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1 I'opoackue cucTeMbI FAa30CHAOKEHM ST

CoBpeMeHHbIE TOPOJICKUE paACIpPEACIUTEIbHbIE CUCTEMbI MPEACTABISAIOT COOOM
CJIOKHBIM KOMIIJIEKC COOPYKEHHUM, COCTOSIIIUN U3 CIEAYIOIINX OCHOBHBIX KOMIIOHEHTOB:
ra3oBbIX CETEM HM3KOrO, CPEIHETO M BBICOKOIO [ABJIECHUS, Ta30paCHpeNesIUTEIbHBIX
CTaHUUW, Ta30paCIPENCIUTENbHBIX TYHKTOB U ycTaHOBOK. B I'PC u I'PII naBnenue rasa
CHIKAIOT 70 HEOOXOJUMOI BETUYMHBI U aBTOMATHUYECKH TOJJIEPKUBAIOT MOCTOSHHBIM.
I'PC u T'PII umeroT aBTOMAaTUYECKHE MPEAOXPAHUTEIBHBIE YCTPOMCTBA, UCKIIOYAIOIINE
BO3MOKHOCTh TOBBIIICHHUS JIaBICHUS ra3a B CETAX CBEPX HOpPMBI. sl ynpaBieHus U
AKCIUTyaTallu 3TOM CUCTEMbl HMMEETC CIelUalbHas CiIyk0a € COOTBETCTBYIOLIMMHU
CpeliCTBaMHM, 0OeCTIeUNBAIOIIMMHI BO3MOKHOCTh OecrepeOoHOro ra30cHa0KeHus.

Cucrema razocHa0xeHHus J0JKHA oOecreurBaTh OecrepeOoiliHyl0 Mojady rasa
norpebutensaMm. bbeiTh Oe3onmacHoil B okcrutyatauud. [lpocToit u  ymoOHOW B
00CITy>KMBaHHUH, JOJKHA IMPEAYyCMAaTPUBATh BO3MOXKHOCTb OTKJIIOYEHHS OTACNIBbHBIX €€
AJIEMEHTOB WJIM YYAaCTKOB Ia30MpPOBOAOB JJISI MPOU3BOJICTBA PEMOHTHBIX U aBAPHUIMHBIX
paboT.

CoopyxeHusi, OOOpylOBaHME U Yy3JIbl B CHCTEME Ta30CHAOKEHUs ClenyeT
IIPUMEHATH OTHOTHUIIHBIE.

IIpuHATBIA BapuaHT CHUCTEMBI JOJDKEH MMETh MAKCUMAaJIbHYIO 3KOHOMUYECKYHO
3¢ (HEKTUBHOCTh M NPEIYyCMATPUBATh CTPOUTEIBCTBO U BBOJ B AKCIUTYaTal[UIO0 CUCTEMBI
ra30CHa0XeHUs 110 YaCTsIM.

B 3aBucuMOCTH OT yucCia CTyNEHEH Iepernajga JaBlIeHUs rasa B ra3onpoBOJax
CUCTEMbI T'a30CHA0KEHUS TOPOJIOB M HACEJNEHHBIX MYHKTOB JESATCS Ha OJHO-, JBYX-,
TPEX- U MHOT'OCTYIIEHYATBIE:

1. OJHOCTyNeHYaTasi —  CHUCTeMa  ra3ocHaOXeHus, TpuU  KOTOpOi
pacrpeziesieHue U 1ojaya ra3a noTpeduTeNssM OCYIIECTBIISETCS IO ra30MpoBOJIaM TOJIBKO
OJIHOTO JABJIEHUS, KaK IMPABUIIO, HU3KOTO.

OHa MOXeT OBbITh PEKOMEHJOBaHA ISl HACEJIEHHBIX NYHKTOB W HEOOJBIINX
ropoA0B, IPUCOECAUHAEMBIX K MaruCTPaJbHBIM Ta30IpPOBOJAM; a TAKXKE ISl ITOCEIKOB

IIpyu aBTOHOMHOM FaBOCHa6)KeHI/II/I, KOorga B KadC€CTBC HCTOYHHKA TIa3a BBICTYIIAIOT



MECTHBIM Ta30BbIi, KOKCOTa30BbIM WIHM HedTenepepadaThIBalOIIUNA 3aBOJbI, CTAaHLUUU
cmemenus napoB CYI' ¢ Bo3iyxomM, OMOra3oBble WU ra30reHEPaTOPHbBIE YCTAHOBKH.

2. ABYXCTyneHYaTasi — OOCCIeUuBaeT paclpeeieHue U TMojladyy rasa
MOTPEOUTEIISIM IO Ta30MPOBOAAM JIBYX KATETOPUid: CPEIHETO U HUZKOTO WIIM BBICOKOT'O U
HU3KOTO JaBJICHUH. DTa CUCTEMa PEKOMEHJIYETCS Il TOPOJOB C OOJBIIUM YHUCIOM
noTpeduTtenei, pa3MeImEHHBIX Ha 3HAYUTEIBLHON TEPPUTOPUHU, W TMOJYYAIOIIUX Ta3 OT
MarucTpaibHbIX Ta30MPOBOJIOB.

3. TPEXCTymeH4YaTasi — CHUCTEMa Ta30CHAOXKEHUs, TNE paclpeneieHus u
mojada rasza TOTPEOUTENISIM OCYIIECTBISCTCS IO Ta30mpoBOJiaM TPEX KaTeropuii
JABJICHUSI: HU3KOTO, CPEAHETO M BBICOKOTO. JTa CHUCTEMa MOXET ObITh PEKOMEH10BaHA
JUTs1 OOJIBIIIUX TOPOJIOB.

4, MHOIrOCTYNeHYaTasi — cHUcTeMa OO0eCleurBaeT paclpeliesieHne Trasza Io
ra3onpoBoOjiaM  YETHIPEX  KaTeropuil JNaBiIeHUH. ITa CUCTeMa MOXKET OBITh
pPEKOMEHI0BaHa JUIsi KPYIHBIX TOPOJOB C OOJIBIIMM KOJUYECTBOM TMPOMBIIUICHHBIX
noTpeduTeniel, B KOTOPBIX IO XapakTepy 3acTPONKH M PEeXUMY NOTpeOJieHus] rasza
11eJ1eCO00pa3HO MPUMEHSTh HE OJIHY U3 YKa3aHHBIX CUCTEM, & OJJTHOBPEMEHHO HECKOJIBKO.

CBs3p MEXIYy Ta300pPOBOJAMH PA3JIMYHOTO [JABJICHHS, BXOJALIUMH B CHCTEMY
razocHa0KeHus, mpeaycMaTrpuBaeTcst Toyibko yepe3 ['PIT wiau I'PY.

['azonpoBoAbl  CHUCTEM  Ta30CHAOKEHWS B  3aBUCUMOCTH  OT  JIaBJICHHS
KJIACCU(PHUITUPYIOTCS CIICIYIOMMUM 00pa3oM:

razonpoBojibl BeIicOKoro aasienusi | kareropuu (0,6 no 1,2 MIla) BKItOYHUTEIBHO
JUIs1 IPUPOJTHOTO Ta3a U ra30BO3AYIIHBIX cMecel u 1o 1,6 MIla mist CYT);

1. ra3onpoBojbl BeICOKOTO naBieHus |l xareropuu (mpu pabodem JaBICHHUU
csoiie 0,3 1o 0,6 MIla);

2. ra3omnpoBObl CPEAHETO NaBlieHUus (IpH paboueM JaBICHUM ra3a CBBIIIE 5
klla n0 0,5 MITa);

3. ra3onpoBoibl HU3KOTO naBieHus (1o 5 klla).

JlaBneHue raza mnepen OBITOBBIMU Ta30BbIMU HpHOOpaMu ClielyeT MPUHUMATh B
COOTBETCTBHH C MMACTIOPTHBIMH JJAHHBIMU TPpUOOPOB, HO HE Ooee 3 kl]a.

Kpome Toro, razonpoBojipl K1acCUPUIUPYIOTCS MO CIACAYIONIUM MIPU3HAKAM:

1. NO HA3HAY€HUIO.



®  pacmpeAciUTENbHbIC,

®  Ta30MpPOBOJIBI-BBOJIbI, TPOTYBOYHBIE;

® COpOCHBIE;

®  UMITYJbCHBIE;

®  MEXIIOCEIKOBBIC.

2. no 6udy MpaHcnopmupyemoco 2asa.:

® TIPUPOJHOTO ra3a;

® TIOMYTHOTO Ta3a;

e CVI.

3. HO MECMONONOHNCEHUIO OMHOCUMENbHO NAAHUPOBKU HACENIEHHbIX NYHKMOB:

® HapyXHble (YJIMYHbIC, BHYTPUKBAPTAIbHBIE, TBOPOBBIC, MEXKIIEXOBBIC);

® BHYTpPEHHHUE (BHYTPHU 31aHUHN U TTOMEIICHUN ).

4, 1O MECMONONOHNCEHUIO OMHOCUMENbHO NOBEPXHOCMU 3EMIU.!

® moA3eMHbIC (ITOJIBOJHBIC);

® HaJ3eMHBIC (TTOJ3EMHBIC);

® Ha3eMHBIE.

d. no mamepuany mpyo:

® METaIMYEeCKue (CTalbHbIE, MEJIHbIE, AIIOMUHUEBBIE, W3 ATIOMUHHUEBBIX
CILJIABOB U Jp.);

® HeMeTaTMYecKue (OJUITUICHOBBIC, BUHUIIJIACTOBBIC, ACOOIIEMEHTHBIE).

PacnpenenuresibHble Tra3onpoBOabl — O0ECMEYMBAIOT MMOJadyy raza oT
MCTOYHUKOB T'a30CHA0KEHUS 10 Ta30IIPOBOIOB-BBOJIOB, @ TAK)KE Ta30MPOBOJIBI BHICOKOTO
U CPEIHEro NaBlieHWs, MpeJaHa3HAYCHHBIC I Mojayu ra3a Kk omgHomy o0wekTy (I'PII,
MIPOMBIIIJIEHHOE MPEANPUSATHE, KOTEJbHAS U T.1.).

I'a3onpoBOIOM-BBOAOM HAa3bIBAECTCS TA30IPOBOJI OT MECTa MPUCOEAUHEHHS K
pacrpeaeanuTeIbHOMY Ta30IpOBOY A0 OTKIIFOYAOUIEr0 YCTPOICTBA HA BBOJE.

BBoaHBIM ra3onpoBoaOM CUHMTAIOT YYacCTOK OT OTK/IIOYAIOIIETO YCTPOWCTBA Ha
BBOJI€ B 37aHuE€ (MpU YCTAHOBKE OTKJIOYAIOUIEIO0 YCTPOMCTBA CHApPYXHU 3AaHUs1) 10
BHYTPEHHETO Ta30MPOBO/IA, BKIIOYAs TPOJIOKEHHBIN B QyTIsApe yepes 3AaHusl.

Mesknoce1KOBbIMH Ha3bIBAIOTCS pacrpeeanTeNbHbIe ra3ornpoBOJbI,

MPOKJIA/IBIBAEMbIE BHE TEPPUTOPUU HACETIEHHBIX ITYHKTOB.



BHyTpeHHMM Ha3bIBa€TCS yYacTOK ra3olpoBOJia OT TIa30mpoBoAa-BBoAa (Mpu
YCTaHOBKE OTKJIIOYAIOLIEr0 yCTPOMCTBAa BHYTPH 3[aHUs) WM OT BBOJHOI'O ra30lpoBOJa
710 MecTa MOAKIYEHHS TPpUOOpa UM Ta30UCIOIb3YIOLIEro arperara.

1.1 YcnoBus npucoeiHeHus1 NoTpeduTe Ieil K ra30BbIM CETAM.

[IpoMbllIIEHHBIE TPEANPUATHS MOTYYalOT ra3 OT TOPOACKUX paclpeleTUTeIbHbIX
CeTell CpeTHEro UM BHICOKOIO JIaBJICHUN.

KoMMyHanbHbIe TPEANPUATUS C MATIBIMU PACXOAaMu ra3a MOTYT MPUCOEIUHATHCS
HEMOCPEJICTBEHHO K T'a30MPOBOAaM HU3KOIO JIaBJICHUS.

["a3 ot pacnpenenuTeNnbHBIX CeTel MOAa&Tcss Ha TEPPUTOPHUIO MPEANPUATHS Yepes
OTBETBJICHHE W BBOJ. Ha BBOJ€ yCTaHaBIMBAIOT TJIABHOE OTKJIIOYAIOIIEEe YCTPOMCTBO,
pPacHojiO)KEHHOE BHE TEPPUTOPUM TPEANPUATHS B JOCTYIHOM M yIOOHOM JUIs
00CTy>KHBaHMSI MECTE, MAKCUMAJILHO OJIM3KO K paclpeaesIuTeIbHOMY ra30IpOBO/LY.

TpancropTupoBKa raza OT BBOAA K I[€XaM OCYIIECTBISIETCA MO MEXKIEXOBBIM
ra3onpoBojiaM, KOTOPbIe MOTYT OBITh MOA3EMHBIMU U HAJ3€MHBIMU:

HanzemHuast nmpokiaaka uMeeT psiji MpEeuMyIIeCTB:

o UCKJTIOYAETCS MOI3€MHAsi KOPPO3Hs TPYOOIIPOBOIOB;

o MEHEE OINACHbl YTEUKM ras3a, T.K. BBITEKAIONIMH M3 Ta30lnpoBoAa ras
pacceuBaetcsi B atMocdepe;

o IPOIIE OCYIIECTBIATH HAOMIOAETCS 32 COCTOSTHUEM T'a30MPOBOIOB;

o UCIIOJIb30BAHME B KAuye€CTBE OMNOp [JIs1 Ta30MpPOBOJOB CYIIECTBYIOUIUX
KOJIOHH, 3CTakaJ, CTEH 3JaHWi JelaeT MPOKIaaKy Oojiee SKOHOMUYHOM (Haa3emMHas
MpoKJajaka B 2,5-3 pa3a JieiieBie MoJ3eMHOMN).

Br160op npUHIIMIHATIBHON CXEMBbI 3aBUCHT:

o NABJICHUE Ta3a B TOPOACKHX pACHPENEIUTEIbHBIX CETAX B MECTE

MIPUCOEIUHEHHUS TPENITPUATHS;

o HEO0OXOAMMOTO JIaBJICHHS T'a3a Mepe]] Ta30BBIMU FOpeJIKaMu;
o TEPPUTOPHUATIBHOTO PACIIONOKEHHUS 11€XO0B;
o pacxoja rasa;

® peXuMa noTpedeHus;

e yno00cTBa 00CIIY’KUBAHUS U SKOHOMUYECKOU 3 (DEKTUBHOCTH.



