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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpr0 OCBOCHHUS TUCIMIUIMHBI «Y CTPOWCTBO M AKCILIyaTaIMsl ra30pacipeIeuTeIbHbIX
CUCTCM» ABJIAICTCA U3YUYCHUC BHUJIOB CUCTEM I‘aSOCHa6)KeHI/I5I, CHOCOGOB HUX MPOCKTHPOBAHUSA U
pacuera.

JInst TOCTHIKEHUS! TIOCTABJICHHOH LIEJIM HE0OXOIMMO PELIUTh CIISIYIOLINE 3a/1a4H:

- 03HAKOMHTBCSI C COCTOSIHUEM U MEPCICKTUBAME Pa3BUTHSI CUCTEM ra30pacipeiesicH s U
razonorpebnenus u ECT;

- 03HAKOMHTKCSI C BUJIAMU CHCTEM T'a30pacipe/ie/iCHUs i ra30oTpeOIeHus;

- TOpPOBECTHM H3YYEHHE M aHAJM3 CIIOCOOOB THIPABIMYECKOTO pacyeTa CUCTEM
ra3opacrpe/ie/ieHus ¥ ra30rnoTpedacHusl.

[TnaaupyeMbIMu pe3ylibTaTaMu 00YYEHHUS 0 TUCIUIUIMHE (MOIYIIIO), SIBJISIFOTCS] 3HAHUS,
yMeH#UsI, HaBbIKH. [lepeueHb MIaHUPYEMbIX PE3yJIbTATOB OOYUCHHS MO AUCIMIUIHHE (MOIYIIIO),
COOTHCCCHHLIX C IINIAHUPYCMBIMU PC3yJIibTaTaMHU OCBOCHHA O6p3,30BaTeJIBHOI71 IIporpamMmal,
npejicTaBicH B Tabuiie 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y9EeHUS TUCIUILTHHBI (MOTYJIs)

Konu
PesynbraTel 00y4yeHuUs 10 AUCIUIUINHE
Ha3Banue Kon u (dbopMmyHIpoBKa
OIIOII BO, (dbopMmyIHIpoBKa HHIUKaTOpa Kon
COKpaIlleHHOe KOMIIETEeHIIUN JIOCTYDKEHUS pesyn DOpMYIHPOBKa Pe3yIbTaTa
KOMIIETEeHIIUN TaTa
21.03.01 [IKB-1: [IKB-1.1x : PJ1 3HaHue | TpeOOBaHUS HOPMATHBHBIX
«Hedrerazooe | CriocoOHOCTH IIPUMEHSIET 3HaHUS JIOKyMEHTOB 110 YCTPOMUCTBY
b1 (S (03 MPOBOJUTB paOOTHl | Ha3HAYCHUS, U 3KCIITyaTaluu
(b-HO) 10 JUarHOCTHKE, IIpaBUII ra3opacrpelenuTeIbHbIX
TEXHUYECKOMY 9KCIUTyaTaIlu U CHUCTEM
00cIy>KUBaHUIO, peMoHTa P/I2 | YMeHue | BBIOJTHATH TEXHUUECKUE
PEMOHTY H HedrerazoBoro paboThI 10 HKCILTyaTaHH
9KCIUTyaTalIH obopynoBaHus, ra3opacrpeeuTeNbHBIX
TEXHOJIOTHYECKOTO | METOJIOB MOHTaXa, CHCTEM B COOTBETCTBHH C
00opynoBaHus B PETYINPOBKH U TEXHOJIOTUYECKUMHU
COOTBETCTBHH C HaJlaJIKu periamMeHTaMu
BBIOpaHHOM chepoii | 00opynoBaHus P3 | Haebik | BeiGopa u npuMeHeHHs
npodeccnoHamTbHOMI HOPMATHBHOW TEXHUYECKOM
JIeSITETBHOCTH JIOKyMEHTAIHH,
COOTBETCTBYIOIIEH
IIOCTABJICHHOM 3a/1a4e
npodeccruoHaIbHOM
JIESITETIBHOCTH
[MKB-1.2x : P14 3HaHWe | METO/bI TUAPABIUIECKOTO U
aHAITU3UPYeT MIPOYHOCTHOT'O PACYETOB
napaMeTpsl paboTHI CHCTeM ra30CcHa0XEHHs U
TEXHOJIOTHYECKOTO ra3onoTpeOICHHs
000pyIOBaHUs B PS5 | YMmeHue | npuMeHSTb METOABI
COOTBETCTBUH C TUJIPAaBINYECKOrO U
HOpPMaTHBaMH B MIPOYHOCTHOIO PacyeTOB
paMKax perieHus cHcTeM ra30cHa0XeHUs U
MTOCTaBJIEHHBIX ra3onoTpedyIeHHs
3a1a4 P16 HaBpix | ruzppaBinueckoro pacuera
npogeccuoHanbHON ceTeil ¢ HCIOIb30BaHUEM
JIESITETTBHOCTH MIPOTPAMMHBIX B PaCcYEeTHO-
rpaUIecKuX METOAOB
TIKB-2 : IMKB-2.1x : P7 3HaHWe | METOAOB OpraHU3aIuN
CriocobHOCTB MPUMEHSET 3HAHHUS paboT TEXHOJIOTHYECKUX
OCYILECTBIIATh METOZOB MIPOIIECCOB
OpraHU3aIHIO opraHu3anus pador ra3opacrpeaeuTeIbHBIX
pabor 1o TEXHOJIOTHYECKUX CUCTEM




OTePaTHBHOMY
COIIPOBOXKICHHIO
TEXHOJIOTUYECKUX
IPOLIECCOB B
HedTerasoBoit
oTpaciu
COOTBETCTBHH C
BBIOpaHHOM cepoii
npoQeCCUOHATBHOM
JICATEIbHOCTH

MPOLIECCOB P8 | Ymenue
He(TEra30Boro
KOMILIEKCa

P19 Haggsix

OCYIIECTBIISTH
OpraHU3aIUio
IKCILTyaTallu
ra3opacrpeeauTeNbHbIX
cUCTEM

OpTaHM3AINH 3KCIUTyaTallun
ra30pacnpeneTnTeNbHBIX
cucTeM

2 MecTo aucuMiiimHbl (MoayJs) B crpykrype OITIOII

Juctunnuaa «YCTpoNCTBO U 3KCIUTyaTallks ra30pacipeeIuTeIbHbIX CUCTEM) BXOJUT B
CTPYKTYPY BapHaTHBHOM yacTu yueOHoro miaHa Hanpasienus 21.03.01 Hedrerazoroe nero.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJMYEeCcTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IuULE 2.

Tabmuna 2 — O6mas TpyI0eMKOCTh AUCIHILTAHBI

Cemectp | Tpynoemkocts OO6beM KOHTaKTHOM paboThI (dac)
(0D0)
Hazpanue dopma Yactp WK CPC ®dopma
OIIOIT BO o0y4eHust YII Kypc AymuropHast BueayutopHast aTTecTaluu
(390, B.E.) Bcero
0300) nek. | mpak. | mab. A KCP
21.03.01
Hedrerasosoe 00 b1.B 6 4 55 36 0 18 1 0 89 €]
JIETI0

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miiaH, OTpaKAOUIMN COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM Y4eOHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBHH
C Y4eOHBIM IJIaHOM, IIpHUBEEH B Tabnue 3.1
Tabnuua 3.1 — Pa3aens! JUCHUUIUIMHBL (MOJYJIs), BUJIbI Y4€OHOU NEATETbHOCTH U (POPMBI
Tekymero Koutpodis s OPO

Kon Kon-Bo wacoB, oTBeiecHHOE Ha
®dopma
Ne Hazpanue Temsl pe3ynbraTta
Jlex Ipaxr JIab CPC TEKYILETO KOHTPOJIS
00y4eHust
OCHOBHEBIE CBEJIEHHUS O
razopacnpeaeauTenbHbIX

1 | cerax. CoiicTBa ra3os. P4, Pa7 8 0 0 14 CobecenoBanue
I'mnpaBnuueckuii pacuer
Ta30pachpeAeIUTebHBIX CeTeH
Perynstops! naBieHus rasa. CobecenoBanue,

2 YIUITOPEI 1 P15, PII8 6 0 4 15 A
["a30peryssiTopHble CTAHLUH. naboparopHas paboTa
I'mapaBavueckuil pexum
ra3oBbIx cereil. HapyxHbie CobecenoBanme

3 | rasompoBozsl. TpyOs! u Pa1, P12 8 0 4 15 A ’

naboparopHas pabora
OCHOBHAs apMaTypa JJis
ra3oBBIX CETEH.




Buytpennue ycrpoiictsa
ra3ocHa0)xeHus. XpaHuIuIna PJ3, P15, CobecenoBanue,
MPUPOAHOTO Ta3a u P19 naboparopHas padoTa
ra303aMpaBOYHbIE CTAHIUHL.
OOmue cBefeHus o
COKIDKEHHBIX YTIIEBOIOPOTHBIX
razax. TpaHCIOPT CXKM)KEHHBIX
YIJI€BOJOPOI0OB. XpaHEHUE
COKIDKEHHBIX YTJIEBOIOPOJHBIX
Ta3o0B.
KycroBsie 6a3b1 1
Ta30HAIOJHUTEIbHBIC CTAHIIUH.
PesepByapHble 1 OaJTOHHBIE
YCTaHOBKH ra30CHA0KEHHSI.
HTtoro no Tabéauue 36 0 18 89

CobecenoBanue,

PJI2, PJ16 6 0 4 15 nabopaTopHas paboTa

CobecenoBanue,

PJI5, P/I8 4 0 2 15 | raGopatopmas paora

4.2 Copep:xanue pa3aejoB U TeM JUCUUIIUHBI (Moay.as) Aias ODO

Tema 1 Ocnoguvie ceedenusi o eazopacnpedenumenvHvlx cemsx. Ceolicmea 2a308.
T'uopasnuueckuii pacuem 2azopacnpeoerumenbHbiX cemell.

Conepxxanne Tembl: (OCHOBHBIE CBEINEHUS O Ta30pacHpeieUTENbHbIX CETAX U
XpaHWIUIIAX ra3a. ['oproune rasel, UCHOIb3yeMbIe IS Ta3ocHa0keHus. OCHOBHBIC (hM3HUECKUC
cBoiictBa raszoB. [loTpeOutenu rasza. Pexxum motpeOnenusi raza. PacueTHwsle pacxoisl rasa.
I'mppaBiuyeckuii pacdeT MPOCTBIX TIa30MPOBOAOB. ['MapaBiIMyYecKHili pacdeT ra3olpOBOJIOB
HU3KOT'0, CPEJHETO U BBICOKOTO J1aBJIeHUs. [ 'MipaBIuyecKuil pacueT HaKJIOHHBIX ra30IPOBOJIOB.
Metonbl pacueTa TYNMKOBOW Tra3opaclpeiesuTeNIbHON ceTH. MeToa «IpeaeinbHON BBIFOABDY.
['uapaBauyeckuii pacyeT KOJIbLIEBBIX ra30paclpeIeIUTEIbHbIX CETEM.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTMH: JIeKIuH, NPaKTUYECKUE 3aHITHS.

Buael caMocTosATENIbHON MTOATOTOBKU CTYJIEHTOB M0 TeMme: M3ydeHrne KOHCIEKTA JICKIHM.
IToaroroBka K NpakTUYECKUM 3aHITHUSM.

Tema 2 Peeynamopul oasnenus 2aza. I asopecynamopuvie cmanyuu.

Conepxxanne Tembl: PerymupoBanue naBneHusi rasa. Kiaccudukanus peryiasiTopoB
naBieHus. KOHCTpyKTHBHBIE OCOOEHHOCTH PErYJSTOPOB JAaBlieHUs rasza. Pacuer mpomyckHOU
CITOCOOHOCTH PEryJsiTOpOB AaBieHUs. PazMelieHne ra3operyasTOPHBIX IMYHKTOB U YCTaHOBOK.
Y CTpolcTBO ra3operyisTOPHbIX IIYHKTOB. I'a3opacpenenurenbHble CTAaHIUK.

®opMbI ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJOTUM: JIEKIINH, IPAKTUYECKUE 3aHATHS.

Buapl caMocToATENbHOM MOATOTOBKH CTYIEHTOB 1O TeMme: M3yueHne KoHCeKkTa JeKIUi.
IToaroroBka K MpakTUYECKUM 3AHATHUSAM.

Tema 3 T'uopasnuyeckuii pedxcum 2azoevix cemeii. Hapyowcnvie cazonpoeoowi. Tpyowr u
OCHOBHAs apmamypa OJisl 24308bIX CEMel.

Conepxanue Tembl: Pexum paboThl ra3oBbIX ceTeil. ['mapaBiauueckuil peskuMm ra3zoBoit
ceTh HH3KOro namieHus. Ce30HHOe peryjaupoBaHHUE JaBlIeHWs Tra3za Ha Bbeixoxe u3 [PIL
Hapy>xHble ra3ompoBojibl ra3opacrpenenuTeNbHbIx cereil. TpyOsl n ux coeaunenus. ['a3oBas
apmarypa u obopynoBanue. [Ipuemka u BBoJ ra3onpoBOIOB B IKCIUTyaTallHIo.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTMH: JIEKIIMH, MPaKTUYECKUE 3aHITHS.

Bunbl caMOCTOATENBHOM MOATOTOBKYU CTYAECHTOB 10 TeMe: M3ydeHne KOHCIIEKTa JIEKIUH.
IToAroToBKA K MPAKTUYECKUM 3aHATHAM.



Tema 4 Buympennue ycmpoiicmea 2a3ochabdicenus. Xpanuiuwa npupooHo20 2dasa u
2a303anpagoyHvle CMaHyuu.

CopepxaHue TeMbl: YCTPONCTBO BHYTPEHHUX TIa30lpOBOJOB. bbITOBBIE Tra3oBbIE
npuOOpel. MeTOobI KOMIIEHCAIIUA CE30HHBIX, CYTOYHBIX M YACOBBIX KOJIeOAHUH IMOTpeOIeHUs
raza. AKKyMyJIHpYIOIIasi ClioCOOHOCTh MarucTpaiabHOro razonpoBoja. [lon3emMHubie xpaHunuina
rasa. ['a30HanoIHUTEIbHBIC CTAHIIMU CKATOI0 MPUPOJHOTO rasa.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJOTUM: JIEKIIMH, MPAKTUYECKUE 3aHATHS.

Buapl caMocToATENIbHOM MTOATOTOBKU CTYIEHTOB 10 TeMe: M3yueHne KOHCIIEKTa JIEKIUH.
[ToaroroBka K MPaKTUYECKUM 3aHSATHSM.

Tema 5 Obwue cedeHuUsi O COHCUNCEHHBIX YeleB000pOOHbIX e2a3ax. 1pancnopm
COHCUNCEHHBIX Y2N1e8000P0008. XPAHEHUE CHCUINCEHHBIX V2TIe8000POOHbIX 2a308.

Conepxanne Tembl: IlepeBozka CYI' B kene3HOmOpOXHBIX IucTepHax. IlepeBo3ka
CKIDKEHHBIX Ta30B B  aBTOMOOWJIBHBIX [HCTepHax. [lepeBo3ka CXKIKEHHOrO Tasa
AaBTOTPAHCIIOPTOM B OallJIOHaX M «CKONB3SIUX» pe3epByapax. llepeBozka CYI BoaHbIM
tparcrnoproM. Tparcnoprupoka CYI' mo TpydompoBogam. Omnpenenenne 00bEMOB XPAHUIIHIIL
Xpanenue CYI' nmopn naBineHueM B MeTaiimyeckux pesepByapax. [llaxthele xpanwimma CYT.
[Toxzemunie xpanmwmia CYI™ B oTinoxxeHusx kaMmeHHou conu. M3orepmudeckoe xpanenue CYIT
B CTAJIbHBIX U KeNe300eTOHHBIX pe3epByapax. [logzemusie nenonopoausie xpanuwuma CYT .

@opMbI U METOABI MPOBEJICHUS 3aHATUH MO TeMe, MPUMEHsEeMble 00pa30oBaTEIbHBIC
TEXHOJIOTMH: JIeKIUH, NPaKTUYECKUE 3aHIATHS.

Buael caMocTosATENbHON MOATOTOBKU CTYJIEHTOB M0 Teme: M3ydeHrne KOHCIEKTA JICKIIHM.
[ToaroToBKa K MPaKTUYECKUM 3aHATHSM.

Tema 6 Kycmosvie bazvl u eazonanonHumenvivie cmanyuu. Pezepsyapuvle u 6anionHvie
VCMAHOBKU 2A30CHAOINCEHUS.

Copepxanue TeMbl: YCTPOWCTBO KyCTOBOW ©0a3bl (TFa30HAMOIHUTEIBHOW CTAHIIUN)
CKIDKEHHOTO  YIVIGBOJOPOJIHOTO  Ta3a. AHAIU3 METOJOB TMEPEMEIICHUS  COKIKEHHBIX
YIIEBOJOPOAHBIX Ta30B. 3ampaBKa aBTOMOOWJIEH CKM)KEHHBIMH YTIEBOJAOPOIHBIMU Ta3aMH.
Perazudukamnmss CKIKEHHBIX  YIVIEBOJOPOJIHBIX Ta30B. KOHCTPYKTHUBHBIE OCOOCHHOCTH
ucrapuTesie CXKMKEHHBIX YTIIEBOJOPOAHBIX Ta3oB. PesepByapHble OalIOHHBIE YCTAaHOBKH C
€CTECTBCHHBIM W UCKYCCTBCHHBIM HCTapeHueM. VCrmonp30BaHUE Ta30BO3MYNTHBIX CMECEH IS
ra3oCHa0KeHUs.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEeXHOJOTHH: JIeKInu, MpakTUYeCKue 3aHsATHUSI.

Buael caMocTosATENbHOM MOATOTOBKU CTYJIEHTOB IO Teme: M3ydeHrne KOHCIEKTA JICKIIH.
[ToaroTroBKa K MPaKTUYECKUM 3aHSATHSIM.

5 Meroauveckne YyKazaHus Aas O0YyYAIOIIMXCH MO0 M3YYEHHI0 M PpPeau3anuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKoOMeHAAUMH OOYYAWIIUMCS MO0 M3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM padoThI

B xome u3yueHus NAHHOIO Kypca CTYAEHT CIyIIAeT JIEKIMM IO OCHOBHBIM TEMaM,
MOCEIIAeT MPAKTUYECKUE 3aHATUS, 3aHUMAaeTcsl HHAWBHAYyanbHO. [IpakTuueckue 3aHATHS
OpEeNoNaraloT Kak MHIUBUAYaJbHOE, TaK W TPYIIIOBOE BBINOJIHEHHWE IOCTAaBJIEHHBIX 3ajad,
KOJIJIEKTUBHOE 00CYKIEHHE TIOJTYyYEHHBIX Pe3yJIbTaTOB.



Ocoboe MeCTO B OBJAJCHHUHU JAaHHBIM KYPCOM OTBOJHUTCS CaMOCTOSITEIBHOM pabore 1o
U3YYCHHIO JIUTEPATYPHI, DJICKTPOHHBIX H3JaHHi, paboTe ¢ OMOIMOTEYHBIMH M TIOMCKOBBIMHU
CHCTEMaMH.

Hauunast u3yveHue TUCIUILIMHBI, CTYICHTY HEOOXOMMO:

- 03HAKOMHMTLCS C MPOTPAMMOM, M3YYUTh CITUCOK PEKOMEH/IyEMOM JINTEPATYPHI;

- BHUMATEIBbHO pa3o0parhCs B CTPYKTYypEe Kypca, B CHCTEME paclpeieieH s yaeOHOro
Marepuaa o BUIaM 3aHsITHi, popMaM KOHTPOJIS, 9TOOBI KMETH IPEICTABICHUE O KYpPCE B LIEJIOM;

- uapopmanmonnsie Texuonoruu: Microsoft Office Professional Plus 2013 Russian

5.2 OcobenHocTH opraHu3anuu oOO0y4YeHHs JJs JHMI ¢ OrPaAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pOBbSl U HHBAJU/0B

[Tpr HEOOXOMMOCTH OOYJAFOIIIUMCS U3 YU CIIA JIUIT C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/TOPOBBSI
U WHBAIMAOB (TI0 3asBJICHHIO OOydaromierocs) MpeaocTaBisieTcss ydeOHas wuH(opMmanus B
JOCTYIHBIX OopMaxX ¢ y4ETOM UX UHIUBUAYAIBHBIX MICUXO(PU3NIECKIX 0COOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; WHUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DIOCYpOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYJIbTALIMU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EKTPOHHOTO IOKYMEHTA;
WHJVBHyaJIbHbIE KOHCYJIbTAallUM C IIPUBJICYCHHEM CYpAONEPEBOJUMKA; HWHAWBUIYAIbHbIE
3a/1aHus], KOHCYJIbTAllUU U JP.

- IUTs1 JTUT] C HApYIICHUSIMU OTIOPHO-/IBUTATEIBHOTO alllapaTa: B eyaTHoO# opme; B hopme
3JICKTPOHHOI'O TOKYMEHTa; NHIUBUYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oHI OLIEHOYHBIX CPEICTB /JIfl MPOBEIeHUs TEKYIIEro KOHTPOJIsI U MPOMeKYTOUYHOI
arrecTauMy 00y4aroMXCcs M0 JMCUMUILINHE (MOIYJII0)

B coorBerctBun ¢ TpeboBanmsmMu PI'OC BO s arrectauuu oOydarommxcst Ha
COOTBETCTBUE MX IE€PCOHAIBbHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIE 33aJaHUS,
METOJAMYECKUE MAaTEpHasbl, ONPEACISIIOIME MPOLEAYPhl OLICHWBAaHUSA 3HAHWW, YMEHHU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTeIH, He0OOXOAUMBIE [T OLICHKH 3HAaHUH, yMEHUH, HABBIKOB
U XapakTepu3ymoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0pa3oBaTebHON MpOrpaMMel, ipezcTaBieHsl B [Ipunoxenun 1.

7 Y4yeO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenas rnumepamypa

1. T'azopacnpenenenue : yueOHuk / A. A. Kopmak, C. B. Kuraes, E. A. Jlio6un, B. B.
Muponos ; moa. pea. npod. A. A. Kopmaka. - Mocksa ; Bonoraa : Undpa-Unxenepus, 2022. -

596 c¢. - ISBN 978-5-9729-0833-2. - Tekcr : omektponnsii. - URL:
https://znanium.com/catalog/product/1904200 (mara o6pamenus: 23.07.3783). — Tekct
JJIEKTPOHHBIN.

2. Mupomanyerko, T. A. IIpoektupoBaHure U 0€30MaCHOCTH ra3opacipeaeTUTEIbHBIX
cucreM : yuebHoe nocobue / T. A. Mupomnandenko. - Mocksa ; Bosnorna : Undpa-Unxenepus,

2022. - 164 c. - ISBN 978-5-9729-1030-4. - Tekcr : omekrponHsii. - URL:
https://znanium.com/catalog/product/1904207 (nata o6pamenuns: 23.07.3783). — Teker
AIIEKTPOHHBIN.

3. ObopynoBaHue ceTeil TazopacnpeieNieHus U ra3onorpediaeHus : yauedbHoe mocooue Ass
By30B/ C.M. Cycnos, E.O. Kampinuna, A.C.Mscaukos, /[l. B. PezuukoB. — Mockaa :



WznatenbcrBo FOpaiit, 2023. — 220 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-14716-2.
— Tekcr : onexktponHwnid // OOpa3zoBatenbhHas mnatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/520159 (nara obpamenus: 22.07.2024).

7.2 /Jlononnumenvnas numepamypa

1. Kpacnos, B. 1. MoHTax ra3opacnpenenuTeNbHbIX CHCTEM : yueOHoe nocooue / B.H.
KpacuoB. — MockBa : UHOPA-M, 2021. — 309 c¢. — (Cpennee mnpodecCHoHAIBHOE
obOpazoBanme). - ISBN 978-5-16-004951-9. - Tekcr : onektponsbii. - URL:
https://znanium.com/catalog/product/1194138 (nara o6pamenus: 01.03.2023). — Pexxum qoctyma:
0 TIOJIITHCKE.

2. OOGopynoBaHHE ceTel ra30pacipe/ieCHUs ¥ ra30MoTpeOaeHus : yaueOHoe mocooue s
By30B/ C.M. Cycnos, E.O. Kameiauna, A.C. MscaukoB, [I. B. Pe3anukoB. — Mocksa :
NznarensctBo FOpaiit, 2021. — 220 ¢. — (Bricmiee oopazobanue). — ISBN 978-5-534-14716-2.
— Texkcr : oanekrtponHsli // OOpazoBatenbHas mmnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/479361 (nara obpamenus: 22.07.2024).

3. OOopyznoBaHue ceTell Ta3opacipeaesIeHus U ra3onoTpedaeHus : yaeOHOe Tocooue st
CpeaHero npodeccnoHanIbHOTO oOpa3zoBanus / C. M. Cycnos, E. 1O. KambiHuHa,
A. C. Msacuaukos, /l. B. PesuukoB. — Mocksa : WzmarensctBo FOpaiit, 2023. — 220c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15197-8. — Tekcr : aneKTpOHHBIN //
Oo6pasoBarenbhas 1wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/520168 (mara
obpamenus: 22.07.2024).

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0uan npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. OGpasoarensHas miathopma "FOPAMT"

2. DrnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. DOmnekrtponHo-O6ubmmuoteunas cuctema "ZNANIUM.COM" - Pexum pocryna:
https://znanium.com/

4. Open Academic Journals Index (OAJI). ITpodeccronanbHas 6a3a mTaHHBIX - Pexum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (6a3a maHHBIX —pa3iIHYHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmannonHo-crpaBounas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOE oO0ecrevyeHHe IMCHUILIMHBI (MOAYJsl)) W IepeYeHb
UH(POPMALMOHHBIX TEXHOJIOTHH, UCMOJb3YeMbIX NMPHU OCYIIECTBICHHH 00Pa30BATEJIbHOIO
npouecca no AMCUMIVInHe (MO1YJII0), BKJIKYAsl NepevyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pYIOBaHUE:

e KoMIIbrOTEPBI

e [IpoekTop

IIporpamMmMHOe 0OecrieUeHHE:
e AutoCAD

o Adobe Reader

o Kommnac-3D
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEHIM I

IO ONIEPATUBHOMY COIIPOBOXKIICHUIO
TEXHOJIOTHYECKHX  MPOLIECCOB B
HedreraszoBoii oTpacim
COOTBETCTBHUH C BRIOpaHHOH cepoit
npohecCHOHABHON NeSTeIbHOCTH

Hazpanue OIIOII BO, Kox u popmymuposka Kox 1 popmynupoBka MHIAKATOPA JOCTIDKCHHS
COKpAIIEHHOE KOMITETEHIINN KOMITCTEHIIHU
21.03.01 INIKB-1 : Cnocob6nocts mpoBomuth | [IKB-1.1x : mpumeHseT 3HaHHS Ha3HAYCHUS,
«Hedrerazosoe nemo» | paboTsl 1o JIMarHOCTHUKE, | MpaBHII 9KCIUTyaTaIlH " peMoHTa
(b-HO) TEXHUIECKOMY obciy)kxuBaHUIO, | He(hTEra30BOro obopynoBaHus, METOJIOB
PEMOHTY " 9KCIIIyaTall | MOHTaXa, PETYIHPOBKH " HalaJKu
TEXHOJIOTHYECKOTO 000PYIOBaHHUA B | 000pymOBaHHS

COOTBETCTBHH C BbIOpanHOU cPepoit | TIKB-1.2k : aHanm3upyeT mapameTphl paboThl
pOECCHOHAIBHOMN NEATENHHOCTH TCXHOJIOTUYCCKOTO 00opymoBaHUS B
COOTBETCTBMM C HOPMaTHBaMH B paMKax
peneHus TIOCTABJICHHBIX 3a7a4

pohecCHOHAILHON JIESITeIbHOCTH
ITIKB-2 Cnoco6nocts | TIKB-2.1k IpPUMEHSET 3HaHWs METOJOB
OCYLIECTBIISITh OpPraHM3alnio paboT | opraHuzanus pabor TEXHOJIOTHUECKHX

IMpo1ecCCoB Heq)TeFaSOBOFO KOMIIJICKCa

KOMHCTCHHI/ISI CUMTaCTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPHUTCPUCB
OLICHUBAHUS PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHOY», «XOPOLIO», «OTJ'II/IIIHO»).
B ClIydyac OTCYTCTBUSA IMOJIOKUTCILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

KoMnerennus

IIKB-1 «CnocoOHOCTE

MMpOBOAUTD

pa60TBI o JHUarHoCTHKE,

TEXHUUYECKOMY O00CITYKMBAaHUIO, PEMOHTY U 3KCIUTyaTallUM TEXHOJOTHYECKOro o00py/noBaHus B
COOTBETCTBUU C BBIOpaHHOM cepoil mpodeccuoHaNbHON AEATENbHOCTI

Tab6numa 2.1 — Kputepuu OlleHKH WHIUKATOPOB JTOCTHKEHUS KOMITETCHIINH

Pe3ynbraThl 00y4eHuUs 10 TUCIUIIIMHE
Kon u dpopmynupoBka
WHAWUKATOpa JOCTUKEHUS Kon T Kpurepun onexnpanns
- i PeayibTar Pe3yIbTaTOB O0yYCHHUs
KOMIIETEHIINU pes pes- Ta Y
Ta
[IKB-1.1x MPUMEHSET Cdopmuposagiieecs
3HAHUS Ha3HAYCHMSA, IPABUI TpeOOBaHUS  HOPMATUBHBIX | CHCTEMAaTHYECKOE 3HaHHE
9KCIUTyaTallid M  PEMOHTa JIOKYMEHTOB I10 YCTPOUCTBY U | TpeOOBaHMH  HOPMAaTHBHBIX
He(Tera3oBoro PJI1 | 3HaHue | sKciuyatauuu JIOKyMEHTOB TI0 YCTPOMCTBY U
obopynoBaHus, METOJIOB ra3opacnpeaeuTeabHbIX SKCILTyaTaun
MOHTa)Xa, PEryIHPOBKH H cUCTEM ra3opacnpeaeuTeNIbHbIX
HaJlaJIku 000pyI0BaHUs CUCTEM
Cdopmuposasmieecs
BBITIOJIHSATD TEXHUYECKHE | CUCTEMATHUYECKOE yMEHue
paboTBl MO  JKCIUTyaTallMu | BBITOJIHSTH TEeXHUYECKHE
PI2 | Venme ra3opacrpeaenTuTeIbHbIX paboTBl MO 3KCILTyaTaluu
CHCTEM B COOTBETCTBHHM C | ra30paclpelelIuTebHBIX
TEXHOJIOTHYECKUMHU CHCTEM B COOTBETCTBHUH C
periaaMeHTaMu TEXHOJIOTHIECKUMHU
perIaMeHTaMu
Bri6opa npumenenus | ChopmupoBasieecs
P13 | HaBeik | HOPMATHBHOM TEXHUYECKOH | CUCTeMaTHYecKoe BJaJeHUe
JIOKyMEHTaI}H, HaBbIKAMHU BBIOOpa u




COOTBETCTBYIOLIEH IPUMEHEHUST  HOPMAaTHBHOU
MOCTaBJICHHON 3a/a4e | TEXHUYECKOW NOKYMEHTALUH,
npodeccHOHaIBHOM COOTBETCTBYIOIIEH
JIESTEILHOCTH MIOCTABJICHHOM 3ajade
npogeCcCHOHATBHOM
JIESITEIIHOCTH
[IKB-1.2x : ananmm3upyet Cdopmuposasmeecs
apaMeTpsl pabOTEI METO/IBI TUAPABINIECKOTO M | CHCTEMATHYECKOE 3HAHHUE
TEXHOJIOTHYECKOTO Pii4 | 3uanne MPOYHOCTHOT'O PacyeToB METOJIOB TUAPABIMYECKOTO U
000pynoBaHUs B cHCTeM ra30CcHa0XeHHs U MPOYHOCTHOTO PacyeToB
COOTBETCTBHH C ra3ornoTpeoyIeHUs cHCTEeM ra30CHa0XKEHHs U
HOpPMaTHBaMH B paMKax ra3onoTpedyIeHus
peLIeHHs MOCTAaBIEHHBIX Ccdopmuposasuieecs
3324 IpoQeccuoHaNbHOMI MPUMEHSTh METO/IBI CHCTEMaTHYECKOE YMEHHE
JESATEIBHOCTH THAPaBINYECKOTO U MIPUMEHSTH METOJIBI
PJIS | YMeHue | IpOYHOCTHOTO pacyeToB TUIPaBIMYECKOTO U
CHCTEM Ta30CHA0KEHUS U MPOYHOCTHOTO PacyeToB
ra3omnoTpeOsICHNs CHCTEM Ta30CHa0XKEHUS U
ra30noTpeOIICHHS
Ccoopmuposasuieecs
CHCTEMaTHYECKOE BIIAJICHUC
THAPABINYECKOTO pacdera
o HaBbIKaM¥ T'HAPaBINYCCKOTO
ceTell ¢ UCIONb30BaHUEM L
PJ16 | HaBbik pacuera cetel ¢
MPOrpaMMHBIX U PaCUYETHO-
UCTIOJIb30BaHUEM
rpadu4ecKuxX METOI0B
MpOrpaMMHBIX U PaCUYE€THO-
rpadgu4ecKux METOI0B
Komnerennmusi IIKB-2 «CrnocoOHOCTh OCYIIECTBISITH OpraHH3aluio paboT 1o

OMEpPaTUBHOMY COIIPOBOXACHHUIO TEXHOJOTHYECKHX IMPOLIECCOB B HE(PTErazoBOM OTpaciu
COOTBETCTBUU C BBIOpaHHOU chepoii mpodeccnoHATBEHOM IeATEITBHOCTH

Ta6muma 2.2 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynupoBka

PeByJ'ILTaTBI 06y‘1€HI/I$[ IO JUCHHUITIMHE

Kpurepun onennBanus
UHANKATOpA MOCTHKCHUS Kon Tun 53 n}f)TaTOBuo6 €HHs
KOMIIETEHIINH pes- . Pesynprar pesy, v
pes- Ta
Ta
[MKB-2.1k : npumeHsieT Cdopmuposagiiieecs: 3HaHHE
METOZIOB OpTaHU3aluu paboT
3HaHHs METOJIOB METOJIOB OpraHu3aluu pador
TEXHOJIOTUYECKHX MPOLIECCOB
opraHu3anys padot P17 | 3nanue TEXHOJIOTHYECKUX MPOIIECCOB
ra3opacrpeeauTeNbHbIX
TEXHOJIOTUYECKHX MPOLIECCOB cHCTeM ra3opacrpeeauTeNbHbIX
HedTerazoBoro KoMIUIeKca cHCTeEM
Cdopmuposagiieecs: ymMeHue
OCYIIECTBIISITH OPTaHU3ALHIO
OCYIIECTBIISITH OPraHU3ALHIO
SKCILTyaTalin
P18 | Ymenne JKCIUTyaTal Ul
ra3opacrpeeIuTeNbHbIX
ra3opacrpeeTTeNbHBIX
cucTeM
cucTeM
CchopMHUpOBaBIIHIICS HABBIK
OpraHM3aIl{ SKCIUTyaTaluu
OpraHM3aINH 3KCIUTyaTalnu
PJ19 | HaBblk | razopacnpenenuTesbHbIX
ra3opacrpeeTeNIbHBIX
cucTeM
cucTeM

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIHHBI

(Momyst).




3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

HamMeHnoBaHne OIIEHOYHOTO CPECTBA U
KoHTponupyeMble IIaHUpyeMble KoHTponmipyemble TeMbl npeyicTasienne ero B @OC
pe3yIbpTaThl 00yUeHHS JICTIATUTAHBI TIpoMesxyToUHas
Texymuil KOHTPOJIb
aTTecTanus
Ounas popma 0OydeHUS
P11 3HaHue : TpeOOBaHUS .
A P 1.3. T'mppaBnuueckuit
HOPMaTHUBHBIX N
PeXHM Ta30BBIX CeETeH.
JOKYMEHTOB I10 H 5
yCTpOTiCTBY I apy>XKHBIE Ta30MPOBOJEI. CoGece1oBanue K3aMCH B
TpyObl ®  OCHOBHaf MMMCHMEHHOU (popMe
AKCILTyaTaI[IH
apMaTypa JUI1 Ta30BBIX
ra3opacrpeneIuTeTbHBIX .
ceTeit.
CHCTEM
P2 YMeHue : BBITIOJIHATD 1.3. TI'mppaBnuueckuit
TEXHUYECKHUE pabOTHI 1O PSKUM Ta30BBIX CETEH.
AKCIUTyaTaluu HapyxHsie razomnpoBoasl. | JlaboparopHas DK3aMeH B
raopacrpeneauTeabHpix | TpyObl W OCHOBHas | pabora MUCBMEHHOH opme
CHCTEM B COOTBETCTBHMHU C | apMarypa JJisl Ta30BbBIX
TEXHOJIOTUYECKUMU ceTenl.
pernamMeHTaMu 1.5. OOmue cBeneHus o
COKUKECHHBIX
YTICBOOOPOIAHBIX —Ta3ax. 5
K3aMCH B
Tparcnopr cxmwkeHHBIX | CobecenoBaHme .
MMMCHMEHHOU (popMe
YTIIEBOJOPOIOB.
XpaHEeHHEe  CKMKCHHBIX
YTJIeBOAOPOIHBIX TA30B.
P13 Haggik : BIOOpa 1
MIPUMEHECHUS
p . 1.4. BnyrpenHue
HOPMATHUBHOM .
TEXHUYECKOU yerponcersa
P razocHa0XeHus. Jlaboparopnas DK3aMeH B
Y - XpaHwiia MOpUPOAHOTO | paboTa MUCBbMEHHOU opMe
COOTBETCTBYIOIICH
o raza W Tra3o3anpaBOYHbBIE
MIOCTABJIEHHOM 3a/1a4e
N CTaHIIMU.
po¢eCCHOHATBHOM
JIeSITETPHOCTH
P14 3HaHUE : METObI 1.1. OcHOBHEBIE CBeIECHUS
THIPABINYECKOTO U 0
MIPOYHOCTHOTO PACYETOB ra3opacrpeeuTeTbHBIX SK3AMEH B
cucteM razocHaOkeHus 1 | ceTsx. CBOWCTBa Tra3oB. obecenoBaHne N
0 ¢ Cob MMMCBbMEHHOU (popMe
ra3onorpeOieHus lunpaBnmyeckuit  pacuer p
ra3opacrpeneInTeIbHbIX
cere
PS5 YMeHue : IpuMeHsITh e}
: K3aMEH B
METOIBI L.2. Peryinstopst CobecenoBanne .
JABITCHHS rasa. MICEMEHHOH popme
THIPABIHYECKOTO U T
a30peTyJIATOPHBIC
IIPOYHOCTHOI'O pacyeToB pery. p JlaboparopHas OK3aMeH B
CTaHIIMU. .
CHUCTEM Ta30CHA0KEHUS U = pabora MICbMEHHOH (opme
ra3onoTpetyeHus 1.4. BHyTpeHHHe JK3aMEH B
i CobecenoBanue .
yCTpOHCTBA A MCbMEHHOU (hopme
ra30CHa0XKEeHMSI.
XpaHuIHIla NPUPOAHOTO | JagopatopHast DK3aMeH B
raza W ra3o3anpaBOuHBIC | naGora MHCEMEHHO# hopMme
CTaHIINU.




