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Tpeboeanusn K oghopmaenuro omuema

Nudopmanus, HeoOxoaumas JJIsl BBITIOJHEHHUS] KypCOBOTO MPO-
€KTa, MPENnoJaBaTelIeM 3aJaeTcsl CTYACHTY [0 BapUaHTy 3aJaHus
(Tabis. 1), HOMEpP KOTOPOrO0 COOTBETCTBYET IMOPSJAKOBOMY HOMEPY B
CIIUCKE TPYIIIIHIL.

[TosicHutenbHas 3anucka opopmiseTcss Ha uctax popmara A4,
TutynbHbIN TUCT (MpHIOKEeHUE 1) JOJDKEH coAepKaTh HAMMEHOBAHUE
BYy3a, Kapeapbl, HANMEHOBAaHKE KypPCOBOTO MPOEKTA, HOMEP BapUaHTA,
dbaMuInio, UMs, OTYECTBO CTYJCHTA.

[TosicHuTEnbHAS 3amKCcKa MO KypcoBOMY MpPOeKTy «PaspyiieHue
MOPOJI MAaCCOBBIM B3PBIBOM» BKJIFOUAET:

1. PacyeT oCHOBHBIX MapaMeTPOB CKBAKUHHBIX 3aPsI0B.

2. Pacuer BpeMeHU 3aMeJICHUs, BHIOOP CXEMBbI U CPEJICTB UHU-
MUPOBAHUS IOBEPXHOCTHON U BHYTPUCKBAKUHHOW CETH.

3. Pacuert xonuuecTBa Herabapura.

4. Omnpexaenenue yaenbHoro pacxoaa BB npu npobiienun Hera-
O0apuTOB.

5. Ompexenenue Macchl 3apsiaa Mpu ApoOIeHUN HErabapuToB.

6. Bwibop BB u cpeactB ununiunpoBanus (CH1) npu npobienuu
HErabapuTOB.

7. BbIOOp cXEMbl MHUITUMPOBAHUSI HETAa0APUTOB.

8. Mephbl 6€3011aCHOCTH TP pa3IeiiKe HeradapuToB.

9. PacdeT mapaMeTpoOB OIMACHBIX 30H.

®opmat rpaduueckoro nucra Kypcooro npoekra Al. Ha nu-
CTe, pa3/ieiecHHOM Ha 4 yacTtu (nmpuioxkenue 11), uzoopaxaroTcs:

1) nannbie misi pacuera mapameTpoB BBP, cxema mpocrtpan-
CTBEHHOTO PACIOJIOKEHUSI CKBAXMH U TaOJIMIla OCHOBHBIX PE3yJIbTa-
TOB pacuera;

2) cxeMa MHUIMUPOBAHUS CKBAXKUHHBIX 3aps/I0B C UCIOJb3ye-
MBIMHA CPEICTBAMH HWHUIIMUPOBAHMS C YyKa3aHUEM HAMMEHOBAHUS
AJIEMEHTOB CETH U BPEMEHHU 3aMEIJICHUS;

3) 3apsan s apoOseHus HerabapuTa U cXeMa MHHUIMUPOBAHMS
3apsiIOB Ha Herabapurax;

4) cxema MecTa MPOBEACHUS MAacCOBOTO B3PhIBAa C HAHECECHHUEM
IPaHUIl OMACHBIX 30H IO PA3JIETy OTACIBHBIX KYCKOB MOPOJBI U yAap-
HO-BO3yILIHOW BOJIHBI.



1. Obocnosanue mexnono2uuecKux c80UCmE 6CKPbIUIHBLX
nopoo

K OCHOBHBIM TEXHOJIOTHYECKHUM CBOMCTBAM BCKPBIIIHBIX OO/,
OKa3bIBAIOIIUM OTIPEACIAIONICe BIMSIHIEC Ha KAUECTBO B3PHIBHOM TOJ-
TOTOBKH MX BBIEMKE, OTHOCSATCS: OJIOUHOCTh MAacCHUBA, XapaKTepHu3ye-
Masi TUaMETPOM €CTECTBEHHOM OT/ACILHOCTH B MAacCHBE; MPOYHOCTH
MOPOJI, OompesesseMas MpeIesioM MX MPOYHOCTH Ha CXaTue; 00BOA-
HEHHOCTb, OlleHHBaeMasi Ko3((HUIIMEHTOM BJIUSHUS OOBOJHEHHOCTHU
IOPOI.

JIns ocamoYHBIX TTOPO TUIIMYHBIM SBIISICTCS HAJW4dde TPEX CH-
CTEM TpPEIIWH: TPEUIMH HAIUIACTOBAHUM M JIBYX CHUCTEM TPEIUH, CE-
KYIIUX HaIJJAaCTOBAHUS MPAKTUYECKHU TMEPIEHIUKYIISIPHBIM HAIIacTo-
BAHUIO, YTO OOYCJIOBIMBAET UX OJ04HYIO CTPYKTypy (puc. 1). Ceky-
e TPEIIMHBI 2 B CIOSX HAIlacTOBaHUW [/ (POpMHUPYIOT B MacCUBE
OJIOUHYIO CTPYKTYPY U3 €CTECTBEHHBIX OTJICIbHOCTEH.

Puc. 1. Cxema k omnpedenenuro
ouamempa ecmecmeeHHOU Omoelb-
HOCMU.

a — onuHa; b — wupuna;,
ll q{ ¢~ evicoma omoenvbHoCmu

JlnamMeTpoM €CTECTBEHHOM OTIEJIbHOCTA B MAaCCHUBE HA3bIBACTCS
CPEIHEB3BEIICHHBIN MO0 00bEMY MaKCHUMaJIbHBIM JIMHEUHBIA pa3Mmep
COBOKYITHOCTH OTJAEJIIbHOCTEH MAacCUBa.

B o0mem cimydae s OCaJOYHBIX MOPOJ YTOJIBHBIX Pa3pe30B
CYLLECTBYET CTaTUCTUUECKAsI 3aKOHOMEPHOCTD ISl ONPENIEIEHUST 00b-
€MHBIM METOJIOM JMaMETPa ECTECTBEHHOM OTAEIBHOCTH:

k
d. =153 1+—), 1
e Ccp( 3) (1)



rae c

cp

— CpelHEE PACCTOSAHUE MEXAY TPEIIMHAMHU HAIulaCTOBAHUM,

M; k — koaddunuent, k = 3 mpu 00beMHOM METOJIe U3MEPEHUS eCTe-
CTBEHHBIX OTJEIbHOCTEM.

Tabauma 1
HcxongHbie 1aHHBIE
Ne HaumenoBanue Bapuantsl 3aanus
n/m rnapamerpa 1 5 3 4 5 6
1 |Tun sxckaBaTopa OKI'-5 OKI-8U|OKT-10{9KTI-12| OKI'-15 |[9KI-20A
2 |dmuna 6moka Lgy, M 80 90 100 85 92 103
Cpennee paccTosiHIE MEXKIY
3 |TpelMHaMu HAIUIACTOBAHUH Ccp, 0.4 0,2 0,3 0,6 0,35 0,5
M
4 BricoTa cTonba BosibI B CKBa- 2.8 3.0 2.8 2.8 57 30
JKHUHE Ng, M
5 upuna B3pbIBaeMoOro 0j10ka 43 47 38 40 39 41
A6H, M
YT01 MeXIy HanpaBlIEeHUEM CKO-
¢ |poctH ynupyron BOJIHBI B Maccuse | 90 60 30 75 65
Y JIMHUEH OTKOCa yCTyTa o),
rpam.
7 |TLTOTHOCTB 3a00UKH P35, Kr/M° 1800 1600 1700 1990 2000 1900
[Toka3zaTenb XapaKTEpUCTUKHU
8 |rpyHTa B OCHOBaHHMH OXPaHSIEMO- 12 15 20 12 20 15
ro oonekTa K,
9 |Tun oxpansiemoro oobekTa K, 1,5 2,0 1,5 2,0 1,5 2,0
10 Howmep 61toka Ha cxeme mpoBejie- 4 7 2 9 5 3
HUSI MaccoBOro B3phbIBa (puc. 10)




[Iponomxenue TadauIs! 1
HUcxongabpie TaHHBIE

Ne BapuanTel 3a1anus

/a 7 8 9 10 11 12 13 14 15
1 | DKI-10 | DKT-12 | OKT-15 | 9KI-20 | PH-2800 | WK-34 | DKT-17 | BI-350 | OKI-5H
2 100 100 105 80 115 120 85 90 85
3 0,3 0,5 0,4 0,45 0,55 0,4 0,29 0,1 0,26
4 2.8 5,9 2,4 8,3 4,8 9,9 3,9 3,1 2,6
5 38 43 46 38 40 42 41 46 35
6 60 75 60 45 50 30 45 90 75
7 | 1700 | 1600 | 1500 | 1700 | 1800 | 1900 | 1600 | 2000 | 2100
8 20 12 20 15 12 20 15 12 20
9 1,5 1,5 2,0 1,5 2,0 1,5 2,0 1,5 2,0
10 8 2 1 11 12 13 14 10 6

MC}KI[y ANaMCTPOM C€CTECCTBECHHOM OTACIbHOCTHU U IIPOYHOCTHBIO,

a Takxke Kpenocthio mo mkaine npod. M. M. IlporoassikoHoBa aJis
IIOPOJ, CIArarlMX MAacCHUBBI YIOJIBHBIX MECTOPOXKIACHUHN, CYILLECTBY-
€T B3aUMOCB3b:

de
0,02 @)
IJI€ Gy — HpPeZe MPOYHOCTH NopoJ Ha cxarue, MIla; [ — koaddu-

GC)K de = O,Zf,

IUEHT KPEemoCTH Mopoisl 1o mkaiae npod. M. M. TIpoToabsikoHOBa,
el.

f:()’lccxc . 3)



BcekpblliHbie MOPOAbl YTOJIBHBIX Pa3pe30B pa3JiefieHbl Ha MATh
KaTeropuit mo 0J0YHOCTH (MPUIIOKEHHE 2).

