https://gornoe-oborudovanivye.ru/

KOMUTET POCCUIMCKON ®EJEPAILIMU 110 METAJUTYPT MU
WNHCTUTYT MO MPOEKTUPOBAHUIO TOPHOPYAHBIX MPEAPUATHIA
['UITPOPY A
AKIIOHEpHOE 00I11eCTBO

METOANYECKUE YKA3AHUSA
10 TEXHOJIOI'MYECKOMY HPOEKTUPOBAHHUIO 'OPHOJOBbIBAIOLIIUX
HNPEANNPUATUN METAJIITYPI'UU C HOA3EMHBIM CIIOCOBOM PA3PABOTKH

(IMpuuto:xenne k BHTII 13-2-93)

YrBepxaensl Komurerom

Poccuiickoit @enepaluu 1o METaLTypruu
(mportokon ot 27.01.93 Ne 1)

0 coryiacoBanuto ¢ ['ocroprexHaazopom PO
(mpotokoin ot 13.12.92 Ned)

Cankr-IlerepOypr
1993 1.

Conepxanue

BBEJEHIME
1. TEOJIOTUYECKOE OBOCHOBAHUE ITPOEKTHBIX PELLIEHUIA
1.1. O6I111ME TOJOKEHUS
1.2. Co0p 1 IpoBEPKaA KauyecTBa MCXOAHBIX JAHHBIX
1.3. IToaroToBKa MCXOMHBIX JAHHBIX JUIS IPOEKTUPOBAHUS
1.4. MeToarka olnpeaeacHusl KaUeCTBEHHON XapaKTEPUCTUKH I10JE3HOT0 HCKOIIAeMOT0
1.5. MeToanKa MoACYETa 3aI1aCOB I10JE€3HOr0 MCKOIIAEMOI0
1.6. OG0CHOBAHKE METOJMKU U 00HEMOB I'€0JIOTOPa3BEAOYHBIX Pa0OT
2. OCYIIIEHUE MECTOPOXJIEHUI
2.1. OcHOBHBIE IT0JIOKEHHUS
2.2. Beibop crmocoba ocyIeHus
2.3. I[loazeMHble IpeHaKHbIE BEIPa0OTKHU
2.4. IpenakHble yCTpOHCTBA
2.5. Cr1oco0bl COOPYIKEHHS JIPEHAKHBIX YCTPONCTB M UX KOHCTPYKIIMHU
2.6. BomonpueMHble (hUILTPLI
2.7. Meponpusarus 110 MHTeHCH(UKAIMU pabOT APEHAKHBLIX YCTPOUCTB
3. TOPHAS YACTb
3.1. 'opHBIii 0TBOJ
3.2. 30HBI BP€AHOI0 BIUSHHMS TOPHBIX pa0OT M MEPBI OXPaHbl OT HETO 3JaHMI, COOPYKEHUHN 1
HPUPOJHBIX 00HEKTOB
3.3. MeTroandeckue peKOMEHIAIUH 110 ONPEASACHUI0 MOITHOCTH ITOJ3EMHbBIX PYAHUKOB
3.4. BckpbITHE U HOJATOTOBKA MECTOPOKACHUI
3.5. 'opHOoKanuTaabHbIE pA0OTHI
3.6. CucTeMbl pa3padOTKU
3.7. I1oAroTOBUTENLHO-HAPE3HBIE PAOOTEI
3.8. Ouncrabie padOTHI
3.9. Bakmamounbie paboTEI
3.10. KamengapHelii rpadyK pa3BUTHS JOOBIUH PYILI
3.11. MeToanueckue IPUHIMIE] (HOPMUPOBAHKS KOMILIEKCOB TOPHOIIAXTHOIO 000pYA0BaAHUS
3.12. BHyTpHu IaXTHLIA TPAHCIOPT
3.13. IIpoBeTpHBaHUE PYJIHUKOB



https://gornoe-oborudovaniye.ru/
https://meganorm.ru/Data1/58/58123/index.htm#i17905
https://meganorm.ru/Data1/58/58123/index.htm#i25693
https://meganorm.ru/Data1/58/58123/index.htm#i31530
https://meganorm.ru/Data1/58/58123/index.htm#i42111
https://meganorm.ru/Data1/58/58123/index.htm#i58290
https://meganorm.ru/Data1/58/58123/index.htm#i67208
https://meganorm.ru/Data1/58/58123/index.htm#i74258
https://meganorm.ru/Data1/58/58123/index.htm#i84074
https://meganorm.ru/Data1/58/58123/index.htm#i97252
https://meganorm.ru/Data1/58/58123/index.htm#i103148
https://meganorm.ru/Data1/58/58123/index.htm#i111860
https://meganorm.ru/Data1/58/58123/index.htm#i121403
https://meganorm.ru/Data1/58/58123/index.htm#i136094
https://meganorm.ru/Data1/58/58123/index.htm#i148296
https://meganorm.ru/Data1/58/58123/index.htm#i152953
https://meganorm.ru/Data1/58/58123/index.htm#i167734
https://meganorm.ru/Data1/58/58123/index.htm#i178104
https://meganorm.ru/Data1/58/58123/index.htm#i181304
https://meganorm.ru/Data1/58/58123/index.htm#i194971
https://meganorm.ru/Data1/58/58123/index.htm#i194971
https://meganorm.ru/Data1/58/58123/index.htm#i202024
https://meganorm.ru/Data1/58/58123/index.htm#i421711
https://meganorm.ru/Data1/58/58123/index.htm#i433614
https://meganorm.ru/Data1/58/58123/index.htm#i485997
https://meganorm.ru/Data1/58/58123/index.htm#i546551
https://meganorm.ru/Data1/58/58123/index.htm#i568411
https://meganorm.ru/Data1/58/58123/index.htm#i586752
https://meganorm.ru/Data1/58/58123/index.htm#i591185
https://meganorm.ru/Data1/58/58123/index.htm#i604855
https://meganorm.ru/Data1/58/58123/index.htm#i612359
https://meganorm.ru/Data1/58/58123/index.htm#i628974

https://gornoe-oborudovanivye.ru/

3.14. Xo3s1cTBO B3pLIBUYATEIX MaTepuasioB (BM)
4. TOPHOMEXAHMWYECKAS YACTb
4.1. IlogbeMHBIC YCTAaHOBKHU
4.2. MexaHoo00pyI0BaHHE KJIETEBBIX OKOJIOCTBOJIBHLIX JIBOPOB
4.3. Mexanoo6opyaoBanne moa3eMHbIX OyHKepHBIX KOMILIEKCOB (ITBK) 1 cKMIOBBIX
OKOJIOCTBOJIBHBIX JIBOPOB
4.4. I'maBHBIC BEHTUJISATOPHBIE YCTAHOBKH
4.5. KagopudepHble YCTAHOBKHU
4.6. BoJ1oOTIMBHBIE YCTAHOBKH
4.7. KoMIpeccopHBIE YCTaHOBKHU
5. DJIEKTPOCHABXEHUE, DJIEKTPOOEOPY IOBAHUE 1 SJIEKTPUUYECKOE
OCBEIIEHHME
5.1. O61IME HOIOKEHUS
5.2. DueKTpocHa0KEHHE
5.3. DiekTpoobopyioBaHue
5.4. DaekTpo®UIIMPOBAHHBIN OA3EMHBIM TPAHCIOPT
5.5. ITonroToBKa M BhIJIaYa NCXOMHBIX JAHHBIX JUIS IIPOSCKTHPOBAHMUS
6. ABTOMATU3ALIUA, JUCITETYEPU3 AN, CBA3b 1 CUTHAJIM3ALIUA
6.1. TeXHUKO-2KOHOMUYECKOE 000CHOBAHUE
6.2. IIpoekT (pabounii MPoOEeKT)
7. PEMOHTHOE U CKJIAJICKOE XO3SMCTBO
8. TEHEPAJIBHBIN IIJIAH
8.1. XapakTepHUCTHKA JCUCTBYIOIIET0 NPEANPUITHS (11 IPOEKTa PEKOHCTPYKIIMHA
pACIIMPEHNS MM TEXHUYECKOI0 IEPEBOOPYIKEHHS )
8.2. I'enepanbHbIi [J1aH TPOEKTUPYEMOT'O HPEAIPUSITHS
8.3. MmxeHepHass NOATOTOBKA TEPPUTOPHUHI
8.4. IlmanupoBoYHbIe PEIEHHS O IJIOMIAAKaM HOBOI'O CTPOUTEILCTBA
8.5. BepTukanpHas IaHUPOBKA U 0JaroyCTPOMCTBO Ha IUIOMIAAKAX HOBOIO CTPOUTEILCTBA
8.6. TeppuTopuu, MOTPEOHBIE AJIsI pa3sMENIEHNsT O0OBEKTOB IPEIPUSITHS
8.7. TeXHUKO-DKOHOMUYECKHE TOKA3aTEIMN 10 IUIOMIAJIKAM CTPOUTEILCTBA
9. TPAHCIIOPT HA TTIOBEPXHOCTHU PYJHHMKOB
10. TEIINIOCHABXEHUE
10.1. OO611asg yacTh
10.2. TeXHUKO-9KOHOMUYECKOE 000CHOBAHKE
10.3. CocraBjicHHE IPOCKTa
10.4. Pabouuii mpoeKkT
10.5. IlepeueHp OCHOBHBIX HOPMATUBHBIX MATEPUAIIOB
11. ITIPOMBIIIJIEHHA S CAHUTAPHU I
11.1. BogocHa0keHne ¥ KaHaAJIU3allHsl
11.2. OToIIeHHE ¥ BEHTUJISIIINS
12. OXPAHA OKPVYKAIOIIEN [TPUPOJIHOM CPEJBI (OOIIC)
12.1 OO6I111ME TOJIOKEHNS
12.2. MeponpusiTUs 10 BOCCTAHOBJIEHHUIO TEPPUTOPUH, HAPYIIEHHBIX [IPU CTPOUTENLCTBE U
SKCITyaTalluy IIPEAIPHUSITHS, M BHEINIONIAI0YHOE 03€ICHEHUE U CAHUTAPHO-3allIMTHAs 30Ha
13. KOMIUIEKCHOE OCBOEHUE MECTOPOXJIEHUM
13.1. OCHOBHBIE TOHSITHS M IPUHIMIIBI KOHIICIIINY KOMIIIIGKCHOT'O OCBOEHHUS HEAPD
13.2. Kpurepun orieHKu Y HEKTUBHOCTH ITPOEKTHLIX PEIIEHUI
13.3. IIpHHIHUIIBI CHCTEMHOI'O HOAX0a K MPOEKTUPOBAHMUIO PYAHUKOB IIPU KOMILIEKCHOM
OCBOCHHUH MECTOPOKJICHHI
13.4. MeToanuecKue IMOI0KEHHS IPOEKTHOMN OIIEHKHU 3aI1aCOB MECTOPOXKIECHHUSI KaK 00hEKTa
KOMIIIEKCHOTO OCBOCHHMS
13.5. YcaoBHsL COBMECTHOM ONTHUMMU3AIMHU IPOEKTHBIX 3aJ1a4 10 BLIOOPY CXEMEI BHIEMKH,



https://gornoe-oborudovaniye.ru/
https://meganorm.ru/Data1/58/58123/index.htm#i635251
https://meganorm.ru/Data1/58/58123/index.htm#i645682
https://meganorm.ru/Data1/58/58123/index.htm#i658521
https://meganorm.ru/Data1/58/58123/index.htm#i662475
https://meganorm.ru/Data1/58/58123/index.htm#i677762
https://meganorm.ru/Data1/58/58123/index.htm#i677762
https://meganorm.ru/Data1/58/58123/index.htm#i693602
https://meganorm.ru/Data1/58/58123/index.htm#i707413
https://meganorm.ru/Data1/58/58123/index.htm#i715693
https://meganorm.ru/Data1/58/58123/index.htm#i737841
https://meganorm.ru/Data1/58/58123/index.htm#i747000
https://meganorm.ru/Data1/58/58123/index.htm#i747000
https://meganorm.ru/Data1/58/58123/index.htm#i751524
https://meganorm.ru/Data1/58/58123/index.htm#i773056
https://meganorm.ru/Data1/58/58123/index.htm#i788660
https://meganorm.ru/Data1/58/58123/index.htm#i791638
https://meganorm.ru/Data1/58/58123/index.htm#i804563
https://meganorm.ru/Data1/58/58123/index.htm#i813550
https://meganorm.ru/Data1/58/58123/index.htm#i822187
https://meganorm.ru/Data1/58/58123/index.htm#i837734
https://meganorm.ru/Data1/58/58123/index.htm#i846209
https://meganorm.ru/Data1/58/58123/index.htm#i858018
https://meganorm.ru/Data1/58/58123/index.htm#i866899
https://meganorm.ru/Data1/58/58123/index.htm#i866899
https://meganorm.ru/Data1/58/58123/index.htm#i871230
https://meganorm.ru/Data1/58/58123/index.htm#i887154
https://meganorm.ru/Data1/58/58123/index.htm#i898453
https://meganorm.ru/Data1/58/58123/index.htm#i907792
https://meganorm.ru/Data1/58/58123/index.htm#i918671
https://meganorm.ru/Data1/58/58123/index.htm#i924358
https://meganorm.ru/Data1/58/58123/index.htm#i938053
https://meganorm.ru/Data1/58/58123/index.htm#i944702
https://meganorm.ru/Data1/58/58123/index.htm#i958132
https://meganorm.ru/Data1/58/58123/index.htm#i968570
https://meganorm.ru/Data1/58/58123/index.htm#i978123
https://meganorm.ru/Data1/58/58123/index.htm#i986457
https://meganorm.ru/Data1/58/58123/index.htm#i994629
https://meganorm.ru/Data1/58/58123/index.htm#i1002985
https://meganorm.ru/Data1/58/58123/index.htm#i1013989
https://meganorm.ru/Data1/58/58123/index.htm#i1022034
https://meganorm.ru/Data1/58/58123/index.htm#i1032520
https://meganorm.ru/Data1/58/58123/index.htm#i1046902
https://meganorm.ru/Data1/58/58123/index.htm#i1055897
https://meganorm.ru/Data1/58/58123/index.htm#i1055897
https://meganorm.ru/Data1/58/58123/index.htm#i1064717
https://meganorm.ru/Data1/58/58123/index.htm#i1072918
https://meganorm.ru/Data1/58/58123/index.htm#i1084378
https://meganorm.ru/Data1/58/58123/index.htm#i1094922
https://meganorm.ru/Data1/58/58123/index.htm#i1094922
https://meganorm.ru/Data1/58/58123/index.htm#i1101250
https://meganorm.ru/Data1/58/58123/index.htm#i1101250
https://meganorm.ru/Data1/58/58123/index.htm#i1112088

https://gornoe-oborudovanivye.ru/

HOpsIIKa OTPAOOTKHU 3aMaCOB M CXEMbI BCKPBITHS
13.6. OnTtrmu3anus B3aMMOCBS3HU MIPOIIECCOB M3BJICUYECHHS U BOCIIPOU3BOJICTBA 3a11aCOB
13.7. OcoOEeHHOCTH IPUHSTHS IPOEKTHBIX PELICHUN ¢ Y4eTOM TPeOOBAHMN CTA0MIN3alNU
KauyecTBa U PE3ePBUPOBAHNUS TOPHBIX BO3MOXKHOCTEH MOJ3EMHOTO PY/IHUKA
B pa3paboTke MeTOIUYEeCKNX yKa3aHUH IPUHUMAH Y9acTHe:
Ot unctutyta ['unpopyna: B.B. bepnosuu (mupexrop umuctutyta), H.B.
UYepeBko, (I7aBHBII HMH)XEHEp MHCTUTYTA),
k.T.H. FO0.A. KoporkoB, E.H. Ilpyn
(pykoBonutens pabotsl), A.A. MBanos, A.l.
Koctpomees, B.B. AHUKYIIVH, I'.A.
Binagumupos, .M. I'pynaukosa, M.M. [Ipas,
A.N. Kunkun, H.I'. OxyHes.
Ot uncturyra KpuBdaccnpoekr: B.A. Jlamkyn, 1.41. Cosa, B.A. bopucos, B.A.
bakan, B.I'. Kopuuenko, B.I'. Kucenes, b.II.
Kamenenxuii, A.M. Kocuk, A.®. Moucees,
H.N. Wmmenko, k.T.H. A.A. Poiizen, ILIIL
Hpoznosckuii, A.H. I'pumkos, 3.1. Katsi0Oa,
B.A. Kpyros, b.A. Kopumynunuukos, [.®.
Tutuenko, M.C.  Hwuxomaesckmii, B.I.
HoBoxuiios, A.A. UepHABCKUH.
Ot uncturyra ['unponsermer: MM. Ilstunos, O.A. Apremos, H.I.
['pumryruna, B.B. Makcumenko, @.C. Kagains,
C.B. ITapmy3un, k.1.H. A.1. BopoObeB.

Ot uHCcTUTYTAa YHUNIPOMED! I'N. bopomun, T.HU. Kypbarora, IO.A.
YecHOB.
Ot UIIKOH PAH: akaneMuk AEH P®, artnu. J.P. KamnyHos,

k.T.H. B.B. bomoroB, k.1.H. IloMeIhLHHKOB,
k.T.H. B.W. JleBuH.
Ot KpuBoposxckoro ¢punmana ['unpousermera:  A.S. ToproBumkuii.

BBEJEHUE

Hacrosiiue Meroanueckne yka3aHust SIBJISIOTCS MPUIIOKEHHUEM K HOPMaM TEXHOJIOTHYECKOT O
npoektupoBanus (HTII) m mpennazHaueHsl Ui pa3paOOTKM MPOEKTHOM JOKyMEHTAallMM Ha
CTPOUTENICTBO, PEKOHCTPYKLHMIO M TEXHUYECKOE IEPEBOOPYKEHUE TOPHOIOOBIBAIOIINX
OPENPUATHH, SKCIUTyaTUPYIOIUX MOJ3EMHBIX CIIOCOOOM pYyJIHBIE MECTOPOXKACHUS YEPHBIX U
I[BETHBIX METAJUIOB.

[Tpu paspaboTke YkazaHUil ObUTM YYTEHBI MOCIEAHUE AOCTHXKEHHS HAyKHM M MHXCHEPHOH
IPAKTUKK B OOJACTH METOAOJOTMH TOPHOIO IPOEKTUPOBAHUSA, a TAaKXKe MEepPeOBOM OIbBIT
Be/IeHUs pabOT Ha JIyYIIMX OT€YECTBEHHBIX U 3apyOe)KHBIX PyIHUKAX.

Meronuyeckue yKa3aHHUsl JOJKHBI MCIOJIb30BaTbCSl TMPOEKTUPOBUIMKAMH COBMECTHO C
HOpPMAaTUBHBIMU TpeboBaHUAMM, puBeaeHHbIMU B HTTI.

1. TEOJIOTHYECKOE OBOCHOBAHME IMPOEKTHBIX PEILIEHUN
1.1. O0Me no0KeHus

B mpoekTHpIx MaTepmanax paszzen "l['eomormdyeckoe 0OOCHOBAHHME MPOCKTHBIX penieHui"
JOJDKeH  OBITh  TPEACTaBIEH TpeMsl  CaMOCTOSTENbHBIMH  mojpaszzaenamu: "['eosoro-
MPOMBINIJIEHHAsT  XapakTepucTuka MectopoxkaeHus", "['maporeosnornueckoe 0O0OCHOBaHUE
IPOEKTa OCYIIeHUs1 MecTopoxkaeHua" u "I'eonornueckoe 060CHOBaHUE MEPOIIPUATHH IO OXpaHe
MIPUPOIHOM cpebl'.

[Tonpaznen "I'eonoro-npoMblIeHHas: XapaKTEPUCTUKA MECTOPOKIAEHHS" JODKEH BKIIIOYATh
CJIeTyIOIlIKeE TTIaBbl:

1. OOu1re cBeieHUsI 0 MECTOPOKICHUU.
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2. CreneHb Pa3BCAAaHHOCTH W  HNOATOTOBJICHHOCTH  3allaCOB  MCCTOPOXIACHUA  JIA
HPOMBIIIVICHHOTO OCBOCHHUSL.

3. 'eonoruueckoe CTpOCHNE MECTOPOXKICHUS M XapaKTEePUCTHKA PYAHBIX 3aJeKEH.

4.  T'maporeolormyeckue ¥ HMH)XEHEPHO-TCOJOTHYECKHE  YCIOBUS  Pa3pabOTKH
MECTOPOKICHHUS.

5. BemiecTBeHHBII COCTAB M TEXHOJIOTHYECKUE CBOWCTBA MOJIE3HOTO UCKOIAEMOTO.

6. 3amachl U KauecTBO I10JIE3HOT0 HCKOIIAEMOTO.

7. OxpaHa ¥ paMOHAILHOE UCIIOIb30BaHUE HEAP.

8. I'eosioropasBeiouHbIE paOOTHI.

Pa3paboTka nojpaszaena pOEKTa "I"e0n0r0o-npOMBIIIICHHAS XapaKTEepUCTHKA
MECTOPOXKACHUS" COCTOUT U3 CIEAYIOLUX 3TAIOB:

cOOp MCXOHBIX JAHHBIX JJISI TPOCKTHPOBAHHS,

oTpeieIeHne KaueCTBEHHOM XapaKTEPUCTHKH MOJIE3HOTO HCKOIIAeMOro,

HOJICYET 3aIacoB MOJE3HOT0 NCKOMIAeMOTO0,

000CHOBaHNME METOIUKH U 0OBEMOB T'€0JIOTOPa3BEOYHBIX PA0OT HA CTaIUSAX CTPOUTEIHCTBA
HO3EMHOTO PyIHHUKA U pa3pabOTKH MECTOPOKICHHS.

1.2. CO0p u npoBepKa Ka4yecTBA UCXOAHBIX JAHHBIX

Eciim MecTOpoXKIEHHE [EeTaJbHO Ppa3BENaHO M €lIe HE D3KCIUIyaTUpOBAJIOCh, a IO
BBITTOJIHEHHBIM Ha HEM T€0JIOTOPa3BE0YHBIM pab0TaM MMEETCSI CBOIHBIN I€OJIOTMYECKHA OTYET
C MOJICYETOM 3aI1acoB, yTBepxkAeHHBIX ['K3, cOOp MCXOIHBIX I'€0JIOTHYECKUX JaHHBIX CBOAMTCS
K TMOJY4YeHMIO A3TOro oTdera, a Takke mporokosa ['K3 co Bcemu mnpunoxenussmu. Ecmu
MECTOPOXKACHHUE €LIE Pa3BEAYETCsl WIN PAa3BEAbIBAJIOCh B HECKOJIBKO 3TAIlOB, a CBOAHBIA OTUYET
HE COCTaBJIEH, WJIM MECTOPOXKJIEHUE SKCIUIyaTHPYETCs, B ATHUX Cilydasx cOOp M B3aUMOYBS3Ka
UCXOJHBIX MaTepHalOB NPEACTaBIAOT Oonbiime TpyaHoctd. Korga mpoekTupyercs
paclIMpeHUe UM PEKOHCTPYKIUS PYAHUKA HA SKCIUIYaTUPYEMOM MECTOPOKIECHHUH, UCXOJHBIMU
JaHHBIMU ISl IPOEKTUPOBAHMS, TIOMHUMO CBOJHOIO TI'€OJOTMYECKOrO0 OTYETA IO JETalbHON
pa3BeaKe, CIy’KaT: IeoJIoOTMYecKas M MapKIIeHIepcKas NOKYMEHTalUs 10 JKCIUTyaTaluOHHOU
pasBesike, ONpPOOOBaHMIO, YYeTy JABMXKEHHMsI 3amacoB M T.JI., MapKUIeWIepcKkue IJIaHbl,
0TOOpaXaroIire COCTOSHHE TOpHBIX padOT Ha JaTy Hayalla MPOEKTHPOBAHMS, N€OJIOTHYECKUE
IUIaHBl W pa3pe3bl, KOJOHKM CKB&)XWH, 3apUCOBKHM, TaOmuIpl OajaHca 3amacoB Ha
COOTBETCTBYIOIYIO JaTy M T.N. YKa3aHHbIE MaTepHUajbl CO3JAIOTCA OOBIYHO Ha MPOTSHKEHUU
OOJNBIIOr0 MEepHoja BPEMEHH pa3HbBIMM HCHOJHHUTEISIMM W HEOJHOKPATHO IOMOJHSIOTCS,
nepepabarpiBatoTcsi. [loaTOMy B3auMOYBSI3Ka BCEX TI€OJIOTMUECKHX MAaTepHalioB  IpHU
NPOEKTHUPOBAHUU PACIIUPEHUS U PEKOHCTPYKIMH TpeOyeT 0co00ro BHUMaHHS.

B Tex MCKIIOYMTENBHBIX CIy4asX, KOTJa MpU MPOSKTUPOBAHUM BO3HHUKAET HEOOXOAMMOCTh
[IEPECMOTpa TOPHOTEXHUYECKUX IMapaMeTpOB KOHIUIUN, II0 KOTOPBIM IPOU3BOJMIIUCH
OKOHTYpUBAHHME M TOJCYET 3alacoB MECTOPOXKACHUSA, B HCXOJIHBIE MaTepHANIbl BHOCSTCS
HEOOXO/MMbIE W3MEHEHHMs Ha HayaJlbHOM CTaguM NpPOEKTHpoBaHUA. Eciau 3TH u3MeHeHus
CYIIIECTBEHHBI, TO OHU MoJIekaT cankuu ['K3.

Bce Henmowersl B pa3BelOYHBIX paboTax M HMCXOJAHBIX MaTepuanax BbIABIAIOTCA, W, IO
BO3MOXXHOCTH, JI0 Hayaja IPOEKTHUPOBAHUS M COCTaBJISAIOTCA HEOOXOJUMBIE 3a/laHus
reoJIOropa3Bel0YHbIM OPraHU3alUAM WM 3aKa34MKaM Ha YyCTPAHEHUE BBIIBIICHHBIX HEOYETOB.

B TO e Bpems BBIACHSAETCS BO3MOXKHOCTh M JIONYCTHMOCTh Hayajla MPOEKTUPOBAHUSA Ha
MMEIOIINXCS HETIOTHOLICHHBIX UCXOHBIX JaHHBIX.

1.3. IlToaroToBKa MCXOAHBIX AAHHBIX Ul IPOCKTHPOBAHUA

OcHOBHBIE TpeOOBAaHUS K HCXOAHBIM T'EOJOTHUECKHUM JIaHHBIM I MPOEKTHUPOBAHHUS
W3JI0KEHBI B paszene 2 kauru 1 Hacrosmmx Hopm.

CoctaB U 00be€M MCXOTHBIX JAHHBIX JJIsI TPOEKTUPOBAHMS TOPHBIX PA0OT COTIaCOBBIBAIOTCS
UCIIOJTHUTENIAMHU (T€0JIOTaMU U TOPHSIKaMH) B Ka)KJIOM KOHKPETHOM CIy4ae.
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[To cormacoBaHUIO MEXIy HCIIOJHUTENSIMH W TPH YYacTUU TJIABHOTO WHXKEHEpa IMPOEKTa
BBIOMpaeTcss macmtad (kak mnpaBuio, He Mempue 1:5000) m ompenensieTcss aeTanu3arus
rpadM4ecKuX MaTepuaoB.

HcxonHble Matepuaibl JUIsl HIPOEKTUPOBAHUS FOPHBIX PabOT MOT'YT BbIIaBaThCsl B HECKOJIBKO
IPUEMOB, a TaK)Ke MPETepIeBaTb HEKOTOPbIC JOMOJHEHHUS U YyTOYHEHHS, OOBIYHO BBI3BIBACMBIE
00CTOATENICTBAMHU, BBITEKAIOLIMMHU U3 AETAIU3ALUU IPOPAOOTKH re€0JI0rMYECKHX MaTepHasIoB.

[TpuMepHBIiA cocTaB HCXOTHBIX JAHHBIX JJISl IPOCKTUPOBAHUS TOPHBIX PaOOT CIIEAYIOMINA;

1. Tonorpapuueckuii miIaH MOBEPXHOCTH MECTOPOXKIEHUS B TOPU3OHTAIAX C
re0JIOrOpa3BeJOYHBIMHU BHIPAOOTKAMH M JIMHUSMH T'€OJIOTHUECKUX Pa3pe3oB.

2. B psane ciydaeB - TUIICOMETPUYECKUH IIIaH MOYBbI IIOKPBIBAIOLIMX MOPOJ, & TAKXKE MOYBBI
U KPOBIIM OTIEJIBHBIX TOPH30HTOB MOPO, BBIACISIONIMXCS MO KPEMOCTH, YCTOHYMBOCTU H
JpyTUM [IpU3HAKaM, TMIICOMETPUYECKHE IUIaHbl MOYBBI M KpPOBJIM 3&JIEKH IOJE3HOrO
MCKOIIaEMOT0, IJIaHbl U30MOIIHOCTEN (IIYCTBIX IIOPOJI, ITOJIE3HOI'O UCKOIAeMOro M T.J.). a TaKXKe
KapTbl 0OBOJHEHHOCTH MECTOPOXKICHUS.

3. l'eonornyeckue pa3pessl, COBMEIICHHBIE C MOACYETHBIMH, 110 BCEM Pa3BEIOYHBIM JTMHHSM,
yBsI3aHHBIC ¢ I1aHaMu (110 . 1 u 2).

Ha pa3pe3ax moka3bIBarOTCS BBIICJICHHBIE KaueCTBEHHBIC 30HBI, THIBI, COpTa MOJE3HOTO
HCKOIIaeMOr0, TPAaHUIbl TOJCYETHBIX OJOKOB, KaTeropuM 3amacoB, BMELIAIOLIUE IOPOJIBI,
TEKTOHWYECKHE HApYyLICHHS, Pa3BeIOYHbIC BBIPAOOTKH U TIpoUee.

4. JlaHHble O COAEP)KaHUU Ba)KHEHIIUX IOJIE3HBIX M BPEAHBIX KOMIIOHEHTOB B BBIJEJICHHBIX
30HaX, THIIAX U COPTaX IMOJIE3HOTO HCKOMAEMOT0, a TAK)KE B TPOCIIOAX IMYCTHIX MOPOJT U OOKOBBIX
opoJax.

5. OO6beMHas MIOTHOCTh W KOA(QUIMEHTH KpermocTtu 1o mkane mnpod. IIporonpsikoHoBa
[IOJIE3HOI'0 HMCKOIAeMOro, IOKPBIBAIOUIMX W BMEUIAIOIUX IOPOJ, BIIAXKHOCTb II0JE3HOIO
MCKOIIaeMOT 0.

6. IToropu3oHTHBIE T'€0JIOTHYECKHE TUIaHbl ¢ I'PAHUIIAMU Ka4eCTBEHHBIX 30H THIIOB, COPTOB,
MOJICYETHBIX OJIOKOB M KaTErOpUii 3a11acoB MOJE3HOTO UCKOIIAEMOT 0.

7. Tabmuupl 3amacoB IMOJIE3HOTO HMCKOMAEMOro IO THUMAM, COpTaM, IOJCYETHBIM OJOKaM,
Ka4eCTBEHHBIM 30HAM, KaTETOPHUSAM I10 HKCIUTYaTallMOHHBIM 3Ta)kKaM, 3aJie)KaM, PyTHBIM JKUJIaM,
ydyacTKaM M B 1LI€JIOM B TpaHMLAX OTpaOOTKU. TaOiMiubl CTATUCTHMUECKUX COOTHOLICHUH WU
K02 PHUIMEHTOB PYOHOCHOCTH TPH HEBO3MOKHOCTH T€OMETPHU3UPOBATH THITHI M COPTA Py HITH
BHYTPUPY/JHBIE TPOCIOU MYCTHIX MOpoJ. CTaTUCTHUECKUE TaHHBIE O MOIIHOCTSAX TeJl MOJIE3HOro
MCKOIIaeMOT'0, COPTOB M THUIIOB €r0, a TAKXKE MPOCIOEB MyCThIX nopoa u T.1. [Iporokon I'K3 06
YTBEP)KJICHUM KOHJMIMN, TOJOXEHHbIX B OCHOBY TIIOJiCU€Ta 3amacoB W KayeCTBEHHOU
XapaKTEPUCTHKH.

8. I'maporeosornyeckue HMCXOHbIE JAHHBIE: THAPOTEOJIOrMYEcKas KapTa MECTOPOXKACHU,
THJIPOTE€OJIOTUYECKHE Pa3pe3bl, pPe3yabTaThl OMBITHBIX (WIBTPAMOHHBIX pPadOT, NaHHBIE O
NPUTOKAX MOA3EMHBIX BOJ M aTMOC(HEPHBIX OCAJKOB, XMMHUYECKHUE aHAIM3bl MOJ3EMHBIX BOJ,
NpUHIUNHAATIBHAS ~CXeMa OCYIIEHHS W BOJOOTBOJA, OIEHKAa CTENeHH CIIO)KHOCTH
THJIPOT€0JIOTHYECKUX YCIOBUI MECTOPOXKAECHUS A1 000CHOBAHHUS BbIOOpA CUCTEMBI TIOJ3EMHBIX
pa3paboTok (¢ 3aKyIa Ko BRIpaOOTaHHOI'O MPOCTPAHCTBA UIIH C OOPYILIEHUEM).

@dopMa BbIIABAEMBIX HCXOJIHBIX JAaHHBIX 3aBUCUT OT KOHKPETHBIX OCOOCHHOCTEH
MPOEKTHPYEMOTO 00BEKTa U TIOITOMY HE MOXKET OBITh TUITH3HPOBAHA.

[lepeuncienHble Marepuaibl IOCIE COOTBETCTBYIOLIEH A0paboTku u  odopmieHus
BKJIFOYAKOTCA TaKXe B COCTaB Mojpasfena '[eoJIoro-mpoMbINUIEHHAS XapaKTEPUCTHKA
MECTOPOKICHUS".

Takue MaTepuabl, KaK TUIAaHBI TOPU30HTOB, 3aMachl MOJIE3HOTO MCKOMAEMOTO M KOJIUYECTBO
MYCTBIX MOPOJ B KOHTYpe pa3pabOTKH MO SKCILTyaTallMOHHBIM 3Ta)kaM, MOTYT OBITh CO3/aHbI
JMIIG TIOCNIE TOTO, KaK BBIOPaH y4acTOK OTPAOOTKH M CHCTEMa BCKPBITHS MECTOPOKICHHUS,
ofpesieieHbl OTMETKM pabouuX TOPH3OHTOB, OINpPEENIEHbl TPAHMIIbI LIAXTHBIX MOJEH, TO ecTh
nocjae TpPOpabOTKH ASTHX BOMPOCOB B MPOEKTE TOPHBIX paboT. YmoMmsHyTas TpopadoTKa
BBIMOJIHSCTCSI CHAyalla Ha TEOJIOTMYECKUX MaTepuasiaX, BBIJAHHBIX MpEeABapUTENBHO. OTH
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npeaBapuTeNbHbIe MaTepuaibl (F€0JIOTHYECKHe pPa3pes3bl, IUIAHBI MECTOPOXKICHHUS, JaHHBIE O
3amacax, KO3(p(UIMEHTaX PYAOHOCHOCTH W Ka4yeCTBE IIOJIE3HOTO MCKOMAeMOT0 M  T.II.)
3aMMCTBYIOTCSI M3 T€OJIOTHUECKOTO OTYETa U BBIAAIOTCS 0€3 COOTBETCTBYIOIIEH 00pabOTKH.

[IpopaGoTka BoIpoca HCIONB30BaHUS 3a0alTaHCOBBIX 3alacoB SBJSETCS 00s3aTeNbHON U
BBITIOJIHAETCSI HA OJHOM W3 IEPBBIX ATAllOB NPOEKTUPOBAaHUS, TaK KAaK B 3aBUCUMOCTH OT
pe3yNbTaTOB ATOM MpOpabOTKM HAXOAATCA BaKHEHMIIME TMPOEKTHBIE pEUICHHs: Toa0Bas
IIPOU3BOUTENIBHOCTD PYAHHUKA U PYJONOATOTOBUTEIBHOIO KOMILJIEKCA, TEXHOJIOIMUECKas cXeMa
n00BbIUM U TMepepadOTKH, KalHUTaJbHBIE U SKCILTyaTAllMOHHBIE 3aTPaThl, CPOK CYIIECTBOBAHUS
OPEIIPHUSITHS U T.I1.

Huxe npuBoasTcs HEKOTOpPbIE OCOOCHHOCTH METOJUKH COCTABICHUS MEPEUUCICHHBIX BBIIIE
rpadU4ecKuX reoJOrHYecKix MaTepHuasoB.

[InaH MOBEPXHOCTH MECTOPOXKIIEHUSI SIBIISETCS COCTABHOM YacThIO TEHEPaJbHOrO IUIaHa
OPEIIPUATHS U JOJHKCH OBITh C HUM YBSI3aH.

[Ipu cocTaBieHUH THUICOMETPUYECKUX IUIAHOB (KPOBJIM MM TOYBHI 3aJ€KU) B KayecTBE
HAIpaBJICHUS MHTEPHOJSIIMM HEU3MEHHO IPUHHUMAIOTCA KpaTdallle pPACCTOSIHUS MEXAY
BbIpa0OTKaMM, a B clydyae KBaJpaTHOW pa3BeOYHON CETH COOIIOJAeTCs] MPAaBHIIO, COIIACHO
KOTOpPOMY BBIOpAaHHOE HAIpaBJICHWE HWHTEPIOJSIMH JJIs OJHOTO IUlaHa (HAIpUMep, KPOBJIH)
BBIICP)KMBAETCA TPU  COCTABICHUU JAPYTUX TUICOMETPUYECKUX IUIAHOB M  IUIAHOB
HU30MOLIHOCTEM.

HecoOnrogenne ykazaHHOTO MpaBujia BeIET K HEOMpPaBAaHHBIM HMCKKEHUAM H300pameHHs
YCIIOBUH 3aj71€TaHusl II0JI€3HOT0 UCKOMAaeMOTro WM MYCTHIX IOPOJI HA YepTekKax.

['eonoruueckue U TUAPOTEOIOTUYECKUE Pa3pesbl, IPHIaraeMble K MPOEKTY, COCTABIIAIOTCS Ha
OCHOBE COOTBETCTBYIOIIMX TIpapUUecKuX MPHIOKEHUH K reoJormueckoMy otdery. Ecmm x
OTYETYy MPHUJIOKEHBI OTACNHFHO B3aMMHO HEYBSI3aHHBIE T'€0JIOTMUECKHUE M TOJCUETHBIE pa3pesbl,
TO Ha TEOJIOTMYECKUX pa3pe3ax B MPOEKTE KOHTYPbl PYIHBIX TE€JN JAIOTCSI B COOTBETCTBUU C
MOJCYCTHBIMU paspe3amu. [Ipoume reomormyeckue TpaHUILBI Ha paspe3ax [alTcsi B
COOTBETCTBUU C I'€OJIOTMYECKUMHU pa3pe3aMu Ie0JIOTHYECKOro0 OTYeTa, a TAKKe HEINPEMEHHO B
YBSI3KE C IPYTUMH T'€0JIOTMYECKUMHU YepTexkaMu (IIaHAMHM U30THUIIC ¥ M30MOIIHOCTEH, MIaHOM
MOBEPXHOCTH U T.11.).

[Toropu3oHTHBIE TEOJIOTMYECKHUE IUIaHBl COCTABJSIOTCS ciexyromuM obpazoMm. KoHTypsl
MOJJIEKAUINX BbIACJIECHUIO MOpOoJ (MO KPErocTH), a TakkKe CaMOro IOJE3HOT0 HCKOMAeMOIo
(pa3mTUYHOrO KayecTBa) Ha MOTOPHU3OHTHBIX IUIAHAX OTCTPAMBAIOTCS WIIM 1O BBHIMTHUCAHHBIM Ha
IUIaHBl  JTaHHBIM ~ ONMpOOOBaHUS  pPa3BENOYHBIX  BHIPA0OTOK, MM IYTEM BBIHECEHHS
(TPOEKTUPOBAHMS) C FEOJIOTMYECKUX Pa3pe30B, I7ie OHU ObUIM paHee MOCTPOSHbI Ha OCHOBAHUU
JAHHBIX ONpPOOOBaHMS Pa3BEIOYHBIX BBIPAOOTOK. YBSI3Ka KOHTypa B IIJIaHE BBINOJIHSETCA C
Y4ETOM T€0JIOTMYECKON CTPYKTYpPbl, TEKTOHMYECKMX HAPYLUIEHWM M 3PO3MOHHBIX CPE30B, HJIS
Yero Ha MAapKIIEHJIEPCKyI0 OCHOBY IUIAHOB MPEIBAPUTEIBLHO HAHOCSITCS BCE TEKTOHMYECKHE
AIIeMEHTHl (TPOEKIMU IIAPHUPOB CKIAJIOK, JTUHUU COPOCOB, HAMpaBICHUS W YIJIbl MaJCHUSA,
aMIUIMTY/Ibl, U HANpaBJIEHUS U YIJIbl CKJIOHEHHUS U T.J.), @ B CIydasX, KOTJa MOCTPOEHBI IIaHbI
W30TUIIC TIOYBBI M KPOBJIIM 3aJI€KEH IOJE3HOTO HCKOIMAEMOro, - TAK)XKE H30TMIICHI KPOBIM U
MIOYBBI 3AJIEKHU.

[Tpu »KCTpamoisiuu KOHTYPOB PYAHBIX TEN MPHUIEPKUBAIOTCS, KaK MPAaBHIIO, T€X CaMBIX
JIJIOB TMAJEHMs, pAcCTOSHUNM M MOIIHOCTEHW, Kakue NPHUHATHI B IOJACYETE 3alacos,
yrBepxkaAcHHBIX ['K3; B mpOTUBHOM ciiydyae HEeW30€KHBbI 3HAUUTEIHHBIE PACXOXKICHUS MEXTY
3amacamu, IOJCUNTaHHBIMU B MPOEKTE U yTBEpKAeHHbIMU ['K3. OTKIOHEHHS OT 3TOro npaBuia
MOTYT JOMYCKAaThCs JIMIIb B TEX CIy4yasX, KOTJIa W3 OMbITa DKCIUTyaTalliH MECTOPOKIEHUS
YCTaHOBJIEHA MHAsl 3aKOHOMEPHOCTh BHIKJIIMHUBAHUS PYAHBIX TEIN.

[Toropn3oHTHBIE IUIAaHBI OTCTPAaMBAIOTCS HA IIOJHOLIEHHON MAapKIIEHAEPCKON OCHOBE B
Macitabe, Hanbosee y100HOM JIJisl BBIJICTICHHS BCEX HEOOXOAMMBIX 2JIEMEHTOB, OCYITICCTBICHUS
MOJICYETa 3aMacoB MO TUIIAM M COPTaM U COCTaBJICHHS KAJICHJAPHOTO TUIaHa TOPHBIX paboT.

Bce ocranbHble Tpaduyeckue U Ipyrue mMaTepuaibl, HEOOXOIUMBIE NIl IPOEKTUPOBAHUS U
OTCYTCTBYIOIIME B TEOJIOTMUECKOM OTYETE, COCTaBIAIOTCA 3aHOBO C HCIOJIb30BAHUEM
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NEPBUYHON JOKYMEHTAlMU (KOJOHOK OypOBBIX CKBaXHMH, 3apUCOBOK TOPHBIX BBIPAOOTOK,
pe3yIbTaTOB XUMHUYECKUX aHAJIU30B U JP.).

1.4. MeToauka onpeaeJIeHusd Ka4eCTBEHHOH XapaKTEPUCTUKHU ITOJE3HOI0 UCKOIIAE€EMOI'0

BeiOop Merona ompezneneHMs KadyecTBa IIOJIE3HOTO HCKONAEMOI0 B IPOEKTUPYEMBIX K
OTpa6OTK€ OTaXXaxX MJIM Ha Yy4YaCTKaX IaXTHBIX oIk MMPOU3BOAUTCA C YYCTOM KOHKPCTHBIX
O0COOEHHOCTEH  paccMaTpuBaeMOro  MECTOPOXKIEHMS M CIOXKMBIICHCS — NPaKTUKU
IPOEKTUPOBAHHUS.

PacueT XxuMu4ecKkoro cocraBa, Kak 1 MHOTHUX JAPYIHX ITOKa3aTelel XapaKTepUCTUKU, BEeTCs
OT YaCTHOTO K 00IIEMY, T.€. OT JIEMEHTAPHBIX YacTell 3aacoB K UX COBOKYMHOCTH. B Hamnbosee
o0meM BHJAE 3TO O03HAYaeT, YTO XapaKTepPUCTHUKAa 3alacoB B KOHType OTpPabOTKH JOJDKHA
MOJIYYHUTBCA H3 XAPAKTCPUCTHKU OTACIBbHBIX OKCINUIYAaTAllMOHHBIX YYAaCTKOB MWJIN Saﬂe)Keﬁ;
XapakTepUCTHKa KauyecTBa 3allacOB ydyacTKa WM 3aleKU - W3 XapaKTEepPUCTHKH 3aracoB
IKCIUIYaTallMOHHOTO 3TaXka W T.I. (T.€. W3 3alacoB KadyeCTBEHHOI'O YydacTKa, TUIla, COpTa,
Pa3sHOBUIHOCTH).

B cooTBeTrcTBHU C dTUM noacCueTy NpcAmCCTBYCT BBIACICHUC KAaUYCCTBCHHLIX YYAaCTKOB, 4 B
npefenax 3THX YYacTKOB BBIJICJIEHHE B COOTBETCTBMM C KOHAMUUSAMH (WM HHBIMU
ClicuaJIbHbIMU TCXHHUYCCKHUMU yCJIOBI/IFIMI/I) TUIIOB, COPTOB H paSHOBHHHOCTCﬁ II0JIE3HOI'O
HCKOIIaeMOI0, UMEIOIIUX KaKoe-I1M00 MpaKTU4ecKoe (HampuMep, TeXHOJIOTHYECKOe) 3HaUYCHHE.
[TogpoOHee 0 BhIIEICHUH TUTIOB COPTOB PY/ U T.II. CKa3aHO HHIKE.

MaccoBble 10U OCHOBHBIX U COIYTCTBYIOIIMX XHUMHMYECKHMX KOMIIOHEHTOB, HMEOLIUX
IPOMBIIIJIEHHOE 3HAYEHUE, B IOJIE3HOM HCKOIAEMOM ONPENENSIIOTCS  JUId  KaXKJI0To
Ka4eCTBEHHOI'0 y4yacTKa W JJIS KaXJOro TEXHOJOIMYECKOro COpPTa WM THIA €ro Jaxe B TeX
ClIydasiXx, KOIJa IIOCJE€IHHE HEe TOAJAI0TCs TIeOMETpU3alud U 10 JTOW MNpUYMHE
IOJICUMTBIBAIOTCS. CTATUCTUYECKUM MeTofoM. OmnpeeneHre MacCOBBIX JI0JIe OCHOBHBIX
KOMITOHCHTOB OCYHICCTBJIACTCA IO PpAAOBBIM Hp06aM W JIMIIb B TCX ClIydadX, KOrga B€Cb METPaXK
BbIpa0OOTOK OXBayeH TIPYMNIOBBIMU IPOOAMHU, JOIMYCKAETCS ONpEIeNeHHEe HUX IO IPYIIOBBIM
npobam.

MaccoBble J0IM OCHOBHBIX KOMIIOHEHTOB B KAueCTBEHHBIX YdacTKax (THUIIAX, cOpTax,
paSHOBI/II[HOCTSIX) JOJDKHBI ONPCACTIATHECA KaK IJII MECTOPOXACHHA B LCJIIOM, TaK H IJId
OTJIENIbHBIX €r0 YacTel U DKCIUTYaTallMOHHBIX ATAXKEN.

[Ipy HamWYMM AOCTOBEPHBIX pa3BEIOYHBIX JaHHBIX (HampuUMep, B TpPaHULIAX 3aracoB
KaTeropuu A WM Ha IUIOIIA/SX, OPOOOBAaHHBIX 110 CETH, OJIM3KOM MO pa3Mepy NMPOEeKTUPYEeMOi
CeTH DKCIUTyaTallUOHHOW pa3BelIKH) MpPEANOYTeHHEe HEeO0OXOJMMO OTJaBaThb BBIUMCICHUIO
COJIEp’KaHUs B DKCIUTYyaTal[AOHHOM JTaXe.

Jlns 3TOrO Ha crnoeBble (MMOrOPU3OHTHBIE) T€0JIOTMUECKHE TUIaHbl Y Pa3BEIOUHbIX BIPAOOTOK
BBIHOCSTCS CpPEJHME IO KayecTBY (TUIY, COPTY, Pa3HOBUJHOCTH) COJEPKAHUS OCHOBHOI'O
KOMIIOHCHTAa B OTPE3KaX CKBAXWH, 3aKJIIFOYCHHBIX B TpaHHULIAX IAAHHOTO JSKCILTyaTallMOHHOI'O
3Ta)ka, MOCJIE YErO B JTAXKE BBIACIAIOTCA KAYECTBEHHbIE ydacTKH. CpeaHHE MacCOBBIE JOJHU
OCHOBHOI'O KOMIIOHCHTA B KAYCCTBCHHBIX Y4aCTKaX IMPU OJHOTUITHOCTH ITOJIC3HOTO UCKOIIAEMOT' O
OTIPEeNeNAIOTCA CPEeTHUM apu(METHUECKUM CIOCOOOM, a CpegHee COAEp)KaHHE OCHOBHOI'O
KOMIIOHEHTa [0 CJIO0 B IIE€JOM - B3BEUIMBAaHMEM Ha 3amachl IOJIE3HOIO MCKOIMAeMOro B
KAaUECTBEHHBIX Y4aCTKaXx.

Jns 3amacoB kateropuit A, B u Ci (g mectopoxkaeHuil 3-4-oif rpynm CIOXHOCTU
re0JIOTHYECKOro cTpoeHus - kareropuit Aq, Bi, C1 u Cy) kauecTBEeHHas XapaKTEpUCTUKA MOXKET
OBITH MMPUHATA TAKXKE 1O OJIOKAM TOJICYETA 3aIMacoB.

XapakTepuCTUKa KaXJI0T0 0JIOKa B LIEJIOM B 3TOM ClIydae pacipocTpaHseTcs Ha I00yio yacTb
6J10Ka.

ITpy HEBO3MOYKHOCTH MOITYYEHHSI XapAaKTEPUCTUKH TIOJIE3HOTO MCKOMAEMOTI0 110 COAEPKAHUIO
OCHOBHBIX KOMIIOHEHTOB JUIsl K&XKJOTO AKCILUTYyaTallMOHHOIO 3Ta)ka, YTO BCerja ObIBAeT CBA3aHO
C MQJIOH IUIOTHOCTBIO Pa3BEJOYHOM CETH WM KPYThIM IAJEHUEM PYAHBIX TE€J, BBIICICHUE
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KaUCCTBCHHBIX YYAaCTKOB JOJIKHO IPOU3BOAUTLCA IO I'PYIIIC TaXXed WM IIaxXTHOMY IIOJIIO B
IEJIOM.

B Tex ciyuasx, Korja HoJ€3HOE MCKOMAEMOE MPEACTABISIETCS] COBEPIIEHHO OJHOPOIHBIM U
HEOOXOMMOCTH B BBIICIICHHMH KaueCTBEHHBIX YYacTKOB (THIIOB, COPTOB, Pa3HOBHIHOCTEH) He
BO3HUKAET, 3aJI€XKb IOJIE3HOT0 MCKONAEMOT0 CIEIyeT Pa3ieiuTh 110 NPOCTUPAHUIO U IaJIEHHIO
(U1 KpyTONAaAIONIMX 3aJIeKel) WM MO TUIomaay (Ul HOJIOTONaJaoONNX U TOPU30HTAIBHBIX )
Ha HECKOJIBKO YacTeH M 110 3TUM YacCTSAM BBEIUHMCIIATH CpeaHee COACPIKAaHUEC OCHOBHOC U APYrux
(mp1 HEOOXOIMMOCTH) KOMIIOHEHTOB. TOJIBKO Ha OCHOBE TAKOT'O IMOJACYETa AOIMYCKAEeTCs AeaTh
OKOHYATEJIbHOE 3aKII0UCHHE 00 OJTHOPOJAHOCTH COCTABA IOJIE3HOI'0 HCKOIAeMOro.

Bo Bcex ciywasix pacuJeHEHUs 3aJIe)Xell HEOOXOAMMO MPHIEPKHUBATHCS, YTOOBI B OJHOH U
TOW K€ BBIICJICHHON 4YacTH (Ka4eCTBEHHOM yYacTKe, THIE, COpPTe, Pa3HOBUIHOCTH) HE OBLIO
PE3KOI HEBBIJEP)KaHHOI 10 TUNIOTHOCTH PAa3BEIOYHON CETH.

HpI/I HaJIMYUM  TaKoH HECBBIACPKAHHOCTU  CICAYCT Pas3AacCiiiTb  BBIACJICHHBIC YaCTHU
(Ka4eCcTBEHHBIE YYacCTKH, THUIBI, COPTa, PAa3HOBHUAHOCTH) IO CTENEHH pa3BEIaHHOCTU (IO
KaTEeropusM 3a1acos).

[Ipy BBIMHMCIEHUHM CPEIHETO COJEpKAaHUS XMMHUYECKHX KOMIIOHEHTOB (Hampumep, jKelesa,
cepsl, ocdopa u Ap. B KeNe30pyTHBIX MECTOPOKICHUAX) HEOOXOJMMO MOMHHUTH, YTO HE BCE
pa3BeOYHbIe BHIPAOOTKM JONMYCTHMO YYMTHIBaTh OAWHAKOBO. Hampumep, NaHHBIE KaHaB |
mrypdoB clenyeT UCKIIOYUTh BOBCE M3 PAcUeTOB MO XUMHYECKOH (M (PH3MKO-MEXaHUYECKOH )
XapaKTEePUCTHKE MOJIE3HOI0 MCKOIAeMOr0 U3 NMEPBUYHON 30HBI, €CIIH 3aJIeKU B MECTOPOKICHUN
NOTpyXaroTcsl Ha OOJIbLIYI0 IMyOMHY M B HUX UYETKO BbIpa)K€HA BEpPTUKaJIbHas 30HAIBbHOCTh
(HanmpuMep, NMpH HAJIMYUU 30HBI BBHIBETPUBAHUS WJIM OKUCICHHS), MEPECCUCHUS Pa3BEIOYHON
BI)Ipa6OTKOI>'I 3aekKed 10 KOCBHIM yrijiaM JAOJDKHBI YUWUTBIBATHCA HHA4Y€, 4YCM HOPMAJIbHBIC
nepecevyeHus 1 T.1.

KauecTBeHHast o1jeHKa MHTEpPBAJIOB, CEKYILUX 3aJI€XKb M0J] YIJIOM MeHee 45°, yUUThIBAaeTCs C
NONPAaBOYHBIM KOA(Q(HUIMEHTOM Ha JUIMHY UWHTEpBaja, pPaBHBIM CHHYCY YIJa BCTPEYH
pa3BeIOYHOI BHIPAOOTKU C KOHTYPOM 3AJICHKH.

PaccuntanHoe BbIIEYyKa3aHHBIM CIOCOOOM  COJEp)KaHHE OCHOBHBIX KOMIIOHEHTOB B
II0JIE3HOM HMCKOIIAaeMOM, 3aJIETAIOIIEM B HEpax, IPUHUMACTCS [IPU COCTaBICHUH KaJIeHJapHOTO
IUIaHa TOPHBIX padoT ISk MPOEKTA.

OpHOI W3 TJIaBHBIX 3aad MPHU COCTABJICHWU KaJICHIAPHOTO IUIAHA SIBJSIETCS OOecIeYeHue
BBIJICPKAHHOCTH BO BPEMEHM COCTaBa IIOJIE3HOTO MCKOIAeMOro, HampaBIseMOro B
PydonoaAroToOBKY, KakK IO COACPKAHHWIO OCHOBHBLIX KOMIIOHCHTOB, TaK W II0 COOTHOIICHHIO
TUIIOB, COPTOB M pa3zHOBHHOCTeH. Yale Bcero 3Ta BBLAEP)KAHHOCTh MOXET JOCTHraThCs Ha
OTHOCHUTCJIBHO HerOﬂOHX(HTCHBHBIﬁ Ieproa.

B Takux ciy4asx B IpOEKTe pPYIONOATOTOBUTENbHBIX (AOPUK JOMKHO YUMTHIBATHCS
M3MEHEHHE COCTaBa I0OBIBAEMOT0 MOJIE3HOTO NCKOMIAeMOTO BO BPEMEHH.

Ecnu mpoekTupyercss UCIONb30BaHUE MOJIE3HOTO MCKOMmaeMoro 6e3 oOoramieHus, TO TaKUM
*Ke 00pa3oM, Kak 3TO JeNaeTcsi B OTHOIIEHHWH OCHOBHOTO KOMIIOHEHTA, ITOJCYHTHIBAIOTCS
coJiepKaHue APYTruX JUMHUTHPYEMBIX KOMIIOHEHTOB (Hampumep, cepa, ¢ocdop, KpemMHe3eM,
TJIMHO3CM, OKHUCH KaJIbLUA U Mardvs WU APYTyU€ IMOJIC3HBIC WKW BPCAHBIC MMPUMECH, MCb, IIUHK,
CBUHEII, MBIIIbSK, HUKENb U T.I1.).

Ecnn mpoektupyeTrcss MCIONB30BaHUE IMOJE3HOTO HCKOMAeMOro C OOOTallleHHueM, IOJCYET
COJepKaHHs B HEM BPEOHBIX (IIOCYIOIMX W MPOYMX IOMYTHBIX KOMIIOHEHTOB, KpOMe
H3BJICKACMBIX IIpU O6OFaI]_[eHI/II/I IMPOMBIINIJICHHO HEHHBIX, MOXET IMPOU3BOAUTHECA YIPOIICHHO
CTaTUCTHYECKUM WIH CpelHeapu(METHUECKUM METOAOM I0 KaYeCTBEHHBIM YYacTKaM, THIIaM,
copTaM HW PAa3HOBHUAHOCTAM HWJIM 110 KpPUBBIM KOppeHHHI/IOHHOﬁ 3aBUCUMOCTH MCXKIY
COJIepKaHNUEM 3TUX KOMIIOHEHTOB M COJIEpKaHUEM OCHOBHOTO KOMITOHEHTA.

ConepmaHI/Ie K€ IMOIMYTHO M3BJICKACMBIX IIPOMBIIIVIICHHO IEHHBIX KOMIIOHCHTOB WJIM BPEAHBIX
npuMecei JOJDKHO TMOJACUYMTHIBATHCS TOYHO TaK K€, KaK OCHOBHOI'O KOMIIOHEHTa (HaIrpumep,
docopa B amaTUTMArHETUTOBBIX pyAax) IO KAadyeCTBEHHBIM YydacTKaM, THIIAM, COPTaM
H0JIE3HOT0 UCKOIIAeMOTO.
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OObeMHas Macca sl TIOJICYeTa 3aMacoB MOJIE3HOTO HCKOMAEMOT0 B MPOEKTE MPUHUMAETCS 110
JAaHHBIM T€0JIOTHYECKOT0 oT4eTa, anpooupoBanHoro ['K3, wiau mo JaHHBIM 3KCIuTyatanuu (s
JEHCTBYIOIUX MPEIIPUATHIA), TAK)KE apOOMPOBAHHBIM B YCTAHOBJICHHOM IMOPSIKE.

JIJ1st MEeTaINTMYECKUX MTOJIE3HBIX HCKOIMAeMbIX 00beMHAas! IUIOTHOCTD ONPEACIISIETCS 10 KPUBBIM
nJIn ypaBHeHI/ISIM 3aBUCUMOCTH O6’b€MHOﬁ IIJIOTHOCTHU OT co;[epxcaHI/m OCHOBHOI'O KOMIIOHCHTA,
KOTOpBIC OOBIYHO MPHUIIATAIOTCSA K T'€OJIOTHYECKOMY OTYETY, WIIM MO KPHUBBIM, KOTOPHIE MOT'YT
OBITH TOCTPOEHBI MpPHU MPOCKTHPOBAHUM MO TEPBUYHBIM JIAHHBIM OMpEICNCHUsT 0O0BEeMHOMN
IIJIOTHOCTH.

I[JISI IIJIOTHBIX ITIOJIC3HBIX HCKOIIaCMBbIX, Hpe[[CTaBJIeHHbIX CKaJIbHBIMHU HOpOI[aMI/I,
MPAKTUYECKOTO 3HAYCHHUS HE MMEET BOIPOC O TOM, Kakas 0ObeMHas IJIOTHOCTH OINPEACsACTCS
HpI/I pa3Bem<e, HpI/I GCTCCTBGHHOﬁ BJIaXKHOCTH, B BOJOHACBINIICHHOM HJIN CYXOM COCTOsAHHHU, TaK
KaK BIIMSHHE BJIQKHOCTH B 3TOM Cllydae 3HAYUTEIBHO MEHBIIE TOYHOCTH OINpEACIICHUSI
o0bemMHON TMoTHOCTH. Korjga ke TOoJie3HOE HMCKOIMAaeMOe IMPEACTABICHO PBIXJIBIMU MU
MOJIYCKAJIBHBIMU TOPOJIAMH, M BJIIAKHOCTh MX MOXKET MCHATHCS B IIUPOKHX Ipeeiiax, uTo,
€CTECTBCHHO, JIOJDKHO CKa3bIBaThCS HA BEIMYMHE OOBEMHOH IUIOTHOCTH, B TIPOEKTE
IMPUHUMAETCS OObEMHAs IUIOTHOCTH IOJIE3HOTO MCKOIAeMOI0 IMPU €CTECTBEHHOW BIIAYKHOCTH.
COOTBGTCTBGHHO 3TOMy M 3ariacbl B HpOGKTe yLII/ITI)IBaIOTCﬂ BO BHa)KHOﬁ Macce, HpI/I‘-IeM B
TaONMUIIAX YKa3bIBACTCSI BIIAXHOCTh, IPH KOTOPOH TOJCYUTHIBAINACH 3alachl MOJE3HOTO
uckonaemoro. J[ias TycTBIX TIOpOX, B CiIy4ae OTCYTCTBHUS CHCIHAIBHBIX HCCIICIOBaHUH,
00BbeMHas TNIOTHOCTD OIPEASSACTCS 10 CIPABOYHHKAM.

B mpoekrax pacmMpeHHss M PEKOHCTPYKUMH PYJHUKOB HAa  OKCIUIyaTUPYEMBIX
MECTOPOXKICHUSX BIAKHOCTh PYII, HANPABJISIEMbIX HAa 000raTUTEIbHBIC (PaOpPHUKK, IPUHUMACTCS,
KakK HpaBI/IJIO, Ha OCHOBAaHHH NAaHHbIX, HAKOIIJICHHBIX HpI/I E)KCHJ'IyaTaIII/II/I.

Koaddunuentsr kpenoctu pya u mopon mno mkaie npod. [IporonssikoHOBa OnpeaesStoTCs B
HpOGKTC 110 HpﬂMI)IM JTAHHBIM T'€OJIOTUYCCKOI'0O OTYECTA MJIM KOCBCHHO IIO0 TAHHBIM O HpeHCHaX
NPOYHOCTU TPH CXKATUU, O KATETOPUAX OYpPUMOCTH, M TPOYUM IIOKA3aTeNsIM HCCIICOBaHUMN
(GU3MKO-MEeXaHNYeCKUX CBOWMCTB. [lo 3KCITyaTHpyeMbIM MECTOPOXICHHSIM K03 uumeHTh
KPEIOCTH MOPO/] M MOJIE3HOT0 UCKOMIAEMOT0 OIIPEIEIISIOTCS C YUETOM JaHHBIX SKCILTyaTallnu.

[Tpu ompeneneHUU KPENMOCTH HA OCHOBE ITAHHBIX NETPOTPadUUIecKOro OMUCAHUS IOPOJ U
MOJIE3HOTO MCKOMAeMOTro M JAaHHBIX O Tpeaenax MPOYHOCTH TPU CKATUH, MPUBOJUMBIX B
T'€OJIOTUYECKOM OTUETEC, A0JJIXKHAa yLII/ITBIBaTI)CH H€O6XOI[I/IMOCTI) BHCCCHUA HOHpaBO‘-IHBIX
(moHmkaromux) KOIPPUIMEHTOB B CBSI3M C OCIHA0JEHHOCTBIO MaccuBa, HalIUYHEM
OTJICTBHOCTEH, TPENIMHOBATOCTH | T.J1. OCOOEHHO 3TO HEOOXOAMMO TSI TIOJIE3HBIX MCKOMAEMBIX
Y TIOPO/I C BBICOKUMU 3HAYEHUSMH TIpejiesia MPOYHOCTH MIPH CHKATHH.

Ecin mone3noe wuckomaemMoe H TIOPOJBI, CJIararolde MECTOPOXKICHUE B IEJIOM HITU
OTJIENIbHBIE €r0 YYacTKH, OONagaroT KaKUMHU-THOO OcOObIMH CBOWCTBaMHU (TOBBIIICHHAS
TJIMHUACTOCTD, TUTMTYATOCTh, PACCIIAHIIOBAHHOCTh, HAIMYUE OCTA0ICHHBIX 30H U T.I1.), TO CIEAYeT
yIETUTh 0CO00€ BHUMaHUE XapaKTEPUCTUKE TAKUX CBONCTB, YTOOBI OHH MOTJTU OBITH YUTEHBI B
COOTBETCTBYIOIIUX pa3Jieiax MPOoeKTa.

OO0beM U XapakTep OMpeleTeHHs KaueCTBEHHOW XapaKTePUCTHKU TOJE3HOTO HCKOMaeMOTro
HpI/I HpOGKTI/IpOBaHI/II/I 3aBHUCAT OT IIOJIHOTBI M KadyeCTBaA HCXOAHBIX JaHHBIX MaTepI/IaJ'IOB. B
U7eanbHOM ciy4yae OJOKMPOBKA 3aMacoB B MOCIEAHHX JOKHA OTBEUaTh YCIOBHIO, IPU KOTOPOM
0JIOKM MOJIcYeTa 3anacoB (T€0JIOrHYecKre OJIOKM) HE TOJDKHBI BKIIIOYATh B CE0S:

3arachl MOJIe3HOr0 UCKOMAeMOT0 Pa3HbIX TUIIOB, COPTOB;

PYIHYIO MacCy, 3HAYUTEIHHO PA3IHYAIONIYIOCS 110 KO3()PUIMEHTY pPyTOHOCHOCTH.

[Tpu TakOM COCTOSTHUU MCXOJHBIX MAaTEpHUaIOB U HE3HAYUTENbHBIX KOJIECOAHMSX KauecTBa B
mpelenax copra JaHHbIE JUIsi KadyeCTBEHHOW XapaKTEPUCTHKH IOJIE3HOTO HMCKOITAaeMOTO B
MPOEKTe MOTYT OBITh 3aMMCTBOBAHBI, KaK YK€ ObLIO CKa3aHO BHINIE, U3 UCXOAHBIX MaTEPHAJIOB
MmoJicyeTa 3amacoB. B Takux ciiydasx KauyeCTBEHHAs XapaKTEPUCTHUKA TOJICYCTHOTO OJI0OKA MOXKET
OBITH pacIpoCTpaHeHa Ha MO0y JOJI0 MOACUYETHOTO OJI0Ka (PKCILTYyaTaI[MOHHBIN OJIOK, dTaX U
T.IL.).
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B ciydae jke HEMONHOIIEHHOW OJIOKMPOBKH IOJCYETA 3alacoB B MCXOJHBIX MaTepualiax U
OonbpIIMX KoseOaHUil KauecTBa B Mpejesiax copTa MpU MPOEKTUPOBAHUN HEOOXOUMO YCTPAHUTh
BBISIBJICHHBIN HEIOCTAaTOK IyTeM HW3MEHEHHs OJIOKUPOBKHM, BBIJCICHHS KAaueCTBEHHBIX 30H,
nepexo/ia Ha MOoJICYeT METOOM OJIMKalIIero paiioHa Uil IPYTMMH MYTSIMHU, B 3aBUCUMOCTU OT
KOHKPETHBIX OCOOCHHOCTEH MECTOPOKICHUSI.

1.5. MeToauka moacyera 3amacoB MOJIe3HOr0 HCKOIIAEMOro

3amacel OJE3HOr0 MCKOMAEMOro a TPaHMLaX pa3padOTKU, IPUHUMAEMBIE Ui ONPEACICHUs
IPOU3BOJUTENBHOCTH TPEANpPUATUS M CPOKOB €ro CYyIIEeCTBOBAHUS M  IOAJEXAIINe
MapKIIEHIEPCKOMY YUEeTY IPH IKCIUTyaTalluy, TOACUYUTHIBAIOTCS 110 O0IIEN3BECTHBIM (hOpMYyIIaM
U METOJIaM JUIsl KaXKA0T'0 SKCILTYaTalluOHHOTO 3Taxa.

3amacel B rpaHuIax pa3pabOTKH IMOJCUYMUTHIBAIOTCS C MOJpPA3/eICHHEM Ha OalaHCOBBIE U
3abanaHCOBBIC pa3ienbHO 1o KaTeropusim A, B, C1 u Ca.

[Ipu momsemHOM crmocobe pa3pabOTKH MECTOPOXKACHUS TOACYET 3aracoB MPOH3BOIUTCS
METO/I0M BEPTHKAJIbHBIX MapauIeIbHBIX CEUEHHH (II0 T€0JIOTHYECKUM pa3MepaM) C pas3ieieHueM
Ha KCIUTyaTallMOHHbIE 3TaKU WM KAKUM-THOO0 JPYrUM METOJIOM, OTBEUYAIOIIUM I'€0JIOTHYECKUM
0COOEHHOCTSIM MECTOPOXKIECHUS.

Ecnu mopcyer 3amacoB MeCTOPOXKACHHWS ObUT MPOUM3BEACH JAPYIMM CIIOCOOOM, HAIlpHMeEp,
METO/IOM T'€0JIOTHYECKUX OJIOKOB WJIM METOJIOM OJHOPOJHOIO T'€0JIOTHYECKOro paszpesa, Tornaa
MOJICYET 3alacoB MO 3TaKaM MPOU3BOAMUTCS TAKXKE METOJAOM BEPTUKAIbHBIX I'€OJOTMYECKHX
pa3pe3oB, HO OT/AENbHO 110 Ka)KJOMY BbIIEJIEHHOMY OJIOKY.

Bo Bcex cityuasix 3amacel 1 MacCOBBIE JJOJU KOMIIOHEHTOB IOJICUUTHIBAIOTCS MO BBIACIIIEMbIM
B IIPOEKTE THUMAM M COpTaM IOJIE3HOro uckomnaemoro. Hapsnay ¢ moxacdyerom 3amacoB U
COJIep’KaHUM B rpaHMIIaX pa3padOTKH MOACUYUTHIBAIOTCS (AJ11 KOHTPOJIS) 3alachl U COJEpKAHUE
3a rpaHUllaMH pa3paboTku. B cymme Te W Jpyrue AODKHBI OBITh PaBHBI 3amacaM u
coziepkanusM, yreepxkieHHbIM ['K3 unu no ['ocyiapctBeHHOMY OasiaHCy 3amacoB.

ITpu pacxo’keHUM [aHHBIX NPOEKTHBIX IIOACUETOB C 3amacamu, yrBepxacHHbiMU ['K3,
IPOCKTHBIE MOJCYETHl NMPHUBOIATCS B COOTBETCTBHE ¢ mudppamu mo mportokory I'K3, ecnm
pacxoXaeHue HaxoguTcs B Ipenenax To4yHocTu nojcuera (5-10 %), B mpOTHBHOM ciiyyae
JIOJI’KHBI OBITH BBISIBJIIEHBI U ITOAPOOHO pa3paboTaHbl IPUUMHBI PACX0XKICHUSI.

Eciim Ha MeCTOpOXXIEHUM YUYTEHBI 3alachl IOMYTHBIX IOJE3HBIX HCKONAEMBIX U
KOMIIOHEHTOB, OHU JIOJKHBI OBITH MTOICYUTAaHbI B IIPOEKTE.

Pe3ynpTaThl mojacyera CBOJIATCS B TaOJHMIBI, B KOTOPHIX 3amackl MO THIaM U COpTaM
OPUBOJATCS KaKk B OOBEMHBIX €IMHHUIAX, TaK M B EIUHUIAX MacChl. 3amachkl JalTCS C
MOJpa3/IeIEeHUEM Ha HKCIUTyaTal[MOHHBIE 3TaXH, OalaHCOBbIE U 3a0ajJaHCOBBIE U HAa KaT€rOpHUH
A,B,CiuCs.

Cratuctuyeckue JaHHbIE O MOIIHOCTH TeJl II0JIE3HOT0 UCKOIIAeMOr0, €r0 COPTOB U THUIIOB €TO0,
a TaKKe MPOCIOeB MYCThIX MOPOJ TMOJy4aroT BBIOOPKOM IO pa3BElIOYHBIM BbIpaOOTKaM,
PacroI0KEHHBIM 110 PABHOMEPHOU CETH.

1.6. OGocHOBaHMEe METOANKH H 00bEMOB Ie0/10r0pa3Be0YHbIX padoT

B mpoekTe MOMKHBI OBITH 0OOCHOBaHBI METOJIMKA U OOBEMBI I€0JIOTOPa3BEAOYHBIX padoT,
MOJJICKAIINX  BBIMIOJIHEHUIO HAa  CTagusAX CTPOMUTENICTBA TOPHOTO TNPEANPHUATHS U
MPOMBILUIEHHOM 3KCIUTyaTallui MECTOPOKIACHUSI.

[TockonbKy OCHOBHBIMH 3a/ladaMd OSKCIUTyaTallUOHHOW pa3BEIKU SIBISIOTCS YTOYHEHHUE
YCIIOBHM 3ajleraHus, KOJIMYECTBA M KayeCTBA MOJE3HOIO0 HCKOMAEMOIr0 B JKCILTyaTallMOHHOM
0JIOKE WM JIPYyrol BHIEMOYHOH €AMHUIIE CETh Pa3BEIOYHBIX BHIPAOOTOK JOKHA 00ECIEeYUTh
MOJTyuYeHUe HaIeKHOU HH(POPMAIIUU TI0 KKIOW U3 ITUX EAMHHII.

MeTtoanueckoil OCHOBOW JUIsl OMpEeieHUs BHJIOB MU O0BEMOB PabOT IKCIUTyaTallMOHHOM
Pa3BEKHU SBISIOTCS JEUCTBYIOIINE U OTPACIU HOPMATHUBHBIE U MHCTPYKTUBHBIE IOKYMEHTHI 110
re0JIOTOPa3BeI0YHOMY OOCITY)KMBAHUIO TOPHBIX TPEITPUATHH.

OCHOBY CeTH HKCIUTyaTallAOHHOW pPa3BEJKH, KAaK MPaBUJIO, JOHKHBI COCTaBIATh TOPHBIE
BBIPAOOTKH.
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CKBaXMHBI B OCHOBHOM HCIOJIB3YIOTCS AJIsI CTYIICHHS Pa3BEJOYHON CETH M OKOHTYPHBAHHUS
PYIHBIX TeJl Ha 3KCIUTyaTallMOHHBIX TOPU30HTAX U MOJIITaKaAX.

s OypeHus: pa3BEAOYHBIX CKBaXXHH JIOJDKHBI IPEIyCMATPUBATHCS KaMephl, pPa3Mepbl
KOTOPBIX OMPEIENAI0TCS rabapuTtaMu MPUMEHSIEMOro O0OpyAOBaHUS U TMpaBUIAMH TEXHUKHU
0€30MacHOCTH.

OO0beMbl TOpPHBIX U OypoBBIX pabOT MO HKCIUTyaTal[MOHHON pa3BeIKe OMpPEeesIIOTCs
KOJIMYECTBOM  JOOBIYHBIX €IUHUI, O0OECIEUYHBAIOIINX TOJOBYI0 IPOU3BOJAUTEIHHOCTH
MPEPUATHS 110 CHIPOH pyZe, U CO3/1aBaeMOil I'yCTON pa3BeAOYHON CEThIO B HUX.

PacueTHOe KOMMYECTBO Pa3BEIOYHBIX CKBAKHH M WX OOMIMA METpaxk B IKCILUTyaTAIIHOHHBIX
Osokax crneayeT yBeanuuth Ha 20.....30 % Ha HenpenBUIeHHbIE PaOOTHI.

KonmuecTBO u pasmepbl Kamep Ui MPOXOJKH Pa3BEIOYHBIX CKBAXHH ONPEICIISIOTCS
YCIIOBUSIMU PACIOJIOKEHUSI UX B J3TaXKE U TEXHHYECKHMMH XapaKTePUCTUKAMH IMPUMEHSIEMOTO
000py1I0BaHUs.

[TorpeOHOE KOIMYECTBO OypOBBIX YCTaHOBOK (M) JyIsi BBIMIOJIHEHHUS IMPOCKTHOTO O0Bbema
pa3BEOYHBIX CKBAKUH IKCIUTYaTAIIMOHHOW Pa3BEIKU OMpeeIseTcs o GopmMyie:

UAE o

p'z (1.1)

e

rjae:

L - npoekTHBI 00beM OypeHHs CKBaXKUH HA PACUETHBIN TOM, M;

k - morpaBouHbIit KO3 UIIHEHT HA CI0KHOCTH OypEHUS;

n - HOpMa BpeMeHU Ha OypeHue 1 M CKBa)KUHBI, CTAHKO-CMEH;

P - KOJIM4YeCTBO pabo4YnX CMEH B TONY;

Z - KO3 PUIHEHT UCIIOB30BAHUS OYPOBBIX CTAHKOB.

Jis  TpoXOAKM — CKBRXHH  NPEIyCMAaTpPUBAIOTCS  KaMepbl  pa3MelieHus OypoBOTO
000pyT0BaHUs.

OnpoboBaHKue TMOJNE3HOTO MCKOMAEMOro M BMEHIAIOIIUX (3aCOPSIOMIMX) MOPOA JOHKHO
OCYIIECTBIISITHCS ITyTEM 0TOOpa Mpo0d U3 KepHA pa3BeJOYHBIX CKBaKUH M CTEHOK BHIPAOOTOK MK
reo(pU3NIeCKUMH METOIaMHU.

JUTMHBI WHTEPBAJIOB OMPOOOBAHUS JIOJDKHBI OBITh PAaBHBIMH W KPATHBIMH MHUHUMAIBHON
MPOMBINIJICHHOW  MOIIHOCTH PYAHOTO Tena (3alie’kM) W MaKCUMAJIbHOH  MOIIHOCTH
BHYTPHUPYIHBIX TPOCIOEB CIA000PYICHEBIX WIN MYCTHIX 1Mopoja. CTEHKH TOPHBIX BBIPAOOTOK
onpoOyroTcss mTypHBIM UM 00po310BBIM criocoOoM. CeTh OMpoOOBaHMs, AJTMHA U CEUEHUE
00po3apl BHIOMPAIOTCS B 3aBUCUMOCTH OT Iejeld ompoOoBaHWS W (PUIUKOMEXAHHMUYECKHX
MoKasareieil mosie3sHoro uckomaemoro. Heobxomumocth 00opo3moBoro u  MTY(HHOTO
ONpoOOBaHUSI HA TMPOCKTHPYEMOM PYyTHHUKE TOJDKHA PAaCCMATPUBATHCS B Ka)XIOM KOHKPETHOM
ciyuae.

B mepuox skcruryataliui MECTOPOXKICHUSI OCHOBHBIM BHJIOM ONPOOOBAaHUS JOJKHBI CTAaTh
reo(pu3NYeCcKre METOIBI.

['omoBeie 00bEMBI T€OPU3NUECKOTO OMPOOOBAHHUS 3aBUCAT KaK OT OOBEMOB Pa3BEIOUYHBIX
paboT, Tak U 00BEMOB B3PBIBHBIX CKBa)XMH, MOJATOTOBUTENBHBIX M HAPE3HBIX BHIPAOOTOK.
XUMHUYECKOE OTPOOOBAHUE B TOM CIIydae JIOJHKHO BBICTYNATh KaK KOHTPOJIEHOE.

PacuetHoe koiHMuecTBO reou3nyueckoro 0OOpyAOBaHUS ONpeNeNsIeTcss Ha OCHOBE 00BEMOB
reo(U3NIECKOro OmpoOOBaHUS, TEXHWYECKMX XapaKTePHCTHUK MPUHUMAEMOW aImapaTypsl H
pexxuma paboThl pabOTHUKOB TEOJOTHYECKOM ciyxkObl mpennpustus. CMeTHas CTOMMOCTb
nproOpeTaeMoro 000pyI0BaHUS YCTAHABIMBAETCS TI0 COOTBETCTBYIONINM [IEHHUKAM.

[ITaTel T€OJOTUYECKON, THUAPOTeOIOTHIeCKON, MapKIIEHACPCKONH U reopU3nIecKoil cIyK0
POEKTHPYEMOTO TIPEIIPUATHS OMPEIEISIOTCS, UCXOAS U3 €r0 MOIIHOCTH, TPYIIIBI CIIOKHOCTH
MECTOPOKICHHUS M 3alpOEKTHPOBAHHOIO 00BeMa paboOT MO SKCIUTyaTallMOHHOM pa3Belke U
THJIPOTE€0JIOTUIECKOMY OOCITY)KUBAHHIO.

YucnenHocts OypoBbIX pabounx ompenensercs no EHB nHa OypoBble paboThl Ha OCHOBE
00beMOB OypeHHs, U KOJUYECTBA OJHOBPEMEHHO pPabOTAIOMIMX CTAyKOB M peXuMa pabOTHI
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npennpusaTis. YUCICHHOCTh 3aMEPINUKOB TEOJIOTHYECKON CIyXKObl Ha MOA3EMHBIX PYTHUKAX
JIOJDKHA YCTaHABJIMBATHCS IO (PaKTUYECKOHN CPEeTHEOTPACIIEBOM CTATHCTHKE.

UncneHHOCTh HHKEHEPHO-TEXHUIECKOTO IePCOHANa TO3EMHBIX PyJTHUKOB YCTaHABINBACTCS
10 JICWCTBYIOIMM HOpPMATHBAM WIIH TI0 (PaKTUYECKOH CPEeTHEOTPACIICBOI CTATHCTHKE.

B mpoektax MON3EMHBIX PYJHUKOB JOJDKHBI — ONPEACNATHCS BUIABI M OOBEMBI
Te0JIOrOpa3BeIOYHBIX PabOT, HEOOXOIUMBIE Ui OOECHCUEHHUS CTPOMTENBCTBA KalTUTAIBHBIX
TOPHBIX BBIPAOOTOK (CTBOJIOB, KBEPIILIATOB, IITPEKOB, KAMEP PA3TMYHOTO HA3HAYCHUS U T.1I.).

OO0bemMBbl ITHX PabOT 3aBUCIT OT I'E€OJOTMYECKHX OCOOCHHOCTEH MECTOPOXKICHHS, CTETICHU
€ro U3y4EeHHOCTH, MECTOIIOJIOKECHHS BCKPBIBAIOIIUX TOPHBIX BHIPAOOTOK U MEpedHs TpeOyemoi
Te0JIOTMYECKON, HHKEHEPHO-TECOJIOTHUECKOW U THAPOTEOIOrHYECKON HHPOPMAIIUH.

3arpaThl Ha 3TU PabOTHI ONMPEACISAIOTCS MO CYHICCTBYIONIUM I[EHHUKAM WM BKIIOYAIOTCS B
IJIaBy 2 CBOJHOTO CMETHO-(pMHAHCOBOTO pacyeTa Ha CTPOUTEIBCTBO TOPHOTO MPEATIPHSTHS.

Kpome Toro, B mpoeKTe MOKHBI OBITH MPEIyCMOTPEHBI CPEACTBA HA TEOJIOTHYECKOE
00CITy’)KUBaHHE CTPOUTEIHCTBA TOPHOKAIMTAIBHBIX BRIPAOOTOK. 3aTpaThl Ha 3TH PaOOTHI 3aBHCAT
OT MPOJOJKUTEILHOCTH  CTPOUTENIBCTBA  KANUTAIbHBIX  BBIPAOOTOK W YHCICHHOCTH
TeOJIOTHYECKOM CITY>KObI, 00CTY)KUBAIOIIEH 3TH pabOTHI.

B crouMocTh reonorudeckoro oOCIy>KMBaHHS BKIIIOUAIOTCS 3apaboTHas 1uiata pabOTHUKOB
(ocHOBHAs, JONOJHHUTEIbHAS H TIPEMHH), PACXOJbl Ha MNPHOOPETCHUE CIEIOJCHKIBI,
WHCTPYMCHTOB U JIPYTUX MaTepUajoB, KOTOPBIC B OOIICH cymMMe NMPUHUMAIOTCS B pazmepe 3 %
OT OCHOBHOH 3apabO0THOH IIaThl pAOOTHUKOB T'€0JIOTUIECKOM CITYXKOBI.

3arpaThl Ha IeOJIOTUYECKOE OOCITY)KMBAHHUE CTPOUTEIICTBA TOPHOKAIMUTAIBHBIX BBIPAOOTOK
BKITIOYar0TCs B ri1aBy "[Ipoune 3aTpaThl” CBOJAHOTO CMETHO-(MHAHCOBOTO pacyeTa MPOeKTa.

2. OCYUIEHUE MECTOPO)KIIEHI/Iﬁ
2.1. OcHOBHBIE IOJIOKEHUS

IIpoexT ocynieHus JOJKEH IPEeayCMaTpPUBaTh:

IpeJoTBpAIiCHHE TMPHUTOKOB IOJ3EMHBIX BOJ B TOpPHBIC BBIPAOOTKM B KOJMYECTBAX,
HapyIIAOIMNX HOPMAJIbHBIE YCIOBUS Pa3pabOTKH MECTOPOKICHUS;

IpeAyNPEkKACHHE MPOPHIBOB MOJA3EMHBIX BOJA M3 OKPY)KAIOIIUX MOPOJ, M3 BHIPAOOTAHHOTO
IIPOCTPAHCTBA M C MOBEPXHOCTH, TaK KaK 3TO HAPYIIAET YCTOMYUBOCTH MOPOJI M KPEIICHUS
BBIPA0OTOK, a, CJIEJIOBATENIbHO, MPEICTABISET OMACHOCTh IS JIFOJICH, padOTarOIIUX B IIAXTE, U
HapyIIaeT HOPMAJBHYIO IKCILTYyaTaAllUI0 MECTOPOIKICHHS;

BO3MOXKHOCTh CBOCBPEMEHHOI dBaKyalllH JIFOJICH MPU MAcCOBBIX MPOPHIBAX MOJA3EMHBIX BOJ
B IIAXTY;

BOJIOOTJIMB U BOJIOOTBOJ] PYJAHUYHBIX U TIOBEPXHOCTHBIX BOJI K MECTaM MX cOpOca U OYUCTKH,

NPEIOTBPAIIICHUE YTPOXKAIOIIET0 UCTOIICHUSI PECYpPCOB MOM3EMHBIX BOJ, 00ECIICUMBAIOIINX
BOJIOCHA0KEHUE OKPYKAIOIIUX PYIHBIX O0BEKTOB, U UX 3arPsS3HCHUS;

NpeOTBPAIlICHHE pa3MbiBa OEPErOB pycel MOBEPXHOCTHBIX BOJOTOKOB, HApPYIICHHS HX
pEeKUMa U IPO3UH MMOBEPXHOCTHOTO CJIOS TIOYBHI;

MpEeOTBpAIlEHUE OMAaCHBIX TMOCIENCTBUA nedopmalui TOPHBIX TMOPOJ B  pailoHe
MECTOPOXKICHHS U3-3a TIOHW)KCHUS YPOBHS IMOA3EMHBIX BOJI;

COOpPY/KEHHME YCTPOMCTB W JpPYyrH€ MEPOIPHUATHS, IPEAYyCMAaTPUBAIOIINE PETYIMPOBAHUE
MPUTOKA MOJI3EMHBIX BOJ] B BEIPAOOTKH C y4ETOM BO3MOKHOTO MOBBIIICHUS UX HAIOPA;

obecrieueHre TPOBEACHUS APYTUX MEPONPHUATHN, TTPEIOTBPAIIAIONTUX HAPYIICHHE YKOJIOTUH
OKpY’KaroIIen Cpe/ibl;

HCIIOJIL30BaHUE, IO BO3MOKHOCTH, BCEX OTKAUMBAEMBIX BOJ IS IEeJeH BOIOCHAOXKEHUS
(mociie HeoOXOIUMOM OUHUCTKH).

2.2. Bb10op cnioco0a ocymeHus

B MMPOCKTE OCYHICHUA IIPU BLI60pC criocoba OCYHICHUS PCKOMCHAYCTCA PYKOBOACTBOBATHCA
CICOYIOIIUMU IMOJTOKCHUSAMMU:
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[ToBepXHOCTHBIM CHOCOO OCYIIEHUS IMIAXTHBIX TOJEH ClIeayeT MPUMEHSTh MPU HAITHMYUU
BBICOKUX (WIBTPAIMOHHBIX TapaMeTpOB, OOJBIION MOIIHOCTH U BBICOKMX HAIMOpPOB
BOJIOHOCHBIX TOPHU30HTOB TOJ3EMHBIX BOJ. B Oe3HAmMOpHBIX IUIACTaX 3TOT CHOCOO CleayeT
MpUMEHATh TpHu Kodddurmentax dunpTparuu 2-3 M/CyT., a B HAalIOPHBIX IUIACTaX - HE MEHEE
0,5-0,3 M%/cyr.;

[Toa3zeMHBIN CIIOCOO OCYIICHHsI OCYIIECTBIISIETCS TOJIBKO IOJ3EMHBIMH BBIPAOOTKAMHU TIPH
HAIMYUU YCTOWYUBBIX TTOPOJI C BBICOKUMU (DUIIHTPAIIMOHHBIMU TapaMETPaMHU.

B "yuctom" BuAE MOA3EMHBIM CHOCOO OCYIICHHsS TPHUMEHSETCS TOBOJIBHO peako. s
WHTCHCU(PHUKAIMU BOJOOTIAYM TIOPOJ, IOCTHXKEHHsS Hambonbimero sddexra ocymeHus K
JIPCHAKHBIM TOPHBIM BBIPA0OTKAaM JOMOJHUTEIBHO MPEAYCMATPUBAIOTCS APYTUE IPCHAKHBIC
YCTPOMCTBA M3 TOPHBIX BBIPAOOTOK, T.. TO CYIIECTBY 3TOT CIOCOO OCYIICHUS CTaHOBUTCS
KOMOWHHUPOBAHHBIM.

KoMOuHMpOBaHHBI  CIOCOO  OCYHIEHHsSI  OCYHIECTBISIETCS ~ COBMECTHOM  paboToi
BOJIOTIOHU3UTEIIPHBIX CKBaXHWH, CKBO3HBIX (DMJIBTPOB WM APYTHX JAPEHAXKHBIX YCTPOMCTB,
3aKJIaJILIBAEMBIX C MOBEPXHOCTHU, U MOA3EMHBIMU BBIPAOOTKAMH, YACTO C 3aKJIAJbIBAEMBIMH U3
HHUX CKBaKHMHAMH.

Kpome Toro, crmemyer paccMarpuBarb B IPOEKTax  CJCAYIOIIUE  BapUAHTHI
MOCJIEIOBATEILHOCTH TIPOM3BOJICTBA IPEHAXKHBIX PaboOT:

[lapannenpbHoe  OCyIIEHHWE  MECTOPOXKICHMS,  OCYIIECTBISIEMOE  IMAapajuleIbHO  CO
CTPOUTENILCTBOM OKCIUTyaTallUOHHOW IIaXThl, B TEX CIyd4asXx, Korga 0e3 3TOro BO3HHKAIOT
3aTPYAHEHUSI 10 CTPOUTENBCTBY TOPHO-KANMUTAIBHBIX M KalUTaJIbHO-TIOATOTOBUTEIIBHBIX
BBIPAaOOTOK B OTHOIIICHUH O€301TaCHOCTH WJIM CHIDKCHHSI TEMIIOB MX ITPOXO/IKH.

Ornepexaroliee  OCyIIEHHE TpeaycMaTpuBaTh JIMIIb B TOM  CiIy4yae, Korja IO
THUAPOTCOJIOTUYECKUM, OPTaHU3alIMOHHBIM WM TEXHHKO-DKOHOMHYECKUM COOOpPaKCHHUSAM K
OCYIIEHUIO MECTOPOXKICHUS HIIU €r0 OTJEIbHBIX YYaCTKOB HEOOXOAUMO MPUCTYNATh 0 Havajaa
TOPHO-KaIUTAJILHBIX PadoT.

['myOuHYy BOJIOTIOHMKECHHSI B PA3IMYHBIC TIEPUOJIBI pa3paO0TKH MECTOPOKICHHS TIPUHUMATH C
YY4ETOM THUAPOTEOJIOTUYECKUX YCIOBUH MECTOPOXKACHHS, MOCIEAOBATEILHOCTH OTPabOTKU
TOPU30HTA PYIHUKA U TIPOBEJICHUS TOPHO-KAMMUTAIBHBIX U MOATOTOBUTEIBHBIX BEIPAOOTOK.

[Tpu >TOM HaANEKUT MPUHUMATH BO BHUMAaHHME HAJIMYUE CTapbIX MOJ3EMHBIX BHIPAOOTOK U
JIPYTUX OCOOEHHOCTEN MECTOPOKICHHUS.

HeoOxoauMo Takke YYHTHIBAaTh M OSKOHOMHYECKYIO II€I€COOO0pPa3HOCTh MPUHUMAEMBIX
BAapUAHTOB.

[Ipy HanM4UKM BO3MOXKHOCTH OCYIIEHHS IITOJBHEBBHIMH BBIPAOOTKAMH MOXKET OKa3aThCs
11eJIECO00Pa3HBIM BMECTO JBYX HJIM HECKOJIbKUX TOPHU30HTOB UMETh OAWH Oojee TiIyOOKui
TOPU30HT OCYILIEHHUS.

Cxema pacmoJIOKEHUsI JPEHAKHBIX CKBAKUH WU JPEHAXKHBIX (PHIBTPOB MPOECKTHUPOBATH C
YU4ETOM HMMEIOIINUXCS TMOJI3EMHBIX BBIPAOOTOK, MPOEKTa HMX MOCIEAYIONIEr0 MPOXOXKACHHUS, a
TaK)Ke PaCIoJIOKEHUs OTPAOOTAHHBIX YYaCTKOB MECTOPOXKICHUS M KX OOBOJIHEHHOCTH.

2.3. IToa3emHuble ApeHAKHbIE BHIPA0OTKH

[Tpy IpOEKTUPOBAHMU OCYHIEHHS APEHAXHBIMU IIAXTaMU NPUHUMATh OJUH U3 CIEAYIOIIUX
PEKUMOB DKCIUTyaTallVK:

HE3aTOIIIEMbIM, KOrJa 3aToIlIeHHE BBIPAOOTOK HE MOXKET OBbITh JOMYIIEHO JaXke Ha
KOPOTKO€ BpeMsl (HarpuMep, U3-3a 0CIabJIeHUs] yCTOHYUBOCTH MTOPON);

KpaTKOBPEMEHHBIH, KOrja 3aTOIJIEHHE BHIPAOOTOK MOXKET OBITh JOMYIIEHO Ha KOPOTKOE
BpeMs B IIEpHO]I MHTEHCHBHBIX aBOJKOB (BECEHHUX WJIM JIMBHEBBIX);

3aTOIJISIEMBIH, KOIJa JOIyCcKaeTcss Oosiee WM MEHee JJIUTEIbHOE 3aTOIUIEHUE JIPEHAXHBIX
BbIpaOOTOK MaBOJKOBBIMH BOJAMHU HJIM BOAOHM M3 KapcTOB (IIPU 3TOM OKpY’KalOIIHUe MOPOAbI He
JOJIKHBI TEPATH HEOOXOIUMOM YCTOHYMBOCTH).
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[Tpu 3aTOrUIEHUHM APEHAKHBIX BBIPAOOTOK BCE BHIPAOOTKH, HE MOJUICkKAIIUE 3aTOIJICHHIO,
JOJIKHBI OBITH OTpak€Hbl T€PMETUYHBIMU TMEPEMbIYKaMHU, PACCUUTAHHBIMU Ha MaKCHMaJbHO
BO3MOYKHBIN HAIMOP MOA3EMHBIX BOJI WU ITYJIbIIBI.

[Ipy mpOEKTHpPOBAaHMM TOTO WM MHOTO crnocoba OCYIICHHS, MPeayCMaTPUBAIOIIETO
UCTIOJIb30BaHUE TOJ3EMHBIX JIPEHAXHBIX BBIPAOOTOK, CIEAYET pPacCMAaTPHBATh CIEAYIOIIUE
BapHaHThI OCYILICHUS:

COBMEIICHUE IPEHAXKHBIX U IKCITYyaTallHOHHBIX BBIPAOOTOK B OJJHOM IIIAXTE;

COOpYKEHHE aBTOHOMHOM JpeHa)KHOW IIaXThl, HE CBSI3aHHOM C  BbIpabOTKaMH
AKCIUTYaTAllAOHHOM 1IaXThI.

B nepBoM ciydae eMKOCTb BOJAOCOOPHHKOB LIEHTPAJbHOM HACOCHOH BOJOOTJIMBHOMN
YCTAHOBKH JOJDKHA OBITH HE MEHee 4-X 4acOBOIO HOPMAaJIBHOTO MPHUTOKA BOJIbI, IOMHOXEHHOTO
Ha kodd¢umuent 1,2. Bo BTopoM ciiydae oHa MOXKET OBITh NMPHUHATA PAaBHOW 2-X YacCOBOMY
IPUTOKY C TEM K€ K0 (HUITUEHTOM.

B o6oux cnydasx B coorBerctBuM ¢ mnaparpadpom 3.30 CHull 2.06.14-85 cnenyer
npeaycMaTpuBaTh, IPYU 3HAYUTENBHBIX MPUTOKAX BOABI B IIAXTY MCHOJIb30BAHUE CIIELUAIBHBIX
BOJIOCOOPHBIX HITPEKOB, MAapaJUIEIbHBIX OCHOBHBIM LITPEKaM, paclojlaraeéMbIX Ha 0osee HU3KUX
OTMETKaX.

VYKJIOHBI OCHOBHBIX U BOJIOCOOPHBIX IITPEKOB B ATOM ClIy4ae HEOOXOAMMO BbIOUPATh C TAKUM
pacueTom, 4ToObI BOJIa U3 3aIIOJHEHHOTO BOJOCOOPHOTO IITPEKa HE MOCTyMajia mo cOoilKaM ero
C OCHOBHBIM HITPEKOM M HE Mperpaxxaana Obl MyTed OTXO0Ja JItoJIeH M0 OCHOBHOMY IITPEKY K
OKOJIOCTBOJILHOMY J1BOpY. OCOOEHHO Ba)KHO 3TO MPU BO3MOXKHBIX MAaCCOBBIX IMPOPHIBAX BOJBI.
COoiiku TOMKHBI OECIPEMSITCTBEHHO MPOIMYCKATh MOTOK MPOPBaBIIEIiCS BOABI HA BOJOCOOPHBIN
mrTpek. B MecTax conpspkeHHst BOZOCOOPHOTO MITPEeKa ¢ KOJUIEKTOPaMH 3ariTyOIeHHOW HaCOCHON
CTaHIIMM CJEAyeT TMpeAycCMaTpuUBaTh TIAYyXyH TEepPMETHYHYIO T[EpEeMBbIUKy ¢ Tpybdamu,
paccYMTaHHBIMA Ha MaKCHMAIIBHO JOMYCTUMYIO IMPOIMYCKHYIO CIIOCOOHOCTH, KOTOpasi TaKkKe
MOJKET PeryJIupOBaThCS 3allOPHBIMH YCTPOICTBaAMHU.

Ha ocHoBHO#1 BeIpaOOTKE MOJHKHA MPELyCMATPUBATHCS TEPMETHYHAS TIEPEMBIUKa C JBEPBIO,
paccuuTaHHas Ha 0’KHUJaeMble HAOPBI.

[Tpu BBIOOpE GOPMBI U pa3MEpOB CEYEHUS BHIPAOOTOK M 00OpPYIOBAHMUS IMAXTHBIX CTBOJOB
JNPEHAXHBIX  IIAaXT  CleQyeT Y4YMThIBaTh  yJ0OCTBO  PACIOJIOKEHHUS  BOJOOTIMBHBIX
TpyOOTIPOBOJIOB, MX PEMOHTAa M OCMOTpa, a Takxke oOecreueHre BO3MOXKHOCTH CITycKa W
oIbeMa KPYMHOrabapuTHOr0 000pYA0BaHUS (JIEKTPOIBUTATENH, SJIEKTPOBO3bI U JP.).

[Tpu BBIOOpE ceueHMs IPEHaKHBIX BEIPAOOTOK HEOOXOIUMO:

YUUTBIBATh NMPOITYCKHYIO CIIOCOOHOCTh U, COOTBETCTBEHHO, pa3Mephl BOJOOTIMBHBIX KaHABOK,
KOTOpBIE JOJDKHBI PAaCCUMUTHIBATHCS HA MPOMYCK MAKCHMAJIbHBIX MPUTOKOB BOJBI B TIABOKOBBII
NEepUoJI MK B IEPHOJ JIUBHEN MPUHATON 00€CIIeYeHHOCTH;

pyu HEOOXOAMMOCTH TPOXOAKH JJIS IeJIel OCYIIEHHS MapHBIX IMTPEKOB, U3 KOTOPHIX OJHWH
HIDKHUH SIBJII€TCSI BOJOCOOPHBIM, @ JIpYroil OCHOBHBIM (ClieAyeT, Kak MPaBUJIO, ONepexKarolue
JPEHaKHBIE CKBAXMHBI OYPUTH M3 BEPXHETO MITPEKA, a TAKXKE MPOU3BOJAUTH MOJCEUKY CKBO3HBIX
¢GMIBTPOB);

OypeHue JApPEHAXHBIX CKBAXHH W3 JAPEHAKHBIX BBIPAOOTOK CIEIyeT MPOU3BOAUTH U3
creluanbHbIX OypOBBIX Kamep, a MOJACEUYKY CKBO3HBIX (DMIBTPOB MPOU3BOJAUTH M3 "Kamep
MOJICeUKH".

[Tpu moscedke CKBaXKUH CliEAyeT MPUMEHSTh TAMIIOHBI, PEI0TBPAIIAIOLINE THAPABINYECKHUE
yIlapsbl, a Ipu OypeHUH B CHIIBHO OOBOJHEHHBIX MTOPOJIaX MTPUMEHSTH TPEBEHTOPHI.

Kpennenne BOJOOTBOJHBIX KaHABOK ClIEAYeT MpPUHHMATh, Kak MpPaBWIO, COOPHBIMU
KeJe300€TOHHBIMU JIOTKAMHU.

B mensx HenmomymieHMs —pa3OpbI3TMBaHUS BOJBI M pa3MblBa IOYBBI B Kamepax
BOJIOTICPEITYCKHBIX ~ CKB&XHH H  KamMepax TIIOJCEYKHM CKBO3HBIX (DUIBTPOB  CIEAyeT
npeaycMaTpuBaTh:

TpyOBI HJIM pyKaBa JJIs TNIABHOTO OTBO/IA BOJIBI B KAHABKY;,

JIETKO OYMIIaeMble OT IIJIaMa BO0OOHbBIE KOJIOIIIbI;
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YCTOMYMBOE KPEIUIEHUE CaMHUX KaMep.

[Ipy Hamuuuu 3ariayOJIEHHBIX BOJOCOOPHBIX BBIPAOOTOK, OTKATKy IO HHUM H JIPYTHUM
BbIpa0OTKaM JPEHAKHOM LIaXThl IPOU3BOANUTE AaKKYMYJIATOPHBIMU 3JIE€KTPOBO3aMHU.

[Ipy NOpOEKTUPOBAHWU MPOBETPUBAHHUS TMOA3EMHBIX JIPEHAXKHBIX BBIPAOOTOK  IpHU
BCAChIBAIOIIEM IIPOBETPUBAHUU CIIEYET YYHUTHIBaTh MOJCOC BO3[yXa, a IPU HArHETaTeIbHOM
MIPOBETPUBAHUH - TOTEPH BO3/1yXa Yepe3 BOAOIIOHU3UTEIbHBIE CKBAKIHBI M CKBO3HBIE (DUITBTPHI.

OpHEHTHPOBOYHOE KOJIMYECTBO BO3/yXa, MO/CACHIBAEMOIO WM TEPSIEMOIO, MO CKBAKUHAM
MPUHUMATH 10 (popmysie (C MOCIeNYIOIINM YTOYHEHHEM M1OCIIE JEPECCUOHHON ChEMKH ):

Q =0,001g, (2.1)

rae, Q - KOJIM4ecTBO TepSEMOro Ui MOCTYMAIOIIEro BO3AyXa;

g - pacxoa BOAbI IO CKBAKWUHAM.

Jns pacuera NPOM3BOAUTENBLHOCTH BOJOOTIMBHBIX YCTAHOBOK IIAXTHOI'O BOJOOTIMBA
JIPEHAXHBIX IIAXT MPUHUMATh, YTO MAKCHMAJbHBIM MPUTOK BOJBI B IIAXTY CKJIAJBIBACTCS W3
HOPMAJIbHOT'O MIPUTOKA U YBEITUUEHHUS €r0 B ABOJKOBBIN MEPUO/I.

B ocranpHOM pyKOBOACTBOBaThCs TpeOoBaHUSMU ENMHBIX mpaBui 0e30MacHOCTH BEICHUS
TOpHBIX pador, a Takke CHull 2.06.14-85 (§3.20 no § 3.47).

2.4. ]IpenaskHble ycTpoiicTBa

B 3aBucuMOCTH OT I'MIpPOre€oJOrMYeCKUX, FOPHO-TEXHUYECKHX YCJIOBUHM IIaXTHOTO MOJIA U
NPUHATON CXEMBI OCYIIEHHSI TPOSKTUPYIOTCS CIEIYIONINE JPEHAKHBIE YCTPOHUCTBA:

BOJIOTIOHU3UTEIbHBIE CKBAXKUHBI - CIEAYeT NMPUMEHATh B OE3HANOPHBIX IUIAcTax, HMpU HX
momHocTH He MeHee 10 M u koddunuente GunbTpanyu He HIOKE 1 - 3 M/CYT., a B HAIIOPHBIX
IUIacTax - MPU MEHbIIEH MOLUTHOCTH ¥ MeHbIleM Kod(duuuente ¢puiabrpauuu (Ho He Menee 0,5
M/cyT.). BomonmoHu3nTeNnpHbIe CKBXHHBI MOXHO OYpPHTH C MOBEPXHOCTH W U3 TOA3EMHBIX
BBIPAOOTOK;

BOJIONOTJIAIAIOIIUE CKBAXHUHBI CIEIYyEeT MPUMEHATh B Cllydae, KOTrJa BOJOIPOBOAMMOCTb
HIDKEJEXkKAIlero BOJJOHOCHOIO FOPU30HTa OO0JIblIe BOJOIPOBOJIMMOCTH BEPXHEro, 3a CUET Yero
MOCJIETHUI MOKET OBITh CIPEHUPOBAH;

CKBO3HBIE (DUIBTPBI cCIEIyeT HCHOJIb30BAaTh JUI OCYLIEHHS BOJOHOCHBIX T'OPH30HTOB,
3aJIeTalONIMX BBIIIE TOPHBIX BBIPAOOTOK B 3HAYUTEIFHOM PACCTOSHUHM OT WX KpPOBIH, B CBSI3H C
4YeM JIpeHUPOBAHUE ITOTO BOJOHOCHOTO TOPHU30HTA 3a0MBHBIMHU (DUIBTPAMM HE MpPECTaBISAETCS
BO3MOKHBIM.

Bypenune CkBO3HBIX (UIBTPOB CIIEAYET NMPOU3BOJAUTCA C IMOBEPXHOCTH 3€MJIM IO JIMHHUU
TOPHBIX BBIPaOOTOK. [lepBOHAYaIEHO OHM MOTYT OBITH MCIIOJIB30BAaHBI KaK BOJAONOHU3UTEILHBIC
CKBRXHHBI, a 3aTeM IOJPE3aloTCs MO Mepe MPOXOAKH TOPHBIMH BBIPAOOTKAMU U TOCIHE
000pyI0BaHUsl yCThEBOM YaCTU MPOAOKAIOT pabOTy B TOPHBIX BRIPAOOTKaX.

Boccraronye qpeHakHble CKBaKUHBI (MJIM HAKJIOHHBIE) TPOEKTUPOBAThH IPU HEBO3MOKHOCTH
TEXHUUYECKU OCYIIECTBUTH OypeHHe 3a0UBHBIX (PUIBTPOB.

['opuzoHTanbHbIE (C1A00 HAKIOHHBIE) CKBaKUHBI NMPOEKTUPOBATH Ui JPEHAXa Pa3TUYHBIX
30H TOPHBIX IOPOJ TMOBBIIMIEHHOW BOJOOOMILHOCTH. ['Opu3oHTanmbHBIE (C1a00 HAKIOHHBIC)
CKBaXXMHBI B YCIIOBUSX MOBBIIIEHHONH 00BOJAHEHHOCTH HEO0X0MMO OypUTh B 3a00H BBIPAaOOTKU
C X BEEPHBIM PACIIOJIOKEHHEM, KaK ONEPEKAIOLINe U OJHOBPEMEHHO APEHAXKHBIE.

JUis  yTOUYHEHHUs TEOJIOTUYECKOTO CTPOEHUS, s YMEHBIIEHUS Harmopa BOJOHOCHOTO
TOPH30HTA, 3AJIETAIONIETO B MOYBE BHIPAOOTKH, OYpATCS pa3rpy30UHbIC MPEHAKHBIE CKBAKUHBI
WIN TIPOXOJIATCS IOHU3UTENbHbIE KOJOALIBI.

Pasrpy3o4Hbple CKBa)XKMHBI 3aKJIaJbIBaTh B IOYBY BBIPAOOTOK IS yYMEHBIICHHUS HAmopa
BOJIOHOCHOT'O TOPU30HTA B II0YBE BHIPAOOTKH.

[ToHmkarmme KOJNOANBI TPUMEHSITh B CiIydae, KOTJa CaMOW3IMB W3 CKBAXHH HE
oOecrieynBaeT CHATHS HAropa BOJOHOCHOTO TOPHU30HTA, 3AJIETAIOLIETO B IOJOLIBE TOPHOH
BbIpaboTKH. ['TyOuHY KOJI0/1IeB MPUHUMATD HE OoJiee 8 M.

DXEeKTOpHbIE UTTIO(UIBTPOBBIE YCTAHOBKH NMPUMEHSThH JJIsi CHUKEHUSI YPOBHS BOJABI OT 5 10
20 M B mecuaHbIX TpyHTax ¢ KodpdunmeHToM GUIbTpauu He MeHee 2 M/CYT.
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Jlerkue wurnoduiabTpoBbie ycTtaHoBkH (JIMY) mnpuMeHsATh Ui OCyIIEHUS OOBOJHEHHBIX
MECKOB MPHU MPOXOoJaKe CTBOJIOB. CHMKEHHE YPOBHS BoIbl mpu nomouy JIMY nocruraercs: He
oonee 4-5 m. Koapdumment punprpanuu Bogocoaepkamux mopoa mis padotsr JINY nomken
ObITh 5-50 M/cyT. 6e3 OOCBHIIIKM BOKPYTI HIIO(PHIBTPOB, 5-5 M/CYT. - C NeCUaHO-TPABHIHOU
oOceimkoil. JIMY wMoxer OBITh HCHONBb30BaHA TaKXe Ui OCYIICHHS IECKOB B IOYBE
TOPU30HTAIIBHBIX TOPHBIX BHIPAOOTOK.

YCTaHOBKH BaKyyMHOTO BOJIOTIOHW)KCHHSI MIPUMEHSTH JII OCYIICHUS TJIMHUCTBIX MECKOB U
cyneceit ¢ kodgpunuerTom punprparuu ot 0,1 10 2 M/cyT. Ha r1yOuHy 5-7 M.

KoHTponbpHO-pa3Bej0YHbIe CKBAXHHBI 3aKJIabIBaTh HA MeCTa OypeHHs: BOJOIIOHU3UTEIBHBIX
CKBKUH JI1 YTOUHEHUS THUAPOTEOJIOTUYECKUX U HHKEHEPHO-TEOJIOTHYECKUX OCOOEHHOCTEH
TOpHBIX Mopo. [Ipu OypeHUN KOHTPOIBHO-PA3BEAOYHBIX CKBKUH MPEIYCMATPUBATH KOMILIEKC
TUIPOTEOJIOTUYECKUX, MHKEHEPHO-TEOJIOTHUECKUX U Te0(U3NYECKUX UCCIIeI0BaHUM.

HabmiogarenbHble  CKBaXHHBI —INpelycMaTpuBaTh JUIL  HAOMIOACGHUS 32  pa3BUTHEM
JENPECCUOHHON BOPOHKU, XMMUUYECKHUM COCTaBOM IOJI3EMHBIX BOJI, TEMIIEPATypOid, N3MEHEHUEM
YPOBHSI BOJIbI HA IIAXTHOM I10JIE B IIPOLIECCE OCYIICHUSI.

BopomnpornyckHble CKBa)KMHBI 3aKJIAAbIBAIOTCA B IMOHUKEHHBIX MECTaX JIHA Kapbepa s
cOpoca JIMBHEBBIX M TMOA3EMHBIX BOJ W3 Kapbepa B MOJ3EMHYIO JIPEHAKHYIO CHCTEMY WIH C
BBIIIEJICKALIET0 TOPU30HTA TOPHBIX BBHIPAOOTOK Ha PACIOJIOKEHHBI HUXKE TOPU3OHT,
000py/TI0BaHHBIN HACOCHOW CTAHIIMEH.

2.5. Crioco0bI coopy:KeHHs IPEHAKHBIX YCTPOMCTB M HX KOHCTPYKIIUH

Bri6op coopykenust (OypeHusi) QpeHaKHBIX YCTPOWCTB MPUHUMATH C YU4ETOM KOHKPETHBIX
Te0JIOTO-THAPOreOJIOTHYECKUX YCIIOBHM, Ha3HAueHHs, TIIYOMHBI W JUaMeTpa CKBaXHHBI U
IPOU3BOIUTH 10 Tabuie 2.1.

Taomuua 2.1

CriocoObl cOOpyKEHUs APEHAKHBIX YCTPOICTB

Croco6 OypeHust ParmmonansHast 00J1aCTh IPUMEHEHUS

BpamarensHbli, c MIPOMbIBKOH | CKBa)XKHMHBI B OJIArONIPUSATHBIX THAPOTEOJIOTHYECKUX YCIOBHSX;
TTIMHUCTBIM PacTBOPOM (POTOPHBIA WM |Ha BOJOHOCHBIE TOPHU30HTHI, paHEE XOPOLIO H3yYeHHbIE M HAJIEKHO
KOJIOHKOBBIH) oNpoOOBaHHbIE, C YIETOM BO3MOXKHOTO CHIDKEHHUS AEOUTa B pe3ysibTare
KOJIbMaTallMH TTOPOJI TIIMHUCTBIM PacCTBOPOM

BpamiarenpHblii c IIPOMBIBKOM B|B MHOTOJIETHEMEP3NBIX MOPOJAAX; HEOOBOJHEHHBIX TPEIIMHOBATHIX U
YCTOMYMBBIX CKaJbHBIX IOPOAAX BOJOH |3aKapCTOBAaHHBIX IOPOJAX
WM TIPOJTyBKOM BO3AYXOM (POTOPHBINA MM

KOJIOHKOBBIH)
BpamatensHbiit ¢ o6paTHON mnpombiBKoM [CkBaxuHEl TTyonHONH 10 60 M muamerpom 1o 1000 xm m Gonee, B
(poTOpHBIif) PBIXJIBIX OTJIOKEHHSX, 6€3 OOJBIIIOr0 KOJTMYECTBA KPYITHOU TalbKH;

npu FHy6I/IHe 3aJICTaHHUd YPOBHSA MNOA3CMHBIX BOJ 3 M u Oonee oOT
TTIOBECPXHOCTHU 3CMJIN

Kanatno-ynapusriit CKBa)XUHBI B PBIXJIBIX MOpoaax TIyomHo# 150 M (B CKaJbHBIX MOpOIax
JOITycKaeTcsl Ha TyOonHy Oonee 150 M), Ha Oe3HATIOpPHBIE BOJOHOCHEIE
TOPU30HTH; B  paloHaX, TA€ 3aTPYAHUTEIBHO  OPIraHU30BaTh
BOJIOCHA0)KEHHE JUIS IPOMBIBKH CKBXXHH B Ipoliecce OypeHust

KomOuHUpOBaHHEIH (KaHATHO-yIApHBIA U |CKBaXUHBI TIyOHHOW Ooinee 150 M B CIIOKHBIX THIPOTEOIIOTHICCKUX
POTOPHBIN) YCIOBUSIX OypuTh: YHApHBIM CIIOCOOOM B PBIXJBIX O€3HAIOPHBIX
BOJIOHOCHBIX TIOPOAAX; POTOPHBIM - 1O BOJOHOCHOTO TOPH30HTA,
HaMe4JaeMOoro K 3KCIUTyaTalluu

B KOHCTpYKUMHU BOJONOHU3UTENBHOW CKBA)XWHBI MPEAYCMATPUBATH CIEAYIOIINE KOJIOHHBI
TpyO: IaXTOBOE HANpaBJiIeHHE, KOHAYKTOP, TEXHUYECKUE KOJIOHHBI, GUIBTPOBAst KOPOHKA.

HuxHio10 yacTh KaXJ0H KOJOHHBI 00CaJHBIX TpyO 0OOpYZOBaTh YTOJILEHHOW TpyOoOi
nuHOM 0,4-0,5 M ¢ KOHMYECKHM Cpe30M (OarmakoMm).

Juamerp OypoBOro HaKOHEYHUKA i OypeHUs CKBaXHHbBI MOJA (PUIBTPOBBIE KOJOHHBI
IpPUHUMATh OOJiee HapyXHOro Auamerpa QuibTpa HEe MeHee, ueM Ha 50 MM, a mpHu OOCBHIIKU
¢mibTpa rpaBuemM - He MeHee 100 Mm.
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3a30p Mexay KOJIOHHOH 0OCagHBIX TPYO M CTEHKOW CKBaXKMHBI IpU nuamerpax ao 500 mm
npuHUMaTh oT 25 10 100 MM, a mpu quamerpax 6osee 500 MM - ot 120 10 150 Mm.

JuaMeTp SKCITyaTallMOHHOW KOJIOHHBI TPYO B CKB&KMHE MPUHUMATh B 3aBUCHMOCTH OT
YCTAHOBJICHHBIX HACOCOB:

C JIEKTPOJIBUTATENIEM HaJl CKBaKMHOM - Ha 50 MM 0oJiblIIe HOMUHAJIBHOTO IMAMETpa Hacoca,

C MOTPYXHBIM 3JIEKTPOJIBUTATENIEM - PABHBIM HOMHHAJIBHOMY JMaMETpy Hacoca.

BricoTy noapeMa eMeHTHOT'O pacTBOpa B 3aTPYOHOM MPOCTPAHCTBE MPHUHUMATD:

JUI KOHAYKTOPA (I1aXTOBOI'O HANpPaBJIEHUs) - 10 YCTbS;

JUIS. IPOMEKYTOUHBIX M JKCIUTyaTallMOHHBIX KOJIOHH - B 3aBHCUMOCTH OT HEOOXOIUMOCTH
U30JILUH BBIILIEIEXKAIUX BOJOHOCHBIX TOPU30HTOB.

Jiis neMeHTHpOBaHUSI 00CAAHBIX KOJIOHH B MHOTOJIETHEMEP3JIBIX MOPOAAX MPHUMEHSTh, KaK
IPaBUJIO, PACILIUPSAIOLIUICA ITTIMHO3EMUCTBIN IeMeHT Mapku He Huke 400.

Jiss  ycKkOopeHHsI CXBaThIBaHMS M TBEPACHHS NpPEAycMaTpHBaTh J00aBICHHE B PacTBOP
XJIOPUCTOTO KaJlbLUsl WM JPYTUX YCKOpUTENeH cXBaTblBaHUS U TBepAeHusa. Kpome Toro,
HE00XO0IMMO TPETyCMOTPETh MPOTPEB 3aTPYOHOT0 MPOCTPAHCTBA € MOMOMIBIO [IUPKYIUPYIOIIEH
B KOJIOHHE XKMJKOCTU ¢ TemnepaTypoi He Huxe +20° C.

s perynupoBaHusi CBOMCTB LIEMEHTHBIX PacTBOPOB M IPOLIECCOB B3aUMOJCHCTBHUS HX C
TOPHBIMH [IOPOJIaMH U TpyOaMH NpelycMaTpUBaTh IPUMEHEHUE AKTUBHBIX M HAIlOJHUTEIbHBIX
n00aBOK, pyKOBOJICTBYSCh ykazanusimu CHull.

[Tpu arpeccuBHBIX MOJ3EMHBIX BOJAAX I LIEMEHTHPOBAHUS OOCAIHBIX KOJOHU NPUMEHATH
CrenHaTbHbIe XUMUYECKH CTOWKHE IIEMEHTHI.

Jiis 060opynoBaHMs YCThsl BOJOTIOHU3UTEIbHBIX CKBXXUH MIPEeIyCMaTpUBaTh PEBbILICHUE HA
500 MM HaJx MOBEPXHOCTHIO 3€MJIM BEpXHEH 4acTh 00CaJHBIX TPyO, HA KOTOPBIX MOHTHPYETCS
OT'0JIOBOK.

KoHCTpyKIINIO CKBO3HBIX (PUIBTPOB MPUHUMATH C YIETOM:

MUHMMAaJIbHO [JOIYCTUMBIX HpPU KpEIUIEHUH OOCaJHBIMU TpyOamu 3a30pOB B 3aTpyOHOM
npocTpaHcTse 8-15 MM;

000pyI0BaHUS BOJOCITYCKHOM YaCTH CKBO3HOTO (PMIIBTPA 33 IBMKKON 1 MAHOMETPOM.

Bo u3b6exxanne mpopbiBa IMOA3EMHBIX BOJ B TOPHBIE BEIPA0OTKH OypeHHe CKBO3HBIX (DUIIBTPOB
npeaycMaTpuBaTh Ha 5 M HIDKE MOAOMIBBI BOAOIMPUEMHOTO IITpeKa; 32001 CKBO3HOIO (HIIbTpa
pacnosarath B 3-5 M OT OCH APEHAKHOT'O MITPEKa.

3arpyOHOE MPOCTPAHCTBO CKBO3HOIO (PUIBTpa IIEMEHTHUPOBATh C OCTABIEHUEM LIEMEHTHOTO
CTakaHa B Tpy0ax, a TaKKe YCTaHaBJIMBAaTb PE3WHOBBIM TAMIIOH WM MPEIOXPaHUTEIbHYIO
npooKy.

B pBIXJBIX OTIOXEHUSX COOpPY)KEHHE HWMIOQUIBTPOB NPEIyCMaTpUBaTh C IOMOIIbIO
THJIPABIMYECKOT0 MOTPYKEHUsS, a MPH HAIWYMM IUIOTHBIX IJIMH M BaJIyHHO-TJIEYHUKOBBIX
OTJIOKEHUH - MyTeM OypeHUsl CKBaYKUH C MOCIENYyIOIIel IpaBUHHON 00CHITKOM.

HacocHble ycTaHOBKU /715 TOTPYXKEHUs UTTI0(QUIBTPOB IPUHUMATD:

B MENKO3EPHHCTEIX MECKAX - IPOM3BOIUTENHOCTBIO 20-30 M*/4;

B KPYITHO3EPHHICTBIX TIECKAX - IPOU3BOANTEIBHOCTBIO CBBIIIE 40 M°/d.

[lpr HATMYUM TPABENUCTHIX OTJIOXKEHHWH, CHIIBHO MOTJIOIIAIONIMX BOJY, MpPEAyCMaTpHBATh
KOMIIpECCOp ISl IOJJauy CXKaTOro BO3/1yXa B CKBAKUHY.

[Ipu ycTaHoBKe HUIIOQUIBTPOB B TpyHTaxX ¢ Koddduuuenrom ¢unbrpanuu 2-5 M/CyT.
IPUMEHSTH IPaBUHHYIO OOCBHITIKY.

JmaMeTp  BOCCTalOUIMX, HAKIOHHBIX W  TOPH3OHTAIBHBIX  JIDCHAKHBIX  CKBAXKHH,
poOypUBaEMBbIX U3 MOA3EMHBIX TOPHBIX BBHIPAOOTOK, IPUHUMATh B COOTBETCTBUU C OXKHJIAEMBIM
JeOUTOM.

HuxHag yactb GUIBTPOBON KOJOHHBI JOJDKHA BBIXOJUTH U3 YCThSl CKBaXXHHbBI HE MEHEE, YeM
Ha 100 mm.

Jlist peryaupoBaHus CTOKA U3 CKBRKUHBI, a TAKKE ISl ONPE/IEICHUsT YPOBHS MOA3EMHBIX BOJ
yYCThe CKBOKUHBI 00OpPYZOBATh BOJOBBIITYCKOM, 33JBIDKKOM M MaHOMETPOM, a NMPH HAIWIHA
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BBICOKHX HAllOpPOB B OCYIIA€MBIX TOPOJAX - TaKXKe TePMETHU3UPYIONUMHU YCTPOUCTBAMH ISt
OTBOJIA BOJIBI.

