I'.I. BJIA'OJJAPHA,

1.O. TYLIAJ

BOJOINIOCTAYAHHA TA BOAOBIABEJIEHHSA

Xapxkie — XHAMI™ — 2009



MIHICTEPCTBO OCBITHU I HAYKHU YKPAIHA

XAPKIBCBKA HAIIIOHAJIBHA AKAJTEMISA MICBKOT' O
I'OCIIOJAPCTBA

I''I. BJIAT'OJAPHA, 1.O. 'YIHAJI

BOJOIIOCTAYAHHSA TA BOAOBIABEJIEHHSA

KoHcnekT Jekii

(mns crynentiB 3-4 xypciB ycix ¢popm HaBuanHs HanpsmiB 0921, 6.060101
«byniBHUIITBO», crieniambHOCTE ¥ 6.092100 Mpomuciose i uBiIbHE OYXiBHUIITBO,
«TexHiuHe 00CIyrOBYBaHHs, PEMOHT Ta PEKO HCTPYKLs Oy/iBenb»,
«OxopoHa npary y 6 yaiBHAITBI», “MickKe OyAiBHUIITBO Ta rOCTIONapPCTBO»

Ta CIyXayiB APYroi BHUIOT OCBITH)

Xapkis — XHAMI" — 2009



KoHcniekT ekl 3 HaBYaIbHOT AUCLMILTIHU. «BojgonocTadaHHs Ta BOJOBII-
BeleHHs» (muist cTyneHTiB 3-4 KypeiB yeix ¢hopm HaBuanHs Hanpsmie 0921, 6.060101
«byniBHULITBO», cniemiaibHOCTEeH 6.092100 KpomucioBe 1 muBLIbHE OYIIBHHUIIT-
BO», «[exHiyHe O0OCIyroByBaHHS, PEMOHT Ta PEKOHCTPYKUIA OyIiBeb»,
«OxopoHna mpatil y Oy1iBHUITBD>, «MichbKe OYIIBHUIITBO Ta TOCTIOJIapCTBO» Ta CIIy-
XadiB Jpyroi BUIOi ocBith). ABT.: bnarogapna I'.1., I'ynan [.O. — Xapkis: XHAMTI,
2009. - 11@.

Astopu: I'.I. brnaronapna,
[.O. I'yuan

Peyenzenmu: C.C: [wxin., 0-p mexu. Hayk, npoghecop,

B.O. Tkauos, kano. mexu. Hayx, 0oyexnm

PexomennoBano kadenpoto ,, Bomonocrtauanus, BOJOBIIBEAECHHS Ta OUUIIICHHS

Bo", mpoTokoi Nel Bin 29.08.200%.



3MICT

3M.1.1. 3oBHimmi Mepe:xi # CHOpyiM CHCTeM BOAONOCTAYaHHA |
1109 (0] 33 01 010 (<) £ 0 ¢ 6 (R

Tema 1. CucTeEMH 1 CXEMHU BOTOTIOCTATAHHS . .. v vvvvsvnneeeeesnnneerrrsnnessnens
1.1.Cucmemu ti cxemu B00ONOCTIIAUAHHS. .. ... v e aee e aee e aeneenann
1.2. Ilumome 6000CcnodiCUBAHHSL, BUSHAYEHHS PO3PAXYHKOBUX SUMPAN 800U Md

HEeOOXIOHUX HANOPIB V) HACETICHOMY NYHKIMI ...\ veiue e viaaeeeanaeanennn
KOHMPONBOHE 3ABOAHHIA . ......... ...t it e e

Tema 2. [Ixepena BogonocTadanHs 1 Bogo3abopu. Ciopyau, METOIH 1 CTIOCOOH TI0-
JIMIIEHHS TKOCTI BOII ... vttt vt anseesane eannas snessannessseenneeesnnens
2.1. BUMOCU 00 SKOCHIT BOOU .....v vt iesaeiesaeetee vt e eaeeeaens
2.2. Ibicepena 6000nocmadanHs ma ix XapakmepUCmuKd ... ..............
2.3.30HU CAHIMAPHOT OXOPOHU ... ... v e et e e e
2.4. Booo3abipHi cnopyou 0.1 nputiomy 800U 3 NOBEPXHEBUX | NIO3EMHUX OdCe-

2.5.Cnopyou, memoou i cnocobu nio2omoexu 600U 0Jis NUNMHUX | MeXHON0IYHUX
nomped. (OCHOBHI MEXHONI02IUHI npoyecu ma CcxeMu NONNUEHHS SKOCMI 60-

2.6.CneyianpHi MEMOOU NIO2OMOBKU BOOU ... ....veeeeeanaasananneenennn
KOHMPONBOHI 3AB0AHHIA . ......... ..ot i e e e

Tema 3. Criopyau il MEPEKi1 BOAOTIOCTATAHHS « .« +vv v vn vrananensnennesannnennnn
3.1.Tunu Hacocie ma ix OCHOBHI XAPAKMEDUCTIUKU . ... v ceeneennannn
3.2.B000np0BiOHI HACOCHT CIUAHYTL. .. o\ i veeie s it i e ieiaee e een
3.3.Pecyntoroui th 3aNACHT CHOPYOU ... ...uv e aaiesaeaeee e eneeeens
3.4. 306HitHi BOOONPOGIOHT MEPENHCT ... ..o v i e e aeieae e ieeaenn
3.5.Cnopyou Ha 6000npOGIOHIll MEPENCT MA BOOOBOOAX ..................
3.6.Bunpobysanns i 30aua mpyoonpoeooie 8 eKCIYAMAYito. .. ..........

3.7. OcHosHi 3a80anHA eKchnayamayii  Mmepexc ma cnopyo 6000NnO0CMAYAH-

Tema 4. CUCTEMH 1 CXEMH BOJOBIABEIEHHM ... .uv v veeereeennnresnneannnneans
A.1.BUOU CIIUHUX BOO ... e eiee e e e et aee et eatateaaeee e eneenenes
4.2. Ocnoeni enemenmu xananizayii Hacenenoeo nywkmy. Cucmemu i cxemu Ka-
T T2 1 1
4.3. Tpybu, xonekmopu i Kon00sA3i HA KAHATI3AYIUHIL MePedNCi... ... ......

4.4. TpacysanHs KAHANIZAYTUHOT MEPDEHCT ... vue e aieiaieeiaaieenan
KOHMPOMBHI 3ABOAHHA . .............. oottt i e i e

(o20e))

10

15
15
17
19

20

24
27
29

30
30
33
34
37
39
42

43
44

45
45

a7
50
52
Y



TeMa 5. OUUIIEHHS CTITHIX BOIL. .+« et vuunnn eesannnae seeannees aaneeeeesnnneeeress
5.1.Cxnao cmiunux 600 i yMo8U CKUOAHHA iX ) 800OHI 00’ EKMU... ........
5.2.Memoou 1 cxemu OUUWEHHS CIIYHUX 8OO .. ... euueeeeraneeeneneennn.

KOHMPONIBOHE 3AB0AHHIA .. ........ ... iee it i i e e e

3M.1.2. BogonocTayaHH4 i KaHAIBaLiss OyIMHKIB Ta OKPeMHX CIIOPYA....
Tema 6. Cuctemu i1 CXeMH BHYTPIIIHIX BOJOTIPOBOIIB ... ..vvevenevnenennen
6.1.Cucmemu 1i cxemu 8HYMPIUHIX BOOONPOBOOIB. .. ... .. e aeannnn.
6.2. Mamepiam ma ob61a0HauHsA 6HYMPIUHIX 6000Np0600ie. Apmamypa. ..
6.3. BusHaueHHs pO3PAXYHKOBUX 6UmMpam 600U i HANOPI8 Y 6HYMPIUHIX CUCHeMax
BOOONOCHIAUAHHSL . ..« v et e eeteae e e et e e e ae et a e e eeneneas
6.4.0cHosHi enemenmu HYMPIUHIX BOOONPOBOOIB. .. ... ...vueereannnnn.
6.5. Heobxioni nanopu 6 cucmemax 6HympiuiHb020 8000NOCMAYAHHSL | YCIMAHOBKU
OJIS1 NIOBUUYCHHSEL TMUCKY -+« + v« eeee et eae et e eae eaeeae e ee e e aaenens
6.6.IIpomunooicexncHe BOOONOCIAUAHHSL . ... ... vuvuei i aienee e anneannn
6.7.0cobausocmi 61awmysanHs cucmem 2apsaio20 6000NOCMAYAHHS. . ..
6.8. Ocobnusocmi 6ooonocmavarnus Oyoisenb ma cnopyo cneyiaibHo20 Npu3Ha-

KOHMPOMBHI 3ABOAHHA . .............c oot iie it it i e e
Tema 7. Cuctemu il eleMEeHTH BHYTPIIIHBOT KAHATIBAIMT ... vv'vve e veeen e
7.1.Cucmemu 1l OCHOBHI eleMenmu GHYMPIUHbOI KAHALI3AYIL. . . ... ......
1.2.Tpyou ma ACOHHI YACHIUHIL . .. ... e eieiee et e e e eeees
7.3./180p 08I 1l KBAPMATOHL MEDEHCT ... ..v e veeae e i aee e e
7.4. Ocobnusocmi enawmysarnts Kauauizayii OyOuHKie ma cnopyo cneyiaibHoco
FUDUBHAYUCHHSL .+« ve e aaaae e et aeees et et eaas et e aea eae e e n e e ans
1.5.BO0OCHOKU OYOUHKIB. ...\ e veeiee i st et e e e e e
7.6. Cuimmesuoanenus i 8UOAIEHHs NUTLY 8 HCUMIO0BUX A 2POMAOCLKUX OYOUH-
2
KOHMPONOHI 3A60AHHA . .......... ..ottt i e e e
PEKOMEHJIOBAHA JIITEPATYPA. ...,

58
58
59
68

69
69
69
71

76
78

79
80
82

84
92

93
93
99
100

101
104

105
108

109



BCTVYII

[e#t kOHCTIEKT JEKII HalMCaHWK 3TrTHO 3 TIPOrpaMoro aucuuruiiag " Bomomno-

CTa4aHHS Ta BOAOBIABEICHHS 1 HaBYAIbHUM IUTAHOM I CTYJEHTIB 3-4 KypCIB yCiX
dopm HapuyanHs Hampsmie 0921, 6.060101 — BymiBHUIITBO», CIEIIATLHOCTEH
6.092100 — KpommcioBe 1 MUBLIbHE OYMIBHULTBO», «[eXHIYHE 0OCIYyroByBaHHS,
PEMOHT Ta PEKOHCTPYKINS OymiBens», «OXopoHa mpami B OymaiBHUITBLY, «Michke
OYIIBHUIITBO Ta TOCIIOIAPCTBO» Ta CAyXadiB APYToi BUIIOI OCBITH.

VY KOHCHEKTI HaBEJEHO XapaKTePUCTUKY CHCTEM BOJIOTIOCTAYaHHSI Ta BOJOBIMI-
BEJICHHS K KOMILICKCY IH)KEHEPHHUX CITOPY, MPUIUICHO YBary 30BHIIIHIA MEPEkKi Ta
CIIOPY/JIaM CHCTEM BOJOTIOCTAYaHHS 1 BOJIOBIIBEACHHS, a TAaKOX BOJIOINOCTa4aHHIO 1
KaHaJI3aIii OyIMHKIB Ta OKPEMHX CTIOPY/I.

Po3rnisiHyTo cucTeMu i CXeMHU BOJOINOCTAYaHHS 1 BOJOBUIBEACHHS, METOAU U
CIIOPY/Y TOJIIIIEHHS SIKOCTI, T0J1a4i i po3NOAUTy MUTHOI BOAM, METOAM U CIIOPYIU
JUISI TPAHCTIOPTYBAHHS Ta OYMUIICHHS CTIYHHMX BOJ 1 OCajiB, OCHOBH MPOEKTYBaHHS,
OyAIBHUITBA 1 €KCIUTyaTallii BHYTPIMIHIX 1 30BHIMIHIX CHCTEM BOJOTOCTA4aHHS Ta
BOJIOBIIBENICHHSA. ONKMCAaHO NMPUHIUIN POOOTH 1HXKEHEPHUX CUCTEM OYJAMHKIB, KOHC-
TPYKLii 00JIaIHAHHA 1 MEPEXK, HABEJAEHO LUIAXU MIIBUILEHHS €(PEKTUBHOCTI pOOOTH
CHUCTEM BOJIOTIOCTAYaHHs Ta BOJOBIIBEICHHS 32 PaxXyHOK 3aCTOCYBaHHS IMPOTPECHB-

HUX PILEHb 1 Cy4acHOTO 00JIaIHAHHS.



3M.1.1. 3OBHILIHI MEPEKI i CTIOPYJIM CUCTEM
BOJOIOCTAYAHHS I BOAOBIIBEJEHHS

TEMA 1. CHCTEMH H CXEMH BOJOITOCTAYAHHA

MetoanaHi pekoMennartii. HeoOXimHO Mary 9iTKe YSBJICHHS MPO CXEMH BOJIOTIO-

CTa4aHHs HACEJICHOTO IMYHKTY a0 IMIINPHUEMCTBA, IPU3HAYCHHS 1 MICIIE OKPEMHUX CTIOP Y.
CucteMy BOIOTIOCTaYaHHS BIIAIITOBYIOTh 3@ TIEBHIMU CXEMaMH, ITI0 CYTTEBO BILTMBAE HA
BHOIp cropya. [Ipu BHOOP1 cXeMu BOMOTIOCTa4aHHS CJIT 3BEPTATH YBary Ha TEXHIKO-
CKOHOMIYHI TIOKa3HUKH 1 COIlIajIbHO-CKOJIOT T HI HACIIIKA MPUHUHATHX PIllIcHb, HA BU3HA-

YEHHS PO3PaXyYHKOBHUX BUTPAT BOIW M HEOOXITHUX HAIMOPIB Y MEPEXK] BOIOTIOCTaY aHHS.

1.1.Cucmemu it cxemu 600onocmauanus

CucTemMor0 BOJOIMOCTAYaHHSI HA3UBAIOTh KOMIUIEKC IHKEHEPHUX CIOpYJ, Ma-
IIMH 1 anaparis, 10 NPU3HAYEHI JIJI1 JOOYBaHHS BOAM 3 MPUPOJHUX JIXKEPE, MOJTIM-
HIEHHS i1 SIKOCTI, 30epiraHHsi, TPAaHCTIOPTYBAaHHA 1 MOJIayl BOJOCTOXkuBayaM. BoHa
CKJIQIA€THCS 3 BOJONPUNMAIBHUX, BOJAOMIHOMHIX, OYUCHHUX, BOJIOHAMIPHUX 1 pery-
JIOIOUMX CTIOPY/I, MaricTpaJibHUX BOJOBOJIIB 1 PO3MOUIBHUX MEPEXK, 3aCO0IB aBTO-
MaTu3ailii. 3aJIe’KHO Bil MICIIEBUX YMOB JIESK1 13 CIIOPY/l MOKYTh HE BUKOPUCTOBYBA-
TUCh YU OyTH 00 €JHaHI O/HA 3 OJHOIO.

CucteMHu BOJIONIOCTauaHHs MOJUISIOTH 32 TAKUMHU O3HAKaMHU: 32 (DyHKITIOHATbHUM
npr3HaYeHHSIM (rOCIoAapChKO-TIMTHI, BUPOOHMYI i TIPOTHIIOKEXKHI); cheporo 00cayro-
ByBaHHs (00’ €THAHI i pO3IUTHHI); 32 BUIIOM 00 €KTIB (MIChKi, CEJHUIIIHI, POMHUCIIOBI); 3a
TEPUTOPIUTLHAM OXOIUICHHSAM BOJOCIOKMBA4YiB (MICIICBI, I[CHTPATi30BaHi, TPYIIOBI);
TPUBATICTIO il (TMMYacOBi ¥ TOCTIliHI); TUIIOM MPUPOIHOTO JXKepena (3 BUKOPHUCTaH-
HSIM ITI3EMHUX a00 MOBEPXHEBUX BOJ); CIIOCOOOM IigiioMy BoaM (IpaBiTalliiini ii 3 Me-
XaHIYHOIO TOJa4 €0 BOJIN); XapaKTePOM BUKOPHUCTAHHS BOAM (MPSAMOTOYHI, 3BOPOTHI H 3
TIOBTOPHHMM BUKOPUCTAHHSIM BOJH); HAMIMHICTIO 3a0€3TIeUEeHHS TI0/1a41 BOIH.

['ocnomapchko-MUTHI CUCTEMHU BOJOMOCTA4YaHHS TMOJAIOTh BOAY ISl THTTH,
MPUTOTYBAHHS 1K1 1 IPOBEACHHS CaHITapHO-TIMEHIYHUX npoueayp. Bona B il cuc-
TEMI ITOBUHHA OYTH MUTHOI SKOCTI. BUpoOHMY1 BOIOTIPOBOAN TOJAI0Th BOY Ha TEX-

HOJIOTTYHI Tl BUMOTH 70 SKOCTI BOAW BU3HAYalOTHCSA TEXHOJIOraMu. [IpoTumorke-
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JKHI CUCTEMHU BOJOIIOCTAYaHHS MPU3HA4YEHI JJI MMOJadil BOAMW TPH TaciHHI MOXKEXKI.
Bosa B mpoTHITOKEKHUX BOIOTPOBOAAX MOKE OYTH 1 HE MUTHOI SIKOCTI.

OG0’ eqHaH1 BOIOTPOBOIN 3a10BOJIBHSIIOTH MOTPEOH BCIX BOJOCIIOKHUBAYIB, PO-
3IUTBHI - OKPEMO IMOJal0Th BOAY Ha pi3Hi moTpedu. MiciieBi (JIokanbHi) CUCTEMH 3a-
0e31meuyoTh BOJOK OKPEMHUX BOJIOCIIOKMBAYIB (HAMPHKIAL, TBAPHUHHUIILKA (epma,
IIPOMHUCJIOBE IMAIPHEMCTBO UM OKpeMa rpymna OyIHMHKIB), IICHTpali30BaHI - BCIX
CIIOKMBAYIB JAaHOTO HACEJICHOTO MyHKTY. ['pymnoBi a00 paifoHHI CHCTEMH BOJAOTMPOBO-
JIB TIpU3HAYCHI U1 3a0€3TIEUCHHS BOJO0 KUTbKOX HACEJICHUX MYHKTIB, ()epM UM ITi-
JIIPUEMCTB, BiAJAJICHUX OJTHE BII OJHOTO.

[lenTparnizoBaHi CHCTEMH BOIOTIOCTaYaHHS 32 HAIIHHICTIO 3a0€31Ie4EeHHS BOJIOKO
MOJUIAIOTHCSI Ha TpU Kareropii. CUCTEMH rocro1apChKO-MMTHOTO BOJOMPOBOY Hace-
JICHUX IyHKTIB 3 KUIBKICTIO )KUTENIB JI0 S THC. 40JOBIK Hanexkath J1o 111 kareropii. s
HUX JIOMYyCKAEThCS 3HWKEHHS Toa4dl Boau He Ouibine, Hhk Ha 30%),Ha 15 116 1 MeH-
11e, a TaKOXX TepepBa B MoJaa4i BOAM HA Yac PEMOHTY He OuIbIle, HOK Ha 24 roJuHH.
[pu kinbkocTi kuteniB Bim 5 10 50 THic. Yot mependavaethes 1 kareropis, Ayt sKoi
nepepBa B 1oJ1a4i BOAM MoXke OyTu 10 6 ronuH, a 3HIKEHHS noavi He nepesuirye 10
ni0. HaceneHi myHKTH 3 KUTBKICTIO kuUTeNiB Outbie 50 Trc. 4osoBiK Hanexath 10 |
KaTeropii, 1 SKUX 3HIWKEHHS ToAadi BoaU - He Outhinie 3 110, mepepBa - He OuTbIne
10 xB. Kareropito okpeMux €IeMEeHTIB CHCTEMH BOJOIIOCTAYaHHSI BCTAaHOBIIIOIOTH 3a-
JISKHO BT iX (DYHKIIIOHAIBHOTO 3HAYEHHSI B 3arajibHIA CUCTEMI1 BOAOMOCTaYaHHS!.

B3aemHe po3tanryBaHHS OKpEMHX €JIEMEHTIB 1 CIOPYA Y KOXKHIM KOHKpETHIN
CHUCTEMI BOJIOTIOCTAYaHHS Ha3UBAIOTh CXEMOIO BojoTocTadaHHs. Bubip ckmamy cro-
Py 3aI€KUTh B OCHOBHOMY Bi/l: BUY MMPUPOIHOTO JKEpEia BOJAOIIOCTAYaHHS 1 TKO-
CT1 BOJIU B HhOMY; KaTeropii BOJOCIOXXHUBAYIB, KUIbKOCTI Ta SKOCTI BOJH, 1110 CTIOKH-
BA€THCA; HAIIMHOCTI 101a41 BOAU; pelbeQy MICIIEBOCTI.

CxeMa BOJIOTIOCTa4aHHs 3 BIIKpUTHX JKepen (puc.l.1), sk mpaBuiio, Mae Haii-
OlTbITy OyJiBEJIbHY BapTICTh 1 JOCUTh CKJIQJHA B €KCIUIyaTallii, OCKUTbKH BUMAarae
HAasIBHOCTI BOJIOOYMCHHX Ta IHIIMX CHOPYJ. 3a LIEI0 CXEMOIO BOJIa 3 BIIKPUTOI BO-
JTOUMH HAJIXOIUTh JIO BOA03a0IPHUX CIOPYI, 3 SKUX HACOCAMU CTaHIII MEPIIOTo Mi-

HOMY MOJIA€ThCSl Ha OUKMCHI CIIOPY/IH.



Puc.1.1 —Cxema BojjonocTavyaHHs 3 MOBEPXHEBUX BOJIHUX JIKEPE:
1 - piukoBHit BOm03a0ip; 2 - HacocHa cTaHIis [ mimiiomy; 3 - BOZOOUYMCHA CTAHITI;
4 - pe3epByap 9KCTO1BOAH; S - HacocHa craHid Il mimiiomy; 6 - BOoOBIx;

7 - BojoHanipHa Oamrra; 8 - BOIOMpOBinHA Mepexka; 9 - 00’ €KT BOJAONOCTaYaHHS,
10 - i’ e30MeTpUYHA JTiHIS B MEPEXK1 B TOJMHY MAKCHUMAIbHOTO BOJOCIOKHBAHHS;
11 —te came B TOIMHY MaKCHMAJILHOTO TPAH3UTY BOJIU B Oamry

Ha BomoounCHIM cTaHIIl MOJIMIIY€ETHCS SKICTh BOJIH, TICJI YOTO BOHA MOIAE€THCS
B pe3epByap uuncroi Boau (PUB), 3BinKku HacocaMu CTaHIIii APYroro miaioMy BOJIOBO-
JlaMU MOJIAEThCS Yy BOAOIMPOBIIHY MEpEXKy criokuBadaM. Ha Teputopii HaceneHoro myH-
KTy CIIOPY/DKYIOTh BOJIOHAMIPHY Oaluty, sika, sik 1 PUB, npusHadena At 30epiranss Bo-
1Y, PEryJIroBaHHsA poOOTH HACOCIB Ta MIATPUMAHHS B Mepexi HeoOxigHoro Hamopy. Ha-
KOTIMYEHHS BOJIM B OaITi BiOYBa€eThCsl B TOM Yac, KOJIM HACOCH TI01at0Th BOJIU OUIbIIIE,
HDK 11 BUTpa4aroTh CIIOKKMBA41, BUTPAYAETHCS - KOJIM CTIOYKMBAHHS TIEPEBUIILYE TO1ATYy.

Jlst BOOTIOCTavaHHS YacTIillleé BUKOPHUCTOBYIOTH IMIA3€MHI BOJIH, SKI MalOTh
MOPIBHSIHO 3 TOBEPXHEBUMHU MEHIIMIA BMICT PI3BHUX JOMIIIOK, Y TOMY YHCJI Pajioak-
TUBHHX, a TAKOX MPOCTINNN CKJIal BOAOTPOBITHUX CTIOPY/I. SKIIO AKICTh MIA3EMHUX
BOJI HE 3aJ]0BOJIbHSIE BUMOTH CIIOKHBAYIB, 3aCTOCOBYIOTh CXEMY 3 OUMILEHHIM BOJU
(puc.1.2),a sKiio mig3eMHi BOJH 32 CBOIMH (DI3UKO-XIMIUHUMH 1 CaHITAPHUMHU MOKa-
3HUKaMU 33J0BOJIbHSIOTh BUMOTH IIOAO0 MUTHOI BOJU, TO 3aCTOCOBYIOTH MPOCHAMTI-

1ry cxemy Bogomnocradanss (puc.l.3).



Puc.1.2 -Cxema BoAoIIOCTavYaHHs 3 OYHIIICHHAM ITIA3EMHUX BOI.

1 - BOJOHOCHWMIA MJIacT; 2 - CBEpJIOBMHA; 3 - BOAOOYHMCHA CTAaHIis; 4 - pe3epByap YUCTOT BOAH;
5 - HacocHa cranmis [ migitomy; 6 - BogoBin; 7 - BojoHamnipHa 6ara; 8 - BOJONPOBITHA Mepexa
9 - 00’ ekt Bogonioctauanus; 10 - ' e3oMeTpryHa JIiHIA B MEPEXk1 B T'OJAMHY MaKCHMATBHOTO
BojlocriokuBaHHs; 11 - Te came y BOIOBOI

Puc.1.3 -Cxema BoomocTa4yanss 13

CBEPAJIOBUHHU.
1 - Bog03a0ipHA CBEPIIOBUHA, 2 - 3aTHOH M
€JIEKTPOHACOC; 3 - OTOJIOBOK HaJ| CBEPAJIO-
BUHOIO; 4 - BOJIOBIN; 5 - Bo/IoHaITipHA 0OamTa;
6 - I’ e30MeTpUYHA JIHIS Y BOJIOBOI1 B
TOJMHY MaKCUMAJIBHOTO BOJIOCTIOKMBAHHS,
7 - Te came B Mepexki; 8 - 00’ KT BOJIOTIO-
cTavyaHHs; 9 - BOJIOMPOBIIHA Mepexa

[IpomMucioBI MIINPUEMCTBA BIIPIBHAIOTHCS

PIBHOMAHITHICTIO TEXHOJIOTTYHUX TPOIIECIB, CIIO-
’KUBAIOTh BOJY PI3HOI SIKOCTI i BUMAraroTh p3HUX
HarmopiB y Mepexax okpemux 1exis. Crnernudiui-
CTIO TEXHIYHUX CHCTEM BOJOTIOCTAYaHHSI € MOXK-

JUBICTb 000POTY BOIM JJisi p3BHUX 1OTped. Tomy

CHUCTEMH BOJOTIOCTAYaHHS TIPOMUCIIOBUX TTIIT-
PUEMCTB JOCUTH CKJIQIHI. SIKITO CTIOKUBAETHCS
3HaYHA KUILKICTb BOJU HE IIMTHOI SIKOCTI, TO
JOIUTHHO BJIAIITOBYBATH OKPEMI CUCTEMH TEX-
HIYHOTO BOJIOTIOCTA4YaHHS. MPSIMOTOYHI, 3 I0-
BTOPHUM BHKOPHCTAHHSIM BOJIH, OOOpPOTHI.
Bubip cxemMu TEXHIYHOTO BOJJIOINOCTAYaAHHS
CJI BUPINIyBAaTH 3a TEXHIKO-EKOHOMIYHHMH

PO3paxyHKaMH.



1.2. ITumome 6000cnoicuBann, GUHAYEHHA PO3PAXYHKOBUX GUMPAM
600U i He0OXIOHUX HANOPIE Y HACE/IeHOMY NYHKMI

[Ipu npoekTyBaHH1 CUCTEM BOAOIMOCTauaHHs Tpeda 3HATU KUIbKICTh BOJIH, SKa
Mae OyTH MojlaHa BOJOTIPOBOIOM, BHIAH 1 KUTbKICTh BOJOCIIOKHMBAYIB 3 ypaxyBaHHAM
NEPCIEKTUBHOTO TUIAaHY PO3BUTKY 00’ €KTa, PO3PaxyHKOBI HOPMH CHOKUBAHHS BOJU
KOXKHUM CTIOKMBAYEM 1 PEXKHUM CIIOKUBAHHS BOJH MPOTATOM J00U.

Hopwmoro BomocTokrMBaHHS Ha3WBAIOTh KUTBKICTh BOJIM, II0 BUTPAYAETHCS Ha
MIEBHI MOTPEOU 3a OJMHUITIO Yacy abo Ha OJUHUITIO TPOAYKITii, 110 BUPOOIIETHCS. Y
HACEJICHUX IMyHKTaX HOPMHU TOCHOAAPCHKO-MTUTHOIO BOJOCTIOKUBAHHS BHU3HAYAIOTh

Ha OCHOBI BUBYEHHS (DaKTUYHOTO 00’ €My ¥ peXHMMY BOJIOCIOKMBAHHSA B aHAJIOTTY-

HUX yMoOBax a0o0, SIKIIO 16 HEMOXXJHBO, 3a pekomeHnaiismu [4]. ['ocnogapceko-
MUTHE BOJIOCIIOKUBAHHS MPOTATOM J00H, MICAIIS, POKY B HACEJICHOMY ITyHKT1 HE Oy-
Ba€ PIBHOMIPHHM 1 3aJICKHUTh Bl 0aratbox (pakTopiB (PEKHM MKHUTTS 1 TPYIOBOL JIisi-
JBHOCTI JIFOJIMHH, TIOpa POKY, MICIIEBI YMOBH TOIIO). Y po3paxyHKax IIi KOJUBAHHS
OIIIHIOIOTH KoedirieHTaMu J000BOI 1 MOrOUHHOI HEPIBHOMIPHOCTI.

PozpaxynkoBi 1000Bi BUTpaTH BOAM Ha TOCHOIAapPChKO-TIOOYTOBI MOTpeOU B
HaCeJICHOMY ITyHKTI BU3HAYAIOTh 3a (popMysiamu:

- 1m06oBi (cepenti 3a pik) BuTpaté Boad, M/no0y, Ha TOCIOAAPCHKO-IIHTHI

NOTpeOU HACEJICHHS:

H O [N
= e e 1.1
Q006.m 100( ( )

ne ., - TUTOMI BUTPATH BOIH, JI/100 [Hot. ,
N, - pO3paxyHKOBa YHUCEIbHICTh MEIIKAHIIIB, YO,
- BUTpatu 3a 700y HaHOUTLIOTO (Qy5.may 1 HaliMEHIIOTO (Q,05.min) TOCTIONAP-

CBKO-IIUTHOTO BOJAOCIIOKUBAHHSI .

Qlos.max. = Koos. max Loos.ms (1.2)

ng&min. = Kdo6. min Eng&m’ (1-3)

ne K,,;- xoedimieHTH 1000B0i HEPIBHOMIPHOCTIL: HAMOLTbIN - Kjp5mar—1,3;

HavimeHnmi - K,,; min=0,7.
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[Ipotsrom 100U MOTOAMHHI BUTPATH MAIOTh 3HAYHE KOJIMBAHHSI, SIKE BPAXOBY-
€THCSI KOS(ITIEHTOM ITOTOJIMHHOT HEPIBHOMIPHOCTI:
HAMOLTB M K =a (1.4)

r.max max [Bmax’

HaliMeHIIIM K min = % min [Brmin » (1.5)
e Omar1l, —1,4; 01in=0,4—0,6 - koedilieHTH, 10 BPaXxOBYIOTh CTYMIHb 0Jaroy-
CTPOIO OYJIMHKIB, peXKXUM POOOTH MiANPUEMCTB Ta iHII MicIieBi ymoBH [4];
[3 - KoediIlieHT, 10 BPaXOBYE YHCEIbHICTh MEIIIKAHIIIB Y HACEIICHOMY ITYHKTI.
3anexHo Bif 3HAYCHHS K, 1 a MPUHAMAIOTh TUIIOBHUH Tpadik po3IoaiTy J0O0OBUX
BHUTpAT 3a TOJIMHAMM JIOOH.
[ToroguHaHI BUTPATH BOAY CIIOKUBAYEM, Mofro, JIOPIBHIOIOTH.

a

- , 1.6
10C (1.6)

th

1€ a - po3nojiut 1000BUX BUTPAT Q.5 m - AJIsI KOHKPETHOI roiuHu, %0.

3a rONIMHHUMHU BUTpaTaMH BOJU OyayroTh rpadik BOJOCIOKUBAHHS B Hacele-
HOMY IyHKTL [IpoTarom roguHu B po3paxyHkax rnependadyaeTbcsi pIBHOMIPHE BOJOC-
nokuBanHs. ['oMHa, HA AKYy NpUMNagae HAHOUIbIIE 3HAUYEHHS MOrOAMHHOI BUTPATH
BOJIM BCbOI'O HACEJICHOTO MYHKTY, € TOAWHOI HAaOUIbIIOr0 BOJOCIOKUBAHHS, a BU-
TpaTy BOAM 3a 1[I0 TOAMHY IPUIMAaIOTh K pO3PaxXyHKOBI.

Haii6inb11i ceKyHaHI BUTpaTH BOAM Y HaceIEHOMY IyHKT, Ji/C:

_thmax
= Jhr max 1.7
1= (L.7)

1€ Ohrmax - HAMOUIBIII TOJUHHI BUTPATU BOJIH, M3/ron, JIJI1 BCHOT'O HAaceJIEHOTO
MYHKTY.

[TuToMi BUTpaTH BOJM HA MPOMMCJIOBI MOTPEOU MIIIMPUEMCTB 3alekarTb Bij
TUIYy TPOAYKII, 10 BUIYCKAE€ThCSA, NPUNHATOI TEXHOJIOTI, BCTAHOBJIEHOTO 00Jaj-
HaHHs. L1 1aH1 BU3HAYAIOTh 3@ TEXHOJIOTTYHUM MACTIOPTOM MIINPUEMCTBA.

Po3paxyHkoBI BUTpaTu BOAM MJIi MIPOMUCIOBUX MIIMPUEMCTB HA BUPOOHMY1
(TexHOJNOTIUHI) TOTPEOU 3a BiICYTHOCTI TEXHOJIOTTYHUX T'PadiKiB BOJAOCIOKUBAHHS

BHUPAaxOBYIOTh 32 POpMyJaMHU:
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— cepeaHpo 1000Bi: Uyos = 11,5 [0, MIT0GY; (1.8)
ne 11,,5— KUIbKICTh TIPOAYKIIii, 1110 BUITYCKAETHCS 32 J00Y;
Olw— HOPMa BOJIOCTIOKMBAHHS HA OMHHIIIO TIPOAYKILH, M;
—3a 3MIHYy: a,, =17, 1q,,, M /3miny; (1.9)

ne I1,, — KUTbKICTh TMIPOAYKIIii, 1110 BUITYCKAETHCS 32 3MIHY;

. : 11,1
— CEpEIHbOrOIMHHI 32 3MIHY o EAL , Mfrox; (1.10)
3M
ne T,, — TPUBAIICTh 3MIHH, TO/I.
. : 11, 1q,[K
— MaKkCHMaJlbHO-TOJMHHI 33 3MIHY: (|, , =— _I_qW © mfrox; (1.11)

3Mm
ne K, — koeirieHT HepIBHOMIPHOCTI BOJIOCTIO’KMBAHHS HA BUPOOHUY1 IOTPEOH.

n K,

3m max [qw [

T

3m

— MaKkCHMallbHOrO-TMHHI 38 100Y: O max = ,Morom;,  (1.12)

— MaKCUMalIbHO-CEKYHIHI 3HAX0ITh 32 Gopmyoto (1.7)

Kpim BUpoOHMYMX, HA IPOMHUCJIOBUX MIIMPUEMCTBAX MOTPIOHO BPaxoByBaTH To-
CTIOJIapCHKO-TIMTHI MOTPEOX BOAY 32 HOPMOIO: 45 11 32 3MIHY Ha OHY JIOJIMHY B II€XaxX 3
TEIUIOBUIUICHHSIM OLUIbIIIE 23,2BT/M3 (Tak 3BaHi "Tapsui’); 25 11 - B iHIMX 1exax. Ha
TOCTIOIapCHKO-MIMUTHI MOTPEOH po3MoALT J0OOBUX 13MIHHUX BUTPAT BOAM BUKOHYIOTh 32
JIAHAMH TEXHOJIOTIB a00 pO3PaxOBYIOTh 32 KOE(PIIIEHTOM TOTOIMHHOI HEPIBHOMIPHOCTI,
3HAUYEHHS SIKOTO MpUKMaroTh B “rapsumnx’ nexax: Kp=2,5; - B “xononnux’— Ky =3.

Butparu Boau Ha Ay po3MOAUISIOTh MPOTIOPIIIHHO 10 J0OOBUX BUTPAT IICIIS
KOJKHOI 3MIHM Ha TIIIPUEMCTBaX. Po3paxyHKOBI BUTpaTH BOAMW HA JYII HA OJHOTO
npariBHAKA 3a 100y (3MiHy) MPHUUMAaIOTh 3AJICKHO Bl TPYIIH BUPOOHUYOIO MPOIIECY
3a CaHITapHOIO0 XapaKTEPHUCTUKOI. Bu3Ha9ar0Th MOTPIOHY KUTBKICTh TYIIOBUX CITOK
JJIS TAHOTO TIMIPHUEMCTBA ab0 OKpemoro Iiexy. Po3paxyHKW BemayTh ISl 3MIHH 3
HaHOUTBIIIO0 KUTbKICTIO MPAIBHUKIB, K1 MPUHAMAIOTh AYIIl. PO3paxyHKOBI MUTOMI
CEeKYHJIHI BUTPATH BOJAW HA AYII y TPYNOBUX YCTAaHOBKaX 31 3MilllyBauaMH IpuiimMa-
10Th 3a BHill 2.04.01-85piBaumu 500:1/rox i 0,2 11/c Ha OJIHY AYIIOBY CiTKy. 3ara-
JbHI CeKYHIHI BUTPATH BOJM Ha JIYII Y TPYNOBHX YCTaHOBKax 31 3MilllyBauaMH BH-

3HAYaloTh 13 PO3pPaXyHKY, 10 MPALIOIOTh OJTHOYACHO BC1 YCTAHOBKH.
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Kpim perymsapHoro 3a0e3medeHHsi ToCmoIapChKO-TMTHUX 1 BUPOOHUYHX TIOT-
pe0, cuctema BOJAOMOCTAa4aHHsI TIPH HEOOXITHOCTI TOBUHHA TI0JaBaTH BOIY Ha Tac iH-
HS MOKeXK. BuTpara Boim Ha raciHHs MOKEXK HEOOXIqHA TUTLKU TP iX BUHUKHEHHI 1
TOMY BPaxOBYETHCS JIUIIE TIPHU TIEPEBIPOTHUX PO3pPaXyHKaX BOJOIMPOBITHOT MEPEXKI i
IIPY BU3HAUYCHHI 00’ eMy 3amacHuXx eMmkocted (PUB, BogoHamipHOi OamTy, IPOTUIIO-
KSKHHUX pe3epBYyapiB).

Butparu Bogu Ha 30BHIIIHE TaciHHS TOXKEK] B HACEJICHOMY MYHKTI H pOo3paxyH-
KOBY KUIbKICTh MOXEXK NMpuiMaioTh 3a [4]. Po3paxyHKOBY TpHUBATICTh TaCiHHS TOXKEXI
npuiiMaroTh 3 roA. Ilogaya po3paxyHKOBHX BUTpAT BOJM Ha raciHHA MOYKEXK1 NOBUHHA
OyTH 3a0e3nedeHa npy HalOUIbIIMX FOJJMHHUX BUTPATaX BOJM Ha IHILI TOTPEOU.

VY BOAOMPOBINHINA Mepexi HACETIEHOTO IyHKTY MOBUHEH OyTH THCK, SKHH 3a-
0e3ne4yuTh MiAHOM 1 BUWIMBAHHA BOJM Yy HaiBUIIM BOJ0po30ipHI Toull ToOTo Bi-
JbHUI NOTPIOHUN Hamip, M, Y Mepexi

H,=h +>h,+h,, M, (1.14)
ne h - reomerpuuna BucoTa MmigiioMy BOJU Bil MOBEPXHI 3€MJI 10 HaAWBUILOL
BOJIOPO30IPHOT TOUKH, M;
Z h,, - BTpaTi Hamopy Big TOYKHU MiIKIIOYEHHS BOJOIPOBITHOI MEpexi 10
BOJIOPO30IpHOT apMaTypH, M;
h,- poGouuii Harip Ha BUIMBAHHS 3 BOJOPO30IPHOI apMaTtypH, M, KU BHU-
3HAYaIOTh 3a [4].

BinmosigHo 10 [4] y 30BHINHIA BOAONPOBIIHIA Mepeki MOBHHEH 3a0e3Ieuy-
BaTUCh HEOOXITHUN BUIbHUIA HaIIp:

H' =10+4(n-1), v, (1.15)
7ie N - KUIbKICTh MTOBEPXIB Y OyTMHKAX.

Jlnst okpeMux OaratomoBepXOBHX OYIWHKIB, PO3TAIIOBAaHUX CEpel] MaIOIoBe-
pXoBHX, a00 OYAMHKIB, PO3TANIOBAHUX Y MIABHUIIEHUX MICIIX, MOXJIMBO TIepea0adu-
TH MICIIEB1 HACOCHI YCTAHOBKH JIJIS IIBHUINICHHS HAmopy. THUCK BOIHM y BOJIOPO30Ip-

HIM apMaTypl, pO3TalIOBaHIi HA HIKHbOMY MTOBEPC1 JKUTIIOBOTO OYIWHKY, HE TTOBH-

HeH niepeuntyBatu 0,45Mra, a B TpOTUITOKEKHOMY KpaHi Ha HIDKHBOMY TIOBEPCl —
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0,9 Mna. V OynuHKaxX, TeOMETpUIHA BUCOTA SKUX 00YMOBIIIOE TIPH OTHO30HHIN CcXe-
Mi BOJIOTIOCTA4aHHsS TUCK Ha HIDKHBOMY TOBepci, sikuii nepepuinye 0,45 Mma, ciin
nepeadadaTy 30HHE BOIOTIOCTaYaHHS.

BinmpHMit Harip y BOJOTIPOBITHIA MEPEXi MiA Yac TaciHHS MOXKEXKI 3aJIeKUTh
Bil MPUHHATOI CUCTEMH TIOXKEKOTACIHHA. € CUCTEMH BHCOKOTO 1 HU3BKOTO THUCKY. B
CHCTEMI BHCOKOTO THCKY TOXEXKY TacsITh O€3MOCEPEIHbO 3 MEPEXKi 32 JIOMTOMOTOIO
MOKESKHUX PYKaBIB, SIK1 I’ €IHYIOTh JIO MOKEKHUX TIIPAHTIB. Y CUCTEMI ITOKEXKe-
raciHHS HU3BKOI'O0 THCKY BOJY 3 TIIPaHTIB BOJOMPOBIAHOI MepeXi 3a0Mpar0Th HACO-

CaMM MOXKEKHUX MAIIMH 1 IT0Iaf0Th pyKaBaMH J0 MICIIS TIOXKEXKI.

Koumponwni 3a60annsn

1. HaBecTn knacugikariirto CHCTEM BOJOTIOCTA4aHHS.

2.0xapaKkTepu3yBaTu MPU3HAYEHHS OKPEMHUX CIOpPyI B CHUCTEMax BOJO-
MNOCTa4aHHS.

3.HaBectu ocHOBHI ¢akTopu BHOOPY CKJIaqy CIOPYI B CUCTEMax M cxemax
BOJIOTIOCTa4aHHS.

4 HaBectu ¢dopmynu, 3a SIKUMU OOYHUCIIIOIOTH PO3PAXYHKOBI BUTPATH BOJHU
(mo6oBi, rOIMHHI, CEKYHTHI).

5.HaBecTu ¢popmynn po3paxyHKy TUCKY Y BOJAONPOBIIHIA MEpEXI.
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TEMA 2./P’KEPEJIA BO/JOIIOCTAYAHHA I BOJO3ABOPH.
CIIOPY/IH, METO/HU " CIIOCOBH HIOJIHTIIIEHHA AKOCTI BOAH

Meroanuni pekoMengarii. [Ticiss o3HalioMIIEHHS 3 BUMOTAMU 10 SAKOCTI BOIH

CITT PO3TJITHYTH KJIacH(IKaIlifo 1 MOPIBHIIBHY XapaKTePUCTHKY JKEPe BOAOTIOCTa-
yaHHs. BuOip keperna BogomocTadaHHs 3yMOBJICHHUH, B TIEPIITy YepTy, BUMOTaMH JI0
KUTLKOCTI Ta IKOCTI BoiH. [Ipm BUOOpI qKepena BoIOTIOCTadaHHs 3a CaHITApPHOO Ha-
TIMHICTIO TIepeBary CIiI BiAaBaTH BUKOPHUCTAHHIO apTe3I1aHChKUX, TPYHTOBUX Ta ITi-
JPYCJOBHUX BOJ, a TAKOXK MOBEPXHEBUX BOJI PIYOK, 03€p, BOJOCXOBHIIL. Y BCIX BUMA/-
Kax CJIJ MPOBOAUTH TEXHIKO-EKOHOMIYHI po3paxyHku. He MeHIT BaximBO BHOpaTh
THUIT BOJOTIPUUMAaITbHOI (BO103a0ipHOI) criopyau 1 mictie i1 po3TamryBanus. [Ipu mpo-
CKTyBaHHI1 B0OJ03a00piB 000B'SI3KOBO Tepe10a9ar0Th 30HU CAHITAPHOI OXOPOHHU JpKe-
peI BOIOTIOCTauaHHS.

Jlns BUOOpY TEXHIYHO TPaMOTHOTO PIlIEHHS CTOCOBHO OYHIIEHHS BOJM CIIII
03HAMOMUTHCH HE TUTLKH 3 MPOIIECaMU i METOJlaM1 OUYMIIICHHS, ajie 1 3HaTH MpU3HAa-
YEeHHS, IPUHIIUI POOOTH, KOHCTPYKTHBHI OCOOJMBOCTI U IUISIXK IHTEHCUIKAI po-
6otn okpemux criopya. CTyAeHTH TaKOk TTOBUHHI PO3YMITH CYTh CIEIIIATbHIX METO-

J(IB MIATOTOBKH BOJIH.

2.1. Bumozu 0o akocmi 60du

SIKICTL BOIM OILIHIOIOTH 3a 1 CKJIAaJOM Ta BJIACTUBOCTAMHY, ITICJISI YOTO BU3HA-
YaroTh il NPUAATHICTh JUIsl TUX Y IHIIMX Lu1eid. Oco0aMBO )KOPCTKI BUMOTH BUCYBa-
I0Th JI0 BOJIH, sIKa BUKOPUCTOBYETHCS JIJIsl TOCTIOAAPCHKO-MTUTHUX MOTPEO CIIOKUBAYIB
BUPOOHUUMX, KUTIOBUX 1 IPOMaJChKuX OynuHKIB. Ll Bojga moBMHHA BiNIMOBiIaTH
BumMoram ['OCT 2874-82 Bona nuteeBas”. HopMyBaHHS KOHIEHTpALil THX YU THIIMX
pEYOBUH 00YMOBJIEHE HEOOXITHICTIO 3a0€3MEYEHHS CIPUATIMBUX OPTraHOJICITUYHUX
BJIACTUBOCTEN MUTHOI BOJIM, HENIKIJIMBOCTI i1 XIMIYHOTO CKJIaay 1 O€3MeKu BOJM B
caHiTapHOMY BiTHOIIIEHHI. HeBiMmoBiMHICT, x0ua O OFHOTO 3 IMX HOPMATHUBIB BUMOTAM
I'OCT 2874-82na€ nincTaBy 1151 BU3HAHHS HEIPUIAATHOCTI BOJU I TUTHUX IIUICH.

