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BBEJAEHUE

HanbHelimee pa3BUTHE rOpHO00bIBAIOIIEH MIPOMBIIIIIEHHOCTH
npeanoiaraeT pocT 00beMOB rOPHO-NOATOTOBUTENBHBIX BbIPAa0OTOK, MPOBEICHUE
KOTOPBIX, OCOOCHHO IO KPENKUM U OYEHb KPENKUM IOpOoJaM, MPOU3BOJIUTCS B
HACTOSAIIEE BpeMs IPEUMYIIIECTBEHHO IIPU MOMOIIN OypOB3pBIBHBIX padoOT.

BypoB3pbiBHBIE pabOThl TaKK€ HIMPOKO IPUMEHSIOTCS IpU pa3paboTKe
IOJIE3HBIX HCKOMAEMbIX Ha OTOOMKE Py, COOPYXEHHM IMOA3EMHBIX XPaHUJIMIL,
CTPOMTENBCTBE  TPAHCIOPTHBIX  KOMMYHMKAaMd W THIPOTEXHUYECKUX
COOpYKEeHMI, 00pabOTKE METAIIIIOB B3PHIBOM.

Jlis BeneHusl B3PBIBHBIX pabOT B MaccUBE MOPOJ OypsT CKBa)KUHBI WM
LIMYpPhl, B KOTOPBIX Pa3MEIIAIOT, a 3aTEM B3PBIBAIOT 3apsi/ibl B3PbIBUATHIX BELIECTB
(BB). Tpymoemkocts OypoB3pbIBHBIX paboT coctaBmsier 10-20 % oOmei
TpyAoeMKocTu J100bran. C yBEITMYEHHEM KpPEMOCTH TMOpPOJA OTHOCUTENbHas
TPYJIOEMKOCTh OYpPOB3PBIBHBIX U, B IEPBYIO OUEpEb, OYPOBBIX pabOT BO3PACTAET.

3a mociegHuE ToAbl  IpPU  IPOBEICHUM  TMOJ3EMHBIX  BBIPAOOTOK
OYpOB3PBIBHBIM CIOCOOOM OOHOBJISIETCSI ACCOPTUMEHT TMpPOMBIIUICHHBIX BB
3aBOJICKOT0 M3TOTOBJIEHUS W M3rOTABIMBAEMBIX HA MECTE IPUMEHEHUS, BCE IIMPE
BHEJPSAETCS MEXaHU3UPOBAHHOE 3apsbkaHue U 3a0oiika ckBakuH. Bmecte ¢ Tem, B
niaxTax ONAcHbIX IO Trasy M DbUIM IpuMeHeHne BB orpanmumuBaercs
CIIEIMAIBHBIMU MPEeAOXpaHUTEIbHbIMU BB.

B cBsa3u  cBBIIE  CKa3aHHBIM, MOBBINIEHHE  A(P(EKTUBHOCTH B
TOPHOJOOBIBAIOIINX OTPACIAX MPOMBIIIJICHHOCTH U KallUTaIbHOIO CTPOUTEIbCTBA
B 3HAYUTEJIBHOW MEpe ONpEeNessieTCss YPOBHEM pa3BUTUSA TEXHHKU M TEXHOJIOTWU
OypOB3pBIBHBIX palOT.

KypcoBoii npoekt «IlacopT O0ypoB3pbIBHBIX pabOT IpH MPOBEAECHUU TOPHO-
NOJATOTOBUTEILHOM BBIPAOOTKW» BBIMOJIHIETCS CTYAEHTaMHU CHEUaIbHOCTEN
HampaBieHus: cnenuanbHoctd  1-51 02 01-03  «Pa3paboTka MeCTOpOXIEHUN
MOJIE3HBIX MCKOMAaeMbIX (0OOralieHHe MOJIE3HBIX MCKOIMAEMbIX)», MPU HU3yUYEHUU
JUCUUIUINHBI «Pa3pyllieHre ropHbIX MOPOJT B3PHIBOMY.

