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3ATAABHI BIAOMOCTI NPO BOAONOCTAYAHHS

BoAa - OAMH i3 HOMBAXKAMBILLIMX DAKTOPIB 30BHILLIHBOTO CEPEAOBULLLA AOAMHKM. BOAO HEOBXIAHAO
AAS TOCTIOAQPYUX MUTHUX NOTPED, AAR 30EPIFAHHS TA NIATOUMMAHHA CAHITAPHOIO | KOMYHOABHOTO
OAQroyCcTpoio, 3AXMUCTY BIA MOXEX, OXOPOHWU HABKOAMLLHBOTO CEPEAOBMLLIA. BOAOQ LLMPOKO
BMKOPMCTOBYETLCA K Y MOOMMCAOBOCTI, TOK i B CIABCbKOTOCMOAQRCbKOMY BUPOOHMLITBI.

MNoTpeby B BOAI 30AOBOAbHAE BOAOMOCTAYOHHS - CYKYMHICTb 30XOAIB i3 3006€3ne4eHHs BOAOIO
PI3HMX CMTOXXMBAYIB B HEOOXiAHIM KIALKOCTI TQ HEOOXIAHIM IKOCTI.

AXKepeAa BOAOMOCTAYAHHS MOXYTb Oy T MOBEPXHEBUMM I MIAZEMHUMM.

MoBEPXHEBI AXKEPEAQ BOAOMOCTOYAHHS /PiYkK, 03epd, BOAOCXOBULLLA, O B AEIKMX OKPEMMX
BMMAAKQX i MOPE/ BOAOAOCTATHI, i3 HMX AETKO MOXHO 300UPATU BOAY, OAE CAHITAPHI SKOCTI LLET
BOAM AYXKE HMU3bKI i 3HOYHOIO MIPOIO 3AAEXATb BiA IHTEHCUMBHOCTI OTMOCAOEPHMX OMAAIB,
CiAbCbKOrOCMOAQPCHKOI TA BUPOBOHMYOI AISABHOCTI AKOAVMHM B 30HI LIMX AXKEPEA, BiaA CE30HY POKY.

PiHKkOBO BOAO KOAOMYTHILLQ B MEPIOA BECHAHMX MOBOAKIB TA 3AMB, MICTUTb ©AraTo PIi3HMX
AOMILLIOK - MIHEPAABHMX | OPFraHIYHMX, A TAKOX OAKTEpPIl, HEBEAMKY KIAbKICTb COAen. CAHITapHI
AKOCTI PIHKOBOT BOAM YOCTO BYBAKOTb HU3bKMMM HEPE3 30 PYAHEHHS i MOBEPXHEBUMM CTOKAMM.

Y BOAOCXOBULLLAOX BOAQ MAE MEHLUMK BMICT AOMILLIOK, OA€ BC€ OAHO BOHO HEAOCTATHbO
nposopa.

PI3UYHI TA XIMINHI BAACTUBOCTI BOAU

Boaa 3ameps3ae 1A po3mepsaetscd npu 0°C. HAMBIAbLLY LLIABHICTb BOAOQ MOE MPMU
Temnepatypi 40°C i 30BAAKM LIbOMY HAMMEHLLIMIN OB'E€M. JK MPU MOAOABLLIOMY OXOAOAXKEHHI, TOK i
NPW  HArpPiBAHHI BOAQ PO3LLMPIOETLCS. Lo 3AQTHICTb BOAM MO3HAYAIOTL 9K AHOMOAID. BoAad — Le
PO34YUHHMK.

Ay Ay~

1 kr/am®, 1000 kr /m° nipm 4°C
0°C npwm TMcKy nositpsa 1013 mMBap HA piBHI MOPS
100°C  npwu Tmcky nositps 1013 MBAp HA PiBHI MOPS

- WiAbHicTb (roh)
- TOUYKA 3aMepP3aHHS
- TOYKA KMMiHHSA

BucHOBKMU
Boaa = H,O ABQO QTOMM BOAHIO | OAMH ATOM KMCHIO
CoAi (MiHepaaw) = HanprKAQA, KQAbLLIK, MArHin
Fasum = 3QaAi30, MApraHeLb
3a6pyAHEHHs = HanpuWKAQA, BYTAEKMCAOTA, KMCEHb
ArperaTHi cTaHu = HanpukAQA, CycneHsii, KOOAIH, TAMHQ, NICOK, ipXa
Piake = BoAQ, TYMQH, XMapWM
Teepae = Aia, CHIr i rpaa
Fasonoai6He =  BoasHa napa
=
=
=

I3 30KOHOAQBCTBA NPO NPOAYKTHU XXUBAEHHS

BCTAOHOBAIOIOTBCA HACTYMHI BUMOTM AO MUTHOI BOAM AAS AIOAEN:
e BiACYTHICTb XBOPOBOOTBOPHMUX (MATOrEHHMX) ©AKTEPIN, BIDYCIiBI IHLLMX LUKIAAMBUX PEYOBMH
» [lpo3opa, 6e3KOALOPY M 3AMaxy
e be3a0raHHa B CMOKOBOMY BIAHOLLIEHHI



« CepeaHaTBEPAICTE MPUOAM3HO 1,5-2.0 MMOAb, AITP (LLIAICHO BEAMYMHCO
 BeAmimHapH6.8-8.2

BoAa NpicHMX 03ep XOPAKTEPU3YETLCH MEHLLIOID KOAQMYTHICTIO, A€ MOXKE HOBYBATH 3AOAPBAEHHS
BHOCAIAOK PO3BMTKY BOAOPOCTEM. Yepe3 Te, WO §SKICTb BOAM MOBEPXHEBUX AXEPEA HE BIAMOBIAGE
BMMOTOM AEPXKXCTAOHAQPTIB, ITHEOBXIAHO OYMLLLATK TA 3HE3APOXKYBATH.

MiA3EMHI AXEpPEAD BOAOMOCTAYAHHS /IPYHTOBI, QPTE3IAHCHKI, AXEPEAbHI/ B OCHOBHOMY HE MAIOTh
KOABOPY, MPO30pPi i Ay>KE HYACTO iX MOXHA BUKOPUCTOBYBATM BE3 OYMLLLEHHS AAS TOCMOAQPCHKMX MUTHMX
noTpe®. LLi BOAM MAIOTb BiAbLLIMIA BMICT 30AI3A, BIAbLL MIHEPAAI3OBAHI.

AXXEPEABHA BOAA
Y AKEPEAQX (AXKEPEAOX) BOAC MPUPOAHO BUXOAMTb HO MOBEPXHIO 3E€MAI, I BUKOPUCTAHHS
BM3HAYAETLCA AEOETOM, TEMMEPRATYPOIO, XIMIHHMM | OAKTEPIOAOTIHHMM CKAOAOM BOAM.
3OAEXKHO BiA KOM'GHMX LLAPIB OO0 BUXOAY BOAM DO3PIZHAIOTb MIXK:

Puc. 1 lNMaacToBe AXxepeao Puc. 2 Axepeno, Puc. 3 Axepeno
gKe NepernoBHIETLCS 3 MOAQYEID BOAM BMEPEA

'PYHTOBI BOAU
[PYHTOBA BOAQ LLE MPUPOAHO CDIABTPOBAHA BOAQ YM LLTYYHO 30Ara4yeHa noBepxHEBA BOAQ.
BOHQ HOKOMMYYETHCH MiA MOBEPXHEIO 3E€MAI HOA MPOHUKHUMM LLUAPAMM, Y NILLLAHO-TPABIMHOMY
FPYHTOBOMY MATEPIAAI. BUCOKOSKICHY MUTHY BOAY MPUW HE3HAYHIM LLUBUAKOCTI MAMHY IOYHTOBOI
BOAM (KIABKO METPIB Y AEHb) MOXHA OTPUMATU  MPM BIAMOBIAHIM AMCTAHLLIT BIA MICLLA COIABTPALLIT
M MOTPRIOHUM FPYHTOBUM MATEPIAAOM.

Puc. 4 IpyHTOBO BOAQ



OYULLEHHS BOAOMNPOBIAHOI BOAM

BOAM MIAZEMHMX AXKEPEA 3 POIHMHHUMM COAIMM KOABLLKO, XAOPUCTOrO HATPID, BAMHA HO3MBAKOTH

>KOPCTKUMM; BOHM MOTPEDYIOTb MOM'AKLLIEHHS, TOOTO BUAQAEHHS HOAAMLLIKY PO3YMHHUX COAEM. AAS
BUKOPUCTOHHS MOPOBMX KOTAIB, HO CTIHKOX 4KMX HE MOBMHEH BIAKAOAQTMCS HAKMM, MOTPIOHA
MOM'IKLLIEHO BOAQ. B TMX BUMOAKQOX, KOAM AAS BUPDOOHMLITBA MOTRIOHA MPO300a BOAQ, A B AXKEPEAI
BOAQ KOAOMYTHQ, OYAYIOTb CMIOPYAM 3 ODACAHOHHAM AAS TTOCBITAEHHS.

OCHOBHMMM METOAOMMU OHULLLEHHSA i 0BPOBKM BOAU €:

OCBITA€HHS - AAS BMEHLLIEHHS KOAQMYTHOCTI BOAM - MOAATQE Y BUAGAEHHI 3 BOAM 3ABUCAMUX PEYOBMH.
MOro MOXHQA MPOBOAMTU BIACTOIOBAHHAM TQ ADIABTOYBAHHAM. OAHOK 3BMYOMHE BIACTOIOBAHHS
MPOXOAMTb AY>KE AOBIO /9-18 rOAMH/ | BUMArAEe 3HAYHMX MAOLLL TA FIOOMI3AKMX CMIOPYA, TOMY AAS
MPUCKOPEHHA OCBITAEHHS Y BOAY BBOAATb PI3HI XIMIMHI PEYOBUHU-KOATYAAHTH, 9Ki POA3OM i3
3ABUCAMMM YOCTUHKAMM NEPETBOPIOIOTLCS B MAACTIBLL, GOTOPMAM BIAAIASIOTLCS BiA BOAM i LLIBUAKO
BMMAAQIOTb BOCOA.

BoAQ, LLLO BUXOAMTD i3 BIACTIMHMKIB, LLLE MICTUTb MEBHY KIABKICTb APIOHOI 3ABMCAOI AOMILLIKM, TOMY

MUTHY BOAY AASl OCTATOMHOTO MPOSCHEHHS JOIABTOYIOTh, TOBTO MPOMYCKAKOTh Yepe3 LLAP APIOHO-
3EPHUCTOTO CPIABTPYIOHOTO MATEPIAAY /KBAPLLOBMIA MICOK, KEPOAM3IMUT, MOAPIOHEHUMM AHTPALLMT,
CMIHEHWM MOAICTUPOA TA PI3HMX MATERICAIB: ABO- 000 6AraTOLLIAPOBMX.

3HEe3APAaXXYBAHHS BOAM /Ae3iHdeKLf/ - AAT OCTATOYHOTO 3HULLLEHHS Y BIAJDIABTDOBOHIM BOAI
>KMBUX OPraHI3MIB /XBOPOBOTBOPHMX BAKTEPIM/. AE3IHADEKLIO BOAM 3AIMCHIOIOTH XIMIYMHMMMK TA
IBUHHUMM METOACMMU. Y MEPLLOMY BUMAAKY BUKOPUCTOBYIOTb CUAbHI OKMCAIOBOMI: XAOP,
MIMOXAOPMA HATPIIO, XAOPHE BAMHO, O30H, MOA, MARTAHELLD, MEPEKMC BOAHIO TA IHLLI. XAOPYBOHHA €
HAMMOLLMPEHILLMM CMOCOBOM 3HE3APONKYBAHHS BOAM | 3AIMCHIOETBC PO3HMHOM XAORY aBO
XAOPHOIO BAMHA.

3He3apaXKyBAHHSA XAOPOM

MoK LbOMY METOAI MM HOKAHYEMO 30 AOTIOMOTOK MEMBOPAHHOIO abdo

MOPLLHEBOrO HACOCA PO34MH XAOPY, 3AEDIABLLIOTO XXABEAEBY BOAY, B MEPEXY
TPYOOMNPOBOAIB. LLEM XAOPHMIN PO34MH  BIAPO3Y BOMBAE BAKTEPIl, AO TOTO X
CTBOPIOE MEBHE AEMO XAOPY B MUTHIM BOAI, TOK LLIO MOAQABLLIO MEPEXA
TOYOOMPOBOAIB MUTHOI BOAM  TOK COMO 3CXMLLLAETHCS BiA PO3IMHOXEHHS
Oakrepin. OAHAK KIABKICTb XAOPY OOMEXKEHA, TOMY 3AMAX | CMAK MUTHOI BOAM
HEMPUEMHO 3MIHIOETLCA. 303BMHA HEODXIAHO AO3YBATK XAOP TAK, LLLOO Lj
3MIHU He BIAYYBOAMCS.

EAEKTPOAIZHMX, TEPMO-TA HLLIMX YCTAHOBKAOX.

Mou I3UYHUX METOAOX BOAY ODPODOAAOTb HO OAKTEPULLMAHMX, .
pr v P P Puc. 5 MNpuctpiv

3HE3APAXKYBAHHS XAOPOM

Puc. 6 Cxema O4MCHOI CTAHLLI PW OYMLLIEHHI 3 peareHTaMM

Puc. 7 Cxema OYMCHOI CTAHLIT rpur OYMLLIEHHI Be3 peareHTiB



3HE30PAXKYBOHHS YABTOACDIOAETOBUAM BUMPOMIHIOBAHHSM 30 AOMOMOTOK BAKTEPULIMAHMX AQMIN
MPOBOAATb 3AEBIALLLIOTO AASL BOA MIA3EMHMX AXKEPEA, AKi MAKOTb MPO30RICTb BOAM HE MeHLLY 30 CM TA
BMICT 30AI30 He OBiAbLLMi 0,3 MI/A. AAS YABTPOQDIOAETOBOTO OMPOMIHEHHS BUKOPWCTOBYIOTH
EAEKTPMYHI AOMIMM KBAPLLOBO-PTYTHI BUCOKOTO TMCKY QB0 QPrOHHO-PTYTHI HM3bKOrO TMCKY. Y CTAHOBKM
CKAQAQIOTbCA 3 KOMEP OMPOMIHEHHS, B 9KMX BOAQ MPOMYCKAETbCA TOHKMM LLAPOM MiA
YABTPOQDIOAETOBUMM MPOMEHIMMU. EQDEKTUBHICTD 3HE3APCKYBAHHSA 30AEXMTb BiA TOMBAAOCTI TA
IHTEHCMBHOCTI OMPOMIHEHHS.

MoM'AKLLEHHA BOAM 3QCTOCOBYETLCA AAA 3HMXKEHHS il XXOPCTKOCTI 30BAGKM YCYHEHHIO 4M
3MEHLLIEHHIO COAEM KOABLLIIO TA MATHIO, 3A€0IABLLIOTO MPUW MIAFOTOBLL BOAM AASN KOTEABHMX YCTAHOBOK
TQ TEXHOAOTHHUX MNOTPED OKPEMMX MIAMPUEMCTB. HONMOLLMPEHILLMM METOAOM MOM'AKLLIEHHS BOAM
€ BAMHIHO-COAOBUIM, MPU FKOMY Y BOAY AOAQKOTb BAMHO AAS 3HATTA TUMHYACOBOI XOPCTKOCTI. Mpwm
BBEAEHHI Y BOAY BKA3AHUX PEQrEHTIB YTBOPIOKOTECH HEPO3YMHHI CMOAYKM, K BUMAAQIKOTh Y OCOA, Q00
CMOAYKM, LLLO 306EPIratoThCsly BOAI, GAE HE MAIKOTb BAOCTU-BOCTEM COAIXKOPCTKOCTI.

AAS MOAIMLLEHHS SKOCTI BOAM, KPIM MOM'AKLLEHHS, MPOBOASATh 3HE3AAIBHEHHS BOAM, 3HECOAEHHS,
OMPICHEHHS, AE30A0PALLIIO, ASTA3ALI0 TAIHLLIE.

KoaryasHTu

Mepea MPOXOAXEHHIM MNEPLLIOTO ARIABTPA Y BOAY AOAQKOTHCH KOATYAAHTU (CYABGDAT AAIOMIHIIO) 1-
2 /M. e BUMKAMKOE KOQTYAILLIO Y BUIASAI KYAbOK MAQHKTOHY, SKMM Y TOKOMY BMIASAI KPALLLE
3ATPUMYETLCA'Y LLIBUAKOMY GDIABTPI, KM MOUEAHYIOTb.

LLiBuAKui cpinbTp

Y BUMAAKY OAHOTO QOIABTOA BOAC QOIABTRYETLCA HEPE3 LLIAP MEM3OBOTO
MPOBIO TOBLLMHOK MPUMOAM3HO 50 CM (MEM30BMI TPABIM = MOPUCTUM
BYAKQHIHHMM KOMIHB) i4epes LLAP TOBLLIMHOK MPUOAM3HO 70 CM 3 TOHKOTO
KBAPLLOBOTO MiCKY. PIABTD MOXKE BOYTU OYULLLEHMM 3ABAIKM 3BOPOTHOMY
NPOMMBAHHIO YEPE3 OTBOPM B AHMULLL ADIALTPAL.

AOAAQBAHHSA BAMHA

BoAQ B HAOLLIMX O3EPAX MICTUTb HOMYACTILLIE 3OHAATO BEAMKY KIABKICTb
BIAbHOI BYTAEKMCAOTM 1 TOMY € ArPECHBHOIO. 3 METOIO 3aMOBIraHHA Kopo3sii  P1C. 8 LLBMAKIMI CPIAbTP
B AOMOLLIHIX YCTAHOBKAX i Y BOAOMPOBIAHMX TRYOAX CUCTEMA MPUBOAMTHCS
B TOK 3BAHY «(BAMHAHO-BYTAEKMCAOTHY PIBHOBArY). 3AE€BIAbLLIOIO LE
BIAOYBOETLCA 3ABASKM AOACBOHHIO TOLLIEHOTO BAMHA (MAPOOKMUCY KAABLIO) MPUBAMZHO 6 /A,
MparHyTs OTPUMATU PH - BEAMHYMHY MOPSIAKY 8.

PiAbTP i3 AKTUBOBAHUM BYTIAAIM

MicAs O30HYBAHHS BOAQ MPOXOAMTb HepE3 CPIALTP OKTMBOBOHOIO BYTIAAS.
MoKn LBOMY 3 HEl BUAOAIETHCA HOAAMLLIKOBMIM XAOP | O30H. Kpim TOro
3ATPUMYIOTBCS BEAMKI KIAbKOCTI OPraHIHHMX CYOCTAHLLM 3ABAAKM ABCopOLIl
OKTMBOBOHMM BYTIAAIM. AKTMBOBAHE BYMIAAS MAE yB4aTy CTPYKTYRY Ta
YMMAAY MOBEPXHIO MOPIBHIHO 3 00'EMOM. iCAS MEBHOTO YaCy POBOTH
300pyAHEHE OKTMBOBOHE BYIAAN PECKTMBYETLCS B 30BOACHKIM MeYi abo
YTUAIZYETbCA.

MoBiAbHUK PiAbTP

BOAQ HAMPMKIHLI MOMOACQE B OAHY 3 BEAMKMX EMHOCTEN Y COOPMI
TA3Q, 3AMOBHEHY APIOHMM PIHKOBMM MICKOM. [Mpm MpPOCOYYBAHHI
BIADYBAETLCSH BIOAOIYHE TA MEXAHIMHE TOHKE OYMLLLEHHS. BIOAOTYHMIA
OcaA .(I'IOKpMB) Y LLbOMY CDIABTRI BUKOHYE  HOMBOXKAMBILLIE 3QBACIHHS. PuC. 9 MTOBIABHII CDIABTD
APIOHI OOP MU XKUTTA XKMBAITLCS 3AOPYAHEHHIMM.

Cxema npouecy niAroToBku BOAU 3 BOAOUMU

[1) 3a6ip BoaM B 03epi (B0ACHMI) v | 7) Yastpacpiabrpaui v |
| 2) YAQPHE XAOPYBAHHS >XOBEAEBOIO BOAOIKO + | 8) 3aXMCT MepeXxi XXOBEAOBOIO BOAOIO + |
| 3) Haka4yBAHHS O3€PHOI (3 BOAOMMM) + | 9) Pesepeyap # |
| 4) 3He3aPaKYBAHHS 30 AOMOMOTOK O30HY ¢ | 10) Hacoc niABULLLEHHS TUCKY + |
| 5) PiAbTPALLA AOIABTOOM 3 GKTMBOBAHMM BYTAAIM  y | 11) MEPEXQ MUTHOT BOAM v |

| ) Hacoc niasuLLEHHs TCKY v |




3OBHILWHI BOAONPOBIAHI MEPEXI

BOAOMPOBIAHI MEPEXi MPU3HAYEHI AAT TOAHCTOPRTYBOHHS BOAM BIA AXKEPEAQ BOAOMOCTAYAHHA AO
CMOXXMBOMIB. BOHM BKAIOHOKOTb  BOAOBOAM, MAMCTPAABHI MepPEX TA PO3MOAIAbHI TPYOOMPOBOAM.
BOAOBOACMM BOACQ MOAQETLCH BIA HACOCHMX CTAHLLIM AO HOCEAEHOIO MYHKTY, HO TEPUTOPII IKOrO
PO3TALLIOBAHO MEPEXA MATICTPAABHMX | PO3MOAIABHUX TPYDOMPOBOAIB.

BOAOBOAM MPOKACAQIKOTb HE MEHLL, HDK Y ABI AiHil, 3'€AHOHI NEPEMMUKAMM, LLLO 3abe3nedye
B6e3nepebinHy MoAQHY BOAM. BIACTOHb MK OKPEMMMM AIHIAMM MOBUMHHA BYTH HE MEHLLIE 5 M Mpu
AlameTpiTpyd A0 300 MM TOM - NP TRPYOAX BIABLLIOTO AIGMETPY.

MariCTPOAbHI TOYOOMPOBOAM MPU3HAYEHI AAR TOAHCTOPTYBAHHA OCHOBHMX TRAH3UTHMX MAC BOAM.
PO3MOAIABHUMM TRYOOMPOBOAQMM MOACIKITb BOAY BiA MATICTRAAEM AO MICLLb CTTIOXKMBOHHS.

BOAOMPOBIAHI MepeXi MPOEKTYIOTb HO OCHOBI MACHY 300YAOBM HACEAEHOTO MYHKTY. MPU LbOMY
BepyTb AO YBArM KOHAINYPALLIKO HOCEAEHOTO MYHKTY, B3BAEMHE PO3TALLIYBAHHI AXXEPEAQ BOAOMNOCTA-
YOHHS TO CMOXMBAYIB, PO3TALLYBAHHS BYAMLLb, KBAPTAAIB | 30CEPEAXKEHMX BOAOCTOXMBAYIB (30BOAM,
JoabpUKM | T.A.), PeAbedd MICLLEBOCTI. Mepexi MPOKAQACIOTL MPOISAGMU aBO y36i44sSIM AOpIr
MNAPAAEABHO AO AiHIl 300YAO0BU. Y MOB3AOBXKXHBOMY MPOMIAI TPYOOMPOBOAM MOBTOPIOIOTh PEABETD
MICLLEBOCTI HO MEBHIM MOCTIMHIM TAMOUHI. [pU LbOMY TOYOAM HOAQETLCS MEBHUM HOXMA HE MEHLLIE
0,001 B HOMPAMKY AO BUMYCKY, LLLO 300e3Meyy€e BUBIABHEHHS MepPeXi Ta BUMYCK 3 HEI MOBITPS. 3 LLEO
METOIO B MIABULLLEHUX MICLLAX MEPEXKI BAOLLITOBYKOTb BOHTY3M, A B MOHMXKEHMX - BUMYCKM.

3ArAMBAEHHS BOAOTPOBIAHKMX TPYD 30AEXMUTL BIA TAMOUHM NMPOMEP3IAHHS TPYHTY, TEMNEPATYPU
BOAM B TPYDOX TA pexmmy i noaadi. TpybonpoBsia MOBUHEH 3HOXOAMTMCH HA 0,5 M HUXK4Ye
PO3pPAaxXyHKOBOI TAMOUHM MOOMEP3AHHS, AAE HE BULLLE 0,5 M AO BEPXY TRYOM.

1
2

4 1-KabeniteaebavyeHHs;
2-TeAeDOHHUM KaDEAD;
3 - EAEKTPUYHMM KOBEAD;
4-TQa30npoBiA;
5-BOAOMNOCTAYOHHS;

6 —KaHanizaus

Puc. 10 Po3paxyHKOBA rAMBuHA

30 XOPOKTEPOM B3AEMHOTO PO3TALLYBAHHA HOCOCHMX CTQHLLM,
BOAOMPOBIAHMX MEPEX | HAMIPHO-PEryAIOIO4UX CMOPYA PO3PI3HAIOTb
HOCTYMHI CXEMM XXMBAEHHS BOAOMPOBIAHOI MEPEXI: 3 OAHOCTOPOHHIM
KMBAEHHAM /MPOXIAHOIO BEXEIO/, 3 ABOCTOPOHHIM >XMBAEHHIM /3
KOHTP-PE3EPBYAPOM/, KOMBIHOBCHI.

30 PO3TALLYBAHHSIM B MAQHI MATICTPAABHUX AiHIM MEPEXI BOAOMPO-
BOAY BYBQAIOTb: TYMMKOBI /PO3rAAY>XKEHI/, KIAbLLEBI TO KOMBIHOBAHI.

BoAOMPOBIA, 3POOAEHMI 30 PO3FAAY>KEHOIO TYNMUKOBOIO CXEMOIO,
AELLEBLLUMN, OAE BiH 30CTOCOBYETBCH AMLLIE B TUX BUMAAKOX, KOAM
AOMYCKQAETbCS MEPEPBA Y BOAOMOCTAYCHHI HA MEPIoA YCYHEHHS Puc. 11 PosraayxeHa
MOXXAMBOT OB, CUCTEMA PO3MOAIAY

KiAbLLeBMM BOAONPOBIA € HOAIMHILLMM. BiH 3a6e3nevye 6e3nepebinHy
MOAQYY BOAM CMIOXKMBOHAM.

Y HOCEAEHUX MYHKTAX HAMYACTILLE BMKOPUCTOBYIOTb KOMOIHOBAOHI
cXemMmn BOAOMPOBOAY. KiAbLLe OXOMAKOE PAMOHM HAMBIALLLOTO
CMOXMBAHHS, O AO OKPEMMX BOAOCTIOXMBAOYIB MOOKACAQIOTb BiA, KIAbLLA
TYMMKK. [Tou PO3LLUMPEHHI HAOCEAEHOTO MYHKTY L TYNMKM MOXYTb BYyTH
3QKIAbLIbOBAHI. MPOTUMOXEXKHI BOAOMPOBOAM BUKOHYIOTh 3Q1 KIAbLLEBOKO
CXEMOIO.

30BHILLHI BOAOMPOBIAHI MEPEXI BBUKOHYIOTCS ToYOaMm 3riaHo 3 ABH
B.2.5-74:2013 n 9.1.47 Ta n 12.21 BOAOMNOCTA4YOHHS 30BHILLIHI MepeXi Ta

Criopyam. Puc. 12 KirbLesa

CUCTEMA PO3MOAIAY



BHYTPILLHIA BOAOMNPOBIA BYAUHKY

BHYTPILLHI1 BOAONPOBIA - Lie TPYOOMNPOBOAM TA iHKEHEPHE OBACAHAHHS, LLLO MPU3HAYEHI AAS
3a0e3neyYeHHs NoAQYi BOAM BIA 30BHILLHIX MepeX BOAOMPOBOAY AO BCIX BHYTPILLHIX
BOAOPO3BIPHMX MPUACAIB, TEXHOAOTIHHOTO OBACAHAHHS TA MOXEXHMX KPAHIB.

30 NPU3HAYEHHAM BHYTPILLHIM BOAOMPOBIA MOXHQA MOAIAMTU HA TOCMNOAQPYO-MUTHUM,
BUPOOHMYMM TA MPOTUMNOXKEXKHMI.

BHYTpILLHiM rocnoAQpYo-NUTHUIA BOAOMPOBIA BAQLLITOBYIOTb Y BCIX >XXMTAOBMX TA MPOMOACBKMX
OYAIBASX, 9Ki MQIOTb KOHOAIZALLIO, O TAKOX Y BCIX BUPOOHUHYMX | AOMTOMDKHUX OYAIBASX, B SKMX
nepeAba4eHO YCTAOHOBAEHHSA COHITAPHUX MOUACAIB.

B >KMTAOBMX | TDOMOACHKMX CMOPYACX MOXXHQA BAOLLTOBYBATU OB'€ AHOHMIM TOCMOAQPRHO-MMTHUM i
MNPOTUMNOXEXKHMM BOAOMPOBIA OO PO3AIAbHI ABA BOAOMPOOBOAM.

BHYTPILLHI Mepexxi rocnoAQpPYO-MUTHOTO TA BUPOOHMYOTO BOAOMPOBOAY, LLLO MOACHKOTb BOAY MMTHOI
AKOCTI, MPOKACAQIOTb i3 OLMHKOBAHMX CTAAEBMX TPYOD, MAACTUKOBMX, MOAIMEPHUX TA METAAO-
MNAQCTUKOBUXTRYO.

AN BUMOPOXXHEHHS MEPEX BHYTRILLIHBOTO BOAOMPOBOAY MAMCTROAbLHI TA PO3BIAHI TRYOOMPOBOAM, A
TAKOX Ti, LLLO MABOASATb AO MPUAQAIB TRYOM, MPOKACAQIOTb 3 HOXMAOM 0,002-0,005 AO BBOAY. Mepexi
BHYTPILLIHBOTO BOAOMPOBOAY MPOKACAQIOTH B MOMMILLLEHHSX 3 TEMMEPRATY O MOBITPS 3MMOIO BULLLE 2°C.
B TOMY BUMOAKY, SKLLLO TPYOOMPOBIA MPOKAQAQKOT B MOUMILLLEHHSX 3 TEMMNEPATYPOK HMXKYOKO 2°C,
NOTPIOHO NEPeADAYUTI 3AXOAM, LLLO 30MOBIratoTh 30MEP3AHHIO BOAM. TOYOOMPOBOAM, 9K MPOXOAATH B
MPUMILLLEHHSIX 3 MIABMLLLEHOIO BOAOTICTIO, HEODOXIAHO BKPMBATU TEMAOIZOAILEIO, LLLOO 3anobirmm
KOHAEHCOALLIIBOASHMX MAPIB HO MOBEPXHI TOYOOMPOBOAY .

MPOKAQAQHHS AMAMCTPOABHUX | PO3BIAHMX MEPEXK BOAOMPOBOAY BCEPEAMHI OYAIBAI MOBUHHO
nepeAbaYaTUCS, K MPOABMAO, BIAKDUTMM. AOMYCKAETLCA 3AKPUTE MPOKACAQHHA TOYD B BOPO3HOX
CTiH, LWAXTAX; Yy UMX BMMAAKOX B MICLAX BCTAHOBAEHHS QPMATYPU TA PIi3bOOBMX 3'€AHOHb
BCTQHOBAKOIOTb AKOKM AAS OTASAY T BUKOHOHHS PEMOHTHMX POOIT.

AAd 306e3ne4eHH HOPMOABHOI EKCIAYATALLT HA BHYTPILLHBOMY BOAOMPOBOAI, MOBMHHA OyTH
BCTAHOBAEHA 3AMIPHA APMATYPA BEHTUABHOIO THIY.

Kpim TOro, Ha BHYTPILLIHIX BOAOMPOBIAHMX MEPEXAX NEPEADAYEHO BCTAHOBAEHHS MOAMBAAbHMX
KPQHIB i3 PO3PaXyHKY OAMH KPAH HA 60-70 MeTPIB NEpUMETPA BYAIBAI.

BHyTpilLHi BOAONPOBiAHI MEPEXi XXMTAOBUX BY AMHKIB BKAIOHAIOTb HACTYMHI EA@MEHTH:
*  BBIiA BOAOMPOBOAY B OYAIBAIO;
s PO3rAAY>KEHO MEPEXA TPYOOMNPOBOAIB;
s MIABMLLLYBOAbHE YCTATKYBOHHS /HOCOCH, BEXI, pe3epByapu/;
¢ BOAOMIPHWMM BY3OA;
s ApMarypa.

CuUCTEeMU BHYTPILLHbOrO BOAONPOBOAY MOAIASIOTb HA:
3a NPU3HAYEHHSAM:
Q) roCrnoAQPHO-MUTHI;
6) BUPOOHMY;
B) NP OTUMNOXEXHI;
3acdepoio 06CAYroByBAHHS:
Q) PO3AIAbHI;
6) o6'cAHaHI;
3aTeMnepaTypolo BOAU:
Q) XOAOAHI;
6) rapsi;
3acnocobomM BUKOPUCTAHHS BOAM:
Q) NPSAMOTONHI;
6) 3BOPOTHI;
B) 3 MOBTOPHMM BUKOPUCTAHHSM BOAM.
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BUMOrn A0 YCTAHOBOK BOAONOCTAYAHHS

YCTOHOBKM BOAOMOCTAYOHHS MOBUHHI OYTU HOAIMHMMMKM B POOOTI, BUKOHOHI TEPMETMHHO U
PO3PAXOBAHI HA TPUBAAMM TEPMIH CAYXOMU. Lle AOCAraETbCS 30BAIKM BUKOPUCTAHHIO BIAMOBIAHMX
MATEPIAAIB AAT MATICTPAAEM, 30AEXHO BiA FKOCTI BOAM, 3HOYEHD TMCKY TO AIOMETPIB TPYO HA NIACTABI
KEPIBHMX BKO3IBOK 3 BOAOMOCTAYOHHS.
1. Matepiaam AA TPYOOMPOBOAIB HE MOBMHHI LLIKIAAMBO BIAMBATM HA SKICTb BOAM.
2. Mae Byt ABCOAIOTHE HE AOMYLLLEHHS 300PYAHEHHS MUTHOIBOAM MM MPSMIN B3AEMOAII 31 CTIHHMMM
BOAOMM (KOHTAKT i3 306pYAHEHOIO BOAOKD) OO0 3 IHLLMMM LLIKIAAVBUMM AAS BAOPOB'S PEHOBUHAMM.
3. YCTAHOBKA HE MOBMHHA BMAMBATK HA iHLUI AETAAI CUCTEMM BOAOMOCTOYAHHS | HO OyAIBEAbHY
KOHCTRYKLIO,  LLO MOXE CRPUYMHUTKL X HECMPOBHICTb (HOMPUKAOA, BHACAIAOK — YAQPY BOAM
(APOBAIMHOTO), MEPEACHI LLIYMIBIT.A.).
4. KOHCTPYKLLA BYAMHKY HE MOBUHHA OYTU MOCAQDAEHHIO Yepe3 BOYAOBYBAHH: TOYOOMPOBOAIB.
5. Tpy©6onpoBOAM MOBUHHI MPOKACQAQTUCS BIAKPUTHMMIM AOO B MPUCTIHHKUX MPOCTOPOX.

[OCNOAQPYO-MUTHI CUCTEMM MOACQIOTb BOAY AAS MUTTS, MPUIOTYBAHHS Xi | MOOBEAEHHS CAHITAPO-
ririeHiYHMX MPOoLEAYP. BOAQ B LM CUCTEMI MAE BYTU MPUACTHOIO AAS CMIOXMBAHHS. Temneparypa
BOAM B CUCTEMI XOAOAHOTO BOAOMOCTAYAHHS AAS MIUTHKUX MOTPED MAE BYTU B MexXax 5°-30°.

BUPOOHMYI BOAOMPOBOAM MOACIKOTb BOAY AAS TEXHOAOTHHMX LUAEN. BUPOBOHMYMIM BOAOMPOBIA
CKAGQAQETLCA 3 AEKIABKOX TPYD, LLLO MOAQKOTb BOAY PI3HOI IKOCTI.

MPOTUNOXEXKHI CUCTEMM BOAONOCTAYAHHS MPU3HAYEHI AAS TACIHHA MOXXEXK 41 AOKAAIZALLI BOTHIO.
BOAQ B LIX BOAOMPOBOACX MOXE BYTU i HE MPUAATHOKO AAS CMTOXKMBAHHS.

BHYTPILLIHI BOAOMPOBIAHI MePEXi BUKOHYIOTCA 3riAHO 3 ABH B.2.5-64:2012 BHYTPILLIHIM BOAOMPOBIA TO
KAHQAI3ALS.

Puc. 13 Cuctemu BHYTPILLIHIX BOAOMPOBOAIB:
BO - 3araabHQa;
Bl —rocrnoaapyo-nmMtHa;
B2 — npormnoxexHa;
B9 — BUpOBHMYI BOAM;
B10 — noAMBAAbHQ;
T3 — raps4e BOAOMNOCTAYQAHHS.
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CXEMU BHYTPIWLHIX BOAOMNPOBOAIB

B3aeMHE PO3TALLIYBAHHS OKPEMMX EAEMEHTIB Y KOXHIM KOHKPETHIM CUCTEMI BOAOMOCTAYOHHS
HO3MBAIOTb CXEMOIO BHYTPILLHBOTO BOAOMPOBOAY. CXEMUM MOXYTb OYyTM MPOCTHMMMK (BBIA —
BOAOMIPHMI BY30A — MEPEXKA —BOAOPO3BIPHA APMATYPQA), 3 PENYAIOKOHMMIM TA HAMIPHUMMKM BAKOMM,
3HACOCHUMM TAIHLLIMAAM YCTAHOBKOMM.

BLBip c1CTEMM TA CXEMM BHYTRILLHBOTO BOAOMOCTAYAHHS 3AIMCHIOKOTb 3AAEXHO BiA MPU3HAYEHHS
OYAUHKY, TEXHOAOTIYHMX, MPOTUMNOXEXHMX TA CAHITAPHO-TINEHIYHUX BUMOT, PEXMMY
BOAOMOCTAYOHHS, TEXHIKO-EKOHOMIMHMX MOKA3HMKIB.

HanpukAQa, Y XXUTAOBKMX BYAMHKAX BUCOTOIO AO 12 MOBEPXIB BCTAHOBAIOKOTH TiAbKM FTOCMOAQPRYO-
MUTHKMM BOAOMPOBIA; BiA 12 A0 16 MOBEPXIB — 06'€AHOHKMM TOCMOAQPYO-TIUTHUM | TPOTUNOXEXKHMM; NP
BMCOTI OiabLLe 16 NMoBepxXxiB, 303BMYAM, BCTAHOBAKIOTb PO3AIAbHI TOCMOAQPYO-MUTHUM i
NPOTUMNOXKEXKHMM BOAOTPOBOAM.

CxeMm BHYTPILLHbOTO BOAOTMPOBOAY PO3rA4ACQIOTh 3riaAHO 3 ABH B.2.5-74:2013 n 7 Ta ABH B.2.5-
64:2012n7.

Cxema BBiA-BOAOMIp—-MepexXa-apMaTypd MpocTd. BOHO BUKOPUCTOBYETbCSH B TOMY BUMAAKY,
KOAM TUCK Y 30BHILLIHIM MePEXi 3aBXAM BIABLLIMK, HDK TUCK, MOTPIOHMIM AAS MIAMOMY BOAM AO HOMBULLLE
PO3MILLLIEHOTO TA BIAAGAEHOIO CMOXMBAYA B OYAIBAI. L cXema € HOMMOLLMPEHILLOIO AAS BYAIBEAbL
BMCOTOIO 5-6 MOBEPXIB.

Puc. 14 Cxema BHYTPILLIHBOrO BOAOMPOBOAY

CxeMmy 3 peryAloHol0 EMHICTIO BUKOPUCTOBYIOTb, KOAM TUCK B 30BHILLIHIM MEPEXI MEHLLIMM, HIK
MOTPIOEH MPOTATOM KIABKOX TOAMH HO AOBY (3a3BM4AIM, B MEPIOA HOMBIABLLIOTO BOAOCTIOXMBAHHS) i B
PA3i BEAMKOI HEPIBHOMIPHOCTI BOAOCTOXMBAHHS. B MEPIOA MIABULLIEHOTO TUCKY B 30BHILLIHIM MEpeXi
BOAQ HAKOMUYYETbCA B EMHOCTI | B TOAMHM 3MEHLLIEHHS TUCKY HWXKYe MOTPIOHOrO MOAQETHCA
CMOXMBAYAM i3 EMHOCTI. AOHO CXEMA CAYXKMTb TOKOX AAS CTBOPEHHS 3ANACY BOAM, HEODXIAHOTO AAS
Oe3nepebiHOol POBOTM BHYTPILLHBOIO BOAOMPOBOAY, HAMPUKACGA, SKLLLO 30BHILLHI MEPEXA He
3ab6e3nevye noAady BOAM B 3AACQHIM KIABKOCTI, B MPOTUMOXEXKHUX BOAOMPOBOAOX AAS 30EPIraHHS
HEAOTOPKAHOTO 3aMaAcCy, BOAHSX, MPAAbHAX | HO MIAMPUEMCTBAX.

Puc. 15 Cxema 3 peryaoodmumm 6aKamm

CXxeMy 3 YCTAHOBKOIO AAS MIABULLLEHHS TUCKY BUMKOPUCTOBYIOTh MPM MOCTIMHIMN Y1 TPMBOAIM HECTOMI
TUCKY B 30BHILLHIM MEPEX T HEBEAMKIN HEPIBHOMIPHOCTI BOAOCTOXMBAHHSA. AOHO CXEMA MOXE
OYT1 BUKOPUCTOHA | NPW NEPIOAMYHIN HECTANI TUCKY B 30BHILLIHIM mepeXXi. Mpr LLbOMY YCTOHOBKA AAS
MIABMLLIEHHS TMCKY /HOCOC/ BMMUKAETLCS ABTOMATHMYHO GO0 BRYYHY B MEPIOAM 3MEHLLEHHS TUCKY B
30BHILLIHIM MepeXi HUXKYe HEOBXIAHOTO.
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Puc. 16 Cxema 3 OBAQAHOHHIM AAS MIABULLIEHHS TUCKY

CxeMy 3 €EMHICTIO i YCTAHOBKOIO AAfl MIABULLLEHHS TUCKY BMKOPWUCTOBYIOTb MPU BEAMKIM
HEPIBHOMIPHOCTI BOAOCMOXMBAHHS, HEOBOXIAHOCTI MATKM 3AMNAC BOAM B CUCTEMI, Npu
AOBFOTPMBAAIM QDO MOCTIMHIM HECTAYI TUCKY B 3O0BHILLUHIM mepexi. CrniAbHE BUKOPUCTAHHS
YCTAHOBKM AAS MIABULLLEHHS TUCKY | PETYAIOIO4OT EMHOCTI AO3BOARE BUKOPUCTOBYBATM OOAKM MiHI-
MOABHUX PO3MIPIB HOBITb MPK BEAMKIN HEPIBHOMIPHOCTI BOAOCTOXKMBOHHS.

Puc. 17 Cxema 3 BOAOPEryAIIO4YMMM BAKAMM M HOCOCOM

CxeMun 30HHOTo BOAOMPOBOAY BLKOPUCTOBYIOTb B OYAIBASIX BUCOTOO BiAbLLIE 50 METPIB, TOOTO
17 i BULLLE MOBEPXIB, KOAM TUCK BHYTPILLIHBOI MEPEXI NEPEBMULLLYE AOMYCTUMMM-0,6 Ml AAS
rOCMOAQPYO-MUTHOTO BOAOMPOBOAY i 0,9 MINA — AAS MPOTUNOXKEXKHOTO.

Puc. 18 Cxemm 30HHOIO BOAOMPOBOAY



NMOHATTA NPO BBIA B BYAUHOK

BBia - Lle TpyDOONpPOBIA, 9KMM 3'€AHYE 30BHILLIHIO BOAOMPOBIAHY MEPEXY 3 BOAOMIPHMM BY3AOM
OYAMHKY.

AlameTtpun TpyD AAS BBOAIB BOAOTPOBOAY B OYAIBAIO BU3HOYAKOTHCH PO3POXYHKOM MAKCHUMAABHOT
FOAMHHOI BUTPATM BOAM. HOMYACTILLIE BUKOPUCTOBYIOTb CTAAEBI /Ay 50MM/, 4aBYHHI /Ay 65-300MM/ i
NAQCTMACOBI TRYOM 3 HOXMAOM 0,003-0,005 AO 30BHILLIHIX MEPEXK.

AY —LLe AIOMETP YMOBHOTO MPOXOAY.

