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1. MIPOEKTUPOBAHUME CUCTEM I'A3OCHABXEHUSA 'OPO/10B
N HACEJIEHHBIX IYHKTOB

1.1. Bo10op 1 000CcHOBaHMeE CHCTEMBbI Fa30CHA0KEHUSI HACEJICHHOI0 ITYHKTA

Jliia ra3ocHa0XeHUs: TOPOJIOB M HACETICHHBIX IMyHKTOB MPUMEHSIOTCS OJHO-, ABYX-,
TPEX- U MHOTOCTYTIEHYAaThIE CHCTEMBI Ta30CHAOKEHUSI.

['opoackue cucteMbl ra30CHA0XKEHUS MMPUCOETUHSAIOTCS K MaruCTpaJibHbIM T'a301po-
BosiaM yepe3 ['PC (razoperynstopHble cTaniin). CBs3b MEXy ra30IpoBOJIaMHU PA3INYHbBIX
naBieHui ocymectsisercs yepes ['PII (razoperyinsiTopHble TyHKTHI).

Br160p cxembl ra3ocHa0keHUs (KOJIMYECTBO CTYNEHEH JaBJIeHUs) TTPOU3BOIUTCS HC-
X0 U3 CJEIyIOIIMX COOOpakeHui: 4yem OoJibllie JaBjeHHE raza B Ta3ompoBOJE, TEM
MEHBIIIE €T0 JAUAaMETP U CTOMMOCTh, HO 3aTO YCIIOXKHAETCS MPOKJIAJKa CEeTH: HEOOXOAUMO
BBIJICPKUBATh OOJIBIIME PACCTOSHUSA A0 3[JaHUS U COOPY)KEHHUS, B CHIIy YEro He MO BCEM
yJIMILIaM MOKHO TPOJIOKUTh CETh BBICOKOTO AaBiieHus. C yBelInYeHHUEeM KOJUYecTBa CTyTle-
Hell JaBieHUs B cUCTeMe J100aBisitOTCA HOBbIE razonpoBoisl u I'PII, HO ymeHbIaroTcs
IMaMEeTPhl MOCIEAYIONMX cTyneHel nasienus. Kmaccugukanus razonpoBogoB MO JaBie-
HUIO MpUBecHa B Tao. 1.

Tabnuya 1
Knaccudukanus ra3onpoBoioB Mo 1aBJIeHUIO
Bug tpancnoptu- PabGouee naBieHue
T'azonpoBoasl
pyemoro rasa B razonponoje, MIla
. C 0,6 no 1,2 Bkmoun-
IIpuponnslii ra3
TEJILHO
I xaTeropuu
BbIcokoro naBs- CYT* Cspiure 0,6 10 1,6
JICHHUS BKJIFOUYHUTEIBHO
Csrire 0,3 10 0.6
II kareropun Ipm i CYT ’ ’
P PHPOIHE BKJITFOUHUTEITHEHO
Capiie 0,005 10 0,3
CpenHero 1aBieHUS To xe
BKJITFOUUTEIIEHO
Huzkoro napnenwus To xe J1o 0,005 BKITFOUUTEIIBHO

* CYT — cKKeHHBI TPUPOIHBIH ras3.

JlaBiieHue ra3a BO BHYTPEHHHUX ra3olnpoBOJax U Mepe] Ia30MCHOIb3YIOMIMMU yCTa-
HOBKaMH JIOJDKHO COOTBETCTBOBATH JABJICHUIO, HEOOXOAMMOMY JUI YCTOWYHMBOW PaOOTHI
TOpeJIoK 3TUX YCTaHOBOK, YKa3aHHOMY B TEXHWYECKHUX MAcCIOpPTax 3aBOI0B-U3TOTOBHUTENEH,
HO HE JIOJDKHO MPEBBIIIATh 3HAUCHUH, TPUBEACHHBIX B Ta0d. 1.

JlaBnenue ra3a BO BHYTPEHHHUX ra3oNpoBOJax W Mepes Ia30MCHOIb3YIOMIMMU yCTa-
HoBKaMmH, pekomenayemoe CHull [13], npuBeneno B tadin. 2.



JlaBieHue ra3a BoO BHyTPEeHHHUX ra3onpoBojax
U nepejI ra30ucnoab3yIMMH YCTAHOBKAMHU

Tabauya 2

aBJICHUE
[ToTpeburenu rasa A
p raza, Mlla

1. IIpou3BOACTBEHHBIC 3/1aHUS, B KOTOPBIX BEJIMYMHA JABJICHUS rasza 1,2
o0ycioBiieHa TpeOOBaHUSMH POU3BOICTBA
2. IIpon3BOACTBEHHBIE 31aHUS ITPOUHE 0,6
3. beITOBBIE 37@aHUS MPOMBIIIIEHHBIX MPEANPUATANA OTAEIBHO CTOSI- 0,3
[IMe, MPUCTPOCHHBIE K IMTPOM3BOJACTBEHHBIM 3JaHUSM M BCTPOCH-
HBIE B OTH 3/IaHUS
4. ATMUHUCTPATUBHBIC 3/TaHUS 0,005
5. KorenbHeble:

OTAEIBHO CTOSIINE Ha TEPPUTOPUHU MPOU3BOJCTBEHHBIX IPEJI- 1,2
OpUATHN

TO €, Ha TEPPUTOPHUH ITOCETECHUN 0,6

MPUCTPOCHHBIE, BCTPOEHHBIE U KPBIIIHBIE NPOU3BOJICTBEH- 0,6
HBIX 3IaHUi

MIPUCTPOCHHBIC, BCTPOCHHBIC M KPBIIITHBIC OOIIECTBEHHBIX, aJIMHU- 0,3
HHUCTPATUBHBIX U OBITOBBIX 3TaHHN

MPUCTPOCHHBIE, BCTPOCHHBIC M KPHITITHBIC KITBIX 3MaHUH 0,005
6. O6mecTBeHHbIE 31aHUs (KpOME 3JaHUH, B KOTOPBIX YCTaHOBKA 0,005
razoBoro obopynoBanus TpeboBanusmu CHull 2.08 02—-89* ne no-
ITyCKAaeTCs) M CKJIAJICKHE
7. XXunele 3maaus 0,003

[Ipy NpOEKTUPOBAHMM TOPOJCKHX CETEM JOJIKHBI BBIIEPKUBATHCSA CIIETYIOIINE
MPUHIUIBL KOJIbLIEBAHHE OCHOBHBIX MAarucTpajieid, KOJbLEBAaHUE TPAH3UTHBIX BHYTPHUIO-
POJCKMX JIMHAW U NATaHNUE UX U3 HECKOJIBKUX TOYeK. J[JI MOBBIICHNS HAIEKHOCTHU JKella-
TEJILHO UMETh JBa WM HECKOJIBKO KoJiell. PacnpeenuTenbHble CeTH JTOJIKHBI ObITh MHOTO-
KpaTHO KOJIBLEBBIMU C MUTAaHUEM HMX U3 HECKOJBKUX Ta30peryJIATOPHBIX IMyHKTOB M BO3-
MO>KHOCTBIO TUTAHUS KaX/I0r0 Y4acTKa ¢ ABYX CTOpPOH. TOJbKO /1711 HEOOJIBIINX MOCEIKOB
MOKHO IPUMEHSATH TYIIMKOBBIE CETH U MUTAHKME U3 OJHOM TOYKU. OTBETBIICHHS HA KBapTa-
JIbl, K OTAEIBHBIM IPYIIIaM 3/1aHUN U ABOPOBBIE CETU NMPOKJIABIBAIOTCS TYITUKOBBIMHU.

Bb100p onTUMaNbHOIO pelIeHus! MPU MPOEKTUPOBAHUU CUCTEM ra30CHA0KEHMs Ha-
JIS)KHEE BCETO MPOU3BOJUTh HA OCHOBE TEXHUKO-D)KOHOMHUYECKOI'O CPAaBHEHUSI BAPUAHTOB.

Jli1g mocenkoB ¥ HEOONBIIUX TOpoI0B ¢ HacerdeHueM 10 30—50 Thic. xuTeneit Moryt
UCIOJB30BaThCSl OAHOCTYIEHYAThIE CHUCTEMBbl Ta3ocHaOkenus. ['az or I'PC mocrymaer
B CETh CPEAHEr0 WJIM HU3KOTO JIAaBJIEHUS M pacHpelessieTcsl o Teppuropuu ropoaa. s
ropojia ¢ HaceieHueM 50250 ThIC. Yell. peKOMEHAYIOTCS IBYXCTYIIEHYAThIE CUCTEMBI Ia30-
cHaOxeHust, B KOTopeIX Ta3 oT I'PC mo cetu cpenHero mim BICOKOTO JaBICHUS MOAAETCS
K I'PIl u kpynubeiM notpedutensim, a ot I'PII mo cetu HU3KOro naBieHust pacnpenensercs
[0 TEPPUTOPHM ropoja. /laBieHue B nepBOi CTyNEHHU NMPU CHAOKEHUU MPUPOJHBIM I'a30M
cocrapisieT 00braHO 0,3 MIla, HO Bo3MokHO U naBnenue 0,6 MlIla.

TpexcTyneHuaTyro CUCTEMY B IOpPOJaX MOXKHO NMPUMEHATH NPU MOBBILIEHHBIX Tpe-
OOBaHMSIX K HAJEXKHOCTH, U OOJIBLION TEPPUTOPUM U HEYAOOHOW IIAaHUPOBKE ropoja,
a TakkKe IpPU HAJIMYUU TPOMBIIUICHHBIX NPEANpUATHil, TpeOYyIIUX TIa3 BBICOKOIO
JABJICHUS.



Jlis roponoB ¢ HacenenueM Oosee 250 ThIC. Yell. pEKOMEHIYIOTCS TPEXCTyIEeHYaThle
CHCTEMBI ra30CcHa0eHUs1. BOKpyr ropoja MpoKIaabIBA€TCsl MaruCTpaIbHbIA Ta30MPOBOJ BbI-
COKOT'O JABJICHMs, CIy KaLMi JJIs NOJauu ra3a B OTIENIbHBIE PalioHbl rOpoAa W K KPYIHBIM
MIPOMBIIUIEHHBIM IIpeanpusaTHaM. ['a3 u3 cereii nepsoii ctynenu (p = 1,2 MIla nim 0,6 MIla)
nasienus yepe3 ['PII BbicOKOrO maBiieHus mojmaeTcsi B ceTh BTopoi ctyrnenu (p = 0,3 Mlla),
CIIy Kalllyro JJIs mojauu rasa K ropoackum ['PII, MenkuM, cpeqHUM NPOMBIIUIEHHBIM U He-
KOTOPBIM KOMMYHaJIbHBIM npeanpuatusam. M3 ['PII ra3 nmo cetu HU3K0ro naBieHus pacrpe-
JIETISIETCS 110 BCEH TEPPUTOPUU 3aCTPONKH.

KanuranpHble BI0XKEHUS B Fa30BbIE CETH MOKHO 3HAUYNUTEIBHO CHU3UTh, €CJIN ITPOEK-
TUPOBATh UX Ha Oosiee BHICOKOE JaBieHrne. OCHOBHBIM PE3epBOM CHIKEHHUSI CTOMMOCTH TO-
POJICKMX Ta30BbIX CETEW SIBISIETCS] MEPEBOJI HApYKHbIX ceTeld ¢ Hu3koro nasnenus (CHJI)
Ha cpeanee (CCI).

1.2. Moanduxkanum cucTeM ra3oCHaA0KeHUst

[To cTenenu nepeBosa Ha CpeHEE WM BBICOKOE JaBJICHUE PA3INYalOTCs TPU MOJIM-
(uKaIMu CUCTEM ra30CHA0KECHHUS

1) cucrema c razoperynaropasiMu myHkramu (I'PIT). B Heli no cetsim cpeanero (wiu
BBICOKOT'0) JJaBJIEHUSI TPAHCHOPTUPYIOT TOJIBKO OCHOBHBIE IIOTOKH rasa, a MEXAy OBITOBBI-
MU 1 MEJIKUMHU KOMMYHaJIbHBIMH MOTPEOUTEISIMH PAaCIPEEIIsIOT €ro Mo IIMPOKO Pa3BUTHIM
CHZJ (puc. 1).

["a3operynaropHbie MyHKTHI KIMEIOT MIPOIYCKHYI0 criocoonocts 1000-3000 M/, paau-
yc neiictBug 10 1500 m. PacnonaraioT ux B OTAENBHO CTOSIIMX OTAIUIMBAEMBIX 3AHUSX.
Cpeanuii auameTp noaBoAsUX razomnpoogoB coctapisieT 100—-150 mm. [To CB/I Tpancnop-
THPYIOT T'a3 MPOMBIIUICHHBIM moTpeouTensiMm u ceteBbiM [ PII. CeTs MHOTOpa3BeTBICHHAS C
KOJIbLIEBAHHEM OCHOBHBIX JIMHUI. JTa cuCTeMa MOoIy4niia HanboIbIlee pacupocTpaHenue. Jlis
TaKUX CHCTEM pa3paboTaHO HaJIeKHOE Ta30peryJmpyroliee o0opyaoBaHue He00X0IMMOM Mpo-
M3BO/IUTENILHOCTH, HAKOIUIEH JOCTATOYHBIA OIBIT MPOEKTHPOBAHUS M AIKCIUTyaTalMH. OKC-
IUTyaTalusl CPaBHUTENIBHO HEOOJBLIOrO 4YMCIA PEryJATOPHBIX CTaHLMI JIOBOJIBHO IPOCTA.
OmnacHocTb, BO3HUKaOIIAs NpH yTeuke raza Ha CHJI, MeHblile, yeM npH yTeuke U3 ceTel BbI-
cokoro u cpeanero aasnenus. Cucrema c I'PII nogxonut nis paiioHoB ctapoit 3acTpoiiku. OHa
Ha/IeXkHa, yA00Ha B 3KCIUTyaTallMi, HO MEHEee S5KOHOMUYHA, yeM cucreMa ¢ KPIT;

HERWNRE

Puc. 1. Cxema razopacnpenenurensHoit cetu ¢ I'PII:
1 —TPII; 2 — ra3onpoBojA HU3KOTO JAABJICHUS;
3 — Ta30MpOBOI CPETHETO NABIICHUS
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2) cucreMa ¢ KBapTaibHbIMU peryistopHbiMu nyHkTamu (KPII) (puc. 2). 3mech
06mpIyt0 yacth HapykHbix CHJI mepeBoasT Ha cpennee wim Bbicokoe naBieHue. KPII
000pYyIyIOT PEryJsToOpaMH Majlol MPOU3BOAUTEIBHOCTH, COOTBETCTBYIONIEH MOTPeOHOCTH
MPUMEPHO OJHOTO KBapTaja; yCTaHABIMBAIOT WX B MIKadax M Kuockax, mortomy KPII
MMEIOT 3HAYUTEIBHO MEHBIIYI0 CTOMMOCTh, ueM ['PII. HapyxHbie ceTu npencTaBisitoT co-
00l MaoOpa3BETBIEHHBIE, IPEUMYIIECTBEHHO TYIHKOBBIE I'a30MPOBObI, COSUHSIIOIINE OT-
nenbHbIe 30aHus kBapTana ¢ KPII.

Takas cucrema sBIISIETCS BHYTPUKBAPTAIbHOM, PA3BETBICHHOM, YACTUYHO 3aKOJIBIIO-
BAHHOU 10 OCHOBHBIM JIMHUSM, C HE3HAUYUTEJIbHBIM YUCIIOM MEPECEUCHUI MPOE3/10B.

["a3opacnpenenuTenbHble MYHKTHI pa3MelleHbl B OTAINIMBAEMbIX IIKa(ax, pacnoso-
KCHHBIX Ha CT€HE 3/1aHus WU BOIM3H Hero. [IpomyckHas cmocoOHOCTh MIKa(hHOTO peryJis-
toproro myrkra (LLIPIT) 100-500 m’/4, pamuyc meiictBust 10 500 M. Cpemnuii guamerp
noaBo AKX razonpoBogoB 50—100 mm. ITo CBJI ra3 nepenaroT mpOMBIILUICHHBIM MOTPE-
ourensim u cereBbiM LIIPII. Cerb 3HauUMTENBbHO pa3BETBICHA, OCHOBHBIE TOPOJICKUAE JTMHUN
U MEXKBapTAJIbHBIE Ta30IIPOBOJIBI 3aKOJIBLIOBAHBL. MOXHO TaK)Ke HCIIOJIb30BaTh BapHUaHT,
cocrosimuit u3 n1Byx cryneneit: CBJl u CC/I.
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Puc. 2. Cxema razopacmpenenurensaoit cetu ¢ KPIT (LLPII):
1 — IPIT; 2 — ra3onpoBOA HU3KOTO aBIICHUS;
3 — ra3omnpoBOJ CPEIHETO ABJICHUS

Haubonee panroHanbHON 1 SKOHOMUYHOM SIBJISIETCS BHYTPUKBapTalbHas MPOKIJIAIKa
pacupeleauTeNbHbIX Ta30MpPOBOJIOB NPH MUHUMAJIBHOM IEPECEYEHUM MEXKBAPTaIbHBIX
MPOE3/10B, UMEIOIINX YCOBEPIIEHCTBOBAHHBIE MOKPBHITHS W B 3HAYUTEJIBHOW CTENEHU 3a-
IPYyKEHHBIX TPAHCHOPTOM. 3HAYUTENIbHYIO YacTh BHYTPUKBAPTAJIBHON MPOKIAIKHU OCYyIIe-
CTBJIAIOT HAA3EMHBIM CIIOCOOOM IO 3/1aHUsIM. B FOKHBIX palloHax cTpaHbl HaJ3eMHas Ipo-
KJIaJKa ABJISIETCS NIpeuMyLiecTBeHHOU. [Ipu TpaccupoBke razonpoBoJoB BHYTpU KBapTaJlOB
IIPIT pazmeniatoT B KakaoM KBaptaje. Pa3paboTaHbl TUIIOBBIE OTAlJIMBaeMble IIKA(QHBIE
yctanoBkH. Cuctemsl ¢ IIPIT mmpoko pacnpocTpaHeHsl;

3) cucrema ¢ nomoBbIMH peryisitopHbiMu nmyHkTamu (IPII). Hapyxunyto pacrpene-
JUTEIbHYIO CETh OBITOBBIX W KOMMYHAJIBHBIX MOTPEOUTENCH B ATOH CHCTEME IMOJHOCTHIO
MPOEKTUPYIOT Ha cpeaHee aaBiieHHe. COBpEMEHHbIE CUCTEMBI pAacCMaTpPUBAEMOro THIA
000pyyr0OT KOMOMHUpPOBAaHHBIMU peryistopamu aasieHus. lllkaguble perynsaropHsle
IMYHKTBI C KOMOMHUPOBAaHHBIMU PETYJISATOPAMH YCTaHABIMBAIOT HA HApY)KHBIX CTEHAX KH-
JBIX IOMOB U MPEINpPUATUI ObITOBOro OOCIY’KMBAaHUSA U OT HUX IMOJAIOT T'a3 BO BHYTPUJIO-
MOBBIE Ta30IIPOBOJIBI.



Certb 3TOI1 crcTeMbl UMEET JBE CTyneHH aasieHus: no CBJI ra3 nepenaror npoMblii-
JeHHBIM noTpebuTensM U B neHTpanbHbii ['PII; mo CCJ] ra3 pacnpenenstoT Mexay A0MO-
BBIMH PACIIpPENEIUTEIbHBIMU MMyHKTaMH. [Ipy ocBOGHUM KOMOMHHMPOBAHHBIX PETYJISTOPOB
JIABJIEHMS TaKasi CUCTEMa MPECTABIISIETCS IEPCIEKTUBHOM.

1.3. OxoHomunueckasi 3PPeKTUBHOCTH CHCTEM B 3aBUCMMOCTH OT MOAU(PUKAITUN

PaccMoTprM KOHKpETHBIN NPUMEp ONMPEACIICHUS] YKOHOMHUYHOM CXEMBI ra3opacmpe-
nenenus [18]. BeiOpaH yCIOBHBIN MOCETOK, COCTOSIIIMK M3 JOMOB C Pa3HBIM YPOBHEM IIO-
TpeOJIeHus Ta3a, U TPU CXEMBbI ra3opacnpeaeseHust, MaTepua TpyO — MOJIUITUIICH:

1) ¢ I'PII unm mxagHOM ycTaHOBKOM, OOIIEH AJ BCETro MOCEeNKa, U CeTIMU HU3KOTO
nasneHus (puc. 3);

2) co mKapHBIMU PEryJIATOPaMHU Ha TPYMIy JOMOB U CETSIMHU HU3KOIO U CPEIHEro
naBneHus (puc. 4);

3) ¢ UHAMBHYaIbHBIMU IIKA(QHBIMU PEryJISTOPAMU U CETSIMH CPEIHEro JaBJICHUS
(puc. 5).

IIpu 0JMHAKOBOM pacxoje rasa, Hanmpumep 1000 M/4, B MPOTSHKEHHOCTH Ta30IpO-
BOZIOB 3750 M B COOTBETCTBUHU C TMIPABIMYECKHM PAcYeTOM Mbl BUJIUM CYIIECTBEHHYIO
pa3HULy MEXIY JUaMETpaMHy ra3olpoBOJOB B KaXKIOU CXEMe.

Jlyi cpaBHEHMs] BApMAHTOB MIPUMEM cXeMy 3 Kak HanboJjiee SKOHOMUYHYIO, €€ CTOU-
MOCTh Bo3bMeM 3a eauHuIly (100 %). Torma crommocTh cuctem 1o cxemam 1 u 2 Oyner
paBHa 3HAYEHUSIM, YKa3aHHbIM B Ta0i. 3. B pe3ynbTare npoBeneHUs CPaBHUTEIBHOIO aHa-
JM3a CTOMMOCTH CTPOUTENIbCTBA M0 KaXA0W U3 CXEM cocTaBiieHa Tal. 3.

Tabauya 3
3HaueHMs MOKa3aTeJieil Mo cpaBHUBaeMbIM BapHaHTaM
IToxazaremn, % Cxema 1 Cxema 2 Cxema 3

CTouMOCTh MaTepuaioB 146 137 100
CTOUMOCTH CTPOUTEIHLHO- 235 179 100
MOHTQXHBIX padoT

Bcero ¢ HIIC u 3atpatamu 141 115 100

Haubonee skoHOMUYHOH sIBIISIETCSI cXeMa 3 BCJIEJCTBHE MEHBIIUX 3aTpaT Ha Marte-
puanbl, CTPOUTEIBLHO-MOHTaXKHbBIE paboThl. [Ipyu MCHOIb30BaHNN COBPEMEHHBIX KOHCTPYK-
Ui mWKapHBIX PEryIsATOPOB, HE TPeOYIONMX MpodHUIakTUYEeCKUX padOT KaXkable MoJiaroja,
HKOHOMHUS OyJeT TOCTUTHyTa MpH 3KCIutyarauuu. HeOosblive tuamMeTpsl pa3BoAsIIUX ra-
30IPOBOJIOB JIal0T BO3MOKHOCTh IMPUMEHSATh JJIMHHOMEPHBIE MOJIMATHICHOBBIE TPYOBI, KO-
TOpbIE COKPAIAIOT MPOJOJIKUTEIIBHOCTh MOHTAXHBIX padbOT M 0ojiee HaJEKHbI M3-32 MU-
HUMAaJIbHOTO KOJIMYECTBA CBAPHBIX COEMHEHUI.
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Puc. 3. Cxema 1 ¢ I'PII unu mkagHON ycTaHOBKOM, OOIIIEH /I BCETO MOCEINKA, U CETIMU HU3KOTO JaBICHHS
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Puc. 4. Cxema 2 co mkaHBIMH PETYIATOPAaMH Ha TPYIITy JOMOB U CETSIMH HU3KOT'O U CPEIHETO JaBIICHHUS
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Puc. 5. Cxema 3 ¢ vHAMBUAYATBHBIME MIKa(QHBIMU PETYJIATOPAMHU U CETAMHU CPEIHETO AaBICHHUS



1.4. Onpenesienne onTUMaabHOr0 paauyca aeiicrsus I'PIT

[Ipy nmpoeKkTUpOBaHMM MHOTOCTYIIEHYATBHIX CHUCTEM T'a30CHA0XKEHHUS BO3HHUKAET BO-
mpoc 00 YKOHOMUYECKH ONTHMAILHOM pajinyce IEHCTBHS Ta30peryIssTOPHBIX MyHKTOB R. C
yBenuueHueM uucaa ['PII ymMeHblIaeTcsi CTOMMOCTh CETH HU3KOTO JABJICHHUSI, HO MOBbIIIA-
erca crouMocTh camux ['PII, a Takyke ceTu cpelHero uim BBICOKOrO JAaBJICHUS, KOTOpast IU-
TAeT PEryJIATOPHbIE MyHKTHI. Cle10BaTENbHO, CYIIECTBYET ONTUMAIBHOE 3HaUEHUE R, pu
KOTOpPOM OOII1E MPUBEIEHHBIE FOJIOBbIE 3aTPAThl HA CUCTEMY OyAYT MUHUMAIbHBIMU.

[Ipu M3BECTHOM pacyeTHOM pacxojie ra3000pa3HOro TOIUIMBA pailOHOM ropoja oOfl-
penensiercs komuuectBo ['PIT ucxons u3 ontumansHoro paauyca neictus (Roq = 0,5—-1,0 km)
¥ ONITHMAIBHOM MPOH3BOAUTETBHOCTH (Vom = 1500-2000 M*/4) 110 hopmyTam

V
OIIT
F

o v 3
rae n — xomudectBo I'PII, mr.; V, — pacueTHblii pacxox rasa palioHOM ropoja, M’/d4;
Ry — ontumansHbii paguyc aeictsust [ PIL, m; Vi, — onTuManbHass MpOU3BOAUTEIBHOCTD

3 o
['PIL, M°/u; F — rasudunupyemast Iwiomaas paifona ropoa, M.

P0,388 . ApO,OSl

R, =65 : 3)
o 00245 (m ] q)0,143

KoaddunmeHT miIoTHOCTH ceTH HU3KOTO JTaBIICHUS
m
0 =0,0075+0,003] — |, 4)
100

r7ie m — IIOTHOCTh HaceleHus, yen./ra; P — croumocts oxnoro I'PII, p.; Ap — pacderHslii
Tepera JABICHHs B CETH H. 1., I1a; ¢ — yIenbHbIH 4acoBoif pacxos Ha | dermoBeka, M*/(der - ).
OnrtumanbHas Harpy3ka Ha oauH ['PII

2
quOHT ) ( 5)

QOHT = 5000

O6o3HauuM uepe3 P, p., crouMocTs crpoutenbcTBa oaHoro ['PII, Torna xanmuranb-
HBIE BJIOKEHUS B Ta30PETYJISTOPHBIC TYHKThI

K = o,spg. (6)
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DKCIUTyaTallMOHHBIE U3ACPKKHU [ ONIPEIESIOT KaK JOJII0 KalMUTAIbHBIX BIOKCHUM:

I=(f"+/")K, (7
rae f'— Moas aMOPTH3AIMOHHBIX OTYMCICHHH, BKIIFOYAsh PacXobl Ha KalMTAIbHBIA pe-
MOHT, OT KaITMTaJbHBIX 3aTpar; [ — J0JIS PACcXOJ0B Ha OOCITY)KUBAHHE W TEKYIIHH PEMOHT
OT KalMTAIbHBIX BJIOKCHUH.

[IpuBeeHHBIE TOIOBBIE 3aTpath Z, p./(rox - M°), Ha I PII BBIMUCISIOT IO (hopMyIIe

z=4 8
Y ®)
A=05P(f'+ "+ 1), 9)
rae 7' — HOpMaTUBHBINA CPOK OKYIAEMOCTH.

1.5. IIpoMbilJIEeHHbIE CHCTEMbI TA30CHAOXKEHU S

[IpombllIIEHHBIE TPEANPUATHS MOJYYAOT ra3 OT TOPOJACKUX ra30paclpeieanTelb-
HBIX CETeH CpeIHEer0 W BBICOKOTO JaBiieHHs. OCHOBHAas Macca MPOMBIIUICHHBIX MPEIpH-
aTuid paboTaeT Ha MakCUMaIbHOM AaBieHun raza g0 0,6 Mlla. KpymHbeie mpombIuieHHBIE
OPEaNPUSATHS MOTYT OBITh MOJKIIOYEHBI K MArUCTPaIbHBIM ra30lpOBOIaM MEPBOMl CTYIEHU
¢ nasienuem 1o 1,2 MIla, ecnu Takoe naBieHre 00yCIOBICHO TEXHOIOTUYECKUMHU MPOIIEC-
camu. [Ipeanpusitus ¢ mansiMu pacxojgamu raza (50-150 M°/d) MOKHO MIPUCOEIUHATH TaK-
e K CETSIM HU3KOTO JJaBJICHUSI.

[TpoMBIIIIEHHBIE CUCTEMBI Ta30CHA0KEHHS COCTOST U3 CIAEAYIONIMX 3JIEMEHTOB:

1) BBOJIOB ra301poBOI0B Ha TEPPUTOPHIO IPEITPUATHS;

2) MEXIIEXOBBIX Ta30MPOBOIOB;

3) BHYTPHUILIEXOBBIX Ta30MPOBOJIOB;

4) perynstopubix myHkToB (I'PIT) u ycranoBok (I'PVY);

5) NyHKTOB U3MEPEHMS pacxo/ia rasa;

6) 0OBSI30YHBIX Ta30MPOBOJIOB arperaToB, UCIIOIB3YIOIINX Ta3.

['a3 OT ropoAcCKUX pacHpeneNuTeNbHbIX CETEH MOCTYNAaeT B MPOMBIILICHHBIE CETU
MpEANpUSATUSL Yepe3 OTBETBICHUS U BBOJA. Ha BBOjE yCcTaHaBIMBAIOT IVIaBHOE OTKIIIOYAIO-
1iee yCTpoucTBO, KOTOPOE CIeAyEeT pa3MelaTh BHE TEPPUTOPUU NIPEANIPUATHS B JOCTYITHOM
U yA00HOM /Jisi 00CITyKMBAaHUSI MECTE, MAKCUMAIBHO OJIM3KO K pacipe/leIuTeIbHOMY Ia30-
POBOY, HO HE Omke 2 M OT JIMHUU 3aCTPOMKHM WIIM CTEHBI 31aHud. Jljig razocHabkeHus
MPOMBIIIJIEHHBIX OPEANPUATUN NPOECKTUPYIOT TYNMHKOBYIO PA3BETBIECHHYIO CETh C OJHHUM
BBOJIOM. TOJIBKO ISl KPYTHBIX MPEANPUATUNA, HE JOMYCKAIOIIUX MepepbiBa B ra30CHa0ke-
HUU, TPUMEHSAIOT KOJIbLEBBIE CXEMBI CETEM C OJJHUM WJIM HECKOJIbKUMHU BBOJIAMM.

TpaHcnopTupoBaHuE Tra3a OT BBOJAA K LI€XaM OCYIIECTBIIAETCA 110 MEXKLEXOBBIM Ia-
30IPOBOJIaM, KOTOPBIE MOTYT OBITh MOJ3EMHBIMH M HaJ3eMHBIMU. BBIOOp crocoba ux yx-
JaJKu 3aBUCUT OT TEPPUTOPHUATILHOTO PACIIOJIOKEHHUS IIEXOB, XapakTepa COOpPYKEHHI,
0 KOTOPBIM IPEANOJIaraeTcsi MpPOKIIAJKa ra3olpOBOAOB, HACBHIIIEHHOCTH IMPOE3J0B IMOJ-
3eMHBIMU cOOpYyXeHHsIMU. HaazeMHas nmpokxiazka MEeXIEXOBbIX ra30MpPOBOJIOB UMEET Psii
NPEUMYULIECTB MO CPABHEHUIO C MOA3EMHOM: MCKIIOYAETCS MOA3EMHAsi KOPPO3Hsl Ta30Ipo-
BOJIOB; MEHEE OTMACHBI YTEUKH Ta3a, TaK KaK BBITEKAIOIIMI U3 TPyOOINpPOBOJIa ra3 paccenBa-
eTcst B arMocdepe; YTEUKH Jierde OOHApyXUTh M YCTPaHUTh; MPOILE IKCIUTyaTHPOBATH

12



W OCYIIECTBIIATH HAOJIFOJICHUE 32 COCTOSTHUEM Ta30MpoBoI0B. [Ipy MCOIB30BaHNN B Kade-
CTBE OIOp IS Ta30TPOBOJIOB CYIIECTBYIONIMX KOJOHH, 3CTaKaJl, CTCH U MOKPBITHH 31aHUN
HaJ3eMHas MPOKJIaIKa ra30IPOBOIOB IKOHOMUYHEE MOA3eMHOM. B KOHEUHBIX TOUKaX MEX-
[IEXOBBIX Ta30IIPOBOJIOB CIIEAYET MPEayCMaTPUBATh MPOAYBOYHBIC Ta30TPOBOIBI.

HekoTopble cXeMbl NMPOMBIIUICHHBIX CHCTEM IPEAYCMATPUBAIOT IMPOCKTUPOBAHUE
neHTpanbHoro I'PII, KOTOpBIN CHMXKAET U peryaupyeT JaBlieHHE ra3a B MEXIEXOBbIX ra30-
mpoBoJax. B 3TOM cilydae B HUX yCTAaHABIMBAIOT U MYHKTHI M3MEPEHUsS pacxojia rasa.
B Mex11exoBbIX ra3onmpoBojiax, Kak MpaBUiIo, MOIIEPKUBAOT CPEIHEE TaBICHUE W TOJBKO
y MEJIKHX TOoTpeOuTeneii — Hu3koe. BbICOKoe JaBiicHHE MPUMEHSIOT TaM, Iie OHO He00Xo-
JUMO JUIsl Ta30MCHOJNB3YIOMMX arperatoB. Ha BBoje razompoBojia B 1I€X CHAPYKHU WIH
BHYTPH 3/IaHHsI YCTAaHABJIMBAIOT OTKJIFOYAIOIIEE YCTPOUCTRO.

BHyTpuIIeX0BBIEC Ta30MPOBO/IBI MPOKJIAABIBAIOT IO CTCHAM U KOJIOHHAM B BHJIC TYIIH-
KOBBIX JIMHUM. HeoOX0auMOCTh KOJIBIIEBAHHSI BHYTPHUIIEXOBBIX T'a30IIPOBOJIOB MOXKET BO3-
HUKHYTb JIMIIb JJIs 0CO00 BaXKHBIX MPOMBINIJIEHHBIX 11€X0B. Ha OTBETBIEHUSAX K arperatam
YCTAaHABJIMBAIOT TJIABHBIC OTKIFOUAIONINE YCTpOWCTBA. ['a30mpOBOABI MPOMBIIUICHHBIX
NPEINPUATHI ¥ KOTEIBHBIX 000PYIYIOT CIEIHAIBLHBIMHU MPOYBOYHBIMUA TPYOOIIPOBOIaAMHU
C 3amopHbIMU ycTporcTBaMu. OTBOJIBI K MIPOLyBOYHBIM TPYOOIPOBOIaM NPy CMaTPUBAIOT
OT TOCJIEIHAX YYACTKOB BHYTPHIIEXOBBIX Ta30MPOBOJIOB U OT KAXJIOTO Ta30MpoBOja arpe-
raTa rnepej IMocjaeTHUM I10 X0y T'a3a OTKIIIOYAIOIIUM YCTPONUCTBOM.

JlaBieHre BO BHYTPHIIEXOBBIX Ta30MpOBOJaX OINpPEAEIsIeTCs J1aBIEHUEM rasa mepes
ropenkamu. [Ipu ycTaHOBKE Iepeja arperaramM pEryJISTOPOB JaBJICHUS Ta3a JaBJICHHE
BO BHYTPHIIEXOBBIX Ta30IIPOBOJIAX MOXKET CYIICCTBEHHO MPEBOCXOJAUTH HEOOXOAMMOE JaB-
JaeHue mepen ropeinkamu. OCHOBHOE OTIMYHME MPUHIUIUAIBHBIX CXEM IMPOMBIIUICHHBIX
CHUCTEM Tra30CHAa0KEHHUS 3aKIII0YaeTCs B MPHUHATHIX JABJIICHHSIX ra3a B MEXKIEXOBBIX Ia3o-
MPOBOJIAX, TA30IIPOBOAAX MEPE] TOPEITKaMH arperaTtoB, a TAKKe B PACIOJIOKEHUU Ta30Pery-
JISITOPHBIX ITYHKTOB, YCTAHOBOK M HAJTMYHMH PETYJIATOPOB JIaBJICHUS MIEPEJI arperaTamMu.

[Ipu perrenuun Bormpoca O BBIOOpPE CXEMbl CIEAyeT YUUTHIBATh JIaBJIEHUE Ta3a B ro-
POJICKMX pacIpeIeTUTENbHBIX Ta30MPOBOIAX B MECTE MIPUCOSTUHEHUS MIPEATPUSATHS;, HEOO-
XOJIMMOE JIaBJICHUE Ta3a Tepe]] Ta30BBIMUA TOPEIKAaMHU B OTIIEIBHBIX I[€XaX; TEPPUTOPHAITH-
HOE PACIIOJIOKEHUE 1IEX0B, MOTPEOJIAIONINX T'a3; pacXo/l ra3a exaMu U peKUM ero morpeo-
JeHus; y100CcTBO 00CTY>KMBAHUS U SKOHOMHUYECKYIO 3(PPEKTUBHOCTD.

B 3aBHCHMOCTH OT KOHKPETHBIX yCIIOBUI MPOCKTUPOBAHMSI TPOMBIIIICHHBIX CHCTEM
ra30CHa0KEHHUS UCTIOJIb3YIOT Pa3InIHbIC TPUHIIMITHAILHBIC CXEMBI.

. OnHocTyTIeHYaThIe CUCTEMBI Fa30CHAOKEHUS TPUMEHSIOTCS

1) mpu HEMOCPEICTBEHHOM MPUCOEAMHEHUH TMPEANPUATUN K TOPOJCKUM pacrpee-
JINTENBHBIM CETSIM HU3KOTO J[aBIIeHHS (pHC. 6 );

* Jlns puc. 6-12 IpUHATHI CIeyIone yCIoBHbIe 00603HaueHws: I'l — razonposon H. a.; 2 —c. 1.; I'3 — B. 1.
kareropuu 2; I'4 — B. 1. xkareropun 1; YYPI' — y3en y4yera pacxona rasa.
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Tex N2

EBrograza

%’—Dﬂ-ﬂp nx f

I'l

Tlex Nel
v 4 I

Puc. 6. Cxema 0qHOCTYTICHYATOM CHCTEMBI Ta30CHA0KEHUS
MPOMBIIUICHHOTO MPEIIPUITUS

2) npyu NPUCOEIUHEHUH IMPOMBIIIIEHHBIX OOBEKTOB K TOPOJCKUM CETSIM CPEIHEro
nasiieHus yepes3 neHTpanbHblid ['PII v ¢ HU3KMM gaBiaeHuEM B IPOMBIIUIEHHBIX [a30IPOBO-

nax (puc. 7);

Iex No2
Beoaraza
ﬁm T'FI1 T x
12 L 12 f
[Tex Nel
4 4 4

Puc. 7. Cxema oTHOCTyTIEHYATON CHCTEMBI Ta30CHAOKEHUS
MIPOMBITINICHHOTO TIPEAIPUSTUS

3) mpu NPUCOETMHEHUH TPOMBIIIJIEHHBIX OOBEKTOB K TOPOJICKUM CETSM CPEIHETrO
(BbICOKOTO) AaBieHus yepe3 neHTpanbHbii ['PII u co cpenHum naBieHHEM B MPOMBIIIIEH-
HBIX Ta30MpoBoaax (puc. §).

[lex Ne2

Brog rasza er *
r2 >(' D l r2 t

s

Puc. 8. Cxema 0HOCTYTICHUATO! CHCTEMBI Ta30CHA0KEHUS
MIPOMBIIUICHHOTO MPEIIPUITUS
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II. /IByxcTyneH4aTble CUCTEMBI HCTIOJIB3YIOTCS:

1) npu HenocpeACTBEHHOM MPHUCOEAMHEHUN IPOMBIIUIEHHBIX OOBEKTOB K TOpPOJ-
CKHUM CETSIM CPEJIHEro AaBJIeHHs LeXOBbIMU ['PY M ¢ HU3KMM J1aBlI€HUEM B IIEXOBBIX I'a30-
npoBojax (puc. 9);

Ilex Ne2 r1
rm‘—fu
Brog rasa *
12 { [2 rr-
[Tex Nel Il
e

Puc. 9. Cxema nByXCTyIeHYaTOU CHCTEMBI Ta30CHA0KCHHMS
MPOMBIIUICHHOTO MPEIIPUITUS

2) Ipu HEMOCPEJCTBEHHOM MPUCOEAMHEHUH MPOMBIIUICHHBIX OOBEKTOB K TOPO/I-
CKHUM CETSIM CPeJHEero JaBiieHus 1exoBbiMu I'PY u co cpenHuM maBiieHHEM B IIEXOBBIX Ta-
3onpoBofax (puc. 10);

X Ne2
Pex N2 )
11t 1
Beox rasa FP*'.\
VVPT
— ()—DQ—-E: = b PV
12 = l
Iex Nel 12
vy ¥

Puc. 10. Cxema nByXCTyIEeHYATON CHCTEMBI Ta30CHA0KEHUS
MIPOMBILIUIEHHOTO MPEINPUATHS

3) npu NpUCOEOUHEHUHN K FOPOACKUM ceTsAM uepe3 ueHTpanbHblil I'PII ¢ mexuexo-

BBIMHU Ta30IIPOBOJIAMHU CPEIHETO JaBJICHHs, 1IeXOBEIMU ['PY M 11eXOBBIMHU Ta30mpoBOAAMH
HU3Koro nasnenus (puc. 11);
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Puc. 11. Cxema IByXCTyIeHYaTON CHCTEMBI Ta30CHA0KEHUS
MIPOMBILIUIEHHOTO MPEIPUATHS

4) npu NPUCOEIUHEHUHN K TOPOACKUM CETAM udepe3 1eHTpaibHblid ['PII ¢ mexuexo-
BBIMH T'a30IIPOBOJIAMM CPEAHETO JABJIECHUSA, LIEXOBBIMUA [ PY M 1iexoBeIMM razonpoBoaamu
cpenHero nasieHus (puc. 12).

Broj rasza

%TF 2 2 —_

12
I'3

2

ITex Nel
vrd

Puc. 12. CxemMa ABYyXCTyIIEHYATOH CHCTEMBI Ta30CHAOKEHUS
ITPOMBITIIJICHHOT'O MPEANIPUATUA

1.6. Kinaccuukanusi ra3onpoBo/i0oB, BXOASAIIMX B CHCTEMY I'a30CHA0KeHUSA

["a3onpoBobl KiacCU(UUUPYIOT MO JABJICHUIO Ta3a, HA3HAYEHHUIO, MECTY IPOKJIa-
Kd, MaTepuaily Tpy0. B 3aBuUCMMOCTH OT MakCHMajibHOIO JaBJIEHUS Ia3a TOPOJACKHE raso-
MPOBOJIBI PA3JIECTSAIOT HA TPyHIbI (CM. Tad. 1).

["a30npoBOIBI HU3KOTO JABJIEHUS CIIyKaT IJIs TPAHCIIOPTHUPOBAHMS Ta3a B XKUJIbIC,
OOIIeCTBEHHBIE 31aHUS U MPEANPUATHS OBITOBOTO 00CTy)MBaHUs. B razonpoBogax »Kuibix
3maHuil paspernaercs nasiaenue 10 3 klla; B ra3onpoBogax npeanpustuii ObITOBOro o0cCiy-
YKUBAHUS HEMTPOU3BOICTBEHHOTO XapaKTepa U 00IIECTBEHHbIX 3qanuit — 110 5 klla.

["a3onpoBoabl cpenHero u Bbicokoro (Il kareropun) naBiaeHus cityKat JJisi MUTAHUS
TOPOACKUX paCIpeeIUTENbHBIX CeTell HU3KOro u cpenHero aaieHus udepe3 ['PII. Ounm
Taxke nogator ra3 uepes3 ['PII u mectheie ['PY B razonpoBoabl MPOMBILIIIEHHBIX U KOMMY-
HaJbHbIX npeanpusTuii. [lo AeHCTBYIOMIMM HOpMaM MaKCHUMAalbHOE IABJICHHE VIS IIPO-
MBIIJIEHHBIX MPEANPUATUN, a TAKKE JJI PACIIOJIOKEHHBIX B OTIEIBHO CTOSIIMX 3AAHMIX
OTOIUTENBHBIX U MPOU3BOJICTBEHHBIX KOTEIbHBIX, KOMMYHAJIbHBIX M CEIbCKOXO3SIMICTBEH-
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HBIX npeanpustuid pomyckaercs mo 0,6 Mlla. J{ns npennpusituii ObITOBOTO 00CTYKUBAHHS
IIPOU3BOJCTBEHHOIO XapaKTepa, MIPUCTPOCHHBIX K NMPOU3BOJICTBEHHBIM 3JaHUSIM, aBJICHHUE
raza gonyckaercs 1o 0,3 Ml]a.

[To ymcity cTyneHew naBieHUs, TPUMEHSIEMBIX B Ta30BBIX CETSIX, CUCTEMbI ra30CHA0-
YKEHUs MOPa3IeIsAIOT:

1) Ha nByXCTymeHYaTble, COCTOSIIUE W3 CETeH HU3KOrO0 W CPEJHEr0 WIM HHU3KOIO
u Bbicokoro (10 0,6 MIla) naBnenus;

2) TpexcTyneHuYaThble, BKIOYAIOUIME Ta30MpOBOJIbI HU3KOIO, CPEAHETO M BBICOKOIO
(mo0 0,6 MIIa) naBnenus;

3) MHOTOCTYTIEHYAThIE, B KOTOPBIX T'a3 MOAAETCA 1O ra30IpoBOaM HU3KOTro, CpeHe-
ro 1 Beicokoro (70 0,6 u 1,2 MIla) naBnenus.

[ToMuMO OCHOBHOTO OOCTOSITENICTBA — HEOOXOJUMOCTH HEPAPXUHU B MOCTPOCHHUU
CXEMbl — COBMECTHOE NTPUMEHEHHE HECKOJIIbKUX CTYTEHEW JIaBlIeHUs ra3a B ropoaax o0bsic-
HAETCS CJIEAYIOMUMH NIPUYUHAMMU:

1. B ropoae nmeroTcsi moTpeOuTeNn, KOTOphle TPeOYIOT pa3InyHbIX JaBieHH. Taxk,
B KWJIBIX M OOLIECTBEHHBIX 3/IaHUAX, HA IPEIMPUATHSIX OBITOBOIO OOCITYKMBAHUS HEITPOU3-
BOJCTBEHHOI'0 XapaKTepa pa3peliaeTcsi TOJbKO HU3KOE JaBJIE€HUE ra3a, 8 MHOTUM IPOMBbIII-
JICHHBIM TIPEANPUATUSM HEOOXOIUMO CpeTHEE WIIA BHICOKOE JIaBJICHUE.

2. Heo6Xx0auMOCTh B CPeHEM HMJIM BBHICOKOM JAaBJIECHUM BO3HUKAET TaKXkKe BCIE-
CTBHE 3HAYUTEIbHOU MPOTSIKEHHOCTH FOPOJICKUX Ta30IPOBOJIOB, HECYIIUX OOJbIINE Ha-
TPY3KHU.

3. B neHTpanbHbIX palloHaX TOPOJAOB CO CTApOM 3aCTPOMKOM IIMPUHA YJIUIl U MPOE3-
J0B HeOOJIbIIask M MPOKIIAJIKa ra30IPOBOIOB BHICOKOTO JABJIEHUSI MOXKET OKa3aThCsl HEOCY-
niectBuMoii. Kpome Toro, npu BbICOKOI TUIOTHOCTH HACETIEHUS 0 YCIOBUSM 0€30MaCHOCTU
1 y100CTBa 3KCILTyaTalluy MPOKJIAKa Ta30IPOBOIOB BBICOKOTO JABJICHUS HEXeIaTeIbHa.

4. llIxadHble ra30peryasTOpHbIE MyHKTHI, pacrojiaraeMble Ha CTEHaX 0OIEeCTBEHHbIX
31aHUI1 HEMPOU3BOACTBEHHOI'O0 XapaKTepa U CTEHAaxX KWIbIX 3[IaHU, pa3peraercs Mnpucoe-
IUHATH K raszonpoBojgaMm ¢ naasienuemM a0 0,3 Mlla, T. e. Kk ra3ompoBojaM CpeIHETO
JaBJICHUS.

5. Hannuue HeCKOJMbKUX CTyIEHEH JaBieHUs ra3a 00bIACHIETCS €llle TeM, YTO CUCTe-
MBI Ta30CHA0KeHUsT OOJIBIINX TOPOJOB CTPOUIIH, PACIIMPSIN U PEKOHCTPYUPOBAIHN B TEUe-
HHUE MHOTHX JIET U Ta30IPOBOJIbI B LIEHTPAIBLHON YacTH Topojaa ObUIM 3alpOEKTUPOBAHBI HA
MEHbIIIee JaBJICHHUE, YEM TO, KOTOPOE pa3peliaeTcs npaBuiiaMyd 0€30MacHOCTH B HACTOSIIIIEE
BpEMS.

I"'opoackue razonpoBobl MOKHO pa3/ieuTh Ha CIEAYIOIINUE TPU IPYIIIIbL:

1) pactnipenenurenbHble Ta30MPOBObI, 110 KOTOPBIM T'a3 TPAHCHOPTUPYIOT MO CHAO-
KAEMOM ra3oM TEPPUTOPUHM U MOJAIOT €ro MPOMBIIUIEHHBIM MOTPEOUTENSIM, KOMMYHaIb-
HBIM TMPEANPUATUSM U B palilOHBI KWIBIX JOMOB. PacmpenenuTenbHble Ta30MpoBO/IbI ObIBa-
IOT BBICOKOTO, CPEJTHET0 U HU3KOTO JABJICHHUS, KOJIBLIEBhIE U TyNUKOBBIC, a MX KOHPUTYypa-
L1l 3aBUCUT OT XapaKTepa IIAHUPOBKYU TOPOAA;

2) aDOHEHTCKHE OTBETBJICHUS, MOAAIOIINE ra3 OT PACHPESIUTEIbHBIX CETeH K OT-
JETBHBIM TTOTPEOUTEIISM;

3) BHYTPUIOMOBBIE U BHYTPHUIIEXOBBIE Ta30MIPOBO/IbI, TPAHCIIOPTUPYIOIIUE a3 BHYT-
pH 37aHUS ¥ pacIipeiesisiolIre €ro Mo OT/AEbHBIM ra30BbIM IPUOOpaM U arperaTam.

OCHOBHBIE TOPOJICKME PaCHpPEIEIUTENbHbBIE Ta30IPOBOBLI BBICOKOTO WU CPEIHErO
JABJICHUS MPOEKTUPYIOT KaK €AUHYIO CETh, MOJIAIOIIYI0 ra3 MPOMBIIUICHHBIM MPEIIPUSITH-
SIM, OTOTTUTEJIbHBIM KOTEIbHBIM, KOMMYHaIbHBIM MOTpeouTesim u B ceteBbie [ PII. ITpoek-
THPOBAHHUE €IMHON CETH KOHOMHUYECKHU BBITOJHEE, YeM MPOKIIAIKa pa3JeibHON, YTO 00b-
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SICHSAETCST OOJIBIIIEH CTOMMOCTHIO TIPOKJIAIKH MApAJIEIbHBIX Ta30TPOBOJIOB, YEM OJIHOTO Ta-
30IIPOBO/Ia, HECYLIETO Ty ke Harpy3ky. Kpome Toro, kommyHasiabHasi U ObITOBasi Harpy3Ku
SIBJISIFOTCSI OTHOCUTEIHHO HEOONBIIMMU 110 CPABHEHUIO C IPOMBIIIJIEHHOM, U BKIIOUEHUE UX
B OOIIMIA MOTOK Ta3a MPUBOIUT JIUIIb K HEOOIBIIOMY YBETUUYEHUIO CTOUMOCTHU CETH.

Ha Bb160Op crcTeMbl Ta30CHA0KEHUS TOPOAa OKa3bIBAET BIUSHUE Pl (aKTOPOB, OC-
HOBHBIE U3 KOTOPBIX — pa3Mepbl TOpoia, 0COOEHHOCTH €ro IJIAHUPOBKHU U 3aCTPOMKH, TUIOT-
HOCTb HACEJICHMS; YHCIO U XapaKTep MPOMBIIUICHHBIX MOTPEOUTENeH U AJIEKTPOCTAHIINI;
HaM4Yre OOJBIINX €CTECTBEHHBIX WM MCKYCCTBEHHBIX MPETSITCTBUN ISl MPOKIIATKU Ta30-
IPOBOJOB (PEK, 03€p, KEJIEIHOJOPOKHBIX Y3JIOB U TPp.); MEPCHEKTUBHBIN MJIaH Pa3BUTHUS
ropona. [Ipu mpoexkTUpOBaHUM CHUCTEMBI Ta30CHA0KEHHs pa3pabdaThIBAIOT PsAJl BApUAHTOB
U MPOBOAAT UX TEXHUKO-3KOHOMHUYECKOE CpaBHEHHE. [[1s1 cTpouTenbcTBa MPUMEHSIOT ca-
MBI/ BBITOJIHBIM BapUaHT.

