Jlexknus 1
Beeoenue. Ileau u ocnoenwie 3ad0auu oucuyuniunnl «I azocnaodicernuey
["a30Basi MPOMBIIIJIEHHOCTh HAIlle CTPaHbl KaK CaMOCTOSTENbHAsI OTpacib H.X.
BO3HMKIIA B rojibl BOB Ha 6a3ze OTKpbITHS ra30BbIX MecTOpoxkaeHH B [loBomkbe 1
Komu ACCP. B pesynabrare OypHOTO pa3BUTHUS HTOM OTpacid TOIUIMBHOMN
MIPOMBIIJICHHOCTH a Tak)Xe M3-3a OOJBIIMX 3allacoB raza Halla CTpaHa 3aHUMAaeT
OJIHO W3 JIMJIUPYIOIIUX MECT B MUPE 110 JI00bIUE rasa.

OTtcyTcTBHE B IPUPOJHOM ra3e BPEAHBIX IPUMECEH, BO3MOXKHOCTh COKUTAHUS
ero 6e3 oOpa3oBaHUsI OKUCIIOB CEpPbl, KAHIIEPOTEHHBIX BEIIECTB M TBEP/ABIX YACTHUII
CTAaBUT NPUPOJHBIA ra3 BHE KOHKYPEHLIMH C TBEPIABIMU M KUIKUMHU TOIUIMBAMH,
MO3BOJISIET €r0 MCIOJIb30BaTh B IMMPOKOM MAacIiTade B KPYIHBIX MH]IYCTPHUAIbHBIX
[IEHTPaX, OCYIIECTBISATh TEXHOJOTUYECKHUE TMPOIECChl 0€3 MPOMEKYTOUHBIX
TEIUIOHOCUTEJEH U ¢ MAKCUMAJIbHBIM UCIOJIb30BAaHUEM MOTEHIIMATBHON YHEPTUH.

Pa3Butne razopacnpenenuTeNbHbIX CUCTEM MPOBOJUTCA IO CIEAYIOUIUM
OCHOBHBIM HaIlPaBJICHUSIM:

1. HTupokoe ucnoap30BaHNEe KOMOMHUPOBAHHBIX PETYJISTOPOB JAaBJICHUS Tra3a
MIPU CTPOUTENLCTBE Ta30MPOBOJIOB CPEAHETO JJABJICHUS, YTO IO3BOJUT CHU3HUTH
3aTparbl Ha CTPOMTEIBCTBO Ta30BbIX cerei mopsaka 20-30% no cpaBHEHMIO C
TPAIUIIMOHHO TPUMEHSIEMBIMU B HACTOSAIIIEE BPEMSI CXEMaMU ra30CHA0KEHUSI.

2. TloBpllIeHUE MABJIEHUS ra3a B MEXKIOCEIKOBBIX CTAIBHBIX Ia30MPOBOAAX
no 2,5 MIla u nonudtuneHoBeix g0 1,2 MIla. YcraHoBieHo, 4TO aBapuiiHas
OMAaCHOCTh TAaKMX CHUCTEM MPOTUB CYILIECTBYIOUIMX HE BO3PACTAET, CTPOUTEIIHCTBO
CHUCTEM C TIOBBIIIEHHBIM JaBJICHUEM OOECIEUYUT IKOHOMHIO MeTaa 10 37 % u
PKOHOMHMIO TOHHAXa MOJMATHIICHOBBIX TPYO 110 25 %.

3. Illupokoe BHeApEeHUE MOJUATUICHOBBIX TPyO TMPHU CTPOUTEIHCTBE
MEXITOCEIIKOBBIX Ta30IIPOBOJIOB U PACIIPEACIUTEIBHBIX TA30BBIX CETEH, 0COOEHHO B
CEIBCKUX HACEJICHHBIX MyHKTaX.

[TonuaTuneHoBble TPYOOIPOBO/IbI, HAUABIIIKE TPUMEHSITHCSI B HaIlEH CTpaHe
JUIsL cUCTeM Ta3zocHaOxeHust ¢ 60-x TOoJ0B, B HACTOsAIIEEe BpeMsl CYIIECTBEHHO
MOTECHUJIN TPAAUIIMOHHBIE CTATIbHBIE Ta30TIPOBO/IBI.

bonee uem 40-n1eTHUN ONBIT IKCIUTyaTallUM TOJ3EMHBIX TOJIMAITHICHOBBIX
ra3onpoBOJOB MOATBEPAMJI UX BBICOKYK) HAJEKHOCTh W IKOHOMHUYHOCTD.
[Ipenmy1iecTBa NOJIUMEPHBIX MAaTEPUATIOB B MCIOJIB30BAHUM JJISI CTPOUTEIBCTBA U
PEKOHCTPYKIIMU B ra30BOM OTPaCu:

CIy’KaT 3HAYUTEIBbHO [IOJIbIIE CTaJdbHBIX (TapaHTuiiHbli cpok 50 er;
nporuozupyemsiii — 100 ner);

HETIOJIBEPKEHbl KOPPO3UHU, HE TPEOYIOT KAaTOJHOM 3alllUTHl U MOTOMY MOYTH
HE HYXJA0TCs B 00CITyKUBAHUY;

He 00SITCS KOHTAKTOB C BOJIOM M CTOMKH K OOJIBIIIMHCTBY arpeCCUBHBIX CPEI;

CO BPEMEHEM MPOITYCKHasl CIIOCOOHOCTh MOJIUATUIICHOBBIX TPYO HE CHUXKAETCS
(BHYTpEHHSSI IOBEPXHOCTh TPYObI MPAKTUYECKU HE 3apacTaeT);

MOJIMATUJICHOBBIE TPYyObl B 2-4 pa3a Jierde CTaJIbHBIX, YTO CYIIECTBEHHO
obJier4aeT uX TPaHCIOPTUPOBKY U MOHTAK;

OCHOBHAsl 4acTh THUIOPAa3MEpPOB TMOJUATHICHOBBIX TPyO BBIMYyCKaeTCs
JUIMHHOMEPHBIMU OTPE3KaMH, IO3TOMY, HampuMep Ha | KM MOJHUATUIEHOBOTO
razonpoBoja guamerpoM 110 MM OpuXoaUTCS BCETO OAWH CTHIK, B TO BpeMs Kak
I cTajabHOTo 00Jiee 80 CTHIKOB;



- CTBIKOBasl CBapKa MOJMATUIICHOBBIX TPYO MOJHOCTHIO aBTOMAaTU3UPOBaHa, OHA
3HAYUTEIBHO HAJEKHEe, JCIIEBJIE, IPOIIe M 3aHUMAET MEHbIIE BpPEMEHU;
MOJIMATUJICHOBBIA CTBIK HE TPeOyeT IOMOJHUTENbHBIX PACXOJHBIX MATEepUajoB
(M30JIALMK, BJEKTPOJIOB); CBOAUTCS K MHUHUMYMY HEOOXOIMMOCTb KOHTPOJIS
KAaueCTBa CTHIKOB yJIbTPA3BYKOBBIM METOJIOM.

Jlexkumst 2
Knaccugpurxayusa zoprouux 2azos. Tpevosanue k kauecmey.

["a30BO€ TOIUIMBO TMPEACTABISIET COOOM CMECH MPOCTHIX TOPHOYMX U 0aJTACTHBIX
ra3oB. ['oproune ra3pl ObIBaIOT UCKYCCTBEHHBIE U MPUPOJIHBIE.

K ucckycmeennvim OTHOCAT Ta3bl, BbIpaOaThIBa€Mble Ha Ta30BBIX 3aBOJIaX B
mpolecce TEPMUYECKONM TepepadOTKM TBEPABIX W KUAKAX TOIUIUB, a TaKkKe
BBIICIITFOIINXCS B KAY€CTBE BTOPUYHBIX MPOJTYKTOB HEKOTOPBIX MPOU3BOCTB, HAITPUMED
B IOMEHHOM IIPOIIECCE, ITPU MOJIYUEHUH KOKCa, IEpepadOTKU HEPTHU U T.1I.

K npupoonsvim oTHOCAT raspl: JOOBIBAEMBIE M3 YHCTO T'a30BBIX MECTOPOXKICHHMIA;
MOMYTHbIE HE(TSIHbIC, BBIICISAOIIMECS W3 J00bIBAEMONW HEPTH; MOIy4YaeMble U3
ra30KOHACHCATHBIX MECTOPOXKACHHM (COCTOST M3 CMECH CyXOro rasa c mapamu
KOHJIEHCaTa TSHKEJIbIX YIJIEBOJOPOIOB).

CBoiicTBa ra30BOro TOIUIMBA OMPENEISIOTCS CBOMCTBAMU OTIEIBHBIX FOPIOUUX U
HErOpIOYUX ra3oB, €ro COCTABISIONIUX, U MpuMece. ['oprodast yacTh ra3oBOr0 TOILIMBA
COCTOUT U3 YTJIEBOJOPOJIOB, BOJOPOIA U OKUCU yriiepoja. B Heroprouyio 4acTb BXOIST
YIIEKUCIBIN Ta3, a30T W Kuciopod. K mpumMecsM OTHOCAT CEpOBOJIOPOJ, aMMHAK,
[IUAHUCTBIE COCIMHEHUsS, BOJSHBIE Taphl, HadTaTWH, CMOJBI, TIBUIL U Jp. Heroprouue
ra3pl M TPUMECH SBISAIOTCS 0auiacToM Ta30BOTO TOIUIMBA, YXYAMIAIOIMIUM €r0
TerIo(pU3NIeCKre U HKCILTyaTallHOHHBIE Ka4yeCTRa.

KauectBo mpupoaHoro raza goipkHO cooTBeTcTBOBaTh ['OCT 5542-87 '"T'a3zel
rOpIOYME  MPUPOJHBIE s MPOMBIIUIEHHOTO M KOMMYHaJIbHO-OBITOBOIO
Ha3HaueHud. TexHuueckue ycloBHs'", CKMKEHHOIO YIJIEBOJOPOJHOro rasa (maiee -
CVI') - TOCT 20448-90 '"T'a3pl yIJICBOJOPOAHBIC CKIKCHHBIC TOIUIMBHBIC IS
KOMMYHaJIbHO-ObITOBOTO moTpebnenus. Texnuueckue ycnous" u ['OCT 27578-87*
"T"a3bl yriieBOJOPOAHBIE CKUKEHHBIE IS aBTOMOOMJIBHOTO TpaHCIOpPTa. TexXHUYecKue
ycioBus. TexHuueckue ycioBus'.

Yeneeo0opoowvr npedenvroco psoa COCTABISIOT OCHOBHYIO TOPIOUYIO YacTh
IPUPOAHBIX TA30B U UMEIOT 001y0 XuMudeckyro Gpopmyiny CoHanio. [lepBoiil B ux psmy
METaH, Jajiee dTaH, MporaH, OyTaH, MeHTaH W T.1. Hu uMMeEIOT 1BeTta W 3amaxa, He
TOKCHUYHBI, HO OKa3bIBalOT cJla00€ HapKOTHYECKOoe JeiicTBMe Tpu  OOJIbLION
KOHIICHTpAIUH.

Henpeoenvnvle yene6000poosi BXOAAT B 3HAUUTEIBHBIX KOJ-BaX B UCKYCCTBEHHBIE
razpl. Ux obmas ¢opmyna C.H,.. IlepBeie Tpu: stunen, OytuieH, npomnuieH. CB-Ba
CXOJIHBI C MPEAEIIbHBIMHU.

Booopoo. NmeeTcst BO BceX UCKYCCTBEHHBIX Ta3ax. ['oprouwii ra3 6e3 11., 3. U B., HE
T. AKTUBEH B PEaKITUSIX TOPCHHUS.

Oxuce yenepooa. I'oprounii raz 6e3 1., 3. U B., T. COepKUTCA B HUCK. razax B
OOJBIINX KOJ-BaX, a TAK)Ke 00pazyercs Mpu HEMOJIHOTE CTOPAHMS.

Venexucnwiii 2a3 He UMEET 11., 3. CO CIAOBIM KUCIIOBATHIM B., HE T. IPU CKOTICHUSIX
BBI3BIBACT yIYIIHE, XHMUYECKU UHEPTEH.



Azom — ra3 6e3 1., 3. U B., He T. He roputr u He mojaepkuBaetr ropenus. [lpu
BBICOKOM ~ TeMmIeparype  BO3MOXKHO  OOpa30BaHHE  OKHCIOB,  SBIJISIFOLIMXCS
BBICOKOTOKCUYHBIMU ITPOJTYKTaMH CTOPAHUSI.

Kucnopoo - raz 6e3 u., 3. u B., He T. He ropur, HO NMOJAEPKUBAET T'OPEHUE.
Copepxxurcs B UCK. Ta3aX B HEOOJbIIMX KOJ-BaX. B MpUCYTCTBUM Biaru akTUBHO
CIIOCOOCTBYET KOPPO3HUH.

Cepo6000opo0 — GECUBETHBII rOPIOYMI ra3 ¢ XapaKTepHBIM 3alaXOM TYXJIbIX SULI.
MoxkeT copepx’aThCsl B UCK. U IJIOXO OYMIIEHHBIX NPUPOAHBIX razax. M cam u mpoaykr
ero cropanusi (cepHUcTbId Ta3) SO, — BecbMa TOKCUYHBI U pa3pyllIaloT METAJLIbl, 00pasys
C JKeJIe30M MUPOPOPHBIE COETMHEHHS, CITIOCOOHBIE BOCINIAMEHSTHCS B BO3TyXE.

Ammuax (NH;3) - OGecuBeTHbIl ra3 ¢ OCTpPHIM 3alaxoOM HAaIATBIPHOTO CIHPTA,
BpEAHAsl TOKCUYHAsI IPUMECHh HEKOTOPBIX UCK. Ia30B.

Luanucmule coeounenus, B nepByto ouepeab cuHmibHas kuciaora (HCN), moryr
oOpa3oBaTbcsi B KOKCOBBIX Tra3ax B pe3-T€ B3aUMOJCHCTBHUS yrjepoja TOIUIMBA C
ammuakoM. [Ipu H.y. CHHUTIbHAS KUCIIOTA — OECI[BETHAS JIETKasl )KUJKOCTh (KUIUT Mpu 26
rpagycax) ¢ BECbMa TOKCHYHBIMU U KOPPO3UOHHBIMH CBOKWCTBAMM.

llapvt 600b1 MOryT OBITh B HEIOCTATOYHO OCYHIEHHBIX ras3ax. IIpu BbICOKHX
JaBJIEHUSAX 00pa3yIoT C TSHKENBIMU YIJIEBOJOPOAAMH KPUCTAIIOIHIPATHBIE COEIMHEHNUS,
BHEIIIHE HANOMUHAIOIIME YacTULIBl CHETa WM JbJd, KOTOpPbIE 3aKyNOPUBAIOT
razonpoBojbl. Kpome Toro, Biara cnocooCTByeT KOppO3HUH.

Hagmanun, cmonvt u neinb, OTKIABIBAsICh HA BHYTPEHHHX CTEHKAX
ra3onpoBOJIOB, YMEHBIIIAIOT UX CEUYECHHMs, a MPHU IUIOXOM OYMCTKE ra3a — 3aKylnopHBaIOT
OTJIEJIbHBIE YYACTKU Ta30IlpPOBOJIOB, MPEXKIEBPEMEHHO 3aCOPSIOT (PUIBTPHI, apMaTypy U
IpYyTHE yCTPOMUCTBA.

Jlexuus 3
Jlo6vlua npupoonozo 2aza

1. I'azo6vie mecmopodcoenus

[IpupoaHbie yriieBOJOPOAHBIE ra3bl JOOBIBAIOT U3 HEIP 3€MJIM, OHH CKAIlIMBAIOTCS
B TOPHBIX MOPOJAX, MUMEILMX COOOIIaronecs Mexay co0oil mycTtoTsl. [lopojsl,
CHoCcOOHBIE BMEIIaTh M OTAaBaTh Ta3, Ha3bIBAIOTCS Ta30BbIMU KoJulekTOpamMu. OHHU
0o0pa3yloT B TOJIIaX TOPHBIX MOPOJ OFPOMHBIE MOJ3EMHbIE MPUPOJHBIE pPE3EpPBYapHI,
CBEpPXY U CHHM3Y OIpAaHMYEHHBIE HEMPOHUIAEMBIMU TMOPOJAMH, U SIBISIOTCS 3aTEKAMH.
3anexu, 3aHMMaloIINe 3HAUUTENbHbIE TUIOIIaAH, 00pa3yIOT MECTOPOKICHHUS.