OOBOAHEHHOCTh MOPOJI ONPEALIICTCS MO BHICOTE CTOI0a BOJIBI B
ckBaxxnHax. [Ipu BwIcOTE CcTOI0A BOJBI B mIpejeiaax 2 M CKBaKUHbI
CUMTAIOTCS CYXUMH.

BbiBoJ 0 TOM, B KaKMX TOPHOTEXHUYECKUX YCIIOBUSIX MPOCKTHU-
PYETCSI MACCOBBIN B3PHIB.

2. Bvioop cpeocme Oypenus 63pvl8HbIX CKEANHCUH

OOlecrnieueHre palMOHATBHONW CTENEHU B3PHIBHOM IMOJTOTOBKHU
MOPOJ] K BBIEMKE IKCKaBaTOPaMHM C Pa3IMYHON BMECTUMOCTBIO KOBIIIA
Ha YTOJBHBIX pa3pe3ax JIOCTUTaeTCs MPUMEHEHUEM COOTBETCTBYIO-
IMX JAAMETPOB CKBAXKHUHHBIX 3apsfoB. B Hacrosiiee BpeMs Ha
OOJIBIIIMHCTBE KaphepPOB CKBAXKHWHBI MOTYT OBITh MPOOYPEHBI CTaHKA-
MU IIAPOIIEYHOT0 OypeHust (MpHioKeHue 3).

BriOpaHHbIil [uaMeTp B3PBIBHBIX CKBaXKHUH OTMpENEseTCs KaTe-
TOPUEH BCKPBIMIHBIX MOPOJ MO OJIOYHOCTH (TIpUiiokeHue 4).

Huametp nosiota BeiOupaercs B cootBeTcTBUM ¢ [[OCT 20692-
2003 «/lonora mapomreunsie», mMm: 98.4; 114,3; 117,5; 120,6; 127,0;
130,2; 132,0; 139,7; 146,0; 151,0; 161,0; 165,1; 171,4; 187,3; 190,5;
200,0; 212,7; 215,9; 222,3; 238,1; 241,3; 244,5; 250,8; 269,9; 295,3;
304,8; 311,1; 320,0.

BbiBozl 0 TOM, Kakoi BeIOpaH OypoBOHM CTaHOK U AuaMeTp Oype-
HUS 110 J0JIOTY.

3. Bvioop npomvrunennvix BB

[{esb: BeiOpath panroHanbHbIN accopTuMeHT BB miist ckBakuH-
HBIX 3apsJ0B.

Teopus. B cyxux ckBaxkuHax W IpH BBICOTE CTOJI0A BOJBI 10 2 M
BBIOMpaIOT HEBOJIoycTONYMBBIE BB. B ocTtanbHbIX ciyyasx juis 3apsi-
XKaHUg OOBOJAHEHHOM 4YacTH CKBa)KUHBI UCIOJIB3YETCS BOJOYCTOWYU-
Boe BB, a BrIllIe ypOBHS BOABI CKBAXUHY MOXKHO 3apsiKaTh U HEBOJO-
ycToituuBsiM BB (punoxenue 5).

BriBog 0 ToM, kakrie BB BbIOpaHbl 1151 3apsiaaHUsl CKBAXKHH.



4. Pacuem ocnoémnbvix napavempoe CK6Aax)3CUHHbIX 3ap}1006

[lenb. OOocHOBaTh yAenbHBIN pacxon BB, mapamerpsl cetku
CKBQ)KHUH U YrOJI UX HaKJIOHA.

Teopusa. K ocHOBHBIM mapamMeTpam pacriojiOKEHUsI CKBAXKUHHBIX
3apsiIOB OTHOCSITCA: JIJIMHA CKBaKUHBI, TIIyOUHa mepedypa, pa3zMepsl
3apsina BB ¢ yueToM ero KOHCTpYyKIIMH, JJIMHA 3a001KH, Macca 3apsijia
BB B ckBaxkuHe, paCCTOAHUE MEXIY CKBAXKUHAMU U PSIIAMHU CKBAXKUH,
BEJIMYMHA JIMHUU COMPOTUBIICHUS IO MOJIOIIBE YCTYNa U YHACIO PSIJ0B
CKBaxxuH (puc. 2 u 3).

Bvicoma ycmyna (M) npuHMMAaeTCs KpaTHOM 5 M B 3aBUCHUMOCTH
OT THUIIA BBIEMOYHO-TIOTPY304HOTO 000PY/I0BaHUSA:

By <1,5H o (4)

rne Hpax — BBICOTA YeplaHus, M (IIPHIIOKEHUE 6).
[ 1ybuna nepebypa CKBaxuH
lhep =(0,6f +3)d, =3d,(1+d,), (5)
rne f — KO3pOUIHUEHT KPEmoCTH TMOPOJabl MO ImKane mpod.

M. M. IIpoToasaKkoHOBa, €1.; d,— MuaMeTp CKBaXXHHBI IO JIOJIOTY, M;
d.— INaMETP €CTECTBEHHOM OTAEIILHOCTH, M.

Jlnuna cxeaxcum, M:

B hy + lep 6

- . s ( )
sin 3

rae hy, — BBICOTA YCTYIa, M; B — yrom HakJI0HA CKBa)KWUH OTHOCHTEIIb-

CKB

HO TOPU30HTA, TPAL...

YVeon naxnona ckeadicun K TOPU30HTY [ pEKOMEHAYETCS MPUHHU-
MarTh:

- B mopoaax | kareropuu no 6mounoctu B =90 rpan.;

- B mopojax [I-V kareropuu no 6;ounoctu 3 = 75 rpan.

Jlnuna 3a60uxu yCTAaHABIWBAETCS M3 YCJIOBUS MaKCUMAaJbHO
BO3MOKHOU TiepeAadu IpoOsIero AeUCTBUS B3pbIBa pa3pylIacMoMy
MacCHUBY, M:
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Puc. 2. Cxema npocmpaHCmeEeHHO20 pPAacChnOJIOJNCERUA 6EPMUKATIbHbLX
CK6AJICUH NO UAXMAMHOU cemke
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Puc. 3. Cxema npocmparncmeeHHOoc0 pacnojlOodNCeHUsl HAKJIORHbIX CK6ANCUH
no I’lpﬂMOyZOJZbHOI:Z cemke



0,75

L6 =0,6d, [ +25- ;0’5 : (7)
J[nuna kononku 3apsaoa BB cruioniHOW KOHCTPYKIIMH, M:
lop = lexn — laa6- (8)
Macca ckeadxcunno2o 3apsaoa, Kr:
O, =P Ly, 9

rac P — BmectuMoOCTh 1 M CKBA’XUHBI, KT

Pacuemnasn emecmumocmo CKB8AJHCUHDbL, KI/M:

p_ AZKBMHF

rae = 3,14; p,, — mwiotnocts BB, /Mm%, d;, — nuamerp Oypenus mo

P, -1000, (10)

H0JIOTY, M, ACKB — OTHOCHUTCIIBbHOC ITPCBBINICHUC (baKTI/I‘IGCKOFO Aua-

MeTpa CKBOKHWHBI HAJl JUaMETPOM OYpEHHS 10 JOJIOTY, JOJI. e]I.

[Ipu mapomeyHoM WM IMTHEBMOYIapHOM OYpPEHHUH OTHOCHUTEIb-
HOE TIPEBBINMICHUE (HDAKTUUECKOTO JHaMeTpa CKBAXKHH HaJ JAAMETPOM
OypeHus Mo J0JIOTY COCTaBIISIET:

A

CKB

012 an
140,0045 £>7

[Ipu B3pBIBAaHUU BCKPBIIIHBIX MOPOJ UCIOJb3YIOTCS CIUIONIHBIE
OJTHOPOJHBIE 1 KOMOMHUPOBAHHBIE 3apsAibl. B KOMOMHUPOBAHHBIX 3a-
psAiax oOBOJAHEHHAS YACTh CKBAKUHBI 3apsiKAETCsl BOJIOYCTONYUBBIMU
BB, cyxas yacts — HeBoOycTOMYMBBIMU BB.

Cnnownble npocmoule u KOMOUHUpoBanHvle 3apsaovl (puc. 4 a).

B cocTtaB mpocCThIX 3apsSa0B BXOIST B3PbIBUATHIE BEIIECTBA O/I-
HOMl MapKu W NPOMEXKYTOUHBIM jAeToHatop. KomOuHMpOBaHHBIE
CIUIOIIHBIC 3apsiabl (POPMUPYIOTCSA U3 B3PHIBUATHIX BEIIECTB ABYX WJIU
0osee MapoK U MPOMEKYTOUHBIX JIETOHATOPOB, PACIOJOKEHHBIX B
KaXJIOW 4acCTH 3aps/ia.

IIpu BeICOTE ycTyma O6osiee 15 M AJisi KA4ECTBEHHOM MOATOTOBKHU
mopoJibl K BeleMKe 3apsia BB 1ienecoobpa3Ho paccpenoTounBaTh BO3-
JYITHBIM WJIM UHBIM UHEPTHBIM IMPOMEXYTKOM HA YaCTH.