[To MecTy mpoKIaAKu ra3onpoBOAbI MOAPA3ACISAIOT HA HAPYXKHbIE U BHYTPEHHHUE.
Hapy»Hble ra30npoBOobl MO0 CIIOCO0Y MPOKIAIKH JENATCS Ha MOA3EMHBIE U HAJ3EMHBIE.
Ha Tepputopun ropooB ¥ HaCEIEHHBIX IyHKTOB Ta30IPOBOJBI MPOKIAIBIBAIOT B TPYHTE.
[Tpu mpoeKTHUPOBaHUHU MOJ3EMHBIX Ta30MPOBOJIOB PEKOMEHIYETCs NMPEAyCMaTpUBaTh MOJIH-
STUJICHOBBIE TPYOBI, 32 UCKIIFOUEHHUEM CIIy4aeB, KOT/Ia 10 YCIOBHUSIM MPOKIIAKU, 1aBICHUIO
W BUJY TPAHCIOPTHUPYEMOTO Ta3a 3TU TPyObl MPUMEHATH Henb3s. [Ipokianka Hag3eMHOTO
ra3onpoBO/ia OCYUIECTBIISIETCSI MPU TEXHUYECKOM OOOCHOBaHMM, KOTOPOE COCTABIISIETCS
MPOEKTHOW OpraHu3aluel UCXO0/I U3 CIOXKUBIIUXCS apXUTEKTYPHO-TNIAHUPOBOYHBIX, TPYH-
TOBBIX U IPYTUX YCIIOBUM paliOHA CTPOUTEIILCTBA.

[Tpoknanky pacmnpeaeTuTeNbHBIX Ta30MPOBOIOB MO YIIHIIAM PEKOMEHIYETCS TIPey-
CMaTpHBaTh Ha pa3/IeIUTENIbHBIX M0JI0CaX, U30eras Mo BO3MOKHOCTH MPOKJIAJAKH Ta30Ipo-
BOJIOB I10/] YCOBEPIIIEHCTBOBAHHBIMH JIOPOKHBIMU MOKPBITUSIMH.

Jljis ra30mpoBOIOB MPOMBIIUIEHHBIX U KOMMYHAIBHBIX MPEINPUATAN 1eIeco00pas-
HO MpeaycMaTpUBaTh HA/I3EMHYIO MPOKIAJIKY MO CTEHAM M KpbllIaM 3JaHHil, M0 ornopam
u scTakangam. JlomyckaeTcs HaJ3eMHas MPOKJIaJKa BHYTPUKBAPTAIBHBIX (IBOPOBBIX) ra3o-
MIPOBOJIOB HA OTIOPax M Ha CTEHAX 3IaHUM.

[TomzeMHBIE TA30TPOBOIBI MPOKIIAABIBAIOT IO TOPOJICKAM TTpoe3aam. Pexomenmayercs
npelycMaTpuBaTh MPOKIAJKY B TEXHMYECKOW 30HE WM B TOJIOCE 3EJICHBIX HACaXIACHHI.
["a3ompoBOIBI BEICOKOTO JTABJIEHUS CJIEIYET MPOKIAAbIBATh B pailoHaX C MaJIOi MIIOTHOCTHIO
3aCTPOMKH W TIO TIPOE37]aM ¢ Majol HACHIIIEHHOCTHIO IPYTHMH MOJ3EMHBIMH KOMMYHHKA-
musiMu. [Ipokiagka ra3onpoBoIOB MO MPOe3AaM C YCOBEPLICHCTBOBAHHBIM JTOPOKHBIM TO-
KPBITHEM, a TAKXK€ MapajuiebHO MyTSAM AIEKTPUPHUIIMPOBAHHBIX KEIE3HBIX JOPOT Ha pac-
ctosinuu MeHee 50 M He pekoMeH1yeTcs. PaccTosHUS IO TOPU3OHTATIHN MEXKAY O3EMHBIMU
U APYTHEMH COOPYKCHHUSIMH JIOJDKHBI ObITh HE MEHEE BEJIMYHH, YKa3aHHBIX B [1].

Bri6op Mecta mpokiaaky (Haa3eMHasi Wid TOJ3eMHAs) M MaTepuaia TpyO Jjis ra3o-
POBOJIa CIEAYyeT MPeayCMaTPpUBaTh C yYETOM MYUYUMHUCTOCTH TPYHTA U CBOMCTB Tasa.

[Ipoknanky CTagbHBIX Ta30MPOBOAOB B HEMYYHMHHCTHIX TPYHTaX CIEAYET OCYIIECTB-
J5Th Ha riryOuHe He MeHee (0,8 M OT MOBEPXHOCTH 3eMJIM JI0 Bepxa razonpoBoja uiu Qyr-
asipa. B mecTax, riae He mpenycMaTpUBaeTCsl ABUKEHUE TPAHCIIOPTa U CeNbCKOXO3SIMCTBEH-
HBIX MAIllMH, TJyOWHa IMPOKJIAIKH CTAIBHBIX T'a30MPOBOJOB MOXKET ObITh yMEHbIIEHA, HO
He MeHee 0,6 M I HEMYYHHUCTBIX TPYHTOB. B MyYMHUCTHIX TPYHTAX TITyOMHA 3aJT0KCHHS
ra3onpoBo/ia JOJKHA ObITh HMXKE MIyOMHBI CE30HHOTO MPOMEP3aHUs TPyHTA.

[TonmuaTHneHOBBIE TPYOBI, PUMEHSIEMbIE JIJIsi CTPOUTEIHCTBA Ta30MIPOBOIOB, JOJKHBI
nmeth kKo durment 3anaca npounoctr o 'OCT P 50838-95 ne menee 2,5.

He nonyckaercst npokiiajka ra3onpoBOI0B U3 MOJIMITHUICHOBBIX TPYO:

1) Ha TeppuTOopuM noceneHuit npu nasienuu ceime 0,3 Mlla;
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2) BHE TEppPUTOPHUHM TTOceNeHu pu AasiaeHuu cbiiie 0,6 Mlla;

3) it TpaHCTIOPTUPOBAHUS Ta30B, COJEPXKAIIUX apOMATHYECKUE U XJIOPUPOBAHHbBIE
YTIEBOIOPObI, a Takxke Kuakoit gazet CYT;

4) nmpu TeMIiepatype CTEHKH Ia30MpoBoJIa B YCIOBUAX dKCIuTyaTauuu Huxke —15 °C.

[Ipu nmpumenenuun TpyO ¢ kod(pduimeHToM 3amaca MPOYHOCTH HE MeHee 2,8 paspe-
mIaeTcs MpOKIIaJiKa MOJIMATUIIEHOBBIX ra3onpoBooB naBieHueM cBbime 0,3 mo 0,6 Mlla
Ha TEPPUTOPHUSIX MOCEIECHUHN C NPEUMYILIECTBEHHO OJHO-, IBYXATAXKHON U KOTTEIKHOU KHU-
701 3acTporkoi. Ha TeppuToprun MallbIX CENbCKUX MOCEICHUN pa3peracTcs MpoKIaaKa mo-
JUATUJICHOBBIX ra30npoBoioB AaBieHueM 1o 0,6 MIla ¢ koadduiimeHTom 3amaca mpoOYHOCTH
He menee 2,5. [lpu 3Tom riryOuHa npokiIaaky JomkHa ObiTh He MeHee 0,8 M 10 Bepxa TpyObl.
Jiist ropo10B mpuHUMaroTcst Koadumpent 3amaca npounoctn C = 2,8 u riryOnHa 3a10xKe-
HUA HEe MeHee | M.

KoaddummenT 3anaca npouyHOCTH MOKET OBITH ONpeieieH 1o Gpopmyiie

_ 2MRS
MOR(SDR - 1)’

(10)

rae MRS — mnokazareib MUHHUMAJIbHOM JUIMTEILHOW MPOYHOCTH TonudTUiIeHa, Mlla;
MOR — makcumanbHOe pabouee napnenue, MIla; SDR — ctanmapTHOE pa3MepHOE OTHOIIIE-
HUE HapyHOTro uaMeTpa d K TOJILUHE e CTEHKH TPYyOBbI.

SDR:i (1T)

e

IIpu nmpoeKkTHpoBaHMY ra30IPOBOAOB AJIs PAHOHOB C ITyYHHUCTBIMH, IPOCAAOYHBIMU
1 HaOyXaloUMMH IPyHTaMU PyKOBOACTBYIOTCs TpeboBanusimu CHull 42-01-2002.

['myOuHa npokIaaKy ra30npoBOAOB MPU OJUHAKOBOM CTENEHU MyYUHUCTOCTH, HAOy-
XaeMOCTH WJIM MPOCAZ0YHOCTH 10 Tpacce MPUHUMAETCS 10 Bepxa TPpyObl:

1) B cpenHenyYMHHUCTHIX, CpeIHEeHa0yXalommX, CUIbHOMYYMHUCTHIX U I Trma mpo-
cagouHocty — He meHee 0,8 rryOuHbl npoMep3anusi, HO He MeHee 0,9 M;

2) B 4pe3MEpPHONMYyYMHUCTHIX U CHIIbHOHaOyxaromux — He MeHee 0,9 rimyOuHBI TIpo-
Mep3aHusi, HO He MeHee 1,0 M.

[Tpoknanka ra3o0npoBOIOB B CIA0OMYyYHHUCTHIX, cllaboHabyxaromux u | Tuna npoca-
JOYHOCTH TPYHTaX JA0JDKHA MPEAyCMaTPUBATHCS B COOTBETCTBUM C TpeboBaHusimu [11].

[Tpoknaznka ra3onpoBoOJIOB B TPYHTaX HEOJMHAKOBOW CTENEHU IMyYHMHHUCTOCTH, Haly-
Xa€MOCTH WJIM ITPOCATOYHOCTH M0 Tpacce (PE3KO MEHSIOLIUICS COCTaB IPyHTa, U3MEHEHHE
YPOBHS TPYHTOBBIX BOJ, IEPEXO Ia30MpPOBOIA U3 MPOE3KEN YacTh JTOPOrH B ra3oH U Jp.),
a TaKKe B HACBIITHBIX IPyHTax IMpUHUMAETCs 0 Bepxa TpyOsl — He MeHee 0,9 riryOuHbI npo-
Mep3aHus, Ho He MeHee 1,0 M.

PaccTosinust mo ropu3oHTaNM (B CBETY) OT ONMMKAUIINX MOJI3EMHBIX WHKEHEPHBIX Ce-
Tel 10 3JaHUI U COOPYKEHUH clieAyeT NpUHUMaTh 1o Tadm. 4 [11].
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Tabnuya 4

i J10 31aHUH U COOPYKEHUI

Paccrosinust mo TOPU30HTAJHU OT MOA3€MHbBIX HHKCHEPHBIX CETE
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PaccTosiHust Mo ropu3oHTaNIN (B CBETY) MEXAY COCEIHUMH MHKEHEPHBIMHU IOJI3EM-
HBIMH CETAMM IPU MX MapayieIbHOM pa3MEUIeHUH CcleAyeT MpUHUMaTh Mo Tabi. 3,
a Ha BBOJAaX MHYKEHEPHBIX CETEM B 3[aHUAX CEJIbCKUX InoceneHuil — He meHee 0,5 m. Ilpu
pa3Hulle B ITyOMHE 3aJ0KEHUsI CMEXHBIX TpyOOIrpoBo 0B cBbilie 0,4 M paccTOsiHUSA, yKa-
3aHHbIE B Ta0JI. 5, cieayeT yBeIM4YUBaTh C YU4E€TOM KPYTHU3HBI OTKOCOB TpaHILEH, HO HE Me-
Hee MIyOMHBI TPaHILEH 10 MOAOIIBbI HACHIITN U OPOBKU BBIEMKH.

VYka3annole B Ta0n. 4 U 5 pacCTOSIHUA JOMYCKAETCS YMEHBINATH MPHU BHIIOIHEHUN
COOTBETCTBYIOLIMX TEXHUYECKUX MEPONPUATHUN, OOecreurBarolMX TpeOoBaHMs Oe3omac-
HOCTH U HaJIC)KHOCTH.

PaccrositHue oT ra3onpoBojia A0 HapyKHBIX CTEHOK KOJIOJLEB U KaMep APYrux Moi-
3eMHBIX MH)XEHEPHBIX ceTel ciefyer npuHuMmaTth He MeHee 0,3 M (B cBETy) MpU YCIOBHUHU
coOmtoieHUsT TpeOOBaHUM, MPEAbIBISIEMBIX K MPOKIJIAIKE ra300pOBOJAOB B CTECHEHHBIX yC-
JIOBMSIX HA Y4YacTKax, IJIE PaCCTOSHHUE B CBETY OT ra3olpoBOJa 10 KOJIOALIEB U KaMep Apy-
IMX TOJ3EMHBIX MH)XEHEPHBIX CETE MEHEE HOPMATHBHOI'O PACCTOSIHUS JUIsl JAHHOW KOM-
MYHUKAaIUH.

ITo pexomennmanusm [11] momyckaercs ykiaaka IByX W 0oJiee, B TOM YHCIIE CTallb-
HBIX Y TOJUATUJIEHOBBIX T'a30MPOBOJIOB B OJIHOM TpaHIIEE HAa OJHOM WM Pa3HBIX YPOBHSIX
(crynmenssmMu). B aTuxX ciywasix, a Takke IOpH MPOKIAJKEe MPOEKTHUPYEMOro Ia3omnpoBOja
BJIOJIb JICHCTBYIOIIETO Ta30MpoBOjia BhICOKOTO aaBieHus (ceime 0,6 MIla no 1,2 Mlla),
PacCTOSIHME MEX]ly Ta30IPOBOJIAMHU CIIELYET IPUHUMATh UCXOMs U3 YCIOBUIA BO3MOKHOCTH
MPOU3BOJCTBA CTPOUTEIILHO-MOHTAKHBIX M PEMOHTHBIX PaOOT IS CTAIbHBIX Ta30MPOBOIOB
muameTpoM 10 300 mm — He Menee 0,4 M, muamerpom Oosiee 300 mm — He MeHee 0,5 M,
u He MeHee 0,1 M U1 MOJIMATUIIEHOBBIX ra30npoBoAoB. [Ipyu napamiensHOR Mpokiaake ra-
30IPOBOJIOB PACCTOSIHHE MEXKIY HUMHU CIEAyeT NPUHUMATh, KaK JJIsl Ta30MpoBoAa Ooblie-
ro JuameTpa.

[Ipu pa3uulie B TiyOnHE 3aJI0)KEHUN CMEXHBIX Ta30MpoBoa0oB cBhilie 0,4 M yKa3aH-
HBIE PaCCTOSIHUA CJIENYET YBEIMYMBATh C YYETOM KPYTHU3HBI OTKOCOB TPaHILIEH, HO IIPUHM-
MaTh HE MEHEE Pa3HMIIbI 3aJI05KEHUS Fa30IPOBO/IOB.

[Ipu nmepeceueHU ra3onpoBOJAOM Pa3IUMYHbIX MOJ3EMHBIX MH)KEHEPHBIX CeTel pac-
CTOSIHUE MEX]ly HUMHM 110 BEPTUKAJIU B CBETY JOJKHO ObITh He MeHee 0,2 M, mpu nepeceye-
HUU AJIEKTPUUYECKUX CETEMl — B COOTBETCTBUHU C yKa3aHMSIMH IPAaBHJI yCTPOICTBA 3JIEKTPO-
yctanoBok (ITYD).

Apmarypy, yCTaHaBIMBA€MYylO Ha ra3olpoBOfax, CIEAyeT pacroyiaraTb He OJke
2 M OT Kpasi IepeceKaeMbIX KOMMYHHUKAUI U COOPYKEHHIA.

[Ipn mepeceueHrr ra3onpoBOJaMU KaHAJIOB TEIUIOCETH, KOJJIEKTOPOB, TOHHENEH
UX TPOKJIAABIBAIOT B (QyTIIApaxX, BRIXOASIIUX HA 2 M C KaXKJI0i CTOPOHBI OT HAPYKHBIX CTe-
HOK IEPECeKaeMbIX COOPYKEHHI; MPHU 3TOM JOJKEH ObITh 00s3aTeIbHBIH KOHTPOJb BCEX
CBapHbBIX CTHIKOB B IIpe/EIax MEPECEUYEHUs U IO 5 M B CTOPOHBI OT HAPY’KHBIX CTEHOK He-
paspymaromumMu Merogamu. Ha ogHoM KoHue pyTisipa 1oikHa ObITh KOHTPOJIbHAsS TPyOKa.
["azonpoBoAbl, TPAaHCHIOPTHUPYIOIIME BIIAXKHBIM a3, yKIaAbIBAIOT HHMKE 30HBI CE30HHOTO
npomMep3anus rpyHTa ¢ ykiaoHoMm > 0,002 %o (mpomusuie) ¥ yCTaHOBKOW KOHAEHCATOCOOp-
HUKOB B HU3IIHUX TOYKAX.

HanzeMHy10 NpokiaaKy CTaldbHBIX Fa30IPOBOAOB MPOU3BOJAT MO HAPYKHBIM HECTO-
paeMbIM MOKPBITUAM 3/1aHUH, OTIEIBHO CTOSALIMM KOJIOHHaM U 3ctakajgam. 1lo crenam ra-
3U(HUIUPYEMBIX KHUIBIX W OOIIECTBEHHBIX 3JaHUH OMyCTHMa IMPOKIAIKa Ta30mpoBOAa
¢ naBnenuem He Oonee 0,3 Mlla (uckirodast TpaH3UTHYIO MPOKIAAKY). ["a30mpoBo bl BBICO-
koro nasneHus 1o 0,6 MIla M0oXHO NpOKIaABIBATh TOJNBKO MO TNIyXUM CTEHAM WM HaJ OK-
HaMM BEPXHUX 3TaXKEW MPOU3BOACTBEHHBIX 3JaHUN. ['a30npoBObI, IPOIOKEHHBIE 10 CTEHAM
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Tabnuya 5

PaccTosinus nmo TOPpU30HTAIU MEKAY COCCAHUMHU HHKCHEPHBIMU NMOA3CEMHBIMHA CETSAMHU MPH UX NMApPAJLJI€/JIbHOM pasMEIllCHUN

(44

Paccrosiaue, M, 1o ropu3oHTaH (B CBETY) 10
razonpoBoJioB JaBienus, Mlla o
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Hu3koro a0 0,005 1 1 1 0,5 0,5 0,5 0,5 1 1 2 1 2 1
cpemnero caaime 0,005 1 1,5 1,5 0,5 0,5 0,5 0,5 1 1 2 1 2 1,5
10 0,3
BBICOKOTO:
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3/IaHUs, HE JIOJDKHBI HApyIIaTh apXUTEKTypy ero (acama. BeicoTy mpokIaaku MPpUHUMAIOT
TaKoOM, 4TOOBI Ta30MPOBO/IbI OBLIN JTOCTYMIHBI JJII OCMOTPAa M PEMOHTa M 4TOOBI ObLTa HC-
KIIFOYEHa BO3MOXXHOCTh WX MOBpEeXACHHs. MHUHUMAaNbHBIE PACCTOSHUS OT Ta30MpPOBOJIOB,
MPOJIOKEHHBIX HA OMOPaX, 10 COCEAHMX 3IaHUN U COOpPYX EHUU M3MeHsAI0TCs oT 1 10 40 m
B 3aBUCHUMOCTH OT TUIIA COOPY>KEHUS U JABJICHUS ras3a.

[Ipu nepeceyeHNN HAA3EMHBIX Ta30MPOBOJIOB C BO3AYIIHBIMU JMHUSIMU JIEKTpPOIIE-
penadu OHU JTOJDKHBI IPOXOIUThH HUXKE JTMHUM dJiekTponepenadn. Ha razonpoBoje J0IKHBI
OBITH TPETYCMOTPECHBI OTPAXKIACHUS JUIsI 3alUTHI OT TAJCHHUS HA HErO JJICKTPONPOBOJA.
PaccTrostHue Mex1y ra3onpoBOIOM U JIUHUSIMU AJIEKTPOINEpeiaut, a TAKXKe pa3Mepbl Orpax-
JEHUS] TIPUHUMAIOT IO TMpaBWJIaM YCTPOMCTBA 3JIEKTPOYCTaHOBOK. BO3MOKHA mMpokiaaka
ra3onpoBOOB Ha OMOpax M 3CTaKagaX COBMECTHO C TPyOOIPOBOAAMHU IPYrOro Ha3HAYCHHS
MIPU YCIIOBUM OOECIIeUeHUsI CBOOOHOTO OCMOTpa M PEMOHTA Ka)XJA0ro M3 TPyOOIPOBOIOB.
Paccrosinust Mexy razomnpoBOJOM U TpyOOINPOBOJAMU HPHU UX COBMECTHOM MPOKIAJIKE
u nepeceyeHun npuHuMaroT ot 100 1o 300 MM B 3aBucuMocTH OT auamerpa. CoBMecTHas
MTPOKJIAJIKA TA30IIPOBOIOB € AIEKTPOIMHUSAMU JIOJDKHA COOTBETCTBOBATH [1YD.

HanzeMHble ra3onpoBoAbl CleAyeT MPOECKTUPOBATh C YUYETOM KOMIICHCAIIMHM TeMIle-
paTypHBIX Y/UIMHEHUN MO (paKTUYECKH BO3MOKHBIM TeMIIepaTypHbIM ycioBusiM. Eciu npo-
JOJIbHBIE TehopMaIriiy HENb3sl KOMIICHCHPOBATh 3a CYET HM3THOOB Ta30MpOBOMA, MPEIy-
CMOTPEHHBIX CXEMOH (32 CYeT CaMOKOMIIEHCAIMH), TO CJIEyeT yCTaHABIIMBATH JMH30BBIC
win [1-06pa3Hbie komneHcaTopbl. CaaTbHUKOBBIE KOMIIEHCATOPHI Ha Ta30MPOBOJIaX yCTAHAB-
JIMBATh HEJb34.

HanzeMHbIE Ta30mpoOBOABI B 3aBHCHMOCTH OT JABJICHUS CJCIyeT IPOKIIAIbIBATH
Ha OIopax M3 HErOPIOYUX MaTepUasoB WU MO KOHCTPYKLMSIM 3/JaHUM U COOPYKEHUH B CO-
OTBETCTBUHU C TaOI. 6.

Tabruya 6
Pasmelnenue Ha3eMHBIX ra30MPOBOI0B

JaBnenue raza
Pa3menienue Ha3eMHBIX Ta30IIPOBOOB B ra3oIpoBo/Ie,
MIla, e 6onee

1. Ha oTnenbHO cTOSAIIMX ONOpax, KOJOHHAX M ACTaKagax 1,2 — nns mpu-
pOIHOTO rasza
1,6 — nns CYT

2. KotenbHble, TPOM3BOJICTBEHHBIE 3/1aHUs C ToMeleHusiMy kateropuit B, I' u ] u 31a-
aust [HC (I'HID*, obmiecTBeHHBIE W OBITOBBIE 37aHUS MPOM3BOACTBEHHOTO Ha3Haue-
HUS, a TAK)KE BCTPOCHHBIE, PUCTPOCHHBIC M KPBIIIHBIC KOTEIBHBIE K HUM:

a) 1o CTeHaM W KPOBJISIM 3IaHHA:

I u II crenieneit ornecrolikocTH Kiacca nokapHoit onacHoctr CO (mo CHull21-01-97%); 1,2%%*

II crenenn oraecroiikoctH kitacca C1 u IIl crenenn oraecroikoctu kimacca CO; 0,6**
0) 1Mo cTeHaM 3JIaHuit:

III crenenn oraecroiikocTu kinacca Cl, IV crenenn oraecrorikoctu kiacca CO; 0,3%**

IV crenrenu orumecroiikoctr kinaccoB C1 u C2 0,005%*

3. XKunsle, atMUHNACTpATHBHBIE, OOIIECTBEHHbBIE U OBITOBBIC 3/IaHHS, @ TAK)KE BCTPO-
€HHBIE, IPUCTPOCHHBIC U KPBIIIHBIE KOTEIbHBIC K HUM:

a) o CTeHaM 3JIaHWH BCEX CTCTIICHEH OTHECTOUKOCTH; 0,005

0) B ciryuasx pasmernenus LLIPII nHa HapyXHBIX cTeHax 3maHn# (Toasko fo HIPIT) 0,3

*JlaBiieHHE Ta3a B ra30MpoBOjIe, MPOKJIAABIBAEMOM 0 KOHCTPYKIIUSAM 3JIaHH, HE JOJDKHO MPEBBIIIATH BEIHU-
YHH, YKa3aHHBIX B Ta0J. 6 I COOTBETCTBYIOLIHMX MOTPEOUTEIICH.
** 'HC — razonanonaurenbHas ctanus, [ HI1 — ra3oHanoTHATETLHBIN TyHKT.
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Benuuuny nposnera Mexay OnopaMH CTalbHBIX ra30MpPOBOOB, TPAHCIIOPTUPYIOIINX
OCYILICHHBIN Ta3, ONPEeeaiOT U3 YCIOBUN MPOYHOCTH MHOTOINPOJICTHOM OalOYHOM CUCTe-
MBI C YYETOM Harpy3ku OT COOCTBEHHOTO Beca, Beca TPAHCIIOPTHPYEMOro rasza, CHera Wiu
oOneneHeHust TPyObl, a TAaK)Ke OT BO3JCHCTBUS BHYTPEHHETO JABJICHUS, BETPOBOTO JaBJIe-
HUSl, TEMIIEpaTypbl U JIp.

PaccTtossHus Ha3€MHBIX Ta30MPOBOJIOB OTHOCHUTENIBHO 3JaHUN M COOPYKEHUU TpHU-
BEJIEHEI B Ta0II. 7.

Tabnuya 7
MuHuMAaIbHBIE PACCTOSIHUS 110 TOPU30HTAJIN B CBETY OT HAJ3€MHBIX Fa30MPOBO/IOB,
MPOJI0KEHHBIX HA ONOPAaX, /10 31aHUIl U COOPY:KeHH I

Paccrosnus, M, npu nasnennu Mlla

31aHus U COOPYKEHUS Bouee Bounee
Jlo 0.3 0,3 10 0,6 0,6 10 1,2
[Tpon3BoCTBEHHbIE U CKIIAACKHUE 3/IaHHSI C MPOU3BOJICT- 5 5 10

BaMM, OTHOCSIIVIMUCS I10 MOYKapHOM, B3PbIBHOW U B3pbI-
BOTIOKapHO# onacHoCTH K Kateropusm A, b, Bu E

To xe, x kareropusm I" u J| 2 2 5

OTKpBITBIE CKJIAAbl JETKOBOCIUIAMEHSIOIIUXCS U TO- 10 10 20
PIOYMX KHUIKOCTEH M CKIAJbl TOPIOYUX MaTepHAaJIOB,
pacIoIoKeHHBIC HA TEPPUTOPUH  ITPOMEBIIUICHHBIX

HpEeANpUATUHN

To xe, BHE TeppUTOPHH 20 40 40
JKunelie n oO1iecTBEHHBIE 31aHNS 2 5 —
Kenesnonopoxuele W TpamBaiiHbie TyTH (IO Onu- 3 3 3

JKAUIIIero penca)

[NoazemMHble KOMMYHHKALUH: BOJOIIPOBOJ, KaHAIU3a- 1 1 1
s, TpyObl Termodukanyy, TenedoHHas KaHalM3a-
s, AIEKTpUIecKre KabenbHble 6J0KH (0T Kpas ¢pyH-
JTAMEHTa OTIOPHI Ta30MPOBO/IA)

Orpajia OTKPBITOM AJIEKTPOITOACTAHITHH 10 10 10

ITpoBoa BO3YIIHBIX JIMHUHI 3JIEKTPOIEPEIaYr He meHee BBICOTBI OIOPBI JIUHUM 3IEKTPOIIE-
penayn

To ke, B CTECHEHHBIX YCIIOBUAX He menee yka3aHHbIX B Tabi. 8 pH yciaoBUU

3allIMTHOT'O 3a3€MJICHHS I'a30IIpOBOJIa

Hoporu (oT OGOpAIOPHOTO KaMHS, BHEITHEH OpOBKH 1,5 1,5 1,5
KIOBETA WJIH TIOJIOIIBHI HACKIITA JOPOTH)

Coopy»XeHHSI ¢ OTKPBITHIMA WCTOYHWKAMHW OTHS M MECTa 10 10 10
BBIITYCKa PACIUIaBICHHOTO METAIIA

Ipumeuanus:

1. Ecnu BpICOTa OMOPHI MPEBBIIIAET BHICOTY JIMHUM AJICKTPONEPEIad, PACCTOSHUS MEXKIY Ta30Ipo-
BOJAMH U IMHUEH AIIEKTpOIIepeiadn CIeIyeT MPHHUMATh He MEHEe BRICOTHI OIIOPBI T'a30IIPOBO/IA.

2. PaccrostHus 10 3aHUH HE HCKITIOYAIOT BO3MOXKHOCTH MPOKJIAJAKH Ta30IPOBOIOB IO CTEHAM U T10-
KPBITUSIM 3THX 3/1aHUH.
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Tabauya 8
MuHuMaIbHBIE PACCTOSTHUS N0 BEPTUKATH
OT MOJ3eMHBIX ra30MPOBOIOB 10 BO3AYIIHBIX JHHUA
JJIeKTponepeaayYu NPH NMepecedeHNnd B CBETY

Hampsoxenne JIOII, kB Paccrosiaue, M

Jo1 1
20 3
35-100 4

150 4,5
220 5
330 6

500 6,5

Hpumeuanus:

1. PaccTosiHuSL OT MPOBOAOB BO3MYIIHOW JIMHWUW 3JIEKTPOIEpPEadd 0 Ta30MPOBOJa M €ro BBICTY-
MAONIMX KOHCTPYKIIMI MPUHUMAIOTCS: 10 TOPU3OHTAIM — MPU HAUOOJIBIIIEM OTKIIOHCHUU TTPOBOJIOB, 110 BEP-
THKAJIA — TIpH HanOOJIBIIEH CTpelie poBeca.

2. Ilpu ompeneneHNH MUHUMAIBHBIX BEPTHKAIBHBIX U TOPU30HTAIBHBIX PACCTOSHHIA MEXIYy BO3-
TYTTHBIMU JIMHASIME 3JICKTPOTIEPEIaud W Ta30IIPOBOIOM 3aIUTHBIC OTPAKICHHUS, YCTAHOBICHHBIC HAMl HUM
(B BHIIE pELIETOK, Tajepei, MIoal0kK), pacCMaTPUBAIOTCS KaK YaCTH ra3omnpoBo/a.

1.7. TpyosI

TpyObl, mpuMeHseMbIe JUIsl CUCTEM ra30CHA0KEeHUS B HACTOSIEE BpEMSsl, U3TOTaBIM-
BAIOTCS U3 CIEAYIOLIUX MAaTePUAIOB: CTaU, TOJIUITHIICHA, MEIH.

JIJis MOa3eMHBIX Ta30MPOBOJOB CIEMYEeT NPUMEHSTh MOJMUITHICHOBBIE U CTaJbHBIC
TPyOBI, JIJIs1 HA3EMHBIX M HAJA3E€MHBIX Tra30MPOBOJIOB — CTalibHbIE TPYObl. JlJis BHYTpEHHUX
ra3onpoBO0B HU3KOIO AABJICHUS pa3peliaeTcs IPUMEHSTh CTalbHbIE U MEAHbIE TPYOBI.

JI71st Hapy KHBIX Ta30MPOBOJIOB U BHYTPEHHUX CPETHETO U BHICOKOTO JABJICHUS HCTIOJb-
3yIOTCS OECIIOBHBIC CTaJbHBIC TPYOBI, a UII BHYTPEHHUX Ta30MPOBOJOB HU3KOTO JTABICHUS
MOTYT MCHOJIb30BATHCS IIOBHBIE BOAOIa30MpPOBOIHbIE TPyObl. CTanbHbIE OECIIOBHBIE, CBAp-
Hble (MPSMOILIOBHBIE U CHHPATbHOIIOBHBIE) TPYObl U COEAMHUTENbHbBIE AETalu IS ra3o-
pacrpeaenTuTeNbHBIX CUCTEM JIOJKHBI OBITh M3TOTOBJICHBI U3 CTAJHM, COAepXkKallel He Oomee
0,25 % yrnepona, 0,056 % cepsor u 0,046 % pocdopa.

[TepcrieKTUBHBIM HANpaBJIE€HUEM SBIISETCS MPUMEHEHHE METAJUIOIUIACTUKOBBIX TPYO
Broporo mokosieauss tuna PE-RT/AL/PE-RT B cucremax BHYTPEHHETO Ta30CHAO0XKEHUS.
Marepunan PE-RT — 310 MeTaiutokataim3upoBaHHbIN MTOJIUITUICH, YCTOWYNBBIA K BBICOKOM
TEeMIIepaType U cTapeHuio. MeTaomiacTukoBas Tpyoa — 3T0 1ielbHasi, CBapeHHas! yJbTpa-
3BYKOM «BHAXJIECT» aJIFOMUHUEBAs TPyOa, 3alUIIeHHas U3HYTPH M CHAPYKU MOJIUITUIICHO-
BBIMU CJIOSIMU. Bce ciou coennHAI0TCs MeX Ty COO0M CrielnaibHbIM KIIEEM.

OCHOBHBIMU MTPEUMYILIECTBAMHU CBAPHBIX METAIIOIMIACTUKOBBIX TPYO SBISIOTCA:

JIOJITOBEYHOCTh, HA/ICKHOCTh B 3KcIutyatarmu. Cpok cimyxObl He meHee 50 jer. Cpok
cy>x0b1 TpyO PE-RT npu temnepatype 60 °C u padouem nasnennu 14,1 6ap cocrasiser 100 ner;

a0COMI0THAs! KUCTIOPOAOHEITPOHUIIAEMOCTh;

MaJioe JIMHEHHOE pacIIupeHHe;

HKOJIOTUYHOCTH, CTOMKOCTh K KOPPO3HH;

MaJiblii BEC;

ya00CcTBO MOHTa)ka (YHUBEPCATIbLHOCTh M IPOCTOTA HHCTPYMEHTA);

BBICOKasi PEMOHTONPUTOAHOCTH (0€3 MPUMEHEHHs CIIOKHOTO U TSHKEJIOro 000pyao-
BaHUS);
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BBICOKAs [ITyMOTIOTJIOMIAIONIAsi CIIOCOOHOCTH;

TEIJIONPOBOIHOCTh, MEHbIIAsA B 175 pa3, ueM y cranbHbIX, U B 1300 pa3, yem y men-
HBIX TPYO;

ACTETUYHOCTH, AHTUCTATUYHOCTH (HE MPOBOJAT Oy KIAOIIUE TOKH);

OTCYTCTBUE KOH/ICHCAILIU BIIarH;

COBMECTHUMOCTbD C JTIFOOBIMU (DUTUHTAMU.

[maBHBIM TPEUMYIIECTBOM TPYyO SIBIAIOTCA TMOBBIIICHHAs TEPMOCTOMKOCTH (10
125 °C) 1 BO3BMOXHOCTHh COCTUHATH UX KaK C MMOMOMIBIO TPATUIIMOHHBIX JAaTYHHBIX (HUTHH-
TOB, TaK U CBApKOMW JCIICBBIMH IJIACTUKOBBIMU (PUTHUHTaMU, KOTopbie B 5—10 pa3 neriesie,
4YeM JIaTyHHBIE.

[Tpumenenne MmetamnomaacTukoBbix TpyO PE-RT/AL/PE-RT mact cymecTBeHHBIH
skoHOMUYeckuit 3¢ dekt. KpoMe ynemieBieHns caMoil CUCTEMbI, SKOHOMHUYECKUN dPDEKT
YCUJIMBAETCS 3a CYET OBICTPOr0 MOHTa)Ka METAJIOIUIACTUKOBBIX TPYO, MUHHUMAJbHBIX 3a-
TpaT Ha TPAHCIOPTUPOBKY U XpaHEHUE (B CPABHEHHM CO CTAIBHBIMH) U TMOJIHOTO OTCYTCT-
BHUS 3aTpar Ha OOCITYy>)KHBAaHHE Ta30MIPOBOIOB METAJUIOIUIACTUKOBBIX TPYO B TEUEHHE BCETO
cpoka ux ciyx0sI (6osee 100 neT).

1.7.1. Boroop cmanvnoix mpyod 0aa cucmem 2a3oCHAOHCeHUA

CranbHble TpyObI JUIsl CUCTEM Ta30cHaOkeHus nasienueM 1o 1,6 MIla B 3aBucumo-
CTH OT PacyeTHON TeMIlepaTypbl Hapy>KHOI'O BO3JyXa paliOHa CTPOUTEIHCTBA U MECTOIO-
JI0KEHUS Ta30MPOBO/Ia OTHOCUTEIBHO MOBEPXHOCTH 3€MJIM CIEAYET MPUHUMATh:

no Tabn. 9 — Ig HApYKHBIX HA/I3€MHBIX Ta30MPOBOJOB, MPOKIAILIBAEMBIX B paii-
OHAaX C pacueTHOM TeMIlepaTypor HapykHOro Bo3ayxa He Huxe —40 °C, a Takxke moj3em-
HbIX M BHYTPEHHHUX Ta30MpOBOJIOB, KOTOpbIE HE OXJAXAAIOTCS J0 TeMIeparypsl
Hmxke —40 °C;

no tabn. 10 — a1 Hag3eMHBIX Ta30IPOBOIOB, MPOKJIAIbIBAEMBIX B paliOHAX C pac-
YETHOW TeMIlepaTypoil Hapy»)Horo Bo3ayxa Huxke —40 °C u moa3eMHBIX ra30IpoBOIOB, KO-
TOPBIE MOTYT OXJaXIaThCs A0 Temmeparypsl Huxe —40 °C.

Jlist cucteM ra3oCcHa0KeHus ClieyeT NpUHUMATh TPyObl, U3rOTOBIEHHBIE, KaK Ipa-
BUJIO, U3 YTIIEPOIUCTON cTaimu oObikHOBeHHOTO KadecTBa 1o 'OCT 380-94 u kauecTBEHHOM
craimu o 'OCT 1050-88.

Jliia razonpoBoaoB xuakoi ¢aszel CYI ciemyer npuMeHsTh, Kak MpaBHiIo, OECIIOB-
HBIE TPYOBI.

Jlomyckaercss MCHONB30BaTh AJI 3TUX Ta30MpPOBOJOB AIEKTPOCBapHbie TpyObl. [Ipu
3ToM TpyObl uameTpoM a0 50 MM mospkHbl npoitu 100%-HBIH KOHTPOJIb CBApHOTO IIIBA
Hepa3pylIaloMMid MeToAgamu, a TpyObl nuametpoMm 50 MM u Oojiee TakKe M HCHBbITAHHE
CBapHOTO 111Ba HA PACTSKEHUE.

Tpy6sr mo 'OCT 3262—-75 nomyckaeTcsi IPUMEHSITh JJII CTPOUTEIBCTBA HAPYKHBIX
Y BHYTPEHHHX ra30npoBoa0B HU3KOro nasieHus. Tpyosl nmo I'OCT 3262-75 ¢ ycinoBHBIM
auamMeTpoM 110 32 MM BKJIIOUHUTEIBHO JOIMYCKAaETCs MPUMEHATH AJIsi CTPOUTENHCTBA HMM-
MyJIbCHBIX Ta30npoBOAOB NaBieHueM a0 1,2 MIla BkimountensHo. [Ipu 3TOM rHYThIE y4a-
CTKHU MMITYJIbCHBIX I'a301IPOBOIOB JOJKHBI UIMETh PaIuyC M3rnda He MEHee JBYX Hapy>KHbIX
IMaMETPOB, a TeMIepaTypa CTEHKH TPyObl B TMEPHOJA OSKCIUIyaTallik HE IOJDKHA OBITH
Hrxke 0 °C.
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Tabnuya 9

CranbHble TPYOBI AJI CTPOUTEIHCTBA HAPYKHBIX HA/I3€MHBIX I'a30MPOBO/IOB, MPOKJIAIbIBAEMBIX
B paiioHaX ¢ pacyeTHO TeMnepaTypoii Hapy:kHOro Bo3ayxa He Huzke —40 °C, a Takke MOI3eMHbIX
W BHYTPEHHHX ra30MpoBOI0B, KOTOPbIe He OXJIAMKIAIOTCS 10 TeMmepaTypsl Huxke —40 °C

HapyxHpb1it
CraHaapT WK TEXHHYECKHE YCIOBUS Ha TPYOBI Mapka cranu, CTaHaapT Ha CTajb JuameTp
TpyOBI, MM
1. Dnextpocsapubie mpsvomiorbie o TOCT 10705-80*  (BCt2c¢n, BC13cn ne Menee 10-530
(rpyrma B) u 'OCT 10704-91 2-#1 kareropuu o 'OCT 380-94;
10, 15, 20 — mo I'OCT 1050-88
2. Dnexrpocsaphbie o TY 14-3-943-80 BCr3cn He MeHee 2-i KaTeropuu 219-530
o 'OCT 380-94;
10 —mo 'OCT 105088
3. DneKTpoCcBapHBIE I MAaTUCTPanbHBIX razoHedTe- [BCt3cn He MeHee 2-ii kaTeropun [To T'OCT
IIPOBOJIOB (TIPSIMOIIOBHBIE U CIIUPAIBHOLIOBHBIE) (K38) mo I'OCT 380-94; 20295-85
o ['OCT 20295-85 10 (K34), 15 (K38), 20 (K42) —
o 'OCT 105088
4. Dnextpocsapusie npsivornossie 1o TOCT 10706-76*  |BCt2cn, BCt3cn He Menee 630-1220
(rpynma B) u 'OCT 10704-91 2-it xareropuu o 'OCT 380-94
5. DIEeKTPOCBaApHBIE CO CTUPATBHBIM IIIBOM BCt2cn, BCt3cn He meHee 159-1220
o 'OCT 8696—74* (rpynna B) 2-it kareropuu o 'OCT 380-94
6. becmroBHbIE TOpsTUeehOpMUPOBAHHBIC 10, 20 —mo I'OCT 1050-88 45-325
no 'OCT 8731-87 (rpymma Bu I') u TOCT 8732-78*
7. BecmoBHBIE X0N0HO- U TetuionedopmupoBannbie (10, 20 — no TOCT 1050-88 10-45
o 'OCT 8733—87 (rpymma B u I') u TOCT 8734-75*
8. DneKkTpocBapHbIE CTUPATLHOIIOBHEIE mo TY 14-3-808-78 530-820,
mo TV 14-3-808-78 1020, 1220
9. bectioBHsbIe TopsiaenedopmupoBannbie mo TY 14-3- (10, 20 — mo TOCT 105088 57-426
190—82 (TONMBKO AJIs TEIUIOBBIX SJEKTPOCTAHLIUN)

Tlpumeuanus:

1. TpyObl o m. 6 1 7 cleAyeT NPUMEHSTh, KaK MPaBUIIO, IS Ta30IPOBOIOB KuUIKoH (azel CYT.
2. TpyOsl 31eKTpOCBapHbIE CIUPAILHOIIOBHBIC TPUMEHSIOT Ha MPSAMBIX Y4acTKaX ra30MpOBOIOB.
3. Jlnst TemImoBBIX 3NMEKTpOCTaHIUi TpyOBl U3 cTanu 20 ciemayeT IpUMEHSITh B pailoHaX C pacyeTHOM

temmnepaTypoil no —30 °C.

TpyOsI co ciupanbHbM BOM 110 TY 102-39-84 ¢ mpOTUBOKOPPO3UOHHBIM MOKPHI-
tiueM 1o TY 102-176—85 nomyckaeTcsi MPUMEHSITh TOJIBKO JJI MOA3EMHBIX MEKIIOCEIKO-
BBIX Ta30MpPOBOJOB MPHUPOAHOro rasa c¢ nasieHueMm no 1,2 Mlla B palioHax ¢ pacueTHOU
TeMIepaTypoil Hapy>kHOTO Bo3ayxa 10 —40 °C BKIIOUUTEIBHO.

Tpy6sr mo 'OCT 8731-87, u3roroBisieMble U3 CIUTKA, HETb3 MPUMEHSITH O€3 Mmpo-
BeneHus: 100 %-Horo KOHTPOJIL MeTaia TpyO Hepa3pylIalolUMHU METOAAMH.

[Tpu 3akaze Tpy6 no 'OCT 873187 ciemyeT yka3bIBaTh, 4YTO TPYOBI 110 ITOMY CTaH-
JapTy, U3TOTOBJISIEMBIC U3 CIUTKA, HEJIb3s MOCTaBisATh 6e3 100%-Horo KOHTPOJs Hepaspy-

mraromuMu METoAaMu.
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Tabauya 10

CrajibHble TPYObI 1151 CTPOUTEIbCTBA HA/I3eMHBIX I'A301IPOBO/I0B, IPOKJIAAbIBAEMbIX B palioHaxX
€ pacyeTHOI TeMIepaTypoii Hapy»kHOro Bo3ayxa Huxe —40 °C, 1 noa3eMHBIX ra30NPOBOI0B,
KOTOpbIe MOI'YT OXJIAKAATHCH 10 TeMnepaTypsbl Hixe —40 °C

CraHaapT Wi TEXHHYECKUE YCIIOBUS Ha TPYObI Mapka cTaiH, cranapr HapyxcHetd ua-
Ha CTaJlb METp TPyObI, MM
1. BecmoBHBIE X0N0JHO- U TeruonedopmupoBad- |10, 20 mo TOCT 1050-88 10-103
weie o 'OCT 8733-87 (rpymma B u I)
u I'OCT 8734-75
2. BecmioBHEIe ropsienepOpMUPOBAHHEIE 10, 20 mo I'OCT 1050-88, 0912C 45-108,
o 'OCT 8731-87 (rpynma Bu I') kareropun 6 mo OCT 19281-89, 127-325
u 'OCT 8732-78* 10I'C mo I'OCT 4543-71%*
3. BecmoBHEIE TopsUeehOPMUPOBAHHBIC 09I"2C kareropuu 6—8 57-426
mo TY 14-3-1128-82 mo 'OCT 19281-89
4. DnekTpocBapHbIe MPSMOIIIOBHBIE 17T1C-Y o TV 14-3-1138-82 1020, 1220
mo TY 14-3-1138-82
5. DIeKTpOoCBapHbIE AJI1 MaruCTPaIbHbIX 17T°1C (K52), 17T°C (K52); IIo T'OCT
ra3oHe(TeNnpOBOAOB (IIPSIMOILIOBHEIE 14XT"C (K50) xateropun 6—8 20295-85
u cnupanesuausie) mo 'OCT 20295-85 mo 'OCT 19282-73
6. DIIeKTpOCBapHbIE NPSIMOLLIOBHBIE BCt3cn He MeHee 2-i1 kaTeropuu 10-108
o 'OCT 10705—-80* (rpymma B) o 'OCT 380-94; 10, 15,20 —
nno 'OCT 10704-91 o 'OCT 1050-88

* Tpy6bl 10 I. 6 JUIs Ta30MPOBOJOB AaBieHHeM cBbime 0,6 MIla (6 Kkrc/cM) Helb3sl IPUMEHSTh.
TpyOs1, u3roroBisiemble U3 cranu 20, cienryeT NPUMEHSTh KaK HCKIIIOYEHHE.

1.7.2. Meouwvie mpyowt 011 cucmem 2a30CHAOICEHUS

JI71st BHyTpEHHUX Ta30MPOBOJOB PEKOMEHIYETCSl MPUMEHSTh TAHYTHIE WU XOJIOJIHOKA-
taubie MegHbIe TPYyObI T0 ['OCT 617-90 kpyrioro cedeHus B TBEPAOM COCTOSTHUM HJIH B TBEP-
JIOM TIOBBIIIIEHHOW MPOYHOCTH, HOPMAIBHOM WJIM TOBBIIICHHOM TOYHOCTH H3TOTOBJICHUS
C TOJIIMHOM cTeHKHM He MeHee 1 mm. Marepuan TpyO — meap mapok M1, Mlp, M2, M2p
o 'OCT 859-2001. Meanbie TpyObl HCIIOIB3YIOTCS TOJBKO JJIsl MOJABOJKH ra3a K mpudopam
BHYTPH 3JIaHMsl. Y CIIOBHOE 0003HaUE€HUE MEIHBIX TPyO BKIIOYAET: HAMMEHOBAHUE WM3/IENUS —
Tpy0a; criocod U3roToBIEHHUS;, (POPMY CEUEHUS; TOUHOCTh H3TOTOBJICHUS; COCTOSIHAE TIOCTABKH,
Hapy>KHBIA AUaMETp; TOJIIMHY CTEHKH; MapKy Meau; ocooblie ycnosus (I'OCT 617-90).

Tpy6a IKPHT 22x1,5x3000 M2 K 'OCT 617-90.

To ectb TpyOa TsHyTas, Kpyriasi, HOpMaJIbHOW TOYHOCTH HU3TOTOBIICHHUS, TBEpHAas,
qUaMeTpoM 22 MM, ToJauHou cteHku 1,5 mm, qiauHoit 3000 MM, u3 Menu Mapku M2, BbI-
cokoit TounoctH 1o kpuBusHe, no 'OCT 617-90. Conepxxkanue Cu unu Cu + Ag B mate-
puane TpyO u neraneit He menee 99,9 %, BkmoueHus dpocdopa — He 6onee 0,04 %.

CoenviHeHHE MEIHBIX TPYO MEXKIY COOOM OCYIIECTBISIETCS KaNMWULSIPHON MalKou
TBEPJIbIM MPUIIOEM UYepe3 MEIHbIC COCAMHUTEIbHBIC IeTalli. B KauecTBe MpUIOEB ClieTyeT
npuMeHaTh MeaHo-pocdopupie mpunou: [IMDC6-0,150-80-89, TY 48-3650-10-80-89;
[IM®OI1p6-4-0,030-80-89, TY 48-21-663. Menno-pochopHbie TPUITON UMEIOT BHICOKYIO
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KUJKOTEKYUeCTh U CPAaBHUTEIBLHO HU3KYIO TemnepaTypy miasieHus (680-850 °C), obecne-
YUBAIOT BBICOKYIO MPOYHOCTh mnasiHoro coeauHeHus. IIpunmon IIM®PC6-0,150-80-89,
TY 48-3650-10-80-89; IIM®POLIp6-4-0,030-80—-89, TY 48-21-663—89 obnanmator camo-
GIroCyIOMKUMHE CBOMCTBAMHU, W TAWKy ATUMHU MPUIIOSAMH PEKOMEHYETCS BBITIOJHATH 0e3
pUMEHEHUsI (PITFOCOB.

Jlnst kperuieHus: ra30npoBojia MpeaycMaTpUBAIOT MeJHbIe (JIaTyHHBIE) onopbl. [Ipu
MPUMEHEHUH CTAIBHBIX OMOP MEX]y Ta30MPOBOIOM U OMOPO HEOOXOUMO YCTaHABIINBATh
PE3MHOBYIO MPOKIAAKYy. PaccTosiHue OT COEAMHMTENBHOM JEeTalld 0 OIMOPbI COCTAaBISET
He MeHee 50 mMm. [l mpucoeaMHEHUs 3allOPHOM apMaTyphbl U U3MEPUTENBHBIX MPUOOPOB
K MEHOMY T'a30MpOBOJY CIEAYET MpeyCcMaTpUBaTh JIATYHHbIE MepeXoiHbIe JeTanu. Hermo-
CPEIICTBEHHOE TIPUCOSANHEHUE METHBIX TPYO K CTAJIbHBIM, JIATYHHBIM, OPOH30BBIM JCTAJISM
TpyOONPOBOIHON apMaTypbl U U3MEPHUTENIbHBIX IPUOOPOB HE PEKOMEHIYETCH.

BHyTpu 31aHUll U COOpYKEHMI IOMYyCKaeTCs MNPOKIaJKa MEIHBIX T'a30IpOBOJIOB
B IITpaOe CTEHBI, TPUKPHITON XOPOIIO BEHTUIUPYEMBIMH IUTaAMH. 3arloJTHEHUE CBOOOTHO-
ro MPOCTPAHCTBA B MTpade, B KOTOPOH MPOJIOKEH Ta30MpoBo, He nomyckaercs. [Ipu mpo-
KJIaJK€ MEJIHBIX T'a30MPOBOJIOB MPEAYCMAaTPUBAIOT BO3MOXKHOCTh KOMIIEHCAIIMU TETIOBBIX
yJIMHEHUW U nedopmaruii, KOTOpble MOTYT BO3HHKHYTh B pE3yJIbTaTe OCEIAHUs 3IaHMUS.
KomMrieHcanys TMHEWHBIX YUTMHEHUN MEIHBIX Ta30MPOBOJIOB MOXET OBITh BBIITOJIHEHA ITY-
TE€M COOTBETCTBYIOIIEH MPOKJIAJAKU C HCIOJIb30BAHUEM ECTECTBEHHON CaMOKOMIIEHCAIUU
WIK MyTEeM YCTaHOBKHU KOMIIeHCaTOpoB. KoMrieHcaTopbl MOTYT OBITh B BHJI€ THYTHIX TPyO
WJIU B BUJI€ COCTMHEHUM U3 AYT U OTBOJIOB.

1.7.3. Ilonusmunenoevie mpyowl 011 cucmem 2a30CHAOHCEHUA

[TonuaTHnEeHOBBIE TPYObl MPUMEHSIOT TOJIBKO MPH MOA3EMHON Mpokiaake. Paznuya-
IOTCSl OHU MO 3HAYECHHI0O MUHUMAJIBHOW JuTeNbHOM nmpoyHocth MRS. B cucremax raso-
cHaOxeHus npuMeHstoT nomudtuieH mMapku 11380 (MRS = 8,0 MIla) u 119100 (MRS =
= 10,0 MIIa) mo 'OCT P 50838-95. TpyOs! u3 monusTuiieHa AJis Ta30npoBo0B. TexHuye-
CKHE yCIIOBUSI.

B cootserctBuu ¢ CII 42-101-2003 cranbHble TpyObl HCHIOIB3YIOT BO BCEX OCTAIBHBIX
Cllydasix.

[Tpu mpumeneHnn TPyO ¢ KOAXPPHUIIMEHTOM 3amaca IPOYHOCTH HE MeHee 2,8 paspe-
mIaeTcsl MPOKIaJKa MOJUATWICHOBBIX ra3ompoBosioB AaBieHueM cBbimie 0,3 mo 0,6 Mlla
Ha TEPPUTOPUAX MOCETIEHUN C TPEUMYIIECTBEHHO OJIHO-, IBYXATAXXHON U KOTTEIKHOU KU-
7o 3acTporkoi. Ha TeppuToprun MasbIX CENbCKUX MOCEICHHUI pa3peracTcs MpoKIaaKa Imo-
JUAITUJICHOBBIX ra30mpoBoioB AaBieHueM 10 0,6 MlIla ¢ ko3¢ duiimeHTom 3amaca mpoOYHOCTH
He meHee 2,5. [Ipu 3Tom riyOuHa npokiIaiku ojkHa ObITh HEe MeHee 0,8 M 10 Bepxa TpyOsbl.