Cxema BBOAY | BOAOMIPHOTO BY3AQ B OYAMHKY. Y MICLIX NEPETUHY TRYOOMPOBOAIB BOAOMPOBIAHI
TPYOM MPOKACAQKOTb MIHIMYM HO 0,4 M BULLLE BIA KAHOABAUMHWX TPYyD, A npu HEOBXiAHOCTI
MPOKACAQHHS BBOAIB HVDKYE KAHOAIBALLIMHUX TPYOOMPOBOAIB BBIA BMKOHYIOTb 3i CTOAEBMX TPYO Yy
ADYTAAPRI. TToU LILOMY BIACTOHb BIA CTIHOK KAHAAIBALMHMX TPYO AO KiHLUA GOYTAIPY HE MOBUMHHA BYTH
MEHLLIOIO 5 M B KOXEH BiK B TAMHUCTUX TPRYHTAX i 10M - Y AOIABTOYIOUMX. Y LILOMY BUMAAKY KOHOAIZALLS
TEX BUKOHYETHCH i3 METAAEBMX TRYO.

MY NAPAAEABHOMY MPOKAOACHHI BOAOMPO-
BOAY TQ IHLLIMX MIA3EMHMX KOMYHIKALLIM BIACTOHb
MK BBOAOM MUTHOTO BOAOTPOBOAY | BUMYCKOM
KAHOAI3ALI MA€E BYyTH He MeHLLIOKO 1,5 M Npr Ay
BOAOMPOBOAY AO 200 MM BKAKOYHO | OAHOHACHO
HE MEHLLIOKO 3-5 M BIA DYHAOMEHTY OYAMHKY.

BHYTPILLIHI BOAOMPOBIAHI MEPEXI B XXUTAOBMX
OyAMHKAX BMCOTOIO OiAbLLe 16 MoBepxiB, | B
OYAIBASX, B 9KMX YCTOHOBAEHO OiAbue 12
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30BHILLIHBOI KIABLLEBOI MEPEXI HE MEeHLUE, HDK BY3AQ B OYAMHKY
ABOMO BBOACOMM.
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Puc. 20 Bgia BOAOMPOBOAY BiA KOAOAS3S

Mpw BCTAHOBAEHHI ABOX i BiAbLLIE BBOAIB, BOHM MOBUMHHI ©YT1 MPUEAHOHI AO PI3HUX AIATHOK 30BHILLIHBOT
MEPEXI | MDK BBOACGMM HO 30BHILLIHIM MEPEXXI CAIA BCTOHOBUTU 30CYBKM HA BUMOAOK OBAPITHO OAHOMY
i3 BBOAIB. HO KOXXHOMY BBOAI B CEPEAMHI OYAMHKY MOBUHHI BYTM BCTAHOBAEHI 3BOPOTHI KAQMAHM. [Tpu
HOSBHOCTI ABOX BBOAIB i MPW HEOOXIAHOCTI BCTOHOBAEHHS B OYAIBAI HOCOCIB AAS MIABULLLEHHS TUCKY B
BOAOMPOBIAHIM MepeXi BBOAM MOBUHHI ByTW 0B'€ AHAHI NEePEA HOCOCAMM. AKLLLO B OYAIBAI € MIABOA,
BBiA MOOKACACQETHCS HEPE3 KAGAKY JOYHAOMEHTY. AKLLLO )X HEMAE MIABAAY, TO BBIA MOOKACAQETHCS B
FPYHTI MiA AOYHAOMEHTOM, TOK K TAMOMHA MPOKAQACHHS 30BHILLIHBOI MEPEXI BOAOMPOBOAY DiAbLLIE
FAMOUHN 30KAQAQHHS OYHACQMEHTY.
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B TOMY BMMOAKY, KOAM BBIA MPOKACQAQETHCA Yepe3 dOYHAOMEHT, TOM BCTOBAAOTb CTOAEBMM
NaTPYOOK (riAb3y) BIABLLIOTO AIAMETPY, HIX BBIA, | Hepe3 e NaTpyOoK MPOKAQACQIOTh TPYDY. [MpoCTip
MK BBOAOM i NATPYOKOM 3AMOBHIOKTE CMOAIHUM MACMOM, M'ATOKO TAMHOIO, O TOKOX LLEMEHTHUM
PO34YUMHOM LLIOPOM 2-3 CM.

MepeTrH BBOAY 3i CTIHOMM MIABAAY CAIA BUKOHYBATM B CYXMX TPYHTAX i3 MPOMDKKOM 0.2 M MK
TPYyOaMM | BYAIBEABHUMM KOHCTPYKLIgMM. e MpOMIDKOK 3QMOBHIOIOTh BOAOHEMPOHUKHUAM,
EAACTUHHUM MATEPIAAOM, O B MOKPUX MOYHTAX B MPOMIDKOK BCTAHOBAKOKOTb COABHMKI, 30CTOCOBYIOTh
MAPOI30AALLIIO, KY 30KPUBAKOTb 3ATUCKAYOM COABHMKA.

BBiA MPOKAQAQETLCA i3 30BHILLUHBOI MePEXXi MEPNEHAMKYAIPHO COYHAQMEHTY OYAIBAI | mae ByTH
AKOMOTQ KOPOTLLMM. B BaratonoBepxoBmx OYAMHKOX CUCTEMM BOAOMOCTAYAHHS MOHTYIOTb 3
HOCOCOMM MIABULLLEHHS TUCKY, TOMY HQO BY30OA BBOAY B KBOPTMPY BCTAHOBAIOIOTb PEMYAITOP TUCKY.

KyAbKOBMI KPQH Peryastop tmcky

AN T~

MaHomeTpu PiAbTP AYUABHUK

Puc. 21 Cxema By3AQ 3 PETYAITOPOM TUCKY

Puc. 22 MNpukaaa BBOAY Yepe3 COYHAOMEHT i Mia OYHAOMEHTOM



BOAOMIPHI BY3AU

AAS BUPOXYBAHHS BUTPATU CMIOXKMTOI BOAM HA MIANPUEMCTBOX, TOOMOACHKMX BYAIBASIX TO XKMTAOBMX
OYAMHKAOX BCTOHOBAKOIOTb AIMMABHMKI BOAM (BOAOMIPM). B CYHACHMX YMOBAX HOMHACTILLE AAS OOAIKY
BUTPDAT BOAM BWMKOPWCTOBYIOTb TOXEOMETPMYHI BOAOAMMABHMKM 3 POOOYMM OPFOHOM B BUIASAI
KPUABHATKM QOO TYPOIHKM.

MY HEBEAUKMX BUTPATAX BOAM (KBAPTUPM, OKPEMI LLEXM, TAGABHI i T.A.) | AIIMETPCAX BBOAY AC 50 MM
BUKOPUCTOBYIOTb KPUABYQATI LLIBUAKICHI BOAOMIPU 3 AIOMETPOM YMOBHOTO MPOXOAY BiA 10 A0 50 mm,
POBOYOK YOCTUHOIO FKOTO CAYTYE KPUABYATKA 3 BEPTUKAABHOLO BICCIO (MEPNEHAMKYAIPHO AO MOTOKY
BOAM), KA MiA TMCKOM CTRYMEHIO BOAM MOBEPTAETLCA. YMM LLIBUALLIE PYXAETLCS BOAQ, TUM LLIBUALLIE
MOBEPTAETHCH KPUABYATKA | TUM LLIBUALLIE MPALLOE AMMABHUIA MEXAHI3M. LLi AMUMABHMKM HO3MBAIKOTb
CYXOXIAHMAMM, TOMY LLLO BOHM MAIOTb ABI TEPMETUHHI KOMEPU: OAHY AAS KOUABHATKM TO BOAM, O APYTY -
AA AMMABHOTO MEXQAHI3MY. BOAOMIPH PO3PAXOBAHI HO rAPS4Y | XOAOAHY BOAY (B rApPS4MX MIACUAEHC
KPWMABYOTKA) | 301 30BHILLIHIAM BUTASAOM BIARI3HAOTHCA KOABOPOM (CUHI - AASI XOAOAHOIBOAM, HEPBOHI - AAR
raps4oi). Kopnyc KpUABHATUX BOAOMIPIB BUTOTOBAAIOTE B OCHOBHOMY i3 AQTYHI, MOKPUBAKOTH GOAPOOIO
HQ €MOKCUAHIN OCHOBI. AIMMABHUK AAS XOAOAHOI BOAM HE MOXXHO MOHTYBATU B MEPEXKY FAPSH0I BOAM i
HABMAKM, TOMY LLLO KOXXEH AMUABHMK PO3PAXOBAHMIM HO CBOKO POBOHY TEMMEPATYPY.

AAS BPOXYBOHHS BEAMKMX BUTPAT BOAM (HA MIANPUMEMCTBOX, 3ArAAbHUIM OBOAIK BOAM BCbOrO
>KUTAOBOTO BYAMHKY, TOLLLO) BUKOPUMCTOBYIOTb TYPOIHHI BOAOMIPHU 3 Ay 50-200 MM, POBOHMM OPTOHOM
AKX € TYPOBIHA, LLLO MOBEPTAETLCA MiA CTRYMEHEM BOAM MAPTAAEABHO MOTOKY.

Puc. 23 - Al9MAbHMKIM XOAOAHOI TA rOPSY0I BOAM 3 Pi3bOOBMM 3'EAHAHHIM

MpuHUMN POBOTM TYPBIHHMX BOAOMIPIB TOKMM CAMMM, 9K | Y KPMABHATMX, TIAbKM KOPMYC BMKO-
HYETbCA MEPEBAXKHO i3 4YOBYHY AAG MPOUEAHOHHA AO CUCTEMM.

-

=

Puc. 24 TypBiHHMM BOAOMIP 3 PAQHLLEBMM 3'EAHAHHIM

BOAOAMMABHUKM /K KPUABYATI, TAK I TYPOIHHI/, MTOBUMHHI Oy T NMIAIBPOHI HO MPOMYCKAHHS MAAKCHMMOABHOI TA
PO3PAXYHKOBOI BUTPOTU BOAM 3 YPOXYBAHHAM MO OTUMOXKEXKHOI BUTPATM.

3 KOXXHOTO BOKY BOAOAMMABHMKO PO3MILLLAKOTECS MPSIMI AIAIHKM TRYOOMPOBOAIB 30BAOBXKKM HE MEHLLIE 3
AIOMETPIB TPYOM BIAMOBIAHO AO i MICAS BOAOMIPY, A TAKOXK 3ACYBKM QOO BEHTEAI.

Ha BXiAHOMY NaTPRYOKY MICAS 3QMiIPHOI APMATYPU BCTAHOBAIOKOTb GIABT MRYOO0I OYMCTKM, KM 3ATPUMYE
TBEPAIMOCTUHKM, LLLO €'Y BOAI HOCTILLIE BUKOPMCTOBYIOTH MYCTDTOBI GOIABTPU AIIMETPOM 15,20, 25, 32, 40 MM,

[MICAS BOAOAMMABHMKO OBOBA3KOBO CTABAATL 3BOPOTHIM KAQMOH HO BUMOAOK QBAIL.

OBBIAHAO AHiS BOAOAMMABHMKO € OOOB'I3KOBOKO MMt HOSBHOCTI OAHOTO BBOAY B OYAMHOK, O TOKOX SKLLLO
BOAOMIPU HE PO3POXOBAHI HO MPOMYCKAHHSA BOAM MM MOXEXKI. 3BUHAMHO, 30CYBKA HO OOBIAHIM AHIl 3aKPUTO
iONAOMOOBAHA.
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BOAOMIDHMI BY30A, KM MOHTYIOTb MICAS MPOKAGACQHHS BBOAY 1, 30MPAIOTH 3i CTOAEBMX TPYO TO
JOACOHHMX YACTUH. BOAOAIMMABHIMK Y BY3Ai BCTAHOBAIOKOTb TOK, LLLOG HAMPAM PYXY BOAM CMIBMOAQOB 3i
CTRIAKOKO HA KOPMYCi AMMABHMKA. CYYACHI AMMABHMKM BOAM, 9K TYPOIHHI TOK i KPUABYAT, MOXHA

MOHTYBATU B OYAb-IKOMY CTOHI; MPW BEPTUKAABHOMY MOHTCOKI BOAC MOBMHHO MOACBATUCS 3HM3Y
BBEPX.

Puc. 25 BOAOMIpHMI BY30A:
Q- KyAbOBMU KPQH, 6- MepexiAHmK (LUTyL.ep); B- CITYACTHI QDIABTP; - AIMMABHUK;
A- 3BOPOTHIN KAQMQAH; €- CPIALTPR; XK,3 — CDITHUHIM, U,K — BY3OA MIAKAKOYEHHS BOAM

3riaHO 3 ABH 13.2: «AlMMABHMKIM MOTPIOHO PO3TALLIOBYBATH TAK, LLLOO AO HUX OYB AOCTYM AAS 3HATTS
MOKQ3HMKIB, OOCAYrOBYBOHHS, 3HATTS AAT METPOAOTHHOI MEPEBIPKM.)

3riaHO 3 ABH 13.4: «(BCTOHOBAEHHS! AIMMABHMKIB FAPSHOI i XOAOAHOI BOAM HO FTOPM3OHTOABHMX YM
BEPTUKAABHUX AIAFHKAX TPYOOMPOBOAIB BUSHAHAETHCS BUPDOOHMKOM.)



TPYBU AASl BOAOINPOBIAHUX MEPEX

OCHOBHMM EAEMEHTOM BOAOMPOBIAHOI MepeEXi € TPYOM. BOHM MOBUMHHI MPOMYCKATM 30ACHI
BUTPATU BOAM, BUTPUMYBATU MOKCUMMOABHMM POBOYMIM TUCK, 3a0E3MeYyBATH EKCMAYATALiio AO
KAMITAABHOTO PEMOHTY, MOTU HEBEAUKMI MAPOBAIMHMM OMIP, HE3HAYHY MACY TA BAPTICTb, HE BMAMBATH

HQ KICTb BOAM.

MaTepiaan Aas Tpy6onpoBoAiB
AAITPYOOMPOBOAIB BCEPEAMHI BYAMHKY 3ACTOCOBYIOTh:
»  Br1COKOAETroBaHI CTOAI
«  TpyOu 3 Mial, 3 OACOHHUMUM EAEMEHTAMM (CDITMHIAMM) 3 MIAT Y1 MIAHOTO CTIACIBY
»  3'€AHYBOAbHI MATEPICAM

o [lanacTmacm

+  3BAPHI M BE3LLIOBHI CTOAEBI TPYOM (Pi3bOOBI TRYOM),

M‘i

\.H

4 | —
. L. 2,
Puc. 26 Tpybu i oitmHm Ta6Auus 1
Y MOBHM AlameTp Toy6HO 30BHILLHIM aAlameTp (Dh), Tpybu, B MM
npoxia (Dy) pi3bdu (G), Craaesa WwosHA Be3LUOoBHA MoAimepHa
TPYyOH, BMM B AIOMAMOX Trgzgﬁbggﬁ% CTOAEBA TPYDA lje)Yele!
10 3/8" 17 16 14-16
15 1/2" 21.3 20 18-20
20 3/4" 26.8 26 25
25 1" 33.5 32 32
32 11/4" 42.3 42 40
40 11/2" 48 45 50
52 2" 60 57 63
65 21/2" 75.5 76 75
80 3" 88.5 89 90
90 31/2" 101.3 102 110
100 4" 114 108 125
125 5" 140 133 140
150 6" 165 159 160

be3woBHa cTaAeBa Tpy6a* — Tpyoq, LLIO HEMAE 3BAPIOBAABHOTO LLIBA, QOO iHLLOMO 3'€ AHOHHS,
BUTOTOBAEHO OAHMM i3 CNOCOBIB KOBKTU, MPOOKATKM, MPECYBAHHS.

CToAeBi TPYOM MAOTb HAMBIABLLY MILLHICTb, HEBEAMKY BAPTICTb, MPOCTI B MOHTOXI, MQAIOTb
MOXXAMBICTb 3TMHATUCH TO 3BAPIOBATUCH. AASG MPOKACAQHHS BCEPEAMHI OYAMHKY BUKOPUCTOBYIOTb
BOAOIa30MpPOBiAHI TRYOM AlameTpom 10-150 MM HA YMOBHMIM TUCK TMITa. HEAOAIKOM € Te, LLLO TOKi
TOYOM 300PYAHIOIOTh BOAY LIMHKOM TO 30AIB0M, AETKO MIAACKOTBCS KOPO3ii i BOAO B HMX HYOCTO He
BIAMOBIAQE CAHITAPHMM HOPMAM. AAE CbOTOAHI DIABLLICTb OYAMHKIB MOIKOTb CTAAEBI TOYOU, TOMY AAR
EKCMAYATALLI TOKMX CUCTEM MOTPIOHO MNP O HUX 3HATU.
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Puc. 28 MiaHi Tpy6m Puc. 29 IMoAiBIHIAXAOPHAHI TRDYOU

Puc. 30 MoainponireHoBi Tpy6m Puc. 32 MeTaanonAQCTHMKOBI TRYOM

Puc. 31 lNoaieTmaeHoBI Tpy6M

MAacTMacosi Tpyou y MOPIBHAHHI 3i CTAOAEBMMM MAIOTb PAA MEPEBAr: MEHLLY BAry, MPOCTiLLe
TOAHCMOPTYBAHHS, AETKE | LLBUAKE MOHTYBOHHS. [TOAIMEPM BIAZHOYQIOTLCS BUCOKOIO EAEKTPO-, MAPO-,
3BYKO- | TEMAOI3OAALLEID. AAS BOAOMPOBIAHMX MEPEX LLIMPOKO 3ACTOCOBYIOTHCA TPYOM MOAIETUAEHOBI,
MOAINPONIAEHOBI Ta TRYOM MNBX. MNpK TPAHCNOPRTYBAHHI FAPSHOI BOAM TEMAOBUTPATU € HEZHAYHMAM, A
MPEU TPAHCMOPTYBAHHI XOAOAHOI BOAM TRPYOU HE 3AMOTiBAIOTh. L ToyOM HE MAIOTh KOPO3Il | 30BAIKM
OCOBAMBIM CTPYKTYPI MATEPIAAIB, TOYDOOMMU HE NEPEACIOTCH KOAMBAHHS, TAYLLIOTHCS BIOQALLIT | LLIYAMM.
MaltoTb MIHIMOABHMIA TIAPOBAIMHMIM OMMIP, TOMY LLIO BHYTPILLIHA MOBEPXHA MAQCTMOCOBUX TPYD €
FACAKOID. HEAOAIKOM € TE, LLIO MAQCTMACOBI TRYOM MOIOTb HODAIATO MEHLLYY MEXAHIMHY MILHICTb,
OCOBAMBO MPU KOAMBAHHAX TEMMNEPATYPU, TA 3HAYHO BULLIMM KOEILLIEHT AIHIMHOTO PO3LLIMPEHHS, LLLO
notpebye AOMOMOIM MPUCTPOIB AA KOMMEHCALL TEPMIMHMX BUAOBXKEHb. KIM TOTO, MOAIMEPH
PYMHYIOTBCS BIA YABTPACDIOAETOBOIO OMPOMIHEHHS. LLi HEAOAIKM OBMEXYIOTb BUKOPUCTAHHA
NAQCTMACOBUX TPYO, X HE MOXHA BUMKOPUCTOBYBATKM HA BIAMOBIAGABHUX MEPEXKAOX, HAMPUKAOA
MPOTUMOXEXKHMX.

MoAieTUAeHOBI Tpy6H

MpM3HAYEHI AA BOAOTPOBIAHMX, KAHAAIBALLMHMX | TEXHOAOTHHUX TOYOOMPOBOAIB, LLi TRYOU Yy 8 — 10
PA3IB AETLLII BiA CTOAEBMX | MOIKOTb BIABbLLY EAQCTUYHICTb, 3ABAIKM YHOMY X MOXXHQA BUTOTOBAATH AO 300M
30BAOBXKM, 3MOTYBATM HO ©APABAH i B TAKOMY BUMASAI TOOHCNOPTYBATU. TRYOU HE PYMHYIOTLCS MiA
4OC 3AMEP3AHHS B HMX BOAM, BO MOAIETUAEH BIABHO PO3LLIMPIOETHCA | MPU PO3MEP3AHHI BIAHOBAIOE
nonepeAHin Po3mip. NMOAIETMAEHOBI TOYOM BUTOTOBASIOTH i3 MOAIETUAEHY HWM3bKOI LLABHOCTI (MHLLL)
AlameTpom 6 — 150 MM. € NoAIETUAEH BUCOKOI LLIABHOCTI (MBLLL), ToyOum matotb AlameTp 6 — 300 MAA.
[MOAIETUAEH 30BASKM MOPO3OCTIMKOCTI 30CTOCOBYIOTb AAS 30BHILLIHBOTO BOAOMOCTAYAHHS. AA rAPA4OI
BOAM BUKOPUCTOBYIOTb TRYOY i3 3LLUMTOTO MOAIETUAEHY. lNepeBaramm € xopoLua MAACTUYHICTb,
MOXXAMBICTb 3'€ AHYBATH CDITUHIOMM, | CTIMKICTb AOC NEPEMMHAHHS. HEAOAIKOM € BUCOKA BOPTICTb.

MeTaAonAacTUKOBI 6araToLwapoBi TPYOKM MAOTb NEPEBAN i METAAEBMX, | TAOCTMACOBUX TPYO —
BUTPUMYIOTb 3HOYHO OIAbLLIMM TUCK, CTIMKILLI AO MepenaAy TEMNEPATYP, XOPCTKI, MAIOTb HU3bKMIN
KOeMILLEHT AIHIMHOrO PO3LLUMPEHHS. Lii Toyou Aerki, AOBpe NPOTUCTOATL KOPO3il, HE MOKPMBAKOTHCA
HOKMMOM, HE OKMCAKOIOTLCS MPU B 3AEMOAII 3 BOAOIKD. BOHIM MAIOTb AOCTATHIO THYYKICTb, LLLO ACE 3MOTY
0e3 0OCOBAMBKMX 3YCHMAb HOACBATM IM MOTRIOHOI oopMUM. TEPMIH NPUMAATHOCTI Bia 20 A0 50 pPOKiB.
HannowmpeHiLLnmm € Tpyom 3 AlameToom 14-110Mm.

TabAamus 2 TexHiYHi XapakTepUCTUKU METAAONACACTUKOBUX TPYO

XapakTepucTuku Buam
BHYTPILLIHIN AlOMETP, MM 10 12 14 16 20
3OBHILLIHIM AIOMETR, MM 14 16 18 20 25
3OBHILLIHIM AIOMETP, AIOMM 3/8 1/2 5/8 3/4 1
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30BHILLUHIM LLAP 3 MOAIETUAEHY 30XMLLIAE TOYOOMPOBIA BiA PYMHYBAHHS TA KOPO3il. CepeAHiM LLIAP 3
OAIOMIHIEBOI CTPIYKM 30IAbLLIYE MILHICTb TPYOM. BHYTPILWHIM LWAP TOBCTILLMK 3A 30BHILUHIN,
BUrOTOBAEHMM i3 CTPYKTYPOBAHOTO XOPYOBOTO MOAIETUAEHY.

MiaHi TPyOGM 30CTOCOBYIOTb AAS BHYTPILLHIX CUCTEM BOAOMOCTAYOHHA | OMOAEHHS. Miab
XAPAKTEPUIYETHCS AOBIOBIMHICTIO, MAE BUCOKY AHTUKOPO3IMHY CTIMKICTb, BUTPUMYE BUCOKI TO HU3bKI
TEMMNEPATYPU, HE BOITbCH YABTDAMIOAETY, HE CTAPIE | HE KPULLIMTBCS, € EKOAONHHO YMCTOK, MAE
OHTUMOOKTEPULLMAHI BAOCTUBOCTI | TOMY PEKOMEHAOBAHA AAS BUKOPUCTOHHS Y BOAOMPOBOACX. MiAHI
CUCTEMU TPYOOMPOBOAIB AQKOTb HEMEPEBEPLLEHY HOAIMHICTD MPWM MOPIBHAHO HEBEAMKMX BUTPATOX.
HeAOAIKaMIM MIAHKX TPYOOMPOBOAIB € X 3AATHICTb MIAAOBATMCS TOHYKOBIM KOPO3Il MNP NMOPYLUEHHI
MPOLLECY MAMKM, EAEKTPOKOPO3II TA BPA3AMBICTb TOYO A0 MEXAHIMHMX MOLLUKOAXKEHDb YEepe3 TOHKY
CTiHKY.

3O0BHILLIHIM TPYOOMPOBIA BUKOHYETHCA 3riaAHO 3 ABHB.2.5-74:2013 01 12.21

BHYTPRILLHIM BOAOMPOBIA BUKOHYETLCS 3riAHO ABH B.2.5-64:2012 n 9 «Tpy©onpoBOAM i ApMATYPON
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APMATYPA ANl BOAOMNMOCTAYAHHA

BoaoOpo3BipHO apmMaTtypa  MNpU3HOYEHA AAR  HaBopy  (BiAGOpY) BOAM i3 CUCTEMM
BOAOMOCTAYAHHY. BOHO mMae OyTM 3pYYHOKO TA HOAIMHOIO B KOPWCTYBOHHI, AOBFOBIMHOMD, HE
AOMYCKATK BTPAT BOAM, MATU €CTETHYHMIM BUIAIA, MACBHO MEPEKPUBATK MOTIK BOAM. ApmaTypd
MQE BUTPUMYBATU MOAKCHUMOABHUIM TUCK, HE MEHLLMM, HDK TPYOW CUCTEMM BOAOMOCTAYOHHS.
AIOMETPU APMATYPUM MOBUHHI MATU Ti XX BEAUMYMHU YMOBHMX MPOXOAIB, LLLO MU TPYOU AAS IX
3'€CAHOHHS.

APMATYPY  BHYTPILLHIX BOAOMPOBOAIB MOAIAIIOT  HO  TPYOOMPOBIAHY T4  BOAOPO3DIPHY.
Tpy©onpoBiaAHY QPMATYPY BCTOHOBAIOKOTb HO BOAOMPOBIAHIM MEPEXI AAR YMPOBAIHHS MOTOKOM
BOAM. BOAOPO3BIPHO APMATYPA PEAIOTYE MOACQHY BOAM CMOXMBAYOM.

AO BOAOPO3BIPHOT APMATYPM HOAEXKATD:

e KPQHM, LLIO MOAQIKOTb BOAY OAHIET 3 TEMMNEPATYP (XOAOAHY QO rapsuy).

(o)

Puc. 33 BuxiaHumi BEHTHMAb Puc. 34 MopO30CTiMKMi BEHTUAb Puc. 35 CUMBOAM

BEHTUAI BUXOAY CAYXKATb AAG 3060PY BOAM. BOHM MAIOTh AMLLIE BAQCTMBICTb MEPEMUKAHHA HA
XOAOAHY 4M FAPSHY BOAY. 3MILLIYBAHHS BOAM BCEPEAMHI APMATYPU HEMOXAMBE. MOPO3OCTIMKI
LLIAQHIOBI BEHTWAI HE 30MEP3AIOTb B3MMKY. AKLLLO BEHTMAb HE 3AKIAbLLLOBAHMIM, TO 3 MMEHIHHMX
NPUMHYMH  MYCUTb  OYyTKM  MOPOXHIM. HOPMOABHI  BUXIAHI  BEHTWAI  BUKOPUCTOBYIOTb TOM, A€
KOPUCTYIOTbCH AMLLIE XOAOAHOK QOO rapsyHoO BOAOK. MOPO3OCTIMKI BUXIAHI BEHTUAI (LLACQHTOBI
BEHTUMAI) BCTAHOBAIOIOTb TAM, A€ KOPUCTYIOTHCS BOAOKO TOKOX B 3MMOBUM MEPIOA.

YLLAbHEHHS BIAOYBAETLCS Y BGIABLLOCTI BUMOAKIB Y CTAKQHI 44 HAO AMCKY, OCOA YTBOPIOETHCS 3
KOPO3iMHOrO marepiaay. OBEPTAOABHUMM PYXOMKM MOBOPOTHOI PYYKM BEHTMAbL BIAKPMBAETLCS YU
3AKPUMBAETLCY. Y MOPO3OCTIMKOMY LLUAOHTOBOMY KAQMAHI BEHTUAbL MOUBOAMTLCS B AitO MOAOBXKEHMM
LLUMMHAEAEM. BEHTHAD 3HOXOAMTLCS HO BHYTPILLIHIM CTOPOHI OYAIBAI. BUXiAHI BEHTUAI - 3MILLIYBQUI, SKi
MQOIOTb ABA TMIABEAEHHS BOAM /XOAOAHO TA rAPAHA/ | AO3BOAAOTL 3MIHIOBATM BUTPATU BOAM i
TEMNEPATYPY.

e 3MilUYBAOYI, 9Ki MQOKOTb ABO MIABEAEHHS BOAM /XOAOAHO TA TAPIHA/ | AO3BOAAOTb 3MIHIOBOTH

BUTPATM BOAM | TEMNEPATYPY
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Puc. 36 3araabHa ByAOBQ 3MILLIYBAYA BOAM (OAHOBOXKIAbHMIA)
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Ba>KiAbHI 3MILLIYBQHI MOXYTb BYTM KAPRTPMAXKHI TO KYAbKOBI. KATPUAXKHI 3MILLYBAYI MOAIAAOTL HA
KEPAMIYHI T MAQCTMKOBI, 3OAEXHO BiA BCTABKM.

B 30A€XHOCTI BiA NPU3HAYEHHS KPAHU PO3PI3HAIOTD:

3MillyBaY AASl YMUBAABHUKA MAE 3irHYTUM BUAMB, PO3TALLIOBAHMI HA
BIACTAHI 170-180 MM BIA CTiHU. AAS 3PYHHILLOTO KOPUCTYBOHHS HO BUAMBOX
BCTOHOBAIOIOTb CTRYMEHEBUMPAMASNI | AEpPATOPM.

ABOCTOPOHHIM 3MilLyBa4YeM MEPEMUKAIOTE ODEPTOBUMM  PYXAMM
rapsdy i XOAOAHY BOAYy. BOAQ MOTPAMNASE 4Yepe3 KAAMNAH Tapsyoi Hm
XOAOAHOI BOAM Y 3MILLIYBOABHY KOMEPY B KOPMYCi MPUCTPOIO, O 3BIATM HO
BMXIA. Temneparypa 3MILLIAHOI BOAM BU3HAHAETLCSH PYKOK HO AOTHK. Puc. 37 3miLLiyBad And

KOAMBOHHS TUCKY B MEPEXI, 3MIHM TEMMEPATYPU TEMAOI BOAM TO yMUBAABHMKQ
30IABLLIEHHS OB'EMY TYMOBOTO YLLIABHIOBAYA BEHTUAA MPU3BOAITE AO 3MIHM
TEMNEPATYPU 3MILLAHOI BOAM. Lle MOTPIOHO MOTIM 3HOBY BIAPEMYAIOBATU BRYYHY. MOXE MUHYTH
YUMOAAO HACY, MOKM BIAPENYAIOETLCA MOTPIOHA TEMMNEPATYPA, 3AAEXHO BiA BTPATM BOAM TA EHETII.
My BUCOKIM TEMNEPATYPI rAPSHOl BOAM ICHYE PU3MK OMIKY, SKLLO OyA€ BIAKOUTUIM BEHTUAL AULLIE
raps4oi BOAM. 30BAIKM MPOCTIM BYAOBI IX AETKO PEMOHTYBATH.

3MiLLlYBAYi AASI MUMKM 30 KOHCTPRYKLLIEKD QHOAOTHHI 3MILLIYBAYOM AA YMUMBOABHMKIB, AAE MOIKOTb
NOAOBXEHMIM BUAMB (BiA CTiHM 240-300 MM), CTOYMEHEBMMPAMASY ABO aepaTop. AAS MUTTE MOCYAY
3MILLIYBOY MOXE KOMIMAEKTYBATUCS LLLTKOIO HO THYYKOMY LLIAGHTY. [TABEAEHHS TApPAYOI i XOAOAHOI
BOAM AO 3MILLlYBOHO MOHTYIOTH i3 TPYO Ay 15 MM i PO3TALLIOBYIOTb HA BIACTOHI 150 MM OAMH BIA
OAHOTO.

3MiLLyBaYi AAS AYLLY OOAQAHYIOTb AYLLIOBOKO CITKOK 3 THYYKMAA LLIAGHTOM.

1. 'YMOBI MPOKAQAKM
2. Kopniyc 3miysa4a

3. KpaH-6ykcm e / 4
4. PyKosTkM (Dy4KH, MAXOBMKM) r .

' 5. TBUHTM ]
6. 3ATAYLLIKM [BMHTIB
7. BUAMB MOBOPOTHMM 10. KpusoLumn
(HOCUK) 3miLLyBQYQ 11. CneusiHT
7. (1) gpikcye ravika 12. Pyyka nepemmkaya
8. 30AOTHMK 13. [BUHT
8. (1) 3 ryMOBOIO MPOKACAKOIO  14. AeKOPATUBHA 3ATAYLLKA BUHTA
8. (2) 3 rBUHTAMM 15. TyMOBQ MPOKAQAKQ
9. MNepexiaHmk 16. HOKMAHQ ramkQ rHy4Kkoro LUAQHIa

Puc. 38 KOHCTPYKLUIS 3MILLIYBAYQ AAS AYLLY

3MilLyBaYi AAS GiAe BCTOHOBAIOIOTE HO MOAMYKY MPOUACAY; BOHM MQIOT %y 00
nepemmKaY, LLLO HAMPABASE BOAY Y BUAMB B0 y BOPT MPUACQAY AAL MOTO
OBIrpiBy NepeA BUKOPUCTOHHAM.

3MilyBaY AASl BOHHU ODAQAHOHMM BUAMBOM AAS HAMOBHEHHS BOHHM
TA AYLLOBOK CIiTKOK, gKA 3'€AHAHA 3 KOPMYCOM THYYKMAM  LLACHIOM.
3MILLIYBAYI MOHTYIOTb HO CTiHI 000 HO BOPTY BAHHM.

Y MEXAHIMHMX 3MILLIYBOYOX TUCK BOAM | TEMMEPATYPA PENYAIOETHCS Puc. 39
PUYATOM ABO PYYKOK. TUCK PEMYAKOETLCH, FK MPOBUAO, MIAHATIAM QOO 3MiLLIYBAYa AT Bine
MNOBEPTAHHAM PYHKM. MOBEPTAHHAM QOO BIAXMAEHHAM PYHKU OTPUMMYETLCS
NoTpIOHA TemnepaTypd. Lle BiAOYBAETbCS LLIBUAKO, OCKIAbKM PYYKA MPOCTO MOBEPRTAETHCA Y
NOTPIOHE CTAHOBMLLLE. YLLUABHIOIOYI  LLUAMOU  BUIOTOBAEHI 3 KEPAMIKM, FKA MAE  BMCOKY
3HOCOCTIMKICTb, CTIMKICTb AO TEMMEPATYP TA 3MIHEHHS doopmm. Ui Lambm LLLIABHO MPUASrQOTh,
OCKIAbKM 3HOXOAATbCA OAHO HA OAHIM. HAMAPRIOHILLI MOPKW HA YLLLIABHIOBOHIM MOBEPXHI YTBOPRIOKOTH
PE3EPBYAP AA 3IMALLLYBAHHS | 300€3MedyoTh AeTKE MIAHATTS TA OMYCKAHHS.

KOAMBAHHS TUCKY TO TEMMNEPATYPU Y MEPEXI MPU3BOAATb AO 3MIHU TEMMEPATYPU 3MILLYBAHOT
BOAM. LLe peryAloeTbCs pyKoto. 3i BCTAHOBAEHMM OOMEXKYBOABHMM KIABLLEM KYT BIAXMAEHHS MOXHA
3MEHLLIMTM, O 30PA30OM | TEMMEPATYPY 3MILLIYBOHOI BOAM. 3i 3MEHLLIEHHIM KyTA HOXMAY,
3MEHLLIYETLCS TAKOX | TMCK. LLi 3MiLLIyBAHI MOXXYTb HEBEAMKMM HOTUCKOM PYHKM 3MIHIOBATU THUCK.
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TepMOo3MiLLYBAYi AAS AyLLA

Lle apmatypaq, LLIO QBTOMATHHO MIATRPUMMYE 30ACQHY TEMMEPATYRY BOAM.

TEePMO3MILLIYBOHI  MOIKOTb  OCOBAMBICTb  QKTMBYBATM  MOAQHY BOAM i
PENYAIOBATU TUCK, LLLO BMKOHYETHCS MOBOPOTOM PYYKM, KA 3HOXOAMTBCS
3AIBAL, MPU LILOMY TEMIMEPATYPA BOAU MATOUAMYETHCS OBTOMOTUHHO.

TepMo3MillyBayi MAIOTb NEpEeBAru:

1. EKOHOMHICTb. HiTKE PETNYAIOBOHHSA MOAQHI rOPS4Ol BOAM AO3BOASE
YHUKHYTU MIABULLLEHOI BUTDATM BOAM.

2.4iTke BIACAIAKOBYBAHHS TEMAOBOIO O©AAAQHCY BOAM. CUCTEMA AO3BO-
AJE YHUKHYTU BMMOAKIB KOAM MOACQETLCS TIABKM XOAOAHA QBO TiAbKM rapsHa BOAQ. B BMMNaAky
BIAKAKOYEHHSI BOAM, 3MILLIYBOHHS MPUMUHAETCS.

3. CTiMKICTb AO KOAMBAHb TMCKY CUCTEMM BOAOMOCTAHAHHS. TEPMO3MILLIYBOY MOCTIMHO ACE 30AQHY
Temneparypy. TemnepatypHux nepenaais He Oysae.

MaKCHMMOABHO KOPEKTHO BiH QOYHKLLIOHYE B CUCTEMI, A€ BIACYTHIM NEPEMOA TUCKY.

TepMo3MiLLyBa4Y CKAGAAETHCS 3:

1. Kopnycy. 3A€BIAbLLIOTO, LLE BUAOBKEHUN LIMAIHAD 3 ABOMA OTBOPCOMM AAS MIA'€EAHAHHS XOAOAHOI
411 FaPA4OI BOAM.
2. KpaHa — ByKCa 3 KEPAMIMHUMIM AMCKAMM. BCTOHOBAKOETLCS, SK MPABUAO, B AiBUIM TOPELLL LIMAIHAPY.
3. TEpPMOCTATUYHOTO KAPTPUAXKA — AAS TIATOMMOHHS AQHOI TEMMNEPATYPU BOAM.
KapTpHuAX CKAGAAQETLCS 3:
1. Kopnycy.
2. LLIToKa 3 Mpy>KKHOIO.
3. BTyAKM 3 HEBEAMKMMU POAAIOABHUMM OTBOPAMM.

MNpuHUMN po6oTHn

B kopnyci € cneuiaAbHO MOPOXXHMHA, 3AMNOBHEHA BOCKOM ([apadbiHOM), BOHQO 3B'93QHA 3i
LLUTOKOM. [ONaAQIO4M B KOPMYC KAPTPUAXA, raps4a BOAQ HAMPIBAE BICK i BiH, PO3LUMPIOIOYMCH B
06'EMI, BUKAMKAE PYX LLTOKA.

LLITOK nepecyBAE BTYAKY, 3MIHIOIOHYM MPOXIAHMM PO3MIP KAOHOAIB XOAOAHOI TA TAPS4OI BOAM (B
LLbOMY BMMOAKY MOTIK XOAOAHOI BOAM 3BIAbLLIYETCS). B CEPLEBUHI € CMELIAAbHMIA 30XMCT, KM
nepeKkpmBAE BOAY B BUMOAKY PI3KOrO 3MEHLLIEHHS MOACQHI BOAM. Lle CTBOPEHO 30 MPUHLMIOM
PI3HULL TUCKIB: KOAM TUCK B OAHOMY 3 KOHOAIB MEPEBULLINTL AOMYCTMMI 3HAYEHHS, BTYAKQ
NEPEMICTUTLCS TAK, LLLO OBMABO KOHOAM BYAYTb MEPEKPMUTI.

BIABLLICTb QMAPATIB MAKAKHOIKOTL 301 KAQCHMHHOKO CXEMOKD: 3AIBA KAHOA FARSHOI BOAM, CMIPCBA — XOAOAHOI.

JKLLO B Mepexi 4acTo ByBatOTb
KOAMBOHHS TUCKY, TO BiH MOXE OyTH
CAQOMI. . Tomy 3A3ACASTIAL o ‘ ! OBMEyBAN HOAGH
6C1>KCI.I‘-|O BPI3ATM B MEPEXY PIALTD  gyrpam Boan raPHOT BOAM
TOHKOI OYMCTKM BOAM | PEAYKTOP /
TUCKY, LLLOOW TPOLUKMU 3MEHLLMTU -3
nepenaa TeEMNEePaTyPH BOAM. KEC?STAS:‘Z;“

TexHoAoriYHa NOCAIAOBHICTb
MOHTQKY 3MiLLYBAYiB HA CTiHY
1. BCTOQHOBAIOIOTE EKCLLEHTPMKM B
PO3ETKH, SKi BMYPOBAHI B CTiHY (AAS
KPALLLOI repMETU3ALLII BUKOPUCTATU
YLLLABHIOBQH).

2. HO eKCUEHTPUKM HOMBUHYYIOTHCS
BIAODPO>KYBAMI. PeryAOBaHHA
3. MPUKPYHYETbCSH 3MILLYBOY. TAMKM  Tucky

Puc. 40 TepmosmiLysay
AAS AYLLIO

__I'.

YNpPABAIHHSA
,/ TeMNepaTypu BOAM

~ KapTtpuaxi

3ArBUHYYIOTECH AETKO KAIOHEM, HE 3MILLAHG
AOTATYIOMM  AO  KiHUS, LWo6 He fay £ P BOAC

. 5 EryAIOBAHHS
3PIATH MPOKACAKIA. Temneparypu TepMOCTATHUYHMIA

4. [TiA'€EAHYETLCA THYHKMM LLAQHT.

EAEMEHT KAPTPUMAX

Puc. 41 KOHCTPYKLIS TepMO3MILLIYBAYA
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BMCOTO yCTOHOBKM | 30KPINAEHHS BOAOPO3ETOK MOBMHHA 300€3MeYyBATH MIHIMOABHE NAEYE BUTUHY
MPEU TEMNEPRATYPHOMY PO3LLMPEHHI BIABEAEHHS MOAIMEPHOTO TPYOOMPOoBoAY. Cami BOACPO3BIPHI
KPQHW, B TOMY YUCAI KDOHM B BAHKAX YHITA3IB TA 3MILLIYBAYI MOXKYTb MIA'€AHYBATUCSH AO BOAOPO3ETOK
Be3nocepeaHbO AbBO HYepPE3 MHYYKi LLUAQHA. IHLLUMMIM CAOBOMM, BOAOPO3IETKM MOXKYTb OYTH 3AKPIMAEHI
HQA CTiHIi B OYAb-IKOMY MICLL MO BUCOTI, OAE MPU LIbOMY BUCOTA MOBUHHA OYTU HE MEHLLIOIO, HIK
HEOOXIAHE AAS AOHOTO TPYOOMPOBOAY MAEYE BUMMHY, QOO BIAPA3Y HA BUCOTI YCTAHOBKM KPAHIB TA
3MILLIYBQNIB.

Cami BOAOPO3BIPHI KPAHU i 3MILLIYBAYI BCTOHOBAIOKOTH HO 250 MM BULLLE BOPTIB PAKOBMH i HO 200
MM BULLIE OOPTIB MMIMOK, BPOXOBYIOYM BIACTCHbL BiA ©OPTY AO FOPM3OHTAABHOI OCI KpAHO abO
3MILLIYBOYQ; TYAAETHI KPAHM TA 3MiLLyBa4i — HA 200 MM BULLLE BOPTIB YMMBAABHMKIB; BOAOPO3DIPHI
KPQAHW B AQ3HAX — HA 800 MM BIA MIAAOTU. 3ATAAbHI 3MILLIYBAYI AAS BOHH | YMMBOABHMKIB MOHTYIOTb HO
BrcoTi 1100 MM, A 3MILLYBAYI AAG BAHH | AYLLIOBMX MIAAOHIB — HA BMCOTI 800 MM BiA MIAAOTU AO
FOPM3OHTAABHOI OCI 3MILLIYBAYIB. AYLLIOBI CITKM BCTAHOBAKOIOTL HO BUCOTI 2100-2250 MM BiA MiaAOTH (6O
AHQ AYLLIOBOTO MIAAOHY) AO HU3Y CiTKM, O 3MILLIYBOABHY APMATYRY AAS AYLLIB— Ha BHUCOTi 1200 MM BIA
MIAAOT. SMMBHI KDOHM AO YHITA3IB PO3TALLIOBYKOTb HO BUCOTI 800 MM BIA MIAAOTM AO OCI KPAHQ.