K ra3oBbIM ceTsiM HU3KOTO JAaBJICHUS MOJKIIOYAIOTCS KUIIbIE U 00IIIECTBEHHBIE
3IaHUS.
MHoOrocTyneH4arble CUCTEMbl Ta30CHAOKEHUS SIBIAIOTCA 00Jiee YKOHOMUYHBIMU,
T.K. OCHOBHbIE TIOTOKM Ta3a TPAaHCIOPTUPYIOTCA IMOJA OOJIbIIMM JaBICHHEM, 4YTO
MTO3BOJIIET COKPATUTh METAJLIOBIOKEHUA. 151 MOBBIIIEHNS HAJIEKHOCTHA T'a30BbIE CETH
HE0OXOIMMO KOJIblIeBaTh. B mepByro odepellb KOJIBLYIOT CETH CPEAHETr0 U BBICOKOIO
JaBleHUs. B ceTdaX HU3KOro AaBi€HUS KOJBLYIOT TOJIBKO OCHOBHBIE Ta30NPOBOJBI, a
BTOPOCTEIICHHBIE JETAI0T TYIUKOBBIMH.
I'opoackue ra3onpoBOAbI AENIAT HA TPYMIIBI:
1. PacnpenenurtenbHble CETH IS MNUTAHUS TPOMBINUICHHBIX, KOMMYHAJIbHO-
OBITOBBIX M JKWJIBIX 3JTaHUI U IOTpEeOUTEICH.
2. AOOHEHTCKHE OTBETBJICHUS OT PACIPEACIUTEIIBHBIX CETEH K TOTPEOUTEIISIM.
3. BHyTpuaoMOBBIC ra30MpOBOIbI JII TPAHCIIOPTUPOBKH ra3a K OBITOBBIM Ta30BBIM
npubopam.
Ha Bb16Op cucTeM ra3ocHa0XeHus BIUAIOT CIEayIoNe paKkTophl:
1. XapakTtep UCTOUHHKA ra3a, €ro CBOMCTBA, CTENIEHb OUUCTKHU, HAJTUYUE BIIAry.
2. Pazmep ropona, xapakTep 3acTpOWKH, IUIOTHOCTh HAcelleHus, OCOOCHHOCTU
IJIAHUPOBKH 3JaHUM.
3. Hanuume npeanpustuii pa3iMuHbIX KaTETOPHU, CTETIEHh 0XBaTa UX ra3u(puKaIim.
4. Yucio u XapakTep KPYHHBIX MPOMBIIUICHHBIX TPEANPUATHI U 3JIEKTPOCTAHIIHIA.
5. Hanuume GonbIINX MCKYCCTBEHHBIX M €CTECTBEHHBIX MpensTcTBUi. [Ipu BeIOOpE
IIPOEKTHOT'O PEIIeHHs] HEOOXOAMMO MTPOBECTH CPABHEHHE HECKOJIBKHX BapUAHTOB

U BeIOpaTh HanboJee IKOHOMHUECKH 11e71eCO00pa3HOCTb.

1.2 MHorocTyneH4aTbie CUCTEMbI

MHOTOCTyTIeHYaThIe CUCTEMBI TIPUMEHSIIOTCS B KPYITHBIX TOPOJIaX HIJIA OOJACTHBIX
cucreMax razocHaOxkenus. uamerp 400-500mMM razonpoBoaoB. CHUMKEHUE JABIICHUS
MIPOMCXOAUT B Tra3opacupeiciauTeNbHblX NyHKTax. Pacmomarator I'PII B otnensHO
crossmux 3naHugX. Heob6xomumoe kommuectBo ['PII  ompenensercss TeXHHMKO-

SKOHOMHUYECKUM PACUETOM.



Pacnonararorcs I'PII B nieHTpe 30HBI, KOTOpasi MUTAETCS Ta30M. 30HBI JIECHCTBHUS
cocennux ['PIl He noymkHBI HakJIaabIBaThCA APYr Ha Apyra. IIpomyckHas crmocoOHOCTh
oxuocrynendaroro I'PIT 100-3000 m*/4. [luametp ceTeif BHICOKOrO M CPEHEro IaBICHHs
100+150MmMm. ITnOTHOCTH ra30MPOBOIOB YCTAHABIMBAETCS TaKOM, YTOOBI JJIMHA BBOJA B
MIPOMBIIIICHHBIE U TpakIaHCKue 31aHus 0blu B ipenenax 50+100m.

OTkiro4aronye ycTpoMCcTBa YCTAHABIMBAIOTCS TakKWM 0O0pa3oM, 4TOOBI ObuLia
BO3MOKHOCTb OTKJIFOUEHHUSI OTIEJIBHBIX PAOHOB UM MUKPOPAOHOB rOpOJa, OTAEIBHBIX
YYacTKOB CpelHero U Bbicokoro aasiieHus, [ PII, 'PCM, orBeTBiIeHMi OT ra30npoBOAOB
WIM MX Y4YacTKOB. YHWCIO yCTaHABIMBAEMOM 3amoOpHOM apmaTyphl JOKHO OBITh
000CHOBaHO NpH pa3paboOTKe TreHepaIbHOM cXeMbl ra3ocHa0keHus ropojaa. Pazmenienue
3aMOpHON apMaTypbl Ha TOPOACKUX Ta30MpOBOAAX JOJKHO OOecreyruBaTh CBOOOJHBIN
JOCTYI K HEel HKCILTyaTallMOHHOTO NIEPCOHAlIa B JTH000€ BpEMsI CYTOK.

B kauecTBe KOMIIEHCATOPOB MPUMEHSIOTCS JIMH30BBIE (C YHMCIIOM JIMH3 HE MEHeEe
IBYyX), a Takxke [1-o0pa3Hbie, BHITOJIHEHHBIE U3 OE€CITIOBHBIX TPYO.

Ha razonpoBomax ¢ gamienuem rasza Oonee 0,6 MIla ycTtaHaBiIMBalOT CTajabHBIC
3aBMKKM WM  KpaHbl. lIpeamourenwe oTnaérca apmarype, MPUCOEOUHAEMON K
ra3onpoBoJiaM INpHU NOMOIIM CBapku. Bcsg apmarypa QoiKHa MMETh MAacmnopT 3aBojia-
U3rOTOBUTENS C YKa3aHUEM: XapaKTEPUCTUKHU apMaTypbl; YCIOBHOTO JABJICHUS U JAHHBIX
00 UCIIBITAaHUSIX.

Tpacca razomnpoBoja — JWHUS, ONPEACISIONIAs HANpaBICHUE B KaXIOW €ro
TOYKE. DTa JMHUS, HAHECEHHAs] Ha IUIAH YJIULbl WM MECTHOCTH HAa3bIBAETCS IUIAHOM
Tpacchl. [Ipoekiusi Tpacchl Ha MapaJJIeIbHYI0 €l IUIOCKOCTh Ha3bIBaeTCs MpoduiieM
Tpacchl ra3onpoBojia. BeIOOp Tpacchl ra30npoBoia Ha3bIBAETCSI TPACCUPOBKOM.

Tpaccel ra3ompoBOAOB HamedaroTcss C  y4€TOM  TPAHCIOPTUPOBAaHMsA —rasa
MOTPEOUTENSIM KPAaTUaUIIUM MyTEM, T.€. ¢ YYETOM MHUHHUMAIBHONU MPOTHKEHHOCTU CETH.
Touku BcTpeun MOTOKOB raza BBIOMparOT Ha TpaHunax 3oH coenunenus ['PII, mpuuém
TaKiUM 00pa3oM, 4TOOBI HCKITIOUYUTHh BO3MOXKHOCTh BO3BPAaTHOTO JBMKEeHUS ra3a B ['PIL.

Jlist obecnieueHust HaIEKHOCTH ra30Bble CETH HEOOXOIMMO KOJIbIEBAaTh. B mepByro
odepellb KOJBLUYIOT CETH CpPEJHEr0o M BBICOKOIO NaBieHMs. 11 HHU3KOro JaBIICHUS

ra3omnpoBOAbl OAHOIO KOJibIa JOJIKHBI UMCTh OJJUH JUAMCTP.



1.3 TpyOnbl, apmaTypa U 000pyA0BaHNE ra30NPOBO/IOB

[Ipu cTpoutenbCcTBE Ta30MpPOBOJIOB MPUMEHSIOT, KaK MPaBUJIO, CTAJIbHbIE TPYOBI.
Ho B nmocnengHee BpeMss Uil TOA3EMHOM MPOKIAAKA CTald  HMCHOJIb30BaTh
MOJIUATUJICHOBBIE, BUHUILIACTOBbIE U  acOOLEMEHTHble TpyObl, OCOOEHHO JJs
TPaHCIIOPTUPOBAHUS MOIMYTHBIX TA30B C COJEpKaHUEM cepoBojiopona 6onee 3%, mpu
BBICOKOW KOPPO3MOHHON aKTUBHOCTU IPYHTOB M MPU HATUYUU OJTY>KIAIOITUX TOKOB.

Ionusmunenogvie mpyovl OOBIYHO MPUMEHSIOT JJISI MEXKIOCEJIKOBBIX CETel ¢
nasnenuem 1o 0,6 MIla n BHyTpunocenkossix nasienuem 1o 0,3 MIla. Ha tepputopun
IPOMBIIIJICHHBIX MPEINPUATHI HEMETAUTMYECKUE TPYOOIPOBOIbI HE IPUMEHSIOT.

B kauyecTBe Matepuana I paclpenesUTeNbHbIX TPYOONPOBOAOB HCIOJNB3YIOT
CTaJIb WJTU TIOJTUATHIICH.

[Ipu cTpoutenbcTBE JIOOBIX HAJI3EMHBIX Ta30MPOBOJIOB MPUMEHSIOT TOJIBKO
CTaJbHBIC TPYOBI, a JJIl TOJ3EMHBIX — JIOMYCKAeTCs NMPUMEHEHWE KaK CTalH, TaK U
NOJIMATHIICHA. be3yclnoBHO, B TMOCHeAHHE TOABl MPEANOYTHUTENBHBIM CUUTACTCS
IPUMEHEHHE MOJUATUIICHOBBIX Ia30ITPOBOIOB.

HckintoueHrne COCTaBISIOT — ONPEACIEHHBIE  PErIaMEHTUPOBAHHBIE  YCIIOBHS
OPOKJIAJKU, AABIECHUE W BUJl TPAHCIOPTUPYEMOrO rasza, MpHU KOTOPBIX IPUMEHEHUE
MOJIMATHIICHOBBIX TpYyO 3ampeiieHo. Croa ke MOKHO OTHECTH BHYTPUIOMOBBIE CUCTEMBI
ra3ocHaOXKeHUs, UIsi KOTOPBIX CTPOrO PErIaMEHTUPOBAHO HCIIOJIIb30BAaHUE MJIsI BCEX
BHYTPEHHUX T'a30MPOBOOB CTAbHBIX U MEIHBIX TPYO.

B xayecTBe MaTepuana A U3rOTOBJICHUS Fa30MPOBOJAOB UCIIOIB3YIOT OJUATUIIEH
BugoB [1980 u I15100.

[Tpumensitorest nuametpsl oT 16 g0 630 MM, ¢ pazmepHbiM cooTHoleHrueM (SDR)
9; 11, 13,6; 17; 17,6; 21, 26.

B 3aBucuMocTH OT SKCIUTyaTallMOHHBIX PEXUMOB Ta30MpoBojAa (AaBieHUE,
TpeOyeMBIi 3a1ac MPOYHOCTH) MOIOUPAIOT COOTBETCTBYIONINN MaTepHAI.

IIpu »sTOoM o0coboe BHHMMaHUE YJENAETCS MPOYHOCTHBIM XapaKTEPUCTUKAM

MOJIMATUIIEHOBBIX TPYO, KOTOpBIE NpUBOAATCA B Tabyuie 1.1.



Tabmuua 1.1 — PacuerHoe 3HaueHue Kod(p(dUIMEHTa 3amaca MPOYHOCTH IS

MaKCUMAJBbHOI'O pa60qero JaBJICHUS

MaxkcumanbHoe | PacuetHoe 3HaueHue kodddunmenta 3anaca mpounoct C isi MAKCUMaIIbHOTO

pabouee pabouero naBnenns MOP

JaBJICHUE, TpyOst u3 I12 80 ¢ SDR Tpyos! u3 I19 100 ¢ SDR

MOP, MIla

17617 |136| 11| 9 |176| 17 |176| 17 |136| 11| 9 | 176 | 17

0,3 32 |33|42|53|6,7| 40 42| 53]67|83[03|32]| 33|42
0,4 24 125|132 [40]50(30[31| 40 (50| 6,2 (0424 25 |32
0,6 - -1 21127133|20(21] 26 (33|42 |06]| - - |21
0,8 - - - [20]25]| - - - 125]131]08] - - -
1,0 |- -l -Jeo) - | -] - J20[25(10[-]| - |-
1,2 - - - - - - - - - 12112 - - -

JInst cTpOUTENBhCTBA Ta30paclpeleMTeNIbHBIX ceTei Bbicokoro mamieHus | u |l
KaTeropuu 4Yaiie BCEro MCIHONB3YIOT TpyObl W3 monudTwieHa mapok 11980 u 13100 c
pasMepHbIM cooTHoleHueM SDR11.

Jlist ra3opacnpenenuTeNbHbIX CETel CpelIHEer0 M HHU3KOTO [aBJIEHHUS, KOTOPHIMU
yalie BCEro  SIBJISIIOTCS  BHYTPHUIIOCEJIKOBBIE  Ta30MpPOBOABI  MPEUMYIIECTBEHHO
IPUMEHSIOTCS TPYOBI ¢ OoJiee BhICOKUM 3HadeHueM SDR, takum, kak 13,6; 17,6 u ap.

Takum oOpa3zom, B HACTOsIIEE BpeMsl MpPHU CTPOUTEIHCTBE paCIpeaeTUTEIbHBIX
ra3oBbIX CETEH WCIMONB3YIOT TOJIBKO TOJUATHICHOBBIE TPYObl, 3a HEKOTOPHIMU
ucKIoueHussMA. K TakuM HCKITIOYEHUSIM OTHOCATCS Ha3eMHas W HaJ3E€MHasl MPOKJIaJKa
ra3onpoBOIOB, BHYTPHJOMOBAas pa3BOJKa, a TaKXKe OCOOble YCIOBUA, O KOTOPBIX
YIIOMHUHAJIOCh PaHee.

Haubonee dacto WCMONB3YyIOTCA TP CTPOUTEIHCTBE  PACTIPEICTUTEIbHBIX
MEXXITOCEIIKOBBIX M BHYTPUIIOCEIKOBBIX Ta30BBIX TPU HanOoJiee MPUMEHSEMBIX JHAMETPa
— 110 mm, 160 MM u 225 MM, cyMMapHasi J0Ji1 KOTOPbIX cocTaBisieT okojo 80% ot
OO0IIeH MPOTSHKESHHOCTH TIOCTPOSHHBIX CeTel 3a mociennue 2 roaa (tadim. 1.2).