OCHOBHBIMH TPEUMYIIECTBAMH TIOJUATHIICHOBBIX Ta30BBIX TPyO IO CpaBHEHUIO
CO CTaJIbHBIMHU SABJIIOTCS:

1) BbIcOKasi KOPPO3UOHHAS YCTOMUYMBOCTD, 00ECIIEUNBAIONIAsl 3HAUUTEIBHYIO J10JITO-
BEYHOCTh TPYOONPOBOJHBIX CUCTEM M COKpAICHHE 3aTpaT Ha KalUTaJIbHBIE PEMOHTHI CHC-
TEM;

2) HU3Kasl IIEPOXOBATOCTh MOBEPXHOCTU M HE3HAYUTEIbHOE THAPABINYECKOE COIMPO-
THUBJICHUE;

3) yCTOMYMBOCTH K 3apacTaHuUIo;

4) BBICOKOE RJIEKTPUYECKOE COMPOTHUBIICHUE, MO3BOJSIOLIEE MPOKIAAbIBATh TPyOO-
IPOBOJBI B 30HE JIEHCTBUS CHJIBHBIX BJIEKTPOIOJied 0e3 yCcTpoWcTBa KAaTOAHOW 3allUThl
U YCUJIEHHOW U30JIS1IUU TPYO;
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5) HHU3Kas 3BYKOIPOBOTHOCTE;

6) anmacTUuHOCTh TpyO. Jlepopmarus THOKUX TPYyO MOXKET JOCTUTaTh CYIIECTBEHHBIX
3HaueHud. [IpoTuBozeiicTBUE rpyHTa BeJeT K Oojiee paBHOMEPHOMY pAaCIpe/IeIeHUI0 Ha-
rpy3ku. B pesynbrare sToro sdexTuBHas Harpys3ka Ha TpyOy u ee aedopmanus ymMeHb-
HIAK0TCS;

7) rubkocTh TpyO, MO3BOJISAIOLIAS IMOCTABIATh JUIMHHOMEpHBIE TPYOBI AMAMETPOM
no 110 mm (ymuo# 60ee 100 M) B OyxTax, Ha KaTymkax U O0apabaHax, 4TO CHMIKAET KO-
JMYECTBO CTHIKOBBIX COCAMHEHWH W TIOBBINIACT MPOW3BOAMTEIHHOCTh MOHTAXa, a TaKXKe
HasiexHocTh cucteM (80 % aBapuil Ha IJIACTMACCOBBIX TPYOOIIPOBOAAX MPOUCXOANUT B CThI-
KOBBIX COEJIMHECHHUSX );

8) mebonpmas Macca (OHU JieTdye METAUTMYECKUX B 3—8 pa3), 4TO CHIDKAET TpaHC-
MOPTHBIE U CKIIAJICKUE PACXO/IbI;

9) mpocToTa MOHTa)ka, HE3HAYUTEIbHbIE TPY/103aTPAThl Ha 3arOTOBUTEIIbHBIE PAOOTHI;

10) moxxapoOe30macHOCTh MpPU MOHTa)Xe (TeMIeparypa CBapOYHBIX MPOIECCOB
200-240 °C), no3BoJstomas BECTH padboThl O€3 OCTAHOBKU MPOU3BOJCTBEHHBIX MPOIECCOB
U B 3/1aHUSAX U3 CTOPAEMBbIX KOHCTPYKLHUH.

Taxoke HYXHO YYUTBIBATh CICAYIONIME OCOOCHHOCTH MOJIMATUICHOBBIX Ta30MpOBO-
JIOB IO CPAaBHEHHIO CO CTAJIHHBIMU:

1) Hu3kas mpouHocTh (B 20—30 pa3 MeHbIIE, 4YeM Y METAIIJIOB), HEOOXOAUMOCTh 3a-
MUTHl TPYO OT MEXaHMYECKUX U TEIUIOBBIX BO3JeHCTBHM. TpyObl Henb3sl MCHOIb30BATH
KaK HEeCyIIMe KOHCTPYKLHHU; apMaTypy U oOOpynoBaHHE HEOOXOJMMO KECTKO KPENHTh
Ha CTPOUTEIBHBIX KOHCTPYKITUAX, 9YTOOBI YCUIINS HE TePEeIaBaIiCch Ha TPyOOTIPOBOIBI,

2) HM3Kas MOBEPXHOCTHAs MPOYHOCTh, a IO3TOMY HEOOXOAMMOCTh 3allULIaTh TPyOy
OT CIIy4allHBIX HAKOJIOB, HAJIPE30B, 3aUPOB, KOTOPHIC SBISIOTCSI MECTHBIMU KOHIIEHTPATO-
pamMul HampsDKEHUST W TPHUBOST, CIEIOBATEIBHO, K CTAPCHUI0O U MECTHOMY pa3pyIICHHIO
CTEHOK TPYyOBI;

3) mainast IpoAOJIbHASA KECTKOCTh, YTO TpeOyeT Oojiee 4yacToro KpemaeHus 1o cpas-
HEHHIO ¢ ApyrumMu TpyOamu (uepe3 kaxasie 0,5-2,5 M B 3aBUCHMOCTH OT Marepuasa, Jua-
MeTpa TpyO U BHEIIHEHN TeMIiepaTyphl);

4) BbICOKMI KO3((HULIMEHT TEMIIEpAaTypHOTro JIMHEHHOro pacmupenus. [Tpu npoknaz-
K€ TOJIMATUICHOBBIX TPYOONPOBOJOB HEOOXOAMMO YYMTHIBATh M3MEHEHHE JUIMHBI TPYOBI
BCJICZICTBHE TEIUIOBOTO PACHIMPEHUS MaTepHaia Py U3MEHEHUH TeMIIepaTypbl. DTH YIUTHHE-
HMsI KOMIICHCUPYIOTCS 3a CUET 3UIr3aroo0pa3Hoi yKIIJKU CBAPEHHOM IJIETH B TPaHLIEE.

OcHOBHOI 3ajaueli pu pacyere Jiro0oro TpyoonpoBoaa sBISIETCS JOCTOBEPHOE OIl-
peneseHre noTeph JABJICHUS IO JUIMHE HAa TPEHHWE U B MECTHBIX THAPABIMYECKUX COIPO-
TuBneHusX. Ilpobiema yyera ocoOEHHOCTEW TeueHHUs raza B IMOJMATUIICHOBBIX TpyOax
IIPU ONPEJCIIEHUU OTEPh JABICHUS 110 JUIMHE JOCTATOYHO NOAPOOHO M3yUeHa U MPEICTaB-
JIeHa B JIUTEPATypPE, YETO HENb35 CKa3aTh O MOTEPSIX B MECTHBIX COTPOTUBIICHUSX.

B pa3sbIx ncrounnkax 3HadeHus Ko3(pdummrentoB MecTHbIX conpoTuBieHuit (KMC)
JUI TOJIMATWJICHOBBIX (DUTHHIOB pa3iIMyarOTCsl, OTCYTCTBYET CHUCTEMaTHU3allus JaHHbBIX
B 3TOH 00JIaCTH.

Bennunna noteps AaBlieHUS HA MECTHBIE COTIPOTUBIICHHSI B PaCTIpEACTUTENbHBIX Ta-
30mpoBoIax MpuHUMaeTcs B pazmepe 10 % oT moTeps Ha TpeHHE HE3aBUCUMO OT MaTepuaia
Tpy0O. EcTh OCHOBaHMs moJsiarath, 4TO BEJIMUYMHA BKJIAJa MECTHBIX CONPOTHUBIICHUI B MOJU-
STHIIEHOBBIX TpyOax menbine 10 %, Tak kak camu KMC monmd THICHOBBIX TPYO HMEIOT
MEHBIIINE 3HAUYCHUS, YeM CTabHBIX. B pesynbrate o0muiie morepu AaBieHUs OyIyT CHUKe-
HbI U COOTBETCTBEHHO OYyyT 10JI00OpaHbl MEHbIIINE TUAMETPHI TPYO.
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2. TUAPABJIMYECKHU PACUET I'A30IIPOBO/IOB

B ocHoBe rumpaBinueckoro pacuera ra3onpoBOJAHON CETH JIKHUT OINpeesieHHue Ofl-
TUMaJIBHBIX JUAMETPOB Ta30MPOBOJIOB, 00ECIEYMBAIOIINX MPOIYCK HEOOXOAMMBIX KOJIH-
YeCTB rasa Mpu JOMyCTUMBIX Mepernagax naBicHus. Pacyer BemeTcs HCXOsS U3 MaKCHMallb-
HO BO3MOJKHBIX PacxXojlOB rasa B 4achl MaKCUMaJbHOTO razonotpednenus. [Ipu sTom y4u-
THIBAIOTCSI YACOBBIC PACXO/IbI Ta3a HA HYKIbI POU3BOACTBEHHBIX (TIPOMBINIJICHHBIX U CElb-
CKOXO3SIICTBEHHBIX ), KOMMYHAIbHO-OBITOBBIX TIOTPEOUTENIEH, a TaK)KE HA WHIUBUIYAJTHHO-
OBITOBBIC HYXXJIbl HaceJeHus (OTOoIIeHHe, Tropsuyee BojocHaOkeHue). Kak mpasuio,
pU TUIPABIMYECKOM pacyeTe ra3olpoBOJIOB CPEIHETO M BHICOKOTO JABJICHUS PAacCUETHBIC
pacxojpl raza MOTPEOUTENSIMU MPUHUMAIOTCS B KA4eCTBE COCPEAOTOYCHHBIX HArpys3oK,
JUTSL CeTeH HU3KOTO JaBIICHHS YUUTHIBACTCS TAK)KE U PAaBHOMEPHO pacrpesesieHHas Harpy3-
kKa. OTIUYUTENTHFHON OCOOCHHOCTHIO CHCTEM Ta30CHA0KEHHs CPEJIHEro JIaBlieHUsl C ycTa-
HOBKOU Ta30peryJISITOPHBIX MMyHKTOB Y KaXKJIOTO MOTPEOUTENS MM HEOOIBIIION TPYIIIHI MO-
TpeOuTesIeH HACETIEHHOTO MYHKTA SBJISETCS MPUMEHUMOCTh K HUM MPUHITUIIA pacyeTa CeTeH
C PaBHOMEPHO paclpe/Ie]ICHHBIMU Harpy3KaMH.

[Ipu nBwxeHUU Taza Mo TPyOOMpPOBOIaM MPOUCXOJUT MOCTEIIEHHOE CHIKEHUE Tep-
BOHAYAJILHOTO JABJICHHS 32 CUET MIPEOIOJICHUSI CHUJI TPEHHUS M MECTHBIX CONTPOTUBIICHUI:

Ap=Ap,, +Ap,, . (12)
Cpenssisi CKOPOCTh JIBI)KCHHUS ra3a B TpyOe
o=V/F, (13)

e ¥ —00beMHBIH pacxof rasa, M°/c; F — IUIOIIa b IONEPEUHOr0 CCYCHHUS TPYObI, M.

B 3aBUCHMOCTH OT CKOPOCTH MOTOKA, TMaMeTpa TpyObl U BI3KOCTU raza T€UEHUE €ro
MOKET OBbITh JAMUHAPHBIM, T. €. YIIOPSIIOYEHHBIM B BUJIE JABMKYILUXCS OAMH OTHOCUTEIBHO
JPYTOTO CJIOEB, U TypOYJIEHTHBIM, KOT/Ia B IOTOKE ra3a BO3HUKAIOT 3aBUXPEHHS U CJIOH Tie-
PEMEIINBAIOTCS MEXKTy COO0M. PexuM IBIKEHMS Ta3a XapaKTepU3yeTcs BETUIMHON KpHTe-
pus PeliHosibaca

Re=w-D/v, (14)

I7Ie ® — CKOPOCTh MOTOKA, M/c; D — nuameTp TpyOompoBoja, M; V — KHHEMaTu4ecKas Bsi3-
KOCTB, M/C.

WuTepBan nepexona JIAMHHAPHOTO JBIDKEHUS B TypOyJICHTHOE Ha3bIBaeTCS KPUTH-
yeckuM u xapakrepusyercs Re = 2000—4000. [Tpu Re < 2000 TeueHue namMuHapHoOeE, a pU
Re > 4000 — typbOynentHoe.

[IpakTryeckn B pacnpeneuTeIbHbIX Tra3oMpoBoAax MNpeodiaaaeT TypOyJIEHTHOE
JBUXKEHUE rasza. JIumb B ra3ompoBojax Majoro JuaMerpa, HallpuMep BO BHYTPUIOMOBBIX,
npu HEOONBIINUX PAacXo/Jax ra3 TeueT JaMHUHapHO. TedeHue rasza mno noa3eMHbIM ra30mpoBo-
JlaM CUMTAIOT U30TEPMHUYECKUM IPOIIECCOM, TaK KaK TeMIepaTypa IpyHTa BOKPYT ra3omnpo-
BOJIa 32 KOPOTKOE BpeMsl MPOTEKaHUS T'a3a U3MEHSAETCS MaJo.

Pa3znuyaror ruapaBinyeckuii pacueT ceTeid HU3KOro JaBJICHHS U CPEeIHEro (BBICOKO-
r0) JaBJICHUS.

[Ipu rugpaBIMUecKOM pacdyeTe ra3onpoBOOB CPEAHETO U BBICOKOTO JaBJICHUM, B KO-
TOPBIX TMEepenajibl JaBJICHUS 3HAYUTENbHbI, U3MEHEHHE MJIOTHOCTH U CKOPOCTU JBMXKCHMS
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raza HeoOXOIUMO YYHUTHIBaTh, MMOATOMY IOTEPH JABICHUSI Ha MPEOJOJICHUE CHUJI TPECHHS
B TAKUX T'a30MPOBOJIaX ONpPEAeIsAoTCs 1o hopmyrie

2 2
P> - P? :%x%pol =1,2687-107* -K%pol, (15)

rae P, u P, — abCoOTHBIC IaBJICHHS Ta3a B HaYajle U B KOHIlE razonpoBojaa, Mlla; [ — nu-
Ha ra3onpoBoja, M; V' — pacxoj rasa, M/, IIPU HOPMAaJIbHBIX YCJIOBUSX; Py — IJIOTHOCTh T'a-
3a [IpU HOPMAaJIbHBIX yCIOBUSX, kr/m’; Py =0,101325 MITa; d — BHYTPEHHUU THAMETP Ias3o-
MPOBOJIA, CM.

st ceTeit HU3KOro AaBJICHUS TTOTEPU

6 2 2
P, -P =%k%pol=626,l-k%pol, (16)

rae P, — naBieHne B Havajie razonpoBoa, [1a; P, — naBineHue B KOHIIE Ta30npoBoja, [1a.
[Ipy BBIMOSHEHUM THAPABIMYECKOTO pacueTa ra3omnpoBOJIOB pacueTHHIH BHYTpPEH-
HUM IMaMeTp Ta30MPOBO/Ia MOKHO MIPEIBAPUTENHHO OMPEENSITh 10 hopmMyIie

rae d, — pacueTHbId BHYTPEHHUN nuameTp, cM; A — K03(pPUureHT, 3aBUCAILINI OT KaTero-
puu ceTu. st ceTu HU3KOro JaBiieHust A = 106/(1627t2) = 626, 7151 CETH CPEAHETO U BHICO-
£
P 1621
namieHue rasa B cetu, MIla; B, n, m — koaddUIMEHTHI, 3aBUCAIIME OT MaTepHuala ra3omnpo-
Boja. s cranpubix Tpyo B = 0,022, m = 2, n = 5, qyis nonudTHiieHOBBIX — B = 0,0446,
m = 1,75, n = 4,75; Qp — pacueTHbId pacxoj rasa, M3/q, MIPY HOPMAJIbHBIX YCJIOBUSX;
APy, — ynenwsHbie notepu nasnenust (Ila/m — ans cereit Huszkoro masnenus, Mlla/m — s
CEeTeH CpeHETO M BBICOKOTO JaBJICHHS ), OTIpeIeisieMbIe TT0 GopMyJie

_ AP,

aom

AP - b
AL

KOro nmaBiieHust A = otrkyna Py=0,101325 Mlla; P,,— ycpenneHHOE aOCOIIOTHOE

AP, — nomyctumble notepu naasieHus (Ila — g cetel HU3KOro JaBieHMS,

MIlIa — nnst ceTelt cpeIHETO U BBICOKOTO JaBJl€HUA); L — pacCcTOsSIHUE A0 CaMOM yJlaJ€HHOM
TOYKH, M.

BHyTpeHHMIT nHaMeTp ra3omnpoBoja MPUHUMAETCS U3 CTAHAAPTHOTO psijia BHYTPEH-
HUX JHAMETPOB TPYOONpPOBOAOB: ONmkaiimmii OONbIIUKA — ISl CTAIbHBIX Ta30MpPOBOIOB
H OJIDKANIINNA MEHBIINN — U1 [OJIUATHICHOBBIX.

Koaddutiuent ruapaBIndeckoro TpeHus A ONpeaeseTcs B 3aBUCUMOCTH OT PeXUMa
JBIKEHHMS Ta3a 10 ra30MpoOBOY, XapaKTepru3yeMoro unciom PeliHombca,

V00354 (17)

Ondv dv

Re =
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e v — Kod(hOUIHUECHT KHHEMATHIECKOH BSI3KOCTH ra3a, M>/C, IIPH HOPMAIIBHbIX YCIOBHSX;
d — BHYTpCHHHI IHaMeTp TPyOOIPOBOAa, CM; ¥/ — PacXox rasa, M>/d, IIpH HOPMAIbHBIX yC-
JIOBHSIX.

A TaxKe B 3aBUCUMOCTH OT THAPABIUYCCKOW TJIAJKOCTH BHYTPEHHEH CTEHKHU Tra3o-
MIPOBO/IA, OTIPEIEISIEMOH TI0 YCIIOBHIO

Re(§j<21 (18)

r7ie 7 — KBUBAJICHTHAs a0COJIOTHAS IIEPOXOBATOCTh BHYTPEHHEH MOBEPXHOCTH CTEHKHU
TpyOBbl, TpUHUMaeMasi paBHOH 111 HOBBIX cTainbHBIX 0,01 cM, st OBIBIIMX B DKCILTyaTa-
uuu ctaidbHbIX — 0,1 cM, s TOTUATUIIEHOBBIX HE3aBUCUMO OT BPEMEHU JKCILTyaTalluH —
0,0007 cm, mis mensbix TpyO — 0,001 cm.

B 3aBucumMocTu ot 3HaueHust Re ko3 HUIMeHT ruIpaBInyecKoro TpeHUs A.:

JUTsL TaMUHAPHOTO pekumMa ABMKeHuUA raza npu Re <2000

64
A=—1:; 19
Re (19)

JUIE KpUTHYECKOTO pexxnmMa JABrkeHus raza npu Re = 20004000
A =0,0025 - Re®*?>. (20)

[Tpu Re > 4000 B 3aBucUMOCTH OT BBINONHEHUS yciaoBus (18):
JUISL TUAPABIIMYECKH T KON CTeHKH (HepaBeHCTBO (18) cripaBeinBo):
mpu 4000 < Re < 100 000

0,3164
A= RAOE (21)
npu Re > 100 000
1
A= > (22)
(1,82 1gRe —1,64)
JUUIST IIIEPOXOBATHIX CTEHOK (HepaBeHCTBO (18) HecnpaBemuBo) nmpu Re > 4000
0,25
x:o;{ﬁ+§§j . (23)
d Re

Taxum 06pazom, Ipu NPOBEACHUN THAPABINYECKUX PAaCcUE€TOB ra30pacipeaesuTeNb-
HOM CeTH YUYUTHIBAETCSl MaTepHall ra3onpoBoja, a TakKe MpOoIecc CTapeHus TpyObl, KOTO-
PBIi BBIpaXaeTcsl B YBEITUUEHHUH 1IEPOXOBATOCTU U 3aPACTAHUM CTAJIbHBIX TPYO U HEM3MEH-
HOCTHU ILIEPOXOBATOCTH B IPOLIECCE IKCIUTyaTallMM U MOJ3YyYECTH IMOJUATHICHOBBIX TPYO.
[Tonm3ydecTs MOMMATUIIEHOBOW TPYOBI BBIpAXKAETCS B YBEJIWYCHHHM BHYTPEHHETO JAMAaMETpPa
Ha 5 % B mpolecce 3KCIUTyaTaluy M0/ BO3/IEUCTBUEM BHYTPEHHETO JABJICHUS B PE3YJbTATE
YMEHBIICHHSI TONIIHUHBI CTEHKH TPYOBI.
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Ocobas crieruduKa MOJTMITHICHOBBIX TPYO 3aKIIIOYAETCS €€ ¥ B TOM, YTO OHA MOTYT
W3rOTaBIMBATLCSA W3 TMOJMATUJIIEHA PANIMYHOM TUIOTHOCTH: cpeaner — [19 80, BbICOKOM —
I1D 63 (B HacTosiee BpeMsl B CHUCTEMax ra3opaclpeiiefieHUs] He IMPUMEHSIETCs), a TaKxke
Ha OCHOBE OumMoaanbHoro cononumepa — [19 100. M3BecTHO, 4TO BHYTPEHHUMN CIION CTEHKH
MOJIMATUIICHOBOM TPYOBI HACHIIIAETCS] Ta30M U CTENEHb HACHIIMICHHS 3aBUCUT OT JABJICHUS
ra3a M IJIOTHOCTU CTEHKH. HachlieHne razoM NpUBOAWT K M3MEHEHHIO IIEPOXOBATOCTH
CTEHKH, BCJIEJICTBUE HYEro M3MEHSETCS THAPABIMYECKOE COMpoTHUBIeHHE TpyObl. Ilon3y-
YECTh TAK)KE€ BIMSIET HA U3MEHEHUE IIEPOXOBATOCTU CTEHKHU TPYObI B IpOLIECCE KCILTyaTa-
uuu. B coBOoKynmHOCTH Bce 3TH (PaKTOpbl ONPEESIOT MPOMYCKHYIO CITIOCOOHOCTh MOJIMATH-
JICHOBBIX TPYO.

IIpu pacuete ra3onpoBOI0B HU3KOIO JIABJIEHUS, IPOKIIAAbIBAEMBIX B YCIOBUAX PE3KO
BBIPAKEHHOTO MEPEMEHHOTO peibe)a MECTHOCTH, HAJO0 YUUTHIBATh THAPOCTATUYECKUI Ha-
nop, Ila,

Ap, =29.81-h(p, —p,), (24)

rae & — pa3HOCTbh T€OMETPUUECKUX OTMETOK Ta3olpoBOJia, M; Py U P — INIOTHOCTH BO3AyXa
¥ Ta3a, KI/M"; 3HAK «+» — [IPU TEUCHHH Ta3a 10 HAIPABICHUIO CHU3Y BBEPX (IIPH Py < Py),
a 3HaK «—» — MpHU JABKEHUHU Ta3a CBEpXy BHU3 (Tpu pr < py). Hns cnydaes, korna p. > p,
(TspKeTbIe Ta3bl), 3HAKKU MEHSIOTCS Ha oOpaTHBIC.

[ToTepu naBiaeHUs B MECTHBIX COITPOTUBJICHUSAX BBI3BIBAIOTCS U3MEHEHHUSIMU BEJIMYUH
W HaIlpaBJICHHM CKOpPOCTEH ABM)KEHMS Ta3a B MeCTax IEepexoJI0B ra3ompoBOAa C OJHOTO
TMaMeTpa Ha JIpYroil, B 3alOpHOI apmarype, OTBOjAax, TpoiHukax u T. A. [lo dopmyne
Beiicbaxa morepu aBieHUs B MECTHBIX COTIPOTHBICHHUSIX, []a,

2
()]
Apy. = CPFT : (25)

riae  — 6e3pazMepHbiii KOAOUIIMEHT MECTHOTO CONTPOTUBIICHUSI.
Jltst psiia mocie10BaTeIbHO PACIIOIOKEHHBIX MECTHBIX CONTPOTUBIICHUI Ha Ta30mpo-
BOJIC OJTHOTO JUAMETpa CyMMa UX

2
SADye = (G + Gy +---+cn>%, (26)

rae £;,C5,...,C,, —K03(pPULIUEHTHI Pa3INYHBIX MECTHBIX COIIPOTUBIICHUM.

Cpennue 3HaueHHs KO3(P(UIIMEHTOB HEKOTOPHIX BHJIOB MECTHBIX COINPOTHBJICHUM
npuBeAeHbI B Ta0. 11 mo qanHbM [1].

YacTo nmoTepu AaBJICHUS B MECTHBIX CONPOTUBJICHUSAX BBIPAXKAIOT Y€pe3 HEKOTOPYIO
SKBUBAJICHTHYIO JUIMHY MPSIMOTO y4acTKa TPYOBI Iy, HA KOTOPOU JTMHEHHBIE TTOTEPH JaBe-
HUSI HA TPEHHE PAaBHO3HAYHBI MOTEPSIM HA TAHHOM MECTHOM COIIPOTHBIICHUH,

_sP

Z3KB )\,

; 27)

rae D — BHyTpEHHUN AMAMETP Ta30MpoBOJIA, M; [y, — SKBUBAJICHTHAS JUIMHA, M, IPSIMOJIH-
HEIHOI0 yJacTKa TpyObl JaHHOTO JUaMeTpa, Ha KOTOPOM MOTEPU JaBJICHUS HAa TPEHUE paB-
HBI IOTEPSIM B MECTHOM CONPOTHUBIIEHUH ITpH § = 1.
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Tabauya 11
3nauenusi KMC nist cTajdbHBIX TPYO

MecTHOE COPOTUBIIEHUE 3nauenue C
BuezanHoe CyJKeHHE B IIpefieNiax epexosia 0.35
Ha CJIEOYIONH TuaMeTp
BuezanHoe paclipenne B npejieNiax nepexozia 03
Ha CJIEYIOIINH TuaMeTp
TpoitHUK Ha TPOXOX 1,0
Tpoiiauk Ha oTBeTBICHHE 90° 1,5
OtBop rHyTHIN 90° 0,3
3aaBUKKa 0,5
[ITapoBoii kpaH 0,1
Komnencarop nuH30BbII 1,6

CyMMapHbI€ CONPOTUBIIEHUS Ta30IIPOBO/Ia B IAHHOM CJIy4a€ MOKHO BBIUHUCIUTH KaK
JIMHEWHBIE MOTEPH JABJIICHUS HA TPEHUE, HO HE HA JCHUCTBUTEIIBHOM JIJIMHE y4yacTKa, a Ha
HEKOTOPOU pacUeTHOM WJIW MTPUBEAECHHON JIJTMHE

Lo =1+15C (28)

pacu

Y4eT MeCTHBIX CONPOTUBIIEHUN HEOOXOIUM IMPHU pacdyeTe Ta30MpoBOIOB HEOOIBIIIOMN
MPOTSXKEHHOCTH B CJIO0KHOM KOH(UTYpaluu, HalpUMep BO BHYTPUIOMOBBIX U BHYTPHUIIEXO-
BbIX razomnpoBojax. [loTepu B MECTHBIX CONPOTUBIEHUAX PACHPENEIUTEIbHbBIX ra30MpOBO-
OB OONBIION TPOTSKEHHOCTH BO MHOTO pPa3 MEHBIIE MOTEPh JaBIICHUS Ha TPEHHE,
1 UX 00BIYHO MPUHUMAIOT paBHBIMU 5—10 % OT mocneaHuXx.

3nayeHuss KMC B HEKOTOPBIX MOJMATHICHOBBIX (DUTHUHTAX MO HEMEIKHUM JaHHBIM
npuBeIeHbI B Ta0m. 12.

[Ipu pacueTe BHYTpEHHUX Ta30MpPOBOAOB HU3KOTO JABJICHUS ISl )KUIBIX JIOMOB J0-
MyCKaeTCsl ONpeNessaTh MOTepU JABJICHUS ra3a Ha MECTHbBIE CONMPOTHBIICHMS KaK MPOILEHT-
HYIO Ha/10aBKY:

1) crosiku — 20 % MMHEHHBIX TOTEPB;

2) pa3BojiKa M0 KyXHe:

npu JunHe pa3Bogku 1-2 m — 450 % nunelinbix norepb; 3—4 M — 300 % ; 5—7 m —
120 % ; 812 m — 50 %.

ITo Tpe6oBanusm I1b [14] BBOa razompoBoja B XKWIOE 3[aHHUE MPEAyCMaTPUBAETCS
HEMOCPEJICTBEHHO B MOMEIICHHE, I7I€ YCTAHOBIIEHBI Ta30MCIOIb3YOIINE TPUOOPHI.

K >TuMm motepsiMm Hamo 100aBUTH MOTEPU B CUETUYMKE NMPU MAKCUMAILHOM PacXoje
Y TIOTEpH B Ipubope (0T mITyIepa 10 TOPEIKHU).

[loTepu B cueTdMke 3aBUCAT OT pacxoja raza M TUIA CUETUYHKA, IPUHUMAIOTCA 1O
MacCHOPTHBIM XapakTepucThKaM. [1o sKkcriepruMeHTanbHBIM TaHHBIM, IOTEPU B BOJOHArPEBa-
tene coctapigioT 100 Ila, B e — 60 I1a.
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Tabauya 12
3navenusi KMC nmoanm3TuaieHOBbIX GUTHHTOB

Bun conporusnenus 3HayeHue Cxema
OtBox 90°
R=1,0D 0,51
R=1,5D 0,41
R=2,0D 0,34
R=4,0D 0,23
OtBop 45°
R=1,0D 0,34
R=1,5D 0,27
R=2,0D 0,20
R=4,0D 0,15
ITepexon IIpu
7 */2
o=4° o=8° | a=20°
do/dy = 1,2 0,046 0,023 0,010
dr/d, =14 0,067 0,033 0,013 g | _ — —] =
do/dy = 1,6 0,076 0,038 0,015
do/dy = 1,8 0,031 0,041 0,016
do/dy = 2,0 0,034 0,042 0,017 ‘

st obneryeHus pacyeToB Ha OCHOBaHWH (HOPMYJT pa3paboTaHbl TAOIHIIBI 1 HOMO-
rpaMmebl. [1o HUM ¢ TOCTaTOYHOM JUTSI MPAKTHYECKHUX IIeJIel TOUHOCTBIO OMPENENSIOT: HE0O-
XOJIUMBIA TUaMETp ra3onpoBOja MO 3aJaHHOMY PAaCcXOAy W MOTEPSM JIaBJICHHS WM 1O 3a-
JaHHBIM TUAMETPY U MOTEpsSM — MPOIMYCKHYIO CHOCOOHOCTh Ta30MpOBOA; MO 33aJaHHBIM
IUaMEeTpy U pacxXoqy — MOTEPH JABIIECHHUS; 10 U3BECTHBIM MECTHBIM COMPOTUBIICHUSIM — JK-
BUBAJICHTHBIC JUTHHBI. Kaknas Tabnuiia 1 HoMorpamma COCTaBJIeHa JUIsl Ta3a ¢ ONpe/ecH-
HOM TUIOTHOCTHIO M BSI3KOCTHIO C YUYETOM JIaBJICHHs raza (HU3KOE, CpeJHEe U BBICOKOE)
(mpuit. 6-9).

PacueTrHble moTepu AaBi€HUS ra3a B paclpeAesIMTENIbHBIX Ta30MpoBOAaX HU3KOIO
JaBJIEHUs CJeayeT MNpUHUMaTh B cooTBeTcTBUM C TpeboBanusamu CII 42-101-2003
He OoJee:

1) 1u1st yIMYHBIX U BHYTPUKBAPTAIBHBIX ra30onpoBoaoB — 120 nalla;

2) st BHYTPEHHUX U TOJABOJAIINX ra3onpoBoaoB — 60 nalla.

B mnpornecce skcrutyataniuy MPOUMCXOJUT YBEIWYEHUE IIEPOXOBATOCTH CTaIbHBIX
TpyO BcnenacTBue koppos3uu (3a 10 et Ha 1 MM), CONIPOTUBIIEHNE BO3pACTaeT, 3TO HEOOXO-
JUMO YUYUTHIBaTh MPHU BBIOOpE THUaMeTpa ra3omnpoBojaa. Takke mpu BeIOOpE AUaMeTpa Hy k-
HO YYHUTBIBaTh BO3MOXKHOCTh PEKOHCTPYKIIMU U3HOIIEHHOTO CTAJIhLHOTO ra30MpoBoja MyTeM
MPOTSKKY MOJTUITUIIEHOBOU TPYOBI.
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[Ipu npoeKTHUpPOBaHUH MOA3EMHBIX T'a30IPOBOJIOB PEKOMEHYETCS pelyCcMaTpUBaTh
MOJIMATUIICHOBBIE TPYOBI, 332 UCKJIFOUEHUEM CIIy4aeB, KOIJla MO YCIOBHAM IIPOKIIAAKH, daB-
JEHUI0O U BHUIY TPAHCIOPTUPYEMOro rasza 3TH TpyObl NMpUMEHUTH Henb3s. [Ipu 3amene
CTaJIbHOTO Ta30MpOBOJA HAa MOJMATHICHOBBIA MPOMYCKHas CHOCOOHOCTH YBEIWYHBAETCS
MMPONOPLUHUOHAIIBHO IIEPOXOBATOCTH, T. €. Ha 10—15 %.

Jlia nmpoBeneHust 6ojee TOYHBIX PAacYETOB HEJOCTATOYHO I0JIb30BATHCS JIUILb 3HA-
YeHUSAMHU, TIPUBEICHHBIMU B Ta0s. 11, HE0OX0AUMO OmpenessaTh 3HaueHus C Ui KakJ10ro
KOHKPETHOTO (DUTHHTA, B 3aBHCHUMOCTH OT €r0 T€OMETPHUYECKHX MapaMeTpOB U XapakTepa
TedeHus: raza. @opmynbl W TaONMMILBI JUIS pacyeTa OCHOBHBIX MECTHBIX CONPOTHUBIICHHM
MIPUBEECHBI JaJIee.

Koadpdunuenr wmectHoro compotuBieHus otBoaa (puc. 13) paccumThiBaeTcs
o ¢hopmyie

C=Cy +Cyp =Gy +0,0175 8%% ; (29)
0

CM = AlBlcla (30)

rie A, — K03 UITUCHT, YIYUTHIBAIONIUI BIMSHUE YTJIa H30THYTOCTH OTBOA O:
npu 8 =90° 4, =1,0;
npu & < 70° 4, =0,9sin §;

npu & >70° 4, =0,7 + 0,351;
90
B; — k03¢ dUIMEHT, YUUTHIBAIONINN BIUSHUE OTHOCHUTEIIBHOTO paauyca % 3aKpYIJICHUS
0
OTBOJIA!
npu By <l B, = L()z'j;
Dy (Ro/Dy )"
R
mpu —>>1 B, = 0,21

Dy VR /Dy |

C; — ko3 PUIMEHT, YyUUTHIBAIOIIMN BIUSHUE OTHOCUTEIBHOW BBITSHYTOCTH TOTIeE-
peuHoro ceyeHust otBoAa. s kpyrioro ceuenus Cy = 1.

Puc. 13. Cxema oTBOIA
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Koadduiiment mecTHOrO conpoTuBiieHus TpoitHuka (puc. 14):
1) mpu mpoxozae

— CC.H 31
o (1-05/0.) Gh

rne (., =f (QH / QC) ompenensercs 1o rpaduky (puc. 15);

W, Fs

Puc. 14. Cxema TpoitHuKa

*'- {Fﬁ
=cn A —=4,02 4,19
LFe |-
2
— C.cn /
'l -
0 Smm—— —ch /
/ /| azr

/ .///0,35

6 / ya

/ A 0,44

4 / ’// yd

e

A |7 LA
iZ====cgs

o 83 45 067 g /o
= =c
QI'I’/QC

Puc. 15. I'paduxk onpenenenns C., u g

i

2) npu GOKOBOM OTBETBIICHUU

_ CC.G 32
7000, Fu/Fy) G2

rie (. = f(Qs/0.) onpenensercs o rpaduky Ha puc. 15.

Koaddutuent mectHoro conpotusienus koHdpy3opa (puc. 16)
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C = kcccym + CTp’

(33)

(34)

(35)

(36)

(37)

(38)

rae
2
™ = e P
. a
8sin — f
2
i 2
C =|—-1].
cyy en,
3nech
0,043
£=057+ ;
ILI-n
F
n=-"2
2
Kosddumment k., mpuHUMAETCs B 3aBUCHUMOCTH OT YIJIa PacKphITHS KOoH(py30pa
o Tabu. 13.
Tabnuya 13
3HavyeHus kod3ppunuenta k.
o, Tpan 10 20 30 40 60 80 100 140
k. 0,4 0,25 0,2 0,18 0,20 0,30 0,40 0,60
a
F F
1 o\ 0(3
Puc. 16. Cxema koHdy30pa
Koaddunment mectroro conporusnenus auddyzopa (puc. 17)
Q = Cpacm + CTp’
rae

npu k, =1, 0<a <40°.

Cpacm = (ppacm(l

Cpacm
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f.

1,25
=32k, tg"> (a/2)

(39)
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\

Puc. 17. Cxema nuddysopa

B nensx yTouyHeHHs MOTeph HAa MECTHBIE COMTPOTUBIICHUSI HA YKOPOUEHHBIX YdacTKax
TpyO, T/Ie BO3MOYKHO CKOIUIEHHE HAKIATHBIX MY(T, MOXKHO BOCIIOJIb30BATHCS YKa3aHHBIMH
Jajiee 3aBUCUMOCTSIMU, aHATTOTUYHO — JUISI CKOTUICHHS CTHIKOBBIX CBAPHBIX COCTUHEHUH.

ComnpoTtuBneHue, BEI3BAHHOE CBAPHBIMU COCIMHEHUSMHU B MOJHUATHIIEHOBBIX TPyOax,
paccuMThIBaeTcs o Gopmyiie

7\‘ICT
C:nCT(FO—l_CCTJ’ (41)

IZl€ Ne; — KOJIMYECTBO CTHIKOB HA PACUETHOM YYAcTKe; /., — PacCTOSIHHE MEXIY CThIKamH;
Cer — KMC ogHOTO coemuHeHust (BCTHIK WM ¢ TOMOIIBIO MY(THI).
Jlnst coenenust Bethik pu 1,8 - 10°<Re <5 - 10°

0,0046
Cer =175 (42)
D>
st mydrooro coemunenus mpu 1,8 - 10°<Re <6 - 10°
Cer =0,045-0,156- D,. (43)

Uucnennbie 3HaueHUs (., MUIS Pa3jUYHBIX THUIOB COCIWHEHUN TMPEACTABICHBI
B Ta0i. 14.

Tabnuya 14
3nauenusi KMC cTbIKOBBIX H MY(PTOBBIX COeTHHEHUI MOJHITUIEHOBBIX TPYO

Dy, m

Tun coemumerms | 0,05 0,075 [0,00 [0,15 [020 [025 [030
Bemnuuna (.,

CBapka BCTBIK 0,411 |0,224 | 0,146 | 0,079 | 0,051 | 0,037 {0,028
MydroBas cBapka 0,044 | 0,033 0,029 | 0,022 0,014 | 0,006 | 0,002

2.1. PacyeT TYNMHKOBBIX ra30MpoBoO/10B

OCOOCHHOCTBIO pacyeTa TYMHKOBOTO Ta30MpOBOAA, MUTAEMOTO W3 OIHOH TOYKH,
C MOAKJIFOUYEHHBIMU COCPEIOTOYCHHBIMH MOTPEOUTEISIMU Ta3a SIBJIIETCS TO, YTO OIpejese-

40



HUE TUAMETPOB yYAaCTKOB T'a30IPOBOJIa BEIYT MO CyMMapHBIM pacxojlaM raza Ha ydacTKax
U JomyckaeMon notepe nasiieHus. OTOOp COCPEeIOTOYEHHBIX PacXOJOB ra3a UMEET MECTO
B pacIpeeauTeNbHbIX ra30MpOBOAaX CPEAHETO WU BBICOKOTO JaBJIEHUS, a TAKXKE BO BHYT-
PEHHUX Ta30MPOBOAX JKUIBIX W MPOU3BOACTBEHHBIX 3maHuid. [loTpeduTenu, moakioyae-
MbI€ K paclpeleUTEIbHbIM Ta30MpPOBOIaM HU3KOTO JABJICHUS, 32 UCKIIOYEHHEM OTJIEJb-
HBIX COCPEIOTOYEHHBIX pa30UparOT ra3 U3 CETH HEPAaBHOMEPHO, U 3aKOHOMEPHOCTH pazdopa
YCTAaHOBUTH TPYAHO. JIJIs yIIPOIIEHUS 3a/1a4ul JOMYCKAIOT, YTO OBITOBBIMH M KOMMYHAIIbHO-
OBITOBBIMH ITOTPEOUTEISIMU Ta3 TIO IyTH €T0 CICJOBAHUS B TPyOE pacXxoIyeTcsi paBHOMEPHO
(pacxon raza, oTOMpaeMblii Ha y4yacTKe ra3onpoBOja, HA3bIBAETCS IyTEBBIM PacXoJ0M
Ha JJaHHOM yuacTke). OJJHaKo Yaille BCero Mo y4acTKy MPOXOJAST U T€ KOJIMYeCcTBa rasa, Ko-
TOpbIE MPEAHA3HAUEHBI ISl IPYTUX Y4acTKOB. JlJisl JTaHHOTO K€ y4acTKa 3TOT pacxoj rasa
OyJleT CUUTaThCs TPAH3UTHBIM.

PaccmoTtpum cxemy pacxosioB rasa 1o yyactkam (puc. 18). OueBugHO, 4TO Ha y4acTKe
3—4 nuMeeTcs TOJIBKO MyTEBOM pacXo]l; Ha y4acTKe 2—3 pacxXo/1 CKIAIbIBAETCS U3 COOCTBEHHO-
ro MyTEBOTo pacxoaa A, W TpaH3UTHOro pacxonaa by, Ha yuacTke /—2, KpoMe COOCTBEHHOTrO
MyTEBOro pacxoja A;, uMeercs TpaH3UTHBIM pacxon by = A, + b,, npeaHa3HaueHHbIA 1JId
JIBYX TIOCJIEIYIOIINX Y4acTKOB. ECTeCTBEHHO, UTO TUAMETPhI TPYO MEPBBIX YYACTKOB JOKHBI
OBITH OOJIBIIIE TUAMETPOB TPYO MOCICTYIOMNX YIacTKOB. ECIIN B3SITh H30JIMPOBAHHO yYaCTOK
2-3 W3 ATOU CETH WU ONPENEIUTh PAaCUETHBIA pacxof rasa V, B IMPOMEKYTOYHOM TOYKE X,
TO ATOT pacxo] OyAET CKIaIbIBAThCS U3 TPAH3UTHOTO pacxojia V; v KaKOH-TO 4acTH MMyTEBOTO
pacxona Vi, T. e.

V.=V, +kV,, (44)

rac KOB(b(I)I/II_II/IeHT k YYUTHIBACT JOJIIO IIYTEBOT'O pacxoda ra3a B ,ZIaHHOfI TOYKC M 3aBHCHT

oT —-.

I

1 2 X 3 4
Puc. 18. Cxema pacxoioB raza o ydactkam

I[.HH ra30BbIX CETEH HACEJIICHHBIX ITYHKTOB O0OBIYHO TpaHBPITHBIﬁ pacxoa ra3a BO MHO-
Tro pas OoublIIe IIyTCBOI'0, IO3TOMY JJIsI OCPCAHCHUA PACYCTHBIX PACXOA0B I'a3a Ha YHaCTKax
MMOJIB3YIOTCS COOTHOIICHUEM

V=V, +0,57,. (45)

Jns manpHEMIIMX pacyeTOB BBEIACHO IMOHATHE «YHIEIBHBIE PACXOIbI raza». Y Ieib-
HBIN pacxo]l 10 JUTMHE €CTh OTHOIIICHHUE OO0IIEero pacyeTHOr0 YacOBOTO PAacxXo/1a raza K CyM-
MAapHOW JJIMHE Ta30BOU CETH:

Vit =V | ZL;. (46)
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B Oonpimmx ropoaax ¢ pa3iaMuHbIM XapaKTepOM 3aCTPOMKU M HEOJAMHAKOBOW IIOT-
HOCTBIO HACEJIEHUS YIeJIbHBIE PACXO/Ibl BBIYMCIIAIOTCS OTIEIBHO JJI KaXKI0ro pailoHa.
Y nenbHbIN pacxo ra3a, OTHECEHHbBIN K €IMHUILIE TUIOMIAIN 3aCTPOMKH,

Vyrs =Vpu /F, (47)

o v 3 v
riae Vp.q — pacueTHBIN YaCOBOM pacxoj rasa, M /4; F' — 1uiomiaab 3aCTpOiKy, Ta.

Kak ormeuanoce panee, 1raMeTpbl ra3onpoBOJOB OINPEIECISIOTCS MO PACXOAy rasa
U JIOIYCTUMBIM MOTEPSM JAaBiieHUs. BeIOOp pacueTHBIX MepenagoB JaBICHUS B CETAX HU3-
KOT'O JIaBJICHUS MPUHUMAETCA UCXOMS U3 JIOMyCTHUMBIX KOJIeOaHUN TEIJIOBBIX HArpy30K Obl-
TOBBIX Ta30BBIX MPUOOPOB. [Ipu cHabkeHUM moTpedUTeNnel MPUPOAHBIM Ta30M C HU3IICH
TeIUIOTOM cropanns 33—-42 MJDk/M’ [aBieHue ra3a mepej ObITOBBIMU Ia30BBIME TIPHOOpa-
Mu npuHuMaroT 120 unm 200 galla. Mcxonmst w3 3TOro Ipu JaBJICHUM Ta3a HAa BBIXOJIE
u3 I'PI1, paBHom 300 nalla, cymmapHbIii iepena JaBjI€HUsS B Fa30BbIX CETAX PEKOMEHIYET-
csa nnpuHuMath paBHbIM 180 malla, B ToMm uunciie B ynuuHbIX razonpoBoaax 120, B moaBos-
mux 1 JoMoBbIX — 60 galla. Takum 0Opa3om, npu pacyeTax yJIWYHBIX pPacHpeaeIUTENbHbBIX
ra3oBBIX CETEH ClIEyeT OpUEHTUPOBAThCs Ha nepenas nasiaeHus B 120 palla.

B cl1oXHBIX cXxeMax ra3oCcHa0KeHHUs pacyeTHbIE pacXO/Ibl ra3a Ha y4yacTKax CEeTH OIl-
pPEAEIAIOTCS C MOMOIIBIO YCIOBHBIX Y3JIOBBIX PAacXOJOB, PaBHBIX (B TOYKE MepeceyeHHs
YYacCTKOB) MOJIyCyMME IyTEBBIX PaCXOJ0B YUAaCTKOB, IPUMBIKAIOIIUX K Y3IIy:

Vs =2V, /2. (48)

Takum TpueMOM paBHOMEPHO pACIPENEICHHBIM pacxoa ra3a Ha y4acTKax CeTH,
NPUMBIKAIONINX K Y3JIOBOM TOYKE, Kak Obl COOMpaeTcsi B 3Ty TOUKY U IMpEBpaIllaeTcs B ycC-
JIOBHBIM COCpenoTOYeHHBIN pacxoa. Korma Bcsi paBHOMEPHO pacmpe/esieHHast Harpy3Ka ce-
TH OyJeT 3aMEHEHa COCPEOTOUYECHHBIMU Y3JIOBBIMH PAaCXOIaMH, pacueTHBIC PacXoJbl Tasa
HA YYacCTKaxX CETH OINpPEAEIAIOTCS U3 TaK Ha3bIBAEMOI0 YCIOBHSI pABHOBECHS Y3JIOB — PaBEH-
CTBa KOJMYECTB Ta3a, MPUTEKAIONINX K y3]y M OTXOMSIIMX OT HEro, C y4eToM pacxoja
raza B caMmoM y3ie (puc. 19). bananc pacxonoB rasza B y3jie MOXKET OBbITh NMPEJCTABICH BbI-
pakeHHeM

B Tex cnydasx, koraa pacupenennTeabHas CeTb IOMUMO PAaBHOMEPHO PacIpeeieH-
HOM HAarpy3kKu MMEET COCPENOTOYEHHBIE PACXOoAbl V., MOCIEAHUE BKIKOYAIOTCA B y3JIOBBIE
pacxoapl B MECTaxX MPUCOECIUHEHUS COCPENOTOUEHHBIX PACXOA0B K PaCIpeACIUTEIBLHON Ce-
TH. /{115 Takux y3I110B

V=2V, /2+V, (50)
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Puc. 19. Cxema y3ma

J1i1st pa3BETBICHHBIX CUCTEM CIICAYET YBSI3bIBATh MMOTEPH JABJICHUS B OCHOBHBIX OTBETB-
nenusix. [Ipu 3ToM MakcuMarnpHas BEIMYMHA HEBS3KHU cocTaBiisieT 10 %.

2.2. PacueT KoOJIbLIEBBIX Fa30MPOBOIOB

B oTiinune OT TYyNMKOBBIX I'a30BBIX CETEH, B KOTOPBIX HANPABICHUS IIOTOKOB U pac-
YETHBIE PACXO/bl Fa3a Ha YYaCTKaX CETU ONPEJEICHbI, B MHOTOKOJIBLIEBBIX CETSAX M HAIpPaB-
JIEHUS] IOTOKOB, M KOJIMYECTBA ra3a, NPOTEKAIOIINE MO PaCYETHBIM yYacTKaM, HE MOCTOSH-
Hbl. 3aJladyeil TUAPABIMYECKOTO pacyeTa TAKUX CETEH SIBIACTCS OINPENCIICHUE TUaMETPOB
YYaCTKOB CETH, KOTOPBIE 00ECIEUnBalOT PABHOMEPHOCTh THPABINYECKOIO PEKUMa BCei
CeTH U MOoJayy BCEM MOTPEOUTENsIM TpeOyeMbIX KOJMYECTB ra3a MpU 3aJaHHBIX Mepernagax
JaBJlieHUs. ECIIM B TyIIMKOBBIX CETAX U3 TPEX BEJIWYUH: Pacxo/ia rasa, J10IMyCTUMOro Ieperna-
Ja JaBJI€HHWs M JUaMeTpa ra3olpoBOAa — HEMW3BECTHA OJHA, TO 3aJaya PEIIAeTCs JIETKO.
B KONbLEBBIX CETAX, KOTAa MOTOKH ra3za MOIYT paclpelesuThCs MO MOTYKOJIbLaM HEpPaBHO-
MEpHO, U3 YKa3aHHbBIX TPEX BEIMYUH U3BECTHA TOJBKO OJIHA, a JIBE JpyrHue HeOOXOIUMO OIl-
peaeIuTh.

Pemienune takoit 3a1aun 6a3upyeTcs Ha JByX YCIOBUSX. Bo-niepBbIX, Ha PacCCMOTPEHHOM
BBILIE YCIOBUM paBHOBECHs y3i1a. Eciu NpUTOK ra3a K y3ily CUATaTh MOJOKUTENBHBIM PacX0/10M,
a BBIXOJ] ra3a U3 y3J1a U Pacxoj raza B CaMoM y3Jie — OTPHULIATENILHBIM, TO alredpanyeckas cymma
PacyeTHBIX PaCXOJIOB ra3a B y3/ie JODKHA ObITh paBHA HyJIH0. Bo-BTOPBIX, Ha yCIIOBUH, 1O KOTOPO-
My CyMMa MOTEPh JABJIEHNS B OJJHOM IMOJIYKOJIbLIE paBHA CyMME IOTEPH JABJIECHUS B IPYTOM I10-
JTyKOJIbLIE:

Ap, + Ap, = Aps + Ap, + Aps. (51)

Ecam ycnoBHO cuuTaTh N1aBiieHHWE ra3a B KOJIBLIE IO YaCOBOM CTPENKE IMOJIOKUTENb-
HBIM, a MPOTHUBOMOJIOKHOE OTPHUIIATEIHHBIM, TO YKAa3aHHOE YCJIOBHE MOXHO chopmymupo-
BaTh TaK: ajreOpandeckas CyMMa MOTEPh JIaBJICHUS B JIFOOOM KOJIbIIEe JODKHA OBITH paBHA
Hymo (puc. 20). [IpakTuyecku 3TO yClIOBUE BBIIIOJIHUTH HE BCErJa yIaeTcsl U JOIMYyCKaloT,
YTO HEBA3KA MOTEPh JABJICHUSI B MOIYKOJIbLIAX HE I0KHA IpeBbImath 10 % oT HauMeHbIen
MOTEPY JIABJIEHUS B OJJHOM U3 TIOTYKOJIELL.
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Puc. 20. Cxema KOJBIIEBOTO Ta30IIpoOBOIa

[Tpu mombope auamerpa MOIYKOJIbIIA HEOOXOIUMO MPETyCMOTPETh BO3MOXKHOCTH
€ro paboThl B aBaApUIHOM pEXHUME.
Omnpenenenue aBapuitHOrO pacxoja raza NpoOU3BOAUTCS MO hopMmyJie

Ve =V + 3 (ViK o) (52)
i=1

N 3
rae V,, — aBapuiHBIA pacxo] rasza Mo MarucTpajibHOMY KOJIBLIEBOMY Ta30IMpOBOAY, M /d;

Vppa6 — pacyeTHbI pacxo pabouero MoMyKobia, M /4; V; — pacXox i-X motpeduTeseii raa

Ha aBAPUKUHOM IOITYKOJIbLIE, M/ Ko — Kod(HUIMEHT i-X OTpeOuTeNei rasa.
Koaddumment oGecriedeHHOCTH Ta3oM NMPU aBapUMHBIX CUTYAIMSX ST OBITOBBIX
notpedurenerd (I'PI1) moxxHO mpuHate B mpeaenax ot 0,8 mo 0,85; mis oTomuTenbHO-
MPOU3BOJICTBEHHBIX KOTENbHBIX — OT 0,7 A0 0,75 B 3aBUCUMOCTH OT HaJU4Hsl PE3EPBHOTO
TOIUIMBA; JUJIsl MPOMBILUIEHHBIX npeanpustuii — ot 0,5 1o 0,9.
PaGouee momykonblo JOMKHO oOecreuuTh MpOMmyck B cpeaHeM 75 % pacxopa
OT aBapUITHOTO y4acTKa.