BoAOpO3ETKM KPINAATE BE3NOCEPEAHBO AO CTiH, AKLLLO Ti 30OOAEHI 3 LLEMAM, KOMEHIO 060 AepeBA. B
CTIHOX 3 MMNCOKAPTOHY MOTPIOHO BCTAHOBAKOBATU TOABEPCH. TPABEPCHU — LIE METAAEBI MAACTMHM 3
OTBOPCOMM AAS KRIMAEHHS AO HUX AOITUHIA (3 BYXAMM) — BOAOPO3ETKM. TpABEPCH OYBAKOTh PI3HMX
KOHCTRYKLLM. BOAODO3ETKM MUY MPUXOBAHIM MPOKAQALL TRYOOMPOBOAY MOBMHHI BUCTYNATH 3 CTIHW HA
TOBLLIMHY OBAMLIKOBAABHOI MAUTKM | KACIO (MPUBAM3HO 1 CM), AKLLLO 3rOAOM MAQHYETHCH OOAMLLIOBOHHS
CTiH AMTKOIO.

Kpim BOAOPO30BIPHOI, icHYE TPYyOOMPOBIAHO APMATYPRd, §SKY BCTAHOBAKOIOTb B MEPEXI AAS
YMPOBAIHHS MOTOKOM BOAM.

3AAEXKHO BiA MPU3HOYEHHS, TPYOOMPOBIAHO APMATYPA MOAIAFETBCH HA 3AMIPHY, PETNYAIOIOHY i
3ano6iKHY. B OCHOBHOMY BMKOPMCTOBYETHCS 3AMIPHA APMATYRA 3 CiPOrO KOBKOTO YOBYHY, CTAAI,
OPOH3M, AQTYHI.

PeryAloioda apmaTtypa MIATOUMYE BUTRATM AOO TMCK HA PIBHI OMTMMOABHOIO pexmmy. Le
PENYAITOPU TUCKY TA BUTPAT.

3ano6ixXHa apMaTypa 3aXMLLAE CUCTEMY MPU MEPEBMLLIEHHI MAPAMETRIB HOA AOMYCTUMUMM.
AO 30MOBPKHOI APMATYPU BIAHOCATLCS 3AMOBIDKHI TO 3BOPOTHI KAQMAHM. 3AMOOKHI KAQMOHM
OBTOMATMHYHO BUIMYCKAIOTb BOAY 3 TPYO Mpu NOSBI TUCKY BULLLE AOMYCTUAMOTO. MPU 3HVDKEHHI TUCKY,
BOHM 3AKPMBAIOTHCY. 3BOPOTHI KAQMAHM 3ANOBIraioTb PYXy BOAM B 3BOPOTHbOMY HAMPSIMKY MpPK
3YMUHLL HOCOCIB YU 3HUXKEHHI TMCKY B 30BHILLIHIM MEPEXKI HVXKYE, HK Y BHYTPILLIHIM CUCTEMI.

CrMBOA
npobka AMCK 3QCyBKa
KpoaH BeHTAb 3acyska 6
. B r
KOPKOBMM LUMBEPHOro Ty

Puc. 43 Buan apmartypu:
a - 3anipHa; 6 - 3aXMCHQA;
B - KOHTPOAKIOYQ; T - 3ar0BiKHA

Puc. 42 Buam 3anipHOI apmatypum

-

Puc. 44 Apmatypa po3noaiabya i BOAOPO3BIPHA:
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PIABTPU AN OSULLEHHA BOAU

MPAKTMKA MOKA3AAQ, LLO HAMAOLUJAbHILLIMIA CMOCIO TAPOHTOBAHOIO OTPUMMAHHS SKICHOI MUTHOI
BOAM — L T AOAQTKOBE OHMLLIEHHS 30 AOMOMOIOKD CMELAAbHMX QOIABTPIB, BIPHILLIE, CUCTEMM i3
AEKIABKOX QDIABTPIB 3 PISHUMM MPUHLMIAMM Al

HamnpocTiLLi oiABTPM OYULLLEHHS BOAM - HACOAKM HA KPAHU | TAEYMKN-COIABTOM - MAAO E€COEKTMBHI,
a X EMHICTb, 3Q3BMY4AM, HEBEAMKA. [MOTY>XKHI QOIABTPM, fKi BUKOPUCTOBYIOTbCH AAS OYMLLLEHHS
QPTE3IAHCHKOI BOAM B KOTEAXKOX, MOOMI3AKI | B KBAPTUPI Y4 HEBEAMKOMY OYAMHKY 1M HE MICLE.
Ham3pyyHiLLi AAS BUKOPUCTAHHA B AOMOALLIHIX YMOBQAX ©AratoCtyneHesi dPiAbTpM CepeAHbOl
MNOTY>XHOCTI. BOHM HOAIMHO OYMLLLYIOTb BOAY, KA BXE MOMNEPEAHbO MPOMLLAQ OYULLLEHHS HA
LLEHTPAAIZOBAHMX MICbKMX CTAHLLIAX BOAOOHMLLLEHHS QB0 HO ABTOHOMHMX YCTAHOBKAX APTE3IAHCHKOI
BOAM. KOMMOKTHI, IX MOXXHO AETKO PO3MICTUTU MiA KYXOHHOK PAKOBMHOK. BaratoctyneHesi AoiAbTpM
CepeAHbOI MOTY>XHOCTI 3PY4HI B EKCIAYATALLI, KOPUCTYIOTHCA MIABULLLEHUA MOMUTOM | 3AAOBOABHAOTL
©AraTo BUMOT AO IKOCTI IMTHOIBOAM.

3ATAAbHA BYAOBA <PIAbTPIB

3AEBIAbLLIOTO CRIALTOU AAS BOAM 3OMPAIOTb 3i CTAHAQPTHMX B3AEMO3AMIHIOBAHMX YOCTUH. PIABTOM,
PO3TALLIOBAHI MiA KYXOHHOK POKOBMHOK, CKAQACQKOTLCS MEPEBOXKHO i3 ABOX-M'ATW KOpnycis. Kopnycm
QOIABTPIB BUTOTOBASIOTH i3 MOAINPOMIAEHY, MACUAEHOTO CKAOBOAOKHOM TQ PO3POXOBAHI HO BEAMKMIA
TUCK. AAS QOIABTPIB FAPSHOI BOAM B MOBOYTOBMX YMOBAX HOMYACTILLIE BUKOPUCTOBYKOTb KOPMYCH i3
HEP>KABIKOYOI CTAAI TA AQTYHI. [TAHOIO 30MIHOKO TM € KOPMYCUK CTAHAQPTY, SKi BUTOTOBASIOTb i3 HEMAOHY,
APMOBAHOTO CKAOBOAOKHOM.

HacTo KopnycK 3a6e3nedyoTbC CMELIAABHUAMM KAQNOHOMM AAS 3HATTA TUCKY BOAM, LLLO MOAETLLIYE
NPOLLEAYPY X 30MIHW. 3BMYOMHO, B X KOHCTPYKLII nepeabadyeHa MOXAMBICTb MOCAIAOBHOTO |
NAPOAEABHOIO 3'€ AHOHHS KOPMYCIB.

Puc. 45 Cxemum qpinbTpiB

Puc. 46 MexaHivHi gpirbTpm Puc. 47 Cucrema 3BOPOTHOrO OCMOCY
AASl BOAM (Ha nprkaaai HacocyAfoll)
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Puc. 48 MoHTQXX QDIABTPIB Y CUCTEMI BOAOMOCTAYQHHS

| CTyniHb O4YULLLEHHSA (OHMLLLEHHS BIA MEXAHIHHMX AOMILLIOK).

Ha nepLuiv CTaAI BUAOAAKOTb NICOK | HEPO34YMHHI AOMILLIKM 301 PO3MIDOM HYOCTUHOK 5 MKM. Cepea
NOOYTOBMX CPIABTPIB AAS OYMLLLEHHS BOAM BiA MEXAHIMHUMX AOMILLOK PO3PI3HAOTE NPUCTPOI
KAPTPUAXKHOTO TUMY | CITYOCTI. B CITHACTMX CDIABTPAX BOAQ MPOXOAMTL Yepe3 AIAbTPYIONY CITKY,
BCTABAEHY B KOPMYC, O B KAPTOUAKHOMY - KAPTPUAXK 3 OIABTOYIOHMM MATEPIAAOM.

Il cTyniHb O4MLLLEHHSA (COPBLLA PO3HMHEHMX Y BOAI PEYOBMH | OPTAHIMHMX 3'€AHOHD).

Ller CcTyniHb NPUM3HAYEHUIN AAS BUAGAEHHS i3 BOAM PO3YUHEHMX FA3IB, B MEPLLY YEPIY XAORY, O TAKOX
necTmumAiB. 3AEBIABLLIOTO HOYMHKO TAKOTO CPIABTRY € OKTMBOBOHMM BYTIAAIM, SKE BUIOTOBASKOTH i3
Bepesn, QHTPALMTY i LLIKAPAAYMM KOKOCOBOTO FOPIXY, A€ MOXHAO BUKOPUCTOBYBATH | ABPUKOCOBI
KiCTO4KM. CNeLiaAbHA TEPMIMHHO OBPOBKA POOUTH MOTO BUCOKOMOPUCTUM i B LIMX MOPAOX 3ACTPSratOTh
MOAEKYAM 3000y AHEHMX AOMILLIOK, 3MIHIOIOTBCS BAOCTHUBOCTi BOAM: CMAK, KOAIP.

lll cTyniHb OYMLLLEHHS (OYMLLLEHHS BOAM METOAOM 3BOPOTHOTO OCMOCY). Y CTAHOBKM 3BOPOTHOTO
OCMOCY € HAMAOCKOHOAILLMMM MPUCTPOAMM AAF OYMLLLEHHS BOAM. OCHOBHMM X EAEMEHTOM €
HAMIBANPOHUKHA MEMBPAHA, PO3MIP BIYKQ SKOI MOXHAO MOPIBHATM 3 PO3MIPOM MOAEKYA BOAU. Hepes
MEMBPAHY MOXYTb MPOMT DO CAMI MOAEKYAM BOAM, QDO PEYOBMHU, PO3MID MOAEKYA KMX LLLE
MEHLLIMM. Hac Bia HaCY MeMBPaHM 3aBPYAHIOIOTLCS TA X MOTPIOHO 3MIHIOBATU. CepeaHiv TEpMIH
EKCMAYQATALLITMEMBPAH 2 POKM.

3BOPOTHIM OCMOC — HE EAMHUK METOA MEMDPAHHOIO OYMLLIEHHA. Aesdki dDIPMM 3 YCMIXOM
BUKOPUCTOBYIOTb O4YMLLLEHHS BOAM YABTPACDIABTPALLIMHOK MEMBPAHOIO.

Puc. 49 Cxema oYmLLIEHHS BOAM B KBAPTHPI

AONOMIXHI CTYNEHI OMULLLEHHA

MoBa Mae NPO MOM'AKLLIYBQAYI BOAM, AKi CTABASTb BIAPA3Y MICAN MEXAHIMHOTO OYULLLEHHS, SKLLLO
BOAQ MIABMLLLEHOI XXOPCTKOCTI. [HOAI, 1K AOMOMI>KHUMIM 30CIO AAT OTPUMAHHS BUCOKOAKICHOT BOAM,
BUKOPUCTOBYIOTb YABTPADIOAETOBI AE3IHADIKYIOHI CUCTEMM.

AAS TOrO, OB BIAKOPUIYBATU POBOTY HOAMIPHO 30CEPEAXKEHOTO ADIABTPY, AEAKI KOMMAHII
BUKOPUCTOBYIOTb AOMOMIKHUIM CTYMiHb — MIHEPAAI3ZATOP, 3AAQYA 9KOTO MOBEPHYTU Y BOAY
MIHEPOAbHI 3'€EAHAHHS.
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Mpu MOHTAXi TAKOI CUCTEMMU OHULLLEHHA BOAU, HEOBXIAHOIO YMOBOIO € BCTOHOBAEHHSA KAQMNAHY
3HMDKEHHSI TUCKY. AEAIKATHICTb GIABTOALLT, MiKpomeTp abo pm. MikpomeTp aopisHioe 1/1'000'000
METPA. AAS MOPIBHAHHS, BOAOCUHA A AMHU MAE AlameTp 70 pm.

MpPUKAGAM 3ACTOCYBAHHS

AAS 30XUCTY ODAQAHAHHS Y KBOPTUPOOYAYBOHHI BUKOPWCTOBYIOTh YYTAMBI CRIABTOM 3 AEAIKATHICTIO
o4mLLLEHHS Bia 80 A0 100 pm. BOHM 3QXMLLLAKOTE METAAIMHI YOCTMHM BiA HOCTOHOK i0>XKi, MOTHITHI KAQMCQHM BIA
MICKY, CKINOK T 0XKi | PELLITKY HO MPOTOYHOMY OBACAHAHHI BiA CKYMHYEHHS MICKY, CKIMOK TAHACTOHOKIPXKI.

B NPOMMCAOBOCTI HOCTO BUKOPUCTOBYIOTb MPUACAM 3 HYTAMBUMMUM COIABTPAMM 3 AEAIKATHICTIO
OYMLLLEHHS BIiA 5 A0 100 pm. AKLLLO QIABTP NOTPIOHMIM, MOTO BKA3YIOTb Y AOKYMEHTAX MOCTOYAABHMKIB.
MOPAA 34YTAUBICTIO OYMLLLEHHS, BKO3YETHCSH TAKOX TUM ADIABTPY.

TUNU BYAOBU PIABTPIB

PiAbTP 3i BBOPOTHOIO MPOMMUBKOIO

Taki QOIABTPM MAIOTb MAAEHBKI PELLITKM, 9Ki MEPIOAMYHO MOTRIOHO .
OYULLLOTH (MPOMMBATH). 3BOPOTHA MPOMMBKA MPOOBOAMTLCS CPIABTOOBAHOIO : o
NPICHOKO BOAOIO, LLIO TEYE AOAQTKOBO Y CTiHHI TPYOU. IHTEPBAA HACY MK i ‘e o
OYMLLLEHHSMM 30AEXKMTD BIA CTYMEHIO 300PYAHEH- HA MUTHOI BOAM | MOXE [ 9
TPUBATM BiA OAHOTO TUXKHA AO HOTUPBOX. \.o

3BOPOTHA MPOMMBKO MOXKE MPOBOAMTUCA ABTOMATUHHO 30 AOTTIOMOTOIO
peAe yacy abo BMMIPIOBAYA MEPEMAAY TMCKY. AAS LbOrO MOTPIOEH
EAEKTPOMEXAHIMHMM MPMBIA. LLe BUPILLIEHHS NPOBAEMIM AOPOTO KOLLITYE.

PiAbTp 6e3 3BOPOTHBOI NPOMUBKU (KapTpHAXKHMI CPiAbTP)

FOdopOBAHI NANEPOBI CPIALTPU MOIOTb AY>XKE BEAMKY MAOLLLY | MOXYTb
BBIOpATM HOBArato OiAbLLe 3AOPYAHEHb, HK LIMAIHAPWYHI NATPOHM 3i
LUTYYHOI PEYOBUHU. AAE, OCKIABKM KAPTPUMAXI CDIABTPY € TAKOX IAEAABHMM
KMBUABHMM CEPEAOBULLIEM AAT OAKTEPIM, X MOTPIOHO 3AMIHIOBATL HE
ni3HILLE, HDK KOXXHI 6 MICALLB. AAS LLbOTO MepeABaYEHi BIAMOBIAHI BIACIHHMM TA
nepenyCKHUIA KAQMNAHM,

3BOPOTHMI OCMOC

MPUCTRIM 3BOPOTHOTO OCAMOCY MPOCTILLMIA - LIE AYXKE YYTAMBMIA QOIALTP,
KA BOUPAE 3 BOAM A0 95% COAEMN, LLIO MICTATbCA B HiM. B ia€aAi BOAG
MOM'IKLLIYETbCS CMOHATKY AO O MMOAB/A. MICAS LIbOrO TMCK BOAM MIABMLLLYETbCS
HOCOCOM-LLEHTPUADYTOK BUCOKOTO TMCKY HA BiA 8 A0 10 Bap i mpoTtmckyeThCs
Yyepe3s AIALTP . [pr LbOMY BUHMKAE BIAbHMIA BiA COAI PO3YMH | COAbOBMIA
KOHLIEHTOAT, KM BUBOAMTLCS Y CTOKM. TTOMBAM3HO 65-80% 06'eMmy MOXKHA
BUKOPMCTOBYBATK gK MEepPMeaT | 30epirati y oL, 3 MPUCTPOEM, FKMM
MIABULLLYE TUCK, BOAQ HAMPABAIETHCA B MOTRIOHMM CUCTEMHUIM OAOK i
BIAMOBIAHO PO3MOAIAIETLCS. 3a NOTPEOAMM MNEHU MOXXHA BUKOPUCTOBYBATU BUCOKOAETOBAHY CTAAL TA
LLITY4HI MATEPIOAM AAG TOYOOMPOBOAY .

KoAr He nepeABaYEHO OKPEMOTO BUKOPUCTAHHS COABOBOTO KOHLLEHTPATY (MPMOA. 20-35% 06'emy),
BIH CKEPOBYETLCA Y BIAXIAHY TPYOY.

Puc. 50 PinbTp
3BOPOTHOI MPOMMBKM

Puc. 51
KarpuaxHuit qinbTp

Puc. 52 MNpucTpoi 380pPOTHHOrO OCMOCY
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YCTAHOBKU AAA NIABULLLEHHA TUCKY

MUY HEAOCTATHLOMY TUCKY B 30BHILLIHIM BOAOMPOBIAHIM MEpPEX,
AAMOTO MIABULLLEHHS B MEPEXXAX BHYTPILLIHIX BOAOMPOBOAIB Oy AMHKIB i
CrnopyA nepeAbayatoTb YCTAOHOBKM MIABULLLEHHS TUCKY, SKi MOXXYTb
CKAOAQTMCS 3 HACOCIB, BOAOHAMIPHUX OAKIB 3 HOCOCAMM HM
MAPOMHEBMATUYHMX YCTAHOBOK.

HamyacTtille AAS XMUTAOBMX | TOPOMOACBKMX OYAMHKIB
NPOEKTYIOTb TIAbBKM HACOCM. IX PO3MILLYIOTb Y MIABOAbHMX
NPUMILLLEHHAX MIA MNIATBAGMKM ABO B OKPEMMX MPUIMKOX 30BHI
OyAMHKY. LLi MpUMILLEHHS MOBUMHHI BYTU CYXMMMU, TEMAMMM i
BUCOTOK HE MEHLLIE HIXX 2,2 M.

He AO3BOA4ETLCSH PO3TALLOBYBATM HACOCU (KPIM MOXEXKHMX)
0e3nocepeAHbO MiA XXUTAOBUMMU KBAPTUPOAMMU, AMTIYHMMM QDO
rPYNOBUMM KIMHOTOMM B AMTAYMX AOLLIKIABHMX YCTAHOBKQOX, MiA
KAQCOMM 3ATAAbBHOOCBITHIX LLIKIA, AIKAPHIHUMM NPUMILLLEHHAMM,
POBOYMMIM KIMHOTOMM QAMIHICTOATUBHMX OY AMHKIB.

Hacocu nia'€AHYIOTb AO MepEeXi MICAS BOAOMIPHOTO BY3AQ.
HacocHi arperat BCTAHOBAKOKOTb HO OYHAOMEHTU, LLLO 3HOXOAATHCS
BULLLE MiaAOTM HA 20-30 CM, | OBACAHYIOTb HOAIMHOIO 3BYKOI3OASLLEIO,
KA CKAOAQETLCS 3 AMOPTM3ATOPIB MiA ArNPEratammM eAACTUHHMX
MPOKACAOK TA €AACTUYHUX NATPYOKIB AOBXMHOKW 0,8-1,2 M (BiBpO-
BCTCQBKM) HO BCMOKTYBAABHOMY TA HAMIPHOMY TPYOOMPOBOACOX. AAS
MPOTUMNOXEXKHMX HOCOCIB 3BYKOI30AALLIA HEOOOB'A3KOBA.

Y CUCTEMAX BHYTPILLIHBOrO BOAOMPOBOAY 3013BM4OIM 30CTOCOBYIOTh
BIALLEHTPOBAHI HOCOCUK HO OAHOMY BAAY 3 EAEKTOOABUIYHOM YEpE3
T€, LLLO BOHM HOAIMHILLI B pODOTI TA MPOCTILLI B EKCMAYATALL.

Ha HaMipHIM AiHIl KO)KHOrO HQCOCY BCTOHOBAIOKOTb 3BOPROTHMIA

KAQMNQH, 30CYBKY 0O BEHTHUAb, MOHOMETP, A HO BCMOKTYBOAbBHIM AIHIl

- TIAbKM 30CYBKY OO0 BEHTUAb.

MW BCTOHOBAEHHI HACOCIB, AOLLAbHO TAKOX MNepeAdaYUTH
OOBIAHY AIHIIO 3 30CYBKOI | 3BOPOTHIM KAQMAHOM B OOXiA HOCOCIB.

[ycK HaCOCiB MOXE BYTU ABTOMATUYHUM, AMCTAHLIMHUM aB0
PYYHUM. MPOTUNOXKEXKHI HOCOCUK MOXXYTb BKAIOYATUCS MYy CKOBUMM
KHOMKOMM, LLO PO3TALLUOBAHI BiAf MOXEXHUX KPAHIB aBo B
AMCNETYEPChKMX MYyHKTAX.

Mpu HeobxiaHOCTI Be3nepebiHOl NMOAQYI BOAM, MPAKTUKYIOTb
BCTAHOBAEHHS pe3epBHUX HACOCIB. KiAbKICTb pe3epBHMX
HACOCHUX QArperaTie BU3HAYAKOTb 30 AIOYUMMUK OYAIBEABHUMM
HOPMAMM. HOMMEHLLIA KIAbKICTb ArperaTiB B HAOCOCHIM YCTOHOBLL:
POBOYMM i PE3EPBHMUM.

AASl BOAONOCTAYAHHSA CbOFOAHI BUKOPUCTOBYIOTb 3A€6iAbLLIOrO
AONATHUH HACOC (LLEHTPOOBDKHUH).

Hacoc Ma€ KOAECO, LLLO 3HAXOAMTLCA Y BOAI. PIAMHA 30XOAUTL AO
OCi LLbOro koneca y Hacoc. OBEPTAAbHUMM PYXAMM KOAECA BOAC
3 BEAMKOIO LLIBUAKICTIO MOTPAMNASE HO30BHI. Y CMiPAAbHIM EMHOCTI LS
LLIBUAKICTb 3MEHLLIYETLCH. [ToU LLbOMY EHEPIiF LUBUAKOCTI MAMXKXe
MOCTIMHO MEPETBOPIOETLCS B EHEPTIIO TUCKY. ¥ LLeHTPOOGIKHOMY
HACOCIi BEAMKOIO TUCKY 4YOCTO BOYAOBQOHI LLIAMI PSA KOAIC OAHE 30
OAHUM (MOCAIAOBHE BKAKOYEHHS). PoBo4Ye Koaeco mae Bytu
30HYPEHE MOBHICTIO B PIAMHY. LIbOro AOCAratoTb 30 AOMOMOTO
3BOPOTHOMO BEHTMAL Y 3ACMOKTYBAABHIM TPYOI, kM 3a6e3nedye
HEBUTIKOHHSA PIAMHM Y 3BOPOTHOMY HAMPSIMKY. BCTAHOBAIOBAOHWMM
HOCOCOM TUCK i BUCOTA MIAMOMY B3AEMO3IAAEXKHI.

Puc. 53. TiaApOnHEBMATHYHA
YyCTQHOBKQ

Puc. 54.
3arambaeHm Hacoc

Puc. 55. HacocHa cTtaHLis

CnipaAbHUM
Kopnyc HanipHuM
naTpyb6ok

BcmokTyioumi
naTpyobok

Puc. 56 KpuabdaTka 3
BUKPUBAEHUMM
HQA30A AOMNACTAMM
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MpucTpoi NiABULLLEHHSA TUCKY

JK MPABMAO, MPUCTPIN AAR MIABULLLEHHS TUCKY HA MIANPUEMCTBI MOTPIOHMM, IKLLLO MIHIMOABHMM
TmcK Bia T00kPa (1 bar) B MiCLAX NTOAQHI BOAM HEMOXAMBO 306€3Me4MTU. [TPM BKAKOYEHHI Y BUKAIOYEHHI
HE MOBMHHI BUHMKATH MEPEMNAAM TUCKY. LLe BUPILLIYETLCA 30 AOTIOMOTOKO EMHOCTI 3 MEMBOPAHOIO. Liei
MPUCTPIM MOTPIOHMM HO TAKMX OB'EKTAX: BUCOKO PO3MILLLEHI XKUTAOBI PAMOHM, BUCOTHI OY AMHKM, TOTEAI,
TOLLO. [TOAQABLLI NPUCTPOI AAL MIABULLLEHHS TUCKY MOTPIOHI Y BUMAAKOX, KOAM MPAME 3'EAHAHHS 3
MEPEXKEID MUTHOI BOAM HEMOXAMBE, MEPEAYCIM Y MPUCTPOAX BUKOPUCTAOHHA AOLLLOBOI BOAM.

{MemMBpPaAHHA EMHICTb
~AMoTop

_|Aonatkosumi Hacoc

el PeryAtoBaHHY maHoCTAT

Puc. 57 MoHTQXX HQCOCY TQ PO3LLUMPKOBAABHOIO BaAKy

PYHKLLIOHYBAHHS

BOAQ 3 TMCKOM MOAQETLCH LLEHTOBKHUM HOCOCOM Y EMHICTb 3 MEMOBPAHOIO, IKA BCEPEAMHI MAE
MOBITPSHY MOAYLLIKY. 3 HOMOBHEHHSIM, MOAYLLKO MPUTUCKAETLCH. TUCK Y EMHOCTI 3 MEMBPAHOIO
MIAHIMQAETLCA AO BCKAHOTO MAKCUMOABHOTO TUCKY, MU AKOMY MEPEMMKAY TUCKY (PETNYASITOP TUCKY)
BUMMKAE HOCOC. B npoLeci 3a60py BOAM YLLIABHEHE MOBITPS BUTUCKAE BOAY Y PO3MOAIAbHY CiTKY.
OB'em BOAM | TMUCK Y EMHOCTI 3 MEMDPAHOIO 3MEHLLIYIOTBCH AO TUCKY BKAIOHEHHS | LLEHTPOODKHMIA
HOACOC 3HOBY BMMKAETLCS. [TOCAIAOBHO NIAKAIOYEHUM PEAYKTOPR TUCKY 3a0e3Mnevye CTAAMM TUCK.
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BOAOHAIMIPHI BAKU

BoaoHanipHi 6akn B OyAMHKOX 306e3meyytoTb HEOOXIAHMIM 3AMAC BOAM AAA PENYAKOBAHHS
HEPIBHOMIPHOCTI BOAOMOCTAYAHHS (MPK MNOCTIMHIM YW NEPIOAMYHIM HECTAYI TUCKY B MEPEXI), a Npm
HASBHOCTI MPOTUMOXEXHOTO OBACAHAHHS | HEAOTOPKAHHMI MPOTUMOXEXKHMM 3AMAC BOAM .

MeMOpaHHi po3LLUMPIOBAAbHI 6aKU (FIAPOaKYMyASTOPU).

MeMBPAHHMM PO3LLUMPIOBAABHMM BAK (ABO TMAPOAKYMYAATOP) € HEBIA'€EMHOK HYACTUHOIO
CUCTEMM BOAOMOCTOAYAHHY, B 9KiM € HACOCK MIABULLIEHHS TUCKY. 3Q3BMHOM, MEMODPAHHI BaKM
BCTAHOBAKOIOTb HO HAMIPHIM AlHII 30 HOCOCHOIO CTAHLIEHO.

Puc. 58 MOHTOXX pO3LLUMPIOBAABHOIO BaKa

KOHCTPYKTUBHO 6aK CKAGAQETbLCS 3 TAKUX EAEMEHTIB:

Hinan R MHENES A NOaITEA '
oy P EAEHCUE LN 30 semlpaen

MaHOMENTD Meamipana
Nokazye Twox B NOBITPAHIA

UBCTHHI Baky

fatuuk poapuey rembpars
HacTimey GaKy, Fa00HEHI BOG0D

MaTepian Kopmycy: cTans.

BHy TRHLIE SaCTisd BEpnTa
HATAPOPEIHNH NOKPUTTAM,
AKE JANMANAE B Kopo3il

HacTimea Doy, ToN00HEHD NOETEAS

Mig'eaHaHHR oo TRyBonposaay

Puc. 59 ByaoBa poO3LLUMPIOBAABHOIO BaKa

OCHOBHUMM ADYHKLLAMM TIAPOAKYMYAITORIB € 3MEHLLEHHS BKAKOYEHb HACOCHOI CTAHLLI 30
PAXYHOK HOSBHOCTI BOAM BCEPEAMHI, TO KOMMEHCALLIA (3HVKEHHS) MAPABAIMHMX YACPIB MPU BKAKOYEHHI
HOCOCIB.

MpuHUMn po6oTu:

YacTtmHa BAKY, 30NMOBHEHA MOBITPAM, 3ABXAM 3HOXOAMTLCS MiA TUCKOM. KOMMAHII, SKi BUPOBASIOTH
MEMBPAHHI PO3LLIMPIOBAABHI OOKM, 30KAHYIOTb B 6AK NOBITPA AO 3,5...4 aTM. [1pr Be3nocepesHbOMY
BCTAHOBAEHHI OAKY HO 06'eKTi, TMCK Y MOBITPSHIM YOCTMHI MOBTOPHO MEPEBIPAOTb | HAAQLLITOBYIOTb Y
BIAMOBIAHOCTI AOC MOTPED CUCTEMM.

BoAQ 3aMnoBHIOE BAK 3 IHLIOrO BOKY MEMBPAHM, AOKM HE BCTOHOBUTLCS PIBHOBATA TUCKY MK
BOASHOHKO TO MOBITPSHOK HACTUHAMM.
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KOAM CROXMBAY BIAKPUMBOE BOAOMPOBIAHMM KPCOH, B MepLUy Y4epry BOAQ MOCTyNnae COMe 3
MEMBPAHHOTO 6AKQA, i TIABKM MICAS 3HOYHOTO 3HMXKEHHS TUCKY B MEPEXI B AltO BCTYNAE HOCOCHMI
Arperar, sku1i CTBOPIOE HEOOXIAHMIA TUCK Y CUCTEMI.

MiCAS 30KPUTTE KPAHY CMOXMBAYEM, HOCOC MPOAOBXKYE MOCTAYATH BOAY B MEPEXY AO TUX MIP,
MOKM HE 3AMNOBHUTHCH MEMBOPAHHUIM HAMIPHMM OAK i TMCK B CUCTEMI HE BUPIBHAETLCS.

TAKOX BAPTO BIAMITUTM, LLLO KOPUCHUIM 0B'em BAKA (YHOCTMHA, 3ANOBHEHO BOAOK) CTAHOBUTH
BCbOro 25-30% BiaA 30raAbHOro o6'emy 6aka. BeCb iHLLIMIM MPOCTIP 30MMAE MOBITPRAHA YACTUHA.

OGCAYroByBAHHS:

LLLOHOMMEHLLIE OAMH PA3 B PIK PEKOMEHAYETLCH MEPEBIPATU TUCK Y MOBITPAHIM YACTUHI
MEMBPAHHOTO HAMIPHOTO OAKA. AAS LLLOTO MOTPRIOHO BIAKAIOYUTU OOK BiA CUCTEMM TA 3AUTU BOAY, LLLO
30AMLUMAQCH B HLOMY. LLI0G BUKOHATHM L onepallii, TOTRIOHO MPABMABHO BUKOHATU MIAKAKOHEHHS ©aKa
AO CUCTEMM BOAOMOCTOHOHHS.

AAf 6aKiB MAAOTO 06'€My 303BMHAM BUKOPUCTOBYIOTb CNELLiAAbHI 3'€ AHYBAAbHI EAEMEHTH:

Puc. 60 3'€AHYBAAbHMIM EAEMEHT AAS BAKy
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NPOTUNOXEXHUN BOAOMPOBIA

B 30AEXXHOCTI Bia CTYNEHIO MOXXEXOHEDE3NEYHOCTI T BOTHECTIMKOCTI OYAIBEAb, BCTOHOBAKOKOTH TAKI

BUAM MPOTUMOXKEXKHOTO BOAOMPOBOAY:

*  3MOXEXHMMU KPAHAMM

*  ABTOMATUYHI CUCTEMMU

*  HANiIBABTOMATUYHI cCUCTEMMU (CNPUHKAEPHI Ta APEHYEPHI).

BOAOMPOBIA 3 MOXEXHUMM KDOAHOMM BCTOHOBAIOIOTb B OYAIBASX, BUKOHAHMX i3 BODKKOTOPIOYMX TA
rOPIOYMX MATEPIAAIB, MPU MOCTIMHIM MPUCYTHOCTI AIOAEMN, AKI MOXYTb BUABUTU MOXEXKY TA BXMUTU
30XOAIB LLLOAO i AIKBIAQILLII AO MPMIBAY MOXKEXKHOI KOMAHAM. LLe BOAOMPOBIA CKAQAQETHCA i3 TMX CAOMMX
EAEMEHTIB, LLLO | TOCMOAQPYO-TIUTHUM BOAOMPOBIA, OAE MAE AESKI OCOBAMBOCTI. [POTUNOXEXKHI
BOAOMPOBOAM BAGILLITOBYIOTb B TAKMX OYAIBASX: B XKMTAOBUX OYAMHKOX BUCOTOIO 12 MOBEPXIB TA BULLLE; Y
TYPTOXMUTKAX, FOTEAIX, MAHCIOHATAX, LLIKOAGX, AMTIHMX CAAKQAX, AIKAPHSX, TABOPAX BIAMOYMHKY,
MAra3MHOX, MANPUEMCTBAX 3ArAAbHOIO XAPHYYBAHHS TA MOBYTOBOrO OOCAYTOBYBAHHS TA iHLLI., MNP
06'EMIiKOXXHOTO By AMHKY 5000 M3 i BiAbLLIE.

AO CKAQAY BOAOMPOBOAY 3 MOXEXHUMM KPAHAMM BXOAATb: MEPEXI MATICTPAAbHUX
TPYOOMPOBOAIB, MOXEXHI CTOSIKM, MOXEXKHI KPAHM i, MW HEOBXIAHOCTI, MOXEXKHI HACOCK. KOMMNAEKT
OBAQAHOHHS MOXEXKHOTO KPAHY MICTUTb MOXEXKHMM BEHTUAL Ay50 AB0 65 MM; PYKAB /LLIACIHT/ TOTO XK
AIOMETPY AOBXMHOK 10 60 20 M 31 LLIBUAKO3'€ AHYBOABHMMI HAMIBFAMKAAMM; MOXEXHMIA CTBOA.

MoXKeXHi KPAHWU PO3TALLIOBYIOTh Y LLIACDOX B MICLLAX, AETKOAO-

CTYMHMX AAS KOPUCTYBOHHS /BECTUOIOAIX KOPUAOPIB, CXOAOBMX
KAITKax/. LLadon po3TaLLOBaHI TAK, LLOG BiCb MOXEXHOro
BEHTMAS 3HOXOAMACQCH HO BMCOTI 1,35M HaA miaroroto. LLadba
MQAE 3ACKAEHI ABepL, 3 No3Ha4kolo [1K, MOXEXHI pyKaBuM
BKAGAQIOTb HO MOAMLLIO B0 HOMOTYIOTb HA KOTYLLIKY, KO
0BEePTAETLCS HA KPOHLLITEMHI. [pK FACIHHI MOXEXI, MOXE AITU
OAMH ABO AEKIABKAO MOXEXHMX KPAHIB OAHOYOCHO. B OAHIM
LadOi AOMYCKAETbCS BCTAHOBAEHHS ABOX MOXEXKHUX KPOHIB
/cnapeHi/. KiAbKICTb MOXKEXHMX KPAHIB Y CUCTEMI BU3HOYAETLCH 3
YPOXYBAHHAM 3POLLIEHHS BCIX MAOLLL OYAIBAI KOMMOKTHUMM
CTRYMEHAMM.

MaKCUMMAAbHMI POBOYUM TUCK B CUCTEMAX MPOTMUMO-
>KEXKHOTO BOAOMPOBOAY MPMMMAtoTb y 0,9 MIMa, a B 00'€AHOHMX 3
rOCMOAQRHO-MUTHUMM — 0,6 MIQ. B 3B'93KY 3 TMM, LLLO CUCTEMM
NOXEXOraciHHg ©yAMHKIB MPALLIOIOTb PIAKO, AOLLIABHO X
06'€AHYBATM 3 IHLLUMMU CUCTEMAMM BOAOMOCTAYOAHHS,

OCKIABKM B OKPEMMX CUCTEMOX BOACO BMKOPUCTOBYETLCS B
MEPEXI, O HACOCK TA APMATYPA 3HOXOAITbCS ©E3 TUCKY.

ABTOMOTHYHI CUCTEMU MPOTUMOXXEXKHOTO  BOAOMPOBOAY
racstb BorQHb6e3 YHOCTI AIOAMHM | OAHOHACHO MOAQIOTL CUTHAA Puc. 61 CrapeHmii
MOXEXHOI TPUBOTU. IX BCTAHOBAIOKOTb B MPUMILLLEHHAX, A€ HOKEXHMIT KOQH
BOTOHb MOXE BMHUKHYTU | LLIBUAKO MOLLIMPUTUCH /B TEATPAX,
BiIBAIOTEKAX, TAPAXAX, CKAQAACBKMX MNPUMILLLEHHSX,
ADAPOYBAABHUXTA AEPEBOOBPOOHUX LLIEXOX TAHLLIMX/.

ABTOMATUYHI CUCTEMM MPOTUMOXKEXKHOTO BOAOMPOBOAY B
3AAEXKHOCTI BiA KOHCTPYKLLI ©YBAKOTb CAPUHKAEPHI | APEHYEPHI.

CnpUHKAEpPHIi ABTOMATUYHI CUCTEMMU CKAQAQIOTHCH i3
30BHILLHbOI MepeXi, MAPOMHEBMATUYHOIO i BOAOHAMIPHOIO
OOKiB, MiIABIAHMX TPYOOMPOBOAIB, KOHTPOABHO-CUIHAABHOTO
kaanaHy /KCK/, CipuHKAEPHOI MepeXI, LLLO BKAIOHAE A0 cebe
MOAQIOYMM | PO3MOAIABYMM TPYOOMNPOBOAM, CMPUHKAEPU.
CnpUHKAEPM CRPALLbOBYIOTb MPU MIABULLLEHHI TEMNEPATYPMU |
30AMBAIOTb BOTHULLIE. BOHM MQIOTb KOPMYC 3i LUTYLLEPOM,
PAMKOIO TA PO3ETKOD. B KOPMYyCi € AIdDparma 3 0OTBOPOM, LLLO
30KPUBAETLCA KAQMNOHOM.

Puc. 62 MoHTaXX
CrpUHKAEPA
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KAQMQH NPUTUCHYTUM AO OTBOPY 3AMKOM, SKMM CKAQACETLCS i3 TObOX MAQCTUMHOK, LLLO 3AMNAsHI
AETKOMAQBKMM CMAGBOM. [1PU BUMHUKHEHHI MOXEXIi, Len CMNACQB Mia AIED TeMNepatypm
MAQBMTbCH, 3AMOK PO3MNAACETHCS, TMCK BOAM BUOMBAE KAQMAH, BOAQ BAQPSETHCH OO PO3€ETKY,
PO3BPU3KYETLCS | 3POLLYE MPUMILLLEHHS NAOLLLEIO 9-12 M2. 3i BCIX YCTAHOBAEHMX CMPUHKAEPIB
CMPALbOBYIOTb TIABKM Ti, LLLO 3HOXOAATbCS HAA EMILLEHTOOM MOXKEXI.

Puc. 63 CripnHKAEPHA rOAOBKA

ApeH4epHi aBTOMATUYHI CUCTEMMU 30 KOHCTPYKLLIEKD AHAAOTYHI CIPUHKAEPHMM. 9K 3pOLLIYBOMI, B
OBTOMOTHMYHMX CUCTEMOX BUMKOPMCTOBYIOTb TAKI MPUCTPOI, 9K APEHYEPM, 9Ki, HO BIAMIHY BIA
CNPUHKAEPA, HE MAOTb KAQMAHA i TEPMOYYTAMBOTO 3AMKA. BOAO MOAQETLCH B ApPEHYEPMU
PO3MOAIABYMM TPYDOMPOBOAOM TIAbKM TOAI, KOAM BIAKPMBAETLCA KAQMAH rPYMNOBOI All, BCTOHOBAEHMIN
HQA TPYBOMNPOBOAI. MNPK BUHMKHEHHI MOXEXKI CIPUHKAEP BIAKPMBAETHCS | BIAKPMBAE MOYMOBUM KAQMOH,
06 BOAQ, KA MOCTYNAE YepeE3 BCi APEHYEPU, 30AMAQ BOTHULLLE MOXKEXKI. HO ApEeHYEPHIN mepexi
nepeAba4atoTb NATPYDOOK, LLLO BUBOAMTLCS HA3OBHI AAS MIAKAKOHEHHS MOXXEXKHMX MALLMH.,

HaniBaBTOMATH4HI APEHYEPHI CUCTEMIM AMCTAHLLIMHOI All BKAIOYAIOTHCS AKOABMM MPU BUHUKHEHHI
NOXeXi Y1 Npr Hebe3neLi Moro NOLLUMPEHHS. LLi CUCTEMIM MAIOTb TAKY XX BYAOBY, K i GBTOMATUYHI
APEHYEPHI, AAE HE MAIOTb CMOHYKOABHOTO TPYOOMPOBOAY | KAOMAHA MPYMNOBOI All. [TyCK CUCTEMM
3AIMCHIOETHCA 30CYBKOIO 3 EAEKTPOMNPUBOAOM QOO 3BMHAMHOKO 30CYBKOIO, LLLO 3HOXOAMTHCS B BY3AI
YIPOBAIHHS.

Puc. 64 Puc. 65 Puc. 66
CrpUHKAEPHA TOAOBKA ApPeHYEPHI TOAOBKM MOHTOX ApEHYEPHOI TOAOBKM

MOHTAX NPOTUMNOXXEXHOTO BOAONPOBOAY

MOXEXHi CTOSKM B >KMTAOBMX OYAIBAIX MPUEAHYIOTb AO 3QrAAbHOI MAMCTPAAI FOCMOAQPHOTO
BOAOMPOBOAY, O HO BUPOOHUYMX MIANPUEMCTBAX - AO CMELLIAABHOIO MPOTUMOXEXHOIO YM
BUPOBHMHOTO BOAOMPOBOAY. MNMPOKACAQKOTE MOXEXHI CTOSKM BIAKPUTO MO CTiHI B0 B MPUXOBAHMX
LUTPOOCX. AAS BIAKAIOYEHHS MOXKEXKHMX CTOSKIB BCTAHOBAIOIOTb BEHTMAI. BIACTOHb BiA BEHTMAS AO
MArICTPOABHOTO Tpybonposoay Mmae Byt 300 MM. BuLLLe BEHTUAS BrBUMHYYIOTb BIAPI3OK TPYOM 3
TRIMHUKOM AAS TOXXEXKHOTO KPAHY.

MOXEXHMIM KPAH BCTAHOBAIOKOTL HA BIACTOHI 1350130 MM BiA MIAACTU. [T MOHTCKI CNAPEHMX
MOXKEXHMX KPAHIB B OAHIM LLUADI, APYMMM BEHTMAL MOHTYIOTb HQ BMCOTI 1000£20MM BiA Miarorn. B
TRIMHUK HO CTOSKY BIBMHYYIOTb BIAPIZOK TPYOM i3 3AMIPHUAM BEHTUAEM, Y BIAbHMM KIHELL SKOrO HO
MOABIMHOMY HIiMEAI CTABAATb KYTHMK 3i LLIBUAKO3OMUKAKOHOKO HAMIBIAMKOK /AETAAAKD AAS LLIBUAKOTO
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3'€EAHAHHS LLAQHTY i3 MOXEXHUM KPAHOM/. KPQH i3 LUAGHIOM | BPAHACMOMTOM 3HOXOASTLCS B
Lwadoi. BIACTGHb BiA FTOPU3OHTAABHOI OCi MOXEXHOTO KPAHY AO HMXKXHBOI MOAMYKM LLIACOU

MNOBMHHA BYTK HE MEHLLIOKO 150 MM.