1.6. KyctoBble 06a3bl u Cob JK3aMeH B
ra30HATONHATEbHbIC 0beCcenOBAHMIC nIcBEMenHoi popme
craHiuu. PesepByapHble U
GamionHble  ycTaHoBKH | J1a00paTopHas OK3aMeH B
ra30CHA0KE LS. pabora OHCBMEHHO# (hopMme
PJ16 HaBrik : 1.5. OOGume cBeAeHUs O
THAPABINYECKOTO COKIKEHHBIX
acueTa ceTei C TJICBOJIOPOJIHBIX — Ta3ax.
p Y AOPOL JlabopartopHas OKk3aMeH B
HCIIONB30BaHHEM TpaHCIOPT — CHKIKCHHBIX .
pabora OHCBMEHHO# (hopMme
MPOrPaMMHBIX U YTJIEBOJJOPOJIOB.
pacueTHO-rpaduIecKux XpaHeHHE  CIKIDKEHHBIX
METOJIOB YIJICBOJOPOIHBIX I'a30B.
Pa7 3HaHNe : METOIOB 1.1. OcHOBHBIE CBEIEHHUS
OpraHu3aIe padoT 0
TEXHOJIOTHYECKUX razopacrpeeTuTenbHbIX
. OK3ameH B
TIPOIIECCOB cetax. CsoiictBa ra3oB. | CobecenoBanne o
o MIICEMEHHOH (hopme
razopacupeleluTensHpx | ['uapaBnudeckuii  pacder
cucTeM ra3opacrpeneuTebHbIX
cereil
P18 VMeHue : 0CYyIIEeCTBIATh
Y 1.2. Perysatops! | Co6 Ok3ameH B
OpraHH3aLHIo obeceoBaHue .
JABJICHHS rasa. NHCBMEHHOH (opme
9KCILTyaTallu T
A30pEryJISATOPHBIE
ra30pacIpeNeIHTeIbHbIX PETYIATOP JlaGoparopHast DK3aMeH B
cucTeM CTaHIHH. pabora MICHMEHHOM (popMe
1.6. KycroBble 06a3bl u Cobecenonanc JK3aMeH B
ra30HAIOJHUTEIIbHbIC IIHCHMEHHOI opMe
cTaHuuH. Pe3epByapHble 1
OaJUIOHHBIE ~ YCTaHOBKHU Jlaboparopuast OK3aMeH B
[a30CHAGKEHHUSL. pabota MMMCHMEHHOU (popMe
P19 Hagbik : opranuszanuu 1.4. BnyTtpenHue Coecenonamme JK3aMel B
9KCIUTyaTalHU ycTpoicTBa MHCHMEHHO# hopme
ra3opaclpeeIuTeNbHbIX | Ta30CHA0KEHHS.
CHCTEM XpaHununa HOPUPOIHOTO JlaGopatopHas DK3aMeH B
rasa W Tra3o3anpaBOdHBIC | hagory THCHMEHHO (opMe
CTAHLIUH.

4 Onucanue npoueaypbl OHCHUBAHUSA

KauectBo copmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM OJTale OICHUBAETCS 10
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC}KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKU,
BbIpaXeHHOU B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHumiivHe (Moaynto) paBHa 100
Oasam.

OneHOYHOE CPENCTBO
Bun yue6HOH e TeNbHOCTH CoGecenopante JlaGopatopuie | MToroBei | o
paboThI 9K3aMeH

Jlexiun 10 10
IIpakTudeckme 3aHsAThS 40 40
CamocrosiTensHas pabora 10 10
[IpoMexKyTOUHAs ATTECTALUS 40 40
Hrtoro 20 40 40 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqe6H0171 ACATCIIbHOCTH B paMKax
JUCHUIINIUHBI, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHU C T36J'II/IHeI\/'I.

ga}i\;hé: Orienka no 3
o MIPOMEKYTOUHO XapakTepucTHKa Ka4eCcTBa CHOPMHUPOBAHHOCTH KOMITETEHIIUH
JAUCLIUITIIMHE arrecranm
o191 510 100 «3a4TEHOY / CTyneHT IeMOHCTPUpYeT cHhOPMIPOBAHHOCTD JUCHUILTHHAPHBIX KOMITETCHITUH,
«OTIIHYHOY 00OHapyKHBAEeT BCECTOPOHHEE, CHCTEMATHYECKOe U TIIyDOKOe 3HaHHE yueGHOTOo




MaTepHana, YCBOMJ OCHOBHYIO JUTEpaTypy M 3HAKOM C JONOJIHUTENbHOM
JUTEPaTypoil, PeKOMEHIOBAaHHOM MpPOTrpaMMoOi, yMeeT CBOOOIHO BBINOJHATH
MpPaKTUYECKUE 3aaHusl, IPEAYCMOTPEHHBIE IPOTPaMMOH, CBOOOIHO OTEepUpyeT
NpUOOPETEHHBIMH 3HAHMSAMM, YMEHUSIMH, IpPUMEHSIEeT MX B CHTYyaIUsAxX
HOBBIIICHHON CJIOXKHOCTH.

CTyzeHT AeMOHCTpHpPYeT ChOpMUPOBAHHOCTD JUCIUILTMHAPHBIX KOMITCTEHIINH:

76 10 90 «3a4TeHO» / OCHOBHBIE 3HAHUsS, YMCHUS OCBOCHBI, HO JOIYCKAlOTCS HE3HAuYUTEIbHBIC
ot /b mo «XOPOIIO» OLTMOKH, HETOYHOCTH, 3aTPyIHEHHS NPU aHATUTUYECKUX OMEpaIusX, epeHoce
3HAHUH ¥ yMEHUH Ha HOBbIE, HECTAHAPTHBIE CUTYaLUH.
CTyneHT AeMOHCTPUPYET chOPMUPOBAHHOCTD AUCLUITIMHAPHBIX KOMIICTCHIIMIL:
B XOZ€ KOHTPOJBHBIX MEPOIPUSITUH MOMYCKAalOTCA 3HAYUTENbHBIE OIIUOKH,
61 1075 «3a4TeHO» / IPOSBIIAETCSA OTCYTCTBUE OT/ENIBHBIX 3HAaHUN, YMEHUHN, HABBIKOB 10 HEKOTOPHIM
or oL o «yIOBJIETBOPUTEILHO» | NUCHHUIUIMHAPHBIM KOMIIETCHIIMSIM, CTYAEHT WCHBITHIBACT 3HAYUTEIbHBIC
3aTpyIHEHUS NIPH OTNIEPUPOBAHHUY 3HAHMSIMU M YMEHHSIMH IIPH UX IIepeHoce Ha
HOBBIEC CUTYyallUH.
o1 0 10 60 «HE 3a4TCHO» / JIMCLMIUTHHAPHBIE KOMIIETEHIMU He chopMUpOBaHbI. [IposSBIsSeTCs MONHOE WK

KHEYHAOBJICTBOPUTEIBHO» IMPAKTUYECKHU ITOJTHOE OTCYTCTBUE 3HaHPII>'I, yMCHHfI, HAaBBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Bonpocsl 115 codece10BaHUA

OcCHOBHBbIE CBE/IEHUS O ra30paclpeieauTeNbHbIX ceTsX. CBONHCTBA Ia30B.
I'uapaBnrueckuil pacueT razopacnpeieMTeNbHbIX CeTel.

Peryinarops! naBnenus rasa.

["a3operynsTopHble CTAHLIUU.

HapyxHnblie ra3onpoBo/sl. TpyObl 1 OCHOBHAsI apMaTypa JUisl Ta30BbIX CETEH.
BuyTpenHue ycTpoiicTBa ra3ocHa0KeHuUs.

XpaHuuIa NpUpOJHOIO ra3a U ra3o3anpaBoOyHble CTAHIUH.

OO01ue cBeIeHNs O CKUKEHHBIX YTIIEBOIOPOAHBIX razax

TpaHcnopT CHKUKEHHBIX YTIIEBOIOPOIOB

10 XpaHEeHHE CXKIKEHHBIX YIII€BOJIOPOIHbIX ra30B

11. KycroBble 6a3bl ¥ ra30HANIOIHUTENbHbBIE CTAHIIUN

12. Pe3epByapHble 1 OaNTIOHHBIE YCTAHOBKH ra30CHAOKEHHSL.

Kpamxue memoouueckue yxazanus

CobecenoBanue NpoOBOAUTCA KaK ClielManbHas Oeceqa MpenojaBaTesis co CTyJeHTOM Ha
TEMBI, CBSI3aHHbIE C U3y4aeMOM JUCIUIUIMHOM, pacCUMTaHHas Ha BbISICHEHHE oObeMa 3HAHUM
CTyJEHTa TIO OIpENeIeHHOMY pa3jieny, TeMe, IpobseMe U T.I. YPOBEHb YCBOCHHS
TEOPETUYECKOr0 MaTepHalia IpoBePsIETCs MOCPEACTBOM OIIPOCca IO OAHOMY BOIIPOCY U3 KaXA0Ir0
IIPEJICTAaBICHHOTO BhIIIE pa3jena.

CamocrosaTrenbHas paOoTa BBIIOJHIETCS B BHJE JOKJIaJAa, MOATOTOBIEHHOro B (hopme
npe3eHTaluu 1o BblOpaHHOW Temartuke. IIpe3eHTanus JOKHA COCTOSTH W3  CJAiIoB,
NIOCJIEA0BATENbHO  PACKpBIBAOIIMX TeMy Jokiaza. [Ilpym  moaroroBke  mpe3eHTanuu
MPUBETCTBYETCS MCIOIb30BAaHUE MYJIbTUMEIUNHBIX TEXHOJOTUH, YIydllIalomux ohopMiIeHHE U
npezcTaBieHne Matepuana. OlLlEHUBaHHE CaMOCTOATENbHOM paboThl MPOUCXOTUT B BHUJE
ceMHHapa, Ha KOTOPOM CTYAEHTHI BBICTYINAIOT C JOKJIaJaMHU.

IlIxana oyenku

WoNO~wWN P

Orenka Bamnsr Omnucanne
OO 20 CTyIeHT NpaBWIBHO, MOJHO M YETKO OTBEYAeT Ha IIOCTABICHHBIH BOMPOC,
HCHOJIB3YSI TPO(PECCHOHATBHYIO TEPMHHOJIOTHIO
<ODOLLO 16 CTyneHT NpaBUIIBHO, TIOJHO M YETKO OTBEYAeT Ha MOCTABJICHHBIH BOMPOC, HO
P 3aTpyaHseTcst B opMyITHPOBKE MPodeccnoHaIbHBIX TEPMHHOB
CTyIeHT NpaBUIFHO, HO HETIOJIHO U HEYETKO OTBEYAeT Ha MOCTAaBJICHHBIH BOPOC
YIOBIETBOPUTEIHHO 12
U 3aTpyassiercs B GOpMyanpoBKe NpoecCHOHAIBHBIX TEPMHHOB
CTyIeHT HenpaBUIIbHO OTBEYACT Ha ITOCTABJICHHBII BOIIPOC MIIM HE OTBEYACT Ha
HEY/IOBJIETBOPUTEIILHO 1-8 .
MOCTaBJICHHBIH BOIIPOC




5.2 IlpumepHblii IepevyeHb BOMPOCOB K IK3aMEHY

RBRooo~NoOR~wNE

15.
16.
17.
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19.
20.
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217.
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30.
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35.

36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.

0.
1.
12.
13.
14.

OcHOBHBIE CBEICHUS O ra30pACIIPEAETUTENBHBIX CETAX U XPaHUIMILAX ra3a.
['oprouue ra3pl, HCIOJIB3yeMbIE AJIs1 TA30CHA0KEHHUS.

[TorpeOutenu raza. Pexxum norpednenus rasa.

PacueTrHble nepenajpl 1aBieHUs.

KomOnHupoBaHHBII METOJ] pacueTa TYyIUKOBOW ra30pacipeieIuTeIbHON CETH.
Meroanka pacuera KOJbLEBBIX CETEM.

PerynupoBanue nasinenus raza. Knaccudukanus peryisaropoB JaBieHUsI.

Pacuer npomnyckHO# c1OCOOHOCTH PETyISATOPOB JAaBIICHUS.

I1lyHKTBI penyLupoBaHus rasa.

I"azopacnpenenurenbHble ctanuud. Knaccudukamus 1 CTpykTypa.

ITonorpes raza na I'PC.

Pexxum paboThl ra30BBIX TIPUOOPOB.

I'mapaBnryeckuii pexxuM ra3oBoil CETH HU3KOTO J1aBJICHUS.

TpaccupoBka rasomnpoBonoB. IlepecedyeHre ra3ompoBOJOB C  pa3IMYHBIMU
MPENSATCTBUSIMMU.

TpyOsl 1 UX coenMHEHHS.

I"a3oBas apmatypa u 060pyaOBaHUE.

[Ipuemxka 1 BBOJI ra30MpOBOJIOB B 3KCILIyaTalUIO.

VY eTpoiiCTBO BHYTPEHHUX a301IPOBOIOB.

BrITOBBIE Ta30BBIC MIITUTHI.

["a3oBbIe TUIUTHI IPEANPUATHI OOIIECTBEHHOTO MUTAHUS.

Anmnapatbl rops4ero BoJIOCHaOXKEHUSI.

Ammapatbl eMKOCTHBIE ra30Bbie ObITOBBIE THIA AT'B.

ArnmapaTtsl OTONUTENbHBIC TA30BbIE C BOASHBIM KOHTYpOM ObiTOBBIE THTIAa AOI'B.
KomOunupoBannbie anmapatsl Tuna AKI'B.

[Teunble ra30BbIE TOPEIKH.

MeToapl KOMIIEHCAIIUU CE30HHBIX, CYTOYHBIX M YaCOBBIX KOJeOaHUI MOTpeOIeHHs
rasa.

AKKYyMYJIHPYIOIIas CIOCOOHOCTh MAarCTPaIbHOTO Ta30IIPOBO/IA.

[Tog3zeMHbIE XpaHWIMIIA Ta3a.

CriocoObl ONTUMH3AIMHI U COBEPUICHCTBOBAHUS ra30paCpeIeTUTETbHBIX CHCTEM.
OcnoBnble nonsiTust 0 CYT.

Hcrounuku nomyuenus CYT'.

Jlnarpamma cOCTOSIHUS MHAUBUAYAIbHBIX YTJIEBOJI0POIOB.

IlepeBo3ka CYI' B xene3HOJOPOKHBIX IUCTEPHAX.

[lepeBo3Ka CKMKEHHBIX Ta30B B aBTOMOOMIIbHBIX LIUCTEPHAX.

[lepeBo3ka CHKMKEHHOTO Ta3a aBTOTPAHCIIOPTOM B OallIOHAX M «CKOJB3SIIHX)»
pe3epByapax.

IlepeBo3ka CYI' BOgHBIM TPaHCIIOPTOM.

Tpancnoptuposka CYI o TpybompoBoiam.

Xpanenue CYI noj naBlieHHEM B METAINIMYECKUX PE3EPBYapax.

[TaxTHbIE Xpanmuima CYT'.

[Mogzemubie xpanunuima CYI™ B oTi0XXEHUSAX KAMEHHOM COJIN.

N3orepmuueckoe xpanenrne CYI' B CTAIBHBIX U JKEJIE300€TOHHBIX pPe3epByapax.
[Togzemusble nenonopoansie xpanmmmma CYT.

YCeTpoiicTBO  KyCTOBOM  0aspl  (ra30HAMONHUTENIBHOW  CTaHIIUH)  CKUKEHHOTO
yIII€BOJOPOAHOIO rasa.

AHanu3 METOI0B NepeMeIleHNUs CXKMKEHHBIX YTIIIEBOJOPOIHBIX T'a30B.

3ampaBka aBTOMOOMIICH CKMKEHHBIMH YTTIEBOJOPOTHBIMU Ta3aMHu.
Perasudukanus cXuXKeHHbIX YTI€BOJOPOIHBIX I'a30B.

KoHCTpyKTHBHBIE 0COOEHHOCTH UCTIAPUTENEH CKIKEHHBIX YIIIEBOJOPOIHBIX Ta30B.



48. Pe3epByapHble Oa/UIOHHBIC YCTAHOBKM C ©CTECTBEHHBIM M HMCKYCCTBEHHBIM
UCTIApCHHEM.

49. Vcnionp30BaHUE Ta30BO3YITHBIX CMECEH I Ta30CHA0KEHUSI.

Kpamxue memoouueckue yxazanus

DK3aMEeH B IUCHbMEHHOW (opMe MPOBOIUTCS IO TEMaM, CBS3aHHBIM C HM3y4aeMoOii
JTUCIUATUTMHOM, pacCYMTaHHAas Ha BBISICHEHHWE O0beMa 3HAHWH CTYJCHTa IO ONPEACIICHHOMY
pazzeny, Teme, nmpodjieMe U T.I. YPOBEHb YCBOCHHS TEOPETHUECKOTO MaTepuaia MpoBepseTCs
MIOCPEICTBOM BBIOOPOYHOT'O OIPOCa IO pasjieiaM JUCIUTUIAHBL.

IIxana oyenku

OreHKa Bamnsr Omnucanue
OO 40 CTyzieHT IPaBUIIBHO, TIOJTHO U YETKO OTBEYAeT Ha IIOCTaBIEHHEIN BOIIPOC,
UCTIONB3Ys NPO(ECCHOHAIBHYIO TEPMUHOJIOTHIO
XOPOLIO 36 CTyJeHT NpaBHIBHO, MIOJHO M YETKO OTBEYAET Ha IIOCTABJICHHBIH BOIIPOC, HO
P 3aTpyaHsiercs B OpMyIUpPOBKE NPOdeCcCHOHATBHBIX TEPMHUHOB
CTyzeHT IpaBUIBHO, HO HETIOJHO ¥ HEYETKO OTBEYAeT Ha ITOCTAaBICHHBIN
YIOBJIETBOPUTEIHHO 30
BOIIPOC M 3aTpyIHsETCs B GOPMYIHPOBKE MPOPECCHOHATBHBIX TEPMUHOB
CTyzieHT HenpaBUIIbHO OTBEYAET Ha ITOCTABICHHBII BONIPOC MM HE OTBEYAeT
HEYIOBJIETBOPUTEIHHO 0-24 N
Ha ITOCTaBJCHHBII BOIIPOC

5.3 Ilpumep 3aaaHuil 1J151 BHINOJHEHHUS JJa00PATOPHBIX padoT

Jlabopamopnas paboma Nel « Tpancnopm 2aza»

K 1. Ins yero npenHazHauyeH MarucTpajibHbIN Tra30MpoBO?

K 2. Kakue 00beKThI BKIIIOYAET B ¢€0s1 CHCTEMa MaruCTpajibHOTO ra30mnpoBoaa?

K 3. JIns yero npenHazHadyeHa ra3opacipeieuTeNbHas CTaHIus?

K 4. 1o xakoii Benmuunabl cHmkaeT [ PC naBieHue ra3a ajis ojaqu moTpeouTento?

Jlabopamopnas paboma No2 «I azopacnpederumenvruvle cmanyuu (I'PC)»

K 1. Ha kakue ocHoBHble Tpymisl aeistcs ['PC no npomyckHoit ciocoOnocTu?

K 2. Hazosure dhopmer oocmyxuanwms ['PC.

K 3. Kak gacTo npou3BoAsiTCs MIaHOBbIE MPO(UIAKTUYECKHE U PEMOHTHBIE PA0OTHI MPU
HeHTpan30BaHHOM oOciykuBanuu ['PC?

K 4. K xakomy Tumy mno TeXHOJIOTHYECKOMY HCTIOTHEeHHIO oTHOcuTcss AI'PC-3?

K 5. U3 xakux TexHosorndeckux 01oxoB cocronut AI'PC-3?

K 6. Kax npousBonutcs oocnyxkuBanue I'PC npu nepuonndeckoii popme o0cmyxuBaHus?

I'PC nnst BbIMONIHEHUS pabOT COTJIACHO YTBEPKIECHHOMY IrpaduKy.

K 7. K xakoMy Tumy, mo TeXHOJIOTUYECKOMY HcTonHeHuto, oTHocuTcs [ PC "Tamkent-1"?

K 8. 13 xakux texnonornyeckux 61okoB cocrout ['PC "Tamkent-1"

K 9. Kakue y31bl BXOIAT B cOCTaB ycTpoHcTBa OsoyHOro TtexHosormueckoro I'PC
"Tamkent-1"?

K 10. Kax npousBoaurcs oocnyxkuBanue I’ PC npu HagoMHo#l popme obcayRuBaHus?

K 11. B xakom Buze nocrasnsercst BKI'PC-I1-160 npu 3aBoACKOM U3roToBIEHUN?

K 12. Ha xakoe xonnyectBo Bbixoa0B paccuntana bK I'PC-11-1607

K 13. Kakue ycTpoiicTBa cityaT JUisi OYUCTKH raza OT MeXaHW4Yeckux npumecedl Ha bK
I'PC-11-1607

K 14. Kak npousBoaurcs o0ciyxuanue ['PC npu BaxteHHol popme oOcay uBaHus?

K 15. B kakom Buje nocrasisiercst ' PC 60mb1110i TpoU3BOUTEILHOCTH BBIITOJIHEHHAS IO
VMHAUBUIYaJIbHOMY ITPOEKTY?

K 16. Kakue ycrpoiictBa ciyxaT g ouydcTku raza Ha [PC  Oosbiioit
MIPOU3BOJUTENBHOCTH?

K 17. Kakumu crnocobamMu TpOU3BOAMUTCS pPETyJUpOBaHME JABJICHUS Tasza IpHU
peayuupoBanuu Ha ['PC Gonbiioi mpon3BOAUTETEHOCTH?

Jlabopamopnas paboma Ne3 «I opodckue cucmemsvi 2a30CHAOIHCEHUA»

Jlabopamopnas paboma Ned «I azoevie 2openku u ux OCHO8HbIE XAPAKMEPUCTIUKUY

Jlabopamopnas paboma Ne5 «Hcnonv3o8anue 2a30MomopHo20 MONIUBAY



Jlabopamopnas paboma Ne6 «Cpagnenue meKywux 3HA4eHUll Napamempos 2asd,
0moobpasicaemMuvlix Ha OuUcniee KOppeKmopd, ¢ OAHHbIMU APXUBOS U HCYPHALOBY

Kpamkue memoouueckue ykazanus

CTyzeHTOM JTOJDKHBI OBITH ITOATOTOBJIEHBI OTBETHI HA KOHTPOJIBHBIC BOIPOCHI 110 TEMaM
nabopaTopHbIX paboT. Pe3ynbTarhl, MOMydYeHHBIE B XOZE BBINOJHEHHS JIA0OPATOPHBIX pabdoT
JIOJDKHBI OBITH O)OPMIIEHBI B BUJIE OTYETA.

LIxana oyenku

Bbamnsr o
e3ybTaTam
Onenka pesy. . Onucanne
HTOTOBOM
OLICHKH
OOy4JaroIMIiCs MOKa3bIBAET BEICOKUN YPOBEHE 3HAHUI IIPH BEIIOJIHEHUN
OTJIUYHO 40 YHaro yp P
3aJaHUI
XODOLLIO 36 OO0yuaromuiics MoKa3bpIBaeT XOPOIIU YpOBEHb 3HAHUH NPHU BBIIOTHEHUH
P 3aaHUI
OOy4aroIIMics MOKa3bIBaCT CPEIHUN YPOBEHb 3HAHUI MPU BBITOJHCHHH
YIIOBJIETBOPHUTEIILHO 30 yHam P P P
3aJaHII
OOyyaroImuiicss MOKa3bIBACT HU3KUH YpOBEHb 3HAHUI NPH BBIIOJHEHHUN
HEYAOBIIETBOPUTEIHHO 0-24 3a,u}$mﬁm yp p




KJIIOY4 K OHEHOYHBIM MATEPHAJIAM IO JTUCHUIIJINHE
«YCTPOUCTBO U 3KCIINIYATALIUA 'A3OPACITIPEAEJIMTEJIBHBIX CUCTEM»

5.1 OTBeThbI HAa BONIPOCHI 1JIs co0ece10BaAHUS

1. OcHOBHBIE CBeJleHNs 0 ra3opacnpeieJuTeJbHbIX ceTsiX. CBOCTBa ra3os.
B cucreme razocHabxeHus MOT'YT MCIIOJIB30BAThCSI IPUPOJIHBIN T'a3, 0IaBaeMblil B KaKOM-Tn00
HACEJICHHBI IYHKT II0 MarucTpajbHOMY TIa30lpOBOJY, CKMKEHHBIA ra3 WMJIM CMECh I1apoB
npornaHa U OyraHa ¢ BO31yXoM. OCHOBHBIM TOIUIMBOM B CHUCTEME Ta30CHA0KEHHsI SBISETCS
OpUpOAHBIA ra3. ['a3 or MecT JOOBIYM MO MarucCTpalbHBIM Ta30MpPOBOAAM IOCTYIMAET Ha
razopacnpenenurensusie ctanuuu (I'PC) roponos, KpynHbIX HaceleHHBIX MYHKTOB. [Io TpyOam
oomnpiroro auamerpa (1200, 1420mMm) oH mepemerniaeTcs 3a cyeT U30BITOYHOro naBieHus 10 10
MIla, co3raBaeMoro roJ0BHBIMH (PacHoI0KEHHBIMHU HETIOCPECTBEHHO Y MECTa J00bIYH ra3a) u
IPOMEXYTOUHBIMM  (pa3MellaeMbIMM  Ha  Tpacce TrasompoBojga  uepe3  125-150xm)
kommpeccopubiMu ctaniusiMu (KC). I'PC ¢ HenmocpeicTBEHHBIM TOCTOSTHHBIM 00CTYKHUBaHUEM, a
TaK)K€ aBTOMaTU4YecKue rasopacnpenenureibible craninuun  (AI'PC) ¢ nmepuoanueckum
o0CyXKMBaHUEM, KaK MPaBUIIO, PACIONaraloTcs BOJM3M TOPOJOB U KPYIMHBIX HACENECHHBIX
ITYHKTOB.
Ha I'PC u AI'PC naBnenue tpaHcnopTHpyeMoro rasa cHukaercs ao 0,3 wium 1,2 Mlla B
COOTBETCTBUH C MPOEKTaMH CXeM Ta3ocHaOxkeHus. CeTn ra30cHa0X)eHUs MOTYT HAYMHATHCS OT
ONMKaNIIUX TOPOACKUX ra30BbIX cUCTeM. Eciu paccTosiHue OT TOpPOJICKUX CHUCTEM IMPEBBIIIACT
10xkM, cuMTaeTcsi 1eIeco00pa3HbIM MPOEKTUPOBAThH U CTPOUTH OTBETBJIECHUS — OTBOJABI — OT
MarucTpaibHbiXx TazonpoBogoB (MI') c¢ ycrpoiictBom ['PC u AI'PC pans rasocHaGkeHus
OTJIEJIbHOI'O HACEJIEHHOTO0 IMYyHKTa WJIM TPYNIbl NOCENKOB B paauyce 15-25km. [lpuuem ans
ra3ocHa0XeHHs OTACNIbHBIX HACENIEHHBIX TYHKTOB AKOHOMUYECKH Iiesiecoodpaznee AI'PC.
['a3oBas pacmpenenuTenbHas CeTh NPEACTaBIsiET co00M  cucreMy TpyOOIpOBOIOB U
000py0BaHus, CIyKaluX Ui TPAHCIIOPTa M paclpe/IesieHns ra3a BHYTPH ropo/ia (HaceIeHHOTO
MyHKTa, MPOMBIIUIEHHOTO o0OBeKTa). BHyTpeHHee ra3oBoe 00OpyAOBaHHE BKIIOUYAET
BHYTPUJIOMOBBIE U ITPOMBILUIEHHBIE T'a30IIPOBO/IBI, & TAKXKE ra30BbIe MPUOOPHI U YCTAHOBKH JJIS
C)KMTaHUs Tasa.
CoBpeMeHHbIE paclpe/leUTeNbHble CUCTEMbl Ta30CHA0KEHUs MPEACTaBISAIOT cO00M CIOXKHBIM
KOMIUIEKC COOPYKEHUH, COCTOSAIIUX U3 CIAEAYIOUINX OCHOBHBIX 2JIEMEHTOB!
ra3oBBIX CETEH BBICOKOIO, CPEHETO M HU3KOTO JIaBIICHMUS;
razopacnpenenurenbHbix cranuuii (I'PC);
razoperyasTopabix nyHkToB (I'PIT) u ycranoBok (I'PVY).
PacnipenenuTenbHbIME - Ta30MpOBOJAMHU  CIEAYET  CUMTATh  HApy)KHbIE  Ta30MpOBOJIBI,
o0ecreunBaroIye Mojady raa OT UCTOYHHUKOB ra30CHa0XEeHMs /10 Ta30IPOBOJOB — BBOJOB, a
TaK)K€ T'a30MpPOBOJbI BHICOKOTO U CPEIHEro JaBJEHMs, NMpEeAHAa3HAuUEHHbIE Ul MOJauu Tras3a K
OJTHOMY 00BEKTY (ra30peryaupyromemMy MyHKTY, IPOMBIIIICHHOMY IPEANpUsATHIO, KOTEIbHOU U
T.I1.)

2. 'napaBianyecKuii pacyeT razopacnpeaejauTeJabHbIX ceTeil.

B ocHOBe rugpaBIMyecKoro pacuera ra3olnpoOBOJHOM CETH JIEKUT ONPENCIICHUE ONTUMAIbHBIX
JTUaMETPOB Ta30MPOBOJOB, OOECTIECUUBAIONIUX TMPOMYCK HEOOXOJMMBIX KOJIMYECTB raza Ipu
JONYCTUMBIX IIepernajaax HaBlieHHs. Pacuer BemeTcs HMCXOAd W3 MAKCUMAaJbHO BO3MOXHBIX
pPacxoJIoB Tra3a B Yachl MAKCHMAaJbHOTO Tra3onoTpeOseHus. [Ipu 3TOM ydWTHIBAIOTCS YacOBBIC
pacxobl Ta3a Ha HYXKIbl MPOU3BOJICTBEHHBIX, KOMMYHAJIbHO-OBITOBBIX MOTPEOUTENEH, a TaKXKe
Ha MHAUBHUOYAJIbHO OLITOBEIE HYXJIbl HACCJIICHUA. Kaxk IMpaBUJIO, P THAPABINYCCKOM PACUCTE
ra3omnpoBOJIOB CPEJHET0 M BBICOKOTO MABJICHHsI pPAcUeTHBIE PACcXOJAbl Taza MOTPEOUTENIMU
INPUHHUMAIOTCA B KA4YC€CTBC COCPCAOTOYCHHBIX HArpys3oK, IJId ceTell HHU3KOTO JaBJICHU S
YUYUTBHIBAETCS TAK)KE U PABHOMEPHO paclpeesieHHas Harpy3ka

IIpy npoBeneHHHM TUAPABIMYECKUX PACUYETOB TIa30paCHpEeleIUTEIbHON CETU YUYUTBIBAETCS
MaTepHuaJ ra3olpoBo/ia, a TAKKE MPOIIECC CTApEHUs TPYObI, KOTOPHIN BRIPAKAETCS B YBEITUUECHUHT



IIEPOXOBAaTOCTH M 3apacTaHUM CTANbHBIX TPYO M HEM3MEHHOCTH IIEPOXOBATOCTU B MpoIlecce
9KCITyaTalldd U TIOJ3YyYeCTH MOJUATUICHOBBIX TpyO. [lon3yuyecTs MONMATUIIEHOBOM TpPYObI
BBIPAXAETCsl B YBEJIMYEHUU BHYTPEHHEro auameTpa Ha 5 % B Ipouecce 3KCIUTyaTallMM I0J
BO3/ICIICTBIEM BHYTPEHHETO JJaBJICHUS B PE3YJIbTaTe YMEHBIICHHS TONIIUHBI CTEHKU TPYOBI.

3. Peryasitopbl 1aBJieHus ra3a.
YrpaBieHre THIPABINYSCKUM PEKIMOM PAOOTHI CHCTEMBI Ta30paCIPE/ICIICHISI OCYIIICCTBIISIFOT C
MIOMOILIBIO PETYJISATOPOB JIaBJICHUS, KOTOpPbIE ABTOMAaTUYECKH NOJIJIEPKHBAIOT IOCTOSHHOE
JABJICHUE B TOYKE OTOOpa MMITYyJIbca HE3aBHUCHMO OT MHTEHCHBHOCTH MOTpeOsieHus rasa. llpu
PEryJIMpoBaHUU JIABJICHUS MPOUCXOAUT CHUKEHHE HaYalIbHOTO — 00Jiee BHICOKOTO — JaBJICHUS
HAa KOHEYHOe — OoJiee HU3KOe. DJTO JOCTUTACTCS AaBTOMATHUYECKUM HW3MEHEHHEM CTEICHU
OTKPBITHSI IPOCCEIUPYIOLIETO OpraHa peryysiTopa, BCIEACTBUE YETO aBTOMATUYECKU U3MEHSAETCS
TUAPABIMYECKOE COIIPOTUBIICHUE TPOXOAAIIEMY ITIOTOKY rasa.
B 3aBucHMOCTH OT MOAJEPKMBAEMOr0 NaBJICHHS (PACIONOXKEHUS KOHTPOJIUPYEMOW TOYKU B
ra3onpoBO/IE) PETYISTOPHI NABJICHUS PA3NEIAIOT Ha PETYIATOPHI «I0 ce0s» U «mocie ceds». B
['PII (I'PY) npuMEHSIIOT TOJIBKO PETYISATOPHI «IIOCIe ceOs».
ABTOMAaTHYECKUH PETYJISATOP JaBJICHHUS COCTOUT U3 HCIOJHUTEIBHOTO MEXaHuW3Ma |
perynaupytomero opraHa. (OCHOBHOM 4YacTblO HCIIOJHUTEIBHOIO MEXaHW3Ma  SIBISETCS
YYBCTBUTEJBHBIA 3JEMEHT, KOTOPBI CPABHUBAET CUTHAIBI 3aJaTYMKA W TEKYIIETO 3HAYCHUS
perynupyeMoro naapieHusi. VcrnonHUTenbHBIH MeXaHW3M IMpeoO0pa3yeT KOMaHIHBIM CHUTHal B
peryiupyrooniee BO3ACHCTBUE W B COOTBETCTBYIOUIEE IMEPEMENICHUE TMOJBUXHOM 4YacTH
PErylIupYIOIIEro OpraHa 3a c4eT JHepruu pabodeld cpeipl (3TO MOXKET OBITH HHEPrHs rasa,
MPOXOJSIIETO dYepe3 PEryisTop, JUOO0 DSHEPrusi Cpeapl OT BHEIIHETO MCTOYHUKA —
AIEKTPUYECKasi, CKATOTO BO3AyXa, THIPABIUYECKAs).

4. I'a3operysiTOpHbIC CTAHLIMH.
['azoperysATOpHbIE IYHKTBI M YCTAaHOBKHM SIBJISIOTCS aBTOMAaTUYECKMMM YCTPOMCTBAMM U
BBIMOJIHAIOT cleayomue (yHKIMU: CHUKAIOT JIaBJI€HUE Tras3a; IMOJUIEPKUBAIOT 3aJlaHHOe
JIaBJICHUE BHE 3aBUCHMOCTH OT M3MEHEHHH pacxoja u ero aasinenus nepen I'PII; mpexpamator
nojayy ra3a MpU TOBBILIEHUM WIM CHIDKEHUHM €ro JaBJICHHs Iepe] MOTPeOMTEIsIMH CBEpX
33IaHHBIX TIPEJENOB; OYMINAIOT ra3 oT MexaHudeckux mpumeced. ['PII coopyxkaror Ha
paclpefeuTENbHbIX CETSIX TOPOAOB M HACEJIEHHBIX IIYHKTOB, a TakK€ Ha TEPPUTOPUHU
KOMMYHaJIbHBIX, TPOMBIIUICHHBIX U APYTUX PEATPUSITHIA.
['PY MOHTHpYIOT HENOCPEJICTBEHHO B IMOMEUICHUSAX, IJI€ PACMOI0KEHbI ra3onoTpedstomue
arperarsl.
[TpunnunuansHbie TexHoNornueckue cxeMol [ PIT u I'PY onnHakoBbI (aHAIOTHYHBI).
B 3aBucumoctu ot naBienus raza Ha sxoje [ PII moapazaenstot na: I'PII cpennero naBnenus (10
0,3 MIIa) u Beicokoro nasnenus (ot 0,3 mo 1,2 MIla).
I'PII pa3mMeniatoTcst B OTAENIBHO CTOSIIMX 3JaHUAX WM IIKadax.
3nanue I'PII pomkHO OBITH Ha3eMHBIM OJHO3TaXHbIM, M3 MarepuanoB | u II cremenm
OTHECTOMKOCTH.
[Ton B 3nanuu ['PII nomkeH ObITH BBIMOJIHEH W3 MaTepHalia, KOTOPbIH He 0Opa3yeT MCKpBI pU
ynapax. [lomernienue 101KHO OCBEUIAThCsl ECTECTBEHHBIM CBETOM (Uepe3 OKHA) U HCKYCCTBEHHBIM
(371eKTpUUECKUM). DIEKTPUUECKOE OCBEILEHUE BBHIIOIHIIOT BO B3pHIBOOE30MACHOM UCIIOTHEHUH.
B nensix 6e30macHOCTH JOMYyCKaeTcsi KOCOCBET, T.€. peekTopaMy yCTaHOBIECHHBIMU CHApPYKU
[IOMEIICHHUS.
Bentmmsmus nomerienust ['PIT gomxHa OBITH €CTECTBEHHOW W 00€CIIEUMBATh TPEXKPATHBIN
BO31yX000MeH. [IpuTok BO3ayXa OCYIIECTBISETCS depe3 KaTtO3UWHBbIE PEUIETKH, a BBITSDKKA -
yepes 1e(IeKTOp B HEPEKPHITHH.
TlepekphiTHE OKHO OBITH JIETKO cOpackiBaeMbIM (Bec He Gosee 120 Kr/M?) M TIIOMAAb OKOH
He Meree 500 cm? Ha 1 M° momemntenus. OTOIIIEHHE BOASHOE HITH MMapoBOE€ OT KOTEIbHOW WJIH OT



AOI'B nnm KOTJIOB, PacIoOJIOKEHHBIX B NpUCTpoiike. TemmepaTypa BO3ayXa B IOMEIIEHUU
noJKHa OBITh He Hike 5 °C.