3. OONPEJAEJIEHUE PACXOJA I'A3A

s 6ecniepeboitHOTO 0OecreveHns: BcexX MOTpeOUTeNneil MpUPOIHBIM Ta30M HEO0XO0-
MO OIIPENEINTh I'OJJOBBIE M PACUETHBIE PACXObI Ia3a HA BCE BUJIbI TOTPEOICHMSL.

["omoBbIe pacxozbl ra3a UCHONb3YIOTCS JUIsl TUIAHUPOBAHUS KOJIMYECTBA rasza, KOTo-
poe HEOOXOIMMO JOCTaBUTHh MPOEKTUPYEMOMY HACEICHHOMY ITyHKTY, a pacyeTHbhIE (Makx-
CUMaJIbHO-4aCOBBIE) — JIJIs OIIPEICJIEHUS] AUaMETPOB I'a30IIPOBOIOB.

["omoBbIe U pacueTHbIE pacXoibl raza MOTPEOUTENIMU MOXKHO ONPEIEIIUTh HECKOIb-
KHMHU CIIOCOOaMHU:

1) Ha OCHOBaHMU AAHHBIX MPOEKTOB I'a30CHA0KEHUS;

2) 10 HOMMHAJIBHBIM PAacXoaM ra3a ra3oBbIMU Ipubopamu;

3) 1O TemIONPOU3BOIUTENILHOCTH YCTaHOBOK;

4) Mo HopMaM TOJI0BOTO Pacxo/ia MOTPEOUTENSIMHU;

5) O YKpyIHEHHBIM [TOKa3aTeIIsIM.
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Jist Hy>KJT OTOIUICHUSI, BEHTWISIIIUK M TOPSTYETO BOJOCHAOKEHHUST pacXoJI Taza orpe-
JeTseTcs MO CTPOUTEIBbHOMY O0bEMY OTAIUIMBAEMbIX M BEHTHJIHPYEMBIX 3/aHUM (MO YK-
PYITHEHHBIM TIOKA3aTeNsAM).

Pacxo/bl Ta3a COCPEOTOUCHHBIMU TTOTpeOHTesIME (Gomee 50 M>/4 Ha BBO) HEOO-
XOAUMO ONpEAeNATh OTACIBHO A Kaxaoro norpedutens. [lpu paBHOMepHOM pacmpee-
JICHHHU TIOTpeOuTeNel ¢ pacueTHBIME pacxogaMu Menee 50 M°/4 Ha BBOJ (KHIIbIe M OOIIECT-
BEHHBIE 3/IaHMI) PACXOJI T'a3a ONPEEIISETCS MO KIIBIM KBapTaJlaM B LIEJIOM.

Crnioco0 onpenenenus pacxoja ra3a no HOMHUHAJIBHBIM PAcXo/JaM ra3oBbIMU IpHUOO-
paMy MPUMEHSETCS B TOM ClIydae, KOTJa U3BECTHBI KOJIMYECTBO YCTaHABIMBAEMBIX MPHUOO-
POB U UX THIIBL, T. €. IPU MPOCKTUPOBAHUN BHYTPHUIOMOBOT'O Ta30CHA0KEHHS, KBapTaIbHBIX
ceTel MPOMBINUICHHBIX MpeanpusTuii. HoMuHanbHBIE pacdeTHBIE pacXo/bl ra3a ra30BBIMH
npubOpaMu U TOPEIOYHBIMU yCTPONCTBAMHU YUUTBHIBAIOTCS COTJIACHO MACHOPTHBIM JaHHBIM
3aBOJI0B-M3roTOBMTENEH. [lepecuer HOMUHANBHBIX pacxoaos (kJIK B M’) ra3a HPOU3BOIHT-
cs o popmyiie

==L, (53)

Ecau u3BecTHa TCIIOIIPON3BOANTCIILHOCTE YCTAHOBKHU, TO

V:n'QQp. (54)

PacueTHblll pacxoa HECKOJIBKUMHU TPUOOpamMu

V=YK, Lin,| (55)

e ¥ — HOMHHANBHBI PACXOJ ra3a OTHMM WIH HECKOTBKHMH MPHOOPAMHE, M /d; 11; — KOJIH-
YECTBO OAHOTHUITHBIX MPUOOPOB WM TPYMI MPUOOPOB; M — YKCIO MPUOOPOB WU TPYMI
pubopoB; K, — Ko3hHUIIMEHT OTHOBPEMEHHOCTH JEHCTBUS IS OJHOTHUITHBIX MPUOOPOB

3
WIH TPpyIIbl Tpubopos; OF — HU3mias Teriora cropanus rasa, kKJx/m’; O — TEIIOnpoms3-

BOJAUTENBHOCTH ycTaHOBKH, KJx/4; n — KIIJ] ycraHOBKH; ¢; — HOMUHAJIbHAS TETUIONPOU3-
BOJIUTENBHOCTH Mprbopa, kJ[K/4.

Ilpumeyanue. Ecnu HOMHUHAJIbHAs MOIITHOCTh MpHOOpa maercs B KBT, To ee Hy»KHO
nepeBecTd B KK, a 111 3TOro BeMn4YuHy B KBT ymMHOXkuTh Ha 3600.

3.1. OnpenesieHue pacxoaa rasa 1o rogoBbLIM HOpMam

Crioco6 ompezeneHus: pacxoja rasa 1o rojoBbIM HOpMaM MPUMEHSETCS Ul PaBHO-
MEPHO pAaCIpEeIeIeHHBIX MOTpeOuTeNel, KOrja KOJUYEeCTBO YCTaHABIMBAEMBIX MPHUOOPOB
HEU3BECTHO.

['omoBoe nmotpebieHne raza MmoACYUTHIBACTCS I ONPEICIEHHBIX 00BEKTOB, a 3aTeM
CyMMUpYETCS O Ipynnam. Y CIOBHO IPUHSATO BBIAEIATH pacXo/ rasa:

1) HaceneHreM B KBapTajlax >KWJIBIX JOMOB JJisi IPUTOTOBJICHUS MUIIM U TOpsSYei
BOJIbL;
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2) mpennpusITUAMA KOMMYHAJIBLHOTO X03S5IIICTBa M OOIIECTBEHHBIMU 3aHUsIMH (OaHM,
OOJILHUIIBI, MEXaHU3UPOBAHHBIC MPaueyHbIE, XJ1€003aBOIbI, KOTEIIbHBIC);

3) Ha OTOIIEHHE, BEHTUJISILIMIO U TOpsiuee BOJIOCHAOKEHUE KUJIBIX U 0OIIECTBEHHBIX
3JIaHMM;

4) MPOMBIIIEHHOCTHIO.

['0/10BO# PAacXo, M>/TOI, OMPEIEACTCS 1O dbopmye

v="_n, (56)

r7le ¢ — HOpMa pacxoja ra3a Ha pacueTHyIo eaumHuny, k/[x/ron; N; — KOIUYECTBO pacyer-
HBIX eIMHUII TTIoTpeOneHns; OF — Hu3mas Terora Cropanus, KoK/,

["omoBbIe HOPMBI pacxojia ra3a Ha X03sIICTBEHHO-OBITOBBIE 1 KOMMYHAJIbHBIE HY Kb
MpuBEACHBI B Ta0I. 18.

KonnuecTBo pacyeTHbIX eAMHULl TOTpeOneHus N; Ul CyIIEeCTBYIOIUX HACEIEHHBIX
MECT MPUHUMAETCA MO JaHHBIM FOPUCIOIKOMA C YYETOM BO3MOXKHOT'O UX YBEIUYEHUS, IS
MPOEKTUPYEMBIX — T10 TAHHBIM MTPOEKTOB TUIAHUPOBKH U 3acTpoiku. [Ipu oTcyTCTBHM Takmx
JAHHBIX OIpeAEICHHE KOJIMYECTBA PACUETHBIX EIUHUI] MOTPEOJICHUS paccMaTpUBACTCS
B 1. 3.2.

3.2. Onpenesnenne pac4eTHbIX PacXo/10B ra3a no roa0BbIM HOpMaM NOTpPedIeHUs

[TorpebneHue raza B KBapTUpax, BEIPAKCHHOE B TEIUIOBBIX CAMHHUIIAX, ONPEICIIACTCS
o popmyiie

Y V4 V4 4
=X N g, —+q, —+q,. —|, 57
2 100 T 100 Ty 100 s 100 57)

rae N — KOJIMYeCTBO JKUTENCH pailoHa ropoJa, YelL.; ¢, ,qy, gy, — COOTBETCTBCHHO HOPMbI

pacxojia Teria Ha MIPUTOTOBJICHUE MUIIM TPU HAJTUYUHU B KBAPTUPE LIEHTPATU30BAHHOTO T'O-
psiyero BoJOCHA0KEHHUs, HAIMYUSL WIM OTCYTCTBUA BogoHarpesarteins, MJIx; Y, — npoueHT
OXBaTa HaceJIeHUsl ra30CHa0KeHHeM; Z; — JI0JIsl JII0e, OXBaYeHHBIX 1IEHTPAITU30BAHHBIM
TOpS'YUM BOJOCHAOKEHHEM; Z, — JOJs JIOACH, UMEIONINX B KBapTUpaX BOJOHATPEBATEIH,
Z5 — IIOJIS JIFOJICH, MPOXKUBAIONINX B KBApPTHpax Oe3 ropsyero BOJOCHAOKEHWS W BOJOHA-
rpeBaTteieil.

3HaueHue N 3aBUCHUT OT IUIOIIAIU MTOCENKA U IIIOTHOCTU HACEJICHHUS:

N = Fa, (58)

rjae F — miomaab 3aCTpOrKH, Ta; a — IJIOTHOCTh HACEJICHHUS, Yell./Ta.

BennunHy TIIOTHOCTHM HACENEHUSI @ TEPPUTOPUM KHIIOTO palloHa PEKOMEHAYETCS
MpUHUMATh HE MEHEe MPHUBEJACHHOW B Taba. 15, a TeppuTopru MUKpopaiioHa — HE MEHee
npuBeAeHHOU B Tabu. 16 mo [15].
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Tabauya 15
3HayeHHe MJIOTHOCTH HACEJeHUs KUJI0T0 paiiona

30Ha pa3IUYHON CTEICHU [11oTHOCTE HAaceICHHS TEPPUTOPHUH KHUIIOTO PaiioHa, Yes./ra, JUIsl TPy
TpajloCTPOUTEIHLHOM TOPOJOB C YHUCIIOM JKHUTEJEH, ThIC. Yell.

HEHHOCTH TEPPUTOPUHN Ho 20|20-50 | 50-100 | 100-250 | 250-500 | 500-1000 | Cseiuue 1000
Bricokas 130 | 165 185 200 210 215 220
Cpennsis — — — 180 185 200 210
Huzkas 70 115 160 165 170 180 190

Ilpumeuanue. Tlpu cTpoUTENLCTBE B pailoHax ceBepHee 58° c. M., a TakKe Ha IUIOMIAJKaX, Tpe-
OYIOIUX CIIOXKHBIX MEPOTIPUSATHI M0 WHKEHEPHON IMOATOTOBKE TEPPUTOPHH, IFIOTHOCTH HACEIIEHUS CIIETyeT
yBEJIMYMBaTh, HO He Oonee yem Ha 20 %.

Tabnuya 16
3HaveHHe MJIOTHOCTH HAceJeHUsI MUKPOpaiioHa
[InoTHOCTH HaceneHU Ha TEPPUTOPUHA MUKPOpaioHa, Yell./Ta,
. JUTSL KITIMMATHYECKUX MTOIPaiOHOB
30Ha pa3IUYHON CTENIEHU .
IPajioCTPOUTENLHON Ib u yacts mogpaitoHoB IB, HE n IIB cesepnee |HOwxmnee 58 C’UHI" Kpome
LEHHOCTH TepPPUTOPUH IA, IT, 1T n TIA 58° ¢. m. 1 yacTp 9acTH NMOAPaioHoB IA,
o noapaiionos IA, IT, IJT | IT, I u IIA, Bxoasmmx
ceBepHee 58° c. 1. o
u IIA 1oxHee 58° c. 1. B JJAHHYIO 30HY

Bricokas 440 420 400

Cpennsis 370 350 330

Huzkas 220 200 180

Ilpumeuanue. B KpymHBIX M KPYNHEHIIMX Topojax IpH NMPUMEHEHWH BBICOKOIJIOTHOW 2-, 3-,
4(5)-3TakHOM KMIION 3aCTPOMKM PacUETHYIO IIJIOTHOCTh HACEJICHUS CielyeT NIPUHUMATh HE MEHee, YeM A
30HBI CpeiHEll rpaJoCTPOUTENBHON IIEHHOCTH; MPH 3aCTPOMKE IUIOIAA0K, TPEOYIOMNX MPOBEACHUS CIIOXK-
HBIX MEPONPHUATHH 110 MHKECHEPHON NOJArOTOBKE TEPPUTOPUH, — HE MEHEE, YEM JUIS 30HbI BBICOKOM Ipajio-
CTPOUTENBHOU LIEHHOCTU TEPPUTOPHUHU.

[ToTpebnenne raza B MEXaHM3MPOBAHHBIX MPAYEUHbIX, BKIIOYAs Ie3UHPEKLHIO Oe-
Jbsl, CYLIKY U [VIaKEHUE, oNpeaesnseTcs 1no Gopmyse

Z Y N
=100 -~ =t +4q,), 59
0, =100t ~t (g, +4,) (59)

rae 100 — HopMma rps3HOro Genbs Ha 1 yen. B Tof, KT; ¢y, ¢, — HOPMa pacxoia TeIJIOThI
Ha CTUPKY U Ae3uHdpeKuto 6emnbs, MJDx.
[Torpebnenue ra3a Ha MpIThE B OaHsIX 0e3 BaHH onpenensercs 1o GopmyJe

Zs Y5 s

% =700 100

2-qgs, (60)

rae 52 — KOJWYECTBO MOMBIBOK B TOJl OJIHMM YEJIOBEKOM; ¢ — HOpMa pacxoja TEIIOThI
Ha MBIThE B OaHsx, MJ[x.
[ToTpebnenne raza Ha TPEANPUATHIX OOIIECTBEHHOTO MTUTAHUS
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zZ

Y
= 360208 o N (gt ), 61
Qo.n 100 100 (q06 q; ) ( )

TJI€ o5, ¢ — HOPMA pacxojia TeIUIOTHl Ha MPUTOTOBJICHHE 00€I0B, 3aBTPAKOB HMJIU Y)KUHOB,
MJIx.
[ToTpebnenue raza B yUpexJACHHUIX 3IPaBOOXPAHCHUS OIpeIeseTcs o hopmylie

Y,
12 1y, Ng. .,
1000 100

Oy, = (62)

rae 12 — Konu4yecTBo Koek Ha | ThIcA4y XKHMTENEH; gy, — HOPMBI PACX0/1a TEIIOTEI B yUPEK-
JEHUAX 3IpaBOOXPAHEHUS HA IPUTOTOBJIEHUE MUILU U Topsuer Boabl, M/JIx.
[ToTpebnenue raza Ha NPEANPUITHIX XJICOOTIEKAPHON TPOMBIIILIIEHHOCTH

365 Y.
=(0,6-0,8) —— XL Ng<P | 63
Oy = )1000 o Nag (63)

rae (0,6 —0,8) — HopMa CyTOUHO# BbITleukH xjieba Ha | ThICSUY JKHUTENEH, T; ¢, n — CPEIHUMI

pacxo]| TeIJIOTHI Ha BBIMIEUKY XJieOa Ha MPEIIPHUITHIX XJISOOMeKapHOH MPOMBIIUICHHOCTH,
MJIx/(rox - 4en.), KOTOphIi onpenenseTcs o Gopmylie

cp _ q + 9> + qs (64)
X1 3 .

[Torpebnenue ra3za Ha IPEAIPUATUSAX TOPTOBIIH, B ATENIbE

QT =0,05 - QK: (65)

rae O, — MoTpedIeHne Ta3a B XKWIBIX 31aHusx, MJk/To.
OmnpeaensieTcs CyMMapHBIi TOOBOM pacxo/ ra3a Ha pailoH ropoja no gopmyse

ZQron = Ql( + Qn + Q6 + Qo.n + Qy.3 + an + QT' (66)

PacueTHbIii pacxo raza paifoHOM TOPOJia ONPEAeIIAeTCs 1o GopMyIie

V, = —ZQQPF"” ko, (67)
H
rae ky, — KodhPUImeHT 4acoBOro MakCumMyma, roji/d.
Koaddunment yacoBoro Makcumyma OIpeAesieTcss B 3aBUCUMOCTH OT KOJMYeCTBa
KUTEJICH METOI0M UHTEPIIOAIUH (Tadu. 16).
V IIeIbHBII pacxoy rasa, M /(TOJ - 4ell.), PACCUHTHIBACTCS IO GOopMyIIe

V. —V (68)
y;L_N'
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Pacxo/ ra3a Ha KBapTaj onpejessercs no popmye
Vi = Vya ]Via (69)

. 3 [V
rjae V;— pacxop rasza i-ro KBapTayia, M /4; IN; — KOJMYECTBO KUTEJEH i-r0 KBapTasa, 4el.
Pesynbratel pacyera cBoasTcs B Tabd. 17.

Tabauya 17
KBapTraJibl, YUCJI€HHOCTh HACEJIEeHUS] U PacyeTHBII pacxo/ raza
IInomans Kon-Bo xurenen PacueTHslit pacxon
Ne kBaprana 3 IIpumeuanue
KBapTasa, ra B KBapTalie, yell. rasa, M /g
Tabnuya 18

Hopmbl pacxoaa raza Ha KOMMYHaJIbHO-0ObITOBbIE HYKIbI

Hopwmel pacxona
IToTpeOurenu rasa Hoxasarens TeroTel, M ]Ik
moTpebIIeHus rasa
(TBIC. KKaIT)
1. Hacenenue
IIpy HanuuuKM B KBapTUPE I'a30BOM IUIUTHI U LEHTPAIM30BaHHO-
T'O TOPSTYETrO BOJAOCHAOKEHUSI TIPU ra30CHAOKCHUN:
TIPUPOTHBIM Ta30M Ha 1 genoBeka B rox 4100 (970)
Cyr To xe 3850 (920)
[Ipu HamM4MM B KBapTUpPE T'a30BOH IUTUTHI M TA30BOTO BOJIOHA-
rpeBatelts (IIPU OTCYTCTBUM IICHTPAIM30BAHHOTIO TOPSTIETO BOJO-
cHaOKEHUS ) TIPH Ta30CHAOKCHUH:
TIPUPOTHBIM Ta30M » 10 000 (2400)
CyTr » 9400 (2250)
Ilpu Hanuuuu B KBapTHUPE ra3oBOM IUTUTHI U OTCYTCTBHU IICH-
TPaTM30BaHHOTO TOPSTYETr0 BOJOCHAOKEHUS M Ta30BOTO BOJOHA-
rpeBaTes Py ra30CHA0KEHNH:
MIPUPOJIHBIM Ta30M » 6000 (1430)
CYTr » 5800 (1380)
2. lpeanpusitysi OBITOBOTO OOCITY>KUBAHISI HACCICHUS
DaldpuKu-TIpaueyHbIe:
Ha CTUPKY OeJibsl B MEXaHW3UPOBAHHBIX MPAYeUHBIX Ha 1 T cyxoro Genbst 8800 (2100)
Ha CTUPKY O€Jbsi B HEMEXaHW3WPOBAHHBIX MPAYEUHBIX C CY- To xe 12 600 (3000)
[IIBHBIME IKa(paMu
Ha CTUPKY O€lbsl B MEXaHU3UPOBAHHBIX NPAYEYHBIX, BKIIOYAS » 18 800 (4500)
CYIIKY U TJIaKEHHUE
Je3kamepsr:
Ha Jie3UH(eKInIo OeNbs M 0JIeXK b B TAPOBBIX KaMepax » 2240 (535)
Ha JIe3UHPEKIHIO0 OSNbsl U OJCK/IBI B TOPSICBO3MYIIHBIX Ka- » 1260 (300)
Mepax
banu:
MBIThe O€3 BaHH Ha 1 nombiBKY 40 (9,5)
MBIThE B BaHHAaX To xe 50 (12)
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Oxonuanue mabn. 18

ITorpebuTemnu raza

ITokazarenp
MOTpeOJICHNS Ta3a

Hopwms! pacxona
TeroTel, MJIx

YCHbs, IPSAHUKOB U T. 1'[.)

(TBIC. KKAIT)
3. IIpenmpusTist OOMIECTBEHHOTO TTHTAHIIS

CronoBsIe, pecTopaHsbl, Kade:
Ha TIPUTOTOBIICHHE 00€/T0B (BHE 3aBUCHMOCTH OT TPOITYCKHOMN Ha 1 oGen 42 (1)
CIOCOOHOCTH TIPEINPUSATHSA) Ha TPHUTOTOBIICHWE 3aBTpakoB | Ha 1 3aBTpak wim 2,1(0,5)
WA YKIHOB YKUH

4. VapexaeHus! 30paBoOXPaHEHIS

BonbHutp!, poauisHBIE AoMa:
Ha MMPUTOTOBJICHHUE TTUIIIN Ha 1 xoiiky B oz 3200 (760)
Ha TPUTOTOBJICHHE TOpPSYCH BOIBI JUIA XO3SHCTBEHHO- To xe 9200 (2200)
OBITOBBIX HYXK]T M JICUCOHBIX TIporieayp (0e3 CTUPKU OelTbst)

5. TlpenmpusTHs 1o MPOU3BOACTBY XJie0a M KOHTUTSPCKHUX U3JICITHI

X11e603aBoIbI, KOMOMHATHI, TICKAPHU:
Ha BBITICUKY XJieOa (popmMoBOTO Ha 1 T uznenuit 2500 (600)
Ha BBINEUKY XJieOa Mo/10Boro, 6aToHOB, OYyJIOK, CA0OBI To xe 5450 (1300)
Ha BBINICUKY KOHIAUTEPCKUX M3JENUil (TOPTOB, MUPOXKHBIX, I1e- » 7750 (1850)

lpumeuanus.

1. HOpMLI pacxona TCIJIOTHI Ha XUJIbIC I0Ma, NPHUBCACHHBIC B Ta6JII/II_Ie, YUUTBIBAKOT pACXoJ TCIJIO-

THI HA CTUPKY O€NbS B JOMAIIHAX YCIOBHUSX.

2. llpu npumMeHeHNH ra3a JUIst JJabopaTOPHBIX HYXI IIKOJI, BY30B, TEXHUKYMOB M JAPYTUX CIIELHANb-
HBIX y4eOHBIX 3aBeleHHI HOpPMY pacxojia TEeIUIOTHI clieAyeT MpuHuMath B pazmepe 50 MJIx (12 Toic. kkan)

B I'0JT HA OJTHOTO yYaIeTrocs.

FOI[OBLIC pacxoabl TCIUIOTHI HA MPUTOTOBJICHUC KOPMOB U IMOJAOTPEB BOABI IJIA KU-

BOTHBIX PEKOMEHAYEeTCsl MPUHUMATH 1o Tabm. 19.

Tabnuya 19

3HaueHusn roaoBbIX PACX0A0B TCIJIOTHI HA IIPUI'OTOBJICHHE KOPMOB U IMMOAOI'PEB BO/AbI

IJIsA ZJKUBOTHBIX

HopwMer pacxo/ia TemIOTHI Ha HY XTI
Ha3znauenue pacxoayemoro rasza IToxa3zaTens
OJTHOT'0 KUBOTHOTO, MJ[>x

[IpuroToBiaeHue KOPMOB IJIsl KUBOT- Jlomann 1700
HBIX C YY€TOM 3allaphBaHUs TPYObIX Kopoga 4200
KOPMOB U KOpHE-, KITYOHEIIO0B

P PHE, KLy CBHUHBSA 8400
[TomorpeB BoAbI Uil IUTh W caHu- [ Ha omHO Xu- 420
TapHBIX IeNen BOTHOE

['omoBbIe pacxobl Ta3a Ha HYXIbI MPEANPHUSATHI TOPTOBIU, OBITOBOTO OOCITY>KHUBa-
HUSl HEMIPOU3BOJACTBEHHOI'O XapakTepa U T. M. MOKHO MPUHUMATH B pasmepe 10 5 % cym-

MapHOIo pacxoaa TCIJIOTHI Ha JXUJIbIC IOoMaA.

3.3. OnpenesieHue pac4eTHOT0 4YaCOBOI'0 Pacxo/a raza

PacueTtHbIit pacxoa oIIpCaACACTCA KaK JOJIA rOA0BOI'0 pacxoda:

k.V.

m’ rox°

%

rae ky, — KoahGUIIMEHT YacOBOI0 MaKCUMYyMa.
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Koaddumment gacoBoro makcumyma JijIsi HaCEJIECHHBIX MECT NMPUHUMACTCS B 3aBH-
CUMOCTH OT OOIIeH YHCICHHOCTH HACeICHHs, 00CTyKHBAEMOTO JaHHBIMH Ta30BBIMU CETS-
MU, OJJMHAKOBBIMU JIJIsl BCEX PAlOHOB, TUIPABIMYECKU CBS3aHHBIX MEXITy coOou. Jliist paiioH-
HBIX CETeH, TUJPABIMYECKH HE CBSI3aHHBIX MEXKIy COOOH, k;, MPHHUMAETCS OTIENBHO JJIS Ka-
YKI0T0 parioHa 1o Tadi. 20, A1 KOMMYHAIbHO-OBITOBBIX MIPEANPUITHAN — 10 TabII. 21.

Tabauya 20

3HavyeHue KO3(ppuUIIEeHTa YACOBOT0 MAKCUMYMa Ky,
JJISl TOPOJIOB U HACEJICHHBIX IYHKTOB

Yucno xurenelt, cHabxaemblx | KoadduuenT yacoBoro Mmakcumyma
ra3om, ThIC. YeIl. pacxona ra3a (6e3 OTOILICHHS)

1 1/1800

2 1/2000

3 1/2050

5 1/2100

10 1/2200

20 1/2300

30 1/2400

40 1/2500

50 1/2600

100 1/2800

300 1/3000

500 1/3300

750 1/3500

1000 1/3700

2000 u 6osee 1/4700

Tabauya 21
3nauyeHue ko3¢ PpuureHTa 4aCOBOr0 MAKCUMYMA K, 1151 KOMMYHAJIbHO-0BITOBBIX NPeINpPUsiTHI

Mpemnpuatan vy pacronon s
banwu 1/2700
[Ipaueunsie 1/2900
OOILLIECTBEHHOIO TUTAHUSA 1/2000
[lo mpon3BoAcTBY XJ1e0a, KOHTUTEPCKUX U3IEITHHA 1/6000

Ipumeuanue. JIns 6aHb 1 MpadedHbIX 3HaYeHUS KO3 (QUIIMEHTa YaCOBOTO MaKCUMyMa pacxo/ia ra3a
MIPUBEIEHBI C YUETOM Pacxo/ia ra3a Ha HY>KJbl OTOIJICHUS U BEHTUIISILIUHY.

34. Onpe)le.ﬂelme pacxoaa ra3a Ha OTOIVICHUEC, BEHTWISIIUIO U Topsivuce BO/JI0CHA0XKe-
HHE 110 YKPYIIHCHHBIM MMOKAa3aTEC/JIAM

3.4.1. Onpeodenenue pacxooa 2aza Ha OMonjieHue U 6eHMUNAYUIO

JI1st 5KUITbIX pallOHOB rOPOJOB M APYTHX HACEIEHHBIX ITyHKTOB I'OJOBOM pacxo[ Ter-
Ja Ha OTOIUJIEHHWE W BEHTWIALMIO WIbIX U OOILIECTBEHHBIX 3[aHUIl ompenensercs Mo
yAeIbHBIM HOPMaM TeruionoTpednenus no popmyie, kK,
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t,. —t . —1
0, =| 24(1+ k)P0 g, o lepo | oL, (71)

BH ‘p.o low — tp.B Mo

rne t,, — CpeaHsas TeMIepaTypa BHYTPEHHETO BO3/yXa OTAIUIMBAaEMbIX 3[JaHUMN, IpUHUMAe-
Mast JUISL XKHJIBIX ¥ OOLIECTBeHHbIX 31aHuii paBHoii 22 °C (I'OCT 30494-96); ¢.,, — cpea-

HsIS TEMIIepaTypa HapY>KHOTO BO3yXa 3a OTOMUTENbHBIN IEPHO/T (CO CPEAHECYTOUHOM TEM-
neparypoit Bosayxa 8 °C u meHee), °C; ¢, , — pacdeTHas TeMIepaTypa HapyKHOTO BO3JyXa

JUISL IPOEKTHPOBaHKs OTOIUIeHus, °C; 7, — pacueTHas TeMIeparypa Hapy»KHOTO BO3/yxa

JUISL IPOEKTUPOBaHMs BeHTHW MY, °C; k; — KOA(QPHULINEHT, YUYUTHIBAIOIIUI TEIUIOBON TO-
TOK Ha OTOIUICHWE OOIIECTBEHHBIX 3JaHUM; MPH OTCYTCTBUU JAaHHBIX CJICAYyET MPUHUMATH
paBHbM 0,25; k, — KO3 GHUIHUEHT, YUUTHIBAIOIIMN TEIUIOBOM MOTOK Ha BEHTUJIALIUIO OOIIIe-
CTBEHHBIX 3J]aHUI; IPU OTCYTCTBUU JAHHBIX CJIETyeT MPUHUMATh: 1Jis1 OOIIECTBEHHBIX 3/1a-
HH, TOCTpoeHHbIX 10 1985 1., — 0,4, mocie 1985 r., — 0,6; z — ycpeTHEHHOE 3a OTONUTEIIb-
HBII TIEPHOJT YUCIIO YaCOB PaOdOTHI CUCTEMBI BEHTHJISIIUU OOIIIECTBEHHBIX 3/IaHUH B TCUCHHE
CYTOK (IIpM OTCYTCTBHUHU IAHHBIX IPUHMMAETCS PaBHBIM 16 4); n, — MPONOKUTEIBLHOCTD
OTOIUTENIBHOTO MIEPUO/IA, CYT, COOTBETCTBYIOLIAsl IEPUOY CO CPEAHEN CYTOUHOU TeMIepa-
Typoii Hapy>kHoro Bo3ayxa 8 °C u Hmwke, npuaumaemas no CHull 2.01.01-82; F — oOmras
IUTOIIA/b KHIIBIX 30aHHM, M’ N, — KIIJI OTONUTEIbHBIX YCTAHOBOK B JOJIAX €IAUHULL; IS
MECTHBIX KOTeNbHBIX NpuHumMaercs 0,8—0,85, nns palloHHBIX KoOTenbHbIX ¢ yuyeroM KIIJI
TEIUIOBBIX ceTer — 0,8; g, — yKpYIIHEHHBI! [T0Ka3aTellb MAKCUMAILHOIO 4aCOBOIO pacxoaa
TeIUIOTHI Ha OTOIUICHHE KINIBIX 30aHui, KI[K/4 Ha | M* 5KIJIOH UTOma I, MIPUHUMAEMBIN 110

Tadin. 22.
JKutyro mioIa s OTariMBaeMbIX 3JaHHH MOXKHO OIPECIIUTD 10 hopMyJie

Fy = fuN, (72)
rze f, — pacdeTHas XHIUIIHAs 00eClIeueHHOCTb, paBHas 18 m*/uen. [15].

Tabauya 22
3HaYeHHs1 YKPYITHEHHOT0 MOKA3aTeIsi MAKCMMAJIbHOT0
TEIJIOBOT0 MOTOKA HA OTOIIEHHE JKUJIbIX 3TaAHHUI ¢,

fho, °C Go> KK/ (1 - M2)
0 335
-10 461
-20 544
-30 628
—40 670

['omoBo#t pacxo ra3a Ha OTOIJIEHUE JKWIBIX U OOIIECTBEHHBIX 3/IaHUN MOXKHO OTIpe-
3
JIEJIUTH 110 popMyJie, M~/TOf,

52



v, = %. (73)

. 3
YacoBoii pacxo/i ra3a Ha OTOIICHHE, M /4,

P — Vo ) 74
° 24n,, (74)

3.4.2. Onpeoenenue pacxooa 2a3a Ha UEHMPATU3OBAHHOE 20pAYee 8000CHADIICEHUE

I'omoBoit pacxon Teria Ha ropsiuee BogocHaOkeHue (I'B) xuiabix u 0011eCTBEHHBIX
3nanui, k/[x, onpenensercs no Gopmyie

QF.B = 24qF.BN n, + (350 - no) Zg — ll“X'H B : ) (75)

T.B

rae t,, — TeMIeparypa XoJ0JHOU (BOJOIPOBOJHON) BOJBI B OTONUTENIBHBIN MEpHO (IIpH

OTCYTCTBUM JAHHBIX NpuHUMaeTcs paBHoOil 5 °C); 350 — pacueTHOE YUCIIO CYyTOK B rojy pa-
OOTBI CUCTEMBI TOPSYET0 BOJOCHAOKEHUS; ¢, , — YKPYIIHEHHBIH 10Ka3aTeIb CPEIHEUACOBO-

ro pacxojia TEIUIOTHI Ha Topsidyee BoJOCHaOkeHue, kJ[»k/4 Ha OJHOTO uenoBeka (C yueTom
0OIIIECTBEHHBIX 3/IaHMK paiioHa), MPUHUMAEMBIN 1Mo Tabs. 23; N — KOJIMYECTBO KUTEJEH,

4en.; t,, — TEMIepaTypa XOJIOJHOW (BOMONPOBOAHON) BOABI B HEOTOIMTENBHBIA IEPUOJ

(mpu oTCyTCTBHMM AaHHBIX npuHUMaercsa pasHoil 15 °C); n., — KIIJ| xoTenbHOH, paBHBbIil

0,8-0,85; B — k03 durueHT, yUuTHIBAIOIINNA U3MEHEHHE CPETHETO pacXo/ia BOJIbI Ha TOPsI-
Yyee BOJOCHA0KEHHE B HEOTOMHUTENBHBIN MEPHOJT 10 OTHOIIEHUIO K OTOMUTEILHOMY MEepHO-
1y, IPUHUMAEMBIA MPU OTCYTCTBUU JAHHBIX JIJISl KWJIAITHO-KOMMYHAJIBHOTO CEKTOpa PaB-
HeiM 0,8 (a1 kypopToB B = 1,2—1,5, ansa npeanpusituii — 1,0).

Tabnuya 23
YKpynHeHHbIIi oKa3aTe/Ib CPEIHEro TEMIOBOI0 MOTOKA HAa ropsiuee
BOJ0CHA0KEHUE HA OJTHOT0 YeJI0BEKA

CpenHss 32 OTOMUTENBHBIN TIEPUO]] HOPMa
pacxojia BOJIbI Ha Topsiuee BOJAOCHAOKEHHE, Grn KJIK/(4 - wen.)
1/(cyT - 4e.)
80 1050
90 1150
110 1260
120 1470

['0/10BOif PACXOJ ra3a Ha HEHTPANTH30BAHHOE ropsuee BOIOCHAGKEHHe, M /T, Ofl-
penensiercs o hopmyJie
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v, = (76)

I.B p
YacoBou pacxon raza Ha ['B, M3/‘l,
v
yP = LB 77
b= (77)

T.B
Haiinennple pacxo/ibl O BCEM BUJIaM MOTPEOJICHHS 3aHOCATCS] B CBOAHYIO Ta01. 24.

Tabauya 24
CeoaHasi Ta0JMIIa Pe3yJbTATOB pacyera

HawmmenoBanue pacxona 3HaueHue, M/4

3.4.3. Onpeodenenue pacxooa 2aza NPOMbIULTIEHHBIMU RPEONPUAMUAMU

Pacxon raza mpOMBIIIEHHBIMH MIPEANPUATUAMU Ha TEXHOJOTUYECKUE HYXIbI OIpe-
JENSETCS 0 JaHHBIM TEXHOJOTMYECKUX MPOEKTOB MPEANPUITUH, YKPYITHEHHBIM MTOKa3aTe-
JSIM CHEIUATU3UPOBAHHBIX MPOEKTHBIX OpPraHM3alldid WIM MO pacxojlaM TOIUIMBa W rasa
AQHAJIOTUYHBIMU CYIIECTBYIOUIUMU MPEATPUATUIMH.

Jnst onpeneneHys pacxo/ia raza Ha MPOMBIIIEHHYIO MeYb WIH CYyIIUJIbHYIO Kamepy,
M>/4, MOYKHO BOCIIOJIB30BATHCS CIIYIOMICH (hOPMyIIOii:

Gli, —i,)
:#’ (78)
OF

9

rae G — Npou3BOIUTEIBHOCTh TE€YH, KI/4; i

H

= C'tH — HaydaJIbHasg SHTAJIBIINA 3arpy3KH,

KJIK/KT; i

. =C-t, — KOHEYHasl 3HTAJIbNUs 3arpy3ku, KJDK/Kr; ¢ — ynenpHas TENIoeM-

KOCTh MaTepuaia 3arpy3ku, k[x/(kr - °C); ¢,, f, — HadaJbHas U KOHEUYHas TeMIepaTy-

K
pa 3arpy3ku, °C.

IIpu nepeBoAe MPOMBIIUICHHBIX YCTAHOBOK Ha Ta3 C JAPYroro BUAa TOIIMBA PACXO]l
ra3za MOXHO PacCYHTaTh M0 GhopMyie

p
H.IIp Nronn (79)

V. =G . ,
Ox Mr

q TOILI

3
rne G, — pacxoj NPUMEHSIEMOro TOIIMBa, Kr/4 (1 ApOB — M /4); Qg_np — paboyas

OILT

TEIUIOTa CTOpaHHs TMPUMEHSIEMOro TorutkBa, KJDk/kr (Tabn. 25); OF — pabouas Temiora
3

cropanus rasa, kJx/ M”; M, .., N, — KIIJl yctaHOBOK Iipu paboTe Ha 3aMEHsIEMOM TOILIIMBE

U Ha rase.
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Tabauya 25
YcpennenHas TenjaoTa cropanusi
Pa3JMYHBIX BUIOB TOIJIMBA

Bup Tornnupa }};Hp , KJK/KT
Kamennsrit yrob 27 092
Masyt 41 131
Jun3enbHoe TOIIUBO 41970
Top¢ xyckoBoi 11458
JlpoBa (kJIx/ M°) 54 64
Koxke 27 280

4. 1I0ABOP OBOPYAOBAHMS I'PI1

['PIL, T'PIIb, IOPIT u I'PY nomkHBI OBITH OCHAIIEHBI (GUIBTPOM, MPEIOXPAHUTENb-
HbIM 3anopHbiM kinamaHoM (I13K), perymaropom naenenus rasa (puc. 21), npenoxpaHu-
TenpHbIM cOpocHbIM KianaHoM (IICK), 3amopHoili apMarypoil, KOHTPOJBHBIMU H3MEpH-
tenbHbIMU TTprOopamu (KUII) u nmpu HeoOXOAMMOCTH y370M Y4eTa pacxojia rasa, a Takxe
00BOJIHBIM Ta30IPOBOJIOM (OalmacoMm) ¢ JByMs IOCJIEIOBATEIHHO PACIOJIOKEHHBIMU OT-
KITIOYAIOIIUMU ycTpoiicTBaMu Ha HeM. [IpuHnmmuansaas cxema mkaduoro ['PIT u3zobpaxe-
Ha Ha pucC. 22, pa3nnuHbie BapuaHThl kKoMnoHOBKHU [IIPI1 moka3ansl Ha puc. 23.

15 3 E‘E Buxonrasa A Peryaupyemoe ,qaanje;nc
- 1 —‘\.‘_"‘ -
14— {27 I3 2 4\ \§g 28
I3 %"//_ / 0
N | / 21
N :
s( 2 | 1 9 —
= /
9 1 i -
by 22
2
o 24
=S — - -
§ ?' L 22
10 23
6 3
Perynupyemoe ,aﬁ /
NAaETeHHE

Bxopraza

Puc. 21. Cxema koMOMHHUpPOBAHHOTO perysitopa naBinenus P/IHK:

1 — xpectoBuHa; 2 — ceano; 3 — KiamaH; 4 — KianaH OTCE4YHOH; 5 — IITOK; 6 — peryar; 7 — MeMOpaHa peryis-
TOpa; 8 — Kopmyc; 9 — Kpbllka; /() — KilanaH nNpeIoXpaHuTeabHbli; /] — npyxuHa; /2 — raiika; /3 — HUn-
nenn; 14 — crakan; /5 — npyxuHa; 16 — memOpana; /7 — Tonkarens; /8, 19 — npyxwunsl; 20 — npobka; 21 —
BTyJKa; 22 — MTOK; 23 — npyXuHa; 24 — mpobka; 25 — mToK; 26 — npy>kuHa; 27 — BUHT PETYIUPOBOYHBIN

Pa3pemaercs He npegycmarpuBath ycrpoicTBo Oaiinaca B IIIPII, npeqnaznaueHHOM
JUTSl TA30CHA0KEHUS OJHOKBAPTUPHOTO JIOMa.
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Bremxonrasa Bxon raza

Puc. 22. ®ynkunonansHas cxema mkagHoro ['PII:
1 — xopnyc mkada; 2 — OCHOBHAs JIMHHA PEAYIIUPOBaHUS;, 3 — TPEXXOJA0BOI KpaH; 4 — MaHOMETD;
5, 7 — KpaHbI MapoBhIe; 6 — MPEAOXPAHUTEIHLHBIN COPOCHOM KiTamaH; 8 — cOpOCHas JMHHS pery-
naTopa; 9 — uMIynbcHas TpyOka; /() — mpenoXpaHuTeIbHOE 3aIOPHOE YCTPOUCTBO; [/ — perysi-
TOp AaBlieHUs ra3a; /2 — cOpocHas cBeua; /3 — Oaiinac

[Ipu pa3menienny 4acTu 3aMopHON apMaTyphl, MPUOOPOB U 0OOPYIOBAHUS 3a MpeJie-
namu 3nanus [PIT, TPIIb wnu IIPIT momkHbl OBITH OOECTIEYEHBI YCIOBUS MX JKCIUTyaTa-
LIUH, COOTBETCTBYIOIIME YKa3aHHBIM B MMACOPTax 3aBOJA0B-U3roroButeliein. O0opyaoBaHue,
pasmernienHoe 3a npeaenamu 3aanus ['PI1, ['PIIb u IIPII, nomkHO OBITH OrpaxacHo.

@unptpsl, yctaHasnusaemole B ['PII, I'PIIb, IIIPIT u I'PY, nomkusl nmeTs ycTpou-
CTBa Ui ONpPEAEIEHUs Iepenaga NaBJICHUs, XapaKTEPU3ZYIOLIErO0 CTENEHb 3aCOPEHHOCTHU
(bUIBTPYIOIIEH KaCCEThI MPU MAaKCUMAJIBLHOM PacXoJe rasa.

[13K u TICK momxHbl 00ecrieynBaTh COOTBETCTBEHHO aBTOMATHYECKOE IMpeKpariie-
HUE mojadu win cOpoc raza B armochepy pu U3MEHEHUU JIaBJICHUS B Ta30IPOBOJIE, HENIO-
MyCTUMOM JIJIsi 0€30TaCHOM M HOPMAJIBbHOW pabOThI Ta30HCIIONB3YIOIETO U Ta30BOT0 000-
pyAOBaHUS.

B I'PII, I'PIIb, IIPII u I'PY cunenyer nmpenycmaTrpuBaTh CUCTEMY IIPOLYBOYHBIX
1 COPOCHBIX TPYOOITPOBOIOB AJIsl MPOAYBKH ra3onpoBooB u copoca raza ot [ICK, kotopeie
BBIBOJISITCSA HApYXy B MecCTa, rJie o0ecrneunBaroTcsi 0e30MmacHble YCIOBUS JUIsl pacCEUBAHUS
rasa.
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Puc. 23. "'abapuTHBINA YepTeK Ta30peryIATOPHOTO MYyHKTA MIKAGHOTO

B I'PIL, I'PIIb, IIPII u I'PY cnenyer ycTtaHaBiuBaTh WIK BKIIIOYaTh B coctaB ACY
TII PI" (aBTOMaTH3MpOBaHHAS CHCTEMa YIIPABJICHUSI TEXHOJIOTMUECKHUMH POIECCaMU pac-
Mpe/ieNIeHus Ta3a), MOKA3bIBAIOIIUE U PETUCTPUPYIOLIUE MPUOOPHI IS U3MEPEHHUs BXOJIHO-
ro M BBIXOJHOTO JABJICHHUA ras3a, a Takxke ero temmeparypsl. B IIPII moryT npumeHnsarscs
MepEHOCHBIE IPUOOPHI.

KoHTponpHO-U3MepUuTeabHble MpUOOPHI € AJIEKTPUUECKHUM BBIXOJHBIM CHUTHAJIOM
U anekTpoobopynoBanue, pasmemaembie B nomeniennu ['PIT u I'PIIB ¢ B3peiBoOmacHbIMU
30HAMH, CJIETyEeT IPEAYCMATPUBATh BO B3PHIBO3AIINUILIEHHOM HUCIIOJIHEHNUH.

KUII ¢ 3nekTpru4ecKuM BBIXOJAHBIM CHUTHAJIOM B HOPMaJIbHOM HMCHOJHEHUH JTOJKHBI
pa3MeIaThCsl CHapYy XH, BHE B3PHIBOOMIACHOM 30HBI, B 3aKPBIBAIOIIEMCS MIKA(y U3 HETOPIO-
YUX MaTepuajoB WIA B 000COOJEHHOM TIOMEIICHUH, TPUCTPOCHHOM K MPOTHUBOIIOKAPHOM
razoHenpoHuiaeMon (B npeaenax npumeikanus) ctene I'PIT u I'PIIb.

BBoJl uMITy IbCHBIX Ta30MPOBOOB B 3TO MOMEIIEHUE ISl TIepeiadl K MpudopaM HM-
MyJIbCOB JABJICHUS Ta3a CJIEIyeT OCYIIECTBISATh TaKUM 00pa3oM, YTOOBI UCKIIOYUTH BO3-
MOXHOCTB nonafanus rasza B nomemenne KUIIL.

[To napexxnoctu snexkrpocHadxenuss ['PII u I'PIIb HaceneHHBIX MYyHKTOB OTHOCST
K 3-i1 kareropuu, a ['PIT u I'PIIb npoMbIlIeHHBIX TPEANPUATHII — IO OCHOBHOMY ITPOHU3-
BojacTBY. Monuue3amura ['PIT u I'PIIb momxkHa oTBeuaTh TpeOOBAaHUSM, MPEABSIBISICMBIM
K o0BbekTam Il kaTeropuu MOJTHHE3aIUTHI.

[Tpu kommnonoBke o6opynoBanus ['PII u ['PY HeoOxomumo npegycMaTrpuBaTh BO3-
MO>XHOCTB JIOCTyTIa K 00OpYJOBAHHIO JUISI MOHTaXka, 0OCTy>KMBaHHUS M peMoHTa. Paccros-
HUE MEXIYy NapajuleNIbHBIMU psiiaMu 00OpYAOBaHMs ClelyeT nmpuHUMaTh He MeHee 0,4 M
B cBery. lllupuna ocHoBHOro npoxona B nomemieHuu ['PI1 u co croponsl oOcimy)uBaHus
['PY nomxna ObiTh He MeHee 0,8 M. I oOcmykuBaHUS 00OpYAOBaHUS, Pa3MENIEHHOTO
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Ha BbIcOTE Oosiee 1,5 M, cieayer mpeaycMaTpuBaTh IUIOMIAIKU C JICCTHUIIAMU, UMEIOIIUMHU
nepuia.

ITpaBuna ycranoBku npuseaeHsl B LIIPIT CI1-42-101-2003 u cipaBouHuke [3].

I'PII pa3mernaror:

1) OTAENBHO CTOAIIUMH;

2) MPUCTPOCHHBIMHU K Ta3u(pUIUPYEMbIM POU3BOJICTBEHHBIM 3/IaHUSM, KOTEIbHBIM
1 OOIIECTBEHHBIM 3/JaHUSIM C TOMELIEHUSIMH ITPOU3BOJICTBEHHOTO XapaKTepa;

3) BCTPOEHHBIMM B OJHOA3TaXKHbIE Ta3U(PUUUPYEMbIE MPOU3BOACTBEHHBIE 3/aHUS
Y KOTeJbHbIE (KPOME MOMEIICHUN, PACTIONO0KEHHBIX B MOIBAIBHBIX U IIOKOJIBHBIX 3TaXax);

4) Ha MOKPBITUAX Ta3UPUIIMPYEMBIX MPOU3BOACTBEHHBIX 31anuii I u Il creneneit or-
HecTolkocTH Kitacca CO ¢ HErOprOYUM YTETUIUTENEM;

5) BHe 3/1aHU HA OTKPBITHIX OTPaKJICHHBIX MIOMIAAKAX M0J] HABECOM Ha TEPPUTOPUU
MPOMBIILIJIEHHBIX MPEATPUATUH.

['PIIb cnexyet pa3Memiath OTACIBHO CTOSIIIMMU B COOTBETCTBUU C Ta0II. 26.

Tabauya 26
TpebdoBaHus K pa3MeNnIeHUIO OTAEIbHO CTOSIIIMX ra30PeryJJasiTOPHBIX MyHKTOB
Paccrosinus B cBety ot otaensHO crosimux ['PIL, I'PTIb u ITPTI
Jasnenue rasa 110 TOPU3OHTAIHN, M
B I'PIL, I'PIb, I1IPIL,
Mlla JI0 3MIaHUH U CO- | JIO /Il ¥l TpaM- | 10 OOOYHMHBI aBTOMO- | 710 BO3AYIIHBIX JIH-
OpyKEHU BallHBIX IMyTeH OMIIBHBIX 1OpOT HU 2JeKTponepeaay
Ho 0,6 10 10 5 He menee 1,5 BBICO-
ThI ONOPBI
Cspize 0,6 10 1,2 15 15 8 -
Tlpumeuanus:

1. Paccrosinue cnenyet npuHuMaTh oT HapykHbIX cTeH 3aanuid ['PII, T'PIIb unu IIPIL, a npu pac-
MIOJIOXKEHUH 000pPyIOBaHUS Ha OTKPHITOH IJIOIAAKE — OT OTPaXKICHHUS.

2. TpeGoBaHus TaONMMIBI PACIIPOCTPAHSIIOTCS TaKXKe Ha Y3Jbl ydeTa pacxojia ras3a, pacrojaraeMbie
B OTACTIBHO CTOSIIINX 3AaHUSIX WM B MIKa(ax Ha OTAENBHO CTOSIINX OMOpax.

3. Paccrosinue ot otaensHO crosimiero IPII mpu naBnenuu rasza Ha BBoze 1o 0,3 Mlla go 3nanuit
U COOPY>KEHU HE HOPMUPYETCA.

OTnenbHO CTOSIIIME Ta30pEryJIATOPHbIE MYHKTHl B HACEJIEHHBIX ITyHKTAaX pacroJjara-
IOT Ha PAaCCTOSHUAX OT 3[JaHUM U COOPYKEHUI HEe MEHee YKa3aHHbIX B TaOJIUIE, a Ha TeppH-
TOPUU MPOMBIIIJICHHBIX TPEINPUATUN U JAPYTUX MPEANPUITUNA TPOU3BOICTBEHHOTO Ha3Ha-
yeHus — corjacHo TpedoBanusm CII 42-101-2003.

B crecHeHHbIX ycnoBusX paspeniaercs ymenblueHue Ha 30 % paccTosiHUid OT 31aHui
¥ COOPY’KEHHIT /10 ra30peryIATOPHBIX MyHKTOB MPOIYCKHOM CIIOCOGHOCTBIO 10 10 000 M/u.

4.1. ITonOop peryasiTopoB J1aBJIeHUSA

Perynsitopbl faBiieHust BHIOMPAIOTCS MO PacyeTHOMY (MaKCHMAaJIbHOMY 4YacOBOMY)
pacxofy rasa mpu TpedyeMom mepemnaze aaBiaeHus. [IpomyckHas ciocoOHOCTh TaKHX pery-
JSITOPOB  OIpenessieTcs MO NAcHOPTHBIM JaHHBIM 3aBOJIOB-M3TOTOBUTENEH, MOITYYEHHBIM
SKCIIEPUMEHTAIbHBIM ITyTeM. Ee BennunHy pekoMmeHayetcs npuHuMath Ha 15-20 % 6omb-
111 MaKCUMaJIbHOTO 3HaYEHUS pacue€THOTO pacxo/a rasa.
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[TonOop Tumopasmepa peryisiTopa JaBiI€HHUs MPOU3BOJIUTCS MO TabauuaMm, IpHBeE-
JIEHHBIM B cripaBouYHOM Jutepartype [1, 3]. [lanee mo ¢popmynaM U B 3aBUCUMOCTH OT P,/P,
orpenessieTcs MakCUMallbHasi MPOITyCKHasi CIOCOOHOCTh V' peryisTopa aaBieHHs. Y CTOM-
yiBOU paboTa perynsropa OyneT npu ero 3arpyske B npezaenax 10-80 % ot makcumanbHOM
IIPOIYCKHOM crniocoOHocTU. Ecnm 3TO yciaoBHe HE BBIOJIHEHO, TO OepeTcs peryasTop apy-
roro TUIopasMepa u pacueT nopropsierca. Hanbosnee 3xkOHOMUUHBIM (C HAMMEHbLIEH Me-
TAJJIOEMKOCTBI0) OyAET peryssarop, MaKCUMallbHasl MPOITyCKHAasi COCOOHOCTh KOTOpOro V'
MPEBBIILIAET PACYETHBIA pacxoj raza V, Ha BelnuuHy, onmskyo k 0,2V,

ITpu monbope perynsaropa cieayeT pyKOBOJCTBOBAThCS HOMEHKIIATYpPOU psiia pery-
JSITOPOB, BBIITYCKAEMBIX POMBILIUIEHHOCTBIO.