11
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Puc. 4. Koncmpykyuu cxea)curHulx 3aps008.
a) cnaownwvlx; 06) paccpedomouennvix: 1 — 3aootika,; 2 — /{111, VBT
UU eKMponpoeoo; 3 — epanynuposartoe BB; 4 — smyrvcuonnoe BB;
5 —1II[; 6 — unepmuwiii nNPOMENCYMOK



IIpu paccpenoroueHuu KOJIOHKH 3apsiaa BB Ha nBe yacTu UIMHY

BO3JYIITHOT'O IIPOMEKYTKA pacCpPeIOTOUYCHUS (lnp_p , M) 11eJ1Iecoo0pa3Ho

MPUHUMATB:
- aust sierkoB3pbiBaeMbIx opon (0,3-0,4) [y, ;
- auist mopoy cpenneit B3psiBaemoctH (0,2-0,3) y;
- nuist TpyIHOB3pBIBaeMbIX mopon (0,15-0,2) /.
Macca HUKHEW M BEPXHEW 4YacTEH PacCpedOTOYEHHOTO 3apsja

COCTaBIAT.
O =0,65-P-(lyg ~lpp)i O =0,35-P-(lyy ~lp)),  (12)

rae /,; — JUIMHA CIJIOUIHOTO 3apsia, M; lnp'p — JJIAHA TIPOMEXKYTKA

paccpeoTOYCHUsI, M.

PaccpenoToueHHble TPOCThIE W KOMOWHUPOBAHHBIC 3aPsiIbI
peACTaBJICHBI Ha puc. 4 0.
Onpenenenue pacuemnozo yoeivbHoeo pacxooa BB

Gp = ko -f-[1+0,15(0,2f—1)k063]-(xl d,+x,)E", (13)

rae k,, — mompaBouHBIH KO3 uIMeHT padorocmnocodnoctu BB ort-
HOCHUTEJIHO STaJOHHOTO (TmpuioxkeHue 5), en.; f — kodpduuueHt
KpPEMOCTH B3pbIBAEMOM MOpOo/Ibl 1o 1mkaie npod. M. M. IIpoToassiko-
HOBA, €I.; d, — ANAMETP CKBAKHH TI0 JOJIOTY, M; X, X,, X3 — Oe3pas-
MepHBbIe KO3(P(UIIMEHTHI, ONPEACIISIIONIME 3HAUUMOCTh TUIIOPA3MEPOB
obopynoBaHus dKcKaBaTopa (Tabdm. 2); K,s, — KodpuIueHT 0O0BOA-
HEHHOCTH, J0JI. €]1.;

Tabmuia 2
3HadeHus 6e3pa3MepHBIX KOADPUIIMEHTOB
Turnopasmep 3HadyeHus Ko3pPULIHUEHTOB
HKCKaBaTopa X Xy X3
DKT, £<20 0,51 —-0,003 0,11
OKT, £ >20 0,346 +0,003 0
SKI -y, -yc 0,50 0,002 0,09
oo 0,50 —0,0065 0,05
oI 0,55 —-0,004 —-0,08
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KoadhduumeHt oOBOJHEHHOCTH CKBaYKUHBI:

Kon =2 (14)

CKB

rae s, — BeICOTa CTOJ0a BOMBL, M; [, — [NTyOWHA CKBa)KHUHBI, M.

CKB
Pacuemnwie pasmepvl CemKuU CKEAMNCUH

0,5
m- a
‘- S (15)
qp-lCKB -sin 3 m
I7Ie d — PacCTOsTHUE MEXAY CKBaXHHAMHU B POy, M; b — paccTosiHUE
MEKIY PANaMU CKBaXHUH, M; ¢, — pacdeTHbIN yAeabHbIA pacxon BB,

3
KI/M ; B — YIroJl HaKJIOHa CKBAXUH, I'Pal., Q3 — MaccCa CKBAXHUHHOTI'O

3apsifa, Kr; m — KodpOUIMEHT CONMMKEHUS CKBAYKUH (JJIsI JIETKOB3PhI-
BaeMbIX nopon m =1,15; qnsg nopoxn cpennen B3pbiBaemocty M =1,0
U JUIs1 TPYIHOB3pbIBaeMbIX nopos 7 =0,9).

DopMy CETKH CKBAaXXMH PEKOMEHJYeTCsl yCTaHaBJIMBATh C y4e-
TOM yIJla MEX]y HalpaBJICHHEM MaKCHUMaJbHOW CKOPOCTH YIPYTOu
BOJIHBI B MAaCCUBE U JIMHUEH oTKOca ycTyna (puc. 5). Eciau 3ToT yron
Haxoaurtcs B uHTepBane ot 30 no 60 rpan., cieayer NMpuHUMATH Ips-
MOYTOJIbHYIO CETKY CKBa)XMH. B OCTalbHBIX Cloydasix NPUHUMAIOT
IIIaXMaTHYIO CETKY CKBaXKHH.

KonnuecTBO psiioB CKBAXXWH B THUIOBBIX YCIIOBUSIX ONPEAEIISIET-
CsA MPUMEHSIEMON TEXHOJOTHEH. Tak, IIpyU TPaHCIIOPTHON TEXHOJIOTUU
NPUHUMAIOT OT 3 110 7 pAlIoB, a Ipu OecTpaHcnopTHOUN — 10 10 psgoB
CKBa)KHH.

Puc. 5. Bzaumocsnzo mexncoy

MPewuHO8AMOCmMbi0 MACCUBA
U CKOPOCMbIO NPOOOJILHOU BOJIHbL:

/ 1 — cnedwvl cucmem cexywux mpeuwjun,

2 — HanpasneHue MaKkCUMAIbHOU CKO-

2 pocmu npoOoJIbHOU BOJIHbL 8 MACCUBE;
Oy — Y20/l cmpeyu HanpaeieHus Max-
CUMATILHOU CKOPOCMU NPOOOJIbHOU
{1 |11 BOJIHbL 8 MACCUBE C 8ePXHell OPOBKOU
omkoca ycmyna

oo
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Konuuecmeo psooe ckeadicun (IUT.) NPUHUMAETCS Kak Iejas
4acTh OTHOILICHUS

n=A4s, /b, (16)
rae A, — IIMpUHA B3PLIBAEMOr0 OJI0Ka, M.
3aTeM YTOUHSETCS wuUpuHa 6ypoe3pbl6HOU 3aX00KU, M

Aggp =b-n. (17)
Jlunus conpomuénenus no nooowiee yCmyna, M
We <W W ax s (18)

VVG :hy °(Ctga_Cth)+Cl; Wmax :(50_895'de)'d11’ (19)

rae h, — BBICOTA yCTyma, M; W — IMHUS COMPOTUBIICHHS 110 OLOLIBE
yCTyMa U3 yCJIOBHUs oOecreueHrs 0e30macHOTo OypeHHs MepBOro ps-
na, M; W, — MakCUMaJIbHO IIPEe00IeBacMasi JIMHUSI COPOTHUBIIEHUS
10 TOJIONIBE YCTYIa, M; O — YroJl OTKOCa YCTyma, Tpai.; B — yroux
HAKJIOHA CKBAXWH, Tpal.; d.; — AMAMETP CKBAXHHBI IO JOJIOTY, M;
C;, — MUHUMAJIbHO JONMYCTUMOE PACCTOSHUE OT OCH CKBa)KUHBI 10
BEpXHEW OPOBKH yCTyIIa, M:

C = hy (ctgocy —ctga) > 3, (20)

rae o, o, — COOTBETCTBEHHO pabO4Yuil M yCTOWYMBBIA YTIJIbl OTKOCA

y
ycTyma, Tpana. (mpu oOTpabOTKE CKAJIBHBIX MOPOJA NMPUHUMAIOT
a =75 rpax.; o, =60 rpax.).

~ ~ 3
lIpoexmmubiil yoenvbhbiil pacxod npumeHnsemo2o BB, xr/ M

_ Q3ap.p
Top = g

CKB

21)

Ha ocHOBaHUUM BBINIOJHEHHBIX PAcYETOB HEOOXOAMMO H300pa-
3UTh CXEMY IPOCTPAHCTBEHHOI'O PACIOJIOKEHHSI CKBa)XUH C HaHece-
HUEM NapaMETPOB CETKHU (CM. pHC. 2 U 3) U KOHCTPYKUHUIO CKBaKHH-
HOTO 3apsaa (cM. puc. 4 a, 0).
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5. Oyenka kauecmea OpoodEHUA NOPOOBL 63DbIEOM

[IporHo3 oleHKM KadyecTBa JPOOJICHUS MOPOAbLl B pa3Bajie MpH
MacCOBOM B3PbIBE MOKHO MPOBECTHU IO PACUETY ouamempa cpeone2o
no 00veMy KyCcKa 630p8aAHHOU OPHOU MACCHL, M:

Sd .

cp
S+
kBB (22)

i€ d, — TMAaMETpP CKBAXKHUH M0 JOJIOTY, M; d, — IuaMeTp ecTeCTBEH-

HOU OTAEIbHOCTH, M; — OPOEKTHBIN YIEIBHBINM PACXO IIpUMEHsIe-
2 ql'[p

3 y
moro BB, kr/ m”; k,; — monpaBouHbIi K03 UIEHT paboToCIOCO0-

HocTtu BB, en.
Brixoa HerabapuTHON Macchl IO KOBIITY SKCKaBaTopa, %:

Q(x) = (x/dg)* —0,53(x/d, ), (23)

TIe X = O,75E0’33 , M.
Oorcudaemas WUpuHa pazeaia 630PEaHHolU nopoost (M):

B= Agy, +(11-0,0550),[h, ", (24)
rne As,, — WMpUHA OypOB3PHIBHOH 3aX0IKH, M; B — yroa HaKioHa

CKBaXXHH K TOPU3OHTY, IPpajl.; hy — BBICOTA BCKPBILIHOIO yCTYIIa, M.

6. Onpeodenenue unmepeanos 3ameodieHuUs
KOPOMKO03amMeO0nNeHHO20 63Pbl6AHUA

[{esb. Be1OOp paniioHaIbHBIX HHTEPBAJIOB 3aMEIJICHUS.