[TonzemHbIe pe3epByapbl UMEIOT MIKPOKOE TOPU3OHTAIIBHOE PACIIPOCTPAHEHUE U B
OCHOBHOM 3allOJIHEHBI BOJIOW. ['a30BbI€ CKOIUICHUS pacmojiaratoTcs Haj BOJOH U
IIPYKUMAIOTCS K BEPXHEN MaJIOIPOHULIAEMOU I'PAHUILIE TTIOJ3EMHOTO pe3epByapa.

Tak kak ra3 B IOJ3EMHBIX pPe3epByapax HAXOAUTCA MOJ JABJICHHEM, TO MpHU
BCKPBITUH €r0 CKB)KUHOM OH CIOCOOEH MpuTeKkaTh (POHTAHMPOBATH) K MOBEPXHOCTH C
OTPOMHOM cKOpocThIO. [IpupoaHbIil a3 MOMyUYaroT TakKe MOMYyTHO ¢ He(THIO, B KOTOPOI
oH pactBopeH B o0beMe oT 10 10 50 % ot maccel HepTH. B moazeMHOM pe3epByape, B
KOTOPOM He(Th 3aKJI0UY€HAa BMECTE C Ta30M, 4acTh YIJIEBOJOPOAHBIX ra3oB (Oosee
TSDKEJIBIX) HAXOAUTCS B PACTBOPEHHOM BHUJIE, a YacTh (METaH, 3TaH) pacnoJjiaraeTcsi Haj
He(ThIO, 00pa3ys Tak Ha3bIBAEMYIO ra30BYyIO MIAMKY (puc. 2.2, a). [Ipu BCKpbITUHU MJ1aCTa
CKBO)KMHOW BHayase (POHTAHUPYET ra3 ra30BOM MOAYILIKH, a 3aTEM BCJIEICTBHE IMaJICHUS
JaBJICHUS BbIACNAETCA ra3 u3 HeTH.

2. Knaccugpurxayus sanacos 2azoe no munam 3anesicetl

Hedtp 1 ra3 moryT HaxoauThCs B IUIACTOBBIX 3ajiekaxX B OAHO(A3HOM WU
IByX(a3HOM COCTOSHUSX.



Knacendmranms sancxeil yracsoxopoios

T aanesei 1 Bx
ORCEHAE HEG

OCHOBHBIE XPaKTEPHCTIEN
Fasoswe (1) CocTonT B ocHOBHOM W3 MeTana. Conepsariee
dpakumi Cyone Gonee 0,2 % obnema: suiemeit |

Masokonaencatane (TK) | Cocroar i3 MeTada ¥ B 3aBicHMOCTE OT |
conepaaHMA fparwit O, moapatieanores:
Hi MkokonteHeaTHbe — C, or .2 ao
0,6%, colepRaNNe KOIICHCAT MCHEE
25
cpeanekonacncatunie — C; orl4 a0 1,9 %,
coylepRative KoHaeHeara o 200 o 100 1M '
BEICOKOKOHAEaCaTHEe — . Gonee 1,6 %,
coflepRAHEe KoHaeHcata Donee 100 /v
C COTEpEanneM KOHACH TR Donee
200 v/mt — g Bonee 6,0.%

Hedmsnie (H) Hedrs ¢ pasimiisiyv COIeaaiinest pacTmo-
peHHOTO Tas (000 Memee 20008 v

Hedmermaonse (HE) [as0R6Ie FEUICKN ¢ HEIHTHON OTOPOMKOIL.
Janacs cpobOIHOTO A3 TIPEBLIIANT RITACH
Hedrmi

Fzonedmnme (FH) Hethranwe wnexn © razopoit wankoi, 3anacw

HEed e I PeRRILAKT 3anacht crobannore ras B
TAIOBOH IR ke

HedrerasoxonaeHcarabie | TasoKoiaeHCATHBC WH KOHACHCATHBHIE JUTe-

(HI'K) #W . Hedrmsinoit oTopoukoil. 3anack ceobon-
HOTO [3% 1 KOHACHCATA NPEBLILIIOT JANACH
HedrTH

Pazoxongencaronedis- Hedmapsie siieas ¢ rasokonieHca TN -

uute (FTKH) koit. 3anncs pedi NPEBRILIRIOT JNack Tk o
KOMAEHCATA

3. Cxsadicunvl 0151 000b14U 2a3a

bypenune ckBaxuH. [a30Bas CKBakKMHA SBIIICTCS OCHOBHBIM  DJICMCHTOM
IIPOMBICIIOB. Bepx CKBa)KWHBI Ha3bIBaeTCS yCTheM, HM3 — 3aboeM. IIpomecc OypeHus
CKB@)XHMH 3aKJII0YaeTCs B Pa3PYLICHUU TOPOJ 3€MHOM KOPBI M BBIHOCE H3MEIIBUCHHOMN
MOPObl HAa TOBEPXHOCTH 3€MJIH.

[Ipn noOplue HepTH M raza MPUMEHSIOT BpallaTelIbHOE pOTOpHOE (puc. 2.5) m
BpaIiareibHoe TypOuHHOE OypeHHeE.

upokoe pacnpocTpaHeHue 1ig OypeHUs] CKBaXXUH MOIYYHIN 3JIEKTPOOYPHI.

KoHCTpyKITns ra30BbIX CKBOKHH. Ha KOHCTPYKITHIO Ta30BBIX CKBAKHH OKA3bIBAIOT
BIIUSTHUE T€OJIOTHYECKUE YCIIOBUS MECTOPOXKICHHUS, TIPEIIOIaraeMblii TIeOUT CKBAKUHBI U
cocTaB J0OBIBAEMOI0 rasa.

Jlexkuus 4
Tpancnopmuposanue 2aza
['a3, mnogaBaeMblii B MarucTpajibHBI Ta30mpoBOJ, JOJDKEH OBITb OYMILEH OT

MEXaHUYECKUX U arpeCCUBHBIX XUMUYECKUX MPUMECEH U OCYIIIEH.

Ouucmka 20poyuUx 2azo8 Om NulLiU, Cepo8o00pPood, YeleKUC1020 2a3d, OCYWKA U
00opuzayusi

OuncTKa raza OT MEXaHWYECKMX mpuMeceil. MexaHWudeckue MNpuMecu — 3TO
TBEpbIC, KUJIKNAE U Ta3000pa3HbIC BEIIECTBA, BXOISAIINE B COCTAB Ta3a U CHUKAIOIIUE €TO
TEIIoTy cropanms. K MeXaHWYeckMM MpuUMecsM TakKe OTHOCIT KOHJIEHCAT
(yrineBogopojbsl OT TeKcaHa 0 KepocuHa) ¢ 0ojiee BBICOKOM TEIUIOTOM CropaHus, YeM y
MPUPOIHOTO Ta3a.

JIJIsl OYMCTKH IPUPOTHOTO Ta3a OT MEXaHUICCKUX TPUMECEH Ha Iy TH ABUKCHUS €TO
OT MECTOPOXIEHHUS [0 MOTpeOuTeNss YCTaHaBJIMBAIOT cemapaTopbl, (uiIbTphl. BuiOop
TEXHOJIOTUM OYHUCTKH Tra3a OT IMpUMEced 3aBUCUT OT pPa3MEPOB YaCTHUIl M TpeOyeMou
CTeneHu O4yucTKU. Hambomee MIMPOKO HCIMONB3YIOT TPaBUTAUMOHHBIM W MHEPLIMOHHBIN



NPUHLHUINBL OTAEIEHUS Ta3a OT KaleJIbHOM JKUJIKOCTH U TBEPIABIX MEXaHUYECKUX
npumeceil. CenapaTopbl yCTaHABIMBAIOT Y CKBaXKHUH.

OcyIllKa ¥ OYMCTKA ra3a 0T XUMUYECKUX mpumeceil. Ocylka NpupoJaHOro raza —
3TO MpPOLIECC yAAIEHUS U3 HEro napoB BoAbl. CyIIEeCTBYIOT pa3IMyHbIEe METOABI OCYLIKU
rasa: aJicopOIMOHHBIN, aOCOPOIMOHHBIN U Ip.

AncopOuusi — MOIMVIONIEHUE BEIIECTB M3 ra30B IMOBEPXHOCTHIO TBEPAOIO TeEla,
Ha3bIBaEMOro ajacopOeHToM. B kadecTBe ajgcopOEHTOB NPHUMEHSIOT AKTUBUPOBAHHBIN
OKCHJ aJIIOMUHUS, GIOPUT, OOKCUT, CUITUKATEIIb, LIEOTHUTHI.

B otnuuune ot aacopOuuu npu abcopOIUU MOTIIONIEHNE BEIIECTB MPOUCXOIUT BO
BceM oOwbeme morioTutens (abcopOenta). B kauectBe aOCOpOCHTOB MPUMEHSIOT
JTUATUIICHIJIMKONIb, TPUATWICHINIMKONIb. OHHU  XOpOIIO CMENIMBAIOTCS € BOJIOM,
HearpeccuBHbl, HeJoporn. OCylIKy M H3BJICYECHHE KOHJEHCATa U3 ra3a COBMEILAIOT B
OJIHOM IIPOLIECCE — HU3KOTEMIIEPATYPHOU Cemapaluu.

OuncTKy ra3za OT CEpOBOJOPOJAa W JHOKCHJIA YIVIEPOJA OCYLIECTBIISIIOT Ha
TOJIOBHBIX COOPYKEHHUSIX.

Onopuzanus raza. OYuIIEeHHbIH OT BPEAHBIX MPUMECEH MPUPOIHBINA ra3 HE UMEET
HU 3amnaxa, Hu uBera. [loaTomy [isi CBOEBPEMEHHOTO OOHAPYKEHHsI YTE€UEK raza emy
MCKYCCTBEHHO MNPUJAIOT CHeU(PUUYECKUAd 3amax: OJAOPUPYIOT IMyTEM BBOJA B HErO
crenuaibHbIX KOMIIOHEHTOB. BelecTBa, MpuMeHsieMble B KaueCTBE KOMIIOHEHTOB IS
UCKYCCTBEHHOM OJOpHU3ALIMM Ta3a, Ha3bIBAIOTCS OJOPAHTAMH, @ YCTAHOBKU C IMOMOIIBIO
KOTOpPbIX  MPOBOJSAT  OJOpHU3ALMI0, —  OJIOPU3ALMOHHBIMH  YCTaHOBKaMHU
(omopuzatopamu). Mcrnonb3yembie NI OAOPU3ALMM Ta3a PeareHThl JAOHKHBI OTBEYATh
CJEeIYIOIUM TpeOOBaHUSAM: UMETh PE3KUHN U CTIEM(PUUECKUHN 3arax, OTIMYAIOIIHICS OT
JPYTUX 3aMaxoB KUJIBIX U TIPOU3BOJICTBEHHBIX TTOMEIIECHUI; 001a/1aTh (PU3NO0IOrHUecKon
0€3BpEIHOCTBIO NPU NMPUMEHSEMBIX KOHILIEHTpALMsIX; HE NeHCTBOBATh arpecCMBHO Ha
METaJIJIbl M1 MaTepUajbl Ta30BbIX CETEH, amnmapaToB, IPUOOPOB, C KOTOPHIMHU MPUXOJIUT B
CONPUKOCHOBEHHE OJIOPUPOBAHHBIN r'a3; UMETh BO3MOYKHO MEHBIIYI0 pacTBOPUMOCTH B
BEILECTBAX, CIOCOOHBIX KOHAEHCHUPOBATHCS B Ta30lpoBOJAxX, ammaparax; o0Jaaarh
JOCTaTOYHO BBICOKMM JIaBJIECHUEM HACBIIIEHHBIX NAapoB; HE MOMVIONIAThCS MOYBOM U
CO3/1aBaTh B IOMEUIEHUAX CTOWKUI, MEJICHHO MCUE3A0IINMI 3anax; MPOAYKThl CTOPaHHUs
OJIOpaHTa HE [OJDKHBI YXYJAIIATh CAHUTApPHO-TUTHMEHUYECKHE YCJIOBHUS OBITOBBIX U
IPOU3BOJICTBEHHBIX TTOMEILICHU.

VkazaHHbIM TpeOOBaHUSIM B OOJIbILIEH CTENEHH YAOBIETBOPSIOT HEKOTOPHIE
CEpHUCThIE COCJIMHEHUS: ATUJIMEpKaNTaH, cyibdan, METHUJI-MepKarnTaH,
NpOIUIMEPKAIITaH, KaJlloJAOpaHT, NeHTalapM, kantad. Haubonbilee pacrpocTpaHeHue B
KauecTBe ojopaHTa mnomyums sTwi-mepkantan (C,HsSH) — mpospaunas GecriBerHas
KUAKOCTH (MHOT/Ia UMEIOIIAsl 3€JICHOBATHIN OTTEHOK) TWIOTHOCTHIO 0,83 Kr/mM3 ¢ pe3kum
3aMaxom.

Opopu3alOHHbIE YCTAaHOBKM MOTYT pPa0oTaTh B IIOJyaBTOMaTHYECKOM U
ABTOMaTUYECKOM peKMMax. B OCHOBHOM HCHONB3YIOT YCTAHOBKM JBYX THIIOB:
KareJbHbIe (103Upyrouue) u 06apOoTaxKHbIE.

Jlekuus 5
Cxema mazucmpanwvnozo 2azonpoeooa (MI')

MI" — »10 TpyOOMpOBOJ, MpEIHA3HAYEHHBIN IJI TPAHCIOPTHUPOBAHUS Ta3a OT
MecTa 100bIUM 10 MecTa notpedieHus. MIT coopyKarT U3 CTAIBHBIX TPYO TUAMETPOM
oT 325 no 1400 mMm. Pabouee naBiaeHue B HUX coctasisger 5,5 mim 7,5 Mlla. Bo3amoxao
coopyxenne MI' ¢ pabounm naBinenuem 10 MIla u Gonee. OnTuMalibHBIE HAMETPHI U
OCHOBHBIE mapameTpbl MI' BBIOMpAlIOT HAa OCHOBAaHHH TEXHUKO-DKOHOMHUYECKUX
pacyeToB.



['a3 mo MI' aBmkeTcst TuOO 3a CUET PHEPTUU TUIACTOBOTO JaBJICHHUS, JTHOO 32 CUeT
SHEPIruH, NEPEAABAEMOM ra3y KOMIPECCOPHBIMU CTAHUUSIMHU, PACIIOJIOKEHHBIMU BIOJIb
razonpoBoga. MI' Bkioyaer B ceOsi TOJOBHBIE COOPY)KEHHUS, JIMHEWHYIO YacTh,
JVHEWHBIE KOMIIPECCOPHBIE CTAHIMHW, CTaHUMHA DOA3EMHOIO XpaHEHus rasa,
ra3opacipeieauTeNbHble  CTaHIMU. ['OJIOBHBIE COOPYKEHUS — OTO KOMIUIEKC
COOpYKEHUH, NMPEAHA3HAYEHHBIX JUIS MMOArOTOBKM ra3a K TPaHCIIOPTUPOBAHUIO, T.€. JUIS
€ro OYWCTKH, OCYIIKH, ofopu3anuu. CoopyKalT HUX BOJM3U Ta30BBIX IPOMBICIOB.
OunilleHHBIN U OCYIIEHHBIA ra3 nmoctynaer B MI', mo KOTOpOoMy €ro NnepekadyuBaroT K
Mmecty notpebnenus. Jluneitnas yacte MIT BkitodaeT B ceOs pa3iMuHble KOMILUIEKCHI
COOPY>KEHUI UM YCTAaHOBOK, C IOMOIIBIO KOTOPBIX OOECcHeunBaeTCsl HAJEKHOCTh U
JIOJITOBEYHOCTH PabOThI TPYyOOIIpOBO/IA.

Kowmmnpeccopnbie cranmmu (KC) — 3T0 KOMIUIEKC COOPYKEHHMI Ta30mpoBoOja,
[IPEHA3HAYCHHBIX 11 OYMCTKU, KOMIPUMHUPOBAHUS U OXJaXJAeHUS raza. VX yucio u
MECTa PACCTAaHOBKHU II0 Tpacce ra3onpoBOJa OINPENEISAIOT TMAPABINYECKUM PACUETOM.