[Ipu onpeneneHnM MPOIMyCKHON CIIOCOOHOCTH PEryJIsiTOpa HEOOXOUMO ONPEIEIUTh
JABJICHUE Tra3a NEepe]l HUM U IIOCJIE HEro ¢ Y4eTOM MOTEPh U JOMOJHUTENBHBIX TOTEPh JaB-
JeHus B apMmatype, puibtpe, pacxogomepe u [13K, ycTaHOBIEHHBIX 10 perynsropa JaBie-
HUSL.

[TpomyckHast CHOCOOHOCT PETYNIATOPOB C OJHOCENEIHHBIM KIIATAaHOM OIPEIEIIIeTCs
COIVIACHO MACIOPTHBIM JaHHBIM, a IPU UX OTCYTCTBUU MOJKET OBITH OIpeeneHa mo ¢op-
MyJie, KOTOpas IPUMEHSETCS IIPU pacdeTe peryaropos tuna P/I:

0 =15951 LRI/, . (80)

rae ( — pacxoJ rasa, M3/‘l, nput=0°Cu P,

=0,1033 MIla; f— niomaas cejia KiiamnaHa
2

(Tabmn. 27), cm”; L — xoaddunmeHt pacxoaa; P, — abcomroTHOE BXOHOE JaBJICHHUE ra3a, PaB-

HOE cymMMme Py 1 Py, MIla; P, — pabouee uzbbitouHoe nasnenue, Mlla; ¢ — koaddurm-

€HT, 3aBUCAIINN OT oTHOIIeHus P,/P|, riae P, — abCOMI0THOE BBIXOAHOE JIaBJICHHE TOCIIE pe-

TYJISITOpa, paBHOE cyMMe Py, U P,yy,, Mlla, onpenensiercs mo rpaduky Ha puc. 24; po —

TUIOTHOCTH Ta3a, KI/M”, IPU HOPMAJTBHBIX YCIIOBHSIX.

Tabauya 27
ILnomans cepjia kianana u ko3¢ @uuueHr pacxoaa
peryasitopoB PIYK
PIIYK2-50 | PJIVK2-100 | PJIYK2-200
IMapameTpsr JuameTp kiamaHa, MM
35 50 70 105 140

[Tnomanp cenna knamana (¢ y4eToM 9,6 19,6 38,4 86,5 154,0
ILTOIIA/IM IITOKA), CM

Koaddumment pacxona ¢ 0,60 0,42 0,40 0,49 0,40

Ecnu B macmopTHBIX JaHHBIX PETYJsATOpa MPHUBEACHA BEIIMYMHA PAacXoja rasa mpu
MaKCUMAaJIbHOM JaBJICHHH C COOTBETCTBYIOUIEH IUIOTHOCTBIO, TO MPHU JPYTUX 3HAYCHUSIX
BXOJIHOTO JIaBJIeHUsI P U TUIOTHOCTH P MPOMYCKHAsI CIIOCOOHOCTh PETYIATOPA MOXKET OBIThH
ompenesneHa mo gopmyre

Plo;

QZ = Ql—9
Borpy/po

59

(81)



rae O, — pacxo] rasa, M/, MPA HOPMAJIbHBIX YCIIOBHUSIX CO 3HAYEHUAMU P, (pl1 u pol, OT-
JIMYHBIMHU OT MPUBEJICHHBIX B MACIIOPTE Ha peryisarop; (J; — pacxon rasa npu Py, ¢y, po co-
TJIACHO MACHOPTHBIM JIaHHBIM; P| — BXxoaHOe abcomtoTHoe naBnenue, Mlla; ¢, — koaddu-
IUEHT, ONPEICIAEMbIA TI0 OTHOMICHUIO P,/P;; Pll, (pll, po1 — NPUHATHIE JAHHBIE TIPU UC-
M0JIb30BaHUM JAPYTUX [TAPaMETPOB Tas3a.

i1
0,5 T ENESENEEE , - ] ' X
T 'l - - =1
T I .
0,4 : > ’ [
| TN
| ]
u3 ] i 1 | 1 1 ] "NL
’ P 2 ,‘x" .
B o= K ﬂ]x _[ﬁ 3
0,2 K-11LA iy , AN
I T ] N .
! : '
U, 1
: l !
0+ —— . . ~ + Py/P,

055 06 065 07 075 08 08 09 095 10

Puc. 24. I'paduk onpeneneHus kKodhOUIMEHTA () B 3aBUCUMOCTH OT P,/P)
pu K = ¢,/c, = 1,32:
K — nokazarens anquabaThl raza Npu HOPMAJIbHBIX YCIOBUSX;
¢, — TETIOEMKOCTh TIPY TIOCTOSTHHOM JIaBJICHUU, KK/ (M3 -°C);
Cy — TEIIOEMKOCTb IIPH TIOCTOSHHOM o0beMe, KIx/(M - °C)

[TpomyckHasi ClTOCOOHOCTh IBYXCEACTBHBIX PErYJIHPYIOIIUX KIallaHOB MOXKET OBITh
paccunTana 1mo gpopmyiie

_ 5245BK.,,\[APP,

(4 +273Wpy

rae O — pacxo[ rasa, M/, MIpU TEMIIEpaType rasza, paBHoi 1, U Pg,, = 0,1033 MlIa; B — xo-
3 PUIMEHT, YUYWUTHIBAIOIINN pacHIUpeHUue Cpelbl U 3aBUCAIIMNA OT OTHOIICHHS P,/P,
(puc. 25); K,, — koapuireHT nponycKkHOM crnocoOHocTr; AP — mepenaj 1aBieHus: Ha Kia-
manax, AP = P, — P,, Mlla; P, u P, — COOTBETCTBEHHO BXOJHBIE M BBIXOJIHBIC a0COIIOTHEIE
nasienus, Mlla; p, — mIOTHOCTH Ta3a npH ¢;; {; — TeMIepaTypa rasa.

Pacuer koMmOuHUpOBaHHBIX peryaTopoB AaBieHus Ha 6aze PJ] tuna PZICK u P/IHK,
KoTOpble IpuMeHstoTcst B 6mounbix I'PII, mokazan nanee.

Pacuer perysmaropa naBiieHUs OCYLIECTBIISIFOT MO PACUETHOMY PAacxojy rasza 4depes
I'PII B 3aBUcHMOCTH OT JaBieHus raza Ha Bxoje B [ PII (13 pacuera oTBETBIEHUN CETH BbI-
COKOT'O WJIM CPEJHETr0 JaBJIeHMsI) U JaBieHus raza Ha Bbixoje u3 ['PII (13 pacuera pacmpe-
JIETUTENbHBIX TA30MTPOBOIOB HU3KOTO JIABJICHMS).

(82)
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Puc. 25. 3aBucumocts kodpdurmenta B ot Py/P,

[TponyckHast cCHOCOOHOCTh PEryJyATopa JaBJICHUS ONPEEIIAETCs M0 NaCIOPTHBIM Xa-
pakTepucTikam (Tabi. 28).

[Tocne ompeneneHrs MacCOPTHON XapaKTEPUCTUKU PETYJSTOpa JaBICHHS MOAOMpa-
€TCSI PEryJsITop ¢ OMmKANIIMU OONMBIIMMU TEXHUYECKHUMH XapaKTePUCTUKAMU U PacCUH-
TBHIBAETCS MPOITYCKHAsI CHOCOOHOCTH PETYIATOPA AaBICHUS:

npu Le) > 0,5 V'=0,031V, APE , (83)
R Pr
pu L) <0,5 V =0,0157V, A (84)

R Vb

rae P, — abcomoTHOe AaBiieHue ra3a Ha Beixone u3 I PII, kIla; P; — To e Ha Bxoje B I'PII,
klla; AP — pacueTHsbIil nepenaj AaBJIeHUs B perynstope, klla; V), — pacxon raza uepes pe-
TYISTOpP, M /4; Py — IIOTHOCTb ra3a, KI/M .

MaxkcumanbsHas npomyckHasi criocooHocth ['PIT nomkna ObiTh Ha 20 % BbINIE, YeM
pacueTHbIN pacxo raza uepes ['PII, u onpenensiercs mo ¢popmye

Vmax = 172 VFPH- (85)

HopmanwsHas paGota perynsaropa AaBieHHs BO3MOXHa B mnpeaenax oT 10 go 80 %
MPOITYCKHOM CIIOCOOHOCTH PETyJITOpa JaBJICHHS COTJIACHO (opMyJie

Viopw = (0,1-0,8) V. (86)

Ecnm makcumanbeHbIN pacxon rasza yepe3 ['PII maxomures B mpenenax HOpMallbHOM
paboTHI peryasTopa JaBleHUs, TO PETYIATOP JaBICHUs T0100paH BEPHO.
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Tabnuya 28
TexHUYECKHE XaPAKTEPUCTHKH PEryJIsiTOPOB AaBJIEHHS

Tapamerp PJICK-50 | PATA-20 | PJTHK-400
Perynupyemas cpena ITpuponuelii ra3
MakcumansHOoe BXxoaHoe aasiaeHue, MlIla 1,2 0,6 0,6
Jnamna3oH HaCTPOMKH BBIXOJHOTO AaBieHus, klla 0,01-0,10 2,2 2,0-3,5
[IpomyckHast cmtocCOOHOCTH MPH BXOTHOM JIaBJICHUN 200 80 400

0,3 MITa, M’/4, He MeHee

HepaBHoMmepHOCTH perynupoBanus, % +10

Jlnana3oH HaCTPOWKH NaBICHHUS CpadaThIBAaHUS aBTOMa-
THUYECKOT0 OTKJIFOYAIOLIEro ycTpoiicTsa, klla:

TP MIOHKEHUHU BBIXOAHOTO JABJICHUS Jo 4 0,7-1,1 0,7-1,1

MPU TOBBIIEHUHU BBIXOAHOTO JaBJICHUS Jlo 140 4-5 4-5
[IpucoeAMHUTENBHBIC pa3MEPhI, MM:

BXOJIHOTO NaTpyOKa (yCIOBHBIN MPOXOT) 32 20 50

BBIXOHOTO MAaTpyOKa (YCIOBHBIN POXO/) 50 32 50
I'abapurHbie pa3mMepsl, MM:

JIFHA 294 245 512

IIpUHA 188 188 230

BBICOTA 340 310 270
Macca, kr 15 5 14

4.2. Ilondop puabTpoOB

3anmaueit punbTpa B ['PII wm I'PY sBnsercs ouncTka ra3za OT MEXaHHYECKUX TTPUME-
Cell: MbUIK, PKaBYMHBI, CMOJIUCTHIX BEIIECTB U APYTUX TBEepAbIX yacTuil. [Ipu s3Tom puiabTp
JIOJDKEH TPOITyCKaTh BECh I'a30BbIM MOTOK, HE MPEBbIIIAs JTOMYCTUMYIO MOTEPIO JTaBICHUS
Ha ce0e, yKa3aHHYIO B acropTe.

[To HampaBieHHIO NBIKEHHS Ta3a 4depe3 (PUIbTPyIOMMH 3JIEMEHT BCE (PHIBTPHI
MO>KHO Pa3AesiuTh Ha MPSIMOTOYHBIE U MOBOPOTHBIE, IO KOHCTPYKTUBHOMY HCITOJIHEHUIO —
Ha JMHEWHBIE U YTJIOBBIE, [0 MaTepHally KOpIlyca U METO/IY €ro U3rOTOBJICHUS — Ha YyTyH-
HbI€ (MM aIFOMUHUEBBIC) JINTHIE U CTAJIbHBIC CBAPHEIE.

[lo ¢punbTpylrouemMy mMarepuany CEpUilHO BbIITyCKaeMble (PMIIBTPBI MOAPA3ACIAIOTCS
HA CETYaThle M BOJIOCSHBIE. B ceTYaThIX HMCMONB3YIOT IUIETEHYI0 METAJUIMYECKYIO CETKY,
a B BOJIOCSTHBIX — KaCCEThI, HAOUThIE KalIPOHOBOM HUTHIO (MITM IPECCOBAHHBIM KOHCKUM BO-
JIOCOM) U MPONUTAHHBIE BUCITUHOBBIM MACIIOM.

Cetuarbie (DUIBTPBI, OCOOCHHO JIByXCJIOWHBIEC, OTIMYAIOTCS MOBBIIIEHHOW TOHKO-
CThI0O U MHTEHCHBHOCTBIO OUMCTKH. B mpornecce skcriyaranuy o Mepe 3aCOpeHHs CETKU
MOBBIIIAETCS TOHKOCTh (DUIBTPOBAHHS TPHU OJHOBPEMEHHOM YMEHBIICHUH TMPOITYCKHOM
crocoOHoCcTH (UIBTpA.

VY BOJOCAHBIX (PUIBTPOB, HA0OOPOT, B MPOIECCE IKCIUTyaTalluy (GUIBTPYIOLIAs CIIo-
COOHOCTh CHIDKAETCSl 3a CUET YHOCa 4YacTUI] (UIBTPYIOLIET0 MaTepuajia MOTOKOM rasa
Y TIPY TIEPUOINIECKON OYUCTKE BCTPSXUBAHUEM.

Jnst oGecnieyeHust JOCTATOYHOM CTENEHH OYUCTKU raza 0e3 yHoca TBEPJbIX YaCTHI
U (punbTpyromero Marepualia CKOpocTb ra30BOro MNOTOKA JTUMHUTHPYETCS M XapaKTepU3yeT-
Csl MAKCUMAJTBHO JIOITYCTHMBIM TI€PETaIoM JaBJICHUS Ha CETKE WM KacceTe PUIIbTpa.

Jnst ceTyatbix GUIBTPOB MAKCUMAIBHO JAOMYCTUMBIN Mepenaj AaBiICHUs HE OJKEH
npessiath 5000 I1a, nns BosocsHeix — 10 000 ITa.
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B ¢unbpTpe 10 Havana sKcmIyaTanuy Wiv MOCIEe OYUCTKYA U IPOMBIBKH 3TOT MEpera
JIOJDKEH COCTaBIIATh i certdarbix ¢uiabTpoB 2000-2500 Ila, a it BOJIOCAHBIX —
4000-5000 I1a. B xoHCTpYKIMH (HIBTPOB MPEAYCMOTPEHBI IITYLEPHI IS TPUCOETUHEHHS
mpuOOPOB, C MOMOIIBI0 KOTOPBIX OINpENesieTcs BeIWMYrHA MaJACHUS JaBICHUS HAa (QUIbT-
pYIOLIEM 3JIEMEHTE.

C perynsitopom PIIYK nocrasnsitorcs punbtpsl Bosiocsinbie BO. Ounbtper A TPIT
MOIOMPAIOTCs MO rpaduKy, Ha KOTOPOM MMOKA3aHO MaJeHHE TaBJICHHUS B HUX B 3aBUCUMOCTH
OT TPONYCKHO# criocobHocTH mpu P =0,1 MIIa i p = 1 kr/m’.

Bo u3bexxanue pa3pbiBa KacCeT M CETKU B HE3arpsi3HEHHOM (DUIIBTpPE MaJIeHue JaBJie-
HUS HE JIOJDKHO TPEBBINMIATH I BHOBb ycraHaBinuBaeMbix 5000, a mist paboTarommx —
10 000 Ila. [Tanenue faBiaeHus U paboOYNX NApaMETpax rasa u pacyeTHOM pacxone V,

2
AP=AR| V| 2 87)

Vo) P

rae AP,, — majeHne nasienus no rpabuky, ITa; V,, — pacxon rasa mo rpaduky, m/d;
p — IUIOTHOCTH ra3a, MPOXOISIIEro Yepe3 (GHIbTp, Kr/M’; P — IaBIeHHe ra3a mnepe GuibT-
poMm, MlITa.

VY CIIOBHBIN TMaMETP BOJOCSHOTO (PUIbTpa MPUHUMAIOT MO d, PErysTopa JaBJICHUS.
3arem Ha rpaduke mo pacxoay P, = P, Haxomsat AP, Ecmu Touka pacxoma BBIXOAHT
3a mpenensl Tpauka KpUBOM JAHHOTO AWamMeTpa, TO Vy, OepyT MEHBIIUM, YIO0OHBIM IS
pacuera, HO B Ipeziesnax rpaguka.

JleCTBUTENBHYIO TOTEPIO0 JaBICHHUS B (PUIBTPE C YCIOBHBIM IHAMETPOM d, TpHU
pacxone V, rasa ¢ IIOTHOCTBIO p W JdaBieHweM P ompenenstor mo ¢opmyne (87). Ecnm
AP > 2000, To npuHumaetcs GuiIbTp ¢ dy Ha OJHY CTYIIE€Hb OOJIbLIE U PacUEeT MOBTOPSETCS.

OwmibTpel, ycraHaBauBaeMbie B ['PIT (I'PY) mns 3ammrthel peryiupyronmx u npeso-
XPaHUTEIBHBIX YCTPOHCTB OT 3aCOPEHUS MEXaHUUYECKUMU MTPUMECSIMU, JOJIKHBI COOTBETCT-
BOBAaTh JIaHHBIM, ITPUBEJICHHBIM B Ta0I. 29.

Tabauya 29
JonmycTuMble 3HAYEHHS OTEPH AaBJeHUs B PUIbTpPax

ITapametp 3HaueHue napamerpa

JaBnenue Ha Bxone (padbouee), MIla 0,3;0,6; 1,2

MaxkcuMaibHO JOITyCTUMOE MajCHUE TABJICHHSI HA KacceTe
¢unbTpa, nalla:

CETYaATOro 500
BUCLITHOBOT'O 500
BOJIOCSIHOT'O 1000

TexHrueckne XapakKTePUCTHKU Ta30BbIX (GUIBTPOB MPUBEIACHBI B TpauecKoM BHUJIC
Ha puc. 26—29.
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4.3. Iloa0dop npexoxXpaHUTEJbHbIX KJIANAHOB

VYcranosky II3K crnenyer npexycmartpuBarh nepes peryiastopom nasienus. llpeno-
XpaHUTEIbHBIE 3anopHble oTcekaromue kinananel Tuna [IKH u IIKB nocraBnsiroTcst kom-
IJIEKTHO C COOTBETCTBYIOUIMMH pPEryjsiTOpaMu JaBiieHus ra3a. OHU yCTaHaBIMBAIOTCS
70 peryysropa AaBiieHus rasa mocie GuiabTpa. [IpOMBIIUIEHHOCTh BBIMYCKAET JBa THIA
[13K: TIKH u IIKB. IlepBslii ciienyer npuMeHsTh B ciiydasx, koraa nociue ['PIT nou I'PY
MO/JIEP>KUBAETCS] HU3KOE J1aBJIEHHE, BTOPON — CpeNIHEE.

Hactpoiika npenenoB cpabaTbiBaHUs OTKIIOYAIOIIETO YCTPONCTBA:

BepxHUH nipeaen — 125 % oT Py / Py = 1,25P,;

HkHUN ripenert — 5—10 % o1 Py / Py = 0,1 Py,
rae Pg,x — BBIXOJHOE AaBIIEHHE nocie peryisaropa, Mlla.

["aGapuThl ¥ TUI KJanaHa OMpeaesstoTcsa TUoM peryistopa nasieHus. [13K o6bru-
HO BBIOMPAIOT C TAKKUM K€ YCIIOBHBIM JIUAMETPOM, KaK U y PeryysTopa.

[IpenoxpanurenbHble COPOCHBIE KIIANaHbl YCTAaHABIMBAIOTCA IIOCIE PETYJSITOPOB
JABIICHUS ra3a JUisl UCKJIIOYEHHUs MOBBINIEHUS JaBieHus rasza B cetu nocie ['PII, a npu Ha-
JMYHUH PacxofoMepa — MOCIIEe pacxoaoMepa.

[ICK nacTtpauBaetcs Ha cpabaTbIBaHUE TIPU JOCTIKEHUN 3HAYCHUS

115 % OoT Pypx / P = 1,15P4.

KonmdaectBo raza, moiexariero copocy I1CK, onpenensitor:

npu HaT4YuK niepen peryastopom aasnenus [13K mo dpopmyie

0 >0,00050,, (88)

rae O — KONMYECTBO Ta3a, nmojIexamero copocy IICK B Teuenne oaHoro waca, M>/da (Ipu
0°C u 0,10132 MIlIa); Q; — pacueTHas MPOIMYyCKHasi CHOCOOHOCTh PEryJsTOpa JaBlICHHUS,
M/ (mpu 0 °C u 0,10132 MITa);
npu OTCyTCTBUHU nepen peryistopoM aasieHus [13K no hpopmymnam:
JUISL PETYJIATOPOB JIABJICHUS C 30JIOTHUKOBBIMH KJIallaHAMH

020,010, (89)
JUTSL PETYJIUPYIOLIUX 3aCIIOHOK C 3JIEKTPOHHBIMU PETYJIATOPAMHU
0 20,020,. (90)

[Tpu Heobxomumoctu yctanoBku B ['PIT (I'PY) mapaiienbHO HECKOIBLKUX PETYJIIsTO-
POB JaBIIeHUs KOJIMYECTBO Ta3a, mojyiexarero copocy IICK, cienyer onpenensats mo ¢op-
MyJe

Q' 2 On, C2))

rae Q' — HeoOX0oaMMOe CyMMapHO€e KOJHYECTBO rasa, moprexamniero copocy IICK B teue-

HHE daca, M /4 (mpu 0 °C u 0,10132 MIla); n — KOIMYECTBO PETYISATOPOB JABJICHUS ra3a,
wrT.; O — KOJIUYECTBO Ta3a, nojyiexaiiero copocy IICK B TeueHne oHOTO yaca Jjisi Kax10-
ro peryssitopa, M/4 (pu 0 °C u 0,10132 MITa).
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4.4. YcTaHOBKA KOHTPOJIbHO-U3MEPHUTEIbHBIX IPHUOOPOB U CPEACTB ABTOMATHKH

B I'PII u I'PY cnenyer npenycmaTpuBaTh YCTAHOBKY IOKA3bIBAIOIIMX U PErUCT-
PUPYIOIIUX MPUOOPOB ISl U3MEPEHUS BXOHOTO U BBIXOJHOTO JIaBJICHUS M TEMIIEPATYPHI
raza. B mkadusix I'PI1 nonmyckaercst He penycMaTpuBaTh YCTAHOBKY PETHCTPUPYIOIIUX
npudOpOB.

B I'PII u I'PY, B KOTOpPBIX HE MPOU3BOAUTCS YYET pacxoda rasa, JOMYCKAECTCS
HE TpeAyCMaTpUBaTh PErUCTPUPYIOMINNA TPUOOP IS 3aMepa TeMITepaTyphl.

JlonmyckaeTcs He yCTaHABIMBaTh PETUCTPUpPYIOIIHE Npubopsl naBienus raza B ['PII,
Bxomamux B cocraB ACY TII u TM, a takxke B I'PY u ngpyrux I'PII B 3aBucumoctn
OT UX (PYHKLIMOHAJIHLHOTO HA3HAYEHUS U PACIIOIIOKEHHUSI B CUCTEME ra30CHA0KEHUs Mo CO-
IJIACOBaHUIO C MECTHBIMM OpraHaMu razoBoro Haazopa. KMII ¢ anmekTpruueckuM BBIXOJHBIM
CUTHAJIOM U 3JIeKTpooOopyaoBaHue, pazmeiniaeMblie B momernenuu ['PIT ¢ B3ppiBoonacHbIMU
30HaMH, CIIEYET NPEAYCMAaTPUBATh BO B3PbIBO3AILNIIEHHOM UCIIOJIHEHUH.

KHUII ¢ snexkTprudecKuM BBIXOAHBIM CHUTHAJIOM B HOPMAJIIBHOM HCHOJIHEHUU CIIETYET
pa3meniaTh CHapy»>Ky BHE B3PHIBOOIMACHON 30HBI B 3aKphIBatomieMcs mkady (SIIuKe), u3ro-
TOBJICHHOM U3 HECrOpaeMbIX MaTepuasoB, Wiu B obocoOienHoM mnomemenuu ['PII, mpu-
CTPOEHHOM K MPOTHBOIOXAPHOW Ta30HENPOHUIIAEMON (B TpenesaXx MPUMBIKAHUS) CTCHE
['PII. BBoa MMITyJbCHBIX Ta30MPOBOJIOB B 3TO MOMEIICHUE CIEAYET MPEIyCMAaTPUBATh Ye-
pe3 pa3deNuTeNbHbIE YCTPOMCTBA, KOHCTPYKLHS KOTOPBIX JOJKHA HCKIIOYaTh BO3MOXK-
HOCTH monafanus raza B nomermienus KUII, unm ¢ ycTaHOBKOM JpOCCENbHBIX A0 ¢ aua-
MeTpoM oTBepcTHs He 6osee 0,3 MM Ha Ka)kKJI0M UMITYJIbCHOM Ia30IpOBO/IE.

VYcTaHOBKa JApOCCENbHBIX MIaii0 HAa MMIYJbCHBIX Ta30MpOBOJAX K PacXxoIoMeEpam
HE JIOITyCKaeTCsl.

B Mecrax mpoxo/ia UMIYJIbCHBIX T'a30MPOBOJIOB YEPE3 CTEHY, OTAEIIAIOIIYI0 ITOME-
menue KUII, cnenyer npenycMarpuBarh CAIbHUKOBBIE YIUIOTHEHUS WU APYTHE YILUIOTHU-
TE€JIU, UCKITFOYAIOIINE BO3MOKHOCTh IPOHUKHOBEHUS Ta3a.

4.5. YcTpoiicTBO cOPOCHBIX TPYOONIPOBOAOB

B I'PIT u I'PY cnenyer npemycmaTpuBaTh MPOyBOUYHBIE U COPOCHBIE TPYOONPOBO-
nel. [IpogyBouHbIe TPYOOIIPOBO/IBI CIIEIYET Pa3MeIlaTh:

Ha BXOJHOM ra30MpOBOJE MOCIIE MEPBOr0 OTKIIFOYAKOLIErO YCTPOUCTBA;

00BOJIHOM Tra30mpoBojie (Oaiinmace) Mexay JBYMs OTKIIIOUAIOIIMMHU yCTPOICTBAMU;

y4acTKax ra3omnpoBoja ¢ 000pyJoBaHUEM, OTKIIOYAEMBIM ISl TIPOU3BOJICTBA MPO-
(UITAKTUIECKOTO OCMOTpPA U PEMOHTA.

VY cnoBHBIN quaMeTp MPOAYBOYHOTO TPYyOONpOBOAa JOKEH ObITh HE MeHee 20 MM.
Jlomyckaercs 00beIUHATH MPOYBOYHBIE TPYOOIPOBOABI OJIMHAKOBOIO JAaBICHHS B OOIIMIA
MPOAYBOYHBIN TPyOONpPOBOA. YCIOBHBIA IUAMETP COPOCHOTO TPYyOONPOBOAA, OTBOJSIIETO
ra3z ot [ICK, nomkeH ObITh paBeH YCIOBHOMY AMAaMETpPy BBIXOJHOIO MaTpyOKa KjamaHa,
HO He MeHee 20 MMm.

[IpomyBouHbIe U COpOCHBIE TPYOOTPOBOBI CIIEAYET BBHIBOAUTH HAPYXKY B MECTa,
obecnieunBaroie 0€30MacHbIe YCIOBUS JIJIsi pacCeMBaHUA Ta3a, HO HE MEHee 4YeM Ha 1 M
BBIIIE KapHU3a 3aHUs.

[IpomyBouHbIle 1 cOpOCHBIE TPYOOTPOBOABI JOIKHBI UMETh MUHUMAJIBHOE YUCIIO T0-
BOpoTOB. Ha KOHIIaXx MpOJYBOYHBIX M COPOCHBIX TPYOOIPOBOJIOB CIICIYET IMPEayCMaTpH-
BaTh yCTPOICTBA, UCKIIIOYAIOIINE MTONaJaHle aTMOCHEPHBIX 0CAJKOB B 3TH TPYOOIPOBO/IBI.
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Tpy6onposossl, otBomsmme ra3z ot [ICK mkadpubsix 'PII 1 koMOMHUPOBAaHHBIX pe-
T'YJSITOPOB JIaBJICHUs, YCTaHABIMBAEMBIX Ha OINOpax, CIEAYEeT BBIBOJUThH HA BBICOTY HE Me-
Hee 4 M OT ypOBHS 3eMJiH, a npu pa3merienunu mwkadueix 'PIT 1 koMOMHUPOBaHHBIX pery-
JSITOPOB JIaBJICHUS HA CTEHE 34aHMs — Ha 1 M BBILLIE KapHU3a 3/1aHUS.

5. TPOJIOJIBHBIN ITPO®UJTb T'A3OITPOBOJIA

[TpononpHBIe PO MK Ta30TPOBOIOB H300PAKAIOT B BHJIE PA3BEPTOK IO OCSM Ta30-
MPOBOJIOB B MacITabe:

o ropusonTanu 1:200; 1:500; 1:1000; 1:2000;

no Beptukanu 1:50; 1:100.

Ha npononsHoM npodusie ra3onpoBojia HAHOCAT U YKa3bIBAIOT:

1) moBepXHOCTh 3eMJIN (IIPOEKTHYIO — CIUIOIIHOM TOJICTOM OCHOBHOH JMHUEH, (ak-
TUYECKYIO — CIUIOIIHOM TOHKOW JIMHUEH);

2) ypOBEHb I'PYHTOBBIX BOJ (IITPUXITYHKTUPHON TOHKON JIMHUEH);

3) nepecexkaeMble aBTOMOOMIIBHBIE IOPOTH, KEJIE3HOIOPOKHbIE U TpaMBaiiHbIe IIyTH,
KIOBETBI, a TAK)KE JIPyTUe MOA3EMHBIE M HA/I3EMHBIE COOPY>KEHHSI B BUJIE YIPOILICHHBIX KOH-
TYPHBIX OYE€pTaHUM (CIUIOIIHON TOHKOM JIMHHMEW), a KOMMYHHUKAIUH, BIUSAIOIIKE HA MpO-
KJIQJIKy TPOEKTHUPYEMBIX Ia30MPOBOIOB, — C YKa3aHUEM MX ra0apUTHBIX pa3MEpPOB U BBICOT-
HBIX OTMETOK;

4) xonoA1bl, KOBEPHI, 3CTAKa/bl, OTAEIBHO CTOALIME OMOPBI U APYTHE COOPYKEHUS
Y KOHCTPYKIMHU Ta30MPOBOJOB B BUJE YIPOIICHHBIX KOHTYPHBIX OYEPTAHUIA HapyKHBIX ra-
0apuTOB — CIUIONIHOW TOHKOM JTMHUEH;

5) naHHbBIE O TPYHTAX;

6) OTMETKH BepXa TPyOBhl;

7) rmyOuHY TpaHIIEH OT IPOEKTHONW U (PaKTUUECKON MOBEPXHOCTH 3€MIIH;

8) gyTisipel Ha ra3ompoBOJAX C YKa3aHHEM JAMAMETPOB, UIMH U MPUBA30K UX K OCH
JIOpOT, COOPYKEHUSAM, BIUSIOIIMM Ha MPOKIAAKY HPOEKTHUPYEMBIX Ta30IpPOBOOB, WIH
K [TUKETaM;

9) 6ypoBbi€ CKBa)KHHBI.

['azonpoBonbl auamerpom 150 MM M MeHee JAOIMyCKaeTcss M300pa)kaThb OJHOM
JIMHUEH.

[Ton mpoaonbHBIM HpPOQHUIEM Ia30MpoBOAa MOMEMAT Tadauny no ¢gopme 1 mns
MOJI3EMHOM MPOKJIAJKU ra30IpoBoJia U 1o Gopme 2 — it HafazeMHou npokianku (puc. 30).

Jlomyckaercs mpu HEOOXOAMMOCTH AOMOJHATh TAOJUIBI APYTUMHU CTPOKAMHU, Ha-
npuMep «XapakTepUCTUKa FPyHTa: IPOCaA0YHOCTh, Ha0yxaHue. Koppo3nOHHOCTHY.

OTMeTKH 1Ha TpaHILEH IO T'a30MPOBOJ MPOCTABIIAIOT B XapaKTEPHBIX TOYKax, Ha-
npuMep B MeCTaxX IEpPEeceYeHH C aBTOMOOWJIBHBIMH JOPOTaMH, KEJE3HOIOPOKHBIMH
Y TPaMBalHBIMHU ITyTSAMHU, WH)KCHEPHBIMM KOMMYHHUKALUSMU U COOPYKCHUSAMU, BIMSIOLIN-
MU Ha NPOKJIAAKY IPOEKTUPYEMBIX I'a30IPOBOJIOB.
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Puc. 30. ®opma TabauIl A7 MOA3EMHON M Ha36MHON TTPOKIIAIKH

OTMeTKH ypOBHEH YKa3bIBAalOT B METpax C ABYMsS JCCATUYHBIMU 3HAKAMU, JUTMHBI
YYacCTKOB Ta30IIPOBO/IOB — B METPax C OJTHUM JACCATUYHBIM 3HAKOM, & BEIMYMHBI YKIOHOB —
B npomwie. [IpuHaThie MacmTadbl IPOAOJIBHBIX NpoduiIel yKa3blBalOT HajJ OOKOBHKOM
TaOJIUIIBI.

JlomyckaeTcss He COCTaBJIATH MPOJOJIbHBIE MPO(HIN yY4aCTKOB Ta30MpOBOAA, IMPO-
KJIaIBIBAEMOT0 Ha MECTHOCTH CO CIIOKOWHBIM penbedoM, IpH OTCYTCTBUH NEPECEUCHNN Ta-
30IIPOBO/Ia C €CTECTBEHHBIMU MPErpajaMu U pa3IudyHbIMU COOPYKEHUSIMHU.

CornacHo [1] BHyTpUKBapTaJIbHBIN Ta30MPOBOJ IOJIKEH ObITh IPOJIOKEH C YKIOHOM
HE MeHee 2 %o B CTOPOHY YJIMYHOM Maructpainu. BBoabl ra30npoBo0B HEOCYIIEHHOIO rasa
B 37JaHMSI U COOPY’KEHUS JTOJKHBI IPEIyCMaTPUBATHCS C YKIOHOM B CTOPOHY paclpeaeiu-
TEJBHOTO Ta3ompoBoja. Eciu 1o ycrnoBusm penbeda MECTHOCTH HE MOXKET OBITh CO3/aH He-
00XOIMMBIN YKJIOH K PacHpeesIuTEIbHOMY Ta30MpPOBOY, MOIyCKAETCs MpeyCMaTpUBaTh
IPOKJIAJKy TIa30lpOBOAA C HM3JIOMOM B MNpo(uiIe M YCTAHOBKON KOHJEHCATOCOOPHUKA
B HU3ILIEU TOUKE.

["a30mpoBO/bI, TPAHCHOPTUPYIOIIME HEOCYIIEHHBIM Tra3, CIeAyeT IPOKIIAAbIBAaTh
C YKJIIOHOM He MeHee 3 %o U YCTaHOBKOW B HM3IIMX TOYKAX YCTPOWCTB I yIaJeHUS KOH-
JieHcarta (JpeHaXHbIe HITYLEpa C 3allOPHBIM yCTPOUCTBOM). [[i1s1 yKa3aHHBIX ra30npoOBOJOB
ClIeZlyeT IpeayCcMaTpUBaTh TEIJIOBYIO U30JISALIUIO.
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['mybuna 3anoxkeHus rasomnpoBoja H, omnpezensercsd B 3aBUCUMOCTH OT BHJa Trasa,
JMaMeTpa ra3orpoBoja, IiyOUHbI IpOMEp3aHus IPYHTA, T€0JOTHYECKON CTPYKTYphI TpyHTa
U JIOPOXKHOTO MOKPBITHs. Eciau razonpoBoj; TpaHCIOPTUPYET OCYLIECHHBIN ra3 U pa3MelleH
B HEITyYMHUCTHIX TPYHTaX, TO coriacHo 1. 4.17 [1] oH moimkeH ObITh MPOJIOKEH Ha TIIyOUHY
He menee 0,8 M 10 Bepxa TpyObl. OnTUMaIbHas NTyOrHA 3aJI0KEHUS

H,=08+d, (92)

re d — MaKCUMaJIbHBIA THaMETp BHYTPUKBAPTAIBHON CETU C YUYETOM TOJIIUHBI U30JISIIHH.
Hanpuwmep, Hy=0,8 + 0,113 + 0,018 = 0,95 m.

[Tpu npoexTrpoBaHUM TPOGUIS TPACCH TA30MPOBOAA CIEAYET CTPEMHUTHCS K TOMY,
4yTOOBI TUIyOMHA 3aJI0KCHHS Ta30MpoBoja Oblaa OlKM3Ka K ONTHMaIbHOH. B cOOTBETCTBHM
¢ npoduieM MECTHOCTH pa30MBaeM BCIO TPacCy Ha y4aCTKH, UMEIOIIUE CBOW YKJIOH JIHA
TpaHiIen. B KOHEYHBIX TOYKAX 3THX YYACTKOB 33JIaeMCs ONTHMAIILHOHN TITyOWHOM 3aoxe-
HUS Ta30MPOBOJIA.

OmnpenensieM OTMETKH JIHA TPAHILEH B ITUX TOUYKAX:

z =z,,—H, (93)

I.Tp.H 3.H

Znapx = Zax T HO > (94)

Trac z Zy — OTMCTKH 3C€MJIM B HA9aAJIC U B KOHIC paCYCTHOI'O Y4JacCTKa, M.

3.H?

OnpenensieM YKJIOHBI THA TPAHLIEH 10 y4aCTKaM

z

—Z
j=— z 2= 1000. (95)

['myOuHa 3aJ0EeHHs Ta30MPOBOJIa B MPOMEKYTOYHBIX TOYKAX OMPEICNIICTCS Clie-
TYIOIINM 00pa3oM:
a) OTMETKA JJHA TPAHIICH B MPOMEKYTOUHBIX TOUYKAX

i-l, —E+1)
z =z +—t = 96
n.Tp(H+1) I.Tp.H 1000 ( )
0) rmyOrHa 3aJI0KEHUS
H @+1) = Z3@+l) — Zppatl)- 97)

AHaJIOTUYHO PACCUUTHIBAIOTCS BCE MPOMEXKYTOUHBIE TOYKM HA KaXKJOM YYacTKe.
[Tpu 5TOM rIyOHHa 3a7105KEHUS BO BCEX TOUYKAX JIOJKHA OBITh HE MeHbIe H,.
OTtmeTka Bepxa TpyObl HAXOUTCS IO CIIEAyoIIeH Gopmyre:

ZB.Tp :ZL[.Tp +d

(98)

H301 *

[Tpumep odopmieHus: IPOJOIBLHOTO Mpod Ut Ta30MpoBoOJia MPUBEAEH Ha puc. 31.
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Ipunoowcenue 1
Pacuer TynuKoBO# ceTH HU3KOI0 JABJICHUS

Ornpenenutb pacueTHbIE PacxXo/bl Ta3a U JAMAMETPHI ra30MpPOBOJIOB HA y4acTKaxX CETH, UC-
M0JIb3Y Sl UCXOHbIE JaHHBIE.

Kunoil mocenok OJHOPOAHOM 3acTpoiiku cHaOxaeTcss mpupoAHbIM razom (p = 0,73 Kr/m°)
B KoimmdectBe 750 M’/u. Ilomaua rasa B pacnpeieluTEeNbHYI0 Ta30BYK0 CETh OCYILIECTBIISETCA
u3 ['PII mox naBnenuem 300 galla (puc. 1).

il
£

2002

> 3 350M
I 3%0m 2 300m

[FII

3004

Puc. 1. Cxema pa3BeTBIEHHON TyIIMKOBOW CETH

Pewenue
Y nenbHbI pacxoj ra3a B CETH
4 750
v, =22= =0,5 M3/(‘I-M).

YAL TSI 3504300 + 350 + 200 + 300

i
HYTGBHG pacxodbl ra3a:

Varoa = oV =350-0,5 =175 mfu;

V

i

y

i

I

il

v

ol

5 3=300-0,5=150 m>/q;
3.4 =350-0,5=175m>/u;
3.6 =300-0,5 =150 m°/u;

5 5 =200-0,5=100 m>/u.
CyMMa IyTeBEIX PACXOJIOB ra3a cocTaBiseT 750 /.
PacueTHble pacxo/ibl ra3a Ha y4acTKax CeTH:

Vizoa =Vy + 0,57, = 0,5-175 = 87,5 m’fu;

Voz_6 =0,5-150 = 75 /u;

Vyas =0,5:100 = 50 m°/u.

Ha yuactke 2-3, Kxpome mMyTeBOro, HMEETCS  TPAH3UTHBIA  PACXOX:
Vo 3 =Vis 6+ Vi3 4 =175+150 = 325 M /u;

Va3 =325+0,5-150 = 400 m*/u;

V.

T

12 =150+175+100+150 = 575 m>/u;
Voi_a =575+0,5:175 = 662,5 /4.

Pe3y.]'H>TaTLI BBIYHCIICHUH IMIYTCBbIX U PACUCTHLIX paCXo0J10B CBOAUM B Tabm. 1.
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Tabnuya 1
IlyTeBble U pacyeTHbIE Pacxoabl raza

3 YuacTok
Pacxon, m/a
1-2 2-3 3-4 2-5 3-6
[TyTeBoii 175 150 175 100 150
Pacuernsrit 662.5 400 87,5 50 75

Onpenenssi CPEIHIO YIEIbHYIO MOTEPIO JABJICHUSI HA OCHOBHOW Maructpanu cetu ot ['PII
1o touku 4 (1-2—-3—-4), npuaumaem oO1iee najeHue naBieHus Ha 3Toi Maructpanu H = 120 galla.
OthHecem 10 % sToro najgeHus 1aBaeHUs 3a CUET OTEPh B MECTHBIX COMPOTUBIICHUSX.
Toraa nmoTepu AaBleHUs HA TPEHUE
Hy, =120-0,1-120 = 108 nalla.
Cpenusis yaenpHast MOTepsl TaBJICHUS Ha TPEHUE
Apoy = Hopli_y +1, 5 +15_4)=108/(350+300+350)= 0,11 nalla/m.

Janee pacuet BeneM B Tabnu4HOi dopme (Tadm. 2).

Tabnuya 2
Tabdauua ruapaBJIN4ecKOro pacyera
VY neabHbIE
Hmaa PacuerHriit Jinaver MOTEPH 1aB- [ToTepu naBneHus
Vyactok | ydacTka/, pacxoxn ¥V, P JIeHUs Ha y4a- | Ha y4acTke H.y,
3 d,, MM
M M /4 Y cTKe h/l, nalla
nmalla/m
1-2 350 662,5 200 0,12 42
2-3 300 400 150 0,11 33
34 350 87,5 100 0,095 33,3
2 Hy,=108,3
2-5 200 50 70 0,3 60
3-6 300 75 100 0,075 22,5
Aneopumm pacuema

1. OpueHTHpysCh MO CpeaHEN YIEeIbHON MOTepe NaBJICHMS U pacueTHbIM pacxojaM rasa
Ha y4acTKax, [0 HOMOrpamMMe MoAOrupaeM IuaMeTphbl ra30IPOBOIOB HA YYaCTKaX CETH.

2. JInst BBIOpaHHBIX AMAMETPOB ra30lpPOBOAOB HA yyacTKax IO TOW e HOMOrpamMme OIlpe-
JenseM JeiCTBUTENbHBIC yAeTbHbIC TOTEPH 1aBICHUS.

3. YMHoXxas I[ef/'ICTBI/ITeJ'IBHI)IG MOTCPU OABJICHUA HA YUACTKaX Ha JJIMHY 3THUX YyYaCTKOB, OII-
penensieM AelcTBUTEIbHBIC IOTEPH ABJICHHS HA yYacTKaXx.

4. CymmMmupyeM MOTEpH JaBIECHUS Ha y4acTKaX OCHOBHOM MAarucTpajivd U pPe3yJbTaT CpaBHU-
BaeM C MPUHATHIM PACUETHBIM MEpPEenajgoM JAaBlieHUs. B ciyuae HeJOUCIONb30BaHUS WU MPEBBI-
IICHUA paCYCTHOTI'O Iepfrnaga U3MCHACM AWAMCTP ra3onpoBoJia Ha OJHOM HJIM HCCKOJIBKUX y4dacCT-
Kax, 4TOOBbl CBECTH HEBSI3KY /10 BeNUYMHBI He Oonee 5 %. M3meHeHus auameTrpoB (UKCHpyeM
B Ta0. 2.

5. AHAJIOTMYHO TOAOWpaeM ITUAaMETPhl OTBETBICHUN OT OCHOBHOM maructpaiu. [Ipu 3Tom
IJIg KAXKAO0TO OTBCTBJICHUSA YACIIBHBIC IOTCPU JABJIICHUA HAXOAATCSA U3 COOTHOIICHUA
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Apom =H /I

OTB’ "OTB?

rne Hom — pacnosiaraeéMslii Hamop Ul OTBETBIICHHUS, ONPEAEIAEMbIM KaK pa3HOCTh JABJIECHHS B TOUKE
OTBETBJICHHSI 1 HOMUHAJILHOTO JlaBnenus y norpeourens (200 galla); /oy, — JyTMHA OTBETBICHUS, M.

i oTBeTBieHMs 2—5 0€3 yueTa He3HaUUTENbHbIX TOTEPh JAABJICHHUS B MECTHBIX CONPOTHUB-
JICHUSAX JaBJIEHUE B TOUKE 2 PaCCUUTHIBAEM MO opMmyIie

P2 = Pren — Apyu-2hi-o =300-0,12-350 = 258 nalla.

CrnenoBarenbHO, pacrojlaraéMblii HaImop Ha y4acTke 2—5

Hy s =Py — Puon = 258 —200 = 58 nalla.

CpenHsis yaenbHas OTepsl JaBJICHUS HA 9TOM Y4acTKe

Apyﬂ,Z—S = H2_5 /12_5 = 58/200 = 0,29 I[aHa.

AHanoru4Hslif pacueT genaeM A OTBETBiIeHUs 3—06:

P3 = Pren — (Ayu-ali—2 + Apyso_sla_3)=300-0,12-350 - 0,11-300 = 225 nalla.

H3_¢ = p3— Puom = 225200 = 25 nalla.

Apyiz—¢ = H3_¢/l3_s = 25/300 = 0,067 nalla.

Ha ocHOBaHUM pacCUMTaHHBIX 3HAYECHUN yIEIbHBIX MOTEPh AaBJICHUS U PACUETHBIX Pacxo-
JIOB Ha 00OMX OTBETBJIICHUSAX II0 HOMOTpaMMaMm (Tpuil. 5—6) BEIOMpaeM JuaMeTphl Ta301IPOBOIOB

JUIS HUX U 110 I€HCTBUTENIBHBIM YJI€IbHBIM OTEPSM, COOTBETCTBYIOLMM BHIOPAHHBIM JHAMETPaM
OTBETBJICHUH, onpeersieM (pakTHIecKre OTEPH JAaBICHHUS Ha KaKIOM M3 OTBETBIICHHM.

Ipunoowcenue 2
PacueT KOJIbIIEBBIX Ia30MPOBOI0B HU3KOT0 IaBJIEHUS

Pa3paborate cxemy ra3zocHaOxeHus pabodero mocenka, MpPeiCTaBICHHOTO TeHepaIbHBIM
IJIAHOM Ha puc. 1, 1Mo yKa3aHHBIM Jajiee HCXOAHBIM JTaHHBIM.

[Tocenok cHabGxkaercst razom CTaBporosibekoro mectopoxkaenus yepe3 I'PC, pacronoxen-
Hyto B 500 M ot Hero. M30bITouHOE AaBieHue raza Ha Bbixoae u3 ['PC — 0,3 MIla. 3acTpotika mo-
cenka — 3- u 4-3TaxkHas ¢ TUIOTHOCTHIO HaceneHus 350 ven./ra. Ha TeppuTopun mocenka uMeEIOTCs
COCPEOTOUCHHBIC TTOTPEOUTENH Ta3a; (paGpHKa C PACXOLOM Ta3a HU3KOTO aBieHus 130 M°/d i Ko-
TenbHasi ¢ pacxojom raza 500 m>/a. TTocenok pacmoiokKeH B KIIMMATHYECKOM IOSICE C pacyeTHOMN
OTOINUTENLHON TeMmmepatypoil HapykHoro Bozayxa —20 °C. Pacxop raza Ha OBITOBBIE U KOMMY-
HaJbHbBIE IIeJIU IPUHATH U3 pacyuera:

¢ Ha MPUTOTOBIICHWE TMHIMU W TOpSAYEH BOABI IS XO3SMCTBEHHBIX W CaHUTAPHO-
TUTHCHUYECKUX HYXK] Ta3 UCTONB3YIOT 80 % HaceneHus;

e 0Oanu nocemiaet 20 % HaceneHus;

® CTOJIOBBIMH U pecTopaHaMu nois3zyetcs 20 % HaceneHus;

e B OonpHunax Ha 1000 xuTeneit umeercs 8 KOek;

® MEXaHHM3UWPOBaHHBIC MpaueyHble o0cmyxuBaioT 30 % Hacenenus (mpu Hopme 100 kT cy-
Xoro 0ernbst Ha 1 )KUTEINs B TO1);

e xuye603aBobl BhiniekatoT Ha 1000 xwureneit 0,6 T/cyT x1e000yIOUHBIX U3ICITHIA.

OToruieHne KUIBIX M OOIIECTBEHHBIX 3/IaHUH 3a CYET MECTHBIX OTOMHUTENHHBIX YCTaHOBOK
Ha rase cocTaBiseT 25 % oT ux o0uieit Kybarypsl. IIpi 9TOM Ha OJHOTO JKUTENIS IPUXOAUTCS 50 M
SKIJIBIX 30aHui U 15 M 0OIIECTBEHHBIX.

JUMHBI y4acTKOB Tra3ompoBoAoB, M: [_, —300, [, 3—-200, /[_4—350, [, 5—300,

15—6 - 500, 16—7 - 500, 17_8 - 300, 18_9 - 150, 19_1 - 150, 12—10 - 100, 110_11 - 150, 111—6 - 500,
110_5 - 350, 18—11 —150
[Tnomanu yuactkoB, ra: A—4,6—-3,1-7,11-10, III - 5, IV - 8.

74



YenoeHele 0D03HAYEHH A

=— — Tasonpoeoq
HH3KOTO OabBlIEeHHA

I
:
! CpPEeOHEID OaBICHHA
L

=== — rasonpoBoi
B I 2H 1
@’ ¢ - dabpura
B 3
Puc. 1. I'ennnan
Pewenue

1. OnpenensieM HU3IIYIO TEIUIOTY CTOPaHMsI UCXOHOTO ra3a.

XUMHUUYECKUH COCTaB TOproYeii yacTu CTaBPOIOJIBCKOrO ras3a, % mo oobemy: MeTaH — 98,7,
ataH — 0,3; mpomnan — 0,1; 6yran — 0,1. [TmotHOoCTH Ta3za p = 0,73 KI/M.

0, =(35,88CH, +64,3C,H, +93,18C;H¢ +123,5C,H,,)0,01 =

=(35,88-98,7 + 64,3-0,33 + 93,18-0,12 + 123,5-0,04)0,01 = 35,841 MJIx/m’.

2. OmnpenensieM YUCIEHHOCTh HaceleHus N, 4ell., KOTopas 3aBUCHUT OT IUIOIIAJN IOCENKa
Y TUTOTHOCTH HaceneHus (1. 3.2 1aHHOTO moco0us).

B namewm ciyuae N = (7 +10+5+8+3+4)350 = 12 950 ue.

Ipumeuanue. Ilpu HEOTHOPOIHOW 3ACTPOUKE YUCIECHHOCTh HACEJICHHUS MOJCYUTHIBACTCS MO
IUIOTHOCTH HacelleHHsI B OTJCNIbHBIX pailoHaxX WM KBapTajiax.

3. OmpenensieM TOIOBYI0 NOTPEOHOCTh ra3a B TEIUIOBBIX €IMHUIAX 10 HOpMaM pacxoja,
ykaszanubM B CIT 42-101-2003.

Ha npuroroBneHue mnuumm © TOpAYed BOIBI i1 XO3SMCTBEHHBIX W CAHUTAPHO-
TMTUEHUYECKUX HYX] PacXos

Osprr =12950-0,8-10 000 =103,6 -10® MIx/rox.
Pacxon ra3a Ha 6aHu onpenenseM, IpeayCcMaTpUBas KEHEICIIbHOE MOCEIICHUE UX KaXIbIM
MIOCETUTENIEM, T. €. U3 pacuera 52 MOMBIBOK Ha 1 4e. B rof:
0s5=12950-0,20-52-40 = 5,4 - 10° MJlx/rox.
Ha cTonoBble 1 pecTopaHbl pacxoj rasza
0., =12950-0,2(4,2+2,1)365 = 5,96 -10° MIx/rox.
Ha GonpHUIIBI pacxo[ ra3a onpeaessieM U3 pacueTa pacxoia Ha MPUTOTOBIICHHE MHIIH U TO-
psiaeid BOIBI AJISl XO3STHCTBEHHO-OBITOBBIX HYK/I U JIeYeOHBIE TIPOLIEAYPHI:
12 950
Oson = 1000 8(3200+9200) =1,28-10° MJIx/rox.
Ha MexaHH3UpOBaHHBIC TPAauCUHBIC PACXO]]
12950-0,3-100 6
= ) 18800 ="7,3-10" MIx/rox.
Onp 1000 Jox/rox
Ha xne003aBo/ipl pacxoj1 raza omnpeesisieM, IPHHUMAast, 4TO BbITekaeTcs xyieba ¢popmosoro 0,3,
0atoHOB, OyJIOK U ¢100kI — 0,2 1 KoHAuTepckux u3nenuii — 0,1 T/cyt Ha 1000 xuTeneii:

Mg,@ -2500 = 3,55-10° MTx/rox;
1000

an.(b =
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12950-0,2
1000

12950-0,1
QKOHH.I/ISH = W

- -365-5450 = 5,15-10° Mx/rox;
Oy

365-7750 = 3,66-10° Mlx/rox.