Teopus. HTepBan 3aMeyieHUs] MEXKAY UHULIMUPOBAHUEM 3apsi-
JIOB CMEKHBIX CKBAXKHMH B PSYy JIOJKEH MPEBBINIATH BPEMS 3aMelJie-
HUSI B3PBIBOB 3apsIZIOB CMEKHBIX PSI0B

t, > 1y, (25)

rae  f, — UHTEpBaJ 3aMEJICHUS MEXKIY CKBAKMHHBIMH 3apsiaMu B
MarucTpaabHOM DSy, MC; f;, — UHTEPBAJ 3aMEUICHUS MEXIY PAIaMU
CKBKUHHBIX 3apsJIOB, MC.
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OpHEHTHPOBOYHO MHTEPBAI 3aAMEJJICHUS B MAaruCTPAIbLHOM psi-
1y, HEOOXOIUMBIN JJ1s1 00pa30oBaHUs TPEIIUH, OPEIEIACTCS

t,=20a/C, (26)

II€ d — PACCTOSIHUE MEXIY CKBaXXMHaMH B psAnxy, M; C — CKOpPOCTb
MPOJI0IBHOM BOJIHBI B MAaCCUBE, M/C.
PanyonanbHble MHTEpBabl 3aMEUIEHUS [, KOPPEKTHPYIOTCA
C YYETOM HOMHUHAJIOB 3aMEJIJICHUN MUPOTEXHUYECKUX 3aMeJIUTENCH
cuctembl Mckpa-I1 (mpunoxenue 7).
Bpemsi 3ame/ieHHs MeEXAy 3apsiaMH B CMEXHBIX pslax i
omnpesensercs mno taon. 3.
Tabnuua 3
Bri0op HoMuHaNIOB 3ameieHuid ycrporict Mckpa-C

Bpems KonnuecTBo nMpo0NbHbIX PAIOB, IIT.
3aMEeJICHHs, MC 5 10 15
4 a 5 b 4 c Nmax Vin Mmax Vin Nmax Vin
67 42 500 4 43 7 46 9 47
109 | 67 1000 4 46 7 53 8 52
42 1000 5 46 8 54 8 53
176 | 109 1000 3 36 5 49 6 52
67 1000 3 35 5 49 6 48
42 1000 3 36 5 49 7 52
25 1000 4 41 5 49 6 51
200 | 176 2000 4 43 5 50 7 53
109 2000 3 35 5 51 7 54
67 2000 4 39 5 52 7 53
42 2000 4 38 5 51 6 53
25 2000 4 42 5 51 6 53
350 | 200 2000 3 28 4 42 5 46
176 2000 3 33 4 46 5 53
109 2000 3 28 4 41 5 48
67 2000 3 27 4 40 5 47
42 2000 3 34 4 45 5 48
25 2000 4 40 5 44 5 50
IIpumeuanus:

t, — MEXKCKBaXXMHHOE 3aMeJIJICHHE B MarucTpaju, MC; f, — MEKCKBOKUHHOE 3aMe/JIEHUE B J10-
YEpHUX pAAax, MC; f. — BHYTPUCKBRXKUHHOE 3aMEJIJICHUE, MC; Myax — MAKCUMAJIbHOE KOJIMYe-
CTBO 3apsI/I0B B IPymIe, WT.; J/, — KodpduumeHT Bapuaiun maccsl BB B rpynmax;

BeiBoAg 0 TOM, Kakue CpeACTBa MHULMAPOBAHUSA CKBAXKUHHBIX
3apsiIOB BHIOpAHBI JJIs1 MOHTa)Ka B3PBIBHOM CETH.
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Pacuem napamempoeé bBP

Ilpumep 1

FOpHOl’I’l@XHM‘t@CKM@ yciioeus npoeedeﬂuﬂ MACCO6020 63Pbled

[Toka3zaTensb O6o3Hauenue | Benuunna
Cpennee paccTosiHuE MEXAY TPEIIMHAMU, M Cep 0,52
YT0JI HaKJIOHA CKBaYXUH K TOPU30HTY, Tpasl. B 75
Tun sxckaBaTopa OKT'-10
EMKOCTb KOBIIIA S5KCKABATOPA, M’ E 10
bespaszmepHbie K03PPUIUEHTHI, ONPEIEITI0- X 0,51
1€ 3HAYUMOCTb THUIIOPa3MEpPOB X —0,003
000py1I0BaHUs SKCKABaTOpA: X3 —0,11
[[Iupuna B3pbIBaEMOTO 0JI0KA, M A6n 47
JlnvHa B3ppIBaeMoro 0J10Ka, M L 150
BricoTa cT0o10a BOJBI B CKBaXKHHAX, M hy 5
Yrou oTkoca ycTyIa, rpai. o 70
[Ipumensemoe BB Cubuput-1200
[Tnotaocts BB, T/M* Pyp 1,25
Koaddunment padborocrnocobnoctu BB, ex. kyy 1,3
CKopoCTh NPOAOJBHBIX BOJH B MAaCCUBE, M/C C 1500
Yron Mex1y HanpaBJI€HUEM MaKCUMAJIbHON
CKOPOCTH YIIPYrOM BOJIHBI B MACCUBE U JINHU- o 65

€M 0TKOCa yCTyna, rpal.

ﬂuaMemp ecmecmeeHHol omaeﬂbnocmu, M

k
d.=1,53¢c., (1+—-)=1,6.
e cp( 3)

Koagpduyuenm «penocmu 63pwisaemoii nopoovl

M. M. [Ilpomoodwsikonosa, €.

f£=0,2d,

Juamemp O6yperus cxeasicun, m

= 8.

no wkane npog.

Brioupaercs momnoro B coorBerctBun ¢ ['OCT 20692-2003 u pekoMeH1a-

My (cM. npuinokenus 2-4), d = 0,2159.

Bvicoma ycmyna, m

hy <L5H

[Tpunumaem 15 m.

18
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Ilepebyp creadicumvl, M
lep =(0,6f +3)d, =1,684.
[TpunrMaeMm lnep =17 m.

Jlnuna ckeaxcuu, M.

h, +1
=1 " =173.

CKB ~— sin B

Hpunnmaem [, =17 m.
Jluna 3a60e41020 NPOCMPancmed, M:
0.75
— pal —
L5 =0,6d f +25- 103 =3,8.

J[nuna konouku cnaowno2o 3apsoa BB, m:
[, =13,2.
Buecmumocms 1 m ckeadicunwl, Kr/M:
2
p_ [ (1+ ACKB)dH]
4

rie t= 3,14; A — OTHOCHUTEJIBbHOE IMpEBbIIIeHNUE (HAKTUUYESCKOIo AuaMeTpa
2 2 CKB

B ICKB _13a6

P, +1000 = 50,8,

CKB&)XHMH HaJl AMaMETPOM OypeHus IO A0JOTY, 0. €.

12
A = 0 — =0,054.
1+0,0045 £

Macca cnnownoeo 3apsoa BB 6 ckeadicune, Kr:

Ouop = P+, =671.

CKB

Pacuemmbiii yoenvuwiii pacxod npumensemo2o BB, Kt/
gy =gy - [ [L140,15(0,2f Doy |- (3 dy +3,) E™ = 0,886,
rne kO6B — ko2 puneHT 0OBOIHEHHOCTH, 0. €]1.:

ko =T —020.

(0)

CKB

ITocKOJIBKY yroa Mex1y HamnpaBIeHUEM MaKCUMaJIbHOM CKOPOCTH YIIPY-
roil BOJIHBI B MacCHBE WM JIMHHMEW OTKoca ycTyna coctasisier 70 rpaf., TO Mpu-
HUMAETCS IaXMaTHasl CETKA CKBAYKHH.
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Pacqemﬂblepasmepbl CeEMKU CKBAJNCUH:

0,5
m-
go| ™ CQun —7.28. b=2-¢33.

dp lows SINP m
[punumaem a =7,0 M, b=6,5 M.

[Ipu nnvHe ckBaxuHbI Oosiee 15 M npUMeHsieM paccpelOTOYCHHBIN 3apsil.
Jlnuna npomesicymka paccpedomodenust, M:

an.p =(24-14f)d, =2,76.
[IpuHMMaeM lnp.p =2,5m
Macca paccpedomouennoco 3apsioa BB 6 ckeasicune, Kr:
Oapp = P (g —lpp) =543

Macca nudicneti u 6epxneli uacmeti paccpe0omo4esHo2o 3apsaod, Kr:

Q?gg[))p - 09 65Q3ap.p - 3539 Qiggl))p - anp - g;lr))p =190.

Jlunus conpomugnenus no nooouiée ycmyna, M

Ws = hy(ctgo—ctgp) + €, = 4,45;
Whax =(30-8,5-d,)-d, =7,8.

Jlnst HakIOHHBIX ckBaxkuH ycnosue W SW =b < W,

max BBIITOJIHACTCA.

Konuuecmeso pﬂ()OG CKBAINCUH:
n= A6Bp.6 /b= 7,3

[Mpunumaem 1 =7 psaoB.
VTouHsIieM MIMPHUHY OYPOB3PBHIBHOTO OJIOKA, M:
Aggp =11-b=45.5.

. . 3
IIpoexmuviii yoenvbHwili pacxoo npumensemo2o BB, kr/ v

0
Gup = ——2— = 0,702.
a-b-l,,
Cpeonuii no 06vemy ouamemp KycKa 30p8AHHOU 20PHOU MACCHL, M:
5d,,d,
op = =08,
1p
5d, +-"2.d,

BB

Cmenenwb Opobnenus maccusa:

Zy=d, | dg =2,01.
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Ooicuoaemas wupuna paszeana 830p8aHHol NOPoobl, M:

B = Agy, +(11—0,055[3)\/E=73,8,

Cpeonuii koaghghuyuenm paspuixienus 6 pazeae:

2
k, =0,5- 3—(% =13.
B

7. Botoop cpeocme unuyuuposanun cKa)@CuHHbIX 3apa0oe

s obecrieueHus ApoOJICHUS TTOPOLI B3PHIBOM HMCIIOJb3YIOTCS
HedneKTpuyeckue cpeactBa uHuimupoBanusa (CHU) cKkBaXKMHHBIX 3a-
pAlloB, B T. 4. orHenpoBoHbi mHyp (OL) u cpencra ero 3axura-
Hus, aeronupyromui muyp (L), xancronu-geronaropsl (KJ), nu-
porexuuueckue pene (PII) wnu cucteMbl MHULIMUPOBAHUS BOJHOBO-
namu CUHB, Vckpa, Dnunun ¢ pa3audHbIM BPEMEHEM 3aMEJICHUS U
npomexyTounbie geToHaTopsl (I1]]) (mpunoxxenue 7).

