMHSATTIO BHYTPIIIHHOTO HAJIHUIITKOBOTO
TucKy. Ilpu cmopymxkeHHI pe3epByapiB KyiaboBOi (OpMH TOBIIMHA iX
CTIHKM 3HAYHO MEHIIEC TOBIIMHHU IWJIIHIPUYHOTO pe3epByapa TOTO K
niametpa. [lpu Takiit dopmi pesepByapa J0OCATAETHCS HaMMEHINA ILIONIA
MOBEPXHI 000JIOHKH, KPIM TOTO, KyJIbOB1 pe3epByapu MOTPEOYIOTh MEHIIIO1
IO JIsI 1X PO3MIILIEHHS, CKOPOUYEHHSI KOMYHIKaIli# 1 00aiHaHHS.
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KynboBi pe3epByapu 3a€xHO Biji 00’ eMy MpU3HAYEHI:

— o6'emom 6001 2000m° — s 30epiraHHs JIETKO3aUMHUCTUX PIAUH
(JI3P), s3pimxenux rasiB (3BI, CIII'), crucimx rasiB 1 arpecHBHHX
npoAyKTiB (KUCIOT) mpu HagMmipHoMy THCKY Bix 0,25 mo 1,8 MIla mpu
KJIIIMATUYHOMY 1 130TEPMIYHOMY TEMIIEPATYPHOMY PEKHUMI;
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4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

— 00'emoM B1g 25 o 2000Mm° i Ginbiie — 7U1st 30epiraHHs 3p1HKEHUX
rasiB mpu HaaMipHOMY THCKY 10 16 MIla 1 Temmeparypi HaBKOJUIIIHHOTO
MOBITPSL y MEXaxX HOPMH JIJIsl €BPOTNIEHCHKOT YaCTHHH,

— 00'emom Bi1x 50 no 600 M — JUIs BUPOOHMIITBA ITPUCTUX BHUH TpHU
HagMipHomy Tucky o 0,6 MIla 1 temneparypi + 60 — 65°C Bcepenuni
pesepByapa.

VYci KynpoBI pe3epByapu MalOTh CHUIbHE KOHCTPYKTHMBHE PIIICHHS
(puc. 4.22). kynpoBa O0O0OJOHKA, SKa CIHPAEThCS HA BEPTHKAJIbHI
TpyOYacTi CTiHKH; maxTHI ad0 KiJbIIEBl 30BHIMIHI CXOAW I IiJAHOMY;
30BHIIIHI MalJaHYUKNA 0OCTyTOBYBaHHS, BHYTPIIIHI OTJISIOB] CTalliOHapH1
cxoxu (TinbKy B pesepByapax 06'emom 6001 2000m°).

Puc. 4.22 KynboBuii pe3epByap y po3pisi

Cdepuuni pesepByapu [22,23] OubIl CKIagHI Y BUTOTOBJICHHI, HIXK
[UAJIHAPUYHI, IPA [IBOMY TPYJIOMICTKICTh X BUTOTOBJICHHS] BU3HAYAETHCS
Iepil 3a BCE IMPUMHATOI CXEMOIO PO3Kpor cdepu, TOOTO MapajeabHO-
MEPU/IIOHATFHOO,  €KBATOPIATbHO-MEPUIIOHATIBHOIO, MEPUIOHATIBHOIO 200
«pyTooapHOIO» (puc. 4.23).

[Ipy  BUrOTOBJIEHHI  TEMIOCTOK  TapsiuuM  ab0  XOJOJHUM
ITAMITYBaHHSIM HalO1IbII OITUPEHUMHU € MapalieIbHO-MEPUAIOHATBHUM 1
MEpHUIIOHATBHO-EKBATOpIadbHUM  po3kpiil. OOOJOHKH pe3epByapiB 3
TaKUM PO3KPOEM CKJIAJIAIOTHCSl 3 JIEKUIBKOX TMapajelbHUX TMOSCIB, MpHU
IIbOMY TICJIFOCTKH B KOXXHOMY TOsICI MaroTh OJHAKOBY ¢opmy, a ix
B3a€EMO3aMIHHICTh MOXKJIMBA TUIBKHA B MEXax OJHOTO Tosica. Taky cxemy
p03Kp3910 3aCTOCOBYIOTh B OCHOBHOMY [IJIsi pe3epByapiB 00'€eMOM MOHaA
600Mm".
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a) —t 0

)
)
[/

I

Puc. 4.23.Po3kpiii 000JI0HKH CPEPUIHUX PE3EPBYyapiB:
a) mapaJielIbHO-MEPHIiIOHAIbHUI; 0) MEpUAIOHAIBLHO-
CKBATOPiaJbHMK; B) MEpUIIOHAIBHUI; T) QyTOOIBHUN

N

=

A=)

Axmo o00o0JioHKa pe3epByapa CKIAAAEThCS BCHOTO 3 JIBOX TOSICIB,
PO3IIJICHUX CTHUKOM TIO €KBaTOpy, TO CXEMa PO3KPOI HA3UBAETHCS
€KBaTOPlaJbHO-MEPHITIOHAIBHOIO 1 1i 3aCTOCOBYIOTH [JIsi pe3epByapiB
oG'eMoM 10 600 M° TpH BHIOTOBNCHHI IMENIOCTOK IITAMITYBAHHSIM.
Po3Mipu menocTok BUOMParOTh TakK, 100 iX MOXKHA OYJIO MEPEBO3UTH Bi/I
3aBOJy IO 3aTI3HMIN B CICMiaJbHUX KOHTEHHEpPaxX 3 METOI 30epeKECHHS
bopmu.

Crnouarky MeNIOCTKU 3'€IHYIOThCS Ha TMPUXBATKaX 1 YTBOPIOIOTh
chepy, micias iX 3BaplOIOTh aBTOMaTaMH 3a JIOTIOMOTOI0 CIEHiaIbHUX
obeprauiB, 5Kl JO3BOJISIIOTH BUKOHYBAaTH 3BapHi IIBU B HUWKHHOMY
nonoxxkeHHl. IlemtocTku 11 chepuyHUX pe3epBYyapiB  BUTOTOBISIOTH
coco0aMM Tapsiuoro IITamMImyBaHHsS a0o XoJoaHoro TrHYTTS. I[lpu
XOJIOJJTHOMY  BaJIbI[FOBaHHI  IIOCKIM, BHUpi3aHIM 3a  I1a0JOHOM,
BEPETCHOMOMI0HIM 3aroTOBIll TOBIIMHOK 10 36 MM, HAJIalOTh IBOSIKY
KpUBU3HY Ha OaraToBajKoOBHX a00 KyJnbOBUX Baibliax. [Ipu 1upomy
3a0€3Meuy€eThCsl MEPUIIOHAIBHUN OJHOMOSICHUM PO3KpiH, SIKUM 103BOJISIE
YHUKHYTH TMapajelbHUX 3BapHUX [IBIB HAa MOHTaXl, a TMEeIICTKU
BCTAaHOBJIIOIOTH BiJ Kymojia 10 JHUINA, IO HAWOUTBI 3PYydYHO IS
3aCTOCYBaHHS aBTOMATHYHOTO 3BaproBaHHsA. [[10 cxemy po3kporo mouanu
IITUPOKO 3aCTOCOBYBATH i pesepByapiB ob0'emom 6001 2000 M° micns
pO3pOOKH METOAY BUTOTOBJIICHHS CHEPUYHHUX MEIIOCTOK 3a JOTOMOTOI0
XOJIOAHOTO BaJIbIFOBAHHS.
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[Ipyu BUTOTOBIEHHI €MHOCTeH mgiameTpoM 10 13 M  poOasATh
«pyTOONBHUN» PO3KpIM, IO paHIIMIe 3aCTOCOBYBABCS IS KJICTTAHUX
KYyJIbOBUX Tra3roJibjiepiB. [Ipu 1iii cxemMi BCl METIOCTKH MalOTh OJTHAKOBY
KOH(}ITypaIlio, 1o CHpoIrye iX BUTOTOBICHHS, MPOTE BEJHUKa 1X KUTBKICTh
1 0COOJIMBOCTI PO3TalIyBaHHS 301IBIIYIOTh TPYIOMICTKICTh MOHTaKHUX
pOOIT 1 0OOMEXKYIOTh 3aCTOCYBAaHHSI aBTOMAaTHYHOI'O 3BAPIOBAHHS.

3a KOpJIOHOM TIONMIMPEHI W 1HIII CXeMH po3kpor. ExBaropianbHo-
MEpUIIOHAIBHUNA BHJ PO3KPOI0 3aCTOCOBYETHCS TIPU  CIOPYKCHHI
chepuuHux peszepByapiB Benukoro jgiamerpa. Y CIIA mumpoke
MIOIITUPEHHSI OTPUMaB PO3KPi 0OOJOHKH MEPHI10HATBHO-TIOSICHUN, TIPU
IIbOMY KIUJIBKICTh TOSICIB OyBa€ pI3HOI, HANpPHUKIAA, IS pe3epByapiB
mictkictio 600 M° — 3, 3750M° — 5, 20000m° — 7 mosicie. Y ®panuii
MOITMpPEHa 3MilllaHA CXeMa PO3KPOI, TPH SKIA CepedHid Mosc Mae
MEpUIIOHAIBHUN PO3KPIM, a BEPXHs 1 HIKHSA YaCTUHU KyJl — PO3KpIN 3a
TUTIOM «PyTOOJILHOTO M'sTya».

J10 po3KpOo10 0OOJIOHKHU CTaBJIATHCS TaKl BUMOTH: 3arOTOBKA MOBUHHA
3MIMCHIOBATHCS 3 JINCTA OJIHIE] IMIUPUHM Ta OJHIET JOBXKUHU, MICTHUTH
HalMEHINy KIUIbKICTh €JIEMEHTIB, HaWMEHIIE YHCJIO THIIB €JICMEHTIB
JBOSIKOT KPHWBU3HU, MIHIMYM BIIXOJIB TMPU PO3KPOI €JIEeMEHTa, MaTu
MIHIMaJIbHY MPOTSDKHICTh 3BapHUX 3'€IHAHb, a PO3TAIlyBaHHS 3BapHUX
3'elHaHb Ha OOOJOHIII Ma€ BIAMOBIJATH 3PYYHOCTI 3BapIOBAIIbHO-
MOHTaKHHUX POOIT.

Ha MoHTa)xHOMY MalJaHUYMKy TMETIOCTKA 30HparoTh y Ky 1
3BapIOIOTh MK CO000, MpH IIbOMY (hopMa 1 YMCIIO MEIOCTOK B 00OIOHIII
3QJICKHUTH BIJ CXEMH PO3KPOIO 1 BUOPAHOTO PO3MIPY METIOCTKU. Big mux
Ke TTapaMeTpiB 37€O1IBIITOTO 3aIeKaTh €KOHOMHE BUTPAYaHHSI METATy MpU
BUTOTOBJICHHI TMEJIIOCTOK 1 TPYAOMICTKICTh POOIT 13 30ipKU 1 3BaprOBaHHS
pe3epByapa. YMM MEHIIE PO3MIp MENIOCTKH, TUM MEHIIE BIIXOAHM CTal
Mpyu iX BUIOTOBJICHHI, a OTXe, 1 3arajbHa BapTICTh CTali, fKa
BUKOPUCTOBYETHCS JIJIsl pe3epByapa. AJjie B IbOMY BUMAAKY 301IbIITY€ETHCS
YUCJIO TICIFOCTOK B 00OJIOHIII, 3pOCTA€ TPYIAOMICTKICTh X BUTOTOBJICHHS,
30UIBIIYETHCS MPOTSKHICTh 3BapHUX IIBIB, YCKIIAJHIOETHCS CKJIAJIaHHS
000JIOHKH. Big cxemMu po3Kpor  3ajekarh TaKOX  MOXKJIIUBICTh
3aCTOCYBAaHHSI aBTOMATHUYHOIO 3BAPIOBAHHS Ta 00CAT HOTO 3aCTOCYBAHHS.

[Ipu BuOOpI HANOLIBII E€KOHOMIYHOTO PO3KPOK  HEOOXITHO
3MEHIIUTH TPOTIAKHICTh 3BAPHUX IIIBIB, YUCIO MOHTAXKHUX EJIEMEHTIB,
BTpAaTH MeTaldy Ha Bigxoaw. ParioHambHe BHUPIIIEHHS I[UX 3aBJaHb
3a0e3reuye ONTUMAIIbHY CXEMY PO3KpOIO, & OTXKE, 1 MiHIMaJbHI BUTpaTH
Ha BUTOTOBJICHHS MOHTaXYy pe3epByapa [24, 25] .
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Cdepuuni pesepByapud CHUPAIOThCS Ha KUIBIEBY OMOpy abo Ha
CHUCTEMY CTOSIKIB 3 TpyO a00 BOTaBpiB, IPUUOMY OIOPA HA CTOSIKA O1JIBII
JOIlIIbHA, Tak SK 3a0e3nedye OuIbllly CBOOOAY TeMIIEpaTypHUX
nedopmariiid. CTOSAKM TPUBAPIOIOTH A0 00OJOHKH 1 3'€IHYIOTh MK CO00I0
3B'A3KaMHu, 10 3a0e3MeuyloTh I1X MPOCTOPOBY KOPCTKICTh. YwHcCIo
MEIOCTOK B €KBATOpIAIbHOMY Tiepepidi Mae OYTH KpaTHUM YHUCITY
OMOPHUX CTOSIKIB, 1X IIMPUHA YB'S3YETHCA 3 PO3MIpaMU CTaHJAPTHUX
JIUCTIB, a IOBXKMHA — 3 TIEPUMETPOM OOOJIOHKH 3 ypaxyBaHHIM IPHUITYCKiB
Ha 00pOOKYy.

Kynb0Bi 000JI0HKM BUTOTOBJISIFOTHCSI TAKUMH METOJIaMMU

— XOJIOJHOTO BaJbIIOBaHHS — I pe3epByapiB 06'emom 6001 2000
M 3 TOBLIMHOK 06O0JOHKH 16 — 30mM;

— Taps4oro MTaMITyBaHHS — JIJis pe3epByapiB 00'emom Bia 2510 2000
M i GibIIe 3 TOBIIMHOIO 000J0HKA 10 120MMm;

— PYJIOHYBaHHSI 3 IJIOCKHUX METIOCTOK — /ISl pe3epByapiB 00'eMOM Bij
25 no 600M° 3 TOBILIMHOIO 000JIOHKA 4 — 6MM.

JIJisi BUTOTOBJICHHSI KYJIbOBHUX OOOJIOHOK 3aCTOCOBYIOTHCS MapKH
CTajied 3 XOpOIIOK 3BapIOBAaHICTIO 1 BHCOKMMHU INIACTUYHUMU
BJIACTUBOCTSAMH. Y OUIBIIOCTI BHMNAIKIB JJII BUTOTOBJEHHS KYJIbOBUX
00O0JIOHOK 3acTOCOBY€EThCs craih Mapku 092C [25], mia okpemux
MPOAYKTIB 30€epiraHHs, SIKi BUKJIMKAIOTHh CIPKOBOJHEBE PO3TPICKYBAHHS
MeTalTy, 3aCTOCOBY€eThCs cTab Mapku 200U [26] (Tinbku s paioHiB 3
a0COJIIOTHO MIHIMAQJIBHOIO TEMIIEPATypPOI0 HABKOJMIIHBOTO TOBITPS 10
-40° C). Jlng arpecMBHHX CEpEIOBUIN BHKOPHUCTOBYETHCS HEpKaBitoua
cranb 12X18H10T [27] abo nBomapoBa ctanb [28], 1e OCHOBHHUI MeTall —
ctanb Mapku 09'2C, TakuM YMHOM, BUTOTOBJISIIOTH IUIaKyBaJdbHY KYJIIO 3
HepxkaBitouoi ctam mapku 10X17H13M3T.

[lepen BiAmpaBICHHSM JO MICISI MOHTaXy IPOBOJIUTHCS MPOOHE
CKJIaJJaHHS pe3epByapa Ha CTPyOLMHAX 3 IPUTOHKOI 1 MapKyBaHHSIM
gacTuH (puc. 4.24).

['asroapaepu mocTidHOrO 00csary (UWIHApHYHI W cepHuHi)
BUKOPUCTOBYIOThCS I 30€pIraHHsl CTUCIUX Ta3iB, JJid BUPIBHIOBAHHS
HEPIBHOMIPHOCTI iX 4aCOBOT0O Ta JOOOBOTO CIOKUBAHHS, MPOTE BITHOCHO
HEBEJIMKa MICTKICTh pe3epByapiB 1 iX BHCOKa BapTiCTh 0OMEKYIOTh chepy
iX 3acToCyBaHHS /IS CTHUCHEHHMX Tra3iB, OJHOYACHO BOHU aKTHBHO
BUKOPHUCTOBYIOTHCS JIJIs 30€pIraHHs 3p1JKEHUX ra3iB.
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Puc. 4.24 KouTpoibHe 30MpaHHs KYJILOBOI'O pe3epByapa
4.4.4 KoMno3uTHI Ta M'IKi ra3roJjibjaepu

OcTaHHIM yacoM HaOyJiM IIMPOKOTO 3aCTOCYBaHHS Ta3roJibAepu 13
CUHTCTHYHUX TKAaHWUH 1 HETKAaHWX MaTepiaiiB, y SKHUX IOKPUTTI €
0araTonapoBO KOHCTPYKIIE 13 CAHTETUYHUX TKaHUH, 110 CIPUHMAaIOTh
HABaHTAXKCHHS, 1 CHHTCTHYHHUX  MeMOpaH, 5Kl  3a0e3MeuyloTh
repMeTudHICTh. OOCAT TaKUX Ta3TroJbIEPIB 10 3000M3, tuck — 1o S50«klla,
Ipyu I[bOMY HaNOIIBIIOrO MONIMPEHHSI TaKl KOHCTPYKIi OTpUMaiud B
CKJIaJll YCTAaHOBOK 3 CTpUMaHHs 010rasy.

3a KOHCTPYKIIIEIO M'SIKI Ta3rojibJIepd YMOBHO MOKHA PO3JAUIATH HA
JIB1 TPYIIH.

— ABOKaMEpHI 3 TOCTIMHUM THCKOM Ta3y;

— OJTHOKaMEPHI1 3 IEPEMIHHUM THUCKOM Ta3zy.

Jns 3a0e3medeHHs CHOXKMBaya Ta30M M1 MOCTIMHHM 3aJaHUM
THCKOM M'SIKI Ta3rojibJACpPH CKJIAJalOThCs 3 JBOX Kamep, PO3ILICHHX
TOHKOIO MeMOpaHowo. B onHy kamepy MOAa€eTbCs METaH, y JPYTy 3a
JIOTIOMOTOI0 HAarHITAJIHLHOTO BEHTWISTOpAa — NOBITPsA. HarHiTaHHs mOBITps
B BEPXHIO YaCTHHY JO3BOJISIE, 3 OJHOTO OOKy, miaTpuMyBatu ¢Gopmy 1
rabapuTHI pO3MIpPH Ta3rojibjepa, MO JYyXKE BaXJIWBO B 3UMOBHM IEpiof
IpU CHIromajax, 3 1HIIOro — 3a0e3nedye Ha BUXOAl 3 Ta3rojbjepa
CTaOlIbHHI THUCK Ta3y HE3aJEKHO BiJl IHTEHCUBHOCTI HOTO HAXOKCHHS.

B ycranoBkax 3 oTpumaHHsA 0iorady OJHMM 3 HaWBaKJIMBIIIAX
CJIICMCHTIB € aepOTCHK (METAaHTEHK), y SIKOMY BiIOYBa€ThCs (hepMeHTAITis
OpraHIYHO1 Macu 3 BHJUICHHSIM MeTaHy. Y 3B'A3KYy 3 IIUM ICHYIOTh Bl
HaWOUIBII MOMMPEHI KOHCTPYKIIIi ra3royibaepiB.

— arperaroBaHa 3 MeTaHTeHKOM (puc. 4.25);
— OKpeMo po3sTaioBaHa (puc. 4.26).
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VY mepmriii KOHCTPYKIli METAHTEHK BUTOTOBJISETHCA 3 TOPPOBAHOTO
MeTaly, MOHOJITHOTO ab0 301pHOTO 3a/11300€TOHY 1 BUKOHYE POJIh JHHUIIA
1, YaCTKOBO, CTIHOK ra3roJibjepa. Buiiie piBHS HOro 3aroBHEHHs 010Macor0
3 TpociB abo Oanok (HOpPMyeThCS TTOBEPXHS IS MEPBUHHOTO YKJIAJaHHS
MeMOpaH, a IO MNEepUMETPy METAaHTEHKA MPOXOJUTh TepMETU3AIINHUN
moB. MeTaH HaKOMUUYY€ETHCS B MPOCTOPI MIK 010Macor0 1 BHYTPIIIHbOIO
XIMIYHO CTIMKOI MeMOpaHOIO, a MK HEK 1 30BHINIHBOK MEMOpPaHOIO
HarHITa€THCA MOBITPA JJIs 30epekeHHs] (OpMHU KyIoja 1 po3paxyHKOBOTO
THUCKY Ta3y.

BMCOTOMip JUISI BU3BHAYCHHS
00’emy rasy

BryTpiuus Bomaposa
MamOpaHa (XimMidHO cTilika) 3oBHiIIHS ABOIIAPOBA MeMOpaHa

(criiika 10 Y@ BUIPOMIHIOBAHHS)

Kommipecop Juts miarpumanss

THCKY 30BHIlIHBOT MeMOpaHu Kiamau rpanu4HOro

THCKY

Puc. 4.25.]IBokamMepHuii arperaToBaHuil ra3rojibiaep NOCTIMHOTO
THUCKY 3 METaHTEHKOM

Puc. 4.26./IBokamepHui OKpeMuii
rasroJjibJiep — €Tanu HallOBHEHHS
MeTtaHoM: 1 —pe3epByap s
dbepMenTartii; 2 —30BHIIIHI MeMOpaHa,
3 —BHYTpIIIHSI MeMOpaHa,

4 —orias0Be BIKHO, 5 —BUJaJICHHS
KOHJIEHCATy; 6 —IMyJIbT aBTOMAaTUYHOTO
KepyBaHHsI; / —HIXHSI MeMOpaHa; 8 —
BY30J1 3HEBOJIHEHHS; 9 —BYy3011
necynbdapartii: 10 —kommpecop

Y pa3i, koau OlopeakTOp BHKOHAHMH OKpPEMO, Ta3rojbjep
BCTAaHOBJIIOETHCA OKPEMO Ha (PyHJAAMEHT1 y BUTJISAI O€TOHHOI MUTH. ['a3
MOJAETHCSI 10 HbOTO 4Yepe3 CUCTeMYy (IIbTPIB, a MOr0 TUCK YyCEepeauHi
ras3rojbJepa BUBHAYAETHCS IHTCHCUBHICTIO HAJIXO/KEHHS Ta OOMEXKY€EThCS
3aJaHUMH XapaKTePUCTUKAMH 3alI001KHUX KJIalaHIB.
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OpHoKaMepHI Ta3rojibiepd HE MalTh MOTPeOW B ¢GyHAAMEHTax 1
MOXYTh BUKOPHCTOBYBATHCS SIK B CKJajal 010ra30BHX YCTaHOBOK, TakK 1 B
mapi 3 ra3oreHeparopaMy IHIIUX THUIB MPU BUPOOHMIITBI KHUCHIO a00
oJiep>KaHHI BOJIHIO B MOJI0BUX yMoBax (puc. 4.27) .

Puc. 4.27. HamoBHeHHS M SKUX Ta3TrOJbJIEPIB BOJAHEM Bij
rasoreHeparopa

4.4.5. KonTeiiHepu, MO1Y.JIi Ta 0aJIOHU VIS KOMIIPHUMOBAHOT 0
(cTHCHEHOTO0) Ta3y

Jl1s1 30epiranHs KOMIIPUMOBAHOT'O MPUPOJITHOTO Ta3y 3aCTOCOBYIOThCS
pi3H1 32 KOHCTPYKIII€0 OaloHH, Ha 0a31 AKUX CTBOPIOIOTHCS aKyMYJIATOPH
TUCKY, KOHTEHHEpH, MOJyJII Ta Ta30BO3M [JIsl 3alPaBKU aBTOTPAHCIIOPTY
METaHOM. ICHYIOTh TakoX OajJoHW [JId 1HIIMX TEXHIYHUX TrasiB, IO
3aCTOCOBYIOTBCS B IPOMHUCIOBOCTI Ta MEIWIIMHI, 1 KOHTEHHEpU s iX
TPaHCIIOPTYBaHHS.

OCKUTbKYA CTUCHEHHMI MPUPOJTHHUN Ta3 aKTHBHO BUKOPUCTOBYETHCS 5K
MOTOpHE MaJUBO, HAWOLIBITY TPyMHy CKJIAIar0Th OallOHM, MPU3HAYCHI IS
YCTAHOBKHM Ha aBTOMOOUIBHOMY TpaHCHOpTi. s Takux OanoHIB OJHIEIO 3
KJIFOYOBHX XapaKTEPUCTHK € Bara, 4yepe3 T€ IO BOHMU Pa30M 3 Ta30BOIO
amapaTyporo 3HWKYIOTh BaHTAKOM1THOMHICTh MAIlTMHHU.

[[ibHICT NPUPOJHOTO METAHy Ha KUIbKa MOPSAKIB HUXKYE
IIIJILHOCTI OCH3UHY, TOMY 30epiratv i TpaHCIOPTYBAaTH HOTO JIOBOJUTHCS
B ctuciomy g0 200 — 2506ap (20 — 25MIla) crani, a 1e BUMarae
BUKOPHUCTAaHHS  CIEIIaJIbHUX  OaJloHiB  —  JITKUX 1  MIIHUX
(cymiTbHOMETAJIEBUX, METAIOIUIACTHKOBUX 200 KOMITO3UTHHX).

Haii011p111050 1 TOJIOBHOIO CKJIAJOBOIO Ta30BOr0 OOJAIHAHHS IS
METaHy € Ta30Bi OaJOHH, SKi MOAUIIIOTECS HA 4 i (puc. 4 28).
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Tun |

basionu BiMBarOThCS B cHeliaibHUX dopmax,
HE MalOTh 3BapIOBAJbHUX IIBIB, IO HAJIA€ M
OBy MIMHICTh 1 UIJIBHICTE. Y MpoIeci
BUTOTOBJIEHHA  BCl  OaJloHM  MOIQIAIOThCA
MOCTIHHOMY KOHTPOJIIO, KpIM TOrO, KOXEH
OaJIOH MPOXOAUTH YIBTPA3BYKOBY IMEPEBIPKY HA
npeIMeT NpPUXOBaHMX JePEeKTiB, a TaKOX
nepeBipAOThCS HAIMIIKOBUM TUcKoM 30 MIla
(300kr/cm?)

Tun |l

MeraneBuii
Hecyuull ieiHep

Apmyroua
000JI0HKa

/
J

MeTtanomnacTukoBi OallOHM 3 TePMETUYHUM
JeHEepOM,  BUTOTOBJIEHMM 3  JIETOBaHOI
KOHCTPYKIIIHHOI CTaji MIIHICTIO 120xkrc/mm? i
B'SI3KICTIO 1OOKFC/MM2, OCHOBHA YaCTHHA SKOTO
MOKpHUTAa MIIHOIO apMYIOYOK  OOOJIOHKOIO.
3acTocoByBaHa CTajlb 30epirae CBOi MexXaHIYHI
XapaKTepUCTUKU MPU €KCIuTyaTalii OajoHIB B
YMOBaxX HHM3BKHUX TEMIIEPATyp HaBKOJIHMIIHBOTO
MOBITPS

Tun |l

| AnromiHieBHH
JIEeWHep

Apmyroua
000JI0HKA

Y MeTamioniaacTUKOBOMY OanoHI BIIMIHHOIO
pucoro Bim tumy |l € amroMiHi€BHI JeiHED,
IMOCWJICHUH  CIEeIlaJIbHUM  OOIUIETEHHSAM 3
KapOOBOJIOKHA,  PO3pUBHE  3yCHUIS  SIKOT
craHoBuTh He Menme 140 KFC/MMZ, HUTKa
OOTUTITaHHS MPOCOYYETHCS CIIOTYYHUM CKIIaJI0M
Ha OCHOBI €ITOKCHIHOI CMOJIH.

30BHINIHI Ta BHYTPIIIHI TOBEPXHI OajgoHa
HAJIHHO 3axWIEHl CHeliaJbHUM TOKPUTTSM,
CTIMKHUM JI0 KOPO3ii MPOTATOM PO3PaXyHKOBOTO
TEepMIiHY eKCILTyaTalli 6ajoHa

Tun IV

I'epmerusyroua
HeMeTajeBa

000JI0HKa
E‘\ 3aknagHON

€JIEMEHT
CunoBa 000JIOHKA

3a TUMOM KOHCTPYKIIIi ra3oBi OaJlOHH CXOXI 3
turioM Ill, exuHOIO O0OCOONMBICTIO € TE, IO
MaTtepian JiedHepa TOJIMEPHUN 3 apMyIUOr0
000JI0HKOIO, BUTOTOBJIECHOIO 3 KOMIIO3UTHOI'O
MaTepiaixy abo BYTJICTICBOTO BOJIOKHA.
OCHOBHMM TIIJTIOCOM € Majla Bara OaJloHa
MOPIBHSHO 3 OaJlOHaMM IHIIMX THIIB, ajue I
OQJIOHU TIOKHM 3aJIUIIAIOTBCS JOCHUTH PiJIKUM
SBUIIIEM YHACIIJIOK BHCOKOI BapTOCTI Ta
HEBEJIMKO1 PI3HUIIl KOE(IIIEHTIB TOCKOHAIOCTI
(BimHOIIEHHS OOCATY IOCYIWHH JO BJIACHOI
MmacH) Ha Bigminay Bix |l Tumy.

Puc. 4. 28 Knacudikaiiist 6aIoHIB JjIs1 CTUCHYTOTO Ta3y
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Kpim craneBux cyniipbHOMETalIeBUX OaloHIB [-To Tumy, MOXYTb
BUKOPHCTOBYBATHUCS 0aloHH 3 TUTany (puc. 4.29).

= X -

Puc. 4.29.TutanoB1 6ajloHH B Oara’)xHUKY JISTKOBOTO aBTOMOO1JIA,
IIepeBEICHOTO Ha METaH

CyTTeBa xapakTepucTuka OajloHa — MOro MICTKICTh, MHPH ILOMY
HaOUIbIl TomyJisipHUMHU € OanoHu pgiamazony 40 — 90 mitpiB ams
JIETKOBUX 1 BaHT@XHUX aBTOMOOUTB abo Omuzpko 300 mitpiB — s
aBTOOYCIB.

Marepian kopycy 0e3nocepeiHb0 BIUIMBA€E HA Bary 1 IiHy OajgoHa —
BIJIHOIIICHHS Baru OajioHa 0 WOro MICTKOCTI (KOpHUCHUI 00'eM MO BOjI)
Ha3UBAIOTh 'KOE(QIIIEHTOM JOCKOHAJIOCTI" a00 "koedilieHTOM Tapu', Mpu
IIbOMY 4YUM Bakue OaJIoOH, TUM BHIIE KoedimieHT Tapu. Hampukianm, y
0anoniB MicTkicTiO S0 MTPiB KOSDIIIEHT TApU MOKE CTAHOBUTHU. JIJISI TUITY
| (3 ByrseneBoi crami) — Bix 1,2 1o 0,9 xr/n; tumy |l (3 nerosanoi crami i
kinbreBe oodmierends) — Big 0,9 mo 0,7 xr/n; tuny Il (3 anroMiHieBOTO
JeiHepa, komno3uiliiae obmierends) — Bix 0,5 mo 0,6 kr/im; tuny IV (3
KoMITO3uIiHMX Matepiams) — Bixg 0,5 no 0,4 kr/n. BogHouac umum Jerire
0aJioH, TUM BIH JIOPOXKYHUMN 1 y 3B'SI3KY 3 I[UM HAMOIIBIIOTO MOUIUPEHHS
HaOynu Oamonu | 1 IV TumiB, mpoTe 3acToCyBaHHS TUTAHOBUX OaJIOHIB
00OMEKEHO.

Ha ocHOB1 0a10HIB 03HAYEHUX THUITIB CTBOPIOIOTHCS

— CTaIllOHAPHI Ta30Bi aKyMyJIATOpH (pecuBepn);

— KOHTEHHEpH 1 MOTYJI;

— ra3oBO3H.

CrarionapHi Tra30oBi aKyMmyJsiTopu (peCUBEpPH) BUKOPHCTOBYIOTH Y
CKJIaJil aBTOMOOUIbHUX Ta30HAMOBHIOBAJIBHUX KOMIIPECOPHUX CTaHIIIN
(ATHKC) (puc. 4.30) nns 3abe3meueHHs IIBUIAKICHOI  3alpaBKU
TPAHCTIOPTHHUX 3ac001B. BOHM MOXYTh 3aCTOCOBYBATHCS TAKOX y BUTJISAII
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CTAIlIOHAPHHUX Ta3rOJIbACPIB y CHCTEMax aBTOHOMHOTO Ta30IOCTavyaHHS
TUIy «BipTyasbHa TpyOa» (puc. 4.31).

Puc. 4.30.I'a30Bi1 akymynsatopu Ha 6a31 500411TpoBUX cTaeBUX
CYIIJIBHOTATHYTHX Fa30BUX OAJ0HIB 3 JBOMA rOPJIOBHHAMH B CKJIaIl

AT'HKC

Cucmema aemonomnoco 2azonocmavanunus GALILEO na ocrnosi
mooynie MAT. CkiianaeTbecs 3 yHIBEPCATbHUX IIECTUTPAHHUX MOJYJIIB, IO
MICTSATh CTaJIeBl CYIIbHOTATHeHI Oamonu (puc. 4.32) Ta Taradi mus ix
MIEPEBE3CHHS 3 OPUTIHAIBHOK CHCTEMOIO PO3BAHTAXKEHHS Ta €cTakaj s
30epiranas moxyiniB (puc. 4.33). 3acTocyBaHHS YHi()IKOBAaHUX MOIYJIiB
JI03BOJISIE TOCUTHh THYYKO 3aJI0BOJIHIATH PI3HUX CIIOKHUBAYIB.

Puc. 4.31.CraiionapHi ra30aKyMyJsiTOPY B CKJIaJl CUCTEMU
aBTOHOMHOTO ra303a0€3I1eUeHHS CEJINIIA 3a CUCTEMOIO «BipTyasbHa
TpyOa»: 1 —craiioHapHui ra30aKyMyJsiTOp; 2 —HaMIBIPUYEI-Ta30BO3 y
npoiieci po3BantaxkeHHs; 3 —AI'HKC; 4 —razoBa Mepexa cenuiia,

5 —cnosxwuBaui (ra3oBi KOTeJI, KOJOHKA, IIJIUTa); 6 —ra3oBo3
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L3N

Puc. 4.33.Moayni MAT Ha aBTonpuueri

l'azo603u. CnyxaTh MJisi JOCTaBKM Ta3y CHOXKHUBayaM, SKI HE
MIJIKIIOYEHI J10 TpyOONmpoBiAHOT Mepexi, 1 MOXKYTh TpaThd poib
IIEPECYBHMX aBTOMOO1IbHUX Ta3o3anpaBHukiB (ITAI3) (puc. 4.34).

Puc. 4.34.T'a30B03 3 OajoHaMHW Ha OCHOBI TPyO MaricTpajabHOTO
ra3onpoBoay
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Kpim meTany, B 6aioHax MOXKYTh 30€piracThcs W 1HIIN TEXHIYHI Ta3H,
IIpY [IbOMY YacCTO SK KOHTEHHEpHU ISl iX 30epiraHHs 1 TpaHCIOPTYBAaHHS
3aCTOCOBYIOTHCSI MOHOOJI0KH (puc. 4.35).

Puc. 4.35.MoHOOI0K ¢ KHCHEBUMU OaJIOHAMU

["a30Buii MOHOOJIOK SBJIsIE€ COOOIO YKPIIIEHY MICTKICTh (IIOPIBHSHO 3
OKpeMHUM 0ajIoHOM), IO CKIagaeTbes 3 8 a0o 12 danoniB mictkicTio 40 i
50 mitpiB 3 pobounm trckoM 150 a6o 200 Kkr/em®. KonekTop razoBoro
MOHOOJIOKA Ma€ 3arajbHHUU BEHTWIb Ha BCl OAJIOHH, a [JI HATOBHEHHS 1
CIIOPOKHEHHs OaJIOHIB IepeadayeHi JBa TPUXOJOBUX BEHTWISA. banoHu
pO30UTI HA 2 TPYIIH, NIPU [IOMY KOXKHA TpyIia CTATHYTa OaHAaXaMH, a MIXK
O0ajloHaMU  BCTAHOBJIOIOTHCS  po3mnipku. KoHCTpykilisi  MoHOOJIOKA
703BOJISIE  TpamioBaTk  TelbpepoM, KpaHOM ab0  BHJICIKOBUM
HaBaHTa)KyBa4yeM BaHTAXOTMI1IHOMHICTIO 1,5 TOHHH.

["a30BUil MOHOOJIOK J03BOJIIE MEXaHI3YBaTH MPOIEC 3a0e3MeUeHHs
poboUYoro Miclsl TEXHIYHMMM Ta3amu, MiABUIILYE MOPOJYKTUBHICTh 3a
paxyHOK CKOPOYEHHS dYacy MIATOTOBYMX pOOIT, 3py4HUU TIpHU
TPaHCIIOPTYBaHHI Ta BAHTAXKHO-PO3BAHTAXKYBAIBHUX POOOTAX.

4.4.6.ABTOMOOI/ILHI TrAa30HATIOBHIOBAJIbHI KOMIIPECOPHI CTAHIIII
(ATHKC)

3poCTaHHs IiH Ha P1JIKE MOTOPHE IMaJIMBO, MOCUJICHHS €KOJIOTTYHUX
BUMOTI' JI0 TOKCMYHOCTI BHMXJIOITHUX Ta3iB, a B Pl BUMAAKIB 1 ACHIIUT
HaQTOMPOAYKTIB, TPHUBEIM JO 3pPOCTaHHA MEpPEeXi aBTOMOOIILHHUX
razo3anpaBHUX CTaHIIIHN.
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B nganmii dac cTBOpeHa 1 PO3MIUPIOETHCS ITUPOKA Mepeka
aBTOMOOUIEHUX T'a30HANNOBHIOBAILHUX KommpecopHux ctanmiin (AI'HKC)
razy. Tun ATHKC 1 ii npoayKTHBHICTH 3ajie’KaTh BIJT YMOB 1 MiCIA
PO3MIIIIEHHS, Big 00CITy 1 CTaOUIBHOCTI MOTOKY MAIIMH Yy MiCIl
PO3MIIIIEHHS CTaHIlli, @ TAKOX BIJl MOJEJCH MaIlliH B aBTOTOCIIOIapCTBaX,
110 0OCITYTOBYIOThCH.

[Ipu posmileHHi, BU3HAYEHHI THUIY 1 MPOAYKTUBHOCTI CTaHINi
BOXKJIMBO 3a0e3MeUnWTH MiHIMaJIbHI BHUTpaTH SK 3a 4YacoOM Ha MpoOir
aBTOMOOWIIS JI0 MICIISl 3alpaBKU 1 MPOCTIA MOro B OYIKyBaHHI 3alpaBKH,
TaK 1 Ha MIABEICHHS M0 CTaHIi J>XKHBJISYOTO Ta30MpoOBOAY Ta I1HIIHUX
30BHIIIHIX 1H)KEHEPHUX MEPEK 1 KOMYHIKAIIIi.

Buxonsuu 3 HeoOX1IHOI IPOIYKTUBHOCTI, MICISl pO3TalllyBaHHS,
CIOCO0OIB JIOCTAaBKM Ta3y 1 3apsiIKU aBTOMOOLTIB, PO3PI3HSIOTH KIJIbKa
tunis 3anpaBok (AIHKC):

— 3arajbHOTO KOPHCTYBaHHS, SIka OTPUMYE Ta3 MO TPyOONpPOBOIY i
3M1MCHIOE 3aMpaBKy aBTO Ye€pe3 Ta30BUN aKyMYJISTOP Ha IJIaTHIM OCHOBI;

— rapaxkia, sKa OTPUMYE€ Tra3 1Mo TpyOoompoBoay 1 3A1HCHIOE 3aMpaBKy
aBTOTPAHCIIOPTY dYepe3 Ta30BHH aKyMyJsATOp, IO HAJICKHUTh OJHOMY
M1IMPUEMCTBY;

— KOHTeHHepHi (OJIOKOBI, MOIYJBHi), SIKI OTPUMYIOTH Tra3 IIO
TpyOONpPOBOAY 1 3AIMCHIOIOTH 3alIPaBKy aBTO Yepe3 ra30BUIl aKyMYJISATOP;

— rapakHa Jid MOBLIbHOI 3ampaBKu (HIYHA), IO OTPUMYE Ta3 IO
TpyOONpPOBOY 1 3MIMCHIOE 3allpaBKy aBTO YEpe3 PO3TATYKEHY MEpPeKy
ra3oMpoBO/IIB MIPOTITOM TPUBAJIOTO MEPIOAY Yacy,

— MiHI (IoMaIIHs) 3AIMCHIOE 3alpaBKy OJMHOYHHUX aBTOMOOLTIB Bij
MepeKi HU3bKOTO THCKY;

— JIOUIpHS, sIKa HE Ma€ IMIAKIIYEHHS 10 Ta30IPOBOY, a OTPUMYE Ta3
110 CUCTEMI Ta30M0CTaYaHHs TUITY «BipTyaibHa TPyOa»;

— MOO1JIBHI.

Haitbinbimoro nomupends HaOynau cramionapHi AI'HKC 3aransHoro
kopucTyBaHHs (puc. 4.36), ski OTPUMYIOTh ra3 II0 Ta30lpPOBOIY i
00CJIyroByIOTh  CIIOKMBa4iB Ha IUIaTHIA OCHOBlL. BoHu MaroTh
NpOAYKTUBHICTL S — 950 THC. M3/H06y, AKa BHU3HAYAETHCS KUIBKICTIO
KOMITPECOPIB 1 EMHICTIO Ta30aKyMYJISITOPiB, 1 MOXKE BapitOBaTHUCS B JOCUTh
IIUPOKUX MEXKax.

Ha BiaMiHy Bif aBTO- 1 razo3alpaBHUX CTaHIlIM, 16 MOTOPHE IaJIMBO
Tineku peanizyetbess, AITHKC € 06'ektamu, Ha SAKUX MPUPOTHUM Ta3, IO
HaJIXOJIUTh I10 Ta30IIPOBOTY, I1IIAETHCS KOMILJIEKCHIN 00poOIIl.
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Puc. 4.36.Tunose mianyBanas AI'HKC 3 nogaueto razy no
TpyoonpoBoay: 1 —0JI0K BXITHUX KpaHiB; 2 —0J0K-00KC TEXHOJIOT1YHUH;
3 —0JIOK aKyMYJISITOPIB Ta3y; 4 - KOJOHKA a3 olpaBHaA; D —CHUCTEMaA
aBTOMATUYHOTO K€PyBaHHS; 6 —OJIOK MiJArOTOBKU ra3y; / —KOMIIPECOp;
8 —aBTOMaTH30BaHE MICIIE OTllepaTopa

Texnonoriuamii mporiec AI'HKC Bxirouae:

— OYHMILIEHHS B cemaparopli Ta (iIbTpax CHUPOBUHHOIO Ta3zy Bij
KpanenabHOl PIIMHY 1 MEXaHIYHHUX JIOMIIIOK;

— KOMEPIIHHUM 3aMip rasy;

— KommpuMyBaHHA 10 25 MIla 3 OXOJOMKEHHSAM TMICIs KOMHOTO
CTYTIEHS] CTUCHEHHS] KOMIIPECOPHUMH YCTaHOBKAaMU,

— OCYIIICHHS Ta3y BiJ BOJOTH B OJIOI OCYIIyBaHHS;

— 30epiraHHs B akymyistopax npu 25 Mlla 1 posnoxin yepes
raszo3arpaBHi KoJJOHKH mipu Tucky 20 MIla.

OCHOBHUM KOMIIOHEHTOM Ta30BOi CyMill, IO HAAXOJWTh Ha
AT'HKC, € wmeraH, cHoxuBadaMH SKOTO € TpPaHCIOPTHI 3aco0u,
po3paxoBaHi Ha poOOTy 3 IIUM BHUIAOM manuBa. [lpupomnuit ras, Imo
HAJXOIUTh 10 TPyOOIpoBoIy, HoBoAUThCA A0 THcKy 20 MIla (200 aTm),
MOTIM 3ampaBiII€ThCAd B 0ajJOHU aBTOMOOUIIB a00 3aKauyyeThCsl B ra3oBl
0ayloHM, po3paxoBaHl HAa TaKWM HAJIUIIKOBUM THCK 1 B TaKOMY BHIJISIL
MOCTABJISETHCS CIOKUBAYAM.

ABTOMOO1IbHI Ta30HANOBHIOBAJILHI KOMIIPECOPHI CTaHIIl IIBHUJIKOI
3alpaBKH  CKJAJAlOThCs 3 KOMOIHAIi KOMIpecopa 1 PECHUBEPIB,
MOMEePEIHO HAMOBHEHUX Ta3oM Mg TuckoMm 25 MIla, mis 3ampaBku
TPaHCIIOPTY. ICHye TpW KIIIOYOBI €JIEMEHTH TaKoi CHCTEMH. IIaHEelb
IPIOPUTETHOrO PO3MOJIIIY CTUCHEHOIrO Tra3y, pecuBepu (3a3Buyail 3-
piBHEBi. BHMCOKHH, CEpeIHii 1 HU3BKHH piBHI), a TaKOX EJICKTPOHHA
KOJIOHKA-JTUCTICHCED.
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[Tanens mpiopUTeTy NEPEPO3NOALISIE CTUCHEHUH a3 3 KOMIIpecopa B
pecuBep y Takiil MOCIIIOBHOCTI: CIIOYaTKy B PECHBEP BUCOKOIO PIBHS,
MOTIM — CEPE/IHHOTO 1 B KIHI[I B PECUBEPU HU3BKOTO PIBHSI.

EnexTtpoHHa KoJIOHKa-IuUCIeHCEp 3a0upae ra3 3 pPECUBEPIB Y
3BOPOTHOMY MOPAAKY (HU3bKHM, CEpeIHii, BUCOKHUU PiBHI) 1 B KiHII ras
3a0upaeThca  Oe3mocepe/lHbO 3  KOMIpecopa, SAKIO  CHOKUBAaHHS
nepeBuilye o0car pecuBepiB. Taka cucTema 30UIbLIYE MPOMYCKHY
3MaTHICTh 3alpaBKU 1 3a3BUYall PEKOMEHAYETHCS HJi TPOMAJCHKHUX
AT'HKC.

Jlo ocHoBHOTO OOmagHanHsd AI'HKC Takox MoOKHaA BIJHECTH Takl
CKJIAJIOBI:

— ra3zoakymyisaTopu (pecuBepu);

— IaHes I TPIOPUTETHOTO PO3MOJILTY CTUCHEHOTO ra3y;

— KOJIOHKH (JIs1 IIBHMIKOI Ta MOBLJILHOT 3aIIPaBKH);

— OJIOKM KEpYyBaHHS,

— ocylIyBaui,

— €JICKTPOHHUU JIOCTYTI;

— BIIJIAJICHUH JOCTYTI,

— JICTEKTOPHU BUTOKY Ta3y;

— IHAWKATOPH TOYKH POCH Ta3zy;

— KJIalaHu 1 KJIanaHHi OJIOKHU.

[Napaxxna AI'HKC, sika oTpuMye ra3 mo TpyOOmpoBoay 1 3AIHCHIOE
3aMpaBKy AaBTOMOOUTIB 4Yepe3 Ta30BUNM aKyMyJsaTop, OOCIYroBye, SK
MPaBWIO, OJIHE ABTOMIANPUEMCTBO. BUKOHYe Ti * omepailii i Mae Te K
oOnagHaHHs, 1O 1 monepeaHs. Biapi3HSIeTbCS MEHIIOK BUPOOHUYOIO
MOTY>KHICTIO 1  CIPOIICHOK  KOHCTPYKIIEI  aJAMIHICTPAaTUBHO-
rocroJapCchbKoro OJIOKYy 1 B psiii BUOAJKIB PO3/JaBaJbHUX KOJOHOK

(puc. 4.37).