JI1st BCIX HOPMOBAHUX PEYOBHMH BU3HAYEHA JIMITYIOUa O3HAKa IIKIIJIUBOCTI -

OpraHoJieNTHYHa ad0 CAHITAPHO-TOKCHUKOJIOTTMHA. Hanpuknaz, 3aii30 y BO1 HaBITh Yy
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BEMKUX KOHIeHTpanisax (0imbimne 0,3 Mr/in) He MpOsBIIsSE TOKCHIHY JIF0 HA OPraHi3M
JFOJIMHH, aJie Ha/la€ BOJ1 KOBTO-KOPUIHEBOTO KOJIBOPY, TOTIPIIYE ii CMaK, BUKIIMKAE
PO3BUTOK 3aji300aKkTepii 1 BIIKIAagaHHA ocamy B TpyOompoBomax. JIiMiTyrouoro
03HAKOO MIKIIJIMBOCTI JIJIS CTIOJIYK 3ali3a € OpraHoJIeITHYHA. Te K CTOCYEThCS Map-
raniro. Hapmaku, Taki XIMI9HI pEYOBHHHM, SK CIIOJIYKH CTPOHIIO, HITPATH, HE 3Mi-
HIOIOYM OPTaHOJIENTUYHUX BJIACTUBOCTEH BOJIM, BUSBIISIOTHCA TOKCUMHUMH JJIS JIFO-
nuHA. Hanpukian, CTpoHIiN 3 KOHIIEHTpAIiIMU OUIbIe 32 7 Mr/J1 MPUTHIYY€E aKTHUB-
HICTh OararboX (hepMeHTIB. Y TOM K€ 4ac TIPKHUM MPUCMAaK Yy BOJ1 3’ IBIISIETHCS JIUIIIE
IIPY KOHIIEHTPAIAX CTPOHIO Outbime 12 mr/n. JIimsg TakuX CIOJYK JIIMITYIOUORO
03HAKOO MIKUIJIMBOCTI € CAaHITAPHO-TOKCHUKOJIOTTYHA.

BwmicT y Boai 6itbpmre 500 mr/n cymbdarie abo 350 Mr/n xmopuaiB Hamae BOAL
COJIOHOTO MPUCMAKY U MPU3BOIUTH A0 MOPYLIEHHS pOOOTH 1 3aXBOPIOBAHHS HLTYHKY
B mojeil. {1 Boga Mae minBUIleHy KOpPO3iiiHy aKTUBHICTh, OUThII BUCOKY HE Kap0Oo-
HATHY KOPCTKICTh, pyWHIBHO JIi€ Ha 3a1i300€TOHH1 KOHCTPYKILii.

CyTTeBO BIUIMBAIOTH HA 3710pPOB’ 4 MoAuHH GTOp, Moz, 6poM, Oop. Tak, HecTaua
a00 Ha/UMIIOK (PTOpY B MUTHIA BOJI BUKIIMKAIOTh pyHHYBaHHs 3yOiB 1 3MIHH B CKe-
JeTi, HecTaya ado BIACYTHICTh HOAY MNPHUBOJIUTH J0 3aXBOPIOBAHHS JIIOJIEH €HIEMIU-
HUM 3000M To1I0. OTpyilHY Al0 HA OPraHi3M JIFOJAMHHU 1 TEIUIOKPOBHUX TBApUH BUSIB-
JISIFOTH COJII BAXKKUX METAJIIB 1 PaJlloaKTUBHI €JIEMEHTH.

Karionu kanb1iro 1 MarHiro 00yMOBIIIOIOTh TBEPAICTh BOAU. X0OUa BOHU HE 3a-
BJIal0Th OCOOJIMBOI HIKOJM OpraHi3My, aje iX MPUCYTHICTh Y BOA1 Y BEIHMKIM KUIbKOC-
Ti HeOakaHa, TOMY IO TakKa BOJia MAIIOTIPHJIaTHA JUIA TOCTIONapChbKUX MoTped. Y TBe-
pAiil BoM1 30UIBIIYIOTHCS BUTPATH NpallbHUX 3acO0IB Ta MUJa MPHU MNpPaHHI OUIM3HH,
MOBUIHHO PO3BAPIOETHCS M sico il oBoui. TBepaa Bo/la HEe MpuUmaTHA AJisi CUCTEM 3BO-
POTHOTO i TapsuOro BOAOTMOCTAYAHHS, JUIS JKUBJICHHS MapOBHX KOTIIB 1 BUKOPHUC-
TaHHs B 0ararboX rary3sx IpOMUCIOBOCTI.

CanrrapHo 0e3Me4HOI0 I MUTTS € BOJA, B AKIA 3aralbHUM BMICT OakTepii B
Imn He nepeBuiye 100, a KUIbKICTh OakTepiit TpyNy KUILIKOBOI NAJMYKU B 1 1 BOAM

(komi-iHIEKC) HEe OibIme 3.
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3a opraHoJIENTHIHIMU TMOKa3HUKAaMH TIMTHA BOJA MTOBMHHA MaTd KaJJAMyTHICTh
He Bumry 3a 1,5 mr/im, xoapopoBicTh He Buie 20 rpaayciB IIaTHHO-KOOAIBTOBOT
IIKaJIM; 3amax 1 mpucMak He Buiie 2 6aniB. [IuTHa Boga He MOBMHHA MaTH HA TIOBEP-
XHI IUTIBKH 1 MICTUTH B 001 BOJIHI OpTraHi3MH, SIKI MOYKHA PO3PI3HUTH HEO30POEHUM
oKoM. JlomyCTHUMHIA BMICT XIMIYHUX PEUOBHH, IO BIUIMBAIOTh HAa OPTaHOJICIITHYHI
MOKa3HUKH: cyxuit 3aymmok - 1000; xmopuau - 350; cymedarn - 500; mapradenp -
0,1;minp - 1,0;muHK - 5,0;omidocdaru - 3,5;3am30 - 0,3;amrominiit - 0,5vr/m.

3arajgpHa TBEPMAICTh MUTHOI BOAU Ma€e OyTH He Oubine 7 MridkB/i, BOJHEBUM
noka3zHuk pH noBunen Oytu 6,0-9,0./[151 BogonpoBoaiB, sIKi O1a0Th BOAY 0e3 crie-
iaJIbHOI 0OPOOKH, 3a 3rO0K0 CaHITapHO-EMIIEMIONIOTTMHOI CIy)KOM NOMYyCKAa€eThCs
3araibHa TBepaicTh 10mrldkB/n, cyxuii 3ammmok — 1500mr/n, BMicT 3amiza 10 — 1,0
mr/i1, mapranio 10 0,5wmr/m.

Bumoru 110 sikocTi BOAM Ha MPOMUCIOBUX MANPUEMCTBAX 3aJIekKaTh BII Xapa-
KTEpYy BUPOOHMIITBA 1 MOKYTh OyTH JOBOJI pI3HOMAHITHL. Y TMEpIIy Yepry 3BepTaloTh
yBary Ha B3aEMOJIII0 BOJIM 3 TPYOOIPOBOAaMH, 00JIaJHAHHSIM, CUPOBUHOIO Ta MPOAY-
KITIEI0 BUPOOHMITBA. SIKIIIO BUMOTH JI0 SIKOCTI TEXHIYHOI BOJW HE 3a/aH1 TEXHOJIOTa-
MU, TO HOPMATUBHI TOKa3HUKH CJIJ] IPUHAMATH 3 JIOCBIMY €KCIUTyaTallii aHaIOTTIHUX

HIIIPUEMCTB.

2.2./Incepena 6odonocmauannn ma ix xapakmepucmuxa

Jlxepeno BomoTIoCTa4aHHS TTOBUHHE 3a0€3TeuyBaT MOTPIOHY KiMBKICTh BOJIU
3 ypaxyBaHHSM 3pPOCTAHHS BOJIOCTIOKMBAHHS Ha TIEPCTICKTUBY, Oe3mepediiiHe mocTa-
YaHHS BOJH, IaBaTH BOMY, sIKa BUMara€ MiHIMaJbHUX BUTPAT Ha i1 OYMINCHHS i 10-
nady crokuBady. KpiM TOTO, MOTYXKHICTh JKEpella MyCHTh OyTH TaKOIO, MPH SKIA
Bi1OIp BOAM Ha MOTpeOM 00'€KTa HE TIOPYITYBaB CKIQIHY €KOJIOTTIHY CHCTEMY.

Po3p3EsAIOTE IOBEpXHEB] 1 MiI3EMHI JIXKepena BogonocTadanas. [loBepxHeB1 mke-
pena BooTIoCTa4aHHs (PMKH, 03epa, KaHaIM, BOJOCXOBHIIA) XapaKTePpHU3YIOThCS 3HAY-
HUMH 3MiHaMH SIKOCTI BOJIM B OKPEMi CE€30HH POKY. SIKICTh BOJIM PIYOK, 03€P, BOJOCXO-
BHII[ 3HATHOIO MIPOIO 3AJIGKHUTh BiJ IHTCHCHBHOCTI aTMOC(EPHHX OMaiiB, PO3TaBaHHS

CHIT'Y, CUTbCHKOTOCIIOIAPCHKOT Ta BUPOOHUYOT AISITGHOCTI JIFOIMHHU B 30H1 BOJ103200DY.
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PiukoBa Boja Mae 3HaYHy KaJJaMyTHICTh, OCOOJIMBO B TIEpi0Ji BECHIHUX TOBE-
Hel 13/mB, 6arara OpraHiYHUMHM JOMIIIKaMH 1 MICTUTh BEIHUKY KUTbKICTh MIKpOOpra-
HBMIB. [lopsi 3 M BMICT COJIeH 1 )KOPCTKICTh BOJH, SIK MPaBWJIO, He3Ha4HI. Boau
03€p 1 BOJIOCXOBHII XapaKTEPHU3YIOTHCS MEHIIIOI0 KAJaMYTHICTIO, ajlé MOXKYTh MaTH
3HAYHy 3a0apBJICHICTh BHACIIIOK PO3BUTKY BOAOPOCTEH 1 IMIAHKTOHY. SKICTH BOIH
MMOBEPXHEBUX JKEPEJI, SIK ITPABHUIIO, HE BIIMOBIIAa€ BUMOTaM JIEPKCTAHIAPTIB, TOMY il
MOTPIOHO OYHUIIATH ¥ 3He3apakyBaTu. [Ipy BUKOpHUCTaHHI TOBEPXHEBUX BOJI CJIif Ta-
KOK BpPaXxOBYBaTH BMMOT'H CaHITAPHO-CIIIEMIOJIOTIYHOI CIY»0H, OpTaHiB pud00Xo0-
POHH, BOJHOTO TPAHCIIOPTY Ta IHCIIEKIIIl 3 OXOPOHU BOJHUX PECYPCIB.

[Tinzemui Boam (puc.2.1)3a ymMoBaMu 3ajsiTaHHS PO3AUIIIOTh Ha TPYHTOBI 0€3-
HamipHi ¥ HaIipHI MDKIUIACTOBI (apTe3iaHchKi). [IpupoHi BUXOAM Ha MOBEPXHIO 3€MITL
IPYHTOBHX BOJI YTBOPIOIOTh TaK 3BaHi JKepebHi BoaH. [0 Mim3eMHUX BOJ TaKOX Bi-
JTHOCSITh 1H(UILTPAIllifHI BOJIH, SIK1 € TTIOBEPXHEBUMH BOJAaMU, 0 (QUIBTPYIOTHCS depe3

JTHO 10eperu piuoK YU BOJOMMHUIII 1 IPEHYIOTHCS 3 TIACTa BOJONPUAMAIIBHO O CTIOPYIOLO.

4 H'Em‘
ety ail —
i S

s S e

Puc. 2.1 -Cxema 3aysira"ds OI3€MHUX BOI.
A - 30Ha Oe3HanipHux BoJ; b - 30Ha doHTaHyrouux Bo1; B - 30 Ha Hami pHUX BOJ:

1 - BOAOHEMPOHKKAIOYI IJIaCTH (BOZOYITOPH); 2 - MDKILIIACTOBA apTe3iaHChKa BOJIA,
3 - IpyHTOBa BOJA; 4 - ' €30METPUYHHI piBEHb HAIIPHUX BOJ; 5 - PUIBTpYIOUi mMOopoau;
6 - piBeHb BUIBHOT IOBEPXH1 HAIl IPpHUX BOJI; 7 - OaceilH BOJOKUBIICHHS; 8 - 30HA JKEpe;
9, 10 - xo01531 B HAM ipHKUX 1 0€3HAITIPHUX BOJAX
[TinzemHi Boau (IpyHTOBI, apTe3iaHCHKI, JHKEPETbHI) B OCHOBHOMY HE MICTSTh

HEPO3UYMHHUX JOMIIIOK, HE MAIOTh KOJIbOPY, BIIPIBHIIOTHCS BUCOKOIO MPO30PICTIO, iX

qa4CTO MO’XKHA BHKOPHUCTOBYBATU oe3 OYMHICHHS JI1 TOCIIOAapChKO-IIMTHUX HO’I‘pG6.
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[lopiBHSHO 3 TOBEPXHEBUMH, IMII3EMHI BOJM OUTHIN MIHEpaATi30BaHi 1, K MPaBHIIO,
MAarOTh BHUIIMNA BMICT 3aJ1i3a.

[Tpu BuOOpI mKEpena BOAOTIOCTAYaHHS 34 CAHITAPHOIO HAMIMHICTIO TIEpEBary
cin BimmaBatu (B Takid MOCTIMOBHOCTI) BUKOPUCTAHHIO apTE31aHChKHX, IPYHTOBHX,
T PYCJIOBUX BOJA PIUOK, a TAKOX TMOBEPXHEBUX BOJ PIUOK, 03€p, BOJAOCXOBHUIL. Y

BCIX BHITQJKaX CJII MPOBOIUTH TEXHIKO-€KOHOMIUHI pO3paxyHKHA W 0OTpyHTYBaHHS.

2.3.30Hu canimapHoi 0xopoHu

Ha Bcix mkepenax BOIOMOCTauaHHs Ta BOJAOTIPOBIAHUX CIIOPYaX rOCTIOAapCh-
KO-TIUTHOTO MPH3HAYCHHS JJIS 3a0€3TIeUCHHS CaHITapHO-CMINeMI0JI0OTTYHOT HaTIHHOC-
Tl CUCTEM LIEHTPAII30BAHOTO 1 MICIIEBOTO BOJIOTIOCTAYaHHS HACEICHUX MyHKTIB BCTa-
HOBJIIOIOTH 30HH CaHITApHOT OXOPOHU BIATIOBIAHO 10 BUMOT [4].

30Ha CaHITAPHOI OXOPOHH MOBEPXHEBUX JIKEPEI BOJIONOCTAYaHH B TOYIII 3a-
O0py BOJU CKIIAIAETHCS 3 TPHOX MOsCIB. [lepmii mosic - 30Ha cTpororo pexumy. Jo
HBOTO BXOJATH JIPKEPENIO BOAOIMOCTAa4aHHS 1 BOJOTPOBIIHI CIOPYAU JJisi 3a00py,
OYMIIIEHHS 130epiranHs BoAu. Mexi Mepuioro nosicy CaHirapHOi OXOPOHU PIYKU TO-
BUHHI OyTH: BBepX NpoTH Teuii - He MeHuie 200M Bix Bo103a00py; BHU3 3a TEUIEIO -
He menme 100 M Bix Bogo3zabopy. it BogocxoBwin (03€po, BOJOCXOBHIIE) MEXI
NepIIoro noscy noBuHHI Oyt He MeHie 100M y BCiX HanmpsiMKax.

Teputopiro mepioro Mosicy 30HU CaHITAPHOI OXOPOHH JIKepesia BOJOTIOCTad aHHS,
JIITHOK BOJIOTIPOBITHUX CTIOPY/T OTOPOIKYIOTh, YITOPSIKOBYIOTh 1 03€NeHIOI0Th. [ [1anyBaH-
HSl TEPUTOPIl MEPIIOro MOosCY Mae 3a0€3MEeUNTH BiIBEICHHS MOBEPXHEBOTO CTOKY 3a
Meki 30HM. Ha Teputopii mepImioro mnosicy 3a00pOHSFOTECS BC1 BUIM OyTiBHUIITBA (KpiM
BOJIOTIPOBITHUX), MMPOXKUBAHHS JIFOACH, BHITYCK CTOKIB, KyIIaHHsI, HaITyBaHHSI 1 BUIIAC
Xyn06u. 3a00pOHSIETHCS BUKOPUCTOBYBATU TEPUTOPIIO i TOPOAHI IUIIHKH, TpaTu
OUIM3HY, JOBUTH PUOY, 3aCTOCOBYBATH JJII POCJIMH OTPYTOXIMIKATH, OPraHIuHI i Mi-
HepabH1 J00puBa. Ll TepuTOpis MOBUHHA OXOPOHSTHCS B JOCTYIY CTOPOHHIX OCIO.

Hpyruii 1 TpeTii MosCu caHITapHOT OXOPOHU - 30HA oOMexkeHHs. Ha teputopii
JPYTOTO TOSICY HE JIOMYCKA€ThCS BUITYCKAaTH CTOKM 1 BUKOHYBAaTH POOOTH, SIKI MO-

KYTh TMPUBECTH IO 3MEHIIEHHS KUIbKOCTI a00 MOTIPIIEHHS SKOCTI BOJHM y JIXKEpesi

19



BOJIOTIOCTa9aHHs. Po3mipu 270 MosiICy BCTAaHOBJIIOIOTH 3 PO3PaxXyHKY, 00 TOTIKaHHS
BOJIHM BT MEX1 0 BOJ103a00py OyJi0 HE paHile, HbK 3a 5 110 pH CepeTHbOMICSIHUX
BuTparax Boau 95%+Hoi 3abe3medueHocTi. BHU3 3a Tediero BOAW MOBHWHHO OyTH HE
mentie 250m. Tpertiit mosic Mae Ti K PO3MIPH, 110 1 APYTHH.

[Tin3emH1 mxepena BoAOTIOCTa9aHHS TaKOK MIOBUHHI MATH TPH TMOSICH 30HU Ca-
HITapHOI OXOpPOHH. MeXI IepIIoro MosCy 30HU CaHITApHOI 0XOpPOHH (CTpOTOrO pe-
YKAMY) BCTAHOBIIIOIOTH 3QJICKHO Bi CTYIEHS 3aXHIICHOCTI BOJOHOCHHMX TOPU30OHTIB
Bi 3a0pyaHEHb 3 MOBEPXHI 3eMJI1 i T'IPOreoJIOTIYHUX YMOB Ha BU3HAYCHIM BiCTaH1
Bill BOJI03a00pY: JUIA HAAIMHO 3aXUICHUX TOPHU30HTIB - He MeHie 30 M; 11 Hemo-
CTaTHHO 3aXHUIIEHUX TOPU30HTIB - HE MeHIIe 50 M.

Mexi Ipyroro mosicy BCTAHOBJIIOIOTH 3 PO3PAXYHKY, IO MPU MIKpOOHOMY 3a-
OpyaHEHHI BOJIY Yac TiepecyBaHHs BOJH B MeXi 10 Boj03abopy nmoBuHeH Oytu 100-
400 ni6. Tperiii mosc BpaxoBye XIMI4HI 3a0pyIHEHHs JKEpeia BOJOMOCTa4aHHS.
TpuBaiicTh yacy nepecyBaHHs XIMIYHUX 3a0pyJHEHb Ma€ OyTH TaKOIO X, 5K 1 TpUBa-
JICTh €KCIUTyaTallii B0A03abopy, ajie He MeHIle 25 poKiB.

OOMexeHHs 1 3a00pOHU B 30HaX CaHITapHOI OXOPOHU MII3EMHUX JLKEpEN BO-
JOTIOCTa4aHHA TaKi ), sIK 1 B 30HaX CaHITapHOI 0XOPOHH TOBEPXHEBUX JIKEPEN BOJO-

INOCTa4aHHA.

2.4.B0003abipHi cnopyou 01s npuitomy 600u 3 nOBEPXHEBUX |
niozemHux odxcepen

s 3a60py 600u nosepxmnesux 0xcepei 3aCTOCOBYIOTh B OCHOBHOMY PYCJIOBI

ab0 OeperoBi Bo103a0IpHI CIIOPYAH, K1 BITPI3HIIOTHCS PO3TAITyBaHHIM MICIh TIPH-
oMy BoaM BifHOCHO Oepera. Ha piukax HeBeMMKOi TIMOWHU 3 MOXUIUMHU OeperaMu
BJIAIITOBYIOTh PYCJOBI BOJI03a00pH, K1 CKIAJAIOTHCS 3 BOAONpHIiMada (OTOJIOBOK),
CaMOTUIMBHHX a00 CH(POHHUX TPYOONPOBOIiB, O€pEroBoro Kojoasmss (puc. 2.2).
BononpuiiManbHi OTBOpY B OTOJI0BKaX po3TaIlioByroTh Ha BUcOTI 0,5-1,5m Bim qHA 1
3axXHIIAIOTH PEIITKAMU Bl TOTPATUBIHHS CMITT, IJIABAIOYMX MPEAMETIB, pubn Tomo. Ca-
MOIUIMBHI JIH1l, 5IKi 3’ €1HYIOTh OTOJIOBOK 1 OEPEroBHiA KOJIO/ISA3b, IPOSKTYIOTh /ISl HaI -
HOCT1 y BUTJBI1 1BOX TpyO. beperoBuii Konoas3b po3TallioByrOTh HAa HE3ATOILTIOBAHOMY

i yac noBeHi 6epesi. Tam, fe e MOKIMBO, OeperoBuii KOJIOAS3b MOEAHYIOTh 3 HACOCHOKO
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CTaHITiero [-ro miniioMy, 10 3MEHIITYE KaIliTajlbHI BUTPATH 1 CIIPOIITYE eKCIUTyaTaIlito.

Puc. 2.2 -Cxema pycnoBOro Bo103ad0py 3 CaMOIUIMBHUMH JIHISIMHU :

1 - orosioBOK; 2 - caMOTUIMBHI TpYOH; 3 - OEperoBUil KONO3b; 4 - 3aCyBKH;
5 - cirka; 6 - BCMOKTYBaJIbH 1 TpYOH HAcOCIB

Ha BigMiHy Bin pyclioBuX, OeperoBuii Bo03a0ip HE Ma€ CAMOIIMBHUX JIHIA 1
MTOBHICTIO pO3TaIlioBYeThcs Ha Oepe3i (puc. 2.3).Taki Boo3abopyu CrIOpyHKYIOTh Ha pi-
YKax B MICIIX, JI€ IOCUTh KpYTHI Oeper 1 1ocTaTHd rauorHa Boau. Boma y Bogonpuii-
MaJIbHUH KOJIOJSI3b HAIXOAUTh Yepe3 BIKHA, 10 00JIAMHYIOTECS PEeIiTKaMU JJIs 3aTpu-
MYBaHHS CMITTSL. [IpoTAroM poKy piB€Hb BOAM B PIUIll KOJMBAETHCS, TOMY, SIK TPABHUIIO,
nependavaroTh 1Ba SPYCH BOIOTPUIMAILHUX BIKOH AJis1 3a00py HaiuucTimoi Boau. [1i-

CJIS1 PEIITOK BOAY MPOIIIKYIOTh Yepe3 CITKH 13a0uparoTh Hacocamu [-ro miniomy.

Puc. 2.3 -Cxemu 6eperoBux Boj03a00piB:
a - BIIOKpEMJICHOTO; § - CYyMICHOTO;
I - BononpuiimanbHa kamepa; Il - kamepa BCMOKTyBalIbHU X TPYO;
III - HacocHa cTaHIlid mepIoro miniomy; 1 - BogonpuitMaeHi BikHa, 2 - PETITKa,;
3 - BCMOKTYBaJIbHa TpyOa Hacoca; 4 - cirka; 5 - BoAoCTpyMEHEeBHI HAcoC,; 6 - KOJIOHKA yIPaBJIHHS
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s 3a60py nidzemuux 600 3aCTOCOBYIOTh PI3HI CIIOPYIHN - CBEPJIOBUHH, IIIaX-

TH1 KOJIO 15131, TOPU30HTAIBHI i MPOMEHEB1 BO103a00pH, KaNTaXKHI KAMEPH.

IaxTHi KOJOaMA3i BUKOPUCTOBYIOTh B OCHOBHOMY JI JOOYBaHHS
TPYHTOBOI O€3HAMpPHOI a00 MDKIJIACTOBOI BOJM BEPXHIX TOPU3OHTIB. 3BUYANHO TJIH-
OMHa MaXTHUX KOJIOAA31B HEe mepeBuinye 10 M, ae B OKpeMUX BUTIAJKAX MOXKE CsTra-
1 10 30 M. ITooarHOKI KOJI0/15131 BUKOPHUCTOBYIOTH MIEPEBAXKHO JIJIST MICIIEBUX CHCTEM
BOJIOTIOCTa4aHHs, TOMY BOHHM OTpUMAIM HAaWOLUIbIIIE PO3MOBCIOKCHHS B CUIbCHKIN
Mic1ieBOCTI. JIJIA EHTpani30BaHOTO BOJOMOCTAYaHHS BUKOPHUCTOBYIOTh TPYITH IIaXT-
HUX KOJIOIA31B, 3’ €IHAHUX TPYOOTIPOBOIaMH 31 30IpHHM KOJIOA3eM JIJIst 3a00py BOIH
3 HBOTO HACOCaMH.

[ax THUH KOJOASI3b - 1€ BEpTUKAIbHA MaxTa (CTBOJI) MPSIMOKYTHOTO a0 Kpy-
rioro nepepizy niamerpom 1-1,5m. BononpuiiManbHy 4acTUHY IIAXTH KOJIOAA3S 3a-
TJIMOJTIOIOTh Y BOJOHOCHUH IJIacT HE MEHIe, HbK Ha 2 M. J[HO i1 OKpHuBarOTh JOH-
HUM IIIIAHO-TPaBIiHUM QUIbTpOM. OTOJIOBOK IIAXTU BUBOJAATH BHILE OBEPXHI 3€M-
a1 Ha 0,8 M, 3aKpHBaOTH KPUIIKOIO 200 JIIOKOM 1 00J1aIHyIOTh BeHTHIsIE0. HaBko-
JI0 KOJIOMSI3Sl BIAIITOBYIOTh BUMOIICHHS 1 TIMHSHUKA 3aMOK. CTBOJI IIaXTH BHUKOHY-
I0Th 3 JIepEBa, KaMIHHS, LEriM, 0eToHy 1 3a11300eToHy. HallOub 1OCKOHATMMHU €
KOJIOZIA31 13 3II300€TOHHUX KUIENb.

Bono3ao0ipui cBepaaoBuHHU (Tpy0UacTi KOJOJs31) 3aCTOCOBY-
I0Thb Y TUX BUMNAAKAX, KOJM MiI3€MH1 BOJI 3aJIsIrat0Th Ha TyMOuHI Ouib1ie 10 M, a mo-
TY>KHICTh BOJIOHOCHOTO IjT1acTa He OutbIne 3a 5 M. CBepJIOBUHA CKIIATAETHCS 3 TPhOX
OCHOBHHUX eNleMeHTIB (puc.l.7): orojoBka, CTBOJIA 1 BOJONPUNMAILHOI YacTHHH.
OroJI0BOK MpHU3HAYEHUH JIJIS 3aKPIrUICHHS TUPJIa CBEPJIOBUHHM, 3aXHUCTY Bil MOTpan-
JSTHHS B Hel 3a0pyAHEHUX TTOBEPXHEBUX BOJI, a TAKOX PO3MIIICHHS apMaTypH 1 00Jia-
nHaHHS. BrucoTa orosioBka mae Oyt He MeHIe 2,5M.

CTBOJI CBEPJIOBUHU KPINUTHCS OOCAAHUMU TpyOaMu JIJii 3aXUCTY CTIHOK Bij
0o0Baly B CHIy4HX IMOpojiax. BomonpuitManbHy 9acTHHY CBEPIJIOBHHH OOJIaHYIOTH
bUIbTpOM, KU HE MOBUHEH MPOIMYCKATH YaCTUHOK BOJAOHOCHOI Mopoau. Bukopucto-

BYIOTh (DUTbTPHU PIBHUX TUMIB: TPYOUaCTi 3 KPYIJIMMH 1 IIUTMHHUMHU OTBOPAMH; CITKOBI,
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B SKUX (DUTTPOBA CITKa OOMOTYETHCS Ha KapKac; TpaBiifHi, B SKUX KPYIHO3EPHUCTHHA
micOK abo TpaBii pO3TAMOBYETHCSA MK BOJOHOCHUM IPYHTOM 1 OTIOPHUM KapKacoM.

_ Puc. 2.4 -Cxema o0agHanHas
N 2 25 26 27 ..
= _ B0/103a01pHOI CBEPAJIOBUHHU:

]

s o 1 - 3acumka TpyHTOM st YTCTUICHHS
5 4 S OTOJIOBKA; 2 - JIIOK; 3 - BaHTYy3 B
6 S . : . :
7 == ‘I‘ 3aCiHKOI0; 4 - MaHOMeTp; 5 - 6rymHa

130JIsILs;, 6 - cxonu;, 7 - JTHO OTOJIOBKA,
8 - ycTs ropiioBuHH; 9 - eneKkTpokadeb;
= | \gf 10 - enekrpoaBuryH, 11 - KoOpoK;
—_— 12 - Bincriiinuk; 13 - poboua moBepxHs

¢uteTpy; 14 - mandimeTpoBa TpyOa,
q 15 - canphuk; 16 - 3aMOK /17151 OTTyCKaHH S
17 ¢itbTpy B cBepmIOBUHY; 17 - ciryacTuii
¢ueTp; 18 - Hacoc; 19 - BomominiiomHa
TpyOa; 20 - ekcrutyaraimiiiHa oOcamHa
KOJIOHKA, 21 - minroroBka 31 eOEHIO;
RS 22 - 3acnidka; 23 - 3BOPOTHHI KilamnaH,
Ui 24 - TpybompoBin i3 3achmiHKO0 IS
CKUJIaHHS TTPOMHBHOI BOJHU; 25 - BeH-
TUJSAIIHA TpyOa; 26 - mudmanomerp;
J20 N e 27 - HartipHUi TPYOOIpoBix; 28 - MOKpBIIA
sl R g s N Vsl BogoHocHOTO MuiacTa; 29 - BOJOHOCHHI
T A N7 wiact; 30 - MIIoIBa BOJOHOCHOTO ILIACTa

0

RO,
R SN X 3

[Tpu BuOOp1 MaimaHuIMKa JJIs1 PO3MIIIEHHS CBEPJIOBUH CJIi BpaXOBYBaTH, 1110
T 9ac BiMKadyBaHHSA Ha JEAKIA BiIJalll HABKOJIO KOJOS3S BIIOYBAETHCS TMaTIHHS
ctatudHOro piBHA. [Ipn mpomy Ge3mocepenHbo OIS KOJOA3s 3HIKEHHS PIBHS Mak-
CHMaJlbHE, a B MIpY BIIJIAJICHHS Bil HHOT'O BOHO 3MEHIIYETHCS. 3HUKEHHS CTaTHIHO-
ro PIBHS HABKOJIO KOJIOAA3S B IOIEPEUHOMY TEPETHHI 300paXy€e€ThCS KPHBOIO, SIKY
HA3WBAIOTh KPHUBOIO Jenpecii. JIHIT Bim 0Cl KOJOA3S A0 TOYKH JOTHKY KPHBOI Jie-
mpecii 3 JIHIEI0 CTaTUYHOTO PIBHS HA3WBAIOTh pajaiycoM aemnpecii abo paaiycom
BIUTUBY KOJIOs3s. O0IacTh HAaBKOJIO KOJIOA3s, OOMEXeHa KPHUBOKO Jemnpecii, Ha3u-
Ba€THCS JICIPECIMHO0 BOPOHKOIO. SIKIO B 00J1aCTI IEMpeciifHOT BOPOHKHU OJTHOTO KO-
JOIS35 PO3TAITYBATH IHIIHKA KOJIOJS3h, TO BOHH Oy/IyTh BIUIMBATH OJMH HA OJHOTO 1
3arajibHi BUTPaTH BOJU 3 TaKUX KOJOAS31B OyAyThb MEHIIMMH. TOMY KOJIOS31 ITO-
BUHHI OyTH pO3TalllOBaHl OJIMH BiJ] OJTHOTO HA BifAall, HE MEHIIIA 3a MOABIHHUN pa-
niyc kpuBoi aenpecii. Po3paxyHok mapamerpiB BO103a0ipHUX CHIOPY.L CJIiI MPOBOIU-

TH 32 (hopMyJIaMH, sIK1 HaBeIeH1 y CrelialibHIiA JiTepaTypi.
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2.5.Cnopyou, memoou it cnocoou niozomoeku 600u Osa NUMHUX MA
mexHono2iuHux nomped. OCHOBHI M exHoN02IYHI npoyecu i cxemu
ROJNUWEHHA AKOCMI 600U

OCHOBHI TEXHOJIOTIUHI MPOIECH TOIIMIICHHS SKOCTI BOJH TMOJSTAIOTh Y BUIIA-
JICHH1 3 HEl TUX YU HIIMX JOMIIIOK, 10 MICTSITHCS B KUTLKOCTI, sIKa MEPEBUIILYE HOP-
MU. SK IpaBUiio, 3aCTOCOBYIOTh MPOSICHEHHSI, 3HEOAPBIICHHS 1 3HE3apasKyBaHHS BOJIH.

IIposscHEHHS BOAM IIOJIrae y BI/II[EL]'IGHHi 3 BOJH 3aBUCJIUX PCHOBHH,

TOGTO 3MEHIIEHHi 11 KanaMyTHOCTi. Moro MOHA IIPOBOJUTH HITAXOM BiICTOIOBAHHS
1 GubTpyBaHHsa. OHAK TpaJUIliiHE BIICTOIOBAHHS MPOXOJIUTH JOBTO 1 MPU 3HAUHUX
BUTpATaxX BOJM BUMAra€ 3HaYHHUX IUJIOINI Ta TPOMBBAKUX criopyn. J{ist mpuckopeHHs
MIPOSICHEHHS Y BOJIY BBOJISATh XIMI4HI PEYOBHHHM - KOATrYJISIHTH, 1110 Pa30M 13 3aBUCIIU-
MU 1 KOJIOITHUMH YaCTUHKAMU YTBOPIOIOTH IUJIACTIBIlI, SIKI JOCHUTH IIBUIKO BIIJIUIS-
FOTHCS Bl BOJIU.

3He3apaXyBaHHS BOJAM - 3HULICHHA MIKpOOPraHi3MiB, OakTepiH,

BIPYCIB, TOJIOBHUM UMHOM MATOT€HHUX, Kl MOXKYTh BUKIMKATH UTYHKOBO-KHIIIKOBI
3aXBOPIOBAHHS: X0JIePY, TU3CHTEPIIO, Mapatud Ta iH. 3HaUHA YacTHHA OaKTepi 1 Bi-
PYCIB 3aTPUMYETHCS MPU MPOSICHEHH1 BOJW BIICTOIOBAHHSM 1 (UIBTPYBAaHHAM, a Ti,
10 3TUIIINACS, 3HUIIYIOTh IUIIXOM O0OpOOKH BOJIU XJIOPOM, 0O30HOM, Cpibjom abo
ONPOMIHIOIOUH 11 OaKTEPULIMAHUMU YAbTPa(ioJeTOBUMH MPOMEHIMHU.

3HeOapBAEHHS BOJIHU - yCYHEHHS PEUOBHH, II0 OOYMOBIIOIOTH KO-

JHOPOBICTH BOJU. SIK mpaBumiio, 3HE0APBJICHHSA BOJIM MPOXOJUTh MPU MPOSICHEHHI U
3He3apaXyBaHHI. Pe4oBuHH, 1110 00YMOBIIIOIOTH KOJBOPOBICTh BOJIH, BUAAISIOTHCS 32
PaxyHOK KOaryJsiiii Ta OKUCJICHHS.

Cxema 0YHMCHOI CTaHIIii 3 peareHTHUM OYHIIEHHSM BOJM MOKa3aHa Ha puc.2.5,
a. Heouwninieny Boay mo1at0Th y 3MIIIyBay, A0 SKOTO OJHOYACHO BBOMASTH MEBHY Ki-
JBKICTh PO3YMHY KOAryJsiHTIB. Jlani Boja HAIXoIUTh Y Kamepy, 1€ POXOIUTh peak-
ITis1 3 YTBOPEHHSIM IIJIACTIBI[IB, a MTOTIM - Y BIICTIMHUK. BigcTossHa Boa /i1l OcTaTo4-
HOTO TIPOSICHEHHSI TIOJIa€ThCsl Ha (PUIBTPH, MICIS YOTO ii 3HE3apaKyIOTh 1 HANpaBJIs-
I0Th B pe3epByapu yucToi Bogu. Cxema OYMCHOI CTaHIL 3 Oe3peareHTHUM OYHIICH-

HSIM BOJIM TTOKa3aHa Ha pwuc. 2.5,0.
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Puc. 2.5 -CxeMu ouncHOI cTaHIIIi:
a - TIpU OYMIIC HHI 3 peareHTaMmu; 6 - IpU OY UIIIe HHI O€3 peareHTiB:
1 - noaua HeouHILIEHO1 BOAM; 2 - peareHTHE TOCIOJapCTBO; 3 - 3MIllyBay;
4 - xkamMepa YTBOPEHHSI IIACTIBIIB; 5 - BIICTIMHUK a00 MPOCB ITJIFOBAY 13 3aBHCIIUM OCAJIOM;
6 - mBuAKKH GUTETP; 7 - 3HE3apaKyBaHHs BOIH; 8 - pe3epByap YHCTOT BOJIH;
9 - TpyOompoBoAM 1S BUAATIEHHS Ocaay 1 mpoMuBHUX BoJ; 10 - ropu3oHTaNbHUN BIICTITHUK;
11 - noBuTbHUI QLABTP

TexHOIOTIYHI CXeMH 00POOKH MII3EMHHMX BOJ JJIsI TOCITOAAPCHKO-IMMTHUX TOT-
peb 3HAYHO MPOCTIII, HDK MOBEPXHEBHUX, OCKUIBKHA BKIIFOUAIOTH JIMIIIC CITIOPYIN JJIS
3He3apakeHHs BoAu. [Ipu HassBHOCTI B MA3EMHUX BOJaX 3aiiza, GTOpy, MapraHIfio Ta
IHIIUX €JIEMEHTIB CXEMH 1X OOpOOKHM BKIIIOYAIOTh CIIOPYAHW JJI 3HE3AJT3HEHHS a0o
BUIAJICHHS BUIMOBIAHUX JOMIIIOK.

[lepeminyBaHHsI pO3YUHIB KOAryJISIHTIB 3 BOJOT0, SIKa OUHIIAETHCS, POBOASATH
3a paxXyHOK YTBOPEHHS BUXPOBHUX MOTOKIB BOJHM HEPYXOMUMH HANPSMHUMU MOBEPX-
HIMU a00 B pe3yJbTaTi MEXAHIYHOTO MEPEMIIIyBaHHS MIllIaJKaMHU Y CIeliabHUX
IPUCTPOSIX - 3MilTyBavax. [3 3MillyBayiB BoJa NOTpaIlisie B KAMEPY YTBOPEHHS ILjlac-
TIBI[IB 1 TOTIM HAJIXOJUTh y BIICTIAHUKH, € TJIACTIBI[I BUIAJAI0Th B ocajl. BincTiii-
HUKH 32 KOHCTPYKIEIO 1 pyXOM BOJIU MOXYTb OYTU 2OpU3OHMAbHI, 6EPMUKATLHI U
padiamni (puc. 2.6).I'opusoHTanbHi BIACTIHHUKN (puC. 2.6,a) - IPSIMOKYTHI, BUTS-
THYTI B MJIaH1 32 pyXOM BOJH, 3aJ1I300€TOHHI pe3epByapH, 1€ BOJla PyXaeTbcs B TOPU-
30HTAILHOMY HAIPSIMKY Bil OAHOT'O TOPIISI CIOPYIH J0 HIIOTO.

Beprukanbui BincTiiiHukHN (puc. 2.6, 0) - 3aii300€TOHHI pe3epByapH KpyrJoi
a00 kBaaparHOi GOpPMH B TUIAHI, B SIKUX BOJA PYXA€ThCS BEPTUKAIBHO, SIK MPABUIIO,

3HHU3Y BBCPX.
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Pamianpauit BinctiiHuK (puc. 2.6,B) - KPYrauil 3a1i300€TOHHUI pe3epByap 3
HEBEJIMKOIO Y TMTOPIBHAHHI 3 TIaMETPOM BHUCOTOI0. Bos1a B HhOMY pyXa€eThCsl TOPH30H-

TaJbHO BiI IEHTPY 10 nepudepii B pagiaTbHOMY HaIIPSIMKY.

A ——— | Ll

rrre.  H P

Puc. 2.6 -Cxemu BiICTIMHUKIB:
a - TOPU30HTAJIbHOTO; O - BEPTUKAJIBHOTO; B — paJiiajhHOTO!
1, 3 - TpyOonpoBoay Moayi i BiTBOAY BOIH; 2 - 30ipHUMN JOTOK; 4 - TpyOONPOB i1 A1l BUNATICHHS
ocaiy; 5 - 30Ha BIICTOIOBAHHS; 6 - TPUCTPOI TS PIBHOMIPHOTO PO3MOALUTY BOJH;
7 - epma juist 3rpibanHs ocany

HIBuaKicTs pyxy BOAM Y BincTiiiHUKaxX npuitmarots Bin 0,5 - 0,75vum/c 114 Be-
PTUKAITBHUX 1 3 - 8MM/C - 1JIs1 TOPU3OHTAILHUX.

OcTarouHe TPOSICHEHHS BOJM JOCATAETHCS (PUIbTpYBAHHSIM, TOOTO TPOITyC-
KaHHSIM BOJM 4epe3 Imap ApiOHO3epHUCTOro (PuibTpyrouoro marepiany (KBapiioBHid
MCOK, KepaM3HT, NOAPIOHEHUI aHTPaLUT, CIIIHEHUIA MOJTICTUPOJI Ta 1H.). 3a KOHCTPY-
Kiiero ¢imbTpu OyBaroTh BinkpuTi (0e3HamipHi) it 3akputi (HamipHi). [Buaki GibT-
pU MepeBaXHO OYAYIOTh BUIKPUTHUMH Yy BUTJISII 3al11300€TOHHOI KaMmepH, 3aBaHTa-
KeHoi GuIbTpyrounM marepiaaom. OUbTpu MOXKYTh MaTH OAHOPITHUNA QUIbTPYHOYUI
Marepiasr abo OyTH 3 pI3BHMX MaTepiaiiB: ABO - a00 Oararomaposi ubTpu. ToBIIMHA
GUIbTpYIOYOro 3aBaHTaXEHHA mpuiimMatoTh B Mexax 0,7-2 M, giamMerp 3epeH
0,5-2 mm. [Ilo0 3anmo6irTh BUMHUBaHHIO (DUILTPYIOUOTO MaTepialy, MDK PELIITKOIO 1
GUIBTPYIOY0I0 MACOTO 3aCUMAOTh MIITPUMYIOUHIA II1ap 3 TPaBIfo.

[Napamerpu GUIBTPYIOUOTO 3aBaHTAKEHHS MBUAKUX QUIBTPIB 1 pEKUM iX po-
OOTH TIpH peareHTHOMY OYHIIICHH]I BOJW TPU3HAYAIOTh BIIMOBIIHO 10 BKa3iBOK [4].

JI1s1 0CTaTOYHOTO 3HUIICHHS y BT UIbTpOBaHI BO1 )KUBUX OPTaHI3MIB, B TO-

My YHCJ TAaTOTeHHHX, 3aCTOCOBYIOTh 3He3apakyBaHHA. Jle3iHdeKmiro Boam 3iiic-
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HIOIOTh XIMIYHAMH ¥ ()BUYHAMH METOAaMH. Y TEPIIOMY BUIIAAKYy BUKOPHUCTOBYIOThH
CHWJIbHI OKHCITIOBAYl: XJIOP, TITOXJIOPUT HATPit0, XJIOPHE BalHO, 030H, HOJ, Mapra-
HEIlb, MepeKuc BoAHIO Ta iH. [Ipn pBHIHMX MeToaX BOAy 0OpOOIISIOTh HA OaKTepH-

IIUHAX, CIEKTPOJII3HUX, TEPMO- Ta IHIINX YCTAHOBKAX.

2.6.CneuianvHi memoou niozomoexku 600u
3ase)xXHO BiI BJIACTUBOCTEN JIXKEpesia BOAONOCTaYaHHsI a00 BUMOT CIIO’KMBAYIB
710 SIKOCT1 BOJU MO€e OyTH NOTpiOHA crieniajibHa ii 00poOKa: MoM'sIKIIEHHs, 3He3all-
3HEHHsI, cTabuI3aNis, 1e3010pallisi, 3HECOJIECHHS, BUNAJICHHS a00 BBEICHHS OKPEMHX
KOMIIOHEHTIB, OXOJIO/DKEHHS TOILIO.

[HoM'sKMEeHHS BOJAMU 3aCTOCOBYIOTH JJIl 3HMKEHHS 1i JKOPCTKOCTI

NUIIXOM YCYHEHHSI 200 3MEHIIIEHHS COJIeH KaJbIIF0 1 MarHi0 TOJOBHUM YHUHOM IPH
HiATOTOBLI BOJM JIJISl KOTEIbHUX YCTAHOBOK 1 TEXHOJIOTTYHUX MOTPEO OKPEMUX M-
pueMcTB. PO3pBHAIOTH METOJM PEAreHTHOIO 1 KaTIOHITOBOTO MOM’ SKIIEHHS BOJM.
[Ipu nmoM'siKIIEHH] M1I3€MHUX BOJI, K MPaBUJIO, BUKOPUCTOBYIOTh KaTIOHITOBI METO-

11, TIOBEPXHEBUX - PEAreHTHI, K1 MPOBOASTh OAHOYACHO 3 MPOSCHEHHSIM.

3He3anizHeHHs BoAU. [lpu3HayHOMY BMICTI 3ajli3a BOJIa MPU KOH-
TakKTl 3 KUCHEM Ha0yBa€e Oyporo KOJbOPY 1 HEMPUEMHOTO METAIMHOTO npucMaky. [1na-
CTIBIIl TIIpaTy OKUCY 3ali3a BUMAJAI0Th B OCAI 1 MOXKYTh BUKJIMKATH 3apOCTAHHS TPYO.
Bopna 3 BenmukuM BMICTOM 3aiTi3a HENpUIATHA IS JEIKUX MIANPUEMCTB, TOMY I1I0 MOKe
BUKJIMKATH TICYBAaHHS MPOJYKIIil, 3MIHIOIOUH 11 KOJIip (BUPOOHHUIITBO TKAHWH, IITYYIHOTO
BOJIOKHA, Iarepy, IUTBKH, GoTolanepy Tomo). BmicT 3aii3a B TUTHIM BOA1 HE TTOBHHEH
nepesuntyBata 0,3Mr/J, a B TEXHIYHIN BOAI - BIIIOBITHO BUMOTaM TEXHOJIOTB.

[Ipu 3He3an3HEHHI M3eMHUX BOJ HailuacTille BUKOPUCTOBYIOTh Oe3peareHt-
HI METOJIHM, a TTIOBEPXHEBUX BOJ - PEAreHTHI, OCKUTbKM OJHOYACHO BHUPIIIYETHCS 3a-
BJIaHHS TposicHEeHHS BoAu. [Ipu Ge3peareHTHUX METOJaX BOIY CTIOYaTKy aepyroTh, a
noTiM QUIHTPYIOTH Ha KOHTAKTHUX 1 MiaHuX QitbTpax. B IKOCTI peareHTiB 11 3He-
3QJIIBHEHHS BUKOPHUCTOBYIOTH CYNb(haT alFOMIHIIO, BaITHO a00 peareHTU-OKUCTIOBAYI.