[Tomewenue I'PI1 000pyayroT okapHBIM HUHBEHTApEM (SIILIMK C IECKOM, OTHETYIIUTEIH ).

Jns 3nanus ['PI1 ycrpanBaroT MOJIHUE3AIIUTY - 3a3€MJIIEHUE U MOJIHUEOTBOI.

Ha Bxone u Ha Bbixoge ['PIl ycTaHaBiIMBarOT OTKIIOYAIOIINE YCTPOHCTBA HE ONMXKE SM M HE
naneiie 100 m.

B I'PIT u I'PY umeercs cnenytoriee 000pyI0BaHHE:

GUIbTP A OYUCTKU T'a3a OT MEXaHUYECKHUX ITPUMecei;

IIpenoxpaHuTENbHBIA 3allOPHBIM  KJIAllaH, aBTOMATUYECKM OTKIIIOYAIOIMKM Iojady rasa
NOTPEOUTENSIM B Cllydae BbIXOJa U3 CTPOS PEryJsaTopa AaBJICHUA ra3a;

3) Perynsatop naBiieHus, KOTOPBIM CHUYKAET IaBJIEHUE Ta3a U aBTOMAaTUYECKHU MTOIJIEPKUBAET €r0
Ha 33J]aHHOM YPOBHE HE3aBHCHMO OT Pacxo/ia ra3a MnoTpeOuTeNIsIMu;

5. Hapy:xHble ra3onpoBoabl. TpyObl 1 0CHOBHAsi apMaTypa AJisl Fa30BbIX CeTeN.
[Ipu cTpouTensCTBE Ta30MPOBOJOB MPUMEHSIOT, KaK MPaBUIIO, cTajbHbIe TPYObl. B mocnennue
roibl JJIsi Ta30MPOBOJIOB TOJ3EMHBIX HAYMHAIOT MCIOJIB30BAaTh MOJUATUIICHOBBIE TPYOHI,
0COOCHHO JIJIsl TPAaHCTIOPTHUPOBAHUS razoB ¢ coaepkanueM HzS Gonee 3%, a Takke mpu BechbMa
BBICOKOW KOPPO3HIWHOW aKTUBHOCTH TPYHTOB H MTPH HATWYHH OJTYKTAIOLIHX TOKOB.
CranbHble TpyOBI
B cootBerctBuu ¢ pekomennanusimu ¢ pekomeraanusimu CHull 2.0408 - 87 mist crpoutenbcTBa
CUCTEM ra3ocHaOKEHUS CleqyeT MPUMEHSITh TPYObl, U3TOTOBICHHBIC U3 YIIEPOAUCTON CTaIu
o0brkHOBeHHOTO KadecTBa o 'OCT 380 - 71* mmu kadectBennoit cramu mo [OCT 1050 - 74,
XOpOIIIO cBapuBarolleiics u coaepxkaieit He 6onee 0,25 % yriepona.
Cranb no 'OCT 380-71* nmpousBoauthes TpéX rpyni: A, b, B.
rpynna A - rapaHTHPYIOTCSI MEXaHUYECKHE CBOMCTBA
b - rapanTHpyeTCs XMMCOCTaB
B - rapaHTUpyIOTCS MEXaHUYECKHUE CBOKCTBA
Brimyckarorcss mapku cramu CTO, CTI1, CT2, CT3, CT4, CT5, CT6. B 3aBucumoctu
HOPMHUPYEMBIX TMOKa3zaTenei (XMMCOCTaB, BPEMEHHOE COINPOTUBIEHUE, MpeAeNl TEKydecTH,
OTHOCHUTEJIFHOE YIJIMHEHHE, M3TM0 B XOJIOAHOM COCTOSHUHU, YAapHAas BA3KOCTh) pa3iUYyaroT
cienyruue kareropuu cranu: 1,2,3,4,5,6.
Jns TpyO, mpUMeHseMbIX B ra30CHa0KEHUH, UCNOIb3yeTcs crainb rpynnsl B mapok CT2, CT3
kareropuii 2,3,4,5,6.
Cranpb o 'OCT 1050 - 74 Beimyckaercsa mapok 08,10,15,20 kareropuu 2,3,4 .
[To TexHomoruu mpousBoAcTBa cTanu ObiBatoT crnokoiHbie (CII), momycnokoitusie (IIC) u
kursime (KIT).
st ra30mpoBOJIOB CPEIHETO M BBICOKOTO JABJIEHUA, a TaKKe B palloHaX C MYyYMHUCTBIMU U
MPOCAIOYHBIMU TPYHTAMH, CEHCMUYECKUX palioHaX M Ha MOApPabdaThIBAEMBIX TEPPUTOPHUIX
JOJIKHBI TIPUMEHSTHCS TPYObI, U3TOTOBJICHHBIE U3 CIIOKOMHBIX cTanei. TpyObl W3 KHUIMSIIUX U
MOJTYCITIOKOWHBIX CTajedl mMpu OJNIarOMpUATHBIX YCJIOBHSIX (TPYNIOBBIX) TPUMEHSIOTCS B
CIEAYIOIIUX YCIOBUAX:
- JUTSI TIOA3EMHBIX Ta30ITPOBOJIOB IIPH PacUeTHOMW TeMIIepaType Hapy»XKHOTO Bo3ayxa - tp® -30;
- 7S HaJ3€MHBIX Ta30MpOBOJIOB TpH tp * -20 TpyObI U3 MOTYCMOKOWHBIX cTaneit u mpu tp® -10
TPyOBI U3 KUIISIINX CTaJICH;
- IMaMeTp HAPYKHBIX Ta30MPOBOI0B He Ooee 820 MM a7st TPYO U3 MOMYCIIOKOWHBIX cTaneid u 530
MM JUTs KUTISIIAX CTaJIeH, TOJIIMHA CTEHKH TpyO He Oosiee 8§ MMm.
TpyObl OCHOBHOTO COPTaMEHTA BBIITYCKAIOT TSATH TPYIIIL:
A - c rapaHTHel JUIIh MEXaHHYECKUX CBOWCTB;
b - c rapantueii xmmcoctaBa, 0e3 KOHTPOJISI MEXaHHMUYECKHUX CBOWCTB, HO C TapaHTHEU
TUJIPaBIMYECKUX UCTIbITaHUM Ha 2 - 2,5 MIla;
B - ¢ rapanTueil xuMcocTaBa 1 MEXaHUYECKUX CBOICTB;



I'- ¢ rapanTHel XMMCOCTaBa U MEXaHUYECKUX CBOMCTB OI'PAaHUYEHHBIX MAapOK CTAJIM WIIU I10CIIe
CIeNUaIbHON TEPMOOOPaOOTKH;

J1 - ©e3 rapaHTHM XHMCOCTaBa M MEXaHHMYECKUX CBOMCTB, HO C TapaHTUEH T'MIPaBIMYECKUX
WCIIBITAaHU M.

Jist ra30cHa0KeHMsI MOTYT OBITh HCIIOIB30BaHbI 0€30r0BOPOYHO TPYOHBI rpynisl B, HenomycTumMo
pUMEHeHue Tpyn rpynmsl /.

[To meromy wW3roToBIEHUS TPYObI OBIBAIOT OECIIOBHBIC (rOpsiUCKATaHbBIC, XOJIOJHOKATAHBIC,
XOJIOTHOTSIHYThIE) U IIOBHBIE (MPSMOIIOBHBIE U CIIUpPAJICIIOBHBIE). beciioBHbIe TpyOBI JOpOTHE.
B cootBerctBum co CHull 2.04.08 - 87 nns ra3ocHaOX)eHHUs MOCENKOB U CEIbCKUX HACENEHHBIX
MYHKTOB MOTYT OBITh HCIIOJIb30BaHbI OJUITUIICHOBBIE T'a30IIPOBO/II.

JUis IpOKITagky Ta30IpOBOIOB MPUMEHSIOT TPYOBl ¢ MapkupoBKoit “I"a3”. Tum TpyObI ciemyer
BbIOHpATh B 3aBUCUMOCTHU OT paboyvero JaBJiI€HUS B ra30MpoBOJIE:

- tunt C (cpeaHuit) - 715 Ta30MPOBOJOB HU3KOTO U CPEAHETO AaBICHUS;

- tun T (TsKeNbIN) - 1715 Ta30TPOBOIOB BBICOKOTO aaBiieHus 11 kareropum.

Coenunenne TpyO NPOM3BOIUTHCS CBApKOH, apMmarypy u 00OpyIOBaHHE IPHCOSIUHSIOT
CTaJIbHBIMH BCTaBKaMH.

OCHOBHBIMH JIOCTOMHCTBAMH TOJIMATHIICHA TPYO:

BBICOKAasi KOPPO3UIiHasi CTOUKOCTB;

MaJasi Macca;

nérkast 00paboTKa;

MaJioe TUJPABINYECKOE CONPOTUBIICHHUE;

HU3Kasi CTOUMOCTb.

Henocratku

1) Hu3Kass MexaHU4ecKasi POYHOCTb;

2) HU3Kasi TEMIIEPaTypOCTOMKOCTb;

3) cTapeHue co BpeMeHeM;

4) xopotiasi BOCINIaMEHSAEMOCTb.

B kauecTBe OTKIIOYAIOIIMX YCTPOMCTB Ha TIa30NpoBOJaxX NIPUMEHSIOT 3aJBHKKH, KpaHBbI,
TUIPaBIMYECKHUE 3aTBOPbl. BeHTHIM H3-3a OOJBIIMX MOTEPh JAABJICHUS HAILIM OTPaHUYEHHOE
IPUMEHEHHE TOJIBKO JUIs Ta30IPOBOJIOB HEOOIBIIUX JUAMETPOB MPHU BBICOKUX JABICHUSX, KOT/1a
MOTEPH JIaBJICHUS HE UMEIOT 3HAYEHUSI.

6. BHyTpeHHUe ycTPOiiCTBA ra30CHAOKEHUsI.
OcHOBHBIE 2JIEMEHTHI BHYTPEHHUX CEeTel Ta30MpoBoa;
- OTBCTBJICHUSA OT YJIUYHBIX PACTIPCACIUTCIBHBIX Ia30IIPOBOJOB
- IBOPOBBIE Ta30TPOBOJIBI
- BBOJIBI
-HacTeHHas pa3BOJIKa
- CTOAKHN
- KBapTUPHBIE Ta30MPOBO/IBI.
[lepen BBOIOM B IOKOJIBHYIO YacTh 3[IaHHs YCTAHABIMBAIOT OTKIIIOYAOIEe ycTpoiicTBo. Uncio
OTBETBIICHUH CTPEMSITCS CBECTH K MUHUMYMY. J[BOPOBBIE ra301pOBOIBI (Pa3BOAKH) MOIBOIST ra3
K IOABE3aaM HJIM KOpITyCaM. OnTuMalILHBIMU MECTaMHU BBOJIOB CJIY>XAaT JICCTHUYHBIC KJIICTKH.
["a3ompoBoOIbI BHYTPH 3[aHUS TPOKIAIBIBAIOT U3 CTANBHBIX Tpy0. TpyObl coequHsIOT cBapkoii. B
MeCTax YCTaHOBKM 3allOPHOM apMaTyphl, Ta30BBIX MPUOOPOB, KOHTPOIHHO-U3MEPUTEIHHBIX U
JIPYTUX MPUOOPOB JOMYCKAOTCS pe3b00BbIe U (riaHIeBble coequHEeHHs. TpyOonpoBOIbI BHYTPH
30aHuA ITPOBOOAT OTKPBITO. I'azoBEIE cTOSIKH CJIyKaT JId 1IoJa4yu ra3a OT BBOJAa B KBAPTHUPHBIC
pazBoaku. CTOSKM TOMAIOT Ta3 B KBapTUPBL, PACIOJIIOKEHHBIE NpPYyr Hax Apyrom. Hx
YCTAaHABJIIMBAIOT B KYXHAX Y HAPYXHBIX CTCH, Ha JICCTHUYHBIX KIJICTKaxX HWJIM B KOpHAOpax,
MPOBOAT Yepe3 ATaXH CTPOTO BEpTUKANbHO. [IpoKiIaapiBaTh Ta30BbIE CTOSKU B IKHIIBIX
MMOMCIICHHUAX, BAHHBIX KOMHATax U CAaHUTAPHBIX y3J1aX HE JOITYCKACTCs. B BerHefI HJaCTH CTOAKU
3aKaH4YMBArOTCS mMpoOkamu. Ha cToskax, oOCTyKHBAIOIIMX HECKOJBKO dTaKeW, yCTaHABIMBAIOT



OTKJIIoYaromui KkpaH. OT cTosKa K ra30BOM IUIMTE MPOXOAUT KBAapTUpHAas pa3Bojaka. OHa MOXKET
BKJIIOYaTh B ce0sl KBApTUPHBIE BBOJIbI, PA3BOSIINE Ia30MPOBO/IBI U OIYCKU K IPUOOpaM.

Crosik, paccunTaHHbIN Ha HECKOJIBKO 3TA)KEH, Y OCHOBAaHUS O0OPYIYIOT OTKJIIOUAOLIUM KPaHOM.
B MecTax nepecedenust nepekpbITUil BO n30eKaHne NOBPEXKACHUN OT OCAJKU 3/1aHUSl K KOPPO3UU
CTOSIKH «OJIeBAIOT» B PyTisApsl (THIIB3bI) U3 TPYO Oombiuero nuamerpa. HkHUI KOHEI THiIb3bI
YCTaHABIIMBAIOT 3aIIOJIUIIO C MEPEKPHITUEM, BEPXHUN KOHEI BBIBOJSAT BBIIIE YPOBHS IMOJa HA 5
CM.

KBaptupnast razoBas pa3BojKa IMpelHa3HaueHa MJis IOJayd Tra3a OT CTOSKOB K Ta30BbIM
npubopaM. IIpu pacnosiokeHUM CTOSKOB B JIECTHUYHBIX KJIETKAaX pa3BOJKa COCTOUT U3
KBapTUPHBIX BBOJOB, Pa3BOSIIMX I'a30MPOBOJOB U OIYCKOB K Ira3oBbIM npubdopam. Omycku K
puOopaM BBINIOJIHSAOT 0TBECHO. [lepen Bcemu ra3oBbIMY IpUOOpaMU Ha OIyCKaX yCTaHABIMBAIOT
OTKJIIOYAIOIIUi KpaH. ['a301mpoBo/Ibl MPOKIIAABIBAIOT TOJIBKO MO HEXKHIIBIM IIOMEIICHUSIM.
TexHnueckue Nnoamoibs, B KOTOPHIX PacloyiaraloT ra3oBble IPUOOPHI, TOJKHBI UMETh: BBICOTY
noMmenieHuss — He MeHee 1,8 M; CKBO3HOE NpPOBETpPUBAHME YEpe3 OKHA; HECropaeMoe u
ra30HENPOHMIIAEMOE TEPEKPBITHE; J1Ba HE COOOIIAIOUIMXCS MEXIy cO00W 000COOIEHHBIX OT
JIPYTUX TOMEUICHUH BX0Ja. DJIEKTPOBBIKIIIOUATENN JOKHBI OBITH PACIONIOKEHBI CHAPYKHU OT
BXO/J1a.

7. XpaHUJIUIIA NPUPOIHOIO ra3a U ra3o3anpaBoyHble CTAHIUH.
[Torpebnenue raza ObITOBBIMH, KOMMYHAIbHBIMH U HPOMBIIIJIEHHBIMU HOTPEOUTENIMU HOCHUT
HEpPaBHOMEPHBIN XapakTep.
Ce3onHble KojeOaHUs MOTpeOJieHHs] ra3a BBI3BIBAIOTCS YBEJIMYEHHEM pacxoja TIas3a Ha
OTONHTENBHBIE HYX/IbI B 3UMHEE BpEMSI.
Cytounble kosebaHus pacxoja rasa Mo JHSAM HEIENU IPOUCXOIAT B pe3ysbTaTe M3MEHEHUs
noTpeOIeHus Ta3a B BOCKPECEHbE, MPa3THUYHbIC THH, a TAK)KE M3-3a U3MEHEHHsI pacxo/ia ra3a Ha
OTONMTENbHbIE HYX/IbI.
YacoBast HEpaBHOMEPHOCTh pacxoja Ta3a II0 4YacaM CYTOK BBI3BIBACTCS: yMEHBIICHUEM
notpelyieHuss raza Ha OBITOBBIE HYKIbl B HOUYHOE BpEMs; 3HAUUTEIBHBIM COKpAlllCHHEM
noTpeOIIeHus ra3a Ha MPOMBIIIICHHBIE HYXK/IbI N3-32 CMEHHOCTH HX paOOThl; HEPABHOMEPHOCTHIO
notpelieHus raza 00beKTaMi KOMMYHAJIBHOTO XO35HCTBA B TEUEHHE CYTOK.
B kauectBe cnocoOOB TOKPBITHS TNHKA HEPAaBHOMEPHOCTH MOTPEOJICHUS MOXXHO OTMETHTH
ClIeIyIOLIHE:
HO3€MHOE XpaHEHHUE ra3a;
UCToJb30BaHue Oy(depHbIX moTpeduTenei;
HCIIOJIb30BaHue 0a3 CKMKEHHOIo rasa (mpomnaHa U OyTaHa) AJis MOJIyYeHHs [TPOIaH-BO3yLITHON
CMeCH B 4achl MHK;
UCIIOJIb30BaHue 0a3 CKMKEHHOTO IPUPOTHOTO ra3a (MeTaHa);
CO3/1aHME pe3epBa MPOIMYCKHOW CIIOCOOHOCTH MAarucTpajbHBIX Ta30IMpPOBOJIOB M Ta30BbIX
IIPOMBICIIOB;
UCMOJIb30BAaHUE  AKKyMYJUPYIOIIEH  €eMKOCTH  IOCIEJHMX  YYaCTKOB  MarucTpajbHBIX
ra30IpOBO/IOB;
UCIIOJIb30BaHUE aKKyMYJIUPYIOIIEeH CIOCOOHOCTH CaMOTro MarucTpalbHOTO ra30MpoBoOja Ha Beei
€T0 MPOTSKEHHOCTH.
JUis KaXkJ0ro U3 3THX COCOOOB MMEeTCsl OnpeiesieHHas 00J1acThb, B KOTOPOH ra3 UCMOIb3yeTCs
Hauboiee 3¢ PeKTUBHO.
JUJ1s HOKPBITUS CE30HHON HEPAaBHOMEPHOCTH MOTPEOICHHS UCIIOIB3YIOT MO3EMHbIE XPaHUIIHIIA.
[lpr pe3kux MOHIKEHHUAX TEMIEepaTypbl BO3JyXa B OTONMUTENBHBIA IMEepHOA IPPEKTHBHO
UCTIOJIb3YeTCs MepeBO] KpYIHBIX Oy(epHBIX moTpeduTenel Ha albTepHATUBHOE TOIUIUBO. BOIM3un
TOPOZIOB MOYKHO TaK)X€ COOPYKaTh IMOA3EMHBIC XpaHIIWIIA ISl CKMKEHHBIX ra3oB. YacoBas
HEpaBHOMEPHOCTh MOTPEOJICHUs T'a3a KOMIIEHCUPYETCS C UCIIOJIb30BaHUEM AaKKYMYJIUPYHOIEei
CIIOCOOHOCTH TIOCJIETHUX YYacTKOB Ta30MPOBOJIOB, OTBOJOB MarMCTPajbHBIX Ta30MpPOBOJIOB K
KPYIHBIM MOTPEOUTENSIM U MPOMBIIUIEHHBIM pailoHaM. 3HauMTeNbHAs YacTh HEPAaBHOMEPHOCTHU



pacxoga raza KOMIIGHCHPYETCS 3a CUeT AaKKyMYJIHMPYIOUIEH CIIOCOOHOCTH pa3BETBICHHOU
ra3opacipeeuTeIbHON CETH BBICOKOTO IAaBIECHUS B CEIBCKON MECTHOCTH.

Jnist XpaneHus raza B ra3000pa3HOM COCTOSTHUHM MOKHO IPUMEHSTH Ta3rojbaepbl. I a3roiabaepHble
CTaHLUM, CIyXKallue JUIsl BbIpaBHUBAHUS YacOBOH HEpaBHOMEPHOCTH NOTpeOJieHWs ras3a, B
HACTOSIIEE BPEMS HE CTPOSIT BBUY UX BBICOKOM CTOMMOCTH M OOJIBIION METAJNIOEMKOCTH.

8. O0mme cBeIeHHS 0 CHKUKEHHBIX YIJI€BOTOPOAHBIX ra3ax
CxxmwxkeHnplid yraeBogopoansiid raz (CYI') — 370 yrieBogopoasl UM UX CMECH, KOTOPBIC MPH
HOPMAaJTbHOM JIaBJICHUU M TEMIIEPAType OKPYKAIOIIETO0 BO3yXa HAXOIATCS B Ta3000pa3HOM
COCTOSTHUM, HO MpH YBEJIMYEHUU JaBJICHUS HAa OTHOCUTEJIBHO HEOONBIIYIO BeIMYMHY 0e3
W3MEHEHUS TEMIIEPATyPhI IEPEXOIST B KUJAKOE COCTOSHUE.
Corcudicennvle 2a3bl TIONYYalOT U3 TMOMYTHBIX HE(MTAHBIX ra3oB, a TaKXKe I'a30KOHJEHCATHBIX
MecTopoxacHui. Ha mepepabaThiBaronux 3aBojiaX W3 HUX HM3BJICKAIOT ATaH, NMPOMaH, a TaKKe
ra3oBblid 6eH3uH. HanOonbiyto eHHOCTh JIJIs1 OTPACIU Ta30CHA0KEHUS UMEIOT IPoMaH 1 OyTaH.
WX rmaBHOE MPEUMYIIECTBO B TOM, YTO HMX JIETKO XPAaHUTh U MEPEBO3UTH B BUJE KHUJIKOCTH, a
MCIIONIb30BaTh B BUJE Taza. JpyruMu cioBaMu, AJisl IEPEBO3KU M XPAHEHUS CKM)KEHHBIX Ta3oB
UCTIONB3YIOTCS TUTIOCHI )KUIKOH (ha3bl, a sl CKUTaHUSI — ra3000pa3HoON.
CBolicTBa CXKMKEHHBIX T'a30B BIUSIOT Ha MeEpbl 0€30MacHOCTH, a TaKKe KOHCTPYKTHUBHBIE U
TEXHUYECKHE OCOOCHHOCTH OOOpYJOBaHUSA, B KOTOPOM OHH XPaHATCS, IEPEBO3ATCS U
UCIIOJIB3YIOTCSI.
OTiHYUTENBHBIE 0COOEHHOCTH CKIKEHHBIX Ta30B:
8bICOKAsL YNPY20CMb NApPos,
He umelom 3anaxa. Jljisi CBOEBPEMEHHOTO BBISBICHUS YTE€UEK CKMKEHHBIM ra3aM IpUIA0T
crieruprUeCcKuil 3armax — MPOU3BOIAT Of0pH3aluio sTraMep-kantanoM (C2HsSH);
HeBblCOKUe memnepamypsbl U npedenvl Gocniamensemocmu. TeMneparypa BOCIUIAMEHEHUS
O0yrana — 430°C, mponana — 504°C. HwxHuii mpenen BocrameHsieMocTu mpomnana — 2,3%,
Oyrana — 1,9%;
nmpornaH, OyTaH U WX CMECH msdicesiee 8030yxa. B ciydae yTE€UKH CKUKEHHBIH Ta3 MOXKET
CKaIlJIMBaThCSl B KOJOAUAX WJIM TNOJBajaxX. 3ampellacTcsl YCTaHABIMBATh OOOpYyIOBaHUE,
paboTaroriee Ha CKIKEHHOM ra3e, B IOMEIICHUSIX TI0/IBajIbHOTO TUTIA;
nepexoo 8 HUOKylo ¢azy npu yeeruveHuu 0aieHus Uil yMeHbueHuu memnepamypol,
8biCcoKask menaomeopuas cnocoornocms. Jns cxuranusa CYI' HeoOxoaumMo O0NbIIoe KOTUYECTBO
BO3IyXa (U1 ckuranus 1 M° ra3oBoi (a3el mpornana Heooxoaumo 24 M* Bo3myxa, a Oyrana — 31
M? BO3yXa);
bonvwou Koagpguyuenm 006vemHo2o pacuiuperus Hcuokou ¢azvl (K0dPpPULEHT 00HEMHOTO
pacumpenust Kuakoi ¢aspl nponaHa B 16 pa3 6ombiie, 4eM y BoAbl). banmoHsl U pe3epByapsl
3aMOJIHAIOTCST HEe O0Jiee yeM Ha 85% reomeTpuieckoro oorema. 3amnonaHeHnue 6omnee yem Ha 85%
MOJKET MPHUBECTH K UX Pa3pbIBY, MOCIEAYIONIEMY OBICTPOMY MCTEUEHHIO M MCTHApEHUI0 rasa, a
TaK)K€ BOCIJIAMEHEHHIO CMECH C BO3AYXOM;
B pe3ynbrate ucnapenus 1 kr xuakoit gassl CYI mpu H. y. nonydaercs 450 auTpoB mapoBoi
da3bl. pyrumu cioBamu, 1 M mapoBoit (a3l mponaH-0yTaHOBOW CMECH UMeeT Maccy 2,2 KT;
npu cropanu | Kr npomnaH-0yTaHOBOW cMecHu BhiemseTcst okoio 11,5 kBTx4 TernoBoil sHepruwy;
CKIDKEHHBIM  Ta3 uHmeHCUsHoO ucnapsemcs i, TONMajgas Ha KOXKY 4YeJOBEKa, BBI3bIBAET
00MOpOKEeHHUE.

9. TpaHCHOPT C:KM2KEHHBIX YIJ1€BO0PO/10B
CxnxeHHbIe ra3bl, BelpabaTbiBaeMble Ha razonepepadarbiBaonnx 1 HedrenepepadaThIBArOIINX
3aBOJIaX, a TAK)K€ Ha IEHTPAJbHBIX Ta30(PaKIHOHUPYIOIIMX YCTAHOBKAX, HCIIOJIB3YIOTCS B
KayeCTBE ChIPbsi B XMMHUYECKON MPOMBIIUIEHHOCTH, aBTOTPAHCIIOPTE W B KaueCTBE TOIJIMBA B
ObITY.
OT 3aBOJIOB-M3rOTOBUTENEH K MOTPEOUTENSIM CXKUKEHHbIE ra3bl JOCTaBISIOT B COCyJdax IOJ
JTaBJIEHUEM HJIU B U30TEPMUYECKUX EMKOCTSX, a TAKXKE M0 TpyOorpoBoaaM. JlocTaBka — CI0KHBIH



OPraHU3alMOHHO-X 035 CTBEHHbIN u TEXHOJIOTHYECKUU nporiecc, BKJIFOYAIOIINHN
TPAHCIOPTUPOBAHUE CHKMKEHHBIX Ta30B Ha JaJbHHUE PACCTOSHMS, pACIpPENCIICHHE Tra3oB Ha
KYCTOBBIX 0a3ax W Ta30HAMOJHUTEIBHBIX CTAHIUAX, TPAHCIOPTHUPOBAHUE HMX HA OJIIKHUE
PacCTOSIHUS 111 HETIOCPEACTBEHHOM JIOCTABKH T'a3a MEJIKUM MOTPEOUTEIISM.

TpaHCIIOPT CHKMIKEHHBIX YTIIEBOAOPOIHBIX Ta30B OCYIIECTBIISCTCS CICAYIOIIUMHU CIIOCOOAMH:

T10 JKEJIC3HOU JIOPOTe B CHCIUATBHBIX IIUCTEPHAX U BaroHaX, IPYKEHbIX 0aIOHAMU;
ABTOTPAHCIIOPTOM B CHEIHAIBHBIX aBTOIMCTEPHAX U aBTOMOOWIISX, TPYKCHHBIX ITUCTEPHAMU U
OaJIJIoOHaAMU;

MOPCKUM TPaHCIOPTOM Ha CHEIUAIbHBIX Cy/lax-TaHKepax;

PEYHBIM TPAHCIIOPTOM Ha TaHKepax M Oapikax, IPYKEHHBIX pe3epByapaMu U O0aUIOHAMU;
ABUATPAHCIIOPTOM — B OAJIJIOHAX;

10 TPyOOIIPOBOIAM.

10. XpaHeHHe C:KMKEHHBIX YIJIEBOAOPOIHBIX I'a30B
OCOOCHHOCTH CKM)KEHHOTO YTJIEBOJIOPOJHOTO Ta3za ONPEACISIOT OCOObIE YCIOBHS ISl €ro

xpanenus. CYT - 3To cmech nporana, OyraHa u u300yTaHa, KOTOpasi pH MOBBIILIEHHOM JaBJIEHUU
U HOPMAJIBHOW TEMIIepaType OKPYXKAIOWIEH Cpeipl, a TakkKe MPH aTMOCPEpHOM [aBICHUU U
OTpULIATENIBHON TeMmeparype NpuoOpeTaeT >KUAKOEe arperatHoe coctosHue. [lpm apyrux
YCIOBUSIX XpaHEHHs (CHIDKCHMs JIaBJICHUs) IpoNaH-OyTaHOBas CMeCh IpeoOpasyercs B
apora3oBoe COCTOsTHHE. VI3MEeHEeHue arperaTHOro COCTOSHHS CONPOBOXKIAETCS YMEHBIICHHEM
(Ipu COKMYKEHUM) UM YBEIMUYEHUEM (TIPU UCIIApEHUH) 00beMa.

B cBs3M ¢ 3TUMHM OCOOEGHHOCTSMH K XPAaHEHHIO CXKIDKCHHBIX Ta30B NPEIBSBISIOTCS OCOObBIE
TpeOOBaHMUS.

VYcoBus XpaHeHHs! CKMKEHHOTO YIIIEBOJOPOJHOIO rasa

CVYI' - HecrabunpHas aByx(QazHas cuctema. Ero xpaHeHue OCYLIECTBISETCS B JKHUIKOM
COCTOSIHUH, YTO 00YCIIOBIIEHO, ITIaBHBIM 00pa3oM, TeM, uTo xuakas ¢paza CYT B 300 pa3 meHbIIe
1o 00beMy, YeM MapoBasl.

YroObl ra3 caMONpPOU3BOIBHO HE MEHSJ CBOE arperaTHOe COCTOSHHE, 00BEM JKUJKOCTU M Mapa
JIOJDKEH UMETh TaKO€ COOTHOIICHHUE, TP KOTOPOM CO3JaeTCsl pABHOBECHA CHCTEMA "KUIKOCTh-
nap". OTO O3HayaeT, YTO BHYTPU pe3epByapa HE MPOUCXOIUT HU KOHJEHCALlUU TapoB, HU
UCTIAPEHUS KHUAKOCTH. J[J1s1 3TOTr0, BHYTPEHHUH 00bEM €MKOCTH 3aIOTHIETCS JIMIIb Ha 85%, TeM
caMbIM 00pa30BBIBAaeTCSI HEOOXOAMMAs JUIsl COXPaHEHHs] PABHOBECHOH CHUCTEMbI YIPYrocTh
HaCHIIEHHBIX TapoB. C yBeTMYEHUEM TEMITEPATyPHI IIOBBIIIAETCS JAaBICHUE HACHIIIIEHHBIX TTAPOB.
[TapameTpbl XpaHEHHUs] CHKIKCHHBIX YIIeBOAOpOIHbIX ra3oB ([ 'OCT P 52087-2003 «Iaszwi
V2lle8000POOHbBLE CHCUNCEHHBIE MONTUBHBLEY)

pabouee nasnenue 10 1,6 Mlla

TeMIiepatypa xpanenus - ot -50°C no +60°C

JaBJICHHUE HACHIIIEHHBIX mapoB - Beiiie 0,07-0,16 MIla (pu -20°C), Beime 0,07 MIla (pu -30°C),
1o 1,6 MlIla (pu +45°C)

oOBeMHas 1oust KuAKoro octartka npu +20°C - e 6omnee 0,7-1,8%

PesepByapsb! 11 XpaHeHUs CKMKEHHOTO YIVIEBOJOPOJHOIO ras3a

CKMKEHHBIN YTIIEBOJOPOIHBIN I'a3 MOKET XPAaHUTCS B!

Ha3eMHBIX, TOI36MHBIX MM 00BATOBAHHBIX IIMJIMHIPUYECKUX TOPU3OHTAIBHBIX pe3epByapax Jjs
CVYT (oaHOCTEHHBIX, TBYCTEHHBIX)

HA3E€MHBIX U MIOJ3€MHBIX BEPTUKAIBHBIX pe3epByapax st CYI

HIapOBBIX HA3EMHBIX pe3epByapax

M30TEPMUYECKHUX HA3EMHBIX U MOJI3EMHBIX pe3epByapax



11. KycroBble 6a3bl H Fra30HANOJHUTEIbHbIE CTAHIIUH
Kpynusie npombinuiennsie norpedurenu CYI™ o6brano Haxoasres psagoM ¢ ['TI3 u momyyarot ra3
no tpybonpoBonaM. CYI' mpennaznadeHHble Al OBITOBBIX MOTpeOUTENEH, aBTOTpaHCIOPTa
ormyckatot ra3 uepe3 Kb (kycroBeie 6a3p1) 1 'HC (razoHamoaHHUTEIbHBIC CTAHIIUH), KOTOPHIE
cHAOXKaloT ra3 Mo TpyooIpoBoAaMm, */1 LIUCTEpHAM, aBTOLIMCTEPHAMH U TaHKEPaMH.
Kb u T'HC — 310 crauuvoHapHble XpaHwidma Ui npuema, xpaHeHus u HamuBa CYI'. Kb
obecrieunBaror CYI' ompenencHHBI SKOHOMHUYECKHUH paloH, OOECIEYMBAIOT TPAH3UTHYIO
nepekauky CYT webonpmmmm [HC. THC — 00BEKTHI TOPOACKOTO Ta30BOTO XO3SHCTBA IS
o0ecrnevyeHus ra3oM OTAEIbHOr0 HACEICHHOTO TyHKTA.
B cocras Kb Bxonar: nex cnuBa-nanuBa CY I (cmuBoHaAIMBHAS /] 9CTaKa/ a, HACOCHO-KOMIIPECOp
OTJICJICHNE); HATOJHUTEIbHBIM 1eX(HAMOIHUTEIbHOE OTACNICHUE, OTACICHUE CIMBA TSKEIIBIX
HEHCIIApPUBIIUXCS OCTAaTKOB T'a30B M3 OAJUIOHOB, OT/AEJICHHE PEMOHTA OalJIOHOB, MOTPY30YHO-
pas3rpys3 IUIOIIAIKU, KOJIOHKH ISl 3aTI0JTHEHHSI aBTOLIECTEPH ).
[TpousBonutensHocTh I'HC oT 3-12 THIC. T/TOA, Kb — 0T 25 10 100 THIC.T/TOA.
Emkocthb pes.nmapka omnp-csa ucxojs u3 cyr.npouss-tu Kb u 'HC, crenenu 3anonHeHus pe3-pos:
p=L/WrptIIrp+IIs; V=V *II,
I'e V¢ - MaKCHM.CYT.06hEM pacxoLyeMoro raza(m®)
I1, — pacuetnoe Bpemst pabotel Kb u I'HC 6e3 nocrymuienus rasa (cyr)
L — paccrosiaue ot 3aBoza nocrapmuka 10 Kb u T'HC (km)
Wtp —HOpMaTHBHAS CYT.CKOPOCTh IOCTABKH IPy3a %/ TPAHCIOPTOM (KM/CYT)
[Ttp-Bpemsi, 3aTpaueHHOE Ha OTNEPAIMK C OTIIPABICHUEM WIIH MPUOBITHEM.
15 —Bpems Ha KoT.IpenycM-cs skcer.3anac raza Ha 'HC (3-5 cyr).