JIns MOHTa)»ka CXeMbl MHULMUPOBAHHS C YJIAPHO-BOJHOBBIMU
TpyOkamu (YBT) nesnexrpuueckux cucrem CUHB, Hckpa unn Dnu-
JIMH B CKBaXXMHBI onyckaroTca oauH u3 anementoB: CUHB-C, Hckpa-
C umu Dpunun ([IBM-1) ¢ moacoeIMHEHHBIM K HEMY MPOMEXKYTOY-
HBIM JETOHATOPOM. 3aT€M KOHUBI CKBaXXMHHBIX Y BT moacoennHsaroT
k YBT moBepxHocTHOM cetH, coctosiuier uz CUHB-II, Hckpa-I1 nnm
OnunuH ([IbU-2). B xadecTBe mpumepa MoHTaxka cetu ¢ Y BT npuse-
JeHa cxeMa (puc. 6).

[lo pe3ynbraTam pacuera napameTpoB bBP neobxomumo cocra-
BUThH CXEMYy WHHUIIMUPOBAHUS CKBAXKMHHBIX 3apsanoB YBT.
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Ilpumep 2
Pacuem napamempoe KopomkozameoieHHO20 63Pbl6AHUA

Bpems 3ameonenus medxucody ckeadxcunamu (t,, ) 6 paody B3pbIBAEMBIX 3a-
PAIOB

t, = 20-%:0,193,

I7l€ a — PACCTOSHUE MEXKIY CKBaKMHAMU B psiny, M; C — CKOPOCTh MPOJ0IbHON
BOJIHBI B MAacCHBE, M/C.
IIpuaumaem Mckpa-II ¢ 3amennenusamu ¢, =109 mc, Uckpa-C BeiOupaem

samemienue ¢, =1000 mc.
Bpemsa 3ameonenus medxicoy psaoamu tp, CKBOKMHHBIX 3aps0B BbIOMpaeM

u3 Ta0j1. 3 0 MHHHMAaJIbHOMY KOJMYECTBY 3apsI0B, B3PhIBACMBIX OJIHOBPEMCH-
Ho. Torma 7, =67Mmc.

8. [poonenue necabapuma
8.1. Pacuem Konuuecmea Hecabapuma

HeraGapuTHeIMH KyCKaMH TOPOJIbI MPH B3PBIBHOW MOJTOTOBKE
TOPHOW MacChl K BBHIEMKE CUMTAIOTCSI TAKHE, pa3MEPhl KOTOPBIX HE OT-
BEUAIOT TPEOOBAHUSIM K HCIOJIb3YyEMOMY BBIEMOYHOMY O0OpYyJIOBa-
HUIO.

Pa3mMep rabapuTHbBIX KYCKOB B TOPHOW MPOMBIIIIIEHHOCTH

r=0,75JE, (27)
rae £ — BMECTHMOCTB KOBIIIA DKCKABaTOPa, M .

Hcxonuble TaHHBIE ISl pacyeTOB MO CBOEMY BapuaHTy (Tadm. 1)

npuHAth 0,1 % oT oObema B3pbIBa€MOro 0JIOKa.

8.2. Cnocoowl Opoonenus necabapuma

B3pbiBHBIE CITOCOOBI pa3pyllIeHUs HErabapuTOB MOAPA3ICISIOT-
cs Ha cieayromue: 0e3 OypeHus mMNypoB (HAKIaAHBIMU U KyMYJIs-
TUBHBIMU 3apsiJlaMH); C OYpEHUEM LIMTYPOB (IIITYPOBLIMU 3apsiIaMH );

Haxnaonwie 3apaowt (puc. 7).

Pazpylienue BBIMOJHSIETCS OTKPBITBIM 3apsiloM, MPU 3TOM Ha
KyCOK Herabaputa ykjiaaeiBaetcsi BB, HapyxHas 3a0oiika, U npous-
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BOJIUTCSA B3pbiBaHue. B kauectBe BB, nmpuMensemoro mist 1poOJieHus
HerabapuTOB HAKJIATHBIMHU 3apsiaMH, MCIOJIb3YETCsl MaTPOHUPOBAH-
HbIl dmynbconut-11, cubuput-I1, ammonut ITHIT Ne 6 JKB. 3aboiika
JTOKHA OBITh M3 OYpOBOTO IIIaMa IO BBICOTE HE MEHEE TOJIIUHBI
cios BB. Pa3pymienue HerabapuTa NpOUCXOAUT TMOJ ACHCTBUEM
YJIapHOU BOJIHBI.

Pacxon BB onpenensercst ¢ yueTroM 00beMa HeTrabapUTHBIX KyC-
KOB 1 TpeOyeMoro pazMepa pa3ipoOJIEHHOTO KyCKa.

Puc. 7. Haxnaonou 3a-
pA0 Ha Hecabapume:
1 — necabapum;
2 —wnyp J[LI, YBT
UTU DTIEKMPONPOBO0;
3 —3apsao BB; 4 — CU
5 —3abotuixa

Macca 3apsnoB BB onpeznensiercst Ha 0AuH KyCOK Herabapura:
Q3ap = Va4, (28)
rIe g — yIaenbHbld pacxon BB, KF/M3; Vy — 00beM Herabapura, M
OpueHTUPOBOYHO 00BEM HerabapuTa:
Vv, =I°. (29)
[Ipu pazpyiieHun HerabapUTHBIX KYCKOB HAKJIAIHBIMH 3apsi-
JIaMHu yJenbHbIN pacxon BB onpenensercs mno tadi. 4.
Tabmumna 4

Bemuuuna ynensHoro pacxona BB
IIPY B3PbIBAHUM HAKJIAIHBIMU 3apsilaMu

Koodduuument | Vnensrslii pacxon
XapakTepucTuka Herabapura 3
kpenoctu f BB, kr/m
[lecuaHuK Ha U3BECTKOBOM U Ho 4 1,3
aJIEBPOJIUT HA KApOOHATHOM LIEMEHTE 5-9 1,4
[TecyaHUK Ha KapOOHATHO-KPEMHUCTOM 10-14 1,7
LIEMEHTE 15-20 2
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[Ipy MCTIONB30BAHUU KYMYAAMUGHBIX 3aPANIOB (pUC. 8) yAeib-

HBIN pacxoa BB onpenensercs mo tadn. S.

Puc. 8. Kymynamue-
1 Ml 3aps0 Ha nezabapume:

1 — necabapum;
2 —wmnyp AL, VBT
UNU INEKMPONPOBOO;

3 — KyMYIsamueHblil 3apsio;

4-CH

TabGmumna 5
XapaKTepUCTUKA KYMYJIATUBHBIX 3apsI0B
Croco6 [TapameTpsl Herabapura,
O6o3HaueHue Macca, r 3
W3TOTOBJICHUS TOJIIIMHA, M | 00BEM, M

3KH-500 Jlutoit 500 1,0 1,0
3KH-1000 — 1000 1,2 2,0
3KH-2000 — 2000 1,6 3,1
3KH-4000 — 4000 2,0 5,0
3KI1-200 IIpeccoBanHbIf 245 0,8 1,0
3KI1-400 — 475 2,0 1,6
3KII-1000 Jlutoit 1229 1,4 4,0
3KII1-2000 — 2179 2,2 6,0
3KI1-4000 — 4000 2,8 10,0

IHInypoewie 3apaowl (puc. 9).

IIpu npoGaeHnn HerabapuTOB IIMTYPOBBIMU 3apsigaMHU ITPUMEHS-
eTCsl MaTPOHUPOBAaHHBIM aMMOHHT 6)KB & 32 mm. Y nenwpHbIN pacxon
BB npu apo6ieHun HerabapuToB LIMYPOBBIMU 3apsiaMU COCTABIISET
0,2-0,3 KI‘/M3, pUYEM C YBEJIWUYECHHUEM 00beMa HerabapuTHOrO KycKa
OH yMEHbIIIaeTca. Macca mmypoBOTo 3apsijia ONpeAesieTcss U3 yclo-
BUSI PaBHOMEpPHOro pacrpeneneHus BB 1o koiauuecTBy IIITypoB.
CB00OOHAs OT 3apsjia 4acTh IIITypa 3aroJIHAETCS 3a00€UHBIM MaTEPH-
anom. [TapaMeTpbl MITTYPOBBIX 3apsI0B BEIOMPAIOTCS 10 Tad. 6.



Puc. 9. llInyposou
/\_ 2 3aps0 e necabapume:
3 1 — necabapum;
4 Y 2 —wmyp I, VBT
UNU INEKMPONPOBOO;
3 — 3aboukKa;
5 4—-CHU;
5 —nampou BB,
6 — wnyp

Tabmnura 6
OcHOBHBIC JaHHBIC TIPU pa3jeiKe HerabapuTa
LIITYPOBBIMHU 3apsiiaMU
[TapameTpsbl OG6beM HeradapuTa, M
B3PBIBAHHUS | 2 4 6 8 10 | 15 | 20 | 25

I'my6GuHa miypa, m 0,506 | 0,8 1 1 I,1 | 1,2 | 1,2 ] 1,3
KonuyecTBo mmypos, 1 1 1 1 5 5 ) 3 3
IIT.

Bec 3apsna
Ha | mmyp, kr

0,250,251 0,5 {0,751} 0,5 | 0,5 | 0,75|0,750,75

HerabapuTthsl pacnonaratorcsi BI0JIb yCTyna Mo (GpPOHTY padOThI
HKCKaBaTOpa B OJIMH SIPYC IO BBICOTE, HO HE Oimmke 4+5 M oT O6opTa
yCTyna, IpH 3TOM OTKOC yCTyHa HE€ JIOJKEH MMETh HAaBHUCEU U KO-
3bIPHKOB.