KoHaykTop B CKBaXXKMHE IIEMEHTUPOBATh Ha BCIO ero JuHYy. OcTalbHbIe 00CaTHBIC KOJOHHBI
3aKpEILUIATh C YCTPOMCTBOM CAIbHUKOBBIX MJIH (PJIAHIIEBBIX OIMOP HA YCThE CKBAKUHBI.

3a0uBHBIE (WIBTPHI B TOPU3OHTAIBHBIX M HAKIOHHBIX BBIPAOOTKAX TPEIyCMaTPHBATH
nmuHOM oT 3 1o 15 m. PaGouas dacte 3a0uBHOTO GuIbTpa A0KHA ObITH HE MeHee 500 MM u
pacmoioX)eHa y TOJIOMIBEI BOJJOHOCHOTO IIACTA.

bypenue 3a0MBHBIX (UIBTPOB IPHU HAMMOPAx J0 15 M BOJHOrO CTOJI0A MPOU3BOIUTH OJHUM
JUAMETPOM Ha BCIO JUIMHY, a MpU OONBIIMX HAMOPaX - HECKOJIbKUMHU JTUAMETpaMU C
PUMEHEHHUEM TePMETHU3UPYIONIUX YCTPOMCTB U MOCIEAYIONMEH 00Ca KOl TPyOaMH.

[Tom3emMHbBIE BOJONMOHM3UTENBHBIC CKBAXHHBI OYpPHTh M3 CICIHAIBHBIX KaMep, MMEIOIINX
rabapuThl, COOTBETCTBYIOIIHE HCIOJIL3YeMOMY OypoBOMY OOOPYIOBAHHMIO M TPEOOBaHUAM
TEXHHMKH 0€30IaCHOCTH.

YCThsi BOJOIMOHU3UTENBHBIX KOJOAICB (IIypdoB) 00OpymOBaTh JIAJaMH H CHEMHBIMHU
MTOJIKAMH.

2.6. BononpuemMHbIe (PMJILTPBI

[Ipu orGope BOABI M3 PBHIXJIBIX M HEYCTOMYMBBIX TONYCKIBHBIX W CKaJbHBIX TOPOJ B
CKBO)KMHAX CJENyeT YCTaHaBIMBaTh (UIBTPHI BOAOMPOIYCKHOW criocobHocThio Ha 15-20 %
BBIIIE 0XKHMJAEMOTO IIPUTOKA U3 BOJOHOCHOTO IIJIACTa.

2.7. MeponpusTusi 10 HHTeHCH(PUKAUH PA0OT APEHAKHBIX YCTPOHCTB

Hnst  moBbImIeHHs AeOUTa BOJONOHUBHUTENBHBIX M JPEHAKHBIX CKBOKHH  CIEIYET
pelycMaTpUBaTh OJUH U3 CIEAYIOIIUX CIIOCOOOB:

TOPIEIUPOBAHUE - B YCTOMYMBBIX MOPOAAX;

CBaOMpOBaHUE - B MIECKaX JJII BOCCTAHOBJICHUS CI1a0OHAIIOPHBIX BOAOHOCHBIX TOPU30HTOB;

TUAPABINYECKUN.

B kavectBe xKUAKOCTH "pa3pbiBa’ NPUMEHATh BOAY, BOJHBIE PACTBOPHI COISTHOM KUCIOTHI, a
TAKXKE COJISTHYIO KHCIJIOTY MOBBIIMIEHHON BSI3KOCTH. B KayecTBe pAaCKIMHHMBAIOIIETO MarepHaia
JUUIS1 3aII0JTHEHUS TPEIMH MPUMEHSATh KBApIIEBbIN MECOK.

Kucnornas o0paboTka MOpoJ MPOU3BOJUTCS COJITHOM, CEPHOW, YKCYCHOW KHUCIOTaMHU H
TJIMHOKHUCJIOTOM.

3.TOPHASI YACTbH
3.1. 'opHblii 0TBOI
3.1.1. OOmne monoKeHus

Kaxxnoe ropHopyaHoe MpeAnpusiTue TOJKHO UMETh 3eMENbHBIA OTBOJ B YBSI3KE C TOPHBIM
oTBOIoM. OhopMmIIeHHE TOPHOTO OTBOJIA MPEIIECTBYET O(DOPMIICHUIO 36MEJIBHOTO OTBO/IA.

[Tox ropHBIM OTBOJIOM TTOHUMAETCS YacTh 3€MHBIX HENp, MpeAocTaBisieMasl OpraHu3aliuy Uiu
HPEINPUATHIO JUIsl IPOMBIIIJIEHHOW pa3pabOTKH COAEPIKAIUXCSI B HEH MOJIE3HBIX MCKOMAEMBbIX.
Pa3mepsl ropHOTO OTBOJIA ONPEAETSIOTCS KOHTYpaMH pa3BelaHHOW YaCTH MECTOPOKICHUS MU
MECTOPOIKCHHSI B IIEJIOM C YYETOM 30H C/IBFKCHUS.

[IpenocraBnenue (yTBEp>KICHHE) TOPHBIX OTBOJOB WJIM MPHUPE3OK HUX IS Pa3pabOTKU
MECTOPOXKACHUH BCEX BUIOB IMOJIE3HBIX HCKOMAEMBIX, KPOME OOIIEPaCIPOCTPAaHEHHBIX U Topda,
MPOU3BOIUTCS YTpaBIeHUsIMHE OKpyroB ['ocroprexnamzopa.

[TpoekT ropHOTO OTBOJIa COCTABIISIETCS HA CTAAMIX "TIPoeKT" U "paboumii mpoekT".

B mpenmnpoekTHbIX TpopabOTKaXx MPOEKT TOPHOTO OTBOAA HE COCTaBISETCS, OJHAKO,
peIaroTcst BCe OCHOBHBIE BOIPOCHI MMPOEKTa TOPHOTO OTBO/IA.

[Tpu mpoEKTUPOBAHUY TOACPKAHKS MOIITHOCTH ACHCTBYIOIIETO MPEAIPUATHS IPOU3BOIUTCS
IIPOBEPKAa COOTBETCTBYIOLIETO HOBBIM YCJIOBHSIM YTBEPKAEHHOTO (OTBEIEHHOT0) TOPHOTO
OTBOJIa U B CIIy4ae HEOOXOJMMOCTH COCTaBIISIETCS HOBBIM MPOEKT C YYETOM Pa3BUTHUS TOPHBIX
pabor.
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IIpy DpoeKTHpPOBAaHMM HOBOIO MPEANPUATUS B Ipelerax TOPHOTO OTBOJA, OTBEAECHHOIO
JIpYyroMy TPEeANpHITHIO, HEOOXOAMMO COTJIACOBAHWE C OpraHu3aiued (mpennpusTieM), B
BEJICHUM KOTOPOW HAaXOJUTCS TOPHBIA OTBOJ, M YTBEPXKACHHUE B IOPAIKE, aHAIOTMYHOM IS
MOJIy4EHUsI HOBOI'O TOPHOTI'O OTBOJIA.

[TpoekT ropHOTO OTBOAA, KaK MPaBHIIO, OGOPMIIAETCS OTJCIbHOW KHUTOW M MPEIBapUTEIHLHO
CorJIacoBbIBaeTCs ¢ YIpasiieHueM okpyra ['ocroprexnaazopa.

OxonHuaTenbHOE 0(pOpMIICHHE TOPHOTO OTBOJIA POM3BOIUTCA B OpraHax | ocroprexHanzopa
[0 MPEJICTABICHUU TOPHBIM MPEANpPUATHEM MaTepuanoB COrlacHo aeicTByromel "MHcTpyKuuu
0 TOps/IKE NPEAOCTAaBICHHS TOPHBIX OTBOJOB Ui pa3pabOTKH MECTOPOKICHHUU ITOJIE3HBIX
HCKOIIaeMbIX "

3.1.2. I'paHu1IBI TOPHOTO OTBOAA

["opHBIif OTBOJT OTPAHUYUBAETCS:

JTHEBHOM IMOBEPXHOCTHIO, HAa KOTOPOH 0OO0O03HAYAIOTCS TPAHUIBI, OMPEICIAIONINE TUIONMAIb
TOPHOTO OTBOJA, HEOOXOAUMYIO JJisi pa3pabOTKU MECTOPOXKJIEHUSI B TPAHUIAX YTBEP>KIEHHBIX
I'K3 3amacoB ¢ y4eToM IPOEKTHBIX 30H CIIBUYKEHUS TOPHBIX IOPOJI;

BEPTUKAIBHBIMU IJIOCKOCTSMH IO TPaHUIIaM TOPHOTO OTBOJIAa HA THEBHOM MOBEPXHOCTH;

IYOMHOM 3ajieraHusl TI0JIC3HOT0 HCKoIaeMoro (TIyOWHO# mojicueTa 3amacos).

['paHuIel TOPHOTO OTBOJA HAHOCITCS Ha IUIAHE TOBEPXHOCTH, pPa3pe3ax, BEPTHUKAIbHBIX
IPOEKIMSIX.

3.2. 30HbI BPEAHOTO BJIMAHHUS FOPHBIX PA00T M Mepbl OXPAaHbI OT HEro 31aAHUH,
COOPY>KEeHUI ¥ MPUPOAHBIX 00bEKTOB

3.2.1. 30HBI BpeIHOTO BIMSIHUS TOPHBIX paboT

[lpu mpoexTupoBaHHHM pa3pabOTKH MECTOPOXKIEHUS HEOOXOIMMO YYHUTBHIBATH BpEIHBIC
BJIMSIHUS TOPHBIX pabOT Ha COCTOSIHUE MAacCHBA TOPHBIX OPO] U 3eMHON MTOBEPXHOCTH.

Bpennoe BausiHUE TOpHBIX paOOT MOXKET IPOSBUTHCS B CIIEYIOIIEM:

C/BMKEHME IOPOJ] U 3eMHON OBEPXHOCTH, BbI3BAHHOE OYMCTHBIMU pabOTaMu;

neOpMUPOBAHUE TOPOJ BOKPYT BEIPAOOTOK BCIEACTBHE OOpa3oBaHHS 30HBI OIOPHOTO
JIaBJICHMSL.

['paHuIpl 30H CABMXKEHUSI TOPHBIX IMOPOJA U 3€MHOM IMOBEPXHOCTH OT OYUCTHBIX padoT
CTPOSITCS IO YIJIOBBIM U JIMHEMHBIM IapaMeTpaM, yCTaHOBIeHHBIM [IpaBunamu u YkazaHusMu
[0 OXpaHE COOPYKEHUH JJIsl TaHHOTO MECTOPOXKJIeHUs WK "BpeMeHHbIMU MpaBUIaMU OXpaHbl
COOPYKEHHUH U MPUPOJHBIX OOBEKTOB OT BPEAHOTO BIUSHUS MOA3EMHBIX Pa3pabOTOK Ha PYIHBIX
MECTOPOXKACHUSIX C HEHU3YYEHHBIM IIPOLECCOM CIBMKEHUS TopHbIXx mopon". K yrioBbim
napaMeTpaM OTHOCATCS YIJibl CABMXKEHHUS U YIJIbl Pa3pbIBOB B HAIIPABJIECHUSAX 110 IPOCTUPAHUIO U
BKpPECT NMPOCTUPAHUS U YIJIbI BOPOHKOOOPA30BaHUS B KOPEHHBIX MOPOJAX, YIJIbl CABUKEHUS U
pa3pbIBOB B HACOCAX.

K nuHelHBIM mapameTrpaM OTHOCSTCS MOIIHOCTbh CABHUTAOLICHCS MA4Ky IOPOJ JIEXKAdero
O0Ka 3aexeil, BbIcOTa yCTOMYMBOTO CBOJIA, LAl CIBUKEHUS B KOPEHHBIX OPOJAX.

B 3aBucuMOCTH OT coYeTaHMsl BIMSIONIMX (PAKTOPOB IMPOLECC CABMXKEHMSI TOPHBIX MOPOJ
MOJKET JIOKAJIM30BaTbCA B MAacCHUBE WIM JOCTUIaTh 3€MHOM IIOBEPXHOCTH W NPOSBIATHCS B
(dbopMe BOPOHOK, ITPOBAJIOB, TEPPAC, TPEIINH, IUIABHBIX CABMKEHUHN U UX Pa3IMYHbIX COYETaHHM.

B cBsi3u ¢ 6onbIM pazHOOOpa3reM rOpHOT€0JIOTHIYECKUX YCIOBUHA PYAHBIX MECTOPOKICHUN
30HBl CIBWJKEHHUSI TOpPHBIX TMOPOJ M 3E€MHOM TOBEPXHOCTU [OJKHBI ONPENENSTHCS IO
nercteyromuM IIpaBunam u YkasaHusM IO OXpaHE COOPYKEHUH Ha OCHOBE BCECTOPOHHETO
aHajgn3a TOPHOTEOJOTHYECKONM OOCTAaHOBKH, a B HEOOXOJMMBIX CIIy4asX - C TOMOIIBIO
cnennanu3upoBanHbix oprannzanuit (BUOI'EM, BHUMMU u np.).

[TocTpoeHue rpaHul] 30HbI OMTACHBIX CABM)KEHUN BEJETCS] HA BCEX CTAJUAX MPOSKTUPOBAHUS U
B IIPEANPOEKTHBIX MPOpadOTKax.
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B nosicauTenbHOM 3anucke naeTcs 000CHOBAHUE MPHUHATHIX 3HAYCHUN YIIIOBBIX M JIMHEHHBIX
napaMeTpoB Ipoliecca CABUKEHUS, pacueThl BHICOTHI 00JIACTH CABMXKEHUS MTOPOJ NPU 0TpaboTKe
CJICTIBIX 3aJICKEH, OMUCHIBACTCS CIIOCOO MOCTPOCHUS 30H.

[Tpu BepeHUH OYMCTHBIX PabOT B MacCHBE TOPHBIX MOPOJ MPOUCXOIUT MepepacipeneicHue
HAIPSDKEHUH U, KPOME 30H CABM)KEHUM, BOZHUKAIOT 30HBI OTIOPHOTO JABJIECHHUS.

[Tpu BbIOOpE MecTa 3aI0KEHHS] U BHJIA KPEMU MOATOTOBUTEIbHBIX U KAIUTAIBHBIX TOPHBIX
BBIPA0OTOK CJIEYET YUUTHIBaTh HAJTMUUE 30HBI OTIOPHOTO JABJICHHUS.

Pasmepsl 30HBI ONOPHOTO JaBJCHHS W BeJIWYMHA JAedopMmaluii Mopoa B 3TOM 30HE
YCTAHABIMBAIOTCA 110 PEKOMEHJALMSM Ha OCHOBE MHCCIENOBAaHUM CIELHUAIN3UPOBAHHBIX
opranuzaruit (HUI'PU, BoctHUT'PY, BUOI'EM wu np.), npeacraBisieMbIX UMHU JJIs1 pa3paboOTKU
IPOEKTOB WJIM TI0 aHAJIOTHH - JIJIsl TEXHUKO-3KOHOMUYECKUX 0OOCHOBAaHHH.

[Ipenpacuer Benuuyuu CHBMXKEHUN M nedopManuil TOPHBIX MOPOJ U 36MHOW MOBEPXHOCTH,
BBI3BAaHHBIX JPEHUPOBAHMEM OOBOJHEHHBIX MECTOPOXKIECHUH H  BMEUIAIOIIUX IOPOJ,
MIPOM3BOUTCS crerann3upoBanubIiMu opranusanusyvu (BUOI'EM, BHUMMU u np.).

3.2.2. Mepsl oxpaHbl

ITpu nomaganum 31aHUM, COOPYKEHUM U MCKYCCTBEHHBIX BOJOEMOB, IIPUPOJIHBIX U APYTUX
00BEKTOB B 30HY BPEIHOIO BIMSHHS MOJ3EMHBIX Pa3pabOTOK OHM JIOJIKHBI OBITH BBIHECEHBI 32
npeensl 3TOW 30HBI, a MPU HEBO3MOXKHOCTU WM HELENecOOOpa3HOCTH BbIHOCA MOAJIEKAT
OXpaHe.

Mepbl OXpaHbl WM BBIHOC COOPYXEHHMH 3a IpeAeiabl BPEIHOTO BIMSHHS IOA3EMHBIX
pa3paboTOK ONPENENSIOTCS MPOEKTOM Ha OCHOBAaHMM TEXHHUKO-IKOHOMHUYECKUX pPACUETOB, a
TaKXe [0 JPYTUM TEXHUYECKUM COOOpaKEHUSM.

Mepamu 0XpaHBbl SBJISAIOTCS:

IPUMEHEHHE CIIELUAIBHBIX CUCTEM Pa3paboOTKH;

3aKJIaJKa BbIPAOOTaHHOI'O IPOCTPAHCTBA;

HENOJIHAs 110 IUIOUIAIA BEIEMKA PY/IbI;

KOHCTPYKTUBHBIE MEpbl 3allUThl, BKJIIOYAIOLIUE pa3JEICHUE 3JaHUS U COOPYXKEHHsS Ha
OTJEJIbHBIE CEKLUU e(OPMALMOHHBIMU ILIBAMH, YCUJIEHUE HECYIIMX KOHCTPYKIMHA C IOMOIIbIO
CTaJIbHBIX TSDKEW, pacTsDKEK M3 JKeJIe300€TOHHBIX I0SICOB, YCTAaHOBKA pa3jIMYHOTO poja
KOMIIEHCATOPOB U T.I1.;

MIPOBEJICHNE PEMOHTHO-BOCCTAHOBUTENBHBIX PaloT;

BpPEMEHHOE U3MEHEHUE XapaKTepa HKCIUTyaTalluy 1o ipadaTbIBaeMOro 00beKTa;

OCTaBJICHUE NPEIOXPAHUTEIIBHOTO LIEJINKA;

IPOBE/ICHUE CIEIHMAIbHBIX HAOII0AEHUI 3a pa3BUTHEM Mpollecca CABMXKEHUS M COCTOSHUS
no/ipabaTeIBaeMOro 00beKTa.

OcraBneHue NpeJoXpaHUTEIbHBIX LIETUKOB Il OXpaHbl 0OBEKTOB JOMYCKAETCS TOJIBKO B TEX
ClIydasix, Korja Jpyrue Mepbl OXpaHbl HE MOTYT IapaHTHPOBAaThb COXPAaHHOCTb OOBEKTa WIIU
SBJISIIOTCS] SKOHOMUYECKU HelleJIecO00pa3HbIMH.

B osrom cnydae rpaHuUIBl MPEIOXPAaHUTENBHBIX LEIUKOB CTPOSTCS B COOTBETCTBUU C
pexomeHnanusaMu [IpaBuil oXpaHsl 1 HAaHOCATCS Ha Pa3pe3bl, BEPTUKAJIBHBIE NPOEKIUH, IIJIaHbI
TOPHBIX pabOT U Ha MOBEPXHOCTHU (TpaHHIla OXpaHAEMON IIJIOLIA/IN).

BbiOpaHHble Mepbl OXpaHbI COTJIACOBBIBAIOTCS C BJaJENIblieM OOBEKTOB, OQOPMIISIOTCS U
YTBEPXKIAOTCA B IMOPSJIKE, YCTAaHOBJIECHHOM JeWcTByromer "WHCTpyknuen o mnopsake
YTBEPXKICHHUSI MEPONPHUATHIA MO OXpaHe 3JaHUM, COOPY)KEHUH M NPUPOJHBIX OOBEKTOB OT
BPEIHOTO BIMSIHUS TOPHBIX pa3padboToK".

Mepbl OXpaHbl ONpPENEAIOTCS Ha BCEX CTaAMAX IPOEKTUPOBAHHSA W B INPEANPOEKTHBIX
npopaboTKax.

OTBETCTBEHHOCTh 3a NPABHWIIBHOCTH BHIOOpa Mep OXpaHbl, MPOU3BOJCTBA pacueToB U
CBOEBPEMEHHOE YTBEPXKJACHHE MEp OXpaHbl NPHU MPOEKTUPOBAHMM TOPHBIX MNPEANPUATHH, a
TaK)K€ NPU MPOEKTUPOBAHUM COOPYKEHMM M HACEJIEHHBIX IYHKTOB Ha IUIOINAJAX 3aJeraHus
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IIOJIE3HBIX MCKOIIAEMBIX BO3JIaraeTCsi Ha IJIABHOTO MHXKEHEpA IPOEKTa U IVIAaBHOTO MHXKEHepa
MPOEKTHOW OpraHU3alyu.

Pemenune 3ama4, CBA3aHHBIX C OINpPECIEHUEM BPEIHOTO BIUSHUS MOA3EMHBIX Pa3pabOTOK U
BBIOOPOM MeEp OXpaHbl, IPOU3BOJUTCS B COOTBETCTBHM C UMEIOUIMMHUCS ISl MECTOPOXKICHUMN
[TpaBuiiaMu oXpaHsbl, a P OTCYTCTBHM TAKOBBIX - COIVIACHO "BpeMEHHBIM IpaBUIaM OXpaHbl
COOPYKEHHUH U MPUPOAHBIX OOBEKTOB OT BPEIHOTO BIMSIHUS MOJ3EMHBIX Pa3pabOTOK Ha PYIHBIX
MECTOPOXKACHUSIX C HEM3yUYEHHBIM IIPOLIECCOM CIBUKEHUS TOPHBIX Ioposa".

s 0coObIX TOPHOTEOJIOTMYECKUX YCIOBHM MM OCOOBIX OXpaHSEMbIX OOBEKTOB, HE
yuTeHHBIX B [IpaBunax oxpaHbl, pelIeHHE BOIIPOCOB IO ONPEAEICHUIO 30H BPEAHOIO BIMSHUS
MOJ3EMHBIX pa3paboOTOK M Mep OXpaHbl NOJApadaThIBAEMbIX OOBEKTOB MPOU3BOAUTCS C
IIPUBJIEYEHUEM ClIeMaNu3upoBaHHbIX opranuzauuii (BHUMU, BUOT'EM u np.).

Otknonenus ot TpeboBaHuil IlpaBun oxpaHbl O MepaM OXpaHbl OOBEKTOB OT BPEIHOTO
BIMSHHASA ~ TOJ3E€MHBIX  Pa3pabOTOK  JOMYCKAIOTCA  NpU  HAIMYMKA  3aKIIOYEHUs
crenpanusupoBanHoi opranm3anuu (BUOT'EM, BHUMM) u cornacoBbIBaloTCs ¢ opraHamMu
I'ocroprexnanzopa B coorBeTcTBuM ¢ IHCTpyKIHEH.

Brei6op Mecra 3aj0)KeHUS TOJEBBIX OTKATOYHBIX BBIPAOOTOK M CHOCO0Aa HX KperieHUs
JIOJDKEH OCYHIECTBISITHCS C yYETOM BPEIHOTO BIIMSHUS OYHCTHBIX paldoT, 30H pasrpy3Kd U
OTIOPHOTO JABJCHUS MO KOHKPETHBIM PEKOMEHIAIUSAM CHEIHATM3UPOBAHHBIX OpTaHU3alUN
(HUT'PU, BUOT'EM u np.).

CTBOJIBI M COOpPYXEHMs MPOMILIONIAOK IIaXT JOJDKHBI PACHOJaraTbCsi BHE 30HBI BPEIHOTO
BJIMSIHUSL TOPHBIX pPa3padOTOK, ONPENEICHHONM OT pa3pabOTKU MECTOPOXKACHHS 1O KOHEUHOMH
[IIyOUHBI, a TPU HEYCTAHOBIICHHOW ITyOUHE pa3paOOTKH - 10 TNIyOUHBI pa3BeIaHHbIX 3aM1acoB MO
kareropusim A+B+C;+C, + mporHo3Heie.

[Ipy pacnonio’KeHWH MIAXTHBIX CTBOJIOB B 30HE BPEAHOIO BIMSHHUSA JPEHAXKHBIX pPaboT
JOJDKHBI OBITh 3alPOEKTUPOBAHbl KOHCTPYKTUBHBIE MEpONpPUATUS (Y3JIbl IOAATIMBOCTH,
PUXTOBOUYHBIE KOHCTPYKLIHMH), OOECIEUUBAIOIIUE JUKBUAALMIO BPEAHBIX IOCIEACTBUI OT
neGopMannii TONIIH MOPOJT B pe3yJbTaTe ApeHaXKa.

3.3. Meroanueckue peKOMeHIAIMH MO ONpeIeJIeHHI0 MOITHOCTH MO3eMHbIX PYTHHKOB
3.3.1. OOuuit MoAX0/ K OLIEHKE TOPHBIX BO3MOXKHOCTEH

B coBpeMEHHOM TEOPHUH U NPAKTUKE TOPHOI'O IIPOESKTUPOBAHKS MOLIHOCTD IIAXT U PYJHUKOB
paccMarpuBaeTcs B JIBYX ACHEKTax: MOIIHOCTh II0 TOPHBIM BO3MOXHOCTSM, 34 KOTOPYIO
OPUHUMAETCs MaKCHMallbHas rojioBas J00blYa IOJE3HOIO MCKONAeMoro, JOCTUraeMas INpHu
INPUHSTHIX TEXHOJOTMM, TEXHUKE W OpraHu3aluu padoT, U ONTHMajbHasl, yCTaHaBIMBaeMas B
Impefesiax TOPHBIX BO3MOXHOCTEM C LENbI0 IIOJNYy4YEHUs HAWIYYIIUX OKOHOMUYECKHUX
nokasaresaei 0TpabOTKH MECTOPOKICHHUS.

BenmnuuHy TOpHBIX BO3MOMKHOCTEH pYIHHMKOB CIIEAYET OIPENEIATh IIyTeM pacdera
BO3MOYKHOM WHTEHCHBHOCTH TPOLIECCOB H3BJICYECHHUS U BOCIPOM3BOACTBA 3JIEMEHTAPHBIX
BbleMOuHbIX enuHUI (OBE) Ha paGouell miomaan MeCTOPOXJIEHHs, YTO MO3BOJSET pa3ieiabHO
YY4€CThb BJIMSHUE €CTECTBEHHBIX YCJIOBHUH, WHTEHCUBHBIX W OKCTEHCHUBHBIX (AKTOPOB W,
CJIeZIOBATENIbHO, TEXHOJIOTHYECKUX OCOOCHHOCTEH CUCTEM pa3pabOTKH U CPEJCTB MEXaHU3AIHH,
COOTBETCTBYIOIIUX IPOEKTUPYEMOMY ATAIly OCBOECHHUS MECTOPOKICHUS.

[Ton paGoueit momaibl0 MECTOPOXKICHNUS TOHUMAETCS YacTh KCIUTyaTallMOHHOM IJIOIIaIH,
Ha KOTOPOM OCYIIECTBIISIFOTCS MPOLIECCHI U3BJICYEHUS U BOCIIPOM3BOCTBA 3aI1acOB PYIBI, a MO
OBE - HauMeHbIIUH B CTPYKTYpE 3aMacoB OJIOKa UM MaHean 00beM, sl OTpaboTKH KOTOPOTo
OCYIIECTBIISIETCS 3aKOHYEHHBIH IUKI TOPHBIX paboT, XapaKTepU3yIOIIUWCS CyMMapHOMN
IIPOJIOJKUTEIIBHOCTBIO BCEX IIOCIEAOBATENIBHO BBINOIHAEMBIX TEXHOJIOTMYECKUX IIPOLECCOB C
Y4ETOM I1ay3 MEKy HUMH.

Onpenenenue napamerpoB DBE, sBistonxcs MoysieM IpUMEHSIeMON TEXHOJIOTUN 00BN
PYJbL, MPOU3BOAUTCS C YUETOM XapaKTEPHBIX OCOOCHHOCTEH MPOEKTUPYEMOM TEXHOJIOTUYECKOM
CXEMBI DKCIUTyaTallud MECTOPOKIACHU:
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IpU CUCTeMax pa3pabOTKH C MAacCCOBBIM OOpYIICHHEM U TOPIEBBIM BhITycKoM pyasl OBE -
00beM 3armacoB, 3aKJIIOUCHHBIH B TIpeAesiax dTaxa (MmoadTaka) W MPUXOJSIIMICS Ha YacTh
paboueii miomam, 00CIy>KMUBaeMoii 0JTHON OYpOIOCTaBOYHOM BBIPaOOTKOIA;

IpU cucTeMax pa3pabOTKU ¢ MacCOBBIM OOpyIIEHHWEM U JOWHBIM BbITyckoM pynsl OBE -
00BbEeM 3aracoB, OTPAaHUYEHHBIH 3aMKHYTHIM OOBEMHBIM KOHTYPOM M OTOHMBAaE€MBIA 3a OJIUH
MaccoBblii B3pbIB. [lapamerpsr DBE 1nomkHBI COOTBETCTBOBAaTH ONTUMAIBHBIM 3HAUYEHUSIM
TOJIIIMHBI OTOMBAEMOTO CIIOSI U BEJIMYMHBI MAaCCOBOTO B3phIBa JJisi 00ecrieueHus] He00X0AUMOTO
¢ponTa paboOT M 3agAaHHOrO KayecTBa JApOOJeHUS OOpyIIaeMoro MacCuBa, C Yy4YETOM
o0ecrieueHrss MaKCUMaJlbHOM MHTEHCHUBHOCTH BBIIIYCKa PYJbl B YCIOBHSIX BBICOKOTO T'OPHOTO
JaBJICHUS,

Ipyd KaMepHBIX BapuUaHTax CUCTEM pa3paboTKu C ocraBieHueMm I1enukoB OBE - o0bem
3aracoB py/ibl B €IMHUYHON KaMepe;

P KaMEpHBIX CHCTeMax Pa3pabOTKH C BBIEMKOH IIETMKOB MaccoBbIM oOpymienuem OBE -
CyMMapHbIi MHHHMAaJIbHBII 00BEM 3amacoB pyIbl, 3aKIIOUEHHOM B Kamepax U I[eJIMKax,
OJTHOBPEMEHHO OTpabaThIBAEMBIX HA pabOYei IIIOIMIAI MECTOPOKICHHS;

IpU KaMEpHBIX CHCTeMax pa3padOTKH C 3aKIagkol BbpaboTaHHOro mpoctpanctBa DBE -
CyMMapHbI 00BEM 3amacoB pyasl B KaMepax, YHUCIO KOTOPHIX PAaBHO YHUCIY Ouepened Hx
BbleMKH. [Ipy 0THOBpEMEHHOI WM MOCIeI0BaTENbHON 0TpaboTKe KaMep yepe3 OJHY, ABE HIIU
TPU J€JICHUS ILIAXTHOI'O MOJIsI HA KaMephl U LIEJHUKY SIBJISETCS YCIOBHBIM, TaK Kak UX oTpaboTKa
BeJIETCSI OJIHUM CrocoboM. B To e BpeMmsi MpOAOIBKUTENBHOCTh IMOTALICHHS 3aracoB PYbI
3aBUCHUT HE TOJIBKO OT IMPOAOHKUTEIBHOCTU IIMKJIAa JOOBIUHBIX padOT B Kamepe, HO U OT 4Yuclia
ouepeJiel X BHIEMKU;

IIpU CJIOEBBIX CHUCTEMax pa3paboTKH C 3aKkjiaJKol BbIpaboTaHHOro mpoctpaHcTtBa DBE -
3arachl OJHOM JICHTHI.

Metoauuecknuii MOAXOJ K OLEHKE TOPHBIX BO3MOYKHOCTEW 3aKJIKOYAeTCs B YCTAHOBJICHUU
pa3MepoB pabouell IMIomaal, COOTBETCTBYIOIIEH MaKCUMallbHO Bo3MokHOMY uuciay OBE, a
TAaKK€ BEJIMYMHE €€ TO0J0BOro OOHOBJIEHHS B 3aBUCHUMOCTHM OT IPOJOJDKUTEIbHOCTU
MIPOM3BOJICTBEHHOTO LIMKJIA O BhleMKe 3anacoB DBE.

[TpoekTHas MOIIHOCTh PYJHUKA IO TOPHBIM BO3MOKHOCTSIM OIPENEISAETCS:

JUIS HAKJIOHHBIX U KPYTOHAKJIOHHBIX 3aJexkKei

Ax =V xSx yxKyon., T/TON
JUTSL TIOJIOTOTA/TAI0IINX ¥ TOPHU3OHTAIBHBIX 3aJIe)Ken
AN =V xSyxyxKon., T/TOR (3.2)

rjae:

Vi - cpeHero10Boe MOHMKEHNE YCIOBHOTO TOPU30HTA BBIEMKH, M/TO/I;

S - BKCIUTyaTanioHHasl TUIOMIA/b MECTOPOXKICHUS - PYAHAs IJIONIAh 32 BRIYETOM IIJIOMIA IEH,
He TOJUTEKAIIHX 0TPaboTKe, M’

¥ - INIOTHOCTb PYABL, /M

Kior. - KOI(hOUIMEHT U3BJIEYEHUS KOJIWYECTBA, YUYUTHIBAIOIIMNA KOJIMYECTBEHHbIE U
KaueCTBEHHbIE (pa3y00KUBAaHUE) TOTEPHU MOJE3HOTO UCKOIIAEMOr0;

Vh - cpeiHero1oBoe Mo IBUTaHue YCIOBHOTO ()pOHTA pabOT MO MOYBE PYAHOH 3alIeXkH, M/TOJ;

Sy = B, - mwioma e ycaoBHOTo (ppoHTa pador, M2

B,, - mIupyHa MIAXTHOTO MO, M;

M - cpeIHEeB3BEIIeHHAs MO MJIOMAAN MOIIIHOCTh 3aJI€KH, M.

[Toka3zareny HHTEHCHBHOCTH 3KCILTyaTallud MECTOPOKICHU:

S
V. = L=k xh wron, W, =i><kﬁ,,m’ron
S B, (3.2)

re:
Sp - paboyas monaas MECTOPOKACHHUS, M ;
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K, = T./T, - ko3 puImeHT roJoBOro 0OHOBIIEHHS PaboyeH II0Iaan, pa3/To;

T. - xajeHIapHast MPOIOJKUTEIILHOCTh pa0OTHI PYJHUKA B TCUCHUE TO/A, CYT/TOI;

T, - ATUTENBHOCTH MTPOM3BOACTBEHHOTO IMKIIA [0 U3BJICYCHUIO M BOCHPOU3BOJICTBY 3allacoB
9BE, cyr.;

ho - BeICOTa 00pyIIaeMoro (0TOMBaEMOro) CIIOS PY/BI, M.

Benuunna pabodeii TUI0IIa M MECTOPOKICHHUS :

Sp = S + S, M, (3.3)

rue:
Sh ¥ S; - COOTBETCTBEHHO TUIONIAIM U3BIICUYCHUS U BOCTIPOM3BOJICTBA 3aM1aCOB, M .
[IpoaoKUTENHHOCTH TPOU3BOJACTBEHHOTO IIMKIIA 11O BhIeMKe 3aracoB JBE:

T,=T,+T, cyr., (3.4)

re:

T,u T, - COOTBETCTBEHHO JUTUTEILHOCTHU MPOILIECCOB U3BICUCHHS I BOCIIPOM3BOJICTBA 3aI1acOB
B UX B3aHMOHECOBMEIIAEMOI YacTH, CYT.

O003Ha4MB Yepe3 | CTETeHb UCIOIB30BAaHUS IKCILTYyaTAIIMOHHOHN TUIOMIAd MECTOPOKICHHUS
B OIHOBpeMeHHOW otpabotke (w=Sy/S), 3aBucumoctu (3.2) MOXKHO TPEACTABUTH B
YIIPOILIICHHOM BHJIE:

Vi = wkyoxho; Vi = wk,xLy, (3.5)

rae:

L,, - JJMHA IaXTHOTO O, M.

HenpepplBHOCT U PUTMHUYHOCTH JOOBIYHBIX pabOT MO pPYyIHUKY obOecreynuBaeTcs
COOJIIOICHUEM  MPOMOPIUOHATBHOCTH  COOTHOIICHUH  MPOAOKUTEIIBHOCTH  TMEPHOJIOB
BOCITPOM3BOICTBA U M3BJIcUeHH 3armacoB DBE u vacreli paboueii miomaay, HaxoasIIIUXcs B TEX
Ke CTagusX. JTO COOTHOIICHWE OmpeaeiseT Kod(QPUIHMEeHT CTpYyKTyphl pabdodel Iuionaau
MECTOPOXKACHHUS, MOoKa3biBatoMii ynuciao IBE B cTtaguu BOCHpOU3BOACTBA, NMPUXOISIICECS HA
onny OBE B cTtaauu u3BieyeHus 3amacos:

_L 5

oWy .
LI (3.6)

B cJ1ydyac MpUMCHCHHA HECKOJIbKHMX PAallMOHAJIBHBIX TEXHOJIOTHUYCCKUX BAPUAHTOB BBLICMKU B
npeaciiax mMmaxTHOTO MOJI MOKa3aTC/IM HHTCHCUBHOCTHU CIICAYCT OMPCACIIATh:

IVR_ _ Ei S?ez' (Kmpi + 1)}!&1'; , II.IIJ"FO,I[,
& ml | ?:!i (37)
Vx _ Ei S:u' [Kmpz' + 1)”‘(3 , I-.-IJ'II“O,D;,
S@ iml | T:!i (38)
rac.

I =1, .., n - MHOEKC TeXHOJOTuYecKOoi 30HbI (T3) - ydacTka MECTOPOXKICHHUS, OTPAHUYCHHOTO
3aMKHYTBIM OOBEMHBIM KOHTYPOM M XapaKTEPHU3YIOMIETOCS OJM3KUMH 3HAYEHUSMH 3aIlacoB
OBE, enuHbIMH TOPHO-T€OJOTMYECKUMH YCIOBUSIMU U TEXHOJOTMUYECKMMHU BapUaHTaMU
BBIEMKH.

3.3.2. OueHka npoJoKUTEIbHOCTH MPOU3BOACTBEHHOIO KA JOOBIYHBIX paboT

HpO}IOJ'DKI/ITeJ'II)HOCTI) BCCX IMPOLECCOB U onepauuﬁ MMPOU3BOJACTBCHHOI'0 MHUKJA IO BBICMKEC
3amacoB OBE OMPEACIIICTCA Ha OCHOBAHHMU H3BCCTHBIX TOPHOTCXHUYCCKUX PACUCTOB B
COOTBETCTBUHU C HaMCYAaCMbIMH CpEACTBAMH MEXaHU3AIIMW TOPHBIX pa60T npru TEXHHUYCCKOM
MEPCBOOPYKCHUHN, PA3JIMYHBIMHA HOPMATHBAMU U TPOTHO3HBIMU NAHHBIMU.
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[IpuMeHUTENHPHO K BapHaHTaM CUCTeM pa3paboTKu 0e3 3akjajkd BBIPAOOTAaHHOTO
NPOCTPAHCTBAa BEIMYMHA  IPOJODKUTEIBHOCTH  IPOLIECCOB  BOCIIPOM3BOJICTBA  3aIacoB
OIIpEIEIsIeTCS:

Ty = T + Ty + Ty + Ty + Ty + Tyyn, CYT. (3.9)

A€ Tiy, Ty, T, Tx s Tsy 2Ty - COOTBETCTBEHHO JUIMTEIBHOCTH MPOIIECCOB MOATOTOBUTEIBHO-
Hape3HBIX paboT, 000PYAOBAHUS 3aM1aCOB, MOHTAXKA CTAlIMOHAPHOTO 0OOPYAOBAHUS, KPETUICHUS
OYHCTHOTO MPOCTPAHCTBA, 3apsiKaHUsI-B3pbIBaHUSA CKBaKMH (trmmypoB) B 1504
B3aMMOHECOBMEIIAEMON YaCTH U CYMMApHAs IIPOIOJKUTEIbHOCTh MEKIIPOLECCHBIX T1aYy3, CYT.

Bennuunsl, Bxosmue B hopmyny (3.9), MOKHO pacCUMTHIBATH CISAYIOIMUM 00pa3oMm:

_albp Kono,  alhp Kno,

b . B¥T.,
10007, IUUDPMU@, (3.10)
.
Ko lohatte (3.11)
T, =tn, + (tK + ty)ncyma CyT, (312)
H
T - ) Ly L e e
Sm:unm 'A'E';EE f’m K?d.'! (3.13)
i aﬁgap gkw i e +f’?¢p= C¥T.,
KA K ot (3.14)
rac:

a, |, hy - reomerpuueckue pasmepsl DBE - COOTBETCTBEHHO IMHA BKPECT MPOCTHUPAHHS,
JUTMHA TI0 IPOCTUPAHUIO 3aJIEXKH, BBICOTA 00pyIIaeMoro (0TOMBaEMOro) CJIosl PYy/Ibl, M;

Ko, K'yo- yIOenmpHBIA pacxol IMOArOTOBHTEIFHO-HAPE3HBIX BHIPA0OTOK, CHMXKAIOMIMICS C
yBEIUYEHUEM BEJIMYMHBI Ny, COOTBETCTBEHHO B M>/TBIC.T 1 M/TBIC.T.; H¢ypy - YACIO PAOOUYUX JTHEH
B MecsIe, CyT/Mec;

Hm.
P =D U %8,
i=l - ITAHUPYEMBIH 00BEM MPOXOAKH BHIPAOOTOK B TEUECHUE MECAIIa, MS/MeC.,

My - YACTIO BBIPAOOTOK, HAXOSIIMXCS B CTAJIMU MTPOXOIKH B TEUCHUE MECSIIA;

Uj - cKOpOCTh MPOBEICHUS j-0if BRIPAOOTKH B 3aBUCUMOCTH OT ee ceueHHs (Sj), OpraHu3anum
paboT U MPOU3BOIUTETHHOCTH MPOXOTIECKUX KOMIUIEKCOB, M/MEC;

Ugp - cpentHsisi CKOPOCTh MPOBECHUS OArOTOBUTENbHO-HAPE3HBIX BBIPAOOTOK, M/MEC;

K - BeIXOM pybI € 1 T1.M. CKBOKUHBI, T/M;

Ap - cpeiHECMEHHAs TTPOU3BOIUTENBHOCTh OYpPOBOTO CTaHKA, M/CM.;

Ng - YUCIIO OJTHOBPEMEHHO pabOTaIONIUX CTAHKOB;

Mg - YUCIIO BBIPAOOTOK, B KOTOPHIX OJIHOBPEMEHHO BEAyTCs pabOThI 10 O0YPUBAHUIO 3aM1aCOB;

t, = PII1,11., - ITATEIBHOCTh MOHTa)Ka CIMHUIIBI 000PYI0BAHHUS, CYT.;

P - TpymoemMkocTh paboT 1Mo JOCTaBKE U MOHTAXy €AHMHHIIBI 000PYTOBAHUS YeJ.-CM.;

11, - ancno pabounx, 3aHIATHIX HA MOHTa)KE€ 00OPY/IOBaHMS B TEUCHHE CMEHBI, Yell.;

Il - 4uCcnO emuHMIl MOHTHpYyeMoro obopynoBaHust (st BuUOpoyctanoBok /7, = zalllyl,,
31ech |y - paccrostHre MKy HUIIAMU BHOpomuTaresie, m; l, - paccTosHre MEKIY CMEKHBIMU
TPAHCIOPTHBIMH BbIpaOoTKamu B mpeaenax DBE, Mm; s ckpenepHbIX YCTaHOBOK 71, = alllyl,,
371eCh |y - paccTosHue MeX Ty CMEKHBIMH BHIPAOOTKAMH CKPETIIEPOBAHHS, M);

ty, ty - COOTBETCTBEHHO JJIUTEIHLHOCTH MOHTHUPOBaHMS KOHBeWepa B MaHEIbHOI BBIPAaOOTKU U
00opyI0BaHus y3i1a meperpysku, mec; |, - JuHa 0THOTO MIMypa MO MITAHTOBYIO KPEIlb, M;

Sy - TUIOMIA/Ib KPOBIIH, 3aKPEIUISIEeMON OJTHOM IITAHTOM, MZ;

Hg,- HOpMa BpeMeHH Ha 3aKpeIIeHue OJHOM INTAHTH, Y;
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t.y - IPOIOIKUTENBHOCTH padOYeii CMEHHI, ;

K, - K09 HUIHMEHT TIepEBBIMTOTHEHHSI HOPMATUBHOTO MmoKaszatens (K, > 1);

g - yaenbHbiit pacxoq BB Ha 1 nm.m. ckBaxkunsl, XI'Ym;

Kic - K039 GUIIUEHT UCTIOIB30BaHUS CKBAXUH (OTHOIICHHUE 3apsOKEHHOM JTMHBI CKBKHUHBI K
ee TOJHOH JUTNHE);

A; - TeXHUYECKas MPOU3BOIUTEIHFHOCTD 3apsIIHON YCTaHOBKH, KI /4;

K, =1 - ty/t., - K0O3hGUIMEHT KCIIOIB30BaHMS 3aPSAHON YCTAHOBKH B TEUEHUE CMCHBI;

t, - 0OBEKTUBHO HEYCTPAHUMBIC IIOTEPH pabOYETO BPEMEHHU B CMEHY, U;

M5 - 9UCJI0 OJTHOBPEMEHHO pa0OTAaIOIIUX 3apsTHBIX YCTAaHOBOK;

t,s - BpEMSI MOHTHUPOBAHUS B3PBIBHOM CETH, CYT,;

thp - MPOJOJKUTENILHOCTh INPOBETPUBAHUSA BBIPAOOTOK IIOCIE IPOU3BOJCTBA MAacCOBOIO
B3pPbIBa, CYT.

C y4eToM TOro, 4TO OMPEICIISIONUM U HanboJiee JUIUTEILHBIM IPOIIECCOM BOCIIPOM3BOICTBA
3amacoB  SBJSIETCS TPOIECC IMOATOTOBUTEIBHO-HAPE3HBIX pPaboOT, JpYyrue Ke IMPOIEeCChl
(uckiouasi mpoLece 3apsbKaHus - B3PhIBAHUS CKBAXXKMH) B TOM WJIM MHOM Mepe COBMEIIEHBI C
HUM BO BpeMeHH, hopmyiy (3.9) MOKHO MPECTaBUTh B CICAYIOIIEM BHU/IC:

To=Ky[Tp + (T5+ T, + T)(L-k,) + T5] + 2T, cyT. (3.15)

rue:

K, - xooddunuent, yduThIBalOmMi yBEIMYCHHWE CYMMapHOW JUIMTEIBHOCTU IIPOIECCOB
BOCIIPOM3BOJACTBA B pE3yJbTAaTe BBINOJIHEHHUA pPA0OOT IO pa3fenKke IOACEYKH, YCTAaHOBKE
OeTOHHBIX (PYHIAMEHTOB, BEHTWISLHMOHHBIX COOPY)XEHHH, MPOXOJKE JOMOJHUTEIbHBIX
BBIPAOOTOK XO3SHCTBEHHOTO HAa3HAYEHUS, JTOMOJHUTEIFHOMY KPEIJICHHIO BBIPAOOTOK B 30HAX
HOBBIIIEHHOTO TOPHOTO JaBJICHUS;

K.- K03 punreHT COBMEIIEHUS IIPOLIECCOB BO BpPEMEHH. 3HaueHus
k03¢ ¢punmeHToB K, n K, ycTaHaBIMBAIOTCS B PE3yJIbTaTe aHAIN3a KaJleHJapHbIX TpaduKoB.

[TpruMeHHUTETHHO K OTPAOOTKE MOIOrONaAIONINX M TOPU30HTAIBHBIX 3aJIeKeH, BCKPBIBAEMbIX
¥ TIO/ATOTAaBIMBAEMBIX, KaK IPaBWJIO, OJHHUM TpPAHCIIOPTHBIM TOPH30HTOM, JIHTEIBHOCTD
IPOLIECCOB BOCIIPOM3BOJICTBA OIPEAEISIETCS:

TG = Mae ncym + tpa cyT, (3'16)

re:

tuee = /U - INTETBHOCTH MPOBEACHHUS MarMCTPAILHONW TPAHCIIOPTHON BBIPAOOTKH JJTHHOM,
paBHoii pazmepy OBE (1) mo nnmHe maxTHOTO TOJIsl, CO CKOPOCThIO U - (M/M€C.), C y4eTOM
3aTpar BpeMEHH Ha KpeIIeHne, MeC;

t,- BpeMs u©a MpoBeICHHE JeTalbHOM pa3BeAKHM Ha Yy4YacTKax C HEBBIICPKAHHBIMU
DIIEMEHTaMU 3aJIeTaHusl, CyT.

[TponomxuTensHOCTh TEpHoJa u3BIeUeHUs 3amacoB OBE ompenensiercs Qusndyeckum
00BeMOM paboT U MPOU3BOIUTEITHHOCTHIO TOTPY30YHO-I0CTABOYHBIX CPEIICTB;

_alh W,
Hosp Rl (3.17)
501041
T - alh, ¥, j—
Aaﬁnaﬁmm (318)

rae: Hyg,y - HOpMa BeIpaOOTKH, T/CM.;

A6, Nog - CPEAHECMEHHAs MPOM3BOAUTEIBHOCTh (T/CM.) M YHCIO EAWHHI] JOCTaBOYHOTO
000py/10BaHus B OJTHOBPEMEHHOI1 paboTe.

st cuctem pa3pabOTKH C MAacCOBBIM OOpYIIEHHEM, B CBS3U C MOJpa3felieHUEM pyIbl B
mporiecce BbIMycka Ha "ducTyr" (HepasyOokeHHY0), "psamoByr0" W "IMKBUAANMOHHYIO" (C
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OOJBIIMM TPOIICHTOM HErabapUTHBIX KYCKOB M MYCTOM TOPOJBI) M Pa3IUYHBIMH HOPMaMHU
BBIPAOOTKH JIJISl KQXKJIOTO M3 BBIJCIICHHBIX KAUECTBCHHBIX THIIOB, BEJIMYHHA T, - OTIpE/ICTICHHAS B
cooTBeTcTBUU ¢ popmynoii (3.18), momkHa ObITh yBenmueHa Ha 10 %.

3aBucumoctH (3.9), (3.15) u (3.18) npuMEHHMBI UIsI CUCTEM C JOHHBIM BBIITYCKOM PY/IbI,
KOTJla MPOIecChl u3BledeHHs 3armacoB DBE MoryT ObITh HAauYaThl JIMIIL MO 3aBEPIICHUH BCETO
KOMILIEKCa paboT MO MX BOCIPOU3BOACTBY. IIpu cucTeMax ¢ TOPUEBBIM BBIITYCKOM PYABI ITOCIIE
BOCIIPOM3BOJICTBA 3aIlacOB IEPBOTO CIIOSI pabOTHI MO BOCHPOM3BOJCTBY BCEX IOCIEAYIOMIMX
CIIOEB TIEPEMEKAIOTCS ¢ paboTaMuM 1O WX M3BJICYCHHIO. Toraa MpPOJOIDKHUTEIBHOCTD
MIPOM3BOJICTBEHHOTO IIMKJIa ¥ TIEPHOJOB BOCIPOM3BOACTBA M U3BJICUeHHS 3amacoB DOBE
COCTaBHT:

?: =T; +TE" =T?é?d +T§ +£I:Tﬂﬁ +T3£)’C?T"

B, (3.19)

T; = Tma + ETE + Tsc= (3 20)
PR R A Y

2, B, (3.21)

rae: |, - rmHa 6ypo0CcTaBOYHOM BRIPAOOTKH, M;
B, - TonmuHa o0pyIiaemMoro cios pyasl, M;

Toe = VIBAr o Ny Koy | A 15 Iy MPOJIOJDKUTEIBHOCTD U3BJICYCHUS 3amacos
O0OpYIIIEHHOTO CIIOS PYIbI, 3aBUCSAIIAS OT YyKciia 3a00eB, o0caykuBaemMbix oanou [1/IM, cyr;

I - pacCTOSIHUE MEKAY CMEKHBIMH B TUIaHE OYpOIOCTAaBOYHBIMHU BBIPAOOTKAMHU, M;

IT'y5 - uncno epunnn ['TKM B omHOBpeMeHHOI paboTe 1O U3BJICUEHHIO 3amacoB 1o BceM (N,)
OBE;

T, - INIATEIBHOCTH TPOIIeCcca 3apsKaHUA-B3PBIBAHUS CKBRKUH OJJHOTO CJIOS PYABI, CYT.;

77 - 94acTh JUIMHBI OYpOJOCTaBOYHOM BBIPAOOTKM, Ha KOTOPOHl 3amachkl 0OypeHBl 10 Hayaja
ourcTHBIX padboT (B/L, < 17 <1).

Pacuerst mO mpuBeneHHBIM (GOpMYyNIaM  OOJIETHAIOTCSI  COCTOSIHHEM  IUKIOTPaMMBbI
IPOM3BOJICTBEHHBIX MPOIIECCOB MO 0TpaboTKe 3arnacoB DBE ¢ yueToMm coBMeleHHs BO BpEMEHU
BCEX IIOCIIEIOBATEIILHO BBIMOIHAEMBIX TEXHOJOTHUECKUX OIepaluii, KOTOPHIX B KOHKPETHOM
cliydae MOXeT ObITh M MEHBIIIE, YeM MoKa3zaHo B ¢popmyrnax (3.9) u (3.15).

Takast omeHka oOIIEH TPOMOIKUTEIHHOCTH TNPOWU3BOACTBEHHOTO IHKIA, KaK ITOKa3aTels
MHTEHCUBHOCTH 3KCILTyaTallud MECTOPOKACHHUS, T0CTaTOYHO MPOCTa U MPUTOAHA NpU aHaJN3e
TOPHBIX BO3MOXHOCTEH TIOJ3€MHBIX DPYAHUKOB, KOrja TpeOyeTcs CTpOro OIpeleeHHOe
COOTHOIIIEHUE HMHTEHCHBHOCTH TIIPOLIECCOB H3BJECUEHHUS M BOCIPOM3BOJCTBA 3aIacoB, T.€.
MIOCTPOCHHE BCEH pa3pabOTKN MECTOPOKACHUS TI0 THITY IOTOYHOTO IMPOU3BOICTBA.

OnpeaensiomuM B CTPYKTYpe NPOJODKUTENIBHOCTH MPOU3BOJCTBEHHOIO IMKJIA SIBISETCA
NEpUOJT W3BIICYCHHUS 3alacoB, OTHOCHTEIHHO KOTOPOTO YCTAHABIMBAETCS HEOOXOIMMBIH
YPOBEHb HHTEHCUBHOCTH MPOLIECCOB BOCITPOM3BO/ICTBA.

3.3.3. Onpenenennie pabouel MIomaId MECTOPOKIACHUS

Omnpenenenne paboueid momaau (S,) MECTOPOXKICHHS 3aKIIOYAaeTCsl B pacyere IUIONIaau
U3BJICUEHUs 3amacoB (S,), COOTBETCTBYIONMIEH KOHKPETHBIM TOPHO-TEOJIOTHYECKUM YCIOBUSM U
palMOHATILHBIM CXEMaM Pa3BUTHsI TOPHBIX paboT, a Takke KOd(PPUIIMEHTA CTPYKTYPhI padbouei
moma y (Keyp = T,/ T,):

S, = Su(Komp + 1), M* (3.22)

[Tpu m3BecTHBIX pannoHaNbHbIX Tapamerpax OBE (a, 1) cooTBeTcTBYIONIMX MPOEKTUPYEMOM
TEXHOJIOTUM U TEXHHKE, OIpeJesieHue BEIMYMHBI S, CBOAUTCS K YCTAHOBIIEHHIO MaKCHMAJIbHO
Bo3MokHOTO uncia IBE (N,) B 0IHOBpeMEHHOIN OYNCTHON BBIEMKE;
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S, = N,xax1, m° (3.23)

[IpumeHuTenbHO K CHUCTEMaM  pa3pabOTKM C  MaccoBbIM  OOpYyIIEHHEM  pacyeT
BenmuunHbI N, 3aBUCUT 0T 3Tama pa3paboTku MecTopokaeHus. IlepBblii 3Tam cBs3aH ¢
pa3paboTKOI BEpXHUX FOPU30HTOB, BTOPOIl - C pa3pabOTKOM IITyOOKUX TOPU30HTOB, Ha KOTOPBIX
BEJIMYMHA TOPHOI'O JAABJICHUS 3HAYUTEIBHO YCIOKHUT YCIOBHS 3KCIUTyaTallul MECTOPOKICHUS.

[Ipumensiemass Ha BEpXHUX TrOpu3oHTaX pyaAHUKOoB Kpuopoxbsi u ['opuoii Illopuu B
OCHOBHOM IIOCJIE/IOBATENbHAsI CX€Ma Pa3BUTHs TOPHBIX pabOT C HACTYMAlOIIEeH BBIEMKOW OT
HEHTpa 3alie)ku K (jaHraMm MO3BOJIJIA JOBECTH CTENEHb MCIOJIb30BAHMS PYIHOM IIIOIIAIU
MECTOPOKICHHUS B OAHOBpeMeHHOU orpaborke n0o 0,3-0,4 mpu pynHbIx miomansx 6oxee 150
ThIC. M> 11 710 0,8-0,9 npu pyasbix mwiomanax 20-40 Teic. m?. Takum o0pasoM, Ha IEepBOM dTare
pa3pabOTKH MECTOpPOKJICHUI BEIMYMHA IUIOLIA[M W3BJICUEHUS, B MPUHIMUIE, MOXKET JOCTHYb
3HAYEHWH, pPAaBHBIX PYAHOM TIUIOIIAOM TOPU30HTA, UYTO COOTBETCTBYET BO3MOKHOCTH
oOecrieyeHnss HanOOJIbIIEH MPOU3BOJUTEIBHOCTH pyAHHKA. OJHAKO HA MPAKTUKE CYIIECTBYIOT
OOBEKTHUBHBIE TPYAHOCTH, CBSI3aHHBIE C OpraHMU3alMel JOOBIYHBIX M TPAaHCHOPTHBIX PaboT U
YCIOBHSAMHU TIPOBETPUBAHMS NpPU BO3pACTalOmEeM (PpPOHTE OYHMCTHOW BBIEMKH, BpPEMEHEM
JUIMTETIbHOW ~ yCTOMYMBOCTH  TOPHBIX  BBIPAOOTOK, JUMUTHPYEMBIMH  TPYIOBBIMH U
MaTepUaIbHbIMU PECYPCAMHU.

[Tpu otpaboTke TITyOOKMX TOPU30HTOB CUCTEMaMH C MAaCCOBBIM OOpYIICHHEM MaKCUMajlbHas
BEJIMYMHA TUIOMIAIA H3BIICUYEHUS OOYCIOBIMBACTCS PAIlMOHAIBHBIMH B YCIOBHSX BBICOKOTO
TOPHOTO JIaBJICHUSI CXEMaMHU Pa3BUTHUSL TOPHBIX PabOT, KOTOpPbIE XapaKTEPU3YIOTCSA MOPSIKOM
Pa3BUTHS OYUCTHON BBIEMKH OT IIEHTPA 3aJI€KH K (piraHraM CIIONIHBIM (PPOHTOM.

OpoHTallbHAsg OJHOCTAIUIiHAs CXeMa pa3BUTUSA TOPHBIX pPabOT MperycMaTpuBaeT
pacnosnoxxenue OBE B pabouell 30He Ha BCIO MOIIHOCTb PYJHOrO Teja (HampuMep, pyAHUKHU
lopuoii [Hopuu). BennunHa ¢poHTa OYHCTHOI BBIEMKH, MpeactaBieHHoro aByms OBE Ha
KaX/IOM W3 TOPH30HTOB U TIOCJIEJOBATEIIFHO MEPEMEIIaeMOro OT IEHTpa 3alieku K (IIaHram,
OTIpeIeNsAeTCs;

Nu = nd)nz (324)

rae:
Ng = 2 - aucno OBE, cocTaBnsromux GpoHT OYNCTHOH BEIEMKH HA TOPH30HTE;
M, - BO3MOKHO€ YHCJIO TOPU30HTOB B OJJHOBPEMEHHON OTpaboTKe.

__ L H-H
nd @+ @) ’

#, P
¢ (3.25)
rre:
L - aMHa 3a51€Ku M0 POCTUPAHHMIO, M;
@ - KOIGOUIUEHT, YIUTHIBAIOIINI OTCTaBaHUE MPOLECCOB M3BICUCHUS HA HIDKENSKAILIEM
TOPU30HTE TI0 CPABHEHHIO C BBIIICIIC/KAIIIM
(@, > /1, 30ech I = 2h,CtgB + B - cripsbkeHust GPOHTOB HAa CMEIKHBIX TOPU3OHTAX, M;
B - yroj cABMKEHHSI MACCUBA TOPHBIX MTOPOJ, TPal.;
B - mmpuHa 6epMbl 6€3011aCHOCTH, YYUTHIBAIOIIEH BO3MOXHBIE CHIDKEHHUS yria B, M.
BenuurHa @, IBISSICH 1IEJIBIM YHCIIOM, KaK MPaBHIIO, PaBHsETCS 2);
H, - TiryOMHA BCKPBITUS MECTOPOKICHHUS, M;
H - ryOuHa pacnoioKeHus] BEPXHETro pabouyero ropu30HTa, M.
Takum oOpazom,
L g LM

- 5, n
(1+g,) I+ g (3.26)

u

rae:
M - Topu30HTaIBbHAS. MOIITHOCT 3aJIeXkH, M, (M = a).
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@pOHT OYMCTHOM BBIEMKH MIPH MOCIEI0BATEIbHO-TAPAIIICIBHON CXEME Pa3BUTHUSL TOPHBIX
paboT mpeacTaBiseT coOON AUAroHaJbHYIO JIMHHIO BBIEMOYHBIX €IMHUIL; OTPaOOTKa 3alieykKei
npou3BoauTCs ManbiMu naHensiMu (KpuBoposkckuii OacceiiH), CEKIMAMU MEXIy JIe)KauyuM U
BHCSYMM OOKaMH.

[Ipu nocnegoBaTeNbHO-TIAPALICIBHON CX€ME€ M CHUCTEMaxX C JOHHBIM BBIITYCKOM PYIbI
IO h U3BJICUCHHUS ONIPEACIISACTCS:

_ 2 2
Sy = Vel m (3.27)

rae:
2
¢ - qucno DBE, 0THOBpEMEHHO HAXOSAIIUXCS B CTaIUU U3BICUYCHUS HA OJJHOM TOPU30HTE.
B nepuon momHOTro pa3zButus paboT HAa TOPH3OHTE:
W= %M fa

u

(3.28)

MakcumanibHoe uyncio DBE Ha Bcex AEHCTBYIONIMX TOPU30HTAX M IUIONIA[b H3BJICUCHUS,
IPHU 1, ONIPEICIIAEMOM TaKke 1o popmyte (3.25):

N = B, =2
la(l* @) (3.29)
5 - LM
1+, (3.30)

3/1€Ch (,, KaK IIPABUIIO, PaBHO 4.
[Ipu mocnegoBaTelbHO-TIAPAILICIBHON CXEME U BapHaHTE CUCTEMBI C TOPIEBBIM BBITYCKOM

pyasl:
8= Nenrd w

deter (3.32)
B mepuo;1 mosHOTO pa3BuUTHs paboT HAa TOPU3OHTE:
NP ITPEKOBOH MOJTOTOBKE Ve =M, , (3.32)
TIPH OPTOBOM OTOTOBKE Ny =mgM i, : (3.33)

rjae:
I, - BETMYMHA ONEPEKEHUS MEKIY CMEKHBIMU OOpPYIIEHHBIMU CIIOSIMH PY/Ibl B IJIAHE, M.
MakcumansHo Bo3MoxkHOE ynciio DBE Ha Bcex ropuzonTax (moadraxax):
IpH IITPEKOBOM MOArOTOBKE H @, = ho/ry, (B coorBerctBHM ¢ § 214 "EnuHbIX NpaBui
0€30MacHOCTH.......... ", M., Henpa, 1977)

Laf Laf

N, = ;
'r&'rs(l-'-%) [,r'& +}gﬂ)r£ (334)

rje: I, - BETHYMHA ONEPEKEHUS MEKIY CMEKHBIMU OOPYIICHHBIMU CIIOSIMH PYIbI B IIAHE, M;
IIpU OPTOBO# MOJTOTOBKE U @, = ho/r,

LM LM

'rarﬁ(l-l-%} Ii.?"a +';3:J)'rg, (335)

MakcuManbHO BO3MOXKHAs TUIOLIAAb U3BJICYCHUS:
IIPH IITPEKOBOU MTOATOTOBKE
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S = LM, L

u i (3.36)
IIPY OPTOBOM MMOJATOTOBKE
S = LM, i

'r'I::' + ';gli:'

(3.37)

Bennuuna pabGoueil IUIOmaAM MECTOPOXKICHHS TNPH KaMEpPHBIX CHCTEMax pa3paboTKw,
IpEANoNaraloIuX JMOO OCTaBICHUE LEJIUKOB, JIMOO IMOralieHue MX BO BTOPYIO CTaJHIO,
OKa3bIBAETCSI 3aBUCUMOM MPEXk A€ BCETO OT YCIOBUI OE€30M1aCHOT0 BEACHUSI TOpHBIX padoT (§ 165
u 223 "Enunbix npaBui 6e3omnacHocTH.....", M, Hexapa, 1977).

[Ipy xamepHBIX CHCTEMax C OTCTaBaHMEM IIEJIMKOB MAaKCHMAaJbHO BO3MOXKHAs IUIONIA/b
U3BJICUEHHS] paBHA OHKCIUTyaTallMOHHOW IUIOLIaJM OAHOro dTaxka (S,), YTO COOTBETCTBYET
($poHTaTBHON OAHOCTAMITHON CXeMe pa3BUTHUS TOPHBIX paboT:

Su=S, kM, (3.38)
rac k3 - KOB(l)(l)I/IHI/ICHT KaMepHI)IX 3arracosB, y‘II/ITI)IBaIOHII/Iﬁ CHHNXCHHUC BCIINMYUHBI U3BJICUCHUA

B 3aBHCHMOCTH OT JIOITyCTHMOTO OOHa)KEHUS MOTOJIOYMHBI, TTapaMeTpbl OTOOWKU B Kamepax H
YHCIIa OJJHOBPEMECHHO JCHCTBYIOIIUX TOPU3OHTOB (71,) - cM. Tabu. 3.1.

Tabnuna 3.1
3HadyeHus K03(pPuimeHTa KaMepHbIX 3amacoB K, mpy pa3IndyHbIX 3HAUYeHUsX oTHOMICHUs M/a
3HaueHust K, pu n,, paBHOM
Mia 1 2 3 4
1 0,50 1 1 1
2,46..... 0,25 0,50 0,75 1
3,57,..... 0,30 0,60 0,80 1

MakcuManabHO BO3MOXKHYIO BEIMUYUHY IUJIOLIAM MU3BJICUEHUS CIENYeT TaKKe ONpeAeisaTh C
Y4E€TOM YCTAHOBJICHHBIX MOTPEOHOCTEH B MHUHEPAILHOM CBHIPhE M BBIJEISEMBIX PECYPCOB (CM.
. 3.6).

Jlns BapuaHTOB KaMEpHBIX CHCTEM C BBIEMKOW LIEJIMKOB MAacCOBBIM 0OpylieHueMm (mpu
CYIIIECTBEHHOM OTCTaBaHMM BBIEMKH IOCIIEHUX ) TAKXKE XapaKTEPHO BIMSHUE dTana pa3padoTKu
MecTopoxaeHus. B obiuem Buze niomaas u3Bieuenus 3anacos DBE onpenensercs:

— oK u 2
S =8+ (3.39)

rue:
M
) 2.
- TJIOMIA/Ih M3BJICUEHUS 3amacoB kamep (ompenensercs mo ¢popmyie (3.38), M*;
¥
2
Y - [IOIIA/h U3BJICYCHHS 3aI1aCOB IIEIUKOB, M".
OOpymiaeMbie NENUKH HAXOISITCS B TOW YacTH SKCILTyaTaIIMOHHOHM TUIOMIANU, T KaMmepbl

yke orpaboransl. Toraa
¥ _ _ 2
S8 =[5, - S~ S Jo m (3.40)

rae:

Sgep - 9ACTH IKCIUTYaTAIMOHHOHN IIIOMIAAN BEPXHETO 3TaXka, Ha KOTOPOW HM3BIEKAIOTCS WIH
OyZAyT U3BIIEKAThCS 3aMackl KaMep, M ;

Sg - HacTh AKCIITyaTAI[HOHHOM IIIOMIAN %)aCCManI/IBaeMOFO JTa)ka, LEJIUKA Ha KOTOPOH He
U3BJIEKAIOTCS 110 YCIOBUSM O€30MaCHOCTH, M*;

K, - K03 GHUIMEHT, YINTHIBAOIINI BO3MOXKHYIO CTEIICHb UCIIOJIB30BAHUS OCTABILIECHCS YacTh
HKCIUTYaTaI[MOHHON TUIOLIA/IN 3aJI€XKH, 3aBUCAILYIO OT MOPsIIKa OTPaOOTKH LEINKOB.
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[lpu oTpaboTke BEpXHUX TOPH30HTOB BeIMYMHA Kod(duimenra K, onpenensercs B
coorBercTBUH ¢ TaOI. 3.1 (koo dumuenr K,, konaonka 3). IIpu orpabOTKe HMKHHX TOPHU30HTOB
OLICHKA BEJIMYMHBI Kod(duimenTa K, mporu3BoJuTcss B COOTBETCTBHH ¢ (opmynamu (3.24-3.26)
JU1s1 PPOHTAIILHOM OTHOCTAMIHON CXeMBI Pa3BUTHS TOPHBIX paloT.

[Ipu mocnemoBaTenbHOM OOpYHICHWM ILIEJIMKOB BCIEA 32 BBHIEMKOW 3allacoB Kamep pacyer
IUTOLa I AHAJIOTHYEH M3JIOKEHHOMY IUISi CHCTEM C OOpYIICHHEM IpH I0CJeI0BaTeIbHO-
napauIeIbHOW CXeMe pa3BUTHS TOPHBIX paboT (popmymsl 3.27-3.30).

[Ipn oTpaboTKe TOPHU30HTANBHBIX W MOJOTOMAIAIONINX 3aJeKEH NPOTSHKEHHOCTh (POHTA
pa6ot (N,), He0OX0IUMOTO JIsi CBOEBPEMEHHOTO BBOJIa B JKCIUTyaTallMI0 MOILIHOCTEH B3aMeH
BBIOBIBAOIINX, OTIPEICIIACTCS:

N, = N,,n, = n, T,/ T, npu ycnosun T,/T, < L, /I, (3.41)

re:

Nyy=TITs = Kcm,,'l - YHCIO OJHOBPEMEHHO OTpabaThIBAEMBIX BBICMOYHBIX yYaCTKOB
(manHesneii) B OGHOM PSY;

T, =L,T,’/l, - 1poIoKUTENLHOCTD TIEPUO/IA U3BJICUCHHS 3aM1aCOB TTAHENH, CYT.;

L, - mmHa manenH (1o MIMPUHE IIAXTHOTO T0JIA), M;

T,” - MPOJOIKUTENILHOCTD IIMKJIA 0 BhieMKe 3anmacoB DBE, cyr.;

|, - mmpuna OBE (moaBuranue 04nCTHOTO 320051 3a IUKI), M;

T,s- TPOMOIDKUTEIBHOCTh MEPHOAa BOCIIPOU3BOJICTBA 3amacoB naHeau (cMm. dopmyiy 3.16),
CYT.;

N, - YUCIIO PSIIOB MaHeNeH, B KOTOPBIX OJIHOBPEMEHHO BEIIyTCSl OYMCTHBIC paOdOTHI;

L, - JJTMHA IaXTHOTO TIOJIA, M;

| - mmpuna nanenu (nuna DBE), m.

[lpu olEHKE TOPHBIX BO3MOXKHOCTEH PYIHUKOB, pa3padaThIBAIOIIMX ITOJIOTOMAAOIINE
MECTOPOKACHHMSI, CIACAYET YUUTHIBATh TaKXkKe NOOBIYY U3 MOATOTOBUTEIBHO-HAPE3HBIX 3a00€B,
KOTOpasi B PsiJie CIy4aceB JIOCTUTAET 3HAYUTEILHBIX Bemuuuu (10 20-25 % OoT 1oObuu pyasl U3
OUYHMCTHBIX 3a00€B), IMyTeM BBeacHUs kKodddumnmenrta 4B Gopmyny (3.1) B kKauecTBe OJHOTO U3
comHoxureneit (1 < p <1,25).

3.3.4. OcoOGeHHOCTH OLIEHKU TOPHBIX BOZMOXKHOCTEH pyJTHUKOB, pa3pabaThIBAIOLINX
MECTOPOKICHHS CUCTEMaMU C 3aKJIaJKOW BbIpaOOTaHHOTO MPOCTPAHCTBA

[Tpu ompeneneHuu JUIMTENBHOCTH MPOU3BOJCTBEHHOr0 Lukia 7, ¢popmyna (3.4) Mo BbIeMKe
3amacoB OBE kxamepHbIMU CHCTEMaMM C 3aKjiaJKOW CJlenyeT Y4YMThIBaTh, YTO BeIWuYMHA 7, HE
U3MEHsSeTCs, a BelIMuYMHa 1, BO3pacTaeT BBHUJY BKJIIOYEHHUS 3aKIaJOYHBIX paboT B
MIPOM3BOJICTBEHHBIA TIporiece Mo0ban pynasl. Torma B gopmyny (3.9) B kadecTBe cliaraeMoro
CJIElyeT BBECTH BEIUYMHY 7, - IPOJOLKUTEIBLHOCTD BO3AEHCTBUS MU30JUPYIOLIUX IIEPEMBIYEK,
BO3BEJICHUS 3aKJIaJJOYHOIO MacCUBa U TBEPJCHHUS 3aKJIAJOYHOM cMecu 10 HEOOXOAUMOM, AJis
Hayaja OYUCTHBIX pabOT B CMEXHBIX Kamepax, IPOUYHOCTH, CYT.

[Tpon3BoaCTBEHHBIM LUK MO BbleMke 3anacoB OBE crmoeBbiMH cucTeMamu ¢ 3aKy1ajKoil
UMEeT HHYI0 CTpPYKTypy. B mpoueccsl mNpou3BOACTBa BKIIOYAIOTCA JHIIb pPabOTHl 10
BO3BEJICHUIO MEPEMBIYEK M 3aKJIaJJOYHOTO MAacCHUBa, a TaK)Ke MPOLIECC TBEPACHHUS 3aKjaJ04HON
cmecu. Ilpomecchl u3BIeUeHMs] BKIOYAIOT OOYpHBaHUE 3allacoB, 3apshKaHUE-B3pbIBAaHHE
CKBaKUH (IITypOB), 000PKY KPOBJIH U MOTPY3KYy-T0CTaBKY OTOUTOM pyaHOM MacChl.

B oOmem Buae MakcuManbHas BeJNIWYMHA IUIOINAAM HW3BJICYEHUS IPU HCIIOJIB30BAaHUU
KaMEpHBIX CHCTEM C 3aKJIaJKONU OMpeeaeTcs:

s (3.42)

rne:
N, - BO3MOYKHO€ TIO YCJIOBUSIM BCKPBITHS YHCJIO TOPU30HTOB (dTa)keil) B OJHOBPEMEHHOM
0TpaboTKe (OMpeAessieTcs] B COOTBETCTBUH C MPAaBOi YacThio popmysisl (3.25);
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N, - YHCIO OJHOBPEMEHHO OTpabaThbIBaéMbIX T'OPH30HTOB (dTaXKeil), NpU KOTOPOM HX
CyMMapHas IUJIOIa b U3BJICUCHUS paBHa SKCIUTyaTallMOHHOMU Tuioanu (S,) OAHOro 3Taxa.

n, =[(2n, - 1) £ g] + Z,

i (H

No - YUCIIO o4epenel OTpabOTKU Kamep;
g - k03(p(UIUEHT, YYUTHIBAIOIIUI COOTHOLIEHHE MEPUOJOB H3BJIEUEHUS 3allacoB Kamephbl
(T.x) v 3axinanxu u TBepAcHus cmecu (7,,) - cMm. Tadm. 3.2;
Z - BeNIMYMHA, XapaKTepU3yollas 0JJHOBPEMEHHOCTh OTPa0OTKM Kamep MEepBOil ouepeau Ha
sTaxe (MpU OJHOBPEMEHHON OTpabOTKE Ha 3Take BCeX Kamep mepBoil ouepenu Z = 0; mpu

HOCHeHOBaTCHBHOﬁ -

CMeElEHNEM

BO

BPEMEHH,

HaIpuMep,

110

(3.43)

(dhakTopy

noarotoBku, Z = At/T,, (3aech At - MPOMEKYTOK BPEMEHH MEXIy HA4ajJoM OTPaOOTKH Kamep
OJIHOM ouepeu B epBoil u nocieaneit no cuery DBE Ha staxe, cyrt.).

BennunHa mnijom@aau W3BICUEHHUS IPU HUCIHOJIb30BAHUHU CIIOEBBIX CHUCTEM C 3aKJIaKOMN
OTIPEICIIETCS. UCKIIFOUUTEBHO YCIOBUSMHU BCKPBITUS, TO €CTh BO3MOXKHBIM YHCIIOM dTaXKeU B
OJTHOBPEMEHHOM 0TpabOTKE - 71, (CM. IepBYIO YacTh hopmyisl (3.25)), a TakiKe BO3MOKHOCTSIMU
CBOCBPEMEHHOM IMOATOTOBKH BBIEMOYHBIX OJIOKOB Ha ATaXKeE:

S,=nS,, M

(3.44)

Tabmuma 3.2

3aBHCUMOCTh KOB(I)(I)I/II_II/ICHTB. g OT COOTHOLIICHUS IIEPHUOA0B U3BJICUCHU U 3aKIaAKH KaMep

N Bennunna g npu T,,/7T,,,, COCTaBISIONIEM;
Yucio ouepeseit 0TpaboOTKH
Kamep T"‘”l 3>&23 2?}&21? =T 1<&<2 T‘“REE
no TJM am am o " s TJM
4 -3 -2 -1 0 1 2
3 -2 -2 -1 0 1 2
2 -1 -1 -1 0 1 1

OO0mscHseTcsa 3To TeM, 4To napamerpsl OBE (J1eHTbI) nake npu BbICOTE, MAaKCUMAJIbHON IO
(dakTopy JNy4IINX TEXHUYECKHX MapaMEeTPOB AOOBIYHOTO OOOpYIOBaHUS, MO3BOJIAIOT Pa3BUThH
TOpHbIE Pa0OTHI B MIpeesiaX BEIEMOYHOI0 0J0Ka TaKUM 00pa3oM, U4TO B ONpPEAEICHHbBIH MOMEHT
CyMMapHas ILIOIa b 0TpadaTbIBAEMBIX JIEHT Oy/IET paBHa IIJIOLIAIU BCETO BEIEMOYHOTO 0JIOKA.

Bemuuus S, onpenenennas no ¢popmysne (3.44), - MaKCUMaIbHO BO3MOYKHAsI IIPH BOBJICUYECHUU
B OTpaOOTKY BC€X BBIEMOYHBIX OJIOKOB Ha TOPU30HTE, YTO IO YCJIOBHIO CBOEBPEMEHHOM HX
HNOArOTOBKM Ha OONBIIMX IUIOMAAAX MmpoOieMaTHyHo. B TakoMm ciydae B KadecTBe
COMHOXMUTENS B (opMylie HEOOXOAUMO BBECTU KOI(DPUIMEHT, XapaKTepU3YIOIIUNA OTHOILIEHHE
yuciaa 6JI0KOB, OJHOBPEMEHHO BOBJIEKAaEMbIX B OTPAOOTKY MO YCJIOBHUIO MOJATOTOBKH, K 00IIEMY
gyrcay OJOKOB Ha TOPH30HTE, a TaKXkKe TPOU3BOIUTH OIEHKY BEIHYUHBI S, C Y4eTOM
OTpaHUYEHUH Ha BBIJENIsIEMbIE pecypchl (M. 1. 3.3.5).

3.3.5. YcraHoBneHUe TpaHull 00JIaCTH PAIMOHAIIBHOTO UCTIOIB30BAHMS TOPHBIX BO3MOKHOCTEH
pYIHHKA

["'opHBIE BOBMOXXHOCTH PYJHHKA 00YCIaBIUBAIOTCS TEXHUYECKU JOCTHIKUMBIN B KOHKPETHBIX
YCIOBUSAX TIpelen HapaliuBaHus 00beMOB no0buu pyd. [lpu »TOM nMHaAMUKAa BO3MOXKHBIX
00beMOB JTOOBIYH (TIPOM3BOJAUTEIBHOCTH IO TOPHBIM BO3MOXKHOCTSIM), 3aTpaT MaTepHATBHBIX U
TPYZIOBBIX PECYPCOB OTJIMYAETCS 3HAYUTEIBHOW H3MEHUYHMBOCTHIO TIO TEpUojaM OTpabOTKH
BCJIC/ICTBUE HEMOCTOSIHHOW  BEIMYMHBI  (PpOHTA OUMCTHOW BBIEMKH, UYTO BBI3BAHO
HEBBIJICP>)KAaHHBIMHU AJIEMEHTAMU 3aJIeTaHUs PYTHBIX TEIl.

C uenpto moBbIIeHUs 3(PPEKTUBHOCTH TOM3EMHON OOBIYM U TMEPBUYHON TMepepabOTKu
MOJIE3HBIX MCKOMAEMBIX CJIETYET CTPEMHUTHCS K 00ECTICUCHUIO PUTMUYHON paboThl pyTHUKOB. B
CBSI3M C OTHUM BO3HHKAeT HEOOXOOUMOCTL B CIVIAXKHBAHUM KOJIEOJIEMOCTH TEXHHKO-
JKOHOMHYECKHUX IOKa3zaTeliel, cTaOmiIn3anuud OOBEMOB JOOBIUM B TEUYEHUE IUTEILHOTO
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nepuojaa M, TeM caMbIM, B 0OOCHOBAaHHMH BEIWYHMHBI, O KOTOPOU I1€IeCO00pa3HO YBEIUYUBATH
00beMbl 00bIYH. MakcuMasbHasl BEIMYWHA MOIITHOCTH PYIHUKA, TIPH KOTOPOH 00BEMBI T0OBIYN
CTAaOUIIbHBI TIPU MPUHATHIX TEXHOJIOTHYECKUX W TEXHUYECKHX PEIICHUSX U COOTBETCTBYIOIIEM
pecypcHOM obecrieueHuH (T.€. Ha 3Tare TEXHUYECKOro MepeBOOPYKEHUS), ONpeaesieT BEpXHUN
npezest 00J1IacTH PallMOHAIBHOTO UCTIOIb30BAHMS TOPHBIX BO3MOKHOCTEH PYy/THUKA.

C yuerom dopmynsr (3.23), B 3aBucumoctsx (3.7) u (3.8) Bce BeIWUYWMHBI B Mpeieinax
KaXx10# 1-0i TexHosorrnueckoi 30HbI (T3) mocTosiHHBI, 32 UcKIroUeHHeM duciaa DBE B craaun
usBieuenus: 3amacoB (N,;) u kodbouuuenta crpykrypsl pabdoueit miomamu (Ko = NpilNyi,
rae Npi- uymcno OBE B craaum BocmpousBoicTBa). HemoctossHHass BO  BpeMeEHHU
BennurHa N,; IPUBOIUT K HECTaOMJIBHOCTH IOKa3zaTeiel WHTEHCUBHOCTH OKCILTyaTalluu
MECTOPOXKACHUM M TOAOBON IPOM3BOJUTENBHOCTH PYyIHHUKA, MPU ITOM 3amachl Kaxiaou T3
OKa3bIBAIOTCS OTPAOOTAaHHBIMU B PA3JIMYHbIC MEPUOJIbI BPEMEHH, YTO, B CBOIO OYEpPE/b, BICUET
3a o000l W3MEHEHWE YHCICHHOCTH pabouux 3a00iHOW Tpymmbl W YHCIA KOMILIEKCOB
obopyoBaHus ompeneaeHHbIX TUTOB, J(uddepennupoBannoe ydactue kaxaon T3 B oOmiei
no0bIue pPYyTHUKA IMO3BOJMT 32 CYET IMOCTOSHCTBAa BelWYHMHBI N,; M30€kKaTh CKa4KOOOpa3HBIX
W3MEHEHUI rOq0BOM JOOBIUM.

C uenpio crabmiM3alMyd ToJI0OBBIX OOBEMOB JOOBIYM PYyAHHMKA HEOOXOJUMO COOJIIOJIEHUE
COOTBETCTBUS yJIEJIBLHOTO Beca JOOBIYM M3 TEXHOJIOTHMYECKHUX 30H 00beMaM HX H3BIEKAEMBIX

3amacoB. Ecnm @- cymmapHble W3BICKaeMble 3amachl, TO J0Js JJ00bram w3 i-oi T3
]

D=1

coctaBuT K; = 6/6, npuuem -1 . Yucno DBE B craguu ussieuenus B i-oi T3:
Ny =Ny E ' ﬁ
KA (3.49)
rue:

Npi= umcino OBE B craguu wus3BnedeHuss B OocHOBHOWM T3 (mepBoif, ¢ MaKCHUMalbHOU
BEJIMYMHOM H3BJIEKAEMBIX 3a1acoB &

K1 - momns moObrun n3 ocHoBHOM T3;

Ai = QiT.Koril T i - mpouzBoautensrocts IBE i-oit T3;

Qi = a1l1hgj - 06BeM OBE i-oit T3.

B ycnoBHSX TMMHTHpPYEMBIX TPYIOBBIX M MaTepHAIBHBIX pecypcoB uucio DBE B cramum
W3BIICYCHHS] OTPAHUYMBAETCS, YTO MOXKET OBITh OOOOIIEHHO BBIPAKEHO C MOMOIIBIO CHCTEMBI
TEXHOJIOTHYECKUX M PECYpCHBIX OrpaHW4eHuWi. B cBs3u ¢ 3tuM mokaszatens N,,; ompenensercs
UCXOJISl U3 CIICAYIOIIUX YCIOBUMA:

1) PazButue ropusix pabor:

OpU  OKCIUTyaTalliM MOIIHBIX HAKIOHHBIX U KPYTOMAJarolIMX 3ajeked CHCTeMaMu C
MAacCOBBIM OOPYIICHHEM B YCJIOBHSX BBICOKOTO TOPHOTO JaBJCHHS (PPOHT pabOT Ha 3Taxe
OTPaHUYMBACTCS TOPU30HTATHHON MOIITHOCTBHIO 3aJICHKH:

M 2D (W ) 2Wyny,
= (3.46)

rue:

Np - 9rciI0 pa3pe3ok Ha TOPH30HTE.

IPU SKCIUTyaTalli¥ TOPU30OHTAIBHBIX M MOJIOTOMAAIOIINX 3aIeKel BO3MOXKHBIN (POHT padoT
OLICHUBAETCS B COOTBETCTBHHU ¢ hopmyoii (3.41).

2) MakcuManbHO BO3MOXKHAsl YUCIEHHOCTh pabounx 3a00itHoil rpynmsl (R, yen.):

R: 2 kmj"rul'}zm ﬂ:‘z E(Rﬂi + Kﬂpiﬂai) ;
KT 4 (3.47)
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rae K., - koaddunmeHT crimcounoro cocrara; Roj , Rpi - 4nciIeHHOCTh paboUmX, HEOOXOIUMBIX
JUIE  OOCITYy)KUBaHHWSI B TEUCHHE CMEHBI KOMIUIEKCOB OOOPYIOBaHUS COOTBETCTBEHHO TIO
U3BJICYCHUIO U BOCIpoU3BOACTBY 3anacoB DBE i-oii T3, gei.

3) Bennuuna 3atpaTt Ha nproOpeTeHre 100bIYHOTO 000pyaoBaHus (3,5, THIC. PYO.):

.
3::'5 2'&'-p'::'jﬁ"rul ﬂl Z :, (Hai + Kﬂpii‘{ei) ;
1[4 (3.48)

rae Ky, - koahduuueHT pesepBa odopynoBanust; Lo, L], - ONTOBbIE LIEHBI Ha 000PYIOBaHHE
COOTBETCTBEHHO 110 M3BJICYCHUIO U BOCIPOM3BOACTBY 3amacoB B mpezaenax IBE i-oit T3, Thic.
pyo.

Takum oOpasom, ucxons u3 ¢opmyn (3.45-3.48), B COOTBETCTBHHM C TEXHOJIOTHEH U
pecypcHbIM oOecnedyeHueM ompesensercs mnoctosHHoe uwucio OBE B ogHOBpeMeHHOI
oTpaboTKe, TMO3BOJISIONIEE CTAOMIM3UPOBATh TOJOBBIE OOBEMBbI JOOBIYM pyJ Ha JTare
TEXHUUYECKOTO IepeBoopyxkeHus. Jlamee 3Ta BeaWMYMHA, ONpPENENSIONas MPOU3BOAUTEILHOCTD
PYAHHMKA, KOPPEKTHUPYETCS B COOTBETCTBHM C YCTAHOBJICHHBIMH MOTPEOHOCTAMH B
MaTepUaIbHOM ChIPbE.

B ciydae ucmonb30BaHUs OJHOTHITHBIX KOMITJIEKCOB JOOBIYHOTO 00OpYIOBaHHS B Ipeesiax
Pa3IMYHBIX TEXHOJIOTHYECKHUX 30H JO0MYyCKAeTCsd OKOHYaHHE OTPaOOTKH UX 3allacoB B Pa3IMYHbIC
nepuosbl BpeMeHH. Torma BO3HHMKAeT HEOOXOAMMOCTH B TIOCIEIOBAaTEIbHOM IPUBEICHUU
BEJIMYMHBI M3MEHSIOHErocss (pOHTa OYMCTHOM BBIEMKM K TOCTOSHHOM  BEITUYMHE,
COOTBETCTBYIOILIEH CTAaOMJIBHBIM TOJOBBIM 00beMaM JOOBIYM IO MEpUOJaM pealu3aluu
NPUHUMAEMbIX TEXHOJOTMYECKHX pEIIEHUH, YTO BO3MOXHO TOJIBKO B  pe3ylbTare
MMUTAIMOHHOTO MOJCIIUPOBAHUS pa3BUTHs paboT Ha DBM.

YCcTaHOBIEHHE BEPXHEro Impenena o0JIacTH PALMOHAIBHOTO HCIHOIB30BAaHUS TOPHBIX
BO3MOXXHOCTEH pyIHUKa IPOU3BOAMTCA B ATOM CilIy4ae B JBa dTama. Ha mepBoM - 1o
MOJIy4YEHHBIM IJIAHOTPAMMAaM T'OJIOBBIX 00BEMOB J100BIYM OLIEHUBAETCS MAaKCUMaJIbHOE 3HAUCHUE
IPOU3BOIUTENBHOCTH (Amax), HA BTOPOM - B TpeeliaX WHTEpBaJa BO3MOXKHBIX 3HAYCHHN
(0+4max) ¢ 3agaHHbiM  maroM  (Amax/m)  BBIACTAIOTCS  HECKOJbKO  (m)  ypoOBHEH
MPOU3BOJUTENILHOCTH PYAHHKA. 3aTeM MPOU3BOAUTCS TpUBEJIEHHUE (aamnTanus) IUIaHOTpaMM
TOJOBBIX O00BEMOB J0OBIMM K KWKIAOMY U3 BBIICJICHHBIX YPOBHEH C  OILIEHKOM
IPOIOJDKUTEIBHOCTH MepuoJia cTaOUIbHOM TOOBIYM (KOTOPBIN HE NOJKEH ObITh MEHee JTara
TEXHUYIECKOTO ITEPEBOOPYKECHHUSA).

Ananranys IpOU3BOJUTCS C YUETOM CIEAYIOUIMX MEPONPUATHIA: pe3epBUPOBaHUE MOIIHOCTH
(bpoHTa pabor) M WX TMOCIEAYIONIEEe MWCIOAB30BAaHME HA YydyacTKax IUIaHOTpamM, He
o0ecrieunBarOIUX TpeOyeMoil MPOM3BOJIUTEIBHOCTH; MepepaclpeieieHue PeCypcoB MEXIY
y4aCTKaMH HIAXTHOTO TIOJIST; KOPPEKTHPOBKA TPAHUI] TEXHOJIOTUIECKHUX 30H.

Takum 00pa3oM yCTaHaBIMBAETCSl IOCTOSHHBIH B TEYEHHME OdTala TEXHUYECKOTro
NEPEBOOPYKEHUS MOA3EMHBIX TOpHBIX padoT Habop OBE (ppoHT pabor), oOycnaBiuBaromumi
BEPXHIOIO TPaHUIly 00J1aCTH PAllMOHAIBHOTO UCTIOIb30BAHUS TOPHBIX BOZMOYKHOCTEH py/THHKA.

Hwxkaas rtpaHnma o0JacTH panMoOHAIBHOTO HCIOJB30BAHUS TOPHBIX BO3MOXHOCTEH
OTIpeieNIeTCsl B COOTBETCTBUHU C TPEOOBAHUSAMU CTAOMIBHOCTH KauecTBa JOOBIBAEMOIO CBIPbSL.

Bennunna konebaHU CpemHETo COMepKaHUS KOHTPOJIHMPYEMOTO KOMITOHEHTA B INAXTHOM

(6%,)

N
5.3_;' = Z[k_z (5331"&'& + 5isi)NaiH3i]
=1 (3.49)
2
rae:. ¥ - JUCIIEPCHUA KaueCTBa pyAbl B oO0IIeaxTHOM PYAOIIOTOKE,
n - YUCJI0 TEXHOJOTHMYCCKHUX 30H, 3araCbl KOTOPBIX HAXOIATCA B OHHOBpeMeHHOﬁ OYHCTHOM
BBICMKC;

&

PYAOIIOTOKE YCTAHABJIMBACTCS CIICAYIOIIUM 06pa30M:
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Ki - monst no0wIun u3 i-oit T3;
2
i - BHyTpH3a0OiHAs AMCIICPCUS KAuecTBa PY/Ibl, BHIIABACMON OYMCTHBIMU 3a00sIMH B i-0i

T3;

Ei - koo duimenT, yuuThIBaIOIMNUA COOTHOIICHUE MPOU3BOIUTEILHOCTH OYHMCTHBIX 3a00€B B
pazmuuabix T3 (Ej = Ainsaa/Ain,, 3meck A - npousBoautenibHocts DBE  ocHoBHO# T3; A -
npousBoauTenbHOCTh DBE i-0it T3; Ny; - 4KCI0 0JTHOBPEMEHHO JECHCTBYIOIIMX OYHUCTHBIX 3a00€B

B npeaenax IBE i-oit T3; n,; - To xe, B npeaenax IBE ocHoBHoi T3);
2

5.&3:' M o .o
- Mek3a00HHasI TUCTIepCHs KadyecTBa T0O0bIBaeMoi py bl u3 I1-oi T3;
Nyi - unciio DBE B 01HOBpEMEHHO# OYHMCTHOM BBIEMKE B Ipejenax i-oi T3.
BBenenne yka3aHHBIX BeMHYMKW B (OPMYIBI 1O ONPEACICHUIO MOIIHOCTH pPYAHHKA

;]
A =D Nk,
(Tuna =1 ) MO3BOJISIET YCTAaHOBUTH €€, HCXO/IS U3 YCIIOBUH JTOCTUKCHUS HEOOXOTUMOMA
2

(3amaHHOM, 5"‘") CTaOMJIBHOCTU CpEIHEro KayecTBa J00bIBA€MOM pyABl B 3aBUCUMOCTH OT
TOPHOTCOJIOTMYCCKHUX U TOPHOTCXHUYICCKUX YCHOBHﬁ, KakK CyYMMY TI'OPHBIX BO3MO>KHOCTEH BCEX
3a00HBIX PYIOIOTOKOB.

TakuM 00pa3oMm, MOIIHOCTH pyIHWKA, OOEcIeYMBaIONias NpPH BBIJAYEC HA IMOBEPXHOCTH
pPYAHOW Macchl €IWHBIM IIOTOKOM CTaHAApTHBIH YPOBEHb COAEP)KaHHS KOHTPOIUPYEMBIX
KOMIIOHEHTOB B CBSI3M C MOCJEIYIOUEH MepepaboTKON ChIphs, MOXKET OBITh ONpeaeiieHa W3
BBIPAKCHUS:

4, = Sla2. + @102 14T ) wron,
i1 (3.50)

npu ycaoBud Kj = const B Tedenue Bcero nepuoaa 7Ty.
[Ipr BBITAaYe HA MOBEPXHOCTH PYIHOM MAacChl HECKOJIBKHMH (IBa W 0OJee) MOTOKaMH

ONpeNENsAeTCsl BEMUYMHA A, IO KAXKJAOMY U3 HUX C MOCIEAYIOIIUM CYMMHPOBAHUEM.
2 2

CoOTBETCTBYIOIIAsl YCTAHOBICHHOMY 3HAQUCHHUIO A, Beln4YnHa “* cpaBHUBaeTcsi C &,
8oy < Oy y y
Ecim % = " 10 paccMaTpuBaeMblil BapuUaHT IPOU3BOACTBEHHON MOIIHOCTH pYyAHHKA
o0ecrieynBaeT HEOOXOIMMBIN YPOBEHb CTAOMIBHOCTH KadecTBa J00bIBaeMOM pyabl. MOIHOCTh
2 2
PyAHMKA, IIpH KOTOpoM “# < 22 gBNISETCA HIKHEN TPaHWLEH B Psdy LEIECOOOPasHbIX B
paccMaTpruBaEMOM OTHOLIEHUHU ITPOU3BOIACTBEHHBIX MOITHOCTEH.

Cnenyer 0co00 OTMETUTH, YTO JJIsi KaKJOTO THUIIA MECTOPOXKACHUH MO CTENEHU MPUPOAHON
U3MEHYMBOCTH KOHTPOJIMPYEMBIX KOMIIOHEHTOB, IIPH OIPENEIECHHON TEXHOJIIOIMH U YpPOBHE
TEXHUYECKOH BOOPYKEHHOCTH, CYILIECTBYET OIpEACICHHAas MUHHMMAJIbHO IielecooOpa3Has
IPOM3BOJICTBEHHAs MOIHOCTh PYAHMKA IO YCJIOBHIO HEOOXOIMMOH (3a7aHHON) CTaOMIBHOCTH
Ka4eCTBA BBIJABAEMOU PY/IbIL.

T

[pu ycmosun “* ° 7% qro Hambojee 4acTO BCTPEYAETCS B MPAKTUKE OKCILTyaTal[Mu
MECTOPOKICHUH, HEOOXOOUMO YCTaHABIMBATh TaKyl MOIIHOCTh pPYJHHKA, MpPU KOTOPOH
YIOBJIETBOPSIFOTCS 3a/JaHHBIE CTAaHIAPTHl OTKJIOHEHWH KauyeCcTBa BBIAABAEMOM py/bl, HAMEYATh U
OLICHUBATh BO3MOXKHBIM KOMIUIEKC MEpONpUATHI, oOecneunBaromMx 3T0 YycioBue. s
JOCTM>KEHMS! 3a/IaHHBIX CTaHIApTOB OTKJIOHEHHWM KayecTBa pyAbl, BBIJABAEMOW W3 IIAXThI
€IMHBIM TIOTOKOM, HEOOXOAMMO JOCTaTOYHO OOJBIIOE YUCIO JEHCTBYIOIIMX U PE3EPBHBIX
OunucTHBIX  3a0oeB.  Ilosromy, Hapsgy ¢  DKOHOMHYECKHM  BBIUTPBILIEM  y
PYAONOATrOTABIMBAIOIINX U NepepadaThIBAOIINX MIPEIIPUATHH, JOIKHBI pacCCMaTPUBAThCS Kak
camMa TEXHOJOIMYecKas LEeNecooOpa3HOCTh TaKOro pacuiipeHus (poHTa paboOT, Tak U €ro
HKOHOMHYECKHUE MOCIEACTBUSA. ITO K€ OTHOCUTCS K CIIydaro, KOTJa HIKHSS TpaHuLia 001acTH
PalMOHAIIBHOTO HCIOJIb30BAHUS TOPHBIX BO3MOXKHOCTEW, B CBSI3W C KpallHE HEPABHOMEPHOU
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CTCIICHBIO HpHpOI{HOfI HU3MCHUYMUBOCTHU COACPIKAaHUA IMMOJIC3HBIX KOMIIOHCHTOB, OKAa3bIBACTCS BBIIIC
€€ BEpXHEU IpaHUIIbI.

Taxkum o6pa30M, IJi1 BBCACHUA B OITUMHU3ALUMOHHBIC PACUYCThBl OCHOBHLBIX IIAapaMCTPOB
pyIHUKa YyCTaHOBJIEHA HEOOXOJUMOCTh M JlaHAa METOJMKa OOOCHOBAaHMS T'paHHUIl OO0IACTH
palOHaIbHOIO HCIOJB30BaHUS TOPHBIX BO3MOXHOCTEH, oOecreuuBarolas co0IoieHne
TpeOoBaHUI CTAOMIBLHOCTH OOBbEMHBIX U Ka4YECTBEHHBIX ITOKa3aTeseil 100bIBAEMOT0 ChIPhS.

3.3.6. Onpenenenue onTUManbHON IPOU3BOJACTBEHHOW MOIIIHOCTH PYJHUKA

CymectByeT JABa MOAXOAa K ONTUMHU3AIMHM  MOIIHOCTH TOPHOTO  MPEINPHUSITHS:
UH/IWBUYAIbHBINA, IMPeIyCMaTPUBAIONIMNA OIpeaesieHHe ONTHMAIbHONH MPOU3BOAUTEIEHOCTH
OTJIEIbHO B3ATOr0 OOBEKTa, M PETMOHAJBHBIN, NpeaycMaTpUBAIOIIUNA BBIOOp MacHITabOB
OPEANpUSATHS C Yy4eToM OOeCHeueHHs] palMOHAIBHBIX YCIOBHH OCBOCHUS MHUHEpAIBbHO-
CBIPBEBBIX PECYPCOB COOTBETCTBYIOLIEro peruoHa. llpu 3ToM clieqyer y4duThIBaTh, 4YTO
HaAWIyylnass SKOHOMHUKA Ui TMPEeNnpuaTusi ¢ 0ojee MIMPOKUX IMO3UIMA MOXET U He OBITh
ONTUMAaJIbHOM.

OnTtuManbHOE 3HAYEHHE MPOU3BOACTBEHHONW MOIIHOCTH OTIENBHO B3STOTO pPYyAHUKA
OTIpe/IeNIIeTCS HA OCHOBAHUU CPAaBHUTEIBHON SKOHOMHUYECKON OIEHKU Pa3TUYHBIX BapHAHTOB B
npezenax yCTaHOBJICHHOM 00JacTH palMOHAIBHOTO UCTIOIh30BAHUS TOPHBIX BO3MOXKHOCTEH.

ConocTaBneHne TEXHUYECKH BO3MOXHBIX BAPHUAHTOB M BHIOOP M3 HHUX HAWBBITOJHEUIIETO
0asupyercss Ha TOKa3aTeNsaX CPaBHUTEIBHON HSKOHOMHYECKOW AS(PPEKTHBHOCTH, TOCIE YEro
BBIOpAaHHBIA BapHWaHT OIICHUBAETCSd Ha OCHOBE IIOKa3aTesiedl oOmiedl  (aOCOFOTHOM)
YKOHOMHYECKOW 3 (peKTUBHOCTH. HauBhIrOgHEWIMIA BapHaHT MOXKET OBITh NPUHAT K
peanu3anuu, €ciau OH YAOBIETBOpSET TPeOOBaHUSM, MPEABABISEMBbIM K IOKa3aTeNlsM OOIen
appexTHBHOCTH. B TpOoTHBHOM ciy4ae cieqyeT NPEeANPHHATh MOUCK JONOJHHTEIBHBIX
BO3MOXKHOCTEH ee moBbllIeHHs. [Ipu HEBO3MOXXKHOCTH TOJHOTO YAOBIETBOPEHUS TpeOOBaHUI
nokasaressi ootmiel 3(hEeKTHBHOCTH CIIeyeT WIH BOOOIIE OTKA3aThCs OT CO3/IaHUs 00BEKTa, WIN
IOPUHITH K OCYIIECTBICHUIO HAWIYUYIINI U3 PACCMOTPEHHBIX BAPHAHTOB C COOTBETCTBYIOIIMM
000CHOBaHHEM MPUHIMAEMOTO PELICHHUS.

Breibop kputepusi OICHKHM HSKOHOMUYECKOW dS(PPEKTUBHOCTH BApUAHTOB 3aBUCUT OT
0COOEHHOCTEH KOHKPETHOTO OOBEKTa MPOCKTHPOBAHUS, MPEIONPEIEISIONNX CBOIMCTBA
COOTBETCTBYIOLIEH ONTUMHU3ALMOHHON 3a7ay. B 3aBUCUMOCTH OT 3TOro MOTYT OBITh BHIOpaHbI
WIN CPAaBHUTEIHLHO TIPOCTHIE CTATUYECKUE KPUTEPHH, HITH O0JIee CI0KHBIE - JUMHAMUYECKHUE.

Jns pemieHus 3aiad co €1abo0 BBIPAKEHHBIMM JTMHAMUYECKHMMM CBONCTBAMHU MOXET OBITh
IPUHAT CTAaTUYECKUW KPUTEPUN NMPUBEICHHBIX 3aTPAT, PEKOMEHIyeMbli THIOBOW METOOUKON
oTpeieNIeHUs] 5KOHOMUYECKOH 3(h(PEeKTUBHOCTH KaUTaIbHBIX BIOKEHUH. DTOT KPUTEPUIT MOKET
NPUMEHATBCS  TPH  PACCMOTPEHHWH  BAapHAHTOB,  XapaKTEPU3YIOIIMXCS  CPABHUTEIHHO
HEMpOJIOJUKUTENIbHBIMA ~ CPOKAMU ~ CTPOMTENBCTBA M OCBOEHHMS MOLIHOCTH, a TaKxke
OTHOCHUTEJIEHOW CTAOMIIBHOCTBIO 00BEMOB, KadecTBa W CEOECTOMMOCTH TPOIYKIIMH IO TOJaM
HKCIUTyaTaI1H.

[Tpu pemeHny ONTUMU3AIMOHHON 331a4M B CTATHYECKOW IMOCTAaHOBKE B KAUECTBE KPUTEPHS
OLIEHKH MPUHHMMAETCs MoKa3aTelb CPABHUTEIBHOW 3(PPEKTUBHOCTH - MUHUMYM IpPHUBEICHHBIX
3arpar (TOJIOBBIX WM yJENBHBIX B pacueTe Ha €IUHHILY TPOU3BOANMON MPOAYKIIUH):

3y = C+ E,K— min, (3.51)

rae:

C - Tekymue M3JEpKKH MPOM3BOJACTBA (c€O0ECTOMMOCTh NOOBIYM PYIbl MM MPOM3BOJCTBA
KOHEYHOM MPOAYKLHUH), pyO/T;

K - mepBoHavanpbHOE KalUTAJIBHOE BIOKEHUE HA CO3JAHHME NMPOM3BOACTBEHHON MOILHOCTH
(0e3 MOBTOPHBIX 3aTPaT Ha MOJIepKaHKUE BHIOBIBAIOIIMX MOIIHOCTEH), pyd/roa umm pyo/T;

E, - HopMaTHBHBIN KO3 PULIMEHT CpaBHUTENHHON 3((HEKTUBHOCTH KAUTAIBHBIX BIOXKEHUH,
py0/py0, B rox unu 1/ro.
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Koadduuuenr E,, xapakTepu3youi BeIMYMHY HOPMAaTHUBHOM MPHOBLUIH, Mody4aeMoi ¢ 1
py0. KanuTanbHBIX BIOXeHHH K, mnpuHuMaercs paBHbiM 0,15. OH permameHTHpYeET
HApOJIHOXO35MICTBEHHBIE TpeOoBaHMs K BenuuuHe d(ddexkra TOIBKO JOMOTHUTEIBHBIX
KalUTaJIbHBIX BJIOKEHUH, CBS3aHHBIX C peaju3alueil 0osee KanuTaJoeMKHX BapHaHTOB. Takue
BapUaHTBl MOTYT CUuTaTbcsd J(PPEKTHBHBIMH, €CIM TPUPOCT KAMUTAIBHBIX BIOXCHUH Ha
BennunHy AK obecrieunBaeT CHUXKEHHE ce0eCTOMMOCTH HE MeHee 4yeM Ha Benuuuny £, AK.
KanuranbHble BIOXKEHMS, CBS3aHHbIE C IPOCTHIM  BOCIIPOM3BOJICTBOM, HOPMATHBHBIM
kod¢umeHToM £, He PerIaMeHTUPYIOTCA.

Ecin BapuaHThI pa3ianyaroTcs NPOAOLKUTEIbHOCTBIO CTPOUTENBCTBA WIIM PACIpPEACICHUEM
KalUTaJIbHBIX BJIOXKEHUH IO rojaM CTPOUTEIbCTBA, HEOOXOAMMO YYecThb BIMSHHUE (PakTopa
BpeMeHU Ha 3(PQEKTHBHOCTh pacCMaTPUBACMbIX BapUAaHTOB U O0ECIEYUTH COU3MEPUMOCTH
pa3HOBpeMeHHbIX 3arpaT. C 3TOW LENbI0 KallMTalIbHbIE BJIOKEHUS Pa3HbIX JIET MPUBOIATCA K
€IMHOMY MOMEHTY OIICHKH, KOTOPBI MOXXET OBbITh NMPHUYpOUYEH WIM K Hadaly CTPOMTEIbCTBA
00BeKTa, WK K IEPBOMY T'O/1y €r0 HOPMaJIbHOM KCILTyaTaluu.

Ecin kanutanpHble BIIOKEHHUS OyAyIIMX JIET MPUBOAITCS K IPEALIECTBYIOLIEMY MOMEHTY
BpPEMEHH, HApUMep, K Hayaly CTPOUTEIbCTBA 00BEKTa, TO KOI(PPHUIMEHT MpUBEICHUS HMEET
CIEAYIOLIMNA BU:

1

Sy

rjae:

E,, - HOpMaTHUB 1J1s IPUBEJICHUS Pa3HOBPEMEHHBIX 3aTpaT (HOPMAaTUB JUCKOHTHUPOBAHMUS);

t - mepuo1 BpeMeHH NMPUBEACHHUSI, TOJIBL.

OIIHaKO, B ClIydya€ MNPUBCACHUA KallUTAJIbHBIX BIIOKECHUH K Ha4yaly CTPOUTCIbLCTBA, B
pacueTax HE IMOJy4aT OTPaKEHUS BO3MOXKHBIE pa3JIMYUsl BApUAHTOB B CPOKaX OCBOGHUS
IIPOEKTHBIX ITOKA3aTEIICH.

CrnenyeT OTMETUTH, UTO MEPBOE claraeMoe MpUBEICHHBIX 3aTPaT, yyacTBymolee B (hopMmyIie B
HCIIPUBCACHHOM BHAC, OTpPAXACT TCKYHMIUC MU3ACPKKU IIPOU3BOJACTBA B IICPBOM TOAY
HOpPMaJIbHOU AKCIUTYaTallii OObEKTOB.

[Toaromy Haumbosee 1enecoodpa3HO MPUBOIUTH PA3HOBPEMEHHBIE KaUTAJIbHBIE 3aTPaThl K
Havany HOPMAaJbHOM OKCIUTyaTallid MPEeNnpHsTHs, T.€. K TEpBOMY TOAy €ro paboThl C
3aIIPOCKTUPOBAHHBIMHU IMOKA3aTCIIAMM.

B 5TOM cnydae  KanmuTaJdbHbIE  BJIOXKEHHUA ~ KaXIOr0  NPEALIECTBYIOLIErOo  rojaa
MEPECUYUTHIBAOTCS C TTOMOIIBI0 KO3 HUIIMEHTA, TPHOOPETAIONIETO CASAYIOIINI BU/I:

¥
A=+ E,)
PacueTsl Tog0BbIX (MM yAETBHBIX) KAIUTAIBHBIX 3aTPAT BBIMOIHIOTCS MO (hopMyIie:

KMF =K1I:1+Eu:]r_l +K2[1+E?mjr_2 +"'+K:r (352)

Pexomennyemas Tumnosoit METOAUKON BEJIMYMHA HOpMaTHBa NPUBEJCHUS
(IMCKOHTHPOBaHUSI) pa3HOBpPeMEeHHBIX 3aTpat (E,,= 0,08) npencraBisercs sSIBHO 3aBBIIICHHOM,
MOCKOJIBKY HE COOTBETCTBYET TE€MIIaM IMPHUPOCTa MPOU3BOAUTEIBHOCTH OOLIECTBEHHOTO TpyJa
Ha COBPEMEHHOM JTarle.

B cBsi3M ¢ 3TUM B NMPOEKTHBIX pacyeTax cjielyeT OPHEHTHUPOBAThCA Ha BEIWYMHY HOPMATHUBA
muckoHTupoBanus 0,04, pexomennyemyro Hayuneim cosetom AH CCCP mno mnpobGneme
"JkoHOMHUYecKass 3()(PEKTUBHOCTh OCHOBHBIX (DOHJIOB KANHUTAJIbHBIX BIIOKEHHUH M HOBOM
TEXHHUKHU'".

B Ttabn. 3.3 mpuBopsrcs 3HaueHHS KOI(D(OUIMEHTOB [ U OOpaTHBIX UM KO3 (HUIMEHTOB
1/ nipu HOpMaTHBaxX TUCKOHTUpOBaHus, paBHbIX 0,08 1 0,04.

OOs3aTeNbHBIM ~ YCJIOBHEM  CPAaBHHUTEIBHOM  DKOHOMHYECKOW  OICHKH  BapHaHTOB,
pasnuyamuxcs o0beMaMi M CPOKaMHU BBITYCKAa MPOAYKIUH, SBISETCS UX MpPEIBapUTEIILHOE
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BBIPAaBHUBAHME IO 3TUM HapameTpaMm. COMOCTaBUMOCTh BAapUAHTOB C PA3IMYHOM MPOEKTHOU
MOIIIHOCTbIO U OOBEMaMH JOOBIYM MO TOJaM pPacCMaTPUBAEMOI0 IEpUOoJa JIOCTHTAeTCs
MOCPEACTBOM yUeTa KOMIICHCHPYIOIIEH HOOBIYH, BRIPABHUBAIONICH 00BEMBI JOOBIBAEMOU PYIIbI
[0 BapHaHTaM J0 HEKOTOPOro 3aJaHHOTO0 W OJMHAKOBOIO JJsi BCEX BAPUAHTOB YpPOBHSA B
npoaykuuu. IIpu BBINOJHEHHH COOTBETCTBYIOLIMX PACYETOB K IIOKA3aTeJsIM BapuaHTa C
MEHBIIMM OOBEMOM MPOU3BOACTBA MOJKIIOYACTCS JOMOJHUTEIBHBI HUCTOYHUK MPOAYKIUH,
[10JIy4a€MOU M3BHE 110 OTHOILIEHHUIO K HEIIOCPECTBEHHO PACCMAaTPUBAEMOMY OOBEKTY.

Tabnuua 3.3
YucneHnnsle 3Ha4eHUs K03()(OUIMEHTOB MPUBEICHUS MIPH Pa3IMYHBIX HOPMATHUBAX
JUCKOHTUPOBAHUSA
Koapuunents npuseneHns
. 1 1
Tompl A [1 + E;.m) & [1 +E, ):r
OpH HOPMATHBE TUCKOHTHPOBAHHUS MPU HOPMATHBE TUCKOHTHPOBAHHS
0,08 0,04 0,08 0,04

1 1,000 1,000 1,000 1,000

2 1,0800 1,0400 0,9259 0,9615
3 1,1664 1,0816 0,8573 0,9246
4 1,2597 1,1249 0,7938 0,8890
5 1,3605 1,1699 0,7350 0,8548
6 1,4693 1,2167 0,6806 0,8219
7 1,5869 1,2653 0,6302 0,7903
8 1,7138 1,3159 0,5835 0,7599
9 1,8509 1,3686 0,5403 0,73067
10 1,9990 1,4233 0,5003 0,7026
11 2,1589 1,4802 0,4632 0,6756
12 2,3316 1,5395 0,4289 0,6496
13 2,5182 1,6010 0,3971 0,6246
14 2,7196 1,6651 0,3677 0,6006
15 2,9372 1,7317 0,3405 0,5775
16 3,1722 1,8009 0,3152 0,5553
17 3,4259 1,8730 0,2919 0,5339
18 3,7000 1,9479 0,2703 0,5134
19 3,9960 2,0258 0,2502 0,4936
20 4,3157 2,1068 0,2317 0,4746

B OonpmmHCcTBE ciiyyaeB TpeOyeMmblii 00beM KOMIIEHCAllMU OyJdeT COCTaBIATh 4YacTh
IIPOU3BOJICTBEHHONW MOIIHOCTH KOMIIEHCHUPYIOLIEro 00beKkTa. B HEKOTOPBIX cilydasx npouenypa
KOMIIEHCAIlUM MOXeT OBbITh OCYLIECTBICHAa IyTeM MOAKIIOUEHUs] MNPOAYKIUH JABYX WIN
HECKOJIbKUX KOMIIEHCUPYIOIINX HCTOYHUKOB.

Komnencupyromue  MCTOYHMKM  HEJOCTAIOLIEH  NPOAYKIMM  HOJKIIOYAKTCA K
paccmaTpuBaeMbIM BapHaHTaM C 3aTpaTamMH, CBOWCTBEHHBIMM 3THM HCTOYHUKaM. B ciyuae
HEBO3MOXXHOCTH BBbIOOpa KOHKPETHOTO MCTOYHHMKA KOMIIEHCAIIMM W3 4YWCla JEHCTBYIOUIMX B
pernoHe OOBEKTOB 3aTpaTbl Ha MOJYYEHHE HEAOCTAIOIIET0 O0beMa MNPOAYKLIUHU CIEIyeT
OpPUHUMATh Ha YPOBHE BO3MOXKHBIX 3aTpaT MO O0BEKTaM, MPEAYCMOTPEHHBIM K CO3JaHHIO B
JTaHHOM perroHe ['eHcxeMol pa3BUTHS OTPACIIH.

[Ipu  HescHOocTM  BbIOOpAa  KOHKPETHOTO  MCTOYHHMKA  HEAOCTAIOUIeH  MPOIYKIHUU
KOMIIEHCUPYIOIIME 3aTpaThl MOTYT MPUHUMATbCd Ha YpOBHE 3aMBIKAIOIIUMX 3aTpart,
YCTaHOBJIEHHBIX JUUISl COOTBETCTBYIOLIETO PETHOHA.

B HeoOXomumbIX ciydasX B COCTaB KOMIIEHCHUPYIOUIMX 3aTpaT JOJDKHBI BKIIOYATHCS
TPaAHCIIOPTHBIE PACXObl Ha MEPEBO3KY HEIOCTAIOIINX 00HEMOB MPOYKIIHH.

[Tpu oneHke cpaBHUTENBHON 3()PEKTUBHOCTH BapUAHTOB KpUTEPUil MPUBEICHHBIX 3aTpaT IO
BapHaHTy C MEHBIIUM 00BEMOM IPOAYKIIMH IPHOOPETAET CAEAYIOIUN BUA:
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€1Q1 + C(Q2 - Q1) + E,[Kzo— K1 - k(Q2 - Q1)], pyo. (3.53)

TAe;

C1 - ce0eCTOMMOCTh SIMHHUIIBI IPOAYKIIUH TI0 BAPHAHTY, MMOJICKAIIEMY KOMIICHCAIlUH, py0./T;

Q21 Q1- COOTBETCTBEHHO TOOBas MPOU3BOAMUTEIHHOCTh IO BapHaHTaM C MEHBUIUM U
O6onmpmuM  o0bemamu mpou3BojacTBa (PasHocth (Q2- Q1) XapakTepusyeT TomoBOH 00beM
MPOIYKIIMH, HEOOXOIUMBIN /ISl KOMIIEHCAllMU BapHaHTa ¢ MEHBIIUM OOBEMOM MPOU3BOJICTBA),
T/TOI;

Cx U Kx - COOTBETCTBEHHO CEOECTOMMOCTh €IUHUIBI MPOAYKLUUU U YIAENbHbIE KalluTalbHbIE
BJIOKCHHUSI HA KOMIICHCHUPYIOIIEM IPEANPHUAITHH, PYO./T;

K1 u K3 - KanuTallbHbIE BIOKEHHSI 10 paCCMAaTPUBAEMbIM BapUaHTaM C MEHBIINM U OOJIbIIUM
o0BeMaMu POU3BOJICTBA, PYO.

IIpu ompeneneHuM ONTUMAIBHOW MPOU3BOJUTEIBHOCTH OTIEIBHO B3SITOO PYAHHMKA MOTYT
BO3HUKHYTh TPYAHOCTH, CBSI3aHHBIE C BBEIOOPOM KOMIIGHCHPYIOIINX OOBEKTOB, pPacyeToM
KOHKPETHOI'O YPOBHSI KOMIICHCHUPYIOIIMX 3aTparT U uxX Jjara. IIpy 3TOM HET O0CTaTOYHBIX
rapaHTUd TOTO, YTO BHIOPAHHBIA BAapUAHT KOMIICHCALUU SIBJIICTCS IIEIECOOOpPa3HBIM U3 BCEX
BO3MOYKHBIX.

[Ipy craTmyeckoil MOCTAaHOBKE ONTHUMHU3ALMOHHOM 3aJa4yd IpoLeAypa KOMIIEHCAlMd BEChbMa
HECOBEpIIICHHA, MOCKOJIbKY HE O0ecleynBaeT BO3MOXHOCTh KOHKPETHOTO y4yeTa, KOrja U Ha
KaKOW CpPOK BO3HHMKACT IMOTPEOHOCTh B KOMIICHCAIIMM 10 TOMY WJIM WHOMY BapHWaHTy. B
YaCTHOCTH, MIPHU CTATHUYECKOM MOJXOJE K PEIICHUIO 33a4id BOOOIIE HEBO3MOXKHO YUYeCTh TaKue
CUTyallM¥, KOrja OJWH W3 BAapUWAaHTOB JaeT BHayaje MEHbIIE, a B MOCIEAYIOIIeM OoJiblie
OPOAYKIMHM, 4YeM BTOpod. Takue cuTyanuu, Korja BHayale TpeOyeT KOMIEHCAIlMH OJIUH
BAapUaHT, a 3aTe€M BTOPOW, MOTYT MMETh MECTO IMPU CPABHEHWU BapUaHTa OJIHOBPEMEHHOTO
BBO/JIa PyJHUKA HA MOJHYIO MOIIHOCTh C BAPMAHTOM BBO/IA €T0 HECKOJIBKUMHU OUYEPEIIMHU.

B nenom u3JI0XKEHHBIM CTAaTUYECKUMH METOJ ONTUMM3ALMU IPOU3BOJICTBEHHOW MOIIHOCTH
pPYIHUKA SIBISETCS BECbMA YIPOUIEHHBIM U MOXET MPUMEHSTHCS TOJBKO B YACTHBIX CIIy4dasX,
XapaKTePU3YIOMINXCS CPAaBHUTEIHHO KOPOTKHMH CpPOKaMH CO3JIaHUs OOBCKTAa M OCBOCHUS
MPOEKTHBIX IapaMeTPOB, OJHOBPEMEHHOCTBbIO KAalMTaJbHBIX BJIOXKEHUH, CTaOUIBHOCTHIO
AKCIUTyaTaIllMOHHBIX 3aTpaT, a TAKXKE IMOKa3aTeseil MOJHOTHI M KaueCTBA UCTIOIB30BaHUS HEP.

OO0O0CHOBaHHOCTh BBIOOpA pAlMOHAILHOTO 3HAUEHHUS TMPOU3BOACTBEHHONH MOIIHOCTH
MPOEKTUPYEMOTO OOBEKTa 3aBUCHUT, BO-TIEPBBIX, OT TOTO, HA OCHOBAaHUU KaKUX TPEeOOBAHMIA
OIICHMBAETCA €ro BO3MOKHAsi 3(PPEKTUBHOCTH, BO-BTOPBIX, OT TOTO, HACKOJIBKO OOBEKTHBHO
MPUHATHI KPUTEPUN OIICHKHM OTpa)kaeT dSTU TpeOOBaHHUsA, a TaKXKE YCIOBHS CO3JIaHUS U
byHKIIMOHUpOBaHUs 00BbeKTa. UTO KacaeTcss KpUTEepUs MIPUBEACHHBIX 3aTpaT, TO OH JAJIEKO HE B
MOJIHOM  Mepe  OTpakaeT HapOJAHOXO3SIMCTBEHHYI0 A(P(EKTUBHOCTh  MHBECTHUIIMOHHBIX
MEpOIPUATHM, TOCKOJIbKY XapakTEpU3yeT JHIIb OJHY CTOPOHY HUX OCYLIECTBIEHUS -
PECypCOEMKOCTb.

Pexomenayembrii TUIIOBOM METOJMKOW U COOTBETCTBYIOUIUMHU OTPACIEBBIMU MHCTPYKIHUSIMHU
MoAX0/ K OlleHKe d(P(HEKTUBHOCTH MPOCKTHBIX PEIICHUN HE OTpakaeT 0OCOOCHHOCTH CO3/IaHMS U
GbyHKIIMOHUPOBaHUS TOpHOTO Tipeanpustus. [Ipu cyiiecTByromeit TpaKTOBKE METO/Ia OLIEHKH He
YYUTHIBACTCS TIOJTHOTA MCIOJIb30BAHUS HEIpP, KAYECTBO M IIEHHOCTh MOJYy4yaeMOW MPOIYKIIUH,
HEOOXOUMOCTh TEPUOAMYECKOTO BOCIPOM3BOJACTBA BBHIOBIBAIONINX MOIIHOCTEH, a Takke
BBICOKAsl JIMHAMHYHOCTh TEXHUKO-d)KOHOMHUYECKHX TIOKa3aTeliel, CBOWCTBEHHass OOBEKTaM
TOPHOTO MPOU3BOJICTBA.