Crabinizamnmis BOAM MOJITAE B HaJIaHHI 1l BJACTUBOCTEH, TIPH SIKUX

BOHA BTpayae 3J]aTHICTh BUKJIMKATH KOPO3it0 a00 BinkiIamaru coui. Ctabimizamiro Bo-

Y 3A1ACHIOIOTH TMEPEBAKHO Yy MPOMHUCIIOBHUX cHucTemax. Jljig yCyHeHHsI KOpO3IMHUX
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BJIACTUBOCTEH BOJIM HA METAJl 3aCTOCOBYIOTh MIITYKHEHHS a00 (ocdaryBaHHS BOJIH.
[Ipu mimmy>KHEHH1 Y BOAY BBOJSTH BatHO a00 KaTbIIMHOBaHY coy. Jis 3amo0iraHnHs
3apOCTAHHIO TPYO KapOOHATOM KaJIBIIIFO0 3aCTOCOBYIOTH MIIKUCIICHHS BOJIH CIPYaHOIO
(consHOI0) KHCIOTOI0 a00 TPOBOAATH JCKApOOHI3AII0 BOJIM IUIIXOM IPOJTyBaHHS
yepes BOAYy NMMOBUX Ta3iB.

Jlst 60poTHEOM 3 010JIOTTIHUM 3apOCTAHHIM TPYOOIIPOBOIIB 1 00IaTHAHHS TIe-
PIOANYHO BUKOPHUCTOBYIOTH KYTIOPOCYBAHHS 1 XJIOPYBaHHS BOJIH.

3HECOJEeHHS BOAMW TMONITac y BUAAICHHI 3 HEl PO3YMHHUX COJIEH.

[ToBHE 3HECOJICHHST HEOOXITHE JUIT OKPEMUX TEXHOJIOTIYHHMX MPOIIECIB, 30KpeMa MPH
MIITOTOBII BOJAM JUBI KOTJIB BHCOKOTO THCKY. YaCTKOBE BUAAICHHS PO3YMHHUX CO-
Jell Ha3UBaKOTh OIPICHEHHSIM.

OrmpicHeHHs: BOAM 3 BMICTOM coJieid 10 2-3 1/11 poBOJSITh IOHHUM OOMIHOM, MpU
KOHLeHTpautii coneit 3-15r/i - MmetooM rinepduipTparii ab0 €IeKTPONABY, IS BOIU 3 BMi-
cToM costeit 6utbiie 10r/1 - IUITXoM 3aMOpOKYBaHHS], AUCTUIBIIL a00 rirnepuibTpalrii.

Jeszonopamnia Boau. /g 3HMKEHHI IHTEHCUBHOCTI MPUCMAKIB 1 3a-

naxiB BUKOPUCTOBYIOTh OKUCJIEHHS 3 HACTYIHOIO COPOLIEI0 PEYOBUH, JJI1 YOTO BOAY
GUILTPYIOTH KP13b IPaHyJIbOBAHE aKTUBOBAHE BYTULIS 3 MEPIOJUUHOI0 HOTO pereHepa-
i€ ad0 3aMiHO0. MOXKIIMBO TaKOX BBOJUTH BYT'ULIS Y BUTJIS/I1 TOPOLUIKY MEPE] BII-
cTiiHUKaMH a00 ¢QuibTpamu. [Ipy HE3HAYHIN IHTEHCUBHOCTI MPUCMAKIB 1 3a11axiB MO-
’KHA BUKOPHCTOBYBATU TUIbKU OKHUCJIEHHS, SIKE€ IPOBOJATH OJTHOYACHO 3 MPOSICHEHHAM
1 3He0apBieHHEIM. OKHUCIIIOBaYaMH MOXKYTb OyTH XJIOp, O30H, II€pMaHraHar Kaliio.
Tur okucrOBayva 1 Horo 103y BCTAHOBIIOIOTH HA OCHOBI TEXHOJIOTTYHUX BUIPOOYBAHb.

Jlerazanis BOJAUW MOJArae y BUJAIECHHI pO3UMHEHUX Y HIM ra3is. [lpu-

pPOAHI BOJY 3BUYAWHO MICTSTh TaKi pO3YMHEHI T'a3U. KUCEHb, BYTJIEKHCIIOTA, a30T 1
MEHIIIE - CIPKOBO/ICHb 1 METaH.

Jlna nerazaitii BOAM 3aCTOCOBYIOTh XIMIUHI M (pBUYHI MeTOAW. XIMIYHI METOAU
0a3yI0ThCsl Ha 3aCTOCYBAHHI pPEareHTIB, IO 3B’ SI3YIOTh PO3YMHEHI Yy BOJI ra3u. Tak jis
BUJIAJICHHSI KMCHIO 3 BOJM BUKOPUCTOBYIOTh METAJIEB1 CTPYXKKH, CYJb(IT HATPIIO, TiIpa-

31H, cipyaHuii ra3. [Ipu BuaaneHHi 3 BOAM CIpKOBOAHIO ii 00pOOJISIOTH XJIOPOM, BITHOB-
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JIFOIOUH CIPKY /IO KPHCTAIIYHOI, sTKa BUTIanae B ocan. JIyst 38’ 13yBaHHS BUTLHOI BYTJICKH-

CJIOTH Y BOJTY BBOJISITh BaIrtHO a00 1K HATP1H, TIEPEBOJISTUM ii B KapOOHAT-10HH.
®dBUYHI METOIU JAera3arlii Boau 0a3yrThCS Ha YTBOPEHHI YMOB, MPH SIKHX PO-

3YMHHICTB Ta31B CTa€ OJM3HKOIO 0 HYJISI (HarpiBaHHsS a00 yTBOPEHHS BaKyymy).

®TopyBaHHS 1 3HEeDTOpPEHHS BOAMU. I IFOACHKOTO OpTaHi-

3MY IIKIJIMBI SK TIOBHA BICYTHICTH (PTOPY B MUTHIN BOJI, TaK 1 HOTO IIBUIICHA KOHIIE-
HTpalis. OnTuMansHUi BMICT GpTopy oBuHeH OyTu B Mexkax 0,8-1,2vr/mn. [Tpu nonwmwke-
HI KOHIICHTpAIlii y BOJY BBOJATH PEarcHTH, IO MICTATh (PTOp (KpeMHi€BO(DTOPHCTHIA
HaTpiii a0 aMOHiif), a Mpu KOHIeHTpalli 1,5Mr/11 1 OUTbIIIe IPOBOAATL 3HEPTOPECHHS BO-
au. OTop 3 BOIH BUAASIIOTH MUBIXOM COPOIIii HOTO 0CaIoM TIPOOKKCY MarHiro, ajroMi-
Hito uu pochaTy Kajbliito, 800 GUIbTPYIOTH BOY Yepe3 COPOEHT, KUt 3aTpuMye GTop.

OxonoaxeHHsS Boau. Cucremax IMPOMHCIIOBOTO BOAOIIOCTAYaHHSA

T OXOJIOJIKEHHSI BOAM BUKOPUCTOBYIOTH OXOJIOJXKYBaJIbHI CTaBKH, OaceiiHu 1 rpa-
nupHi. B 0X010KyBalbHUX CTaBKax B OJHOMY KIHI[I CKHIAIOTh HArpiry BOIY, a B
HIIOMY 3a0UparOTh 0XOJIOKEHY. B OacelfHax Harpity Boay po30pHU3KyIOTh 10 TOBe-
PXH1 BOJIY 32 JOTIOMOTOI0 HACa0K, @ OXOJIO/XKEHY 3a0UparoTh Ha JesKiid rIMOnHI.
HaiiOutb11e nommpeHHst OTpuMaiti rpaaupHi. Y HUX HarpiTy BOJy MOAAIOTh Y BEp-
XHIO YaCTUHY OaIlTy 1 po3NOAUISAIOTH 3pOlilyBayaMy Mo BCi mionil. Boxa, po3dpuskyro-
YUCh, CTIKAE BHU3. XOJIOAHE MOBITPSI HAAXOAUTh B HIDKHIO YaCTUHY TPAAUPHI 1, MiIHIMA-
IOUMCh BBEPX, OXOJIOMKYE Bony. Bucora rpanupens — 20-80M. BUKOpHCTOBYIOTH TakoxX
TpavpH1 3 IPUMYCOBOIO BEHTWIBILIEIO. [ paqrpHI BUKOHYIOTH 3 JIEpEBA UM 311300 €TOHY.

Konmponwohi 3a60anns
1. HaBecTr OCHOBHI ITOKA3HUKU SIKOCTI ITIUTHOT BOIH.
2.HaBecTn cxemm BOJI03a0IpHHUX CIIOPY, 33 JIOTIOMOT'OIO SKHX OepyTh BOAY 3

MOBEPXHEBUX 1 MI3EMHUX JKEPEIL.
3.0xapakTepu3yBaTy 30HHU CaHITAPHOT OXOPOHHU JKEPeJT BOAOMOCTadaHHS.
4. SIke caHITapHO-TIT I€EHIYHE 3HAYEHHSI Ma€ OYHUIIICHHS BOJIN?
5. Ha3BiTh OCHOBHI TEXHOJIOTTYHI MPOIIECH ¥ CXEMH TOJTIMIIICHHS SIKOCTI BOJIH.
6. [TosscHuTH TPUHITUIT PpOOOTH 1 HAKPECHITh CXEMH CIIOPYJ UL MPOSICHEHHS
BOJIM (BIICTIHHHKH).

7. Jlati cTHCITy XapaKTEPUCTHKY CIEIIaTbHUX METO/IIB MIITOTOBKH BOJIM.



TEMA 3. CITOPYIH H MEPEJKI BOJOIIOCTAYAHH A

MeroaunuHi pekoMenaani. Heo0xinHO 03HAOMUTHUCH 3 PI3HUMH THUIIAMH BO-

JOMIAHOMHUX MPUCTPOIB, iX KOHCTPYKULIMHU Ta MPUHIMIOM 1ii. Bmitn minGuparu
HAcoC 3a 3a/IaHMMU BUTpaTaMy 1 NOTPIOHUM HAmopoM, 3HATH OCHOBHE OOJIaIHAHHS
BOJIONPOBIAHUX HACOCHMX CTaHILiM. Y po3aun “Perymtoroui i 3amacHi CIOPyAH B CU-
CTEMI1 BOJOMOCTA4aHHs" MOTPIOHO O3HAMOMUTUCH 3 OOJAHAHHIM 1 KOHCTPYKIIEIO
BOJIOHAIMIPHUX OAIlT 1 NiA3EMHUX PE3€PBYapiB.

binb1e noJoBUHU BapTOCTI CUCTEM BOAOINIOCTAUYaHHSI CTAHOBUTH BAPTICTh 30B-
HIIIHIX MEPEX, TOMY BaXJIMBO MPAaBUIbHO NPUNHATU CXEMY MEpEexi, MaTrepiai 1 aia-
MeTpu TpyO. BUBUMTH, SIK MPOKJIaAar0Th TPYyOONPOBOAM IMPHU TMEPETUHI MEPEUIKO/
(piuoK, KaHATIB, APIB, 3AT3HUIL, ABTOMOOUTLHUX A0PIr ToII0). Po3ibparuce, sk BU-
npoOyIOTh 1 MPUHMAaIOTh B €KCILTyaTalll0 TpPyOOIIPOBOIH, @ TAKOK 3HATU OCHOBHI 3a-

BJIaHHA eKanIyaTauﬁ CHUCTCM BOAOIIOCTAYAaHHI.

3.1.Tunu nacocieé ma ix xapaxmepucmuxu

Hacocu - 11e rigpaBiiuHi MaIlMHMY, SIK1 IEPEAIOTh PIAMHI, 10 IPOTIKAE BCEpe-
JIMHI HUX, €HEPrii0, OTPUMaHy 30BHI. 3aBASKH 1IbOMY PIIMHA MITHIMAETHCS HA JEAKY
BUCOTY a00 OTpUMYE BIANOBIAHUI TUCK. 3a MPUHLMUIIOM POOOTH 1 KOHCTPYKIIEIO PO-
004YMX OpTaHIB HACOCHU MOJUIAIOTh HA 00’ €MHI W JUHAMIUHI. Y JUHAMIYHHUX PIIMHA
1] JIIEI0 CUIIM MEPEMIILY€ETHCS B KaMepl, sika MOCTINHO 3’ €JHaHa 3 BXOJIOM 1 BUX0/I0M
Hacoca. OO’ eMHI HacOCH MPALIOIOTh 3a NPUHIUIIOM, MPU SKOMY PIIMHA MEpPEMITy-
€THCS LIUIIXOM TIEPIOIUYHOI 3MIHH 00’ €My KaMepH NP NEPEMIHHOMY MO€THAHHI i1 13
BXOJOM 1 BUXOJIOM. PiguHa 3a KOXXHHM LMK TOJAETHCS TEBHUMHU TMOPIISIMH -
00’ eMaMH.

Jlo nuHAMIYHUX HACOCIB BIMHOCSTH: jomareBl (BIAIIEHTPOBI, OCBOBI, JilaroHa-
JbHI), B IKMX PIIMHA NEPEMIILY€EThCS UIIXOM OOTIKaHHS JomacTel podbouoro kKojeca
(puc. 3.1a, 6); BUXpOBI, B IKUX pIAMHA TEpEMIIIYEThCS 0 nepudepii pododoro ko-
aeca (puc. 3.1,B); UIHEKOBI, B SKUX PiAUHA MEPEMIIIY€ETHCS ITHEKOM (TBUHTOM) Y3-
0B Horo oci (puc. 3.1,1); epmidtu (MOBITPsIHI BOAOMIAHOMHHUKH), B OCHOBY pOOOTH

SKUX TIOKJIQJICHO MPUHIIAIT BUKOPWCTAHHS PI3HMII TYCTHHH DPIIMHH 1 MOBITPSHO-
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BOJITHOI CYMIIII B CHCTEMI CITOJIYYEHUX TPYOOmpoBoaiB (puc. 3.2); CTpyMEHeEBI, Kl
BHUKOPHUCTOBYIOTHh €HEPTIIO PIAUHH, 0 MIIBOAUTHECS 30BHI (puc. 3.3);TinpaBiidHi Ta-

paHH, B SIKUX JJIS MTHATTS PITUHA BUKOPHCTOBYETHCS CHEPTiS TAPaBIMHOTO yaapy,

Ta HIII.

Puc. 3.1 -Cxemu Binnentposoro (a, 6), BuxpoBoro (B) i mHeKoBoTO (T') HACOCIB:
1 - poGoye komeco; 2 - KpUBOJ iH iifHi Jlomari; 3 - KOpIyc,
4,5 - BCMOKTYBJIBHUH 1 HaMlIpHUN TPYOOIIPOBOIH; 6 - MHEK
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Puc. 3.2 -Cxema poOoTu epiidTa: a - HarHITATLHOTO; 0 — BCMOKTYBAJIbHOTO);
1- BogominitomHa TpyOa; 2 - moBITpsiHA TpyOa Bif KoMIpecopy; 3 - obcagHa Tpyoa,
4 - popcyHKa; 5 - emynbcis; 6 - Tpyda 10 BakyyM-Hacoca.

BononpoBinHi HaCOCHI CTaHLil 00JaAHYIOTh, SIK IPaBWJIO, BIALICHTPOBUMU Ha-
cocamu, sIKI MarOTh Taki epeBarv Haj HACOCaMH IHIIMX THUIIIB: MIPOCTI 3a OY10BOIO,
Ha/1MH1 B eKCIUTyaTalil, 3a0€e3Me4yoTh pIBHOMIPHY MOJa4y PIIMHU 1 MOXKYTh O€310-
CEpENIHbO 3’ €IHYBATUCS 3 E€JEKTPOJBUTYHOM.
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OO’ eMHI 1 TTOPIITHEBI HACOCH MPAITIOIOTH 3a MPUHIIMIIOM MEXaHIYHOTO BHTIC-

HEHHS 3aMKHEHOTr0 00’ emy pinuau (puc. 3.3).

Puc. 3.3 -BogoctpyMeneBuii Hacoc:

a - cxema Hacoca; 0 - cxeMa yCTaHOBKH Hacoca:
1 - BcMOKTYBasibHA TPYOa; 2 —HamipHa Tpyoda,; 3 - como; 4 - 3MilTyBajibHa Kamepa,
5- mucdy3op; 6 - TopIOBHUHA

i
o

a —

Puc. 3.4 -Cxemu nopiiHeBux HacoOCIB:
a - BEpTUKAIBHOTO; 0 - FO pU30 HTAJIb HOTO;
1 - BcMOKTYBaNTbHA TPYOA; 2 - BCMOKTYBAJIBHUH KITamnaH; 3 - podoya kamepa,
4 - garHITAIBHUH KianaH; 5 - HamipHa TpyOa; 6 - mopiteHb; 7 - MUIHIp; 8 - mToK; 9 - MOB3YH;
10 - marys; 11 - kpuoumn (BMT; HMT - BepxHs i HUKHS MEPTBI TOUKH)

[MoBiTpsiHi migoMHUKY (epaiTh) 11 migiioMy i moaaqi BOAX BUKOPUCTOBY-
I0Th CTUCHEHE (PO3pilsKeHe) MOBITPS, TOMY BUMaraioTh OyIIBHUIITBA KOMIPECOPHUX
ctanuii. EpnidTu npocti, HafiliH1 32 KOHCTPYKIEIO 1 B eKCILTyaTallii.

C1pyMeHeBl HacOCH 3HAWIUIM IIMPOKE 3aCTOCYBAHHS JJI BiIKAYyBaHHS OCaTy 3
BOAONPUIMATILHUX 1 BIACTIMHUX CHOPY/ 1 BIICMOKTYBAHHS TMOBITPS 13 BCMOKTYBAJIbHUX
TPYO MpH 3aMyCKY BEIMKUX BIIIIEHTPOBUX HAcOCIB. [lopiiHEeB1 i BUXPOB1 HACOCH B JITAHUI
yac JUil THoMy BOAM 3aCTOCOBYIOTh PIIKO 1 TUIbKM B TUX BUIJKaX, KOJIM PU HEBEJM-
KHUX BUTparax NoTpiOeH BUCOKWM THUCK. POOOTY KOXKHOrO Hacoca B CKJa/l YCTaHOBKU
(puc. 3.5)npHifHATO XapaKTepu3yBaT TAKUMU NapameTpamu: nogada Q, namip H, moty-

KHICTh N, KOe]IlIEHT KOPUCHOI JIii N 1BUCOTAa BCMOKTYBaHHS Hgy,.

32



|
;
i

‘l'

|]|

Bll==

[l

N

|
o

Hrg

Puc. 3.5 -Cxema ycTaHOBKH BIUIIIEHTPOBOTO HAcoca:
1 - HanipHu# TpyOONpOBin; 2 - 3acyBKa; 3 - 3BOPOTHHH KamnaH; 4 - MAaHOMETD;
5 - Hacoc; 6 - BakyyMMeTp; 7 - BCMOKTYBaJIbHHU TPYOOIIpoOBin; 8 - mpuiiManbHUI KIaraH,
H, - reomerpuyna Bucora BcMokTyBanHs; Hy - reomeTpuyHa BucoTa migiiomy Boau,
H - moBHuii Hamip Hacoca (MOBHA BUCOTA MiTiHOMY BOJM); Ny - BTpaTh HAIlopy Y BCMOKTYBaJIBHOMY

TpybotpoBoi; hyy - BTpaTé Harmopy B HaMipHOMY TP YOOIIPOBO/Ii

ITomaua Hacoca Q (i/c, M3/r0z[) - 11e 00’ €M PITUHH, SIKAIA TTOJTA€THCS HACOCOM 3a
ouuuIo Yacy (1/c, m>/rox). Harmip Hacoca H (M) - 1ie IPHPICT eHeprii MOTOKy pinu-

HHU, 1110 NPOTIKAE Yepe3 Hacoc.

3.2.Booonpoeioni nacocni cmanuii

Jlo cxiagy HaCOCHUX CTaHIlN BXOASTH OCHOBHI (poOoui) i pe3epBHi arperaru,
HACOCH CTICHIATLHOTO Mp3HAUYCHHs (MPOTHIOKEKHI, IPEHAKHI Ta 1H.), @ TAKOXK J0-
noMbKHE 00JIaTHaHHS, SKe 3a0e31edaye HopMalbHy po0OTy pobouunx arperariB (eJek-
TpOOOIaJHAHHS, MITHOMHO-TPAHCTIOPTHI MEXaHI3MH, KOHTPOJIbHO-BUMIPIOBAIbHI U
CUTHAJIbHI MpUCTpOi TOmlIO). SIK mpaBmiio, OYy/iBIIi HACOCHUX CTAHIIIA MPOEKTYIOTh
Kpyriaumu ado MpsIMOKYTHUMM B IUIaHI. 3@ MICHEM PO3TAlllyBaHHS B 3arajibHIi cXeMi
BOJIONIOCTa4aHHs 1 NPU3HAYEHHSIM HACOCHI CTaHIlii PO3AUIAIOTh Ha CTaHILil MEepUIOTro
W Apyroro miaiioMy, miABUILYBaIbHI ¥ HUPKYISALIAHI.

CraHuii nepmoro migioMy MpU3HAYEH1 i NepeKauyyBaHHS BOJHM 3 JIKepelna
BOJIOTIOCTa4aHHS HA OYMCHI CIIOPY/IH, a KO OYUIICHHS HE MOTpiOHE, TO B pE3€pBY-
apu yuctoi Boau. s 3abe3neueHHs cTabuibHOT POOOTH BOJAONPUNMATIBLHUX 1 OUYHC-

HUX CIIOPYJ HACOCH CTaHIII MEPIIOTo MiAHOMY PO3PaXx0OBYIOTh HA PIBHOMIPHY MOJa4dy
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BoAW TpoTsiroM ao6u. CTaHIlii APyroro migidoMy IMepeKkadyroTh BOAY 3 pe3epByapiB
9UCTOI BOAM JIO CrioKuBada. OCKUTBKYU CIIOKMBAHHS BOJIM HA TOCTIOIAPCHKO-TUTHI 10~
TpeOu He PIBHOMIPHE MPOTATOM JOOH 3a TOAMHAMH, TO HACOCHI CTaHITl 3a0€31MedyI0Th
10/1avy BOJIM 3 ypaxXyBaHHAM Ili€i HepiBHOMIpHOCTI. [ 3a0e3medenHns moaadi po3pa-
XYHKOBHX BATPAT BOJM Ha TaCIHHS TOXKEXKI CJIif TiependadaT B HeOOXITHUX BUTIATKAX
BCTAHOBJICHHS TIPOTHIIOKEKHUX arperarie B HACOCHUX CTaHIIIIX IPYroro maioMy abo
BJIAIITYBAHHS CICHIATLHUX POTUTIOKEIKHIUX HACOCHUX CTAHITIM.

[MupkymsiiiiHi HaCOCHI CTaHII BJAITOBYIOTh B CHCTEMax TEXHIYHOT'O BOJIO-
MOCTAYaHHS y THUX BHUIAAKAX, KOJU HEOOXITHO 3a0€3MEUNTH MUPKYISINII0 BOJIH, Ha-
MPUKIAA, Y 3aMKHYTHX CHCTEMaxX OXOJo/KeHHs. [limBuIyBabHI HACOCHI CTaHITI
HIBUIIYIOTh HaMip Y BOJOMPOBIMHIA Mepexi. Hacocu B boMy BUMAAKy MITKIIOYA-
10Th 0e31mocepeaHpo 0 BOAONPOBiaHOI Mepexi. Ha puc. 3.6 nokazaHo HacocHy cTa-

HI[IIO 2-TO MiTioMy.

3.3. Pecynioroui it 3anacui cnopyou

Perymotoui i 3anacHi cnopyau B CUCTEMI BOJIOTIOCTAYaHHS - L€ HamipHi abo
Oe3HaripH1 pe3epByapu 3 IEBHUM 00’ €MOM BOJIH, SIKUI MOTPIOHUIA J1JIs1 pETyYJIIOBAHHS
poOOTH CUCTEMH 1 JJIs1 YTBOPEHHSI HEAOTOPKAHHOTO 3aIlacy Ha BUMAJOK MOXKEX1 a00
aBapiii. PerynroBaHHs MOJSIrae B y3ro/IK€HH1 pI3BHUX PEKUMIB 1I01a4l Ta CTIOKUBAHHS
BO/IY 32 JOTIOMOTOI0 aKyMYJIIOI0UMX eMKocTel. [Ipu nmogadi Boau noBepx CroKUBaH-
HSl BOHA HAaKOMUYY€EThCS B EMKOCTAX, a PU HEAOCTAYl - 3a0UpaeThes 3 HUX. Peryimto-
BaHHS 3a0€3Ie€4y€e BIAHOCHO PIBHOMIpHY pOOOTY BO/I03a00pIB, OUYUCHUX CIIOPY/ 1 HA

COCHHX CTaHIINA
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Puc. 3.6 -Hacocna ctaniiis 2-ro migiomy
1 —manmmHHa 3a1a; 2 — IMTOBE MPUMIIICHHS; 3 — TpaHc GopMaTOpHi KaMmepu

Perymoroui i1 3amacHi eMKOCTI pEKOMEHIYEThCS 00’ €IHYBaTH B OJIHIN CIIOPY/Ii.
Ile He TUTBKM BUTAHO €KOHOMIYHO, ajieé ¥ JO3BOJMUTHh YHUKHYTH 3HMKEHHS SIKOCTI
BOJIY PU TPUBAJIOMY 30€piraHHi.

/o HanmipHO-PeryJlK4YuxX CNOpyad BiIHOCATH. BOJOHAMIPHI OallTH, BUCOKO
pO3TaIIoOBaHi HAJ3€MHI HAITIpHI pe3epByapH, a TAKOXK MOBITPSTHO-BOIHI (TiIpOTTHEB-
MaruuHi) 6aky. IX po3MIlIyIOTh B HAMBHIMX TOUYKaX MicLeBOCTi 6ia abo Oesmoce-
pPEIHBO Ha MEPEXl HaceNeHOro MyHKTy. KpiM perymoBaHHs, BOJOHAMIpHI OamTu i
pe3epByapy BUPIBHIOIOTH HAIlp B MEPEXi, IPU MbOMY 3MIHU T01a41 HACOCIB HE Te-
pPEeIaIOThCS B MEPEXKY.

besnaniphi perymoroui i 3anacHi ciopyau (Haa3eMH1 i Mi3eMH1 pe3epByapH)
BJIAIITOBYIOTH, SIK TIPABUJIO, OIS HACOCHUX CTaHIlM. BoHU ciy)KaTh JJIs peryoBaH-
Hs poOOTH BO/03200PIB, OYMCHUX 1 HACOCHUX CTaHIlIM, 30epiraHHs aBapiiHUX, MPO-

TUIIOKEKHNUX TA IHIIUX 3aracis BOJIH.
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3a CBO€I0 KOHCTPYKINIEID BOJOHAIIPHI OaIlTH SBIIIOTH COOOI0 BOAOHAIIPHHMA
0ak, BCTAaHOBJICHMH Ha OTIOpPI po3paxyHKOBOi BHUCOTH (puc. 3.7). Po3TamryBanHs B

HaWBUIIMX MICISIX BOJOHAIMPHUX OAIlT 3MEHIITYE X BUCOTY.

He

58,0
—

IO v

Puc. 3.7 -Bopgonanipna Garnra:
1 - 6ak; 2 - mpuliMalibHa ciTKa; 3 - BIABIAHUN TPyOONpoBin; 4 - 3BOPOTHHUH KiamaH;
5 - TemriepaTypHHil KOMITeHcaTop; 6 - cTBOI Oamrru; 7 - TpyoonpoBin i mojadi abo BiTBOAY BOIH,
8 - mepenuBHU TpydonpoBin; 9 - 3acyBku; 10 - TpyOONIPOB i IS CHOPOXKHEHHS 0aKys;
11 —rinpo3aTBOp

BonoHnanipHi Oamry 3anekHo Bi penbedy MICLEBOCTI i KOHDIrypailii Mepexi
MOXYTh OYTH PO3TAIIOBaHI HA IMOYaTKy Mepexi (mpoximHa Oarnra), B KiHIII MEpexi
(koHTppe3epByap) ado B 1l MPOMDKHUX TOUKax. Matepianom cTBoa GamTu Moxe Oy-
TH 1IerJ1a, 3a11300€TOH, CTalb ToIo. BeepeauHi cTBoJIa po3MIlyt0Th HEOOXiTHE 00-
JagHaHHA - TpyOH, apmarypy, npuiagu (puc. 3.7).baku B Gamrax MoxyTb OyTu Me-
TaJleBUMU a00 3ani300eToHHUMU. BomoHnamipHi Oamty 3anexHO Bil KIIMAaTUYHUX
YMOB, TeMIIEpaTypy BOJH, PO3MIpIB 0aKy i pekuMy poOoTH GamT (TpuBaiocTi oOMmi-
HY BOJU B 0aKy) MOXKYyTh OyTH 3 MIATPOM JIJIs 3aM00iraHHs MPOMEP3aHHs UM Meperpi-
BY BOJU a00 0€3 HbOro. Y MOpIBHIHHI 3 MIaTPOBUMU O€311aTPOBI BOJOHAMIPHI OalITu
nemeini Ha 15-20 %.Po3po6sieHo TUMOBI pillieHHs BOJJAOHAIIPHUX OaIiT 3 00’ eMOM

6aka 15-800m° i BHCOTOIO cTBONA 6-42 M.
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B okpemux BuImagkax 3aMicTh BOAOHAMIPHUX OAIlIT BJIAINTOBYIOTH TIIPOITHEB-
MatudHi1 0aku. HeoOXimHMIA HaMip B TAKMX YCTAHOBKAX CTBOPIOETHCS CTUCHEHHUM TIO-
BiTpsiM. HemomikamMu Takux CHCTEM € MOoTpeda y BHCOKHX Hamopax HAaCOCHUX CTaH-
I, 10 3YMOBIIIOE JIOJJATKOB1 BUTPATH E€IEKTPOCHEPTIi 1 MOTpedy B KOMIpecopax.
[lepeBaror TiTporHEBMAaTHYHUX YCTAaHOBOK € T€, IO iX MOJKHA PO3TAIlyBaTH B
OyIb-sIKOMY MICIII BOJOHAITIPHOT MEPEXKi, a TAKOXK Y CIEIIaTbHAX MPHUMIIICHHSIX T
3emiiero. J{ms 3a0e3nedeHHs HagIMHOCTI Oe3nepediitHoi poOOTH CUCTEMH BOJIOTIOCTA-
YaHHS BJIAIITOBYIOTh HE MEHIIIC TBOX pe3epByapiB. MbK HUMH PO3TalIOBYIOTh CIICIIi-
aJTbHI TIePEMHUKAF0Y 1 KAMEPH.

VY nutoMy IOMUIBHICT BIAINTYBAHHS PETYJIIOIOUMX 1 3allaCHUX €MKOCTEH, BU-
O1ip MicIs 1X pO3TalllyBaHHS 1 THILY CJIil BU3HAYaTH Ha OCHOBI PO3PAXYHKY CYMICHOI
poOOTH Mepexi, BOJOTPOBOAIB 1 HACOCHUX CTaHIIIM 3 ypaxyBaHHSIM MICIEBUX YMOB 1

TEXHOJIOTTYHUX BUMOT.

3.4. 306Hiwni 6000npoeioni mepeirci

BononpoBinHi Mepexi Mpu3HaY€eHl sl TPaHCTIOPTYBAHHSA BOJM Bi JIKepelna
BOJIONIOCTaYaHHS A0 CHOXUBauiB. BOHM CKIagar0ThCa 3 BOIOBOJIB, MaricTpaJbHHUX
Mepex 1 po3MoAUTLHUX TPYOOTpoBOAiIB. BomoBo1aMu Bojia MOIA€ThCS Bl HACOCHUX
CTaHI[I{l O HACEJIEHOTO MyHKTY, HAa TEPUTOPII IKOTO pO3TallloBaHa Mepeka MaricTpa-
JbHUX 1 pO3MOIUVIBHUX TPYOOIIPOBOIIB.

BonoBoau mpoxnagaroTe HE MEHIIE, HDK Y JB1 JIHII, 3’ €HaHI epeMUYKaMH,
o 3a0e3mneuye 0e3nepediiHiCTh ogauil Boau. BincTanb MK OKpEMHUMU JTHIIMH TIO-
BUHHA OyTH He MeHlIe 5 M npu alamerpi Tpyo 10 300mm 1 10 M - npu TpyOax Ouib-
I0T0 JIlaMeTpa.

MarictpanbHi TpyOONpOBOAM MNPU3HAYEHI JJISI TPAHCIOPTYBAHHS OCHOBHMX
TPaH3UTHUX Mac BoAM. Po3noAuibHUMU TpyOOTIPOBOAAaMH MOAAIOTH BOAY Bl Marict-
pajieil 10 MiCIlb CTIOKUBAHHSI.

Bci BogomnpoBinHi Mepexi MPOEKTYIOTh Ha OCHOBI IJ1aHy 3a0y/10BH HACEJIEHOTO
nyHkTy. [lpu nbomy OepyTh 0 yBaru KOH(Irypailito HACEJIEHOr0 MyHKTY; B3aEMHE

pO3TallyBaHHs JIKepesia BOJOMOCTAYaHHS 1 CHOXHUBAYiB; PO3TAIlyBaHHS BYJIMIIb,
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KBapTaJliB 1 30CEPEKEHUX BOJIOCTIOKMBAYIB (3aBoaH, (paOpuku Ta iHIII); perbed Mi-
cIeBocTl. Mepexi MpOKIaAaoTh M0 Ipoi3aax ado y301d4sax Jopir mapaienbHO JIHI
3a0y0BU. 3arivOJIeHHST BOJIOIIPOBIIHUX TPYO 3al€KUTh Bi TIMOWMHU TPOMEP3aHHS
TPYHTY, TEMIIEpaTypHu BOAHU B TpyOax 1 pexxumy ii mogadi. TpyOonpoBia MoBUHEH OY-
1 Ha 0,5M HIKYE pO3paxyHKOBO1 TIMOMHU ITPOMEP3aHHs, alie He Buie, Hik 0, M 1o
BEpPXY TpYyOH.

3a xapakTepoM B3a€EMHOTO PO3TAlllyBaHHS HACOCHUX CTaHI[IA, BOJOTPOBITHUX
MEpeX 1 HaMIPHO-PETYIIOIYUX CIIOPYA PO3PI3HAIOTH TaKi CXEMH >KMBJICHHS BOJIOTI-
POBITHOT MEpEXKi: 3 OMTHOCTOPOHHIM YUBJICHHSAM a00 3 MpoXigHOIO OamToro (puc. 3.8,
a); 3 TBOCTOPOHHIM JKMBJICHHIM a00 3 KOHTppe3epByapoM (puc. 3.8,0); koMOIHOBaHI
(puc. 3.8,B). 3a po3TaulyBaHHAM Yy IUIaHI MariCTpadbHUX JIH1A PO3PBBHAIOTH: TYIHU-

KOBI (po3raiykeHi), KUTblieB1 i kKoMOiHOBaH1 Mepexi (puc. 3.9).

Puc. 3.8 -BogomnpoBoau:

a - 3 MPOXITHUM pe3epByapoM; O - 3 KOHTP-Pe3epPBYyapoM; B - KOMO1HOBaHI;
H.C. - HacocHa ctanuisg; B.b. - Bogonanipna 6amira

C rr
—
a s 6T

Puc. 3.9 -Cxemu BOAONPOBITHUX MEPEK:
a - TYIMKOBA; 0 - KiJbIIeBa; B - KOMOiHOBaHa
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BomonpoBin, sikuii BUKOHAHO 33 PO3TATY)KCHOI0 CXEMOTO, JCIICBIINM, ale BiH
3aCTOCOBYETHLCS JIMIIIEC B THX BHITAJKaX, KOJHU JOIYCKAETHCS TIEpepBa y BOJIOINOCTA-
YaHHI Ha TIepI10JT YCYHEHHSI MOJKIIMBOI aBapii. bumbIn HagIHHUMY € KUTBIICB1 BOIOTIPO-
BOJIH, SIKi 3a0€31euy0Th Oe3nepediiiHy oJaqy BOAU CIOKUBadaM. Y HACEICHUX MY-
HKTaxX HalJacTiIle BUKOPHCTOBYIOTh KOMOIHOBaHI cxeMu. KimbIle 0XOIUTIOE paifloHH
HaHOUTBIIIOTO BOJIOCIIOKMBAHHS, a 0 OKPEMHUX BOJIOCTIOKMBAYIB MPOKIAAAIOTH Bl
KUTBI TYNUKA. Y TMOAQIBIIOMY Il TYNUKH TPH PO3MIMPEHHI HACEIEHOTO IMyHKTY
MOYYTh OYyTH 3aKUIbIIbOBaH.

3a3HauMMO, MO0 TMPOTHUIIOKEKHI MEPEKI BUKOHYIOTH 32 KUIBIIEBOIO CXEMOIO.
J103BOJISIIOTECS TYITUKH JIMIIIE I KOPOTKUX JiHiH, a ipu goxuHi 200M 1 OiibIme B
KiHI[I BOJOTPOBIAHUX JIIHIM MOBWHHI OyTH MPOTHUIIOKEXHI BojoiiMu. Tpacy rocmo-
JapChKO-TIMTHOTO BOJIOMPOBOY 3a00pOHEHO MPOKIAAaTH HAa TEPUTOPIl 3BaJIHIII,

I[BUHTAPIB Ta MICIb TOXOBAHHA Xy100H.

3.5.Cnopyou na éooonposioniii mepeiici i 6000600ax

BononpoBinHi K0JIOAA31 IPU3HAYEHI JIs1 PO3MILLIEHHSI BOJOMPOBIIHOI apMary-
pH, YIOPABIIHHA HEIO, IPOBEACHHS PEMOHTHUX 1 mpodinaktuuHux pooir. Konoassp
Mae poOody Kamepy 1 Haja Hew ropioBuHy mis ciycky (puc. 3.10).TopnoBuna 3a-
KPUBAETHCS YaBYHHUM a00 CTAJIEBUM JIFOKOM 3 KPHILKOIO, IK1 OyBatOTh JBOX TUMIB: T
1JI. Baxkk1 iroku Ty T BCTaHOBIIIOIOTH Ha MPOi3HIA YaCTUHI ByJHMIL, TFOKU TUIy JI -
Ha TPOTyapax, HEMPOI3HUX MICIX 1 JOPOTax 3 PyXOM aBTOTPAHCHOPTY BaHTAXOIII-
HOMHICTIO /10 S5T.

JIt0KM pO3TaIIOBYIOTh TAKMM YMHOM, 1100 HE 3aBa)KaTH MPOi3Ay TPAHCIIOPTY 1
o0 y KoJ0as31 He MoTparisijia noBepxHeBa Boaa. [Ipu BiiCyTHOCTI TBEPAOTO MOK-
PUTTS JIIOKM MMOBUHHI BUCTYTIATH HaJ TOBEPXHEIO 3€MJI1 HA 5 CM, HaBKOJIO HUX HEOO-
X1THO BJIAIIITYBAaTW BUMOILEHHS IIMPUHOIO 1 M 3 YKIIOHOM Bijl JItOKA.

3a ¢opmoOI0 y IMJIaH1 BOJAOMIPOBIAHI KOJOAs31 OYBalOTh KPYTril Ml MpsIMOKYTHI.
®opMy 1 po3MipHU B MJIaH1 KOJIOI51351 BUOMPAIOTh 3aJIEKHO BIJI llaMeTpa TpyO, a TakoxK

Bi/I pO3MIpIB apMarypH 1 paCOHHUX YACTHH.
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Puc. 3.10 -36ipHWMii 3a11300€TOHHMI OTJISIA0BUI  KOJIOIA3b.:
1 - xUTbIIs; 2 - TUIATA IEPEKPUTTS; 3 - BUMOIICHHS, 4 - X0/10B1ckoOU; 5 - minuTa aHa

Konoas3i BnamroBytoTh 13 3aM300€TOHY, 1IeTH 1, piauie, 3 6yrobetony. s
3aXUCTY KOJIONS3S Bil MOTPAIUIAHHS IPYHTOBUX BOA (IIpU MOKpHUX IpyHTax) nependa-

YaroTh BOJISILIO J1HA 1 CTIHOK Ha 0,5M BHIlE PIBHS IPYHTOBUX BOJI.

Po3pobneHo cepii TUHOBUX MPOEKTIB BOAOMPOBIIHUX KOJIOAS3IB 3 PI3HUMHU
cxeMamu (paCOHHUX YaCTHH 1 apMaTypH JIJIsl CyXUX, MOKPHX 1 IPOCAJHUX IPYHTIB.
[Ipu mpoxoKeHHI TPYOOTIPOBOAY Uepe3 3ATBHUII0 Ta aBTOMOOUIbHI HUISXU

Horo yKiIagaroTh B 3an00bkHMA QyTisip 13 cTaneBux Tpyo (puc. 3.11,a).
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Puc. 3.11 -Cxemu nepexoiB:

a — TiJ] 3TI3HALICI0; & — JIOKEPOM TIiJ[ PIYKOIO;
B — €CTaKaJI00 HaJl aBTOMOO1JIbHOIO IOPOTOI0; I — M0 €CTaKa/Il uepes sp:
1 —xkonons3k; 2 - KOKyX; 3 - CIyckHa Tpyoa; 4 — poboua Tpyda; 5 —BaHTY3; 6 —KOpOO; 7 - yreroBad

OyTaspu (K0KyXu) 3aXHILAIOTh Bil PyWHYBAHHS 3aJ3HULIIO YU aBTOMOOLUIbHY
JIOPOTY Yy BUMAJIKy aBapii TpyOOTPOBOY, a TAKOXK CaM TPYOOTPOBIT Bim Jii 30BHIII-
HIX CWJI, K1 BUHUKAIOTh Mif 4ac pyXy TPAHCIIOPTY.

[Ipu BnamrTyBaHHI MEpPeXoAIB 3aMICTh (YTISPIB MOXYTh BUKOPUCTOBYBATH
IpoXiIHI 200 HenpoxigHi TyHenl ['mbuna 3aknaganHs Tpyou Qymisipa abo TyHENo
(BimcTaHb Bim MMOIIBU pelcu ab0 TIOKPHUTTS aBTOOPOTH J0 BEpXy TpyOm) mae Oytu
He MeHule 1,0 M npu BIIKpUTOMY clIoc0O1 BUKOHaHHS poOit, 1 He MeHIe 1,5M npu
BUKOHAHHI pOOIT 3aKPUTUMHU CIIOCOOAMHU.

Ha kiHIsX (yTispa BCTaHOBIIIOIOTH KOJIOJSI31 13 3aCyBKaMH JIJI1 BUMKHEHHS

BOJIOTIPOBOAY B pa3i aBapii.
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BincTans Big konomi31B (KHIA QyTisipa) 10 0ci KpalWHbOI KOJIil MPUHMArOTh HE
MeHIIIe 3a 8 M, JI0 Kpar BHiMKH a00 BOJOBIIBITHUX KaHAIIIB - HE MEHIIEe 3 M, 10 Ti-
JTIOIIBY HACUITY - D M.

[Tpokmagannas TpyOOTPOBOAY Uepe3 piuKy, sAp ad0 KaHad MOXKe 3TIHCHIOBATHCH
3a gomomororo grokepa (puc. 3.10,0) abo B yTemieHMX KOXKyxax i MOCTOM, abo 10
ectakazi (puc. 3.11,8,1).

[Ipu mepeTwHi 3 PIUKOIO MPOKIAIAIOTH TI0 IHY AIOKEP HE MEHIIE, HDK B JIB1 JIi-
Hii 13 cTaneBUX TPyO, MOKPUTHX IMICHICHOI aHTUKOPO3iHOIO 3ossiiero. MiHiMa-
JbHA BIICTaHb MDK BepXOM TpyOu 1 iHOM piuku 0,5M, a 171 CyTHOTIIaBHUX B MeXkKax
dapBarepy — 1,0m. Bigcranp y mumani Mmbk Tpyoamu npuiimarots 0,7...1,5m. [lpu
BJIALITYBaHH1 JIOKepa yepe3 sap abo kaHal HeoOX|THO BUKOHYBATH BCl BUMOTH, SIK 1
npu nepetuHi 3 piukoro. [Ipu 1mpoMy citin 3BepTaTH yBary Ha 3aKpilIeHHS CXWJIIB
spy. Ilepexoau depe3 HMIMPOKI, ajie HEMIMOOKI SIPY CJIII BJIAIITYBATH MO €CTaKajax,
SIK1 MOKJIMBO BUKOPUCTOBYBATH SIK MIMIOXiAHI MOCcTU. TpyOompoBia y bOMY BHIA-

Ky NMPOKJIAJa0Th B yTeruieHoMy kKopoOi (puc. 3.1T).

3.6.Bunpobysannsn i 30aua mpyoonpoeooie 6 eKcniyamayiio

[Ticns 3aBepuIeHHsT OyIIBEIbHO-MOHTAKHUX POOIT BOJIONPOBIIHY JIIHIIO TEpe-
BIPSIFOTh HA BIIMOBIAHICTh YCIX €JIEMEHTIB MPOEKTHUM PILIEHHSAM. Y NEpIIy Yepry
NEPEBIPSAIOTH SKICTh BUKOHAHHS 3BapIOBAIILHUX 1 MOHTAXKHUX POOIT, poOOTY apMary-
pHY, OPAMOIIHIAHICT NPOKIAJaHHs 1 3araubsieHHs TpyoonpoBoais. Ilicis 30BHILI-
HBOTO OIJISIIY BOJOMNPOBIIHY JIHIO BUIIPOOYIOTH JABIY1: 10 1 MICHs 3aCUIIaHHS TPaH-
miei. BunpoOyroTe JUISHKY JOBXHHOIO He Outbiie 1 KM; 11 KIHIIl 3aKpUBAIOTh TIyXHU-
MU (pIaHLIAMH 1 TpPYOOTPOBIT 3aIOBHIOIOTH BOJIOIO 3 HU30BOI CTOPOHH.

Benumuuny THCKy, Mia SIKKM HEOOXITHO BUIIPOOOBYBATH TpYyOOMpPOBi, BCTAHOB-

JIOIOTH MPOEKTOM abo 3a [4]. Sk npaBuso, TUCK npuitMarorh B 1,5pa3u 6utsimii podo-

YOTO JIJI1 METAJIEBUX 1 IJIACTMACOBHX TPYO 1 B 1,3 paza Outbiie - 171 311300 TOHHHX 1

a30eCTOLIEMEHTHUX, aJie HEe OUIbIIE 3a BEUYHHY 3aBOJICHKOTO BUMPOO yBAHHSI.
Hanipauii TpyO0mnpoBi BBAKAETHCS TaKUM, IO BUTPUMAaB BUIPOOYBaHHS, SK-

0 B HHOMY ITI €0 THCKY HE OYyJ0 pO3pUBIB TPyO 1 MOIIKOKEHH CTUKOBUX
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3’ enHanb. [Ipm ocTarouHOMY BUIPOOYBAHHI MICJIS 3aCHITAHHS BHTIK BOJAW HE TMOBU-
HEH MepEeBUIIyBaTH MEX, BCTAHOBJICHUX [4].

[lepen 3maueto B eKCILTyaTallir0 TPyOOMpPOBOAW W CIOPYIAX BOIOMOCTadaHHS
NPOMUBAIOTH (0UMIIAIOTH) 1 Ae3uH(IKYIOTh. [lopsnok npoMuBaHHs Ta Ae3iH(EKIIl mo-
BUHEH BinnoBinatu Bumoram [4]. 3a pesynabTaramu BUIPOOOBYBaHb Ta MPOMHBAHHS 1
ne3iH(eKil CKIalalTh akTu. AKT BUIIPOOYBaHb MIIMKUCYIOTh MPEICTaBHUKU Oy/iiBe-
JbHO-MOHTQXXHOT Ta €KCIUTyaTallliiHO1 OpraHi3aliii 1 3aMOBHUKA, a TPOMUBAHHS Ta J1€3-

H]eKIi, KpIM TOrO, 111e NPEACTABHUKHU CaHITapHO-EMIEMIOIOrTYHOT CITyKOM.