B tabnuue npeactaBieHbl HE TOJIBKO TPYObl, MPUMEHSIEMbIE HETIOCPEACTBEHHO IS
JUHEWHOW YacTH Ta30MpoBOJia, HO U T€, KOTOPhIE UCMOJIB3YIOT B KauecTBe (QyTIISIPOB HpH

MEPECEYECHUHN PA3TUYHBIX IPEMATCTBUM, HAIIPUMEDP aBTOIOPOT, BOAOEMOB, OBPAaroB u T./I.



Tabmuna 1.2 — Pacnipenenenue NoAM3TUICHOBBIX ra30IPOBOIOB 110 AUAMETpaM JJis

razopacrnpeeUTeNIbHbIX CETe HACEICHHBIX MYHKTOB (MEXIOCEIKOBBIE Ta30ITPOBOIbI)

Huamertp, Jouist, oT 00111€# TPOTSHKEHHOCTH, Y0
MM

63
90
110
160
225
250
315
400
500
560
630
800

JIns aHamOTMYHOM IIKAJlbl JUAMETPOB Ta30MpOBOJOB, COCTAaBICHHOW s
BHYTPHIIOCEIKOBBIX Ta30MpPOBOJOB, pPE3yJbTaT OyAET COBEPIICHHO MAPYyTUM, YTO
oTpaxkaetcs B Tabmmie 1.3.

Camas Goubiiasi 107151 OT MPOTSIKEHHOCTh TUHEHHOM YacTH BHYTPHUIIOCEIKOBBIX
ra30BBIX pPacpeACTUTEIbHBIX CETEH MPUXOIUTCS Ha TPYObl nuameTpoM 63 MM (45%),
Janee 1o BO3PACTaHHWIO COpPTAaMEHTa CJIeAyloT TpyObl nuamerpom 110 mm, mosns
KOTOPBIX cocTaBisgeT 26% u 160 MM ¢ noneii B 11%. MunuManbHpll 1uaMeTp Tpyo 32
MM HMEET CYIIECTBEHHYIO JTOJIIO B 00IIIe POTHKEHHOCTH 14 %.

Cnenyer OTMETHTb, YTO [Jii BHYTPHUIIOCEIKOBBIX CETEHl MPAaKTUYECKH HE

HCIIOIB3YIOTCS TPYOOIIPOBOABI uaMeTpoM Oonee 160 mm.



Tabmuua 1.3 - Pacnpenenenne NoaM3TUICHOBBIX Ia30MPOBOIOB M0 AMaMETpaM

IUISL  Ta30pACHpENeIUTENbHbIX CETel HACENEHHBIX MYHKTOB (BHYTPHUIIOCEJIKOBBIE

ra3onpoBO/ibl)

Huamertp, Houist, oT 00111€# TpOT>KEHHOCTH, Yo
MM
32
63
90
110
160
225
250 0,1
315 0,0
400 0,0
500 0,0
560 0,0
630 0,0
800 0,0

Haubonee mpuMEHMMBIMH M 4Yalle BCETO HCIOJIB3YEeMBIMU SIBISIOTCS TPYOBI C
TUTIOBBIM pa3MmepHbiM oTHomienneMm (SDR 11). B To ke Bpems okonmo 6% ot oOmiei
MPOTSHKEHHOCTH  PACTPE/ICTUTENIbHBIX CETEeH MPUXOAUTCS Ha Oojlee TOHKOCTEHHbBIE
tpyborpoBoasl ¢ SDR 13,6 u 17,6, B 4aCTHOCTH, 3TO OTHOCHUTCS K BHYTPHIIOCEIKOBBIM
ra3opacrpeaenuTeNbHbIM ceTsiM [53].

[TonusTHIEHOBBIE TPYOBI MPUMEHSIOT JJIA Ta30CHA0KEHUS TMOCEIKOB U CEIMBCKHUX
HAceJIEHHBIX MYHKTOB Ta3aMH HE COJEPXAIIMMH apOMaTUYECKUX W XJIOPHUPOBAHHBIX
yraeponoB. Takue TpyObl W3rOTaBIMBAIOT W3 TOJUATWICHA HHU3KOTO JIABIIEHUS C
MapkupoBkoit «["A3». Tum TpyOBI B 3aBUCUMOCTH OT JaBJICHUS BHIOMPACTCS CIICTYIOITUM
obpazom:

. tun C (cpenHuit) — A1 Ta30MPOBOIOB HU3KOT'O M CPETHETO JABJICHUS,

. tun T (TsKENBIN) — 7151 ra30MpPOBOAOB BICOKOTO fAaBieHus Il kateropuu.



CoenuHeHne MOJUATHICHOBBIX TPYO OCYILECTBISETCA CBAPKOW, a COEIMHEHHE CO
CTaJIbHBIMU — Ha BTYJIKAaX N0/ (pyiaHel.
['nyOuHa 3a10KeHUs TOJUATUICHOBBIX TPYO HE MeHee 1M 10 Bepxa TpyOsbl.

He AOITYCKACTCs NPOKJIAAbIBATH IMOJIMITUIICHOBLIC I'a30IIPOBOABI:

. npu Temneparype Himwke — 400°C;

. B CHUIBHOTIYYMHHCTHIX U TIPOCAI0OYHBIX TPYHTAX;
. Ha/I3¢MHBIM U Ha3€MHBIM CIIOCOOaMH;

. B KOJUIEKTOpAaX, KaHalaXx;

. BHYTPH 3J1aHUM.

Cmanvhble 2a30npo6odbl B COOTBETCTBUU C TpeOOBaHUSIMU HOPMATHUBHBIX
JIOKYMEHTOB HM3rOTaBIMBAIOT W3 yriepoaucToi crtainu. CocTaB cTajieil: yriiepoaa He
6omee 0,25%, cepsl — He O6oiiee 0,056%, docdopa — He Gonee 0,046%.

ITo crtocoOy M3roTOBICHUS IPUMEHSIOT TPYOHI:

- CBapHbIC (MIPSMO- U CITUPAJICIIIOBHEIE);

- OecIIoBHBIE (TEII0-, TOpsiue-, X0J0AHO01e(hOPMUPOBAHHEIE).

TpyObl 3rOTaBIMBAIOT U3 CIIOKOWHOMN MayoyriiepoaucToit cranu mapok Ct2, Cr13,
Cr4, npu conepxanuu yriaepoma He Oomee 0,25%; Ct08, Ctl10, Crl5, C120; u3
HU3KoJerupoBanHou cranu mapok 0912C, 171°C, 17C1C.

B HekoTOpwIX ciyuyasx HOIyCKaeTcss MpUMEHEHHE TPyO M3 IOJIYCIIOKOWHOW U
kursimein cranm. He pexkoMeHmyeTcsi W3roTaBiauBaTh TPYObl W3 IMOJTYCIOKOMHOW U
KUIISIIEH  cTajed  JJIsi  HW3rOTOBJICHHMS  OTBOJIOB, COCJAMHHUTCIBHBIX 4YacTeM U
KOMIIEHCUPYIOIIMX YCTPOMCTB METOJIOM XOJIOJTHOTO THYThS JJIs1 Ta30MPOBOIOB BHICOKOIO
Y CPEIHETO JTaBJICHUS.

JIns ra30mpoBOAOB HM3KOTO [IaBJICHHUS W HMX THYTBIX OTBOJIOB JOIYCKAaeTCA
npuMeHenne Tpyo rpynn A-B U3 CHOKONHOH, MOTYCHOKOWHOM WM KUIIAIIEH cTaei
mapok: Crl, Cr2, Cr3, Ct4 u C108, Crl0, Crl5, C120 (C.08 — mpu TEXHHUKO-
sKOHOMHUYECKOM 00ocHOBaHuM; CT4 — npu cofiepKaHuu yriepoja e oosuee 0,25%).

JIs  yd4acTKOB Ta3O0MpPOBOJOB BCEX JaBJICHUM, WCIBITHIBAIOIINX BHOpAITHUIO,

MIPUMEHSIIOT cTaibHble TpyOsl rpynn B u ' u3 cnokoiiHo# cTtanu, cojepkaHue yriepoaa

He 6oie 0,24% (Ct12, C13, C108, C110, CT15).



CoenuHeHue CTalbHBIX TPYO OCylecTBIAETCS Ha cBapke. CBapHOE COEIMHEHHE
JOJIKHO OBITh PABHOIIPOYHO OCHOBHOMY METAILy TPYO.

JU1sl OAKIIIOYEHUS] UMITYJIBCHBIX Fa30MPOBOJIOB MCIOJIB3YIOT TPYObl U3 LIBETHBIX
METaJJIOB:

o MEJHbIE, KPYTJble, TAHYThIEC, XOJOAHOKaTaHble, AuameTp 3-30MM, TONIIKMHA

crenku 0.5-5,0mmMm;

o JATYHHBIE TAHYTHIE, XOJOJHOKATaHble, TuameTp 3-60MM, TOJIMHA CTEHKHU
0,5-5.0mm;

o KaTaHbIC U TAHYTHIC TPYObI U3 ATFOMUHUS;

o TpyOBbI U3 aTIOMUHUEBBIX CIUIABOB JUaMETpOM 6-120MM, TOJNIIUHONW CTEHKHU
0,5-5,0Mm.

IIpn »skcmlyaTallMi YCTaHOBOK, HCIOJB3YIOIMIMX Ta30BOE€ TOIUIMBO, LIMPOKO
npuUMeHsIoT rudkme razomnposoabl. Hanmpumep, na 'HC npu cnuBe raza u3 x/n u a/B
IIUCTEPH, TPHU 3al0JHEHUU PE3epPBYapoOB, 3aMOIHEHUH OaIOHOB. Y PE3HMHOTKAHEBBIX
Tpy0 OTpaHMYEHHBIM CPOK UCIOJb30BaHUS, T.K. pE3MHA CO BpPEMEHEM TepsieT
AIACTUYHOCTh U BBIXOJUT U3 CTPOS.

PykaBa Bcex KiaccoB JOMKHBI HMMETh Ha OOOMX KOHIAX CIElHabHbIE
NPUCTIOCOOJICHUS ISl IPUCOEIMHEHHS IITYIIEPOB M Ta30UCIOIB3YIONIMX anmapaTtoB. B
Ipoliecce IKCILTyaTalliid BO3MOKHA ycaaka pykasa Ha 3-4%.

Apmamypoii Ha3bIBAIOT Pa3IMYHBIC MPUCTTOCOOTIECHUS U yCTPOICTBA, MOHTUPYEMbIE
Ha Ta30IpOBOJIaX, pe3epByapax, ammaparax M ycTpoictBax. [Ipu momomm apmaTypbl
BKJIFOYAIOT, OTKJIIOYAIOT MOJayy, HU3MEHSIOT JaBJICHUE WM HalpaBJICHUE TIa30BOTO
IIOTOKA, YKA3bIBAIOT U PETYIUPYIOT YPOBHU KUIAKOCTEH, OCYLIECTBISAIOT aBTOMATUYECKOE
yJaJICHUE Ta30B U KUJIKOCTEH.

ApmaTypa COCTOUT U3 3alIOPHOTO WIIM IPOCCEIBHOIO YCTPOMCTBA U IPUBO/IA.

Y CTpoCTBO HA3BIBAETCS 3ANI0PHBIM, €CJIM OHO IIPEAHA3HAYEHO U1 TEPMETUYHOT O
Pa300IIeHHsI OJTHOM YacTH TPyOOIPOBOIA UITH ammapara ¢ Jpyrou.

YCTpOUCTBO HA3bIBACTCs APOCCEJbHBIM, €CIM €ro OCHOBHOE Ha3HAa4YeHUE
3aKJII0YAETCsl B TOYHOM pPEryJIMPOBAHUM IUIOLIAAM MPOXOJa — THUAPABIMYECKOIO

COIMIPOTHUBJICHUA.



B 3anopHbIX ycTpolcTBaxX MOBEPXHOCTH 3aTBOpa U CEMJIa, COMPUKACAIOIINECS BO
BpeMsl OTKJIIOYEHHUs 4YacTeld TpyOONpoBOJa, HA3BIBAIOTCA YIJIOTHUTEIBHBIMHU, a B
JIPOCCEIIbHBIX — MMOBEPXHOCTH 3aTBOPA U C&Jia, 00pa3yrouil peryaupyoimui opras s
Cpe/bl Ha3bIBAIOTCS APOCCEIIbHBIMH.

Apmatypa ¥ COCAMHUTEIBHBIE YacTH TPYOONPOBOJOB  XapaKTEPHU3YIOTCS
YCJIOBHBIM, TTPOOHBIM M pabO4MM JaBlieHHEeM. B 3aBUCHMOCTH OT yCJIOBHOTO JIaBJICHUS
apMaTypy MOXHO pa3eiuTh Ha TP OCHOBHBIC TPYTIIIHI:

° Hu3Kkoro aasieHus 1o 1,0 Mlla;

° cpennero nasinenus 1,0-6,4 Mll1a;

° BBICOKOTO AamjieHus 6,4-40,0 MIIa.

YcnoBHOe JaBlieHHE SIBISETCS E€IUHCTBEHHBIM IMapaMEeTPOM, TapaHTHUPYIOIIUM
IPOYHOCTh apMaTyphl M YUYHUTHIBAIOIIUM pabouee JaBjieHHEe M Pabouyr TeMIepaTypy.
VYcnoBHOE NaBJICHME COOTBETCTBYET JOMYCTUMOMY JJisi JAHHOTO W3Jenus padouemy
JABJICHUIO TIPY TAHHOM TeMIiepaType.

OCHOBHOM pa3MepHBIN Psii apMaTypbl — JTMAMETP YCJIOBHOTO mpoxoja. Jluamerp
YCIOBHOTO TPOXOJa — 3TO HOMHUHAIBHBIM BHYTPEHHHH IuaMeTp TpyOorpoBoja, Ha
KOTOPOM YCTaHaBIMBAIOT [aHHYK apMmaTypy. YCJIOBHBII MpPOXOJ apMaTrypel HE
COBMAACT ¢ (PAKTUUECKUM MIPOXOIHBIM AUAMETPOM TPyOOTIpoBoaa.

B 3aBucuMoOcTH OT Ha3Ha4YeHHs] TPYOONPOBOAHAS apMmaTypa MOApa3aeiseTcs Ha
CJIEAYIOIINE KIACCHI:

| — 3amopHas, npegHa3HaYeHHAs JUIsl TOJIHOTO MEPEKPBITUS IOTOKA CPEbL;

Il- perynupyromasi, ynpaBisiomias JaBJICHHEM WIH PacXoJOoM Cpeabl IyTEM
M3MEHEHHUS IPOXOJHOTO CEUECHUS;

1l — mpengoxpanuTenbHas — OOECIEYMBAIONIAsT YACTUYHBIA BBIMTYCK CPEIbl WU
MOJIHOE TpeKpauieHne €€ MoJaud g NpPEeJOTBPAILICHUS TOBBIIICHUS 1aBICHUS,
YTPOKAIOIIETO MPOYHOCTH CUCTEMBI, a TAK)KE OOPATHBIN TTOTOK CPEBL;

IV — pe3epByapHasi, KOHTPOJIbHAS U apMaTypa pa3InyHOTO Ha3HAYEHUSI.