Cranimu _nomzemHoro  xpanenuss raza (CIIXI') — »3To KOMIUIEKC COOpYKEHUH,
MpeHA3HAYCHHBIX JI 3aKa4KW B IJIACT, XpaHEHUs, 0TOOpa U3 HETO raza u Mojadyu ero B

MarucTpajabHble Ta3ompoBoibl. [loazemubie xpaHunuiia npuponHoro raza (IIXIID)
MO3BOJISIIOT CIVIAXKUBATh HEPABHOMEPHOCTh Trazonorpedsenus. Hamuuue xpanunumi,
noakoYeHHbIx Kk MI', maeT Bo3MOxkHOCTh mpoBoaAuTh HA MI' peMoHTHBIE paboThl. B
JIeTHEEe BpeMsl UMEIOTCSl U30bITKH Ta3a, koTopble 3akaunBatoT B [IXIII'. B 3umHee Bpems,
KOIJla BO3pacTaeT NOTPeOHOCTh B Ta30BOM TOILUIMBE, ra3 OTOMPAOT M3 MOA3EMHOIO
ra3oBOI0 XpaHWIMUIIA.

lazopacupenenutenpHas craniusa (['PC) — »3To KoOMIUIEKC COOpPYKEHUIA
ra3onpoBojia, NPEJIHA3HAYEHHBIX JJISI CHUKCHUS JABICHUS, OYHUCTKH, OAOPU3ALMU U
ydeTa pacxojia raza nepen nojaueit ero norpedurensm. Coopyxkaot ['PC B koHedyHOM
IIYHKTE€ MaruCTpaJbHOI0O Ta30IIPOBOJIA U HA BCEX €r0 OTBOJAX.

Iloozemnwie xpanunuwa 2aza (I11XI')

[IXT" ucrnosnb3yercss Kak OJAMH U3 OCHOBHBIX CIIOCOOOB KOMIIEHCALMH CE30HHOU
HEpPaBHOMEPHOCTHU MOTpedaeHus rasza. [lpu ucnoap30BaHuM B CIy4yae MUKOBBIX HArPY30K
ra3a, HakOIUIEHHOTO B MEpPUOAbl MOTPEOJIEHUS Ta3a HUXKE MPOMYCKHOM CIOCOOHOCTH
cucreMbl MI', nmocturaercs paBHOMEpHas 3arpy3ka JTOW CHUCTEMBI, 4YTO YJIy4IlaeT
TEXHUKO-IKOHOMHYECKHE TTOKA3aTENN BCEM CUCTEMBI TPAHCIIOPTA U PACIIPEICTICHUS Ta3a.
Kpome Toro, I[IXI" oOecrieunBaloT HaJIeKHOCTh MOTPEOJICHUA ra3a B ClIydae aBapuHHBIX
CUTYyallUd U MOTYT CO3/1aBaTh ONpeesieHHbIe ero pe3epsbl. [IXI' coopyxaroT B paioHax
noTpebieHus, a Takxke 1o Tpacce MI'.

HaunbGonee sxoHOMHYHBIM THUIOM KpymHbIX [IXI' SBASIOTCS HMCTOIIEHHBIE HIIA
HaxXoJsIIMecss Ha CTaJuu MCTOUIEHMs He(TsHble Hu ra3oBble 3aynexu. Haubosnee
HKOJIOTUYHBIM SIBJISIETCSI CIIOCOO XpaHEHUs! MPUPOIHOIO Ta3a B MOJ3EMHBIX XpaHWIUIIAX
B KAMEHHOU COJIN.

Jekuusa 6
T'azoevie cemu 20p0006 u HACEIEHHBIX NYHKM OB

Knaccugpurxayus eazonpoeooos

CuctemMbl Tra30CHa0XKEHHUS COCTOST U3 pPacCHpeAe/IMTENIbHBIX Ta30MPOBOJIOB,
razopacnpenenurenbubix  craHuuid  (I'PC), razoperyns-topubix mnyHkToB (I'PIT) wu
razoperyiaiaropueix ycraHoBok (I'PY). B cucremax rasocHaGkeHUss TOpOJOB U
HAcCeJEHHBIX TYHKTOB B 3aBUCHMOCTH OT JaBJICHHS TPaHCIOPTHPYEMOro Trasa
pa3IMyaroT: Ta30MPOBOABI BRICOKOTO JaBiieHus I kareropuu (j1aBieHue rasza ot 0,6 mo 1,2
MIIa); razompoBojbl Beicokoro napieHus Il kareropuu (maBimenue raza ot 0,3 mo 0,6



MIIa); raszompoBobl cpeaHero naBieHus (maBineHue raza cpwime 0,005 go 0,3 Mlla);
ra3onpoBOAbl HU3KOTO AaBieHus (nasienue raza ao 0,005 Mlla).

B 3aBucHMOCTH OT pacroioKeHHUsl ra30MpoBOJIbI MOAPA3ACIAIOTCS Ha HApPy KHBIC

(ynuuHble,  BHYTPUKBAapTallbHbIC,  JIBOPOBBIC,  MEXKIIEXOBbIE) W  BHYTPECHHUE
(pacnoyioKeHHbIE BHYTPU 3/IJaHUM U MOMEIIEHUH), a TAKKE HA TTOJA3EMHbIE U HAJ[3EMHBIE.
B 3aBucuMOCTM OT Ha3HAu€HHs] B CHUCTEME paclpeliesieHus] rasa Ta30IpPOBOJIbI
MOAPA3JLISAIOTCS  HAa  paclpefeauTeIbHble,  Ta30MpPOBOJABI-BBOJBI,  BBOJHBIC,
IPOJIyBOYHBIE, COPOCHBIE M MEXKIIOCEIKOBbIC. PacnpenenuTeabHbBIMU  SIBJISFOTCS
Hapy>XHbI€  Ta30IPOBOJBI, OOecCleuuBaroOlue IMojady rasa OT  HMCTOYHHUKOB
ra3ocHa0KeHHUsl 10 Ta30MPOBOJIOB-BBOJIOB, a TAK)KE ra30IPOBO/IbI BHICOKOTO U CPEIHETO
JaBJICHUM, TpeIHa3HauYeHHbIC IS TMOJAayd raza K OJHOMY OOBEKTy. ['a3ompoBomoMm-
BBOJIOM CUHTAETCS YYacCTOK OT MeCTa NPUCOEAUHEHUS K paclpe/leTuTeIbHOMY
ra3onpoBOAy [0 OTKIIOYAIOLIEro YCTpOWCTBA Ha BBOAE. BBOIHBIM Tra30mpoBOAOM
CUMTAETCA YYaCTOK OT OTKJIFOYAIOIIET0 YCTPONCTBA HA BBOJE B 3/IaHHE JI0 BHYTPEHHETO
ra3ornpoBo/ia.
IIpoayBOYHBIN Ta30MPOBOA MpeAHA3HAYEH VISl TPOJIYBKU CUCTEMbI paclpesesieHus ra3a
arperara nepeJi BBOJOM €ro B jeiicTBue. COPOCHBIM Ta30IPOBOJIOM CUUTAETCS TpyOa Jst
aBapuiiHOro cOpoca JaBjieHHs raza. MeXIOCEIKOBBIMU SIBISIIOTCS paclpeleTuTeIbHbIE
ra3ornpoBO/bl, MPOKJIA-/IbIBAEMbIC BHE TEPPUTOPUU HACEIICHHBIX IMYHKTOB. BHYTpeHHUM
ra3onpoBOJOM CYUTAOT YYacTOK OT Ta30MpOBOAA-BBOJA JIO MeECTa MOJKIIOYEHUS
ra3oBOro npuodopa uim TEIJIOBOTO arperara.

B 3aBucumoctH OT wMaTepuana TpyO Ta3o0mMpoBOABI MOAPA3NEIAIOTCS Ha
MeTa/lInyeckue (CTajdbHble, MEIHbIE) U HEMETAUIMYeCKHe (TOJUITHIICHOBHIE).
Paznuuator taxke TpyOoOnpoBoIbl ¢ MpUpoIHbIM razom u CYT.

[To mpuHUHKITY MOCTPOEHUSI CHUCTEMBI PACHpPENEICHUs raza MOJApa3AeiaioTCi Ha
KOJIbLIEBbIE, TYNHUKOBBIE M CMENIAHHbIE. B TYNHUKOBBIX CHCTEMax Ta3 MOCTYMaeT
MOTPEeOUTENI0 B OJHOM HAMPABICHWU, T.€. TMOTPEOWTENN HWMEIOT OJHOCTOPOHHEE
MUTaHUE.

B 3aBucuMocTd OT ymcna CTymneHeW JaBJIEHHs Tra3a B Ta30MpOBOJIaX CHUCTEMBI
ra3oCHa0XEHUsI TOPOJIOB M HACEJICHHBIX MYyHKTOB MOJAPA3ACISIIOTCS Ha OJIHO-, JBYX-,
TpeX- U MHOTOCTYIIEHYAThIE.

Yempoticmeo noozemuuix, Ha03eMHbiX U HA3EMHBIX 2A30NPOBOO08

YCTpoWCTBO NOJ3EMHBIX Ta30MpOBO/IOB. MuHuMasnbHas TiayOMHA 3all0KEHHS
ra3onpoBojioB J0bkHa ObITh He MeHee 0,8 M. B mecrax, rae He mpemycMaTpuBaeTcs
JIBUKEHUE TPAHCIIOPTa, IIyOMHA 3alI0KEHHUS] Ta30MpPOBOJA MOXKET COCTaBiATh 0,6 M.
PaccTostHue OT ra3zonpoBoja 10 HApPYKHOM CTEHbl KOJOJALIEB M Kamep MOA3EMHBIX
COOpy>KeHuil J0omkHO ObITh He MeHee 0,3 M. Jlomyckaercs ykiaaka ABYyX W Ooliee
ra3onpoBOJOB B OJIHOM TpaHIllee Ha OJJHOM WJIM pa3HbIX ypoBHsX. [Ipu 3TOM paccrosinue
MEXy Ta30MpOBOJIaMH B CBETY JOJDKHO OBITH JIOCTATOYHBIM IS WX MOHTaxa u
pEMOHTA.

PacctosiHue mo BepTHUKaNIM MEXAY IOJ3€MHBIMU Ta30MpOBOJAAMHU BCEX JIaBICHUN U
JPYTUMH MOJI3EMHBIMU COOPY>KEHUSIMU U KOMMYHUKAITUSIMU JIOJKHO COCTABJISITh:

* IIpU TEPECEUCHUH BOJOMPOBOJIA, KaHAIM3AIMU, BOJIOCTOKA, KaHAJIOB TEIE(POHHBIX U
TermiaoceTu — He MeHee 0,2 M;

* 3JIeKTpokabdeeit u TeneoHHbIX OPOHUPOBAHHBIX Kabesneit — He meHee 0,5M;

* 3JIeKTpokadeneit macimonanomHeHHbIX (Ha 110...220 kB) — ne menee 1,0 M.

JlomyckaeTcsi yMEHbIIIaTh PACCTOSIHUE MEXKAY Ta30MpOBOJOM M 3JIEKTpOKadenem
IpH MPOKJIAJKE UX B PyTisipax.

YCTpONCTBO HAJI3EMHBIX M HA3EMHBIX ra30onpoBoAoB. HaazeMHbie ra3zonpoBojbl
MPOKJIAJIBIBAIOT HA OTAECIBHO CTOAIIMX OMOpax, 3CTakagax U KOJOHHAX.




[Ipoknaaka ra3onpoBOJOB IO /I M aBTOMOOWJIBHBIM MOCTaM OCYILIECTBIISIETCA
TaKUM 00pa3oM, 4TOObI UCKIIOYUTH BOZMOKHOCTh CKOILJICHHS ra3a B CIy4yae €ro yTeuku
B KOHCTPYKLIHSX MoOcTa. ['a30ompoBojbl, IOABEIIMBAEMBIE K MOCTaM, JOJDKHBI
BBITIOJHATHCSL M3 CTAJbHBIX OECIHIOBHBIX HWJIM MPSMOIIOBHBIX TPYyO, HM3TOTOBIECHHBIX
ANEKTPOAYTOBOM CBAPKOM, WM HMMETh KOMIIEHCHUPYIOIIME YCTpPOWCTBA. [a3ompoBomsl,
MPOJIO)KEHHbIE 10 METAUIMYECKUM M k/0 MocTaMm, IUIOTUHAM H  JPYTUM
TUAPOTEXHUYECKUM  COOPYKEHMSIM,  JIOJDKHBI ~ OBIThb  DJIEKTPOU3O0JIUPOBAHBI  OT
METAUINYECKUX YACTEH.

Jlekuus 7
Ilepexoowt 2a30npo600oe uepes npenamcmeusn

Ilepexonpl uepe3 oBparu U BoaHble MyTu. llepeceyenue razonpoBojaMu BOJHBIX

IpEerpaj OCyIIECTBISAETCS HECKOJIBKUMHU CIIOCOOAMM:

* IOJBECKON K KOHCTPYKLHSAM CYLIECTBYIOUIUX MOCTOB;

* CTPOMUTEIBCTBOM CIIELIUAIBHBIX MOCTOB;

* HUCIIOJIb30BAHUEM HECYIEeH CIOCOOHOCTH caMHUX TPYO C YCTPOWCTBOM M3 HUX apOUYHBIX
EPEXO/I0B;

* BBIIIOJIHEHUEM TOJIBOJHOIO MEPEX01a — JIOKepa.

HaubGosee mnpocToi M HKOHOMUYHOW SIBJISIETCS MOABECKA Ta30MpPOBOAOB K
KOHCTPYKIUSIM CYIIECTBYIOIIMX AaBTOCTPAAHBIX MM TNEMIEXOAHBIX METAIUIMYECKUX U
XKeJ1e300€TOHHBIX MOCTOB. [logBecka K KOHCTPYKLMSIM CYHIECTBYIOIIMX MOCTOB
(puc. 4.3) obecrieunBaeT CBOOOJHBIM JOCTYI K ra3ompoBOJaM JJii OCMOTpa U PEMOHTA,
KOMIIEHCAllMI0 JedopMaluii, BO3HUKAIOIIUX H3-3a PE3KOI0 CYTOYHOTO M CE30HHOIrO
Kosie0aHuil TeMIiepaTyp Hapy>KHOro BO3JyXa, U O€30IacHOe paccenBaHue B aTMmocgepe
BO3MOJKHBIX yTE€UEK rasa.

CoopykaTh clielldaibHble MOCTBI JJI MPOKJIAJKH Tra30MpOBOJOB ILIEJIECO00pPa3HO
yepe3 peKd, JJI KOTOPBIX XapaKTepHbI OBICTpOE TEUEHHE, 4acThle M OypHBbIE MaBOIKH,
HEYCTOMUMBBIE PyClO U Oepera, B II€NIIX OJHOBPEMEHHOTO MCIOJIb30BAaHUS ITHX MOCTOB
JUISI TIEIIEXOJHOTO M aBTOMOOMIJIBHOTO TpaHcnopTta. Hanbosnee 3KOHOMUYHBIMU SIBIISIFOTCS
apOYHbIC TE€PEXOJIbl, BBIMOJIHEHHBIE W3 CaMUX Ta30MpPOBOJHBIX TpPyO, € ONOPHBIMHU
CUCTEMaMH, 3aJielaHHbIMU B OeperoBble OeToHHbIE ycrtoum (puc. 4.4). B ropomax
HauOoJblIIee PACHPOCTPAHEHHE MOJyYMJa MPOKIAJKAa ra300pOBOJAOB MOA BOJOH (pHC.
4.5). Bb16op Tpacchl i1l TOJABOJAHBIX MEPEXOI0B COTIACYETCA CO CXEMOM ra30CHA0KEHUS
ropojia U ¢ HEOOXOJIMMOCTBhIO oOecrieueHHsl yao0cTBa M O€30MaCHOCTH SKCIUTyaTalluu
coopyxeHuil. Tpaccy arokepa HEOOXOAMMO pacroyiaraTb Ha HPSIMOJIMHEWHOM YYacTKe
peku o yriioMm 90° k HeMy.

[TonBoaHble mepexoibl, MO KOTOPbIM TPAHCIOPTUPYIOT BIAXHBIA Tras, A
o0ecrniedeHus: CTOKa KOHAEHcaTa MPOKIIAAbIBAlOT C YKJIOHOM B CTOPOHY OJIHOTO MJIM 000UX
OeperoB B 3aBUCMMOCTH OT LIMPUHBI BOJHOM mperpansl. [Ipm 3TOM B HU3MIMX TOYKaX
MEPEXOJ0B  YCTAHABIMBAIOT COOpPHUKM  KOHJEHCATa, CHAOXEHHBIE  TpPyOKaMu,
BBIBEJICHHBIMM Ha OEpEeroByl0 MOBEPXHOCTh MOJ KOBEp, A YAAJICHUS >KHUIKOCTU C
MOMOILBIO HACOCOB WJIM BaKyyM-LIUCTEPH.