Puc. 4.37.I'apaxxna ATHKC
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Konreitnepni a6o wmoaynsHi AI'HKC  oTpumyroTe ra3 1o
TpyOONpoBOAY 1 3IMCHIOIOTH 3allpaBKy aBTOMOOITIB dYepe3 Ta30BUU
aKyMyJIITOp Ta MOXYTh BUKOHYBatH (ynkiii sik AI'HKC 3arambHOTro
KOPUCTYBaHHsI, TaK 1 TrapaxHoi. Biapi3HAIOTECS KOHCTPYKTUBHUM
BUKOHAHHSIM — JIJI1 3HIDKCHHS BUTpAT Ha OyiBEIHbHO-MOHTa)KHI pOOOTH
oOslagHAHHS Ha 3aBOJAI-BUPOOHUKY CKIQJa€ThCsi B KOHTEMHepH abo
MOy, 3 SKUX Ha MICIIl Ha CIIPOIIECHUX (PyHIaMEHTaX 30MPa€EThCs CTAHIIISA

(puc. 4.38).

Puc. 4.38. Moaynsaa AT’'HKC

[TapameTpn  KOMOPUMYBaHHS  BHU3HAYAIOThCA  yMOBaMHU  TIpHU
BCMOKTYBaHHI Ta HEOOXIJJHUM THCKOM HarHiTaHHS, NPU I[bOMY aHaJi3
pOOOTH MEpPEX ra30MocTayaHHs Ta MariCTpajibHUX Ta30MPOBO/IIB MOKA3YE,
0 THUCK Ha BCMOKTyBaHHI kommBaeThcs Big 0,4 mo 0,5 MIla, a tuck
HarHITaHHS  TMOBHHEH  cTaHoBUTH 24,7 Mlla  (MakcHuManbHUN
HAJUIMIIKOBUM THCK B akKymyisaropax). OTke, CTYImiHb CTHCHCHHS
KOMITpecopa HEOOX1THO pEeryoBaThd B Mexax Big 5 mo 64 Mlla, mo B
ofHIM Moaudikalii MalmMHA HEMOXKJIUBO. [l 3a0e3meueHHs BChOTO
Jlarma3oHy THUCKY BCMOKTYBaHHS HEOOXITHO CTBOPIOBaTH  KiJbKa
Moudikaiii KOMIIpecopiB 3 HACTYITHUMH yMOBaMH BCMOKTyBaHHs: 0,4 —
0,6 MlIla; 1 — 1,2MIla; 2,5 — 3,5MI]a.

OCKUIBKM MIDK THCKOM Tra3y B >KHBWIbHOMY TpyOompoBoAl Ta
HEOOXITHUM JJIsI HANOBHEHHS OaJOHIB Ha aBTOMOOWUII ICHYE JOCHTH
CepHO3HUM Tepenaj, Ha 3alpaBKy HOro 0e3mocepeHbO BijJ KOMIpecopa
BUTpavajocs OM 3aHaaTo Oarato dacy (M0 JekiIbKoX rojauH). Jlms
MIPUCKOPEHHSI 3allpaBKW Ta3 CTHUCKAEThCA KOMIpPECOpaMu 0 THCKY
O1IpIIIOr0, HDK THUCK B aBTOMOOUIRHMX OajoHax, 1 30epiraerbcsi B
razoakymyisaropax (pecuBepax). Ilpw mpoMmy 3ampaBka aBTOMOOIIIB 3
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pecuBepa 3a JOMOMOIOK0 PEAYKTOpa J03BOJIIE CKOPOTUTH Yac 3ampaBKu
omniei mamuuu g0 10 — 15xBunuH. Benukuii mepemnaa THCKY 3MYIIYeE
BUKOPUCTOBYBAaTH CTYMIHYACTy CXEMYy 3 JIBOMa 1 OUIbIIE CTYNEHSAMHU
KOMIIPUMYBaHHSI Ta3y TpH 3alpaBlll aBTOMOOUIbBHMX OayioHiB. OTxe
BiamoBigHo 10 ckiaany AI'HKC BxomuTe nBa a®o Ouibine MOCTIAOBHO
BCTAHOBJICHUX KOMITPECOPIB 1 pECUBEPIB.

[Ipu 3acTocyBaHHI JBOCTYIICHEBOi 3ampaBKU  3a0€3MEYYyETHCS
sHmkeHHs eHeproputpaT Ha 10 — 20 %a TpuctyneneBoi —Ha 15 — 27 %.
[le MOSICHIOETHCS THUM, IO YACTHHA Ta3y CTUCKAETHCS JO0 OLIBIIT HU3BKOTO
THCKy, a TpU 3alOBHEHHI aBTOMOOUTRHUX OallOHIB 1€ Ta3 MEHIIe
HarpiBaetbcs. Cxema AI'HKC 3 aBocTymneHeBoro 3ampaBkoio 300paxkeHa
Ha puc. 4.39.

Puc. 4.39.Cxema AT’HKC: 1 —Butparomip;
2 — oineTp; 3 — cemapatop; 4 — rpyna
KOMIIpECOpIB; 5 — MDKCTYNEHEBI Ta KiHIIEBI
XOJIOMUIbHUKHA, 6 — aacopbep mns rasy, [ —
niJirpiBad ra3zy pereHeparii; 8 — akymyJsaTop
BUCOKOTO THUCKY;, 9 — aKyMyJsaTOp HHU3BKOTO
Tucky;, 10 —Tpuxomosuit kpaH; 11 —3amnpaBHui
IUTaHT

3akadyyBaHHS Tra3y 3AIMCHIOIOTh y JiBa akymyjsatopu 8 1 9 Bix
KoMIpecopa abo rpynu KommpecopiB 4. Y KOXKHOMY aKyMyJSITOpI
MIITPUMYIOTh CB1M THUCK, a OaJIOHU aBTOMOOUTIB 3alpaBiiAiOTh CIIOYATKY 3
aKyMyJISITOpa HU3bKOTO TUCKY, TOTIM —3 BUCOKOTO.

OcooOmuBocti tumoBux AI'HKC

Cmayionapna AI'HKC na 500 3anpasox na 006y KOMIUIEKTYETHCS
TEXHOJIOT1YHUM OOJIaTHAHHSM JIBOX BUJIIB: JJI1 BUPOOHUIITBA 1 30€piraHHs
ra30MOTOPHOIO MaJMBa, PO3MINIYETHCA B BUPOOHUYO-TEXHOJIOTIYHOMY
KOpITyCcl Ta 1032 HHM Ha MaWJIaHYMKYy, a TaKOX I po3Jadl Tasy,
BCTAHOBJIIOETHCS HA AaBTO3aIIPAaBHOMY MalJJaHUUKY .
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Texniuna xapaktepuctuka cramionapuoi AIHKC
OTpumye ra3 i3 ra3onpoBOy CEpeIHbOr0 TUCKY .

IIpoxyxTuBHicTs (3ampaBka 100M°), 3apaBOK/IO6Y ... .......cceeeeen.... 500
[ToTyXHICTH OTHOTO KOMIIPECOPA, KBT ..vvvviiiiiiiiiiiiiici e, 125
YHCIIO KOMIIPECOPIB +vvuevvruieeeirieereetneeeeenteeseesnneeeeennnns o 5 (Ipe3epBHuii)
Yuco razo3anpaBHUX KOJOHOK ............. PP <
OOcsr akymysaTOpiB ra3y (1Ba aKYMy.H}ITOpI/I) ........................... 18

YucenpHiCTh  IepcoHany  (TpH3MiHHA p060Ta) opu  Pi3HOMY
TEIUIONOCTaYaHHI:

205 N0 )3 (01172 (0] 2 20

11533 6§ oF: R 1100 T2 2 (0] | 2 15
TIITOIIIA TEPHTOPIT, T e e vttt ee e et aae e et e et aae e eeeeean e enns 0,67
KoedimieHT 3aBaHTAKEHHSI KOMITPECOPIB. + . vt vvnvnvue e ennnenennanenennns 0,5

TexHONOTIYHUIM IUKJI 3alpaBKU 3 YpaxXyBaHHSIM YCIiX omeparii i
3BUIBHEHHS OOKCY ISl BaHTa)XHOTO aBTOMOOWUIS ctaHoBuTh 10 — 12,a
jJerkoporo 6 — 8 xB. I OXOpOHM HABKOJMIITHBOTO CEpPEIOBUIINA
texHoJioriero AI'HKC nependaueHo 3HMKEHHS 10 MIHIMYMY BUKHJIIB Ta3y
4yepe3 CBIYKM po3citoBaHHs. [Ipu mopylieHHSX TEXHOJOTIYHOTO MPOIEeCy 1
B aBapiMHUX CHUTYaIliIX CHCTEMOI0 aBTOMATHKH 3a0€3Meuy€eThCs
BIIKJIIOUCHHSI KOMIIPECOPIB 1 MiABIAHOrO razomnpoBoay. OcHOBHe
TEXHOJIOTTYHE 00J1a/IHAaHHS BCTAHOBJIIOIOTh Y BUPOOHUYO-TEXHOJOTTYHOMY
KOPITYCl, y SKOMY PO3MIIIYIOTh KOMIIPECOPHE BIIJIUICHHS, BIIIUICHHS
OXOJIOJPKEHHS BOJAU 3 HACOCHUM OOJIaIHAHHSAM, TOBITPSIHY KOMIIPECOPHY,
BEHTWIALINHIO Kamepy, mutoBy, KTII, BiniuieHHsT 3amipHO-pETyII00Y01
apMaTypu, MEXaHIYHy MaliCTEpHIO Ta ONEPATOPCHKY.

Manoeabapumna eapasxcna AI'HKC cknanaeTbcs 3 aBTOMaTU30BaHO1
koMrpecopHoi crauuii (oguH i Ouabmie OnokiB 3 KC, po3MilleHUMH B
KOHTeHHepax a00 MOAYJAX) 1 pamMId 3 IOCTaMH 3alpaBKH aBTOMOOLIIB
(puc. 4.40). KomnpecopHi yCTaHOBKM MpAIlOIOTh B aBTOMATHYHOMY
PEXKUMI.

["a3, mo HagXOAWTH Yepe3 kpaH 1 3 MICBKOI Mepexki, OUHIIAETHCS Y
bimbTpax 2, MOTIM CTUCKAETHCS B KoMIpecopli 3 1 HaJIXOAUTh uepes
akymyJsTopu razy 4, kpaHu S 1 pammy 6 B 0OanoHH aBTOMOOiNIB. K
MpaBWIO, KOMIIPECOpaMHM 3aKadyylOTh Tra3 y OaJoHH aBTOMOOLIA
oesnocepennbo A0 TUcKy 20 MIla. Akymynstopu razy BUKOHYIOTh IPHU
IbOMY pOJIb TacuUTeJed Tyibcallli, TOMYy 1IX MOXHa J0JIaTKOBO
BUKOPUCTOBYBAaTH ISl 'MIBHUAKOI 3alpaBKHd OJHOTO-IBOX aBTOMOOLTIB
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npu BUHUKHEHHI ekcTpeHoi HeoOximHocTi. AI'HKC Ttakox 3abe3neueHa
3ano0KHUMHU KJlaraHaMmu 7 1 CBIYKOIo 8.

laa 1

Puc. 4.40.ITpunuunoBa TexHojorigHa cxema rapaxnoi AI'HKC:
1 —xpaH; 2 —bubTp; 3 —KOMIIpecop; 4 —aKyMyJaTop; 5 —KpaH; 6 —
pamma; / —3amoO1KHUM KjanaH; 8 —CBIYKa

ABTOMOO1IbHI Ta30HAMOBHIOBAJIbHI KOMITPECOPHI CTaHIIT MOHTYIOTh
0e3 cramioHapHOro GyHJaaMEHTy Ha CTaHJAPTHUX 3a711300€TOHHUX TUIUTaX.
Jlns 3amoBHeHHsT OanoHiB g0 Tucky 20 MIla npuHIMIOBO MOXXHA
3aCTOCOBYBATH TPU PEKUMH POOOTU: TpsSIME TEpeKkadyyBaHHS B OalloHWU,
3aKavyyBaHHS B aKyMYJISITOPHY MICTKICTh 3 IMOJAJIbIITUM BHUIIOPOXKHEHHAM 11
B OaJIOHM aBTOMOOLTIB (peXUM 3 HAKOIUYCHHM); Oe3NepepBHY Moaavy B
aKyMYJISITOPHY €MHICTh Ta3y B KUIBKOCTI, III0 KOMIIEHCYE B OCHOBHOMY
BUTpATY 3 Hel rasy JJis 3ampaBKy aBTOMOO1TIB (OypepHHiA pexkum).

[Ipsme 3akadyBaHHS Ta3y € HaWOLIBII EKOHOMIYHHM CIIOCOOOM
3alpaBKH, OCKUIbKHA TIPU I[bOMY BHUTPAYAETHCS PIBHO CTIIBKH POOOTH,
CKUIbKM TOTpiOHO Jisi 3amoBHEHHs OanoHiB. lleit pexum abCOIIOTHO
HenpuiHaTHUE Ha cramioHapaux AI'HKC pans macoBoi 3ampaBku
aBTOMOOWITIB Uepe3 3HAaUYHy TPUBATICTh HAIIOBHEHHS. ABTO3allpaBHa pamMra
3a3Buuaii Mmae 5 — 10 MmOCTIB 1 KOKE€H 3 HMX OCHAIICHUH TPHUXOJ0BUM
KPaHOM 1 THYYKHM IIJIAHTOM 3 3alPaBHOIO TOJIOBKOIO.

Lapasicna AIHKC ons nosinvuoi 3anpasku. 1'a3 HaIxoauTh 3 MiCbKO1
Mepexi yepe3 KOMIIPECop 1 aKyMyJIATOp, TPU3HAUYCHHUN JJIsI 3T1a)KyBaHHS
MyJbCalliil, MOTIM TOJAETHCS YepPe3 MariCTpaabHy MEPEXKY, POKIAICHY B
MeXax MIAMPUEMCTBA, /10 3allpaBHUX IMOCTIB 1 Yepe3 HUX — 0e3mocepeIHbo
B OayioHn aBTomMoOuTiB (puc. 4.41).

Takuii croci® 3ampaBKu J103BOJISIE BUKOPUCTOBYBAaTH KOMIIPECOPH
Ha0arato MEHIO1 MOTYXKHOCTI, OJHAK TPUBAIICTh 3apsAKH aBTOMOOLTIB
70csTae P 1bOMY KiIBbKOX TOJHWH. SIK MpaBWJIO, BUKOPUCTOBYIOTHCS Ha
BEJIMKMX KOMYHQJIbHUX  aBTOMIANPUEMCTBAX, B aBTOOYCHMX Ta
TaKCOMOTOpPHUX TNapkax. IlepeBarn — MeHIIa BapTICTh YCTaTKyBaHHS 1
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MEHIIIl BUTpPATU Ha eJeKkTpoeHeprito. HalOinplmn akTUBHO CTaHIIll
MpaITh B HIYHUNA 4Yac, TOOTO B mepioa Ali MiHIMAIbHUX TapudiB Ha
€JIEKTPOCHEPTIIO.

CNG xomrmipecop

JliunnsHuK
razy

< Tazomposin |

Puc. 4.41. TexHosoriuda cxema poOOTH MOBLILHOT 3alpaBKU

Mini A'HKC nigxiiio4aroThCs 10 Ta30BUX MEPEK HU3BKOTO TUCKY Ta
00CIIyrOBYIOTh MPUBATHI JOMOTOCHOAapcTBa abo Mmamii ¢ipMu. SBISIOTH
co0010 CUCTEMY MOBUIHHOI 3alpaBKU OJIHIET MAIIMHU. BUITycKaloTbCs K y
HACTIHHOMY, TakK i B IMiIjIoroBoMYy BapiaHTtax (puc. 4.42).

Jouipni A'HKC He MawTh MIAKIIOYEHHS JO0 Ta30MpoBOaYy, a
OTPUMYIOTh CTUCHEHH ra3 1o CUCTEMI ra30MoCTayaHHs TUITY «BipTyajibHa
TpyOa». Sk JKepeno razy MOXXYTh BUCTYHATH IIJIBHOTATHYTI Ta 3BapHI
0s10ku 3 O0anoHiB I — IV TuniB Ha OCHOBI ra30BUX TPYO BEJIUKOTO JiaMeTpa.
Tuck y 6anonax moxe nocsratu 32 Mlla, a 650ku 6ajoHIB MOXKYTh OyTH
3MOHTOBaHI Ha mpuyenax, HamiBnpudenax (puc. 4.43),3MiHHUX Ky30BaXx ,
KOHTEHHepax abo MOIYJIsIX.

Puc. 4.42. BapiantTu  KOHCTPYKIIHHOTO
BukoHaHHs MiH1 AI'HKC
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Puc. 4.43.Kononka nouipuboi AIHKC

=

C Ta30BO30M-HaIIBIIPUYECTIOM

3aJiexkHO BiJ] YMOB €KCIUTyaTtallii i CTaHIli MOXKyTb OyTu 00JiaiHaH1
KOMIIpecopaMy JIJIS MaKCHUMaJlbHOI TIOBHOTHM BUKOPUCTAHHS MICTKOCTI
OajoHIB a00 3/1MCHIOBATH 3allpaBKy aBTOMOOLIIB 3a PaxyHOK Iepernajay
TUCKY MiX OaJloHamMu MOAyJis 1 aBToMOoOUIs. B ocraHHbOMY BHUMOAAKY
HEJIOBUKOPHCTAaHHS 0aJ0HIB MOIYJIA MO MICTKOCTI Moxke fgocsiratu 50 %.

Ilepecysnuii asmoeaszozanpasnux ([1AI'3) sBIIse cOOO0 aBTOIOI3,
CKJIQJICHHH 3 aBTOMOOLIA-TATa4Ya i mpudena (abo HamiBIpuyena), Ha SKOMY
3HAXOJUThCA Ta300aJJ0HHA YCTAaHOBKA 13 CUCTEMOIO 3allpaBKU aBTOMOOLTIB
1 camoro aBTo3anpaBHUKA. KOHCTPYKTHBHO MPaKTHYHO HE BIAPI3HIETHCS
BiJi Ta30BO3IB 1 MOXYyTh 3acTocoByBat Oamonu I — IV TtumiB sk
IUJTBHOTSITHYTI, TaK 1 3BapH1 Ha OCHOBI Ta30BUX TPYyO BEJIIMKOTO JiaMeTpa.

JInss  cTymiHYacToi  3alpaBKU  OE3KOMIIPECOPHHUM  CIIOCOOOM
ra3zo0aJOHHa yCTaHOBKA CKJIAJIAa€ThCs, SK TMPaBWIO, 3 TPbOX CEKIIIN
OanoniB. Haitbinpmuit Tuck y Oamoni 32 Mlla, a wmictkicte 4005.
3araibHa KIUIbKICTh OaJIOHIB i aBTomoizga 3 TsaradeM KamA3-5410
ckiagae 14 ©6esr 2490 m°), Tarauem MA3-6422 — 33 §Gesr rasy
4693Mm°), uncio 3anpaBHUX MpUcTpoiB — 2.3ampaBka [IAI'3 BinOyBaeThCs
Ha cramioHapuux AI'HKC 31 coemianbHOro 3ampaBHOro — OJOKY,
OCHAIIIEHOTO J0JaTKOBMM KomipecopoMm (3 22 mo 32 MIla). 3aranpuuii
HeMoMK po3nisHyTHX [TAI'3 — 3HaYHA KiTBKICTh 3aJIMINKOBOTO Tazy (1o
50 %) B ra3oBux OayoHaxX 3alpaBHHKA, SKUH HE MOKHA BUKOPHUCTOBYBATH
JUTS 3ampaBKu OajI0HIB aBTOMOO1IIB.

JIns migBUINEHHS CTYICHS CHOPOKHEHHS OajoHIB 3aCTOCOBYIOTh
KOMIIPECOPHUM Cmoci0, SKUl BHUMAarae CrHemiaJbHUX KOMIIPECOPHUX
YCTAaHOBOK 1 TpyOHOI OOB's3kM. PekoMeHIyeTbCs ISl MiABHUINCHHS
BUKOPHUCTAHHS 3amacy ra3zy Ipd OJHOYACHOMY MiABUIIEHHI CTYyMEHS
3alIOBHEHHSI ABTOMOOUILHUX OaJOHIB BHKOPUCTOBYBATH €XKEKTOPHUM
CIIOC10 MIJISTXOM TOCIIIOBHOTO MAKIIOUCHHS 10 6anoHiB [TAI'3 exekTopiB
3 peryJabOBaHUM BiJHOIICHHSM IUIONI MEPEpi3y aKTUBHOTO 1 MACHBHOTO
comen y Mmexxax 0,2 — 5.
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VY BCiX OCHOBHHUX CX€MaX 3alpaBKU aBTOMOOLIIB BHUKOPHUCTOBYIOTH
7BO- 1 0araTOCTyNEHEBYy 3alpaBKy, OCKUILKH TIPH 3ampaBlili 3 OJHOTO
aKyMyJsiTOpa Trasy, A€ THCK CTBOPIOIOTh MIISXOM 3aKadyBaHHS Ta3y
KOMIIpECOpaMHU, MOXYTh CIOCTEpIraThcs JBa HEIOJIKU. TepeBUTpaTa
eHeprii Ha CTUCHEHHS ra3y 1 HeTMOBHA 3allpaBKa ra300aJOHHUX YCTAaHOBOK
aBTOMOOLIIB.

CyTHICTb NEpIIOTO ePEKTy MOJISITa€ B TOMY, [0 BECh I'a3 CTUCKAETHCSA
710 TUCKY, 110 TIEPEBUIIYE MAKCUMAJIBHUI TUCK Y OaJIOHaX, YCTaHOBJIEHUX
Ha aBTOMOO1II, y TOM Yac sIK JJIs 3alOBHEHHS Ta300aJIOHHO1 YCTaHOBKH
TITBKK OCTaHHS TMOPIIiS Ta3y MOBHHHA CTUCKATHCS JI0 pOOOYOro THCKY, a
BECH 1HIIUN Ta3 — A0 OUIBII HU3BKOTO.

HenozanmpaBka MOXJIMBa BHACHIJIOK MEPETrpiBy Tra3zy, OCKUIbKU
HaIo4aTKy 3alpaBKu CIIOCTEPITa€ThCs BIUIMB ApOceib-ePeKTy, yepes3 1o
TeMIiepaTypa ra3zy B 0ajioHI MPH Pi3KOMY PO3IIUPEHHI ra3y 3HMKYETHCS J10
203 — 213K. OpHak maii npy 3MEHIIEHHI Nepenagy TUCKY JIPOCETbHUI
e(eKT 3HMKYETHCS, TEMIIEpATypa MK CTIHKOIO OaJIOHa 1 Ta30M 3a paxyHOK
IHTGHCUBHOTO  TEIUIOOOMIHY  BHACHIJIOK  TajJbMYyBaHHS  CTPYMEHS
MOCTYIIOBO 3pOCTAa€ 1 B KiHIl 3alpaBKU TEIUIOBMICT ra3zy B OaJiOHI cTae
BUIIIC TETUIOBMICTY OJMHHMII Ta3y B aKyMyJATOpi, IO 1 € JKEpPeIoM
neperpiBy rasy.

ExcrieppuMeHTaTbHUMU JOCTIHKEHHSIMU TIOKA3aHO, 10 MPU 3arpabili
Ma€ MiCIIe TIeperpiB ra3y, OCKUIbKH 3alpaBiIsiTH ra3 Tpeda Mpy TeMreparypi
rioro Bix 10 mo 55K, omxke, BimOyBaeThes 10 Heposzampaka 10 10 %.11pu
3ampaBilii aBTOMOOUIIB y KUIbKa CTYIIEHIB — CIIOYATKy 3 aKyMmyJjsTopa 3
MEHIIUM THUCKOM, a MOTIM 3 BEJIMKUM — KOMIEHCYIOThCS HEAOJIKHU MPAMOi
3aMpaBKM 3  OJIHOTO  akymyJjsitopa. Hampuknan, — 3acrocyBaHHs
JIBOCTYTICHEBOI 3alIpaBKM 3 TUCKOM Y rnepiiomMy akymyssitopi 13 — 14Mlla 1
B apyromy — 22Mlla no3Bossie 3MeHIUTH BUTpaTH eneprii Ha 27 — 30 %a
MPAKTUYHO JIKBIyBaTH HEJ03aMPaBKy aBTOMOO1TIB.

4.4.7 Ilin3eMHi cX0BHIIIAa KOMIPHUMOBAHOI0 (CTHCHEHOI'0) ra3y

VY 3B'I3Ky 3 HEOOXiIAHICTIO 30€epiraHHs BEIUKUX OOCSTIB CTHCHEHOTO
MIPUPOJIHOTO Ta3y, JOPOKHEUECHO 1 TEXHOJIOTTYHOK CKJIAHICTIO CTBOPEHHS
rasrojbpJepiB A 30epiraHHs Ta3iB MiJ THUCKOM y JaHWW 4Yac MIUPOKOTO
NOIIMPEeHHS Halyyo mia3eMHe 30epiranHs rasi. [ligzemHi cxoBuia rasy
(ITCT") BUKOpPHCTOBYIOThCS JJIs 3a0€3MCUCHHS:

— pEryJIIOBaHHS CE30HHOI HEPIBHOMIPHOCTI ra30CHOKUBAHHS;

—30epira"Hs pe3epBiB razy Ha BUMAJ0K aHOMAJIbHO XOJIOJHUX 3HM;
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— PETyJIIOBaHHS HEPIBHOMIPHOCTI €KCTIOPTHHUX IMOCTABOK ra3y,

— CTBOPEHHS JIOBTOCTPOKOBHX pPE3E€PBIB Ta3y Ha BHMOAA0K ¢opc-
Ma)KOPHUX 0OCTaBUH MpHU BUAOOYTKY a00 TpaHCTIOPTYBAHHI rasy.

Texniune  o6mamryBanHss [ICIT moBuHHO — 3abe3leuyBaTu:
OesnepebiitHe (PyHKIIIOHYBAHHS TEXHOJOTIYHOI CHUCTEMH 3 TPUUMaHHS
razy, 110  TPAaHCHOPTYEThCSA,  MOMEPEIHIO  HWOTO  MIATOTOBKY,
KOMIIPUMYBAHHS ¥ OXOJIOJPKEHHS; OYMCTKY, PO3IMOLI MO HAarHITaJbHHUX 1
eKCIUTyaTallliHUX CBEPJIOBUHAX; 30epiraHHs Mij HAIJUIIKOBUM THCKOM,
B1/101p; 0AHO- 200 0araTOCTyIEHEBY cemapalliio; peayKyBaHHs,; OCYIICHHS
1 mogavy ra3y B ra3ompoBig ado 0e3rmocepeIHhO CIOKUBaYaM.

[Tinzemui cxowuina ra3zy (IICI) € HeBia'€eMHOIO YacTHHOIO €IMHOI
CUCTEMHU Ta30IM0OCTavyaHHS 1 pO3TallloBaHI B OCHOBHUX palioHax
crio>kuBaHHs ra3zy. KojkHe miji3eMHE CXOBHIIE ra3y HE3aleHO BiJ yMOB
CTBOPEHHSI Ta €KCIUIyaTalli XapakTEepU3YeTbCs JBOMAa OCHOBHHMH
napamerpamMu (00'eMOM 1 HOTYKHICTIO):

— 00'eMHUH TTOKa3HUK XapaKTEPU3y€E MICTKICTh CXOBHUINA — AKTUBHUU
1 0ydepHuii oOcsTH rasy,

— MOKA3HUK MOTYHOCTI XapaKTepu3ye 1000BY KUIbKICTh MPHU BigOOPI
W 3akadyBaHHI Tra3y, TPHUBAJICTh MEpiogy pPOOOTH CXOBHUIA IIPHU
MaKCHUMaJIbHIM KIJIBKOCTI 3aKaqyBaHs.

3aJie)KHO BIJT CIMOCOOY CTBOPEHHSI Ta XapaKTEPUCTUK BMIIIAIOTh
TipChKUX IMOPiJ CKIIajgacs HaBeJeHa aaili Kiacu@ikallis ra30CXOBHII (IHB.
po3a. 3.2).

Hait6inpmoro nommupenns Haoynu [ICI, obnawmosani 6 nopucmux
nponuxnux nopooax (puc. 4.44). OCKiIbKH BOHU XapaKTEePHU3YHOTHCS
BEJIMKOI0 MICTKICTIO, BIJHOCHO HEBHUCOKMMH BHUTpaTaMH Ha CTBOPCHHS,
HAsIBHICTIO PI1JUH, 10 CTBOPIOIOTH JI0JJATKOBUM THUCK JJIsl BUTICHEHHS Tra3y
3 IJIacTiB MpW WOro BUJadl, HAa HUX nOpunagae Omu3pko 95 % Bix
3aranpHOro yncia [1CT.

bmmspko 70 %Bia 3aranbHOTO yKcia razocxoBui npunagae Ha I1CT,
110 moOy10BaHi Ta 001agHaH1 Ha 0a31 BIANpalboOBaHNX HA)TOBHUX, Ta30BUX
a00 ra30KOHJICHCATHUX POJIOBUIII.

Jlo mnepeBar Ttakux IICI" MoO)XHaA TakOX BIJHECTH CEKOHOMIIO
KamiTaJlbHUX BUTpAT, OCKUIBKHM BIJAMAJa€ HEOOXIJHICTh IPOBEIACHHS
re0JI0T0-pO3BIIYBAILHUX pOOIT, TOMY IO BIJOMi OCHOBHI (Hi3HKO-
reoJIOTIYHI Ta EKCIUTyaTalliiHi MapaMeTpu IUIacTa-KoJeKTopa 1 Moro
nokpumku. KpiM Toro, BiJICYTHI BUTpaTH Ha OypiHHS CBEPIJIOBHH,
CTBOPEHHS  Mepexi  TpyOOmpoBOJIB, JOpir, JiHIA 3B'A3Ky Ta
CHEPTOIOCTaYaHHs, a TaK0X BUKOPUCTOBYETHCS HA3EMHHUN KOMILICKC
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MIITOTOBKM Ta3y J0 TPAHCHOPTYBaHHSA, fAKI B  MOJAJBIIOMY
3aCTOCOBYIOThCS JUIsl IUJIeH miA3eMHOro 30epiraHHs ra3y. 3arajibHUi
00’eM ra3zy B CXOBHUILE CKJIAJAETHCS 3 JIBOX CKJIQJOBUX. aKTUBHOTO Ta
OydepHoro 06’ emiB.

Puc. 4.44 1ICT" na 6a3i Bignmpamb0BaHOTO ra30BOro
(ra30KOHEHCATHOT0) POJIOBHIIA

AKTUBHUM 00’ €M — 11e Ta KUIBKICTh ra3y, sika IMIOPIYHO 3aKauyyeThCS 1
BinoOupaersca 3 IICI. bydepHuii ra3 npusHaueHUW Jisi CTBOPEHHS B
CXOBHUIIl TEBHOTO THUCKY B KIHIIl BiI0OpY, MpHU SIKOMY 3a0€3MeUy€eThCs:
HEOOX1MHUM ne0IT razy, IO OAEPKYEThCS 31 CXOBHIA; AOTPUMYIOTHCS
BUMOTHM OXOPOHM HaAp 1 YMOBHM TpaHCHOPTYBaHHS ra3y B pailoH
CIIOKMBAHHS; 3MEHIIIYETHCSI TPOCYBAHHSI BOJAM B CXOBHIII; 30UIbIIYETHCS
1eOITIB  CBEPIJIOBHMH; 3MEHINYEThCA CTYINIHb CTHUCHEHHS Tra3y Ha
nepekadyBaibHUX arperatax kommpecopHoi cranmii (KC). Uum Oinbime
00'em OydepHOro razy, TUM OUIBIIMA THCK Yy CXOBHIII, TOOTO Ha€0IT
OKpPEMHUX CBEpJIOBMH, 1 TUM MEHIIEC 3arajibHe 4YHCJIO CBEPIJIOBUH IS
B1100pYy ra3y 31 CXOBHINA 1 BIAMOBIIHO, CTyHiHb CTHCHEHHS ra3zy Ha KC
M1JI3EMHOT0 CXOBHIIA MPU MOJIa4ul KOro CIIOKUBAYEBI.

OG’em OydepHoro razy B IIJI3€MHOMY CXOBHIII 3aJICKHUTH BIJ
INIMOWHM 3aJIiTaHHS POJOBUINA, (DI3UKO-T€OJIOTIYHUX MapaMeTpiB MiiacTa-
KOJIEKTOpa, TOBIIMHM MIAPy 1 KyTa HaxXWiIy CTPYKTYpPH, PEKUMY
eKCIUTyaTallli  CXOBHIIA, TEXHOJIOTIYHOTO  PEeXUMY  eKCIUTyartarfii
CBEPIUIOBHUH 1 TUCKY ra3y Ha IOJIOBIII CBEPJIOBUH Y KIHII MEPioly BiIOOpPY
ra3y. Lleit THUCK, B CBOIO 4epry, 3ajeKHUTh BiJl CriokuBadya (KOMYHaJIbHUN
CEKTOpP, TEXHOJOTIYHI JiHii MIJAOPUEMCTB), IOBXHHH, JdiaMeTpy 1
MPOMYCKHOI 3/IaTHOCTI 3'€IHYBAJILHOTO Ta30IPOBOJTY, & TAKOXK BIJl TUCKY B
WOro KIHIIEBIM TOYI.

Sk1110 mijiI3eMHE CXOBHINE YTBOPEHO B MACTIII [IEMEHTOBAHOIO TjlacTa
BEJIMKOI MOTY>KHOCTI, TO I Yac Moro eKcIuiyaTallii rpyHTOBa Bojda Oyje
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nepecyBaTUCs Bropy IMpu BigOOpi rasy 1 BHM3 Npu 3akauyBaHHi. OOcar
ra30HaCUYEHO1 YaCTUHU MOKJIaAy B IIbOMY BUIAAKY 3MIHIOETHCS, OCKIIBKU
YacTHWHA ra3y B KIHI[ MEpioAy BiAOOpY 3aJUIIAE€THCS B HEOOBOJHEHIH, a
iHI1a — B 00BOJIHEHIHM yacThHI KosekTopa. Pexxum excrmyatanii [ICI mpu
TaKMX YMOBaX HAa3UBAETHCS MPYKHOBOJOHAMIPHUM.

SIKI0 ra3oHacMYEHMI KOJEKTOp SBJIsIE COOOK MII[HI, 31[EMEHTOBaHI
mopoaW, TO BiH HE OOMEXye e0IT ra3zy, SKUW BigOMpaeThea 13
cBepuioBUHU. OfHAK y 1IbOMY BHUMAJAKy Ha KOHTaKTI «ra3 — BOJa» IMpHU
B1100p1 Ta3y TUCK PO3NOAUISETHCS HEPIBHOMIPHO, HAMEHIIINI TUCK Oyjie
g BuOoeM cBepaytoBuHU. CIIOYaTKy IJIOCKa (JI0 MOMEHTY BiOOpy rasy)
TOpU3OHTAIbHA TIOBEPXHS KOHTAaKTy <«ra3 — BoJa» JedopMyeThes,
yYTBOPIOIOYM il BUOOEM CBEPJJIOBUHM TaK 3BaHUIl KOHYC IIiJIOIIOBHOI
Boau. Ilpu mimiiomi 11i€i BOAM MOXKJIMBO OOBOJHEHHS CBEP/IJIOBUHU.
CBepAJIOBUHM Ha TakKOMy IIJI3EMHOMY CXOBHIIl €KCIUIyaTylOThCSl Ha
TEXHOJIOTIYHOMY pEXKHUMiI TpaHU4YHOro Oe3BogHOro Jebity. KoHyc
MiJOIIOBHOI BOJM B IIbOMY BHIAJKy 3aiiMa€e CTiHKE MOJIOKEHHS, a IJis
mojiavi ra3y CIOKUBAaYEB1 KOMIIPECOPHA CTaHIIIsl YaCTO HE MOTpiOHA.

Bybepnuii ra3 noAias0Th Ha JIB1 CKJ1aJ0B1 YaCTUHMU.

— Ta3, KU MOxke OyTH BimiOpaHui 3 MIJ3€MHOTO CXOBHINA B pasi
EKCTPEeHO1 HEOOXITHOCTI J0JAaTKOBOI Horo mogadi abo B pasi JikBijmaii
IICT;

— ra3, SKui €eKOHOMIYHO HEIOLUIHHO BUIYYaTH 3 TIacTa ICHYIOYUMU
Ha JaHUU Jac criocodamu, TOOTO 3aJIMIIIKOBUIA ras.

OOcsar O0ydepHoro razy, BU3BHa4Y€HUH 3 ypaxXyBaHHSIM TEXHOJIOTTUHUX
YyMOB €KCIUTyaTallli TMiJ36MHOTO CXOBHWIIA, YacTO HE 3aJI0BOJIbHSE
eKOHOMIYH1 BuUMOTHU. [Ipw 1bOoMy BHUTpaTH Ha 30epiraHds rasy 3a dYac
poboTH cxoBuIla MiHiMalbHI. /[0 TOoro * OydepHuii raz sBise coOO0ro
MPOAYKIIIIO, III0 Ma€ MEBHY I[IHY, 1 YMM BOHA OlbIlle, THM MEHIIE HOTO
MOBUHHO OYTH B CXOBMIII NP 1HIIUX PIBHUX yMoBax. OO0’ eM OydepHOTO
raszy, KpiM TeXHOJIOTTYHUX (DaKTOPiB, 3aJICKUTH B1Jl KalliTaJIbHUX BKJIaJICHb

y OypiHHSI CBEP/JIOBUH, EKCIUTyaTaIlIlHUX BUTPAT IPH iX poOOTi, BApTOCTI
oauHuIll 00'emy OydepHOro rasy i eKCIUIyaTallliHUX BUTpaT Ha MOro
3aKayyBaHHS 1 3alOBHEHHs, a TaKOXX BIJl KalliTAJbHUX BKJIAJICHb B
oyniBHuTBO KC Ta ekcrutyaramiiiHux BUTpaT Ha ii poOoTy.

IIpaBunpbHU  BUOIp  KUIBKOCTI  OydepHOro raszy  J03BOJISIE
3a0€3MeUnTH HEOoOXIAHUW JyIsi POOOTH CXOBWIA THUCK, 3MEHIIYE
MPOCYBaHHS BOJU B 00JIACTh TA30HOCHOCTI IpH B100Opi1 raszy, 3amoodirae
3MiHI CKJIaJly ra3y i YTBOPEHHIO T1JpaTiB y Mpolieci 30epiraHHs, 103BOJIsIE
3MEHIIUTH YHUCJO EKCIUTyaTallliHUX CBEPJUIOBMH 1 CTYIIHb CTHUCHEHHS
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nepekauyBanbHux arperatiB  KC. OO6csr Oydepnoro razy B IICT
3MiHIOEeThCS Y Mekax Bij 60 10 130 %Big KITBKOCTI aKTUBHOTO Trazy.

Ha puc. 4.45HaBejeHa MPUHIIMIIOBA CXe€Ma IMiJ3€MHOTO CXOBHIIA B
MOPHUCTHUX TIJIACTaX.

CeepyioBuHA

Puc. 4.45.1lpuHnumoBa cxema I1JI3eMHOI'0 CXOBHIIIA Ta3y:.
1 —maricTpanabHHI Ta30MPOBia; 2 —Ta30MPOBIA-BIABI,
3, 9 —nmuitoBI0BIIOBaYi; 4 —KOMIIpECOpHa CTaHIlis; S5 —cenaparop;
6 —xosoamIbHKK (TpavpHs); 7 —MacIOBIIUILHUK;
8 —razopo3noautbHui MyHKT; 10 —ycTaHoOBKa OCyIIeHHS rasy;
11 —BuTpaToMip

IIpairoe Take CXOBHMINE TaKUM YHMHOM. Tra3 13 MariCTpajibHOro
razonpoBoay 1 mo ra3zompoBoJy-BiABOJY 2 HAJAXOJUTh Ha KOMIIPECOPHY
CTaHIIIO 4 micis OYHUIIEHHs B TUJI0BIOBIOBaYl 3. CTUCHEHUM 1 HarpiTHI
Mpyd KOMIIPUMYBaHHI ra3 OYMIIYEThCA BIJ Macjia B cemaparopax o,
OXOJIOJXKYEThCSL B TpagupHi ad0 aTMOcPepHOMY MOBITPOOXOJIOIKYBaUl
(AITO) 6 1 uepe3 MaCIOBIAMIILHUKK / HAIXOIWUTh HAa ra30pO3MOILIbHUN
nyHKT (I'PIT) 8, ne 31ilCHIOETBCS HOTO PO3ITOJILIT IO CBEPIJIOBUHAX.

Tuck rasy, sikuil 3akauyeThbCs B MiI3eMHE cXOBHUIIE, gocsirae 15 Mlla
1 JJis 3aKadyBaHHS, SK MPaBUJIO, BUKOPUCTOBYIOTHCS KOMIIPECOPHU 3
MPUBOJIOM BiJl Ta30BUX TypOiH a00 enekTpoaBuryHiB. [Ipu BinOopi rasy 3i
cxoBwulla horo aApocentooTs Ha ['PIT 8, npoBoSTH OUMINIEHHS i OCYIIICHHS
B crmemianpHux amapatax 9, 10, a moTiM micas BUMIPY KIJIBKOCTI
Butrparomipom 11l nosepTarots y marictpanbuuii razonposia 1. ko tuck
razy B MIJ36MHOMY CXOBHIIl HEJOCTATHHO BHUCOKHM, HOT0 MOIMEpPETHbO
KOMIIPUMYIOTh 1 OXOJOKYIOTh. OUMINEHHS Ta3y BiJl MUY, OKaJIUHU 1
JaCTHHOK Macja Tepea HOTro 3aKadyyBaHHSAM Yy CXOBHIIE Ma€ JTy>KE BEIIUKE
3HAYEHHS, TOMY IO B MPOTHBHOMY pa3l 3aCMIUY€EThCSl MPUBUOiIiHA 30HA 1
3MEHIIY€EThCS 3JJaTHICTh MPUUHSTTS CBEP/IJIOBUH.
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OntumanbHa  TMOWMHA, HA  SKIM  CTBOPIOIOTHCS  MiA3EMHI
razocxouia, cranoBuTh Big 600 10 1100m. Ile moB'a3ano 3 TiM, mO 3i
30UIBIIEHHAM  TJIMOMHM  3pOCTAlOTh  BUTpPaTH Ha  OOJAIITYBAaHHS
CBEPJIJIOBUH. 3 1HIIOTO OOKY, ITMOMHA HE MMOBUHHA OyTH 3aHAATO MaJjoro,
OCKUIBKM B CXOBHIII CTBOPIOETHCSA JOCHUTHh BHCOKMM THCK. [lim3emne
CXOBHIIIC 3allIOBHIOIOTH I'a30M KiJbKa POKIB, IPUUOMY KOXKEH CE30H JEII0
OLTBIITMM 0OCSATOM TOTO Ta3y, sIKHil B1IOUPAETHCH.

lliozemne cxosuwe 6 8iOnpaybo8amomy HadmMosoMy pooosuLyi.
JlocBin excrutyaTailii BUpo0jaeHoro Ha)TOBOrO POJIOBUIIA JA€ MOKIUBICTh
310paTH IHHUK MaTepial, o0 OIIHUTH MOXKJIMBICTh BUKOPUCTAHHS HOTO
K M1A3eMHOTO cxoBuIla razy. Cam (akT icHyBaHHS HAQ)TOBOTO POJIOBHIIA
CBIIUUTh TIPO TEPMETUYHICTh MOKPIBIi, KpiM TOro, BiOMO 0OOCSTH
BU100yTO1 HadTH, ra3y 1 BOJAM, 3MiHA THUCKIB 1 JIe0ITIB y CBEPAJIOBHHAX,
reoyioro-Gi3uyHI mapamMeTpy IUlacTa-KojekTopa 1 (i3WdHi BIACTHBOCTI
HadTH, Ta3y 1 BOJIU.

Jlns mepeoOnagHaHHsS HaQTOMPOMHUCTY B MIA3€MHE CXOBHIIE Ta3y
HEOOX1THO OOCTEXXUTH 1 BIAPEMOHTYBATH CcTapi ab0 HerepMeTHYHI
CBEpJIJIOBUHM, BUBYUTU CTaH 1 T€PMETUYHICTh HUICH(PIB, MPOMHUCIOBUX
HaQTOMPOAYKTIB Ta 1HIIOrO OOJAagHAHHSA [JI1 MOXJIMBOCTI  iX
BUKOPHUCTAHHS B MPOIIEC] MA3eMHOTO 30epiraHfs rasy, peKOHCTPYKOBaTH
MIPOMHUCIIOBI Ta30TPOBOJIN, TOOYTyBaTU HOB1 YCTAHOBKH JJISI OUUIIICHHS U
OCYIICHHS  Ta3zy, TMNpPOOypUTH HOBI  HAarHITaJIbHO-EKCILTyaTaIlliH1
cBep/uioBUHU. [lapanenbHO TPOBOASTHCA  AOCHIKEHHS 3  METOIO
BU3HAYCHHS KUIBKOCTI 3aKauyBaHHS ra3dy B HarHiTaJlbHO-EKCIUTyaTallliH1
CBEpJJIOBUH Ta BIAOOPY 3 HHX Ta3y, pPEXKUMYy pOOOTH CXOBHIIIA,
MaKCHMaJIbHO MOKJIMBOTO OOCATY BIIUTYUYCHHS 3aJMIITKOBOT Ha(TH, 3aX0/11B
11010 301JIBIIIEHHS MPOIMYCKHOI 3/IaTHOCTI CBEP/IJIOBUH, 3MIHHU CKJIaJy a3y
B TIpoI1ieci ioro 30epiradHs Ta Bigdoopy.

Ilin gac mig3eMHOro 30epiraHHs Ta3y B YacTKOBO BHUPOOJIECHOMY
HaTOBOMY pOJOBUIII ra3 Oyje HE TIILKM BUTICHITH HApTy 10 BUOOIB
eKCIUTyaTaIlliHUX CBEPJIOBUH a00 A0 mepudepiinpocTopy, a i pO3UNHITH
1 BUIIAPOBYBATH KOMIIOHEHTH HA()TU 1 BUHOCHUTH 1X 3 IJIACTa HA MOBEPXHIO.
Ha mponecu BUTICHEHHS, pO3YMHEHHS 1 BUIAPOBYBaHHA Ha(TH Ta3oM
BIUTMBAIOTH 0araTo sKi (pi3MKO-Te0JOTIUHHI ITapaMeTpH IJIacTa-KOJIEKTOPa,
¢b13uyH1 BiacTuBOCTI HaTH 1 Ta3y, TexHonoriuni napamerpu [ICT.

MakcumanbHuii 00’ €M Tra3y, SIKMl MOXKHA 3aKadyaThd B BUPOOJICHUN
HaQTOBUM TMPOCTIp TMpU TMOCTIHHOMY 00’€Mi TOPOBOTO IPOCTOPY,
CKJIQJIA€ThCS 3 TPhOX 00’ eMiB a3y (puc. 4.46):

— 3aKa4aHOTO B Ta30BY IIAINKY MOKJIAY;
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— PO3YHMHEHOTO B Ha(TI1, 110 3aJIUIIUIIAC,
— OKJIFOJIOBAHOT'O Ta3y.

e O O

3anuikoBa HaTa : B T'HK
v - N

ek SRR OxJrotoBaHui a3

Puc. 4.46.CxemaTuyHuii po3pi3 HAPTOBOTO MOKJIATy MACUBHOTO
THUITY B KIHIII PO3POOKH

OxIIr0I0BaHUM Ta3 — TaKWi, 10 BUAUIMBCA 3 HA()TH MPH 3HWKCHHI
IJJACTOBOTO THUCKY HUXYE THUCKY HACHUEHHS 1 3HAXOJUTHCS B HaA(TI y
BUTJISA/II PO3CISTHUX OyJIHOAIIOK.