Haubomnee yacTo mpuMeHsIEMbIMU TUTIAMHU apMaTyPhI SBIISIOTCS 3aIBM)KKHU, KPaHBI,

BCHTHJIX 1 3aTBOPBI IIOBOPOTHBIC.



3aosusicku — IIUPOKO TPUMEHSIEMOE 3allOpHOE YCTPOWCTBO, B KOTOPOM
MEPEKPBHITUE MPOXOJa OCYIIECTBISAETCA IOCTYNATEIbHBIM MEPEMEIICHUEM 3aTBOpa B
HaIpaBJICHUH, IEPIEHIUKYISIPHOM K IBUKEHUIO MIOTOKA CPEJIbI.

[lo KOHCTpyKUMH 3aTBOpa 3aJBXKKM OBbIBAalOT KJIMHOBBIE W MapajuiesibHble, B
KJIMHOBBIX 3aJBWKKAaX 3aTBOP HMMEET BHUJ IUIOCKOrO KIWMHA. B mapamienbHbIX —
VIUIOTHUTENIbHBIE TMOBEPXHOCTH  MapajuylesibHbl  APYr JOpPYyry M PacloiOKEeHbI
NEPHEeHAUKYIIPHO K HAIpaBiICHUIO MOTOKa paboyeil cpeabl. BoJIBIIMHCTBO 3aBUKEK
MOKHO YCTAHABIMBATh Ha TOPU3OHTAIBHBIX M BEPTHKAIBHBIX ra30NpoBOAax B JIHOOOM
MOJIO)KEHUH, KPOME TIOJIOKEHHUS IIMUHJIETIEM BHU3.

Kpanwi — 3T0 3amopHbIE YCTpOICTBA, B KOTOPBIX MOABUXHAS JE€Talb 3aTBOPA
umeeT (HopMy Telna BpallleHHUs] C OTBEPCTUEM [IJIsl MPOITyCKa MOTOKA U MPH MEPEKPbITUU
NOTOKa BpalllaeTcs BOKPYr cBoei ocu. JIo0oil kpaH MMeeT JBe OCHOBHBIC JIE€TaJIH:
HEMOJIBI)KHYIO — KOPITYC U Bpallalou[yrocs — MpooOKy.

B 3aBucuMocTu oT POpMBI YIIJIOTHUTENBHBIX MIOBEPXHOCTEH ObIBAIOT: KOHUYECKUE,
[WIMHJIPUYECKUE U IIaPOBBIE.

Bewmunu — 3anopHas TpyOOmpoBOAHas apMmaTypa € TMOCTyHaTeJIbHBIM
NEpPEMEIICHUEM 3aTBOpAa B HANpPaBJIEHUH, COBHAJAIOLIEM C HaNpaBIECHUEM IOTOKA
TpaHcnopTupyeMor cpeasl. [lepeMemienne 3aTBOpa OCYHIECTBIAETCS 32  CYET
BBHHYMBAHUS IIMUHAENIS B XOJIOBYIO FaliKy.

Locmouncmea 6enmuieli: BO3MOXXHOCTb pPAaOOTBI TPU BBICOKHX TMepemnaaax
JaBJICHUN U TIpU OONBIINUX padOYMX JABJICHHSIX; MMPOCTOTAa KOHCTPYKIIMH; MEHBIIIHA X0
30JI0THHKA M0 CPAaBHEHHUIO C 3aJBMIXKKAMH; OTHOCHTEIBHO HEOOJbIINE TabapUTHBIC
pa3Mephl U Macca; FepMETUYHOCTD MIEPEKPBITHS TPOX0/1A; BO3MOKHOCTh UCIIOIb30BaHMS
B KAaueCTBE PETryJUPYIOLIEr0 OpraHa; BO3MOXXHOCTb YCTaHOBKHM B JIFOOOM IOJIOKEHUHU;
0€30MacHOCTh OTHOCUTENIBHO BO3HUKHOBEHUS THAPABINYECKOIO yapa.

Heoocmamxu  eewmuneu.  BBICOKOE  THIPABIMYECKOE  CONPOTHBIICHHUE;
HEBO3MOXHOCTh INPUMEHEHHsS B TOTOKAX CWJIBHO3ArpsA3HEHHBIX Cpel; Oosbplias
CTpOMUTENIbHAS JJIMHA; 10/1a4a CPelbl TOJbKO B OJIHOM HAalpaBJICHHH; OOJIBIIME Macca,
pa3Mepbl U CTOUMOCTb.

l'uopozameopst NPUMEHSIOT Ha MOA3EMHBIX Ta30MpPOBOJAX HU3KOI'O J1aBJICHUS.

CoenuHSAIOT C Ta30MpoOBOJOM CBapkoid. BeicoTa 3amuparomiero crtoyida BOABI B



TUIPO3aTBOPE JOJKHA MPEBBIIATh MAaKCHUMalbHOE padodee JaBJIE€HUE Ta30MpPOBOJE HE
MeHee yeM Ha 200MM. Ecnu ruapo3aTBOp yCTaHOBJIEH B HMYKHEW TOUYKE ra3olpoBOJa, OH
MOKET OBITh HCIIOIB30BaH OJHOBPEMEHHO U KaK KOH/IEHCATOCOOPHUK.

Konoencamocoopnuku.  OnbIT  3KCIUTyaTalMd  MOA3EMHBIX  Ta30MpOBOJIOB
MOKa3bIBa€T, YTO B HHUX 4YacTo OOHApyKuMBaeTcs BOJAAa M KOHAeHcaT. B cocrase
KOHJIeHCaTa Mpeo0siajlaeT BOAA, KOTOpas BBIAENSETCS U3 BIAXKHBIX Ta30B IpU
MIOHWKEHNHU UX Temneparypbl. IlomMumMo BOIBI M3 rasa KOHAEHCUPYIOTCA TSIKEIBIE
yriaeBoaopoibl. HOria B ra3onpoBoaax oOHapYy»KMBaeTCa BOJAA, OCTABIIASICS B HUX NPU
IPOU3BOJICTBE CTPOUTENbHBIX padoTr. g cOopa W ynaneHus KOHJEHcaTa M BOJbI B
HU3KUX TOYKaX ra30MpoBOJIOB COOPYKAIOTCS KOHAEHCATOCOOPHHUKH.

B 3aBucHMOCTHM OT BIQXHOCTH TPAHCHOPTUPYEMOrO Ta3a OHHM MOTYT OBITh
Oosbiel EMKOCTH — JIJIsl BJIQXKHOTO ra3a U MEHbIIeH — JJIs cyXoro rasza. B 3aBucumocTu
OT BEJIMYMHBI JABJICHUE Ta3a OHHM pa3JIeNSAIOTCS HAa KOHJIEHCATOCOOPHUKH HH3KOIO,
CPEIIHEro M BBICOKOTO JaBiieHus. KoHneHcaToCOOpHUK HU3KOTO JaBJIEHUS MPEICTaBIsSET
co0olt éMKoCTh, CHAOXKEHHYIO NIOMMOBOM TpyOKoil. Kak u y ruaposarBopa, 3Ta TpyOKa
BBbIBEJICHA 1107 KOBEp M 3akaHuMBaeTcs My(Toil m npoOkoil. Uepe3 TpyOKy ymansioT
KOHJEHCAT, IPOLYBalOT ra30IIPOBOJI U 3aMEPSIIOT JABICHUE Ia3a.

OTkiroyaromuye ycTpoicTBa yCTaHABIUBAIOT:

o Ha paclpeAesInTEIbHbIX Ia30MPOBOAAX HU3KOIO JABICHUS I OTKIFOYCHUS
OTIEIbHBIX MUKPOPAlOHOB, KBAPTAJIOB; HA CETSIX CPEJHErO NABIECHUS JUISl OTKIFOYCHUS

OTACJIBHBIX YYACTKOB,

o Ha BBOJIC B JKHJIbIE, OOIIIECTBEHHBIC M IPOMBIIIJICHHBIE 3/1aHHS;
o nepe Hapy>KHBIMU Ta30MOTPEOISIOMUME YCTAaHOBKAMM;
o IpU TIEPEXOJIE YEPE3 PA3IUYHBIE TPETPAIbI.

Pa3pemaercst He CTaBUTH OTKIIIOYAIOIINE YCTPOMCTBA:
° Ha BbIBOjie U3 ['PII mpm cuctemax razocnadxenus ¢ oguum ['PII;
. nepen I'PII mpennmpustus, ecnu OmKalimee OTKIIOYAIOIIEE YCTPOUCTBO
HaxoauTcs Ha pacctosHun oT I PIT He Gonbire 100Mm;
®IIPU TEPECEYCHUM JK/II U aBTO/N, €CIH ONrKaiiiiiee OTKIIIOYAIONIEe YCTPOHCTBO

HaXOAUTCs Ha paccTossHUU He Oosbire 1000Mm.



Ycempoiicmea ons npedoxpanenus omoenvHvix yacmeti 2a30npo8o008 U apmamypbl
om NOBPeNCOeHUl.

K ycrpoiicTBaM, peIoXpaHsOMUM OTAEIbHBIE YACTH a30MPOBOAOB U ApMATYPhI
OT MOBPEXJICHUIM OTHOCSTCSI KOBEPHI, JHOKH, MYy(ThI, KOMIEHCATOPBI U PYTISPBHI.

Kogepvr cimyxaT pans 3allUTBl OT MEXAHMYECKUX ITOBPEXKIAEHUW YCTPOMCTB
ra3onpoBO/IOB, BBIXOJAIIMX Ha TMOBEPXHOCTh 3€MJIM: KpaHOB, MNPOOOK U TpyOOK
COOpPHUKOB KOHJIEHCATa, TUAPO3aTBOPOB, KOHTPOJIbHBIX MTPOBOJHUKOB U TpyOOK. KoBephl
Y JIFOKW U3TOTABIMBAIOT C YYyT'YHHBIMH JIUTBIMU KOPITYCaMH U OTKMAHBIMU Kpbllikamu. C
LEIbI0 MPEIOTBPALLEHUS] IMPOCAJAKA KOBEPOB U JIIOKOB M TOBPEXKACHUS HMHU
3alMIIAEMbIX YCTPOMCTB KOBEPHI U JIIOKM YCTAHABIMBAIOT Ha ClEMaNIbHbIE OETOHHBIC
NOAYIIKHU C JIETKON apMUPOBKOM.

IIpedoxpanumenvhbie Mygmsi U3 ABYX CBAPUBAEMBIX MOTYMY(T YCTaHABIMBAIOT C
LEJbI0 MOBBIIIEHUS SKCITyaTallMOHHOM HaAEKHOCTH Ta30IIPOBOIOB TP HEYBEPEHHOCTH
B CBApHBIX IIBaX UM UX HEOE3YIIPEUHOCTH.

Komnencamopsl TIpUMEHSIIOT € LEJIbI0 CHUKEHUS HAIpPSIKEHUM, BBI3bIBAEMBIX
KOJICOAHUSIMU TEeMIIepaTypbl I'pPyHTa Ha (JIaHIbl YYyT'yHHOH apMarypbl, a TaKkKe IS
BO3MOKHOCTH JIEMOHTaKa, CMEHBI IIPOKJIAJIOK U ITOCIEAYIOLIEN UX YCTAHOBKH.

HaunbGonee  mmpoko  OPUMEHSIOT  JIMH30BbIE  KOMIIEHCATOpBl,  KOTOpHIE
YCTaHABIMBAIOT HA IIOJ3€MHBIX ra3olpOBOJAX B KOJOALIAX COBMECTHO C apMaTypoOW.
Haunbonee mupoko pacnpocTpaHeHbl JBYXJIMH30BbIE KOMIEHCATOPBI, COCTOALIUE U3 4-X
IIOJIYJIMH3. Y CTaHABJIMBAIOT KOMIIEHCATOPBI B HECKOJIBKO CKaTOM COCTOSIHUU C YYETOM
MaKCUMaJIbHOH KOMIICHCUPYIOIIEH CIOCOOHOCTH M OCEBBIX YCIOBHA. MakcuMmasbHas
KOMIICHCUPYIOIIasi CIOCOOHOCTh — JBYCTOPOHHEE H3MEHEHHe ero JiauHbl. Jlins
MHOTOJIMH30BOTO KOMIIEHCATOpa OHAa PaBHA CyMME KOMIIEHCUPYIOUIUX CIHOCOOHOCTEH
OTHENBHBIX JIMH3. [IpUMEHATH CAJIBHUKOBBIE KOMIIEHCATOPBI Ui IOA3EMHBIX
ra3oIpoBOIOB 3aIIPEIIACTCA.

@ymaapel Ha Ta30NPOBOJAX IPUMEHSIOT IPU MEPECEYCHUN JKEIE3HBIX W
aBTOMOOWJIBHBIX JAOPOT, KOJUIEKTOPOB, KOJOALEB pa3InuHOro HazHaueHus. Kpome toro,
(GYTASIpbI UCTIONB3YIOTCA TPU MPOKJIAAKEe TPYO METOJIOM IMPOKOJIa WM MPOAABIMBAHMS

o mpoc3aaMu 0e3 OCTaHOBKU ABMOKCHUA U oe3 IMPOBCACHUA 3CMJLIHBIX pa60T.



Haznauenue QyTisipoB — 3ammra ra3onpoBOJOB OT MEXaHUYECKUX MOBPEKICHUH,
HaXOUIUXCSl HaJ U MOJ HUMH COOPYKEHUU M MPEeNOTBpAIlCHHE OT MOMAJaHUs B HUX
raza IOpd pa3pblBE WIM HE IUIOTHOCTU Tas3omnpoBoaoB. Ha konue ¢ytmisipos
YCTaHaBJIMBAIOT KOHTPOJIbHBIE TPYOKH, BBIBOJAMMBIE MOJ KOBEP, KOTOPHIE MO3BOJISIOT
KOHTPOJUPOBATh HaM4YUME€ WM OTCYTCTBHE Tra3a W IUIOTHOCTh Ta3olpoBojoB. B
GyTaspax, HUCHOJB3YyEeMbIX [JIi Ta30MpPOBOJIOB CPEIHEr0 U BBICOKOIO JaBJICHUS,
HEO0OXOIMMO BBINOJHATh CAJIBHUKOBOE YIUIOTHEHHWE U TPyOONpPOBOJ, OTBOASIIMI ra3 B

atMoc(epy IpH pa3pbIBE CTHIKOB.
2 Hané:xxHocTh pacnpeae/MTeTbHbIX CHCTEM Ta30CHAOKEHUA

HanéxHocTh M1000i TEXHHYECKOM CHCTEMBI — 3TO CIIOCOOHOCTH BBIMOJHATD
3aJaHHble (QYHKIUH Ha TpeOyeMOM KaueCTBEHHOM YPOBHE M B 3aJaHHBIA IPOMEKYTOK
BPEMEHH.