[lepexonbl uepe3 KEJIe3HONOPOKHbIC, TpaMBaWHbBIE IYyTH W aBTOMOOWJIbHBIE
noporu. Croco0 BBIMOTHEHUS MEpexoJa Tra30NpOBOJOB YEpe3 KEIE3HOJAOPOKHEIE,
TpamMBaliHbIE IyTH M AaBTOMOOWJIbHBIE JIOPOTH BBIOMPAIOT B 3aBUCHUMOCTHM OT MECTHBIX
YCIOBUM M SKOHOMHUYECKOM 1enecooOpasHoctu. IlepecedyeHuss Ta3ompoBOAOB €
KEJIE3HOJOPOKHBIMH, TPAMBAaWHBIMU ITyTSMH U aBTOMOOUJIBHBIMU J1IOPOT'aMH BBIIOTHSIOT
nox yriom 90°. Iloa3emHble ra3ompoBOJbl BCEX NABICHMM B MECTaX MEPECEUCHUS C
KEJIE3HOJOPOKHBIMM,  TpaMBallHBIMU  MNYTSIMM UM aBTOMOOWJIBHBIMH  JIOpOTaMu
IPOKJIAIBIBAIOT B CTAJIBHBIX (PyTIIsipax, KOHIIBI KOTOPBIX YIUIOTHAIOT. [Ipu 3TOM Ha 0HOM




KOHIIE (YTisipa YCTaHABIMBAIOT KOHTPOJBHYIO TPYOKY, BBIXOJSIIYIO IOJ 3allIUTHOE
YCTPOMCTBO.

TpyObl 1 razonpoBonoB. [Ipu CTpoUTENbCTBE Ta30MpPOBOAOB MPUMEHSIOT, Kak
IpaBUIO, CTalbHBIE TPYyObl. B mociennee Bpems Ajsl MOJ3EMHBIX Ta30MPOBOIOB IIUPOKO
UCIOJIb3YIOT MOJUATUICHOBBIE TPYOBI.

[To criocoOy M3roToBJIEHUS CTalbHBIE TPYOBI MOIPa3ICISAIOTCS HA CBAPHBIE (MIPSIMO-
U CIOHUPAJILHOLIOBHBIE) W OECHIOBHBIE (TEIJIO-, Topsiye- M XOJOAHOCHOPMOBAHHBIC).
CoeanHsI0TCA CTalIbHBIE TPYObl CBAPKOM, MPU ATOM CBAPOYHOE COETUHEHUE JOJIKHO ObITh
PABHOMPOYHBIM C OCHOBHBIM METAJIIOM TPYO.

JI71s1 CTpOUTENBCTBA MOA3EMHBIX Ta30MPOBOJOB IIUPOKO MPUMEHSIOTCS MOJTUITUIIEHOBBIE
TpyOblI, KOTOpbIE MMEIOT PsAJl MPEUMYIIECTB IO CPAaBHEHUIO CO CTAJbHBIMHU: BBICOKYIO
KOPPO3HOHHYIO CTOMKOCTBH MOYTH BO BCEX KHUCIOTaX (KpOME OpPraHMYecKHX) W IIesovax,
YTO HCKIIOYAET HEOOXOJUMOCTh HMX H3O0JSIIMM M 3JIEKTPOXMMHUYECKOW 3alllUThI;
HE3HAYUTEIbHYIO MaccCy, YTO 00EeCIIeYnBaeT CHUKEHHUE TPAHCIIOPTHBIX PAaCcX0O/I0B, a TaKXKe
Tpydo3aTpaT TMNpU  HMX  MOHTa)Xe; TIOBBIIIEHHYI0  TMPOMYCKHYIO  CIOCOOHOCTH
(mpubnm3utensHo Ha 20 %) Omaromapsi TVIAIKOCTH WX TOBEPXHOCTH (IKBHBAJICHTHAS
IIEpPOXOBATOCTh CTEHKU CTaIbHOM TpyObl paBHa 0,01 cM, a momuatunenoBoit — 0,002);
JIOCTATOYHO BBICOKYIO MPOYHOCTh NPH JOCTATOYHBIX B3JACTUYHOCTH M TUOKOCcTH. K
HEJO0CTaTKaM TOJIMATUIICHOBBIX TpPyO CIEIyeT OTHECTHU: TOpPIOYECTb; MOBBIIIEHHYIO
OKHCIIIEMOCTh IIPU HAIPEBaHUU; IECTPYKIMIO MaTepraa npu remneparypax Boie 30 °C;
U3MEHEHHE CBOMCTB MOJI BO3JIEHCTBUEM MPSMbIX COJTHEUHBIX JIyUEH;

Jlexuus 8
3anopnwle ycmpoiicmea

K 3amopHbIM ycTpoWCcTBaM OTHOCATCA TpPyOONpoBoaHAs apmarypa (KpaHsl,
3aJIBUKKH, BEHTWIM), THUAPABIMYECKAE  3aJBUXKKU U 3aTBOPbI, a  TaKxke
OBICTpOJIEHCTBYIONMME (OTCEUHBbIE) YCTPOMCTBA C MTHEBMATUYECKHM WJIM MAarHUTHBIM
IIPUBOJIOM.

3anopHble YCTPONCTBA JOJDKHBI 00OecredynBaTh: TE€PMETUYHOCTh OTKIIIOUCHUS;
MUHUMAaJIbHbIE MOTEPHU JABJICHHS B OTKPBITOM IMOJOKEHHH; YI00CTBO OOCIYXHUBaHUS U
pemoHnTa. [IpuHIMIHaNbHBIE CXEMBbI PA0OTHI PA3IMYHBIX 3aIIOPHBIX YCTPOMCTB MPUBEACHBI
Ha puc. 4.8.

[TpuBoA K 3aTBOpaM 3alOPHBIX YCTPOWCTB MOKET OBITh PYYHBIM, MEXAHUYECKUM,
MHEBMATUYECKUM U TUPABIMYECKUM, JIEKTPUUECKUM U IEKTPOMATHUTHBIM.

Ha razompoBojax Hambojee 4acTO MCHOJB3YIOT KpaHbl M 3aJIBUXKKH, 3HAYUTEIIHHO
pe’X)e — BEHTUJIM C PYYHBIM [IPUBOJOM, THAPO3ATBOPHI U TUAPABINUYECKUAE 3aBUKKH.

Kpanbl. [lpumensiemple Ha Ta300poBOJax KpaHbl pas3iuvyarOT IO CIOCO0Y

npucoenuHeHnss — MyQTOBBIE, IANKOBbIC, (UIAHIIEBbIE M C KOHIIAMH TIOJI MPUBAPKY;
dbopme 3aTBOpa — KOHMUYECKHE, IMIJIMHIPUYECKUE W MIAPOBBIC; CIIOCOOY YIUIOTHEHUS —
HATSOKHBIE W CAJIbHUKOBBIC, TPOXOTYy B MPOOKE — TIOJHOMPOXOJHBIE M CY>KCHHBIE;

MPUMEHEHUIO CMa3KM — CO CMa3Koil u 0e3 Hee; MPUBOJY — C YIPABICHHEM PYYHBIM,
TUJPABIMYECKUM, THEBMATUYECKUM H JJIEKTPUUECKUAM.

3anekku. [lo ycTpoOHCTBY 3aTBOopa pa3ivyarOT 3aJBUXKKH MapajuieibHBIE U
KJIIMHOBBIE, TI0 YCTPOWCTBY TOABEMA 3aTBOpA — 3aJBWKKH C BBIIBMKHBIM H
HEBBIIBMKHBIM IIIUHACIEM, 0 MPUBOAY — 3aJABWKKHA C PYUYHBIM, SJIECKTPUUYECKHUM,
MMHEBMATUYECKUM U THJIPABINYECKUM YIIPABJICHUEM.

Bentunu. Jlng BeHTUNIEH XapaKTepHbl OOECeYeHHE XOpOIIed TepMETHYHOCTH U
HEOOJBIIION X0/ TApPEJIKU KilanaHa, HE0OXOUMBIH JIJisl TOJIHOTO OTKPBITHS 3aTBOPA.

Bentunu yctaHaBnmMBalOT Ha ra3onpoBoJie Tak, 4TOObI MOTOK ra3a ObUT HAMpaBlieH
noJi Tapenky kiamaHa. HamOonee MIMPOKO BEHTUIIM TMPUMEHSIOTCS B YCTaHOBKax I10



perazudukanuu  CXKWKEHHBIX  yIJIEBOJAOPOJIHBIX ra3oB. [IpuMeHeHHe  BEHTHIICH
OTPAHUYMBAETCA THIPABINYECKUM CONPOTUBIICHHUEM.

['mapaBaryeckre 3aTBOpPBL. [IpUMEHSIOTCS Ha MOA3EMHBIX Ta30IPOBOAAX HU3KOTO
naBiieHWsT W Ha oTBeTBieHUsAX (puc. 4.9). BbicoTa 3amuparoimiero cronda BOAbI B
TUAPO3aTBOPE JOJKHA MPEBBIIATh MAKCUMAJIbHOE padouee JABICHHE B ra30lpOBOJE HE
Menee dyem Ha 200 mm. ['maposatBop HMeEET MPOCTOE YCTPOMCTBO M OOECIICUMBAET
repMETHUYHOE OTKJIIOYeHUE Ta3a. (OCHOBHbIE €ro HEJOCTaTKu — HEyJoOCTBO U
JUTUTEIIBHOCTD MPOIIECCOB BKIIOUEHUS U OTKIIIOUEHHUS Ira3a.

Jlexuus 9
3awuma 2a3onpoeoooe om Koppo3uu

Bunbl koppo3uun. Kopposuel Has3bIBaeTCsl MOCTENEHHOE Pa3pyLICHUE METalia
BCJICICTBUE XHMHUYECKOIO WM DSJIEKTPOXUMHUUYECKOTO BO3ACUCTBUA. Xumuueckas
Koppo3us — B3aUMOJICUCTBHE METajlla C KOPPO3MOHHOU cpenou. I[lpm sToM merain
B3aUMOJICMCTBYET CO CpPEIOW, HE MPOBOMSIIEH AEKTpuueckuil ToK. I[Iporekaromiue
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC peakuuu OCYIIECTBIISIFOTCS IyTeM
HETMOCPEACTBEHHOT0 NEPEX0/ia AJIEKTPOHOB ¢ aTOMa MeTajlJla Ha 4acTuily (MOJEKyy,
aTOM) -OKUCJIUTENb, BXOSIIHUN B COCTaB CPEIbI.

Inekmpoxumuyeckas Koppo3usi — B3aUMOJEHUCTBUE METAIA C KOPPO3UOHHOU
Cpeno, Tmpu KOTOPOM HMOHM3AalMsd AaTOMOB MeETaJUla M  BOCCTaHOBIICHUE
OKHMCJIMTEILHOTO KOMIIOHEHTa KOPPO3UOHHOM CPebl MPOTEKAIOT HE OJJHOBPEMEHHO U
UX CKOPOCTH 3aBHUCSAT OT AJIEKTPOAHOro nmoreHuuana. [Ipu maHHOM KOppO3uM MeTall
CONPUKACAETCS C  pacTBOpaMu, IMPOBOASIIMMHU  BJIEKTPUYECKUH  TOK, —
anekTposuraMu.  IIpm  2IEKTpOXMMHUYECKOM  KOPpPO3MH  NIPOTEKAKOT  JIBa
CaMOCTOSITEJIbHBIX MPOLIECCa: AHOAHBIA — IMEPEX0J METaUla B PAacTBOP B BHUIE
TUAPATUPOBAHHBIX MOHOB C OCTABIIEHUEM JSKBUBAJICHTHOIO 4YHCJIA 3JEKTPOHOB B
METajyie, W KATOAHBIA — AaCCUMWISAIUS HAXOASMIIMXCA B METaie H30BITOYHBIX
3JIEKTPOHOB.

OCHOBHBIMM HUCTOUYHUKAMH OIYHCOAIOWUX MOKOG SIBISIIOTCS PEIbCOBBIE CETH
TpaMBasi, METPOIIOJIUTEHA U JEKTPUPUIIUPOBAHHOM Kejie3HO Joporu. CTekaronui B
36MJII0 TOK, KOTOPBIM Ha3bIBAIOT OJYXKJAIOIMIUM, TeM OOJblle, 4YeM MEHBbIIE
NEPEXO0/IHOE COMPOTUBIICHUE MEXIY pelibcaMu U 3eMJied U ueM OOoJiblie MpeaeabHoe
COIIPOTHUBIICHUE PEIIHCOB.

biyxpaatompe TOKH, NPOHUKAs B IOJA3EMHBIA Tra3ompoBOJ, CO3HAIOT TpHU
MOTEHIMAJIbHBIE 30HBI: KATOAHYI0 — Y4acTOK BX0Ja OJIyKJArOIIero TOKa U3 MOYBbI B

ra3onpoBoji (HE OMACHYI0 B KOPPO3MOHHOM OTHOIICHHH), QHOJHYID — YYacCTOK
BbIXOZla OJYXKJAIOMIEr0 TOKa W3 Ta3onpoBoja (OMacHyr0 B KOPPO3HMOHHOM
OTHOIIEHUM); 3HAKOMEPEMEHHYI0O — VYYacTOK Ta3olpoBOJa, T/€ HaOI0gaeTCs

W3MEHEHHE TMOTEHIMAJIbHONW 30HBI BO BPEMEHH, T.€. BO3HUKAIOT TO aHOJHAs, TO
KaTO/Hasl 30HBI.

3ammTa ra300poBOJIOB OT MOYBEHHOW KOPPO3UU U OJIYKAAIOMIKUX TOKOB. J[aHHas
3alKTa MOoIpa3IeiieTCsl Ha MaCCUBHYIO U aKTUBHYIO.

llaccuenas 3awuma. DTOT BHJA 3allUTHl MPEIyCMAaTPUBACT H3OJISIIUIO
razornpoBoja. [Ipu 3TOM HCHOIB3YIOT MOKPHITHE HA OCHOBE OMTYMHO-TIOJMMEPHBIX,
OUTYMHO-MUHEPAIbHBIX, MTOJTUMEPHBIX, dTUICHOBBIX U OUTYMHO-PE3UHOBBIX MAaCTHK.
AHTHKOPPO3UIHOE TMOKPHITHE JIOHKHO HWMETh JOCTaTOYHBIE MEXaHUYECKYIO
MPOYHOCTh, TUIACTUYHOCTh, XOPOIIYIO MPUIUIIAEMOCTh K MeTauly TpyO, 00Jsianarh
JDJICKTPUYECKUMHM CBOMCTBAMH, a TaKX€ OHO HE JIOJDKHO pa3pyliarbCsi OT
OMOJIOTHYECKOTO BO3JICUCTBUS M COJIEP)KATh KOMIIOHCHTHI, BBI3BIBAIOIINE KOPPO3HUIO
MeTajia Tpyo.



Axmuenasa 3awuma. MeTonpl aKTUBHOM 3allMTHl (KaTOJHAs, NPOTEKTOpHas,
ANEKTPOJAPEHAKHASI) B OCHOBHOM CBOJATCS K CO3JaHHIO TAKOIO 3JIEKTPUUYECKOTO
pexumMa I ra3onpoBoja, Ipu KOTOPOM KOPPO3Hs TPyOOIIpOBO/ia MPEKPAIIAETCS.

Karonnasa 3ammra. Ilpu katonnoi 3ammre (puc. 5.1) mnga coszmanus
raJlbBAaHNYECKOM Mapbl HMCIOIB3YETCSl BHEIIHWK WCTOYHUK nuTaHus 2. Ilpm s3Tom
KAaTOJIOM SBJISIETCA Ta30lpOBOJX 5, MOACOCAVUHEHHBIM B TOYKE JPEHUPOBaHUA 6
HOCPEJCTBOM JIPEHAXKHOIO Kabenst K OTPULATEIbHOMY 3JEKTPOAY HCTOYHHKA
NUTAHUS; aHOJIOM SIBJISIETCS METaJUIM4ecKasi IuTanra 4, 3ariyOjieHHas B TPYHT HUXKeE
30HBI [IPOMEP3aHHUS €TO.

Opna karogHasi cTaHUUsS 00ECIEYMBAET 3alUTY ra30IPOBOJIA MPOTHKEHHOCTHIO
o 1 000 m.

IIporexTopHas (3JiekTpoaHasi) 3amuTa. [Ipy MpOTEKTOPHON 3alIUTE YyYaCTOK
ra3onpoBoja IpeBpallaeTcss B KAaTOJA HE 3a CYET HMCTOYHUKA IUTAHMUA, a 34 CUeT
UCIIOIb30BaHus IpoTeKTopa. [locnennnii coeMHeH IPOBOJIHUKOM C Ta30IPOBOJIOM U
o0Opa3yeT ¢ HUM TaJIbBAHUYECKYIO Tapy, B KOTOPOM ra30MpoBO/ SBJISETCS KaTOAOM, a
OPOTEKTOP — aHOAOM. B KkauecTBe NpPOTEKTOpa HCHOJB3YETCSd METal ¢ OoJee
OTPULIATENBHBIM OTEHIIMAIIOM, YEM Y JKEJIe3a.