Cxosuwa 2azy 6 6o0oHocHux 2opuzonmax. 1liA3eMH1 CXOBUIIA rasy,
noOy/noBaHI B BOJOHOCHUX IUIacTax, (YHKIIOHYIOTh 3a PaxyHOK
BUTICHEHHS 3 MIp MOPOJU PIIUHU 1 HAKOTTMYEHHSI Ta3y 1]l HEOIPOHUKHOIO
nokpumkoro (puc. 4.47). lle npyruii 3a mnommpenictio Bug TICT
CTaHOBUTH OMM3bKO0 25 % Big 3aradpHOro uwmcia cxosuml. [lomi0OHI
CXOBHMIIIA B OCHOBHOMY CTBOPIOIOTHCS B <«BIJIKPUTHX» T€OJOTIYHUX
MacTkax, IO SBJISIOTH COOOK J00pe BHPaXKEHI KYyIOJIOMOMi0H1
HiIBHINCHHS (AaHTUKIIIHAII), HEJAJICKO BiJ SKHUX € 30HA JKUBJICHHS a00
CTOKY. Y MIpy 3allOBHEHHS CXOBHIIA Ta30M TUCK Y HbOMY MI1JBUIIYETHCA 3
OJTHOYACHUM TNEPEMILIEHHAM KOPJOHY Ta30BOTOMy3ups. SIKIO0 CXOBUIIE
ra3y CTBOPIOETBCSI B <«BaMKHYTHX» TIACTKaX, y SKHX HE BIAEThCA
BIITICHUTH BOAY Ha mepudepiro IjIacTa, CTBOPIOETHCS CHelialbHa
cucTemMa BiAOOpY BOAM 3 IUIacTa dYepe3 OKpeMi pO3BaHTaKyBaJlbHI
CBEPJIOBUHU.

ByniBHUIITBO CXOBHIIIA ra3y B BOJOHOCHUX IJIacCTax 31MCHIOETHCS B
TPpU  €TalmM. TEOoJIOTiYHAa  PO3BIAKA,  PO3BIAYBAIBHO-MIPOMHCIOBE
3aKauyBaHHS 1 IUKJIIYHA €KCIUTyaTallisli cXoBuIla. ['eonoriuHa po3Bijika
J03BOJISIE. 3'ACYBAaTH HASABHICTh MACTKH, 3/IaTHOI aKyMyJIOBaTH Tra3 B
HEOOX1THUX 00csArax, YCTAaHOBUTH 11 IUIONTY, BU3HAUUTH XapaKTECPUCTUKHU
IJJacTa KOJIGKTOpa, TMOKPUIIKM 1 BChOTO pPO3pI3y OCAJOBUX TMOPI/,
OTpUMAaTH TiAPOTEOJOTIUHI JaHl IIOJA0 PO3KPUTHUX PO3BIIYBAIHBHUX
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CBEp/UIOBMH, BOJIOHOCHHMX IUIACTIB 13 3a3HAUEHHSAM CTyMNeHS iX
B3a€EMO3B'SA3Ky, BH3HAUUTH XIMIYHUM CKJIaJ, THCK 1 TeMIepaTypy
MJIACTOBUX BOJI BChOT'O PO3Pi3Y.

6
Puc. 4.47.CxemaTruuHe 300paKeHHs IIPOIECy eKCILTyaTallii miacra-
KOJIGKTOPA: a — IJIaCT HEBEIMKOI MOTY>KHOCTI B CJ1a0031IEMEHTOBAHOMY
KOJIEKTOP1; O — IJIaCT BEMKOT MOTY>KHOCTI B MIITHO3IIEMEHTOBAHOMY
KOJIEKTOP1

Po3Bi1yBaibHO-IIPOMUCIIOBE 3aKauyyBaHHS Ta3y MPOBOJUTHCA B JBa
etanu. 1) posBigyBalbHI poOOTH (BHU3HAYCHHS Ta30TiAPOAMHAMIYHHMX
rmapamMeTpiB 1 CTYHEHsS OJHOPIJHOCTI IIJIacTa-KOJEKTOpa, MIiCTKOCTI
CBEP/JIOBHH, BHTOKIB ra3y Ta iH.); 2) MPOMUCIIOBE 3allOBHCHHS CXOBHIIA
ra3oM.

Cxo6uwia 6 HeNPOHUKHUX 2IPCbKUX NOpooax MaroTh 00’ eMu Habarato
MEHIII, HI’)K Y IPOHUKHUX, OCKIIBKH JUIsl iX CTBOPEHHSI BUKOPUCTOBYIOTHCS
B)K€ HasBHI TIPHHYI BUPOOKH 1 IITYYHO CTBOPEHI IMOPOXKHUHU (IMB. PO3.
3.5). 3a cBOiMHM TEXHIYHUMH XapaKTCPUCTUKAMH BOHH MOXYTh
BUKOPUCTOBYBATUCS SIK IS 30€piraHHs CTUCHEHOTO, TaK 1 3p1IKEHOTO
rasy, a TakoX HaQTompoaykTiB. {7 3HMKEHHsS BUTpAT Ha OYyJIBHHUIITBO
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takux [ICI" akTHBHO BUKOPUCTOBYIOTH TpHUY1 BUPOOKH BIANPAIIbOBAHUX
IaxT 1 KoMaJieHb. Y pa3i BIICYTHOCTI TaKUX MPOBOJSTHCS KOMOATHOBUM
a00 OypOIIJIpUBHUM CIIOCOOOM CIielliaibHI BUPOOKU JJist 30€piraHHs rasy.
Jlns 3amo0iraHdsl BUTOKY TakKi BUPOOKH MOXYTh KPIIMUTHCS MOHOJITHUM
a00 HaOpu3K-0€TOHOM, OOJUIILOBYBATHCS CTAJICBUMH JIUCTaMu a0o
CUHTETUYHUMH MEMOpaHaMHU.

VY 1racTHYHEX Mopoaax (Coji) MOPOKHUHU MOXKYTh OYTH OTpHUMaHi
PO3MHBOM, y KpHXXAHMX IIJJacTaX 1 BIYHOMEP3JIUX TMOpoJax —
BiaTaroBaHHsAM. Ilopoxxuunu 1y [ICIT Takok MOXYTh CTBOPIOBATHCS 3a
JOTIOMOTOI0 BHOYXIB KaMy(JIETHUX 3apsiiB BHOYXOBHUX PEUOBHH, a B
KOPIHHUX TIOPOJIax —3a JOMOMOT0I0 SIEPHUX BUOYXIB.

Axmio IICI" B nopucTux CTpyKTypax MPU3HAYEHI B OCHOBHOMY JIJIS
3TJIQJKyBaHHS CE30HHOI HEPIBHOMIPHOCTI TaszocmoxkuBaHHs, To IICT,
CTBOPEHI B HENPOHUKHUX IOpPOJaX, MOXYTh OYTH BHKOPHCTaHI
MEePEBAKHO Il TOKPUTTS TIKOBUX HABaHTaXEHb, OCKUIBKH MOXYTh
EKCIUTyaTyBaTUCS B «PUBKOBOMY» PEXHMI 3 TMPOAYKTHUBHICTIO BiIOOPY 3
OJIMHUYHOI CBEPJIOBUHH, 1110 HA TIOPSIIOK MIEPEBUIILY€E TEMITH BiI00OpPY razy
31 cBepioBUHM [ICI' B IOPUCTUX CTPYKTypax.

[Tim3eMHI MICTKOCTI y BIAKJIAAax KaM'ssHOT COJl CHOPYIKYIOThCS
IISXOM PO3MHUBY (BHJIYrOBYBaHHsS) MOPOKHHH HEOOXiAHOI KOH(Iryparii
B TOBIIII COJII Ye€pe3 CBEPJIOBUHH.

1liozemni cxoeuwa, cmeopeni 6 pesyromami si0epHo20 uOYxy. Y
1963 pomi Oynu 3a00pOHEH1 BCl €KCIIEPUMEHTH 3 MPOBEICHHS SICPHUX
BUOYXIB Y TPbOX cepeloBUIax: B armocdepi, 3a ii MexaMu, BKIIOYAIOYU
KOCMIYHUM MPOCTIP, MiJ BOJAOI 1 B OyIb-IKOMY IHIIIOMY CEpPEIOBHIII,
AKITO Takui BHOYX BHUKIMKA€ BUIIQJaHHS pPaIlOaKTUBHUX OMaiiB 3a
MeXaMM KOPJIOHIB J1aHO1 JeprkaBu. OjHaK, IIIMOUHHI siASpHI BUOYXH, IO
BUKJIIOYAIOTh BUKHU/I Pa/IIOAKTUBHUX OIaJIB B aTMOc(epy, TPUBAIU K IS
BJIOCKOHAJIEHHA siJiepHOi 30poi, Tak 1 B wmupHux numsix. Y CPCP
MPOBOJMIUCA TIJ3€MHI sJIepHI BUOYXU i 1HTeHCU(IKAIli MPUILIUBIB
HaTH 1 Tasy, 3HWKEHHS BOJO- 1 Ta30MPHUTOKY Ha IaxTax, JIKBIIaIii
aBapiii Ha HadTO- 1 ra3onpoMHciIax, CTBOPEHHsS Ha(To- 1 ra30CXOBHIII,
reosioropo3siaku 1 T. 1. Kaprta sanepuux, npoeaenux y CPCP B mupHux
IIJIAX MpUBejeHa Ha puc. 4.48.

[linzemMH1 siiepHl BUOYXHU JIO3BOJISIIOTH CTBOPIOBATH  CPEpUUHI
MOPOKHUHU 3 TEPMETUYHHUMH CTiHKAMHM 13 CKJIONMOJIOHUX PO3ILIABICHUX
mopig nas HadTo- 1 Ta30CXOBHUI O0'€EMOM 10 JEKIIbKOX KyOIYHHMX
KIJIOMETPIB.
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~ - Mpaporepaweine exifpocos rasa
[ BuGpoc rpyHTa, C003A1840 PROBANLHLE BODOHOK

Puc. 4.48. Kapra anepuux BuOyxiB, npoegeHux B CPCP B Mupuux
UTAX

[TocniOBHICT, CTBOPEHHS CXOBHWII METOJIOM TJIMOMHHHX BHOYXiB
BUTJISI/IA€ TAKUM YMHOM: CIIOYAaTKy OYpsSITh CBEPIJIOBUHY NOTPiOHOT
rMMOWHU, 11 CTIHKM 3MIIHIOIOTh 3a JIONIOMOTrol oOcaaHuxX Tpyo 1
IIEMEHTYIOTh, TIOTIM JIBOMA IMOIMEPEAHIMUA BUOYyXaMU CTBOPIOIOTH 3apsaIHy
KamMepy, y SKy TOMIIIAl0Th OCHOBHHMM 3apsii BHOYXOBOI PEUOBHHH,
YHACIIJIOK BUOYXY SIKOTO YTBOPIOETHCSA HEOOXIHA MOpOKHMHA. J[JIsT TOTO
o0 OTgnMaTI/I nig3eMHi pe3epByapu mictkictio 100, 200, 400, 500, 700,
1000M”, HeoOxi/1Ha MiHIMaJIbHA MOTYXHICTh Tipchbkux nopia — 18, 23, 27,
30, 331 38 M BIAOBIIHO.

[lix yac BUOYyXy sIAEPHOTO 3apsiy YTBOPIOETHCS MJIa3MOBa KyJis, siKa
pPO3IUIABJISiE HABKOJIUIIHI TIpChbKl mopoau. Tak, mnpu BUOYXYy 3apsiiy
noTyxHIicTi0 1 kT B rpaniTi 3a 30 MKc posmnaBisieTrbest 0au3pko 1000 M>
MOPOJH, a Ta3u, MO PO3IMHPIOIOTHCS, 30UIBIIYIOTh 00’ €M MOPOKHUHU 10
2000...80004°.

Y CHIA B 1967 pori nipu mpoBeJeHHI eKcriepuMeHTy «l'e30arri» 3a
JOTIOMOTOI0  siiepHOTO 3apsiay B 26 kT Oyna CTBOpeHa IMmia3eMHa
MOPOKHUHA 00'€EMOM 56000M".

PoGoTu 31 CTBOpPEHHSI MiA36MHOT0 CXOBHIIA TTOYMHAIOTHCS 3 OypiHHS
CBEPJIJIOBUHHM BEJIMKOTO JiaMeTpa 1 riamOuHo, sk mpaBwmio, Big 200 mo
800 metpiB (puc. 4.49). B maxTy OIyCKarOTh 3apsja, 3BEpXy HaJ HUM
CHOPYIKYIOTh MPOOKY 3 CHIIy4uX MaTepiaiiB (rajbka, MiCOK Ta iH.), BHIIE
PO3MIIIYIOTh HEOOXIJIHY BHMIPIOBAJbHY araparypy, YCTs 1 OTOJIOBOK
CBEP/UVIOBMHM  TaMIIOHYIOTh  O€TOHOM, Ha  Oe3meuHid  BijcTaHi
PO3TalIOBYIOTh IMYHKT K€PYBaHHS.
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ITyHKT KepyBaHHS

Ii JliarHOCTHYHA

arapatypa
800 m
IIpoOka

._— S nepuuii 3apsin

BunaproBanu
HOPOAN

CeiicMiyHa XBHIIS

= Po3maBieHa nopoaa

0

«~—600 \—>

OcianHs TOBEPXHI

Tuck nanae, CkymueHHs
[IaXTa PUHYETHCS

Puc. 4.49.Cranii cTBOpeHHS M136MHOT MOPOKHUHU B PE3yJIbTaTi
SIEPHOTO BUOYXY: @ —MIJArOTOBKA; O — MiAPUBaHHS; B — YTBOPECHHS
MIOPOKHUHU

Jlam mpoBOJSATH MAPUB 3apsay, IO MPU3BOIUTH 0 BUIIAPOBYBAHHSI
MOpOAM, a JI0 MOMEHTY 3aBEpIICHHS MPOIeCY MiApUBaHHSI BCS CHEPTis
30cepeKeHa B rasi, sIKUi BKJIIOUYA€ BJIACHE MPOAYKTH JETOHAIT SIEPHOTO
MajJbHOTO 1 YaCTWHM 3apsSaHOTO MPUCTPOIO, IO BUIapyBaiucs. Bemmka
JacTHHA IMX Ta3iB — IIe¢ Napy PI3HUX METajiB Ta IHIIMX PEUYOBHH 3
BHUCOKOIO TEMIIEpaTypOI0 KOHIEHCAII].
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Temmepatypa pgocsirae ACKUIBKOX MIJBHOHIB KEJIbBIHIB, THCK —
necatkiB tucsa ['Tla, mpu 1bOMYy CTIHKM TMOPOXHUHH SIBIISIIOTH COOOFO
OIUIABJIEHY JIO CKJIONOJIOHOrO cTaHy mnopoay. [lotimM y Mipy najaiHHS
TeMIepaTypy Ha JHI TMOPOXHUHU HAKOMUYYEThCS PO3IUIABJICHA TipChKa
mopojaa 1 4yepe3 KiabKa TOAWH IMCIS TaAIHHSIM TeMIepaTypu 1 THUCKY
MOPOKHUHA TIPOCiZae, y pe3yiabTaTi 4oro Ha TIOBEPXHI YTBOPIOETHCS
BopoHKa. [licisa 3akiHU€HHSI MEBHOTO TEpioy, HEOOX1THOTO IS TIaIIHHS
TeMIepaTypu 1 3HIKEHHS pajlaiii, TPOBOAUTHCS OypIHHS HOBHUX
CBEP/UIOBMH, 110 PO3KpHBaIOTh mopoxkHUHY. Ilicas mge3akTuBalii
CBEPJJIOBUHM  OOJIAIITOBYIOTHCS NI TOJadl Ta  BIJKAYyBaHHS
HaQTOMPOAYKTIB, HA TOBEPXHI OYIYyIOThCSI TpPYOOIPOBOANU, HACOCHI
CTaHIIi Ta 1HIIa 1HPpacTPyKTypa, HEOOX1IHA I POOOTH HaPTOCXOBHIIIA.

4.5.30epiranHs 3pixKeHUuX rasis
4.5.1.3araanHi BizoMocTi

3pipkeHi  rasW, 10  BHUKOPHUCTOBYIOTBCS B CHEPreTHIN,
MPOMUCIIOBOCTI, KOMYHaJIbHOMY TOCIOJApCTBI Ta SIK MOTOPHI MaJIUBa,
PO3IUIATHCS HA JIB1 TPYIIH.

— 3pimkeni ByriaeBoaHesi rasu (3BIT, anra. Liquefied petroleum gas
(LPG)) — cymim ckparmieHHX TiJi THCKOM JIETKHX BYTJICBOAHIB 3
TeMIepaTyporo KumiHHs Big — 5010 0 C.

— 3pimkenuit npupoxnuii raz (3III°, amrn. Liquefied natural gas
(LNG)) — npupoanuii ra3 (nepeBakuo metan, CHy), mITYy4HO 3piIKeHHIH
nuIIXoM oxoJiomkeHHs a0 — 160°C mns 3pydHocTi 30epiranHs abo
TPaHCIIOPTYBaHHS.

3piKeHuit TIpUPOJHUN Tra3 € piauHOK 0€3 3amaxy 1 KOJbopy,
mrieHicTio 0,41 — O,5%r/n  3anexHO Bia TeMIepaTypH, THCKY, 1 3MICTY
BUIIMX alkaHiB (HMIIbHICTh yucTOoro Merany 0,41 kr/m mpu TemriepaTypi
KUIIHHS, OpU MiJBUINEHHI THUCKY 1 3HM)KEHHI TeMIepaTypu TyCTHHA
3poCTa€, JOMIIIKM BHIUX aJKaHIB TaKOX IIJBHIIYIOTh INIIbHICTE). He
TokcuyHui. Temmneparypa kumiHHi —158...-163 °C.Cyuacuuii 3III'
ckiagaeTbes Ha 85 — 95 %3 MetaHy, a B iHmI 15 — 5 %BXoasaTh €TaH,
nmpomnaH, OyTaH, a3oT.

Pi3Huilst B (i3MYHUX BIACTUBOCTSAX Ta3iB 3yMOBIIIOE Pi3HI YMOBH iX
30epiranns. IIpoman-Oyran MokHa 30epiraTu B  cTajieBuXx abo
KOMIIO3UTHUX MICTKOCTSIX TiJ HU3bKUM THCKOM. 3III" yHacmigok HU3BKOI
TeMIIEpaTypy KHIIIHHA — B TEIUIOI30Jb0BAaHUX a00 O0XOJIOJKYBAaHUX
MICTKOCTSIX.
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CxoBuilla 3piKEHUX ra3iB HEOOXiJHI Ha ra30- 1 HadTomepepoOHUX
3aBOJiaX, YCTaHOBKax cTaOumizamii HadTH, Ta30pO3MOAUTBHUX 1
ra30HANOBHIOBAJIbHUX CTaHIISAX, HA XIMIYHUX HIANPUEMCTBAX, IS
HOpPMaJbHOI  €KCIUTyaTaiii  TpyOOmpoBOAIB  3pIIKEHOro  Ta3zy 1
pEeryJIIOBaHHSA CE30HHOI HEPIBHOMIPHOCTI Ta3ocmokuBaHHA. [[piOHI
MICTKOCTI 3p1JI)KEHOT0 Ta3y BUKOPUCTOBYIOTH I KOMYHAJIbHO-MIOOYTOBUX
moTpeod, B CUIBCHKIN MICIIEBOCTI Ta Ha TpaHCHOpTi. CXOBHINA 3PIIHKEHUX
raziB HeoOXximHi s 3a0e3medeHHss Oe3nmepeOiiHOro BHUPOOHHUIITBA Ta
pOOOTH TPAHCIIOPTY .

CxoBumia 7y 3pIDKEHMX  BYIJICBOAHEBHX Ta3iB  3a CBOIM
MPU3HAYCHHIM MOHA PO3JAUIMTH Ha YOTUPU OCHOBHI TPYIIH.

['pyna A — cxoBwuia, 10 3HaXOJATHCSl HA ra3o- 1 HadTonepepoOHUX
3aBogax. O0'eM pe3epByapHOTO MapKy TaKUX CXOBHUI] BU3HAYAIOTH 3a
dbopmynoro

N
A )
3650k,
ne My — piuyauii o6csar BUPOOHHUIITBA 3PIIKEHOTO BYTJIEBOJHEBOTO Ta3y,
7 —yac 30epiranns, Ai0 (2 — 20),Bu3HavaeThCs 3a7ICKHO BiJ IPHHHATOTO
IUTSL IPOMHUCIIOBOTO MiAIPHEMCTBA HOPMATHUBY; p — I'YCTHHA MPOIYKTY, IO
30epiraerbes; K, — Koe(ilieHT 3aII0BHEHHS pe3epBYyapiB CXOBHIIL.

I'pyma b — cxoBuIilla Ha TIepeBAIOYHUX KYIIOBHX 1 MOPTOBUX Oazax
3p1KEHOTO BYTJICBOJHEBOTO rasy, pe3epByapHi napKu
razoHanopHioBanpHUX  cTtaHmii  (THC).  HeoOXimHy ~ MICTKICTB
pe3epByapHOTO TApKy CIiJ BU3HAYaTH 3aJ€XHO BIO  J1000BOi
MPOAYKTUBHOCTI CXOBUIIA, CTYIICHS 3alIOBHEHHS pe3€pBYapiB Ta KIJTLKOCTI
3ape3epBOBAHOIO i1 30epiraHHs 3piHKEHOTO BYIJIEBOJHEBOTO Ta3y.
KinpkicTe ra3zy, 1m0 pe3epBYETHCS, JOLUUIBHO pPO3pPaxoByBaTH 3
YypaxyBaHHAM dYacy pOOOTH cXoBHIIA 0€3 HaIXO/PKEHHA Tasy 7, 3a
dbopmynoro

I
T,=o  +T,+T,,
D

p

ne | — Bigcranp Bif 3aBOAY-IIOCTadyalbHUKA 3P1IKEHOI0 BYIJICBOJIHEBOTO
rasy 0 CXOBHIIA, Vi, — HOpMATUBHA MIBUJKICTh JOCTABKM BaHTaXI1B (murst
3alli3HULI NpU HeperiHHii Biampasui npuiiMaetsea 330 kM/no0y); Ty —
yac, 110 BUTpPAYa€TbCs Ha oOmepallii, MOB'A3aHi 3 BiANPaBICHHIM 1
npuOyTTIM TpoaykTy (mpuiiMaethcs 1 moGa); 73 — vac, Ha SKUH CIij
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nependayaTd  eKCIUTyaTallliHUK 3amac  3pIDKEHUX Ta3iB Y  CXOBHII
(3aJ1e’KHO BijJ MICIIEBHX YMOB IpuiiMaeThes 3 — 51i0).

I'pymna B — cxoBuma y conoxkuBauiB (BEJNHMKI ITPOMHCIIOBI
HiIpHEMCTBA, HaceleHi NyHKTH). HeoOXigHuii o0CAT MHMX CXOBWII
PO3paxOBYIOTh 3 PIYHOI MOTPEOH 1 XapakTepy CIOKUBAHHS 3P1AKEHOTO
BYTJIEBOJIHEBOTO Ta3y.

I'pyma I' — cxoBuma s 3riaJpKyBaHHS HEPIBHOMIPHOCTI
CIOKMBaHHA Ta3zy. Bonu 3abe3medyroTh Oe3mepediiiHy 1 Oe3mepepBHY
nojiady Ta3y NpH KOJUBAaHHSIX (CE30HHMX, JOOOBHX, TOJWHHUX) HOTO
criokuBaHHs. OOcsr cxoBuil V, Wi 3r1aJKyBaHHS HEPIBHOMIPHOCTI 13
3aCTOCYBAHHSM 3P1I)KEHOr0 MPUPOJHOTO Ta3y BU3HAYAIOTH 32 (OPMYJIOIO

v o M
100¢

ne M — piuHe CIOXMBaHHS Ta3y; [/ — BeIWYMHA MIKOBOTO HAaBaHTAKCHHS
(B % Bim ychOro CIOXHBAHOTO Ta3y); ¢ — KUIBKICTh MapoBoi aswu,
oJiep>kaHo1 pu perasudikariiii 3 1 M~ 3piPKEHOT0 IPUPOJTHOTO Ta3y.

OOcsT CXOBHII IJi PETyIIOBaHHS HEPIBHOMIPHOCTI ra30CHOKUBAHHS
13 3aCTOCYBaHHSIM TMpPONaH-OyTaHOBUX cywilied V. BHU3HayYalOTh 3a
bopMyJI010

Vr — QF VFH
Qrc

ne Qr — TemnoTa 3ropsHHS HPUPOAHOro razy; Vg — oOcsar CXOBHIIA
npupoaHoro raszy; Qpc — TemioTa 3ropsHHS Ta30MOBITPSHOLI CyMINI
3pipKeHoro rasy (mpomnas, OyTaH).

3MaTHICTh 3pIIUKEHWX Ta3iB MEePEeXOJUTH B PIAKAM CTaH TIpU
HOpPMaJIBHIN TeMImeparypl Ta HH3bKOMY THCKY 3HA4YHO TOJIETIIye ix
30epiranHsi. YMoOBH 30€piranHsi 3pIDKEHMX Ta3iB 1 iX cymimeid B
MICTKOCTSIX BHU3HAUYaIOTHCS (PI3MKO-XIMIYHUMUA 1 TEPMOJMHAMIYHUMU
BJIACTUBOCTSAMHU 3P1JIDKCHUX Ta31B.

4.5.2.I"a3roabaepu

lasrompnep (amrin. Gas-holder) —pesepByap s 30epiraHHs
ra3onoiiOHNX PEeYOBHUH, TaKWX, HANPUKIAMd, SK MPUPOAHUN Ta3, Oloras,
3p1IKEHUN HAPTOBUI a3, MOBITPS 1 T. 1. [CHYIOTH Tra3roiabaepu 3MIHHOTO 1

MOCTIMHOTO 00'eMYy.
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["azronpaepu kiIacudikyrOTh 3a TAKUMU O3HAKAMU:

3a mamepiaiom  6U20MOGNeHHs — CTajeBl, 3a1300€TOHHI;
($10poOeTOHHI; M’ SIK1;

3a eeomMempuyHolo opmoro — NWNHAPUYHI 3 TJIOCKUMHU JTHHUIIAMH;
UTHAPUYHI31 CHEepUIHUMH THHUINAMHK; chepuuHi (KyJIbOBi); KparieBHIHI
(chepoinanbHi, 6araTOTOPOBI, MWITIHAPUIHI TOPOKPATICIIBHI).

3a pO3MAULy8aHHAM BIOHOCHO NOBEPXHI 3eMjii — HaJ3eMHI, T1JI3EMHI;
HaniB3aHypeHi (i3 3aCHIaHHIM).

3a KOHCMPYKMUBHUMU OCOOIUBOCMAMU — OJHOCTIHHI; JBOCTIHHI;
JBOCTIHHI 130TE€PMIYHI.

4.5.2.1.CTaneBi ra3rojibjiepu

Haitbinpimoro nommpeHHss HAOyIu cmanesi YuniHOpuuHi 2aseoivoepu
13 chepUIHUMU TaxXaMu 1 TUIOCKUM JHOM JIJis 30epiraHHs BEJIMKUX OOCST1B
3pIHKEHUX Ta3iB Y CKIIAl BEJIUKUX MPUITOPTOBHX TepMiHamB (puc. 4.50).

[30TepMiuHI MICTKOCTI JJIi 3PIDKEHOTO Ta3zy SBISIOTH COOOFO
CTaJeBUH IMWIHAPUIHUN KOPITyC, SIKMH MOXKEe OyTH PO3MIIICHHH SK Ha
MOBEpPXHI 3eMJii, Tak 1 mja Hew. [Ipuw 1nboMy HE3aleXHO BiA THUITY
pO3MIILIEHHSI Ha pe3epByap OyJe YWHUTHUCS THUCK, HANPUKIAA, BiJ
TEIUTOI30ISMii  a00 1HIIMX METAJIOKOHCTPYKIiH (CXOJiB, IUIOIIAIOK
oOciayroByBaHHs Ta iH.). II[o0 mpoTAroM ychoro TepMmiHy eKCILTyaTallii
Oyma 30epekeHa TEOMETpis pe3epByapa, Ha Kapkaci ¥ Jaxy
nepeadavaroThCs KUTbI 1 pedpa )KOPCTKOCTI.

Puc. 4.50.CraneBi HWIIHAPUYHI Ta3rOIbACPH 3 TNIOCKUM JTHOM 1
chepUUHUM JaXOM Yy CKJIaJll IOPTOBOTO TEPMIHAITY 3 IPUHOMY
3piIKEHOro raszy
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MarepiaioM i1 BHTOTOBJICHHS 130T€PMIYHMX pE3E€pByapiB €
Hu3bKoJeropana ctaiab mMapku 092C abo pi3HI 3a1i30HIKENEB] CIUIaBU
MIIBUILIEHOT  MOPO30CTIMKOCTI. 3alie)kHO BIJI YMOB  €KCILTyaTarlii
MarepiajiaMy 30BHIIIHBOTO PE3epByapa TaKOK MOXKYTh CIY)XUTH OETOH
a00 Oy/IBEIbHUM KOMITO3HUIIIMHUMN CKIaj 3 OETOHY 1 CTall.

Jlaxu BUTOTOBIAIOTHCS CHEPUUHOI, KYMOIBHOI a00 KOHYCOIO10HO1
dopmu. 3 ypaxyBaHHSIM BUMOT JI0 CTIHKOCTi, poOOYOro THUCKY, OOCATY
pe3epByapa, BIIACTUBOCTEM Tra3zy, IO 30epira€rbCs, CTIHKA MarTh
PIBHOMIPHY TOBIIUHY.

KOHCTPYKTHBHO 130T€pMIUHI pe3epByapd MOXKYTh BHUTOTOBIISATHCS
OJIHOCTIHHUMHU 1 IBOCTIHHUMH (TaK 3BaHI pe3epByapH "CTaKaH y CTakaHi'"),
a TAaKOX BEPTUKAIHBHUMHU a00 TOPU30HTATLHUMH.

BepTtukanpHi 130TEpMIUHI pe3epByapH MaroTh KiTbKa OCHOBHHX
KoHCTpyKIii (puc. 4.51).

e,

2,

+F- S = - -
: s,
i II_.HHW&NM\—W e e

T P e R I e e P
&

B A

Puc. 4.51.BepTuxainbHi 130TepMidH1 pe3epByapu: a — OJHOCTIHHHUI 13
30BHIIIHBOIO 130JIS111€10; O — IBOCTIHHUI pe3epByap 3 ABOMA
CaMOHECY4YHMHU JaxamMu

JIBocTiHHI i30TepMiuHi pe3epByapu (puc. 4.52) —Iie aBa repMEeTHUHUX
pe3epByapa, pO3TaIllOBaHUX OAWH BOJHOMY. MIUKCTIHHMI  MPOCTIp
JIBOCTIHHUX 130TE€pPMIYHUX PE3EPBYAPIB 3AMOBHIOETHCS CITyYEHUM IEPIIITOBUM
MCKOM a00 BCTAHOBIIFOETHCA TEIUIOIBOMIALNS 31 CKJIOBOJIOKHA, MIHOCKIIA,
nojiyperany (puc. 4.53)ra in. [ToTiM 34ICHIOETHCS IPOCYIIKA TEILIO130JISIIi
CyXUM a30ToM. J[0JTaTKOBO MOXIIMBE JOAAaBaHHS KOMIICHCAIIIHHOTO IIMapy 3
€JIACTUYHOI MIHEPAJIbHOI BaTH, SKUM 3JaTHUM YacTKOBO TONEPEAUTH
TeMIeparypHi aedopmaiiii BHyTPILITHLOTO pe3epByapa.

3aJIe)KHO BiJ] KOHCTPYKTOPCHKUX PO3PAXyHKIB JHUIIE ABOCTIHHOTO
130TEpPMIYHOTO pe3epByapa MOKe OYTH sIK 3arajbHUM, TaK 1 PO3ILILHUM
(st BHYTPINTHBOTO 1 30BHIITHBOTO pPe3epByapa).
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Puc. 4.52.JIBocTiHHUIA pe3epByap 3 MiABICHUM JaXOM BHYTPIITHbOTO
pe3epByapa

Puc. 4.53.JIBoCTIHHUI METaJIEBUIN pe3epByap 3 MIHOMOI1ypETaHOBOI
TEIJI0130IA11€10

3aneXHO B1J] KOHCTPYKTOPCHKUX PO3PAaXyHKIB JHUILE JBOCTIHHOTO
130TEpPMIYHOTO pe3epByapa MoXe OyTH SIK 3arajibHUM, TaK 1 pO3AUTBHUM
(U1 BHYTPIITHBOTO 1 30BHINIHBOTO pe3epByapa).

CraneBi UWIIHIPUYHI Ta3rojpiAepyd 3 IUIOCKUMM JHHINAMH, SK
MIPaBWIIO, HE 3arIMOIOIOTHCS 1 HE 00BaIOBYIOThCA.

CraneBi razrojipjiepu 13 CcHEpUYHUMHU JHUIIAMHA HaUOUIBIIOTO
MOIIMPEHHS HA0YJIM B CHCTEMaX aBTOHOMHOTO Ta30IOCTa4aHHs, y CKJIaIi
aBTOMOOUTBHUX 3aIllpaBOK 1 B TepMiHANax I 3TJIaJPKyBaHHA J000BOT
HEpIBHOMIPHOCTI CIIOKMBaHHS 3piMkKeHux rasiB. Lleil Tunm rasronbaepiB
MOXE€ PO3TalllOBYBaTUCS Ha TMOBEpPXHI 3emill, MmiJg 3eMiiel0 1 B

HAaIlIB3arjn0JICHOMY CTaHi SIK y BEpTUKAIBHOMY, TaK 1 B TOPU30HTAIbHOMY
BruKoHaHHI (puc. 4.54, 4.55, 4.56, 4.57).
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Puc. 4.54.CxemMu yCTaHOBKH HaJA3€MHHUX 1 MIJ3EMHUX HITHAPUYHUX
pe3epByapiB: a —HaJ3eMHa; 0 —I11/13¢MHa; B — 13 3aCUIIaHHIM
o ve— .2

mgdinge
& - W

25

Puc. 4.55.'opu3oHTaibHUN HUIIHAPUYHUN HAJ3EMHUI pe3epByap
JUTsl IpOTIaH-0OyTany

- '.A'-l - -;—-n-;-‘..“ = -
ey i

P T e

Puc. 4.56.CxoBuine, ke CKJIaIa€ThCS 3 TOPU3OHTATBHUX
pe3epByapiB 13 3aCUNaHHAIM
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T ey

|

Puc. 4.57.1lin3eMHn1 TOPpU30HTAIBLHUAM Ta3roJibAep Y KOTJIOBaHI Ha
(GyHIaMEHTHIH 3a11300€TOHHIN TUIUTI (10 3aCUTIaHHs)

HazemHi pe3epByapH, siKi 3aCTOCOBYIOTHCS JIJi 30€piraHHs MpPOIaHy,
OyTaHy 1 iX cymiliel, po3paxoBYIOThCS Ha poOOYUN TUCK, IO BIJMOBIIAE
TUCKY HaCHYCHUX TapiB 3p1PKEHOTO ra3dy Mpu MaKCUMaIbHIA TEMIIEpaTypi
MoBiTps B JTHIM 4ac, aine He Hmwkde +50 . IlimzeMHi pesepByapu
PO3PaxoOBYIOThCSI Ha POOOYMII THCK, IO BIJAINOBIJA€ THCKY HAaCHMYCHHUX
MapiB 3p1PKEHOTO ra3y MpH MaKCUMalbHIM TEMIIEpaTypi TPYHTY B JITHIN
yac, ajie He Hmwkue + 25 T.

[umiHApUYHI TOPU30HTAIIbHI Pe3epByapu BUTOTOBIIAIOTH 00'emom 10,
12, 25, 501 175 M°. Cxema YCTAHOBJICHHS 1 OOB'SI3KM HaWOUIBII

MOIIMPEHUX pe3epByapiB o0'emom 251 50 M° HaBeleHI Ha puc. 4.58 ta
4.59.

Kynvosi pezepsyapu 3acTOCOBYIOTH B OCHOBHOMY JUIsl 30€piraHHs
OyTtany. /{1 iX BUTOTOBJICHHSI BUTPAYA€THCS MEHIIIE MeTaily Ha OJIMHHLIO
o0'emy. Hanpukmnan, kyiaboBuil pesepByap o6'emom 600 M~ npu TOBIIMHI
cTinku 22 mM 1 mgiametpi 10,5 M, 1o po3paxoBaHuii Ha poOOUMIl THUCK
6 krc/cm?, Baxuth 70T.

VYci kepyroui NpUCTpoi HAa HAJ3EMHUX PE3epPBYyapax poO3TaIlOBYIOThCS
B OesmocepenHiii Onu3pkocTi Big mrynepiB. Ilpore y migzemMHux
pe3epByapax BOHH, a TaKOX 3amoOKHI KJIamaHu 1 KOHTPOJbHO-
BuMiproBabHi puiiaau (KBIT) moBUHHI 3HAXOAUTHCS BUIIIE PIBHS 3EMITI.

BayTpimHi giaMmeTpu mTylepiB aAjis MaHOMETPIB, BiZOOpy mpob razy
1 MIpHUX TpyOOK MOBHHHI OyTH HE OuIbIIe 3 MM, OCKUIBKA TaKUH OTBIP
PO3MIOPOIIYE CTPYMiHb PIIMHU 1 B pa3i MOJOMKH MaHOMETpa ad0 BEHTHJIA
7A€ MOXJIMBICTD MIBUIKO JIKBITyBaTH HECIIPABHICTD.

213



Puc. 4.58. Cxema ycTaHOBJEHHS Ta OOB'S3KM HAA3EMHOTO
HUWIIHIPUYHOTO pe3epByapa: 1 —kJanaH ApeHaKHUN He3amep3aruunil; 2 —
BeHTUNb 3anmipani Dy = 40 MM; 3 — IIBUAKICHUH KJIallaH HA BUTPATHOMY
TpyOompoBoai piakoi ¢aszum; 4 — KuIIeHd Il TepMoOMeTpa; D — KpaH
npoxigHui cranesuii Dy = 80 mMM; 6 — BeHTHNB A BiIOOPY NpOOH;
[/ — MOKa)X4MK DIBHA piAkoi ¢asu; 8 — 3oporHuid knanan Dy = 80 mm;
9 — tpyOomnpoBia ayist 3anmoBHEHHS pe3epByapa; 10 —pesepBHuUil mryuep;
11 —mTyuep aysi yCTAaHOBJICHHS CHUTHaji3aTopa TpaHWYHOTrO piBHSA; 12 —
MIOK aus ornany pesepsyapa Dy = 450 mm; 13 — 3ano0ixHi Kiananuy,
14 — TtpybGompoBinx mapoBoi (aszu; 15 — Ham3eMHHI CTaneBUM
MAJTIHAPUYHAN pe3epByap;, 16 — mrok i BEHTWIALII pe3epByapa,
17 —xpan npoxinnuii cranesuit Dy = 50Mm

Puc. 4.59. Po3ramyBanns

apMaTypd Ha KpHUIIIl I1J3€MHOTO
ra3rojipJepa

HazemHi pesepByapu i 3axXUCTy BiA J1i COHSYHUX IPOMEHIB
3a0apBIIOIOTh Y CBITJAUMN KOJIp 1 0OJAIITOBYIOTh TIHBOBHUMHU KOXyXaMu
a00 PO3TaIIoBYIOTH ITiJ HaBicamu (puc. 4.60).
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Puc. 4.60.I"azrosbaepu mijJy TIHBOBUMH KO3UPKAMHU

[TinzeMH1 pe3epByapu MOKPUBAIOTH MPOTUKOPO3INHOIO 130JAIIEI0 1
3aCHUIAIOTh McKOM. KokHa MICTKICTh OOJIAIHY€ETHCS JTIOKaMH, TIPH IIbOMY
mok-y1a3 Mae aiamerp 0,45wm, a mrok ans BenTuianii — 0,20M. Bix mroka-
Ja3y BCEpeMHY TOPU30HTAILHOTO pe3epByapa BCTAHOBJICHA ApaOuHa st
CITyCKY MO HI{ JIIOAWHY I 9ac BHYTPIMIHBOTO Oy MicTKocTi. IIITyrep
JUTSI CIIYCKY BOJIM TIOBMHEH OyTH 00JagHAHUN He3aMep3at0urM KJIAITaHOM.

VY pesepByapiB 0a3u 30epiraHHs maroTh Oyt HactynHi KBITIA Ta
apMaTrypa. MOKaX4YUK PIBHS PIaKOI (a3, MOKaKIYUK TUCKY MapoBoi (a3,
3amo01KH1 KJIanaHu, TEPMOMETPHU IS BUMIPIOBAHHS TEMIEpaTypu piaKoi
da3u, IOKU-a3M 1 BEHTWISIIWHUM JIIOK, NPUCTPOI JUIsI TIPOTYBKHU
pe3epByapa mapoM abo 1HEPTHUM Ta30M 1 BUAAJICHHS 3 HHOTO BOJH 1
BXKKHUX 3aJIMIIKIB, TPUCTPIN I BiIOOPY MpoO piakoi i mapoBoi dasu.

KpiMm TOro, Ha HamOBHIOBAJIIbHO-BUJATKOBOMY TpPYyOOIPOBO/II
pe3epByapa BCTAHOBIIOETHCS IMIBUAKICHUM KiamaH, IO aBTOMAaTHYHO
BIIKJIIOYAa€E TPyOOMNpoOBi Tpu HOro po3puBi abo iHIIN aBapii, 110
MPU3BOJUTH J0 BUKHUJY 3 pe3€pByapa BEIUKOI KIJTLKOCTI 3P1KEHOT0 Tra3y.
Koxen pesepByap 00naJHYeTbCsl HE MEHIIE HIXK JBOMa MPYKUHHUMU
3aMmo0KHUMH  KJlaraHaMu (poOoYrMM 1 KOHTPOJBHUM), 3a0e3MeueHUMHU
MIPUCTPOSIMU JJISI KOHTPOJILHOI MTPOTYBKHU.

JUist  cTUMyJIIOBaHHS BHUAA4l Ta3y Tas3roJbIAepU MOXKYTh OYyTH
oOJsiaiHaH1 KaOeJIbHUMU a00 CTPIYKOBUMHU EJIEKTPUYHUMHU OOIrpiBadyamu
(puc. 4.61).

Cdepuuni (KynbpoOBi) Ta3roibIepy CTAIM HAWOIIBII parlioHATbHUMHU
Ju1si 30epira”Hst pivH 1 Ta3iB MiJl TUCKOM, OCKIJIbKU TeoMeTpuydHa dopma
KyJil HaWOlJbIlle BIAMOBIAAE CIPUMHSATTIO BHYTPIIIHHOTO HAJJIUIITKOBOTO
TucKy. Ilpu cropykeHHI UX pe3epByapiB TOBIIMHA iX CTIHKHA 3HAYHO
MEHIIIC TOBIIMHU MIJIIHAPUYHOTO pe3epByapa Toro >k miamerpa. [lpu
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KyJbOBI (opMmi pe3epByapa JOCITAETbCS HaMMEHIa IUIOIIa MOBEPXHI
o0ononku. KpiM TOro, KyjiboBl pe3epByapd BHUMAararOTb MEHILO1 TUIONI
I iX pO3MIIICHHS, MCHIIIe KOMYHIKarliil i oomagHanus (puc. 4.62).

Puc. 4.61.Kabenpauii enekTpooOIrpiB ra3roipaepa

Koncrpykiris KYJIbOBHX, KaIUICBHIHUX, chepoinanpbHUX,
MHOTOTOPOBUX 1  UWJIHAPUYHUX  TOPOKAIEIbHUX  pe3epByapiB
(rasroypaepiB) JOKIAIHO po3rigHyTa B 11. 2.1.6.

4.5.3.Po3paxyHoK CTaJIeBUX ra3roJibjaepin

30epiraHHsi 3pIPKEHUX Ta3iB Yy CTaJeBUX MICTKOCTSIX Ma€ CBOI1
crieruigyHi O0COOJMBOCTI, SKI 3yMOBIIIOIOTHCS 3HAYHUMH BEJIMYHMHAMU
TUCKIB HACHUYEHHUX TMapiB, Koe(dilieHTaMHU OO0'€MHOTO pPO3LIUPEHHS 1
CTUCHEHHS piauH. KUIBKICTh 3piPKEHOTO raszy, IO PO3MIIIYEThCI B
MICTKOCT1, CYBOPO OOMEKYETHCS HOPMOIO HAIIOBHEHHSI, SIKa BU3HAYAETHCS
3a (OpPMYIIOI0

G=Vp',

ne V — 06'eM micTkocTi, M o — FyCTHHA PIJKOro ra3zy npu MakCUMaJbHO
MOXJIMBIH TeMnepaTypi B yMOBaX €KCILTyaTallii.
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JlomycTUMHUIT TUCK Yy MICTKOCTI BHU3HAYA€THCS THCKOM HACHYEHUX
mapiB 3pIHKEHOro ra3y. SIKIo rady B MICTKOCTI OlbIlle HOPMH, TO TIPHU
HarpiBaHHi J0 MaKCHMaJbHOI TeMIlepaTypH, JO3BOJICHOI B YMOBax
eKCIUTyaTaIlli, e mpu3Bee A0 MiABUIICHHS TUCKY O1IbIIe JOMYyCTUMOTO.

JI1s1 po3paxyHKy THCKY B pasl 3allOBHEHHS MICTKOCTI PiAKOI0 (a3oro
JIOBOJUTHCS] BPAXOBYBATH MPYKHE 1 TEPMIUHE 30UIbIICHHS i1 00CsTY.

Hexait y micTkicTh 00'eMoM Vi mowmimieHnit 3pimkeHuid rasz. Ilpu
Temmneparypi rasy 717 CTYIiHb 3allOBHEHHS MicTKocTi K, a rycrtuHa
3aBaHTAXEHHS p; BU3HAYAIOTHCS BUPA3OM

pL=k(p—p)+pr. (4.20)

Tyt cryninp 3anoBHeHHS K — BiHOIIEHHS 00cary piakoi ¢asu a0
BCHOTO 00cATy MICTKOCTI Vi, @ p; 1 p — T'yCTHHA BIAMNOBIAHO PIAKOT 1
napoBoi a3 mOpu iX pPIBHOBAXHOMY CTaHi. K0 Tpu HarpiBaHHI
3piIKEHOro ra3y pijka ¢asza 3allOBHUTh YBECh 00'€M, TO TUCK B MICTKOCTI
Dase Oyl€ CKIanaTHCsA 3 TUCKY HACHYEHUX MapiB [y 1 THCKY CTUCHEHHS
piakoi ¢azu Ap,,

Pagc = Pyt +Aper . (421)

Tuck Apy BU3HAYAETHCA 4Yepe3 30IIbIICHHA 00'cMy piAMHU B
pe3yJIbTaTi 130TE€PMIYHOTO CTUCHEHHS 1i CTIHKAMHU MICTKOCTI

VipL

_th

_ 1 .
Apcp_ﬁCTD m ) (422)

et
ne fer — KoedilieHT 00'€eMHOTO CTUCHEHHS; p' — ryCTUHA PiaKoi (a3u npu
TeMnepaTypi 7’1 THCKY HACHYEHHX IapiB Pyt.

O’em wmicTkoCTI V¢ pO3paxoByeThCs K cyma mpyxHoro AV, 1
TepMidHOTO AV, 301Ib1IIEHb 1 TOYAaTKOBOTO 00CATY

Vo SV, +AV, +AV,.

3icraBisgroun piBHsAHHA (4.20), (4.21)i (4.22), 3HaiiieMo CTYIMiHb
3aIIOBHEHHS MiCTKOCTI
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"

k= P o Vit _ A
(P1=pP) V11-Ber(Page ~ pyt)] (P~ p1)

3BIJICH KUJIBKICTh razy, sika MOXe OyTH BMIllleHA B MICTKICTh 1 TIpHU
HarpiBaHHI HE 3arpo’KyBaTUMeE MIJIBHUIICHHSIM THUCKY BHIIE JIOMYCTUMOTO,
BH3HAYAETHCS BUPA30OM

Vot
[1~ Ber (Page ~ Pyt )] .

G, =101 = o

301IbIIEHHS 00CATY MICTKOCTI B PE3YJIbTaTI MPYAKHOTO 1 TEPMIYHOTO
PO3LIUPEHHSI MOXYTh OyTH 3HaM/IEH] B KO)KHOMY KOHKPETHOMY BHUIIAJIKY.
JIns  UWIHAPHYHOI  MICTOCTI 3 HamIBCPEpUUYHMMU  JTHUIAMHM 111
301JIbIIICHHS BUBHAYAIOTHCSA BUPA3aMU:

— IIpU TEPMIYHOMY 301JIbIIIEHH] 00CTY

AV, =V, 3a(T -T));

— IIpHU TIPY>KHOMY 30UIBIICHHI 00CATY

2D
AV, =V1E(pa6c = Pyt) s

e o — KOE(IIIEHT JIHIMHOTO PO3MIMPEHHS METajly Kopmnycy OajoHa;
0 — TOBIIIMHA CTIHKHU 1 JHUINA OajioHa; £ — MOJy/Ib MPY>KHOCTI MaTeplany
KopITycy OajoHa.