[Ipu  comocTaBieHWHW  TPOCKTHBIX  BApHUAHTOB,  XapaKTEPU3YIOIIUXCS  BBICOKOM
JUHAMUYHOCTBIO TEXHUKO-3KOHOMHUYECKHUX MOKa3aTeNel, JOMKHBI TPUMEHSATHCS TUHAMUYECKHE
METO/IBl OIEHKH A()(PEKTUBHOCTH W COOTBETCTBYIOIIME WM HWHTETPAIbHBIC KPUTEPUH. ITH
METO/Ibl PEKOMEHIYETCSI IPUMEHSTh MTPU 3HAYNUTEIBHBIX PA3IUUYMUAX B JMHAMUKE KalUTaIbHBIX U
OKCIUTYaTaIl[AOHHBIX 3aTpaT 110 BapuWaHTaM, MNP CPAaBHEHHH BapHaHTOB C HEOIWHAKOBOU
OYEpPEIHOCThIO CTPOUTENBCTBA, PA3HOM MPOAOIKHUTEIBHOCTBIO CTPOUTENLCTBA U OCBOCHUS
MIPOEKTHBIX MOKa3aTesel, pa3IuyHOil MOociIe10BaTeIbHOCThIO0 BBOA B DKCIUIyaTallUI0 y4acTKOB
Pa3HOKAUYE€CTBEHHBIX Py U T.J.
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B oTiimume oT craTHUECKUX KPUTEPUEB, pacueT KOTOPBIX MPUYPOUEH K ONPEIEICHHOMY TOaY,
UHTETpaJIbHBIE ~ KPUTEPHUHM  TNPEIyCMAaTPHUBAIOT  OLEHKY  3((EKTHBHOCTH  BapUaHTOB
OPUMEHHUTEIBHO K JOCTATOYHO JJIUTEIBHOMY MEPUOAY MX OCYILECTBICHUS M PAaCCUUTHIBAIOTCS
HapacTaroliM HUTOTOM I10 BCEM rojam 3toro nepuona. CTpykTypa KpUTEpHs MO3BOJISET y4ECTh
N0 KaXIOMY M3 CpPaBHMBAEMBIX BapHaHTOB BCE OXHJAEMble HW3MEHEHHS TEXHHKO-
SKOHOMUYECKMX IIOKa3aTeleil BO BPEMEHH, BKJIIOYas AMHAMHKY OOBEMOB JOOBIYM PYIIbI,
KalTUTaJIbHBIX U SKCIUTyaTallMOHHBIX 3aTPaT, MPHOBLIH.

B kaxmoMm romy paccMaTpuBaeMOro MEpHOJa KalWTaIbHBIC BIOXKEHHS OTPAKAIOTCA B HX
neiicrButensHoM BHze. lloaTomMy BO m30exaHHWE MOBTOPHOTO cuYeTa Ce0EeCTOMMOCTh B
UHTETPAJIbHBIX KPUTEPHSX JODKHA IPUHUMATHCS 32 BEIYCTOM aMOPTU3AILIMOHHBIX OTYMCIICHUI.

WuTerpanbHble KPUTEPUH MOTYT HNPUMEHSTHCA B JBYX MOAM(UKALUAX - B BUAE KPUTEPHS
spdexra u kputepus 3arpar. Hambosnee yHUBEpCalbHBIM SBISETCS MHTETPATBHBIA KPUTCPHUI
adexTa, KOTOPHIA IO3BOJSET BCECTOPOHHE OICHWBAaTh BapuaHThl, B TOM YHUCIE U
pasznuyaroImecs IeHHOCTHIO U KaueCTBOM IPOTYKIINH.

WuTterpanbHblil kpuTepuil 3¢ dexra paccuuThIBacTCs 1Mo Gpopmyam:

= 1
SE:?;I! = Z[Hr - [K:, G- -‘4:)]_ — ma,
= b (3.54)

NI

S =307, + 4~ K,) > s
1 8, (3.55)

rjae:

L]; - 1eHHOCTh MPOAYKLUH, TPOU3BOAUMOM B t-oM roy nepuosa oueHku T (B ONTOBBIX LIEHAX
C YUETOM CKHJOK M HaJ0aBOK 3a Ka4eCTBO), PyoO.;

Kt - KanuTaiabHble BIOXKEHU B t-oM roay, pyo.;

C} - TOJTOBBIC 3aTpaThl IO ceOECTOMMOCTH B t-oM To1y, pyo.;

At - aMOpTHU3aLIMOHHBIE OTYMCICHHSI HAa peHOBalMIO B t-oM roay, pyo.;

I1; - ipuOBLTL, IONTYy4aemas B t-om roxay, pyo.;

Pt - ko3¢ dunmeHT pa3HOBpeMEeHHBIX 3aTpaT U 3G HEKTOB.

Kak cnenyer u3 dopmynsr (3.55), uHTEerpanmbHbelii 3¢ ¢eKkT mnpeactaBisieT coboi cymmy
OpubBUIM M aMOPTHU3ALlMOHHBIX OTYMCIEHUWH Ha PEHOBAIMIO 3a BBIYETOM KalUTaJIbHBIX
BJIO’KeHUH 3a nepuof oneHku 7. K HacTosmemy BpeMeHr 000CHOBaHbl AMHAMHUYECKHUE METO/BbI,
IpelyCMAaTPUBAIOLINE YYET SKOHOMUYECKUX TIIOCIIEJCTBUI, CBS3aHHBIX C pA3IUYUSIMU B
JabHEMIIEM HCIOJNBb30BaHUM M KPYrooOOpOTe B HApOJHOM XO3SIHCTBE JIBYX BHJOB NPUTOKA
CpeacTB - HpuObuIM W aMmopTu3anuu. OJHaKo Ha JaHHOM JTale, YYWUTHIBas CIOKHOCTb
NPaKTUYECKOM peanu3alid 3TOr0 MeToJa B MOJHOM oO0beMe, 1eecO00pa3HO OrpaHMYUThCS
HCITOJIb30BAaHNUEM €TI0 YIPOIEHHON HHTEPIPETALNH, U3JI0KEHHOM BBIIIIE.

B Tex ciydasx, Korja BapMaHThl HECYIIECTBEHHO pa3IMYaloTCs MO KayecTBY U IIEHHOCTHU
OPOAYKIMM, a TaKXe II0Ka3aTeNsM I[OJIHOTHl HCIOJb30BaHUS HEAp, HMX CpaBHUTEIbHAS
HPKOHOMHMYECKAsI OIEHKAa MOXKET OCYIIECTBIATbCA IO WHTETpaJbHOMY KPHUTEPHIO 3aTpar,
KOTOPBIN paccuuThIBaeTCs Mo Gopmyse:

S = S, + 0 - 4) - > ma
) P! (3.56)

[Tpu nuHAMUYECKOM MOJX0/1e OlleHKa 3((HEKTUBHOCTH BApHAHTOB HEMOCPEACTBEHHO 3aBUCUT
OT JJUTENIbHOCTH MPUHATOTO MEepHoja ydeTa 3aTpaT M pe3yiapTaToB. llpu BbIOOpE CIMIIKOM
KOPOTKOI'O MEepuoJia He yaaeTcs OOBEKTUBHO OLIEHUTH TOT 3 (EeKT, paau MOJydeHUs KOTOPOro
co3maerca mnpeanpusarue. Ilocme nocTukeHuss OOBEKTOM MPOEKTHOTO YPOBHS TEXHHUKO-
HKOHOMHMUYECKUX TOKa3aTesnell Bce OONBIIYI0 POJIb B COCTaBE KPUTEPHs OLIEHKH Oy[eT Urpartb
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3pQeKT, HaKAIMBAEMBIH C KaXABIM TMOCIEIYIOUUM TOJOM HOPMAIbHON 3KCILTyaTalHH.
[ToaToMy, YeM MPOJOJDKUTEIIBHEE TEPUOJ OLIEHKH, TeM Oosiee 3P(PEKTUBHBIM MPEIACTABIACTCS
paccMmarpuBaemblii Bapuant. OJHAKO 3TO e€lIe HEe O3Ha4yaeT, YTO IEPHOJ[ OIEHKH IO0JKEH
OXBaThIBaTh BECh CPOK HAKOIUICHUS 3(deKTa BILUIOTH 0 MOTHOHW OTPaOOTKH MECTOPOXKICHUS,
[Ipu BBIOOpE YpE3MEPHO MPOJOKUTEIHLHOTO TEPUOAA PE3KO CHIDKAETCS JOCTOBEPHOCTH
WCXOJHBIX JJAHHBIX OLICHKH U €€ Pe3yJIbTAaTOB.

B o0meM ciydae NpoIOIDKUTENBHOCTh IEPUOJa OICHKH JIOJDKHA BBIOMPATHCS C TEM
pacueToM, 4YTOOBI TapaHTUPOBATh BbIABICHHE 3()()EKTUBHOCTH BapuaHTa IPH COXPAHCHHUU
JIOCTaTOYHOM JIOCTOBEPHOCTH MPOTHO3a TUHAMUKH 3aTpaT U 3P dekToB. [leprnon oneHKH A0IKEH
BKJIIOYATh HOPMATUBHBIC CPOKH CTPOMTEIILCTBA 00BEKTA U OCBOCHHUS IMPOCKTHBIX MOKa3aTeleH, a
TaKkKe OTPE30K BPEMEHH HOPMAIBHOW OKCIUTyaTtaluud (Kak MpaBWwiIo, JO MOMEHTa
OCYIIIECTBJICHHUS TIEPBOIO IHMKJIAa BOCIPOU3BOJICTBA MOIIHOCTH). B 3aBHCHMOCTH OT MaciiTaboB
MPOSKTUPYEMOT0 OOBEKTa MPOJIOJDKUTEILHOCTh TEPUOJa OIEHKHA JOJDKHA BBIOUPATHCS B
npenenax 12-15 jer, a s Hanbosee KPYIMHBIX 00BEKTOB C JUIUTEIBHBIMUA CPOKAMHU CO3JaHUS -
1o 20 ner.

JTMTEIbHOCTD TIEPUO/Ia OLICHKH JIOJDKHA MPUHUMATBCS JUIS BCEX CPAaBHHBAEGMbIX BApPHAHTOB,
HOCKOJH)Ky B HpOTI/IBHOM cnyqae OHHU CTAHOBATCA HECCOIIOCTABUMBIMU 110 3TOMy HpI/I3HaKy.

[Ipy JOUHAMUYECKOM IOAXO0JE K OICHKE 3(PQPEKTUBHOCTH Hambojee Ieaecoo0pa3Ho
NPUBOINUTH Pa3HOBPEMEHHBIE 3aTpaThl U () (EKTHI K IePBOMY TOY KallUTAIBHBIX BIOXCHUN Ha
co3nanue o0BbeKTa. B CBSI3W ¢ 3TUM COOTBETCTBYIONIME YKOHOMHUYECKHE IMOKA3aTeIH KaXKIOro
MOCIICAYIOMIETO TOoJa JO/DKHBI OBITh TMPUBEACHBI K Hadaly CTPOHMTEIHCTBA C ITOMOIIBIO

_ 1
A=
Koo PunmenTa (1+E,) , 3HAYCHUsI KOTOPOTO MPUHUMAIOTCS 110 Tadi. 3.4.

B coorBercTBMM ¢ OOMMMH TNPHUHIMIIAMH CpPAaBHHUTEIBHOW OIEHKHA 3(dexkTuBHOCTH
paccMaTpuBaeMble BapUaAHTHI JIOJDKHBI OBITH TAaK)KE MPHUBEACHBI K COMOCTAaBUMOMY BHIY IO
o0bemMaM Mpou3BoACTBa. [Ipr TMHAMUYECKOM IMOJX0/1€ BEIpaBHUBAHUE 00OBEMOB MPOAYKIIMHU T10
CpPaBHMBAaEMbIM BapHUaHTaM OCYIIECTBISIETCS IyTE€M MOJKIIOYEHHUS HEIOCTAIONIMX O00BEMOB U
3aTpaT Ha WX MOJyYeHHE B KaXKIOM t-OM roay meproja OleHKH.

Kanuransasie Broxxenus Ki, skcruryaranmonnsie pacxoas! Ci, peHOBAIMOHHBIE TIPUTOKU At 1
npubbUIb /7 IO BapUaHTaM pAacCUMTHIBACTCS C YYETOM COOTBETCTBYIOIIMX IIOKazaTesed 1o
KOMITCHCUPYIOIIIUM HCTOYHUKAM.

[lpy npuBeJeHMHM BapuUAaHTOB B  COMOCTABUMBIA  BUJA  KalUTaJbHbIE  BJIOXKEHUS
PacCUUTHIBAIOTCSA:

1
Ky =K, + AK)—, pyb.,
P (3.57)

rue:

K} - xanuTanbHble BIOKEHUS 110 paCCMAaTPUBAEMOMY BapUaHTy B t-OM roay nepuoja OLECHKH,
pyo.;

AK; - kanuTanbHbIe 3aTpaThl HA KOMIIEHCUPYIOIEM 00beKTe B t-OM rofy (BBOASATCS C y4ETOM
CpeAHeoTpacieBoro jara), pyo.;

LSt - KoaddunmeHT ydera (pakTOpoB BpeMEHH /ISl KallUTalIbHbBIX 3aTparT.

OKCIUlyaTallUOHHBIE PACXOJIbI;

1
C:} = [Cc + c.lr‘ﬁQt)_ : pFE-,
Fe (3.58)

rae: Ct - 9KCIUTyaTallMOHHBIE PACXObI 10 paCCMaTPUBAEMOMY BapHaHTy B t-oM rojy, pyo.;
Ckt - c€0ECTOMMOCTD JTOOBIYM HAa KOMIIEHCHpYIOIlleM o0bekTe B t-oM rony, pyo/T;

AQt - 00beM KOMIIEHCUPYIOIIEH MPOIyKIMU B t-OM roay, T.

AMOpTI/ISaHI/IOHHBIe OTUHUCIICHUA Ha PpCHOBAIHIO:
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4 = (4 +a,h0)—, py6.,
Fa (3.59)

rue:

A(- TIPUTOK aMOPTH3ALMOHHBIX OTYMUCIICHHH, Ha PEHOBAIMIO [0 PAacCMATPUBACMOMY
BapHaHTy B t-oM roxy, pyo,;

A - yAETbHbIE aMOPTHU3AI[MOHHBIC OTYKMCICHUS Ha PEHOBAIMIO HAa KOMIICHCHPYIOIIEM
oOwekTe B t-oM roxy, pyo/T.

CTOMMOCTb I'OIOBOTO BBITYCKA MPOIYKIINH:

I = ([0, + 1,00,)— . py6.,
P (3.60)

rjae:

L], I]x - COOTBETCTBEHHO ONTOBBIC IIEHBI HPOAYKIMH (C y4eTOM CKHIOK W HaJ0aBOK 3a
KayeCTBO) pacCMaTPUBAEMOI0 MIPEANPHUATHS U KOMIIEHCUPYIOIIET0 00beKTa, pyo/T;

Q¢ - 00beM IPOU3BOJICTBA IO pacCMAaTPUBAEMOMY BapHaHTy B t-oM roay, T.

['ogoBast mpuObLIH:

T =4} - C =40, +4,80,)- (€, + 480, )|, pys.
B (3.61)

NI

H—:rl = [[@Q: - (_',"J+ [If.:-, _Cs;)ﬁ"Qr]L . PYh.,
B (3.62)

[Ipy DpPOEKTHUPOBAHUU PEKOHCTPYKLUMU WM TEXHHYECKOTO IEPEBOOPYKEHUsI TOPHOIO
IPENIPUATHS BBIOOpP ONTUMAIbHOM IMPOU3BOJCTBEHHON MOIIHOCTH UMEET CBOU OCOOEHHOCTH B
3aBUCUMOCTH OT T€X LieJIel, KOTOphIE IPECIEYI0T COOTBETCTBYIOLINE MEPOIIpUATHS. Bo MHOIMX
CIIy4asiX PEKOHCTPYKLHUS TOPHOTO MPEIIPUITHS IPECIeNyeT Cpa3y HECKOJIbKO LeNel, OJHa U3
KOTOPBIX SIBJISIETCSI OCHOBHOM, a OCTAJIbHBIE JOCTUTAKOTCS MOITYTHO.

Copepxaiasics B TUIOBOH METOAMKE PEKOMEHJAIUs, COTJIacHO KOTOpoil 3¢ (eKTUBHOCTh
PEKOHCTPYKLIUU JOJDKHA OIIPEAEIATHCS yTeM COIOCTaBJICHHUS IoKazaresneu
PEKOHCTPYHPYEMOI'0 O0BEKTa C MOKa3zaTelsIMH OOBEKTa-HOBOCTPOMKH, NMPaBOMEpPHA TOJBKO B
TOM CJIydae, KOrJia 11eJIbl0 PEeKOHCTPYKLIUH SIBJIETCS yBEJIMUEHUE 00bEMOB ITPOU3BOICTBA.

OObexTHBHAs OLEeHKa 3((HEKTUBHOCTU PEKOHCTPYKLHUN CTAHOBUTCS BO3MOKHOHM TOJBKO NPHU
JUHAMUYECKOM IIOCTAHOBKE 3aJayd, IIOCKOJIBKY YCJIOBHS TIPOM3BOACTBA M  TEXHHUKO-
HSKOHOMUYECKHE TOKa3aTeIu pPYyJHUKA B XOJAE NPOBEACHHUS PEKOHCTPYKLIUU U MOCIEAYIOLIEH
DKCILTyaTallul U3MEHSIOTCSI.

[Tpu 3TOM 117151 CpaBHHUBAEMbIX BApUAHTOB PEKOHCTPYKIUU OOBIYHO XapaKTEPHbI pa3iudusl B
JUHAMHUKE TEXHUKO-DKOHOMUYECKHMX IIOKAa3aTeJIel, CPOKaX OCYILIECTBIECHUS U TEMIAX OCBOEHUS
IIPOEKTHBIX NTOKA3aTeIICH.

B Tex cimywasx, Korja OCHOBHOW Li€lbIO SIBJISIETCS HapalliBaHUE O0bEMOB NPOU3BOJICTBA,
mporenypa BbeiOOpa Hambosee dS(PPEKTUBHOTO BapuaHTa PEKOHCTPYKIIMHU CBOJIUTCA K
(GOpMHpPOBAHHIO M CPABHUTEIBHOW SKOHOMHUYECKOH OIICHKE HECKOJIbKUX TEXHHUYECKH
BO3MOXXHBIX BapHaHTOB, OTJIMYAIOIIMXCS BEIUYMHON MPOU3BOJCTBEHHOW MOIIHOCTH IOCIIE
pekoHCTpykIMH. Ilo KakIoMy M3 BapHaHTOB PACCUMTHIBAIOTCS IOTPEOHbIE KallUTallbHBIE
BJIO’KEHUSI, OIPENENSIOTCS CPOKHU HX OCYILECTBJICHHS, OOOCHOBBIBAETCS IUHAMHKA 3aTpar U
3pdexToB B mpenenax Mnepuoia OleHKH. HauBbiropneiiliee 3Ha4YeHHWE IPOM3BOACTBEHHOMN
MOIIIHOCTH COOTBETCTBYET MAaKCHUMaJbHOW BEJIMYMHE CYMMAapHOTO JMCKOHTHPOBAHHOTO
s dexTa, JOCTUraeMOro 3a Mepuo OLICHKH.
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ITpoaOMmKUTENBPHOCTD IEPUOAA CPABHUTEIBHON OLIEHKH BapUAHTOB JOJDKHA BKIIIOUATh CPOKHU
PEKOHCTPYKIIMM M OCBOEHHUS IPOCKTHBIX IIOKA3aTeJel, a TakKe IIEPUOJ] BPEMEHH IIOCIE
OCBOCHHMS, TOCTATOYHBIN JUI TOTO, YTOOBI HA 3()()EKTUBHOCTH KANUTAIBHBIX BIOXKEHUN CMOTIIO
CKa3bIBaThCs BIMSHUE YK€ OCBOCHHBIX IOKa3arenei. Kak mpasuio, ciieqyeT OpueHTUPOBAThCS
Ha 00IIYI0 IPOAOIDKUTEIHHOCTD MEpHo/ia OLeHKH nopsaka 10-15 mer.

PaccmarprBaemble BapuaHThI JOJKHBI ObITh IPEABAPUTEIBHO NPUBEIEHBI K COIIOCTABUMOMY
BUJy B COOTBETCTBUU C U3JI0KEHHBIMU BbIILIE OOIIMMH IIPUHIMIIAMUA KOMIIEHCALN Y.

B HeoO0XxoaMMBIX cilyyasix B KPUTEPUSAX OLEHKH JIOJKEH YUUTBIBAThCS YHIEPO OT CHUKEHHUS
00BEMOB TPOU3BOJICTBA B MEPHOJ MPOBEACHUS PEKOHCTPYKUMHU. Takoil yder HEoOXOAuM NpHu
CYILIECTBEHHBIX Pa3JINYMAX CPABHUBACMBIX BAPUAHTOB I10 JTaHHOMY IIPU3HAKY.

B psnme ciydyaeB OCHOBHOW LENBIO PEKOHCTPYKLMHU  SBISETCS  MPEAOTBpALICHUE
IIPOrPECCUPYIONIETO  YXYAIICHU HSKOHOMHYECKMX II0Ka3aTejae JEeHCTBYIOLIEro pPYAHMKA,
BBI3BAHHOI'0 '"CTapeHHEM' €ro TEXHOJIOTMYECKON CXE€Mbl M BO3HHUKHOBEHHMEM JUCIPONOPLUI
MEXly 3BEHBSMHU.

Crnenyer cuuTaTh OMIMOOYHBIM TPEACTABIEHHE O TOM, YTO PEKOHCTPYKIHUS 005S3aTENBHO
JIOJDKHA 00€CIeunTh ylydllIeHHe SKOHOMUYECKHUX MoKa3aTesel 0 CPaBHEHHUIO C YPOBHEM JI0 €€
IIPOBE/ICHMUS.

O DeKTUBHOCTE  PEKOHCTPYKLUH  CJIEAYeT OLIEHMBAaThb HE HPOCTBIM  CpPaBHEHHEM
SKOHOMHYECKHX IIOKA3aTeJIeh [0 U MOCIIE €€ OCYIIECTBICHHMS, 4 COITIOCTaBICHUEM JUHAMUYECKHUX
psAlOB MOKazaresed (3a  JOCTAaTOYHO JUIMTENbHBIM Iepuoa) B clydae IPOBEACHUS
PEKOHCTPYKLIMHU U IIPU OTKa3e OT Hee.

bazoBbIM BapraHTOM IpH PELIEHUH BOMPOCa O 1eJ1eCO00pPa3sHOCTH PEKOHCTPYKLIMU U BbIOOpe
ee HanOosnee YPPEKTUBHOTO BapHaHTa SIBISETCSA MPOJOIHKEHUE HKCIUTyaTalldi MPEINpUITHS B
HeU3MEeHHOM Buje. PopMmupoBaHue 0a30BOr0 BapuaHTa CBOAUTCS K IMPOTHO3Y AMHAMUKHU
TEXHUKO-D)KOHOMHUYECKUX ITOKA3ATEJIEW NPEANPUATHS B CIIy4ae OTKa3a OT €ro PeKOHCTPYKLHH.
OnTuManbHbI BapuaHT PEKOHCTPYKLIMM BbIOMpPAETCs Ha OCHOBE IONApHOIO CPaBHEHUS C
0a30BbIM BapHUaHTOM KaX/J0r0 M3 BO3MOXKHBIX BApUAHTOB, pPAa3IMYAIOLIUXCS BEIUYMHON
KallUTaJIbHBIX BJIOXKCHHUM, CPOKAMU HX OCYIIECTBIEHUS M XapaKTEpOM pACIpENeIcHUs BO
BPEMEHHU, JIMHAMMKOM HKCILIyaTAllMOHHBIX 3aTpaT M aMOPTU3ALMOHHBIX IIPUTOKOB, a TaKkKe
3HAYEHUSAMU IPOU3BOACTBEHHON MOIIHOCTH.

Bompoc o BbIOOpe panMoOHaNIbHON MNPOU3BOJACTBEHHOW MOIIHOCTH PEKOHCTPYHPYEMOTO
00BEeKTa, HE3aBHUCHUMO OT IeJied HaMedaeMOW PpEeKOHCTPYKLMH, OCTaeTCsl HEeOTheMJIEMOM
COCTaBHOM 4YAacThbI0 KOMIUIEKCHOM ONTHMH3AIlMOHHOM 3aJadM, CBA3aHHOH C 0OOOCHOBaHUEM
HanOosee 3((heKTUBHOTO BapUaHTa PEKOHCTPYKIIHH.

OneHka cpaBHUTENbHON 3(DPEKTUBHOCTH BApUAHTOB PEKOHCTPYKIMH, B TOM YHCIIE UMEIOLIEH
LEJIbIO NPEJOTBPALLECHHUE YXYAUICHUS DKOHOMUYECKHUX [T0KA3aTENEH, OCYIIECTBIISICTCS HA OCHOBE
NPUBEJICHHBIX BBIIIE HHTETPAIbHBIX KpuTepues (3.54) uiu (3.56).

B cooTBeTcTBUM C COBpEMEHHBIMH TpEOOBaHMSMHU MpPHU MPOEKTUPOBAHUU TOPHBIX
HNPEANPUATHI JOJKHBI YUUTBHIBATHCS BO3MOXKHBIE 3KOJIOTMYECKHUE ITOCIEICTBUS, CBSI3aHHBIE C
peanu3anyell MPOeKTHBIX peleHud. YiuepO, HaHOCUMBIN OKpY)Kalollel cpeie U HapoJHOMY
XO3SIUCTBY IPH CO3/IaHUU U MOCIEAYIOUEM (YHKIIMOHUPOBAHUU MOA3EMHOTO PYJIHUKA, CBA3aH B
OCHOBHOM C OTYYKJIEHUEM NPOAYKTUBHBIX 3€MENb s pa3MEUICHHs] IPOU3BOJCTBEHHBIX M
JIPYTuX 0OBEKTOB, a TAK)KE C HapyLICHHUEM 3€MHOI OBEPXHOCTU B PE3yJIbTaTe BEACHUS TOPHBIX
pador.

[Ipu oOocHOBaHWM ONTUMAJIBLHON TPOWU3BOJACTBEHHOM MOIMHOCTH PYIHUKA KaXKIBIH U3
paccMaTpUBAaEMbIX BAPHAHTOB JIOJKEH OBITh MPOAHAIM3UPOBAH HE TOJIBKO ¢ YKOHOMHUYECKOH, HO
U C SKOJOTMYECKOM TOUKHM 3peHus. Bapuantbl, pasnuyaronivecss maciitabaMud BO3MOKHOIO
yiep6a, He MOTYT HEMOCPEJCTBEHHO CPAaBHUBATHCS MO YKOHOMHYECKUM KPUTEPUSAM M JOJKHBI
OBITH MpeABApUTEIHHO MPUBEACHBI K COIMOCTABUMOMY BHJIy IO 3KOJOTHYECKUM Mpu3HakaMm. C
ATOH LIENBI0 B CTPYKTYyp€ KPUTEPHsI OLIEHKHM HapsAy C NPAMBIMHU 3aTpaTaMH IO pealn3aluu
MPOEKTHBIX PEHIEHUH JOJKHBI ObITh YYTE€Hbl U JOMOJHHUTEIbHBbIE 3aTpPaThl, CBSI3aHHBIE C
npeaynpex/1eHueM, yCTpaHEHHEeM WM KOMITEHCAIMeld BO3SMOXKHOI0 3KOJIOIHYECKOro yiiepoa.
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B coorBercTBHM ¢ TpeOOBaHMSAMHU JCHCTBYIOIETO 3aKOHOJATEIbCTBA IPH CO3JaHHUU
MIPOMBINIUICHHBIX OOBEKTOB JOJDKEH OBITh B IMOJHOM O0OBEME BO3MEIIEH yIIepO, CBSI3aHHBIA C
OTYYXJICHHEM M HapyIICHHEM CEJIbCKOXO03SIMCTBEHHBIX 3€MeIb U IPYTUX MPUPOJHBIX PECYPCOB.
OToT yiiepd usMepsercs KaluTalbHBIMU M 3KCIUTyaTallMOHHBIMU 3aTpaTaMy, OTPEOHBIMU IS
OCBOCHMS HOBBIX 3€MeNb B3aMEH BBHIOBIBAIOIIMX, W ONpPEHCNSCTCI B COOTBETCTBUU C
HOpPMaTHUBaMHU CTOMMOCTU | ra 3eMiIH, JUPEKTUBHO YCTAHOBJIEHHBIMH ISl PA3JIUYHBIX PallOHOB
CTpaHsbl.

B obmeM ciyyae ¢ yBeNIMYEHHEM IMPOU3BOAUTEIHHOCTH MOJA3EMHOIO PYIAHHKA yleiabHas
BEJIMYMHA KOMIICHCAIIMM 33 OTYYXJCHHE TEPPUTOpUU (B pacyere Ha EIUHHILY JOOBIYH)
CYILIECTBEHHO CHUKAETCS, YTO B U3BECTHOM CTENEHU CTUMYJIHPYET BHIOOP OOJbILIEro 3HAYCHUS
IPOM3BOJICTBEHHOI MOIIHOCTH.

Bxutouenue B pacueTsl 10 CPABHUTEIBHOM OLIEHKE BO3ZMOYKHBIX SKOJIOTUYECKHUX MOCIIEICTBUI
peanu3aliy MPOCKTHBIX PEIICHUH B pAAE CIy4aeB MOXKET W3MEHHTh NpeACTaBIeHHE 00 uX
3¢ (pexTUBHOCTH U TpeIoNpeAeuTs BEIOOP BapUaHTOB, XOTsS U OoJjiee JOPOTUX, HO 3aTO MEHEee
HKOJIOTMYECKU ONacHbIX. B wacTHOCTH, IpH y4ere yiiepOa, CBSI3aHHOTO ¢ HApyLIICHUEM 3eMHOM
MOBEPXHOCTH, MOXET  OKas3aTbCsl  IelecooOpa3HbIM  OTJaTh  MPENNOYTeHHEe  MEHee
IPOM3BOIUTEIFHBIM U CPABHHUTEIBHO JOPOTHM BapHaHTaM Pa3pabOTKH, MPeAyCMaTPHBAIOIINM
3aKJIaJIKy BBIPAOOTAaHHOTO MPOCTPAHCTBA.

DKOHOMHUYECKask 11eN1ecO00pa3sHOCTh MPHUPOJOOXPAHHBIX 3aTpaT WM BHIOOpA PECYpPCOEMKHX
MPOEKTHBIX PEIICHUN OMpEeeNseTcss U3 YCJIOBUSA, YTO JOMOJIHHUTENbHBIC 3aTPaThl HE JOJKHBI
NPEBBIIATh BEIMYMHBI MpeNoTBpamaeMoro ymepda. Ilpu paBHBIX WM OMM3KUX 3HAYCHHIX
KpUTEpUATIHbHOW OIEHKM MpEANoYTeHne, Kak MPaBUJIO, TOJKHO OBITh OTAAHO BapHaHTY,
XapaKTepU3YIOIEMYCsl MEHBIIEH BETMINHON IKOJIOTHUECKOTO yiepoa.

B cooTBeTCTBMM ¢ COBpEMEHHBIMU TMPEJCTABICHUSMHU, PACCMOTPEHHAs MpoLeaypa
WH/IMBUYAIbHOW ONTHMHU3AIlUM TIPOU3BOICTBEHHOW MOIIHOCTH pyJHUKA HE TapaHTHPYeT
BBIOOp JEWCTBUTEIHHO HAUTYYIIETO pEUICHHS, YCTAaHOBJICHHAas TaKUM CIIOCOOOM BEIMYMHA
IPOM3BOJICTBEHHON MOIIHOCTH PYIHHUKA, KaK MPaBHUJIO, HE OyJIeT COBMAgaTh C TEM 3HAUCHHEM,
KOTOpOE OTBEYAET YCIOBUSAM HauOoliee pPALUOHAIBHOTO (YHKIIMOHUPOBAHUS HEKOTOPOM
COBOKYITHOCTH PYAHHKOB. OOBEKTUBHO OICHUTh CTENEHb ONTHMAJIHHOCTH IapaMeTpOB
IPOEKTHUPYEMOTO0 O00BEKTa MOXKHO JIMIIb Ha OCHOBE MX pAacCMOTPEHHMs B paMKax
COOTBETCTBYIOIICH COBOKYITHOCTH OOBEKTOB aHAJIOTMYHOT'O Ha3HAUYCHHUS.

OnTumMuzanusi NPOU3BOACTBEHHON MOIIHOCTU PYJHHUKA JOJDKHA OCYIIECTBIATHCA C YUETOM
€ro MecTa W pPOJIM B CHCTEME OCBOEHHS MHHEPAIbHO-CHIPHEBBIX PECYpPCOB OIpeNeIeHHON
TEPPUTOPUN  (TOPHOIPOMBIIIJICHHOTO peruoHa). PermoHanbHbli moaxox — obOecreuyuBaeT
BO3MOXXHOCTh PACCMOTPEHHS TPOCKTHPYEMOTO NPEANPHUSATHS U BBIOOpa €ro mapameTpoB B
YBSI3KE C ACUCTBYIOIIUMH 00bEKTaMHU M TEMH, KOTOPbIE MOTYT OBITh CO3/JaHbl B JAHHOM PETHOHE
B OyaymeM. DTO TO3BOJSET YYUTHIBATh, C OJHOW CTOPOHBI, TPEOOBAaHUS TIO PALMOHATHHOMY
OCBOCHMIO HEJJP COOTBETCTBYIOIIEH TEPPUTOPHH, C APYTOM CTOPOHBI, - TpeOOBaHUS 110 Hanboee
1eaecooopazHomMy pacrnpeaesieHnio U 3G(HEeKTUBHOMY HCIOIB30BAaHUIO B MacilTade pernoHa
BCEX BMJIOB PECYpCOB, 3aJCWCTBOBAHHBIX B IMpolecce ocBoeHHs. OCHOBOW Ui pelieHHi
ONITUMU3AIMOHHBIX 33]]a4 B TAKOW MOCTAaHOBKE SIBIISIFOTCSI OTPACIIEBBIC U PErHOHABLHBIE CXEMBI
Pa3BUTHS U pa3MeEIIEeHUs IPOU3BOICTBA.

Bonpoc o panuoHanbHOM pacripeqelieHul 00beMOB MPOU3BOJICTBA B TIpe/eiNax HEKOTOPOU
YCIOBHO 3aMKHYTOH COBOKYHMHOCTH OOBEKTOB OOIIEro (yHKIMOHAIBHOTO Ha3HAUCHHS
BO3HHKAET B 3aj7[adaX Pa3IMIHOTO HEPAPXUIECKOTO YPOBHSI.

Haubosee mmpokast HocTaHOBKAa COOTBETCTBYIOIIEH ONTUMM3AIMOHHOMN 33a1a4ll ©UMEET MECTO
npu pa3pabOTKe TEPCIEKTHBHBIX CXEM pa3BHTHS W pPa3MENICHUS MPEINpUATHH OTpaciu
KPYIHBIX TPOU3BOJCTBEHHBIX O0O0BeAMHEHMH. B »Tux cioydasx 3agaya YCTaHOBJIEHUS
paMOHATBHBIX MPOU3BOJICTBEHHBIX MOITHOCTEH TPEANPHUSATHIA perraeTcss B 00meM KOHTEKCTe
ONTUMH3AIMOHHBIX MPOOJEM M CBOAUTCS K OOOCHOBAHMIO TAaKOTO paclpeneleHusi 00beMOB
I00bIUM  MEXIy OObEeKTaMH, 0pU KOTOPOM 3aJaHHass MNOTPEOHOCTh B  NPOAYKLHHU
YJIOBJIETBOPSIETCS HAMJIYYIIUM CIIOCOOOM, T.e. mpu Haubosee 3(P(PEKTUBHOM HCIIOIb30BAaHUU
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BBIJIEJIEHHBIX pecypcoB. Takoro poaa ONTUMHU3ALMOHHBIE 33/1a4d PEUIAlOTCs ¢ omolpo OBM
10 CTAaHAAPTHBIM ITPOrPaMMaM CHUMIUIEKC-METO/1a TMHEWHOTO IPOrPaMMUPOBAHUS.

[Ipy MPOEKTUPOBAHMM KPYIHOTO MPENNPUATHS, OOBEIUHSIOIEI0 HECKOJIBKO PYIHHKOB,
BO3HUKAET 33Ja4a ONPEICJICHUS ONTHUMAJIBHOW IPOU3BOACTBEHHOM MOIIMHOCTH KaXKIOTO W3
00bexToB. [Iponenypa pemeHuss ONTUMHU3ALMOHHON 33Jauu MpegycMaTpUBaeT pa3paboTKy IO
KaX/I0OMy U3 OOBEKTOB HECKOJBbKUX aJIbTEPHATUBHBIX BapHaHTOB (LIAXTOBAPUAHTOB) €ro
CO3aHUSl M pA3BUTHUS B TEUCHHE MPHUHATOTO IEpHOAa OLEHKH. s Kaxaoro ooObekTa
KOJIMYECTBO M XapakTep BapHaHTOB OINPEACIAIOTCA IPEABAPUTEIBHBIMU  MH)KEHEPHBIMU
COOOpaKEHUSIMH TEXHHUYECKOW OCYIIECTBUMOCTH H IienecoobpasHoctu. Ilo kaxaomy wu3
LIaXTOBAPUAHTOB PAaCCUUTHIBAIOTCS OCHOBHBIE TEXHMKO-3KOHOMHYECKHE ITOKA3aTEIH 3a MEPUOL
OLICHKH, ITPOJIOJIKUTEIBHOCTh KOTOPOT'0 HE JOJKHA ITpeBbiIaTh 20 JeT.

CdopmupoBaHHble 110 KaKAOMY PYAHUKY BapUaHThI, KaK IPaBUIO, OyOyT pa3iavyaTbCcsl He
TOJILKO MacuTabamMu T0OBIYM, HO M 00beMaMH MOTPEOHBIX KAUTAIbHBIX BIOXXEHUH, CPOKaMHU
UX OCYIIECTBICHUS M XapaKTepOM pACIPENEICHUs BO BPEMEHH, YPOBHEM U JIMHAMUKON
AKCIUTYaTal[MOHHBIX 3aTpaT, aMOPTU3ALIMOHHBIX OTUMCIIEHU, 2 B KOHEYHOM CUETE - CYMMapHOU
BEIMYMHON 3((dekra, KOTOpbIH MOXET ObITh MOJYy4eH 3a nepuop oueHku. K nanpHeilmemy
PacCMOTPEHHIO NPUHUMAIOTCA HE TOJIBKO JYYIIME 10 KaXJAOMYy PYAHHMKY BapUaHThl, a BCE
0TOOpaHHbIE BapUaHThl HE3aBUCUMO OT UX MPeIBAPUTEIbHON HHANBUYaTbHOMN OLIEHKH.

OnTuMHu3aMoOHHAas SKOHOMUKO-MAaTeMaTH4eCKasi MOJIEIb BBIPAXKACTCS CICAYIOIICH IEIeBOM
byHKIMEH:

m % T -
i = E E z[i{i@ﬁ ~(Kgje+ Cije— Aije ) Jxij(1+ B, ) — maz,
P (3.63)

rue:

SYunm - cyMMapHBIi IUCKOHTHPOBAHHBIH (P(EKT, TOCTHrACMBIil B LIEIOM 110 TIPEANIPUATHIO
3a nepuoj ouenku (T, ner), pyo.;

M - YUCII0 PYAHUKOB, BXOJSIINX B COCTAB MPEINPHSTHS,

A - YMCJIO BAPHAHTOB CO3aHUS PYJIHUKOB,

| - ”HICKC PYIHHUKA,

] - MHJIEKC BapuaHTa CO3JIaHHs PYTHHKA;

t - ungexc roaa;

] - onrTOBas 1eHa MPOAYKIIMH I-T'0 PyJIHUKA, pYO/T;

Qijt - 0ObeM POU3BO/ICTBA HA I-OM PYIHHKE I10 j-OMY BapuaHTy B t-oM roay, T;

Kijt - xanuTampHBIC BIOXKECHUS HA CO3/IaHHE I-T0 PyIHHKA IO J-OMy BapHaHTy B {-oM romy,
pyo.;

Cijt - akcIUTyaTal[MOHHBIC 3aTPaThl Ha I-OM PyJHHKA MO J-OMY BapHaHTy B t-oM roxy, pyo.;

Aijt - TpUTOK aMOPTHU3AIMOHHBIX OTYHCICHHHA HA PEHOBALMIO HA i-OM pPYyIHHUKE IO J-MY
BapuaHTy B t-oM rony, pyo.;

Xij - anpTepHaTUBHBIH K03 uLKeHT, npuHUMaronmid 3HaueHus: | win 0 (1 - ecnau Ha i-om
PYAHUKE IPUHUMAETCSI |-bIi BapuaHT; 0 - €cJIi BApHUAHT HE IPHHUMACTCS).

Ontumu3anMoHHas 3aa4a pemaeTcs Ipu COONTIOJICHUH CIEAYIOIUX TPEOOBaHUIA:

00bEeM TMPOU3BOJCTBA B IEJIOM IO TPEANPUSATHAM JIODKEH ObITh HE MEHBIIE 33aaHHOTO

yposHs Qt:

> out w2 01,

=15 (3.64)
o0t 00beM KamuTaJbHBIX BIOKEHUH Ha CO3JaHHE MPEANPUATHS HE JOJDKEH MPEBBIIIATH
BhIAeeHHoro yumMuTa Kit:

b ]

D Kije xif < Kz,

o (3.65)
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OHTI/IMI/ISaI_II/IOHHaH MOICIb IIO3BOJISICT BBIGI/IpaTI: panrOHaJIBHBIC 3HAYCHUA
MPOU3BOJICTBEHHOW MOIIHOCTH OTJEIbHBIX OOBEKTOB HE C TOYKH 3PEHMsI JIOCTHKEHUS
HaWJIydlInuX MHAUBUAYAJIbHBIX HOKa3aT€Heﬁ, ac HO3I/II_[I/II71 O6CCHC‘ICHI/I$I OIITUMAJIbHBIX YCJIOBI/Iﬁ
CO3/IaHUSI U PA3BUTHUS BCETO MPEANPUATHUS.

[Ipu pemieHny 3a7a4d B PACCMOTPEHHOW IMOCTAHOBKE OTMANaeT HEOOXOAMMOCTh B
MpelBapUTEeIbHOM IPUBEJCHUM BapHaHTOB K COMOCTaBUMOMY BHUIY. OTH TpeOoBaHUs
ABTOMATUYECKU PEATU3YIOTCS B IPOLECCE CaMOI0 pELICHMs, NPUYEM B KaXKIOM CIy4yae
BapHaHThl KOMIICHCUPYIOTCSI HAUBBITOAHEHIIIEM 00pa30M.

IIpn npoeKkTHpOBaHMU pPYAHMKA, CO3JaBACMOr0 II03KE APYTHX PYAHUKOB IIPEANPUATHS
(0ObenuHEHUS) WM JaHHOTO PEruoHa, BOIPOC O BHIOOpPE ONTHUMAJIBLHOM MPOU3BOJICTBEHHOM
MOIITHOCTH HOBOT'O OOBEKTa TAKXKE JOJDKEH PEIIaThCs C YYETOM TOH pOJiM, KOTOPYIO OH Oyner
UrpaTh B 00IIEM IMpollecce yIOBIETBOPEHUS MOTPEOHOCTH HAPOJHOTO XO3SHCTBA B IMOJIE3HOM
WcKomaeMoM. B cBsa3m ¢ 3THM HﬁHBbIFOI[HCﬁHJ&SI BCIIMYHHA HpOI/I3BO,Z[CTB€HHOf/'I MOIIIHOCTHU
CO3/1aBa€MOr0 pyJIHHUKA JOJKHA OTBEYATh YCIOBHSM ONTHUMAJIBHOTO ()YHKIIMOHUPOBAHUS BCEH
COBOKYITHOCTH PYIHHUKOB.

Bo3moxkHble BapHaHThl CO3JaHUS HOBOTO PYAHHKA JOJDKHBI ObITh MPOAHAIU3UPOBAaHBI B
paMKax OHTHMH?;EIIIHOHHOﬁ MOACIN COBMECCTHO C (1)8,KTI/I‘I€CKI/I AOCTUTHYTBIMHA u
MEePCIeKTUBHBIMU NTapaMeTPaMU Pa3BUTHUS PaHEe CO3AaHHBIX 00bEKTOB 00bEAMHEHNUS (PETHOHA).

[TockonbKy BBOX B OKCIUIyaTallM{i0 HOBOTO IPOW3BOACTBEHHOTO OOBEKTa HEM30EKHO
OTpakaeTcs Ha CIOXKUBILIEHCS CUTYallMH U MEPCIEeKTUBAX Pa3BUTHUS PErHOHA, MOXKET OKa3aThCs
1[EJIECO00PA3HBIM PACCMOTPETH CBSI3aHHBIE C ATUM BO3MOXHBIC M3MEHEHUSI B TIYTSIX JajbHEUIIeH
SKCILTyaTalluu Ka)XJI0ro U3 paHee CO3JaHHBIX OOBEKTOB WM, [0 KpailHel Mepe, HEKOTOPBIX U3
HuX. B sToMm ClIyda€ B OITUMHU3AIMOHHBIX pacdyeTax, Hapiaady C BO3MOKHBIMH BapUaHTaAMU
CO3/IaHMsI HOBOTO PyIHUKA, JOJHKHBI YyU4aCTBOBaTh M BCE albTEPHATUBHBIC BApUAHTHI PA3BUTHS
YK€ IEUCTBYIOIIHUX PYIHUKOB.

ONTUMH3aHOHHBIC PACUCThI BBIMOIHAIOTCS C MOMOIIBIO MPUBEICHHON BhIiie Moaenu (3.63).
B pesynbrare Takoro pacdera HE TOJBKO OIpPEACNISICTCS ONTHMalbHas MPOU3BOICTBEHHAS
MOIIIHOCTh BHOBb CO3/IaBa€MOr0 pYAHHMKA, HO U OCYIIECTBISeTCS BbIOOp Haubolee
1[EJIECO00PA3HBIX MYTeH NAIbHEHIIETr0 pa3BUTHS KaXIOTr0 M3 OOBEKTOB, a TAaKXKE BCEH HX
COBOKYITHOCTH.

3.4. BckpbiTHE M IOATOTOBKA MECTOPOKIEHUMH

[TpoexkTrpoBaHue BCKPBITHUS W TOATOTOBKM DPYAHBIX 3aJ€KEH CIENyeT OCYLIECTBIATH B
COOTBETCTBUU C HOPMATHUBHBIMU TpeOOBaHUAMHU, IpuBeieHHbIMU B HacTosiiux HTII (rnasa 4.8).

B ycioBusix nmpuopuTeTa TEXHHUYECKOIO MEPEBOOPYKEHUS U PEKOHCTPYKLUH NPEATPUATUN
nepel HOBBIM CTPOUTENBCTBOM, OJIHUM H3 OCHOBHBIX HAalpaBJICHUH COBEPIIEHCTBOBAHUS
NOJ3eMHON pPa3pabOTKM KpPYTOMAJalOIIMX M HAKJIOHHBIX 3alieKed cleayeT CUYMTaTh MX
[OJTANHOE ) BCKPHITHE U pa3paGoTKy. II0STAlHOE BCKPHITHE IOMKHO IPELyCMATPHBATH
IOPOXOJAKY M OOOpYJOBaHHWE OCHOBHBIX PYAONOJBEMHBIX M BCIOMOTaTENbHBIX CTBOJIOB U
KalUTaJIbHBIX BBIPAOOTOK CO CPOKOM CIYKObI, paBHbIM 2-3 J3TamaM WIU BCEMY CpPOKY
JKCIUTyaTalMl MecTopokaeHuss. C [enpl0 NpeJOTBPALICHMsS MNEPUOJUYECKHX KOPEHHBIX
PEKOHCTPYKIUI PYAHUKOB U CBSI3aHHBIX C HUMH OOJIBIINX KalUTaJIbHBIX BIOKEHUH MPOITYCKHAas
CHOCOOHOCTh OCHOBHBIX BCKPBIBAIOIIMX BBIPAOOTOK JIOJKHA HMMETh PE3EpPBbI, MO3BOJISIOIINE
MO3TAITHO HApAalllMBaTh MPOU3BOJCTBEHHYIO MOIIHOCTh PYIHUKA (IIaXThI).

) Toxx 5TAamoM BCKDBITHS M Pa3pabOTKH MECTOPOXKICHHS MOHMMAETCS NIEPHO BPEMEHH, B TEUCHHE KOTOPOTO
OCYIIECTBIISIETCS pa3pabOTKa YacTH 3a1acoB MIAXTHOTO TI0JIS HA MITyOHHY, COOTBETCTBYIOIIYIO ATy BCKPBITHUS.

VYcTaHOBIEHHE TPOJOIDKUTEIBHOCTH KAKJIOTO M3 JTAalloB BCKPBITUS U pa3pabOTKU
MECTOPOXKACHUS, a, 3HAYUT, U BEJIUYMHBI KaKJOr0 IIara BCKPBITHSA, JOJKHO IPOU3BOAMUTHCS C
Y4€TOM IIPOTHO3HBIX JAaHHBIX O CpOKax IPOBEACHUS CIEAYIOLIETO 3JTana TEXHUYECKOIO
NEPEBOOPYKEHUS MOJ3EMHBIX TOPHBIX paboT (IOKa NMpUMEHSEMble TEXHUYECKHE CpEICTBa U
TEXHOJIOTUM HE CTaHYT CAEPKUBAIOIIUM (DAKTOPOM YIYUIIEHUS WM MPEeJOTBPALCHHS
YXYALIEHUS TEXHUKO-DKOHOMUYECKHUX MOKa3aTelel SKCITyaTallii MECTOPOXKICHNUS).
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[Ipy MPOEKTUPOBAHMM MOITAMHOTO BCKPBITHS M TMOATOTOBKH PYAHBIX MECTOPOXKICHHUU C
LENbI0 YCOBEPIIEHCTBOBAHUS M YIPOUICHUS CXEM BCKPBITHUS U TOJATOTOBKH, YMEHBIICHUS
00beMa U CTOUMOCTH TPOBECHUS TOPHO-KAMMTAIBHBIX KAMEPHBIX M TPAHCIOPTHBIX BBIPAOOTOK,
COKpAaIlleHUEe BCKPBHITUS M TOJTOTOBKH, CYIIECTBEHHOTO CHIDKEHHS HSKCIUTyaTallMOHHBIX
pacxo0B 1 Oomnee 3PPEKTUBHOTO UCTIOIB30BaHUS MOI36MHOT'O TPAHCIIOPTA, IIIAXTHOTO MOAbEeMa
U JIp., CIeQyeT OpPUEHTHPOBAThCS HAa MPUMEHEHUE KOHLEHTPALMOHHBIX TOPU30HTOB C
YBEIMYEHHBIM IIAaroM BcKpbiTusA. IlepcnektuBHo yBenumuenue 10 1000-1600 M riayOunbl
3aJI0’KEHUS TIEPBOTO OTKATOYHOTO TOPU3OHTA MPU BCKPBITUHU IIYOOKO 3aJIETalolIUX PYIHBIX TEJ
1 10 200-300 M - 1mara nocieIyroImmx 3TarnoB BCKPBITHS.

[Ipu BBIOOpE pALMOHAIBHBIX CXEM BCKPBITUS PYIHBIX MECTOPOXKACHUM HEOOXOAUMO
U3BICKMBATh HanboJee COBEpIICHHBIE CIIOCOOBI M CPEACTBA TPAHCIIOPTHPOBAHUS 000PYIOBAHHUS,
JIOJIeH, MaTepualioB U PYrHX Ipy30B B PYAHUK U 0OpaTHO, BOZMOXKHOCTH CO3/IaHUS YCJIOBUMN
i 3QPEKTUBHOTO HCHOIB30BAHUS O0OPYAOBAHUS, MEPONPHUITHS IO CHUKCHUIO YIEIBbHOTO
o0bemMa ropHOMPOXOAUECKUX paboT, HauboJIee 1enecoo0pa3Hble CXEMbI MTEPEeMEICHUs PYIbl U3
OUYHUCTHBIX 3a00€B C y4yeTOM (OPMHPOBAHUS €€ Ka4eCTBEHHBIX XapAaKTEPUCTHK M MOTOYHOCTH
npouecca, 3¢GGEeKTUBHbBIE CXEMbl NPOBETPUBAHUS IPU PACTYIIEH MPOTSKEHHOCTH TOPHBIX
BBIPAOOTOK, MOBBIIICHHOW TEMIIEpaType, 3albUICHHOCTH W 3ara30BaHHOCTH PYAHHYHOTO
BO3/lyXa, BO3MOXHOCTh CO3aHMsI Hanbosee 0e30MacHbIX YCIOBUN BEJACHHS TOPHBIX PadoT.

B cBs3M c Tem, YTO BCKPBITUE BEPTUKAIBHBIMH CTBOJIAMH OCTAeTCs MPEoOIIaIaroiuM
CIIOCOOOM BCKPBITUSI PYIHBIX MECTOPOXKJIECHUH, MPH OCBOCHUHU 3aJIeXkEil, 3ajerariux Ha
mryoure g0 500-600 M, Hambonee 1eNecOOOpa3sHO MPUMEHEHHWE  BEPTHKAIBHOTO
PYIONOABEMHOTO CTBOJIa B COYETAHMM C HAKJIOHHBIM WM CHUPAIBHBIM CBHE3JIOM, a MpHU
OoNpIMX TIyOMHAX - B COYETAHHH C TPY30BBIM BEPTHKAIBHBIM CTBOJIOM, OOOPYIOBaHHBIM
Ka0eb-KpaHOM JIJIsl CITyCKa CaMOXO/HOT0 U KPYITHOTabapuTHOTO CTallMOHAPHOTO 000pYI0BaHUS
0e3 pa30opku.

B ompeneneHHBIX YCTOBUSX K KOHKPETHOCIIOCOOHBIM MOXKHO OTHECTH CXEMbl BCKPBITHS
BEPTUKAJIHHBIMH CKHIIOBBIMH CTBOJAMH W C TNPUMEHEHHEM KOHBEWEPHOTO TpaHCIOpTa IO
HAKJIOHHOMY CTBOJy 10 oboraruteiabHor ¢Gadbpuku. DHPeKTUBHOCTh NOCIEAHENH CXEMBbI
MOBBINIAETCS TpPH OJHOBPEMEHHOM HCIOJb30BAHWM KOHBEWEPHOTO CTBOJIA B KAdeCTBE
BCIIOMOTATeNbHON BBIPAOOTKH [T NEPEABHIKEHHS] CAMOXO/HBIX MAIIIHH.

C momomupl0 HAaKJIOHHBIX KOHBEHEpPHBIX CTBOJIOB HamOoOJee IeJIeco00pa3sHO BCKPBIBATH
HECKOJIBKO KCIITyaTallMOHHBIX TOPU30HTOB IPU MEpEnycKe py/bl B APOOMIbHYIO YCTAHOBKY Ha
HIDKHEM TOPH30HTE M Jajiee Ha KoHBedep. Vcrmonp3oBaHWE B HAKJIOHHBIX CTBOJAX CUUTAETCS
nesnecooOpasHbIM npH riyouHe 10 300 M ¥ 3HAUUTEIBHOM PACCTOSHUM TPAHCIOPTUPOBAHUS Ha
JTHEBHOU ITOBEPXHOCTH.

Cxema BCKpBITHS U MOATOTOBKH IIAXTHOTO MOJIS JIOJKHBI OBITh MO0 BO3MOXXHOCTH MPOCTBIMH.
OHHM [TOJKHBI COOTBETCTBOBATh THIIOpa3MepaM MPHUHUMAEMBIX K OKCIUTyaTallid CpEJICTB,
MEXaHU3MOB U 000pyIOBaHMS Ha CTaJUSAX BBITYCKA, IOCTAaBKU, MOTPY3KH, TPAHCTIOPTUPOBAHMUS,
MEXaHUYECKOT0 ApOOJeHUs W BBIIAYM PYyIbl Ha MOBEPXHOCTh. llapameTpsl - ceueHwe, yroi
HaKjIoOHa, IIyOMHa (MPOTSDKEHHOCTh) OCHOBHBIX — BCKPBIBAIOIIMX — BBIPAOOTOK  JOJKHBI
NPUHUMATBCS U3 pacdera oOecrieueHus! OeCIpernsITCTBEHHOTO JBIKEHHS 110 HUM TPAaHCIIOPTHBIX
U pYIOBBLIAYHBIX CpeAcTB. Ha CTBIKax OTHENbHBIX MPOLECCOB A0OBIYM HEOOXOIUMO HMETh
JIOCTaTOYHbIE aKKyMYJIHPYIOIINE EMKOCTH, 00YCIOBIMBAIOIINE HENPEPHIBHOCTh (PUTMHUUHOCTD )
paboThI pyJHHKA.

CedeHHsT TIOATOTOBUTENBHBIX BBIPAOOTOK OJDKHBI TPUHUMATHCS WCXOIS W3  YCIOBHUSA
oOecrieyeHus Oosiee MOJHOM 3arpy3ku 0OOpyIOBaHMS C YYETOM YCTOMUMBOCTU PyI U MOPOJ,
BO3MOKHOCTEN KPETUIEHUS, MOITHOCTH PYAHBIX 3aJIEXKEH.

[TpoekTHpyemasi cxema BCKPBITHS JIOJDKHA MPEAyCMaTpUBAaTh TEXHOJOIMUYECKHE pPELICHHMS,
MOBBIINIAIONINE CTA0MIBHOCTh KadecTBa J0ObIBaeMoi pyapl. [lpm BasoBOW BBIEMKE pPyI
HEOO0X0/IMMO TPEAYCMOTPETh MEPONPHUATHS MO UX BHYTPU PYIHHUUYHOMY YCPEIHEHHIO, MpHU
CEJIEKTUBHOW BBIEMKE - IT0 BHYTPHCOPTOBOMY YCPEAHEHHUIO.
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Cﬂe;[yeT YUYUTBIBATH, YTO OOJIBIION IIIar BCKPBITHA TIOJIOKUTCIIBHO CKa3bIBACTCA Ha
BO3MOXXHOCTH YIPaBJICHUSI KaueCTBOM BBIJABaE€MOM py[Ibl, TaK KaK MO3BOJSIET YBEINYMBATh
YHCIIO OJHOBPEMEHHO pa3padaThiBaeMbIX J3TaXeil MNpU HEPaBHOMEPHOM paclpeaeiCHUH
KAUeCTBCHHBIX XapaKTEPUCTUK II0 MaJCHUIO. 3HAUUTENbHAas W3MEHUYUBOCTH paCHpeIe/ICHUs
KaUCCTBCHHBIX XAPAKTCPUCTHUK I10 IMPOCTHUPAHHIO Tpe6yeT CTPOUTCIIBCTBA OOITOJHHUTCIbHBIX
CTBOJIOB B CBSI3M C HM3MCHEHHEM BBIIAYU PYAbl M YCIOKHEHHEM IPOBETPUBAHUS OOJBIIOrO
(bpoHTa TOPHBIX paboT.

[IpoekTHpoBaHWE BBIAAYH HECKOJBKUX COPTOB PYAbI MPEIONpPEACNeT HEOOXO0IUMOCTh
CIICHUAJIBHOT'O paCCMOTPCHHUA. OZ[I/IH CKHIIOBOM noAbLEM BbIAACT, KAK IIPaBUJIO, OAWH-/ABA COpTa
pyIbl, TO3TOMY IIpU BbIIa4e [BYX WJIM HECKOJIBKHUX COPTOB PYIHOH Macchl TpeOYrTCs
OTACJIbHBIC CKHIIOBBIC TIOABEMBI, YTO YBCJIMYHUBACT 3aTpaTbl Ha BCKPLITHUC, WK [IBYX-
TpeXpyKaBHbIE OYHKEpa, 4YTO YCIOXKHSET KOHCTPYKIMIO OKOJIOCTBOJBHOrO IBOpa. KiereBblie
MNOoABbEMEI, HCIIOJIb3YCMbBIC IIPHU BbIAAY€ MHOI'OCOPTHBIX PYyA, MMCKOT OI'PAHUYCHHYIO U Ooiee
HHU3KYI0, [0 CPAaBHCHUIO CO CKHIIOBBIMH IIOJbEMaMH, IPOM3BOAUTEIBHOCTh U TPEOYIOT
CTPOMTENILCTBA HECKOJIBKHX CTBOJIOB AK€ HA PYIHHKAX CPEIHEro MaciTada, 0COOCHHO NpH
3HAYMUTENILHOM TITyOMHE pa3paboTKH, TeM HE MEHee, JUIS BbIIa4d MHOT'OCOPTHBIX Py

1eJIeCO00pa3HO NMPUMEHSTh KJICTEBBIC TOABEMBI, UCIIOIB3yEMbIE BMECTE C OOJIBIICIPY3HBIMU
BaroHETKaMH IPH MOJHOI MEXaHU3alUK UX OOMEHA B KIICTH.

[IpoexToM IOKHO OBITH OOOCHOBAHO PAMOHAIBHOE YHCIO PYJOIOTOKOB M OIpeeeHa
YeTKasl CIICIAATU3ALHS [IAXTHBIX CTBOJIOB [0 HA3HAYCHHIO.

3.5. 'opHokanuTaJbHbIe PA00THI
3.5.1. O0uue moI0XKEHUS

[TpoekTHpoBaHKE MOI3EMHBIX TOPHBIX BBIPAOOTOK BEICTCSI B COOTBETCTBUU C TPEOOBAHUSAMU
rnaBel CHull 11-94-80 "ITon3zemuble ropHble BhIpa®oTku", "ENUHBIX TpaBui 0€30MacHOCTH MPHU
pa3palboTKe pPYAHBIX, HEPYAHBIX MU POCCHIMHBIX MECTOPOXKIACHUN IMOA3EMHBIM cIriocobom",
"EnuHbIx mpaBuii 6€30MacHOCTH TIpH  B3pBIBHBIX paboTax", "[IpaBmi Oe3omacHOCTH Tpu
MIPOXOJKE CTBOJIOB IIAXT CIEIUAIBHBIMU criocodbamu" M TpeOoBaHHMSIMH [ ocroprexHam3opa K
MIPOXOJIKE TOPHBIX BHIPAOOTOK B 30HAX, OMACHBIX IO TOPHBIM ylapam, BBIOpocaM MOpO/Ibl, ra3oB,
BOJIBI M ILTBIBYHOB.

Brei6op dhopm u pazmMepoB MOMEPEUYHBIX CEYCHHN TMOJ3EMHBIX TOPHBIX BBIPAOOTOK, a TaKxkKe
KOHCTPYKIIMH Kpernu HEOOXOIUMO OCYIIECTBIISITH COTJIACHO THUIIOBBIM CEYEHHUSIM BBIPAOOTOK,
YTBEPKACHHBIM B YCTAaHOBJICHHOM MOpsAKE. B ciiyyae OTCYyTCTBUS THIOBBIX CEUYEHUN TOPHBIX
BBIPaOOTOK (opMy W pa3Mephl HUX, a TAKKE KOHCTPYKIHMIO KpEnu CIEeAyeT OIpeiessTh B
3aBUCHUMOCTH OT TOPHOT'€OJIOTHYECKHUX YCIOBHIA, UCTIONB3YS THIIOBHIE B KAUECTBE aHAJIOTA.

CeueHne MO3eMHBIX TOPHBIX BBIPAOOTOK OMpeAeNsieTcs rabapuTaMu TOPHOIIPOXOIUECKOT0 1
HKCIUTYaTaI[MOHHOTO O0OPYJIOBaHMsI, Pa3MEIIaeMOro B BBIPAOOTKE, C YYETOM HOPMHPOBAHHBIX
3a30pOB M MPOXOJOB, a TaKXe C YYETOM IpOIycka HEOOXOAMMOIO KOJIMYECTBa BO3AyXa MpHU
CKOpOCTH €ro JBMXKEHUs coriacHo Tpebosanusm EINb.

B caydyae npuMeHeHMs METAUIMYECKOW TMOJATIMBOM KpEenu MPUHUMAEMOE CEUYCHHUE
BBIPAOOTOK JOKHO YYUTHIBATH YMEHBIIIEHUE €TO B PE3YJIbTATE CIBUXKEHUS TIOPO/I.

3.5.2. CTBOJIBI IAXT

Pa3zmepsl monepedyHoro cedeHuss CTBOJIOB ONPEACISIIOTCS UCXOAS M3 THUIA, KOJWYECTBA U
BHEIIHUX PAa3MEpPOB MOJBEMHBIX COCYJIOB, MOINEPEYHBIX CEYEHUW JIECTHUYHOTO OTIEICHUS W
OTJIeNIeHUs JJis1 TPYOOTPOBOIOB M Kalenel, a TakkKe JOMYyCKaeMbIX 3a30pOB MEKIY COCYAaMH U
KpETbI0 I apMUPOBKOM cornacHo TpeboBanusM EINb ¢ ygeTom momyckaeMbIXx OTKIIOHEHUH.

Haubonpinee pacmpocTpaHeHHEe HUMEET apMHpPOBKAa CTBOJOB C PaMHOM KOHCTpYKIHUEH
pacctpenoB. JlaHHBIA THUI apPMUPOBKH TMPUMEHSIETCS B CKHUIIOBBIX, CKHIIOBO-KJIETEBBIX U
KJIETEBBIX CTBOJAX IIAXT.
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ApMHpOBKAa € KOHCOJBHO-PAacCIOpPHBIMU paccTpellaMi PEKOMEHIYETCS [0 3aBEepLICHUS
MPOMBINIIEHHBIX UCHBITAHUHN ISl OTIBITHO-MTPOMBIIIJIEHHOTO MPUMEHEHUS B BEHTHIISILIMOHHBIX U
BCIIOMOT'aTEJIbHBIX CTBOJIAX.

Haubonee mmupokoe pacmpocTpaHEeHHE MONY4YUsio OOKOBOE IABYXCTOPOHHEE PACIOJIOKEHUE
IIPOBOJAHMKOB OTHOCUTENIBHO NOILEMHBIX COCY/IOB.

Ha conpsbkeHusix CTBOJIOB IIAXT C OKOJIOCTBOJIBHBIMU JIBOPAMH MPEyCMAaTPUBAIOTCS CTAHKU
COMPSIKEHMSI, KOTOPBIE YBSA3BIBAIOTCS C apMUPOBKOI CTBOJIA.

B GonpmmHCTBE Cily4aeB CTBOJ B HacOCaxX KPEMUTCS MOHOJUTHBIM OETOHOM C OCTaBIICHUEM
BPEMEHHOHN Kpenu (METAIIINYECKHE KOJIbLA C 3aTSKKOM ), T.€. BpEMEHHAas! Kpelb HE CHUMAETCS.

Camas BepxHAsS 4acTb CTBoJIa (Ha IiIyOMHY KOTJIOBaHA ISl HAIIAXTHOTO 3/IaHUS) TOJKHA
KPETUTHCS C YUeTOM HEM30EKHOCTH €€ pa30OpKH MPU CTPOUTENBCTBE HaAmaxTHOro 3aanus. C
Y4€TOM 3TOT0 JI0JKEH BO3BOJAUTHCS U BOPOTHHUK CTBOJIA.

VYkazaHHble OCOOCHHOCTHM HEOOXOIMMO YUUTHIBATH HA CTAagUsAX pa3padOTKH MpPOEKTa H
paboueit nokymeHTaruu. Ha cranuu TOO 3aTpaThl IPUHUMAIOTCS TI0 aHAJIOTaM.

3.5.2.1. ApMupoBKa BEpTHUKAJIbHBIX CTBOJIOB IIAXT

[IpoekTupoBaHuE KOHCTPYKLHUN >KECTKUX aPMHUPOBOK IIAXTHBIX CTBOJIOB JOJKHO BECTHUCH C
IPUMEHEHUEM  HAay4YHO-OOOCHOBAaHHBIX  METOAMK  pacuera. OCHOBHBIMM  INPUYMHAMU
BO3HUKHOBEHUS B CUCTEME FOPU30HTAIBHBIX JTUHAMUYECKUX HArpy30K OOJBIION HHTEHCUBHOCTH
ABIISIETCS;

pEeryjsipHOE PacKauyMBAHHUE JBHXKYLIETOCS MOJABEMHOIO COCY/la B HEPABHOMEPHO YIPYTUX
IIPOBOAHUKAX;

CTPOUTEIILHO-MOHTAKHBIE HECOBEPILIEHCTBA KOHCTPYKLIMM ApPMUPOBKH U COCYIOB.

Pacuer apMupoBKHU cleAyeT MPOU3BOIUTH B COOTBETCTBUU € "METONMKON pacyeTa KECTKUX
apMHUPOBOK BEPTHKAIBHBIX CTBOJIOB MIAXT", pa3pab0TaHHONW MHCTUTYTOM TOPHOM MEXaHHMKHU HM.
M.M. ®enopona (1985r. r. JloHeuk, yrBep:xaeHa MUHIUCTEPCTBOM YroJbHOM MPOMBIIUIEHHOCTH
CCCP).

VYka3aHHasi METOAMKA pacyeTa MpeAHa3HaueHa Uil BCEX BUJOB IPOBOJHUKOB (JIEPEBSHHBIX,
PENIbCOBBIX, KOPOOUATHIX) - ABYXCTOPOHHUX OOKOBBIX M JIOOOBBIX M OJHOCTOPOHHUX - TpPH
JOOBIX TUIAX MOJBEMHBIX COCYAOB C KaTYYMMHM U CKOJIB3SIILIMMU HAMPABIISIIOIUME JUISI IIAXT C
NObEMHBIMU YCTAaHOBKAMHU CpeAHEN 1 OOJIbIION HHTEHCUBHOCTH.

Pacuer s1€MEHTOB apMHpPOBKHM 10 METOAMKE OCYILECTBIISIETCS 1O TPEM OCHOBHBIM BHJIAM
Harpys3Ku:

TOPU30HTAJIbHBIE TMHAMUYECKHE Harpy3Kd B3auUMOECHCTBHS C ABMXKYIIMMHUCS MOIbEMHBIM
COCYIOM;

BEPTHUKAJIbHbIE HATPY3KU OT COOCTBEHHOT'O BeCa KOHCTPYKLIUU apMUPOBKU;

BEPTHUKAJIbHBIE SKCTPEHHBIE HATPY3KH, BOSHUKAIOUINE IIPU YJIABJINBAHUU ITOABEMHOTO COCYa
HaparoTaMu 3a MIPOBOJAHUKN apPMHUPOBKHU.

3.5.3. OKOJIOCTBOJIbHBIE JIBOPBI

Kondurypamus (Tum) u mapameTpbl OKOJIOCTBOJIBHOTO JBOpPAa COBPEMEHHOM IIAXThl UMEIOT
0oJbIIOE BIMSHUE Ha Pa3BUTHE TOPHBIX pa0OT B IpaHUIIAX HIAXTHOTO TOJS M HA TEXHHUKO-
HKOHOMHUYECKUE TOKA3aTeIN TOJ3EMHOM JOOBIUM TOJIE3HOTO HCKomaeMoro. Omnpenenstonium
(dakToOpoM, BIMSIONIUM Ha BHIOOP THUIA U KOHCTPYKIIMU OKOJIOCTBOJIHHOTO TBOpPA, B OCHOBHOM,
SBJISICTCS] HA3HAaYeHWEe U 000pyI0BaHKE CTBOJIA.

[Ipy mNpOEKTUPOBAHUU KJIETEBOTO OKOJOCTBOJBHOIO JBOpa JJUHY TPY30BOM BETBU
HE0OXOMMO MPUHUMATH:

a) MpU BbJAYE MOJE3HOTO MCKOIMAEMOIro M MYCTHIX MOPOJA - paBHOM 1,5 MONHOW IJIMHBI
COCTaBa;

0) IpH BBITIOJIHEHUU BCIIOMOTATEIbHBIX pa0OT - paBHOM JUTMHE OJTHOTO COCTaBa.

Jnst cooOmieHuss MEXay TpPYy30BOM M TOPOXHSKOBOM BETBSIMH Y CTBOJA JOJDKHA
MpeycMaTpUBaThCs 00X0Has BhIpabOTKa.


https://gornoe-oborudovaniye.ru/

https://gornoe-oborudovaniye.ru/

JliHa yd9acTka OT MecTa paclenkd BaroHETOK 1O CTBOJA ONMPEAEISETCS B COOTBETCTBUH C
NPUHATHIM CIIOCOOOM MEXaHU3aIlMi OOMEHa BaroHETOK B KIIETSX, a [UIMHA TIOPOKHIKOBOH BETBU
- KOHCTPYKTHUBHO C Y4€TOM CAMOKATHOM OTKATKH.

B mnpenenax compsbkeHUS KJIETEBOIO CTBOJA C OKOJOCTBOJBHBIM JIBOPOM  CIIEIYET
MpeyCMaTPUBATh KPEIUJICHHE MOYBBI BHIPAOOTKH COOPHBIMU KEJIE300€TOHHBIMY TUTUTAMU HITU
OCTOHOM.

PaboThI 1o BBIIaUue M3 MIAXTHI MMYCTHIX MOPOJ TOJKHBI OBITh MEXaHU3UPOBaHBL. C ATOU LETBI0
Ha TPY30BOM BETBH TNepeil KICThIO YCTAHABIMBAIOTCS JBA TOJIKATENIS Ui TOATATHBAHUS
IPY’KEHOTO COCTaBa U 3aTAIKUBAHUS TPYKEHBIX BAaTOHETOK B KJICTh.

['pyxeHHasi BaroHeTKa, 3aTaJKHMBacMas B KIETh TOJKATEIEM, BBHITAJKUBACT U3 HeEe
MOPOKHIOID, KOTOpas TOJ JCWCTBHEM COOCTBEHHOTO Beca, OJyiarojapsi YKJIOHY ITYTH, IIO
MOPOXKHSIKOBOM BETBU JIBUXKETCS CaMOKaToM. Ha TOpU30HTalbHOM y4YacTKe MOPOIHBIC
BaroHETKH (POPMHUPYIOTCS B COCTAB M SJICKTPOBO30M OTKATHIBAIOTCS K MECTY MOTPY3KH.

Jiis mpenynpexaeHus TOoNajaHus BaroHETOK B CTBOJI TIEPE/ KIIETHIO YCTAHABIMBAKOTCS
JO3UPYIOIINE CTOTIOPHI.

Jns pacuera yYKIOHOB IyTh CAaMOKAaTHOHW OTKAaTKH pa30MBAaeTCs Ha XapaKTepHbIE IO
K03 PHUIHUEHTY YACTBLHOTO COTPOTHBIICHHUS U HA3HAYCHHUIO YUaCTKH (CM. cxemy puc. 3.1).

[lpuHumMaeMasi CKOPOCTh JBM)KCHHUS BaroHetok - B mpenenax 0,5..2,0 m/c, a ckopocTh
JBMKCHHSI BArOHETOK ITPH ITOAX0/1€ K cTormopam - B mpeaenax 0,75...1,0 m/c.

VY iebHBIC COTMPOTUBIICHHUS BCEX YYaCTKOB PEKOMEHIYIOTCSI OJJMHAKOBBIMHU, IIPUMEPHO:

W max = 0,011 u W min = 0,005 (3.66)

[IpuHsIB MakCUMalbHYI0 CKOPOCTh B KOHIIE y4acTKa JUISl BaroHETKU C IUIOXUMH XOJOBBIMHU
KadecTBaMH paBHOW HYIIO, YKIIOH Ha y4acTke 1-2 onpexnensercs o ¢popmyse:

2\

Vmin = Vimin + 29'1-2 H1-2min » (3.67)
rjie:
Umin = I - W max - u36bITO4HbINH KOIGGHUIUEHT (MUHUMAIBHBIN);

g=9,81 M2/c - YCKOPEHHE CHJIbI TSHKECTH;

l1-2 - nMHA yyacTka B MeTpax.

CKopoCTh IBMKEHHSI BATOHETKH B KOHIIE Y4acTKa onpeaenseTcs mno hopmye:
a) MUHUMAaJbHas

Woamin =+ 2802, - (3.68)

0) MakcUMasbHas

Vi = 28 2 e - (3.69)

re:

Umax = I - W min - u30bITouHbIi K03)HUIIMEHT (MaKCUMAaITbHBIH).

Bpems mpoxoskJeHust BATOHETKH 110 YYacTKy 1-2 onpezensiercs mo ¢popmyie:
a) JUIsl BATOHETKH C TUIOXUMH XOJIOBBIMH Ka4eCTBAMHU

arin (3.70)
6) AJIL BarOHCTKH € XOPOIIMMHU XOAOBBIMU KauCCTBAMU

!

V (3.71)

[Toreps BbIcOTHI Ha yuacTke 1-2 ompenensercs o Gpopmyie:

f’mjn=
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CKOpOCTh IBMIKEHHUS BATOHETKH B KOHIIE YJacTKa 2-3 ompeaensercs 1mo Gopmysam;
a) MUHUMaJbHas

Viomm = \l;vzm +lgly ol (3.73)

Baronerka ¢ TII0XMMU XOJIOBBIMH Kau€CTBaMU OCTAHOBUTCS Ha y4dacTke 2-3:
0) MakcUMasbHas

7
Voo = \hr wmwe + 2gly 8 (3.74)

Bpemsi MpoXO’KAE€HUS BarOHETOK C XOPOIIMMH XOJOBBIMH KadyeCTBaMHU IO YYacTKy 2-3
ompezaensercs mo hopmye:

{

zmjrl =
V (3.75)

HH?I TOTO, 9TOOBI IIOracUTh CKOpPOCTb ABUWIKCHHA BArOHCTKH C XOPOLIMMHU Ka4CCTBAMMU,
y4aCTOK 3-4 MMPpUHHUMACTCA C O6paTHBIM YKIIOHOM.

szfu ma

LaN

Jaw 12800 Soeo

Puc. 3.1. Cxema i pacuera yKJIOHOB CAMOKAaTHOM OTKaTKU

CKOpOCTh BarOHETKH IPH MOAX0/I€ K 33/ICPKUBAIOIINM OTIOPaM MPUHUMACTCS:
V3-4max =0,75 m/c (3.76)
VYKII0H ydacTka onpezensercs no gpopmyne:

Wk mas — Ve max .
1= + W tnin,

=i (3.77)

Bpemsi mpoxoxaeHus BaroHETKH C XOPOIIMMH XOJOBBIMH KadecTBaMHU MO Yy4acTKy 3-4
ompenenseTcs mo Gopmye:

{

V (3.78)

[ToTepu BBICOTHI HA y4acTKe 3-4 ompenemnsitorcs no hopmyre:

zm_'i:n=
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Pa3mepsl 271€eMEHTOB CKUIIOBOI'O OKOJIOCTBOJIBHOIO JIBOpA CIEYET IPUHUMATh N0 YKa3aHUSM,
u3J10KeHHBIM B riase 4.12 HTIL.

Bce omnepauuu B OKOJIOCTBOJIBHOM JIBOPE IO MEPEABUKEHUIO TPYXKEHBIX M IOPOKHUX
COCTaBOB, Pasrpy3Ky BaroHETOK, 3arpy3Kd CKHUIIOB, 0OMEHY BaroHETOK B KJICTSX JOJIKHO OBITH,
KaK IIPaBUJIO, MTOJHOCTBIO MEXAHU3UPOBAHbl U aBTOMATU3UPOBAHBI.

Jiis pasrpy3ku JUIMHHOMEPOB HEOOXOIUMO MpeaycMaTpuBaTh JeOSAKH C IMOPOKHSIKOBOU
CTOpPOHBI JIBOpA.

B oTaenpHBIX ciydasx MpH TYMUKOBBIX OKOJOCTBOJBHBIX JIBOpAX JJIsl yMEHBIICHUS! 00BEMOB
TOPHOKAMUTANBHBIX pabOT JONycKaeTcs YCTaHOBKa IE€PEeCTAaHOBOYHOW MIIAaTQOpMBI €
IIOPOXKHSAKOBOW CTOPOHBI.

[Tpu mpOEKTUPOBAHUU TMOJ3EMHBIX TOPHBIX BHIPAOOTOK MPEANPUATUN MO JT0ObIYE MOTE3HBIX
HCKOMIAaeMbIX HEOOXOAMMO pPYKOBOACTBOBaThCs "MHCTpykIuedn mo Oe30macHOMYy BEICHHIO
TOPHBIX pabOT Ha PYIHBIX M HEPYIHBIX MECTOPOXKIEHUSX, CKIOHHBIX K TOPHBIM yaapam"
(BHUMU, 1989), UuacTpyKIus sBIsSETCS MEeKOTpaciaeBoi. B cBsizu ¢ GonbimM pazHooOpazuem
U CJIOKHOCTBIO T€OJIOTUYECKUX U TOPHOTEXHUYECKHUX YCIOBHUI pa3paOOTKH PYAHBIX U HEPYIHBIX
MECTOPOXKACHUM CTpaHbl, MHCTPYKIHUS JOJDKHA YTOUYHATHCS "YKazaHUAMHU IO O€30MacCHOMY
BEJICHUIO TOPHBIX paboT Ha PYyJHHUKAX, MOJBEPKEHHBIX TOPHBIM yaapam', pa3zpadaTbiBa€MbIMU
JUISL K&KJIOTO MECTOPOKJIEHUS C YIETOM €ro 0COOEHHOCTEM.

3.5.4. Ilon3zeMHBbIi OyHKEPHBII KOMILIEKC
3.5.4.1. OO011e noa0KEHUS

[Ton3zeMHBIN OYHKEPHBINA KOMILJICKC MPEICTABIISET COO0I KOMIUIEKC B3aUMOCBSI3aHHBIX MEXTY
c000# TOPHOKANMTAIBHBIX BHIPAOOTOK, CIIYXKAIIUX ISl Pa3MEIICHUS TEXHOJOTHYECKOrO |
BCIIOMOTaTEIILHOTO 00OPYI0BaHUS U KPATKOBPEMEHHON aKKyMYJISIIIUK MOJIE3HOTO MCKOMAEMOT0
¢ menpio oOecrieyeHus OecriepeOONHONM pabOTHl PyTHUYHOTO TPAHCIIOPTA M IMOIBEMA PYABI
(mopopr).

Ha BBIOOp KOHCTPYKIIMHM II0I3€MHOTO OYHKEPHOTO KOMIUIEKCA OKAa3bIBAIOT BIIUSHUC
cieayronme GakTophl:

THII [IaXThI (BEPTUKAIbHAS WM HAKIIOHHAS C COOTBETCTBYIOIIMM YIJIOM HAKJIOHA CTBOJIA);

POMU3BOAUTENBHOCTD IAXTHI 110 PY/E ¥ KOJINYECTBO BBIIaBAEMOM MOPO/IBI;

KOJIMYECTBO MOTOKOB PY/IbI (10 KaYECTBY), BbIJIABAEMbBIX CKUITAMU MJIM KOHBEHEepaMu;

KPETIOCTh U KyCKOBATOCTh PY/IbI;

HEOOXOMMOCTh BBIJIAUH MTOPO/Ib CKHIIAMH;

BBICOTA JTa)ka, B KOTOPOM pa3MenlaeTcst MO3€MHBIH OYHKEPHBIH KOMILIEKC;

KOJIMYECTBO OJHOBPEMEHHO pa3pabaThIBAEMBIX BBIIICICKAIIMX ITAXKEH, ¢ KOTOPBIX pyaa WU
1Opojia TEepernycKaeTcss HEeMOCPEACTBEHHO B TOA3EMHBIH OyHKEPHBI KOMIUIEKC IO
pyAonepenyckam;

THIT IPUMEHSIEMBIX BarOHETOK JIJISL PY/IbI ¥ TOPO/IBI;

CeUYCHHE U 000PYIOBAHUE CTBOJIA MIAXTHI;

€MKOCTh CKHUIIa ¥ KOJIMYECTBO CKHIIOB B CTBOJIE;

CPOK CIIy’KOBbI TOI3€MHOTO OYHKEPHOT'O KOMILIEKCA;

peXHUM pabOTHI IAXTHI;

HEPaBHOMEPHOCTH MOCTYIICHUS PY/bl B OYHKEPHBIN KOMIUICKC U €€ BBIIAYH;

TOPHOTEOJIOTUYECKHE YCIOBUS, IS KOTOPBIX MPOEKTHPYETCS CTPOUTEIBCTBO OYHKEPHOTO
KOMILIEKCA.

B oOmem Bume HEOOXOAWMBIMH KOHCTPYKTHBHBIMH y3JIaMH MOJ3EMHOTO OYHKEPHOTO
KOMIUIEKCA SIBIISTFOTCS:

KOMIUIEKC BBIpa0OTOK  pasrpy304HOrO yCTPOWCTBA, MPUMBIKAIOMIMA K BBIpabOTKaM
OKOJIOCTBOJILHOTO JIBOpa OCHOBHOTO TOPH30HTAa (K BBIPAOOTKAM pa3rpy304HOro yCTpOWCTBa
NPUMBIKAIOT, TIPY HAIMYWH, IEPEITYCKHUKH C BBIIIEIEKAIIX TOPU3OHTOB);

KOMIUIEKC BBIPAOOTOK JIJIsl pa3MeIIeH sl JPOOHIBHBIX YCTAHOBOK;
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€MKOCTHBIE OTJENIeHUs (J1Ba WK Oojee JUis pyabl U MOPOJBI UM OAHO - TOJBKO JUIS PYIbI
WJIU TIOPOJIBI);

KOMIIJIEKC BBIPAOOTOK J103aTOPHOTO YCTPOUCTBA;

KOMIUIEKC BBIPAOOTOK pyJIOYJIaBIMBAaHMS, MPUMBIKAIOIMIUX, KaK MPaBUIIO, K BbIPaOOTKaM
HIDKEJIEKAIEro TOPU30HTA MM K TOPU30HTY PYAOYIPABICHUS;

MOHTaKHBIE€ U XOJIOBbI€ BBIPAOOTKHU, BCIOMOTaTeIbHbIE KAMEPHI;

KOMIUIEKC BBIPAOOTOK ISl IepenycKa pyabl (TOPOJIBI).

B 0co0bIx cnydasx (HE3HAYUTENIBHBIH O00BEM pabOT, CTECHEHHOCTh YCJIOBHH, A0paboTKa
MECTOPOXKICHHS) €MKOCTHOE OT/EICHHUE MOXET OTCYTCTBOBAaTh WJIM €ro 00BEM MOXKET OBITh
MUHUMAJbHBIM, KOTOPBIA OMpeneisieTcs KOHCTPYKTHBHO (JIOTKOBbIE OyHKepa, OyHKepa -
7103aTOpHkI U 1p.). Yaie Bcero Takue OyHKEpa MOTYT YCTPauBaThCS IS TOPOJABI M B HEKOTOPBIX
JIPYTHUX CIIydasix, OMpPeesIOINXCcs B POLECce MPOSKTUPOBAHUS pa3padOTKU MECTOPOKICHUSI.

OOue Buabl HanboJee XapaKTEPHBIX IMOA3EMHBIX OYHKEPHBIX KOMIUIEKCOB IMOKa3aHbl Ha
puc. 3.2,3.3u 3.4.

Bri6op THma OyHKEpHOT0 KOMIUIEKCA 3aBUCHT OT KOHKPETHBIX YCIOBHIA HIAXTHI.

B noazeMHbIX OyHKEpHBIX KOMILIEKCAX, TJI€ MPOU3BOIUTCS JBYXCTaAUMHOE APOOICHUE PYAbI
B JpOOMJIKaxX IIEKOBBIX, & 3aTeM KOHYCHBIX TEXHOJOTWYECKAas CXEMa OTCTPAauBACTCA TaKUM
o0pa3om, 4To Mmociie MEKOBOM APOOUIIKY py/ia HaMpaBisieTcs Ha TPOXOT, a 3aTeM HaJArpOXOTHAas
YacTh PyIbl - B KOHYCHYIO IPOOMIIKY U B €MKOCTHYIO 4acTh OYHKEPHOTO KOMILIEKCA.

B cBs3u ¢ 6onbIuM pazHOOOpa3sueM YCIOBH, BIMSIONIMX HAa KOHCTPYKIHIO OYHKEpHOTO
KOMILJIEKCa, TUIH3AIHs OyHKEpPOB B IIEJIOM SBIISICTCS BEChbMa TPYTHOW M JIaXKe HepazperaeMoi
3agaueil. OHAKO, OTAENbHBIEC Y3JIbl OYHKEPHBIX KOMIUIEKCOB MOTYT OBITh THIH3WPOBAaHbI, KakK,
HanpuMep, KaMepbl Pa3rpy304YHbIX YCTPOHCTB (TUIOBBIC MpoekTHBIC perienus 403-3-081.90).

C y4eToM KOHKPETHBIX TOPHOTEXHUYECKHX, TEOJOTUYECKUX U JAPYTUX YCIOBUM
pa3pabaTbIBaeTCs TEXHOJOTHYECKass M KOHCTPYKTHBHAs CXeMma OOLIero BHJAa IOA3EMHOTO
OYHKEpHOT0 KOMIUIeKCca. 3areM pa3pabaThIBAIOTCS OTACNIbHbIE TEXHOJIOTMYECKUE Y3JIbl C
pa3mereHrneM 000pyI0BaHUs, €T0 YBSI3KOH M OTpe/ieIeHneM He0OXOMMBIX Pa3MepOB KaMep.

Ha ocHOBaHUM MOTYYEHHBIX JaHHBIX YTOUYHAETCS TEXHOJOTHYECKast U KOHCTPYKTHUBHAS CXeMa
OYHKEpPHOT0 KOMILJIEKCA.
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Puc. 3.2. Tlonzemusrii 6yakepHsiid koMiieke maxtol "3aps” [10 Kpusbaccpyna
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Puc. 3.3. TlonzemHbIi OyHKEPHBIA KOMITJIEKC IIAXThHI

Kpusbaccpyna
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Ha cragum TDO u mpoekToB pa3pabaThIBalOTCA TOJIBKO OOIIME BHIBI KOMIUIEKCOB C
PacroI0KEHNUEM TEXHOJIOTHYECKOT0 000PYAOBaHHUS.

BBuay TOro, uto BBIPAa0OTKM IOJ3EMHOTO0 KOMIUIEKCA HMEIOT OOJBLINE IONepEUHbIe
pa3Mepbl, a YCIOBUS CTPOUTEIbCTBA SBISETCA BECbMa CJOXKHBIMH, paclojiaratb €ro
HEOO0XOMMO, 10 BO3MOXXHOCTH, B KpENKMX MOHOJHMTHBIX HEOOBOAHEHHBIX TOPOAAaxX C
OCTaBJICHUEM LIEJMKOB MOPOAbl MEXAY BBIPAOOTKAMU KOMIUIEKCA M CTBOJIOM IIAXThI, a TAKKe
JIpyruMH, OJU3KO pacroyioKeHHBIMHU BbIpaboTkamu. llIMpuHa 1enuKoB MeXIy COOCTBEHHBIMU
BbIpa0OTKaMHM KOMILJIEKCA B HOPMAaJIbHBIX YCIOBHSX JOJDKHA ObITh paBHOM 4,5..6 M, a B
YCIOBUSAX YIapOONAcCHOCTH MOPOJ - YEThIPEXKPaTHOM MAaKCUMaJIbHOM IMIMpHUHE OJU3KO
PacMoI0KEHHBIX BBIPAOOTOK.

B cinyuae HEBO3MOYKHOCTH UCKIIIOUUTH IEPECEUECHNE HEKOTOPBIMU BbIPAaOOTKAMM KOMILIEKCA
cna0piX OOBOAHEHHBIX IOPOJ HEOOXOAMMO NPUMEHATH CIHEIUAIbHbIE BHUJABI MPOXOIKU C
3aKpeIUIEHUEM TaKUX BBIPAOOTOK kKele300€TOHOM U METAJIIOM.

Bce mnpoTsbkeHHbIE TOPU3OHTAJIbHBIE U HAKJIOHHBIE BBIPAOOTKH M KaMepbl OyHKEpHOTO
KOMIUIEKCa IIPU BO3MOXHOCTM NPUHUMAIOTCA C KOPOOOBBIM CBOJOM. (CeueHHe €MKOCTHBIX
OTJICJICHUI MOKET OBITh MPSAMOYTOJBHBIM WM KPYIJIbIM. Pa3Mmepbl BBIMYCKHBIX OTBEPCTUU
E€MKOCTHBIX OTHeneHui mnpuHumaroTcss He MeHee 1000x800 MM, B OCTanbHBIX Cciydasx -
PaBHBIMHU YTPOEHHBIM pa3MepaM MaKCUMAJIbHBIX KyCKOB PY/bI.

[TnockocTH, MHTEHCHBHO HCTHpPAONINECs OOpasMBHOW Py/IOH, B pa3rpy304HOH BOpPOHKE, B
pa3rpy30uYHbIX IIENSAX IMOJ HUTATENsIMU U JPOOMIIKOM, a TaKKe CONPSHKEHUS OTICICHUN C
KaMepaMH 3arpy304HbIX YCTPOWCTB (yTEpYyIOTCS peabCcaMU WM MapraHlOBUCTOM CTajbio
kBagpatHoro ceueHus 100x100 wiu 150x150 mm (6mromMcaMu) WM JPYTUMU W3HOCOCTOMKHUMU
MaTepuaiamu (KaMEHHOE JIUThE U JIp.) HE3aBUCUMO OT KPETMOCTH MOPO/I.

[IpoexkTupoBaHHE U CTPOUTENHCTBO MOJ3EMHBIX OYHKEPHBIX KOMILUIEKCOB OCYILECTBISETCS B
cootBercTBuu co CHull 11-94-80 u EIIb.

3.5.4.2. Komuiekc BbIpabOTOK pa3rpy304HOIo yCTPOHCTBa

Kommiiekc BbIpaOOTOK pasrpy304HOTO YCTPOMCTBAa IMOA3EMHOTO OYHKEPHOIO KOMILIEKCA
BKJIFOYAET B ce0s CIEIYIONTNE BIPAOOTKHU:

KaMepy ONpPOKHUAbIBATENS BATOHETOK;

PUEMHYIO BOPOHKY;

KaMepy rpoxoTa u 0yrobos;

KaMepy 00eCIbIIMBAOIIEH YCTaHOBKH;

KaMepy 2JIeKTpo0OOpy10BaHHsI OIPOKHIbIBATENS,;

KOTJIOBAH ISl pa3MeNIeHUsT GyHIaMEHTa U TPUBO/IAa OTIPOKH IBIBATEIIS;

BEPTUKAJIbHBIN JIECTHUYHBIM XOJIOK U3 KaMepbl rpoXoTa U 0yTo00s B pa3rpy304HbIil 1BOP.

[Tpu npoGnenun pyasl IpoOMIIKONW BMECTO Kamepbl rpoxoTa U 0yTo0osi mperycMaTpuBaeTCs
Kamepa JApOOHIIKH.

B 3aBucHMMOCTH OT TPOM3BOAUTEIHHOCTH INAXThl W KOJMYECTBA ITOTOKOB, pa3elbHO
BbIJIaBa€MbIX Ha MOBEPXHOCTb, BEIOMPAETCS TUI ONPOKUABIBATENICH U UX KOJTUYECTBO.

[lpn KommMyecTBE pPa3TPy30UHBIX YCTPOKMCTB (ONMPOKHIBIBAaTENEH) Oojiee OAHOTO OHH, Kak
IPaBUJIO, pa3MEIAIOTCs B MapauIeIbHBIX BETBAX Pa3rpy304HOro JBOpaA 110 OAHOMY WJIU 1O /IBa B
Ka)XKJI0M BETBH.

B cBone xamepsl ONPOKHIBIBATENS YCTAHABJIMBAIOTCS JIBYTaBPOBbIE OaJIKM Ui KPETJICHUS
MOHOpEJbCa.

Han xoTioBaHOM MOJT ONPOKHIBIBATENb YCTPAUBAETCS MEPEKPhITHE, PACCUMTAHHOE Ha BeEC
COCTaBa IPY>KEHbIX BArOHETOK U 3JIEKTPOBO3A.

[Tpu Hanmuuuu ApoOMIIKK pa3rpy304Has BOPOHKA MPUMBIKAET K KaMepe MUTaTess IpoOHIbHON
YCTAHOBKH, a TIPY HAJTMYMHU MAIITUHBI TSl TPOOJICHHS HerabapuToB - K Kamepe OyTo0ost 1 kKamepe
HEePEeABIKHOTO 3aTPY304YHOT0 YCTPOIMCTBA €eMKOCTEH YacTH MIJIM HEMOCPEJACTBEHHO K eMKOCTHOM
YacTH.
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Kommuiekc  BBIpaOOTOK  pa3rpy304HOrO  YCTPOMCTBA OOOPYAyeTCS OMPOKHIBIBATEIIEM
BarOHETKH C DIIEKTPONPUBOIOM, TPOXOTOM, MAIIUHOW Il JpOOJICHHs HerabapuTOB,
00eCnbUTUBAIONIEH YCTAaHOBKOHM, T'PY30HOJBEMHBIMUA CPEICTBAMU C MEXaHU3HPOBAHHBIM
NPUBOJIOM JUISI MOHTaKa U PEMOHTA Pa3rpy304YHbIX YCTPOMCTB.

['pOXOT ycTaHABIMBACTCS TOJBKO MPHU IPOOJICHUU PY/bI (TIOPOJIBI) ¢ TIOMOIIBIO MAITHHBI IS
JIpoOJIeHUsT HerabapuToB.

3.5.4.3. Komruiekc BbIpabOTOK APOOMIIBHBIX YCTPOUCTB

B komruiekc BeIpaboTOK IpOOUIBHON YCTAHOBKU BXOISAT:

Kamepa JpOoOUIIKH;

KaMmepa MUTaTes;

KaMmepa 00eCIbUTHBAHMS;

KaMmepa dHeproxo3siicTaa;

Kamepa MaTepUalibHOM KJIaJ0BOM;

MOHTaK XOJOK U XOJIKU JJIsl COOOILIEHUsI KaMep CO CTBOJIOM LIAXThl U OCHOBHBIM T'OPU30HTOM.

Kamepsl 000pyayroTCs ApOOHMIBHOW yCTAaHOBKOHM, THTATEIeM C  AJICKTPOIPUBOIOM,
MOIBEMHBIM YCTPOMCTBOM JJIsi MOHTaXa IPOOMIIKH, 00ECTIBUIMBAIOIIEH YCTaHOBKOM.

Pa3mernienne n1poOUITBHBIX YCTAHOBOK B MOJ3EMHBIX BBIPA0OTKAX TpeOyeT MPOXOIKUA KaMep
OOJIBIIOrO CEYEHUSI M COMPSDKEHO C OOJBIIMMHU TEXHUYECKMMH TPYIHOCTSIMH MO JOCTaBKE U
MOHTaXy 000opymoBaHus. [l03TOMy HEOOXOIUMOCTh YCTAHOBKH JPOOMIIOK JOJIKHA OBITh BEChMa
THIATENFHO 000CHOBAHA.

B mocnegnee Bpems HaxoIsAT pacnpocTpaHeHHe BHOpOrpoxoT-nmutarenu. [IpuMeHeHne ux
MO3BOJIIET CKOMIIOHOBATh KOMILIEKC APOOUILHON YCTAHOBKU C IPY30HOIHEMHBIM KPAHOM BBIIIIE
OTKaTOYHOT'O TOPU30HTA U YMEHBIIUTh KaUTAIbHBIC U IKCILTyaTallHOHHBIC 3aTPATHI.

Heo0Oxoaumoe KOIMYECTBO IPOOMIBHBIX YCTAHOBOK B OYHKEPHOM KOMILJIEKCE OIpeAeseTCs
pacyeToM, HMCXOAS U3 OXHUIAEMOW MYCTOBATOCTHM PYIbl M €€ BBIXOJA IOCIE€ TPOXOUYCHMS,
HEPaBHOMEPHOCTH MOCTYIICHUH Py/Ibl B TEYCHHE CMEHBI M IPOU3BOAUTEIHLHOCTH IPOOUIIOK.

[lepen npoOMIKaMU YCTaHABIMBAIOTCS KOJIOCHHKOBBIC TPOXOTHI C IEIBI0 OTCEBA PYIBI C
KOHIWIIMOHHOW MYyCTOBAaTOCThIO. [loArpoxoTHas 4yacTh pyAbl MOCTYHAET B aKKyMYJIUPYIOIIHE
€MKOCTH, a HaJATPOXOTHAs - B APOOHIIKY.

B ¢yHmameHnTe moJ BBIMYCKHBIM OTBEPCTHEM IPOOHIIKH YCTAHABIMBAECTCS pPa3rpy304yHast
IeJIb C YTJIOM HakJIoHa JHuIa 60°.

BoKOBBIE CTEHKM M [HUILIE IWIeIW apMUPYIOTCS METAIOM KBAJpPAaTHOTO CEYEHHUS WIH
penbcaMu B 3aBUCUMOCTH OT MPOU3BOIUTEILHOCTH IPOOUIIKH U a0pa3uBHOCTU PY/IbI.

Kpens kamepbl OpoOUIBHON yCTaHOBKHM (HE3aBUCHMO OT KPEMOCTH OKPYKAIOLIUX MOPOJ)
npuHuUMaeTcss OeToHHass u jkene3o0eroHHas TommuHoM 250..300 MM c mpenBapuUTENbHON
YCTAaHOBKOM B KpOBJIE€ AaHKEPHOM KpENU € METAUIMYECKOM CeTKOM. Takas MoOIIHas Kpelb
00ycnaBiIuBaeTcs OOJBIIUMH pa3MEPaMU U CII0KHOW KOH(PHUTypalreit KaMephl.

B otThmenbHBIX Ciydasx, NpU OJarompusTHBIX TOPHOMPOXOAUYECKHUX YCIOBHUSX, KaMmepa
JTPOOUIILHOM YCTAaHOBKU MOXKET KPEMUTHCSI HAOPHI3TOETOHOM B COUETAHUU C KEI€300€TOHHBIMU
HITAaHTAMH U METAJUTMYECKOM CEeTKOM.

3.5.4.4. AKKyMyTupYIOIIHE OTIACICHHS

CoznanueM pe3epBHOM BMECTUMOCTH ISl PYIbl B TMOJA3€MHOM OYHKEPHOM KOMILIEKCE
JIOCTUTAETCS HEUTpaTU3alusi HEPaBHOMEPHOCTH pa0OThI TPAHCTIOPTA U TTOIBEMA.

Y4uuThiBas BBICOKYIO CTOUMOCTh CTPOUTENHCTBA TMOJA3EMHBIX OYHKEPHBIX KOMILIEKCOB,
CJIEAyEeT OrPAHMYMBATH AKKYMYJIUPYIOIINE OTACIICHUS ONTUMAJIbHON I KaXKI0Tr0 KOHKPETHOTO
CIy4asi BMECTUMOCTBIO.

BmecTuMOCTh aKKyMYJIUPYIOIIETO OTIENECHHS IJI1 TMOPOJbl CIENYyeT NPUHUMATh HE MEHEe
OJIHOTO COCTaBa BaroHETOK, JJIsi CJIEKHUBAIOIIUXCS pyd - He Ooyiee OJHOTO cocTaBa, a s
HECIIaXKUBAIOIIMNXCS - HE MeHee 20-MUHYTHOW MPOU3BOJUTEIBHOCTH CKUIIOBOTO OAbEMA.

BricoTa akkyMynHMpyrOLIEro OTIEJIEHUsT OrPaHUYMBAETCS BBICOTOM 3Ta)xa, B KOTOPOM OHO
pasmemaerca. [lpu 3HauWTeNnbHOW TpOU3BOAMTENbHOCTH MmaxThl (5..10 MuH.T B TON),
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BMECTHUMOCTb MOYKET HapaIllMBaThCs 3a CUET YBEIUYCHUS KOJIUYECTBA AaKKYMYJIUPYIOIIKUX BETBEN
KOMIUIEKCAa WJIM YBEIHYEHHUS MX IONMEPEYHBIX pa3MepoB. [Ipm 3TOM Bcerma y4MTHIBACTCS
KOJINYECTBO U O6’beM PasaCIbHO BbIJABACMbIX ITOTOKOB PYyAbI U TOPOJbI.

[lpu BayoBOii J00BIME W BBIAAYE HA TIOBEPXHOCTh TOJBKO PYABl  KOJHYECTBO
AKKyMYJIMPYIOIIMX OTIEICHUN clleyeT NPUHUMAaTh, KaK IIPAaBUJIO, HE MEHEE ABYX C y4E€TOM
HEOOXOJMMOCTH TIEPUOJMUECKUX PEMOHTOB KOMIUIEKCAa. JTO OCOOCHHO MMEET 3HAYCHHUE TpPHU
0OJIBIIIOM CPOKE CITY>KObI KOMILJIEKCA, TPEBBIIIAIOIIEM 5 JIET.

Kak mpaBuiio, Kaxaoe aKKyMyJUpYIOIIee OTICIICHUE MPEACTaBIsIeT co00l 000COOICHHYIO
BEPTUKAJIBHYIO MM HAKJIOHHYIO BBIPAOOTKY KPYIJIOro MM MPSIMOYroibHOTO cedenus. [lupuna
IEJIMKOB MEX/Iy €eMKOCTHBIMH OT/ICJICHUSIMH J0JDKHA ObITh HEe MeHee 4,5....6,0 M B 3aBUCHMOCTH
OT KPETOCTH MOPO/I.

VYTo5l HAaKJIOHA €MKOCTHOTO OTIEIICHUS JIJIsl HECICKUBAIOIIMXCS Pyl U TIOPOJ] JIOJDKEH OBITh
He MeHee 60°, 1y cliexxuBaromuxcs - 70°.

B TpemuHOBAaTBIX M HEYCTOMUYMBBIX IOpPOJAAX aKKyMYJIHUPYIOUIHE OTICICHHS JOJKHBI
KPEHUTHCSI OCTOHOM M apMHUPOBATHCS M3HOCOCTOMKMMH MaTepHallaMH.

B Kpemkux MOHOJIMTHBIX MOPOJAX CpPEAHHE YYaCTKH aKKyMYJIHPYIOIIUX OTIEICHUN He
KPETISITCS.

ConpsikeHrs akKyMYJIHUPYIOIIUX OTIEICHUN ¢ KaMepaMH 3arpy304HbIX YCTPONUCTB KPEmsTCs
0ETOHOM U apMUPYIOTCSI METAJNIOM KBaJpaTHOTo ceueHus (Onromcamu).

Jyis BepTUKAIBHBIX aKKyMYJIUPYIOIIUX OTACICHUI Hanboiee 1enecoodpa3Ha kpyrias Gopma
CEUeHMUSI.

Jis TpOM3BOJCTBA PEMOHTOB B HW)KHEH HX 4YacTU IO PaMOM BBIMTYCKAEMBIX TEUEK
HEO0XO0/IMMO yCTAaHABIIMBATH CEKTOPHBIE 3aTBOPHI.

[lpu nByx u Oosiee aKKyMYJIHMPYIOUIMX OTICICHUSIX B OYHKEpPHOM KOMIUIEKCE OHHU
000pyAYIOTCS B BEpXHEHM YacTH MEepEABHUKHBIMU 3aIPy30UHBIMH YCTPONCTBAMU (TI€pEABHKHBIMU
BOPOHKAaMH, TTUTATEIISIMU, YSITMOKOBBIMUA KOHBEHEpaMu).

[Toponubie  OyHKEpHBIE  KOMIUIEKCH, KakK TpaBWIO, TPOCKTUPYIOTCS Ha  OJHO
AKKyMYJIMPYIOIIEE OT/ICICHUE.

3.5.4.5. Kommuiekc BEIpabOTOK 3arpy304HOTO YCTPOICTBA

3arpy304Hoe YCTPOWCTBO CIY)KUT JUIsl JO3MPOBAaHHON (10 00bEeMYy WM BeCy) 3arpy3ku
CKHUTIOB.

KoHcTpykiuss Kamep 3arpy304Horo YCTpOWCTBAa 3aBUCHUT, B OCHOBHOM, OT BHJA
IPUMEHSIEMOro Jo3aropa (0OBEMHOr0 WM BECOBOTO) M KOJIMYECTBA AKKYMYIHPYIOIIMX
OTJeNIeHNI OYHKEpPHOT0 KOMILIEKCA.

BecoBple 103aTOpBI MPUMEHSIOTCS TIPU aBTOMATHU3WPOBAHHOW CXEMe 3arpy3Kd W IMOIbeMa
CKHUIIOB, @ 00bEeMHBIE - IPU OOBIYHOM, HEAaBTOMATU3UPOBAHHOM cXeMe.

[Ipenmourenue oTHAETCS BECOBBIM J103aTOPaM, T.€. aBTOMAaTH3UPOBAHHOM 3arpy3Ke CKHIIOB.

Kamepa nozatopa B BepxHe 4YacTH OTHAENSIETCS OT CTBOJIA IIAXThl OETOHHON CTEHKON
TonmuHoi He MeHee 400 MM.

HwxHsis 4acTh KamMepbl MMEET OTKPBITHIN MpOeM, uepe3 KOTOPHIH B CTBOJ BBIXOJAT YCThs
TeYeK 103aropa. B mensx 0e30MmacHOCTH MPOeM OTPaKAAETCs OT CTBOJIA MPEAOXPAHHUTEIBHOM
METaUIMYECKOU PEIIETKOM.

[To BBICOTE Kamepa MEPEKPHIBACTCS HECKOIBKUMH (2-3) KamUTaTbHBIMH IOJKAMHU IS
00CITy’)KUBaHUS J103aTOPOB.

[Tpu BecoBOM go3aTope pyAa W3 aKKyMYJIHUPYIOUIMX OTACICHUN TOCTaBISETCS C TIOMOIIBIO
nuTaTenel ¥ TPaHCIOPTEPOB, ISl YCTAHOBKU KOTOPBIX MIPOXOAUTCS ClelaabHas KaMepa.

Kamepa pozatopa kpenutcs OetoHoM TtoamuHOM 250....300 MM wim HaOPHIBTOETOHOM
TommuuHoW He MeHee 100 MM B COYETaHUHM C aHKEPHOM KpEINbI0 M METAJUIMYECKOW CETKOW B
3aBUCUMOCTH OT KOHKPETHBIX TOPHOT€OJIOTHYECKHIX YCIIOBHIHA.

3.5.4.6. Kommuiekc BbIpabOTOK yaaBIMBaHUS PY/bl (TIOPO/IbI)
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YCTpOHCTBO PyIOYIABIUBAHUS CIYXKUT JJIS YIABIUBAHUS PYIbI (IOPOJIBI), IPOCHINIABIIEIHCS
IIPU 3arpy3Ke CKUIOB U3 J103aTOPOB.

VnaBnuBaromee yCTpOMCTBO (4ama pyJaoyJlaBiMBaTeNsl) pa3MELIAaeTcsi B  CKUIIOBOM
OTJICJICHUH CTBOJIA IIAXTHI:

IpU OJHOKAaHAaTHOM IIOABEME - HENOCPEICTBEHHO IIOJ paMOW YCTAaHOBKM CKHIIOB IOJ
3arpy3Ky U3 103aTopa;

IpY MHOTOKAaHAaTHOM IIOJBbEME - HUXKE IETIM OTBECa XBOCTOBBIX KaHAaTOB CKHUIIOBOTO
nojabeMa.

C nomolplo TeUeK pyja (Iopoja) U3 yallu pyJoyiIaBiIuBaTeNsl OTBOAUTCS:

4yepe3 HAKJIOHHBIM BOCCTAOIIMK (C yrJioM HakjioHa He MeHee 60°) Ha HIDKeIeKalIui
TOPHU30HT;

M0 MeTalTM4eckod Teuke (0e3 BOCCTAlOIIEer0) HEMOCPEACTBEHHO Ha HIDKEIeKalui
TOPHU30HT;

yepes 3yMIi( B crieuanbHbIN 3a€3]1 Ha YpOBHE BBIPAOOTOK AJI YHUCTKH 3yMIi(a.

IIpy OJHOKAaHATHOM CKHUIIOBOM IIOJBEME, KOIZla yallla pyaoyJaBiIuBaTells HAaXOAWUTCS Ha
3HAYUTENIbHON BBICOTE HAJ YPOBHEM HIDKEJIEKAIIEr0 TOPU30HTA, NMPUMEHSETCS MEPBBIA THUII
OTBOJIA YJIOBJIICHHOM PY/BbI.

OTBOA pyIosl BTOPOrO THUIA NPHUMEHSAETCS B Ciydae, KOIJla Jo3aTopHas Kamepa Ipu
OJIHOKaHATHOM WJIM OTBEC XBOCTOBBIX KaHATOB NP MHOTIOKaHAaTHOM IOJbEME HaXOAWUTCS B
HEMOCPEJICTBEHHON OIM30CTU HaJl HUXKEIEKAIIUM FTOPU30HTOM.

OTBOJ pyIBl TPETHETO THIIA TIPUMEHSETCS P MHOTOKAHATHBIX CKUIOBBIX MOAbEMax, KOT/Ia
Yairy pyJaoyJIaBlIMBaTeNsl MPUXOAUTCS pacroyiaraTh HUXKE METIH XBOCTOBBIX KAHATOB CKUIIOB,
HaxXOJsAIIMXCs B 3ymmnde cTBoia IIaxThl. B 3ToM ciydae 1enecooOpa3HO TOpU30HTaIbHbIE
BBIPA0OTKH Py0YJIaBIMBATENS COBMEIIATh C BBIPAOOTKAMU JJIsl YUCTKH 3yMIi(a.

Bo Bcex cnyuasix Ha ypoBHE FOpU30HTa PYAOYJIAaBIUBaATENs HEOOXOJUMO YCTPauBaTh 3ae€3]] K
BBIITYCKHOMY OTBEPCTHIO PYI0YJIaBIUBATENS C HACTUIIKOM PElbCOBOTO MYTH.

Ycerpe pyaoynaBnuBaTenss (HAKJIOHHOTO BOCCTAIOUIET0 WJIM — METaUVIMYECKOM TEUKH)
o0opyayeTcss JIOKOM C OJHOCEKTOPHBIM 3aTBOpOM. [loj IIOKOM TIOCTOSIHHO HaXOAUTCS
BaroHeTka. B ciywae, xorja B pyAoOyJaBiIuBaTellb IOCTOSHHO IOCTYNAeT BOJA, CEKTOPHBIN
3aTBOP JIOJDKEH 3aKpBIBAThCS TOJNBKO HA BPEMsl 3aMEHBbl BaroHETKH, T.K. aKKyMYJIHpPOBATh
MOKpYIO PYAy B pyJI0YJIaBIMUBaTese 3alpeniaeTcs.

Ecnu He npeaycmarpuBaercsi yriyOka CTBOJa, TO IPOCHIIb Ieecoo0pa3Ho cOpachiBaTh Ha
MIOYBY CTBOJIa C BBIIYCKOM Ha BBIPAOOTKY U MOTPY3KOH MOTPY30YHBIMU HJIU MOTPY304HO-
JIOCTaBOYHBIMU MAalllMHAMHU.

BbipaOoTku pyaoynaBiuBaHUs Ha CONPSDKEHUSAX KpersTcs 0eToHOM. B ocTanbHbBIX ciydasx
HEOO0XO/IMMOCTh UX KPEIJICHUs PELIaeTCs] B 3aBUCMMOCTH OT KOHKPETHBIX TOPHOTI'€0JIOTHYECKUX
YCIOBUH.

3.5.4.7. MoHTaXXHbIE U XOJIOBbIE BBIPAOOTKH

K MOHTaXHBIM U X0 0BBIM BI)Ipa6OTKaM OTHOCATCA:

TOpPU30HTANIbHAS JOCTABOYHAs BBIPA0OTKA U3 CTBOJA MIAXTHI B KAaMepPy IPOOUIIKH;

BEPTUKAIBHBIA XOJOK WA JU(TOBBIA BOCCTAIOMIUM M3 OKOJIOCTBOJIBHOTO (Pa3rpy304HOrO)
JIBOpa B KaMephl APOOUITBEHOTO U 3arPY304HOTO YCTPOUCTB;

TOPU30HTAIIBHBIN XOJIOK U3 CTBOJIA B KAMEPY 3arpy304HOr0 YCTPOMCTBA;

BEPTHKAIBHBIN XOI0K U3 Pa3rpy304HOTO IBOpa B kKamepy OyTo0os.

FOpI/ISOHTaJ'II)HI)Ie XOOKH OT CTBOJIa IIAXThl B KaMEPbI MOJA3EMHOI0O 6YHKepHOFO KOMIIJIEKCa
MPUMBIKAIOT K KJIETEBOMY OTJICJICHHIO CTBOJIA Y JIOOOBOM CTOPOHBI KJIETH.

[Toniepeunbie cedyeHHs] TOPU3OHTAIBHBIX BBIPAOOTOK OT CTBOJIA B KaMepy JIpOOMIKH U
J03aTOpa PACCUYUTHIBAIOTCA IO YCIOBUIO TPAHCIOPTa HAWOONBIIMX IO pa3MepaM JeTaneit
JIPOOUIIKH, 3arPy304HOT0 YCTPOUCTBA U TPY30MIOAbEMHBIX CPEJICTB.

Ha mopmomiBe BBIpaOOTOK HACTHIIAETCS PENBbCOBBIM MyTh HAa yYpOBHE C OETOHHBIM IOJIOM
BBIPA0OTOK.
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Tun xpenu BBIPaOOTOK MPUHUMAETCS B 3aBUCHMOCTH OT KPEHNOCTH M YCTOMYMBOCTH IMOPOJ
(MOHONMTHBIA O€TOH, HAOPBI3TOETOH, aHKEpPHAs KpEIMb) IO AHAJOTUU C KPEMbIO THITIOBBIX
OTKAaTOYHBIX BbIPAO0TOK. COnpspKeHHs BRIPAOOTOK 3aKPEIISIOTCS OETOHOM C IpeBapUTEIbHON
YCTaHOBKOM aHKEPOB.

[Ipoem Ha CONpPSOKEHHHM BBIPAOOTKH CO CTBOJIOM 3aKPHIBACTCS METAJUTMUECKOW CTBOJIOBOU
JBEPBIO.

BeprukanbHelii XOJOK B KaMepy 3arpy304HOro YCTPOMCTBA IPOXOJUTCS C OCHOBHOIO
TOPU30HTA 1O YPOBHs IOAOLIBBI KaMmep Jo3atopa. K XOOKy IpPHMBIKAIOT IOPU3OHTAJIbHBIC
cOoiiku ¢ Kamepoil no3aropa, Kamepoul APOOMIIKHM, KaMepoil MEpeABIKHOTO 3arpy304HOTO
YCTPOMCTBA EMKOCTHBIX OTAEICHUH (TIPH UX HATUYHH).

OOBIYHO BEPTUKAIbHBINA XOJOK MPUHUMAETCS MPSMOYIOJbHOIO CEYEHUS, a TOPU30HTAIbHbBIE
cOoiiku umeroT cBoguatyro (opmy. CedyeHue BepTUKAIbHOIO XOAKa BBIOMpaeTcs M3 pacdera
pa3MeIIeHUs B XOJIKE JIECTHUYHOTO ¥ MaTEPUaIbHOIO OTAEICHUM.

Pa3mepel monepevyHoro ce4eHus: MaTeprualbHOTO OTIEICHHS IIPUHUMAIOTCS B COOTBETCTBUM C
pasMepamH OIyCKaeMOro 00OpYAOBaHUS U MAaTEPHAIIOB [T TPOU3BOJICTBA PEMOHTHBIX PadoT.

MarepuanbHoe oTesneHue o0opyayercs: 6abeBbIM MOABEMOM C TUXOXOJHON MPOXOAYECKON
1e0eIKOM IPy30II0IbEMHOCTBIO 5 T U EPEKPHIBACTCS JIIJaMU HA OCHOBHOM T'OPHU30HTE.

Tun Kkpenum BEPTUKAIBHOIO XOJKAa IPUHUMACTCS B 3aBUCUMOCTH OT YCTOMYMBOCTH
[IEPECEKAEMbIX IIOPOJl 10 AaHAJIOTMM C KPENbI0 THUIOBBIX BEPTUKAJIBHBIX BOCCTAIOIIMX.
["opu3oHTanbHbIE COOMKU KpemsTcs HaOphI3rOSTOHOM, a B HEYCTOMUYMBBIX MOpOJax - OETOHOM
VI aHKEPHOW KPETbio ¢ HAOPHI3rOETOHOM.

BepTukanbHblii XOJOK U3 Pa3rpy304yHOro JBopa B Kamepy OytoOos ceuenuem 1,2x1,5 m
000pyAyeTCs TONBKO JIECTHUYHBIM XOJ/I0M.

Jiis cooOeHust ¢ KaMepol MepeJBH)KHOTO 3arpy304HOI0 YCTPOHCTBA aKKyMYJIHPYHOIIHUX
OTIENICHU W JOCTaBKM OOOpYIOBaHHS B ATy KaMepy HCHOJb3YIOT BEPTHKAJIBHBIA XOIOK B
kaMmepy npozaropa. C 3TOM LEIbl0 OT KaMepbl K XOAKY IPEeNyCMaTpUBalOT I'OPU3OHTAIBHYIO
COOIKY.

3.5.4.8. IlpoBeTprBaHKe 1 0OCCIBLINBAHUE

[Ton3emHbIli  OyHKEpHBIH  KOMIUIEKC — SIBJISIETCS OJHUM M3  KPYNHEHIIMX  OYaroB
nbIJIe00pa3oBaHuUs.

HaubGonee nHTEHCHMBHOE MblUIEOOpa30BaHHE MPOUCXOJUT IMPH pa3rpy3Ke BaroHETOK, INPHU
BBIITYCKE PYJbl U3 PYIONEPENyCKHUKOB, IPU APOOJIECHUH, TIPU Moja4de pyAbl B 103aTOpPbl U MPU
3arpy3Ke CKHUIIOB.

B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUM OYMCTKH BO3AYyXa OT MBUIA OCYILECTBIIACTCS:

IIPY BO3MOKHOCTH BBIJIaYM BO3/1yXa OT aCHHUPALMOHHBIX YCTAHOBOK B MCXOSAIIYIO CTPYIO - C
MOMOIIIBI0 MOKPBIX MbUICYJIOBUTENCH (IOMOJIHEHHE BO3JyXa OCYIIECTBISIETCS 3a CUeT
00LIeaxTHONW BEHTUIISILIUOHHON CTPYH);

IIPYM HEBO3MOYKHOCTH BBIJAYU BO3yXa OT aCIUPALMOHHBIX YCTAHOBOK B UCXOAIIYIO CTPYIO -
MOCPEACTBOM PELMPKYJSIIUK  BO3AYyXa C OJHOCTyNEHYaToW (pykaBHbIE (DUIBTPHI) WU
JIBYXCTYMEHYaTol (pykaBHble (QUIBTPBI - 3JEKTPO(YUIBTPHI, MOKpBIE MbUICYIOBUTENN -
ANEKTPOPUIBTPEl M JpPYTrUe) OUMUCTKOM B 3aBHUCHUMOCTH OT 3allbUIGHHOCTH BO3[yXa U
3P PEKTUBHOCTH MBICOYUCTHBIX YCTPOHCTB.

OO6ecnbuiMBaOIINE YCTPONWCTBA YCTaHABJIMBAIOT B KaMepax OIMpPOKHJbIBaTeNeH, JpOOUIIOK,
3arpy304HbIX YCTPOUCTB.

[Ipy mnpoeKkTHpOBaHMHM OOECTIBUIMBAIOIINX YCTAaHOBOK HEOOXOJUMO PYKOBOJCTBOBATHCS
pexkoMeHanuamMu texuudeckoro oruera BHUUBTT "Ucxoanwie gaHHBIE UIsI COCTaBIEHUS
TUIIOBOTO TPOEKTa KOMIUIEKCHOTO OO€CHbUIMBAaHUS IIaXT, KapbepoB, APOOMIBHBIX U
oboraTuTenbHbIX (HadbpHK".

3.5.4.9. BbpaGoTKH NepenycKHbIX YCTPOHCTB
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K mepenyckHbIM BbIpaOOTKaM OTHOCSTCS MEPENYCKHbIE BOCCTAIONIME C MPOMEKYTOYHOI'O
BBILIENIEKALIETO TOPU30HTA B OYHKEPHBIN KOMIUIEKC OCHOBHOI'O T'OPHU30HTA U IEPENyCKHbIE
BOCCTAIOIIME M3 KOMILJICKCA BBIMIEIEKAIET0 rOpU30HTa (OBIBIIETO OCHOBHOTO) B OyHKEpHBI
KOMIUIEKC IIPOEKTUPYEMOI0 OCHOBHOI'O TOPU30HTA.

KonnyecTBO mepenycKHbIX BOCCTAIOMMX (OAMH WM 0ojee) 3aBUCHT OT KOHCTPYKIIHMU
OYHKEpHOro KOMILIEKCa.

Pasmepsl monepedyHOro cedeHus: MepermyCKHBIX BOCCTAIOUIMX JOJDKHBI ObITh HE MeHee 3-
KpPaTHOTO MaKCUMaJIBHOT'O pa3Mepa KYyCKOB pyibl (IIOPObI).

Huxuss wacth BoccTarollero, NpHUMBIKAMOIMAs K KaMepe pas3rpy304HOro YCTpOMCTBa
OYHKEpHOro KOMILUIEKCA WM MEPEryCKHUKA, KPenuTcsi 0ETOHOM U (yTepyeTcs H3HOCOCTONKUM
MaTepuaioM. B ocTanbHON 4yacTW BOCCTAOUIMII KpPENMTCA TOJBKO B Cilydae MPOXOJIKH €ro B
cJ1a0bIX HEYCTOWYMBBIX TOPOJIAX.

VYroi HakJIOHA BOCCTAIOLIUX MPUHUMAETCs HE MeHee 65°.