12. Pe3epByapHble U 0a/1JI0HHbIE YCTAHOBKH I'a30CHA0KeHM .
Perasu¢dukannonnas pesepByapHasi yCTaHOBKA C €CTECTBEHHBIM HCIIAPEHUEM COCTOUT U3 OJJHOTO
WIA HECKOJIbKHX E€MKOCTEH, COEIMHEHHBIX MEXAy COOOW YpaBHHUTENBbHBIMU Mapo(pa3HbIMU U
KHUJIKOCTHBIMH TpyOomnpoBoaaMu. PesepByapbl 000pynyroT apMaTypod sl 3allOJHEHHS HX
CKIDKEHHBIM YTJIEBOJAOPOJHBIM Ta30M, 3aMepa YpOBHS KUAKOW (a3bl, MpeJoXpaHUTEIbHBIMU
KJIallaHaMH, ra30IpOBOIaMH BBICOKOTO JIaBJICHUS U PETYIISITOPAMH HU3KOTO JIaBJICHUS rasa.
PesepByapsl MOXHO ycTaHaBiIMBaTh Ha 3emje WiId T1oa 3emijied. OHU MoOryT OBITh
CTAllMOHAPHBIMHU, KOT/Aa COKMIKEHHBIM YIJIEBOJOPOJHBIN ra3 JOCTaBJIAETCS aBTOMAalIMHAMH, U
NepeIBUKHBIMU, KOT/Ia MX HAJUB OCYLIECTBIIAECTCSA Ha Ta30pa3aTOYHbIX CTaHIMIX. Pe3epByapbl
ABIIIIOTCA KAaK €MKOCTSMM JUIsl XPAaHEHHs CHXKWKEHHBIX YIJIEBOJOPOJIHBIX TIa30B, TaKk U
TEII000MEHBIMM YCTAaHOBKaMH JUJIsl €CTECTBEHHOTo wHcmapeHus. B Hauane otOopa mnapos
COKMKEHHBIN YITIeBOJOPOIHBIN Ia3 UMEET TeMIepaTypy, OJM3KYI0 K TeMIepaType OKpyKarolei
Cpelibl, U COOTBETCTBYIOIIEE 3TOM TeMIlepaType JaBJIEHHE HACHIIIEHHBIX MapoB. TerninooOMeH
MEXy PE€3€pBYapoOM M OKPYKaIOLIE Cpeoi OTCYTCTBYET.
CHmXeHue JaBJ€HHS] IMPOUCXOIUT JI0 MHHHUMAJIBHOTO, OMNPEAENIEMOr0o pEeXHUMOM pabOThI
ra3opacnpeeMTEeIbHON CETH C YYETOM NaJCHMsI 1aBICHHS Ha PETYISITOpaX, yCTAaHOBJICHHBIX Ha
pes3epByapax.
IIpu ycTaHOBJIEHMM STOrO JABJIEHHS MCHAPEHUE CHKMKEHHBIX YIJIEBOJOPOIHBIX ra3oB 3a CUET
YMEHbILIEHUS SHTAIBIIUYU MPEKPAIIAETCS U HACTYMAET CTAllHOHAPHBIN PEXUM TEIJIOBOI'O IPUTOKA
U3 OKpYKalolel cpefbl, 00YCIOBICHHBIA Pa3HOCTBbIO TEMIIEPATyp pe3epByapa U OKpyXKarolein
cpensl. [Ipu ymenblieHnn otOopa rasa HaOMIOAAeTCs KaK yMEHbIIEHHE TEIJIOBOro MPUTOKA OT
CpeJlbl, TaK M YBEJIMYEHHUE DHTAJIBIINN COKMIKEHHBIX YTIIIEBOJAOPOJHBIX Ta30B.
[Tpon3BOUTENBHOCTh HA3EMHBIX PE3EPBYapHBIX YCTAHOBOK SIBJISIETCS EPEMEHHON BEIMYMHOM.
Hazemuble pesepByapbl ycTaHaBiaMBaiOT Ha (QyHaameHThl. O0beM ux pocturaer 1600 n1. OHu
HauboJIee MPUTOAHbI IS UCTIOJIb30BaHMS B TEIUIBIX pailoHax cTpaHbl. MIX IpUMEHSIOT TakKe Mpu
paboTe YCTaHOBOK, (YHKIHMOHMPYIOUIMX B JIeTHHH mepuon. IlonzemHble pe3epByapbl MMEIOT
WIMHIpUYEecKyto popMy. PesepByapsl ycTaHaBIMBAIOT B KOTJIOBaHE Ha pyHIamMeHTax Ha 600 MM
HIDKE BepxHel oOpasyromeil MoBepXxHOCTH 3eMiM. HapykHas MOBEpPXHOCTh pe3epByapoB



MOKpPBITA CIOEM OWUTYMHON W30JSAIUH. J[7s 3amUThl OT CTATUYECKOTO JJIEKTPUYECTBA HX
3a3eMIISIOT.

[IpuMeHSIOT MPEUMYILIECTBEHHO MOJ3EMHBIE TPYNIOBBIE pe3epBYapHbIE YCTAHOBKH, KOTOPHIE
BKJIIOYAIOT B Ce€O0sl HECKOJIBKO pPe3epBYyapoB, COEIMHEHHBIX MEXAYy c000i TpyOornpoBogamMu
XKHUJIKOH ¥ mapoBo# (ha3. B THIIOBBIX IpoeKTax 00BIYHO pacCMaTPUBAIOTCS IPYIIIIOBBIE YCTAaHOBKH,
cocrosme n3 2..4 pesepByapoB 00beMoM 2,5..50 Mm%, MakcuManbHbBIIi 00BEM OIHOTO
pesepByapa He Gonee 5,10,25 u 50 M° npu MOI3EMHOM PACIIONOKEHHN PE3EPBYapOB C OOIIMM
00beMoM xpaHeHus: cooTBeTcTBeHHO 710 20, 50, 100 1 300 M3. 11 yBenMueHUsI HCIApUTEIIbHON
CIIOCOOHOCTH TPYIIIOBOM YCTAaHOBKM B HEKOTOPBIX CIydasX YCTAHABIMBAIOT pE3E€pByapbl C
OOJIBIIION TIOBEPXHOCTBHIO TeIIooOMeHa (Hampumep, TpyOuaTelii pesepByap). PesepByapsl
TPYNIOBON YCTAHOBKU COCIUHSIOT C YYETOM BBIKIIOUYCHHS Ha TPO(DUIAKTUICCKUI PEMOHT 9acTh
pe3epByapoB.

5.2 OTBeThI Ha BONPOCHI K IK3aMEHY

1. OcHOBHBIE cBeJleHHsl 0 ra3opacnpeieIUTebHbIX CeTAX U XPAHWJIMIIAX ra3a.

B cucteme razocHaGxeHus: MOTYT UCHOJIb30BaThCs MPUPOIHBIN ra3, HoJaBacMblii B KakoH-1160
HACEJICHHBIM NYHKT II0 MAarucTpajbHOMY TIa30MpOBOJY, CKMUKEHHBIM ra3 WJIM CMECh I1apoOB
nponaHa U OyraHa ¢ BO3QyXoM. OCHOBHBIM TOIUIMBOM B CHUCTEME Ta30CHA0KEHUS SBISAETCA
OpUPOAHBIA ra3. ['a3 oT MecT MOOBIYM 1O MarucCTpalibHBIM Ta30MpOBOJAM IIOCTYHAaeT Ha
razopacrpenenutesnbhble craniuu (I'PC) ropooB, KpymHbIX HaceleHHBIX MyHKTOB. [1o TpyOam
6omnpmroro auamerpa (1200, 1420mm) o mepememaeTcs 3a c4eT n30bITogHOro fAasieHus a0 10
MIla, co3aBaeMOro rojoBHbIMHU (PacroIoKeHHBIMU HEMOCPEACTBEHHO Y MeCTa J1I00bIuM Ira3a) u
IPOMEXYTOUHBIMM  (pa3MellaeMbIMM  Ha  Tpacce TrasompoBojga  uepe3  125-150xm)
kommnpeccopHbiMu cTaHsMH (KC). I'PC ¢ HenocpeacTBEHHBIM OCTOSHHBIM 00CTYXHBaHUEM, a
TaK)K€ aBTOMAaTUYecKue rasopacnpenenurenbHsle ctaniuuu (AIPC) ¢ nepuoanueckum
o0CIIy’)KUBaHMEM, KakK IPaBUIJIO, PAcCIOaraloTcsi BOJM3UM TOPOJOB M KPYMHBIX HACEIEHHBIX
ITYHKTOB.

Ha I'PC u AI'PC naBnenue TpaHcnoptupyemoro rasza cHmxkaercs no 0,3 wim 1,2 Mlla B
COOTBETCTBUH C MPOEKTaMH cXeM Ta3ocHadxeHus. CeTu ra3ocHa0XKeHHUs MOTYT HAYUHATHCS OT
ONMKalIIMX TOPOJICKUX ra30BbIX cUcTeM. Eciu paccTosHue OT TOPOJICKUX CUCTEM IMPEBBIIIAET
10xkM, cuMTaeTcsl 1eIeco00pa3HbIM MPOEKTUPOBAThH U CTPOUTH OTBETBJICHUS — OTBOJABI — OT
MarucTpanbHbeix razomnpoBogoB (MI) c¢ ycrpoiictBom I'PC u AI'PC nans rasocHabxkeHHs
OTJIEJIbHOI'O HACEJIEHHOT0 MYyHKTa WM TIPyHNbl MOCENIKOB B paauyce 15-25km. [lpuuem nns
ra30CHa0XXeHMs OT/ICJIbHBIX HACEIEHHBIX YHKTOB SKOHOMHMYECKH Lienecoodpasznee AI'PC.

2. I'oproune raspl, HCIOJIb3yeMble 1JIsl TA30CHAOKECHHS.
Jlns ra3ocHa0XeHUs UCTIONb3YIOTCS IPUPOAHBIE M UCKYCCTBEHHBIE T'a3bl.
ITo TOCT 5542-78* comepskaHue BpemHBIX NpuMecell B rpamMmax Ha 100M®raza He HOMKHO
NPEBBIIATh: CEPOBOAOPOAA-2, aMMHUaKa-2, IMAHUCTHIX COCTUHEHUH B IepecyeTe Ha CHHUIBHYIO
kucnotry (HCN)-5, cmonbl u nbutu-0,1, nHadranuna - 10 (metom) u 5 (3umoii).
CopepxaHue BIard HE JOJDKHO MPEBBIIIATh KOJWYECTB, HACBHIIAIONINX Ta3 MpU TemIepaType
20°C (3umoit) u 35°C (;merom). Ecnu ra3 TpaHCHOpPTHUPYIOT Ha OOJBIINE PACCTOSIHHS, TO €ro
OCYIIAIOT.
[TpuposHbIe ra3sl MPEACTABISAIOT CO00I CMeCh YIIIeBOJOPOIOB METAHOBOTO Psijia.
[TpupoaHbIie ra3bl MOXKHO MOAPA3JAEINUTh HA TPU TPYIIIBL.
rasbl YMCTO Ta30BbIX MecTOpoxkaeHu. Coctoar B ocHoBHOM n3 metaHa CHy 1o 98%, sBasitorcst
CYXMMH WJIA TOUIMMH.
NOMyTHbIE Ta3bl HedTAHbIX MecTopoxaeHuid. ConepkaT OOJIBIIOE KOJWYECTBO TSIKEIIBIX
YIIeBOIOPOIOB - 06b14HO Gonee 150 r/m3. SIBNAIOTCS KUPHBIMU Ta3aMH. DTO CMeCh CyXOro rasa,
npornaH-OyTaHOBO# (pakiK 1 ra30BOro OEH3UHa.



ra3bl KOHJICHCATHBIX MECTOPOXKACHHUI. ITO CMeCh CyXOro ras3a u koHjaeHncara. [lapsl koHieHcara
MIPEACTABISIIOT COO0M CMECh MapoB TSHKEIBIX YIIIEBOIOPOIOB (OCH3MH, JIETPOUH. KEPOCHH ).
Cyxue rassl Jerdye Bo3ayxa, a >)KUpHbIE - OOBIYHO TSIXKEJIEE.

TemIoTBOpHAs CIIOCOOHOCTH Ta30B YHCTO T'a30BBIX MecTopoxaenuii-31000...38000 x/lx/M3, a
TIOMYTHBIX Ta30B HeTAHBIX MecTopoxkaeHnii-38000...63000 xIx/m3.

HckyccrBennsle ra3pl. [Ipu repmudeckoi 00paboTKe TBEPAbIX TOIUIMB B 3aBUCUMOCTH OT crioco0a
nepepaboTKU MOJIy4aroT I'a3bl CyXOM MEPErOHKU U T€HEPaTOPHbIE ra3bl.

3. oTpeduTesnn raza. Pe:xkum norpedieHus: rasza.
KonuuecTBo rasa, norpedisieMoe pa3TuYHbBIMU KaTErOPUSMU MOTpeOHUTENEl ropo/ia Wil ocesKa,
SIBIISICTCS OCHOBOM /1715 pa3paboOTKH POeKTa ra30cHa0keHus1. Pacxo/pl raza B 3HAUUTENLHON Mepe
OTIPECIISAIOT BBIOOP CXEMBbI CUCTEMBI, €€ pa3Mephl, POMYCKHYIO CLIOCOOHOCTh, METAIIIOEMKOCTh
U CTOUMOCTb.
Metonuka omnpeneneHus pacxolOB 3aBUCUT OT Xapakrtepa norpeburteneit rasza. Bceex
noTpeOUTENeH MOKHO Pa3/ieUTh Ha CIEAYIOUINEe OCHOBHBIC KATETOPHH:
OBITOBBIE TOTPEOUTENM Tra3a (MoTpedieHre ra3a B KBAPTHUPAX KHIBIX JIOMOB);
KOMMYHAJIbHO-OOIIECTBEHHBIC TPEANPUATHS (ITOTpEOJICHNE ra3a Ha MPEIIPHITHIX OBITOBOTO
o0CIyXKMBaHUSI HAacelleHUs, OOUIECTBEHHOTO TMHUTaHUS M TOPrOBIM, B  YUPEKIACHUIX
3/IpaBOOXPAHCHUS, Ha MPEANPHUATUSIX 110 TMPOU3BOACTBY XJieOa M KOHIUTCPCKHUX HU3ICIHA U B
MPOYHX YUPESKICHUSIX);
TETUIOAJICKTPOCTAHIIMH M KOTENbHBIE (OTpeOIIeHHEe Ta3a dIIEKTPOCTAHIIUAMH, TIOTPEOICHHE Ta3a
HA OTOIJIEHUE ¥ BEHTUJISIIUIO 3/IaHui1);
MIPOMBIIIJICHHBIE TPEATIPUATHS (MOTPEOICHUE Ta3a HAa TEXHOJIOTHICCKUE HYXK bl IPOMBIIICHHBIX
U CEeNIbCKOXO3SIIICTBEHHBIX MPEATPUITHI).
Bce kareropum morpeduteneil pacxoyioT ra3 BO BpeMeHH HepaBHOMEepHO. HepaBHOMEpHOCTH
CBA3aHa C  CE30HHBIMU  KJIMMATUYECKUMHU  H3MEHEHHMSMH, CE30HHBIM  H3MEHEHUEM
MIPOU3BOUTEIIEHOCTH TPOMBINUICHHBIX MPEINPHUITHHA, PEKUMOM pPAaOOTHI MPOMBIILICHHBIX
OPEINpUsITHA B TEUCHHE HEJENU U CYTOK, CO CIOKUBIIUMCS PEXKUMOM pabOThl U OTIbIXA, C
YKIIaZIOM OKM3HU HACEJCHHUs, XapPaKTEPUCTHKOHW Ta30BOTO OOOPYNOBaHUS 3JIaHWA W
MPOMBINUICHHBIX 11€XO0B. PeryiaupoBaTh HEPAaBHOMEPHOCTh TOCPEICTBOM BO3JCUCTBUSA Ha
OTMEUEHHBIC BBINIC MPUYUHBI BO3MOXKHO JIMIIH B BEChbMa OTPaHUYCHHBIX Tpenenax. [loatomy
HEPaBHOMEPHOCTh  HEOOXOJMMO  HW3y4aTb W YYUTBIBATh  MNPH  MPOSKTUPOBAHUU
pacrpeneuTeNbHBIX CHCTEM ra30CHA0KEHHS.
PasnuyaroT cnenyromue BUIbI HEPAaBHOMEPHOCTH MOTPEONCHUS Ta3a: HEPaBHOMEPHOCTH IO
MecsIaM roja (Ce30HHass HEePaBHOMEPHOCTH); HEPAaBHOMEPHOCThH IO JHSAM HeAenH (CyTouHas
HEPaBHOMEPHOCTH);
HEPaBHOMEPHOCTH IO YacaM CYTOK (4acoBasi HEPAaBHOMEPHOCTH ).
Ce30HHass HEPaBHOMEPHOCTH BbI3BAHA JIOMOJHHUTENBHBIM pPAcXOJOM TOIUIMBA B 3HMMHEE
(X0JI0/THOE) BpeMsl, a TaK)K€ HEKOTOPHIM YMCHBIIEHUEM €ro IMOTPeOJICHHsS Ha KOMMYHAJIBHO-
OBITOBBIC HYKIIBI JIETOM.
CyTtouyHasi HEpaBHOMEPHOCTh B OTJCJIbHBIC JIHW HEACTH BbI3BaHA YKIIAJOM JKU3HW HACCIICHUS,
PEKUMOM pabOTHI MPEATNPUATHI U USMEHEHHEM TEMIIEPATYPhl HAPYKHOTO BO3yXa.
YacoBass HEpaBHOMEPHOCTb BbI3BaHa HEPABHOMEPHOCTHIO MOTPEOJICHUST B TEYEHUH CYTOK.
HauGonpimass uacoBasi HEpaBHOMEPHOCTh HaOMOMaeTcsi y OBITOBBIX W KOMMYHAIBbHBIX
noTpeduteneit. Pexxum notpedieHus IpeanpusTuii OnpeeseTcss KOTUIECTBOM pab0dnX CMEH.
['ogoBoit rpaduk moTpebaeHus raza TOPOJOB CTPOSAT HAa OCHOBAHMM TOJOBBIX I'paUKOB BCEX
KaTeropuil morpeduTenen.

4, PacueTHble nepenajabl 1aBJIeHUsI.
PacueTnpie motepu naBieHUs B Ta3O0NpPOBOJAX BBICOKOIO M CPEOHEr0 JAaBICHUS CIEAYET
MPUHUMATh B Mpeesiax JaBJICHUS, TPUHATOrO JJIsl Ta30IpoBOa.



PacuerHble moTepu naBlieHUs B pacIpeleTuTeIbHBIX Ta30MPOBOAaX HU3KOTO JIaBJICHUS CIEAYET
npuHuMath He 6osee 1800 Ila.

Pacnpenenenue BeMYMHBI MOTEPH JABICHUS MEXKAY YIUYHBIMHU, JBOPOBBIMHU M BHYTPEHHUMU
ra3onpoBOoJiaMu CJIeyeT IPUHUMATH MO CIACAYIOIINM HOPMaM:

Cymmaphas nioteps nasienusi ot ['PII wim qpyroro perynupyroomero ycTpoicTsa 10 HauboJsiee
ynanennoro npudopa — 1800 kl1a;

B ToMm umcne B razonpoBogax:

pacnpenenutenbabix — 1200 I1a;

BBOJax U BHyTpeHHUX — 600 ITa.

3HaueHue pacyeTHON MOTepHU JaBJICHUS raza Mpu MPOEKTUPOBAHUH T'a30MIPOBOJIOB BCEX YPOBHEH
JMABJICHUSI JJIsI TPOMBIIUICHHBIX, CEIbCKOXO3SHUCTBEHHBIX W OBITOBBIX TPEANPUATHH U
YUpEXKJIEHUN KOMMYHAJIBHOTO X0341CTBAa IPUHUMAIOT B 3aBUCMOCTH OT JIaBJICHUS ra3a B MeCTe
MOAKIIOYEHUSI C YYETOM TEXHHYECKUX XapaKTEPUCTUK MPUHUMAEMBIX K YCTaHOBKE TOPEJIOK,
YCTPOMCTB aBTOMATHUKH O€30M1aCHOCTH ¥ aBTOMAaTUKU PErYJIMPOBAHUS TEXHOJIOTMYECKOTO PeKUMa
TEIUIOBBIX arperaTos.

5. KomOnHnpoBaHHbIii MeTO/ pacyeTa TYNIHKOBOII rasopacnpeejJuTe/JbHOH CeTH.
KomOuHMpoBaHHBIM MeTOJ pacyeTa TYNUKOBOW ra3opaclpeieUTeIbHON CeTH 3aKIYaeTcs B
TOM, 4YTO paCIpeAeICHHE PACYETHOrO Iepenaja IaBICHUS BEAETCS IOO0YEPEIHO METOJOM
ONTUMAJIbHBIX JIMAMETPOB HauMHas C TJABHOI'O HAlpaBJIEHUS TMPH IOCIEI0BaTEIbHOM
COCAMHCHHUHN YYACTKOB M IICPEXOAd K BTOPOCTCIICHHBIM HAIIPAaBJIICHHUAM C HCIOJb30BAHUCM
OCTaTOYHOTO Mepenaja JaBJIeHUs..

6. MeToaMKa pacyeTa KOJIbLIEBbIX CeTe.
B npakTuke npoeKTUpoBaHUs IPUMEHSIOT CJIEAYIOIIYI0 METOAUKY pacueTa KOJIbLIEBbIX CETEH:
Ha ocHOBaHMM M3BECTHBIX KOJIMYECTB IMOTPEOIAEMOro raza M 3aJaHHOM CXEMbl BBIYUCISIOT
COCPEIOTOUCHHBIE U Y/IEIbHBIC TyTEBBIC PACXOIBI IS BCEX KOHTYPOB MUTAHUS TIOTPEOUTEICH.
OnpenenstoT MyTeBbIE PaCXOAbl ISl BCEX YUYAaCTKOB CETH.
3aal0T HavyaJIbHOE pacIpe/ielieHle NOTOKOB B CETU. 371€Ch OTMETUM JIMIIb IJIaBHbIE MPUHITUIIBI
pemeHuss 3To 3amauu. Kak yxe OTMedanoch, B OCHOBE DACIPENEIEHUS IOTOKOB JIEKaT
TpeOOBaHUS HAJEKHOCTH, KOTOpBIE OINPEAEAIOT BBIOOp HANpaBJIEHUH JBUKEHHS Ta3a IO
y4acTKaM CETH, a TAKXKE TPAH3UTHBIE PaCXO/bl
W3 3aKo0yblIOBaHHOW CETH BBIOMPAIOT IVIaBHBIE 3aMKHYTbIE KOHTYpPBI, IO KOTOPHIM HANpaBisOT
OCHOBHBIE TpaH3UTHBIE pacxoabl. [Io ydacTkaMm, ImpencTaBISIIOIIMM BHYTPEHHHUE IEPECEUEHUs
ATUX KOHTYpPOB, TPAaH3UTHbIE MOTOKU HE HAMpaBJISAIOT. ['0JIOBHBIE Y4acTKH, MPUMBIKAIOIINE K
TOYKaM THUTaHUs, JOJKHBI OBITh B3aMMO3aMEHSEMBIMH, a UX PACUETHBIE PACXO/bl MPUMEPHO
OJIMHAKOBbIMU. TOYKM NHTAaHHUSA TJABHBIX KOHTYPOB BBIOMpPAIOT TakK, 4YTOOBI IMOTOKH Tras3a
JBUTAINCh K TOTPEOMTENsIM KpaT4aWlIMM IyTeM, a TOYKHM HX BCTPEUM pacIojiaraiuch
JUaMETpaibHO MPOTUBOMOJIOKHO TOYKAM MUTaHUSA. TakoW MPUHLMII MOCTPOEHHUS CHUCTEMbI
BBIJIEpXKaTh yJaeTcs He BCerja, 0OCOOCHHO Il HECCUMETPHUHBIX cxeM. LlenecooOpas3Ho, 4ToObI
OJIMH U3 KOHTYPOB 00bEINHSI TOUKU MTUTAHUS CETH.
OnpenenstoT pacyeTHbIE pacXObl I'a3a [l BCEX YUYaCTKOB CETH;
Hcxons u3 3ajaHHOTO Niepernajia 1aBjIeHUs B CETU MPEK/IE BCEro MoAOUParOT AUaMeTPhl TJIaBHBIX
KOHTYpoB. Ka)x10e KOJBLO 3TUX KOHTYPOB IPOEKTHPYIOT INOCTOSIHHOIO AuaMeTpa WU U3
JTUaMETPOB, OJIM3KUX MO pa3MepaM, MPOBEpsis MPU 3TOM MOJHOTY HCIOJIb30BAHUS PACYETHOTO
nepernajga oT TOYKU MUTAHUS O TOUKHU BCTPEUN NOTOKOB. OcTajabHbIE YYaCTKU PaCCUUTHIBAIOT Ha
MIOJIHOE HCIIOJIb30BaHME 3aJaHHOro mnepemnana B cetu nmo Ap/L=const. [loTepu naBienus Ha
MECTHBIX CONPOTHUBICHHUAX OOBIYHO OIIEHMBAIOT NMpuMepHO B 10% nuHENHHBIX morepb. Beibop
JUAMETPOB SIBJISIETCS MTPEABAPUTENBHBIM THIPABINYECKUM PaCU€TOM.
ITpu npenBapuTENbHOM pacdyeTe HE YOAeTCsl YAOBIETBOPUTH BTOPOMY 3aKOHY CETEH, T.€. I
OTJIEbHBIX 3aMKHYTBIX KOHTYPOB ajreOpanueckas cyMMa IOTeph JaBjieHHs He OyaeT paBHA
HY/T10. B CBSI3M ¢ 3TUM BO3HHMKAeT HEOOXOIUMOCTH B I'MJIPABIMYECKOM YBSI3KE CETH.



[Ipou3BOIAT OKOHYATENBHBINA pacyeT CEeTH, T.€ €€ THAPABINYECKYIO YBSI3KY, B pe3yJbTaTe 4ero
MOJIy4aloT OKOHYATENIbHOE pacrpezesienne noTokoB. [Ipu aTom 1uist Bcex 3aMKHYTBIX KOHTYPOB
cetu anreOpanyeckas CyMMa IOTEPhb AaBICHHUS OyAeT paBHA HYIIO.

7. PeryaupoBanue naBjienus ra3a. Kinaccupukanus peryJsitropos 1aBJieHus.

VYrpasieHue ruipaBIndeckuM PeXUMOM CUCTEMbI Fa30CHA0KEHUS OCYIIECTBIISIETCS C HOMOILBIO
PEryJIATOPOB JIaBJIECHUS, KOTOPBIE MOAECPKUBAIOT ONPEECIIEHHOE JAaBJICHUE HA BXOJE B CUCTEMY
ra30CHa0KeHMs HE3aBUCUMO OT U3MEHEHUs IOTPeOIeHHs ra3a B CETH.
PerynupoBanue npou3BoauTCs 3a CUET U3MEHEHHUS CTEIIEHU CHUKEHUS 00JI€€ BBICOKOTO JJaBJICHUS
Ha BXOJIE€ B PErylATOp Ha KOHE4YHOoe Ooisiee HM3KOe. [l BBIOJHEHMs 3aJad PeryIupOBaHUs
HEOOXOJUMO H3MEPUTh BBIXOJHOE JIaBJIEHUE, 3aTEM CPAaBHUTb HU3MEPEHHYIO BEIUUYUHY C
3aJJaHHOM, U, HAKOHELl, BO3/IeHICTBOBATh HA BXOJIHYIO BEJIMUMHY TAKMM 00pa3oM, 4TOObI pa3HOCTh
MEXy MU3MEPEHHOH BEIMYMHON M 33JJaHHOM ObUTa KaKk MOXHO MeHbIIe. Perymarop Bkitoyaer
U3MEpUTEINb, Mpeodpa3zoBaTelb HU3MEPSIEMOM BEIMUYUHBI, BBINOJIHEHHBIH M BUAE MeMOpaHBbI,
yCUJIUTENb (IHEBMAaTUYECKUM, JJIEKTPUYECKUI) M HCHOJHUTEIBHOE YCTPOMCTBO (KiamaH,
3aJIBHKKA).

8. PacueT nponycKHOIi cIOCOOHOCTH PeryJiiTOPOB JAaBJICHUSI.
IIpy nBHXKEHUM 4Yepe3 JPOCCENbHBIA OpraH IOTOK ras3a NPEOJ0JEBAECT T'UIPABINYECKUE
CONPOTHUBIICHHUS, B PE3YJIbTAaTE YET0 YMEHBILIAETCS €ro craTnyeckoe AapieHue. [lorepu naBnenus
BBI3BIBAIOTCS. HEOJHOKPATHO HM3MEHEHUEM HANpPABJICHUS JBUKEHHUS, CYKECHHEM ITOTOKA MpH
MPOXOJe Yepe3 ceaio KiamaHa u TpeHueM. [Ipu HeOonblIoMm mepemaje NaBiCHHs Ha KiaraHe
W3MEHEHUEM TUIOTHOCTH Tra3a MOXHO MpEeHeOpeYb M pacCMaTpUBaTh €ro KaK HEC)KUMAEMYHO
JKUJAKOCTb. B 3TOM ciiyyae mepenaj JaBi€HUs MOJHOCTBIO ONPENENseTCs THUIPaBINYECKUM
COIMPOTHBIICHUEM JPOCCEIILHOTO OpraHa, a KOA(PQUIMEHT THIPABIMYECKOTO COIPOTHBIICHUS
OTKPBITOTO KJIallaHa JAHHON KOHCTPYKIHMH MPU TYPOYJIEHTHOM pEXHME SIBISETCS BETHYUHOMN
MTOCTOSTHHOM.
Ecnu nepenaj naBineHus 3HAUUTENBHBIN, TO CIEAYET YUYUTHIBATh U3BMEHEHHUE IUIOTHOCTH ra3a. C
YMEHBIIEHUEM JaBJeHUsT 00beM raza OyAeT YBEIWYMBATBCS M HAa €ro MPOTAJIKHWBAHHE
HEOOXOUMO 3aTpaurBaTh JOTMOJHUTENbHYIO 3Hepruro. C HM3MEHEHHEM MAaBIIEHUS W3MEHUTCS
TaKkKe TeMIlepaTypa Tas3a, 4YTO TIPUBEIET K TEIUIOOOMEHY MEXJIy TIOTOKOM Ta3a u
OTPaHUYHUBAIOIINMH €r0 CTCHKAMH.
Takum oOpa3zoM, JBMIKEHHE Taza uepe3 JAPOCCENbHBIM OpraH MpPE/ICTaBIsAeT BEChbMa CIOKHBIN
dbuznyecKuit mpoiiece v mMpu pacyeTe MPOmyCKHON CIIOCOOHOCTH KIIalaHOB MPUXOIUTCS UCXOIUTh
W3 YIPOIIEHHON (PU3UYECKON MOJIETH.
OOBIYHO TIPH pacyeTe MPOIMYCKHOW CIOCOOHOCTH PETYIUPYIOIIEro KianaHa MpOBOAAT aHATIOTHIO
MEXIy IBMKEHHEM Ta3a uepe3 Hero M HMCTEUEHHEM W3 OTBEpPCTHS. DTa aHaJoTHUsl BechMa
npuOIKeHHAs TO CIEAYIOIMM TNpUYMHaM. Bo-TiepBBIX, MHOTHE KJalaHbl BBIMYCKAIOT C
TJIOIIAJIBI0 TTPOX0/Ia B CEJIJIe, PABHOM TUIOMIAIH MTPUCOSIMHUTEIIBLHOTO TaTpyoKka. Bo-BTOphIX, pu
WCTEUYEHUU M3 OTBEPCTHUS ra3 IMOMaJaeT HEOrPaHWYECHHBI 00beM, a MpH JABUKECHUHU — 4Yepe3
PETYIUPYIOMNIA IPOCCENBHBIN OPTaH B TPYOOTpOBOI. B CBSI3H C 3TUM B pe3ybTaTe CTa0MIN3alun
MOTOKA JIaBlIeHUE B TpyOOIpOBOie Bo3pacTtaeT. HakoHel, HeCMOTpsl Ha TO UTO OCHOBHOM Teperna
JABJICHUsA, 4, CIIEJOBAaTEIbHO, OCHOBHOE THIPABIMYECKOE COMNPOTUBIECHUE PETrYyJIATOpa
MPUXOAATCS HA PETYIUPYIOLIMKA OpraH, ONpeIe/ICHHAs YacTh JaBJICHUS TEPSETCS B KOPILYCE U IIPU
MOJTHOCTBIO OTKPBITOM KJIallaHE MOXXET COCTaBIIATH 3HAYMTENIBHYIO JIOJIF0 OOIIEero mepernana
JIaBJICHUSI.

9. [IyHKTHI peAyniipOBaHUS ra3a.
[Tynkt pexynupoBanus ra3a (IIPI") — TexHOMOTHMUECKOE YCTPOMCTBO CETEH razopacmipeneeHus
U Ta30M0TpeOIeHUs, TpeIHA3HAYCHHOe I CHIDKEHUS JaBIIEHUS Ta3a U MOJACpPXKaHHS €ro B
3aJJaHHBIX MpeJiesiax He3aBUCUMO OT pacxo/a rasa.



10. I'a3opacnpenenurenbHble cTannuu. Kiaccudukanus u cTpykrypa.
I"azopacnpenenurenbupie ctaniuu (I'PC) mpennasHadeHbl miis Mojadd Ta3a MOTPEOUTENIO B
OOYCJIOBJICHHBIX KOJHMYECTBAaX, C ONPEJEICHHBIM JaBJICHHEM, CTENEHbIO OYUCTKU U
onopuszanmu. B Hacrosimee BpeMss B OCHOBHOM TMPUMEHSIOTCA  OJOYHO-KOMIUJIEKTHBIE
ABTOMATU3UPOBAHHBIC Ta30PACTIPEICITUTEIIbHbIC CTAHIUH.
brnouno-komriektabie apToMatu3upoBanHbie | PC (BK AI'PC) kommiekTyroTes 1 coOuparotcs Ha
3aBOJIaX W TOCIIE WCIBITAHWNA B BHJE KPYITHBIX TPAHCIOPTAOCIBHBIX OJOKOB, COCTOSIIUX W3
000pyI0BaHus, OTPAKIAIONINX KOHCTPYKIIMA, CUCTEM YIIPaBJICHUS U 3alIUThI, TOCTABISAIOTCS Ha
CTPOUTENIbHBIE TIUIOmaaKu. llociae ycTaHOBKM OJOKOB Ha MPOCKTHBIE OTMETKH, COOPKH
BHYTPEHHUX COEIUHUTENbHBIX TPYOONPOBOIOB, MPUCOCTUHEHHS] K BHEIIHUM KOMMYHUKAIIUSIM
BBOJIATCS B 9KCILTyaTaluio 6e3 pa300pKH U PEBU3HH.

11. IMoporpes raza na I'PC.
HeoOxomumocTh mojorpeBa rasa mepen peaylupOBaHHEM CBsi3aHa C TEM, JIPOCCEIMPOBAHUE
naBieHust compoBoxkaaercs (cormacHo dddekry Jxoyms-TomcoHa) oxiiaxaeHHeM Tasa,
CO3/IAI0IIKUM OMACHOCTH 3aKyMnopKu TpyoonpoBoaoB ' PC razoBsiMu rugparamu.

12. Pesxum paGoThl ra3oBbIX NPUOOPOB.

[Tpr m3ydeHUW HEPABHOMEPHOCTH CTPOSAT CTYyNECHUYAThIe IrpaduKu pacxona ra3a BO BPEMEHHU.
Hawubosnee MONMHO OTpaskeH PEXHM B TOJOBOM rpaduke, MOCTPOSHHOM IO YacaM CYTOK, TJie
KOKIOMY 4Yacy KaXIOro KaJeHJapHOTO JIHS OTBEYaeT CBOM CTOJNOWMK (CTyNEHbBKA),
COOTBETCTBYIOIIMKA B MacmiTabe 4acoBOMY pacxoiy. YUHWTHIBasE HHEPIUATBHOCTh CHCTEMBI
ra3ocHaOXeHHsS, a TaKXKe CpPaBHUTEIHHO MEIJICHHOE HW3MCHCHHE HArpy3KM B KaudecTBE
MUHHMAJIbHOTO OTpPE3Ka, Ha KOTOPOM YCPEIHSIOT MOTPEOJICHWE W CYMTAIOT pPacxXxoj rasa
MOCTOSTHHBIM, TIPUHUMAIOT Yac. [locTpoeHue rooBoro rpaduka noTpedIeHus 1o Yacam IS rojia
SBIISICTCS  3a/la4el 4YPE3BBIYAHHO TPYJAOEMKOM, IMO3TOMY TaKOW BCeOOBEMITIONIMI rpaduk
3aMCHAKOT HCECKOJIbBKUMHN Fpaq)I/IKaMI/I, OTJIIMYAaKOIINMHUCA BEJIMYUHONI OTpC3Ka, Ha KOTOpPpOM
noTpebieHue OCPEIHSIOT U CUMTAIOT MOCTOSHHBIM, a TakXKe OOIIel MpOI0KUTENBHOCTHIO BO
BpPEMCHH.

13. M'mapaBanyeckuii pe;KUM ra3oBoii CeTH HU3KOTO TaBJICHUSI.

K ropoackum ceTsiM HH3KOTO JaBJCHHS TMOTpeOUTeNel MPUCOENUHSAIOT KaK MpaBuUio,
HernocpencTBeHHo. KoneGanus naBieHus y moTpeOuTeNnei 3aBUCT OT: 1) BETUYUHBI PACU€THOTO
nepenajaa JaBjieHus U CTETIEHH €ro UCIIOJIb30BaHUs Ha MMYTH ABUKEHUS ra3a OT TOYKU MUTAHUSA 0
ra30MCIIONIB3YIONIEH YCTAaHOBKH; 2) peKuMa pabOThl Ta30MCIIONIB3YIONINX YCTAHOBOK; 3) MeTo/1a
PEryJIMpOBAHMS IABJICHHS B TOUKE MIUTAHUS CETH.

HopmanbHasi paboTa ra30HCHONB3YIOMIUX YCTAHOBOK MOKET OBITH OOECredYeHa TOJIBKO MpH
YCIIOBUU CTaOWJIBHOTO JABJICHUS ra3a Mepe] HUMH, Yero JOCTHTaloT MPaBHIBHBIM MOAO00pPOM
MCXOJIHBIX JAHHBIX I THIPABINYECKOTO pacueTa CETH U CIoco0a peryanpoBaHusi HAYaJIbHOTO
JIaBJICHUSI.

[Ipu pa3paboTke TOPOJCKONW CHCTEMBbI Ta30CHAOKEHHMsI Ha CTaJUM TEXHUYECKOTO TIPOEKTa
pa3pabaThIBalOT pacHpeeUTeIbHYI0 CeTh, a Ha CTaauu pabodymx dYepTeked - aOOHEHTCKHE
OTBETBIEHUA. PacnpenenurTenpHyr0  CceThb  NPOEKTHUPYIOT HA  PacyeTHBIA  Iepernaj

JTaBJICHUS AP, (1200 Ila), a aOoOHEHTCKHME OTBETBJICHUS, BKJOYas BHYTPUIOMOBBIE
ra3ornpoBo/ibl, - Ha (600 I1a).

14. TpaccupoBka ra3zonpopoaoB. IlepeceueHue ra3onpoBofOB ¢ Pa3’IMYHBIMHU
NpenaATCTBUAMMU.
IIpy NpOEKTUPOBAHUU MEPECEUEHUN Ta30paCIpPEACIIUTEIBHBIMU CETSIMU BOJIHBIX IPEMATCTBUM,
JKEJIE3HOJJOPOKHBIX MOJIOTEH, aBTOA0POT, OBPAroB U T.II. cienyeT yuectb TpedboBanus CHull 42-

01-2002 u CHullI 32-01-95.



[Tepexoapl ra3omnpoBOJOB BCEX NaBICHUI yepe3 peKH, KaHajbl, OBparu, U T.I. MOTYT OBITh
HOBOJHBIMHU (IFOKEPHBIMH), MOJ3EMHBIMU HMJIM HaJ3eMHBIMH. [IpH MOJ3eMHOM IepecedeHHn
ra3oInpoBo/ibl 000PYI0BaHbBI PYTISIPAMU.