BHYTPILLHbOKBARTUPHAO MOXEXKHA LUACJOKA MOHTYETLCS B KOXKHIM KBAPTUPI. [PUCTPIN BHYTRILLHBO-
KBAPTUPHOTO MOXEXOTACIHHA MPU3HAYEHMM K NEPBUHHMIM 3ACIO TACIHHA MOXeEXi B KBAPTUPI HA
PAHHIM CTAAI BUHMKHEHHS. [TIAKAIOHOETECH AO OKPEMOTO KPAHY HO TRYOOMPOBOAI BOAOMOCTAHAHHS
NICAS AMUABHMKAO BOAM. PyKOB OBGACQAHAHMIA PO3MMAKOBOABHOK HACOAKOIO 3 MOXAMBICTIO MEPEKPUTTA
NOTOKY. BaxkaHa BMCOTA MOHTAXKY — 1,3-1,5 M BiA niarorn. POBo4mm Tuck — 0,6 Mna (6 atm), AOBXMHA
PYKABA — 15 M 3 OLLMHKOBAHOI CTAAI, MOKPUTOI €MOKCHMAHO-MOAIEIPHOK MOPOLLIKOBOIO oapBOto.

MPOTUNOXEXHMI BOAOMPOBIA BMKOHYIOTb 3riaAHO 3 ABH B.2.5-64:2012 n8 «Cucrtemu

MPOTUMOXKEXKHOTO BOAOMPOBOAYN I ABH B.2.5-56:2010 *CUCTEMM NPOTUMOXKEXKHOTO 3AXMUCTY)

KAQmaH noXe>XHMM 3anipHMii
MoxxexHa wkadha

3'€AHYBOABHO
FOAOBKQ

PyKaB MOXXeXXHMM

CTBOA MOXEXHMM

Puc. 67 MNoxexxHa wagpa

Puc. 68 BHyTpILLIHbOKBAPTHUPHA
MOXKEXHA LLIAghKA
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NMOAUBAABHUA BOAOMPOBIA

AA TOAMBAHHS TEPUTORIM HABKOAO OYAMHKIB, MMTTS MIAAOTM TQ ODAQAHOHHS B OYAIBAIX MOOEKTYIOTh
MOAMBAABHMI BOAOMPOBIA, 9KMU MPUEAHYIOTb AO MEPEXI 30BHILLUHbOIO Y¥ BHYTPILLHbOTO
BOAOMPOBOAY.

B >KMTAOBMX TO TPOMOACBKMX OYAIBASX MOAMBOABHMM BOAOMPOBIA OB'EAHYIOTb 3 TOCMOAQRHO-
MUTHUM, HO MEPEXKI AKOTO BCTAHOBAIOKOTb MOAMBAAbHI KPAHM. KpQHM BUBOAATb AO 30BHILLIHBOI CTiHM

/UOKOAb/ ©YyAMHKY HA BMcOT 0,3-0,35M BiA MOBEPXHI BUMOLLIEHHS Yepe3 KOXHMX 60-70m no
nepumeTpy OyAIBAI.

Ha niABeA€HHAX A0 KPQHIB BCTOHOBAIOIOTb 3AMIPHI BEHTWMAI TO CMYCKHI MPUCTROI /BEHTUAI B0
TOIMHMKM 3 3ATAYLLIKOMM/, LLLO AO3BOASIE | BIAKAKOHOTM KPOHU HA 3UAAY, | CITYCKOTM 3 HMX BOAY. B OKpemmx
BMMQAAKOX MOAMBAABHI KPOHM MOXXYTb BCTAHOBAKOBATUCH Y 3€MAI— B KOAOAA3SX.

HamyacTiue 9K MOAMBAAbHI KPAHM BUKOPUCTOBYIOTb Ay=25MM, piaLe 151 32 mm. Ay — AlameTp
YMOBHOTO MPOXOAY.

MOAMBAABHI KPAHU BCEPEAMHI MPUMILLLEHHS BCTAHOBAIOKOTL BiAg

CTiH B0 KOAOH Ha BUCOTI 1,25 M Bia MIAAOTM B AYLLIOBUX MPUMILLLEH-
HAX MPWU KIABKOCTI AYLUIB 3 | BIAbLLE; B MUMHMX BIAAIAEHHAX AQ3EHb; B
YMMUBAABHUX KIMHOTAX MPU YUCAI YMMBOABHMKIB 5 i BiabLUE, B
TYQAETAX 3 TPObOMA | BiAbLLE YHITA3OMM; B rapaepobax poboyoro
OAdry 300PYAHEHUX BUPOOHULTB, O TAKOX B IHLUMX MPUMILLLEHHSX,
LLLO NOTREBYIOTb MUTTA CTiH TA MIAAOTU.

Puc. 69 MNoAmBAAbHWM KPAH

300

280

7/ ,-drf.il

Al

el | S

7 A S

i

Puc. 70 Cxema po3raLuyBAHHS MOAMBAAbHMX KPAHIB
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CUCTEMA TOPU3OHTAABHOIO NOKBAPTUPHOTO PO3rAAYXEHHS

Kpim cruCTeMM OMAAEHHS, 30 TAKOK CXEMOIK (3 TOPU3OHTAABHUM MOKBAPTUPHMM
PO3rAAY>XXEHHSIM), MOXE OYTH OPIraHI3OBAHE i BOAONOCTAYOHHS OKPEMOI KBAPTUPM.

Y LUbOMY BMMAAKY CTOSKM CUCTEMM BOAOMOCTOHAHHS MPOKACAEH Y CXOAOBO-AIOTOBOMY XOAI,
3BiAKM 300€3MeYyETbCH BBEAEHHS B KBAPTUPY TPYOOMPOBOAIB rAPI4OI TO XOAOAHOI BOAM. CUCTEMO
OCHALLIEHO AMMABHMKOMM TAPRAHO! TO XOAOAHOI BOAM, LLIO PA3OM i3 CDIABTRAMM N PETYAITOPAMM
TUCKY BCTOHOBAEHI B PO3MOAIABHMX LLAJOOX Y CXOAOBO-AIOTOBOMY XOAI. PO3PAXYHOK 30 GOOKTUYHO
CMNOXMUTI PECYPCH 3AIMCHIOETLCA 3A MOKAZHUKOMM AMMABHMKIB. TOKE BMPILLIEHHS AO3BOASE Y PA3I
HEOOXIAHOCTI BIAKAIOYMTM OAHOTO i3 CMOXXMBQAYIB, MEPEBIPUTM TUCK, BIAPEMYAIOBATM X MPUACAM.
AOKQOAI3ALIS MOLLIKOAXEHO! AIAIHKM AO3BOAIE MIHIMI3YBATMU 30UTOK BiA QBAPIl, MPU LLbOMY
BOAOMOCTAYQOHHS CYCIAHIX KBAPTUP HE MPUMUHAETLCA. LLLOD YHUKHYTU NEPETIKAOHHS BOAM i3 XOAOAHOI
MOATICTPOAI B TAPSHY, LLLO BUHUKAE Yepe3 HEMPABMAbHY EKCMAYATALLIO AEAKMX TUMIB COHTEXHIHHOTO
OOAQAHOHHS, HO BBOAGX Y KBAPTUMPKM CUCTEM FAPAYOrO TA XOAOAHOTO BOAOMOCTAYOHHS
BCTAHOBAIOIOTLCS 3BOPOTHI KAQMAHM. AA PETYAIOBAHHS TMCKY HO BBOAI B KBAPTMPRY NepeAbaqaeTbCs
BCTOHOBAEHHS OOMEXYBOABHMX PETYASITOPIB TUCKY HO 4 ©ap.

PO3raAy>XeHHs A0 KBOPTUP | B KBAPTUPI BUKOHYIOTLCH TOK CAMO, K | AA CUCTEMMU OMOAEHHS, i3 TPYO
PEX-Q, pO3MILLLEHUX, K MPCABMAO, Y MIAAO3I (9K BAPIAHT, 30 MIALLUMBHOIO CTeAetd). OCKiAbKM
PO3rAAY>KEHHS BiA BOAOPO3BIPHOI APAMATYPU BUKOHYETLCH ©E3 DO3PMBIB (OAHIEKD TRYDOION, LISt CXEMA
BMPI3HAETBCS AY>KE BUCOKOK HOAIMHICTIO, CTIMKICTIO AO MPOTIKAHb. Y CBOIO Yepry, TAGAKA BHYTRILLHS
MOBEPXHS TPYOM 3i 3LLMTOTO MOAIETUAEHY AO3BOASE YHUKHYTU (3APOCTAHHS) TOYOM HABITb Y BUMNOAKY
BUKOPUCTAHHS AY>KE XXOPCTKOI BOAM.

CxemMa nia'€ AHOHHS CAHTEXHIYHMX MPUMACAIB AO BOAOMPOBIAHMX CTOSKIB MOXE BYTH 3p0BAEHA 3C
AOMOMOTIOI0 TRAAMLLIMHOTO TPIMHMKOBOIO PO3BEAEHHS OO 30 AOMOMOTOK KOAEKTOPIB, QDO
MOCAIAOBHQ.

Puc. 71 TpiriHMKOBQ TYMMKOBA Puc. 72 lNpomeHesa abo Puc. 73 Nocaia0BHQ cuctema
CUCTEMA PO3BEAEHHS KOAEKTOPHAO CUCTEMA PO3BEAEHHS PO3BEAEHHS

Puc. 74 TpitiHUKOBQ TyrMKOBA CUMCTEMA PO3BEAEHHS
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Mepesaru:
1. MiHIMOABHQ KIABKICTb TPYO.
2. HamnonyAgpHiLiQ.
HeaoAiku:
. [MoTpiGeH po3paxyHOK AiIaMeTPIB TPYO.
. MO>XAMBMM 3ACTIM BOAM B OKPEMMX MAKQAX, FKLLLO HE KOPUCTYBATUCH HUMM.
. Baxxko nposecth aesiHdoekLto B TPYOaX.
CrCTEMA 3TPIMHMKOBOIO PO3BOAKOKD —HAMMPOCTILLIE i HOMAELLIEBLLIE PO3BEAEHHS TOYDOMPOBOAIB.
MEU LM CXemi 4acTiLLe 3ACTOCOBYETHCS BIAKOUTE MPOKACAQHHA TPYO i OyAb-iki cocobu
3'€AHAHHS. [PK KOAEKTOPHIM CUCTEMI BUKOPUCTOBYETLCS BiAbLLIE TRYO | MPOKAGAQHHS B CTIHAX, HILLIGX
aBo CTKLL MIAAOTU.
3'€EAHOHHA TRYD 3AAMLLAETLCH AOCTYMHMM, OO MIA'EAHYIOTBCA TRYOM B PO3MOAIABMIM LLIATDI.
MK BIAKDUTOMY MIAKAKOYEHHI AO MPUACAIB BUKOPMCTOBYIOTbCS OyAb-AKi 3'€AHAHHS TPyO, Mpwm
30KPUTOMY —30CTOCOBYIOTLCH OBXKMMHI OITHHIM, MAMKA, 3BAPRKOBAHHS, CKASIOBAHHA TPYO.
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Puc. 75 KOAEKTOPHQ CUCTEMA PO3BEAEHHS

Nepeearu:
1. MpOCTa B MOHTOXI
2. He notpebye po3paxyHKY AIOMETPIB
3. BiaCyTHICTb 3'€AHOHb TPYO B CTAXKLLI

HeaoAiku:
1. BeAuki BUTPATU TPYOM
2. MO>XXAMBICTb 30CTOO BOAM B OKPEMMX AIATHKAX, LLLO MPUBOAMTb AO 300 AKEHHS DAKTEPISMM
3. BaXXKO NpOBECTM AE3IHADEKLLIKO B TPYD X

Puc. 76 KOAEKTOP AASI XOAOAHOIO TA rApPsS40ro BOAOMNOCTAYAHHS B OAHIM LLIACDI

Koaektop ByBaE 3 ABOMO-HOTUPMA BIABOAOMM, SKi MOXKHA 3'€AHYBATU OAMH 3 OAHUM MOCAIAOBHO
TOPELLb BTOPELLb.

MA'€AHYBAT AO OAHOTO KOAEKTOPA OiAbLLE AECATU KOPMUCTYBOYIB HE PEKOMEHAYETLCH.
KOAEKTOpHAO Cxema Mia'€AHAHHA AO MPUACAIB HOM3PYYHILLG B OBCAYTOBYBAHHI MPUW MPUXOBOHOMY
MPOKACAQHHI TRYO, OCKIAbKIM BCi 3AMIPHI KDAHM 3HOXOAATECS B OAHOMY MICLL —KOAEKTOPHIM LLIACDI.
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LLIadoa MOHTYETHCA B 3pYHHOMY MICLL. MOXXHA CMOKIMHO BIAKAIOYMTU KIABKO IPUACAIB AAS PEMOHTY,
MPU LLbOMY IHLLIO ApMaTypa Byae NpaLioBATH B 3BUHHOMY PEXMMI. Kpim TOro, Ha ByAb-gkiv napi
KOAEKTOP A MOXXHAO BCTAHOBMT ABTOMATUHHI PEMYAITOPM TUCKY BOAM TA IHAMBIAYQABHO BIAPEMNYAIOBATH
TMCK HA KOXHOMY COHTEXHIHHOMY KOAI. B iHAMBIAYOABHOMY OYAMHKY MOXE 3ACTOCOBYBATMCH
3MILLAHA CMCTEMA. HAMBUIMAHILLIOIO CUCTEMOIKD PO3BEAEHHA TPYOOMPOBOAIB € MOCAIAOBHA
CUCTEMO.
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Puc. 77 MoCAIAOBHO CUCTEMA PO3BEAEHHS
MNepesaru:

. PiBHOMIpHE NPOMMBAHHS TPYO B NPOLLECI EKCMAYATALLT
. NMpocTa Ae3iHdeKLId CUCTEMM

HeaoAiku:
. BiAbLLIG KIABKICTb MATEPIAAIB i TPYOM BUKOPUCTOBYETLCH
2. € NPUOPITETHUM MPUACA
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CUCTEMU TAPAHOTIO BOAONOCTAYAHHS

CUCTEMM TAPIHOTO BOAOMOCTAYOHHS B XXUTAOBMX | TDOMOACBKMX DYAIBAIX MPU3HAYEH] AAS
MOAQHI FAPAYHOT BOAM, TEMNEPATYPA KOOI MAE BYyTHM He HMxk4oto S0°C i He BumLLoto 75°C. Mpu
KOPUCTYBAHHI FOPSYOO BOAOID, CMOXMBAY MAE MOXAMBICTb 3HMXKYBOATU TEMMNEPATYPY AO
HEOOXIAHOT BEAUMYMHM 30 AOMOMOTOID 3MILLYBAYIB BOAM, LLLO BCTAHOBAIOKOTb B MICLLAX
BOAO3Q0OO0OPY.

Moun noTpebi y BULLIM TemnepaTtypi BOAM (B AIKYBAOAbHMX 3AKAQAQX, MIAMNPUEMCTBAX
rPOMAACBKOTO XAPYYBAHHS, TOLLLO), OBAQLUTOBYIOTb MICLLEBI YCTAHOBKM AAS HAMPIBAHHS BOAM.

30AEXHO BIiA MPU3HAYEHHS, CUCTEMM TAPIHOTO BOAOMPOBOAY MOAIAAOTE HO FTOCMOAQPYO-
noBOYTOBI | BUPOOHMYI. LLi cUCTEMM AOMYCKAETLCS OB'€AHYBATM AMLLIE TOAI, KOAM HQA TEXHIYHI
noTPedU BUKOPUCTOBYETHCH BOAQ MUTHOI 9KOCTI OO0 KOAM BHACAIAOK KOHTAKTY 3 TEXHIMHMM
ODAQAHOHHSIM HE 3MIHIOETLCS 4KICTb BOAM.

CUCTEMM TAPAYOTO BOAOMOCTAYOHHS, 3AAEXHO BiA MICLS MIAINPIBAHHS BOAM, MOAIASGIOTE HO
MICLLEBI TA LLEHTPAAIZOBAHI. MICLLEBI CUCTEMM TAPIHOrO BOAOMOCTAYAHHS OOAQLUTOBYIOTh Y
HEBEAMKMX BYAMHKOX, A€ HArPIBAHHS BOAM 3AIMCHIOETLCA AA KOXKHOTO CMOXMBAYA aBO rpynm
CMOXMBAYIB. BOAQ i3 CUCTEMM XOAOAHOTO BOAOMOCTAYOHHA MOAQETLCH HO MICLLEBY YCTAHOBKY
/MICLLEBMIM BOAOHAIPIBAY/, B K1 BUKOPUCTOBYETbLCS FA3, TBEPAE MAAMBO, EAEKTPOEHEPTIA TOLLLO.

30 HOABHOCTI B OYAMHKAX rA30MOCTAYAHHS | LLEHTPAABHOIO OMAAEHHS, NPUIOTYBAHHS BOAM
MOXE 3AIMCHIOBATUCD Y FA30BMX BOAOHATPIBAYOX (EMHICHMX | LUBUAKICHMX). Y MOAOKBAPRTUPHMX
Oy AMHKAX IHOAI BUKOPUCTOBYIOTb CUCTEMY FAPAYOrO BOAONOCTAYAHHS, MOEAHAHY 3 ONAAEHHSIM.

Y UMX CUCTEMOX HAMYACTILLE BMKOPWMCTOBYIOTb ABOKOHTYPHI KOTAM QOO ra30Bi MPOTOYHI
BOAOHArPIBAYI, LLLO MPALLIOIOTh Y ABOX PEXMMAX: ONAAEHHS | TApPI40Oro BOAOMNOCTAYAHHS. TaKi
KOTAM OBAQAHOHI ABOMAO TEMAOODMIHHUKAMM (OAMH AAS MPUTOTYBAHHS rAPS40l BOAM B CUCTEMI
OMOAEHHS, APYTUM - AAS MTPUTOTYBAHHSA FTAPAYOI BOAM B CUCTEMI BOAONOCTAYAHHS).

LLeHTPAAI30BAHI CUCTEMM TAPAHOTO BOAOMOCTAYOHHS BMKOPUCTOBYIOTBCA B >KMUTAOBMX |
FDOMUOACHKMX BYAIBAAX 3ABAAKM X MPOCTOTI B EKCTMAYATALLT TA OBCAYTOBYBAHHI. [X OBAQLLTOBYIOTH
30 HA4BHOCTI NOTY>XKHMX AXXepeA TenAa (TELL, POMOHHMX KOTEAEHD).

B LLEHTPOAI3OBAHMX CUCTEMAX TAPAYOrO BOAOMOCTAYAHHS BOAY HArPIBAKOTH AAS TPYMNM
CMOXMBAOYIB B OAHOMY MICL | TPAHCAOPTYIOTh 1l TOYOOMNPOBOACMM AO MICLb BUTPOAYAHHS.
KiAbKICTb €AEMEHTIB Y CUCTEMI, B3AEMHE PO3TALLYBAHHS MPUACQAIB 3AAEXMTb BIiA PEXMMY
BOAOCMOXMBAHHS, AOBXMHU TPYOOMPOBOAIB, TUMY MPUCTPOIB AAS HOTPIBAHHSA BOAM.

BoAQ B CUCTEMAX LLEHTPAAIBOBAHOTO rAP440ro BOAOMOCTAYAHHS HAMPIBAETHCS 30 BIAKPUTOIO
41 3AKPUTOIO CXEMAMM.

Y BIAKPUTIM CXeMI rapaia BOAC 3ABUMPAETbCS Be3nocCepeAHbO 3 TEMAOBOI mepexi. Boaa
HArPIBAETLCS B KOTACQX, PO3TALLOBAHMX Y LLEHTPAABHMX KOTEABbHIAX A0 TEMAOOBMIHHMKOX TELL.
KBAPTAABHOIO MEPEXEID BOAC MOATETLCH B CUCTEMY OMNAAEHHS, PO3MOAIABHOIO MEPEXKEID — HA
rapsye BOAOMOCTAYAHHS OKpeMmx OYAMHKIB. LLMPKyAaLinMHI Toy©OonpoOBOAM MOBEPTAOTH
OXOAOAXEHY BOAY B KOTAM AAG T NIAITDIBY.

HeAOAIKOM CXeMM € BEAUKA MOTY>KHICTb YCTAHOBOK AAS BOAOMIATOTOBKM, Ki MOBMHHI OYMLLLATH
BCIO BOAY. TAOKO CXEMQA € MPOCTOIO i AOBIOBIMHOIO, AAXKE XMBUTBCH OYULLLEHOK BOAOKD, KO
HEODXIAHO AA PODOTU KOTAIB.

B 30KPUTUX CXEMOX TEMAO BiA KOTAIB NEPEAAETLCH TEMNAOHOCIIO - NEPErpiTii BOAI a®0 Napi, gKi
MepEXEID MOACIOTbCS AO BOAOHAMPIBOYA. BOAQ 3 CUCTEMM XOAOAHOTO BOAOMOCTAYOAHHS
NPOXOAMTb YEPE3 BOAOHAIPIBAY, HAMPIBAETLCS | MOAQETLCS B PO3MOAIABYY MepPEXY. HEAOAIKOM
LIET CXeMM € HEeOOXIAHICTb BMKOPMCTAHHA BOAOHArMPIBAYIB TAO MPOKAGAOQHHS BHYTRILLHBO
KBOPTAABHOI MEPEXI TOYDOMPOBOAIB.

CXeMMn LLEHTPOAIZ0BAHOIO TAPI40Oro BOAOMOCTAYAHHS 3 LLMPKYAILIEID BUKOPUCTOBYIOTb B
OYAMHKOX, A€ HE AOMYCKAETHCA 3HMXKEHHS TEMMEPATYPU BOAM HMXKYE MOTPIOHOI. Lle notpebye
AOAQTKOBOTrO MPOKAQAQHHSA TRYDOMPOBOAY AAS LLMPKYAILLIMHOI OO OTH.

Cxemum 6€e3 UMPKYAALLT BUKOPUMCTOBYIOTb HA MIAMPUEMCTBOX 3 MOCTIMHUM BOAOPO3BOPOM
(AQ3HSX, NPAABHAX) QDO PEFAAMEHTOBAHMM 30 HOCOM CMOXMBAHHSA TAPAYOI BOAM.

CXxeMM 3 AKYMYAITOPAMM TEMAQ 3ACTOCOBYIOTb Y BUNAAKY HEPIBHOMIPHOTO CMOXKMBOHHS BOAM i
TENAQ. AKYMYASITOPM CTBOPIOKOTb 3AMNAC raApA40l BOAM, YCYBAKOTb PI3Ki KOAMBAHHSA TEMMEPATYPU.
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CxeMm 3 HOCOCHMMM YCTAHOBKAMM 3ACTOCOBYIOTh, GKLLLO FAPAHTIMHMM TUCK B 30BHILLIHIM MepeXi
MNOCTIMHO AB0 MEPIOAMYHO MEHLUMMU, HIK TUCK, MOTRIOHMM AAS POOOTU CUCTEMM TAPIHOro
BOAOMPOBOAY.

30HHI CXEMMU BUKOPUMCTOBYIOTb B OAraTONMOBEPXOBMX OYAMHKOX. B KOXXHIM 30HI BAQLLITOBYETHCS
OKPEMMINBOAOHAIPIBAY I HOCOCHA YCTOHOBKA.

3a HOSBHOCTI B OYAMHKOX rA30MOCTAYOHHS | LLEHTPAABHOTO OMOAEHHS, MPUIOTYBAHHSA BOAM MOXE
3AIMCHIOBATUCH Y TA30BMX BOAOHAMPIBAYAX (EMHICHMX i LUBUAKICHUX). Y MOAOKBAPTUPHMX BOYAMHKAX
IHOAI BUKOPMCTOBYIOTb CUCTEMY FAPS4OrO BOAONOCTAYOHHS, MOEAHAHY 3 ONOAEHHSM.

Y UMX CUCTEMOX HOMYACTILLE BMKOPUCTOBYIOTb ABOKOHTYPHI KOTAM QOO rA30Bi MPOTOYHI
BOAOHQAIPIBOMI, LLLO MPALLIOIOTE Y ABOX PEXMMAX: OMAAEHHS | TAPS4Oro BOAOMOCTAYAHHS. TAKI KOTAM
OBAQAHOHI ABOMA TENAOODOMIHHUKAMM (OAMH AAS MPUIOTYBAHHS rAPA4OI BOAM B CUCTEMI ONMOAAEHHS,
APYTMI - AAS TIPUTOTYBAHHS FAPS4OI BOAM B CUCTEMI BOAOMOCTOHAHHS).

Puc. 78 Cxema raps4oro BOAOMPOBOAY, MOEAHAHOIO 3 CUCTEMOKO OMNAAEHHS:
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TENAOBE PO3LUNPEHHSA | KOMIMEHCALLIA

TenAoBe po3LUMPEHHS

BAQCTMBICTIO METAAIB i MAQCTMAC € 3AATHICTb PO3LLIMPIOBATUCH MNP HArPIBAHHI.

3AAEXHO BIA PI3HULL TEMMEPATYP XOAOAHOI OO0 TAPAHOI BOAM, LLO MPOTIKAE 4Yepe3 HUX,
3MIHIOETBC AOBXKMHA TPYOOMPOBOAY.

B pe3yAbTaTi 3MiHM AOBXMHKM B TOYKOX 3'€AHAHHA PE3EPBYAPRIB, HOCOCIB, APMATYPM QB0 HA
NEPEXOAI FOPUIOHTAABHOTO PO3MOAIABHOrO TPYBOMPOBOAY Y BEPTUKAABHMI CTOSK, MOXKYTb BUHMKATM
HOAMIPHI 3YCUAAL PO3LLMPEHHS.

BCTAHOBAEHI B TRYOOMPOBOACX KOMMNEHCATOPU MOXXYTb MOTAMHATM LLi 3MIH AOBXMHM.

30BASKM MPABMABHOMY PO3TALLIYBOHHIO KOMMEHCATOPIB, KOMMEHCATOPHMX KOAIH i HOMPI3HO-
MAHITHILLMX KPINAEHb TA TOMMONIB, HOBITb 3HAYHI 3MIHM B AOBXKMHI | 3MILLLEHHA OBACAHOHHA MOXKYTb
Oy KOMMNEHCOBAOHI.

OCHOBHE NpABMAO
o PAQHLLEBI 3'EAHAHHS HIKOAM HE MOIOTb OYTM OBTIKEHI OIMHMM 3MILLLEHHAM
»  3'€AHQHHS HOCOCIB, YCTATKYBAHHS TOLLLO MOBMHHI BYTH 3AXMLLLEHI TO CTABIAI3OBAHI 30 AOMOAMOTOIO

OMOPHMX TOYOK (CTIMKE KPINAEHHS)

»  3AeBiAbLLIOIO EKOHOMHILLIMM BAPIOHTOM € BCTOHOBUTM KOMMEHCALLMHI KOAIHO a60 U-NOAIGHI
AYTOBi KOMMEHCATOPU B NPIMUMK TPYOOMNPOBIA 3AMICTb TOTO, LLOO BMKOPMCTOBYBATHU
KOMMEHCATOP 9K KOMMEHCALLIKO PO3LLIMPEHHS

*  YCi KOMMEHCATOPHI KOAIHO | KOMMNEHCATOPM NOTPEDYIOTh CMELLAABHUX KPIMAEHb 3 MACQBCIOYOLO i
OMOPHOIO TOYKOIKO

« BcepeaunHi 1enAoi3oAdUIl TPYDOMPOBOAY TAKOX CAiA CTBOPUTU BIAMOBIAHY MOXAMBICTb
PO3LLMPEHHS. NOTPIBHO 3BEPHYTM YBATY HO TE, LLLOO i30AALLIMHMIA MATEPIAA HE MOLLIKOAMBCS QOO HE
©YB HOATO CTUCHYTUI, OCKIABKM B IHLLIOMY BUMOAKY BTRPAYOETLCA €AOEKT I30AALL.

Po3LLmpeHHs TpyOu MO AOBXKMHI MOTAMHOETHCS KOMMEHCATOPAMM PO3LLIMPEHHS AAS TOTO, LLLOO
3an0BIrT NOLLIKOAXXEHHIO BOAOMPOBIAHOTO OOAQAHOHHS.

ICHY10Tb 3 TUNK KOMNEHC ALl PO3LUMPEHHS:

e KOMMEHCALLMHE KOAIHO 3 Z-MOAIGHUM AYTOBUM KOMMEHCATOPOM

e KOMMEHCALLMHE KOAIHO 3 U-NOAIBHMM AYTOBUAM KOMMEHCATOPOM

s KOMMEHCATOPU MO AOBXMHI.

Z-NoAIGHUA BUTMH

-
¢ |t
2 le Po3LumpeHHs no AOBXMHI
14
e = M AOBXMHACTOPOHM BUMMHY
R i du AosxmHa U-noaiGHOro BurmMHy

Puc. 79 Tunm komneHcauii pO3LLMPEHHS

KomneHcauimH1 BUTMH MOBUHEH MATK TOKY AOBXMHY, LLLOO TEMAOBE PO3LLUMPEHHS AMOIAO
MOrAMHQATUCS CUCTEMOIO TPYO 6E3 MEXAHIHHOTO MOLLIKOAXKEHHA TOYOM.

Kpim TOro, eAQCTUHHICTb MICLS YLLLIABHEHHS KOAIHO TRYOM MAE MOTAMHATK LLe PO3LLIMPEHHS 6e3
3AAULLIKOBMX AECDOPMALLIN.

U-noAiGHUM BUTHMH

KomneHcauinHmm U-NoAIBHMI BUTMH MOBUMHEH MATU TAKY AOBXMHY, LLIOO TEMNAOBE PO3LLIMPEHHS
MOTAO MOTAMHATUCH CUCTEMOIO TPYO BE3 MEXAHIHHOTO MOLLIKOAXKEHHSA TOYOM.

KpiMm TOro, eAQCTUYHICTb MICLLD YLLIABHEHHS MAE MOTAMHATU LLE PO3LLMPEHHS B U-MOAIGHOMY BUTMMHI
0e330AULLIKOBUX AECOOPMALLIN.
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KomneHcaTopu NOAOBXEHHS

KomneHcaTopm NOAOBXKEHHS € MONePEAHbO HATATHYTUMM | MOXKYTb OAPA3Y BCTOHOBAIOBOTUCS.

Mia 4OC MOHTOXKY KOMMEHCATORIB HEODXIAHO 3BEPTATM YBAry HA Te, OO PO3LLUMPEHHS TPYyOM
MOTAMHOAOCHA KOMMEHCATOPOM AOBXMHM MO OCI.

PiKCOBCHI i MACBAIKOYi TOYKM MOBMHHI OYTM BUKOHQOHI

TOKMM YUHOM, LLLOO YHEMOXAMBUTM OIYHMIM 3CYB
KomneHcatopa. KomneHcaTop TAOKOX BAPTO 30XMCTUTH BIA
CUA CKPYYYBAHHS (MEpEKPYYYBAHb).

MK ABOMQO ODIKCOBOHMMM TOYKAMM MOXE OYyTU BCTO-

HOBAEHUI TIABKM OAMH KOMMEHCATOP, KUK MPOKAQAQETLCS
qepe3 AB| HAOBODHiTOHKM. Puc. 80 KOMﬂeHCOTOp MOAOBXKXEHHSA

[TaaBatoya Toyka  [AaBaKOYA TOYKA

KomneHcarop

AR || —;
Sl Sl

CHAQ pO3TAryBAHHSA CHAQ pO3TAryBAHHSA

Makc. 2 @ Makc. 2 @

Puc. 81 Cxema komneHcaTtopa

MaKCHMMOABHQO BIACTAHb BIA MAQBOIOYOI TOYKM AO KOMMEHCATOPA HE MOBMHHA MEPEBMLLLYBATH
AlOMETP 2-XTPYO.

KomneHcaTtopm MOAOBXKEHHS MOXKYTb MOTAMHATH BiA 20 MM A0 30 MM TEMAOBOTO PO3LLIMPEHHS, B
30AEXHOCTI BiA BHYTPILLUHBOrO AlameTpa TpyOu. FKLLO 3AraAbHA 3MIHA AOBXMHM AIATHKM
TPYOONPOBOAY € BIABLLIOID, TO MOTRIOHO BCTAHOBAIOBATU BIAbLLIY KIABKICTb KOMMEHCATOPIB HAl AIASHLI
TRYOU (MPU LLLOMY BPAXOBYBATU GOIKCOBAHI TOHKM MK HUMM) .

AAS TAQCTUKOBOTO OBAQAHOHHS KOMMNEHCATOPU MOAOBXKEHHS HE MIAXOASTD.
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TEMAOI3ZOASALIA AN TAPAHOTO BOAOINOCTAYAHHA

AN 3MEHLLIEHHS BUTPAT TEMNAQ TPYDOOMPOBOAM CUCTEM TAPAHOrO BOAOMOCTAHAHHS MOKPUBAIOTL
TEMAOIZOAILEID. BUHATKOM € MIABEAEHHA AO APMATYPU | PYLLUHMKOCYLUIl. AK TEMAOI3OAALLMHI
MATERIOAM 30CTOCOBYIOTb MATEPIAAM 3 HM3bKMAM KOEMILIEHTOM TEMAOMPOBIAHOCTI — e a3becT,
MIHEPOABHO BATA, MOPOMAACT, KEPAM3UT, MIHOBETOH TOLLO. HO MOBEPXHIO TPYOU nepea
TEMAOIBOAALLEIO HAHOCATL AQHTUKOPO3IMHE MOKPMTTI 3A3BMHAM BITYyMHE.

TENAOI30AALLI MOXKE BYTM CYXOIO, 3ACUMHOID, MACTUKOBOIO.

Cyxa TEMNAOI3ZOAALLS BAOLLUTOBYETbCS 3 MIHEPAABHOI BATH, MOBCTI TA BAOKIB, SKMMIM OBropTaIOTh TRYDY
3 HOHECEHHAM HA HEl OHTMKOPO3IMHOTO NOKPUTTI. LLIGp TEMNAQIZOASLL 330BHI MOKPUBAIOTbL MAPOI30-
AGLEIO, CTAMYIOTb CITKOIO, MOBEPX 4KOI HOHOCHTb LUTYKATYPKY. TEMAOIZ0OAALIIO TPYD, MPOKACGAEHMX Y
NIABAAI Oy AMHKY, AOAQTKOBO MOKPUBAIOTb MILLKOBMHOKO | oapOYIOTh. CyXQ I30AILLSA € HOM3PYHHILLIOKO B
MOHTOKI TQ €KCIAYQTALLI.

3ACUMHA I30ASLS BAQLLITOBYETHCS 3QMOBHEHHAM MOPOLLKOMOAIDHMM MATEPIAAOM — TOPTFOOM,
NIHOBETOHHOK KPUXTOK —OBOAOHOK, YKACAEHMX HOBKOAO TPRYO.

[30ASLLSA 3 MACTUK HOHOCMUTLCS HA PO3IrpiTy TPpyOy. 3ACKMHY i MACTUKOBY i30AALLI 3AE0IAbLLIOTO
30CTOCOBYIOTb AAS TOYDOMPOBOAIB, MOOKAQAEHMXY 3EMAI.

KOMMOHEHTU PO3MOAIAY FOPSHOI BOAM, LLLO YTPUMMYIOTb BUCOKY TEMMEPATYPY, MOBUHHI BCi 63
BUHATKY OYyTU OBAQAHOHI TEMAOI3OAILLIEIO AAS TOTO, LLLOO
3HU3UTUK BTPATU TEMAQ TA AAS 3AMNOOIrAHHS LLUKIAAMBOTO BIAMBY
HOATO BUCOKMX TEMMNEPATY MOBEPXOHb.

TeNAOI30AALLS MOBMHHA 3ACTOCOBYBATUCS HO HOKOMMYYBQUI,
HQ 30BHILLIHBO PO3MILLLEHOMY TEMAOODMIHHMKY, O TAKOX HA
APMATYPOX.

BUHATKOM € OXOAOAXKYBQOHI MOBITPAM BOYAOBAHI PO3MOAIABHI
CUCTEMM TA MOTOPM LIMPKYASPHUX HOCOCIB.

BOAOMPOBIA CMTOAYYEHHS TA PO3MOAIAKOBOY MOBMHHI TAKOX |
TOAI OYyTM TEMAOI3OABOBOHI, KOAM HE BMOHTOBOHI CUCTEMM
LLMPKYASLLI TAPI4O0I BOAM TA OMAAIOBAAbHMM MOSC.

TENAQI3OASLLA MOBUHHA BYTU AOCTATHLOKO, TOBTO I30AALLI HO CTIHAX, HO MIAAO3iI T HO CTEAI MOBMHHI
BMKOHYBATMCS ©€3 NPOMycKis. LLe 03HAYaE TAKOX, LLLO TRYOOMPOBOAM, PO3MOAIAKOBAYI TA CIOAYHEHHS
MOBUHHI BYTM TOK PO3MILLLEHI TA 3BMOHTOBAHI, LLLOO 3AAMLLIOBCSA MPOCTIP AAS MOHTOXKY TEMAOIZOAALL.

TEXHIKQ I30AALLT, LLLO 30CTOCOBYETLCS, MOBUMHHA 3YMMHSATA AKOOMI MOTIK MOBITPSA B3AOBX i30AbOBAHMX
BOAOIMPOBOAIB MXXK COMMM BOAOTDOBOAOM TA I3OAILLIEIO.

Mpr CRELLAABHMX MOHTOXKAX TOYDA-AO-TRYOM NOTRIOHO 3BEPTATM YBArY HA TE, LLIOO MK HUAMM
30AMLLABCS AKHOMMEHLLIMIA MPOCTIP.

[30AALLIMHI MOTERIOAM TO OOMOTYBAHHS, SKi BUKOPUCTOBYIOTBCS, MAIOTb OYTH CTIMKUAMM BIAHOCHO
MEXOHIHHOTO TA TEPMIYHOTO BMAMBY.

OBOAOHKH 3 MNIHONOAII3BOUIAHYPATY (PIR)/MTOAIYPETAHY (PUR)

BUroToBAE@HHS
HaniBOGOAOHKM HAPI3AKOTLCH AAG TPYD HAMPIBHOMOHITHILLMX AIQMETPIB i
TOBLLIMHM i30AALLII3I CRIHEHWX OAOKIB MOAIIBOLLAHYPATY.

Puc. 82 MoHTOX TpYy6 3 TEMAOI3OAALIEID

XopcTtkmm niHonoaiypetaH (PUR) — Le TEpMOPEQKTHBHMM MIHOMAQCT, MOPU
AKOro 3akpmTi Ha 20%. CriHIOBAY, SKMM BUKOPUCTO-BYIOTb, 3AMMKAETLCS B KAITUHW Y
MNPOLLECI CMIHIOBAHHS, i TMM CAMMM CMPUAE Yy AOBIM TEMAQIZOASLLIL.

3ACTOCYBAHHS Puc. 83 O60A0HKAO
e [30A9LI9 TPYOOMPOBOAIB B XXMTAOBMX i OOMMCAOBKMX 3OHAX. 3 NoAlypeTaHy
» OBOAOHKM 3 MIHOMOAIIBOLAHYPATY/MOAIYPETAHY MIAXOAATb AAT OXOAOAXKEHHS TA TEMAOIZOAILLI.
MNepeBaru

« CepeA YCiX TPOAULLIMHUX I30AALIMHUX MATEPIOAIB XXOPCTKMK MIHOMAQCT 3 MIHOMOAII3O0-
LIAHYPATY/MOAIYPETAHY MAE HAMHMXKYY TEMAOMPOBIAHICTb MOPIBHIHO 3 MIHEPOABHUM BOAOKHOM,
KQYHYKOM TO MOAIETMAEHOM

s BUCOKUM €OEKTI30AALLIB 30MKHEHOMY MPOCTOPI

s BMCOKQTOYHICTb MATMHOHHS
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TexHiYHi XxapakTepUCTUKH

XKopCTkmm NIHOMOAIypEeTaH
CepeaHatemneparypa-40°CA=0,028B1/m,K
Aiana3oH poboymx TemnepaTtyp - Bia - 80°C Ao 130°C
Alametp Tpyom - 12-324 mm

TosLLmHa i3oAALIT - 20, 30, 40, 50, 60, 80 mm

MIHEPAABHA BATA
BUroTOBAEHHS
Kam'aHmit martepiaA NMoOARIOHIOOTb | PO3MNACBASIIOTE B AOMEHHIM Mei
npmTemnepartypi 1500° C.
3 PIAKMX MIHEPOABHMX BOBHSHMX BOAOKOH GOOPMYKOTb BOAOKHUCTMM
KMAMM, 3 IKOTO 3rOAOM BUTOTOBASAIOTb OAOKM MIHEPAABHOI BATH.
3 uMx OAOKIB HAPI3AOTb HAMIBOOOAOHKM AAS TOYO HAMPIZHO-
MAHITHILLMX AIOMETPIB | TOBLLLMH I3OAALLI.
AUCTHU BAOKY dopeE3EPYIOTh.
3aCTOCYBAHHSA Puc. 84 [30AsLLis 3MIHBATH
[30A4LLIA TOYBOMPOBOAIB B XKMTAOBMX i MPOMMCAOBMX 30HOX.
3ABAIKM HEFOPIOYOCTI i30AALLIS MIHEPAABHOK BATOK BUKOPMCTOBYETLCS B MOXEXOHEDE3MEYHMX
30HAX 3 METOIO TEMAOIZOAALLITI K MPOTUMOXEXHUIM Bap'ep.
MNepeBaru
XKapomiuHa iHeropoya
3 AAIOMIHIEBUM MOKPUTTAM TOKOXK MOXKE BUKOPUCTOBYBATUCS K BUAMAMA i30AALLIS 30 CKAOM
BiACYTHICTb LLBIAi QOO rHUTTA B YMOBOX MOCTIMHOI BOAOTM
BiACYTHICTb PO3NAAY MiA AlEIO Y P-ONPOMIHEHHS
TeXxHiYHi XapaKTepUCTUKHU
MiHepaabHO BATA
CepeaHatemneparypa 40°CA=0,035B1/m,K
Aiana3oH poboymx temnepatyp A0 680°C
AilomeTtp Tpyom 12-219 mm
TosLLMHA i30A4LT 20, 30, 40, 50, 60, 80, 100 Mm

KAY4YYK
BUroToBAEeHHS
KayuyK — LLe THYYKMM i30AALLIMHMIA MATEPIAA 3 3AKPUTUMM MOPAMM i3
BUCOKOSKICHOTO CUMHTETMYHOTO KAYYYKY, LLO BUIOTOBAJIETLCH 6e3
AOTOPXAOPBYTAEBOAOPOAIB.
FTEPMETUYHICTb CTPYKTYPU MATEPIAAY 3 3AKPUTUMKU MOPAMMU
AO3BOAIE OTPUMATH eDEKTUBHUIM OAP'EP BIA MPOHUKHEHHS BOAOTMA
TA AOCSITU XOPOLLOIrO TOMBAAOTO €ADEKTY i30AALLI.
3acTocyBaHHs Puc. 85 130AALLIA 3 KAyYyKy
CAHTEXHIKA, XOAOAMABHA TA KAIMATUYHA TEXHIKA
[30AALLIMHKMIN MOTERIAA AAS TRYDOMPOBOAIB B XKMTAOBMX i TOOMMCAOBMX 30HAX
4y AOBO MIAXOAMTb AAS 3AMOBIrAHHY YTBOPEHHIO KOHAEHCATY HA TPYDOMPOBOAAX 3 XOAOAHOIO
BOAOIO
Mepesaru
Burcoka CTiMKICTb A0 AMADY3I NAPU | AY>KE HM3bKE BOAOMOTAMHEHHS
EAQCTUYHUI, MOAQTAMBUMIM MATEPIAA (MIAXOAMTb AAS BCTAHOBAEHHS (TPYOA BiAg TOYOM))
HUCTUM, NPOCTUM i LLIBUAKMIM MOHTOXX
TexHi4Hi XxapaKkTe pUCTUKH
CniHEeHWMM, CUHTETUYHMM KAYYYK (EAQCTOMEDP)
CepeaHatemneparypa 40°C A=0,040Bt/m,K
AianasoH poboymx Temnepatyp Bia-40°C A0 105°C
AiameTtp Tpyom 6-159 mm
TOBLLIMHQ i30AALLIT 6-32 MM
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TOBLLLMHA i30AALLIT AAS TAPAYUX TPYOONPOBOAIB (BUTAM 3 eHepreTMyHOro 3aKOHOACQBCTBA)
BUMOIU AO HOCTYMHMX MIHIMOABHMX TOBLLLMH I30ASLLIT AAS TAPSYMX TOYOOMPOBOAIB:
Q) PO3MOAIAbHI TOYOOMNPOBOAKM ONAAEHHS B HEOMAAOBOHUX MPUMMILLLEHHSX | HO BIAKPUTOMY MOBITPI.
6) rapsyi TPyOonNpPOBOAM B HEOMAAKOBAHMX MPUMILLLEHHAX | HO BIAKDUTOMY MOBITPI, 30 BUHATKOM
TYNMUKOBUX TRYOOMPOBOAIB 63 TPYD-CYMyTHUKIB AAS MIAITPIBY, LLLO BEAYTb AO OKPEMMX TOHOK 3000PY.
B) rapsyi TpyOOMpPOBOAM UMPKYAILIMHUX CUCTEM QOO rapsadi TpybonpoBoam 3 TpyOamm-
CYMYTHUKAMM AAS MIAITPIBY B ONAAIOBAABHMX MPUMILLLEHHSIX.
r) rapsayi Tpy©OonpOBOAM BIA PE3EPBYAPA AO PO3MOAIABHMKA (BKA. PO3MOAIABHMK).