B 3aBucuMocTd OT KOHGUTrypaluuu HEra0apUTHBIX KYCKOB, MX
O0OypHBAIOT CIIEIYIOIUMH CIIOCOOAMH:

a) HerabapuThl KyOndeckoil (opMbl — WIMYyphl OypsST B LIEHTpPE
KyCKa, KOJMYECTBO ILIIIYPOB U MX IIyOMHA 3aBUCAT OT 00ObeMa Hera-
OapuTa;

0) HeraGapuThl yIJIMHEHHON U TUIOCKOW (OpMBI — TITyOMHA TIITY-
pOB A0JkHA ObITh HE MeHee (0,5 TOJIIMHBI KyCKa, KOJUYECTBO U pac-
MOJIOXKEHHUE IIIYPOB JOJKHBI BBIOUPATHCS TAaKUM O0OO0pa3oM, UTOOBI
JIHC u paccTosiHrE MEXTy LIITypaMu ObUTH HE MEHEE ITyOUHBI LIITypaA.
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8.3. Cxema unuyuupoeanus 63povl6HOI cemu

NunnuupoBanue 3apsanoB BB ocyiecTBisieTcs OT I1€TOHUPYIO-
uiero mwHypa, Y BT uinm 251eKTpoB3pbIBHOM CEThIO. MCIIONb3ys pe3yib-
TaThl PACUETOB M0 BAPUAHTY COCTABUTH CXEMY B3pBbIBAaHUS Heradapu-
TOB C HCIIOJb30BaHueM Y BT, npuBs3aB €€ K CXeMe€ MHULMUPOBAHUS
CKBXXMHHBIX 3aps0B. 3apsij Ha HeradapuT (HaKJIaJHOU, KyMYJISITUB-
HBIM WJIM LIITYPOBO) BRIOPATh CAMOCTOSTEIBHO.

[ImypoBbie 3apsiibl OJHOTO HeradapuTa JOJKHBI B3PbIBATHCS
OJIHOBPEMEHHO, a OTJEJbHbIC 3apsA/ibl HA pa3HbIX Herabapurax — Io-
CJICIOBATEJILHO C 3aMEJICHUEM.

8.4. Mepuwt 6e3onacnocmu npu pazoenke Hezadapumoes

[Ipu npobsieHnn HerabapuTa HEOOXOJAMMO PACCUUTHIBATH O€3-
OMacHBbIC PACCTOSHUA ISl JIIOJICH IO TOpaXkaroleMy JICHCTBUIO
OCKOJIKamMu 1opojbl (Tadmn. 7, 8).

Tabmnura 7
JlabHOCTH pa3ieTa u paguyc ONacHOM 30HbBI
B 3aBUCUMOCTH OT MACCHI LINIYPOBOro 3apsiaa BB

I'myOGuHa mimypa, m 03105106 1|07]08 1091101112

b

Macca 3apsiia, Kr 011021102103 ]03]|04]041]05]0,6

JansHOCTb paznera, M | 224 | 198 | 130 | 190 | 92 | 124 | 88 | 86 [115

Panuyc oriaCHOH 30HbI 300 | 300 | 250 | 300 | 200 | 250 | 200 200|250
JUIS TIOJICH, M

Tabnuia 8
be3onacHrie pacCTOSAHUA B 3aBUCUMOCTHU
OT METOJIOB B3pbIBaHUS Herabapura
MakcuManbHO
Bunasl 1 MmeToibl
JOTTYCTUMBIE BETUIHHBI [Tpumevanue
B3PBIBHBIX paboT
paJNyCcoOB OMACHBIX 30H, M
B3priBaHue Ha OTKPHITHIX paboTax
B IPYHTaX U CKaJbHBIX NOPOAAX: AOCOIOTHAs CyMMapHas
MeTOoN HADVIKHBIX BEJIMYMHA OJTHOBPEMECHHO
/L Hapy He menee 300 m
3aps/IOB B3PBIBAEMBIX HAPYKHBIX
Meto o 3apsIIOB HE JIOJKHA
TOJ, IIIITYPOBBIX
A IHHYP He menee 200 m npessbimath 20 kr BB
3apsI0B
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9. Pacuem napamempoe OnacHblx 30H
npu 63povl6aAHUU CKEAIICUHHDbBIX 3(1])}1008

Lenb. Obecnieuenne 6€30MacHOCTH B3PBIBHBIX PadoT.

Teopus. be3onmacHeie paccTOsIHUAS W pa3Mepbl ONACHBIX 30H IO
pPA3JIETy KYCKOB ITOPOJbI P B3PBIBE, JICHCTBUIO YAAPHON BO3IYIIIHOU
BoJHbI (YBB), celicmuueckoro paeiictBusi B3poiBa (puc. 10) u gomy-
CTHMas BEJIIMYMHA OJHOBPEMEHHO B3pbIBacMbIX 3apsaoB BB ompene-
asiercst B cootBeTcTBUU ¢ TpeboBanusimu OHull «IlpaBuna 6e3omac-
HOCTH TPHU B3PBIBHBIX padboTax».

9.1. Onpeodenenue napamempos 30H, ORACHBLIX NO pPA3IEMy
OMOEeIbHBIX KYCKO8 NOPOObl

Paccrosinue onacHoe AJist JTI0JIEH 10 pa3ieTy OTAEIbHBIX KYCKOB
MOPOJIbl MPU B3PHIBAHWU CKBAXXWHHBIX 3apsJI0B, PACCUMTAHHBIX Ha
paspeIxiisroniee (apoosiee) necTBre, onpeaeaseTcs no Gopmye, M:

df
sy =1250m, |— &L (30)
a(l + n3a6) ?
raec n, — KO3(1)(1)I/IHI/ICHT 3aII0JIHCHHUA CKBA>XHWHBI B3PbIBYATBIM BCIIC-

CTBOM; T, — KOI(PQUIMEHT 3allONHEHUs CKBAXKUHBI 3a00HKOi;

d — nuameTp B3phIBAEMOU CKBaKUHBIL, M; f — KOA(QPHUIIMEHT KPETIOCTH
no mkaine npod. M. M. IIpoTonbsIKoHOBA; @ — pPacCTOSHHUE MEXIY
CKBAXMHAMHM B DPSAy WIM MEXAY psAJaMU CKBaXUH (BblOMpaeTcs
MEHBUIE U3 ITUX 3HAYCHUI), M.

KoaddunueHT 3amonHeHus CKBaXUHBI 3a00MKOH T,,; PaBEH
OTHOILICHUIO JJIMHBI 3a00MKM B CKBa)XKMHE K JUIMHE CBOOOJIHOM OT 3a-
psaa BepXHEW 4acTU CKBaXUHbL. 1Ipu moiaHOM 3amoigHeHuu 3a00MKOi
CBOOOIHOM OT 3apsiia BEPXHEU YaCTU CKBAKUHBI 1 ,,c = l.

Koa¢duureHT 3anoaHeHnss CKBaKUHBI B3pbIBUATHIM BEIIECTBOM
N, PaBEH OTHOLICHUIO JUIMHBI 3apsja B CKBAJKHHE K IIyOMHE Ipo0y-
PEHHOM CKBAXKWHBI.

PacueTHOE 3HAYEHHE OIIACHOIO pPacCCTOSAHUA 7,

pasn OKPYTIACTCS

B OOJIBLIYIO CTOPOHY A0 3Ha4€HHUsI, KpaTHOro 50 M.
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Puc. 10. Cxema mecma nposedenust maccosoeo 83puvlea
5 | — HOMEp B3pBHIBAEMOIO OJI0Ka
|P — MOCTBI OXPaHbl ONACHOW 30HBI;
@ — OXpaHseMbIil O0BEKT;

¥, — PaCCTOSHHE OT 0JI0Ka 10 OXpaHIEMOT0 0OBEKTA,

"

Vypp — PAlHYC nevicteug YBB.

azm paanyc pasji€Tta OTACIIbHBIX KYCKOB IIOPO/IbI,



ITpuruMaemoe "

oe3omnacHoro paccrosinus, periamentupyemoro @OHull «IIpaBuina
0€301acHOCTH TIPH B3PBIBHBIX paboTax» (MPUIOKEHHE 8).

azg HAOJIKHO OBITh HE MEHBIIE MHUHUMAaJIbHOI'O

9.2. Pacuem paccmosHuil, ONACHBIX NO CEUCMUUECKOMY Oeli-
CmeEuIo 83pvléa

[TupoTeXHUYECKHE 3aMETUTENN B CUITYy CBOMX KOHCTPYKTHBHBIX
ocoOeHHOCTel o0ecrneunBalOT cpabaThIBAHUE 3apsiIOB TPYIIaMHu.
[Ipu onHOBpeMeHHOM (0€3 3aMeJIeHus1) B3PhIBAHUM MAacCHUBa TOPHBIX
nopoJ Ha peixjieHHe (ApoOieHue) rpymnmnod u3z N 3apsjgoB ¢ oOIiei
maccoil BB OezonacHoe paccTtosiHue (7, M) 1O OXpaHIEMOro oObeKTa

0 CEHCMHUYECKOMY JCHCTBHIO B3PhIBA ONPEACIIACTCS 10 (hopMyITe
1/6 1/3
v, =N""K.K.(NQ,) "~ <[r.], (31)

riae [7, ] — ¢akTudeckoe paccTosiHUE OT 0JIOKA A0 OXPaHsIeMOro 00b-
exta (puc. 2.1), M; K, — Ko3puIUEHT, 3aBUCALINI OT CBONCTB IPyH-
Ta B OCHOBAaHMHU OXpaHsieMoro o0bekTa (mpunoxenue 9); K, — koa¢-

(bUIMEHT, 3aBUCAIINMN OT TUIA 3/IaHUs (COOPYKEHUSI) U XapaKTepa 3a-
crpoiiku (npunoxkenue 10); 0, —Macca CKBaXXMHHOT'O 3aps/a, K.