Wroro O, =(3,55+5,15+3,66)10° =12,36-10° MJIx/rox.
Pacxon raza Ha 6LITOBLIG U KOMMYHAJIBHBIC HYKAblI B HUTOI'C MOKHO 3allMCaTb B BUJC
Tabxa. 1.

Tabnuya 1
I'onoBbie pacxoanbl rasza
l'onoBsie pacxozsl raza 3nauenue, MJx/rox
Osere 103,6 - 10°
Os 54-10°
0., 5,96 - 10°
Oson 1,28 - 10°
Op 7,3 - 10°
0., 12,36 - 10°
Bceero 1359 - 10°

Pacxop rasa Ha MenKue KOMMYHAJIbHO-OBITOBBIC TIPENNIPHUATHS (aTENIbE, MACTEPCKHE, alITEKU

U Ip.) IpUHUMAaeM B pa3mepe 5 % OT pacxoja Ha XKUJIble 31aHus, T. €.
Ou.c = 0,05-103,6-10° = 0,518-10° MJIx/rox.
Torna
Qoo = 135,9-10°+0,51-10° =136,41-10° MIx/rox.

4. PacueTHBIN YacOBOW pacxo]i ra3a Ha OBITOBBIE MU KOMMYHAJIbHBIE HYXIbI OMPEACISICTCS

o hopmyne
Viom = karozp

rae ky — KO3 PUIMEHT YacoBOro MaKCUMyMa, ompeesseTcs mo Tabda. 11 ganHoro mocoowus.

[To tabn. 11 nmpuHrMaeM Onmxaiiliee K pacueTHOW YHCIEHHOCTH HACElleHUsl 3HaYeHHE KO-
3¢ unreHTa 4yacoBoro Makcumyma k,, = 1/2200.

Pacxopn raza Ha OBITOBbIE MU KOMMYHaJbHbIE HYXIbl MPU MEPEBOAE W3 TEIUIOBBIX €IUHUIL
B 00BEM MCXOJIHOTO Ta3a

Viox = Ooom / O =149,5-10°/35 841 =4,17-10° m*/ron.
Torma V,,, =4,17-10°/2200 = 1923 m/u.

5. OmpenenseM pacueTHBI YaCOBOM pacxo[ raza Ha OTOIUICHHE KMJIBIX U OOIECTBEHHBIX
3naHuii. B Hamem ciyyae Ha OCHOBAaHMHM MCXOAHBIX JAHHBIX OO 0O0BEM OTarIMBaeMbIX
3JIaHUH, M:

o xmibix V,, =12950-50 ~ 650 000 m’;
e obmecTBerHbIX Vg, =12 95015194 000 w’.

[Tpunumaem cormacao CHull 2.04.05-91* pacuerHyto Temmneparypy BO3Ayxa BHYTPH 37a-
Huil, °C: xunelx — 18; obmecTBeHHbIX — 16. CpeaHss TerioBas XapakTepUCTHKA OTaljIMBaeMbIX
3qanuil ¢, =1,09 kJlx/(M’ - 4 - °C) npuHIMaeTcs mo tadu. 18.

Hpuanmaem KI1JI 0OTONUTENBHBIX YCTAHOBOK 1y, oo, = 0,75.
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CornacHo 3a/IaHUI0 YCTAHOBKAMH Ha Ta30BOM TOIUIMBE B MOCENIKE oTarmBaeTcs 25 % mo-
MEILEHNNI:

Voo =650 000-0,25 =162 500 m’;
Vorosm = 194 000- 0,25 = 48 500 v’

PacueTHblil yacoBoii pacxo/ ra3a Ha OTOIJICHHE ONpeeseTcs mo Gpopmyme
90 (tBH - tH.Cp.OT ) VH
Vp.OT =
oM
Tle gy — YACIbHas OTONMTENIbHAS XapaKTEPUCTHKA 3[aHUs, kJIK/(M - 9 - °C); ty; — CpedHss pac-

b

YyeTHasl TeMIieparypa BHYTpeHHEro Bo3ayxa, °C; ¢ — CpeIHsis TeMIepaTypa Hapy HOro BO3-

H.Cp.OT
Iyxa 3a OTONHUTEeNbHBIN mepuon, °C; V,, — HapyX HbIH CTPOUTEIBbHBIH 00bEM OTAaIIMBAaEMOro 37a-
HUA, M’ ; Oy — HU3IIAs TEIJIOTa CrOpaHus Tasa, )Z[>K/M3.
y 035 4,187[162500(18 — (-20)) + 48 500(16 — (—20))]
por 35841-0,75

BBuny orpaHu4eHHOro yucia OOJbIIMX OOLIECTBEHHBIX 3/1aHUN B IMOCENIKE pacxoj Teria
Ha BEHTWIALMIO UX HE YUUTHIBAEM.

6. OOuuii pacyeTHBI YaCOBOM pacxo]i ra3a Ha OBITOBBIE U KOMMYHAJIbHBIC HYXK/bI C yUe-
TOM oromnenus V, =1923 +432 =2355 M /a. Canras 5T0T pacxol paBHOMEPHO paCIpeeICHHBIM

=432 M/u.

10 BCEH IUIOLIAAM 3aCTPOMKHU MOCEJIKa, IPUHUMAEM YAENIbHBIA Pacxo] ra3a Ha €IMHHUILY IUIOLIAIU
3aCTPOVKHU

Vn s =2355/37=63,65 m’/(a-Ta).

7. HanocuM Ha TeHIUIaH NOCENIKa CXeMy ra30BbIX CETeH 1 3aMepsieM JJIMHBI PACYETHBIX yda-
cTkoB. lIpyHHMMaeM Ui MOCeNIKa KOJIBLEBYIO CETb HU3KOINO M TYNUKOBYIO CPEIHErO JaBJICHHUS.
K cetn HM3KOTO AaBJIEHUS MOAKIIOYAEM COCPEIOTOUCHHYIO Harpy3Ky (paOpHKH, a K CETH CPEIHETo
JABIICHUS — COCPENOTOUEHHYIO Harpys3Ky 3aBoja. [Inomann A n b paccmaTpuBaeM Kak Ipuieraro-
IIMe K ra30IpOBOAY HU3KOTO JIABJICHUS U HE OKOJIBL[OBBIBAEM.

8. Pacxon rasa 1o oTaenpHbIM KOJIbLIAM HAXOJUM 10 opMyJie

Ve =EVyn 5

Hns xombua I Vy =V, o =7-63,65=446 M /fa; s komema 11 Py =10-63,65 = 636 m/u;

Ui momwanu A V, =4-63,65 = 255 M9 T. II.

Hroru MoHO 3amucarth B BAae Ta0. 2.

Tabauya 2
Pacxoa raza mo oraeJbHbIM KOJIbIAM
Konpna
U IUIOIIATN I II III |AY A b
BHE KOJICI]
Pacxon 446 | 636 | 318 | 509 | 255 | 191
rasa, M /4

OO6muit pacxon raza — 2355 M/

9. OnpenenseM yJenbHblE PacXoibl Ia3a Ha €IUHUILY JUIMHBI IEPUMETPa KaXJOro KoJblia
OT PaBHOMEPHO PacIpe/Ie/IEeHHONH Harpy3KH.

At xomsua I Vo, q =/l =446/1300 = 0,343 M/(a - M); ama xombua 1T Vi =

=V /Iy = 636/1500 = 0,424 M/(4-M) 1 T. 1.
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VY nenpHBIC pacXo/Ibl rasa 1Mo JJIMHE Ta30MPOBOJIOB MPEACTABICHBI B Ta0M. 3.

Tabnuya 3
YaenbHble pacxoabl raa
Kombia I II 111 1A%
V nenpHbIN
pacxon, 0,343 0,424 0,219 0,424
M/(4 - M)

10. OnpenensieM myTeBbIE PacXobl ra3a Ha yyacTkax ceTd. [Ipu sToM HE0OXOAMMO yUUTHI-
BaTh OJJHOCTOPOHHUI M JIByCTOPOHHUH Pa300p ra3a Ha ydacTke. J[j1sl OKOJIBLIOBAaHHBIX KBapTajoOB
9TOT PACX0[ ONpEAEISAeTCA M0 YACIbHBIM PACX0JaM B KOJbILAX, B KOTOPBIE 3aKIIOUYEHBI KBAPTaJbI,
a pacxo]l raza Ha INpuIeraroouye IUIOM@AAN NpUOaBIsAeTcs LEITUKOM K IyTEBOMY pPacxody rasa
Ha y4acTKe CETH, K KOTOPOMY IIPUJIEraeT JaHHasl IUIOIa/b.

Mot yaactka 1-2 Vi _p =15V y =300-0,424 =127,2 M°/a; s yaactka 2—10
|4

n2-10 = IZ—IO(Vy,:[IV + VyHI) = 100 (0,424 + 0,343) = 76,7 M3/LI; JJIS yqaCTKa 5—6
Vis—6 =ls_6(Vyqr +Va) = 500-0,424 + 255 = 467 M’ /au 1. 1.

I
B utore MoxHO 3amucarh mMyTeBbIe PacXOAbl B BUJE Ta0I. 4.

Tabauya 4
IIyTeBble pacxoabl
V4acToK HYTGBOIZI pacxos, | oo o HyTeBof/;I pacxoj,

M /4 Mo/
1-2 127,2 8-9 63,6
2-3 68,6 91 148,4
34 120,1 2-10 76,7
4-5 293,9 10-5 268.5
56 467,0 10-11 127,2
6-7 109,5 11-8 96,5
7-8 65,7 11-6 321,5

CyMMa MmyTeBbIX PacX0/I0B IO BCEM yUacTKam
2V, =2354m/u.
[Tockonbky V, = 2355 M°/4, TO MOTPELIHOCTH B pacderax & = 2355 — 2354 = 1 m*/4, wm

okoio 0,04 %, uro momyctumo. [Ipu morpemnoctu Gonee 5 % cieqyer ycTpaHUTh HETOYHOCTU
B pacyerax.

11. OnpenensieMm y3710Bbl€ pacXo/bl ras3a.

Aot yzma 1V = 0,50V 122 +Vy129) = 0,5(127,2 + 148,4) = 137,38 Mgy s y3ma 2
Vysa =05V + Voo + Viaooio) = 0,5(127,2 + 68,6 + 76,7) = 136,3 M4, s y3ma 6
Vs =0.5(Vas 6 + V76 +Var1_6)+ Vg = 0,5(467 +109,5 + 321,5) + 130 = 579 M’/a u . 1.
Pe3ynbTarhl BEIUMCIIEHU TPEICTaBUM B BUJE Ta0Il. 5.
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Tabnuya 5
Y3i10BbIE pacxo/bl

V3en 1 2 3 4 5 6 7 8 9 10 11

Y3n0Bo# pacxon,
M /a

137,8 [136,3 | 94,4 |207,0|514,7|579,0| 87,6 [112,9 |106,0| 236,2|272,7

CymMa y3710BBIX pacxo/0B ZVy3 = 2484,6 M’ /.
3a BBIYETOM COCPEIOTOUCHHOrO pacxona Vy = 130 M°/d CyMMa PAacXOI0B PaBHOMEDPHO pac-
MpeCIICHHBIX Harpy30k paBHa 2354,6 M°/d, T. €. [0 OTHOLICHHIO K V, = 2355 M /g MOTPEUIHOCTh

cocraBuia 0,4 M3/q, nnmu meHee 1 %, 4To 1omycTumo.
12. BpluepunBaeM pacyeTHYIO CXE€MY ra3oIlpOBOJIOB U HaMe4aeM KelaeMble HalpaBICHUS

TTOTOKOB Ta3a (puc. 2).

300
500 14
24,8 100

6 e 7
- e/ 150 ) i
K\ 150 1618 VenoeHEle 0003HAYEHHA

— HallpaBIeHHE MOTOKA rasa
150
120 1] _3sg 1009 3—552{3 -8 — COCPENOTOUCHHBIl]
% ST Y haa pacxox rasa
5e—=10g 100
242 — ; .
— L0 350 - IUIHHA YYacTKa, M
% 150 146x%4,5 2 - pacxojrasa, M’/u
75 &0 2'_ *1 100 - auaMeTp rasonpoeola, MM
1231 = Ylzao [300
| T | [543 38
- 125 (100

Puc. 2. Pacuernas cxema ra3oBoii CETH HU3KOTO JaBJICHUA

Ha cxeme HamedaeM cHayasia TJaBHbIC HaIlpaBieHHs MOTOKOB rasza ot ['PII k nanbonee yna-
JICHHBIM TOYKaM Iocesika U o0o3HayaeM ux crpeikamu. [Ipu aToM cnemyer crpemutbest odecre-
YUTh IOJBOJ raza K MOTPEOUTENSIM B JAIbHUX TOYKAX MUHUMYM IO JIBYM HaWKpaT4aliiM Ha-
MpaBICHUAM. 3aTeM HAMEUaeM BCIIOMOTATENbHBIC HAIPAaBJICHUS MMOTOKOB ra3a, 4TOOBl 00eCTIeYnTh
npoasmxenue raza ot ['PII k mepudepun. /lanee Ha cxeme oTMeuaeM Tak Ha3bIBa€MbIE HYJIEBbIC
TOUYKH, WJIM TOYKH CXOJa MOTOKOB, T. €. Y3JIbl, B KOTOPbIX MOTOKHU ra3a CXOJAATCS, a BBIXOASILIUX
pacxonoB HET, KPOME COCPEAOTOUCHHBIX, €CIM OHH UMEIOTCA B y3ie. JKenarensHo, 4TOOBI B KOJIb-
Lax JUIMHA Y4aCTKOB C «IIOJIOKUTEIbHBIMUY» (110 YaCOBOM CTPEJIKE) HANpaBJIECHUSIMU IMOTOKOB rasa
ObLIa MPUMEPHO paBHA JUIMHE YYACTKOB C «OTPHULIATEIbHBIMIY (IIPOTHB YaCOBOM CTPEJIKM) HAIPaB-
JICHUSIMA TIOTOKOB Ta3a, T. €. YTOOBI KOJbIa OBUIM «PaBHOIUICUHBIE». DTUM YCJIOBHSIM Haubojee
OTBEUAIOT HANPaBIIEHUS TOTOKOB rasa, MOKa3aHHbIE Ha pHC. 2.

13. BoluncnsgeM pacyeTHbIE pacxoibl ra3a Ha ydacTKaX, COCTaBIISSl U 3TOIO YpaBHEHUS
paBHOBECHS Kaxa0ro y3na. Ecinu B ypaBHEHHH paBHOBECHS y3J1a HEU3BECTHBI HECKOJIBKO PACXOIOB,
TO HEU3BECTHBIMU PaCcX0JaMH, 3a UCKJIFOUEHUEM OJTHOTO, 33JJal0TCS, @ OANH BBIYHUCIISIOT.

BenuunHbI pacxogo0B, KOTOPBIMU 33JaOTCSl, MOTYT OBITh MPUHSATHI MPOU3BOIBHO, HO OHU
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JIOJDKHBI OBITH HE MEHEE TOJIOBUHBI My TEBBIX PACXO0JIOB JIJIsi COOTBETCTBYIOMINX y4acTKOB. Ecim xe
pacxoji, KOTOPbIM 3aJal0TCsl, TOMUMO IYTEBOTO BKJIIOYACT M TPAH3UTHBIA pacXojl, TO OH JOJIKEH
OBITh YUTEH, T. €. B TAKOM Clly4ae HaJ0 33J]aBaThCsl PacX00M Vpi >0,5V, +V,.

Jlnis ynoOCcTBa BBIYMCICHUN pacUyeTHBIX PAcXoJIOB M0 YYaCTKaM Ha PacueTHYIO CXEMy Clie-
JyeT HaHECTH Y3JIOBblE pacxXo/bl. BeUunCIeHNs] HAaUMHAEM ¢ JajdbHUX TOYEK CXO0/a, KOTOphIMU Oy-
oyt y3uel 4,6 w 1. [Inga y3ma 4 ycioBHE paBHOBECHS BBIpAXAeTCd ypaBHEHHEM

Voz—a +Vps5-4 =Vysa-
Hpuaumaem V3 4 =0,5V,3_4 =0,5-120,1 = 60 m/4. Toraa Vos—a =Vysa —Vp3—4 =207 —

— 60 = 147 M’/u. BeIurCIIeHHE PACUETHBIX PACXOOB BEICM B TAGMIUHO (popme (Talr. 6).

3

Tabnuya 6
Omnpenenenue pacyeTHbIX Pacxol0B
[IpunsATHIN
Vaer YpaBHEHUE PABHOBECHUS pPAacXof raza Nckomebrit pacx0z3[
y3na Vi M/ rasa Ha y4acTKe, M /4

4 | Voz—a+Vps—a=Vys Vi34 =60 Vos—4 =207 — 60 =147

5 Vp5-10 =Vps-6 =Vp5-4 =| Vys_=2335| Vps_10=514,7+233,5+147=
=Vyss =895,2

§ Vps—6 +Vp11-6 +Vp6-7 = Vg =548 Vpr1-6 =579 —54.8-233,5=
=Vys6 =290,7

7 | Vor-8 —Vpr-6 =Vyx7 _ Vp7-8 =87,6+54,8=142,4

9 Vps—9 = Vpo-1 =Vyso | Vo1 =742 Vps—o =87.6+742=16138

1 Vor-1 = Vpo—1 =Vysl _ Vo1 =137,8-74,2=63,6

3 Vp2-3 = Vp3—4 =Vys3 _ Vpa—3 =944+ 60 =154,4

) Vp1o—2 =Vp2—1 = Vp2-3 = B Vp10-2 =136,3+63,6 +154,4 =
=Vyn =354,3

10 Vpr1-10 = Vp1o-5 — B Vpl1-10 = 236,2 +895,2 +354,3 =

—Vp10-2 =Vys10 =1485,7

q Vp11-8 =Vpsg—7 = Vpsg—9 = B Vpr1-g =112,9+142,4 +161,8 =
=Vysg =417,1

" Vorern —Vpi1-6 = Vp11-8 — B Vprpin =272,7+290,7 + 4171 +

—Vp11-10 =Vys11 +1485,7 = 2466,2

[To Gamancy B y3ne 11, 1. e. y I'PII, mpoBepsiem npaBUiIbHOCTh pacueTa:
AV .. = 24662 — (2355 + 130) = 18,8 M’/4, T. €. IOrPEIIHOCTB MeHee 1 %, YT JOIYCTUMO.

orp
PacueTHble pacxojbl ra3a Ha ydyacTKax HaHECEM Ha PACUCTHYIO CXEMY, a TAaKKe 3aIHIlieM
B BUJE TaOmI. 7.
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Tabnuya 7
PacueTHbIe pacxoabl ra3a Ha y4acTKax ceTH

VyacToK PvaeTHI%I\/'I pacxon, VyacToK PaC‘-ICTHB?/'I pacxon,

M/q M’/9

1-2 63,6 8-9 161,8

2-3 154,4 9-1 74,2

3-4 60,0 2-10 354,3

4-5 147,0 10-5 895,2

5-6 233,5 10-11 1485,7

67 54.8 11-8 417,1

7-8 142,4 11-6 290,7

14. JIns TuApaBIMYECKOTO pacueTa CEeTH BBIYUCIAEM YAENbHBIE MOTEPU NABJICHHS Ha €lIu-
HUIYy JUTMHBI Ta30MPOBOJOB B pa3iHuHbIX HampaBiaeHusx oT ['PIl 1o caMbIX ynaneHHBIX TOYEK —
TOYEK CXO0Ja.

[Ipunumaewm cornacHo [11] naBnenue raza Ha Beixoae u3 ['PII pasusim 300 nalla, a nepenan

JIaBJICHUSI B HAPY>KHBIX pacnpenenuTenbHbix razonposoaax — 120 galla. Ilepenan nasnenus B ra-
3ompoBoAax ot ['PII o manpHHX TOuYeKk cXoa MOJKEH MakCUMallbHO mpubnmxkathes k 120 galla,
HO HE MPEBBIIIATH 3TOW BEIUYUHBI.

VY nenbHas noreps aaBieHus HO HanpasieHuto [ PI1-11-10-2-3—4
Apl 1-3-4 = H/le = H/(ll 1-10 + 110_2 + 12_3 + 13_4) = 120/(150 + 100 + 200 + 350) = 0,15 ,Z[aHa/M.

[ToTepu naBiieHust Ha y4acTKax 3TOTO HAMPABIICHUS:

Hyo10 =Ap11-3-4l11-10 = 0,15-150 = 22,5 nalla;

Hyo_o = Ap11-3-4510-2 = 0,15-100 =15 nalla;

H2_3 = Apl 1-3—4 12_3 = 0,15 -200 =30 I[ana;

H3_4 = Apl 1-3-4 13_4 = 0,15 -350 = 52,5 z[aHa.

[ToTepro naBieHUsl Ha T€X y4acTKaxX, KOTOPBIE MPU pacyeTe MOoMnaaaroT NOBTOPHO, HA/I0 MPH-
HUMATh 0 HAPABJICHUIO C MCHBIIUM 3HaUYC€HUEM H, TaKk KakK 3TH YYaCTKH OOCITYKHBAIOT HECKOJb-
KO KOJIeIl, SIBJISIFOTCSI OTBETCTBEHHBIMU U JIOJKHBI BBHIIOMHATHCS U3 TpyO Oounbiero quamerpa. [Ipu
OTIPENICTICHUH yACIbHBIX MOTEPh AaBJICHUS Ha MOCICAYIOIIUX HAIMpaBICHUSAX U3 OOIIEro pacroia-
raeMoro rnepemnaaa IaBieHHs HEOOXOAMMO BBIYECTh MOTEPU JABJICHHS HAa Y4acTKaX, BOIIEALINX
B OJTHO U3 MPEIBIAYIINX HAIPABICHHUM, T. €. Il TAKUX YYACTKOB yAEIbHbIE TOTEPU AABICHHUS

Ap=(H -2ZH;)I(Z]-ZI,),
rae H — o6mwmii nepenan nasienus (120 palla); £H; — cymma noteph JaBJieHHs HA y4acTKax, pac-
CUMTAHHBIX 1O MPEABIAYIINM HAMpaBJICHUsAM; X/ — cyMMa JUIMH YYaCTKOB PacCUMTHIBAEMOTO Ha-
MpaBJEHUs; X/; — CyMMa JJIMH YYaCTKOB, PACCUUTAHHBIX 1O TMPEABIAYIIUM HANPaBICHUSM.

Apl 1-5-4 = (H _Hl 1_10)/(110_5 + 15_4) = (120 — 22,5)/(350 + 300) = 0,15 I[aHa.

[ToTepu naBieHUs Ha ydacTKax 3TOro HampasiieHus, nalla:

Hy_j0 = 22,5 (ompeneneHsl paHee);

Hyg s =Ap11-s5_4ho-5 =0,15-350 =52,5;

H5_4 = Apl 1-5-4 15_4 = 0,15 . 300 = 45

VY nenbHbIe IOTEPH NaBieHus 1no HanpasiaeHuto ['PI1-11-10-5-6

Apl 1-5-6 — (H - (Hl 1-10 + HIO—S))/15—6 :(120 - 22,5 - 52,5) / 500 = 0,09 I[aHa.

[Torepu naBiieHUs Ha yyacTKax 3TOro HampasJieHus, aalla:

Hyjo10 = 22,5;
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Hyy_5 =52.5;
Hs g =Ap11_5_¢!5_6 =0,09-500 = 45.
VY nenbHbIEe IOTEPH aBiieHUs 10 HampasiaeHuto ['PI1-11-6
Apy1_¢ = H/lj1_¢ =120/500 = 0,24 nalla.
ITotepu naBnenus Ha ydactke 11-6
Hy1_¢ =Ap;1_¢111-¢ = 0,24-500 =120 nalla.

VY nenbHas noreps aaBieHus no HanpasieHuto [ PI1-11-8-7-6

Apy1_7_¢ = H I(lj1_g +lg_7 +17_¢) =120/(150+ 300 + 500) = 0,127 nalla.
[ToTepu naBneHust Ha y4acTKax 3TOro HampasiieHus, nalla:
Hy g =Apy17_6l18 =0,127-150 =19;
Hg 7 =Ap1_7_¢l3_7 =0,127-300 = 38;
H7_¢ =Apj1_7_¢17_¢ = 0,127-500 = 63,5.
VY nenbHble OTEpU AaBiieHUs 110 HanpasieHuto ['PI1-11-8-9-1
Apy1—91 =(H —Hj1g) (lg_g +19_1) =(120-19) /(150 + 350) = 0,20 nalla.
[ToTepu naBneHust Ha y4acTKax 3TOro HampasiieHus, nalla:
Hyg =19;
Hg o =Apy1_9_11lg_9 =0,20-150 = 30;
Hy 1 =Ap11_9_11l9_1 =0,20-350 = 70.
VY nenbHble noTepu AaBieHus o Hampasienuto [ PI1-11-10-2-1
Apy1_o_ =(H = (Hy1_10 + Hi0-2))/ 1,1 = (120-22,5-15)/300 = 0,275 nalla.
[Totepu naBneHust Ha y4acTkax 3TOro HampasieHus, aalla:
Hy_190=225;
Hyy_, =15;
Hy 1 =Ap112o-1 1,1 =0,275-300 = 82,5.
Pe3ynbrarhl BHIYUCICHUH yACIBHBIX MOTEPh AABICHUS HA y4acTKaxX Ta30BOM CETH 3alUIIEM

B BuJe Ta0mI. 8.

Tabauya 8
YaeabHble IOTEPH AABJICHUS
VaacToK VY nenpHbIE IOTEPU VaacToK Y nenbHbIe IOTEPU
nasienus, galla/m nasienus, nalla/m
1-2 0,275 89 0,2
2-3 0,15 9-1 0,2
3—4 0,15 2-10 0,15
4-5 0,15 10-5 0,15
5-6 0,09 10-11 0,15
6—7 0,127 11-8 0,127
7-8 0,127 11-6 0,24

15. lanee no BeaMYMHAM YAENbHBIX MOTEPh HANOPA M PACUETHBIX PACXOJOB HA ydacTKax

1o puc. 2-5, npui. 7 nwim 1abiu. 1 u 2 npui. 9 onpenensemM npeaBapuTelbHble TUAMETPhl yUYaCTKOB
ra3onpoBoJiHOM ceTu. [1o HalileHHBIM JUaMeTpaM ra30MpOBOJOB HAa y4aCTKAX MO TEM ke TaOIuIam
YTOYHSIEM COOTBETCTBYIOIINE UM JICHCTBUTENbHBIEC YENbHbIE TOTEPH AABJICHHS Ha TPEHUE. Y MHO-
asi NEHCTBUTENbHBIEC YEIbHbBIE TOTEPU JABICHMS Ha JUIMHY Y4aCTKOB, OIpPENENsieM AeHCTBUTEb-
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HbIE JIMHEWHbIE MMOTEPHU JaBJICHUS HA TPEHHUE Ha KaXKJIOM ydacTke B 1esioM. K nuHelHbIM noTepsm
AaBJICHUS Ha TPCHUC HpI/I6aBJI$ICM MoTepu MNaBJICHUA B MCCTHBIX COINPOTUBJICHHUAX, IMPUHHUMAA
nx Beau4nHy paBHOHM 10 % OT JIMHEWHBIX NOTEPh HA TPEHHUE.

Tabnuya 9
I'mapasianyeckuii pacyer KOJIbUEBO CeTH HU3KOI0 AaBJICHUS
Jnmia Cpennee [Tagenue maBiaeHwus,
No y4acTKa, yAeIbHOE X nalla
yuacTka M najicHue Vo, M1 | Dy, MM Py,, nalla
I I JIaBJICHHS, e a1y | HA YHACTKE
p hep, nalla/m o hepLy
Kompmo 1
10-2 | 100 110 0,150 3543 150 0,175 19,25 280,75
2-3 200 | 220 0,150 154,4 125 0,100 22,00 278,00
34 350 | 385 0,150 60,0 80 0,150 57,75 242,25
10-5 | 350 | 385 0,150 895,2 200 0,180 69,30 230,70
54 300 | 330 0,150 147,0 125 0,094 31,02 268,98
HeBsi3ka 110 mOIyKOJIbIaM O = (69,3+31,02) - (19,25 + 22+ 57,75) 100=1,3%<10
69,3+31,02
Konsro 11
11-10 | 150 165 0,150 1485,7 250 0,180 29,70 270,30
10-5 | 350 | 385 0,150 895,2 200 0,220 84,70 215,30
5-6 500 | 550 0,090 233.,5 150 0,084 46,20 253,80
11-6 | 500 | 550 0,240 290,7 125 0,300 165,00 135,00
Hegsi3ka 1o mojiykojbIam o = 165-160.6 1_61560’6 100=2,6 % <10
Kompio III
11-6 | 500 | 550 0,240 290,7 125 0,300 165,00 135,00
11-8 | 150 165 0,127 417,1 150 0,225 37,13 262,87
87 300 | 330 0,127 1424 100 0,240 79,20 271,29
7—-6 500 | 550 0,127 54,8 80 0,110 60,50 231,25
Hegsi3ka o mosykospiam o = 176,83 -165 100=6,5% <10
176,83
Komapmo IV
11-8 | 150 165 0,127 417,1 150 0,225 37,13 262,87
89 150 165 0,200 161,8 100 0,290 47,85 250,50
9-1 150 165 0,200 74,2 80 0,160 26,40 271,12
11-10 | 150 165 0,150 1485,7 250 0,180 29,70 270,30
10-2 | 100 110 0,150 3543 150 0,175 19,25 280,75
2-1 300 | 330 0,275 63,6 80 0,160 52,80 250,50
Hegs3ka o mosykosbiam o = 111’31?? 1_3121’75 100 =8,6 % < 10
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CyMMHpYsl TIOTEpH IaBIICHHUS HAa y4YacTKaX ITOJYKOJIEI, CIICAMM, YTOOBI HEBS3KA MEXITY
CYMMapHBIMH TIOTEpSIMH JIaBJICHUSI B TIOJIyKOJbLIaX He mpeBbimana 10 % oT HaMMEeHbIIMX MOTEPh
JaBJICHHS B TIONyKoJbIle. [Ipu HeBsi3ke moTeph nasieHus 6onee 10 % HE0OX01uMO BHECTH KOPPEK-
TUBBI B PaHEE NMPUHSATHIC PACUYETHI U CACTATh YBA3KY CETH. JTa YBS3Ka MOXKET OBITh IOCTUTHYTA JIH-
00 3a cueT nepedPOCKH TaKk Ha3bIBAEMBIX IMOMPABOYHBIX PACXOJIOB C OJHOTO MOJTYKOJIbLA HA JAPYTOe,
100 3a CUeT U3MEHEHHUS NIEPBOHAYAIBHO MPUHATHIX THAMETPOB HA OJHOM I HECKOJBKUX y4acT-
Kax MOJYKOJIBIIA.

Ecnu ydacTku MoSTyKoJbIla, JJIsl KOTOPBIX U3MEHEHBI PAcXOJbl MM TUAMETPHI, SBIISIOTCS
OOIIMMU | JUII CMEKHBIX KOJIELl, TO HaJ[0 EPEeCUUTaTh BCE KOJIbIIA.

[Tocne mepecuera cymMMa MPHUXOJIOB U PACXOOB Tra3a B KaXKIOM y3J€ JOJDKHA OBITh paBHA
HyJ10. MeToa U3MEHEeHHUsI IMaMEeTPOB YYaCTKOB ra30MpPOBOIOB 00ECIIeUNBAET paHee MPUHSATHIC Ha-
MU JKeJTaeMbIe pacipeIesiCHHsI TOTOKOB ra3a, ¥ I0ATOMY BOCIIONIb3yeMcs UM. JlanbHelme pacaeTs
ynoOHee Bectu o ¢popme 1adi. 9. CocraBieHneM TabIMIbI 1 BHECEHUEM B HEE PE3yJIbTaTOB pacye-
TOB yBsI3Ka ceTH Oy/IeT 3aKOHUYEHA U OYIyT OIPEIEICHBI PACYETOM JUAMETPhI yUYACTKOB Ia30MPOBO-
noB. VX cnefyer HaHeCTH Ha pacyeTHYIO cxeMmy (CM. puc. 2).

Ipunooicenue 3
PacueT KOJIbIEBBIX Ia30MPOBOI0B CPEHETO TaBICHUS

IIpousBecTu rupaBIMYECKUI pacueT KOJIbLEBOM CETU CPEIAHETO NABJICHUS CO CIEAYIOMUMU
HCXOJHBIMH JaHHBIMU:

1) paiion 3actpoiiku — Cankt-IleTepOypr;

2) naBnenue ra3a B Touke A — 0,3 MlIla;

3) pacxobl ra3a noTpeOUTENIMU HU3KOTO U CPEAHEr0 J1aBIeHUs peCTaBIeHbI B Ta0 . 1.

Tabauya 1
CBoaHas Ta0/1M1Ia PACXO/I0B ra3a NOTPeONTEeIIMUA HU3KOTO U CPeHero 1aBJIeHUs
I'omoBoit pacxon | I'omoBoii pac- Koaddunment | Pacuernsrit pac-
[ToTpebuTens terta Q, xoxrasa v, JaCcOBOI'0 MaKCH- XO0JI rasa
M]Ix/Ton MS/FOI[ Myma K, Vs, Mg
1. Ilpaueynas 19 887 768 575 539,5 1/2900 198
2. bans 6e3 BaHHBI 22 003 488 636 767,1 1/2700 236
3. O01iecTBEHHOE 19 993 554 578 600,9 1/2000 289
MMATaHUE
4. YupexaeHus 1354 060,8 39 185,7 1/3000 13
3/IpaBOOXpaHEHUS
(Ha IpHUTOTORIIE-
HUE TN )
5. Xnebo3aBoy, 40411 204,1 1169 4749 1/6000 195
neKapHs
6. JKumneie noma 98 733 600 2 857 288,44 1/2018 14159
7. Menkue npen- 4 936 680 142 864.,4 1/2018 70,8
HPUATHS TOPTOBIIN
1 OBITOBOTO 00CITY-
’KMBaHUs Hacese-
HUS
8. KorenpHas 975354 410 28 226 144,1 - 6248
2.1 182 674 764.,9 - - 2 .8594,9
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[TorpeOuTeny HU3KOTO AABICHUS MPUCOCTUHEHBI K CETH C MOMOILBIO KBAPTAJIBHBIX HIKad-
HBIX Ta30perysITopHbIX MyHKTOB (LLIPIT).

Hamewaem HampaBiieHHE ABM)KEHHS IOTOKOB Trasa mo ceTd. Jlajee nenum pacxof ceTu
Ha JIBa PaBHBIX 110 Harpy3Ke MojykKoJjbla — noxydaem Touky 0. [Ipu pacuerax aBapuitHBIX PEKUMOB
9Ta TOYKa OyJeT pa3ieisaTh aBapuitHoe U pabodee MOITYyKOJbLA, a yuacTok 9—-10 sBusiercs pezeps-
HOM NEPEMBIYKON.

Jlasnenue B Touke A P2 = 0,3 MITa.

Ipunnmaem aasienne nepex IIPIT P2 = 0,1 MITa.

Pacuer KoJbIIeBOI CETH CPEAHEro JAaBICHUS IPOU3BOIUM NP TPEX pexkUMax paboThl:

1) aBapuitHoM pexxume I, korna u3 paboThl BBIKIIOYEH y4acTok 3—14, ra3 IBUKETCS IPOTUB
4acoBOM ctpenku (puc. 1);

2) aBapuiiHoM pexwume 11, korna u3 paboThl BBIKIIOUEH y4acToK 3—4, ra3 IBHXKETCs 10 ya-
COBOH cTperke (puc. 2);

3) HOpMaJIbHOM peXHUMeE, KOT/Ia YacTh NOTpeOUTeNeH MUTaeTcst 0 OJJHON MOJOBHUHE KOJIbIIA,
a npyras 4yacth 1o apyroi npu 100%-Hoit Harpy3ke Bcex norpeoureneit (puc. 3). Auamerpsl npu-
HUMaeM MaKCHUMaJIbHbIE U3 pacueTa JBYX aBapUHHBIX PEKHMOB.

JUis KaX0ro U3 Tpex peKUMOB HEOOXOAMMO COCTAaBUTh PACUETHYIO CXEMY KOJIbla, HA KO-
TOpOH yKazaTh BCEX MOTpeOUTENIEH, HOMEpPA BCEX Y3JI0B M OTBETBJICHUH, JUIMHBI YYaCTKOB, a TAKXKe
OINPEAEIINTD U MPOCTAaBUTh HA CXEME PACUETHBIE PACXO/IbI 10 Y4acTKaM CETH.

[Ipu aBapuitHom pexxume | pacxojsl raza Ha OTBOJAaX K MOTPEOUTENsIM B pabodyeM MOIy-
konblie 3—-6-9 mnpunumaem paBHeiMH 100 % OT pacyeTHBIX pacXoJ0B MOTPEOUTENAMU:
Viuery = 312,4 M3/11, Vg =236 M3/‘{, wery Vipms = 191,4 M4, Ha aBapHitHoM moiykombie 3—12—-10
pacxo/ipl Taza MOTPEOUTEIIMA IPUHUMAIOTCS 110 METOUKE, N3JI0KEHHOM B 1. 2.2 oco0us ¢ Mpu-
MeHeHreM Gopmydsl (53). Jlns ynpoleHus pacdeToB MPUMEM Harpy3Ky OT aBapUTHOTO MOJTYKOJIb-
ua B pasmepe 75 % OT pacdyeTHBIX PacXoioB morpeburemsivu: Viprs = 0,75 - 86,8 = 65,1 m/u,
Vis=146,3 M/, ..., Vipria = 120,8 M/,

Janee onpenensieM pacxoibl ra3a Mo yyacTkaM, HauMHas ¢ KOHIa KOJblla, U HAHOCUM 3Ha-
YESHUS Ha PACUETHYIO CXEMY:

Via13 = Vienis = 0,75 - 86,8 = 65,1 v/

Vis12= 65,1+ 146,3 =211,4 m'/u;

Vioni=211,4 + 141,9 = 353,3 m'/u;

Vii-o=353,3 +358,6 =711,9 m’/u;

Vieo=711,9 + 120,8 = 832,7 m’/u;

Vo s =832,7+191,4 = 1024,1 m’/u;

Vs7=1024,1 + 154,44 =1178,5 M’ fa u 1. 1.

Pe3ynbTarsl pacuera cBoAUM B TaoI. 2.
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I'mapaBanyeckuii pacyer ceTH CpeIHero AaBJjeHus

Tabnuya 2

Ne yua- JlnmiHa, KM e D, A, A-L, JlaBnenue Ha yyactke, MIla
p> [52
CTKa L Ly=1,1L MM | MIla/km | MITa | p, Po=\|Py—A4-L,
1 2 3 4 5 6 7 8 9
ABapuiiHblil pexxum 1 (oTkazan ydactok 3—14)
2 2
4, =9 O 6 035 Mrtaskw
2,54
34 0,185 0,204 2069 | 250 | 0,066 | 0,013 | 0,300 0,277
4-5 0,230 0,253 1756,6 | 250 | 0,049 | 0,012 | 0,277 0,254
5-6 0,290 0,319 1520,6 | 250 | 0,043 | 0,014 | 0,254 0,225
67 0,148 0,163 1322,6 | 250 0,03 0,005 | 0,225 0,214
7-8 0,348 0,383 1178,1 | 250 | 0,026 0,01 |0,214 0,189
&9 0,195 0,215 1023,7 | 250 | 0,0185 | 0,004 | 0,189 0,178
9-10 0,350 0,385 832,3 | 200 | 0,036 | 0,014 | 0,178 0,133
10-11 | 0,025 0,028 671,2 | 200 | 0,025 | 0,0007 | 0,133 0,130
11-12 | 0,185 0,204 193,1 | 125 | 0,033 | 0,007 | 0,130 0,100
ABapuiiHblil pexxuM 2 (0TKa3all y4acTok 3—4)
2 2
4y, = O = OD" 6 033 MTarien
2,44
3-14 0,098 0,108 2037,7 | 250 | 0,066 | 0,007 | 0,300 0,288
14-13 | 0,295 0,325 1950,9 | 250 | 0,062 | 0,020 | 0,288 0,251
13-12 | 0,053 0,058 1755,9 | 250 | 0,052 | 0,003 | 0,251 0,245
12-11 | 0,185 0,204 1566,7 | 250 | 0,044 | 0,009 | 0,245 0,226
11-10 | 0,025 0,028 1088,6 | 200 0,06 0,002 | 0,226 0,222
10-9 0,350 0,385 927,5 | 200 | 0,043 | 0,017 | 0,222 0,180
9-8 0,195 0,215 736,1 | 200 | 0,029 | 0,006 | 0,180 0,162
87 0,348 0,383 581,7 | 200 | 0,019 | 0,007 | 0,162 0,139
7-6 0,148 0,163 4372 | 150 | 0,053 | 0,009 | 0,139 0,102
6-5 0,290 0,319 239,2 | 150 | 0,018 | 0,0001 | 0,102 0,102
Hopmanbablii pexuM (romykosnsio 1-3—4-9)
2 2
op = O3 -0 _ 0,031 MITa/km
2,57
1-2 0,785 0,864 8594,9 | 500 | 0,028 | 0,024 | 0,300 0,257
2-3 0,045 0,050 2346,9 | 300 | 0,032 | 0,0016 | 0,257 0,254
34 0,185 0,204 1236,7 | 250 | 0,028 | 0,0057 | 0,254 0,243
4-5 0,230 0,253 9243 | 250 | 0,016 | 0,004 | 0,243 0,235
5-6 0,290 0,319 688,3 | 250 | 0,009 | 0,0029 | 0,235 0,229
67 0,148 0,163 490,3 | 250 | 0,005 | 0,0008 | 0,229 0,227
7-8 0,348 0,383 345,8 | 250 | 0,0025 | 0,001 |0,227 0,225
&9 0,195 0,215 1914 | 250 | 0,001 | 0,0002 | 0,225 0,225
9— 0,106 0,117 191,4 | 100 | 0,091 | 0,011 | 0,225 0,199
HIPII3
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Oxonuanue maon. 2

1| 2 | 3 4 | s ] 6 | 7 | 8 | 9
Hopmanbnebiii pexum (momykonsio 1-3-14-10)
2 2
4y, =0 = O 6 047 MTain
1,71
12 | 0785 | 0864 | 85949 | 500 | 0,028 | 0,024 |0,300 0,257
23 | 0,045 | 0,050 | 2346,9 | 300 | 0032 | 00016 | 0,257 0,254
314 | 0,098 | 0,108 | 11102 | 250 | 0,022 | 0,0024 | 0,254 0,249
14-13 | 0295 | 0325 | 10234 | 250 | 0,019 |0,0062 | 0,249 0,236
13-12 | 0,053 | 0,058 | 8284 | 250 | 0,0125 | 0,0007 | 0,236 0,235
12-11 | 0,185 | 0204 | 6392 | 250 | 0,008 |0,0016 | 0235 0,232
11-10 | 0,025 | 0,028 | 161,1 | 200 | 0,002 |0,00006| 0,232 0,232
10- | 0065 | 0,072 | 161,1 | 100 | 0065 | 0,005 | 0,232 0,221
11IPIT4
Pacqu OTBCTBJ'IGHI/Iﬁ

2-K | 0,054 | 0059 | 6248 | 250 | 0,58 | 0,034 | 0257 0,179
4—
e | 102 | 0112 | 3124 | 100 | 022 | 0,025 | 0243 0,185
5B | 0,052 | 0,057 236 80 | 032 | 0,018 | 0235 0,193
6Ilp | 0,067 | 0074 198 70 | 055 | 0,041 [0229 0,107
7_
mpry | 0120 | 0,132 | 1445 | 70 0.3 0,04 |0,227 0,107
8_
o | 0216 | 0238 | 1544 | 80 | 015 | 0,036 |0225 0,121
9_
wpma | %106 | 0117 | 1914 | 80 | 023 | 0,027 | 0225 0,154
10- 10071 | 0078 | 161 | 70 | 036 | 0,028 |0232 0.161
]'_LIPH4 9 b b b 9 b 9
11—
s | %106 | 0117 | 4781 | 125 | 0,153 | 0,018 | 0232 0,189
12—
wpme | 0252 | 0277 | 1892 | 100 | 009 | 0,025 | 0235 0,174
)151‘3 0,054 | 0,059 195 70 | 055 | 0,032 |0.236 0,154
14- 016 | 0,176 868 | 70 | 012 | 002 |0,249 0,205
IHPH8 9 9 9 b 9 b 9

[Monykoneuo 1-3—-4-9: AP = P,— P,=0,3 — 0,225 = 0,075 MlI]a.
[Momykoneio 1-3—14-10: AP = P,— P« =0,3 — 0,232 = 0,068 MI]a.
Heps3ka

N =

AP

1

;APHOO%:
AP

0,075 -0,068

9
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Ipunoocenue 4
T'azocHa0keHNe ABTOHOMHOM KOTEJILHOM

3anmpoeKTUPOBATL CUCTEMY CHAOKEHUSI MPUPOIAHBIM Ta30M BCTPOCHHON KOTEIBHOH, MPE-
Ha3HAYCHHOM ISl TPOM3BOJICTBA TEIUIa Ha HYK/bl OTOIUICHUS aIMUHUCTPATUBHOTO 3/1aHUs, U CHC-
TEMY yJIaJIeHUs JIMOBBIX T'a30B.

3nanue naxonutcs B Cankt-IlerepOypre. [Inan kotenbHOM noka3ad Ha puc. 1. CHabxeHue
OCYILIECTBIIIETCA TMPUPOJIHBIM Ta3oM (CeBepo-YpEeHroluckoro mectopoxkiaeHus. VMcTouHuk razo-
cHaOkeHUs1 — mKapHON ra3operyiaaTopHbIN MyHKT, aaBieHue nocie LIPIT — 4,4 kIla. Y ganenue
JIBIMOBBIX Ta30B OCYIIECTBIISETCS Yepe3 CYHISCTBYIOINIYI0 KUPIHUHYIO ABIMOBYIO TpyOy pazmepom
410x410 MM 1 BbIcOTOM 30 M.

st onpenenenus pacxojia ra3a KOTEIbHOW HEOOXOAMMO MPOU3BECTU PacyeT TEIIONOTeph
OTaIIMBAEMOT O 3/JaHUs 110 YKPYITHEHHBIM MTOKa3aTeIIsIM.

OpHeHTHPOBOYHOE 3HAUEHHUE TEIUIONOTeph, BT, uepe3 orpaxaaroiine KOHCTPYKIMH 3JaHUsS
OTpEIEeTISETCS NP OLICHKE HArPY30K TETUIOBBIX CETEH:

Q311 :aqVH(tB _tH)’ (1)

rae a — ko3(hPuIueHT yuera pailoHa CTPOUTENBCTBA 3aHUS; ¢ — YJelbHas TEIUIOBask XapakTepH-

cruka 3ganus, KBr/(M® - °C); Vy — 00beM OTaIuIMBaeMOil 4acTH 3LAHHS [0 HAPYKHOMY 0OMEpy

OT MOBEPXHOCTH 3eMiiH, M°; Vi = 22 176 M’; t, — TeMmmepaTypa BO3IyXa B IOMEIICHHSX 3HaHHS,

t; = 18 °C; t, — pacueTHas TemIiepaTypa Hapy>kHOro Bo3nyxa; mis Cankr-IlerepOypra ¢, = —26 °C.
KoaddummenT yuera paitona cTpouTenbCcTBa 30aHUS

a=054+—22 )
(tB _tH)
a= 0,54+L =1,
(18 +25)

0,, =1,04-0,58-22176(18 +25) = 580 723 Br.
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Jns TennocHaOXeHus] aAMUHUCTPATUBHOTO 3aHMsI IPUHUMAIOTCA JIBa BOJIOTPEHHBIX KOTJIA
(omuH pesepsHbIii) «De Ditrich» ¢ razoBeiMu ropenkaMu WG 2-Z-L-N Teronpou3BoauTeIbHOCTHIO
670 xBT.

KoTibl 060pyy0TCSl aBTOMAaTUKOW PETyJIMPOBAHUS U aBTOMATUKON O€30IMaCHOCTH, KOTOpast
oOecrieunBaeT MpeKpalieHre mo1auu ra3a MnpH MoracaHuy IJIaMeHH TOPENIKH, TOHWKEHUH WM T0-
BBIIIICHUY JIaBJICHUS Ta3a B CETH, OTCYTCTBUU TSTH, MPEKPAIICHHH YHEPrOCHAOKECHUS, HAPYIICHUN
BEHTWISIIMU. {711 KOHTPOJSL Ha/l MPEBBIIMICHUEM MPEETbHO JTOMYCTUMBIX KOHIIEHTPAIMA OKCHAA
yTIepoaa U METaHa B MOMEIICHUN KOTEILHOW yCTAHABIMBAIOTCS CUTHAM3ATOPHI 3aTa30BAHHOCTH.
Pacrnionoxxenue ra3onpoBoI0B B KOTENBHOM 0oJiee MOpOOHO OKa3aHO Ha pHUC. 2.

JIpIMOBBIE Ta3bl OT KOTJIOB OTBOJSATCS uYepe3 MPOCKTHPYEMbIe METAJUIMYECKUE Ta30XObl
OT KaXIO0r0 KOTJIA W CYIICCTBYIONIYIO JIBIMOBYIO TpyOy. BEHTWIANHS KOTEIBHON NPUTOYHO-
BBITSDKHAsE C ©CTECTBEHHBIM TOOYXKICHHEM, pacCUYUTaHHAas Ha TPEXKPaTHBIA BO3AyXO0OMEH
¥ BO3/IyX Ha TOPCHHE.

Pabouee ocBenieHrne MPOU3BOAUTCS CBETUILHUKAMU C JIaMIIaMU HaKallMBaHUs, aBapuilHOE
OCBEILIEHUE JIEKTPUUECKUMH (POHAPSIMU C aKKYMYJISITOPAMH UM CYXUMH 3JI€MEHTaMHU.

['unpaBnuyeckuii pacdeT ra3ompoBOIOB BBITIONHSAETCS MO METOY pacyeTa TYMUKOBBIX Ce-
Tel HU3KOTO JaBJICHUS.

Pacxoj1 rasa Ha KOTEI, M /d, ompeaensercs mo Gopmye

36000

QKOT - Qp 1‘[ ” (3)

3
rae O — TerIonponu3BOIUTEIBLHOCTD KOTNIa, MBT; Q}II’ — TeroTa cropanus raza, MJx/m”; n — KI1/]

KOTJIa.
[To 3amaHHOMY COCTaBYy Ta3a ONpeaessieTcss Hu3Ias TeroTa cropanus (mpuil. 2)

OP =35,482 M/,

JbiMoBass TpyOa KOTENbHON NpeAHa3HayeHa JyIsd YAAJCHHsS TOMOYHBIX JBIMOBBIX TIa30B
Y pAaCCEMBAHUS BPEIHBIX COCIMHEHNHN, COACPIKALINXCS B IPOYKTaX CTOPAHHS B aTMOC(HEPHOM BO3-
JyXe, C LeJbI0 CHIKEHHs UX KOHIIEHTPAaLUHU B aTMoc(epe Ha yPOBHE AbIXaHUS 1O HEOOXOIUMOIO
3Ha4yeHus. [piMoBast TpyOa co3JaeT €CTECTBEHHYIO TATY, U JIBUKEHHE Ta30B MPOUCXOIUT BCIECT-
BUE PA3HOCTH IIOTHOCTEH OKPYXKAIOIEro X0JOJHOI'0 BO3/1yXa U FOPsIYMX MPOAYKTOB CrOPAHHUSI.

[Toctynnenne Bo3myxa B KOTEN M AajbHEWIee ABIKEHHE POITYKTOB CTOPaHUs IO Ta30BO-
My TpPakTy 00ecleYMBalOTCsl €CTECTBEHHON TArol B ABIMOBOH TpyOe. Bech ra3zoBblil TpakT U TOnka
KOTJIa HaXOMAATCS MO/ pa3pexeHueM. PazpexeHune B TONKE, COOTBETCTBYIOIIEE €€ CONPOTUBIICHHIO,
cleyeT MOJACP>KUBATh Ul MCKIIOYEHHS BO3MOXKHOCTH BBIXO/A NMPOJYKTOB CTOPAHUS B KOTEJb-
HBIN 3aJ1 Yepe3 HeIIOTHOCTH KoTia. B kotenm «De Ditrich» ¢ ra3ooii ropenkoit WG2-Z-L-N Bo3-
IyX TIOAAETCsl NPUHYIUTEIBHO C MMOMOIIBIO TyTheBOTO BEHTUIIATOPA, & CyMMapHOE CONPOTHUBIICHHUE
BO3JIYIIHOTO U Ta30BOTO TPAKTOB MPEOJIOJICBACTCS AABICHUEM, CO3/IaBAEMbIM JTyThEBBHIM BEHTHIIS-
TOPOM. BEeHTUIIATOp nocTaBIseTCsl B KOMIUIEKTE C TOPEJIKOH.

[TnoTHOCTB ra3a npu JOOBIX YCIOBUAX

. 273

0 T o 4)
273+ 05,

P =p

rjie p — IVIOTHOCTb JIBIMOBBIX T'a30B, K/, IIPU CpEHEN TeMIlepaType.
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PO = JH,0PH,0 t JRO,PRO, T JN,PN, tJ0,P0, > )

IJ€ j — 10J11 KOMIIOHEHTA B COCTaBe rasa.
Jityo =Viyo [V = 2,037/11,04 = 0.184; jro, =Vro, /Vi =1,04/11,04 = 0,094;

Ny =V, [V =7,75/1104=0.70; jo, =Vo, [V =0,21/11,04 =0,02;
pb = 0,184-0,8041+ 0,091,977 +0,70-1,251+0,02-1,43 = 1,22 kr/n’.