Ecim BoccTaromuil BEpXHEW YacTbIO NPHUMBIKAET K aKKyMYJIHPYIOIIEMY OTAEICHUIO
OYHKEpHOTO0 KOMIUIEKCA BBIIIEIEKALETO TIOPU30HTA, TO BOCCTAIOLIMH B OITOH YaCTH
BBITNOJIHAETCS B BUJIE BOPOHKH.

[Tpu HEOONBIION TPOU3BOAUTEIHHOCTH IAXT MEPEITYCKHOW BOCCTAIONINI MOYKET PUMBIKATh
K KaMepe 3arpy304HOro yCTpoicTBa OyHKEpPHOr0 KOMILIEKCA.

[Io ycnoBusiM TPOCTOTHI  OOCHYXUBAaHUS IPEANOYTEHHE OTAAETCS  IMPUMBIKAHUIO
IIEPENYCKHUKOB K aKKyMYJIUPYIOLIEMY OTAEIEHUIO KOMIUIEKCA, OJHAKO IPU TOM HECKOJIBKO
YBEIMYHUBACTCSI 00BEM CTPOUTEIILCTBA.

PerynupoBka Bbllycka pyzabl (IIOpOJbl) M3 HEPENYCKHBIX BOCCTAIOIIMX MPOEKTUPYETCS ¢
IPUMEHEHUEM BUOpPOYCTAHOBOK, JIIOKOBBIX 3aTBOPOB, IUIACTUHYATBIX IHUTATENEH, a TakKkKe
IIPUMEHSIOTCS KOHCTPYKIIMM CaMOPETrYJIMPOBKH C YYETOM EMKOCTH MapajlIeIbHBIX BETBEH.

BoinyckHas 1mienb NepenycKHHKa KpemuTcss OETOHOM U (yTepyeTrcsi HM3HOCOCTOMKUMU
MaTepuaiaMH.

3.5.5. IlonzeMHbIe KaMephI
3.5.5.1. Kamepa riaBHOro BOJAOOTIIMBA

Pacrnionoxxenne kamepbl IJTaBHOTO BOAOOTINBA HEOOXOIMMO IIPEeyCMaTpUBaTh, Kak MPaBUJIo,
BO3JIE  OKOJOCTBOJBHOIO JIBOpa B OJOKE C KaMmMepod IIEHTpaJbHOW  IOJ3E€MHOM
AJIEKTPONO/CTAHIINN.

Kameps! MOryT OBITH 3ariy0iieHHbIE U He3arTyOJeHHBIE.

Pa3mepbl kamepsl BOJOOTIMBA ONPENEISIOTCS UCXO0/I U3 KOJMYECTBA HACOCHBIX arperaToB U
W3 YCJOBHUSl PACHOJIOKEHUS HX BJOJb HPOJOJBHOW OCH Kamepbl B OJHU psAll, HTpUHUMAs
paccrosiue Mexay Humu He meree 1000 mm.

PaccTosnue ot Hanbosee BBICTYNAIONIMX YacTel HACOCHOTO arperara A0 OnukKaiiiei CTeHbI
KaMephl CIIeIyeT MpelycMaTpuBaTh:

10 JUIMHE KaMepbl CO CTOPOHBI BOJOTPYOHOrO XOJKa - HE MEHEee IIUPHUHBI BOAOTPYOHOTrO
XO0JIKa, a C MPOTHUBOIIOJIO)KHOM CTOPOHBI - HE MeEHee JUIMHBI IUIaT(GOpMbl IJil IMEPEBO3KU
obopymoBanuss u 3a3opa 400 MM, MpU OTCYTCTBMU HAKJIOHHOTO BOJOTPYOHOTO XOJIKa U
MOBOPOTHOH 1u1aTdopMel - 3a30pa 1o 1000 MM ¢ 06erX CTOPOH KaMephl:

Mo IIUPUHE KaMephl - HE MEHEe CYMMAapHOTO PACCTOSHHUS, OIMpeneisieMoro radapuramu
000pyIOBaHUS WM IMUPUHON TIATGOPMBI JIJIsl IEPEBO3KH 000pyI0BaHUs U 3a30poB 1o 200 MM
MEXIy 3TUM obopynoBaHueM (maatdopmoil) 10 Hanbosee BBHICTYHAIOIIMX YacTeid HACOCHOTO
arperara u /o CTEH KaMephl.

BricoTy Kamepbl BOJIOOTIMBHBIX YCTAHOBOK CIIEAYET ONPENEISTH C yUETOM:

MPEBBILIEHUS] OTMETOK (YHJaMEHTOB HAaCOCHBIX arperaroB HaJ ypOBHEM Iojla KaMephl He
meree 100 Mm;

oJbeéMa Ipy30MOJbEMHBIMU, CPEICTBAMU 00OPYJIOBaHMS HaJ PEIbCOBOM MIaTGopMoii, a B
Kamepax 0e3 pelbCOoBBIX IyTel - HaJ [T0JIOM Ha BBICOTY He MeHee 150 mm;
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3a3opa He MeHee 100 MM Mexny Ipy30NOABEMHBIMU CPEACTBAMH M HarHETaTEIbHBIM
TpyOOIIPOBOIOM, pacioiaraéMbiM Ha BbicoTe He MeHee 1800 mmM;

YCTaHOBKH D3JIEKTPOOOOPYAOBAaHUS B HE3ardyOJCHHBIX KaMepax TakuM 00pa3oMm, dYTOOBI
MecTa, JOCTYIHbIE JUIsl IPOHUKHOBEHUS BOJBI K TOKOBEAYILIUM YacTsIM 3JEKTPOOOOPYIOBaHMS,
ObuTH Ha BbicoTe HE MeHee 1000 MM OT roJIoBOK PelbCOB OKOJIOCTBOJIBHOTO JIBOpa (Y CTBOJIA).

[Ipu ompeneneHun pa3sMepoB Kamep CIEAYyeT TaKXKe YUYUThIBaTh pPa3MELIEHHE CPEICTB
aBTOMATU3alMH U TEIEMEXaHUKU.

VYpoBeHb oJ1a He3arTyOJeHHON KaMepsl cileyeT IPUHUMATh, KaK IPaBUio, HE MEHEe YeM Ha
500 MM BbIIe, a 3armyOnenHoi kamepsl - Ha 4000...5000 MM HUKE YpOBHS TOJIOBOK PEIbCOB
OKOJIOCTBOJIBHOTI'O /IBOPa (y CTBOJIA, 10 KOTOPOMY IPOJIOKEHBI BOAOOTIMBHBIE CTaBbl).

[Ipy Hamuuuu B KaMepe BOJOOTIMBHOW YCTAaHOBKHM PEIbCOBOIO IIYTH, YPOBEHb I'OJOBOK
PEJIbCOB JOJKEH COOTBETCTBOBATh YPOBHIO 110J1a KAMEPHI.

HaknonHblli BOAOTPYOHBIH XOAOK, COCOUHSIOIIMN HE3ariTyOJeHHYI0 KaMmepy TJIaBHOU
BOJIOOTJINBHOM YCTaHOBKH CO CTBOJIOM, CJIEAYET pacroararb, Kak MpaBuilo, 1o yriom a0 20° -
30° K TOPU3OHTY.

B 3arnyOneHHbIX KamepaX BOJOOTJIUBHBIX YCTAHOBOK YIVIBI HAaKJIOHA BOJOTPYOHBIX XOIKOB
HAJICKUT ONPEIENISITh B 3aBUCMOCTH OT TOPHOI'€OJI0TMUYECKUX YCIOBHA.

HIuprHy HaKJIOHHBIX XOJKOB HEOOXOJUMO ONPEACIATh C YUETOM Ia0apuTOB J0CTABISIEMOI0
110 HUM 000pYIOBaHUS U pa3MeEIIeHus TPYOOIIPOBOJIOB.

B He3arinyOneHHbIX Kamepax BOJOOTIMBHBIX YCTAaHOBOK, IIPU YMCJIE HACOCHBIX arperaroB He
Oosiee Tpex, HAIUIEKHUT MPELyCMaTpUBaTh, KaKk MPAaBUJIO, OAMH BOI03a00PHBINA KOJIOIEI BHYTPH
Kamep.

KoHCcTpyKkTHBHBIE pa3Mepbl B0A03a00OpHOr0 KOJOAA CIEAyeT NpPUHUMATh W3 pacyeTa
o0ecrieyeHHs IOJHOTO YyJAJEeHUs BOJbl W3 BOAOCOOpPHUKAa HpU pEKUME pabOThl HACOCOB,
MCKIJTIOYAIONIEM KaBUTALMIO U adpanuio. [Ipu 3ToM riayOmHa BOJ03a00pPHOTO KOJOALA JTOJHKHA
O0bITh He MeHee 1800 MM (0T MOAOMIBHI BOJOCOOPHHKA).

[Toniepeunbie pa3mMepsl BO03a00OPHBIX KOJIO/ALIEB HEOOXOIUMO OIPENEsATh C YUETOM 3a30pa
He MeHee 200 MM MeX[y CIMBHBIMM 3aJIBUKKAMHM U CTEHKAMHU KOJIOJIA, & TAKXKE pPa3MEIICHUs
KJIAIIAHOB HA PACCTOSHUH, PABHOM YTPOCHHOMY TUAMETPY BCACHIBAIOIINX TPYO.

VYCThbsl KOMOIIEB JOJKHBI MEPEKPBIBATHCS METAUIMYECKUMHU pelIeTKaMU WM pugIIeHbIMU
METAIINYECKUMHU JIUCTAMH.

['maBHBIE W YYacTKOBBIE BOJOOTIMBHBIE YCTAaHOBKM JIOJDKHBI HMETh BOJOCOOPHHKH,
COCTOSIIIME U3 IBYX WM OoJiee BhIpabOTOK.

BMmecTuMOCTh BOJZOCOOPHUKOB TJIaBHOTO BOJOOTIMBA JIOJDKHA OBITh paccuMTaHa HE MeEHee
4yeM Ha 4 - 4acoBOIl HOPMaJIbHBIN NMPUTOK, & YYACTKOBBIX - HAa 2-4aCOBOM MPUTOK.

INonepedHoe cedeHrne BOAOCGOPHHKOB CIEyeT MPUHAMATh HEe MeHee 4,5 M° B CBETY NpH
BbICOTE BBIpaObOTKU HE MeHee 1900 Mm.

BeTBu BOJOCOOPHHMKOB MpU HAJUYUU OCBETISAIOUIMX PE3epBYapoB JOJIKHBI MMETh YKJIOH
0,001 B cTopoHy HACOCHOW KaMephbl, a MPU YUCTKE BOJOCOOPHUKOB Yepe3 HAKIOHHBIE XOIKHU -
noxseM 0,001 B Ty 5xe CTOpOHY.

[IpumblkaHue BeTBeH BOJOCOOpHMKA TJIABHOM BOJOOTJIMBHOM YCTaHOBKHM HEOOXOAUMO
npeaycMaTpuBaTh B TOYKaX OKOJIOCTBOJBHOIO JBOpPa € MHHHMMAIbHBIMU aOCOJIFOTHBIMU
OTMETKaMH I0/I0IIBBI BEIPAOOTOK.

BonocOopHuKkH HACOCHBIX Kamep 3ariyOJIeHHOTO THIA JIOJDKHBI MMETh J[Ba BbIXOJa Ha
OTKaTO4YHble BbIPAOOTKU. OAMH U3 BBIXOJOB HEOOXOAMMO YCTpauBaTh HEMOCPEACTBEHHO HaJ
BOJIONIPUEMHBIMH KJIallaHAMHU.

C 1enbio KOHTPOJIS YPOBHS HIAXTHBIX BOJI B BOAOCOOPHHKAX HACOCHBIX KaMep 3ariyOJIeHHOTO
TUIIA CIIeAYeT MpeayCMaTpUBAaTh ClIeUaIbHbIE BHIPAOOTKU HaJ BOJOCOOPHUKOM JUIS YCTAHOBKU
B HUX 3JIEKTpoanmnapaTypbl aBTOMaTH3aI[M{ BOJIOOTIMBA.

[lpy Hamuuuu B MAXTHOW Bojxe aOpa3sMBHBIX YacTHIl (HOPOABI, pPYAbI) ClexyeT
IpelycCMaTpUBaTh OCBETJISIOLINE PEe3epByaphbl C YCTPONCTBAMHU Il MX MEXaHU3HPOBAHHOU
OUYHUCTKH.
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Heo0xoanMoe KOIMYECTBO OCBETISIIOIIMX PE3EPBYAPOB JOJDKHO OIMPEAENIATHCS PacueToM C
Y4€TOM TOT'0, YTO OJJUH U3 HUX HAXOJAUTCS B YMCTKE WK PEMOHTE.

[Ipy TPOEKTHPOBAHMM B IIAXTHOM CTBOJIE 3yMI(OBOrO BOJOOTINBA, OOOPYAOBAHHOTO
TOPU30HTAJILHBIMU HACOCaMH, HEOOXOMMO MpeyCMaTpUBaTh:

npu 3ymnde ryouHoi no Beptukanu Oonee 5000 MM - TYNMUKOBYIO HACOCHYIO Kamepy,
IPUMBIKAIOIYIO K 3yMII(y CO CTOPOHBI JIECTHUYHOTO OTJEIICHUS:

npu 3ymide riryounoi mo Beptukanu meHee 5000 MM - HHIIY Ui HACOCOB B CONPSHKCHHUU
OKOJIOCTBOJIBHOT'O IBOPA CO CTBOJIOM.

[Tpy HanMuMu Ha MPOMILIOIIAJKE JABYX CTBOJIOB CJENYET, KaK MPaBUIIO, IPESycMaTpUBaTh
OJIHY Kamepy 3yMI1()OBOr0 BOJOOTJIMBA B CTBOJIE C HAUOOJbILEH INTyOMHOM € MEepernycKoM BObI
U3 JPYToro CTBOJA MO CHEUATIbHON BhIpa0OTKE WM CKBAYKUHE.

B xamepax 3ymn¢oBbIX BOJOOTJIMBHBIX YCTAHOBOK PaccTOSIHME OT HauboJjee BbICTYNAIOLINX
YyacTell HAaCOCHBIX arperaTtoB CJleAyeT NMPUHUMAaTh MO JUIMHE A0 cTeHbl Kamepsl 1500 MM, 1o
HIMPUHE CO CTOPOHBI mpoxoAa - 800 MM M ¢ MPOTUBOIOIOKHOU CTOPOHBI - 400 MM. a MeXIy
HacocHbIMH arperatamu - 1000 mwm.

BeicoTy kamepsl 3ymMIi(p)oBOil yCTaHOBKM IPU IJIOCKOM IE€PEKPBITUU CIEAYET PUHUMATh HE
meHee 2200 MM, a Ipy CBOAYATOM MEPEKPHITHH - HE MeHee 1600 MM OT 1oJia A0 NATHI CTBOJIA.

AnmnapaTypy aBTOMaTH3alMM 3yMII(OBOIO BOJOOTIMBA CIIEAYeT BBIHOCUTH Ha YpPOBEHb
FOPU30HTa OKOJIOCTBOJIBHOIO JBOpa WJIM HpeNyCMaTpuBaTh CHEIHAJIbHOE MECTO IJs €€
pasMellIeHHs B KaMepax.

3.5.5.2. Kamepsl 25IeKTPONIOACTAHIIMM U PACIIPENETUTENbHBIX TYHKTOB

KaMeppl MOA3EMHBIX 3JEKTPONOACTAHUMN W PacHpele/IUTENbHbIX IIYHKTOB BBICOKOTO
HaIIpsDKEHUS CIeAyeT paclojaraTh:

LHEHTpaJlbHBIX NoA3eMHbIX mnoactaHuuii (LIIIII) - B OKOJIOCTBOJIBHBIX JBOpax BOJIM3U
IIAXTHBIX CTBOJIOB C HEMOCPEICTBEHHBIM IPHMBIKAHHEM K Kamepe He3ariTyOJeHHOH TIaBHOMN
BOJIOOTJIMBHOHN YCTaHOBKH;

pacnpenenuTenbHbIX MYHKTOB Bblcokoro HampsbkeHus (PIIII) - B mentpe pacnosoxeHus
BBICOKOBOJIBTHBIX HOTPEOUTENCH 3JEKTPOIHEPrHH (CTALMOHAPHBIX U MEPEABHKHBIX YYaCTKOB
MOCTAHITHH);

CTallMOHapHBIX ydacTkoB moxactaniui (YIIII) - BOMUM3M OCHOBHBIX MOTpedOHUTENeit
AJIEKTPOIHEPIUH;

npeoOpa3zoBarenbHbIX noactanumii (ITT1I1) - B 0OKOJIOCTBOIBHBIX ABOPAX M HA Y4acTKax LIaxT.

[Ipu cooTBeTCTByIOIIEM OOOCHOBAaHUHU JIOMYCKAETCS PACIOJIOKEHHE YKa3aHHBIX KaMmep B
JIpPYrux MecTax.

B kamepax NOA3eMHBIX AJIEKTPONOJCTAHIIMKA HEOOXOOUMO IpeaycMaTpuBaTh MecTa IS
YCTaHOBKH aIlllapaTypbl aBTOMaTU3ALUHU U IPY30II0ABEMHBIX CPEACTB.

Kamepy neHTpanbHOM MoABEMHON MOJCTAHIIMU, IPUMBIKAIONIYIO K HE3ar1yOJeHHOW Kamepe
[JIABHOM BOJOOTJIMBHOW YCTaHOBKH, CIEAYET OTACIATH OT IOCIEAHEH IPOTUBOIOXKAPHOU
nepembrukoid He MeHee 200 mm. Ilpu sToM B mepeMbluke HEOOXOIUMO MpPeayCMaTpHUBaTh
MIPOTUBOIIOKAPHYIO M PELIETYATYIO0 IBEPU, OTKPBIBAIOIIHMECS B CTOPOHY HACOCHOM KaMeEpBl.
[Toner kameprr LT m xamepbl raBHOW BOJAOOTIMBHOM YCTAaHOBKHM JOJKHBI OBITH HA OJIHOM
YPOBHE.

[Tpu npumbikanuu kamepsl LIIIT u PIIII HemocpeacTBEHHO K OTKAaTOYHOHM BBIpaOOTKE B
pa3IeAolen UX CTEHE HAJIEKUT IIPEe1yCMaTpUBaTh MOHTAKHBIE ITPOEMBI.

Pa3mepr! kamep ornpenenstoTcs KOHCTPYKTUBHO ¢ yueToMm TpeboBanuii EIIb.

3.5.5.3. Kamepsl A€o0 371€KTPOBO30B U TEKYILIETO PEMOHTAa BarOHETOK

Jleno KOHTAKTHBIX 3JEKTPOBO30B ClEAyeT pa3MellaTb, Kak IpaBWIO, B palioHE
OKOJIOCTBOJILHOTO JIBOpA B OTAENBHBIX KaMepax WM Ha YIIMPEHUU OTKATOYHOW BBIPAOOTKHU C
Orpa’kJI€HUEM OT BBIPAOOTKHU CIUIOIIHON HECTOPAEMOM CTEHOM.

Jleno KOHTaKTHBIX 3JEKTPOBO30B CIELYET NPEAYCMaTpUBaTh B COCTaBE KaMEpbl PEMOHTHOM
MacTepCKOH U 3ae3/1a B Hee, UCII0JIb3YEMOT0 JUIsl CTOSIHKH 3aI1aCHBIX JIEKTPOBO30B.
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Jns xamep Jieno cienyer MnpeaycMarpuBaTh OJHM 3a€3/ MPU OJHOM PEMOHTHOM MECTE B
KaMepe U JBa 3ae3fla IpHu HaJIMYMK ABYX U Oojiee peMOHTHBIX MecT. KonnuecTBo HE0OX0IUMBIX
MECT CIIEAYET OIPENEIATh PAaCUETOM.

B 3ae3max HeoOX0AMMO MpeaycMaTpUBaTh IPOTUBOIOXKAPHBIE JBEPH, OTKPHIBAIOIIUECS
Hapyxy.

B kamepax neno cienyer npeaycMarpuBaTh OETOHHBIE MOJIBI.

ITpu 3TOM ypOBHE 10Ja J0JIKEH COOTBETCTBOBATH YPOBHIO T'OJIOBOK PEJIHCOB.

BricoTy kamepbl peMOHTHBIX MacTEPCKUX JIJISl 3JIEKTPOBO30B HAJUICKUT OIMPENEISITh C YIETOM
pa3MeIIeHnss MOHTaKHBIX 0aJIoK Ha BeicoTe HE MeHee 3000 MM, a mupuHY - ¢ yaetom 1mo 700 MM
¢ o0enux CTOpOH.

B kamepax peMOHTHBIX MAaCTEPCKHX CIEAYET MpeaycMaTpuBaTh CMOTPOBBIE SIMBI IIUPUHOMN
He 6osee 1000 MM, TiyouHOM 1650 MM M IJIMHOM, paBHOW JJIMHE MPUHATOTO JIEKTPOBO3a MPHU
OJIHOM PEMOHTHOM MECT€ M CYMMAapHOW JIJIMHE ABYX 3JEKTPOBO30B IPHU ABYX PEMOHTHBIX
MecTax. B 0THOM U3 KOHIIOB SIMBI IO BCEH €€ MIMpHUHE HEOOXOIUMO MPelyCMaTPUBaTh MPHUIMOK
riyounoi 500 MM, B CTOPOHY KOTOPOT'O II0JI sIMbI JJOJDKEH UMETh YKJIOH 110 0,01.

Jns coycka B My JIOJed cleAyeT MpeaycMaTpuBaTh OCTOHHYIO WM CTaJbHYIO JIECTHHILY
WJIU CKOOBI, 3a/IeJTaHHBIC B CTECHY.

Kameps! [uisi TEKyIIero peMoHTa, YUCTKUA U CMa3KH BaroHETOK CIEAyeT MpeaycCMaTpHUBaTh B
TEX CcIlydasX, KOrjJa pa3Mephl KJeTeld He TMO3BOJISIOT BhbIJIadyy Ha TOBEPXHOCTh BaroHETOK,
UCIIONIB3YEMBIX JJII OTKAaTKHU TIOJIE3HOTO MCKOMAaeMOro WM Mopojisl. Bo Bcex ocCTambHBIX
ciIy4asix HeoOX0JAUMO TPEAYyCMaTPUBATh TOJIBKO KaMepy JJisi CMa3KU BarOHETOK.

JlniiHa KaMmepel TEKYIIEro pPEeMOHTAa BAaroHETOK JOJKHA ONPENesIThbCsl C  Y4eTOM
MUHHUMAJIBHBIX 3a30POB MEKy BarOHETKaMH U CTaHOYHBIM 00opynoBanueM - 1500 MM, MexIy
BAaroHETOK W JiBepbio - 1200 MM, mexny nByms BaroHerkamu - 700 M. JlnuHa oTaeneHus ais
CTaHOYHOTr0 000pyAOBaHUs JoJKHA ObITh HE MeHee 3000 MM.

[HupuHa KamMepsl TEKYIIET0 PEMOHTA BarOHETOK JOJKHA ONPEACATHCS C YIETOM KOJIUYECTBA
MPEAYCMOTPEHHBIX B KaMepe pelbCOBBIX MyTel, a Takxke 3a30poB 500 MM ¢ KakJa0W CTOPOHBI
MEX1y BAarOHETKOM U KPEMbIO.

Kamepbl 10KHBI 3aKPEIUISITHCS HECTOPAEMOM KPENbIO U UMETh MPOTUBOIOKAPHBIE JIBEPH.

3.5.5.4. Kameps!l aucneruepa, annapaTtypsl cBsasu 1 CLIb

Kamepa nucnerdepa B 1MoA3eMHBIX BbIpAOOTKAX JOJDKHA PAcloaraThCsl ¢ y4ETOM YI00CTBa
KOHTPOJISI W YOpPAaBJIEHUS AaBTOMAaTU3MPOBAHHBIMM YCTAaHOBKAMM, a TakKXKe IPOCTOPBI
00CIyXKUBaHUS U PEMOHTA anmnaparypsl.

B 3aBHCHMMOCTH OT anmapaTypHOIO PELIEHUS AUCIETYEPU3ALUN PYAHHKA, KaMepa MOXKET
COCTOATh U3 OJTHOTI'O WJIM HECKOJIBKUX ITOMEIICHUI: TUCIIETYEPCKOM, allllapaTHON U MacTEPCKOM.
Bricoty kamepsl cinenyeT npuHuMath He MeHee 2200 mm.

CrneuuanbpHble KamMepbl W HUIIM JUIS pa3MEIIEHUsl amnapaTypbl BbICOKOYACTOTHON CBS3U
ClIelyeT NIpeayCcMaTpuBaTh ¢ pa3MepaMHu: Ul KaMep 10 MHUpUHE U AnuHe He MeHee 1500 MM, 1o
BbicoTe 1800 MM, a1 Hu - o mupuHe U BeicoTe He MeHee 1000 MM, o riyoune - 800 M.

3.5.5.5. Kameps! oxuganus

Kamepy oxumanus cieqyer pasMeniatb BOJM3M IIAXTHOTO CTBOJIA, IO KOTOPOMY
IPEIYyCMOTpPEH CIycK-ToabeM Jrojel. Kamepa MoxeT pacrosaratbesi 000COOIEHHO UM MEXKITY
JIBYMsI TTapajyieIbHBIMU BEIpaOOTKaMHU (BETBSIMHU OKOJIOCTBOJIBHOTO JIBOPA).

B xamepe oxwugaHus HE0OXOAMMO MHpeAycMaTpHBaTh JBa BBIXOJa, HOIEPEUHbIE pPa3Mephl
KOTOPBIX JIOJKHBI ObITh HE MeHee: 1o mupuHe - 1500 mm u 1o BeicoTe - 2200 MMm.

IInomane moma kaMepsl OXKUIAAHUS CIEAYET ONPENEIATh UCXOAS U3 HOPMATUBHOM IIIOIIAIU
Ha OJTHOTO 4YeJoBeKa, paBHou 0,5 M. Tlon JIOJKEH OBITH OSTOHHBIN.

B kamepe oXumaHus JOJDKHBI OBITh IPEIyCMOTPEHBI CKaMbd IIUPUHOM 450 MM,
PacIoJIOKEHHBIE B JIBA WJIA YETHIPE Psiia ¢ MPoXoJaMu Mexay HUMH He MeHee 800 MM.

3.5.5.6. Kamepa noa3zeMHOro MEIUIMHCKOIO IIYHKTa
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Ha nmpeanpustusix mo mo0br4e MOJIE3HBIX MCKOMAEMBIX MOA3EMHBIM CIIOCOOOM, Ha KOTOPBIX
OTpAacCiIEBBIMM HOPMAaTHUBHBIMU JOKYMEHTaMHU IPEAYCMaTpPUBAETCS MOJA3EMHBIM MEIUIIMHCKUAN
MyHKT, CJIeIyeT BOJIM3U KaMepbl OKUIAHMS pa3MelaTh KaMepy MEIUIIMHCKOTO MTyHKTA.

B cocraBe kameppl HEOOXOAMMO TMpeAycMaTpuBaTh JBa IOMEIIEHUA (IIPUEMHO-
PETUCTPAIIMOHHOE U MIEPEBA30YHOE), Pa3/ICICHHBIC MEXy COOO0H MEPEeropoaKon ¢ MPOeMOM IS
nBepu. Pasmep kamepsl B m1aHe gobkeH ObITh He MeHee 4000x7000 Mm.

Kamepa nomkHa uMeTh ABa BbIXo/1a (X04Ka) B OKOJIOCTBOJIbHBIN J1BOp. [lonepeunsie pasmepbl
XOJIKOB JOJDKHBI OBITH 1O IupuHE - He MeHee 1500 MM u mo BeicoTe - He MeHee 2200 mm. B
XOJIKaxX HEOOXOIMMO TPeIyCMaTPUBATh OTKPHIBAIOIINECS HAPYXKY JBEPU C BEHTHISIIMOHHBIMU
OKHaMH.

[Tonr xkaMepsl MEAUIIMHCKOTO MTYHKTA M XOJIKOB CJIEIyeT MPEeyCMaTpUBATh OCTOHHBIM.

Kamepa moxkeT pacrionaraTbCsi Kak MKy JBYMs BbIpaOOTKaMu (BETBSIMH) OKOJIOCTBOJILHOTO
ZIBOpa, TaKk ¥ 000CO0JICHHO.

3.5.5.7. Kamepa noa3eMHO# J1ab0paToOpuu ONpeIeIeHUs] KaueCTBa Py bl

Kamepy noasemHoil 1abopaTropuy ONIpefeseHHs KauecTBa PyAbl CIEIyeT pacloyiaraTb B
paiioHe OKOJIO CTBOJIBHOI'O JIBOpa BOJM3U pa3rpy304HOr0 YCTPOWCTBA MOA3EMHOTO OYHKEPHOIO
KOMIUIEKCA C y4€TOM MaKCHUMAalbHBIX yJI00CTB 1O OTOOPY MpPOO M BHINOJHEHUS ONEPATUBHOIO
aHaJM3a KauecTBa py/Ibl.

B kamepe HeoOXoaumo mpeaycMaTpuBaTh J1Ba MOMEILIEHUS, OTTOPOXKEHHbIE JIPYr OT Jpyra
OETOHHOH WJIM KUPIUYHOM CTEHOH C MPOEeMOM ISl ABEpH: OTJeNIeHHE MMOATOTOBKU MPOO pysl K
aHaIU3y U OTACICHUE PAJUOMETPUYECKOTO aHAIN3A.

Pa3zmepbl kamepsl cienyeT onpeAessTb C Y4eTOM MOHTaKHBIX 3a30poB He meHee 500 MM u
IPOXO0J0B MeXAy o0opynoBaHueM He MeHee 800 MM.

3.5.5.8. KaMepbl HHCTpYMEHTaIbHOM KJ1aJ10BOM

B noazemMHOM HHCTPYMEHTAIBHOU KJIAI0BOM IIPOU3BOAMUTCS IPUEM, XPAHEHHE, BbIIa4a U YUET
MEJIKOT0 000pYI0BaHMsI, MHCTPYMEHTA U MHBEHTaps I IPOU3BOJICTBA MIOJI3€MHBIX paboT.

Pa3mepsl kamepsl cienyer OmnpeAessTh ¢ YUeTOM pa3MElIeHHs B HEH CTeiuaxked u mkados
JUIl MHCTPYMEHTA U MHBEHTAaps, a TaK)Ke BEJIMYMHBI CBOOOJHOTO MPOX0Ja U 3a30pOB COIJIACHO
tpeboBanwuii EI1b.

Jis XpaHeHMsI CMa304YHBIX MAaTEpHUAJIOB CIIEAYyeT INPEAyCMaTpUBaTh CIELUAIbHYIO HHILY,
KOTOpasi 000py1yeTcsl MPOTUBOIOKAPHON ABEPHIO.

B kamepe MHCTpyMEHTaJIbHOM KJIaAOBOM HEOOXOAMMO MpeaycMaTpUBaTh OCTOHHBIN MO ¢
ykioHoM 0,003 B CTOpOHY BOJIOOTIMBHON KaHABKH.

Kamepy MHCTpyMEHTaIbHOM KJIaJ0BOM CleqyeT pacnojaraTb BOJIM3M paiioHa MpOMU3BOJCTBA
OYUCTHBIX padoT.

3.5.5.9. Cxnap uist XpaHeHHUs IPOTUBOIOKAPHBIX MAaTEPUAIOB, 000PYI0BaHUS U HHCTPYMEHTOB

CkJ1a; IpOTHBOMIOKAPHBIX HHCTPYMEHTOB CIIEAYET pacriojiaraTth B paifoHE OKOJIOCTBOJIBLHOTO
JIBOpa Ha KaXJOM JIHCTBYIOIIEM FOPU30HTE B OTJEIbHON BBIPAOOTKE UM B MECTE PACLIMPEHUS
OTKaTOYHOW BBIPAOOTKH.

B cxiage mpoTHBOMOXAapHBIX MaTepHalioB HEOOXOAMMO TNpeaycMaTpuBaTh OTCEKH JUis
XpaHEHHs TPOTHUBOTIOXKAPHOTO OOOPYIOBaHHS, MAaTEpUANIOB W HMHCTPYMEHTa, MeECTa BJIOJb
OTCEKOB JJIsi CTOSHKM T0€3/la C TPOTHUBONOXKAPHBIM OOOpYJIOBaHMEM, MaTepHajlaMd U
WHCTPYMEHTOM, a TaK)Ke PelIeTyaThle MEeTaJUIMIECKUE IBEPH.

3a30p MeXxJy NMPOTUBOMOKAPHBIM MOE3/I0M U OTCEKaMH JOJbKEeH ObITh He MeHee 700 MM.
lupuHy OTCEKOB MJsi XpaHEHHWS MPOTHUBOIOKAPHOTO OOOPYIOBaHHsS, MaTepHAOB U
MHCTPYMEHTA CJIEeNyeT IpuHUMaTh He MeHee 900 MM.

JUiHy cKilafa ClieAyeT ONpeneNisTh M0 CyMMAapHOW JUIMHE COMPSHKEHUS €r0 ¢ OTKaTOYHOU
BbIpaOOTKOM, JJIMHE COCTaBa MPOTHBOIMOXKAPHOTO IMOE3/1a U 3a30pOB C 00X €ro KOHIIOB He
menee 1000 mm.
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PacrnionoxxeHne y4acTKOBBIX KaMmep Ul XpaHEHHs ITPOTUBOIOXKAPHBIX MaTepUajioB CIIETYET
IIPEyCMAaTPUBATh CO CTOPOHBI MOCTYIIJICHUS CTPYH CBEXKETO BO3AYXA.

3.5.5.10. Kamepa norbeMHON MalIMHBI

B kamepax moabeMHBIX MAaIllMH U JIEOSHOK CIICAyeT MpeaycMaTpUBaTh JIBa X0JKa (BBIXO/A):
OJIMH - JUIsl KAHATOB, BTOPOH - JIJIsl JOCTABKU B Kamepy 000pYy/I0BaHUS U MATEPUAJIOB.

Pa3mepsl cedeHns xoKa sl JOCTaBKH 000PYI0BaHUS HEOOXOAMMO ONPEICIISATh U3 YCIOBUMA
0e30MacHOl TPAaHCIIOPTUPOBKU HAWOOJIEe KPYITHOTO Y371a WU STl MOJbEMHON MaITHBI WU
JIe0eIKu.

Pa3mepbl kamep MOABEMHBIX MAllMH ¥ JeOSJOK HAJICKHUT MPUHUMATH KOHCTPYKTHBHO C
Y4E€TOM YCTaHOBKH I'PY30IIOIBEMHBIX YCTPOKCTB ISl OOCTY)KHBAHHS U PEMOHTa 000PYy/I0BaHHUS.

B xamepax mKUBOB JOJIKHBI OBITH IPEyCMOTPEHBI MPOXOABI MEKTY (DyHIAMEHTaMHU IIIKUBOB
Y CTEHAMHU KaMephl:

C OJHOW CTOPOHBI - JIOCTATOYHBIC JJISi TPAHCIOPTUPOBKH OOOPYIOBaHHS B Kamepy
MOJ’/bEMHOU MAaIlIMHBI IPU PEMOHTE WM €€ 3aMeHe, HO He MeHee 800 mM;

C APYroi CTOPOHBI - MOHTAXHBIN Mpoxo/ mupuHoi He MeHee 500 Mm.

3.5.5.11. Kamepa nozemMHol yOOpHOIA

CranunonapHas noj3zeMHasi yOopHasi ycTpauBaeTcs B 000COOJEHHON Kamepe, COeIMHEHHOU
3ae3/I0M C OTKaTOYHOW BBIPAaOOTKOM, M 00OpydyeTcs acCeHU3AlMOHHOW BaroHeTkoil. Han
BarOHETKOH yCTpawBaeTcsl MOMOCT ¢ KaOwHO#W. Bxon B kaOuHy mpemaycMaTpuBaeTcs II0
METaJUIMYECKON JIECTHULIE.

Ot 3ae31a kaMepa yOOpHOU JOJIKHA OTAEISATHCS IBYXCTBOPUYATOM IBEPHIO C KAJTUTKOM.

Pa3mepsl kamepsl clielyeT ONpelNessTh KOHCTPYKTHBHO C YYE€TOM pa3MEIlaeMoro B HeEu
000pyIoBaHus, a TAK)KE 3a30POB H ITPOXOJIOB B COOTBeTCTBHHU ¢ TpeOoBanusmu EITb.

O6ocobneHHass BEHTIJIALMS KaMepbl JOJDKHA OCYIIECTBISATHCA 3a CUYET OOIIeIIaXTHON
JIETIPECCUU  YEepe3 BEHTIIISIIIMOHHBIA BOCCTAIOIIMK WM CKBOXHHBI, Y OCHOBAHUS KOTOPBIX
pacnoJiaraeTcsi Kamepa.

3.5.5.12. KamepsI 1151 1U3€IbHOTO CAMOXOHOI'O TPAHCIIOPTa

[Tpyu ucronp30BaHMM HAa TMOA3EMHBIX PabOTaX CaMOXOJHOTO AM3EIBHOIO TpaHCIOpTa MpU
IPOEKTUPOBAHUM FOPU30HTA  CIEAYyeT IMpelycMaTpuBaTh Kamepbl Tapaxa, pPEMOHTHOMN
MacTEpCKOM U CKJIaJla TOPIOYECMAa304YHbIX MATEPHAIIOB.

BmectumocTs rapaxka noikHa oOecreunBaTh CTOSIHKY BCErO CIIMCOYHOIO COCTaBa Mapka 3a
VCKJIIOYEHNEM MalINH, HaXOJAIINXCS B PEMOHTE.

PemoHTHYI0O MacTepckyio cieayeT NpeaycMaTpuBaTh B CIy4dae OTCYTCTBHUS BO3MOXKHOCTH
JIOCTaBKM MAIIMH Ha MIOBEPXHOCTH 0€3 pa300pKU MX Ha OCHOBHBIE Y3JIbI.

JlomyckaeTcsi pacnojio)KeHHe PEMOHTHOM MAacTepCKOM B OJHOM BBIpaOOTKE C rapakoMm Ipu
YCIIOBUUM Pa3JEJIEHNs] X HECTOPAaEMOW CTEHKOW C MPOTHBONOXAPHBIMHM ABEPSAMHM M HAJIUUUSA
HE3aBHCHUMBIX BBIXOJIOB.

Pa3zmepbl kamep rapaka 1 peMOHTHON MacTepCKON CieyeT ONpeaeisaTh ¢ yueToM rabapuToB
00CIyKMBAa€MbIX MalllMH, HEOOXOAUMBIX MPOXOAOB I JIOAEH MeXAy MalluHaMu |
BO3MOXKHOCTH MaHEBpa INpH BbE3/A€ W BbI€3/l€ MAIMHBI, UMEIOIIEeH HauOOJBIIMK paguyc
MOBOPOTA, a TAKXKE C YYETOM yCTpOHCTBa pabounuX MECT.

BricoTy kamep HE0OXOAUMO OIPENEIIATh C YU€TOM BBICOTHI pa3MEIIaeMbIX I'PY30I10IbEMHBIX
CpPEJICTB.

B cnydae pasznenpHOro pasmelieHusi Kamep rapaka 1 peMOHTHOW MacTE€pPCKOM, pacCTOSHHUE
MEXy HUMH JIOJDKHO OBITH HE MeHee 30 M.

[Tonzemusbie cknaapl 'CM crnemyer pasmemniatb B 000COOJIEHHBIX KaMepax, MMEIOLIUX He
MeHee JIBYX BBIXOJIOB B BBIPAOOTKHU, K KOTOPBIM OHHU NMPUMBIKAIOT. [Ipy 3TOM, BBIXOMBI JOJKHBI
pacrionarateCsi B HauOoJiee yNAJEHHBIX JIpyr OT Jpyra 4YacTsX Kamepbl U 000pyroBaTbcs
MPOTUBOMNOXKAPHBIMH MOSCAMU C IBYMSI METAJUTMUECKUMHU JBEPSIMH.
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YpoBeHb mouBbl kamepbl ckiaga ['CM gomkeH OBITh HIKE YPOBHS IMOYBBI IMPHIICTAIONINX
BBIpa0OTOK WM TEpea BBIXOAAaMH M3 KaMepbl JOJDKHBI OBbITh YCTPOECHBbI OETOHHBIC BaJbl.
YrayGiieHue Wi Bajbl TOJKHBI OBITh TAKMMHU, YTOOBI MCKIIIOYAJIACh BO3MOKHOCTh PAaCTCKaHUS
rOprOYE-CMa30YHbIX MAaTEPUAJIOB 3a MPEIEIIbl CKIaaa, €CIU BCS KUJKOCTh BBITEUYET U3 COCYIOB,
B KOTOPBIX OHA XpaHUTCs. ToJIMHA Bajla 10J)KHA ObITh paBHA €ro BbICOTE, HO HE MeHee 500 MM.

Cxnaa I'CM nomken pacnonarathest He Oimke 100 M OT Ipyrux MyHKTOB OOCTY)KHBAaHHMS.

B kamepax rapaxa, peMOHTHOM Mactepckodl u ckiaga I'CM cinepyer mpenycmarpuBaTh
OETOHHBIE TOJIBI.

3.5.6. [IpoTskeHHBIE TOPU3OHTAIBHBIE BEIPAOOTKH

['opu3oHTanbHBIE KalUTaJbHbIE BBIPAOOTKM IO HA3HAYCHMIO JEJIATCS Ha OTKAaTOYHBIE U
BEHTWIALIMOHHBIE.

@dopMy MONEPEevyHOro Ce4YeHUs BBIPAOOTOK CleqyeT BBIOMpPaTb B 3aBHCHUMOCTH OT MX
Ha3HAYEHUS, YCTOMYMBOCTU TOPOA U CpOKa CIykObl. B ycTOMUMBBIX MOpoAax, Kak MpaBHIIO,
cileflyeT NPUHMMATh CBOAYaTYI0 (OpPMYy C BEPTUKAIbHBIMH CTE€HaMM, IPU HEYCTOWUYMBBIX.
[0pOJIax - MOJKOBOOOPA3HYIO C MPSMBIM CBOJIOM, IPU HEYCTOMYMBBIX NOPOJAX C IyYEHUEM
HOYBBI - [T0JIKOBOOOPA3HYIO ¢ 0OpaTHBIM CBOJIOM, KPYTIIYIO MM 3JUIUIITHYECKYIO.

Pa3mepsl nonepeyHoro cevyeHus rOpU30HTAIbHBIX BHIPAOOTOK Ha MPSMBIX YYaCTKaxX CIEAYET
OIpeseNATh C y4eTOM rafapuTOB MPUMEHSEMOrO MPOXOAUYECKOro 000pya0BaHMsl, MOJIBUKHOIO
COCTaBa, IIPUMEHSAEMOI0 Ul TPAHCIOPTUPOBKHU IIOJIE3HOTO MCKOIIAEMOIr0, MaTepHAIIOB U IS
HEPEeBO3KU JII0/IeH, pa3MelleHus] TpyOONpOBOAOB U 3IIEKTPUUYECKHX Kabesei, HeoOXOAMMBIX
3a30pOB M MPOXOAOB B COOTBETCTBUU C TpeOoBanusimu EIIB, a Takke ¢ y4eTom mpomycka
HEOOXOJUMOr0 KOJMYECTBAa BO3JyXa €O CKopocThlo, pernamentupyemoit EIlIb. Ilpu
OINpEICNIEHUN Pa3MEPOB IONEPEYHOI0 CEYEHHUS BBIPAOOTOK Ha 3aKpyIJIEHUH, KPOME TOTO,
CJIElyeT YyUYUThIBATh IIPU JIOKOMOTUBHOM OTKAaTKE BEJINYUHY YILIUPEHMS, IPUHUMAEMYIO PAaBHOU C
HapyXHOU cTOpoHbI KpuBoil He MeHee 300 M, ¢ BHyTpeHHel - He MeHee 100 MM, a paccTosiHUE
MEXy OCSMHU PENNbCOBBIX IYTEH ClIEyeT yBEIUYUBaTh He MeHee 4eM Ha 300 MM 110 CpaBHEHMIO
C IIMPUHON MEXIYNYThsl HA MPSIMbIX Y4aCTKaX.

[Tpu mpoeKTUPOBAaHUM COMPSKEHUN TOPU3OHTAIBHBIX BBIPAOOTOK HEOOXOAMMO YUYMTHIBATH
pa3Mepbl CEYEHHMI COMNpsAraeMbIX BBIPAOOTOK, MX B3aMMHOE BIMSHHE, radapuThl MOJABUKHOIO
COCTaBa, TUIBI CTPEJIOYHBIX MEPEBOJOB U YIJIbI OTBETBJIECHUH MpU COONIOJCHUHM HEOOXOAMMBIX
IIPOXO/I0B, 3a30POB U YILIMPEHUM.

Bei0op Tuna u pacyer napaMeTpoB Kpenu BhIPAOOTOK CeIyeT MPOU3BOAUTH B COOTBETCTBUU
¢ TpeboBanusmu TitaBel CHull 11-94-80 "Tloa3emMHBIe TOPHBIE BRIPAOOTKH".

B ropusoHTasbHBIX BBIpa0OTKax HEOOXOAMMO IpelycMaTpuBaTh BOJOOTIMBHBIE KaHaBKU
OTKPBITOTO WJIM 3aKpbITOro THUMa. ['eoMeTpuueckue mapaMeTpbl U IMPOIMYCKHYIO CIHOCOOHOCTh
KaHAaBOK CJIEJyeT ONpPEIeNsITh B COOTBETCTBUM C KOHKPETHBIMH T'HAPOI€OJOTHYECKUMU
ycioBusiMu. KaHaBKM TOJKHBI KPEUTHCSI OETOHOM HE3aBUCHUMO OT THIIa KpENu BhIPaOOTOK.

3.6. Cucrembl pa3padoTkun

['maBHBIM TpeOOBaHMEM MpPU PELUICHHUH BOIPOCOB BBIOOpA CHCTEMBbI pa3pabOTKU SIBISETCS
NPaBUJIbHBIN U BCECTOPOHHUN y4eT BIUSHHUS MHOTOYUCIEHHBIX TOPHOI€0JIOTHYECKUX (PAKTOPOB:
pasMephl 10 MPOCTUPAHUIO, MOIIHOCTh, YrOJI MaJeHHUs W TIIyOMHAa pacipOCTPaHEHUS PYIHOU
3aJIeKHU, KPEMOCTh, INIOTHOCTh, COJIEPKAaHHUE TOJIE3HBIX KOMIIOHEHTOB B PYZ€ M BO BMEIIAIOLINX
opojax u T.1I.

Jns pa3paboTKM MECTOPOKICHMH pPyJl YEPHBIX M IBETHBIX METaNIOB MPHUMEHSIOTCS, Kak
NPaBUJIO, CUCTEMBI pPa3pabOTKH, KOTOPHIE PEKOMEHAYIOTCS M OOOCHOBBIBAIOTCS HAyYHO-
UCCIIEI0OBATEILCKUMH HHCTUTYTaMH OTPACIIH.

OKOHUaTeIbHBIN BHIOOP TEXHOJOTHUU TMOJ3EMHON pa3pabOTKH MECTOPOXKICHUN JemaeTcst
NPOEKTHBIMH OPTraHU3ALMsIMH C Y4ETOM T'OPHOTEOJIOTHYECKUX YCIOBUH OTPabOTKH PYAHBIX
3ajexel, oOecrieueHus] KOMIUIEKCHOM MeXaHH3alMi TOpHBIX paboT M Hauboiiee IOJHOTO
HSKOHOMHMUYECKH I1€JIECOO0PAa3HOCTH U3BJCUEHHUs pyJbl U3 HeIp, MPaKTUYECKOrO OIbITa
IPUMEHEHHS CUCTEM Ha MIPOEKTUPYEMOM TPEIIPUSTHH.
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[Tpu 3TOM TOMKHO OBITH TOCTUTHYTO:

obecrieueHre HEOOXOIUMBIX TPEOOBaHMI O€30MACHOCTH TPY/a Ha MPOXOTYECKUX U OUUCTHBIX
paborax;

3HAYUTENIbHBII POCT MPOU3BOIUTENILHOCTH TPY/a TOPHOPadOUUX;

COKpaleHue 00beMOB MOArOTOBUTENIbHO-HAPE3HBIX padoT;

CHI)KEHHE ce0eCTOMMOCTHU AOOBIYM PY/IbI 10 CUCTEME;

BO3MOXXHOCTh IIUPOKOTO HCIOJIB30BAHUS HAYYHBIX METOJOB OpraHM3alud Tpylda u
MIPOU3BO/ICTBA;

MOBBIIICHIE HHTEHCUBHOCTY TOPHBIX pa0OT M IOCTH)KEHUE MX BBHICOKON KOHIICHTPAIIHH,

o0ecrieueHrne yCTOMYMBONH PUTMUYHON PabOTHI IIaXThI MO BbIAAYE PY/IbI;

MOBBIIIIEHUE KYJIBTYpPhl U KAUECTBEHHOE U3MEHEHHE XapaKkTepa Tpy1a ropHopabounX.

B cnydae, korma B KOHKPETHBIX TOPHOTE€OJIOTMUECKUX YCIOBHUAX BO3MOKHO NPUMEHEHUE
HECKOJIbKUX CHCTEM pa3padOTKU M HKOHOMHYHOCTH TOTO WJIM MHOTO BapHaHTa CHUCTEMbI HE
ABIIIETCS.  OYEBUIHOW, HEOOXOJMMO  BBIINOJHATH  TEXHUKO-DKOHOMHYECKOE CpPaBHEHHE
paccMaTpUBaEMbIX BAPHAHTOB.

OCHOBHBIMH TIOKA3aTEJSIMU IIPH BHIOOPE SKOHOMHUYECKHU 11€71€CO00Pa3HOM CUCTEMBI CITYXKaT:

CpaBHUTENbHAS SKOHOMHUYECKast 23 PEeKTHBHOCTh CUCTEM Pa3pabOTKH;

MOTEPH PY/Ibl U MOJIE3HBIX KOMIIOHEHTOB MPH J100bIYE;

CpaBHUTENbHAs IPON3BOIUTEILHOCTD TPY/IA,;

CTENEeHH KOMIUIEKCHOCTU OCBOCHHSI MECTOPOXKICHHS U yiiepOa OKpyXKarouled MmpHpoaHOi
cpezie pH BEACHUU TOPHBIX paboT.

TeXHUKO-IPKOHOMUYECKOE CpaBHEHHE BBIOMPAEMBIX CHCTEM pa3paboTKU IenecooOpazHo
BBITIOJIHATH C momomipio DBM mno makeram mnpuxiaaHeix nporpamm "HMutmon" u "Pyna",
pa3pabotannsim UI'J] AH Ka3zCCP.

[To mpuHATBEIM cucTeMaM pPa3pabOTKHM B TMOSICHUTEILHOW 3alMCKe MPUBOAUTCS OIMCAHHE
TEXHOJIOTUM OYHCTHOM BBIEMKH, MPOXOJIKHU MOATOTOBUTEIBHO-HAPE3HBIX BBIPAOOTOK U
IPUMEHSIEMOT0 000PYAOBaHUS [T BEJICHUS TOPHBIX padoT.

[To kaxmoW cHUCTeMe OCYIIECTBISETCS TMOJCYET O0BEMOB TOPHBIX paboT 1Mo
CPEIHEB3BEIICHHOMY OJIOKY C 3amojHeHueM Tadmuisl o ¢opme 1. CeueHne BhIpaOOTOK IpU
HTOM BBIOMpAETCs B 3aBUCHMOCTH OT MPUHUMAEMOTO 00OPYIOBAHHUS U YBSA3BIBAETCS C THIIOBHIMU
CCUCHHSIMH.

Pacnipenenenue 3amacoB pybl MPOSKTHPYEMOrO 3TaKa MO CHUCTEMaM Pa3padOTKU M BUJAM
paboT, ToKas3arenu M3BJICUCHHUS PYAbI, IOTEPh U 3aCOPEHUs, CPEIHEE COJCpIKAHUE ITOJIE3HOTO
KOMIIOHEHTa B JOOBITOM TOBAPHOH py/ie PACCUUTHIBAIOTCS U CBOASITCS B TaOIUYHYIO hopmy 2.

[To 00OCHOBaHHOMY W TPHUHSATOMY TMPOLEHTY YYacTUs KaXJOTO BapHaHTa CHCTEMBI
pa3paboTku B o0mieil noObrue pyaHuka (rpada 2) ompeaenstoTcs WTOTOBBIC 3amachl MO BCEM
cucrteMaM (rpada 3).

[To pacyeTHBIM AAaHHBIM TPOILEHTHOTO YYacTUs BHJIOB paboT 3amonusiercs rpada 4 u
OTIPEIETISIOTCS 3amackl Mo BujaM pabot (rpada 3).

KonnuectBennsie motepu (rpada 7) pacCUUTHIBAIOTCS OT 3alacoB, MPUHATHIX TPU
MPOEKTUPOBAHUHU (T€OJIOTMUECKHUX ).

[TpombinienHble  3amackl (Tpada 5) ompenensiorTcs Kak pa3HOCTh MEXAY 3aracamu,
MPUHSTHIMU TIPU TIPOSKTUPOBAHNH, W KOJMYCCTBEHHBIMH MOTEPSMHU. [IPOIICHT MPOMBITTUICHHBIX
3amacoB (Tpada 6) MpUHUMAETCs OT 3aMlacoB, MPUHATHIX K MPOSKTUPOBAHUIO COOTBETCTBEHHO I10
BHJIaM pabOT U UTOTO TIO0 CUCTEME (CHCTEMaM).

BecoBoe kxonuuecTBO nmpuMeIInBaeMbIX nopos (rpada 9) onpenensercs:

— Qﬁpﬁ'ﬂi % R
100- R (3.80)

rne: Qupoy - MPOMBILIUIEHHBIE 3aMACHI, T;
R - pazyboxuBanue, %.
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Bcero nobwsiBaemoii pyzast (rpada 11) ompenensercss kKak cyMMa UCTHMHHOTO W3BIICUEHHS U

3aCOpEHUS 0 BUaM padOT M UTOTaM TI0 CUCTEME (CHCTEMaM).

Pacnpenenenne n00bIBaeMON  pyabl
PacCUYUTHIBACTCS OT UTOTO 10 CUCTEME (CHCTEMaM).
Conepxanwne nosnesHoro kommnonenta (I1.K.) B noOwiToit pyne (rpada 16):

(100 - RW)xa,, + R¥ixa

100

3ar
¥,

B TMpOIECHTax 10 BuaaMm pador (Tpada

TAC: Qg - conepxanue [1.K. B maccuse, %;
sac - copepxanne [1.K. B pazyboxkuBaromux mopoaax, %.
Conepxanne [1.K. B MaccuBe MpuHUMAETCS pacCYMTAHHOE B T€OJIOTHYSCKOM YaCcTH MPOCKTA.
Conepxanne [1.K. B pa3y00oKUBaIOIINX MOPOAAX PACCUUTHIBACTCS, ICXOISI U3 TEOJIOTHUECKUX
JAHHBIX W WHCTPYKIHMHA IO OMPEACIICHUIO, YYEeTY dKOHOMHYECKOW OIICHKE M HOPMHUPOBAHHIO

IIOTEPH PYIBIL.

12)

(3.81)

PacnipeneneHne cMeHHOW MOOBIYHM PYIbI U BBIIAYH ITYCTOH MOPOJBI IO CUCTEMaM M BHJIaM
paboT pacCYUTHIBACTCS M CBOJIUTCS B TaOHITy 1Mo hopme 3.

OOBeMBI TOPHBIX PA0OT MO CPETHEB3BEIICHHOMY OJIOKY
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[To mpuHATOMY MPOLIEHTY YyYacTHUsl Ka)XJOTO BapuUaHTa CHCTEMbI pa3pabOTKH U TOIOBOM
JOOBIYM OTIpeieNsieTcsl CMeHHas 1o0br4a pyasl (rpada 3).
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[To pacueTHBIM TaHHBIM MPOLIEHTHOT'O y4acThs BUJOB padoT (dopma 1), 3amonustorcst rpadbl
4, 6,10, 11, 12 u onpeaensroTcss 00beMbl CMEHHOM JOOBIYM TOBAPHOM PYHIBI M BBIJAYH ITYCTHIX
nopox (rpadwt 5, 7, 9, 13, 14, 15, 16).

Hwxe mpuBOASTCS OCHOBHBIC METOJAMYECCKHE MPHUHIIUIBI MPOSKTUPOBAHHUS KOHCTPYKTHBHBIX
napaMeTpoB CHCTEM pPa3paboTKH, HanboJiee pacHpOCTPAHEHHBIX HPU JOOBIYE pPYyI YEPHBIX U
[[BETHBIX METAJIIOB.

KamepHo-cTonboBast cucrema pa3padoTku

[Tpu mageHnu pyIHOTO Teja Mo YriioM He 6oJiee 8° KaMephl pacroiarath 1o NpOCTUPAHUIO U
10 BOCCTaHUIO, IPU MAJEHUU PYIHOrO TeJla MO YoM §° - 110 IPOCTUPAHUIO WU IUarOHaIbHO,
oOecrnieunBasi MOAbEM MOUBHI KAMEPHI O] YIIIOM He Ooee 8°.

[Ipy MoOIIHOCTH PYAHOro Tena A0 8 M NPOU3BOAUTH OJHOCIONHYIO BBIEMKY Kamep, NpHU
0oJIbIIIEH MOIIIHOCTH - IBYX M TPEXCJIOWHYIO C ONEPEKEHUEM padOT Ha BEPXHEM ciioe Ha 15-20 m
10 OTHOLIEHUIO K HI)KHEMY.

TeXHUKO-IDKOHOMUYECKHE IIO0Ka3aTeld IMPOEKTUPYEeMOW KaMEpHO-CTOJOOBOMH CHCTEMBI
pa3pabOTKU HE T0JKHBI CYLIECTBEHHO OTJINYAThCS OT IPUBEJEHHBIX B Ta0I. 3.4.

Tabnuua 3.4
TeXHUKO-2KOHOMUYECKHE [T0Ka3aTEIN KaMEPHO-CTOI00BOM CUCTEMBI Pa3pabOTKU
Hokasarenn MOIIHOCTh PYJHOTO TeJia, M
Jdo4| 46 | 6-8 8-18
V [IenbHBIH 00BEM TT0ATOTOBHTEIHHO-HAPE3HBIX PAOOT, M°/de.-CMEHY 45-35]35-25(25-15| 15 u menee
TIpOH3BOINTEIHHOCTE TPY/IA PAGOUEro 10 CHCTEME, M~/UelL.-CMEHY 10-15(15-20|15-20 20-30

Cucrema pa3paboTKH ¢ JOCTAaBKOM py/bl CUJION B3pbIBa

Jlnist GypeHust CKBaXXMH, BBIITyCKa pY/Ibl, JOCTABKH €€ K PYJOCHYCKaM WJIM COOPHBIM ITyHKTaM,
JUTSL 3a9MCTKU TTOYBBI KAMEP OT OCTATKOB OTOUTOU PY/IbI, TPOXOAKH IMOATOTOBUTEIBHO-HAPE3HBIX
BbIpa0OTOK, a TaKXKe U1 MEXaHW3aLUU BCIIOMOraTeNbHBIX PabOT MPUMEHSETCs, KaK MpaBuIoO,
CaMOXOJIHOE€ 00OpyZOBaHHE.

[Torpy3ouHo-10CTaBOYHOE OOOPYZOBAaHUE JAOJKHO OBITH 0OecrneueHO OTOUTOW pynod He
MEHee YeM Ha JIB€ CMEHBI paOOTHI.

TexXHUKO-IKOHOMHUECKUE MOKa3aTeal MPOEKTHUPYEMOW CHUCTEMBI pa3padOTKHU C JOCTaBKOU
PYIBI CHIION B3pBIBA HE TOJKHBI CYIIECTBEHHO OTJIMYATHCS OT MPUBEACHHBIX HUXKE:

VY aenbHbINH 00bEM MOATOTOBUTEIBLHO-HAPE3HBIX paldoT, M/1000T  30-70

VY nenwusiil pacxon BB Ha ot0oiiky, Kr/T 0,4-1,2

[Tpon3BoUTENBEHOCTD TPyAa paboUero 1o cucTeme, M /yes.-cMeny  15-35

CucreMbl p33pa60TKI/I MOA3TAXKHBIX MITPEKOB U 3TAXKHO-KaMCPHas

BeicoTy nmompTaxeil nmpu noadTaxkHoi oTtOoiike nmpuHUMaTh He Oosee 20 M. IIpu momHocTH
3anexu 10 20 M KaMepbl, Kak MpaBuilo, pacrosaraTh o npoctupanuto. [Ipu MomHoCTH 3anexu
cBeiie 20 M KaMmepbl CleAyeT pacroyiaraTb BKPECT NMPOCTUPAHUS M MUX JUIMHA JOJDKHA OBITh
OrpaHMuY€Ha MOIIHOCTBIO pyAHOro Tena. Pa3mepbl MONYCTUMBIX OOHaXKEHUN pyaAbl U
BMEILAIOIIKX [TOPOJ CIECLYET ONPEACIIATH 10 PE3YJIbTaTaM UCCIIEIOBAHUN UIIU 110 AaHAJIOTHUH.

TeXHUKO-IPKOHOMUYECKHE T10Ka3aTeld IMPOEKTUPYEMBIX CHCTEM pa3pabdOTKH IMOAITAKHBIX

IITPCKOB U 3TaH(H0-KaMepH0fI HC OOJDKHBI CYIICCTBCHHO OTIMYATLCA OT NPUBCACHHLIX B TalII.
3.5.

Tabmnuua 3.5

TeXHUKO-IPKOHOMUYECKHE MTOKa3aTeIu CUCTEM Pa3pabOTKHU MOAITAKHBIX IITPEKOB U ATAXKHO-
KaMEpHOU

Cucrema pa3pabOTKH

[Tokazarenu MOJADTAXKHBIC IITPECKU

3TaXXHO-KaMepHast
(opTHI)
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V [ebHBIH 0GbEM TOATOTOBHTEILHO-HAPE3HBIX paboT, M>/1000 T 20-90 30-35

[IpOH3BO IUTEILHOCTh TPYAA PAGOUEro [0 CHCTEME, M /4ei.CMEHY 10-30 20-35

Cucremsl pa3pabOTKU ¢ Mara3uHUPOBAHUEM PYIbI

B 3aBHCHMOCTH OT TOPHO-TEOJOTMYECKHX YCIOBHH CIEIyeT MO BO3MOXXHOCTH HPUMEHSTH
BapHUaHThl CUCTEM, MUCKIIIOYAIOIME HEOOX0AUMOCTh NPeObIBAHNUS JIIOJEH B IPOCTPAHCTBE, B TOM
qucie:

C Mara3uHUpOBaHMEM pyZAbl, OTOMBAEMOW IIIyOOKMMH CKBa)XMHaMU U3 (DIaHIOBBIX
BOCCTAIOIINX;

C Mara3uHUpOBaHMEM pyJAbl, OTOMBaeMOW KOPOTKUMHM CKB@)XKMHAMM M3 COJIMIKEHHBIX
BOCCTAIOMIMX (C MCIIOJIb30BAaHHEM MEXaHU3UPOBAHHBIX KOMILJICKCOB).

[TapameTpsl OUUCTHOTO OJI0KA HE JJOJKHBI CYHIECTBEHHO OTIMYATHCS OT IPUBEJCHHBIX HUKE!

BbIcOTa OJ0Ka (3Taxa) - 40-50 m;

mtnHa 0soka - 50-60 Mm;

muprHa O6J10Ka (KaMephl) paBHA MOIIHOCTH PYIHOTO Tela, HO He MeHee 1 M;

paccTosHUe MeXAy OypOBBIMH BOCCTAlOIIMMHU IpU BapUaHTE CHUCTEMbI pa3pabOTKH ¢
OTOOWKOH pyabl TIyOOKMMH CKBaXHHAMH 14-16 M (Tpu yCcIOBHM BBIICPKAHHOW MOIIHOCTH
PYAHOTIO Teja KaK M0 MPOCTUPAHHIO, TaK U 110 BOCCTAHUIO - 10 20 M);

MIMPHHA MEXKTYy KaMEPHBIX IIEITMKOB (IIPH MOIIHOCTH PYAHOTO Tena 6osee 3 M) - 6-10 M, ipu
MOITHOCTH PYAHBIX TeJI MEHee 3 M MEeXIyKaMepHBIC LIEJTHKE MOXXHO HE COCTaBIATh, MX POJb
BBINOJIHAIOT 3aKPEIJICHHbIE CIUIOIIHON BEHII0BOM Kpenbio 0J0KOBbIE BOCCTAIOILUE.

[lpuHumaemMble B TIPOEKT€  TEXHHKO-DKOHOMHUYECKHE  IOKA3aTeNld  CHCTEMBI  C
Mara3uHUpPOBAaHUEM PYJIbl HE IOJIKHBI CYILIECTBEHHO OTJINYATHCS OT MPUBEIEHHBIX HUXKE:

YAENBHBIHA 00BEM TOATOTOBHTEIFHO-HAPE3HBIX paboT, M%/1000 T 30-100;

ynenbHbIN pacxon BB Ha oT6oiiky, Kr/m® 1,2-1,9;

IPOM3BOIUTENILHOCTh TPyAa pabouero 1mo cucrteme

npu 0TOOIKe, M~/4e.CMEHy:

MEJIKOIIITYPOBOM 4-6,5;
rIyOOKHMHU CKBaKUHAMU 9-12;
CpeIHsIS TPOU3BOUTEIIEHOCTH 0JI0Ka, THIC.T/MEC. 6-7.

Cucrema pa3pabOoTKH ¢ 3aKJIaKON BRIPaOOTaHHOTO MPOCTPAHCTBA.
OO01He mMoON0XKEHUSA

[TapameTpbl BHIEMOYHOT'O y4YacTKa OMPEAETSIOTCS B MPOEKTE, UCXOJ U3 TEXHOJIOTMUYECKUX
COOOpakeHH#, BO3MOXKHOCTH Haunbosnee dSPGEKTUBHOTO HCHOJIB30BAHUS  CAMOXOJIHOTO
o0opymoBaHus U TpeOOBaHMI OE30MACHOCTH BEIEHUS TOPHBIX PadoT.

HopMaTuBHYIO MPOYHOCTH 3aKJIAJIKH OMPEACTIATh B 3aBUCUMOCTH OT (PU3UKO-MEXaHUIECKUX
CBOMCTB pyd M BMELIAIOUINX MOPOJ, MapaMETPOB HCKYCCTBEHHBIX OMOP U KOHCTPYKTHBHBIX
9JIEMEHTOB OYMCTHBIX KaMep 0 PEKOMEHIAIUSM HayIHO-HUCCIICIOBATEIILCKIX HHCTHTYTOB.

Jlns ympoIlneHus cXeM IMOATOTOBKH, YMYUIICHHs YCIOBUN BEHTHJIALIMUA U PELICHUS IPYTUX
TEXHOJIOTUYECKUX 33aJad PEKOMEHIYeTCsl CO37aBaTh B TBEPICIOMICH 3akjanke (B MOMEHT ee
HAXO0XJICHUA B KUAKOU (haze) KaHaIbl U BRIPAOOTKU C TIOMOIIIBIO TepeHOCHbIX omanyook (I10).

CucremMa ropu30HTaIbHBIX CJIOEB C TBEPCIOLIEH 3aKIaaKOM

a) BapuaHT ¢ BocXoaIMM NOPSAKOM BBIEMKH CIIOEB:

lupuny ciosi MPUHUMATh B 3aBHCUMOCTH OT YCTOWYHMBOCTH PYA, MPOYHOCTH 3aKJIAJKH U
TUIIA IPUMEHSAEMOT0 000PYIOBaHUS.

TonmuHa 0TOMBAaEMOTO CIIOS OMPEeNseTCs THIIOM OYpOBBIX MAIlUH, JOITyCKaeMmas BBICOTA
HE3aJI0)KEHHOT'0 IPOCTPAHCTBA - YCTOMUMBOCTBIO PYAHOI CTEHKH OYMCTHOM BBIPAOOTKH, a TAKXKe
TUIIOM 00OpynoBaHUs JUIsl OypeHHs, 0€30MacHOr0 OCMOTpA, KPEreHUs U cOOpKU KPOBIU U
CTEHOK, HO OHHU H€ JIOJDKHBI TpEBBIIIATh BENWYMH, yKa3aHHbIX B § 2.7 "HMHcTpykumu mno
0e30macHOMY MPUMEHEHHIO CAMOXOTHOTO 000PY0BaHUS B MTOA3EMHBIX PyTHUKAX".
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JlnuHy O5oKa MPUHUMATH B Mpeeiax YABOSHHOW ONTUMATbHOW JUTMHBI JOCTaBKH PYIBI Ha
cioe. [Ipu ckpenepHol AOCTaBKE MAaKCUMAJIbHYIO JUIMHY CKpENepOBaHUs NPUHUMATh paBHOM 30
M.

[Ipy npuMeHeHHWU TBEpACIONICH 3aKJIaKu pyJHOE Telo cienyer pa3padaTeiBaTh 6e€3
OCTaBJICHUS] MEKTYOJIOKOBBIX I[ETUKOB.

HopMaTuBHYI0 MpOYHOCTH TBEPACIOIICH 3aKIaIK1 B IOUYBE OUUCTHOM BHIPAOOTKHU ONpPEAETSATh
U3 ycinoBuid paboThl Ha HEW camoxoiHoro obopynoBanus. s xoBmoBbix [ITM mpouHocTh
BEPXHEr0 CJI0s 3aKJIaJ0YHOro MaccuBa Ha riyOouny 0,5 M Ipu NPOYHOCTH OCTAJLHOM YacTu
3akiagouHoro maccusa 0,3-0,5 MIla npuHUMaTh CleayONIYIO:

rpy3onoabeMHocTh [ITM, T O S
2
HOPMATHBHYIO TPOYHOCTH, mmouBbl, ( [ 1
MlIla 7 ,0 5.

[Ipu BbICOTE BEpPTHKAIbHBIX OOHAXKEHUN 1O 7 M HOPMATUBHYIO IMPOYHOCTH 3aKIAIKU B
oOHaxxeHuu npuHumars 0,7 Ml1a.

s yaydiieHus apeHaka BOJbI PU THAPABIMYECKON U TBEPACIOIIEH 3aKiIalkax MMOYBe CIIOS
clemyeT npuaaBaTh YKJIOH He MeHee 1-2°.

0) BapuaHT ¢ HUCXOJAIIUM MOPSAIKOM BBIEMKH CIIOEB:

BricoTy ciiosi mpuHUMATh ¢ YYETOM IMMapaMeTpoOB OYpPOBBIX M KPOBJICOOOPOUHBIX MAIIUMH U
YCTOHYMBOCTU CTEHOK OYMCTHOI BBIPAOOTKHU.

[Tpu pa3paboTKe y4acCTKOB CO CJIAOBIMH PyJAaMH M y TEKTOHHYECKUX HAPYIICHHH C SPKO
BBIPQXEHHOW 30HOM IPOOJIEHUS U PACIIONOKEHUEM OUMCTHBIX BHIPAOOTOK MapaiebHO WU MO
yriaom MeHee 30° K JIMHUM TNPOCTHUPAHUS IUJIOCKOCTH HAPYIICHHS BBICOTY CJOS CIEAYyeT
npuHuMath He Oonee 4 M. IlupuHy OYHCTHBIX BBIPAOOTOK OMPEIENATH B BEPXHEM CIIOE
HApYIIEHHOCTBIO MOPOJ KPOBJIU, B HMKHUX CIIOSIX - HOPMATUBHOW MPOYHOCTHIO U CTPYKTYpOH
TBEPACIOIIEH 3aKIIaIKU.

HopmaTuBHyI0O MpOYHOCTH 3aKJIaJOYHOIO MacCHMBa B CMEXKHOW 3aXOJKe Ha MOMEHT €€
oOHaxeHHs mpuHUMaTh paBHO# 1 MIla, B KpoBiie BbIpaOOTKH MpU MIHPUHE BBIPAOOTKU HE OoJiee
6 M - 4 MIla, npu mmpune Beipabotku 6-8 M - 8 MI]a.

TonmuHa MOHOTUTHOTO CJIOS 3aKJAJKU B KpOBJE BBIPAOOTKM MpH IIUPUHE HE Oojee 6 M
JoJKHa ObITh He MeHee 1 M, a mpu mmpuHe 6-8 M - 1,2 M. [Ipu MolHOCTH pyJIHOrO Tena He
Oosee 8 M BBIEMKY CIIOSI JOMYCKAETCsl OCYIIECTBISATH CIIONIHBIM 3a00€M M0 MPOCTUPAHUIO, IPU
OoJIbIIIel MOIIIHOCTH - 3aXOJKaMH BBICOTOM Takke He Oojee 8 m. Ilpu 3TOM 3aX0aKU MOXKHO
oTpabaThIBaTh MOCIEIOBATENBHO JIN0O0 Yepe3 OAHY.

OrnepexkeHrEe OYMCTHBIX padOT B JBYX CMEXHBIX IO BBICOTE CJIOSIX MPUHUMATh B Mpejenax 8
M. Pa3HOCTh OTMETOK TOYBBI COCEIHUX 3aXOJ0K, MOAPadaThIBAEMBIX B TOCIEICTBHH OIHOMN
3aXO0JIKOW HUKEJICKAIIETO CII0sI, HE TOJDKHA MpeBbImarh + 0,4 M.

J171st MOTHOTHI 3aKJIAJKU BEIPaOOTaHHOTO MPOCTPAHCTBA OYUCTHBIM BhIPAOOTKAM HEOOXOAUMO
MpUAaBaTh YKJIOH HE MEHEE yIila paCTeKaHUs 3aKJIa0YHON CMECH.

KamepHbie cucTeMsl pa3paboTKu ¢ TBEpJIEIOIIeH 3aKiIaKon

BolemMky pynbl mpu  KaMepHO-LEIMKOBOW CHCTEME pa3padOTKH C 3aKjiaJKod cleayeT
IPOBOJIUTH 0€3 3aX0/1a JII0/Iel B OYMCTHOE MPOCTPaHCTBO. [Ipu 3TOM BBIEMKY KaMep U LEINKOB B
3aBHCHMOCTH OT YIJIa IaJICHUS 3aJIEKH CIEAYET OCYIECTBIATh OJHOU U3 CUCTEM:

IIOJIOTHE 3aJIEXKU - CUCTEMOM MOADTAXKHBIX IITPEKOB;

HAaKJIOHHBIE 3aJI€KH - CUCTEMOM C IOCTAaBKOW PyJIbl CUIION B3PbIBA;

KPYTOIAA0IINE 3aJIEKU - CHCTEMOI MOI3TaXKHBIX IITPEKOB (OPTOB).

CucremMa noJ3Ta)KHOTO OOpYILIEHUs

CI/ICTCMy MMOJA2TaXXHOI'o 06py1].IeHI/I$I MOXXHO IIPUMCHATHL B BapHaHTax C IJIOMIaAHBIM U
TOPLECBBIM BBIITYCKaAMU PYAbI. B INEpBOM CiIyda€ H3 OOCTAaBOYHBIX BBIpa6OTOK IpoxXoaiaT
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HOTPY304YHBIE 33a€3]1bl M IPOM3BOIAT MAaCCOBYIO OTOOWKY pyZbl B OJIOKE, BO BTOPOM - MAaCCOBYIO
WJIU TIOCTIOMHYIO OTOOMKY PY/IBI.

OcHOBHBIE TTApaMETPBI CUCTEMBI Pa3pabOTKH:

nivHa 610ka - 1o 100 M,

BBICOTa O110Ka - 10 100 M,

BBICOTA ImojaTaxka - 10-20 M,

mprHa OJI0Ka IO MOIITHOCTH PYAHOTO TeNa - He MeHee 35 M.

CucreMy NOIITaXHOIO OOPYIIEHUS C TOPLEBBIM IOCJIOMHBIM BBIIYCKOM pPYIbl U
UCTIOJIb30BAaHUEM CAMOXOJHOTO O0OpYIOBaHUS MPHUMEHATH B JIBYX BapHaHTaX: C OCTABJICHHUEM
iy 6e3 OCTaBJICHHs BPEMEHHOIO KO3bIpbKa HaJl JOCTABOUYHBIMHU BBIPAOOTKAMHU.

[Ipu ocTaBneHNH KO3bIpbKAa OCHOBHBIC 3amachl MOJAITAXKa, HAXOIAIIMECS HAaJ KO3BIPHKOM U
oTOMBaeMble B IIEPBYIO Ouepeilb, MOXKHO 0OypuBaTh M3 OypOBOW BBIPAOOTKH, PACIIOIOKEHHON
BBIIIIE TOPU30HTA JIOCTaBKAMU, M U3 MTOTPY304HO-I0CTABOYHOM BBIpaOOTKU. B mocnennem ciyuae
KO3BbIpEK 00pa3zyeTcsi B pe3ysibTaTe Hel03apsKeHHs CKBAXKHH.

JocTtaBouynble BBIpaOOTKHM pacroiaraTb B 3ajeXaX MOIIHOCThIO Oojee 35 M BKpecT
IPOCTHUPaHHUs, IIPY MEHbLIEH MOIIHOCTHU - 0 MPOCTUPAHUIO WIK JUArOHaJIbHO K IPOCTUPAHHUIO,
€CJIM HET OIPAHUYEHUMN 110 YCTOMYMBOCTH PYA U IIOPOI.

JU1s OBBIIIEHUST YCTOMYMBOCTH AHUIIA 0J0Ka TOPLEBON BBITYCK MOKHO IMPOU3BOJUTH Yepes
OKHa B IOTOJIOYMHE JOCTAaBOYHOW BBIPAOOTKH, KOTOPHIE CO3/AIOT IMOCIEIOBATEIBHO 1O Mepe
BBIITyCKa pynbl. B 3TOM cityyae cTOpoHy KBaJpara OKHa CleAyeT MPUHUMATh PaBHOM IHIMPHHE
BBIPAOOTKH.

Jlo Hayasia OYMCTHBIX pabOT HEOOXOAUMO MPOUTH:

HAKJIOHHBIH  CBhE3J Ui CaMOXOJHOTO  OOOpYIOBaHWS, KOTOPBIA MOXET HWMETh
IPSMOJIMHEHHYIO 3Ur3aroo0pa3HyIo Tpaccy;

MOJPTAXHBIE OyPOBBIE U JOCTABOYHBIE BEIPAOOTKH, BOCCTAIOUIHE (PYIOCITYCKH);

KaMephbl CONPSHKEHUS PyIOCITYCKOB € MOA3TAXXHBIMU BIpaOOTKaMH;

BEHTHJISIIHOHHBIE BBIPAOOTKH (TIpH HEOOXOAMMOCTH).

TexXHUKO-7KOHOMHUYECKUE OKA3aTeNId NPOEKTUPYEMOW CUCTEMbI pa3pabOTKH IMOAITaKHOTO
0OpyIIeHHUS HE JOJDKHBI CYIIECTBEHHO OTJIMYATHCS OT IMPUBEACHHBIX HUXKE:

VY aenbHbINH 00beM MOATOTOBUTEIBLHO-HAPE3HBIX paldoT, M>/1000 T 30-90
Vnenwusiil pacxon BB Ha ot0oiiky, Kr/M° 1,2-1,3
Cpennsisi pOU3BOAUTEIBHOCTE OJI0KA, THIC.T/MEC. 15-50
IIpON3BOUTEIBHOCTS TPY/Ia pAGOUEro Mo CHCTEME, M /4eIL.CM 10-30

Cuctema 3TaXXHOTr0 OOpYyIICHHS

CucreMy NpUMEHSATH MPU HECIIEKHUBAIOLIEHCS U HECAMOBO3TOparoLel pyae.

[Ipu pa3paboTke HEYCTOMUMBBIX M TPELIMHOBATHIX PYIHBIX TeJd CIEAYeT NpPUHUMATh
OJIHOCTaIUIHYIO BBIEMKY.

[Tpu nByXCTaguilHON BbIEMKE OYEPEIHOCTh U CPOKU pa3pabOTKU 3aracoB B ATaXKE JOJKHBI
UCKJII0YaTh HaKaIlJIMBaHUE 3a11acoB PY/Ibl B LIEJTMKAaX U KOHCEPBAIMIO PYIHBIX IJIOLIAIEH.

OOpylieHne LENIMKOB H  TOTOJIOYMH B OJIOKaX HAa KOMIICHCALMOHHBIE KaMmephl
IpelycMaTpuBaTh B OJIUH IPUEM.

O0beM KOMIEHCALMOHHBIX KaMep JO0JDKEeH obecrednBaTh K03()(GUIMEHT pa3phIXJIeHUs pyIbl
nocie oToolku He MeHee 1,15. Pazmepsl kamep st BHOBb CTPOAIIETOCS pyAHUKA IPUHUMATH 110
aHaJIOraM WM pe3yJIbTaTaM MCCIEA0BAHNM.

Pa3meps! 0;10KOB B mlaHE BBIOMPATH C YYETOM TOPHOTEXHUUYECKUX YCIOBUN TaK, 4TOOBI MpuU
3(pPEKTUBHOM HCIOJIB30BAaHUHM TPHHATOTO 000pYHOBaHMS OBLJIO O0ECHEeYeHO IUIaHOMEPHOE
00pyIIeHHe HAJIETAIONUX TTOPOI.

Jnist pa3paboTKu MOULIHBIX, a TAK)KE KPYTONAaloIuX 3alexel 110001 MOIHOCTH NPUHUMATh
MaKCHMaJIbHO BO3MOKHYIO B KOHKPETHBIX YCIOBUSAX BBICOTY OJIOKA.

[Ipu moaroroBke OJOKOB M TMaHENeW K OYMCTHOW BBIEMKE HEOOXOIMMO IPOXOIHUTH
HAKJIOHHBIN cbhe3]1 (OJI0KOBBIN, YHaCTKOBBIN) JUIs IEPEABMXKEHUS CAMOXOIHOTO 000py10BaHUSI.
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BricoTy momsTaka (mpu oOypHBAaHUU W3 MOJATAXHBIX BBIPAOOTOK) MPUHUMAThH B Mpeaenax
12-40 m. MenbIe 3HAYEHUS COOTBETCTBYIOT NMPUMEHEHHIO CKBAKWH MEHBIIETO JuaMeTpa u
MEHBIIIEH MOIIIHOCTH PYAHOIO Teia, OOJbLINE 3HAYEHUS - IPUMEHEHUIO CKBAYKUH YBEJIMYEHHOIO
JMaMeTpa U 0TPaOOTKE MOIIHBIX 3aJIEKEH.

[TapameTpsl OypOB3pBHIBHBIX pabOT NpeaycMaTpuBaTh TaKWMH, 4YTOOBI 0OecrednBanach
HEeo0Xxo/1uMasi KyCKOBaTOCTb PY/bl C MUHUMAJIbHBIM BBIXOZIOM Herabapura.

Crioco6 MOAroTOBKY JTHUINA (AOCTaBOYHBIE BBIPAOOTKH C BOPOHKAMH U3 Ty4eK; TpaHIIeHHas
IOJICEUKa C BBIPAOOTKAMU BBIYCKA U JOCTaBKU; OECLIEITMKOBOE JHUIIE C TOPLEBBIM BBIITYCKOM)
BBIOMPATH C YYETOM YCTOWYHBOCTH PYA U MPUHATOTO 3a00HHOT0 000pYIOBaHUS.

B nensx cHukeHus noteps U pasy00KUBaHUS IPEAyCMaTPUBATh:

MaKCHMaJIbHO BO3MOXKHYIO BBICOTY OJIOKa;

TpaHUIeHHOE WK OECLEIINKOBOE AHHUIIIE;

MaKCHUMaJIbHBII 00bEM BBITyCKa YUCTOW Py/ABI U3 OJI0KA MPU JABYXCTaIMHHON BBIEMKE.

TexXHUKO-IKOHOMHUYECKUE I10Ka3aTeId CHCTEMbl 3TAaXHOI0 OOpYLIEHHs, NPUHUMAEeMble B
NPOEKTE, HE JOIDKHBI CYIECTBEHHO OTINYATHCS OT MPHUBEICHHBIX B Tabnuue 3.6.

Taonuua 3.6

TeXHUKO-2KOHOMHYSCKHE ITOKA3aTEIIN CUCTEMBI ATaKHOT'O O6pym€HI/I$I

BapuaHTsI crcTeMBl pa3paboTKu ¢ 0TOOHKON
IToxa3zarenu pyabl
B 3KUME Ha KOMIICHCAIIMOHHBIE KaMEPBI

YaensHBIH 00bEM MMOATOTOBUTENFHO-HAPE3HBIX PadoT, M°/1000| 24-75Y 36-1007
T
T[IpoM3BOANTENEHOCTE Tpya pabodero mo cucreme, M/uen| 20-45 15-40
CMEHY
[Tpon3BoUTENBEHOCTH OJI0KA, THIC.T/MEC. 15-20

*) MeHbIIIHE 3HAYCHHS COOTBETCTBYIOT OTPAbOTKE MOIIHBIX 3a/IeKeil IPH GOMBIION BEICOTE ITAKA.

3.7. IlloaroroBUTE IbHO-HAPE3HbIE PA0OTHI
3.7.1. O61ue noynoxeHus

[Tpu npoekTHpOBaHUM MOATOTOBUTEIBHO-HAPE3HBIX PAOOT pelaroTcsl CIEAYIOIINEe OCHOBHBIE
3a/1a4u:

ompezeneHue oobema paboT Mo MPOXOIKE;

000CHOBaHNE TPUHUMAEMBIX BUJIOB U 00BbEMOB KPETJIEHUS! TOPHBIX BHIPAOOTOK;

BBIOOp TEXHOJIOIMYECKON CXEMBbI IPOXOJIKH BBIPAOOTOK;

000CHOBaHME TMPUHATHIX CKOPOCTEH MPOBEICHHS BEIPAOOTOK PA3IMYHOTO Ha3HAYCHUS;

ofpeieNieHne MOTPEeOHOro KoJIruecTBa 000py10BAHHUS;

oTpezieNieHUe pacxo/a MaTepralioB;

000CHOBaHNE HEOOXOIUMBIX LITATOB TPYASLIMXCS.

3.7.2. O6beM paboT Mo NMPOXO0/AKE MOATOTOBUTEIBHO-HAPE3HBIX BHIPAOOTOK

YuuTteiBas, 4To ce0ECTOMMOCTh MPOXOTYECKHX Pa0OT OTHOCUTEIBHO BBICOKA U COCTaBISET
SHAYUTCIbHYIO YaCThb B 3aTpaTax Ha 21061:'1‘1}’ C€AUHUIIBI IIOJIC3HOI'0 HCKOIIa€MOIo, HMX 00BeEM
JOJKEH OMpEAeNAThCS KaKk MOXHO Ooyiee THIATeNbHO W OOOCHOBaHHO. B Hauane JaHHOTO
pasjeiia HeoOX0IUMO MMPUBECTH XaPAKTEPUCTUKY BCEX MPOSKTHPYEMbIX BEIPAOOTOK C YKa3aHUEM
X 3HaueHUs U OOOCHOBAaHMEM MPUHUMAEMOTO CEYEeHHsI B cBeTy. Kak mpaBmiio, mociemaHee
OMnpeaAcIACTCA TPUMCHACMBIM 060py1103aH1/IeM: MPOXOAYECKHUM, OUMCTHBIM HJIM TPAHCIIOPTHBLIM.
Ha ocHOBaHWYM MOTOPU30HTHBIX IMJIAHOB U YEPTEKEU CUCTEM pa3pabOTKH ONpeaemnsieTcs] oOmui
00BbeM MOATOTOBUTEIBHBIX pPAabOT M O00BEMbl PYIAbl U IMYCTOW MOPOABI MPU HPOXOAKE
MOJITOTOBUTEILHO-HAPE3HBIX BBIPAOOTOK. Pe3ynbrarsl moc4eToB (PUKCUPYIOTCS B TaOIUIE O
dbopme 3, koTopas nmomerieHa B pazzene "Cucremsl pa3padoTku'.
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3aKkaHYMBAaETCS pa3/iesl ONMCAaHUEM MPOEKTHOM CXEMBbI TOCTAaBKU IyCTOM MOPOJbI U PYABI U3
MOJIFOTOBUTEIbHO-HAPE3HBIX PadOT M0 MOJ3EMHBIM BHIPA0OTKaM.

3.7.3. Kpenienue ropHbIX BEIpabOTOK

OnpenencHre HEOOXOAMMOCTH KPEIUICHHSI TOPHBIX BBIPAOOTOK W BHIOOp THIA KpEIH, Kak
NPaBUJIO, JIOJDKHBI OCYIIECTBISATHCS Ha 0a3e pe3yabTaToB HayYHO-HCCIEI0BATEIbCKUX padoT B
00J1acTH M3Yy4eHUs BO3MOXKHBIX (JOPM U XapakTepa MPOSIBICHHS TOPHOTO namieHus. HaydHo-
UCCIICIOBATENILCKUE PA0OTHI  JIOJDKHBI CBOEBPEMEHHO 3aKa3bIBaThCS COOTBETCTBYIOIIUM
WHCTUTYTaM M HUMETh CBOCH IIeJIbIO BBIIa4y PEKOMEHJIAINH 110 ONTHMAaIbHBIM BHJIaM  00beMam
KPEIUICHUST PA3JIMYHBIX BBIPAOOTOK MPUMEHUTEIHLHO K KOHKPETHBIM TOPHOTEXHHUYECKUM
YCIOBHSM IIPOSKTHPYEMOTO MPEIIPUSTHSL.

B cnyuyae oTcyTcTBHS peKOMEHIANNN HAYYHO-HUCCIIEIOBATEILCKIMX UHCTHTYTOB JIOMYCKAETCs
B MIPOCKTE NMPUHUMATh PEIICHUS 10 00beMYy KpPEIUICHUS M TUIIaM KpEnu BBIPa0OTOK HAa OCHOBE
UMEIOIIETOCS OMbITa MOJJICPKAHUS TOPHBIX BHIPA0OTOK HA JaHHOM NPEINPHUSITHA H, KaK
UCKJTFOUEHHE, HA aHAJIOTUYHOM I10 TOPHOTEXHUYECKUM YCIIOBHSM MPEIIPUSTHN OTPACIIH.

Pacripenenenrie BUOB Kpenu U 000OCHOBAHUE MX TUIIOB MPEAJIAraeTCs MPUBOIUTH B TIPOCKTE
B Tabmuue mo ¢opme 4. B rpaduueckoii yactu mpoekta (Ha CTaaud MPOEKTa WU padoyero
MPOEKTa) TMPHUBOMATCS CEUCHUS 3aKPEIUIIEMBIX IOJrOTOBUTEIHLHO-HAPE3HBIX BBIPAOOTOK,
CONIPsDKEHUH (B cily4ae HEOOXOIUMOCTH) TOPWU30HTAJbHBIX, HAKIOHHBIX W BEPTHUKAIBHBIX
BBIPA0OTOK HA TOPU30HTAX CKPENEPOBAHUS, TPOXOUCHUS M HA MTOIDTaXKAX.

3.7.4. BeiOOp TEXHOIOTMYECKOM CXEMBI TPOXOJIKU BBIPaOOTOK

[Tog TepmMuHOM "TEXHOJOTHWYECKAss CXeMa IMPOXOIKU BHIPAOOTOK" MOAPa3yMEBAIOT CIIOCO0
BBIEMKH MTOPO/IbI, TIOPSIIOK M OPTaHU3AIMIO BBITIOJIHEHUS TIPOXOTYECKUX paboT B 3a00¢ (3a0051X),
TUI ¥ YUCIIO TIPUMEHSEMBIX MAIllMH ¥ MEXaHHW3MOB, CIIOCOO M BpeMs BO3BEACHUS NOCTOSHHOU
KPEIH, YBS3KY MEX/y COOOU OTIEIBHBIX padoT.

[Ipr TEXHOJOTHMUYECKOW CXeMe MPOXOIKH HEOOXOJAMMO YUUTHIBATH CIEIYIOIINE OCHOBHBIC
(bakTophI:

KPETIOCTh MePEeCceKaeMbIX MOPO/I;

pa3Mephl ONEPEYHOT0 CEYCHUU BBIPAOOTKH;

HAJIMYME WM BO3MOKHOCTH CBOEBPEMEHHOTO IOJIyUYEHHs] TOTO WJIM WHOTO 00OpYyIOBaHUS,
THUIIA MAIIIWH;

BO3MOXKHBIN (POHT paboT (OAMH UM HECKOJIBKO 3a00€B);

HEOO0XOIMMBIN YpOBEHb MHTEHCH(PHUKALIUU MPOXOJUECKUX padoT;

MaKCHUMAaJIbHO BO3MOXHYIO CTCIICHb YHI/I(l)I/IKaHI/H/I MpOXOaA4YECKOTO n OYHCTHOI'O
000pyIOBaHUS.
®opma 4
Ta6J'II/H_[a TCXHHUYCCKHUX peIlIeHPIfI U TIOKa3aTeneH 1o IMPOXOAKE MOATOTOBUTCIIbHO-HAPC3HBIX
BBIPAOOTOK
HanMeHOBAHME TOKA3ATCICH Equnauis IlogrorToBuTeaBLHBLIC Hapesnsie
H3MEPEHNS | TOPU3OHTAJIbHBIE | BOCCTAIOIIHE | TOPH30HTANILHBIE | BOCCTAIOIIUE
1 2 3 4 5 6
Ceuenue BbIpaOOTKH B TPOXOJIKE M
Kpemnoctb pYAbI o M.M. f
[IpoTonbSIKOHOBY
To ke, mopois! f
Kpennenne BbipaboToK;
JKeJIe300€ TOHHBIMU [IITaHraMH %
MOHOJIUTHBIM OETOHOM %
cOOpHBIM XKene300eTOHOM %
criennpoduiIeM 1 T.1. %
Yxo1Ka 32005 3a LUKII M
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KoadpummeHT ucnonp3oBaHus mirypa KUIII

PacyetHas cCKOPOCTh MPOXOAKH

Ha 3a00i M/CYTKH
M/Mec.

Ha KOMIUTeKe (Opurany) M/CYTKH
M/Mec.

KommgectBo mimmypoB Ha 3a00i IT.

JlninHa [OCTaBKM OTOWMTOW TOpPHOU M

MAacCCHI JI0 EPErpy3Ku (CpeaHsIs)

O6opynoBanue (BXOmsTIICE B THII

KOMIIJICKC) KOJI.

OypeHue mmypoB
NOTrpy3Ka TOPHOIT Macchl
JOCTaBKa

3apspKaHue LIypoB

KpeIuIeHne
NPOBETPUBAHUE
MPOM3BOIUTEIHHOCT TPY/AIIECroCcsS Ha| IL.M./de.
npoxonke (6e3 UTP) CMEH
M ge.
CMEHY
Pacxon MatepuanoB M 3Hepruu Ha |
.M.
BB KT
Ol M
KaICIoJIb-1€TOHATOPBI LIT.
niec (IITaTbl) M
COOpHBIN KeIe300eTOH M
OeroH M
IITAaHTOBast KPeIlb LIT.
cnenrnpo b (MeTa) KT
OypoBbIE KOPOHKH IUT.
OypoBas craib KT
3JIEKTPOIHEPT U kBT1u
CKaTBIA BO3IIyX M
me6eHb M
JTN3EIEHOE TOTUTHBO KT
IIMHBI IIT.

SIBOUHBI  IUTAT  TPyAAIIMXCS  Ha Yell.
koMmIuiekc (6e3 UTP)
CMEHHBIN

CYTOYHBIN

YuuTeiBas COBPEMEHHBIM BBICOKMM YPOBEHb ILIEH Ha MPOU3BOJMUTEIBHOE IPOXOJYECKOE
00opy0BaHuE, HEOOXOIUMO B MPOEKTE MpeIycMaTpUBaTh TaKyl OpraHU3aluio padboT, KoTopas
MO3BOJIsIa OBl MAaKCHMalbHO BO BPEMEHM HCIIOJIb30BATh 3Ty TEXHHUKY, TEM CaMbIM COKpaTHUB
00U MapK MaluH.

TeXHUKO-?PKOHOMUYECKHE pacueThl IMOKAa3bIBAIOT, YTO OIIYTHUMBIH 3(P¢eKT moiaydyaeTrcsl B
cilyyae KOHIIGHTpAllUU MPOXOAYECKUX paboOT M OpraHU3aludud MHOT03a00MHOTO 00CITYKHBaHUS
OJIHMM KOMIUIEKCOM MaIlIH.

3.7.5. Onpenenenue NpON3BOAUTEILHOCTH OTJEIBHBIX MPOXOTYECKUX MAIIMH UM KOMILIEKCa
o0opymoBaHUs

[TockonpKy METONMKOW PpEKOMEHAYETCS [UIsl IPOXOJKH IMOJArOTOBUTEIbHO-HAPE3HBIX
BbIpa0OTOK MpeAycMaTpuBaTb B IPOEKTaX HOBOE BBICOKOIIPOU3BOJUTEIBHOE CAMOXOJHOE
000py0BaHUE, HAa KOTOPOE B JEHCTBYIOIIMX HOPMATHUBHBIX JTOKYMEHTaX OTCYTCTBYIOT, Kak
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MPAaBUIJIO, HOPMBI BBIPAOOTOK M BpPEMEHU Ha BBITIOJHEHUE OCHOBHBIX M BCIIOMOTATEIIbHBIX
MIPOLIECCOB, MPOU3BOJIUTEIIBHOCTh MAIMH HEOOXOAMMO OIpPEAETUTh B MPOEKTE PaCUETHHIM
MyTEeM.

TexHuuyeckass TPOU3BOAUTEIBHOCTD (Arexqy) OYPOBBIX KapeTOK M MOTPY304HO-I0CTaBOYHBIX
MalluH OMNpEAesAeTCs Ha OCHOBAaHMM METOAMYECKUX YKa3aHWM, W3JI0KEHHBIX B pasjelie
"OuucTtHble paboThl. BEIOOp THTIA U ONIpe/IeIeHIe KOJIMYeCTBa 000py10BaHus "

CKOpoCTh TPOXOJKH BBIPAOOTOK WM TMPOU3BOJUTEIBHOCTh HOBBIX (TIEPCIEKTHUBHBIX)
KOMIUIEKCOB OOOpyIOBaHUSl oOmpenensercs Ha 0a3e JeTalbHBIX pacuyeToB TPYAOBBIX U
BPEMEHHBIX 3aTpaT Ha KXY W3 ONEpaluil MPOXOJYECKOTO LHUKIA, a TaKXKe MOCTPOCHUSs
UKJIOTPaMMBbl KaK MPH OAHO03a00MHOM, TaK U IIPU MHOT03a00MHOM opranu3anuu padoT.

Hopmbl BpemeHu U BbIpaOOTKH Ha MPOLIECCHI, BHIMIOJIHIEMBIE C HCIOJb30BAaHUEM CEPHUITHO
H3TOTOBJISIEMOTO 000pyAOBaHUs, onpeneisatorcs mo "EnuapiMm HopMmaM Beipadotku (EHB)" nnn
pPETHOHAILHBIM ~ HOpPMaM  BBIPa0OTKH, TMpEIHA3HAYEHHBIM JJII HOPMHUPOBaHUS  pPadoT,
BBIMIOJHSAEMBIX HA TOPHOMOOBIBAIONIMX MPEANpuATUsiX OacceliHa (paiioHA) M YYUTHIBAIOIIUX
YCJIOBHS THX MPEATPUSITHIA.

O0bem paboT Ha 1 M BEIPAOOTKH ONIPEACIISICTCS:

pu yOOpKe TOPHOM MacChI - COTJIACHO CEUCHHUIO MMPOSKTHPYEMOH BBIPAOOTKH;

npu OypoB3pBIBHBIX paboTax - cornmacHo pacxoay BB Ha 1 M BbIpaOOTKH, IPUHUMAEMOMY I10
HOpPMaM TEXHOJIOTMYECKOT0 MPOECKTUPOBAHKS TOPHOAOOBIBAIOIINX MPEANPUITHI C MOJ3EMHBIM
croco0oM pa3paboTKH;

[P KPETUICHUU - B COOTBETCTBHUHU C TIPUHSATHIM THIIOM (CIIOCOOOM) KpEIUICHHUS BBIPAOOTOK Ha
OCHOBE PEKOMEH Al COOTBETCTBYIOIUX HAYYHO-UCCIEA0BATEIBCKUX PadOT MIIH UMEIOIIErOCs
MIPOU3BOJICTBEHHOTO OTIBITA.

KonunuecTBOo LUKIOB B CYTKM M yXOJKa 32005 3a IIUKJ OMpelesieTcss UCXOMAs U3 YCIOBUU
BBITIOJIHEHHSI B3PBIBHBIX pPAa0OT B MEXKIYCMEHHBIE TIEPEPHIBBI C YYE€TOM TEXHUYECKUX
BO3MOXXHOCTEl 00OpyHOBaHUS M BPEMEHU Ha BBIIIOJIHEHHWE OCHOBHBIX M BCIOMOTAaTEIbHBIX
IPOIIECCOB, OT KOTOPBIX 3aBUCUT MPOJODKUTEIIHOCTD IIUKJIA PadoT.

[Tpon3BOIUTENBHOCTH KOMILJIEKCA B CYTKH PACCUUTHIBATH 1O hopMyIie:

[T = Lyx-N3-Ny, M/CYTKH, (3.82)

rne: Lyx - yxozaka 3a00s 3a LUK, M;
N3 - KOJIMYECTBO 3a00€B, 0OCTY>KUBAEMBIX OJTHIM KOMIUIEKCOM, MAIIIHH;
Ny - KOTUYECTBO IIUKJIOB, BHIMOIHIEMBIX B OJJHOM 3200€ 3a CYTKH.

3.7.6. Onpenenenne MOTpeOHOT0 KOJIMYECTBA 000PYI0BAHHUS, PACX0/]a MATEPHAIIOB, YHEPTUU U
IITaTOB TPYASIIUXCS

[Tpu onpeneneHny MOTPEOHOTO KOJTMYECTBA 000PYIOBAHUS ISl IPOXOAKH MOITOTOBUTEIBHO-
Hape3HBIX BBIPA0OTOK HEOOXOJUMO YUUTHIBATH ClIEAYIOINE (aKTOPHI:

Hanuuue ¢GpoHTa paboThl Ha cMeHy (A7l €AMHUYHBIX 3a00€B) WM JUIMTEIbHBIA MEpPHOL
BpeMeHH (IIpU MHOT03a00HHOM 00CITY’)KHBaHUH OJTHUM KOMIIJIEKCOM);

BO3MOXKHOCTh HMCIIOJIb30BaHUsI 00OPYJIOBaHUS HA APYTHUX padOTaxX MpH BHITIOJIHEHUH B 3a00€
OCTaJIbHBIX TEXHOJIOIMYECKHUX MPOLIECCOB;

HE0OXOAMMOCTh KanuTaabHOTro pemonTa MamuH (10 % ot pabouero napka);

HEo0X0AuMoCTh npoduakTruueckoro peMonTa (20 % ot obmiero napka);

BO3MOJKHAasi HEPaBHOMEPHOCTh padoT B TeueHue roaa (25 % ot obiero napka);

BO3MOXKHOCTh HMCITOJIb30BaHUS BBICOKOIPOU3BOJUTEIHHOIO CAMOXOIHOTO BCIIOMOTATEILHOTO
000pyI0BaHUSI B HECKOJIBKHX 3a005X B T€UCHHWE CMEHBI (MAIIMHBI TS KPETUICHUS! BBIPAOOTOK,
0CMOTpa U COOPKH KPOBITH, JOCTABKU MAaTEPUAJIOB, 3apsKaHUs U B3pbIBAaHHS LIITYPOB U T.JI.).

Pabounit mapk MalnH onpeensieTcsi Ha OCHOBE BBIMOJHEHHUS HEOOX0AUMOro o0bema padboT 1
IPOBEPSETCS] PACCTAHOBKOW KOHKPETHBIX MAIIMH M KOMIUIEKCOB 10 3a00sM (Tpymnmnam 3a00eB ¢
Y4€TOM BBIIETIEPEUNCICHHBIX (DAaKTOPOB).
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Onpenenenne pacxoia MaTepUANOB OCYIIECTBISETCS Ha OCHOBE JAHHBIX, NMPUBEIACHHBIX B
HTIT (rmaBer 4.16 u 4.17), macmopToB KpEIUICHHS TOPHBIX BBIPAOOTOK M TEXHUYECKHX
XapaKTEPUCTHK COOTBETCTBYIOIIETO 000PYIOBaHUS C YYETOM €ro 3aJI0JKEHHOCTH Ha paboTax B
3a00¢e (IEKTPOIHEPTHsL, TU3EITHHOE TOIUIMBO, IIMHBI, CKAThIA BO3/IYX).

SIBOYHBIN MITAT TPYISAIIMXCA B CYTKHM PACCUYUTHIBACTCS W3 YCIOBHUS OOCTY)KUBaHUS
HEOOXOAMMOro pabodvero mapka MallMH M BBINOJHEHUs Mpouux padboT B 3aboe (3a00sX),
TPYJAOEMKOCTh KOTOPBIX HOPMUPOBaHA COOTBETCTBYIOIIUMH OOIIECOIO3HBIMHU, OTPACIIEBBIMH HITH
OacceitHOBbIMU JJoKyMeHTamH. LlITaT Ha BBIIOTHEHHE TAKKX pabOT onpeenseTcs mo Gopmyie:

N = LyxT-nzny, (3.83)

rae: T - cymmapHas TpyA0€MKOCTb Ha ITpOBeieHUE 1 M BBIpaOOTKH, YEII.CM.
CyMMapHbIe pe3yabTaThl TEXHUYECKHUX PEIICHUI CBOAATCS B TaOIuUIy 1o ¢opme 4.

3.8. OuucTHbBIE PadOTHI
3.8.1. Ilopsaok npoeKTUpOBaHUS OYMCTHON BBIEMKH PY/IbI

OuncTHble pabOTHl BKIKOYAIOT B ce0sl MOJCEUKY U OTPE3KY PYJHOIO MAaccuBa, €ro OTOOMKY,
BBIITYCK M JIOCTAaBKY IOJIE3HOTO MCKOMAEMOTO JI0 CPE/ICTB MAaruCTPaIbHOTO TPAHCIIOPTA, a TAKKE
HOJJIepKaHue BEIPaOOTaHHOTO MPOCTPAHCTBA.

[Tpy IpOEKTUPOBAHNHU OYHUCTHBIX PabOT penIaeTcs CIeAYIOMNUNA KPYT BOIPOCOB:

pa3pabaTbIBaeTCs MOPSIOK BEJCHUS OYNCTHON BBIEMKH;

BBIOMpaeTCst 000pyAOBaHHE U ONPEEISACTCS €r0 IMPOU3BOAUTEIBHOCTS;

PACCUUTHIBAIOTCS MTApaMeTpbl OYpOB3PBIBHBIX Pa0dOT, pacxoJ MaTepHalIOB W SHEPTUH, IITAT
TPYIAAIIUXCA U IIPOU3BOIUTENLHOCTD TPYA.

Kak mpaBuio, B O4uCTHBIE pabOTHI BXOIAT CIIEAYIOIIME IPOU3BOJICTBEHHBIC IPOIECCHI:
OypOB3pbIBHbIE padOThl, BBITYCK M TPAaHCHOPTUPOBAHUE pPyAbl B Ipezaenax Ojoka, a IMpuU
HEKOTOPBIX CHUCTEMax pa3pabOTKH OTAEIBbHBIM IPOU3BOJICTBEHHBIM MPOLECCOM SIBIISETCS
noJIep>KaHue BEIpaOOTaHHOTO MPOCTPAHCTBA.

Ecaum B mpoeKT 3akiaaplBacTCsi HECKOJIBKO CHUCTEM pa3padOTKH (WM OJHA CHCTEMa C
pa3HbIMHM TapaMeTpaMHl BbIEMOYHON €IUHUIIBI), TO BCE pacueThl OYMCTHON BBIEMKH CIIEIYET
BECTH OTIENBHO A KaXIOH cHUCTeMbl (MOIU(HKAIMM), MPEIeTbHO ONpENeNnuB €€ 0JIeBoe
ydacTue B 001Iel Jo00bIue pyabl.

3.8.2. Pacuer mapameTpoB OYpOB3pBIBHBIX pabOT

[TapameTpsl OypOB3pBIBHBIX pabOT, OTBEYAIOUIME MPUHATON TEXHOJOTHMM M MEXaHU3aIUH
OYHMCTHOHM BBIEMKH, HEOOXOAMMO yCTaHABINBATh HA OCHOBAHHUH OIIBITA pabOTHI TPOSKTUPYEMOTO
NpeaAnpuATUs Wik €ro aHajoroB CO CXOAHBIMHU T'OPHO-TCOJIOTMYCCKUMU U TOPHO-TCXHUYCCKUMU
ycinoBusiMH. [Ipu HEBO3MOXXHOCTH HCIIONB30BAaTh B MPOEKTE JAaHHBIC NPAKTHKHU IMapaMeTphI
OYypOB3pPBIBHBIX pabOT OMPENENAIOTCs M0 GopMysiam, MPUBEACHHBIM HUXKE, U 10 HOPMAaTHUBHBIM
JOKYMEHTaM.

3a MCXONHBIM MapaMeTp OypOB3PHIBHOIO KOMILIEKCA CJIEAYeT CUUTATh BEITUYUHY JIMHUHU
HAMMEHBIIETO COMPOTHUBICHHS (J. H. C), TaK KaK MPH €€ ONTHMHU3AIMU C Y4eToM (pu3uKo-
MEXaHWYECKUX CBOMCTB TOPHBIX IOpPOJ, THUIA M YAENbHOro pacxona BB, nmamerpa ckBaxuH
JOCTHTAeTCsT BBIXOJ Heradapura, MpHU KOTOPOM OJKCILTyaTallMOHHAs IPOU3BOJUTEIBHOCTh
MOTPY309HO-0CTABOYHOTO 000PYIOBAHUS, IPUHATOTO B MIPOCKTE, ABISIACH OBl ONMTUMATHHOM.

Ha ocHOoBaHWM psiia MHKEHEPHO-TEXHUYECKUX M TEXHUKO-YKOHOMHYECKUX PACUETOB HAYYHO-
HCCIICOOBATCIIbCKUMHU W MPOCKTHBIMU TOPHOPYAHBIMU HWHCTUTYTaMU YCTAaHOBJICHO, YTO ITpH
COBPEMEHHOM YPOBHE OYPOB3PBIBHBIX Pa0OT 3KOHOMHUYECKH LIeJIecO00pa3Hasi BEIMYUHA BBIXOa
HerabapuTa JI0JDKHA OBITh B mpezenax 1-3 % , mpu pasmepe KOHIUITMOHHOTO Kycka 600-1000
MM.

PacyeTHbIM MyTeM JMHHUIO HauMEHbLIEro conpoTusieHus (W) pekoMeHAyeTcsl OnpenesTh
0 CIeAYoUMM (hopMynam:

a) IIpU IMMYIKOBOM PACTIONI0KEHHH CKBAKUH
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_ Illllﬂ'l::l"i'_-'r'k:u>< Jdrhem

. M
L £rm (4000 +c] (3.84)

W

0) Mpu OAMHAPHOM PACTIOIOKEHUU CKBAKUH

=I111,1.1.5'-::1'C'1>< A e

W .M
L frm-(4000+c) (3.85)

rae: d - TnamMeTp CKBaKUHBI, M;

G - Terutora B3pbiBa 1 kr BB, kka;

N - YMCII0 CKBAXHH B ITYYKE, IIIT.;

b- kospdunment, yuurbBarommid 3PpPEKT  COBMECTHOrO  BO3ACHCTBHS  OJU3KO
PAacIIoIOKEHHBIX 3apsaoB (BeaHUMHy mpuHMMatTh: rpu N=2 b=1,1; n=3 b=1,0; n=4 b=0,95 wu
npu n=5 u 6oxee b=0,89);

L - xo3ddunment, yduThIBalONIMA TPEHIMHOBATOCTh PYIHOTO MACCHBA; BEJIMYUHY STOTO
Kod(UIMEeHTa PEKOMEHIYETCSI IPUHUMATD:

JUISE MOHOJIUTHBIX M MaJjoTpenuHoBaThiXx pya L = 1,0; ans pya cpenHeil TpemnuHOBAaTOCTH -

L = 0,8-0,9; s cunpHO TpenmHoOBathiX pyn L = 0,6-0,7;

d - IPOLIEHT BBIX0/1a HeTaDAPUTHBIX KYCKOB, %,

A - ioTHOCTH 3apsina BB B ckBakuue, r/eM’;

C - pa3Mep MPUHATOr0 KOHAWIIMOHHOTO KYCKa, MM;

f - kosdunuent kpernoctu mopo 1o mkaie mpod. MM. IIpoToapsIKoHOBA,

M - K03 GULKEHT COMMKECHUS CKBAXHH (PEKOMEHyeTCsl IPUHUMATh paBHbIM 1,1-1,2).

®opmynsl (3.84), (3.85) mpurogHsl 1uisi onpeneieHus . H. C¢. Kak Mpu OTOOMKe pyabl Ha
OTKPBITOE MTPOCTPAHCTBO, TaK U B 3aKPBITOH cpere.

O0beM py/bl, OTOMBAEMOM KOMIUIEKTOM CKBaXKHH PACCUUTHIBACTCS 110 POpMYyJIe:

Vp = Scar W, m° (3.86)

2
rae: Scil - IIonaab OTOMBAEMOr0 CJIOS, M™.
Pacxox BB Ha 5TOT 00BEM COCTABUT:

QsB = " Vp, kr (3.87)

re: q' - yAeabHBI pacxos B3PHIBUATKH, KI/M (IPHHAMAETCS 10 JAHHBIM MPAKTHKH WIH T10
HOpMaM TE€XHOJIOTUYECKOTO TPOSKTHPOBAHUS TOPHOIOOBIBAIOIINX MPEATIPUATHN METAJUTYPTHUHU C
MOJI3€MHBIM CIIOCOOOM pa3zpaboTkH, riasa 4.16).

OO61mas JyiMHa KOMIUIEKTa CKBaXKUH OMPEEIIUTCA:

4+ (JBE "
I d A Kes (3.88)

Lizomm =

rae: A - IoTHOCTS 3apsana BB B ckBaxuHe, Kr/M3;

KckB - k03¢ hULIMeHT UCTI0Nb30BaHMS CKBAXKHH.

[Ipu HEOOXOAUMOCTH, UCXOIS1 U3 OOIIECH JJIMHBI KOMIUIEKTa, TpadUuecKuM MyTeM HaXOIUTCS
KOJIMUECTBO CKBAKUH U OMpEENsIeTcs UX pachoiio’keHue B 0TOMBaeMoM clioe. Beixoa pynsl ¢ 1
IIOT. M CKBaKUHBI ONIPEACIISIETCS U3 BBIPAKEHUS:

Yooy Kns i

) Lm-cc::mn[l —1*) (3.89)

TI€E: Y0 - INIOTHOCTD PY/IbL, /M,
Kus - koaddunneHT usBiaeueHus pyasl,
I - pa3yO0KUBaHUE PY/Ibl B AOJIAX €TUHHIIBI.

3.8.3. BriOop Tuna u onpeaesneHrne KoIuyecTBa 000py10BaHus AJisl BEJCHHSI OUYUCTHBIX paboT
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O6opynoBaHue JUIsl OYUCTHBIX pabOT HEOOXOJMMO BHIOMPATH C YYETOM T'OPHOTEXHMYECKHX
YCIIOBUI: KPEMOCTHU Py, MOIIIHOCTH PYIHBIX TeJl, IPUHUMAEMOM CUCTEMBI pa3pabOTKH, IITyOHHbI
U HampaBJICHUS CKB@XKWH, CTPEMACh NPU OTOM MAaKCHUMalbHO MEXaHU3UPOBATh BCE
MIPOU3BOJICTBEHHBIE TPOLIECCHI U 00ECIEUYUTh BHICOKYIO MPOU3BOAUTEILHOCTh U IKOHOMUYECKYIO
3P PEKTUBHOCT MPUMEHSEMBIX MAIIMH U MEXaHU3MOB.

[Tpou3BOAUTENBHOCT O0OPYAOBAHUSA, OIBIT JKCIUIyaTalldd KOTOPOrO Ha TOPHBIX
NPEINPUATHIX CTPAHBI OTCYTCTBYET (WJIM BECbMa HEBEJHK) CIEAYeT ONPEACIsTh Ha OCHOBAaHUU
WHKEHEPHBIX  pacyeToB; JUIsl OCTAJbHBIX MAaIIMH MOXXHO IOJIb30BaThbCsl  HOpPMaMu
TEXHOJIOTHYECKOro MNpoeKThupoBanus (rnaBel 4.16 u 4.17) win OnNbITOM NPUMEHEHHS MX Ha
MEePEOBBIX OTEYECTBEHHBIX PYAHUKAX.

OcHOBOI 11 pacdyeTra CMEHHOW OSKCIUTyaTallMOHHOM IPOU3BOAMTENBHOCTH OYHCTHOTO
000pyI0BaHUs SABISIOTCS €r0 IPOU3BOJUTEILHOCTD U BpeMs pabOThl B TEYCHHE CMEHBI.

Jlist caMOXOJIHBIX OYpOBBIX CTaHKOB BpallaTelbHO-yIapHOTO OypeHHs] U OYpOBBIX KapeToOK
CMEHHYIO NMPOU3BOAUTEIBHOCTH PEKOMEHYETCS ONIPEeAEIsATh Mo Gopmye:

_ 0,95 Arex [

Lbyp T —-Tns —Tnu - TBEpj, MiCMEHY

(3.90)

rae: T - IpooJIKUTENBHOCTh CMEHBI, MUH. ;

Tn3 - BpeMsi HOAr0TOBUTENbHO-3aKIIOUUTENbHBIX onepanuil. Tn3 = 40 MuH.;

TnH - BpeMs Ha JIMyHble HaoOHOCTH padouux, TnH = 10 MuH.;

TB3p - Bpems Ha 3apspDKaHUE B CpPEJIHEM 3a CMEHY LIMYPOB M CKBAXHMH (IIpH IIYpOBOMH
orOoiike TB3p = 20 muH., npu ckBaxxuHHOW - 10 muH). Ecin OypoBass ycraHoBka oOypuBaer
LIEJIMKOM BCIO ITaHelb 0e3 BbIBOJa €€ U3 320051 Ha BpeMs B3pbIBHBIX padboT TB3p=0);

0,93 - ko3 PuIMeHT, YIUTHIBAOIINAN BPEMS Ha OTIBIX OypPHIIBITUKOB;

ATex - TeXHUYeCKas IPOM3BOIUTEILHOCTh OYPOBOI0 CTAaHKA MM KapeTKH, M/Jac.

_ 60166y ko nbby e

A
TEX 66y
oE +tEEC
vRY (3.91)
rae: 10yp - riyOuna Oypenus, m;
vOyp - MeXaHWYecKas CKOpOCTh OypeHHs, M/MUH. (MPUHUMAETCS 1O TEXHHUYECKUM

XapakTepUCTHKaM OypoBOTo 000pyI0BaHMs);

nOyp - KOMUYeCcTBO OYPHIIBHBIX MAIIHH, IIIT.;

ko - xoadduuMeHT OJHOBPEMEHHOCTH pabOThl OYpPHIIBHBIX MAaIIUH (IIPUHUMAETCs JUIs
OYypOBBIX CTaHKOB C JBYMsS U TpeMs OypoBbIMH MammHamu cooTBercTBeHHO 0,75 u 0,65; mus
O0ypoBbIX kapeTok - 0,8 u 0,7);

tBcII - BpeMst BCIIOMOTaTENIbHBIX OINEpaliii, OTHECEHHOE K OIHOM CKBaXKUHE (ILIIYpY).

Jiist OypOBBIX CTAHKOB tBCIT ONIPEIENSIETCS U3 BHIPAKCHUS:

+ tasab micre.

teec = ITwrr (tema + toc ) +
Ilcxe. (3.92)

rae: [Tt - yncno HapamuBaeMbIX MITAHT (HapuMmep, OypeHue npousBoautcs 10 mranramu,
CJIeI0BATENIbHO HapalluBaTh HaA0 9 1ITaHr);

tHap — tca = 0,8 MuH - BpeMs Ha HapalMBaHUE U U3BJICYCHUE (CHATHE) OHOW IITAHTH;

6 - BpeMs mepee3ia CTaHKa ¢ psAjia Ha sl UK C Beepa Ha Beep, MUH.

IT CKB - KOTMYECTBO CKBAXKHUH, OYPUMBIX C OJHOM YCTAaHOBKH,

t3a0 - BpeMsl YCTaHOBKH Ha CKBKWHY, 3a0ypHBaHHE U CMEHY KOPOHKH, t3a0 = 1,5 MuH.

Jl1st 6ypoBBIX KapeToK tBCII. ClIeyeT ONpeAessaTs no hopmye:

166y trxo

teec = tooe+ ., MEH/IIYp,
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rze: tnep. - BpeMsi BCIIOMOTATENbHBIX OMNEpAIMii MO IMepecTaHOBKE OYpOBOM MAaIlMHBI OT
mmnypa K mmypy, BKItouas 3a0ypHBaHUE U 00paTHBIN X0, tnep = 1,5 Mun/mmyp;

tKop - BpeMs 3aMEHbl KOPOHKH, tKOp. = 2 MUH.;

lkop - cpok ciaykObl KOPOHOK 0 3aTOYKH, M (PAaCCUUTHIBACTCA IO JAHHBIM, IPUBEJCHHBIM B
HOpMaXxX TEXHOJIOTUYECKOTO MPOSKTHPOBaHUS B Ta0. 4.17).

OKCIUTyaTallMOHHYIO  IIPOM3BOJUTENIBHOCTh OYMCTHOTO OOOpYIOBaHUS Ui  BBIIYCKA,
NOTPY3KHU U JOCTaBKU PYJbl B TEUEHUE 7-4acOBOIl pabouell CMEHbl PEKOMEHYETCsl ONPENEIATh
0 CIeAYoUMM (hopMyiam:

a) BuOpaimonsble nuraTenu:

E 270 Qe
AL = Qr . Thom
(tnn+ U,DlZﬁH' teE + too:l 1
1+ Qo +1-
0 Il

Ve yH (3.94)
rae: QT - TeXHUYecKas MPOU3BOIUTEIIFHOCTh BUOPOYCTAHOBKH, M/MHH;

JH - HACBIITHAS TUIOTHOCTH PY/IbI, /M

t3 - yAedbHBIC 3aTpaThl BPEMEHW HA JIMKBUAAIMIO 3aBUCAHMW PYAbl B BBITYCKHBIX
BBIPA0OTKaX, MUH/M"~ B IIETTHKE;

tm3 = 0,08 MUH/M

OH - BBIXOJ Herabaputa KOHKpETHOH ¢pakuuu, % (IpUHUMAETCs TO pe3ylbTaTam
MapKIICHIEPCKUX  3aMEpOB, OPHCHTUPOBOYHBIC 3HAYCHHUs JUIA pa3IMYHBIX  pa3MEpoOB
KOHJIMIIMOHHBIX KycKoB npuBenensl B HTII, B Ta6m. 4.31);

tBy - yIeNbHBIC 3aTpaThl HAa IPOOJICHHE HerabapuTa pa3IMYHOrO pa3Mepa, MUH/M B IEIUKE
(tBy onpenensercs no rpaduky Ha puc. 3.5);

tom - 3arpaThl BPEMEHM Ha OXHJIaHWE TOPOXKHSAKA, OTHECEHHBIC K | M pyIsl B IEJHKE,
MuH/M® (IIPH UCIIONB30BAHUU HA OTKATKE PYZBI 3JIEKTPOBO30B CO CIEMHBIM BecoM 10 T - torm =
0,38 MI/IH/M3; 14 1 -ton=0,35 MI/IH/M3; 28 T-ton=0,3 MI/IH/M3);

[1B - KOJIMYECTBO 3arpy»kaeMbIX €eMKOCTEH B COCTaBe, IIT.;

Vb - 06beM Ky30Ba 3arpyKaeMoii eMKOCTH, M°.

[Tpu HaNMWYMK CMOTPOBOTO TOPU30HTA B JHUINE OJOKA, HE MCKIIIOUYEHA BO3MOXXHOCTH TaKOM
OpraHu3ali pabdoT MO BBIMYCKY W TIOTPY3KEe PyIbl BHOPONMMTATEISIMH, KOTJA JIpOOJICHUE
HerabapuTta OyJeT MPOU3BOIUTHCS B HHTEPBAIAX MEXKIY MPHUOBITHEM TPAHCIOPTHBIX CPEICTB K
MECTY TIOTPY3KH.

[Tpu paGoTe BUOPAIIMOHHOW YCTAaHOBKM B KOMILIEKCE C JOCTABOYHBIM KOHBeepoMm (opmyrna
(3.94) mpumer ciieayIOIIHiA BU/;:

® 344 Qr
AL = . Ticu
\tm+ 0,01 G tes)
1+0,93 Q1
e (3.95)
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Puc. 3.5. VY nenbHbIe 3aTpathl BpeMeHH (tB1I) Ha IpoOJeHHEe HeradapuTa pa3IndHOTO
pa3mepa ()

0) Ilorpy3o4Ho-10CTaBOYHBIE KOMIUIEKCH "MOTPY304HAas MallMHA - CaMOXOJHBIA BaroH
(aBTOCamMocBai)":

b 344 Qr-

" QT'KT[£+tppa]
1+U,@B-QT-KT-ﬁ{-(mmm,mz.ﬁﬁ-mBL .

., Tiom

re: QT - TeopeTHUecKas IPOU3BOAUTEIBHOCTD ITOTPY304HOI MAIITHHBI, M/MHH.