Ilenbl0 KypcOBOro NpPOEKTAa SBIIIETCS OCBOCHUE CTYICHTAaMU HaBBIKOB
pacuera OypOB3pBIBHBIX pa0bOT MpU NMPOBEAECHUH MTOA3EMHON TOPHOI BHIPAOOTKH B
COOTBETCTBUM C JEHCTBYIOIIMMU HOPMATHBHBIMM JOKyMeHTaMu U «EnuHbIMU
npaBUJiaMu 0€30MaCHOCTH MPH B3PBIBHBIX padOTax».



1. UICXOJHBIE JAHHBIE U COAEPKAHUE KYPCOBOI'O ITPOEKTA

Tema kypcoBoro mpoekra: «Pa3paborka nacrnopra OypOB3pBIBHBIX padOT
U MPOBEJECHUU TOPHO-TIOATOTOBUTENBHONU BHIPAOOTKI.

Hcxonnbie nanHebie:
- k03 durment kpenoctu mo M.M. [IpoToabIKOHOBY;
- popma cedeHust BEIpaOOTKU;
- ceueHure BhIPaOOTKH B MMPOXOIKE;
- MapaMeTphl BEIPAOOTKH:
- IUPUHA, M;
- BBICOTA, M;
- YroJl HaKJIOHa, rpaj.;
- KaTeropusl MaxThl 1O razy;
- INIOTHOCTH MOPO/I, /™.

CopnepxaHrue pacyeTHO-TIOSICHUTEIBLHOW 3amucKu  (MePeUYeHb BOIPOCOB,
KOTOpBIE TIOJIJIEXAT pa3pabOTKe B MPOEKTE):

- BeInoJiHeHUe BhiOopa BB, CB u Tuna 6ypoBoi yCTaHOBKH;

- ompejiesieHre apamMeTpoB OypeHus ImypoB, pacxoaa BB;

- 000cHOBaHUE crioco0a, peknuMa, CPeACTB U MoKa3aTeseil B3phIBAHUS;

- yKa3aHusi 1O COONIOACHUIO TpaBWi O€30MacHOCTH TPH MPOBEICHUU
BBIPAOOTKU OypOB3PHIBHBIM CIIOCOOOM.

[Tacnopt bBP nomxken Takxe conepxars:

- CXeMY PACIIOIOKEHHS IITYypOB B 3a00¢€ (B TPEX MPOEKITHIX);

- Ta0IMILy, COEPKAIILYIO BEIOpaHHBIE TApaMETPhI B3PbIBA;

- MOPSAOK B3PbIBAHMS LIMYPOB, B T.4. CXEMy MOHTa)ka B3PBIBHOW CETH,
Ta0JIMILy TapaMETPOB U OUYEPEAHOCTh B3PhIBAHUS IIITYPOB;

- KOHCTPYKLIHIO 3aps0B.

2. BBIBOP B3PbBIBUATBIX BEIIIECTB

IIpu BrIOOpe BB ompexnensromniee 3HaueHHEe UMEET KATErOpPHUsl OMACHOCTH
IIaXThI 1O Ta3y (mbuiK) (Tadsm. 2.1).

Ecnu maxra sBiisieTcss onacHOU 1o ra3y ¥ IbUIM, TO BBIOOp OrpaHUYHUBACTCA
ToNbKO npenoxpanurensHbiMu BB tuna T-19 u [IDKB-20. Ecian maxta onacHa no
ra3y, HO He OIllacHa o NbUIK, TO npuHuMaroT BB tuma ATI-5)KB.

Ecnu maxTta He siBAsieTCsl OonacHoW 1o rasy (mbpuin), To Tunt BB npunumaiot
c yueroM Kod(dduiMeHta Kpenoctd U 0O0BOAHEHHOCTH mopoi. [lpu mpoumx
PaBHBIX YCJIOBHSX, IIpeAnoyTeHue oraaT BB 6oiee 6e30nmacHbIM U J1€IEBBIM.