HanéXHOCTh CHCTEMBI Ta30CHAOKEHHUS XapaKTEPU3yeT BEPOATHOCTH IOJa4yM Ta3a
noTpeduTeNIo OecrnepeboHO B TeUEHHE 3aJaHHOTO BPEMEHH B TPEOYyEeMOM KOJIMYECTBE C
COOJIIO/IEHHEM 3aJaHHBIX [AapaMeTPOB IMPH HOPMAIBHBIX YCIOBHSX OKCILIyaTaIlHH.
XapaxkTepu3yeTcs CICAYIONUMHE TOKa3aTeIIAMU:

- geposimHocmb 6e30mKasHol pabomsl B 33JaHHBIA MPOMEKYTOK BpemeHHu P(t).
DTa BEpOSATHOCTH HA3bIBACTCS (DYHKIUEH HATEKHOCTH.

- napamemp nomoka omkazo6é ® [llrom; 1/gac] xapakTepusyeT KOJIHMYECTBO
OTKa30B IS JAHHOW 3JeM. CHCTEMBI 3a OINPEACIEHHBI IPOMEKYTOK BPEMEHH.
ComnuanpHOEe 3HAYCHHE OTKA30B CHCTEMbI Ta30CHAO0XKEHHS JOJDKHO YYHUTHIBATHCS B
nepByio ouepenb. [Ipu aBapusx HMEET MECTO HE TOJbKO DKOHOMHUYECKHUH, HO W

MOpaJIbHBINA yepo.
1
- BeJIMYMHA, oOpaTHas MmapaMeTpy MOTOKa OTKa3oB — =T (TOJ; yac) Ha3bIBaeTCS
w

Hapabomkol Ha OmMKA3 UMY CPEeOHUM BpeMeHeM pabombvl JIeMeHmda Cemu MexHcoy
omKazamu.

Ilokazarenu ® u T HOpMUpYIOTCS, T.€. 3apaHee OTrOBAPUBAETCA «CKOJIBKO pa3
CHUCTEMAa MOKET BBIUTH U3 cTpos (He yaie 1 pa3a B 10 ser).

[TapamMeTpbl NOTOKA OTKA30B HA 1 KM JIJTMHBI Ta301POBOJIa OyAET ONPEaeasiThCA



o=wl (1/rox) (2.1)
rie ®, — MapaMeTp IOTOKa OTKa30B Ha |KM JJWHBI Ta30mpoBoaa (CrpaBovyHAs
oTpacieBasi BeTUYMHA JIJIs JAHHOW MECTHOCTH);
| — nuHa r/mp B KM.

W=1 pa3 6omnee yem B 10 ner.

- Kayecmeo (QYHKYUOHUPOBAHUsi CUCTEMbI TIOKa3bIBAE€T CTETECHb YIOBJICTBOPCHHUS
KaKoro-au0o moTpeduresnis B TpeOyeMOM pacxojie ra3a Mmpu onpeAcaE¢HHOM JaBJICHUU B
JTAHHBIA MOMEHT BpeMeHH. KauecTBO (GyHKIIMOHUPOBAHHUS CHCTEMBlI €CTh OTHOIICHHE
KOJIMYECTBA raza, KOTOPOe MOTPEOUTEIh UCIIOJIB3YET B IAHHBIH MOMEHT BPEMEHH, K TOMY
KOJIMYECTBY, KOTOPOE OH JIOJDKEH MOTPEOISATh B COOTBETCTBUU C PEKUMOM PaOOTHI JIJIs

JaHHOTO BPCMCHU.

0
—_ % 2.2
o 22)

MoskeT ObITh 0OJIBIIIC, MEHBIIIE, WIIH PABHO SAUHUIIC.

- 00712086e4HOCMb — TICPHOJ] BPEMEHHU, B TCUYCHHE KOTOPOTO CHCTeMa pabdoTaeT
HaJEXKHO JI0 MPEETBLHOTO COCTOsTHUSA. [[7151 TopoacKkol cetn — 25 Jer.

- PEeMOHMONPUSOOHOCMb  XAPAKTEPU3yeT  BO3MOXKHOCTb  TEXHHUYECKOT'O
o0CITy’)KMBaHHMsI M PEMOHTa CHUCTEMbI Ta30CHAOXKEHHS O€3 MpeKpalleHWs IoJadu rasa
notpedutento. OCHOBHBIM TIOKa3aTeleM »dTOTO SBISIETCS BpeMs BOCCTAHOBJICHMUSI
OTKa3aBILIETO JJIEMEHTA CUCTEMBI T, (4ac).

Cuctema Ta30CHA0XKEHUS XapaKTepU3yeTCs IEePHUOJOM MPUPAOOTKU, TMEPHUOIOM
HOPMaJIBHOW paboOTHI M MEepUoa0M cTapeHus. [y 1000ro 3alaHHOT0 MOMEHTa BPEMEHHU
BEPOSITHOCTH TTOJYYCHHS Ta3a JIIOOBIM MOTPEOUTEIEM OMpPEaesIeTCs OOJBITUM YHUCIIOM

(baKkTOpOB, OCHOBHBIC U3 KOTOPBIX 3aKIFOYECHBI B 4 TPYIIIIHI.

1. Cucmemnovte. B Poccum co3gana u  GyHKIUOHUPYET €IWHAs CHCTEMa
ra30CHa0KEeHUS CTPAHBI, COCTOSAIIAS U3 MATUCTPATBLHBIX Ta30MPOBOIOB OOJIBIIIOTO
JMaMeTpa MO KOJIBIIEBOM CXeMe C OTBETBJICHUSIMU U BHYTPCHHUMH TIEPEMBIYKaMH,
COEIMHSIONIASI MEXTy COO0I MeCTOpOKIeHus ra3a. st moBhIIIeHUS HAAEKHOCTH
CUCTEMBI Ta30CHAOXKECHHsI CTpaHbl BHYTPHU E€JUHOM CHUCTEMBI Ta30CHA0XKEHUS

OCYILIECTBIIAETCSA KOJIBLIEBAHUE CETEH ITYyTEM IMEPEMBIUEK, a TAKXKE IPOKJIAJIKA



MarucTpajbHbIX OTBETBICHUM K HanbOojee KpynHbIM norpeduTensm. [IpoBoaurcs
ONTUMM3ALMUS MO TOPSAKY OCBOCHHS MECTOPOXKACHUM M BBIOOpP Tpacchl
MAaruCTpajbHbIX  Ta30NpPOBOJOB, ONTUMAJIbHOE  IUIAHUPOBAHHUE  CHCTEMBI
ra3ocHa0KeHHsT Ha OTHAIEHHYIO MepcrneKTuBy. WMOET yBennueHue MOIIHOCTU
MarucTpaibHbIX Fa30IpPOBOAOB.

2. Coyuanvno-nonumuyeckue. He 3aBUCAT OT CHUCTEMHOTO M TEXHUYECKOI'O
peleHns, 3aTO OKa3blBAIOT CYIIECTBEHHOE BIMSHHE HAa TOPrOBBIE CBA3U C
JIpYTUMU CTPAHAMMU.

3. Jkonozuueckue. Cpenu OpPraHMYECKUX TOIUIMB Ta30BOE TOIUIMBO SIBIISAETCS
caMblM OJIarOpOJHBIM BHJIOM TOIUIMBa. B cTpaHe Ha Ta30BO€ TOILJIMBO
NepeBOUTCA HauOosbllas YacTb mnoTpeduteneid. TpeOoBaHHS  HKOJIOTUU
HAKJIAJbIBAIOT CBOM OTHEYATOK HA HAJEKHOCTh CUCTEMBI Ta30CHAOXKEHHS, T.K.
ua€t paboTa MO OXpaHE OKpyXKaromed cpeabl. DKolorudeckue (QaxTopbl
oka3biBalOT BiusHue Ha pabory TOL. KorenbHbIX, MOPOMBINIIEHHBIX
SHEPreTUYECKUX YCTAaHOBOK.

4. Texnuueckue. TexHuueckass HaJIEKHOCTb OTAEIBHBIX JJIEMEHTOB Ta30CHAOKEHUs
noTpeduTeNneld 3aBUCUT OT BEPOSTHOCTH OTKa3a OJHOTO M3 DJIEMEHTOB CHCTEMbI
ra3ocHa0KeHUs Ha MyTHU JIBMXKCHHS Ta3a OT MECTOPOXKACHMs A0 MoTpedurens, a
VMEHHO:

® Ta30BbIX I[POMBICIOB, HX CETEH, CTaHIMW, 3aBOJAOB NOATOTOBKM ras3a K
TPaHCIOPTY;

® MarucTpajbHbIXx ra3zonpoBogoB [PC u ra3ompoBOgOB-OTBOJOB  BBICOKOTO
JTaBJICHUS K HEH,

® Ta30BbIX ceTel BHICOKOTO M cpeaHero nasieHus a0 ['PII norpeburenei;

® pacnpeaenuTeIbHbIX CETEN HU3KOTO (CPEeaHEro) NaBICHHUS;

® T1a30000py0BaHUS TOTPEOUTENCH.

Camas Bbicokas HanéxHocTh y ['PC, Koropasg pocturaercss CiaeayroUMH
crnocobamu:
- Oamimac ycranaBinuBaeTcs 3a npeaenamu ['PC u MOCTOSHHO MOAAEPKUBACTCS B

paboyeM COCTOSIHUU;



- KpOME€ OCHOBHOH pabouell JMHUM HMEETCS pPE3epBHAsl JIMHUS, MPOU3BOJUTCS
nyO0IMpoBaHUE OCHOBHOTO O0OPYAOBAHMS;

- OCHOBHOE 00OpYyJOBaHUE MOHKHO OBITh OYE€HBb HAJIEKHBIM (MpeIBaAPUTEIHLHO
WCIIBITHIBACTCS U MPUHUMAETCS 110 MOBBIIIEHHBIM TPEOOBAHUSIM );

- OCYIIECTBIIIOT HArpeB Ta3a WU JAPOCCEITUPYIONIUX YCTPOUCTB BO H30E€kKaHUE
BBITIQJICHUSI KPUCTAJUIOTHIpaTa B PEAYIIUPYIONINX YCTPONCTBAX;

- OCYLIECTBIISIIOT JOMOJHUTEIbHYIO OCYIIKY rasa.

HanéxHocTe ceTel cpelmHEero M BBICOKOTO JABJIEHHUS 3aBUCHUT OT CIEAYIOLIMX
(bakTOpOB:

- KOJIBIICBAHUE CETEH U yCTPONUCTBO BHYTPU HUX MEPEMBIUYEK;

- B KOJIbIIaX HEOOXOAMMO BBIOUpATh AMAMETPhl yU4aCTKOB, Hanbosee OJU3KUe ApyT
K Ipyry;

- MPOKJIaJIKa TapajuieNIbHBIX yOJUPYIOMIUX WU PE3EPBHBIX HUTOK Ta30MPOBOJIA, a
Takke AyonupoBaHue razoBoro odbopynosanus y I'PII;

- CEKIIMOHUPOBAHMUE Ta30MPOBOIOB HA YKPYITHEHHbBIC YUACTKU;

- HUCIIOJIb30BAaHWE KaueCTBEHHBIX MarTepuanoB njsi TpyO, oOopymoBanusi ['PII,
CETEBBIX YCTPOMCTB H T.[I.;

- KOHTPOJIb CBAPHBIX IIBOB;

- Ha OCHOBHOM Ta30NpOBOJHON CETH JIIOOOro MJaBi€HHUS TMOCIEe KaXJa0ro
OTBETBJICHHUS] YCTAHABIMBAIOT OTKIIOYAIOIINE YCTPOWCTBA, YTOOBI B CIllydae CBapKu
OTKJIIOYATh TOJBKO YacTh;

- MOJKJIIOYEHHUE KOJIbIEBRIX ceTel K 2-M 1 6oiee I'PC, I'PII;

- OCYIICCTBJICHHUC KaueCTBECHHOM 3allUTBl TIa30IIpOBOAOB OT 100010 BHUaa

KOPpO3HUH.
3 IIpoexTUpoBaHUE ) | pacuer  pacnpeaeJUTeJIbHbIX  CHCTEM
ra3’ocHa0KeHus

3.1 Onpenesienne pacueTHBIX PacX0A0B ra3a

Pacuer rogoBoro pacxozaa rasa Ha 6BITOBBIC, KOMMYHAJBHBIC H O6HI€CTBCHHBIC

HYKJIbl MIPEJCTABISAECT COOOM CIOXKHYIO 3a/lauy, TaK KaK KOJUYECTBO ra3a, pacxoJlyeMoro



ATUMU NOTPEOUTENIMH, 3aBUCUT OT OOJBIIOTO unciia (akTOPOB: Ta30BOTO 000PY/I0BaHMUS,
0J1aroycTporcTBa U HACEJIEHHOCTU KBapTHpP, 00OPYIOBaHUS TOPOJCKUX YUPEKICHUN U
NpEeANPUSTUN, CTENIEHU OOCTY>KHUBAaHUSI STUMH YUPEKJICHUSIMU U MPEINPUATUSIMHU, OXBaTa
noTpeduTenel eHTPAIM30BaHHBIM TOPSTYMM BOJJOCHAOKEHUEM, KITMMATUYECKUX YCIOBUH.

BonpmmHCTBO MpUBEACHHBIX (PAKTOPOB HE MOJIAETCS TOYHOMY YYETY, MOITOMY
roJIoBO€ MOTPeOJICHHE Ta3a pacCUMTHIBACTCS IO CPEAHUM HOpMaM, pa3pabOTaHHBIM B
pe3yiabTaTe MHOTOJETHETO omnbiTa. OCOOCHHO TPYIHO OMNPEASTUTh TOJOBOM pacxo] rasa
KBapTHUpPaMH, TaK KaK OH 3aBUCUT OT HAJIMYMS NPEANPUATHN OOIIECTBEHHOIO MUTAHUS,
0aHb, TPAYCUHBIX M JPYTUX YUPEKICHUM, OOCTY>KMBAIOIIMUX HaceleHue. B rogoBbix
HOpMaxX pacxojia Traza B KBapTUpax YYTEHO, YTO HACEJIEHHWE YACTUYHO TUTAETCS B
Oyderax, CTOJIOBBIX M pECcTOpaHax, a TakKKe IOJIb3YeTCs YCIyraMd KOMMYHaJIbHBIX
IPEAIPUATUH.

TI'ooo6oe nompebdnenue 2aza ropojioM, palOHOM TOpPOJIA WUIIU TMOCETKOM JIOKHUTCS B
OCHOBY MPOEKTa Ta30CHA0KEHUS.