Ta6Aanusa 3 MiHIMAABHI TOBLLMHM i30AALIT AAS TPYGONPOBOAIB

AiameTp rapsa4mx TpybonpoBoAiB KoedbilieHT TenAonepeAaui i3oAsLiiHOro maTepiaay

npu A > 0,03 BT / mK npu A < 0,03 BT / mK

B MM B Alommax A0 A <0,05 Bt/ mK (o6oaoHkM 3 PIR / PU)

(MiHEPOABHO BATA/KAYYYK)

10-15 3/8"-1/2" 40 MM 30 mm
20-32 3/4"-11/4" 50 Mm 40 MM
40 - 50 11/2"-2" 60 MM 50 MM
65-80 21/2"-3" 80 mm 60 Mm
100 -150 4" - ¢" 100 MM 80 mm
175 -200 7"-8" 120 MM 80 mm
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LLUPKYASLLIA TAPSYOI BOAU

BTpati TenAa miA 4OC MNIABEAEHHS TAPSHOl BOAM MOXHO KOMMEHCYBATH, BUKOPMCTOBYIOHM
LMPKYAALLIMHY CUCTEMY PO3MOAIAY.

AN POBOTU CUCTEMM PO3MOAIAY TAPS4OI BOAM MOTPIOHI ABA MIHIMOABHMX MOKA3HMKM
TEMMNEPATYPM.

AN BUXOAY FTAPSIHOIBOAM 3 BOMAERA MIHIMOABHO TEMNERATYPA MAE BYTHM 60° C, ay ToMLLI 3060pY —
He meHLLe 50°C.

Ha npakTmui NOTRIOHO BPAXOBYBATU RI3HMLIKD Temnepatyp 3-5 °C MK TpyOOonmpoOBOAOM MOAQUI
rapPS40i BOAM TA 3BOPOTHUM TRYOOMPOBOAOM, BCTAHOBAEHUMM HO BOMAEPI.

LIMPKYASLLS raps4Ol BOAM 3MEHLLUYETLCH NepeA HAMBIAACAEHILLIOKD PO3MOAIABHOIO TOYKOKO HM
rpynoo 0OOAGAHAHHS, BCTAHOBAEHOTO HAO AHIl PO3MOAIAY FAPSHOI BOAM, | MOBEPTAETLCA HA3AA Y
oomnaep.

TenAoBi BTPATU, LLLO BUHUKAIOTb B CUCTEMI PO3MOAIAY BHACAIAOK OXOAOAXKEHHS, KOMMEHCYIOTLCS
HOBMA MOTOKOM rapsH0i BOAM 360MAEPAl.

AAATOTO, LLLOG CKOPOTUTU BTPATH TEMAC AO MIHIMYMY, MOTRIOHO BCTAHOBUTU OMTUMOABHY CUCTEMY
PO3MOAIAY TAPIHOI BOAM 3 MAKCUMMOABHO KOPROTKMMM AIATHKAMM TRYOOMPOBOAY | XOPOLLIOKD TA
CYLLAbHOIO i30ASLIEO.

Po3pi3HAIOTbCA BOCHOBHOMY ABI Pi3Hi CUCTEMU LUPKYASALLI:

TPOAMLIMHA CUCTEMQ, B AKil TDYOOMPOBOAM BXOAY | BUXOAY rAPSAHOI BOAM MOOKACACIOTHCH OKPEMO,
MOPAAEABHO | OCHALLLYIOTbCS TEMAOIZOAALLIEIO.

« Cuctema «1py0da Biag TPYOM, B AKik1 TDYOOMPOBOAM BXOAY | BUXOAY FTAPA4OI BOAM MDOKAQACKOTLCA
OKPEMO, AAE MOHTYIOTbCH MOPYY OAHA 3 OAHOIO | BCTAHOBAIOIOTBCH POA30OM Y Tikt CAMIM
TEMAOIZOAALLI.

« Cucrema «tpyba Birg TPyOM) MOXKE BUKOPUCTOBYBATUCS TIABKMU AAS HEBEAMKMX AIOMETPIB TOYO,
OCKIABbKM CMIABHO TEMAOIZOAILLS HE MOXKE OMTMMOABHO BCTAHOBAKOBATUCS AAS BEAMKMX PO3MIPIB
(MAKCUMYM: 40 MM 3 15 MM).

TpaaMuiiHa cucTema:

B TpaAMUiMHIM cucTemi TpyOOMNPOBOAM FAPSYOI BOAM
MPOKACACKOTLCH OKPEMO K TPYOOMPOBIA BXOAY T BUXOAY.

Tpy©0onpPOoBIA HOAXOAXKEHHST APSHOIBOAM MPMOAM3HO 60°C

Tpy©GonpoBiA BUTOKY raps40i BOAM MPMBAM3HO 55°C

Cucrema «rpy6a 6irs Tpyomn:

B cuctemi «rpydba OGiag TpyOm» MPOKACGAQKOTb LIMPKYAS-
LLIMHUIA TA PELMPKYAILLIMHMMN TOYDOMNPOBOAM FAPAHOI BOAM Y

WWV TiKi >Ke i30AdLLI.
@l WWR [ a I

Tpy©OonpOoBiA HOAXOAXKEHHS TApPA40l BOAM NPUOAM3IHO 60°C

Tpy©onpoBiA BUTOKY raps40i BOAM MPUBAM3HO 55°C

MPUHLLUMOBA CXEMA LLUPKYASALLIITAPA4OIBOAM
CUCTEeMa po3NOoAIAY raps40i BOAU CKAQAQETLCA 3 HACTYNMHUX YACTUH:

*  E€MHICHMM BOAOHArPIBANY;

s CUCTEMA PO3MOAIAY FAPAHOI BOAM 3 MOAABAABHUM TA 3BOPOTHUM TRYOOMPOBOAOM;

e APMATYPA BIAKAIOYEHHS AIATHKM TPYOOMPOBOAY;

s PO3MOAIAbYMIM MOKBAPRTUPHMM KOAEKTOP 3i 3'€ AHYBAABHUMM KABEAIMIM OBAQAHAHHS;

e LUMPKYAALLIMHMM HOCOC i3 3aNipHOI0 APMATYPOIO - MEXAHIYHA B0 TEPMIYHA LMPKYASLLIMHGO
PENYAIIONa apMaTypa
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MPUKAQA: PO3MOAIABYMI MIABOABHMM KOAEKTOP 3 TROAMLIMHOIO CUCTEMOIO PO3MOAIAY LIMPKYAALLIT
raps4ol BOAM, 3AMIPHO-PETYAIOIOHOID APMATYPOIO MEPEA CTOIKAMM, BEPTUKAAbHUM CTOSK 3
MNPOKACAEHHIM LIMPKYAILLIT(TRYDa BiAg TOYOUM» B KABEABHIM LLOXTI

BuxiaHmn TpyGonposia 3 i 4

Tpy6onpoBia MOAQHI rapA4Oi
BOAM 3 APMATYPOIO BIAKAIOYEHHS
AIASHKM TOYBOMNPOBOAY

Tpy©OonpOBiA BIABOAY rAPS4OI BOAM 3
APMATYPOIO BIAKAIOYEHHS AIAFHKM
TPpYyOOMPOBOAY TA LIMPKYASALLIMHO-
PETYAIOIOHOI0 APMATYPOIO TA
HOKAQAHMM TEPMOMETPOM

BuxiaHmM TpyGonposia 112

LMPKYAALLIMHMIA HOCOC i3 3aMipHO APMATYROIO

30 HEOBXIAHOCTI, KAQMQH 3BOPOTHOTO MOTOKY

Puc. 86 Cxema UmpKyAILi rapsa40i BOAM
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LLUPKYASLLIMHO-PETYAIOIOYA APMATYPA TA HACOCH

Cuctema pPO3MOAIAY FAPSHOI BOAM COYHKLIOHYE TOK AOBpPE, 9K COYHKLIOHYIOTh i peryAtoroH
KAQMNQAHW. AKLLO OB'EM LIMPKYAIOKOHOTO MOTOKY 30HOATO BEAMKMM, TO BUHUKAIOTb BEAMYE3HI BTPATH
EeHeprii, LLLO MOXE MPM3BECTU AO BUCOKMX EKCMAYATALMHMX BUTPAT. AKLLO OB'€EM LIMPKYAIOKOHOTO
MOTOKY 3AHOATO MOAMM, TO FAPSHA BOAQ HO LLIASXY PO3MOAIAY LLIBUAKO BUCTUIAE, | KOPUCTYBOY B TOYLLI
3060pY OTPUMAE AMLLIE TEMAY BOAY. KpPIM TOTO, MifEHIMHA TEMMEPATYPA OYAQ © 3HOYHO HVKHOHO BIA
HOPMM, LLLO BUKAMKOAO © PO3MHOXEHHS OaKTEPIN.

LLLO® oTprmMaTK AOBPE BIAPETNYABOBAHY LIMPKYAALLIO FAPSHOI BOAM, MPOEKTYBAABHMK MOBUHEH AY>KE
PETEABHO BUKOHYBATM OBOHNCAEHHS.

HAAQLUTYBAHHS LUMPKYAALLMHOTO PENYAIOKOHOTO KAQMAHA MAE BMKOHYBATUCH MOHTOXKHMKOM
MOKCHUMOABHO TOYHO, KPIM TOTO, B MPOLLECT EKCMAYATALLITMOTO CAIA MEPEBIPITU HA TOYHICTb.

Mu po3pi3HAEMO ABA TUNU PETYAIOIOYMX KAQMNQAHIB:

» TiAPQBAIYHUI pEryAIOIO4YMIA KAQMOH

KAQNaH KOHIMHOI aB0 CoepUyHOI GOOPMMU AYXKE TOYHO PENYAIOE
06'EMHUM LLMPKYAFLLIMHMM NOTIK.

KOXHQO AIAIHKO CUCTEMM LMPKYASLLT MOBMHHA OBOYMCAIO-BATUCH
IHAMBIAYOABHO HQ BTPATK TEMAQ | HOAQLLITOBYBATUCSH HA PEMYAOIOHOMY
EAEMEHTI.

MOXOBUK AO3BOASE 34MTATU AY>XKE TOYHI 30AQHI MOKA3HWKM, | TOMY
00'E€EMHI BUTPATU MOXKXHO HOAQLLTYBATM 3 TOYHICTIO AO AECATOI AOAI.

BCTOHOBAEHE 3HAYEHHS BAMHAHMX BIAKAQAEHD MPU MPOBEAEHHI TAPSHOI b, g4 FIADBATHMT
BOAM Yepe3 AEKIAbKO POKiB MOTPIOHO MepPEBipUTH Ta MPK HEOOXIAHOCTE  peryaoioumiikaanaH
BIAPETYAIOBATU. [IAPCABAIMHO BIAPETYABOBAHO APMATYPA MPALE
©e3A0raHHO HABITb MPM NIABULLLEHHI TEMNEPATYPM AAT BOPOTHOM 3 BaKkTEPIIMM Legionella.

+ TepMi4HUI peryAIlol0HYMi KAGNAH

Koprnyc KAQNAHA HE TIAbKM PETYAKOE OOCHT MOTOKY, OAE M BIAKPUBAE MPU
3HMXKEHHI TEMMEPATYPM BECH MOMNEPEYHUM MEPEPI3, d MOTIM Mpu
3BIAbLLIEHHI TEMMEPATYPU 3AKPMBAE KAQMOH.

BiAbLLICTb KAQMAHIB BCTAHOBAEHO HA 57 °C i peadryioTb HA 3MiHY
Temneparypm npmdamsHo = 1°C. ) _

TAKMM YMHOM MOXKHA EKOHOMMUTU EHEPTIIO, TOMY LLLO LIUPKYAALLIMHMIA '-\ \ :
00'EM MOTOKY MOAQETLCS TIABKM TOAI, KOAM MOTPIOHE TEMAO. .J-"“

Y pQA3i iHTEHCUBHOTO BUKOPUCTAHHS MEPEXXI FrapSHOro BOAOMOCTA-YAHHS
TEMNEPATYPA rapsYOi BOAM MIATOMMYETBCA B CUCTEMI 3A PAXYHOK PuC. 87 TepmiyHmii
00'EMHUX BUTPAT KOPUCTYBAYA, BHAOCAIAOK YOO LIMPKYAILLS HEMOTPIOHA. PETYAIOIYMIT KAQMAH

Nam'aTauTe:

MU BUKOPUCTAHHI TEMAOBOI PETYAIOIOHOI APMATYPU OB'€EMHI BUTPATU LIMPKYASLLIT MOCTIMHO
3MIHIOKOTbCS, BHACAIAOK HYOrO HAOCOC MOCTIMHO MOBMHEH QAQMTYBATM CBOK MOTY>XKHICTb AO BUTPAT
MOTOKY LIMPKYAALLI.

AAE AAS LIbOTO MIAXOAATb AMLLIE BE3CTYMIHYACTI, MOOrPAMOBAHI LIMPOKYASLLIMHI HOCOCH.

BOHM MOBKMHHI BYTHM MOKCMMOABHO TOYHO PO3PAXOBAHI | 3ANPOrpPAMOBAHI BUPDODHMKOM QB0
NPOEKTAHTOM.




49

PELLUPKYASILLIA TAPS4OI BOAU

€ 6ararto cnocobiB OTPUMAHHS FTAPSHOI BOAM, AAE AOCTABUTU il AO MICLLA BIADOPY rapsHO0 HA
3HQOYHY BIACTAHb CKAQAHO. AKLLO MPALIOE AYLL, A MOTIM AOAQTKOBO BMUMKAETLCS KPOH HA KYXHi, TO
raps4a BOAQ PI3KO 3HVKYE TEMMNEPATYPY.

Lle 4aCTO BMHWKOE MPW TYMMKOBIM CUCTEMI BOAOPO3OOPY rAPSHOI BOAM: AIHI PS40l BOAM
MNOYMHAETLCS BIA BOAOHARIBAYA i 3OKIHYYETLCS B KIHLLEBIM TOYLL BOAOPO30O0PY. [NOKM BOAC MPOXOAUT
MNEeBHY BIACTOHb BOHA BCTUIOE OXOAOHYTU. BUXIA €: 3pOBUTU KOHTYD PELMPKYAALl BOAM BIA
HAOKOMMYYBAABHOTO BomAepa. LLIO TaKe peLMpKyAILLA? Lle LUPKYAALLSA rapa40l BOAM MO 30MKHEHOMY
TOYOHOMY KIABLLIO 3 MOXXAMBICTIO i BIAGOPY 3 LLbOrO KiAbLLA.

MoAQ4YQ XOAOAHOT BOAM _
PO3LLIMPIOBAABHUIA BAYOK

KpaHu

3BOPOTHIM KACQMNAOH

PeLmpkyAaLis no TpyOHOMY
KIAbLLIO AO MPUACAIB PO306OPY
raps4oi BOAM

3BOPOTHIM KACGMAH
Hacoc

Puc. 88 Cxema peumpKyAaLi raps4oi BOAM

AKEPEAOM rAPIHOI BOAM MOXKE BYTU HE TiAbKIM HOKOMMYYBAAbHMM BOMAEP MPIMOTO HArpiBy (ra3o-
BOASGHMIM), QA€ M BOMAEP HEMPIMOrO HArpiBy (BOAOBOASHMM) QOO MPOTOYHMM TEMAOOOMIHHMK,
MIAKAIOYEHMMU AO KOTAQ CUCTEMM OMAAEHHS. CXEMU MIAKAIOHEHHS TAKMX MPUACAIB PI3HATBCS MK
coboto. Ha cxemi BUKOPUCTAHO BOMAEP MPAMOTO HArpiBY. MAEMO TPU TPYOU: HEPE3 OAHY EMKICTb
OoOMAEPA HAMOBHIOETLCA XOAOAHOKO BOAOIO, MOACQHA FAPSHOI BOAM B CUCTEMY PELIMPKYAALLI | BUXIA
BOAM 3 TPYDOHOI CUCTEMU PEULMPKYAILLT Yepe3 peLuTy. AAF MATPUMMOHHA TUCKY B CUCTEMI
30CTOCOBYETHCH LIMPKYAILIMHUIA HOCOC, O AA9 KOMMEHCALL TEMMNEPATYPHOrO PO3LUMPIOBAHHS
raps4oi BOAM MOHTYETbCS MPUCTPIM AAT KOMMEHCALLT PO3LLUMPEHHS PIAMHM B 30MKHYTIM CUCTEMI.
[HLUMAAM CAOBAMM — PO3LLMPIOBAABHMM OAHOK QOO MAPOAKYMYAITOP, SKMM MPALLIOE MiA TMCKOM. BiH
HOKOMMYYE MAPOBAIMHY EHEPTIIO i MTOBEPTAE i B CUCTEMY B MOTPIOHMIA MOMEHT.

Mpu BIADOPI rAPSHOl BOAM B TOKIM CUCTEMI MM OAPC3Y OTPUMYEMO FAPSHY BOAY MOTPRIOHON
TEMMNEPATYPMU.
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KPINAEHH$ TPYB, KOB3AIOYUM TA MAATHUKOBUIA PYX

3araAbHa iHdbopmauis
BHYTPILLIHIM AIOMETD XOMYTO AAS KPIMAEHHS TPYOU MmaeE
OYTH B 3AKPIMAEHOMY CTAHI BIABLLMM, HiXXK 30BHILLHIM AlOMETP

TPYOU, AAG TOTO, LLOO He MEPELLKOAXKATU 3MiHI AOBXMHM ¢ 0

i
TPYOONPOBOAY HO CMELLIAABHO BIABEAEHMX MICLLAX. P

Kpai BHYTPILLHbOTO GOKY XOMYTA AAS KPIMAEHHS TRYyOU a
MOBUHHI OYTK BUKOHOHI TAKMM YUHOM, LLLOD YHEMOXKXAMBUTH

MNOLLKOAXXEHHS MOBEPXHI TRYOM. - g
'YMOBiI BCTOBKM (3BYKOI3OAALIA) MOBMHHI OOOB'43KOBO X /\:

306e3Mne4yBaTU KOB3AHHA TPYOU. T .
XOMYTU AAS KPINAEHHS TPYOM 3 (hiKCOBAHOIO TOYKOIO #

XOMYTU AASQ KPIMAEHHS TPYyOM 3 dDIKCOBAHOK TOYKOIO

NPU3HAYEHI MOTAMHATK TEPMIYHO OOYMOBAEHI 3MIHU AOBXMHM fﬁ' g

TOYO | BUHMKAIOHI B PE3YALTATI LLbOrO HAMPYTM TPYOU. 3OBASKM

PO3MILLLEHHIO XOMYTIB AAS KPIMAEHHS TPYOU 3 CDIKCOBAHOO ey,
TOYKOK 3MIHO AOBXMHK TRYOOMPOOBOAY OOMEXKYETLCS TiIAbKM N J 6
OAHIEIO CTOPOHOIO.
AKLLLO NOTPIOHO OBMEXKUTU 3MIHY AOBXMHM TOYOOMPOBOAY 3 o
000X OOKIB, TO PEKOMEHAYETHCA BCTAHOBUTM MOABIMHUIA XOMVYT. ,5 "3
AAS TOrO, OO CUMAM, LLO BUHMKOIKOTb B PE3YALTATI 3MiHM e Eﬂ
AOBXUHU TPYOOMPOBOAY, MOTAM MOTAMHATUCS, XOMYT MAE ByTh ;
CTABIABHO | HOAIMHO 30KPRINAEHMN. Puc. 89 Buam
PikcoBaHi TOYKM HEOBXIiAHI Npu: KpInAeHHS Tpy6

s MEPEXOAIBLLIOXTU (CTOSKM)
e 3MIHIHOMPAMKY (BUMMH)
*  HAMOYATKY TA B KiHLL TPYBOMPOBOAY (MIAKAIOYEHHS OOAQAHOHHS)
e AOIMICA KOMMNEHCALMHUX BUTMHIB OO0 KOMMNEHCATOPIB
s MPOKAOQALL TPACU TPYOOMPOBOAIBYEPES CTIHY
KoB3aI04mMit XOMYT AASl KPINAEHHS TPYOuU
OcCbOoBE 3MILLLEHHS TPYOOMPOBOAY HE MOBUHHO MEPETUHATUCH BIATAAY>XKEHHIMM TPYDOMPOBOAY
aB0 3MIHOMM B AIOMETPI.
PyxTpy©onpOBOAY B AEKIABKOX HAMPAMKOX CTAE MOXAMBMM 3ABAFKM KOB3AKOYMAM XOMYTOM.
BCTAHOBAEHMIM HO XOMYTI TRYOM MOB3YHOK 3a6e3nedye BOyAb-9Ke 3MILLLEHHS TOYOM.
MAasTHUKOBUIM XOMYT AASl KPINAEHHS TPY6uH
MOATHUKOBI XOMYTM HEOOXIAHI MPU 3MIHOX HAMNPAMKY TPYyOOMpPOBOAY, KOAM MOTPIOHO
306e3neymTi Bi4HMM 3CYB.

Z-NOAIGHMIA BUTMH

U-noaiGHUM BUTMH

Z-NOAIGHWIA BUTMH

Puc. 90 Mpukaaam KpinaeHb TPYOOMPOBOAY TA KOMMEHCATOPIB MOAOBXKEHHS
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MOHTAX TPYBOMNMPOBOAIB BOAONOCTAYAHHA

BoaAonpoBiAHY MepeXy OYAIBAi MOHTYIOTb B TOKiIM NOCAIAOBHOCTI:

POBASTb PO3MITKY MICLLA MPOKACQACHHS TPYOOMPOBOAIB.

OOBAQLLTOBYIOTb KPIMAEHHS.

MNP OKAQAQIOTb MATICTRAAI, CTOAKM, MIABEAEHHS.

BCTAHOBAIOKOTE BOAOPO3BIPHY APMATYPY.

BCTOHOBAKOKOTb MOXKEXKHI KDAHM.

PO3MITKY MICLLb MPOKAQACHHS | BCTAHOBAEHHS KPIMAEHb BUKOHYE CMELLIAABHA AQHKA.

MaricCTPOAbHI TPYOOMPOBOAM B XXMTAOBKX | TOOMAACHKMX MPUMILLLEHHSX MPOKACACQIOTE MO CTIHAX,
MIAAO3I OO0 MiA CTEAEIO MIABAAY, B KOHAAQX PA3OM 3 TOYDOMPOBOACMM OMOAAEHHS; Y BUPOOHMYMX i
AOMOMBPKHMX BYAIBAIX - MO OOPMAX, KOAOHAX, CTIHOX QB0 MiA NEPEKPUTTIMM B TEXHIHHMX MOBEPXAX.
AOMyCKAETbCS MPOKAQACHHS TPYO B 3ArAAbBHMX KAHAACX 3 IHLLMAMM TRYOOMPOOBOACQMM, 30 BUHATKOM
TOYDOMPOBOAIB, LLO TPAHCAOPRTYIOTh OTPYMHI, MOAbHI PIAMHK | TA3M, KOHOAI3ALJI TGO BOAOCTOKIB.
Tpy©onpoBOAM XOAOAHOTO BOAOMOCTAYAHHS PO3MILLLYIOTh HMXKYE TPYOOMPOBOAIB FApPAYOro
BOAOMPOBOAY i NAPY.

MariCTPOAbHI TPYGOMPOBOAM MPOKACAQIOTb 3 HOXMAOM. HOXMA HEOOXIAHWIN AAS BUTOKY MOBITPS MPU
HOMOBHEHHI TPYO BOAOIO | BUTOKY BOAM MPU BUBIABHEHHI AiHIlA.

HaxmA Toy©0MnpOBOAIB PO3MIMYIOTE 30 AOMTOMOTOIO PEMKM, PIBHA TA LLIHYPA. AAS LLLOrO BUOMPAKOTL
OyAb-gKY TOYKY OCI TPYDOOMPOBOAY, LLLO MPOKAQAQIOTb. BiA LLET TOYKM 3 BUKOPUCTAHHIM PEMKM | PIBHS
MPOKACAQIOTb FOPU3OHTAABHY AIHIKO | HOTANYIOTb MO HiM LLIHYP. [OTIM HO Oy Ab-AKi BIACTAHI BiA LLIETTOYKM,
HAMPUKAQA 2M, BIAKAGAQIOTb BiA FOPM3OHTAABHOI AiHil BBEPX Y4 BHM3 B HOMPSIMKY HOXMAY HEOBOXIAHY 3
30ACQHUM HOXMAOM BIACTAHb | 3HOXOASTb APYTY TOHKY OCi TPYy©OOnpoBOAY. [MoU 30AQHOMY HOXMAI,
HanpukAaa 0,003, U BIACTOHb CKAOAQE  3MM X 2 = 6 MM. 1O OTPUAMAHMX TOHKAX HOTATQIKOTb LLHYP |
PO3MI4YIOTb BICb TPYOOMPOBOAY, LLLO MPOKACAQETHCH. TOKMM COMMM CMOCOBOM PO3MIMYIOTb OCI
MIABOAOK AO MPUACAIB.

TpyOm NOBUHHI MPOKACAQTUCS MPSAMOAIHIMHO, HE MATH NEPEAOMIB, HOAIMHO KPIMUTUCS | CAMPATUCA
HQ BCi KPINAEHHS.

MABOAKM AO MPUACAIB MOHTYIOTbCS HO BUCOTI, PEKOMEHAOBAHINM ABH B 2.5 — 64, 2012. MNepea
NPOKACACHHIM TPYDBOMPOBOAIB MOTRIOHO KOPUCTYBATUCH TEXHOAOTHHOIO KAPTOIO 3 YCTAHOBAEHMAM
PO3MIDAMMU KOHKPETHO AAT KOXXHOTO MPUACAY, TOMY LLLO ICHYE BE3AIM MOAEAEN | CDIPM BUPOOHWMKIB.
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MiABOAKM AO BOAOPO3BIPHOI APMATYPU MPOKAAACIOTb BIAKPUTO | MOUXOBAHO B MAIHTYCI 00 B
B0pPO3HI. AIaMETP NIABOAKM MPUMAMOIOTb B 3AAEXKHOCTI BIA TUMY APMATYPM.

MNPUY MOHTAXKI MAOCTMACOBMX TRYDOMPOBOAIB HEODXIAHO 3AXMLLLOTH IX BiA MOAPAMMH, HOAPI3IB,
BM'ATUH, HLUMX MEXAHIMHUX MOLLUKOAXEHb, MOMAAQHHA MACEA, HOJOTOMPOAYKTIB, 3aN0BIratm
HArPIBY, HE MPOBOAMTU EAEKTPO3BAPIOBAAbHI POBOTH.

NMAQCTMACOBI TPYOOMPOBOAM KPIMAATb AO OYAIBEABHMX KOHCTPYKLLIM METOAEBUMIM CKOOAMM 3
ABOMQ BOATAMMU. AK PYXOMI KPIMAEHHS AAS TPYOOMPOBOAIB i3 MAACTMACK Ta MBX, BUKOPUCTO-
BYIOTb XOMYTM, BHYTPILLHIM AlOMETP 9KMX HA 1-3 MM OiAbLLE BiA 30BHILLHbOIO AlQMETPY
TPYOOMPOBOAY, LLLO MOHTYETLCS. M>K XOMYTOM I TPYOOMPOBOAOM CAIA PO3MICTUTU MPOKACAKY 13
TYMM, LUMPUMHA 9KOT MAE BYTH HE MeHLLIOKO 10 MM, OAE BIAbLLIOIO BIA LLIMPUHM XOMYTA.
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MOHTAX BOAONPOBIAHUX CTOSKIB

BOAOMPOBIAHI CTOAKM | MIABOAKM AO MPUACAIB Y XXMTAOBMX BY AMHKAX MOXHO MPOKAQAQTH BIAKPUTO
MO CTIHOX 441 B BOPO3HAX, 3POBAEHMX Y CTIHOX MNPV MPUXOBAHIN MOOBOALLL.

B KAHAAIZALLIMHMX, BOAOCTIHHMX, AMMOBMX, BEHTUAALLIMHUX KOHOAQX MPOKACQACHHS BOAOMPOBIAHMX
TPYO HE AO3BOAFETLCS.

LLLo® MOXHO BYAO CKACQAQTH i PO3BMPATH TRYOOMPOBOAM, HE MOLLKOAXKYIOHYM CTiH, BIACTAHb BIA
MOBEPXHI CTiIH AO HEI3OAbOBAHMX BOAOMPOBIAHMX CTOSKIB MPU BIAKPUTOMY MPOKACACHHI MOBUHHO
AOPIBHIOBATM 35MM MpK AIaMeETRI TPYD A0 32MM | SOMM Mpu AlameTpi Tpyd S0Mm. AonyCKaETbCA
BIAXMAEHHS B TOM YU IHLLIMI ©IK HO SMAM.

BIACTQHI MK LLEHTPAMM TAPAHMX | XOAO AHUX CTOSIKIB MPUMMAIOTECA 8OMM. FTAPA4MN CTOAK MOHTYIOTb
CMNPOBA BiA CTOAKA XOAOAHOTO.

LLLo® 3anobirmv MPOTIKAHHIO BOAOMPOBOAIB | MOLLIKOAXKEHHIO KOHCTPYKLLM BOYAMHKIB, O TAKOX AAS
3PYYHOCTI PO3BUPAHHS TPYOOMPOBOAIB HE MOXXHA PO3MILLLYBATU 3'€EAHAHHS TRYO Y MICLSX, A€ BOHM
MPOXOAATb HEPE3 MEPEKPUTTS, CTIHY, MEPETOPOAKY.

CTO5K BOAOMPOBOAY B MICLISIX MPOXOAXKEHHS YEPE3 MEPEKPUTTS, CTIHY DO NEPETOPOAKY MOTPIOHO
YKAQAQTU B THI3AQ 3 0OPI3KIB TPYO. Kpai TiAb31 MAIOTb BYTH B OAMH PIBEHD 3 MOBEPXHEIO CTEAI | BUCTYNATH
BMLLLE MO3HAYKM YUCTOI MAAOTH HO 20MM. OTBOPU B MEPEKPUTTIX MICAT 3QKIHYEHHA MOHTOXKY MQOIKOTb
OyTM PETEABHO 30MA3AHI. AKLLLO CTOSKM MPOKACAEHI B BOPO3HAX, TO MPM 3AMYPOBYBAHHI BOPO3EH
HEOOXIAHO 30AMLLIATU AKOKM B MICLISIX PO3TALLYBAHHS 3rOHIB TA APAMATYPU.

B >KMTAOBUX OYAMHKOX BIAY OCHOBM CTOSKIB | HO PO3FAAYXKEHHSX, LLLO MOIKOTb HE MEHLLIE TPbOX
BOAOPO3DIPHMX TOHOK, MOBUMHEH BCTOHOBAIOBOTUCH BEHTMAb. AAS OOACQLLITYBAHHI CTOSKO BULLLE BIA
BEHTUAS PO3MILLLYIOTb TRIMHMK 3 MPOOKOIO. 3rOHM BCTOHOBAIOIOTH OiAS CTOSKIB, O ACAI BBEPX — HE piaLLEe,
H>K Yepe3 NMoBEPX.

CTO$K i3 30roTOBOK MOHTYHKOTb 3HM3Y BBEPX.

3riaHo 3 ABH 26.2.2.9: lAQCTMKOBMM TRYDOMPOBIA HE € CAMOHECYYMM. TOMy MOro Tpebda
30Q0IKCYBATM QOO 30KPIMUTU OMOPAMM. BIACTAHI MK OMOPAMUM (HEPYXOMUMM | DYXOMUMMM) CAIA
BM3HOYATK B 3AAEXHOCTI BIA TUMY TPYD, TMCKY TA TEMMNEPATYPU BOAM, LLLO TPAHCMIOPTYETLCS, 3MAHO 3
ACTY-H b B.2.5-40, peKOMEHAALLIIMM BUPODBHMKIB TA MOCTAYAABHMKIB MAQCTUKABUX TRYD Ta iX
€AEMEHTIB, OAE He BiAbLLIE BKA3AHMX Y TABAULLi 22 . (TaOGAMLA 4 B HOBYAABHOMY NOCIOGHUKY).

Ta6Auus 4 - BIACTAHb MK ONOPAMM FOPU3OHTAABHUX TPYGONpPOBOAIB
(TabA. 22 3riaHo 3 ABH 26.2.2.9)

AlameTp TpybonpoBoAY, MM 16 20 25 32 40 50 63 75 90 | 110
BiaCTGHb MK OMOPAMM, CM 110 120 | 140 | 145 | 150 | 155 | 165 | 170 | 190 | 205

MpumiTtka. ArS BEPTUKAAbHMX TPYDOOMPOBOAIB BIACTAHI MIXK OMTOPAMM CAiA 3BiAbLLYBATU MPMOAM3HO AC 30%.

MOHTAX TPYBOMNMPOBOAIB TAPAYOTO BOAONOCTA4YAHHA

Toy©onpPOBOAM FAPAHOrO BOAOMNOCTAYAHHS MOHTYIOTb i3 BY3AIB i AETOAEMN, 9Ki BUTOTOBAEHI B LI3M
3a BUMIPIHUMM €CKI3AMM B0 MOHTAXKHUMMK NPOeKTaMU. CTOSFKM raps4Oro BOAONOCTAYAHHS
BCTOHOBAKOKOTh MPABORYY BIAHOCHO CTOSKIB XOAOAHOIO BOAOMOCTAYAHHS. LIMPKYAILIMHMI CTOSK
NPOKAQAQIOTh MPABOPYY BIA TAPAYOrO CTOAKA. BIACTAHb MiXK BICCIO CTOAKIB MAE OYTH 8OMM.

OPU3OHTAOABHE PO3rAAY>KEHHS TOYOOMPOBOAIB BiA CTOSKIB AO MPUACAIB MOTRIOHO BECTM BIAS
NIAAOTU: TPYOOMPOBIA XOAOAHOI BOAM HO 100 MM BULLLE YUCTOI MIAAOTH, A TAPIHOT BOAM — HA 200
MM. BEPTUKOABHI MIABEAEHHS AO MPUACAIB MOTRIOHO MPOKAQAQTM TAK, K i CTOAKM: FAPIYMM-
NPABOPYY, XOAOAHMUIM - AIBOPYM.

Toy©onNpPOBOAM 3AKPINAIOOTE HO CTiHI 30 AOMOMOTOKD XOMYTUKIB.

Kipim CTOAEBMX, LLIMPOKO BUKOPUCTOBYIOTh TOYOM MAQCTMKOBI | METAAOMACQCTMKOBI.

MNoBOPOTH MATICTPAABHMX TPYOOMPOOBOAIB BUKOHYIOTh LLAIXOM 3rMHAOHHSA. Ha TPYOOX MAAOTO
AIOMETPY AOMYCKAETHCHA BUKOPUCTAHHS KYTHUKIB MiA KYTOM 90°. B MiCLAX NEPEKPUTTA, BHYTPILLIHIX
CTiH I MmeperopoAXXeHb TOyOONPOBOAM 3AKAKOHAIOTh B MAb3M.

Tpy©onpoBOAM FAPSHOrO BOAOMOCTAYAHHS YKACAQKOTb BULLLE TPYOOMPOBOAIB XOAOAHOIO
BOAOMOCTOYOHHS.  AAS BMMYCKY BOAM i3 CUCTEMM | BUMYCKY MOBITPS TOYOM MPOKACACIOTH 3
Haxmaom 0,002-0,005.
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Mo 30KIHYEHHI MOHTAXXY BMKOHYIOTb MAPOBAINHI | TEMAOBI BUMPOBOYBOHHI MEPEX raps4oro

BOAOMOCTAYAHHA.
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LLEHTPAAI3OBAHI CUCTEMU TAPAYOIO BOAONMOCTAYAHHA

3ABASKM X €KOHOMHOCTI, NMPOCTOTI €KCNAyaTaLlil Ta OOCAYroByBAHHS HAMYACTILLE
BUKOPUCTOBYIOTHCS B XKMTAOBMX | TPOMOACHKMX BYAIBASX. [X OBAGLLITOBYIOTH MPW HOSBHOCTI MOTYXKHMX
axepenTenad (TELL, paroHHMX KOTEAEHB). B LLEHTPAAIBOBAHMX CUCTEMOX FAPSHOro BOAONOCTOYOHHS
BOAY HAMPIBAKOTb AAS FPYMM CMOXMBAYIB B OAHOMY MICLL | TOAHCMOPTYIOTh i TPYOOMPOBOAOMM AO
MICLLb BUTDOHAHHS.

LLeHTpaAi30BAHI cCUCTEMU BOAONOCTAYAHHS OYBAIOTb BiAKPUTI i 3aKpUTI.

Y BIAKPUTIM CUCTEMI rapsia BOAO 3AOMPaETbCS 6e3noCepeAHbO 3 TEMAOBOI MepeEXi. Boaa
HArPIBAETbCA B KOTAOX, PO3TALLOBAHUX Y LLEHTPOABHMX KOTEABHAX QOO TEMAOOOMIHHMKOX TELL, i
KBAPTAABHOK MEPEXKEK MOACETLCH AO CUCTEMM OMAAEHHS, O PO3MOAIABHOIO MEPEXKEID - HA FTapSHE
BOAOMOCTOYAHHS OKPEMMX BYAMHKIB. LIMPKYAILLIMHI TOYOONMPOBOAM MOBEPTAIOTH OXOAOAXKEHY BOAY B
KOTAQOX AAS MIAIFPIBY.

Taka cxema € NPOCTOoIO | AOBIOBIHHOK, AAXKE CUCTEMA XUBUTLCH PETEABHO OYMLLLEHOIO BOAOHO,
HEOBXIAHOIO AAS PODOTU KOTAIB BE3 YTBOPEHHA HOKMITY.

He AOAIKOM CXEMM € BEAMKA MOTY>KHICTb YCTOHOBOK AAS BOAOMIAFOTOBKM, SIKi MOBMHHI OYMLLIATM BCHO
BOAY, LLIO MOAQETHCH B CUCTEMY BOAOMOCTOHAHHS. Yepes e CXemy BUKOPUCTOBYIOTb AMLLIE MPU
HW3bKi KOPOOHATHIN TBEPAOCTI MPUPOAHOI BOAM.

B 3aKpUTUX CcXxemax TEMAO BIA KOTAIB MEPEAQETbCH TEMAOHOCIEBI (BOAI, MAPOBI, TOLLO), AKMMA
TENAOXDIKALLIMHOID MepEeXeED MOACETbCY A0 BOAOHArPIBOYA. Boad 3 CUCTEMM XOAOAHOTO
BOAOMOCTAYAHHS MPOXOAMTb YEPE3 BOAOHAMPIBAY, HAMPIBAETLCS | MOAQETLCS B DO3MOAIABYY MEPEXY.
HeAOAIKOM 30KPUTOI CUCTEMM BOAOMNOCTAYOHHS € HEOOXIAHICTb BUKOPUCTAHHS BOAOHAIPIBOYIB TA
MPOKAQACHHS BHYTPILLHBOKBORTAABHOI MEepeEXi TOYDOMPOBOAIB. [MoOTE B LI CXEMI YCTAHOBKM AAS
BOAOMIAFOTOBKM AMAIKOTb HEBEAMKY MOTYXKHICTb, AOAXE TEMAO HE BUTPAYAETHCSH, O MOBHICTIO
NOBEPTAETLCS B KOTEA B TOM 4AC, K CMOXMBAY OTPUMYE TAPSHY BOAY MUTHOI AKOCTI 3 AMICBKOTO
BOAOMPOBOAY. Kpim TOro, KOTAM NepebyBatoThb MiA MOCTIMHUM TUCKOM, 9KMN HE 30AEXMTD BIA TUCKY B
CUCTEMI TAPAYOrO BOAOMOCTAYAHHS. 3QBASKM UMM MEPEBATAM 3AKPUTI CUCTEMM TAPIYOro
BOAOMOCTA4YOHHS HOOYAM LLIMPOKOTO BUKOPUCTAHHS.

BCi LLEHTPOAIZOBAHI CUCTEMM TAPAYOTO BOAOMOCTAYAHHS MPOEKTYIOTh 3 LMPKYASILLIMHUMM
Toy60oNpPOBOAOMMU. BE3 TAKMX TPYBOMPOBOAIB MPU BIACYTHOCTI BOAOPO300PY BOAC B CUCTEMI MOACHI
BOAM OCTUIAE | CMOXKMBAHI OTPUMYIOTb CMIOHATKY OXOAOAXKEHY BOAY, 9KY 3AMBAIOTb Y KOHAAIZALLIO. [pur
LLbLOMY BUHUKQAIOTb BTPOTM BOAM | TEMAQ, LLLO 3OIABLLIYIOTBCS B 3OAEXHOCTI BiA AIOMETPIB TA AOBXMHM
TPYOOMPOBOAIB MOAQHI.

LmpkyAduinHi ToyOonpoOBOAM B CUCTEMOX FAPSHOrO BOAOMOCTAYAHHS MOXYTb COYHKLLIOHYBOTH
LIAOAOBOBO (>KMTAOBI BYAMHKM, TOTEAI, AIKQPHI) ABO TiIAbKM MEPEA MOYATKOM BOAOPO30OPY, FKLLLO
CMOXXMBAHHSA TAPSY0I BOAM € MEPIOAMYHUM (HAMPUKACA, AYLLIOBI MOOMUCAOBMX MIAMPUEMCTB).

Y CUCTEMOX FAPAYOrO BOAONOCTAYAHHA MOXKE OYTU MPUPOAHC LIMPKYASILLS BOAM (MPABITALLIMHA) TA
MPWMMYCOBQ (HOCOCHQ).

YCTOHOBKQO AAS MOCTOYAHHS BCIX MICLLb 3000pY raps4ol BOAM B OAHIM OYAIBAI 30 AOMOMOTOO
CMIABHOI CUCTEMM TPYDBOMPOBOAIB

BiA LLEHTPOABHOI YCTAHOBKM rAPSHOI | rL —
BOAM. EL_L@ O T

LLeHTpAOAbHE Tapa4e BOAOMOCTO- l
i

4YaAHHY noTpebye AETAAbBHOTO
MAQHYBOHHS i3 BPOXYBOHHIM [Ii3HMX

KpUTEPIB OLLIHKM TA MIATBEPAXKEHHS
EKOHOMIMHOT €dDEKTMBHOCTI.. ‘Ll;’ _PJ,LQTT -
BaratokBApTUPHI BYAMHKK, CEAM-
LA, OdpiCHI Ta TOProsi GYAIBAI, | )
PECTOPAHM, TOTEAI, MAHCIOHMU TA 'ﬁf__ B FiLq_ﬂ[ L T
AKQPHI, BUPOBHMYI T MPOMMCAOBI
OYyAIBAI 300€3MEYYIOTHCS 30 AONTOMO-
rol0 LEHTPAABHUX YCTAHOBOK
raps40ro BOAONOCTAYOHHS.
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BOAOHATPIBAYI LLEHTPAAI3OBAHOI CUCTEMU

BoAoHArpiBaHi, LLLO BUKOPUCTOBYIOTECS B LLEHTPAABHOMY rAPSHOMY BOAONOCTOYAHHI (LLTB), MOXyTb
OYTU LLBUAKICHUMM T EMHICHUMM. B LLIBUAKICHOMY HArPIBAYI BOAC PYXAETHCS 3 BEAMKOIO LLIBUAKICTIO
(0,5-2,5 M/C) i LLBUAKO HArPIBAETLCS AO 3AAQHOI TEMNEPATYPU TENAOHOCIEM (BOAOIO Y4 MAPOIO).