Tuck y €MHOCTI IIpY HarpiBaHHI 3PiIHPKEHOT0 ra3y JOPIBHIOE THUCKY
HACUYECHUX TMapiB 1 3MIHIOETHCS BIAMOBIIHO JO KPHUBOI PIBHOBAXKHOTO
CTaHy, MOKHU € mapoBa moaymika. Sk TUIbKH 3p1KEHUN Ta3 HArpiBa€ThCs
HACTIIbKH, 110 Horo piaka (a3a 3alOBHUTH yBEeCh O0'€EM €MHOCTI, THUCK
MOYHE 3MIHIOBATHCSA BIIMOBITHO 10 3alexHOCTi (4.22). Uum MeHIe
(dakTHYHA CTYIIHL 3aMIOBHECHHS, TUM OLIbIIE 3PIIHKEHUM Ta3 MOXe OyTH
HarpiTUi, MOKU HOro pijika (paza He 3aMOBHUTH YChOTO 00CHTY.

Hopma HanmoBHEHHS MICTKOCTEH 3piPKeHUM ra3oM OyJie po3paxoBaHa
MPaBWIHHO B TIA3€MHMX 1 HAJ3€MHHX MICTKOCTSIX 1 B OaloHaxXx mpu
temnepaTtypax BianoBigHo +40, +551 +65° C, skmo pigka ¢asza razy B
pe3ysbTaTi TEeMIIEPATypHOTO PO3LIMPEHHS IOBHICTIO 3aiiMe BeCh 0O0CST
MICTKOCTI.
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[Ipu HarpiBa"H1 3pIIHKEHOT0 ra3y 0 PO3PaxXyHKOBOI TeMIIepaTypu
(tax Oymemo HasuBaTh Mexi Temreparyp +40, +55i +65 ) He 3amxan
piaka ¢asza 3amoBHIOE BeCh 00’ €M MICTKOCTI TOYHO IMPH 1[Il TEMIEpaTypi.
B onnux BuUmajgkax 1€ CTaHEThCA MPU MEHIIUX, B IHIIUX — MPU BUIIHUX
TeMrepaTypax, HDK pO3paxyHKOBa, HaBiTh s OJHAKOBUX 3a
HOMIHAJIBHUM OOCSATOM MICTKOCTEW 1 HAIIOBHEHUX OJIHAKOBOKO KUIBKICTIO
rasy. [lepmra mpuyuHa MpOTO MOJIATa€ B TOMY, IO MICTKICTh MOTja OyTH
3alIOBHEHA Ta30M Oinbilie abo MeHIIe HOpMHU. BiaxuieHHs Big HOpPMU
B11I0YBA€ThCSI BHACIIJOK HETOYHOIO BHU3HAYEHHS KIJIBKOCTI ra3y 00'€MHO-
BaroBMM CIIOCOOOM y MICTKOCTSX 1 3BaXyBaHHSAM B Oanonax. Jlpyra
MPUYMHA — TEOMETPUYHHUIN 00'€M MICTKOCTI MOXe OyTH Oibiiie abo MEeHIIe
HOMIHAJIbHOTO. SKIO MICTKICTh KaliOpoBaHa Ha MICIII MOHTaXy, TO
BHACIIIOK MOXHUOOK TMpU OOMIPIOBAaHHSX 1i TaOMMYHUN OOCIT MOXKe
BUSBUTHUCH OUIbIIE 00 MEHIIIE A1HCHOTO.

[Ipu excrutyaraliii MiCTKOCT1 3pIKEHUN Ta3 MOXKe OyTH HarpiTHuil 10
PO3paxyHKOBO1 TeMreparypu. Skmo pigka ¢dasza 3amoBHUTH YBECh 00'€M
MICTKOCTI TIpM TEMIIepaTypi, MEHIIiH, HIK pO3paxyHKOBa, TO IIpHU
MOJAIBIIOMY MIJBUIIEHHI TEeMIEpaTypu THUCK 3PIIPKEHOTO razy MOXKe
cTaTh OUIBINE JOMYyCTHMOTO 1 MPHU3BECTH A0 IUIACTUYHHUX Aedopmalriit
MICTKOCTI.

3aJIeXKHICTh TUCKY Bl TEMIIEPATYypHU B MICTKOCTI, KOJIU BECh 00 €M
3aII0BHEHHH PiAKUM ra3oM, 3 hopmyiu (4.22)0yae MaTH BUTIIST

U

PL cD P
= =1=3a(T-T)+——pyr+"5 BerP
P 1 X yl ot ct Myt

- 1
p A bt
Pt E
e ¢ — KOoe(illieHT, 10 BPaXxOBYE IeOMETPUUYHY (POpMY MICTKOCTI TpHU
Mpy>KHOMY 30UIbIIIEHHI i1 00CsTY.

bynemo BBaxkaTu, 110 Temmeparypa rady 7 MOCTiHHA 1 JIOpiBHIOE
pO3paxyHKOBIH. KO MICTKICTB Mae 00 €M, SKUH JOPIBHIOE
HOMIHAJIBHOMY, 1 HalOBHEHA KUIBKICTIO Tra3y, II0 JOPiBHIOE HOPMI
HAIOBHEHHsI, TO TUCK OyJie BIJMOBIAATH TUCKY MapiB MPU PO3PaXyHKOBIN
TeMIepaTypi.

[IpunmyctriMo, 10 HOpPMa HAMOBHEHHSI TMEPEBUIIECHA, a 00 eM
3MEHIIICHUM y pe3yJIbTaTl BiAXWICHHS MOro BiJI HOMIHAJIBLHOIO 3HAYCHHS.
VY 1upoMy BUMNAJKYy MiABUIICHHS TUCKY B MICTKOCTI OlJIbIlI€ TUCKY MapiB
NPy PO3PaxyHKOBiIM Temmeparypi Moke OyTH BHU3HAUCHE fAK Cyma
30UIbIIeHb (DYHKIIII THUCKY 32 3MIHHUMHM — HOPMI HAIlOBHEHHSI Ta 00'eMy
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MICTKOCTI 3T17HO 3 OpMYJIOH0

ch, 1
{1+ 3a(T -Ty) +éE(,8 + Pyt — pﬂ}dG
+

CT

dp= 5
p{\/l(G,BCT +CDJ
Bex \ Mot E

ch, 1
1+3a(T-T)+ (- + Pyt ~ GdVv
4[ (T-T) dE( Pyt py_L}

CT

, 2
,Otvl2 [G:BCT + CDJ
IBCT lei ok

3'sicyeMO BEJIMYMHM BIAXHWIICHb KIJTBKOCTI razy Ta 00'€My MICTKOCTI
B1J] iX HOMIHAQJILHUX 3HAYEHD.

VY MicTtkocTi mpu 00JIKy rasy 00'€MHO-BaroBUM CIIOCOOOM HOro
KUTBKICTh MOXE OyTH HETOYHO BH3HAYE€HA B PE3yJIbTaTi MPOCTOI MMOMMIIKA
omepaTopa, a TaKOX uepe3 MOXUOKHU MijJ 4Yac BU3HAYCHHS TEeMIEpaTypu
razy 1 BUMIpY piBHA. SIKIO MPUMHATA KUIBKICTh MPOJAYKTY abo Ta, IO
BIJIMMYCKA€ThCS 3HA4YHA, TO CyMapHa MoxuOka 00'€eMHO-BaroBOro CrocoOy
ckianae Big + 0,310 + 0,4 %,a K10 KIIBKICTh MPOJIYKTY BPaXOBYETHCS
JMYWILHUKOM, TO TOXuOKa ctanoButh * 0,5 %.

[Toxubka o00’e€My THIIOBUX TOPHU3OHTAIBHUX pPE3EpByapiB IMpHu
KkaniopyBaHHi craHoBuTh Big + 0,5 mo + 0,7 %. J[ig ropu3oHTAIBHUX
pesepByapis Mamoro o0’emy (zo 10 — 15 M°) rpannusa mnoxu6ka
KamopyBanHs npuitMaetbcs 1 %0.

3anizobemonni 2azeonvoepu (puc. 4.63) pa3oM 3i CcTaleBHMH
3aCTOCOBYIOThCS IS 30epiranHs 3piKeHux Tas3iB. Jlo ix mepesar
MOPIBHSHO 31 CTAJICBUMH, MOXHA BIJTHECTH.

* MEHIITY METaJIMICTKICTb;

* MEHIITY BapTICTh,

* Kpalli TepMOI30JIAII1iHI BIIaCTUBOCTI;

* TpUBAJl TEPMIHU CITYKOH.

3 KOHCTPYKTHMBHOI TOYKM 30py 3ali300€TOHHI Ta3rojbAepH
aHAJIOT1YH1 CTaJICBUM.

Haiibinbmoro mommMpeHHst cepell  3ali300€TOHHUX —pe3epByapiB
OTpUMAJIH 3aenubaeni KOHCTpyKIii (puc. 4.64).

KoHCTpykTHBHO 11 pe3epByapu  CXO0XI 3  Ha3eMHHUMH
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4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

3a11300€TOHHUMHU ~ pe3epByapaMu, OJHaK iX TiepeBarm — Kparia
TeTUTO130JISI111s 1 O1TbIIIa Oe3MmeKa eKCIuTyaTarii.

® 08600
SIS IS ICRCRN)

Puc. 4.63.bynoBa HazeMHOTO 3a11300€TOHHOTO Ta3rojbaepa 3i
chepruHUM JaXOM 1 MIJIBICHOIO TEIJI0130JIbOBAHOIO MIIATHOPMOIO]
1 —migknanka gaxy; 2 —maBicka; 3 —3ali300€TOHHE TOKPUTTS,
4 —0ivHa CcTiHA 3 TOPTIAHAIIEMEHTY; S —3a/11300€TOHHA CTiHA IT1/ICTaBKH,
6 —3a11300€TOHHI naji; 7/ —i30J1is 1axy; 8 —mijaBicHa IaTdopMma,
9 —BHyTpimHI#K Kopiyc; 10 —Tenno0i3011is CTIHKHA pe3epByapa,;
11 —migknanka; 12 —BTOpUHHA MTEpETOPOIKA

Puc. 4.64.Tepminan npuitomy i perazudikaiii 3pijpKeHOro razy

KoHcTpykiiist gaxy, sK 1 y pe3epByapiB Ha MOBEpPXHI, MOXe OyTu
pi3HOIO: miABICHOIO IUIOCKOK (puc. 4.65), KymoJbHOIO 3 TiJIBICHOIO
mwiatgopmoro (puc. 4.66),repmoizonboBaHoro (puc. 4.67).

IIpuHnunoBa  BIAMIHHICTH  MIABICHOIO  IIOCKOTO  J1aXy  Bif
CaMOHECYYOr0 BHYTPIIIHBOTO JaxXy MOJIATA€ B TOMY, IO Mapu MPOIYKTY
BUIBHO MPOHHMKAIOTH Y MDKCTIHHHM TPOCTIp Yepe3 3a30p MDK CTIHKOO 1
1axoM abo depes crielliaabHi OTBOPU B M1JIBICHOMY Jaxy.
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Puc. 4.65.3arnmubnenuit 325113006 TOHHHM Ta3roJibaep 3 MiJIBICHUM
IUTOCKUM maxoM. 1 —3ami300eTOHHUN nax, 2 —CTajJeBUH aax;, 3 —IIiaBICHA
matdopma; 4 —Termnoi30s11is 13 CKJIOBAaTH; S5 —TBepa MoJilypeTaHOBa
13071111151, 6 —MeMOpaHa 3 HeprKaBitouoi cTail; / —3a1i300€TOHHA CTiHA,
8 —3am300eTOHHA MIMMYHTOBA CTIHKA; 9 —O1uHUM migirpiBady;

10 —3amizobetonne aHo; 11 —migirpiBay mijgcraBku; 12 —mijcTaBka 3
rpaBiio

Puc. 4.66.3an1300eTOHHUM 3arIu0IeHNN pe3epByap 3 MiABICHOIO
miatdopmoro: 1 —kynonapHMA 1ax; 2 —mijaBicHa miatdopma; 3 —6epma
(ropu3oHTaNbHA IJIOIIAAKA HA CXHIIL); 4 —130JIS1is HA IMiABICHIN
maTopmi; 5 —130s11isI CTIHKY 1 JHUINA; 6 —MiairpiBad;, / —HaCOCHUU
MallaHuuK; 8 —TpyOompoBiaHa 0OB's13Ka Ta ectakana, 9 —MeMmOpaHa;

10 —crinka 1 miacraBka; 11 —kapkac mMopIIHEBOro Hacoca

EdbextuBHumMu 3 TOukM 30py Oesmeku € pesepByapu 3IIIT 3
OCTOHHMMHU JaxOM Ta JHHUIIEM, MOJBIMHOIO CTIHKOIO, BHYTPIIIHIN
pe3epByap SKUX BHUTOTOBJIICHMM 31 crtaimi 3 BMicToM 9 % Hikemio, a
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30BHINIHIA — 3 TIONEPEIHbO HAMPYXKEHOTO 3ali300€TOHy, SKUH
OOJIUIILOBAHUI 3CEPEANHU BYTJICIIEBOIO CTAJLIIO JIA 300py 3p1IKEHOTO
razy B pasl BUTOKY 3 BHYPIIIHBOTO pe3epByapa. Temnnoi3oisaiiiHuii map
MDK BHYTPIITHBOIO 1 30BHIIIHBOIO CTIHKAMM 3aro0irae mepexoay raszy 3
piakoi dhpakiiii B ra3omnoaioHy.

Puc. 4.67.3arnubnenuit 3a511300€ TOHHUI pe3epByap 3
TEPMO1301b0BaHUM JaxoM: 1 —kynonsHuUil nax; 2 —6epma; 3 —i30J41is
CTIHKH 1 AHUINA; 4 —HOiairpiBay; S —HaCOCHUM MalIaHYUK;

6 —TpyOomnpoBigHa 00B'sA3Ka Ta ecTakaja; / —i30JAIis Jaxy,
8 —MemOpana; 9 —crinka Ta ocHoBa; 10 —kapkac MOpIUIHEBOTO
Hacoca

3 pPO3BUTKOM XiMii, 3'ABUIUCS OETOHM 3 HOBUMU (HI3UUHUMU
BJACTUBOCTAMHM 3a PaxXyHOK 3aCTOCYBaHHS CHelialbHUX J00aBOK-
MIacTU(IKATOPIB, JIYKHOCTIMKOI CKIJIOBOJOKOHHOI apmartypu 1 ¢iopu,
HaOpU3KOM OyJI0 CTBOPEHO BUCOKOMIITHI KOHCTPYKIIIi CKJIaJIHOI (POpMHU.

VY 3B'M3Ky 3 UMM y JaHud yac HaOyJIu MOIIUPEeHHs cdepuyHi
pe3epByapu 3 (iOpoOEeTOHY, CTBOPIOBAaHI IUIAXOM HaNWJICHHS OCTOHY 3
BMicTOM (iOpOBOro BOJIOKHA Ha HaAyBHY onainyOky. KoHcTpykiis
chepruuHMX MOHOMTHUX  (IOPOOETOHHMX Ta3roJibAEPIB  JOKJIAIHO
posrisinyTa B 1. 2.1.6.

4.5.4.130TepMiuHe 30epiranHs 3piAsKeHUX BYIJI€BOJAHEBHUX ra3iB y
CTaJIeBUX TAa 3aJ1i300€TOHHHUX pe3epByapax

36epirands 3BI" B HU3BKOTEMIIEpATypHUX 130TEPMIYHUX (CTAJICBUX,
3aJ1i300€TOHHKMX, JHOJOMOPOAHUX) MICTKOCTSIX HAOyJIO  IIUPOKOTO
3acTocyBaHHS. lle TOSICHIOETBCS BHCOKOI  €(EKTUBHICTIO TaKHUX
pesepByapiB. BimzHaummo, 1m0 30epiraTé  3pipKeHUNH MeTaH abo
NPUPOJHUM Ta3 MOXXHA TUIBKM B HHU3BKOTEMIIEPATYpPHUX CXOBHIIIAX

(puc. 4.68).
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Puc. 4.68.130TepMmiuHi pe3epByapu: a — 3 XOJOAMIHHOIO
YCTaHOBKOIO; 6 —3 Oy(epHUMU MTOCYIMHAMMU; 8 — 3 IPOMDKHUM
XJIaJI0areHToM; 2 — IboAonopoauuii (1 —31uBHUN TPyOOIPOBIT;

2 —ApoceNnbHUuM NMPUCTPiil; 3 —pe3epByap; 4 —TpyOOmpoBi I MapoBoOi
dazu; 5 —KoMIpecopHa X0JI0AWIbHA YCTAHOBKA; 6 —O0y(epHa MiCTKICTb,
{ —MICTKICTh JJIs1 TPOMIKHOTO XOJIOA0AareHTy; 8 —TeImI000MIHHUK;
9 —nsogorpynToBa 00010HKa, 10 —MOpPO3UIIBHI KOJIOHKH,
11 —BOAOHENPOHUKHUH IIap MiJCTUIAIOYNX TTOPiJI)

[3oTepMiuHe 30epiraHHs 3piHKEHUX BYTJICBOAHEBUX Ta3iB T
THCKOM, III0 HE3HAYHO BIAPI3HIETHCA B aTMOC(EpHOTO, Ma€ MepeBaru
BHACIIJJOK MEHIIMX BUTpAT METaly, MEHILIOI TEepUTOpii, SKy 3ailmae
cxoBuIe, 1 OuIblIOi Oe3reku 30epiraHHs. IloCTIMHUN HHU3BKHI THCK
30epiraeTbCs MIISAXOM BiKadyBaHHS TMapiB 3pIHKEHUX BYTJEBOJIHEBUX
rasziB Jjii BUKOPHUCTaHHS B Ta30pO3MOAUIBHIN Mepexi abo MOBTOPHOTO
3piKeHHs napiB. Temreparypa 30epiraHHs piKOTrO MpONaHy MpH 3MiHi
tucky Big 200010 15000I1a mopiBHSHO 3 aTMOC(hEpPHUM KOJHUBAETHCS B
mexax 2 °C, M-OyTtany —B Mexax 4 °C, 1300yTtany —B mexax 12°C.

ToBmMHY CTIHKM CXOBHIIA BH3HAYAIOTh 3 YMOBU IITYYHOT'O
OXOJIOMHKEHHS 3PIKEHOr0 Ta3y A0 TeMIlepaTypH, MpU SKIM THUCK HOTO
HAaCMYCHUX mapiB Oyae Onm3pkuM A0 armochepHoro. B Takux ymoBax
JIOCUTh, 100 CTIHKKA BHYTPIIIHBOI MOCYJUHU CXOBUIIA BUTPUMYBAIU SIK
TAPOCTAaTUYHUN TUCK MPOAYKTY, TaK 1 HE3BHAYHUHN JTOJAaTKOBHM THCK. [Ipn
TaKOMY CYMapHOMY THCKY JIO3BOJISETHCS 3aCTOCYBaHHS TOHKOCTIHHOTO
CXOBHIIIA.

Jlns 30epiradHst 3piMKEHUX Ta3iB 3aCTOCOBYIOTh PI3HI MICTKOCTI,
pO3paxoBaHl Ha TIAPOCTATUYHUM THUCK MPOJIYKTY B HUX MHPU TOBHICTIO
3alIOBHEHOMY pe3epByapi IUIIOC HAJJIMIIKOBHN THCK IapiB IPOIAYKTY,
HEOOXITHUM I 3AIMCHEHHA HOPMaJbHOI POOOTH KOMIIPECOPHO-
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XOJIOJUIBHOTO OOJiafHaHHsA. MakcUMadbHUM pPOOOYMI THUCK Y TaKOMY
pe3epByapi cranoBuTh 0,005 — 0,0MI1a. HeBenukuii HaIIUIIIKOBUI TUCK
y pe3epByapi (mo 5000 I1a) HeoOXimuui I TOro, mod 3a Oyab-IKHX
MOXJIUBHX O0apOMETPUYHUX KOJWBAHHAX THCK Yy pe3epByapl HE MIT CTaTu
HIDKYe aTMOC(HEpPHOTO.

Benuka nepeBara 30epirantsi ra3y B 130TEpPMIUYHHUX pe3epByapax — ix
HE3aJICKHICTh B MICIEBUX TeOJoTiYHUX yMOB. Tomy cxoumia 3BI
MOXYTh OYTH CTBOpPEHI TMPAKTUYHO B OyAb-IKOMYy MICIl, 1€ IIe
TEXHOJIOTIYHO HEOOX1THO 1 EKOHOMIYHO BUT1IHO.

llepecysni 2azeonvoepu. PO3BUTOK MPUBATHOTO JTOMOOYAIBHHUIITBA B
MePeIMICTSAX BEIMKHUX MICT, OYIBHUIITBO KOTEHKHUX CEJIUII] MPU3BEIIO J10
Oymy aBTOHOMHOI rasudikairii. OCKUIBKM HE BCl 3a0YyJIOBHUKH MOXYTh
J03BOJINTH COO1 BUTpPATH HA YCTAHOBJICHHS CTalllOHAPHUX Ta3roJibAepiB 1
OIlaTy  JOCTaBKM  Ta30BO3aMH, OTPUMAIA  PO3BUTOK  CHUCTEMU
3a0e3MeueHHs 3 MePEeCYBHUMU Ta3rojibiaepamMu. SIK mepecyBHi ra3roibaepu
BHUKOPHUCTOBYIOTHCSI MPHYENH [0 JIETKOBHX aBTOMOOUIIB CHeElialbHOT
KOHCTPYKIIii (puc. 4.69),a Takoxk nepeoO1aaHaHi i3 3BUYaHKX OOPTOBHUX
npuueriB (puc. 4.70).

Puc. 4.69.1lepecyBHuii crierianizoBaHUN TPUYIN-Ta3roiabaep 10
JIETKOBOI'0 aBTOMOO1JIs, MAKIIOYEHUH 10 CUCTEMH OTaJICHHS KOTEIKY

Taki Tasromapaepu TEPEBO3ATHCS AaBTOMOOIJIEM BJIaCHWKA, HE
BUMAaralTh IPOEKTHOI Ta IOTO/KYBaJIbHOI JOKYMEHTAIlll, MOHTaXXHUX
POOIT 1 1at0Th MOXJIMBICTH JIETKO 3MIHIOBATH MOCTavalibHUKA ra3zy. Po3Mip
iX HaOJMMKEeHHS 710 Oy/IiBEIh HE OOrOBOPEHU YNHHUM 3aKOHOIaBCTBOM.

Tank-konmeunepu. PO3BUTOK KOHTEMHEPHUX MYJbTUMOAAIBHUX
MEPEeBE3€Hb  BOJHUM, 3aJI3HUYHHUM, aBTOMOOUIBHHUM TPaHCIOPTOM
MIPUBEJIO 0 TIOSIBM TaHK-KOHTEHHEPIB JJIA MEPEBE3CHHS 3PIHKCHUX Ta3iB

(puc. 4.71, 4.72).
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Puc. 4.70.I1epecyBHuii ra3roibaep Ha 0a31 CTaHAAPTHOTO OOPTOBOTO
npuyerna Jio JErkoBOro aBTOMOO1IIS

Puc. 4.71.Po3BanTaxkeHnst 24-hyToBUX TaHK-KOHTCHHEPIB I
nepeBe3eHHS 3P1KEHOr0 MpoIaH-0yTaHy Ha 3aJ13HUYHOMY TepMIHAII

Puc. 4.72. 48¢yToBuii TAHK-KOHTCHHED 11 METaHy Ha
aBTOMOOUIbHOMY HaIliBIpUYEIT

TaHK-KOHTEWHEpPU I TIEPEBE3CHHSA 3PIIKEHOr0 Ta3y MOXKYTh
BUKOPUCTOBYBATHUCS I KOO TUMYACOBOTO 30€piraHHs, a mpu HasiBHOCTI
MOCTIB BIJIMMYCKY Ta3y sIKk aBTOHOMHI I'a30Bi 3ampaBKu. TaHK-KOHTEWHEpHU
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JUIsT  TIEPEBE3€HHS  3PIHKEHOro  MpomaH-OyTaHy
OJTHOCTIHHUMHU  (pHC.

(puc. 4.74).

BUKOHYIOTBCS
4.73), MeTaHy — JBOCTIHHHMH 3 130JIAII€EIO

BepxHiii 3amo0ixHui

KianaH 3/0e3 MaHOMETPOM BepxHiit noBiTpsiHUI Ki1anaH

JUIS HAaBaHTa)KCHHA-PO3BAHTAXKCHHSA

BepxHi Maitnanuku

BepxHiit HaBaHTa)XyBaJIbHUI
¢iTiHr i3 Qrannem
BepxHniit 3nuBHuUi Qranens

Cxomu

[Tapogi Tpyoun
OcHOBHUH TIOK

PO HuokHii 3nuBHUN Ki1anaHn
o0irpisay

3nuBHa TpyOa
3 cudoHoM

Puc. 4.73.KoHcTpyKiiisi KOHTeHHepa JIs 3p1IIKEHOTO HaTOBOTO
rasy 3 BOyJJoBaHUM KOHTYpOM HarpiBy rasy

IlinononiypeTanopuii map  AJIOMiHi€Ba 000IOHKA

KommnosutHuii map \ '

Komno3uTHuii map

Puc. 4.74 KoHCTpyKilisl TEII0130JISI111T TAaHK-KOHTEHHEepa 1J1sl METaHy

OcrtanniM yacoMm goctaBky 3BI' BiggajaeHuWM BiJi HAITIOBHIOBAJIBHUX
CTaHIlii BUPOOHMYMM 1 KOMYHAJIHHO-IOOYTOBMM  TOCIOJApCTBAM
3MIHCHIOIOTH y pe3epByapax MictkicTio Big 0,5 go 3,5 1, sxi oTpumanu
Ha3By 'KOB3aro4i'.

Jlns razomnocradyaHHsl PI3HUX CHOXKUBA4UIB 3aCTOCOBYIOTH 3MiHHI
pesepByapu PC-1600 puc. 4.75).
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Pucro 4. 75.3MiHHMI pe3epByap JJis 3p1KEHOT0 ra3y

banonu ons 3pidowcenoco eazy npu3HAuUCHI JJIsi TPAHCIOPTYBAHHS,
30epiranHs, perasudikaiii Ta po3gadi 3pIIHKEHHX BYTJEBOJHEBUX Ta3iB
CrokuMBadyaMm. BiTYM3HSIHa NPOMUCIOBICTH BUITyCKae OaloHU 00'€eMoM
5, 27, 30, 40, 50, 5b (puc. 4.76),6anouu misa apromamud 1121 2501, a
TaK0X MayoJiTpaxkHi 6amonu 06'emom 1,41 5 j1. bajloHM BUTOTOBIISIIOTHCS
K ctasieBuMH (puc. 4.77),rak i komno3utaumu (puc. 4.78).

Puc. 4.76.CraneBi OaioHH 15 IpoIaH-OyTaHy, aBTOMOOUIBHI Ta JIJIs
MOOYTOBUX TOTPEO

Puc. 4.77.KoMno3utHi 60aoHu JJ1s IPOIaH-0yTaHy
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IlepeBaru KOMIO3UTHOI MICTKOCTI Ha BIIMIHY B1Jl METaJICBOI.

e MaJjia Bara,

* IPO30PICTH;

* BUOYyX0O€3IE€UHICTb;

* CTIHKICTB J10 KOPO3ii;

* MpUBaOJMBUIN 30BHIIIHIN BUTJIA;

* 3aXHCT BiJ] ICKPOYTBOPEHHS.

KomnosutHu#i ra3oBuii 0asoH BHOYXOOE3MEUHHMM HaBITH MMiJ JIEIO
BimkpuToro BorHi 1 Temmepatrypu Buiie 100°C. BuOyxobesneunuit
ra3oBUi OajJOH BHUI'OTOBJISIETHLCS 31 CKJIOBOJOKHA Ta €MOKCHIHOI CMOJIH.
Cama kosiba mpo3opa, ane Il 3pYYHOCTI JOJATKOBO ii MOMIIIAIOTh Y
KOXXKYX 3 INJACTUKOBUX MaTepiaiiB, SKUM TIPH HEOOXIJTHOCTI JIErKO
3HIMAETHCS.

KoncTpykiis ctaneBoro 6aioHa mojaHa Ha puc. 4.78.

2851 15—
Inporaw

|

ji6gt §
750

l Puc. 4.78. Koncrpykiiisi 6ajiona o6'emom
50 1 151 3p1HKEHOT0 TpoNaH-0yTaHy:.

1 1 — 3BapHa oOwuyaiika, 2 — HITaMIIOBaHi

1 JHUIIA, 3 —3aXHCHUHN KOBIaK abo KOMIp,

Aﬁh 4 —ropyIOBUHA, S —MOJAKIaAH] KIIbIIA,
, Q’I 6 —Oammak

Y ropnoBuHy OanoHa BKPY4Yy€TbCS BEHTWJIb KYyTOBHI a0o
KJIamaHHoro Tumy. Y OamoHax o0'emom 5, 12, 27, 501 80 n 3amicTh
KOBIIaKa 3aCTOCOBYIOTHh 3axHMCHHI KoMmip. KoHCTpyKirisi komipa J03BOJIsIE
MOJIMIIXATYA 1 COIPOCTUTU MPOIECU MEXaHi3allii HAalIOBHEHHS 1 PEMOHTHUX
poOIT, a TaKOX Ja€ MOXKJIMBICTh BCTAHOBJIIOBAaTH OaJIOHM OJWH Ha OJIWH,
110 3MEHIITY€ TUIONTY 30epiraHHs 1 epeBe3CHHS.

KosxeH OaioH nmoBuHeH O0yTH modapOoBaHuii 0J1IMTHOIO a00 eMaIeBOIO
yepBOoHOIO (apOoro. Ha Gamoni pobnaTe Hanmuc «mpornan-Oytan». Hamucu
Ha OanoHax o0'emom Oinbie 12 1 HaHOCATH OykBamu BHcOTOr 60 MM Ha
TOBKUHY HE MEHIIIE TIOJIOBUHHU OKPY>KHOCTI.
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4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

Ha 6amonax OJM3bKO TOPJIOBMHW MOBHWHHI OyTH YITKO BHOMTI TaKi
JTaHl;

e HalilMEHYBaHHs 200 MapKa 3aBOJ1y-BUTOTIBHUKA,;

e Ty 0ajoHa;

* HoMep OaJIoHa;

* (hakTHyHA Bara OajoHa B Kijorpamax (mjis O0ayioHiB 00'eMoM 110 8 11
3 TouHicTiO 10 0,1 xr, mist OamoHiB 00'eMOoM IOHAI 8 71 3 TOYHICTIO IO
0,2kr);

e nata (MICSAIIb 1 PiK) BUTOTOBJICHHS 1 HACTYITHOT'O BUIIPOOYBaHHS,

* NpOOHUI I'1IPABIIYHUI TUCK Pyp B krelem?;

* poOOYMii THCK P B KI'c/cM”;

e 00car OamoHa B JiTpax (Wi OajoHIB 10 5 1 BKIIOYHO —
HOMIHAIBHUM, JJIs1 OajoHIB Big 5 10 55 1 — GakTUYHUNA 3 TOUHICTIO JI0
0,211, qys 6anowiB noHaa 5511 —BiamosigHo 10 TY Ha BUTOTOBIIEHHS);

o kineiimo BTK 3aBoay-BuroriBHHKa (Kpyrioi ¢GopMH JiaMeTpoM
10 m).

Micne Ha OanmoHax, e BHOWTI MAacHOPTHI JaHi, Ma€ OyTH MOKPUTO
0e30apBHUM JIakOM 1 0OBeneHe Outoro (apOoro y Burisai pamku. Ha
OaitoHax 00'eMoM MeHIle 5 i1, a Takox Ha OaJoHAX 3 TOBIIHMHOKO CTIHKH
MEHIIIE 5 MM IIi JIaHl JO3BOJISETHCS 3a3HA4YaTH Ha IUIACTHHIN, TIPUIASHIN
10 6asioHa, ad0 HAHOCUTHU EMAJIEBOIO YU OJI1HHOI0 (hapOoto.

KinpkicTe 3pijpkeHoro Trasy, IO pO3MIMIyeETbcs B OalioHi,
BU3HAYAETHCSA MOTO 00'€eMOM, yMOBaMH eKcIulyaTamii 1 (i3UYHUMU
BJIACTUBOCTSAMU. Y OajioOH1, HATOBHEHOMY 3PIJIKEHUM Ta30M TPOXH O1IbIIIE
HOPMH, TPU HATPiBaHHI MOXE€ BUHUKATH BHYTPIIIHIA THUCK OLIBINE, HIK
JomycKaeThc HopMamu. llepeBaHTa)keHHs OajloHa 3PILAKEHUM Ta3oM
OllbIIE  HOPMHM  MOXE  CTaTucs Tpu  Moro  3amoBHeHHI. Ha
ra30HANOBHIOBAJIbHUX CTAHIISAX 3allOBHEHHS 0ajOHIB Ta30M MPOBOIUTHCS
HaMiBaBTOMATUYHO 1 KOHTPOJIOETHCS 3BaKyBaHHsAM. [Ipu 3amoBHEHHI
omepaTop MIJKI0Yae OAJIOH J0 PO3AaBAIIBHOTO KOJEKTOpPa 1 BCTAHOBIIIOE
Ha IIKajll Mpuiagy Bary ), AKa BU3HAYAE€ThCS CyMOIO Baru raszy G, sikuit
MOKe€ OyTH 3aBaHTa)XEHUI y OaJloOH, MOPOXKHLOro OanoHa T, BEHTUIA B,
PO31aBaJIbHOTO IIPUCTOOO 1/

y=G+T+B+1I.

3aBaHTa)XEHHS OaJOHA Ta30M MPUIUHIETHCS aBTOMATHYHO, SIK TIJTBKU
Ha IIKam npuiaay Oynae 3adikcoBaHa BcTaHOBJIeHa Bara. KuIbKiCTb
3piKEHOr0 Tra3y, 3aBaHTakeHa B OalioH, Imiopa3y Oyzae pizHoro. lle
3QJI€KUTh BIOI TOr0, YW BIAOOBIAAIW MTIACHOCTI 3HAYEHHS Baru
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MOPOXKHLOTO OalloHa, BEHTWIS 1 PO3/IaBajbHOIO IPHUCTPOIO, sIKI Oyiu
BU3HAUCHI paHime. 3BiJCM a0COJIOTHA TOMUJIKA KUIBKOCTI Ta3y, SKHI
MOXe OyTH 3aBaHTOKCHHH B OaJlOH, BH3HAYAETHCS TOMIJIKAMU TPHU
3Ba)KyBaHHI IMTOPOKHHOT'O 0aJIOHA, BEHTUJIS 1 pO3aBAIbHOTO TIPUCTPOIO

dG=2dy+dT+dB+dIT.

[{ro MOMWJIKY Ha3WBAaIOTh TOMHJIKOI J03yBaHHS. AOCOITIOTHUMH
MOMHUJIKAMH Barv BEHTHWJIS 1 PO3/IaBAIBHOTO MPUCTPOIO B TOPIBHSHHI 3
a0CONIIOTHUMH TIOMWUJIKAMM ~ Bar Ta3zy 1 THOPOXXKHBOTO OajgoHa MOXKHA
3HEXTYBaTH, OCKUIbKM iX BETUYHMHH BiJPI3HAIOTHCS MPHUOIU3HO HA OJUH
MOPSIIOK.

Tak, mus G6anona o6'emom 50 71 TOYHICTH 3Ba)KyBaHHS BEHTHIIS 1
po3aaTkoBoro mpucTporo * 5 r (mpu 3BakyBaHHi Ha Barax BTII[-10);
TOYHICTh 3Ba)KYBAaHHS ) 1 MOPOKHBOrO OajgoHa BIAMOBIAHO + 651 + 45T
(mpu 3BaxxyBanHi Ha Barax BM-150). OTxe, B OCHOBHOMY aOCOJIFOTHA
MOMMUJIKA J03yBaHHS Oy BU3HAYATHCS TIOMIJIKAMH TIPH 3BaKyBaHH1 Y 1 T

dG=+dy +dT.

V Haifripimomy pasi 3Haku adbcomoTHux noMuiok dy i dT 306iraroThcs,
a BEeIMYMHA iX CyMH YTBOPIOE IIEpEeBaHTaKCHHS rasy B OalloHI ITOHAT
HOPMY HAITOBHCHHS.

[lepeBanTakeHHsT OaJlOHA 3pIHKEHUM Tra30M MOXKE BIIOYTHCS HE
TUIBKA B pe3yJibTaTl MOMUJKH JO3yBaHHs, aje€ 1 4Yepe3 HETOUHICTh
BUTOTOBJICHHS OanoHa. OOcsar okpemMoro 0ajgoHa BHACHIIOK HETOYHOCTI
BUTOTOBJICHHS BIAPI3HIAETHCSA HA JEAKYy BEJIMYMHY BIJI HOMIHAJBLHOTO
00'emy Oanona manHoro tumy. O0’eM okpeMoro OajoHa MoOXke OyTH 1
MEHIIIE HOMIHAJIBHOTO 00’eMy. BizbMeMo HeraTuBHUM BHUIAI0K. bamon
MePEeBAHTAXKCHUN 3pI/DKCHUM Ta30M IIOHAJ HOPMY Ha BEIUYUHY
a0COJIIOTHOI TIOMUJIKM JI03yBaHHsI, a 00’ €M OajloHa MEHIIE HOMIHAJIbLHOTO.
JI71s1 11bOT0 MOKHA 3aITMCaTH TaKy HEPIBHICTh

G+dG>(V -dV)p,

ne G 1V —BIANOBIIHO KUIBKICTh Ta3y, SIKE MOXKe OyTH BMIIIIEHO B 0aJioH 3
HOMIHAJIbLHUM 00’ €MOM, 1 00’ eMr 0ajioHa, IKUM JTOPIBHIOE HOMiIHAJILHOMY;
dG i dV — BiamoBigHO aOCOIIOTHI IOMHIIKH JTO3yBaHHS Ta 00’ €My OajoHa
IIPU BUTOTOBJICHHI; p — I'YCTHHA 3aBaHTAXXEHHS, 110 JIOPIBHIOE YaCTIIl BIJ
JIJIGHHS MacoBOi HOPMM HAIlOBHEHHs OajoHa Ha WOro HOMiHAJbHUI
00’em. s Oe3medyHoi ekcruryarallii pboro OajoHa KIJIbKICTh Traszy, IO
BIJIMTYCKAETHCS 103aTOPOM, TpeOa 3MEHIIUTH, 11100 HABITh IPU HAUOUIBIIIIH
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MTOMMJIIII T03yBaHHS Ta 00’ €Mi, 110 MEHIIINH 32 HOMIHAJIBHUH, 1151 KUTBKICTh
rasy BIJMOBIJajga HOpMI HallOBHEHHs OanmoHa. Tojal Mo)KHA 3amucaTy Take
CIIBBIIHOIIIEHHS

G, +dG>(V -dV)p,

ne G, — KUIBKICTb Ta3y, Ha BIANYCTKY $SKOIrO TIOBUHEH OyTu
BiZIpETYJIbOBAHHMKA J03aTOp, a00 JOMyCcTHMa HOpMa HANOBHEHHS. 3BiJICH
JOMyCTHMa HOpPMa HAIOBHEHHS 3HAXOJUTHCS SIK PIZHHUI MK HOPMOIO
HAIIOBHEHHS OajloHa 3 HOMiHAJIBHUM 00’ eMoM 1 BupaszoM (dG + dVp), mmio €
MaKCUMAaJIbHOIO a0COJIIOTHOK TMOMUJIKOIO IIpM 3allOBHEHHI OajoHa
3p1DKEHUM Ta30M

G, =Vp—-(dG+dVp).

3anoBHEHHSI OalOHIB 3PIPKEHUM Ta30M IPOBOJAUTHCS 3 TOYHICTIO,
AKa 0OYMOBJIIOETHCA TOYHICTIO BUMIPIOBAJIBHOTO MPHUJIALy 1 TOYHICTIO, 3
SKOI0 BUTOTOBJICHHI OasioH. Bi3zbMeMO 3aMiCTh MOKa3HHWKA TOYHOCTI MPHU
3alIOBHEHHI OKpeMOro 0OajoHa CEepeAaHI0 KBaJpaTUYHYy aOCOJIIOTHY
NOMUJIKY O3, SIKa 4Ye€pe3 aHaJOriyHI MOMWIKU J03yBaHHA G, 1 00’ eMy
OajyloHa P BUTOTOBJICHHI G, BU3HAYAETHCS 32 (HOPMYIIOIO

0-3 :\/af +(0-Vp)2 .

MakcumanbHa a0OCOIOTHA TMOMUIIKA TPU 3allOBHEHHI MOXE OyTH
OinbIlE  CepeHbOi  KBAAPATUYHOI  MOMUIKH.  SKII0  J03aTop
BiJIpETYJILOBAHMI Ha BIAMYCK KUTBKOCTI razy MEHIIIE HOPMH HallOBHEHHS
TUIBKA Ha BEJWYMHY TOYHOCTI TMpPU 3aMOBHEHHI, TO MWMOBIPHICTH
MEpEeBaHTAXXECHHSI OaJloHa 3piIKEHUM ra3zom Oyjae 3HauHowo. OTxe,
HEOOX1THO BH3HAYWTH BEJIWYMHY, Ha SKy Tpeba 3MEHIIUTH HOPMY
HAIlOBHEHHS, 1100 3a0€3IeUnTH JTOCTATHIO HaIIMHICTD BIJ]
nepeBaHTaXeHHs 0anoHa razom. CTymiHb HaIIHOCTI BiJ] TE€pEeBaHTAKECHHS
MOXK€ BHM3HAUaTHCS HaJiMHOIO HWMOBIpHICTIO. Hampukman, Bi3zbMeMO
CTYIIHb HAJIMHOCTI, SIKifi BIAMOBIIa€ Ha1iHA HMOBIPHICTD, 110 JIOPIBHIOE
0,9999.Ilpu mpomy 3 10 00O mamoBHeHUX OallOHIB TUIBKU B OJIHOTO
MOXJIMBE TMepeBaHTaXeHHsA. MakcuMallbHa TIOMUJIKA, Ha SKYy CIIJ
3MEHIIUTH HOPMY HANIOBHEHHSI 200 HaJlITHUIN 1HTEepBaJ, B IbOMY BUMAAKY
oyne nopiBHoe 3,9 g3 Juga 1mporo gomycTuMa HOpMa HAmOBHEHHS
BU3HAYUTHCSA 3 BUPA3y

g, =Vp-390,.
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UYepes HeskiCHE perysoBaHHSA MPUIAAyY, IO BIAMYCKa€ Ta3, MOXE
OyTH 3aBHIIIeHa a00 3aHUKEHA HOpMa HATMIOBHEHHS Ha SKYCh MOCTIMHY IS
bOT0 TpWiIaay BeauuuHy. Llg TmocTiiiHa BenWYMHA HA3UBAETHCSA
CUCTEMAaTUYHOI0 Aa0COJIOTHOIO TMOMIIKOK J03yBaHHS. BuKiIOUnTH
MOCTIMHY MEepeBaHTaAXXEHHS a00 HeIOBaHTA)XKCHHS OaJOHIB MOJKHA, SIKIIIO
703aTOP BIAPETryJIIOBAaTH TaK, MO0 CHCTEMaTH4YHA TOMIJIKA JI03yBaHHS
cTaja B KUIbKa pa3iB MEHIIE MOMUJIKH MPU 3alMOBHEHHI Ta HEIO MOXKHA
OyJi0 O 3HEXTYBATH.

k1o perynroBaHHS MPUIAAY 3a YMOBaMH €KCILTyaTallii yTpyIHEHO,
TO TMPU YCTAHOBIIl Baru Ha IIKadl MpUiIany, 3a SKUM 3I1HCHIOETHCS
MPUIIMHEHHS 3allOBHEHHs OajoHa, KOXKEH pa3 HeoOXiJHO BpaxOBYyBaTH
CUCTEMAaTUYHY a0COJIFOTHY TIOMIJIKY JI03yBaHHSI.

[InsxoM peTeNbHOro0 peryJloBaHHS IMHEBMAaTUYHOI CHUCTEMH, 3a
JOTIOMOT0I0 $IKO1 3A1MCHIOETHCS MPUMUHEHHSI HAJIUBY 3P1IKEHOr0 rasy,
MOHA JOMOTTHUCS, 100 cepenHs apudmeTndHa Bara rasy, mo J03yEThCs
B OanoHM, Oyne TpUOIM3HO JOPIBHIOBATH HOPMI HAINIOBHEHHS, Ha SKY
PETYIIOEThCS TTPUIIA/I.

VYenixu cydacHoi XiMii  JIO3BOJWIM CTBOPUTH BHUCOKOMIIIHI Ta
JIOBIOBIYHI TTOJIIMEPHI KOMITO3HIIIi HA OCHOB1 CKJIOBOJIOKHA Ta €MOKCHIHUX
CMOJI, 110 TPUBEIIO A0 MOSBU 1 LIMPOKOTO PO3MOBCIOHKEHHS MOJIIMEPHUX
O0ajoHIB. Y KOMEPIIHHOMY TNOOYTI OanoHu O 3piodCeHuUx 2a3ie 3
KOMNO3UMHUX Mamepianié Ha3UBAIOThCA KOMIO3UTHUMH OallOHaAMHU.
KoncTpykiiist 6anoHiB HaBeaeHa Ha puc. 4.79.

Anar[Tep JUIL CIIOJTYYCHHS 3 BEHTCJIEM

BOynoBana nmuBapHa BTyNKa

3axucCT BiJ yIapHHX HABAHTAXKEHb '

HamoryBaHHS 3 KapOOHOBOTO
a00 CKJIOBOJIOKHA

Puc. 4.79.KoHCcTpyKIliss KOMIIO3UTHOTO OAJIOHA JIJIs 3P1KEHOT0
nponaH-0OyTaHy
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[Tig wac BuOyxy kommo3utHux OajnoHiB (puc.4.81) Ha BigMiHYy Bif
CTaJICBUX MPAKTUYHO HE YTBOPIOETHCS HEOE3MEYHUX OCKOJIKIB.

Puc. 4.80.KoMno3uTHuit 6anoH miciist BUOyxy

Memanoxomnosumui 6anroHu I 3p1IHKEHUX BYTJICBOJHEBUX Ta3iB €
POMDKHHUMH MIXK IBOMa TorepeaHiMu Bapiantamu (puc. 4.81).

Puc. 4.81.MeTtanokoMno3uTH1 OaJIOHU /JIs1 BYTJIEBOJJHEBUX T'a3iB

3 KOHCTPYKTHMBHOI1 TOYKH 30py Takui OaJIOH siBJis€ COOOIO JIEHHEp 3
HEp KaBIrOYOoi cTajai ado allfOMiHIIO B CHUJIOBIH OOOJOHINI 3 KOMIO3UTHHUX
MaTepialliB Ha OCHOBI CKJIOBOJIOKHA Ta emoKcuHo1 cmoiu (puc. 4.82).

banonu ass 3pipKeHOT0 METaHy BUTOTOBJISIFOTHCS IBOKOPITYCHUMH 3
BaKyyMOBaHOIO Teruioizoismiero (puc. 4.83). 30BHIMIHIO ITUCTEPHY
poOJIATh 3 HEpKaBIIOYOi CTajdl, BHYTPINIHIO — 3 HEpXaiiiku abo
AJIOMIHIEBOTO CILJIABY.