Bce Buawsl ropojckoro motpelieHHs Ta3a MOXHO CIPYIIHUPOBATH CIEAYIOUIUM
obpazom:

1) 6b1TOBOCE MOTpEOIeHUE Ta3a (MOTpebJICHUE Ta3a B KBapTHUPax);

2) B KOMMYHAJIbHBIX U OOIIECTBEHHBIX MPEINPUITHIX;

3) Ha OTOIUIEHHE U BEHTHJISALIMIO )KUIIBIX U OOIECTBEHHBIX 31aHUM;

4) IPOMBIILICHHOE.

['omoBoe morpebneHwe Tra3a  pa3IUYHBIMU  KaTETOPHUSAMHU  TOTpeOuTenen
pacCUNTHIBAETCS 10 METOAMKE, M3JI0KEeHHOH B [2,3,4].

AKKyMYyIUPYIOIIas ClIOCOOHOCTh (EMKOCTB) ra30BBIX CETel cocTaBiseT Bcero 3-4%
MaKCHUMaJIbHOW MPOMYCKHOM crmocoOHOCTU. T.0. /st TOTrO, YTOOBI CHUCTEMa HOPMAIBHO
GyHKIIMOHUpOBaAa, dYacoBas IoJadya Ta3a B CHUCTEMY JOJDKHA COOTBETCTBOBATHh
MOTPEOJICHHIO.

T.e. cucrema razocHaOxkeHHs Topoja (TIOcenka) IOJKHA pPAaCCUMTHIBATHCA Ha
MaKCUMaJIbHBI YacOBOM pacxXoja Tas3a, OMNpeAeNIsIeMblid 10 CYTOYHOMY Tpaduky

ra3ornoTpeoieHHUs.



MaxkcumanbHas dYacoBasi pacyeTHas Harpy3ska — O3TO Harpys3ka, IO KOTOPOM
OTIpe/IeTIsieTCs] TUaMeTp Ta30MpoBOJa, apMaTypbl, CETEBbIE YCTPOMCTBA U 00OpYyIOBaHUE
I'PIL.

PacueTHO-yacoBbIE MaKCHMaJIbHBIC pAcXOJbl Taza A Pa3IMYHBIX KaTETOPHi

MOTPEOUTENICH ONPECIIIIOTCS 10 METOUKE, U3JI0KeHHOH B [2,3,4].

3.2 I'mapaBanvecKuil pacyeT ra3oBbIX ceTei

[Ipu npoekTupoBaHMM TPYOONPOBOJOB [JIs TPAHCIOPTUPOBAHUS Ta3za BBIOOP
TUTIOPA3MEPOB TPYO OCYIIECTBIACTCS Ha OCHOBAHMHM WX THPABIWYECKOTO pacyeTa, 1eJib
KOTOPOTO - OIpEJEICHUE BHYTPEHHUX JIUAMETPOB Ta30MpPOBOJOB JJisi MPOIYCKa
HEOOXOAMMOTO KOJIMYECTBA ra3a IMpH JIOMYyCTUMBIX JJIsI KOHKPETHBIX YCIOBUM TOTEPSX
JABJICHUSI UK, HA0OOPOT, TTOTEPH JABJICHUS IIPU TPAHCIIOPTE HEOOXOAUMOTO KOJIUYECTBA
rasa o ra3onpoBOJy 33JIJaHHOTO JIHaMeTpa.

I'mapaBnuyeckuii pacdyeT CeTH HU3KOTO JaBJICHUS HAYyWHACTCS C HyMeparuu

y3JI0BBIX TOYEK, TOUEK BCTPEUYH U KOHIIOB TYIHUKOBBIX YUACTKOB.

Jlns ygacTKOB, OOIIMX JJII HECKOJIBKUX HaIpaBJICHWH JBWIKEHUS Trasa, CleayeT
MPUHUMATh MAaKCUMAJIbHBIE 3HAYEHHUS THUAPABINYECKOTO YKIIOHA.

[To HOMOrpamMMme MOTEPh AABICHUSA B CETAX HU3Koro nasicHus [3,4] BeIOMparoT
JIMaMeTp M yAelbHbIC IOTEpU JAaBJICHUs Ha ydacTke. JJ1s mocienyromero ydacrtka
MUTAIONIET0 KOHTYpa HAayajdbHOE JAaBJICHHUE NMPUHUMAETCS PaAaBHBIM KOHEYHOMY JABJICHUIO
Ha MPEeIbIIYIIEM YYaCTKE.

JlampHEHIIIHI pacyeT BBITOJIHSACTCS TI0 METOIUKE, N3JI0KEeHHOM B [3,4].

3Has JaBJICHUE B TOUKE BPE3KH B CYIIECTBYIOIIUM Tra30MPOBOJ BHICOKOTO (CPEIHETO)
JABJICHUS M 3HAYEHHWE [IaBJICHUS y IOTPEOUTENsl, MOXKHO HAWTH 3HAYEHHS CpeaHei
KBaJPAaTUIHOM Pa3HOCTH aOCOIIOTHBIX JAaBJICHUW JJI BCEX HAIPaBICHUU JBYO)KCHHUS rasza
OT TOYKH BPE3KH JI0 KOHIIEBBIX TOYEK CETH.

Jns ydacTkoB, OOIIMX JJISI HECKOJBKUX HamNpaBJICHWH, clielyeT NpPUHUMATh
MHWHHUMAJIbHOE 3HAYCHUE CPEIHEN KBAAPATUYHON PA3HOCTH JIaBJICHUM.

JlampHEeHIIHA pacyeT BBITOJIHACTCS TI0 METOIUKE, N3JI0KEeHHOM B [3,4].



4  3ananus 1Sl MPOMEKYTOUYHOI0 U MTOTOBOT0 KOHTPOJISI 3HAHUH

1. Onpe/enuTe 4acoBOi Pacxoj MPHPOIHOTO rasa (B M °/d) Ha KHPIHYHOM 3aBOJE,
€CJIM ero rojaoBoe norpednenue cocraniser 250000 M,

a) 42,4;

0) 43;

B) 42,44,

r) 45,3;

n) 42.

2. OmpeennTe pacyeTHEIH 4acoBoil pacxo rasa (M°) B KBapTale, eCilH HACEICHHE
kBaprtana 21775 gen., a rogoBoe norpedsenue raza 1852000 M2,

a) 514,4;

0) 514;

B) 515;

r) 516;

1) 520.

3. Onpenenure rogoBoe noTpediaeHue (B M3) MPUPOJHOTO ra3a B XKUJIOM KBapTajie ¢ 5-
T 3TaXHOMU 3acTpoikoil. Hacenenue kBaprana—25000 uyenoBek. Temnmora cropaHusi rasa—
35000 kTx/m°.

a) 5714286;

0)5715286;

B) 5714266;

r) 5716284;

n) 5714290.

4. OnpenenuTe TOJOBOM pacxoja rasza (HM3) Ha JICIICHTPAJIM30BAHHOE OTOIUICHUE
*uioro kBaprana B T. Kypcke ¢ unciiom xureneit 15000 gen. YaenbHblli 00beM 3aCTPOMKH
25 M°/uen, oTomMTENbHAS XapakTepucTuka 2,5 K,Z[;K/(M3 "4 ' Tp.), TEIUIOTA CrOpaHus Tra3a
35000 kJTx/HM".

a) 3462,17;

0) 3462,27,

B) 3462,1;

r) 3462,77,

1) 3462.

5. Onpenennte MakCUMaJlbHbI PACUETHBIA PAacXo] raza BO BHYTPHIOMOBOW ceTH (B
M3/q) Py HOPMATHUBHOMN TEIJIOBOM HArpy3Ke ra3oBbIX TUHT 43576 kJk/4 v HU3IIEH TeTuIoTe
CropaHmsi IPUPOIHOro rasa 37625 kJlx/m°. Uncio kBaprup — 3.

a) 3,47,

0) 3,44,

B) 1,16;

r) 3,57;

n) 1,5.



6. OmpenenuTe pacdyeTHBIA 4acoBOH pacxox rasa(M°/d) Ha mIBeHHON dabpuke, ecim
ero rojgoBoe norpedynenue coctarisier 500000 M,

a)102;

0) 120;

B) 201;

r) 112;

) 103.

6. Ompe/enTe TOI0BOE MOTPEOICHIE IPUPOLHOTO ra3a (M) XKHIOro KBaprana (9-Tu
sTakHast 3acTpoiika). Yucino sxureneit 25000 yenoBek, TEmIOTa CrOpaHusl IPUPOJHOTO rasa
35000 & Jlx/Mm”.

a) 2000;

0) 200;

B) 2020;

r) 3000;

1) 2300.

7. Ompexenute rogoBoe MmoTpeGneHne rasa (B M°) Ha XIe003aBOLE, CCIH BBITYCK
npoaykuuu 3a roj cocrasisier 36000 1. Temnora cropanus npupoaHoro raza 37000 Kk JoK/M°,

a) 13210,1;

6) 13500;

B) 15210,1;

r) 13610,6;

1) 13360,2.

8. Ompenenurte pacuyeTHBIH YaCOBOM pacxoj MPUPOJHOrO raza B OaHe (M3/q) eclIn
rojioBoe norpediienne cocrarisier 278500 M,

a) 103,15;

0) 103;

B) 130,15;

r) 301,5;

n) 131,15.

9. Onpenenuth TOOBOM PacXoj ra3a B KUJIOM KBapTajie ¢ 9-3TaXKHOU 3aCTPONKON U
YUCICHHOCTRI0 HacedaeHus — 11016 den. beiToBBIe ra3oBbie MPUOOPHI: 4-X KOH(POpPOUYHBIC
ra3zoBble UThl. Huzmias temnora cropanus torusa — 38897 Kk JK/HM.

A) 792987 um®/rox

B) 7904,57 um®/rox

B) 790,457 um’/rox

I') 7904570 um®/rox

1) 79045700 um®/rox

10. OmpenenuTh KOJIMYECTBO KHUTENCH B pailOHE C IEHTPATM30BAHHBIM TOPSYAM
BOJIOCHA0KEHUEM U OTOIUJIEHUEM, €CJIA T'OJI0BOE MOTPEOIeHNE IPUPOJHOIO Ta3a COCTABISAET
792987 um3/ron. Hwusmas temnota cropanust — 38897 kJ[»x/Hm3.

A) 11016 uen.

b) 12016 uen.



B) 12100 uen.
I') 16600 uen.
1) 16904 ygen.

11. Onpenenuth HU3NIYIO TEIIOTY CrOpPaHUsS TOILIMBA, TPUMEHSIEMOTO ISl OBITOBOTO
ra3ocHa0KeHHs, €CIM KOJMYECTBO >KUTENEeW B JKUIOM MHKpopaiioHe (9-Tu sTaxHas
3acTpoiika) coctapiseT 11016 den., rogoBas MmoTpeOHOCTH B MpUpogHOM raze — 792987
HM3/To.

A) 38897 k[[x/um’

B) 38997 kJlx/HM>

B) 39897 kJlx/HM®

I') 35897 kJlx/HM®

J1) 8000 kJ[x/um’

12. Onpenenuth TOJIOBOM pacXo]] ra3a B KWJIOM KBapTalie C 5-3TaKHOU 3aCTPOUKON U
yuciieHHOCThI0 HaceneHusi — 10021 ven. bwiToBbIe razoBbie npuOOphl: 4-X KOHPOPOUHbIE
ra3oBbl€ IUTUTHI, MPOTOYHBIE ra3oBbie BogoHarpeBarenu BIII'-18. Husmias temnora cropanus
TorumBa —38897 kJlx/HM".

A) 2061033 um’/rox

B) 1061033 um®/rox

B) 2061133 um’/roxn

I') 2062033 um®/rox

) 3061039 um®/rox.

13. OmnpenenuTh KOJIHYECTBO >KHTEJCH B pallOHE C IICHTPAIBHBIM OTOIUICHHEM H
TOpsiYMM  BOJOCHaO)KEHHMEM OT TIPOTOYHBIX Ta30BBIX BojoHarpepareneir. ['ogoBoe
notpeGnenne rasa cocrasasier 2061033 mm/ron. Husmas Temtora cropamms — 38897
xJ>x/HM3.

A) 10021 gem.

b) 11021 gen.

B) 12021 genn.

') 20021 genn.

JI) 21021 genn.

14. Onpenenuth HU3NIYIO TEIJIOTY CrOpPaHUs TOIIMBA, MPUMEHSEMOTO sl OBITOBOTO
ra30CHa0KCHHS, €CIM KOJIMYECTBO JKUTEJed B >kuiioM Mukpopaiione (I1I'-4 u BIIT-18)
coctapiset 10021 yen., romoBas moTpeOHOCTH B MpupoaHOM Taze — 2061033 HM®/TO/I.

A )38897 kJlx/HM

B) 38997 k/lx/HM

B) 39897 kJ[x/um’

I') 35897 kJ[x/um’

J1) 8000 Jlx/HM .

15. OnpenenuTs HEOOXOUMOE KOJIMUECTBO Ta3a JUIsl IPUTOTOBIICHUS MUIIU U TOpsiYeit
BOJbI B KWJIOM pailOHE C MHAMBUIYAIBHON >XKHIOW 3acTpoikod. bbeIToBbIE mpHOOpHI —
razoBble UThL. KonnuectBo xureneit — 6684 yen. Husmas remnora cropaHus TOIIWBa —
38897 kJIk/HM".



A) 790457 um°/rox
B) 780457 um®/rox
B) 790657 um*/rox
I') 730457 um*/rox
I1) 890457 um*/rox

16. OnpenenuTh KOJIUYECTBO KUTENEH B pailoHe MHIMBUIYATbHOM KUIION 3aCTPONKH,
€CJIM TOJ0BOE NOTpeOJIeHHE ra3a Ha MPUTOTOBJICHHE MUIIM U TOpsAYEH BOJbI COCTABIISIET
790457 um>/roz. Husmast TemoTa Cropasus MPUPOIHOro rasa - 38897 kJlk/HM’,

A) 6684 uen.

b) 6784 yen.

B )7084 yen.

I') 6694 uen.

J1) 6686 uen.

17. OnpenenuTh rogoBOE MOTPEOJICHUE Ta3a B MEXaHU3UPOBAHHOM MpauvyeyHOU, ecliu
ee yciayramu nodb3dyercss 10891 wen., a Hu3MIas TEIIOTa CrOpaHUsl TOIUIMBA COCTABIISIET
38897 kJx/HM .

A) 325243 um’/rox

B) 325240 um®/rox

B) 326243 um°/rox

I') 335243 um’/rox

) 325250 HM3/I‘O,I1

18. OnpenenuTh KOJTUYECTBO KUTEIICH, MOJIB3YIONUXCS YCIyraMi MEeXaHU3UPOBaAaHHOU
pavyeyHoi, paboTaroleM Ha MPUPOJTHOM Ta3e ¢ TeIIoToi cropaHust 38897 KI[)K/HMB, eclIn
roJioBasi HOTPEOHOCTD B TOILJIMBE cOocTaBsieT 325243 HM3/FOIL.