Jlnst koHkpeTHBIX ycnoBuil K., K. u paccrosHue oT Oj0Ka I0
OXpaHsAEMOro OOBEKTa [7, | M Macca CKBa)KMHHOrO 3apsna BB ussect-

Hbl. [loaTOMy HEOOXOOMMO MOAOOpaTh TaKOE 3HAUYEHUE KOJIMYECTBA
CKBaXWH OT | 10 N, Ipy KOTOPOM yIOBJIETBOPSIETCS YCIOBUE ¥, < [7].

9.3. Onpeodenenue paccmoanuii, ONACHLIX NO Oelicmeuio yoap-
HOUl 6030YUWIHOIL BOJIHbBL

be3onacHble pacCTOSHUSA MO AEUCTBUIO YIAPHOM BO3AYIIHOW
BoJiHbI (YBB) Ha 3eMHON MOBEPXHOCTH 0Jis1 30AHUL U COOPYIHCEHULL
IIPH TIOJTHOM OTCYTCTBHUH MOBPEKICHUN PACCUMUTHIBAIOT MO PopmyJie

Fynn = K530k (32)

rae O, — cyMMapHas BeJIM4MHA 3apsiaa B CEPUU OJHOBPEMEHHO B3pbI-
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BAa€MBbIX CKBaXHH, KI; K, — KO3(QUIMEHT, YUUTHIBAIOLINI BIUSHUE
BeJIMYMHBI 3apsina B cepud, en. (mpu O, <20T xo3dpduuument
K, =20),anpu Q, > 20 T koapduuuent K, =200).

3a 6e30macHOE paccTOsSTHUE NS JIIOJAeH MpUHUMAETCS HauOOJIb-

€€ M3 PACCUMTAHHBIX IO YJAPHOW BO3AYIIHOW BOJIHE U PA3JIETY
OCKOJIKOB.

Ilo pesymbraTaM pacueTa ryay, Fygy M /o Ha CHUTYalHIOHHOM

miaHe (cM. puc. 10) 115 cBoero BapraHTa HAHOCSTCS OTIACHBIE 30HBI.

Ilpumep 3
Pacuem napamempoeé onacHwvix 30H

O0o3naue- | Bemnu-
IToxazarenb
HUE YyHHa
KoadduimenT, 3aBucsiimii OT TUIIa OXpaHIEMOT0 K 1
00BEKTa C
KoadduimenT, 3aBucsimmii 0T CBOMCTB IpyHTa K 2
B OCHOBAaHUHU r
KoaddunmenT, 3aBucsimii OT yCIOBUN B3pbIBAaHUS Opprx 1

Onpeodenenue o0nacHoz0 paccmoAHUA NO pasienmy OmoeabHbIX
KyCK08, M:

-d
Toazn = 1250n, f =359.
a- (1 + n3a6)
Koaghdpuyuenm sanonnenus ckeaxcun 63pvleuamvim 8euyecmeom paseH
[
n, =—-=0,77.

CKB
Juamemp e3pvigaemoti ckeadxcunvl (d, M) onpedensemcsi ¢ yuemom e2o
yeenuyerus npu Oypenuu

d=d (1+Ay)=0,227.

Pacuemnoe 3nauenue onacmoco paccmosinus oxpyensiemcs 6 00bULYIO
CMOpPOHY 00 3Hauenus, Kpamuozo 50 M, u O00NHCHO ObiMb He MeHbule MUHU-
ManbHo20 6e3onacHozo paccmosanus, peanamernmupyemozo ©Hull IIEBP ona
CKBAJNCUHHBIX 3APS008 PbIXAeHUs (CM. npunodicerue 8).

Oxonuamenvno 0Oezonactoe paccmosinue rpa:m npuHUMaem paeHbiM

400 m.
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Onacnoe paccmoanue no ceicmuiecKkomy 0elicmeuio 63pvlea

Ipu ucnonvsoeanuu HCHU Hckpa 6e3onacnoe paccmosinue no ceticmuye-
CKOMY Oelicmeuio 83pvléd Npu HeOOHOBPEMEHHOM B3DbIBAHUU CKEANCUHHBIX 3a-
PA008, M:

[.]=N"°K K (NQ)'"? =171 m<[r].

Paccmosinue (r, M) 0o obvekma na naawe pasno 1000 m, umo bonvuie
paccmosnus (re, M) RO CeUCMU4ECKOMY OelcCmauio 83puléa. Yciosue no celucmu-
yeckou 6e30nacHoCmu 83pvlea 8bINOJIHAEMCA.

Paccmosnue, 6e3onacnoe no oeiicmeuto yOapHou 6030VUIHOU BOJIHbL

(YBB) npu 63pviee Ha 3eMHOU noGepXHOCMU, M.
s =KB3 O, =163.

Ilpu ompuyamenvroii memnepamype 6030yxa paccmosiHue ygeauyueaen-
ca 6 1,5 pasa, umo coomeemcmeyem 244 m.
Taxum obpasom, paduyc onacHou 30Hbl Ol PACCMAMPUBAEMO20 63DblEd

NPUHUMAaem no HAuboIbUEMY U3 Yoasn U Yygg, M- €. 400 m.
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Hpunoxenue 1
OO0pa3zell TUTYJIBHOTO JUCTa

MuHucTepcTBO HAayKu B 00pa3oBanusi Poccuiickoit @enepanun
denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaATENBLHOE YUPEIKICHUE

BBICIIIET0 00Opa30BaHUs
«Ky30acckuii rocynapcrBeHHbli TexHnuecknii yausepcurer umenu T. @. 'opb6aueBay

Kadeapa oTKpbITBIX TOPHBIX PabOT

IHosichuTeIbHAS 3aIMCKA K KYPCOBOMY IIPOCKTY IO TUCIHHUIIJIHHE

«PABPYHIEHHUE I'OPHBIX TIOPOJA B3PBIBOM)»

Beimonnun crynent rp. ['Oc-

015(0)

ITposepun

Kemeposo 20
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Hpuaoxenue 2

Hekotopsie 0000111€HHBIE CBEACHUS O CBONCTBAX TOPHBIX MOPOJ
U3 KJIacCH(PHUKAIIM MACCUBOB IO TPEUTUHOBATOCTH U OJIOYHOCTH

CBolicTBa MopoJ

Kareropun cpenHee
JTMaMeTp Ipeaen CKOPOCTb
U CTEIICHb paccTosiHue .
€CTECTBCHHOH | IPOYHOCTH | MPOJIOJIb-
TPEUIMHOBATOCTH MEXTY .
(610urOCTI) cctecrsempny | OTACTPHOCTH | HA CKATHE | HOH BOJHBI
d., M Gex, MIIa C, M/c
TPEIMHAMH Ccp, M

I. UpesBbIuaitHO
TPEIMHOBATHIN <0,1 <0,8 <40 <1200
(MenK0OIOUHBIN)
II. CunbHOTpEIIU-
HOBATHIN (CpeHe- 0,1-0,5 0,8-1,2 40-60 1200-1500
OJIOYHBIN)
III. Cpennerpeniu-
HOBATHIN (KpyI- 0,5-1,0 1,2-1,6 60-80 1500-1800
HOOJIOUHBIN)
IV. Manorpemuno-
BaThIN (BeChbMa 1,0-1,5 1,6-2,0 80—100 1800-2000
KpYIMHOOJIOUHBIN)
V. IIpaktnuecku
MOHOJIHTHEIT (HC- > 1,5 >2,0 > 100 > 2000
KIIFOUUTEIBHO
KpYIHOOJIOUHBIN)

Ipuioxenne 3

TexHonorudeckas XapaKTCPpUCTHUKA CTAHKOB IIAPOIICYHOTI'O 6ypeHI/IH

[Ipenen mpou- VYroJ HakJIOHa
HuameTp ['my6una
HOCTH TIOPOJT CKBaKUHBI
Mogenb CKBaKUHBI OypeHus,
Ha C)KaTue J b K TOPU30HTATN
O MIla ’ ’ B, rpan.
CBI1I-160/200-40 40-180 0,160-0,215 | 70 40 60, 75, 90
3CHIB-200-60 60-140 0,200, 0,250 10 60 60-90
6CIIB-200-32 60-140 0,200, 0,250 10 40 60-90
DM-3M 60-140 0,251-0,311 1o 61 60, 75, 90
DML 60-200 0,190-0,270 1o 54,9 60, 75, 90
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Hpunoxenue 4
PexomeHTyeMble 3HAUECHUST TUAMETPOB CKBAKUH JJIs1 KAPbEPOB

Kareropus mopoj o 6J109HOCTH .
YV CIOBHBIN TUaMETP CKBXUH d, M
(TpemMHOBATOCTH)
Menkobnounsie (I u IT) > 0,250
Cpennebnounsie (I11) 0,190-0,250
Kpynuo6nounsie (IV u V) <0,190

IHpunoxenue 5
Xapakrepuctuku BB 1151 OTKpBITBIX padoT

YcnoBus CKOPOCTH - Koaddu-

NIPUMEHEHUS JIeTOHa- JIOT- HUCHT pa-

Tun BB — cyxue/ - HOCTb 3 S(())glcl)(c)l;;-l
Hopoﬂ* 00BOI- D, ,xm/c Pgg. T/M b

HCHHBIC BB > CA.