3.7.0cHoeHI 3a60aHHA eKchayamauii mepexci cnopyo 6000n0CH A4AHHA

Ciyx0a ekcruryatarlii CUCTeM BOJOIOCTAa4aHHS TOBMHHA 3a0€3MEUUTH TakKi
3aX0JIH:

+ PETYJSIPHHI KOHTPOJIb 32 SKICTIO BOJU 1 CTAHOM CaHITAPHUX 30H;

+ CBOEYACHE BUSBJICHHA 1 IIBHJAKA JIKBITAIsl aBapiii Ha BOJOMPOBITHUX
MepeKax;

+ CBO€YAaCHMM MPOQPUIAKTUYHUNA PEMOHT YCIX CHOPYI, MEpEeXK, apMmarypH 1
00J1aTHaHHSA

+ TUIAHOBO-TIPO(PUIAKTUYHE OYMINEHHS, MPOMHUBAHHS 1 AE3UH(EKII MEepexi 1
OKpEMUX CIIOPY/I;

+ OOpoThOy 3 BHTOKaMH 1 BTpaTaMHd BOJW B PE3YJIbTaTl HErE€PMETHIHOCTI
CTHKIB TPYO, HECTIPABHOCTI apMaTypH ¥ IPH aBapisx;

+ Harjsa 3a ByJUIHUMHA BOJOPO30IpHUMH KOJIOHKAMU,

+ TIATOTOBKA BCIE€T CUCTEMHU BOJIOTIOCTAYAHHS 10 POOOTH B 3MMOBHX YMOBaX.

Ilepconan BogoMpoBIMHOI CTaHIll 30008’ I3aHUH KOHTPOJIFOBATH X1 TEXHOJIO-
TIYHOTO TIPOIIECY 1 AKICTh 0OPOOKH BOJIM, YTPHUMYBATH B HAJICKHOMY CTaH1 BC1 CITO-
pyau 1 00JaJHAHHS, CBOE€YACHO MPOBOAMWTH TEXHIYHE OOCIIyrOBYBaHHS, IMOTOYHI M
IJIaHOB1 peMOHTH. JIIKBimaIiro aBapiii Ha Mepexi 3AIMCHIOE aBapiiHO-pEeMOHTHA OpH-
raja, sika BXOJIMTh JI0 CKJIQAy CIIy>KOM ekcrutyarartii. B¢ci poboTn 3 ekcruiyaTarii cuc-
TEM BOJOIOCTAYaHHS BPAXOBYIOTh PETYSIPHHM BHECEHHSM 3allMCIB Y BIIMOBITHI

KYpPHAIH.
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Koumponwni 3ae0annsn

1.HaBecTr 0CHOBHI TUTI OOJIafHAHHS JJIsI ITHSATTS BOAH, 1X IPUHITUT POOOTH
1 KOHCTPYKTHUBHI 0COOIMBOCTI.

2.Jlati KOPOTKY XapaKTePUCTUKY BOAOTIPOBITHUX HACOCHUX CTAHIIIH.

3.Hakpecimutu cxemy BogoHaAMIpHOI OaTy 1 pe3epByapiB aucToi Boau. Iloka-
3aTH, IKUMH TPYyOOTPOBOJaMU BOHH 0018 THAHI.

4 HaBecTH CXeMH TpacyBaHHS 30BHIIIHIX BOJOTIPOBITHUX MEPEK.

5.Ha3Baru, siKi TpyOM BUKOPHUCTOBYIOTH JJI1 MPOKJIATaHHS BOIOTPOBO/IIB.

6. HaBecTn cxemu nepeTrHy BOJOMPOBITHUMH MEpEXaMH Mepenko; (Irokepa,
ecTakaay HaJ 3aT3HUIHOIO KOJIE0 1 TIEPEeX0Ay i JOPOTOI0).

7.J1atu KOPOTKY XapaKTEPUCTHUKY, SIK BUMPOOYIOTH 1 e31HGIKYIOTh TPyOOMpO-
BOJIY ¥ CIIOPYAH BOAOIIOCTaYaHHs TIepe/] BBEACHHIM B €KCTUTyaTaIliro.

8.IlepepaxyBaTi OCHOBHI 3aBJIaHHS €KCIUTyaTallil CHCTEM BOJOIMOCTaYaHHS.
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TEMA 4. CHCTEMH I CXEMH BO/IOBI/IBE/IEHHA

Mertoau4aHi peKOMeHali. 3 METO MPaBIJILHOTO BUPIINICHHS MMATAaHb KaHAJi-

3yBaHHS HACEJICHOTO MYHKTY a00 OKPEMOTO 00'€KTa CJIiT 3HATH BUAU CTIIHUX BOJ Ta
iX XapakTepUCTUKY. 3BEPHYTH yBary Ha OCHOBHI €JIEMEHTH KaHaJi3aImii MicTa Ta iX
MIPU3HAYCHHS, 3HATH TIepeBard W HEMOJIKU TiEl YM IHIIOT CHCTEMH, MAaTH YSBJICHHS
PO IEHTPaAT30BaHi i JCIEHTpaTi30BaHl CIIOCOOH BUAAICHHS CTIYHUX BoJ. O3Haiio-
MHUTHCS 3 OCHOBHUMH CXEMaMH KaHAJI3AIIMHIX MEPEX, 3BEPHYTH yBary Ha Tpyow,
KOJISKTOPH 1 KOJOAA31 Ha KaHANBaIlIHAX MepekaX. 3HaTH OCHOBH OyTIBHHUIITBA Ta
eKCIUTyaTallii KaHaaBamifHnX Mepex. O3HaHoOMHUTHCS 13 KilacHdIKaIier0 KaHali3a-
IIMHAX HACOCHUX CTAHIIIA 3a MPU3HAYCHHSIM, 3HaTH OCHOBHI €JIeMEHTH ¥ 00JaiHaH-

HS IIMX CTAHI[IN.

4.1.Buou cmiunux 600

Bopa, mo 6yna Bukopuctana st pisHUX HoTped B MoOyTi a00 Ha BUPOOHUIITBI
1 OTpUMaJa Mpu bOMY J0JAaTKOB1 JOMIIIKA (3a0pyaHEHHS), SIKi 3MIHWIA i1 XIMITHUHA
ckian abo (BUYHI SIKOCTI, HA3UBAETHCS CTIMHOIO BOOO. [0 CTIMHUX BOJ BITHOCSTH
TaKOk arMOC(epHi BOJH, K1 BIBOJAATHCS 3 TEPUTOPI HACEIEHUX IMyHKTIB 1 MPOMHMC-
JOBUX MIINPUEMCTB.

3a0pyHEHHS CTIMHUX BOJ MOXYTb OyTHM MIHEpaJbHUMHU 1 OpraHiMHUMH. [0
MIHEpAIbHUX 3a0PYyIHEHb BITHOCSTH MICOK, INIMHY, LIUIAK, PO3YMHU MIHEPAIbHUX CO-
Jed, KUcaoT 1 ayriB. OpraniuHi 3a0pyAHEHHS MICTATh (PI310JI0TTHHI BIAXOAU JIFOJEH 1
TBapuH, BIIXOAW OBOYIB 1 PPYKTIB, )KUPOBI PEUOBUHH, OpraHidH1 KUCJIOTH Ta H. Oc-
HOBHUM XIMIYHUM €JIEMEHTOM IIUX 3a0pYyAHEHb € a30T Y BUIIIAA1 OUIKOBUX PEUYOBHUH.
CTiuHI BOJIM, KPIM BYIJIELIO 1 @30Ty, MICTATh Gocdop, Kaid, cipKy, HaTpid Ta 1HIIi
XIMI4HI CIIOTYKH.

Bunuisitots e Tak 3BaHi OakTepiasibHi i 010JI0TTYHI 3a0pyAHEHHS, SIK1 B CTI4-
HUX BOJIaX NPEACTaBJICHI PI3HUMHU OaKTepiiMH, APLKIKOBUMHU W IUTICHIBUMH TPUO-

KaMH, IpIOHUMU BOJOPOCTIMHU.
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3a GBUYIHUM cTaHOM 3a0pYAHEHHS, 0 MICTATHCS Y CTIMHUX BOJAX, MOXYTh
OyTH y BUTJISIA1 pO3YMHY, KOJIOiTIB, CYCIIEH31l 1 HEpO3UMHEHUX JoMmimoK. CTyImiHb 3a-
OpyIHEHHS CTIMHUX BOJ OIIHIOETHCS KOHIIEHTPAIli€l0, TOOTO Macoro TOMIIIOK B OJTH-
HUIll 00’ emy B Mr/ abo e,

3a MOXO/KEHHSAM 1 XapaKTepoM 3a0pyaHEHb CTIYHI BOJIU MOAUISIOTH Ha MO0Y-
TOBI (rocTo1apchKo-(ekanbHi), BApOOHUY1 i atMochepHi. J[o moOyTOBUX BITHOCSTh-
Csl BOJIM BiJl KyXOHb, TyaJICTHUX KIMHAT, AyIIOBHX, JIA3¢HB, MpaJieHb, iTaJleHb, JiKa-
pPEHB, a TaKOXK TOCTIOIAPCHKI BOMIH, SIKI YTBOPIOIOTHECS BiI MUTTS MpUMIlIeHb. BoHu
HAJXOISITh K BiT KUTJIOBUX 1 TPOMAAChKUX OYIHWHKIB, TaK 1 BiI MOOYTOBUX MIPUMI-
[IeHb MPOMHMCJIOBUX MIATIPUEMCTB. 3a MPUPOJIOI0 3a0pyIHEHb CTIUHI BOJAU MOXKYTh
OyTH (pekanbHUMH, K1 HAAXOAATh 3 TyaJeTiB 1 3a0pyAHEHI B OCHOBHOMY (Di310J10T14-
HUMU BITXOJIaMH KUTTEASIILHOCTI TFOAUHH, W TOCTIOAAPCHKUMHY, K1 3a0pyIHEHI pi-
3HOTO POy NOOYTOBUMHU BIIXO1aMHU.

Cxunan moOyTOBHX CTIMHUX BOJ BITHOCHO MOCTIMHUMN 1 XapaKTEPU3y€ETHCS B OC-
HOBHOMY OpTaHIMHUMU 3a0pynHeHHsIMU (6:113bk0 60 %)B HEpO3UMHEHOMY, KOJIOif-
HOMY ¥ pO3UMHEHOMY CTaHI, a TAKOX PI3HUMHU OakTepisiMU 1 MIKpOOpraHisMaMu, B
TOMY YMCJI MaTOTeHHUMU. BUpOOHMU1 CTIMHI BOJU YTBOPIOIOTHCSA B TEXHOJIOTTUHHMX
npouecax BupoOHuUNTBa. CKiIaa 1 KOHUEHTpalisd 3a0pyJHEHb BUPOOHMYUX CTIMHHMX
BOJI Jy’K€ PI3HOMAHITHI 1 3aJI€KaTh B BUAY ¥ TEXHOJOT1 BUPOOHUIITBA, BUXITHOT
CHUPOBUHHM 1 PIBHUX KOMIIOHEHTIB, SIKI IPUCYTHI B TEXHOJOTUHOMY npolueci. Bupoo-
HUY1 CTIMHI BOJAM MOXKYTh MAaTH OPraHiyHI, MIHEpaIbHI, paJIOAKTUBHI JOMIIIKH, a Ta-
KO OTPYWHI ¥ LIKIIJIMB1 pE4OBUHHU.

AtmocepH1 CTIUHI BOJIM YTBOPIOIOTHCS Bil BUMAJaHHS J01Ly a00 pO3TaBaHHS
CHITY 1 MICTSITh B OCHOBHOMY MIHEpaJIbHI 3a0pyaHEHHS. ATMOC(EpHI CTIYHI BOJIH,
SIK1 YTBOPIOKOTBCSI HA TEPUTOPIl TPOMHUCIOBUX MIINPUEMCTB, MICTITh BIIXOAU BIAMO-
BIIHMX BUPOOHUITB. BiIBeneHHs 1 3HEMIKOKEHHSI aTMOC(EpPHUX CTIYHUX BOJ Ta-

KO’K BXOJUTH B 3aBIaHHS KaHaI3aril.
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4.2.0cHo6HI eemenmu KaHaai3auii Hace1eHo0z0 NyHKmy.
Cucmemu 11 cxemu Kananizauii

3a0e3neueHHsT HAJIEKHOTO CaHITAPHOTO CTaHy HACEJICHUX ITyHKTIB 1 MPOMHUC-
JIOBUX MIAMPHUEMCTB MOKJIMBE TUTBKHU TIPHU OPraHi30BaHOMY 300pi i CBO€YaCHOMY BH-
JaJeHHI 32 MEXI1 iX TepUTOPIl CTIMHUX BOJ 3 HACTYITHUM OYMILNECHHSIM 1 3HE3apaxy-
BaHHAM. KaHanm3allis HaceneHoro MyHKTY - 1€ KOMIUIEKC IHXXEHEPHHX CIIOpY/ Ta 00-
JaTHAHHS, SIKI MPU3HAYCHI U1 IPUHOMY W TPAHCTIOPTYBaHHS CTIYHHUX BOJ O OYMC-
HuX criopya. [Iman 00’ exTa, 0 KaHAI3Y€EThCS, 3 HAHECEHUMH Ha HhOMY €JIeMEHTaMH
CHUCTEMM KaHaIi3allll HA3UBAETHCS CXEMOIO KaHATI3aIlil.

Cxema KaHANi3ayil HACeneHo20 NYHKmMY CKIA0AEmMbCsl_3 _MAKUX _eleMeHmis.

BHYTPIIIHBOTO KaHAJ3allifHOro o0aHaHHs Oy/aiBenb 1 CIIOpy, IBOPOBOI 1 BYJIHMYHOL
KaHATBAIIIfHOT MEPEeX], KOJIKTOPIB, KaHAT3AlIHHINX HACOCHUX CTaHIIM 1 HAMPHUX
TpYOOTIPOBO/IIB, OYMCHUX CTIOPY/] 1 BUMTYCKIB OYHUIIIEHUX CTIYHUX BOJ] Y BOJOMMHUIIIE.

BuyTpimHe kaHanizaiiiine 006JiaiHAHHS OPU3HAYEHE ISl MPUHOMY CTIYHUX

BOJ 1 BIIBEJEHHS iX 3a MeX1 OynIMHKY. B )KUTIOBUX 1 FPOMaICbKUX OyJIUHKAX MpUK-
MayaMy CTIMHUX BOJI € CaHiTapHi npwiaau. Ha nmpoMucIoBUX MiINMPUEMCTBAX JIst
IpUIOMY CTIMHHMX BOJ MOXYTh BUKOPUCTOBYBATUCH CIIELiabH1 MpUMadl y BUTJIA]
BOPOHOK, TpAIliB, JOTKIB, sIKI BCTAHOBJIIOIOTh O€3M0CEpEHbO OUld amapariB Ta TeX-
HOJIOTTYHOTO O0JIaHAHHS.

BynuuHi kaHamizalliifHi Mepexki — 1€ CUcTeMa MiA3EMHUX TPYOOINpPOBOJIB, SIKI

NpUIAMAKOTh CTIYHI BOJU Bill TBOPOBUX (KBapTATLHUX) MEPEXK 1 MPU3HAYEH] JIJIsl TpaHC-
MOPTYBAHHS CTIMHUX BOJI B ME@KAax HacelieHOro myHkTy. Kanamizariini Mmepexi 0ymy-
I0Th NEPEBAKHO CAMOTUIMBHUMU, MPOKJIAIAI0YH 1X BIMOBIIHO JI0 PEIbePY MICHEBOCTI.
[Ipu poMy TepuTOpis NOAUIIEThCS HA OaceliHu KaHani3yBaHHs. baceilHoM kaHanBy-
BaHH$SI HA3UBAIOTh YaCTUHY TEPUTOPIi, 10 KAHAIBYETHCS 1 00MEKEHa BOJOPO3ALUIaAMHU.
Kananizariitni mepexi, mpu3Ha4deH1 JJIs BIIBEICHHS aTMOC(EpHUX BOJI, Ha3U-
BaIOTh JIONIOBMMHU MEpEKaMu ab0 BOJAOCTOKAMH; MEPEXKI, MPU3HAYCHI JIJIs1 BiABECH-
HSl TOOYTOBUX BOJ, - nOOYMOGUMU, MEPEXK1 JJIsl BIIBEEHHS BUPOOHMYUX CTIUHHUX
BO/I - 8UpOOHUYUMY . BIAIUTOBYIOTh TaKOK MEPEX1 JJIsl CIIUTLHOTO BiBEECHHS PI3BHUX

BUJIIB CTIYHHUX BOJ (TOOYTOBO-BUPOOHUY1, BUPOOHHYO-/IOIIOBI TOIIIO).
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BymuuH1 kaHanBamiiiHI MEpexi B Mekax KOKHOTO OaceitHy 00'€IHYIOThCS Of1-
HUM a00 JeKUTbKoMa KojekTopamu. KosilekTopoM Ha3uBalOTh KaHAMBAIIMHUANA TPY-
OoTpoBiN, KM 30Mpae CTIYHI BOJH 3 IBOX a00 AEKUTbKOX BYJUIHUX MEPEK.

[Tpy 3HaYHMX 3araMOJIEHHSAX CAMOIUIMBHHUX KaHAI3AIMHUX TPYOOIIPOBOIIB
BJIAIITOBYIOTHh HACOCHI CTAHIIIl MTHOMY ¥ TIlepeKadyBaHHS CTIYHUX BOJ.

Kananizayiini nacocui cmanyii po3dinsiioms Ha MICIIEB1, paliOHHI i TOJOBHI.

Mic1ieBi HacCOCHI CTaHIIil CIy»KaTh IS MMepeKadyBaHHS CTIMHUX BOJ BiI OJHOTO abo
JEKUTbKOX OYIHMHKIB, paliOHHI - IS TIepeKadyBaHHS CTIMHUX BOJ palioOHIB 1 0aceiHIB.
["0JT0BHI HACOCHI CTaHIT TTePEeKavyrOTh BC1 CTIMHI BOJAW HA OYMCHI CTIOPY/IH.

OuncHUMHU HA3WBAIOTH CTIOPYAM, MPU3HAYEHI JIJI1 OUMICHHS Ta 3HE3apaxy-
BaHHs CTIYHUX BOJ 1 mepepobku ix ocany. Ckia OUUCHUX CHIOPYZ MOXKe OyTH pi3-
HUM 1 3QJI©KUTH Bl METOly OYHUIIEHHS 1 BULY CTIMHUX BOJ. OUYNCHI CTIOPYIU PO3Ta-
MIOBYIOTh HM)KUE 32 TEUI€I0 PIYKU BITHOCHO HACEIEHOTO MYHKTY abo MiANpHUEMCTBA,
0 KaHani3yeTbes. [licis oumieHHs Ta 3He3apaKyBaHHS CTIYHI BOJM Yepe3 CIrellia-
JbHI IPUCTPOI, K1 HA3UBAIOTh BUITyCKaMH, CKHJIal0Th Y BOJOMMHIIIE.

3anexxXHo BII TOrO, SIK BUIBOIATBHCS OKPEMI BUJIM CTIMHUX BOJ — Pa3oM 4u
OKpEMO — CHCTeMH KaHajJaBauii po3aiisgoTh Ha 3arajlbHOCIUIaBHI, PO3/UTHHI (TOBHA
a00 HemoBHA) ¥ HamiBpo3AUIbHI. TUN cucTeMH KaHam3aIlii MicTa BUOUPAIOTh Ha OC-
HOBI OPIBHSHHS TEXHIKO-€KOHOMIYHHUX Ta CaHITapHO-TIMEHIYHUX MOKa3HUKIB.

[pu 3aranpHOCTUIABHIN cucTeMi KaHan3anii (puc. 4.1,a) BCi BUIH CTIYHUX BOJ

BIIBOJISITHCS /10 OYUCHUX CIIOPY/I IO €TMHIA MEPExKI.

Puc. 4.1 -CucteMu KaHam3aiii:
a) 3araJbHOCIUIAaBHA; 0) MOBHA PO3/IiJIbHA; B) HAIMBPO3/iJbHA; I') BOJOCKUIHA KaMepa:
1 - kosreKTOpH MOOYTOBO-BUPOOHIIOT MEPEXKI; 2 - 3MTUBOCITYCKH; 3 - TOMIOBA MEPEXKA,
4 - BOJIOCKHUIH1 KaMepH; 5 - HaCOCHA CTaHIS; 6 - OYHCHI CIIOPYAH
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Po3aumbHOIO HA3MBAETHCS CHCTEMA KaHAII3aIlli, TPH K OKpeMi BHIM CTIYHHX
BOJI 13 3a0pyAHEHHSIMH PI3HOTO XapaKTepy BIIBOISITHCS CaMOCTIMHUMM KaHaJTi3arl ii-
HUMH Mepexamu (puc. 4.1,0). Po3nuibHi cucTeMu KaHammi3allii, B CBOIO 4epry, MoIi-
JSIFOTHCS Ha TOBHI W HenoBHI. [loBHA po3UTbHA cHCTEMa KaHam3alii nependadae He
MEHIIIE JBOX MEPEK: OJHY - JJIsI MPUHOMY 1 BITBOY MOOYTOBHUX 1 OM3BKUX JI0 HUX
3a CKJIQJIOM BUPOOHWYHX CTIMHUX BOJ HA OYMCHI CIIOPYAH; APYTY - ISl IpUHoMy U
CKUAY Y BOJOMMHUIIE aTMOC(EPHUX 1 YMOBHO YHCTHX BUPOOHUUYMX CTIIHUX BOJ. He-
MIOBHA PO3JIUIbHA CHCTeMa Tiependadae BiIBEICHHS MOOYTOBHX CTIMHUX BOJ 3aKpH-
TOI0 MEPEKEI0 Ha OYMCHI CTIOPYIX 1 HEOPraHi30BaHE BIABEICHHS y BOJONMHUIIE aT-
MochepHuX BoJ. Take pillicHHS 3MEHIITYE OJTHOYACHI KalliTalbHI BUTPATH 1 JO3BOJISIE
y MallOyTHbOMY 3 JOOYIOBOK MEPEXK MEPEXOIUTH A0 TOBHOT PO3AUTLHOI CHUCTEMH
KaHaI3aIlil, sKa 3 CAHITApPHOTO TOTIISAY € TOCTATHRO HAJIHOTO.

HamiBpo3ainbHoto (puc. 4.18) Ha3uWBaeThCcs Taka CUCTEMa KaHam3alli, MpH

AKIA B MICIIAX MEPETUHY CAMOCTIHHUX KaHATBAI[IMHUX MEPEeX I BIIBOAY PIBHHX
BUJIIB CTIYHUX BOJI BCTAHOBJIIOIOTH BOJJOCKU/IHI KAMEPH, K1 I03BOJISIOTH TIEpEITyCKa-
TU HaAOUIbII 3a0pyAHEH] JOUIOBI BOAU MPU MAIMX BUTparax B MOOYTOBY MEpPEXKY i
BIIBOJUTH X IO 3arajlbHOMY KOJIEKTOPY Ha OYMCHI CIIOPYAH, a IIPU 3JIMBaxX — CKUJIa-
TH TIOPIBHSIHO YKCTI JIOIIOB1 BOJIU 0€3M0CEPEHBO Y BOIOUMHIIIE.

VY Hamiii KpaiHi 3aCTOCOBYIOTh NEPEBAKHO HEIIOBHY PO3JUIbHY CUCTEMY KaHa-
ABauii SK nepury yepry OyaiBHUITBA. B3arani cuctemy kaHanizaiii BUOMpParOTh 3
ypaxyBaHHSIM MICIIEBUX YMOB, TEXHIKO-€KOHOMIYHUX TMOKa3HUKIB 1 CaHITAPHO-
Fri€EHMHUX BUMOT. Y CaHITApHOMY BITHOLIEHH1 HAOUIbII TOUUILHOIO € 3arajbHOC-
IUIaBHA CUCTEMA KaHaji3allii, Mpu KM BC1 CTIMHI BOAU MLJIATAI0Th OYUILIEHHIO. Of-
HaK 115l CUCTEMa BUMarae 3Ha4YHUX KaliTaJdbHUX Ta €KCIUTyaTalliiHuX BUTPAT, OCKLIb-
KU CYTTEBO 30UIbIIYIOTHCS PO3MIPU OUHUCHUX CTIOPYA, KOMYHIKALIA 1 HOTYXHICTh 00-
nagHaHHs. KpiM TOro, Ha MOBHY MOTYXKHICTh Il CIIOPYJU NPAIlOI0Th TUIBKU M Yac
BEJIMKHUX 3JIMB MPU HAAXOKEHHI BCi€l Macu aTMOC(EpHHUX BOJ HA OUUCHI CTIOPY/IH.
JI71s 3MEHIIIEHHST BapTOCTI 3arajibHOCTUIABHOI MEPEX1 Ha KOJIEKTOpax Y3J0BK BOAOM-
MUII] BCTAHOBJIIOIOTH 3JIMBOCITYCKH, 3a JOTIOMOTOO SIKMX 1] Yac 3HAYHUX 3JIMB OCHO-

BHY Macy atMoc(epHHX BOJI CKUIAIOTh y BOJOMMHUIIE O0€3 OUMIIeHHs. Take pileHHs
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3HWKYE CaHITApHY HAIIMHICTh 3arajlbHOCIUIABHOI CHCTEMHM KaHai3aril 1 JOITycKae
MOTPAIUITHHS PO30aBICHUX, ale HEOUHIIEHUX MOOYTOBUX CTIMHUX BOJ Y BOJOWMH-
mie. Jlemo BUIly HAaTIMHICTh 3 CaHITApPHOT TOYKHU 30Py Ma€ HAMMIBPO3AUIbHA CHCTEMA
KaHaIB3amii. ¥ mpboMy BHITQJKy HEOUYHINEHI CTIYH1 BOJAW HE MOTPAIUIAIOTh y BOMOM-
MUIIE, ajie BapTICTh M€l CHCTEeMH HE HI)KYa 3arajlbHOCILIABHOI, 10 00yMOBHJIO 00-
MEXEHE TIOIMPEHHS HaBPO3AUTLHOI CUCTEMHU KaHAJ13aITii.

VY Bcix Bumagkax BUOIp CUCTEMHU KaHaT3allil HaCEJICHOTO MyHKTY MOBUHEH OY-
TH OOIPYHTOBAHUH TEXHIKO-GKOHOMIYHMMH PO3paxXyHKaMH 3 ypaxyBaHHSM CaHiTap-
HO-TIr€HIYHUX BUMOT 1 IEPCIIEKTUB PO3BUTKY HAceJICHOTO MyHKTY. [Ipu BubGOpi cuc-
TEMHU KaHaJI3aIlil Ha IPOMHUCIIOBUX IMAIMPUEMCTBAX BPAaXOBYIOTh. KUIBKICTh 1 CKJIaj
BUPOOHMYMX CTIMHUX BOJI, MOXKJIMBICTh BUKOPUCTAHHSA BUPOOHUYMX CTIYHHUX BOJ B
000pPOTHOMY ¥ TOCIIOBHOMY BOJIOTIOCTA4aHHI, MOMJIMBICTh YTHJI3AIlil I[IHHUX pe-
YOBUH Ta JOUUIBHICTh 00'€JHAHHA 3 CUCTEMOIO KaHaJi3allii HaCelIeHOTO MYHKTY, BU-

MOT JI0 CKHJ1y BUPOOHMYIUX CTIMHUX BOJ Y BOJOHWMHMIIIA.

4.3.Tpyou, Konekmopu il Kon100A3i HA KAHAI3aUITLHITL Méepeici

Jlo matepiany TpyO, KOJIEKTOPIB Ta iX 3'€HaHb BUCYBAIOTh PsiJl BUMOT: Mill-
HICTh, CIIpUNMAaHHSA HaBaHTAXXEHHs B Baru I'PyHTY 1 TpaHCHopTy 0e3 nedopmaiii,
CTIMKICTh NMPOTU KOPO3ii Ta MEXAHIYHOTO CTUPAHHA, TJIaJKa BHYTPILIHS MOBEPXHS,
BOJIOHENPOHHUKHICTh, HE JOMyCKAHHS MPOCOYYBAaHHA CTIMHHUX BOJ Y IPYHT (eKc (piib-
Tpallisi) 1 FPyHTOBUX BOJ B Mepexy (iHdinmpTpamis). [lum BuMoraM BiimoBigaroTh Ke-
pamMivHi, OETOHHI, 3aJ11300€TOHH], a30€CTOIIEMEHTHI, METaleB1 i IJIACTMACOB1 TPYOHU.

KepamiuHi TpyOM BUKOPUCTOBYIOTh Il BJIAIITYBAHHA O€3HAMIPHUX KaHai3a-
HIHHUX Mepex. beToHHI il 3a11300€TOHHI TpyOU BUTOTOBJISIFOTH HAMNIPHUMHU Ta O€3Ha-
HIPHUMU 3 PO3TPYOOM 200 IIaJKUMHU KIHIISIMU.

AzbecTorieMeHTHI TpyOu (HaripHi ¥ Oe3HamipHi) BUTOTOBIISIOTH 3 TJIaKHMH
kiHIIME giameTpom 100-600mmM.

YaByHH1 i cTaneBl TpyOH 3aCTOCOBYIOTH MEPEBAXKHO JJI HAMIpHUX KaHali3a-
MIMHUX JTHIA. {715 30BHIMNHKOT O€3HAMIPHOT KaHATBAIIMHOT MEpPEXl CTalIeBl TPyou

3aCTOCOBYIOThH JIMIIIE TaM, JI€ CTABJIATHCS IMIABUILIEHI BUMOTH JI0 TEPMETHYHOCTI, Ha-
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MPUKIIAA, TIPH MEPETHHI 13 3ATBHAIISIMA, aBTOMAricTpasiMy, BOJHUMH TI€pETTOHAMM.

[Ipn mpoxnamaHHi CaMOIUIMBHHUX KaHAJTBAIIMHUX MEPEK BHUKOPHUCTOBYIOTH
TpyOH 13 CHHTETHYHHX MaTepiaiaiB (BIHIMIACT, MOJIETUICH Ta iH.).

Konextopu moOyToBo1, BUpOOHNYOT, 3araTbHOCIIIIABHOI 1 IOIIOBOI KaHAi3aIll Be-
JIMKOTO PO3MIPY MOXKYTh B TOIIEPEIHOMY Tepepi3i OyTH KPYTJMMH, TIPSIMOKYTHUMH a00
101 hopmu. TpyOH ¥ kKaHaIM KaHATI3AIIHOI MeperKi TIOBUHHI 3a10BOJILHATH TpaBJIi-
YHI, CTaTHIHI, CKOHOMIYHI Ta EKCILIyaTalllifHi BUMOTH. 3aJIGKHO BiI BUIY IPYHTY, MarTe-
piany ¥ miamerpy Tpyo iX KIaayTh O€310CepeTH,O HaIPYHT ad0 IMITYYHY OCHOBY.

Jlnst orysimy 1 TpOYHINAHHS KaHATBAIIMHOI MepeXl Ha HId CHOPYIKYIOTh
OTJISIIOBI KOJOMS3L. IX pOOJIATE CKPi3h, A€ 3MIHIOIOTHCS HamNpsM, JiaMeTp ado yXui
JiHi. 3a1eXHO Bif MPU3HAYCHHS OTIIOBI KOJOAM3i MiIPo3aiisioThCsl HA JIHIHHI,
MOBOPOTHI, 3’ €AHYBaJIbHI, KOHTPOJIbHI, IPOMUBHI i TIEpenaiHi.

JIiHiliHi KOM0/531 BCTAHOBIIOIOTH HAa MPSMUX AUITHKAX KaHAT3AIIHIX MEPEK
ycix cucteM uepe3 35-300M 3arnexHo Bin giaMeTpy Tpyo.

IloBOPOTHI KOJOASN31 BCTAHOBIIOIOTH B MICLAX 3MIHM HampsIMKy Mepexi B
iaHi abo mo BUCOTI. 3'€IHYBaJIbHI OTJISJIOBI KOJIO/SI31 BCTAHOBIIOIOTH B MICIISIX
3’ eqHAHHS KaHATBAIMHUX JITH 1.

IIpomuBHI K0JI0/15131 epe0ayar0Th HA TUX AUITHKAX KaHaJ3aIliitHOT Mepexi,
JIe MO>KJIMBE BUIAIaHHS 0Caay B TpyOax.

IlepenanHi k004431 CIOPYIKYIOTh B MICLSIX, JI€ 3’ €AHYIOTBCA TPYOU Ha pi3-
HI TIMOWHI, III0 MAa€ MICIIE NPU MPUEAHAHHT OOKOBUX MPUTOKIB 10 OCHOBHOI KaHai-
3aliiHOT MEpEexl, MPHU BJIAITYBAaHHI MEpPENaiB y 3B’ 13Ky 3 PI3KOIO 3MIHOIO penbedy
MICIIEBOCTI i HEOOXTHOCTI 3MEHILIEHHS MBUKOCTI MIPOTOKY CTIMHUX BOJI IO MEPEXKI.

KoHTpoJibHI KOJIO/5131 BCTAHOBIIIOIOTH MEPE]] YEPBOHOIO JIiHIE0 3a0y/10BU 31
CTOPOHM OYIMHKIB Y MICUSX M’ €JHAHHS JABOPOBOI, KBAPTAIbHOI a00 MPOMUCIOBOL
MEpPEX1 10 BYJTUUHO.

Konois131 Ha HanipHUX TPyOONPOBOIaX BCTAHOBIIOKOTH NPU HEOOXITHOCTI PO-
3MILIEHHS B HUX 3aCyBOK, BUITYCKIB, BAHTY31B Ta 1HIIOT apMarypu. OTIsA0B1 KOJIO1s1-

31 BUKOHYIOTh 3 IIeri a00 3a300eToHy. B miaHi BOHM MOXYTh Matu Kpyriy ado

npsIMOKYTHY (opmy (puc. 4.2).
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OCHOBHUMU €JIEMEHTaMH KOJIOS3IB €. ocHOBa (MATOTOBKA, TUIMTA Ta HaOWB-
HUH JIOTOK), poOoda Kamepa IepeKpUTT ad0 MepexiaHa YacTHHA, TOPJIOBUHA, KPHIII-
Ka 3 JoKoM. BrcoTy poOodoi kamepu mpuiiMaroTh, sk mpasmio, 1800mwm. Posmipu
KaMepHu O0OyMOBJICHI MOJKJIMBICTIO BUKOHAHHS POOIT MO OTJISAY, MPOUYMILNEHHIO 1 pe-

MOHTY MEpPEXKi.

Puc. 4.2 -Ornan0B1 KaHaI3aiiiH1 KOJIO A31:
a) KPyIrInid; 0) IpsSIMOKY THHIA:

1 - yaByHHUII JIIOK 3 KPUILIKOIO; 2 - TOPJIOBUHA; 3 - ckoOH; 4 - poboua kamepa;
5 - noTOK; 6 - GeToHHE THO; 7 - TIINTA MEPEKPUTTS

4.4, Tpacyeannsa Kanani3zauiitHoi mepeiici

[lin TpacyBaHHSM KaHaN3alliHOT MEpEXl pO3yMIIOTh BU3HAYEHHS PO3Tally-
BaHHS BYJIMYHUX KOJIEKTOPIB HA IUIaH1 HACEJIEHOro MyHKTY. OCHOBHE 3aBlaHHs NpU
TpacyBaHHI MEPEXI MOJISrae B TOMY, 1100 BIABECTU CTOKM IO TpyOax 1 KaHamax ca-
MOIUIMBOM 3 MAKCUMAJIbHO MOKJIMBOI TEPUTOPIi.

besnocepenHbo mnepen TpacyBaHHSIM TEPUTOPIO, 1O KaHAIBYEThCS, pO30UBa-
I0Th Ha OaceiiHu, BUOMPAIOTh MICLIS pO3TALTyBaHHSI OYMCHUX CIOPY/ 1 BUITYCKY CTIU-
HUX BOJA. Mexi OacelHIB KaHalli3yBaHHS BU3HAYalOTh 32 pelbeoOM MICLEBOCTI i
IPOEKTOM BEPTUKAIBHOTO IJIaHyBaHHS. Mex1 OaceiHiB, sSIK MPaBUJIO, CIIBIAAAI0Th 3
JHIIMA BOAOPO3AUTIB. Miclie po3TallyBaHHS OYHCHUX CTOPYA BHUOMPAIOTh HUXKYE
HACEJICHOTO MyHKTY 3a TEYIEI0 BOJAOTOKY 13 3a0€3MEUEHHSIM CaHITApHO-3aXUCHOI 30HU

710 MEX1 )KUTJIOBOI 3a0y/I0BH.

52



TpacyBaHHs MepexXi 3aJICKUTh Bif 3HAYHOTO 4ucia dakropiB. Tak, mpu mpa-

CYBAHHI KAHANI3AUIUHOI Mepedci HeobXiOHO 8paxosyeamiu. a) PEIbed MICTICBOCTI IS

3MEHIIICHHS 3arjuOJIeHHs TPYO 1 MOKIIMBOCTI BIABOIY CTIYHHUX BOJ CAMOTUIMBOM; O)
MICIIE pO3TallyBaHHS OYMCHHUX CIIOPY/I; B) HAMIUEHE MICIIC BUIYCKY CTIYHOI PITUHU
y BOJIOWMHMIIIE; T) MPUHHATY CUCTEMY KaHAN3aIlii; 1) XapakTep 3a0ya0BH KBapTaiB;
¢) 4eproBicTh OYIBHUIITBA.

Kananizariiini Mepexi B cepenuHi 6aceliny tpacyiots (puc. 4.3)Bix BOIOPO3-
JUTIB 1O TaJIbBETIB. SIK mpaBujio, BYTHUYHI KOJEKTOPH MPOSKTYIOTh MEPIICHIUKYJISTPHO
JI0 TOPHU30HTAJIEH MICIIEBOCTI B HANPSMKY MOHMKCHHX MICIlb Oaceliny. ['0l0BHI KO-
JICKTOPHW HAWYaCTIIIe HAPaBJISIOTh Y3J10BXK OeperiB pidok. [lo roJoBHOMY KOJIEKTO-

py CTIUHA piAUHA BIABOJUTHCS 32 MEXK1 HACEJICHOTO MYHKTY.
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Puc. 4.3 -Cxemu TpacyBaHHs KaHATBAI[IHHUX MEPEXK:

a) 32 OXOIUIFOI0YO0I0 CXeMOI0; 0) 3 MO HIKe HOT0 OOKY KBapTaiy; B) Uepe3KBapTajbHa,
a, 0, B, I - cekTopu kBapTani; 1-6 - By3noBi konozsizi; 10-15 - Homepu kBapTalis.

TDCZCV@CZHHﬂ CVIUYHUX KaHa]li3auiL7Hux MEPEC _MOIHCE 6Vmu 301lCHene 3a

mpovoma cxemamu.

1) CxeMa 3 TOHIKEHOTO OOKY KBapTally 3aCTOCOBYETHCS MPH BUPAKEHOMY pe-
e 3 MaIHHSAM BIIMITOK PIBHS 3€MJIi 10 OJIHIET a00 70 IBOX IpaHeit kBapTany (yK-
J0H moBepxHi 3emuti Oumemmii 3a 0,008 - 0,01) Bynuaai Mepexi B IbOMY BHITaJIKY

MPOKJIAACHI JIMIIIE IO MPOi3aax OUIT MOHMKEHUX CTOPIH KBapTaIB.
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2) Oxommoroya cxemMa 3aCTOCOBYETBCS TMPH IIOCKOMY penbedi MICIEBOCTI
(yxun mo 0,005 - 0,007)penmukux po3mipax KBapTajiB Ta BiICyTHOCTI 3a0y10BH BCe-
penuHi KBapTaiiB. BymmdaHi Mepexi MpOKIaIaroTh MO MPoi3aax, sKi OXOIUIIOITh KBa-
pTai 3 ycix CTOPIH.

3) UepeskBapTaibHa cxeMa nepeadadae, mo BYJIUIHI MEepexi IPOKIIAACHI BCe-
pEINHI KBapTaJliB - Bil BUIIC PO3TAIIOBAHUX JI0 HIDKYE PO3TAIIOBAHUX, IO J03BOJISIE
CKOPOTHUTH JOBXHHY KaHATBAIIMHUX MEPEX 1 BapTicTh iX OymiBHMNOTBA. OJIHAK 3a-
CTOCYBaHHS INiET CXeMH BUMarae TOYHOT'0 TIOTO/KCHHS 3a0y/I0BH KBapTaIy 1 yCKIIa -
HIOE EKCILTyaTaIlif0 MEepPexK.

Kananizarmifiai giHii ¢ mpoKIagaTH IpsSMOJIHIMHO. Y MICISX ITOBOPOTIB Me-
peX, MICLIAX 3MIHM YXWITY JIHI 1 JlaMeTpy TpyO, a TakoXk B MICIISIX 3'€THAHHS JIEKi-
JHKOX JIH1A HEOOXITHO BJIAIITOBYBATH KOJIOS31.

[IpoexTyrouun Tpacy KaHaTBaIItHOT MepeXi, HEOOXITHO YHUKATH a00 3BOAUTH
710 MIHIMyMY YHCJIO TIEPETUHIB 13 3aTI3HUYHOIO KOJIEI0, MI3EMHUMH CIIOpYAaMH Ta
BOJTHAMH TI€PEIIKOaMH, TOMY ITI0 BJIAIITYBaHHS IMX NIEPETUHIB CKJIaHE 1 BUKJIUKAE
TPYIHOIIIl B €KCTUTyaTallii.

VY Tux BUIMAIKax, KOJM HEMOXJIMBO 3/IIHCHUTH BiABEAECHHS CTIYHUX BOJ CaMo-
IUTMBOM Ha OYHWCHI CIIOPYH, 3aCTOCOBYIOTh HacocH. [Ipu 1iboMy, BUXOI9H 3 0CO0-
JMBOCTEH PINMHM, sIKa MepeKauyyeThesi (HassBHOCTI B HIM marmepy, raHyip's Ta IHIIUX
JIOMIIIOK), 0 HACOCIB CTaBJSITh TaKi BUMOTH: BOHU HE IMOBHMHHI 3aCMIUyBaTUCS 3a-
OpyIHEHHSIMH, SIKi 3HAXOMATHCA Y CTOKaX; X KOHCTPYKIIiS IMOBHHHA 3a0e3IedyBaTH
MOJIMBICTh MPOYHUIICHHS pOOOYOTO KoJieca, KOpITyca i maTpyoKiB.

Kananizariiini HacCOCHi CTaHIIil 32 MPU3HAYEHHSIM OYBaIOTh TOJIOBHUMU (TIepeKa-
YYyIOTh CTIYHI BOJH 31 BCi€l TepHuTOpii), paifoHHNMH (TIEpEKadyrOTh CTITHI BOIH 3 OKpe-
MUX OacelHIB KaHAI3yBaHHS), JIHIHHUMH a00 TMinKadyBaHHs (IepeKavyloTh CTIYHI BO-
1Y 3 MAaKCHMAaJIbHO 3arjIMOJICHOTO KOJIEKTOpa B KOJIEKTOPH 3 MEHIIIMM 3ariOJICHHIM) i
MicTieBUMH (ITepeKadIyIOTh CTIYHI BOIH BiJl OJTHOTO 200 JIEKUTHKOX OY/THHKIB).

KananizariiiHi HacCOCH1 CTaHIli MarOTh MAalIMHHE BUIJIUICHHS, MPUAMAaIbHUMA
pe3epByap, MoOyTOB1 ¥ JOTIOMBKHI MPUMIIIEHHS. Y MaIIMHHOMY 3aJ11 pO3TaIlIOBYIOTh

OCHOBHI ¥ pe3epBHI HACOCH, a TAKOXK BCE JOTIOMDKHE OOJIafHAHHSA JJIi HOPMAaJILHOT
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poboTu HacociB. IlpuitmanbHUI pe3epByap YTBOPIOE PETYIIIOIYY €MKICTh. MarmH-
HUH 3aJ1 Ta HII CIyKO00B1 MPUMIMICHAS BIIUIAIOTH BT IPUUMAIILHOTO pe3epByapy
CYIIUTLHOIO BOJIO- 1 Ta30HEMPOHUKHOO CTIHKOFO.

CxeMu ¥ KOHCTPYKIT HACOCHUX CTAHI[IA 3aJIOKATh B T1IPOTE0JIOTTIHUX YMOB,
TJIMOWHY MIABIAHOTO KOJIEKTOPA, THUITY ¥ KUTLKOCTI HACOCIB, OCOOIMBOCTI PO3TAIITyBaHHS
HAaCOCHHUX arperariB Tomo. SIk mpaBwiio, HACOCHI CTaHIl PO3TaIllOBaHI B TIOHIKEHUX
MICIISIX, MAIOTh 3HAYHE 3arTHOJICHHS 1 9aCcTO HUKYE PIBHS MA3EMHHUX BOMI. Y IIbOMY BH-
MaJKy JOIUIFHO 3aCTOCOBYBATH KaHAM3AIIMHI HACOCH] CTAHIl IIIAXTHOTO THITY M KPYT-
7i B aHi (puc. 4.4,a, 06). Ilpu nepekaayBaHHI CTIYHUX BOJ, IO MICTSATh TOXKEKO- M
BHOYXOHEOE3ITeUH1 pEYOBUHH, PUHMAITbHI pe3epBYapH BITOKPEMITIOIOTH Bl MAIlIMHHO-
ro BUUIUICHHS, SIKE€ MOXKE PO3MIILyBAaTHCS HAa MeHII rimbuHi (puc. 4.4, B). 3HaA4HO
CTIPOTIIYEThCS CXeMa Ta KOHCTPYKIIisl HACOCHOT CTaHIIi, SIKIIO BOHA Ma€ HEBEIUKY TJIHU-
OMHY 13BOAUTHCA B CyXuX IpyHTaX. CTaHIlisl MOXKE MaTu NPIMOKYTHY (OpMY, a pe3ep-
Byap TO€HYBATHUCS 3 MAIIMHHUM BifAUIeHHIM (puc. 4.4,T1).

Kananizariiiai HacOCH1 CTaHIli{, IO MEPeKauyl0Th HEBEIMKY KUTBKICTh CTMHHUX
BOJI, OYIyIOTh MiA3€MHUMH i TIOBHICTIO aBTOMATU30BaHUMH. Y THUX BUTIQIKAX, KOJH NPU
NepeKadyyBaHHI HEBEJIMKMX BUTPAT CTIMHUX BOJ BUCOTA MIAHOMY HE mepeBullye 4 M,
PEKOMEHIYETHCS IPUIMATH HACOCHI CTAHIIIl 3 MMHEKOBUMH Hacocamu (puc. 4.4,1).