BOAOBOASIHMM LUBMAKICHWMM HArPIiBAY CKACQAQETLCS i3 CTAAEBOTO KOPMyCy 4, B IKOMY MICTITbCS
AQTYHHI TENAOODMIHHI TPYOKM 3, 30BAABLLOBAHI 3 OOOX OOKIB B TRYOHMX PELUITKaX 2. BOoAOHArpiBaYi
30UPAIOTh i3 AEKIABKOX CEKLLM, gKi 3'EAHYIOTBCS MK COBOKO KOAQHAMM. Y BOAOHArPIBAYOX rapa4oro
BOAOMPOBOAY BOAQ, LLLO HAMPIBAETLCS (TEMNAOHOCIHM), MOAQETLCA B MDK-TRPYOHMM NPOCTIP, A T4, WO
HArpPITA, —B TEMAOOBMIHHI TOYOKM. T1 ]

Puc. 94 BOASHUM LLIBUAKICHWM CEKLIIMHWIM BOAOHQAIPIBAY:
I — BXiaHMHM NATPYOOK; 2 — TPYOHI peLuitkmu; 3 — Tpyou; 4 — Kopryc

MapoBoAsiHMM LLUBUAKICHWMIM HArpiBAY BUKOPUCTOBYIOTb Y BUPOBHMYMX BYAIBAIX, A€ € MAPOCUAOBE
rOCMOACQPCTBO, OO0 B HEBEAMKMX KOTEABHSX 3 MAPOBUMMM KOTAOMM AAS HAMPIBY BOAM. MNapa, Lo
MOAQETLCA Y KOPMYC 4 i MPOXOAMTb MK TOYOKAMM 3, KOHAEHCYETLCA HA X MOBEPXHI | 30 PAXYHOK
30epeXeHOoro TenAa NApPOYTBOPEHHA HAMPIBAE BOAY. HArpita BOAQ MO TEMAOODOMIHHMX TPYOKOX 3
MNOCTYNAE B NEPEAHIO BOAFHY KOMEPY 7, MPOXOAMTH B 3OAHIO KOMEPY 6, A MOTIM BKAMEPY 5, MICAIHOTO
BMXOAMTD i3 HOMPIBAHA. 3AAH KOMEPA é HE 3AKPIMAEHA HO KOPMYCI 4, LLLIO AO3BOASE TEMAOOOMIHHMM
TPYOKAM 3 BIABHO MOAOBXYBATUCH MU HAMPIBAHHI.

BOAQ MPOXOAMTb ABIHI YEPE3 BOAOHAIPIBAY, TOMY ACHQO KOHCTRYKLLS HO3MBAETHCS ABOXOAOBOILO.
B1KOPUCTOBYIOTH TAKOXX YOTUPMXOAOBI BOAOHAPIBAM.
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Puc. 95 NapoBOASHMMI LLIBUAKICHMM BOAOHAMPIBAY
3 - Tpybu; 5-7 — kKamepm
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E€MHICHI HarpiBayi, LLLO CYMILLLAIOTb QOYHKLLT OKYMYASTOPA TEMAQ | BOAOHATPIBAYA, MAIOTb
HU3bKMIM KOEMILLIEHT TEMAONEPEAQHI BHACAIAOK MOAOI LLUBUAKOCTI PYXy BOAM. [TpH OAHAKOBMX
MAOLLLOX HArpIiBY iX PO3MIipK BiAbLUI, HIX Y LLBUAKICHMX HArPIBAYIB. € MHICHI HArpiBAYi BUKOHYIOTb Y
BUTASAI HOMIPHUX Y Be3HANIPHMX (BIAKPUTMX) BAKIB, B 4KMX PO3TALLOBAHI HAMPIBOAbHI EAEMEHTU.
30BHILLUHI NOBEPXHI 6AKIB BKPMBAIOTb LLIAPOM TEMAOIZOAALLI. B CUCTEMI BCTAHOBAIOIOTD HE MEHLLIE
ABOX OQOKIB.

PUc. 96 €EMKICHMM BOAOHATPIBAY:
3 —Tpybu; 4 —Kopnyc; 8 —3arnoBDKHUIM KAQMAH; 9 — TepmomeTp; 10 — MOHoMeTP; 11 — KpuLLKa

HanipHi eMHicHi BoAOHArpiBadi 06AQAHYIOTb TEMAOODMIHHUMM TRYDKAMM 3, Ki KPINAATECA HO
Koyl 11, wo 3abesnevyye MOXAMBICTb YMLLEHHS, O TOKOX 3AMOODKHMAM KAQMOHOM 8 i
KOHTPOABHO-BUMIPIOBAABHUMMU MPUACACMM (MAHOMETPOM 10iTEPMOMETPOM 9).

BesHanipHi 6AKK-AKYMYAATOPU KOHCTPYKTMBHO OHAAOMYHI ©OAKAM XOAOAHOI BOAM. AAf
HArPIBAHHA BOAM HA BIACTAHI 50-100 MM BiA AHO BaKy | BOKOBMX
CTIHOK MPOKAOAEHO 3MIMOBKK i3 CTAOAEBMX TPYD (Ay32-50MMm), no
AKOMY MPOXOAMTb TEMAOHOCIM (Napaq, BOAA). besHanipHi 6akm
OBOACAHYIOTb TOKMMM XX TOYOOMPOBOAOMM, 9K i OAKM XOAOAHOI
BOAM. Y pA3i BEAUKMX MEPEPB CMOXMBAHHA FAPAYOI BOAM AAS
NIATOUMAOHHS MOCTIMHOI TEMNEPATYPU AOAATKOBO BACLLITOBYIOTh
LUMPKYAALLIMHY TPYOy i3 3BOPOTHMM KAQMAHOM i 3QCYBKOIO. Y
BEPXHIM HOCTUHI BAKA MOHTYIOTb TPYOY AlameTpom 50 — 75 MM AAS
BIABEAEHHS MaApa B ATMocdbepy. B 6akax, WO mpauoTb B = -
PEXUMI AKYMYAS[LIT MpU MOCTIMHOMY 0B'€MIi, MOAQIOYUM Puc. 97 besHanipHi
Tpy©onpoBiA NPUEAHYIOTb HO 150 MM, HUXKYE PIBHA BOAM; A MpPMU OAKM-AKYMYAITOPM
3MIHHOMY 0B'emi — Ha BIACTAHI 100 MM BiA AHQO. AKLLO OOK PO3TALLIOBAHMM NOOBAM3Y OAKa
XOAOAHOI BOAM, TO BiH MOXE >XMBUTUCH BIA OCTAHHLOTO. B iHLUMX BMMNOAKOX AOLLIABHO
OOAQLLITOBYBATU HEBEAMKMIM BAK 3 MOMACBKOBUMM KAGMAHMMM, BOAQD 3 9KOTO ByAe MOAABATUCS B

0aK rapga4ol soaum. Lle 3MeHLWMTb KOpO3inHe POAMKOBMHK
Y Y nouvcToin KOMRAAEKT NAQCTUH
PYMHYBAHHA ASTAASI KAQMAHA, §KE MOCMAIOETLCA B PyXAMBop P VeniALHer
rapga4in BOAI. aamtd — 2 }-_ig_cyqq
LLIBUAKICHMX NAQCTUHYATUA BOAOHArpIiBaY B OHCOAb

CKAQAQETLCA 3 NAKETA TENAOODOMIHHUX MAQCTUH 3
YLLLIABHIOIOYMMMU MPOKAQAKAMU MK HUMM. TlakeT
3ATUCKYIOIOTE MK OMOPHUMM NAQCTMHOMM | 3ATAryIOTh
OoATAMU. AO NEPEAHBOT MAACTUHMU MPUBAPIOIOTH
NATPYOKM AAS XOAOAHOI T TAPS4OI BOAM. TOKA KOHCTPYK- Hanpasasioya
i AO3BOASE 30iAbLLUYBATM TEMAOMPOAYKTUBHICTb KOHCONL
BOAOHAIPIBA4YA LLAIXOM AODABAEHHA AO MAKETA

TENAOOBMIHHMX MAQCTUH MOTPIBHO! KIABKOCT | PO3LLIM- Puc. 98 LLsnakicHi
DEHHSt ONOPHUX IAQCTHH. MAQCTMHYATHI BOAOHAIPIBAY



TEXHIMHE OBCAYTOBYBAHHS MICLEBUX BOAOHATPIBAYIB

57

MicLeBi BOAOHArPIBAYI MOXXYTb OYT1 NPOTOYHUMM (LLIBUAKICHUMM), B KX HEBEAMKA KIABKICTb BOAM
LLIBUAKO HAIPIBAETLCH AXKEPEAOM TEMACQ BEAMKOI MOTY>KHOCTI AO 3AAQHOI TEMNEPATYPM, | EMHICHUMMU
(HAKONUYYBAABHUMM), B IKUX BEAMKMIM OO'E€M BOAM HAMPIBAETHCH AXKEPEAOM TEMACQ MAAOI MIOTY>XXKHOCTI
MPOTArOM MEBHOMO 4ACY. B TOMY TA IHLLOMY MPUCTPOI BOAQ HATPIBAETLCS LLAIXOM TEMAONEPEAQH
Yyepe3 METAAEBY MOBEPXHIO. AXKEPEAOM TENAO MOXeE ByTH TBEPAE, PIAKE, TA30MOAIBHE NAAMBO,

EAEKTPUYHAO | COHSYHA eHepris.

KOHCTpYKLUII BOAOHArPIBAYiB HO CYYACHOMY PUHKY AYXKE PI3HI B 30AEXHOCTI BiA MOAMBA, LLLO
BUKOPUCTOBYETLCS, MICLY ODAQLLTYBAHHS, €CTETUYHOTO OGDOPMAEHHS, KOMMAKTHOCTI, TEXHIMHMX TA

E€KOHOMIMHMX XAPAKTEPUCTUKIT.A.
BMAW KOHCTPYKLLIA BOAOHATPIBAYIB

HarpiBa4amm NpoOTOYHOI BOAM HA3MBAKOTLCH TAKI BOAOHArPIBAYI, B 4KMX
XOAOAHQ BOAQ HAMPIBAETLCS B MOMEHTI13000pY, TOBTO 301 4AC i MPOTIKAHHS.

Q308i HArPIBA4I MPOTOYHOI BOAM CbOTOAHI MOXHQA 3yCTPITH MEPEBOXKHO AULLIE
B CTAPUX OYAIBAIX, B MPUMILLLEHHSIX, LLLO BUKOPMCTOBYIOTHCS CE30HHO, A TAKOX B
AQHHNX BY AMHOYKOX.

Yepes BIAHOCHO Hu3bkMi KIA TG HEBEAMKY KIABKICTb FrApPSHOl BOAM, LLLO
CMOXMUBAETHCA, LI MPUCTPOI BUKOPUCTOBYIOTbCH AMLLIE B YCTAHOBKAX 3
HepPEryAIPHUM CIIOXMBAHHAM rAPSHOI BOAM QB0 B TMMHYACOBUX CMIOPYACOX.

B AEKIMX HOKOMMYYBAHOX COHAYHOI EHERTITXOAOAHA BOAC HOMPIBAETHCA MiA HAC
NPOTIKAHHS Yepe3 BHYTPILLUHBO PO3MILLLEHY CEKLLIO, BUKOPUCTOBYIOYM TEMAO
rapPs40i HOKOMMYEHOI BOAM.

Lle BUMArae BEAMKOro ob'emy HAKOMMYYBAYA, BUCOKMX TEMMNEPATYP TA
ceKLUjto TPYyO AOBXMHOK A0 100 M B POAI TENAOOBMIHHMKA.

TOKi YCTOHOBKM MOXXYTb BMKOPMCTOBYBATUCSH AAS MOTPED B rApPSHii BOAI B
IHAMBIAYQABHMX OY AMHKQX.

EAEKTPUMHUMA NPOTOYHUA BOAOHATPIBAY

Puc. 100 Cxema niaAKAKOYEHHS MPOTOYHOIO EAEKTPMYHOIO BOAOHArPIBAYQ

rA3OBUI NPOTOYHUI BOAOHATPIBAY

30 BIACYTHOCTI LLEHTPOAI3OBAHOIO BOAOMOCTAYOHHS
HAMYQACTILLE BUMKOPUCTOBYIOTHCS FA30BI MPOTOYHI
BOAOHArPIBAY. BOAQ HArpIBOETLCH B HbOMY TAPAYMMM
FQA3AMM, LLLO YTBOPIOKOTLCS MiA YAC 3rOPAHHS FA3Y B MOAbHUKY.

BOAOHArpIiBOY MAE BEAMKY MOBEPXHIO HArPIBY, BUCOKMM
KoedoilieHT TenAonepeaadi i 3abesnevyye IHTEHCUBHE
HArPIBOHHS BOAM. TEMAO, LLLO YTBOPIOETLCA MiA HAC 3rOPAHHS
rasy B MOAbHUKY, MEPEAAETLCS BOAI YEPE3 CTIHKM KAMEPU,
3MIMOBKMKAO i TEMAOOBMIHHMK.

BoaoHarpisadi 0OAQAHYKOTb ABTOMATUKOIO Be3MneKkM, 9Ka
3a6e3neyvye NPUNMHEHHS MOAQHI rA3y HA MAAbHMK Y BUMAAKY
BIACYTHOCTI BUTPATM BOAM QOO 3HMXKEHHS TUCKY HUXKYE
MIHIMOABHOTO, O TAKOXX MPW 3rACAHHI MOAYM'S B MAABHUKY.

Puc. 99
KoHcTpyKLis
BOAOHQrpIBQYiB

Puc. 101 Fasosumm
MPOTOYHMI BOAOHQTPIBAY
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HAKOMU4YBAAbHUIA BOAOHATPIBAY

B pO3MOBHIM NPAKTULL BU3HAYEHHS ,,00MAEP" BUKOPUCTOBYETLCS  FK 3AMO3MYEHHS i3 AHIAIMCBKOT
MOBM MOMMAKOBO — TOM BOHO O3HOHYAE COME MPOLIEC HAMPIBAHHY ,,to boil" (Baputk, kuniti) Ta
BUKOPWCTOBYETbCS B 3HAYEHHI ,,[IAPOBUIA KOTEA".

Hakomnm4yBOAbHMIA BOAOHAPIBAY TAKOXX | B AHIAIMCBKIiM MOBI HO3MBOETLCS ,,water heater* (Harpisay
BOAM).

HAKOMM4yBOABHUAMIM BOAOHAMPIBAYAMM HO3MBAKOTLCS BCI ANAPATU, 9K HOMPIBAKOTL 3QNAC MEBHOI
KIABKOCTI raps40i BOAM AAS MOXXAMBOCTI B KOPOTKMIM TEPMIH 3a0€3MEYUTU MOKCUMAOABHY NOTPEDY B
rapPsi BOAI.

KPOHLUTEMH KPINAEHHS

AO CTiHU TEPMOMETP

Tpybka Biabopy

. 30BHILLUHIM kKopnycC
raps40i BOAM

o MATHIEBMM QHOA,
BHYTPRILLIHIM ©ak
TEH

TEMAOIZOASILLIA s

TpyOKa noaaqui
XOAOAHOI BOAM

it AEKOPATMBHA KPULLKA

TePMOCTAT, \n g
LLLO PEryAloeThCA

IHAMKOTOPHA AQMMOYKA

Puc. 102 byAoBQ HOKOMMYYBAABHOIrO BOAOHQrPIBAYQ

Hakonu4yBAAbHMM OB'€eM 3QAEXMTL Bia ©AraTboX COPAKTOPIB TA MAE BMPOXOBYBATUCH 4M
BM3HAYATUCA BIAMTOBIAHO AO MOTREDM B rAPSMIN BOAI.

HarpiBaHHS XOAOAHOT BOAM BIADYBAETHCS 30 AOMOMOTOIO TEMACODMIHHMKAO B0 Be3nocepesHbO
30BASKM EAEKTPOHArPIBOABHOMY EAEMEHTY.

PO3pIi3HAOTb HOKOMWMYYBOAbHI BOAOHQrPIBAYI i3 BHYTPILLUHLO ABO i3 30BHILLHbO
PO3MILLLEHMM TEMAOOBMIHHMKOM, 3 EAEKTPUYHUAM MOBTOPHMM MIAINRIBOM QB0 6E3 HbOTO.

PO3pi3HAOTb HOCTYMHI BUAU KOHCTPYKLLIN:

HacTiHHiMoAeAi

HOCTIHHI MOAEAI BUTOTOBASIKOTb MEPEBAXKHO AAS OKPEMMX ANAPATIB T HEBEAMKMX MDY
QnapATiB. BOHW € IAEAAbHVMM BOAOHAMRIBAYOMM B MPUMILLLEHHAX AAS 3OHATb XO0I, B OQICI
aB0O MAMCTEPHI, ATEABE | T iH. HOCTIHHI MOAEAI 30CTOCOBYIOTh TAM, A€ MOTPEBA B rapYi
BOAI HE AYXKE BEAMKA. [X HOKOMMYYBAAbHMIM O6'EM CTAHOBMTH 10-150 AITPIB.

Wadbosimoaeni

LLIoQooBi MOAEAI MOXYTb BYTK BCTAHOBAEHI B6e3nocepeAHbO Yy CMOXMBAYA, BOHM
FTAPAHTYIOTb KOPEKTHMM, B 3AAEXHOCTI BiA CMOXMBOAHHS, PO3POXYHOK €HEProBUTpaT
(AMMABHUMK CTPYMY). LLIGQoOBI MOAEAI BUTOTOBASIOTE MEPEBAXKHO 3 HAKOMMYYBOABHUM
ob'emom Bia 50-120 AiTpiB 060 250-300 AiTpis.

Miarorosi MmoAeAi

HamBiAbLL NOLLMPEHUM € BUPOBOHMULLTBO HAKOMMYYBAABHMX BOAOHAMPIBAYIB 3 06'EMOM
300-400 AitpiB.

BoHu 306e3ne4ytoTs NoTpeby B rapsvint BOAI AAR CIM T3 4-X AO 6-11 OCID | NEPEBAXHO BCTA-
HOBAIOIOTbCS B IHAMBIAYQABHMX ©YAMHKOX. [TIAAOTOBI MOAEAI 3 HOKOMMYYBOABHUM OB'€EMOM
200-2000 AiTpiB 30CTOCOBYIOTb Y BUPOOHUHMX BYAIBAIX, O TAKOX AAS LLEHTPOABHOIO rAPSHOro
BOAOMOCTO4YOHHS B OArarokBARTUPHMX BY AMHKOX TA MOOMMCAOBMX yCTAHOBKAOX.

30BAAKM KOMBIHYBAHHIO BHYTPILLHBO PO3MILLLEHOTO TEMAOODMIHHMKA TO EAEKTPOHAIPI-
BAABHOTO €AEMEHTY rapsia BOAQ B AITHIM CE30H MOXE HAMPIBATUCH EAEKTPUHHUM
CTPYMOM HE3AAEXKHO BiA OMAAKBAABHOI CUCTEMM.



59

HakonmyyBAAbHI O6'€MU BIARIZHAIOTECA MK COBOIO TA MOXKYTb KOAMBATUCA MK 500-2'000 AiToamm.

TOKOX AAS OiAbLLMX OB'€MIB BUPOOHMLTBA AEKIABKO HOKOMMYYBAYIB OAHOKOBOrO 0O0'eéMy
3'€AHYIOTBCA OAMH 3 OAHUM.

TaKi HOKOMMYYBQHI TAPSHOI BOAM 3HOXOASATb 3ACTOCYBOHHS B XKMTAOBMX KOMMAEKCAX, LLUKIABHMX
OYAIBASX, BFOTEAIX TA MAHCIOHATAX, B BUPOBOHMYMX OO MPOMMCAOBUX MPUMILLLEHHAX 1T.IH.

TaKi BOAOHArPIBAHI BUCOKOI MOTY>KHOCTI BUTOTOBASIOT HOMYACTILLIE 9K CMELLIAABHE 30MOBAEHHS.

Puc. 103 Cxema CrnoAy4eHHS HOKOMMYYBAALHOIO BOAOHArpIiBa4Ya

EAEKTPUYHI BOAOHArPIiBAYi HOMBIAbLL TiNEHIMHI TO ©e3neyHi B LLLOAO noxex. Lupokoro
PO3MOBCIOAXKEHHSA HOBYAM EMHICHI EAEKTPOBOAOHAIPIBAMI, Ki CKAGAQIOTLCS 3 KOPMYCY, LLLO BMILLLYE
©ak Ha 10-200 AITPIB BOAM i TOKPUTUI IBOASLLIEIO, EAEKTPOHATPIBOABHOTO EAEMEHTY - TEHY, PETNYATOPA
TEMMNEPATYPU, KU BIAKAIOYOE HAMPIBAY Y A3 AOCATHEHHS 30AQHOI TEMNEPATYPU, 3MILLIYBAHA AAS
3AMOBHEHHS HAMPIBAYA | BIAOOPY BOAM. TEMAQIZOAALLIA | TEHM MOHMXKXEHOI MOTY>KHOCTI /1,2-2,4 KBT/ npur
Hanpy3i 220B 300e3me4ytoTb EKOHOMHY EKCMAYATALKD BOAOHAIPIBAYA. BoAoOHArpiBAY NpaLlioe B
OBTOMATUYHOMY PEXMMI, 3a6e3Mneyytodm 3anOBHEHHS OAKA BOAOK, KOHTPOAb 3Q PIBHEM i
TEMMNEPRATYPOLO BOAM, 3AXMCT BiA 3AKMMAHHA. BOAOHArRIBAY MAE BAQCTMBOCTI TEPMOCA /30 12 roAMH
3HVDKEHHS TEMNEPATYPU MAMXKE Y BCIX EMHICHMX BOAOHATPIBAYIB CTAHOBKTL BiAg 5°C/.

Puc. 104 Cxema niaKAIOYEHHS HOKOMMYyBAALHOIO 6oMAepa

EAeKTpOHarpiBay BAALLTOBYIOTh BE3MOCEPEAHBO HA CTiHI MOMELLKAHHS HOA MPUACAOM, B 9KMI

NOAQETLCA FAPA4A BOAC.
BOWAEP HENPAMOTIO HATPIBY

BonAep HEMPAMOTO HArPIBY BIARI3HAETHCA BiA BCIX AXKEPEA TEMAOI BOAM TUM, LLLO LIJ KOHCTRYKLLIA HE
MOE CBOrO HAMPIBAABHOTO EAEMEHTY. HArpiB BOAM B TAKIM CUCTEMI 3AIMCHIOETHCS 301 PAXYHOK 30BHILLIIX
OMNAAIOBAABHMX MPUACAIB—LLE OO KOTEA, QDO LLEHTPAABHE ONAAEHHS, DO COHS4YHI 6aTapeEl.

bBonAaep HENPIMOro HArpiBy MPALLOE BiA 30BHILLHBOTO AXXEPEAQ TEMAQ, BiA 9KOTO MO 3MIMOBMKY
NOAQETHCA TEMAOHOCIM. SMIMOBMK 3HOXOAUTLCA BCEPEAMHI BoMAepA. LLLOG 3MEHLLIMTK TENAOBTOATH B
CUCTEMI, 30CTOCOBYETLCA TEMAQIZOAALLS: MIHOMOAICTUPOA, MOAIYPETAH. ..

A5 Be3nepebirHOl MOAQH Tapa4OIi BOAM MOTPIOHO AOTPMAMYBATUCH MPABUA MIAKAOHEHS BOMAEPA.
XOAOAHO BOAQ MAE MPOXOAMTM ODOB'I3KOBO Yepe3 NATPYOOK 3HM3Y. PS4 BOAC MOBUHHA MOTH
BMXiA 3BEPXY TOMY, LLLO BEPXHi LLAPW BOAM HOMITAPAYILLI.
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QOHOAOBQHMI 3AXMCT
BUXIA TOPSAHOT BOAM

TEPMOMETP
BEPXHIM TEMAOODMIHHMK S2
TEPMOPETYAITOP
HArPIBAKOYMI EAEMEHT
AQTHMK

HUXKHIM TEMAOOOMIHHMK S1

BXiA XOAOAHOI BOAM o
" PEBI3IMHUK OTBIP

Puc. 105 boriaep Henpsamoro Harpigy

Mepesaramu 6oMAaepiB HENPAMOrO HArpiBy € :
s 3MEHLLUEHHS EHEPrOBUTPAT;
¢ BEAMKQA MOTY>XXHICTb;
s LLIBUAKICTb HArpIBY;
s MPOCTOTA MIAKAKOYEHHS.
HeAOAIKOM € 30AEXHICTb BiA MIAKAIOYEHHS AO AXKEPEA TEMAQ.

ToBTO, AKLLO BOMAEP MIAKAIOYEHMIM AO CUCTEMM OMOAAEHHS, TO BAITKY HUM KOPUCTYBATUCH
HEMOXKAMBO.

XonoaHa Bopa

[apsua BOAa KoTen
y [
L S— !‘ f\ e—
— 7 ——
N
A% -'-:.:.Qv \:\-\‘7&5_\ i
Peuupkynsuis

Puc. 106 Cxema niakaoyeHHs 6oraepa HEMPIMOro HaArpiBy
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TEXHIMHE OBCAYTOBYBAHHSA TA AOTAAA,

TEXHINHIPOBOTU 3 OBCAYTOBYBAHHA BOAOHATPIBAYA

PeryAapHum TEXHIHHMM OTASA BOAOHAMPIBAYA LLLOAO MOTO CPYHKLLIOHYBOHHS, €KCMAYATOLMHOI
HOAIMHOCTI, TEXHIHHOI ©6E3MNEKM | HOCAMMEPEA 3 MMEHIMHMX MPUYMH BKDOM HEOOXIAHMIA.

MNepioAMHHI PEMOHTHI POBOTH 3AAEXXATH BiA PI3HMX GOAKTOPIB: XKOPCTKICTb BOAM, ANPECMBHICTb BOAM,
BCTAHOBAEHHSA TEMMNEPATYPU HO TEPMOCTATI.

PiBeHb XXOpPCTKOCTi BOAM

OCaA KAAbLLKD MOXE 3HOYHO OOMEXKYBATU EKCMAYATALLIMHY HOAIMHICTb BOAOHArpiBa4a. Ocaa
KOABLLIKO 3AAEXMTb BiA PIBHA XKOPCTKOCTI BOAM TA TEMMNEPATYPU HArPIBY BOAM.

HM BULLLO TEMMEPATYPA TA AOBLLIMM YOC HAMPIBAHHS, TMM BiAbLLIE KOABLLIKO BUAIAIETCS MiA YOC
a3 HArpIBY i OCIAQE HO OCHOBI HAKOMUMYYBAYA, HA CTIHKOX TA HA BUXIAHOMY LLITYLLEPI TAPSHOIBOAM.

Ller HOAIT MOXXe MOKPWMBATKM HAMPIBAABHMM EAEMEHT TA 3HOYHO 3HM3UTM MOTO TEMAOBIAACHY.
TPMBAAMM 4OC HArPiBAHHS, OiAbLLI BTPATHM €Hepril TA MOLLUKOAXKEHHS HATPIBOABHOTO EAEMEHTY €
HOCAIAKOMM KOABLLIEBOTO HOABOTY.

ArpecmBHICTb BOAU

ByAb-9KQ MUTHA BOAQ BUAIASE MiA HAC HAMPIBAHHSA KMCEHb TA BYTAEKMCAOTY BOAM. LLj rasm 4acTkoBo
MQIOTb 3AQTHICTb BCTYNATM B XIMIYHY PEQAKLLIIO 3i CTAAEBOIO EMKICTIO TA BUKAMKQIOTE TAKMM YUHOM
KOPO3ito.

EMOAbOBOHI BOAOHArPiBAYi ACBpE cebe  3apekOMEHAYBAAM. TOpK B LLIAPI €MOAI TA MIAKI
TPILLLMHM, LLLO BUHWKAM B PE3YABTATI TOOHCMOPTYBAHHS Y41 MOHTOKY, 30XMLLLEHI AHOAOMM HO MATHIEBIM
OCHOBI.

3ABAAKM EAEKTPOAIZY B HOKOMUYYBAYI LLAD MATHIKO OKMCAIETCA M TAKMM YMHOM 30KYNOPIOE MOPU
TQA TRILLLMHM B LLAPRI EMAOAIL. TOK, 9K AHOAM HO MATHIEBIM OCHOBI B OKMCAEHOMY TA TAABBAHIMHOMY CTAHI
OCIAQIOTb HO CTIHKAX EMKOCTI, BOHM MOBUHHI PEMYAIPHO 3AMIHATUCS.

BCTAQHOBAEHHS TEMNEPATYPU HA TEPMOCTATI

BoAoHarpiBadi, LLLO MOCTAYAOTHCS 3 BUPOOHMLLTBA, MAKOTb 3A3BMHAM BCTAHOBAEHY HO TEPMOCTATI
Temnepartypy 60°C. 3MiHM 30BOACHKOI YCTAHOBKM MMOBIPHI, A€ MPM LbOMY TPeOa BPOXOBYBATH
MOXXAMBI MEBHI HEAOAIKM.

TemnepaTtypa BoAM BULLLA 60°C NpU3BOAMTL AO 3HAYHO BIAbLLIOTO OCOAY KOABLLKO B BOAOHArPIBAMI,
QA ArpPECKBHICTb BOAM | KOPO3IMHMI MOTEHLLIAA 30IAbLLIYIOTHCS.

3 NIABULLLEHHAM TEMMNEPATYPM 3DIABLLYIOTECA TOKOXK BUTPATU EHEPTIT MPM 3y MMHEHHI MOLLIMHM.

BoaHo4aC Tpeba YHMKATM TEMNEPATYPM BOAM Hipkie 55°C i3 rifieHIMHOI TOYKM 30pY, TOMY LLLO 30
TOKMX YMOB BUHMKOE IAEOABHE MOXXMBHE CEPEAOBULLLE AAT MIKDOOPRTAHI3MIB | DAKTEPII AEIOHEAAM,
LLLO 3HOXOASTHCS B MIUTHIM BOAI.

Mia H4OC KOXHOrO TEXHIMHOIO OrAfAY MOTPIOHO MEPEBIPATM BCTAHOBAEHHS TEMMEPATYPU HA
TEPMOCTATI TA MPU HEOBXIAHOCTI KOPUIYBATU i

NEPEBIPKA OCHOBHUX CKAAAOBUX EAEMEHTIB
PiAbTP TOHKOI O4YUCTKM -
KAAbLLIEBMM OCAA TA HOMMTI CTOPOHHI YHOCTHMHKM CTBOPIOKOTb B
OCHOBI €EMKOCTI TGK 3BOHE ,60MAepHE OOAOTO" — 4EpPBOHO-
KOPWYHEBY MACY, LLLO € IAEAABHUM CEPEAOBULLLEM AAS BAKTEPIN
OYAb-9KOTO BUAY.
30BAIKM MOHTOXKY QOIABTPA TOHKOI OYUCTKM TA PETYAIPHIM
30MIHI QOIABTPA MOXHAO 3aMOBIrTU TAKMM 3A0PYAHEHHIM TA
AOTPUMYBATUCS IKOCTi BOAM.

Puc. 107 Ocaa

CnoAy4YeHHS AASl XOAOAHOI BOAU

MiCAg BUAOAEHHS OCAAY KOABLLIKO MOTPIOHO NPOKOHTPOAIOBATU CMIOAYYEHHS AAS XOAOAHOI BOAM
(MOCTYNAHHS B HOKOMMYYBAY) TA MPABUABHICTb MOrO MO3MLLI. HYepe3 3AAMAHI Y1 BIAITHYTI BIAOMBHI
MNAQCTUHU, MOCTYMAKOYM, BOAO MOXE MOTPAMUTU MPIMO HA AIAFHKY TAPSHOI BOAM | TOKMM YMHOM
MPU3BECTU AO 3MIH B MOKPMUTTI HOKOMMYYBAYA.
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HarpiBaAbHUI eAeMeHT/TenA0OBMIHHUK

OCaA KOAbLIKO HO HATFPIBAAbHUX €AEMEHTOX TA HA ChipaAi
TENAOODMIHHMKO MOXHO BMACGASTU AMLLIE BPYYHY: CTUPOHHIMM HQ
MOBEPXHI OO NOCTYKYBAHHAMM (AE€PEBOM). HOrPIBOAbHI EAEMEHTU HE
MOXXHQO OOCTYKYBATH YM LLIKPIOATH FOCTOUMMU MOEAMETAMMU (METAAE-
BUMM MOAOTKOMM TA LLIKDEOKAMM). EAEKTPOHAMPIBAABHUIA EAEMEHT
MAE ByTH NEPEBIPEHMM HO HONBHICTb TRILLIMH, XXOPCTKI OCAAM KAABLLIO
ab0 He3BMYHI AedPopMaLli.

Puc. 108 Ocaa Ha TEHI
YULABHEHHS MAOLLLL MK GOAQHLUIMM MYCATb BYTU ABCOAIOTHO YUCTUMM, O YLLLIABHEHHS HO

MarHieBMi aHOA 3BiAbLLIEHOTO PO3MIPY 3i 3A3EMAEHHS AAS 3aMOBIraHHA BDOXKEHb
30iAbLLIEHMM BIACOTKOBMM BMICTY MATHItO EAEKTPUYHUM CTRYMOM

3axucT TEHa 3a cTpymom
(aBTOMAT-3AMOBIKHMK)

3axm1CT Bia Neperpisy

TEH GiAbLLIOTO AlaMeETPY AAR

. PAAHELLb 30IABLLIEHOTO AIOMETPY AAS
LLIBUAKOTO HArpiBy BOAM

3PY4YHOrO CEPBICHOTO OBCAYrOBYBAHHS
BHYTPILLUHbOTO BAKY 3 MiABULLLEHOO
CTIMKICTIO AO MPOTIKAHHS

Puc. 109 TEH B 360pi

3ArAYLLKOX MOBUHHI PETYAFPHO 30MIHIOBATUCS.

3axuCHi aHOAM

MU AYXKE 3HOLLEHMX 3AXMCHUX OHOACGX KOHTPOABHMM MPOMDKOK HACY MK MEPIOAMHHMMM
TEXHIMHUMM OTATACMUM MYCUTb BYTU CKOPOYEHUM.

Kopo3inHW pr3mK npm TaKiM SKOCTI BOAM MAE BiAbLLIE 3HAYEHHS, HDK MPOBAEMA OCAAY KOAbLLIO B
E€MKOCTI.

3OXMCHMIM KOPO3IMHMM LLIAP MOKPUTTA TOKMM YUHOM HE 30EPIiracTbCs.

HOCTKOBO PIBHOMIPHO BMKOPUCTOHMM 3AXMCHMM OHOA AO3BOAJE
3p0OOUTU BUCHOBOK MPO AODPE €MOAbOBAHY 30XMLLLEHY CTAAbHY
E€MKICTb.

MOKPUTI TOBCTUM BAMHSHMM HOABOTOM  30XMCHI QHOAM MOBMHHI
3AMIHIOBATUCA.

HOBI, OKMCAEHI 30XMCHI QHOAM MEPEA BUKOPUCTAHHAM MAIOTh
OBOOB'A3KOBO OYTM BIALLAIGOOBAHI, TOMY LLLO MOBEPXHS 3 BAMHAHMM
HOABOTOM Y OKMCAEHAO MOBEPXHS HE MOXKE MEPEPOOAITU MATHIM i
TAKMAM YUYHOM € HEMOXXAMBUM YTBOPEHHS 30XMCHOTO LLIAPY. Puc. 110 Ocaa Ha aHOAQX

TOKOX 30XMCHI QHOAM MOBMHHI OBOOB'A3KOBO OYTK CMOAYYEHI METAAIMHUMM CMOCOOOM i3
HOKOMMYyBAYEM, TOBTO 30 AOMOMOTOIO EAEKTPOMPOBOAKM. BIABHO PO3MILLIEHI B EMKOCTI OHOAM HE
MQOIOTb 30XMCHOI OYHKLLITTI TOMY HE MOIKOTb XXOAHOI KOPMCTI.
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MOHTAX PYLUHUKOCYLUIIB

B KOXXHiM BOHHIM KiMHATI OBOB'93KOBO MAE BYTU PYLLHMKOCYLLIM —YHIBEPCAAbHMIM 30CI0 AAS OBIrpiBy
MNPUMILLLEHHS | IPOCYLLIKWU. HAMNOMYAAPHILLMAMM PYLLIHUKOCYLLISMM € BOASHI.

PyLUHMKOCYLLIi BUTOTOBASIIOTb:

1. 3KOABOPOBUX METAAIB—AQTYHHI, MiAHI, OAIOMIHIEBI.
2. 3HEeP>KABIOYOI CTAAI.
3. 340PHOI CTOAI 3i CMELLIOABHUAM OHTUKOPO3IMHUA MOKPUTTAM.

PYLLIHMKOCYLUII 3 AQTYHI BUTOTOBAEHI Y CDOPMI LLIABHOI TRYOU 63 LLBiB. CTAAb MILLHILLIA 30 AQTYHb,
aAe TPYOA B PYLLHUKOCYLLII 3 HEPXXABIKOYOI CTAOAI MAE 3BAPHI LLIBU, TOMY CTIMKICTb AQTYHHMWX | CTOAEBMX
CUCTEM BTAPIHOMY BOAOMOCTAHAHHI MPUOAM3IHO OAHAKOBQ.

AQTYHHI PYLLIHWMKOCYLLUI Pi3HI 30 AM3AMHOM. 3A3BM4AM PYLLIHMKOCYLLIM BUTOTOBASETLCS U-MOAIGHOI,
M-noaibHoi, abo [1-noaibHOI doopmm. OCTAHIM HOCOM PYLLIHMKOCYLLII BUTOTOBASIOTb Y BUIASAI
APABUHKM. BUOID d0OpMM PYLLHMKOCYLLIS 3QAEXMTL BiA CMNOCOBY MOAQHI BOAM. [1PM BUPTUKOABHIM
MoOAQHI BOAM 30CTOCOBYIOTb M- TA [T-NOAIGHI, O AAR TUMY (APABMHKO) NOTRIOHO HKXKHS MOAQHCT BOAM.
Kpim CTALIOHOPHUX PYLUHMKOCYLLIIB, BMOHTOBOHWMX B CTiHY, € TAOKO>X 3BOPOTHI.

AKLLLO B 3AXIAHMX KPOTHOX PYLLHMKOCYLLIM ACBHO MOHTYIKOTb B CUCTEMY ONAAEHHS, B HALLIM KPQIHI
— MOYAAM TIAbKM AEKIABKO POKIB HO3OA, TOMY HOCTILLIE MOXHA NOBAYUTU PYLLIHMKOCYLLIM B CUCTEMI
raps4oro BOAOMOCTAYAHHS. TAOKOX PYLUHMKOCYLUIM CAYTYE KOMMEHCATOPOM B CUCTEMI
BOAOMOCTOYOHHS, B0 TPYyBU CKOPOYYIOTbCH OO BMAOBXKYIOTHCH B 3AAEXHOCT BiA TEMMEPATYPM
HArPITOI BOAM. MOrO MOHTYIOTb 6e3MoCepPEAHbO B MOAQIOHMIA CTOSK, TOMY MOMMAKM MPU BMBOPI
PYLLUHUKOCYLLIS MOXXYTb BMAMBATK HO POBOTY BOAOMPOBOAY MO BCbOMY CTOSKY.

Mpu BUGOPI pYLLHUKOCYLLIA PO3rASAQIOTLCA TAKI NTAPAMETPM:

+ [ToCcOAKOBMM PO3MIP
« TOCOAKOBUIN AIOMETP TRYOM
e TucKBCUCTEMI

MocaakoBui PO3MIP — LIE BIACTOHb MK BEPXHBOIO | HYXKHBOKD TPYOOIO PYLLHMKOCYLLIIS. [TiA uewm
PO3MIP NIABMPAETLCA TOYOA BOAOMPOBOAY B OYAMHKY.

MocaAKoBUM AIAMETP — LLE AIOMETP TPYOM, AO FKOI MIAKAIOYOETLCS PYLLUHUKOCYLLIM. B KBOPTUPOX
OAaratonoBepxiBoOKk 30060POHEHO MIAKAIOYOTU PYLLUHMKOCYLUIM MEHLLIOTO AlamMmeTpa vyepes
nepexiaHWK. Take NIAKAKOHEHHS MOXXE MOPYLLMTKM PODOTY BCIEI CUCTEMM FAPIHOrO BOAOMOCTAYAHHS
MO CTOSKY.

PoB0o4MM TUCK MAE BYTU HE MEHLLIMM 6 ATMOCADEP. LLer MOpameTp YTOHHIOETLCS KOHKOETHO AAS
AQHOTOYAIBAI B XKEKY.

MepeA MOHTOXKEM PYLLHWMKOCYLLIS MOTPIOHO BIAKAIOYMTH TAPSHY BOAY. TOK, 9K PYLLHMKOCYLLIM €
YOCTMHOKO CTOSKQ, TO HISKMM BEHTEAEM HE MOXXHA MEPEKPUBATU B HBOMY BOAY. PYLLIHMKOCYLLIM
MOHTYIOTb BIAMOBIAHO AQ IHCTPYKLL.

CnoyaTtky MOHTYEMO Bamnac, TobTo Tpyody,

KOO ByAe MOACBATUCH BOAQ HO HYOC PEMOTY.
Bamnac MOHTYIOTb HO ABOX TPIMHMKAX 30
AOMOMOTOO TPYO 3i 3roHOM. AO HbOTO MIABOASTb
TOW BEHTUAIL ABA BEHTUMAI B MICLIX 3'€AHAHHSA 3
PYLLUHMKOCYLUIEM | OAMH BEHTUAb, KWK Oyae
nepeKkpmrBaTH BOAY MOCEPEAMHI CAMOTO
Gannacy. nepexia

MOTIM MOHTYEMO KPOHLLITEMHM AO CTiHM 3MNAHO MydoTa
PO3MIPIB PYLLHUKOCYLLIIS — ABQ HO BEOXHIM MAQHLLI
i OAMH HQO HWKHIM. HO KPOHLUTEMH 30KPIMASEMO
COM PYLUHUKOCYLUIM | NPUEAHYEMO MOTO AO
BEHTUAIB HO 6amnaci. Lle 3'€ AHOHHS BUKOHYETbCA
CNELAABHUMM QOITUHIAMM.

_ Tpy6a
KYAbKOBWMI KPQH

Puc. 111 MOHTQX PYLLIHMKOCYLLIIS
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BUKOPUCTAHHSA COHAYHOI EHEPTIT AAS MIAITPIBY BOAU

MPUHLLUMN POBOTU COHSAYHOI YCTAHOBKMU

COHLE BMMPOMIHIOE HOAMIPHY EHEPTIKO HA MOBEPXHIO
3emAai. COHAYHO paAiauiga mepLl HiXK moTpanuti B
atmocaoepy 3eMAi, CTOHOBUTb B CEPEAHBOMY 30 PIK

& NPWBAM3HO 1370 BT/M”.

Mpsme BUMPOMIHIOBAHHS:

COHSMHE BUMPOMIHIOBAHHS, 9Ke B OE3XMAPHOMY HeDI
HOAXOAMTb HA 3EMHY MOBEPXHIO, MICAS MPOHWMKHEHHS B
ATMOCAEPY CTAHOBMTL MPUBAM3HO 1000 BT/M’.

— T— ﬂ

ANADY3HE BUMPOMIHIOBAHHS:

COHSYHO paaiaLid, 9KA NOTPAMNASE HA
XMOPU, BIABMBAETLCS, MEPEAOMAIOETLCS, QOO
PO3CIOETHCS.

LUa Ai9 AMQOY3HOTO BMMNPOMIHIOBAHHS
CTAHOBMUTb Y CEPEAHBOMY 30 PIK MPMOAM3HO 40-
55%.

CepeaHe KOpUCHE pidHE
BUMPOMIHIOBOHHS CTAHOBMTH
MPUBAM3HO 650 BT/M’.

Lle 3HO4YEeHHS B KOXXHOMY
KOHKPETHOMY BUMAAKY
30AEXMTb BiA MICLS PO3TO-
LLIYBOHHS.