Kr - ko3pduuMeHT, yuuTHIBAIOIUMH  CTENEHb  WCIOJb30BaHUA  TEOPETHUYECKOU
TPOM3BOIUTEIBHOCTH; tI3 - y/IETbHBIC 3aTPATHl BPEMEHH HA JTMKBUIAIMIO 3aBUCAHHMIT M /MUH
(mpu ppoHTAILHO-TOPIIEBOM BBINIYCKE pybl U morpyske u3 mradens Kt = 0,7, tn3 = 0,25; npu
BBIIYCKE PY/bl U3 TOpLA BbIpaOOTKH mupuHOi He 6omee 5 M KT = 0,6, tn3 = 0,3);

L - cpeansist ;uIMHA TOCTABKH, M;

V - CpelHssl CKOPOCTh JIBHKEHHUSI CAMOXOJ/IHOTO BaroHa (aBrocamocBasa), M/MUH;

tpa3 - BpeMsi pa3rpy3KH BaroHa (aBTocaMocBaia);

VK - eMKOCTb Ky30Ba, M".

OcranbHble cocTapisonme Gopmysl (3.96) 0003HaUEHBI aHATOTUYHO BhIpakeHuIo (3.94).

B) [lorpy3ouno-tpancnoptHsie Mamunbl (IITM):

AT = 295 1 Vi rem

0,84y Vicltnn+ 0,01 da- teg)

w (3.97)

rae: VK - eMKOCTh KOBIIIA (Ky30Ba) MIM. M3;

t3 - BpeMsl 3alI0JTHEHUS KOBIIA (Ky30Ba), MUH;

tpas - BpeMs pasrpy3Ku, MUH;

V - CpeIHss CKOPOCTh JABMKEHUS, M/MUH.

3nauenus VK, t3, tpa3, u ans pasnuuHbix Mapok IITM crnegyer mpuHUMaTh NO JaHHBIM
TEXHUUYECKUX XapaKTEPUCTHUK.

L - cpenHsst [IMHA TOCTABKH, M;

t113 - yJIenbHbIC 3aTpaThl BPEMEHH HA JIMKBUIALAIO 3aBHUCAHUI mus/M (mpu IITM tuma I1T-4
v [IT-6 t13 ~ 0,27 mun/MS).

2L
s+ —+tppat
v
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TexHuueckas  (4acoBas  IPOM3BOJUTENBHOCTb  IOTPY304YHO-TPAHCIOPTHBIX  MalllUH
paccUMTBHIBAETCS MO CleAyrolen popmye:
AT = 60 Vi y

3
M aaa

e 2L

ts + — +tppa

v (3.97)

rzae: y - KoapUIHEHT 3aN0THEHUS Ky30Ba (KOBIIA).

CMeHHas IPOU3BOIUTEIEHOCTD 3apsITHON YCTAHOBKU PACCYMTBIBACTCS CISAYIOIIMM 00pa3oM:
=« _ o He

AT = —. Ticm

q (3.99)

r7e; q' - y/IeTbHBI PacXol B3PHIBYATKH, KI/M°,

HBs - Hopma BbIpaGoTku, kr BB Ha 3BeHO B cMeHy (IpUHUMAETCs IO CIPaBOYHHUKAM
TEXHUYECKOI0 HOPMUPOBAHUS).

Yucno pabouux (cocTaB 3BeHa), 3aHATBHIX HEMOCPEACTBEHHO 3apshKaHUEM, OIpeAessieTcs
rIyOuHOM CKBaKUH. [Ipu 3apspkaHUM BOCXOSIIMX CKBOXXKHH TITYOMHOM 110 20 M HUCXOISIIHMX
CKB&)KMH - COCTaB 3BeHa 3 yenoBeka. [Ipu 3apspkaHuy BOCXOSIIMX CKBAXKUH TIyOMHOM Ooliee
20 M - 4 yenoBeka.

[To oKcruyaTallMOHHOW MPOM3BOAMTEILHOCTH U OO0beMaM paboT, MPHUXOASIIUXCS Ha
KOHKPETHYIO MapKy OYMCTHOI'O 00OpYyJI0BaHUs, ONPEAEIIAETCS €ro KOJIMYECTBO U YUCIIO 3a00€B,
HAXOJSIIUXCS B CTagdMd OYUCTHOW BbIeMKH. Ilpu 3TOM yuuUTHIBaeTcs BO3MOXKHOCTH
nepeMeIeHHsI MallliH U MEXaHW3MOB 10 (POHTY BeAeHUs paboT: u3 3a00s B 3a00ii, u3 O6JI0Ka B
0JIOK, C yyacTKa Ha y4acCTOK, C TOPU30HTAa HA TOPHU3OHT, a JJISi CTAI[MOHAPHBIX YCTAHOBOK H
HE0oOXOIUMOCTh UX MOHTa)ka U JAeMOHTaxa. Hampumep, mpu cucreme 3Ta)xxHOro oOpyIIeHus ¢
OpPTOBOW MOJATOTOBKONM U BUOPOBBIMYCKOM pYyAbl TOJOBYI) NPOU3BOAUTEIBHOCTH 1 MIIH.T
obecrieunBaroT 4 OJHOBpEMEHHO paboTaomux BuOporutarens. Ho yuurteBas, dTO
BUOpPALIMOHHBIE YCTAHOBKH JOJKHBI PabOTaTh MOOYEPETHO B TEUEHHE CMEHBI (CYTOK) MO BCEi
JUTMHE TIOTPY309HOM BBIPAOOTKH, pabounii mapk nmuraTeneil OyJaeT paBeH KOJIMYEeCTBY YCTaHOBOK,
CMOHTHPOBAHHBIX B YETBIPEX OpTaX, M KOJIMYECTBY YCTAHOBOK, HaXOJSIIUXCS B MOHTAXKE B
nepuoj BbITyCKa M3 JAEHCTBYIOIIMX 3a00eB. Ecin mMmeeTcss BO3MOMXHOCTh OJIHOBPEMEHHOMN
paboThI IBYX MHUTaTENEH B MOrPy304HON BBIpaOOTKE, AJIs pacuera pabovero napka npuHUMaeTcs
KOJIMYECTBO YCTAHOBOK, CMOHTHPOBAHHBIX B JIBYX OpTax.

Yucno BUOpALMOHHBIX NHTATeNIeH, HAXOMSIIMXCS B MOHTAaXE OMNpEAeNseTcss HUCXOAS W3
KOJIMYECTBa OJIOKOB B CTAJMH MOATOTOBUTEIBHO-HAPE3HBIX padoT.

VHBeHTapHbII MapK OYUCTHOTO OOOPYAOBAaHHUS PACCUUTHIBACTCS uepe3 Kod((UIMEHT
pe3epBa, yUMTHIBAIOMNUN KOA()PUIIMEHT HEPAaBHOMEPHOCTH IOOBIYH, a Takke KOd(DPHUIIUEHTHI
pesepBa Ha MAaIUHBL, HaXoAsIIMEcs B TEKyIIeM M KamuTaJlbHOM (Uil 00O0pYIOBaHMS,
MOJUIEXKAIET0 Kall. PEMOHTY) PEMOHTE.

3.8.4. Pacuer siBOYHOTO 1mITaTa pAabOYMX M MPOU3BOIUTEILHOCTH TPYyAa

SIBOYHBIN IITAT TPYAAMIMXCS HA OYUCTHBIX PabOTax OINpeNeNseTcs M0 YUCIy OJHOBPEMEHHO
paboTaroUMX €UHUI] 000PYJOBaHMS U NMPUHATOrO pekrMa padoThl pyaHuka. Hucio pabouux,
3aHATBHIX HA HEMEXAHW3MPOBAHHBIX BCIIOMOTATENIbHBIX IPOLECCAX, PACCUUTHIBAECTCA MCXOAS U3
CYLIECTBYIOIIUX HOPM BBbIPAaOOTKH (OTpaciieBbIX WM JACUCTBYIOIIMX Ha MPOEKTUPYEMOM
npeanpusTin). Eciau B MpOeKT 3akiiabIBaeTCsi HOBOe 000py10BaHNE, TIPUMEHEHNE KOTOPOTrO He
YUUTBHIBA€TCSl JIEHCTBYIOIIMMHM HOPMaMH, TO KOHKPETHbIE HOPMATUBBI JIOJDKHBI OBITH
OTKOPPEKTHUPOBaHbl. OCHOBOW ISl KOPPEKTUPOBKH JIOJKHA CIIY>)KMTh OIBITHAs SKCILTyaTalus
HOBOTO OOOpYIOBaHUSl HAa PYAHHMKAX CTPaHbl, a TaKXKe TEXHHKO-DKOHOMHMUYECKHE MOKa3aTellu
OPUMEHEHHUsS €ro aHajora, eciii OHO HMEEeT MeCTO, Ha 3apyO0eXHbIX TOPHOPYIHBIX
PEIPUATHSIX.
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[Tpon3BOIUTENFHOCTS TpyAa pabo4YMx Ha OYMCTHOM BBIEMKE pYAbl PacCUUTHIBACTCS
CJIETYIOIINUM 00pa3oM:
a) MPOU3BOAUTEIILHOCTD TPy/Ja OypHIIbIINKA

= M TiIem. cu,
nbby (3.100)

rje: noyp - KOIMYecTBO pabounx O0OCITYKUBAIOIIUX OYPOBYIO YCTAaHOBKY, YEll.
0) MPOM3BOIUTEIBHOCTh TPYIa pabOUYero Ha BHITYCKE U JOCTABKE PY/IbIL:

Anoct

Ilgocr = ———, Tiaemcu,

I o (3.101)

rjae: AJOCT - SKCIUTyaTalldOHHAS IIPOU3BOIUTEIILHOCTD MTOTPY304HO-A0CTABOYHON YCTAHOBKH
WA KOMILIEKCa, T/CM;

NJOCT - KOJUYECTBO pabOYMX, 3aHATHIX HA OOCIY)KMBAaHHH YCTAaHOBKH HJIM KOMILICKCA B
TE€YEHUE CMEHBI, Yell.

B) [IPOM3BOIUTEIILHOCTh TPY/Ia OYUCTHOTO paboyero

IT6wp

Aoy
Ilou = . TI4eI.CM.,

noo (3.102)

rae: Aod - CpeTHEeCMEHHOE KOJIMYECTBO PY/Ibl, 100BIBAEMOE Ha OYUCTHBIX padoTax, T;
NoY - SBOYHBIN (CMEHHBII) ITAT OUUCTHBIX pabOYUX, Yell.

3.8.5. Onpenenenue pacxoJ0B SJHEPTUU U MaTEpHAIIOB

Pacxom 5IEKTpO’HEpPruM M CKAaTOrO0 BO3AYyXa PACCUMUTHIBAIOTCS 110 TEXHUYECKOM
XapaKTEPUCTHKE 000pYIOBaHUS U BPEMEHH PaOOTHI €ro JBUTATeNel B TEUYCHHE CMEHBI. Pacxon
B3pBIBYATHIX BEIIECTB OnpeesnseTcs no Gopmyie:

Koe Id*A
= +q°, 1T,
4 A (3.103)

rae: q" - yaenbHbIA pacxos BB Ha BTopuuHOe ApoOieHHe, KI/T (IPUHUMAETCS MO JAHHBIM
MPAKTUKU I HOPMATUBHBIM 3HaueHUsM, npuBefeHHbM B HTTL, B Tabmn. 4.23);

A - mmotHOCTH 3apsina BB B ckBaxkuHe, Kr/n®.

Pacxon AeTOHMPYIOIIETro HINypa pacCUUTHIBAETCS 10 (hopmyie:

25

. BTYT,

ur
(3.104)

Pacxon1 anekTpoeTOHaTOPOB MPH 3JEKTPOB3PHIBAHUU IPUHUMAETCS 110 KOJIMYECTBY CKBAXKUH
B KOMIUIEKTe, ¢ yueToM 3amaca (10 %);

pacxon OypoBOH CTaqu M KOPOHOK, apMHPOBAaHHBIX TBEPABIM CILIABOM, NMPUHUMAETCS IO
JTAHHBIM MTPAKTUKH WIM HOPMaM TE€XHOJOTHYECKOro MpoekTupoBanus (Tadn. 4.17,4.18 u 4.19);

pacxoi WIMH JUIs TOrpy304YHO-TPAHCHOPTHBIX MAalllH, aBTOCAMOCBAJIOB M CaMOXOJHBIX
BaroHOB OIPEEIIeTCs 0 CPEHECMEHHOMY MPOOEry U MpeaeIbHOMY CPOKY CiIy>KObI muHbI (T
npen.): st [IITM T npex = 1000 kM, amist aBTocaMocBaioB ¥ BaroHoB - 7000 kM.

Pacxon auszenbHOro TOMIMBA MOTPY304YHO-TPAHCIOPTHBIMM MAIIMHAMM M CAMOXOJHBIMU
BaroHaMU C JIBUTaTeNIIMU BHYTPEHHEI0 CTOPAHUS PEKOMEHIYETCSI ONIPENENSTh U3 BhIPAKEHHUS:

D - MNog - Ten 'Koﬁqu + (qP._ qx) KMJ
AT HIH [\Agﬂ)

. KT,

(3.105)

rae: NaB - yCTaHOBJICHHAs! MOILHOCTD JBUTATEIs, KBT;
TnB - Bpemst paboThI [BUTATENSI B TEUEHHUE CMEHBI, Yac;
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Ko6 - xoodduuueHT, yuuTHIBAIOUIMI TOBBIIICHWE pPacXoia TOIUIMBA Ha OOKaTKy,
PETYIMPOBKY, XOJIOCThIE pazbe3anl, Koo = 1,06;

Ox, Op - pacxox TOIUIMBA Ha | KBT B 4ac COOTBETCTBEHHO HA XOJIOCTOM XOY JIBUTATENS U BO
BpeMs paboTel MamuHkl (qx = 0,01 kr/kBT.4ac, gy = 0,03 kr/kBT.4ac);

KM - ko3 dunmenT ucrnonb30BaHus ABUraTess mo Momuoctu, Km = 0,6.

CMazouHble MaTepuabl NPUHUMAIOTCS B TPOIEHTaX OT pacxoja TOPIYero Mo HopMaMm
TEXHOJIOTMYECKOT0 MpoeKThpoBanus (riiasa 4.17).

3.8.6. OcOOCHHOCTH MPOSKTUPOBAHUS OYMCTHOW BBIEMKH MPU CUCTEMax Pa3pabOTKH C
KpEIUICHUEM U 3aKJIaJIKON BRIpaOOTAHHOTO MPOCTPAHCTBA

Jis cuctem pa3pa®oTKu, TIe MOJAEpKaHUE BbIPAOOTAHHOIO IPOCTPAHCTBA SABISAETCA
CaMOCTOSITENIbHBIM IPOU3BOJCTBEHHBIM IIPOLIECCOM {HAIPUMEP» CHUCTEMA C KPEIUICHUEM WJIU
3aKJIa/IKOM), MPU MPOEKTUPOBAHUM OYMCTHOW BBIEMKH JOINOJHHUTEIBHO ONPENEISIOT 0O0BeMbl
CBSI3aHHBIX C HUM pabOT, MOPSIOK MX BEICHHs, BBIOMpacTcs 00OpYIOBaHUE, PACCUUTHIBACTCS
LITaT TPYAAIIUXCSA, PACXOJ MAaTEPUAIIOB U DHEPTUs.

3.9. 3aknanouHblie padoTHI

[IpoekTHpoBaHHEe 3aKJIaJ0YHBIX pPAabOT CleqyeT OCYILECTBIATh B COOTBETCTBUU C
HOpPMAaTUBHBIMHU TpeboBaHusMH, ipuBeaeHHbIMU B HTII (rmaBa 4.18).

PaccrosiHue Mexay AByMS CMEXHBIMU 3a0o0siMu (OJIOKamMM, JICHTaMH, 3aXOAKaMu) MpU
CHCTeMax C 3aKJIQJKOH ompenensercs no Gpopmyie:

1.5 Acw Tem Epes

rjae: ACM - CMEHHasl TPOU3BOTUTEIILHOCTD 32004, T;

Tcwm - uncno pabodynx CMEH B MECHIIE;

Kpes - koapdunment pesepna, Kpes = 1,2-1,25;

S3a0 - mionaap ceueHus 3a00s (MPUPE3KH, 3aX0IKH), MZ;

70 - IIOTHOCTD PYJIBI, T/M".

Koaddumuent ynpouneHus MexaykamMepHOro Ienuka 3akiankod (Y) mpu omnpeaesieHuu
MapaMeTpoB KaMEpHO-IEIUKOBBIX CUCTEM C 3aKJIAaJKON MPUHUMAETCS MPU TUAPABINYECKON
3aknanke 1,5+1,6; mpu TBepaeromel 3aknaake "Y" paccuuteiBaeTcs 1no popmyie:

Lasa =

h_F + QGE L
by Ep
Vo=
1-is ¥
1= (3.107)

rae: hy, by - cooTBeTcTBEHHO BBICOTA U MIUPHUHA MEXTYKAMEPHOTO IEJINKA, M;

E3, Ep - MOy/Ib YIIPYTOCTH COOTBETCTBEHHO 3aKIAKU U PYIBL, KI/CM;

13, up - kodpdunuent [lyaccona 3akiiagku u pyabl;

K - ko3 dunmenTt, yIuTHIBAIONUN OTHOMIEHUE JIOIYCTHMOIO CONPOTHBIICHUS Ha CXKATHE

¥
PYIBI (e ) U 3aKJIaKU (o) (mpuHUMaroTcs no Tabnure 3.7).
Tab6muna 3.7
TP
g
—_— 10 20 30 40 50 u 6oJtee
T
K 0,65 0,68 0,70 0,72 0,75

3.10. KanenpapHbiii rpauk pa3sBUTHSA 100bIYH PYAbI

I'paduk pazBuTHs TOOBIUN PYIBI COCTABISETCS C LETBIO ONMPEACIICHHUS:
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BPEMEHH BBOJA IIPOEKTUPYEMBIX TOPU30HTOB;

BPEMEHH BBO/JIa HIDKEIIC)KAIINX TOPU30HTOB;

BPEMCHH INPOCKTUPOBAHUA U CTPOUTCIILCTBA HMIKCIICI)KAILIUX T'OPHU30HTOB.

[lepexon OYMCTHBIX pabOT Ha HIKENSKAIUH TOPU30HT, KaKk IPaBHIO, JOJDKEH
ocymecTBiIAThCs npu Hamuunu 50-60% 3amacoB paspabaThiBaeMoOro (9KCIUTyaTallHOHHOTO)
JTana ¥ B UCKIIIOYUTENbHBIX cllydasx - He MeHee 30 %. CocraBieHue rpauka pa3BUTHs 100bIUH
HeﬁCTByIOIHeFO OpCaAnpusaATUd IMPOU3BOAUTCA C YUCTOM OTpa6OTKI/I 3a11aCcoB, HAXOAAIIUXCA BBIIIC
HPOEKTUPYEMBIX ITAXKEH, M TOIOBOI MPOU3BOJUTEILHOCTH 110 YTBEP)KACHHOMY TIPOCKTY.

Omnpenenenne CpokoB OTPaOOTKM 3aracoB MPOEKTUPYEMOrO 3Ta)ka IMPOU3BOAUTCS COIJIACHO
HPOU3BOANUTEIBLHOCTH, PEKOMEHYEMOM COCTABIISIEMbIM POEKTOM.

HpI/I OTJIMYAKOIIUXCSA MPOU3BOAUTCIBHOCTAX IMPCABIAYIICTO IPOCKTAa W  HACTOALICTO
orpezemnsieTcs: BpeMs (CpoK) M3MEHEHHUS TPOU3BOJUTEIBHOCTH.

OcnoxHsrone oO0CTOsTeNbCTBA (YCJIOBHS) - OCYIICHHE, JpEHaX 3aleKel, 3aKiajika,
OTCTaBaHHE MPOXOJKU (YrIIyOKH) CTBOJIOB M JIp. - JOJDKHBI YYUTHIBAThCS TPU COCTABICHHU
rpaduKoB.

I'padux pa3BuTuss 100BIUM SIBISETCS MCXOOHBIM MaTtepuanoMm Juist coctaBieHus I10C
(mpoekra opranmzanuu crpoutenseTBa). [IOC u rpaduk HOWKHBI OBITH B3aUMOYBSI3aHBI MEXKITY
co00iA.

I'paduk pa3BuTHs 100OBIYU COCTABIISAETCS, UCXOJS U3 SKCILTyaTallMOHHBIX 3alacOB, KOTOPHIE
OIpesIeNAI0TCs 0 OATaHCOBBIM 3alacaM ¢ y4eToM KO3 GUIMEHTa BUIUMOIO U3BJICUEHHUS.

['padmik 0OBIYHO COCTABIISACTCS B BHJIC TaOIUIILI, KOTOpas KMEET CICAYIOIIHiA BU (popma 5).

®opmMma 5

['padux pazButusi 100BIYU Py/IbI

Ortax T'omer

2
3armacel ThIC.T IInomanp ThIC.M
TOPU30HT

Berte rop. 245

245 — 325
325
325 — 405
406
UTOI'O:

B osraxe (mo ropuszoHTy) romosas 1o00bua, oOblyHO HauuHas ¢ 5-10%, mocreneHHO
BO3pacTaeT MakcumaiabHO 10 70-80 %, 3areM HauMHAaeT CHMWXaTbcsa. ['omoBas A00bIYaA, Kak
npaBwiIo, JODKHA oOecneunBaThcsi He Oosiee Kak JABYMsl dSTaxaMmu. Takum o0pasowm,
ONTUMAJILHBIM COCTOSIHUEM CJIElYeT CUMTATh MOJ0KEHUE, IPH KOTOPOM OJIMH 3TaXX HaXOAUTCS B
JopaboTKe, BTOPOH B pa3pabOTKe M TPETHH - B MOJATOTOBKE. M3 Takoro cocTOSHUS U CIenyeT
UCXOJIUTh NPH PEIICHUH CPOKOB CTPOUTEIHCTBA MPOCKTUPYEMBIX M HUKENESKAIINUX dTaKEH.

B mosicHUTENBHOM 3amucKe K TpaduKy pa3BUTHS JOOBIYN U3JTararoTCs OCHOBHBIE MPUHIIMITHI
HOCTPOeHMS rpaduka U BBIBOJIBI 110 CPOKAM CTPOMTENBCTBA MPOSKTUPYEMBIX dTa)kell, a Takxke
COOOpakeHHsI IO CPOKAM IPOSKTHPOBAHUS M CTPOUTEIHCTBA HIDKEIEKAIUX ITAXKEH.

3.11. Meroau4eckue NpUHUUNBI (OPMHUPOBAHHUA KOMIIIEKCOB FTOPHOIIAXTHOIO
000py10BaHUA

3.11.1. O0Owmume nonoXeHus

[IpoexkTpoBaHHE COBPEMEHHBIX TEXHOJOIMUYECKHX CXEM TIOJ3€MHBIX TOpHBIX paboT Ha
PYAHMKAX JIOJDKHO IMpelycCMaTpUBaTh IMOJHYI0 MEXaHU3AlMIO onepauuil OypeHus, 3apsKaHMs,
NOTPY3KH M TPAaHCHOPTUPOBAHUS TOPHOM Macchl OT 3a00s1 10 OYHKEpOB 000raTuTenbHON
(GaOpuky, KperieHHs: TOPHBIX BbIPAOOTOK, 3aKiaJKd BbIPAaOOTAHHOTO MPOCTPAHCTBA U
BCIIOMOTaTeNbHBIX OINEpaluid, BKJIIOYas JOCTaBKY Ha Y4YacTOK OOOpYyIOBaHUS U MaTepHAalIOB,
CTPOUTEIbHO-MOHTQXHBIE M PEMOHTHbIE paboThl. Beibop u (opmupoBaHHe KOMIIIEKCOB
TOPHOILIAXTHOTO 00OpY/I0BaHUSI HEPA3PHIBHO CBSI3aHBI C IPOEKTUPOBAHUEM CHUCTEM pa3paboTKu
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U TEXHOJIOTHUYECKOH CXEeMbl BBIEMKH MPUMEHUTEIBHO K TOPHOTEXHUYECKUM YCIOBHUSIM
KOHKPETHOI'O MECTOPOKACHUS M JOJDKHBI PEIIaThCs COBMECTHO M MMapajuleIbHO B CTaJuu
COCTaBJIEHUS TOPHOT'O M TOPHOMEXAHUYECKOT'O Pa3JIEIOB IIPOEKTA.

HeoO6xonuMo wuMeTb B BHMJYy, YTO MapaMeTpbl OOOpPYAOBaHUS TECHO CBS3aHBl C
IIPOU3BOJUTENIBHOCTHIO BBIEMOYHBIX €IUHUI] U, CJIEI0BATE/IbHO, B 3HAUUTEIbHOW MEpPE MOIYT
BJIMSTH Ha IPOU3BOAUTEIIBHOCTD PYIHUKA.

Bribopy 0060pymoBaHus OKHO MPEALIECTBOBATh M3Y4YEHHE OOBEKTa MPOCKTUPOBAHUS B
YacTu 00€CHEUYEeHHOCTH TPYAOBBIMU PECYpPCaMH, BO3MOKHOCTH U JKEJNATEIIbHOCTU YBEJINYECHUs
00beMOB 0OBIYM WJIM HMX NOJAEP)KaHUS Ha JOCTHTHYTOM YPOBHE IMPH YXYIIICHUU
TOPHOTEXHUYECKUX YCIOBUHN SKCILTyaTalUH.

Bri6op 000pyaoBaHUsS MPOU3BOAUTCS MPHU YCTAHOBJICHHOW MPOM3BOJCTBEHHOW MOIIHOCTH
PYAHMKA U B IIPOLIECCE €€ ONTUMM3ALINU.

Korna BapuaHThl MEXaHU3allMM OTJIMYAIOTCA TEXHUYECKHMM YpPOBHEM IIPOU3BOJICTBA,
TEKYLUMH U3JIePKKAMH [IPOU3BOACTBA IPU COXPAHEHUHU 0O0BbeMa JOOBIYM 10 PYJHHUKY, OLEHKY
3pPEKTUBHOCTH BapuaHTa MEXAHM3ALUU CJIEeAyeT NPOU3BOAUTH IYTEM COIMOCTABJICHUS
CPaBHUTENBHBIX NPHUBEICHHBIX 3aTPaT IO BapHaHTaM C yd4eToM 3(@eKTa OT BBHICBOOOXKIECHUS
PabOTHHUKOB ¥ SKOHOMHYECKOTO yIiepOa OT MOTeph U Pa3yOo0KHBAHUS.

B ciydae nzMeHeHMs IPOU3BOAUTENBHOCTH PYAHUKA B 3aBUCUMOCTH OT NIPUHATOrO BapHaHTa
MeXaHU3alu pPadoT OreHKa 3(P(GEKTUBHOCTH CPABHUBAEMBIX BapHAHTOB MPOU3BOIUTCS C
yueToMm ob1iero 3¢ ¢dekra o pyaHuKy (MPEANPUSTHIO) B LIETIOM.

[Tpu BEIOOpE BapraHTa MEXaHU3AIMKA HEOOXOIMMO PACCMATPUBATh TPU IPYIIITBHI TOKA3aTEIICH:

O’KU/IaeMbI€ PE3yJIbTaThl;

IpeJioiaraéMble 3aTpaThl peCypcoB,

BpeMs1, HEOOXO0IUMOE JIJIs IOCTUIKEHUS PE3yJIbTaTOB.

K oxxuyiaembIM pe3ysbTaTaM OTHOCSTCS:

IPUBEICHHBIE 3aTPATHI;

peHTa0EIbHOCTh KAlUTAIbHBIX BIIOKEHUN;

IPOU3BOIUTENBHOCTh BBIEMOYHOMN €IMHMIIBI;

[10KAa3aTeNH U3BJICUEHUS PYIbI.

[IpeamnonaraeMple 3aTpaThl PeCypcoOB MO BapHaHTaM XapaKTEPU3YIOTCS PAacXOAOM TPYIOBBIX,
MaTepUaIbHbIX, SHEPreTUYECKHMX M (UHAHCOBBIX PECYpPCOB Ha MOJHBIM U TOJOBOH 00BEM
IPOM3BOJICTBA U HAa €MHHUILY TPOAYKIIUH.

Bpewms, Heo0XxouMoe IS JOCTUKEHUS pE3yNbTaToB, XapaKTepu3yeTcs
IIPOJOJDKUTEIBHOCTBIO  BBIIIOJIHEHHUS TEXHOJOTMYECKMX IPOLIECCOB B 3aKOHYEHHOM LUKIIE
OUMCTHOW BBIEMKHM U BPEMEHEM 3aJaJDKMBAHMS PECYpCOB B IPOLECCE MOATOTOBKHU 3allacoB K
BBIEMKE.

3HaueHue IMokasaresyieil, UCMOoJb3YEeMBIX MPU BbIOOpE BAapUAHTOB MEXAHU3allMM, 3aBUCUT OT
O6onbmioro  yucna  (aKTOPOB;  €CTECTBEHHBIX,  TEXHMYECKMX, OKOHOMHMYECKHUX U
OpraHU3al[MOHHBIX, POPMUPYIOLUINX BHEUTHIOIO CPELy.

K ectecTBeHHBIM (pakTOpaM ciienyeT OTHECTH:

KpPEenocTh M YCTOMYMBOCTH PY/bl U BMEIIAIOMINX MTOPOJ, MOIIHOCTh U YTOJ MaJeHUs PYAHBIX
TeJ, 3amackl, TIyOMHY 3alleraHus MECTOPOKICHMS, XapakTep paclpe/eleHusl IO0Je3HOro
KOMIIOHEHTa B MECTOPOXACHUH, IIEHHOCTh PY/IbI.

K TexHuueckum ¢axTopam ciieayeT OTHECTH:

napaMeTpbl 000py/I0OBaHUS, MMapaMeTphl CUCTEMbI pa3pabOTKH, 3amachl py/bl B BHIEMOYHBIX
€IMHUIAX, YCTAHOBJIEHHYI0 WJIM  ONTHUMHU3UPYEMYIO  MPOM3BOIUTEIBHOCTh  PYAHHKA,
HOPMAaTUBHBIE CKOPOCTH TIPOBEACHMSI BBIPAOOTOK, pacxoja TPYIOBBIX, MaTepUaJbHBIX U
HHEPTreTUUECKUX PECYPCOB Ha eTMHUILY pabOTHI.

K sxoHoMHueckuM (pakTopam OTHOCSTCS:

CTOMMOCTh  00OpYy/IOBaHMS, MaTepUaNoOB, »HHEpPruu, paboueil CHiIbl, HOPMAaTHUBHBIC
KOA(p(UIIMEHTHl CPaBHUTENBHON 3(PPEKTUBHOCTH M PEHTAOENBHOCTH KalMUTaJIbHBIX BIIOKEHUH,
BEJIMYMHY COMYTCTBYIOIINX KAalUTaIbHBIX BIOKECHUH.
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K opranuzanmoHHbIM (aKTOpaM OTHOCSTCS:

(opMBI 1 METO/IbI OPraHU3ALUH TPYQA, PEKUM pabOThl 000PYAOBAHUS, OPSATOK BHITOIHEHUS
TEXHOJIOTMYECKUX IPOLIECCOB.

Be100p cpencTB MexaHU3alMK IPOU3BOIUTCS METOAOM Iepedopa BApUaHTOB.

B o0beMax KamuTaabHBIX BIOXKEHHUH, IPUHUMAEMBIX JJIs pacueTa 3(pQeKTHBHOCTH BapUaHTa
MEXaHU3alllK, YYUTBIBAIOTCA 3aTpaThl IO BCEM HCTOYHUKaM (QuHaHcHpoBaHud. K Takum
3aTpaTraM OTHOCSTCS:

3aTpaThl Ha IPHOOPETEHNE U JOCTaBKY, MOHTaX U IEMOHTaXX 000pyIOBAHHUS;

3aTparhl HA MPOBEACHUE U 000PYIOBAaHHE TOPHOKAIMTAIBHBIX BEIPAOOTOK;

3aTpaThl Ha TEXHUYECKHE MEPOINPUATHS, NMPEAOTBPAILAIOIUE OTPULIATEIbHBIE MTOCIEACTBUS
BIIMSIHUSL IPUMEHSIEMOM TEXHUKH HA YCIIOBUS TPYAA;

KallUTaJIbHbIE BJIO’KEHUSI B 00OPOTHBIE (POHBI, aBAHCUPYEMBbIE HA CO3JIaHUE U MOAJIEpKAHHUE
(GpoHTa OYNCTHON BBIEMKH.

B Texymux 3aTparax y4uTBIBAIOTCA:

3aTpaThl Ha MOralleHue U aMOpTU3alMI0 BBIPaOOTOK;

3aTparsl 110 IIPOLEecCaM OYMCTHON BBIEMKH;

3aTPaThI 110 COIPSIKEHHBIM C OYMCTHOM BBIEMKOW MpoLEccaM;

LIEXOBBIE U OOLIEPYTHUYHBIE PACXO/IbI.

IIppu pacdere KanUTAIBHBIX  BIIOXKEHUHM, OKCIUIyaTallMOHHBIX  3aTpar, a TaKkKe
JIOTIOJIHUTENbHBIX IOKa3aTeaed MPUMEHSIOTCS LIeHbl, Tapudbl, CTaBKM 3apabOTHOM MiaTel U
JIpYyrue CTOMMOCTHBIE HOPMATHBBI, JCMCTBYIOLIUE B MOMEHT BBIIIOJIHEHHSI PACYETOB.

Pacxon MaTepuanoB ¥ 3HEPTUH IPUHUMAETCA 110 JaHHBIM HOPMATUBHBIX TOKYMEHTOB WM Ha
OCHOBE JIYYIIIUX TOKa3aTesel mo 000pyI10BaHUIO, padOTAIOIIEMY B aHAJIOTUYHBIX YCIOBHSIX.

3.11.2. Beibop ob6opynoBaHus

MecTopoXeHle AETUTCS Ha OJHOTHUIIHBIE [0 TOPHOI€OJIOIMYECKUM YCIOBUSM BBIEMOYHBIE
YYaCTKH, KXKIBIH U3 KOTOPBIX MOXET OBITh OTPabOTaH OJHOM CHCTEMON pa3pabOTKH.

Hcxons U3 TOMOBOW MPOU3BOAUTENLHOCTH PYAHHUKA M MOPAIKAa OTPAOOTKH MECTOPOKIACHUS
omnpezensercs 00beM T00bIYH U3 BBIEMOYHOTO Y4acTKa Ha BECh MEPUOJ SKCILTyaTalllu.

[Tpon3BOAUTENBHOCTh BBIEMOYHOI'O Yy4acTKa IPU YCTAHOBJIEHHOW IPOU3BOJUTEIBHOCTH
pPYJHUKA ONPEAEIIAETCS U3 yCIOBUS

S Qfaj-arp,
1

I7ie P - yCTaHOBJIEHHAsI ['OJI0Basi IPOU3BOIUTENBLHOCTh Py THHUKA, T/TO;

a - CoJIep>KaHMe MOJIE3HOr0 KOMIIOHEHTAa B IOOBITOM pyIHON Macce Mo pyAaHUKY, %o;

Qj - IPOU3BOUTENHHOCTD j-Or0 BEIEMOYHOTO y4acTKa, T/TOI;

aj - coaep KaHue TMOJIE3HOI0 KOMITOHEHTA B JOOBITOW py/ie U3 J-To ydacTka. %.

Kaxxaplii BBIEMOYHBIH y4acTOK JENUTCA Ha DIEMEHTApHBIE BBHIEMOYHBIC EAMHHUIIBI,
XapaKTEepU3yIoIIMecss CBOUMU KOHCTPYKTUBHBIMHU Napamerpamu. OmpenensieTcss MaKCUMalbHO
BO3MOYKHOE YHMCIJIO BBIEMOYHBIX €AMHUI] B IpeJiesiaX BHIEMOYHOI'O Yy4acTKa B OJHOBPEMEHHOM
pabore (MCXOAd M3 TEXHOJOTMYECKMX BO3MOXKHOCTEH) M YCTAHABIMBAECTCS MHUHUMAaIbHO
JIOIyCTUMast IPOU3BOAUTEIBHOCTD BEIEMOUYHOM €MHUIIBI.

[Tpu BBIOOpE BapmaHTa MEXaHM3AIMK MEPBOHAYAIHLHO OTOMPAIOT BCE THUIBI U TUIIOPA3MEPHI
000pyIOBaHUs, TEXHHUUECKH MPUEMIIEMOIO B pacCMaTpUBAEMBIX YCIOBHUSX. 3aTeéM U3 3TOTrO
000py/10BaHUs IO JOTMYECKUM COOOpaKEHUSIM OTOMPAIOTCS KOHKYPEHTOCIIOCOOHBIE BAPUAHTHI,
KOTOpBIE IO CPAaBHEHMIO C JPYTMMH 3aBEJOMO JIyYllle IO KaKMM-TO IIOKa3aTelIsM.
KonkypentocnocoOHble  BapuaHTbl (00BIMHO 2-3) XapakTepu3ylTCAd MPUCYLIIUMH UM
napamMeTpamHu, COMOCTaBISIIOTCA MEXy COOOH Ha OCHOBE SKOHOMUYECKOI'O CPaBHEHHSI.

®DakTOpPHI, BIUAIONINE HA 0OTOOP 000PYI0BaHUS, YCIIOBHO MOKHO Pa3IeINTh Ha TIOCTOSIHHBIE 1
MePEMEHHBIE, KOTOPBIE BHICTYIAIOT KaK OTPAaHUYCHHS B OMPEICTICHHBIX YCIOBUSX.

K nocrosinHbIM (pakTOpam cieayeT OTHECTH:

(3.108)
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KPETOCTh PYy/Ibl, KOHCTPYKTHUBHBIE MMapaMETPbl U OCOOCHHOCTU CUCTEMBI pa3pabOTKH, pa3mep
KOHJMIIMOHHOTO KYCKa PYABI.

Kpenocts pyasl npenonpeaenser BbIOOp criocoda OypeHus.

KoHcTpyKTHBHBIE TapaMeTpbl H 0OCOOCHHOCTH CHUCTEM pa3pabOTKH PErIaMeHTHPYIOT CIOco0
O0TOOWKH, TITyOUHY CKBa)KUH, YCIOBHUS IOTPY3KU M JOCTaBKH.

Pasmep KOHOMIMOHHOTO KycKa pyZIbl OrpaHMYMBAECT NPUMEHEHHE MOTPY30YHBIX |
JIOCTaBOYHBIX CPEJICTB.

JanpHeimuii oT0op 000pyHOBaHMS BEAETCS C yYETOM NEPEMEHHBIX (PaKTOPOB, K KOTOPHIM
ClIeyeT OTHECTH YCTOMYMBOCTH PyJIbl M BMEMIAIOIIMX IOPOJ, MOIIHOCTH PYJHOTO Tela,
HPOU3BOANUTEIBHOCTD BBIEMOYHOW €TMHHIIBI.

Y CTOHYMBOCTD PyZIbl ¥ BMEIMIAIONIMX MOPOA NPEAONPEACNseT TEXHUUYECKYIO MPUEMIEMOCTh
CKBO)KMH YBEIMYEHHOTO JUaMeTpa IpH OTOOMKe, JOMYCTHMBIC THIIOpa3Mepbl 000pyIOBaHUS,
UCXO/ W3 MAaKCUMAalbHO BO3MOXKHBIX pPa3MEpOB BBIPAOOTOK MO YCIOBHIO MX KPEIUICHHS H
HOJICPKAHUSL.

MOITHOCTh PYJHOTO Tella PerjaMeHTUPYET THUIBI U THUIIOpa3Mepbl 00OPYIOBaHHS IPH €ro
paboTe HEeMOCPEICTBEHHO B OYMCTHOM ITPOCTPAHCTBE O€3 MOPhIBa BMELIAIONINX ITOPO/I, & TAKKE
JMaMeTpP CKBAXXHH MTPH OTOOUKE PY/IbI.

Texnuyeckass W BO3MOXKHAS OKCIUTyaTallMOHHAs IPOU3BOAUTEIBHOCT 00OpYHOBaHHUS
ompenensercss Uil KOHKPETHBIX YCIOBHM W KaXJOTO THIIA M TUIOpa3Mepa MallhH C
UCIIONIb30BaHUEM (DYHKIMOHAIBHBIX 3aBUCHMOCTEH TPOW3BOIUTEIBHOCTH OT I1apaMeTpOB
000pyI0BaHUS 1 TOPHOTEXHUYECKUX YCIOBUN IO OOIICTTPUHSATHIM METOAUKAM.

dopmupoBaHue KOMIUIEKCA MAlIMH  CJIEAYeT TPOW3BOMUTH IPH  YCTAHOBJIEHHON
MPOM3BOJICTBEHHOI MOIIIHOCTH PYyTHHUKA.

['omoByr0  9KCIUTyaTallMOHHYIO — MPOHM3BOAMTEIBHOCTH ~ OCHOBHOTO  TEXHOJIOTHYECKOTO
000pyI0BaHUS PACCUUTHIBATD:

Pawc map. ®T #F, %K,

. eniron,
I =*Eu=Epes (3.109)

Foxcrog =

rae Kj - koo dunment, yauToBaronmii HepaBHOMEPHOCT, 00beMOB paboT no 3abosm; Kj -
KO3 UIIMEHT, YUHUTBIBAFOIINI YHUBEPCAIBHOCTH o0opynoBaHus (s
y3Kocnenuanu3upoBaiHbix MaminH Ky = 1); I1 - yrcino ycTaHOBIEHHOTO B BHIEMOYHOM €IMHUIIE
o0opynoBaHus (Ui CTallMOHApHbIX MamuH); KM - koaQduuueHT, yduTbiBalomuil 3aTpaThl
BpPEMEHHU Ha MOHTaX, AEMOHTaX M IepemeleHue odopynoBanus B TeueHue roga (Km = 1,05-
1,1); Kpe3 - obmmii koadduimeHT pesepBa, YUUTHIBAIOUIUN HAXO0XKJACHHE OOOPYIOBaHUS B
pEMOHTE M IUIAHOBOM pe3epBe; Pakc.mak. - BO3MOXHas MaKCHMajlbHas CMEHHas
IKCIUTyaTal[MOHHAas IIPOU3BOIUTEILHOCTh MAIIMHBI (YCTAaHOBKH), ei/cMeny; T, - pona pabodero
BpPEMEHH, CMEH/TO/I.

3.12. BHyTpH mIaXTHBIA TPAHCIIOPT

bonbIoil oneIT NPOEKTUPOBAHUS MOJ3EMHBIX PYJHUKOB YEPHOW U IIBETHOM METAJULYPruH, a
TaK)K€ pe3yabTaTbl MHOTOYMCIEHHBIX HAyYHO-HUCCIIEIOBATENbCKUX U IPEINPOEKTHBIX
npopaboOTOK, JAlOT OCHOBaHMA CUYMTaTh Haubosiee HPGPEKTUBHBIM TPAHCIOPTOM IS
OOJBIIMHCTBA PYAHBIX HIAXT HA BUIUMYIO MEPCIEKTHUBY OTKAaTKy IOJIE3HOI'O HCKOIAeMOTo
JKEJIE3HOJOPOKHBIMH COCTaBaMHM.

B ompenenenHbix ycinoBusx 3((EKTUBHBIMH MOTYT OKa3aTbCsl KOHBEWEPHBIH TPaHCHOPT
pyabl (0OCOOEHHO JJIsl TOPU30HTOB C OOJIBIION T'0OJJOBOI NMPOU3BOJAUTENBHOCTHIO) MIIM OTKATKA
MOJIE3HOTO HMCKOMAeMOT0 CaMOXOJHBIMU TPAaHCIOPTHBIMM MamMHaMu. He uckitoueHa Takke
11eJ1ecO00pa3HOCTh MCIONB30BAaHUS B OTACIBHBIX CIy4asX KOMOMHHPOBAHHBIX TPAaHCIOPTHBIX
CXEM.

O¢ddekTuBHOCTh MPUMEHEHHs] TOr0 WIM HMHOTO BHUAA TPAHCIOpPTa 3aBUCHT OT MHOTHX
($akTOpOB, OCHOBHBIMHU U3 KOTOPBIX SIBJISIOTCSI TOPHOI'€OJIOTUYECKHE YCIOBUS, CXEMbl BCKPBITHUS
U TOJrOTOBKM MECTOPOXACHUH, CHCTEMBl pa3padOTKM M HMX HapaMeTpbl, MOIIHOCTh
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OPEINpUSATHS U PacCTOSHUE TpaHcHopTupoBaHus. [lo3Tomy Bompockl BHIOOpa TPaHCHOPTHBIX
CPE/ICTB JOJKHBI pacCMaTPUBATHCS BO B3aMMHOM CBS3M C yKa3aHHBIMU (pakTOpamH, paBHO, Kak U
BBIOOp cI10c00a BCKPBITHS U CUCTEMBI Pa3pabOTKU JTOJHKEH MPOU3BOIAUTHCS C y4ETOM Hamboiiee
palMOHAIBHBIX BUIOB TPAHCIIOPTA M MMPOCTEHIIINX CXEM TPAHCIIOPTHOM CETH.

OxoHuaTenbHBI BHIOOP BHAA TPAHCIOPTAa TOPHOM MAacChl, a TaKKe IITaTa TPYISAIIUXCA,
MaTepualioB M OO0OpYIOBAaHUS MO TOPHBIM BBIPAOOTKaM HEOOXOJMMO OCYHIECTBISATH Ha
OCHOBAHUU MH)KCHEPHO-TEXHHUUECKUX M TEXHUKO-3KOHOMHUYECKHUX PAcUeTOB B COOTBETCTBUU C
HOPMAaTHBHO-METOIMYECKUMH  yKazaHUsIMH ~ "OOIIECOIO3HBIX ~ HOPM  TEXHOJOTHMYECKOTO
NPOEKTHPOBAHUS TIOJ3EMHOT0 TpaHCIopTa ropHoaoobBatonux npeanpustuii" OHTII 1-86.

[Ipn nmpoexTrpoBaHNK TI000TO BUAA TPAHCIOPTA ONPEAEISIETCS MOTPEOHOE KOIMUYECTBO €ro
€IMHUL], INTAT TPYIAIIMUXCS IS €ro OJKCIUTyaTallH, pacxXoJl 3JIEKTPOIHEPIHH, TOILIHBA,
MaTepualioB, a B OTAEIBHBIX CIIydasX BBIMOJHICTCS MPOBEPKA BO3SMOKHOCTH €ro pabOThI MpH
3aJJaHHOM NPOo(dUIIe TPAHCHOPTHBIX BHIPAOOTOK.

3.13. [IpoBeTpuBaHHe PYTHUKOB
3.13.1. O6mue nosoKeHus

[TpoexkTupoBaHKe BEHTWISIMH MOJA3EMHOIO PYAHHUKA (LIaXThl) HEOOXOJUMO OCYIIECTBISTH B
CIIEIYIOILEM MOPSIKE:

orpezieNieHue CXeMbI U CIloco0a MPOBETPUBAHUS PYAHHKA (IIAXTHI);

pacuer pacxo/ia OOIEMAaXTHOTO KOJIMYECTBA BO3/IyXa;

pacmpezieieHue BoO3Ayxa B OOIIEHIAXTHOW CETH W MPOBEpPKa CEYEHUN BBIPAOOTOK IO
JIOITYCTHMBIM CKOPOCTSIM JIBFDKECHUS TIOCIICTHETO;

pacueT Jernpeccuy pyaHuKa (IIaxThl);

pelIeHHEe BOTIPOCOB, CBS3aHHBIX C MPOBETPUBAHUEM BBIPAOOTOK IPHU MX TIPOXOIKE.

CrnenyeT UMETh BBUY, YTO IPOSKTUPOBAHNE BEHTUIISILIUK JIOJKHO OCYIIECTBIATHCS B TECHOM
YBSI3KE C TPOCKTUPOBAHMUEM OCHOBHBIX TEXHOJIOTUYECKUX MTPOLIECCOB.

[Tpu 5TOM BO3MOXHO YTOYHEHHE paHEe PACCUUTAHHBIX MapaMEeTPOB, KaK BEHTUISIIMOHHBIX,
TaK U TEXHOJIOTHYECKHUX.

3.13.2. Be16op cxembl U criocoda BEHTHIISIIUN

[Ipu BBIOOpE CXEMBl BEHTWISLMM B MPOIECCE MPOEKTHUPOBAHUS HEOOXOJUMO COOJII0IaTh
cieayromnme odmue TpedoBaHMs:

CXeMa BEHTWIAIMM JI0JDKHA OOecreuyuBaTh MoJady K MecTaMm MOTpeOseHUs HeoOXO0IUMOro
KOJIMYECTBA BO3AYXa,

COMPOTUBIIEHNE BEHTWIALIMOHHOW CETHU JODKHO OBITh MHUHHMAJIBHBIM, YTO O0OECIEeUUT
MUHUMAJIbHYIO JACTIPECCUIO IIAXTHI;

CXeMa BEHTWISIIIUY JIOJIKHA MTPeAyCMaTpUBaTh MUHUMYM YT€U€K BO3]1yXa;

cxeMma JI0JKHa 00ecreyuTh TaKoe eCTECTBEHHOE pacIpeesieHHe BO3/yXa, KOTOPOe CBOAMIIO
OBl K MUHUMYMY HEOOXOAMMOCTb B UCKYCCTBEHHOM PETYJIUPOBAHUU;

BEHTWISILIMOHHAsE CXeMa JOJDKHA OOECNeYUTbh MATKOCTh  PEBEPCHPOBAHUS  CTPYH,
OJylaronpusATHBIE YCIOBHS TpyJla, CIAaceHHE JIOJEH mpu aBapusX W, KpOME TOro, OHa JIOJIKHA
OBITH S5KOHOMUYHOM.

[Ipu pemienun Bompoca O crnocoOe MPOBETPUBAHUS CIEAYET HUCXOAUTh U3 COOOpakeHUi
TEXHUYECKOH U SKOHOMHYECKOH 11e1eCO00Pa3HOCTH €ro MPUMEHEHUS.

OCHOBHBIMHU JJOCTOMHCTBAMHU HarHETaTEIBHOIO CIIOC00a MPOBETPUBAHUS SIBIISIETCS:

BO3MO>KHOCTb IIPUMEHEHUS OJJHOW BEHTUJIITOPHON YCTaHOBKH, pacIiojlaraéMoi, Kak IpaBuilo,
B LIEHTPE IIAXTHOTO IOJIsl, TP MHOTOYHMCIIEHHBIX PAa3BETBICHUSAX BEHTUIISLIUOHHON CETH;

OoJbIIast yCTOHYMBOCTH Pa0OT IIIaBHOTO BEHTUIIATOPA,;

JErKO PperyjaupoBaTh pacIpelesieHMeM pacxoJa BO3AyXa B CETH M YIPABIITH
BEHTWISILIMOHHBIMU PEKMMaMU IIPU aBapHsIX;

yepe3 BEHTUWISITOPHYIO YCTaHOBKY MPOXOJUT YUCTHIM BO3/AYX, UTO oOecredynBaeT OONbIIYIO
0€3011aCHOCTb U AJUTEIBHBIN CPOK €€ CITyKOBI.
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[TonoxxurenpbHbIM (HAaKTOPOM SBISIETCSI M TO, YTO MPH HArHETaTeIbHOM IPOBETPUBAHUU
OTCYTCTBYIOT IMOJICOCHI BO3/yXa C MOBEPXHOCTH 4epe3 oOpyuieHHbIe mopoasl. K HemocTatkam
HATHETATEJIPHOTO CHoco0a BEHTWISIIMHM CJIEIyeT OTHECTH HEOOXOAMMOCTh YCTPOHCTBA
FEPMETUYHOT0 HAIIAXTHOTO 3[]aHKs U BO3IyXOIMOJAIOIIET0 CTBOJIA, KOTOPBIA OOBIYHO SBIISETCS
KJIETEBBIM;, HEOOXOJMMOCTh YCTAHOBKM MOIIHBIX TJIaBHBIX BEHTWIATOPOB C OOJBIINM
JMAna30HOM PEryJlIHpOBaHMs pacxojia BO3/lyXa M Jenpeccuy. B ra3oBbIX maxTax MpUMEHEHUE
HArHETaTEJIBHOTO CIIOCO0a MPUBOIUT K JIONOTHUTEIBLHBIM TPYTHOCTSIM, 3aKITIOYAIOIIUMCS B TOM,
YTO MPU aBapUITHONW OCTaHOBKE BEHTWJISATOpA JIaBJICHHE BO3/lyXa B BhIpaOOTKaX IIAXThI MaaeT,
YTO MOXKET MPUBECTH K UX 3ara3upOBaHUIO.

[Ipu BcaceiBarolmeM cHocobe NpOBETPUBAHUS MOKET ObITh MPUMEHEHAa Kak OJHa
LEHTpaJbHasi BEHTWISTOPHAs YCTaHOBKA, TaK U HECKOJIbKO BEHTWJIATOPOB, YCTAHOBJICHHBIX Ha
¢anrax maxTHOro mojis. BaXHBIM TOCTOMHCTBOM 3TOTO croco0a SBISETCS TO, YTO B CiIydae
aBapUITHONW OCTAHOBKM BEHTWISITOPA JABJICHHE B BBIPAOOTKAX IMOBBIMIACTCS W TEM CaMbIM
3aMeJuIsieTcs Mpollece UX 3ara3upoBaHus. BeacbiBaromuii cnocod HECKOJBKUMU BEHTUIISITOPAMU
JIa€T BO3MOXKHOCTh UCIOJIb30BATh MEHEE MOIIIHBIE BEHTHIISITOPBI, YTO SIBJSETCS MOJIOKUTEIBHBIM
dakTopoM MpH MPOBETPUBAHMHM ILIAXT, UMEIOIIUX OOJBIIYIO MPOTSHKEHHOCTh BRIpabOTOK. B TO
)K€ BpEeMsl TPU HECKOJIBKUX BEHTHJIATOPHBIX YCTAHOBKAX CTAHOBHUTCS CJIOKHEE IIpoLece
pPErylupoBaHUsT BO3AYIIHBIX TOTOKOB, TOHHXKAETCAd YCTOWYUBOCTh BEHTHIALMU. OOImUM
HEJIOCTATKOM BCACBHIBAIOIIETO CHOCO0a MPOBETPUBAHUS SBISIIOTCA IOJCOCHI  BO3AyXa C
MOBEPXHOCTHU Yepe3 30Hbl OOPYILIEHUS, TPEIIUHBI  IPOBAJbI, YTO IPUBOJUT K €0 3arpsi3HEHHUIO
B pabounx 3a005X ¥ CHUKACT MHTEHCUBHOCTD BEHTHIISIIHH.

KomOunupoBaHHbIi  (HarHeTaTelbHO-BCACHIBAIOIINK)  CcOCO0  BEHTWISIMH  CIEAYeT
NPUMEHATh B TeX CIydasx, Korjga HEOoOXOIWMO JUKBUAMPOBATH HJIA YMEHBIIUTH YTEUYKH M
MOJICOCHl  BO3/yXa uepe3 BhIpaOOTaHHBIE MPOCTPAHCTBA U TPEHIMHBL. JTOT CIOCOO
MIPOBETPUBAHUS IMO3BOJISICT PACIIPEACTUTH OOMICIIAXTHYIO JEIPECCUI0 Ha JIBA TMOCICIOBATCIIEHO
paboTaronmux BEHTHJIATOPA, YCTAaHABIMBAEMBIX B BO3IyXOIMOJAIONIEM U BO3AYXOBBLIAIOIIEM
CTBOJIAX.

Hecmotpss Ha TO, 4TO KOMOWHHPOBAHHOE IPOBETPHUBAHUE [AeT BO3MOXKHOCTh MOJYyYaTh
BBICOKHE IIeperajibl 0 TYTH JBIDKCHUS BO3yXa, adpPOAMHAMHYECKAs CBS3b BBIPAOOTOK C
36MHOI TOBEPXHOCTHIO YMEHBUIIAETCS, YTO SBISAETCS HECOMHEHHBIM NPEUMYIECTBOM IO
CpPaBHEHHIO C HArHeTaTeJIbHBIM W BCACBIBAIOUIMM CrocoO0amMu BeHTWIAINU. Hemocrarkamu
HArHeTaTeIbHO-BCACHIBAIOIIETO CIOCO0a MPOBETPUBAHUS SBJSETCS HAaTU4Me JBYX U Oolee
BEHTWJIATOPHBIX YCTAHOBOK, TPYAHOCTh B YIPaBJICHUU TMPOBETPUBAHUEM TMPU HAIMYUHU
HECKOJIbKUX BCACHIBAIOIIMX BEHTHJIATOPOB U pa30pOCAaHHOCTU TOPHBIX padoT.

3.13.3. Pacyer 0011epyAHUYHOTO KOJIMYECTBA BO3/IyXa JJIsl IPOBETPUBAHUS TOPHBIX padOT

Enunele mpaBuna 0€30MaCHOCTH NpU pa3pabOTKe pPYIAHBIX, HEPYAHBIX M POCCHIMHBIX
MECTOPOKICHUN TOA3EMHBIM CIIOCOOOM TpeOyroT, 4YTOOBI KOJIMYECTBO BO3AyXa s
NPOBETPUBAHMS BBIPAOOTOK PACCUUTHIBAJIOCH MO HAWOOJbIIEMY YHCIY JIOAEH, 3aHSThIX
OIHOBPCMCHHO Ha MNOJA3CMHBIX pa60Tax, Mo YIJICKUCIOTEC, IO SAJOBUTBIM W B3PbLIBOOITACHBIM
ra3am, IbLJIM, IO ra3aM OT B3PbIBHBIX paboT, MO BPEeIHBIM KOMIIOHEHTAM BBIXJIOMHBIX I'a30B OT
MMPUMCEHACMOTO 06opy)1013aH1/1;1 C ABUIraTeiIdMH BHYTPCHHCTO CropaHus, a TaKXeE 110
MUHHMAaJIbHON CKOPOCTH JBMKEHUS BO3JyXa U K y4eTy MPUHHUMAJIOCh HauOoJIbIIee KOJIMYECTBO
BO3/1yXa, I0JIy4€HHOE 110 BBIIIEYKa3aHHBIM (haKTOPaM.

OpHako OOJNBIION ONMBIT MPOSKTHUPOBAHUS MOA3EMHBIX PYIHUKOB METAJUTYPrUH MOKa3all, yTo
onpeAensomuM (akToOpoB MPHU pacdeTe BO3AyXa AJid MPOBETPUBAHMS TOPHBIX pabOT HA ITHUX
[IaxXTax SBISAETCS NbUIEBOH, a Juis 3a00eB, Ile NpuUMeHseTcs 00OpyIOBaHHE C JU3EIbHBIM
MpUBOJAOM, - 3arpA3HCHUC BO3/]yXa BBIXJIOIIHBIMU Ta3aMH, IIO3TOMY IIpH OHNPCACICHUN
OO0IIENIaXTHOTO KOJTMYECTBA BO3IyXa LeIeco00pa3HO YUUTHIBATh JUILb 3TU (PaKTOPHI.

TpeOGyemblil 00IIEpYIHUYHBINA pacxo] BO3AyXa IO MbUIEBOMY (aKTOpy OIpeneisiercs Mo
crenymouei popmyie:


https://gornoe-oborudovaniye.ru/

https://gornoe-oborudovaniye.ru/

Qoob = iUgsg +nZUFSE +nZU353 +iUHSH + iUnSn +istx +nZchc K Ky, 10 i
1 1 1 1 1 1 1
(3.110)

rae: Ny, Ng, N3, Ny, Ny, N - COOTBETCTBEHHO KOJIMYECTBO  JOCTAaBOYHLIX, OypOBBIX,
3aKJIaI0YHBIX, HAPE3HBIX, MOATOTOBUTEIBHBIX U KalIUTAJIBHBIX (B CTaJIUU MPOXOKH), BEIPAOOTOK
C Y4E€TOM PE3epBHBIX 3200€B.

Nc - KOJMYECTBO KaMEPHBIX BBIPAOOTOK, MPOBETPUBAEMBIX 000COOJICHHOM CTPYEH CTBOJIOB U
YKJIOHOB, HCKJTFOUEHHBIX U3 CXEMBI IIPOBETPUBAHUS (HEUTPATHHBIX).

Uy, Us, Us, Uy, Uy, U, Up - pacueTHble  yCpeHEHHbIE CKOPOCTM JIBUXKEHHS BO3/yXa B
BBIIICTIEPEUNCIICHHBIX BEIPA0OTKAX,

Ug=Us =Usz =U, =U,=U,=0,5 m/cek., Uc = 0,15 m/cek.

Sgr Sy Ss, Suy Sky S, Se - mIIOMIAM MX TONEPEYHBIX CEUCHHUM 1151 BGHTI/IJISILII/II/I,MZ.

Ky, Kpes - COOTBETCTBEHHO KO3(PHUIMEHTHI, YUUTHIBAIOIINE YTEUKHA BO3IyXa U BO3MOXKHOE
YBEJIUYCHHUE MMPOU3BOIUTEIHLHOCTH MAXThl (MPUHUMAIOTCS 1O KHUTE | HOPM TEXHOJIOTHYECKOTO
IIPOEKTHpOBaHuUs, riaBa 4.21).

Pacyer HEOOX0OAMMOr0O KOMYECTBA BO3/AyXa JJIsl IPOBETPUBAHUS OUUCTHBIX U MPOXOAYECKUX
3a00€¢B, B KOTOPBIX NPHUMEHSIOTCS CaMOXOJHBIC MAaIIMHBI C JTU3EIBHBIM IPHBOJOM, CIICTyeT
MPOBOAUTH B COOTBETCTBUU ¢ "MHCTpykiueil mo ©Oe30macHOMY MPUMEHEHHMIO CaMOXOJHOTO
(HEepebcoBOT0) 000PYAOBAaHUS B TOJ3EMHBIX YCIOBHSIX", yTBepkAeHHOH ['ocroprexHaazopom
CCCP 20 utonsa 1972 roga. B Beipabotku, rae pabortaer musenbHoe 00OpyIOBaHUE, CIEAYET
M0JIaBaTh CBEXHI BO3AyX B 00beMe He MeHee 6,8 M°/MuH. Ha 1 kBT HOMHHAJIBHOI MOIITHOCTH
nsuratens (5 M3/Mun. Ha 1 n.c). Ho yuuTsiBas, 4To B OTAENbHON BBIPAOOTKE MIU HECKOJBKHX
BBIPA0OTKAX, BXO/SIINX B OJHY BEHTHIAIMOHHYIO BETBb, MOTYT paboTaTh OJHA, JBE U Ooliee
MallMH, HEOOXOJUMO TMpH pacueTe BO3AyXa [UIsl MPOBETPUBAHUSA BBOAUTH KOd(dUIIMEHT
HEPaBHOMEPHOCTH (TP OJHOW MarnuHe, paBHbIA 1,0, pu aByx MamuHax - 0,9, tpex - 0,85).
Takxe npu oOINpeneleHUH KOJIWYECTBa BO3AyXa JOMYyCKaeTcs HCKIYEHHEe W3 pacueTa
NOTPEOHOCTH B BO3AYyXE Ui pa30aBIICHHS BBIXJIOMHBIX Ta30B OYpOBBIX MAIlMH C XOJOBBIM
JIM3CIIbHBIM TPHUBOJIOM, @ TaK)KE€ MAaIlMH BCIIOMOTAaTEJIbHOTO Ha3HA4YeHUs MpU padoTe HX B
BbIpa0OTKaxX CO CKBO3HOM CTpyel Bo3nyxa He Oosiee 10 MUH. B T€UEHHE BYX YacOB.

Pe3ynbTathl pacueToB Mo omnpeAeneHuIo TpeOyeMbIX pacxo/I0B BO3AyXa CBOASTCS B TaOIUILY
o opwme 6.

3.13.4. OmnpenencHue JeNpeccun pyaHUKa

Pacuer BeHTI/IJ'IfIHI/IOHHOf/'I CCTU CICAYCT HAYMHATH C PACTIPCACICHHA O6HI€FO JJI1 1aXThl
KOJIMYECTBA BO3/IyXa MO OTAETbHBIM HAMpPaBICHUIM U 3a005M MPOMOPIHOHAIBHO (PaKTOpy, MPU
ydeTe KOTOpOro TMOJIydeHO HauOoJiblliee 3HaueHue oOmiero aedera. YCTaHOBICEHHOE TaKUM
00pa3oM pacmpe/ielieHne BO3/lyXa MOKa3bIBAETCsl Ha paCUeTHOM cXeMe, MOCIe YeTO BBITOIHAETCS
MMPOBEPKAa CXEMbI C TOYKH 3PCHUA €€ COOTBCTCTBUA Tp€6OBaHI/I$[M ImpaBuJI 0€30I1aCHOCTH B
OTHOIICHUU CKOPOCTEH IBIKEHUS BO3AyXa MO BBIPAOOTKaM.

®opma 6
KonnuecTBo Bo3ayxa A MPOBETPUBAHUS TOPHBIX paboT
Obm1ee KonngecTBO 3a00€B Ceuenne BHIPAGOTKH JUTS IPOBETPUBAHMS, M"
a Ha Ha OYHMCTHBIX paboTax Ha OYHCTHBIX paboTax
Haumenos Hape3H
MOATOTOBUTE MOJATOTOBUTE | Hape3

aHue BIX | OypoOB | OCTaBOY | 3aKJIa04 . .~ |6ypoB|mocraBou |3aknamou

JBHBIX JBHOM HOM . . "

pa60Ta bIX HBIX HBbIX oHu HOHU HON

paborax <
1 2 3 4 5 6 7 8 9 10 11
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Cucrema
pa3paboTK
ul
Cucrema
pa3paboTk
ull
Hroro
[Tponomkenue TabIUIIbI
CKOpOCTb IBM)KEHUS BO3IyXa 10 BEIPaOOTKE .
p A " /CGKHYX p i KomdecTBo Bo3ayxa Ha ouH 32001, Mo/cek.
Hanmenos -
Ha OYHCTHBIX paboTax Ha OYHCTHBIX paboTax
aHue MOJITOTOBUTE |HAPE3H ITOJITOTOBUTEI | HAPE3H
o . |OypoB | mocTaBod |3aKiIag04 o . |OypoB|mocraBod | 3aKiIaq04
JILHOM oit . . . BHEII oit N N 9
o HOH HOM oi HOH HOM
1 12 13 14 15 16 17 18 19 20 21
Cucrema
pa3paboTk
ul
Cucrema
pa3paboTk
ull
Hroro
[Tponomkenue TabIUIIbI
KommgectBo Bo3ayxa Ha Bce 3200w, M/CeK. Komnuect
Ha OYHCTHBIX paboTax BO
BO3yXa Bcero Bo3my
Bcero IS Xa C y4eTOM
BO3IyXa |IpOBETpH oTeph U
JUJIA BaHU BO3MOXHOT
Konuuectso
OYUCTHBIX U KaMeprI (6]
Haunmeno BO3yXa It
MOJTOTOBUT | HApe3 [TOATOTOBUT X YBEJIUUCHUS
BaHHE 0ypo | mocraro | 3aKnango npoBeTpuBanus I’
eJIbHbBIC HBIE eBbHO- | BBIPAabOTO 3 MPOHU3BOJCT
BbIE | YHEBIE YHEIE KP, m°/cek. .
HapeSHLIX KU BCHHOU
pabor, HEUTpamb MOIIIHOCTH
M/cex. HBIX pyIHHKA, M
CTBOJIOB /cex.
(YyxmoHOB
), M/CeK.
1 22 23 24 25 26 27 28 29 30
Cucrema
pa3pador
Ka |
Cucrema
pa3pador
ku Il
Hroro

B nensix yMeHbIIeHUS JeTpeccuy Lenecoo0pa3Ho passesaTh oolee KOJIMYeCTBO BO3/1yXa Ha
BO3MOHO O0JIbIIIEEe KOJIMYECTBO MapalIeNIbHbIX CTPYH.

Ecin mpennonaraercss NpOBETPUBATH LIAXTy OJHUM BEHTWIATOPOM, TO JAENPECCHI0
paccuuThIBAIOT IO OJHOM cTpye, Haubojee TpyaHOW g TpoBeTpuBaHus. B ciydae
IPOBETPUBAHMS HECKOJIBKMMH BEHTWIATOPAMH TaKOr'O poja pacyeT JOJKEeH OBITh CAeNaH st
KaXKJ0r0 U3 BEHTHWJISATOPOB, T.€. IS KaXKI0r0 BEHTUISATOPA HY>KHO HAlTH CTPYIO MaKkCUMalbHON
JENPECCUH, KOTOPYIO ¥ IIPUHATH 32 PACUETHYIO JUIsSl 3TOTO BEHTUIIATOPA.

OO61mas genpeccus maxThl PaCCYUTHIBAETCS MO clenyomen hopmyne:

hy = Kyh + h,, nalla, (3.111)
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rae: h - cymMapHas pacdyeTHasi JACIpPECcCHs BCEX BHIPAOOTOK, 00pa3yloUIMX CTPYIO OT YCThbS
BO3/1yXOMNAaJalo0IIero CTBOJIA 0 YCThsl BEHTUISILIMOHHOTO CTBOJIA;

bl

b= Zﬁrg—f 0*, nalla,
1

(3.112)
rae: h - konruecTBO BRIPaOOTOK, COCTABIISIOIINX PACUCTHBIN MyTh BO3AyXa,
a - kod(uruent a’POIUHAMUYECKOTO COTIPOTHBIICHUS
KT.CEE..2
—_—,
BBIPAOOTKH, I (mpuHUMaeTcsT B COOTBETCTBUM C HOPMaMH TEXHOJOTHYECKOTO
MIPOCKTUPOBAHUS );

oL - JNTHHA BBIPAOOTKH, M;

P - nepumertp BeIpabOTKH, M;

Q - KOTMYECTBO BO3AyXa, MPOXOISIIEe MO BRIPaOOTKE, M /CEK.;

S - IIOIA b MOMEPEYHOr0 CEUCHHS BEIPAGOTKH sl BEHTHIISIHH, M’

KM - kooduuueHT, yIUTHIBAIOIIMN JEHPECCHI0 MECTHBIX CONPOTHUBICHHNA Ha MyTH
IBUXKeHHs Bo3ayxa, Km = 1,25-1,3;

h, - menpeccust eCTeCTBEHHOM TATH;

ho = 0,046-H(t',, - top), nalla, (3.113)

H - rnybuna pynHuka, m;

tep lp- cpenHss  Temmeparypa BO3QyXa COOTBETCTBEHHO B  BEHTWIALMOHHOM U
Bosnlyxonozxa}omeM CTBOJAxX, Ipal.

(t°cp mMpUMEpHO paBHA TeMIEpaType TOPHBIX OPOA Ha 3aaHHOU riyoune H)

tlcp =t,+ nH, rpax, (3.114)

rae: t, - cpeaHero1oBas TeMIepaTypa Ha3eMHOW MOBEPXHOCTH, TPal;

T - CPEIHEro10BOil KOHBEKTUBHBIN rpafgueHT (A BiaxHbix ctBojoB 1 = 0,004-0,006 u ans
cyxux ctBosioB 1 = 0,01 rpaa./m).

Pe3ynbTaThl pacdeToB AeNpecCHuu PyJIHHUKA CBOJSATCS B TAOIMYHYIO popmy 7.

®opma 7
Pacuer BeHTHIISIIMOHHON CEeTH
KT.CEK. 2 KT .CEE. 2
HaumenoBanue | Yuactok | Tum - S,2 $3lp. a, 3Q, Q2 - h, h,, U, a/cex.
BBIPAOOTKHU CeTH | KPEIH |, M M M [M°/cexk. B, M nalla|nalla
1 2 3 4 5(6 7 |8 9 10 11 12 13 14

Uroro (hy, - ¢ yuetom Km = 1,25-1,3)

3.13.5. Bentunsauus npoxoa4eckux 3a00eB

OCHOBHBIMU BONPOCAaMH, PpEIIaeMbIMH MPOEKTHBIMH MHCTUTYTaAMHU [0 IPOBETPUBAHUIO
BbIpaOOTOK B CTaJMM NPOXOJKH, SIBIAIOTCA BHIOOp THUIA BEHTUSLIMOHHOTO OOOPYIOBaHUS U
orpejiefieHue ero Kojaudyectsa. Mapka BEHTUJIITOPOB MECTHOTO MPOBETPUBAHUS (KEKTOPOB) U
UX YHUCIIO MPUHUMAIOTCS UCXOMAS M3 KOJMYECTBA OJHOBPEMEHHO JEHCTBYIOUIMX MPOXOAYECKUX
3a00€eB, TpeOyeMOTo pacxoja BO3yxa Ha KKl 32001 U MIPOTSHKEHHOCTH BBHIPAOOTOK.

Jns  obecneuenuss 3¢GGEKTUBHOIO IMPOBETPUBAHUS BBIPAOOTOK TMPU UX MPOXOJKE
COCTABJIACTCA B KaXX/IOM KOHKPETHOM CJIy4da€ IMPOCKT BCHTWIAINN BI)Ipa60TKI/I. Cocrasnenne
IPOEKTa JIOJUKHO BBIMOJHATHCS COOTBETCTBYIOUIMMHU MOJPA3/ACICHUSIMH PYIHUKOB MU
IaxTOIMPOXOAYECKUX opraHmauHﬁ.

3.14. Xo03s11icTBO B3pbIBYATBIX MaTepuaios (BM)
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Jlist  XpaHeHusT B3pBIBUATBIX MATEPHAIIOB B IIAXT€ HEOOXOJUMO MpeIycMaTpUBaTh
CTPOMUTEIBCTBO pacXOHbIX ckJ1agioB BM. Kak mpaBuiio, pacxoansiii ckiag BM ycTtpauBaetcst Ha
OCHOBHBIX OTKaTOYHBIX TOpU30HTaX. Ha NpOMeXyTOYHBIX TOPHU3OHTAX YCTPAUBAIOTCS
pa3laTO4HbIE KJIaJJOBBIE.

Pacxomuwiii  ckmax  BM  crmenyer  pacmonaraTh B HamOoliee  OIarompUsTHBIX
TOPHOI'€0JIOTUYECKHUX YCIOBUSIX.

Pacnonoxenue MoA3eMHBIX CKIQJ0B JODKHO oTBe4arh TpeboBanmsam § 109 "Enmbbix
paBuJi 6E30MaCHOCTH MPH B3PBIBHBIX paboTax".

HcxoqHpIMU JTaHHBIMHM JIJISl ONPEJEJICHUS KOJIMYECTBA M E€MKOCTH PACXOJHBIX CKJIaJOB
SBJISIFOTCS. 00BEM CMEHHOW JOOBIYM TOPHOM MacChl M yJIeiabHBIN pacxoq BB Ha ToHHY ropHoi
MAacCBhl.

[IpenenbHas €MKOCTb MOJ3EMHBIX PACXOJHBIX CKJIQJOB HE JIOJDKHA IPEBBINIATH
Tpexcyrounoro 3amaca BB u pecsatucyrounoro 3amaca cpenactB B3peiBanusi (CB) (§ 107
"EnuHbIx npaBus 6€30MaCHOCTH MPU B3PBIBHBIX paboTax").

[Tpu onpenenennu eMKOCTH ckiiana BM HeT Heo0X0AMMOCTH YUUTHIBATh KonmudecTBo BB mist
MacCOBBIX B3PBIBOB, IOCTABJIIEMOE OOBIYHO K MECTY B3pbIBa, MUHYS PACXOJHBII CKIIAI.

EMKOCTb pa3aTOYHBIX KJIaJOBBIX M UX PacCIOJIOKEHUE JOJKHBI OTBe4aTh TpeOoBaHusm § 117
"EnuHbIx npaBus 6€301MaCHOCTH MPU B3PBIBHBIX padoTax".

[Tom3eMHBIN CKJIAJ TOJDKEH COCTOSATH M3 BBIPAOOTOK, MPEACTABISAIONUX CO00M COOCTBEHHO
CKJIaJl, B KOTOPBIX PacIOJIOKEHbI KaMephl WM sSTYeHKHU 1711 XxpaHeHuss BM, a Takxe nmoaBoasmux
BbIPa0OTOK M BCIIOMOI'aTEIbHBIX KaMep.

K BcnomoraTenbHbIM OTHOCSITCS KAMEPBI:

JUISI IPOBEPKH 3JIEKTPOAECTOHATOPOB U M3TOTOBJICHUS 32)KUTaTENIbHBIX TPYOOK;

g paznaun BM;

Juist Mapkuposku CB;

JUIs1 XpaHEHHUs IPOTUBOIOKAPHBIX CPE/ICTB;

JUISL 3JIEKTPOPACTIPEAECTUTENIBHBIX YCTPOUCTB.

PacnonokeHue sueeKk, paccTOSHUE MEXAY HUMU TMPUHUMAETCS COIVIACHO TpeOOBaHUIM
"Enunbix npaBusi 6€30macHOCTH MPHU B3PBIBHBIX padoTax".

EMKkocTh siueek pacxoiHbIX ckiaagoB BM npunumaercs cormacHo § 108
npaBuj 0€30MaCHOCTH MPHU B3PHIBHBIX paboTax".

[TpoBeTpuBaHMe CKJala JOJKHO MPOM3BOIUTHCA 000COOJIEHHOH CTpyeil cBexero BO3yXa.
KonuyecTBO BO3/IyXa, M0JJaBa€MOr0 B CKJIAJl, TIOJDKHO 00ECTIEYUTh 4-X KpaTHBIM 4acoBOW 0OMeH
BO3/IyXa BO BCEX BBIPAOOTKAX CKJIaja.

Hcxonsmyro u3 CcKiajga BO3AYIIHYIO CTPYIO 3alpelaercs HalpaBisiTh B BBIPAOOTKH CO
CBEXKEHU CTpyeH BO3AyXa.

Buasl kpenu pacxonHsIX ckianoB BM, B 3aBHCUMOCTH OT TOPHO-TE€OJOTHYECKHUX YCIOBUH,
(bU3UKO-MEXaHUYECKUX CBONCTB TMOPOJ, XapakTepa TMPOSIBICHUS TOPHOTO JIaBIICHUS,
NPUHUMAIOTCS COTJIAaCHO TUIIOBOMY IIPOEKTY, pa3paboTaHHOMY MHCTUTYTOM KpuBOacc nmpoexT.

OneKTpooOOpyIOBaHHE, OCBEIIEHHWE W CpPEACTBAa CBSI3M PACXOAHBIX CKJIAJOB JOJKHBI
oTBevath TpeboBanusaMm §§ 114, 115 "Enunbix npaBusi 6€301acHOCTH IPH B3PBIBHBIX padboTax.

Jns pasrpy3ku u gocraBku BM u3 BaroHoB B sue€lKHM, a TakX e BO3BpAT Taphl B BaroH B
CKJIa/Ie IIpelycCMaTpUBaEeTCs dIeKTponorpy3uuk tumna J11B.

B mensax mpoTuBomoXkapHOW ~0€30MacHOCTH B MOABOISAIIMX —BBIPAOOTKaX  CKJajaa
MIPEeAYyCMaTPUBAETCS YCTPOUCTBO MPOTUBOMOKAPHBIX JBEPEH.

Jns nmpuMmeHeHUss TpH TMPOEKTUPOBAHMU TMOA3EMHBIX CKiIaoB BM wHMeroTcs TuIOBbIE
MPOEKTHI MOJ3EMHBIX CKJIAJ0B C pa3imuuHor eMkocThio (1, 2, 4, 6, 8, 10, 12, 16, 20, 24 ToHH),
KOTOphIe pacmpocTpanstorcs KueBckum Qummanom IleHTpanbHOTO HMHCTUTYTa THUIIOBOTO
npoektupoBanus - KO LIUTII.

4. TOPHOMEXAHUYECKAA YACTb

4.1. IloxbeMHBbIE YCTAHOBKH

n

EqunbIx
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Bce MHXEHEPHO-TEXHMYECKHE M TEXHUKO-DKOHOMHYECKHE pacdeThl NPU HPOEKTUPOBAHUU
[IAXTHBIX MOJBEMHBIX YCTAHOBOK CIIEAYET BBIMOJHATH IO OOLIEM3BECTHBIM METOAMKAM U
dopmynaM, pPyKOBOJICTBYSACh HOPMAaTHBHBIMH TPEOOBAHUSMH, NPUBEICHHBIMA B HACTOSIIUX
HTII (rnaBa 5.1).

[Ipu >TOM (B WENAX MOBBIIICHUS MPOU3BOJUTEIHHOCTH W KadyecTBa IMPOEKTHBIX padoT)
11eJIECO00Pa3HO HCIIOIB30BaTh MaKeT MNpUKIaAHbIX mporpamMMm "llogbeM", pa3paboTaHHBIN
uHcTUTyTOM KpuBOacCpoekT, B KOTOpPOM IpPHBEIEHBI BCE HEOOXOOUMBIE METOIUYECKUE
MOJIOKEHHUSA, pacueTHble (QOpMysbl, MOPANOK pacueTa, OJAHKM HWCXOJHBIX JaHHBIX JIJIS
BBINOJIHEHUST pacyeToB Ha OBM tuma EC, uHCTpyKumMM 7S IOJb30BaTesel, KOHTPOJIbHbBIE
MIPUMEPBI, PACIEYaTKH IPOrPAMM.

4.2. MexaHo000py10BaHNe KJIETEBBIX OKO0JIOCTBOJIbHBIX TBOPOB
4.2.1. O01mue HoJI0KEHUS

KitereBoli OKOJIOCTBOJIBHBIN IBOP MPEAHA3HAYEH JUIS CITyCKA U NOAbEeMa JII0JEH, MaTeprasoB
(B TOM 4McIe JUIMHHOMEPHBIX), BbIIA4M IIyCTON HOPOJBl M pa3padaThIBacTCs B COOTBETCTBUU C
neiictByromumMu  "HopmamMu ~ TEXHOJIOTMYECKOTO  MPOEKTUPOBAaHUS  TOPHOJOOBIBAIOIIMX
OPEeINpUATH METATyprul ¢ TMOJ3€MHBIM crocoboM pazpabotku", "EauHbpIMU mpaBUiaMu
0€30MacHOCTH NPpU Pa3padOTKe PYAHBIX, HEPYAHBIX U POCCHIMHBIX MECTOPOXKACHUN MO3EMHBIM
criocoboM", a Taxke cornacHo coorBercTByronM CHullam.

4.2.2. VicxonHble JaHHBIE IS IIPOCKTUPOBAHUS

[TpoekTHpoBaHHEe MEXaHOOOOPYJOBAaHUS KIETEBBIX OKOJOCTBOJIBHBIX JBOPOB T'OPHU30HTOB
IIaXT JOJUKHO BECTUCh HA OCHOBAaHUM HMCXOIHBIX JAHHBIX, ONpPEIENISIEMbIX T'OPHOM YacTbiO
IPOEKTA.

B 3aBucuMocTH OT Ha3Hau€HUs KIJIETEBOTO IOJbEMAa IIAXThl MCXOJHBIMU JaHHBIMU
yCTaHaBJINBACTCSL:

XapakTep ¥ 00beM 0OMEHHBIX OIEpaIHii;

TUI U XapaKTepUCTHKA TPAHCIOPTHBIX COCYJOB, MOAJEKAIIUX OOMEHY IpH CILyCKO-
oJbeMax;

HaJIMYMe CIyCKa JUIMHHOMEPHBIX MaTepUaloB, KPYHMHOrabapUTHONO U CaMOXOJHOIO
000py/s0oBaHUsl Ha JaHHBIH TOPU3OHT M HEOOXOJUMOCTh OPraHU3allMKd MEXaHW3alUu 10 HX
IIPUEMY U NIEPETPY3KE;

HEO0OXOUMOCTh OpTaHU3alMK YCTPOMUCTB, 00ECIEUNBAIOIINX BO3MOKHOCTh CIIyCKO-TIOJbEMa
JIOJIE Ha TOPU30HT.

4.2.3. Beibop 00opyaoBaHus KJIETEBBIX OKOJOCTBOJIBHBIX JIBOPOB

[IpuMeHHUTETPHO K HA3HAYEHHIO KIETEBOTO MOJABEMa M C YYEeTOM XapakTepa W oObema
omepanyii Ha  KOHKPETHOM TOPH30HTE IIaXThl MPOW3BOJUTCS pacyeT MW  BBIOOp
MeXaHO00OpyIOBaHUs KIETEBOTO PYIIBOPA.

VYcraHaBnuBaeMoe Ha TOPU30HTE TEXHOJOTMYECKOE M BCIOMOTaTelbHOE OO0OpYyIOBaHUE
JOJKHO HUCKIIIOYaTh MPUMEHEHHE PYYHOro Tpylda MpU IMPOU3BOJCTBE OIEpaluii mo oOMeHy
BaroHETOK H 00ecrneunTh yA0OCTBO M 0€30MacHOCTh JIIOJACH TIPH  CITYCKO-TIObheMax.
YcTaHOBIIEHHOE HAa TOPU30HTE MEXaHOOOOpyIOBaHWE IOHKHO COOTBETCTBOBATH IO CBOUM
XapaKTEePUCTUKAM TUITY U TPY30TIO0TEMHOCTH TPUHSATON BarOHETKH.

B 3aBucuMocTM OT HWHTEHCHUBHOCTH 00BbE€Ma BaroHETOK, JOJDKEH IMPUMEHSTHCS
ABTOMATHYECKUM, TOJyaBTOMATHYECKUH WM  PYyYHOM  PEXUM  pabOTBI  KOMIUIEKCA
MeXaHO000pyIOBaHUs KIETEBOTO PYIABOPA.

Jns morpy3kM W pasTpy3KH JUIMHHOMEPHBIX ~MaTe€puajoB, KPYMHOrabapuTHOTO |
CaMOXOJIHOTO 00OpY/IOBaHUs HAa TOPU30HTE JOJKHBI OBITh MPETYCMOTPEHBI COOTBETCTBYIOIIUE
rpy30I0IbEMHBIE CPECTBA.

[Ipu cnycke - moabeMe JIOJEH OTKPBIBAHUE CTBOJIOBOM JABEPH JIOJKHO OCYIIECTBISATHCA
OTIEPATOPOM, HAXOMISAIIMMCS Ha TOPU3OHTE WM JIMPTepoM, HaxoasumuMcs B KieTd. CTBOJIOBBIC
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JBEpU JOJKHBI HMMETh YCTPOMCTBO, MCKJIIOYAIONIEE BO3MOXHOCTh HUX OTKPBIBAHMS MpHU
OTCYTCTBHH KJIETU HA TOPU30OHTE.

BrnokupoBk  MEeXaHOOOOPYJIOBaHUS  KJIETEBBIX  OKOJOCTBOJBHBIX  JBOPOB  JIOJDKHBI
obOecnieunBaTh Oe30macHyo paboTy MpH OOMEHEe BaroHETOK B KIIETH, NPHU CIIYCKE U MOJIbeME
JIOJIEH, a TaK)Ke MIPH BBIMOJIHEHUHU APYTUX BCIIOMOTaTeNIbHBIX OlEepaIui.

JlanHast MeToaMKa JIOKUTCS B OCHOBY pa3pabOTKHM TEXHUYECKOM MOKYMEHTAIMUd Ha BCEX
CTausIX ee pa3padOoTKH.

JlanHble 1O YCTaHOBJIEHHOM MOIIHOCTH, TOJOBBIM pacxojaM 3JIEKTPOIHEPTUH, CHKATOTo
BO3AyXa M JAPYIMM BHJaM SHEPrOpecypcoB B TMPOEKTax W paboumX MPOEKTaX CBOIATCS B
Tabnuiry 1o ¢popme 8, a B TEXHUKO-2KOHOMHYECKUX 000cHOBaHMAIX U TOP - mo dopme 9.

®opma 8
["'omoBBIE pacxoIbl JHEPTOPECYPCOB (IS MPOEKTa U PaOOUYUX MPOEKTOB)

I'opuzont ycraHoBKH KouiecTso Ycra"oBieHHast I'onosoii pacxon I'onoBoii pacxon
00opymoBaHUs MOIIHOCTbh, KBT snektposueprun, KBr.u | cxaToro Bo3myxa, M>
®opma 9

I'ogoBbie pacxozsl sHEpropecypcoB (s TOO u TOP)
Croumoctb T'onosoii
Croumoctb .
Tl'opuzont €IMHNULIBI, T'onoBoii pacxon | pacxon
obmias, Thl cpy0d, |VYcraHoBICHHAS

ycranoBku  |KonmndectBo TBIC.pYO. MormHocTs, KBy | XIEKTPOHEPTHY, | CXKaTOro
obopynoBaHus CrpoiiMoHTaxHbI€E, | CTPOUMOHTAKHBIE, ’ kBT.4. BO3/1yXa,

THIC. pYO. THIC. pYO. M°

4.3. Mexanoo0opynoBanue noa3eMHbix OyHkepHbIX koMiLiekcoB (IIBK) n cknnoBbix
O0KOJIOCTBOJIbHBIX IBOPOB

4.3.1. O61He MOJIOKEHUS

s co3ganust pUTMHUYHOM pabOThl PYJHUYHOIO TPAHCIOPTA U HIAXTHOTO MOABEMA, a TAK¥Ke
YCPEOHEHMsI KauecTBa BbIIABAEMONM Ha IOBEPXHOCTb pyJIbl, HCIOJIB3YIOTCS IOA3EMHBIE
oynkepHble koMmiuiekchl (I1BK), koropbie mpencraBisioT coOol KOMILJIEKC TEXHOJIOIMYECKOTO
000pyIOBaHUs, COCTOSLIMM M3 CPEACTB pPAa3Tpy3KHM TOPHOW Macchl, CPEACTB ApoOieHus,
pacnpeneneHus pyasl 0 EMKOCTSIM U CPEZCTB BBIITYCKA PYAbIL.

Pabora momzemnoro IIBK nomknHa OBITH ycTOMuMBas, A7 4ero HEOOXOAMMO CHelaTh
NPAaBWIbHBIM BBIOOp €ro KOHCTPYKIMH, C Y4YETOM €ro TreoMeTpudeckoil (opmsbl, crocoda
BBIITyCKa TOPHOM MacChl U CIIOCO0a CHMXKEHUS CIICKUBAHUS TOPHON MACCHl.

CocTtaB MOSICHUTENBHOM 3amucKu mpoekra, pabodero mnpoekra I[IBK, npuHumaercs B
cooTBeTcTBUM ¢ "MHCTpyKIMeH 0 cocTaBe, MOpsAKe pa3pabOTKH, COTIaCOBaHUS M YTBEPKACHUS
IIPOEKTHO-CMETHOW  JOKYMEHTAllMM  HAa  CTPOMTEIbCTBO  MNPEAUPHUATHH, 3JaHUM U
coopyxenuit, CHull 1.02.01-85".

B cocrtaBe mosicHUTENbHOW 3alMCKHU JIOJKHA HPOBOAUTHCA TEXHMUYECKAs XapaKTEpUCTHKA
OCHOBHOT'O TEXHOJIOTHUECKOro obopymoBanus mno ¢opme 10, pacxox sHepropecypcoB - IO
dopme 8, mratHas NOTPeOHOCTH TpyasauXxcs o oocmyxkuBanuto [1BK - mo ¢popme 11.

®opwma 10
TexHuueckas XxapakTepuCTHKa OCHOBHOI'O TEXHOJIOTMUYECKOTO 000pyI0BaHUS
HaumenoBanne o60pyaoBaHus KpaTkas TexHHYECKasl XapaKTepUCTUKA
@opma 11

tatHas noTpeGHOCTh TpyAsImXxcs A oocnyxuBanus [IBK
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SIBOYHBIN COCTaB, Yell.
HaumenoBanue kamep I1BK [Mpodeccus CMCHBI Bcero
| 1 11

4.3.2. Ucxoauble JaHHbIE U1l TPOSKTUPOBAHUS

s Beimonuenus npoekrta [IBK HeoOxoanmo uMeTh creayromme JaHHbIe:

1. 'ogoBas mpoM3BOAUTEIBLHOCTD 11O CHIPOM Y€ ¥ TOPHOM Macce;

2. pexuM padoThI;

3. Konu4ecTBO pyIHBIX U MMOPOJAHBIX EMKOCTEH;

4. XapakTepuCcTHKa TOPHOIM MacChl:

IJIOTHOCTB PY/bl B Pa3pbIXJIEHHOM COCTOSIHUM, /™M

IUIOTHOCTB ITOPO/IbI B Pa3phIXJIEHHOM COCTOSIHUM, /™M

KYCKOBATOCTb (CUTOBOI1 aHaJIN3 UCXOAHOIO MaTepuaa);

MaKCUMaJIbHBIN pa3Mmep Kycka, MM;

CKJIOHHOCTb TOPHOM MACCHI K CIEKUBAHUIO, K CErperauu;

5. Cxun Ji1st TOpHOM Macchl:

TUII,

Ipy30I0bEMHOCTH 110 PYAE, T;

rPY30I0AbEMHOCTD 110 MTOPOJE, T;

6. Baronerka:

TUII,

rpy3010bEMHOCTH, T;

KOJIesl, MM;

7. ONpOKUIBIBATEND:

TUII,

KOJIMYECTBO OIPOKH/IbIBATENEH;

KOJIMYECTBO BarOHOB B OIIPOKUABIBATEIIE;

8. lpoowka:

TUII,

KOJIMYECTBO;

9. Cxema CKMIIOBOTO PYAIBODA;

10. Ceuenue cTBOJIA IIAXThI, K KOTOPOMY IPHUMBIKAET J03aTOPHOE YCTPOMCTBO MOA3ZEMHOTO
I1BK;

11. MapmpyTr crnycka ¥ JOCTaBKM KPYMHOTabApUTHOTO OOOpPYAOBaHUS B TIOJI3EMHBIM
OYHKEpHBII KOMILICKC;

12. [ITuKJIMYHOCTH CKUTIOBOTO MOABEMA;

13. Tun noasema (3aBUCUMBIN, HE3aBUCHUMBIH );

14. Tun go3atopa.

[Tpu npoektupoBanuu noazemuoro [IbK Heo6xoauMo yuuThIBaTh psl (pakTOpPOB, BIUSIOMINUX
Ha o0l111ee peleHne MPoeKTa, a UMEHHO:

cpok cymectBoBanus [1bK;

NEPCIEKTUBBI MO JaIbHENUIIEMY PACIIUPEHUIO;

BO3MOXHOCTb 3aMEHBI 000pYy/I0BaHHUS;

paborocnocooHocTs IIBK mpu mepexone Ha 100Uy ¢ HUXKENEKANUX TOPU3OHTOB WM Ha
BBIIIIEJISIKAIIUE [T KX JOPabOTKH.

4.3.3. Beibop texHonoruueckoro obopynosanus [1BK

B mpoexkTsl HeoOXomuMO 3akiaabBaTh O00OpYyIOBaHUE, OOECIEYMBAIONIEE BBICOKYIO
MIPOU3BOUTENHHOCTD TPY/IA.

TexHOMOrMYeCKrne MPOIECCHl BarOHETOK U PAa3TPy3KH CKUIOB JIOJKHBI OBITh MaKCHUMAlIbHO
MEXaHU3UPOBAHBI M ABTOMATH3UPOBAHBI.
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[Tpon3BOIUTENFHOCTS TOJA3EMHOTO OYHKEPHOTO KOMILJIEKCa JIOJKHA OBITh OIpe/eseHa
pacyeToM Ha OCHOBAHUU MCXOJHBIX JAHHBIX, IPUBEICHHBIX B MyHKTE 4.3.2.

['omoBast  MPOM3BOOUTENBHOCTh  TEXHOJNOTHYECKOTo  obopynoBanus IIBK  nmomkna
olpeneniaThes 1o popmysie:

Qr = Qu-A-B(N - 1)K, (4.1)

rae Q- yacoBas MPOU3BOIUTEIBHOCTh TEXHOJIOTUYECKOTO 000PYA0BAHNUS;

A - KOIM4ecTBO pabOYUX CMEH B CYTKHU;

B - xonnyecTBO pabourx 4acoB ¢ CMEHY;

N - Koar4ecTBO pabouyuX JHEH B roAy;

[T - KOTMYEeCTBO PEMOHTHBIX JTHEH B TOAY;

K - ko3¢ punrieHT HepaBHOMEPHOCTH pabOTHI 000PYAOBAHUSI.

KonnuectBO peMOHTHBIX JHEH B roay npuHuMmath 1o "HopmaTuBam mNepHOIUYHOCTH,
MPOJIOJDKUTENIHOCTH M TPYJIOEMKOCTH PEMOHTOB MEXaHUYECKOro 000PYI0BaHUS TOPHOPYAHBIX
U PYZI0000TaTUTENLHBIX MPEANPHUATHI cucTeMbl MuHHCTEpcTBa yepHOU MeTaurypruun CCCP".

Koadduiment HepaBHOMEpHOCTH pabOThI 000pyIOBaHUs OTPEACIIIeTCs 0 hopmyie:

_ T
T+Tn’ (4.2)

rae T - Bpems BBIIOJIHEHUS TEXHOJIOTMUECKON onepaluu 000py10BaHHEM;

Tno - nmotepH pabouero BpeMEHHU MPU BHIIOJHEHUH COOTBETCTBYIOLIETO TEXHOJIOIMUYECKOIO
mpotecca.

Bpemsi BpIMONHEHUs oOmnepanvu pasrpy3kd BAaroOHETOK B KPYrOBOM  OIPOKHJIBIBATEIE
ornpenensercs no popmyie:

T =(t +to)n, (4.3)
rac t- BpEMs Ha Pa3rpy3Ky BAroHCTOK B KPYI'OBOM OIIPOKHUABIBATECIIC (HpI/IHI/IMaeTCﬂ 110 Ta6J'I.
4.1);

to - BpeMst Ha OUMCTKY BaroHOB (MIPHHUMATH B CpeAHEM 12 CeKyHN);

N - KOJIMYECTBO BarOHOB B Pa3rpy’KaeMOM COCTAaBE.

[Torepu pabouero BpeMeHu T onpeaesstoTcss Kak CyMMa MOTeph Ha OTJENbHBIX ONEepaIusax
U TipuBeJieHa B Ta0. 4.2.

Tabnuua 4.1
Bpewmst pasrpy3ku BaroHeTok
Bmectumocts Bpewms pasrpy3ku 0lHOI BarOHETKU B Bpewms pasrpy3ku JByX BarOHETOK B
BaroHETOK OINIPOKHUIBIBATEIE, C OINIPOKHUIBIBATEIE, C

017_018 30 40
12 30 40
2,2 35 45
45 40 50
9,5 50 -

Ilpumeuanue:
1. B yka3aHHBIE HOPMBI BKJIIOYSHO BPEMS Ha IEPECTAHOBKY BarOHETOK 3JIEKTPOBO30M B OIPOKH/IBIBATEIIE.
2. Bpems Ha OYHCTKY BarOHETOK B HOPMBI HE BKJIIOYEHO.

Tabmuua 4.2

[ToTepu pabouero BpeMeHU

HaumenoBanue oneparuu Bpewmsi Ha BBITIOJIHEHHE OTIepaluu, C

1. Bpewmst OTIENKH MM NPUIICTIKU JIEKTPOBO3a 10,0

2. Bpemst Ha mepeMeHy X0/1a 3JIeKTPOBO3a 20,0
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[Toacuer MpPOAOMAKUTEIHLHOCTH MAHEBPOB IMPOU3ZBOJIUTCA HCXOJs M3 CKOPOCTH JIBHIKECHUS
3JIEKTPOBO3a NP BHITOJHEHUH MaHEBPOBBIX ONEPALIUU.
CKOpOCTh IBMKECHHSI SJICKTPOBO30B HA OT/ACTBHBIX Y4acTKaxX MyTH IpuBeneHa B Tabm. 4.3.

Tabnuna 4.3
CKOpOCTB ABUIKCHUA 3JICKTPOBO30B
YcnoBus IBIKEHUS 3JIEKTPOBO3a CKopocCTh, M/C

BrinosnHeHue 31€KTpOBO30M MaHEBPOBBIX Ollepaluii Ha paccTossHUM 10 50 M:

C COCTaBOM 1,0

0e3 cocTaBa 15
BeimosnHeHe 371eKTpOBO30M MaHEBPOBBIX OIepanuii Ha paccTostHUU 10 150 Mm:

C COCTaBOM 1,5

0e3 cocTaBa 2,5
ITpoxoskaeHne 3JIeKTPOBO30M CTPETIOK U BEHTIISLIMOHHBIX JBepel 1,0..1,5

[Ipu pacuere 3arpy304HBIX YCTPOMCTB CKUIIOB BBIOOp TMUTaTeled U KOHBEHEpoB
MPOU3BOJUTCS IO TMOJBEMHBIM BO3MOXHOCTSIM CKHIIOB C yY4€TOM HX TI'PY30MOJBEMHOCTH U
MPOJOHKUTEILHOCTH OJTHOTO peiica.

Pacuer npou3BOOUTENBHOCTH KOHBEHEpa, 3arpyXarouiero 103aTop, OINpeAesseTcs I0

dbopmye:
Qxc = 3600=Pc .
Tx (4.4)

rae Pc - rpy30n016eMHOCTh CKHUIIA, T;
Tx - BpeMs 3arpy3Ku J103aTopa, C

Tk=T-t,c (4.5)

rae T - mpoJoKUTEIEHOCTE OJJTHOTO CKUIIOBOTO peiica, ¢;
t, - may3a B paboTe KoHBeiiepa, ¢

te> te (4.6)

rae {; - may3za CKUIOBOTO MoAbeMa (3arpy3Ka-pasrpys3ka CKuIa)

[MTay3a (t;) B paboTe KoHBeiepa mpuHHMaeTcss Ha 5...10 ¢ Ooublile may3bl CKHIIOBOTO (tc)
MoTbeMa.

Paccuutannyio mo d¢opmyne (4.4) NpoOU3BOAMTENHHOCTh KOHBEHEpa KOPpPEKTUpYEM H
MPUHUMAEM OKOHYATENIbHO OJIIKAWIyI0 OOJBIIYI0 MPOU3BOJAUTEILHOCTh IO BBIOPAaHHOMY
MUTATEIIO.

3atem okoHuUaTenapHO omnpezaenseM Bpems (Tk) 3arpy3ku go3aTopa KOHBEHEPOM:

_ 32600xPc .

Qe (4.7)

[Ipu pacuere 3arpy304HbIX YCTPOMCTB CKHIIOB, BbIOOp TMHUTaTede M KOHBeWEpOB
MIPOU3BOJUTCS IO NMOJBEMHBIM BO3MOXHOCTSIM CKHMIIOB C YYETOM €ro I'Py30HOJABEMHOCTH M
IIPOIOJIKUTEIIBHOCTH OJTHOTO peica.

[Tpu paboTe 103aTOPHBIX YCTPONCTB B aBTOMATUYECKOM PEXHUME B MPOEKTE 3aKJIabIBAIOTCS
BECOBBIE J103aTOPBL, & B PYYHOM PEKHUME - EMKOCTHBIE.

IIpu npoextupoBannu noaseMubix [IBK ycranaBnuBaroTCs JaTYMKKA HUKHETO YPOBHS PYIBI,
KOTOpbIE KOHTPOJHMPYIOT BBICOTY PYIHOW MOAYIIKH, OOecreyuBarolield CHATHE (TamieHue)
JUHAMHWYECKUX HAIMPSKEHUN OT yAApOB MAJAIINX KYCKOB MaTepHaa.

MuHMMaIbHYIO TOJILY PYAHOM MOIYIIKU ONPENENIoT o (hopMmyIie:

T
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= ﬁ:dkulfng P o ) M
12ga,  V{+pll-24) (4.8)

k

rie dy - AMaMeTp CpeHero Kycka, M;

¥ - INIOTHOCTH PyAbI (IOPOABI) Kr/M®;

g - yCKOpeHHe CBOOOHOTO TaICHHS, M/CZ;

H - BbICOTa IaI€HUS KYCKa, M;

E - Monynp ynpyroctu matepuaiia JHUIIA, Kr/cm?;

L - koo durment [lyaccona;

1 -0,16...0,34,

0, - JOIYCTUMOE HaNpsHKEHUE CXKAaTHS Ha THUIIIE, Kr/cm?

Jns  mpemynpekIeHHsT — TPEBBIMICHUS ~ JIOMYCTHMOM  BBICOTHI  PYAHOTO  CTOJIOa
YCTaHABIMBAIOTCS JATUUKU BEPXHETO YPOBHS PY/IbI.

4.4. 'naBHbIe BEeHTWJIATOPHbIE YCTAHOBKHU

B JaHHOM pasaciic pacCMaTpruBatOTCA BEHTHIIATOPHBIC YCTAHOBKHU I'IABHOT'O IIPOBCTPHUBAHUA.
Bompoc BbIOOpa BEHTHUJISITOPHBIX YCTaHOBOK MECTHOI'O IMPOBETPUBAHUS pacCMaTpUBACTCS B
pasnene "lIpoBeTpuBanue pyHUKA" HACTOSIIEH METOIUKH.

Jis mpoBeTpUBaHUS BEHTHIIATOPHBIX YCTAHOBOK HEOOXOIMMBI CIIEAYIOIIUE HCXOIHBIC
JaHHBIC:

KOJINYECTBO BO3/yXa Il IPOBETPUBAHMSI PYAHUKA IO MIEPUOJIaM IKCILTyaTalluu;

JeTIpeccusl pyIHUKA TI0 IepUOIaM SKCILTyaTalliy;

IIPU CUCTEMaX OTPaOOTKU ¢ OOPYIICHUEM - BBIICJICHUE BEIMYUH JICIPECCUI HA HArHETAaHHUE U
BCACHIBAHHE;

cXeMa IPOBETPUBAHUS PYyJHHKA W JIPYT'He JaHHBIC JUIS aHalU3a PEKUMOB COBMECTHOU
pa6OTI)I BCHTHUJIATOPHBIX YCTAHOBOK;

T'CHILJIAHBI POMILIOIIAI0K CTBOJIOB.

PSII{ IIaxXTHBIX BCHTWIAATOPOB, M3rOTABJIMBACMBIX OTE€YECTBECHHOM MMPOMBINIJICHHOCTBIO,
o0ecrieyrBaeT Moja4y HEOOXOJMMOrO KOJMYECTBA BO3IyXa ISl MPOBETPUBAHHS PYIHHKA C
YU4ETOM JOMYCTUMBIX CKOpPOCTEH JABM)KEHHS BO3QyXa IO TOpHBIM BbIpaboTkaM. I[losTomy
napajjenbHas paboTa JBYX BEHTUIATOPOB B OJHONM BEHTUJISATOPHOM YCTaHOBKE JIOJKHA
o0ecneunBaTbCsl MPOEKTOM.

PacueTHass mpoM3BOIUTEIBLHOCTh BEHTHIISATOPA JIOJKHA ObITH OOJbIIE KOJMYECTBA BO3YyXa,
IPOXOJAIIETO Yepe3 rOpHbIe BHIPAOOTKH, Ha BEIMYMHY MOJCOCOB (MJIM yTeUEeK MPU HarHETaHUH),
T.C.

Q = QuxKm, M%c, (4.9)

rae Q - MpOoU3BOAUTEITHFHOCTH BEHTHIIATOPA, M/c;

Qu - KOJIMYECTBO BO3/IyXa, MOCTYNAIONIEr0 B IIAXTY, M /C;

Kn - ko3dduumeHt, yuyuThIBaromMi MOACOC BO3AyXa 4Yepe3 JsAbl U 4Yepe3 HaAlIaXTHOe
3/1aHHUE.

Benuunna moacocoB Bo3dyxa 3aBUCUT OT JENPECCHUH, PAa3BUBAEMOM BEHTUJISATOPOM, OT
KOHCTPYKLIMU U Pa3MEpOB HAIIIAXTHOTO 3/1aHUs U 3/1aHUS BEHTWJIATOPHOM YCTaHOBKH, a TAaK¥Ke
OT MarepHasa, 13 KOTOPOro 3TH 3/1aHUSl TOCTPOEHBI. 3a30pbl MPU YILIOTHEHUH ITPOEMOB, JIBEpEH,
BOPOT U IIp. MOTYT KoJyieOaTbesi B OOJIBIINX Mpeaesax.

Jns cpenHux 3HAYEHUM JenNpeccuu M MPOU3BOAUTENbHOCTH Kod(pduuuent Ko moxer
JOCTUTaTh 3HAYCHHUH, TPUBEICHHBIX B Ta01. 4.4.

Taonura 4.4

KoadduimenTsl, yauTHIBaOIIKE TOICOC BO3yXa

Kn MecTo yCTaHOBKM BEHTHIISITOpA

1,25 |Ha ckumoBoM CTBOJIE
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1,20 |Ha xnereBoM CTBOJIE

1,10 |Ha crBonax u mypdax

1,30 |Ha mypdax, KoTopble HCIONB3YIOTCS IS CITyCKa M OJbeMa MaTepuaia

bonee TOuHBIM y4eT yTeuek BO3AyXa Yepe3 HAMIIAXTHBICE COOPYKCHHS U KaHAJbI
BEHTUJISITOPOB MOKET OBITH OINPEIENICH B COOTBETCTBUU ¢ "PYKOBOICTBOM IO MPOSKTHPOBAHUIO
BEHTWISILUM  yrojdbHbIXx  maxt", MockBa, "Hempa", 1975 1., corjacoBaHHbIM C
['ocroprexnaazopoM, MyTeM CYMMHUPOBAHHUS IOJCOCOB BO3JyXa 4epe3 OT/ACNbHbIC 3JIEMEHTHI
COOPYKEHHH, KOTJIa U3BECTHBI JEMPECCHS M TTapaMETPhI 3THX COOPYKCHHH.

C 1enpl0 YMEHBIICHHS TOJICOCOB BO3[yXa Ha BEHTWISIIMOHHBIX CTBOJIAX I€JECO00pPa3HO
MpeayCMaTpUuBaTh MOJBEMHBIE YCTAHOBKH TOJBKO JUIS aBapUHHOTO BBIXOJA JIIOJCH M CITycKa
MIPOTUBOMOXKAPHBIX MAaTEPHUATIOB, OCTABJISISI MHUHUMAaJIbHbIC OOBEMBI HAIIAXTHOTO 3JIaHUS TIOJ
JIeTIpEeCCUEH.

Kpome Toro, o0beMbl WIAXThl KOMpa, HAXOISAIIHUECS IO JEeNpeccuel, IenecoodpazHo
00IIMBaTh METAJIOM, TAKUM 00pa30M OT/ACIIMUB X OT HAIMIAXTHOTO 37aHUSI.

[Tpu coopyKE€HUU HAIIIAXTHOTO 3/JaHUS U BHIOOpE BapHaHTa MOJAYH BO3JyXa B PYAHHK (10
BCIIOMOTATEJIbHOMY CTBOJY WM 10 CIEIHAJIBHOMY BO3JYXOIOJAIOMIEMY CTBOJIY) IpHU
HarHeTaTeJIbHOM W KOMOMHHPOBAHHOM CIOCOOAxX MPOBETPUBAHUA HEOOXOJAMMO YUYUTHIBATH
cnenyromue HakTopbl:

CTOMMOCTbH MOTEPh BO3/IyXa;

MOTEPH BO3AyXa BO3PACTAIOT B KBaJpare OT ACTPECCUH;

OoJplllasi CTOMMOCTh IOTEPh TOJOTPETOTO CBEXKEro BO3JyXa MOXKET OIpaBAaTh
CTPOUTEIILCTBO JOMOJHUTEIBHBIX CTBOJIOB, aBTOCHE3/IOB U T.1I.;

OTPHULIATEIIEHOE BIUSHUE JICTIPECCUU B HAAIIAXTHOM 3J]aHUU HA 3/I0POBBHE BXOJSIIUX B HETO
TPYASAIIUXCS.

[Ipu moacdere morepp Hamopa B BEHTWIATOPHOW YCTaHOBKE HEOOXOIMMO YUYUTHIBATH KakK
NOTepU B BEHTHISALMOHHBIX KaHalax, TaK U MOTEPU B TIYIIUTEISIX [IyMa BEHTHJISATOPHOMN
YCTaHOBKH.

[Tpr POEKTHPOBAHWK BEHTUJISTOPHBIX YCTAHOBOK BHIOOP BEHTHIISITOPOB IPOU3BOJUTCS II0
CBOJHBIM TpadukaM o00JacTeil MNPOMBIIUIEHHOTO HCIOJB30BAHUS M IO WHAUBUAYAIbHBIM
XapaKTepUCTHUKAaM BEHTUJISITOPOB. DTOT BOMPOC MOJIPOOHO OCBELIEH B TEXHUYECKOW JINTEpATYpe
M0 TOPHOM MEXaHWKE M PYJHUYHBIM CTAllHOHAPHBIM YCTAHOBKAM.

Bentunstop, BbeIOMpaemblii I pyAHHMKA, JIOJDKEH oOecrneunBaTh  HEOOXOJIMMBIE
MPOU3BOUTENBHOCTh Q U JIEMPECCUI0 U JUISl BCETO CPOKa IKCIITyaTalluu PYAHUKA C HAUBBICIIIUM
cpenaum  KITJ[. Tlpm HEoOXOAMMOCTH BEHTHIATOP JAODKEH oOecreduBaTh JBa pexXUMa
MIPOBETPUBAHUSI.

HeoOxonnMo uMeTh B BHIY, 4YTO ILIEHTPOOEKHBIE BEHTHJIATOPHI OOECHeunBalOT Oojee
BBICOKYIO JICTIPECCHUI0, UIMEIOT MEHBIIINIA YPOBEHb IlIymMa, Ooyiee HaAeKHBI B DKCILTyaTallud, HO
UMEIOT 0oJiee CIOXKHYIO PETYJIUPOBKY TapamMeTpOB M BEHTUJISITOPHBIE YCTAaHOBKU C
HEHTPOOEKHBIMH BEHTUJISITOPAMH SIBJISFOTCS 00Jiee KaluTaTOeMKUMU.

B toM cnygae, ecnu ans obecriedeHHs] paCUeTHOTO pekUMa paboThl MOAXOAAT J1Ba U Oojee
OJIHOTHITHBIX BEHTUJISITOPOB, TO K YCTAHOBKE MPUHUMAETCS] BEHTHIIATOP, UMEFOIIIHIA:

MEHBIINN TuameTp pabouero Koseca;

0oJiee BHICOKOE 3HAUEHUE CPEAHETO 3a BpeMs dKcryatanuu yctaHoBku KIT/1;

MEHBIITYIO0 OKPY>KHYIO CKOPOCTB;

MEHBIIHNHA YToJI ycTaHOBKH JonaTtok mpu Q u HMmKkce. (y 0CeBbIX BEHTUIISTOPOB).

B ToMm ciydae, ecnu st 0OecTieUeHHs] PaCUETHOTO PeKMMa paboThl MOAXOAT IBa U Oosee
BEHTUJISITOPOB PA3HBIX TUIOB, TO OOOPYIOBAaHUE BHIOMPAIOT JAJISI KAXKIAOTO THUIA BEHTHIISATOPOB.
3aTeM OKOHYATEJIbHO BBHIOMPAIOT OJWH M3 BApPUAHTOB HA OCHOBE COITOCTAaBJICHUS CYMMAapHBIX
MaTepuaiIbHBIX 3aTpaT C Y4E€TOM KalHUTalbHBIX BiIOXeHHH. [IpuBeeHHBIE TOIOBBIE 3aTpaThl
OTIPENIETISIOT 10 hopMmyIIe:

C=Co+ CiEu+ A+ Cp + Co + Cwm, py0., (4.10)
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rae Ca - cTOMMOCTh 3JIEKTPOIHEPTUH, PACXOAYEMON BEHTHIISITOPHON YCTAaHOBKOW B CPEHEM
3a ToJ;

C1 - CTOMMOCTB BEHTWJIATOPA C JBUTATENIEM U allapaTypoii;

En = 0,15 - HopmaTuBHBII KO3hDUIHEHT 3PPEKTUBHOCTH KaUTATBHBIX BIOKCHHUIH;

AB - TOJIOBbIE aMOPTH3AIIMOHHBIE OTUYUCIICHUS 110 BEHTWIIATOPY, ABUTATENIO U alnapaType;

Cp - rozioBbIe 3aTpaThl HA PEMOHT, PEBU3UH U HaJAJIKH;

Co - pacxobpl Ha 00CITy)KUBAHUE;

CM - roj1oBbI€ 3aTpaThl HA MaTEpUAIIbI.

CpenHeronoBasi CTOMMOCTb 3JEKTPOSHEPTHMHM 3a IEpBble 7 JIeT PadOThl BEHTHJIATOPHON
YCTaHOBKH Ompenensercs no gpopmyse:

o= 25|22 TR m, +E N, |, py6.
T 10280k myi (4.11)

riae | - TOpPSIKOBBI HOMEp Iepuoja SKCIUTyaTallud BEHTWIATOPHOH YCTAaHOBKU IpU
HEM3MEHHOM PEXUME M YCTAaHOBJICHHON MOIIHOCTH MPUBO/IA;

Qi 1 Hi - COOTBETCTBEHHO MPOM3BOAMTENBHOCTs (M°/C) M CTaTHYeCKOe IaBiIeHHe (Krc/m)
BEHTHJISITOPHOH YCTaHOBKH;

Ti - yKci0 yacoB pabOThI YCTAHOBKH B TOJI, U;

K;1 - Tapu¢ eaunuisl notpedisiemoit snepruu, pyo./kBt u;

K2 - Tapu¢ ycTaHOBICHHOM €MHUIIBI MOITHOCTH JIEKTPOABUTATEIsA, pyO./KBa;

Ni - ycTaHOBIICHHAs! MOIIHOCTH 3JIEKTPOIBUraTes e B I-oM mepuose, kBa;

M; - 9KCTI0 JIET pabOThl YCTAHOBKH B II-M MIEPUOJIE;

Nyer~ CTATUYECKUHN K.I1.JI. YCTAaHOBKH;

Mpi - K.IL.JI. IPUBOJHBIX AJICKTPOABUTATEIICH.

3arparel Ha oOcmyxuBanue Co TPencTaBISAIOT COOOW Ui BEHTHIIATOPHBIX YCTaHOBOK,
paboTalonMx B aBTOMAaTH3UPOBAHHOM pEXHME, O 3apabOTHON IUIaThl PEMOHTHOIO
nepcoHana, 00CITYy)KMBAIOWIETO CTAlMOHAPHBIE YCTAHOBKH, KOTOpAs NMPUXOAUTCS Ha TEKYIIUN
PEMOHT W OOCITYXXHBaHHE BEHTHJISTOPHOW YCTAaHOBKH. JlJIi BEHTWJIATOPHBIX YCTaHOBOK,
00CITy’)KNUBaEMBIX MAIIMHUCTAMH, B OTH 3aTpaTbl HAJ0 BKIIOYUTH TAKXKE 3apabOTHYIO IUIATY
MAaIlIMHUCTOB, KOTOpast ONpeAessieTcs CleAYOIIUM 00pa3oM:

Co = k-a-Cm-Kn-Kc, py0. (4.12)

rJe K - YUCJI0 MAIIMHUCTOB;

a - yucio -12 MecsIeB roja;

Cw™m - MecsuHas 3apIuiaTta MalimHUCTa, pyo.;

Kn - koadpunment gomnar;

Kc - ko3 punpient, yuuThIBatOIUNA OTYUCIEHUS IO COLICTPaxy.

[Ipy NpPOEKTHPOBAHUH BEHTHISATOPHBIX yCTAaHOBOK HEOOXOAMMO TMpeaycMaTpuBaTh
BO3MOKHOCTh PEBEPCUPOBAHUS BO3IYIIHOW CTPYH: IEHTPOOEIKHBIX BEHTUIISITOPOB C IMOMOIIBIO
CHUCTEMBI JIsi[l, OCEBBIX - W3MEHEHUEM HAalpaBJICHUs BpalleHus anekTpoasurarens. Ilpu
MIPOBEPKE BO3MOXKHOCTH PEBEPCUPOBAHUS BO3AYIIHON CTPYH U3MEHEHHEM BpalleHHs pabodero
KOJIeca OCEBOT'0 BEHTUJISITOPA, HAMIOP TIOCTIE peBepca JOMKEeH ObITh PaBeH:

Hl = 2 H
(4.13)

rae Q', H! - mponsBoauTensHOCTS M HATIOP BEHTHIISATOPA IIPH HOPMaibHOii pabote - m/c, Ila;
%

Q, H- 1o e mpu pesepse, v/c, Ta.

C yuerom § 139 EIIb dhopmyna /229/ npumer Bug

H'>0,36H (4.14)
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[Ipy TPOEKTUPOBAHWUH BEHTHISATOPHBIX YCTAaHOBOK HEOOXOJMMO, TIO BO3MOXHOCTH,
MPUMEHSTH TUIIOBBIE TPOEKTHI BEHTHJIATOPHBIX YCTAHOBOK MOJHOCTHIO MU C KOPPEKTUPOBKON U
MPUBSA3KON K JAHHBIM YCIIOBUSIM.

[Tpu BEIOOpPE OCHOBHBIX PELICHUI BEHTUISTOPHBIX YCTAHOBOK HEOOXOAUMO o0paiaTh ocoboe
BHMMAaHUE Ha CJICYIOIINE BOMPOCHI:

MpYJKaTHUE JI] 1aBJIEHUEM IPU HOPMAIbHOM pabore;

WCKIIFOUEHHE TIOTAJJaHus XOJIOAHOTO BO3AyXa B PE3E€PBHBII BEHTUIISTOP;

HaJIM4YUE JBYX KJIallaHOB B BEHTWJISMOHHBIX KaHalaX C CaMOCTOSITENbHBIMH IMPHUBOJIAMHU,
OJIHUM U3 KOTOPBIX MOYKHO CUHTATH JISABI pa00UYEro M pe3epBHOTO BEHTHIISITOPA;

OTBOJI BOJIbI U3 KAHAJIOB BCACHIBAIOIINX BEHTHIALIMOHHBIX YCTAHOBOK;

1 y30p OCEBBIX BEHTUJISTOPOB YCTAHABIMBACTCS BHE 3aHUS U MPEAYCMATPUBACTCS €0
yTeIlICHUE.

[Tpr IPOEKTUPOBAHUU BEHTUIISITOPHBIX YCTAHOBOK, pacrojiaraéMbIX BOJIU3M KWIBIX PailOHOB,
HEO0OXOUMO MPUBOJUTH aKyCTHUYECKHUE pacdeThl U B HEOOXOJUMBIX Clydasix pa3palaThiBaTh
MEPONPHSITHS I10 CHIDKEHUIO TiryMa cornacHo CHull [1-12-77.

4.5. KanopugepHble yCTAHOBKHU

[TomorpeB  BO3ayxa, IOCTYNAIOIIEr0 B  PYAHHUK, PEKOMEHJYETCS  IPOU3BOJIUTH
Kanopu(epHbIMU YCTAHOBKAMM, Y KOTOPHIX B KadeCTBE TEIJIOHOCUTENS MPUMEHSETCS
neperperas Boja WiM mnap.

OCHOBHBIMU MCXOJHBIMHU JaHHBIMH, BIUSIOIIMMU HA BbIOOp THMA KadopuhepHOH YCTaHOBKHU
U pa3MelleHUE €€ OTHOCUTEIBHO BO3AYXOIOIAIOIEr0 CTBOJIA, SIBJISIOTCS:

Croco0 MPOBETPUBAHUS PYAHHKA;

KOJIMYECTBO [10aBAaEMOI'0 BO3/1yXa;

KIIUMaT MECTHOCTH (OTpHIaTeNbHAs pacyeTHas TemIepaTypa, KOJUYECTBO JHEH C
OTpULIATENILHOM TeMIIepaTypoil Hapy>KHOT'O BO3/yXa);

YepTe)KU IeHIIaHa POMIUIONIAIKH, OOUINX BUOB HAIIAXTHOTO 3/1aHUs, YCThSI CTBOJIA U JIP.

Pacuer xamopugepHOil yCTaHOBKH CBOJIMTCS K ONPENEICHUIO0 KOJIUYECTBA IMOJIOTPEBAEMOTO
BO3/lyXa, pacXoJy TeIja Ha HarpeBaHHUe, OIpeleleHHe HEOOXOAMMON MOBEPXHOCTH Harpena,
BbIOOpPY THUIIA U KOJIMYECTBa KaJopu(depoB U MOJICUETY HEOOXOAUMOrO Tepenaaa JaBiaeHUs IS
POXOXKJICHUS IOJOIPEBAEMOr0 BO3/1yXa uepe3 Kalopugepsl.

BecoBoli pacxoa Bo3iyxa, HOJOTPEBAEMOr0 U MOJABAEMOTO B IIAXTY:

G = Qui g, kxrc/c, (4.15)

e QI - KOJTHYECTBO BO3/yXa, OCTYIAMOLIEro B MIAXTY, M/c;
§ - ylIenabHas Macca BO3/1yXa, MOJIeKalero MmoJaorpeny, Kr/m°.

Gnmoe= GHM ¥TiE,

T —Tu (4.16)

rae Tem - TemnepaTypa cMECH MOJOTPETOTO M XOJOJHOIO BO3/lyXa B KAMEPE CMEIIECHUS WU
YCTBhE BO3yXOIOAAOIIETO CTBOIA, K;

Tk - TeMIiepatypa Bo3yxa, MpoIe/iiero yepes kanopudep, K;

TH - MUHMMAaNbHAS U TAaHHOTO palloHa TeMreparypa Bo3ayxa. K.