Hacocu BHOMparTh 3a MAKCUMAILHOIO MOJAUY€0 HACOCHUX CTaHLIM 1 NOTpiO-
HUM HanopoM. HamipHi TpyOOIIpoBOM Bii HACOCHUX CTaHIII BUKOHYIOTh, K IPaBU-

JIO, B JIB1 JIIHII.
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Puc. 4.4 -CxeMu HaCOCHUX CTaAHIIHN:

a, 0 - IIaXTHOTO THITY BiINOBIHO 3 TOPU30 HTAJIbHUMHU ¥ BE PTUK AL HUIMH HACOCAMH;
B - 3 OKPEMO pO3TaIIOBAHUM MPHIMaJlb HUIM Pe3epByapoM; I' - TPIMOKYTHA B TIUIaHI;
A - 3 IIHEKOBUM M HAaCOCaMU:

1 - pemnirka; 2 - €JIEKTPOABUTYH; 3 - HAIlPHUH TPyOOIpoBin; 4 - Hacoc;

5 - BCMOKTYBaJIbHU TPpYyOOIpoBin; 6 - MHEKOBUN MITHOMHUK
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Puc. 4.5 -Kananzariiini HacOCH1 CTaHIIIl;
a) MIAXTHOTO TUITY 3 TOPU3OHT A HUIM U (DeKalb HUIMU HACOCaMM; 0) 13 IIHEKOBMMH HACOCAMMU:
1 - nonBiitHUI TPyOONIPOBIN; 2 - HMTOBUIA 3aTBOP; 3 - MOJIOTKOBA ApodapKa;
4 - pemniTku; 5 - IpUAMaNIbHUIA pe3epByap; 6 - IMT YpaBiIiHHS; 7 - KpaH-0alka;
8 - Hanipuawmii TpydonpoBin; 9 - mHekoBui MimiioMHuK; 10 - BUX{THUI TPYOOIIPOB i

Konmponwohi 3a60anns

1. JlaiiTe XapakTepUCTUKY 3a0pyIHEHb CTIYHUX BOJ.

2. HaBenith cTHCITY XapaKTepUCTUKY CUCTEM KaHaJI3aIlil 1 OCHOBHUX €JIEMEHTIB
KaHaJI3al[li HACEJIEHOTO MYHKTY.

3. Hakpecnith cxemMu TpacyBaHHsI KaHATBALIMHUX MEPEX.

4. OxapakTepu3yuTe Tpyou JJIsl KaHATBAIMHUX MEPEXK Ta X 3'€THAHHS.

5. Ha3BiTh THIIM KaHAIBAIMHUX KOJIOIA31B.

6. HaBenith knacudikaiio KaHami3alliHUX HACOCHUX CTaHIIM 3a MpU3HaYEH-

HSIM, OIIMIIITG OCHOBHI €JIEMEHTH IIUX CTAHIIHA.
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TEMA5.OYHIIEHHA CTIYHUX BO/[

Mertonnyni pexoMenzaitii. HeoOXiqHo 3HaTH OCHOBHI 3a0pyIHEHHS CTIUHHX

BOJI Ta. CXEMHU OYHMILICHHS CTIYHUX BOJ, POJIb 1 MPU3HAYCHHS OKpPEMHX criopy. Bu-
BUHUTH KOHCTPYKII CIOPY/ JJIsI MEXaHIYHOTO 1 010JI0TTIHOTO OYHINCHHS; 3HATH, Bl
SKUX 3a0pyAHCHb OYMINAETHCS BOJA B TUX YH IHIIMX criopyaax. OKkpeMo o3HaloMu-
TUCH 13 CTIOpYAaMH, SIK1 MpU3HA4YEH1 1711 0OpOoOKHU ocaay. 3HATH CTIOCOOH 3HE3apaxKy-

BaHHS CTIYHUX BOJI.

5.1.Cknao cmiunux 600 ma ymoeu cKUOAHHA iX y 600HI 00’ €Kmu

CryniHp 3a0pyIHEHHS CTIMHUX BOJ XapaKTEpU3YeThCS KUIBKICTIO MIHEpallb-

HUX, OPTaHIMHUX 1 OaKTeplaJIbHUX JOMIIIOK, 10 MICTATHCA B PO3UYMHEHOMY a00 He-

po3unMHEHOMY cTaHl. Hepo3unHeH1 peuoBUHH, K1 3aTPUMYIOThCS NIPHU (PUITPYBaHHI

yepes3 nanepoBuil PuibTp, HA3UBAIOTH 3aBUCTUMU. OpTaHidH1 JOMIIIKYA B CTIYHUX BO-

Jax, SK MpaBWjo, MPU HASBHOCTI KUCHIO MIHEPABYIOThCS M JI€I0 MIKpOOpPTaHi3-

MIB. 3a KUTbKICTIO BUTPAYEHOIO JJI OKUCIIEHHS] OPTaHIMHUX PEYOBUH KUCHIO CYJISITh

npo 3a0pYIHEHHS CTIMHOI PUIMHU OPraHMHMMM pedyoBUHAMHU. [{10 BenMUUHY Ha3u-

BaIOTh OIOXIMIYHOIO MOTPEOOI0 B KUCHI, ckopoueHo mno3HadaroTh “BIIK”. KoHieHt-

paitist 3a0pyaIHEHb IOOYTOBUX CTITHUX BOJ, MT/JI, BH3HAYAETHCA 32 (POPMYJIOFO:
_al1000
—qn ,

1€ a - KUIbKICTh 3a0py/aHEHb, 1110 HAJIXOJIUTh 3a 100y B OMHIET JIIOIUHH, T

C (5.1)

g, - HOpMa BOJIOBIABE/IEHHS, J1 HA OJIHY JIIOAUHY 32 100y .
HopmaruBHa KimbKiCTh 3a0pyJHEHb 3a 100y BT OAHIET JIIOJUHU AJIs1 TOOYTO-

BUX CTIYHUX BOJI IPUBECHA B HOPMATUBHMX JOKYMEHTAX 1 CKJIajaae B 1/100y:

3aBUCJI PpEYOBUHU 65
BIIK, o5 HE MPOSCHEHOI PiUHU 75
BIIK, 5 TIPOSICHEHOT piTUHU 40
AzoT amoHiitHuX coueid (N) 8

docdaru (P,0s) 3,3
Xmopuau (Cl) 9

[ToBepxHeBo-akTuBHI peuoBuHu (IIAP) 2,5

58



[ToGyTOBI CTIUHI BOAW HAAXOISATh HA OYUCHI CIIOPYIH Pa30M 3 BHPOOHHIUMHU.
3HaI0YM KUTGKICTh MOOYTOBHX 1 BUPOOHMYIMX CTIMHUX BOJ 1 KOHIICHTpAIIIIO 3a0py-
HEHb B HUX, BU3HAYAIOTh KOHIIEHTPAIIIIO 3a0pyAHEHb B CYyMIllli CTOKIB:

c = C,[Q,+>C [Q,
mid ’
Q, 2.Q,

ne C,, C, - KOHIIEHTpallid 3a0pyHEHb IOOYTOBUX 1 BADOOHUYMX CTIYHUX BOJ,

(5.2)

Q. Qp - cepenHpo000B1 BUTPATH MOOYTOBUX 1 BAPOOHUYMUX CTIYHUX BOJ.

YMOBU CKUIaHHS CTIMHUX BOJI Y BOJIHI 00’ €KTU PEIJIaMEHTYIOThCSI HOpMaTHUB-
HUMH aKTaMH¥ 1 IpaBUIaMH. 3T1IHO 3 MM IIPaBUJIaMU BCTAHOBJIEHI HOPMATUBH SIKO-
CTI BOJIM JIJISl BOJIOWM 3a JIBOMA KaTeropisiMyd BOJAOKOpPUCTYBaHHs. J[o mepioi BimHO-
CATh JUITHKU BOJOWM, IO BHUKOPUCTOBYIOTHCS SIK JIPKEPETO LEHTPATI30BAHOTO YU
JEIEHTPATIB0BAHOTO IOCTIOIAPCHKO-MMUTHOTO BOAOIMOCTAYaHHS, a TAKOX JIJII BOJIOTIO-
CTauyaHHA MIINPUEMCTB XapyoBoi nNpoMucioBocTL. [lo apyroi kareropii HajexaTb Jii-
JISTHKY BOJIOWM, I1I0 BUKOPHUCTOBYIOTHCS JIJI KYTIAHHS, 3aHSATh CIIOPTOM 1 BIAMIOYHUHKY
HACEJICHHsI, a TAaKOX Ti, 110 3HAXOJATHCS B MEXaxX HaceleHuX MyHKTiB. KpiM Toro,
BCTAaHOBJICHI HOPMATHBH SIKOCTI CTIMHUX BOJI, II0 CKUAAIOTHCSA Y BOJOMMU prOOTOC-
MOJIAPCHKOT0 TMpU3HAYEHHS. SIKICTh OYHUINEHHS CTIMHUX BOJI Mae OyTH Takoro, 100
SIKICTh BOAHW Y BOJIOIMI MICJISI CKUJIAHHS B HEl CTIMHUX BOJ OyJia HE HUXKYE, HDK JJIS
BOJIY, II0 00YMOBJIEHA MPaBUJIAMH OXOPOHHU MOBEPXHEBUX BOJI Bijl 3a0pyJAHEHb CTIY-

HHUMH BOJaMU.

5.2.Memoou it cxemu ouunieHHA CMIYHUX 600

JIs OYMIIEHHS CTIYHHUX BOJI BUKOPHMCTOBYIOTH MEXaHI4HI, XIMI4HI, (HIBUKO-
XIMT9H1 i O01070TTaH1 MeToAu. [Ipu IbOMY 3aCTOCOBYIOTH KOMILUIEKC OKPEMUX CIIOPY/I,
B SIKMX CTIYHA BOJA MTOCTIOBHO OYHIIAETHCS CTIIOYATKY Bl KPYIMHHX, a TTOTIM Bi BCE
MEHIIIMX 32 PO3MIpaMu 3a0pyaHEHD.

Mexaniune ounwennsa (MPOILIHKYBAaHHS, BIICTOIOBAHHS, MTPOSICHEHHS, (DUTHT-
pYBaHHS) 3aCTOCOBYIOTh JIJI1 BHIAJICHHS 3 BOJAW B OCHOBHOMY 3aBHCJIMX PEYOBHH.
JI1s1 1IbOTO BUKOPHUCTOBYIOThH PEIIITKH, ITICKOBJIOBIIIOBAY1, BIICTIHHUKH, KAPOBJIOB-

JroBavi, HaTOBIOBIIOBAY1, TIIPONMUKIOHH, (DUILTPH Ta IHIII CTIOPY/IH.
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Iangip'st, mamip, KICTKH, PEIITKH OBOYIB Ta (PPYKTIB, pi3H1 IPOMHUCIIOB] BITXO0-
JIA 3aTPUMYIOTBCS Ha PENITKaX 1 MOoApiOHIOIOTECS y IpoOapKax.

Pewimxu BCTaHOBIIOIOTh y IPUHUMAaTIBHUX pe3epByapax HACOCHUX CTAHILIN 1 Ha
OYHCHUX CTIOPY/Iax B KaHaJaX, 0 MIABOAATh CTIUHY pinuHy. JlJ11 monepemKkeHHs 3a-
CMIYeHHS a00 YTBOPEHHS 3HAYHHUX IIAMOPIB BOJH, PEIIITKH MOBUHHI CHCTEMAaTHYHO
OYHIIYBAaTHCS BT 3a0pyIHEHb.

Boja micis pennTok HanmpaBISETbCS B niCKO6106/1108aYi, 1€ 3aTPUMYIOTHCS 3a-

OpyaHEHHs] MIHEpaTbHOTO MOXO/KEHHS (ITICOK, 30J1a, NIIAaK). 3aCTOCYBAaHHS IMICKOB-
JIOBJIFOBAYIB 3yMOBJICHO THM, III0 MPH CIIUTLHOMY BHIQJICHH] y BIICTIHHUKAX MiHEpa-
JHHUX 1 OPTraHIYHUX JOMIIMIOK BUHUKAOTh 3HAYHI TPYIHOIII IIPH BIIBEACHHI OCaIy 3
BUICTIMHUKIB ¥ MPU MOAATBIIOMY HMOTO 30pOMKYyBaHHI y METAHTEHKaX YW IHIIUX
cropyaax. Ocaji 3 MCKOBJIOBIIOBAYIB 3HEBOHIOIOTh HA MICKOBUX MaiaHUYHMKax a0o
B IIICKOBUX OyHKepax.

Biocmilinuky € OCHOBHOIO CHIOPYIOI0 MEXaHIYHOTO OYHIIEHHS CTIMHHX BOJI.

BoHU BUKOPHUCTOBYIOTHCS JJIs1 BUAAJIEHHS TPYyOOIMCIIEpCHUX PEUOBHUH, 1110 OCIIAI0Th
a00 crumBarTh. PO3p13HAIOTH NEPBUHHI BIACTIMHUKM, SIKI BCTAHOBIIIOKOTH MEpPEN
CIOpy/laMH OI0JIOTTYHOI'O OYHUIICHHSI, 1 BTOPUHHI BUICTIAHUKY - JJIS BIAJAUICHHS aK-
TUBHOTO MYJTy a00 OIOIUIIBKH. 3aJI€KHO Bl HAIPSIMKY MMOTOKY BOJAY BIICTIAHUKH I10-
JUISIIOTh Ha TOPU30HTANIbHI, BEPTUKAIIbHI 1 pajiaibHI.

J1o BUICTIMHMKIB TAKOX BUIHOCSThH MPOSICHIOBAYl, B IKUX OJHOYACHO 3 BIICTO-
IOBaHHSIM Bo/ia (QUIBTPYETHCS YEpe3 IIap 3aBUCIIOr0 OCaly, a TaKOX MPOsSICHIOBaYi-
neperHuBayl i ABOSPYCHI BIACTIMHUKY, 1€ OJJHOYACHO 3 MPOSICHEHHSIM BOJU MPOXO-

JUTH CTAOUTI3AINIA 1 YIIIJIbHEHHS 0Cany, SIKUil BUMAaB.

['opu3oHTANILHI BUICTIMHUKY, SIK TPABUJIO, 3aCTOCOBYIOTh Ha CTaHIISIX OYH-

IEHHs TOTYXHicTio Bix 15 10 100 tic. M /n06y. Pagianphi BinCTiiiHUKE TTOPIBHSHO

3 TOPU30HTAILHUMU EKOHOMIuHiIII B OYAIBHULTBI i HamiiHimi B excruryaranii. Ix

, : . 3
BUKOPHUCTOBYIOTH B OCHOBHOMY Ha CTAHIIISIX TIOTYKHICTIO OUIbIne 3a 20 THC. M™/100Yy.

. . 3 V)
Ha cranmisx notyxaictio o 20 Tuc. M°/100y peKOMEHIYEThCS PUUMATH BEPTHUKA-

C 3 -
JIbHI1 BincTiiauky, a 10 10 trc. M /100y - IBOSPYCHI.

Ocap 3 nepBUHHUX BYICTIMHUKIB CXWJIBHUW JIO THUTTS, TOMY HOTO Hampa,Jisi-
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I0Th Ha CIIeIIaTbH1 cIopyau 00poOku ocamy. Oca, Mo BUAAISIOTh 3 TIPBUHHUX Bif-
CTIMHUKIB, HA3UBaOTh "cupum”. CUpUN ocal CTAHOBUTh HEOE3TEKy B CaHITAPHOMY
BITHOIIICHH]1, OCKUTbKY BIH MOJK€ 3arHUBATH, BUJIUISTH Ta3U, CTBOPIOBATH CTIPUSATINBI
YMOBH JIJIS1 PO3BUTKY OaKTepiil, y TOMY YHCJIl XBOPOOOTBOPHHUX, a TAKOK MICTHUThH STH-
I TeIbMIHTIB. ToMy Tiepen yTumi3amiero ocaa Mae OyTH CTaOLTI30BaHMMA 1 3HEIIKO-
JOKeHUH. J{71s1 1IbOro BUKOPUCTOBYIOTH aepOOHE 30O 1KYBaHHS 3 BUKOPUCTAHHIM ac-
poOHUX Oaktepiii (acpoOHI cTabuTi3aTOpH) 1 aHAepOOHE 30pOKYBAaHHS 3a y4acTHO
aHaepoOHMX OakTepil (METaHTCHKH, CENTHKH, ABOSPYCHI BiACTIiHWKM). JIg odm-

IIICHHS CTIYHUX BOJI 1 00poOKHM ocaay mpu J000Bid BUTpaTi CTIMHHX BOJA 110 25

M /106y PEeKOMEHIYeThCS BUKOPHCTOBYBATH CeNTHKH, B 25 1o 10000 m°/no6y -

ABosipycHi BiacTiiHuku. [Ipu OUIBbININA MOTYKHOCTI 3aCTOCOBYIOTH METAHTEHKH
a00 aepoOHi cTadl1i3aTOpPM.

Cenmuku — 11e IPSIMOKYTHI ad0 KPYyTJIl B TIJIaH1 pe3epByapH, B SKUX MPOXO-
JUTH TPOSCHEHHS CTIYHOI BOJH 1 30pOIKyBaHHS OCany.

JleoapycHi eiocmiliHuKu TaKOX CIY)XaThb JJIS TMPOSICHEHHS CTIIHOI BOAH 1
30pOMKyBaHHsS Ocaay, U0 BHMaB. J[BOSIpYCHUH BIICTIMHUK Ma€ y BEpXHIA 4acTHHI
NPOTOYHI JIOTKH, a B HIDKHINA - ceNTUYHY Kamepy. Yac 30poJIKyBaHHS ocaay B JBOSI-
pYCHHMX BIICTIHHMKAX 2-6 micALiB. 3a ueil nepioa po3knagaerbea 40-50 Y%opraniy-
HOI pEYOBUHH.

Memanmenk - 1ie Kpyriauid ado NMPSIMOKYTHUHM y IJIaH1 pe3epByap, B SIKOMY
30pOMKY€ETBCA OCaj 3 BUICTIMHUKIB, HAJIMIIKOBUI aKTUBHUN Myl a00 iX CyMIIL
[Iporec po3kiaay OopraHiyHOI PEYOBUHU B METAHTEHKY MPOXOJUTH MOAIOHO, SIK 1 B
CENTUYHIN Kamepi ABOSIPYCHOTO BIJCTIMHUKA, ajie 3 OLIBIIOK IHTEHCUBHICTIO 3aBJIs-
KU MIIITPIBY U MEpEMIITyBaHHIO.

VY MeTaHTeHKaXx CTYIIHb PO3KJIaay OPraHIdHOI PEUOBHUHU CKIIAJA€ B CEPEIHbO-
My 40 %, 1m0 € goctatHiM. Ocaa Tpu IbOMY BTpadyae THUJMM 3arax, HaOyBae OHO-
PIAHOT MOPUCTOI CTPYKTYPH, J00pe Bimaae MpHU MiACYITyBaHH] BOJIOTY. 30pOIKEHUIN
ocaj MIiCTUTh a30T, docdop, KaiiH, K1 J00pe 3aCBOIOIOTHCS POCIMHAMH, TOMY HOTO
BUKOPHCTOBYIOTh B CUIbCHKOMY TOCIIOJIApCTBI AK 400puBO. [Ipu OpoiHHI B MeTaHTe-

HKax BHUIUIA€TbCS Ta3. el ra3 BiIBOASATH y rasroJipiepu Aiisi 30epiraHHs 1 moTiM
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CTIATIOIOTh B KOTELHUX YCTAHOBKAaX. Y ACSIKHUX BHUMAJKax JJsg 0OpOOKM ocamxy mpo-
MOHYIOTh aepoOHi cTabimi3aTopu a00 KOMOIHOBAHI TEXHOJIOTI, IO BKIIFOYAIOThH aHae-
poOHe it acpoOHe 30poPKYBaHHS.

Crnin 3a3Ha4UTH, 10 TOJAIBIIE BUKOPHUCTAHHS BOJIOTOTO OCaay MayioeheKTHB-
HE, TOMy HOTO MiACYIIyIOTh (3HEBOHIOIOTH). HalfuacTimme a1 3HEBOHEHHS OCaay
BUKOPHUCTOBYIOTh MY/106i MAll0AHUUKYU HA TIPUPOIHIM abo mTy4dHi ocHOBIL. Ocaf,
KWW TIEPETHUB Y METAHTECHKY, Ma€ BOJIOTICTh B cepenabomy 94-97 %.Ha mynoBux
MalaHdrKax BiH migcuxae 10 BojorocTi 75-80 %.Ilpu oMy 00’ €M ocany CyTTEBO
3MEHIITY€ETHCS 1 CTAE MOKIIMBUM MOTO TIEPEBE3CHHSI.

Ha BenMKuX CTaHIIAX 3aMICTh nidcyulysanis ocady Ha MyJIOBUX MaiTaHIMKaAX

3aCTOCOBYIOTh MEXaHIYHE CYIIIHHS OCaay Yy BaKyyM-(QuibTpax, neHTpudyrax, Quibt-
prnpecax abo TepMiuHE CYIIHHS.

JlocHuTh PiIKO MEXaHIYHE OYHIIECHHS € KIHIEBOIO CTaaielo. SIK MpaBUiio, BOHO
OyBae omepenHiM Tiepes 010JIOTTUHUM OYHUIIICHHSIM.

bionoziuni memoou ouuwiennsa NONATAIOTh B OKUCJICHHI HaWAPIOHIIMX Yac-
TUHOK CYCTEH3Ii, KOJOIIB 1 pO3UMHEHUX OPraHIYHUX PEYOBUH MIKpPOOpPraHi3Mamu,
K1 3/1aTHI BUKOPUCTOBYBATH SIK MOKMBHE CEPENOBULIEC 0araro OpraHidHUX 1 JIEAK]
HEOPTaHIYHI 3a0PYyIHEHHS, 10 MICTIThCS Y CTIMHUX BojAax. Y Mpoliecax 010J10THO-
o OYUILICHHS CTIMMHHUX BOJI YaCTHHA 3a0py/HEHb, 110 OKUCIIOKOTHCS MIKPOOpPTaHI3-
MaMH, BUKOPUCTOBYEThCS y Mporiecax 6iocuHTe3y (YyTBOpEeHHsI OiomMacH), a IHIa Jac-
TUHA MEPETBOPIOETHCSA HA HEHIKIAJIMBI NPOYKTH OKHUcHeHHs: Boay, CO,, NO; 1a iH.,
O10XIMIUHUM LUIIXOM Maie MOBHICTIO 3BUIbHSAIOTHCS Bl OPraHMHUX 3a0pyIHEHbD,
10 3MIIWINCH Y BO1 MICJII MEXaHIYHOT'O OUMILIECHHS.

Cnopyau, siki Ciy»aTh JJig 010JIOTTYHOTO OYMINEHHS CTIYHUX BOJ, TOJUISIOTh
Ha JB1 rpynu. Jlo mepiuoi Hanexarb CHOPY/IH, B SIKUX OIOJIOTTYHE OYUIIEHHS NPOBO-
JTUTBCS. B YMOBaX, OJM3bKUX MO0 MpUpOAHUX (MOJIs 3pOIIeHHs, noyis (iteTpamii Ta
O4¥CHI 0i0CTaBKH). Y IPYTiid TPYII CIOPY/ OYHILEHHS MPOBOAUTHCS Y IMITYYHO YTBO-
peHunx ymoBax (0iosioriuHi PiIbTPHU I aepOTEHKH). Y CIOPYAAX MEPIIOi TPYIH CTIUHI
BO/IM OUYMILAIOTHCS IOCUTh MOBUILHO 33 PAaXyHOK 3aracy KUCHIO Y IPYHTI M y BOJI1 O1-

OCTaBKIB, a TaKOXX BHACIIOK >KUTTEIISNILHOCTI MIKPOOPraHi3MIB-MIHEpai3aTopiB,
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10 OKHCJTIOIOTh OpTaHIIHI 3a0pyaHEeHH. Y CHOpy/Aax ApYyroi rpynyd y MTY4HO CTBO-
PEHHUX YMOBaX MPOIIECH OUYHUIICHHS CTIMHUX BOJI MPOTIKAIOTh 3HAYHO IHTCHCHUBHIIIIE.
[TpuHIun aii cygacHUX amapartiB 1 ciopy1 610J0TTIHOTO OYMINEHHS CTIYHUX BOJ Oa-
3y€ThCS Ha METOJIaX Oe3TMepEepBHOTO KYJILTUBYBAaHHS MIKPOOPTaHI3MIiB.

Honamu 3powienna Ha3UBaOTH CIICHIATLHO MATOTOBJICHI i CIJITAHOBAHI 3eMe-
JbHI JUITHKY, IO MPU3HAYCHI JUIA OYMINEHHS CTIIHUX BOJ 1 OJJTHOYACHOTO BUKOPWHC-
TaHHS IUX TUITHOK JIJIST CUTbChKOTOCTIONApPChKUX motped. Ionsa ghinbmpauii - 3eme-
JbHI JUITHKY, PU3HAYCHI TUIBKH JJIs1 OYWIICHHS CTIYHHMX BOJ 0€3 BHUPOIIYBaHHS Ha
HUX CUTbCHKOT'OCTIOAAPCHKHUX KYJIBTYP.

CyTb mpoliecy OYHUIICHHS CTIYHUX BOJI Y ITPYHTI IOJIATAE B TOMY, 1110 TIPU (PuTh-
TPpYBaHHI CTIMHHUX BOJI Yepe3 IPYHT y KO0 BEPXHbOMY IIapi 3aTPUMYIOTHCS 3aBUCITI 1
KOJIOIJTHI PEYOBUHHU, SKi YTBOPIOIOTh HA MOBEPXHI YACTMHOK IPYHTY T'YCTOHACEIICHY
MiKpoopranizsmMamu IiiBky. L nmiiBka agcopOye cBO€r0 MOBEPXHEIO PO3UMHEH] OpTa-
HIYH1 PEYOBHUHH, IO 3HAXOASTHCS y CTIMHUX BOJaX. MIKpOOpraHi3sMu BUKOPHUCTOBY-
I0Th KUCEHb aTMOc(epH MpU OKUCIICHH] 3a0pyAHEHb 1 MepeBOIATH 11l 3a0pyAHEHHS B
MiHepalbH1. [HTeHCUBHE OKUCIIEHHS MPOXoaAuTh y BepxHix (0,2-0,4m) mapax rpyHTy.
VY rmbini mapu HaaXxoJKEHHS KUCHIO OOMEXEeHe, TOMY MPOIECH OKUCIICHHS TaM
11yTh noBuUIbHIIIE. CTyNHb OYMILEHHS MOOYTOBUX CTIMHUX BOJI HA MOJISIX 3pPOILECHHS
Ta QuIbTpauii B cepenHpoMy ckianae 95-98%3a 3aBuciaMMu il OpraHiMHUMU PEYOBU-
HaMH.

bionoziuni cmaeku 3aCTOCOBYIOTH JIJII OYMILEHHSI a00 JOOYMIIEHHS CTIMHUX
BOJ. OKHCJIEHHS OpraHidyHUX JOMIIMIOK MPOXOAUTH Ml Ai€0 MIKpoopraninMis. s
OYHIIICHHS] BUKOPUCTOBYIOTh aHaepoOH1 a00 aepoOHi CTaBKU. Y CBOIO 4epTy, aepoOHi
CTaBKU MOXKYTb OYTH 3 MPUPOTHOIO a00 PUMYCOBOIO aepaili€ro. Y cTaBKax 3 MPUPO-
JTHOIO aepalliero TpUBATICTh OOPOOKU CTIMHUX BOJ| 3JICKUTH Bi BUIY W KOHIIEHTpA-
Iii TOMIIIOK 1 KOJIMBA€EThCS B Mexkax 7-601i06. CTaBKu 3 IPUMYCOBOIO aepaili€ro Ma-
I0Th 3HAYHO MEHIIUN 00’ €M, MOTPIOHUHN CTYIIHb OUYMUILEHHS BOJIU B HUX JOCSITAETHCS
3a 1-3 1o6u. biojoriuHi cTaBKM BUKOPUCTOBYIOTh MEPEBAXKHO AJIs1 JOOUMILEHHS CTi-

YHUX BOJ, 110 MPOUILIMA CIIOPYAHN OIOJOTTYHOrO OUHIIEHHS. JJOOUHIIEHHS JO3BOJIsIE
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MOKPAIIUTH CaHITAPHO-TIMEHTIHI TOKA3HUKH OYMINEHOI BOIH, 3HIDKYE KOHIIEHTpA-
1110 3a0pyIHEHB, MIBHUIIYE KOHIICHTPAIIIF0 PO3YUMHEHOTO KHCHIO Y BO/II.

bioghinbmpu BUKOPUCTOBYIOTH JJIsI YaCTKOBOTO a00 TOBHOTO O10JOTTIHOTO
OYHIICHHS CTIMHUX BOJ. biopimsTp — 11e cmopyna (puc. 5.1),1m0 3aBaHTaXeHa G iIbT-
PYIOUHM MaTepiajioM, Ha MOBEPXHI SKOTO PO3BHUBAIOTHCS MIKpOOpraHismMu (O10TLIiB-
ka). [Ipm mpoxoKeHH] CTIMHOT BOJIM Yepe3 3aBaHTaXeHHS 010(pUIbTpy 3a0pyaHEHHS
aICOpOYIOThCS OIOTUTIBKOIO 1 OKHCIIIOIOTHCS MIKPOOPraHi3MaMH B MPHCYTHOCTI KHC-
HIO TIOBITPsi. OCHOBHUMHU MIKpOOpPTaHi3MaMHu, 10 OKUCITIOIOTh 3a0pyAHEHHS CTIYHUX
BOJI, € OakTepii. Kpim Toro, mikpodiopa 1 mikpodayHa OIOIUTIBKH MpEICTaBICHI pi3-
HUMH TUTICHSABUMHU TprOaMH, 4epB sKaMHu, KoMaxaMmu ToIo. [y 3aBaHTakeHHs 010-
GUIBTPY BUKOPHUCTOBYIOTH 1IEOiHb, TPaBiif, KepaMm3uT, 1IUIAK, KepamidHi, az0ecTtolie-
MEHTHI, TUTaCTMAaCcOBI €JIEMEHTH, METAJIeB1 CITKH, CHHTETUYHI IUTIBKHA Ta 1H. 3BUYAWHO
BHUCOTY 3aBaHTXEHHs MpuitMaroTh 1,5-4M. Po3piB3HSI0TE 610(UTETPHU 3 MPUPOIHOIO 1

NPUMYCOBOIO aepalliero. 3a nponyckHow 3damuicmio 6ioginempu nodindioms Ha

kpamamuHi (Manoi noryxHocTi - 10 10004%/7106y) it BMCOKO HaBaHTaxKeHi (710

50000M°/106Y).

Puc. 5.1 -Bioduibp:

1 - oropomKyBaibHi CTIHH; 2 - TIpYacTe JHUIIE; 3 - CYIUTbHE THUIIE; 4 - GUIbTpyrOUe 3aBaHTAKEHHS;
5 - momaya Boau; 6 — po3NOALTREUMNA MPUCTPIH; 7 - TOAaYa MOBITPS; 8 - TiApaBIMHUN 3aTBOP;
9 - BomoBinBinHMI J10TOK; 10 — HO3yI0uMii mpUCTPiid 3 cH POHOM

CrymniHb OYUIIEHHS CTIMHUX BOA Y Ol0(pUIbTpax 3aleXUTh Bil CKIaay CTIYHUX
BO/I, BUCOTU 3aBAaHTAKECHHS, TEMIIEPATypHu CTOKIB, MTUTOMOi KUIbKOCTI MOBITPS 1 T~
paBIIYHOTO HaBaHTaXeHHsA. HammumkoBa Giomaca (BimmpaiiboBaHa OIOTUTIBKA) BHUTIA-

Jla€ Y BTOPUHHUX BIICTIMHUKAX 1 HAPABIIIETHCS HA CIIOPYIHU 30pOIKYBaHHS OCaJlIB
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B aepomenkax, sx 1y 6iodimpTpax, mpoxoauTh 010XIMIYHE OKUCIICHHS Opra-
HIYHUX PEYOBHH CTIMHUX BOJ MIKpOOpPraHisMaMu. AepOTEHKH - 1€ CIIOPY/IH, B SKUX
MOCTIMHO TIPOTIKAE CTIIHA BOJA, 3MIIIaHA 3 AaKTUBHUM MYJIOM. AKTUBHUH MYI - II€
CyMIII aepoOHUX MIKpOOPTaHI3MIB, 5Kl 371aTHI COPOYBATH 1 OKUCITIOBATH 3a0pyIHEH-
HS CTIMHUX BOJ. SIKICTh aKTHBHOTO MYIy 3aJ€KUATh BiT BUAY W KUIBKOCTI OpraHid-
HUX 3a0pyTHEHB, HASBHOCTI TOKCHIHUX JIOMIIIOK, TIOBHOTH MOIIEPETHHOrO BiICTOO-
BaHHS, TPHMBAJOCTI Ta IHTCHCUBHOCTI aeparlii, HaBaHTAKCHHS Ha aKTHMBHUN Myl B
ACPOTECHKU MTOBUHEH 0E3MEPEPBHO HAIXOIUTH KHCEHbB Bl 3a0e3TIeUEHHs] HOPMAaTbHOT
KUTTEISIILHOCTI MIKpOOpTraHi3MiB. JIJIT IbOTO CyMIlll CTIIHUX BOJI 3 aKTUBHUM MY-
JoM Oe3mepepBHO aepyeThCs cucteMamu aepaitii (puc. 5.2). Cuctemu 3a0e3meqyroTh
1o/1ayy U pO3MOJIUT KUCHIO YU TIOBITPSL B a€POTEHKY 1 MIATPUMYIOTh aKTUBHHA MYJI B
3aBUCJIOMY CTaHI JIJIsl KPaIoTO KOHTaKTy MYy 13 3a0pyAHEHHSMHU CTIUHUX BOJ. SKi-

CHUM aKTUBHUN MYJI 3JJaTHUIA IMIBUIKO 1 700pe OCimaTy.

Puc. 5.2 - AepoTeHK 3 MHEBMAaTHIHOIO aepalti€eo:
1 - noBiTpsiHU CTOSK; 2 - PLIBTPOCHUHN KaHAN, 3 — PUIBTPOCH IJIACTUHHU

AepoTeHKN MOXYTh OyTH KiIacu(pIKOBaHI 3a TIPaBIMHUM PEKUMOM iX po0o-
TH (ApOTEHKH i1€aIbHOTO BUTICHEHHS, aCPOTCHKH 1ICATbHOTO 3MIITyBaHHS, aepoTe-
HKHU TIPOMDKHOTO TUITY) 200 32 BETMUMHOIO HABAHTAXKEHHS HA aKTUBHHUM MyJl (BUCOKO
HaBaHTAKEH1, 3BUYaiHI 1 HU3bKO HaBaHTaXEHi). 3 aepOTEHKIB CyMIlll BOJIH W aKTUB-
HOTO MYJy HalpaBJIi€ThCS Y BTOPUHHI BIACTIAHUKYU JIJIs1 OCimaHHs (BIIOKpEMIICHHS)
aKTUBHOT'O MyJy. B mporeci ouuIlieHHs: CTIYHUX BOJA 00’ €M aKTUBHOTO MYITy 30UIb-
HIy€ThCA 33 PaXyHOK IPHUPOCTy Horo 6iomacu. YacTrHa akKTUBHOTO MYy Oe3mnepepB-

HO MEpeKauyeThCsl B a8POTEHKHU JJIs MIITPUMaHHS He0OXIMHOT KOHLIEHTpalii (HupKy-
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JFOIOYMM aKTHBHUHN MYyJ), a pemTa (HaJJIMIIKOBUA aKTUBHUIN MYJ1) HAIPaBIISIETHCS B
MYJIOYIIUIHHIOBAY1 1 TOTIM y CTIOPY/IH 30POIKyBaHHS.

JlocuTh 9acTo IMUPKYJAMIMHUN aKTUBHHM MYJ MICTUTh HE OKHCJICHI 3a0pya-
HEHHsI, TOMY 1Iell MyJI HallpaBJISIOTh B PEreHEPAaTOPH, A€ OKUCIIOIOTHCS 3a0pyTHEHHS
1 BUTHOBJIFOETHCSI COPOITIiHA 3/TaTHICTh aKTUBHOTO MYJTy. SIK MpaBwWIIo, I perenepa-
TOPH BIIBOJAATH YaCTUHY aepoTeHKY. OKpeMi CIIOpyAH, B IKUX MPOXOIUTh MIHEpai-
3aIliss aKTUBHOTO MYJTy, HA3WBAIOTh aPOOHUMH MIHEpaTi3aTOpaMH.

AepoTeHKH J03BOJIAIOTH JOCATTH BHCOKOTO CTYIEHS OYHWIIECHHS CTIYHUX BOJI
BiJl OpraHIIHUX PEYOBHUH. TpHUBANICTh aeparlii MICbKUX CTIMHUX BOJI MPH IIbOMY CTa-
HOBHTH 0JIM3bK0 6-8T01. BimokpemiteHHs 6GioMacH Bif OYHINEHOI BOJU 31IHCHIOETHCS
y BTOPMHHHUX BIICTIMHUKAX.

[lepen cnyckoM JI0 BOJIOMM OYHUILEHY CTIMHY BOJY JJISl 3HEIIKOAKEHHS 1 3HU-
IIEHHSI MATOT€HHUX MIKPOOPTaHi3MIB, IO 3AJUIIMIIKCS MICIs 610JI0TTYHOrO OYHIIECH-
Hs, chin ae3uHpikyBaru. JleauHdekiiro 311CHIOIOTh PI3HUMHU CIOCOOAMHM: XJIOPY-
BaHHSIM, €JICKTPOJII30M, OaKTEPUITUIHAM OTIPOMIHEHHSM Ta THIIHMH.

Haituacrimie 3He3apaxyBaHHsI IPOBOJSATH Fa30MOIIOHUM XJIOpOM, a0 pedoBU-
HaMH, [0 MICTATh aKTUBHUHN XJIOp, - XJIOPHE BAITHO, TIMOXJIOPHUIX TOIIO. Y CTAHOBKA
JUIsl 3HE3apaKyBaHHs CTIMHUX BOJ XJIOPOM CKJIQIAE€ThCS 3 XJIOPATOPHOi, 3MILIyBayiB
Ta KOHTAaKTHUX pe3epByapiB. KoHTakTHI pe3epByapu Jiiis 3a0e31e4eHHs] HE0OXITHOTO
OaKTepULUIHOTO e(PeKTy po3paxoBYIOTh Ha 30 XBUIMHHUM KOHTAKT BOJU 3 XJIOPOM.

OuwuireHy i 3He3apaXeHy BOYy BUITYCKAIOTh y BOJOWMHU. OCKUTbKA BUMOTH JI0
CTYNEHS OYHUIIEHHS CTIYHHMX BOJ MIIBUIIYIOTHCS 1 HE 3aBXKAU O10J0TTYHE OUMIIIEHHS
3a0e3rneuye 111 BAMOTH, IOBOJIUTHCS 3aCTOCOBYBATH JIOOUMILIEHHS CTIYHOI Boau. JlJis
3a0€3Me4YeHHs] 0CTaHHBOTO BUKOPUCTOBYIOTh PI3HI (PUIbTPU, KOHTAKTHI MPOSCHIOBAY1
1 O10CTaBKH.

Ha BinMiHy Bim OYHMINIEHHX MICBKHX CTIYHHMX BOJ, JJIS JACSIKUX BUIIB BUPOOHU-
YUX CTOKIB JOLUILHO 3aCTOCOBYBATH XIMIUH1 200 ()13UKO-XIMI4H1 METOIU OUYMILICHHS,
HANPUKJIAA, TPY BUAAICHHI 13 CTIMHOT BOJAM 10HIB BAXKHWX METAJIIB a00 TOKCUYHUX
crnonyk. [Ipu XIMIYHOMY OUMILIEHH] 3a0PYyIHEHHS 31 CTIMHUX BOJ BUIAIAIOTHCS B pe-

3yJAbTaTl peakilii MK 3a0pyJHEHHIMU 1 peareHTamu, sKi BBOJASTh Y BoAy. B nbomy
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BHITAJKy MOKYTh YTBOPIOBATHUCS CIIOJIYKH, IO BUIIAJAI0Th B 0ca, ad0 Ma€ MicIie ra-
3o0BHAUICHHS. [IpomecamMu XIMIYHOTO OUYMINEHHS € TaKOX HEHTpam3alis Ta XIMITHE
OKHCJICHHS. JI0 (pIBUKO-XIMITHUX METOJIB OYMINCHHS CTIIHUX BOJ BITHOCSATH COpPO-
ITIF0, EKCTPAKIIIFO, €BAIOPAIlifo, KOoaryysiito, (IoTaiiio, eIeKTpoIi3, I0OHHUH 00MiH,
KPHUCTAT3AIIIO Ta iH.

[Irpoke 3aCTOCYBaHHS JJIsl OYMIIECHHS MICBKMX CTIYHUX BOJI 3HAWIILIM CXCMH,
B SKUX TMOEJHYIOTHCS MEXaHIIHE W OlojoriyHe oduiieHHsS. OHa 3 THIOBUX CXEM

OYHIIICHHS MIChKHMX CTIYHUX BOJ| HaBeJleHA Ha puc. 5.3.

, NOKUOBK 380pomHuul i X0
Heowutieni __g nP MU QKSR Y1 p p—
emiuni Uil Lk IMityBay cmiymi

a00u

. | L 1 'L‘r

I

NiCKORNOBAIOBAY s - . . KOMTAKTHHI
‘ 7 HAORUMK O8uUIL
: 3epBya
RiCOK ; > 2epoTenK _g aKmuenuil pesepnyap
5 i i . Ty o1 Yul
nepBHHHHH f"P‘:)" BTOPHHHHi Hacoc" -
BifCTIAHHK BLICTIHHHK

Puc. 5.3 -TunoBa TeXHOJIOTTYHA CXEMa OUHUINEHHS MICHKHUX CTIIHUX BOJI

Po3MimienHs (KOMIOHYBaHHS) OYHWCHUX CIIOPY/ Y TUTaHI BU3HAYAETHCS CKIIa-
JIOM CTIOPYJI, IO BXOASATh B OYMCHY CTaHIlIO, 1 penbedoM IIIOMAaKH. MaiaHduK
1T OYMCHI CTIOPYIH BUOMPAIOTH 3 YpaxXyBaHHSAM TUIAaHYBaHHS Ta 3a0yJI0BH HACEIICHO-
ro myHKTY. Miclie po3TalryBaHHS OYHMCHHX CIIOPY/I IUIAHYIOTh HIDKYE 33 TCUIEIO Pid-
KU B MICTa, HOr0 000OB’I3KOBO MOTOJKYIOTh 3 OpraHaMu JIepKHArsay. Tepuropis
CTaHIIi MTOBUHHA OyTH BIIOPSIIKOBaHA, O3EJICHEHA, OCBITJICHA 1 3arOpO/KEHA.

OCHOBHUM 3aBJIaHHAM €KCIUTyaTallii OYMCHHUX CIIOPY[ € 3a0€3TeUCHHSI SKOCTI
OYMILIEHHS CTIMHUX BOJI 1 00pOOKH OCa/iB 0 MEX, IO NepeadadyeHi MPOeKTOM O4HC-
HUX CIIOPY/ 1 BIANOBIIHUMH HOPMATUBHUMHU JOKyMeHTaMH. PoOOTY KaHam3aIitHIX
OYHMCHHX CIOPY/ XapaKTepU3yIOTh TaKl MOKa3HUKU: BUTPATH CTIMHUX BOJ B LILJIOMY 1
M0 OKPEMHUX CTIOpYyAaX; Maca MOKUJIbKIB, 1110 3aTpUMaHi Ha PEIITKaX, 1X BOJIOTICTS,
CKJIaJl, TYCTHHA, 30JIbHICTh; KUTBKICTh OCaJy 3 IMICKOBJIOBJIIOBAYIB, HOTO I'yCTUHA, 30-
JBbHICTh, KUIBKICTh MICKY; 00’ €M CUpOro ocaay 3 NEpBUHHUX BIICTIMHUKIB, HOTO BO-
JIOTICTh Ta 30JIbHICTh, BUHOC 3aBHUCIUX PEUOBUH 3 BIICTIMHUKIB; KUILKICTh Ta TEMIIE-
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paTypa ocajy i akKTUBHOTO MYJIy B METAaHTEHKaX, a TAKOXK OCaIy, 10 BUBAHTAKYETh-
Csl 3 METaHTEHKIB, HOTO BOJIOTICTH Ta 30JbHICTH; Maca aKTUBHOTO MyJy (mo03a) B ae-

pOTEHKax, 00’ €M TOBITPSI, IO TIOIA€THCS B CIIOPY/IH TOIIIO.

Koumponwni 3a60annsn

1. HaBenite ¢opmyinu, 3a SKMMH OOYHMCIIIOIOTH KOHIICHTpAIlI0 3a0pyIHEHb Y
CTIYHUX BOJIAX.

2. OxapaktepusyiTe poOOTy CHOpYyHd IJs MEXaHIYHOro ¥ O10J0TTMHOTO
OYMIIIEHHS CTIYHUX BOJ.

3. HaBenith cxeMy OYMIICHHS MICHKHX CTIUHHMX BOJI, TANTE XapaKTEPUCTHKY
OKpPEMUX CTIOPY/I.

4. JlaiiTe XapakTepUCTUKY CIIOPYJ, SIKI BAKOPUCTOBYIOTh JIJI1 0OpOOKH ocamy

CTIYHUX BO/I.
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3M.1.2. BOJIONIOCTAYAHHS 1 KAHAJIBALUSA BYJIUHKIB TA
OKPEMUX CIIOPY ]

TEMA 6. CHCTEMH H CXEMH BHYTPIIIIHIX BOJOITIPOBO/IIB

Memoouuni pexomendayii. CTyJ€HTH IOBUHHI 3HATU OCHOBHI €JIEMEHTH BHYT-

PILIHBOT'O BOJOTPOBOAY, HABYUTUCH NPABUIbHO YUTATU MPOEKTHI MaTepiaiu 3 BOAO-
nocTadyaHHsi OyJIMHKIB 1 okpeMux cnopyd. Po3idparuch, sik BU3HAYarOTh CEKYH/IHI,
TOJMHHI, ¥ 1000B1 BUTPATH BOJIU B OKpEMHX OyAMHKaX.. 3BEPHYTH yBary Ha TpyoOw,
apMarypy, cocoOu ix 3'€qHaHHs Ta KpIUIEHHSA. 3HATU CUCTEMHU i 00JIaiHAHHA TPO-
TUIOKEKHOTO BOJOINOCTa4aHHs Oy/iBelb Ta OCOOJIMBOCTI BJIAIITYBAHHSA CUCTEM Ia-
psyoro BojonoctadaHHs. O3HAMOMHUTUCH 3 CAHITAPHO-TEXHIMHUM OOJIaJHAHHSIM B
OyIIBJISIX CIeliaIbHOTO Tpu3Ha4eHHs (PoHTaHM, OaceiiHM, JIKyBabH1 3aKiIaad, KO-
MYyHaJIbHI MIANPUEMCTBA, MIAIPUEMCTBA TPOMAJCHKOTO Xap4yBaHHS 1 CUIbCHKOTOC-
1o AapchKi Oy/iBIi, 00'€KTH OyMIBHUIITBA 1 BHPOOHMYOrO npu3HaueHH:). Oco0mBYy
yBary Ciii NPUAUIMTA TaKUM MHUTAHHSM: BUOPOOYBaHHS BHYTPIIIHIX BOJAOTIPOBOIIB
Ta eKOHOMIYHA eKCIUTyaTallis CUCTEM; 3aX0/ 11 OOPOTHOU 3 IIyMOM; HEBUPOOHHY1 BU-

TPaTy ¥ BUTOKH BOJIU.

6.1.Cucmemu it cxemu eHympiwiHix 6000np0800ie

BHyTtpimH1it BogonpoBiA - 11e TpyOONPOBOAU Ta IHXKEHEpHE O0JagHAHHS, K1
MpU3Ha4YeHI 1711 3a0€3MeUeHHs 10/1a4l BOJAM Bi 30BHIMIHIX MEPEXK BOIOMPOBOIY 10
BCIX BHYTPIIIHIX BOJOPO30IpHUX MPWIAIIB, TEXHOJOTTIHOTO O0JaJHAHHS 1 MOXKEXK-
HUX KpaHiB. CucTeMHu BOJONOCTa4aHHs OYIMHKIB TOBUHHI 3a0€31euyBaTH CIIOKH1Ba-
YiB BOJIOIO 33/IaHOI SIKOCTI, B MOTPIOHIA KUTBKOCTI W Mix HEOOXITHUM HAImopoMm. Sk
MPaBUJIO, BHYTPIIIHINA BOJIOMPOBII BIAIITOBYIOTh TUIBKH B TUX OyJIMHKaX Ta CIIOPY-
Jax, skl MIKITI0YEeH] 10 IIEHTPali30BaHoi ad0 MICIIEBOI KaHai3aIl(i.