Tabnuua 2.1

Pexomennyemblie BB miist ucnonb3oBaHust Ha OTKPBITHIX
Y TIOA3€MHBIX TOPHBIX paboTax

YcnoBus Koaddumment Tun BB
NPUMEHEHUS 3apA7IoB |  KPEmocTH f 3aBoackoro usror. | Msror. Ha mecre
1 2 3 4
OTKpBITHIE TOPHBIE PAOOTHI
['panynuter: M, AC4,
o 12 AC 4B, I'pamMoHUT Urpauur
Cyxue CKBaKUHBI, 79/29
mypdsl, TpaHien Ammonur 6KB; Axsaron T20,
6onee 12 I'pammonutsr: 50/50, Kapb6atousl,
30/70; I'panuton 7A AxkBanai A10
1o 12 Ip aHyHIZTé’I_'A‘Il\B/I’ AC-4, Urpanut
Cyxue mmypsI ['panynut AC-8,
ooiee 12 AmMonuTt 6)KB Hleronnt M,
AMMOHUT
cKaJIbHBIN Ne 3
['panynoros, aMMOHUT
1o 12 67KB (B monustunene), | Axsarton T-20
OGBOJHEHHBIE Ipannton — 1
CKB&)XHHBI, ITYPQBbI I'pauysoror,
TpaHI’IIeI/I ’ I'pammonuter 30/70, | Kap6aromsr I'J1-
6omee 12 50/50; Amromotoi, 15T, I'JI-10B,
AmmMoHan ckanbH. Ne 3 | AkBaron T20

(B IOJIMTUIICHE)

HOI[3€MHBIG T'OPHBIC pa6OTBI KpOMC IIaxT OIMaCHBIX II0 I'a3y U IIbLIN

Cyxue mnypsl,
CKBQ)KUHBI

I'panynutei: M, AC-4,

no 12 AC-4B; AMMoHHUT Urpnauurt
6KB
I'panynutr AC-4B,
Sonee 12 Jetonutr M, AMMoHan _

CKaJIbHBINA Ne3,
AxBanan AP3-8H

[TonzemHuble ropHbie padOTHI B IIAXTaX ONACHBIX MO razy
Y HE OIACHBIX I10 IbLIN

Cyxue mmnypsl U
CKBaYKUHBI

10 12 u 6ostee

Ammonut AII-5KB

OOBOTHEHHBIE
HIITYPHI ¥ CKBAKHHBI

1o 12 u 6osee

AmmMmonut AIT-5KB
(B MOJIMATUIICHE)




Okonuanue Taoi. 2.1

1 | 2 | 3 | 4

HOI[SCMHI)IG TOpHBIC pa6OTI>I B IIaXTax OIIAaCHBLIX II0 I'a3y H IIbLIX

Cyxue mnypsl 1 1o 12 u 6onee | Ammonutsr: IDKB-20, -
CKBAKHUHBI T-19
OOBonHeHHbIe MYpHl | 110 12 1 6onee | Ammonutsl: IDKB-20, -
Y CKBOKHUHBI T-19 (B moaudTUIICHE)

3. BbIBOP CPEJCTB B3PbIBAHUA

B Hacrosmee BpeMs ~ HauOojee  pacHpOCTPAHEHHBIM  SIBISETCS
3NIEKTPUUECKHM cI10cO0 B3pBIBaHMSI, KOTOPBIM 00€CIIeYMBAET BO3MOXKHOCTB:

— B3PBIBATh JII0O0OE KOJINYECTBO 3apsA0B C JJIOOOT0 PaCCTOSHHUS;

— B3pBIBaTh 3apAlbl B JI000M MOCIENOBATENBHOCTA U C  JIIOOBIMHU
WHTEPBAJIAMU MEXIY B3PbIBAMH;

— BECTHU B3pbIBHBIE PA0OTHI B IIaXTaX OMACHBIX 110 ra3y U MbUIK;

— OCYIIECTBJIATH MEPEN B3PBIBOM IIPOBEPKY NPABUIBHOCTH MOHTaXa
B3pPBIBHOW CETH.

Kpome Toro, mnpu »5TOM cmocode OTCYTCTBYIOT SIJOBHUTHIE Ta3bl,
BBIJIEIISIOIINECS IPY TOPEHUH OTHENTPOBOJIHOTO IIHYPA.