[IpuHuun paOoThl MPOTEKTOPHOM 3amMThl NOKazaH Ha puc. 5.2. Tok or
IPOTEKTOpPA 3 4Yepe3 IPYHT MOIMANAET Ha ra30mpoBOI 6, a 3aTE€M IO U30JUPOBAHHOMY
COEIMHUTENLHOMY Kabento K mpoTekTopy. IIpoTekTop mpu CTEKaHMM C HEro TOKa
OyJeT pa3pyliaThCs, 3alUIias ra30mnpoBo/I.

30Ha JeWCTBUS MPOTEKTOPHOM YCTaHOBKM mpuOau3utenbHo 70 M. ['nmaBHOE
HA3HAYEHUE MPOTEKTOPHBIX YCTAHOBOK — JIOMOJHEHUE K JIPEHAKHOM WIIM KaTOJHOM
3alMTe Ha YJAICHHBIX Ta30lpOBOJAX JUI IOJHOIO CHSATHS IIOJOKUTEIbHBIX
IIOTEHIIAAJIOB.

JIeKTpoApeHakHasl 3amuTa. [Ipy 31neKTpoapeHaKHON 3allUTe TOK OTBOAUTCS
U3 aHOJHOW 30HBI ra30NpoBOJA K HMCTOYHHUKY (pEibCy WIM OTPHULATEIBHON LIMHE
TATOBOM MOACTaHIIMU). 30HA 3aLIUTHI OKOJIO 5 KM.

[IpuMeHsAIOT Tpu TUNA JApeHa)ka: NpsAMOM (MPOCTOM), MOJISIPU30BAHHBIA U
YCUJICHHBIM.

IIpamoii Openasic XxapakTepHu3yeTcsi AByXCTOPOHHEN MPOBOJAUMOCTHIO (puc. 5.3).
JlpeHaxHbI KalOenb TMPUCOSAUHSACTCS TOJBKO K MHHYCOBOM IMHE. [ JIaBHBIM
HEJIOCTATOK 3aKJIIOYaeTCs B BO3HUKHOBEHHUM IIOJOKHUTEIBHOIO TMOTEHIMala Ha
ra3onpoBOJ€ MPU HAPYIIEHUU CTHIKOBBIX COECIMHEHUH PENIbCOB, MOATOMY, HECMOTPS
Ha IIPOCTOTY, 3T YCTAHOBKHU B TOPOACKUX ra30MPOBOAAX HE MPUMEHSIOT.

Tonsapuzosannviii Openadxc 001aga€T OJHOCTOPOHHEH MPOBOJUMOCTBIO OT
ra3onpoBoja K UICTOYHUKY. [Ipy NOSIBIEHUH MOJI0KUTEIBHOTO NOTEHIMANIA HA PEJIbCAX
IpeHaXHBIH Kabelnb aBTOMATHYECKH  OTKJIIOYAaeTcs, I[O03TOMY €ro  MOXKHO
IIPUCOEAUHSATD K PEJIbCaM.

Ycunennvii  Opemasic TIPUMEHSIOT, KOIZ[a HA Ta300pOBOJE  OCTAETCs
NIOJIOKUATENIBHBIA WJIM 3HAKOIIEPEMEHHBIM IOTEHIMAN 0 OTHOIICHUIO K 3eMIle, a
NOTEHIMAJI PeJIbca B TOYKE APEHUPOBAHUS TOKA BBILIE MOTEHIMANa ra3onposoja. B
YCUJIEHHOM JpEHaXe JOMNOJIHUTEIbHO B LENb BKIIOYAOT HCTOYHUK OJIC,
NO3BOJIIFOIIMIN YBEIMYNUTh JPEHAXKHBIN TOK. 3a3€MJICHHEM B JAHHOM CIIy4ae CIIyXaT
PENBCHI.

N3oaupyromue ¢uanueBbie coeluHeHUs] U BCTaBKH. OHM HCIOIB3YHOTCSA
JNOTOJIHUTENIBHO K YCTPONCTBAM DJIEKTPOXMUMHUYECKOW 3allUTBl U  MO3BOJSIOT
pa30uBaTh ra3onpoBOJ Ha OTAENbHbIE YYaCTKHM, YMEHbIIAs MPOBOJUMOCTb U CHILY
TOKa, IMPOTEKAIOIIIETO MO Ta30MpPOBOIY. DieKTpousoaupytomue coeauenus (O1UC) —
OPOKJIAJAKH MeXay (iaHIlaMHu U3 PE3UHBI WK 300HUTA. BCTaBKM M3 MONMMATUIEHOBBIX



TPyO MPUMEHSIOT JIJIsi OTCEUCHUS PA3IMYHBIX MOJ3EMHBIX COOPYKEHUN IPYT OT JIpyTa.
VYceranoBka OUC nOpUBOAWT K COKpAUIEHUIO 3aTpaT »JJIEKTPOIHEPTUM 33 CUET
UCKIIIOYEHUsI TOTEepb TOKA TMEpPEeTeKaHuss Ha CMexHble KoMMmyHukanuu. OUC
YCTaHABJIMBAIOT HA BBOJAX K MOTPEOUTENSIM, MOJ3EMHBIX W HAJABOJHBIX IMEpexoaax
ra3onpoBOJIOB Yepe3 MPEISTCTBUSA, a TakKe Ha BBojax razonpoBoaoB B ['PC, I'PII u
I'PY.

JJIeKTpUUYEeCKHEe NMePeMbIYKU. DJICKTPUUECKUE TIEPEMBIUKN YCTAaHABIMBAIOT HA
CMEXHBIX METAUIMYECKUX COOPYKEHHUSIX B TOM CJIydae, KOrjla Ha OJTHOM COOPYKEHHUH
UMCIOTCS TOJIOKUTENIbHBIE TOTEHIMAAbl (aHOJIHAs 30HA), a Ha JPYyromMm —
oTpuLaTeldbHble  (KaTogHash 30HA), TMpPU ITOM Ha OOOUX  COOPYKEHHUSX
YCTAaHABIIMBAIOTCS OTPUUATEIbHbIE MOTEHHHANbl. [lepeMbIlUKM MPUMEHSIOT MpH
IIPOKJIAJIKE 10 OJHOM YJIULE ra30IPOBOAOB PA3JIMYHOTO JIABJICHUS.

Jlekmusa 10

Hepagnomeprnocmu u pecynuposanue nompeoienus 2a3a

[loTpebiienrie Ta3a MTPOUCXOAUT HepaBHOMEpHO. [lpuyeM paznuyaroT
CIeAYIOIIUEe BUbI HEPABHOMEPHOCTHU MOTPEOJICHHE Ta3a: CE30HHBIM, CYTOYHBIMH,
yacoBo. Pexxum moTpebieHus ra3a 3aBUCUT OT PEKKUMaA OTNIEIbHBIX TOTpeOuTeNeH
U WX YACIbHOrO Beca B oOmeM oObeme mnoTpedieHus. HepaBHoMepHOCTH
noTpeOJIeHUs] OKa3bIBaCT BIMSHUE Ha HKOHOMHYECKHE TOKa3aTeld CHCTEM
razopacrpeieineHusl.

l"azompoBoj, paccuynTaHHBI Ha MUHUMAJIBHBIN pacxoj] ra3a, HE 00ecrnedyuT
1o/1aqyy HEOOXOJUMOTO €r0 KOJIMYECTBa MPU MaKCUMyMe MOTPEOICHNUS.

Pexxum moTpebneHuss raza Mo MHAM HENETW 3aBHCHT OT YKJIaaa >XU3HH
HaceNeHUsl, pekuMa padoThl MPEANPUITUN, U3MEHEHUS TeMIepaTypbl HaApPyKHOTO
Bo3ayxa. [lorpebieHue raza B KBapTupax B TEUEHUE MEPBBIX YETHIPEX JHEU HEACNIH
paBHOMEpHO. B msTHHUIY pacxoj raza Bo3pacTaeT W JOCTHUTaeT MaKCHUMaJbHOIO
3HaueHus B cy000Ty. B BockpeceHnbe moTpedieHue raza CHUKaeTcs.

Pexxum moTpebnieHus Ta3a 1Mo yacaM CyTOK OBITOBBIMH U KOMMYHaJIbHBIMU
NOTPEOUTENSIMU  OTJIMYAETCSl 3HAYUTENBHOW HepaBHOMEPHOCTbIO. CyTOYHBIM
rpaduk noTpedseHNs XapaKTepU3yeTcsl IByMs MMKAMU: YTPEHHUM U BEYEPHUM.

HepaBHoMepHOCTh mOTpeOsieHHs Tra3a XapaKTepU3yloT JIBa IOKa3aTens,
KOTOPBIE MPOAHATU3UPYEM Ha MPUMEPE peKrUMa MOTPeOICHHS Ta3a Mo MecsIam:

* KOO(QGUIIUEHT 0, OMPEEIIIONUNACI KOJUYECTBOM Ta3a B JIOISX OT TOJIOBOTO
noTpeOJICHNs,, KOTOpPOE SBJSETCS M30BITOYHBIM 1O OTHOIICHHUIO K CpEIHEH
paBHOMEPHOM ero nojaaue (00bEeMHBIN OKA3aTENb);

* MakCHUMaJbHBbII KOA()PUIMEHT CE30HHON HEPaAaBHOMEPHOCTU MOTPEOJICHUS ra3a
K™ (MOUTHOCTHBIN TTOKa3aTelhb), T.€. OTHOIIEHHE PAacX0/1a ra3a 3a JIaHHbIM MecsIl K
CpPEIHEMECSIYHOMY pacxoy 3a ro/l.

Ha puc. 6.1 mnpencraBien rpaduk TMOTpeOJICHUS Ta3za IO MeECSIaM.
HepaBHOoMepHOCTE  moTpeOsieHUs  XapaKTepusyeTcss — IUlomiaabio  rpaduka,
3alITPUXOBAHHOIO HaJ CpelHed IWHUEH MojauyMd Tras3a, KOTopas OIpeieseTcs

2 kin; — 2 i,
k>l k=1
Pa3HOCTHIO
rne ki — Kod(pPUIUMEHT HEpPaBHOMEPHOCTH; 7; — YHUCIO JHEH B MecsIe.
Koaddumuent cezonHoi HepaBHOMEpHOCTH NOTpedaeHus, %,
> kin, =Y n;
o= k=1 k>1 100.
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st perynupoBaHUsT CE30HHOM HEPAaBHOMEPHOCTH TMOTpEOJieHUs Trasa
UCTOJBb3YIOT TMOA3EMHOE XpaHEHHE 3alacoB ras3a; MOTPeOUTENH-PEryIsaTopsl,
KOTOPBIMHU COpPAChIBAIOT M3JHUIIKKU Ta3a B JIETHUW MEPUOJ; PE3EPBHBIE MOIIHOCTH
IIPOMBICIIOB M Ta3oNpoOBOAOB. l'a3 3akayumBalOT B XpaHWIMIIA B IEPUOA
HAaUMEHBIIEro €ro MnoTpeOJeHus, a B MecAlbl HauOOJIbIIEro MNOTPEOJICHHUs ras
OoTOMpaOT U3 ATUX XpaHuwauul. EciaM eMKOCTb XpaHWIMILA OrpaHUYeHa, TO
UCIOJIb3YIOT OTPEOUTENHU-PETYIISATOPHI, C TOMOUIBI0 KOTOPBIX 3aMOJHSIOT MPOBAJIbI
B rpaduke mnoTpeOieHus, T.e. MOJaBasg UM M3JIUIIKK ra3a. B kauecTe
NOTpeOUTENECH-PETryISITOPOB UCIIOIb3YIOT AIEKTPOCTAHLINH, KOTEJIbHBIE,
IPOMBIIICHHBIE TMPEANPUATHS, paCCUUTAHHBIE Ha JBOMHOE TOILIMBOCHAOXKEHHE:
ra3 U Ma3yT WU ra3 U yrojbHas NblUIb. B JNeTHUN mepuoj Takue NpeAanpUsTUs
UCIOJIb3YIOT U30BITKY Ta3a, a 3MMOU OHU MEPEXOAT Ha IPYroil BUJ] TOILIIUBA.

CyTouHyl0 HEpPaBHOMEPHOCTh TOTPEOJICHHS] TaKKe PETyIUPYIOT IMyTeM
OTPAHUYEHHUS MTOJAYU ra3a dJIECKTPOCTAHLMSAM U MPOMBILIICHHBIM MPEANPUITUAM C
JIBOMHBIM TOTUIMBOCHAOKeHUEM. [lepCreKTHBHBIM HAIMpaBICHUEM PETYIUPOBAHMS
NoTpeOJIeHUs Ta3a SBISETCS CO3JaHHE M30TEPMUYECKUX XPAHWIUI CHKUKEHHOTO
ra3a M yCTaHOBOK perazuuxanuu. [ MHOKpBITUS 4YacoOBOM HEPAaBHOMEPHOCTH
NOTPEOJICHHUS] HUCIIOJIB3YIOT AaKKyMYJIUPYIOIIME €MKOCTH MOCIEAHUX YYacTKOB
MarucTpajabHbIX Ta30lpPOBOJAOB, T.€. B HOYHOE BpEMs ra3 HAKAIUIMBACTCA B
ra3olpoBOJE U €ro JABJIEHUE PACTET, a JTHEM NPOU3BOAUTEIBHOCTH Ta30IPOBOJA
YBEIIMYMBAETCS 3a CUET aKKyMYJHUpPOBAHHOrO ra3a. Eciam eMKOCTHM NOCIeIHEro
ydacTKa HE XBaTaeT, B HECTAllMOHAPHBIA PEXUM PabOThl BKIIOUAETCS CIEAYIOIIHMA
Y4aCTOK MarucTpajibHOIO ra3ornpoBoja.

Pacuemmnuuii pacxoo zaza

CucreMbl Ta30CHAOXKEHHS JTIOOBIX HACEIIEHHBIX ITYHKTOB PACCUUTHIBAIOTCS HA
MAaKCHMAaJbHbIA YaCOBOW pacxoj rasa. PacueTrHell pacxo] ra3a Ha XO3AMCTBEHHO-
OBITOBBIC HYXIbI OTIPE/IEISAETCS KaK 9acTh OT TOJAOBOTO PacXo/a:

0y = Qumax = KumaxQr

7€ K max — KOOPPULIUEHT yac. MAKCUMYMa; Qq max — FOJOBOM Pacxoj rasa, m’.

ku max pacxojia raza npuHUMaeTcs TudPepeHInpoBaHHO M0 KAXKIOMY paioHY
ra3oCcHa0KeHHUs, CeTH KOTOPOTO MPEACTABISIIOT COO0M CaMOCTOATEIbHYIO CUCTEMY,
HE CBSI3aHHYIO C CUCTEMaMHM JAPYTUX paiioHOB. PacyeTHbIN 4acoBOM pacxol rasza Juis
MPEANPUITUNA PA3TUYHBIX OTPACIIEN MPOMBIIIJIEHHOCTH PACCYUTHIBAIOT MO JTAHHBIM
ToruBonoTpebnenus. [Ipu onpeneneHn MaKCUMAIIBHBIX YaCOBBIX PacX0JIOB rasa
JUTS Ta30MPOBOJIOB JKUJIBIX M OOIIECTBEHHBIX 3JaHHI Ta30BBIX CETEH HCIOIb3YIOT
nBa merona. llepBelii MeTON 3akiro4yaeTcs B HUCIHOJIb30BaHUM KOo3(h@uimeHTa
OJIHOBPEMEHHOCTH BKJIFOUEHHUS ra30BbIX MPUOOPOB B MUK MNOTPEOICHUS.
Bropoin MeTonm pacyera OCHOBaH Ha  HCIIOJb30BAHUM  MAKCUMAIBHBIX
KO3 (DUIIMEHTOB HEPABHOMEPHOCTU MOTPEOJIEHUS, MPEACTABISIONIMX COOOit
OTHOILLIEHUE MAKCUMAJIBHOTO YaCOBOTO PAacXoja raza K CpeHEYaCOBOMY Pacxoly 3a
roj. PacuetHblil pacxos raza ¢ onpenemnstor no popmyie

Q;\ = z K(‘IQHO\! Nfs
1

IJI€ 7 — YUCJIO TUIOB MPUOOPOB WIM OJHOTUIHBIX Tpynn npubopoB; K, —
KO3 (DUIMEHT  OJHOBPEMEHHOCTH  paOOThl  OJHOTHIHBIX  HPUOOPOB  WIH
OJIHOTUIIHBIX TPyNI NpUOOPOB, COOTBETCTBYIOIIUNA OOIEMY YHUCTy MPUOOPOB XN;
(17151 JKUIIBIX JIOMOB 3TO 00IIee YUCI0 KBAPTUP); Ouow — HOMHUHAIBHBIN pacxoj rasa
npuOOpOM WM TPYNION MPUOOPOB, MPUHUMAEMBI MO MX MACHOPTHBIM JAHHBIM
WJIM TEXHUYECKUM XapaKTEPUCTHKAM, M*/4.