Ammonut 6KB CpeIHsIst CyXxue 3,64,8 0,85 1,00
I'panynut YII cpenHss CyXHe 2,0-2,5 0,95 1,10
I'panynut P/1 CpenHss cyxue 3,6-3,8 1,12 1,10
I'panymur [1C cpenHss CyXHe 4,0-4,5 0,9 1,10
I'panynutr M CpeIHsIs Cyxue 2,5-3,8 0,9 1,13
I'panynutr AC-4 cpenHsis CyXHe 2,6-3,5 0,85 0,98
I'panynut AC-8 cpeaHsis CyXHe 3,0-3,6 0,85 0,89
I'pammonut 79/21 CpeIHsIs CyXue 3,2-3,6 0,90 1,00
I'pammonut 50/50 Kpenkue | OOBOAH. 3,642 0,95 1,01
I'pammonut 30/70 Kpenkue | OOBOAH. 3,8-4.5 0,98 1,26
I'panynoron KpenKue | OOBOMIH. 4,0-4,6 1,00 1,20
Urnanut CpeJHue cyxue 2,2-2.8 0,80 1,13
Nddzarut T-20 KpenKue | OOBOAH. 4,0-4,5 1,30 1,20
Uddzanut T-60 Kpenkue | OOBOAH. 5,0-5.5 1,45 1,10
Uddzanut T-80 Kpenkue | OOBOAH. 5,2-5.5 1,50 1,08
Kap6aron I'JI-10B KpenKue | OOBOAH. 4,0-5,0 1,50 1,39
Kap6aron 15-T KpenKue | OOBOAH. 4,0-5,0 1,60 1,42
ITopamut 4A cpenHsis | OOBOJH. 4,1-5,1 1,20 1,28
ITopamut 1-MK cpenHsis | OOBOJH. 42-573 1,35 1,25
PIII'M cpeaHsis | OOBOJH. 1,22 1,25
Cubuput 1000 cpeaHsis | OOBOJH. 4,9-5,1 1,25 1,29
Cubuput 1200 cpeaHsis | OOBOJH. 4,9-5,1 1,25 1,30
Omynbcoaut A20 cpeaHsis | OOBOJH. 4,8-5,0 1.4 1,30

E3
[Ipumeuanue : cpeHsisi KpenocTh NOPOA NpH Mpejielie MPOYHOCTH Ha CHKaTHE

O <80Mlla, kpenkue — 6, > 380 MI]a.
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Hpuaoxenue 6

OcCHOBHBIE TapaMETPbl KAPHEPHBIX IKCKABATOPOB

Pagnyc MaxkcumainbHas
Monenb BMGCTH%OCTE’ yeprnaHus BBICOTA YEPIAHHUS
koBma £, m Ry v Hepoe o M

SKT-5A, OKT-5H 5. 9.4 103
SKI-81 8.0 122 12,5
OKTI-8YC 8,0 13,5 17,6
OKT-10 10,0 12,6 13,5
SKT-12 12,0 143 15.0
OKT-15 15,0 15,6 16,6
OKT-17 17,0 15,6 15,6
OKI-20A 20 14,2 17,0
SKI-20 20 152 17.9
PH-2800 30 15,8 16,2
OI'-350 18 16 16

WK-34 35 15,8 16,2

Ipuioxenue 7

CpencrtBa nHHIIMAPOBaHUS 3apsioB BB

HanmenoBanus nzaenus

YcnoBus IMPUMCHCHHN:, HA3HAUYCHHC

OrHenpoBoHbIE IIHYPbI

11 nannuupoBanus K/ B cyxux

OIIIA
YCIIOBHSIX
OILIII 115t uaunupoBanus K] B 00BoIHEHHBIX
YCIIOBHSIX
DJIeKTPO3a:KUTraTeIM OTHENMPOBOAHOIO HIHYpPa
93-0Ol1; 93T-2 qurst 3axxkuranus Ol

Kancrwau-a1eToHaTopsl

KJI-8C; K/I-8CM;
K/I-SMA

Jutst nauuupoBanus JII

DJIeKTPOAETOHATOPHI

DJ1-8-D; DJI-8-3K; DJI-8M

115t uaanuuposanus T (TT/T)

DJIEKTPOHHBbIE 1eTOHATOPHI

DAVEYTRONIC, I-KON; 9/133-C

Ut nHUuupoBanu 11/] ckBaKMHHBIX

3aps0oB BB
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JdeToHupyomue mHypbl

JTIIA

Ut nHuuupoBanus 1]
B CYXHX CKBaXMHAX

JUI-B-12; TIIH-10; JIID-12

TO JKC, B O6BOI[H€HHI)IX CKBaXMHAax

HeaneKTpnqecm/Ie CHUCTEMbI HHUIIMHPOBAHUA

CHUHB-II, Uckpa-II (0; 17; 25; 42;
67; 109; 176 mc);

OnmuuH JIBU-2 (0; 17; 25; 42; 55; 67,
109; 125; 150; 176; 200 mc);
CHUHB-Crapr; Uckpa-Crapr;
OnunuH (JBU-CrapT)

I[J'IH MOHTAa’Xa ITOBCPXHOCTHHBIX ceTen
HMHHUIUHUPOBAHUA

CHUHB-C, Uckpa-C (100; 125; 150;
175; 200; 250; 300; 350; 400; 450;
500 mc);

OnunuH (JBbU-1 (475; 500 mc)

JUT nHUUUpoBaHu 11/] CKkBa)KMHHBIX
3apsanoB BB

Uckpa-T (500,1000, 2000 mc)

JIns MOHTaka BHYTPUCKBAKMHHBIX CETEU
v nHUMupoBanus [1]] ckBaXKUHHBIX
3apsoB BB

PeJie nuporexuuuyeckue

PII-H (20; 30; 50 mc);

PII-J1 (20; 30; 45; 60; 80; 100 mc);
PIID-2 (17; 25; 42; 55; 67; 109; 125;
150; 176; 200 mc)

JUIs co3/ianHus 3ameiieHus B cetsax JII

IIpomesxkyrounsie neronaropsi (IL1)

['TTI-500 (TpOTUI0-TeKCOT€HOBbIE
MIPECCOBAHHBIC);

T-900I" (TpoTHIOBBIE MPECCOBAH-
HBIC);

TI'®-8509 (TpOTUIIO-TEKCOTEHOBBIE
JIUTHIC);

TI' ®-1000JI-ITO (TpoTuio-
I€KCOTE€HOBBIE JINTHIE

B MMOJIUMEPHOM KOPITyCe)

JUIS THALIMMPOBaHUs 3apsiioB BB
B CyXUX U OOBOJTHEHHBIX CKBaKMHAX

B3pbiBHBIE IPUOOPHI

NB-2AM, VIID-1,5/X

Jns manuuuposanuss CUHB-Crapr;
Uckpa-Crapt; Daunun (IBU-CrapT)

Cucrema 3J1eKTpO

HHOI'0 MTHUIIUMPOBAHUA

Cucrema DAVEYTRONIC,;
[-KON

JI71s1 MHUIMUPOBAHUS JIEKTPOHHOTO
kancront DAVEYTRONIC; I-KON

Hpuaoxenune 8

MuHUMAaJILHO AOIIYCTHUMBIC paInyChl OITIACHBIX 30H
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Buibl 1 MeTOJ1bI B3pBIBHBIX PadOT Panuyc 30HbI, M
B3pbiBaHue Ha OTKPBITHIX paboTax METOAAMM:
— HAPYXXHBIX 3aps0B 300
— B TOM YHUCJI€ KyMYJISITUBHBIX 10 MPOEKTY
— IIITYpPOBBIX 3aps/I0B 200%*
— KOTJIOBBIX LIITYPOB 200*
— MaJIOKaMEPHBIX 3apsiioB (PYKaBOB) 200*
— CKBaXUHHBIX 3apsI0B He menee 200**
— KOTJIOBBIX CKBAKHMH He MeHee 300
— KaMEpHBIX 3apsJI0B He MeHee 300

* Tlpu B3pBIBAaHUM Ha KOCOTOpax B HAIIPABICHHH BHHU3 110 CKJIIOHY BEJMYHMHA PaJlyca OMACHOH 30HBI JOJDKHA IPHHHU-
maTtbcsa He MeHee 300 M.
** Pammyc omacHOM 30HBI YKa3aH IS 3apsI0B ¢ 3a00MKOH.

Hpuaoxenue 9
3navyenue k03 PuiueHToB K, 3aBUCSIINX OT CBOMCTB rpyHTa
B OCHOBAaHUU OXPaHsEMOro 00bEKTa

HanmeHnoBanve mnopoj, HaxOA[IIUXCS B OCHOBAaHHUHU OXPAHSIEMOIO K
00BEeKTa r
CkaJbHbIE TOPOJBI IIJIOTHBIE, HEHAPYLIEHHBIE 5

CkaJibHbIE MOPOABI, HapyLIEHHbIEC, HETITYOOKHI CJIOW MATKUX I'PYHTOB 2

Ha CKaJIbHOM OCHOBAHHH
HeoOBo1HEHHBIE IECYaHbIE U TNIMHUCTHIE TPYHTHI IIyOHHOM Oosiee 10 M 12
[louBeHHBIE OOBOJHEHHBIE TPYHTHI U TPYHTHI C BBICOKUM YpPOBHEM 15
I'PYHTOBBIX BOJ
BonoHaceIeHHbIE TPYHTHI 20

Hpuiaoxenue 10
3HaueHue koddduimenTa K., 3aBUCSIIETO OT TUIA 3AaHUS
(COOpy>KEHHUsI) U XapaKTepa 3aCTPOUKHU

THIBI 30aHUI H COOPYKCHUI K.

OnuHOYHBIC 3JJaHUS U COOPYKEHUS TTPOU3BOJCTBEHHOIO Ha3HAUYCHUS 1.0
C ’KeJIe300€TOHHBIM MIJIM METAJUTMYECKUM KapKacoM ’

OnuHOYHBIE 37aHUS BBICOTOM HE OoJjiee JBYX-TpeX dTaxewn 15
)

C KUPIUYHBIMU U TTOJTOOHBIMH CTCHAMM
Heb6oapmme Kuible TOCENIKH 2,0
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Hpuiaoxenue 11
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