Pacxon temia na HarpeBaHue BO3ayxa:

Q = 3600-Grio-Cp-(Tk - Th), KKka/u (4.17)
FEAIT

e Cp - TEMIOEMKOCT BO3AyXa IPH TIOCTOSIHHOM Aapiennn, MK
OO111ast MOBEPXHOCTh HAarpeBa KaJopuQepoB:

_LI5xQ 4

Tk ]
ATep <K (4.18)
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rae 1,15 - koo dummenr 3amaca;
Tcp - pa3HOCTh CPeHUX TEMIIepaTyp Mmapa 1 Bo3ayxa B kamopudepax. K;
KEan

2
K - koa(bdurment Teronepenadn kanopupepa, M *H*EK
OG1mee KUBOE CeUeHHE KaIopu(epoB IpU NPHHATOM 3HAUYCHUHU BECOBOI CKOPOCTH (L )

Fob = Gnno, o
Lp (4.19)
Yucio kaaopuepoB B OJHOM PSILy, MApPaLICILHO MPOMYCKAOIINX BO3IYX:
7 _ Jobm ,
i (4.20)

rie fK - XK1BOE cedeHre IPOX0a BO3AyXa OHOro Kamopudepa, M2,
O61ee uncio kamopudepoB B yCTAaHOBKE:

. Fook
Fx (4.21)

rie FK - OBEPXHOCTb HarpeBa OQHOTO Kasopudepa, M.

[Ipy HarHeTaTeNIbHOM W KOMOMHHPOBAHHOM  CIIOCO0AX TPOBETPHUBAHHS  PYIHHUKA
KajopudepHass YCTaHOBKa KOMIIAHYETCS B OJHOM 3JIaHMH C BEHTWJIATOPHOW YCTaHOBKOW.
Kanopudeps! menecoodpa3Ho yCTaHABIUBATHL O BEHTWIATOPOB, YTO YIPOIIAeT O0OTpeB
MIOMEIICHU I BEHTWIATOPHBIX YCTAHOBOK U YMEHBINIAET IMTOTEPH BO3/TyXa.

[Ipm BcaceiBaroImeM CrocoOe¢ MPOBETPUBAHUS PYyIHWUKA IS Pa3IMYHBIX  YCIOBUH
PEKOMEHJIyeTCs CIICAYIONIECE PEHICHHE TI0 KOMITAHOBKE KAJIOPU(PEPHBIX YCTAHOBOK:

1. Bo3ayx momaercss TOJBKO IS NPOBETPUBAHUS CTBOJA (OPHEHTUPOBOYHAS CKOPOCTH
BO3ayxa B ctBoJie 0,15 m/c).

KanopudepHast ycTaHOBKa KOMIUICKTYETCS BEHTHJIATOPAMU M pa3MeIlacTcs B HAAMIAXTHOM
3JITaHHUH, MCIIOJIB3YSICh OJTHOBPEMEHHO isi ero oborpea. [logauy Bo3myxa B pYJHHK, yUYUTHIBAS
€ro Majioe KOJIMYeCTBO, MOKHO OCYIIECTBIISTh Yepe3 yCThe cTBoJA (puc. 4.1a).

2. Bo3ayxomomammuid CTBOJ HE HMMEET NEHCTBYIOIIUX MOABEMOB U €CThb BO3MOXKHOCTH
HCIIOJIb30BATh JICTIPECCHUIO0 TJIABHOW BEHTWJISITOPHOH YCTAHOBKH JUIS TIPOTATKHBAHHS BO3TyXa
yepes KanopudepHyro YCTaHOBKY.

B nmanHOM cnydae KanopuQepHYI0 YCTaHOBKY pa3MEINAlOT B HAIIAXTHOM 3JaHUU U
o0ecrevunBarOT OAMHAKOBOE COMPOTUBIEHUE IBUKEHHIO BO3JyXa MO BceM Kamopudepam. s
3TOTO TIEJIECO00PA3HO MPEAyCMATPUBATh CEKIIMOHHPOBAHUE KaTOpU(EPOB C BO3MOKHOCTHIO
PEryIMpPOBKM  COMPOTHBIEHUS BO3JIyXa IO CEeKIUsSM. B pyaHUK BO3IyX IMOAaeTcs
HEIMOCPEICTBEHHO uepe3 ycThe cTBoja (puc. 4.10).

3. Bozayxononaromuii CTBOJI UMEET KJIETEBbIE MOABEMBI C KOMIUIEKCOM OOMEHa BaroHOB B
HA/IMIAXTHOM 3]JaHUH.

B oTomM caydae BO3AyX B pYAHHUK ToJaeTcs 1Mo KamopudepHoMy KaHamy. Twum,
KOHCTPYKTUBHBIC PEIICHUS U PACTIONIOKEHNE KATOpU(EepHOU YCTAaHOBKHU JOJKHBI 00ECIICYNBATh
MUHUMAJBHBIN MOACOC BO3/yXa M3 HAJIIAXTHOTO 3JaHHUS U HE YCIOXKHATh paboTy Mo mMmojaye
MaTepuajIoB M 000pyAOBaHHUS K OOMEHHOMY KOMILJICKCY CTBOJIA. PEKOMEHAYIOTCS ClieAayromue
TEXHUUYECKHE PEIIEHUS 1O YCTPOHCTBY KaloOpu(epHBIX YyCTAaHOBOK, A(h(EeKTHBHOCTH
MIPUMEHEHHS KKJOTO U3 KOTOPBIX PACCMAaTPUBACTCS JIJISI KOHKPETHBIX YCIIOBHH:

KanmopudepHas yCTaHOBKA C TOJOTPEBOM BCETO MOCTYMAIONIETO0 B PYAHUK BO3JIyXa |
BEHTWJIATOPOM JIJIs TIOJIaYH BO3yXa 1Mo KajopudepHomy kanany (puc. 4.18).

KanopugepHasl yCTAaHOBKA C YaCTUYHBIM TOJOTPEBOM MOCTYMAIOIIETO B PYJHUK BO3yXa U C
BEHTWJIATOPOM JIJIs TIOJIaYH BO3TyXa 1Mo KajopudepHomy kanany (puc. 4.1r).

KanmopudepHas yCTaHOBKAa C TOJOTPEBOM BCErO IMOCTYMAIOMIETO B PYIHUK BO3JyXa H C
WCITOJIh30BaHUEM OOIIEIIaXTHOW IETIPECCUu It ero mojgadu (puc. 4.1m).
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[Ipu pacuere BO3MOXHOH JeNpeccHd B HAIMIAXTHOM 3JaHUM HEOOXOJWMO YYHUTHIBATH
cienyromye HakTophI:

HEOOXOMMOCTh CO3/IaHUS MaKCUMAIBHO JIOIMYCTUMOM CKOPOCTH BO3JyXa B KaJIOpH(EPHOM
KaHaJIe C [EJTbI0 CHIYKEHUSI 00beMa rOpHO-KalUTAIILHBIX padoT Ha €ro MPOXOJIKY;

COIMPOTHBIICHUE KATOPU(PEPHOTO KaHAIA U IIAXTHI;

COIIPOTHBIICHUE KAJIOPHU(EPOB;

Pa3HOCTH JIaBIICHUS CO3/IaBAEMBIX TECTUIBIM U XOJIOJHBIM CTOJIOAMH BO3IyXa.

[lpy mnpoekTUpoBaHMM KATOPUPEPHBIX YCTAHOBOK HEOOXOAWMO, IO BO3MOXHOCTH,
OPUMEHSTh THUIIOBBIE MPOEKTHl KaJOPH(PEPHBIX YCTAHOBOK IOJHOCTHIO HIJIM C MPHUBS3KON K
JTAHHBIM YCIIOBHSIM.

4.6. BonooT1uBHbIE YCTAHOBKH

[Tpu mpoeKTHUPOBaHUH BOJIOOTIMBHBIX YCTAHOBOK HEOOXOUMO PEUIUTh CICAYIONINE 3a/1a4u:

BBIOOpP CXEMBI BOJIOOTIINBA;

omnpeesieHUE TUIa U KOJIMYECTBA HACOCOB;

pacder BOAOOTIIMBHBIX TPYOOIPOBOIOB HA MPOIMTYCKHYIO CIIOCOOHOCTh M TIPOYHOCTH C YUETOM
KOPPO3UIHHOTO U3HOCA M CPOKA CITYKOBI;

pacyeT peKMMOB pabOThl HACOCOB BOJOOTIMBHON YCTAaHOBKHU;

pacyeT SKOHOMUUYECKHX MTOKa3aTesIe BOJIOOTIMBHONW YCTAHOBKH.

J1s1 Ka4eCcTBEHHOTO PEIICHUS YKa3aHHBIX BBIIIE BOIMPOCOB PEKOMEHIYETCS MCIOJIb30BaTh
CJEeYIOLIE MaTepUabl:

1. Kommiekc mporpaMM IO pacyeTy OCHOBHBIX I1apaMETpPOB IIAXTHOTO BOJOOTIWBA -
"[HaxTtnus", pazpadortannsiii s IBM EC Ha s3pike PL/1 mox ynpasnenuem OC M T Bepcuu
6.1; pazpaboTtuuk - mHCTUTYT "I unponukens". r. Cankr-IlerepOypr.

2. Meroauka pacyera peXUMOB TNapalICIbHOW pabOThl HACOCOB BOJOOTIIMBA IIAXT,
uMmeronx Oonpime npurtoku, PTM-07.02.010-78, MVYII CCCP, BHUUIM wuwm. M.M.
®enoposa, 1. Joneuk, 1979 r.

3. VYkazaHuwsi 1O TPOSKTUPOBAHHIO TPYOOIPOBOJIOB, NPOKIAJABIBAEMBIX B IOJA3EMHBIX
BBIPa0OTKaxX yroidpHBIX U claHieBbix maxTt, MYIT CCCP, Mocksa, 1984 r.

4. Tlocobme MO TPOEKTUPOBAHHIO TPYOONPOBOAOB, IMPOKIAJABIBAEMBIX B TOJI3EMHBIX
BbIpaboTkax (k BHTII 1-86), MYIT CCCP; Mocksa, 1986 r.

5. Meroauka onpeneneHus yuciaa HacoCOB, JuaMeTpa U KOJIMYeCcTBa TPyOOIpoOBOIOB, BEIOOpa
KOMMYTAllMOHHOM CXeMbl IaXTHBIX BOJOOTIUBHBIX ycTaHOBOK, MYII CCCP, BHUU um. M.M.
®denopona, r. Jlonenk, 1987 r.
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Puc. 4.1. OcHOBHBIE CXEMBI KOMIIOHOBKH KAJIOPU(PEPHBIX YCTAHOBOK

4.7. KomnpeccopHble YCTAHOBKH

[Tpon3BOIUTENBHOCTh KOMIIPECCOPHON YCTAHOBKH (KOJMYECTBO KOMIIPECCOPOB, IPUHSTHIX K
YCTAHOBKE) ONpPENEeNATh 10 PACYETHOMY OOILIEMY PacXOAy CKATOro BO3/1yXa.

Pacuer oOmero pacxojga C)KaTroro BO3AyXa JUIsI OINPENEICHUS TPOU3BOAUTEIBHOCTH
KOMITPECCOPHOM CTaHIIMU TPOU3BOIUTH 10 (hopmyIe:

Q = (ZK»-q-I1>-Ru + TKr-g-TIr-Rr)-Qu-Qq, M>/muH, (4.22)

['ne: Ko u Kr - ko3 puureHTs! HCONb30BaHUs MEXaHU3MOB 10 BPEMEHH (B TEUEHUE CMEHBI)
COOTBETCTBEHHO I  OKCIUIyaTallMOHHBIX M  TOPHOKANMTAIbHBIX  paboT, 3HAYeHUs
ko dunrenTa ucrnonp3oanus K npunsats no tadauue 4.5;

( - PacX0/1 BO3/yXa OXHMM MEXaHH3MOM I10 XapaKTEPUCTUKE 3aBOJA H3TOTOBHUTEIIS, M°/MHH;

1> u IIr - KOAMYECTBO OJHOTUITHBIX MEXaHU3MOB, COOTBETCTBEHHO, JJISl SKCILTyaTallMOHHBIX
U TOPHO-KaNUTaJIbHBIX padoT, MIT.;

Ru - ko3¢ ¢uimeHT m3HOca - TOMPABOYHBIA KOX(PQPHUIMEHT, YYUTHIBAIOUIMNA yBEIHUCHHE
pacxo/ia Bo3/iyXa MexaHHU3MaMu BCJIEICTBUE U3HOIICHHOCTH MO0 OTHOLIEHHUIO K PacXo/y BO3/yXa
0 3aBOJICKOM XapaKTepUCTUKE MeXaHu3Ma, mpuHumMaTth Ru = 1,1;

Qn - kosdpuLMeHT, yIUTHIBAOIIKN OTEpU BO3AyXa B cetd, mpuHumaercs Qm = 1,05+1,15;
Ha MPEANpPUATUAX MaJol MPOU3BOAUTENLHOCTH (MeHee | MIH.T) mpuHHMaeTcs Oosbliee
3Ha4YeHHE, P OOJIbIIEH MPOU3BOAUTENBHOCTH (O0Jiee 8 MITH.T) -MEHbIIIee 3HAUCHHE;

QQ - ko3 (PULMEHT NONMOTHUTENBHOTO pacxoda BO3yXa, YUYUTHIBAIOUIMI pacxXoj CHKaToro
BO3/lyXa HEYYTCHHBIMH MEeXaHu3MaMu, mpuauMats Qq = 1,1.

Tabmumna 4.5
KoadduimeHTs! HCnob30BaHUs MEXaHU3MOB 10 BpEMEHHU
HanmeHnoBaHue Iepdopartopsl, 6ypoBbIE CTAHKH TPH
MCXaHHU3MOB KOJIMYCCTBC, IIT. HOpr:}O‘IHI)Ie MalInuHbI,
HanmMeHoBaHUuE GYpOBBIE TEIEKKA IIposme
0 5 6-15 16-25 | 25-50 | 50-75
K03 dunnenTa
Koadduuuent 10- | 085 | 0,77- | 0,73- | 0,62- |0,6-0,4 0,3-0,2
HCIIOJIb30BaHUSA 0,85 0,75 0,73 0,62 0,60

[lpuBeneHHbI BbIIE pacyeT pa3paboTaH MPUMEHHUTENBHO K TOPHOAOOBIBAIOIINM
npennpustusM. Ilpu pacdere obmiero pacxoja C)KaToro BO3AyXa JpPYrHMX MOpPeanIpUsTUl
MOJIb30BaThCsl AHAJOTHUHBIMU  (opMmyiaaMu, a K03 UIMEeHTb OpaTh NPUMEHHUTENBHO K
KOHKPETHBIM YCJIOBHSIM.

PacueT TpyOOmpOBOAOB CETH CHKATOI'O BO3AyXa MPOM3BOJIUTH IO MPOMYCKHOM CIIOCOOHOCTH
HE0OXOJUMOT0 KOJIMYECTBA CKATOTO BO3JlyXa U JIONYCTUMOTO MaJeHUs JaBJIECHUS, IPU YCIOBUU
CO3JIaHUsI HOPMAJIbHBIX YCIOBUI paboThl HanboIee yaaleHHbIX MEXaHU3MOB.

TonmuHy CTEHOK TpyO paccUMThIBATh UCXOAS M3 YCIOBUU MPOYHOCTH U KOPPO3MMHOIO
U3HOCA.

[Tpu pacuere TpyOOIPOBOAOB PEKOMEHIYETCA MOJIB30BATHCS CAENYIOIIMMH JOKYMEHTAMU:

1. "PexomMeHauy Mo MpoeKTUPOBAHUIO U pacueTaM TEXHOJIIOTHYECKUX TpybonpoBoos", /13-
1, l'occrpoit CCCP, Cantexnpoekt, Mocksa, 1979 1.

2. "VkazaHMs MO MPOEKTHPOBAHHIO TPYOONPOBOJOB, IPOKIAAbIBAEMbIX B ITOA3EMHBIX
BbIpa0OTKax yrojpHbIX U cinaHueBbix maxt", MYII CCCP, Mocksa, 1984 r.

3. "IlocoOue 1O NPOEKTUPOBAHUIO TPYOOMPOBOJOB, MPOKIAIBIBAEMBIX B I0J3EMHBIX
BbIpaboTkax" (k BHTII 1-86), CYII CCCP, Mocksa, 1986 r.

5. QJIEKTPOCHABXEHHUE, SJIEKTPOOBOPYJIOBAHUE U DJIEKTPHYECKOE
OCBEILLIEHHUE

5.1. O01me moJ10KeHus



https://gornoe-oborudovaniye.ru/

https://gornoe-oborudovaniye.ru/

B nHacrosimieit yactu paccMOTPEHbI BOMPOCHI METOAMKH MPOSKTUPOBAHUS NEKTPOCHAOKEHUS
U DJIEKTPOOOOpYNOBaHUS,  SBJISAIONIMECS  CHEUM(PUUECKUMU I  TOPHOAOOBIBAIOIINX
HPEINPUSATHIA C TTOA36MHBIM CIIOCOOOM Pa3pabOTKH.

[lepeueHb OCHOBHBIX MHCTPYKTUBHBIX M HOPMATHBHBIX MAaTepUasOB, HCIOJIB3YEMbIX MpU
IPOCKTHUPOBAHUH JICKTPUIECKOH YacTu:

1. CHull 1.02.01-85 MHCTpyKIIMS O COCTaBe, IOPSAKE pa3pabOTKH, COIJIACOBAaHMS U
YTBEPXKICHHS MPOEKTHO-CMETHOM TOKYMEHTAllUW HA CTPOUTENBCTBO MPEANPUATHH, 3[aHUN H
COOPYXKEHHUI.

2. IlpaBuiia ycTpoiicTBa 3J1EKTPOYCTAaHOBOK (6-€ U3/1aHuE).

3.CH 174-75 IHCTpYKIMST TIO TPOCKTUPOBAHHUIO DJICKTPOCHAOKEHUS IPOMBIIIUICHHBIX
IPEANPUATHI.

4. CH 357-77 HCTpyKIMA 110 TPOESKTUPOBAHUIO CHUJIOBOTO M OCBETUTEIHLHOTO 000PYI0BaHUS
POMBIIIICHHBIX TPEATPUATHA.

5. CHulI I1-4-79 EctecTBeHHOE M HICKYCCTBEHHOE OCBEIIICHHE.

6. CHull 3.05.06-85 DnekTpoTeXHHYECKHUEe yCTPOUCTBA.

7. TIlocoome x CHull 3.05.06-85. Paspmen  "KaOenpusle Jmuun". BHUU-
IPOEKTAIEKTPOMOHTaX, 1989 r.

8. CHullI 3.05.07-85 CucreMsl aBTOMATHU3aI1H.

9. OHTII 24-86 OmnpeneneHue KaTeropuil MOMEUIEHMM U 3/1aHUM [0 B3PHIBONOXAPHOU U
MOKapHOU OE30MaCHOCTH.

10. Enunble mpaBuia O€30IIaCHOCTU IpHU pa3pabOTKE PYIHBIX, HEPYIHBIX U POCCHIIHBIX
MECTOPOXKACHUH TOI3EMHBIM criocooom, 1987 r.

11. IlpaBuna 6e30nacHOCTU B YrOJbHBIX U CIAHIEBBIX I1axTax, 1986 .

12. Enunble mpaBuiia 6€301acHOCTH IPHY B3PBIBHBIX padoTax, 1988 r.

13. Enunble npaBmia 0€30MaCHOCTH TpU APOOJICHUH, COPTUPOBKE, OOOTAICHUH ITOJIC3HBIX
MCKOMaeMbIX U OKYCKOBaHHUH PyJ M KOHIIEHTPATOB.

14. CHuII 111-41-76 KoHTaKTHBIC CETH IEKTPUPHUIIMPOBAHHOTO TPAHCIIOPTA.

15. OHTII 5-86 OO61iecoro3Hble HOPMBI TEXHOJIOTHYECKOTO MPOEKTUPOBAHMS IIAXTHBIX
MOTbEMHBIX YCTaHOBOK.

16. BpemeHHOE PYKOBOJICTBO MO MOHTaXXy M HKCIUTyaTalluy KOHTAKTHBIX CETel MOI3EMHOI0
tpancnoprta, Kemeposo BoctHNU, 1988 r.

17. Meronndeckue yKka3aHus 10 pacyeTy M SKCIUTyaTalluu 3a3eMIISIOUIMX YCTPOMCTB MIAXT U
KapbepOB TOPHOPYAHBIN poMbliieHHocTH, Kpusoit Por, BHUUBTP, 1986 r.

18. 10.T. Pasymuspii, ®.II. HlkpaGen. IloBbimieHne >PpQPeKTUBHOCTH 3IEKTPOCHAOKEHUS
yrosbHbIX maxTt. Kues, Texnuka, 1986 r.

19. B.C. [Ip100aH, A.C. Puman, A.K. Macnuii. CipaBOYHHK 3HEpreTHKa yrojbHOM IIaXThl.
Mocksa, Henpa, 1983 T.

5.2. DnekTpocHadkeHne
5.2.1. TeXxHUKO-PKOHOMHYECKOE OOOCHOBAHIE
5.2.1.1. cxoaHble 1aHHbIE AJ1 IPOEKTUPOBAHUSA

B o0bem anekrporexHuueckoi wyacth TOO BxoauT: pa3paboTka CXEMbl CHCTEMBbI
ANIEKTPOCHA0kKEeHUs1 (OCHOBHAsi paboTa) W OCHOBHBIX IOJIOKEHHUI MO BBIMOJIHEHHIO HaPY>KHBIX
ANEKTPOCETEH, DIEKTPOOOOPYJOBAHUS H  DJIEKTPOOCBEUIECHUS 3JaHUH U COOPYKEHUH,
OpraHu3ani OOCITY)KHBaHUS 3JEKTPOXO03s5iicTBa B 0ObeMe, HEOOXOIMMOM JJIsl ONpeseeHHUs
CTOMMOCTH 3JIEKTPOMEXaHUYECKOI YacTH MPEeAnpUsTHS.

Jis BbIMONHEHUs paboOThl MO BHIOOPY CHUCTEMBI AJIEKTPOCHAOXKEHHS HEOOXOIMMO HMETh
CJIETyIOIINE UCXOHbIE JaHHbIE!

CBEJIEHUS O cXeMe (CHcTeMe) BHEIIHEro 3JIEKTPOCHAOKEHUs MPEANpHUSATHS, BBIIOIHIEMO,
KaK TPaBuJIo, CIICMATU3UPOBAHHON OpraHU3aIMeN U SBIISIONIEHCs cocTaBHOM YacThio TOO;

CXEMaTUYEeCKU TeHIUIaH MPeIIPUSTHUS;
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3/IaHUSI TEXHOJIOTHUECKUX OT/AEJIOB, COJEprKalllie HauMEHOBAaHHE MPOEKTOB-aHAJIOIOB BCETO
KOMIUIEKCAa MOpeanpuatus. [Ipum  OTCYTCTBHMM TNpOEKTa-aHaJora B 3[JaHUU  yKa3bIBACTCS
HalMEHOBAaHHE 00BEKTOB (TEXHOJIOTUYECKOTO nporecca) u XapaKTEPUCTHUKA
JJIEKTPONIPHEMHHUKOB: HOMMHAJIbHAsE MOIIHOCTh, HANpsDKEHHE, TPeOOBaHHWS K HA/IEKHOCTH
AIIEKTPOCHAOKEHUs (MTPU HEOOXOTUMOCTH), PEKUM paboThl, K03(pPHUIIMEHTHI NCTIOIB30BAHUS BO
BPEMEHH U ITPOU3BOAUTEILHOCTH;

CBEJICHUS O TEXHOJOTMYECKOM MPOIIECCe U MEPCHEeKTURE npennpusatus Ha 10 ner;

9achl IPOXOXKICHUS CYTOYHOTO 3UMHETO M JIETHETO MAaKCUMyMa B SHEPIOCUCTEME;

CBEJICHUS O CYLIECTBYIOLIEM COCTOSIHUU 3JIEKTPOCHAOXKEHUS U 3JIEKTPOOOOpYyAOBaHUS (IJIs
paCIINPSEMBIX U PEKOHCTPYHPYEMBIX MIPEATIPHATHI).

5.2.1.2. ®axTOpHl, BIUSIOUIME HA BEHIOOP OCHOBHBIX TEXHUYECKUX PEIICHHH

[Ipy mpoeKTUpOBaHMM CIEAYeT YUYMTHIBaTh (DAKTOPHI, BIUSIONIME HA BBIOOP OCHOBHBIX
TEXHUYECKUX PELICHUMN:

BEJIMYMHBI JIEKTPUUYECKUX HArPy30K, HAMPSKEHUs, pOJl TOKA, KATErOpUHHOCTh OTpeduTeneH
(0OBEKTOB), HMX COCTaB M pa3MelleHHe Ha TCeHIUIAaHe, HACHIILEHHOCTh TEPPUTOPUHI
COOPYXKECHUAMU;

ylaJeHue  MpEeANnpusTAsS U OTHCJIbHbIX  OOBEKTOB  OT  MOIIHBIX  MCTOYHUKOB
3JIEKTPOCHAOKEHHU S, HANIPSDKEHUE JIEKTPOCETeH SHEPrOCUCTEMBI;

apaMeTpsl  BBIIYCKAEMOIO M  HAMEYAEMOI0 K OCBOEHHUIO 3JIEKTPOOOOpPYNOBaHMI,
KOMIUIEKTHBIX YCTPOMCTB, anmnapaTypbl U KaOeabHOW MPOAYKIIIH;

KJIMMATOJIOTUsl paiioHa, THAPOreoJiorusi, peiabed, pecypcbl MECTHBIX CTPOUTEIbHBIX
MaTEpUasIoB B palilOHE HAMEYAEMOI'0 CTPOUTEIILCTBA NIPEATIPUSATHUS;

3arpsA3HEHHOCTD U arpeCCUBHOCTb OKPYKAIOLIEH Cpebl (BO3yXa U 3eMIIN).

BenuunHbI 371€KTPOHArpy30K ONPENEIAIOT CEYCHHE, HANPSDHKEHWs JMHHUM 3JIEKTpoIlepeaayu,
MOIITHOCTH TPaHC(HOPMATOPOB, THII ANIIAPATOB.

Karteropust 3/1eKTpONpUEMHHMKOB [0 CTEHNEHH OecrnepeOOMHOCTH MUTAHUS OINpenesieT
KOJIMYECTBO MUTAIOLIUX JTUHHUH.

VYnaneHue MNOpeAnpusATHs OT MOUIHBIX HCTOYHMKOB 3JIEKTPOCHAOXKEHUS HPUBOAUT K
COOPYKEHHIO CHCTEMbI D3JIEKTPOCHA0)XKEHHsS Ha Oojee BBICOKMX HAIPSDKEHUAX M TpedyeT
3HAYUTENBHBIX Kan3aTpar.

KnumaTtnueckue, ruaporeosornyeckue yciaoBHs, peibed, YCIOBHS 3arps3HEHHOCTH U
arpeCCUBHOCTH OKPYKAIOLIEN Cpelibl, BO3MOKHOCTH MECTHON CTPOMMHAYCTPUH B TOW WJIM UHON
Mepe BIUSIOT HA KOHCTPYKTUBHBIE PELLIEHUS 110 AJIEKTPOYCTAaHOBKAM MPEAPUATHS.

5.2.1.3. Bb16op cucTeMsbl 31eKTPOCHAOKEHUS

Cucrema 371eKTpOCHA0KEHUSI TPEATIPUATHS I€TUTCS Ha JABE MOACUCTEMBI;

I. Cucremy BHEUIHETO 3JEKTPOCHAOKEHUS, T.€. TY YacTh, KOTOPask HEMOCPEICTBEHHO CBs3aHa
C TepejalolMMH M TEHEPUPYIOIIMMHU 3BEHBbSIMH JHEPrOCUCTEMBI U OOCIYXUBAETCS
OpeANnpUATHIMA SHEPreTHUECKUX yIpaBlIeHHUH DHEPrOCUCTEMBI. K  BHemHemy
AIIEKTPOCHAOKEHUIO OTHOCATCS MOJACTAHLUU pallOHHOro 3HaudeHus U nutaromue (BJI) k Hum.
DJeKTpoceTeBble YCTPOUCTBA IEKTPOCHAOKEHHS TTOKA3bIBAIOTCS HA MPUHLUITHAIBHONW cXeMe U
wiane B pazgene TOO "Cxema BHEIIHEro AJIEKTPOCHAOXKEHUS MNPeAnpusaTus’, SBISIOLIUMCS
coctaBHOM yacTeio TOO.

B cBoem cocTtaBe paboTa 1o cxeme BHEIIHETro AJIEKTPOCHA0KEHHS T0JKHA UMETh:

I.1. ITosicHUTENBHYIO 3aMHUCKY, COACPIKALLYIO:

OaslaHC 2JIEKTPUUECKUX HArpy30K MOIIHOCTE HCTOYHHUKOB 3JIEKTPOCHA0KEHUS palioHa;

000CHOBaHNE UCTOUYHHUKA JIEKTPOCHA0KEHHUS pAaCCMaTPHUBAEMOT0 IPEANPUATHS;

000CHOBaHHE TapaMEeTPOB U KOJIMUYECTBA JIMHUH (LIeTielt) aJieKTporiepeiadi;

000CHOBaHNE KOJMYECTBA U MOLTHOCTH MOHU3UTENbHBIX MOACTAHIIHIA;

0c000€ yCTIOBHUE (PEKUM IIIEKTPOTIOTPEOICHHSI, 04ePETHOCTh CTPOUTEIHCTBA U T.JI.);

OCHOBHBIC TIOJIOKEHHS IO CBS3M, MEXaHM3alluW, OpraHMU3allid, OOCIYKHBaHUS YCTPOMCTB
AJIEKTPOCHAOKEHUS.
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[.2. T'padudaeckyro 9acThb (TUTaH CXEMBI), CXEMBI DJIEKTPOCHAOKESHHS 1 PACUETHBIC CXEMBI.

[.3. PacyeTsl CMETHOH CTOMMOCTH OOBEKTOB OJJICKTPOCHAOXKEHUS U OOCITY)KHUBAHHS C
BbIIeTICHHEM (IIPM  HEOOXOAMMOCTH) JIOJICBOTO YYacCTHSl 3aWHTEPECOBAHHBIX MHUHHUCTEPCTB.
Bonpocel BHEHIHEro 37MeKTPOCHA0KEHHUS, KaK MPaBUJIO, PELIAIOTCS WHCTUTYTOM ODHEProceTb
OPOEKT M0 3a/IaHHI0 TEXHOJOTHMYECKUX HMHCTUTYTOB, OCYIIECTBISIONMX KOHTPOIb 3a
MPABUJIBHOCTD PEIICHUN.

3amaHue Ha BBIMOJHEHHWE CXEMbl BHEIIHETO SJIEKTPOCHAOKEHUS COACPIKHT: JAaHHBIE TI0
JJIeKTpOHArpy3kaM ¢ pa3OuMBKOM MO TrojaM, KaTeropusM, II0 CTEHeHH HaAEeKHOCTU
DIIGKTPOCHAOKEHMS, YKAa3aHUSIMH  MECTOTOJOXKEHHUS  NPEANPUATHS HA  IPHIAraeMoM
CXEMAaTUYECKOM IIJIaHe.

AHanu3upys TEXHUYECKHE PEHICHHS] MO0 CXEME BHEIIHErO 3JEKTPOCHAOKEHHUS, CIEHAyeT
oOpailaTe BHUMaHHE Ha MPaBUIBLHOCTh TEXHMYECKUX PEUICHHM, OCOOEHHO Ha oOmpeiesieHue
KalmuTadbHBIX 3aTpaT. [lpum ompenencHWHM KaNMWTAIbHBIX 3aTpaT  y4YUTHIBACTCS, UYTO
CTPOUTENILCTBO JIMHUM 3lIeKTporepeaayn (He3aBUCUMO OT HANpsHKEHU), MPOKIaIbIBAEMbIX Ha
TEPPUTOPUU TPEANPUATHI I MOAKITIOYCHUS SJCKTPOIOACTAHIIUN TPEINPHUITHIA, 0OBEKTOB
CBS3M M JIPYrUX MOTpeOuTeNel K palOHHBIM AJIEKTPONOICTAHIMSIM M MaruCTpajbHbIM JMHUSM
JIEKTPOTIEpEIauH, & TAKIKE CTPOUTEIBCTBO JICKTPOIIOACTAHIINI MTPU OTICIBHBIX MPEITPHSITHIX
¥ KOMOMHATAax, OCYIIECTBISETCS 3a CUET KAlUTaJIbHBIX BIOKEHUIN COOTBETCTBYIOIIUX OTPACIHEH,
K KOTOPBIM OTHOCSITCS ITOTPEOUTEIN SIIEKTPOIHEPTUH.

JloneBoe yyacTue MPUHUMAETCS MPOMOPIIMOHATBHO 3JIEKTPOHATPY3KaM M COTJIaCOBBIBAETCS C
3aMHTEPECOBAHHBIMU MHUHHCTEPCTBAMH.

II. Cucremy snexTpocHaOXKeHUSI MPEAIPUATHSA, KOTOpas OCYILECTBISET pachpelesieHue U
npeoOpa3oBaHUE AJIEKTPOIHEPTHU MJISI MOTpEOUTENeH, SBISETCS YacThblO0 TEXHOJIOTHYECKOTO
mpolecca, OpraHuvYecky CBsizaHa U nmoauuHeHa emy. OOcmyKMBaHUE ATOW YaCTH CUCTEMBI, KaK
MIPABHIIO, OCYIIECTBIICTCS dJICKTPOTEXHHUECKUM MTEPCOHATIOM MIPEIIPHUATHS. | panuiieii pa3aena
JNIEKTPOCETE HHEProOCUCTEMBbl U MNPENNPUSTUS SABIAIOTCA, KaK MpaBWIO, JIMHEHHbBIE
pPa3beAMHUTEIH, MUTAIONINE ITOACTAHIINY.

OcHoBHbIE TPeOOBAHUS K CHUCTEME IIEKPOCHAOKECHHUS:

o0ecrieyeHrne NOTPEOUTENEH MPEANIPUATHS IIEKPOIHEPTHUEH COOTBETCTBYIOLIETO KAUueCTBa U C
TpeOyeMol CTeNeHbIO Ha/IeKHOCTH;

UCKITIOYCHNE CHWKCHHSI KaueCTBa JJICKTPOIHEPTHU B JSHEPrOCHCTEME CBEPX JIOMYCTUMOTO
['OCT, oT npuMeHEeHHS B MPOEKTaX AIEKTPONPUBOIOB C THPUCTOPHBIMU MTPEOOPA30BATEISIMH;

THOKOCTh CXEMBI, BO3MOXHOCTh CTPOUTENIHCTBA TI0 OYEPEIsM, YIET TEPCIICKTHBBI Pa3BUTHS
(pacmmpenus) U yno0CcTBO IKCIUTyaTalllH;

9KOHOMHYHOCTb.

OcHoBHast 0COOEHHOCTH pa3pabOTKU CHUCTEMBI JJIEKTpOocHaOkeHus Ha craguun 120
3aKJTFOYAETCS B TOM, YTO PEHICHHE CJIOXKHOTO0 KOMIUIEKCAa TEXHHYECKUX W IKOHOMHUYCCKHX
BOIPOCOB OCYIIECTBIsIETCS] HA 6a3e MUHUMAIBHO HE00X0IMMOM HH(pOPMAIIHK OT TEXHOJIOTOB 00
IIEKTPOTIPUEMHUKAX (MCKIIOYCHHUE COCTABIISIOT MIAXTHBIC TOPHOMEXAHHUCSCKUE YCTAaHOBKHU) U C
Y4€TOM BO3MOKHOCTH M HEOOXOJAMMOCTH TEXHUYECKOW MPOPAOOTKU JHUIIb TIaBHBIX BOMPOCOB,
OTIPECISAIOMIUX C JOCTAaTOYHO BBICOKOW CTEIEHBID TOYHOCTH TEXHHUKO-IKOHOMHYCCKHE
MOKa3aTeny OyayIIero mpeanpusTHs.

Pabota BeIMONMHAETCS B CIEAYIONICH MOCIEA0BATEIHHOCTH:

DNEeKTpUYecKne Harpy3KH H HEOOXOAMMBIE CBEACHHMS O HANpsHKEHHUM W POJie TOKa
DJIEKTPOTIPUEMHUKOB TPHHUMAIOTCS, KaK TMPaBHIIO, [0 TIpoeKTaM-aHajoram. B ciydae
OTCYTCTBHSI aHAJOTOB, HAmpUMep, Ul IMIAXTHBIX TOPHOMEXaHMYECKHUX YCTaHOBOK U T.IL.,
ompejieNiecHue JJIEKTPUYECKUX HArpy30K BBIMOJTHSAETCS MeTofoM Kod(dduimenra cmpoca
yIETbHBIX TTOKa3aTeNeH.

VYienbHbIE TIOKA3aTeIM TMPUHUMAIOTCSA IO  MPOEKTaM-aHaJIoraM, COCTaBJSIFOTCS U
KOPPEKTUPYIOTCS 10 OTYETHHIM JIaHHBIM aHAJOTHYHBIX MPEAPUSATHIA.
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I"'on0BOM pacxo.l 3JIEKTPOIHEPTUHU ONPEAEIAETCS IO PACUETHBIM JIEKTPUUECKUM Harpys3kam U
YHCIy YacOB HCIOJB30BaHUS OTAEIBHO IO TEXHOJOTMYECKHMM IIpolleccaM M B LIEJIOM I10
NPEANPUSITHIO.

Yucno 4YacoB HCIONB30BAHMS OMNPEAENIeTCA, HMCXOAd M3 33JaHHOTO peXHMa padoThI
000pyI0BaHUs WIH 10 IaHHBIM aHAJIOIOB.

B npornecce onpezenenus 3MeKTPUIECKUX HArpy30K M3y4aeTcsl TEXHOJIOTUYECKUH Mpoliece C
LEJIbI0 BBIABJIECHUSI OTHEJIBHBIX IOJMNPOLECCOB, WM AJIEKTPONPUEMHUKOB, COIYTCTBYIOILHX
MPOLIECCY, KOTOPbIE MOTYT HCHOJB30BaThCS JJISL 3JIEKTPOHATPY3KH B SHEPrOCHCTEME, a TaKkKe
TPEITPHUSTHSL.

[Tpu 5TOM paccMaTpuBaeTCsi COBMECTHO C TEXHOJIOTaMH 11€J1eCO00pa3HOCTh:

MOJTHOTO OTKJIFOUEHUS MOTpeOUTENeH IIEKTPOIHEPTUH B YaChl MAKCUMYMa 3JIEKTPOHATPY3KH;

YaCTUYHOTO OTKJIIOUYEHHSI MOTpeOUTENIeH B Yachl MaKCUMYyMa JJIEKTPOHATPY3KHU;

3a cueT uW3MeHeHHs Trpaduka pabOThl, HCMOIB30BAaHUS HMEIOMIMXCS WIM BHOBb
IpelycCMaTPUBAEMBIX ISl TOU LIeNTU pe3epBOB (YBETUUCHUS €EMKOCTH CKJIaJI0B, BOJOCOOPHUKOB
U T.IL.).

Pacrnionarasi cBeleHUsSIMU IO 3JIEKTPUYECKUM HAarpy3kam (OTAEIbHBIX AJIEKTPOIPUEMHUKOB,
TPYIIT 3JIEKTPONPUEMHHUKOB, OOBEKTOB HJIM B IEJIOM IO IUIOIMIAJAKaM), O KaTeTOPHUHHOCTH
notpebureneii u 00 MCTOUYHMKE BHEIIHETO 3JIEKTPOCHAOKEHUS Ha OCHOBE TEHIUIaHa, IJIAHOB
TOpPHBIX pabOT, HAMEUYAIOTCSA BO3MOKHbBIE BAPUAHTBI CUCTEM 3JIEKTPOCHAOKEHHUS.

[IpousBoguTCcsl pacmpeleneHrue W pacyeT dDIEKTPUYECKHX HArpy30K IO TJIaBHBIM
pacnpenenurenbHbiM  noactaHuusaM  (I'PII), BeiOupaercs  KOIM4eCTBO M MOLIHOCTH
tpancopmaropoB Ha ['PIl u BeIMONHSIIOTCS HEOOXOAMMBIE pacyeThl ISl BHIOOpA MPOBOJOB U
kKabeneld IWMHUN dekTponepenaun Ha HamnpsokeHue 35-100 xB. Omnpenensercs o0bem,
MPOTSKEHHOCTh M KOHCTPYKTUBHBIE perienus 1o cetsm 10 10 kB npommiomanku.

Jlis kaxnoro ysna HUTaHMSI OLIEHHMBAETCS OTHOLIEHUE MOIIHOCTU 3JIEKTPOIPHUBOJOB C
TUPUCTOPHBIMU BEHTWJIBHBIMHU TpeoOpa3oBaTesiIMU (CKUIIOBBIE U KJIETEBbIE MOABEMBI U T.I.) K
MOIIIHOCTH KOPOTKOI'O 3aMbIKaHMSl Ha HIMHAX IHUTAIOIIEr0 CETeBOro HampsbkeHusd. Ecimu 3to
otHomienne Oonee 0,03, To HEOOXOAMMO BBHIMOJIHEHHE pacuyeTOB M pa3paboTKa MpPOEKTa
CHEHATBHBIX (PHIBTPO-KOMITEHCHPYIOIINX YCTPOHCTB.

Hcxons w3  oObema  OOCIy)XHMBaHUS ~ DJEKTpOCETEH,  ONpeAensieMoro  cxemoi
AIIEKTPOCHAOKEHMSI, 110 AHAJIOTY WJIM JIEHCTBYIOIIMM HOPMaTHUBaM OIpEAENseTCs IITaT

00CITyXKUBAIOIIETO MIEPCOHANA, HaMEYaeTcs CTPYKTypa, OpraHu3allusl Tpy/ia, COCTaB 3JaHUi U
COOPYKEHHM JiJ1s1 00CITYKMBAHUS AJIEKTPOCETEH.

OcymecTBisiercs MoAOOp MPOEKTOB-aHAJIOTOB, a TMPU HUX OTCYTCTBHUU - YKPYIHEHHBIX
IIOKa3aTesIel CTOMMOCTH.

Ha cragun TOO ocymiecTBiIseTcsl TakKe BBINOIHEHUE TEXHUKO-I)KOHOMUYECKOTO CPABHEHMS
BapHAaHTOB CHCTEM OJJIEKTPOCHAOXEHHUS IO KPUTEPHUSIM MPUBEIACHHBIX 3aTpaT, HAWITYUIINX
TEXHUYECKUX IOKa3aresel, yueTa MepCueKTUBbl Pa3BUTHUS MPEAIPUATHS, YU€Ta TEXHUYECKOTO
mporpecca B pPa3BUTUM JJIEKTpocHaOkeHuss - BbBIOOp Haubosiee 11€1€co00pa3HOro U3
PacCMOTPEHHBIX BAPUAHTOB.

3aBepiiaercs padboOTa COIMOCTABIEHWEM OCHOBHBIX TEXHHUKO-I)KOHOMUYECKUX IIOKa3aTenei
ANEKTPOXO34MCTBA,  BKJIIOYAIOLIMX  JIaHHbIE CYMMAapHOM  YCTAHOBJIIEHHOM  MOIIHOCTHU
AIIEKTPONPUEMUHUKOB,  IOJy4acOBOIO  MaKCMMyMa Harpysku, koadduumeHnra cmpoca,
IIEKTPOBOOPYKEHHOCTH TpyAd. OTH JaHHBIE COIOCTABJISIOTCA C JIaHHBIMHM aHAJIOTOB,
AHAIM3UPYIOTCS W TMOMEIIAITCS B Hayajle KpPAaTKOW MOSACHUTEIBLHOM 3amuckd. B 3amucke B
TabMMuHOM (opMe MNPHUBOAATCA JaHHBIE IO DIIEKTPOHArpy3kaM U TOJIOBOMY PaCXOIy
AIIEKTPOPHEPTUU IO OCHOBHBIM TEXHOJOTMYECKMM IleXaM, oOIlue Mo OOIEeKOMOMHATCKUM
00BEKTaM U CyMMapHbI€ 3HAUEHUS 110 NPEANPHUATHIO. YKa3bIBAE€TCS MPOLIEHTHOE COOTHOILICHHE B
aNeKTpoHarpy3ke morpeoduteneii | u |l kareropuit mo 6ecrepeOOMHOCTH MUTAHUS W JTA€TCA HUX
obocHoBaHue. g  KPYmHBIX M CIOXKHBIX — MPEANPUATHI  BBINONHSETCS  CcXeMa
AIIEKTPOCHAOKEHHUSI, MJIAHOBOE MOJIOKEHUE TPAcC OCHOBHBIX CETel HAHOCUTCS Ha reHruiad. B
3allCKe MPUBOJAUTCS KPAaTKOE ONHCAHHWE BOIMPOCOB 3JEKTPOCHAOXKEHHs, OOOCHOBaHHE
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HaNpsDKCHUST paclpeleTUTEIbHbIX CeTed, MapaMeTpoB M KOJMYECTBA JHHUHA K OOBEKTaM
HPEANIPUATHSI, OCHOBHOTO 3JIEKTPOOOOPYIOBAHHS, PELUICHUI 110 OpraHU3alliy TPYyHAa, IpodIeMm,
1o KoTopbiM HeoOxoaumo nposeneare HU u OK pabor.

5.2.1.4. IloarotoBka 1 Bbljjaya UCXOJHBIX JAHHBIX JJIsI IPOCKTUPOBAHUS

ITocne oxoH4aHUS HpOpa6OTKI/I TCXHUYCCKHUX BOIIPOCOB, IMOATOTABJIMBAIOTCA W BBIAAKOTCA
CMEKHBIM OTJIeJIaM 3aJIaHUsI CO CIICTYIOIUMH JTAaHHBIMH:

SBOYHBIM IITAT U CTPYKTYpa IEKTPOXO3SUCTBA, MAKCHUMAJbHAS AJICKTPUUYECKass HArpy3Ka U
TOJIOBOH Pacxol EKTPOIHEPTHH B LIEJIOM I10 MPEIIPUATHIO U OTICIBHO 10 TEXHOJIOTHYSCKHM
nporeccam;

rabapuThl TJIABHBIX COOPYXCHHH M OTACIBHO CTOSIIUX IOACTAHIMHA, OOBEKTOB 3IaHUN U
COOPYKCHHU N1 OOCITYKUBAHUSI DJIEKTPOCETEH, TPACcChl OCHOBHBIX JIMHUW AJIEKTpONepeaadu,
NepeveHb CIIEMAIINH 1 MEXaHU3MOB;

KallMTaJIbHBIC 3aTpaTbl WA 00BEMEL pa60T AJIid ONpCACIICHUA KaIlUTAJIbHBIX 3aTpar (B
3aBUCUMOCTH OT CTPYKTYPBI OTIEIIOB);

rabapuTel KaMep HIEKTPONOMEIIEHUH, NpopabOTKy BOMPOCOB O IIEIECOO00Pa3HOCTH
UCIIOJIB30BaHUS TEXHOJIOTMYECKOTO MpoIiecca /Uil BhIpaBHUBAHUS IpaduKa dJICKTPOHATPY3KH;

JaHHele (IO a”aoOry) g oObeMa pPEMOHTOB OOOpYAOBaHHUSI DJIEKTpOCETEH U
TpaHc(hOPMATOPHO-MACIISTHOTO X03SIHCTBA.

5.2.2. TlpoekT (pabouunii MpOEKT)
5.2.2.1. icxoiHbl€ JaHHbBIC JJIs1 IPOEKTUPOBAHUS

JIJ1st BEITIOJTHEHUS 3JIEKTPOCHAOKEHUS TIPEANIPUATHSI HEOOXOIUMBI CIICAYIONTUE TaHHBIC:

YTBEP)KJICHHASI CXeMa BHELTHETO JIEKTPOCHAOKECHUS TIPS IPUSITHS,

TEXHUYECKUE YCIIOBHSI SHEPTOCUCTEMEI;

Yachl MIPOXOXKICHHS CyTOYHOTO 3UMHETO M JICTHETO MAaKCUMyMa B SHEPTOCHUCTEME;

3aJaHUsl TEXHOJIOTOB II0 YCTAHOBJICHHBIM (hopMaM, COAEpIKAIIHe CIEAYIOIINE OCHOBHBIC
CBEJICHUS:  XApPaKTEPUCTHKY  OJICKTPONPHUEMHUKOB, PEXHM HMX  pabOThl,  3arpysKy,
MIPOU3BOUTEIIEHOCTh U PEKUM PAOOTHI PYIHHKA, & TAKXKE 0YSPETHOCTh BBOAA OOBEKTOB;

TeHepalTbHBIN TUIaH IPEANPHUITHS U TeHePAIbHbIE TUIaHBI OTACIBHBIX TUIOMIAIO0K;

TUTAHBI TIOJJ3EMHBIX BBIPA0OTOK;

CBEIICHHS MO JJIEKTPOOOOPYIOBAHUIO 3[MaHUI U COOPYKEHUH (SIEKTPUUYECKUE HATPY3KH,
KOJIMYECTBO W TOKH IHTAIOMUX JWHUHK). DakTopbl, BIMSIONIMAE HAa BBIOOD CHCTEMBI
AIIEKTPOCHAOKECHHSI.

5.2.2.2. Bp1bop cucTeMbl 31€KTPOCHAOKEHUS

1. DnexTpudeckne Harpy3Ku OIpeNeNsoTcss MeToJaMHu KO3 (UIMEeHTa UCTIOIb30BaHUS WU
koa(ddurmenta crupoca (Ipu OTCYTCTBUHU 3HAUYCHUN KOI(PPUIIMEHTOB UCIIOJIB30BAHNA).

[Tony4yeHHbIE 3HaUEHUS JIEKTPOHATPY30K CIEAYET MPOBEPAThH, COMOCTABISISA UX C JaHHBIMH,
MOJIyYUEHHBIMU TPU  OMNpENeJIeHUH JpYrMMH  METOJAMU: IO  YJCJIBbHBIM  pacxojam
AIIEKTPOIHEPTUHU, (AKTUIECKUM DIIEKTPOHATPY3KaM aHATOTHYHBIX 00BEKTOB.

PaccmaTpuBatoTcst rpaduku MpoXoKJeHUS MaKCUMyMa B 3HEPTOCUCTEME U pPEeXHUM pabOTh
noTpeOUTENe IEKTPOIHEPTHH NMPEANPUATUS U YCTAaHABJIMBAIOTCS COBMECTHO C TEXHOJOTaMH,
T€X U3 HHUX, KOTOpble MOTYT HE padOoTaTh MOJHOCTHIO MJIM YaCTUYHO B 4Yachl MakCHMyMa B
YHEPrOCUCTEME.

2. OmpenensieTcsi pacxo/ AJIEKTPOIHEPTHH OTACIHHO MO TEXHOJOTHYECKHUM IIpOIeccaM U B
nenoM no mnpeanpusAtuio. IloydeHHble 3HAuY€HUs COMOCTABIAIOTCA C JAaHHbIMM TOO u
(baKkTHYECKUMU JTaHHBIMH aHAJIOTUYHBIX OOBEKTOB.

3. YTouHsieTCd MECTOIOJIOKEHUE TJIaBHBIX MOHM3UTENBHBIX MOJCTAHLINN, PYKOBOJICTBYACH
yKa3zaHuAMHU pu paccmotperuu TOO.

4. YTOYHSIOTCS KaTEerOpUH JIEKTPOIIPHUEMHHUKOB 110 Oecriepe00MHOCTH AIIeKTPOCHA0KEHUSI.
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5. BoiOupaercss BapMaHT CHUCTEMBI 3JIEKTPOCHAOKEHUS (pacrpesieseHue 3JIEKTPOIHEPIHHN)
OTJIIENbHBIX 00BEKTOB (TUIOMIA0K). Pacmonaras gaHHBIMU O 3JIEKTpOHArpy3Kam, HaNpsSKEHHUIO
U KaTETOPUUHOCTH 3JIEKTPONPUEMHHUKOB, a TAKKE€ MECTOINOJI0KEHUEM MUCTOUHUKOB ITUTaHUs, Ha
OCHOBE T'€HILJIaHA HaMeualoTCsi CXEMbl BAPUAHTOB pachpesesieHus 3ekTposnepruu. [Ipu stom,
Hapsily C TPaAMLMOHHBIMU PEIICHUSMU paclpeAeieHUs] AJIEKTPO3HEPIUU IIPU HAIpPSHKEHUU 6
kB, pekoMeHayeTcst paccMaTpuBaTh OJHOCTYIIEHYAThIE, MATUCTPaIbHbIEC U paiiaibHbIe CXEMBI C
Oonee skoHOMMUHBIM HanpsbkeHueM 10 kB. Pexomennyercs paccMmarpuBaThb CXEMbl Ha
HanpspkeHue 6-10 kB (mpeumyiiecTBEHHO OJJHOCTYIEHUAThIe, MaruCTpaibHble WU pajidaibHbIe
(mo obocHoBanuto). Tak, Hanpumep, coBmemaTh norpedburensckue PIT 6-10 kB ¢ PY 6-10 kB
IJIaBHBIX MOJICTaHIMK. Pacrmpenenenue 3JIeKTpO3HEpruu K sjiekTpornpuemHukam no 1000 B
paccMmartpuBaTh npu HanpsxkeHuu 0,66 u 0,38 kB.

[TpousBoauTcsl cucTeMaTU3alus W TOJCYET JJIEKTPUYECKHMX HArpy30K IO MOJCTaHIUSM,
BBIOMPAETCS] KOJMYECTBO W MOIIHOCTH TPAaHC(POPMATOPOB W KOMIICHCHPYIOUIMX YCTPOWCTB,
BBITMIOJHSIOTCS HEOOXOJMMBIE pacyeThbl IO BHIOOPY CeYeHHs MPOBOAOB M Kalenei JIMHUUN
3JIeKTponepeay.

5.2.2.3. Pacnpenenenue JIeKTPOIHEPTUU B MOI3EMHBIX BBIPA0OTKAX

OnpenensitoTcsi 3JIEKTPUYECKHE HArpy3Kd, TOJOBOM pPACXOJ]l AJIEKTPO3HEPIUH, KATEropuu
3JIEKTPOIIPUEMHUKOB.

[TosyueHHbIE 3HAUEHUS AHAIU3ZUPYIOTCS, COMOCTABIAIOTCA C JaHHbBIMM TDO, BBISBISETCS
BO3MOXKHOCTh HCIOJIB30BAHUS YACTH HJIEKTPOINPUEMHMKOB JJIsi BBIpaBHUBaHMUs TIpaduka
AJIEKTPOHArpy3Kd B 4Yachl MakCMMyMa B JHeprocucreMe. BpiOupaercs MeCTOIOJIOKEHUE
LEHTPaJIbHON MOJI36MHON MOJICTAHLIMHU, UCXOs U3 LIEHTpa JIEKTPOHArpy30K, LeIeco00pa3HOCTH
ee OJIOKMPOBKHU C HACOCHOM IJIaBHOTO BOJIOOTIIMBA, OYEPEAHOCTH BBOAA TOPU3OHTOB.

PekoMenayercss paccMarpuBaTh NHUTAHUE HACOCHBIX TIJIaBHOIO BOJOOTIMBA C €IWHUYHOMN
momHocThio HacocoB 1000-3000 kBrt, a Takxe c snexTpoHarpyskoil Oomee 2000 kBt
HEIIOCPEACTBEHHO OT IJIaBHOW MOACTAHLMU.

BoiOupaercss BapuaHT cXeMbl paclpezesieHusi IeKTpodHepruu. Pacronaras NaHHBIMH 110
3JIEKTPOHArpy3KaM, BBIICHHB Ha 3aBO/IaX-U3TOTOBUTEISX TEXHOJOTHYECKOro 000pyHOBaHMS
BO3MOXHOCTh IIOCTABKH €ro KOMIUIEKTHO C 3JIEKTpPOOOOpYAOBaHHMEM Ha 0ojee BBICOKOE
HanpsbkeHue, Hampumep 0,66 kB, Ha OCHOBE IJIAaHOB MOJ3EMHBIX BBIPAOOTOK, HAMEYaIOTCS
CXEeMbI BapUaHTOB pacIpeeieHus 3JIeKTpoIHepruu. [Ipu 3ToM pekoMeHyeTcsi paccMaTpuBaTh
pacnpenesnieHue  IEKTpodHepruu mnpu  HampspkeHnn 10 kB mpeumymectBeHHO 1o
MarucTpajbHbIM CXeMaM.

[Tpon3BoUTCS cCUCTEMATH3AlMsl U MOACYET AJIEKTPOHArPY30K 0 MOJACTaHIMAM, BBIOMpaeTcs
KOJIMYECTBO U MOIIHOCTh TPAHC(POPMATOPOB U BBIMTOJIHAIOTCS TAaKKE HEOOXOIMMBIE pacyeThl O
BbIOOpY ceueHus kabes.

Pemaercss KOHCTPYKTMBHOE BBINIOJIHEHUE JJIeKTpoceTed. Ha OCHOBaHMM pelIeHud 10
AIIEKTPOCHAOKEHUIO TMPEANpPUATUH W PACHpENeNeHUI0 3JIEKTPO3HEPruH B IMOA3EMHBIX
BbIpa0OTKaX M Ha MPOMBIIUIEHHBIX IUIOMIAJKAaX COCTaBISAETCS MPUHIUIHNAIbHAS CXeMa
ANIEKTPOCHAOKEHUsI MpEeNNpuaTUs, Ha KOTOpPOW YKaszbIBaeTcs o00beM TeJleMeXaHHU3aluu
MOACTAHIIUH.

5.3. DnexkTpoodopynoBanue

5.3.1. DnekTponpuBOIbl KOHBEUEPHBIX TOABEMHUKOB B HAKJIOHHBIX CTBOJIaX, CKUIIOBBIX U
KJIETEBBIX TIOJJHEMHUKOB B BEPTUKAIBHBIX CTBOJAX, MOJ3EMHBIX JPOOHIBLHBIX YCTAHOBOK H
MOHOPEITECOBBIX TOPOT

JU1 IpOeKTUPOBAHUS 3TUX MPUBOIOB HEOOXOIUMBI CIIEIYIOIIUE UCXOAHbBIE JaHHbIE:

3aJJaHUE€ TEXHOJIOTMYECKOr0 OTAeNa Ha IPOCKTHUPOBAHUSA JJIEKTPOIPHUBOJOB, AarperaTos
(BeIOMOCTB 3JIEKTPOOOOPYIOBAHNUS U IIJIAHBI €T'0 PACHIOTIOKEHHUS);

TEXHUUYECKask JOKYMEHTAILMsSI AJIEKTPOOOOPYI0BaHHS U KOMIUIEKTHBIX YCTPOICTB yrpaBiIeHUS
3aBOJIa-MIOCTaBIINKA TEXHOJIOTHYECKUX arperaTos;
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IIPOMEKYTOUHBIE TEXHOJIOTMYECKHE, CTPOUTENIbHBIE (TOPHBIE) U CAHTEXHUUYECKUE YEPTEKU.

Jns mpOeKTHpOBaHMS SJIEKTPONPUBOAOB KIETEBBIX MOJABEMHBIX YCTAaHOBOK, KpPOME BBIIIE
yKa3aHHBIX HMCXOJHBIX JAHHBIX, HEOOXOAWMO 3a/laHUE TEXHOJOTMYECKOrO OTHEeNa - B BUJC
yeprexka paspe3a Mo OTBaly U HAAIIAXTHOMY 3JaHHUIO WIM OalleHHOMY KONpPY C YKa3aHHEM
OTMETOK IPUEMHBIX IUIOLIAJA0K U TOPU30HTOB, HA KOTOPBIX OYAET OCTaHABJIMBATHCSA KIIETh.
OcHoBHBIMU (haKTOpaMU, BIMSIOIMIMMH HAa IPUHATHE TEXHUYECKUX PEILICHUH, SIBISIOTCS:

KOMILUIEKTHOCTD IIOCTABKH AIIEKTPOOOOPYI0BaAHUS 3aBOJIAMHU-U3TrOTOBUTEIISIMU
TEXHOJIOTHYECKOr0 000py10BaHUs;

YCJIOBHUS OKPYKAIOUIEN CPEBI;

HOMEHKJIaTypa  DJIGKTpPOOOOpYIOBaHMs,  ammaparypbl yIOpaBiIeHHss U  MaTepHalioB,
BBIIIYCKAa€MbIX OT€YECTBEHHON IIPOMBIIUICHHOCTHIO;

CTEeMEeHb UHYCTPHAIIN3AIMH AIEKTPOMOHTAXHBIX padoT;

MECTOIIOJIOKEHHUE HJICKTPOIIOMEIICHUM;

MPABUJIBHOCTHh TPACCUPOBKU KaOEIbHBIX TOTOKOB U IMIMHOIPOBOIOB.

[TpoexTrpoBaHKE IEKTPONPUBOJA HAUUHACTCS C BBISICHEHUS! TEXHOJIOTMYECKHX TPeOOBaHMIA
K HEMY CO CTOPOHBI MeXaHU3Ma (HeOOXOIMMBIX MOIIIHOCTEH HA Bally, HOMUHAJIBHON CKOPOCTH U
IPEJETIOB €€ pEryJupoBaHMs, ITyCKOBOrO MOMEHTa u Jap.). OmnpenenuB Tun MOpUBOJA,
pa3pabaThIBaIOT CXEMBbI YIIPABIECHUS TJIABHBIM U BCIIOMOTaTeNIbHBIM PUBOIAMHU.

B coorBercTBUM C 3TMMH CXEMaMH COCTABIISIOTCS 3aJaHUs 3aBOMY-U3TOTOBUTENII Ha
KOMIUIEKTBl YCTPOMCTBA YNpaBlIeHUs MPUBOAAMHU (IIMTHI CTAaHLIMW YHpaBlIeHUs, IIKapbl U
IYJbTHI YIIPABICHUS).

Pa3zpabarbiBatoTcss 4epTeXH KOMIIOHOBKH JJIEKTPOOOOPYIOBAHMS M DPAa3BOJIKH KaOenew,
COCTABJISIETCS IOSICHUTENbHAS 3AIKMCKA.

Jl1st KoHBEHEpOB ¢ ACMHXPOHHBIMH JABUTaTESIMU C (ha30BbIM poTopoM MomnHocTH 160 kBT u
BBIIE B Ka4eCTBE IIYCKOPEryJUPYIOUIETO YCTPOMCTBA PEKOMEHAYIOTCS K NPUMEHEHUIO
SKOHOMHYHBIE M A(P(PEKTUBHBIE KOMIUIEKTHBIE THPUCTOpPHBIE YycTpoiicTBa cepun YIITD wu
OIIT®, wusroraBnuBaembie TaITUHCKUM SJIEKTPOTEXHHUYECKHUM 3aBOJaM. OJTH yCTPOMCTBa
o0ecreunBarOT IMJIAaBHOCTh M JUIMTEIBHOCTh MyCKa KOHBeWepa W MPUTOAHBI JJs MPOBEICHUs
PEMOHTHBIX pabOT Ha MOHTAXKHBIX CKOPOCTSIX, YTO IO3BOJISIET UCKJIFOUUTH MUKPOIIPUBO/I.

[Ipu paboyeM NPOEKTHUPOBAHUM CKHUIOBBIX M KJIETEBBIX IOJBEMHBIX YCTAHOBOK,
IIPUMEHUTEIBHO K IIOCTaBIIIEMBIM KOMIUIEKTHBIM YCTPOMCTBAM YIPABJICHHS, COCTABIISETCS
NPUHIUIINATIbHAS CX€Ma IJIABHOTO M BCIIOMOIATENIBHBIX IIPUBOJOB IIOABEMHBIX MAIlUH.
Pa3pabaTbiBatoTcsl 4YepTEKM KOMIIOHOBKH 3JIEKTPOOOOPYAOBAaHHMA M PA3BOJAKH Kalenew,
COCTABJISIETCS NOSICHUTENbHAS 3aIMCKA.

[Tpu paboyem NpOEKTUPOBAHUN CKUIIOBBIX U KJIETEBBIX MOJIBEMHBIX YCTAHOBOK JJOJIKHO OBITH
IIPOBEICHO IPEIBAPUTEIBHOE COINIACOBAHME C MAILMHOCTPOUTENIBHBIM 3aBOJOM U 3aBOJAMU-
U3TOTOBUTENISIMU ~ 3JIEKTpooOOpynoBaHUs M KOMIUJIEKTHBIX ~ YCTPONCTB  YIpPaBJICHUS.
CornacoBaHMIO MOAJIEKAT TEXHUUYECKHUE YCIIOBUS Ha JJIEKTPOABUIATENb INIABHOTO NPHUBOJA U
npeoOpazoBarenb K HEMy, a Takke TEXHHYECKOE 3aJjaHhe Ha pa3padOTKy W H3TOTOBIIEHUE
KOMILIEKTHBIX YCTPOUCTB YIIPaBIICHUS.

JpoOunku MnoAa3eMHBIX APOOUIIBHBIX YCTAaHOBOK, IIEKOBBIE U KOHYCHBIE, IOCTaBIISIFOTCS
3aBOJAAMU-U3TOTOBUTENISIMU ¢ HaOOpOM 3JI€KTPOOOOPYJOBAaHUS M KOMIUIEKTHBIX YCTPOICTB B
HOpPMaJIbHOM OOLIENPOMBILIUIEHHOM HCNOJIHEHUU. B cooTBercTBUM ¢ TpedoBanusmu "EIIb npu
pa3paboTKe PYIHBIX, HEPYAHBIX M PACCBHIMTHBIX MECTOPOXKICHUN IOA3EMHBIM CIIOCOOOM" 3TH
KOMIIJIEKTHBIE YCTPONCTBA JOJIKHBI IOCTABIIATHCS B PYAHUIHOM HCIIOJIHEHUU.

Jnsa  ynpaBieHMs IAXTHBIMH - TPY30-JIFOACKMMM  IIOJABECHBIMM  MOHOPEIBCOBBIMH U
MOHOKaHaTHBIMH JOPOTaMH CJIEAYEeT MPUMEHATH anmnaparypy tuna Y MJl J{HenponeTpoBcKoro
3aBOJIA IIAXTHOW aBTOMATHUKHU.

[Tpu paboyem NpOEKTUPOBAHUHU MTPUBOJOB C KOMIUIEKTHOM MOCTAaBKOM AJIEKTPOOOOPYIOBAHUS
U YCTPOMCTB YIIPABJIECHHUsS INPUMEHUTEIBHO K IIOCTaBISEMBIM KOMIUIEKTHBIM YCTPOMCTBaM
YIpaBJIEHUS COCTABIISIIOTCS MPUHIUIHAIIBHBIE CXEMBbI, pa3padaThIBalOTCs YEPTEKU KOMIIOHOBKU
AIIEKTPOOOOPYOBAHUS U Pa3BOJKU Kabesel, COCTaBIIsIeTCs MOSICHUTENbHAS 3aIHCKa.
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5.3.2. DneKTponpuBOj BEHTUIATOPHBIX YCTAHOBOK IJIABHOT'O ITPOBETPUBAHUS PYAHHUKA

JUis ~ TIPOEKTUPOBAHMS  SJIEKTPOIPHUBOAOB  BEHTHISTOPHBIX ~ YCTAHOBOK  TJIABHOTO
IMPOBCTPpUBAHUA HCO6XOI[I/IMBI CJICAYIOIINC UCXOAHBIC JaHHBIC!

3a[jaHie TEXHOJOTMYECKOr0 OT/elda Ha MPOEKTHPOBAHWE DIIEKTPOIPUBOIOB arperaron
(BEZIOMOCTB 3JIEKTPOOOOPYIOBAHUSI M TTAHBI €T0 PACIIONIOKCHHS);

TEXHUYECKAsH JOKYMEHTAIHS 3IEKTPOOOOPYIOBAHKS ¥ KOMIUIEKTHBIX YCTPOMCTB yIPaBIICHUS
3aBOJIa-[I0CTABIINKA BEHTH/IATOPHBIX arperaros;

IIPOMEKYTOYHbIE TEXHOJIOIHYECKHE, CTPOUTEIBHBIE H CAHTEXHUIECKUE YEPTEXKH.

OCHOBHBIMH (l)aKTOpaMI/I, BJIMAIOIIMMHU HAa TPHUHATHC TCXHUYCCKUX peHleHI/Iﬁ ABJISAKOTCA:

KOMIUIEKTHOCTh IOCTaBKH 3JIEKTPOOOOPYIOBAHHS 3aBOJ[AMHU-U3TOTOBHUTEISIMH
TEXHOJIOTHIECKOTO 000PY10BaHHS;

YCIOBHS OKPYXKAIOLIEH CPEJIbl;

CTCIICHb aBTOMAaTHU3allun BeHTHHﬂTOpHOﬁ YCTAHOBKH;

HOMEHKJIATYpa  3JIEKTPOOOODPYIOBaHWs,  alllapaTypbl  YIPaBICHHS ©  MaTEepHalIoOB,
BBIITYCKACMBbIX OTCUECTBEHHOU IMPOMBIINIJICHHOCTBIO,

CTeleHb WHIYCTPUAIU3ALMH dJIEKTPOMOHTAXKHBIX padoT;

MECTOIIOJIOKEHHE HIIEKTPOTIOMEIICHHIA;

IPAaBUJILHOCTH TPACCHPOBKH KaOeJIbHBIX TIOTOKOB U IIHHOIPOBOIOB.

[lpu pabouyeM MPOEKTUPOBAHMHM BEHTWISATOPHBIX YCTAaHOBOK, IPHUMEHUTEIBHO K
MIOCTABIISIEMBIM KOMILUIEKTHBIM YCTPOMCTBAM YIPABJICHHS, COCTAaBJISACTCS MPHUHIUITHAIbHAS
CXE€Ma I'JIaBHOT'O M BCIIOMOT'ATCJIBbHBIX IMPUBOAOB BCHTUIIATOPHOI'O arpcerara. Pa3pa6aTI>IBaIOTC7I
YEpPTEKM  KOMIIOHOBKM  DJIEKTPOOOOPYIOBAaHUS W Pa3sBOAKK  Kabeseil, COCTaBiseTcs
HOSICHUTE IbHAS 3aITHCKA.

5.3.3. DIeKTpONpUBObl KOMIIPECCOPHBIX CTAaHIUI

Jis  IpOEKTUPOBAHMS DIEKTPOIPUBOJIOB KOMIIPECCOPHBIX CTAHIUN BO3IyXOCHAOKEHUS
pYIHUKA HEOOXOUMBI CIEIYIOIINE UCXOIHbIC TaHHbIE:

3a/1aHME TEXHOJOTUYECKOIO OTAENA HAa MPOEKTUPOBAHUE DJIEKTPONPHUBOJOB KOMIIPECCOPHBIX
arperaroB (BeIOMOCTb JIEKTPOOOOPYIOBAHUS U ILIAHBI €r0 PACIIOIOKEHHUS);

TEXHUUYECKasl JTOKYMEHTAILMSI AJIEKTPOOOOPYI0BaHHS U KOMIUIEKTHBIX YCTPOICTB yrpaBiIeHUS
3aBOJIa-TIOCTABIIMKA KOMIIPECCOPHBIX arperaTos;

IIPOMEKYTOUHBIE TEXHOJIOTUYECKHE, CTPOUTEIIBHBIEC U CAHTEXHUYECKUE YEPTEKHU.

OcHoBHBIMU (DaKTOPaMU, BIAHSIOINIMMH HA IPUHATHE TEXHUYECKUX PEIICHUH, SIBISIOTCS:

KOMILUIEKTHOCTb ITOCTABKH AIIEKTPOOOOPYIOBaAHUS 3aBOJIAMHU-U3TOTOBUTEIISIMU
TEXHOJIOTMYECKOTr0 000PY/10BaHMs H €€ TIOJIHOTA;

YCIIOBHSI OKPYXKAIOIEH CPENIbl;

CTEIIEHb aBTOMAaTU3al[MM KOMIIPECCOPHBIX CTAHIUM;

HOMEHKJIaTypa  3JIEKTpOOOOpYIOBaHMs,  ammaparypbl  yIOpaBlI€HMsT M MaTepHalioB,
BBIITYCKAa€MbIX OTE€YECTBEHHON IIPOMBILLJIEHHOCTBIO;

CTENEeHb UHIYCTPHAIIN3AIMH AIEKTPOMOHTAaXHBIX padoT;

MECTOIIOJIOKEHHUE DIIEKTPOIIOMEILIECHU.

[Tpu paGoueM MPOEKTUPOBAHUHM KOMIIPECCOPHOM CTAHIIMU, TPUMEHUTEIBHO K ITOCTABIIIEMbIM
KOMIUIEKTHBIM YCTPOMCTBAM YIIPABJICHUS» COCTABISAETCS COBMECTHO C OTAEIOM aBTOMAaTU3ALUU
MPUHUUIINATIBHAS CXE€Ma TJIaBHOTO M BCIIOMOTATEIBHOIO MPHUBOJIOB KOMIIPECCOPHOTO arperara.
Pa3zpabatpiBaloTcsi 4epTEeKM KOMIIOHOBKH D3JIEKTPOOOOPYAOBAaHHMS M Pa3BOAKH Kabeneid,
COCTABJISIETCS OSICHUTEbHAS 3AMKCKA.

5.3.4. CunoBoe 31eKTpooOOpyA0BaHKE B TIOJI3EMHBIX BHIPA0OTKAX

Cunosoe ANIEKTPOOOOpYyI0BaHHE BCIIOMOTATEIbHBIX  KaMmep B KaIATaTbHBIX
BBIPa0OTKAaX MPUHUMAETCS B OOJBIIMHCTBE CIy4aeB IO TUIIOBBIM TMPOEKTaM WM MPOEKTaM
MOBTOPHOTO TPUMEHEHUS, MPU MX OTCYTCTBUM PEIIACTCS B COOTBETCTBHHU C YKA3aHHUSAMHU IO
MPOEKTUPOBAHUIO  OOMICTIPOMBIIIIIEHHOTO  CHJIOBOTO  oOopynoBaHusi.  Crenuduyeckyro
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OCOOCHHOCTh HMMEET MPOCKTHPOBAHUE CHIIOBOTO 3JIEKTPOOOOpPYIOBaHUS TOPHBIX paboT, B
KayeCTBE UCXOJHBIX JAHHBIX JIIsl IPOCKTUPOBAHUS KOTOPOTO UCIOIb3YIOTCS:

3a/IaHKs TEXHOJIOTOB C TUIAHAMH T'OPHBIX padoT;

peIIeHuUs MO IEKTPOCHAOKEHUIO;

KOHCYJIbTAIIMM C TEXHOJOTaMH 110 HM3YyYEHUIO OCOOCHHOCTEH MPUHSATOW CUCTEMBI TOPHBIX
pabor.

Pemennss 1o  3MeKTPOOOOPYNOBAHMIO — OMPEAETSIOTCS  MOIIHOCTBIO — MOTpeduTenei,
TEXHOJIOTHEH BeACHHs] TOPHBIX PabOT M BUAOM TPAHCIOPTA, FEOMETPUUYECKHUMH pa3MepaMu
BbIpa0bOTOK. [IpoeKkTupoBaHne BBINOIHIAETCS B CIEAYIOLIEH 110CIEI0BATEIbHOCTH:

MPOU3BOJUTCS  CHUCTEMAaTH3alUsi M  MOJCYET  DJIGKTPOHArPY30K IO  HAMEUYEHHBIM
pacnpenenutenabHbiM  nyHkTam g0 1000 B, mocienHue pekoOMEHIyeTcsi COBMELaTh C
pacnpeayCcTpOHCTBOM YYacTKOBBIX TpaHC()OPMATOPOB MOACTAHLUN, a OTIEIbHBIC IMYHKTHI
pelycMaTpuBaTh IS TPYII YAaJeHHBIX moTpeOuTeneid. COCTaBIsSIOTCS CXEMbI MUTAIONIUX U
pacnpenenuTeNnbHbIX ceTei. Ilpu 3ToM oTmaercss mpeanodYTeHue MarucTpajbHBIM CXEMaM.
COBMCIIICHUIO TIMHTaHUs CWIOBBIX TMOTpeOUTEeNell W  dJIeKTpoocBenleHus. VIckimrodeHue
COCTaBJISIIOT OT/EJIbHbIE OTBETCTBEHHbIC MOTPEOUTENH, HAPUMEP, YYAaCTKOBBIE BEHTUIISITOPHI,
HACOCHBIE W [Ip., OTKJIIOYEHHE KOTOPBIX HE JOMYCKAeTCs MpH Mojaue CUTHaja o0 aBapuu B
mraxte "Muranuem cBeta', BBINOTHSAIOTCS HEOOXOMUMBIE SJIEKTPOTEXHUYECKUE PACUETHI IO
BBHIOOpPY CeueHUsI KaOese, YCTAaHOBOK 3alllUTHBIX anmaparoB. Pemaercs KOHCTPYKTHBHOE
BBITMIOJTHEHUE MPOKIIAAKU 3JEKTPOCETe U pa3MelieHue 3i1ekTpoodopyaoBanus. Ha ocHoBaHuU
TEXHUKO-IKOHOMHYECKOTO CPAaBHEHUS BAPUAHTOB, IPH HEOOXOJAMMOCTH, BRIOMpAETCs Hanboee
3 pexTUBHOE peIIcCHHE.

5.3.5. DneKTpuYecKoe OCBEIIEHHUE MOI3EMHBIX BBIPA0OTOK

Jis  MpPOEKTUPOBAHMS JJICKTPUYECKOTO OCBEIICHUS B KAueCTBE KCXOIHBIX JIAaHHBIX
HCIIOJIB3YIOTCA IJIaHBI T'OPHBIX BI)Ipa6OTOK, TFOPHU30HTOB, @ TAKKC IIJIAHBI WU Pa3spe3bl KaMCp U
CTBOJIOB.

CucreMa OCBEIICHHS TIOJI36MHBIX BBIPAOOTOK OMPEICIISICTCS pa3MepamMH BBIPAOOTOK, BHIOM
MecT pabOT M YCTaHaBIMBAEMOr0 TEXHOJOTHYECKOr0 OOOpYIOBAaHHUS, & TAK)KE HOMEHKIIATYPOH
3J'ICKTp006Op}IZIOBaHI/I$I, H3Tr0TaBJIMBACMOro B HOPMAJIbHOM PYAHUYHOM UCIIOJTHCHHUHU.

Br160p crucTeMbl OCBEIIEHHS TPOU3BOIUTCS B CIEAYIONIEH MOCIeI0BATEIbHOCTH

MNPUHHUMACTCA OCBCIHICHHOCTD BI)Ipa6OTOK, HaMe4acTCsad NCTOYHUK CBE€TAa U €0 MOIIHOCTH IJIA
BO3MO)KHBIX BAPUAHTOB OCBEIICHUSI.

I[J'ISI OCHOBHBIX KaITUTAaJIbHBIX BI)Ipa6OTOK 1 HCBBICOKHUX KaMCp B KA4YCCTBC MCTOYHHUKA CBCTA
paccMaTpuBaTh JTIOMUHECIICHTHBIE JIAMITBI U TAaMITbl HaKamuBaHus. J[J1s BBICOKHX KaMep, a TaKxke
BbIPa0OTOK Ha y4acTKax FOPHBIX pabOT pEeKOMEHAYIOTCS CBETUIIbHUKHU, TPOKEKTOPHI C JaMIIaMH1
HaKaJIMBaHUS;

BBITTIOJTHAIOTCA CBETOTEXHUYCCKUEC PACUCThI;

BBITIOJHSIOTCS  DNIEKTPOTEXHUUYECKUE pacyeThl, B pPe3yJbTaTe KOTOPBIX OMPEIEISIOTCS
KOJIMYECTBO M MOIIHOCTh OCBETUTEIbHBIX TpaHC(OPMATOpPOB, CeueHUe Kadesel, MUTAIOIINX
OCBETUTETIbHBIC  YCTAHOBKH, TPUHUMAETCS KOHCTPYKTHBHOE BBHITIOJHEHHE  YCTPOWCTB
OCBCIIICHUS;

MPOU3BOIUTCS TEXHHUKO-DKOHOMHYECKOE CpaBHEHHE BapHaHTOB CHCTEM OCBEICHUS,
BBIOMpaeTcs Hanbosee 1menecoo0pa3Hbli U3 HUX;

MIPOU3BOUTCS YTOUHEHHE JICKTPOHATPY3KH OCBEIIIEHHUS Ha MOJCTAHIINY;

COCTABJISIOTCS CHEITU(PUKAIIAN, BEOMOCTD.

5.3.6. 3azemiieHue 3IEKTPOOOOPYAOBAHUS B MTOA3EMHBIX BBIPAOOTKAX

B kadecTBe HMCXODHBIX MAHHBIX ISl PEIICHUN BOMPOCOB 3a3€MJICHHS CIIyXKaT pelIeHUs
MPOEKTA MO CXeMe IIEKTPOCHAOKEHHSI U DIIEKTPOOOOPYIOBAHHIO, & TAK)KE THAPOTEOIOTUYECKUE
YCIIOBUSL.
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CeTb 3a3eMIEHUSA OMpPCACIICTCA YACIbHBIM COIPOTUBJICHUCM PACTCKAHUIO TOKaA IIaXTHOH
BOJIBI U 3€MJIM, a TaK)K€ KOHCTPYKTHUBHBIM DEIICHHEM II0 JJIEKTPOCETsIM. PelieHre BOMpOCOB
3a3eMJICHHS TPOU3BOIUTCS B CIEAYIOLICH MOCIIEeI0BATEIbHOCTH

HAMEUAKOTCS  BO3MOXKHBIE CXEMbl CETH 3a3€MJICHHUST Ha OCHOBE pEIIeHHH 110
AIIEKTPOCHAOKEHHUIO U 3JIEKTPOOOOPYIOBAHHIO;

BBIMOJIHSIOTCSL pacueThl CETH 3a3€MJICHUS, 10 JaHHBIM KOTOPBIX BBIOMpaeTcss HambOoee
1ejaecooopa3Has cxema.

B Tex ciydasx, Korga BBICOKOE YICIBHOE CONPOTHBICHHE PACTCKAHHIO TOKA, a TaKKe
HEBO3MOXHOCTh HCIIOJb30BATh Ka6en1/1 B Ka4YC€CTBC MAruCTpajJbHbBIX IIPOBOJAHHUKOB CCTHU
3a3eMJICHUsS, IMOCICIHUE TPEAYCMATPUBAIOTCS METANIOEMKUMHU. B mpoekre mNpuBOAUTCS
onrcaHue, 000CHOBAaHUE MPUHSATHIX YCTPOHUCTB 3a3eMIICHUSI.

5.3.7. IloazeMHEIe ITOACTAHIINU

Jis mpoeKTUpOBaHMs TOACTAHIMA HEOOXOIMMBI CIIEAYIOIIME MCXOIHbIC JaHHBIE: CXeMa
3JIEKTPOCHAOXKEHUs MOTpeOUTENei MOA3EMHBIX TOPHBIX BBIPAOOTOK, BKIIOYAsl 3JIEKTPOBO3HBIN
TPAHCHOPT, C JAHHBIMH O MEPBUYHOM U BTOPHYHOM HANPSDKEHUSX, KOJMYECTBE M MOIIHOCTHU
TpaHc(hOpMaTOpOB, NPeoOpPa3OBATEIbHBIX BBIIPSIMUTEIBHBIX YCTPOWCTB, MapKd, CEYCHHs H
NPOTSDKEHHOCTH OTXOJSIIUX JIMHUH, TUIBl M MOIIHOCTh MOJKIIOYAaEeMBIX BBICOKOBOJIBTHBIX
JIBUTaTeIeH, 3JIeKTpUYECKUe Harpy3ku, o0Iye ¢ pa30MBKON 10 MPUCOETMHEHUSIM Ha CTOPOHE 10
u Beie 1000 B, TpeGoBaHMsI TEXHOJIOTOB K KOHCTPYKTUBHOMY BBIIIOJIHEHHIO, BBHITEKAIOLINE U3
0COOEHHOCTEH BeJIeHHs TOPHBIX PabOT, TMIPOre0IOTHYECKUX YCIIOBUM MECTOPOXKICHHS U T.11.

C yderom TpeOOBaHMI BBHIOMpAETCS 3JIEKTPOOOOPYIOBAHME U ammaparypa, IpOU3BOISTCS
pacyeTbl YCTPOWUCTB peselHON 3alUThl, IPOBEPSAETCS YCTOMUMBOCTD 3JIEKTPOOOOPYAOBAaHUS U
annaparypsl o T.K.3.

[TpopabateiBatoTCs BapHMaHThl KOMIIOHOBKM 3JIEKTPOOOOpPYJOBAaHUS W amnmaparypbl M Ha
OCHOBAaHHMU TEXHUKO-d)KOHOMHYECKOTO CpaBHEHHUs BBIOMpaeTcs Hambosee 3(QeKTHBHBIN.
BeinonssoTcs yepTexu NPUHLUIHATBHBIX CXEM.

Ha ocHoBe ueprexeil ropHO-CTPOUTEIBHON YacTH BBIIOJHSIOTCS YEPTEXKHU IJIAHOB YCTAHOBKHU
3JIEKTpOOOOpYIOBaHUSA,  pa3BOJIKM  KaOened, kabenmbHble  KypHaibl.  CocCTaBIsAIOTCA
cnenuuKalnnu, BEA0MOCTb U CMETBHI.

5.4. dieKkTpopMUMPOBAHHBIN NOA3EMHBIH TPAHCIIOPT
5.4.1. KoHTakTHBIE CETH

HcxonHble JaHHbIE IS IPOEKTUPOBAHUS CONEPIKATCS B 3aJaHUU TEXHOJIOTHYECKOTO OTAENA C
YKa3aHHUEM CIIEYIOIINX OCHOBHBIX CBEJACHUN TATOBOIO pacyera:

THUIIA U KOJIMYECTBA MIEKTPOBO30B U BATOHETOK;

YIE€IBHOTO COMPOTUBIICHUS IBUKEHHUIO TPYKEHOW U TIOPOKHEN BarOHETKU;

JUIMHBI TI0€3/13;

CpeaHen IJIMHBI OTKATKY;

BPEMEHH peiica U €ro COCTaBIAIOIINX;

KOJIMYECTBA IOE3/10B, OJJHOBPEMEHHO HAXOJSIIMXCS B JABMKEHHMH, MOTPY3KE U pasrpyske, C
pa3OUBKOH 1O TOPU30HTAM;

CpeaHeN CKOPOCTH JIBUKEHHUS.

K 3amaHuio NmpuUKIaabIBalOTCS IUIaHBI TOPU30HTOB C YKa3aHWEM Ha HHUX IIyTel YKIJIOHOB,
MYHKTOB MOTPY3KH M pas3rpy3KH IOE3]10B, MOCATOYHBIX IJIOLIAJ0K, HAMpaBICHUS JBHKEHUS
10€3/10B (TPYKEHBIX, IOPOKHUX).

OcHoBHBIMU (PaKTOpaMU, BIUSIOIIMMH Ha IPUHATHE TEXHUYECKUX PEIICHUH, SIBISIOTCS:

THUII U KOJIMYECTBO 3JIEKTPOBO30B;

KOH(UTYypauus U NpOTHKEHHOCTh MyTeH;

HOMEHKJIaTypa 3JeKTpo0OOpyA0BaHMs, allllapaTypbl U 3JaHUH B PyIHUYHOM UCIOJTHEHUU.

B cooTBeTcTBUM ¢ TpeOOBaHHEM HOPMATHUBHBIX U JUPEKTUBHBIX JIOKYMEHTOB O BHEAPEHUU
3allUTBl OT TOKOB YTEYKM B IOJ3EMHBIX KOHTAaKTHBIX CETAX M IPUMEHEHUEM TITOBBIX
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Bempsmuteneii BTIIE (ITO "OnekrpooOpaszosarens”, r. OpeHOYpr), 000pyIOBaHHBIX JAaHHOU
3alIUTON, K KOHTAKTHOW CETH MPEAbIBIAIOTCS crielupuyeckue TpedOBaHus:

o0I11ee CONPOTUBIICHUE U30JSIUN KOHTAKTHON CETH HE JOJDKHO OBITh HMKE BEJIMYUHEI, IPU
KOTOpO cpabaThIBacT yCTPOWCTBO 3aLUTHI OT TOKOB YTEUKH. DTa BEJIMYMHA JOJKHA OBITH HE
amke 3 KOwm;

B MapajuieIbHON paboTe MOTYT HAXOAUThCS HE OoJiee ABYX TATOBBIX Bhipsmutesneit BTIIE.

VYka3zanHble TpeOOBaHUS BBI3BIBAIOT HEOOXOAUMOCTh Pa30MBKM KOHTAKTHOM CETH TOPHU30HTA
Ha M30JIMPOBAHHBIE YYaCTKH, €CIIH 00111ee cCOpoTUBiIeHHEe ceTH MeHble 3 KOm.

[Tpu 3TOM H0OKHA OBITH OOecreueHa padoTa 3MEKTPOBO30B HA OTACIBHBIX M30JHMPOBAHHBIX
y4acTKax CeTH M3 YCJIOBUM NUTaHMS KaXKIOrOo ydyacTKa He Oojee, 4eM OT JBYX TSITOBBIX
BBIIPSIMUTENCH.

[TocnenoBaTebHOCTH PACYETOB KOHTAKTHOM CeTH:

MIPOU3BOJIATCS PACUETHl OOIIEro COMPOTHBIICHUS H3OJSAIUN CETH TOPU30HTA, HATPY3KH M
MOIIHOCTH TATOBBIX BBIIIPSIMUTENEH;

CEeTh MPU HEOOXOMMOCTH pa3OUBAETCs HA U30JIMPOBAHHBIC YIACTKH;

M0 KaXJIOMY Y4YacTKy IPOBEPSAIOTCS O0OIlee COMPOTUBICHUE H3OJSIUU CETH, HArpy3Ku M
MOIIIHOCTb TATOBBIX BBITPSIMUTEIICH.

Beimonusrores:

cXeMa MUTaHUs U CEKIIMOHUPOBAHUS CETU B COOTBETCTBUHU ¢ TpeboBanusimu EIb;

cnenudukanys 000pya0BaHUS U MATEPUATIOB;

CMETHI.

Ha cragum pabouux uepTekedl BBIMOIHAIOTCS YEPTEKU IJJAHOB M CEKIMOHUPOBAHUS
KOHTAKTHOM CETH, pa3pabaThIBAlOTCSI KOHCTPYKTHUBHBIC pEHICHUS [0 y3jaM U JeTalsMm
3JIEMEHTOB KOHTAKTHOU CETH, OTCYTCTBYIOIIMM B a1b00MaX TUMOBBIX MPOEKTOB.

5.4.2. OcobeHHOCTH MMPOEKTUPOBAHUS KOHTAKTHOM CETU U TATOBBIX MOACTAHIINI
TPOJUICHBO3HOI'O TPAHCIIOPTA

B cnydae mnpumeHeHuss B KadeCTBE TPAHCIOPTa aBTOIMOE3/I0B (TPOJIIICHBO30B) C
JIM3EJIbIeHEPaTOPHBIM M TPOJUIEHHBIM INHUTaHUEM, TArOBas IMOACTAHIMS NpeAHa3Ha4YeHa JUIs
MUTAHUS JIBYXIIPOBOJHOW KOHTaKTHOW CETH TPOJUIEHOYCHOTO THUIIA U IJIABHOTO PEryJIMpPOBaHUS
HaNPsDKEHUS IOCTOSTHHOTO BBIIPSIMUTENBHOTO ToKa 1B o1 200 1o 420 B.

[TuTanue BHINPSAMUTENBHBIX YCTPONCTB OCYHIECTBIISETCA OT TpeX(a3HbIX TpaHC(HOPMaTOpPOB
momHocTeio 400 kBa ¢ BropuunbiM HanpsbkeHuem 380 B - cucrema ¢ M301MpOBaHHOU
HEUTPAJIBIO.

[IuTanue TATOBBIX JBUTaTENEd aBTONOE3[la OCYLIECTBISIETCS COBMECTHO OT JIH3€EJIb-
reHeparopa U KOHTaKTHOM CETH.

CyMMapHbIi TOK TATOBBIX JIBUraTENIEH aBTONOE3/1a:

ST, = g:rm, A,

TJIe N - YMCIIO TIATOBBIX IBUTATEIICH,
J s - HOMUHAJIBHBIN TOK JABUTATENs], IBUTATENIN KAaXI0M OCH CO€AMHEHBI IIOCIIEJOBATENBHO.
CyMMapHbIil TOK aBTOIOE3/1a;

2 Jr=nl., A, (5.2)

rae N - YUCI0 reHePaToOpOB;

Jr- Tok TeHepartopa, MPUHUMAETCS MO HArpy304YHON XapaKTepUCTHKE TeHepaTropa, Mpu
HaNpsHKEHUW TeHepaTopa

Ur=HB=420B

BennunHa ToKa, cCHIMaeMasi ¢ KOHTaKTHOM CETH;

Jke=ZJp+2Jr, A, (5.3

(5.1)
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JlomycTiMOe HAPSDKCHNE HA TOKOITPUEMHHKE B KOHIIE y4acTKa MTUTAHHUS:
Hxc = Us - AU, B, (5.4)

rae Al - MakCUMalbHO JOIYyCTMMOE IIaJICHUE HAIIPSOKEHUs HAa KOHTAKTHOM CETH, II0
TYIID AU = 18%. U =0,18-420=75B

ConpoTuBicHNE NETIM KOHTAKTHOM CETH U3 PacyeTa JOIMYCTUMOro najaeHus Hanpsokenus AU
=75B

ZRﬂ _ AU
Jike (5.5)
Panuyc nutanus (JuiMHa KOHCOJIM KOHTAKTHOW CETH):
> En
L=&=__ Owum

rac RHp - COIIPOTHUBJICHUEC KOHTAKTHOT'O ITPOBOJA.

Paccrosnne neperoda MExXay TAroBbIMHU MMOJACTAHIIHUAMUA IIPUHUMACTCS 2L.

HpI/I H606XOI[I/IMOCTI/I paanyC IHUTaHHUA MOXKET OBITE YBCJIWYCH 3a CHET YCHUJIICHHUA
KOHTAaKTHOTI'O ITpOBOAA kaOenaeM - Rn. DkBuBajgeHTHOE COIIPOTUBJICHUEC KOHTAKTHOM CETH:

Feswn = M O

Fun + R | (57)

PaIlI/IYC IMUTaHUA OpHU YCUIICHUN COCTAaBUT!

L}.F=Z

En
, D
Rk np

(5.8)

CKOpOCTL aBToOIIoC3aa OIpCACIACTCA I10 BHGKTpOMexaHI/I‘ICCKOﬁ XApPaKTCPUCTUKE TATOBOTI'O
JABUTaTCIIA.
HanmeeHHe Ha IBUTATECJIC B KOHIIC NICPETOHA

_Um
2 (5.9)

[Ipy HOpManbHOM TOKE JABMratens JaB, MNPUHUMAETCs dYacToTa BpallEeHUs ®, OO/MUH.
CKOPOCTB aBTOIOE3/a

Hne

_ Eﬁlﬁmlfklm,l{wqaﬁ,

TZIe Tk - paxuyc Kojieca, M;
Ip - mepeaaToYHOe YHCIIO PEyKTopa.
[ToTepst MOLITHOCTH B KOHTAaKTHOM CETH:

APue — Jzkc-R.::f, N
1000 (5.11)
rrae Ro - conmpoTHBIeHNE KOHCOJIM KOHTaKTHOU ceTH, OM
Ra = 2L-Rak.mip, Om (5.12)
MoInHoCTh, TOTpedIsieMast aBTOMOE3/I0M OT KOHTAKTHOM CETH:
Rxkc = UB-Jkc, kBT (5.13)

MOIIHOCTh MUTAIOIIETO TpaHChOopMaTopa:
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F
STT = Z LEBT
Cos (5.14)

rae cos oo = 0,84 - ko3 UIMEHT MOIMIHOCTH MarHUTHOTO ycwiuTens. Tok B Tpex(azHoi
MUATAOIIEH JINHUU:

A

Tep = :
N3Un (5.15)

B kauectBe perynsitopa HanpspKEHUS BBIOMpAIOT MarHUTHbIe ycunutenu tuna Y CO-80 wmu
OoJsiee MOINHBIE, MPU OCBOCHHUU HX IMpou3BoAcTBAa. B cBs3um ¢ Tem, uro YCO-80 He
YIIOBJIETBOPSIOT 110 JIOIYCTUMOMY TOKY, T.€. JH > JHY IPHUHUMAIOT BKJIIOYCHHE B Kaxayro (azy
HECKOJIBKO YCUITUTEIIEH.

Toxk IBUTaTeNnei B 3TOM CIydae paBeH:

meJet Zfr
Iop=———= A
PR

E

(5.16)

rae N - KOJIM4YEeCTBO MarHUTHBIX yCI/IJIPITeJIeﬁ BKIIOYCHHBIX B (1)8,3}/.
HpI/IHI/IMaeTCH 3arac 110 MOIMHOCTH MariHMTHBIX YCHHHTCHCﬁ, YTO IIO3BOJIACT CHU3UTDH
AKTUBHBIC ITOTCPU U obecneuuTh OoJiee III/IHaMI/ILIHI)If/i pas3roH mnpu TporaHruu ¢ MeCTa.

5.5. IloaAroTOBKA M BHIIa4Ya UCXOJHBIX JTAHHBIX JIJIS1 POCKTHUPOBAHUS

[Tocne oxoH4aHMsI HPOPaOOTKM TEXHUYECKHX BOIPOCOB BBIJAIOTCS CMEKHBIM OTHAEIaM
3aJJaHUA 1O CIIEAYIOIIMM JaHHbBIM:

CBEICHUS O CHUCTEME OJJIEKTPOCHAOKEHMS; MaKCUMallbHas DJJEKTpUYEeCcKas Harpyska
OPEINpUATHsI, TOJOBOM pacXojl 3JEKTPOIHEPIMH B LEJIOM IO HPEANPHUSITHIO U OTIAEIbHO IO
TEXHOJIOTUYECKUM IIPOLIECCaM, Pa3Jiesl OpraHUu3aluu TPYAa B IIEKTPOXO35HCTBE;

3aJjlaHie Ha KaMmepbl, HUIIM W IUIOLIAJKU JJS 3JIEKTPOIIOMEUIeHUH, MecTa pa3MeLIeHUs
3NEKTPOOOOPYAOBaHMUS, IPOKIAKI KaOeme;

Ha OOBEKTHI JUIsI PEMOHTA U OOCITYKHUBaHMS 3JIEKTPOCETEBbIX YCTPOWUCTB, BKIIOYAsk MAclsiHOE
XO035IMCTBO, HECTAHAAPTU3UPOBAHHOE 000PYJOBAHUE:!

Ha M0/ICTaHIINH, KaOebHbIe KaHaJIbl, 3CTAaKa/Ibl, TAJIEPEH;

Ha TEIJIOBBIJICJIEHNUS, OTBOJ MacJja (aBapHilHBIN);

Ha TrabapuThl TMOACTAaHUMN, TpPacchl OCHOBHBIX JIMHUH, pa3MelleHHe OOBEKTOB IO
00CTyKUBAaHUIO AJIEKTPOCETEN U NIEpEeYeHb CIIEMAIINH U MEXaHU3MOB;

CMeThI, 00beM paboT, cnenudukanuu 000pyI0BaHUS U MAaTEPHATIOB JIJIsl COCTABIICHUS CMET U
MIPOEKTa OpraHU3ali CTPOUTENBCTBA, B 3aBUCMOCTH OT IPUHATOIN CTPYKTYpPHI OTJIEJIOB;

Ha 00bEM TeJIeMEeXaHN3alUU YCTPOUCTB 3JIEKTPOCHA0KEHUS;

crenu(UKauyU Ha IEKTPOOOOPYIOBaHUE, U3EIIUSI U MaTEPUAIIBI.

6. ABTOMATU3ALIUSA, JMCIIETYUEPU3ALIUSA, CBSI3b U CUTHAJIN3ALUA
6.1. TexHUKO-IKOHOMHUYECKOE 000CHOBAHUE

Jlns BBITIOJIHEHWST HACTOSAIIETO pas3felia MpPOoeKTa HEOOXOAUMBI CIEAYIOIINe HCXOTHBIS
JTaHHBIE:

1. [Tpon3BOIUTENBHOCTD U PEXKUM PAOOTHI IPEITPUSITHS.

2. IInaHbl TOI3EMHBIX TOPHBIX BHIPAOOTOK C YKa3aHUEM Ha HUX:

BEHTUJISIIIMOHHBIX JBEpeH (7151 BBITOJIHEHHUS YaCTH MPOEKTa MO0 aBTOMATH3AIlHH );

TPY30I0TOKOB (/1715 BBITIOTHEHUS YacTh npoekTa mo CI[B);

JTAHHBIX 110 TIOJIBUKHOMY COCTaBy (7151 BEIOTHEHHs yacTel npoekTa o CLIb u cBsizn).

ODHOBpEMEHHO Ha OSTHUX IUIAHAX JOJKHBI OBITh BBIJIEJICHBI BBIPAOOTKH M YCTAaHOBKH,
OTHOCSIIIIMECS K MYCKOBOMY KOMILIEKCY. JlJis BBIITOJIHEHUS! YacTe MPOEKTa MO0 aBTOMATHU3allUH,
TeJeMEXaHU3AINH U CBSI3U JIOTIOJHUTEIFHO HEOOXOIUMBI CIICTYIOITHE UCXOIHBIC TaHHbIE:
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1. 3amaHume OT TEXHOJOTMYECKMX OTAEJOB, COJEpKallee IMepeYeHb MPOCKTHPYEMBIX
KOMIUIEKCOB M YCTAaHOBOK B ITOJ3EMHBIX TOPHBIX BBIpA0OTKaX M OOBEKTOB HA IOBEPXHOCTH
(TI/ITYJIBHLIﬁ CHI/ICOK) C YKA3aHUCM IJId KaKAO0I'0 M3 HUX AHAJIOTOB U CTCIICHU HUCIIOJIb30BaHUA
9THX aHAJIOTOB (MIPUBA30YHBIX KOd(duieHToB). [Ipu oTCyTCTBHM aHanora - KpaTkoe OMHUCaHue
TCXHOJIOTHYCCKUX MPOUCCCOB, Tpe6OBaHI/I$I K aBTOMAaTrTu3anuu MU CBA3H, 0CcO0OBIE yCJ10BUsA paGOTbI
00opyoBaHus (XapaKTEPUCTUKY MOJ3EMHBIX BBIPAOOTOK HAa OMACHOCTh IO Ta3y W IBUIH, a
TaKXe KJIACC MOMEUICHUH 1 XapaKTEPUCTHKHU OKPYKAIOLIeH cpebl 00BEKTOB Ha MOBEPXHOCTH).

B »sToM mepeyHe MOMKHBI OBITh OTMEYEHBI KOMIUICKCHI, YCTAaHOBKM U OOBEKTHI,
IKCIIITyaTalI0 KOTOPBIX HAMEYaeTcs OCYLIECTBIIATh 03 MOCTOSHHOTO AEKYPHOIO IEPCOHANA C
IOMOIIBIO YCTPOMCTB TEIEMEXaHWKH M CBS3HM INPH YYacTHH JHcIieTdepa (TeneyrnpaBieHue,
TEJIECUTHAIM3ALNSA, TEJICU3MEPeHUEe W T.I.), a TaK)Ke KOMIUICKCHI, YCTAHOBKHM M OOBEKTHI,
BXO/IAIINE B TyCKOBOM KOMILICKC.

2. CTpyKTypa ynpaBjeHUs PEIIPUATHEM, B TOM YHUCIIE CTPYKTYpa JUCIETYEPCKOM CITyKObI C
PEKOMEHYeMbIM Pa3MEIICHHEM 3TUX CITYXO0 110 0OBEKTaM.

CocraB TMPOEKTHBIX MaTepUaJoB IO aBToMmaru3auuu, Tenemexanuzanuu u  CLb
NPE/ICTABISAIOTCA B COKPAIIEHHOM O0BEME M OTPaHUYMBAIOTCS OMNpPEAEICHHEM KalHTaIbHBIX
3aTpaT U 00CIYKHUBAIOILETO MePCOHAaa.

VuuThiBasg COKpAICHHBII O00BEM NPOEKTHBIX MAaTEPHAIOB, a TaKke HEOOXOJUMOCTh
HpOpa6OTKI/I JIMIIb TJAaBHBIX BOIIPOCOB, OHNPCACTIAONIUX C IIOCTaTO‘-IHOI\/JI CTCIICHBIO TOYHOCTHU
TEXHHUKO-DKOHOMHYECKHE  II0Ka3aTelH, MNPOCKTUPOBAHUE  TPENNPHUATHS  BBITOJIHIETCS
OrpaHUYCHHBIM KpYI'OM HUCIIOTHUTENEH C IMPHUBJICYCHUCM Hauboiee KBaJII/Iq)I/IIII/IPOBaHHI)IX
crienuanicToB. Ha oCHOBe MCXOIHBIX JaHHBIX MOAOMPAIOTCS aHAIOTH OOBEKTOB, arperaTtoB M
YCTaHOBOK M aHAJIOTH IIPOEKTOB, pa3pabOTaHHbIE paHEe.

[lo »TumM anamoram, ¢ Y4YeTOM H3MEHEHHS CTCIEHH W OOBEMOB aBTOMAaTH3allHH,
tenemexanuzaun, CIb u cBs3u, ¢ yueToM 0COOEHHOCTEH HOBBIX TEXHOJIOTUYECKUX TPOILIECCOB,
000py/IOBaHUs, YCIOBUI MMOJ3EMHBIX padoT, a TaK)Ke IMOCIEeTHUX JTOCTI)KEHUH HAYKH U TEXHUKH,
OMpCACIIAOTCA YKPYINHCHHO KallMTAJbHBIC 3aTpaThbl, LITAaTbl, B TOM YHUCJIC II0 ITIYCKOBOMY
KOMIUIEKCY, M BBIJAIOTCS CMEXHBIM OTIENIaM 3aJaHdsi Ha HEe0OXOIUMbIC MOMEIICHHS IS
JUCIETUYEPCKUX (ONEepaTOpCKUX) IYHKTOB M KaMepbl B MOA3EMHBIX BbIpaOOTKax s
pasMeleHust 000py10BaHHUS.

[Ipu oTCyTCTBUM HEOOXOJUMBIX aHAJIOTOB YyKa3aHHbIE BbIIIE JIAHHbIE MOTYT OBITh
olpesielieHbl Ha OCHOBAaHMM 3CKHM30B pa3pa0OTKM OCHOBHBIX pemieHHd. B stom ciydae
MaTepuaibl 3CKU3HON pa3pabOTKU B COCTAB BBITYCKAaeMOMN JOKYMEHTAIMH HE BKIIFOUAIOTCS.

6.2. IIpoekT (padounii NpoexT)

OCHOBHBIMHU TE€XHOJIOTMYECKUMH MPOILIECCAMU U YCTAHOBKAMM, OCHAILAEMBIMH YCTPOHCTBAMU
ABTOMATU3AIMH U CBSA3H Ha MPEINPHUITHSIX C MOJ3EMHBIM CITIOCOOOM PaboT, SABISIOTCS:

TPAHCHOPT TOPHOM MAacchl C TMOMOIIBK BJEKTPOBO30B, KOHBEHWEPHBIX JIMHUW WIHU
CaMOXOJHBIMU MallIMHAMU HA THEBMOMAILIMHHOM XOJY;

ONPOKH/IBIBAIOIINE KOMIUIEKCHI;

MOIbEMHBIEC YCTAHOBKHU (CTBOJIOBAsI, CHTHAIIM3AIIHUS U CBSI3b);

BEHTUWJISITOPHbIE YCTAHOBKU (TJ1aBHbBIE, OJIOKOBBIE U T.1.);

BOJIOOTIIMBHBIE YCTAHOBKH (TJIaBHBIE, 3yMII(DOBBIE);

KajopugepHble YCTAHOBKU;

MOJI3eMHbIE IPOOHIIbHBIE YCTAHOBKH;

KOMITPECCOPHBIE YCTAHOBKH;

BEHTUJISITOPHBIE IBEPU;

KOMIUIEKChl 0OMEHa BarOHETOK B OKOJIOCTBOJIBHBIX JBEPSIX U HA MOBEPXHOCTH y CTBOJIA.

[Ipu pa3paboTke TpPOEKTOB aBTOMaTu3anuu, Tenemexanuzamuu, CIb wu cBsa3u
MEPEYUCIIEHHBIX MPOLECCOB U YCTAaHOBOK HEOOXOAMMO, KpoMe OOUIENPOMBIIUIEHHBIX HOPM U
MpaBUJI IO 00bEMYy U CTENEeHHW aBToMaTHu3anuu, teinemexanuzanuu, CLb (ucnombzyembIx s
00BEKTOB HAa MOBEPXHOCTH), PYKOBOJICTBOBAThCS Takke "EnuHbiMu mpaBuiamMu 0€30MacHOCTH
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npu pa3paboTKe PyIHBIX, HEPYAHBIX M POCCHITHBIX MECTOPOXKACHUHN MOA3EMHBIM criocobom" u
kauron 1 "HopM TEXHOJIOTHYECKOTO MPOCKTHUPOBAHMS TOPHOIOOBIBAIOIINX TMPEATPUATHN
METAJUIyprUi C MOJ3eMHBIM crocoOoMm paspabotku". IlpuHMMaemble B IMPOEKTE pPELICHHUS
JIOJDKHBI COOTBETCTBOBATH TPEOOBAHUAM TEXHOJOTMYECKUX IPOLECCOB, YCIOBHUAM PpPabOThI
TEXHOJIOTUYECKOT0 000PYI0BaHMS B IOA3EMHBIX BHIPAOOTKaX, HATMYUIO CEPUIHHO BBITYCKAEMbIX
IIPOMBIIIICHHOCTBIO TEXHUYECKHUX CPEICTB B CIELHMAIbHOM pYJHUYHOM HCIIOJIHEHUH,
TpeOOBaHUAM HKCIUTyaTalluH, a TAKKE 00eCIeunBaTh TEXHUKO-IKOHOMUYECKYIO Y(PPEKTUBHOCTD
IIPUHATHIX PEIICHUN.

Breibop anmapatypel W cpeAcTB aBTOMaTH3anuu, Tenemexanuzammu, CLb u cBs3m
HE00X0UMO IPOU3BOAUTH C YYETOM CHEUM(PUKH TEXHOJIOTMYECKUX IPOLECCOB IPU BEACHUU
paboT B MOA3EMHBIX BBIPAOOTKAX, 0OYCIABIMBAIOLINX TSDKENIBIE YCIOBHS OKPYKAIOLIEH Cpelibl,
IPYU KOTOPBIX JOJKHBI HAJEKHO paboTaTh BbIOpaHHas ammaparypa U cpeictsa. Uro kacaercs
METOAMKH MPOEKTUPOBAHUSA OOBEKTOB OOIIENPOMBIIIJICHHOTO Ha3HAYECHUS, PACTIOIOKEHHBIX Ha
IIOBEPXHOCTH, TO 3Ta METOAMKA OIpeAesieHa COOTBETCTBYIOIIMMHU HOPMaMu MU IIPaBHIIAMU
OTJIEIbHBIX MUHUCTEPCTB U BeJoMCTB (MuHMCTEPCTBO CBA3M, MuH3HEpro, Munnpubop u 1.1.).

Ha ocHOBaHMM NpPUHATHIX PELICHHI MO aBTOMaTu3auuu, teaeMexanuszauuu, CLIb u cBsa3u
COCTAaBJISIIOTCS 3asBOYHBIE BEJAOMOCTH M JIOKAJIbHBbIE CMEThl IO KaXIOMYy OOBEKTy Ha
IIOBEPXHOCTU M KaXJIOM YCTaHOBKE Ha TOPHU30HTE, a TAKKE BBIINOJIHAECTCA IOSCHUTEIbHAS
3amMcka W pasziedl 0 opraHu3auuu Tpylda B oObeme, mpenycMoTpeHHOM "HMHcTpykuumei
(MeToaMuUecKue YKa3aHMsA) IO BBINOJHEHUIO pasfena "OpraHuzanus Tpyaa' B IpPOEKTax
TOPHOPYIHBIX MNpeanpusatuil”, paspaboraHHod wuHCTUTYTOM [mnpopyaa. OpHOBpEeMEHHO
pa3pabaTbIBalOTCAd MYCKOBbIE KOMIUIEKCHl M TIpaduyeckre MaTepuasbl 10 TeJIeMEXaHU3aluy,
CLb u cBs3m.

VYuuThiBass 0COOEHHOCTH OpraHu3aluu padoT mo pa3paboTKe MPOEKTOB aBTOMAaTH3alUH,
tenemexanuzauuu, CIIb U cBsI3W B yCIOBHUSX KOMIUIEKCHBIX IPOEKTHBIX TEXHOJOTHYECKHX
UHCTUTYTOB, IIEPEUYEHb  IPOEKTHBIX  MAT€pUAIIOB, IO CPaBHEHUIO C  IIEPEUYHEM
CHEIUAI3UPOBAHHBIX IMPOEKTHBIX HHCTUTYTOB, MOXKET OBITh YAaCTHMYHO COKpAIlleH 3a CueT
OJIHOBPEMEHHOT'O BBINOJIHEHUS IIPOEKTOB 10 BCEM CIIELUAIBHOCTAM. Tak, Harpumep, He ClIeqyeT
B COCTaB HACTOSIIEro paszjeiia MPOEKTa BKIKOYATh 3a/aHus Ha MOMEUIEHMs JUIsl YCTaHOBKH
IIUTOB M MynbTOB, HAa nomenieHuss ATC u nucneTyepckux MyHKTOB, HAa KaOellbHbIE KaHAIbl U
TOHHEJU, KaMepbl, HUIIU U JIPyrue NPOEKTHbIE MaTepHalibl, KOTOPbIE YUTEHBl U BBIIIOJIHEHBI B
JPYTHX CMEKHBIX pa3fieslax KOMIJIEKCHOTO IPOEKTA.

7. PEMOHTHOE M CKJIAJICKOE XO3SMCTBO

OCHOBHBIM MPUHLMIIOM PAallMOHAJIBHOM OpPraHU3aIMM PEMOHTHOTO M CKJIAJCKOro X03siicTBa
TOPHOAOOBIBAIOMINX ~ TPEANPHUITHNA  JOJDKHA  OBITh  MaKCHMalbHas — CHEIHMAIH3alHs |
LEHTpaIN3aisl PEMOHTHBIX CIIYKO U CKJIaJICKUX KOMIIEKCOB.

[Tpy pOEKTHPOBAHWH TOI3EMHBIX PYTHUKOB YEPHOW M IIBETHOW METaUTypTUH HEOOX OJNMO
npeaycMaTpuBaTh CIEAYIOIIHe OOBEKThl PEMOHTHOM CIIy)XObI, pa3MellaeMble B I0/A3EMHBIX
BbIpa0OTKax:

3JIEKTPOBO3HO-BAarOHHOE JIETO JUIsl OOCIY)KMBAaHUS M TEKYLIET0 PEMOHTa PYIHUYHBIX
AIIEKTPOBO30B U BaroHOB;

nephopaTOPHYI0 MaCTEPCKYIO sl 00CTyKUBaHUS U peMOHTa OypoBOTro 000py/0BaHUS;

PEMOHTHBIE TTYHKTHI JUISI TEXHHYECKOTO OOCTYKMBAHUS M TEKYIIETO PEMOHTa CaMOXOJHOTO
00opyIoBaHus;

rapakul UIsl XpaHEHHS M €KETHEBHOTO OCMOTpPa aBTOCAMOCBAJIOB U TU3ENBHBIX ITOTPY309HO-
TPaHCIIOPTHBIX MAIIIVH;

MecTa CTOSTHKH CAMOXO/IHBIX MAIlTfH.

Bce camoxonHble MalIMHBI JOJDKHBI OBITh OOECIIEYEHBI MECTOM B Trapaxe WIH MeCTOM
CTOSTHKH, €CJIM IMTPOEKTOM He MPETyCMOTPEHO MX HAXOXKJICHHE Ha TIOBEPXHOCTH.

[Tpu mpoeKTUPOBAaHUM AaBTOTPAHCIIOPTHBIX YKJIOHOB, BBIXOJSLIMX HAa MOBEPXHOCTh, U IITOJEH
OCHOBHBIE PEMOHTHBIC TOJIPA3/ICICHUS CIEIyeT pacrojiaraTh Ha TOBEPXHOCTH, a IOJI3EMHBIC
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00BEKTHI MTPOEKTUPOBATH JUISI PEMOHTA MAJIOTIOABIKHOTO M €KETHEBHOTO OCMOTPa MOOUIILHOTO
000opyToBaHuUs.

Pa3merienne peMOHTHBIX IYHKTOB HEOOXOIMMO IMpeaycCMaTpUBaTh Ha KaXKJIOM TOPU3OHTE
WIM, TPU HAIUYUU TPAHCHOPTHBIX CHE3J0B, OOBEAMHEHHBIX [UII HECKOJBKHUX TOPHU3OHTOB.
Kameps! [y HUX 1ienecoo0pa3Ho pacnojaraTh BOJIM3H y4acTKOB TOPHBIX pa0OT B YCTOMYMBBIX
Mopojiax ¢ MPUMBIKAHUEM 3ae37J0B K BbIpAaOOTKaM, MPHUCIOCOOJICHHBIM Ui CBOOOIHOTO
NepeABIKEHHsT 000pYIOBaHUS M OMBIBAEMbIM CTPYEH CBEXEro BO3JyXa OT OOMIEIIAaXTHOM
CUCTEMbI BEHTHJIALIUU.

[IpoexkTrpoBaHME MOA3EMHBIX PEMOHTHBIX IIYHKTOB CIIEAYET BBINOJIHATH B COOTBETCTBUU C
"UucTpyKkuued no 6e30macHOMY HMPUMEHEHHUI0 CAMOXOJHOTO (HEpEeIbCOBOT0) 00OpYIOBaHUS B
noa3eMubix pynnukax', CHull 11-94 "TlonzeMHbie rOpHBIE BEIPAOOTKH", C YI€TOM TEXHHUYECKUX
pEUIEHU THUIIOBOrO MpPOEKTa-TUMOBOM cxeMbl "llogzemubie nyHKTHI Ha 1,3 U 5 MOCTOB 1O
00CIyXMBAaHUI0O U PEMOHTY CaMOXOJHBIX MAIIMH JUIsl TOPHOPYAHBIX IHPEANPUATUN IIBETHOU
Merauryprud. Yacte TexHomornueckas'", a taxke tpedoBanuit CHull 11-93 "[Ipeanpustus mno
oOciy>)xuBaHuio apTomoomieil. Hopmbl mpoektupoBanus'.

B peMOHTHOM IyHKTE HEOOXOAMMO MpelyCMAaTPUBaTh BHIMOJHEHHE MOJTHOrO oO0beMa padoT
[0 TEXHUYECKOMY OOCIYXUBAaHUIO CaMOXOJHOrO OO0OpYyJOBaHMS, a TaKXKe BBINOJIHEHNE
TEKYIIEr0 PEMOHTA arperaTHo-y3JI0BbIM METOIOM.

[IporpaMMy pEMOHTHBIX pabOT ONPENENATh B COOTBETCTBUM C MX MEPUOJUYHOCTHIO,
MPOJOHKUTEIHLHOCTBIO U TPYAOEMKOCTBIO.

Uucno peMOHTHBIX 1OcTOB (NI) Al TEXHHMYECKOro OOCHYKMBaHUS M TEKYILEro PEMOHTa
CaMOXOJIHOTO 000pYyI0BaHUS YTOUHSATH MO (hopmyrie:

M = M
Ky @ (7.1)

rae Top - cyMMapHOe BpeMsl IPOCTOS MAIllMH B PEMOHTE;

@ - ponzg pabouero BpeMeHH OJHOTO MOCTA;

K; - k03¢ duineHT HepaBHOMEPHOCTH MMOCTYIUICHHS MAIlIUH Ha peMOHTHBIH MyHKT (K3 = 1,2);

K> - koaddunuenT ucnosp3oBanus padodero Bpemeru nocta (K; = 0,9).

HeszaBucuMo OT pacdyeTHOro YMciia pEeMOHTHBIX IOCTOB JUIsS POU3BOJCTBA CBAPOYHBIX PadbOT
IIPEAYCMaTpUBATh OTACIBHBIN ITOCT.

Be100op cpencTB AOCTaBKU roproue-cMa3ouHbIX MatepuanoB (I'CM) B maxTy (cnernBaroHeTKu
Ha pelIbCOBOM XOAY, CAMOXOJHbIE MAIIMHBI JUIsl JocTaBkU 3ampaBku ['CM, TpyOompoBoaHbII
TPAHCHOPT MO CKBaXHMHE) M HEOOXOAMMOCTb CTPOUTENbCTBA MoJ3eMHoro ckimaga I'CM
00OCHOBBIBaTh B IIPOEKTE€ C YYETOM croco0a BCKPBITUS MECTOPOXKIEHHUS, TNPUHSATON
OpraHu3aly 00CIy)KMBaHUS U SKCIUTyaTalluyd CaMOXOJIHBIX MalIMH U pacxona I'CM.

[Tpoext monaun ['CM ¢ moBepxHOCTH MO TpyOONpPOBOAAM, MPOJIOKEHHBIM B CKBa)KMHAX,
JoJKeH ObITh corytacoBad ¢ BI'CY u moxapHbIM HaJ30pOM.

VYerbe ckBakunbl s ogaun ['CM B miaxTy cienyeT pacrosiaraTb Ha TMPOMILIONIAJIKE C
MIOJIBETPEHHON CTOPOHBI IIPU yAAJ€HUHM Ha paccTosiHue He MeHee 100 MeTpoB OT HaaIaxXTHBIX
3/1aHUH, BO3yXOINOJAIOIIUX CTBOJIOB, BEHTWJIATOPHBIX M KaJIOpPU(EpPHBIX YCTAaHOBOK, a IOJ
36MJIE - OT OKOJIOCTBOJIBHBIX JBOPOB, BEHTWISLIMOHHBIX JBEPEH, ITYHKTOB TEXHUYECKOIO
oOciyxuBaHUs 000py/I0BaHUS U JPYTUX KaMEPHBIX BBIPAOOTOK. Y CThe CKBAKUH JOJKHBI UMETh
YKPBITHE.

[Tpu Tpancnoptupoke ['CM B CKBaKHMHBI IO TPyOONPOBOAAM HEOOXOIMMO MPOKJIAAbIBATh
OTHENBHBIA  TpyOompoBOJ Ans Kaxkaoro mnoxaBaemoro copra ['CM. Jlomyckaercs
nocieoBaTelbHas Mepekayka CMa30yHbIX Macell 10 OJHOMY TpyOONpoBOLY HpU COOIOIEHUU
TpeboBaHui, pexycMoTpeHHbIX "[IpaBuiamMu TeXHUYECKOH sKcIuTyaTauu Hedredas".

[Ipoxknanky TtpyoOompoBomoB st mepekaukn ['CM  mpemycMarpuBath B TOA3EMHBIX
BbIpabOTKaX, paccTOSIHME OT KOTOPBIX JO CTBOJIOB, OKOJOCTBOJBHBIX JBOPOB, KaMEpHBIX
BbIpa0OTOK M BEHTWJISILIMOHHBIX JBepel cooTBeTcTByeT TpeboBanusiM "WHCTpykuuu 1o
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0e30MacCHOMY TNPUMEHEHHUIO CaMOXOJHOTO (HEpeIbCOBOTO) OOOPYAOBaHUS B IOA3EMHBIX
pyaHukax".

[TpoexT mepexauku ['CM mo TpyOompoBojaM, MPOJOKEHHBIM B TOA3EMHBIX BBIPAOOTKAX,
noyIexkuT coryiacopanuto ¢ BI'CY u nomkeH npeaycMaTpuBaTh:

pacroyio’)keHrue TPyOONpPOBOJOB, OOECHEeUMBAIONIee HEBO3MOKHOCTh HMX IOBPEKICHHUS
TPAHCIIOPTHBIMU  CPEACTBAMU IIPU HOMMHAJBHBIX IapamMeTpax CeYeHHs] BBIPaOOTKH U
coOIroIcHHE MTpaBUJl AKCILIyaTalMi IPUHATOTO TPAHCIIOPTHOI'O 000PYI0BaHUS;

OMOPOXKHEHHE TPYOOINpPOBOJOB Iociie mpekpauienus mnepekauku ['CM B pesepByapsl,
pa3MelIeHHbIE B IOJ3EMHBIX CKJIaaX;

TeneoHHYI0 CBs3b Mex Ay ckianaMu ['CM, a Takxke KaxJI0TO CKJIajia C TUCIEeTYEPOM;

3anuty TpyoornpoBooB 'CM OT cTaTHUECKOTO JIEKTPHYECTBA U KOPPO3UH.

Tpybonposoast I'CM, mnpokiagsiBaeMble B CKBaXXHUHE, TOJKHBI OBITH 3aKpeIUIeHbl Ha
BEPXHEH OIOpe, YCTAHOBICHHOW HA IOBEPXHOCTH, M IOAJAEPKUBATHCA HMKHEW OIOPOH,
YCTaHOBJICHHOM B CIIEIMAIIbHON KaMepe, UMEIOIIEeH BbIX0 HernmocpeacTBeHHO B ckiaa I'CM wimn
BBIPa0OTKY, COEIMHAIOIIYIO 3Ty KaMepy co ckiagoM. llepes BbIXOAOM U3 3TOM KaMepbl JOJIKEH
OBITH yCTpOeH OETOHHBIA BaJl BHICOTOM, UCKIIIOYAIOIIEH BO3MOKHOCTH PAcTEKaHHs Troproyeit
KUAKOCTU 3a IpEJeNbl KaMepbl, Ha CiIydail, eclii BCsS XUAKOCTb BBITEUET U3 TPyOONpPOBOJIOB
CKBa)XMHBI.