15. TpyOblI 1 UX coeMHEHUSI.
s cTpouTensCcTBa ra3opaclpeieiuTeNbHbIX CHUCTEM JOJDKHBI TNPUMEHSATHCS MaTepHalbl,
U3/IeIUs], Ta30MCIIONB3YIOIIEe U ra30BOe 000PYAOBaHHUE IO JEHCTBYIOIIUM CTaHAApTaM U JPYyTUM
HOPMAaTHUBHBIM JOKYMEHTaM Ha UX IOCTAaBKY, CPOKH CIYXObI, XapaKTepUCTHUKH, CBOWCTBA U
HazHaueHue (00yiacTM TPUMEHEHMs]) KOTOPBIX, YCTAHOBJIIEHHBIE OSTUMHU JOKYMEHTaMH,
COOTBETCTBYIOT YCJIOBUSIM UX JKCILTyaTalUu.
[IpuronHocTh [UIsi HPUMEHEHHUS B CTPOMUTEIBCTBE CUCTEM Ta30paclpeseieHHs] HOBBIX
MaTepuasoB, W3IENUN, Ta30HCIOIb3YIOIMIEr0 W Tra3oBoro oO0OpylOBaHUS, B TOM 4HCIIE
3apy0eKHOTO MPOU3BOJICTBA, IIPH OTCYTCTBHMHM HOPMATHBHBIX JIOKyMEHTOB Ha HUX JIOJDKHA OBITH
MOJTBEPK/ICHA B YCTAHOBIIEHHOM IOPSIJIKE TEXHUYECKUM CBUACTEIHCTBOM.
JUis MOM3eMHBIX Ta30MpPOBOJIOB CIEAYEeT NPUMEHATh CTalbHbIe TPYObl. IS Ha3eMHBIX WU
HAJ3EMHBIX Ta30MPOBOJOB CIEAYEeT Tak)Ke MPUMEHSATh CTallbHble TPYOBL. [l BHYTpEeHHHX
ra30MpoBOIOB HU3KOTO JIABJICHUS Pa3pemiacTcs IPUMEHSTh CTabHBIE TPYObl U MEIHBIE TPYOBI.
CranpHbple  OeclIOBHBbIC, CBapHble (MPSMOIIOBHBIE M  CIHPAIBHOIIOBHBIE) TPYOBl U
COEIMHUTEINIbHBIE JI€TAIN JUIsl Ta30pACIPENETUTENbHBIX CUCTEM JIOJKHBI ObITH M3TOTOBJIEHBI U3
cTanu, coaepxkaiei e 6oxee 0,25 % yrnepona, 0,056 % cepst u 0,046 % docdopa.
Boui6op marepuania TpyO, TpyOOIpOBOAHON 3allOpPHOM apMmarypbl, CO€AMHMUTEIbHBIX JETaJeH,
CBapOYHBIX MaTEPHUAaJIOB, KPEMEKHBIX AJIEMEHTOB U JIPYTHX CIEAyeT MPOU3BOIAUTH C YYETOM
JIaBJICHUSI T'a3a, AMaMeTpa U TOJIMHBI CTEHKU ra30IIPOBO/IA, pACUETHOM TeMIIepaTyphl HApY>KHOT'O
BO3/lyXa B pallOHE CTPOUTENIBLCTBA U TEMIIEPATYPhl CTEHKU TPYOBI MPHU IKCILTyaTallluy, TPYHTOBBIX
U TPUPOJHBIX YCJIOBHUM, HalIU4yusi BUOPALMOHHBIX HArpy3ok. BHyTpeHHHE JIuameTpsl
ra3omnpoBOJIOB JOJIKHBI OIPEIEISITHCS PaCYeTOM U3 yCIOBHs 00eCreUeHUs Ta30CHA0KEHUS BCEX
noTpeduTesneil B yachbl MAKCUMaJIbHOTO NOTPeOIIeHNS ra3a.
XapaKTepUCTUKU TPENeNbHBIX COCTOSHUM, KO3((UIMEHTHl HaJIe)KHOCTU 10 OTBETCTBEHHOCTH,
HOPMAaTUBHBIE UM pacueTHble 3HAYEHUS HArpy30K M BO3JEUCTBUH U HMX COYETaHMs, a TaKkKe
HOpPMAaTHUBHBIE M paCUETHbIE 3HAUEHUS XapaKTePUCTUK MaTepUaNoOB CleIyeT MNPUHUMATh B
pacuetax ¢ yueroM TpedboBanuii [OCT 27751 u CHull 2.01.07.

16. 'a3oBasi apmaTypa u 000py10BaHue.
["a30Boii apmaTypoil Ha3bIBAIOT pa3IMYHbIE NPUCHOCOONEHUS U YCTPOWCTBA, MOHTHPYEMBIE Ha
ra3onpoBojiax, amnmnapaTax U npudopax, ¢ MOMOIIBI0 KOTOPBIX OCYIIECTBISIOTCS BKIIOYEHHUE,
OTKJIFOUYEHNE, U3MEHEHUE KOJMYECTBA, JaBJICHUs WIM HAIPaBJICHMs I'a30BOTO IOTOKA, a TaKkKe
ylajeHue rasa,
Tpebosanus x evibopy ecazosoti apmamypsi. Ilpu BbIOOpe ra3zoBoil apMmaTypbl HEOOXOIMMO
YUUTHIBATh CIEAYIOLINE CBOWCTBA METAJIJIOB U CILIABOB:
- IPUPOAHBIH ra3 He BO3JIEWCTBYET Ha UEPHbIE METAJIIbI, IOATOMY ra30Basi apMaTypa MOKET ObITh
M3TOTOBJIEHA U3 CTAJH U YYT'yHa;
- U3-3a 0oJiee HU3KUX MEXaHUYECKUX CBOWCTB UyT'YHHOU apMaTyphl OHa MOXKET IPUMEHATHCS TIPU
nIaBieHHAX He Oojee 1,6 Mlla;
- Ipu BbIOOpE YYTYHHOH apMaTypbl HEOOXOIUMO CO3AaTh TaKHUe YCIOBHs, YTOOBI ee (praHIbl He
paboTtanu Ha U3TUO;
- IIPY CYIIECTBYIOIUX AONYCTUMBIX HOpMaxX COAEpXkaHHs CEPOBOAOPOJA B raze (2 I Ha KaxKJble
100 M%) mocnenHMI TPaKTHYECKN HE BO3/CHCTBYET HA MEIHBIE CILIABBI, TO3TOMY apMaTypa JUIs
BHYTPHUIOMOBOI'O T'a30BOT0 000PYI0BaHHS MOKET OBITh U3 METHBIX CILIABOB.
Knaccugukauyua cazoeonn apmamypel. 110 Ha3HAUEHUIO CYIIECTBYIOIME BUJIBI Ta30BOM
apMaTypbl NOAPAa3AEIAIOTCA:
- Ha 3aMOpHYI0 — JUIsl MEPUOJUYECKHX T'€PMETHYHBIX OTKIIIOUEHUH OTAENbHBIX YYacTKOB
ra3ornpoBo/ia, anmnaparypsl ¥ IpUOOPOB;



- IPENOXPAHUTEIIBHYIO — JUIS IIPEAYIIPEKICHNS BOSMOKHOCTH ITOBBIIICHUS JaBJICHUS I'a3a CBEPX
YCTaHOBJICHHBIX IIPENIEIIOB;

- apMarypy oOpaTHOro JeHCTBHA - [ TNPEAOTBPAIICHUS JABIDKEHHS ra3a B OOpaTHOM
HaIPABJICHUY;

- AaBapUIHYIO U OTCEUYHYIO - I ABTOMAaTUYECKOr0 MPEKPaALICHUs IBUKECHUS I'a3a K aBApUUHOMY
Y4acTKy IPU HapyILIEHUHU 3aJaHHOTO PEKHUMA.

Bcesa apmarypa, npuMeHsiemas B ra3oBOM XO3AMCTBE, cTaHaaprusupoBaHa. llo mnpunsTOomy
YCIOBHOMY 0003HAYEHMIO HIM(P KaXKI0ro U3AENIUs apMaTypbl COCTOUT U3 YEThIPEX YaCTEH.

17. Ilpuemka 1 BBOJ] ra30MpPoOBOI0B B IKCILIYyaTAIHIO.
[Tpremka 3aKa3YMKOM 3aKOHYEHHOTO CTPOHMTEIHCTBOM OOBEKTa CHCTEMBI Ta3opaclpeacieHHUs,
COOPY)KEHHOTO B COOTBETCTBHH ¢ mpoektoM u TpeboBanmsimu CHull 3.01.01 u CHull 42-01-
2002, pomxHa MPOU3BOJUTHCS MPUEMOYHOM KoMuccuei. B cocraB mpueMOYHONW KOMHUCCUU
BKJIIOYAIOT ~ MpPEJCTaBUTENeH: 3aka3uumka (mpeicenareib KOMHUCCHH), IPOEKTHOM U
AKCIUTyaTal[AOHHOW oOpraHu3anuu (MpearpusiTus Ta30BOT0 XO34WCTBA WM Ta30BOM CIIY>KObI
PEIIPUATHS).
['eHepasibHBIN NOAPATUMK HAa KaXKJbl 3aKOHUEHHBIH OOBEKT ra30pacipeesInTeIbHON CUCTEMbI
MPEABSBISIET IPUEMOYHON KOMUCCUU B OJIHOM 3K3EMIUISIPE CIACAYIOUIYIO JOKYMEHTALMIO:
- KOMIUIEKT pabouux yepTexel (MCIOMHUTEIbHYIO reofe3ndeckyto fokyMenTanuto no ['OCT P
51872) Ha CTPOUTENHCTBO MPEABSBIAEMOT0 K MpUEMKEe OOBEKTa C HAAMHUCIMH, CICITaHHBIMHU
JUIAMH, OTBETCTBEHHBIMU 3a IPOU3BOJICTBO CTPOUTEIbHO-MOHTAXXHBIX padOT, O COOTBETCTBUU
BBIMIOJTHEHHBIX B HATYpe padOT 3TUM YepTeKaM HIIM BHECEHHBIM B HUX MPOEKTHOW OpraHU3aluu
W3MEHEHUSIM;
- cepTuduKaThl 3aBOIOB-U3TOTOBUTENEH (MX KOIMWU; M3BICUYCHUS U3 HHUX, 3aBEPEHHBIC JHIIOM,
OTBETCTBEHHBIM 3a CTPOUTEIBCTBO OOBEKTa) Ha TPyObl, (acOHHBIE YACTH, CBAPOYHbBIC U
M30JISIUUOHHBIE MATEpUAJIbL;
- TEXHUYECKHE NaclopTa 3aBOJOB-U3TOTOBUTENEH MM UX KONUM Ha OOOpylOBaHUE, Y3/bl,
COEJMHUTENIbHBIE JETalM, H3OJALHOHHBIE TOKPBITHS, HW30JIUpYyIomKe (IaHlbl, apMaTypy
muamerpoMm cBbime 100 MM, a Takke JApyrue JOKYMEHTBI, YJOCTOBEpSIOIIME KaueCTBO
obOopynoBanus (M31enuil);
- CTpOMTENbHbIE TMAcIOpTa: HApPYKHOIO Ta30lpoBOJa, Tra30BOrO BBOJA, BHYTPUIOMOBOTO
razoobopynoBanus, [ PIT, CYT;
- IPOTOKOJI IPOBEPKU CBAPHBIX CTHIKOB Ia30MIPOBOAA PaguorpapuuecKuM METOA0M, TPOTOKOJIBI
MEXAHUYECKUX HCIBITAHUNA CBAapHBIX CTHIKOB CTAJbHOTO M IOJUATHIEHOBOI'O Ta3OlpPOBOJIOB;
IIPOTOKOJI TPOBEPKU CBAPHBIX CTBIKOB Ia3oNpoBOJAa YIbTPAa3BYKOBBIM METOJAOM M IPOTOKOJI
IIPOBEPKHU KaYECTBA CTHIKOB, BHIITOJIHEHHBIX KOHTAKTHON CBAapKOW U MaiKoii;
- aKT pa30MBKU U Mepeaadn Tpacchl (IUIOMIAAKK) Ui MOI3EMHOI0 Ta30MpoOBOJa U PE3epPBYapoB
CVT;
- JKypHan ydera paOoT (Ui MOA3EMHBIX Ta30IPOBOAOB MPOTKEHHOCThIO cBbilie 200 M U
pe3epByapoB CYI') — mo TpeGoBaHHIO 3aKa34HKa;
- aKT NPHUEMKHU MPEAYCMOTPEHHBIX MPOEKTOM YCTAHOBOK 3JIEKTPOXUMHUYECKOW 3alUThl (I
MOJI3€MHBIX Ia30MPOBOIOB U pe3epByapoB CVYT);
- aKThl IPUEMKH CKPBITBIX U CIIEHUATbHBIX PA0OT, BHIMOJIHEHHBIX B COOTBETCTBUU C JJOTOBOPOM
noapsana (koutpakrom), 1 I'PII, koTenbHbIX;
-aKT TIPUEMKH Ta30000pyAOBaHUS JUIsl TIPOBENCHUS] KOMIUJIEKCHOTO OmpoOoBaHUs (st
IPEIIPUATHI U KOTEJIBHBIX);
- aKT [IPUEMKHU OYUIIIEHHON BHYTPEHHEN MOJIOCTH MOJIEKAIET0 BOCCTAHOBICHUIO Ta30IPOBO/IA;
- aKT IPUEMKHU BHYTPEHHEHN MOJIOCTH Ta30IIPOBOJA, BOCCTAHOBJIEHHOTO TKAHEBBIM IINIAHIOM HJIU
JIpYTMMH MaTepHallaMu, IPUTOTHOCTh KOTOPBIX (IIPH OTCYTCTBUM HOPMATHUBHBIX JOKYMEHTOB Ha
HUX) MOATBEPKJIEHA B YCTAHOBIIEHHOM IIOPSIZIKE;
- rapaHTUiiHOe 0053aTelIbCTBO HAa BOCCTAHOBJIEHHBIH TIa30MpOBOJ (Ha CPOK, OrOBOPEHHBII
KOHTPAKTOM);



- TEXHUYECKOE CBHUJETEIILCTBO HA IPUMEHEHHBIE B CTPOUTEILCTBE MMIIOPTHBIE MATEPHUAIbI U
TEXHOJIOTHH.

IIpuemounas KOMHUCCHS JIOJKHA IIPOBEPUTH COOTBETCTBUE CMOHTUPOBAHHOU
ra3opacipeIeIuTeIbHON CUCTEMBI IIPOEKTY U NIPEACTABIECHHON UCIIOJHUTEIbHOU JOKYMEHTALIUH,
TpeOOBaHUSAM HACTOSIIMX CTPOUTEIBHBIX HOPM U ITPaBUIL.

18. YeTpoiicTBO BHYTPEHHHUX ra30npoBo10B.
JKuuble 31aHMsI, KOMMYHaJIbHO-OBITOBBIE M IPOMBIIIJICHHbIE IPEANPUATHS CHA0XKAIOTCSA Ta30M OT
ra3onpoBOJIOB HHM3KOro win cpenHero naeiaeHus uepe3 ['PJI. Cxema raszopacnpeneneHus
BKJIIOYAET OTBETBJCHMSI OT PACHpEAEIUTEIbHOIO Ia30lpoBOJa, BBOJA K IMOTPEOMUTENIO TIa3a,
BBOJIHBII T'a30IIPOBO/] B KOJKYX€E Yepe3 CTEHY 3/1aHUsl, BHYTPEHHUE Ia30IIPOBO/IBI.
[TpoexT rasu¢pukanuu JoMa BKIOYaeT B ce0d MOITaXHBIH IUIaH JoMa M CXeMy
razopacnpeenuTeabHoi cety. Ha mo3taxHblii 11aH HAHOCAT BHYTPEHHUE T'a30BbIE CETU U MECTa
YCTAHOBKHM T'a30BBIX CTOAKOB ¢ OOO3HaueHueM ux nauamerpoB. Ha cxeme o06o3HadaroT Bce
BHYTPEHHHUE Ta30IpOBO/bI OT BBOJOB JI0 OTIIYCKOB Ha ra3oBble IPUOOpHI C yKa3aHHUEM MecCTa
PACIIONIOKEHHSI OTKIJIIOYAIOIIUX YCTPOMCTB.
Fa30np0130m,1 BBOJAT B JXHIIBIE H O6HICCTB€HHI)I€ 3aHudg 4YC€pe3 HCEKUIIBIC IMMOMCIICHUA,
JOCTYIIHBIE AJ1s1 ocMoTpa TpyO. Ha BBozie ra3onpoBosa B 31aHUs YCTaHABIMBAIOT OTKJIFOYAIOLIEe
YCTPOMCTBO, KOTOPOE MOHTUPYETCS CHAPYKU 3/1aHus. MeCTO YCTaHOBKH JIOJKHO OBITh JTIOCTYITHO
JUIs 00CITY’)KUBaHUS U OBICTPOTO OTKJIFOUEHUS I'a30IIPOBOJIA.

19. boITOBBIE ra30Bbl€e MJINUTHI.
B KuibIX OMax YCTaHABJIMBAIOT TAa30BbIC IUIUTHl PA3IUYHON KOHCTPYKIIMH, €MKOCTHBIC U
MPOTOYHBIE BOJOHATPEBATENN, Ta30BbIE MAJIOMETPaXKHbIe KOTIBl M Tra3u(UIMpPOBaAHHBIC
OTONUTEIIbHBIC TeYd. Peke MOKHO BCTPETUTH Ta30BbIE KaMUHBI M Kalopudepsl, Ta30BbIE
XONONWIBHUKU. B  OOIIECTBEHHBIX 3JaHUAX U KOMMYHAIbHO-OBITOBBIX MPEANPHUATHUIX
YCTaHABIIMBAIOT TAK)KE Ta30BBbIC TUTMTHI PECTOPAHHOTO THIIA, MUIICBAPOYHBIC KOTIBI, TA30BBIC
KUMISITUILHUKY U JIP.
["a3oBbIe TIPUOOPHI XapaKTEPU3YIOT CIEAYIOIIMMH TOKa3aTeSIMU: HOMHHAJIBHOW TETUIOBOM
Harpyskoit (B BT); xodddurmenTom momesHoro neiictBus (B %); pacxoaoMm rasa (B M°/4);
naBleHueM Taza mepen mnpubopom (B klla); comepikanmem okcupa yriaepoja B MPOAYKTaX
cropanus ra3a (B %).
TerutoBast Harpy3ka ra3oBoro npubdopa Q, - moJydeHHOE IPH C)KUTAHUH Ta3a B SAMHUITY BPEMEHU
KOJIMYECTBO TEIUIOTHI
Qn =B, Qy
rie Br— pacxon rasa, M/4; Qu — HU3IIAs TEMIOTa CrOPAHHS Ta3a, IPUBEICHHAS K HOPMAJIBHBIM
yenoBuam, kJx/me.
Termronpon3BOAUTEIFHOCTE Ta30BOr0 mpuoopa Qr — KOJUYECTBO TEIUIOTHI, BOCIPUHSTOC
HarpeBaeMbIM TEJIOM B €IMHUILY BpeMeHHU, BT
Q =m-<(T,-T))
IJIe m — Macca HarpeBaeMoro Tena, Kr; ¢ — yJeJdbHas MaccoBas TEIUIOEMKOCTh HarpeBaeMoro
tena, kJ[x/(kr-K); T1 7> — temneparypa Tena A0 Hayaia HarpeBa u mocie ero okonuanus, K.

Koadduiment monesnoro  geiictBust  (KIIJI) razoBoro mpubGopa —  OTHOIICHUE
TETUTOTIPOU3BOIUTEIHHOCTH K TEIUIOBOM HAarpy3Ke Ta30BOro mpuoopa
n =—L 100

Qn

st 661ToBBIX Ta30BbIX TIHT KII/] nomken ObITh HEe MeHee 56 %, UIsl BogOHArpeBaTeneil — He
menee 80 %.



20. I'a30Bble MIUTHI NPeINPUATHI 001IeCTBEHHOT0 MUTAHMA.

Jns mpeanpuATHi OOLIECTBEHHOTO IHMTAHMS BBITYCKAIOT CEKIMOHHBIE Ta30BbIE IUIUTHI C
xapounbiM mkapom tuma [1I'C-2MA. Tlo 3asBke 3akazuuka muty [II'C-2MA MoOryT nocTaBisTh
C BOJIOTPEIHBIM YCTPOHCTBOM IS TOJY4EHUsI IPU padoTe IUINTHI FOpsTYel BOABI C TEMIIEPATy PO
70...80°Cyis TEXHOJIOTHUECKUX W CAHUTAPHBIX HYXK[, a TaKKe KOMIUIEKTOBATH B JIBYXCEKIIH-
OHHBIE OJIOKH ¢ O0IIEH CIIIONIHON )KapOYHOH ITOBEPXHOCTHIO.

JIBIMOXO/1 TUTUTHI, YCTAHOBJICHHBIN B CEpEAMHE BEPXHEH YacTu KapKaca IUTUTHI, pa3JielieH Ha TpU
KaHajia, 00eCTIeYnBAIOIINX Pa3/Ie/IbHYIO BBITSDKKY IMPOJYKTOB CrOPaHHS OT TOPEIOK HAcTHIIA U
xapouyHoro mkada. J[piMoxos obopynoBaH 3acIOHKaMHU JJISl peryiupoBaHus Tard. Ha mute
YCTaHOBJICHB MHXCKIIMOHHBIC TOPENKH. Pacrosio’keHHbIe MOJ IUIMTHBIM HACTUIIOM TOPEIKU
UMEIOT PeryJIMpOBOYHYIO IIAii0y MEepBUYHOTO BO3/yXa, a TOPEJIKa KapoyHOoro mkada cHabx)eHa
3aCJIOHKOM IS pEeryJIMpOBaHUsI BTOPHYHOTO BO3/1yXa U Iai00H U1l peryInpOBaHHs IIEPBHYHOTO
BO3JyXa.

21. Annapartbl ropsiuero Bo0CHa0KeHusl.

BoponarpeBarenu mpoTo4HbIE Ta30Bble U3rOTOBISIOT B coorBercTBUU ¢ ['OCT 19910-74.
[IpoTouHble BOmOHarpeBaTend CHAOXKArOTCA ABTOMATHUKOW O€30MacHOCTH, OOecnednBaronen
JOCTYT Ta3a K 3arajibHON U OCHOBHOI ropeiikaM IpH HaJIMYHMH 3alajibHOro IJIAMEHHU U MPOTOKa
BOJIbl; OTKJIIOUEHHE 3aMajJbHOM U OCHOBHOM IOPEJOK MPU OTCYTCTBUM Pa3pe’kKeHUs B JIbIMOXOJIE
(Tabm. 5.23).

OCHOBHBIMU y371aMH [IPOTOYHBIX BOJIOHArpeBaTeiel SIBISIFOTCS Fa30Basi FOPENKa NHKEKIIMOHHOTO
TUMA, TEIJIOOOMEHHUK C OTHEBOM KaMmepoH, OJOK aBTOMAaTHUKH, CHUCTEMa OTBOJA MPOAYKTOB
CrOpaHHsL.

22. Annapatbl eMKOCTHBIE Tra3oBbie 0bITOBBIE TUNa AI'B.

Anmnapatel razoBbie BojoHarpeBaTebHbIeAI'B-80 u AI'B-120 npeanazHadyeHbl AJis1 MECTHOTO
oToIUIeHHusT ToMmemeHui u ropsiaero BopocHaOxkenust (TOCT 11032-80). Onu paboraroT 10
NPUHIIMIY HarpeBa BOABI B EMKOCTH 0€3 NpPUHYAUTEIbHOW IUPKYISuH. EMKOCTHBIE
BOJIOHArpeBaTesid 000py10BaHbl CUCTEMOM OTBOJA MPOAYKTOB CrOpPaHUs B ABIMOXO/, Fa30ropes
OYHBIM YCTPOMCTBOM M aBTOMAaTUKOW PEryIMPOBAHMS, OTKIIFOUAIOIIECH ra3 mpyu HarpeBaHUU BOJIbI
0 33JaHHOM TeMmmeparypbl. TepMoO3lneMEeHT TepMoperyisitopa BBeleH BHYTpb Oaka. Ha
ra3omnpoBOJie YCTAHOBIIEH JJIEKTPOMATHUTHBIN KIIamaH, KOTOPBIA cpabaThiBaeT MpHU MOTacaHuu
3aMaJbHOTO TIAMEHH U MIPEKPAIICHUH TATH B ABIMOXO/IE (OT JAaTYHKA TATH).

B xpriiky anmapara BCTpOeH NpeoXpaHUTEIbHBIN KIamaH, MpeCTaBISIONINA COO0M UIHHIIP C
KOJITAYKOM, I10JT KOTOPBIM ITOMeIeHa MeMOpaHa u3 MeiHo# ¢osibru TommuHoiu 0,04...0,05 mm. B
[EHTpe MEeMOpaHbl UMEETCsl OTBEPCTHE, 3alIUTOE CIuaBoM Byna (Temmepatypa rutaBnenus 105
°C). IIpu naBnenuu B 6ake 60mee 600 x[1a memOpana pa3zpsiBaeTcCs, a MPU MEPETPEBE BOJIBI CBHIIIE
NpeAeibHOM  TeMmeparypbl — paciuiaBisieTcss cmiaB  Bynga. ['epMETHYHOCTh  CHCTEMBI
BOCCTAHAaBIIMBAIOT, 3aMeHsAs MeMOpaHy. B Kkpbliike 0aka ycTaHaBIMBAIOT TEPMOMETP.

23. Annaparsl OTONHUTEbHbIE TA30Bble ¢ BOASIHBIM KOHTYPOM 0bITOBbIe THIIA AOI'B.
Amnmnapats! AOI'B aBisiroTCS pa3sBUTHEM MOJIETIEN EMKOCTHBIX BotloHarpeBatenel Tuna AI'B. Onu
IpelHa3HaYeHbl I MECTHOTO BOJSIHOTO OTOIUIEHMS JKHJIBIX IOMEIIEHWH ¢ HOMHUHAJIbHBIM
nasieHueM npuponHoro rasza 1300 ITa. IIpumeHeHne nogorpeToi anmnaparoM BOJBI IJIs IIPUTO-
TOBJICHUS MUIIN HE pa3peraeTcs.

CucreMa OTOIUIEHHS - C BEPXHEHN pa3BOJKON MarucTpaiu ropsiueil BOABI M HMKHEH Pa3BOIKON
oOpatHolt Maructpanu. Lupkynsius BoJbl B CUCTEME €CTECTBEHHAsI.

OcHoBHbIe y3ibl annapara AOI'B: koTen-TermiooOMeHHUK, TOITOYHOE YCTPOHCTBO ¢ OCHOBHOW U
3anajgbHOU ropesikaMH, CTaOUIIN3aTop TATH, aBTOMAaTHKa 0€30MaCHOCTH U PEryJIMpPOBaHUS.



24. KomonnupoBanHble annapatsl Tuna AKI'B.
Arnmapatbl KOMOMHUPOBaHHBIE Ta30Bble C BOIAHBIM KOHTypoMm (AKI'B) mpennasHadensl mjis
OTOIUICHHSI IOMEIICHHUH U TOPSYETro BOJAOCHAOKEHHUS. ANapat CHa0XEeH TATOCTAOMITU3UPYIOIIIUM
YCTPOMCTBOM, JAaTYUKOM TATH, OJJOKOM aBTOMATHKU 0€30MaCHOCTU U PETYJIUPOBAHMS, OCHOBHON
U 3alalbHON TOPEITKaMH, TEINIOOOMEHHIKOM U 3MEEBHKOM B BEpXHEH ero yactu (tadim. 5.26).
B nernee Bpems ammaparT MOKeT ObITh HCHOJb30BaH TOJBKO ISl TOPSIYEro BOIOCHAOKEHUS.
HarpeB Boabl aBTOMAaTUYECKU — TI0 MEpE OTKPBIBAHUS BOJAOPA30OPHOTO KpaHa.

25. Ileynble ra3oBble rOPeJIKH.
['openouHble ycTpOHCTBa SIBISAIOTCS BaXKHEHIIMM 3JIEMEHTOM CHUCTEMbI OTOIUIEHHUS JIOO0ro
TETUI0BOrO arperata. [IpaBUiIbHBIN BEIOOP TOPEIOYHOTO YCTPOMCTBA, pallMOHAIbHAS YCTAaHOBKA
ero Ha arperare, COOJIOJIEHHE YCIOBUH OHKCIUIyaTallMM peIIAoLIMM 00pa3oM BIHAIOT Ha
3pPEKTUBHOCTP M SKOHOMHUYHOCTh, a HHOIZAa Ha paboTOCHOCOOHOCTH BCEro arperara.
TonnuBockurarolee ycTpoicTBO, KaK OJIMH U3 OCHOBHBIX 3JIEMEHTOB [IEYHOr0 000py10BaHHUs, B
3HAYUTEIBHON CTETEeHU ONpeeisieT BCIO TEIIOBYl0 paboTy arperara. KoHCTpyKTHBHBIE
0COOEHHOCTH T'OPENIOK HENOCPEJCTBEHHO BIMSAIOT Ha CXEMy I0JIBOJIa TOIUIMBA M BO3AyXa K
arperarty, CXeMy CMEIIeHHUsI KOMIIOHEHTOB, HHTEHCHBHOCTh TOPEHHS TOTLTUBA M COCTAB IMPOYKTOB
TOPEHHUs, adPOAMHAMHMUECKYIO CTPYKTYpy (akena. Pabota ropeinoyHbIX yCTpOMCTB
HEMOCPEACTBEHHO CBs3aHa ¢ 0€30IIaCHOCTBIO AKCILTyaTallMd TEIUIOBOIO arperara, 0COOCHHO B
HEPUOJIbI €r0 IyCKa U BBIKITIOUEHHS.
Ha ocHoBaHuM ombiTa 3KCIUTyaTalldd U aHajdu3a KOHCTPYKLUU TOPENOYHBIX YCTPOHCTB MOXKHO
c(hOopMyIMPOBATH OCHOBHbIE TPEOOBAHUS K UX KOHCTPYKIIUH.
KoHcTpyKIust TOpenKu AoKHa OBITH BO3MOXKHO 0oJiee MpOCTOi: 0e3 MOJBMKHBIX 4YacTel, 0e3
YCTPOMCTB, U3MEHSIOIINX CEYeHUE ISl TPOXOa ra3a U Bo3ayxa 1 0e3 retaineil ciaoxHoi Gpopmsl,
PacIoI0KEHHBIX BOIU3H HOCHKA TOPETIKH.
CrnoxHble yCTpOWCTBa MPH 3KCILTyaTalluy ceOs He ONpPaBbIBAIOT M OBICTPO BBIXOJAT U3 CTPOS
10J1 AEMCTBUEM BBICOKMX TEMIEPATyp B paboueM IIPOCTPAHCTBE MEUH.
CedeHus a5 BBIXO/A T'a3a, BO3/1yXa M ra30BO3/IYIIHON CMECH cielyeT OTpadaThIBaTh B Ipolecce
co3aHus ropenku. B mporecce sKcITyaTai BCe 3T CEUEHUs JODKHBI ObITh HEM3MEHHBIMHU.
KonnyectBO mopaBaeMbIX dYepe3 TOpeNKy Ta3a M BO3JyXa CIEIyeT H3MEHATh TOJbKO
JPOCCENIbHBIMU YCTPONCTBAMH, YCTAaHOBJIEHHBIMU Ha MOJABOASIIUX TPYyOOIIpOBOIaX.
CedeHus [uid mpoxoja ra3a M BO3/yXa B ropelike M KOH(PUIypaluio BHYTPEHHHX IOJIOCTEH
cleyeT BbIOMpaTh TAKUM 00pa3oM, 4TOOBI CONPOTUBJICHHE HA MYTH JABMKEHUS Ta3a M BO3JyXa
BHYTPU TOPEJIKU ObLTO ObI MUHUMAJIbHBIM.
JlaBneHue ra3a u BO3/lyXa B OCHOBHOM JOJKHO OBITh MCIIOJIB30BAHO JUIsl CO3/AAaHUS TPEOyEeMbIX
CKOpOCTEH B BBIXO/IHBIX CEUEHMSIX ropenku. JKenaTeabHo, YToObI MoAaya Bo3/1yXa B ropeiiky Obuia
perynupyemoii. HeopranusoBaHHas mojada BO3QyXa B pe3ylbTaTe pa3pekeHHs B pabouem
IPOCTPAHCTBE WJIM IMYTE€M YAaCTUYHOIO MH)KEKTHPOBAHMs BO3JlyXa ra3oM MOXKET JOMYCKaThCs
TOJIBKO B OCOOBIX CITydasix.

26. MeToapl KOMIEHCAIIMU CE30HHBIX, CYTOYHBIX M YaCOBBIX KOJeOaHMUIi
norpedJieHns ra3a.
[Torpebnenue raza ObITOBBIMM, KOMMYHAJIBHBIMU M NPOMBIIUIEHHBIMA MOTPEOUTENIMU HOCUT
HEpPaBHOMEPHBIN XapakTep.
Ce3onHble KOJEOaHUS MOTPEOJCHMsI ra3a BbI3BIBAIOTCA YBEJIMYEHHUEM pacxoja Tras3a Ha
OTOIIUTEIIbHBIE HYXK/bl B 3UMHEE BpPEMs.
Cytounble KoneOaHusl pacxojia rasa Mo JHSAM HEJIeNH IPOUCXOIAT B pe3yibTare M3MEHEHUs
noTpelIeHus ra3a B BOCKpECeHbE, MTPa3IHUYHbIC THH, a TAKXKE M3-3a H3MEHEHHsI pacxo/ia ra3a Ha
OTOIIUTEIIbHBIE HYK/IbI.
YacoBast HEpaBHOMEPHOCTb pacxofa ra3a II0 4YacaM CYTOK BBI3BIBACTCA: YMEHBIICHUEM
noTpedyieHus Ta3a Ha OBITOBBIE HYXIbl B HOYHOE BpEMS; 3HAYUTENIbHBIM COKpallleHueM



noTpeOIeHNs Ta3a Ha MPOMBIIIUICHHBIE HYK/IbI U3-32 CMEHHOCTH UX PabOThl; HEPABHOMEPHOCTHIO
noTpeOIeHus Ta3a 00bEKTaMHU KOMMYHAJIBHOTO XO35HCTBA B TEUCHHE CYTOK.

B kadectBe cmoOCOOOB TOKPBHITHS TMHKA HEPABHOMEPHOCTH TMOTPEOICHUS MOXKHO OTMETHUTH
CIICYIOIIHE:

N0J3eMHOE XpaHEHHUE ra3a;

HCIIOJIb30BaHue Oy(PepHBIX OTPEOUTEINEH;

UCTIOJIb30BaHUE 0a3 CKMIKEHHOTO Ta3a (IponaHa u OyTaHa) AJs MOJyYeHUs MPOIIaH-BO3AYIIHON
CMECH B Yachl IHK;

UCTIOJIb30BaHUE 0a3 CKMHKEHHOTO MIPUPOIHOTO ra3a (MeTaHa);

CO3JlaHUE pe3epBa MPOIYCKHOW CIIOCOOHOCTH MAarduCTPabHBIX Ta30MpPOBOJIOB W Ta30BbBIX
MIPOMBICIIOB;

UCTIOJIb30BAaHUE  aKKyMYJUPYIOIIEH €MKOCTH  TOCIEIHHX  y4acTKOB  MaruCTpPaJbHBIX
ra3onpoBO/IOB;

UCTIOJIP30BaHUE aKKYMYJIUPYIOIIEH CIOCOOHOCTH CaMOT0 MaruCTpaJbHOTO ra30MpoBOia Ha BCei
€ro IPOTSHKCHHOCTH.

Jist KaXJI0T0 M3 3THX CIIOCOOOB MMEETCs OIpe/elieHHasi 00J1acTh, B KOTOPOW Ta3 MCIOJIb3YeTCs
Hauboee A3 HEKTHBHO.

J1J1s IOKPBITUS CE30HHOW HEPAaBHOMEPHOCTH TOTPEOJICHHS UCIIOIB3YIOT MOI3EMHBIC XPAHUJIHIIA.
[TIpr pe3kux NOHWKCHHUSIX TEMIIepaTyphl BO3JyXa B OTONUTENBHBIA mepruoa 3¢P(HEeKTUBHO
UCTIOJIB3YETCS IIEPEBO/] KPYITHBIX Oy epHBIX OTpeOHUTENICH Ha ATbTEPHATUBHOE TOILTMBO. BOMM3M
TOPOJIOB MOXKHO TaK)K€ COOPYXaTh MOJ3EMHBIC XPAaHWJIMINA I CXKFKCHHBIX Tra3oB. YacoBas
HEPAaBHOMEPHOCTh MOTPEOJICHUS T'a3a KOMIICHCUPYETCS C MCIIOJIb30BaHUEM aKKyMYJIUPYHOIIEH
CIIOCOOHOCTH TIOCIICHUX YYaCTKOB Ta30MPOBOJIOB, OTBOJOB MAruCTPaIbHBIX T'a30MPOBOJIOB K
KPYITHBIM TTOTPEOUTENSIM U MPOMBINUICHHBIM palloHaM. 3HaYUTEIbHAs YacTh HEPABHOMEPHOCTH
pacxona Tra3a KOMIICHCHPYETCS 3a CYeT aKKyMYJIHPYIOIEH CIOCOOHOCTH pPa3BETBICHHOM
ra3opacipeieIuTEIbHON CETH BEICOKOTO JIABJICHUS B CEIbCKONH MECTHOCTH.

Jlyist xpaHeHHsI Ta3a B ra3000pa3HOM COCTOSTHHH MOXHO IIPUMEHSITh Ta3rojibaephl. ['a3ronbaepHbie
CTaHIIMH, CIYXKallie sl BBHIPABHUBAHHS YacOBOW HEPABHOMEPHOCTH MOTPEONEHHUS rasa, B
HACTOSIIEE BPEMsI HE CTPOSIT BBUAY UX BBICOKOW CTOMMOCTH M OOJIBIIION METAIIOEMKOCTH.