OcHogni eumoeu Oe3nexku TPU BUKOPUCTAHHI OAJIOHHOTO Tra3y B
nooOyTi:

* YcTaHoBKa OajlOHIB 3 Ta30M HE JOIYCKAEThCA:

— Y )KUTJOBUX KiIMHATax,

— IIOKOJBHHUX 1 MABAJLHUX MPUMIIICHHSX;

— IPUMIIICHHAX 0€3 NPUPOTHOTO OCBITICHHS.
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 bajoH nmocepenuHi MPUMIIIIEHHS BCTAHOBIIOETHCS HE Onkyue 0,5 M
BiJI IUIMTH 1 He Ommkue 1,0M Bij omamoBabHUX TpuiaaiB (puc. 4.84),

3axucHuil map

Jlaiine 3 HeprKaBilo4Oi

CuiioBa 000710HKa
3 KOMITO3HUIIHHOTO MaTepiay

[ToB apronogyrosoro
3BapIOBAHHS

Puc. 4.82 KoHcTpyKIlisi METaTOKOMITO3UTHOTO OayioHa st
3p1I>)KEHUX BYTJIEBOJAHEBUX Ta3iB

Puc. 4.84.Po3minieHHs Ta30BOro 0ajaoHa B MPUMIIICHHI

* V npuMillieHHI MOKE 3HaXOAUTHUCS TUIBKH OJIMH Ta30BUM OaIoH.
e [loza qoMoM OajlOHM NOBHUHHI BCTAHOBJIIOBATHUCSI B CIELlaJIbHIN
madi, 10 AKOT BUCYBaIOTHCS TaKl BUMOTH:
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— BUTOTOBJISIETHCS 3 BOTHETPUBKOIO MaTepiany (MOXJHBa 0OOHMBKA
OJIAX010);

— BCTAHOBJIIIOETHCSL HA He3roparouy mijacraBy (pyHIaMeHT), BUCOTOIO
He MeHie 10 cM Bia piBHS 3eMI;

—MOBUHHA IIUIPHO 3aKpWBAaTHUCS Ha 3aMOK, y HIDKHIA YacTHHI
HEOOX1THO MPOCBEPIUTH OTBOPH JUTs BeHTHIIIIT (15 — 25mT. qiamerpom
10 — 12vm);

—Ha  JABepl  HAHECTH  MomepekyBadbHUKM  Hamuc  «['A3
BOI'HEHEBE3ITEUHO»;

—[IOBMHHA BCTAHOBJIOBAaTHCS HA Blactanl He MeHme 0,5 M Bin
JBEepel 1 BIKOH, BiJ KOJOAA3IB Ta BUTPIOHMX sSM — HE OmmK4de 3-X M 1
3a0apBIIIOBATH B CBITJII TOHH, Ta30TIPOBIJ] TOBUHEH OyTH NTO(apOOBaHUI.

4.5.4.1.Cxnaau 0aJI0HIB 3i 3pigsKeHMM ra3zom

Bumorn 10 ckmagiB g 30epiraHHs OalOHIB 13 3piHKEHUMU
BYTJIEBOJIHEBUMU T'a3aMH;

1.Cxnanm 6anmoHiB 0a)kKaHO PO3TAIIOBYBATH HA OKOJIHUIAX HACEICHUX
NYHKTIB, TEPEBaKHO 3 HABITPAHOTO OOKY (W11 BITPIB IEPEBAXKHOTO
HAIPSIMKY) BiTHOCHO iCHYIOUMX Oym0B. Jlo CKIIaaiB HEOOXIAHO MPOBOJAUTH
aBTOMOOUTBHI JO0pOord a0o0 Bali3HWYHI TUIKA JJi1  Oe3IMepenKoJHOTO
1113y aBTOMOOLITIB 1 IaTopm 3 OamoHaMH.

2. MakcumanbHa KUTbKICTh OQJIOHIB, SIKa MOJKE 30epiraTucs Ha CKasl
(B mepepaxynky Ha 50-1iTpoBi) He moBuHHA mepeBuiryBatd 2400 mT.
[TpuminieHHsI TOBUHHO OYTH PO3JIJIEHE HA OKPEeMi BiJICIKH, Y KOKHOMY 3
SKUX A03BoyigeTbes 30epiratm He Ouabine 400 GanoniB (50-1iTpoBHX).
Crtinku BIJACIKIB CIiJI pOOMTH 3 Heroprouux matepianiB. KoxkeH BIICIK
IMOBUHEH MAaTH CAMOCTIMHUN BUX1J HA30BHI.

3. Buxoasuu 3 yMOB Oe3meKkH, Ha CKJIaaax i 30epirands 0aioHIB 13
3piKEHUM BYTJICBOJHEBHMM Ta30M HE J03BOJSEThCA 30epiraTu OajoHH,
HAMOBHEHI 1HIIMMM ra3aMH, 32 BUHSTKOM OajOHIB 3 1HEPTHUMHU Ta3aMHu.
Tak, KMCeHb TIPU BUTOKAX Ja€ B CyMIlIl 3 BYIJICBOAHEBUM Ta30M HIDKUY
Mexy BUOyxoBocTi. Cepilio3Hy HeOE3IleKy CTaHOBUTH BOJICHb IIpU
3'eIHaHHI 3 KUCHEM 1 xjiopoM. CyMilll B piBHUX oOcsirax BOJIHIO 1 XJIOpY
BUOyXa€ HaBITh BiA [li COHSYHUX MPOMEHIB a00 CHJIBHOTO JDKepesa
IITY4YHOTO CBITJA.

4.byniBenbHa dYacTHMHA CKJIaJiB TOBMHHA OyTH BHKOHaHa 3
HEroprounx MmatepianiB He Hk4de |l cTymens Boruectiiikocti. Bymisii
CKJIaJIIB OJIHOTIOBEPXOBI, 0€3 TOPUIIHUX MPUMINIEHb, 3 MOKPUTTAMHU
JIETKOTO THITY, SIK1 JIETKO CKUJIAI0ThCSI MIPU BILJIMBI BUOYXOBOi XBuUJIi. BikHa
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Ta JBEpl HABINIYIOThCA Tak, 00 BOHU BIAKPUBAIKMCS Ha30BHI. J[s
3amo0iranHsa 0aloHIB BijJ HArpiBaHHS COHSYHUMU MPOMEHSIMH B BIKOHHI Ta
JIBEPHI1 IPOPI3H CHIiJ BCTABIATH MATOBE CKJIO ab0 modapOboBaHe B Oinuid
koJip. Iligmorn moBWHHI OyTH PIBHUMH, 3 HECIU3BKOIO IMOBEPXHEIO, 3
Marepiany, SKHM BHKIIOYAE ICKPOYTBOPEHHS MpH yaapl Oyab-sSKHUMU
npeMeTaMu, Hanpukiaa acpaabToBl, 3 HEICKPUCTOTO OETOHY.

5.Bucora cknamiB Mae Oyt He MeHme 3,25 M 10 HIDKHIX
BUCTYMAIOUNX YACTHH MOKPIBEILHOTO MOKPHUTTS.

6. Cknagu moBUHHI OyTHM o0OJagHAHI BEHTUJISIIMHOIO CHCTEMOIO,
mry4dHoro (y BHOYXO03axHWIIEHOMY BHKOHAHHI) a0o0 mpupoaHor. Ha
Bigctani 10 M HaBKONO ckiamy 3 OajdoHaMU 3a00pOHSETHCS 30epiraTu
roproyi Marepiaiau 1 MPOBOJUTH POOOTH 3 BUKOPUCTAHHSIM BIJIKPUTOTO
BOTHIO (KOBaJIbCHKI, NasjIbHI, 3BapIOBAIIbHI).

/.banoHn Ha CckJIamax TOBHHHI 30epiraTucs y BEPTUKAIBHOMY
nonoxxkeHHi: Mictkictio 950 1 80 1 — B ogun sipyc, 27 i1 1 MEHIIE —
BCTAaHOBJICHUMH OJWH Ha opxuHuid. Ilpm 30epiranHl Ha BIIAKPUTUX
MaiTaHYMKaxX OaJloHW JO3BOJISETHCS YKIaAaTAd B TOPHU3O0HTAIHLHOMY
MOJIOKEHHI 3 TMPOKJIaJKaMHd MDK HHMH, BHKOHAHUMH 3 MOTY3KH,
nepeB'sstHUX  OpyckiB abo rymu. Bucora mtaGeniB He TOBUHHA
nepesuntyBatu 1,5 M. Bentwn 6anoHiB MOBUHHI OyTH MOBEpPHEH1 B OJWH
OIK;

8. Jlns1 3pydHOCT] TIPOBEICHHS BaHTA)KHO-PO3BAHTAXKYBAIBHUX POOIT
MIJJIOTH CKJIaAiB MiAHIMAIOTh Bullle piBHA 3emil Ha 0,8 — 1,2m. Bonu
BUCTYNAIOTh y BUIJIAAI TIaTGOpMHM 3a 30BHIIIHI CTiHA Oy[iBIi, Je
MPOBOJIUTHLCS NPUUHATTS 1 Bumgada OanoHiB. Ckiamu 00JagHYIOTHCS
3acobamMy Mayioi MexaHi3aimil JJis1 PpPO3BAaHTAKEHHS, HaBaHTAXEHHS 1
nepemMinieHHs OanoHiB. [[ns cTBOpeHHsT O€3MeYHuX YMOB Mpaili B
Oe3nocepeaHii OJM3BKOCTI B CKJIQAIB TMOBUHHI 30epiraTucs MpOTUTa3H,
KUIBKICTh SKUX BU3HAYAETHCS KIJIBKICTIO MPalliBHUKIB, SIKI 00CIYTrOBYIOTh
ckiag. Mix OKpeMHUMH JUISTHKaMH, 3aHATUMHU OaJlOHAaMM, ITOBUHHI OyTH
sajmuiieHi  npoxoau (He Menme 1,5 M) ama  Ge3mepernikogHoro
MepeMIILeHHS 110 HUX OaJIOHIB.

30epiranHsi OAJIOHIB MOX€E 3A1MCHIOBATUCS HA 3aKPUTUX KaliTaIbHUX
CKJIaJIax 1 ITi] HaBiCaMH 3 TPaT4acTUMHU CTIHAMH.

4.5.5.ABTorazo3zanpasni cranuii (AI'3C)

BignyckaaHHsa 3pipKEHUX Ta3iB CIOXKKBadyaM JJisi aBTOTPAHCHOPTY
3MIMUCHIOETBCS Yepe3 aBTora3o3alpaBHI CTaHIli, SKI MOIUISIOTHCS 3a

BUJIOM rasy, IO 3ampaBisie€ThbCs, HA MPOIMAaH-OyTaHOBI Ta METAHOBi, MPHU
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IIbOMY 3ampaBKa OaJoOHIB Ha HHUX KaTerOpuyHO 3a00pOHEHa.
["a30HaNOBHIOBAJILHI CTAHIIII MOXYTh SBJISATH cO0010 sk KymioBi 6a3u (KB),
1[0 OOCIYroByIOTh IIJIMM PErioH, TaK 1 HEBEJIWKI Ia30HAIIOBHIOBAJIbHI
crannii (C'HC), ski 3a0e3medyroTh CIOXKHUBAHHS OZHOrO abo0 JEKLIBKOX
HACEJICHUX MyHKTIB.

Aemoecazozanpasna cmanyia 01 3aNPasKu  NPONAH-OYMAHOM
3MIMCHIOE 3ampaBKy aBTOMOOUTIB Ta IHIIUX TPAHCIOPTHUX 3aco0iB,
JIBUTYHU SIKUX TMPAIIOIOTh HA 3PIHKCHOMY HaTOBOMY Ta3l Ta MaroTh
BIJINIOBIJIHY TIAJIUBHY CUCTEMY.

ByniBHUIITBO, PEKOHCTPYKIis, TexHiuHe Tmepeo30poenHs Al3C
MMOBHHHI MPOBOJUTHCS 3a MPOEKTOM, PO3POOJICHUM BIAMOBIAHO JO BUMOT
OyIIBEILHUX HOPM 1 MpaBWJI, BIAMOBIJIHUX MPABUI OE3MEKU B ra30BOMY
roCIOJapCTBl, €KCIUTyaTalli TOCyAuH 1 JI0 TEXHIYHUX YMOB, IO
Y3TOJIKEHO 13 3aIliKaBJICHUMH OpTaHi3aIlisIMHu.

ABToOrazosamnpaBHa CTaHIIIs 3a0e3euye NPUNRHITTS, 30epiraHHs rasy
1 3ampaBKy aBTOMOOLTIB, IO MPAIOIOTh Ha 3piKeHoMmy Taszi. Jlis
3alpaBKd  aBTOMOOWTIB  3aCTOCOBYETHhCS TEXHIYHA CyMimnl OyTaH-
MpoIaHoBoro raszy 3 BMictoM mnponany g0 50 %. Jlna 3abe3neueHHs
3ampaBKHd aBTOMOOIIIB y 3UMOBHH MEPi0J Ta30M 3 MIIBHIICHUM BMICTOM
MpoNaHy TEXHOJIOTIYHA cXeMa TMepeadadae MOXKIMBICTh PO3AUIHBHOTO
30epiraHHs IBOX BUIB ra3y (Mpomany i OyTaHy).

3piokeHuit  HadToBUM Ta3  TpaHcnoptyeTthes Ha AI3C B
aBTOIIMCTEpHAX 3 0a3 30epiraHHs (ra30HAIOBHIOBAJIBHMX CTaHIlM), KyIu
JOCTABIIAE€THCSA, K MPaBWIoO, 3ali3HUYHUM TpaHcnoptoM. Ha AI'3C
Ha(TOBUI Ta3 3IMBAIOTh Y MICTKOCTI 30€piraHHs, B AKUX BIH 3HAXOJIUTHCS
B piakid ¢as3l Mg THCKOM HacHMYEeHUX MapiB. THCK ycepeanHi €MHOCTI
BU3HAYAETHCSI TEMIIEPATYPOIO MICTKOCTI Ta (PpakiiiHUM CKJIaJIOM ITPOMHaH-
OyranoBoi cymimi. TumoBi 3HaueHHsi Tucky: mpu 0 °C — 0,03 Mlla
(0,3atm), mpu +25 °C — 1,2MIla (12atm).

VY 0anoHu TpaHCHOPTHHUX 3acO0IB HakadyeThcsl pinka ¢aza I
tuckoMm 1,2 — 1,6MIIa. Ha AI'3C THCK CTBOPIOETHCSI KOMIIPECOPOM abo
MOJIa4Y€I0 B MICTKICTh METaHY MiJ TUCKOM.

[Tpuznauenns AI'3C:

— 3ampaBKa aBTOMOO1TIB;

— 00JIIK BIAMYIIIEHOIO Ta3y;

—30epiraHHs 3amacy rasy,

— 3JIMB Ta3y 3 aBTONUCTEPH (IPUUHATTS B aBTOIIMCTCPHH);

— HarIsA/] 32 TEXHIYHUM CTAaHOM aBTOMOOUIbHUX Ta30BUX OAJIOHIB.
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BuKOpHUCTOBYIOTBCS TPU OCHOBHHUX CIIOCOOM 3alpaBKH 3P1HKECHUM
razom:

— HACOCHMUU,;

— HAaCOCHO-BUIIAPHUH;

— HAaCOCHO-KOMITPECOPHHUH.

HacocHuit croci6 Haitnmpoctimuii — 3 mictkocti 3BIT BigOupaeTbes
HACOCOM 1 1 HIABUILEHUM THCKOM II0IA€THCSA B OATTOH.

HacocHo-Bumapumii croci0 TeX HECKIagHUN. Yy CXeMy J0JaTKOBO
BKJIIOUCHI  CJICKTPUYHI  HArpiBadi-BUMapHUKH, 110  3a0€3MeuyloTh
MIJIBUIIICHHS TUCKY B MICTKOCTSIX 3 Ta30M IIPH TEMIIEpaTypl HIXKYE MIHYC
20°C.

HacocHo-kommipecopHuii crnocio peanizyeTbest 3a3puyaili Ha Al'3C
BEJIMKOITIOTY>KHOCTI.

OnHuM 3 HampsAMKIB PO3BUTKY 3alpaBHUX 3aC00IB € BUKOPUCTAHHS
TpaHCHOPTYyBAJIbHUKIB-3anpaBHUKiB 3" Ha  aBTOMOOUILHOMY  IIaci

(puc. 4.85).

(i
AP
i'_

- ; —— g5

Puc. 4.85.Mob6inbHa AI'3C

ABTOMOOIIBHI Ta303aMpaBHi CTaHIIl — 1€ TEXHOJOT1YHI KOMILJIEKCH,
10 JO3BOJISIIOTH 3allpaBIISITH TPAHCIOPTHI 3aco0u JBoMa abo Tphoma
BHUJIaMH TIaJMBa, CEpell SIKUX JIOMYCKAEThCS HAPTOBE MOTOPHE MAaJIMBO
(OeH3uH, aU3ENbHE IaJUBO), 3PILKCHUN MpomaH-OyTaH 1 CTUCHEHUH
MIPUPOJHUM Ta3.

OcnoBHi Buau AI'3C:

* Ha3eMHa raso3arnpaBHa craHiisa (puc. 4.86,a);

* I1iI3¢MHa raso3anpapHa cranmis (puc. 4.86,0);

* 3 00BaI0BKOIO pe3epByapis(puc. 4.86,B).

Aemoecazozanpagouna  cmanyis O 3ANPA6KU  MEmAaHOM
KOHCTPYKTUBHO He Biapi3HseTrbcs Bin AI'3C ans 3ampaBku mporiaH-
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OyTaHOM 3a BHHSITKOM KOHCTPYKI[i JBOCTIHHHUX Ta3roJIbAEpIiB 3
BaKyYMHOIO TEIIO130JISIIIELO.

a)

6)

Puc. 4.86.ABTOMOO1IIBHI ra303apaBHi CTaHIIII: a —Ha3eMHa,; 0 —
M1JI3€MHA; B —3 00BAJIOBKOIO pe3€pBYyapiB

4.5.5.1.Po3paxynoxk AI'3C

[TponyktuBHa pobota AI'3C BU3HAYAETHCS TEXHOJIOTIEID BUKOHAHHS
BCiX pOOIT 1 KIJTbKICTIO HAITOBHIOBAJIBLHUX KOJIOHOK.
TpuBanicTe 3ampaBKu aBTOMOOUIS 3 YypaxyBaHHSAM YCIX OIeparii
PO3paxoByeMO 3a (OPMYJIIOIO
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T:t1+t2+t3+t4+t5,

ne t; — Jac miaxoay aBTOMOOUIS 1O KOJOHOK; l, — 4yac MIATOTOBKHU 10
sanpaBku 3BI" (90 ¢); t; — rexHomoriunuii yac 3anpasku 3BI" (180¢); ty —
yac 3akiHueHHs 3ampaBku (30 c¢); ts — yac BigXoay aBTOMOOLIS Bif
koJoHoK (20¢).

BusznHaunmMo dYac miaxoay aBTOMOOUIS /1O KOJOHKH Bif MiCIs

ouikyBaHHs (50Mm) i3 mBHaKicTIO pyxy 5 kM/rox / (1,4m/c):

(K,

t,=S/VvV=50/1,4 = 3@.
Pa3oM, TpuBaIiCTh 3amipaBKy OJJHOT'O aBTOMOOLIIS CKIae
T=36+90+ 180 + 30 + 20 = 3686= 5,9xs.
KinpkicTh aBTOMOOLIIB, 3alIpaBI€HUX Ha OJHINA KOJIOHIII 32 TOJUHY
n, = 3600/356 = 1@sTOMOOLIIB.

Otpumyemo 10 maivx 3a roauHy Ha OAHIM 3ampaBill — 1 KoJIOHKA.
3agaemMo 3 KOJIOHKH Ha KOXHIM 3aIpasiil.

Cepenniit o0csar 0amoHa JierkoBux a/m — 531;

cepenHiit o0car 6anoHa BanTaxxHux a/M — 160,

cepenns Burpata 3BI" Ha 100km juist terkoBux a/m — 157;

cepenns Butpata 3BI" Ha 100kMm it BanTakHMX a/M — 3611
CepenHniii mpoOir Ha 100y jerkoBoro a/m — 70kmM;

cepeIHil mpoOir Ha 100y BaHTakHOTO a/M — 180kM.

K, — kxoedillieHT 3allOBHEHHS NaJMBHOTO OajoHa g BCIX a/Mm

= 0,85).

KinbkicTh 3ampaBok Ha 100y JISTKOBHX a/M:
N = (70/100 15) / 53 = ampaska, K, = 0,198
KinbkicTh 3ampaBok Ha 700y BaHTaKHUX a/M:

N = (180/100 36) / 160 = banpaska, K, = 0,405.

Kinekicts a/m — 800,3 vux: 500 —erkosi, 300 —BanTaXHI.
3aranbHa KiUIbKICTh a/M, 10 3aIpaBiIsSiOTh pa3 Ha 700y

N, = (500- 0,198 ax) + (300- 0,4052.8),

7€ aJl 1 aB — KOe(]ili€HTH OJIHOYACHOCTI IOOOBUX 3aMpPaBOK JETKOBUX 1
BaHTa)XHMX a/M BignosigHo (aua = 1,5, ag = 1,25)

N, = (500- 0,198 1,5) + (300 0,405- 1,25) = 30ChTOMOGITiE.
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Kinekicts AI'3C Bu3HaYMMO 3a POPMYJIOIO;

Narse = Ny / (24 Na* N Ky * Ky * Ko)v
1€ Ny— KUIBKICTh a/M IPOTArOM TFOJWHU Ha OAHIN KOJOHIN; N, — KiJIbKICTh
KOJIOHOK; K, — KoedilieHT 1000B0i HepiBHOMIpHOCTI 3anpaBok (K, = 0,8);
K« — XoedimieHT HepiBHOMIpHOCTI 3anpaBok (K., = 0,8); K, — koedimieHT
oJHO4acHOCTI 3anpaBok (K, = 0,8);

N, = 300/ (24 10- 3-0,8- 0,8 0,8) = 0,861.

Takum unHOM, 118 3a0€31eueHHsT He00X1JHOI KIJIBKOCTI aBTOMOOUTIB
3BI" Tpeba 3anpoektyBatu oany AI'3C.

Butpaty 3BI' Ha noOy micis OJHOTO 3alpaBlICHHST BU3HAUYUMO 3a
dbopmynoro

Vz)o6 =N, /Nar3c © Vep6s
ne Vep —cepenHiii 06’ em 6aka a/M 3 ypaxyBaHHAM 3aroBHEHHs Ha 85 %,

V6= (53 + 160) 0,85/ 2 = 90,5,
V05 = 300/1- 90,5 = 30210 = 30,2m"°.

4.5.6.I'azonanoBHoBaIbHI cTanuii (THC)

["a30HanoBHIOBAJIbHI  CTaHIIi1 MpU3HAYEHI i1 HANOBHEHHS
aBTOMOOUIBHUX 1 3aJTi3HUYHUX [MUCTEPH, KOHTEHHEpPIB 1 OaJIOHIB.
["a30HaNOBHIOBAJILHI CTAHIIII MOXKYTh SBJISATH cO0010 sk KymioBi 6a3u (KB),
110 00CIYTOBYIOTh LIUIMH perioH, Tak 1 HeBenuki 'HC, mo 3a6e3neuyroTh
CIIOKUBAHHSA OJTHOTO a00 JIEKIJIbKOX HACEJIECHUX MYHKTIB.

KymoBi ©6a3u 1 Ta30HANOBHIOBAJIBHI  CTaHIi  3p1KEHOTO
BYIJICBOJHEBOIO Ta3y — II€ CTal[lOHApHI CXOBHWINA JJIsi OPUNHATTS BiJ
NOCTavajJbHUKIB, 30epiraHHs 1 HamuBy (B OaJloHH, MICTKOCTI Ta
aBTOMOOLIbHI IIMCTEPHHU) 3PiPKEHOT0 BYIJIEBOIHEBOI0 ra3y. Kyiosi 0a3u
3a0€31euyI0Th 3PIIKEHUM BYTJEBOJHEBUM Ia30M IE€BHHN €KOHOMIYHHUI
paiion (oOmacth, Kpaii, pecnyOiiky). KpiM mporo, BoHU 3HiHCHIOIOTH
TPaH3UTHY TepeAady 3pIJKEHUX BYTJIeBOJIHEBUX rasiB HeBenukuMm ['HC,
AKI HE MAarOTh BJIACHUX M I13HUX 3aTI3HUYHUX KOJIIH, BEJIMKUM
MPOMHUCIIOBUM  MIANPUEMCTBAM 1 CIUIBCBKMM CIIOKMBadyaM 1 T. TI.
['azoHamnoBHOBaIbHI CTaHIli — 1€ O00'€KTH MICBKOrO Tra3oBOro
rocrojapcTBa JiJis 3a0€3MEeUEHHS Ta30M OKPEMOI'0 HACEJIEHOr0 MyHKTY a00
KUIbKOX TaKUX MyHKTIB, pO3TAIlIOBAaHUX OJM3bKO OJUH BiJ OJIHOTO.

KymoBa 6a3a 3pikeHuX ra3iB Ma€ iy OpraHi3aliiiHy CTpyKTypy.
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Ilex  3nuy-nanugy  3piovcenux  @yenegoomesux  casig.  Moro
MPU3HAYEHHS] — MPUUHATTS BiJ] MOCTAYaIbHUKIB 3TI3HUYHUX LHUCTEPH 31
3pIJDKEHUMH BYTJICBOJHEBUMHU Ta3aMH, 3JIMB Tra3y 3 HUX Yy pe3epByapu
nmapky 30epiranss, rmojava 3piJpKeHUX BYTJICBOJHEBUX Ta3iB 3 PE3epByapiB
napky 30epiraHHs B HaloOBHIOBaJIbHUM 1eX. Jlo ckiamy 1exy BXOASTh
3JIMBHO-HAJMBHA 3aJlI3HUYHA e€CTakajga 1 III13H1 3aJi3HUYHI KOJIii,
HAaCOCHO-KOMITPECOPHE BIJIICHHS 1 Tapk 30epiradHs 3piKeHUX
BYIJICBOJHEBHUX T'a3iB.

Hanosnrosanonuti  yex. TyT 301IUCHIOIOTH HAJIUB  3PIIKEHOTO
BYIJICBOJIHEBOTO Ta3y B OaJOHM Ta aBTOLMCTEPHH, BIAMYCK iX
CIIO’KMBavYaM, PEMOHT OaJIOHIB 1 3alpaBKy ra300aJJOHHUX aBTOMAIIUH. J{o
CKJIaAy IIeXy BXOJSTh HAIlOBHIOBAJIbHE BIJJIUICHHS, BUIUICHHS 3JIMBY
BOXKHX HEBUMAPEHUX 3aJHUINKIB Ta3y 3 OAJOHIB 1 iX Aeraszarlii, BIIIIJICHHS
PEMOHTY OaJiOHIB, BaHTa)XHO-PO3BaHTAXYBAJIbHI MalJaHUYWKH, KOJOHKHU
TSl HATIOBHEHHS aBTOITMCTEPH Ta 3alpaBKy ra300aJJOHHUX aBTOMAIIIHH.

Pemonmuo-mexanivnuii yex. Y HbOMY NPOBOJATH MPO(UIAKTUYHI
3aX0JIM 1 PEMOHT 3 METOI0 CTBOPEHHS Oe3MeYHUX yMOB Ta Oe3mepebiitHol
poootu Kb, crexaTh 3a CIPaBHICTIO PEMOHTHUX MAIIIMH 1 YCTaTKyBaHHS.
PoGiTHukn 1mexy OepyTh ydacTh B JIIKBijaIlli aBapid y BCiX Iexax 1
cnyxk0ax Kb. VY BemeHHI 1iexy 3HaxXOASAThCS PEMOHTHO-MEXaHIYHA
MaWCTepHS, MaIllWHU, OOJagHAHHA Ta MEXaHI3MH [JI1 BUKOHAHHS
PEMOHTHHX POOIT.

Cnyacoa enepeosooonocmayanus. OCHOBHI 3aBIaHHS 1II€1 CITyXOU —
Oe3nepeOiitHe 3a0e3IMeUeHHs] CJICKTPOCHEPri€l, BOJOK 1  TEIJIOM
(onanenns) cayx6 Kb i BuganeHnss 3 ii TepuTOpii CTIYHUX BOJ, YTPUMaHHS
B TEXHIYHO CIpPABHOMY CTaHI yCTAaTKyBaHHS 1 KOMyHikaIii. Jlo cimyxou
€HEProBOJONOCTAYaHHS BIJIHOCSITh BCE €JIEKTPOOOJIaIHAHHS, MEpPExXl Ta
€JICKTPOBUMIPIOBAJIbHI pUjIaIu, MaMCTEPHIO 3 PEMOHTY
€JIEKTPOYCTAaTKyBaHHS, KOTEJIHHIO Ta TEINIOMEPEkK1, BOJOHACOCHY 1 MEPEXKI1
BOJIOTIPOBO/IIB, TPAIUPHIO, PE3ePBYapHU sl BOJH, YCTAHOBKY 3 OUHIICHHS
1 TOM'SIKIIIEHHSI BOJM, YCTAHOBKY 3 OYMIIECHHS CTIYHMX BOJ 1 MeEpexi
KaHamizamii. B okpemMux BuUMaakax CayX0y €HEProBOJONOCTAYaHHS
MOYHa PO3JIINTH Ha KiIbKa CIIYKO.

Cnyacoa 36'a3ky 3abesneuye OesnepeOiiinuii npsmuit 3B's30xk Kb
31 CTaHIE€ 3ajI3HUII Ta MICBKOK TelIe(OHHOK CTaHIli€, a
TakoX MiciieBuil Tenedonnuit 38’130k Ha Teputopii Kb 1 3 kBapTupamu
BIIITOB1JAJIbHUX MpaIliBHUKIB KYIIIOBOI1 0asm. vy BEJICHHI
CIyx0u mepeOyBarOTh Mepekl Ta 00JagHAHHS MICIIEBOIO 1 30BHIIIHBOTO
3B'A3KY.
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Tpancnopmua cayxcoa. OCHOBHI 3aBlaHHS 1i — 3a0e3MedeHHS
Oe3mepebiitHrX MepeBe3eHb 3p1KECHUX BYTJICBOHEBUX ra3iB CIIOKHBaYaM
1 YTpPUMYBaHHS B TE€XHIYHO CIPABHOMY CTaHI TPAHCIOPTHHUX 3acCO01B Ta
yCTaTKyBaHHS Tapaka, y BEICHHI CIyXOM 3HaXOIAThCS Tapak,
aBTOMAIIIMHH, BIIKPUTA CTOSTHKA 1 MUMKA Il aBTOMAIITHH.

Cnyocoa asmomamuxu ma KBII npuzHadeHa Jig 3a0e3MedYeHHS
TEXHIYHO CIPABHOTO CTaHy 1 Oe3mepeOiiiHoi poOoTu HasBHMX Ha Kb
MPUCTPOiIB aBTOMaTHKHU, curHaiizamii Ta KBII. B 1i Begenni nepedyBaroTh
MaWCTepHS HJid PEMOHTY NpPWIAAIB Ta MpWUIaAd JIsI KOHTPOJbHHUX
MIePEBIPOK.

Ximiuna nabopamopisi. OCHOBHI 3aBJaHHs JabopaTopii — BAKOHAHHS
XIMIYHHUX aHadi3iB 3pIPKEHUX BYTJIEBOJHEBUX Tras3iB, MacTWI, BOJH,
BU3HAUCHHS CTYIICHs OJopW3aIlli rasiB, TMOCTIMHUNA KOHTPOJb 3a
3arazoBaHicTio mnpuminieHb Kb, a Takox pe3epByapiB 1 KOJIOASI31B
(kaHauizarii Ta iH.).

Pemonmno-6yoieenvna cnyoscoa 3AIMCHIOE HATIAL 32 TEXHIYHO
MPaBWIHBHUM yTPUMYBaHHSIM BUpOOHUUYUX OyaiBensb 1 ciopyn Kb, a Takox
iX pEeMOHT, MIATPUMYE B HaJEKHOMY cTaHi jgoporu Ha Tteputopii Kb,
BUKOHY€E poOoTu 3 Omaroyctpoto Mainmanuuka Kb. YV Benenni ciyxOu
nepe0yBarOTh  TECHAPCHKO-CTONSIpHA  MaWCTEepHS,  MaTepiaid  Ta
IHCTpYMEHTH JUIsi BUKOHAHHS PEMOHTHO-OYJIBEILHUX Ta poOIT 3
omaroyctpoto maiimanurka Kb.

l'azopsamysanvna  cnyscoa. OCHOBHI  3aBIaHHS  JOOPOBUIbHHUX
razopsariBHuX JapyxkuH (JII'PJI) — cnoctepekeHHs 32 BUKOHAHHSIM TIPaBHII
Ta IHCTPYKIIIA 3 TEXHIKH OE3MEKH, MPOTUMOXKESKHUX MPaBWJI Ta 3aXOiB,
y4acTh Yy JIKBiAaIi aBapiil 1 MOPSITYHKY MOCTpa)xaadux. Y BEIEHHI L€l
CIy>XOM  3HAXOAATHCSA  IHAMBIAYaJIbHI  PSATYBajJbHI  3aco0M, IO
3aCTOCOBYIOTHCS MPH JIIKBIAAIlli aBapii.

Cranmii Ta 0a3u 3piIKEHUX BYTJEBOJHEBUX Ta3iB PO3MIIIYIOTh
MEepEeBaKHO 1032 MEXKaMu MICTa Ta IHIIMX HACEJICHUX MYHKTIB Ha
CreljajJbHO BIABEIECHUX CIUIAHOBAHUX MaWIaHYMKax, OaXaHo 3
MIJIBITPSIHOTO OOKY MaHIBHUX BITPIB, 100 MOXJIMBI BUJIUICHHS ra3iB HE
MOTPAIUISIIIA B 30HY KUTJIOBHUX, TPOMAJICBKUX 1 BUPOOHUYMX OyiBeNb Ta
criopya. Maniganuuku 17 Kb 1 T'HC mnmanyroTs 3 yXunom 1S BiABEICHHS
3IMBOBUX BOJI Y BIUIKPUTUM KOJIGKTOP, OCKIUIBKM Mapu 3piIKEHHUX
BYIJICBOJIHEBUX TIa3iB, SKI 3HAYHO Ba)X4l 3a MOBITPS, HAKOMHUYYIOTHCS B
3aKpUTHX KaHAJI3allIMHUX KOJEKTOpaX.

Tepuropito Kb abo I'HC 3axumiaroTh 3a11300€TOHHUM IapKaHOM
3aBBUIIKM 2 M. BuUpoOOHHWYY 30HY BIJIOKPEMIIOIOTH BiJI JOMOMIXHOT

244



4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

Jerkor oropoxero. Iligi3gm Ta maxoau g0 OydiBeldb 1 CHOPY.
ac(abTyI0Th, a PEIITY AIJISTHOK 03€JICHIOIOTb.

3 ornsay Ha, T€ WO 3PiAKEHUN BYTJEBOJHEBUM ra3 BaKuuil 3a
MOBITPsI, pe3epByapu [Jsi HOro 30epiraHHs pPO3MIMIYIOTh Ha OLIbII
HU3BKUX TIO3HAYKaX, HIK HAWOIMK4l JKUTIOBI Ta TPOMaAChKI OymiBii, a
TaKOX 13 ypaxyBaHHSIM MEBHUX PO3PHUBIB Bij] OYy/1IBEJb 1 CIIOPY/I.

['azonamoBHIOBaJbHI  CTaHI] (THC) €  mianmpueMCTBaMH,
MpU3HAYECHUMH JUIl TIPUUAHATTA, 30epiraHHs 1 BIAMYCKY CIIOKHBadaM
3pimkeHnx HagToBux rasiB (3HI), ski mocTynarmTh 3ali3HUYHUM, BOJTHUM
TPaHCIIOPTOM ab0 TPyOOMPOBOJOM 3 MIAMPHEMCTB, IO JO00YyBalOTh Ta3,
a00 31 cxoBuil rasy [29].

Ak npasuno, 'HC po3TanmoBy0ThCA M03a MEXEI TEPUTOPIi MICT,
CeNMI Ta 1HIMX HaceleHUx MyHKTIB. Teputopis 'HC noxinsersca Ha
BUPOOHUYY 1 JOTIOMIXKHY.

YV e6upobnuuiti 301i po3mauio8aHi.

—3aJli3HAYHA KOMiS 3 €CTaKaJo 1 3JIMBHUMH WPUCTPOSIMH JIJIs
3nuBaHHs 3HI 13 3a1I3HUYHUX IUCTEPH Y pe3epByapH;

— pe3epByapHUN MapK;

—  TEXHOJIOT14HI BIAICHHS — HACOCHO-KOMIIPECOPHi, HAIIOBHIOBAJIbHI,
BIIIIJICHHS 3JIUBY HEBHUIIAPECHHUX 3aJIAIIKIB 13 OastoHa,
HABAHTAKYBAJIbHO-PO3BAHTAKYBAJIbHUN MalJaHUUK;

— BHYTPIIIHHOMaNIaHUUKOB1 TPYOOIIPOBOIH;

— KOJIOHKH JIJIsl HAIOBHIOBAHHS 1 3JIMBY aBTOIMCTEPH;

— aBTOBAra,

— BUMApPIOBaIbHI YCTAHOBKH.

Y 0onomixcnuiti 30ni po3mauiosaHi:

— CHOpPYJU aJIMIHICTPATUBHO-TOCMOIAPCHKI, JabopaTopii, KOTEIbHI,
MEXaHI9H1 MalCTEpH;

— TpaHc(opMaTopHa MiJCTAHIIIS;

— MaWJaHYUK JJIS1 BIAKPUTOI CTOSTHKY aBTOMAIIINH;

— pe3epByapH Jis 3anacy Boau,

— BOJIOHAIIIpHa Oarnra.

PesepByapu, npusHaueHi s NOpudHATTS 1 30epiranns 3HI,
BUTOTOBJISIIOTECS BiamoBimHo a0 Bumor [30]; y Ta6m. 4.1 HaBeaeHo
TEXHIYHI XapaKTEPUCTUKU IUJIHJIPUYHUX TOPU3OHTAIBHUX PE3EpBYyapiB,
K1 3acTocoBYrOThCsI B ['HC.

VY Tabn. 4.2 HaBeIeHO XapaKTepUCTUKU CHEPUUHUX pe3epByapiB AJIs
30epiranns 3HI.
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OO0B'sa3ka pe3epByapiB Mae 3a0e3MeuyBaTh MOKIIMBICTh PO3JILTHHOTO
MPUUAHAITTSA 1 30epiraHHs B pe3epByapHOMY MapKy Ta3y 3 Pi3HUM CKJIAJIOM.

MIiCTKICTh pe3epBYyapHOro NapKy CJiJl BHU3HAYaTH 3aJI€KHO BiJl
nob6oBoi mpoayktuBHocTi ['HC, cTymeHsi 3amoBHEHHs pe3epByapiB 1
KUTBKOCTI 3ape3epBOBAHOTO JJig 30epiraHHs 3pIJHKEHOr0 Tasy, sKa
BU3HAYAETHCS 3aJIe)KHO B1J po3paxyHkoBoro yacy poboru I'HC 06e3
HaJIXOKEHHS ra3y, TOOTO

t=C ot 4y,
V
ne t — pospaxynkoBuid yac poooru I'HC 06e3 HanxojkeHHs rasy, Aio;
L — BigcTa"p BiJ 3aBoay-mocTadalbHUKaA 3pikeHux raziB g0 'HC, kM;
V — HopMaTMBHa J000Ba MIBHUIKICTH JOCTABKH BaHTAXy IOBarOHHOTO
Bignpasnenas, kM/mooy (V = 330xkm/moly); t; — vac, BuUTpaueHuid Ha
orepaliii, MoB's3aHi 3 BiAmpaBiIeHHsM 1 mpuOyTTsAM BauTaxy (t; = 1 go0a);
t, — wac, Ha sgKkumi caig 3aBOadaTH  ekciUTyaTamiiHui 3amac  3HI

(t, = 3...5 71i6).

Ak npaBwiio, ycraHoBka pezepByapiB Ha [[HC — Haj3emHa 3 Haxuiom
0,002 - 0,003y 6ix 3muBHOTO TmarpyOka. Haazemui pesepByapu
PO3TamoOBYIOTh Y Tpyn# 3rigHo bHill.

Bifacranp Mixk HaJI3EMHUMU pe3epByapamMu B IpyIl Mae JIOPIBHIOBATU
JiaMeTpy OUIBIIIOTO CYMDKHOTO pe3epByapa, aje OyTH He MEHIIe 2 METPiB.
BiacTtanp MK psgaMyd HaJ3eMHHX pe3epByapiB, PO3MINIEHHX y JBa 1
OinbIIe psiJiiB, TOBUHHA JIOPIBHIOBATH JOBKHMHI HaO1IBIIIOr0 pe3epByapa,
ane Oytm He menme 10 merpiB. s KOXHOI Tpymu pe3epByapiB IO
HEPUMETPY MOBHUHHO OyTH 3aMKHEHE oOBailyBaHHS (a00 OrOpoO/KyBaJIbHA
CTIHKa 3 BOTHETPHBKOTO Marepiaay) BHCOTOIO He MeHme lMmerpa,
po3paxoBaHe Ha 85 % MiICTKOCTI Tpymu pesepByapiB. Bincranp Bin
pe3epByapa 10 TIIOIMIBM OOBaJdyBaHHS Ma€ JOPIBHIOBATH TIOJIOBHHI
JiaMeTpa HalOIMKUYOTO pe3epByapa, ajie OyTH HE MEHIIIE METpa.

Kinbkicts pesepByapiB ais 30epiranus 3HIT na ['HC BusHauaeThcs
3a (OpPMYIIOI0
_V
UK’
ne V — 3amac 3pimxeHoro rasy Ha ['HC, M3; U. — TeOMETpUYHA

€MHICTb OJIHOTO pe3epByapy, M°; K — HOpMa 3aIl0BHEHHS pe3epByapis (Ui
nponany K = 0,85;m1s 0yrany K = 0,9).

n
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Pe3epByapu BUOMpAEMO 3aBISIKU MOPIBHAHHIO TEXHIKO-EKOHOMIYHUX
MOKA3HHUKIB TPHOX BapIaHTIB.

OgHuM 3 OCHOBHHMX IIOKa3HHMKIB MOJKHA MPUUHATH Macy MeTaly
pesepByapa (tadi1.4.1).

[Ipu BuOOpP1 pe3epByapiB MOKHA BUKOPHCTOBYBATH TaKl KPUTEPIi.

€EMHICTb pe3epBYyapiB, M 00'em 30epiranns 'HC, M
25; 50; 100; Bix 5010 200

50; 100; 160; Bix 20010 500

100; 160; 200 B 50010 2000

Te came B1g 200010 8000

[lepemimenns: piakoi 1 mapoBoi ¢a3 3HI' mo komynikamisix ['HC
3MIMCHIOETHCSI HacOCaMH Ta KOMIIPECOPaMH, CIEMialbHO MPU3HAYCHUMU
a00 MpUAATHUMH IS 1€l pOOOTH.

Hacocu 1 xoMIipecopu po3TallOBYIOTh Yy 3aKpPUTHX ONATIOBAIBHUX
NPUMIIIEHHAX. Y BUIMAJKy, KOJIM KIIMaTA4YHI YMOBHU JalOTh 3MOTY
3a0€3MeYNTH HOPMaJIbHY pOOOTYy BCTaHOBJIEHOTO yCTAaTKyBaHHS 1
00CIIyTOBYIOUOT0 TIepCOHANy, JOMYCKA€ThCS PO3TAIlyBaHHS HACOCIB 1
KOMIIPECOPIB HA BIJKPUTUX MalJaHUMKax I1J] HaBICOM 13 BOTHETPUBKUX
MarepiamiB Ha ¢yHaamentax. [Ipm ycTaHoBII B OAMH psif HACOCIB 1
KOMITPECOPIB Mepen0avarTh Take:

— IIMPUHA OCHOBHOTO MPOX01y 00CIYyroByBaHHs — He MeHIe 1,5wm;

— BIJICTaHb MK Hacocamu — He meHIa 0,8 M;

— BIJICTaHb M)XK KOMITpeCOpaMu — He MeHma 1,5wm;

— BIJICTaHb BiJ HACOCIB 1 KOMIIPECOPIB JO CTIH MPUMIIICHHS — HE
MeHma ImeTtpa.

Ha naraiTanpHMX maTpyOKax HAacoOCIiB 1 KOMIIPECOPIB BCTAHOBIIOKOTH
3BOpOTHI KJamaHu. Ilepen Hacocamu cTaBisiTh QUIBTPU 3 MNPOSYBHUMU
CBIUKaMH, 32 HaCOCaMHU Ha HAIIPHUX TPYyOONPOBOAAX — MPOIAYBHI CBIUKH.
Ha BCMOKTYBAJIbHUX JHISX KOMIIPECOPIB BCTaHOBIIKOKOTh
KOHJICHCATO30IpHUKU 3 JpeHaxHumu mpuctposmu. Ha T'HC mmpoxe
3acTocyBaHHs ofep:kanu Hacocu Tuny C-5, XI'B 1 komnpecopu tuny AB 1
AY. XapakTepuCTUKHU HACOCIB 1 KOMIIpECOpiB HaBeieH1 B Tabn. 4.31 4.5.

Onniero 3 ocHoBHuX onepaiiii Ha 'HC € nHanoBHenHs 6anonis 3HI.
bajonn MarTh OyTH CHOpaBHUMH, BHUIPOOYBaHMMH 1 HE MaTu
HEBHUMAPCHUX  3aJUINKIB. baloHM 3 HEBUMAPEHHMH  3aJIUIIKAMHU
HaIPaBJIAIOTLCA Yy 3JIMBHE BINJUICHHS MJIA 3JIMBaHHS, SIK€ 3BUYAWHO
PO3TAIIOBYETHCSA TOPSA 13 HANOBHIOBAIBHUM BUIIUICHHSM. 3JIMBHE
BIIAUIEHHST MOBUHHO 3a0e3meuutu 3nmBadHHa 10 — 15 %o0asnoHiB, mio
HaNoOBHIOIOTHCS 3a 00y .
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KoHTposb HanoBHEHHS 0aJI0HIB 31HCHIOETHCS BIATIOBIIHO JIO Bardy.

ABTOMaTHYHE HAIOBHEHHS OajOHIB BiIOYBAETHCA HA KapyCEIbLHOMY
ra30HANOBHIOBAJILHOMY amapari, SIKui € miaT@opMoro, o0 00epTaeThes;
Ha Hiil BCTaHOBJICHI BaroBi aBTOMATH4YHI TPUCTPOi. OCHOBHUM €JIEMEHT
KapyCeJIbHOTO arperaty — aBTOMAaTHMYHAa BaroBa YCTAHOBKA, KIJIbKICTh
TaKMX YCTAHOBOK MOKHAa 3MIHIOBATH 3aJIEKHO BiJI MPOJYKTHUBHOCTI. Y
Tabi. 4.4HaBeiIcHO TEXHIUYHY XapaKTEPUCTHUKY amapaTiB.

Taomuis 4.3
TexHluyHa XapaKTEpUCTUKA HACOCIB s iepexauyBanHs 3HIT
gf 5 g E; -%‘; H;)TY)KHIC_TB Yacrora
Mapka S = 2 g | YIKIPOT s enranms,
S s = E | JBHIYyHa, 22
= T O kBT B
C-5/200 ) 180 8 8 1450
C-5/14M 5 140 8 8 1450
C-5/140 ) 143 1 8 2950
2XI'B-6X2A-4,5-4) 16 —24 | 40-50| 2 4,5 2770
3XI'B-6A-7-4 25 —-40 40 1 7 2850
3XI'B-7X2A-20-4| 15-30 | 90-100 2 20 2900
4AXT'B-7X2A-28-4 90 143 2 28 2900
4X1'B-6A-40-4 60-10| 70-80| 1 40 2910
3XI'B-7X2A-10-4| 12 - 30 90 2 10 2400

Ipumitka. Mapka HacociB po3muppPoOBYETHCS TaK:

C —Hacoc 14 3pipKEeHNX Ta3iB;

5 —noaaua, MITox;

140 —namip, M, (C-5/140).

Mapxka Hacoca tuny XI'B:

nepiia mudpa — ariaMeTp BCMOKTYIOUOro IarpyOka B IroMMax;

X — XIMIYHUHA;

I' —repmeTnuHmMy;

B — BeprukanbHMii;, HacTynHa 1udpa BKa3zye  IMUTOMY
IIBUJIKOX1AHICTH, 3MeHIIeHy B 10 pa3is,

HACTYIMHA H(pa BKA3ye KITbKICTh KOJIC (2 —ABOKOIICHHH);

OykBa A — ByrJjielnieBa cTajb;

HACTYIHI ITM(PpH BKa3YIOTh HA MOTY>KHICTh HACOCA;

ocTaHHs HKdpa BKa3ye Ha KOHCTPYKTHUBHI OCOOJMBOCTI Hacoca Jis
3HT.