Pacuetnwiii pacxonm raza uepe3 KO3(GGUIMEHTH HEPABHOMEPHOCTH

nOTpeOICHUS ONpeesieTcs CAeAYIOUMM 00pa3oM:
"
0= Sk 55 Mo

I/ 1 — YWCJIO THIOB KBAPTHUP; Kur max — MAKCUMAIBHBIA KOIPPUIIUCHT YACOBOM
HEpPaBHOMEPHOCTH TOTpeONeHUsT ra3a 3a TOJ, 3aBUCALIMM OT XapakTepa
UCIIOJIb30BaHUs ra3a B KBapTUpe (IPUTOTOBICHUE MUY WK MPUTOTOBJICHUE TUIIU
U HarpeB ropsiyeil BoJibl), €€ HACEJICHHOCTH W OOIIEro uucia KBaptup XN; Tumna i
O: s — TOJOBOE MOTPEOIECHNE ra3a KUIbLAMU KBAPTUPHI, M; 8 760 — 4KCIIO 9acoB
B rony. Ilpu pacduere pacxoga ¢  UCIOIb30BaHUEM  KOA(DPUIIMEHTOB
OJJHOBPEMEHHOCTH HE YUYMTHIBAECTCSI YUCIIO JIFOJIEH, TTOIB3YIOIINXCS OJJHUM Tra30BbIM
npubopoM. HecooTBeTcTBHE MOIIHOCTH YCTAaHOBIEHHBIX NMPUOOPOB MOTPEOHOCTH
OPUBOJUT K HEOOOCHOBAaHHOMY YBEJIIMYEHHIO PACUETHBIX pPAacxXxoJOB Trasza, a
CJe0BaTENbHO, IEPEPACXOAY METAIIA.

Kosgppuyuenm uacosoeo maxcumyma. MaxcuManbHBIN 4aCOBOM pacxoj rasza
OTIPENIENSIIOT TI0 TOJOBOMY pacxoay # Kod(DPHUIIMEHTY HEPaBHOMEPHOCTU €ro
oTpeOICHMUS:

Q e k-l.rmuxQ| - HQ_,
TIT8760 0 m
Ia€ Kur max — MAKCUMAQJIBHBIH KO3()(UIUEHT YacOBOH HEPaBHOMEPHOCTH

noTpebiieHns rasa 3a rox; O, — rogosoe norpednenue raza, M>; m = 8 760/ku . max —
YHUCJIO YaCOB MAaKCUMAaJILHOTO UCIIOJIb30BaHUS Ta3a.

Ecnmu Obl motpeGiienne ra3a ObLJIO PAaBHOMEPHBIM M PaBHBIM MAaKCUMAaJIbHOMY
9aCOBOMY PacXojy, TO BECh TOJIOBOM pacxo/1 MOTPeOUu ObI B 7 9acOB, T.€. B YUCIIO
YacOB HCIIOJB30BaHMSI MaKCMMyMa Ta3a. BemmuuHy, 0OpaTHYIO m, Ha3bIBAIOT
KO3(DPUIIUEHTOM 4aCOBOT0 MAKCUMYMA Kurmax = 1/m1.

=
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Puc. 6.1. I'pachuk HepasHOMEp-
HOCTH TOTpebNeHus raza mo

MecsaLamMm

Jexknus 11
T'uopasnuueckuit pacuem 2azoevix cemeil.
OrnpenenieHre NOTEPh AABICHUS B Ta300POBOIAX

IIpu pacdere nBMXEHHMS Ta3a B T-JIaX CJEAYeT YUYMUTHIBATb H3MEHEHHUE €ro
IUIOTHOCTH. OTO CBSI3aHO B TEM, 4YTO JaBJIEHHME IIO0 JJIMHE T-Ja I1aJacT |
COOTBETCTBEHHO YMEHBIIAETCS IJIOTHOCTh ras3a. TOJbKO Ta30MpOBOJIbI HHU3KOTO
JIABJICHUS MOYKHO PAaCCUUTHIBATH, IOJiaras, 4To MO HUM JBMKETCS HEC)KUMaemas
JKHUIIKOCTb.

B o6mem ciyuae paBuKEHHE Ta3a B TI-Jlax SBISETCS HECTAI[MOHAPHBIM.
HecrarmmonapHocts 00yClIOBIMBAETCSl KaK IEPEMEHHBIM PEKUMOM PabOTHI Fa30BbIX
MIPOMBICIIOB, TMEPEMEHHBIM PEXUMOM pPaOOThl KOMIIPECCOPHBIX CTaHIUN, TaK U
MEPEMEHHBIM PEKUMOM MOTPEOIeHUS rasa.

Bmecre ¢ TeM npu mpOEKTUPOBAHUM T-I0B B OOJIBIIMHCTBE CIIy4aeB MOXKHO HE




YUYUTHIBATh HECTAMOHAPHOCTh TEUEHHUS Ta3a U PACCUUTHIBATH AUAMETPHI T-JI0B Ha
IIOCTOSIHHBIM PAacXo0J B TEUEHUE ONPEEIEHHOIO OTPE3Ka BPEMEHH (4aca, CyTOK)

Jns OonpIIMHCTBA 3a1ad  pacyéra r-I0B JBW)KCHHE Tra3a MOXKHO CUUTATh
M30TEPMHUUYECKMM, a €ro TeMIepaTypy PaBHOM TEMIIEpAaType TPyHTa, B KOTOPOM
ynoxkeH r-g. C  y4eToM OTMEYEHHOro OOCTOSTENbCTBA  MapaMeTpaMu,
ONpeaeNsIOIMMHU TOTOKH rasa, OyayT: AaBieHue P, mnoTHOCTh p u ckopocTh W.

OCHOBHOE ypaBHEHHME JUISl pacyeTa I-J0B B NPEIIOJIIOKEHUN H30TEPMUUYECKOIO
TE€YEHHUs rasa:

dS 070
riae A - Ko3-T TpeHusi, Q — 00beMHBII pacxox mpu H.y., T — Temneparypa B K.
[Ipu naBnenuu raza 6osee 1,2 MIla crnenyeT yuyuThIBaTh OTKJIOHEHUS B IIOBEJICHUHU
IIPUPOIHBIX Ta30B OT 3aKOHOB MJEAJbHBIX Ta30B. /[ 3TOro B ypaBHEHUE BBOST
AMITUPUYECKUI KO3-T Z, KOTOPBIM YUUTHIBAET 3TH OTKJIOHEeHUS. (Yp-e X Z) Ero emé
HAa3bIBAIOT KO3-OM CKMMAEMOCTH rasa.
JIns1 r-0B HU3KOTO JIaBJIEHUS, YP-€ 3alUIIETCS TaK:

2
pi- P =1,62.%0 P%l
0

_og1.
P,- B =081A%¢p

Yucno Peitnonpaca Re = (Wd)/v.
@opmynbl s HaxoxkaeHus A, pexomenaoBanHsie CHull: 1) B o6nactu
JamuHapHoro pexxuma pu Re < 2000 A =64/ Re; 2) B nepexonnom 2000 < Re <

A =0.00253/Re

4000
3) npu TypOyneHTHOM pexume ipu Re > 4000
k 68 0.25
A =0.11 i + Re

[To mnpuBenéHHBIM ypaBHEHUSM MOCTPOEHBI HOMOTPAMMBI TPHU aOCONTIOTHOM
HKBUBAJICHTHOH 11epoxoBaTtocTH k, = 0,01 cm.

IlocraHoBka 3amaud pacyera. OcCOOEHHOCTH _pacuera Ta3oBbIX ceTei
pa3IMYHON KOH(PUTYpPALIMU U IaBICHUS

['a3oBbie ceTH OBIBAIOT JABYX THUIIOB: PAa3BETBJICHHBbIE M KOJIbLIEBBIE. Y
Pa3BETBJIICHHBIX CETEW Ia3 MOCTYMNAaeT K y3iy NOTpeOJIeHHs 10 OJHOMY Y4YacTKy (1o
OJIHOMY  HANpaBJICHHUIO), TOATOMY OHHU SIBJISIOTCS TYNHUKOBBIMH  CETSMH.
[ToTpeOutenn B O3TUX CETAX, UMEIOT OJHOCTOPOHHEE NHUTAaHUE U HE HMEIOT
PE3EepPBHBIX YYaCTKOB, IO KOTOPBIM ra3 MOT Obl MOCTYyNaTh IPHU OTKAa3€ OCHOBHBIX.

OCHOBHOE OTJIMYME KOJBLEBBIX CETEH OT PA3BETBICHHBIX 3aKIIOYAETCS B TOM,
YTO OHU COCTOAT U3 3aMKHYTBIX KOHTYPOB, B PE€3YJIbTATE YETO a3 MOXET MOCTYNaTh
K MOTPeOUTENSIM MO ABYM WJIM HECKOJIbKUM JIMHHSAM, T.€. MOTPEOUTETH UMEIOT
JIBYCTOPOHHEE WJIM MHOTOCTOpPOHHEe nmuTaHue. [Ipu oTkase 3iemeHTa B pac4eTHOM
OyTH Traza K MOTPeOUTENI0 BO3HUKAET JAPYrol NyTh MABIXKEHUS Ta3a depes
PE3EPBUPYIOLIUNA SIIEMEHT.

[pyroe paznuuve TYNUKOBOM M KOJIBIIEBOM CETE€W COCTOMT B TOM, 4YTO Y
NIEPBOM TPAH3UTHBIE PACXObI PACTIPEIEIISIOTCS 10 yYaCTKaM OJHO3HAYHO, & BTOPOM
MO>KHO HAMETUTh OECUMCIEHHOE KOJIMYECTBO BAPUAHTOB X paclpeieseHusI.

Tpetbe oTiIMYME B TOM, UTO U3MEHEHHUE JAMAMETpa KaKoro-HUOyAb ydacTKka y
Pa3BETBIICHHOW CETH HE BIUSAET HAa PAcXOJbl MO APYTMM Yy4YacTKaM WU IPUBOIUT
JUIIb K U3MEHEHUIO JIaBJIICHUS B HAYAJIbHOW TOYKE CETU. AHAJOTMYHOE ACHCTBHE
JUIS1 KOJIBLIEBOM CETH MPUBEIIET K MEPEPACIIPEICTCHUI0 PACXO/IOB Y BCEX OCTAIbHBIX




Y4aCTKOB, TaK KaK BETBH KOJIbIIEBOW CETH BKJIIOUEHBI MapaiiebHO. Kpome Toro,
W3MEHHUTCS U JAaBJICHUE B TOYKE ITUTAHUS CETH.
Paccmompum nopsioox pacuema mynuxogoti cemu:
Jns cetu cpeaHero (WM BBICOKOTO) [IaBJIICHUSI HEOOXOIMMO HaWTH

CpeAHEKBAApATUUHbIC YyNEJbHbIE NOTepHu AaBieHus (Ag) Ha ydacTKax IO BCEM
HaNpaBJIeHHs IIOTOKOB I'a3a OT UCTOYHHKA JI0 YAAJIEHHOro norpeburens, [1a*/m:
_Pi- P
P LlL
rae 1,1 — koadduiueHT, yuyuThIBaOIIUN MOTEPH JaBJICHUS HAa MECTHbIC
conpoTtusieHus, B pazmepe 10% JIMHENHBIX OTEPB;

L - cyMMma IJIMH y4acTKOB MO IJIaBHBIM HAIpPaBJICHUSM IIOTOKOB, M.

Hanee nnsa nepBoro ywactka oT ['PC mo wusBectHbiM Py, Vp, L, Acp u
HOMOTpaMMe WJIM TaOJMIle Jig pacueTa CeTe BBICOKOTO JaBJICHUsI MOJOUPAIOT
JIAAMETP U NEUCTBUTENbHYIO BennuuHy A;. C yueroM A; ompeaensieM AaBJICHUE B
KOHIIE 1-ro yyacTka:

P =B} - A4,-1-L,  Ila.
DTO KOHEYHOE JaBjeHue 1-ro yyactka OyJeT HaualdbHbIM JJIs 2-T0 U T.1.
JIns cetm HU3KOrO JaBJIEHHUS CIIEAyeT HAWTU CPEIHUE YJIEIbHBIE IOTEPU
naBieHus (h) Ha yyacTkax 1o TJIaBHBIM HampaBJIeHHSM MOTOKOB Tasza oT ['PIT go

HYJIEBBIX TOYEK cxoja, [1a/m:
j =_AP

11-L

Hanee ms nepBoro ydactka ot I'PIT mo u3ectabiM Pu, Ve, L, h 1 HOMOrpamme
JUTSL pacdeTra CeTed HHU3KOTO JABJICHHS IMOJAOMPAIOT JUAMETP W JICUCTBUTEIBHYIO
Bennuuny hy. U 1.1.

(Pacckazath 0 BUAax HOMOrpamM U T.J.)

Paccmompum nopsioox pacuema xonvyesoii cemu:
ITo meTogmuke Ne63.

Jlexknusa 12
Bcnomozamenwvnoe ooopyoosanue I'PII u I'PY.

IIpenoxpanurenbHble 3amopHble Kjaananbl. [[1s mnpenoTBpaiieHus
HEJOMyCTUMOTro u3MeHeHus: pgaBieHuss raza B [PII (I'PY) ycranaBnuBaroT
npenoxpanurenbsHblie 3anopubie kianansl (I113K) u npenoxpanurensHbie cOpOCHBIE
knananbl (IICK). [IpegoxpanutenbHble 3aMOpHbIE KJIAamaHbl MOTYT OBITb HH3KOIO
(tun [TKH) u Beicokoro (tun I1KB) naBnenuii.

[IpousBoasTCS M NPUMEHSIOTCA TaKXKE MPEAOXPAHUTENbHBIE 3arlOpHBIE
kimananbel Thna KITH u KIIB cooTBETCTBEHHO HU3KOr0O M BBICOKOI'O AaBiicHUN. Ecim
10 YCJIOBUSIM IIPOM3BOJICTBA MEPEPHIB B MOJIaye raza HexomyctuM, To BMecto 13K
JOJKHA OBITh TMPETyCMOTPEHA CHUTHAIU3alMs OMOBEHICHUS OOCITYKHUBAIOIIETO
IIEpPCOHAJIA.

IIpenoxpanurenbHbie CcOpOCHble KJamaHbl. [l npenoTBpalieHus
NOBBIIICHUST JABJICHUS Ta3a BbIIIE JIOMYCTUMOIO 3HAYEHUSI TOCIE PEryisiTtopa
JABJICHUS YCTAHABIMBAIOT MPEIOXPAHUTEIBHOE COPOCHOE YCTPOMCTBO, KOTOPOE
coOpaceiBaeT B armocdepy u30bITouHbld 00BbeM raza. CornacHo «lIpaBunam
0€30MacHOCTH B ra30BOM XO3SIMCTBE» MPENOXPAHUTENIbHbIE COPOCHBIE KJIANAHbI, B
TOM YHCJI€ BCTPOEHHBIE B PETYJIATOP JABIEHUs, TOKHBI 00ecneynBaTh cOpocC rasa



IIPY MPEBBIIIEHUN MaKCUMAIBHOTO padoyvero AaBJICHHS TOCIE PEryisTopa He 0oJee
yeM Ha 15%. [lo KOHCTPYKTUBHOMY YCTPOMCTBY MpPENOXPaHUTEIHHBIE COPOCHBIC
KJIATMIaHbl TIOPA3CIISIIOTCS HA IPYKUHHBIE, MEMOpPaHHBIE U KUIKOCTHBIE.

I'azoBble PWILTPBI. OTH GUIALTPHI NMPEAHA3HAYCHBI I OYUCTKUA Traza OT
MBUTH, P>KaBUYUHBI, CMOJIUCTBHIX BEIIECTB U APYTHX TBEPAbIX dacTull. KauecTBeHHas
OYMCTKA Tra3a MO3BOJISIET MOBBICUTh T€PMETUYHOCTD 3aMIOPHBIX YCTPOMCTB, & TAKKE
YBEIIMYUTh MEKPEMOHTHOE BPEMS MX SKCIUTyaTallMd 32 CUET YMEHBIIEHUS HW3HOCA
VIUIOTHAIOUIUX TOBEPXHOCTEM.