K cpeactBaM 3JIEKTPUYECKOrO B3PBIBAHUS OTHOCATCS 3JEKTPOAETOHATOPHI
(Tabmn. 3.1), TPOBOJHUKH TOKA, KOHTPOJIBHO W3MEPUTENbHBIE MPUOOPHI U
MCTOYHUKHM TOKA. DJIEKTPOJETOHATOPBI KOPOTKO3AMEJIEHHOTO M 3aMEIJIEHHOTO
JNEUCTBUS OTINYAKOTCA OT D)l MIHOBEHHOTO ACMCTBHUSI TEM, YTO Y HUX MEXIY
3apanoMm Kamctons-aeroHatopa (KJ[) u snekTpoBociuiaMeHUTeNleM MOMEIEeH
3aMEJUISIONINIM COCTaB, TOPSIUMI B TEUYEHHUE OIPEIAEIEHHOIO BpeMEHHU. Bpems
3aMeJUIEHUS 3aBUCHUT OT JUIMHBI TAKOTO 3apsifia U €ro COCTaBa.

Bce anexkTpoaeToHaTopsl BOJOYCTOMYMBBI U MOTYT BKJIFOYAThCS KakK B CETh
IOCTOSIHHOTO, TaK M NEPEMEHHOro Toka. JlJii rapaHTUPOBAHHOTO cpabaTbIBaHUS
yepe3 Kaxabli /[ J0/KeH MpOXOAUTh TOK ompeacieHHOW cuibl. Cuiny
rapaHTHIHOIO TOKA yKa3bIBAOT Ha yrakoBke D/I.

Taomuna 3.1
DIEKTPOIETOHATOPHI, PEKOMEHTyEMbIC K IPUMECHCHHUIO Ha OTKPBITHIX
Y TIOA3EMHBIX TOPHBIX paboTax

Tun KonmuecTBo
. HNuTepBaiibl 3aMeyieHus
AJIEKTPOJIETOHATOPOB | CEpHI 3aMEIJICHUS
1 2 3

HenpenoxpanutenbHbie (11 OTKPBHITBIX U MOA3EMHBIX padoT
B YCJIOBUSIX HE OIACHBIX MO B3PHIBY T'a3a U MbLIN)

DJI-8K - -

-1-8-T 3 _




Okonuanue Taoi. 3.1

1 2 3
OJ1-1-3-T 1-10 20-200 (uepe3 20 mc)
«-« 11-14 225-300 (gepe3 25 mc)
«-« 15-18 350-500 (uepe3 50 mc)
«-« 19-23 600-1000 (uepe3 100 mc)
«=« 24 1,5 cex
«-« 25-29 2-10 (uepe3 2,0 cek)
DJ1-K3 1-6 25,50, 75, 100, 150, 250 mc
OJ1-3/1 1-9 0,5; 0,75; 1,0; 1,5; 2,0; 4,0; 6,0;
8,0; 10,0

HenpengoxpanurtenbHblie (7151 OTKPBITBIX U MOA3EMHBIX Pa0dOT B YCIOBHSIX,
HE OIACHBIX MO B3PHIBY I'a3a U MbLIN)

O/1-3H 1-10 20-200 (uepes 20 mc)
«-« 11-14 225-300 (uepe3 25 mc)
«-« 15-18 350-500 (uepe3 50 mc)
«-« 19-23 600-1000 (uepe3 100 mc)

[IpenoxpanuTenbHbIe (71 MIaXT U PYJHUKOB, OTIACHBIX IO B3PBIBY
rasa u IbLjIn)

DI-K3-OI1 ; -
DI-K3-T1 1-5 25,50,75,100,125mc
DI-K3-ITM 1-7 15,30,45,60,80,100,120mc

B maxrax omacHeIX MO ra3y W MbUIM JOIYCKAKOTCS TOJIBKO 3JIEKTPUUYECKOE
B3pbIBaHUE 3apsAnoB BB ¢ mpemoxpanuTenbHbIMH D] MTHOBEHHOTO M KOPOTKO
s3amegyenHoro aeicteud: J/-K3-OI1, 91-K3-11, 9/1-K3IIM. IIpegoxpanurenbHbie
cBoricTBa D/ mocTUraroTCs HAHECEHWEM Ha TWIIb3y J/] Cos rumamsracuTes.