250
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Taomuis 4.4
TexniuyHa XxapakKTEpUCTHUKA KapyCeIbHUX Ta30HAMIOBHIOBAJIbHUX
amapariB
Tapamerpu S S Vi &) KT'A-MITI-5
BUMIPY
[IpoayKTUBHICTH IPU
MICTKOCTI OajIOHIB 50 350
50n
KinbKicTh BaroBUx mpUCTPOiB
Ha Tu1aTdopmMi, o oai./ron 20 20
obepTaeThCs
Tun npusoy 3yOuartuit ) CDpI/IKuiﬁHUHﬁ
LEHTPaJbHUN OOKOBHI
[ToTyXHICTB
€JIEKTPOABUTYHA: TPUBOY kBT 1,7 1,7
arperary
PoGounii THCK rasy MIla 1,6 1,6
HiameTp kopiycy M 6 6
Maca arperaty KT 6300 5400
0,096; 0,16; 0,096; 0,16;
Yacrora obepTaHHs Kapyceni xB™t 0,0125; 0,24; 0,125; 0,24;
0,29; 0,344 0,29; 0,344
HOTY)KHI.CTB €JIEKTPOJIBUTYHA Bt 1.0 1.0
TPUBITHOTO POJIBTAHTyY
CrpyOrumna
Cnoci6 npuegHaHHs 10 Crpy6uuna HaIiBaBTOMAaTH4
3aImpPHOTO MPUCTPOIO HaIiBaBTOMAaTHYHA | Ha JIT KYTOBHX
BCHTHUJIIB
JloB)KMHA KOHBE€Epa
JUISl TIo/1adl Ta MpUOUpaHHS M 70 70
OaJIOHIB
[[InpunHa KOHBEEPa M 0,4 0,4
[ToTyXHICTh €EKTPOABUTYHA
kBT 4,51; 16; 2; 3 4,51; 15; 2; 3
MPUBOIY KOHBEEPa
KinekicTs onepatopis, npu
3aMOBHEHH1 OAJIOHIB!
—3 KYTOBUM BEHTHJIEM > >
—3 xiananoM Kb-1(Kb-2) _ _
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Tadonuis 4.5
TexHiuyHa XapaKTEpUCTHKA KOMIIPECOPIB
OnuHuLs Tumn koMmnpecopa
Hapaverpu Bumipy | AB-75 | AB-100 | AY-200
Hominanbita kBt 605 | 1163 | 2326
XOJIOAOTPOYKTUBHICTh
HiameTp muiiHapa MM 150 150 150
Xia mopIHs MM 140 130 130
KinpkicTs numiHAPiB IIIT. 2 2 4
HowminaneHa yactora <L 970 930 930
oOepTaHHs
IToTyxHICTh Ha Bay <BT 16,5 33 65
KoMmIpecopa (He OibIiie)

[oquuaHM 00'em MoIron 143 264 528
Maca xomrmpecopa KT 1050 800 1290
JIOIyCTUMUIN TUCK:

BCMOKTYBaHHS MIla 1 1 1
HardiTaHHA MlIla 1,6 1,6 1,6

[Ipy HamoBHEHH1 0ajoHA BiCh CTPUJIKU BariB MOBEPTAETHCA Ha KYT,
MPOINOPLINHUM Macl razy, SKUM HaaAXoJuTh y OayioH. Ilpu mocsrHeHHI
MacH 3aJaHOi BEJIMYMHHU CHPAILOBYE UYYTIUBHM €JIEMEHT, Mepeaarouu
IMITYJIbC Ha IPUITMHEHHS T10J1a4l Ta3y.

4.5.7Po3paxyHku npouecy 30epiranHsi Ta BilllyCKy rasy

Jlobosa nponyckna 30amuicme I'HC BU3HaYaETHCS 32 (OPMYJIOHO

- S
Uno6y = 25310p J
ne Qp — piuna nponycksa 3garHict I'HC, tuc. 1/pik; p, — rycTUHa pigkoi
hasu, kr/m°, ipu Temmeparypi rasy T,.
[Tpu BuKOpHCTaHHI onucaHoi B [31] Mapku ra3y Ciij IMiJICTaBIsATH B
dbopMyJy 3HaUCHHS T'YCTHUHHU CYMIiIlll, TOOTO

_ PV, tpV,
’ 10C ' nme pi1, p» — TyCTHHA
KOMITOHEHTIB CYyMIIlli, KI‘/MB; V1, Vo, — 00’ eMHHH BMICT KOMIIOHEHTIB, %0.
Heobxiona micmxicms THC, M°, BU3Ha4aeThCs 32 GOPMYIIOH0
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4. 34T’ AJIbHI BIJTOMOCTI I1PO KOMIIVIEKCH 3BEPITAHHA TA IMCTPUBYIIL......
V= qII06y +t [qZ[06y'

Memanosumpamu 3a BUOpPaHMMHM TpbOMa THUIIAMH pE3EPBYapIB
BU3HAYaIOTHCS 32 (HOPMYJIOHO

G=gIn,
Ile g —Bara pesepByapa, T.

3a MiHIMaJIbLHUMH MeTajo3aTpaTaMy BUOMPAIOTh Pe3epByap.

Kinvkicme nocmie o0ns nanoemenns 6Oanlonie BHU3HAYAETLCI 34
BAaroBOI0 KUIBKICTIO Ta3y, IO BIAMYCKAE€ThCA B OaJOHU, Ta PIYHOIO
KUTBKICTIO MPUIHATOTO CTAHIIIEIO ra3y, TOOTO

Q,10°r,,
25370

1e T, — TPUBAJICTh HANIOBHEHHS OaioHIB, T, = 4...5xB; T — TpUBaIICTh
poootu I'HC, npu ogHo3minHii poboti 7' = 480xB, nipu ABO3MIHHINA T =
960xB; (; — Maca ra3y B OaJioHi, A1 6amoHa o0'emom 501 ¢; = 21«kr.

Kinvkicms nocmise ons 3nueauus 3aiuwkie iz 6aioHié BU3HAYAETHCS
3a (hOpMYJIOIO

rr]H:

— 0’T3H
m3n - T ’
311

1€ 0. — KUIbKICTh OQJIOHIB JJIsl 3JIMBAaHHS IIPOTSATOM J100U

015Q,10°
a=————.

2535

T,; — TPUBAJICTh 3JIMBAaHHSA OofHOTO OanoHa, 7,, = 10...15xB; T,, — yac
pPOOOTH 3IMBHOI yCTaHOBKH, T, = 480xB.

4.5.7.1I'inpaBiivyHi po3paxyHKH TPyOOIPOBOAiB

liopasniunuti pospaxynok mpybonpooody piokoi ¢hazu BUKOHYIOTH
3rijgHo 3 [32].

llaoinns mucky 6 mpybonposooax pinkoi ¢pazu 3HI' BusHavaeThcs 3a
dbopMyJI010

AW 2
stoanp,na, (4.23)
ae A — Koe(illieHT TigpaBIivyHOTO Omopy; | — JOBKHMHA ra3ompoBOIY, M;

W — cepenHs MBUAKICTh PYXY 3piDKCHHMX Tra3iB, M/C; (JIT BCMOKTYHOYHX
TpyOompoBoAiB He Oinbire 1,2 m/c, s HamipHuX — He Oiabine 3 M/c);
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. . 3. . e -
pp — IycTuHa pinkoi ¢asu, kr/m”; d — BHyTpilIHil JiaMeTp ra3ompoBony,
CM.

Koegiyienm zciopasniunoco onopy 3rigHo 3 [32] BuszHauaeTbcs

dbopmynoro
0,25
n, 68)\"
A=0110—+— :
d Re
J€ N — EeKBIBWICHTHAa aOCOJIOTHA WIOPCTKICTh BHYTPINIHBOI CTIHKHU

TpyOHu, cM (misg cranesux Tpyo N = 0,01; m1s moaietunenosux N = 0,005);
Re —uuncno Peitnomnbaca,

Re= 0,0354E&,
dv

J€ Vv — KIHEeMaTU4YHa B'S3KICTh Ta3y, m°lc, npu T = 273 K i
P = 0,1013 MIla; Q — Burpara ra3sy, Mfron, opu T = 273 K i
P = 0,1013MIla; d — BHYTpIillIHIi JiaMeTp ra30IMpOBOIY, CM.

l'iopasniunuii po3paxyHok 2azonpogooié HU3bK020 MUCKY
(0o 5klla)
llaoinna mucky 6 2ea3onposooax HU3bKO20 MUCKY BU3HAYAIOTh
3aJIe)KHO BiJI PSKUMY PyXy rasy Io razomnpooay 3a popmyioio (4.23).
BinnoigHo 1o BenmuuHu RemnaninHsg Tucky, I1a, BusHauaeThes Tak
— JUIS1 JTaMIHapHOTO pexuMy razy nmpu Re<2000

H= ],132El06Q4|/,0pI;
d

— st kputraHoro pexumy ipu Re = 2000...4000

3333
H =0,5160 Q

45333,0333 Pyl

— st TypOyJeHTHOTO pexkuMy rasy npu Re > 4000

2
=69 " +1922%0 |2 5.
d Q)d°

L'iopasniunuii po3paxyHok 2azonpoeodie cepeonvoeo (5 — 300x/1a) i
sucoxoeo (0,3 — 0,6MIla; 0,6 — 1,6MIla) muckis

Po3paxyHok y gdiama3oHi TYpOyJEHTHOIO pPEeXHMY pyXxy Trasy
BUKOHYIOThH 32 (POPMYJIOIO
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5 c d@ 025 2
P2 =P —-11400 (d+1922 j d5 Pp [,
ne P, i P, — aOcomoTHUM THUCK Tra3y Ha TMOYarky 1 B KiHII
razonposonay, MIla; | — po3paxyHkoBa JOBKHHA Ta30IPOBOIY IMOCTIHHOIO

Iiamerpa, M,

=1 +>4.,
ne |; — nmilicHa JOBXKMHA Ta30IpPOBOAY, M; >.&— cyMma Koedili€HTIiB
MICLIEBHX OIIOPIB JiJIBHHII Ta30IPOBOY JOBKUHOIO |; |, — exBiBaneHTHA
JOBXKWHA MPSIMOJIIHIMHOT A1IBHUII Ta30MPOBOY, M
Jlns1 Bchoro aiama3oHy TypOyJIEHTHOTO PyXy
d

vd 025°
110~ +1922°—
{am922)

11io6ip 3anobisxcroco kianana 075 pe3epsyapa napky 30epicanms
[IpomyckHa 31aTHICTh KJIallaHa BU3HAYAETHCS 32 POPMYIIOIO

le =

¢ = 100(13(L + gj kr/ron,
ne L —moBHa I0oBkHHA pe3epByapa, M; D — miameTtp pesepByapa, M.

PoGouwnii mepepi3 kiamaHa BU3HAYAETHCA 32 (HOPMYIIOIO

_ ¢
2200P M
®

ne P — tuck mnapiB rasy B pesepByapi, MIla, (P = 1,1%P,);
M —wMonekynsgpHa Maca napiB ra3y, Kr/moib, T — TeMreparypa napis, K.

JliameTp KianaHa BU3HAYAETHCS 32 GOPMYIIOH0

a= 4"
JT

4.5.7.2 . Po3paxyHku npouecy 3JJUBaHHS raszy

1. Busnauenns Kitbkocmi yucmepH, 3 SKHUX 3JIMBAlOTh I'a3 MPOTIATOM
1o0o0u

_ Gy [Kp

n ~——~— o,
" 2530p, [V,
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ne Qp — KIIBKICTh npuiiHATOrO 1 BUAanoro rasy b3I', kr; K, —koedimieHT
HEpiBHOMIPHOCTI HaJIXO/DKeHHS BaHTaxy (K, = 2...31pu BUKOPUCTaHHI
xomnpecopiB 1 K, = 1,2...1,5 —npu BHUKOPHCTaHHI TEIIOOOMIHHUKIB);
V, — KopucHHI 00'€M 3aJII3HUYHOI LMCTEPHHU, M, pp — TYCTHUHA PIAKOI
¢asmu, Kr/mv>,

2. Yac 3nusanns 2aszy 3 oowuici yucmepnu (Ma€e OyTH MEHIIE JBOX
T'OJIVH)

V, [T
I = p

qno6y K,
ne T — wgac poborm I'HC, roxm; (,sy — BHTpaTa rasy, M3/H06y;
K, —xoedimienT HepiBHOMIpHOCTI 3amoBHeHHs (K, = 1,5).

3. Heobxiona kinvxicme pezepsyapie OJisi 3MUBAHHA 243y NPOMA2OM
0oou

_ 9
Np=——"——,
N [pp ¥
ne N — kinpkicTh poOoumx mHiB Ha pik (mpuiimaemo N = 253); V. —
KOPHUCHHUM 00'eM pe3epByapa, M.

4. Bumpama napie Ha onepayiro 31UBAHH 243y
4.1.ButpaTa Ha HaJTyBaHHS

Gy =Vnap (Px = Pn)
1€ Vyap — 00’ €M MapoBOro NpocTopy pe3epByapy, M,
Vnap =Vreom ~ Vi
ne Vieow — T€OMETpUYHUM 00'€eM pe3epByapa; p, 1 p, — I'yCTHHA MapiB

3pIPKEHOTrO0 ra3y B KiHI[ 3JJMBAaHHS 1 HA IOYATKY HArHITaHHS, KI/M",

4.2. Butpara mapiB Ha 3allOBHEHHS 00'eMy pe3epByapy, y SKOMY
paHinie Oyna piauHa

G; = AV Ok
jie AV, —00'eM 31IUTOT PiIMHH, M (AVp =V ).

4.3.KinpKicTh mapiB, K1 KOHACHCYIOTHCSA Ha TOBEPXHI PIIUHH

Gip. = KF/:[sAPﬁ’

ne K — xoedilieHT, SKUM 3aJ€KUTh BiJ BYIJIEBOAHEBOTO CKJIaaAy rasy
(mpuitmaeThesa K = 300...500),
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AP = PHpTI(.H - Pnp'TH.H '

— THUCK KIHIEBOi mapw, [la; P, — THUCK MOYaTKOBOI MapH,

p'Tn.r[
[Ta; 7 — vac 3nmuBaHHS, roj, (Mae OyTH MeHIIEe NBOX ToauH); F,, — mioma
J3epKaa pijauHH, M2,

FHS = DHL,
ne D, — niameTp uuctepuu, M; L — moBKrWHA IUCTEPHHU, M.

4.4 KinpKicTh mapiB, K1 KOHACHCYIOTHCS Ha METaJieBii MMOBEPXHI
pesepByapa
_ az(THp -T )R [T
K.M. — ’
Ly +Cy anp ~Tyac.)
.. . 2 1A\,

ne ap — xoedinieHt remnonepenadi, Br/(M™K); Ty, Ty — TeMmmepaTypa
neperpitoro rasy i HacuueHHs, K; 7, — Temreparypa CTiHKH, pe3epByapa,
K; F, — mmoma TermionepenaBaibHOi IIOBEPXHI pe3epByapa, M,
L. —npuxoBaHa Teriota napoytBopeHHs, kJhx/kr-K.

KoedimienT Temmonepenayi Big napu sl CTIHKH pe3epByap

ap = NH/]H
dp
ne A, — koedimieHT TemonpoBigHOCTI TapoBoi (asu, Br(M-K);

d, — niametp pesepByapa, M.
Kpurepii Hyccenpra BU3HAUaEMO Tak
025

D310p |110p - pr[) % (LT + 0B8LC, AT) ,

NH = 0,728[%
HnAy IAT
ne D — 3oBHIIHIA dlaMeTp pe3epByapa, M; pp, pn — TYCTHHA DIIUHH 1
napoBoi (ha3su, KF/M3; Uy — JWHAMIYHA B's3KICTh MapoBoi ¢asm, Ila-c;
AT —nepenaj TeMnepaTyp Mix maporlo i cTiHkorwo, K, npuuomy

AT =T -T.

4.5.3aeanna sumpama napisé Ha IPOBEJICHHS ONepallii 3IMBaHHS

Giar =Gy +G; +GI<p + G-

4.6.3acanvbHa 200uHHA BUMPAMa CMAHOBUMb

—_ GS’&F

3ar.rog -~ r

G

257



4. 3ATAJIBHI BIIOMOCTI ITPO KOMITJIEKCH 35EPITAHHA TA IMCTPUBYVIIL... ..

3a 3"HaueHHSIM G,y 0, MAOUPAIOTH KOMIPECOPU 1 BU3HAYAIOTH IX
KUIBKICTB, TOOTO

n= Gsar.roz[ ’
GK

3
ne G, —roaMHHa 1mojava Komrmpecopa (BumaproBayva), M /TO/I.

4.7.I'o0unna nodaua BUNApIOBaya BU3HAYAETHCA (POPMYJIIOIO

_ KF(T;: = Tp)
G = L, +CpAT
ne K — koedillieHT Temonepeaadi, Br/M>K (m1s 3MIHOBHKIB 1 TpyO4aTHX
BUMaproBaviB 3 BoJAgHUM TermoHocieM K = 464...580,a 3 napoBum K =
232...290);T, — remniepatypa temonocis, K (7, = 343K); AT — HeperplB
napis npomnany, K (7' = 6 K); F — moBepxHst TerI000MiHy BUIApIOBaya, M°;
C, —TennoeMHicTh napis nponany, kJx/(kr-K).

3a 3HaueHHsIM G, miAOMParOTh KUIbKICTh BUMIAPIOBAYIB.

4.5.7.3.Po3paxyHKku npouecy HAanoBHeHHsI

1. Bumpama ea3zy 011 mpyoonposody  HANOBHIOBANLHO2O
N 3
8100inenns, m°Ic

NV
360(K
ae N, — IpoIyCKHA 3[aTHICTh Kapyceli, Ooai./rox; V; — 00'em OaioHa, M3;
K — xoedimienT, kUil ypaxoBye BiJHOIIEHHS 4yacy oOepTy Kapycenli 10
yacy HanoBHeHHs (K = 0,7..0,8).

s =

2. Bumpama 2a3zy ona mpybonposody pioxkoi ¢gazu 510 KOJOHOK
HAIIOBHEHHS aBTOIMCTEPH, M/,

q nulvau
A 3600
e ng — KUIBKICTh IUCTEPH, 1[0 OJHOYACHO HAIMOBHIOKOTHCA; Vg —

v ' 3.
KOPpHUCHHHU 00'eM ABTOLUCTCPHU, M , Tq9 — YaC HAIIOBHCHHS aBTOLMCTCPHHU,
roa.

3. Po3xio ea3y 6i0 3aniznuunoi ecmaxaou 0o pesepsyapy, M lrox
a4 = Ny zvau
P 360075
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e N, — KUIBKICTb OJHOYACHO 3JIMBAIOYMX LHUCTEPH; Va — KOPHCHHIA

1 3. . . (V) o ee
00'eM aBTOILMCTEPHH, M’ Tp — MIHIMAIbHWI Yac 3IUBY OJHI€l IMCTEPHH,
roj.

4. Bhympiwniu diamemp mpybonposody piakoi dha3u Bijl eCTaKaau J10

pe3epByapy, M
d= 1127G |
w

3, . . . .
ne G — makcuMalibHa BUTparta raszy, M /c; W — mBuakicTs pinkoi ¢asu B
HaIipHOMY TpyOonpoBoi, M/c (mpuiiMaroTh He BHIEe 3 M/c).

5. Kinvkicms  2a30p030a8anvHux  KOJNOHOK JJIA  3alpaBieHHS
ABTOLIMCTEPH, IIT

n=_n_

O KT
ne g, —1o0oBa peanizailisi, T; O — KUIbKICTh ra3y, 110 3alpaBJisie KOJIOHKA,
t/ron; K, — koedillieHT BUKOPUCTaHHS ABTOKOJOHKH, T — Yac poOOTH
KOJIOHKH, T011/100Yy.

3aBaaHHs I CAMOKOHTPOJIIO

1. OkpecnuTu 1ICTOPUYHI €Tany PO3BUTKY ra30BUX CXOBHUIIL.

2. KnacudikyBaTu cxoBwHIIa ra3y 3a OCHOBHUMH MapaMeTpaMHu.

3. HaBectn nepeBaru ta HeA0MKU cOCO01B 30€piraHHs CTUCHEHOTO 1
3piKEHOT 0 Tra3iB.

4. BU3HauyUTH PO3PaXyHKOBY MICTKICTh CXOBHIIIA Ta3y.

5. OxapaktepusyBaTu OyI0BY CTalllOHAPHO1 ra303aMpaBHOT CTaHIII].

6. HaBectu mociioBHICTh pOOIT MPU CTBOPEHHI MIA3€MHUX CXOBHUIIL
3a JIONOMOTOI0 SIZIEPHOTO BUOYXY .

7. OxapakTepuzyBaTH MpHU3HAYEHHS Ta OCOOJMBOCTI poOOTU
ra30HalOBHIOBAJIbHUX CTaHIII.

8. Knacudikysatu Teputopii poszramryBanss ['HC.

9. BuzHauuTH MICTKICTh pe€3epBYapHOTO MapKYy.

10. Okpecautu 0coOJUBOCTI Mpoliecy 30epiraHHs Ta BIAMYCKY Ta3y
['HC.

11. HaBecTd OCHOBHI NPHUHIUMNK TIAPABIIYHOTO PO3PAXYHKY
TpyoonpoBoaiB pijkoi ¢azu I'HC.
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5.MPABWJIA BE3NEKU INPU EKCILTY ATALII
HIABEMHUX CXOBUII I'A3Y

Pozenanymo: eumocu wooo 6e3neunoi excniyamayii ma MOHIMOPUHZY 2A306UX NOKIAOILE,
3ax00u i 3acodu 3a0e3neuenHs NONHCEHCHOI ma YOHMaHHoi be3neKu, OXOPOHU OOBKLI.
Onanysanns mamepiany po30iny 0036015€ HAGUUMUC.

—  BUKOHY8AMU BUMO2U WOOO De3neUHOI eKCnIyamayii ma MOHIMOPUH2Y 2a308UX NOKIAOIE;

— 3acmocogysamu 3axo0U i 3acoou 3a0e3nedeHns NONHCEHCHOI ma YOHmManHoi b6e3nexu.

5.1.3arajapHi MoJI0KEeHHSA

ITiozemni cxosuwia npupoonozo 2asy (IICIII) 6 nopucmux niacmax €
MEXHONI02IYHOI0  CKIAO0B80I0 4ACMUHOIO 2A30MPAHCHOPMHOL  cucmemu
Kpainu [ npusHaueHi O pe2yli08aHHs CE30HHOI HepiBHOMIPHOCMI
2a30N0CMAa4anHsl, CMEOPeHHs: 00820CMPOKOB020, ONEPAMUBHO20 MA THUIUX
pesepsis 2a3y, K1 CIyKaThb JIJI1 3a0€3MeUeHHS HaJIMHOCTI ra3010CTayaHHs
B yYMOBax 3HI)KCHHS PIBHS TOCTayaHHS Ta3y YW BUHUKHEHHS 1HIIUX
HerependadeHuX 00CTaBYH.

Hns  exkcrryararii  ITICIIIT HeoOXigHO oOTpuMaTH JIIEH31I0 Ha
KOPUCTYBaHHSI JUISHKOIO HaAp Ta 0OPMUTH Y BCTAHOBJICHOMY MOPSIKY
TIpHUYUN BiABII.

1Tiosemni cxosuwa npupooHo2o 2a3y NPUUMAIOMbCS 8 eKCHIYamayiio
ma excniayamyiomocs 6ionogiono 0o [33], Texuonociunoco npoexmy,
pedxcumy excniyamayii, 3a0e3neyerts 00 EKMHO20 MOHIMOPUHSY HAOpP 3d
nHasenocmi  inpopmayitinoi  6azu  oanux (IBH) ma Texuonociunozco
peenamenmy IICIIT.

OcHOBHI ¥ JOMOMIXHI TEXHOJIOTIYHI YCTaHOBKH, KOTEJbHI,
MIPOMUCIIOB] Ta30pEryJIIOBAIbHI MYHKTH, KOHJIEHCATO301pHI KOJEKTOPH Ta
1111 00'ekTH [ICIII" moBuHHI OyTH aBTOMAaTHU30BaHI.

VY nporeci excruryarari [ICIIT" maroTh MicIie poIriecu HaKOTTMYEHHS,
30epiranHsi, BigOMpaHHS 1 MIATOTOBKA  MOPUPOJHOrO  Tazy  Jio
TPAHCIIOPTYBaHHSA Ta II0Jlaya HOTO B MaricTpajdbHHI Ta3ompoBin abo
MICIIEBUM cloXuBadaMm. [Ipu 11poMy cucteMa npairoe B yMOBaxX 3MIHHUX
TepMOOApPUUYHUX  HaBaHTAXEHb 3  OOMEKEHUM  Oe3IrocepeaHiM
criocTepexeHHs M. Lle poOuTh MOKIMBUM HAKOMMMYECHHS 3MiH, K1 MOXYTh
MPU3BECTH JO0 PO3TepMeTH3aIlli OKpEeMHX €JIEMEHTIB 1 3ara3oBYBaHHS SIK
re0JIOTIYHOTO pO3pi3y, Tak 1 aTMocdepu.
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5. [IPABUJIA BE3IEKHU [IPU EKCILIVATALII ITIJIBEMHUX CXOBUII] TA3Y

YMoBH, 3a sgKux mpoBoauThCs ekcruryataris I[ICII, a Ttakox
CIIPOMOKHICTh MPUPOTHOTO Ta3y YTBOPIOBATH 3 KUCHEM IMOBITPS BUOYXO -
1 TMOXEXKOHEOE3MeUHl CyMilli, BU3HAYaIOTh HEOOXIJHICTh MOCTIHHOTO
KOHTPOJTIO 32 eKCILTyaTaIll€ro MA3eMHOTO CXOBHIIA Tasy.

Ha xepisnuymeo eupobnuuoeo ynpasninHsa niozemHo20 30epicanHs
eazy (BY [II3]) noxknadaecmovcs 8i0nogioanbHicms 3a  OOMPUMAHHS
MEXHON02IUHUX Npoyecié 3aKauy8amHs 1 6i000py 2a3y, peicumis
excnayamayii  c6epONoBUH, HA3EMHO20 | Nid3eMH020 O00NAOHAHHS,
CB0EUACHE BUKOHAHHA NIAAHOBO-NONEPEONCYBALHO2O 1 KANIMANIbHO20
PEMOHMIB C8ePONOBUH MA OOJNAOHAHHS, 000epPICAHHSA Npasuil Oe3nexu,
OXOPOHU HAOP | HABKOIUUHBO2O CepedosULYd.

TexHONOTIYHUM TIPOEKTOM TOBUHHO TMependavyaTucs CTBOPECHHS
[ICIII" B oOpanoMy 00'ekTi 30epiraHHs Ha MOBHUM oOcsr. CmeopenHs i
excnayamayiss  IICIII cknaoaromvcss 3 080x emani@ — OOCHIOHO-
npomucnosoi excnayamayii ({I1E) ma yuxniunoi.

Eman JIIE [ICIII" nounHAaEThCSA BIJ MOYATKY 3aKadyBaHHS razy B
00'eKT 30epiraHHs 1 MPOJOBXKYETHCS 10 BHUXOAY HMOTro Ha IPOEKTHI
noka3Huku. Ha 11,oMy eTari BUPIIIYIOThCSA TaKi 3aBJIaHHS:

— MIPOBEJICHHS JOCIHOT eKCILTyaTallii;

— MoxauBicTe BuBeAeHHs [ICIIIT Ha TpoeKTHI TOKa3HUKH 1
3a0€3MeueHHs Koro 0€3MevHOl [UKIIYHOI eKCIUTyaTarllii;

— PO3BUTOK 1 ontoBHEHH B/l moTOYHMMHU TaHMMU €KCILTyaTallii;

— YyTOYHEHHS Ta BIOCKOHAJICHHS TEOJIOTIYHOI 1 TEXHOJOTIYHO1
mogeneit TICIIT.

3a pesynpraramu JIIIE, Ha migcTaBi COCTEpEKEeHb Ta JOCHIIKCHB
HAJIa€ThCSl BUCHOBOK Tpo moaanbinuii po3BuToK [ICIII" 1 MOXIHUBICTH HOTO
BUBEJICHHS Ha 3aTBEP/KCHI MMOKA3HUKHM IUKIIYHOI eKCIUTyaTaiii abo
BUKOHYIOTHCS KOPEKTUBU TEXHOJIOTTYHOTO MPOEKTY.

Eman yuxniunoi  excnayamayii  [ICIII’ mno4YWHAETBCI 3 WOTO
BUBEJICHHS Ha 3aTBEP/KEHI MPOEKTHI MOKA3HUKU 1 MPOJOBXKYETHCS J10
KOHCepBaIlii a0o JKBiAaIlli ra30CXOBHIIIA.

KepiBaunrteo BY TI317 Hece BiANOBIIANBHICTH 3a JIOCTOBIPHICTH
0O0JIIKY MPUPOAHOIO Ta3zy, TEXHOJOTIYHUX BHUTpPAT 1 OE3MOBOPOTHUX
MJIaCTOBUX BTpaT, JNOTPUMAHHSA TEXHOJIOTIYHOTO PEXHUMY eKCIUTyaTarlii
IICIII', mAroToBKY CBEPJIOBUH JI0 AOCHIIKEHb 1 PEMOHTIB, HaJICKHE iX
BUKOHAHHS.

Texniuni npoexktu Ha obOnamtyBanHs [ICIIIT B mopuctux miacrax
MIJJIATAI0Th Y3TOJKEHHIO 3 IEHTPAJIbHUM OpPraHOM BUKOHABYO1 BJIAJIA 3

261



5. [IPABUJIA BE3IEKHU [IPU EKCILIVATALII ITIJIBEMHUX CXOBUII] TA3Y

MUTaHb TPOMUCIIOBOI O€3MeKH, OXOPOHH TIpalll Ta ASPKABHOTO T1PHUYOTO
Harisiay (JlepskripnpomHarism) YKpaidu.

Bukonannas Ha IICIII" poOit migBuinieHoi HeOe3IeKH, eKCIuTyaTallis
00'eKTIB, MAaIIWH, MEXAaHI3MIB 3OIHCHIOETHCA TUIBKM 3a HAIBHOCTI
BIJIMOBIIHOTO JIO3BOJIY LIEHTPAJIHHOTO OpraHy BUKOHABYO1 BJIaJId 3 MUTaHb
MIPOMUCIIOBOI 0€3IeKH, OXOPOHH Mpaili Ta JlepkripnpoMHarisigy YKpaiHu.

[limx dYac po3poOKM TPOEKTIB Ha OYIIBHUIITBO CBEPIJIOBUH 1
obnamryBanua [ICIII" npoekTHa opranizailiss TOBHMHHA 3A1MCHIOBaTH
aHaji3 HeOEe3MeKH 1 PU3UKY 00 €KTY, IO MPOCKTYETHCS.

Kinvkicmov  ceeponosun, ixme npusHayeHHs I  KOHCMPYKYIA,
posmauwiysanus na naowi IICII, uepeogicmov 6600y 6 excniyamayio ma
NOPAOOK  NIOKNIOUEHHS  GU3HAUAIOMbCS  MEXHOJO2IYHUM — NPOEKMOM
(cxemoro) cmeopenns ma excnayamayii IICIIT.

bynisaunreo cBepaioBuH Ha [ICIIT 3maiiicHIOETBCS BIAMOBIIHO JO
TEXHIYHOTO TPOCKTY CHOPY/KEHHS CBEP/JIOBUH, CKJIQJCHOTO 3
ypaxyBaHHSIM €IUHAX HOPM Ha OypiHHSA, IHCTPYKII 3 KPITUICHHS
CBEPJIJIOBUH, THCTPYKIIi 3 BUIPOOYBaHHS CBEPJJIOBUH HA T€PMETUUYHICTB,
THCTPYKIIIi 3 MONEPEHKEHHSI BIIKPUTUX (DOHTAHIB Ta 1HIIUX JOKYMEHTIB.

Konctpykuis cepanioud Ha [ICIT moBuHHa 3a0e3nedyBaTH HaAIMHY
TePMETUYHICTh IIEMEHTYBAaHHS €KCITyaTallliHOT 1 TEXHIYHOI KOJIOH.

Oo6namryBanss IICIIT (mooymosa JAKC, I'3I1, YOI', TeXHOJIOTTYHUX
JiHIA Ta 1H.) 3IIHCHIOETHCS BIAMOBIAHO JO TEXHIYHOTO IPOEKTY
00JIaIlITyBaHHS Mi36MHOT'0 Ta30CXOBHIIIA.

[Ine#idu,  razo30ipHl  KOJEKTOPH,  OCHOBHI  TEXHOJIOT14HI
TpyOONpPOBOIM,  Ta30MPOBOAU-TIIKIIOUEHHS,  1HTIOITOpOmpoBOAM 1
BOJIOBOJI TOBUHHI MPOEKTYBATHUCS BIAMOBIIHO 0 BUMOT BIAMOBIAHUX 1
JTIFOYUX HOPMATUBHUX JIOKYMEHTIB.

Veecy komnnexc cnopyo noguner 8ionogioamu cneyuiuHum ymosam
pooomu IICI', ski 3a3uaueni 6 npoexkmi; IX PEeKOHCMPYKUYIA | 3MIiHU
O00NYCKaomvCsi MIbKU 3A Y3200 HCEHHAM 3 NPOEKMHOI0 OP2AHI3AYIEI0.

Texniuni o00'ektu IICII" moBuHEH OOCIYyroByBaTH IEpCOHANT HE
MoJoiie 18 pokiB, sikuil Ma€e BiJIMOBIAHY OCBITY, KBaJIi(h1KaIlil0 Ta 3HAHHS
BianoBigHO BuMoru JK 003, mocamoBux IHCTPYKIIHA Ta 1HCTPYKIIH 3a
npodecisiMH.

[linroToBKa OCHOBHOTO €KCILIyaTaI[iiHOTO TIEPCOHAITY 10 BUKOHAHHSI
poOIT 3 MiJABUINECHOI HEOE3NEeKOI IIOBMHHA 3/1MCHIOBATHUCS TUIBKH B
3aKknmamax ocBiTH (mpodeciiHO-TeXHIYHI YYMIIMIA, HAaBYAJIbHO-KYpPCOBI
KOMO1HATH, LEHTPU MIATOTOBKHU 1 MEPEMiATOTOBKH POOITHUYUX KaaApiB
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5. [IPABUJIA BE3IEKHU [IPU EKCILIVATALII ITIJIBEMHUX CXOBUII] TA3Y

TOIIO), SKI OJepKalld y  BCTAHOBIICHOMY MOPSAAKY  JIIICH31I0
HepxriprnpomMHarisny YKpaiHu Ha IPOBEJACHHS TAKOT0 HABYaHHS.

Oco0u, AKX MpUUMaOTh Ha POOOTY, IO 3a BUMOTH [34] HaJICKUTH
710 poOIT 3 MiABUINEHOIO HebOe3ekoro, Ta [lepeniky pooOiT, 1e € moTpeda y
npodeciiiHoMy 1000pi, IPOXOAITh HA BUPOOHHUIITBI (B 3aKjazax OCBITH,
SKIIIO OCTAaHHE TIEpeN0aYeHO BiIMOBITHUMU HOPMATUBHUMH aKTaMH)
MOTIEpPETHE CTIeIliaibHe HABYAHHS 1 MEPEBIPKY 3HAHb 3 MUTaHb OXOPOHU
mpalli CTOCOBHO KOHKPETHUX POOIT, IKi BOHH BUKOHYBATUMYTh.

Jlo  kepiBHUIITBA poOOTaMU 3  TMIJBUIICHOI  HEOE3MEeKOr
JOTYCKAIOThCS T10CaJ0BI OCOOM 1 CHEIaliCTH, SKI MarTh BHUILY a0o0
CEepEeHIO OCBITY 3 BIAMOBIAHOI CHEIIAIbHOCTI Ta MPAaBO Ha BEICHHS ITUX
pOoOIT, MATBEPKEHE BIAMOBITHUM JOKYMEHTOM.

Jlo caMocTiitHOT poOOTH TpaIliBHUKH, ITOCAI0B1 OCOOM Ta CIIeIialicTh
JOTYCKAOTHCS TICIS BiAMOBITHOTO HaBYaHHS 1 MEPEBIPKU 3HAHB 3T1AHO 3
[35]. HoBomnpuiiHATI TpaliBHUKH MICAS MPOXOKCHHS  BBIJHOIO
IHCTPYKTaXy, IHCTPYKTaXy Ha poOOYOMY MIiCIll, TMEPEeBIPKHU 3HAHb 3
OXOpPOHH TIpall JI0 T0YaTKy CaMOCTIHHOI poOOOTHM TOBHUHHI Tif
KEpIBHUIITBOM  JIOCBiJYEHUX  KBaji(pikoBaHux  (axiBLiB  MPOUTH
CTa)XyBaHHS MPOTATOM 2 — 15p0o6ounx 3MiH.

[lepconain, sSKui JOMYCKAEThCA IO POOOTH 3 EIEKTPOTCXHIYHUMU
yCTaHOBKaMH, €JICKTPU(IKOBAaHMM IHCTPYMEHTOM a00 CTHUKA€EThCSA
BIIMIOBITHO JO XapakTepy poOOTH 3 MallMHAMH 1 MEXaHI3MaMu 3
CJCKTPONPUBOJAOM, TIOBMHEH  MaTh  KBamiikamiiHy  Tpymy 3
CJIIEKTPOOE3IEeKH BiAMOBIAHO 10 BUMOT [36].

[IpamiBHUKHY, 3aliHATI Ha PoOOTaX 3 MIJABUIIEHOI IOXKEKHOIO
HeOE3IMeKOl0, IOBUHHI 3a3faieriap (mepel MNPU3HAYEHHSM Ha TakKy
po0OTY) MPOKTH criemiaibHe HaBYaHHs (MOXKESKHO-TEXHIYHHH MiIHIMyM), a
3TOJIOM IIOPIYHY MEPEBIPKY 3HAHb HOPMATUBHHUX AKTIB MOXKEKHOI O0€3IeKn
BiAMOBiAHO A0 BUMOT THUIIOBOrO IOJIOXKEHHS IMPO CIEliaibHe HaBYaHHS,
IHCTpYKTaX1 1 TEpeBipKy 3HAHb 3 MHUTaHb TMOXKEXKHOI O€3MeKu Ha
MIAMPUEMCTBAX, B YCTAHOBAX Ta OpraHi3alisx YKpaiHu.

Pa3 na pik nHa IICII' 0OBUMHHI MOPOBOAUTUCA KOMILJIEKCHI
MPOTHABAPIHI TPEHYBAHHS 3a Y4YacTIO BCIX CIYXO, MUIBHUIlL, IEXIB II1]1
KEPIBHUIITBOM HayaJdbHUKA Miapo3ainy. JlikBimaimis aBapiii Ha 00'€KTi
MOE BpPaxOBYBAaTHUCS SK TPOBEACHHS KOMIUIEKCHOTO MPOTHABAPIHOTO
TpEHYBaHHS.

Y mpomeci poboTH, pa3 Ha KBapTad, MOBUHHI MPOBOJUTHUCS
HaBYaJbHO-TPEHYBAJIbHI 3aHATTS 1 HaBYallbHI TPHUBOTH, IO MICTATh
JKBIJIAIII0 MOJIMBUX aBAPIMHUX CUTYaIliil 1 aBapiil.
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5. [IPABUJIA BE3IEKHU [IPU EKCILIVATALII ITIJIBEMHUX CXOBUII] TA3Y

Opranizaitis Ta KOHTpOJIb poOOTH 3 HaB4YaHHA (y T. 4. 3 IHUTaHb
OXOPOHHM IIpalli) Ta IiJBHMINECHHS KBamiikalii MiIerioro mnepcoHary
MOKJIaIa€ThCs Ha KepiBHUKa BY T13I.

TexHOMOTIYHUM KOMIUIEKC IIJI3€MHOTO CXOBHIA MPUPOJTHOTO Ta3y
BKJIIOYACE.

— CBEp/JIOBUHU HArHiTaJdbHI, €KCIUTyaTalliliHi, eKCIUlyaTaiiiHo-
HarHiTaJIbHI, CIIOCTEPEKH1, KOHTPOJIbHI, MOTJIMHABHI, Te0(13UYH1 Ta 1HIIII,

— ra3o30ipauii mynkt (['3I1), By3Iu MiIKIIOYArOYMX MPHCTPOIB Ta
BUMIPIOBAHHSI, OJOKM MEPBUHHUX Ta BUMIPIOBAILHUX Ta30CENapaTopiB,;
0JI0KW 30MpaHHs Ta MOJIaBaHHS B MOTIK Ta3y 1Hr101TOpa riIpaToyTBOPEHHS,
CHUCTEMH €JICKTPOIIOCTauaHHs, TEIJI0- 1 BOJIONOCTAYaHHS, KaHaIi3aIlli,
BeHTwsAlli; cucremu KBINA, 3B'a3ky; cnopyau BUpPOOHUIITBA 1
JOTIOMDKHOTO TTPU3HAYCHHS,

— MOTHCKyBaJibHa  KoMmmpecopHa cranmis ([IKC); ycraHOBkH
OCYNIyBaHHA  Ta3y, YCTaHOBKHM  OXOJIOJDKCHHS  Ta3y; CHCTEMH
€JICKTPOIIOCTavyaHHs, TEIJI0- 1 BOJOIOCTaYaHHs, KaHaIi3allli, BeHTUJIALIIT,
cucremu KBIIiA, 3B'a3ky; crnopyaud BHPOOHMIITBA 1 JOMOMIXKHOTO
MIpHU3HAYCHHS,

— nuielu CcBEpAJIOBHH, Ta3030ipHI KOJEKTOPU Ta Ta30MPOBOJIU-
MIJKIIOYEHHS, 1HT101TOPONPOBOM, BOJOMPOBOIAH, TPYOONMpPOBOIM IS
1oj1avi Teria, MoBiTps B Mexkax nmpommaigandyuka ['311 Tta iHmux 00'ekTiB
IICI" Tomo;

— TE€XHOJIOT14HI TPYOOIIPOBOIH;

— M1 '13H1 JJOPOT'H JIO CBEPJIOBHH Ta 1HIINX 00 '€KTIB;

— aJIMIHICTPATUBHO-TOCTIOAAPChKI Oy/iBII, JOMOMDKHI CHOPYId Ta
1HIII 00'€KTH.

5.2. Exciutyaranisi ra30Boro nokJjaamy

ExcruryaTariisi mTy4HOTO0 ra30BOTO MOKIaAy 3A1HCHIOETHCS 3TITHO 3
TEXHOJIOTIYHUM TPOEKTOM (CXEMOIO), TEXHOJIOIIYHMM pPEriIaMEHTOM Ta
pO3pOOJICHUMHM Ha iXHiM IJICTaBl Ha KOXHHUM CE30H TEXHOJOTTYHUMHU
peKMMaMH BiOMpaHHs (3aKauyBaHHS) ra3sy.

TexHOMOTIYHME pexxuM BigOOpy (3akadyBaHHS) ra3y CKIIAJIA€ThCSA Ha
KOXXKHUM mepiof reojioriyHoro ciayx6orw IICIIIY, moromxyerbes 3
OpraHizaii€ro, ska 31MCHIOE aBTOPCHKUN HAIJSIA Ta 3aTBEPIKYETHCS
BUIIIOO OpraHi3aIli€lo.

VY mporeci Bimbopy (3akauyBaHHS) Ta3y JONYCKA€THhCS BiAXHICHHS
Bl PEXUMY, 3yYMOBJIEHE 3MIHOIO TOMUTY Ha Ta3 MiJ Yac BiIOoOpy 1

HAsIBHICTIO MOTO PECYPCIB il Yac 3aKayyBaHHS.
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3abopousaemsca  nepesuwysamu  MaKCUMAIbHy NpPOOYKMUBHICD
LIICI" nio uac 6i06opy ma 3aKauy8aHHs, BCMAHOBIEHY MEXHOI02IYHUM
npoexmom (cxemoro) 0151 NOMOYHO20 3HAUEHHS KIIbKOCMI 2a3y 6 Niacmi-
konexmopi (abo nomouHo20 3Ha4eH s NIACMOB020 MUCKY).

B  ymoBax 3amanoi  mpoayktuBHOcTi  IICII['  HeobXimHO
JTOTPUMYBATUCSL PEKUMY POOOTH CBEPAJIOBUH 3 MIHIMAJIbHO MOKIIMBOIO
nenpeciero (4Po) (penpeciero APp) 1 MakCUMajdbHUM POOOYMM THCKOM
(P,) UUIAXOM MiAKIIOYEHHS MAaKCUMAaJIbHO MOXJIMBOI  KiNIBKOCTI
eKCIUTyaTalliHUX CBEP/IJIOBUH, 1110 ITepe0yBat0Th Y pOOOUYOMY CTaHi.

VY nmponeci 3akadyBaHHS 4YM BIIOOpY ra3y MOCTIHHO (IKCyeThCs
KUTBKICTh Ta3y, IO 3aKad4yeTbCs 1 BIAOMPAEThCS, BTpPATH razy Ta HOTO
BUTPATH Ha BJAaCHI MOTPeOH, a TaKOX 3AIMCHIOETHCS KOHTPOJIb 3a
TEXHOJOTIYHHUMHU TapaMeTpaMH, SKiI CKJIAJalOThCs 3 TEPIOJUYHHUX
BUMIpIOBaHb a00 BU3HAYCHb.

— OJIHOYACHO IIacToBOro (Py,), pododoro (P,) i 3arpyoHoro (Ps)
TUCKIB, TEMIIEpATyPH 1 BUTpAT Ta3y Ha AIIOYUX CBEPIJIOBUHAX;

— 1e6iTy, TUCKY Ha ycTi cBepasioBunu, Ha BxoAl [ 311, remneparypu
Ha ycti Ta Buxozi 3 I'311, KiIbKOCTI BUHECEHO1 BOJIH 1 IOPO/IH;

— TIApaBIIYHUX BTPAT Y CHUCTEMI IIJIACT — CBEPJJIOBMHA — MUICH(D —
koJsiektop — ['311;

— poOouux THCKiB (P,) i TemnepaTypu rasy Ha I'3II Ta JIKC;

— CTaTHYHOIO TUCKY (P.;) Ha HEeIIOUHNX CBEPAJIOBUHAX;

— ra3oHaCHYCHHUX IHTEPBaiB, KoedilieHTIB razoHacuueHocTi (K))
metoaamu ['J[C.

[lin wac ekcryaTamii MiJ3€MHOTO CXOBHWINA Ta3y 3I1MCHIOETHCS
KOHTpPOJIb 3a:

— CKJIQJIOM BYTJIEBO/JIHIB Y IUIACTOBIA BOJ[I KOHTPOJILHUX TOPU3OHTIB
Ta piBHEM BOJIHM (THCKOM) Y KOHTPOJIBHHX CBEPAJIOBUHAX;

— piBHEM BOJH (THCKOM) y CIIOCTEPEIKHHUX CBEPNIOBUHAX;

— TEPMETHYHICTIO KOJIOH 1 IIEMEHTHOTO KUIBIS CBEpJJIOBHH 3a
JOTIOMOT010 T€0(13UYHUX JTOCHIIKEHb,

— HasIBHICTIO THUCKY B MIKKOJOHHOMY TMPOCTOPlI Ta 3aKOJIOHHUX
ra3ornposBiB BIAMOBIIHO O BCbOTO (POHAY CBEP/JIOBHH, 1110 PO3KPUBAIOTH
IITYYHUN TA30BUAM TTOKJIA;

— CKJIQJIOM BYIVIEBOJHIB B artMmocdepi Ta TPyHTI Ha TEPUTOPii
CXOBHIIIA;

— KUTBKICTIO BHJI00YTOI TUTACTOBOI BOJAM Ta pe3yJbTaTaMH i
XIMIYHOT'O CKJIaay;
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— BUJIOOYBHUMU MOKJIMBOCTAMM €KCIUTyaTalllMHUX CBEPAJIOBHH,
3MIHOIO CTaHy IPUBHOINHOT 30HU Ta KOE(IIEHTIB PIIBTPAIIITHOTO OOPY;

— BTpaTaMy TUCKY B CHCTEMI: IUIaCT — MPUBHUOIMHA 30HA — THUPJIO
cBepaiioBuHM — muerd — ['311 — razompoBia MmiAKIIOUCHHS;

— AKICTIO 3aKayaHOro ra3y Ta TOYKOK pOCH TIIiJI dYac Moro
B1IOMpaHHS,

— 3MiHOI0 poOouux THCKIB 1 TemnepaTypu Ha 311 ta JIKC;

— 00JTIKOM 3aKa4aHOTO Ta BI10paHOro rasy,

— BUTpaTaMU Tra3y Ha TEXHOJIOTIYHI oOImepalii, razoguHaMmidyHi Ta
reod13UYHI TOCTIKEHHsI, Ha BJIACHI TOTPEOH;

— BEJIMYMHOIO [JIACTOBOI'O TUCKY B IITYYHOMY T'a30BOMY MOKJIa/i;

— MEePEBAXHUM TPOCYBAHHSIM BIJIBHOTO Ta3y, PO3MOJAUIOM HOTO Y
TJIACTI-KOJIEKTOP1 1 POpMyBaHHIM Ta30BOTO MOKIAAY;

— 3MIHOIO Ta30HACUYEHOI TOBIMHH IJIACTAa-KOJEKTOPA;

— 3MIHOIO KOHTYpPY Ta30HOCHOCTI IIIAIXOM BHU3HAUCHHS TPaHUIlh
PO3MOBCIOKEHHS Ta30BOT0 MOKJIAAY B IJIACTI-KOJIEKTOPI;

— YTBOPEHHSM ''3aCTIMHUX' 30H 1 MOXJIMBOIO MITpaIli€l0 Ta3y 3a MEXI1
MacTKH,

— YEpProBiCTIO MIAKIIOYCHHS CBEPIJIOBHH T 4Yac 3aKadyyBaHHS YU
BiIOMpaHHS Ta3y 3 MeTol (OpPMyBaHHS palllOHAIBHOT eKCIUTyaTarlii
IITYYHOT'O Ta30BOTO TOKJIAAY;

— 3MIHOIO Ta30HACUYEHOTO MOPOBOT0 00'€EMY IIJITXOM PO3PAXYHKIB;

— MOTOYHUMH 3aIlacamu ra3y B MOKJIal.