BUKOPUCTAHHA COHAYHOI EHEPTIi BIABYBAETHCS B TPbOX BAPIAHTAX:

COHSYHA ONAAIOBAABHAO CUCTEMA
BUKOPUCTAHHS COHAYHOI €Hepril 30 AOMOMOTOK COHIYHUX KOAEKTOPIB AAS

HOrPIBAHHS BOAM AAS OMOAEHHS | TAPSHOIBOAM.

BUKOPUCTAHHSA NACUBHOI eHepril

APXITEKTYPHI TO OYAIBEABHI 30XOAM AA BUKOPUCTAHHA COHAYHOTO BUMPOMIHIOBAHHS
Y BUTASAITENAQ | CBITAQ B OYAIBAI 3i CKAOM, HOMPUKAQA, BIKHO Q60 3MAMOBMIM CAA.

PoTOBOAbTAIKA

COHA4HO EHEPII LLUAIXOM CPI3MHHOTO MEPETBOPEHHS NEPEXOAMT B EAEKTPUYHUM
CTPYM.

IH>XeHep CAHTEXHIKM TA OMAAEHHS BUKOPUCTOBYE COHSHYHY €HEPTIIO AAR HArpIBY
BOAM. COHSAYHE TEMAO, LLLO HOKOMMYMAOCS 3Q HOC COHSHHOIO CBITAQ, OKYMYAKOETHCS B
TEMAOBOMY OKYMYAATOPRI | BUKOPUCTOBYETHCH AAT ONMAAEHHSA ADO 9K TEXHIYHO BOAQ.
PO3Mip TEMAOBOTO OKYMYASTOPRA | pOBOHT TEMMNEPATYPA, LLLO 30AEXMTb BiA KOHKPETHOI CUCTEMM
(onaaerHs 40-50°Cirapsia Boaa 60-80°C), Mae 3HA4EHHS Ari KKA COHSHHOT crcTemm.
COHS4HO CUCTEMA NOBUMHHA NOKPUMBATH 60-70% PIHHOI NOTPEDM rapA4OI BOAM.
EAEMEHTM COHAYHOI CUCTEMM OMAAEHHS.
COHSAYHA CUCTEMA ONAAEHHS CKAGAQETHCA 3.
¢ COHS4YHMX KOAEKTOPIB;
¢ EMHICHOIO BOAOHArPIBAYQ;
+  TEMAOOOMIHHMKIB;
¢ HACOCQ;
e PETYAKKYOI TA 3AMNOODKHOI APMATYPU;
+ Tpy©OnpOBOAIB MOAQHI TA 3AMBY;
*  AXEpPEeAa AOAATKOBOI eHeprTl.
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BeHTmAsLs

« B MC OHAYHMIM KOAEKTOP

YMOBHI MO3HAYEHHS:
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Puc. 112 Cxema OnaAeHHS 3 COHAYHIM KOAEKTOPOM

MpuHUKMNoOBa cxema:

COHSHHO CUCTEMA OMAAEHHS 3 MAOCKMMM KOAEKTORAMM AAS TEXHIMHOI TAPA4OI BOAM | AXKEPEAT
AOAQTKOBOI EHEpTI.

COHS4HI CUCTEMM OMAAEHHS MOXKYTb BUKOPUCTOBYBATUCS K AAS HATPIBAHHA TEXHIMHOI BOAM, TAK i
AAA TIATOUMKM CUCTEMM ONMAAEHHS.

COHS4HI CUCTEMM OMAAEHHS 30BXXKAM BUKOHYIKOTbCA B ABOBOAEHTHOMY PEXMMI pOBOTH, TOBTO
30BXAM € AOAQTKOBE AXEPEAO €HEPTil AAT BUPODHMLLTBA rAPSHOI BOAM (EAEKTPUKA, T3, HOJDTA,
TOLLLO).

KOAM COHSYHQO CUCTEMA OMAAEHHS MPM MOXMYPIM MOrOAI HE MOXXE MOKPUTH MOMUT HA TEMAO, TO
OMOAEHHS OyAIBAI QDO AO3AMPABKA HArPIBAYO AAS 30EPITAHHS BOAM MIATOMMYETHCA 30 PAXYHOK
APYroro reHepaTopaTenAa.
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KOAEKTOPH
COHSAYHI KOAEKTOPMU ICHYIOTb B HOCTYNHUX BAPIAHTAX:

Puc. 113 3ackaeHi abo Puc. 114 BaKkyyMHi AGMMOBI KOAEKTOPU 3 MPSIMUM
HE3ACKAEHI MAOCKI KOAEKTOPU MOTOKOM aBO Cyxa TenAoBa Tpyba

HamyacTiLue BUKOPUCTOBYETLCS MAOCKMM KOAEKTOR. COHSYHI MPOMEHI MPOHMKAIOTbL KPI3b MPO30pY
NAQCTUHY CTPYKTYPHOTO CKAQ HQO MOTAMHQOY YOPHOTO KOABOPY. HO MiAHOMY aBO OAIOMIHIEBOMY
MOrAMHQUI € TPYOHO CUCTEMQ, KA MOTAMHAE TEMAQ | HOMPTBASIE MOTO AO BOMAEPA 3 FAPSHOKO BOAOIO.
AA TOro LLOO BTPATU TEMNAQ OYAM 9KOMOTQ MEHLLMMM, MOTAMHOY MOBHICTIO 3a6e3nevyeTbCa
TEMAOIZOASLLEIO.

He3ackAeHMM MAOCKMIM KOAEKTOP B OCHOBHOMY BMIOTOBASKOTb 3 MAQCTMKOBKMX MAQCTMH aBO 3
NAPAAEABHUX TRYOHMX TiA. LLi KOAEKTOPKM MaIOTb HM3bKMM KKA, BOHM HEAOPOT | BUKOPUCTOBYIOTLCS
BMKAIOYHO AAS HOTPIBY BOAM B OACEMHI AAS TACBOHHS.

BakyymHIi TpyOM CKAQACIOTHCS 3 ABOX CKASHUX TRYO (TRYOa B TPYOI), LLLO MOIKOTh I30AKOIO4MIM BOKYYM B
MPOMDKHOMY NPOCTOPRI. BHYTRILLIHG TPYDa BEAE AO 30BHILLIHBOT CTOPOHM MIAHOI TRYBHOI METAI 3 PIAKMM
TEMAOHOCIEM, LLIO NPOTIKAE Yyepe3 Hel. Lob MACUAMTM edoekT MOrAMHAONA, TPYOHMIM KOAEKTOP B
HVDKHIM YOCTUHI 3a6e3MnedyeETbCa A3EPKAABHOKO MOBEPXHEIO.

KoAEKTOp 3 TEMAOBMMUM TRYOOMUM CXOXMM HO KOAEKTOP 3 BAKYYMHUMM TPYOAMM, TOBTO Yy
BHYTPRILLIHIM TPYOI 3HOXOAMTLCA TA30MOAIBHE POBOYE CEPEAOBULLIE, GKE CBOIO BUCOKY TEMMNEPATYPY
NEePEHOCUTb Yepe3 METAAMHMM KOHAEHCATOP HA PIAKUIM TEMAOHOCIN. Hepes KOAEKTOP 3 TEMAOBUMM
TOYOOMM HE MPOXOAUTb PIAMHA, OAE MOTO CKAQAHICTb MOASrAE Y TOMY, LLLO 30BASKM BUCOKMM
TEMNEPATYPAM | 3B'930HUM 3 HUMM PO3TIATYBAHHAM MATEPIAAIB BTPAYAETLCA BAKYYMHQO
repPMETUYHICTb.
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CKAAA POBOYOIO NMPOEKTY

CUCTEMU BHYTPILLHbOrO BOAONMPOBOAY MOHTYIOTb 30 MPOEKTOM, B SIKMA BXOAATb TAKi KDECAEHHS:
e MAQH NIABAAY i mosepxie B macLutadi 1:100 abo 1:200; B MAQHOX HAHECEHI BOAOMPOBIAHMIM

TOYOONPOBIA 3i BKA3AHUM AIOMETPOM, BOAOPO3BIPHI | MOXEXHI KPAHWM, CAHITAPHO-TEXHIYHI

NPUAQAN. NAGHM MOBEPXIB AQKOTLC AAS BCIX MOBEPXIB 3 PI3HUAM MACQHYBAHHSIM;

s CXeMWM BHYTPILLHBbOI MEPEXXi BOAOMPOBOAY B YMOBHOMY 300D CKEHHI-OKCOHOMETPII B MACLLITAOI
1:100 abo 1:200. Ha cxemi NoKa3aHuM TPYyOOoMmpoBiA OYAIBAI, BKA3AHI AlameTpu TpyoO,
PO3TALLYBAHHA HOCOCHWMX YCTAOHOBOK, BBOAIB, BOAOPO3DIPHMX | MOXEXHMX KPAHIB, BEHTUAIB,
nepexoAiB, HOXMAIB. CXeMa AGE MOXAMBICTb YSBUTU, 9K 3B'930HI MK COBOKO MATCTPAAI, CTOSKM,
NIABEAEHHS AO MPUACAIB;

s POBOHIKPECAEHHI HOCOCHMX YCTAHOBOK, BOAOMIPHMX BY3AIB TA IHLLIMX B MOCLLITABI 1:10 060 1:50.
AO MNPOEKTY AOAQETHCA PO3PAXYHKOBO-MOACHIOBAABHA 3AMMCKA, B §KiMt € OMUC CUCTEMM,

MPUBOAATHCS PO3PAXYHKM | HOP MM BOAOCTIOXMBAHHS, XAPAKTEPUCTUKA OBACAHOHHS.

Kepytoumcb KPECAEHHIMM, MOXKHO BUPOXYBATH TOHHI PO3MIPU TPYDOOMPOBOAIB. 30 MOHTCIKHMMM
KPECAEHHAMM MOXXAMBO 3A3ACAETIAb 3ArOoTOBMUTM TPYOOMPOBIA BE3 30MIPIB, O TAKOX 3MOHTYBATH
BOAOMPOBIA.

MPOEKTYBAHHSA CUCTEM FTAPA4HOTIO BOAONOCTAYAHHSA

AA ©AraTtonoBEPXOBMX OYAMHKIB 3ACTOCOBYIOTh LIEHTPAAIBOBAHE rAPI4E BOAOMOCTAYAHHSA 3
NPUIOTYBAHHSM FOPSHOI BOAM Y BOAOHAMPIBAYOX, BUKOPUCTOBYIOHM TEMAOHOCIM i3 TENAODIKALLMHOI
MepPEXI. BOAOHArPRIBAHI PO3MILLLYIOTb B LIEHTPOABHOMY TEMAOBOMY MYHKTI 60 6e3nocepeaHbo B
OyAMHKY. CUCTEMA FapA4Oro BOAONPOBOAY MAE TAKi EAEMEHTH:

« [eHepaTop TEMAQ—LLE LLIBUAKICHMIM OO EMHICHUIM BOAOHAIPIBAY.

« Mepexa noAaYMx TPYOOMPOBOAIB 3 MATMCTPAAEHM, CTOSKIB, MIABEAEHb AO BOAOPO3BIPHMX
MPUACAIB.

+ BoAOpPO30ipHI MPUACAM—APMATYPA.

e LMPKYAILMHI TOYBONPOBOAM i3 3BOPOTHIX CTOSKIB | MAMCTPAAEN.

«  3anipHa ApMATypPa—BEHTMAI, 3BOPOHTI KAQMAHM.

»  KOHTPOABHO ApMatypa.

»  [MABULLLYBOABHI TO LIMPKYAALLIMHI HOCOCM.

Mepexy TpyOompoOBOAIB MPOEKTYIOTb, 303BMYAM, 3 HMXKHIM TYMUKOBMAM PO3BEAEHHIM. LIMpky-
AALLIMHI TOYOOMPOBOAM OOAALLTOBYIOT MAPOAEABHO MOACKOHYUM.

BoAO AA TOPSHOTO BOAOMOCTOYOHHS BIADMPAETHCH 3 XOAOAHOTO BOAOMPOBOAY B OYAMHKY.
MIAKAIOYEHHS MPOEKTYETLCS MICAS BOAOMIPHOTO BY3AQ HA BBIAHOMY TPYOOMPOBOAI XOAOAHOIO
BOAOMOCTOYAHHS, KM MPUEAHAHMIM AO MICBKOTO BOAOMPOBOAY. BBiA MOBMHEH 306€3ne4mT Oy AMHOK
i XOAOAHOIO, i TAPSIHOIO BOAOIO.

Tpy60onpoBOAU HAAEXUTb POCTALLOBYBATU TAK:

»  BepxHin—noaAaoumi rapsie BOAONMOCTAYAHHS.

o CepeAHir—UMPKYAILIMHMM.

s HWXHIN—TPYOOMPOBIAXOAOAHOI BOAM.

MoAQHOMI CTOSKM rAPS4Ol BOAM PO3TALLIOBYIOTh CMPCABA BiA CTOAKIB XOAOAHOI BOAM, A LIMPKYASLLIMHI —
CMPOBA BIAMOAQIOHMX.

Bci He0OXiAHI BOAOMPOBOAM MPOEKTYIOTh HO MAQHOX TMMOBOTO MOBEPXY i MIABAAY OYAMHKY. Ha MACGHI
TUMNOBOIO MOBEPXY BKA3YIOTb PO3MILLLEHI B KBAPTUPAX CAHITAPHO-TEXHIMHI MOUMAQAM: HO KYXHAX — MUK
i3 3MILLYBOYOMM, Y BAHHMX KIMHATAX — PYLLUHWMKOCYLLUII, YMWBAAbHUKM, BOAHHM, OBOAQAHOHHI
3MILLYBOYOMM. MiCL YCTAHOBKM MOAQIONMX | LIMPKYAALLIMHUX CTOSKIB TAPI4OrO BOAOMPOBOAY
NPM3HAYAOTb 3 YPAXYBAHHSM B3AEMHOTO POCTALLIYBAHHSA COHTEXHIMHMX MPUACAIB Y KOXHIM KBAPTUPI,
O TOKOX HEOOXIAHOCTI MOHTCOKY HA MIABEAEHHAX KBAPTUPHUX AMUABHMKIB. CTOAKM NEPEHOCHTb 3 MAQHY
MOBEPXY HA MAQH MIABAAY BIAMOBIAHO AO YCTAHOBOYHMX BIACTOHEM.

Ha NAQHI MIABOAY BUAIASIOTb MICLLE MiA TEMAOBMM MYHKT, B SKOMY PO3TALLIOBYIOTb MOTPIOHI BOAOMIPHI
BY3AM, BOAOHQrPIBAYI, HOCOCHI YCTAHOBKM. [MOKQ3YIOTb MAFCTPAAbHI MOAQIOYI | LLMPKYASLLIMHI
TPYOOMPOBOAM, MPUEAHYIOTb AO HUX CTOSKM. [TOKQ3YIOTb BIATAAY>XKEHHS BiA BBIAHOTO TPYOOMPOBOAY
XOAOAHOI BOAM AO BOAOHAIPIBAYA, O TAKOXK MOTRIOHY ApAMATYPY.

[MiCAd LbOTO MPOEKTYIOTb OKCOHOMETPUYHY CXEMY FAPI4Oro BOAOMPOBOAY B MACLUTADI
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MNAQHY TUMOBOrO MNPOEKTY, HA AKiM MOKA3YIOTb MOAQIOYI | LLUPKYAALLIMHI TPYOOMPOBOAM FrAPAYOI
BOAM. BCi BOAOPRO3BIPHI MPUCTPOI, 3aNipHY i 3aM0BIKHY APMATYRY, HArPIBAY, MOrO XXMBAEHHS BIA
TENAOI MEPEXI, MiCLLE MIABEAEHHS XOAOAHOI BOAM, BBIA XOAOAHOI BOAM, AIMMABHMKM, HACOCMK. BCi
LI eAEMEHTU MOKA3YIOTb YMOBHUMM MO3HAYEHHAMM. HO OKCOHOMETPUYHIM CXEMI BKA3YIOTb
MO3HAYKY MOBEPXHI 3€MAI BIAg BYAMHKY, MIAAOTY MIABAAY, BBOAY BOAOHArPIBAYIB, OCIi HOCOCIB,
YUCTOI NIAAOTM MOBEPXIB, FTOPU3OHTAABHUX MIABEAEHD AO MPUACAIB HO MOBEPXAX, MPUACAIB HA
LLEPKYAILLIMHUX CTOSKAX
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BUMNPOBYBAHHA CUCTEMU BOAOINOCTAYAHHA

MicAS BUKOHQAHHS BCIX MOHTODKHMX PODIT CUCTEMY BUMOOOOBYIOTb HA CMPABHICTb APMATYPMU |
ODAQAHAHHS HAO TEPMETUYHICTb, FKi MPOBOAATL MPU TemMmnepartypi He Huxdin 5°C. lMepea
BUMNPOBYBAHHIM 3AMICTb BOAOPO3BIPHOI OPMATYPU BCTAHOBAIOKOTH MPOBKMU. AO MArCTPOAI B
HOMHVKYIM ToHL T (303BM4aM BiAS BOAOMIPHOTO BY3AQ) MIAKAKOHAKOTE MAHOMETP | MPUCTPOI AAA
CTBOPEHHA TUCKY B CUCTEMI—TIAPOMPEC B0 KOMMNPECOP.

BHYTRILLUHIO Mepexxy HAMOBHIOIOTb BOAOIO, BIAKPMBAIKOTL BCIO 3AMIPHY APMATYPY | OTAJAQIOTb,
AIKBIAYBOBLLIM BUTIK. [TICAS BUTICHEHHS MOBITPSA YepEe3 HAMBULLL BOAOPO3DIPHI TOYKM TUCK 30IAbLLYIOTE AO
HEOBOXIAHOTBEAMHYMHM, SKY KOHTPOAIOKOTh MAHOMETPOM.

Mepexxi XOAOAHOTO | TaPAYOroO BOAOTIPOBOAY BUMPODOOBYIOTE TUCKOM, RIBHOMY POOOHOMY — MAKOC
0,5Mla, aae He BiabLle TMIMa. CuCTema BBOXKAETLCSH BUTPUMAHOIO BUMPOBOYBAHHAM, AKLLLO
NPOTAroM 10 XB. TUCK HE 3HM3UTLCA BiAbLL HK HO 0,05 Mna (0,5 atm).

AIAIHKM, LLLO MPOKAGAEHI MPUXOBAHO, BUMPOOOBYIOTh MEPEA 3AKPUTTIM 1X B OYAIBEABHUX
KOHCTPYKLLSX.

Y BMMNOAKQOX, KOAU MPOBEAEHHS MAPOBAMHMX BUMPOBOYBAHb € CKACGAHUMM (HOMPWKAQA, HU3bKA
TEMMNEPATYPA B MPUMILLLEHHI), MOXHA MPOBOAMTM MHEBMATUYHI BUMPOOOBYBAOHHA MepeX
BOAOIMPOBOAY.

BHYTPILLHBOKBAPTAABHI MepeEXi Ta BBOAM BMMPOOOBYIOTh TMAPCABAIMHUM Y1 MHEBMATUYHUM
METOAOM HA MILIHICTb AO 3ACUMAHHS TRYO | HO LLABHICTb MICAS 30CUMNAHHS TOOHLUET.

Mia 4OC MPUMMOMY BOAOMPOBOAY B EKCMAYATALLKD MEPEBIPIOTh BIAMOBIAHICT MOHTOXKY AO
3ATBEPAXKEHOIO MPOEKTY, MILHICTb KPINMAEHb, HOSBHICTb HOXMAIB AAS BUNIOPOXKHEHHS TPYO, BIACYTHICTb
BUTOKY BOAM B OPMATYPI, 3'EAHAHHSX, OBAQAHOHHI, €JOEKTMBHICTb BMMKOHHS | BUMMKAHHS, pOBOTY
CUCTEMM ABTOMATUKM. B CUCTEMAX rAPI4Oro BOAONOCTAYOHHS MEPEBIPIIOTE TEMMEPATYPY B PI3HMX
TOYKOX CUCTEMM, MPOTPIB CYLLIAPOK AAS PYLLHMKIB, POBOTY BOAOHAIDIBAYIB i HOCOCIB.

MPOIAQKTUYHI OTAIAM CUCTEMM MPOBOAATE HE MEHLLIE OAHOTO PA3Y HO ABA MICSLL. [Ton OrAsAl
MPOBOAATb MPOMIACKTUYHMIA PEMOHT, MOACQrOAXKEHHS TA PENYAIOBAHHA APMATYPM TA OOAQAHOHHS
(30MIHO MPOKACAOK, HOBUMBKAO COAbHUKIB, PEMYAIOBAHHSA TUCKY HA BBOAI). CTaH poBOoTK CHUCTEMM
rapa4oro BOAONOCTAYAHHS NEPEBIPAIOTb YePE3 BUMIPIOBAHHS TEMMEPATYPU B MICLIIX BOAOPO300PY,
BiA BOAOHAIPIBAYIB i B LIMPKYAILLIMHIM MATCTPAAI. 30 PE3YABTATAMM BUMPOBOYBAHb CUCTEMM
BOAOMOCTOYQAHH: CKAOAQIOTb OKT, SKMM PA30M 3 GKTOM MPUMMOHHS | BUKOHOBYOI AOKYMEHTALLI
(POBOMI KpEeCAEHHS, AQHI MPO PO3PAXYHKOBI BUTPRATK | TMCK) NEepeAQIOTb OPraHi3aLLi, Ska Oyae
3AIMCHIOBATM eKcnAyartauito. Oprarisauis ekCrnAyatauii CUMCTemM BOAOMOCTAYOHHS CYTTEBO
MOKPALLUMTE POOOTY CUCTEMM B LLAOMY | 300€3Me4mTb PALLOHOABHE BUMKOPMCTAHHS BOAM TA
€HepProHociis.

BMNPOBYBAHHA CUCTEMU TAPAHOIO BOAONOCTAYAHHA

MiCAS BUKOHOHHS MOHTODKHMX POBIT B CUCTEMOX TAPIHOrO BOAOMOCTAYOHHS il MEpPEBIpAOTL HA
FEPMETUYHICTb APMATYPU | OBACGAHAHHA. BUNPOBOYBAHHA HO FEPMETUYHICTb MPOBOAAT AO
30KAQAQHHS TOYOOMPOBOAIB Y CTiHW MPW MPOUXOBAHOMY MPOOKAQACOHHI, AO BCTAHOBAEHHS I30ASLLI TA
GoapOyBAHHA. Mepexxy raps4oro BOAOMPOBOAY BUMPOBOBYIOTb MAPOBAIMHUM CMOCOBOM: TUCKOM,
LLLO nepeBmLLyE poboymn Ha 0,5MIMa (5 atm), aae He Biablue Tmla (10 atm) npotarom 10xs.
3HWXKEHHS TUCKY MPU LLbOMY AOMYCKAETbCH He Oiablle HK Ha O,1mlMa (1 atm). Pesyabtatm
BMMNPOBOYBAHHS OGOOPMAIOIOTE OKTOM.

Y 3MMOBUMM NEPIOA BUMNPODYBAHHS MPOBOASATH TIABKM MICAS BBEAEHHI B AIKO CUCTEMM OMNAAEHHS.

LLLO® NPUMHATU TApS4MM BOAOMPOBIA B EKCMAYATALLIIO NEPEBIPAOTH BIAMOBIAHICTb MOrO MOHTOXY AO
3ATBEAXKEHOIO MPOEKTY, MILHICTb KPIMAEHb, HAABHICTb HOXMAIB AAS BUMOPOXHEHHS TRYO, BIACYTHICTb
BMTOKIB BOAM B APMATYPI, 3'€EAHAHHSX, OOACAHOHHI, EJDEKTUBHICTb BMUKOHHS | BUMUKAHHS.

B cucTemi raps4oro BOAOMNOCTOYOHHS ODOB'I3KOBO NEPEBIPAOTb TEMMNEPATYPY HA PI3HUX TOYKAX
CUCTEMM, MPOTPIB MPUACAIB BIAS PYLLHMKOCYLLIIB B LLUPKYAALLMHOMY pexxmmi. OBOB'I3KOBO MPEBIPUTU
3QMyCK BOAOHArPIAYiB TA LMPKYAALLIMHUX HOCOCIB.

PIBHOMIPHICTb HOAXOAXEHS BOAM AO BOAOPO3BIPHMX TOYOK 306E3MeYyoTh BEHTUAIMM, SKi
BCTOHOBAEHHI B OCHOBI CTOSKIB TO HO MIABEAEHHSX B KOXKHY KBAPTUPY. AAR PIBHOMIPHILLIOTO PO3MOAIAY
raps40i BOAM MK MPUACAOMM, SKi PO3TALLIOBOHI HO PIi3HMX MOBEPXOX OYAMHKY, O TOKOX 3 METOKO
EKOHOMII BOAM HA MIABEAEHHSIX AO MPUACAIB HVKHIX MOBEPXIB MOTPIOHO BCTAHOBAKOBATM AIQGCORArMM
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aB0 OOMEXYBATU MAMOM LLUMMHAEAS 3AMNIPHOrO BEHTUAS. OTBOPU B AIACDPArMaX NIABUMPAIOTh
TAK, LLLOO BUTPATU BOAM HA PI3HMX MOBEPXAX HE BIAPIZHIAMCS BiAbLLIE HIXX HO 25%.

BIAXMAEHHS TEMNEPATYPU BOAM BiA PO3PAXYHKOBOI AOMYCKAETHCH B MeXAX 5°C, BPAXOBYOYM
Te, LLLO MIHIMOABHO AOMYCTUMA TEMMEPATYPA Mae ByTn 50°C. 9KLLO TEMNEPATYPA BOAM HE
BIAMOBIAQE PO3PAXYHKAM, TO MEPEBIPAOTb MOBEPXHIO TEMAOODMIHY BOAOHATPIBAYA |
TEMNEPATYPY TEMAOHOCIS.

AKLLLO B CUCTEMI TAPAYOro BOAOMNOCTAYAHHS BCTAHOBAEHI PETYAITOPM TEMMEPATYPU | BUTPAT,
TO Ui NPUAQAM B MYCKOBMM MEPIOA MOBUHHI ©yTH BIAPENYAbOBAHI. [MPOTArom POKYy MOTPIOHO
KOPUIryBATM CTYMiHb MIAIFPIBY BOAM 3AAEXHO BiA TEMMNEPATYPU BOAM, KA HOAXOAMTb B CUCTEMY.

MNepea NyCKOM B EKCMAYATALLIKO, O TAKOX MNPU NPOXDIACKTULL CUCTEMY TAPAYOI BOAM NOTPIOHO
NPOMMBATU. MPOMMBAHHS 3AIMCHIOOTb BOAOIO Yepe3 BAratopasoBe LLBUAKE BUMYCKAHHSA BOAM 3
MABULLLEHMMM BUTPATAMM i3 CUCTEMM, ABO MAPOMHEBMATUYHMAM CMOCODBOM i3 3ACTOCYBAHHAM
BOAM i CTUCHEHOTO NOBITPSA. [POMMBAHHS 3AIMCHIOKIOT AO MOBHOTO MPOICHEHHSA BOAM.

Bunpo®yBAHHS | MPUMOMKY HOCOCHMX YCTAHOBOK MPOBOAATh B MEPIOA OOKATKM. [1pK LIbOMY
HOCOCHI YCTAHOBKM CMOYATKY BUMPOBOBYIOTb HO XOAOCTOMY XOAY, O MOTIM MiA HOBOAHTAXKEHHSM.

30 Pe3yAbTATAMM BUMNPOBYBAHb CUCTEMM CKACAQIOTb KT, IKMM PA3OM 3 OKTOM HA MPUXOBOHI
POBOTH, AKTOM MPUMOMKM | BUKOHOBHOIO AOKYMEHTALLIEIO — PODOYNMMM KPECAEHHIMM, AOHUMM
NPO PO3PAXYHOK BUTPAT BOAM I TUCKY, MEPEAQIOTb OPTAHI3ALLT, 4KA 3AIMCHIOE EKCMAYATALLIO.

AKTU BUNPOBOYBAHHS 3HOXOAATBCS B AOAQTKY.
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BUAU MOPYLLEHb B CUCTEMI BOAOMNOCTAYAHHS TA CITOCOBU
IX YCYHEHHS

BoAG He NOCTYNAE A0 BOAOPO3BIPHUX KPAHIB. [1DMHYMHOKO MOXE ByTI:

HeAOCTaTHIM TMCK BOAM B CUCTEMI - BCTOHOBAIOKOTb MIABMLLLYBOABHI HOMiIPHI YCTAHOBKM (HOCOCU) HO
BBOAI.

30BpPYAHEHHS CITKU CDIABTPY AMMABHUKA QOO AMMABHMK MAAOTO KOAIDPY - MPOYMLLLAIOTH CITKY
ADIABTPA ABO 3AMIHIOKOTb AMMABHMK.

3HQOYHI BUTPATM BOAM HO HUDKHIX MOBEPXOX - 3MEHLLYIOTb BUTPATM BOAM HA HUKHIX MOBEPXAX
(HONPWKAQA, BCTOHOBAIOIOTb AIACDPArMM).

3MEHLLIEHHS BHYTPILLIHBOTO AIOMETRY TPYD Yepes BIAKAQAEHHS TA 3APOCTAHHS - MPW HEBEAMKMX
3APOCTAHHAX MPOMMBAIOTL OKPEMI AIANTHKM MePEXi “HO CKUMAQHHS" MPW 3HAYHMX LLUBUAKOCTAX PYXY
BOAM QDO TPYOM OHULLIAKOTE CTUCHEHMM MOBITPIM 3 OAAOHY, KM NIA'€EAHYIOTb AO HUXKHBOI HOCTUHM
CTOKA. OYMCTKA AQE KPALLL PE3YALTATH, FKLLLO MOMEPEAHBO MEPEA MOYATKOM MPOMMBAHHS B
TPYOOMPOBIA BBECTU KPYMHY XAPHOBY CiAb. NPU 3HAYHOMY 30POCTAHHI TPYD 30CTOCOBYIOTh XiMIYHE
OYULLLEHHS HEBEAMKMX MO AOBXMHI AIATHOK 20%-HUM PO3YMHOM IHTMOOBAHOI COASHOI KMCAOTH, KA
MOBMHHA 30AMLLIATUCH B TPYOOX HA 12-15 roanH. CTOAKM TO MIABEAEHHS AO MPUACAIB MPOYMLLLOKOTL
MOPXKAMM, 5Ki BBOASTb BCEPEAMHY TOYOM.

BUTOKM BOAU HO OKPEMUX AIASHKAX BOAOMPOBOAY. [PUYMHOK MOXKE ByTH:

YTBOPEHHS POKOBMH TA CBULLLB B CTIHKOX METAAEBMX TPYO, MEXOHIYHI MOLLUKOAXEHHS TPYD - HA
YTBOPEHI HEBEAMKI OTBOPM CTABAATb METAAEBI HOKAGAKM- XOMYTU 3 MIAKACAEHUMM MIA HAX TYMOBMMM
MPOKACAKOMM.

YTBOPEHHS MO3AOBXKHIX TPILLLMH B TRDYOAX - MOLLIKOAXKEHY AIATHKY BUAGASKOTb, HQ il MICLLE BCTOBASIOTH
HOBMWIM KYCOK TPYOUM HO MydDTAX QOO0 3BAPRIOBAHHAM.

MopyLUEHHS GOAQHLLEBMX QOO PO3TRYOHMX 3'€EAHAHBL - HO AOAQHLLEBMX 3'€EAHAHHSX 30MIHATA TYMOBI
MOOKAQAKM aBO MIATATHYTM OOATM, PO3TPYOHI 3'€EAHOHHA PEMOHTYIOTh LLIAIXOM AOAQTKOBOIrO
MIAYEKOHIOBOHHS.

BUTIKOHHS BOAM 4epe3 pi3bboBE 3'€AHAHHA - PO3BUMPAKOTb CTUK | 3AMIHIOKOTb YLLLABHIOBOY
(MPOKAQAKY, KIAbLLE, CTRIMKY OO MACAMO 3 PYHTOBKOIO).

3AaKpUTUIA KPOH MPONYCKAE BOAY

3HOCMAQCDH YLLIABHIOIOYO MPOKAQAKQ (f'yMda, LWKIPA, MAPOHIT) MNiA KAQMNAHOM - 30MIHIOKOTb
YLLIABHIOKOHY MPOKAQAKY.

MK MPOKAQAKOKO TO CIAAOM KOPMYCA MOTPAMMB MICOK YW IHLLE 306PpYAHEHHS - PO3OMPAKOTL KPAH,
NPOTUPAIOTb YLLLABHIOIOYY MPOKAGAKY TO CIAAO KOPMYCY, BUACAIIOTb 3000YAHEHHS.

HasBHICTb HQ CiAAI KOPMYCO PAKOBKMH YW IHLLIMX MOLLIKOAXKEHb - MPU HAABHOCTI 3HAYHMX PAKOBMH 44
MOLLIKOAXEHb LLIAICOYIOTh CIAAO OO 3AMIHIOIOTh KOCH.

BUTIKQHHSA BOAM NO KOPNYCY BOAOPO36ipHOro KpaHa

HeAOCTATHBO YLLIABHEHO HOBMBKA COABHMKA - MIATAMYIOTb 3ATUCKHY FAMKY CAABHUKO

3HOLLEHHS COABHUKOBOTO YLLIABHEHHS - 3QMIHIOIOTb COABHMKOBE YLLUABHEHHS (IYMOBI KIAbLLA,
NPOMACAEHE NACMO)

MaxoBUK KpaHYy 6e3KiHeHHO NPOBEPTAETLCSA

3HOCUAQCH IBUHTOBA HAPI3KA LLUMMHAEAS - 3AMIHIOIOTb LUMMHAEAb OO0 BCTAHOBAIOIOTE HOBMM KPAH.

BuTikaHHA BOAU Yepe3 3AMBHUM 6aYOK yHITa3d

BUKPUBAEHHS TAr MOMACIBKA - BUPIBHIOBOHHS TAl HOACGLLITOBYBOHHS TAMM.

3HOCMAQCH MPOKACAKA MOMACBKOBOTO KAQMAHY i BOAQ MOCTYNAE B ©6A4YOK HOBITb MPU BEPXHBOMY
MOAOXXEHHI MOMAQBKA - 3AMIHIOIOTb 'YMOBY MPOKACAKY, TAry MOMAGBKA PENYAIOKOTh TAK, LLLOO BOACQ B
B©a4Ky 3HOXOAMAQCH HA 1 CM HUXKHE MEPEAMBY.

MoBiAbHO HONOBHIOETHCSA 3AMBHMI 6GAYOK

3ACMITMBCA OTBIP MOMACGBKOBOIO KAQMAHA, HOAMIPHO 30KPUTMM KPAH HA MIABEAEHHI BOAM,
HEBIAPENYABOBAHE KOPOMMCAO TAMM - MPOHULLLAKOTH OTBIP KAQMAHY, BIAKOMBAIOTb 3AMIPHUM BEHTHMAL HA
MIABEAEHHI AO MPUACAY QDO PETYAIOIOTb KOPOMMCAO TAMM.

LLlymy BoAONPOBiAHIM MepeXi

HecnpasHWIM BOAOPO3BIPHMM KPAH B CUHIM i3 KBAPTUP - PEMOHTYIOTb KPAH. IHOAI AOCTATHLO
3AMIHUTU YLLLABHIOIOMY MPOKACAKY.
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BibpaLLis KAQNAHIB B BOAOPO3BIPHMX KODAHAX - PEMOHTYIOTh KPIMAEHHS KAQMAHIB QOO MIHAIOTH
KPOHM.

BiGpauia Tpyb - 30KPINAIOKTb KPOHLUTEMHAMKM QB0 rakamm TpyOm A0 OYAIBEAbHMX
KOHCTPYKLLIM, PEMOHTYIOTb HECMPABHY APMATYPY.

HEBMKOHAOHI 3BYKOI3ZOAALLIMHI 3OXOAM B HACOCHMUX TA MNpu NEepeTUHi i3 OyAIBEABHUMM
KOHCTRYKLLISMM - BUKOHYIOTb 3BYKOI3OAALLIIO TA MPU MOXAMBOCTI 30MIHIOIOTE OBAQAHAHHS HO
MOAOLLIYMHE.

3HOYHUIM HOAAMLLKOBMM TUCK MEPeA BOAOPO3BIPHOI APMATYPOK - HA BIATOAY>KEHHI B
KBAPTMPY QB0 Nepea ApMATYPOIO BCTAHOBAIOIOTb AICOPATMM.

KoHAeHcaLis BOASHMX NApPiB HO NOBEPXHi TPYOONPOBOAIB TA 3MUBHUX OAYKiB

MoraHa BEHTUAILIS MPUMILLLEHHS TO HOAMIPHE OXOAOAXKEHHS TPYOOMPOBOAIB TA 3AMBHMX
OQYKIB - MPOYMLLLAKOTb BUTIKHI BEHTUAALLIMHI KOHAOAM. 3a6e3MedytoTh MPUTOK MOBITPA B TYQAETHI
KIMHOTK (Mi>K MIAAOTOKO TO ABEPUMA MOBUHHA OYTU LLIIAMHA BMCOTOK 1...2CM). 3MEHLLIYIOTb
BUTPOTM BOAM HEPE3 TPYDOMPOBOAM.

3amep3aHHSA BOAU B TPY6ONPOBOAAX B MiABAAAX MPU HU3bKMX 30BHILLIHIX TEMMEPATYPAX

HeyTenAeHi NiABAAbHI MPUMILLLEHHSA, BIACYTHS i30A4LLIG TPYOOMPOBOAIB B XOAOAHMX
MNPUMILLLEHHSAX - YTEMAIOIOTb MIABAABHI MPUMILLLEHHS, HOKAQAQIOTH I30AALLIKO HO TPYOONPOBOAM

Ha 31Mmy He BIAKAIOYEHI MOAMBAAbHI KPAHM TA BCi TUMYACOBI MiA'€AHOHHA BOAM - BIAKAIOYQIOTb
MOAMBAAbHI KDOHM TA BCi TMMYACOBI MIA'€AHAHHS BOAM.
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AoaaTtok 1

POPMA AKTA FNAPOCTATUHHOTO (FAPABAINHOIO) BUNMPOBYBAHHSA BHYTPILLHIX
CUCTEM XOAOAHOTO I TAPAYOIO BOAONOCTAYAHHSA HA TEPMETU4HICTb

Curcrtemda 3MOHTOBAHA

(HaMmeHyBaHHS 06'ekTa, aapeca)

20__p.

[MpoeACTABHUKM:
30MOBHMUKC

(HOMMEHYBAHHS OPraHIi3ALLi, TOCAAQ, IHILIAAM, MPI3BULLLE)

reHepPAAbHOTO I'IiApﬂAHMKO
(HOMMEHYBAHHS OPraHIi3aALLi, TOCAAQ, IHILIAAM, MPI3BULLLE)

MOHTCKHOI OPraHi3aLLi

(HOMMEHYBAHHS OPIaHI3ALLl, NOCAAQ, HILLIAAM, NPIi3BULLLE)

MPOEKTHOI OPraHi3ALLl
(HOMMEHYBAHHS OPTAHI3ALLT, NOCAAQ, HILLIAAM, NPI3BULLLE)

IHLLMX OPTaHI3ALLIM

(HOMMEHYBAHHS OPraHi3aLLl, TOCAAQ, HILLIAAM, NPI3BULLLE)

MPOBEAQ OTAJA | MEPEBIPKY FKOCTI MOHTOXY, BUKOHOHOTO MOHTOXKHOK OPTaHI3ALLIEIOD, | CKAOAQ
AQHUM OKT NPO HAOCTYMHE:
1. MOHTQXX CUCTEM XOAOAHOTO ABO rapPA4Oro BOAOMNOCTAYAHHS BUKOHAHMM 3TAHO 3 MPOEKTOM

(HaMMEHYBAHHS NPOEKTHOT OPIaHI3ALLT i HOMEPU KPECAEHD)

2. BUNpoByBAHHSA MPOBEAEHO NPOBOHUM TUCKOM MMakrc/cm’
(1,5 HOAAMLLKOBOTO pPOBOYOro TMCKY) MpY TeMNepaTypi NOBITPS He Hkde 5°C A0 YCTAHOBKM
BOAOPO3BIPHOT APMATYPMU.

BHACAIAOK BUMPOBYBAHHA CUCTEMM MiA MPOBOHUAM TUCKOM NPOTIrOM 30 XB MAAIHHA TUCKY BUIBAEHO
He BiabLue/BiAbLLe 0,02 MIMa (0,2 Krc/cm?2) (HenoTpibHE 3aKpPEeCAUTH).
3. Tlpu OrAsAi MiA 4OC BUNPOBOYBAHHS MOTOKY BOAM YEPE3 3MMBHI MPUCTPOI KPAMEAD Y 3BOPHMX LLIBOX,
TPYDOAX, HAPI3HMX 3'€EAHAHHSIX | APMATYPI HE BMSBAEHO. BoAQ i3 cmcTtemm BunyLLeHa. Cuctema
MPOMMTA 'Y BIAMOBIAHOCTI AO BUMOT OY AIBEABHUX HOPM I MPOBMA.

MOHTOXK BUKOHAHMIM Y BIAMOBIAHOCTI AO MPOEKTHOI AOKYMEHTALLT, AIFOYUAMM TEXHIMHUMM YMOBAMM, 3
AOTPUMAHHAM BUMOT TOCT 24054, TOCT 25136 i4acTmHum ll Lpx Hopm.

CUCTEMA BU3HAETLCS TAKOHO, LLLO BUTPUMAAC BUMPOBYBAHHS TUCKOM HA FEPMETUYHICTb.

[MpeACTABHUK 30MOBHMKA

(nianmc)
MpeACTABHUK rEeHEPAABHOTO MIAPAAHMKA

(miammc)
MpeACTABHMK MOHTOXXHOI OpPraHi3aLLi

(nianmc)
MNpeACTABHMK MPOEKTHOI OPTraHI3ALLI

(nianmc)

MpeACTABHMK IHLLIOI OpraHi3aLLil

(nianmc)
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POPMA AKTA MAHOMETPUHHOIO (MHEBMATUYHOIO) BUNPOBYBAHHSA BHYTPILLUHIX CUCTEM
XOAOAHOIO TA TAPAHOTO BOAOMNOCTA4YAHHA HA FTEPMETUYHICTb

Curcrtema 3MOHTOBAHO

(HamMmeHyBaHHS 06'ekTa, aapecal)

20__p.

[MpeACTABHUKM:
30MOBHUKC

(HOMMEHYBAHHS OPraHi3aLLi, TOCAAQ, IHILIAAM, MPI3BULLLE)

reHepPAAbHOTO I'IiApﬂAHMKO
(HOMMEHYBAHHS OPraHi3aLLi, MOCAAQ, HILIAAM, MPI3BULLLE)

MOHTOXKHOI OPraHi3aLLi

(HOMMEHYBAHHS OPraHI3aLLl, TOCAAQ, HILLIAAM, NPI3BMLLLE)

MPOEKTHOI OPraHi3ALLl
(HOMMEHYBAHHA OPraHi3aALLi, TOCAAQ, HILIAAM, MPI3BULLLE)

IHLLMX OPTraHI3aLLIM

(HOMMEHYBAHHS OPraHi3aLLl, TOCAAQ, HILIOAM, MPI3BMLLLE)

MPOBEAQ OTAAA I MEPEBIPKY FKOCTI MOHTAXKY, BUKOHAHOTO MOHTAXKHOIO OPraHI3ALLIEID, | CKAOAQ
AQHMM QKT NPO HAOCTYMHE:
1. MOHTQX CUCTEM XOAOAHOTO ABO raAPA40ro BOAOMNOCTAYAHHS BUKOHAHMM 3NAHO 3 MPOEKTOM

(HOMAMEHYBAHHS MPOEKTHOT OPIaHI3ALLT i HOMEPU KPECAEHb)

2. BUNpoByBAHHA MPOBEAEHO MPOBOHUM TUCKOM MMakrc/cm’

(1,5 HOAAMLLIKOBOTO pOBOHOrO TMCKY) AO YCTAHOBKM BOAOPO3BIPHOI APMATYPM.

BHACAIAOK BUNPOBOYBAHHA CUCTEMM MiA MPOBOHUM TMCKOM MPOTATOM 5 XB MAAIHHA TUCKY BUIBAEHE HE
GirbLue/BiabLLe 0,01 MIMa (0,1 krc/cm2) (HenoTpiBHE 3aKPECAUTH).

3. [Py OrASAI MiA HOC BUMPOOYBAHHA AECDEKTIB OTASAY HO CAYX HE BUSBAEHO/BUABAEHO (HEMOTPIOHE
3AKPECAUTH).