[To nampaBieHHMIO MABMIXKEHMsI raza uepe3 (QUIbTPYIOUIMH JJIEMEHT BCE
GUABTPHl  MOXHO TOJPa3JeiINTh HAa MNPSAMOTOYHBIE M  TOBOPOTHBIE; IO
KOHCTPYKTUBHOMY HWCIIOJIHEHUI0O — Ha JIMHEHMHBIE U YCJIOBHBIE; 10 MaTepuany
KOpIyca U METOJy €ro M3TOTOBJICHHUS — HAa YyTyHHBbIE (QIIOMUHUEBBIC) JIUTHIE U
CTaJIbHBIE CBAPHBIE.

Jlexnus 13

T'azopecynamopnvle nynKmol u yCmano06Ku, MEXHOI102UYECKUe CXembl

[Tomada ra3za k rasuQuIMpPOBaHHBIM TOpPOJAM, HACEJIECHHBIM ITyHKTaM WM
MPOMBIILJIEHHBIM O0BEKTaM MPOU3BOAUTCS OT MAaruCTPaIbHBIX ra30MpPOBOJIOB UYepe3
ra3opacupeaeauTebHbIe CTAHIIMA WM KPYIHBIE ra30paclpeleIUuTeIIbHbIE MyHKThI
(KPII).

['PC u KPII siBnsitoTCS KOHEUHBIMH O0OBEKTAMU MAaruCcTPaJIbHOIO ra30MpoBO/Ia
Y BBINOJIHAIOT CJIEAYIONIME 3aJayd: OYMUCTKA Ta3a OT MEXAHMYECKHX MPUMECEH;
CHIKEHHE JABJIEHUS ra3a J0 3aJaHHOI0 3HAaYEHUs U aBTOMATHYECKOE MOAICPKaHHE
ATOr0 3HAYEHUS; MOAOTPEB ra3a IMepell CHUKEHUEM AaBJICHUSA, MPENSATCTBYIOMINI
BBIJICJICHUIO TBEPJBIX KPUCTAUIOTHAPATOB M OOMEp3aHUI0 TPYOONPOBOJOB H
apMaTyphsl; 3aliUTa TPYyOOINPOBOIOB OT HEAOMYCTHUMBIX TMOBBIIMICHUNA aBICHUS;
OJ0pH3alMs ra3a; y4eT pacxoJa U KOJIMYECTBA MPOXOIAIIEro rasa.

Ot I'PC unu KPII ra3 tpancnoptupyercs Mo CETH CPEIHETO WU BBICOKOTO
JABJICHUA J10 Ta30pETYJATOPHBIX IIYHKTOB M Ta30paclpeAeIUTEIbHBIX YCTAHOBOK,
pacnoiaraéMbIX B OTAIUIMBAEMBIX OTHAEIIBHO CTOSIIHUX 3JAaHUSX, T/I€ JABJICHHUE ra3a
CHIDKAETCS U OH TOJAETCSl B PACIHPEICIUTENBHBIE Ta30MPOBO/IbI PA3HBIX KATETOpU
naBnenusi. Haunbomnee pa3BeTBICHHBIMU M, CJIEAOBATEIbHO, MPOTSKEHHBIMU U
JOPOTOCTOSAIIMMU SIBIISIFOTCSI paCIPEACIUTENbHBIE Ta30MPOBO/IbI HU3KOTO JIaBJICHUS,
KOTOphIE  CHA0XalT  MaccoBOro  moTpedutens  (OKWIble  J0oMa, MEJKHE
IIPOMBIIIIEHHBIE 1 KOMMYHAJIbHO-OBITOBBIE IOTPEOUTENN).

[IepBbIM 1 OCHOBHBIM yCIIOBUEM YCTOMUMBOW U O€30MaCHOM pabOThl CUCTEMBI
ra3ocHa0KeHuUs SBISIETCS] 00ecIedeHNE TTOCTOSIHHOTO JaBJICHUS; BTOPOE YCIOBUE —
IIPEIOXPAHEHUE OT BO3MOXKHOI'O MOBBIIICHUS WM TOHMKEHUS JABJICHUS ra3a B
KOHTPOJIMPYEMOM TOUKE ra30MpoBOJA WM IIEPEe]l Ta30UCIIOIb3YIOIIEN YCTAHOBKOM.

OcnoBHoe HazHauenue [PII u I'PY — cHuxkeHue naBieHusi rasza u
MOAJEPKAHUE €r0 MOCTOSHHBIM HE3aBUCUMO OT M3MEHEHUSI BXOJHOTO JIABJIEHUS U
pacxona raza notpeourensmu. ['PIT u I'PY ocHamaroTcst cCX0KUM TEXHOJIOTUYECKUM
000py/IOBaHUEM M OTJIWYAIOTCS B OCHOBHOM TOJIBKO pacmnojioxkeHuem. [PY
pacmoJiaratoT HEMOCPEACTBEHHO B TMOMEIICHUSAX, TJI€ HAaXOIATCS arperarsl,
UCIIOJB3YIONINE Ta30BO€ TOIUIMBO (1lexaX, KoTenbHbiX). ['PII B 3aBHUCUMOCTH OT
Ha3HAYCHUSI M TEXHUYECKOW I11eJ1eCO00pa3HOCTH pa3MenialoT B MPUCTPOMKAX K
3IaHUSIM, BCTpauBas B OJHOAITaKHbIE TPOU3BOJCTBEHHBIC 3/IaHUS WU KOTEJIbHBIC, B
OTJEJIBHO CTOAIIUX 3/1aHUSX.

I'PII mo cBoeMy HAa3HAUYEHUIO NOAPA3JACIAKOTCS HA CETEBBIE, KOTOpBIE
o0ecreunBalT To0JIayy ra3a B paclpeleIuTeNIbHble CeTH HU3KOTO, CPEIHEr0 WU
BBICOKOTO JIaBJICHU, B 0OBEKTOBBIC, CIIyKAIllMe NCTOYHUKAMU Ta30CHA0KEHUS IS



OTIENBHBIX moTpebuteneii. B  cocraB  TEXHOJOTHYECKOTO  00OPYIOBAHMS
PETYISATOPHBIX IYHKTOB BXOJAT CIEAYIOLINE JJIEMEHTBI:

* PETYJIATOP AABICHUS, MOHWKAOIIMNA WIN MOJICPKUBAIOIIUNA TOCTOSHHBIM
JIABJICHUE ra3a HE3aBUCUMO OT €r0 Pacxoa;

* mpenoxpaHuTenbHbli 3anopHblid kinanad (I13K), mpexpamatronmii nogauy
raa Npu TNOBBIIICHUU WM TMOHWKEHUU €r0 JABIICHUS IOCIE PETyJsiTopa CBEpPX
3aJaHHBIX 3HAYCHMH;

* IIpeaoXpaHuTEeILHOE COPOCHOE YCTPOMCTBO, MpeIHa3HAuYEHHOEe NIl cOpoca
W3JIMIIKOB ra3a, 4TOObl JaBJIEHHUE HE MPEBBICHIIO 33JITAHHOE B CXEME PETYJISTOPHOTO
IIyHKTA;

* punbTp Taza, cIyKamui JUisi ero OYUCTKHA OT MEXAHUUECKUX MPUMeECceH;

* KOHTpoJbHO-U3Mepurenbubie mnpubopsl (KUII), kotopsie ¢ukcupyror
JaBJICHUE Ta3a J0 U TMOCJE peryjsTopa, a Takke Ha OOBOJHOM Ta30MpOBOJIC
(Oaiimace) - MaHOMETp; TMepenaj NaBleHu Ha (UIBTPE, TMO3BOJISIONIUN CYIUThH O
CTENIEHU €ro 3arpsA3HCHHOCTH - AU(GMaHOMETpP; pPacxojJ raza - pacxoIoMep;
TeMIIEpaTypy ra3a nepea pacxoJgoMEPOM - TEPMOMETP;

* UMITYJIbCHBIE TPYOONPOBOIBI, CIIyXalllue I MPUCOCAUHEHUS PErysaTopa
JIABJICHUSA,  MPENOXPAHUTEIBHO-3ANIOPHOTO  KJAalaHa,  MPEAOXPAHUTEIBLHOIO
COPOCHOI0 YCTPONCTBA U KOHTPOJIbHO-U3MEPUTETBHBIX

Texnonoruyeckue cxembl oobopynoBanus ['PIT (IOPII), I'PY (ILIPY) moryt
OBITh CaMbIMH Pa3HOOOPA3HBIMH: YKCJIO TEXHOJIOTHYECKUX JIMHUN B 3aBUCUMOCTH
OT pacxoja raza u pexuma norpedseHus ero Moxer ObITh OT oHOM 10 natu. ['PII
MOTYT  OBITh  OJHO- W  JABYXCTyneHYarbiMu. [IpuHIMNUanbHas  cxema
onnocrynenuyaroro I'PII (I'PY) noka3ana na puc. 8.1.

Pacnionoxenue ['PIT u I'PY. TpeGoBaHus K HOMENICHUSM.

I'PII cnemyer pacmonaraTb B CBETJIBIX M HECTOPAEMBIX OJHOATAKHBIX
MOMEIICHHUSIX C JIETKO COpachIBAEMBIMU TIOKPBHITUSAMH IOJ JIEHCTBUEM B3PBHIBHOU
BoNHBI He Gosnee 120 kr/m’. Muade o0mias miomanbs IPOEMOB JOKHA OBITh HE
menee 500 cm® ma 1 M’ BHyTpeHHero 00bEMa IOMEINEHUS. J[BEpH JOJKHBI
OTKpbIBaThbcsi Hapyxy. Eciu I'PII B mpuctpoiike, ToO OT 3AaHUSI JIOKHO OBIThH
OTHEIIEHO TJyXOM CTEHOM M HMMETh CaMOCTOSATENbHBIM BXxoA. He paspemaercs
ycrpauBath [ PII u I'PY B noaBanax u moiymnoasanax, a TAKKe B KOJOAAX.

Orormienne I'PII ycrpauBaiOT B 3aBUCMMOCTH OT KIMMATHYECKHX YCIOBUH M
KOHCTPYKIIMU MpUMEHsieMoro obopyaoBanus. TeMnepaTypa Bo3ayxa JOJKHA OBITh
He Hwke 5 "C. BeHTuisauus I0IKHA OOECIIEUUTh HE MEHEE uYeM 3 KpaTHbIN
BO3/1yXOOOMEH. OcBelieHne clienyeT UMETh €CTECTBEHHOE. OIEKTPUUYECKOE
OCBEIIECHUE JIOJHKHO HMMETh B3PHIBOOE30MACHOE MCIOJHEHUE WM HapYy>KHBIM B
o0sryHOM ucnonHeHuu. Eciou BeicoTa I'PIT Gombliie BRICOTHI OMMKAMIIIETO 3MaHUS,
TO TIOMENIEHNUE 000PYAYETCS MOJTHUEOTBOAAMMU.

I'PY pasmemaror B ¢CBOOOTHBIX JJIsi JOCTYyMa O0OCTy>KMBAOIIETO MepcoHasa
MECTaxX C €CTECTBEHHBIM W/WJIM HUCKYCCTBEHHBIM OcBelieHueM. OCHOBHOM MPOXoj
MEXIy BBICTyNarommMMu orpaxaeHusamu u ['PY gomxen ObITh HE MeHee 1 M.

Jlekuus 14
Pecynupoeanue oasnenusn zaza
Knaccugurkayus PJI. P]l - ycTpoiicTBa, KOTOpbIE aBTOMAaTUYECKU MOAJEP-
KUBAIOT TIOCTOSIHHOE JaBJICHUE B TOYKE OTOOpA MMITYJIhCa HE3aBUCUMO OT MHTCH-
CUBHOCTH TOTpeOeHus ra3a. [Ipu perynupoBaHuM JaBICHUS MPOUCXOJUT CHIDKE-
HHUE HadaJIbHOI'0, 0OJiee BBHICOKOTO JaBJICHHS, Ha KoHe4YHoe (Oosee Hm3Kkoe). PJ]




KJIacCCU(UIIMPYIOT N0 HA3HAYECHUIO, M0 XapaKTepy PEryJupyIolero BO3ACHCTBUS,
MO0 CBSI3U MEX]Iy BXOJHOM M BBIXOJHOM BEJIUYMHAMH, MO CIOCOO0Y BO3JICUCTBUS HA
perynupytomuii kinamnad. Kpome toro, P/l pasnuyaror no ycTporcTBy, AUaIia3oHam
BXOJHBIX Y BBIXOJHBIX JaBJICHUM, CIIOCO0OAM HACTPONKH, PETYIHUPOBKHU.

ABroMatnueckuii Pl cOCTOMT M3 pEeryaupyromero U pearupyrouero ycr-
porictBa. OCHOBHOW YaCcThI0 PEArvupPyIOLIETO YCTPOWCTBA SIBISETCS UyBCTBUTEIb-
HBIM 271eMeHT (MeMOpaHa), a OCHOBHOW YaCThIO PETYJHPYIOMIEr0o YCTPOMCTBA —
perynupytomuii opras (y P/l npoccenbhsiit opran). [To xapaktepy peryiupyroimero
BO3JICHCTBUSl PETYIATOPHl MOAPA3NAEISAIOT HA acTaTU4ecKue (CM. pHUC.) U TPO-
MOPIIMOHATIbHBIE (CTATUYECKHUE).

PaccmoTpuM cumbl, IEUCTBYIOIIME HA KialaH PEryjsTopa AaBJICHUS. DTHU CHUJIBI
MOXHO pa3AeNUTh Ha TPU Tpymibl: 1) aKTHBHYIO, BEIMYMHA KOTOPOM CBS3aHA CO
3HQYEHUEM pEryJHpyeMoro mnapamMerpa; 2) MOPOTHBOAECHCTBYIOUIYIO, KOTOpas
YpaBHOBEIIMBAET aKTUBHYIO CHIY; 3) HONOJTHHUTENbHBIE CHIIbI: Macca MOJABUKHBIX
4acTeu, OJJHOCTOPOHHSIS Harpy3ka Ha KJIalaH, CWIbl TPEHHUS, KOTOPbIE BO3HUKAIOT
IIPU ABWKEHHUH, a TAKKE UHEPLIUOHHBIE CUJIBI.

AKTHBHAs cuja OPUBOJA — ATO YCHJIHME, KOTOPOE BOCIIPUHUMAET MeMOpaHa
oT namieHus raza P,, cooOmaemoe mo uMnyibCHOM TpyOKe 3, U mepeiaeT Ha IITOK
KJIalaHa. JTy CHWJIy Ha3bIBalOT [EPECTaHOBOYHOM, oHa paBHa: N, = P2 FAKr , rae
FAKT - akTMBHas1 TOBEPXHOCTh MEMOpPaHHI.

Ecim  oObexkt oOnamaeT CBOMCTBOM  CaMOBBIpAaBHUBAaHMS, TO  IIpoLiEeCC
peryinpoBaHus OyeT 3aTyXalIuM, a pEryJIupoBaHUE YCTOMUNUBBIM.

ITon camoBbIpaBHMBaHMEM MOHUMAIOT TaKO€ CBOWCTBO OO0BEKTa, MPU KOTO-
POM MOCJI€ HAPYIIEHHs] pABHOBECHSI OOBEKT CIIOCOOEH caM BOCCTAHOBHUTH PAaBHOBE-
CH€ MEX]ly MPUTOKOM M CTOKOM, HO TMPHU APYrOM 3HAYCHUHU PEryJIUPyeMOro mnapa-
MeTpa. B kauecTBe 00bekTa, 001a4a10111€eTO CAMOBBIPAaBHUBAHUEM, MOKHO MTPUBECTHU
ra3oBbIE CETH HU3KOTO JABJICHHUS.

Jlexknusa 15
Hzmepenue u yuem pacxooa 2aza

Pacxom — 3TO KOJIMYECTBO BELIECTBA, MPOTEKAIOLIETO YEPE3 JAHHOE CEUCHHE
B enuHuIly BpeMmeHu. [Ipubop, u3MepsIomuil pacxoa BEIIECTBA, HA3BIBACTCS
pacxosoMepoM, a Mpuodop, U3MEPSIIOIINNA Maccy U 00bEM BEIIECTBA, — CUETUYHMKOM.
[TpubGop, MO3BOAAIOIMN OJHOBPEMEHHO U3MEPATH PACXO] U KOJIMYECTBO BEIIECTBA,
Ha3bIBA€TCA PACXOJAOMEPOM CO CYETYHMKOM. YCTPOWCTBO, BOCIPHUHHUMAIOIIEE
u3MepsaeMblid  pacxoa (Hampumep, auadparma, Tpy6a BeHtypu u ap.)
npeobOpasyroliee ero B APYryr BeIuuyuHy (mepenan AaBlIeHUM), yIOOHYIO Ui
U3MEPEHHUs, Ha3bIBAIOT IPEOOpa30BaATENEM PACX0/a.