BcTraHoBieH1 cTaHAAPTHUMU 1 CIICIIaIbHUMM JOCTIPKCHHSIMU 3MIHU
YMOB €KCILTyaTallii Ta 1HIIe TMOBUHHI CYyIMpPOBOKYBATUCS KOPUTYBAHHIM
OCHOBHMX TeXHOJoTr14HuX noka3zHukiB [1CIII .

BiamoBigHO 10 KOXHOTO OKpPEMOMOIo O00'€KTa eKCIuTyaTalii
MIPOBOJUTHCS OOJIK ra3y, IO 3aKauyyeThes 1 BigOupaeThes. BusHavaerbes
3arajbHa KUIBKICTh Ta3y B IUIACTaX-KOJEKTOpaX Ha KiHElb CE30HY
3aKa4yBaHHS 1 CE30HY BIJIOMpPaHHS 3 BU3HAUYCHHSAM KIJIbKOCTI aKTMBHOTO 1
OydepHoro rasy ta razy, SKMi 3QJIMIITUBCS MICTs PO3POOKH POIOBHIIA.

OnepatuBHU O0O0JIK Ta3y, MO 3aKad4yeTbCcs 1 B1IOUPAETHCH,
3MIUCHIOETHCS  MIOJO00OBO  BIJAMOBIAHO  KOXXHOI  €KCIUTyaTaliiHoi
CBEDJJIOBUHHM, KOXHOTO 00'€kTa 30epiraHHs, a TaKoXX BTOPHUHHHUX
TEXHOTCHHHUX CKYyMYEeHb JO CXOBHUIIA B IJIOMY.

OOnik  KIIBKOCTI  BWJIYYEHHX Ha TIOBEPXHIO  IUIACTOBOI 1
KOHJICHCAIlIITHOT BOJM, a TaKOX Ta30BOr0 KOHJACHCATy 3IiMCHIOETHCS
BIJITIOBIJTHO JI0 KOKHOMY OKpPEMOro 00'ekTa 1 cxoBuila B mijiomy. [lopsigox
KOHTPOJIIO 3a BWIYYCHHSAM Bojau (BOISHMU (akTop) i3 CBEPIAJIOBUHU
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BCTAHOBJIIOETHCS 3aJIEKHO BiJ CHCTEMM 30MpaHHS 1 MIATOTOBKU Ta3y Ta
pIBHS aBTOMaTH3aIlli CBEp/JIOBHMHU. SK TMpaBuiao, CHCTEMa ITIOBHHHA
3a0e3meuyBaTi NepioJuYHE BUMIPIOBAHHS PIIUHU MPOTATOM BU3HAUYEHOTO
perIaMeHTOM Yacy.

BuMmiproBaHHs IIaCTOBOrO THCKY (Pp;) 3MIMCHIOIOTHCS BiAIOBIIHO
«PerimamMeHTy 3 KOHTPOJIO 1 CIOCTEPEKEHHS 3a EKCIUTyaTalli€elo Ta
repmeTuuHicTioO [ICI™», sikuil po3poOJsiETbCS aBTOPOM TEXHOJIOTTYHOTO
MPOEKTY CTBOPEHHS Ta EKCIUTyaTallli Ta30CXOBHINA Ta 3aTBEPIKYETHCS
KEPIBHUILITBOM OpraHizariii, 10 SKOi BOHO HAJIC)KHUTh.

— pa3 Ha JeKaJay B OKpEMO BHOpAaHUX CBEPJIOBUHAX JIJIT KOHTPOJIIO 1
BU3HAYCHHS CepeIHhOAPU(METHIHOTO TUCKY Ha IMOKPIBIIIO Ta30CXOBHIIA B
MOKJIaai ab0 Ha TPAHMIIO PO3ILTY CEPEAOBHIN ra3 — BoAa (IpoeKkTHy ado
IOTOYHY), a 32 HE3HAYHOI TOBIIMHHU ILIacTa-00'exta ITCIIT (Big 10 no 20
M) — Ha cepeuHy IHTepBaiay mepdopalii 3ajJeXHO BiJ IMOCTABJICHOIO
3aBJaHHS;

—pa3 Ha MICIIb, OXOIUTIOIYHM BeCh (OHJ eKCILTyaTalliiHuX
CBEPJUIOBUH 3 MiAPaXyHKOM HaBEJICHOTO IIJIAaCTOBOTO THUCKY, IS
MoOyJI0BM KapTH 1300ap 1 BH3HAYEHHS CEPEIHBO3BAKEHOTO THCKY B
MOKJIa/l; KapTH 1300ap OYyIyrOThCA HE PIAIIe IBOX pas3iB 3a IUKI. Ha
KiHEeIlb TEePIOJiB 3aKayyBaHHSA 1 BiOMpaHHS Ta3y 31 CXOBHINA (SKIIO
aBTOPOM TEXHOJIOTIYHOT'O MPOEKTY HE MependaveHa moMicsiyHa mooyioBa
KapT i300ap).

Jlns 3a0e3medeHHs] MPOBEACHHS MPOMHUCIOBO-TEO(DI3UIHUX POOIT
30BHIIIHA MeXa 30HW razoHacudeHocti (koHTypy I'BK) B cxoBwmmri
OKOHTYPIOETHCS CIIOCTEPESKHUMH CBEPJJIOBUHAMHU, SKIIO 1€ TIepe0aueHo
TEXHOJIOTIYHUM IIPOEKTOM (CXEMOI0).

3 METOW BHU3HAYCHHS NPOJYKTHBHUX XapaKTEPUCTUK IUIacTa 1
CBEpJIJIOBUH HE PIIIIe HDK pa3 Ha JIBa POKH B Tepioj] BiAOMpaHHSA 1 HE
piamie HiXK pa3 Ha TPU POKM B TEpioj 3aKadyBaHHS MPOBOJATHCS
ra3oJJMHaMiuH1 JOCTIIKEHHS eKCIUTyaTallliHUX CBEPJJIOBUH BIJOBITHO
«PermamMeHTy 3 KOHTPOJIO 1 CIIOCTEPEKEHHS 3a EKCIUTyaTalli€lo Ta
repMmetudHicTIO IICI™». ¥V xoai obnamryBanss [1CI 1 i yac npoBeieHHs
SAKICHUX PEKMMHHX BUMPOOYBaHb CBEPAJIOBUH JOCIIIKSHHS TTPOBOISATHCS
2 — 3pa3u Ha CE30H BiAOMpaHHS.

Ha nHacTtymHi ce30HM 3akadyyBaHHsS YW B1JIOMpaHHS Ta3y aBTOPOM
POEKTY (32 HASBHOCTI JOTOBOPY Ha MPOBEJACHHS POOIT) CKIAIAIOTHCS 110
KO)KHOMY OO'€KTy €KCIUTyaTarii MpPOTHO3HI PO3paxXyHKH JUHAMIKA
OCHOBHHUX TCXHOJIOTIYHMX ITOKA3HMKIB Ia30CXOBHIA (3MiHH 00'€MiB Tasy,
ne0iTy, TUCKIB, MEPEMIIICHHS MEX1 pO3JUTy Ta3 — BOJa, 3MIHH JIFOYOTO
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doHmy cBepmioBuH). Ilicias 3aKkiHYEHHS CE30HY 3aKadyBaHHS YU
BiIOMpAaHHS MPOBOJMTHCA CIIBCTABICHHS (DAaKTHUYHUX 1 PO3PAXyHKOBUX
MOKA3HUKIB, OI[IHIOETHCS CTYIMiHb BIiJMOBIAHOCTI, BUSBJISIOTHCS HNPUYUHU
HEBIAMOBIIHOCTI Ta HAJAIOTBCS PEKOMEHAAIi II0J0 IOKpaIlaHHs
e(hEeKTUBHOCTI POOOTH ra30CXOBHIIIA.

I'eonoriunoro  cnyx6or0 Ta OBC BigmoBIZHO 10  KOXHOI
CBEpJJIOBUHHM, HE PIAIIE OJHOTO pa3y Ha MICAllb 3a IPOTPAMOI0
JOCHIKEHBb MTPOBOATHCS BIAMOBIIHI BUMIPIOBAHHS Ta PO3PaxXyHKH BTpaT
1 3MIH THUCKY, TEMIIEpATypH Yy3/I0BK TEXHOJIOTIYHOrO JIAHIfOra IjiacT —
BUOIM — ycTs — BXIA y nuieid — OJ0K BXIJHMX HUTOK — Ta3030ipHUI
NyHKT. 3a pe3yibTaTaMy (PAKTUYHUX TapaMeTpiB BHOCSATHCA HEOOX1IHI
3MIHU B PEXKUM POOOTH CBEP/IJIOBUH.

VY mporeci ekcrtyaTanii mMTy4YHOr0 ra30BOro MokJaay I'eoJOTTYHO0
ciryk00t0 Ta OBC 31ilCHIOIOTBCS MOCTIiHI po3paxyHKH (BUMIpIOBaHHS)
Burpar razy Ha BTII, pesynbratu sikux peectpytotbess B IBJ[ 1
00YMCITIOIOTHCS 3a 00TIKOM OaslaHCy ra3y B 00'€KT1 30epiraHHs.

Opranizariii€ro, 1o 31HWCHIOE aBTOPCHKUN HAIJISI 3a €KCILTyaTalllero
o0'ekta 30epiranHs, 3a jgoropopom 3 BiacHukom IICIIIT na migcraBi
TEXHOJIOTIYHOI MOl TMPOBOJUTHCA KOHTPOJh 3a OajaHCOM Ta3zy B
ra3oCXOBHUIIl Ta BUKOHYIOTHCA PO3PaXyHKH OE3MOBOPOTHUX IUIACTOBHUX
BTpaT rasy.

5.3.Monitopunr exkcryaranii IICIIT

OO6'extHuii MmoniTopunr IICIIT" € ck1agoBOI0 YaCTUHOIO JEPHKABHOTO
MOHITOPUHTY CcTaHy HaJip. OCHOBHOIO 3a/1a4€t0 00'€KTHOIO MOHITOPUHTY €
CTBOPEHHS O€3MEeUHNX TeXHONOrYHUX YyMoB excruryaTanii [TCIIT .

06’ ekmuu MOHIMOPUHE NONAAE Y MAKOMY'

— OTpHMMaHHs, oOpoOKa 1 aHadi3 1 JAAaHUX MPO CTaH HAJp IiJ Yac
excruryarartii [ICT;

— OI[IHKa CTaHy HaJp 1 MPOTHO3YBaHHI MOT0 3MiHH;

— CBO€YACHE BUSIBJICHHS 1 MPOTHO3YBaHHS TEXHOTE€HHUX MPOIIECIB Y
[ICIIT;

— po3poOka, 3a0e3medyeHHs, peam3aiis 1 aHaai3 e(peKTHBHOCTI
3aXO0/11B 110,10 0€3MEYHOT0 BUKOPUCTAHHS HAJIP;

— 3ano0iradHs 1 3HIKEHHS HETaTMBHOTO BIUTMBY HEOE3MEYHUX
r€0JIOTTYHUX MPOIIECIB;

— 1H(GOPMYBaHHS OpPraHiB JAEp>KaBHOI BIaJu 1 KOPUCTYBauiB HAJP MPO
CTaH HaJp 3a IXHIM MUCbMOBUM 3aITUTOM.
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06'ekmu monimopuney nio uac excnayamayii IICT

— 00'exT 30€epiraHHs rasy,

— KOHTPOJIbHI TOPU30HTH;

— eKCILTyaTalliiiHl,  CIIOCTePEXXHI1,  KOHTPOJBbHI,  MOTJWHAJIbHI,
reod13UYHI CBEPAJIOBUHHU.

llapamempu, axi  Koumponwowmsci ni0  uyac 00 EKMHO20
MOHIMOPUHRY

— 3araJIbHUN 00'e€M razsy;

— aKTUBHHH 00'eéM raszy (B TOMY YHCIIi IOBFOCTPOKOBHUI PE3EpPB);

— OydepHuii 00'em rasy,

— 00'eM TIACTOBOI PIAWHM, KA BHIIYYA€ETHCS T Yac BIIAOUpPaHHS
rasy,;

— Butparu razy Ha BTII,

— 1000Ba MPOAYKTUBHICTh €KCILTyaTallIMHUX CBEPJJIOBUH 1 CXOBHIIA
B ILIJIOMY;

— ra3oHacHueHui mopoBuii 06'em cxosuia (I'TIO);

— CKJIaJ| ra3y, TOUKa pocCH;

— maactoBuii Ttuck (P,;) B 00'ekTi 30epiraHHs (B Ta30HOCHIH 1i
BOJOHOCHI# 30HaX);

— piBEHb 1 TUCK Y KOHTPOJBLHUX FTOPU30HTAX;

— THCK 1 TeMIiepaTypa B TEXHOJIOT1UHiH JIiHIi (BUOIH CBEpUIOBHHH —
yctst ceepaioBunu — 311 (IKC) — ra3omnpoBia-miaKiI0ueHHs);

— MikkojoHHI Tucku (MKT) 1 MiXKKOJIOHHA BTpara Tasy Yy
CBEpUIOBUHAX;

— BMICT PO3YHMHEHOTO Tra3zy, XIMIYHUM CKJaJd, THCK HACHYCHHS
PO3UYMHEHOTO ra3y B IJIACTOBIM BOJ1 B 00'€KTI 30epiraHHs 1 KOHTPOJIbLHUX
TOPU30HTAX;

—ra3onacuueHictb (K,) o0'ekra 30epiraHHS 1 KOHTPOJIBHHX
TOPU30HTIB,;

— ra30-BosHui KoHTaKT (['BK).

Memoou 06'ekmnoco monimopuney nio yac excnayamayii IICIIT.

Jns 3niiicaenHst 00'ektHOro MoHiTopuHTy Ha [ICIII" 3acTocoByt0ThHCS
TiApOoXiMiyHI, reoi3uyHi, MPOMHUCIOBI W aHATITU4YHI MeToau. B pasi
HEO0OX1THOCTI BUKOPUCTOBYIOTHCS JJOAATKOB] METOIN JTOCTIIKESHHS.

liopoximiyvnumu  memooamu  TPOBOJUTHCS  MOHITOPHUHI 34
KUIbKICHUMH Ta SIKICHUMH 3MiHaMH PO3YMHEHOI'0 Ta3y IJIAaCTOBUX BOJ Y
KOHTPOJIbHUX TOPU30HTaxX 1 CXOBHUIII. 3a pe3yibTaTaMU MPOBEICHUX
JOCITIJPKEHb 31MCHIOETHCS OIIHKA 3arajiIbHOTO CKJIaJy PO3YMHEHOTO rasy,
HassBHOCTI METaHy 1 HOT0 rOMOJIOT1B, TUCKY HACUYEHHSI PO3YMHEHOT0 rasy,
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MiHEepaTi3amii Ta XIMIYHOTO CKJIaay TiacToBOi BOJU. OIIHIOETHCS TaKOXK
Mirpaiisi ra3y B KOHTPOJbHI TOPU3OHTH, IO CXOBHUINY 1 B IIJIOMY BIUIMB
MPUPOAHOTO Tra3y, 10 30epiraeTbcs, Ha HajApa B MeXax TIPHUYOTO
BIJIBOJTY.

Ieogpizuunumu memooamu (I'JIC) BH3HA4ae€ThCcs Ta30HACHYCHICTh
00'exTa 30epiraHHs 1 KOHTPOJBHUX TOPU3OHTIB, MJIACTOBA TEMIIEpaTypa,
3MIMCHIOETHCS KOHTPOJIb 32 TEXHIYHUM CTaHOM CBEP/IJIOBHH.

Ilpomucnosumu  memoodamu  KOHTPOJIOIOTH Takl  IapaMeTpH
eKCILTyaTallli CXOBHIIA:

— THCK y KOHTPOJIbHUX TOPU30HTAX 1 CXOBHIIII,

— THCK 1 TeMIepaTypy B TEXHOJIOTIUHIH JiiHIi (BUOIH CBEpIIOBUHH —
ycrs ceepiopuau — I'3I1 (JIKC) — razonpoBia-ImiIK/IFOUeHHS);

— 1000BY MPOYKTUBHICTh €KCIUTyaTAI[IHHUX CBEPAJIOBHUH,;

— 1000BY MPOTYKTUBHICTH CXOBHIIIA,

— 00'eM HarHiTaHHsA (BigOMpaHHs) ra3y;

— 00'eM Ta3zy B CXOBHIII;

— 00'eM TIJIaCTOBOIT P1AMHH, III0 BUHOCHUTHCS ITiJ Yac BIAOOPY;

— 00'em BuTpat razy Ha BTII;

— Ta30MPOSBJICHHS HA TOBEPXHI CXOBHIIIA,

— CKJIaJ ra3y, TOUKYy POCH;

— MIKKOJIOHH1 Ta30IPOSIBIICHHS Y CBEPIJIOBUHAX.

Ananimuunumu memooamu Ha OCHOBI T€OJOTIYHOI 1 TEXHOJOTTIHOT
MoJieJiel eKCIlTyaTallii KOHTPOJIIOOTh:

— 00'eM rasy B CXOBHIII],

— ra30HaCUYCHUN MOPOBUI 00'eM;

— MaKCHUMaJbHE BUKOPUCTAHHS €KCIUTyaTaI[iiHUX CBEPAJIOBUH;

— TUCK 1 BTPATH TUCKY B TEXHOJIOTITYHOMY JIAHIIOTY TIJIACT — BHUOii
ceepioBuan — ycrsa cBepmiouan — [3I1 (JIKC) — rasompoBig -
MIKITFIOYEHHS

— repMETHUYHICTh 00'€KTa CXOBHILIA 1 TJIACTOB1 BTpaTH rasy,

— PO3IMOBCIOIPKCHHS T'a3y B CXOBHIIII.

5.4.3arajapHi BUMOru 0e3nexKu

[lig3eMH1 CXOBHIIA MPUPOJHOTO Ta3y IMOBHHHI €KCILTyaTyBaTHCS 3
IoTpuMaHHsAM BuMor Oe3neku [33, 34, 39, 40].

Tepuropis HaBkoso razopux cBepioBuH IICIIT y mexax BijBe1eHOT
3eMJIl TTIOBMHHA OyTH 3BUIBHEHA BIJ KYIIIB 1 JIICY BIAMOBIAHO JO BHUMOT
JIBHII. Ilo mepumerpy 1€l Mo IOBMHHA OYTH BJIAllITOBaHAa Ta
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nepioguyHO MOHOBIOBaTHCS (OOPOHYBAaHHSIM UM IHIIMM METOJOM)
MiHEpaTi30BaHa CMYyra 3aBIIMPIIKKA HE MEHIe 3 M, IO 3BUIbHEHA BIJ
OyJ1b-sIKO1 POCITMHHOCTI.

TepuTopisi, Ha TTOBEPXHI SIKOi 3HAWJICHI Ta30MPOSBH, MOBUHHA OyTH
TEPMIHOBO 3aropojpkKeHa BiJ JOCTyIy JIOJieW, TBapuH, TexHiku. Ilo
IepUMETPY OTOpOXKi Ta OUIA JOpIr MOBHHHI OyTH BCTAaHOBJICHI 3HAKH
Heoesneku "I a3. 3 6oenem ne nabauscamucsa' .

Ha Bci moreHmiiiHO HeOe3meuyHi 00'ekTH (CBEpAJOBUHH, araparu,
MAalllMH{A) TOBHHHI OyTH po3poOJieHI IUIaHKW JOKaji3alii Ta JiKBimarii
apapiiitanx cutyanid (ITJTAC) i aBapiif, METOIO SKHUX € IUIAHYBaHHS il
(B3aemopii) mepcoHally MiAOPHEMCTBA, CHCLIIAPO3ILIIB, HACEICHHS,
HEHTPAJIbHUX 1 MICIIEBUX OPraHiB BUKOHABYOI BlIaJ Ta OPraHiB MiCIIEBOTO
CaMOBPsIIYBaHHSI 1010 JIOKaUTi3aIlii 1 JIIKB1AAIli aBapiid Ta OM SKIIIEHHS 1X
Hacaiakis [37].

Poboui Micus, 00'€kTH, OpoOi3AM 1 MIAXOAM 10 HHUX, MHPOXOJH 1
nepexoau B TEMHHUN Yac J0OW MOBWHHI OyTH OCBiTIeHMMH. Bcei giroudi, a
TaKoXX Ti1 O0'€KTH Ta30CXOBHINA, IO 3HOBY BBOASATHCS B EKCILTyaTallifo,
MOBUHHI OyTu oOJiaiHaHI TpadapeTaMu Ha BUIUMHUX MICISIX 3 Ha3BaMu
00'exTa, ioro HoMepy ado iHAeKCy (3a HAIBHOCTI) 1 BIIACHHKA.

OO0'extn, s OOCIYroByBaHHS SIKMX [MPAIlIBHUKY MOTPIOHO
miaHATHCS Ha BUcoTy 70 0,75M, 00JamITOBYIOTECS CX0/daMU, a Ha BUCOTY
Bumy 3a 0,75M — cxomamu 3 nepusiamu.

PoGoul Malmanywku, 110 3HAXOMATHCSA HA BHCOTI, IMOBUHHI MAaTH
HACTHJIKY, BUTOTOBJICHY 3 METaJeBHX JIMCTIB, ITOBEPXHS SKUX BHUKIIIOYAE
MOXJIMBICTh KOB3aHHsI, 200 JOIIOK TOBIIMHOIO He MeHmie 40mMm, mepuia
BUCOTOIO 1,25M 3 MOB3MOBXHIMH IUTAHKAMH, PO3MIIIEHUMH Ha BIJICTaH1
He Outbiie 40 cm oaHA Bijg OJIHOT, 1 OOPT BUCOTOIO HE MeHIe 15cMm, skuit
YTBOPIOE 3 HACTWIIKOIO IIUIMHY HE O11bIy 1 cM, IS CTIKaHHS PIIUHH.

Vci norenmiitHo HeOe3meyHi Micig o0'exktiB [ICIITT moBmHHI Matu
OTOPOKCHHS, SKI 3aKpHBAIOTh JOCTYIl JI0 HHX 3 KOXKHOIO OOKY.
BigkpuBaTtu nBeprsTa oropoxi abo 3HIMATH iX MOXKHA TICJsA TOBHO1
3YNUHKYU 00JaJHAHHS YM MEXaHi3MiB. 3alycK oOJlalHAHHS YU MEXaHI13MiB
JIO3BOJIIETHLCSI TUIBKM IIICJIS BCTAHOBJIEHHS Ha MicIle 1 HaJIIHHOIO
3aKpIMUICHHS BCIX 3'€MHUX YaCTHUH OTOPOJIKCHHS.

Bucora nepuiibHUX OropoXeHb MOBUHHA OyTH HEe MeHiie 1,25wM,
BUCOTAa HUXHBOTO TOSACY OrOpoXKi TOBMHHA JOpiBHIOBaTH 15cM,
MPOMDKKH MK OKpEeMHMH TMOsiICaMH TTOBUHHI ckiaaaTu He Oinbine 40cwm, a
B1JICTAaHb MK OCSIMM CYMDKHHUX CTIHOK — He Olnblie 2,5M.
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[lepeBipka 3HaHB MO0 OE3MEYHOTO BEICHHS POOIT Y MpaIliBHUKIB
MOBMHHA MPOBOJAWTHCS MmopiyHO. Ilig dYac BHpoOBa/KEHHS HOBHUX
TEXHOJIOT1M, oOJlalHaHHS, a TaKoXX 3MIHM JIIIOYUX TMpaBUII O€3IEeKU
MMOBUHHA TIPOBOJAUTHUCS T103a4e€proBa MepeBipka 3HAHb IMICHS BIAMOBIIHOTO
HABYaHHS.

VY pa3l BUHHUKHEHHS BIJIKPUTOTO Ta30BOro (POHTaHy MEepCOHATIOM
[ICIII" moBuHHI OyTH OPUIHATI TEPMIHOBI 3aXOAM 3TiAHO 3 BHUMOTaMU
MJaHy JIOKamizamli Ta JKBifamii amapidd, aBapifHOTO pO3KJIaay Ta
«lucmpykyii 3 opeauizysanHs 0Oe3neuHo2o 8edeHHs pobim ni0 uac
JIIKBIOYBAHHS 2A30HADMOBO000NPOAABIE MA BIOKPUMUX HAPMOBUX | 2A308UX
¢onmanis".

[lepconan  migmpueMcTBa  3a0e3Me4yeThcs  CepTU(HIKOBAHUM
CTICIIOATOM, CIICIB3YTTIM, 3aXUCHUMHU KacKaMH (3MMOI0 — 3 YTCIJICHHSIM)
Ta 1HIIUMH 3ac00aMU 1HIUBITYyaTbHOTO 3aXHCTY 3T1IHO 3 YCTAaHOBJIECHUMU
Hopmamu.  Cnemnoasr, mNpu3HAYEHWW  JJI1  BUKOPUCTAHHS  Ha
BUOYXOMOXXeKOHEO0e3meuyHnx o0'ekTax abo JIISHKaX BUPOOHUIITBA,
MOBUHEH OyTH BUTOTOBJICHUW 13 TEPMOCTIMKMX 1 aAHTHUCTATHYHUX
MaTepiaiB.

KoHTpoJb 32 BMICTOM IIKIIJIUBUX PEYOBHH Y MOBITP1, PIBHEM IIYMY 1
BiOpairii, 1HIIUX MKIJJIABUX BUPOOHWYUX (PAKTOpPIB HA pOOOUYMX MICIIAX
MOTPIOHO 3M1MCHIOBATH  BIAMOBIAHO JI0 BUMOT JIIOYMX HOPMATUBHUX
JTIOKYMEHTIB.

[lepen mouyaTkoM poOOIT Ha TEPUTOPil AIOYOr0 MIAMPHEMCTBA
(ITICIII") 3amoBHUK (IiANPHEMCTBO) 1 TEHEPATBLHUN MIAPSIHUK 332 YYACTHO
CyomiapsaHuX  opraHizamiii  3000B's3aHl  OQOPMHUTH  aKT-JOIYCK.
BignoBimanpHICTh 3a JOTPUMaHHS 3aXO[iB, TNepea0avyeHUX aKTOM-
JOITYCKOM, HECYTh KEpiBHHUKH OYJ11BEJIbHO-MOHTXXHUX OpraHizaiii Ta
airouoro mianpuemctsa ([1ICIID).

TexHoJoriyHi  TpyOOIPOBOAM HA3E€MHOI MPOKJIAIKH, IO SKUX
TPAHCIIOPTYIOTHCS BOJIOT1 Ta3U YM IJIACTOBA BOJA, IOBUHHI MaTH TEIJIOBY
130JIA1II110 Ta o0J1aIHyBaTUCS 00IrpiBalOYMMU MPUCTPOSIMH
(TerIoCymy THUKAMH).

He nomyckaeTbcs ycyBaTu MPOMYCKH ra3y Ha 3amOODKHHMX KilamaHax
M TUCKOM. Y IhOMY BHIAIKy 3IIMCHIOETHCA 3aMiHa 3amoO0iKHOTO
KJIaIllaHa IicJisl 3yUHKY Ta BUITYCKaHHS Ta3y 3 TEXHOJIOTIYHOTO anapary.

Cran TOBITPSIHOTO cepe/loBUIlla BUOYXOHEOE3NEYHUX MPUMIIICHB
MMOBUHEH KOHTPOJIFOBATHCS CTAIllOHADHUMHU Ta30CUTHAII3aTOPAMU, Kl Y
pa3i HasBHOCTI 3arazoBaHocTi 10 % HKI'B nmoBuHHI nogaBatu 3ByKOBUM
Ta CBITJIOBMM CUTHAJI aBTOMAaTHUYHUM BKJIFOUCHHSIM aBapiiHO1 BEHTHJIAILII.

272



5. [IPABUJIA BE3IEKHU [IPU EKCILIVATALII ITIJIBEMHUX CXOBUII] TA3Y

He pgomyckaerbcs eKcIuTyaraliis TEXHOJOTIYHOTO OOJagHAaHHS ¥y
BUOYXOHEOE3MEUYHNX MNPUMIIMICHHAX 3 HE3aJITHOIO CHCTEMOIO KOHTPOJIIO
3ara30BaHOCTI YU HE3aITHOK CUCTEMOIO aBapiiHOI BEHTUJIALLII.

He nomyckaeTbcs eKcIUTyaTallisi TEXHOJOTIYHOTO OOJagHaHHS B
MPUMIIICHHAX, 00JaJHAHUX CHUCTEMaMH aBTOMATHYHOTO IOXKEKOTACIHHS
(HacocHI KOHJIEHCATy TOINO), y pa3i HemIE3TaTHOCTI OCTaHHBOI
(BiCyTHICTh MIHOYTBOPIOBAaYa, HECIPABHICTh IIOXKEKHUX HACOCIB YH
IiHOT€HEePaTOPiB TOIIIO).

Excrumyararris o0JtaHaHHS, IHCTPYMEHTY, KOHTPOJIBHO-
BUMIPIOBAJILHUX TMPIJIAAIB TMOBHHHA 3IMCHIOBATUCS BIAMOBIIHO 10
iHCTpyKIiA. PoboTa 3 BHUKOPUCTAHHSIM IMIIOPTHOTO OOJIAHAHHS Ta
IHCTPYMEHTIB 3/IMCHIOETHCSI 3T1AHO 3 TEXHIYHOIO JOKyMEHTalli€r (pipm-
BUPOOHUKIB.

Jlnst 6e3mevHoi eKcIuTyaTallii TeXHOJIOTTYHMX JIIHIM Ta IXHIX OKPEMHX
€JIEMCHTIB BOHM TIOBHMHHI OyTH OCHAIllEHI HEOOXiJHUMH 3aco0amu
peryJroBaHHs 1 OJIOKYBaHHS.

Jlo kepiBHUITBA poOOTaMu 3 OYypiHHSA, OCBOEHHS 1 PEMOHTY
CBEpJUJIOBUH, BEICHHS TE€O(I3UYHUX pOOIT Yy CBEPJIOBUHAX, & TAKOXK
excrutyararii TICIIIT momyckaroThes ocoOH, $KI MalTh OCBITY 3a
CIIELIANBHICTIO 1 AKI MPOUIIIN MEPEBIPKY 3HAHBb 3 MUTAHb OXOPOHM Mparll
Ta IPOMHUCIIOBOI Oe3neku [35].

[IpamiBHUKM KOMIUIEKCHUX Opuraj, OpraHi3alli€lo mpari sSKHUX
nependavaeTbCcsl CYMICHUITBO mpodeciii, MOBHHHI MaTH BIATOBIIHY
KBasji(ikallito, a TaKOXK JOMYCKU 10 CaMOCTIITHOT pOoOOTH 32 OCHOBHOIO 1
CYMICHHIIBKOIO MTpodecisamu.

CroeriamicTd 1 MpaIiBHUKHA, K1 TPUOYIM Ha 00'€KT 11 poOOTH,
MOBUHHI OyTH O3HAWOMJICHI 3 TpPaBWJIAMHU BHYTPIIIHBOTO PO3MOPSIKY,
XapakTepHUMU HeOe3NmeKkaMu 1 iX 03HaKamu, 00OB'S3KaMU 3 KOHKPETHUX
TPUBOI Ta IHIIMX MUTaHb, IO BXOAATH JO TEPeiKy BBIJIHOTO
IHCTpYKTaxy. BiloMOCTI mpo MPOBEACHHS IHCTPYKTaXIB (DIKCYIOTHCS B
CrielialbHUX KypHaiax 3 MiAMMCaMH IHCTPYKTOBAHOTO Ta IHCTPYKTOPA.

Ha mianpuemcTBax TOBMHEH OYTH BCTAHOBIICHHH  TIOPSIIOK
MOMEPETHHOTO 1 MEPIOUYHOTO0 MEIOIJISAY MPallIBHUKIB 3 ypaxyBaHHSIM
poOOTH, Ky BOHH BHKOHYIOTH, 1 mpodecii BIAMOBIAHO 10 TEPMiHIB,
YCTaHOBJICHUX MIHICTEPCTBOM OXOPOHU 3/10POB'sl YKpaiHHU.

3anyck B €KCIUTyaTalll0 MIOMHO 3MOHTOBAHOI'O, MOJIEPHI30BaHOTO,
KaliTaJlbHO BiAPEMOHTOBAHOTO OOJIaJHAHHS 3MIMCHIOETHCS 3TIAHO 3
MIOJIOKEHHSIM, PO3POOJICHUM I1IMPUEMCTBOM.
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Ha 3amiphiii apmarypi (3acyBkax, KpaHax), II0 BCTAHOBIIIOETHCS Ha
TpyOOInpoBoAax, MOBUHHI OyTH Haanucu " Bigkpuro" 1" 3akpuro".

3amipHa apMartypa, IO PO3MIIeHa B KOJOAA35AX, KaMepax YH
TpaHIIesX (JOTKax), TOBHHHA MAaTH 3PY4YHI TPUBOAM, SIKi JO3BOJIIOTH
BIIKpUBATH (3aKPUBATH) X IIPH MOMKJIUBOCTI 0€3 CITyCKY 0OCIIyrOBYIOUOIO
MePCOHATY B KOJIOS3b UM TPAHIIIEIO.

JleGiaku, KpaHU Ta 1HII BaHTAKOIMIAIAMaIbHI MEXaHI3MH TTOBHHHI
MaTH OOMEXyBadl BaHTAXOIIJIMOMHOCTI, a TaKOXX HaJIMHI TaJbMOBI
NpUCTPOi 1 PpikcaTopH, Kl O HE AOMYCKAIU CAMOBUIBHOIO PYyXYy BaHTAXY 1
caMoro MexaHizmy. Lli BUMOTM HE PO3MOBCIOKYIOTHCS Ha PY4YHI Tail
(me6igKn).

PinieHHs1 npo BUBEACHHA 3 €KCIUTyaTallii 00JaJHaHHSsI, THCTPYMEHTY,
KOHTPOJIbHO-BUMIPIOBAIbHUX ~ MPWJIaAiB  TMOBUHHO  MNpUWMATHCS 3
ypaxyBaHHsSIM TIIOKa3HUKIB (HI3WYHOTO 3HOCY, KOpO3ii abo pe3yJjbTaTiB
nedexrockomii. Kpurepii BuBEAEHHS 3 eKCIUTyaralii oOJiagHaHHS
BU3HAYAIOTHCS  PO3POOHUKOM  YM  MIAIPHEMCTBOM-BUPOOHHUKOM 1
BHOCSITHCS B IHCTPYKITIO 3 €KCILTyaTalrii.

Texnosnoriune oOJsialHaHHSA 1 TPyOONPOBOAM TOBHHHI BiJMOBiAATH
BUMOTaM O€3MEeKH, MIIMHOCTI, KOpPO31MHIM CTIHKOCTI Ta HaAIHHOCTI 3
ypaxyBaHHSIM YMOB €KCIUTyaTarlii.

KoHCTpyKIlisl KOJIOHHOi TOJIOBKH, (DOHTAHHOI apMaTypu, CXEeMH ix
OOB'S3KkM TMOBWHHA 3a0e3ledyBaTd ONTHUMAJbHI PEXKUMH  POOOTH
CBEpJIOBUHM, TEepMETH3allil0 TPpyOHOro, 3aTpyOHOro 1 MIXTPyOHOTO
MPOCTOPiB, MOXIJIMBICTh TEXHOJOTIYHUX OIEpaliil y CBEpAJIOBUHI,
TIHOMHHUX JTOCTIKEHb, BIMOMpaHHS P00 1 KOHTPOIIO YCTEBOTO THUCKY 1
TEMIIEpaTypH.

Po6oui Tucku (OHTAaHHOI apMaTypy MOBUHHI OyTH HE OUIBIII 3a TUCK
OMPECOBYBaHHS €KCIUTYaTaIIiHOT KOJIOHH.

Ilinx yac OymiBHHUILITBA HOBHUX CBEPJUIOBUH BCTAaHOBJICHHS IIaXTHUX
KOJIOJIS131B HA IXHbOMY YCTI HE JIOMYCKA€THCS.

JIikBiIyBaTH HECHpPaBHICTh, 3aMIHIOBATH ITiJi TUCKOM 3MIHHI JeTal
(dboHTaHHOI apMaTypH, SIK 1 Ti, 1[0 IIBUAKO 3HOLIYIOTHCS, 3a00pOHsI€ThCs. B
OKpeMHX BHITaJiKaxX (aBapiliHi cuTyamii 1 T. I.) mi poOOTH MOXKYTh
MPOBOJUTHUCS cCHemianbHo BuBYeHMM TiepcoHamom J(IT "JIIKBO" 3
BUKOPUCTAHHAM CHelialbHUX TEXHIYHUX 3aC001B.

[TepioguuHICTh 1 00'€M JOCIHIIKEHb E€KCIUTyaTallliHUX CBEPJIOBUH
BCTAHOBJIIOETHCS HAa OCHOBI 3aTBEPKCHHMX pErIaMEHTIB, PO3pOOICHUX
BI/ITIOB1THO 10 MIPOEKTY CTBOpeHH: 1 exkcruryaTarii IICIII .
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CnyckanHs TIMOMHHMX TpUIAIiB Ta IHCTPYMEHTIB Ha KaHarTi
3MIUCHIOETBCS TIIBKM TIPM  BCTAHOBJIICHOMY Ha YyCTlI CBEPAJIOBUHU
JTyOpUKaTOpi 3 TEPMETU3YIOUNM CATbHUKOBUM IPUCTPOEM.

HpiT, MO 3aCTOCOBYETHCS ISl TIIMOMHHUX JOCHTIIKEHb, MOBUHEH
OyTu 1M, 6e3 CKPyTOK, a JJiT pOOOTH 3 BMICTOM CIPKOBOJIHIO OLIBIIE
6 % —BUTOTOBJICHUI 3 MaTepially, CTIMKOTO 10 CIPKOBOJAHEBOI KOPO3ii.

[lin yac BUABJIEHHS y MIKKOJIOHHOMY MPOCTOPI CBEPIJIOBUH THUCKY
a00 3aKOJOHHUX Ta30MpPOSABIB 3'SICOBYIOTHCS MPUYMHU 1 BXKUBAIOTHCS
3aX0JU MI0JI0 iX YCYHEHHs. PillleHHs mpo MOXJIMBE BUKOPUCTAHHS TaKHX
CBEpUIOBUH MPUUMAETBCA y KOXKHOMY KOHKPETHOMY BHMAAKy 3a
pe3yJbTaTaMy TPOMHUCIOBO-TE€O(I3UYHUX Ta Ta30JMHAMIYHUX JOCTIKEHb
BIINOBITHO 70 BUMOT «lHCTPYKIIi 3 JOCIIDKEHHS 1 BHU3HAYCHHS YMOB
BUKOPUCTAHHS CBEPJUJIOBUH 3 MIKKOJOHHUM THCKOM Ha IiJI3EMHUX
CXOBHII[aX razy».

ExcrutyaraniiiHi CBEpJIJIOBUHM TICIA 3aKiHYEHHSI BCTAHOBJIEHOTO
TEPMIHY €KCIUTyaTarii HEOOXITHO OOCTEXyBaTH 3 TMEPIOJAMYHICTIO HE
MeHIIe HiK pa3 Ha 10 pokiB pa3oMm 3 eKCIEepPTHO-TEXHIYHUMH IEHTPaMHU
JlepkripnpoMHarisaay YKpaiHu. 3a HaciiJIKaMd OOCTEKEHHS HaJa€ThCs
EKCIIEPTHUM BHCHOBOK IIOJI0 MOXJIMBOCTI TMOJANBIIOI  €KCIUTyaTarlii
CBEPJIOBHH.

OOcar 1 TeplOJUYHICT KOHTPOJIIO 3a TEPMETUYHICTIO IIjIacTa-
MOKpPIBJII Ta CBEPAJIOBUH BHU3HAYAETHCS JUISI KOXHOTO Ta30CXOBHUIIA
OKpPEMO, BUXOJSIYM 3 KOHKPETHHX YMOB 1 B1JOOpa)KaeThCsl B perjaMeHTI
KOHTpoJItO0 3a repMeTruyHicTio T1CT .

[lix gac posrepMeTH3arlii miacta — MOKPiBJl a00 CBEPJTOBUHH, KA
MPU3BOJIUTH [0 YTBOPEHHS HAKOMHMYEHb ra3y B MPOHMKHHUX IUIACTaX, 1110
3QJIATAl0Th BUIIE, BXKWBAIOTHCS 3aXOJM IOJO0 BH3HAYEHHS MPUYUH 1
NUISX1B MIrpaii rasy, po3poOJisI€eThCs 1 BIPOBAIKYETHCS Iporpama ix
JKB1J1a1lii a00 MepeBEJICHHS 1IUX IUIACTIB Y TOJATKOBUN 00'€KT 30epiraHHs
rasy.

3a00pOHSETHCA EKCIUTyaTallisi ra30CcenapaTopiB y pexkuMi MOKIUBOTO
r1paTOyTBOPEHHS.

Y mporeci ekcrutyaTailii TOBHUHHI 3/1MCHIOBATHUCS 3aXOJU MO0
3a0€3MeUYeHHsT YTPUMaHHS OXOPOHHUX 30H CBEPJIOBHH, IUIeH(DIB,
ra3onpoBO/IiB — MIJKIOYEHb 40 00'€KTIB, OyAMHKIB Ta CIOPY BiAMOBIIHO
no "IlpaBus 0XOpOHM MaricTpajbHUX TPYOONpPOBOIIB", AKI 3aTBEPIKECHI
[TocranoBoto KMYVY Bix 16 mumcromama 2002p. Ne 1747, dyumuHHX
OymiBEIbHUX HOPM, II[0 CTOCYETHCS OXOPOHM Mpalll, HaBKOJMIITHbOTO
cepeioBuIla, MPOTU(OHTAaHHOI O€3MEKHU Ta MPOTUIIOKEKHUX 3aXO0/11B.
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OO06oB's13kM, MpaBa, BIANOBIAANBHICTB, Y T. Y. 3 OXOPOHHU IIpaIi,
MOXKEXKHOI Oe3mneku, Oe3MeKu MOPOKHBOTO PyXy, TEXHIYHOTO HarJsay,
0e3neYHOro BeACHHS POOIT Ta €KOJIOTIYHOI Oe3meKkn (OXOPOHM JOBKiJIA)
BU3HAYAIOTHCS 1HCTPYKINISIMH, SIKI PO3POOJISIOTHCS 3T1IHO 3 BUMOTaMH
JI0Y0T0 3aKOHOJABCTBa 1 Ha OcHOBI "JloBimHHMKa KBamidiKamidHUX
XapakKTepuCTUK mnpodecii mpaliBHUKIB 32 BHJAAMH €KOHOMIYHOI
TISITBHOCT1, BUPOOHUIITBA, POOIT Ta IOCHYT .

PoGiTHHKM 3a0€311eUyI0ThCSl IHCTPYKITISIMHU:

— pobounMu (aHAIOT TIOCATIOBUX 1HCTPYKIIIH);

— 3 OXOPOHHM TIparll 3a mpodeci€ro;

— 3 OXOPOHHU TIpalll 3a BUJAaMHu pooiT;

— 3 IOJKEIKHOI OE3IEKH.

3aBmaHHs, OOOB'SI3KM, TIpaBa, BIANOBIAAIBHICTh  1HXXEHEPHO-
TEeXHIYHMX TpaniBHUKIB miapo3aiaiB BY I13I" Bu3sHayaroThCs mocagoBUMU
IHCTPYKIISIMM, SIK1 CKJIaAalOThCS KEPiBHUKAMHU II€XiB, CIY>KO, IUIbHUIB 1
3aTBEPKYIOThCS KepiBHUKoM BY T13I.

[Topsimok oTpuMaHHS, TEpeBE3CHHs, 30epiraHHs, BIAMyCKaHHS Ta
BUKOPUCTaHHS MeTaHoiy Ta ogopanty Ha [ICIIIT Bu3HavaeTbcs
«[HCTPYKITI€O TIPO TMOPSAIOK OTPUMAHHS BijJ MOCTABHHUKIB, MEPEBE3CHHS,
30epiradHs, BiAMMYCKaHHS Ta 3aCTOCYBAaHHS METAHOJYy Ha 00'€KTax ra3oBoi
MIPOMUCIIOBOCTI».

Po3scnigyBanns HeOesneunux nmoxii (HIT) Ta Hag3BuyaitHuX cuTyarin
(aBapiii, aBapiiHMX CHUTYyalliif, HEIIACHMX BHUMIAJKIB, BIIXHICHb BIJ
IITaTHOTO TEXHOJIOTTYHOTO IIPOIECY Ta IHIIUX TEXHIYHUX 1HIMIACHTIB Ha
00'eKTax MiJA3€MHUX CXOBMII[ ra3y) MPOBOAMTHCS BiamosigHo a0 [37, 38]
IHITMX YUHHUX HOPMATHUBHHMX aKTiB 3 METOI0 BHSBIICHHS OOCTaBUH 1X
BUHUKHEHHS 1 pO3BUTKY, BU3HAYCHHS IPUYUH 1 PAKTOPIiB, 5Ki MPU3BEIIU J10
HII, 1 Bxmowae 36ip Ta aHam3 iHdOpMaIlii, MATOTOBKY BHCHOBKIB Ta
PEKOMEH/Iallii 010 iX MOMePEKCHHS.

5.5.1oskexkHa 0e3mmeKa

JlormycTUMUM piBEHb MOXKEKHOI HEOE3IEKU JJIs JIH0Iei TIOBUHEH OyTH
He Oumme 10° BIUIUBY HeOe3meyHux (HAKTOPIB TMOXKEXK1, IO
MICPEBUIYIOTh TPAHUYIHO-IOMYCTHUMI 3HAYCHHS Ha PIK y PO3paxyHKYy Ha
KOXKHY JIroauny mig yac excryaraiii [ICI Bignosiguo mo [39, 40].

Jns  po3MillleHHST TEePBUHHUX  3aCO0IB  TOXKEKOTACIHHS Y
BUPOOHUYHUX, CKJAJChKUX, JOIMOMIKHHUX HPUMIIICHHAX, OYIIBIIAX,
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CIIOpy/J1aX, a TaKOXX Ha TEPUTOPIl MATPUEMCTB MOBUHHI BCTAHOBIIOBATUCS
creliajgbHI MOXKEKHI IUTH (CTEHIN).

Ha mnoxexHux mmrax (CTeHAaX) IOBUHHI PO3MINIyBaTUCSA Ti
MIEPBUHHI 3aCO0M TaCIHHS MOXKEXKI1, IK1 MOXKYTh 3aCTOCOBYBATHCS B JaHOMY
MIPUMIIIEHH1, CTIOPY/Ii, YCTAHOBIII.

Ha ninsitakax TepuTopii MIAOPUEMCTB, J€ MOXKIUBI CKYMUECHHS
roproYux rasiB abo mapiB, IMPoi3[ aBTOMAIIWH Ta 1HIIIOTO TPAHCIOPTY HE
no3BoJisIEThCA. [Ipo 1e moBMHHI OyTH BHBIIICHI BIJANOBIIHI HamUCH
(moxaxumku) 3rigHo 3 BuMoramu [40].