Jlo cucTemMu BHYTPIIIHBOTO BOJOTIPOBOAY KHTIIOBOTO OYIMHKY BXOISTH: BBI,
BOJIOMIPHHMI BY30J1, pO3BiHA Mepeka (MariCTpalbHi JIiHI, CTOSKH, TIIBOIKH J0 CaHITa-
PHEX MPUIATIB 1 TEXHOJIOTTIHOTO 00JIaJHAHHS ), apMaTypa. 3aJIe)KHO Bi MICIICBUX YMOB
1 TIpU3HAYCHHA OYAWHKY, 0 CHCTEMH BHYTPIIIHBOTO BOJOIPOBOIY MOXYTh OyTH

BKJTFOYEHI HACOCHI YCTAHOBKH, BOJIOHAITIPHI pe3epBYyapH Ta IHIIIE 001aTHAHHS.
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CucTteMy BHYTPINIHEOTO BOJOTPOBOAY MOAUIAIOTE 3a: 1 - Mpu3HadYeHHsIM (Toc-

MO1ap CbKO-TIMTHI, MPOTHIOKEKHI, BUpOOHMY1); 2 — ceporo oOcyroByBanHs (po3-
IUTbHI K 00’ €HaH1); 3 - TeMIIepaTypor0 BOIH, 0 TPAHCTIOPTYETHCS (XOJIOIHI i Ta-
psai); 4 - 3a0e3MeYeHHSAM HAlopOM 3 YpaxyBaHHSIM BCTAHOBIIEHOTO OOJIaHAHHS,
5 - cmocoOoM BUKOPHUCTAHHS BOJH (MPSMOTOYHI, 3BOPOTHI i 3 TIOBTOPHUM BUKOPHC-

TaHHSAM BOnH) (puc. 6.1).

1

I
N
82 X
\N N N

Puc. 6.1 -Cuctemu BHYTPIIIHIX BOJONPOBOAIB:
BO - 3aranpra; B1 - rocniogapcsko-nurHa; B2 - npotumnoxexna; B3 - BupoOoHMu a;
B10 - nonmuBansHa, T3 - rapsde BomonocTadaHds

['ocnomapchko-UTHI CUCTEMHU BOJONOCTAauYaHHA MOJAIOTh BOAY JJI MHTTH,
NPUTOTYBAaHHS 11 Ta NPOBEAEHHS CaHITapHO-TINEHIYHUX npouenyp. Boaa B il cuc-
TeM1 IOBMHHA OyTU MUTHOI SIKOCTI. BUpoOHMY1 BOAONPOBOIM MOJAI0Th BOJY Ha TEX-
HOJIOTIYHI LUT1. BUMOTH 10 SIKOCTI BOJY BU3HAYAIOTHCS 3@ TEXHOJIOTTYHUM TPOLIECOM.
BupoOHuunii BOJONIPOBIT MOKE CKIaJaTUCh 3 JAEKUIbKOX BOJONPOBOJIB, IO MOJ1a-
I0Th BOAY P13HOI AKOCTL [IpOTHMOXKEXKHI CUCTEMHU BOJONOCTAa4aHHS MPU3HAYEHI JJIs
raciHHS TOXKEX1 a00 Jokam3aiii BOTHIO. Bojga B MPOTHUIOXKEKHUX BOJIOTPOBOAAX
MOe OyTH 1 HE TUTHOI SKOCTI.

B3aemne po3TalllyBaHHSI OKpEMHUX €JIEMEHTIB B KOXKHIM KOHKPETHIA cucTemi
BOJIONIOCTaYaHHSI HAa3UBAIOTh CXEMOIO BHYTPIIIHHOTO BOAOMNPOBOAY. CXeMU MOXKYTh
Oyt mpocTMHU (BBiI-BOIOMIp-Mepexa-apMarypa, (puc. 6.2, a), 3 perymorunMu i

HamipHUMU O0aKaMH, 3 HACOCHUMHM Ta IHIIUMHU YCTAaHOBKaMU. 3@ PO3TAIllyBaHHSAM Ma-
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TICTpAIbHUX JIHIA PO3PIBHIIOTh CXEMH. TYITUKOBI, KUTbIIEB1, KOMOIHOBaHI, 3 HIDKHIM

1 BEpXHIM pO3BeIeHHAM TpYyO, 30HHI (puc. 6.2).

Puc. 6.2 -Cxemu cucteM BHYTPIIIHIX BOJAOMPOBO/TIB:
a - IPOCTa; 6 - 3 BOJOPETYIIOIY MU 0aKaMu; 6 - 3 00JIaHAHHAM JJIs I ABUIIE HHS THCKY,
2 - 3 BOJIOPETYIIOI0Y MM U 0akaM ¥ 1 00JTaiHAHHAM JJIs1 T ABUIIC HHSA THUCKY; 0, € - 30 HHI:
1 - BBin; 2 - BogOMIipHHIL By3071; 3 - 0071a{HAHHS JUIS 1 IBUILEHHS THCKY
4 - Bogoperyaounii 6ak; 5 - KBapTaiabHa Mepexka; 6 - BHYTPIIHS MEpexKa,
7 - Bogopo30ipHa apMaTypa

Bubip cuctemu i cxeMu BHYTPIIHHOTO BOJONOCTa4aHHS 3A1MCHIOIOThH 3aJI€K-
HO Bl NpHU3HAYEHHA OYIWHKY, TEXHOJOTMMHHX, MPOTUIIOKEKHUX Ta CaHITAPHO-
FIFEHIYHUX BUMOT, PEXKUMY BOJIOTOCTAYAHHS, TEXHIKO-€KOHOMIYHUX MOKA3HUKIB.
[IpocTi cxemu BOAOTIOCTa4aHHSI 3aCTOCOBYIOTh y TUX BHIAJIKaX, KOJU TUCK Y 30BHI-
IIHIM Mepexi 3aBXKau OUIbIIMIA MOTPIOHOTO /I BOJONOCTAYaHHS JAHOTO OYJIUHKY.
CxeMy 3 peryaoruumMu 0akaMu 3aCTOCOBYIOTh Y TUX BHUMAJKaX, KOJU TUCK B 30BHI-
IIH1A MEpeKl MEHIIUKA NOTPIOHOTO TUIbKHU MPOTATOM JEKUIbKOX TOJAUH. Y mepioj mi-
JIBUIIIEHOTO TUCKY B 30BHIIIHIM MEPEX1 BOJIa HAKOMMUYETHCS B Oalll 1 B TOJUHU 3HU-
YKEHHSI TUCKY HI)KUE MOTPIOHOTO >KUBJICHHS BEPXHIX MOBEPXIB CUCTEMHU 311IMCHIOETh-

c4 3 0aky.

6.2.Mamepianu it 001a0HaHHA GHYMPIWHIX 8000ND0600i6. Apmamypa
OCHOBHUM €JIEMEHTOM BOJIOIIPOBIAHOI Mepexi € TpyOu. Bonu moBuHHI po1y-
CKaTu 3a/1aHi BUTpaTH BOJIM, BUTPUMYBATH MAKCUMAIbHUI poOoumii THUCK, 3a0e3re-
YyBaTl TPUBAITY EKCIUTyaTallll0 O KaliTaJbHOTO PEMOHTY, MaTH HEBEJIMKHUMA TiIpaB-

JIYHUAN OIIp, HE3HAYHY Macy 1 BapTICTh, HE BIUIMBATH Ha SKICTh BOJIH.
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JI71s1 BHYTPIIHIX BOJOMPOBITHUX CUCTEM 3aCTOCOBYIOTH CTaJICBl, TJIaCTMACOBI,
METaJIO-TUTACTHKOBI, YaBYHHI, M1IHI, a30€CTOIIEMEHTHI ¥ CKJIsTHI TpyOu. Bubip Tumy
i MaTepiay TpyO M1 KOXKHOI MEPEeXl 3AIMCHIOETHCS 3aJI€KHO Bifl BUMOT JI0 SIKOCTI
BOJIH, i TemIiepaTypH, TUCKY Ta IHIIHMX MMOKa3HUKIB.

Cmanegi mpybu OTpUMaIM HaHOUIbIIE MOIIMPEHHS JJIS1 BJIAIITYBAaHHS MEpPEK

3aBJSKA BEJMKIA MIIHOCTI, HEBEJIUKIA BapTOCTI, MPOCTOTI MOHTAXY, MOJIHBOCTI
3THUHAHHS Ta 3BapIOBAHHS.

LIlnacmmacosi (naacmuxosi, norivepni) mpyou y TIOPIBHSHHI 31 CTaJICBUMH Ma-

I0Th PsiJl TIepeBar: MEHIIy Bary, iX NpOCTIlle TPAHCTIOPTYBATH, JIETKO W MIBUAKO MOHTY-
Baty. [lomiMepn Bin3HAYAOTHCS BIECOKOIO €JIEKTPO-, TIAPO-, 3BYKO- 1 TEIIO 30 HIC-
T10. [ImacTMacoBi TpyOH CTIiiKi 10 KOpO3ii, B HUX HE HAKOMTUYYIOThCS 1 HE 3aTPUMYIOTh-
Csl HISIK1 BIIKJTQZICHHsI: Hi BaITHsHI, Hi KpEMHI€BI, H1 OyIb-SIKMX 1HII CTIOTYKH.

VY NopiBHSIHHI 3 METAIEBUMH TUIACTMACOB1 TPYOU MalOTh 3HAYHO MEHIITy MEXaHI4-
HY MIIHICTh, OCOOJIMBO MPH KOJMBAaHHAX TEMIEPaTypH, i 3HAYHO BUIIMI KOCDIITIEHT JIi-
HIHHOTO PO3IIMPEHHS, 1[0 BUMArae MpPHUCTPOIB AJisI KOMIIGHCAIlll TEPMIUHIX BUIOBKEH.
Kpim Toro, nonimepu pyiiHyr0ThCsl 800 BTpa4ar0Th YaCTUHY CBOIX YHIKAJIbHUX BJIACTHBO-
cTeil Bi yibIpadioneroBoro onpoMiHeHHs. LI HEMoJIKH 0OMEXYIHOTh BUKOPHUCTAHHS
IJIACTMACOBUX TPYO, TOMY iX HE BUKOPHUCTOBYIOTh JIJI BIANIOBITAIBHUX MEPEX, HAIPU-
KJ1aJ], IPOTUTIOXKEKHUX. PBHOBHIOM IIACTMAcCOBUX TPYO € METaJlo TuiacTHKoBi (Oarato-
IapOBi) TPYOH, B SIKMX TIO€JHAH1 ITepEBark METAJIEBHUX 1 IJIACTMACOBHX TPYO.

Mioni mpybonposodu 3HaXOATh IIMPOKE 3aCTOCYBAHHS JJi1 BHYTPIIIHIX CHC-

TEM BOJOTOCTauaHHs 1 onajieHHs.. Milb XapakTepUu3yeThCsl eKCILTyaTallliiHO0 JOBIO-
BIUHICTIO, MAa€ BUCOKY aHTHUKOPO3iiHY CTIMKICTb, BUTPUMY€E BUCOKI i 0OCOOJMBO HU-
3bK1 TEMIIEpATypHU, HE CTapi€ 1 HE KPUIIUTHCS, MAE MIHIMAIbHUM KOe(DIllIEHT JIHITHO-
0 PO3IIMPEHHSI, € €KOJIOTTYHO YUCTOI), MAa€ aHTUOAKTEPHUIIU/IHI BIACTUBOCTI, TOMY
PEKOMEHJ0BaHa 711 BAKOPUCTAHHSI Yy BOJIOMPOBOIAX.

Yagynnui i asdecmoyemenmui HamipHi TpPyOHM B OCHOBHOMY BUKOPHCTOBYIOTH

JUJIST MEPEXK, 110 MPOKIIATAI0THCS B 3€MIJIL.
TpyOu nepeBa)kHO BUITYCKAIOTh y BUIIBIAL MPSIMUX BIIPIBKIB JOBXKUHOKO 2-

12v. st 3’ eqHaHHS KOPOTKUX TPYO B €MHI PO3TATY>KEH1 MEPEXi BOJOIIPOBOY 3a-
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CTOCOBYIOTh TaKi BUIH 3’ €/THaHb. 3BapHE; MeXaHdHe (3aTHCKHE, pO3TpyOHE, daHIIe-
Be, p13OOBE); KIICHOBE.

[IpaBusibHE BUKOHAHHA 3’ €/IHAHb € BAXJIMBUM E€JIEMEHTOM MOHTAXYy, SIKUW 3a-
Oe3neuye HajiitHE (PYHKITIOHYBaHHS BOJOTPOBIAHOT Mepeki. Miciid 3’ €qHaHb TpyO 1
CTHUKH TOBHHHI OYTH TaKMMH K MITHUMH, TEPMETUIHUMH 1 JOBMOBIYHUMH, K 1 cami
TpyOu. 3’ €mHaHHS TPyO BUKOHYIOTH MEPEBAKHO HEPO3OIPHUMHU, aje JJIsl JEMOHTAXKY
TpyO i yac PEMOHTY, a TaKOXK B MICIISIX BCTAHOBJICHHS apMaTypH IepeI0aqarOThCs
pO30ipHI 3’ €THAHHS.

Apmamypy enympiwnix 6000np060dis TOAUIAIOT, Ha TPYOOTIPOBIAHY i BOJO-

po36ipHy. TpyOOTpOBITHY apMaTypy BCTAaHOBJIIOIOTH Ha BOJAOMPOBITHIA MEpexKi I
YIPaBJIHHSA TOTOKOM BOoAW. Bogopo36ipHa apMaTypa perysroe nojgady BoAu BOJOC-
no’kMBavyaM. SIKIiCTh 1 mapaMmeTpH apMarypu MOBHHHI OYTH HE HM)KUYUMU, HDK Y TPY-
OOMpOBO/IIB, HAa AKX BOHA BCTAHOBIIOETHCS. ApMaTypa MOBHUHHA BUTPUMYBATH MaK-
CUMAJIbHUN THCK, HE MEHILUI, HDK TPyOU CHCTEMH BOJOIMOCTAYaHHS. Y 3aKPUTOMY
MOJIOXKEHH1 apMarypa He TIOBHHHA IMpoIyckatu Boay. Ha xoprmyci HE HOMycKaeThes
NOsIBa CTIKAIOYMX Kparenb BoJU. [{iaMeTpu apMaTypu MOBUHHI MaTy Ti K BEJIUYUHU
YMOBHUX MPOXOJIB, IO 1 TPYOH AJiA 1X 3’ €THAHHS.

3ane)xXHo Bl MPU3HAYEHHS TPYOONpOBIIHA apMaTypa HOAUIAETHCS Ha 3allipHY,
perymoruy i 3ano0bkHy. 3aripHa apMarypa NepeKpHUBae NOTIK PUIMHM 1 BUIKIIOUAE
OKpeMi IUITHKA TpyOOmpoBOay [t Orysiny Ta pemoHty (puc. 6.3). Ha cuctemax Bo-
JIOTIOCTA4aHHA B OCHOBHOMY BUKOPHUCTOBY€ETHCS 3allipHa apMaTrypa 3 Ciporo KOBKOTO
JaByHy, CTaJli, OpOH3M Ta JaTyHi. Y MUIbHIOKOY] eJleMeHTH (CinJia, KJIaraHu) BUTOTO-
BJSIFOTH 3 JIaTyHl, OpOH3H, TYMH, 10 3a0e3Mevye iX KOpO31iHy CTIMKICTh 1 JOBIOBIY-
HICTb.

Perymoroua apMatypa miITpuMye Ha MEpeXl BUTpAaTh ad0 THUCK HA PIBHI, IO
3a0e3neuye po0OTy MEepexi B ONTUMAIbHOMY pexumi. Jlo perynordoi apmaTypu Bi-
JTHOCSITh PErYJISITOPU TUCKY Ta BUTpaT. B SKOCTI peryiondoi apMaTrypu y BHYTpILI-

HIX BOJIOTIPOBO/IaX BUKOPUCTOBYIOTh TAKOXK 3aMipH1 BEHTUJI1 Ta J1adparmu.
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Puc. 6.3 -3anipHa apmarypa:
a - BEHTWIb, 0 - CXeMa IIPSIMOTO BEHTHIIA; 6 - cxema BeHTwIs "KocBa'"; 2 - 3acyBKa,
0 - CXeMa 3aCyBKH; € - KpaH KOPKOBUM 3BUYaNHUH; H¢ - CXeMa KOPKOBOI'O KpaHa,
3 —KpaH KOPKOBUH KYJIbOBUI; i —cXeMa KyJIbOBOI'O KpaHa

3anoOibKHA apMaTrypa 3axXullae CUCTEMY Bl MOLIKOJXEHb NPHU BUIMATKOBOMY
NEPEBUILEHH] TapaMeTPIB PIAUHH, 1O TPAHCIIOPTYETHCS, HAJl TPAHUYHO JOMYyCTUMHU-
mu. Jlo 3ano0DKHOT apMaTypu BIIHOCSATH 3alI00DKH1 i 3BOPOTHI KJIalaHu.

3ano0bKH1 KIanaHd aBTOMAaTHUYHO BHITYCKAalOTh BOAY 3 TPYO Ta pe3epByapiB
IpU MOSAB1 TUCKY OUIBIIOTO, HUK AomycTuMul. [Ipu 3HMKEHHI TUCKY BOHHM 3aKpHUBa-
I0THCs. 3BOPOTHI KJIalaHu 3ano0iratoTh pyxy BOJU B 3BOPOTHOMY HAIPSMKY MPH 3Y-
MUHI[ HACOCIB UM MPH 3HWKEHHI TUCKY B 30BHIIIHIN Mepexi HUKUE, HDK Yy BHYTPIII-
Hil cucTeMi 3 OakamH.

Bonopo30ipHa apmatypa npusHaueHa i BigOoopy Boau 13 cuctemu. Bona mo-
BHUHHA OYTH 3pYy4HOIO 1 HAAIMHOIO B KOPUCTYBAHHI, IOBTOBIUHOIO, HE JIOMYCKaTH BTparT
BOJIM, 3a0€3T€UyBAaTH IIJIaBHE MEPEKPUTTS MOTOKY BOJIM O€3 TIpaBIiuHUX yAapiB, MaTu

NpUBAOJIMBUIA 30BHIIIHIN BUTJIS, MOTPIOHI TIpaBiIidHi i aKyCTUYHI XapaKTEPUCTHKH.
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J1o Bomopo30ipHOT apMaTypH BiTHOCSTh: KpaHH, 3MIITyBavi i MOTLIaBKOB1 Kiamanu. Po-
3pBBHAIOTH KpaHW BOAOPO30IpHI, TyaseTHi, Ja0opaTopHi, MCyapHi, 3MUBHI i TTOXKEKHI
(puc. 6.4). Boaopo306ipHi KpaHU BCTAHOBIIIOIOTH OUTSI pAKOBHH, MHUHOK 1 TEXHOJIOTTIHO-
ro 00JIaHaHHS; TyaJIeTHI - 3 YMUBAJILHUKaMH W PYKOMUHHUKAMH; J1a00OpaTopHi - B Jia-
Oopartopisx; MiCyapHi - Y BEpXHI YacTHWHI MICYapiB; 3JIMBHI — BUKOPHUCTOBYIOTH JIJIS

MIPOMUBAHHS YHITa31B; TIOXKE)KHI - 11 BITOOPY BOJIH JIJISI TaCIHHS TIOKEXKI.

Puc. 6.4 -Kpanu:
a - BOJI0PO301pHUI1 3BUY ailHUI; 6 - TyaJIeTHUH; € - MiC yapHUH;
2 —BOJ0PO30ipHUIT KOPKOBHM; 0 - SMUBHHM; ¢ - 1a00PaTOPHUIMA

[MomnaBkoBi kiananu (puc. 6.5) HaliuacTilie BCTAHOBJIIOIOTHh y 3JIMBHUX 0ad-

Kax 1BOJIOHAMIPHUX Oakax.

Puc. 6.5 -1loruiaBkoBuii Ki1anaH:
1 - xopmryc; 2 - cimyo; 3 - mpokiIaaka; 4 - mopiieHsb; S - Bich; 6 - BaXiIb; / —IOIMJIABOK

3MillyBa4i BUTOTOBJIAIOTh 3 MIIBEAECHHSMM Tapsyuoi 1 XOJOAHOI BOJAM HACTIH-
HOTO, HaCTUILHOTO 1 BMOHTOBAHOI'O THUIIIB. 3aJ€KHO Bl NPUJIaAy, 3 SIKUM BCTaHOB-
JIFOIOTh 3MIIITYBay, pO3PIBHSIOTH 3MilTyBayl /Il BaHH, yMUBAIbHUKIB, MUMOK, AYIIIIB,
6ine Tomo (puc. 6.6).
75



Puc. 6.6 -3mimyBaui:
@ - HAaCT1JIb HUI 3 HIHKHBOIO KaMEPOIO 3MIIIYBAHHS ; 6 - HACTI HHUK,
6,2, 0 - ICHTPAIILHI; € - JUJIsSI 1yIIIa; H¢ - 111 O171€:
1 - BeHTUIJIbHA TOJIOBKA; 2 - BUIUB; 3 - aepatop; 4 - Kopmyc; 5 - TpiliHUK,;
6 - mepemukad; 7 - 60pT mpUIAILY

6.3. Busnauennsa po3paxyHKoeux eumpam 600u i HaAnopie y 6Hym piutHix
cucmemax 6000nOCMaAYaAHHA

CucTemMH X0JIONHOIO 1 rapsoro BOJIONOCTayaHHs OBUHHI 3a0e31evyBaTy 1o-
Jady BOJM BIIMOBIAHO JIO PO3PAXYHKOBOI'O YHMCJa BOJAOCIOXKHMBa4YIB 0O BCTaHOBJIE-
HUX CaHITapHO-TEXHMHMX npuiadiB. [Ipu nmpoekTyBaHHI BHYTPIIHIX CUCTEM BOAO-
NOCTa4aHHsI BUKOPUCTOBYIOTh CEKYH/IHI, TOIMHHI i 1OOOB1 BUTPaTH BOJU.

MakcuMmanbHi CEeKyHJHI BUTpPaTU BOJM HA PO3PAXyHKOBIM JUISTHI[I BHYTpIMI-
HBOI BOJOTMPOBITHOI Mepexi, Ji/C:

q=5I[q,[a, (1.18)

e a - Koe(iieHT, 1Mo BU3HAYAETHCS 3 [4], 3aIeKHO Bil 3arajibHOi KUTbKOCTI
npuiaaiB N, siki 00ciIyroBye po3paxyHkoBa JUITHKA MEPEX], 1 AMOBIPHOCTI iX OJHO-
yacHoi aii P;

Jo - CEKyHIH1 BUTpATU BOJIH, JI/C, BITHECEH] J]O OJTHOTO MPUIIALY.

Po3pi3HsIOTH o™ - 3arabHi CEKYH/IHI BUTpaTH BOIH (XOJIOTHOI 1 Tapsdoi); qoh -
BMTPATHU raps40i BOIY; (o - BUTPATH XOJIOLHOI BOIH.
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CexyHIHI BUTPATH BOJIH (o, JI/C, BOJOPO30IPHOIO apMaTyporo (MpHUIaaom), CIIiT
Bm3Havyatu 3a CHull 2.01.04-8560 npwuitMaTy I )KUTIOBHUX 1 TPOMAACHKUX Oyau-
HKIB Ta CIIOPYH, B SKMX BIICYTHI BIHOMOCTI PO BUTPATH BOJW M TEXHIYHI XapaKTe-
DHCTHKH CaHITApHUX MpUiIamis: o =0,3 1/c; qoh = =0,2 n/c;

fIMOBipHiCTB OJTHOYACHOI JIii CaHITapHO-TEXHIYHUX MPHIaAiB P; 1715 )KUTIOBHX

OyIHMHKIB BU3HAYAIOTh 3a (DOPMYIIOIO

(U
S 7R (5.3)
g, LN [B600
MaxkcumanbHI TOAWHHI BUTPATH BOIH, M3/roz[:
th = 01005|:c]0,hr |:a(hr ' (54)

ae Qo ry - TOAUHHI BUTPATH BOJIW CaHITAPHO-TEXHIYHUM MPUIAI0M, JI/TO;

a - KoediienT, mo BusHadaeThest 3a CHull 2.01.04-85%3anexH0 Bin 3arajib-
HOT KUTbKOCTI ipuiiaAiB N 1 IMOBIPHOCTI 1X OJJHOYACHOTO BUKOPUCTAHHSA Py,

P'IMOBipHiCTB OJTHOYACHOTO BUKOPHUCTAHHS CAHITAPHO-TEXHIYHUX MPHIIAM B JIJIS

CHUCTEMHU B IIJIOMY:

P = 3600[P[q, | (5.5)
Qo ne

J10OOB1 BUTpaTH BOJM BU3HAYAIOTh K CYMYy BUTPAT BOJHU BCIMa CIOKMBAYaMU
3 ypaxyBaHHSM BUTpaT BOJM Ha mojmBaHH:A. JloO0B1 BUTpaTu Boau B OyamHKY Q) ,
M>/106Y, BUKOPHCTOBYIOTH TIPH PO3PAXYHKAX HAIPHHUX 1 GE3HAMIPHAX PErYIFOIYHX
€EMKOCTEH, a TAKOK NPHU BU3HAYEHHI TEXHIKO-EKOHOMIYHUX TTOKa3HUKIB!

=29 Y, (5.6)
100(

BukopucroByrouu y popmyni (1.22)pi3Hi 1060Bi HOpMH BOJIOCTIOKUBAaHHS (B
100y HaOUTHIIOTO BOJOCTIOAKUBAHHS, CEPEIHIO A00Y, 3arajibHy HOpMY BUTpaT BOJIH,
HOPMY BHTpAaT XOJIOJHOI a00 Taps4oi BOJM), BU3HAYAIOThH BIIIMOBITHI pO3pPaxyHKOBI
1000B1 BUTPATH BOJIH.

Akmo B OyauHKy a0o0 criopyal TUIbKM OJHOTHUITHI BOJOCTIOXKHUBAY1, TO T0OOB1

BUTPaTHU BOJAU B OYJUHKY
q, (U

100C

Q, = (5.7)
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6.4.0cHo6HI enemenmu eHYMPIUWIHIX 6000ND0B00I6

J10 OCHOBHHUX €IIEMEHTIB BHYTPIIIHIX BOJOTPOBOIIB BITHOCSATH. BBOJH, BOJIO-
MIpHI BY3JI{, BOAOTIPOBITHY MEPEXKY 3 apMaTypoIo.

BBin - 11e TpyOOIIpoOBia, KK 3’ €AHY€E 30BHINTHIO BOJOTIPOBITHY MEPEKY 3 BO-
JOMIDHHM BY3JoM OyauHKy. HaiiuacTime BUKOpHUCTOBYIOTH ctayieBi ([]=50mm), da-
ByHHI (/I=65-3001Mm) 1 mmacTMacoBi TpyOH, sKi mpokianarTs 3 Haxuiom 0,003-0,005
710 30BHIIIHIX MepeX. BBin 3aKiHIYETHCS BOJOMIPHHAM BY3JIOM, OCHOBHUM €JIEMECH-
TOM SIKOTO € BOJOJIYHJIBHHUK. 3@ JOMOMOIOK BOIOJIYIILHHUKIB 3IHCHIOIOTE OOJIIK
BUTpPAT BOAM. Y KBapTUPaX BOAOJIUUIHLHUKNA BCTAHOBIIIOIOTH IICJIA 3aMlPHOTO BEHTHU-

JIs1 Ha BiATATY)KEHH1 Bi/T CTOSIKA.

Puc. 6.7 -Cxema Kpmib4acToro BOJAOMIPY:
1 - xopnyc; 2 —uu depbnat; 3 — NUHIBHUI MeXaH BM; 4 — KprJib4aTKa

Bonoaiunmnbaukn (BooMipH) 3a METOJ0M BUMIPIOBaHHS MOAUISIIOTh Ha IT' SITh

KaTeropiii: maxeomempuuni, oupmanomempuuni, 8uxposi, yibmpaseyKkosi ma einekx-
mpomaenimui. Y CydaCHUX YMOBAX Hal4acTIIIE 1711 BpaxyBaHHs KUTbKOCTI BOJH, AKY
BUTPAYalOTh Yy >KUTIOBOMY OYJIHMHKY, OKPEMHUX LI€XaxX 1 HEBEJIMKHUX MIIMPUEMCTBAX
3aCTOCOBYIOTh KpWiibdacTi BogoiumibHuKH (puc. 1.35)3 pobounM kojiecoM y BU-
TJI11 KPUIIHYATKH 3 BEPTUKAIHHOIO BICCIO.

Ha BxigHOMYy maTpyOKy BOAOMMUIBHUKA IICIS 3aIIpHOT apMaTypu MOTPiOHO
BCTAHOBIIOBATH (UTLTP, KU 3aTpUMY€ TBEP/A1 YACTUHKH, 110 MICTATHCA Y BoL. O06-
BiTHA JIIHIA BOJIOMIpa 000B’ I3K0BA MPHU HAsSBHOCTI OJTHOI'O BBOY B OyJIMHOK, a TAKOX
SKIO BOJOMIPY HE pO3paxoBaHI Ha MPOITYCK BOJAW TMPH TOXKEKI. 3BUYANHO 3aCyBKa
Ha OOBITHIN JIHII 3aKpHUTa 1 OTIIOMOOBAHA.

[IpaBunbHMIE BUOIp MICIIhP TPOKJIQAAHHS MEPESK BHYTPIIIHHOTO BOIOMPOBOTY
3HIKYE BapTICTh BIIAIITYBAHHS CHCTEMH 1 IMOJIETTIYE i eKCcIuTyarario. TpyoonpoBoIu

MTPOKJIATAIOTh MTapajIeibHO CTIHAM 1 JIHIIM KOJIOH 13a MOYKJIMBICTIO TIPSIMOJTIHIAHO.
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MarictpaisHi TpyOOIPOBOIHM MPOKIATAIOTh TAKUM YHHOM, ITI00 00’ €qHATH BCI
CTOSIKH 1 TPYOONPOBIJI, IO TOIa€ BOAY B OyIMHOK. Y MEpEKax 3 HUKHIM PO3BEICHHIM
iX pO3MIIIYIOTh B MANULIAX, MiABajIaX, TEXHITHUX MOBEpXax ad0 MIMUIbHAX KaHaJIaX.

BotonpoBinHI CTOSKK MPOKIIATAIOTh 32 MOYKIIMBICTIO B MICIISIX PO3TaIlTyBaHHS
HaHOUTHIIOT KUTBKOCTI BOAOPO30IpHUX NpHIaAiB. [[1s 3pydHOCTI CTOSIKA BOJAOTPOBO-
Iy PO3MIIIYIOTh TOPSA 3 IHIMUMH TPYOONPOBOJAMH, BHUKOPUCTOBYIOYH JJIS IIHOTO
CIIUTbHI OTBOPH Y MTEPEKPUTTSX, CIIUTbHI HIIT1 M IIIaXTH.

3anexHO BiI MPU3HAUYEHHS Ta CTYIMEHs OJaroycTporo OYIMHKY TpyOOIPOBOIU
MTPOKJIAIA0TH JBOMA CTIOCOOaMU: BITKPHUTE TIPOKIJIATAHHS - TI0 KOJIOHAX, Oankax, ¢gepmax,
CTIHAX 1 MPUXOBAHE MPOKJIAIAHHS - B 00pO3HaX, KaHAIaX, HillIaX, OJIOKaxX 1 aHeNIX.

[lpu mpoekTyBaHHI BHYTPIMIHIX BOJOMPOBOMIB OYAYyIOTh aKCOHOMETPUUYHY
CXEeMY CHUCTEMH BOJIOTIOCTAYaHHS, KA J1a€ TIOBHE YSIBJICHHS PO CUCTEMY 1 € OCHOBOIO

JUTA TIIPaBIMHOTO PO3PAXYHKY.

6.5. HeoOxioni nanopu 6 cucmemax 6HYymMpiuiHb020 6000NOCH AUAHHA §
YCMaHoeKu 011 NiOBUULEHHA MUCKY

Tuck (Hamip BoaM) B CUCTEMI BOJIOTIOCTa4aHHs Oy/IMHKY MOBHUHEH 3a0e31mevy-
BaTH Oe3repeliiiHy moaayy BOAU BCIM BOJOCTIOXKMBaYyaM. ToMy MOTO BETUYHMHY BU-
3HAYAIOTh JJI1 HAHECTIPUATIMBILIMX YMOB, TOOTO B TOJIMHA MaKCUMaJIbHOTO BOJOC-
NI0KMBaHHA. 3araJbHUM NOTPIOHUK Hamip A BogonocTayanusd OynuHKY Hyerp, M, B
MICIII T €JHAHHS 10 BOAOMPOBOJY MICHKOI Mepexki MOBUHEH 3a0e3medyBaTu 1o-
Jauy BOJM HAa HEOOXIIHY F€OMETPUYHY BUCOTY il poOouMil Hamip OUll AUKTYHOUOTO
BOJI0p030ipHOTO TpHmiany (puc. 6.8).Ilpu oMy BpaxoBYIOTh BC1 OTIOPY Ha BBOJI i B
Mepexi. Po3paxyHKku BUKOHYIOTh 32 (POPMYJIOIO:

=H_ +H_ +H, (5.8)

nomp geom
ne Hgyeom - TEOMETPUYHA BUCOTA MIAKOMY BOJM, 110 BU3HAYAETHCS K PI3HULA
BIIMITOK JUKTYIOUOro npwiany (HailBulle po3TaloBaHOTO BOAOPO30IPHOTO MpH-
CTpPOI0) 1 TpyOH 30BHIIIHBOT MEPEXKi B TOUI MITKIIOYESHHS, M;
Hiot - BTpaTH THUCKY B CUCTEMI BOJOMOCTAYaHHs], K1 BAHUKAIOTh IIPU PYXOBI1 BO-
JI1 4yepe3 TpyOonpoBOIU, MOBOPOTH, TPIMHUKY, 3aMIPHY 1 PEryJIIOI0YY apMaTypy, BOJIO-
JYUIbHUKY Ta 1HIe o0nagHanss, M; Hy —poOounii Hamip BOAOP030ipHOI apMarypu, M.
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Puc. 6.8 -Po3moain THCKY B CUCTEMI BHYTPIIIHHOTO BOAOMIOCTAYaHHS:
1 — o’ e3oMeTpHuyUHa TiH s ; 2 — BOAONPONPOBIN; 3, 4 — TIYUIBHUKA BOJH:
3 —3aranbpHU Ha Bech OyIMHOK, 4 — KBAPTUPHUI; 5 — MICBKUN BOJOMIPOBIX

[NopocTaTnuHMil Hamip B MEPEeXi TOCIMOAAPCHKO-TIMTHUX Ta TOCTIOAapChKO-
MPOTHUTIOKEKHNX BOJOMPOBOIAIB HA BIAMITIII HAWHKYOTO CAHITAPHO-TEXHIYHOTO
NpWwiaay He MOBHHEH IMEpEeBHIyBaTH 45 M, a B IPOTUMOKEKHUX BOJOMPOBOAAX Ha
HAMHMKYIOMY MOXKEeXKHOMY KpaHi — 90M.

[Ipu HemocTaTHLOMY Hamopi B 30BHIIIHII BOJIOMPOBIIHIN Mepexi sl ioro mi-
JIBUILICHHS] B MEPEKaxX BHYTPIIIHIX BOJOTPOBOIB OYAMHKIB 1 CTIOpY/ TiependadaroTh

HiBUIIYBaJIbHI YCTAHOBKHU.

6.6.IIpomunoscercne 600onocmauanns

[IpoTunoxexH1 BOAOIPOBOIU MOat0Th BOAY JJIs FaCIHHS a00 JIOKam3alii BOTHIO
MIPY BUHUKHEHH1 MOKEX1 B OyAuHKY. B 3B's13Ky 3 THM, 1110 MOXKEXKA MOKE BUHUKHYTH B
OyIb-1KHI1 Yac, CUCTEMA MOKEKOracHHsI MOBUHHA OYTH B TIOCTINHIA TOTOBHOCTI.

3aNeXHO Bil MOKEXKOHEOE3NMEUHOCTI 1 BOTHECTIMKOCTI OYJIMHKIB BJAILTOBY-
I0Th TaKl CUCTEMHU MPOTHUIIOKEKHOTO BOJIOTIOCTAYAHHS: CUCTEMU 3 MOKESKHUMH Kpa-
HaMU 1 CTOSIKAaMU B OYJIMHKaX 3 BaXKKO3TOPSEMUX 1 3TOPSIEMUX MaTepiaiiB 3 MOCTIM-
HOIO MPUCYTHICTIO JIOJIEH, K1 MOKYTh BUSIBUTH MOXEXY 1 BYKUTH 3aX0JIH 11010 ii Jii-
KBiJaIlii 0 MpHi3ay MOKEXKHOI KOMaH/I1; aBTOMATUYHI i HAIMIBaBTOMATUYHI CUCTEMU
(cipuHKIIEpHI ¥ qpeHYepHi) 1 OyAUHKIB, /16 BOTOHb MOYXE IMBUIKO MOIIUPIOBATH-
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s, @ TAKOX B MAJIOJIOCTYITHUX MTPUMIIIICHHSX, SIKI HE OXOPOHSIOTECS, ajie HeOe3meuH1
B IMOKEKHOMY BITHOIIICHHI.

Haii61inp111e mommpeHHsi OTpUMalTd TPOTHUIIOKEKHI BOJOTIPOBOIH, IO CKIaja-
IOTBCS 3 MEPEXI MariCTpalbHUX TPYOOIPOBOJIIB, MOKEKHUX CTOSKIB, TMOKESKHHX
KpaHIB 1, MpH HEOOXITHOCTI, MOKEKHUX HacociB. J{o ckmamy o0mamHaHHS TI0KEKHOTO
KpaHa BXOJATH. MOKEKHUA BEHTWIb, PyKaB (IIUIAaHT) TOTO K jJlaMeTpa 3 IIBHJIKO
3’ €IHYBAJIbHUMHM HAITIBraiikaMH 1 MOYKEXHUN CTBOJI. J[JI1 TPOMHCIIOBHX 1 TPOMAJICh-
KHX OYJIMHKIB ITOKEXHI KpaH! IMOBUHHI KOMIICKTYBAaTHCS PYYHUMH BOTHETacHUKa-
Mmu. [TokexxHI KpaHU PO3TAIIOBYIOTh B Madax B MICIIX, JIETKOIOCTYITHUX JIJIT KOPH-

CTyBaHHS (BECTHOIOJIIX KOPUAOPIB, CXOJOBUX KIITHHKAX TOIIIO).

A G Ao e

M-'Z non 6)

Puc. 6.9 -ABToMaTH4HI IPOTUTIOKEKHI CUCTEMHU:
a - CIPUHKJIEPHA; § - aBTOMAaTU4 Ha JIpe HIEPHA; 6 — IPSHIEPHA; 2- Ipe HIEPHA 3aBica:
1 - xopmryc cipuHkiepa; 2 - niagparma; 3, 13, 16 - kiananu; 4 - 3aMoK; 5 - pama; 6 - po3eTka,
7 - BBin, 8 - Hacoc; 9, 15 - 6aku ans Boau; 10 - cnpunkiepu; 11, 12, 14, 17 - TpybornpoBou;
18 — npenuep

[IpoTunosxexxHuil BOJOMPOBLT MOBUHEH 3a0e3MedyBaTd HEOOXIMTHY KUIbKICTh
BOJIY il TOBHUM HArlopoM JI0 Oy/Ib-SIKOTO MOKEXHOTO KpaHa. KoxkeH kpaH mae po3-
paxyHkoBuit paniyc aii (R,.), IKHMil BU3SHaUa€THCS 3a CyMOO 10BKHMHH 11aHra (1) i,
SK TPAaBWJIO, TIOJIOBUHU JOBXKUHU KOMIIAKTHOI 4acTUHH cTpyMmeHs. [lpu TpacyBanHi
IPOTHUIIOKEKHOT'O BOAOIMPOBOJY 3aCTOCOBYIOThH Ti K TMOJIOKEHHS, 10 1 PU Tpacy-
BaHH1 XOJIOJJHOTO BOJOTPOBOAY, ajlé BUKOPUCTOBYIOTh TUIBKM METaneBl Tpyou. Y
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3B'I3KY 3 THM, 110 CUCTEMH TI0OXKEKOTaCIHHS OYIUHKIB MPAIIOIOTh PIAKO, TOIUTLHO 1X
00'eTHYBaTH 3 HITMMHU CHCTEMaMH BOJIOTIOCTAYaHHS.

ABTOMAaTHYHI CIIPUHKJICPHI W JPEHYEPHI CUCTEMH TacsATh BOrOHb 0€3 ydJacTi
JFOVMHU 1 OJJHOYACHO TTO/IAF0Th CUTHAJ MOKEKHOI TpHUBOTH. HamiBaBTOMaTHIH1 pe-
HYEPHI CUCTEMHU W BOJSHI 3aBICH TUCTAHIIINHO BMUKAIOTHCS JIFOALMH NP BUHUKHEH-
Hi IOXKeXK1 a00 HeOe3mer nommpenas Borato. Cnpunkiepu (puc.6.9,a) cnpaiboBy-
I0Th TP IMABUIICHHI TEMIEpPaTypH 1 3aJIMBalOTh BOTHHINE. BoHM MaroTh Kopmyc 3
MITYIIEPOM, PAMKOIO 1 pO3€TKO0. Y KOPIyCi € aiadparma 3 OTBOPOM, IO 3aKPUBAETH-
cs kiaanmanoM. Kianan npuTHCHYTHH 10 OTBOPY 3aMKOM, SIKMI TIPY ITABUIICHHI TEM-
nepaTypy pO3MaacThCs, BOTa BUOMBAE KIIAllaHU 1 pO30pH3KyeThCs. J[pendepu Binpi-
3HSIOTBCS Bil CIPUHKIIEPIB THM, IO HE MAalOTh KJamaHa i 3aMKa 1 BUXITHUN OTBIp

3aBXK/U BIIKPUTHUH.

6.7.0cobnusocmi enawimyeanns cucmem 2apaiozo 6000n0CMAaA4anHs

CucteMu rapsuoro BOJOMOCTaYaHHS B KHUTJIOBUX 1 IPOMAJCHKUX OyIUWHKAX
NPU3HAYEHI JJI T0Jadl Tapsaydoi BOAM, TeMIepaTypa sIKOi OBUHHA OyTH HE HUKYE
50°C i me Bume 75C. [Ipn KOpuUCTyBaHHI rapsiu0l0 BOJOI CIIOKMBAY Ma€ MOKJIM-
BICTh 3HMKYBAaTH TEMIIEPATypy 10 HEOOXIIHO1 BEIMYMHU B 3MILYyBayax, 1110 BCTAHO-
BJIIOIOTHCSL B MICISIX BOAOPO300pYy. 3alieKHO Bi MPU3HAYEHHS CUCTEMHU Tapsyoro
BOJIONIOCTa4aHHs MOJUISIOTh Ha TOCTOAapChKO-MO0YTOBI i1 BUpoOHuui. Ll cuctemu
JIOMTYCKAEThCSL 00'€IHYBATH JIMILIE TOAI, KOJIM HA TEXHIYHI NOTPEOU BUKOPUCTOBYETh-
Cs BOAA MUTHOI SIKOCTI @00 KOJIM BHACJHIIOK KOHTAKTy 3 TE€XHOJOITYHUM OOJaJHAH-
HSIM HE 3MIHIOETHCS AKICTh BOJAU. Y TOCMOAAPCHKO-MOOYTOBUX CUCTEMAX rapsuoro
BOJIONIOCTa4aHHs SKICTh BOJAM NMOBHHHA BIAMOBIIATA BUMOTaM JEpXKaBHUX CTaHIap-
TIB HA IUTHY BOAY. Y BUPOOHHYUX CHCTEMAX SIKICTh BOJAM BU3HAYAIOTh 3a TEXHOJIOTI-
yHUMU noTpedamu. CUCTEMH rapsuoro BOJOINOCTAYaHHS 3aJI€KHO Bi MICLS MPUTO-
TYBaHHS Taps40i BOJIM MOAUIIOTH HA MICIIEeBI i eHTpaiizoBani (puc. 6.10).

Micuyesi cucmemu (puc. 6.10, a) BIAIITOBYIOTh Y HEBENUKHUX OYIWHKAX, B

SIKUX HarpiBaHHS BOJU 3/IIMCHIOETHCS JIJIST KOYKHOTO CIIOYKHBa4a abo TPyMu CIIOKUBa-
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4yiB. Boja 13 cucTeMu X0JIOMHOTO BOJOTIOCTaYaHHS TOJAETHCSA y MICIIEBY YCTaHOBKY,
B SIKIi BUKOPHUCTOBYIOTECS T'a3, TBEPAE MAIMBO, CIEKTPOCHEPTIS TOIIIO.

Y manokBapTUpHUX OYIWHKAX IHKOJIM BHKOPHUCTOBYIOTh CHCTEMY Tapsdoro
BOJIOTIOCTa4aHHs, TOEAHAHY 3 OTMAJCHHAM. Y IIMX CUCTEMaX HaW4yacTille 3aCTOCOBY-
I0Th JIBOKOHTYPHI KOT/IM a00 Ta30B1 MPOTOYHI BOJIOHATrpPiBadi, SKi MPAIiO0Th Y IBOX
peXUMax: OMajeHHs 1 TapsA40ro BOJAOMOCTaYaHHS.

Henmpanizoeani cucmemu rapsaoro Bojornoctadanss (puc. 6.10,0) 3aBasku
iX eKOHOMIYHOCTI, MMPOCTOTI EKCILIyaTarlil Ta 0OCIyroBYBaHHS HalJacTilIe BUKOPUC-
TOBYIOTHCSI B JKUTJIOBHX 1 TPOMaAChKUX OymiBIsiX. Bosia B crcTeMax IeHTpali30BaHO-
ro Taps4oro BOJOIOCTA4aHHS MOYKE HarpiBaTucs 3a BimkpuToio (puc. 6.1®) um 3a

KpuTOto cxemamu (puc. 6.11).

R A SRR

N o

Puc. 6.10 -Cuctemu rapsaoro Bo0NOCTaYaHHS:
a - MICIICBa; 0 - LIGHTpaI3BOBaHa (BIIKPUTA):
1 - BopoHarpiBay; 2 - po3noaiIbua Mepeka; 3 - BoJopo30ipHa apMarypa;
4 - Mepexa XOJIOHOTO BOJIOIIPOBOY; S - KOJIO/A3b; 6 - IMUPKYIIAI iiiHa Mepexka,
7 - Tepmoperynstop; 8, 9 - tpybonpoBoau; 10 - Bogorpitinuit koren; T1 - TpydompoBin moxadi
rapstaoi Boau; T2 - 3BopoTHUH TpyOonpoBin rapstaoiBoau; T3 - rapsye BogonocTayaHHs,
T4 - unpkymnsu iHuit Tpydonposin; B1 - TpyObonpoBin XonoAHOT BOAU

VY neHTpani3oBaHUX CHCTEMaX rapsaoro BOAOIOCTadaHHs BOJY HArpiBarOTh JJIs
TPYIIU CTIO)KMBA4YIB B OJJHOMY MICIII 1 TPAHCTIOPTYIOTH i TPYOOTIPOBOJaMH JI0 MICIlb BH-

TpadaHHs. Y giokpumili cxemi Tapsda Boaa 3a0UpaeThcsi 6€3MocepeqHbO 3 TEIJIOBOI Me-

pexi. Boga HarpiBaeThesl B KOTJIAaX, PO3TAIIOBAHUX Y IEHTPAILHUX KOTEIBHSIX UM TETl-
nooominankax TEL, 1 KBapTaibHOIO MEPEKEIO TIOMAETHCS B CHCTEMY OITAJICHHS, a PO3-

HOAUTHYOI0 MEPEXKEI0 - Ha rapsiue BOJOTOCTad4aHHs OKpeMuX OyanHKiB. L{upKysniini
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TPYOOTIPOBOIM TIOBEPTAIOTh OXOJIO/KEHY BOAY B KOTJIM I ii mimirpiBy. Hemosmikom
CXEMH € BEJHMKa IMOTYXHICTh YCTaHOBOK JJI1 BOAOITATOTOBKH, SIKi TOBMHHI OYHIIATH
BCIO BOZY, IO TIOJIA€ThCS B CUCTEMY BOJONOCTadaHHsA. Uepe3 1ie cXeMy BHKOPHCTOBY-
I0Th JIMIIIE TIPY HU3bKIA KapOOHATHINA TBEPA0CTI PUPOTHOI BOH.