[Togzemubie ckiaapl ['CM W TyHKTHI 3ampaBKH CaMOXOJHOTO OOOpYIOBaHUS CIEAyeT
MIPOEKTUPOBATh B COOTBETCTBUU C "MHCTpyKIuei mo 6e30macHoMy NPUMEHEHHI0 CaMOXOJIHOTO
(HepenbcoBoro) obopynoBanmsi B moa3eMHbix pynHukax", CHull 11-94 "TTom3emuble TOpHBIE
BBIPA0OTKH", C Y4ETOM TEXHUUYECKUX PEUICHUI TUIIOBOTO MpOeKTa-TUMOBOM cxeMbl "[loa3emHbie
CKJIaJIbl TOPIOYE-CMA30YHBIX MaTepuajoB BMeCTUMOCThIO 3,6 u 10 M3 e 3anpaBOYHbIMU
MIYHKTaMHU JJIs1 TOPHOPYAHBIX IPEANPUATUNA LIBETHOW MeTaLTypruu. YacTs TeXHOJIOrnyeckas".

B momemubix ckmamax I'CM  HeoOXoamMo mpemycMaTpuBaTh cOOp OTpaOOTaHHBIX
He(TEIPOAYKTOB.

Jiss MexaHu3aIiK MOrpy309HO-Pa3TPY30UHBIX padOT B OTAeNeHHH TapHOoro xpaHenus ['CM
MIpeayCMaTpUBaTh UCIOIb30BAHUE IPY30MIOABEMHBIX CPEACTB U MEXAHU3MOB.

B cnyuae nogauu I'CM B noazemMHbli CKiIaa 110 TpyOONpoBOiaM, IPOJIOKEHHBIM B CKBaYKUHE,
HE00X0/IMMO TMpelycMaTpuBaTh, KaK pe3epB, YCTPOIMCTBO IyHKTa MEpeKaukd B pe3epByapbl
CKJIaJla TOpIOYEe-CMA30YHBIX MAaTepuasoB, IOCTaBISEMBIX C IOBEPXHOCTH B CIELMAIBHBIX
COCYZIax Ha pEIbCOBOM WJIM THEBMOKOJIECHOM XOLY.

Uucno 3amacHbIX 4YacTeid W y3J0B, XPAaHUMbBIX B TOJ3EMHBIX CKJIQJICKUX IOMEUICHUSX,
npuHuMats B pazmepe 8-10 % ot obiiero o6opoTHoro GpoHua.

Cpox XxpaHeHHUS B MOJ3EMHBIX YCJIOBUSAX 3allaCHBIX YacTed, y3JIOB, arperaroB M ApPYTrux
MaTepUasoB, MAYIIUX HAa PEMOHTHBIE HYXKIbI, PEKOMEHAYETCS B Ipenenax S5-7 CyTOYHOU
MOTPEOHOCTHU B HUX.

8. TEHEPAJIbHBIN IJIAH

8.1. XapakTepucruka JeiiCTBYIOLIEro NpeANpUATHSA (118 NPOeKTa PEKOHCTPYKLMH,
PaCIIMPEeHUs] HJIN TEXHUYECKOIo NepeBoopy KeHHs)

[Ipu  pa3paboTke MpOEKTa  PEKOHCTPYKIMH  WJIM  paACIIUpPEHHUs]  JIeHCTBYIOIIETO
TOPHOAOOBIBAIOIIETO MpeanpusaTus Kak Ha craguu TDO, Tak U Ha cTaauu mpoekTa (paboudero
MIPOEKTa) J1aeTCsl OMMCAHUE COCTaBa CYIIECTBYIOLIETO MPEANPUATHS, a TaKKe MPUHLIUITHATBHON
CXEMbl PpACIIMPEHUs] €r0 TIE€HEPaJbHOrO IIIaHA, PA3MEIIEHUs €r0 OCHOBHBIX JEHCTBYIOIIMX
O0OBEKTOB U COOPYKEHUH, COCTOSHUS €ro OOMIEpyJIHUYHOTO M BHYTPHUILIOIIAJOYHOTO
65aroycTpoiicTBa M TPAHCIIOPTHBIX KOMMYHUKAIHH.

B ciydae HeoOXOAMMOCTH yKa3bIBaeTCsl MEpeueHb U XapaKTEpPUCTUKA COCTOSIHUS
pa30uBaeMbIX M CHOCHMBIX OOBEKTOB U COOpPYKEHHH, a Takxke HMX 00beM (aBTOAOPOT,
JKEIE3HOJOPOXKHBIX IYyTE€H, MCKYCCTBEHHBIX COOPYKEHHMM, TEPPUTOPUH C IOKPBITHEM,
BOJIOOTBOJIHBIX KaHaB, OIPaXJICHUH U Jp. 3JIEeMEHTOB OJIaroyCcTpOMCTBa).
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[Ipy HEOOXOIMMOCTH CHOCa W Pa30OpPKU CYIIECTBYIOIIUX 3JaHHM MPUBOAATCS KpaTKHe
JaHHbIE HBEHTAPU3ALMU CHOCUMBIX OOBEKTOB C UX CTPOUTENIbHOMN XapaKTepUCTUKOM.

8.2. 'eHepayibHBIH NJIAH TPOEKTHPYEMOI0 NPeANPUATHSA
8.2.1. PykoBojsiye MaTepuaibl 11 MPOSKTUPOBAHUS

['eHepanbHBI IUIAH TOPHOPYIHOTO TPEANPHUATUS C TOA3EMHBIM CIIOCOOOM pa3pabdoTKu
BBIMIOJHSETCSI HAa OCHOBE HIDKEIPUBEACHHBIX OOIIETOCYAAPCTBEHHBIX M BEIOMCTBEHHBIX
HOPMATUBHBIX JOKYMEHTOB U CHCIHAIBHBIX HOPM, SBISIONIMXCA OOS3aTCIbHBIMHU IS
TOPHOI0OBIBAIOLIEH OTpacay MPOMBIILUIEHHOCTH. K HUM OTHOCSTCS:

1. CHulI 11-89-80. I'eHepanbHbIii I1aH TPOMBIIIIICHHBIX TPEATPHITUH.

2. CH 387-78. MucTpyKIMs MO pa3pabOTKe CXeM IeHePaIbHBIX IJIAHOB, TPYIIT MPEANPUITHNA
¢ 00muMH 00beKTaMH (TIPOMBIIUICHHBIX Y3JI0B).

3. CHulI II-10-75. braroycTpoicTBO TEPPUTOPHH.

4. CHull 1.02.01-85. MHcTpyKuusi O cocTaBe, IMOpAAKE pPa3pabOTKH, COTIACOBAHHUA U
YTBEPKACHUSI MPOEKTHO-CMETHOW JTOKYMEHTAllMd Ha CTPOUTENIBCTBO MPEANPUITHHA, 3l1aHUN U
COOPYKEHHIA.

5. CH 245-71. CanutapHble HOPMBI IPOSKTUPOBAHUS MPOMBIIUICHHBIX TPEANPUITUH.

6. CHull I1-39-76. XKenesnsie gnoporu koneun 1520 mm.

7. CHulI 2.05.02-85. ABTOMOOMIIbHBIE TOPOTH.

8. CHull 2.05.07-85%*. ITpOoMBITIIIEHHBINA TPAHCIIOPT.

9.CHulI I1-106-79. Cxnaasl HehTH U HEPTETIPOTYKTOB.

10. CHull I1-8-78. 3nanus u coopyxeHus Ha 1MoApadaThIBAEMBIX TEPPUTOPHUSIX.

11. CHull 2.01.01-82. CtpoutenbHas KIMMATONOTHS U Teo(U3HKa.

12. CHulI 2.01.02-85. IIpoTruBONIOKapHBIE HOPMBI.

13. CH 441-72". VYxkasanmus 110 MPOEKTUPOBAHUIO OTPAXKACHUN IUIOMIAIOK M YYaCTKOB
IPEANPUATHN, 3aHUN U COOPYKEHUM.

14. CHull 111-4-80*. TexHuka 6€30MacHOCTH B CTPOUTEIIbCTRE.

15. Equnble npaBuiia 6€30MacHOCTH TIPU B3PHIBHBIX pa0oTax.

16. UncTpykuus o nopsaake ¢uHaAHCHpPOBaHUS pabOT MO peKylbTUBaLUU 3eMenb (Mundux
CCCP, I'ocrutan CCCP, I'oc6ank CCCP, 1978 r.).

17. PykoBOJICTBO MO NPOEKTUPOBAHUIO CAHUTAPHO-3AIIMTHBIX HOPM TPOMBIIUIEHHBIX
npennpustuil (LHUUIIrpagcrpourensctBa, 1984 r.).

8.2.2. CocTaB IpOEKTUPYEMOTO NPEAIPUATHS

CoctaB TOpHOMOOBIBAIOIIETO MPEANPHUATHS C TOA3EMHBIM  CIOCOOOM  pa3paboTKu
oTpesieNisaeTcsl 3a/JlaHieM Ha MPOEKTUPOBAHWE, TEXHUKO-dPKOHOMHYECKHM OOOCHOBAaHHEM €ro
CTPOUTECIJIIBCTBA C YUCTOM TEXHOJIOTUUECKON CXEMBI BCKPLITHA MCCTOPOXKIACHUSA U, KaK ITIpaBUJIo,
OTIpEIeIISIETCS CIEAYIOIIUM MIEPEUHEM OOBEKTOB U COOPYKEHHH Ha TOBEPXHOCTH:

CTBOJIBI I'TAaBHOI'O 1 BCIIOMOT'aTCJIIbHOT'O ITIOABEMOB (BCpTI/IKaJ'II)HBIC u HaKJ'IOHHble);

CTBOJIbI BEHTUJISIIITUOHHBIE;

HAKJIOHHBIC IITOJIBHU-CHE3AbI B ITIOA3CEMHbBIC BBIpa6OTKI/I IJId BblJa4W pyAbl U HYCTOi/JI IMopoasbI
Ha TIOBEPXHOCTh, a TaKXe s CIyCKa B MOA3EMHBIC BBIPAOOTKHM CaMOXOJHOTO U MPOYETO
TOPHOTO 000PY/I0BAaHMUS;

MPOMBIIIJICHHBIE TUIOMIAIKH, Ha KOTOPBIX PACIONAraloTCsl HAAMIAXTHhIE KOMIUIEKCHI TJIABHOTO
U BCIIOMOTraTc€JIbHOI'O CTBOJIOB (Ha}IIHaXTHBIC N MallMHHBIC 3J1aHM, OamnieHHble U YKOCHBIC
KOTIPBI), BEHTUJISITOPHO-KaJIopuepHbIe YCTaHOBKH, KOMITPECCOPHBIE CTaHIINH,
SJICKTPOIMOACTAHII NN, a)IMI/IHI/ICTpaTI/IBHO-6BITOBBI€ 34aHus1, CTOJIOBBIC, ITOXKAPHBIC JACIIO U JP.;

3/1aHUS PEMOHTHO-CKIIQJICKOTO U TPAHCTIOPTHOTO Ha3HAYCHUS,

Kperie3a/IeIOuHbIe MAaCTEPCKHE CO CKIIaIOM MIaXTHOM KPeId, MeTajlia 1 Jieca;

MOBEPXHOCTHBIE COOPYKEHUS 3aKIaJ0YHOTO KOMIUIEKca (B cliydyae BEACHHsI TOPHBIX padoT C
3aKJIQJIKOH  BBIPAOOTAaHHOTO  TMPOCTPAHCTBA  TMOA3EMHOTO  pPYIHWKA),  BKIIOYAIONINE
MIPOU3BOJICTBEHHBIN KOPITYC U CKIIaJbl KOMIIOHEHTOB 3aKJIaJ0YHON CMECH;
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COOPYKEHHS IIAXTHOTO BOJOOTIMBA Ha MOBEPXHOCTh W OYHCTHBIC COOPYKCHHS IIaXTHBIX
BO/I, BBIZIABAEMBIX HA MTOBEPXHOCTH (OTCTOMHBIE MPYAbI, XJIOPATOPHBIE K HACOCHBIC CTAHIIHH);

TOPHOCIIACATENIbHBIE CTAHIINY;

OTBaJIbI IYCTHIX MOPO/I, BBJIABAEMBIX Ha TIOBEPXHOCTh BCIIOMOTATEIILHBIMHU CTBOJIAMH.

B ciydae ocymiecTBieHHMs Ha pPYyIHUKE IMPOLECCOB OOOTaIieHUs pPyabl U OKOMKOBAHHMS
KOHIICHTpATa B COCTaBE MPEANPHUATHS IPEIyCMATPUBAOTCS:

oborarutenbHas Gadpuka;

XBOCTOXPaHWIHUIIIE (CKJIaJ MOKPBIX OTXOJI0B 00OTAIEHHS);

¢dabprka OKOMKOBAHUSI.

Kpome TOro, B cOCTaB rOpHOTO NPEANPHUITHS BXOISAT TAKXKE OOBEKTHI, 00sS3aTEIbHBIC IS
JI000r0  TPOMBINUICHHOTO  Mpeanpusatusi  (0OBEKTHl  BOJAOCHAOKEHHUS,  KaHAIM3AIWH,
TETUIOCHA0XKEHUS, SJICKTPOCHAOKEHSI, TA30CHA0KEHUS, CBSI3U, BHEITHETO TPAHCIIOPTA, OOBEKTHI
KWIHITHO-KOMMYHAITLHOTO HA3HAYCHUS U T.11.).

VKa3zaHHBIH COCTaB MOXET KOPPEKTUPOBATHCS B 3aBUCHMOCTH OT METOJa pa3pabOTKH
MECTOPOXKACHHSI, CITIOCO0a PYIOTIOATOTOBKU U IPYTUX TEXHOJIOTHYECKUX YCIOBHIA.

8.2.3. Be1bop BapuaHTa pelieHus reHepabHOro IiaHa

Bo3MoxHBIE BaprUaHTHI pellieHUs FTeHEPAIBHOTO IJIaHAa TOPHOTO MPEANPUATHSI HAMEYAIOTCS Ha
craguu TOO npu BeIOOpE TUIOMIAZO0K JUIsl CTPOUTEIBCTBA, & TAK)KE MPH ONMPEISICHUH Crioco0a
BBIJIAYM HA TOBEPXHOCTh PYIbl U IMYCTOM IMOPOJBI C IMOMOIIBIO BEPTHUKAIBHBIX CKHUIIOBBIX
MOIFEMOB MJTU HAKJIIOHHBIX TPAHCIOPTHBIX BBIE3/I0B U3 MOJI3EMHBIX PYTHUKOB.

[Ipu HAIMYUU HECKOJIBKUX BAapPUAHTOB PEIICHUSI CXEMbI T€HEPATBHOTO TUIAHA, BBISBICHHBIX
npu paszpadorke TOO WM OCHOBHBIX IOJOKEHHUHW MPOEKTa, BHIOOP ONTHMAJIBHOTO BapHaHTa
OTPENIETAETC TEXHUKO-YKOHOMUUYECKMM CPAaBHEHHEM STHUX BapHAHTOB C YYETOM MPUPOIHBIX
YCIIOBUHM, IIEHHOCTH 3aHMMAaeMbIX 3eMellb, Hay4YHO-HCCIIEIOBATENLCKUX pPAa0OT MO BBIOOPY
palMOHATBLHON TEXHOJIOTHH MPEANPUATHS U HA OCHOBAHUHU YCIIOBUH, BBISIBJICHHBIX IIPH BHIOOpE
IJIOMIAIOK JUISI CTPOUTEIIBCTBA TOPHOTO MPETTPUSATHS.

[IpuBoasTCS BEIBOABI IO BEHIOPAHHOMY BapHaHTY U KPATKOE OMUCAHUE €ro MIPEUMYIIECTBA.

[Topsimox BBIOOpa momanoK uznoxen B mpunoxkeHuu 1 CHull 1.02.01-85 "MucTpykuus o
COCTaBe, TOpPSIKE pa3pabOTKH, COTJIACOBAHUS W YTBEPKICHUS  IPOEKTHO-CMETHOM
JIOKYMEHTAIMN Ha CTPOUTEIHCTBO NPEANPUATHN, 31aHUA U COOPYKEHUIT".

8.2.4. [InaHNpOBOYHBIE PEIIECHUS U Pa3MEILEHNE OCHOBHBIX OOBEKTOB MPEATIPUATHS

['eHepanbHbBI TUIAH TOPHOTO MPEANPHUTUS CledyeT pa3pabarhiBaTh MCXOJS U3 YCIOBHUH
pPAllMOHATILHOTO W 3KOHOMHOIO pPACXOJ0BaHUS 3€MeNbHbIX pecypcoB. OOBEKTHI TOPHOIO
IPEIIPUATHS CIIELYET pa3MellaTh, Kak IPaBUilo, BHE NPEAEIOB CEIbCKOXO3UCTBEHHBIX YrOINUN
U JIECOB MEPBOI TPYIIIIBI C JIECAMU TPOMBICIIOBOTO 3HAUYEHUS.

KomnoHOBKa reHepalbHOro IUlaHa TOPHOPYAHOTO MPEANpPUATUS C IMOJ3EMHBIM CIOCOOOM
pa3pabOTKK BBIMOJHSETCSI Ha OCHOBE YCTAHOBJIEHHOI'O COCTaBa TOPHOIO MPENNpHUSITHS U
OTpesieNsIeTcsl TEXHOJOTHYECKMMHU YCIOBUSMHM pa3MELIeHUs HaAUIaXTHBIX KOMIUIEKCOB U
OKOJIOCTBOJIBHBIX IUIOIIAJIOK, ONPEAEIISIOMNMU [UIAHUPOBOYHOE PEIIEHUE TeHEPATbHOrO IJIaHa
Ha TIOBEPXHOCTH.

OKOJIOCTBOJIBHBIE IUIOIIAJAKKA C HAAIAXTHBIMM KOMIUIEKCAMU CJEIyeT MaKCHUMAaJbHO
npubMkKaTh K I[IAXTHBIM TOJSIM C  LEJIbI0 MPEAETbHOTO COKpAIIEHUS MPOTSKEHHOCTU
MOJI3EMHBIX BBIPAOOTOK (KBEpIIaroB), CBS3BIBAIOIIMX paboyre TOPU30HTHI MOJ3EMHOTO
PYAHMKA C TJIABHBIMHU M BCIIOMOTaTeJIbHBIMU cTBOJIaMH. OIHAKO, pacroaratbCsi OHU JOJDKHBI 32
npejiesiaMy 30HbI OOPYIIIEHHsI OT TTOA3EMHBIX Pa3pabO0TOK.

B nensx pamuoHanIbHOIO M 3KOHOMHOIO HCIIOJIB30BAHHS 3E€MEIb HAa OKOJIOCTBOJIBHBIX
IIONIa/IKaX PEKOMEHAYEeTCsl TakXKe pacrojiaraTb pyao ImepepadaThiBaiolIie KOMIUIEKCHI,
IPUMBIKasi UX HEMOCPEICTBEHHO K TJIABHBIM CTBOJIaM, BBIJAIOIIMM PYIYy Ha MOBEPXHOCTb, a
TaKk)Ke BCE MPOYME BCIOMOTaTeiIbHble OOBEKTHl PYJIHUYHOTO XO3SIMCTBA PEMOHTHO-CKJIA/ICKOTO
Ha3HA4YCHMSI.
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[lpy KOMIIOHOBKE NPOMIUIOUIAJKA BOKPYr CTBOJIA HEOOXOJMMO MperyCcMaTpUBATh
CBOOOJHYIO 30HY, CTYXAaIlyIO JJIs PACcIOI0XKEHHS BPEMEHHBIX 3/JaHUI U COOpPY>KEHUI Ha Mepro
€ro CTPOUTENHCTBA U HE MPEMATCTBYIOUIYIO CTPOUTENBCTBY IMOCTOSHHBIX OOBEKTOB.

B ornenbHBIX ciaydasx MpU pa3MELIEHWH TOPHBIX MNPEANPUSATUNA B CEIbCKOXO3SMCTBEHHBIX
paiioHax pyznornepepadaThIBAOIINEe KOMIUIEKCH M MPOYHE OOBEKTHI MOA3EMHOTO PYAHUKA Ha
MOBEPXHOCTU HEOOXOMMO, KaK MPaBUIIO, BBIHOCUTD 3a MPEAEIbI

BO3/ICJIAHHBIX  CEJIbCKOXO3SAMCTBEHHBIX YrOAWIl HAa TEPPUTOPUM, HENPUTOAHBIE IS
CEIbCKOXO0351MCTBEHHOTO HUCIOIb30BAHMUS.

Pacnonoxenue pynonepepabarsiBaomux (aOpUK OIMpenaesseTcss IMociae KOMIUIEKCHOM
TEXHUKO-3KOHOMHMYECKON MNpopabOTKM C YyYeTOM PpACIOJIOKEHHUS BHEIIHHUX IOIBEMOB,

JaJIbHOCTH PACIIOJIOKCHU A TJIaBHBIX CTBOJIOB, NUCTOYHHUKOB MMPONU3BOACTBCHHOI'O
BOJIOCHA0KEHHsI, BO3MOKHOCTH OJIM3KOTO pa3MEICHHUs XBOCTOXPAHWIHUII K OOOTraTUTEIbHBIM
dabpukam.

B oTaenpHBIX Ciydasx 3TH YCJIOBHS MOTYT OKa3aThCsl PEIIAIONIMMHU TPU ONPEACICHUN
MECTOTIOJIOKEHHUS 000TaTUTENBHBIX (adpuK.

OTBasibl MyCTHIX TIOPOJ, BBIIABa€MbIX Ha IOBEPXHOCTh, PAIMOHAIBHO pacroJiarath B
Oynymmx 30HaX OOpyIIEHUS TOBEPXHOCTH OT TMOJ3EMHBIX paboT (mpu pa3paboTke
MECTOPOXKICHUS 0€3 3aKJIaJIki BBIPAOOTAHHOTO MPOCTPAHCTBA) C 00S3aTEIBLHBIM COOJIIOICHHEM
CHEHATBHBIX MEPOIPHUATUN 0 6€30aCHOMY BE/ICHUIO OTBAIBHBIX Pa0OT B YKa3aHHOU 30HE.

[lpu BeaeHHMM TOPHBIX PadOT C 3aKJIAJKOH BBIPAOOTAHHOI'O MPOCTPAHCTBA IMyCTas MOPOAA,
BbllaBacMasd Ha IOBCPXHOCTb, HNOAJCKUT CKIAAUPOBAHHIO Ha 3CMJIAX, HCIPUIOJHBIX JJIA
CEIIbCKOXO3SHUCTBEHHOTO HCIIOJIb30BaHMs, a TaKKe HE MMCIIMX B HEApax IOJE3HBIX
HCKOIIa€MBbIX, HE3aCTPOCHHBIX, O€3JIECHBIX.

Ckiagel B3pBIBUATHIX MAaTEpUANIOB Ha PYJHUKAX C TOJI3EMHBIM CIIOCOOOM pPa3pabOTKu

pa3MenarTcs:

OasucHble ckiaapl BM - Ha moBepxHOCTH Tpu coOmrogeHud TpeboBanmii "EnMHBIX
1paBuj 6€30MacHOCTH MPHU B3PBIBHBIX padoTrax ";

pacxoanble ckiaaasl BM - B TNOI3eMHBIX BBIpAOOTKAax pyJHUKAa B  CHEIHAIBHO

NpEeNYyCMOTPEHHBIX KaMepax.
8.3. UH:keHepHasi NOATOTOBKA TEPPUTOPHH

B mpoekte pemarorcs cleayroomue BOMPOCH MO WH)KEHEPHOW MOJArOTOBKE TEPPUTOPUM,
HaMEUYEHHBIX M0J1 IPOMBILUICHHYIO 3aCTPOMKY WIH Ul pa3MEIICHNs Ha HUX [TOPOAHBIX OTBAJIOB,
XBOCTOXPAHWINIL, aBTOMOOWJIBHBIX W JKEJIE3HBIX JOPOr, KOHBEMEpPHBIX TPAKTOB M JIPYIHX
COOpY’KEHH, ¢ onpesieneHneM 00beMOB 110 HIKENPUBEACHHBIM BUIaM paboT;

1. YerpolicTBO HaropHbIX BOJOOTBOASIIMX KaHAB U BOJOOTPAXKAAIOIINX JaMO JIJIsl OCYIIEHHUS
3aCTpauBacMbIX TEPPUTOPUM U OTPAKIEHUS UX OT BHELIHETO BOJONPUTOKA.

2. YCTpOMCTBO ApeHake M MCKYCCTBEHHBIX BOJOOTBOAHBIX COOPYXKEHHH (TpyO, JIOTKOB,
OBICTPOTOKOB M T.H.), BBITOP(OBBIBaHHE C 3aMeHOW Topda MHHEpalTbHBIM TPYHTOM Ha
3a00JI0YEHHBIX y4acTKax, MOAJIEkKalluX 3aCTPOMKe.

3. BeipyOka 5ieca 1 KycTapHHKa C KOPUYEBKOM MHEH B JIECHBIX pailOHAX U MOJHAasi BBIBO3KA MX
3a IpeAebl 3aCTPOMKH.

4. CHiTHE NOYBEHHO-PAaCTUTEIBHOIO CJOS C BBIBO3KOM €ro WU CKJIAJUPOBAHHEM B
CHelualibHble  TOYBEHHbIE  OTBajbl  JJII  MOCIEAYIOLIEro  MCMIOJb30BAaHUS NP
PEKYJIbTUBALMOHHBIX paboTax Ha MPEANPUATHH.

5. Penienue B OTIENBbHBIX CIy4yasx MpoOsIeM, BBI3BAHHBIX HATMUUEM:

JTaBUHOOIIACHBIX 30H;

CEHCMHUYHOCTH; HAJTMYUEM BEYHON MEP3JIOTHI;

3aKapCTOBAaHHOCTU  TEPPUTOPUM,  JIECCOBUAHOCTM M MAaKpOJOPUCTOCTH  TPYHTOB,
COJIOHYAKOBBIX YYaCTKOB U JIp.
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6. Opranmszanuss penbeda Ha yyacTKax OYAYIIEro CTPOUTENBCTBA MPOMBIIIIICHHBIX
COOpYy)KeHHH (O0COOCHHO B TOPHBIX YCIOBHUAX), MPUMEHEHHEM TEPpPacHBIX CIOCOOOB
IUIAaHUPOBKU.

[lpu ompeneneHUH W OCYIIECTBICHWW MEPOIPHUATHH 10 WH)XXCHEPHOW TOJTrOTOBKE
TEPPUTOPUN CJIEAYET YYUTHIBATH HEOOXOAMMOCTH COXPAHEHUS W YIYUYIICHUS IOYBEHHOTO
MIOKPOBA, 3€JICHBIX HACAXKICHHH, JTaHmadTa U YIAOBICTBOPECHUS apXUTEKTYPHBIX TpeOOBaHUH.

8.4. HJ'[aHI/IpOBO‘lHBIe PCIICHUSA 110 IVIOIAAKAM HOBOI'0 CTPOUTE/ILCTBA

[TnanupoBKa MIOLIA0K MPOMBIIIICHHOW 3aCTPOMKHU BBIMOJIHIETCS C YYETOM PAallMOHAIBHON
KOMIIOHOBKM IIpH  COOJIIOJICHUEM  TEXHOJOTMYECKOTO  30HJUPOBAHUS  3aCTPanBaeMOM
TeppuTOpuu. PazMepsl IUIOMIAIOK ClieqyeT MPUHUMATh MUHUMAIbHO HEOOXOJUMbIE C yYETOM
tpedyemoii CHull 11-89-80 motHocTH  3acTpoiikii  ©€3  3aBBIMICHHBIX  Pa3pbIBOB  MEXIY
3MaHUSIMHU M C MAKCUMAJIbHOM OJIOKMPOBKOW M YHU(UKAITUEH COOPYKEHHUH.

PesepBHBIC TEppUTOPUH HA IUIOLIAJIKE MOTYT OBITH MPEIYCMOTPEHBI TOJBKO B Cilydae
yKa3zaHusg 00 3TOM B 3a/laHUU Ha MPOESKTHUPOBAHUE MPEATIPUATHH.

8.4.1. Ilpommiomaka npu rJIaBHbIX CTBOJIAX

OcHOBHasi MPOMBILUIEHHAs IUIOLIAJKA MOA3EMHOIO PyIHUKA paclojliaraercs, Kak IpaBHIIo,
IpU CTBOJAX TIJIABHOTO M BCIIOMOTaTEJIbHOTO IOJABEMOB, MECTOIIOJIOKEHHE KOTOPBIX Ha
IIOBEPXHOCTH OIPENEISIETCS TOPHOTEXHUUYECKUMH YCIOBUSAMU M TEXHOJOTHMYECKOW CXeMOoM
BCKPBITHSI JAHHOTO MECTOPOKICHUSI.

[TnaHupoBOYHOE pEIIeHUE PACIONOKEHUSI COOPYKEHUH IPU TJIaBHBIX U BCIIOMOTaTeIbHbBIX
CTBOJIaX HAa MOBEPXHOCTH (HAALIAXTHHIE KOMIUJIEKCHI TJIABHOTO U BCIOMOIaTE€IbHOIO CTBOJIOB)
BBINOJIHSACTCS, KaK @pPaBWIO, IO TUIOBBIM IUIAHUPOBOYHBIM CXeMaM, pa3paboTaHHBIM
TEXHOJIOTUYECKUMHU HHCTUTYTAMH TOPHOTO NPOQMIIS Ui PA3IMYHON NPOU3BOIAUTEIHLHOCTH
PYAHUKOB.

CocTaB coopyKeHUI Ha OKOJOCTBOJIBHBIX IUIOIIAJKax MpHUBeAEH Beilie B paszaene "Cocras
MIPOEKTUPYEMOT'O MIPEANPUITHS" .

8.4.2. ba3ucHslii CKJ1aJ B3pbIBYATHIX MaTEPHATIOB

OObocHOBaHME pacroiokeHus: 0a3ucHOro ckiaga BM cornmacHO mpHUHATOW €ro eMKOCTH U
MAaKCUMaJIbHOM €MKOCTH OJHOTO XPAaHWIHINA IPOU3BOIUTCSA COINIACHO EIWMHBIM IpaBHiiaM
0€30I1aCHOCTH, pacyeTy HeoOXOIUMBIX 0€30MaCHBIX PACCTOSHUM BO3IYLIHOW BOJIHBI OT CKJIaja
JI0 Pa3IMYHbIX BHEITHUX OOBEKTOB U COOPYKEHUII.

Taxke pacueToM ONpeAessoTCs Oe30MacHble PACCTOSHUS IO  JETOHAIMM  MEXIy
XpPaHWINIAMH CKJIAJa, ONPEEISIOIME IUIAaHUPOBKY U Pa3MEIICHUE XPAHWIMIL Ha IUIOLIATKe
CKJIaJa.

8.4.3. Ilnomaaky BEHTUISILIMOHHBIX CTBOJIOB U JpyTHe

HpI/I HaJIMYUU B TIPOCKTC IIJIOMAOOK (BCHTI/IJ'ISII_[I/IOHHLIC CTBOJIbI, TOPHOCIIACATCIBbHBIC
CTaHIIMK U T.JI.) MNPUBOAUTCA KpPaTKOC OINHUCAHWUEC I[IJIAHUPOBOYHOI'0 PCHICHUA TII0 OTHM
IJIomaiaxKkaMm.

8.5. BeprukanbHas NJIAHMPOBKA U 0J1ar0yCTPOHCTBO HA IJIOIIAIKAX HOBOI'O
CTPOMTENbCTBA

BeprukanpHas TUTaHUPOBKA IMOBEPXHOCTH MPOMBIIIICHHBIX IJIOMIAIOK BBIIONHSACTCS LIS
o0ecreyeHns 0TBO/Ia TOBEPXHOCTHBIX TAJIBIX U JIUBHEBBIX CTOKOB C MX TEPPUTOPHIA.

B 3aBUCHMOCTH OT TUIOTHOCTH 3acCTPOWKH BEPTHKAIBHOE pEIICHHE MOBEPXHOCTH
BBITOJIHSCTCSI B BUJE CIUIOIIHOM, BBHIOOPOUHONW MM CMEUIAHHOM CHUCTeMbl IUIAHUPOBKH, OT
XapakTepa OKpyKaroliero penbeda - OecreppacHON WM TeppacHON CHCTEME.

Bo Bcex ciydasx Ha MIIAHUPYEMBIX IUIOLIA/IKAX MPETyCMaTPUBAIOTCS YKJIOHBI TTOBEPXHOCTH,
obecrieunBaroIye cOOp MOBEPXHOCTHBIX CTOKOB B CHCTEMY MPHIOPOKHBIX KIOBETOB, OCTOHHBIX
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JIOTKOB WJIM JIMBHETIPUEMHHUKOB JOXACBOM KaHAIM3allMU, 1O KOTOPHIM OHHU OTBOJATCS 3a
npeJienbl TUIOMIAIKU B MOHMKEHHBIE MecTa penbeda.

Ha mpommomaakax cieayeT, Kak MpaBuiIo, MPEeIycMaTPUBATh 3aKPHITYIO CETh JI0XKIIEBOMN
KaHaJU3aluu.

C ydYacTKOB TMOBBIIIEHHOTO 3arps3HEHHS] TIOBEPXHOCTHBIX CTOKOB (OTKPBITBIC CTOSIHKU
aBTOTPAHCIOPTa, aBTO3AlpPAaBOYHbIC CTAHIIMH, CKJIaJbl TOPIOYMX M CMa30YHBIX MaTepHalioB,
OTKPBITBIC U 3aKPBITHIE MOWKH aBTOMOOMJICH, aBTO0A3bI U JIp.), 3arpsiI3HEHHBIC CTOKH IMOJAI0TCS B
crelualibHble BOJONPUEMHHUKY U Jlajiee Ha OYMCTHBIE COOPYKEHHSI TOBEPXHOCTHBIX CTOKOB.

YKIIOHBI IJIAHUPYEMBIX TIOBEPXHOCTEH TUIONIAIOK PEKOMEHIyEeTCs PUHUMATh a Mpeienax OT
0,005 1o 0,05 B 3aBUCUMOCTH OT YKJIOHOB peiibeda u xapakrepa (GyHTOB.

[lepermyck TOBEPXHOCTHBIX CTOKOB TOJI aBTOAOPOTaMH H IKEIE3HOJOPONKHBIMU ITYTIMHU
CleyeT OCYHIECTBIIATH C TMOMOUIbIO  BOJOMNEPENYCKHBIX JKEeNE300€TOHHBIX TPyO U
MEKTYIIMATbHBIX JIOTKOB, CEYCHHE KOTOPBIX OMPEACIISIETCS paCUETOM.

OO0BeMBbI 3eMJISTHBIX PabOT OMPEACIAIOTCS Ha CTaAuM TNpoekTa (pabdoyero IpoeKTa) C
MOMOIIBI0 KapTOrpaMMBbI 3€MIIIHBIX Macc, Ha craguu TDO - yKpymHEHHO MO IMONEePEeYHBIM
poQUIIIM.

Taxxe onpenensiroTcss 00beMBbI PAdOT MO 0JaroyCcTPOUCTBY IUIOMIAIO0K (JIOPOKHBIE IIOKPBITHS,
TPOTYyaphbl, MCKYCCTBEHHBIE COOPYKCHHsI, O3€JICHEHUE TEPPUTOPHUI, OTpaKIACHHUS U Apyrue
paboThl).

8.6. Teppuropuu, norpedHbIE 1 pa3MellleHusI 00bEKTOB NMpeInpusiTust

Ha cragum TOO u mpoekra ompenensiercsi KOJUYECTBO TEPPUTOPHUNA, HEOOXOIUMBIX IS
pa3MeIIeHHs TPOCKTUPYEMBIX OOBEKTOB M COOPYKEHUH MOA3EMHOT0 PYIHHKA, a TaKKe 00mast
NOTPeOHOCTh B 3€MJISIX B KOHType OyAYIIEro 3eMeNbHOTO OTBOJA TOPHOTO IMPEIIpPUSATHS IO
COCTOSIHHIO €r0 Pa3BHTHS Ha KOHEI OTPAOOTKH MECTOPOXKACHUS C Yy4eTOM pa3OMBKM HX IO
BUIaM 3€MENIbHBIX YTOIUN.

Bce ynomsHyThIe BBIIIE BETHUUHBI IIOIIAACH CBOAATCS B TaOMUILy 1o (hopme 12.

®opma 12

Tabnuma o61ieit moTpeOHOCTH B 3eMETbHBIX OTBOIAX

B TOM 4HUCJIC

Pasmep

HanmenoBanne 00beKTOB c.=X.

ydacTka, ra JIecxo3 | IpoH.
3eMin

1°

=]
=

[ITaxTHOE TIONE (B KOHTYPE 30HBI OOPYIIICHHS)

OrtBaJsl ITYCTBIX TOPO U OTBAJIbHBIC TOPOTH

OcHoBHast IIPOMIIIONIIAJIKa I'JIaBHBIX CTBOJIOB

PynonepepabarsiBatomias habpuka

Hnomazum BCHTHJIALIMOHHBIX CTBOJIOB

FOpHOCHaC&TeJ’ILHaﬂ CTaHIIUA

[Tpoune npoMbITIIIEHHBIE O0BEKTHI

Me)KHHOH.[aZ[O‘IHBIe aBTOMOOUJIbLHBIE U JKEJIC3HBIE A0poTru

O| O N| O O | W| N -

Ckmagpl pysl

=
o

CKJ’IaI[I:-I B3PBIBYATHIX MATEPHAJIOB HAa TIOBEPXHOCTHU

Hroro o 3aCTpOI7H(€ YKa3aHHbIMU 00BEKTaMK

[EEN
[EEN

Bcero Tepputopun B TpaHHIiaX HAMEYAEMOTO 3eMEIBHOTO CTBOJIA

[ERN
N

Hewucnonp3oBanusie TCPPUTOPUN

8.7. TexHMKO-I9KOHOMHYECKHE MOKA3ATEJH 0 IJIOIIAAKAM CTPOUTEILCTBA

[InaHupOBOYHBIE pEIICHHMs IO IUIOIIAJKaM IPOMBINUIEHHOW 3aCTPOMKH TOPHOTO
npeanpusTis  (OKOJIOCTBOJIbBHBIE — IUIOWIAJIKM),  pyAomnepepabarbiBatomue  (Gadpukw,
TOpHOCTIacaTeNIbHbIC CTaHIMW, 3aKJIAJOYHbIC CTaHIUH, 3aKIaJOYHbIe KOMIUIEKCHI H JIp.
BBITIOJHSIOTCA B cooTBeTcTBUM ¢ mnonoxenusimu CHull 11-89-80, CHull 1.02.01-85u nap.
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HOPMATUBHBIX JOKYMEHTOB IPH COOJIIOJICHUN TPeOyeMOH TUIOTHOCTH 3aCTPOMKU U 30HUPOBAHUS
3acTparBaeMbIX TEPPUTOPUN MO TEXHOJIOTHUYECKOMY Ha3HAYEHHUIO TPOEKTUPYEMbIX O0BEKTOB.

TeXHUKO-IPKOHOMUYECKHE  IIOKa3aTelM TEHIUIaHa 1O  IUIOIIAJKaM  CTPOUTENIbCTBA
PEKOMEHIyeTCsl PUBOAUTH B BUJE TaOnuiibl o ¢popme 13.

®opwma 13
TOII o momaaKkaM CTpOUTEIbCTBA
HaumeHnoBanue nokasaresei
IInomane
max IInomane
Hanmenosanue MIOKPBITHUS
IInmomanes | [Tnomans | IInoTHOCTH 3aHaTas IInomane | Mcronn3oBanu
ILIOIIAZ0K o N TUIOIIA0K
MIPEANPUATHS | 3aCTPOMKH | 3aCTPOMKH, XK.-II. 03€JICHEHU | 1 TEPPUTOPHH,
CTPOUTENHCTBA o )¢ 2 o
,Ta ,Ta ) My TSMH, M .M %
aBTOJIOPOT, 2
M2
1. O6orarurensHast
(habpuka
2. Dabpuxa
OKOMKOBaHHS
KOHLIEHTpaTa
3. OK0JIOCTBOJIbHAS
MIPOMILIONIAIKA
4. HanmaxtHeie

KOMIIJICKCBI ~ BCHT.
CTBOJIOB

5.
l'opHocnacaTenbHa
s1 CTaHLUSI

6. basucHsIit ckian
B3pBIB MaTepHajoB
U Ipyrue 00beKTHI

9. TPAHCIIOPT HA ITIOBEPXHOCTH PYJHUKOB

IIpoexkTpoBaHHE HA3EMHOIO TPAHCIIOPTA IIAXT M PYJHUKOB CIEAYET OCYIIECTBITH B
COOTBETCTBUM C HOPMATUBHBIMU TpeOoBaHUAMHU "OOILECOI03HBIX HOPM TEXHOJIOTHYECKOTO
NPOCKTHPOBAHUS TPAHCIOPTa Ha TOBEpXHOCTH TOpHBIX mnpeanpuaruit" OHTII 4-86 u
nonoxkenusmu Hactosmux HTIT (paznmen 12).

Boibop BuIa TEXHOJIOIMYECKOTO TpPAHCIOPTa HEOOXOIMMO BBIMOJHATH IYTEM TEXHHUKO-
HDKOHOMHUYECKOTO CpPAaBHEHHUs BapUaHTOB, METOJOJIOTHS KOTOpOro wusioxkeHa B "Hopmax
TE€XHOJIOTUYECKOTO IPOEKTUPOBAHMSI TOPHOAOOBIBAIOIIUX MPEANPUATHH METAJUIypruu ¢
OTKPBITBIM CLIOCOOOM pa3paboTku".

Kpome s31Ooro, B mnpoekre cieayer NpeaycMaTpuBaTh TPAHCHOPT IS BHYTPHUPYIHHYHBIX
XO3AWCTBEHHBIX M MACCAXKUPCKUX IIEPEBO30K, a TaK)Ke IapK CHELUMAIlUuH 1 JOPOXKHO-
AKCIUTyaTal[MOHHBIX PaloT.

10. TEIIJIOCHABXEHUE
10.1. O0mas 9yacTo

Cucrema TeIUIOCHAOXKEHUST TOPHOAOOBIBAIOIIETO MPENNpPHUITUS IPEJCTaBIseT CcoOon
KOMIUIEKC TEXHUYECKHU CIOXKHBIX 0OBEKTOB U COOPYKEHUH, KOTOpPbIe MOTYT OBITh pa3/ieieHbl Ha
CJIEYIOLIE OCHOBHBIE IPYIIIIbIL:

uctoyHuku Teruia (TOL unu npoMbIIUIEHHO-OTONUTEIbHBIE KOTENbHBIE);

TEIUIONPOBObI, IO KOTOPHIM OCYIIECTBISIETCS TPAHCHIOPT TEIIOHOCUTENEH (MarucTpajibHble
U pacIpeleIUTENbHbIE TEIUIOBBIE CETH, a TAKXKE CIIEIIMAIbHBIE YCTAHOBKH HA TETUIOBBIX CETSIX);

NOTpeOUTENH TETJIa.

B nanHOM pa3zzmene paccmarpuBaeTcsi METOAMKA MPOEKTHPOBAaHUS OOBEKTOB INEPBBIX JBYX

TPYIIIL.
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[Tpu pa3pabOTKe MPOEKTOB CUCTEM TEIUIOCHAOKEHUS HEOOXOAMMO HMCXOAUTH M3 TIABHBIX
HANpaBJICHUH pPa3BUTHS TEIUIOPHEPTCTUKH, OOECICUMBAIONIMX IOBBIIICHHE 3()(HEKTHBHOCTH
WCIIOJIb30BaHUsI TOTUTMBHO-IHEPTETUYCCKUX PECYPCOB MPU MUHUMATBHBIX KATTUTATOBIOKCHHSIX
Y SKCIUTYyaTallMOHHBIX PACX0/I0B, 8 UMCHHO:

KOHI[EHTPAIMsl TEIUIOBBIX HArpy30K U IIEHTpaU3allvs MMPOU3BOJCTBA M OTITYCKa TEIIIOBON
SHEPIHH;

pa3BuTHE TEIUIOQUKANMKA C YBEIWYCHHEM BBIPAOOTKU JJICKTPOIHEPTHH HA TEIJIOBOM
noTpeOIeHUY;

VKpPYITHEHUE WCTOYHHKOB TeIJla W CIUHUYHOW MOIIHOCTH YCTAHABIMBAEMBIX B HUX
arperaTos;

nepexol Ha Ooyiee BBICOKHE IMapamMeTphl BBICOKOTEMIIEPATYPHON BOJBI B MAaruCTPaIbHBIX
TETUIOBBIX CETSIX;

MOJTHOE HCITOJIb30BAHNE BTOPUYHBIX TOIUITMBO-IHEPTETUUECKUX PECYPCOB.

10.2. TeXHUKO0-)KOHOMUYECKOEe 000CHOBAHHE

[Ipu pa3paboTke O0OOCHOBBIBAIONIUX MATEPHAIIOB K CXEME pa3BUTUS TOPHOPYIHOTO
MPEINPUATH 10JKHA OBITh COCTaBJIEHA, COTJIACOBAaHA U YTBEPK/IEHA B YCTAHOBJICHHOM MOPSIKE
"CxeMbl TeIUIOCHA0KeHUs! paiioHa".

Kpyr BoIpocoB, KOTOpble MOMJEKAT PACCMOTPEHUI0 M OOOCHOBaHHMIO B 3TOH pabote,
onpeneneH [lonoxxenuem, yrBepkKaeHHbIM moctaHoBieHueM [ocruiana CCCP u Toccrpos
CCCP ot 22 mas 1974 r. Ne 71/107.

Ecin BenmnumHa pacueTHOW TEIJIOBOW HArpy3KH ompezelieHa B pazmepe menee 100 'kan/d,
"Cxema TeIUIOCHAOXKCHUSI pailoHa" MOXKET HE COCTABIATHCSA, a TEXHHUYECKHE PEIICHHS II0
CUCTEME TeIJIOCHAOKCHHSI TPUBOMITCS B TIOSACHUTEIBHOW 3alHMCKEe OOOCHOBBIBAIOIIIHMX
MaTepuasoB.

Ha »T0li cragum MOJDKHBI OBITH Tak)Ke pPa3pabOTaHBI BOIPOCHI CPOKOB CTPOUTEIBLCTBA W
OUYEpEeIHOCTH BBOJA B OKCILTyaTallMI0 MOITHOCTEH.

Oco0oc BHUMaHHE CICAYET YACIUTh MOJHOTE U TOYHOCTH OTPEICIICHUS PACUEeTHON TEIIOBOM
Harpy3ku (¢ pa3OMBKOM MO BHAAM TEIUIOHOCHUTENEH), PSKUMOB U YPOBHEH TEIJIONOTPeOIeHNUS,
TaKk Kak OT 2JTOro, B KOHEYHOM HWTOTe, 3aBHUCHT JSKOHOMHYHOCTP H CTOUMOCTB
TEIUIOTCHEPUPYIOIINX YCTAHOBOK M CHCTEMBI TEIIJIOCHAOKEHUS B IIEJIOM.

EnuHOBpEeMeHHBIE 3aTpaThl HA CTPOUTEIILCTBO UCTOYHUKOB TEIUIA M TEIJIOBBIX CETEH CIeIyeT
OTpEeAeNATh WU TO0 YTBEPKICHHBIM YICIbHBIM KAalUTaJIOBIOKEHUSM, pPa3pabOTaHHBIM
CTIEIUATM3UPOBAHHBIMU TTPOSKTHBIMH OPTaHU3AIMSIMH, WU TI0 aHAJIOTaM M THITOBBIM TIPOEKTaM,
UMEIOIIIM Hauboliee MpOoTrpecCUBHBIE TTOKA3aTEINH.

B o0ocHOBBIBarommx Marepuaiax JOJDKHBI OBITh TPEJCTABICHBI TMPEUIOKCHHUS O BHJIC
C)KHTaeMoro TOTUIMBA U MPEoIaraéMblii 00beM ero MoTpedIeHusI.

O6ocHoBaHne 0O0beMa NMOTpeOJIeHUsT TOIJIMBA BBINOJIHIETCA Ha CTaJuu MpoekTa (padbodero
IPOEKTa).

[Tpu BBEIOOpE TOTO MIIM WHOTO BHJA TOTUIMBA CJIEyeT OPUEHTHUPOBATHLCS, B MEPBYIO OYepe/Ib,
Ha HCIIOJIb30BAHME MECTHOTO TOIUIMBA, HE TPeOYIOIIEro JajbHUX MEPeBO30K, U Ha HAIUYUE
CBOOOJHBIX TOIUTMBHBIX pe3epBOB. Eciam B paccMarpuBacMOM pailOHE MECTHOE TOTUINBO
OTCYTCTBYET B HEOOXOIUMBIX KOJMYECTBAX WJIM €ro Mo0brda 0OXOIUTCS JAOPOro U CBs3aHA C
OOJIBIIIMMH KaITUTAJIOBIIOKEHUSIMH, TO BOIPOC O BEIOOPE BHJIA TOILIMBA JIOJDKEH PelaThCsl ITyTeM
TEXHUKO-IKOHOMHUYECKUX PACUETOB.

10.3. CocraBiieHHe IpoOEKTA
10.3.1. McxonHble naHHBIE AJI IPOEKTUPOBAHUS I OCHOBHBIE BOIIPOCHI, PEIIAEMBIE B pa3fielie

OcHoBaHMeM [UIsl BBIIIOJIHEHUS TIPOEKTa CTPOMUTENBCTBA HOBOIO WM  PACIIUPEHUS
(PEKOHCTPYKIIMH) CYLIECTBYIOLIETO TOPHOPYIHOIO MPEANPUATHS N0 pa3zieny TeIIOCHA0KEeHUs
SBIISIOTCS:

yTBepkJeHHas "Cxema TeriocHa0KeHus paifoHa" WM cxema pa3BUTHS PEANIPHUSTHS;
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YTBEPKACHHOE 3aJaHUE Ha IPOECKTHUPOBAHUE, COCTABJIEHHOE 3aKa3uMKOM COBMECTHO C
MIPOEKTHOM OpraHu3alyeldl W COTJaCOBAHHOE C 3aWHTEPECOBAHHBIMM MHUHHUCTEPCTBAMU U
BEJIOMCTBAMH B YCTAHOBJICHHOM IIOPSJIKE.

B sTom 3amanum noimkHa OBITH MOATBEPK/IEHA TEXHUKO-3KOHOMHYECKAas I11eJ1IeCO00pa3HOCTh
CTPOMTENBCTBA, OIpeJesieHa pacueTHas TeIuloBas Harpy3ka (c pa3OMBKOM 1O BUaaM
TEIUIOHOCHUTENICH) U HaMeyeHa KOoIepalus IO BCIIOMOTaTEeNIbHBIM CIIyk0aM U XO03sHCTBaM,
BKJIIOUYAsl UH)KEHEPHBIE CETU U KOMMYHHUKAIIUH.

Jo Hayana pa3paOOTKu MpoeKTa JOHKHBI OBITH MOMyYEHbl U COOpaHbl BCE UCXO/HBIEC TaHHBIE,
HE00X0AUMBIE JJIsl IPOSKTHPOBaHus. 110 TermmoMexaHn4ecKOi YacTH CUCTEM TEIUIOCHA0KEHUS K
TaKOBBIM OTHOCSITCSI:

JIns ICTOYHUKOB TeIuIa:

TEIUIOBBIE HArpy3kd MO MOTPEOUTENSIM TeIla C YKa3aHHEeM BUJOB TEIUIOHOCHUTENEH U HX
[IapaMeTpoB, a TaKXKe HA3HAUYEHUs HCIHOJb30BaHUS (TEXHOJIOTMYECKUE HYXJbI, OTOILICHUS,
BEHTWJISILMS U ropsiuee BOAOCHAOKeHUe);

TOJIOBBIE PACXO/IbI TETIJIa TPOU3BOACTBEHHBIMH ITOTPEOUTEINSIMHY;

BbIOpaHHas cxeMma TeIUIOBBIX ceTel (OTKphITas WM 3aKpbITasl) U MPUHATHIA TeMIEpaTypHBIH
rpaduk;

bE30METPUUYECKUH TpadUK TEIUIOBBIX CETeH;

CXEMa TEIUIOBbIX BBIBOJIOB, UX JUAMETPHI U KOJIUYECTBO;

KOJIMYECTBO BO3BPAILAEMOr0 KOHJEHCaTa OT OTHENbHBIX MOTpedureneil mapa, ero
TEMIIEpaTypa U BO3MOKHOE 3arpsi3HEHMUE;

UCTOYHUKU BOJOCHAOKEHMSI JJI MOJMUTKH MapOBBIX KOTJIOB (BOCIOJIHEHMS IMOTEph Mapa u
KOHJIEHCATa) U TEIJIOBOM ceTH (Topsiuee BOJIOCHAOKEHUE U YTEUKH);

MOJIHBIM XWMHUYECKUH aHaliu3 BOJbI, MOCTYHAIOUIEH Ha BOAOIMOATOTOBKY (IJi1 OTKPBITON
CXEMBbI TEIUIOBBIX CETEH BOJbI IOJKHBI YAOBIETBOPATH TPEOOBAHUAM, IPEAbIBISIEMBIM K BOJE
MUTHEBOTO Ka4eCTBa);

JIaBJICHUE B MTOABOISIINX BOAOBOIAX;

CIoco0 M pexuM JOCTAaBKH TOIUIMBA Ha MPOMILIONIA/IKY, BECOBas HOPMA KEJIE3HOI0POKHBIX
MapIIpyTOB, XapaKTEPUCTHKAa KyCKOBAaTOCTH TBEPJOr0 TOIUIMBA, HEOOXOIUMOCTb COOPYXKEHHUS
CKJIaJ0B  JUINTEIIBHOTO TOJb30BaHUA, (PU3MKO-XMMUYECKMH COCTaB TOMJMBA U  €ro
MECTOPOKACHUS;

BO3MO>XHOCTb HCIIOJI30BAaHHUS IIJIaKa M 30JIbI B COCTABE CMECH MaTepuana A 3aKIaaKu
BbIPa0OTAaHHOTO MPOCTPAHCTBA UM Ha NMPEANPUATHSIX CTPONMaTEPUasoB;

OpraHu3alsi  PeMOHTHBIX  paboT  (00beM  paboT, MOJUIekKAIUX  BBIIOJIHEHUIO
HENOCPEJICTBEHHO Ha MPOEKTUPYEMOM IPEAIPUITHH);

0c00bIe yCIIOBHUS.

B cnywae pacummpeHus ¥ PEeKOHCTPYKIMHM JEHCTBYIOIIMX HCTOYHUKOB TEIjia, MOMHMO
NEPEUYNCICHHBIX JIaHHBIX, JIOJDKHBI OBITh IOJYYEHbl XapaKTEPUCTHUKH YCTAHOBICHHOTO
000py/0BaHus, €ro SKCIUTyaTallMOHHBbIE IIOKa3aTeldu M aKThl OOCJIeIOBaHUS TEXHUYECKOIO
COCTOSIHUS, OAJAaHCOBYIO HMJIM OCTATOYHYKO CTOMMOCTb M MCIIOJHHUTEIbHBIE YEPTEXKH BO BCEX
YJacCTsX.

JIJTs1 TETIITOBBIX CETEN:

CBEJICHMSI O CYLIECTBYIOIIMX U BHOBb IMPOEKTHUPYEMbIX UCTOYHHKAX TEIUIa U XapaKTepPUCTHUKA
MX OCHOBHOT'O 000pY/OBaHHUS;

CIHCOK CYIIECTBYIOUIMX W BHOBb NPOEKTUPYEMBIX MOTpeOUTENel TeIula ¢ yKa3aHHUEeM
MaKCHMAaJbHBIX €r0 pacxoJoB (Ha TEXHOJIOTMYECKHE HYXKIbI, OTOIUIEHHE, BEHTWIALHUIO U
ropsiuee BOJOCHAaOXEHHE), BUJOB TEIUIOHOCUTENIEH H HX TapaMeTpoB, KOJIMYECTBAa U
TEMIIEPATYpPbl BO3BPAIAEMOI0 KOHJIEHCATa, BBICOTHI OTAIJIMBAEMBIX 3/IaHUM, pacrojaraeMblx
HaIlOpOB HA BBOJIAX U MECTOIOJIO0KEHHM MOCIEAHNX;

CUTYallMOHHBI IUIAH palioHa 3aCTPOMKM M TeHEpajbHBId IUIAH IPOEKTUPYEMOTO
npeanpustuss B macmrade 1:2000 wmmu 1:5000 ¢ HaHeceHWMEM TMOA3EMHBIX W HAJI3EMHBIX
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KOMMYHHKAIIHI{; aBTOMOOMIIBHBIX JOPOT M KEJIE3HOIOPOXKHBIX ITyTEH, JIMHUH 3JIeKTporepenay,
BCeX O0BEKTOB U COOPYKEHUH, BKIIIOUasi HCTOUHUKH TEIUIA;

KpaTKoe ONMCaHHE TOMOrpapuyecKrX M THAPOJIOTUYECKUX YCIOBHI 1O HaMe4aeMou Tpacce
TEIUIONPOBOIOB;

MecTa BO3MOXHOTO cOpoca JIpeHaxel U CIyCKaeMBbIX U3 TPYOOIIPOBOJIOB BOJ] B €CTECTBEHHBIE
OBparu, BOJOEMbI U CUCTEMY KaHAJIU3aLUH.

IIpn DpPOEKTUPOBAHMM PACIIUPEHUS U PEKOHCTPYKLMM JCUCTBYIOIIMX TEIJIOBBIX CETEH B
JIONIOJIHEHUE K YKA3aHHBIM JaHHBIM HEOOXOAMMO IOJyYUTh MaTepUallbl 10 CYLIECTBYIOIIEH
CHUCTEME TEIJIOCHAOXKEeHHs, B KOTOPBIX JOJDKHBI OBITh OTpPaXEHBI OOLIME CBEICHUA U
KOHCTPYKTUBHBIE ~XapaKTePUCTUKU (BMJIbl M IapaMeTpbl TEIUIOHOCUTENEH, JuaMeTpsl
TpyOONPOBOJIOB M THIIBI YCTAHOBJICHHOH apMaTypbl, HAJIMYHME CIEIHUAIBHBIX YCTPOMCTB IO
Tpacce TEMJIOMPOBOIOB, CIIOCOObI KOMIIEHCALIMH TEIUIOBBIX YUIMHEHUH U MPOKIAKU, OCHOBHBIE
TEIUIOU30JISIIMOHHBIE U CTPOUTEIbHBIE KOHCTPYKLUHU, a TaKXKe INPUHATHIA TEIIOBOM PEXKUM,
pe3yibTaThl TUAPABINYECKUX HCHBITAHUN, HMCIOJHUTEIbHBIA IbE30METPUYECKUH Ipaduk u
nedeKkTHas BEJOMOCTb.

[TpoekT mo pas3zmeny TEIUVIOCHAOXKEHUS [OJDKEH COCTOSATh M3 IOSICHUTEIBHOM 3aliCKH,
rpadM4ecKuX MaTepualioB, cnenuduKanuii W BEAOMOCTEH Ha 000pyJOBaHWE, HU3ICTUS U
OCHOBHBIE MaTepUaJlbl, HEOOXOAUMBIX COIJIACOBAaHHM.

[TosicHuTenpHas 3amMCcKa MO TEIUIOMEXaHUYECKOM YaCTH BKJIFOYAET CJICAYIOIINE TJIaBbI:

[To ucrounukam Tema:

TEIUIOBbIE Harpy3KH,

TOILJIUBO,

BEIOOP OCHOBHOTO 00OpY/IOBaHUS,

GanaHchl apa ¥ BObI,

TEIIOBas CXeMa,

BCIIOMOTaTelIbHOe 000pYJ0BaHUE,

TOIUIMBHOE XO35HUCTBO U CUCTEMA LIUIAKO30JI0yAaJICHUS,

BOJIONOATOTOBKA,

OUYHMCTKA JABIMOBBIX T'a30B U BbIOOP JBIMOBOM TPYOBI,

KOMIIOHOBKa 000py/10BaHMH,

MeXaHM3alMsl PEMOHTHBIX padoT,

TEPMOM3OJIALMSL 000pYI0BaHUS U TPYOOIIPOBOJIOB,

CO00pa)keHUsl 10 OPraHU3alMK SKCILTyaTallui U TEXHUKO-3KOHOMHYECKHUE [TOKA3aTEeH.

ITo TennoBbIM ceTAM:

TEIUIOBbIE HArPY3KH U UX MOKPBITHE;

CHUCTEMa TEIUIOBBIX CETEN U TPacChl TEIIONPOBOJIOB;

TEIJIOBOM U TMAPABIMYECKUN PEKHUM TEIUIOBBIX CETEH;

OCHOBHBIE KOHCTPYKIIMHU K CIIELIUAJIbHBIE YCTPONCTBA;

TEPMOU3OJISLMS 000PYIOBaHUS U TPYOOIIPOBO/IOB;

cooOpakeHHs 110 OpPraHU3aluy SKCIUTyaTalluid U TEXHUKO-?PKOHOMHUYECKHE MTOKa3aTeH.

[Tpu pacuiupeHuy M PEeKOHCTPYKIMM JEHCTBYIOIUX MPENNPHUITHIA MOSCHUTEIbHAS 3alucKa
JornosHsAeTcs rnaBoi "Onucanue CyIecTBYOEH CUCTeMbI TeIIOCHA0KeHus "

['padmueckuii MmaTepuan Mo TEMJIOMEXaHMYECKON YacTH BKJIIOYAE€T KOMIIOHOBOYHBIE YEPTEKHU
U pa3BEpHYTHIE CXEMBI 10 MCTOYHMKAM TeIUIa, IUIaHbI TPAcC TEIUIOBBIX CETEN M pacyeTHbIE
CXEeMBI TPYOOITPOBOJIOB C CEUEHUSMU PACIIOJIOKEHHUS TPYO, Mbe30MeTprudecKue rpaduku (s
OCHOBHBIX MarucTpajeil U OTBETBICHHI) U APYTHe y3JI0BbIe YePTEKU, HEOOXOIUMOCTh KOTOPBIX
OyZeT BbIsIBJIEHA B MPOIIecce MPOEKTUPOBAHMUS.

Cremudukaniii U BEAOMOCTH Ha 00OpYIOBaHHE CJIEAyeT COCTaBIATh B COOTBETCTBUU C
tpeboBanusimu CHull 1.02.01-85.

Bo Bpems BBINOJHEHHS TMPOEKTa JOJDKHBI OBITH COCTaBJIEHbI OOOCHOBaHUS OOBEMa
noTpebieHus TOIINBA.
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Kpome Toro, mommkHbl OBITH TPOBEACHBI HEOOXOAMMBIE COIJIACOBAHUS C OpraHaMu
['ocynapcTBEeHHOTO Ha/130pa U 3aMHTEPECOBAHHBIMU OPTaHU3AIUSIMH.

Bce coryacoBanusi JOJDKHBI OBITH 3aKOHYEHBI /10 3aBEPIICHUSI IPOCKTUPOBAHUS U MEpeadn
0(OPMIICHHBIX MaTEPHUAJIOB Ha HKCIIEPTU3Y.

10.4. PaGouuii npoexkT

[Ipu  BbIMONHEHMM paboyero MpoeKkTa MCXOAHbIE JaHHblE, HEOOXOAUMbIE  JUIs
NPOCKTHPOBAHUS, OJDKHBI NPUHUMATHCS TAaKUMHU K€ 1O OOBbEMY M MOJHOTE, KaK WU MpHU
pa3paboTKe MPOEKTa.

Kpome Toro, 3akazuvk o00s3aH TepeiaTh MPOEKTHOW OpraHu3alMyd JTOKYMEHTALHUIO II0
3aKa3bIBAEMOMY UM O0O0OPYZOBaHMIO HHAMBHMIYalIbHOTO M3rOTOBJIEHUS, KOTOpoe Oyner
YCTAHOBJICHO Ha MPOEKTUPYEMOM OOBEKTE, a TAKXKE yKa3aTh IUIAHUPYEMbIE CPOKH €T0 MIOCTABKH.

Jis Oosiee MpPaBUIBHOIO YdeTa YCIOBHM SKCIUIyaTallMM SHEPreTUYeCKOM yCTaHOBKH,
B3aMMOCBSI3H €€ OTAEIbHBIX arperaroB U MEXaHW3MOB COTJIACOBaHME U O(OPMIICHUE Ha 3aBOJIE-
U3rOTOBUTENIE TEXHMUYECKMX YCIIOBMM Ha IOCTaBKY OOOpYIOBAaHMS JOJIKHO IPOBOAUTHCS C
Y4aCTHEM MPEICTaBUTEIICH IPOCKTHON OpraHU3aliH.

[Tnanel Tpacc TEmJIOBBIX CeTeil Ha 3TOW CTagUM NPOEKTHPOBAHUS COCTABISIIOTCA, Kak
npaBwio, B macmTabe 1:1000 u 1:5000 (o marucTpaibHBIM M paclpeeUTeNIbHBIM CETSIM
COOTBETCTBEHHO), [UI1 4Yero HeoOXOAMMO TIOJy4YeHHE B KauecTBE MCXOJHBIX JaHHBIX
FEHEpAJIbHOIO  IIJJaHa  [POEKTHUPYEMOI0  HpEeNnpusTHUs B  TakoM JKe  Macuitae.
Marepuasnbl HH)KEHEPHO-T€0I€3UYECKMX U THAPOreoJIOTMYECKUX HU3bICKAHUN BBINAIOTCS B
YCTaHOBJIEHHOM HOPSIKE.

[Tpy BO3MOKHOCTH OO€crieYeHus TEIIOM HOBBIX OOBEKTOB M COOPYKEHHUH OT JAEHCTBYIOLIMX
B pailoHE CTpOUTENIbCTBA WCTOYHUKOB TEIUIa M TEIJIOBBIX CETEH O Hayajla MPOEKTUPOBAHUS
JOJDKHBI  OBITH IOJy4EHbl pa3pellieHHss M TEeXHUYECKHE YCIOBHMS Ha MPHUCOEIUHEHHE OT
HHEProcHadKaroIel OpraHu3aluH.

I'padrueckast yacTh BBINOIHAETCS B BUJIE pabounX YyepTexel, UMEIOIIUX CTeIeHb TOYHOCTH U
JeTalln3ally, JOCTaTOYHYIO JUIsl KAUECTBEHHOTO IIPOU3BOCTBA CTPOUTEILHO-MOHTAKHBIX PadOT
B CPOKH, 00€CIIeUnBalOIIe CBOEBPEMEHHBIE BBOJI B KCILTyaTalMIO IPOEKTUPYEMOT0 0OBEKTa.

OO0beM  BBIIABAaEMOM  3aKa3yMKy TEXHHUYECKOM JIOKYMEHTalluM) B TOM YHCIE IO
cneuudukanusaM Ha 0oOOpyIOBaHHE, C TPWIOKEHUSIMH W CMETaMH, OIpeNesIeTcs
HOMEHKJIATYpOH y3JI0B pabo4MX uepTekell HCTOUYHUKOB TeIljla ¥ TEIUIOBBIX CETEH MM COCTaBOM
TUIIOBOTO ITPOEKTA B CIIy4ae €ro MpUBS3KH.

[IpyMeHeHHbIE B MPOEKTE CTAaHIApThl, HOPMBI, YEPTEKU THUIOBBIX KOHCTPYKLUHN [eTalieH,
OTJENBHBIX AJIEMEHTOB U Y3JI0B, @ TaKXe BPEMEHHBIX COOpPYKEHHH B 00BEM BblIaBaeMoi
3aKa3YMKy TEXHUYECKOM JOKYMEHTallMM HEe BXOIAT U MOTrYT OBITb OTIIPaBJIECHbl Ha
CTPOUTEJNIBHYIO TUIOIIAJKY IO JOMOJIHUTEIBHOMY 3a1pocCy.

JleTanupoBOYHbIE YEPTEKM METANIMYECKUX KOHCTPYKIMH M HECTaHAapTHU3UPOBAHHOTO
o0opyoBaHUsl  Pa3pabaThIBAIOTCA  OPraHU3ALUSAMH,  OCYIIECTBISIOIIMMH  CTPOUTEIIBHO-
MOHTa)KHbIE PAa0OTHI, JTUOO MPOEKTHOW OpraHM3alled Mo OTAEIbHOMY JoroBopy. Takxke mo
OTJENILHOMY JIOTOBOpY odopmisieTcss pa3paboTka KOMIIOHOBOYHBIX dYepTekell KOTeIbHBIX
arperaTtoB M KOTEJIbHO-BCIIOMOTaTeIbHOTO 000py10BaHU (TIbUIEra30BO31YX0IPOBOOB) K HUM.

[Ipy BBINOJHEHWHM MOHTAXXHO-COOPOYHBIX YEpTEXeW TEXHOJIOIMYECKHX TpyOONpOBOOB
UCTOYHUKOB Tela, Kak TMpaBWIO, HEOOXOJWMO HCXOJUTh U3 YCIOBHS HX 3aBOJICKOIO
U3TOTOBJICHUS U OJIOYHOH MOCTaBKHM HE3aBUCHMO OT JIaBJICHHUS TETJIOHOCUTEIEH.

10.5. IlepeyeHb OCHOBHBIX HOPMATHBHBIX MATEPHAJIOB

[lepeueHb OCHOBHBIX HOPMATHUBHBIX MaTEPHANOB, KOTOPHIMU HA/JICKHUT IOJIB30BATHCS MPHU
pa3paboTKe MPOCKTOB MPOMBIIIJICHHO-OTOMUTEILHBIX KOTESIBHBIX U TEIJIOBBIX CETEH, MPUBEICH
B Ta6x. 10.1.

Tabmura 10.1

Hep CYCHb HOPMATHUBHBIX TOKYMCHTOB
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Ne

- HaumenoBanune nokymeHra CaezieHus 00 YTBEPXK/ICHUU IOKYMEHTA

1 2 3

1 |CHull 1.02.01-85 WMuCcTpykmmss o cocraBe, mopsangke|locctpoit CCCP, 1985 r. ¢ yTrouHeHWsIMH U

pa3pabOTKH, COTNIAaCOBAaHWM M YTBEP)KACHUS IPOCKTHO-
CMETHOH IOKYMEHTAaIlMd Ha CTPOUTEIHCTBO MPEITPHATHH,
31aHUH U COOPY>KEHUH

n3Menenusmu 1986, 1987 u 1988 r. 1.

2 |CHull 11-35-76. KorensHbie YCTaHOBKH. Hopwmsr [Iocerpoit CCCP, 1976 . ¢ m3menenuem 1977 r.
MIPOCKTUPOBAHUS
3 |CHull 2.04.07-86. TemoBkIe ceTn T'occrpoit CCCP, 1986 T.
4 |CHull 2.04.08-87. I'a3ocHabxeHne T'occrpoit CCCP, 1987 .
5 |CHull 2.04.14-88. TemumoBast m3onsmust obopynosanus u|locctpoit CCCP, 1988 r.
TpyOOIIPOBOJIOB
6 [[IpaBmma ycrpoiicTBa 1 ©Oe3zomacHocTH HdKcruTyatanmu |["ocroprexnanzop CCCP, 1988 .
MIApOBBIX U BOAOTPEHHBIX KOTIIOB
7 |llpaBuna ycrpoiictBa U ©Oe3omacHoi  skcruryaTanud [['ocroprexnanzop CCCP, 1987 r.
COCYJIOB, pabOTAIONIHX I10]] JaBJICHUEM
8 |I[IpaBuia 6€30MaCHOCTH B ra30BOM XO35HCTBE T'ocroprexnaazop CCCP, 1979 1.
9 |[IpaBuia ycrpoiictBa u  Oe3omacHoi  skcrutyartaruu |["ocroprexuanzop CCCP, 1970 r.
TpyOOIPOBOJIOB Napa U ropsiueii BOJBI
10 |[IpaBuna TeXHUYECKOW  AKCIUIyartauuu  anexTpuueckux | Munsnepro CCCP, 1976 r. c usmenenuem 1983 r.
cTaHnui u cereil. M3nanue TpuHAIIATOC, IEpepabOTaHHOE
1 JIOTIONIHEHHOE
11|IIpaBuna yctpoiictBa u  Oe3omacHO#  skcrutyaranu |"ocroprexuamzop CCCP, 1969 r.
IPYy30I0IbEMHBIX KPaHOB
12| HopMBI TEXHOJIOTHYECKOTO  MPOEKTHUpOoBaHUA TeruioBbX | MursHepro CCCP, 1981 r.
anekTpuyeckux cranuui BHTII 81
13|HopMmeI pacdera 31eMEHTOB MApOBBIX KOTIOB Ha MPo4YHOCTH | ['ocroprexnamzop PCOCP, 1965 r.
14 |IIpaBuna B3pPBIBOOIIACHOCTHU toruBononad | Muunsnepro CCCP, 1973 1.
3JIEKTPOCTAHLIMH
15| IIpaBuna B3pPBIBOOE30MIACHOCTH YCTaHOBOK quist | Munsnepro CCCP, 1974 1.
NIPUTOTOBJICHUS! W CKHUTAaHUS TOIUIMBA B IBUICBHIHOM
COCTOSTHHH
16| Texanueckne T1peboBaHms 1O  B3pbIBoOe3omacHOcTH | MuasHEepro CCCP, 1974 r.
KOTENBHBIX YCTaHOBOK, pa0OTalOIMX Ha MasyTe WIH
IIPUPOHOM rasze
17 |llpaBuna TexHuku Oe3omacHocTH Tpu  dKcinryatanuu | Munsuaepro CCCP, 1983 r.
TEIUIOMEXaHUYECKOTO 000pYAOBaHMSA DJICKTPOCTAHIMHA U
TEIJIOBBIX CETEH
18|Bpemennbie  MeToaMYeckue  ykasaHus 1o BbiOOpy|Munsuepro CCCP, 1978 r.
pacueTHOl TeMmIepaTypbl CETE€BOM BOJBI B CHCTEMax
LIEHTPAJIIN30BAHHOTO TEIIOCHAOKEHHS
19|Meroauka onpeneneHuss BaJOBBIX BbIOpOCOB BpeaHbIx |Munanepro CCCP, 1983 1.
BeIleCTB B aTMocepy  OT  KOTIOB  TEIUIOBBIX
anekrpoctannuiit MT 34-70-010-83
20| Meroamka pacdyeTHoro onpeeeHus BEIOpOocoB [MunsHepro CCCP, 1987 T.
OcH3(a)upeHa B arMocdepy OT KOTJIOB TEIUIOBBIX
anekrpoctannuii PTM BTH 02.003-88
21|Pacuer BRIOPOCOB 3arps3HSIONIMX BEIIECTB MpH cxkuranud |M3man [NockoMrumpomeroMm B coctaBe "COopHHKA
TOIUIMBA B KOTJIAX NMPOM3BOANTEIBHOCTHIO 10 30 T/4 METOAMK IO pacyeTy BBIOPOCOB B armocdepy
3arpsA3HSIONINX BEILECTB pa3IMYHBIMA
npousBojacTBamu”, 1986 .
22|Bpemennass wuHCTpyKims o cocraBe U odopmiieruu |[TIM Canrexmpoekr I'occrpost CCCP. 1981 1. ¢
TEXHOJIOTHYECKUX  pabouymx  depTe)kell  KOTENbHBIX |M3MeHeHHneM 1984 r.

ycranoBok TMH 01-81

11. IPOMBIIIJIEHHAS CAHUTAPUSA

11.1. BogocHa0skeHMe M KaHAJIU3ALUA

11.1.1. TeXHUKO-PKOHOMHUYECKOE 00OCHOBAHUE
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Ha ocHoBanuM 3ajaHui TEXHOJIOTMYECKUX OTJIEJIOB U IITATHOTO PaclnucaHusi B COOTBETCTBUU
co CHull onpenensiercst noTpeGHOCTh NPEANPUATHS B BOJE HA MUTHEBbIE U POU3BOICTBEHHbBIE
HYKJIbI, KOJIMYECTBO OBITOBBIX U MPOU3BOJICTBEHHBIX CTOYHBIX BOJI TIO OYEPEISIM CTPOUTEIHCTBA.

[Ipu pacumimpeHun W PEKOHCTPYKLUMHM  JIEUCTBYIOIIETO MPEANPHUATUS  YUYUTHIBACTCSA
(dakTHYeCKOe BOAOMOTPEOIICHNE U BOJIOOTBEICHHE, CYIECTBYIOIINE COOPYKEHUS U CETH.

B cooTBeTcTBUM C MOJUTUKON pecypcocOepekeHus TJaBHBIM HaIpaBICHUEM B BOJIHOM
XO034UCTBE SIBIISIETCS YKOHOMHOE M PallMOHAJIBLHOE MCIOJIb30BAHME BOJIHBIX PECYPCOB M OXpaHe
OacceliHOB peK, 03ep U APYTUX UCTOYHUKOB OT 3arpsS3HEHUS U UCTOLCHUS.

PaccmarpuBaeTcsi BO3MOXHOCTh MaKCHUMAaJIBHOTO HCIOJIb30BAHMS IIAXTHBIX BOJ, BOJ
OCYIICHHSI Kapbepa M JOOYHUCTHBIX OBITOBBIX CTOYHBIX BOJ Ha IPOU3BOJCTBEHHBIC HYKIIbI
NpEANPUSITHS.

[Ipu 5TOM B HMCXOIHBIX MaTepuanax g MPOEKTUPOBAHMS JIOJKHBI OBITH MPE/ICTABICHbI
YTBEP>KJICHHBIE 3a11achl U KAY€CTBO IIAXTHBIX BOJI.

Hcnonb30BaHrEe [TOOYMIIEHHBIX OBITOBBIX CTOYHBIX BOJ Ha IPOU3BOJCTBEHHBIC HYXKJIbI
paspeniaeTcsi Ipu OTCYTCTBUU KOHTAKTa TPYASIIUXCS C BOJOUW WIIM MPU YCIOBUU COTJIACOBAHUS C
COoC.

Ha ocHoBanuMM JaHHBIX O TOJ3EMHBIX W TOBEPXHOCTHBIX BOJOHCTOYHUKAX pailoHa B
COOTBETCTBUU C JAHHBIMU BOJOIMOTPEONIEHUSI MPOU3BOIUTCS BbIOOp HauOoliee HAACKHBIX U
HSKOHOMHUYECKH 11€TIeCO00Pa3HBIX UCTOYHUKOB BOJJOCHAOKEHUS.

Ha ocHOBaHWM THAPOJIOTHYECKHMX M TUAPOTEOIOTUYECKUX JaHHBIX, KapTorpaduueckux
MaTepUaJOB M TEHEPAIBHOTO IUTAHA PEIIAeTCs CXeMa BHEIUIONIAJI0YHOTO BOJOCHAOKEHUS U
KaHAJIW3alUH, ONPEAEIISIIOTCS TUIIBI U KOJIMYECTBO COOPYKEHUM.

Ha  tepputopum  mpOMIIIOMIAJKK  MPEAYCMaTpUBAETCA  OPraHU30BAHHBIA  OTBOJ]
MOBEPXHOCTHBIX CTOYHBIX BOJ C BOJOOTBEJIECHUEM Haunboliee 3arpsi3HEHHONW YacTU JOKIEBBIX U
TaJbIX BOJ HA OYUCTKY.

CreneHb OYUCTKU CTOYHBIX BOJ ONPEIEISIETCS PacueToOM Ha CMEIIEHHE C BOAOW BOJOEMA B
coorBeTcTBUU ¢ "CaHUTapHBIMH TMpaBUJIAMU M HOPMAaMH OXpaHbl IMOBEPXHOCTHBIX BOJ OT
3arpsizHeHus” Ne 4630-88, a npu HMCHOAB30BAHMM Ha MPOU3BOJICTBEHHBIE HYXIbl - B
COOTBETCTBUM C TPEOOBAHUSIMHU, TMPEABIBISIEMBIMH K KA4eCTBY BOJbI MPOU3BOJICTBOM.
OmnpenensieTcss YUCIEHHOCTD 11€Xa BOJJOCHA0KEHHS U KaHATU3al[1H.

Kpatkas nosicHuTenpHas 3amnmcka J0JDKHA COJIEPKaTh OMUCAHUE MPUHIUITUATIBHBIX PEIICHUMA
M0 BHE IJIOIaJI0YHOMY BOJJOCHA0KEHUIO U KaHATU3alluH, B TIPOEKTE CIEAYyET MPUBECTH:

TaOIHUIBI BOJOTIOTPEOJICHHS M BOJIOOTBEACHUS;

BOJIOXO3SMCTBEHHBIHA OallaHC;

CUTYAIIMOHHBIN TIJIaH C pa3MEIICHUEM COOPYKEHUM BOJIOCHAOKEHHS M KaHATH3aIlUH.

[Ipy oTCyTCTBMM y 3aKa3uMKa pa3peuieHuss Ha CHENUalbHOE BOJOUCIIOIb30BAHHE
MuHBO/IX03a Ha CTaJMM aKTa BHIOOpA IIJIOMIAOK 3aKa34MK MOJydaeT pa3pelieHue Ha CTaJuu
T30, cornacoBas npoekT npeasaputenbHo ¢ COC u HYPOH.

Marepuansl JJis COTIACOBAHUS MOTYT OBITh MOATOTOBJICHBI MPOEKTHOM OpraHU3aIMei Mo
OTZIEIILHOMY JIOTOBOPY C 3aKa34HKOM.

11.1.2. [Ipoekt (paGouuii mpoeKT)

[Ipu pa3paboTke TpOeKTa Ha OCHOBAaHMM MCXOAHBIX JAHHBIX IO BOJOCHA0XKEHUIO U
KaHaJM3aluu OMNPEENAoTCS pacXoJbl MHUTHEBOM, MPOU3BOJACTBEHHOW MU OOOPOTHOH BOJBI,
KOJIMYECTBO OBITOBBIX U MPOU3BOJICTBEHHBIX CTOYHBIX BOJI, MOJUICKAIIUX OYUCTKE, OTBEJCHUIO U
MOBTOPHOMY HCIIOJIb30BaHNI0. B To/13eMHBIE BBIPAOOTKH CIIENyeT IMOJaBaTh BOJY MHUTHEBOTO
KayecTBa.

ITo cormacoBanuto ¢ COC momyckaeTcst UCIOIb30BaHNE 00€33apa)KEHHOM IaXTHON BOJIBI.

st cHaGkeHusi TOPHOPAOOUMX Ta3MPOBAHHOW MHUTHEBOW BOJOHM CIEAyeT MPOCKTHUPOBATH B
coctabe ABK muTheBBIE CTaHIMHM B COCTAaBE MOMELICHHS [JIi MPUTOTOBJICHUS Ta3upPOBAHHOMN
BOJIBI MJIM Yasi, TOMEIEHUSI XpaHEHUs (IIir, MOHKU (HIIsT.
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[Tpu o4epemHOCTH CTPOUTENHCTBA BBIACISIOTCS PACXOJbl Ha MTyCKOBOW KOMILIEKC U OYepen
CTPOUTEILCTBA.

OrnpenensroTcss pacxobl BOJbI Ha MPOTHUBOIOXKAPHBIE HYXK/bI, KOJWYECTBO TMOXKAPOB, HX
MIPOJIOJKUTEIIBHOCTD.

[ToxpbiTHE MOTPEOHOCTEN B XO35IMICTBEHHO-IIUTHEBOW M IPOU3BOJCTBEHHON BOJE IODKHO
OCYIIECTBIISATHCS OT CJICIYIOIIUX UCTOUHHUKOB:

IIOJ3EMHEIC BOJIbI;

MMOBEPXHOCTHBIC BOJIBI;

[IaXTHBIC BOJBI M BOJBI OCYIICHHS Kapbepa,

JIOOYHIIICHHBIC MPOM3BOACTBEHHBIE U OBITOBBIE CTOYHBIC BOJABI IMPH OTCYTCTBHHM KOHTAKTa
TPYIALLUXCS C BOAOK.

Jlns yMeHBIIIEHUST BOJIbI M3 MCTOYHUKA M 3alUThl UX OT 3arps3HEHUN CTOYHBIMU BOJAMH
cleayeT IpeaycMaTpuBaTh CACAYIOIMINE MEPOTIPUSITHS:

MTOBTOPHOE MCITOJIb30BaHUE BOJIBI;

000poTHOE BOIOCHAOKEHUE, 0ECCTOYHOE BOJOCHAOKEHHE.

Bp1O0Op HMCTOYHHMKOB BOJIOCHAOXKCHHS TPOU3BOJIUTCA HA OCHOBAHHMHM THAPOJIOTHYECKHUX,
THIPOTEOJIOTUIECKUX, TOMOTPAPUICCKIX U CAHUTAPHBIX M3BICKaHWH. VICTOYHHUK XO035SHCTBEHHO-
MUTHEBOTO BOJOCHAOXKEHUS JIOJDKEH yAoBieTBOpATh TpeboBanusm ['OCT 17.13.03-77.
PazpabaTpiBatoTcsT 30HBI CAaHMTAPHOW OXpaHbl. llpu pacmMpeHUd ©  PEKOHCTPYKIUU
OPEINpUATHST PACCMATPUBACTCS BO3MOKHOCTh PACIIMPEHHS CYIIECTBYIOUIUX COOPYXEHUI
BojocHaOx)eHua. OTKa3 I0JKEeH ObITh 00OCHOBAH.

Jns  X03sHCTBEHHO-TIUTHEBOIO BOAOCHAOXKCHUS HOJDKHBI MaKCHMMAaJIbHO MCIIOJIb30BaThCS
moa3emMubie BOAbl. OTKa3 OT HCIOJB30BAaHHMS IOJ3EMHBIX BOJ JOKEH OBITh OOOCHOBAaH.
Hcnonp3oBaHue MOA3EMHBIX BOJ JUIsl MPOW3BOACTBEHHBIX ILIENEH JOMYCKAaeTcs C pa3perieHUs
Munsoaxo3a.

DKCIlyaTalluOHHBIE 3arachl MOJ3EMHBIX BOJ JTOJKHBI ObITh yTBepkaeHsl B I'K3 miu TK3
P CMETHOH CTOMMOCTH Bono3abopa Beime 500 Toic.py6. KauecTBO BOBI Ha MUTHEBBIC HYKIBI
JOJIKHO yIoBIeTBOPSTH TpeboBanus [ OCT 2874-82.

KadecTBO mpon3BOACTBEHHON BOABI OMPEIEIAETCS TEXHOIOTUUECKUMH TPEOOBAHUSMH.

B cooTBeTcTBHU € KaUECTBOM HCXOIHOM BOJIBI ONpeessieTcsi MeToa 00pabOTKH BOJBI, COCTaB
OYMCTHBIX COOPYKEHUH, pacyeTHbIe J03bI peareHToB. [Ipu OYEpEeTHOCTH CTPOUTEIHCTBA
BBIJICTISIIOTCSL COOPYKEHHUsI IEPBOM 0Uepe/in, a TAK)Ke Ha MyCKOBOW KOMILIEKC.

OOGOpOTHBIE CHUCTEMBI BOJOCHA0XKEHUSI CIEAYyeT MPOEKTHPOBATH ISl 3arps3HEHHBIX BOJ C
OUMCTHBIMU COOPYKEHHSIMH, JUIsI HATPETHIX YCIOBHO-OUMCTHBIX BOJI - C OXJIaIUTEIISIMH.

C 1enpio MpeoTBPAIEHUS COJIEBBIX OTI0KEHUM H CHUKEHHUSI CKOPOCTH KOPPO3HH METallIa B
cUcTeMax OOOpPOTHOTO BOJOCHAOXKEHHs CIIEyeT HCIOIb30BaTh B KadyeCTBE pPEareHTOB
docdopconepxkamue komrnonentst MIOMC, ITID, ODAd, a Ttakke HOBBIE CTAOMIM3ATOPHI U
JUCTIEPraTOPHI.

B xauecTBe oxsiaguTens peKOMEHAYeTCS MPUHUMATh anmapaThl BO3YIIHOTO OXJIAKIECHUS 03
KOHTaKTa BOJIbI ¢ BO3yXOM. [10 BO3MOXHOCTH clieyeT yTUIN3UPOBATh TEIUIO HArPEThIX BOJI.

OIHOBPEMEHHO C BOJIOCHAOKEHUEM MPEANIPUATHS PEIIACTCS U KaHATU3aIIHs.

CucreMbl KaHATM3AKUY, KaK IPABUIIO, POSKTUPYIOTCS pa3ieibHbIC.

JoxxneBble W Tanmble BOJBI, HamOoOJiee 3arps3HECHHBIE B3BEIICHHBIMU BEIIECTBAMH U
He(TENPOAYKTaMHU, MJOJDKHBI TOJBEPraThCs JIOKATbHOW oOuMcTKe. [IpHeMHHKOM TOKIEBBIX
CTOYHBIX BOJ CJEAyeT 1O BO3MOXHOCTH NPHHUMATh XBOCTOXPAHWIWIIE WA OTCTONHHUK
KapbEePHBIX BOJ.

[Tpon3BOJICTBEHHBIC, JIOKICBBIC M OBITOBBIC CTOYHBIC BOJBI IIOCIIE OYHCTKH JOJKHBI
MCIIOJIb30BATHCS JUISI IIPOU3BOICTBEHHOTO BOJIOCHA0KEHUS U OPOILICHUS CEITbCKOXO035HCTBEHHBIX
3eMeJlb.

JloouniiieHHbIe OBITOBBIE BOJIBI CIIEYET HCIIOJIB30BaTh B KAueCTBE MOMAMUTKH OOOPOTHOTO
BOJIOCHA0KEHUS TaM, T/I€ HET KOHTAKTa TPYASIINXCS C BOJOM.
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Jns ynaneHus: U3 MOJ3EMHBIX BBIPAOOTOK BAarOHETOK C OBITOBBIMU CTOKaMH CJEIyeT Ha
IPOMILIONIA/IKAX POEKTUPOBATH 3/1aHUS CIMBHBIX CTAHLIUHI C XJIOPATOPHOI YCTaHOBKOM.

ITpu ycnoBuM cmycka CTOYHBIX BOJ B BOJOEM CTEIEHb OUMCTKU ONPEIENSIETCS pacdeToM B
cooTBeTcTBUM ¢ "CaHUTapHBIMU INpaBWIAMH U HOPMAMHU OXpaHbl MOBEPXHOCTHBIX BOJA OT
3arpsi3HeHuit”. [Tpon3BoauTCs pacuer Ha CMELIEHUE CTOUHBIX BOJ ¢ BoAoi Bogoema no I1JIC.

PanyionanbHble cXeMbl BOJIOCHA0KEHUS M KaHAJIM3ALMU ONPEAEISIIOTCS METOA0M BapUaHTOB
Ha OCHOBE TEXHUKO-DKOHOMHYECKHUX PACUETOB, YUYUTHIBAIOIIMX PACXOIbl BOJIBI, MOTpPeOHBIC
Haropbl, YAaJCHHOCTb NOTpPeOUTENeH OT MCTOYHMKOB BOJOCHAOXEHHUS, MPOTKEHHOCTb CETH,
penbed MECTHOCTH, CPOKHM BBOJAa B OKCIUTyaTallMI0 IPOMBIIUICHHBIX OOBEKTOB, pPOCT
YHCJICHHOCTH HACEJIeHUs B MIOCEIIKE U T. 1.

B cooTBeTCTBUH C COCTaBOM COOPYKEHMH BOJOCHAO0XEHUS M KaHAIM3AlUM OIPEAEIIeTCs
YHCJICHHOCTD 11€Xa BOJJOCHAOKEHMSI ¥ KaHAJIU3ALUH.

Eciu cTpouTenbcTBO BOJIONPOBOAHBIX U KAHAJIU3ALMOHHBIX COOPYKEHUIN OCYILECTBIISETCS Ha
KOOIIEPAaTUBHBIX Hayajax, JO0JIEBOE Y4YacTHE€ B KalUTAJIbHBIX 3aTpaTax OIpenessercs Io
KaKJ0MY 00BEKTY, HAXOAAILEMYCS B BEICHUU OTAEIIbHBIX BEJOMCTB.

BononpoBoaHble M KaHalIM3allUOHHBIE COOPYXKEHUs (HACOCHBIE CTaHLIMU, IOIKAYKH,
KaHaJM3alMOHHbIE HACOCHBIE CTAHLIMM, OYMCTHBIE COOPYXKEHMs, pe3epByapbl Ul XpaHEHUS
BOJIbl, BOJOHANOpPHbIE OAIlHU) CleAyeT NMPUHUMATh IO TUIIOBBIM IPOEKTaM, pa3pabOTaHHBIM
CHeUaIN3UPOBAaHHBIMU OPTaHU3ALUSMHU.

11.2. OTomjieHne U BEeHTHJISAIUS
11.2.1. TeXHUKO-3KOHOMHUYECKOE OOOCHOBAHUE

HcxonHble JaHHBIE U1 IPOCKTUPOBAHUS:

BU/JI CTPOUTEILCTBA (HOBOE, PacIIuPEHHE, PEKOHCTPYKIINS);

KJIMMaTH4ECKHE JaHHbIE palilOHAa CTPOUTENBCTBA;

TUTYJIBHBIA CIIUCOK 3aHUI U COOPYKEHUH 11O IUIOIIAIKaM C YKa3aHUEM aHAJIOTOB;

UCTOYHUK TEIJIOCHAOKEHUsI, BUJ] U TTapaMeTPhl TEIJIOHOCUTEIS;

reHEepAJIbHBIN IUJIaH.

Ha ocHOBaHMYM MCXOIHBIX JaHHBIX MPUHUMAIOTCS IPUHIUIINAIBHBIE PELICHHS 110 OTOIJICHUIO
W BEHTWIALUHU, ONPEACISIOTCS pacxolbl TEIUIAa M AJIEKTPOIHEPIMH, COCTABIISIFOTCS IITATHI
IbIJIEBEHTUIIALIMOHHOM CITY>KOBI.

11.2.2. [Ipoekt (pabouuii mpoeKT)

Hcxonnsle pnaHHble, npuHATEIE B TOO, mnojexaT YTOYHEHUIO M JONOJIHEHHIO B
TEXHOJIOTHYECKUX M apXUTEKTYPHO-CTPOUTENBbHBIX 3aJaHUsX ¢ mnpuioxeHueMm "CropaBku" o
COOTBETCTBUHM (HECOOTBETCTBUH) OOBEMHO-IUIAHUPOBOYHOIO PELICHHUsS YTBEpXKIEHHOMY Ha
MpEeABIAYIIEN CTaUN.

CoctaB 3ajaHusi Ha TMPOEKTUPOBaHHE JoJkeH coorBercTBoBaTh "Cranpmapry (CTII)
OopraHu3anuu-pa3padboTyrka JOKYMEHTAMHU'" 110 KOMIUIEKCHOW CHCTEME YIPaBJIEHUSI KaueCTBOM
npoektupoBanus (KCYKII).

HcxoaHble 1aHHbIE SBISIOTCS OCHOBAHUEM JUISI BBHIIIOJHEHUS! pAacue€TOB CHCTEM OTOIIECHUS,
BEHTWJISILIMH, ABIMOYJAJIEHUs (MIpH HE0OXOAMMOCTH), BbIOOpA OTOMUTENLHO-BEHTHIILIMOHHOTO
000py/10BaHUs U ONPE/EIICHUS IITATOB MbUIEBEHTUISIIMOHHON CITYy»OBbI B IIOJTHOM COOTBETCTBUU
C JICHCTBYIOIIMMH HOpPMAaTHUBHBIMH JOKyMeHTamMM u "HopmaMm TEXHOJIOIMUYECKOTO
MIPOEKTUPOBAHUS TOPHOIOOBIBAIOIINX MPEINPUITUNA € TIOJ3EMHBIM CIIOCOOOM pa3zpaboTKu".

s yMeHpIIEHMsI KOJIMYECTBA BPEIHOCTEW, IOCTYNAIOLUIMX B IOMELIEHUS, B IPOEKTAX
JIOJIKEH MPEeAYyCMaTPUBATHCA KOMIUIEKC CIEAYIOIINX TEXHOIOTHYECKUX MEPOIPUSITHIA:

repMeTH3alns TEXHOJIOTHYECKOro 000pyI0BaHuS;

pUMeHEeHHe 000pyI0BaHUs CO BCTPEUHBIMH MECTHBIMH OTCOCAMU;

MCII0JIb30BaHUE aBTOTPAHCIIOPTA C HEMTPAIM3aTOPaMH BBIXJIOIIHBIX Fa30B;

3aMeHa B TEXHOJIOTHYECKOM ITpolecce Oosiee BpeHBIX BEIECTB HA MEHEE BPE/IHBIE U JIp.
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OObenMHEHUE BBHITSDKHBIX M TNPUTOYHBIX CHCTEM MO IieXaM M OTACICHHUAM JIOJDKHO
BBIMOJIHATBCSL B 3aBUCHUMOCTH OT XapakTepa BbLICIAIOIUXCA BpPEAHOCTEH, KaTeropuu
IIPOU3BOJICTB MO B3PHIBONOKAPOOIIACHOCTU U TEPPUTOPUAIEHOMY PACIIOJIOKEHHUIO.

Opranu3anus Bo3ayX0o0MeHa J0JKHA UCKITI0YaTh NEPEHOC BPEJHOCTEH B 30HbI C MEHBLIMMU
3arpsA3HEHUSIMH, O0pa30BaHMsA 3aCTOMHBIX 30H M HE CO3[aBaTh MPENATCTBHA  JUIA
U30METPUUYECKUX CTPYH HaJl ICTOYHUKOM TeIlIa.

Hwxe paccmotpensl crieniupuueckue 0COOCHHOCTH, XapaKTepHbIe IS 3JaHUN U COOPYKEHHUN
TFOPHOAOOBIBAIOIINX MPEIIPUATUI ¢ TOJ3EMHBIM CIIOCOOOM pa3pabOTKH.

[Tpu npoeKkTHpOBaHUM OTOIUIEHHS OAIIEHHBIX KOIPOB M HAJIIAXTHBIX 3/aHUN HEOOXOAMMO
0ocoboe BHUMaHME OOpaTUTh Ha MHQWIBTPALUIO M OOJyBaHHE 3[JaHMs BETPOM IPU pacuere
TEIUIONOTEPD YEPE3 HAPY>KHBIE OIPaXkAAI0IINE KOHCTPYKIUH.

Hcnonb30BaTh Kak JOMNOJIHUTENBHBIM MCTOYHMK TeIJla TEMJIOBBIAEIECHUS OT paboTarolliero
AJIEKTPOOOOPYIOBaHMS, HE BKIOYas WX B TeIUIOBoW Oamanc momemieHuid. [Ipu BeIOOpE
IbIJIEOYUCTHBIX YCTPOMCTB B TMOA3EMHOM JpPOOMJIBHOM KOMIUIEKCE MPEANOYTEeHHE CIEeIyeT
OTJaBaTh (PUIBTPAM C BBICOKOU (IO CAHUTAPHBIX HOPM) CTENECHBIO OYMCTKH BO3yXa OT MBLIH H,
KaK CJEJICTBHE, BO3MOXHOCTbIO €r0 PELUPKYJSALHUM, T.€. AAJbHEHUIIEro HCIOJIb30BAHUSA IPU
IIPOBETPUBAHUM TOPHBIX BBIPAOOTOK. OTO TMO3BOJIMT YMEHBIIWTh [OJAa4y BO3yXa
BEHTWJITOPHO-KAJIOPU(EPHBIMUA ~ YCTAHOBKAMM IJIABHOTO IPOBETPUBAHMS M  MCKIIOYUTH
JIOTIOJIHUTEIBHYIO CHUCTEMY BBIPAaOOTOK JUIsi OTBOJA AaCHUPALMOHHOIO BO3/AYyXa B UCXOSIILYHO
CTpYIO.

B 371aHMAX MONBEMHBIX MalIMH ¥ OAalIeHHBIX KOIPOB MPH HEOOXOIUMOCTH 0071yBa
3JIEKTPOIIPUBOJOB YCTPOMCTBO PELUPKYISALMMOHHO-OXJIAAUTENbHBIX WM PELUPKYIISALHOHHBIX
YCTaHOBOK BBIIIOJHATH TOJIBKO IO CHELMAIbHBIM TEXHOJOTUYECKUM U CTPOUTEIbHBIM 3a/1aHUSAM,
a TaKk)Ke TEXHUYECKUM YCIIOBHSIX, TOJIyYEHHBIM OT 3aBOJa-U3rOTOBUTENS 3JIEKTPOIBUTATEIS.

Jnst OoppOBI ¢ IIyMOM OT BEHTYCTAaHOBOK M CHW)KEHHUS €r0 JI0 YPOBHS HOPMHPYEMOMU
BEJIMYMHBI CIIeIyeT NpeaycMaTpuBaTh:

no00p BEHTHIATOPOB Ipy MakcuMaibHbIX KII/ 1 JOmyCTHMBIX OKPYKHBIX CKOPOCTSIX;

YCTAHOBKY BEHTAarperaTtoB Ha BHUOpPOM3O0JMPYIOLIMX OCHOBAaHMSX U, Kak IIPaBUJIO, B
M30JIMPOBAHHBIX IMOMELICHUSX C 3BYKOIOIJIOLIAIOUIEH OONMIIOBKOM, pa3padoTaHHOW B
ApPXUTEKTYPHO-CTPOUTEIBHOMN YaCTH IPOEKTa;

000py/I0BaHNE MIYMOIIYIIMTEISIMU MPUTOYHO-BBITSDKHBIX CUCTEM (IIpU HEOOXOJUMOCTH T10
pe3yspTaTaM paciyeToB);

YCTaHOBKA Ha MIPUCOEAMHUTEIBHBIX MATPyOKax BEHTArperaToB 3J1acTUYHBIX NaTPyOKOB.

CocraB mpoekrta (paboumii MpoekT) AomkeH oTBedaTh TpeboBanusiM [OCT 21.602-79 (CT
COB 3216-81). B noscHeHusax Ha 3arjlaBHOM JIUCTE, KPOME KPATKOTO HM3JI0KEHHUS MPUHATHIX
peleHni Mo cucTeMaM OTOIUIEHHS M BEHTWIALUH, HEOOXOAMMO H3J0XKHUTh TpeOOBaHHS K
MOHTaXXy M OOCIY)KMBaHHIO YCTaHOBOK, IPHUBECTU IE€pPEUEHb BHUJIOB DPAOOT, ISl KOTOPBIX
HEOO0XO/IMMO COCTaBJIEHHE aKTOB OCBMJETEILCTBOBAHMS CKPBITHIX padOT, a Takke NepedyeHb
IPOrPECCUBHBIX PELIEHUH, MTPETYCMOTPEHHBIX POEKTOM.

Ha ctagun "[IpoekT" mosicHuTeNbHas 3aMucKa MPUBOAUTCS JUIl MHIUBUAYAIbHBIX 00BEKTOB,
JUTSL TUTIOBBIX M TIOBTOPHOIIPUMEHSEMBIX - TOJIBKO CChIJIKAa HA UEPTEKU.

B tabnuunoil Gpopme MpUBOAATCSA JaHHbBIE IO PacXojaM TeIUla U YCTaHOBOYHOM MOIIHOCTH
AIIEKTPOJIBUraTeNIel, XapaKTepUCTUKAa OTOMHUTEIbHO-BEHTUISLIUMOHHOTO o0opynoBanus. Jlis
3/1aHUH ¢ 0c000 CIOKHBIMU CUCTEMaMH OTOIUICHUS! M BEHTHIISLIUH BBITOIHAIOTCS YEPTEXKH.

B cocrtas "IIpoekTta" BXOAST 3aKa3Hble crienu(UKALUN U IEPEYHH 000pYI0BaHUS.

Tabnuibl BO3AyXOOOMEHOB U MECTHBIX OTCOCOB BXOJSAT B PACUETHYIO YacTb M XPAHATCS B
apxuBe pa3paboTUHKa MPOEKTa.

12. OXPAHA OKPYXAIOIIEW ITPUPOJHOM CPEBI (OOIIC)

12.1 O0ume moJioKeHus
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Pa3paboTky MeponpHsTHii IO OXpaHEe OKPY)KAIOLIEH MPUPOJHON Cpesbl B MPOCKTAaX CIEIyeT

OCYIIECTBIISITh B COOTBETCTBHH C HOPMATUBHBIMU TPEOOBAHHUSIMHU, M3JI0)KEHHBIMU B HACTOSIIHX
HTII (pa3nen 17).

HpI/I IIOATOTOBKE 3adaHHs Ha IIPOCKTHPOBAHUC 00BeKTa PYKOBOJACTBOBATHECA IICPEYHEM

UCXOJIHBIX JIaHHBIX, TPHUBEJACHHBIX B Tabmuie 12.1, KoTOopble HEOOXOIMMO MOJYYUTHh OT
3aKa3yduKa, JTM0O0 OT CHelUuaIn3upPOBAHHBIX OpraHu3aIuii 1 BeinoaHeHus paszaena OOIIC.

Tabmuua 12.1

Hcxonnple qaHHbIe, HEOOXOAMMBIE 11 BhINoJHeHUs pasnaena OOIIC

Bo3MOXHBIE HICTOYHUKH

Haumenosanue IIpumeuanus
T, nHpOpPMATNH
1 2 3 4
1 [[eonormueckue, rumporeojoruueckas W  HWHXEHEpHO-|TeppuTtopuanbHbie -
reoJIOTMYECKUE KapThl pailoHa MPOEKTUPOBAaHUS U pa3pe3sl K |ynpasieHus Munreo, I'YI'K
aurm (M 1:10000, 1:25000) CCCP
2 |XapakTepucTHKa THAPOTEOIOTHIECKUX YCIIOBHIA palioHa Opraam3anmu  MuHTEO W -
MunBogx03a
3 |XapakTepHuCTHKa IO CYIIECTBYIOUINM THIPOTCOIOTHYECKIM -"'- -
Y THJIPOJIOTHIECKUM PEXHUMHBIM CETIM
4 |Csenenust 00 HCTOYHUKAX 3arps3HEHUS Opranuzanuu -
I'ockommpupoasl,
Mumnspasa, Mcnosnkoma
5 |XapakTepucTHKa NPEeINPHUATHS KaK UCTOYHHKA 3arps3HEHHUs |3aKa3uuK npoekTta, | Tombko UL
BO3JLyIITHOTO ¥ BOJHOTO OacceiHOB HcnomkoMsl, OTJETIbI | AEHCTBYIOLINX
["'ockoMpupo bl NPEANIPUSATHI
6 |danHbIc HMHBECHTAPH3ALUH HCTOYHHKOB BBIOPOCOB | 3aKa3YMK MPOEKTa, -
(cormacoBaHHbIE ¢ OpraHu3anuiAMu ['ockoMruapomMera) OpraHu3aIu
lN'ockomrunpomera,
I'ockoMIpupoab!
7 |Ilnan-rpadux xonTponst 3a cobOmogenuem I[1JIB  Ha|3aka3uuk npoekTa Tomnbko JUIs
NpEeANpPUSITHI JeHCTBYIOIIUX
IpeIpUITHH
8 |Bum TomiMBa, €ro MECTOPOXKACHHE U (PUIUKO-XHUMHUICCKHIA - -
COCTaB
9 |DKoJOrHYecKuii macmopT M- Tomnbko
JIECTBYIOIIETO
TIPEAIIPUATHS
10 | Texnuyeckas xapaktepuctuka aeiictyronmx KOC u BOC -''- -
11 |Mecra yTunu3anyu 0CaJKoB U OTX0JIOB POU3BOICTBA - -
12 |bamanc CYIIECTBYIOMIETO BOJOMOTPEOICHUS u - -
BOJIOOTBEIGHUSI C  XapaKTePUCTHUKOW  CTOYHBIX  BOJ
(X030BITOBBIE, PONU3BOJICTBEHHBIE U JIMBHEBBIC)
13 |Hammuue KOHTPOIIS 32 BOJOMOTPEOICHHEM, BOIOOTBEICHIEM - -
M €r0 XapaKTEepPHUCTHKA
14 |TunpaBnuueckas XapakTepHCTHKa BOJHBIX 00BekTOB B|TeppuropuansHoe -
palioOHe CTPOUTEIHCTBA yIpaBJeHUE Mumsreo,
OpraHM3aIn
I"ockoMIIpHpoIBI
15 | TeppuTopunanbHas KOMIUIEKCHAS! CXeMa OXPaHbI TPUPO/IBI Opranuzanuu -
I'ockoMmpuposl,
HcnosnkoMbl
16 | lannble WHBEHTApH3aLUH 3eMenb, U3bIMaeMBIX | 3aKa34uK MPOEKTa, -
OpeANpUsITHEM, C  yKa3aHWEM  3eMJICHIOJIB30BATENEH. | TPeAIPUATHS
ATpOXMMHYECKHI aHAJM3 CIO0EB MOYBHI M KapTa MOYBEHHBIX |['ocarpomnpoma, VcrionkomMsr
pasHocTei. CBeieHNs 0 HAJTMYUHN MHTOMHHUKOB MOCAIOYHBIX
MaTepHaJIOB
17 |3akmrouenue 00 OTCYTCTBHHM (HamM4Wu) Ha TeppuTopuH |cmonkomser -

IIPOEKTUPYEMOI'0  NPENIPUATHS IaMATHUKOB  HCTOpUH,
KYJbTYpPbl, apXUTEKTYPbl, IPUPOJHBIX 3aII0BETHUKOB U JIp.
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12.2. MeponpusITHsI 10 BOCCTAHOBJICHUIO TEPPUTOPHIi, HAPYLICHHBIX IIPH CTPOUTEIbCTBE
M IKCIIyaTAMM NPeINPHUATHS, H BHEILIOIIA/I0YHOE 03eJIeHeHHEe U CAHUTAPHO-3a1UTHAs
30HA

12.2.1. MeponpusiTis o BOCCTAHOBJIECHUIO TEPPUTOPUIL

B cootBercTBUU ¢ coctaBoMm mpoekrta, ycraHoBieHHbIM CHull 1.02.01-85 u "OcHOBHBIMU
MOJIOKEHUSAMU O PEKYJIbTHUBAIMM 3€MeJb, HapYUICHHBIX IpH pa3paboTKe MEeCTOPOKIECHUMN
MOJIE3HBIX  HCKOMAaeMbIX....", B TIPOEKTE pPacCMATPUBAIOTCS BOMPOCHI  PEKYJIbTHBALUU
HApPYIICHHBIX TOPHBIMU Pa3paboTKaMH 3eMEllb.

[TpuHMMasl BO BHUMaHUE, 4TO MPHU IMOJA3EMHOM CIOcO0e BeleHHs pado0T HAa TOBEPXHOCTH
MPOUCXOJSIT MHUHUMAaJbHBIE HApYyLIIEHUS 3€Mellb, B MPOEKTaxX CleAyeT MpeaycMaTpUBaTh
PEKYJIbTUBALIMOHHBIE PAa0OTHI, TJIABHBIM 00pa3oM, TOJBKO Ha TOBEPXHOCTH OTBAJIOB IYCTHIX
MOpOJI, OTCHIIAHHBIX B KOHEYHOE MOJIOKEHHE, MOJrOTaBIMBasi MOBEPXHOCTh ISl OyAyIIEero
UCIIOJIb30BAHUS B  CEJIbCKOXO3SWCTBEHHBIX WJIM  JIECOXO3SAWCTBEHHBIX IEJIIX, M Ha
XBOCTOXPaHWJINIIAX, 3aII0JIHEHHBIX 10 MPOEKTHOM OTMETKH.

B npoekTe Ha mepBOM 3Tare peKyJIbTUBAIMOHHBIX PabOT ClIeyeT MpeaycMaTpruBaTh 0ObEMbI
paboT u 3arpaThl B CBOJHON CMETE€ Ha CHSTHE, TPAHCIOPT M CKIAJUPOBAHUE MOYBEHHO-
pPacTUTEIBLHOTO CJIOSI B CHEIUATBHBIM OTBAJI JIsi XpAaHEHUsI €r0 JJO MOMEHTA MCIIOJIb30BaHUS TIPH
PEKYJIbTUBALIMOHHBIX paboTax.

[Ipu BeneHMH MOA3EMHBIX TOPHBIX PabOT ¢ OOpyIIEHHEM Ha MOBEPXHOCTU B KOHTYPE 30HBI
o0OpylIeHHs MpeayCMaTpUBATh CHATHE TOYBEHHO-PACTUTENLHOTO CIIOS C LIEJIbI0 €r0 COXPaHEHUS.
[Ipu »TOM 00s3aTE€NPHO YUYWUTHIBATHh KAJCHAAPHBIN IUTAH BEACHHUS TOPHBIX padboOT Jyis yuyera
MPOJBMKECHHS] (PPOHTA 30HBI OOPYIICHUS] HA MMOBEPXHOCTH ISl M30EKaHUS MPEKICBPEMEHHOTO
KOHCEpBUpPOBAHUS  3€Mellb, OCOOEHHO IPU  PACMOJIOKEHUH  MECTOPOXKIECHUH  TOJ
CEJIbCKOXO3SUCTBEHHBIMU YTOJIbSIMH.

CHsTHE U COXpaHEHHE MOYBEHHO-PACTUTEIHLHOTO CJIOS CJIEYeT TakyKe MpeAyCMaTpuBaTh Ha
TEPPUTOPUSIX MPOMBIIIIICHHON 3aCTPOUKH PyTHUKA.

BricoTy BpeMEHHBIX MOYBEHHBIX OTBAJIOB U OTBAJIOB MOYBOOOPA3YIOIIUX TPYHTOB MPUHUMATh
He 6osnee 10 m. Mx pa3Mernienue npeaycMaTpuBaTh Ha CyXHX BOAOpa3elbHbIX ydacTkax. Jlis
MpEeIOXpPaHEHUs] OT BETPOBOM M BOJHOM HSPO3WM HMX TOBEPXHOCTh 3aCe€BAaThb MHOTOJETHUMU
TpaBamH.

12.2.2. CanurapHo-3amutHbie 30HbI (CC3)

[TpoMmpblIIeHHbIE MIIOIAAKN TPEANPUATHHA OT CeNUTEOHOM TEPPUTOPUN OTAEIATH CAHUTAPHO-
3alllMTHBIMU 30HaMH, pa3Mepbl KOTOpbeIXx mnpuHuMaTh 1o CH 245-71 "CaHuTapHble HOPMBI
IIPOEKTUPOBAHMUS TNPOMBIIUIEHHBIX mnpeanpuatui’'. Pasmeper C33 MOryT yTOYHATBCS
rOCy/1apCTBEHHBIMH OpraHaMH CaHUTAPHOIO Haja30pa WWIH, B clydyae HEoOXOJUMOCTH,
IPOEKTHON OpraHu3aliei, B CUIIy O0COOBIX MPUPOAHBIX YCIOBHH (Hampumep, 4acTble TyMaHBI,
IITHIIH).

[Tpu GraroycTpoiicTBe CaHUTApHO-3AIIUTHON 30HBI, KaK MPaBUJIO, HCIIOJIB30BaTh MOYBEHHO-
PaCTUTEBHBIN CIIOW, IMTOTYYaeMBbIi IIPU CHATHUH €70 C TEPPUTOPUU NMPOMBIIIIIEHHON 3aCTPOVKHU U
C Y4aCTKOB pa3MeIleHHs TOPOIHBIX OTBAJIOB, XBOCTOXPAHWINIL U C TEPPUTOPUI 30H 0OpYIIEHUS
OT MOJI3€MHBIX PabOT.

13. KOMIIVIEKCHOE OCBOEHHUE MECTOPO}KI[EHI/Iﬁ
13.1. OcHOBHBbIE OHATUA U IPUHIMIIBI KOHIENMIMHA KOMILIEKCHOTO OCBOCHUS HeIAp

PecprBI 3CMHBIX HCAP NOAPA3ZACIAOTCA Ha CICAYIOIUC IICCTh I'PYIIIL:

| rpyi1ima - MECTOPOKACHUA MOJC3HBIX HCKOITACMbIX, B TOM YHUCJIC:

MCCTOPOKACHUA, MNPCACTABICHHBIC IIOJIC3HBIM HWCKOIIACMBbIM OJHOPOAHOTO MHUHECPAIIOro-
XUMHUYCCKOIo cocraBa, s nepepa60TI<1/I KOTOPOro mpuMEHUMa €IMHasd TEXHOJIOT U,
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KOMILUIEKCHBIE MECTOPOXKJICHUSI, TPEICTABICHHbIE PYIHBIMU TEJlaMU C CYIIECTBEHHO
pa3IMYHbIM MHHEPATOro-XMMHUYECKUM COCTaBOM IIOJIE3HOIO HCKOIAaeMoro, IepepadoTKy
KOTOPOTO IIeJIECO00Pa3HO UITH ke HEOOXOUMO OCYIIECTBISATh Pa3AeibHO;

Il rpynna pecypcoB HeAp BKIIOYAET pa3MellaeMble B OTBajlaXx TMOPOJbL, a TaKkKe
3a0alaHCOBbIC TOJIE3HBIE HCKOIMAEMbIE, HCIOJb30BAaHUE KOTOPHIX B IMEPCHEKTUBE MOMKET
0Ka3aThCs 1EIeCO00pa3HbIM;

Il rpynma pecypcoB - 0TX0/bI 000TaTUTEIBHOTO U METAJLTYPTUYECKOTO MPOU3BOCTB, B TOM
YHClie CTOYHBIE BOJBI 3TUX MPOU3BOJCTB, COJIEPKALINE IIEHHbIE KOMIIOHEHTHI;

IV rpymma pecypcoB - rTyOMHHBIE HICTOYHUKH MPECHBIX, MUHEPAIBHBIX U TEPMATBHBIX BOJI;

V rpynna - rayOMHHOE Tel0 3€MHBIX HeNlp, KOTOpPOe B MEPCIEKTUBE MOXKET IMPeICTaBUTh
MPAKTUYECKH HEeMcUYepraeMblii U HanboJiee ACTIeBbIi HCTOYHUK TEIIJIOBOW YHEPIHH;

VI rpymma - npupoHble U TEXHOT€HHBIE (CO3JaHHbIE YEeJIOBEKOM) MOJIOCTH B 3¢MHBIX Helpax,
MPUTOJIHBIC JIJIS1 UCTIOJIb30BAHUS B HAPOAHOXO3AMCTBEHHBIX ENSX.

[TonsiTne "KOMIUIEKCHOE OCBOCHHME Heap" M "KOMIUIEKCHOE€ OCBOEHHUE MECTOPOXACHUN"
dbopManbHO HE SBISIOTCS CHUHOHUMAMHM, ITOCKOJIBKY 3amachl MECTOPOXKICHHS TPEICTABISIOT
co00il TOJIBKO OJIMH U3 pPEecypcoB 3eMHBIX Heap. Bmecre ¢ Tem mpoliecc OCBOCHHS
MECTOPOXKACHUSI HE CBOJUTCA TOJBKO K HM3BJICUCHUIO M3 HEAP M TOCIEAYIOUIeH mepepaboTke
MOJIE3HOTO HCKOIMAaeMoro. JTOT Mpollecc HEM30EKHO 3aTparuBaeT W JAPYTrue BHUJIBI PECYpPCOB,
W3HAYAJIbHO TPUYPOUYCHHBIX K MECTOPOXKACHHUIO, a TaKXKEe CO3/1aBaeMbIX MpU J100bIYE U
nepepaboTKe MOJE3HbIX MUCKOMAaeMbIX (O0OBIBa€MbIE MOMYTHO M CKIAAHPyEeMble B OTBajbl TaK
Ha3bIBa€Mble TYCThIE TIOPOJABI W HEKOHJIUIIMOHHBIC TIOJIE3HBIE HCKOMAaeMble, OTXOMIbI
nepepaboTKU B XBOCTOXPAaHWJIMINAX, OTKAUYMBAaeMble HA TOBEPXHOCTh PYIHHYHBIE BOJBI,
oOpa3yeMble B 36MHOH KOpe IyCTOTHI U T.1.). Takum 00pa3oM, B TOJTHOW Mepe KOMIUIEKCHOE
OCBOEHHE MECTOPOXKICHHUS MOXKET TPAKTOBATbCA M KaK KOMILJIEKCHOE OCBOCHHE PEcypcoB
3€MHBIX HEJP.

[TonsiTre "KOMIUIEKCHOE HCIOJIb30BaHUE TIOJE3HBIX HCKOMAeMbIX" SBISETCS COCTAaBHOM
4acThi0 0Oo0Jiee IIMPOKOTO TOHATHS '"KOMIUIGKCHOE OCBOeHHE MecTtopoxacHui". Ilpu sTom
MOHSTHE "KOMIUJIEKCHOE HCIOJIb30BAaHUE IMOJIE3HBIX MCKOMAeMbIX'" CIeIyeT OTHOCUTH TOJIBKO K
3aBEepIIAIOIICH CTaJMH OCBOCHHUS MECTOPOXKIACHHSI - TICPBHYHON MepepadoTKe JOOBITOTO CHIPHS,
B YaCTHOCTH, K MPOIIECcCaM ero 00oraiieHusl.

[Tox KOMITJIEKCHBIM OCBOGHHUEM MECTOPOXKJICHHSI CIeAyeT MOHUMATh MPOIECC, B PE3YJIbTaTe
KOTOpPOTO MOKET OBITh MOJYyYE€HO MaKCHMalIbHOE KOJIWYECTBO MPOAYKIIMU BBICOKOTO KauecTBa
MpU  YCJIOBUU OOECIEUEHUS ONTUMAJIbHOM TOJHOTHl WCIOJIB30BAHUSA HEIP, MHUHHMAIBHO
BO3MO’KHOT'O YPOBHSI BCEX BHJIOB 3aTpPAaT, CBSI3AHHBIX C OCBOCHUEM, a TAKXXE IMPU HAUMEHbIIEM
yiiepOe A OKpY>KaroIiei Cpeibl.

[Iporiecc KOMIUIEKCHOTO OCBOCHHSI MECTOPOK/ICHHSI BKIIFOUAET CIEAYIOLINE TaIbI:

pa3BejKa 1 OI[EHKAa 3alacoB MECTOPOK/ICHNUS,

CO3/IaHKM€ TOPHOTO MPEANPHUATHS (IPOSKTUPOBAHKUE U CTPOUTEIHCTBO OOBEKTA);

pa3paboTKa MeCTOpOXKACHUS (M3BJICUEHUE 3aI1acOB U3 HEMP);

nepBUYHas epepaboTka JOOBITOTO CHIPHS;

MOJIyYeHUE KOHEYHOU MPOAYKIINH (XUMUKO-METAJUTYPTHUE€CKO€E MPOU3BOJICTBO);

MPUPOJOOXPAHHBIE MEPOTIPUSITHSL.

Baxneimmm aciekToM mpoOjaeMbl KOMIUJIEKCHOTO OCBOCHUSI HEIpP SIBISIETCS SKOJOTH3AITUS
mpolecca OCBOCHHs. XOTsS ONpEJeNIeHHas 4YacTb MEPOIPHSITHA M0 YCTpaHEHHWIO yiepoa,
HAaHECEHHOTO HApOIHOMY XO3SMCTBY M TPHUPOJE, MPEACTABISIET COOON 3aBEpIIArONIUil dTall
OCBOGHHUSI MECTOPOXKICHUS, MPHUPOJOOXPAaHHASA NEATEIBHOCTh JOJDKHA OBITH MpUypoueHa KO
BCEM JTamaM OCBOeHHUs. Hapsimy ¢ BKIFOYEHHEM B TMPOEKT CIEIHATBHBIX MPUPOTOOXPAHHBIX
MEPOTPUATHIN KaXX/10€ MPOEKTHOE PEIICHHE OJKHO OLEHUBATHCS C YYETOM HKOJIOTHYECKUX
MOCJIEJICTBHUI €ro OCYIIECTBIICHHUS.

13.2. Kpurepuu oneHku 3pPeKTHBHOCTH NPOECKTHBIX pPelIeHUH
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HempemeHHBIM yCIOBHEM W IENbI0 KOMIUIEKCHOTO OCBOEHHUS PECYpCOB 3E€MHBIX HEAp
ABIISIETCS JOCTUKEHHE ONTUMAIBHOTO 3 (deKTa OT MPOMBIIUIEHHOTO OCBOEHUSI ATHX PECYPCOB.
Kputepuem 5>()PEeKTHBHOCTH  KOMILJICKCHOTO OCBOSHHS HEApP SBISCTCA  JIOCTHIKCHUE
ONTUMAJBHBIX JUISl Pa3BUTUS HAPOJHOTIO XO3SHUCTBA M HMHTEPECOB OYIYIIUX IOKOJICHUMN
MOKAa3aTee MOJIHOTHl HCIOJIB30BAHUS PECYpCOB HEIP M YYACTBYIOIIMX B TIPOIECCE HX
OCBOEHUS TPYAOBBIX U MaTepUaIbHBIX PECYPCOB.

B cooTBeTcTBHM C COBpEMEHHBIMH MPEACTABICHUSIMH COBOKYITHOCTH MPOCKTHBIX PEIICHUN
JOJI’KHA OJJHOBPEMEHHO YJIOBJIETBOPSTH IIUPOKOMY KpYTy TpeOOBaHU, 00ecrieunBas:

paloHaIbHYI0 HHTEHCUBHOCTD Pa3pabOTKU MECTOPOXKICHUS,

ONTUMAJIBHYIO MOJIHOTY U3BJICYEHHS 3a1aCOB;

MUHUMU3AIMIO BCEX BHUJOB 3aTpaTr, CBSA3aHHBIX C CO3JaHMEM W (DYHKIIMOHUPOBAHUEM
pynHUKa;

dbopMUpOBaHHE KAYECTBEHHBIX XAPAKTEPUCTUK TOOBIBAEMOTO CHIPbS, MPEIOMPEIACIISTIONINX
HanOoee 3 (PEeKTUBHOE €ro UCIOIH30BaHNUCE;

MaKCHMaJIbHO BO3MOXKHYIO COXPAHHOCTh OKPYKaIOIIEH CpeIbl.