A) 10891 yen.

b) 12891 uen.

B) 11891 yen.

I') 0898 yen.

J1) 11895 yen.

19. OnpenenuTs HU3NIYIO TETUIOTY CrOpPaHUs MPUPOJHOTO Trasza, MOCTYMAIOMEro Ha
noTpeOsieHrHe B MEXaHW3MPOBAHHYIO IMPAYe€yHyIO, KOJMYECTBO KIMEHTOB KOTOPOWU
cocrapisiet 10891 uen. ['omoBas moTpeOHOCTH B Ta3000pa3HOM TOILIUBE - 325243 HM®/TO/I.

A) 38897 kJlx/uM

B) 38997 k/lx/HM

B) 39897 kJ[K/HM

I') 35897 kJ[x/um’

J1) 8000 kxan/um".

20. OnpenenuTh TOAO0BOE MOTPEOJICHUE ra3a B MEXaHU3HPOBAHHOW MPAYCUHOM, SCIIU
ee ycayramu nosibdyercs 10891 dyen., a HuU3mAs TEmIOTa CrOpaHus TOIUIMBA COCTaBJISIET
38897 kJIk/HM".

A) 582391 um®/rox.

B) 325240 um*/rox



B) 526243 um°/rox
I') 535243 um*/rox
IT) 525250 um*/rox

21. OnpenenuTh KOJIMYECTBO KUTEICH, MOIB3YIOMMXCS yelIyraMu 0aHu, padoTaroiemM
Ha MPUPOJHOM rasze C TeIIoTou cropanus 38897 kJ[K/HM, eciu roxoBas MOTPEOHOCTh B
TOILIMBE cocTaBisieT - 582391 Hm>/roy.

A) 10891 uen

b)10991 uen

B) 11891 yen

I') 18891 ven

J1)21891 yen.

22. OnpenenuTh HUBNIYIO TEIJIOTY CrOpaHHsl MPUPOJHOTO rasza, MOCTYMAIOIIEro Ha
noTpeOjeHne B MEXaHU3UPOBAHHYIO TMPAyYeYHYH0, KOJIWYECTBO KIMEHTOB KOTOPOM
coctanisier 10891 ven. ['omoBast moTpeOHOCTH B ra3000pa3HOM TOIUTUBE - 582391 HM /TOLL.

A) 38897 kJlx/um

B) 38997 kJlk/HM®

B) 39597 kJIx/HM’

I') 35897 kJlx/HM®

J1) 8000 Kkan/Hm".

23. Ompenenutb TOAO0BOE MOTpPEOICHUE raza TPEeANPHUSATHIMH OOIIECTBEHHOTO
nutanusi. KonmyectBo moceruteneit cocrapngeT 27721 yen. Husmas Ttemyiora cropaHus
npupoaHoro raza 38897 K JoK/HM

A) 614 550 um®/rox

b) 514 550 HM3/I‘O,I1

B) 614 560 um*/rox

I') 618 550 um®/rox

1) 614 552 um’/rox

24. OnpenenuTh KOJIMYECTBO MOCETUTENEH Kade M PECTOPAHOB JKIJIOTO MUKpOpaioHa,
3
€CJIM TroI0Basi MOTPEOHOCTh B MPHUPOIHOM Ta3e cocTariseT 614 550 um™/roa. TemnorBopHas

CII0COBHOCTB TOIHBA - 38897 KJ[K/HM".

A) 27721 uen.
b) 37721 uen.
B) 28721 uen.
I') 27751 uen.
) 29727 yen.

25. OmpenenuTs  TEIUIOTBOPHYIO  CIOCOOHOCTH  ra3000pa3HOr0  TOTUIMBA,
HCIIOB3YEMOT0 Ha HYXJIBl pPECTOPaHOB OOIIECTBEHHOTO MHTAHUSA, €CIM T0J0BOC
nmoTpebiieHne Ta3za kKade W pecTopaHamu cocrtaBisgeT 614 550 HM/TOI, KOJIMYECTBO
noceruresen gocruraet 27721 qen.

A) 38897 k/lx/um’

B) 38997 kJIx/uM’

B )39897 kJIx/um’



I') 35897 kJlx/HM>
J1) 8000 kkan/um®

26. Onpenenuth ToJIoBOe MOTpeOJieHHE MPUPOJHOrO Tra3a KOTEIbHOW Ha ropsdee
BOJIOCHA0XEHUE pailoHa ¢ uHciIeHHOCThI0 HaceneHus 11016 uenmoBek. TemnmoTBopHas
CIIOCOBHOCTB Ta3000Pa3HOr0 TOILTHBA - 38897 KJ[K/HM .

A) 8321137 um’/rox

B) 8331137 um’/rox

B) 8321173 um’/rop.

I') 8322137 um’/rox.

) 8721137 um®/rop.

27. PalionHas Tra3oBas KOTeJbHas OOECIEUYMBACT IIEHTPATU30BAaHHOE TOpsUce
BOJIOCHAGKEHHE IKHIOr0 paifoHa, mnorpebmss 8321137 HMY/rox NpHPOIHOro rasa.
OnpenenuTh HaCEJIEHHUE JKUJIOTO pallOHA €CJIM HU3IIAsl TeIUIOTa CrOPaHMs MPUPOJHOTO ra3a
38897 kJx/HM .

A) 11016 uen.

b) 12016 uen.

B) 21016 uen.

) 11010 uen.

1) 11216 yen.

28. OmpenenuTh TEIUIOTBOPHYIO CIIOCOOHOCTh MPUPOJHOTO Ta3a B KOTEIbHYIO IS
[IEHTPATM30BAHHOTO TOPSYETO BOJOCHAOXKEHUS MHUKPOPAOHA ¢ YUCICHHOCTHIO HAaCEJICHUs
11016 ygen. 'ogoBas moTpeOHOCTH B Taze KoTenbHOM Ha HYX bl [ BC - 8321137 HMS/FOI[.

A) 38897 kJlx/HM’

B) 38997 kJlk/HM’

B) 39897 kJIx/HM®

I') 35897 J[x/am’

J1) 8000 kxan/um’.

29. CrayieruiaBMIbHBIN 11€X paboTaeT B TPH CMEHBI (MApTEHOBCKHE T1€UH),
POU3BOUTEIHLHOCTh 954 MITH. T/ToNI. Y I€TBHBIN pacXo]] yCIOBHOTO TOIIMBA HAa CIUHUILY
npoaykimu 0,21/T. Onpenenute HEOOX0AUMOE TOJI0BOE TOTPeOIeHNEe TPUPOTHOTO ra3a,

3
ecim ero Hu3mas TeruioTta cropanus 38897 kJx/am”.

A) 143871353 um’/roxn
B) 143871323 um’/rox
B) 143871653 um>/rox
I') 143971353 um’/rox
1) 143873353 um*/rog

30. CraneruiaBmibHBIN 11eX (MAPTEHOBCKUE ME€UM) pabOTaeT B TPU CMEHBI, TOTPEOIIsIs
143871353  um*/rox OPUPOAHOTO Ta3a C TEIJIOTBOPHOM  cmocoOHOCThIO 38897
K,H)I(/HMs.OHpe,HCHI/ITe MPOM3BOJUTENIFHOCTD IIeXa (T. CTajdu), €CIU YACIbHBIA PpPacXo
YCIIOBHOTO TOTUIMBA Ha eMuHUITY poaykiuu 0,2T/T.

A) 954000000 1/rox

b) 954000500 1/Tox



B) 954027000 1/ron
') 954320000 1/rox
1) 954566000 1/rox

31. CranermiaBuibHbIN 1IEX (MApTEHOBCKUE ME€YM) padOTAaET B TPU CMEHbI, OTPEOIISIS
143871353 um’/rox npupoaroro raza. Ompe/enTe HU3IIYIO TEIIOTY CTOPAHHS TPHPOIHOTO
rasa, ecim npousBoguTenbHOCTh 1exa 954000000 1/rox, a yAeNnbHBIM pacxo] YCIOBHOIO
TOIUIMBA HA €IUHULLY poAyKIuu 0,27/T.

A) 38897 kJ[x/um’

B) 38997 kJlx/HM>

B )39897 kJlx/HM’

I') 35897 kJlx/HM®

J1) 8000 Kkan/HM®

32. llex KUPOUYHOIO 3aBoja MO OOXKUTY KUpnHya paboTaeT B JIBE CMEHbI C
POU3BOAUTEIHLHOCTBIO 767 MIH. IUT./ TOA. YIENBHBIA PacXo]] YCJIOBHOTO TOIIMBA Ha
eauauily npoxaykuuu 0,141/1000 mt. Huzmas Teruiora cropanus npupogHoro raza 38897
kJK/HM®. OIpPENeNnTh FO0BOE MOTPEOICHHE ra3000pa3HOro TOILIHBA.

A) 809691108 um*/roxn

B) 899691108 um*/rog

B) 809691000 uM>/rox

I') 809691208 um>/rox

J1) 809891108 um*/rog

33. llex kupnuyHOrO 3aBOAa IO OOXKWUTY KHUpIHUYa paboTaeT B JIBE CMEHBI C
IPOU3BOAUTEILHOCTHIO, TOTpeOssist 809691108 HM3/FOIL MPUPOAHOTO Taza. Y ACJIbHBIN
pacxoJl yCJIOBHOrO ToIutMBa Ha enuHHIly mnpoaykiuu 0,141/1000 mT. Husmas temiora
CropaHusi npupojHoro raza 38897 KoK/ HMC, OnpenenuTs MPOU3BOIUTEIIBHOCTD II€Xa
(mrr./rom).

A) 767000000 mt./ rox

b) 867000000 mt./ rox

B) 777000000 mt./ rox

I') 769000000 mt./ rox

J1) 765100000 mmT./ o1

34. llex KUPOUYHOTO 3aBOJa MO OOXKHUTY KHpnU4Ya pabOTaeT B JBE CMEHBI C
MPOU3BOIUTEILHOCTRI0O 767 MIH. mIT./ TOA. YIENbHBIA pacxo]] YCIOBHOTO TOIUIMBA Ha
equauny mpoaykiuu 0,141/1000 mr. T'omoBoe morpebieHHe ra3000pa3HOro TOIUIMBA
809691108 um>/ro. OnpesennTh TEIOTBOPHYIO CIOCOGHOCTS IPHPOLHOTO rasa.

A) 38897 kJlx/um’

B) 38997 kJIx/uM’

B) 39897 kJIx/um’

I') 35897 kJ[x/um’

J1) 8000 kxan/am’

35. Ilex memeHTHOro 3aBoja MO OOXKHUTY IEMEHTa paboTaeT B OJHY CMEHY C
MPOU3BOJIUTENBHOCTBIO 528 MIIH. T/ToA. Y IETBHBIN pacXo/l YCIOBHOTO TOIUIMBA HA €IUHUILY



npoxykims 0,141/1000 mt. Husmmas TerioTa cropaHus mpUPOIHOro rasa 38897 kJ/HM’.
OnpenenuTs To0BOE MOTpedIeHne ra3000pa3HOro TOIIMBA.

A) 55738838 um°/rox

B) 55734938 um’/rox

B) 55738800 uM°/rox

I') 55538838 um/rox

J1) 55749838 um*/rox

36. llex memeHTHOro 3aBoja IO OOXKHUIY ILeMeHTa paboTaeT B OJHY CMEHY C
IPOM3BOAUTEIBHOCTEIO 528 MIH. T/rox, motpeGmsisi 55738838 HM®/rof MpHpPOJHOrO Tasa .
VYaenbHbI pacxoi yCIOBHOro TomMBa Ha eauHully nponykuuu 0,141/1000 mr. Huszmas
TEIUIOTa CrOpaHusi MpUpoaHoro raza 38897 K oK/ HMC. Onpenenuts MPOU3BOJUTEIHLHOCTD
nexa (T/ron).

A) 528000000 1/ros.

b) 538000000 T/rox

B) 520000000 1/ron

) 567000000 T/Ton

J1) 598000000 T/rox

37. llex memMeHTHOro 3aBoja MO OOXWUTYy IIeMEHTa paboTaeT B JIBE CMEHBI C
IPOU3BOIUTEILHOCTBIO 528 MIIH. T/To/. Y ACIBHBIN pacXo YCIOBHOTO TOILIMBA HA CAUHUILY
nponykuuu 0,141/T. T'omoBoe motpebieHue razoobpasHoro ToruBa 55738838 HM3/F011.
OnpenenuTs TEIUIOTBOPHYIO CLIOCOOHOCTh MPUPOIHOTO Trasa.

A) 38897 kJlx/uMm’

B) 38997 kJlk/HM®

B) 39897 kJIx/HM®

I') 35897 J[x/aM’

J0) 8000 kxan/am’

38. Ompenenuth MOTPEOIAEMBI pacxoj raza ra3oBOM IJIMTOW, €CiM HOpMAaTHBHAS
TEIJIOBask Harpys3ka ra3zoBoil mmThl 43576 x/[x/4, HU3MIAs TeIUIoTa cropaHus rasza 37625
K Jk/HM .

A) 1,2 MY/

B) 1,3 M*/u

B) 2,2 M°/u

) 2,1 M/

J1)2,5 M/

39. OnpenenuTh pacueTHBIN pacXo/l ra3a Ha y4acTKe BHYTPUIOMOBOTO Ta30MpoOBO/Ia,
eciu noTpeOasieMblid pacxo/l raza MmiIuTou - 1,2 M>/d, KOJINYECTBO KBapTUp HA y4acTKe — O.

A) 1.74 M4

B) 1.84 M°/u

B) 2.14 M%/4

) 1.36 M°/a

1) 1.44 M*/a



40. Onpenenuts NOTEPU JABICHUS HA FEOJE3UUYECKYIO0 PA3HOCTD BBICOT HAa YYAaCTKE

3
BHYTPHUJOMOBOTO T'a30MPOBO/A, €CJIM BhICOTA dTaxka 2,8 M, TNIOTHOCTH ra3za — 0,73 kr/m”.

A) 15,37 Ia
B) 15,73 Ia
B) 15,27 Ila
I) 17,37 [a
71)12,37 a

41. OmnpenenuTbh pacyeTHBIM pacxo] rasa Ha YYacTKE CETH HHU3KOro JaBJIEHUS,

IyTeBOH pacxox -55,8 M°/4, a TpaH3UTHBIH pacxox — 245 m°/4.