27. AKKyMyJIMpYIOIIasl CIIOCOOHOCTh MATHCTPAJBLHOI0 ra30NpoBo/A.
PaboTa KOHEYHOro yyacTka MarucTpajibHOro Ta30npoBojia OT KoMIpeccopHoit ctanuuu a0 ['PC
XapaKTEepU3yeTcsl HECTALlMOHAPHBIM PEXUMOM (IIOCTOSSHHO M3MeHsieTcsl oTOop rasza). B HouHoe
BpeMs CYyTOK MOTpeOIeHHEe I'a3a MEHbIlIe oJauH, U Ta3 HaKaIUIMBaeTCs B Ta30IpOBOJIE.
Hakormenue rasa BbI3bIBa€T MOBBIINICHNE JIABJICHUS B Ta30IIPOBOE U KOJIMUYECTBO Ia3a, KOTOPOe
MOKET aKKyMYJHpOBaTh IIOCIEIHUN Y4YaCTOK Ta30lpoOBOJAA, 3aBUCUT OT MaKCHUMAaJIbHO
BO3MO>KHOT'O IaBJICHUS B HEM.
Pexum nBM>KeHMs ra3a Ha KOHEYHOM y4YacTKE XapaKTEpU3YETCsl HECTALIMOHAPHOCTBIO Mpoliecca.
Hecranumonaphsiii pexxuM ABM>KEHUA ra3a HaOIoJaeTcs AaKe B TOT MOMEHT, KOI'/1a KOJIMYECTBO
MOCTYMAIONIET0 ra3a CTAHOBHUTCSA PAaBHBIM MOTpebOieHuto. s cTabmiIn3alnuu pexxuMa HYXKHO
KaKoe-TO BpeMs, T.€. JIaBJICHUE Ia3a B KOHEYHOM YYaCTKE Ia30IpOBOJla YCTAHABIMBAECTCS HE
cpasy, a 10 UCTEUYEHU U BPEMEHU.
[Tockonpky moTpebiieHne Ta3a W3MEHSIETCS HEMpPEepbIBHO, TO CTaOMIIbHAs KpHUBas NaBJICHUS HE
YCTaHABIMBAETCS, M, CIEJOBATEIbHO, B KOHEYHOM YYacTKE Ta30lpOBOAA  PEKUM
HECTallMOHAPHBIN.
MoHO pemaTh 3ajady OIpedeNieHUs] aKKyMYJIMPYIOLIEH CIOCOOHOCTH C HEKOTOPhIMU
npubmkeHusMu. [Ipumem cienyromnye pacyeTHble peKMMbI KOHEYHOTO yyacTKa ra3onponoja. B
MOMEHT, KOrJja Harpy3ka COOTBETCTBYET CPEIHEYACOBOMY PACXOJy, PEXUM CTallMOHApHBIA. B
OCTaJbHble MOMEHTHI (HaKOIUJIEHHE U 0TOOp Ta3a) peKMMbl HECTAllMOHAPHBIE.



28. Ilon3eMHbIe XpPAaHWININA ra3a.
JUIs NMOA3eMHOr0 XpaHEHHUsl ra3a HUCIOJb3YIOTCS €CTECTBEHHBIE IMOPUCTHIE U IPOHUIIAEMBIE
KOJUIEKTOPBI, a TakKe HENOPUCTblE U HempoHHUIaeMmble mopojsl. Ilon3emHoe XpaHeHue rasza
ABJIsIeTCA HauboJiee MPUEMIIEMBIM U OCHOBHBIM CPEJICTBOM aKKYMYJIUPOBAHMS 3HAYUTEIbHBIX
00BEMOB raza U peryJiipoBaHUs MOAAYU I'a3a B COOTBETCTBUM C CE30HHOM HEPaBHOMEPHOCTHIO
ra3onoTpeoaeHus.
B nporecce moa3eMHOro XpaHeHus ra3a MOTYT OBITh PEIICHBI CIIEAYIONIHEe OCHOBHBIC 33/1a4H:
YJIOBJIETBOPEHHE CIIPOCA HA ra3 B NepUoJl HauOOJIbIIEro ra3onorpediaeHus (MMKOBbIE Harpy3KH),
CBSI3aHHOTI'O C OTOIIUTEIBLHON HAarpy3KoW B 3UMHEE BpEMS;
YMEHBIICHNE KalHUTaJIbHbIX BJIOXKEHUH B MarucTpajbHbIA Tra3oNpoBOA U KOMIIPECCOPHBIE
CTaHIIMM;
o0ecrieyeHne OJIArONPUATHBIX YCIOBUH A HauOojiee SKOHOMHYHOIO peXuma paboThl
MCTOYHMKOB T'a3a U MarucTPajJIbHOIO Ta30IpOBO/A C IOCTOSHHOW MPOIYCKHON CIIOCOOHOCTBIO;
co3/1aHie He0OXOAUMBIX 3aI1acOB ra3a B OIPEACICHHbIX PallOHAaX CTPaHBI;
HawnyuymmMu ¢ TOYKM 3peHHMS SKOHOMUKHM M aKKyMYJIUPYIOIIEH CIIOCOOHOCTH SIBIISIOTCS
XpaHWINIIA, CO3JAaHHBIE B HCTOIIEHHBIX Ta30BbIX M HEPTSIHBIX MECTOPOXKAEHUSX, TaK Kak
OTIAJAaeT HEOOXOAMMOCTh JIETAJBHOTO M3YYEHHS OSTOr0 YK€ OSKCILUIyaTHPYeMOTo paHee
MECTOPOKICHUS U COOPYKEHUs OOJIBIIET0 YUCIIa SKCIITYaTallHOHHBIX CKBAXKHH.
CoopyxeHue NMoA3eMHBIX XPaHWIHUIL B BOJOHOCHBIX IUIACTaX CBSA3AaHO C JIETaJIbHBIM U3yUYE€HUEM
CcaMoro IulacTa M pa3BebIBAaTENIbHO-IIPOMBIIIICHHON 3aKaykoW rasa IOCJIE CTPOMTEIbCTBA
00JIBIIOrO YKCiIa HOBBIX CKBAYKUH.
Ha craaum 1maHOBOrO 3aJaHusi Ha CTPOUTENIBCTBO  MAarucTpajbHOIO  ra3olnpoBOja
paccMaTpuBaeTCcsi BOINPOC O HamOoIee MPUEMIIEMBIX CIIOCO0ax oOecredeHus] paBHOMEPHOM
paboThI Ta301pOBOJA HE3AaBUCUMO OT CE30HHON HEpaBHOMEPHOCTHU ra3onorpedieHus. B cBsa3u ¢
3TUM pEIIAETCs BOIPOC O HEOOXOAUMOCTH, BOZMOXKHOCTH M 11€JI€CO00Pa3HOCTH CTPOUTEILCTBA
[OJ3€MHOI0 XpaHWJMIIA ra3a. Pemenue 3Toro Bompoca CBA3aHO C OIpeleleHueM rpaguka
noTpedyieHusl ra3a IO MecsllaM, HelelsM, cyTkamu, yacam. Ha OCHOBaHUM 3THX JIaHHBIX
onpenensercs o0beM raza, HEOOXOAMMBIA JUIs BBIPABHUBAHUS CE30HHOW HEPaBHOMEPHOCTH
ra3zonorpe0aeHus], KOTOPbI MOXKET OBITh ONpEAEIeH TPEeMS METOJaMHU:
10 YUCITy TPalyCHOM HEI0CTaTOYHOCTH M TeMIIEpaType U KOJIMYECTBY Terla, HE0OX0IMMOro Ha
OJIMH T'PaJyCoJIeHb HEJ0CTaTKa TEMIIEPaTyphl;
10 HOpMaM pacxo/jia ra3a Ha OTOIICHHE IO BCEM KaTeropusM noTpeduTeneii;
1o ko3¢ dunreHTaM MeCSIYHON HEpaBHOMEPHOCTH Ia30MOTpe0IeHHUS.

29. Cnoco0bl ONTUMHM3AIMH M COBEPIIEHCTBOBAHHMS Tra3opacnpeleauTeabHbIX
cucTeM.
OnTuMu3anus ¥ COBEPIICHCTBOBAHNE Ta30paCIPEACTUTEIBHBIX CHCTEM MOXKET BKIIIOUATh B CE0s
Psl TEXHUYECKUX M YIPaBICHYECKUX MeponpuaTuii. Bor Heckonbko crnoco6oB, KOTOPbIE MOTYT
IIOMOYb B 3TOM IpOIIEcCe:
Monepuu3zanust o0opyqoBaHus: 3aMeHa craporo obopynoBaHus Ha Oozee 3ddexkTuBHOE U
COBPEMEHHOE MOXET VYIydlmuTh J(PPEKTHBHOCTb W HAJEKHOCTh CHCTEMBI. Hampuwmep,
UCrosb30BaHue Oonee 3(h(HEKTUBHBIX KOMIIPECCOPOB U TPYOONPOBOJIOB MOXKET YMEHBIIUTh
MOTEPH AABJICHUSI U TIOBBICUTH TPOITYCKHYIO CIIOCOOHOCTB.
OnTtuMuzanusi peKuMoB paboThl: AHAM3 M ONTHUMHU3ALUSA PEKUMOB pabOTHl KOMIIPECCOPOB,
peryIrpoBaHME NABJICHUS M pacxoja ra3a B 3aBHCUMOCTH OT TEKYIIMX IMOTPEOHOCTEH MOXKET
CHHU3HUTbh SHEPronoTpedieHue U NOBBICUTh Y3PPEKTUBHOCTh CUCTEMBI.
Hcmonp30oBaHne aBTOMATH3allMd W YIpaBJICHHSA: BHeIpeHWe CUCTeM aBTOMATHU3allud |
ynpasienus, Takux kak SCADA (Supervisory Control and Data Acquisition), MoxeT oGecrieduThb
0osiee TOYHOE yIpaBICHNWE ¥ MOHUTOPHHT Ta30paclpeeTUTeTbHON CUCTEMBI, YTO TTOMOTaeT B
pearupoBaHUU Ha U3MEHSIOIIMECS YCIOBUS M ONTUMHU3AIINH ITPOLIECCOB.



MopgenupoBanre u aHaiu3: lcnonb3oBaHME MAaTeMaTUYECKUX MOJEIEH WU HPOrPaMMHOIO
obecrieueHus Tl aHaIu3a THAPABINYECKUX M TEPMOJIMHAMHYECKHUX MTPOIIECCOB B CUCTEME MOXKET
MOMOYb HICHTU(DHUIIUPOBATE Y3KHUE MECTA U ONITUMU3HPOBATEH TTAPAMETPhI CUCTEMEI.

VYaydmieHue CHCTeMbl KOHTPOJss M 0e30MacHOCTH: BHeapeHue MOMOJHUTEIBHBIX CHCTEM
KOHTPOJISI M 0€30ITaCHOCTH, TAKUX KaK JATUYMKH YTEUCK ra3a ¥ CUCTEMbl aBAPUHHOTO OTKIIFOUCHUS,
MOXXET CHHU3UTh PHUCKH aBapHHHBIX CHUTyalluid W 00€CIeunuTh O€30MacHYH HKCILTyaTaruio
CHUCTEMEBI.

Pa3zButne HH(PPACTPYKTYPHI: Pacmupenue " MOJICpHHU3AIUS HH(PpaCTPYKTyphI
razopacnpe/ieJeHus1, BKJI0Yask CTPOUTEIHCTBO HOBBIX TPYOOIIPOBOIOB U CTAHIIUH CKUKEHUS ra3a,
MOXET YJIYYIIUTh TOCTYITHOCTh U HAJEKHOCTh ITOCTABOK Ia3a.

30. OcHoBHbIe noHsiTHS 0 CYT'.
Ha mpakTike 1 B TEXHHUYECKOU JIUTEPATYpE CHKMKEHHBIMH YIIIEBOAOPOAHBIMH Ta3aMH MPUHSATO
Ha3bIBAaTh HU3LINE YIIIEBOAOPOAbI, KOTOPBIE B UUCTOM BUIE UJIH B BUJI€ CMECEH ITPH CPAaBHUTEIBHO
HEOOJIBIIIOM JaBICHUH M TEMIEpaType OKPYXKAroIel Cpepl MEePEeXoIsT B )KUaKoe cocTosiHue. K
TaKuM yriaeBogopoaaM oTHocsATcs mponaH - CsHs, O6yran - C4Hio (M300yTan u w-Oytan),
nponmieH - C3Hs, Oyruinen - CsHg. st ynoO6cTBa XpaHEeHUsT M TPAHCHOPTUPOBKH (P (HEKTUBHO
CKMXKaTh METaH, 3TaH U 3TwieH. CKUXKEeHue, XpaHeHue U TPaHCIOPTHPOBKY METaHa, 3TaHa U
ATHJICHA OCYHIECTBISIIOT OOBIYHO IO/ JaBJI€HHEM, OJM3KUM K arMocepHOMYy, HO TpHU
OTpHIATENBHEIX TeMnepatypax (o1 -161 1o - 90 °C).
Paznenenne CKMKEHHBIX Ta30B Ha CocudiceHHbvle yeneso0opoonvie 2azvl (CYT) u corcuscennwiii
npupoonsiii 2a3 (CIII" - MeTaH) 4MCTO YCIOBHO.
Aukanbl (ChH2n+2) - HaCBIIICHHBIE YTIICBOIOPO/IbI OTKPBITOTO CTPOCHHSI.
[Tponan u OyTaH B HOPMAJbHBIX YCIOBHMSIX HaxXOJsATCA B razoodpazHoM cocTtosiHuu. Ilenran -
JeTydast JKUIKOCTb.
AJKaHbI SBJISIIOTCA JOCTATOYHO CHJIbHBIMU HApPKOTHKAaMHU, HO UX JIEHCTBHE Oociabisercs ciadbiM
pacTBopeHueM B KpoBH. [109TOMy mHpu OOBIYHBIX YCIOBUSX OHHU SIBISIOTCS (PH3UOJIOTHYECKH
uHan(phepeHTHBIMU. OHU BBI3BIBAIOT YIYIIBE TOJBKO NMPH OYE€Hb CUIIBHBIX KOHIIEHTPAILIUAX U3-32
YMEHBIICHHUS COACPIKaHUS KUCIOPOIA.
DTHiIeH, PONUIeH, OYyTHIICH - HEHACHIIICHHbIC YIIIEBOAOPOIbI OTKPBITOrO CTPOCHHS - AIKEHBI (
CnHZn )
OcHoBHble nocTonHcTBa CYI' - KMAKOCTH IpPU TPAHCIOPTHPOBKE W XPaHEHHM M Ta3 - IMpH
UCTIOJIB30BaHUH U C)KUTAHUU.

31. Ucrounuku moaydenust CYT.
OCHOBHBIMU UCTOUHUKaMHU JyIs Tpou3BojacTBa CYT sBistoTCs:
- TIOTTYTHBIE Ta3bl HEPTIHBIX MECTOPOKICHUH;
- ra3bl cTadMIM3au HeTH;
- JKUPHBIE MPUPOIHBIE T'a3bl TA30KOHIEHCATHBIX MECTOPOKICHUM;
- ra3el He(pTenepepadoOTKH.
[TommyTHBIE Ta3bl ¥ ra3bl cTAOUIN3ALMN HEPTH MOTy4aroT Npu 100b14e HeTH. OOBIUHO B BEpXHEN
Y4aCcTH HEPTIHBIX 3aJIe)Kel HaXOAUTCS ra30Bas IIAIKa, a3 KOTOPOi YaCTHYHO paCTBOPEH B HEPTH.
["a3bl OT HEDTH OTIENSIOT B Tparne-pa3AeNuTeNe U 3aTeM Ha razonepepadarbiBaroIieil yCTaHOBKE
METO10M a0COPOLIMHU U3BJIEKAIOT BCE JIETKOC)KUMAEMBIE Ta3bl.
JKvipHble ra3pl ra30KOHIEHCATHBIX MECTOPOXKJIEHUH cojiepKaT U 6osee
TsoKenble KOMIOHEHThl Cs- Cg, KOTOpble HEOOXOIUMO OTAENATh OT MeTaHa W 3TaHa Ha
YCTAaHOBKAX HHU3KOTEMIEpaTypHOM cemapauuy, TaK Kak @pU TOBBIIIEHUHM JaBJICHUS B
MarucTpaJbHOM Ta30NpoOBOJE€ OHM BHINANAIOT B BUAE KOHAEHCATa, YTO MOXET MPUBECTH K
YMEHBIIEHUIO d(PPEKTUBHOTO TMaMeTpa TPyOOpoBoa.
HedrezaBoackue ra3pl - SBIAIOTCS OJHUM U3 BaXKHBIX HCTOYHUKOB nponsBoacTBa CYT. Ux nons
coctaBisieT 10 50% ot Bcero npousBoacTBa CYI'. KonmudecTBo CxmkeHHBIX ra3oB (B % macc.),
MOJYYEeHHBIX U3 1 T He(TH, 3aBUCUT OT TEXHOJIOTUYECKOI cxeMbl HeTenepepadoTKu:



Kartanutnueckuit kpekunr Heptu §-12
Tepmuueckuii pudopmunr Hedtu 15-20
Kpexunr B razoBoii ¢aze nedru 20-25
JByxdaznpiii kpekuHr Hedtu 10-12
Tepmuueckuii KpekuHr ra3oiss 9-10
Tepmudeckuii pudOpMHUHT JTUTpOUHA 25-26
Karanutuueckuii KpekuHr razoins 14-15

32. lmarpaMma cOCTOSTHUS HHAUBHIYAJIbHBIX YIJIEBOOPO/IOB.
Juarpamma coCTOSHUA - 3TO TpapuKd 3aBUCUMOCTH MEXIYy JaBJICHHUEM, TeMIIepaTypou,
yIEeTBHBIM 00EMOM, TETUIOEMKOCTHIO, TIIJIOCOACPKAHUEM JJIsI CKIPKEHHBIX Ta30B, TIOJTy4YeHHBIC
9KCIIEPUMEHTANIbHO, TaK KaK 3TH 3aBUCHUMOCTH HE MOJYUHSIOTCS 3aKOHAM HJEAJIbHBIX Ta30B.
JlmarpaMmbl COCTOSTHUSI BKJIIOYAIOT JBE (Da3bl CYIIECTBOBAHMS BEIIECTBA - KHUAKYHO U
razoo0pazHyro.
JluHNM, pa3fensoiye napaMeTpbl, COOTBETCTBYIONIUE JIBYM pPa3MYHBIM (ha3aM, HA3bIBAIOTCS
MOTPaHUYHBIMH KPUBBIMH. Yalle BCero JuarpaMmbl COCTOSIHUS CTPOST B CUCTeMax koopauHat T-
s (Temmepatypa - SHTPOMNHS) U P-i (AaBJICHHUE - SHTAJIBIIHS).
C moMomipio auarpaMm COCTOSHUSI C JIOCTAaTOYHOM ISl MPAKTHUYECKUX PACUETOB TOYHOCTBHIO
MO3KHO MPOCIEAUTH 3a U3MEHEHUEM [TapaMETPOB YTJIEBOJAOPOIOB IIPH CIAEAYIOLIUX MIPOLIEccax:
- OXJIQXKIEHUE WK TIOJIOTPEB;
- KOHJICHCAIIMS WJIA UCTIapEHUE;
- agnabaTuyeckoe CIapeHue WK CKaTHE,
- IPOCCEJINPOBAHME U AP.

33. [lepeBo3ka CYT B :KejIe3HOTOPOKHBIX HHCTEPHAX.

JUis epeBO3KU CXKMKEHHBIX Ta30B 110 CETH KEJIE3HBIX JOPOI UCIOJb3YIOT JKEJIE€3HOA0POKHBIE
IUCTEPHBI  CHEIHUAIbHONH KOHCTPYKIMH. [IpomaH mepeBO3AT B CTANbHBIX IUCTEPHAX
BMECTHMOCTBIO 51 1mu 54 M ¢ monHoit 3arpy3Koit 85%, 4To coCTaBIsEeT COOTBETCTBEHHO 43 1 46
M3

KpoMe MpOMaHOBBIX LMCTEPH MMEIOTCS OyTaHOBBIE C BMECTHMOCTBIO pesepByapa 60 M° mpu
ToNe3Ho# Harpyske 54 M3,

B Hacrosiiee BpemMsi Hayalu MCIOJIb30BaThCs KEJIE3HOJOPOKHBIE LIUCTEPHBI MOIHBIM 00HEMOM

98,3 M u mose3ubM 83,5

34. IlepeBo3Ka C:KMKEHHBIX I'a30B B ABTOMOOMJIbHBIX I{HCTEPHAX.
B npaktuke razocHa0xeHUs JUIsl HEPEeBO3KU CXKIKEHHBIX I'a30B Ha HEOOJIbIIME pacCTOSHUS (10
300 kM) UCHOJIB3YIOT aBTOIMCTEPHBI. ABTOMOOWIBHBIC IUCTEPHBI, KaK U KEJIE3HOJIOPOKHEIE,
COCTOSIT U3 TOPU3OHTAJIBHOTO LIMJIMHAPUYECKOIO COCYA, B 3aIHEE JHUILE KOTOPOTO BBAPEH JIIOK
¢ npubopamu. B 3aBUCHMOCTH OT MpenHa3HAueHUS U KOHCTPYKLIUHU aBTOLUCTEPHBI OBIBAIOT
TPAHCIIOPTHBIE U pa3JaTOYHbIE.
TpaHcriopTHBIE aBTOLUCTEPHBI MTPeIHAa3HAYEHBI IJIs IEPEBO3KU OOJIBIINX KOJINYECTB CKMIKEHHBIX
ra3oB C 3aBOJIOB-TIPOM3BOAMTENEH 10 KYCTOBBIX 0a3 M ra30HANOIHHUTEIbHBIX CTAHIMH MU J10
KPYIIHBIX TOTpeOUTeNel 1 rPyNIOBbIX YCTAHOBOK CO CIMBOM ra3a B pe3epByaphbl.
Pa3naTouHbIe aBTOLUCTEPHBI CITYKAT JUIs IOCTAaBKH CKMKEHHOTO Ta3a MOTPEOUTENSM C pa3IMBOM
B OAJUIOHBI WJIM B €MKOCTH ra300aJUIOHHBIX YCTaHOBOK aBToMOOMIIel. [IoaTOMy OHM CHaOKEHbI
MOJIHBIM KOMILJIEKTOM 00OpyIOBaHMS sl pa3iuBa (HAcoc, CYETYMK-PACXOA0MEp, pa3laToyHas
pamKka).
PesepByap  aBTOLMCTEpHBI  BBIIOJHSAIOT B BUAE  TOPU30HTAIBHO  PACIIOIOXKEHHOIO
LHWIMHJPUYECKOTO cOCyaa co chepnyecKUMH JTHUIIAMHU, 3aKPEIUIEHHOTO Ha I1acCH aBTOMOOWJIS
Ha 4YeThlpex omopax. B BepxHell mepeaHeil yacTH pe3epByapa yCTAHABIMBAKOT IPYKMHHBIN
IpelOXpaHUTENbHBIM KianaH. B 1ieHTpe 3ajHero AHHINA pacnojiaraioT JIOK JJi BHYTPEHHETO
ocMOTpa pe3epByapa. KpbIliKy Jitoka BBIOIHSAIOT B BUJE (DaHIla ¢ BBAPEHHBIM B HET'O BOTHYTHIM



JTHUIIEM, B TOJOCTH KOTOPOrO pPa3MEUIaloT TEPMOMETpP, MAaHOMETP M aBapUMHBIA BEHTUIIb
KOHTPOJISI yPOBHSI 3aII0JIHEHUS pe3epByapa. YKa3aTellb YPOBHSI, BBIMIOTHEHHBIH MO TUITY OOBIYHBIX
BOJIOMEPHBIX TPYOOK, MPEACTaBIsieT CO0O0W CTEKISIHHYIO TPYOKY € Ma3zaMu Jjisl HAaOJIOJICHHS.
3amuTHas TpyOKa oOecreunBaeT COXpPAaHHOCTh yKas3aTells YpPOBHS, a Ha cllydyall aBapuiHOTrO
paspblBa ypOBHEMEPHOH CTEKJISIHHOW TpPYyOKM YyKaszaTelb CHa0XalT aBTOMATUYECKHUMU
[IAPUKOBBIMH KJIallaHaMU ¥ 3alIOPHBIMU UTOJIbYATHIMH BEHTUJISIMU.

B HIKkHEH 4acTH MUCTEPHBI 10 00EMM CTOPOHAM PACIOjararoT MIeCTh BEHTHIIEH quaMeTpom 32
MM, CBSI3aHHBIE C TPYOOIIPOBOAHBIMU KOMMYHHUKAIIUIMU 10 CXEME, MTO3BOJIAIONIEH HAMOIHITDh U
CIMBATh CXKIKEHHBIA Tra3. ABTOIUCTEPHY CHAO0XAOT YETHIPbMSI THOKMMH JIO-PUTOBBIMU
[UIAHTaMH C YCIOBHBIM JuaMeTpoM 40 MM JUisl OJICOEIMHEHHUs K 3alpaBOYHON KOJOHKE MU
3aII0JIHEHHON €MKOCTH.

PesepByap aBTOLHCTEPHBI 3aKPBHIBAIOT KOXKYXOM U3 JINCTOBOW CTaJIM TONIKHON 1,5 MM ¢ 3a30pom
20 MM 17151 3aLIUTHI OT HEMOCPEACTBEHHOTO BO3/EUCTBHS COJIHEUHBIX JTyUYeH.

Ecnin na aBromucrepHe ycraHoBuTh Hacoc Ttuma C5/150, ee MOXXHO HCIHOJIB30BaTh Kak
pasmarounyto. [IpuBox Ha Hacoc OCyHIECTBISETCS Yepe3 KOpPOOKYy OTOOpa MOIIHOCTH OT
JBUTATEIs] aBTOMOOUIIS.

C nenbio yBenuueHUs: 0ObEMOB IEPEBO3KM CHKMIKEHHOI'O Ta3a aBTOLMCTEPHAMHM Ha JajbHUE
paccTosiHUS, a TAaK)Ke CHUKEHHS CTOMMOCTH MEpPEBO3KH Ta3a HAy4YHO-HCCIIEIOBATEIbCKUMU U
MPOCKTHBIMU HMHCTHUTYTaMU pa3pabOTaHbl HOBBIE KOHCTPYKIIMM aBTOMOOWJIBHBIX IIMCTEPH
MOBBIICHHON TPY30MO0AbEMHOCTH.

Hamubonee ymauyHa KOHCTPYKIMsSI aBTOMOOWJIBHOM IHCTepHBI - monynpuuena AL[-15-377C c
TIOJIC3HBIM FeOMeTpHUecKUM 00beMoM 15 M3, paspaborannas I'unpoHUNT a3 Ha 6a3e ceaenbHOro
aBroTsiraua "YPAJI-337C".

BpeMst HaroHEHNs aBTOLUCTEpHBI 06beMoM 5,1 M3 - 20-30 MuH, a muctepus! 15M° - 50-80 MuH.

35. IlepeBo3Ka CHKUKEHHOI0 ra3a aBTOTPAHCIOPTOM B 0ALIOHAX M «CKOJIb3SIIHX»
pe3epByapax.
WunuBuayanbHble  MOTPeOMTENH,  pacloiOKeHHble  BOJM3M  KYCTOBBIX — 0a3  WiuM
ra3oHarnoOJIHUTENbHBIX CTaHIMH (10 30-50 KM), MOTY4al0T CKUKEHHBIE T'a3bl HETTOCPECTBEHHO C
Kb wiu I'HC B Gannonax. bamions! JocTaBiistoT 00pTOBBIMH aBTOMOOWIISIMU WJIH CTIELUAIbHBIMU
aBTOMOOWISIMU, TPUCTIOCOOIEHHBIMU /17151 IEPEBO3KH OAJJIOHOB.
CriennanpHble aBTOMOOMIIH MTpeIHa3HAuEHb! 171 IEPEBO3KH OaJIIOHOB BMECTUMOCThIO 50 niu 55
1 B suedkax Ky3oBa. Ky30B Takoil MamMHbl NpeacTaBisieT co00il KIETKY, CBAapeHHYIO W3
METaJUINYeCKUX TpyO M yroskoB. Ky30B yKperusiioT Ha miaccu aBTOMOOWIS. bansoHsl
YKJIaJbIBAIOT B SIYEHKM TOPU3OHTAIBHO K CEpeauHE Ky30Ba, a Juis OOJeryeHusl Mmorpysku u
pasrpy3ku OaJUIOHOB MX MOJKHO YKJIQ/IbIBaTh B SYEHKH Ha MOJBM)KHBIE POJIMKU, OOTSHYThIE
PE3MHOBBIMHM TPYOKaMH, CMSTYarollMMH yAapbl. bamioHsl B sueikax 3amuparoT crelnualbHON
mraHroil. Ky3oB aBToMoOMIIS CBEpXY MOKPBIBAIOT TEHEBBIM KOXKYXOM, KOTOPBIH MpeaoXpaHseT
OaJlJIOHBI OT NPAMBIX COJIHEUHBIX JTy4eil.
JI71st CKMKEHHBIX YTIIEBOIOPOAHBIX Ta30B HCIIONB3YIOT 0aTUIOHBI BMECTUMOCTHRIO 5; 12; 27; 40; 50;
55 u 80 1. HauGonpliee pacnpocTpaHeHUE MOTYIHIN OAJIJIOHBI BMECTUMOCTBIO 5, 27 1 50 1.
[Ipu OonmpmMX pacCTOSHUAX OT MHAUBUAyaNbHBIX noTpedurener no Kb wu THC
HENOCPEICTBEHHAs JOCTaBKA CXKIKEHHBIX T'a30B CTAHOBUTCS HEpAllMOHANBHOMN. B Takux ciyyasx
OpraHU3yIOT IPOMEXYTOUHbIE MyHKTHI 0OMeHa OamtonoB (I10OB). bamnonsl, 3anpasnennsie Ha Kb
u 'HC, noctaBnsioT Ha Takue MPOMEKYTOUHbIE ITYHKTHI B OOJIbIIETPY3HBIX aBTOMOOMIISX.
Ha npomexyrounsix nmyHkrax aocrasieHHble ¢ Kb u I'KC B aBTOLMCTEpHAX CKUKEHHBIE Ta3bl
MO’KHO pa3iuBaTh B OAJUIOHBI.
B mnocnennee Bpemsi noctaBky CYID' ormanennsiM or Kb m T'HC mnpousBoacTBeHHBIM U
KOMMYHaJTbHO-OBITOBBIM X035THCTBAM OCYIIIECTBIISIIOT B pe3epByapax BMecTUMOCThIO oT 0,5 110 3,5
T, NOJYYUBIINX Ha3BaHUE "CKOJIb3sIIUE" .



36. IlepeBo3ka CYI" BOAHBIM TPAHCIOPTOM.
Cy11ecTBYIOT TpY TUIIA CYAOB Ul TPAHCTIOPTA CXKMXKEHHBIX YIIIEBOJOPOIHBIX Ia30B.
1. Tankepsl ¢ pe3epByapaMu MOJ JaBieHUEM. Pe3epByapbl 3THX TaHKEPOB PAaCCUMUTHIBAIOT Ha
MaKCUMaJIbHYIO YIIPYTOCTh MapoB NpoaykTa npu +45 °C, 4To cocTaBiIsgeT 0KOJI0 16 Kre/cm .
2.Tankeppl C TEIUIOU30JUMPOBAHHBIMU pe€3€pByapaMu IOJ] I[OHUKEHHBIM JIaBJICHUEM
(momyuzorepmuyeckue). CKUKEHHBIN ra3 TPAaHCHOPTUPYETCS TPU TPOMEKYTOUHOM OXJIAKICHUU
(ot -5 mo +5 °C) u MOHWKEHHOM J1aBlieHUU (3-6 Krce/cm ).
3.TaHkepsl ¢ TEMJIOU30JIUPOBAHHBIMU PE3EPBYapaMHu MO JaBICHHEM, OJIM3KUM K aTMOC(HEepHOMY
(u3oTepmuueckue). B M30TEpMHUECKUX TaHKEpax CKUKEHHBIE Ta3bl TPAHCHOPTUPYIOT INpHU
JaBJieHWH, OJMU3KOM K atMochepHOMYy, W HHM3KOW OoTpulareiabHoil Temreparype (-40 °C s
npomnana, ammuaka; -103 °C -nst stmnena u-161 °C - aist CKUKEHHOTO TPUPOAHOTO Ta3a).
[To gopme ycTaHaBiIMBaeMbIX Ha TaHKEpPE pPE3E€PBYapOB ra3zoBO3bI MOTYT OBITH pa3/eieHbl Ha
TaHKEPbI, O00OpYAOBaHHbIE COHEPUUYECKUMH, IWIMHAPHUYECKUMH U IPSAMOYTOJIbHBIMU
pe3epByapamu.
Tankepsl ¢ pe3epByapamu 1107 JAaBiieHHEM. Macca TIpy30BBIX pe3epBYyapoB 3HAUYUTEIbHO
MPEBBIIIAET MACCY aHAIOTMYHBIX YCTPOUCTB MPU JPYTUX CIIOCOOAX MEPEBO3KU CKMKEHHBIX Ta30B,
YTO COOTBETCTBEHHO YBEIMYMBAECT pE3EPBbl U CTOMMOCTb CyJIHA. [Py30MOaBEMHOCTH
pesepsyapoB - 10 2000 m>. TIpou3BOAMTENBHOCTh HanmmBa-ciuBa - 30-200 1/u. ITpumeHsIoTCS
TaHKEpPhl IPU CPABHUTEIBHO HEOOJBIIMX TIPY30IOTOKAX U OTCYTCTBHUHM CHELUAIBHOIO
o0opynoBaHus Ha OeperoBbIX 0a3ax U TaHKEpax.
[Tosyn3orepMuueckrie TaHKEPhI XapaKTEPU3YIOTCSl YHUBEPCATbHOCTBIO NpHeMa ¢ OeperoBbIX 0a3
CKIDKEHHOTO Ta3a IpU pa3HOOOpa3HBIX TeMIepaTypHBIX MmapameTpax. B cBs3u ¢ yMeHbIIEHUEM
Macchl TPY30BBIX pE3EPBYapoB M BO3MOXKHOCTBbIO NPUIAHUS MM IPSAMOYTOJbHON (HOPMBI
YMEHBINIAIOTCA pa3Mepbl TaHKepa U YIYYIIAeTCs HCIIOJIb30BaHHE O0beMa pe3epByapoB.
Bmectumocts pesepsyapos - 2000-13000 m3. [IpousBoguTensHocTs HamuBa-ciuba - 100-420 /4.
[IpuMeHsSIIOTCST 3TH TaHKepbl MpPU 3HAUUTENBHBIX TIpy30000pOTax © TMPU HAIUYUU
COOTBETCTBYIOIIET0 000PYIOBaHHS Ha OEPErOBhIX 0a3ax W TaHKepax.
N3oTepMuueckue TaHKEpHI ABISIOTCS HanboJiee COBEPIICHHBIMU, OHM MO3BOJSIOT YBEITUYUTh
MIPOU3BOIUTENILHOCTh HAIMBA-CIMBA U COOTBETCTBEHHO MPOIYCKHYIO CIOCOOHOCTh OEpEeroBbIX
6a3 u obopauuBaeMocTh (hoTa. BMecTHMOCTh  pesepByapoB cBeime 10000 e,
[TponsBonuTensHOCTh HanmBa-ciuBa - 500-1000 1/ m Gonee. XapakTepu3yroTcs OONBIIMMHA
pasMepamy U IPUMEHSIOTCS IPU 3HAYUTENBHBIX TPY30000pOTaXx.
Br160p crioco6a TpaHCIOPTUPOBKH T'a3a 3aBUCHUT OT 1IEJIOT0 psifia TEXHUYECKUX U IKOHOMUYECKHX
(akTOpOB, CBA3aHHBIX HE TOJBKO C pa3MepaMU M KOHCTPYKLHEH CyJHAa, HO U C YCIOBUSAMHU
XpaHEeHUs CKIHKEHHOTO Tra3a Ha Oepery.

37. TpaucnoptupoBka CYI mo Tpy6onpoBoaam.
CxnKeHHbIE Ta3bl TPAHCIOPTUPYIOT TO TpyOONMpoBOAaM TpU JOCTaBKE HMX C 3aBOJOB-
W3TOTOBUTEJICH KPYITHBIM MOTPEOUTEISIM, B OCHOBHOM TIPEIITPHITHIM He(DTEXUMHUH.
CxunxeHHbIE Ta3bl MOTYT JIETKO TMEPEXOAWTh B Ta3000pa3HOE COCTOSHUE, 3allOJIHATH YacTb
CEYEHHUs MOTOKA, YTO MOKET MPUBECTU K PE3KOMY MOBBILIEHUIO MOTEPh JaBJICHUS Ha TPEHHE U,
KaK CIIE/ICTBUE, K CHIDKEHHIO MPOMYCKHOW crocobHocTH TpybompoBoja. Kpome Ttoro, mpu
MPOXOXKACHUN Ta30’KMJIKOCTHOM CMECH 4Yepe3 HacoC BO3MOXKHBI KAaBUTAIIMOHHBIE SIBJICHUS.
OrnacHol TOUKOM
TpybomnpoBoga CYT' saBnsercs BepxHss Touka Mpoduist Tpacchl TpyOONpOBOAa, TaK Kak 3/1e€Ch
HanOosiee BO3MOXKHO HcmapeHue Xuiakoil ¢asel. g obecrneueHus onHO(A3ZHOTO TeUSHHS
KHUIKOCTH B KOHIIE TPYOOITPOBO/Ia YCTAHABIMBAIOT PETYISTOP AaBJIeHHs (110 ce0s1) 7, C TOMOIIBIO
KOTOPOr0 MOXHO oOecneuuTh Tpedyemoe AaBlieHHEe B KOHTPOJIBHOM CEUEHHH TPYOOIpoBOJa
HE3aBHCHMO OT IIPOU3BOAUTEIHLHOCTH TPYOOIIPOBOIA.
[To mMarucTpaibHBIM TPYOOIIPOBOAAM CXKIXKEHHBIE Ta3bl (MPOMaH, OyTaH) MOKHO TMepeKauyuBaTh
KaK COBMECTHO C Jpyrumu HedrempoaykTamu (OeH3MHAMU), TaKk U 0€3 HUX MO CIEeIHATbHBIM
npornaH-0yTaHoBbIM TpyOompoBonam. [Ipu mocnemoBatensHOM mepekauke OeH3WHa, OyTaHa,



mporaHa ¥ NponaH-OyTaHOBBIX CMECEe M0 OAHOMY M TOMY K€ TPYOONpPOBOIY CMEIIEHUE ITHX
MIPOJIYKTOB HE3HAUNUTEIIBHO.