AbspoauHamMuUecKoe CONPOTUBIIEHUE KOTEIhHON ycTaHOBKH, [1a, onpenensiercs mo gpopmyne
hy = Ahy + Ahg + Ahy ;. 6)
ConpotuBnenue kotina «De Ditrich» coctaBmsier 68,8 Ila. 3HaueHue morepb IaBICHUS

Ha JaHHOM Y4YacTKe TpakTa, [la, onpeznensercs kak cymma noTeph JaBJI€HUS HA TPEHUE U MECTHBIE
CONPOTHUBIICHUS:

2
9‘cppcp

, 7
19,62 )

AP:Qé+Z@

rae A — Ko3pOUIMEHT TUIPABINIECKOTO TPCHHUS; Z& — cymMa Kod(hPHUITMEHTOB MECTHBIX COIPO-
TUBJICHUH; P, — CPEIHSAA IUIOTHOCTH JBIMOBBIX Ta30B, Kr/M°, ompenenseMas mo (popmyie (4);
S¢p — CpelHsist CKOPOCTH JIBHXCHHUS IBIMOBBIX Ta30B, M/C, ONpejensiemas o popmyiie

o 273+t

Oep =Vpe 2 —, 8
PN 3600F, 273 )

Tl fep — CPEellHss TeMIlepaTypa IbIMOBBIX rasoB, °C, (IpMHHMAaeTCs paBHOHM TeMIIepaType yXo.s-
' 3
mUX ra3oB fyx = 190 °C); VH(?C — 00beM MPOAYKTOB CrOpaHUs MpPU CXKUTAHUU Tas3a, M /4, orpene-

JsieMblit 10 opmyite (9); Fic — IUIOMANb )HBOTO CEYCHHS TPAKTa, M.
O6BEM MPOLYKTOB CrOpaHusi, M/4,

Ve =V 0c0r- 9)

[1101a/1b )KUBOTO CEUCHHS TA30BOTO TPAKTA, M :
JUTSL KPYTJIOTO CeYEHUS

nd?
F xKC — T; (10)
JUIA IPSIMOYTOJIBHOTO CEYEHUS
F,. =2d3, (11)
2ab
rne d, = 0 a, b — pa3mepsl TpakTa, M.
a
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Pacxo Ta3a Ha KOTEI, M"/4, oIpenensiercs mo hpopmyie (3):
O, = 0,67-3600 _ 79 v/
35,48-0,86

Pacuernas ayimHa BHYTpPEHHHX Ta30MPOBOIOB omnpeaesercs mo Gopmyne (28) maHHOTO 1Mo-
coowus.

PacderHast cxema ra3onpoBo/I0B IpuBeeHa Ha puc. 2. CocTaBusieTcss BEAOMOCTh MECTHBIX
compoTtuBieHu (Tadm. 1).

[Torepu naBieHUs: Ha TPEHUE ONPEACISIOTCS 10 HOMOTPaMMe TS TUAPABINYECKOTO pacue-
Ta Ta30MpPOBOJOB HU3KOTO AaBiieHUs (mpui. 6). ['uapaBIudeckuii pacueT BBIMOIHIETCSA B JABYX pe-
JKUMax: Mpu padboTte pabodero u pe3epBHOro kotia (tadn. 2). [lotepu maBieHus B ra30BOM CUETUH-
Ke NpUHATH B pa3mepe 260 [la.

Tabnuya 1
BenoMocTh MeCTHBIX CONPOTUBJICHHI
Hammeropanne mecT- | Jluamerp raso- Konunuecrso Koaddumuent Cymma koaddu-
o MECTHBIX COIIPO- MECTHOTI'O COIIpO- IMUECHTOB MECTHBIX
HBIX COIIPOTUBJICHUHN IIpoBoJa, MM o <
THUBJICHUHN THUBJICHUS COIIPOTUBIICHUN
OtBox 90° 100 13 1,1 14,3
Knamnan SJICKTpoMar-
HUTHBIN ra30BBIN 100 1 2 2
danueBsIit
KpavaapOBon dan- 100 5 5 10
LI€BBIM
2. KMC = 26,3
Tabauya 2
I'mapaBanyecknii pacyer ra3onpoBoaa KOTeJIbHOU
[Torepu naBinenus
< ’
é Annna, M Pacuernas | Pacxon | Juamerp Ia
= P JUTHHA 0, dx3,
e I 3 Ha Ha BECh
z Iy I p» M M MM
Z, Im Y4aCTOK
Pa6oraer xoren 1
1-K1 | 24,65 | 3,4 |26,3 114,07 79 108x4 0,7 79,84
CueTuuk raza poTaluOHHbIN 260
2.339,84
PabGoraeT xoren 2
1-K2 | 23,05 | 3,4 [26,3 112,47 79 108x4 0,7 78,72
Cueruuk raza poTalMOHHbIN 260
2.338,72

[aBnenue nepen ropenkoi cocrasiseT 4,1 kIla, 4To COOTBETCTBYET NAaCIOPTHBIM JIaHHBIM.
[lanee nmpou3BOAUTCS pacueT CUCTEMBbI yAalleHusl MPOAyKTOB cropanusi. Pacuer Teopernye-
CKOro o0bemMa BO3/yXa U MPOIYyKTOB CTOPAaHUsI TPOU3BOAUTCS MO GOpMyIaM

VY =0,0476[2-97,88+3,5-0,82] = 9,46 m°/m°,
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N, =0,79-9,46+0,01-1,3 = 7,49 M/,
Vro, =0,01(97,88+2-0,82) =1,00 m’/r’,
Vil,o =0,01(2-97.88+3-0,82) = 198 m*/vr”,
Vo, =0.21(L1-1)9,46 = 0,20 M/’

V0. =7,49+1,00+1,98+0,20 = 10,67 m>/m>.

I[OJ'I?I OTACJIBHBIX KOMIIOHCHTOB IIPOAYKTOB CTOpaHUs:

N, =2 0700 H,0 = =28 _0,186;
10,67 10,67
2
=220 _010: RO, =29 _ 0003,
10,67 10,67

00 = 0,01(1,25-70,2+ 0,804 19 + 1,43 - 186 + 1,98-9,3) = 1,24 xr/nt’,
Y =10,67-78,96 = 842,5 m/u,
273

—=~0,73 KTV,
273+190

Pep = 1,24

[Tpu pacyere ra30BbIi TPAKT OT CaMOT0 JAJIBHETO KOTJIa 0 JBIMOBOM TpyOBI pa3zdouBaeTcs
Ha OTJEJIbHBIE YYaCTKH C HEM3MEHHBIMU pa3MepaMH IOINEPEYHOIO0 CEUEHUS M OINpEAeICHHBIMU
pacxonamu ra3os. 110 kaxxa0My U3 y4aCTKOB OIIPEIENIAIOTCS IIOTEPH JaBICHHUS.

I[1epBblit yuacTok — MeTaiundeckuil kanai (Dy = 350 mm, [ = 7,7 m):

2
F, .= 314-03507 _ 0,096 M2,
9., =859 0 _ 45 e,
3600-0,096-273

Ha mepBoMm yuacTke KO3(QQHUIMEHTHI MECTHBIX coNpoTuBieHuil: auddyzopa ¢ Fi/Fy =
=1,37§=0,12; otBoga 90° (2 miT.) — £ =2- 1,2 = 2,4; mmbepa — § = 0,1; mepexoaa ¢ Kpyrioro ce-
4yeHus Ha npsimoyrogabHoe (I/dy=0,6 u o = 15°) - & =0,15.

Uroro Zg =2,77.

2
AP, =(0,02 7.7 + 2,27)w =1811a.
0,350 19,62
Bropoit yuacTok — kuprnuuHsiii kanan (250x250 mm, / = 0,9 m):
d, = 2:025:0.35 _ 5y, F,.=2-0,250=0,0625M",
0,5 '
9., = 273+190 — 6.5 mc.
3600-0,0625-273

Ha BTOpom yuactke kK03(pPpHUIIMEHT MECTHOTO CONPOTUBIICHHUS TPUCOECTUHEHUSI COOPHOTO Ta-

30x0/a K Tpyoe & = 1.
2
09 +1) 6,5"-0.63 15,3 1a.
0,250 19,62
Tpetuii yuacTok — qpiMoBast Tpy6a u3 kupnuda (410x410 mMm, / =30 m).

F,..=2-0410=0,168M?,

AP, = (0,04
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e =2,4m/c.
3600-0,168-273

Ha Tpethem ydacTke K03 PHUIMEHT MECTHOTO COTIPOTUBIICHUS TIOTEPU HA BBIXOJE U3 TPYOBI

2
AP, = (0,04 30 24083 o,
0,410 19,62
CyMMapHBIe MOTCpU AaBJICHHUA 110 Ta30BOMY TPAKTY
AP = 688+18+15,3+7,2 =109,3Tla.

EcrecTBennas Tara, I1a,

H 1 1
Sip = - Péap>
215\ 273+1, 273 +1,

(12)

e t, — TEMIepaTypa Hapy:KHOro Bo3ayxa, °C; H — BBICOTa JbIMOBOM TPYOBI, M; Pg,, — 6apomeTpu-

geckoe JaBiieHue, galla.
p = 30 ! - ! 760 =188 I1a.
2,15\273-19 273+190

EctecTBeHHas Tsra npesbllliaeT CyMMapHble IOTEPH AABJICHUS 110 Fa30BOMY TPaKTy, MO3TO-
My YCTaHOBKa JBIMOCOCA HE TpeOyeTcs.

Ipunooicenue 5
I'mapaBianyeckuii pacyer BHyTPHIOMOBOI'O ra30IpoBoaa

BayTtpuaomoBsie razonpoBoas! BeIMOIHAOTC W3 TpyO mo 'OCT 3262-75 (Bomorazompo-
BOJIHBIE), a JIJIsl MOJI3EMHBIX Ta30MPOBOAOB MpuMeHstoTcs OecioBHble TpyOsl mo 'OCT 8732-78
u 'OCT 8734-75, capusie — o 'OCT 10704-91.

['myOuHa 3a710KeHUs TBOPOBOTO Ta30MPOBOAA JOJKHA ObITh HE MeHee 0,8 M OT MOBEpXHO-
CTH 3€MJIU JI0 BepXa TPyObl, €CIIM IPYHT HE IyYUHHUCTBIN, U 1MaMeTpoM He MeHee 57x3 MM. ['myou-
Ha 3aJI0)KEHUS Ta30MIPOBOJA B MyYHHUCTHIX TPYHTAX MPUHUMACTCS HUXKE TITyOUHBI CE30HHOTO TPO-
Mep3aHusi TpyHTa. JIBOPOBBIM Ta30MpoBOJ MOJ 3eMJeH MOAXOAUT K razuuuupyeMoMy KHIOMY
3/IaHUIO ¥ Ha BBIXOJIC M3 3€MJIH 3aKIII0UaeTCsl B Py Tisip AJsl MpeAOTBpAIleHUs MEXaHUYECKOTO T0-
BpexieHus. [leper BBOAOM B 37jaHME HA ra30MpOBOJI€ YCTaHABIMBAETCA KpaH ¢ n3oiisiiuen — KU,
MIPEIOTBPALIAIOIIHI MPOJIBIKEHHUE 110 Ta30MPOBOAY OJIYKIAIOIIUX AIEKTPUIECKUX TOKOB.

["a3onpoBoj 10 BBO/A B 3/1aHKE MPOKIAIBIBAETCS OTKPHITO C KPEIUIEHHEM K CTEHaM 3/1aHus
MIpY MTOMOIIM KPOHIITEHHOB HAJl OKHAMH MIEPBOTO ATa)ka Mo ABOpoBoMy (acany 3manus. BBox ra-
30IIPOBOJIA B 3[JaHUE OCYUIECTBIIETCS B IOMEIICHHE, IJI€ YCTAaHOBJIEHBI ra3oBble Mpubopsl. ["azo-
MPOBO/IbI BHYTPH 3/1aHMSI TPOKIIA/IBIBAIOTCS TAK)KE OTKPBITO C KPEIJIEHUEM K HECTOPAEMbIM CTEHAM
MIPY TIOMOIIM KPOHIITEHHOB. ['a30Bble CTOSIKM pacloiaralTcs Ha KyXHSX, €CJIU OHM HaXOJATCS O-
Ha HaJl IPyTOM.

['uppaBnuyeckuil pacyeT BHYTPUAOMOBOIO Ta3oNpoBOAa MPOU3BOAAT JUIsl HauOoliee ynaa-
JIEHHOTO Ta30BOTO CTOSIKA U Ta30MCIIONB3YIONIETo MpruOopa (ra30Boi TUIMTHI WM BOJOHATPEBATEIIs)
¢ coOI0/IeHMeM 3a/IaHHOTO Tepenasa aapiaeHus rasa 60 galla.

JnamMeTp MOJBOJKM K ra3oBbIM IIMTaM U BoaoHarpeBateism tuna AI'B u AOI'B momno-
cteio 7 KBT paBen 15 MM, a k mpoTounbiM BogoHarpeBaresnsim tuna BIIT, «Hesay, «Vailend» u np.
MotHOCThIO 11 kBT 1 Gonmee — 20 mm. JlomyckaeTcsl yCTaHOBKA TEIIOTEHEPATOPOB MOITHOCTHIO
10 60 kBt B momeriennn kyxuu. Cxema yCcTaHOBKH ra30BbIX IPUOOPOB HA KyXHE MOKa3aHa Ha puc. 1.
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Puc. 1. YcranoBka razoBsix npruOopos

FI/I)IpaBJ'II/I‘leCKI/Iﬁ pacucT BHYTPHUAOMOBOT'O I'a30IIpOBOJAA IMPOU3BOAUTCA B JIBA 3Talla. CHa-
qajia onpeaciaroTCda paCd€THBIC PaCXO/dbl ra3a 1o ydyactkaM CCTH:

m

q.

V.= Z—’pKOn[ -3600, (1)
i=1 QH

rae V; — pacxop rasa, M3/q; OF — Hu3mIas TerIOTA Cropanus rasa, KI[>1</M3; q; — HOMUHAJIbHAs TeI-
JI0Basi Harpys3Ka i-ro mpuoopa WM TPYIIEI OHOTUITHBIX MPUOOPOB, MPUHUMAaEMasi TI0 MACIIOPTHBIM
JAHHBIM MJIM TEXHUYECKHM XapaKTepUCTHKaM Ipubopos, kBT; K — k03¢ (uiueHT o1HOBpEMEHHO-

CTH JEMCTBUS JJI1 OMHOTUITHBIX TPUOOPOB I TPYHITBI TPUOOPOB (TA0I. 2); 71; — KOTUYECTBO OJIHO-
TUIHBIX TPUOOPOB WK TPYIII NPUOOPOB; 7 — KOJTMYECTBO TUIIOB UJIH IPYIII PUOOPOB.

[Tocne onpenenenns pacueTHBIX PAacX0/0B ra3a Ha KakJJOM Y4acTKe BHYTPUIOMOBOTO I'a30-
MIPOBOJIA MIPUCTYIIAEM KO BTOPOMY 3TaIly — FMAPAaBIMUYECKOMY pacdeTy. 3ajaeMcs JUaMeTpOM BHYT-
PUIOMOBOTO Ta30MPOBOJa U 10 Tadu. 1-2 mpwi. 9 nis TUApaBIMYECKOTO pacyeTa ra3ornpoBOJIOB
HU3KOTO JIaBJICHUS OMpe/essieM YAETIbHYIO0 MOTEPIO JIABJICHUSI HAa Y4acTKE ra30MpoBOJia B 3aBUCH-
MOCTH OT PAacueTHOTO pacxoia rasa (B YHCIHTENE YKasaH PacxXoi rasa, M’/d, B 3HAMEHATENE —
ylielbHas SKBUBAJIIEHTHAA JTMHA /,). Takyke MOXKHO HCIOIB30BaTh HOMOTpaMMy Ipuil. 6 (puc. 1).

Pacuetnas niuHa ydacTka ompenensiercss Kak cymma (akTH4eCKOW M IKBUBAJIEHTHOW JUIH-
HBI, KOTOpasi YYUTHIBAET MMOTEPH JIaBJICHUS B MECTHBIX CONPOTHUBICHUIX. DaKkTUyecKas AJIMHA MIPH-
HUMAaETCsl B COOTBETCTBHH C IUIAHOM CEKIIMU JKUIIOro oma (puc. 2).

OKBHUBaJICHTHAs JUIMHA Y4acTKa BHYTPUIOMOBOTO Ta30IPOBOJIa OMPEeIAeTCs KaK Mpon3Be-
JICHUE YJIebHON SKBUBAJIEHTHOM JJIMHBI U CYMMBbI KOO((UIIMEHTOB MECTHBIX CONIPOTUBICHUN yya-
CTKa Ta30MpoBoja. Y aenbHasi S5KBUBAJICHTHAs JUIMHA OIPEIENIAeTCs TI0 HOMOTpaMMe JUIsl ompeee-
HUS SKBUBAJICHTHBIX JUIMH B 3aBUCUMOCTH OT PacYETHOI'O pacxoja ra3a U NPHUHITOro JuaMeTpa ra-
301poBOJa. MeCTHBIE CONPOTHBICHUS ONPEACISAIOTCS ISl PAacyeTHOro Yyd4acTKa ra3olnpoBOAa
o Tabs. 11 ganHOTO MOCOOMS (pasm. 2).
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DKBUBaJICHTHAS JUTMHA yYaCTKa Ta30MPOBOJIa PACCUUTHIBACTCS 110 (hopMyIie
n
laKB = laZé: (2)
i=1

rne /, — yJenbHasi 5KBUBaJICHTHas! AMHA (10 npui. 9), m; Z& — CyMMa KO3 QHUIHEHTOB MECTHBIX

COIIPOTUBJICHHIA.
PacuetHas qymHa yyacTka ra3onpoBoja ornpeaensercs no hopmyiie

Iy =Ly + L, 3)

rae ly — (akThyeckas JUIMHA y4acTKa ra30lpOBOJA, M; [y, — SKBUBAICHTHAS JJIMHA yJacTKa ra3o-
IPOBOJA, M.

B ruapaBnuyeckoM pacueTe BHYTPHIOMOBOI'O I'a30MPOBOJIa HEOOXOIMMO YYUTHIBATH THI-
POCTAaTHYECKOE JABJICHUE M3-32 OOJBIION pa3HUIIBI OTMETOK Havala U KOHIIA y4acTKa ra30IpoBoa
no ¢opmyie

H.= _'—_Zg(pB - pr): (4)

rae H; — ruapocTtaruyeckoe napienue, [1a; z — pa3HocTh reOMeTpHUECKUX OTMETOK Hayvajia ¥ KOHIIa
y4acTKa BHYTPHIIOMOBOIO Ta30MpPOBOJIA, M; Py — IUIOTHOCTH BO3/lyXa MPH HOPMAJIbHBIX YCIIOBUSX,
KT/M; Pr — TUIOTHOCTB Ta3000pa3HOTO TOILIUBA, Kr/M.

3Hak (+) mpuHUMAETCS B CIIydae, €CJIM ra3 Jierde Bo3yXa 1 HallpaBJeHHE MTOTOKA ra3a CBep-
Xy BHU3, 3HaK (—) — IPU TI0J]a4€ ra3a CHU3Yy BBEPX U HA0OOPOT.

[ToTrepn namieHUs raza B OBITOBBIX Ta30BBIX IUIMTAX MOXHO NpuHATH OT 40 mo 60 Ila,
a B BojoHarpeBareisix — 80—100 ITa.

Koaddurment ", yIUTHIBaOMIMI Pa3HOCTh IJIOTHOCTEH TAOJWYHOTO M PEAJbHOTO Tasa,
ompezensercs no popmyse

B = |- (5)

pTaGn

ITocne onpeznenenys NOTeps JaBICHUS HA BCEX YYACTKAX PACUYETHOM I'a30BOM CETHU C YYETOM
koa(durmenta " HEOOXOIUMO CPAaBHUTH UX C HOPMATUBHON BETUIMHOM.
PesynbraTsl pacueToB cBoaATCs B Tabu. 1.

Tabauya 1
I'uapaBinyeckuii pacyeT BHYTPHIOMOBOIO ra30npoBoaa

ITorepu naBnenus

Vo, M /g dy, MM | Iy, M L, M Zi 13;[‘3’ 1151, T, I
B Yo

ITa/m nalla

y4dacCTKa

2 Hy,
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Haxoum cymmy noTeph naBieHusl Ha BCeX ydacTkax Y, H,, YYUTBIBAEM IMApPOCTaTHYe-

CKHH Harop, NOoTepu AaBJICHUA B an60pe U CUCTUHKC.

Tabauya 2
Ko3¢ppuumeHT 0o1HOBPpEeMEeHHOCTH JeiiCTBUSA NPUOOPOB
Koaddunment oqaoBpemeHHOCTH K, B 3aBHCHMOCTH OT YCTAHOBKH B )KHJIBIX JIOMaX
ra3oBoro 000pyA0BaHUS
Yperno [Tnura ITnura
KBapTHP Mira ra 4—KOH(1)(3p0‘lHa${ 2—KOH(1)(3pO‘lHa${
4-KOHq)OpOLIHaH 2-KOH(1)OpO‘IHa$I u I‘E}’3OBBII/I mpoToY- u FE}’SOBBIH mpoToY-
HBIl BOJIOHArpeBa- | HbIil BOJIOHArpeBa-
TCIb TCJb
1 1 1 0,700 0,750
2 0,650 0,840 0,560 0,640
3 0,450 0,730 0,480 0,520
4 0,350 0,590 0,430 0,390
5 0,290 0,480 0,400 0,375
6 0,280 0,410 0,392 0,360
7 0,280 0,360 0,370 0,345
8 0,265 0,320 0,360 0,335
9 0,258 0,289 0,345 0,320
10 0,254 0,263 0,340 0,315
15 0,240 0,242 0,300 0,275
20 0,235 0,230 0,280 0,260
30 0,231 0,218 0,250 0,235
40 0,227 0,213 0,230 0,205
50 0,223 0,210 0,215 0,193
60 0,220 0,207 0,203 0,186
70 0,217 0,205 0,195 0,180
80 0,214 0,204 0,192 0,175
90 0,212 0,203 0,187 0,171
100 0,210 0,202 0,185 0,163
400 0,180 0,170 0,150 0,135
Ipumeuanus:

1. JIns kBapTHUP, B KOTOPBIX YCTaHABIMBAETCS HECKOJIBKO OJHOTHIIHBIX Ia30BBIX MPUOOPOB,
K03 (HUIIMEHT OTHOBPEMEHHOCTH CJIEyeT MPUHUMATh, KaK JAJIsl TAKOTO KE YHCIa KBAPTUDP C ATUMH
ra30BBIMHU TTPHOOPAMHU.

2. 3navenne kod(uimeHTa oJHOBPEMEHHOCTH JII €MKOCTHBIX BOJIOHArpeBaTesei, OTOMH-
TEJIbHBIX KOTJIOB WJIM OTOMUTEIbHBIX MEYel peKOMEHIyeTCs MPpUHUMAaTh paBHbIM 0,85 HE3aBUCUMO
OT KOJINYECTBA KBAPTUP.
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Ilpunosicenue 6

HOMOFpaMMI)I AJIA TUAPABJINYIECCKOI0o pacuera CrajJlbHbIX
N MOJIUITHJICHOBBIX Ira3onpoBo0B

3
FH_. M/ weoso GE0=2 0 SE0=50 I20=5,0 SW=T.0 SW0=T0 42690 402 =30 dH X 5
O T T T 22 77
=# = ] 'k' = L" I -—.3;5"4;_,0
10000 ] = - =0 =1 |- :-" ™ 171 1 99«80
ﬂ-"" - i ql e %ﬁ::.—-—-"glg :;ﬂ
5000 7‘%—’ 1 ===t
4[”:”] 1 = = =) — 1 = /]BI:I:::E.I]
R ErEp e e
= i 4.
2000 e T %t
: : sisc 2ty
1000 2 Samsamar HEEE R 5
¥ —an
e T4 ud
~ e F F“ﬂnauqﬂ
. : = 102 = 4.0
5[”:' ~ - = 1. L = Tl —a=. 4.0
4010 - + :E::g;"ﬂ
300 £ i - a
[} Balhs sy = T LFH £ - PPN
i - = = et Lt A LB TE=§3
gi o+
100 '_EI-“" :- ""-"' -r'"d‘.-'"" A 1AL | T [ - = | 1 .-'_#:_" %%1%3
= i Tl ": — = b
" = b '.-‘48::3"5
- | — 45320
EE ,: ] o £ - T T —— 4o 3x 3 2
- -] 1 o P o —| _
SD :{- = o - = a 2520
2l = 4 _,{ 15 L .=:’_3$'="‘32
= —= = : - <H
(- = . ]
10 =5 E.E"'"EE-.E-:-E‘.S
= - ] 3
I = H : - =
E‘ | :';Lr'"" = - |4 =£s—21|3,23
i PR s
E .-l"r .-""—‘-‘__.-' 1 - = ﬂ-r- [+ i =
= =
" Tam
] ' ra
0.5 ] P
0.4 -
0.3 o
0.2 =35
0,1
! N

Puc. 1. Homorpamma st pacdera cTajgbHbIX Fa30IIPOBOJIOB HU3KOTO AaBICHUS

(mpupoansiii ra3 p = 0,73 Kr/M> 7 v = 14,3~10_6M2/c)
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Puc. 2. Homorpamma asist pacdera cTajabHbIX Fa30IIPOBOJIOB CPEAHETO U BHICOKOTO JIaBJICHUS

nuametpom 15-100 mm (mpupoansrii raz p = 0,73 kM uv=15- 10_6M2/C)
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Puc. 3. Homorpamma i1g pacuera CTajlbHbIX Ta30MPOBOJIOB CPETHETO U BHICOKOTO JTaBJICHUS

muamerpom 100-600 mm (mpupoanslii ra3 p = 0,73 kr/mM> 1 v=15- 10_6M2/C)
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Puc. 4. HOMOI’paMMa JJIL pacdeTa NOJUITUIICHOBLIX I'a30IIPOBOAOB 110 JaHHBIM ((UpOIlOI'))

(mpuponuslii raz p = 0,73 kr/m® uv=15- 10_6M2/C)
Ilpumeuanue. 1 6ap = 0,1 MIla.

IIpumep 1. Onpenenuts AUaMeTp ra30lpoBOJa CPEIHErO JABJICHUS 1O CIACAYIOIMM JaH-
HBIM: JUIMHA ra3onposoja 10 kM; aGCONIIOTHOE HAYalbHOE JABIEHHE P,g., = 0,4 MIla; abcomor-

HO€ KOHEYHOE JaBJIEHUE p,s., = 0,2 MIla. Pacxox npupoanoro rasa miorHoctsto 0,73 Kr/M —
9000 v>/u.

P 2 P 2 042-027
Pewenue. 201 abex  _ 2 " —— =0,12 MIla/km. ITo HOMOorpamme (puc. 3) Haxo-

L
UM TUaMeTp TpyObl, paBHBIN 250 MM.
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Ilpunoscenue 7
HomorpaMmabl AJisl THAPABIUYECKOT0 PAcyeTa CTAIbHBIX H NMOJMITHIEHOBBIX ra3o-
NPOBO/J0B HU3KOI'0, CPEIHET0 H BHICOKOT0 IABJIEHHS € YYeTOM CPOKA UX IKCIIyaTAIlUH

AGcComoTHas IEpOXOBATOCTh BHYTPEHHEH MOBEPXHOCTH Ta30MpOBOIOB NPUHATA U3 CTallb-
HeIXx Tpyo n = 0,01 cm; w3 mommdTUneHOBBIX TpyO — n = 0,0007 cm. [lpupoansiii ras
cp=0,73 kM mv=15-10"m%/c.

Hapy>xHble AuaMeTpbl U TOJILMHBI CTEHOK CTAJIbHBIX M IHOJMATHIIEHOBBIX I'a30IPOBOJIOB,
WCIOJIb30BaHHBIE TIPU TIOCTPOCHUU HOMOTPaMM, MTPUBEACHBI B Ta0I. 1.

Tabnuya 1
JluaMeTp U TOJIIMHA CTATbHBIX H MOJUITHIEHOBBIX TPYO

ra?;OHpOBOI[BI N3 CTAJIbHBIX pr6 HU3KOI0, CPEAHCTO U BBICOKOT'O JABJICHUA

32 | 381 45|57 | 76 | 89 | 108|133 | 159|194 219|273 |325|375|426|530|630

Huamerp
D, MM

Tommunua
creHkn | 2,5(12,512,513,0(3,0(3,515,0(55[55[60([7,0[9,0(5,0[{6,0]|6,0]|6,0]6,0
A, MM

["a30mpoBO/IBI M3 MONKUATUIEHOBBIX TPYO HU3KOTO U CPETHETO JIaBICHUS
(SDR11 <63 mm u SDR 17,6 275 mm)

32 40 50 63 75 90 | 110 | 125 | 140 | 160 | 180 | 200 | 225

Muamerp
D, MM
TommuHaa
CTCHKHU 30| 37|46 | 58| 43 | 52| 63 | 7,1 80 | 9,1 | 10,3114 | 12,8
A, MM

["a3ompoBo/ibl U3 MOMMATUIIEHOBBIX TPYO BbIcOKOrO AaBieHus (SDR11)

32 1 40 | 50 | 63 | 75 | 90 | 110 | 125 | 140 | 160 | 180 | 200 | 225 | —

Muamerp
D, MM

TommmHa
CTCHKHU 3037|146 |58 |68 |82 (10,0]11,4|12,7|14,6]|16,4(18,2|20,5| -
A, MM

B HOMOrpamMmMax MpHHATSHI CIIEAYIOLINE YCIOBHbIE 0003HAUEHUS:

1) CT108 — razonpoBoa u3 cTanbHbIX TPYO nquamerpom D = 108 mwm;

2) [19110 — ra3omnpoBoj U3 NOJAMITUIEHOBBIX TPYO auamerpoM D = 110 mMm;

3) crioniHas TUHUS — JUIsl HOBBIX TPYO;

4) wtpuxoBas TUHUA (3KC) — 171 TPyO Mociie TOAUYHON 3KCIITyaTallMy ¢ YYeTOM yBelude-
HUS SKBUBAJIEHTHOH aOcomtoTHOHM mepoxoBaTocT 10 0,02 cM [uid cTalbHBIX TPYO M yBEIMUYCHHS
auaMerpa 10 5 % 1noa Bo3AecTBUEM BHYTPEHHETO JAaBJICHUsS U1 MOJU3TUIIEHOBBIX TPYO;

5) mrpuxoBas nuHUS (9kc 10) — 115 cTanpHBIX TPpyO mocne 10-neTHei sKcmTyaranuu ¢ yue-
TOM YBEITMYEHUS SKBUBAJICHTHOM a0COMOTHOM 1iepoxoBaTocTH 110 0,1 cMm.

IIpumep 2. Onpeaenuts 1uamMeTp ra3onponoja no Homorpamme (puc. 1) npu V=170 M/

(V = Q) u cpelHeM 3HAYCHHH yICNbHBIX IOTEPh AABICHHS 1O mmmHe AP = P, — P’ =
=450 xITa’/100 M.
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400 h

300 -

—+—38 45 —a—57 —o—76 —a—89 T ———40 50
—8—863 ——75 —a— 90 ke 3B ong  meemes 45 ake -- O - - 57 ke <= --T6 3KC
<-4 - -89 akc cet--403MC @« --=-- 50 ake - -9 --63 aKc --%--T5ac - -4 --90 akc —=+— 38axkc 10

———459,kc10 — 8- 573xc10 —-o—763kc10 —-A— 893kc 10

Puc. 1. YnenpHble noTepy NaBIEHUS AJISl CTAIBHBIX U MOJIUATUICHOBBIX TPYO (HOBBIX U
OBIBIINX B AKCILTyaTanuu) cpeanero nasienus (Q = 0-300 M /4, p=0,73 Kr/m’ ,
v=14-10"°M/c)

Haiinem Touky mepecedyenust nunuit AP u V; ona Haxoautcsa Bomu3u Dy = 76 MM (cTaib)
u Dy =75 MM (IOIUATUIIEH), 11O MPOITYCKHOM CIIOCOOHOCTH J1TaHHBIE TPYObl B Hadajie CpoOKa 3KC-
IUTyaTalluy MPaKTHYECKU SKBUBAJICHTHBI, 4YTO BUJHO Ha rpaduke. [locne rona skcriayaTanuu ruj-
PaBIMYECKOE COMPOTUBIICHUE CTAILHOW TPYOBI BO3pACTAET M yNENbHBIC TOTEPH JaBJICHUS TOBHI-
matores ¢ 400 mo 440 k[1a%/100 m (xpuBas cT 76 3Kc), a yepe3 10 et sKCITyaTaluu JOCTUTAET Be-
mauss 730 kI1a*/100 M (kpuBast T 76 ke 10). B pacuerax cieayeT NIPUHAMATS Xy/ILIHi BAPHAHT,
T. e. 730 kI1a*/100 M. D10 MIPOUCXOJUT U3-3a YBEJINYECHUsI aOCOIIOTHOM IEPOXOBATOCTH CTAbHBIX
TpyO B MPOIIECCE IKCILTYaTAIINH.

[TonmaTuneHoBast TpyOa He MOJABEPKEHA KOPPO3UH, U €€ TUPABIMUECKUE XapaKTePUCTHKH
CO BPEMEHEM HE€ yXYJIIAIOTCS, a 32 CUET MOJI3y4YeCTH MPOMYCKHAsI CIOCOOHOCTh /a)Ke YBEIUYMBa-
eTcs. 3HaueHue AP ISl TONIMATUIICHOBOM TpyOBbI MPU TOM ke pacxoje cocTaBuT 420 kI1a%/100 m
(xpuBas 11375).

CrnenoBarenbHO, €CIM MBI HE XOTUM 4depe3 10 JneT mpou3BOOUTH 3aMEHY CTaJbHOTO Ia30-
MpoBOJa JIMOO MOBHIIATH JIABJICHUE B CETH, TO HAJ0 MCIOIb30BaTh CTAIbLHYIO TPYOY 3aBBIILIEHHOTO
JMaMeTpa WM MOJMITUIEHOBYIO TpyOy IMaMeTpoM, SKBUBAJICHTHBIM JHAMETPY HOBOM CTaJIbHOM
TpyObl. OUEBUAHO, YTO €MHCTBEHHBIM SKOHOMUYECKH L1€J1ecO00pa3HbIM BapUaHTOM OyAeT nmpume-
HEHME NOJIMITUIEHOBOH TpYObl Dy = 75 MM.
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Puc. 2. yI[eJ'IBHBIC IOTEPU JAaBJICHUA IJI1 CTAJIBHBIX U MOJHU3TUIICHOBBIX Tp}I6 (HOBBIX 1 OBIBIINX B BKCHJ'IyaTaI_II/II/I)

Huskoro aasieHms (O = 10-150 M/, p = 0,73 xr/m’, v =14 - 107 m?/c)
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Puc. 3. YaenvHbIC TOTEpU AAaBICHUS AJIsl CTAIBHBIX U TOJUAITUICHOBBIX TPYO (HOBBIX U OBIBIIMX B DKCILTYaTaI[1H )
HI3KOro masieHus (O = 50-500 m™/4, p = 0,73 kr/m’, v = 14 - 10°° M/c)
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Puc. 4. Y aenbHble OTEpH ABJICHUS IS CTAIBHBIX M MOJUITUICHOBBIX TPYO (HOBBIX M OBIBIIMX B 3KCILTyaTaIlHH)
Hu3K0r0 HasieHus (O = 250—1250 M /4, p = 0,73 kr/v’, v = 14 - 107 m%/c)

112



ell

AP, Na/10m

300
275
250
225
200
175
150
125 17
100
75,
50
25
0 " P a ' + ! - o-uM
500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
—e—133 —8— 159 —a— 194 ——219 —%— 273 —e—125 ‘
—— 140 —a— 160 —e— 180 —&— 200 —3—225 --#--133 aKc .
-- & --159 3kc - -4 --194 akc -- % --219 ake - - % --273 3KC --@--125 3ke -- 4 --140 3kc
-- 4 --160 3kc --@--180 3kec - - & - -200 3kc - - % --225 3KC —9— 133 23kc 10 —-l—1593|cc10‘
—A— 1943kc10 —H— 2193kc10 — %— 273 3kc 10

Puc. 5. YaenvHbIe TOTEpU NABICHUS ISl CTATBHBIX U MOJTUATUICHOBBIX TPYO (HOBBIX M OBIBIIMX B IKCILTyaTAIIHH)
Hu3Koro gasnesus (O = 500-3000 v>/4, p = 0,73 xr/v’, v =14 - 107 M%/c)
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Puc. 6. YaenbHble MOTEpH ABICHUS IS CTAIBHBIX M MOJUITUICHOBBIX TPYO (HOBBIX M OBIBIIMX B 3KCILTyaTaIlHH)
cpenuero mpasnenus (Q = 0—150 M/, p=0,73 kr/™, v=14-10"° Mz/C)
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Puc. 7. Y aenbHble MOTEpH NABICHUS IS CTAIBHBIX M MOJUAITUICHOBBIX TPYO (HOBBIX M OBIBIIMX B OKCILTyaTaIlHN)

cpenuero aasnenus (Q = 0-300 M/, p=0,73 kr/M’, v =14 - 107° m%/c)
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Puc. 8. YaenpHbIe TOTEpU NABICHUS ISl CTATBHBIX U MOJIUATUICHOBBIX TPYO (HOBBIX M OBIBIIMX B IKCIUTyaTAIIH)
cpenrero pasnenust (O = 0-300 m*/4, p = 0,73 kr/M”, v = 14 - 107 m%/c)




L11

P,2- Pg, kNa’/100 M
100 2 -

Q m'

800 800 950 1000
| —e—133 —8—159 —a&— 194 —»—219 =140 —&— 160
—e— 180 —&— 200 —¥—225 -- @ --133 3KC -- & --159 akc - - 4 - - 194 3Kc
‘ <% --219 3kc -- % --140 akc -- & --160 akc --@--180 3kc - - & - -200 akc - - 3 - - 225 3Kc
—#—1333kc10  — ®— 1593kc10 —-A— 1943kc10  — X — 2193kc 10 J

Puc. 9. Y nenpHbIC TOTEpU NAaBICHUS ISl CTATBHBIX U MOJTUATUICHOBBIX TPYO (HOBBIX M OBIBIIMX B IKCIUTyaTAIIHH)
cpenrero gasnenust (O = 250-1000 m>/4, p = 0,73 kr/v’, v = 14 - 107 m/c)
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Puc. 10. Y aenpHbIC MOTEPH TaBJICHHS IJIs1 CTATBHBIX U TOJUATUICHOBBIX TPYO (HOBBIX M OBIBIIMX B IKCILTyaTaIlHH)
cpensero masnenns (Q = 1000-5000 v/4, p = 0,73 kr/v’, v = 14 - 107° m%/c)
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Puc. 11. Y enbHble noTEpH AaBICHHS IS CTATBHBIX U MOJUATHICHOBBIX TPYO (HOBBIX U OBIBIINX B AKCILTyaTaI[UH)
BbIcokoro nasienus (Q = 0-200 M/, p=0,73 xr/m>, v=14-10"° MZ/C)
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Puc. 12. Y nenpHble MOTEpU AABICHUS JIS1 CTAIBHBIX M MOJMATHICHOBBIX TPYO (HOBBIX M OBIBIIMX B SKCIUTyaTalluH)
BBICOKOTO maBnerns (O = 0—-500 m*/a, p = 0,73 kr/m’, v =14 - 107 M/c)
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Puc. 14. Y nenbHble TOTEpH JaBICHUS TSI CTATBHBIX U MOJUATHIICHOBBIX TPYO (HOBBIX U OBIBIIUX B AKCILTYaTaI[UH)
BeICOKOTO HaBierust (O = 500—1000 m™/4, p = 0,73 kr/m’, v = 14 - 107° M/c)
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Puc. 2. HOMOFpaMMa AJIg pacyucTa CTAJIBbHBIX Ia30IIPOBOJOB ITPH MPOITYCKE ouorasa HU3KOIro JaBJIC-
aust (6uoras: CHy — 60 %, CO, — 40 %, pr = 1,22, v=11,67-10"°%)
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Puc. 3. Homorpamma i pacueTa cTaabHBIX Ta30IIPOBOJIOB IIPH MIPOITYCKE OMOra3a HU3KOTO JIaBlie-
Hus (buoras: CHy — 65 %, CO, — 35 %, p2=1,16, v=12,05- 10_6)

IIpumep 3. BBIOJIHATH THAPABINYECKUN pacdeT CUCTEMbI CHAOKEHHST OMOTa30M 0OBEKTOB

o 3
(dbepmepckoro xo3siictBa. ['a3 U3 IByX MeTaHTEHKOB B KoiudecTBe 3,01 M°/4 yepe3 BIarooTemnu-
TeJb HAIpaBIIIETCA AJI1 OTOIUICHHUS TEJNATHUKOB. B seTHee BpeMs rojia Ha HY>K/Ibl TEISITHUKA Tpe-
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6yercst 1,757 m’/a 6uorasa, B 3uMHee Bpems — 7,04 m°/4. Takum oGpasoM, B JIETHEe BpeMs Toja
MMEETCS CYIIECTBEHHBIN M30BITOK OMOTas3a, KOTOPBIM HAKAIUIMBAETCS B ra3rojpaepe, OTKyAa OTOH-
paercsi B XOJIOIHBINA TIepuoJ. B pesyrbrare pacdera TEIUIOBBIX HAarpy30K yCTaHOBIIEHO, YTO MOCHE
HOKPBITUSI COOCTBEHHBIX HYX/1 OMOra30BOW YCTAaHOBKU M BCEX TEXHOJOTMUECKUX M OTOMMTEIbHBIX
TEIIOBBIX HATPY30K MOMEIICHHIT X03SiCTBA OCTAaeTCs M30BITOK Grorasa B kommaectse 0,504 m/u,
KOTOPBI MOKET ObITh Peau30BaH IpYruM noTpedutensM. /[aBneHue Omorasa Ha BbIXojae X OHO-
peaktopoB 1600 ITa. Cpemgnuit coctaB 6uorasa: meran — 60 % 1o o0beMy, AMOKCH yTiaepoaa —
40 % mo oobemy.

Pewenue. Jlns ynobcTBa pacueTa COCTaBUM PACUETHYIO CXEMYy Ta30mpoBOJOB (puc. 4),
Ha KOTOPO#l YCIOBHBIMH OOO3HAUEHHMSMM IOKA)XEM METaHTEHKHU, BJIArOOTIENUTENb, PETYISATOP
JaBIICHUs, ra3royibaep. Pa3o0beM ceTh Ta30mpOBOJOB Ha PAaCUYETHBIC YYACTKH: Y4acTOK 1-2 —
0T OMOPEaKTOpPOB 10 TOYKK 0TOOpa TOBapHOTro Omorasa; 2—3 — 0 OaimacHO JTUHUU Ta3roybaepa
(obecrieunBaeT HETOCPEICTBEHHBIN OTOOp Ta3a B TEIUIbIA MEpHOA rofa); 3—4 — Gaifrac rasroibaepa;
3—5—4 — OCHOBHOM ra30IPOBOJ, Y€PE3 rasroypaep; 4—6 — ra3onpoBo B NOMEIECHUE TEJIATHUKA; 2—7 —
OTBETBJICHHUE I 0TOOpa ToBapHOTO OMora3a. Ha pacdyeTHoii cxemMe yKakeM pacxoibl ra3a Ha y4a-
CTKaX CETH, a TAK)KE OIpEeICIIEHHbIE B Pe3yJIbTaTe pacueTa JUaMeTphbl Y4acTKOB U JIaBJICHUE B Y3JI0-
BBIX TOYKAX.

38X3 38x3 38x3
0,504 2,506 7,04
81,4 |40 14,8

/ P=1575,8
L
5

38%3 \ P=1573,7
3,01 P=1575,9 83 4
29,2 1757 P=1568,2
7 VLR K S
\ 21,6
\ P =1582.3 1/ ™\ O
38x3 /
7,04
F£=1600 12,8
P=1518,8

Puc. 4. PacuetHas cxema OM0OTa30BOM ceTH PepMepCKOro X03sMCTBA

PesynbraTel pacdyera ynoOHO NMpencTaBUTh B BUAE TAaOMUIbL. [l onpeneneHus yaeabHbIX
MOTEph JABJICHUS HCIIOJIB3YeM HOMOIpaMMy, MPEACTABICHHYIO Ha PUC. 2, ISl IPyroro cocTaBa
Ouorasza MCHoOJIb3yeM HOMOrpaMMmbl Ha puc. 1, 3. [lorepu naBiaeHHs B MECTHBIX CONPOTHBIICHUSIX
YUUTBIBAEM IyTeM YBEJIWYEHHs pacyeTHOW ummHbBI HAa 10 % 1O CpaBHEHUWIO C JIEHCTBHUTEIHHOM.
Ha xoHeyHOM yuacTke ra3onpoBoja K IMOMELIEHUAM TENSATHUKOB IMPUHUMAEM PacueTHBIN pacxon
6uorasa JJisi X0JI0JTHOTO NeproJia roja.

burorazonpoBozs! 11e51€c000pa3HO MPOEKTUPOBATh HAJ3EMHBIMH, C MPOKIAAKONW Ha Oropax
BBICOTOM 2,2 M Ha TEpPPUTOPUM XO34HCTBA, & B MECTax Ipoe3Ja aBTOTPAHCIIOPTAa — BBICOTOM 5 M.
PaccTtosiHne Mexay onopamu B 3aBUCHUMOCTH OT JUAMETpa Tra3olpoBOja MPUHUMAETCs Ul TpyO
C YCJIOBHBIM auameTrpoM 32 MM paBHbBIM 3 M; a1t TpyO ¢ dy = 65 mm [ = 6,5 m; mis TpyO
cdy=100 MM /=10 m.
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I'mapaBanyecknii pacuer 6MOra3onpoBoaoB GepMepCcKOro Xo3siiicTaa

JlmmHa, M P VY neabpHBIE [Torepu
acxoj
Howmep y rasa Juamerp | morepu | napnenms | JaBieHue
yuactka | ACHCTBH- | pacHer- 3. d.x8, MM | naBmenus, | Ha ydacT- | B y3ie, [la
TeJIbHAas Has M/q a/um xe. TTa
1-2 29,2 32,12 3,01 38x3 0,75 241 1575,9
2-3 4,0 4.4 2,506 38x%3 0,5 2,2 1573,7
34 21,6 23,76 1,757 383 0,23 5.5 1568.,2
4-6 12,8 14,1 7,04 38x%3 3.5 494 1518.8
3-5 4.5 4,95 2,506 38x3 0,5 2,5 1571,2
5-4 14,8 16,28 7,04 38x%3 3,5 57,0 1518,8
2-7 85 93,5 0,501 32x3 0,2 18,7 1582,3
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0¢l

Taoauusl gast THAPABINYCCKOI0o pacuera CTaJIbHBIX Ira3oripoBoA0B HU3KOI'0 1aBJICHUA

Ipunooscenue 9

Tabnuya 1

Tabauua nis pacyera ra3onpoBoJ0B HU3KOT0 AaBjeHNs [TPyObl cTajibHbIE BoA0ra3onposoaHbie (razosbie) FOCT 3262-75%]

Y Ci10BHBIN POXOJI, NIOWMBI; HApY>KHBIA U BHYTPEHHUH TUaMeTpbl, MM

Y nenwHBIC
oTepu
napyienns, Tla/m 1/2; 21,26 3/4; 26,75 1;33,5 11/4;4225( 11/2;48 260 1 53 21/2;75 3; 88,5
u 15,75 u21.25 u27 u 35,75 n 41 DU 1 68 u 80,5
1 2 3 4 5 6 7 8 9
pupoausiii ra3 (p = 0,73 xkr/m’; v =15 - 10°° m%/c)
0,1 0,049/0,018 0,16/0,059 0,42/0,155 1,23/0,46 2,15/0,76 4,32/1,1 8,50/1,6 13,4/2,0
0,11 0,053/0,020 0,18/0,067 0,47/0,174 1,41/0,52 2,27/0,80 4,55/1,2 9,97/1,6 14,1/2,1
0,12 0,058/0,021 0,19/0,070 0,51/0,189 1,55/0,57 2,39/0,81 4,78/1,2 9,42/1,6 14,8/2,1
0,15 0,073/0,027 0,24/0,089 0,63/0,23 1,85/0,65 2,71/0,84 5,43/1,2 10,7/1,7 16,8/2,1
0,17 0,082/0,030 0,27/0,099 0,71/0,26 2,01/0,70 2,91/0,86 5,83/1,2 11,4/1,7 18,1/2,2
0,20 0,097/0,036 0,32/0,118 0,84/0,31 2,20/0,72 3,19/0,88 6,39/1,3 12,5/1,8 19,9/2,3
0,22 0,11/0,041 0,36/0,133 0,92/0,34 2,31/0,73 3,36/0,89 6,73/1,3 13,3/1,8 20,9/2,3
0,25 0,12/0,044 0,40/0,148 1,05/0,39 2,49/0,75 3,61/0,91 7,25/1,3 14,2/1,8 22,5/2,3
0,27 0,13/0,048 0,43/0,159 1,13/0,42 2,72/0,76 3,78/0,92 7,59/1,3 14,9/1,9 23,5/2,4
0,30 0,14/0,052 0,48/0,178 1,26/0,47 2,76/0,77 4,0/0,93 8,06/1,3 15,9/1,9 25,0/2.4
0,33 0,16/0,059 0,53/0,196 1,34/0,47 2,91/0,78 4,24/0,94 8,50/1,4 16,7/1,9 26,3/2.4
0,35 0,17/0,063 0,56/0,20 1,42/0,50 3,03/0,78 4,38/0,95 8,81/1,4 17,3/1,9 27.4/2,4
0,37 0,18/0,067 0,60/0,22 1,46/0,53 3,13/0,78 4,51/0,95 9,08/1,4 17,9/2,0 28,2/2,5
0,44 0,22/0,081 0,69/0,25 1,61/0,54 3,42/0,81 4,96/0,97 9,98/1,4 19,7/2,0 31,1/2,5
0,50 0,24/0,089 0,86/0,32 1,73/0,55 3,69/0,82 5,36/1,0 10,8/1,4 21,2/2,0 33,5/2,6
0,56 0,27/0,1 0,90/0,33 1,85/0,56 3,96/0,83 5,73/1,0 11,5/1,5 22,7/2,1 35,8/2,6
0,62 0,29/0,107 1,0/0,37 1,97/0,57 4,21/0,84 6,09/1,0 12,2/1,5 24,1/2,1 38,1/2,6
0,69 0,34/0,126 1,07/0,38 2,07/0,58 4,45/0,86 6,45/1,0 12,9/1,5 25,5/2,2 40,3/2,7




I€l

IIpooonscenue maon.

1 2 3 4 5 6 7 8 9
0,75 0,36/0,133 1,13/0,41 2,18/0,59 4,67/0,87 6,76/1,0 13,6/1,5 26,8/2,2 42,3/2,7
0,81 0,39/0,144 1,18/0,42 2,28/0,59 4,89/0,89 7,07/1,1 14,2/1,5 28,0/2,2 44,2/2,8
0,87 0,42/0,155 1,23/0,42 2,38/0,60 5,12/0,90 7,39/1,1 14,8/1,6 29,3/2,2 46,2/2,8
0,94 0,45/0,167 1,28/0,43 2,47/0,60 5,32/0,90 7,70/1,1 15,4/1,6 30,4/2,2 48,1/2,8
1,00 0,48/0,178 1,35/0,43 2,58/0,61 5,53/0,91 8,0/1,1 16,1/1,6 31,7/2,2 50,1/2,8
1,25 0,61/0,23 1,53/0,45 2,92/0,62 6,25/0,93 9,05/1,1 18,2/1,6 35,8/2,3 56,6/2,9
1,50 0,72/0,27 1,71/0,46 3,24/0,64 6,97/0,96 10,1/1,2 20,3/1,7 39,9/2,4 63,1/3,0
1,75 0,82/0,29 1,85/0,47 3,54/0,65 7,60/1,0 11,1/1,2 22,2/1,7 43,6/2,4 68,8/3,1
2,0 0,88/0,32 2,0/0,48 3,83/0,67 8,22/1,0 11,9/1,2 23,9/1,7 47,2/2,5 74,5/3,1
2,25 0,94/0,32 2,13/0,48 4,1/0,68 8,79/1,0 12,7/1,2 25,6/1,8 50,5/2,6 79,7/3,2
2,50 1,0/0,32 2,26/0,49 4,35/0,69 9,34/1,0 13,5/1,2 27,2/1,8 53,6/2,6 84,6/3,2
2,75 1,06/0,32 2,40/0,50 4,60/0,70 9,89/1 14,2/1,3 28,8/1,8 56,7/2,6 89,5/3,2
3,0 1,11/0,33 2,51/0,51 4,84/0,71 10,37/1 14,9/1,3 30,2/1,8 59,5/2,6 94,1/3,3
3,25 1,16/0,33 2,64/0,51 5,07/0,72 10,88/1 15,7/1,3 31,7/1,9 62,5/2,7 98,6/3,3
3,50 1,21/0,34 2,75/0,52 5,30/0,72 11,30/1 16,4/1,3 33,1/1,9 65,1/2,7 102/3,4
3,75 1,27/0,34 2,85/0,52 5,54/0,73 11,72/1 17,1/1,3 34,3/1,9 67,6/2,7 107/3,4
4,0 1,31/0,34 2,96/0,53 5,69/0,74 12,24/1 17,7/1,3 35,6/1,9 70,1/2,7 111/3,4
4,25 1,35/0,35 3,07/9,53 5,89/0,74 12,66/1 18,3/1,3 36,8/1,9 72,53/2,8 114/3,5
4,50 1,40/0,35 3,17/0,53 6,09/0,75 13,08/1 18,9/1,4 38,1/2,0 75,0/2,8 118/3,5
4,75 1,44/0,35 3,28/0,54 6,29/0,76 13,51/1 19,6/1,4 39,3/2,0 77,4/2,8 122/3,5
5,0 1,49/0,36 3,43/0,55 6,48/0,77 13,92/1 20,1/1,4 40,5/2,0 79,7/2,8 125/3,6
5,25 1,52/0,36 3,46/0,55 6,67/0,77 14,34/1 20,62/1,4 41,6/2,0 82,0/2,8 129/3,6
5,50 1,57/0,36 3,56/0,55 6,84/0,77 14,65/1 21,2/1,4 42,8/2,0 84,3/2,9 132/3,6
5,75 1,61/0,36 3,65/0,56 7,01/0,78 15,07/1 21,8/1,4 43,8/2,1 86,3/2,9 136/3,6
6,0 1,65/0,36 3,74/0,56 7,18/0,78 15,39/1 22,3/1,4 44,9/2,1 88,4/2,9 139/3,7
6,25 1,69/0,36 3,82/0,56 7,35/0,78 15,7/1,0 22,8/1,4 45,9/2,1 90,5/2,9 142/3,7
7,50 1,87/0,37 4,25/0,57 8,16/0,81 17,48/1,0 25,3/1,5 51,1/2,1 100,5/2,9 158/3,8
8,75 2,05/0,38 4,64/0,59 8,92/0,83 19,25/1,0 27,7/1,5 55,8/2,2 109,9/3,0 173/3,8
10,0 2,2/0,39 5,0/0,60 9,63/0,84 20,6/1,0 29,9/1,5 60,2/2,2 118,3/3,1 186/3,9




(43!