Kateropii BUpPOOHMYHMX NPUMIIICHb, CKIAICHKUX Ta JOTMOMIKHHUX
NPUMIIIEH, 32 BUOYXOMOXEXXHOIO Ta  IOXKEKHOK  HEOE3MEKOr
BU3HAYaOThCcs 3rigHo 3 [40], a kmac 30H — BignmoBigHo 1m0 [41]. Bcee
TEXHOJIOTIYHEe OOJagHaHHA 1 KOMYHIKAIlli TMOBMHHI OyTH HaailHO
3a3eMJICH1 B1JI CTATUYHOI €JIEKTPUKH.

[IpoTunoxexHi pO3pUBH BCTAHOBIIOIOTH 3aJICKHO BiJl IPU3HAUCHHS,
KaTeropii 3a BHOYXOIIOXKEKHOI 1 TOXEXKHOI HEOe3MeKOow, CTYIEeHS
BOTHECTIMKOCTI OYIMHKIB BIAMOBITHO O BUMOT HOPMAaTHUBHUX IOKYMEHTIB
y rajty3i Oy1iBHUIITBA.

[lin yac mpoekTyBaHHS OyJIWHKIB BHU3HA4YalOTh iXHI YaCTHHH, SIKI
MalTh OyTH TPOTUIIOKEKHUMHU BiACIKAMU a00 MPOTHUIIOKEIKHUMHU
cekiisiMi. HeoOXimHICTh yhamTyBaHHS TaKUX BIJACIKIB 1 CEKIid
BCTaHOBIIIOEThCA [36, 42]. Mexka BOTHECTIMKOCTI KaHAliB €ACKTPUYHHMX
kabeaiB Ta 1H)KEHEpDHOIO oOOJlagHaHHA OyAWHKIB  (TEXHOJIOTIYHHMX
KOMYHIKAaIlii, BOJONPOBIAHUX, KaHaNI3aliMHUX TpyO Ta 1H.) dYepe3
OTOPOKYBaJIbHI KOHCTPYKIIIT 3 HOPMOBAHOI0 MEXKEI0 BOTHECTIMKOCTI a00
gepe3 MPOTHUIIOKEKHI MEPEIIKOIN Mae€ OyTH HE MEHIIOI0, HIXK HOPMOBaHa
MEXa  BOTHECTIMKOCTI  IIl€l  OTOpOJKYBaJIbHOI ~ KOHCTPYKIi  a0o
MPOTHUIIOKEKHOI TIEPEIIKOIN.

VY npumilieHHsx kareropii A 1 b He JomyckaeThcsl BIAIITYBaHHS
MiJBICHUX CTEJb, IJJIOT 3 MOPOKHUHAMHU (TMTOBITPSHUM MPOCTOPOM ITiJT
HMOKPHUTTSM IIiJIOTH), @ TAKOK KaHAMIB Y IMiJJI031, 0 HE BEHTHIIIOIOTHCA.

BupoOuu4i mpuMiliieHHsI 0071aJHYIOTHCS CUCTEMOIO TTPOTUITIOKEKHOT
aBTOMATUKH BIAMOBIIHO JI0 JEpKaBHUX OYJIBEIbHUX HOPM Ta «[lepeniky
OOHOMUNHUX 34 NPUSHAYEHHAM 00'€Kkmie, AKi nioasearomv 001aA0OHAHHIO
A8MOMAMUYHUMU YCIMAHOBKAMU NOHCEHCOLACTHHA MA CUSHATTI3AYII» .

Jlo pobotn y BHOYXOHEOE3NEYHUX Ta MOKEKOHEOE3MEUYHUX 30HAX
JOTYCKAIOThCS 0COOU, SIK1 MPOMIILINA CIeliajbHe HaBYaHHS Ta MEPEBIPKY
3HaHb 3 IIUTaHb IOXKEXKHOI Oe3meku BimmoBimHo 1o [44]. IMopsgox
oprasi3ailii HaB4aHHs BU3Ha4YaeThes [45].
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ExcruryatariitHi  cBep/UIOBUHM TIOBMHHI OyTu 3aropojkeni. [lo
MepUMETPY 3aropoJKCHHS TMOBUHHI OyTH OCHAINEHI 3HAKaMHu Oe3IeKHu
" Bxin 3a0oponennii’ Ta " KypuTn 3a60poHeHo" .

VY 3akpUTHX MPUMIILIEHHSX, € MOXJIMBE BUAUICHHS Y MOBITPA rasy i
MUy, a TaKOX y BHUITQAKY 3MIHH TEXHOJOTIYHHX MPOIIECiB, HEOOXITHO
3MIMCHIOBATH TOCTIMHUM KOHTPOJIb MOBITpsA. JlaHl mpo cTaH MOBITPSA
MOBHHHI (IKCyBaTHCS Ha poOOYOMy MICIll Ta TIepeaBaTUCS Ha
AUCIETYEPCHKUM  MYHKT  OJHOYACHO 3  [epefayelo  OCHOBHHX
TEXHOJIOTIYHUX MapaMeTpiB poOOTH 00’ €KTa.

Hns  BHOYXOMOXKEKOHEOE3NMEUYHUX  TEXHOJOTTYHHUX  CXeM 1
oOyiaiHaHHsA, TPYOONPOBOAM SKUX Yy MPOIECl eKCIUTyaTarlii IMiJaJIaroThCs
Bi1Opallii, B MPOEKTi HEOOXiHO TependaunuTH 3aco0u IOA0 i1 3HMKEHHS,
BUKJIIOUCHHS MOJKJIMBOCTI 3HAYHOro (aBapiliHOro) MEpeMIiIleHHS, 3CYBY,
pyiHYBaHHS 00JaHAHHS 1 pO3repMeTH3allii CUCTEM.

[Tin wac 3amycky B poOOTy YW 3YINHHIN OONaJHaHHS (amaparis,
IUISHOK TPYOOIIPOBOJIB 1 T. I.) MMOBHUHHI Mepea0adyBaTUCS 3aX0H OO0
3amo0iraHHs YTBOPEHHS B TEXHOJIOTIYHIM cxeMi BHOyXOHEOe3NmeuyHUX
cymimeii (mpoAyBaHHsS IHEPTHHM TIa30M, KOHTPOJb 3a €(GEKTHUBHICTIO
IPOJAYBKH 1 T. II.), a TaKOX IPOOOK y pe3yibTaTi IiApaTOyTBOPECHHS YH
3aMep3aHHs PIIUHMU.

Ha wMeraneBux uyactTuHax oOJajgHaHHS, SIKI MOXYTh OYTH TiJ
HaIMpyror, MOBUHHI OYTH KOHCTPYKTHUBHO TepeadayueHi BUAUMI €JIeMEHTH
Uil 3'€AHAHHA 3aXMCHOro 3a3emyeHHsA. [lopsg 3 UM eJeMeHTOM
BKa3y€eThCS 3HAK ' 3a3eMJIeHHS .

BorueBi Ta ra3zoHebesneuHi poboTm Ha o00'ekTax, crnopyaax 1
koMyHikamisx [ICI" moBHHHI BUKOHYBATHCS 3TiAHO 3 BuMoramu [34, 43].

5.6 ®ouTanHa 0e3mneKa

@donTaHHa  Oe3meka  3a0e3MeuyeTbCsl  BUKOHAHHAM  MPAaBUI
excrutyararii IICIII' 1 cBepmioBuH 3riHO 3 TEeXHIYHUM MPOEKTOM
ctBopenHss Ta ekcryartauii  [ICIIT, Ilpoektom Ha OyaiBHHUIITBO
ceepiioBuH Ha IICIIT, IIpoektom oOmamnanus IICIITY, TexHoJoriyHUM
npoektoM  ekcrutyatauii  [ICIIT, TexHonmoriuHum  periamMeHTOM
exkcruryatarii IICIII, mpoBeAeHHSAM IIJIAHOBUX KOHTPOJBHUX JOCIIIKEHB
3a cranom IICIII' 1 cBep/IOBMH Ta CBOEYACHUM BHKOHAHHSIM
BIIHOBJTIOBAJIbHUX 1 aBapiiHUX POOIT HA CBEPAJIOBHHAX.

Bumorn ¢oHTanHOoI Oe3mexkH B mpomeci  eKcruryarTamii
CBEP/IJIOBMH.
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Ycrs cBepasIOBUH MOBHMHHI OyTH 00J1aiHaH] BIAMIOBIAHO IO CXEM, SKI
€ CKJIaJIOBOIO 4acTUHOI mpoekTy ctBopeHHs [ICIIT .

VYci 3MiHM OOB'SI3KM yCTA CBEPAJIOBUHU MarOTh OyTH MOTOJKEHI 3
nmpoekTHoto  opranizamiero, JIT  "JIIKBO", wicieBum  opranom
HepxriprnpomMHarisiny YKkpainu 1 3atBepaxkeni B YMI'.

I'eonoro-rexniuynorw cayxo6or ITICIII' moBuUHEH CKiIaJgaTHCH,
y3roXKyBaTHUCS 3 MICIIEBUMH OpraHaMu JlepKripnpoMHarisay YKpaiHu Ta
HIT «JIIKBO» 1 3arBepmxkyBatucsi kepiBHUUTBOM YMI mman-rpadik
00CTEKEHb CBEPJIJIOBUH, YCTAHOBJICHUN TEPMIH €KCIUTyaTalli SKUX
3aKIHIUBCS.

BuMiproBaHHS CTaTMYHOTO THUCKY B TpyOHOMY (P.,), 3aTpyOHOMY
(Psar) Ta MiKKOIOHHOMY (P,,) TpPOCTOpax HEOOXiJHO BHUKOHYBaTH 3a
JIOTIOMOTOI0 CAaMOTIMCHHMX a00 3pa3KOBUX MAaHOMETPIB 3 HEOOX1THUMU
MEXaMH BUMIpPIOBaHb. JOCTIKEHHSI MOYMHATH 3 PEeeCTpallii 1CHYIYOTo
¢boHa THCKy O€3 IITY4YHOTO BHECEHHsS 3MiH. J{JIsS oTpuMaHHS HaIIMHUX
pe3yJbTaTiB BUMIPH CTAaTUYHUX THCKIB TIOBHHHI MPOBOJUTHCS JO MOBHOI
cTalbimi3ali THCKY.

OnpecyBaHHS MIDKKOJIOHHOTO TPOCTOPY /IS BH3HAYEHHS HOTO
T€PMETUYHOCTI HEOOXIJHO MPOBOIAUTH TOBITPSM, 1HEPTHHUM Ta3oMm abo
razoM, 10 TIOJA€ThCA 3 TPyOHOTO abo 3aTpyOHOTO MPOCTOPY
ceepnioBuHM. Tuck onpecyBanust MKII 3a Bincyrnocti MKT He noBuneH
nepesunyBatu 60 % Big Tucky ompecyBanHs MKII micis moHTaxy
KOJIOHHO1 roioBkU. JIiist cBepaioBuH 3 MKT onpecyBanHs BU3HA4Ya€ThCs
reoJioriyHoro ciryk00t0 YMI' ta y3romkyersces 3 JIIT "JIIKBO".

OnpecyBaHHS ~ MDKIIAKEPHOTO  MPOCTOPY  KOJOHHOI  TOJOBKH
HEOOX1HO MPOBOJMUTH 3a OKpEeMHM IuIaHOM, y3romkenum 3 (11 "JIIKBO"
1 3arBepokeHuM YMI', JIAT Ha THUCK, BHU3HAYEHUM TEXHOJOTIYHOIO
ciyx060r0 TICIII 1 moromkenutit 3 JII1 "JIIKBO".

AkyctnuHuii  KOoHTpoib  neMmeHtyBaHHS  (AKII)  HeoOximHO
BUKOPHUCTOBYBATH JJISI OLIHKA CTaHy KOHTAKTy IIEMEHTHOTO KaMEHIO 3
EKCIUTyaTaIlliHOK KOJIOHOI, TIPChKHMH TMOpOJAaMHU 1 3 TEXHIYHOIO
KOJIOHOIO, SIKIIIO BOHA €. 3a pe3yiabrataMu AKI] BU3Ha4ar0ThCs iHTEpBaIu
MOPYIIEHb IBOTO KOHTAKTY, SIKI CJIiJl PO3TJISAATH SK MICIS MOKJIHUBOTO
MOPYLIEHHS T€PMETUYHOCTI 3aKOJIOHHOTO MPOCTOPY.

3a pe3yiabTaTaMM KOMIUIEKCY JIOCHIIXKEHb MOBHUHEH CKJIagaTHUCS Ta
3aTBEPJIKYBATUCST KEpIBHUIITBOM YMI' 0aratrocTOpOHHIM akT 3a y4acTio
npeAcTaBHUKIB opraHizaimii-npoektanta [ICIIT, JlepxripnpomMHarisay
VYkpainu 1 JAI1 "JIHKBO", y sikomy noBuUHHI OyTH BiJJOOpa’K€H1 reoioro-
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TEeXHIYHI JaHl CBEPJUIOBHHHU, PE3yJbTAaTH JOCIIIHKCHh 1 BUCHOBKH IIIOJI0
MOJABINOT €KCIUTyaTallli CBepJIOBUHH.

Axmo npuunHoro MKT € mopyiieHHS TepMETUYHOCTI KOJIOHHOI
TOJIOBKH, CBEPJJIOBHHA BBOJUTHCS B EKCILIyaTallll0 IICIs IMPOBEICHHS
POOIT 3 BITHOBJIICHHS T€PMETHYHOCT] YITIJIbHEHb KOJIOHHOI TOJIOBKH 3T1THO
3 IaHoM poOiT. Ilicis peMOHTY KOJIOHHOI TOJIOBKH HEOOXI1JTHO ITOJAeKaIn
MPOTATOM MICSIIS TIC/ISI BBEICHHS CBEPJIOBUHU B €KCILTyaTallito, poouTH
KOHTpOJIbHI BuMiptoBanus MKT.

SIkmio 3nauenns MKT mwroc 10 kre/em® MEPEBUILYE T1POCTATUYHUN
THCK Ha PiBHI OalllMaka 30BHINIHBOI KOJIOHM, aji€é BOHO MEHIIE HIXK
3HAYEHHS THUCKY T1IPOPO3PHUBY IIACTAa HA TOMY CaMOMY PiBHI, a 3HaYCHHS
ne0ITy TOCTIMHOrO TMpuIUiMBy ra3y weHme Hik 100 HM3/H06y, TO
HEOOXITHO TPOBOAUTH MPOPiIaKTUIHI PpoOOTH, sAKI 3a0e3mnedaTh
HOpMaJbHY POOOTY CBEPAJIOBUHU.

[Ticnsa onepskaHHS MO3UTUBHUX PE3YJIbTATIB, CBEPAJIOBUHA BBOIUTHCS
B €KCILTyaTalio.

OnepxaHHs HETaTUBHHUX pPe3yabTariB micias 1 — 3 3axofdiB II10J0
BIJIHOBJICHHS TE€PMETUYHOCTI HApI3HUX 3'€HAHb OOCAJAHUX KOJOH €
MIJICTAaBOIO  JJI1 TIEPEeBEACHHS CBEPJIOBUHM Ha IMAKEPHY CXEMY
eKCIUTyaTallli 13 3amoOBHEHHSM HAJAMAKEPHOTO IIPOCTOPY BIAMOBIIHOIO
PIIMHOIO.

Axmo 3navenHs MKT mnepeBuinye 3Haue€HHS THUCKY T1APOPO3PUBY
mjacTa Ha piBHI OamMaka 30BHINIHBOI KOJOHH, a Je0IT IOCTIMHOTO
npuriuBy razy nepesuinye 100 HMS/ILOGY, TO TIEpEeX1]] Ha MAKEPHY CXEMY
eKCIuTyaTtailii 000B'sI3KOBUIA.

Bumoeu gponmannoi 6e3nexu nio uac eusaeieHHsI 2a30NPOsEIIEHD.

Ilpuyunu eazonpossnents nio Yac pemMorHmy c8eponi08UH.

— HEIOCTaTHS T'yCTHHA PIAMHY JJIs TIYIIHHSA Yepe3 MMOMIJIKH ITi1 Jac
BU3HAYCHHS IIOTOYHMUX 3HAYC€Hb IJJACTOBUX THUCKIB 1 HEIOCTaTHIN
KOHTPOJIb 3a iX 3HadeHHsM Yy mporeci ekcmiyaramii [ICIIT abo

— HECBOE€YACHE 1 HESKICHE JOJMBAHHS CBEPJJIOBUHHM B MPOIIECi
oMy,

— BUHUKHEHHSI TIOTJIMHAHHS,

— MEpeTIKaHHSA PIAWMHU JJI TIYUIHHS y TPyOHOMY Ta 3aTpyOHOMY
MIPOCTOpAxX uepe3 Pi3HUIIl 3HAYCHb I'YCTHH 1 BUCOT ii CTOBITIB.

l'azonpossu sussiaioms 3a npAMUMU MA HENPAMUMU O3HAKAMU.
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lpsami o3naxu BKa3ylOTh Ha HAJAXOJUKEHHS Ta3y 3 MPOJYKTHUBHOTO
TOPU3OHTY B CTOBOYp CBEPAJIOBUHM, & Henpsami — CUTHATI3YIOTh MPO
MOJIMBICTb TA30TPOSBIICHHS.

O3Haxu 2a3onpossienHs nio 4ac pemoHmy c6epolo8UH.

— 30UIbIICHHS O0'€eMy pIAMHU [JIs TIAYHIIHHS B TPUAMaAIbHUX

MICTKOCTSIX,

— 30LIbIIeHHS BUTpaTH (MIBHAKOCTI PyXy) BHUXIJHOIO IOTOKY 3i
CBEP/IJIOBUHM 332 HE3MIHHOI MPOAYKTUBHOCTI HACOCIB;

—NepeIuBaHHSA PIAVMHU JUIsl TJAYIIHHA 31 CBEPJIOBUHHU TICISA
NpUITMHEHHS (32 BIJICYTHOCTI) ITUPKYJIAIiT a0o pyxy Tpy6 min gac CIIO;

— 3MEHIIEHHS 00'€My pIIMHHU IJIA TIYIIHHS, IO JOJUBAETHCS Y
CBEP/JIOBHMHY B TpOIIECi MITHATTS JidhTOBOT KOJIOHU (OYpHIIBHOI KOJIOHH),
y TIOPIBHSIHHI 13 PO3PaxXyHKOBUM 00'€MOM;

— 30UThIICHHA O0'€eMy PIAWHM JJIS TIYIICHHS, [0 HaIXOAUTh 31
CBEP/NIOBMHU B TIPOIIECi CIYCKY Ji(hTOBOI KooHU (OypHIIBHOT KOJIOHH), Y
MOPIBHSIHHI 3 PO3PaXyHKOBUM 00'€MOM;

— 3pOCTaHHS BMICTY T'a3y B IPOMUBAIBHINA PIIUHI.

Henpsami o3naxu:

— 3MiHa MapamMeTpiB PIAVNHYU IS TIYIIIHHS |

— 3MEHIIICHHS TUCKY B MaH1(oJb/1i OypOBUX HACOCIB;

— 301IbIICHHS Bary JiToBux TpyO (OypHiasHUX TPYO).

Hii Oopuramu KPC mig yac BUSBICHHS Ta30MpOSBICHHS ITOBUHHI
BIJIMOBIaTH BUMOTaM «IHCTPYKIlli 3 opraHi3yBaHHS O€3MEYHOIO BEJICHHS
poOIT miAg yac JIKBIAYBaHHS Ta30HA(PTOBOJOMPOSIBICHb Ta BIAKPUTUX
HaTOBUX 1 ra3oBUX (HOHTAHIB".

Bypunbauk, oTpuMaBImM 1iHGOPMALIIIO IPO O3HAKHU Ta30MPOSBICHHS,
MOBUHEH CIIOBICTUTHU MPO 1€ BCIX YJIEHIB BaXTU 3BYKOBUM a00 CBITJIOBUM
CUTHAJIOM 1 BXKUTH 3aXOJH 1100 TepMEeTH3allli YCTs CBEPIJIOBHHHU.

[Ticnst repMerusailii  ycTsi CBEpPJJIOBUHM HEOOXITHO TOCTIHHO
KOHTPOJIIOBATU TUCK y 3aTpYOHOMY IPOCTOpi. 3a00POHSAETHCS JIOMyCKaTU
3pocTanHsa TUCKY ToHaa 80 Y0Big TUCKY ONpEeCcyBaHHS KOJOHU. Y BUNAAKY
3pOCTaHHS THUCKY B 3aTpyOHOMY TIPOCTOpi BHUIIE BKA3aHOTO 3HAYCHHS
CBEP/UIOBUHY HEOOXIMHO po3psiauTH y  dakenpHuii "ambap” 3
1iHTeHcuBHICTIO Big 1,0 10 4,OKFC/CM2 3a XBUJIMHY.

Bumoeu ¢oumannoi 6e3nexku nio uac ob6cny208y8amnHs ma pemoHmy
C6epONOBUH.

bpuraga KPC nig wac mnpoBeAeHHS KaMiTaJIbHOTO PEMOHTY
CBEpJUIOBUHM,  Ta30(pOHTAHOHEOE3MEUYHUX  poOIT MNOBMHHA  OYyTH
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3abe3nedeHa HaiiHUM JBOCTOPOHHIM pajiio- abo TenedOHHUM 3B'SI3KOM 3
nexom KPC yu BY II3I'.

VY ycix BUnajkax, KoJd BUHUKAE HEOOXIJIHICTh MEPEPBATU IPOIEC
KPC 3 npuuuHH BUMYHIEHOTO TMPOCTOI0 ab0 PEMOHTY HA3eMHOTO
obnagHaHHsA, OypUIBHUM IHCTpYMEHT a0o0 JipToBI TpyOM MOBWUHHI OyTH
CIYIIEHI O MaKCUMaJlbHO MOJKBO1 riuOunu. Konona tpy0 moBHHHA
OyTH MmiABINICHA Ha TaJIeBId CHUCTEMI Tak, 00 My(Ta BEpXHbOI TPyOH
sHaxoamnacs Big 0,5 mo 0,8 m Bume poropa. 'anbmo 1€61AKU TOBUHHO
Oytu HamiiHO 3akpimieHe. Ha BepxHio TpyOy HEOOXIIHO HAKPYTUTH
KYJIbOBUH KpaH.

[IpeBenTOp 13 TPpyOHMMH TIIAIIKaMU, KYyJIbOBHW KpaH Ta KIHIIEBI
3aCyBKM Ha BIJBEJICHHSX 3 XPECTOBHMHU (POHTAHHOI apMaTypu MOBUHHI
OyTH 3aKpHTI.

k1o ycTs cBepATIOBUHM 00JagHaHe mepdo3acyBKOO, TO TPyOH, 110
3HaXOJSIThCA Yy CBEPJIOBHMHI, MOBUHHI OYTH MIiJIBIIIEHI HA KOHYCI Y CIJJI1
kotymku. [lepdopartiiitHa 3acyBka Mae OyTH 3aKpHTa, Ha HE1 YCTaHOBJICHA
aBapiiiHa TaHMmaba 13 3acyBkoro. [lmanmaiba 3akpimieHa, 3acyBka Ha
MJIaHIIAi01 3aKpuTa.

OcBoennst cBepmyoBuH micias KPC  moBMHHO  mpoBOAMTHCS
BIJIMIOBITHO JI0 3aTBEP/KEHOTO TUTaHy POOIT 1 HA 116 HEOOX1AHO OoAep KaTh
JI03BLJI pAalOHHOI'O 1HXXeHepa MPOTU(POHTAHHOI Ci1yk0u. [lepes ocBoeHHIM
CBEp/IJIOBUHA TTOBUHHA OyTH OOB'si3aHa 3T1AHO 13 3aTBEPKEHOIO CXEMOIO.

[lepen yctaHoBI€HHSM Ha ycTs (pOHTAaHHaA apmaTypa B 310paHOMY
BUTJIS/II TIOBUHHA OyTH ONpecoBaHa Ha pPOOOYMI THUCK, 3a3HAYEHUU Yy
nacrmopti. Ilicisi ycTaHOBJEHHS BWIINE 3aKpPUTOI KOPIHHOI 3aCyBKH BOHAa
Mae OyTH OIMpEcOBaHAa Ha THUCK OMpEeCyBaHHS 00CAIHOI KOJOHM, a HUXKYE
KOpPIHHO1 3acyBKM — Ha THUCK, 10 Ha 10 % mnepeBuiilye mMakcuMallbHUMN
THUCK, MOXKJIMBUM MM 4Yac eKCITyaTallii ado J0 MOTJIMHAHHS, SKIIO BOHO
BUHUKJIO JIO JIOCATHEHHSI BEJIMYMHHM 3a3HAYCHOTO THCKY OIPECYBaHHS.
Pesynbratn ompecyBaHHs oQopMIsIOTECS akToM. OCBOEHHS, MEpexi Ha
BOJY HEOOXIJHO MPOBOJUTH IO 3aTPyOHOMY IPOCTOPY (3BOPOTHOIO
IIPOMHMBKOIO).

Kopinna ctoBOypoBa 3acyBka ()OHTaHHOI apMaTypu NMOBHHHA MaTu
OUCTAHIIMHEKEPYBaHHsI, IITYpBaJl SKOTO TOBWUHEH 3HAXOJUTHUCS Ha
BificTaHl He MeHme HDK 10M Bijg yCTS CBEpIJIOBUHM Y TNIE€PECYBHIl
MeTasieBli Oy/iii abo il HaBICOM, SIKUM Ma€ OyTH BUTOTOBJICHUH 3 JIOIIOK
3aBTOBIIKM He MeHire HDK 5S50MM 3 MertaneBuM  OOJHIIFOBAHHAM
3aBTOBIIKH 2 MM, 200 3 METAJIEBOTO JIMCTA 3aBTOBIIKHA HE MEHIIIE HI)K 5 MM
1 CTIHKOIO, IIOBEPHEHOIO B O1K CBEPVIOBUHU. Ha cminyi neped wmypsaiom
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8000CMIiliKOI0 apbor NosuHHI OymMU HAHeCeHi. CMPIIKA, WO B6KA3)E
Hanpsm 00epmanHs WMypeala Ha 3aKpumms, yugpa — KibKicms
0bepmig wimypeaia 00 NOBHO20 POIKPUMMI, MIMKA, CYMIWEHHs SKOI 3
MIMKOI0 HA 84y WMYPBALa 8i10N08I0A€E NOGHOMY 3AKPUMMIO 3ACY8KU.

[Ticns peMOHTY KOJIOHHOI F'OJIOBKH MTPOBOJAUTHCS ONIPECYBaHHS:

— MIDKIAKEPHOT'O MPOCTOPY 3aKadyBaHHSM MacTujia THIY ApMaToJI-
238Ha THCK, 1110 BU3HAYEHUH Y TIJIaH1 poOIT;

— [MaKEpHOTO  VIIIJBHEHHS CIUIBHO 3 BEPXHBOK  YaCTHHOIO
eKCIUTyaTalllifHOI KOJIOHH 3a JOIIOMOT0I0 YCTEBOTO Takepa Ha THUCK, IO HE
nepesuirye 80 % Big THUCKY MONEPEIHHOTO OMPECYBaHHS, ajle HE HUKIUN
1,1 makcumaabHOTO THCKY Ha YCTi, IO TepeadadaeTbcs Mig dYac
eKCIuTyaTalli CBepJIOBUHH;

— MDKKOJIOHHOTO MPOCTOPY Ha THCK, IO BU3HAYEHHUM Y TIJIaHI POOIT.
Pesynbratu onpecyBanb 0QOpMITIOIOTHCS aKTaMH.

Bumoaeu ¢oonmannoi b6eznexu nio wac nikeioayii asapiuHux nponyckie
eazy

11io uac nponyckie 2a3zy uepes calbHUKO8e YWINbHEHH WHUHOES
3acysxu oHmanHoi apmamypu HeoOXiOHO JIOCKOHAJI0O BUBUUTH OYJIOBY
3aCYBKHU. SIKIIO KOHCTPYKIIiSI 3aCyBKHM JIO3BOJIE€ 3aMiHy CaJbHHUKOBOTO
VIIIJIbHEHHS IIMWHAEIS TMPOBOJUTH 3a HASBHOCTI THUCKY B KOPITyCl
3acyBKHM (Ha INMHWHAENI € BUCTYITHA TMOBEPXHS, AKa IiJ 4ac KOHTAKTy 3
BHYTPIIIHIM 3aIJICYUKOM KPHUILIKU MEPEKPUBAE JTOCTYI ra3y B CaJIbHUKOBE
VIIUJIBHEHHS ), TO MOPSAA0K BUKOHAHHS OIepaliiTaKuii:

— 3aKpUTHU 3aCyBKYy MOBHICTIO JI0 KOHTAKTy MIMOEpa 3 KOPIYyCOM 1
MOKHU IITYypBaJ HE MEpEeCTaHe KPYTUTHUCH;

— BUKPYTUTHU CTOMOPHI TBUHTHU 3 KPUIIKH M1 AMIAITHUKIB;

— BIIKPYTHTH KPHIIKY IiIITUITHUKIB Ha 4 00epTH (HE OijbIe);

— MPOJOBXKUTU KPYTUTH IITYpBaj HAa 3aKPUTTHA, MO0 IIMHHACIb,
pPyXarouuch y 3BOPOTHOMY HAMPSIMKY, YBIMIIIOB Y KOHTAKT 3 BHYTPIIIHIM
3aIICYNKOM KPHIIKKA KOPIYCY 3aCyBKH, TP IIBOMY IITYpBaJl TIEpECTaHE
KPYTUTHUCH,

— MoBepHYTH ITypBad Ha 1/3 00epTy B 3BOPOTHOMY HampsMKy (Ha
BIIKPHTTS);

— PI3KO0 MOBEPHYTH MITYPBaI Y O1K 3aKPUTTS JI0 BIIMOBU OOEpTaHHS,

— BUKPYTHUTHU PO3PSIIHY MPOOKY HA OJIUH O0€pT 1 T. .

1lio uac nponyckie ea3y uepe3 CANbHUKOBE VWIIbHEHHSA [HUIUX
3acy80K HeobXiOHO:

— 130J110BaTH JAe(EKTHY 3aCYBKY;

— CKUHYTH TUCK 13 KOpIyCy Ae(EKTHOI 3aCYBKH;
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— MIOMIHSTH CAIbHUKOBE YITIJILHCHHS.

[limx gac mpomyckiB Ta3y uepe3 (raHIeBe 3'€qHaAHHS IIAHIIAKOW 3
XPECTOBHHOK (POHTAHHOI apMaTypu abo depe3 (QuaHueBe 3'€aHAHHS
MJIaHIIAON 3 KOPIHHOIO 3aCyBKOIO HEOOX1THO:

— BHUKIHMKATH TOXKEXHUM aBTOMOOUIb, SKUH IMOBUHEH OyTH O11s
CBEP/UIOBUHU,

— 3anpocutu nipencraBHuka J[I1 "JIIKBO";

— BU3HAYUTH HAIPSMOK BITPY;

— MIArOTYBaTH MEPBUHHI 3aCO0U MOXKEXKOTACIHHS Ta 1HCTPYMEHT, Y
mpoIeci poOOTH 3 AKMM HE BHUHHKAE 1CKpa, a00 BUKOPHUCTATH CTAJICBUH,
MOBHICTIO TOKPUBIITKM HWOTO MACTHJIOM, IMiJ 4Yac AOKPIUICHHS MIMHJIBOK
(daHLeBUX 3'€AHAHb 3aCTOCOBYBATH MOJOTH 13 OpoH3M abo TpyOuacti
Ba)KEJI1; BUKOPUCTAHHS CTaJ€BUX MOJIOTIB KaTETOPUYHO 3a00POHSIETHCS,

— BU3HAYUTH OCHOBHHMX BHKOHABIIIB POOIT, CTpaxyruy JIAaHKY Ta iH.

11io uac nponyckie cazy uepes inuii pranyesi 3' €OHauHs mpeoa.

— ne(eKTHY IUITHKY 130JIF0BaTH, IEPEKPHUBIIN 3aCYBKHU;

— 3HSATU THCK 3 AC()EKTHOI IUISHKH,

— JOKpIinUTH (HJIaHIIEB] 3'€THAHHS;

— SAKIIO TICIS [MOTO HE OyJe MOCITHYTO TepMETUIHOCTI, HEOOX1THO
BU3HAYUTH J1€(EKTHI €JIEMEHTH YCTEBOTO OOJIaJHAHHS Ta TIOMIHSTH iX.

Jlii’ nepconany nio uac nponyckie 2aszy uepes ¢hraunyese 3'€OHAHHSA
NIAHWAUOU 3 XPecmOosUHo GOHMAaHHOI apmamypu abo uepe3 ¢hranyese
3'€OHaHHA NIaHWANOU 3 KOPIHHOWO 3ACY8KOK MAKI.

— BUKJIMKATHU MOXKEKHY KoMaH1y Ta ocoboBuii cknan I "JITKBO";

— OpraHi3yBaTH 3pOIICHHS YCTS CBEP/IJIOBUHU;

— MIATOTYyBaTH HEOOX1THUN IHCTPYMEHT;

— BU3HAYUTH OCHOBHUX BUKOHABIIIB pOOIT Ta CTPaXyruy JaHKY;

— BU3HAYMTH NUISAXH MIAXO0Y 10 YCTS CBEPUIOBHHU (32 BITPOM);

— 3HHU3UTH THUCK Ha YCTI CBEPJJIOBHHH, IMYCTUBIIM ii poOOTy Ha
dakenpHMi "ambap”;

— 03aKpInUTH (JIAHIIEBI 3'€ THAHHS.

Y Tomy pa3i, KOJM HEMOXJIWBO YCYHYTH TIPOIYCKH Ta3y
J03aKPIIJICHHSIM (PIaHIeBUX 3'€/IHaAHb, TO X CI1JI JIKBIYBaTH 3a OKPEMUM
mIaHoM poOiT, skuii moromkyerbcs 3 JII "BoeHnizoBana aBapiiiHO-
paryBaabHa  (rasopsryBainbHa) ciayxOa  "JIIKBO"  nHadrorasosoi
MPOMUCIIOBOCTI" 1 3aTBepKyeThest YMI, JIAT.

ko CBepUIOBUHY HE BJAETHCS 3arjiylIUTH MPOMHUBAIBHOIO
PIIMHOI0, HEOOX1AHO OpPraHi3yBaTH JOJATKOBE 3POIICHHS YCTS MOJa4ero
BOJIY NUICH(DOBUMH JIIHISIMHU.
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Cnim  3poOUTH  OTOpPOJDKEHHS  HeOe3meyHOoi 30HM  HABKOJIO
CBep/UIOBMHU. Ha muisixax MOXIMBOrO MIAT3AY UM MAXOAY 110
CBEPJUIOBUHU BUCTABUTH TTOCTH.

11io uac nponyckie eazy uepe3 iHwi @ranyesi 3'c€OHanHs pobomu
NpoBOOUMU 3a OKPEMUM NIIAHOM, d CaMe’

— BHUKIHMKAaTH TOXEXKHY KOoMaHay Ta ocoboBuii ckmag JIII
"BoenizoBana aBapiliHO-psATYBalibHA (ra3opsATyBayibHA) ciyxkoa "JIIKBO"
Ha(TOra30BOi MPOMHCIOBOCTI";

— OpraHi3yBaTH 3pOIICHHS YCTS CBEP/IJIOBUHU;

— MIArOTYyBaTH HEOOX1THUN IHCTPYMEHT;

— BU3HAUYUTH OCHOBHMX BHKOHABIIIB POOIT Ta CTpaxymuy JaHKY;

— PO3pOOWTH IMUISIXH ITiIXOTY JI0 YCTS CBEPIOBHHM (32 BITPOM);

— 130.10BaTH AC(HEKTHY IUIAHKY , IEPEKPUBIIN 3aCYyBKHU;

— 3HSATU THCK 3 AC()EKTHOI IUISHKH,

— J03aKpinuTH (JIaHIEB] 3'€JHaHHS;

— AKIIO TMICAs IbOro He OyJe IOCATHYTO TE€PMETHYHOCTI, TO
HEOOX1THO BHM3HAUUTH JACHEKTHI €JIEMEHTH YCTEBOTO OOJagHAHHS Ta
3aMIHHUTH iX.

5.7.0xopoHa T10BKiJLIsk

OCHOBHI BUMOTH  OXOPOHHM  JIOBKUIII Ta  paliOHAJIbHOTO
BUKOPHUCTAHHS PECYPCIB MM Yac MiA3eMHOTO 30epiranHs ra3y Taki:

— NOTpUMaHHA HOPM 1 TpaBWI 3 OXOPOHH, PaIllOHAIBHOTO
BUKOPUCTAHHS Ta BIATBOPEHHS NPUPOJHUX PECYpCiB, a TaKOX
BCTAHOBJICHUX JIIMITIB CKH/IIB Ta PO3MIIICHHS BiIXO/IB;

— po3poOKa 1 BIPOBAIKEHHS IMOTOYHUX Ta MEPCIEKTUBHUX
MIPUPOJOOXOPOHHUX 3aXOMIB, y TOMY YHCII 3aXO0J[iB IOJ0 3amoOiraHHs
HEOE3MEeYHNX CHUTYyaIllii TEXHOTEHHOTO Ta IPHUPOJHOTO ITOXOKCHHS, a
TAaKO0 JIKB1JAIl] TXHIX [MKIJJIMBUX €KOJOTTYHUX HACIIAKIB,

— 3a0e3IeUeHHs TTOBHOTO Ta KOMIIJIEKCHOT'O T'€0JIOTTYHOTO BUBUCHHS
HaJIp,

— NOTpUMaHHS BCTAaHOBIICHOTO IOPSAAKY HaJAaHHA HaaAp §
KOPUCTYBAHHSI Ta HEJAOMYIICHHS CaMOBUIBHOTO KOPHUCTYBAHHS HaApamu
BI/ITIOB1THO 70 3aKOHOJIaBCTBA Y KpaiHU PO HaJpa,

— monepeaKeHHsI HEOOIPYHTOBAHO1 Ta CAMOBLIBHOI 3a0Y/I0BU IO,
Ha SKUX PO3TaIllOBaHI CBEPJIOBHHHU, 00'€KTH MMPOMHUCIOBOTO OOJIaIHAHHS,
KOMYHIKaIlli, CHopyAu Ta IiHIIE, 10 BXOASATh Yy CaHITAPHO-3aXUCHY
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oxopoHHy 3o0Hy IICII', Ta [OTpMMaHHA BCTAaHOBIIEHOTO MOPSAKY
BUKOPUCTAHHS I[UX TUION] 3 1HILIOI0 METOIO;

— 3a0e3MeUeHHs] JOTPUMAHHS BIJIMOBIJHOTO CAHITAPHOIO CTaHy Ha
TEPUTOPIii, ¢ PO3TAlIOBAaHUM OO'€KT, 1 MOMEPEIKEHHS BHHECEHHS 4Yepe3
JOIIOB] KaHamI3aIliiHI MeEpeki CMITTS, MPOAYKTIB €po3ii TIPYHTIB,
CUPOBUHM Ta BIJIXO/[IB BUPOOHUIITBA,;

— MPOBEJICHHS B CKJaJl MJIAaHOBO-MONEPEIHKYBAIbHUX PEMOHTIB Ta
MJIAHOBUX 00CTEXKEHbD, €KOJIOT'0-TEXHOJOTTIHUX BUMPOOYBaHb
TEIUIOMEXAHIYHOTO OO0JIaIHAHHS 3 BU3HAYEHHSIM KIJIbKICHOTO Ta SIKICHOTO
CKJIaJly BUKHJIIB JIO Ta MICJII PEMOHTY;

— NpUBEICHHS y CTaH, SKUH TapaHTye OE3IMeKy JIoJe, MaifHa,
HABKOJIMIIIHBOTO MPUPOJHOIO CEPEJOBUINA 1 CBEPHJIOBUH IUISAXOM
MPOBEJICHHS 130JIALIMHO-TIKBIAAIIMHUX POOIT BIAMOBIAHO A0 JIIOYMX
TEXHIYHHUX MPABUJ, IHCTPYKIIIH Ta MOJIOKEHb;

— 3ano0iraHds MEepeTiKaHHIO Tra3y 3 MOKJIaJay B MOPUCTI MJIACTH, IIO
3QJISITal0Th BUIIE, PO3TIKAHHIO Ta3y B CEPE/IMHI IUIacTa 3a MEXI1 T1PHUYOTO
BIJIBOJY 1 BUITYCKaHHIO Ta3y B aTMocdepy 3 oOsagHaHHSA 1 KOMYHIKaIliH,
3a0pyAHEHHIO TPHUIIOBEPXHEBUX TOPHU3OHTIB Ta TEPUTOPIl TIIMHUCTUM
pPO3YMHOM, PIIKUM MaJMBOM, MAacTWUJIaMH, KHUCJIOTaMU Ta I1HIIUMU
IIKIIJTMBUMH PEUOBUHAMU,

— ra3oHacH4Y€Hl Ta BOJIOHOCHI IUIACTH, PO3KPUTI CBEPJJIOBHHAMH,
HAJIIMHO 130JII0IOTHCS OJMH BiJ OJHOTO BHUCOKOSKICHUM II€MEHTYBaHHSIM
00caIHUX KOJIOH a00 1HIIUMHU 3aC00aMU;

— eKCIUTyaTallis MiA3€MHUX CXOBHUII[ Ta3zy MPOBOAUTHCS Y PEKUMI,
SAKAW BUKJIIOYAE PO3KPUTTSA TPIMMH Y TUIACTI-TIOKPHUIII, PyHHYBaHHS
CKEJIETY TMOPiJ IUIacTa-KOJIEKTOpa 1 IEeMEHTHOTO KaMEHIO y 3aKOJIOHHOMY
KUIBIIEBOMY MPOCTOPI CBEPJIOBUH;

— oprasizailisi TOBEPHEHHS MOMYTHUX IJIACTOBUX BOJ[, OTPUMAHMX
i yac Bigoupanss rasy 3 IICIIT, 1 TUX K1 HE MUISTal0Th OYMIIECHHIO
ICHYIOUMMH METOJIaMH, Y TIMOOKI MiA3€MH1 BOJJOHOCHI TOPU30HTH, 110 HE
MICTSTh MPICHUX BOJ, JOMYCKAEThCA Yy TMOPSAIAKY, BCTAHOBICHOMY
MPUPOJOOXOPOHHUM 3aKOHOJIABCTBOM Y KpaiHHU.

ITlin vac excrmuryartamii IICIII' 3a 3MiHHMX TepMOOApUYHHUX YMOB
OXOpPOHA HaJAp 1 HABKOJMIIHBOTO CEPEIOBMINA CHpsSMOBaHa Ha
3ano0iraHHs MOPYyIIEHb T€PMETUYHOCTI IUIACTa-TIOKPIBIL Ta CBEPIJIOBUH,
MPOTIKAHHA Ta3y Kpi3b IUIACT-TIOKPIBIIO Y BHUIIE3AJISTal0ul MOPUCTI
IIJIACTH, PO3TIKAHHS ra3y M0 IIacTy-KOJeKTopy 3a Mexi nmpoekTHoro ['BK
(ripHMYOTO BiJBOJY) Ta BUIYCKaHHS ra3dy B atrMocdepy 3 oOjaaHaHHS i
KOMYHIKaIIiH.
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KepiBHHK ra30CXOBHWINIAa TOBHHEH BXHBAaTH 3aXOId MO0
MaKCHMaJbHOTO 3MEHIICHHS BHUITYCKIB Ta3zy 13 3a0pyIHIOIOUYHMU
pPEYOBMHAMHU Y HABKOJIMIITHE CEPEOBUIIIE.

3aBaaHHs AJIA CAMOKOHTPOJIIO

1. HaBecTu nepenik JOKYMEHTAlIl1, 1110 HEOOX1THO O(DOPMUTH J1JIsI

excruryararti [ICIIT .

2. Okpeciutu etanu cTBOpeHHs Ta exkcruryartamii [ICTIT.

3. Oxapakrepu3yBaTu 3ajadi eTary JI0CJ1THO-TIPOMHUCIIOBO1
excrutyararti [ICIIT .

4. Haectm mmtanHs ekcrutyartamii IICIID, ski Bu3HaA4arOThCS
TEXHIYHUM Ta TEXHOJOTTYHUM MPOEKTAMH.

5. HaBectu TexHOJOTIYHI apaMeTpH, 0 MOCTIHHO KOHTPOIIOKTHCS
y TIpOIIeCl 3aKauyBaHHS Ta BIIOUpPaHHS Ta3y.

6. Oxpecnutu 3arajabHi BUMOru o6e3neku npu exkcruryataiii [ICII .

7. OKpeciuTH OCHOBHI BHMOTU (OHTaHHOI O€3MeKH B Mpoleci
excrutyararri [ICIIT .

8. OxapakTepu3yBaTH OCHOBHI BHMOIM OXOPOHH JOBKULIA Ta
palliOHAJIbHOTO BUKOPUCTAHHS PECYpCIB i Yac MiJA3€MHOT0 30epiraHHs
rasy.
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[HICJIAMOBA

VY HaByaapbHOMY IMOCIOHHMKY MPOBEJCHO aHajl3 Cy4aCcHOro CTaHy
HaTOra3zoBoi Tamdy3l KpaiHW 3 TOYKH 30py €(EKTUBHOCTI 3aco0iB
30epiradHs HaQTH, HAQTOPOAYKTIB 1 rasy.

Posrnstnyto  OynoBy, TiepeBar Ta  HEJOJIKM  pe3epByapiB
PI3HOMAHITHOT KOHCTPYKIIii, 0COOJIMBOCTI iXHBOTO 3aCTOCYBaHHS B PI3HUX
KJIIMAaTUYHUX YMOBaX.

Marepian nocioHuka GopMye Taki KOMIETEHTHOCTI:

— TIOSICHIOBAaTH  3arajbHy  CTPYKTYpy,  B3a€MO3B SI30K 1
byHKITIOHATIbHE TIPU3HAYEHHS OKPEMUX €JIEMEHTIB CHUCTEMH 3a0e3MeueHHS
VYkpaiHau ByTJIeBOJIHEBUMHU €HEPTOHOCISIMU;

— BUKOPHUCTOBYBAaTH 0a30Bi1 TOHATTS, OCHOBHI 3aKOHHM (i3WKH Ta
XiMii I MPOTHO3YBaHHS Ta aHai3zy (I3UKO-XIMIYHUX BJIACTUBOCTEH
Ha(TH, KOHJEHCATy 1 HPUPOAHOrO ra3zy B Ipolecax iX BHUI0O0yBaHHS,
OypiHHS CBEpPIJIOBHH, TPAHCIIOPTYBaHHS Ta 30€piraHHs;

— CTBOPIOBaTH €JIEMEHTHU TEXHOJOTTYHUX CXE€M Ta TEeXHIYHUX
MPUCTPOIB CUCTEM BUJ00YBaHHs, TPAHCIIOPTYBaHHS Ta 30epiraHHs HapTH
1 Tasy;

— aHami3yBaTH PEXUMU eKCIUTyaTalli CKJIaJ0BHX €JEMEHTIB
Ha(TOra3oBOro 00’ €kTa, MPOBOJIUTH ONTUMAILHUN BUOIP TEXHOIOTTYHOTO
o0JiaIHaHHS, BUKOHYBATH ONTHUMI3AIII0 PEKUMY EKCILTyaTallii 3a IEBHUM
KPHUTEPIEM.

— ONTHUMI3YBaTU PEXKUMU €KCIUTyaTallli 00 €KTIB 30epiraHHs Ta
muctpuOyiii  HadTH, HAPTOMPOAYKTIB 1 Ta3zy 3a TIEBHUM
KPHUTEPIEM.

3aBaHHA JJI1 CAMOKOHTPOJIIO, 1110 HABEJICHI ICs KOKHOTO PO3/ILY,
J03BOJISIIOTh YMTa4aM PO3IIMPHUTH CBOI 3HAHHA Yy IiH cdepl 3aBagKU
CaMOCTIMHIA poOOTI 3 JITEpaTypHUMHU JDKEpENIaMH, TMEpPeNiK SKUX
PO3MIILIEHO Y KIHII MOCIOHHUKA.

JlaHuif MOCIOHUK € JIOTIYHHUM MPOJIOBXKEHHSM HaBUYAJILHOTO pecypcy,
3alI04aTKOBAHOTO HABUAJIbHUM TOCIOHMKOM «TpancnopTyBaHHs HadTH,
HaQTOMPOYKTIB 1 razy».
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