Ha pa3BeTBiieHHBIX TPYOONPOBOJAHBIX CHCTEMaX HEOOXOOUMO TOYHO OINpPENEIiITh BpeMs
MOSIBJICHUs "TOJIOBBI" MapTUU MPOAYKTA HA IMPUEMHOM IYHKTE JJIA NEPEKIIOUEHUsS] TPUEMHBIX
emkoctel. Ilpu sTOM cienyer yuuThIBaTH M3MEHEHHE OObEMa MNApTUHU HU3-32 W3MEHEHUs
TEMIEPaTyphl U JaBJICHHUS 110 AJIUHE TPyOOIpoBoIa.

38. Xpanenue CYI noja naBjieHHeM B MeTAVINYECKHX pe3epByapax.
CranpHbIC pe3epByapbl OBIBAIOT IWIHHIPHYECKHUE U CPEPUIECKHUE, a B 3aBUCHMOCTH OT MOHTaXa
- Ha3eMHble, MOJ3EMHbIE U C 3achlIKoW. B mepBoMm ciydyae BHemIHSs cpeda OOYCIOBIMBAET
TEMIIEPATyPHBIA PEXUM XPAHUMOTO CHKMDKEHHOrO Ta3a: W3MEHEHHE TeMIlepaTyphl BO3IyXa
BBI3bIBAET COOTBETCTBYIOUIME M3MEHEHHsI TEMIIEpaTypbl CXKWXKEHHOro rasza. Pasnuma B
TEMIEpaTypax CXKIKCHHOTO ra3a u armocdepsl He3HauuTenbHas - mopsaka 1...2 K.
MaxkcuManbHasi TeMIleparypa CXKHKEHHOTO Ta3a B Ha3eMHBIX pe3epByapax OIpeaemseTcs
MaKCUMaJIbHOM TeMIIEpaTypoi BO3/1yXa B JICTHUM IIEPUO.
[Tpu 3arnyOneHu pe3epByapoB TeMIlepaTypa rasa Mallo 3aBHCHUT OT KojeOaHUN TeMIlepaTypbl
BO3/lyXa W OOJbIIE 3aBUCUT OT TEMIIEpaTyphl OKpyKaromiel cpensl. JlaBiaeHUE CKUKEHHOTO
YIIIEBOIOPOAHOTO raza B pe3epByapax U3MEHSETCS B 3aBUCUMOCTH OT TEMIIEPaTypbl XPaHUMOTO
B HHUX IMpoAyKTa. MakcMMalbHOE [aBJICHHE B pe3epByape OOYCIOBIMBACTCS YIPYTOCTHIO
HACBIIICHHBIX MAapOB MpPU MaKCUMaJbHOW TeMmIeparype BHemIHeil cpenpl. CKMKEHHBbIE Ta3bl
XpaHAT B [WIMHIPUYECKUX U WIAPOBBIX pe3epByapax. BMeCTMMOCTh IMJIMHAPUYECKOTO
pe3epByapa AobkHa ObITh He Oonee 200 M it CYT u 250 T mos aMMHaKa, BMECTUMOCTb
nrapoBoro pesepByapa ais CYI', BXoasd1mx B cOCTaB ra30HaNOIHUTENbHBIX CTAaHIHI, - HE OoJee
600 M>, mma CYT, XpaHAmUXCS Ha CBHIPHEBBIX M TOBAPHBIX CKIAgaX HE(YTEXHMUUYECKHX
npeanpuATHii, - He 6oee 2000 M3, BMECTHMOCTB IIAPOBOTO pe3epByapa sl XpaHEHHs aMMHaKa
He nomkHa npesbiuarsh 2000 T nopu pxp 4o 1 Mlla, 950 T npu pxp ot 1 1o 1,6 MIla u 500 T npu
Pxp oT 1,6 10 2 MIla BriItOUNTENBHO.
Mertannudeckue (CTalbHbBIE) pe3epBYaphl I CKMKEHHBIX Ta30B U3TOTABIUBAIOT YETHIPEX THUIIOB:
—IuIHHApUYecKue nepeasuxkubie oobemom 600, 1000 u 1600 1 17151 Ha3eMHOM YCTaHOBKH,
-~ I[MIMHAPHYECKUE CTAlOHApHEIE 00beMoM 2,5, 5 1 10 M° 1714 TTOA3eMHO# YCTaHOBKH;
—IWIMHAPUYECKHUE CTalmoHapHeie oobemom 25, 50, 100, 160 u 200 M° TS HazeMHOH
MOA3EMHOH YCTaHOBOK;
—imapoBbie oosemom 300, 600, 900, 2000 u 4000 M° JUTST Ha3eMHOM YCTaHOBKH.

39. laxTHbie xpanuanma CYT.

[laxTHple XpaHMJMIIA MPEJICTABIAIOT COOONH  OTAEIbHBIE TOHHENM WM  CHCTEMY
B3aMMOCBS3aHHBIX TOPU3OHTAIBHBIX BbIpaOOTOK, uMeromux ykiaoH 0,002 B HampaBieHUH, TIe
YCTAQHOBJICH OTKAUMBAIONIMKA Hacoc. XpaHEHHE CHXKWKEHHbIX Ta30B M He(TEnpoIyKTOB
MPAKTUYECKH OCYLIECTBUMO B TAKUX MOJI3EMHBIX EMKOCTSIX IIAXTHOT'O TUIIA, KOTOPbIE HAXOAATCS
B MOIIHBIX YCTOWYMBBIX OTJIO)KEHHUSAX ECTECTBEHHO HENPOHUIAEMBIX IIOPOJ WM TIOPOL,
NONJAIOIINXCA TepPMETU3allud C TOMOIIBI0O CPAaBHUTEIBHO HECIOXKHBIX HHKEHEPHBIX
MeponpHusATHA. B YacTHOCTH, TepMETHYHOCTh IMOJ3EMHBIX EMKOCTEHl MOXHO 00ecneunTh
MOJAMOPOM TOJ3EMHBIX BOJI C TMOJBMXKHOM M HEMOJBM)KHON BOJASIHOM mMoaymkamu. ['opHbie
MIOPO/IbI CUUTAIOT IPUTOJHBIMU JIJISl COOPY>KEHMSI XPaHWIIUILL YTIIEBOJLOPOIHOIO ChIPbs, €CIIM OHU
HE (QUIBTPYIOT XpAaHUMBIA NPOAYKT, HE COJEPKAaT BKIIOYEHHM, BIMSIOMIMX HAa KOHAMIIMIO
XPaHUMOTO MPOAYKTa, YCTOMUUBBI IPOTUB T'OPHOTO JTABJICHMSL.

B 3aBucuMocTHM OT o00beMa XpaHWIMILNA, KOJUYECTBA OJHOBPEMEHHO XpaHUMBIX BHJIOB
IPOAYKTOB, TOPHO-T€OJIOTUYECKUX W TOPHOTEXHUYECKUX (DAaKTOPOB MOJ3EMHBIE XPaHWIUIIA
YIIIE€BOJIOPOAHOTO CHIPbSI COOPYXAIOT KaMEpHOTO THUIA C 3aMKHYTOM CHCTEMOM BBIpaOOTOK
€MKOCTEH, KAMEPHOTO TUTA ¢ 000COOJICHHBIMU BIPAOOTKAMH-EMKOCTSAMH, STYEHUCTOTO TUTIA.
[Ton3emMHast yacTh XpaHWIHIL YIJIEBOAOPOJHOTO CHIPhS IIAXTHOTO THIIA COCTOUT M3 CHUCTEMBbI
TOPHBIX  BBIPAOOTOK:  BCKPBIBAIOIIMX  BBIPAOOTOK  BCIIOMOTAaTeIbHOIO  HAa3HAYECHUS W



HETOCPEACTBEHHO BBIPaOOTOK-eMKOCTell. BepTukanabHble BEIpAaOOTKH B MEPHO] CTPOUTEIHCTBA
XpaHWIHNIA HWCHONB3YIOT JJIA CIycKa M TMOJbEeMa JIIOJeH, Tpy30B, HU3BICUEHHS] TMOPOIbI,
BEHTHJISIIMH, TIPOKJIAJIKU BOAOOTBOAAIINX TPyO, Kabenen u T. 1.

B OCHOBY TEXHOJOTMYECKMX CXEM OHKCIUTyaTallMd MOJ3EMHBIX XPaHWJIUI [IAXTHOTO THIIA
II0JIO’KEHO HCII0JIb30BAHNE HACOCHBIX MJIM CAaMOTEYHBIX CIIOCOOOB 3aIlOJIHEHUSI U HACOCHBIX MJIU
0e3HACOCHBIX CIIOCOOOB OMOPOKHEHUS MTOJ3EMHBIX EMKOCTEH.

B TexHonoruueckux cxemax XpaHWIHL], AKCIUIyaTUPYIOUIMXCA C IOANOPOM IOA3EMHBIMU
BOJ/IAMH, JIOMIOJIHUTENIBHO NMPEAYCMATPUBAIOT CUCTEMBI AJI1 0TOOpa MOJ3EMHBIX BOJI OTPYKHBIMU
HAcOCaMH.

40. Iox3emubie xpanwanma CYI B 0T/10:KeHHAX KAMEHHOMH COJIH.

B consHpIX 1mactax JAOCTaTOYHO OOJBIION MOIIHOCTH Ha TiyOuHe, obecrneyuBaroneit
THJIPOCTATUYECKOE JIaBJICHHE, TPEBBIIAIOIIEE IaBICHHE XPAaHUMOTO MPOIyKTa, Yepe3 OypoBbIe
CKBOKMHBI IyTEM pa3MbIBa (BBILIEIAYMBAHUS) COOPYKAIOT MOJOCTU-pE3epByaphl. Takue
pesepByaphl 3aHUMAIOT 0OBIYHO 6OJIBIION 00BeM: oT 1 Teic. M3 10 1,5 MuH. M3 . Kamennas comb
uMeet npenen npoyHoctu 25-30 MIla u He BIMsIET Ha Ka4Y€CTBO CKUKEHHBIX YIIJIEBOJOPOIHBIX
razoB. [Ipm yBenuyeHUM IaBIEHUS KaMEHHas COJIb PE3KO IOBBIIIAET CBOM IIJIACTHYECKHUE
CBOICTBa, 0OCOOCHHO MPU CMayuBaHUU. KanuiisipHble TPEIIMHBI B KPUCTAIUIAX 3aKPBIBAIOTCS, U
3TO NPUBOJUT K 3HAUUTEIHHOMY MOBBILICHUIO Mpefesia MPOYHOCTH Ha pacTskeHue. Buioop
METO/IOB U CXEM CO3JaHUs MOA3EMHBIX EMKOCTEH 3aBUCUT OT MOLIHOCTH IUIACTa, CTPYKTYPHBIX
OCOOEHHOCTEH, YCIOBUH 3ajleraHus, (PU3UKO-XMMUYECKUX XapaKTEPUCTHUK COJITHOIO Teua,
COJZIepXKaHUs U XapaKTepa paciupeiesieHUs B HEM HEpaCTBOPUMBIX BKIIFOUEHHM. 3aJIe’KU KaMEHHON
COJIM MOTYT MMETh CTPOEHHE: IIACTOBOE, IJIACTOBO-JIMH3000pa3HOE, KYIOJbHOE U ILITOKOBOE.
Xapakrtep JIMTOJIOTMYECKOIO COCTaBa COJICHOCHOM TOJIIM U COJEPKaHUE B HEHM HEPaCTBOPUMBIX
npUMecell SBISIOTCS ONpeneNsiommMu  (hakTopamMu BBIOOpa cmoco0a COOpYKEHHs Kamep
MOA3EMHBIX XPaHWJIHILL.

Pa3MBIB conmm OCyHIECTBIIAIOT IO IBYM CXE€MaM: 3aKadyKOM IPECHON BOJBI M BBIJABIMBAHUEM Ha
MOBEPXHOCTh paccoia (UMPKYISAIHOHHBIA METOM); CTPYSAMHU BOJBI, Pa3OpPBI3TUBAEMBIMU IPHU
aTMOC(epHOM WJIM TOBBIILIEHHOM JIaBJIEHUU B €MKOCTH CIIELHUAIbHBIM OpOCHUTENEM (CTPYHHBIN
METOJl UJH OPOIICHHE), TPU ITOM PACCOT OTKAYMBAIOT U3 Pa3MBIBAEMON Kamephbl MOTPYKHBIM
HAacOCOM, a TaK)K€ BBIJJABJIMBAIOT CKATHIM BO3JIyXOM WJIU Ta30M

41. M3otepmuueckoe xpanenue CYI' B cTaibHBIX H KeJie300€TOHHBIX pe3epByapax.
Xpanenne CVYI B HHM3KOTEMIEpPAaTYpPHBIX M30TEPMUYECKUX (CTaNbHBIX, KEJIe300€TOHHBIX,
JIETOTIOPO/IHBIX) EMKOCTSAX IOJIYJWJIO IIHPOKOE NPUMEHEHHE. DTO OOBSCHSIETCS BBICOKOU
3 PEKTUBHOCTBIO TaKMX pe3epByapoB. OTMETHUM, YTO XpaHUTh CXKIKEHHbI MeTaH WIu
NPUPOJIHBIM Ta3 MOXKHO TOJIBKO B HHU3KOTEMIEpaTypHBIX xpaHwmmax (puc. 8.6).
N3oTepMHuueckoe XpaHeHUE CKIKEHHBIX YTIIEBOIOPOIHBIX Ta30B MPH JIaBIE€HUH, HE3HAUUTEILHO
OTJIMYAIOMIEMCS] OT JIaBJICHHsI BHEIIHEH Cpeabl, UMEeT NMPEHMYIIECTBa BCIIEICTBHE MEHBIIHX
3aTpaT MeTajula, MEHbILEH TeppUTOPUH, 3aHUMAeMON XpaHUJIHMILEM, U OoJbIlel 6e30MacHOCTH
XpaHEHHS.

[TocTossHHOE HM3KO€ JIaBJIEHHWE COXpaHsAeTCs IyTeM OTKAaykKd TMapoB  CXKIKEHHBIX
YIIIEBOAOPOIHBIX Ta30B /ISl UCTOIB30BaHUSI B Ta30paCTIPEICTUTEIBHON CETH MM TTOBTOPHOTO
CKIKeHUs napoB. TeMriepatypa XpaHeHHs KHJIKOT0 MTponaHa Npu u3MeHeHuu nasieHus ot 2000
1o 15000 ITa mo cpaBHeHUIO ¢ aTMOC(hEPHBIM KojebeTcs B npezenax 2°C, H-OyTaHa - B pejenax
4 °C, u3obyrana - B mpenenax 12 °C.

TonmuHy CTEHKM XpaHWIHIA ONPEACISIIOT W3 YCIOBUS HMCKYCCTBEHHOTO OXJIKICHUS
CKIKEHHOTO Ta3a, MOAJIEKAIIEr0 XpPaHEHUIo, 10 TeMIepaTypbl, IpU KOTOPOW JaBJIEHUE €ro
HACHIIIIEHHBIX MTAapoB OyneT OIM3K0 K aTMOC(HEPHOMY JIaBJICHUIO. B TaKMX YCIOBUSIX JOCTATOYHO,
4TOOBI CTEHKH BHYTPEHHETO COCY/la XPaHMIINIIA BBIACPKHUBAIIN KaK THAPOCTATUYECKOE IaBICHUE
NPOJIYKTA, TaK U HE3HAYUTEIHHOE JIOTTOHUTEIBHOE NaBiieHue. [Ipyu TakoM cyMMapHOM JTaBICHUT
pasperraercsi IpUMEeHEeHHEe TOHKOCTEHHOTO XPaHUIINIIIA.



42. llonzemublie Jegonopoanbie xpanuauma CVYT.
XpaHeHHe CHKMXKEHHOTO ra3a BO3MOXHO U B 3aMOPOKEHHOM TpyHTE IIpH JaBiienuu Ao 2,5 klla.
[IpoexkTupoBaHue JEAOMOPOAHOIO pe3epByapa MPOU3BOJAT HAa OCHOBE JAHHBIX WHIKEHEPHO-
IEOJIOTUYECKUX U THAPOreoJIOTMYeCKUX W3bICKaHUNH. COOpyKE€HUE JOIYCKAaeTCsl B PBIXJIBIX
BOJIOHACBIIIEHHBIX (KO3 dULIMEHT BoJoHACKIeHUs O6obiie 0,8), 0MTHOPOAHBIX MO -JTUTOJIOTHH U
BBIJIEP>)KAHHBIX 110 MOILITHOCTU I'PYHTaX, MOJACTHIIAEMBIX BOJOYIIOPOM, IIPU YCIOBHH, UYTO CKOPOCTh
JIBUKEHHUSI TPYHTOBBIX BOJ HE IMpeBbIIaeT 2,5 M/cyT, a Takxke B c1a00-00BOJAHEHHBIX
(ko3¢ ¢unreHT BogoHackIeHHOCTH MeHblie (,8) rpyHTax 0e3 MpOYHBIX CTPYKTYPHBIX CBs3ei
OpU YCIOBUUM HMX HUCKYCCTBEHHOro 0OBojHeHMs. [loa3emMHBIN J1e10mopoaHblid pe3epByap
IpeCTaBIsieT COO0H eMKOCTh, CTEHKH M JHUIIE KOTOPOI BBIMOIHEHBI U3 3aMOPOKEHHBIX TOPHBIX
MOpOJI, a MEePEKPBITHE - U3 TPATUIUOHHBIX CTPOUTEIHHBIX MATEPUAJIOB: CTallU, aJIOMUHUEBBIX
CIVIAaBOB WUJIM OETOHA.
CoopyxeHue MoA3eMHBIX JICAOMOPOJHBIX Pe3epBYyapOB BO3MOXKHO B JIOOBIX rpyHTax. OnHaKO
HanOoJiee MPUEMIIEMBIMH SBJISIOTCS TIECYAHO-TPABUIHBIE TPYHTHI € BIIaroHachleHHocThio0 60-90
% mpu Hanmuuu B HUX He 6onee 20 % MeNnKoIMCIEPCHBIX MNIMHUCTHIX YaCTHII.
OnHUM U3 OCHOBHBIX TpPeOOBaHUM, MPENbIBISIEMBIX K JIEJONOPOAHBIM pe3epByapam, SBISETCS
CO3/IaHH€ TPEHIMHOCTOWKON, HEeMPOHUIIAEMON NJIs ra3a JeaonopoaHoil odonouku. [lomzemubie
HU3KOTEMIIEPATYpHbIE  pe3epByapbl  COOPYXKalT, Kak  I[paBWwiIo, C  HPUMEHEHHUEM
MpeIBapUTEeNLHOTO 3aMopakuBaHus mopoj. [IpeaBapurTenbHOe 3aMOpa)XMBaHUE TMOPO
HEeoOXoauMo BecTH corjacHo "TeXHHueckuM yCJIOBHSIM Ha TIPOU3BOACTBO pabOT Mo
HCKYCCTBEHHOMY 3aMOPaXMBAaHHUIO TPYHTOB MPU CTPOUTEIHCTBE METPOTIOIUTEHOB U TOHHENEH"
(TY-111-56).
[IpenBapuTenbHOE 3aMOpaXKUBAHUE TOPHBIX MOPOJ HEOOXOAUMO /ISl 00ECIICUCHUS:
—BOJIOHETIPOHUIIAEMOCTH M TIPOYHOCTH JICAOMOPOJHONH 000JIOUKH, CIOCOOHOW BOCHPUHSATH HA
ce0st MOTHOE TOPHOE JIaBlICHUE U TEXHUUYECKUE Harpy3Ku;
—COXPaHHOCTH MPOEKTHOI'O HANpaBieHUs] U rabapUTOB BBIPAOOTOK, a TaKkKe MPUJIETAIoIUX K
BbIpaOOTKE Ha3eMHBIX U MOJI3eMHBIX KOMMYHUKaIUi;
—MAaKCUMAaJIbHON CKOPOCTH CTPOUTENIbCTBA.

43. YcTpoiicTBO KYCTOBOH 0a3bl (ra30HANMOJIHHUTEILHOW CTAHIMHU) CHKUKEHHOTO
YIJ1€BOJOPOIHOIO rasa.
KycToBas 6a3a C)kKM)KEHHBIX T'a30B UMEET CIIEIYIOIIYI0 OPraHU3aIllMOHHYIO CTPYKTYPY.
Ilex cnuBa-HaMMBa CXKMWKEHHBIX YIJIEBOJOPOJIHBIX Ta3oB. Ero Ha3HaueHue - MpHeM OT
MOCTABIIUKOB KEJIE€3HOJOPOKHBIX LIUCTEPH CO CXKMKEHHBIMH YITIEBOAOPOIHBIMU Ta3aMu, CIUB
ra3a U3 HUX B pe3epByapbl Napka XpaHEHHMs, Mojada CXKIKEHHBIX YIIIEBOJAOPOAHBIX Ta30B U3
pe3epByapoB MapKa XpaHEHMsI B HAlOJHUTENbHBIN 11eX. B cocTaB 11exa BXOAST CIMBO-HaJIUBHAs
JKEJIE3HOJOPOKHAS ICTaKaJa U MOABE3IHBIE )KEJIE3HOAOPOKHBIE ITyTH, HACOCHO-KOMIIPECCOPHOE
OTJIEJIEHHE U TIapK XPaHEHHUS CXKMXKEHHBIX YIJIEBOJOPOIHBIX T'a30B.
HanosmHuTenbHbIN 1€X. 31eCh OCYHIECTBIISIOT HAJINUB CHKWKEHHOIO YIVIEBOAOPOJHOrO Tras3a B
OaJUIOHBI M aBTOIIMCTEPHBI, OTIYCK HUX MOTPEOUTENsIM, PEMOHT OalJIOHOB W 3allpaBKy
ra3o0aUIOHHBIX aBTOMAIIMH. B cocTaB 1iexa BXOAT HANOJIHUTEIBHOE OTIENIeHHE, OTACICHHE
CIIMBa TSKEJIbIX HEUCHAapUBIIUXCS OCTATKOB Ta3a W3 OaJJIOHOB M WX Jeras3aluH, OTIEJIEeHUE
peMoHTa OalJIOHOB, MOrPY30YHO-PA3rPy30uYHbIe TIUJIOUIAJIKHA, KOJOHKM JUIi HAIlOJIHEHHS
aBTOLIMCTEPH U 3alpaBKU ra300aUIOHHBIX aBTOMAIIIHH.
PeMoHTHO-Mexannueckuil 11ex. B HeM npoBoAsT mpouiIakTHYeckue MEpONpUSTHS U PEMOHT C
nenbio obecniedyeHus: GezomacHocTH U OecriepeboitHoit padotsl Kb, cneast 3a ucnpaBHOCTHIO
PEMOHTHBIX MallluH, 00opyaoBaHus. Paboune 1exa yyacTBYIOT B JIMKBHJAIIMHM aBapHil BO BCEX
nexax m ciayx6ax Kb. B Bemenum mexa HaxomsITCs PEMOHTHO-MEXaHWUYECKas MacTepcKas,
MaIlliHbl, 000PYA0BaHHE U MEXAHU3MBI JJIS BHIIIOJHEHUSI PEMOHTHBIX paboT.
Crnyx6a sHeproBogocHa0xeHns. OCHOBHBIE 3a/1a4H ATOMU CITyXObI - OecriepeboiiHoe oOecrieueHne
ANIEKTpPOIHEpruen,.Booil u teriom (otorutenue) ciayx0 Kb u ynanenuwe ¢ ee Teppuropuu



CTOYHBIX BOJl, COJIEpKaHHME B TEXHHUYECKH HWCIPABHOM COCTOSHHUU OOOpYHOBaHUS U
koMMmyHUuKarui. K cimyx0e sHeproBoIoCHA0KEHHSI OTHOCST BCE DJIEKTPOOOOPYIOBAaHKE, CETH U
AIIEKTPOU3MEPUTENIbHBIE IPUOOPHI, MACTEPCKYIO IO PEMOHTY

3JIEKTPOOOOPYIOBAHUSA, KOTEIbHYI0 M TEIUIOCETH, BOJIOHACOCHYIO M CETH BOJIOIPOBOJOB,
IpaJupHIO, pe3epByaphl AJs BOJbI, YCTAHOBKY 110 OYMCTKE M CMATYEHHUIO BOJbl, YCTAHOBKY I10
OYUCTKE CTOYHBIX BOJ U CeTM KaHauu3alMu. B  oTHenbHBIX  cioydasx  ClyxkOy
HHEPTOBOOCHAOKEHHSI MOYKHO Pa3/ICIUTh HA HECKOJIBKO CIYXO.

Cnyx0a cBsi3u obecrieunBaet Oecriepedorinyto npsimyto cBsa3b Kb co craniueit sxene3Hon qoporu
¥ TOPOJICKOM TeNe()OHHOM CTaHLIMEH, a Tak)Ke MECTHYIO Telle(OHHYIO cBsA3b Ha Tepputopuu Kb n
C KBapTUPAaMHU OTBETCTBEHHBIX pAOOTHUKOB KyCTOBOH 0a3bl. B BeneHMM ci1y:k0bl HAXOIATCS CETU
1 000py/TIOBAaHUE MECTHOM M BHEIIIHEH CBSI3H.

TpancnoptHas cioyx0a. OcHOBHbIE 3anaud ee - obecriedeHue OecrnepeOOMHBIX MEPEeBO30K
CKIKEHHBIX YTJICBOAOPOAHBIX Ta30B MOTPEOUTENSIM U COJIEp)KaHHE B TEXHUYECKH HCIIPABHOM
COCTOSIHUM TPAHCIOPTHBIX CPEJCTB U 00OpYyAOBaHUS rapaxa. B BeneHuu ciayxObl HaXoAATCS
rapax<, aBTOMAIINHbI, OTKPbITasl CTOSIHKA U MOMKA JJIs aBTOMAILIMH.

Cnyx0a aBromatuku u KMWII npeanasnayena nans obecredeHUss TEXHUUYECKH MCIPABHOIO
cocTosiHUs 1 Oecriepe0oitHON paboThl nMerommxcst Ha Kb ycTpolcTB aBTOMAaTHKH, CUTHAIH3AIUN
u KUIL. B ee BeaeHuum HaxomsaTcs MacTepckas Uil peMOHTa NPHOOPOB M HPUOOPHI IS
KOHTPOJIbHBIX IOBEPOK.

Xumnueckas gadopatopust. OCHOBHBIE 3a/1a41 JJAOOPATOPUH BBIIOJIHEHHE XUMUUECKUX aHAJIM30B
CKIDKEHHBIX YIJIEBOJOPOJHBIX TIa30B, CMAa30YHbIX Macej, BOJAbI, OIPEICIIEHUE CTEIEHU
OJIOpH3allMM Ta30B, IOCTOSHHBIM KOHTPOJIb 3a 3ara3oBaHHOCThIO nomemieHud Kb, a Taxke
pe3epByapoB M KOJOIEB (KaHATU3AIMH U Jp.) TIPU BHIIOJIHEHHNH PEMOHTHBIX padoT. B BeneHnn
nabopaTopuu HaxoAsTCs MpUOOPBI, 000PYJOBAHUE M PEAKTUBBI JUISl BHIOJHEHHUS XUMHUYECKUX
AQHAJIN30B.

PemMoHTHO-CTpouTeNnbHAs — ciayk0a OCYLIECTBIASET HAA30p 3a TEXHUYECKH IPABUIIbHBIM
COJICpKAaHMEM IPOU3BOJICTBEHHBIX 374aHUM KU coopyxkeHudd Kb m peMoHT, mopnepxkuBaer B
Ha/IJIeKallleM COCTOSHUM Joporu Ha tepputopuu Kb, BeimonHseT paboTsl o Gy1aroyctpoiicTBy
wiomanku Kb. B Benennu city»x0bl HaX0ATCS MIIOTHULIKO-CTOJIIPHAs] MacTepCKasi, MaTepHabl U
MHCTPYMEHTHI JUIsl BHIIIOJHEHUSI PEMOHTHO-CTPOUTENBHBIX PadOT M paboT Mo 01aroycTpoiCTBY
momanku Kb.

['azocnacatenpHas ciyx6a. OCHOBHBIE 3aJaud JOOPOBOJBHBIX Ta30cracaTelbHbIX JPYKUH
(ArCH) - nabmroneHue 3a BBHIOJHEHHUEM NPaBUJ U MHCTPYKUUN MO TEXHUKE O€30MacHOCTH,
IIPOTUBONOXAPHBIX IPAaBWJI W MEPONPUATHUH, Y4acTHE B JIMKBHJALMM aBApUN M CIIACEHUU
nocTpaaaBliuX. B BegeHnn 3Tol ciryk0bl HAXOAATCA HHAUBUAYAIbHbBIE ClIacaTeIbHbIE CPEJICTBA,
IIPUMEHSIEMBIE NIPH JINKBUAALUN aBAPHI.

44, AHaJIM3 MeTOJ10B NepeMelleH!sl CXKMKeHHbIX YIJIeBOAOPOIHBIX I'a30B.

Ha kycToBbIX 6a3ax, ra30HaINOJIHUTENBHBIX U Ta3onpuemopasaatounsix ctaniusx (I'TIPC)
olepainuy, CBA3aHHbIE C IIPUEMOM, XPAaHEHUEM, IIEPEMEIICHUEM U pa3fjadyei CKMKEHHBIX ra3osB,
ABIIIIOTCS OCHOBHBIMH TEXHOJIOTUYECKUMU OIIEPALHUSIMH.

Hcnonp3oBanue ruapocraTideckoro Hamopa. CIuB  CXKMXKEHHBIX — YTJIEBOJIOPOAHBIX Ta30B
OCYIIECTBIISAIOT 3a CYET PA3HOCTH YPOBHEH XHUAKOCTH B OIOPOKHAEMOM M HAIIOJIHAEMOM
pe3epByapax ciegyrouuM oopazoM. ONopoXKHIEMbIM U HANOIHAEMBIH pe3epByapbl COCAUHSIOT
[0 JIMHUSIM TapoOBOM M KUJAKOH (a3, AaBleHHE B pe3epByapax BHIPABHUBAIOT, U CXKHUKEHHBIH
nponaH-O0yTaH NeperuBaeTCs 3a CYET THPOCTaTHIECKOro Haropa cToa0a KHUIKOCTH.
Hcnonws3zoBanue cxxatoro rasza. [Ipu nannuuu B6sm3u Kb, 'HC unu I'TIPC ucrounnka nHEpTHOTO
raza HeOOXOAMMOTO [aBJICHUS BBITOJHBIM METOAOM II€PEMEIICHUsI CHKMKEHHOTO Tras3a u3
pe3epByapa B pe3epByap SBISETCS 3aKauyka MHEPTHOTO Tra3a B IIapOBOE€ IPOCTPAHCTBO
ocBoOOXKIaeMoro pesepByapa. IlpuyeMm WHEpTHBIH T'a3 MOXXKHO I10/1aBaTh 4YEpe3 pEryisTop
JTABJICHUS UJIM KOMIIPECCOPOM.



[lepeMenieHNe CHKIKEHHBIX YIIIEBOJOPOJHBIX Ta30B CO3JaHHEM PAa3HOCTH TeMIIepaTyp B
OTIOPO’KHSEMOM U HAIOJHSIEMOM COCyaax (HarpeBaeTcsi CXKIKEHHBIH Ta3 B OCBOOOXKIAeMOM
pe3epByape M OXJIAXJAeTCsl B HAMOJHIEMOM pe3epByape). M3-3a TpyJHOCTH OCYIIECTBICHHS
IIMPOKOTO TIPUMEHEHHUsT ATOT METOJ HE Hallell, TaK KaK HYXHO MNpOrpeBaTh BCIO Maccy
COKIKEHHOTO Ta3a.

[lepemerieHre CKMKEHHBIX Ta30B Hacocamu. [lepeMelnieHne CKMKEHHBIX T'a30B C MOMOIIBIO
HACOCOB SIBIISIETCSI JOBOJBHO MHTEPECHBIM C TOYKH 3PEHHS HAJICKHOCTHU, yI0OCTBA, MPOCTOTHI,
MaJIbIX JHEPreTUYECKHUX 3aTPaT W KalUTAIBHBIX BIOXKCHUH, OJHAKO JUISI 3TOTO HEOOXOIUMBI
CIeIMalIbHBIE CaMOBCACHIBAIOIINE HACOCHI WJIM HACOCHI, KOTOPBIC BCEr/la HAXOJMIUCH ObI TOJ
JEMCTBUEM THJIPOCTATUYECKOrO Hamopa crTojba >kuakocTd. KcraTH, >KelIe3HOJO0pOKHBIC
[UCTEPHBI TOJILKO C BEPXHHM CIIMBOM CXKIDKEHHOTO Ta3a 3aTPYAHSIOT MPUMEHEHHE YHCTO
HACOCHOM CXEMBI CITUBA.

45, 3anpaBka aBTOMOOMJIEH CXKUKEHHBIMH YTIJIeBOIOPOIHBIMYU ra3aMu.
Asrorazo3zanpaBounblie ctanuuu (AI'3C) ciyxaT Ui 3ampaBKy ra300aIOHHBIX aBTOMOOMIIEH
CKIDKEHHBIM Fa30BbIM TOTLIMBOM.

ATI'3C Briouaer B ce0s XpaHWIUIIE CXKUIKEHHOTO ra3a M3 YeThIpeX pe3epByapoB, HACOCHO-
KOMIIPECCOPHOE OT/AETCHHE, KOJOHKU /sl TMepeKaykd Ta3a W3 aBTOLMCTEPH B pPe3epByapbl
CTaHILIUU, KOJIOHKH JUJIsI 3aIPaBKH ra30M ra300alIOHHBIX aBTOMOOWIIEH, CHCTEMY aBTOMAaTHYECKON
CUTHAJIM3allMU OMACHOCTH, CAHTEXHUYECKHE, IITEKTPUUECKUE U IPYTHE CUCTEMBI.

[Tpu pazmenieann obopynoanus AI'3C cnemxyeT 00eceunTs ClIeyroIue TpeOOBaHMS
MaxkcuManbHbIii 00beM IPYIIIBI pe3epBYapoB co CKMKEeHHBIM razoM AI'3C, pacnonokeHHO# Ha
ee TeppUTOPHUH, He Jo/KeH Tpesbimarth 100 M3, a 06bem oxHOTO pesepByapa - 25 M° (CHull U-
37-76).

Ha AT'3C nmpumensitot kommpeccopsl AB-22, AY-45 u macocst C5/140, 1.5XT-3-211
MuHuMalnbHOE pacCTOSHHE OT pPE3epPBYapoB C Tra3aMu COCTaBJSET: A0 3JaHHs HACOCHO-
KOMIIPECCOPHOT'O OT/EJICHHUS U YCTAHOBOK MCIApEHUsl U CMEIIMBaHus ra3oB - 10 M, 10 KOJOHOK
JUTSI 3aTpaBKH U MepeKaunBaHusi ra3oB - 20 M.

46. Perazuukanus cC:KMKeHHBIX YIJIeBOJAOPOIHBIX I'a30B.

CnxeHHbIE YIIIEBOJAOPOJHBIE Tra3bl JUIsl MOJAud B Ta30pacHpeleUTeIbHbIe CETH WU
HEMOCPEACTBEHHO B ra3oBble NMpHOOpHI moaBepraiorcs perazuduxanuu. [lon perazuduxanneit
MOHMMAIOT 0OpaTHBIH MPOLIECC NMEPEX0a YIIEBOJOPOI0B U3 KUAKOTO COCTOSIHUS B ra3000pa3Hoe
MyTeM HWCIApeHUs] WM KUIMEHUs S>KUAKOW a3kl W JanbHEWIIUH MeperpeB MOMyYeHHBIX
HACBILIEHHBIX MapoB. i1 HENmpephIBHOIO NMPOTEKaHMs Mpolecca perasupukanud HeoOXoIuM
HENPEePbIBHBIN MPUTOK TEIUIOTHI K )KUIKOM 1 mapoBoit gazam. OTOOp MapoB OCYIIECTBISIIOT Yepe3
perynstop naBieHus. MuUHUMalbHOE [aBj€HHE B HCHApuTenae OO0YCIOBIMBAETCS MOTEpen
JIaBJICHUSI B PETYJISATOPE U PACIPENEIUTEILHOM ra30IpoOBOJIE ¢ YYETOM HOMUHAIBHOIO JaBJICHHUS
ra3oBbIX MpuOOpoB. Tak, Ui MponaHa MUHUMAaJIbHOE JaBJIEHUE B MCIIApUTEIIE NPU JaBJICHUHU 32
perynaropom 2500-3000 Ila moxxer ObiTh B mpepenax 0,2-1 MIla, 49To cOOTBETCTBYyeET
Temneparype kuakoi ¢dassl ans npomaHa ot 248 go 303 K. Ilpu »sToit Temmeparype
TEIUIOHOCUTEJIEM MOXET OBITh JI00ast JXUJAKOCTh WIM Ta3, uMerolue 0ojiee BBICOKYIO
TEMIEpPaTypy.