IIpooonscenue maon. 1

1 2 3 4 5 6 7 8 9
12,50 2,5/0,40 5,68/0,62 10,93/0,87 23,4/1,0 33,9/1,6 68,3/2,3 133/3,2 208/3,9
15,00 2,78/0,41 6,27/0,63 12,04/0,89 24,7/1,0 37,6/1,6 76,4/2,3 147/3,2 227/3,9
17,50 3,05/0,42 6,82/0,65 13,08/0,91 28,2/1,0 41,1/1,6 82,4/2,3 158/3,2 246/3,9
20,0 3,29/0,43 7,38/0,66 14,13/0,93 30,5/1,0 44,5/1,6 88,3/2,3 169/3,2 262/3,9
25,0 3,77/0,44 8,48/0,68 16,2/0,96 34,9/1,0 49,9/1,6 98,5/2,3 189/3,2 294/3,9
30,0 4,18/0,45 9,37/0,69 18,2/1,0 38,2/1,0 54,7/1,6 107,2/2,3 207/3,2 323/3,9
35,0 4,56/0,46 10,26/0,70 19,7/1,0 41,3/1,0 59,1/1,6 116,0/2,3 224/3,2 349/3,9
40,0 4,92/0,47 11,1/0,70 21,0/1,0 43,9/1,0 63,3/1,6 125/2,3 239/3,2 372/3,9
45,0 5,27/0,49 11,9/0,70 22,3/1,0 46,8/1,0 67,1/1,6 132/2,3 254/3,2 395/3,9
50,0 5,62/0,50 12,4/0,70 23,5/1,0 48,9/1,0 70,7/1,6 139/2,3 267/3,2 416/3,9

VcKycCTBEHHBIE KOKCOBBIE rassl (p = 0,5 kr/M’; v =25 - 107° m%/c)
0,1 -/ - 0,14/0,031 0,37/0,082 1,12/0,25 1,95/0,43 4,99/1,0 9,81/1,4 15,5/1,8
0,11 0,047/0,010 0,16/0,035 0,40/0,088 1,24/0,27 2,14/0,47 5,28/1,0 10,4/1,5 16,4/1,9
0,12 0,051/0,011 0,17/0,038 0,44/0,097 1,35/0,30 2,34/0,54 5,53/1,0 10,9/1,5 17,2/1,9
0,15 0,064/0,014 0,21/0,046 0,55/0,12 1,69/0,37 2,92/0,65 6,28/1,1 12,4/1,5 19,6/2,0
0,17 0,072/0,01 0,24/0,053 0,62/0,14 1,91/0,42 3,30/0,73 6,76/1,1 13,2/1,6 21,0/2,0
0,20 0,085/0,019 0,28/0,062 0,73/0,16 2,25/0,50 3,69/0,76 7,41/1,1 14,6/1,6 23,0/2,0
0,22 0,094/0,021 0,31/0,068 0,80/0,18 2,48/0,55 3,90/0,78 7,82/1,1 15,4/1,6 24,5/2,1
0,25 0,11/0,024 0,35/0,077 0,92/0,20 2,82/0,62 4,20/0,80 8,42/1,2 16,6/1,6 26,2/2,1
0,27 0,12/0,026 0,38/0,084 0,99/0,22 3,03/0,66 4,38/0,81 8,80/1,2 17,3/1,7 27,4/2,1
0,30 0,13/0,029 0,42/0,093 1,11/0,25 3,21/0,67 4,66/0,82 9,47/1,2 18,4/1,7 29,1/2,2
0,33 0,14/0,031 0,45/0,099 1,21/0,27 3,39/0,68 4,92/0,83 9,86/1,2 19,4/1,7 30,7/2,2
0,35 0,15/0,033 0,49/0,11 1,28/0,28 3,51/0,68 5,08/0,84 10,2/1,2 20,1/1,7 31,7/2,2
0,37 0,16/0,035 0,52/0,12 1,35/0,30 3,61/0,69 5,25/0,85 10,5/1,2 20,7/1,7 32,8/2,2
0,44 0,19/0,042 0,62/0,14 1,62/0,36 4,00/0,70 5,80/0,87 11,6/1,2 22,9/1,8 36,2/2,3
0,50 0,21/0,046 0,70/0,15 1,83/0,40 4,31/0,72 6,23/0,88 12,5/1,3 24,6/1,8 39,6/2,3
0,56 0,24/0,053 0,79/0,17 2,05/0,45 4,59/0,73 6,65/0,90 13,4/1,3 26,3/1,8 41,5/2,3
0,62 0,26/0,057 0,87/0,19 2,27/0,50 4,87/0,74 7,04/0,91 14,2/1,3 27,8/1,9 44,0/2,4
0,69 0,30/0,066 0,97/0,21 2,42/0,51 5,18/0,75 7,49/0,92 15,0/1,3 30,2/1,9 46,7/2,4




eel

IIpooonscenue maon. 1

1 2 3 4 5 6 7 8 9
0,75 0,32/0,071 1,06/0,23 2,54/0,51 5,42/0,76 | 7,86/0,93 | 15,8/1,4 31,0/1,9 | 49,024
0,81 0,34/0,075 1,14/0,25 2,66/0,52 | 5,67/0,77 | 821/094 | 164/1,4 32,4/19 | 51,2/2,5
0,87 0,37/0,082 1,23/0,27 2,77/0,53 | 590/0,78 | 8,55/0,95 | 17.2/1,4 33,820 | 53,3/2,5
0,94 0,40/0,088 1,33/0,29 2,90/0,53 | 6,17/0,79 | 8,93/0,96 | 18,0/1,4 352/2,0 | 55,8/2.,5

1,0 0,42/0,093 1,41/0,31 3,00/0,54 | 6,40/0,80 | 9.26/0,97 | 18.6/1,4 36,52,0 | 57.8/2,6
1,25 0,53/0,12 1,76/0,39 3,39/0,55 | 7,25/0,82 | 10,1/0,99 | 21,1/1,5 39,6/2,1 | 65,6/2,6
1,50 0,64/0,14 1,96/0,40 3,77/0,57 | 8,05/0,84 | 11,7/1,1 23,4/1,5 46,0/2,1 | 72,8/2,7
1,75 0,74/0,16 2,15/0,41 4,11/0,58 | 8,79/0,86 | 12,7/1,1 25,6/1,5 50,3/2,2 | 79,5/2,7
2,0 0,85/0,19 2,32/0,42 4,44/0,59 | 9,49/0,87 | 13,8/1,1 27,6/1,6 543/22 | 85,8/2.8
2,25 0,95/0,21 2,48/0,43 4,74/0,60 | 10,2/0,89 | 14,7/1,1 29,6/1,6 57,8/22 | 91,8/2.9
2,50 1,06/0,23 2,63/0,43 5,04/0,61 10,8/0,90 | 15,6/1,1 31,4/1,6 61,723 | 97.52,9
2,75 1,15/0,25 2,78/0,44 5,24/0,62 11,4/0,92 | 16,3/1,1 33,1/1,6 65,123 | 103/2,9
3,0 1,27/0,28 2,92/0,44 5,59/0,63 12,0093 | 17,4/1,1 35,3/1,6 68,52,3 | 108/3,0
3,25 1,35/0,30 3,05/0,45 5,87/0,63 12,5/094 | 18,2/1,2 36,4/1,7 71,724 | 113/3,0
3,50 1,42/0,31 3,19/0,45 6,11/0,64 | 13,1/0,95 | 18,9/1,2 38,0/1,7 74,724 | 118/3.0
3,75 1,47/0,31 3,32/0,46 6,35/0,64 | 13,6/0,96 | 19,7/1,2 39,5/1,7 77,724 | 123/3.1
4,0 1,53/0,31 3,44/0,46 6,59/0,65 14,1/097 | 20,5/1,2 41,0/1,7 80,6/2,4 | 128/3,1
4,25 1,57/0,31 3,56/0,47 6,83/0,66 | 14,6/0,98 | 21,2/1,2 42,5/1,7 83,52,5 | 132/3,1
4,50 1,63/0,32 3,68/0,47 7,03/0,66 | 15,1/0,98 | 21,9/1,2 43,8/1,7 86,3/2.5 | 136/3.2
4,75 1,69/0,32 3,80/0,48 7,27/0,67 15,5/0,99 | 22,512 45,3/1,8 88,9/2,5 | 14132
5,0 1,73/0,32 3,91/0,48 7,49/0,68 16,1/1,0 23.2/1,2 46,6/1,8 91,3/2,5 | 144/32
5,25 1,77/0,32 4,03/0,48 7,71/0,68 16,5/1,0 23,9/1,2 47,9/1,8 94,12,5 | 14932
5,50 1,83/0,33 4,13/0,49 7,91/0,68 16,9/1,0 24,6/1,3 49,2/1,8 96,7/2,6 | 153/3,3
5,75 1,88/0,33 4,24/0,49 8,11/0,69 17,4/1,0 25,2/1,3 50,5/1,8 99.2/2,6 | 156/3.3
6,0 1,93/0,33 4,33/0,49 8,31/0,69 17,8/1,0 25,8/1,3 51,7/1,8 102/2,6 161/3,3
6,25 1,97/0,33 4,44/0,50 8,51/0,70 18,2/1,0 26,4/1,3 52,8/1,9 104/2,6 165/3,3
7,50 2,19/0,34 4,94/0,51 9,44/0,71 20,2/1,1 29,3/1,3 58,8/1,9 115/2,7 183/3,4
8,75 2,39/0,35 5,39/0,52 10,3/0,73 22,0/1,1 32,0/1,3 64,1/1,9 126/2,7 | 210/3.,5
10,0 2,58/0,35 5,81/0,53 11,2/0,75 23,8/1,1 34,2/1,4 69,2/1,9 13628 | 215/3.6
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vel

IIpooonscenue maon. 1

1 2 3 4 5 6 7 8 9
12,50 2,93/0,36 6,59/0,54 12,6/0,77 26,6/1,1 39,1/1,4 78,7/2,0 155/2,9 244/3,7
15,0 3,24/0,37 7,31/0,56 14,0/0,79 29,9/1,2 43,4/1,4 87,1/2,1 172/2,9 271/3,8
17,0 3,31/0,38 7,98/0,57 15,3/0,80 32,7/1,2 47,4/1,5 95,2/2,1 190/3,0 299/3,9
20,0 3,83/0,39 8,62/0,58 17,7/0,84 35,4/1,2 51,2/1,5 103/2,2 202/3,1 319/3,9
25,0 3,99/0,40 9,78/0,60 18,8/0,85 40,2/1,3 58,2/1,6 117/2,2 229/3,2 357/3,9
30,0 4,83/0,41 10,9/0,62 20,8/0,87 44,6/1,3 64,6/1,6 130/2,3 250/3,2 390/3.,9
35,0 5,28/0,42 11,8/0,63 22,7/0,89 48,6/1,3 70,7/1,7 141/2,3 271/3,2 403/3,9
40,0 5,69/0,43 12,8/0,64 24,6/0,91 53,1/1,4 75,9/1,7 149/2,3 289/3,2 430/3,9
45,0 6,07/0,44 13,7/0,65 26,2/0,92 56,5/1,4 80,5/1,7 159/2,3 307/3,2 456/3,9
50,0 6,45/0,45 13,9/0,66 27,9/0,94 59,5/1,4 85,0/1,7 168/2,3 324/3,2 481/3.,9

ITapbI TEXHAIECKOTO IporaHa (p = 2 Kr/Mm’)
0,1 0,045/0,041 0,15/0,14 0,39/0,36 0,96/0,72 1,39/0,86 2,79/1,3 5,50/1,8 8,068/2,3
0,11 0,049/0,045 0,17/0,16 0,43/0,39 1,01/0,73 1,47/0,88 2,95/1,3 5,81/1,8 9,16/2,3
0,12 0,054/0,050 0,18/0,17 0,47/0,43 1,06/0,75 1,54/0,89 3,10/1,3 6,10/1,9 9,63/2,3
0,15 0,067/0,062 0,22/0,20 0,56/0,50 1,21/0,76 1,80/0,92 3,52/1,3 6,93/1,9 11,2/2,4
0,17 0,076/0,070 0,25/0,23 0,61/0,51 1,30/0,78 1,88/0,93 3,78/1,4 7,45/1,9 11,8/2,5
0,20 0,09/0,083 0,30/0,27 0,66/0,52 1,42/0,79 2,06/0,95 4,15/1,4 8,20/2,0 12,9/2,5
0,22 0,10/0,092 0,33/0,30 0,70/0,53 1,50/0,81 2,18/0,96 4,38/1,4 8,63/2,0 13,6/2,5
0,25 0,11/0,101 0,37/0,34 0,76/0,54 1,62/0,82 2,35/0,99 4,71/1,4 9,28/2,0 14,6/2,6
0,27 0,12/0,103 0,40/0,37 0,79/0,54 1,69/0,83 2,51/1,0 4,92/1,5 9,90/2,1 15,3/2,6
0,30 0,13/0,104 0,44/0,40 0,84/0,55 1,79/0,83 2,60/1,0 5,23/1,5 10,3/2,1 16,3/2,7
0,33 0,15/0,106 0,46/0,40 0,89/0,56 1,89/0,84 2,75/1,0 5,52/1,5 11,2/2,1 17,2/2,7
0,35 0,16/0,107 0,48/0,41 0,92/0,56 1,96/0,85 2,84/1,0 5,71/1,5 11,3/2,1 17,8/2,7
0,37 0,17/0,108 0,49/0,41 0,95/0,57 2,02/0,86 2,93/1,1 5,89/1,5 11,6/2,2 18,3/2,8
0,44 0,21/0,11 0,54/0,42 1,07/0,59 2,24/0,87 3,24/1,1 6,50/1,6 12,8/2,2 20,3/2,8
0,50 0,23/0,12 0,58/0,43 1,12/0,59 2,40/0,89 3,48/1,1 7,00/1,6 13,8/2,2 21,8/2,9
0,55 0,25/0,15 0,63/0,43 1,23/0,61 2,56/0,91 3,72/1,1 7,47/1,6 14,7/2,3 23,3/2,9
0,65 0,27/0,17 0,66/0,44 1,27/0,61 2,72/0,92 3,94/1,1 7,91/1,6 15,6/2,3 24,6/3,0
0,69 0,31/0,21 0,70/0,45 1,35/0,62 2,89/0,93 4,19/1,2 8,40/1,7 16,6/2,4 26,2/3,0
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cel

IIpooonscenue maon.

1 2 3 4 5 6 7 8 9
0,79 0,33/0,29 0,74/0,45 1,42/0,63 | 3,03/0,94 | 4,39/12 8,80/1,7 17,424 | 27,4/3,0
0,81 0,34/0,30 0,77/0,46 1,48/0,64 | 320/0,96 | 4,60/1,2 9,20/1,7 18,224 | 28,7/3,1
0,87 0,36/0,31 0,80/0,46 1,54/0,64 | 3,30/0,97 | 4,78/1,2 9,60/1,7 18,9/2,5 | 29,9/3,1
0,94 0,37/0,31 0,84/0,47 1,62/0,65 | 3,45/0,98 | 4,96/1,2 10,0/1,7 19,8/2,5 | 31,2/3,2
1,0 0,39/0,32 0,87/0,48 1,67/0,66 | 3,57/0,99 | 5,17/1,3 10,4/1,8 20,52,5 | 32,3/32
1,25 0,44/0,32 1,00/0,49 1,90/0,68 4,06/1,0 5,88/1,3 11,8/1,8 233/2,6 | 36,7/3,3
1,50 0,49/0,33 1,10/0,50 2,10/0,69 4,50/1,0 6,52/1,3 13,1/1,8 25,8/2,6 | 40,7/3,4
1,75 0,53/0,34 1,20/0,51 2,30/0,71 4,92/1,1 7,12/1,3 14,3/1,9 282/2,7 | 44.5/3.4
2,0 0,57/0,35 1,30/0,52 2,48/0,72 531/1,1 7,68/1,3 15,5/1,9 30,4/2,7 | 45.5/3.5
2,22 0,61/0,35 1,39/0,53 2,66/0,73 5,68/1,1 8,22/1,4 16,6/1,9 32,6/2,7 | 49,9/3.,6
2,50 0,65/0,36 1,47/0,54 2,92/0,75 6,03/1,1 8,73/1,4 17,6/1,9 33,828 | 54,5/3,6
2,75 0,69/0,36 1,56/0,55 2,98/0,76 6,51/1,1 9,23/1,4 18,5/2,0 36,529 | 57.6/3,7
3,0 0,72/0,37 1,63/0,55 3,13/0,77 6,69/1,2 9,69/1,4 19,5/2,0 38,829 | 63.4/3,8
3,25 0,76/0,37 1,71/0,56 3,28/0,78 6,96/1,2 10,2/1,4 20,4/2,0 40,229 | 66,2/3,8
3,50 0,79/0,38 1,78/0,57 3,42/0,78 7,31/1,2 10,6/1,4 21,3/2,0 41,93,0 | 68,8/3,9
3,75 0,82/0,38 1,86/0,57 3,56/0,79 7,60/1,2 11,0/1,5 22,1/2,0 43,6/3,0 | 69,5/3,9
4,0 0,85/0,38 1,93/0,58 3,69/0,80 7,90/1,2 11,4/1,5 23,0/2,0 452/3,0 | 71,6/3,9
4,25 0,88/0,39 2,00/0,58 3,80/0,80 8,16/1,2 11,8/1,5 23,8/2,0 46,8/3,1 | 73,7/3,9
4,50 0,91/0,39 2,06/0,59 3,95/0,81 8,43/1,2 12,5/1,5 24,6/2,1 48,4/3,1 | 75,0/3,9
4,75 0,94/0,39 2,13/0,59 4,07/0,82 8,70/1,2 12,6/1,5 25,3/2,1 50,032 | 78,2/3,9
5,0 0,97/0,40 2,19/0,60 4,19/0,83 8,90/1,2 13,0/1,5 26,1/2,2 51,5/32 | 80,0/3,9
5,25 1,00/0,40 2,25/0,60 4,30/0,83 9,21/1,3 13,4/1,5 26,8/2,2 52,8/32 | 82,0/3.9
5,50 1,02/0,40 2,31/0,60 4,43/0,84 9,46/1,3 13,7/1,5 27,6/2,5 54,032 | 84,0/3,9
5,70 1,05/0,41 2,37/0,61 4,54/0,84 9,70/1,3 14,1/1,6 28,3/2,2 554/32 | 86.0/3,9
6,0 1,08/0,41 2,43/0,61 4,66/0,85 9,94/1,3 14,4/1,6 28,9/2,3 56,5/3,2 | 88,0/3,9
6,25 1,11/0,41 2,50/0,62 4,76/0,85 10,2/1,3 14,7/1,6 33,6/2,3 57,6/32 | 89,5/3,9
7,50 1,22/0,42 2,76/0,63 5,28/0,87 11,3/1,3 16,4/1,6 36,8/2,3 63,032 | 98,0/3,9
8,75 1,34/0,43 3,01/0,65 5,78/0,90 12,4/1,4 17,9/1,7 39,7/2,3 68,1/3,2 | 106/3.9
10,0 1,44/0,44 3,25/0,66 6,23/0,92 15,10/1,4 | 19,1/1,7 42,5/2,3 72,732 | 112/3.9
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9¢l

Oxonuanue maon. 1

1 2 3 4 5 6 7 8 9
12,50 1,63/0,45 3,99/0,69 7,12/0,97 16,90/1,4 21,4/1,7 47,6/2,3 81,4/3,2 127/3,9
15,0 1,81/0,46 4,10/0,70 7,80/0,97 18,46/1,4 23,4/1,7 52,1/2,3 89,0/3,2 139/3,9
17,50 1,98/0,47 4,50/0,71 8,45/0,97 19,95/1,4 25,3/1,7 56,2/2,3 96,0/3,2 150/3,9
20,0 2,14/0,48 4,68/0,71 9,46/0,97 21,38/1,4 27,1/1,7 60,0/2,3 103/3,2 160/3,9
25,0 2,42/0,48 5,37/0,71 10,10/0,97 23,90/1,4 30,2/1,7 67,2/2,3 115/3,2 179/3,9
30,0 2,65/0,48 5,88/0,71 11,09/0,97 26,18/1,4 33,1/1,7 73,6/2,3 126/3,2 196/3,9
35,0 2,85/0,48 6,35/0,71 11,95/0,97 28,20/1,4 35,8/1,7 79,5/2,3 136/3,2 212/3,9
40,0 3,06/0,48 6,80/0,71 12,70/0,97 30,20/1,4 38,2/1,7 85,0/2,3 146/3,2 226/3,9
45,0 3,26/0,48 7,20/0,71 13,5/0,97 32,00/1,4 49,0/1,7 90,1/2,3 150/3,2 241/3,9
50,0 3,43/0,48 7,60/0,71 14,3/0,97 33,80/1,4 42,8/1,7 95,0/2,3 163/3,2 254/3,9
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LEl

Tabnuya 2

Tabauna ais pacyera ra3onpoBoA0B HU3KOI0 AaBjeHus (TPyOsl craabHble OecmioBHbie 'OCT 8732-85)

VY nenbHbIE Y CIIOBHBIN IPOXOJ, JOWMBI; HAPYKHBIM U BHYTPEHHUM JUAMETPhI, MM
noTepu
JIaBJICHUS, ) 125; 150; 200; ) 300; ) .
Ta/m 1001’4 19%8x5 133x5,5 | 159x5,5 | 2197 25(1)4’ 225753X9 325x10 3501’4337577”0 400511203”1
u 122 u 148 u 205 u 305
1 2 3 4 5 6 7 8 9
Hpupomusiii tas (p = 0,73 kr/™’; v = 15107 M%/c)

0,1 229/2,7 | 41,4/3,7 | 70,0/4,9 | 169/8,0 | 307/10,9 | 498/14,1 767/17,8 1 071/19,6
0,11 242/2,8 | 43,6/3,8 | 73,8/5,0 | 179/8,1 | 323/11,0 | 525/14,3 808/18,0 1127/21,3
0,12 25,3/2,8 | 45,8/3,8 | 77,4/5,1 | 187/8,2 | 340/11,2 | 555/14,5 849/18,2 1185/21,6
0,15 28,8/2,9 | 52,0/3,9 | 88,0/5,2 | 213/8,5 | 386/11,5 | 626/14,9 963/18,8 1345/22,3
0,17 30,9/3,0 | 55,9/4,0 | 94,0/5,3 | 229/8,6 | 414/11,7 | 672/15,2 1034/19,1 1444/22,7
0,20 33,9/3,0 | 61,3/4,1 | 104/5,5 | 251/8,8 | 454/12,0 | 737/15,6 1136/19,6 1583/23,2
0,22 35,7/3,1 | 64,5/4,2 | 109/5,5 | 265/8,9 | 498/12,2 | 776/15,8 | 1193/19,8 1 1666/23,6
0,25 38,4/3,1 | 69,5/4,2 | 117/5,6 | 285/9,1 | 515/12,4 | 836/16,0 286/20,2 1796/24,0
0,27 40,2/3,2 | 72,7/4,3 | 122/5,7 | 298/9,2 | 539/12,5 | 875/16,2 1346/20,4 1879/24,3

0,3 42,732 | 77,2/43 | 131/5,8 | 317/9,3 | 572/12,7 | 929/16,4 1430/20,7 1995/24,6
0,33 45,0/3,3 | 81,5/44 | 138/6,0 | 334/9,4 | 604/12,9 | 980/16,7 1507/21,0 2104/25,0
0,35 46,7/3,3 | 84,5/4,5 | 143/6,0 | 346/9,5 | 626/13,0 | 1016/16,8 | 1564/21,2 2182/25,2
0,37 48,1/3,4 | 87,0/4,5 | 146/6,1 | 358/9,6 | 646/13,1 | 1047/17,0 | 1612/21,3 2250/25,4
0,44 53,0/3,4 | 95,6/4,6 | 162/6,2 | 392/9,8 | 710/13,4 | 1150/17,4 | 1771/21,5 2472/26,0

0,5 57,1/3,5 103/4,7 | 175/6,3 | 424/10,0 | 766/13,7 | 1243/17,7 | 1912/22,3 2669/26,5
0,56 61,0/3,5 110/4,8 | 186/6,4 | 452/10,2 | 817/13,9 | 1327/18,0 | 2042/22,6 2 851/26,9
0,62 64,9/3,6 | 118/4,8 | 199/6,5 | 481/10,3 | 870/14,1 | 1412/18,3 | 2172/23,1 3032/27,3
0,69 68,8/3,6 | 124/4,9 | 210/6,6 | 511/10,4 | 921/14,4 | 1497/18,5 | 2302/23,3 3233/27,7
0,75 72,1/3,7 | 130/5,0 | 221/6,7 | 535/10,5 | 966/14,6 | 1569/18,7 | 2413/23,7 3369/28,1




8¢l

IIpooonscenue mabn. 2

1 2 3 4 5 6 7 8 9
0,81 75,4/3,7 | 137/5,0 | 230/6,8 | 560/10,7 | 1011/14,7 | 1641/19,0 | 2525/24,0 3524/28,4
0,87 78,7/3,7 | 143/5,2 | 241/6,9 | 585/10,8 | 1056/14,8 | 1734/19,2 | 2637/24,1 3680/28,6
0,94 82,0/3,7 | 148/5,2 | 251/6,9 | 609/10,8 | 1100/14,9 | 1785/19,3 | 2748/24,3 3836/28,8

1,0 85,4/3,8 | 153/5,3 | 261/7,0 | 634/11,0 | 1144/15,2 | 1858/19,5 | 2859/24,7 3991/29,2
1,25 96,5/3,9 | 174/5,4 | 295/7,2 | 717/11,3 | 1293/15,6 | 2099/20,6 | 3231/25,4 4509/30,1
1,50 108/4,1 194/5,6 | 320/7,4 | 799/11,7 | 1443/16,1 | 2340/20,7 | 3601/26,1 5027/31,6
1,75 117/4,2 212/5,7 | 359/7,6 | 874/11,9 | 1575/16,4 | 2564/21,0 | 3883/26,6 5362/31,6
2,0 127/4,2 229/5,8 | 388/7,7 | 943/12,1 | 1701/16,7 | 2763/21,5 | 4147/26,8 5660/31,6
2,25 136/4,3 246/5,9 | 415/7,8 [1009/12,4( 1821/17,0 | 2957/21,8 | 4347/26,8 6004/31,6
2,50 144/4,3 261/6,0 | 441/7,9 [1071/12,5| 1932/17,2 | 3189/22,0 | 4661/26,8 6331/31,6
2,75 153/4,4 275/6,1 | 466/8,0 [1132/12,7| 2043/17,4 | 3192/22,0 | 4807/26,8 6618/31,6
3,00 160/4,4 290/6,1 | 489/8,1 [1190/12,8( 2104/17,4 | 3330/22,0 | 5027/26,8 6940/31,6
3,25 167/4,5 303/6,3 | 514/8,2 |1247/13,0| 2179/17,4 | 3472/22,0 | 5228/26,8 7221/31,6
3,50 175/4,6 317/6,3 | 536/8,3 |1493/13,0| 2258/17,4 | 3606/22,0 | 5430/26,8 7492/31,6
3,77 182/4,6 329/6,3 | 556/8,4 |1343/13,0| 2337/17,4 | 3730/22,0 | 5613/26,8 7752/31,6
4,0 188/4,7 341/6,4 | 577/8,5 |1365/13,0| 2414/17,4 | 3852/22,0 | 5798/26,8 8012/31,6
4,25 196/4,7 353/6,5 | 597/8,5 |1408/13,0| 2488/17,4 | 3972/22,0 | 5981/26,8 8251/31,6
4,50 202/4,7 364/6,5 | 617/8,6 |1449/13,0| 2560/17,4 | 4087/22,0 | 6155/26,8 8501/31,6
4,75 208/4,8 377/6,6 | 637/8,6 |1488/13,0| 2677/17,4 | 4192/22,0 | 6320/26,8 8725/31,6
5,0 215/4,8 388/6,6 | 652/8,6 |1526/13,0| 2698/17,4 | 4307/22,0 | 6484/26,8 8 948/31,6
5,25 221/4,8 399/6,7 | 671/8,7 |1564/13,0| 2762/17,4 | 4410/22,0 | 6640/26,8 9167/31,6
5,50 227/49 | 410/6,7 | 683/8,7 |1602/13,0| 2832/17,4 | 4520/22,0 | 6806/26,8 9396/31,6
5,75 232/4,9 | 420/6,7 | 698/8,7 |1637/13,0| 2893/17,4 | 4620/22,0 | 6952/26,8 9593/31,6
6,0 237/49 | 430/6,7 | 714/8,7 |1674/13,0| 2957/17,4 | 4721/22,0 | 7110/26,8 9832/31,6
6,25 243/49 | 440/6,7 | 728/8,7 |1706/13,0| 3018/17,4 | 4819/22,0 | 7255/26,8 10 004/31,6
7,50 270/5,0 | 481/6,7 | 797/8,7 |1871/13,0| 3305/17,4 | 5275/22,0 | 7944/26,8 10967/31,6
8,75 291/5,0 519/6,7 | 862/5,7 12020/13,0| 3569/17,4 | 5675/22,0 | 8574/26,8 |11 830/31,6
10,0 312/5,0 556/6,7 | 921/8,7 |2160/13,0| 3817/17,4 | 6092/22,0 | 9177/26,8 |12 663/31,6
12,5 348/5,0 621/6,7 | 1029/8,7 |2414/13,0| 4257/17,4 | 6810/22,0 | 10 255/26,8 |14 151/31,6
15,0 382/5,0 680/6,7 | 1128/8,7 12646/13,0| 4675/17,4 | 7462/22,0 | 11 237/26,8 |15 503/31,6




6¢l

IIpooonscenue mabn. 2

1 2 3 4 5 6 7 8 9
17,0 413/5,0 | 735/6,7 | 1218/8,7 |2857/13,0| 5049/17,4 | 8060/22,0 | 12 132/26,8 | 16 752/31,6
20,0 440/5,0 | 783/6,7 | 1298/8,7 |3046/13,0| 5396/17,4 | 8613/22,0 | 12 965/26,8 | 17 897/31,6
25,0 490/5,0 878/6,7 | 1456/8,7 [3414/13,0( 6034/17,4 | 9631/22,0 | 14 505/26,8 | 20 019/31,6
30,0 540/5,0 | 962/6,7 | 1594/8,7 |3741/13,0| 6609/17,4 |10 551/22,0] 15 888/26,8 | 21 923/31,6
35,0 584/5,0 | 1039/6,7 | 1722/8,7 |4052/13,0| 7140/17,4 |11 393/22,0] 17 168/26,8 | 23 692/31,6
40,0 624/5,0 | 1111/6,7 | 1842/8,7 [4320/13,0| 7633/17,4 |12 184/22,0[ 18 344/26,8 | 25 326/31,6
45,0 662/5,0 | 1179/6,7 | 1953/8,7 |4581/13,0| 8095/17,4 |12 923/22,0| 19 457/26,8 | 26 855/31,6
50,0 698/5,0 | 1242/6,7 | 2059/8,7 14830/13,0| 8534/17,4 |13 620/22,0] 20 508/26,8 | 28 312/31,6
HcKycCTBeHHBIE KOKCOBBIE rassl (p = 0,5 kr/m™; v =25-10° M’/c)
0,1 26,524 | 47,8/3,3 | 81,2/4,4 | 196/7,0 357/9,5 575/12,3 881/15,5 1231/18,3
0,11 28,0/2,5 | 50,5/3,4 | 85,8/4,4 | 207/7,1 374/9,6 607/12,5 930/15,6 1300/18,7
0,12 29,4/2,5 | 53,1/3,4 | 90,2/4,5 | 217/7,2 393/9,8 638/12,7 977/15,8 1360/18,9
0,15 33,4/2,6 | 60,3/3,5 | 103/4,7 | 247/7,4 | 446/10,1 | 724/13,0 1110/16,3 1551/19,5
0,17 35,8/2,6 | 64,0/3,6 | 110/4,8 | 261/7,5 | 479/10,2 | 778/13,3 1192/16,6 1667/19,9
0,20 39,3/2,7 | 7T1,1/3,7 | 122/49 | 289/7,7 | 526/10,5 | 854/13,6 1309/17,0 1828/20,3
0,22 41,5/2,77 | 75,0/3,7 | 128/4,9 | 307/7,8 | 555/10,7 | 899/13,8 1381/17,3 1932/20,6
0,25 44,7/2,8 | 80,7/3,8 | 137/5,0 | 330/8,0 | 596/10,9 | 973/14,1 1486/17,6 2078/21,0
0,27 46,7/2,8 | 84,3/3,8 | 143/5,0 | 345/8,1 | 623/11,0 | 1015/14,2 | 1553/17,8 2172/21,2
0,3 49,6/2,8 | 89,5/3,9 | 152/5,1 | 366/8,2 | 663/11,2 | 1076/14,3 | 1647/18,0 2306/21,6
0,33 52,4/2,9 | 94,6/3,9 | 161/5,2 | 387/8,3 | 700/11,3 | 1137/14,4 | 1741/18,3 2434/21,8
0,35 54,2/2,9 | 97,5/4,0 | 166/5,3 | 400/8,4 | 724/11,4 | 1175/14,6 | 1801/18,4 2517/22,0
0,37 55,9/2,9 | 101/4,0 | 172/5,3 | 413/8,5 | 746/11,5 | 1214/14,9 | 1858/18,6 2599/22,2
0,44 61,7/3,0 | 112/4,1 | 189/5.4 | 456/8,6 | 825/11,8 | 1339/15,2 | 2052/19,1 2874/22,8
0,5 66.,4/3,1 120/4,2 | 204/5,5 | 490/8,8 | 889/12,0 | 1440/15,5| 2209/19.4 3090/23,2
0,56 70,8/3,1 128/4,3 | 217/5,6 | 523/9,0 | 947/12,2 | 1537/15,8 | 2354/19,7 3297/23,6
0,62 75,0/3,2 | 136/4,3 | 230/5,7 | 555/9,1 | 1004/12,4 | 1630/16,0 | 2495/20,0 3493/23,9
0,69 79,5/3,2 | 144/4,4 | 245/5,8 | 589/9,2 | 1066/12,5 | 1777/16,3 | 2652/20,3 3713/24,3
0,75 83,7/3,2 | 151/4,4 | 257/59 | 618/9,3 | 1119/12,7 | 1816/16,4 | 2785/20,6 3894/24,5
0,81 87,4/3,3 | 158/4,5 | 268/59 | 646/9,4 | 1170/12,9 | 1898/16,5 | 2908/20,8 4068/24,9
0,87 91,1/3,3 | 164/4,5 | 279/6,0 | 672/9,5 | 1216/13,0 | 1976/16,8 [ 3029/21,0 4237/25,1




ovl

IIpooonscenue mabn. 2

1 2 3 4 5 6 7 8 9
0,94 95,2/3,4 | 172/4,6 | 292/6,1 | 704/9,6 | 1272/13,1 | 2065/16,9 | 3165/21,3 4428/25,4
1,0 98,6/3,4 | 178/4,6 | 303/6,1 | 729/9,7 | 1318/13,2 | 2140/17,1 | 3282/21,4 4585/25,6
1,25 112/3,5 202/4,7 | 339/6,3 | 828/10,0 | 1496/13,7 | 2430/17,7 | 3728/22,1 5210/26,4
1,50 124/3,6 225/4,9 | 382/6,4 | 919/10,3 | 1660/14,1 | 2698/18,1 | 4134/22,7 5777/27,1
1,75 136/3,7 245/5,0 | 416/6,6 [1008/10,5| 1813/14,3 | 2946/18,5 | 4516/23,2 6312/27,8
2,0 146/3,7 265/5,1 | 451/6,7 [1076/10,7| 1958/14,6 | 3179/18,9 | 4874/23,7 6808/28,3
2,25 156/3,8 283/5,2 | 481/6,9 |1159/10,9| 2094/14,9 | 3400/19,2 | 5209/24,0 7285/28,8
2,50 166/3,9 301/5,3 | 511/7,0 {1230/11,0| 2221/15,1 | 3623/19,5 | 5533/24,4 7740/29,2
2,75 176/3,9 317/5,3 | 539/7,1 [1310/11,2| 2344/15,3 | 3813/19,8 | 5843/24,8 8169/29,7
3,00 185/3,9 333/5,4 | 567/7,2 [1348/11,3| 2468/15,5 | 4007/20,0 | 6134/25,1 8588/29,9
3,25 193/4,0 349/5,5 | 593/7,2 [1428/11,5| 2581/15,7 | 4190/20,2 | 6422/25,4 8715/30,0
3,50 201/4,0 363/5,5 | 619/7,3 [1490/11,6| 2696/15,8 | 4375/20,5 | 6709/25,7 9050/30,0
3,77 210/4,1 386/5,6 | 644/7,4 [1551/11,7| 2803/16,0 | 4552/20,7 | 6795/25,7 9350/30,0
4,0 218/4,1 393/5,6 | 668/7,5 |1608/11,9( 2908/16,2 | 4722/20,9 | 7020/25,7 9650/30,0
4,25 225/4,2 407/5,7 | 691/7,5 [1665/12,0| 3014/16,3 | 4888/21,0 | 7230/25,7 9970/30,0
4,50 233/4,2 414/5,7 | 714/7,6 |1720/12,1| 3101/16,4 | 4940/21,0 | 7450/25,7 10 250/30,0
4,75 240/4,2 433/5,8 | 736/7,7 |1775/12,2| 3212/16,6 | 5075/21,0 | 7650/25,7 10 550/30,0
5,0 247/4,3 447/5,8 | 760/7,7 [1826/12,2| 3302/16,7 | 5200/21,0 | 7840/25,7 10 800/30,0
5,25 254/4,3 459/5,9 | 779/7,8 [1878/12,3| 3350/16,7 | 5320/21,0 | 8035/25,7 11 085/30,0
5,50 261/4,3 472/5,9 | 802/7,8 [1930/12,4| 3410/16,7 | 5450/21,0 | 8210/25,7 11 360/30,0
5,75 268/4,3 484/5,9 | 821/7,9 [1979/12,5| 3500/16,7 | 5580/21,0 | 8400/25,7 11 640/30,0
6,0 274/4,4 | 495/6,0 | 842/7,9 [2028/12,6| 3570/16,7 | 5710/21,0 | 8580/25,7 11 890/30,0
6,25 281/4,4 507/6,0 | 861/8,0 [2076/12,7| 3645/16,7 | 5820/21,0 | 8775/25,7 12 600/30,0
7,50 312/4,5 562/6,1 | 957/8,1 [2270/12,7| 4060/16,7 | 6370/21,0 | 9610/25,7 13 250/30,0
8,75 340/4,6 615/6,3 | 1013/8,3 |2440/12,7| 4320/16,7 | 6880/21,0 | 10300/25,7 | 14 300/30,0
10,0 367/4,7 663/6,4 | 1110/8,4 |2610/12,7| 4610/16,7 | 7360/21,0 | 11 100/25,7 | 15300/30,0
12,5 417/4,9 748/6,6 | 1250/8,4 12920/12,7| 5150/16,7 | 8220/21,0 | 12400/25,7 | 17 100/30,0
15,0 464/5,0 822/6,6 | 1365/8,4 |3205/12,7| 5640/16,7 | 9002/21,0 | 13 600/25,7 | 18 250/30,0
17,0 500/5,0 855/6,6 | 1473/8,4 |3330/12,7| 6090/16,7 | 9720/21,0 | 14 700/25,7 | 20 205/30,0
20,0 534/5,0 947/6,6 | 1580/8,4 [3690/12,7| 6525/16,7 |10 400/21,0[ 15700/25,7 | 21 600/30,0




4!

IIpooonscenue mabn. 2

1 2 3 4 5 6 7 8 9
25,0 597/5,0 | 1060/6,6 | 1765/8,4 |4140/12,7| 7300/16,7 |11 610/21,0] 17 550/25,7 | 24 200/30,0
30,0 654/5,0 | 1160/6,6 | 1930/8,4 |4520/12,7| 7960/16,7 |12 740/21,0| 19 220/25,7 | 26 500/30,0
35,0 706/5,0 | 1255/6,6 | 2085/8,4 |4890/12,7| 8625/16,7 |13 800/21,0| 20 800/25,7 | 28 600/30,0
40,0 755/5,0 | 1343/6,6 | 2228/8,4 |5225/12,7| 9220/16,7 |14 710/21,0| 22 200/25,7 | 30 600/30,0
45,0 802/5,0 | 1421/6,6 | 2360/8,4 |5570/12,7| 9780/16,7 |15 620/21,0] 23 600/25,7 | 32 400/30,0
50,0 845/5,0 | 1448/6,6 | 2496/8,4 |5840/12,7]10 320/16,7 {16 480/21,0] 24 800/25,7 | 34 200/30,0
[lapbl TEXHUYECKOTO mpomaHa (p = 2 Kr/M°)

0,1 14,8/3,0 | 26,8/4,1 | 45,5/5,5 | 110/8,7 | 198/11,8 | 322/15,3 493/20,4 689/22,8
0,11 15,6/3,1 | 28,3/4,2 | 48,0/5,5 | 116/8,8 | 209/11,9 | 340/15,5 521/20,7 728/23,1
0,12 16,5/3,1 | 29,6/4,3 | 50,5/5,6 | 122/8,9 | 220/12,1 | 357/15,7 547/21,0 765/23,4
0,15 18,7/3,2 | 33,7/4,4 | 57,3/5,8 | 138/9,2 | 250/12,5 | 405/16,2 622/21,7 869/24,1
0,17 19,8/3,2 | 36,2/4,4 | 61,6/5,9 | 149/9.4 | 268/12,7 | 436/16,4 668/22,0 932/24,6
0,20 22,0/3,3 | 39,8/4,5 | 67,5/6,0 | 163/9,6 | 294/13,1 | 478/16,8 733/22,5 1024/25,2
0,22 23,3/3,4 | 42,0/4,6 | 71,3/6,1 | 172/9,7 | 311/13,2 | 505/17,1 773/23,1 1081/25,7
0,25 25,0/3,4 | 45,2/4,7 | 76,7/6,2 | 185/9,9 | 334/13,4 | 543/17,3 832/23,2 1163/26,0
0,27 26,1/3,5 | 47,2/4,7 | 80,2/6,3 | 193/10,0 | 349/13,6 | 567/17,6 869/23,6 1215/26,3
0,30 27,7/3,5 | 50,1/4,8 | 85,2/6,4 | 205/10,1 | 370/13,8 | 602/17,8 923/23,9 1290/26,7
0,33 29,3/3,6 | 52,9/4,9 | 89,9/6,5 | 214/10,2 | 392/14,0 | 636/18,0 975/24,2 1359/27,0
0,35 30,3/3,6 | 54,7/4,9 | 93,0/6,5 | 224/10,4 | 405/14,2 | 658/18.,2 1005/24,4 1409/27,2
0,37 31,3/3,6 | 56,5/5,0 | 96,0/6,6 | 231/10,4 | 422/14,3 | 679/18,4 1041/24,6 1455/27,5
0,44 34,5/3,7 | 62,4/5,1 | 106/6,7 | 255/11,0 | 462/14,6 | 740/18.,8 1150/25,2 1605/28,2
0,50 37,1/3,8 | 67,1/5,2 | 115/6,8 | 275/11,0 | 496/14,8 | 806/19,2 1236/25,7 1728/28,8
0,55 39,6/3,9 | 71,6/5,3 | 122/7,0 | 293/11,1 | 530/15,1 | 860/19,5 1319/26,1 1842/29,2
0,65 42,0/3,9 | 80,6/54 | 129/7,1 | 311/11,2 | 548/15,3 | 912/19,8 1401/26,5 1952/29,7
0,69 44,6/4,0 | 84,6/5,5 | 137/7,2 | 330/11,4 | 597/15,6 | 969/20,1 1490/26,9 2076/30,0
0,79 46,8/4,0 | 88,4/5,6 | 144/7,3 | 346/11,5 | 626/15,8 | 1009/20,2 | 1565/27,2 2108/30,0
0,81 48,9/4,1 | 92,0/5,6 | 150/7,4 | 362/11,7 | 654/15,9 | 1062/20,6 | 1628/27,3 2190/30,0
0,87 51,0/4,1 | 96,2/5,7 | 157/7,5 | 382/11,8 | 681/16,1 | 1106/20,8 [ 1650/27,3 2250/30,0
0,94 53,3/4,2 | 100/5,7 | 163/7,6 | 394/12,0 | 699/16,2 | 1156/21,0 | 1710/27,3 2350/30,0
1,0 55,2/42 | 114/59 | 170/7,6 | 408/12,1 | 738/16,4 | 1170/21,0 [ 1780/27,3 2430/30,0




[44!

IIpooonscenue mabn. 2

1 2 3 4 5 6 7 8 9
1,25 62,7/4,3 120/6,0 | 193/7,8 | 464/12,4 | 820/16,4 | 1310/21,0 [ 1970/27,3 2720/30,0
1,50 69,6/4,4 | 137/6,2 | 216/8,0 | 508/12,4 | 895/16,4 | 1435/21,0 | 2160/27,3 2970/30,0
1,75 76,0/4,5 148/6,3 | 234/8,3 | 550/12,4 | 967/16,4 | 1500/21,0 | 2330/27,3 3220/30,0
2,0 82,0/4,6 | 159/6,4 | 248/8,4 | 586/12,4 | 1035/16,4 | 1655/21,0 | 2500/27,3 3445/30,0
2,22 88,0/4,7 | 168/6,5 | 265/8,5 | 622/12,4 | 1100/16,4 | 1708/21,0 | 2640/27,3 3640/30,0
2,50 93,1/4,8 | 169/6,5 | 280/8,5 | 649/12,4 | 1160/16,4 | 1850/21,0 | 2785/27,3 3850/30,0
2,75 98,3/4,9 | 180/6,5 | 294/8,5 | 689/12,4 | 1220/16,4 | 1940/21,0 | 2925/27,3 4030/30,0
3,0 103/4,9 186/6,5 | 307/8,5 | 718/12,4 | 1270/16,4 | 2030/21,0 [ 3050/27,3 4215/30,0
3,25 109/5,0 192/6,5 | 319/8,5 | 749/12,4 | 1321/16,4 | 2110/21,0 | 3200/27,3 4390/30,0
3,50 113/5,0 197/6,5 | 332/8,5 | 776/12,4 | 1369/16,4 | 2195/21,0 | 3300/27,3 4550/30,0
3,75 117/5,0 | 206/6,5 | 343/8,5 | 803/12,4 | 1420/16,4 | 2270/21,0 | 3420/27,3 4700/30,0
4,0 120/5,0 | 213/6,5 | 355/8,5 | 830/12,4 | 1465/16,4 | 2340/21,0 | 3530/27,3 4860/30,0
4,25 124/5,0 | 220/6,5 | 366/8,5 | 855/12,4 | 1510/16,4 | 2410/21,0 | 3640/27,3 5010/30,0
4,50 127/5,0 | 226/6,5 | 376/8,5 | 879/12,4 | 1550/16,4 | 2480/21,0 | 3745/27,3 5140/30,0
4,75 131/5,0 | 233/6,5 | 386/8,5 | 904/12,4 | 1600/16,4 | 2557/21,0 | 3840/27,3 5300/30,0
5,0 134/5,0 | 240/6,5 | 396/8,5 | 926/12,4 | 1640/16,4 | 2620/21,0 | 3 940/27,3 5435/30,0
5,25 138/5,0 | 244/6,5 | 407/8,5 | 950/12,4 | 1680/16,4 | 2683/21,0 | 4 040/27,3 5570/30,0
5,50 141/5,0 | 250/6,5 | 416/8,5 | 974/12,4 | 1720/16,4 | 2750/21,0 | 4130/27,3 5700/30,0
5,70 144/5,0 | 256/6,5 | 425/8,5 | 996/12,4 | 1755/16,4 | 2810/21,0 | 4230/27,3 5840/30,0
6,0 147/5,0 | 261/6,5 | 433/8,5 [1019/12,4| 1799/16,4 | 2870/21,0 | 4320/27,3 5950/30,0
6,25 150/5,0 | 267/6,5 | 443/8,5 |1040/12,4| 1830/16,4 | 2920/21,0 | 4410/27,3 6090/30,0
7,50 165/5,0 | 292/6,5 | 485/8,5 [1135/12,4| 2010/16,4 | 3200/21,0 | 4830/27,3 6660/30,0
8,75 178/5,0 315/6,5 | 524/8,5 |1228/12,4| 2170/16,4 | 3480/21,0 | 5410/27,3 7190/30,0
10,0 190/5,0 337/6,5 | 560/8,5 [1312/12,4| 2318/16,4 | 3700/21,0 | 5570/27,3 7700/30,0
12,50 213/5,0 377/6,5 | 626/8,5 |1470/12,4| 2598/16,4 | 4130/21,0 | 6230/27,3 8600/30,0
15,0 234/5,0 | 413/6,5 | 686/8,5 |1610/12,4| 2840/16,4 | 4540/21,0 | 6820/27,3 8889/30,0
17,50 252/5,0 | 441/6,5 | 741/8,5 [1740/12,4| 3070/16,4 | 4890/21,0 | 7390/27,3 10 190/30,0
20,0 269/5,0 | 477/6,5 | 790/8,5 [1860/12,4| 3270/16,4 | 5240/21,0 | 7890/27,3 11 880/30,0
25,0 301/5,0 533/6,5 | 885/8,5 [2079/12,4| 3660/16,4 | 5850/21,0 | 8800/27,3 12 900/30,0
30,0 330/5,0 584/6,5 | 970/8,5 |2270/12,4] 4010/16,4 | 6410/21,0 | 9240/27,3 13 320/30,0




vl

Oxonuanue maobn. 2

1 2 3 4 5 6 7 8 9
35,0 356/5,0 630/6,5 | 1049/8,5 |2460/12,4| 4340/16,4 | 6920/21,0 | 9650/27,3 14 400/30,0
40,0 380/5,0 674/6,5 | 1121/8,5 [2630/12,4| 4625/16,4 | 7400/21,0 | 11 130/27,3 | 15390/30,0
45,0 404/5,0 715/6,5 | 1189/8,5 [2780/12,4| 4900/1G.4 | 7840/21,0 | 11 820/27,3 | 16 320/30,0
50,0 425/5,0 755/6,5 | 1250/8,5 [2940/12,4| 5175/16,4 | 8270/21,0 | 12 480/27,3 | 17 200/30,0




Ipumep 1. Onpenenuts quaMeTp ra3onpoBOAa HU3KOTO JABJICHUS, PEIHAZHAYEHHOTO IS
nepenaun Ha paccrosaue 1000 m 100 Mg MPUPOJHOTO ra3a ¢ MIOTHOCTHIO 0,73 KI/M. [IpenenbHo
nomyctumasi noreps nasienust H = 500/ 1000 = 0,511a.

Jlnametp razonposoja s Gmmkaitimero (o Ta6m. 1 mput. 9) pacxona (103 m/u) cocras-
asiet 122 mwm.

Mpumep 2. OnpeenuTh JaBICHAS IPHPOJHOTO ra3a MIOTHOCTHI0 0,73 KI/M® B KOHIIE Ta30-
MIPOBOJIa HU3KOTO JABJICHU IO CIEeIyIOIIUM JaHHBIM: HayaibHoe AaBieHue coctaiser 2000 Ila;
pacxon raza — 127 m’/4; auamerp rasompoBoga — 100 mm, mmmaa — 220 M. Ha Tpy6omnpoBose nme-
IOTCS CJICAYIOLIME MECTHbIC CONPOTHUBIEHUS: 51 COOpHUKA KOHJEHcaTa — 1, s IUIaBHBIX OTBO-
0B — 2.

Pewenue. N3 Tabn. 1 npui. 6 HaxoauM, yto npu auamerpe TpyOsr 100 MM 1 pacxone raza
127 M’/a yaenbHbIe mOTEpH AaBIeHHS cocTaBsT 2 I1a/M, a SKBHBaNeHTHAS ITHHA TPYOBI — 4,2 M.
KosdduureHTs! MECTHBIX CONPOTUBIECHUI: U1 COOpHUKA KOHJEHcaTa — 2, AJIs IJIaBHBIX OBOPO-
ToB —2-0,2 = 0,4, Bcero 2 + 0,4 = 2,4. [loTepu naBneHus B ra30rpoBoJie

H=2(200+4,2-2,4)=420.
KoneuHoe naBienue B ra3onpoBojie
2000 — 420 = 1580 IIa.
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	Потери давления на трение определяются по номограмме для гидравлического расчета газопроводов низкого давления (прил. 6). Гидравлический расчет выполняется в двух режимах: при работе рабочего и резервного котла (табл. 2). Потери давления в газовом счетчике приняты в размере 260 Па.
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