KonudecTBo BemiecTBa U3MEPSIOT WIM B €IMHMUIIAX Macchl (T, KT, T), WA B
equuuIax oobema (M°, cM’, ). Pacxomx u3MepsIoT B €IMHUIIAX MACChl MM 00beMa,
OTHECEHHBIX K €IMHUIIAM BpeMeHH (KI/4, M’/1).

Meron Cy:KE€HHWs TOTOKa. TeopeTMYecKOM OCHOBOM METO/A SBJISACTCA
ypaBHeHue bepHymumm u Teopema Ditnepa, MOApoOHO H3y4yaeMble B Y4E€OHBIX
nporpammax «MexaHuWKa OSKHIKOCTeM U Ta3oBy. Vcmonmb3yemble mNpuOOpPHI
(mnacdparma, comno, TpyObka BeHTypw), Ha3pIBaeMble MEPBUYHBIMHU DJIEMECHTAMH,
YCTaHaBJIMBAKOTCS B IMOTOKE Cpelbl, TeKylled mo TpybompoBony. OHHM CO34arOT
PA3HOCTh CTATUYECKUX JABJICHUI MEXKYy BXOJOM M BBIXOJIOM U3 MPUOOpa, 3HAYEHUE
KOTOPOM TMO3BOJSET OMNPEIEIUTh PACXOMd, €CIA HM3BECTHbI TEPMOJMHAMUYECKUE
yCIIOBUSI TE€YEHUS, OMUCAaHbl (OPMBI M CIOCOOBI MCIOJIb30BaHUS MPHUOOPOB, IS




KOTOPBIX MHOTOYUCIICHHBIE TapUPOBKHA TMO3BOJIMIIM IIOJIYYUTh COIJIACOBAHHBIC
CUCTEMBI UCTIOIb30BaHusI. OCHOBHBIE (hOPMYJIBI:

nd?  ce
o q"r:T 1 VzAppl;
MaCCOBBIU pacxon I-B

G _md®  ce 2Ap

P 4 fi-p*\ e’

qy
00BEMHBIN pacxo

rae d — JauaMeTp OTBEPCTHS HCIOJIb3yeMOTO MEPBHYHOTO mpubopa: ¢ —
kodhdunmeHT pacxona; € — kodddurment pacmmpenus (€ < 1 s CKUMaEMbIX
cpen); (f — orHomenue auameTpoB (f = d/D (D — puamerp BXOIHOIO
TpyOomnpoBoJa WIM BXOAHOW JuaMerp TpyOku Bentypu); p — abOcomoTHOE
JaBlieHUE B cpefie (p; — Ha BXOJE, p» — Ha BBIXOJIC WIH B TOPJIE; HUKHUN WHICKC
«1» COOTBETCTBYET COCTOSHHIO CpEIbl B CEUYCHHH, TIJIe MPOU3BOJUTCI OTOOP
BXOJIHOTO JIaBJICHUs); Ap — pa3HOCTh JaBiCHUU (p; - p:); p — IUIOTHOCTH CPEIb.
KoadduuuenT pacmmpenus € paccuuThiBaeTcs o hopmyre

e =(041+035pH22
kp " rne k — mokazarenb aquadaThl.

H3mepenrie 00beMHBIMU cueTynkamMu. OObEeMHBIE Ta30BbIE CUYETUYHUKHU I1O
OPUHIMIY  JIEWCTBUSI ~ TOJPA3NeNsaloTcs  Ha  MeMOpaHHble  (JIOTIACTHBIE,
nuadparMeHHbIe), pOTAIIMOHHbBIE, TAXOMETpUUYECKHE (TypOUHHBIC), aKyCTHYECKUE U
BUXpeBbie. [IpUHIMIBI KOppeKny MmaoTHOCTH. OO0beM raza V' mpu JaBiICHUH H
Temrneparype uaMepenus (p, 7) NpUBOAUTCS K HOPMAJIbHBIM yCIoBUsIM (py =101325

Vo=V PTyz
polz

ITa, 7, = 0 °C) c noMoI1bi0 ypaBHEHHS COCTOSIHUS:
rjae Z — Kod(OPUIMEHT CKUMAeMOCTH PacCMaTPUBAEMOTO Ta3a.
ABTOMAaTHYECKasi KOPPEKIIHs TUIOTHOCTH B IPUOOpAxX ydeTa pacxojia raza MOXKeT

OCYILIECTBIISTHCA MEXaHUYECKUMU CPEJICTBAMU WJIM BBIYUCIUTEIIbHBIMU MAIlIMHAMM.

B stom cnydae OBM obGopyayrotcs untepdeiicaMu ¢ pa3iMuHbIMU JTaTYUKAMH.

CyniecTByrOT KOpPpPEKTOpbl TOJABKO MO Temneparype. Ilpm srom wusmepeHus z

OOBIYHO HE MTPOBOJATCA.

PernamenTupyromue nosioxkeHus. KoHTpoiab u3MepUTENbHBIX OPHOOPOB B
o0meM BUAE  JODKEH  ONpPENENsAThCA  MPAaBOBBIMU  aKTaMH,  KOTOpPBIE
periiaMeHTupyroT: 1) wucciaegoBaHMEe U HUCHBITAHUE MOJEIEH H3MEPUTENbHBIX
npuOoOpoB, UMesl B BUY MX anpoOaluio; 2) NepBUYHYI0 MOBEPKY KaxXJA0ro HOBOTO
WIK OTPEMOHTHUPOBAHHOTO MpUOOpa, TMO3BOJSIONIYI0O KOHCTaTUPOBATh, YTO ITH
npuOOpsl  OJIMHAKOBBL C  OJOOPEHHBIMM MOJEISIMH M OTBEYAIOT peria-
MEHTUPYIOIIUM TMPEINUCAHUAM; 3) TEPUOJUYECKYIO0 IMOBEPKY MNPUOOPOB, HAXO-
JSIIMXCS B OKCIUTyaTallM, B XOJ€ KOTOPOM MOKET OBITh NMPEIIUCaH PEMOHT; 4)
YCTAaHOBKY MOHTQ)KHMKOM, MMEIOIIUM JOIYCK; 5) Aeknapanuio o0 ycTaHOBKE; 0)
pa3pellieHre Ha SKCIUTyaTaluio; 7) PeMOHT MUMEIIIUM JOMYyCK PEMOHTHHKOM; &)
NOBEPKY MOCJIE PEMOHTA.

Horpemnoctu.  [lpuBoguMble B pErjJaMEHTHPYIOMIMX  TOJIOXKEHUSIX
NOTPEIIHOCTH, €CIU yKa3aHbl B %, BCErga OTHOCATCS K H3MEpSeMbIM IMPUOOPOM
3HAYEHUsIM, & HE K MaKCUMaJIbHOMY pacxoqy. OHU JUJIs BCEX THUIOB CYETUMKOB MPU
NEPBUYHOW U TMEPUOJMYECKOM NOBEPKaX HE JIOJDKHBI BBIXOAUTH 32 MPEAEIbl
MaKCUMaJIbHO JomycTUMBIX (1 ... £4 %).

OCHOBHBIC THIIbI _CUYETYUKOB. Membpannvie cuemuuxu (OuagpazmenHvie,
KamepHbule, 10nacmHuvle) — CUYETUMKH Ta3a, NPUHIUI JEeHCTBUS KOTOPHIX OCHOBaH
HA TOM, 4YTO TMpPHU TOMOIIM PA3IUYHBIX TOJBMKHBIX MPeoOpa3oBaTEeIbHbBIX
AJIIEMEHTOB a3 pa3JIesaioT Ha oM 00beMa, a 3aTeM MPOU3BOJAT UX HUKIMYECKOE




cymmupoBanue (puc 8.8.).

Pomayuonnvie cuemuuxu. VIMEIOT NOCTOWMHCTBA: HET TMOTPEOHOCTH B
AIIEKTPOIHEPTUH, JOJITOBEUHOCTh, BOZMOKHOCTh KOHTPOJISI HICTIPABHOCTH PAOOTHI IO
nepenaay JJaBJICHHUS HA CYETYMKE BO BpEeMs pabOThl, HEUYBCTBHUTEIBHOCTh K
KpaTKOBPEMEHHBIM Meperpy3kaMm. PoTallmoOHHBIE CUETUYMKHU IIMPOKO MPUMEHSIOT B
KOMMYHQJIBHOM XO3SIMICTBE, OCOOCHHO B OTOMHUTEIBHBIX KOTEJbHBIX, a TaKXKe Ha
HEOOJIBIIINX U CPEHUX TPEATPUITHUSX.

Typounnvle cuemuuxu. B HUX 110 BO3/ICUCTBUEM MOTOKA T'a3a MPUBOIUTCS BO
BpallleHUEe KOJIECO TYPOUHBI, YUCIO 000POTOB KOTOPOTO MPSIMO MPOMOPIIHOHATBHO
npoTekarInemMy oobeMy rasa (puc. 8.10).

Axycmuyeckue (ynompaszgykogvie) pacxooomepul. I[lpuHuun ux aedcTBUA
OCHOBaH Ha M3MEPEHUHU aKyCTU4YeCKOro 3(ddexTa, BO3HUKAIOMIETO IMPU MPOXO0JIEe
KoJieOaHUN Yepe3 MOTOK KUIKOCTH WJIM Ta3a, W 3aBUCUT OT pacxoxda (puc. 8.11).
[Toutu Bce mMpuUMEHsSEMbIE Ha MPAKTHKE aKyCTHYECKHE PACXOJOMEphl paboTaloT B
yJIbTPA3BYKOBOM JMAINA30HE YACTOT U MOATOMY HA3bIBAIOTCA YIbTPa3BYKOBBIMHU.

Buxpesvie pacxodomepwi. [IpuHIMN UX JEUCTBUS OCHOBAH HA 3aBUCHUMOCTH
pacxoia OT KojeOaHUN [aBJ€HUS, BO3HUKAIONIMX B IOTOKE B MpoIEecce
BUXPEOOpa3oBaHUsl, WM KOJeOAaHUM CTpyH, MOCIE MPENSITCTBUS OIpPEACICHHOMN
¢dbopMBbI, OOBIYHO B BUJIE YCEUCHHOU TpaneuuaaibHoi npusmsl (puc. 8.12). [lozaau
Tena OOTEKaHUsI PacCIoJaraeTcs YyBCTBUTENBHBIM 3JIEMEHT, BOCHPUHUMAIOIIUI
BUXPEBBIEC KOJICOaHUSI.

Jleknusn 16
Ocnognvie nonamus u Kpumepuu naoexycnocmu. Haoescnocms u mexnuxo-
IKOHOMUYECKUIL PAcYen PACnpedesumenbHblX CUCHEM 2a30CHADIHCeHUs
Poct cTpouTenscTBa razocHaOXKarolmmMX CcHCTeM TpelyeT naibHeHIIero
MOBBIIICHUS] UX HAJEKHOCTH, T.€. CIOCOOHOCTH TPAHCIIOPTUPOBATH MOTPEOUTENIM
ra3 ¢ CcoOJIOfeHHEeM 3aJaHHBIX [apaMeTpoB Mpu H.y. OJKcmayaranuu. C
YBEJIMYECHUEM BPEMEHU OHKCIUTyaTallil CHCTEMbl YBEJIMYMBAETCS BEPOSITHOCTD
OTKa3a ee oayeMeHTOB. HanexXHOCTh oOTpakaeT AJTOT MPOLECC U TOITOMY
IpeCTaBiIsieT cO00i XapaKTEepUCTUKY Ka4eCTBa, OTHECEHHYIO KO BPEMEHHU.
OCHOBHOHW XapaKTEPUCTHKOW HAJICKHOCTH CHUCTEMBI SIBISIETCS BEPOSTHOCTH
0e30TKa3HOM ee paboThl B TEUEHUE 3alaHHOr0 Nepruoaa BpeMeHu. CyIiecTBYIOT Ba
OCHOBHBIX ITyTH IOBBIIICHHUS HAJEXKHOCTU: IMOBBIIIEHUE KAuecTBa 3JIEMEHTOB, U3
KOTOPBIX COCTOUT CHCTEMA, U pa3paboTKa METO/IOB MPOEKTUPOBAHUS CUCTEMBI U3
3JIEMEHTOB, HaJIe)KHOCTh KOTOPBIX HUXKE TpeOyeMOoi HaZIe)KHOCTH CUCTEMBI.
HagexxHocTb  cucTeMbl  JOMOJHUTENBHO — XapaKTepU3YIOT  CIEXYIOIIMMHU
MNOHATUSAMU: JOJTOBEYHOCTHIO M PEMOHTONPUTOAHOCTHIO. [l07 MOITOBEYHOCTHIO
3JIEMEHTa CUCTEMBI MOHUMAIOT €r0 CIIOCOOHOCTh K JUTUTEIBHON IKCIUTyaTalllH MIPH
00€ecreyeHnn JIOJKHOIO TEeXHHYecKoro oobcmyxuBaHus. IlpucrnocoOieHHOCTb
AJIEMEHTOB CETH K MPEeAyNpexACHUIO, OOHAPYKEHHIO W YCTPAHEHHIO OTKa30B
Ha3bIBAIOT PEMOHTOIIPUTOHOCTHIO.

MexaHndecKkue TOBPEXKACHUS TMOA3EMHBIX Ta30MpPOBOJOB BO3HHUKAIOT IMPH
HETMPaBUJILHOM WM HEOPEKHOM TMPOHM3BOJICTBE CTPOUTEIHHO-MOHTAXHBIX PabOT
BOJIM3M MECT HX IMPOKIAIKH, I[OITOMY OIpENEICHHAass YacTb MEXaHUYECKHX
HOBPEXJACHUN HOCUT CIIydallHBIM XapakTep, YTO CIEIyeT yUYUThIBATh MPHU pacuerax
Ha/Ie)KHOCTHU PACTIPEIETUTENbHBIX I'a30BbIX CETEH.

3HAYUTENIbHOE KOJIMYECTBO MMOBPEKICHUM Tra30IpOBOJOB BO3HUKAET H3-3a
KOPPO3MOHHOTO BO3/ACWUCTBUSA TpyHTa WM OJYXKAAIOMIUX TOKOB. AKTHUBHBIC



KOPPO3UMOHHBIE IPOLECCHl IPOTEKAIOT B  MECTaX HApyLICHUS  U30JALHU
ra3onpoBofoB. HapymeHus u30180UHA  ABISIIOTCS  CIEACTBUEM  CIy4YalHBIX
ne(pEeKTOB, KOTOPbIE MMENIM MECTO MPHU €€ HAHECEHWHU, TPAHCHOPTHUPOBAHUU TPYO
WIM UX YKJIaJKe B TpaHuer. J(epekTsl n3010un UMEIOT MECTHBIM U CIIy4aiHbIN
XapakTep pacopeneneHuss Mo JUIMHE TpyObl. BO3MOXHOCTH HECKOJIBKUX
NOBPEXKJECHUNA 10 JJIMHE OKPYKHOCTH TpPYyObl SBISIETCS COOBITUEM BeChbMa
MaJOBEpPOSATHBIM.  Jlpyram BHIOM HOBPEXKACHUN MOA3EMHBIX Ta30MPOBOJOB
ABJISIFOTCSL  Pa3pbIBbl CBAPHBIX IIBOB, KOTOPBIE MPOUCXOAAT IIPU CIy4ailHOM
COBNAJCHUM TOHMWKEHHBIX COMPOTUBJICHUI IIBOB U3-3a Je(EKTOB CBApKU U
YBEJIMUEHHBIX HAarpy30Kk Ha TpyOONpOBOJA, OOBIYHO CBSA3aHHBIX C JAedeKTamu
cTtpoutenscTBa. s oOHapyxeHHs Ae(pEeKTOB KauyeCTBO CBapKd TOPOACKUX
ra3onpoBOJOB KOHTPOJIMPYIOT (PU3MUECKMMH METOJaMH, OJHAKO KOHTPOJIIO
IIOABEPIalOT HE BCE CThIKU. HO M Ipyu KOHTpOJIE MOTYT OKa3aTbCs Cily4yau, KOraa
nepeKTHbIe MIBBI OyIyT HE3aMEUEeHHbIMH M B JajIbHEHIIEM IMpU MeperpysKax
MPOU3OUAET HMX pa3pylICHUE.