A)272.9 Mg
B) 328,7 M*/u
B) 483,5 M*/u
I) 645,8 M°/u
) 590 m*/u

42. OnpenenuThb MyTEBOM pacxo/l ra3a Ha y4acTKe CETU HU3KOTO JAaBJICHHUS, €ClIU

pacueTHbIil pacxon -272,9 M/d, a TpPaH3UTHBIN pacxon — 245 M/

A) 55,8 M*/u

B) 111,6 M*/u
B )328,7 M*/u
I) 483,5 M°/u
J1)17, 6 M*/a

43. OHpGIIGJII/ITI) TpaHBI/ITHLIﬁ pacxoJ ra3a Ha Y4aCTKC CCTH HU3KOI'O JaBJICHUA, CCIIN

pacueTHbIi pacxon -272,9 M/, a myTeBOM pacxon — 55,8 M/

680Mm.

A) 245 Mg
B) 590 M*/u
B) 328,7 M°/u
) 122,5 M/
1) 367,5 M*/u

44, Onpenenutb CpeAHUN THIPABIMYECKUN YKIIOH CETH HU3KOTO JABJICHUS IJTMHOU

A) 1,59 Ma/m
B) 2,59 TTa/m
B) 2,39 TTa/m
T) 3,09 [a/m
11 0,95 TTa/m

45. Onpenenure JJIMHY CETH HU3KOTO JABJICHUS, €CIM CPETHUMN THAPABINYECKUN

ykJoH cetu 2,29 Tla/m.

A) 470 m
B) 870 M
B) 445 m
T) 4700 m
D) 1470 m.



46. Ha nepBomM yuacTke HuU3Koro gasiaeHus nocie ['PII noTepu naBieHust COCTAaBISIIOT
82,5 Ila. Onpeaenure naBieHUE B KOHIIE 3TOTO y4acTKa.

A)2917,5I1a

b) 2918,5 I1a

B) 1917,5I1a

I')2417,51a

) 2918,0 Ila

47. Ha y4acTke ceTu HM3KOro JaBieHus JiuHou 180 M yaenbHbIe MOTEpU COCTABUIIH
1,6 T1a/m. onpenenuTe MONHbIE MOTEPHU AABICHUS HA 3TOM yYacCTKe.

A) 282 Ila

b) 382 Tla

B )262 Ila

I') 252 Tla

1) 212 ITa

48. Onpenenure aBJICHUE B KOHIIC Y4acTKa HU3KOTO JaBiieHus JyuHou 180Mm, eciu
naBieHue B Havane yyactka 2629 Ila, ynenbHble notepu Ha yuactke — 1,6 [1a/m.

A) 2347 Ila

b) 2547 Ila

B) 2307 Ila

I') 2257 I1a

) 2677 11a

49. Onpenenure CpeHION KBAIPATHIHYIO PA3HOCTD JIABJICHUI Ha y4acTKEe CEeTH
cpennero nasieHus v 1350 m, eciu naBnenue Ha Beixojie u3 ['PC 600 kIla, a Ha BXxoje B
I'PIT npennpusitus 400 kI1a.

A) 80.8 kITa?/m

B) 180.8 kIla’/m

B) 89.8 kIla’/m

I') 280.8 k[la’/m

J0) 180 kITa’/m

50. Ompenenure naenenue Ha Bxoge B [PII mpemmpusitus, ecnmu ra3 cpemgHero
napieHuss Beixogut u3 I'PC ¢ maBaenwem 600 xIla. anuna cetm 1650 M, cpeansis
KBaJpaTU4Hasi pa3HOCTh JaBJIeHUI 66,1 KITa%/m.

A) 400 xITa

b) 300 kIla

B) 350 kIla

I') 450 xIla

J) 470 xIla

51. Onpenenurte AaBiIeHUE B KOHIE YYaCTKa CETH CPEIHErO JAaBJICHUS, €CIIH JaBJICHUE
. 2
B Hayaine yudactka — 600 kIla, cpemgusis kBagpaTuuHas pa3HocTh naBieHud — 135 xIla™/m,
nnavHa ydactka 1350 M.



A) 421,6 «ITa
B) 453,6 kI1a
B) 427,3 xI1a
T) 429.5 ITa
11 )497.8 kI1a

52. Onpenenure JIMHY y4acTKa CPeIHETO JaBJICHUs €CJIH JaBJICHUE B HaUalle U KOHIIE
ydacTka cooTBeTcTBeHHO — 600 klla 1 421,6 xIla, cpeansist kBagpaTuyHas pa3HOCTh
napieHuii — 135 kITa%/m.

A) 1350 m

b) 1250 m

B) 1530 m

I 1520 m

) 1370 m

53. Omnpenenure NaBjieHUE B HAYaJle y4acTKa CETU CPEIHErO JIaBJICHUS, €CITU
A) 492,8 klla

b) 600 xIla

B) 495,8 kIla

1) 497,7 xIla

J1) 502,2 kIla

94. CpenHuil TUAPABINYECKUNA YKIIOH — 3TO -....

a) yZieJIbHbIE TIOTEPH JaBJICHUS JJIs Fa30IPOBOJOB HU3KOTO JIABJICHUS;

0) ynenbHbIE IOTEPH JABJICHUS JIJISl TA30TIPOBOOB CPETHETO JaBICHUS;

B) yJeJbHbIC MOTEPU HA TPEHUE JJIs1 Fa30IIPOBOIOB HU3KOTO JIABJICHUS;

I') yAeJIbHbIE TOTEpM HAa MECTHBIE CONPOTHBJICHHUS JMJII Ta30MpPOBOJIOB HHU3ZKOTO
JaBJICHUS;

1) pacroJiaraeMbl epernaj JaBJIeHUs B CETH JIJIsl Ta30TMPOBOIOB CPEAHETO JTABICHHUS.

55. CpenHsisi KBaJipaTU4Hasi pa3HOCTh JABJICHUN — 3TO - ...

a) yHelbHBIC KBaJAPAaTUYHBIC IOTEPU JABJICHHUS [IJI1 Ta30MpOBOJOB CPEIHETO U
BBICOKOT'O JaBJICHUS;

0) yaenbHbIC KBaAPATHYHBIC TOTEPH JABICHHS IS Ta30POBOIOB HU3KOT'O M CPEITHETO
JTaBJICHUS;

B) yHEJbHBIE KBaJpaTH4YHbIE MOTEPHU HA TPEHHE JII Ta30MPOBOJOB CPEIHEr0 U
BBICOKOTO JIaBJICHHS,;

I) yIelbHbIE KBaJpaTUUYHbIE TOTEPHM HAa TPEHUE [JIA Ta30MpPOBOJOB HHU3ZKOIO U
CpEJIHETO JIaBJICHUS,

1) yAeNbHbIE KBaJpaTHUYHbIE MOTEPU HA MECTHBIC COMPOTUBIICHUS JJIsI TA30MPOBOJIOB
BBICOKOT'O JaBJICHHS.

56. Omnpenenure MOTPENTHOCTH pacueTa (HEBA3KY, %) MOTOKOpACTIPEACIICHHUS B KOJIBIIE
ra3onpoBoO/ia CpPEIHEr0o JMAaBJCHUS, €CIW KBaJgpaTU4YHbIE IOTEPU JABICHHS B KOJIbLE
razonpoBoja X (PH2 — PKZ) = 612 xIla%, a a6comoTHbIC KBaJ[paTUYHbIC MOTEPU HABIICHUS
| = Py’ — Pi®) | = 63414 xITa’.

a)l,9;



0) 1,927;
B)2,01;
rl,8;

n) 2,15.

57. IlonGepute mnpenBapuTENbHBIN auaMeTp (YCIOBHBIA MPOXOJ B MM) KOJbLA
ra3onpoBo/ia CETH BBICOKOTO JaBJIEHUS, €Clau Ko PUIMEeHT 00ecriedeHHOCTH NoTpeduTenen
0,75, pacueTHsIil pacxox rasa morpebutensmu Q28532 m*/u. JlaBieHHe Ta3a B HAYAIE CETH
600 kIla, B koHue — 300 klla, mpoTsiskeHHOCTH Kosibla 7405 M.

a) 820x8 (720x8);

0) 720x8 (630x7);

B)720x8 (630x8);

r) 820x8 (920x8);

1) 820x8 (920x9).

58. Omnpenenute napnenue (Ila) B koHIE ydyacTKa MHUTAIONIETO KOHTypa (I ceTH
HU3KOrO JaBjeHusi), eciu aapieHue Ha BbixoAe u3 ['PII 3000 Ila, morepu namieHus mo
Hanpasienuto ot I'PIT 1o Hauana pacuetHoro yuyactka 120I]a.

a) 2880 ITa;

0) 1880 Ila;

B) 2800 ITa;

r) 1800 Ila;

n) 1980I1a.

59. Tlonb3ysick HOMOTPaMMOM JJIsI CETH CPEIHETO JIaBJICHHUS, ONPEACIUTE YCIOBHBIM
npoxoa (MM) ydacTKa Ta30mpoBOJIa, €CIM pacueTHhId pacxon raza 18100 m3fuac, wmHa
ydactka 150 M, cpeaHsisi KBaapaTuyHasi pa3HOCTh AaBlIeHUM 5775 kITa’.

a) 325x8 (273x7);

0) 325x8 (373x7);

B) 325x7 (373x7);

r) 325x8 (219x6);

n) 325x8 (219x7).

60. OmpeennTe cpeHEKBAIPATHYHYIO YICIbHYIO pasHOCTh gasneHuii (B kI1a®/m) Ha
Y4aCTKE TYNUKOBOW CETH CPEIHErO NaBJICHUS MPU YCIOBHUM, 4TO Ha Bhixoae u3 ['PC Pu =
600 kIla, B koHue yuactka Pk = 400 kIIa, a ero amunra 1200 M.

a) 151,5;

0) 151,6;

B) 141.4;

r) 161,5;

n)161,6.

70. TlogOepute yCIOBHBIN MPOXOa (B MM) y4acTKa ra3ompoBOJa CETH HU3KOTO JaBJICHHS
IIPU paCYETHOM pacxoze raza 670 M/a u cpenneM runpaBnuaeckoM ykione 0,58 Ta/m.

a) 273x7 (219x6);

0) 273x8 (273x7);

B)219x7 (219x6);



CCJIIu:

r) 273x7 (325x8);
1) 273x8 (325x8).

71. Onpenenute ra3oAMHAMUYECKYIO HEBSI3KY (%) B KOJBIE CETU HU3KOTO JIaBJICHUS,
cymMma aOCOJIIOTHBIX 3HAUYE€HHM MOTepb JaBieHUs Ha ydacTtkax 2194 Ila, a cymma

noteps 66 Ila.

a) 6;
0) 7,
B) 16;
r) 0,6;
n) 1,6.

72. Onpenenute norepu napienus ([la) Ha ydactke razompoBojaa auamerpom 325%8

MM U anuHoro 740 m. Pacxon raza Ha yyactke 670 M /.,

a) 296;
0) 206;
B) 266;
r) 26;

1) 290.

73. Onpenenute napineHue raza (klla) B Havame ydacTka CETH BBICOKOTO JIABJICHUS,

ecnu aaiieHue rasa B koHne 470 klla, kBaapatuuHbie MOTEpH aBJieHUS Ha ydyacTke 73933

2
klla”.

a) 543;
0) 643;
B) 534;
r) 643;
m)354.

74. OnpenenuTe pacueTHBIN pacxo] ra3a sl y4acTKa CETU HU3KOIO JABJICHUS, €CIIH

nnuHa ydactka 180 M, ynenbHBIM TyTeBOM pacxon rasa Ha ywactke 0,207 MM,
TpaH3UTHBI pacxox raza — 10786 m*/u.

a) 10823,3;
6) 10823,8;
B) 10824;
r) 10800;
1) 10383,3.

/5. Llenp ruApaBInvecKoOro pacyera ra3onpoBOIOB:
A) ompesenenne TuaMeTpoB TPyOOTTPOBOIOB

b) onpenenenue navuH TpyoOIIpOBOIOB

B) onpenenenue pacueTHbIX pacxoJl0B raza

I') onpenenenue napineHus y ra3oBoro npuodopa

J1) onpeneneHue yreuek rasa



76. JlonyctuMblii pacueTHblil nepenan aasienus ot I'PII no naubonee yaaieHHoro
razoBoro npubopa:

A) 1,78 kIla
B) 1,98 klla
B) 2,20 kI1a
T) 1,88 kla
T0) 2,28 ITa

/7. B KakoM COOTHOILLIEHUH HaXOJUTCS IONyCTUMbIM pacUeTHBIN Nepenaa JaBIeHus OT
I'PII no wHaubonee ynaJeHHOrO Ta30BOTO TMpuOopa Uil YIWYHOW U JBOPOBOUM U
BHYTPUJIOMOBOM CETH:

A) Ha ynuunyto cetb — 1,18 kIla, nBopoByto u BHyTpugomonyto — 0,6 klla

b) na ynuunyto cets — 1,2 klla, nBopoByto u BHyTpugomMoByto — 0,6 kIla

B) na ynuunyto cets — 2,2 klla, nBopoByto u BHyTpugomonyto — 0,6 klla

I') Ha ynuunyto cets — 2,4 klla, nBopoByto u BHyTpuaoMoByto — 0,6 kIla

J) Ha ynuunyto cetb — 1,6 klla, nBopoByto u BHyTpugomonyto — 0,6 klla

78. Kitaccudukarys ra3omnpoBo0B 10 HA3HAYCHUIO?
A) pacripefieTuTeNbHbIC, Ta30IPOBOIBI-BBOIbI, BBOJAHBIC, MPOYBOYHBIE, COPOCHBIE
U MEKIIOCETIKOBBIC;
0) pacnpeenuTeabHbIe, BHYTPUIOMOBBIC U MEXKIIOCEIIKOBBIC;
B) pacipeae/IuTeNIbHbIe, a00HEHTCKUE U BHYTPHUIOMOBBIE;
T') pacupenenuTeNbHble, a00OHEHTCKHE U BHYTPUIOMOBBIE, TPOU3BOICTBEHHBIE;

,ZI) pacinpCacinTCIbHbIC, IIPOU3BOACTBCHHLIC, IIPOJYBOYHLIC, a0OHEHTCKUE W
BHYTPHUIOMOBEIC.

79. C xakuM JaBJICHUEM T'a3a ra30IpPOBOJIbI OTHOCITCS K TPYMIE BHICOKOTO AaBICHUS
1 xareropuu? BapuaHntsl oTBeTa:

a) ot 0,6 o 1,2 MIla;

0) 6onee 1,2 MllIa;

B) oT 0,3 o 0,6 MlIa;

r) ot 1 MIla nol,2 MlI1a;

1) ot 0,005 MIIa no 0,3 MIIa.

80. OmpenenuTh TEIJIOTY CropaHUs Ta3000pa3HOTO TOIUIMBA, HMEIOIIETO
cnenyromuii coctaB (B % 1o o0beMy): Metad — 96%, stan - 0,8 %, npoman - 0,3 %, Oyran —
0,8 %, yriekucmsiii ra3z — 0,5%, azot — 1%.

A) 363990 KIx/m3;

b) 353990 KIx/m3;

B) 369990 K[Ix/m3;

I') 363930 K/Ix/m3;

) 363960 K[Tx/m3.
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