VY sakpumux cxemax (puc. 6.11) Tero Bim KOTIIB MEpPeacThCs TEIIOHOCIO

(meperpiriii Bo, mapy TOIIO), KU TEIIOQIKAIIHHOI MEPEKEI0 MOIA€ThCS 10 BO-
noHarpiBada. Boja 3 CHCTEMH XOJIOJJHOTO BOJOIIOCTAYaHHS MPOXOAMTH Yepe3 BOJO-
HarpiBad, HarpiBa€ThbCs 1 MOJAETHCS B PO3TOAUTBYY MEpexy. B 11iii cxeMi yCTaHOBKH
JJISL BOJOINATOTOBKH MalOTh HEBEJIMKY MOTYXKHICTh, aJKe TEIUIOHOCIH HE BUTpadva-
€THCS, a MOBHICTIO TOBEPTAETHCS B KOTEN y TOW 4ac, K CHOXHUBAY OTPUMYE Tapsdy

BOJY MTUTHOI SIKOCTI 3 MICHKOT'O BOJIOTIPOBOJTY.

Puc. 6.11 -llenTpanizoBaHa 3aKkpuTa CHCTEMA T'apsTI0r0 BOJAOIIOCTAYaHHS:

Jlisa Mepex rapsuoro BOJIONOCTa4aHHsI BUKOPUCTOBYIOTh OLIMHKOBAaH1 CTaJeBl,
IJ1IACTMACOBI, METAJIO-TJIACTUKOBI M MinHI TpyOou. BciTpyOonpoBonu cuctemu rapsi-
4YOro BOJOTOCTauYaHHs, 3 BUHSATKOM KBAapTUPHUX MIIBEACHD 1 PUIIAIIB AJIsl CYIIIHHS

PYILHUKIB, TOBUHHI OYTH MOKPUTI 30JIALIETO.

6.8.0cob61usocmi 6ooonocmauanus 0yoieenb ma cnopyo cneuiaibHozo
NPU3HAYEHHA

@onmanu. OOHTAaHM MAIOTh APXITEKTYPHO-IEKOPATUBHE 1 CaHITapHO-
riri€HMHE NPU3HaUYeHHA. BOHU 3BOJIOKYIOTh MOBITPS 1 4aCTKOBO OYMUIIAIOTH HOTO Bijl
nwity. Bogonoctauanus QoHTaHIB MOXke OyTH NPSIMOTOYHHUM 1 3BOpOTHUM. [Ipsimo-

TOYHA CXEMa 3aCTOCOBYETHCS I HEBENMKUX (POHTAHIB 3 BUTpaTaMH BOIu 10 5 Ji/c.
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Sk npaBuio, nependavarTh PEUPKYILIII0 BOAH, a IPU MPOSKTyBaHHI KackadiB ¢o-
HTaHIB - HE TUIBKHA PEIUPKYISIIIO, a ¥ MOCIIOBHE BUKOPHUCTAHHS Boau. CXeMH BO-
nmorocTadyanHs OHTaHIB HaBeeH1 Ha puc. 6.12.

Cxema BojomnocTadanHs (DOHTAHY CKIIQIAEThCS 3 TAKWX CIIEMEHTIB. HamipHUI
TpyOOMpPORII, pO3MOAUTFYA MEPEKa 3 HAcaJIKaMU JJISI YTBOPEHHS CTPYMEHIB; TPHIA-
MajbHa 4ama (pe3epByap); BUIBITHUA a00 IUPKYISAIIAHAN TPYOOpOBia; TPyOH s
BUIIOPO’KHEHHS Ta TIEPEJIMBY; HACOCHA YCTAHOBKA.

[Ipu mpoekTyBaHHI CHCTEMH BOAOTIOCTa4aHHs (POHTAHIB HAMO UTBIII CKJIaTHAM €
3aBJIaHHS PO3IMOALUTY BOJHW 1 yTBOPEHHS CTPYMEHIB 3 YITKO 3a7aHOI0 XYyI0KHBOIO (ho-

PMO10, SIKy BU3HAYAIOTh TP CKJIaJaHH]1 apXITeKTYPHOT YaCTUHU TPOEKTY.

Puc. 6.12 -OcHOBHI CXeMH BOJOTIOCTa4aHHA (DOHTAHIB!
a - IpPSIMOTOY Ha; 6 - T€ K 3 MJKaYyBaHHSAM BOJY; 6 - 3 PELUPKYJSILIE€I0 BOAH;
2 - 3 IIOCJIIIOBHUM BUKOPHUCTAHHAM BOJ U
1 - 30BHIIH1 BOJONIPOBIIHI Mepexi; 2 - Mepeki BOIOBIIBeIeHHS; 3 - Hacoc, 4 - pe3epByap

Bucora c1tpymeHto, Horo ¢opma i TpaekTopis HOJOTY 3aJ€KaTh Bl TUILY (o-
HTaHHOI HAacaJKy, il JlaMeTpy, KyTa HOXWIY 10 BEpTUKAIl i HAalopy BOJU NEpesl Ha-
cagkoto. Iy OTpuMaHHs 0JHAKOBHUX 3a JIOBXXKMHOIO Ta BUCOTOIO CTPYMEHIB iepeoa-
4aloTh KUIbIEB1 PO3MOALUTLYI MEPEXK1; BCTAHOBIIOIOTh MEPE]] HacaJKaMHu PEryJIody
apMarypy, miaOouparTh HACaAKU 3 OJHAKOBUM OIMOpOM. ['igpaBiHUI pO3paxyHOK
pO3MOALIBYOI MepeXl (POHTAHIB BUKOHYIOTh 3a 3arajJbHONPUNUHATAMHU (POopMyIaMu
JUIsL pO3paxyHKy HamipHUX TPYOOIPOBOJIB y TiM e MOCHIOBHOCTI, 10 ¥ NpHU po3-

PaxyHKy BHYTPIIIHIX BOJIOTPOBOIB.
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Inaeanvhi 6aceiinu. Po3p3HAIOTH TaKi TUIaBaIbHI OaceWHU: CIOPTUBHI, 0370-
pOBYI, JIKYBaJIbHI i KOMOIHOBaHI. BOHM M0KyTh OyTH BiIKpHTI i1 3aKpuTi. BaHHY Bi-
JTKpUTHX OacelHIB PO3MIIIYIOTh I BIAKPUTUM HEOOM, a JOTIOMDKHI TPHUCTPOI Ta
CIIeIaJIbHI CIIOPYAU - B OKpeMiit OymiBil. BaHHy KpuTuX OacelHIB pO3MIIIyIOTh B
OJHOMY OYIHWHKY 3 TIOTIOMDKHAMH MPHUMIIICHHIMHA Ta 00J1aTHAHHIM.

Cuctemy BOIOTNOCTA4aHHsI 0aceiHy MPOEKTYIOTh PO3AUIHBHOIO: TOCTIOIAPCHKO-
MUTHUN 1 TEXHOJOTTIHUNA BOJAOMPOBOAU. ['0CTIONapChKO-MIMTHUIA BOJIOTIPOBIT 3a0e3-
nevye Toaaqy BOAW B CaHITapHI BY3JIM, AYIIOBI, BAHHH JUII MHUTTA HIr, Oydern, n0-
MOMDKHI IpUMIIIeHHs. TeXHOJOTTIHNI BOIOTPOBIT 3a0e31edye noaady BOJIM Y BaH-
Hy OaceiiHa Ta ii BOJOOOMIH.

HaifyacTiime s BaHH OaceiHiB 3aCTOCOBYIOTh PELUPKYIALINHY MPOTOYHY
CHUCTEMY 3 INOBHUM OYHMILEHHAM BoAu. [IpoTouHa cxema BogooOMiHY mnependadae
Oe3nepepBHy nogavy y BanHy 0sm3bko 30 % 00’ emy Boau 3a rOUHY, IO JI03BOJIE
OITPUMYBATU 3aJaHy SIKICTb BOJM 33 PaXyHOK po30aBieHHS YUCTOI0 Boaoro. Ilpu
HEOOXITHOCTI BOAY HACHUUYIOTh 3HE3apaxKytouoro pedoBuHOI0. [IpoTouny cxemy 3a-
CTOCOBYIOTH ISl MAIMX BaHH 00’ eMoM 20-200M° o3mopoBunx Gaceiinis. Hamisra
cXeMa BOJOOOMIHY Iependayae 0JJHOPa30Be BUKOPUCTAHHS 1 3aMIHY BCI€l BOJIH, IO
3HAXOJIUTHCS Y BaHH1. Boy 3 BaHHM 37TMBalOTh B KaHAJI3aI[il0, CTIHKH 1 JJHO YUCTATh
1 1e31H(IKYIOTh, MICJI YOTO BaHHY HAIOBHIOIOTH YMCTOIO BOAOIO. L{t0 cxemy 3acTo-
COBYIOTh TUIbKH B GaceifHax JIKyBaIbHOTO MpH3HAYEHHS 3 BaHHaMu Ha 20-100m°,

OOnagHaHHS 1711 BOJOMIATOTOBKY Ta 3HE3aPAXKEHHS BOJIU MiOMPaIOTh Ta pPO3-
paxoBytoTh 3a CHull 2.04.02-84 /Ins HeBenukux OaceiHIB HIUBIYyaJIbHUX OyIHH-
KIB Take 00OJIaJJHaHHS 3aiiMa€e MaJIo MICIS 1 MOHTY€EThCSI O€3IMOCEPEIHBO OISl BaHHU
Oaceiiny.

Jlikysanwhi 3aknadu. Y JIKyBAIbHUX 3aKiajax Mmopss 31 3BUYaHHUMU BCTAHO-
BJIIOIOTH CTIEIiabHI CaHITapHI Npuiaau (MEeIUMYHI YMUBAILHUKY 3 JIKTHOBUM, TIe/1a-
JHHUM a00 HIIUM IyCKOM BOJH; CIIELIAIbHI MUWKH; JIIKyBaJbH1 BAaHHHU 1 O0aceiHu;
MEIHWYHI TYIIi; CTelialbHi MPUCTPOI Il BOAHOT Tepartii i rps3enikyBaHHs Ta iH.). [o

BCIX CHCIIATLHUX CAHITAPHUX MPWIAJIB, SK MPaBWIo, MepeadadaroTh MiABEICHHS
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XOJIOJTHOI 1 Tapsidoi Boau. BomomocTtauaHHs JIKyBaJbHHMX 3aKJIaiiB IMOBUHHO OyTH
JTOCTaTHHO HAIIHHUM 13a0e3meuyBaT O0e3mnepediiiHy moaaqy BOIH.

VY nikyBanbHUX 3aKiajax rmependadaroTh 00 €THAHUN rOCTIONAPChKO-TTUTHUH 1
MIPOTHUTIOKEIKHNAN BOJAOTIPOBIN, KUK MOJA€E BOAY MUTHOI SKOCTI. Y CIIEIiaTi30BaHUX
JTIKyBATbHUX 3aKJIaaax, KPIM TOTO, MPOEKTYIOTh CHUCTEMH TEXHIYHOTO BOJIOTOCTA-
YaHHS MiHEpaIi30BaHUX BOJ JJIS JIKYBaIbHUX MPOIEAYP, MPUCTPOL ISl MIIATOTOBKH 1
TPaHCTIOPTYBAHHS JIIKYBaJIbHOT I'psi31 Ta HII. Y BOJOJIKYBAIbHOMY BiIIUIEHH] BCTa-
HOBITIOIOTH PI3HI AYIII: 3BHYAHI TOIIOBI, MUpKyIsiiHi, ctpymenesi (I1lapko), aso-
cTpyMeHeBi (MO TIAaHACHKI), MAIOBI, TOJKOBI.

VY kabiHeTax BOJHOI Teparii ympaBiiHHS AyIIaMH Ta HIIMMH BOJIOJIKYBaslb-
HUMH MPUCTPOSIMU 3IMCHIOETHCS 31 CTIELIATIbHUX MyJbTIB YIIPaBIIIHHS.

Jla3zni. HaitOiip1m mommpeHi B HaIIi KpaiHi Ja3Hl 3 MUJILHUM 1 TapWIbHUM
BIIIUICHHSIMHU ¥ JOTIOMDKHUMH TPHUMIIIEHHAMH. TexHoJoTis poOoTH ya3Hi nepeada-
Yae BUKOPUCTAHHS TapsuoTo MOBITPS, HACUYEHOTO MapoM, 1 BOJHI Tri€HIYHI Mpo1ie-
Iypu. 3aCTOCOBYIOTh TAKOX CayHH, TEXHOJIOTIS SIKUX Mepeadadyae BUKOPUCTAHHS Cy-
xoro nosirpst 90-120C y cneniansHOMy npuMimeni i MuTTS mix aymrem. JIocHTb da-
CTO B JIa3HSIX MPOEKTYIOTh OacelHu JJIsl KylaHHs B HArpiTid a0 0XO0JIOMKEHIN BOI1.

BopomnoctauanHs na3Hi CKIIAIAETHCS 3 ABOX MEPEXK, 10 3a0€3MEUyI0Th MOJgaqy
BOJM Ha TOCHOJAPCHKO-NUTHI M TEXHOJOTMHI MoTpedu. Mepexi rocnoaapcbko-
MUTHOTO BOJIOTIPOBOY MPOEKTYIOTh 3 HIKHIM PO3BEIACHHSIM MaricTpasew.

Ilpanpni. BHyTpiliHii BOJONPOBI NPAJEHb CKIAIAETHCA 3 MEPEXKI TPyOOIpo-
BO/JIIB, 5Kl OOCJIyTOBYIOTh BC1 BOJOPO30IpHI KpaHU, IPWIAAU 1 BOJAOHANIpHI Oaku. 3
0akiB BOJa MOJAETHCS B MEPEXKY BHUPOOHHUUOTO BOIOMPOBOAY. BupoOHMui mepexi
NPOKJIAJAI0Th BIIKPUTO MO CTIHAX 3 BEPXHIM PO3BEICHHIM Marictpaie.

VY cucremax XOJIOAHOTO 1 rapsigoro BOJOMOCTaYaHHS BCTAHOBIIIOIOTH HAMIPHI
3armacHi 0aku MICTKICTIO Ha 45 XBUJIMHHI BUTPATH BOJM HA TEXHOJIOTTUHI MOTPEOU B
NpaJIbHAX MPOIYKTUBHICTIO 10 3 T OUIM3HU 3a 3MiHY 1 Ha 30 XBWIMHHUY 3amac BOJIU
npu OutblIiil mpoaykTuBHOCTI. [lojauya BoaM B 3amacHi 0aku, 3 SIKMX KUBUTHCS Me-
peka TEXHOJOTIYHOTO BOJOTPOBOAY, 3IIMCHIOETHCS Bl TOCTOAAPCHKO-TIMTHOTO

BOJIOTIPOBO/TY.
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Po3paxyHKoBI BUTpaT BOJIM HA TOCTOAPCHKO-TIMTHI TOTPEOW BU3HAYAIOTH 32
CHulI 2.04.01-85Ha TexHONOTTMHI TOTPEOM - 32 XapaKTEPUCTHUKAMHU TEXHOJIOTTIHO-
ro oOMagHaHHA 1 peKUMaMu POOOTH 3 YpaxyBaHHIM OTHOYACHOI JTii 00J1aTHAHHS.

Byounku cinscokococnooapcbkozo npuznauyennsa. Y 0Oaratbox OyauHKax
CUTbCHKOTOCTIONAPCHKOTO TPU3HAYEHHS BJIAMTOBYIOTh BHYTPIIIHI CHCTEMH BOJOTIO-
cTadaHHs 1 KaHan3amii. BHyTp imHii BOAOTIPOBIT TBApMHHHUIILKUX (PepM 1 IITAITHHUK B
MMOBHHEH 3a0e3IevyBaTH 10/1a4y BOAW HA HAITyBaHHS TBApPHH 1 ITHII, a TaKOX 3a/10-
BOJILHSITH BUMOTH Y BOJI1 JIJIsl TPUOUPAHHS IPUMIIIEHb, yTPUMaHHS TBAPUH y YUCTO-
Ti, BATOTOBJICHHS KOPMIB, MHUTTS 1 OXOJIOJ[PKEHHSI TEXHOJIOTTYHOTO O0JIaHAHHS, T1I-
POBUAAJICHHS THOIO.

JIns1 HanyBaHHS TBAPHUH PEKOMEHYETHCS BOJA 3 TEMIIEPATYPOIO 13-18C. Hix-
TpUMaHHs 3a/1aHO01 TEMIIEpaTypyu BOJW 3a0€3MEUYEThCA HASBHICTIO Y TPUMIIIEHHIX
CHUCTEM Taps4yoro 1 X0JI0JHOTO BOJOMOCTAYaHHS 1 BCTAHOBJICHHSIM TEPMO3MIIITYBayiB.
Ha depmax, obmagHaHux BOAOTPOBOJOM, HAallyBaHHS TBAapWH 1 MTHIII TepeadavaeTh-
C4 31 CTalllOHAPHUX HAUBITYaJIbHUX 00 TPYNOBUX aBTOHAITYBAJIOK.

TexHonOrsI MATOTOBKM KOPEHEIUIOAIB [JIi TOAYBAHHSA TBApUH Iependadae
OYMILIEHHS Bif OpyAy Ta IHIIMX CTOPOHHIX MPEAMETIB, MUTTS 13a HEOOXIAHOCTI MO~
piOHeHHs. LlI TeXHOJOrHI NpOoLECH BUKOHYIOTh, SIK MPaBWIO, Ha OapabaHHUX a0o
IITHEKOBUX YCTAaHOBKAX 3aBOJCHKOI'0 BHI'OTOBJICHHS. 3arajibHa HOpMa BUTPAT BOIH B
MeXaH130BaHOMY KOPMOIIEXYy B MepepaxyHKy Ha 1 Kr cyXoro KOpMy 3BHYAHO CKJIa-
Jae: 11l monepeiHboi 00poOoku KopMiB - 1,5-2,0u1; Ha MUTTS TTOCYy 1 00JaiHAHHS
JIJIs1 BUTOTOBJIEHHST KopMmiB - 0,8-1,0m.

[IIo6 oTpumaTH yucTe B CaHITAPHOMY BITHOIIEHHI MOJIOKO, HEOOXITHO CTa-
PaHHO CTEXUTH 332 YUCTOTOIO TBAPHH TIEPE]l IOIHHIM, CaHITapHO-TIM i€HIIHAM CTAaHOM
JIO1JIbHUX YCTAaHOBOK, MOJIOKOTIPOBO/IIB 1 MOJIOYHOI amaparypu. ¥ CaHITapHOMY ITyH-
KTi MOJIOYHOI (hepMU Tepen JOTHHSAM MPOBOASATH MUTTS BHM I KOPOBH TEILIOIO BO-
1010 (40-45C) uepe3 posbpuskysadi. [Tepes KOKHIAM JOIHHSIM IOTIbHI anapaTH OIo-
JICKYIOTh Tapsid0k0 BOJOIO JUIs 1X Ae3iH(eKili 1 mixirpiBaHHs J01JbHUX cTakaHiB. [1i-
CJsl JOIHHS JIOJIbHI amapaTv, MOJIOKOTIPOBIN, OXOJIOJKyBadl M MOJIOUHMM HacoC

IPOMHUBAIOTH XOJIOAHOIO 1 Tapsiu0i0 BOJAOK0 ad0 MITIrpiTUM MHIOUE-Ae31H(IKYIOUUM
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PO3YMHOM 3 HACTYITHUM MPOMHUBAHHSAM Tapsu0r0 BOAOIO.

3HayHa KUTbKICTh BOJM BUTPAYAETHCH y TBAPMHHHIILKHX (hepMax Ha MPHOU-
paHHs IpUMIIIEHb, 3MUBAHHS 1 BUAAJICHHS THOIO. SIK MpaBwio, A 1bOT0 BUKOPUC-
TOBYIOTh TOJIMBAIbHI KpaHH, J0 SKWAX MIIBOJAUTHECS Midirpita Boja. [ BumancHHS
THOIO MOYHa TaKO>X BHKOPHWCTOBYBATH TPYOOTPOBIA TEXHITYHOT BOAM 3 BCTAaHOBJIC-
HUMU Ha HhOMY (OPCYHKAMH JIJISl 3MUBAHHS THOIO.

Ha ¢epmax 1 mrammukax MpOKIagaHHS BOJIOTPOBITHUX TPYO IepeadadaroTh
BIIKPUTHUM - TIO CTIHAX 1 KOJIOHAX, a TaKOXK IO CTAIllOHAPHHUX TOMIBHHIIAX, KIIITKaX,
MOCTIiHINA oroposxi. He 103BoIsIEThCS IPOKIIaaTH BOAOIPOBITHI TPYOH TaMm, 1€ BOHH
MOXKYTh KOHTaKTyBaTH 3 THOEM a00 TOCIiIOM, OyTH IiITaHI MEXaHIYHUM HaBaHTa-
KEHHSIM, 3aBaKaTH MPUOUPAHHIO THOIO 1 MOCIITY YU TPAHCTIOPTYBAHHIO KOPMIB.

Hionpuemcmea 3azanvrnozo xapuyseanns. BupoOHWUI MPHUMIMICHHS MIATPH-
€MCTB 3arajbHOr0 XapuyBaHHs 3a0€3M€4YIOTh SIK 3BUMalHUM, TaK 1 CIELIAIbHUM Te-
XHOJIOTTYHUM Ta CaHITapHO-TEXHIYHUM 00JIaHaHHIM (TTOCYI0- 1 OBOYEMUITHI MaIlu-
HU, KapTOTUICUYHCTKH, CTICIlaTbHI MUHKH JIJIs1 M'sica 1 pyOH Ta iH.).

BHyTpimHI BOJONPOBIA Ha MIANPHEMCTBAX 3arajbHOTO Xap4yyBaHHSA NpUN-
MalOTh €IMHHUM JIJIS1 MIATHUX, TEXHOJIOTIYHUX 1 MPOTUIOXKEKHUX NoTped. [Ipu Bu3HAa-
YEHH1 BUTPAT BOJAU BPaXOBYIOTh NOTPEOM HA MPUTOTYBAHHS MEBHOI KUIbKOCTI YMOB-
HUX 010/ 1 KUIBKOCTI MPOYKLIL, 10 epepo0seTses. Mepexi X010 IHOTO 1Trapsido-
T'0 BOJIOTIPOBOIY MPOEKTYIOTh MEPEBAXKHO KUTHIICBUMH 3 HIDKHIM PO3BEICHHSIM 1 PO3-
PaxoBYIOTh aHAJOTIYHO CUCTEMaM KHUTJIOBHX OyIWHKIB. ['apsdy BOAy MiABOISTH IO
BCIX YMHMBaJbHUKIB, MUMOK, TYIIOBUX MPUCTPOIB, BHYTPIIIHIX MOJMBAIbHUX KPaHIB
Ta IHIIOTO TEXHOJIOTTYHOTO 00JIaHAHHSI.

00’ ekmu eupoonuuozo npusnauenna. CucteMu BOJONOCTAYaHHS BUPOOHHU-
yuX OyJAMHKIB JOCUTh PI3HOMAHITHI 1 CYTTEBO 3aJI€XKaTh Bill TEXHOJIOT1T BUPOOHUIIT-
Ba. Y BUPOOHMYUX MPUMIIICHHAX 3 HE3HAYHUMU BUTPATaMU BOJIM Ha TEXHOJOTTIHI
notpe6u (1o 100 M*/106Yy) OLUIBHO MPOEKTYBATH €IMHHI TOCIIONAPCHKO-IINTHHIA,
BUPOOHMY M 1 MPOTUNOKEKHUNA BOJONPOBIA. B HIIMX Bunaakax nepeadadyaroTb po-
3AUTbHI CHCTEMH BOJIOTIOCTauaHHSI.

['ocnopapchko-noOyTOBMI BOJONPOBIA MPOKIAJAI0Th B MOOYTOBHX MPUMI-
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IICHHSX 1 [IeXaX, JI¢ BCTAHOBJICHI CaHITApHI MPWIAAN U1 TOOYTOBHUX TMOTPEDd 1 Tex-
HOJIOTTYHI arapaTH, SIKi BUMararoTh BOJIy TUTHOI SKOCTL. Cxemu, 001aJHaHHS Ta PO3-
paxyHKH, K TMPaBWJIO, aHAIOTIYHI TUM, IO BUKOPHUCTOBYIOTHCS B TOCIOIAPCHKOMY
BOJIOTIPOBOJI1 JKUTIOBUX OyAHWHKIB. Jl0 BIIMIHHOCTEH TOCMOAAPCHKO-TTUTHUX BOIOTI-
POBOIIB Y BUPOOHUYMX TMPUMIIICHHSIX BITHOCITH TPYNOBE BCTAHOBJICHHS IPWJIAJIIB
(yMUBaIbHUKIB, YHITA31B, HaJl MUIOTOBUX YaIll, JYIIB TOIIO) 1 HEOOXITHICTh BCTa-
HOBJICHHS CIICIIaTbHUX CaHITapHUX MPWIAIIB Ha OKPEMUX IIINMpHEMCTBaxX. Tak, Ha
MIIMPUEMCTBAX, JI€ BUKOPUCTOBYIOTHCS TOKCHYHI a00 pagioaKTHBHI PEYOBHUHH, IIe-
pendaJaroTh BCTAHOBJICHHS BOJOPO30IPHOI apMaTypu 3 aBTOMATH30BAaHHUM ITyCKOM
BOIM 0€3 TOTOPKAHHS JI0 apMaTypH.

[IpoTunoxexHuii BOAOMPOBIT Yy BUPOOHMUIUX OyIMHKAX IPOEKTYIOTh 3aJE€AKHO
Bil CTYNEHsS BOTHETPUBKOCTI, KaTeropii BUPOOHMIITBA 3 MOXKEKHOI Oe3MeKku Ta
00’ eMy OynuHky. OCHOBHI HOPMAaTHBHI BHUMOTH JIO MPOTHUIIOKEKHOTO BOJOTOCTA-
yanHs BukianeHi B CHull 2.04.02-841 CHull 2.04.01-85I1potumnoxexauii BOAOT-
POBI HA MIANPUEMCTBAX, K MPABUJIO, 00’ €IHYIOTh 3 TOCTIOAAPCHKO-IUTHUM 200 BU-
poOHnurM. Ha minnpueMcTBax BCTAHOBIIOIOTH MEPEBAXKHO MPOCTI CUCTEMU MPOTH-
MO3KEKHOT0 BOJOMIOCTAYaHHS 3 TIOKEKHUMHU KpaHaAMHU.

VY BHyTpINIHIX BOJOMNPOBOJAX BHUPOOHMYMX OYIMHKIB 3aCTOCOBYIOTH PI3HI
CXEMH BOJIOMPOBITHUX Mepexk. Y 1exax, JAe JT0MyCKaeThCs MepepBa B Mojjadi BOAU HA
TEXHOJIOTIYHI NOTPEOH, 3aCTOCOBYIOTh TYIIMKOBI MEpEXi. SKIIO HE JOMYCKAa€eThCs T1e-
pepBa B mojiayui BOJIHM, 3aCTOCOBYIOTh KUIbIIEB1 a00 MojBiiH1 Mepexi. [IpoknanaroTh
TpyOompoBoH BinkpuTo (MO KOJOHAX, depMax, CTiHAX) a0 MpUXOBaHO (B MPOXIiM-
HUX 1 HENPOXITHUX KaHallax, Himax). Po3paxyHKOBi BUTpATH BOAM B MEpeEkKax BUPO-
OHMYOTO BOJOMPOBOJY BU3HAYAIOTH 3a PEKUMOM POOOTH TEXHOJOTTIHOro 0O0Jaj-
HaHHS.

00’ ekmu oyodienuymea. Ha OyniBelbHUX MalaHYWKaX CJif BJIAIITOBYBAaTH
BOJIOTIPOBIA, KU 3a0€3MeUuTh MOJIauy BOAM Ha rOCIOIapChbKO-MUTHI, BUPOOHUUI 1
OPOTUIOXKEXKHI MOTpedu. CrcTeMH BOAONOCTaYaHHS 00’ €KTIB OYJIIBHULTBA MOXYTh
OyTH TUMYacCOBUMH abO NIFOUYMMHU MOCTINHO. JIJi 3HMKEHHSI KaliTalbHUX BUTpaT Ha

BJIAIUTYBAaHHS TUMYaCOBHUX BOJOMPOBOJIIB HEOOXIAHO mependadyartu OyAIBHULTBO 1
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BBIJI B €KCIUTyaTaIlito0 B TIEPIITy YEpTy THX €JIEMEHTIB BOJOMPOBOY, SKi IMTOTIM OYIyTh
MIPAIIOBATH B SKOCTI MOCTIMHO IIFOYMX JJIS TAHOTO 00’ €KTA.

CucteMr TUMYACOBHUX BOJIOMIPOBOIIB 3AICKHO BT MICIIS pO3TaIlyBaHHS Oyi-
BEJILHOTO MaiTaHIMKa MOXKYTh OYTH, SIKIIIO € TaKa MOKJIMBICTh, MTKIFOYEH1 0 MOC-
TIHHO JiF0YMX BOJAOTPOBOIIB a00 MaTH JOKaJIbHE JYKEepPeso KUBJICHHS (MIaXTHI KOJIO-
Ts131, HETJIMOOKI CBEPJIOBHMHH, TIOBEpXHEB1 BojoiiMu To110). Ha HeBenmukux OymiBe-
JHHUX MalJaHYMKaX TAMYAcOB1 BOJOMPOBOIM MOKHA HE BIIAIITOBYBATH, & BOY M-
BO3UTH aBTOTPAHCTIOPTOM.

["ocrogapchbKO-MUTHUI BOJOMPOBIA Ha OYyIIBEIHbHUX MalJaHYWKaX IMOBHUHEH
3a0e3meuyBarTy 1moady BOAW MUTHOI SKOCTI B KUTbKOCTI: 15-20:1 3a 3MiHY Ha OJTHOTO
MPAIFOI0YOT0 Ha MalJaHIMKaX, [0 BiAAaNICH1 Bi )KUTIOBUX 30H; 25-40:1 3a 3MiHY -
B THX K€ BUIAJKaX, ajle MPH HAIBHOCTI AYIIIOBUX YCTAaHOBOK. K10 00’ €KT OyMiBHU-
IITBA pO3TAIIOBAHUN HA TEPUTOPIl KUTIIOBOTO KBapTally, HOpMY BUTpaT BOJIH Ha roc-
101apChKO-MTUTHI OTpeOu 30utbinytoTh Ha 30-501/100y.

Ha 006’ exTax OyniBHUIITBA BOJa TAKOXK MOKE BUTpayaTHCh Ha BUPOOHMYI MOT-
pedu: NpUroTyBaHHs OETOHIB, OYIBEIbHUX PO3YMHIB, IIOJIMB IPYHTY IPH YIIUTbHEH-
Hi Ta 1H. HopMu BUTpaT BoJM HA OCHOBHI TEXHOJIOTTYHI IPOLIECH B OYIIBHULTBI: LET-
nsiHa kiaaka 1000uermun - 90-230m; racinug 1T BanHa - 2500-35001; npoMuBaHHS
1 m° me6ens a6o micky - 500-15001; npuroTyBanus Im° GeToHy B 6ETOHOMIMIATKAX
- 200-400r; monmB 1 M° I'pyHTY pH yiinbHeHHi - 180-2501.

Hopmu BuTtpat BoiM Ha NPOTUIIOKEKHI TOTPEOU 3aJIeKaTh Bifl BOTHETPUBKOCTI
Oy/iBeNb 1 TOTOJKYIOTECS 3 OpraHamMH IOYKEe)KHOTO Harjsiny. B okpemux BHITagkax
JU1s1 30€epiraHHsl IPOTUIIOXKEKHUX 3araciB BOJIU BIAIUITOBYIOTh BIAKPUTI pe3epBYyapH,
3BIIKM TOJa4y BOJM MPHU TaCIHHI MOXEX1 3JIIMCHIOIOTh TUMYAaCOBUMHU HACOCHUMH
YCTaHOBKaMH a00 HacocaMU TOKeXHUX mamuH. [Ipu BiamryBaHHI THMYacOBHUX BO-
JIOTIPOBO/IIB BUKOPHUCTOBYIOTh Haii/ielleBIl MaTepiaii abo po30ipHI MEPEHOCHI Me-
pexi1 6araropazoBOro BUKOpHUCTaHHS. Mepexa MOBUHHA MaTH MIHIMalbHY JOBXKUHY 1
MPOKJIaJieHa B IPYHTI, HA MOBEPXHI 3eMJii a00 Ha ecTakanax. [lpu HEOOXITHOCTI MO-

YTb BJIAIITOBYBAaTUCH HAMIPHO-PETYIIIOI0Y1 CTIOPYIH.
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Koumponwni 3ae0annsn

1. HaBecTy mpuKIaau PIBHUX CXEM BOJONMOCTa4aHHs (IIPOCTI, 3 HUXKHIM 1 Bep-
XHIM PO3BEICHHSAM Marictpajieii, 3 BOJOHAIPHUM OOJIQJJHAHHAM, 30HHI) ¥ JaTH 1X
XapaKTEPHUCTHKY.

2.Jlati XapakTepUCTUKY BOJOTPOBIAHOI apMaTypH 3a MPU3HAYCHHSIM 1 OTIHCa-
TH TIPUHIIATI POOOTH.

3.HaBectn hopmynm, 3a SKUMH OOYHMCITIOIOTh CEKYH/IHI, TOAWHHI i JOOOBI BH-
TpaTH BOIH JIJI1 BOJOTIOCTAYaHHS KUTIOBUX OYIUHKIB.

4.0nucary, Ik BU3HAYar0Th HEOOXTHUM HAIip JUIT BOAOTIOCTaYaHHsS Oy IHHKY.

5.HaBecTtn cxemu ¥ 001aCTh 3aCTOCYBaHHS CHUCTEM TI0KEKOTaciHHS.

6.Ha3Batu 0co6MBOCTI CaHITAPHO-TEXHIYHOTO OOJIaIHAHHS Oy/IBENb CIellia-

JIbHOTO MPU3HAYCHH.
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TEMA 7. CHCTEMMH TA EJIEMEHTH BHYTPIIIHbOI KAHAJIBAIIT

Memoouuni pexomendayii. [Tpn BUBYEHHI pO3UTy 3BEpHYTH yBary Ha KjacH-

GbIKaIiro CHCTEM KaHali3allii Ta OCHOBHI €JIEMEHTH CUCTeM. BHBUNTH THUITH, KOHCTPY-
KIIii Ta MPUHIIMIN pOOOTH MpUiiMadiB CTIMHUX Bo. [lam'sitaTH, mo A1 HOpMaITLHOT
poOOTH CUCTEMH BHYTPINIHBOT KaHAM3aIil CYTTEBE 3HAYEHHS MArOTh MPHUCTPOI IS
BEHTWJIAII Mepex Ta i1 ounmieHHs. HeoOXiqHO 3HaTH OCHOBHI €JIEMEHTH i KOHCTPY-
KTHBHI 0COOJIMBOCTI BHYTPIIIHIX BOJOCTOKIB. O3HAOMUTHCH 3 IOKATbHUMH YCTaHO-
BKaMU JIUIA OYHINCHHS 1 IepeKadyBaHHSI CTIMHUX BOJ, HEOOXITHO 3HATH 00JIacTh 3a-
CTOCYBaHHS, CXeMH W TPUHITUII il [IUX YCTaHOBOK. P0310paTHCh 3 MOPSAIKOM Ta Op-
TaHI3aIli€l0 BBEJICHHS B EKCILTyaTalllF0 CUCTEM KaHaji3allii OyJIMHKIB 1 JBOPOBUX Me-

pex. 3HaTH TUIH, BIAIITYBAaHHS 1 00JIaIHAHHS CMITTENPOBOIIB y OyIMHKAX.

7.1.Cucmemu i1 ocnoeni enemenmu 6Hym piwiHb0i KaHaNi3ayii

Buympiwmns kananizayis - 1€ cucteMa TpyOOIpoBO/IIB Ta IHKEHEPHOTO 00JaI-
HaHHS, 110 3a0€3MeYyI0Th OPraHI30BaHUN MPUHOM CTIMHUX BOJ Y MICISIX 1X YTBOpPEH-
HS 1 TPAHCTIOPTYBaHHS 3a0pyIHEHUX CTOKIB 32 MEX1 OYZAMHKY B 30BHIILIHI MEPEXKI.

Cuctemu BHYTPIIHBOI KaHaI3alll NOAUIAIOTH 3a; CIIOCOOOM 300py Ta BUAA-
JeHHs 3a0pyAHEHb, XapaKTEPUCTUKOIO CTIMHUX BOJ, CPeporo 00CIyrOByBaHHS, Has-
BHICTIO CIIEIIATLHOTO 00JIaJ{HAHHS Ta BEHTWISI Mepexi.

3a cnocoOoM 300py 1 BUIaJeHHS 3a0pyHEHb PO3PI3HSAIOTh BUBI3HY 1 CILIABHY
kaHanauii. [Ipu BUBBHINM KaHami3alil pifki 3a0pyAHEHHS! B HEKaHAII30BaHUX palioHax
30MpArOTh ICIIEHTPATI30BaHO (BUTPiOH, TFO(T-KII03€TH), IEPIOIUIHO BUBO3SUH 1X aBTO-
TPaHCIIOPTOM Ha OYUCHI criopyau. [Ipu cruiaBHil cucteMi 3a0pyIHEHHST pO30aBIIIIOTh
BOJIOIO 1 TPAHCTIOPTYIOTh 3@ MEXI1 Oy/IMHKY B 30BHIIIHI KaHAT3AI[IHHI MEP EXKI.

3a XapaKTepUCTHKOIO CTIMHUX BOJl CUCTEMHU BHYTPIIHBOI KaHaji3alli OyBarOTh
no0yToBi, BUpOOHMYI i o1oBi (BogocToku). [loOyToBa KaHami3allis BigBOAUTH 3a0py-
JTHEHY BOJY MICJII MUTTS TOCY/Y, IPOAYKTIB, TIPAHHS OUTM3HU, CAHITAPHO-TIMIEHIYHUX
MIPOLIEAYP, a TaKOX (DeKaTbHI CTOKH, 1110 MICTATh PIAKI ¥ TBEP/1 BUAUICHHS JIIOIUHM.

BupoOnuya kananizaiiiss BABOAUTS 32 MEX1 Oy 11BeJIb BUPOOHUY1 CTIYHI BOJIH, ITI0 YTBO-
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PUJIKCS B TEXHOJIOTTIHOMY TIpoIrieci. BHYTpiliHi BOJOCTOKH (IOIOBa KaHaJI3allis) Bi-
BOJATH 3 J1axXy OYIMHKIB JIOIOBI BOAX ¥ BOJIH, 10 YTBOPYIICS Bl TAHCHHS CHITY.

Cuctemu BHYTPINIHBOI KaHAI3allll MOXKYTh OyTH TpOCTHMH, TOOTO O€3 crelria-
JBHOrO O0JIaTHaHHS, 131 CIIeIliaIbHAM OOJIaTHAHHSIM (HAIPHUKIIAI, MICIIEBI YCTAHOBKH
IiIKaYyBaHHS a00 OYMIICHHS CTIYHUX BOJ TIEPEN 1X BIABEICHHIM Y 30BHIIIHI MEPEXKi).

[lepepaxoBaHi cucTeMHy KaHali3arii BUIAISIOTh 3a0pyTHCHHS B PIIKOMY CTaHi
(ctiuri Boam). TBepIi BITXOH, CMITTS BUAAISIOTH CMITTENPOBOAAMH, SKI TAKOXK BiJI-
HOCSITh JIO CHCTEM KaHami3amii (KaHami3alis TBEpAUX BITXOIB).

Cuctema BHYTpIimHBOI KaHamBaii (puc. 7.1)ckimamaeTscs 3 TaKUX €IEMEHTIB!
MpUiMaviB CTIYHUX BOJ (CaHITapHI MPHUJIaJad, BOPOHKH, TPAIMH TOIIO), TIIPABIIIHUX
3aTBOPIB 1 BHYTPIIHBOI KaHAI3AIIifHOT Mepexi (MOBEpXOBi BIIBITHI TPYOH, CTOSKH,
TOPU30HTANIBHI IUITHKU 1 BUITYCKH).

[Mpuitmaui cTiuHUX BOJ 30MparoTh 3a0pyAHEHY BOAY 1 BIABOIATH i B KaHai3alliii-
Hy Mepexy. ['inpaBniuHi 3aTBOpH IMEPEIIKOKAIOTh MOTAIAHHIO Ta3iB 3 KaHANBaliHOT
Mepesxi B puminieHHs. [loBepxoBi BinBiAHI TpyOU 3’ €AHYIOTh MpUiiMadi CTIMHUX BOJ 31
ctosikamu. KananizariiiHi CTOSIKM MOXKYTh MaTy BUTSDKHY YacTUHY (BEHTUJILOBaHI CTOSI-
K1) abo OyTu 6e3 Hel - HeBEeHTUIIbOBaHI. [ OpM3OHTANBHI TUITHKH 00’ €JHYIOTh CTOSIKH 3

BUITYCKaMHU, SIK1 TITKJIFOUAKOTHCS JI0 KOJIOJSI31B, 1110 PO3TAIIOBaHI 1032 OyIHHKOM.

Puc. 7.1 -Cxema BHYTPIIHHOT KaHAJI3AIIii:
1 — kaHanBan MHUHN CTOSK; 2 - TOBEPXOB1BIIBIMH1MHIl; 3 - BUTSHKHA YACTHHA CTOSIKA;
4 - BUTIIYCK; 5 - IBOPOBA Mepexka; 6- KOHTPOIBHUN KOJOA3b; 7 - BYIUYHUN KOJIEKTOP
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[MpuitmMadyaMu CTIIHUX BOJ CIYKaTh CaHITApHO-TEXHIUHI Mpuiaau (MUKWKH, pa-
KOBHMHHM, YMUBAIbHUKH, BAHHH, TYIIOBI MII0OHH, O, YHITa3H, MCyapH); CeiaabHi
CaHITapHO-TEXHIYH1 Npuiaau (TKyBaJdbHI BAaHHU Ta O3J0POBYI JYIIi, MEIWYHI YMU-
BaJIbHUKH, CIICLiaIbH1 MUWKH TOIIO); MPUCTPOL JJIsl MPUKHOMY BHPOOHHUYMX CTIAHHX
BOJ (JIOTKH, Tpar, MpUUMaIbHI PEIITKHA, TPUIMKH, JIHKA TOIIO); BOJIOCTIYHI BOPO-
HKH, SIK1 IpU3HA4YeH1 111 300pYy 1 BIIBEICHHS 3 Jaxy JOIOBHUX a00 TaauX BOJ.

OCHOBHI BUMOTH, III0 CTaBJISITHCS A0 MPUKAMAaYiB CTIYHHUX BOJI - II€ TIPOCTOTA X
KOHCTPYKIIil, BHCOKI TIFi€HIYHI MOKAa3HUKA W 3pYYHICTh B ekcruryararii. [Ipuiimadi
CTIYHUX BOJ TpeOa BUTOTORIISITH 3 MIIIHOTO BOJOHEIPOHUKAIOUOTIO MaTepiany, 110 He
MITA€THCS Teperaay TeMIIepaTyp Ta XIMIYHIA Jii cTiaHUX BOA. [ToBepxHIO mpuiaaiB
JUTA 3pYYHOCTI IPOMUBAHHS POOJIATH IJIaJKOI0 13 3a0KpyriaeHuMu popmamu. Y BUITY-
CKax BCIX MpuiiMadiB CTIMHUX BOJ (KpIM YHITA31B) € PELITKH JJis1 3aTPUMAaHHs TBEp-
WX 3a0pyIHEHD, 10 MOXYTh BUKJIUKATH 3aCMIYEHHS TPYOOTIPOBOIY.

Mutiku 36upatoTh 3a0pyaHEHY BOAY, IO YTBOPIOETHCS MPU MIATOTOBIII Xapyo-
BUX MPOJIYKTIB, MUTTI MOCYAY Ta CTOJIOBUX MPWIaAiB. MUHKHA BUTOTOBIISIOTH 3 YaBY-
Hy a00 cTail 3 eMaJbOBaHUM MOKPUTTSAM Ha OfHE a0 /1Ba BiIJAUIeHHA. BeTaHoBmO-
I0Th MUMKH Ha KYXHSX JKUTJIOBUX OYIWHKIB, MIATIPHEMCTB 3aralbHOTO XapuyBaHHS,
Xap4o0JI0KaxX T'POMAACBKUX Ta JIKYBAIbHHMX 3aKJIaaIB. 3MillyBaul MUWOK BCTaHOB-
moroTh Ha BucoTi 0,15-0,20m Bin OOpTy, 110 3pYYHO JUJIsl HAMOBHEHHS YailHUKIB, Ka-
CTPYJb Ta IHIIMX NOOYTOBUX €MKOCTEH. Jl0 BUMYCKY-pEILIITKM MHUWKH, SIKM pO3Ta-
IIOBYIOTh B IIEHTP1 a00 KYTKY, M1’ €IHYIOTh TiApo3aTBop. Muiiku Ha 1Ba B UICHHS
00JIaIHYIOTh JBOMA BUITYCKaMU 1 OJJHUM TiIpO3aTBOPOM.

Pakosunu BCTAaHOBIIIOIOTh y TUX MPUMIIIEHHSX, /1€ HEOOXITHO 3JIMBaTU OpyAHY
BOy a00 MUTH NpUOMpaTbHMIA iHBEeHTap (KOTENbHI, JabopaTopii, OUIS TEXHOJOTIU-
HOTO O0JIaJIHAHHS TOIIO). [HOMI pPaKOBHMHM BCTAHOBIIIOIOTH B KyXHSX YKUTJIOBHUX OY-
nuHKIB. CTIHY 32 paKOBHHOIO 3aXHINAIOTh BiJl BOJU METAIEBOIO CTIHKOIO. PakoBUHM
00JIaIHYI0OTh HACTIHHUMH BOJOPO30IpHUMHM KpaHamu a0o 3MillyBauaMH Ha BUCOTI
0,2-0,25m Bin 60opTy, 1110 J03BOJISIE HATOBHUTHU BIIPO. Y IIEHTP1 pAKOBUHU € BUITYCK-

pELIITKa, 10 SIKOT0 i’ €AHYETHCS TIPO3aTBOP.
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Bannu MOXXyTh MaTi pBHY (OpMY, ajic B OCHOBHOMY 1X BUTOTOBIISIIOTH KPYIJio 00-
ptHIMH 1 TipsiMoOopTHIMH pHHOIO 7001 750MM, morknHOo0 15001 1700MM, Timbu-
HOIO 4451 460MM. Bucoty po3TanryBanHs 60pTa BaHHH HaJ IMJIOT0r0 npuiiMaroTs 0,6-
0,65M. 3HaUHO pinlie BCTAHOBIIIOIOTH CHJISY1 BaHHH 1 HaIlIBBAHHHM (ITMOOKI VIO HN).

BHyTpimHIO MOBEpXHIO BaHH MOKPHUBAIOTh €MaJlII0, a 30BHIMIHIO - (apOoro.
Bannu 00magHyIOTE BHITYCKOM, TIepeluBOM 1 cudoHOoM. Best apmarypa (HamoBHIoBa-
JbHA 1 3JTMBHA) BCTAHOBJIIOIOTHCS JIMIIIE B TOPIll BAaHHU 31 CTOPOHM HIr. XOJOAHA 1
rapsda BoJia MOJAEThCS Y BAHHH Yepe3 3MIITyBadi 3 JYIIOBOO CITKOIO.

Bannu BCTaHOBIIOIOTH 3 TOXWJIOM B CTOPOHY BHUITYCKY 1 JJIi BUPIBHIOBAHHS
CIIEKTPUYHHX MOTEHIIIAIIB KOPIYC 3’ €IHYIOTh 3 TPYOONPOBOIOM CHEIIATBHIM METa-
JIYHAM TPOBITHUKOM.