MOHTOXK BUKOHOHMIN Y BIAMTOBIAHOCTI 3 MPOEKTHOKO AOKYMEHTALLIELD, AIOYMMM TEXHIMHUMM YMOBOMM, 3
AOTPUMAOHHAM BUMOT TOCT 24054, TOCT 25136 i4acTmHm Il umx Hopm.

CUCTemMa BU3HAETLCSA TOKOIO, LLLO BUTPUMAAQ BUMPOOYBAHH TMCKOM HA FTEPMETUYHICTb.

[MpeACTABHMK 30MOBHMKA

MpPeACTOBHUK FEHEPAABHOTO MIAPAAHMKA

(nianmc)
MNP eACTABHMK MOHTOXKHOI OPraHi3aLLl

(nianmc)
MNpeACTABHUK NPOEKTHOI OPraHI3ALLl

(nianmc)
MNpeACTABHMK IHLLIOT OpraHi3aLLii

(nianmc)

(nianmc)
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Faps4a BoAQ TexHi4YHe OBGCAYroByBAHHS TA AOTASIA

POPMA AKTA MPO NMPOBEAEHHS MPOMMUBAHHS TA AE3IHPEKLLII TPYBOMNPOBOAIB (CMTOPYA)
rOCNOAAPHO-NMUTHOTO BOAOMNOCTAYAHHA

MICTO et 20 p.

KoMicisi B CKAQAI MPEeACTABHMKIB:

CAHITOPHO-eniAEMIOAOTIHHOT CAYXOM (CEC)

(micTo, panoH, nocaaa, M.1.6.)

3AMOBHMKA

OYAIBEABHO-MOHTAXKHOI OPraHI3ALLT

(HaMMmeHyBAHHS opraHisaui, nocaaa, M.1.5.)

EKCMAYQTALLIMHOI OPraHi3aLLi
(HaMmeHyBaHHS opraHisau,i, nocaaa, M.1.6.)

CKAQAM AQHUI QKT nporTe, Wo Tpy6onposia, CHOpyAd
(HenoTpibHe 3aKPeCANTH)

(HOMMEHYBAHHS 00'EKTA, AOBXMHA, AlaMmeTp, 0B'em)

MIAAQHO MPOMMBAHHIO TA AE3IHADEKLLIT XAOPYBAHHIM
(BKO3QTH, IKMM PEATEHTOM)

MPY KOHLLEHTP AL OKTMBHOTO XAORY —— MTI/A (I/M°) TO TOMBAAOCTI KOHTAKTY FOA.

Pe3yAbTATM ARIBUKO-XIMIYHOTO | BAKTERIOAOTNYHOTO AHAAI3IB BOAM HO —— APKYLLIAX AOACHKOTLCS.

MpeACTABHMK CAHITAPHO-eNIAEMIOAOTIHHOI CAYXKOM (CEC)

(nianmc)
MpeACTABHWK 3AMOBHMKAO

(nianmc)
MpeACTABHMK BYAIBEABHO-MOHTAXKHOI OPTraHI3ALLi

(nianmc)
MpeACTABHMK EKCMNAYATALLIMHOI OPraHIi3aLLl

(nianmc)

BMCHOBOK CEC: Tpy©0onpoBiA, COOPYAY BBAXKATH MPOAE3IHADIKOBAHUMM I TODOMUTUMMA |
(HenoTpibHe 3akpecAnTH)

AO3BOAUTU AOMYLLLEHHS MOTO (ii) B €KCNAYyaTALLtO.

FfonoBHMM Aikap CEC:

R 20__p.

- (aaTa) (nianuc)
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YUTAHHA TA ECKI3YBAHHA CUCTEM BOAOMNOCTAYAHHA
BiaTBROpUTM COBI A0 POBOHOro 30LLMTA €CKi3 PUCYHKY 1 TA 30nMMCami, gKke CAHITapHE
OBOAQAHOHHS MO3HAYEHE B AQHIM AKCOHOMETPUHHIN CXEMI.
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[MoukAaa MOBYAOBM AKCOHOMETPMYHOI CXEMM BOAOMOCTAYAHHS
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AoaaTtok 3

KPINAEHHA

3axXUCHi eAeMeHTHU

BLUMOTM AO BCTOHOBAEHHS EAEMEHTIB KPIMAEHHS (BOATH,
AOBEAI, TBUHTM) MOMNEPEYHO AO BICI.

MoHTOX Ha
neBHiN BiACTaHI

MpeAMeT, LLLO 3AKPIMAETLCS, CAIA 3MOHTYBATU HA MEBHIM
BIACTQHI AO OCHOBW KPIMAEHHS.

MibkxocbOBa BiACTOHb

BiaCTOHb BiA CEpPEAMHU OAHOTO AIOBEAT AO CEPEAMHM IHLLOTO
AOBEAR MPU 30KPINAEHHI B AEKIABKOX TOYKAX (MICLLAX).

AHkep [HLLE HOMMEHYBAHHS AA AIODEAS.
MIACUAEHHS LLUAIXOM MOEAHOHHS MATEPIAAIB (HAMNP., 3QAI3HI
ApPMYBQHHS$ EAEMEHTU BKAOAQIOTHCH B OETOHHY KOHCTPYKLLIIO 30AAS

3006e3ne4YeHHs CTIMKOCTI MaHEAEN).

CuAQ BUTATYBAHHS

HeobBXiAHO CHUAQ T, AKY CAiA AOKAQCTU AO AKOBEABHOTO
3'€AHOHHS B MOB3AOBXHLOMY HAMPAMKY, AOMNOKM BOHO HE
BMMAE 3 AQAY.

KOHCTPYKTUBHMIA . .
MiaAora, CTiHQ, CTEAS, KOAOHAO (CTOBM), TOLLLO.
eAeMeHT (AeTaAb)
MeToAMKa MO>XXAMBOCTI TO METOAMKM 3'€EAHAHHS ABOX 41 BiAbLLIE

3AKpPIiNA€HHSA

KOHCTPYKTUBHUX EAEMEHTIB (AETAAEM) OAMH 3 OAHMM.

AHKEpPHUI1 GOAT

Cr1aneBmit AI0BEAb i3 KIAbLLEBMMM AOO KAMHOBUAHMMM
PO3MNIPHUMMU EAEMEHTAMM, HOMPUKACA, AAT 3AKPINAEHHS
TPYOHMX XOMYTIB (OMIPHMX MAMT).

Alo6eAbHU BOAT

AOBEAD i3 KOBKOTO YHOBYHO ABO CTAAI, 9KMIM CKAOAQETLCS 3
PO3MIPHUX EAEMEHTIB | FBMHTIB.

MpucTpin AAs
3QOUBAHHS LUTHPIB

MPUCTPIM 3 CUAOBUM MOPLLHEM MOCTYMAABHOTO PYXY.

Po3puBHe
HOBAHTAXEHHS

HOBAHTOXKEHHS, MPU FKOMY BIAMOBAIE (PYMHYETHCA)
AtOBEABHE 3'€EAHAHHS.

MO>AMBI HOCAIAKM:

a) AOBGEAb BUTATYETbCA 3i CBOrO MiCLLS HA3OBHI;

b) oCHOBA KPINAEHHS PYMHYETHCS;

C) pO3TPICKYIOTbCA BOATU YU BUHTH;

d) 3pi3atoTbCH BOATU YU TBUHTU.

O6GepTAAbHUIA MOMEHT

CHAQ, MOMHOXEHA HA MAEYE BAXKEAS, BUMIPIHE B TOMLL
OBEPTAHHS; BUPOXKAETLCS B H/M.

AUMHAOMOMETPUYHUH
raMKOBUM KAIOY

PoBO4UM IHCTPYMEHT AAS BCTOHOBAEHHS OBEPTAABHOTO
MOMEHTY MPU 3ATAryBAHHI IBUHTOBOTO 3'€AHOHHS.

OGepTaAbHi ABepusaTa

3AXUCHUIM EAEMEHT AAR TOTO, LLLOBK HEepOo3nepTui AloBeAb
npPU 3aTArYBAHHI HE BIBUHYYBOBCS Y BUCBEPAEHMI OTBIP.

Alo6eAb

EAEMEHT AAS 3AKPINAEHHS TOTO YK IHLLIOTO NPEeAMETA.

MOHTOX MeTOAOM
NPOCOBYBCHHS

Kpi3b 30KPINAIOBAHMI MOEAMET MPOCBEPAAIOIOTL OTBIPD, MICAS
4OroO B HbBOTO MOXHQA HAMPSMY BCTABUTU K PO3NEPTM AIODEAD.

FTAMOMHA YCTAHOBAEHHS

Mipa Toro, HaCKiAbkM TAMOOKO BCTOBASETLCS M 3OKPINAOETHCS
AOBEADL Y KOHCTPYKTMBHOMY EAEMEHTI.

3a6uBHUIM Al0OEAb

MeTaaeBu AloBEeAb i3 BHYTRILLHBOIO Pi3bOOoIo, Y 9KOro
PO3MIPHUIN EAEMEHT Y AOBEAI 3aBMBAETHCS 30 AOMOMOTOIO
LLMNA (AOAOTA).

Mexa Teky4ocTi

TAKOX IMEHYETLCS "MAKCUAMAABHMM CTYMiHb TEKYYOCTI".
MNMOMITHE TA BUMIPIOBAHE 3MIHEHHS dDOPMM TOTO YM IHLLIOTO
MOTEPIAAY MPU 30HAATO CUABHOMY TATOBOMY HOBOHTCKEHH.

FfeomeTpuyHe
3AMUKQAHHS

MNoBEPXHI Pi3HWX AeTAAEM NepeByBAtOTb Y CTAHI MEXAHIYHOTO
34enAeHHs. 3'€AHOHHA CTOHOBMTL COOOK BAPICHT
reOMETPUYHOTO 3AMUKAHHS.
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[MpoAOBXEHH AOAATOKY 3

Aobeab
AAS
razo6eToHy

AOBEAD B LLIMAPUCTOMY BETOHI BXOAUTL Y TEOMETPUYHE
3AMUKAHHS, 3ABASKM HOMY AOCATAETbCS PIBHO3HAYHICTb
BUMIPIOBAHOI BEAMHMHM, IKE OOMEXKYETLCA BAOCHOIO
MILLHICTIO CAMOTO LLIMAPUCTOro BETOHY.

MiAHYTpEeHHsA

MiAHYTOEHHS BMCBEPAAEHOIO OTBOPY B OETOHI. AHKEPYBAHHS
AIODEAIB BUKOHYETHCS 30 AOMOMOTOK PO3MIPOK CETMEHTAMM
MPW BCTOHOBAEHHI.

AloGeAb Ars
NyCTOTIAOI LLErAM
(6A0kQ)

HaMAOBLLMI AIOBEAB i3 MOAIMEPHOTO MATERIAAY, FKMM
nepeAaE 3yCUAAR HO AEKIABKO NEPETOPOAOK Y MYyCTOTIAIM
LLerAi (BaoLi).

IHXeKLiMHa cucTema

CiT4yacCTa BTYAKQ TA QHKEPHMM CTPUXKEHD, SKi MICAS BBEAEHHS
Y BUCBEPAEHMI OTBIP 30 AOMOMOTOIO IHXXEKLLI (BBEAEHHS)
PO34MHY HABYBAKOTb FEOMETPUYHO 3AMKHEHOI AHKEPOBAHOI
ADOPMM.

Hepx. (Inox)

Hep>xaBitoya CTAAb, TOKOX AMB. A2 TG A4

KAaeHoBe 3'€ AHQHHS

3'€ AHOHHS ABOX YM DiAbLLIE AETAAEM 30 AOMOMOTOO
OAHOKOMIMOHEHTHOTO 60 ABOKOMIMOHEHTHOIO KAEMOBOTO
MATEPIAAY.

Moxe AifTH HO AtoDEeAbHE 3'EAHAHHS MOB3AOBXHIM YK

Cuaa MOMEePEYHMM PO3TITYBAHHAM QOO 3rMHAHHAM TA
BM3HAYAETLCA B H (HBIOTOHOX).
HaBaHTaXeHHs Pi3HOMGQHITHI CUAM, LLLO AitOTb HO AIOOEABHE 3'€EAHAHHS.

AAaTyHHUI AloBeAb

AOBEAD, TIAb3Y 9KOTO BUKOHAHO 3 AQTYHI, HOMPUKAQA,
AQTYHHMI At0©eAb TNy WECO 3 TDbOXEAEMEHTHOIO
PO3MIPHOK BKAOAKOIO.

MoHTaX i3 AtobBenb abo LBAX, KMk 30BMBAETLCA HAMNPIMY OO B PAHILLIE
306UBAHHAM BMCBEPAEHMM OTBIP.

MOHTAX i3 M NPUXOBAHOMY MOHTOXKI CTAAEBI BOATM 30 AOMOAMOTOIO
3GKPMBAHHAM MPUCTROIO AAS 3AOMBAHHS LLITMPIB XOBAKOTb B 6€TOH a0

CTOAEBY KOHCTPYKLLO.

LLesixoBuit Alo6eAb

HelMAOHOBMM AlOBEAb i3 HONEPEeA BCTAOHOBAEHMM HA HbOMY
EAEMEHTOM AAS 3ArBMHYYBAHHS 3 YAQPOM AAS LLIBUAKOTO M
HEAOPOIOro MOHTOXY.

PiBHeBUI AloBeAb

KomBiHaLg AlOBEAIB i3 MOXKAMBICTIO BUPIBHIOBAHHS PIi3HMULLI
BUCOT (PIBHIB), HOMPUKAQA, AAS BAHH i AYLLIOBMX KABIH Y
CAOHBY3AAX. TAOKOX iICHYIOTb Y 3BYKOI30ASLLIMHOMY BAPIAHTI.

HelAoHOBUI Al0GEAb

EAEMEHT KPINAEHH$ i3 MOAIMEPHOIO MATERIAAY
(HecTapitouMit MoAiaMmiA).

Yac BiAYMHEHHS

BU3HAOYEHMM 4OC BIA MOMEHTY 3AMILLIYBAHHS AO 30TBEPAIHHS
KAEMOBOI DO PO34YUMHHOI MACMK.

Macusizauis

OUMHKOBAOHAO AETAAb 30XMLLLAETHCS BiA MOAQABLLIOTO
OKMCAEHHS Yepe3 MOAOAbLLY T OBPOBKY XIMIMHMA
CrnocoBOM Y XPOMOBIK BAHHI.

FQAbBAHIYHE OLLMHKYBAHHS, MICAS 9KOrO BUKOHYETbCS MACUBI-

Mpomucarose P . . . -
3aUd. BiAbLLICTb KPIMAEHb (TPYOHI XOMYTH, OMOPHI NAMTH,
OLLUHKYBOHHS
TOLLLO) OBPOBAIETLCH TOKMM CMOCOBOM.
MNonepe4He HOBAHTOXKEHHS, HOMPIMOK 9KOTO Al€ MONEPEYHO AO BICI
HABAHTCOKEHHS AOBEAS.
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[MpoAOBXEHHA AOAATOKY 3

KPINAEHHA

PpuKLiiHe 3'€AHOHHSA

AOBEAb YTPUMYETLCS B OCHOBI KPIMAEHHS NepeBAXHO
30BAAKM BMAMBY CUA TEPTS, 9Ki AitOTb MAPAAEABHO AO BICI.
— TAKMM TN 3'€ AHOHHS MOE CHMAOBE 30MMKAHHS.

HepXxasilo4a cTaAb

BAQropoAHQ CTAAb i3 AOACBAHHAM XPOMY TA HIKEAID (A2).

Hepxasitoua Ta
KMCAOTOCTIMKA CTAAb

BACropoAHA CTAAb i3 AOACBOHHAM XPOMY, HIKEAIO TA
MOAIDAEHY (A4).

Wok

KopoTko4acHUM yAQp MO AOOEABHOMY 3'€ AHOHHIO.

MNepeBipeHoO Wokom

EAEMEHT KPINAEHHS, KM NPOMLLIOB NEPEBIPKY BMAMBOM
LLIOKOBOTO HOBAHTAXKEHHS. — AOMYCK AO BUKOPUCTAHHS B
LIMBIAbHIM OBOPOHI.

Atobenb 3i
3BYKOIi30AfLLIEIO

AOBEAD, KM 3MEHLLIYE MEPEAQYY LLIYMIB Bia AETAAEMN
KPIMAEHHS AO EAEMEHTIB KOHCTPYKLLI.

AHKepHUI Al0GEeAb

BEAUKOro HaOBAHTAXKEeHHA

AOBEAb AN 3AKPIMAEHHS BEAMKMX | BODKKMX AETAAEMN.

Alo6eAb-camopis

(camopiszHui Alo6eAb)

AloBeAb TO CBEPAAO B OAHOMY. BUKOPUCTOBYETLHCH
nepeAyCim 9K CBEPAAO, MICAT HOTO 3AKPIMAIOETLCY B
MOTEPIAAI K AIOBEAD.

CnipaAbHuii Al06eAb

AOBEAD i3 MOAIMEPHOTO MATERIAAY 3i LUAILAMM CMIPAABHOT
ADOPMU, dKMM 300E3MEYYE LLEHTPOBAHE NMPOXOAXEHHS IBUHTA.

30MUKAHHS Yepes
marepiaa

At0BEAb YTPUMYETLCS Y BUCBEPAEHOMY OTBOPI 3ABASKM
3'€AHYBAABHIM All PO34MHY CUHTETUYHOI CMOAM (MOAIMEPY).
TAKMM PO34MH CKACAQETLCS 3i CMOAM TA 3ATBEPAXKYBAYA.
— TAKMM TMN 3'€EAHAHHS € 6e3nepPepPBHUM XAPAKTELHMM
TA FEOMETPUYHUM 3AMUKAHHSM.

PYHAAMEHTHUN GOAT
(BKAEIOBAHUI AHKEP)

AHKep aB0 aHKEePHA riAb3a (BTYAKQ), SKMM/9KA 3AKPINAKOETHCS
B KOHCTPYKTMBHOMY EAEMEHTI 30 AOMOMOTOIO
LLIBUAKOCXOMAIOIOHOI MOCMH.

PYHAAMEHTHUN GOAT
(BKAEIOBAHUI AHKEP)

AHKep aB0 aHKEePHA riAb3a (BTYAKQ), SKMM/9KA 3AKPINAKOETHCS
B KOHCTPYKTMBHOMY EAEMEHTI 30 AOMOMOTOIO
LLIBUAKOCXOMAIOIOHOI MOCMH.

AIOBEAbHI CUCTEMMU TA TXHIW NPUHUMN Al

AOOEAbHI CUCTEMM 30 MPUHLMMOM All MOAIASIOTECH HAO TP HOMBOXKAMBILLI TOYMM:

A) Ao6eAi3 PpUKLLIMHUM 3'€AHAHHSAM

MpuHLMN Alli:

TAroBe HABOHTOXKEHHS MEPEACETbCS Yepes TepTd HA dPYHAAMEHT

(ocHoBY):
+ Al0GEeAb i3 KOHTPOAEM 3YCHUAAS;

AOOEAb PO3MMPAETLCA B MATERIAAI 30 PAXYHOK MEpeAQHi Hanepea
BU3HAYEHOTO OBEPTAABHOTO MOMEHTY.

«  Al0GEeAb i3 KOHTPOAEM HAMPAMY;

AtOOEAD MPUMMYCOBO PO3MMPAETLCS 340 PAXYHOK MEePEMILLLEHHS
EAEMEHTIB AIODEAT OAMH MPOTU IHLLOTO 34 HAMEPEA BU3HAYEHMM
HAMPAMOM.

« AloGeAb i3 noAimepHOro martepiaay .

30 PAXYHOK BIBMHYYBOHHS BIAMOBIAHOTO BMHTA MOAIMEPHMMU
MATEPIAA NEBHOT ADOPMM BUTICHAETLCS M 3ANPECOBYETLCA Y LLMAPUHMU
TQ HEPIBHOCTI BUCBEPAAEHOTO OTBOPY.
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B) Ato6eAi 3 3aMUKAHHAM Yepes maTepiaa

MpuHLMN Al

MK QHKEPHMM CTPUXKHEM AIODBEAS TA CTIHKOMM BUCBEPAAEHOTO
OTBOPY 30 AOMOMOTOIO PO3YMHY (CHMHTETUMHHO CMOAQ) YTBOPKOETLCH
3'€AHAHHS.
+  Ximi4HMK Al0GEeADb

Y CyMILLi 3 MIHEPAABHUMM MATEPIOAOMMU (MEPEBAXKHO KBAPLLOBMM
NICOK) CMOAQ TA/ABO 3ATBEPAXYBAY 30AYABAIOETHCS Y LUMNAPUHKU TA
HEPIBHOCTI MOBEPXHI, B 9Kl BIAOYBAETbCS 3OKPIMAEHHS, | 3 AOMOMOTOIO
OHKEPHOTO CTPUXKHS YTBOPIOE AHKEPHE 3'€AHAHHS i3 30MUKAHHAM Yepe3
MOTEPIAA.

B) Alo6eAi3reomeTpUIHUM 3AMUKAHHAM

MNpuHUMN Ajii:

AoBeAb MIAAQLUTOBYETLCA MiA BHYTPILLHIO JOOPMY BUCBEPAEHOTO
OTBOPY TA YTBOPIOE 3'€AHAHHS 3 KOHTPOAEM HAMPIMY TA FTEOMETPUYHOT
dbopmMu.

+ Alo6eAb i3 BHyTPilWHIM Nnasom (po3pisom)

3ABASKM CBOIM CMELIAAbHIM JOOPMI OAQMTYETLCY AO BHYTPILLIHBOI
dOOPMU BUCBEPAEHOTO OTBOPY TA YTBOPIKOE 3'€AHAHHS 3 KOHTPOAEM
HAMPSIMY TA TEOMETPUHHOI FOOPMM.

+ IHXeKuiMHa cucTema

BAratoKOMMNOHEHTHUM PO34MH 3AMNPECOBYETLCSH B PELUITYACTY MiAb3Y
TA YTBOPKOE 3 AHKEPHUM CTPMXKHEM 3'€EAHAHHS i3 3AMMUKAHHAM Yepes
MATEPIAA Y KOHCTPYKLIIMHUX MATEPIAACQX i3 BUCOKMM BMICTOM MOBITPS
(BMMNAAEHQO LLETAQ, CUAIKATHA LLETAQ).

« Alo6GeAb AAS TOPOXHIX CTiH

Y NyCTOTIAIM LLerAi aB0 B MPUCTiHHKMX NaHeAdX (aepeso, KNAUF, RIGIPS,
Geberit-GIS, TOLLL0) HOBAHTOXKEHHSA NEPEAAETLCS Yepes AODEAI, 3AATHI
AO AechopmMaLl.

Mpumitka
MW BEAUKIN KIABKOCTI AIOBEAIB BUKOHYETbCH AHKEPYBAHHS 3a POXYHOK MOEAHAHHSA 3 (TPbOX)
MPUHLMNIB POBOTU:

PPUKLLINHE 3'€EAHAHHS — 3AMUKAHHS YEPE3 MATEPIAA - TEOMETPUYHE 3AMUKAHHS

._ Ol I
o) )§ J§ = ,Ef.E o 9 :§
. —_
o AoBpe MiAXoAMTb T = | % SIS0 28T o |93
0 YMOBHO MIAXOAMT = 25 8q<) g O 2ol 5 Sh=$| E | 2b
— He pekoMeHAOBAHO w 83320329 c3|s=2| = |00
= Q> |Zo 8 2 5 5
(g zs <
HeMAOHOBMI AIODEAD ° ° ° o o o o o
BaratouiAboBUA AlODEAD ° ° o o ° ° ° °
AOOEAD AN BUNAAEHOT LLETAM ° ° ° — ° ° ° °
[HXXEeKLIMHO cucTema ° ° ° — ° ° °
AQTYHHUI AlODEAD ° ° ° — —_ | - | = | —
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MNpoaoBxXeHHS TabAULi AAa BUGOPY AloGeAaiB

. O I
o )§ J§ = .3_ E o 9 )§
. —_
e AoBpe MiAXOAMTb T = o |5 Iz IXST 18T o |25
0 YMOBHO MIAXOAMTH 5 12519350829 55|=s8| E |2k
- He pekxomeHAOBAHO o | 83X 238 cx|s=| = |g©
2 e ce s |5 =
C O ¥§[. 2 3
Al0OEAb-CAMOPI3 . . o . I
(camopizHmm AlOBEADB)
AHKEPHUIN BOAT ° — o —_ — | = | = | —
300UBHUI AIODEAD ° — o o o — | — | —
AtoBeAbHMM BOAT ° ° ° — o o —_ | -
PYHAAMEHTHUM BOAT . o .
(BKAEIOBAHMI QHKEP) _
AOBEAb AA MYCTOTIAMX CTiH -a—%— — | — —_ ° — | — | = | =

Mpumitka
AN BUOOPY OKPEMUX AIOOEAIB TO EAEMEHTIB KPIMAEHHS CAIA BPOXOBYBATM HACTOHOBM TQ
BKQ3iBKM 3 MOHTAXY, HOAQBQHI BUDOOHMKOM.
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Y MOBHI rpadoidHi 306paXKeHH: ©aKiB, HOCOCIB, BEHTUAITOPIB HOBEAEHI B TADAMLL 5.

Tabanusa 5

HaiimeHyBaHHR

YmoBHe 306paxeHHs

1 bBak:
a) BiQKpUTAN Mg aTMoCcdepHUM TUCKOM

6) 3aKpUTUIA 3 TUCKOM BULLIE aTMOCHEPHOTO

B) 3aKPUTHIA 3 TUCKOM HWKHE aTMmochepHoro

2 dopcyHrH

3 Hacoc pyuHuiz

4 Hacoc BiaueHTposuii

5 Hacoc CTpyMUHHIIA (EXEKTOP, iHXEKTOP, enesaTop)

6 BeHTunsTop:

a) pagianbHuin

.

6) ocboBUIA

®Q kb < | H0LC

YMOBHI rpadoidHi 30OPAXKEHHI €AEMEHTIB TPYOOMPOBOAIB CAHITAPHO-TEXHIYHMX CUCTEM

HOBEAEHI Y TABAMLI 6.
Tabanus é

HanmeHyBaHH#

YMoBHe 306paxeHHs

1 CwudboH (rigposaTsop)

C_‘_
g

2 Bcraska:
a) amopTusauinHa

6) 3Bykoizontotoua

B) enekTpoisontoioya

|

3 Pesisia

4 MMigsia pianHu nia TMCKOM

5 Migeig NoBITPA Nig TMCKOM

[TE&0% S




YMOBHI rpadoidHi 306paXKEHHS TPYOOMNPOBIAHOI APMATYPU HOBEAEHI B TAOAMLL 7.
Tabauusa 7

HanmeHyBaHHA YMoBHe 306paxeHHn

1 Bentunb (knanaH) sanipHuUi:
a) NpoxiaHwWiA

©) kyToBUN

2 BetTunb (knanaH) TpUXOO0BMIA

3 BeHtunb (knanaH) perynirunii;
a) npoxigHun

6) kyToBuiA

4 KnanaH 380pOTHWIA™
a) npoxigHui

6) kyToBMiA

5 KnanaH 3anobixxHuia;
a) NpoxigHuw

6) kyToBMiA

6 KnanaH gpocenbHuWi

7 KnanaH peaykuinHuin®*

8 KnanaH noBiTpsiHUA aBTOMATUYHIIA (BaHTY3)

9 3acyska

10 3areop NOBOPOTHWIA

11 KpaH:
a) npoxigHun J

6) kyToBU#

¥ X FXHANN R % X 5% XX
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MpoaAoBXeHHS TABAMULi 7

HaiimeHyBaHHs

YMOBHe 300paxeHHsA

12 KpaH Tpuxof0BuiA:
a) 3aranbHe 306paxeHHs

Pay

6) 3 T-nogibHoW npobkoto

B) 3 [-nopidHot npobkoto

13 KpaH 4oTMpuxoa0BKuA

o8
X

14 KpaH kiHueswiA:

a) 3aranbHe 300paxeHHR

noBHe cnpowexe

6) Bogopo3bipHuia

B) camo3sanipHui ons ymuBanbHWKa

r) TyaneTHuA 4Ns ymMmMBansHUKa

) 6aHHWi

€) nicyapHui

) 3MUBHUI KOKTaKTHOT Aif

3) nabopaTopHuii

i) NOMENHUIA:

— Ans npuegHyBaHHA OAHOMO WnaHra

— ANA NPUERHYBAHHA ABOX LUNAHTIB

K) NONUBansHUIA

15 KpaH noAsiiHOro peryniosBaHHA

XY X Frea>< Y ¥ PPy
Bir e e = e ]




MpoAoBXeHHs TabAuui 7

HalimeHyBaHHA

YMOBHe 300paxeHHs

16 3miwyead:
a) 3aranbHe 306paxeHHA

©) 3 noBOPOTHUM 3NUBOM

B) 3 OYLLOBOK CITKOK

r) i3 camo3anipHUM KpaHOM Ansi yMuBanbHUKa

L) MEOVYHUIA JIKTEOBUIA

17 Bogomip

VEIRENEAIRe

* Pyx poGouoro cepeoBvLya Kpisb KNanaH NOBUHEH ByTn CNpAMoBaHWii Big Ginoro TpUKyTHUKA A0 YOPHOTO.
** BeplunHa TpUKyTHWKa NoBuHHa ByTu cnpamoeaHa B ik niaBULLEHOTO TUCKY.
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. 9Ki AXXepeAa BIAHOCHTbCH AO MOBEPXHEBMX?

POBOYUN 3OLWLUT

3ATAAbHI BIAOMOCTI NPO BOAONOCTAYAHHA

AKi AXEPEAA BIAHOCHTbCA AO MIA3EMHMX?S

LLlo Take BEPXOBOAKO?

LLLo Take ©e3HanipHi BOAM?E

BKQXKiTb ADIi3MYHI TO XIMiYHI BAOCTUBOCTI BOAM




OMYULWLEHHS BOAOMPOBIAHOI BOAU

AAS HOTO NOTPIOHE OYMLLIEHHS BOAM?S

87

9Ki OCHOBHIi METOAM OYULLLEHHS BOAMS

AK BUKOHYETbCS OYMLLLEHHS BOAM OCBITAEHHAM?S

LLLo TOKe 3HE3APAXKYBAHHS BOAM?S

MOSCHITb METOA OYMLLLEHHS BOAM MOM'GKLLIEHHAM?S

MNOACHITb CXeMY MIATOTOBKM BOAM 3 BOAOMMME
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. Lo Take MaricTpaAbHMM BOAOMPOBIAS

3OBHILWHI BOAONPOBIAHI MEPEXI

BiA HOro 30AEXMTb 3ArAMDAEHHS BOAOMPOBIAHMX TPYO 2

AKi OYBAIOTb CXEMM BOAOMPOBIAHMX MEPEXK S

OnULLITb TYNMKOBY CXEMY BOAOTPOBOAY

OnMLLITb KIAbLLEBY CXEMY BOAOTPOBOAY

. OnuLLITb KOMBIHOBAHY CXEMY BOAOMPOBOAY




BHYTPILLHIA BOAONPOBIA BYAUHKY
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3 9KMX EAEMEHTIB CKAOAQETbCS BHYTPILLIHIM BOAOMPOBIAZ

9Ki € CUCTEMM BOAOMPOBOAY 3Q MPOM3HAYEHHIM?S

AKi € CUCTEMM BOAOMNPOBOAY 30 CAOEPOO OOCAYTrOBYBAHHAS

A€ BUKOPUCTOBYETLCS TOCMNOAQPYO-TIUTHO CUCTEMA?

A€ BUKOPUCTOBYETHCH BUPOOHMYA CUCTEMA?
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CXEMU BHYTPIWLHIX BOAONPOBOAIB

. Lo BM3HOYOE CXEMA BHYTPILLIHBOTO BOAOMPOBOAY 2

LLLo sBASE COBOKO CXEMA BBIA-BOAOMID-MEPEXT-APMATYPA 2

LLLo iBAIE COBOKO CXEMA 3 PETYAIOIOHOIO EMHICTIO?

LLLo TOKEe CXeMA 3 YCTAOHOBKOIO AAS MIABULLLEHHA TMCKY ¢

LLLo TOKEe CXeMA 3 EMHICTIO | YCTAHOBKOIO AAS MIABMLLIEHHS TUCKY 2

LLLo Take CXemda 30HHOTO BOAOMPOBOAY 2




NMOHATTA NMPO BBIA B BYAUHOK

LLLo HO3MBOETLCHY BBOAOMS

21

AKi TPYOM BUKOPUCTOBYIOTHCS AAS BBOAY S

Bumorn npu NpoKAQAQHHI TPyD B MiCLLIX NEPETUHY TPYOOMNPOBOAIB?

CKiAbKM BBOAIB MOXE MATK OYAIBAA?

B 9KOMY BMMOAKY BBIA BEAETLCA YEPE3 DYHAOAMEHT?S

B 9KOMY BMMAAKY BBiA BEAETLCA MiA DYHAOMEHTOM?S




92

BOAOMIPHI BY3AU

AK MOAIAAMOTBCA AIMUABHMKM BOAM 30 METOAOM BUMIPIOBAHHAS

AKi AIMUABHUKM BUKOPUCTOBYIOTb MPU HEBEAMKMX 3ATPATAX BOAM?S

MosgCHiTb 6YAOBY i MPUHLLMM Al KDMABYOTUX BOAOMIPIBS

MOSACHITb BYAOBY M MPUHLLMM All TYPOIHHMX BOAOMIPIBE




TPYBU AN BOAONOCTAYAHHA

. 9Ki BUMOTIM CTABASATb AO TPYO B CUCTEMOX BOAOMPOBOAIB?

93

. NepeBarniHeAOAIKM CTOAEBUX TPYD?

. NepeBarniHEeAOAIKM MAQCTMACOBUX TPYD 2

. MNepeBarniHeAOAIKM MIAHUXTPYD?

. [MepeBarn i HEAOAIKM METAAOMAQCTUKOBUX TPYO?2

. NepeBarniHEeAOAIKM HOBYHHMX TO A30ECTOLEMEHTHUX TPYD 2
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APMATYPA AN BOAOMNMOCTAYAHHA

AKAICHYE ApPMATYPA AAS BHYTPILLIHIX BOAOMPOBOAIB?

AKA apMATYPA BIAHOCHTLCH AO BOAOPO3BIPHOI?

AKa apMaATypPa BIAHOCUTBCH AO TRYDOMPOBIAHOI?

AKa 3aMipHA APMATYPA BUKOPUCTOBYETHCSH B CUCTEMAX BOAOMOCTAYAHHS?S

KA peryAoya ApMATYPA BUKOPUCTOBYETLCS B CUCTEMOX BOAOMOCTAYOHHS S

AKA 3aM0BIKHA APMATYPA BUKOPUCTOBYETHCA B CUCTEMAX BOAOMOCTAYAHHA S




PIABTPU OHULLEHHA BOAU

. AA940ro NOTPIOHI OIABTOM B CUCTEMOX BOAOMOCTAYAHHAS

95

AKa 6yAOBQ CPIALTPIB BOAME

LLLo TOKE NepLUmMi CTYNiHb OYULLLEHHS BOAM S

LLLo TOKE APYTMM CTYMiHb OYMLLLEHHS BOAM?S

LLLo Take TpeTin CTyMiHb OYMLLLEHHS BOAM?S
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YCTAHOBKH NMIABULLLEHHSA TUCKY

9IKi € yCTOHOBKM AAS MIABULLLEHHS TUCKY BOAMS

BMMOIMN YCTAHOBAEHHS HOCOCIB B 30BHILLIHIM BOAOMPOBIAHIM CUCTEMI?

K NiA'€EAHYIOTE HOCOCU AO MEPEXI?

AKa apMaATypPa HA HAMIPHIM AiHITHOCOCY S

Ak OyBAE MYCK HOCOCIB?

LLLO TOKE pEe3EPBHMM HOCOC | CKIAbKM X MOXKE BYTN?S




BOAOHAINIPHI BAKU
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JKke NPU3HAYEHHS BOAOHAMIPHMX OOKIB?

A€ BCTOHOBAIOIOTb BOAOHAMIPHI ©6aKm?e

AK BU3HAYUTM MOBHMIM OB'em BAKY 2

AKi HE AOAIKM MPU MPOEKTYBAHHI BOAOMPOBOAY 3 OAKAMM?

LLLo Take riApOnNHEBMATMYHA YCTAOHOBKAS

A€ i 9K PO3MILLLYIOTb NAPOMHEBMATHUYHI 6AKIM
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. 9Ki BUAM MOXKEXKHOTO BOAOMPOOBOAY?

NPOTUNOXEXHUN BOAOMNPOBIA

Ae i 5K BCTOHOBAIOKOTb BOAOMPOBIA 3 MOXEXHUMM KPAHAMMS

Ha3BiTb ABTOMATUYHI CUCTEMM MPOTUMOXKEXKHOTO BOAOMPOOBOAY 2

9K NpALE CNPUHKAEPHA ABTOMATUYHA CUCTEMA2

ByAOBQ i MPUHLUMMN POBOTU APEHYEPHUX ABTOMATUYHUX CUCTEM?S

9K MpALOE HAMBABTOMATUYHA APEHYEPHA CUCTEMAS




NMOAUBAABHUA BOAOMPOBIA

Ae i 9K BUKOPMCTOBYIOTb MOAMBOAbHI KOAHM?E
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30 AOMOMOTOIO GKOI APMATYPU BIAKAKOYAKOTb MOAMBAAbHI KDOHM HO 3MAMY 2

AKMU AIOMETP YMOBHOTO MPOXOAY MOAMBAAbHMX KPOHIB2

AKi BUMOTM AO KPQHIB B CEpEeAMHI BYAMHKY S
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CUCTEMA TOPU3OHTAABHOTIO NOKBAPTUPHOIO PO3rAAYXEHHA

1. 9K NPOKAGAEHI CTOIKM CUCTEMM BOAOMNOCTAYOHHSA?S

2. 9K B pa3i HEOBXIAHOCTI MOXHAO BIAKAKOYUTU OAHOTO i3 CMOXKMBAOYIB?

3. AA$4Oro HO BBOACGX Y KBAPTUPU CUCTEM FAPSHOTO T XOAOAHOTO BOAOMOCTAYAHHS
BCTOHOBAIOIOTb 3BOPOTHI KAQMNAHMW?

4. SAKmMIK TPYOAMM BUKOHYETBCS PO3FAAYXKEHHS S




CUCTEMMU TAPAHOTO BOAONOCTAYAHHA

9Ka TEMNEePATyPa rapsyoi BOAM B CUCTEMAX BOAONOCTAYAHHS 2
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AK 3HM3UTK TEMMEPATYPY BOAM B CUCTEMI?

AK NIABULLLMTK TEMMNEPATYPY BOAM B CUCTEMI?

AK MOAIAMOTLCH CUCTEMM FAPSHOTO MOCTAYOHHAZ

LLlo Take MicLLeBAO CMCTEMOS

LLlo TaKe LLEHTPAAIBOBAHO CUCTEMA?
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TENAOIZOAALIA AA TAPAHOTO BOAONOCTA4YAHHA

1. AA 40ro noTpibHA TEMAOIZOAALLIA?

2. 9Ki € BUAM TEMAOIZOASLLITS

3. KOAM BUKOPUCTOBYETHCS CYXO TEMAOI3OASLLIAS

4. Ae noTpibHA i30AdLI 3 MACTUK?




PELLUPKYASILLIA TAPS4OI BOAU

. LLlo TaKEe LUMPKYAALL raps40i BOAM S
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. KOAM 30CTOCOBYETLCH PELMPKYAALLIA TAPI4OI BOAMS

. AAasyoro notpibeH EkcnaHzomaTt?e

. KA BUKOPUCTOBYETHCH LUPKYAALLIMHO-PENYAIOOYA APMATYPC
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KPINAEHHS TPYB, KOB3AIOYUN TA MAATHUKOBUM PYX

1. Lo Take TenAoBe PO3LUMPEHHS?

2. 4Ki € BUAM KOMMEHCATOPIB?

3. 9K BUKOHYETHCH KPIMAEHHS TPYO?




MOHTAX TPYBOMNMPOBOAIB BOAONOCTAYAHHA

. K NPOBOAATE MOHTCXK TPYOOMPOBOAIB FAPAYOrO BOAONOCTAYAHHSS
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. K NPOKAQAQIOTb FOPU3OHTOABHE PO3rAAYXKEHHS TPYOOMNPOBOAIB?

. 39KUX TPYO BUKOHYIOTb FApsHe BOAOMOCTAYCHHSA 2

. JK BUKOHYIOTb MOBOPOTU MATICTPAABHMX TDYOOMPOBOAIBS

. [PaBUAC YKAQAQHHS TRYD XOAOAHOI i TAPAY0IBOAMS
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LLEHTPAAISOBAHI CUCTEMU TAPS4OI BOAU

1. 9ki nepeBarm LEHTPAAIZOBAHUX CUCTEM FAPA4Oro BOAOMNOCTAYAHHS?2

2. 9K NpAUOE BIAKPUTA CUCTEMA?

3. 9K Npauoe 30KpUTA CUCTEMA?

4. Lllo TaKEe LMPKYAILLIMHMK TPYOONpOBIA2




BOAOHATPIBAYI LLEHTPAAI3OBAHOI CUCTEMU

. 9Ki BOAOHQrpPIiBAYi BUKOPMCTOBYIOTbCS B LLEHTPAABHOMY FAPAYOMY BOAONOCTAYAHHIS
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. K NpaLOE BOAOBOAAHMM LLIBUAKICHMM HOTPIBAY S

. JdKNpauoe NAPOBOAFHMM LLBUAKICHMIM HOTPIBAY?2

. JdKNpauoe HaNiPHUKM EMHICHMU BOAOHATPIBAY 2

. 9KA KOHCTPYKLIS T NPUHLMM PpOBOTM Be3HANIPHMX BAKIB-OKYMYAITOPIB?
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TEXHIMHE OBCAYTOBYBAHHSA MICLLEEBUX BOAOHATPIBAYIB

1. Lo Take NpOTOYHMIM BOAOHATPIBAY?

2. Lo 9BAsE cOBOK HAKOMMYYBAAbHMM BOAOHATPIBAY?2

3. TloscHITb ByaoBY BOMAEPA HEMPAMOTO HArPIBY ¢

4. Lllo nepeBipgeETbCA MPU TEXHIMHOMY OOCAYrOBYBOHHI DOMAEPIBS




MOHTAX PYLWWUHUKOCYLLUIIB

. 9koi dpopmm BYBAKOTb PYLLIHMKOCYLLII?
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. 39KOTO MATEPITAY BUTOTOBAAOTh PYLLIHMKOCYLLII?

. Baky cmctemy BOHM BMOHTOBQHI?

. o T1peba3pobutmnepes MOHTOXKEM PYLLIHMKOCYLLIAS

. AAg4oro notpideH 6amnac B CUCTEMIS

. JkinapameTpu npu BUOGOPI PYLUHUKOCYLLIS?
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CKAAA POBOYOTO NPOEKTY BOAOMNOCTAYAHHA

LLLo BXOAMTb B MPOEKT B CUCTEMM BHYTPILLIHBOTO BOAOMPOBOAY 2

LLlo npeACTaBASE CODOIO MAQH MIABAAY | MOBEPXIB2

LLLO TaKke CXeMa BHYTPILLUHbOI MEePEXi BOAOMPOBOAY 2

9Ki KPECAEHHS BXOAATb AO MPOEKTY S




BMMNPOBYBAHHAA CUCTEMUN BOAOINMOCTAYAHHA

KOAM i 9K NPpOBOAATL BUMPOBOYBAHHA CUCTEMM FAPIHOT BOAMS
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. AAHOTO MPOMMBAIOTE CUCTEMY FTAPSYOIBOAMS

AK MPOBOAATL BUMPOOYBAHHS HOCOCHMX YCTAHOBOK S

AK NP OBOAATH MAPOBAINHI BUMPOOYBAHHSA?2

AKMM TUCK BUKOPUCTOBYIOTb MPU BUNPOOYBAHHAX?

B AKX BUMAAKOX MOOBOAATE MHEBMATUYHI BUMPOOYBAHHS2

LLLo mepeBipstoTh MiA HAC MPUMOMY BOAOTIPOBOAY B EKCMAYATALLIKO S
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ECKI3YBAHHA CUCTEM BOAONMOCTAYAHHA




BiaATBOpPUTHU ecKi3 A0 poboyoro sowmnTa

113
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