O6o0mammuid  KpUTepualbHbI  MOKa3aTelb JOJDKEH o0ecrneunBaTh pPallMOHAIBHOE
COUYCTAHWE PA3TMYHBIX TPEOOBAHUN C TOYKH 3PEHUS PE3yIbTHPYIOIIEH OleHKH 3()()EKTHBHOCTH
CPaBHHBAEMbIX BapUAHTOB OCBOCHHSI MECTOPOKICHUSI.

PaccmaTpuBacMbple BapHaHTBl MOTYT pa3jMYaThCs OOBEMaMU MPOU3BOJCTBA, CPOKAMHU
OCYIIECTBIICHUS, BEIMYMHAMHU MOTPEOHBIX 3aTpar M AocTuraemoro sddexra, mokazaTensMu
MOJIHOTHl M KA4eCcTBa WCIIONB30BAHMS HEAp, a TakKe XapaKTepoM IUHAMHKH TEXHHKO-
SKOHOMHMYECKHUX TokazaTenedd. J[MHaMu4yeckuil  XapakTep ONTUMHU3ALMOHHBIA  3amadu
peIonpeeNiieT HEOOXOJAUMOCTh  HWCIOJB30BAaHUS  HMHTETPATBHOTO  KPHUTEPHUS  OICHKH,
o0ecrevnBaroIero y4eT BCeX NpOSBICHHUH (akTopa BpPEeMEHH, - BO3MOXKHOTO H3MEHEHHUS B
paccMaTpuBaeMOM  TEPHOJE  TEXHHKO-)KOHOMHUYECKMX  TOKa3zaTeJied W CHWKCHHUSA
SKOHOMMYECKOI 3HAUMMOCTH 3aTpaT U 3PPEKTOB ¢ KaXKIABIM MOCIEAYIOLUIUM T'OI0M.

B of0mem cimydae mepwoj] OIEHKH JODKEH BKIIFOYATh, IMOMHMO BpPEMEHHU CTPOUTEIIBCTBA
00BeKTa ¥ OCBOCHMSI MPOEKTHOM MOIIHOCTH, TakKe€ OTPEe30K BpPEMEHU HOPMAIbHOMN
9KCIUTyaTaIlM¥, JOCTATOYHBIA JIs BBISBICHUS 3(()EKTHBHOCTH MHBECTUIIMOHHBIX pelleHui. B
3aBUCHUMOCTH OT TOPHO-TE€OJIOTHUECKUX YCIOBHUH KOHKPETHOTO MECTOPOXKICHHUS M MaciiTaboB
C03/1aBa€MOT0 MPEANPUSATHS MPOAOKUTEIBHOCTD MEPUOIa OIICHKH MOXET Kojebarhes oT 12-15
net o 20-25 net. [IpakTudecku 3TO 03HAUAET, YTO JOJIKEH OIEHUBATHCS MEPBHII 3Tall pa3BUTHUS
00BeKTa O MOMEHTAa TPOBEACHHUS PEKOHCTPYKIMU WM KPYIMHOTO BOCIPOHU3BOJICTBEHHOTO
[IUKJIA, CBSI3aHHOTO CO BCKPBITHEM HIDKENEeKaumx ropu3oHToB. OlleHKa, BBIXOJAIIAs 3a
npenensl  25-IeTHeTO IMepuojia, TepseT MPAKTHISCKUH CMBICT W3-3a PE3KOT0  CHIDKEHUS
JIOCTOBEPHOCTH W YMEHBIICHHUS DJKOHOMHYECKOW 3HAUYMMOCTH OTJAJICHHBIX 3aTpaT U
pE3yIBTATOB.

CtpykTrypa 0000IIaIONIEro KPUTEpPHUS [OJDKHA MPEAycMaTpuBaTh y4eT SKOHOMHUYECKOTO
yiep6a OT MOTeph EHHOCTH B IMPOLIECCE OCBOCHHS.

B crpykType 0000mIatonero Kputepus A0KEH OBITh BBIAEIEH SKOJOTHYECKHH yiep0 uin
JIOTIOTHATEIIFHBIC 3aTPAThl, CBSI3aHHBIC C €T0 MPEA0TBPAIICHUEM.

B xkadectBe kKkputepus o0OoOmiaromeid OneHKH 3(PPEeKTUBHOCTH MPOEKTHBIX pelIeHui
UCTIONIB3YETCSl  MMOKA3areib, IO3BOJSIIONIMIA  COM3MEPATh CYMMapHYH MOTPEOUTEIHHYIO
CTOUMOCTH PECYpPCOB 3€MHBIX HEJpP, MPUYPOUCHHBIX K MECTOPOKICHHIO, a TAK)KE CO3/1aBaCMbIX B
mpoIecce  €ro  OCBOCHHS, C  HMHTETPAIBHBIMH  3aTpaTaMd  (KalWTAIbHBIMH U
AKCIUTYaTaI[MOHHBIMH ), BKIIOYasl BCe BUBI yiep0a, CBSI3aHHOTO C CO3JIaHUEM U TIOCIEAYIOUTIM
(YHKITMOHUPOBAHUEM PYTHUKA.

KputepuanbHbiii TOKa3aTellb BEIPAXKACTCS B BUJIE CIIEIYIONICH 11el1eBor (QyHKINU:

Z 1
>z, -liE, + o)+ o) ma,
= (1+4) (13.1)
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rae Zi; - moTpeduTenbHas CTOMMOCTb, BKJIIOYAIOIIAs HM3BJIEKAEMYIO IIEHHOCTb OCHOBHOTO U
MOMYTHBIX TOJE3HBIX HCKOMAEeMbIX, & TaKXe BO3MOXKHBIM 3((EeKT OT HCHOIb30BaHUS BCETO
KOMILIEKCa pECypCcOB 3€MHBIX HEJP, PYO.;

K: - kanutanabHbIe BIOXKEHUS B t-oM rofy, pyo.;

Ci- Tekymue OKCIUTyaTallMOHHBIC 3aTpaThl 0e3 aMOPTU3ALMOHHBIX OTYHMCICHUH Ha

peHoBanuo B t-om roay, pyo.;

! - HBKOHOMHYECKHUH ymepO oT moTephb IIEHHOCTH B t-oMm roxy, pyo.;
3

! - 3aTpaThl (WM YIOPOKaHUE MPOCKTHBIX PEIICHUH ), CBI3aHHBIC C YIETOM YKOJIOTHICCKUX
TpeboBaHuii B t-om roxay, pyo.;

Eyn - HOpMaTHUB JJIs IPUBEICHUST PA3HOBPEMEHHBIX 3aTPaT U 3PPEKTOB.

[leHHOCTP KOHEYHOH (TOBapHOW) TPOMYKIIMH HCYHCISETCS B CIOXKHBIIUXCS IIEHAX
BHYTPEHHETO PBhIHKA C yYETOM MEPCIEeKTHB WX HM3MEHCHHSI B PAacCMaTpPUBAEMOM IIEpUOJEC, a
TaKXe B I[CHaX MHPOBOTO PBIHKA MPU HAIMYMUA KOHKPETHBIX BO3MOXXHOCTEW pealiu3allii BCeu
WM 9aCTH MPOIYKINH 3a pydexkom. Mcrnonp30BaHue B pacyeTax MEePCIeKTHBHBIX WIH MUPOBBIX
IIeH TpeOyeT CreuaibHOr0 000CHOBAHUS.

PazHoBpemenHbIe 3aTpaThl U 3Q(EKTHl CIEAYET MPUBOJUTH K NIEPBOMY IOy KAITMTATBHBIX
BJIOKCHUH Ha co3daHue OO0BEKTa, B CBA3M C 3TUM COOTBETCTBYIOIIHME SKOHOMHYECKUE
MOKA3aTe M KaKI0TO IMOCJICYIOIIEr0 To/Ia IOJDKHBI OBITh MTPUBEICHBI K HAUATy CTPOUTEIILCTBA C

1

MOMOIIBI0 KO3 dumreHTa [1 * Eix) .

[lpy JUCKOHTUPOBAHMM pPAa3HOBPEMEHHBIX 3aTpaT U 3((HeKToB BbIOOP BEITUMUMHBI
HOpMaTuBa E,; HEMOCPEACTBEHHO 3aBUCHUT OT TPAKTOBKH €T0 SKOHOMHYECKOTO cMbIcia. Jlonroe
BpeMs IpeoOiajaja TOYKAa 3pEHHUs, COIVIACHO KOTOPOHl B YCIOBUSX COLUATUCTHYECKON
OSKOHOMHK HOpPMATHB JMCKOHTUPOBAHHS JIOJDKEH COOTBETCTBOBATH TEMIIaM  pOCTa
IPOM3BOIUTENBLHOCTH 00IECTBEHHOIO Tpyaa. Vicxoast u3 Takux MpeacTaBlIeHUH elle, B Havyae
60-x TOHOB OBLJIO YCTAaHOBIIEHO COXPAHMBIIEECS 10 HACTOSAIIETO BPEMEHH 3HAYEHUE ITOTO
HopMmaTtuBa. Ha Tex e mpeacTaBieHUsX 00 SKOHOMMUYECKOW MPHUPOJE AUCKOHTHPOBAHUS
0a3upoBaINCh U MPEAJIOKEHUS O CHUKEHUH cOOTBeTcTBYIoulero Hopmarusa (¢ 0,08 no 0,04) B
CBSI3U C U3MEHEHUEM JMHAMUKHU MPOU3BOJUTEIBHOCTH OOIIECTBEHHOTO TPyAa.

B ycrnoBusiX pBIHOYHOW SKOHOMHHM TMpoIenypa JMCKOHTHPOBAaHUS oOOpeTaeT CBOMU
U3HAYaJIbHbBIM CMBICI. B CBSI3U ¢ 3TUM HOpPMAaTHB AMCKOHTHPOBAHUS JOJDKEH pacCMaTPUBATHCS
KaK aHaJIOT HOPMBI JMCKOHTA, T.C. TMPOLEHTa IUIaThl 3a JOJTOCPOYHBIA KpenuT. [TocKombKy
HOpMa JMCKOHTa BapbUPYeT B 3aBUCUMOCTH OT XapaKTepa U YCIOBHM KPEIUTHBIX PacyeToB, HE
JIOJDKHO YCTAHABIIMBATHCS M €IMHOE 3HAYCHNE COOTBETCTBYIONIETO HOPMATHBA, YYaCTBYIOIIETO B
npoleype TMCKOHTUPOBAHMS ITPU PELIEHUH TOPHOIKOHOMHUYECKHUX 3a/1ady.

HaubGonee BeposTHBIM JWama3oH 3HaUYeHWH HopMmarmBa muckoHtupoBanus - 0,06-0,10,
OpUYeM YCJIOBUSM HPOEKTHUPOBAHUS KaKIOrO0 KOHKPETHOTO0 00beKTa OydeT COOTBETCTBOBATH
CBOE 3HAUYECHUE HOPMATHBA.

OpnHo3HauHBIi BBIOOp "ONTUMANBHOrO" BapHaHTa JHUIIbP HAa TOM OCHOBAaHHUU, YTO OH
oOecrieunBaeT HauOOJBIIUKA CyYMMapHbId 3(QQeKT, NPeACTaBIAeTCs YHUCTO (POPMAIbHBIM
pemienneM Bonpoca. Kputepuanbhbiii nokazatens (13,1), obecneunBaronuii 0000IIEHHYIO
OleHKY A((EeKTUBHOCTH TPOCKTHBIX pEIICHH Ha OCHOBE COM3MEPEHHs HECKOJIBKUX
TpeOOBaHUH, HE YUUTHIBAET PA3IMUHYIO0 3HAYMMOCTb KaXKI0T0 U3 HUX.

[Tomumo o6oOmiaromed 3KOHOMHUYECKOW OLIEHKH BapHaHTOB Ha OCHOBE OIpeAeTIeHUs
cymMMapHoro »QdQexTa JODKHBI HCIONB30BaTbCd M JIPYrHMe OLEHOYHbIE IOKa3aTelH,
OTpaKaloMIMe OTAETHHBIE CTOPOHBI YPPEKTUBHOCTH W SIBIIIONINECS CBOETO poja YacTHBIMU
KPUTEPHSIMHU.

[lpr cpaBHUTENHHOW OIEHKE MPAKTHUYECKH PABHOIECHHBIX BAapHAHTOB CIIEAYET YYHUTHIBATH
IPUOPUTETHOCTh YAaCTHBIX KpuTepueB. Tak, mpu olleHKe BapUaHTOB OCBOEHHSI MECTOPOXKICHUS
NeQUIUTHOTO CHIPhS TPU TMPOYMX PABHBIX (WIM TIOYTH PABHBIX) YCIOBUSX MPEAIOYTEHHE
JIOJDKHO OBITH OTJAHO 3aracocOeperaronieMy, XoTs U Oojiee pecypcoeMKoMy BapuaHTy. B
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yCIOBHUAX JAeuIUTa MaTepUAIbHBIX MM TPYAOBBIX PECYpPCOB  CIEAYET MPEANoYecThb
pecypcocOeperaromuii BApHaHT ¢ OTHOCUTEIBHO OoNbIIMMH moTepsiMu. Hakonern, B pernone c
OKOJIOTUYECKH  CIIO)KHOM  CHUTyale  1elecooO0pa3HO  OCTaHOBUTH  BBIOOp  Ha
npupoxocOeperaioneM BapHaHTe, JaKe €CcIM OH HECKOJIBKO YCTYIAaeT albTepHATHBHBIM
BapHUaHTaM M0 JPYTUM MapaMeTpam.

13.3. IIpuHIUIIBI CHCTEMHOIO MOAX0/1a K MPOEKTUPOBAHUIO PYJTHMKOB IIPU KOMILIEKCHOM
OCBOCHUM MECTOPOKICHH

KOMIIIEKCHOMY OCBOEHHUIO MECTOPOXKIEHUS JOJKEH COOTBETCTBOBATH KOMIUIEKCHBIM METOJ
NPOCKTUPOBAHUS, Oa3UPYIOIIMICS HAa CUCTEMHOM IIOJXOJE K PELICHHIO MPOCKTHHIX 33134 U
IIPEyCMATPUBAIOIMI OLIEHKY BCEH COBOKYIIHOCTH IIPOEKTHBIX pEIIECHUH Ha OCHOBE
OTpeNeNIeHUs]  YCIOBUI  pallMOHAJFHOTO COYeTaHUs TpeOoBaHMIA 3amacocOeperaromiero,
pecypcocOeperarpero 1 npupoocOeperaroiiero xapakrepa.

B Hacrosimee BpeMs HU OJHAa W3 Pa3HOBUJHOCTEH CHUCTEMHOIO IIO/IXOJla HE OTBEYAET
0COOEHHOCTSIM MPOEKTUPOBAHUS PYIHUKOB IPU KOMIIJIEKCHOM OCBOCHMH HEJp, MOCKOJIBKY BCE
CYIIECTBYIOIIME MOAU(DUKALMK CHCTEMHOTO TPOEKTUPOBAHMS IPEIYyCMATPUBAIOT CHUHTE3
Han0oJjiee HKOHOMHYHON TEXHOJIOTMYECKOH CXeMbl MPEeANpUsTus, T.€. TAKOrO COYETAHUS €ro
TEXHOJOTMYECKUX 3BEHBbEB (MOJCUCTEM), IPU KOTOPOM OOECIIEUMBAETCSI MUHHUMYM 3aTpaT Ha
co3/laHue OOBEKTa.

[Ipy  KOMIUIEKCHOM  OCBOEHUM  MECTOPOXACHMUS  ONTUMH3ALUs  HPOEKTUPYEMOMU
TEXHOJIOTHYECKOM CXEMBbl PYJHHMKA JOJDKHA OCYIIECTBIIATHCS HA OCHOBE y4yeTa 3HAYUTEIBHO
OoJiee MMPOKOro Kpyra TpeOOBaHUM M aHaM3a €lle 0oJiee CIOXKHON CHCTEMBbl B3aUMOCBS3EH
MEXIYy 3BEHbSIMM M IapaMeTpaMu. B 3THUX YCIOBHMSX KOMIUIEKCHAs ONTHMHU3ALMs BCEH
TEXHOJIOTMYECKOM CXEMBI II0Ka HE OCYIIeCTBUMA. PeanbHas OleHKa UMEIOINXCS BO3MOKHOCTEN
BBIHY/IA€T MCKATh IIyTU YNPOILEHUS IOCTAHOBKM ONTHUMU3ALMOHHON 3alauy NP COXPaHEHUU
BBITEKAIONIMX M3 KOHUENIMM KOMIUIEKCHOIO OCBOGHMSI HEIp MPHUHLMIIOB  OLEHKHU
3¢ (EeKTUBHOCTH BCEH CHCTEMBI IIPOEKTHBIX PELICHUH.

B ornnume or moaxoxaa, IIpu KOTOPOM IIOJ CHUCTEMOM IOHMMAETCS CaM IIPOEKTHUPYEMBII
O00BEKT, IpPH KOMIUIEKCHOM OCBOGHHHM B KauyeCTBE CHUCTEMbI CIEAyeT paccMaTpHUBaTh
COBOKYITHOCTh HPOEKTHBIX 3a3had. ONTUMHU3aLUs ONpPEIETICHHBIM 00pa3oM CrpyHIUPOBAaHHBIX
NPOEKTHBIX 33/a4 sBJsETCS Haubojee MPOCThIM, a MOXET ObITb, U €IMHCTBEHHO BO3MOKHBIM
crocoboM (GOpPMHUPOBAHUSI TEXHOJIOTMYECKOM CXEMbl pYyJHUKA, OTBEYaroulel TpeOoBaHUSAM
KOMIUIEKCHOTO OCBOCHMs Henp. Takoil MOAXOoX AaeT BO3MOXHOCTb BBIIECIUTh B KAaueCTBE
NEPBOOYEPETHON OCHOBBI ONTHUMH3ALMU TEXHOJOTMYECKOM CXEMbl HECKOJIbKO Hauboiee
BaXKHBIX, KJIIFOUEBBIX 3a/a4.

MHoromnapaMeTpu4ecKnii XapakTep TEXHOJIOIMYECKOW CXEMBbl PYIHHKA, & TAK)XKE CIOXKHOCTh
yuyeta M (opMaau3alii Ppa3zHOOOpPa3HBIX B3aWMOCBS3€HM mpeponpenenser HeoOXOJUMOCTb
JEKOMIIO3UIIMM CUCTEMBI MPOEKTHBIX 3aJad Ha mojcuctembl. C 3TON 1€JIbI0 B COBOKYIHOCTH
3aja4 JOJDKHBI OBITh BBIAETICHBI TaKWe 3a7ay, KOTOpble, Oyayuu Oojiee WM MEHee TECHO
CBA3aHHBIMU MEXJy CO0OH, KOTOpble O00JIaJalOT CpPaBHUTEIbHON HE3aBUCUMOCTBIO IO
OTHOLICHHIO KO BCEM IIPOYMM.

OmnpeneneHHon CaMOCTOSITEIbHOCThIO oOnamaeT  rpymma  OpOeKTHBIX  3ajad,
IpeaycMaTpUBAIOIIUX BBIOOP CXEMBbl BBIEMKH, MOpPSJIKa OTPAOOTKH 3alacoB, a TaKXKe CXEMbI
BCKPBITHUSI U MOATOTOBKU. [IpyU KOMIUIEKCHOM IMOAXO0/€ COAEpKaHHE ATUX 3aJad CYHIECTBEHHO
pacumpsieTcs, B CBA3H C YeM CTAaHOBUTCSI OYEBUIHBIM UX COBMECTHOE yyacTue B (POPMUPOBAHUU
KOJIMYECTBEHHBIX, KaYeCTBEHHBIX U HSKOHOMHMYECKHMX IIapaMeTpOB MpoIlecca OCBOCHUS
MECTOPOXKACHHUS.

3a UCKIIFOUEHUEM 3aBEJJOMO OUYEBUIHBIX CIyYaeB PELIEHUE BOIPOCa O BEIOOPE CXEMBbI BBIEMKH
(BayoBOMl MIM pa3fenbHOW) NpHOOpeTaeT NPUHIUNHMAIBHOE 3HAUY€HHE C TOYKH 3PEHUs
o0ocHOBaHUs Hanbosee 3pPEeKTUBHON cTpaTeruu 0CBOEHUsI MeCTOpoXKAeHHs. B chepy pemenus
ATOH 3a7]aui HEM30EKHO BOBJIEKAIOTCS U JIpYTHE 3a]lauu, CBA3aHHBIE C ONpeeseHueM HauboJee
1e1ecO00pa3HOM  OYepeHOCTH W3BJIEYEHMSI PA3HOCOPTHBIX 3alacoB U OOOCHOBAaHUEM
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ONTUMAJILHOTO COOTHOIICHUS X 0OBEMOB, a TAKXKE C BHIOOPOM CXEMBI BCKPBITHS, OTBEUAIOIIeH
STUM TPEOOBAHMSIM.

Hanmnune TECHOM  TEXHHKO-DKOHOMHYECKOMH B3aUMOCBS3HU IPOEKTHBIX 3a1ad,
pelycCMaTPUBAIOLIMX OOOCHOBAHHME CXEMbl BBIEMKH, MOpsIKa OTPaOOTKH 3amacoB U CXEMbI
BCKPBITHS, a TAK)KE CPAaBHUTEJIbHASI HE3aBUCUMOCTb OT PELICHUS MPOUYUX 3a7ady FOPHOPYIHOTO
MPOEKTUPOBAHHUS, TTO3BOJIAET OOBEAUHUTD ATH TPH 33a4U B OOIIYIO Ipyny (MOJACUCTEMY).

Bo BrOpylo rpymmy 1menecooOpasHO OOBEAMHUTH 33Ja4yM, OT pEIIeHHS KOTOPBIX
HEIMOCPEJICTBEHHO 3aBUCUT MHTEHCHUBHOCTH IPOLIECCA OCBOCHUS MECTOPOXKICHHS ONpeiesieHUue
IPOM3BOJICTBEHHON MOIIHOCTH PYJHHKA, BEIOOP CHCTEMBI pa3pabOTKHU U CPEIICTB MEXaHU3ALUU
TOPHBIX padoT.

B cooTBeTcTBHM C COBpPEMEHHBIMH IPEACTABICHUSMH MpolLeaypa BbIOOpa MacmTaboB
MOJI36MHOTO PYIHUKA JOJDKHA MpelycMaTpuBaTh COBMECTHYIO OIICHKY KOJIMYECTBEHHBIX,
Ka4eCTBEHHBIX, SKOHOMUYECKHUX, HKOJOTHMUECKUX M PErHOHAIbHBIX (akTopoB. Bmecte ¢ Tem
TaKhe XapaKTEePUCTUKH IpPOIEcca OCBOEHHUS, KaK MHTEHCUBHOCTh, SKOHOMUYHOCTb, IOJTHOTA U
KaueCTBEHHOCTh MCIIOJIb30BaHUS HEIp, a B PsJie CIy4aeB M SKOJIOIMYHOCTH HENOCPEACTBEHHO
3aBHCSAT OT BbIOOpa TEXHOJIOTUU pa3paboTku. Kpome TOro, HHTEHCUBHOCTh U IKOHOMUYHOCTh
NPEIONPEEIIOTCS  BRIOOPOM  CPEACTB  MEXaHHW3allMd  TOpHBIX  pabor.  Hamuuwe
HEMOCPEJICTBEHHON B3aUMOCBSI3H MPOEKTHBIX 3a7a4 MO OMpPEIEICHUIO MacIITaO0B MPEANPUATHS,
BbIOOPDY TEXHMKHM M TEXHOJIOTMHM pa3pabOTKU JaeT OCHOBaHHE OOBEIMHUTh HUX B OOIIYIO
MOJICUCTEMY W paccMaTpuBaTh B KayecTBE COCTaBHBIX YacTell KOMIUIEKCHOW 3a/layd 10
000CHOBAaHHUIO PallMOHAJILHOW HMHTEHCUBHOCTH MPOIIECCA OCBOCHUS MECTOPOKICHUS.

CucTteMHBI MOAXOA K MPOCKTHUPOBAHHIO PYAHUKOB IMPH KOMIUIEKCHOM OCBOCHHH HEJP
JIOJDKEH IMpelycMaTpuBaTh BBIJIEICHUE JBYX OCHOBHBIX IOACHCTEM, Kaxaas U3 KOTOPBIX
0o0BeANHSIET 10 TPU MPOEKTHBIX 3a1aun. [IpuHsATas rpynnmupoBKa 3aa4 OCHOBaHA Ha aHAJIU3E UX
B3aMMOCBSI3€ W B3aUMOJCHUCTBUS TPH (POPMUPOBAHUH KOJIMYESCTBEHHBIX, Ka4ECTBEHHBIX U
SKOHOMMYECKUX Toka3aTtesneid. M3 Bceil COBOKYMHOCTH MPOEKTHBIX 3a7ad BbIJCIEHBI IIECTh
HanOoJiee BAXKHBIX 33124, ((OPMUPYIOMINX TPUHIMITAATBHYIO TEXHOJIOTHYECKYIO CXEMY PYAHUKA
U B pellIarouieil creneHu npeaonpeaensonux ee 3¢phekTuBHOCTh. ECTh OCHOBaHUS CYUTATh, YTO
HocieAyIolee MOAKIIYEHUE NPOYMX 3aJad HE OKaXKeT CKOJIbKO-HUOYJb CYIIECTBEHHOI'O
BIIUSTHUS Ha BHIOOP MPUHIIUIHAIBHBIX PEIICHUHN U OIIEHKY UX 3()PEKTUBHOCTH.

[TpunuunuanbHas OJIOK-CXeMa, OTpakarouash MpoLEeNypy CHCTEMHOIO IMOoAXoJa K
IPOEKTHUPOBAHUIO  TEXHOJOIMYECKOW CXeMbl pYyJIHHUKA, MpeIycMaTpUBaeT  BbIIEICHUE
CJIEMYIONINX YEThIpeX OJIOKOB-, 0a30BBIN 010K, OJOK MOATOTOBKH MPOU3BOJICTBA, OJOK JOOBIUH,
OJIOK OIICHKH.

ba3oBblii OJOK BKJIIOYAET BCE MCXOAHBIE MaTepHallbl Ha MPOEKTUPOBAHHE, a TaKkKe
HOPMAaTHUBHO-METOINYECKYIO JOKYMEHTALHIO, pErIaMEHTHPYIOIIYIO poLEnypY
POEKTUPOBAHHUS.

brok moaroToBkM MpOM3BOACTBA BKIIOYAET CHUCTEMbl aBTOHOMHBIX MoOJeNed, ¢ MOMOILBIO
KOTOpBIX pelIatoTCsl CJIEAYIOIIME 3aJadyM: BHIOOP CXEeMbl BBIEMKH, OOOCHOBaHHE MOpPSAJIKa
0TpabOTKH 3a11acoB, BBIOOP CXEMbI BCKPBITHS U MOATOTOBKH.

bnox 1o0bun 00bEeIMHSAET CUCTEMY aBTOHOMHBIX MOJENEH, MpelHa3HAYCHHBIX U1 PELICHUS
CJIEAYIOIIMX TMPOEKTHBIX 3a/a4: BHIOOp cHCTEMBI pa3pabOTKH, BHIOOpP CPENCTB MEXaHM3aLUU
TOPHBIX paboT, ONpeeIeHHe TPOU3BOICTBEHHON MOIIIHOCTH PyIHUKA.

B pamkax kaxmoro u3 JByX OCHOBHBIX OJIOKOB (1ojacucTeM) (GopMUpPYETCS M OLIEHUBAETCs
HEKOTOpasi COBOKYIHOCTb BAapUAHTOB, NPUHHUMAEMbIX K PACCMOTPEHHUIO Ha 3aBeplIaroulei
CTaJu¥ MPOEKTUPOBAHMSI, IPEAYCMATPUBAIOIIEH CHHTE3 BO3MOXKHBIX TEXHOJIOTHYECKUX CXEM, UX
cpaBHEHHE U BbIOOp Hambosee 3(h(PpeKTUBHOM Ha OCHOBE

KPUTEPHsT ONTHUMAJIBbHOCTH, OO0ECIEUMBAIOLIETO COBMECTHBIM y4yeT Bcex TpeOoBaHUMI
KOMIUIEKCHOTO OCBO€HMsS Henp. Jng »dToi wenw mnpeaycmaTpuBaeTcs OJIOK —OICHKH,
BKJIIOUAIONUI BBIXOJHBIC IaHHBIE 10 BapHaHTaM TEXHOJOTUYECKOW CXEMBI M SKOHOMHKO-
MaTeMaTUYeCKyl0 MOJENb, C MOMOUIbI0 KOTOPON BBIMOJIHAIOTCS pPAacUETHBIE MPOLETyphl Ha
CTaJINM CPABHUTEIHHON OIICHKH BapPHAHTOB.
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13.4. MeToanueckne MoJI0KeHHUs IPOCKTHOM OLEHKH 3a11aCOB MECTOPOKACHHUA KAaK
00beKTa KOMILJIEKCHOT0 OCBOEHMSI

B oredecTBEeHHON MpaKTHKE pasrpaHuueHue 3amacoB Ha 3(ddexTuBHbIe (OamaHCOBBIC) U
Hea(dpexTuBHBIC (3a0aTaHCOBBIE), OCYIIECTBISIEMOE [0 pe3yJbTaTaM JETAJbHOW pa3BEIKH,
(baKTHUECKM HOCHUT OKOHYATEIbHBIN XapakTep. CIOXKHUBIIASCS YIPOILICHHAs CHCTEMa OLEHKHU
3a[lacoB HE OTBEYAET MHOI00OPa3HI0 U OCOOCHHOCTSIM I'€0JIOrO-FOPHO-3KOHOMUYECKHX 3ajad,
pelaeMbIX Ha pa3IM4yHbIX 3Tanax MpoLecca OCBOCHUS MECTOPOXKICHUS.

JlomuHupyromass B IocielHee BpeMs 3aracocOeperaroiias TEHACHLUS MpeoIpeaeinia
y)KECTOUeHHEe TpeOOBaHMI MO OXpaHE HEAp, COTJIACHO KOTOPBHIM IPOCKTHPOBAHUE TOPHBIX
IPEIIPUATHN JOJDKHO OCYILECTBISATHCS B CTPOIOM COOTBETCTBHMHM C YTBEPIKACHHBIMH 3aI1aCaMH.

[IpencraBieHne O HE3BIONEMOCTH OJHAXIbl YCTAHOBJICHHBIX KOHIUIMHA (DaKTHYECKU
UCKJIFOYAeT BO3MOXHOCTb CKOJIbKO-HUOYAb CYLIECTBEHHOW KOPPEKTUPOBKU TEXHMUYECKUX
peLIeHNi, TPUHATHIX HA TPOEKTHOM CTaJuu, a CJIEeJOBATENIbHO, 3apaHee OJNOKHpYyeT JoObIe
IONBITKA ONTUMM3AaLUU JSTHUX pELICHHMH B IIPOLECCe IPOEKTUpOBaHMA. Bmecre ¢ Tem
IPEIIPOEKTHAs OLIEHKA HE MOKET J1aTh UCUEPIIBIBAIOIINE U IPUTOM OKOHYATEIbHbIE OTBETHI Ha
BCE BOIIPOCHI, CBsI3aHHBIE C BbIOOpOM TmyTed u Haubosee >PPEKTUBHOTO OCBOCHUS
MECTOPOXKACHHUS.

OHOCTOPOHHSISI HAIIPABIECHHOCTh 3amacocOeperaronieil KOHLENIY B ONpeIeIeHHOH Mepe
IPOTUBOPEUYUT KOHILENIMHU KOMIUIEKCHOI'O OCBOEHMSI HEAp, OJHHUM M3 IPHUHLMIIOB KOTOPOH
ABJsieTCsA o0ecreyeHre He MaKCUMaJIbHOM, @ ONTUMAaIbHOM MOJIHOTHI UCIIOJIb30BaHUS 3a1aCOB.

OcHOBHasi 1eJb MPOEKTHOW OIIGHKH 3allacoOB - CO3JaTh OCHOBY JUI BBIPAOOTKH BCETO
KOMILJIEKCa MPOEKTHBIX pemeHui. [Ipu obmeil onTuMu3aoHHON HaNpaBIeHHOCTH MPOSKTHON
OLICHKH B €€ 3aJ]aud BXOJUT HE caM BbIOOp ONTHUMAIbHBIX PEIICHUM, a CO3/laHue MPEANOChUIOK
JUIsL UX LIEJICHANPaBJIECHHOCTU NOMCKAa. B oTiimune OT Ipyrux BHIOB I€0JIOr0-?KOHOMUYECKUX
OLICHOK, IpEeAyCMaTpUBAIOIIMX OOOCHOBAHHWE OJHO3HAYHBIX  PELIEHUH, XapaKTEepHON
0COOEHHOCTBIO MPOEKTHOM OLIEHKU SIBJISIETCS €€ aJIbTePHATUBHOCTD, T.€. BBIBICHHE HEKOTOPOM
COBOKYITHOCTH MEPCIIEKTUBHBIX BAPUAHTOB, MOAJIEKALIUX JAIbHEUIIIEMY UCCIIEJOBAHUIO.

[IpoekTHass olLieHKa 3amacoB, OyAyd4d COCTaBHOM 4YacThl0 Ipolecca IHPOEKTUPOBAHHUSA,
OasupyeTcss Ha OOUIMX METOJUYECKUX IMPUHLUIAX PEIIEHUs MPOEKTHBIX 3a/1a4, U, B YaCTHOCTH,
IIPEIyCMAaTPUBAET HCIOJIb30BAaHUE JMHAMUYECKMX METOAOB M  COOTBETCTBYIOIIMX UM
UHTETPAIIbHBIX ~ KPUTEpUEB, O0ECIEUMBAIOIIUX COM3MEPEHHE Ppa3IMYHBIX  TpeOOBaHUU
KOHLEMNINY KOMIIJIEKCHOTO OCBOCHMSI HEZIP.

B ormomuuMum  OT IpEeANpOEKTHONM  OLEHKH  MECTOPOXACHUM  IPOEKTHAas  OLICHKa
pacrpocTpaHseTcs He Ha Bechb CPOK OTPabOTKH 3alacoB, a TOJbKO Ha IMEPHUOJ ONTUMHU3ALMH
MPOEKTHBIX PELIEHUH, MPOJOIKUTEILHOCTh KOTOPOTO B COOTBETCTBUU C OOIMMHU IMPUHLIUIIAMU
JUHAMHYECKON METOJI0JIOTUN PEIIEHUSI TOPHO-O)KOHOMHUUYECKUX 3a7a4d HE JOJDKHA MPEBBILIATh 25
J€eT.

B ornnume or KpurTepus, periaMeHTUPYEeMOro BpeMeHHBIN THUIIOBOM METOIMKOM OLEHKHU
MECTOPOXKACHHS IOJIE3HBIX HCKOMAEMbIX, CTPYKTypa OOOOIIAIOIMIET0 KpUTEpHsl MPOEKTHOMN
OLIEHKH 3aI1acoB JIOJDKHA MPeyCMaTpUBaTh Y4eT SKOHOMUUECKOTro yiiepOa OoT MoTepb LIEHHOCTH
B Ipouecce ocBoeHus. Ilpu oleHke, oxBaTbIBalOUIel HE Bech MEpHOJ] OTpPabOTKU
MECTOPO’KICHHUS, a JIUIIb ero MepBbIi 3Tam, Takol y4eT He0OXO0UM, IIOCKOJIbKY CPaBHHUBaeMble
BapHaHThl Jake INpPU OJMHAKOBBIX O0BEMAax IPOU3BOJICTBA MOTYT PAa3IUYaThCS CTEHEHBIO
IIOJIHOTHI CIIOJIb30BaHUS HEIP.

ATnbTEepHAaTUBHBIM  XapakTep MPOEKTHOM  OLEHKM  3amacoB, IMpPH  KOTOpPOH  He
nOpeaycMaTpuBaeTCss OKOHYATEeNbHBIM  BBIOOp  BapHaHTa, O00OECHeuMBacT BO3MOXKHOCTh
JAIbHENUIIEro ONTUMHU3ALMOHHOIO TIOUCKa Ha JOCTATOYHO HMIMPOKOW OCHOBE, B TOM YMCJIE U Ha
OCHOBE YaCTHBIX KPUTEPUEB.

[Ipy MpOEKTHON OLIEHKE 3aracoB MECTOPOXKIECHUS KaK OObEKTa KOMIUIEKCHOTO OCBOEHUS
JOJDKHBI  OBITh  TPOAHAJIM3UPOBAHBI YCIOBHUS BBIACICHHS TUIOB U COPTOB MOJIE3HOTO
MCKONIaeMOr0, MCXOJ M3 TEXHOJOTHYECKHX CBOWCTB, OMPEIENSIONIUX pa3iIHyYHble CHOCOObI
nepepabOoTKU WM pa3iIMuHble 00JIACTH UCIOIB30BAHUS MUHEPAILHOTO CBHIPbSL.
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MeTtoanueckie OCHOBBI PELICHHUS 3a/lau MPOEKTHOM OIEHKH, CBSI3aHHBIX C ONpEIeNICHHEM
YCIIOBHM  KadecTBeHHOW auddepeHnmmnanuu 3amacoB  MECTOPOXKIACHUS, I1eJ1ecoo0pa3Ho
paccMoTpeTh 0c000.

B omnpeneneHHbIX yCIOBUSX OJHOW U3 OCHOBHBIX 3a/lad IMPOEKTHOW OIICHKM 3aIlacoB
MECTOPOXKICHHUA KaKk OOBEKTa KOMIUIEKCHOTO OCBOCHHS CTaHOBUTCS  HCCJIEIOBAaHUE
1[eJIeCO00Pa3HOCTH BOBJICUEHUS M OKCIUTyaTalldi0 3alacoB, OTHECEHHBIX [0 pe3yJbTaTam
NPEINPOCKTHON OIEHKH K 3a0anaHcoBbIM. KoppekTHpoBKa rpaHul] pa3pabOTKH pa3BedaHHBIX
3aracoB Ha CTaguM TMPOCKTUPOBAHUS SBISETCS OJHUM M3 DTaloB MOCIEAOBATEIbHON
ONITUMU3AIMH MTPOIIECCAa OCBOCHHUS MECTOPOKICHHUS.

[TocraHoBKa Ha cTaguU NPOEKTUPOBAHUSA BOIPOCA O IEIECOOOPAa3HOCTH BOBJICUEHHUS B
OKCIUTyaTaIl[MI0 3allacoB, MEPBOHAYAIBHO OTHECEHHBIX K 3a0alaHCOBBIM, MOXKET OBITh
00yCIIOBJIEHA LEIBIM PSJIOM O0CTOSATENBCTB, PACCMOTPEHHBIX HUXKE.

[IpencraBnennss 00 HSKOHOMHYECKOH 3HAYUMOCTH TOW WIM WHOW 4YacTH 3amacoB
OTHOCHUTEINIbHBI U COOTBETCTBYIOT 3KOHOMHYECKOW CHUTyallMM U TEXHUYECKHM BO3MOXKHOCTSIM
IPOM3BOJICTBA TOJIBKO Ha MOMEHT OLIEHKH MECTOpPOKACHUsA. [I0CKOIBKY TEXHUYECKHUE PELICHUs
U SKOHOMMYECKHE I0Ka3aTeNd, MOJIOKEHHbIE B OCHOBY IMPEANPOCKTHOW OILEHKHU, K MOMEHTY
POCKTHPOBAHUS OOBEKTa HEPENKO yCTapeBalOT, YCIOBUS Pa3TPaHUUYCHHS 3aIacoB TOIJICKAT
MPOBEPKE C YYETOM HU3MEHEHHUS COCTOSHHUS ChIPbeBOW 0a3bl, MOTPEOHOCTH B IMOJIE3HOM
HCKOITaeMOM M YPOBHE IIEH Ha MPOIYKIHIO, a TAK)Ke TEXHHUYECKOTO YPOBHS MPOW3BOJACTBA B
MEePUO MEXKAY YTBEPKICHUEM 3allacOB M HAYAJIOM MPOSKTUPOBAHUS.

Bonpoc o BOBieUeHNH B 3KCILTyaTalMiO 3a0aTaHCOBBIX 3aIlacoB, SBIISIOMIMXCS HCTOUHHUKOM
nosyuyeHus: JeUIUTHON MPOIYKIMH, AODKEH peliarbcsi ¢ YYeTOM MOBBIIICHHS CIIpoca, a
CJIEZIOBATENILHO, M MEPCIIEKTUBE TIOBBIIICHUS 1IeH Ha 3Ty MPOAYKIHIO.

HekoTtopasi 4acTe pa3BeJaHHBIX 3alacOB MOTJAa MOJYYUTh OTPHUIIATEIBHYIO OIEHKY H3-3a
OomMOOK, OOYCIIOBIIEHHBIX HEIOCTATOYHO JOCTOBEPHOH wWH(MOpMaIe, WId B pe3yiabTare
BbIOOpA HEONTHUMAJBHBIX PEIICHUN B CBSI3U C HECOBEPIIEHCTBOM CYIECTBYIOIIEH METO0IOTUN
OKOHTYPHBAHUSI 3aI1aCOB.

OmnpenenenHas 4acTb 3alacoB, OTHECEHHBIX K 3a0aaHCOBBIM, MOXKET BCKPBIBATHCS MTOMYTHO
IpY TIPOBEIEHUH BBIPAOOTOK, MPEHA3HAYCHHBIX IS BBIEMKH 0ajlaHCOBBIX 3amacoB. [Ipu sTom
BOBJICUEHUE B HKCIUIyaTallMI0 COOTBETCTBYIOIIWX 3a0alaHCOBBIX 3allaCOB MOXET OKa3aThCs
HYKOHOMHYECKH ONPABIAHHBIM, TOCKOJIBKY TPEOYET CPaBHUTEIBHO HEOOIBIINX JOTOTHUTEIBHBIX
3arpar.

VYBenuyeHne MacmTaboB TPEANPHUSATHS 33 CUET BOBJICUCHHUS B IKCIUTyaTallMI0 HEKOTOPOU
4acTH 320aJJaHCOBBIX 3alacoB MpPEoINpeaesseT o0liee CHUKEHNE YAEIbHbBIX 3aTpaT, YTO MOXKET
o0ecneunTh peHTa0eNbHYI0 OTPAOOTKY 3THUX 3aI1acoB.

[Ipy pPOEKTUPOBAHUU PACIIUPEHUS, PEKOHCTPYKIMHM WM TEXHHUYECKOTO MEPEBOOPYKEHUS
NEMCTBYIOIIETO pPYAHHWKA TMPOBEPKAa BO3MOXHOCTH M SKOHOMHYECKOH IIeTIeco00pa3HOCTH
BOBJICUEHHUSI B OKCIUTyaTallMI0 3allacoB, PAaHEE CUMUTABIIUXCS 3a0alaHCOBBIMHU, CTAHOBUTCS
oOsi3atenbHON.  O((PEKTUBHOMY HCIOJB30BAHUIO OTHUX 3aMacoB  OJarompusiTCTBYET TO
00CTOSITENECTBO, YTO OMpeJeNieHHass WX 4YacTh OKa3bIBaeTcs JHOO YxXKe BCKPBITOM, IHOO
HAXOJUTCS B HEMOCPEICTBEHHOM OJIM30CTH OT MPOMIEHHBIX BCKPBIBAIOIINX BHIPAOOTOK.

[Ipy mNpOEeKTHOW OIEHKEe CcHeAyeT YYUTHIBaTh BO3MOXXHOCTh O€3BO3BpPATHON yTpaThl
3a0alaHCOBBIX 3aMacoB B pe3ysbTare pa3paboTku OanaHCOBBIX. [loCKONIBKY 3a0anaHCOBBIC
3arachl CO BpEMEHEM MOTYT CTaTh OOBbEKTOM OCBOCHMS, HEOOXOJIUMO COMOCTABUTH BO3MOXKHBIH
3¢ (deKT OT MX H3BICUEHHUS U 3aTPaThl (WIM YAOPOXKAaHHE IMPOEKTHBIX PEIICHUN) B CBSI3U C
KOHCepBallMel 3THX 3aIacoB.

B oueBMAHBIX Ciydasx, KOT/Ia SKOHOMHYECKas Ieleco00pa3HOCTh OCBOCHHUS 3aIlacoB,
CUMTABIIUXCS 320aJaHCOBBIMH, B MPHUHIMIIUATIHLHOM IIJIaHE HE BBI3BIBAET COMHEHUH, pelIeHue
3aJjaud  CBOJUTCA K OOOCHOBAaHWIO ONTHMAIBHOTO BapHaHTa, BKJIIOYas OIpE/IeICHUE
parroHaIbHON MOCIIeI0BATETFHOCTH 0aTaHCOBBIX U 3a0aTaHCOBBIX 3aMlacOB, HAMBBITOHEHIIIETO
COOTHOIICHUS HX 00HEMOB U T.I.
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Bo3MoxkHBI CJICaAyromue OCHOBHBbBIC BAapUaHThI OCBOCHUA 3aracos, NEpBOHAYATILHO
OTHECEHHBIX K 3a0aJIaHCOBBIM:

0TpaboTKa MECTOPOXKIICHHUS 0 BaJIOBOW CXEMeE, MPU KOTOPOH OallaHCOBBIC U 3a0amaHCOBBIE
3armachl U3BJICKAIOTCS COBMECTHO MPH COOTBETCTBYIOIIEM YCPEAHEHUH 110 KAYECTRY,

O0TpabOTKa MECTOPOXKICHUS IO Pa3JebHO-OJHOBPEMEHHOU CXeMe, IMPU KOTOpPOH C camoro
HayaJia dKCIuTyaTaluu 00€ pa3HOBHIHOCTH 3aI1acoB JOOBIBAIOTCS NIEpepadaThIBAIOTCS OTACIBHO;

OoTpabOTKa MO pa3/elibHO-PAa3HOBPEMEHHON cXeMe, MpU KOTOpPOMl MEepBOHAYAIBHO
W3BJICKACTCS TOJIBKO OJTHA Pa3HOBUIHOCTH 3aIacOB, MO 3aBEPIICHUU MX OTPAOOTKH HAYMHAETCS
W3BJICYCHHE BTOPOH Pa3HOBUAHOCTH (B TEPBYIO OYepelh OOBIYHO HM3BICKAIOTCS OaTaHCOBHIC
3amachl, a BO BTOPYIO - 3a0aJlaHCOBBIE, YTO MMO3BOJISACT MOJJACPKUBATh PEHTA0CTBbHYIO OTPaOOTKY
B TCUEHHUE BCETO CPOKA IKCILTyaTaIluH, MMOCKOJIBKY K Hadalry oTpaboTKu Ooyiee OSTHBIX 3aMacoB
3HAUMUTENIbHAS YacTh IEPBOHAYAJIBHBIX 3aTpaT OKa3bIBACTCsA Y)KE TOTralieHHOW Ha Oorarbie
3amachbl);

OTpabOTKa MO CMEIIaHHOW (KOMOMHUPOBAHHOM) CXEMe, MPU KOTOPOH MOCIEI0BATEIBHOCTD
U3BJICYCHHsI OaTaHCOBBIX W 3a0aJIaHCOBBIX 3allaCOB HM3MEHSETCS 1O MEPE Pa3BUTUS TOPHBIX
paboT, WK K€ B TOM CiTydae, Korja B Ipeesiax MECTOPOKICHUS OJTHOBPEMEHHO ITPUMEHSIOTCS
Pa3JINYHBIC CXCMbI BBICMKHU.

BoBieuenne B 9KCIUTyaTalyio 3alacoB, OTHECEHHBIX Ha MPEANPOEKTHONM CTaguu K
3a0alaHCOBBIM, MOXET OBITh OCYIIECTBJICHO B HECKOJBKHX BapHAaHTAX, Pa3IMYaOIIUXCS
CpOKaMH M TIOCIIEOBATCIIBHOCTBIO WX OCBOCHHS, OObEMaMH BOBJIEKAEMBIX OalaHCOBBIX W
3a0aJIaHCOBBIX 3aMacoB (M UX COOTHOIIEHHUEM), KAUeCTBEHHBIMU XapPaKTEPUCTUKAMH TOJIE3HOTO
HCKOITAeMOT'0, TTOKa3aTeJIIMU TIOJHOTHI HMCIOJIB30BAHUS HEIpP, pa3MepaMu JOMOJHUTEIBHBIX
KaIlUTaJILHEIX BJIOXKEHUU U XapaKTCPOM HX paClnpcACICHUA BO BPEMCHH, YPOBHEM U III/IHEIMI/IKOﬁ
9KCIITyaTallMOHHBIX 3aTpaT U T.1.

DKOHOMHYECKAs 1€JI€CO00Pa3HOCTh BOBJICUYCHHS B OSKCIUIyaTaI[MIO 3aMacoB, CUMTABIIMXCS
3a0aaHCOBBIMH, YCTAaHABJIMBACTCS HA OCHOBE COIOCTaBJICHUS J(PQPEKTUBHOCTH KaXAOTO W3
BO3MOJXHBIX BapHAaHTOB C 6aJIaHCOBI>IM BApHAaHTOM, B Ka4YCCTBC KOTOPOI'O IMPUHHUMACTCA
OCBOCHHE TOJIBLKO OAITAHCOBBIX 3aITacOB.

CpaBHuTeNnbHas orieHKa () (GEKTUBHOCTH BApUAHTOB OCBOCHMSI 3aI1aCcOB, paHEe OTHECEHHBIX K
3a0a1aHCOBBIM, OCYIIECTBIISIETCA IO CIeAYIoIei Gpopmyre:

25 = S - 1) - s ~K) + (€4 ~Ca) + (55 -2 ).,
- (13.2)

riae AD - 3¢ deKT OT BOBJICUEHHsI B OKCIUTyaTallI0 3a0aTaHCOBBIX 3aMacoB 10 I-OMY BapHaHTY
3a mepuoJ oneHku T, pyo.;

i, s - u3BIeKaeMasi EHHOCTh COOTBETCTBEHHO IO i-OMYy M 0a30BOMY BapuaHTaM B t-om
roay, pyo.;

Kit, Ket - KanuTanbHbIe 3aTpaThl COOTBETCTBEHHO TPH I-OH BapuaHTE OCBOCHUS 3a0aIlaHCOBBIX
3amacoB ¥ 0a30BOM BapuaHTe B t-oM roay, pyo.;

Cit, Cot- OSKCIUTyaTal[MOHHBIE 3aTpaThl COOTBETCTBEHHO IIPH I-OM BapHaHTE OCBOCHUS
3a0alaHCOBBIX 3aMacoB U 0a30BOM BapuaHTe B t-om roxay, pyo.;

v Ve .
T* 7 f - yimepO OT MOTEph COOTBETCTBEHHO MpH I-OM BapHUaHTE OCBOEHHS 3a0alaHCOBBIX
3aracoB U 6a30BoM BapuanTte B t-oMm roay, pyo.;
Bt - ko3 puimeHT npuBeneHns pa3HOBPEMEHHBIX 3aTpaT U 3PPEKTOB.

13.5. YcaoBusi COBMECTHOM ONTHMM3ALMH NMPOEKTHBIX 32124 110 BbIOOPY CXeMbl BBICMKH,
NOps/IKa OTPA0OTKH 3a1aCOB M CXeMbI BCKPBITHS

OgHUM Y3 OCHOBHBIX TpeOOBaHHM, NPEABABISIEMBIX K MPOCKTHOMY 0O0OOCHOBAaHHUIO
TEXHOJIOTNYECKON CXEMEI PYAHHUKaA IPHU KOMIIICKCHOM OCBOCHHWHN MCCTOPOXIACHUS, ABIIACTCA
obecrnieueHre yCcIOBUH Uit (OPMUPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK JTOOBIBAEMOTO CHIPHS,
obecreunBaronux ero Hanoosee 3pHeKTUBHOE UCTIOIb30BaHUE.
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JLyist GONBITMHCTBA PYIHBIX MECTOPOKICHUIN XapaKkTepHa Ta WM WHAs CTENIEHh Ka9YeCTBEHHON
HEOJIHOPOJHOCTH COCTaBa, YTO BO MHOTHMX CilydYasX MpeAornpeaensieT HeoOXOAUMOCTh U
SKOHOMHYECKYIO IIEeTIECO00Pa3HOCTh pa3/ebHON BBIEMKH U TIEpepabOTKH Pa3HOTUITHBIX HITU
Pa3HOCOPTHBIX PYII.

Ha nHauanpHOM 3Tarne NMpoeKTHPOBAHUS PYTHUKA JIOJDKHBI OBITh MMPOAHATM3UPOBAHEI YCIOBUS
BBIJICJICHUS TUTIOB UJIM COPTOB IMOJIE3HOTO UCKOMAEMOT'0, UCXO/sl U3 TEXHOJIOTHYECKUX CBOWCTB,
OTIPECIISIONINX PA3IUYHBIC CIIOCOOBI MEPEPaOOTKU WM PA3IMYHBbIE OOJACTH HCTOIB30BAHUS
MUHEPAIBHOTO CHIPbSL.

KauectBennas nuddepeniumarus 3anacos mneiaecoodpazHa B TeX CIIydasx, KOTJa pasaeibHas
nepepaboTka KaxkJ10il UX Pa3HOBUAHOCTH OOECIEYMBAET CYIIECTBEHHOH IMOBBIIIEHUE TEXHHUKO-
HSKOHOMHUYECKUX TOKa3zareyel mnepepadaThIBAIOIErO MPEANPUITHS MO0 CPaBHEHUIO C BaJIOBOM
CXEMOM.

O} PeKTUBHOCTD pa3eabHONW CXEMBbI BBHIEMKH 3aBUCUT OT PEHICHHS pPs/ia MPOSKTHBIX 3a/1ad,
U3 KOTOPBIX MEPBOOYEPETHOE 3HAYCHHE UMEET TEXHUKO-3KOHOMHUYECKOE 00OCHOBaHHE MOPSIKa
OTpabOTKU 3amacoB, T.€. HAMPABICHUS PA3BUTHS TOPHBIX paldOT, BKJIKOYAs YCTAHOBJIICHUE
00BEMOB U 0UYE€PETHOCTH BOBJICUECHHUS B SKCILTyaTallMIO Pa3HBIX TUIIOB WM COPTOB PY/I.

B cBs3u ¢ peanuzanueil pa3feibHOW CXEMbl BBIEMKH OOBIYHO BO3HHMKAET HEOOXOIUMOCTH
BHECTH OIpEJCIICHHbIE KOPPEKTUBHI B CXEMY BCKPBITUS U, B YaCTHOCTU, MPEAYCMOTPETH
MPOXO/IKY CHEIHATBHBIX CTBOJIOB MJIA CO3/IaHUE JIOTIOJIHUTEIBHBIX OYHKEpOB. CBsI3aHHOE C ATUM
YCIIO)KHEHHE CXEMBI BCKPBITHS OTPa3UTCS Kak Ha o0meM o0beMe MOTPeOHBIX KaluTalbHBIX
3arpart, TaK ¥ Ha YPOBHE YCIbHBIX KAIMTATBHBIX BIOXKCHHM, YTO B KOHSYHOM CUETE IPUBEICT U
K MOBBILIEHUIO CE0ECTOMMOCTH TOOBIYH.

B COOTBETCTBUM C W3JIO)KEHHBIMH BBIIIE MPUHIIMIIAMA CHCTEMHOTO TOIX0Ja K MPOCKTHOMY
000CHOBAaHUIO TEXHOJOTMUYECKON CXEMbl PYyIHUKA 3a/ladd, CBS3aHHBIE C BBIOOPOM CXEMBbI
BBICMKH, TIOPSJKAa OTPAaOOTKH 3allacOB M CXEMBI BCKPBITHS, MEXKIY KOTOPBIMH CYIIECTBYET
TeCHasl TEXHUKO-2KOHOMHUYECKasi B3AUMOCBSI3b, JIOJKHBI PEIIaThCs COBMECTHO.

KommuiekcHast 3a1aua penaercs B Ce1yIOIIeH 10CIeJ0BaTeIbHOCTHU

BbIJIETICHHE YYaCTKOB Pa3HOKAYEeCTBEHHBIX PY/I;

ornpezesieHue Nopsiika 0TpabOTKH 3a1acoB;

000CHOBaHHE CXEMBbI BCKPBITUS M TIOJTOTOBKH, OTBEUAIONIEH YCIOBUSM pa3aelbHON
OTpabOTKU Yy4aCTKOB MECTOPOXKICHHUSI.

[TockonpKy pasfenbHas BbIEMKa 3aMacoB OOBIYHO CONpPSDKEHA C  YCIOKHEHHEM H
YIOPOKaHMEM TEXHOJIOTMUECKOM CXEeMbl pPYyAHHKA, HSKOHOMHYECKass I1eJ1ecO00pa3HOCTh
COOTBETCTBYIOIIMX pEIIEHUN JOJDKHA OIEHUBAThCS IyTeM comocTaBieHHs d(dekTa,
JOCTUTaeMOT0 Yy  TOTpeOuTesnss, C JOMOJHUTEIbHBIMU 3aTpaTamMH TIpu  pa3paboTke
MECTOPOKICHUSI.

[Ipu sTomM BOo3MOKHas BenuurnHa 3ddekra B cucreme "pynHuk-odorarurenbHas dadpuka
COCTaBHT:

AD =Dy, - Sp, (13.3)

rie Op- SKOHOMHUYEeCKMH »HPdexT y mnorpeOutens Mnpu pa3feiabHON mnepepaboTke
Pa3HOCOPTHBIX PYI;

Sp - 3aTpaThl, CBA3aHHBIE C pean3alueil pa3aeabHON CXeMBbI.

[Tonck oNTUMANTEHBIX PEIICHUI CBOTUTCS K OOOCHOBAHUIO YCIOBHUH, MIPH KOTOPHIX pPa3HOCTh
(Om - Sp) nocturaer HaMOOIBIIUX 3HAYCHUH.

[Tpu pa3nenbHON mepepaboTKe PyIbl SKOHOMHUYECKHH 3P eKT LearuKoM olOecreurnBaeTcs 3a
CYET MOBBIIICHHS U3BJICYCHHUS MOJIE3HBIX KOMIIOHEHTOB M BBIPAXKAETCSI IPUPOCTOM H3BIIEKAeMOM
LIEHHOCTH TI0 CPAaBHEHMIO C BaJIOBON NepepaboTKOM.

C yderoM HEKOTOPOro TOBBIMIEHUS CEOECTOMMOCTH TepepaboTKH, CBSI3aHHOTO C
YCIIO’)KHEHUEM TEXHOJOTMYeCKOH cxembl (paOpuku, sKOHOMUYecKuil 3¢¢ekT y morpedurens
COCTaBHT:
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rae 1, Ll; - u3Bnekaemas meHHocTH | T mepepabarbiBaeMOW Py/Abl COOTBETCTBEHHO IPU
pa3/ienbHOM U BAIOBOM cXeMax mepepadoTku, pyo./T;
Co, O
B’ 7F - cebecTOMMOCTh nepepaboTK | T pyabl COOTBETCTBEHHO MPH Pa3/IelIbHOM U BaJIOBOIl
cxemax, py0./T.
[IpupocT yIenbpHBIX 3aTpar IpH pa3geibHOW pa3pabOTKH [0 CPAaBHEHHIO C BAaJOBOI
XapaKTepPHU3yeTCsl CICIYIONIMM BbIPaKECHUECM:

g, =(c8 - cz) +%, py6iT,
(13.5)
o o

rae P’ 7 - yAedbHbIE OKCIUIyaTallMOHHBIE 3aTpaThl (32 BBIYETOM aMOPTH3ALMOHHBIX
OTYMCIICHUH Ha PEHOBAILMIO) COOTBETCTBEHHO IPHU pa3Je/IbHOW U BaJIOBOM cxemax pa3paboTKH,
pyo./T;

AK - onosiHuTeNbHbIE KalUTalbHbIE 3aTPaThl, CBA3aHHBIE C peayin3alueil pa3aeabHON CXeMbl
BBIEMKH, PYO.;

A - rof10BO# 00BEM JOOBIYM 110 PYAHUKY, T.

B OonbmMHCTBE ciay4aeB pas3feibHas CXeMa BBIEMKM MOXET OBITh pealu30BaHa B
HECKOJIbKMX BapUaHTaxX, Pa3JIMYAIOLIMXCS YUCIOM BBIICNISAEMBIX Pa3HOBUIHOCTEH 3amacoB H,
CJIEZIOBAaTENIbHO, COOTHOUIEHUEM UX O0BEMOB U Ka4ECTBEHHBIX XaPAKTEPHUCTHUK, OYEPEIHOCTBIO
BOBJICYEHHUSI COOTBETCTBYIOUIMX 3alacoB B JKCIUIyaTallMl0; CPOKaMU CO3JaHMs OOBEKTa,
o0beMaMu TIOTPEOHBIX 3aTpar W JOCTHraeMbiXx dS((EKTOB, a TakKe XapakTepoM HX
pacripesie/ieHUs] BO BpeMEHU. Y UUThIBasi JUHAMUYECKHUE CBOMCTBA ONTUMU3AIIMOHHON 3ajauul, ee
pelIeHne A0DKHO OBITh MPUYPOYCHO K MEPUOJy OLIEHKH, MO3BOJSIONIEMY y4YECThb Paszifuusi B
YCIOBUAX (POPMHUPOBAHUS PA3HOBPEMEHHBIX 3aTpaT U 3PPEKTOB [0 CPABHUTEIILHBIM BapUAHTAM.

Bo Bcex ciyuasix mpu cpaBHEHMM BO3MOKHBIX BapHaHTOB pa3/IelIbHON BBHIEMKU B KauecCTBE
6a30BOT0 JIOJDKEH paccMaTpUBaThCs BapUaHT BaJIOBOM OTPaOOTKHU 3amacoB.

OnTuManbHBIM  CJIEyeT CUuTaTh BapHaHT, IMPH KOTOPOM JIOCTHIaeTcsi MaKCHUMyM
UHTETpaIbHOTO 3 QeKTa 3a NPUHATHIA MEPHUOJ OLEHKH B CUCTEME "pyAHUK-0OOTaTUTEIbHAs
¢abpuka", B COOTBETCTBUM € 3TUM KpUTEPUN CPaBHUTEIbHOM OLIEHKU 3(PEeKTUBHOCTU
BapHUaHTOB BbIpa)kaeTcs cienyromeil neiaeBoi pyHkuueit:

A3 = _TZ[I[HPT- _th)_[(Kpt _th:l"’ (C:t —C;)+ (C;[t - C&)HBt — i,
i1 (13.6)

rae L, Ls - u3BIekaemast HEHHOCTb COOTBETCTBEHHO IIPU PA3AECIbHON U BaJIOBOM cXemax B i-
oM roxay, pyo.;

Kot, Kgt - KanuranapHble 3aTpaThl COOTBETCTBEHHO NPU Pa3/e€IbHON U BAJIOBOM cxemax B t-om
roay, pyo.;

CBE o8

M’ TE . JKCIUTyaTallMOHHBIE 3aTpaThl Ha JOOBIYY COOTBETCTBCHHO MpPH pa3ieibHOW |
BaJIOBOI cxemax B t-om roxy, pyo.;

Cl‘[

I* TE . 3KCIUTyaTallMOHHBIE 3aTpaThl Ha MEpepabOTKy pPyabl COOTBETCTBEHHO TPH
pa3eNnbHOM 1 BallOBOM cxemax B t-oM rofy, pyo.;

CpaBHHUTENIbHASL OLICHKA BAPUAHTOB BBIEMKH IO3BOJISIET BBISIBUTH HEKOTOPYIO COBOKYITHOCTH
BO3MOXXHBIX BapHaHTOB, DPA3MYAIONINXCA BEIWYMHOW HHTerpambHOoro 3¢dekra. M3 umcna
BapHAHTOB, XapaKTEpU3YIOMIMXCA OMM3KUMM 3HAYCHUAMU >PQeKTa, OCYUIECTBISIETCS BBIOOP
HauboJee 1eIecoo0pa3HOro BapraHTa, UCXO/S U3 KOHKPETHBIX YCIOBHM M MPUOPUTETA YACTHBIX
KPUTEPHUEB.

13.6. OnTuMH3anMs B3aUMOCBSI3U MPOLECCOB U3BJIeYeHHUs U BOCIIPOM3BOACTBA 3a11aCOB
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XapakTepHOH  OCOOCHHOCTBIO  TOPHOTO  MPENNpPUATUS  SIBIAETCS  HEOOXOAMMOCTD
MEePUOIUYECKOTO0 BO30OHOBJICHHUS (BOCIPOM3BOACTBA) €r0 IPOU3BOACTBEHHON MOITHOCTH B
TEYEHUE TOYTH BCEro CpoKa CYIIECTBOBaHMA oObekTa. IlepBoHa4ambHO HEOOXOAMMBIN 3anen
BCKPBITBIX, IIOATOTOBJIEHHBIX M TOTOBBIX K BBIEMKE 3allacOB CO3/1a€TCs B IIEPUO]] CTPOUTEIbCTBA
OpEeNIpUsATHs, a B JajbHEHMIIEM MOAJEPKUBAECTCA IIyTEM CBOEBPEMEHHOIO BCKpPBITHS,
HOJrOTOBKH U HAPE3KU HOBBIX Y4aCTKOB MECTOPOXKAECHUS.

Pabotbl 110 BCKpBITHIO, TOJATOTOBKE M HApe3Ke 3alacoB B IPHUHILMIIE CIYKaT OAHOW LIENH -
CO3/1aTh YCJOBUS JUI MAacCOBOTO H3BJIEUEHMs IOJE3HOro HucKomaemoro u3 Hexp. OOee
IPOM3BOJICTBEHHOE HA3HAYECHUE PA3JIMYHBIX BHJIOB TOPHOIPOXOAYECKHX pPAa0OT TO3BOJISET
paccMaTpuBaTh BCIO UX COBOKYIHOCTb KaK €JMHBII MPOLecC - BOCIIPOU3BOJICTBO 3aI1aCOB.

Bocnpon3BoacTBO 3amacoB - MHOTOCTAMMHBIN Mporece, 00beTUHSIOMNNA HECKOIBKO BUIOB
TOHONPOXOJYECKUX paboT, B3aMMOCBSA3b KOTOPBIX C MaclITadaMHM H3BJICYEHUS 3aIlacoB
CYIIECTBEHHO pa3nuyHa. [Ipy mMpoeKTHpOBaHMH FOPHOKAMUTAIBHBIX Pa0dOT, a TakkKe ONM3KHX K
HUM TI0 Ha3HA4Y€HUIO0 paboT MO MOATOTOBKE 3TaKeH YUYMTHIBAeTCA LEJIbIA psill (PaKTOpOB, HE
UMEIOIMX MNPSIMOT0 OTHOIIEHHsS K MacmTa0aM H3BIICYEHHUS 3alacoB, YTO IPEIOIpeeNsieT
CaMOCTOSITEJIbHOE PELIEHHE COOTBETCTBYIOLIHNX 3aay.

HenocpencrBenHoe OTHOIIEHHE K MPOLECCY M3BJICUYEHHUS 3a11aCOB UMEIOT MOATOTOBUTEIBHO-
Hape3Hble padoThl, OT HUHTEHCUBHOCTH KOTOPBIX pEIIAIOLUIMM 00pa3oM 3aBUCUT CBOEBPEMEHHOE
BOCIPOM3BOJICTBO BEIEMOYHBIX €/IMHUILL, & CIEI0BATEIIbHO, MACIUTA0Obl OYCTHON BBIEMKH.

CrnoxuBiuuecs: npuHUUIBL AuddepeHInanuu TopHbIX paboT U HKOHOMMYECKHH MEXaHU3M,
perynupyromui nopsaoKk GOpMUPOBAaHUS PA3IMUHBIX BHJIOB 3aTpaT U METOJbl UX IOTAlIEHMUS,
COJIEPKUT HEMAJIO IPOTUBOPEUMi U ycinoBHOCTEH. C LeNblo X YCTpaHEHUS! HEOOXOMMO BHECTH
KOPPEKTHUBBl B CIIOXKMBIIYIOCS CUCTEMY KIAacCU(UKALUK, IIOCTPOMB €€ Ha CIEAYIOIUX
HNPUHIUIAX.

Pa3paboTka MecTOpOXIE€HHS COCTOUT HX TpPEX CTaAul, 3a KOTOPBIMU COXpaHsieTcsd HX
TPaJULIMOHHbIC Ha3BAHUS - BCKPBITUE, [IOJITOTOBKA, OYMCTHAS BhIEMKA.

[lepBast cramus - "BckpbiTHe" 00BEOUHSET TOPHO-KANHUTAJIbHBIE PAa0OTHI MO MOJTOTOBKE
TOPU30HTOB. DTOW CTazuu pa3pabOTKH COOTBETCTBYET KOMIUIEKC I'OPHOMNPOXOTYECKUX DPadOT,
Ha3bIBAEMbIX KalIUTAJIbHO-TIOATOTOBUTEIbHBIMU.

KanutanbHo-OAroTOBUTEIbHBIE paOOThl (PUHAHCHPYIOTCS 3a CUET KANUTAIBHBIX BIIOKEHHH,
a CTOMMOCTb TNPOWUJIEHHBIX BBIPAOOTOK BKJIIOYAETCS B COCTaB OCHOBHBIX (DOHJIOB PYyIHHUKA IO
rpynne "Coopyxenus".

[Toramenue CTOMMOCTH KamUTaJIbHO-TIOJArOTOBUTEIbHBIX BBIPAOOTOK MPOM3BOAMTCA B BUJE
aMOpPTH3allMU, HAYUCISIEMOM MO MOTOHHBIM CTaBKaM C JuddepeHianmeil B 3aBUCUMOCTH OT
(aKkTUYECKOro cpoKa CciyKObl (BpeMEHH OTPa0OTKH 00CITYKHBAEMbIX 3a11acoB).

Bropas cranusa - "l[logroroBka" 3akiro4aeTcsi B HEMOCPEACTBEHHOW MOATOTOBKE M Hape3Ke
BBIEMOYHBIX €IMHUI] (OJI0KOB U T.1.), T.€. B IPOBEIEHUH MOArOTOBUTEIbHO-HAPE3HBIX PA0OT.

@uHaHCUpPOBaHMUE 3TUX PAOOT OCYLIECTBISETCA 3a CUYET COOCTBEHHBIX OOOPOTHBIX CPE/ICTB
npennpusaTis no cratee "Pacxoapl Oyaymux mnepuogoB" C OTHECEHHMEM 3aTpaT Ha CTaThio
cebecroumoctH 100buM "lloramenyre noAroToBUTENIbHO-HAPE3HBIX paboT".

Tperbs ctaThsi pa3paboTku - "OuncTHas BbleMKa', BKJIIOYArOUash TOJBKO COOCTBEHHO
OYUCTHBIE pPAa0OTHl, T.e. HEMNOCPEICTBEHHO HW3BJICUEHUE IIOJIE3HOTO HCKOMAaeMOro U3
MOJIFOTOBJIEHHBIX U HAPE3aHHBIX BHIEMOYHBIX €IMHULL.

3amachl JIeNATCs Ha TPU KaTeropuu (B MOpsiiKe YOBIBAaHUS UX CTETEHU MOJITOTOBICHHOCTH) -
TOTOBBIE K BbIEMKE, TIOJITOTOBJIEHHBIE, BCKPBITHIE.

['0TOBBIMU K BBIEMKE CIIEIYET CUNUTATh 3a11aChl BHIEMOYHBIX €IMHHUL IIOCIIE 3aBEPIICHUS B HUX
BCEro KOMIUIEKCa MMOArOTOBUTEIbHO-HAPE3HBIX paboT.

[ToArOTOBIEHHBIMU CUYMTAIOTCSl 3amachl, MAJs KOTOPBIX 3aBEpLICHBl BCE KalUTAJIbHO-
MOATOTOBUTEbHBIC PAOOTHI (MOATOTOBKA ITAXKA).

BekpbiThie 3amacel - 3TO 3amackl, A KOTOPBIX IIPOMAECHBI IJIAaBHBIE BCKPBIBAIOLIUE
BbIPA0OTKH (CTBOJI C KBEPIILJIArOM, IITOJBHS).
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KonnuecTBo 3amacoB Ka)KJOW KAaT€ropuu YYMTHIBAETCS "B YMCTOM BHUJE", T.€. 32 BBHIYETOM
3aracoB 0oJiee BHICOKMX KaTEeropuil TOTOBHOCTH K BBIEMKE.

[TocraHOBKa BONPOCOB O NMPOEKTHOM OOOCHOBAaHMM PALMOHAIBHOIO COOTHOILIEHUS CTaauil
pa3paboTku OaszupyeTcss Ha HAIMYUU TECHOW TEXHUYECKOM M 3KOHOMMYECKOW B3aMMOCBSI3H
MEXly MPOLIECCaMU U3BJICUEHHSI U BOCIIPOM3BO/ICTBA 3aI1acoB.

TexHuuyeckass CTOpOHa ATOM B3aMMOCBS3H BBIPAKAETCS B TOM, YTO MaclITaObl J0OBIYH
HEINOCPEICTBEHHO 3aBUCAT OT MacluTaba NOJArOTOBKM 3amacoB K BbleMKe. (ClenoBaTenbHO,
MIPOU3BOJCTBEHHAs MOIHOCTh PYJHHMKA 110 TOPHBIM BO3MOXHOCTSIM - 3TO IO CYTH JeJla Takas
MHTCHCUBHOCTh M3BJIEUYEHHUs 3allacoB, KOTOPYIO B JAaHHBIX TI'OPHO-TEOJOTMYECKUX YCIOBMSIX
MOKHO CTaOWJILHO MOJAEPKHUBaTh. TakuM 00pa3oM, TOPHOTEXHUYECKHE BO3MOXKHOCTH — 3TO
BO3MO>KHOCTH HE TOJIBKO M3BJIEKaTh, HO U BOCIIPOU3BOJUTH OIPE/IEICHHOE KOJUYECTBO 3aacoB
B €IMHUIlY BPEMEHHU.

OKOHOMHYECKAsi B3aUMOCBSI3b IIPOLIECCOB H3BJIIEUEHUS M  BOCIPOM3BOJCTBA 3aIIacoOB
MPOSIBJISIETCS B TOM, YTO MPU MPOYUX PABHBIX YCIOBUAX COUYETAHMS ITUX MPOLECCOB ONPEAECISIET
YPOBEHB ce0ECTOMMOCTHU TOOBIYM py/bl. B mpuHIme r060e onepekeHrne B BBIMOTHEHUN OoJiee
paHHe# cTaauy MO OTHOIICHUIO K IMOCJEYIolIeH, OyIydn COMPSKEHO C MPEXIEeBPEMEHHBIMU
3aTpaTaMHM, B KOHEYHOM CU€T€ IPUBOJUT K TIIOBBIIIEHUIO CE0ECTOMMOCTH, B KOTOPOM
AKKyMYJIUPYIOTCS BCE BUJIbI YACTBHBIX 3aTPAT, CBA3aHHBIX C Pa3pabOTKON MECTOPOKICHUS.

C SKOHOMHMYECKOM TOYKM 3peHHusi ObLIO Obl HWJCAJIbHO NPUYPOUYUTH 3aBEPLICHHE KaXJ0H
CTaauu pa3paboTKH K Hayany cienyromei. OHako co3nanue U QyHKIMOHUPOBAHUE PYJHUKA B
YCIIOBUSX HEONPEJEIEHHOCTH UCXOAHBIX JAaHHBIX U PE3YIbTUPYIOMIMX IOKa3aTeslel UCKII0YAeT
BO3MOXXHOCTh a0COJIIOTHOM MUHHMMU3ALIMU 3aTpaT, TaK Kak OTKa3 OT CO3/aHHUs Pe3epBa 3aracoB
MOJKET MPHUBECTH K 3HAUUTENIBHO 00Jiee TSKENbIM MOCIEACTBUSM, YEM HEKOTOPOE MOBBIIICHNE
ce0ecTOMMOCTH B pe3yJIbTaTe CO3JaHMs TaKOrO pe3epBa.

[IpunuMaeMblie B IPAKTUKE TOPHOPYAHOTO TPOSKTUPOBAHKS METOIbI HOPMUPOBAHUS 3aI1acoB
pa3IMYHBIX KaTeropuil TOTOBHOCTH K BBIEMKE MTPEyCMAaTPUBAIOT PEIlIEHUE 33/1a4 TOJIbKO Ha Oa3e
JETEPMUPOBAHHBIX BEJIMYMH, TOTJA KaK IMOYTH BCE MapaMeTpbl, XapaKTEpU3YIOIIHE IMPOLECcC
JBUKEHHS 3a11aCOB (ITPOU3BOJUTENLHOCTh BHIEMOYHBIX €UHHI], CKOPOCTh IIPOBEJCHHS TOPHBIX
BBIPAaOOTOK, KOJMYECTBO 3allacOB B BBIEMOYHBIX EAMHHUIAX, HAXOMAAIIUXCA B CTaIUAX
W3BIIEYCHHS] M BOCIIPOU3BOJICTBA, MPOAOKUTEIHHOCTh PAa3IMYHBIX BHUJOB TOPHBIX paboT) B
pEeaIbHBIX YCIOBUSX MPEACTABISAIOT COO0M BEPOSITHOCTHBIE BETMUNHBI.

bonee cnoxHBIM yCIOBUSM pa3paOOTKU COOTBETCTBYIOT OOINbIINE KoNeOaHUS 3HAYEHUI
MapaMeTpoOB, XapaKTEPU3YIOIIUX WHTEHCUBHOCThH IPOILIECCOB W3BJIEYEHHUS] U BOCIPOM3BOJICTBA
3armacoB, B CBSI3M C 4eM TpeOyeTcs W Oojbllas BelMuuHaA pe3epBa. TakuM oOpa3oM, B OCHOBE
ONpe/eNieHUs] PallOHAIBHOIO COOTHOIIEHUS CTaAuM pa3pabdOTKU JIEKHUT HCCIeT0BaHUE
BEPOSITHOCTHOW TPHUPOAbl MAapaMETPOB HM3BJICUEHHUS U BOCIPOM3BOJICTBA 3aMACOB B YCIOBHUAX
KOHKPETHOI'O MECTOPOXKIACHHUSL.

['oToBBIE K BBIEMKE 3alachl BBOJATCS B OTPAaOOTKY BBIEMOYHBIMH €IWHHUIIAMHU TIOCTIE
3aBepUICHUs] B HMX BCEro KOMIUIEKCA IOATOTOBUTENbHO-HApe3HbIX paboT. CiemoBaTenbHO,
3amacbl BBIEMOYHOW €IMHMUIBI SBIAKOTCS TOW MHUHHUMAQJIBHOM HMX BEIWYUMHOM, KOTOPOMU
11eJ1€c000pa3HO ONEPUPOBATh IIPU PACCMOTPEHUH B3aMMOCBSI3U MEXKAY MPOLIECCAMU U3BIICUEHUS
U BOCIpOM3BOACTBA. [Ipu 3TOM ompeaeneHne palMOHAIBLHOTO PE3epBa 3alacoB CBOJAUTCS K
YCTAaHOBJICHUIO TAaKOrO JIONOJHUTEIBHOTO YHCIa BBIEMOYHBIX €IUHUI], OJHOBPEMEHHO
HAXOJSIIUXCS B CTAJUU BOCIPOM3BOACTBA, KOTOPOE TapaHTHUPYET HEOOXOIUMYIO (3a/JaHHYIO)
CTENEHb HAJSKHOCTH TEXHOJIOTMYECKOM CXEMbl PYyJHHKA TPH XapaKTEPHBIX ISl JTaHHBIX
YCIIOBUH OTKJIOHEHUS OMPECIIAIONINX apaMeTPOB B HEOIATOMPHUATHYIO CTOPOHY OT PacueTHBIX
3HAYEHHH.

[TpoekTHOE OOOCHOBaHUE pAIMOHANBHBIX YCIOBHA Pa3BUTHUA W COXPAHEHHUsS MAacCIITaboB
M3BJIEYEHMSI 3aM1aCOB CBOAMTCS K CONOCTABJIECHUIO BO3MOXHOW MPOU3BOAUTEIHLHOCTH M CPOKOB
OCYIIECTBIIEHUS TIOJITOTOBUTEILHO-HAPE3HBIX U OYUCTHBIX paboT. [Ipu 3TOM perieHus ToIKHbI
0a3upoBaThCA HA HCXOJHBIX JaHHBIX, XapPAKTEPU3YIOUIMX BO3MOXKHYIO BapHaIlMi0 3HAYEHUUN
YYaCTBYIOIIMX B pacyeTax rOPHO-TE€OJOTUUECKUX U TEXHOJOTUUECKHUX MTapaMeTPOB.
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[Iponienypa moOWCKAa HAWBBITOJHEHIINX TPOEKTHBIX peIIeHHH TpeOyeT MNpHUBICYCHUS
JIOTIOJIHUTEIBHON MH(POPMALIMU O XapaKTepe BO3MOKHBIX CIyJalHbIX U3MEHEHUH TeX WJIM MHBIX
napamMeTpoB. PervoHambHBIA MOAXOJ K PEIICHUIO IPOEKTHBIX PEIICHUH IIPelyCMaTpUBaET
UCMOJIb30BaHUE HMH(OpMaIMK, HAKOIJICHHOM B IpolLlecce CO3JaHHs U PA3BUTHUA B CXOIHBIX
ycioBusX. JIMHaMKMKa MOKa3aTeaed Takoro IPEeANpUATHs, a TaKKe 3aKOHOMEPHOCTH BapHaluu
€ro ImapaMerpoB B IIpolecce pa3pabOTKH MOIYT CIYKUTb CBOEOOpPa3HOM MOAEIbIO s
IIPOEKTUPOBAHUS aHAJIOTUYHOTO MPEIITPUATHUA.

HauOonee nenecoobpa3zHoi sBISIETCS MO3TalHasl MpoLeaypa pelleHus] ONTHUMHU3ALMOHHON
3aJaud, MpeJyCMaTpUBAloOIIas COYETaHHE JETCPMHUHHMPOBAHHOW M BEPOATHOCTHOW (Gopm
MOJIEJIMPOBAHUS IIPOEKTUPYEMBIX IPOLIECCOB.

Ha nepBoMm 3Tane Ha OCHOBE JaHHBIX O MPOU3BOACTBEHHON MOIIHOCTH PYyJHHUKA U CUCTEME
pa3paboTKu BbIOMPAETCS MPOU3BOJUTEIBHOCTh M YHMCIO BBIEMOYHBIX €IMHHUL, OJHOBPEMEHHO
HaxOJAIIMXCS B OYUCTHOM BBIEMKE, UX KOHCTPYKTUBHBIC ITapaMETpPbl, COCTAB U PACIIOJIOKECHUE
HOJrOTOBUTENILHO-HAPE3HBIX BBIPAOOTOK, a TaKXKe I0CIEeNI0BATEIbHOCTh M CKOPOCTH MX
npoBeneHuss. Ha pgaHHOM drame Bce yKa3aHHbIE IApaMeTpbl NPUHUMAKOTCS B KayeCTBE
JETCPMUPOBAHHBIX BEJIMYMH HAa YPOBHE CPEIHUX 3HAYEHUH, JOCTUTHYTBIX B aHAJIOTMYHBIX
YCIIOBHSIX, @ TakKe€ B COOTBETCTBUM C PEKOMEHIALMAMH, COACPKALIMMUCA B HOpMax
TexHojoruueckoro npoexkruposanus, CHull u npyrux noxymeHnrax.

B coorBercTBUM € HW3BECTHBIM IOJIOXKEHHEM JJii OOECHEYeHHs YCTaHOBJIEHHOMN
IIPOU3BOJUTENIBHOCTH PYJHUKA YMCIO BBIEMOYHBIX E€IUHMII, HAaXOISIIUXCS OJHOBPEMEHHO B
CTaJuAX  M3BJEUEHUS U  BOCIPOM3BOJACTBA,  JIOJDKHO  OBITh  NPONOPLMOHAIBHO
IIPOJOJDKUTEIBHOCTU ATUX CTAIUM:

Ny |t
N 4 (13.7)

OTa 3aBUCUMOCTH OTpaxacT Tpe6OB8.HI/Ie K HCIPCPBIBHOCTH MU COIIACOBAHHOCTHU TI'OPHBIX
pa60T, B COOTBCTCTBHMU C KOTOPBIM K MOMCHTY 3aBCPIICHHA HU3BJICUYCHHA 3aIllaCoOB BBICMOYHOM
CANHUIIBI JOJIZKHA OBITB IMOJIHOCTHIO TOTOBA K BBOJY B OYMCTHYIO BBICMKY HOBas CAWMHUIIA.

C YUCTOM 0OBIYHOTO COBMCUHICHUA OTACIIbHBIX IMPOLHECCOB BO BPEMCHH YHCJIO BBICMOYHBIX
CAWHUI B CTAANAX U3BJICYCHUSA U BOCIIPOU3BOJACTBA MOXKET OBITh OIIPECACIICHO I10 (I)opMynaM:

EfH:E' j'l_..r= 33351_8)
iy Ly (13.8)

rae Ay - IpOU3BOAUTEILHOCTh PYJIHUKA 110 TOPHBIM BO3MOKHOCTSIM, T/ M€C.;
ML - YIENbHBIN BeC TOOBIYM U3 OYUCTHBIX PadoT, JOJIH €]1.;

9o - CpCaHsiaA TPOU3BOJUTCIIBHOCTD BBIEMOYHOH CIUHUIIBI ITO U3BJICYCHUIO 3aI1aCoOB, T/MeC.;

N,;, Ng - 9MCIIO BBIEMOUHBIX €AMHHUII B CTAAMIX U3BICUECHUS U BOCTIPOM3BOICTBA;

tH - CpCaHAA TPOJOJDKUTCIIBHOCTD U3BJICUCHUS 3aI1aCOB BEIEMOYHOU C€AUHUIIBI, MCC.,

ts - cpenHsisa MoNHAas MPOJIOJDKUTENBHOCTh MOArOTOBUTEIBFHO-HAPE3HBIX PabOT B BHIEMOYHOU
€/IMHUIIE, MEC.;

£ - K03(pPUIMEHT COBMEIICHUS MOATOTOBUTENBHO-HAPE3HBIX PaboT, 10U €]l

VYcranonennoe mo ¢Gopmyne (13.8) 4YHCIO BBIEMOYHBIX €IWHHII OOECIICYMBAET
CBOEBPEMEHHOE BOCIIPOU3BOJICTBO ()POHTA OUUCTHBIX Pa0dOT TOIBKO MPH MPUHATHIX 3HAYCHHSIX
MMPOAOIKUTCIIBHOCTHU CTa)II/II\/'I pa3pa60TKI/I, B pC€ajIbHBIX YCJIOBHAX B CBA3H C BO3MOXHOCTBIO
OTKJIOHEHHUS JTUX 3HAYCHMH OT pPacUYEeTHBIX MPUXOAUTCA TMPEAyCMATPUBATh YBEIUYCHHE
MaciTa0oB BOCITPOM3BOJICTBA 3allaCcoB 3a CUCT JAOIOJHUTCIBbHBIX BBICMOYHBIX CAWHUIL,
HAXOJSAIIUXCS B CTaIUU MOJATOTOBUTEIHLHO-HAPE3HBIX PadoT.

B cooTrBeTcTBHH C 3TUM O6HIGG YHUCJIO0 BBIEMOYHEBIX CAWHHUII B CTAaJUHW BOCIPOU3BOACTBA
COCTaBIISIET:

N = N,Kp, (13.9)
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rae K, - ko3 unment pesepBa BBIEMOYHBIX €AMHUILI.

BenmmunHa pesepBa JODKHA YCTaHABIMBATHCSA C y4ETOM CTENCHHM BapHaldd IApaMETpPOB,
OIIPEIEISIIOMUX HPOJIODKUTEIBHOCTh IPOLECCOB M3BJICUEHHMS U BOCIPOM3BOACTBA 3aIacoB
BBIEMOYHOW €IMHHIIBL.

[IpoOIKUTEIPHOCTh ~ M3BJICYCHHS  3aacoB  3aBUCHUT, C  OAHOM  CTOPOHBI, OT
NPOU3BOAUTENBHOCTH OYHCTHBIX paldOT, ¢ JAPYrol CTOPOHBI, - OT BEJIMYMHBI 3aracos,
COCPEOTOUYCHHBIX B BLIEMOUYHOW €IUHUIIE.

[IpoIOKUTETBHOCT,  BOCHPOM3BOACTBA  BBIEMOYHOW  €AMHUIIBI  3aBHUCUT OT  TaKOW
BEPOSTHOCTHOM BETMYMHBI, KAK CKOPOCTH MPOBEACHUS MOIrOTOBUTEIILHO-HAPE3HBIX BHIPAOOTOK.

B KoHeuyHOM cyere BeJIMYMHA pe3epBa BOCIPOM3BOJMMBIX BBIEMOYHBIX —EIMHHII,
o0ecreynBamIero  HEOOXOJUMYI0  HAJEKHOCTh  TEXHOJIOTMYECKOH  CXEMbl  PYAHHKA,
OIIpEeJIeTIsIeTCSl XapaKTepoM BaphallMM TaKMX IapaMeTpoB, KaKk pa3Mep 3aracoB BBIEMOYHOM
€/IMHUIIBI, €€ TIPOU3BOIUTEIBHOCTD, a TAK)KE CKOPOCTh MPOBECHHS TOPHBIX BBIPAOOTOK:

K,=1- vy (13.10)

I71e Lt - KOIPQPUIMEHT, XapaKTePU3YIOMIMA BO3MOXHYIO CTEIIEHb BapHallK IEPUOJIOB
W3BJICUCHUS U BOCTIPOM3BO/ICTBA 3aI1aCOB BHIEMOYHOU €IMHHUIIBI.

Eciu craructuyeckoe pacnpeaencHue mnepeMeHHOW N U CpelHUM  KBaJpaTUYECKUM
OTKJIOHEHHEM Gy, TO OOIIee YHCIO BBIEMOYHBIX €IWHHIl, HAXOSIIUXCS B CTaJUU
BOCIIPOM3BOICTBA, MOKET OBITh BBIPAKEHO CIIEAYIOIUM 00pa3oMm:

N, = N, + to,, (13.11)

rjae t - mokaszarens JOCTOBEpHOCTH (KOIPPUITUSHT BEPOSITHOCTH ).

[Ipu perenuu 3a7a4 NPOEKTUPOBAHUS U IJIAHUPOBAHUS TOPHOTO MPOU3BOJCTBA 3HAYCHUS
Kod(¢uimenTa BeposTHOCTH t 00BIYHO TpHHHMAaKOTCS B npenenax 1,44-2. Cuuraercs, 4TO
JIOCTAaTOYHAsl CTETIEHb HAJIS)KHOCTH MPOEKTHBIX pacyeToB odecreunBaercs mpu t = 1,65.

st onpenenenust TpeOyeMOoro 4nciia BBIEMOYHBIX €IUHUI] HEOOXOAMMO MPOaHATH3UPOBATH
CTaTHCTUYECKUE DACIIpeleNeHUs] 3HAYCHU COOTBETCTBYIOMIMX MapameTpoB. Cratuctuyeckas
COBOKYITHOCTh II0 KaXXKJIOMY U3 IapaMeTpoB oOpabaTbiBaeTCs METOAaMU MaTeMaTUYeCKOU
CTaTHCTUKH, U CTPOUTCS TUCTOTpaMma, MO KOTOpOoW moadupaercs (YHKIUS pacrpeaenecHus
3HAYCHUI TapaMeTpoB. Bo MHOTHX ciydasx TMOJYYEHHYIO SMIUPHYECKYI0 KPUBYIO YIAETCs
uaeHTUGUIUPOBaTh ¢ (QYHKIMEW HOPMAIBHOTO pACHpENeNeHUs, KOTopas MOJHOCTHIO
XapaKTepU3yeTCsl CpeIHEN apu(PMEeTHIEeCKON 1 CpeTHUM KBAIPATUUECKUM OTKIIOHEHUEM.

Eciu Cp€AHCC 3HAUYCHHUC IIapaMCTpa - X , 00BeM BBI60pI(I/I (‘H/ICJ'IO OIICHNBACMBIX
CTaTUCTHYCCKHUX e)lI/IHI/II_I) - N, cpeaHee KBaApaTUYCCKOC OTKJIOHCHHE - Ox, TO a0COJIFOTHAS

ommoKa mo & ;
'::r?f

Jr (13.12)

A=t

B oOmem ciydae BepOSTHOCTb TOro, 4TO MHTepBal (X -A; x +A), rae Jn Oyner

3aKJIF04aTh HCKOMOE 3HAYCHUE, COOTBETCTBYET HAJeKHOCTH P = D (t).
OTHOcuTenbHAs OMIMOKa + OmnpeeNnseTcs U3 BhIpaKeHUS:

s oA
ToxEA (13.13)

B kadyecTBe TOKa3zarens, XapaKTepPH3YIONIEro BapuabelbHOCTh BCEH COBOKYIMHOCTH
napaMeTpoB, KOTOpPbIE NPEAONPENEISIOT TMPOAOJIKUTEIFHOCTh IMPOIIECCOB W3BJICYCHUS H
BOCITPOM3BO/JICTBA, UCIIOJIB3YCTCA HHTera.]'IBHBIfI MaKCUMyM OTHOCUTEIBLHOMN OIINOKU:
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_ 2
6 =28 (13.19

KoadduuueHt pesepBa BHIEMOUYHBIX €IUHHII B CTaJUH BOCHPOHM3BOJCTBA ONpEACISCTCS U3
BBIPAKCHMUS:

K, -1+2
4,

¥

(13.15)

YcranosieHHbIH 110 Gopmyiie (13.15) pe3epB BRIEMOYHBIX €IUHUIL TTOJIHOCTHIO MEPEKPHIBACT
(c yd4eroM NPHUHATOIO YpPOBHS HAJEKHOCTH) CpPEAHHME BO3MOXHBIE OTKJIOHEHHUS B
HEOJIArOMPUATHYIO CTOPOHY OT AETEPMHUPOBAHHBIX 3HAYCHUI [TAPAMETPOB.

["opHO-Teonornyeckne yciuoBHs MPEIONPENSISIIOT OCOOCHHOCTH Pa3BUTHS TOPHBIX padoT,
0o0yClaBIuBaIOLIME U DPa3IMuds B MOJAXOAE K PEIIeHUIO0 33Jay MO ONTHMHU3ALMU Ipoliecca
JBIDKEHUS 3amacoB. Pemienne sTux 3anmau cieayer aupdepeHuupoBaTh B 3aBHCUMOCTH OT
Takoro ¢gakropa, Kak "3TaKHOCTh pa3padboTKu".

K mnepBoil rpymme OTHOCATCS MECTOPOXKIACHUS, KOTOpbIE pa3padaThIBAIOTCS cepueit
MOCNIEAOBATENbHBIX ATAXKEH, T.e. BCe KPYTOMAJAroNINe M HAKIOHHBIE MECTOPOXKICHHS JH000M
MOIIIHOCTH, @ TAaKX€ TOPU30HTAJIBHBIE U TIOJOrONAJAIOUIME MECTOPOXKIEHUS, MOILIHOCTh
KOTOPBIX BBIXOJUT 3a MPEe/esibl OOBIYHON BBICOTHI ATaXAa.

Bo BTOpylo rpynmy BXOAST TOPU30HTAJIBHBIE M IIOJIOTONAJAIOIIME MECTOPOXKIACHHUS,
pa3pabaTheiBaeMbl€ OJJHUM 3TaKOM Ha MOJHYIO MOIIHOCTh PYAHOTO Tena.

[Tpu staxHo# pa3zpaboTke OOmMI KOA(PUIMEHT pe3epBa HAXOMUTCS Yepe3 MHTErpalIbHBINA
MaKCHUMyM OTHOCHUTEJIBHOW OIIMOKKM TO Mapamerpy, OINPEAENSIONUM MPOAOIKUTEIBHOCTh
IIPOLIECCOB M3BJEUYEHUS U BOCIPOU3BOJICTBA - Pa3Mep 3alacoB BbHIEMOUYHOM enuHulbl D, ee
MIPOU3BOUTENBHOCTD (] , CKOPOCTh IIPOBEJCHHS MOArOTOBUTEIHLHO-HAPE3HBIX BBIpaO0TOK WIIH,

5r - \[Z'ﬁf - "J‘:‘c"xz + 5\:2 + ‘:’c"j (1316)

Fal
5?{ = —

e Tt A

[Ipu ompeneneHUM OTHOCUTENBHON OLIMOKHU O, IO BCEM TPEM MapaMmeTpaM B 3HaMeHaTese
clenyeT MPUHUMATh 3HaK "-", MOCKOJbKY OTKJIOHEHUE Ka)KJI0TO U3 HUX B MEHBIIYIO CTOPOHY OT
pacyeTHbIX (CpeAHMX) 3HAUYEHUH MPUBOIUT K CHHKEHUIO HAJIC)KHOCTU TEXHOJOTHYECKON CXeMbl
PYIHUKA, YTO MPEOoNpeaAesieT HE0OX0AUMOCTh YBETUUYEHHUSI pe3epBa.

B cBA3M ¢ TeM, YTO CHW)KEHHE HAJEKHOCTH TEXHOJIIOTMYECKOM CXEMBI COIPSHKEHO C
OTKJIOHEHUSIMH TOJIbBKO B MEHBIIYI0 CTOPOHY OT PACUETHBIX (CpeOHUX ) 3HaAuEHUU
OTIpeNIeNAIONUX MTapaMeTphl, pe3epB, MPUHUMAEMBbIN 110 KaXJIOMY U3 HUX B OTJEIBHOCTH, OyneT
rapaHTUpOBATh MOMAJaHUE B UHTEPBAI (X - A) C BEPOSITHOCTBIO

1- P(x)
z (13.17)

Pla, > 2 )=1-

Torma mpu t = 1,65
_1- 1-0%011
2

OTkJI0HEHHEe Kakaoro u3 mapametpoB Z, U Wy, OT cpelHUX 3HAa4YeHH paBHOBEPOSATHBHI U
HE3aBUCUMBI B COBOKYIIHOCTM. B TakoM ciaydae BEpOSTHOCTb COBMECTHOIO IIOSIBICHUS
HE3aBHCHUMBIX COOBITHI paBHa MPOU3BEICHHUIO BEPOSTHOCTEN ITUX COOBITUH, T.€.

P(Z'q'WnH) = P(Z)P(q)P(WHH)

[Ipu Oe3dTakHOU pa3pabOTKe OMpeaesieHne pParMOHAIHPHOTO COOTHOIIEHUS BBIEMOYHBIX
€MHMII B CTAAMSIX U3BJICYCHUS U BOCIIPOM3BOICTBA NUMEET CBOU OCOOCHHOCTH.

P(xi >x:m)
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[Tpu Hanbomnee pacpoCTpaHEHHOM, MIPSIMOM MOPSAIKE OTPAOOTKU MacIITa0bl OUUCTHBIX PabOT
OTIPEICTISIFOTCS. CKOPOCTHIO MPOBEACHUS MaruCTPaIbHBIX OTKaTOYHBIX OTPAOOTOK, HOCKOJIBKY OT
TEMIIOB UX TOABUTaHHS HETTOCPEICTBEHHO 3aBUCAT MHTEPBAJIBI BKJIIOUSHHS BHIEMOYHBIX €JMHHIL
B OKCILTyaTalHIo.

B nerepMMHUPOBAaHHOM BHJIE YCIIOBHE COTJIACOBAHHOCTH TIPOLIECCOB W3BICUCHUS U
BOCIIPOM3BOACTBA TPH O€33TaXHOW pa3paboTKe MOXKET OBITh BBIPAKEHO CIEAYIOIIUM
PAaBEHCTBOM:

1-Z:m-Np = Wyrh My, (13.18
)

rae UM - ”"HTEeHCUBHOCTh OYMCTHOM BBIEMKH (CKOPOCTH MOABUTAHHS OUYMCTHOTO 3a0051), M/CEK.;

Z - NJIMHA TaHEIH, M;

N, - 4rcIo maHene, OJHOBPEMEHHO HAXO/ISIIUXCS B OYMCTHOW BBIEMKE;

W, - cpenHsisi CKOpOCTh MPOBENCHUST OTKATOYHOTO IITPEeKa M/Mec. ;

h - mmpuHa (HaKJIIOHHAS BBICOTA) MMAHEIH, M;

M, My - CpeaHsis MOIIHOCTh PYJHOTO Tella COOTBETCTBEHHO Ha OTpadaThiBaeMOM U
MOJTOTABIUBAEMOM YYACTKE PYTHOM 3alIexKH, M;

I, - YACIIO MTPEKOB, OJTHOBPEMEHHO IMPOXOJUMBIX B KPBLIE;

Iy - YKHCJIO BBIEMOYHBIX CAWHHI] (ITaHeNel), MPUXOAIIMXCSA Ha KaKIbIH IIar MPOXOIKH
OTKaTOYHOIO IITPEKa.

NHTEHCHUBHOCTh OYMCTHOM BBIEMKH OIIPEEISICTCS U3 BBIPAKCHHUS:

Mo o
te" 20, (13.19)

rae Sy - Iwiomaab NaHe I, HaXOIAIICHCsl B OYMCTHON BBIEMKE, M ;

ty - IPOOIKUTETFHOCTD U3BJICUCHHUS 3a11aCOB TTAHENH, MEC.;

N, - YMCII0 OYMCTHBIX 3a00€B B MaHEIH.

Wcxonst u3 ycioBHsl COIIACOBAaHHOCTU TOpHBIX paboTr (13.18) cpeanee uumcio mnaHenew,
€IMHOBPEMEHHO HAXOJISIIUXCS B CTA TN U3BJICYCHUSI COCTABHT:
_ Wy, h'mn,n

T 3

NII:
H-Z'm (13.20)

U3 ypaBuenus (13.20), mpu m = My, cienyer:

fue (13.21)

rze: ty - MPOIOIHKUTENFHOCTD MPOXO/IKY IITPEKa Ha [UTMHY MTaHeNu Z, Mec.
B pa3zsepnyrom Buze popmyna (13.21) MokeT ObITh IpeACTaBICHA CIEAYIOIIMM 00pa3oM:
M. = nyn b B W

T ]

9 (13.22)
2 ; =z =Z'h'mmen_

ty = ——: =— :

e a4 q

(Z - xomu4ecTBO PYAHOIN MaCChI, H3BJIEKAEMOE U3 BHIEMOUYHOW €IUHUIIBI).

YUucno BEIEMOYHBIX €UHULL B CTAIUH U3BIICUCHUS 3aBUCUT OT TPEX IMEPEMEHHBIX - MOIIHOCTH
PyIHOTO Teja M, CKOPOCTH TMPOBEACHHUS TJIABHBIX OTKATOYHBIX BbIpaboTok Wy, a Takxke
MIPOU3BOUTENILHOCTH JOOBIUHBIX PaboT (.

Uuciio BBIEMOYHBIX E€AWHUI] B CTAJIUM TOATOTOBHUTEIBHO-HAPE3HBIX PabOT OmMpeaesieTcs
COOTHOIIIEHUEM BPEMEHHU BBITIONHEHUS 3TUX PadoT ty; U TMPOXOJKKM OTKATOYHOIO IITpeKa Ha
JUTAHY TaHENH 1y,
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to (13.23)

HeoOxonuMocTh  co3pgaHus  pe3epBa  CBSI3aHHAasi C  BO3MOXKHBIMH  OTKJIOHEHUSIMU
napameTpoB Wy, M U ( OT pacyeTHBIX 3HAYEHUI B CTOPOHY YMEHBIICHHUS.

Jl1s oueHkH xapakTepa BO3MOXKHOM BapHallMi CKOPOCTHU IPOBEIEHUS OTKATOYHOTO IITPEKa U
MPOU3BOJUTENIBHOCTH ~ TAHENIM  IEJecCOO0pasHO  MOJB30BAaThCA  COOTBETCTBYIOLIUMU
CTaTUCTUYECKUMHU  JIaHHBIMM [0  OAHOMY HWJIM  HECKOJbKMM  pyIHUKAaM, YCJIOBHS
TOPHOINPOXOJAYECKUX U OYUCTHBIX PadOT HA KOTOPBIX CXOJHBI C YCIOBHUSIMH NPOEKTHPYEMOIO
pyanuka. ITociae oOpaboOTKM 3TUX JAHHBIX METOAAMH MATEMAaTHYECKOW CTATHCTUKU CTPOSTCA
rucrorpamMmel. [lo ux Buay moaOuparoTcss (QYHKIMHM IJIOTHOCTH paclpeiesieHusi, KOTOpble
00BIYHO BOJIM3U K (DYHKIMH HOPMAJIBHOTO pachpeaeieHus. [l OIeHKH XapaKkTepa W3MEHEHHS
MOIIIHOCTA PYIHOI'O Te€Jla HCIOJb3YKOTCA JaHHBIC, MOJYYECHHBIC INPU PA3BEIKE KOHKPETHOIO
MECTOPOXKACHHUSI.

13.7. Oco0eHHOCTH NPUHATHSA MPOEKTHBIX PeLlIEeHU C y4eTOM TPeOOBaAHMH CTA0UIU3AIUMN
Ka4eCcTBa U pe3epBUPOBAHUSA FOPHBIX BO3MOKHOCTEH MOI3eMHOI0 PyIHUKA

Bonpocel ctabunuzanuy KadecTBa OOIIEMIAXTHOTO PYIONOTOKA, KaK MPABUIIO, PELIArOTCs
HEMOCPEJCTBEHHO Ha JTame OMNepaTUBHOro ympapieHUs. OIHAKO YPOBEHb BO3MOXKHOMN
CTa0MIIM3allMU B 3HAYUTEIBHON CTETNIEHU TNPEAONPEACISCTCS pPElICHUSIMH, NTPUHUMACMbIMHA B
MPOLIECCE MPOSKTUPOBAHUS.

Bo3moxxHocTh obOecrieueHusi CTaOMIBHOCTH KayecTBa J00OBIBAEMOMl pyabl 0OYCIOBIIUBAET
HEOOXOUMOCTh OTPEENICHUsI ITOr0 MOKa3aTeNsl sl MPOSKTUPYEMOT0 MPEANPUATHS B CBSI3U C
BO3MOXKHOCTSIMH ~ TIOCTICAYIOIIEH TepepadoTKu ChIpbsi. Eciam  paccMaTpuBaTh MpoOiiemMy
yIpaBlIeHUS] KayeCTBOM IOJ3€MHBIX HCKOMAEMbIX KaK EIMHBIM TpoIlecc, BKIHOYAIOIINN
pa3BeAKy MECTOPOXKIEHHS, INPOSKTUPOBAHHE TOPHOTO TPEANPHITHS, JJ0OBIYY IOJIE3HOTO
MCKOMAaeMOro, pYIOMOArOTOBKY U MepepadoTKy, TO A(M(PEeKTUBHOCTh €€ peleHus Mpu
INPOCKTHPOBAHUN 3aBHCUT, C OJHOW CTOPOHBI, OT TIOJHOTHl HWH(OPMAIMA O CTEICHH
pa3Be]aHHOCTU MECTOPOXKIEHUS M, C JApyrod, - OT uHPOpMaIMU O BO3MOKHOCTSIX
PYIOIIOATOTOBUTENBHOTO M TepepadaThIBAIONIETO KOMIUIEKCA. JTa 3aBUCHMOCTH TPOSBISETCS
Ipex/ie BCEro Mpu BbIOOpE YPOBHS CTaOWJIM3AaLMU KadyecTBa M pa3paboTKe MepOnpUsATHIl 1o
ycpenHeHuto pyabl. [lociemHue omnpenensroTcs NPOTHO30M KayecTBa CHIPbS B HEApax M
pe3ysbTaTaMH OLIEHKH BIMSHUA KoJIeOaHUH KauecTBa pybl Ha 3((EKTUBHOCT €€ 00O0TaleHHs.

[Ipr STOM OIIEHMBAIOTCS COJEpKAHWE KaXIOTO KOMIIOHEHTAa B MAacCHBE M €ro (pu3mko-
XMMHUYECKHE CBOWCTBA. B COOTBETCTBUM C COBPEMEHHBIMH MPEJCTABICHUAMHU KaueCTBO PYyIHOU
Macchl JIOJDKHO XapaKTepH30BAaThCS HE TOJNBKO CPEIHHM COJIEpKAaHHEM B HEH T0JIEe3HOTO
KOMITIOHEHTa, HO M CTaOMJIBHOCTHU 3TOTO MOKa3aTels.

HecmoTpss Ha akTyaldbHOCTh paccMaTpUBAaeMOW IMPOOJIEMBI, TPU CIIOKUBIIEHCS MPAKTHKE
INPOEKTHUPOBAHUS IOJI3EMHBIX PYAHUKOB BIHMSIHHME KaueCTBEHHBIX XapaKTEpUCTHK 3alacoB
MOJIE3HBIX HMCKOMAeMbIX Ha BO3MOYKHOCTH pAa3BUTHS JOOBIYM CBHIPhS C HEOOXOIUMOMN
CTaOMJIBHOCTBIO KAa4eCTBEHHOI'O COCTaBa YYUTBHIBAETCS TOJIBKO KOCBEHHO. CyllecTBYIOT
NpUOJIMKEHHBIE METOJBI BBIYMCIICHHUS IOKa3aTeNiell CTaOMIBHOCTH KadyeCTBEHHOTO COCTaBa
OOIIENIaXTHOTO PYJONOTOKa. B 4acTHOCTH, OJMH M3 METOJ0B OCHOBAaH Ha KOJIMYECTBEHHOM
OIICHKE CHIDKEHHS KOJICOJIEMOCTH COJEp)KaHUs TIIOJIE3HOTO KOMIIOHEHTa B OOIICHIAXTHOM
PYAONOTOKE MO CPABHEHHUIO C KOJEOJIEMOCTBIO COAEPIKAHUS B OT/AEIbHBIX OYMCTHBIX 3a005X B
3aBUCHMOCTH OT UX YHMCJIa HA PYJAHUKE (CM. 3aBUCHMOCTH (3.49).

Hcnonb3oBanue 3aBucuMocTH (3.49) B NMPOEKTHBIX pacueTax IpearoiaraeT Cleayrolme
JOTTYIICHHST,

1) paBeHCTBO UCHIEPCHil coJlepKaHUN yCpeTHAEMOTr0 KOMIIOHEHTa BO BCEX PYIOMOTOKAX;

2) HEKOPPEeNIHPOBAaHHOCTh W CIIY9alHOCTh COJAEP)KaHUH IIOJIE3HOTO KOMIIOHEHTa B
PYAONOTOKAX.
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CoortHomenune (3.49) npuMEHUMO TPU TOM YCIOBHH, YTO (PPOHT OYUCTHBIX PabOT (YHCIIO
TOTOBBIX K OYHCTHOH BBIEMKE OJIOKOB) OIHO3HAYHO COOTBETCTBYET IIJIAHHPYEMOU
IPOU3BOIUTENLHOCTH PYJHHKA.

OxauM 13 3 (PEKTUBHBIX CIOCOOOB CTAOMIM3AlMK KavyecTBa JOOBIBAEMOHN PY/IbI SBISCTCS
MOJArOTOBKA PE3EPBHBIX OYHCTHBIX 3a00€B, KOTOphIE MOTYT BKIIOYAaThCS B paboTy B
3aBUCUMOCTH OT KOHKPETHOM I'€0JIOTHYECKON CUTYaIlNH.

YpoBeHb pe3epBUPOBAHUS ONpeaeseTcs Ko3QPUIreHToM:

pas (13.24)

rae Nyg - o0111ee 9nciio TOTOBBIX K pab0Te OYMCTHBIX OJIOKOB;

Npas - MUHIMAJIBHOE YHCIO OJIOKOB, HEOOXOIMMOE JIJIsl BHITIOJIHEHHUS TIAHOBOTO 3aJlaHHs I10
00beMy JOOBIYH.

MeTo10M, C MOMOIIEI0 KOTOPOTO BO3MOXKHO HamOoJiee IMOJIHO Y4eCTh BCE MHOT0OOpa3ue
BJIUSIONIMX (DaKTOPOB IPH pacueTe KOJCOJEMOCTH COJCPYKAHHUS ITOJIE3HOIO0 KOMIIOHEHTa, a
TaK)Ke TOJIYYUTh PE3YJIbTAThI, MPUEMIIEMBIC HE TOJBKO I CIEeMU(UISCKUX OCOOCHHOCTEH
KOHKPETHOI'O MPEANPUATHSA, HO U B JOCTATOYHO MIMPOKOM JHAINA30HE T'OPHO-TCOJIOTHUYSCKHX
YCIIOBUH M BO3MOXKHBIX TEXHOJIOTMYECKHUX CXEM pa3BUTHS TOPHBIX paboT, SBISICTCS
UMUTAIIMOHHOE MOojieupoBanre Ha DBM.

CyTh UMHUTAIIMOHHOTO 3KCIICPUMEHTA TIPU PEIICHUHU 3aJla4d MPOTHO3UPOBAHUS MTOKA3aTeIICH
BO3MOXKHOTO YPOBHSI BHYTPUPYJHHYHOT'O YCPEAHCHHUS CBHIPbS HAa CTaIuH MPOCKTHPOBAHUS
TOPHOTO TPEINPHUATHS COCTOMT B CIICAYIOIIEM: B COOTBETCTBUM C HW3BECTHOH (yHKIHMEH
pacripeieliecHus] TCHEPUPYIOTCS BEPOSTHBIC COJEPKAHMS IMOJIE3HOTO KOMIIOHEHTa B TOTOBBIX K
BBICMKE OJIOKaxX ¥ ONpENeNIeTCSs MHHHUMAIBbHOS OTKJIOHEHHE COJACPKAHUS TOJIE3HOTO
KOMIIOHEHTa OT IUIAHOBOTO, KOTOPOE MOXET OBITh O0ECIICYCHO B JIAHHOW CUTYAIlMH C y4ETOM
BO3MOXKHOCTH TIepepacIpeielicHuss 00beMOB JOOBIYM IO pPe3epBHBIM 3a00sM. B pesynbrare
MHOTOKPaTHOTO  TIOBTOPEHMsSI ~ OKCIIEPHUMEHTAa  IOJIy4aeM  BEPOSTHYIO  XapaKTCPUCTHKY
KOJICOJIEMOCTH COJIEpP)KaHHS TIOJE3HOTO KOMIIOHEHTa B J00BIBAGMON pyIHOW Macce IS
OIPENIEIICHHOTO yPOBHS pPE3epBUPOBaHMs (DPOHTA OYMUCTHBIX pPadOT M KOJIeOIeMOCTH
COJICpP)KaHUsI  IIOJIG3HOTO  KOMITOHEHTa B 3a0OWHBIX  pyaomoTokax.  [IpoBeneHue
COOTBETCTBYIOIIUX PACYCTOB OCHOBBIBACTCS HA CIICTYIOIINX UCXOIHBIX MOJIOKEHHSIX:

1. IlpupomHas W3MEHYMBOCTh KadecTBa pPYyIbl B OalaHCOBBIX 3amacax OMpeIesieTCs
NPUMEHUTEIBHO K  JI03aM  BBIIYCKAa, 10 00bEMaM  COOTBETCTBYIOIIUM  CMEHHOU
MIPOU3BOIUTEIIEHOCTH OYHCTHBIX 3200€B.

2. MHOroKkpaTHOE MOBTOPEHHE WMHUTAIMOHHBIX SKCIEPUMEHTOB MPOU3BOJMUTCS HE B BUJIC
MOJICTTUPOBAHUS TIOCIICIOBATSIIBHOCTH CMEH, a KaK CepHsl He3aBUCHMBIX peann3aluii 6e3 yuera
WCUEpPIIaHus 3aacoB PY/Ibl B ICUCTBYIONIUX 3a005X.

3. B xauectBe KpHUTEpHUs I pa3/ICJCHHS TOTOBBIX K BBICMKE OJIOKOB Ha JCHCTBYIONIUE H
pe3epBHbIE MPUHUMAETCS MHUHHMMAJIbHOE OTKIOHEHHE COJIEp’KaHUs TMOJE3HOTO KOMIIOHEHTa B
CYMMAapHOM OOIIENIAXTHOM PYJOIOTOKE OT IIAHOBOTO:

Aat = (Olyy = Olp) —> MIN, (13.25)

TJI€ Oy - TUTAHUPYEMOE COJIEpKaHUE MOJIE3HOTO KOMITIOHEHTA PYAHON MacChI;
Omp - CpeIHEe COJepKaHWe TIOJe3HOTO KOMIIOHEHTAa B pPYyJHOHW Macce OOIICHIaXTHOTO
PYIOIOTOKA 110 00BEMY COOTBETCTBYIOIICH CMEHHOM MTPOU3BOIUTEIIBHOCTH PYTHUKA;

iqiﬂi
— _ml
“up T H
2.4
iml

(13.26)
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rae: o, qi - coaep)kaHWEe MOJNE3HOTO KOMIIOHEHTa M CMEHHas IPOU3BOAUTEIBHOCTD I-TO
3a004;

Np - uucio AeHCTBYONMX 3a00€B.

4. MonenupoBaHUe OCYIIECTBIIACTCS IPU PaBHBIX IPOU3BOJIUTEILHOCTSIX OJIOKOB:

! (13.27)

5. BeimonHeHue niaHa 1o MCTAJITy obecreynBaeTcs BBCACHUEM B MOJCIIb JOIIOJIHUTECIBHOI'O
OrpaHUYCHUA:

il
.
r (13.28)
Kak mnokazan crneuuanbHO NPOBEACHHBIM aHAIW3 MPAKTUKU padoThl psAga pPYAHHUKOB
METAJUIypruy, IUIAHUPYEMOE COJIEp)KaHHE IOJE3HOI0 KOMIIOHEHTA Ol OOBIYHO MPEBBIIIAET

cpenHee cojaepkanue (o) B pyJIHOM Macce, KOTOPYIO MOXKHO H3BJIEUb M3 TOTOBBIX K BBIEMKE
3aI1acoB:

a

o= iml
Hos (13.29)
N06 = Npa6 + Npe31 (1330)

rae Ny - o01ee 4uciao 0J10KOB, TOTOBEIX K BEIEMKE;

Npag - UUCIIO pE3EPBHBIX OJIOKOB.

B cootBeTcTBHHU ¢ TpeOOBAaHUSIMHU 000OTaTUTEIIBHOM (haOpUKK pa3Max KOJICOaHHH COAepKaHMS
MOJIE3HOTO KOMITOHEHTa B TIOCTaBISIEMOW PpYJAHOH Macce JIOJDKEH YKJIQJbIBaThCS B
JUana3oH o 1. + 0 o mi. Llenb ynpaBrneHus: pe3epBoM OYHCTHBIX OJIOKOB 3aKIIOYAETCS B TOM,
4TOOBl OTKJIIOHEHHE (PAKTHUECKOrO YypOBHS TOKa3aTeled KadecTBa oL cp. OT 0a30BOro
(TU1aHOBOTO) YPOBHSI O IVI. C 3aJaHHOW BEPOSTHOCTHIO HE TMPEBBIIIANIO JOIMYCTHUMBINA TpeaesT a
= d o 1. B J1I000HM POU3BOAHBI MOMEHT BPEMEHH.

MatemMaTuyecKu 3TO MOKET ObITh BBIPAKEHO B CIEAYIOLIEM BHUJIE:

P{[0tu - Olp) < a} =P{Aa < Sa} 2 p, (13.31)

/1€ P - HaJI&KHOCTh YIIPAaBJICHHUS [0 OKa3aTeNI0 KayecTBa.

B nponecce pacueToB u3 o0IIEro 4ncia TOTOBBIX K BbleMKE OJOKOB BBIOMPAIOTCS T€ OJIOKH,
KOTOpble oOecreunBaloT TpeOyemblid JMama3oH KoJIeOaHWil  coaepiKaHUsl  IOJIE3HOTO
KOMITOHEHTA Oy £ O Olyy M OLIEHUBAETCS YaCTOCTh IMOMAJaHUs B COOTBETCTBYIOIINME MHTEPBAJIbI
IpU Pa3IUYHBIX 3HaUeHUIX O =5 %, 10 %, 15 %, onpenensempix TpeOoBaHUAMU (HaOPHUKH.

3HaueHUs YacTOCTH IIOMaJaHus B pa3jIMYHble WHTEPBAJIbl JIOMYCTUMOrO JMana3oHa
KoJIeOaHHUH KauecTBa PYAONOTOKA B YAaCTHOCTH BBINOJIHEHMS IUIaHA MO METAJTY IO3BOJISIOT
HOJYYUTh BEPOATHOCTHYIO XapaKTEPUCTUKY Mpoliecca ycpeaHeH s (Vp) U OLIEHUTh BEPOSITHOCTh
BBITIOJIHEHUS TJIAHOBBIX (AMPEKTHBHBIX) 331a4 (P) B 3aBHCHMOCTM OT uuclia JEHCTBYIOLIMX
0JIOKOB, BEJTMUYHUHBI Pe3epBa M CTENEHH HANPSXKEHHOCTH IJIaHa M0 Ka4yecTBY IpPHU OIpeIeIeHHOM
BapHUaHTe CUCTEMBI Pa3pabOTKU:

Vmp = f(Npa6, Kp); (1332)

7€ Vyp - KOA(MQUIMEHT BapHalliU COAEP)KAaHUs MOJE3HOTO HMCKOMAEeMOro KOMIIOHEHTa B
O0LIEIIaxTHOM PYAOIOTOKE;
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K, - xoaddunuent pesepsupoBanust, paBHbIH Nog/ Npas
Ps = f (Npas, Kp), (13.33)

rzie Ps - BEpOSATHOCTH BBIMOJIHEHUS TUIAHOBBIX 33/IaHUH TPU 3aJJaHHOM MHTEpBaJie KoueOaHui
KayecTna O.

3aBUCUMOCTH TIOKa3aTesieil M3MEHYMBOCTH OT YPOBHSI PE3epBUPOBAHUS SBHINCH OCHOBOMU
pa3paboTKNU METOAMKH OOOCHOBAHMs pe3epBa OUMUCTHBIX OJIOKOB JUIsl 0OecledyeHus C 3alaHHOU
BEPOSTHOCTHIO TpeOyeMoil CTaOMIIBHOCTH KadecTBa ChHIPhS B OOIICIIAXTHOM PYIOIOTOKE.
JlaHHas MeToJMKa, SBJIAIOIIASCS MHCTPYMEHTOM I OLEHKH 3(PPEKTUBHOCTH CTaOMIIN3ALUU
KayecTBa JOOBIBAEMON pyIbl 332 CYET CO3JaHMS M MCIOJIB30BAHUS pe3epBa OUUCTHBIX OJIOKOB,
BKJIIOYAET CJICAYIOIUE ITaIIbL:

1) 3amaHMe WCXOAHBIX JUPEKTUBHBIX IIOKa3aTelel KayecTBa: CpEIHEro IUIaHOBOTO
COJIepKAHNS KOMIIOHEHTA Oly; U BEPOSTHOCTHU BBIMOJIHEHUS IIJIaHa 110 KadecTBY P mpu 3aganHOM
YPOBHE CTaOMJIM3ALIMY - BEIMYMHE JOIYCTUMOIO HHTEpBajla OTKIOHEHHUS £0;

2) ompeneneHue KOJIUYECTBA OYHCTHBIX OJIOKOB B OJHOBpeMEHHOH padore Np,s ucxons u3
IPOM3BOJICTBEHHOIN MOIIHOCTH PYAHHMKA U MPOU3BOAUTEIBHOCTH OUYUCTHOIO OJIOKA MPHU TOW UIIH
WHOU cUcTeMe pa3paboTKe;

3) ompeneneHue HEOOXOOUMOIO U JOCTATOUYHOTO YPOBHS pe3epBUpOBaHUs OIO0KOB Kie; 1O
YCTAaHOBJICHHBIM 3aBUCHMOCTSM Buma (13.24); ecnm TpeOOBaHMS K CTaOWIHM3AIlMM  HE
YJIOBJIETBOPSIIOTCS, TO BO3HUKAET HEOOXOJUMOCTb IE€pecMaTpUBaTh HCXOIHbBIE TUPEKTHUBHBIC
napameTtpsl P u 9;

4) omeHKa W3MEHYMBOCTH KadyecTBa B OOLICIIAXTHOM pYJOIMOTOKE: KO3 QHUIMeHTa

BapUaluH Vi C IIOMOIIIBIO 3aBUCUMOCTEN BUIA (13.32) 1501051 cTaHjapTa
_ Vup "G
L Cup. ;
OTKJIOHEHHI 100

5) ompenerneHue BETUYMHBI KOA(QQUIMEHTa W3BJICUCHUs Ipu oboramieHun E, KoTopsiii
COOTBCTCTBYCT YCTAaHOBJICHHOMY  YPOBHIO N3MCHYNUBOCTU KadyecTBa B O6III€HIaXTHOM
PYAOTIOTOKE Vyyp; JUTS TOTO UCTIOB3YIOTCS 3aBUCHMOCTH BHA E = @1(Vyyp) 1tk E = @2(0yp).

6) cpaBHeHue d¢¢ekTa OT CTaOWIM3alMHU, CBSI3aHHOTO C YBEIMYCHHEM HW3BIICUYCHUS TIPU
oboraimieHuu, ¢ yuepooM OT pe3epBUPOBAHMS, T.€. YBEIMUYCHHEM 4YKCIia OJIOKOB Ha pyAHHUKE, a
3HAUUT, C JCKOHIIEHTpalWel TOpHbIX paboT; B KadecTBe 0a30BOro BapuaHTa MAJis
IPOEKTUPYEMBIX PYAHUKOB HCHOJb3YIOTCSI BEJIMYMHBI PE3EPBOB OUYUCTHBIX OJOKOB U
W3BIICYCHHUSI IPU OOOTAIICHUHU, TIPUHATHIE B IPOEKTE.
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