CydacHi TUIIM BaHH Tepen0avaroTh Mil’ €HaHHS Hacoca 1 koMipecopa. Hacoc
10J1a€ BOJy Ha OOPT BaHHHM JJISi CTBOPEHHS BOJIOCTIANY 1 KpI3b pEryinboBaHi (POpPCyHKU
— 14 rigpomacaxy. CTUCHEHE MOBITPS, 110 MOJAETHCS Bil KOMIPECOpPa KPi3b OTBOPH
JUIsI BUXOJTy TIOBITPsI, YTBOPIOE Y BaHHI BUpYIoUi MOTOKU. [logaroTh BoSy y BaHHY Ye-
pe3 TepMOCTaTU4YHI BOJOPO30IpHI 3MIllIyBayl. YNPABIIIHHSA BCIM IHKE€HEPHUM 00J1aj-
HAHHIM 3IMCHIOETHCS CEHCOPHOIO MaHEINTIo, SIKa po3TalioBaHa Ha OOPTy BaHHHU.

Ymusanonuxy BUTOTOBISIIOTH JOBX)UHOKO 400-700,mmpunoro 300-600,rmmbu-

HO1O 135-150mMM. @opma ix MOke OyTH PI3HOIO: MPSIMOKYTHI, BBI'HYT1, OBaJIbHI, Ha-
HIBKPYTJl, 3 CIIMHKOIO a0o O€3 Hel.

YMUBaIbHUKN KOMIUIEKTYIOTh TyaJ€THUMHU KpaHamu abo 3miuryBauamu. Jliis
BIIBOAY BOJMY B IIEHTPl YMUBAJIbHUKA € BUIIYCK, LIO 3’ €/IHY€ Yally yMHUBAJIbHUKA i
TiIp03aTBOp. YMUBAIbHUKA MOKYTh BCTAHOBJIIOBATUCH HA MOCTAMEHTI 00 KpIUTH-
Cs 70 CTIHHU.

ywi npu3HaYEeH1 JJ11 MUTTS 1 030POBYKX MPOLEAYP i MPOTOYHOIO BOJAOKO.
Jlyii TirieH 91, 3aMMarTh MaJIo MICIIS, TOMY IIIMPOKO BUKOPUCTOBYIOTHCS Y BUPOO-
HUYUX 1 TPOMAJICbKUX OYIIBIIsIX. 3@ BIICYTHOCTI BaHH JYIIl MOXYTh BCTaHOBJIIOBA-
TUCA B KUTJIIOBUX OyJquHKax. JlymoBi kaOiHH, sIK IPaBUJIO, MAalOTh JOBXKUHY 1 HIUPU-
Hy 0,9-1,0M, BUCOTY TIeperopoiku - 2 M. B mimio3i aymoBux KaOiH BCTaHOBIIOIOTh

Tpan ado MiI0H JJIs CIYCKY BOJIM B KaHaJ3aIliro. Marepiaau CTiH 1 MIJIOTH JTYIIIO-
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BHUX KaOlH HE MOBWHHI BOMpaTH BoJIOTY. ['ri€EHIUHI QY1 BCTAHOBIIOIOTH B KIMHATaX
TIri€HW KIHKA Ha MIMPUEMCTBAX, B MOJIOTOBUX OYyJAWHKAX, CAaHITApHUX BY3JIaX KHUT-
JOBUX OYIWHKIB TOIIIO.

Vnimasu ipU3HAYEHI IS 1HIUBIAyaJIbHOTO KOPUCTYBAHHS 1 BCTAHOBITIOIOTHCS
B TyaJIeTHUX KIMHATaX JKUTJIOBUX OYyJAMHKIB a00 HEBEIMKHX TyaJleTaX aaMIHICTpaTH-
BHUX 1 IPOMHCIIOBUX OyIWHKIB. YHITa3u (puc. 7.2) BUKOHYIOTh y BUTJISAI1 KepaMid-
HOT YaIi, 0 IUIaBHO MEPEXONUTh Y Timpo3arBop. Ll mpumaau HaiO itbIn HeOe3 e H1
3 CaHITapHOI TOYKH 30PY 1 BUMAraroTh IBUAKOTO W €(EeKTHUBHOTO BUIAJICHHS 3a0py-
JTHEHb. /{15 1poro yHiTa3w 00MaaHYIOTh IHAWBITYAIbHUMH ITPOMUBHHUMH TIPHCTPOS-
MU — 3JJMBHAMH OaukaM# a00 3JIMBHUMH KpaHaMHu. BCTaHOBIIOIOTH YHITa3H Tak, MO0
ix 6opt OyB Ha BucoTi 0,4-0,42M Haja MiAJIOTOTO, a B JUTIYUX JOMIKUTLHUX 3aKJIaax
- ga 0,33m.

Haonidnoeoei uawi BiNp3HSIOTHCS Bifl YHITA31B TUM, 1110 HUMU KOPUCTYIOThCS, HE

TOPKAIOUKCh 0 NMoBepxHi npuianis. Lle 3abe3neuye OUTbINY Tri€HMHICTD, TOMY HAIIII-
JITOTOBI Yallli IHUPOKO 3aCTOCOBYIOTh Y TPOMAICHKUX Ta MPOMHUCIIOBUX Oy TMHKAX.
Ilicyapu BCTaHOBIIIOIOTH B YOJIOBIYMX TyajeTax I'POMaAChKUX, MPOMHUCIIOBUX 1

JTIKyBaIbHUX OyAuHKIB. BOoHM OyBatOTh HACTIHHI, MIJIOTOBI i JIOTKOBI.

Puc. 7.2 -Yuirazu:
@ - cCXxeMa BCTAHOBJICHHS; 0, 6, 2, 0 - TUITM yHITa31B. Tapijpuatuii (0), KO3UpKOBHii (6),
cudo Hyt04 Hii (2), BOpo HKO 110,110 HUiA (0):
1 - marpy0oxk; 2 - wama; 3 - Tinpo3aTBop; 4 - BIABiMH1 TpyOH

Tpamu (puc. 7.3)30uparoTh 3a0pyAHEHY BOY 3 MNIOTH NPUMIIIEHb (CMITTE3-

OupanbHI KaMepH, JIa3Hi, TYIIOBi, TPOMaJIChKi TyaJleTH TOIIO) a00 Bil TEXHOJOTTIHO-
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ro oOslagHaHHs. [X BCTAHOBIIIOIOTH B HAMHMKYUX MICIAX ITUIOTH 13 3a0€3EeUEHHAM
TePMETUIHOCTI. Y Kopmyc Tpamy BOYIOBaHHM TiApo3aTBip. 3BEpXy Tpar 3aKpUBAETh-
CsI PENITKOIO, IO 3HIMAEThCs. Bepx pernitku Tpamy moBuHeH 0yTy Ha 5-10MM HIK-

Yye PIBHSA YUCTOI MIIJIOTH TPUMIIICHHS.

Puc. 7.3 -Tpanu:
a - 3 IPIMUM BUITYCKOM; 0 - 3 KOCHM BHITYCKOM:
1 - xpumika 3 oTBOpamu; 2 - raiika s 3aTUCKYBaHHS, 3 - TIAPOI30JA1LisT; 4 - KOPITYC;
5 - mepekpuTTs; 6 - rinpo3arBop; 7 - BigBigHa Tpyda

Lioposameopu (cudoHM) pO3MIIIYIOTh MICIS KOKHOTO CaHITApHO-TEXHIYHOTO

pUIaay, KpiM THX, IO MalOTh HOTO B CBOIM KOHCTPYKIi (YHITa3u, Tpamu, micyapH).
Boasauii rinpo3arip (map Boau BUcoToro 50-70MM) 3aTpuMye€ MIKIIIMB1 Ta3H 3 CHU-
CTEMU KaHaJ3allii, He JO3BOJIIIOYN iM TOTparisiTd B npumiiieHns. [llap Bogu yTBO-
proeThes y 3ruHi Tpydonposoay (U-moxaioHi) (puc. 7.4,6) abo MbK JBOMA HUJIIHIPA-

MU (TUISIIIKOBOTO THITY) (puc. 7.4B).

Puc. 7.4 - T'inpo3arBopu:
1 - GonT; 2 - KpUIIKa 3 FEPMETUYHOIO TPOKIAKOI0; 3 - TPIHUK; 4 - Taiika

Ocxkutbku cUOHM MOXKYTh 3aCMIIyBaTHCh, TO TependadaroTh OTBOPH, SIKi 3a-
KPHMBAIOTHCS TIPOOKaMHU ab0 KPHIIKaMH, 110 JI03BOJIIE MPOYHINATH CHU(POHH Ta TpyOO-
npoBoau OuTs HUX. YacTimr 3a Bce riapo3aTBOpH BUTOTOBIISIOTH 3 YaBYHY a00 IJIacT-
Macu. U-omiOHI cuOHN BCTAHOBIIIOIOTH 3 YMHUBAJIbHUKAMH, MUUKAMH, ITiCyapaMH.
CudoHM TIIIIKOBOTO TUIy MOHTYIOTHh B JKUTJIOBHX OYIWHKaX 3 YMUBaJIbHHKAMH,
Muiikamu, Oime. s BaHH BHITYCKAlOTh CIEMiabHI CU(OHH, IO MAalOTh HEBEIUKY

BUCOTY 1 TPIMHUK JIJIsI MiA’ €IHaHHS NEpeIUBHOI Tpyou (puc. 7.40).
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7.2.Tpyou u ¢paconuni vacmunu

BinBinHi moBepxoBi TpyOM 3’ €IHYIOTh CaHITAPHI NMPUIAAU i3 CTOSKAMH. IX
MPOKJIAAA0Th 0 CTIHAX HAJ MiIIoror Ha BHCOTI 0-150vM, a 1HKOJM Mif CTENE0 Y
BHTJISI/I1 TIBICHUX TPYOONPOBOAIB Y HEKUTIOBOMY MPHUMIIICHH], III0 PO3TAIIOBaHE
Hok4de. [Ipr maBUIIEHNX BEMOTaxX 0 BHYTPIIIHBOTO 0300JCHHS MPUMIIIEHD TPO-
KJIQJIaHHS TTOBEPXOBUX BIIBIIHUX TPYO 3MIHCHIOIOTH MPUXOBAHO B OOPO3HAX, HIIlIaX
CTIH, TTAHEIIIX, MOHTAXHUX KOPHUIOPaX, MABICHUX CTENSX.

KanamizariiiHi CTOSKM TPaHCHIOPTYIOTh BOAY BiJ BIIBIAHUX JIHIA B HMKHIO Yac-
TuHy OynuHKy. CTOSIKM PO3TallOBYIOTh OUTS MpUIMadiB CTIMHUX BOJ BIIKPUTO OIS
CTIH a00 PUXOBAHO - B MOHT@KHUX ITIaXTax, 0JIoKax, kabiHax (Oimkde 10 yHITa3iB).

Sk mpaBwio, KaHAT3AIIMHI CTOSIKA MalOTh BUTDKHY YacTHHY, sIKa € TPOIOB-
KEHHSIM CTOSIKa 1 BUXOIUTh 32 MexXi 1axy Oyaunky Ha 0,3-0,5M y 3BUuaiiHuX yMoBax
1Ha 3 M, KO J1ax eKCIUTyaTyeThcs. HasiBHICTh BUTSIX)KHOI YacTUHU 3a0€3Meuye BEH-
TWIALIIO 30BHIMHIX KaHATBAI[IHHUX MEPEX 13aXHUIIae TIAPO 3aTBOPH Bi BIACMOKTY-
BaHHS BOAU. Binane Mo ropu3oHTAaNI Bl BUTS)KHOT YaCTHHU CTOSIKA /IO BIKOH 94U 0a-
JIKOHIB TOBUHHA OYTH HE MEHIIO0, HIXK 4 M.

J103BOJIIETHCSL BJIAIITYBAHHS HEBEHTUJILOBAHUX KaHATBAIIMHUX CTOSIKIB, SKi
HE MAlOTh BUTSH)KHOI YaCTHUHH. Taki CTOSKM MOXKYTh BCTAaHOBJIIOBATHCH B CUIBCHKUX
OTHOTIOBEPXOBHX KUTIOBUX OyAMHKAX a00 B HIMX BUIAIKAX 332 PO3PAXyHKOM Ta 3a
YMOBH, 110 B OYIMHKY € I11e X04a O OJJMH BEHTUIbOBAHUH CTOSIK.

301pHI TOPM30HTANIbHI KaHATBal1liH1 TPYOONPOBOIH, 10 00'€IHYIOTh CTOSIKH 1
BUITYCK, IPOKJIAAAIOTh y MiBajlaX, TEXHIYHOMY Minnuuil abo kaHanax. Bci kananiza-
IIIfH1 CTOSIKK OYJIMHKY PEKOMEHIYEThCS 00'€IHYBaTH B TPYIH, 10 SKUX BXOJSIThH OJIU-
3bKO PO3TAIlIOBaH1 OJMH OUI OJTHOTO CTOSKH. JIJIs1 KOXKHOI TPYNU MPOEKTYEThCS OJIUH
BUMYCK. Bci BUIYCKH CIIi HampaBJIsITH 3a MEXi CTIH ABOpOBUX dacaniB (ToOTO B
CTOpPOHY pO3TallyBaHHS i '137iB) 1 MiIKIOYaT J0 NBOpoBOi KaHanizamii. [Ipu 06-
IPYHTYBaHHI JO3BOJIIETHCS MPOCKTYBATH OJIVH 3arajlbHUN TOPIIEBUI BUITYCK.

Po3paxyHok mMepex BHYTPIIHLOI KaHaI3allll 3BOAUTHCS O BU3HAYEHHS JlaMe-
TpiB TPYOOIPOBOAIB, YXUJIIB TPYyO I MEpPEBIPKU MPOMYCKHOI 31aTHOCTI TpyO. [lpaBu-

JHHO 3aMpOeKTOBaHa Meperka 3ade3rneuye HopMaibHE BOIOBIIBEICHHSI CTIYHHUX BO/I.
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7.3./160poéi it keapmanwvHhi mepeiici

Ha TepuTopii )KUTIOBUX KBApTaliB 1 MIAMPHUEMCTB IMTPOCKTYIOTh CHCTEMY KaHa-
JABaMIfHUX TPYOOMPOBOIIB, Yepe3 Ky CTOKH 3 BHYTPINIHbOT KaHAI3aIlii BITBOIITHCS
y BYJIMYHI MepexXi. 3aJie)KHO Bi PO3TaIllyBaHHS TPYOOTIPOBOJIB HAa TEPUTOPIi Hace-
JICHOT'O TIYHKTY YH MIAIPUEMCTBA I CUCTEMAa Ha3MBAETHCS TBOPOBOIO, KBAPTAILHOIO
a00 3aBOJICEKOI0 Mepekero. J[BopoBa Mepexa 0O0CIyroBye ouH abo AeKuTbKa Oyau-
HKIB, KBapTaJlbHA - 3HAYHO OUTBIIY TPYITy OYAWHKIB B MEXaX KBapTaiy, a 3aBOJChKa
MIPOKJIAAAETHCS HA TEPUTOPIi MITITPHUEMCTBA.

JliameTp 1 Haxua TpyO ABOPOBOI 1 KBapTaIbHOI KaHATI3alllil BU3HAYAIOTh 32 PO-
3paxyHKOM, ajie MpUMaroTh JiaMeTpu TpyO He meHmre 150 MM ms rocmomapchKo-

noOyToBoi kaHanm3ailii 1 He Menie 200MM - 1 TOMIOBOT Ta 3arajibHOCIUIABHOI.

Puc. 7.5 -/IgopoBa kaHamizaiiiina Mmepexa:

1 —BHYTpIIH1 KaHANTBaIiiiH1 Mepexi; 2 - BUNYCK; 3 - ABOPOBHI KOJO3b; 4 - TBOPOBI MEPEXi;
5 - KOHTPOIBHUN KOJIOJIS13b; 6 - KOJOS3b BYIUIHOI MEPEKIi

Konois131 Ha Mepexax BIAIITOBYIOTh B MICISIX MPUEIHAHHS BUIYCKIB 3 Oyau-
HKIB, TIPUEHAHb OOKOBUX MIAKIIOUYEHb, 3MIHU JlaMeTpa 1 YKIOHY TPyO, MOBOPOTY
JHI B miaHi Ta npu nepenanax. OrisiA0B1 KOJOA31 PO3TAIIOBYIOTh HA MPSIMUX -
JSTHKaX Ha BiIJaii OJJMH Bil 0JJHOTO He Outbine 35M npu niamerpi tpyo 150mm 1 40-
50 M - mpu miametpi Tpyo Ouibiie 150 MM. 11t KOHTPOJIIO 3a CKJIAJIOM CTIMHUX BOJI,
0 CKUJAIOThCA B MICHKY KaHaJI3allilo, B KIHI[1 ABOPOBOI KaHaJ3aIlii Ha BiACTaH1

1,0-1,5m Bix yepBoHOI JiHIl 3a0y/10BM BJIAIITOBYIOTh KOHTPOJIBHUN KOJOS3b.
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7.4.0cobnugocmi enawmmysannsa Kanaaizauii 6yOuHKie ma cnopyo
cneyianbHo20 NPUHAaAYeHHA

JHixysamwni 3axiadu. TpyOonpoBoaM KaHaM3allll B JIKyBaIbHUX 3aKjianax Ipo-

KJIaJIat0Th, SIK MPAaBUJIO, MPUXOBAHO B CTIHAX, MOHTAXKHUX LIAXTaX, NEPEKPUTTAX Oy/IHH-
Ky. BcTaHoBmoOBaTy BIIKPUTI JIHI KaHaIBallli, MPOYUCTKU Ta PEBBIl y NMPUMIIICHHIX
MEUYHO-CAHITAPHOTO TpPW3HAYCHHS (MaJIaTH, TIEPEB’ sI304HI TOINO) HE JI03BOJIIETHCS.
[pu npoexTyBaHH1 MepexX NependadaroTh 3aX01 MPOTH MO LIUPEHHS LITyMY.

VY Bo0MIKyBaJIbHUX KaOIHETax, sIK MPaBUJIO, BIAIITOBYIOTh OJIHY 3arajibHy Ka-
Hanai 0. CTOKH Bi AYIMIOBUX BIIBOJATH Ye€pe3 Tpallu, 1[0 BCTAHOBJIIOIOTHCS B Mif-
7031. Tpanu Bix IyImIOBUX IpsA3ENKyBATLHUX Ka01HETIB MalOTh CIEIiaIbHy KOHCTPY-
kiiro (0e3 rimpo3arBopiB). CTidHa BOJA 3 WX KAOIHETIB MOJAETHCS B TPSA3CBINCTIN-
HUKH 1 MIOTIM MOe OyTH CKMHYTa B MIChKY KaHanBamito. CTOku Bif iH(MEKI1IHIX
BIIIUICHb BIABOJISITH OKPEMHUMH MepeKaMu B 301pHI pe3epByapH, 1€ BOHHU 3He3apa-

KYIOTbCS 1 TTICJIS IIbOTO CKUAAIOTHCS B 3arajibHy KaHAI3allliHY MEPEXKY.

Komynanoni nionpuemcmea. Kanamzariis 1a3Hi CKIQIa€TbC 3 TPyOOTIPOBII-
HUX 1 JJOTKOBHX MEPEXK 3 HEOOXITHUMH MPOYUCTKAMU 1 peBBiiMH. [liamerpu kaHami-
3amiiHnX Tpyo mpwuitmaioTh piBHUME 50-100mMm. Tpamu giamerpom 100 MM BcTaHo-
BITIOIOTh 3 PO3PaxyHKy OJWH Ha 3-4 ITYIIOBI CITKK 1 Ha 8 MicIlb B MUJILHOMY a0o0 TIa-
pwiIbHOMY BimauieHH], a 50 MM - SKIIIO 3arpOeKTOBAaHO OJIMH Tpam Ha JIBl CyMDKHI
KaOiHM a00 Tpamu MPHU3HAYEHI JJIs BIIBOAY CTOKIB Bi MHTTS IIJOTH B TaMOypax,
PO3IATATBHAX Ta HIMX MPUMIIICHHSX.

VY na3uax Ha 100BinBigyBadiB i OUIbIIIE pEKOMEHIYETHCS BCTAaHOBIIFOBATH TETI-
JIOBJIOBJIFOBAY1, MPH IIEOMY MPOEKTYIOTh PO3AUIbHI CHCTEMH MTOOYTOBOI 1 TEXHOJIOTI-
yHOI KaHamaii. [Tic/ TemmoBIoBIIOBauiB BOJAa HAMPABISIETHCS B MEPEXKY T'OCIIO-
JapChKO-MMOOYTOBOT KaHAI3aILi.

BinBin cTiaHUX BOJ 3 TpanieHb 3AIMCHIOITH 3a JIOTIOMOTOIO JIOTKIB, SIKI 3aKpH-
BAaIOTh PEIITKaMU ad0 AIPUaCTUMU TUTMTaMH, 1 cucTeMu TpyO. BinBin cTiaHUX BOJ Bif
MpaJIbHAX MAaIlliH MOXe 3A1HCHIOBATHCh a00 0e3mocepeHO B KaHAM3aIliiiHI TpyOoT-
pPOBOIM 1 JIOTKH, a00 B cHeUiaibHI IPUSAMKH, SIKI BIAIITOBYIOTh I MallMHAMU. Y
NpaJIbHAX NPOEKTYIOTh PO3AUIbHI MEPEXKI FOCHOAAPChKO-(PEKATbHOI 1 BUPOOHUYOI Ka-

HanmBaiii. Ha BupoOHMUiN KaHami3ailii JOUUILHO BCTAHOBIIIOBATH TETLJIOBJIOBIIIOBAYI.
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Kpim yrrmizartii Temia Bif CTIMHUAX BOJ, Y MPAIbHAX 3 BEMKOIO MPOTYKTUBHICTIO Tie-
pendadaroTh pereHepariro Jyry i Majia Ta TOBTOPHE BUKOPHUCTAHHS BIIIPaIlbOBaHUX
PO3YMHIB MHIOUHX 3ac00iB. MUJIbHI PO3UMHM W PO3UYMHH MHUIOYUX PEUYOBHH MOXKYTh
OyTH CKHHYTI B MICBKY KaHATI3aIlil0 32 YMOBH 1X po30aBjIeHHS MOOYTOBHMH CTOKAMHU.

byounxu cinbcobrxococnodapcvkoco npusnauenns. Ilpu npoekTyBaHHI KaHAIT3a-

i OYAWHKIB CUILCHKOTOCTIONAPCHKOTO MPHM3HAYCHHS CIII Tependadard po3auibHI
CHCTEMH BOJIOBIIBEIACHHS T'OCTIOIAPCHKO-TIO0YTOBUX, AOIIOBUX, BUPOOHMINX CTOKIB
1 THOTBKH. SIKIIIO0 CTOKH Ta IXHI OCaJIH MICJIS BIATOBITHOTO OYHILIEHHS Ta 00OpOOKH Bi-
JIOBINAIOTh METOPATUBHUM, arpOHOMIYHUM, BETEPHHAPHHM, BOJOOXOPOHHHUM Ta
CaHITApHUM BHUMOTaM, iX HEOOXITHO BHUKOPHUCTATH JIJI1 3POINCHHS Ta IMIKUBJICHHS
CUTbCHKOTOCTIOTAPCHKUX KYIBTYD.

3HayHa KUIbKICTh BOJM BUTPAYAETbCA y TBAPUHHUIBKHUX (pepmMax Ha MpHOU-
paHHS TPUMIICHb, 3MUBaHHS 1 BUJAIEHHS THOKO. ['1IpO3MHUB THOIO 3aCTOCOBYIOTH Y
CBUHApPHUKAX 1 Ha (pepMax B THUX BHUIAAKaX, KOJM € MOMJIUBICTh BUKOPHUCTOBYBATH
THOIBKY B SKOCTI 00puB. CTIUHI BOJU JIOTKaMU 1 TpyOamMu MOAAI0Th B THOEBIICTIH-
HUKH, a MIOTIM Ha JIOKAJIbH1 OYUCHI CIIOPY/IH.

TexHonOrsI MATOTOBKM KOPEHEIUIOAIB [JIi TOAYBAHHSA TBApUH Iependadae
OYMILIEHHS Bif OpyAy Ta IHIIMX CTOPOHHIX MPEAMETIB, MUTTS 13a HEOOXIAHOCTI MO~
piOHeHHs. LlI TeXHOJOrHI NpOoLECH BUKOHYIOTh, SIK MPaBWIO, Ha OapabaHHUX a0o
IITHEKOBUX YCTAaHOBKAaX 3aBOJCHKOTO BHTOTOBJICHHs. CTIUHI BOJAU BiJl KOPMOKYXOHB
HaNpaBIIIIOTh Ha JIOKAJTbHE OUUIICHHS Y BinCTiiHUKH. Ha BUITycKax CTIMHUX BOJ Bif
MPOTOYHUX HAITYBAJIOK BCTAHOBJIIOIOTH YJIOBJIFOBAY1 JIJIS ITyXy Ta Iip's.

Iionpuemcmea 3a2amwnozo xapuysanns. 1TiANprueMcTBa 3arabHOIO XapyyBaHHs

00JIaIHYIOTh OKPEMUMU CUCTEMAaMU TOCTIOIapChKO-TIO0OYTOBOI 1 BUPOOHMYO1 KaHAaJII3allii.
CT1oku BUpOOHMYOI KaHAIBALl MPOXOJSTh OUMIICHHS Ha JOKAIbHUX CHOPY/ax 1 MOTIM
CKUJIAIOThCS B 30BHIIIHI MepexKl. CTIUHI BOAM BiJ] MUTTS TIOCYAY, M'iCa, pHOU MPOITycKa-
I0Th Y€pe3 BIACTIMHUK 1 KUpoBioBMoBadil. CTMHI BOJU BII MUTTS OBOYIB MPOXOJISITh Ye-
p€3 MICKOJIOBJIOBITIOBAY 1, Bi KAP TOIJICYUCTOK - YEPE3 KPOXMAJIOBIIO BITFOBAY1.
BupoO6Huui npuMilieHHs] TiAIPUEMCTB 3arajbHOr0 Xap4uyBaHHs 3a0€31e4yI0Th

SIK 3BUYalHUM, TaK 1 CHCIIAIbHUM TEXHOJOTTYHUM Ta CAHITAPHO-TEXHIYHUM O00JajI-
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HaHHAM (IIOCYI0- 1 OBOYEMHMIAHI MAIlIMHU, KapTOIUICYUCTKH, CICIHAIbHI MUHKU IS
M'sica 1 puOH Ta iH.). JIokaabHI OYMCHI CIIOPYIX MOXKYTh BCTAHOBIIIOBATHCH 30BHI OY-
JTUHKY a00 OyTH BOY/IOBaHHMH B TEXHOJIOTIYHE 0014 THAHHS.

VY BCIX BUpOOHUYMX MPUMIIICHHSIX BCTAHOBIIIOIOThH Tpamu 11 300py 1 BinBe-
JIEHHS CTIYHHUX BOJI BT MUTTS TiAJI0TH. J[iaMeTp BIIBIAHUX JIIHIA MpUAMAIOTh HE Me-
HITIE HAWOLIBIIIOTO JiaMeTpa BUIMYCKY MPUHMAaYiB CTIYHHUX BOJ, alapaTiB 1 yCTaHOBOK,
10 MAKIIIOYEH1 10 KaHai3alii. Bci pakoBHHM 1 MUMKH JJ1S1 MUATTS TIPOIYKTIB 1TTOCY-
Iy T €THYIOTh 10 KaHaIBaIii dyepe3 Tpanu ado CU(pOHHU 3 MOBITPSIHUM PO3PHBOM
20-30uMm Mbk HEMH. [IpokmagaHHs KaHAT3AIIMTHUX MEPEX Y TOPTOBUX 3alax, 3aiax
Xap4yBaHHS, CKJIQJICBKUX PUMIIIICHHSIX HE JI03BOJITETHCS.

Ilionpuemcmea obcryeosyeanns agmomodinie. Ha minnpuemMcTBax 00CIyroBy-

BaHHS aBTOMOOUIIB MPOEKTYIOTh PO3AUIbHI CHCTEMH KaHali3allii: rocroAapchKo-
noOyToBOi, BUPOOHMUOT 1 101110B0i. BupoOHMY1 1 1OIIOBI CTIYHI BOJAM OBUHHI MIPO-
XOJIUTH JIOKAJIbHE OYMILEHHS Ha MICIIEBUX OYMCHUX criopyaax. J{Jist ouuieHHs: BUpo-
OHMYMX CTIMHUX BOJ| YacTillle BCbOI'0 BUKOPHUCTOBYIOTh BUICTIMHUKM 1 OEH3MHOMAC-
JoBioBmoBayl. Ilicis ouuiieHHs JO3BOJAETHCS CKUIATH CTOKU B MICHKY KaHanli3a-
LIHY MEpEeXy, ajle TOUUIbHIIIE 3aCTOCOBYBAaTH 3BOPOTHI CXEMU BOJOMOCTAavYaHHS. Y
bOMY BUITaJIKy BUPOOHUY1 CTIYHI BOAM JOJATKOBO MPOMYCKAIOTh Yepe3 QUIbTPH.

Jlo110B1 BO/IM, 1O CTIKAIOTh 3 TEPUTOPIA MIANPHUEMCTB 3 OOCITyTOBYBAHHS aB-
TOMOOUIIB, SIK IPABUJIO, MICTATh Ti caml 3a0pyAHEHHs, 110 ¥ BUpOOHMY1 CTOKH. TomMy
TEXHOJIOTISl OYMIICHHS TaKUX JOIIOBUX BOJ MaJI0 YUM BIIPIBHIETHCS Bl TEXHOJIOT
OYMIIECHHS BUPOOHUUUX CTOKIB.

00’ exkmu_6upodbnuyoeo npusnayenns. CUCTEMU BOAOBIIBEIEHHS BUPOOHMIUX

OYJIMHKIB J1OCUTh PI3BHOMAHITHI i CYTTEBO 3aJIeKaTh B TEXHOJOT BUPOOHHULTBA.
Kananizaiito BcepenuHi OyAUHKIB BUPOOHUUOTO MPU3HAYEHHS 3aCTOCOBYIOTH JIJISI
300py Ta BUAAJIEHHS I'OCIIOIapChKO-M0OYTOBUX, BUPOOHMIHUX 1 JOMIOBUX BoJ. Mepe-
Ka KaHa3aIii Moke OyTH €IMHOIO JJIsl BCIX CTOKIB 200, 1110 YacTiiie, po3AUTLHOIO.
Mepexi rocrnoiapchbko-nmo0yToBOi KaHal3alll MPOMUCIOBUX MIIMNPUEMCTB MPOEK-
TYIOTBCS, SIK 1 MEPEXKI JKUTIOBUX 1 TPOMAICHKUX OYIUHKIB.

[Ipu npoekTyBaHH1 BUPOOHMYOI 1 0IIOBOI KaHATI3allli BpaXOBYIOTh: MOKIIMBICTh

103



1 HEOOXITHICTh YTHITI3AIlI MIHHUX PEIOBHH, ITI0 3HAXOSATHCS Y CTOKAX; MOKIIUBICTD TIO-
BTOPHOTO BUKOPWCTAHHS BOJIHM JJIsI TEXHITHOTO BOJIOTIOCTAYaHHS; OIUIbHICTh, MOKJIIH-
BICTh Ta HEOOXITHICTh CKUIaHHS BUPOOHMINX CTOKIB B MICHKY KaHATI3aITIto.

[IpoekTyroun Mepexy, 0COOIMBY yBary IpUAUIIIOTh 3MIINTyBaHHIO PI3HUX BH-
POOHUYHMX CTOKIB, OCKUTbKH B IIbOMY BHIQJKy MOXKYTh CYTTEBO 3MIHIOBATHCH BJlac-
TUBOCTI CTIYHUX BOJI (IIBHIKE 3apOCTaHHS TPYO, BUAUICHHS TOKCUYHUX YU BHOYXO-
HeOE3MEUYHMX T'a31B TOIIIO).

006’ ekmu_6ydienuymea. CHCTEMH BOJIOBIABEICHHS 00 €KTIB OYXIBHUIITBA MO-

KyThb OyTH THMYacOBHUMH ab0 MIFOYMMH MOCTIMHO. JIJ1 3HIKEHHS KaIliTalbHUX BH-
TpaT Ha BJIAIITYBAaHHS TUMYACOBOI KaHA3aIlil HeoOXiTHO TepeadadaTu Oy IIBHUIITBO
1 BBI B €KCIUTyaTallll0 B MEpPIIy Yepry TUX €JEeMEHTIB BOJIOMPOBOAY Ta KaHAI3allii,
K1 TOTIM OyAyTh TIPAIFOBATH B SIKOCTI MOCTIMHO JIFOUMX JJIS JAHOTO 00’ €KTa.

Bubip cuctemu TuM4acoBoi KaHadi3allii 3aJeKUTh Bif 00CATYy OymIBHHIITBA 1
Mmicis oro po3tairyBaHHs. [Ipu po3paxyHKy 00’ eMiB BUTPIOHHX sIM BPaxoBYIOTh Ki-
JbKICTh OYMILEHb HA PIK 1 MPUHAMAIOTh CEPEAHBOPIUHY HOPMY CTIUHUX BOJ 13 po3pa-
xyHky 0,711/100y Ha ogHOTO Mpamtorydoro. [ kaHanizyBaHHs 00’ cAry OyIIBHHUIIT-
Ba NPUIMAaOTh TUMYAcOBI1 CTALIOHAPHI a00 MepeCyBHI KaHan3BaliiiH1 cnopyau. Haii-
YacTIIIE BJIAMITOBYIOTh JIOPT-KJIO3€ETH 3 BOJOHEIPOHUKHUMH BUTpeOaMu i ABOPOBI
TyaneTu 3 Burpebamu. IIpu 06’ eMi cTidHEX BOA Bix 2 M /106y i GibIne MOXYTb 3a-

CTOCOBYBATH TUMYACOBI OYMCHI CTIOPYAHU (CenTUkH, (PUIbTpyroUi TpaHiiei TOIIO).

7.5.Booocmoku 6younkie

BinBig nomoBux 1 Tanmux BoJ 3 Aaxy OyJMHKY MO)XXK€ OyTHM HEOPraHI30BaHUM 3
BUIbHUM CKHJIAHHSAM BOJIM MO 3BUCAaX KapHU3Y 1 OPTaHi30BaHUM IPU CKUIAHHI BOJIU
yepe3 30BHIIHI i BHYTPIIHI BOJOCTOKH (puc. 7.6).

30BHIIIHI BOJOCTOKU CKJI3JAIOTHCS 3 0J001B Ta BogoCcTMHUX TpyO. Tpyou 1
JIeTaJll 10 HUX BUTOTOBJIIIOTh 3 OIIMHKOBAHOI CTall a00 TuiacTMacH. Y 3UMOBH TIEpPIOJT
30BHIIIHI BOJOCTOKH 0OMEp3ar0Th 1 Tali BOJAM BIIBOJATHCS 3 J1aXy HE MOBHICTIO, 110
NPU3BOJUTH JI0 3aMOKaHHS 1 pylHYyBaHHS OyAIBEIbHUX KOHCTPYKI[M. 30BHIIIHI BOJIO-

CTOKH HEJIOBTOBIYHI i TPYJOMICTKI B pEMOHTIL. bulbll HaIiH1 B pOOOTI BHYTPILIHI BO-
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JOCTOKH, SIKl CKJIQTAIOThCA 3 TAKMX OCHOBHHUX €JIEMEHTIB. BOJIOCTIYHUX BOPOHOK, BIJI-
BITHHX TPYOONpPOBOIIB (CTOSKIB, MIBICHUX a00 MANUIBHUX KOJICKTOPIB, BUIIYCKIB) 1

IPHUCTPOIB JUISA OIJISAY Ta MPOYHIIEHHS (PEBi3ii, MPOUKCTOK, OTJISIOBUX KOJIOS31B).

Puc. 7.6 -BogocToku OynMHKIB:
a, 0 - BHYTpIlIHI; B —30BHIIIHI:
1 - peBBii; 2 - cTosik; 3 - BiABITH1 TpyOH; 4 - BOPOHKA; 5 - rinpo3aTBop; 6 - BITKpUTHI BHITYCK;
7 - BogocTiuHa Tpyoa,; 8 - %0100; 9 - momonpuitmad; 10 - orsamoB 1 K010 15131

Bona 3 BHyTpilHIX BOJOCTOKIB MOXE BiIBOJIMTUCH Ha BUMOIIICHHS OYIUHKIB
(BinkpuTi BHITyCKH) a00 B MEpEXi JOIIOBOI UM 3arajlbHOCIUIABHOI KaHam3ai (3a-
KPHUTI BUITYCKH). BinBim Boau 3 BOJAOCTOKIB B MEPEXY IMOOYTOBOI KaHasi3allii 3a00-

POHSETHCA.

7.6.CmimmesuoaneHus ma 6uoa1eHHA RUTY 8 HCUMIOBUX |
2POMAOCLKUX OYOUHKaAX
VY mobyTtoBoMy CMITTI J00pe MouyBarOTh cede pi3HI 30yTHUKH XBOPOO, BOHO
MIPUBa0JIFOE MUIIICH, MAIFOKIB 1 MyX - IIEPEHOCYHUKIB 3apa3HUX XBopoO. [ migTtpuman-
HS TTEHIYHAX YMOB B OYIMHKAX CJI BUAAISATA CMITTS, 10 CKJIaAy SKOTO BXOJAATH Ila-
Tip, XapyoBl BIIXOH, KJIOYYsI, CKJIO Ta IHIII OpraHidHI i HeOpraHidHi JOMIIIKH.
VY kuTnoBux OyIUHKAaX BUCOTOO J0 ITSITH TIOBEPXIB CMITTS 30MpalOTh B KBAPTH-
pax y cremianbHi Biipa 1 BUHOCSTH Y IBOPOBI1 KOHTEHHEPH ab0 Oe3mocepenHp0 Ha CIie-
iabHi aBTOMaMHN. CMITTE30IpHUI MaliiaHyuK 3 acaibToBUM a00 OETOHHHM IOK-

pPUTTIM PO3TaIOBYIOTh Ha Bigfan 15-100m Bin nBepeit sxunnx OyauHKIB. Y OaraTtoro-
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BEPXOBHX JKHTJIOBUX OYIHHKAX, T'YPTOKUTKAX, TOTEJIIX BJIAITOBYIOTh CHCTEMY CMITTE-
BHJTAJICHHS JIJIS1 IICHTP T30 BaHOTO BUTAJICHHS CMITTS B KaMEpH, ITI0 PO3TAIOBaHI B ITijI-
Bajlax a00 Ha mepioMy moBepci. CMiTTe301pHA KaMepa MOBUHHA MaTH OKPEMHM 30BHI-
IIHIN BXi1, OyTH 00JIaHaHA TapSYHM 1 XOJIOJHAM TIOJIMBaJbHIMHU KpaHaMH, TIPUTOYHO-
BUT)KHOFO CUCTEMOT0 BEHTHJIALIT . CMITTS 3 Kamepu Tpeda BUAAIITH IOACHHO.
[lenTpanBoBaHe CMITTEBHAAICHHS B OYIMHKAX OyBa€ TPHOX THITIB. CYXE XOJIOIHE,
cyxe rapstae (Boraene) 1 Mokpe. HaltO Ut 11 motmmpeHi CyXi X0JI0/THI CMITTENPOBOIH (pHC.
7.7), 10 CKIIQMAlOThCS 3 MPUAMAaIbHAX KJIalaHiB 5 1 BEpTUKAILHOTO CTBOJIA 4, i SIKUM
po3TamoBaHa cMmiTTe30ipHa kamepa 14. CMmITT, 10 MOTpanuiio B KOHTEHHEp 1, BUBO-

3UTHCS CTICIIATbHIMHU aBTOMOOUTSIMH Ha 3BAJIMIIE a00 HA CMITTENEPEPOOHHIA 3aBO/I.

d)

Puc. 7.7 - Bunanenust cMiTTs:
a - CMITTENPOBiA; 0 - MPUKM aJIb HUI KJIamaH CMITTE IPOBOY;
B - Mai{JIaHY MK J1JIs1 KOHTE iiHE PiB:
1 - xoHTelHED; 2 - mMbep; 3 - KPIJICHHS CTBOJA; 4 - CTBOJ; 5 - MpUMaTBHU KITalaH
6 - BUTsDKHA 4acTuHa, 7 - neduexrop; 8, 9- xozupku; 10 - pyuka; 11 - pyxoma KopoOKa;
12 - ropuzoHTaNBHA Bick; 13 - pakoBuHa,; 14 - kamepa i 300py cmirTs; 15 - Tpar;
16 - cnenianbHUI aBTOTPAHCIIOPT

[NpwuiimanbHi Knananu (puc. 7.7,0) npu3Ha4eH1 171l TPUAOMY CMITTS 1 CKHTaHHS
yioro B cTBOJ. Kianan 3a OyJb-sIKOTO TOJI0KEHHSI 130JIF0€ CTBOJI CMITTENPOBOAY BII

npuMilieHHs. ['yMOB1 MpPOKIaAKW MDK KOPOOKOIO 1 KOPITYCOM KJlarmaHa 3MEHIIYIOTh
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IIyM 1 TepMETH3YIOTh KilanaH. I apsauii (BOTHEBHI) CMITTENPOBI BIIPI3HAETHCS Bl XO-
JIOTHOTO THM, IO CMITTS 3 CTBOJIY MOMAJAE B CMITTECTIAMIOBAIBLHY Kamepy. CramoroTh
CMITTS OZIMH pa3 Ha JI00Y 1, SIK MpaBWJIO, B HIYHUN Yac; PEIITy Yacy CHCTEMA TIPaITioe SIK
XOJIOTHUM CyXul cMITTeENpoBia. IlepeBarn Takux CMITTENMPOBOIIB B TOMY, IO Kamepa 1
CTBOJM J00Ope Ae3H(IKYIOTECS TapsauMHU Ta3aMu, HETOJIIKH - oTpeda B MMajIuBi, HasiB-
HICTh IIIAKY, 3a0pyAHEHHS] OTOYYIOYOr0 TOBITPs. Taki CMITTENPOBOIN 3aCTOCOBYIOTHCS
PIAKO 1JIMIIIE B TUX BUIIQKAX, JI€ 1€ IOIUTLHO (HANPHUKIIAM, B JTIKyBaIbHUX 3aKJIaaax, 1
MOTPIOHE 3HUIICHHS 1 1e31H(EKIIIS pI3HUX BIIXO/IB).

e pigme Ay BUAAJIEHHS CMITTS BUKOPHUCTOBYIOTH I'OCTIOAApPChKO-NOOYTOBY
KaHaIBamifo. 71 1boro CMITTS MOJPIOHIOIOTH CHEIaTbHUMU ApoOapKamu, SKi
BCTaHOBJIIOIOTh HA BUITYCKaX MUHOK, pO30aBiIsiIOTh BOAOIO 1 CKUIAIOTh B KaHATI3aIif0
(Mokpe cMmirTeBuaaneHHs). Taki moApiOHIOBa4i MOOYTOBUX XapuOBUX BIIXOJIB J10-
3BOJIIIOTh YTPUMYBATH KyXH1 B YUCTOTI 0€3 HAKOMWYEHHS 1 30epiranHs UX BIIXOIIB.

KpiM moOyTOBOTO CMITTS, B )KUTJIOBUX 1 TPOMAJChKUX OyJIMHKAX YTBOPIOETHCS
a00 3aHOCUTHLCS 30BHI IWJ, KU Ocigae Ha pi3H1 IpeaMeTH ab0 3HAXOAUTHCS y MOBI-
Tpi. Ilpupoana abo npuMycoBa BEHTWIIALIS CIIPUSi€ OYUIIEHHIO NOBITPS, ajle HE BU-
Jansie T, SIKWA 3HAXOJUThCsl Ha mpenMeTax. Haituacrimne jis 30upaHHs Ta Buna-
JIEHHS TaKOro MWy B XUTJIOBUX OyIMHKaxX BUKOPUCTOBYIOTH IHAMBIIYaJIbH1 MUJIO
CMOKH a00 CTalliOHapHO BCTAHOBJIEHI MOOYTOBI arperaru-nuiocMoku (puc. 7.8).

Arperatu-nuiaoCMOKH MOKYTh OyTH BCTaHOBJIEHI B Fapaki KOTEIXKY, Ha KyXH1
i1 MUIKOIO a00 B IHIIMX MIICOOHWX MpuUMIiieHHSIX. Bin moOyroBoro arperary B
KOYKHE MPUMIIIEHHS] MPOBOAMUTHCS MPUXOBAHE B MIIJI031 a00 CTIHI PO3BEECHHS TPYO,
Kl 3aKIHYYIOThCS CIEI[IAJIbLHUMU TTHEBMOPO3ETKaMU I Bil €JHAHHA THYYKOTO
nUlaHra. Arperar 3amycKaeThbCs aBTOMATUYHO B MOMEHT MIIKJIFOYEHHS IUIaHTa 0
THEBMOPO3ETKH a00 32 IOMOMOTOI0 €IeKTPOKHOMIKA BMUKAHHS, 110 PO3TAIlIOBaHA Ha
JepkaKy. Y TpUMIIIEHHsIX, /1€ moTpiOHe yacTe npubupanHs (BiTajbHi, KyXHi), 1HKO-
JH TOJAATKOBO BCTAHOBIIOKOTH MPUCTIHHMINA (MIIHTYCHUN) COBOK. CMITTS MPOCTO TIif-

MITAlOTh 10 HHOTO 1 HOTOI0 HATHCKAIOTh HA KJIABIITY BMUKAHHS.

107



Puc. 7.8 -llenTpanizoBana cuctemMa BUAJICHHS MUY B KOTEIXKaX
1 MICBKHUX KBapTUpPaxX

VY OyauHKax aaMIHICTPATHBHOTO UM TPOMAJCHKOTO MPHW3HAYCHHS IMHJ MOXKHA
BUJATATH Yepe3 IEHTPAT30BaHy BaKyyMHY CUCTEMY, II0 CKJIAIa€ThCS 3 BEPTUKAIIb-
HUX Ta TOPU3OHTAIHLHUX KaHATIB a00 TpyO y CTiHAaX OYIWMHKIB Ta KaMepH 3 BEHTHJIS-
IIHHOO0 YCTAaHOBKOO 1 yCTAHOBKAMU IS OYUIICHHS 3a0pyTHEHOTO TTHJIOM TOBITPS.

BakyyMH1 cuctemu BuAalieHHs] MUYy MOXKYTh OyTH 00’ €JHaH1 13 CMITTENPOBO-
namMu OyauHKy. CMITTS 1 T 00’ €THAHOIO CUCTEMOIO TPYOOTMPOBOIIB TPAHCTIOPTY-
I0OTBCS B IIEHTpAIbHUHN 30IpHHUM MyHKT, J€ X YIIUTbHIOIOTH 1 BUBO3STh HA CMITTEIE-

pepoOHi mAIPUEMCTBA.

Konmponwhi 3a60anns
1. Ha3BiTh caHITapHO-TEXHIYHI MPWIAAH, SKi BCTAHOBIIIOIOTh B KUTIOBUX OY-

JUHKAX, HABEJITh 1X XapaKTePUCTUKY

2. HaBenith KOHCTPYKIIii T1IpO3aTBOPIB.

3. Ha3BiTh OCHOBHI €IEMEHTH BHYTPIIIIHHO1 KaHATI3AITii.

4. HakpecniTh CXeMH BEHTHIALI BYJIUIHUX KaHAT3AI[IMHUX MEPEK.

5. JlaliTe XapakTepHUCTHKY JIBOPOBHUX 1 KBapTAIbHUX MEPEX KaHai3alil.

6. Ha3BiTh 0COOMBOCTI BAIITYBaHHS KaHA3amii OyaiBelb CIEIIaTbHOTO
NpU3HAYCHHS .

7. JlaiiTe XapakTepUCTUKY 1 HaBEAITh KOHCTPYKIII CUCTEM CMITTEBUIANICHHS Ta

BUJIAJICHHS MUY B OyIMHKAX.
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