PaznuuaroT ecTeCTBEHHYI0 M MCKYCCTBEHHYIO perasu(ukanuio CxKMKEHHBIX YIIEBOJOPOIHBIX
ra3oB. EcTecTBeHHOE HcIapeHHne COKMKEHHBIX YTIIEBOIOPOAHBIX I'a30B MPOUCXOAUT OOBIUHO B TEX
XKe pesepByapax M OalyloHax, I/le XpaHUTCA ra3. B KkadecTBe TEIJIOHOCUTENS MOTYT OBITh
MCIIOJIb30BaHbl BO3JYIIHAs OKpYyXaroulas cpefa WId TIpyHT. MUHUMalbHas HCHapsIomas
CIOCOOHOCTh PE3epBYapoOB, PACIOIOKEHHBIX Ha OTKPBITOM BO3JyXe, HAOJI0OJaeTCs B HOYHbBIE
yachl WM B HauOosiee XOJIOAHBIE CYTKM TOJa, MHUHHMallbHas HCHapsIouias CIocOOHOCTh
3ary1y0JIeHHBIX pe3epByapoB - B BECEHHHE MecAIbl. MUHIMAaIbHOE KOJIMYECTBO UCTIAPSIeMOT0 ra3a
OLICHMBAIOT HAa OCHOBE MHOTOJIETHUX 3aMEpOB TeMIlepaTypbl BoO3Ayxa WM TpyHTa. llpu
€CTECTBEHHOM HCIApEHUM BHAYaJle MCHAPSIOTCA JIETKHE, 3aT€M TSKENbIE KOMIIOHEHTBI CMECH



CKIKEHHBIX YIIeBoJopoaoB. IloTpeburens moiydaeT ra3 MEpeMEHHOTO COCTaBa W TEIUIOTHI
CropaHusi, a B pe3epByape MOTYT HaKaIUIMBAaTbCS TSKENble HEUCIHapsiouiecss ocTarku. B
CEBEPHBIX pPAalOHAX YCTAHOBKU C €CTECTBEHHBIM HCIAPEHHEM MOHTHPYIOT B OTaIlJIMBAEMbIX
MOMEIIEHUSIX C OJIMHAKOBOM MEpUOJNYHON TEMIepaTypoid, MO3TOMY B 3TOM Ciy4yae HCIapeHHe
Oyzer mnpoucxoautb Oonee paBHOMEpHO. IIpu uHCHapeHUM WIM KHUIIEHUH CXKIDKEHHBIX
VIJIEBOJOPOAHBIX Ta30B B CHEHHAIbHBIX TEIMJIOOOMEHHMKAX MyTeM IMoaadu 'ropsidero”
TETUIOHOCHUTENSI KOJMYECTBO HMCHApsEMOro Ta3a Bo3pacTaeT. Takoil MeToJ perasugpukaiiu
HA3bIBACTCS UCKYCCTBEHHBIM. B KauecTBe TEIIOHOCUTES IIMPOKO UCIIOIB3YIOT BOASHOM Nap win
ropsi4yyl0 BOJYy, a TaKXe HPOAYKTbI CropaHusi ra3a. MOXeT OBbITh HCIOJB30BAaH TaKXKe
JNeKTpUYecKuid Meton moxaorpeBa. K perasmdukallMOHHBIM YCTaHOBKAM  CXKMIKEHHOTO
YIJIEBOJOPOAHOIO Ta3a C €CTECTBEHHBIM MCIApPEHUEM OTHOCAT: OaUIOHHBIE YCTaHOBKHU
CKIDKEHHOTO ~ Ta3a,  pe3epByapHble  yCTaHOBKM C  €CTECTBEHHBIM  HCIapeHUeM,
pera3u(uKaMoOHHbIC U Pe3EPBYapPHbBIC YCTAHOBKU C HCKYCCTBEHHBIM UCTIAPEHUEM, YCTAHOBKHU IS
MOJIyUYEHUs  Ta30BO3MYIIHBIX  CMecei,  pera3u(ukalMoOHHbIE  YCTAHOBKM  OOJBIION
IIPOU3BOIUTEIILHOCTH.

47. KOHCprKTI/IBHI)Ie 0CO0EHHOCTH ncnapnTeﬂeifl C/KMKCHHBIX YIJIEBOAOPOAHBIX
ra3osB.
KOHCTPYKTI/IBHO HUCIIApUTCIIN CXKMWKCHHBIX YIJICBOAOPOJHBIX TIa30B ACIAT Ha HCIAPUTCIINU
IpsAMOIro U HEHIPAMOIo IoJ0IrpcBa. B IEPpBOM CJIydac KHUIAKas (1)3321 oJIy4acT TCIUIOTY 4YCpeE3
CTCHKHW HCIOCPECACTBCHHO OT ropA4dcro TCIJIOHOCUTCIIA. K OTOMY THUITY OTHOCAT 3MCCBUKOBEIC,
TPY6‘laTBIe, IIJIICHOYHBIC, (I)OpCYHO‘{HBIG, QJICKTPHUUYCCKUC U OTHCBBLIC UCIIAPUTCIIM. B HUCIIaApUTCIIAX
HCIIPAMOI'O IMOAOrpe€Ba HCIHOJB3YCTCA TCIIJIOTA OT HPOMCKYTOYHOI'O TCIIJIOHOCUTCIL MCKIAY
[moAorpeBaTCiIsIMu U CTEHKOM HCIIapHUTCIIA. B kauecTBe TENIOHOCUTEIS B OCHOBHOM IIPUMCHSACTCA
rops4das BOJa WA BOI[SIHOI71 mnap.

48. Pe3epByapHble O0a/JIOHHBbI€ YCTAHOBKH € €CTECTBEHHBbIM M HMCKYCCTBEHHBIM
HCIIapeHueM.
Perasuduxanyonnas pesepByapHas yCTaHOBKA C €CTECTBEHHBIM UCIIAPEHUEM COCTOUT U3 OHOTO
WIA HECKOJIBKUX EMKOCTEH, COeIMHEHHBIX MEeXAy cOo0O0i ypaBHHUTENbHBIMU NMapoa3HbIMU U
JKUJKOCTHBIMU TpyOorpoBogamu. PesepByapbl 00OpyaylOT apMmaTypod MAJisi 3allOJIHEHUS HX
COKMKEHHBIM YTJICBOJOPOJHBIM Ta30M, 3aMepa YpPOBHA KUAKON (ha3bl, NMperoXpaHUuTEebHbIMU
KJIallaHaMH, ra30MpOBOIaMHU BBICOKOTO JIaBJICHUS M PErYJISITOpaMH HU3KOTO J1aBJIEHUS Ta3a.
Pe3epByapbl MOXXHO YyCTaHaBIMBAaTh Ha 3emyie Wi 1oj 3emieil. OHM MOryT ObITh
CTaIlMOHAPHBIMHU, KOT/Ia COKM)KEHHBIM YIJIEBOJOPOJHBIN ra3 J0OCTaBJIIE€TCS aBTOMAlIMHAMH, U
NEPEIBUKHBIMHU, KOT/Ia X HAJIIUB OCYLIECTBIIIETCS HA Ta30pa3JaTOYHbIX CTAHIUSX.
PesepByapsb! ABISAIOTCS KaK EMKOCTSIMH Ui XpaHEHUs! CXKMIKEHHBIX YTJIEBOJOPOIHBIX I'a30B, TaK
U TeIJI00OMEHBIMU YCTAHOBKaMM JUIs €CTECTBEHHOTO HcmapeHus. B Hauvane orbopa mapoB
CKMDKEHHBIM YTJIEBOJAOPOIHBIN ra3 UMEET TeMIIepaTypy, OM3KYI0 K TeMIepaType OKpyKarolieu
Cpelbl, U COOTBETCTBYIOIIEE 3TOI TeMIepaType JaBlIeHUE HACBHIIEHHBIX MapoB. TemiooOMeH
MEXK]ly PE3EPBYAPOM U OKPYKAIOIIEH CPEAO OTCYTCTBYET.
CHuKEeHUEe [aBJIEHUS TPOUCXOAUT JI0 MHUHHMMAIBHOTO, OIPENEIIeMOro pPEeXUMOM pabOThI
ra3zopacnpeieIMTeIbHON CeTH C YYeTOM MaJeHUsl 1aBJIeHUs Ha peryisiTopax, ycTaHOBJICHHBIX Ha
pe3epByapax.
[Ipu ycTaHOBJIEHHM 3TOrO JABJICHUS HCHAPEHUE CKMKEHHBIX YIJIE€BOJOPOIHBIX ra3oB 3a CUET
YMEHBILIEHNUS SHTAIBIINY MPEKPAIIAETCSA U HACTYNAET CTAllMOHAPHBIN PEXKUM TEIIJIOBOIO IPUTOKA
U3 OKpYyXarouieil cpebl, 00yCIOBIEHHBIN pa3HOCTHIO TEMIEPATYp pe3epByapa M OKpYyKarolen
cpensl. [Ipu ymensieHnn oTOopa raza HabIIOAAETCs KaK yMEHbIIEHUE TEIUIOBOTO MPHUTOKA OT
Cpe[ibl, TaK U YBEITMYEHHUE SHTAIIBIINU COKUXKEHHBIX YTITIEBOJAOPOIHBIX Ta30B.
ITpon3BOUTENBHOCTh HA3EMHBIX PE3EPBYApHBIX YCTAHOBOK SIBJISIETCS] IEPEMEHHON BEIMYMHOM.
HazemHble pe3epByaphl ycTaHaBiuBaloT Ha ¢yHnameHThl. O0beM ux gocturaer 1600 1. Onu
HaunOoJiee MPUroIHBI ISl UCIIOJIB30BAHUS B TEIUIBIX PallOHAX CTpaHbl. VX MPUMEHSIOT TaKXe Ipu



paboTe yCTaHOBOK, (PYHKIHMOHMPYIOUIMX B JIeTHHH mnepuon. IlonzemHbIe pe3epByapbl MMEIOT
IUIUHAPpUYECKYI0 (hopmy. PesepByapsl ycTaHaBIMBAIOT B KOTJI0BaHe Ha (yHAaMeHTax Ha 600 MM
HIDKE BEpxHe oOpa3yromeil MoBepXHOCTH 3eMiH. HapykHas MOBEpPXHOCTh pe3epByapoB
MOKpPHITA CJIOE€M OUTYMHON W30JSAIMH. J[Js 3aluThl OT CTATHYECKOrO DSJIEKTPUYECTBA HX
3a3€MJISIOT.

[IpuMeHSIOT MpEeuMYIIECTBEHHO MOJI3€MHbIE T'PYIIOBLIE Pe3epBYyapHbIE YCTaHOBKH, KOTOpHIE
BKJIIOYAIOT B Cce0sl HECKOJIBKO PE3epBYapOB, COCOUMHEHHBIX MEXIy c000il TpyOorpoBoaaMu
KUAKOM ¥ TapoBoii ¢a3. B THIOBBIX MpOeKTax 00BIYHO PacCMATPUBAIOTCS IPYMIIOBHIE YCTaHOBKH,
cocrosmue u3 2..4 pesepByapoB o6bemoM 2,5..50 M3, MakcuManbHBI 00BEM OIHOTO
pesepByapa He 6onee 5,10,25 n 50 M° npu MOJ3EMHOM PACIIONOKEHUN PE3EPBYapOB C OOIIMM
00beMOM XpaHeHUs cooTBeTcTBEHHO 10 20, 50, 100 u 300 M3. Jlns yBennyeHus! HCIapUTEIbHON
CIIOCOOHOCTH TPYNIOBOM YCTAaHOBKM B HEKOTOPBIX CIy4asX YCTAaHABIMBAIOT DPE3EpByaphbl C
OONBIION TOBEPXHOCTHIO TEIUIOOOMEHa (Hampumep, TpyOudaThlii pesepByap). PesepByapbl
IPYNIOBON YCTAHOBKU COEIUHSIOT C YYETOM BBIKIIOYEHHS Ha MPO(UIAKTUIECKUI PEMOHT YacTu
pe3epByapoB.

49. Ucnosb30BaHue ra30BO3YIIHbIX CMeceil /15l Ta30CHA0KeHUsl.

Hcnonb3oBaHue Tra3oBO3AYLIHBIX CMece JuIsi ra3oCHaOKeHHs OO0YCIIOBJIEHO  psOM
0OCTOSTENBCTB.

B mnpaktuke, OCOOEHHO NpHM HAIUYMU ABAPUMHBIX CHUTyallUd B CHUCTEME TIa30CHA0KEHUs
IPUPOJHBIM Ta30M, BO3HUKAaET HEOOXOIMMOCTb 3aMEHbl TOTO WJIM HMHOIO BHAA Ta3a 0Oe3
KOHCTPYKTUBHBIX H3MEHEHMH ra3oBoro o00pynoBaHMs. bojee BBICOKME 1O CpPaBHEHHUIO C
IPUPOIHBIM I'a30M TEIJIOTA CTOPAHUS U IIIOTHOCTD CKUKEHHBIX YIJIEBOJAOPOJIHBIX Ia30B TPEOYIOT
UX CMELIUBaHMs C BO3yXOM M MCIIOJb3YIOTCS B KaueCTBE TOIUIMBA ra30BO31YLIHBIX cMecel. B
napoBoi (haze MpormaH-OyTaHOBBIX CMECEH, M0IaBAEeMbIX IO PACTIPEICIUTENbHBIM ra30MpOBOAaM
B TOPOJICKYIO T'a30BYIO CETh, JAOMYCKAeTCs JHIIb HeOobIas Jo0aBKka OyTaHa U TOJIBKO B TETLJIbIe
Mmecsbl. B TOo ke  Bpems  BbIpaOOTKa  KHIKOIO  TEXHMYecKoro OyraHa  Ha
HedTenepepadaTHIBAIOIINX M ra300€H3WHOBBIX 3aBO/IaX JIOCTATOYHO BEJIMKA, YTO MPHUBOIMUT K
HE0OXOIMMOCTH pEIIEeHNUs BOIIpoca 0ojiee MMPOKOro UCTOIb30BaHUs OyTaHa B KaueCTBE TOIINBA.
Hcnonb3oBaHue cMmecel >KUIKOTO TEXHHYECKOro OyTaHa il Ta30CHA0)KEHUS BO3MOXKHO C
MOMOIUIbIO YCTAHOBOK IPOIaH-0yTaHO-BO3YIIHOTO Ta3a, B KOTOPBIX OCYIIECTBIISETCS MPOILECe
CMEIIMBaHMs NEePEerpeThiX MapoB MponaHa U OyTaHa WM YUCTOro OyTaHa ¢ Bo3ayxoM. Ilpu sTom
JOJIKHBI OBITh 00€CIIEUYeHbI TOCTOSHHBIN COCTaB M TEIJIOTa CTOpaHUs ra30BO3AyIIHON cmecu. B
ATOM CJIy4ae Ta30BO3IYIIHYI0 CMECh MOYKHO HCIIOJIB30BATh U JUISl YCTAHOBOK IMPUPOAHOIO rasa.
TakuM 00pa3zom, XpaHWINIIA COKUKEHHBIX YIIIEBOJIOPOAHBIX Ta30B MOTYT OBITh IPUMEHEHBI TN
KOMIICHCAIIMM TUKOBBIX CUTYallMi B CCTEME ra30CHA0KEHMS.

5.3 OTBeTbl Ha 3a]aHUs VIS BBINIOJIHEHH J1a00paTOPHOI padoThl

Jlabopamopnas paboma Nel « Tpancnopm caza»
K 1.
MarucTtpalibHbli Ta30IPOBO/I IPEAHA3HAYEH /1JIsi TPAHCIIOPTA T'a3a Ha JaJIbHEE PACCTOSIHUE
K 2.
CoopyxeHus 1o NOArOTOBKE Ta3a K JalbHEMY TPAHCIIOPTY
JInHelHasa yacThb
Kommnpeccopublie cTaHiun
["azopacnpenenuTenbHble CTAHIIUU
[ToazeMHble XpaHuIuIa
K3 I'PC npegna3znaueHa jyist moaqu MOTPEOUTENSIM ra3a ¢ ONpeIeICHHBIM JaBICHUEM,
CTENEHbIO OYUCTKH, OJOPU3ALMH U €T0 U3MEPEHUSIM
K 4.
Ha ropoackue I'PII - ¢ naBnenuem 0,3 u 0,6 MIla
Ha TOII, ATHKC u apyrumu cnenuaibHbIM OTpeOuTENsIM ¢ naBienueM 1,2 u 2 MIla.



Jlabopamopnas paooma Ne2 «I'azopacnpedenumenvuovie cmanyuu (I'PC)»
K 1.
He 6omee 25 ThIC. M° /uac
e 6omnee 50 Thic. M° /uac
e 6omee 150 Tric. M3 /gac
cBbime 150 Teic. M3 /uac
K2.
Hanomnas
LlenTpanu3oBaHHas
BaxTennas
[Tepuoanueckas
K 3.
1 pa3 B Henemo
K 4.
bnounas (mkadnas) aBToMaTU3UpOBaHHAs Ta3opacipeeuTeNbHas CTAHIUS
KS.
bnok peayunpoBanus
biiok nepexiroueHus
brok opopuzauuu
IToporpesareins raza
biok curnanuzauuu
K 6.
OaHUM OnepaTopoM B OJIHY CMEHY, IEPUOIUYECKH MOCEIAIIINM
['PC nns BeIMOTHEHHS pabOT COTJIACHO YTBEPKIACHHOMY IrpaduKy.
K7.
brnounokommiexkTHas aBromarusupoBanHas ['PC
K 8.
YerpoiicTBO 07109HOE TEXHOJIOTUYECKOE
brok curnanmzanuu
CoBMelIeHHbIN oJ0rpeBaTesb ra3a U Bo3Iyxa
brok onopuzanuu
Ko.
bnok peayunpoBanus
biiok ounctku
brok nepexitoueHust
V3en 3amepa rasza
K 10.
JIBymst oneparopamu, pabotaromumu Ha I'PC cornmacHo yTBepxaeHHOMY Ipaduxy
K1I.
KoMrIuiekTHBIE TEXHOIOTHYECKHE U CTPOUTEHHBIE OJIOKH.
K 12.
/Ba BBIXOZIA
K 13.
MHOTOIUKIIOHHBIE TBIICYTOBUTETH
K 14.
Kpyriocyrounoe nexypctBo obcnyxuparoiero rnepconaia Ha I'PC nocMenHo
K 15.
KoMmruiekT Heo0X0IMMBIX Y3JI0B, 3alIOPHOM apMaTyphl, TPYOOIIPOBOJIOB U APYTHX YaCTEH.
K 16.
MacsiHble bUICYJIOBUTENN
K17.



ABTOMAaTHYECKOE PETYIUPOBAHUE C IOMOIIBIO PETYISTOPOB JaBICHUS

PerynupoBaHue ¢ MOMOIIBIO TOCTOSHHO JEHCTBYIOIIMX OOBOIHBIX JIMHUHN C IPOCCETbHBIMU
AJIEMEHTaMHU B y3JI€ peyLIMPOBaHUS

Pyudnoe perynupoBanue uyepe3 OallliacHyIO JTUHUIO y3J1a MEPEKIIOUeHUs

Jlabopamopnas paooma Ne3 «I'opoockue cucmemul 2a30CHADHCEHUA)
Cucrema razocHa0KeHHUS HACEICHHBIX TYHKTOB COCTOUT M3 UCTOYHHKA razopacmpenenenus, [ PC
U Ta30MCHOJB3YIOMEro 000pyaoBanusl. VICTOUHUKaMU Ta30pacipeesiCHHs SBISIOTCS 3JI€MEHTHI
CUCTEMBI ra30cHa0KeHus, ciyxaiue s nogaun ra3a B ' PC. Ona npencrasiser co0oii cucremy
HapyxHbIX [Tl OT ucTouHMKa BBOJA raza MOTPEOUTENSAM, a TAKKE COOPYKEHUN M TEXHHUUECKUX
ycrpoiictB Ha HuxXx. K ra3oBoMy 000pyZOBaHHIO OTHOCSAT TEXHUYECKHE U3JCNUS TOJHOU
3aBOJICKOM TOTOBHOCTH, UCIIOJIb3yEMbIE B KaUeCTBE cOCTaBHbIX 31eMeHTOB ['Tl. K HUM oTHOCAT:
3anopHas apmatypa ['Tl, konneHcaTo-cOopHUKH, KOHAEHCcaTOphl. CHcTeMa JaJIbHErO TPaHCIOPTa
ra3a BKJIIOYaeT B ce0s IPOMBICIOBYIO YCTaHOBKY IMOATOTOBKM raza Kk Tpancropty (III'T),
yCTaHaBIMBaeMYyI0 BOJIM3M HCTOYHMKA Traza, u MI, Oepyumwmii nHayano Ha Bbixoge I[II'T u
3aKaHYMBAIOIIMICS Y KPYITHBIX IMOTPEOUTENeH Ta3a, Ui ra30CHA0MKEHUS KOTOPhIX B KoHIe MI

coopyxatorcst Kpymnubie ['PC.

Jlabopamopuas paboma Ned «I'azosvie 2o0pesiKu u ux 0CHOGHbIE XAPAKMEPUCHUKU)
I'openounble ycTpoWCTBa SBIAIOTCS BAXKHEWIIUM 3JIEMEHTOM CHCTEMbl OTOIUICHUS

ar000ro TerIoBoro arperara. lIpaBHIBHBIN BBIOOp TOPENOYHOTO YCTPOWCTBA, palMOHAIbHAs
yCTaHOBKA €T0 Ha arperare, COOJIOIeHHE YCIOBUH AKCIITyaTally PEeIIaoNIM 00pa3oM BIUSIOT
Ha 3(pQEeKTUBHOCT, M 3KOHOMHYHOCTb, 4 MHOIJa Ha pabOTOCIOCOOHOCTH BCEro arperara.
TonnmBocKurarluee ycTpoicTBO, KaK 0JIMH U3 OCHOBHBIX 3JIEMEHTOB [IEYHOr0 000py/10BaHUs, B
3HAYUTEIbHON CTENEeHU OINpejeiseT BCIO TEIIOBYl0 paboTy arperarta. KoHCTpyKTHUBHBIE
0COOCHHOCTH TOPENIOK HEMOCPEACTBEHHO BIMSIOT HAa CXEMy IOJBOJA TOIUIMBA M BO3AyXa K
arperary, CXemMy CMCIICHNA KOMIIOHCHTOB, MHTCHCUBHOCTL TOPCHUSA TOIIJIMBA U COCTaB IMIPOAYKTOB
TOPEHHUs, adPOAMHAMHUECKYIO CTPYKTYpy (akena. Pabota ropeinodHbIX  yCTpOMCTB
HEMOCPEJCTBEHHO CBsi3aHa ¢ 0€30MacCHOCThIO HKCIUTyaTal[MM TEIJIOBOIO arperara, 0COOCHHO B
NNeprUoAbI €ro MyCKa U BBIKIIFOUYCHU .

Ha ocHOBaHMHM OIbITa 3KCIUTyaTalluy U aHAJIW3a KOHCTPYKLHH TOPEIOYHBIX YCTPONCTB MOKHO
c(hopMyIMPOBATH OCHOBHBIE TPEOOBAHUS K UX KOHCTPYKIUH.

KoHcTpykiust Topenku gokHa ObITh BO3MOXKHO Oojiee MpocToid: 0e3 MOJBMKHBIX 4yacTel, 0e3
YCTPOWCTB, N3MEHSIONINX CEYEHHE IS TPOX0/1a ra3a U Bo3ayxa 1 0e3 aeranei ciokHOH Gopmsl,
PACHOI0KEHHBIX BOJIM3H HOCHKA TOPENIKH.

CrnoxHble YCTpOWCTBA MPH 3KCIUTyaTalluy ce0si He ONpPaB/bIBAIOT M OBICTPO BBIXOJAT U3 CTPOS

OJ, ASMCTBHUEM BBICOKHX TCMIICPATYp B pa60qu MMPOCTPAHCTBE IICYU.



Ceuenus 17151 BBIXOJIA Ta3a, BO3AyXa M ra30BO3AYIIHOI cMecH clielyeT oTpadaThIBaTh B IpoIecce
CO3J1aHMs TOpeNIKU. B mporiiecce KCIUTyaTalluy BCe 3TH CEUYEHUS JTOJKHBI OBITh HEM3MEHHBIMU.
KonnuectBo momaBaeMbIX uepe3 TOPENKy Tra3a M BO3AyXa CIEIyeT HU3MEHATh TOJIBKO
JPOCCENBHBIMH YCTPOWCTBAMH, YCTAHOBJICHHBIMH Ha MOBOSIINX TPYOOIIPOBOIAX.

CeueHust JUId MPOXoJa ra3a W BO3AyXa B TOpEIKEe M KOH(HUIYpalui BHYTPEHHHX ITOJIOCTEH
CJIeZlyeT BBHIOMpATh TaKUM 00pa3oM, 4TOOBI CONPOTHBIICHHE HA MYTH JBMKEHUS ra3a M BO3AyXa
BHYTPH TOPEIIKU ObLTO OBl MUHUMAJIbHBIM.

JlaBneHue ra3a ¥ BO3ayXa B OCHOBHOM JOJDKHO OBITh MCIIOJIB30BAHO ISl CO3/aHHS TPEOyeMBbIX
CKOPOCTEH B BEIXO/JJHBIX CEUCHUAX TOpeiKy. JKenaTeapHo, 4TOObI Mo1aua Bo3/1yXa B TOPEIKy Oblia
perynupyemoil. HeopranuszoBaHHas mojada BO3[QyXa B pe3yibTaTe pa3pexeHus B pabouem
NPOCTPAHCTBE WJIM IyTE€M YAaCTHYHOTO WH)KEKTHPOBAHHS BO3JyXa Tra3oM MOXKET JONMYCKaThCS
TOJBKO B OCOOBIX CITydasix.

[Ipu-He0OX0IMMOCTH pa3IelICHHs Ta30BOr0 IIOTOKA HA HECKOJIBKO CTPYH MPUMEHSIOT MACCHBHYIO
HACagKy C COOTBETCTBYIOIIUM YHCIOM OTBepcTHidl. [Ipm oOcCymiecTBIeHHMH YacTHYHOTO
IpeBApUTEILHOIO CMEIICHHS I'a3a U BO3yXa CJIEAYET HCIIOIb30BaTh KaKOH-JIN00 OMH c11oco0,
a He YCIIOXKHSTB TOPENKY OOJIBIINM YUCIIOM 3JEMEHTOB OJHOTO M TOTO )K€ Ha3HAYCHUSI.

Jns cTabuinu3anyy TopeHus MpeanodYTUTEIbHee a3pOAMHAMUYECKAE METO/IBI, TO €CTh CO3/IaHNe
30H IUPKYJISAIAH TPOAYKTOB CrOPaHUs, KOTOPBIE TOKUTAIOT Ta30BO3AYIIHYIO CMECH.
[IpruMeHeHne TOPENOK CIIOKHBIX KOHCTPYKIM OBbIBae€T OMpaBIaHHBIM B TEX CIy4asx, KOraa
ropesKa sIBJIeTCsl €AMHCTBEHHBIM TOIUTMBOCKHTAIOIIMM YCTPOICTBOM Ha arperare, a TEIIOBOM
pexuM arperata TpeOyeT HW3MEHEHMs XapaKTepUCTUK ¢akena Bo BpeMeHH. CIlOKHBIE
KOHCTPYKIIMU TOPENIOK MPHUMEHSIOT W B TEX CIIydYasX, KOTJa MpU MPOCKTUPOBAHUH TETUIOBOTO
arperata HET YETKHX TPeOOBaHMI K TEIUIOBOMY PEXHMY M €r0 NMPHXOIUTCS MOJAOWPATh MpH
MyCKOHAJIaJI0UHBIX paboTax MyTeM NU3MEHEHHsI XapaKTepUCTHK (akena.

Kpome Toro, pabotas B cocraBe MEYHOr0 OOOPYJOBAHUS, TOPEJIOYHbIE YCTPONCTBA JIOJIKHBI

YAOBJICTBOPATH O6HII/IM TEXHUYCCKUM Tpe60BaHI/I$IM, PErIIaMCHTUPOBAHHBIM CTaHJAapTaMH.

Jlabopamopnasa pavoma Ne5 «Hcnonv3zoeanue 2a30mMomopHoz0 moniuea
B coBpeMeHHBIX YCIOBHSIX ra3000pa3HOE TOIIMBO MIUPOKO MCTIONB3YETCS ISl TEXHOJIOTUYECKHUX

u OBITOBBIX 1eneld. Ero mpumenstitot u st JIBC.

[TpeumytiecTBa ra3000pa3HOro TOTLINBA!

— CropaeTr B TEOPETHYECKH HEOOXOAMMOM KOJMYECTBE BO3/lyXa, YTO OOECIeUMBAET BBICOKHI
teroBoit KII/] u temneparypy ropenns;

— TIPU CrOpaHWUU HE 00pa3yeT HEKeNaTeIbHBIX MPOAYKTOB CYXOW IMEPETOHKH U CEPHUCTHIX

COCIMHEHUI, KOIIOTH U JIBIMa;



— CpaBHUTEIBHO JIETKO TOJABOAMTCA K OOBEKTaM MOTpPEOJIEHHs M MOMKET XpaHHUTCA
LEHTPAJIN30BaHHO;

JIETKO BOCIJIAMEHSETCS B IIMPOKOM JMaa3oHe TEMIIEPATyp OKPYKAIOIIEH Cpeibl;

MOJKET OBITh HCIOIB30BAHO B CXKATOM HIIU CKIKEHHOM cocTossHusax ans J(BC;

00JasaeT BBICOKUMHU MTPOTUBOAECTOHAIIMOHHBIMH CBOHCTBAMU;

— o0ecrnieurBaeT 3HAYUTEILHO MEHBIIUI H3HOC JCTaJCH IBUTATEIIS.

Bwmecte ¢ Tem ra3000pa3HOE TOIIMBO UMEET TAKXKE ONPE/ICICHHBIE HEJJOCTATKH - OTPABIIAIONICE
neiicTBue, 00pa3oBaHME B3PHIBYATHIX CMECEW IMPU CMEIIMBAHUM C BO3AYXOM, IOBBIIICHHbBIE
YTEUKHU 4epe3 HEIUIOTHOCTH.

Haubonee mupoko MNPUMEHSIOTCS NPUPOAHBIA WIIM TOMYTHBIA Ta3 HE(QTSIHBIX WIM Ta30BBIX
MECTOPOXKACHUHN, a TakKe 3aBOJICKHE Ta3bl HedTenepepadaThIBAIOIIMX M JIPYTUX 3aBOJIOB.
OCHOBHBIMHU COCTAaBJIIFOIIMMU KOMIIOHEHTAMH 3TUX ra30B SBJISIOTCS YIIE€BOAOPOJAbI C YHCIOM
YIJIEPOAHBIX aTOMOB B MOJIEKYJIE OT OJHOTO 1O YeTbIpex (MeTaH, 3TaH, IpomnaH, OyTaH U HX
IIPOU3BO/IHBIE).

[TpuponHble Ta3bl MPAKTUYECKH IOJHOCTBIO cOoCTOAT uU3 MeTaHa (82-98%), ¢ HebosbION
npumMmechbio 3Tana (10 6%), nponana (10 1,5%) u Oyrana (no 1%). B monyTHbIX HeTAHBIX razax
coJiep>kaHue MeraHa kojebnetcs B npeaenax 40 - 85%, stana u npomnana 10 20% (xaxaoro). B
rOpIOYMX ra3aXx MOTYT COJAEpXKaTbCs TAKKE JAPYTrue KOMIIOHEHTBI, IIO3TOMY Ta3 CIEeLHaIbHO
OTUYHMIIAIOT OT HEXKENATEIbHBIX COSMHEHUMN.

["a3000pa3HOE TOMIMBO MO TEIJIOTE CTOPaHMsI YCIOBHO MOAPA3AEISAIOT Ha 3 TPYIIIBL:

— BBICOKOKAJIOpHiiHOE, ¢ TemmoToif cropamms Gomee 20000 x/[x/M3 (IpupodHBle Taskl,
He(TsIHBIC, TOJTy4aeMble U3 CKBOXKUH MOMYTHO ¢ HE(THIO U MPU €€ TepepadoTke);

— cpejHEKaNopuitHoe, ¢ TemtoToil croparus 10000-20000 x/Ix/M3 (KOKCOBEIH, CBETHIBHEIN,
CBETWJIbHBIN Ta3bl);

— HU3KOKAJIOPHItHOE, C TerIoToii croparus 10 10000 kJIx/M® (10MEHHEIH, TeHepaTOPHBIiA Ta3sl).
B 3aBucuMocTH OT (hr3M4eCKUX CBOMCTB ra3bl MOT'YT OBITh CKaTBIMU U CXKMKEHHBIMU. HekoTopsie
ra3pl 00JIaJJal0T HU3KOW KPUTUYECKOW TEMIEpaTypol, HE MEePeXOsT B )KMJIKOE COCTOSHUE MpU
OOBIYHON TeMIlepaType Jake IMOJ JeHCTBUEM BBICOKOTO JaBieHus (MeTaH). ['a3bl, KOTOphIE
UMEIOT KPUTHUECKYIO TEMIIEPaTypy HUKE OOBIYHBIX TEMIIEpATyp UX MPUMEHEHUs, UCTIOIb3YIOT B
OCHOBHOM B ckatoM Buje (npu naBinenun 10 20 MIla). CxmkeHHbIE - 3TO Ta3bl, KpUTHIECKas
TeMIepaTypa KOTOPBIX BBILIE OOBIYHBIX TEMIIEPATyp UX NMpUMEHEHHUs. Takue ra3pl UCHOJIb3YIOT
npu aasinenuu 110 1,5 - 2Mla.

Jlist aBToMOOMIIel MCTIONB3YIOT BBICOKO- U CpeIHEKAIOPUITHBIE Ta3bl. BBIMYyCKAIOT IPUPOIHBIH,
KOKCOBBIM METaHU3UPOBAHHBIA M KOKCOBBIH 00OOTallleHHBIN C)KaThle ra3bl. Temnora cropanust Ux

cocTaByIseT cooTBeTcTBeHHO 29000, 27000 1 22000 K /[%/M°. OCHOBHEIM FOPIOYHM KOMIOHEHTOM



9TUX ra3oB sBIsAeTcs MeTaH. Hamnume B HUX cepoBojopoja HexenarenbHo. OKTaHOBOE YUCIIO
IPUPOIHOTO ra3za paBHoe 94ex. u Hoiee Mo3BoIAET GOPCUPOBATH ABTOMOOMIIBHBIE JIBUTATEIH 110
crenean cxkarus g0 10-11. Beicokoe conepikaHue BoIOpojaa oOecreunBaeT Ooliee IMOTHOE
cropanue razo00pa3Horo TOIIMBA B IWIUHApE aBurarens. [Ipu 3Tom TomnuBo 60s1ee paBHOMEPHO
pacnpezensercs no mumHapaM. [Ipu npuMeHeHnn ra3000pa3HOro TOILTMBA HEPABHOMEPHOCTh
pacnpenenenus cocrapisieT 10 20%, a skuakoro TornBa (0eH3MHA) B paboyuell CMeCH JTOCTUTaeT
35% u 6onee, CyIIECTBEHHO CHUKAETCS TOKCUYHOCTh OTPaOOTABIIMX ra30B.

Haubonee yacto Ha aBTOMOOMIISIX YCTaHABIMBAIOT HUWJIMHIPHUECKHUE OAJUIOHBI, paCCUMTAHHbIE HA
pabouee naBiaeHue 20 MIla. B omnom OGammoHe (BMecTHUMOCTHIO 1o Boae S5071) BMemniaeTcs
10M° ra3a. YcTaHOBKAa Ha aBTOMOOMIIb Ta30BBIX OANIOHOB BBI3HIBAET CHUKEHME IIOJIE3HOI
rpy3onoabeMHocT Ha 5 - 20%, nansHOoCcTH mipodera npuMmepHo 200kM, MOIITHOCTH JABUTATEII HA
15 - 20%.

Jns ra300alJIOHHBIX aBTOMOOWJIEH HCHONB3YIOT TaKke COKIKEHHBbIE IPONaH-0yTaHOBBIC
dpakimu HedTAHBIX M Apyrmx TazoB. Temmora cropamms ux coctaBmser 46055 xlx/m3,
OKTaHOBOE YHCJIO HE MeHee 85e/.

[Tpu paboTte aBUrarTens Ha ra3000pa3HOM TOILTMBE 3HAYUTEILHO MEHBIIIE 3arPA3HIETCSI MOTOPHOE
MacJi0, CHUYKAETCsI KOTMYECTBO OTIOKEHUH Ha NETaNlAX [UJIUHAPOIOPIIHEBOM TPYIIIIHI.

ITo I'OCT 20448-80 BbimtyckaroT cxMKeHHbIe Ta3bl Tpex Mapok: CIIBT3 — 3umHss TexHuueckas
MpOIMaHo-0yTaHOBass CMECh I KOMMYyHaybHO-ObIToBOro motpebnenus; CIIBTJI - netHsas
TEeXHUUYECKasl MPOMaHO-OyTaHOBass CMECh JII KOMMYHAIbHO-OBITOBOTO MOTPEOICHUS U IPYTHX
neneit; BT - rexanueckuit 6yTaH Juist KOMMYHAJIbHO-OBITOBOTO MOTPEOIEHHS U APYTHX LIEeTeH.
[Tpu pabGote nBUraTeneil Ha CXKMKEHHOM T'a3e MOIIHOCTh CHUYKAETCSl 3HAUYUTENIbHO MEHbBIIIE, YEM
npu pabote Ha cxaToM raze. [lorepu MOIIHOCTH ABUTATENs IPU PabOTE Ha CKATOM U CIKUKEHHOM

ra3aXx MOKHO KOMIICHCUPOBATH 34 CUHCT MOBLIMICHUA CTCIICHU CKATHUS.

Jlabopamopnaa padoma Neb6 «Cpagnenue meKywjux 3HaA4eHUll napamempos 2asza,
omoodpaxcaemuix HaA OUcCnIee KOPPEeKmMopa, ¢ OAHHLIMU APXUBOE U IHCYPHAI08)
VY4eOnblil creny «3MepuTeNbHbBIN KOMILIEKC)»

Haznauenwne: CteHn npeaHa3HaueH ISl TPOBEICHUS JTAOOPATOPHBIX padoT 1Mo ydeTy pabodero u
NPUBEJCHHOTO K CTaHJAPTHBIM YCIOBUSAM 00beMa MPUPOJHOTO I'a3a U IPYyTruX HEarpeCCUBHBIX U
OYUILEHHBIX, OJTHO- 1 MHOTOKOMITOHEHTHBIX T'a30B.

CocrtaB: METaJUIMYECKOE OCHOBAaHUE W3 ATFOMHHHEBOTO MPOQUIISL, H3MEPUTEIBHBI KOMIUIEKC,
HOYTOYK, KOMIUIEKT TIPOBOJIOB ISl TIOIKITFOUEHHSI, TTACTIOPT.

JlaGopatopHble pabOTHI:

1.00611ee ycTpoHCTBO M TEXHUYECKHE XapaKTePUCTUKH U3MEPUTEIBHOTO KOMILIEKCA.

2. OHpCIleJ'ICHI/IC MMPUBCACHHOTO K CTAHAAPTHLIM YCJIIOBUAM o0Bema rasa.



3. CpaBHeHHE TEKyIIMX 3HAYCHHWH IapaMeTpoB Tra3a (00beM, [aBJICHHE, TEMIIeparypa),
0TOOpakaeMbIX Ha JHCIUICE KOPPEKTOpa, C JAHHBIMH apXMBOB U KYPHAJIOB — CYTOYHOTO
noTpeOJeHUsT M MaKCUMaJbHBIX PACXOJOB TEKYIIErO M IMPOIIEIIIEr0o Mecsla C YKa3aHUeM
BpEMEHU U JaThl.

4. Hactpoiika KOMILUIEKCA: BBOJ M U3BMEHEHHUE UCXOIHBIX YCIOBUI U JaHHBIX.

5. IlpencraBneHue OTUETOB O HEMITATHBIX CHUTYalUsX, aBapuUsX HECAHKIMOHUPOBAHHBIX

BMemarenscTBax. ['abaputsl u Bec (He 6omee): 1000*500%650, 40kr.