4. BBIGOP BYPOBOM YCTAHOBKHA

JUis OypeHuss HINYpOB KpemnocTeto MeHee 6 (f < 6) npumeHsiercs
BpamiarenpbHoe OypeHue. B kadecTBe OypuIIbHBIX MAallMH JJIS BpPAlaTe€IbHOTO
OypeHUs] MPUMEHSIOTCSI PYUHbIE WM KOJIOHKOBBIE dJieKkTpuueckue (Ttadn. 4.1) unu
MTHEBMATUYECKHUE CBepJIa (Tabu. 4.2). [TpOMBINIIIIEHHOCTH BBIITYCKAET
3JIeKTpUYecKue pyuyHblie ceepiia tuna P u tuna CIP.




TexHu4eckass XapakTepUCTUKA DJICKTPOCBEPI

Tabnuua 4.1

Tun snekTpocsepia
[Toxazarenu OPl14- | COP- | DPI8A-| OPIIISA-2M
2M 19M 2M

HomunanbHass MOIITHOCTD Ha 1 1,2 1,4 1.4
mmuHaene, KBt
Yacrora Bpamenus wmnuHgend, | 860 600, 640 300
00/MHH 750,

960
Crnoco0 nogauu cBepJsa Ha 3a00ii py4HOH MEXaHUYEeCKUI
Vcunme nogaum Ha 3a6oi, kH - - - -
Macca, kr 15,4 15,5 17 22,8
Jnametp miypa, MM <50
['myOGuna mmnypoB, M <4

Bce ropHble aieKTpocBepiia  BBIMYCKAIOTCS BO  B3pbIBOOE30MACHOM

WCIIOJTHEHUH.

TexHuueckas XapakTepUCTUKA ITHEBMOCBEPII

Tabnuua 4.2

Mokasaren Tun nmHeBMOCBepa
CP3 CP3M
Jlmamerp mmypa, MM 36-50 36-50
['nmyOuna mmypa, M 1o 4 1o 4
HomuHnanbHOe naBineHue cxaroro Bo3ayxa, Mlla 0,4 0,4
KpyTtsaumii MomeHT Ha mmubaene, H-m 65,5 65,5
OddekTrBHAs MOIHOCTh, KBT 2,6 2,6
V [lenbHBII PACXO CHKATOTO BO3LyXa, M /(MHH'KBT) 1,43 1,43
HomuHnanbHas yactora BpaleHus Mo Harpy3Kou, 5,6 5,6
00/MuH
Macca, kr
IIPOMBIBOYHOTO YCTPOMCTBA - 2,3
CBepJIa 13,0 13,2

Pyunble MHEBMOCBEpIIa MPUMEHSIOT B IIAXTaX, 0COO0 OMACHBIX IO B3PHIBY
MeTaHa WJIW MBUTH U1 OypeHus mimypoB o nopoaam ¢ f < 4. ITaeBmocepno CP3
npeaHa3HayeHo Juisi OypeHws mimypoB O0e3 mpombiBkd, a CP3M ¢ mpombIBKOH
MITYpPOB BOJIOK. BypoBBIM MHCTpYMEHTOM TPHU BpaMIaTeILHOM OypEeHHH MITYpPOB
SIBJISIFOTCSI OypUIIbHBIC IITAHTH M ChEMHBIC PE3ITHI.



Bypunvusie mawiunst yoapHo-noeopommnozo oeiicmeus

B 1nopomax cpemHel KpemocTH U KPENKUX IPUMEHSETCS YIapHO-

NOBOPOTHOE OypeHue UIMypOB.

bypunpHble MalIMHBI

JNEUCTBUSA Ha3bIBalOT MnepdopaTopaMu.
HOJPA3ICIIAIOT
AIIEKTpHUYECKUE U Iep(OpaTOPBI C IBUTATEIEM BHYTPEHHETO CTOPAHUSL.

[To Ha3HayeHHIO M Macce MHEeBMaTHYeCKue nepdopaTopsl MOApa3AesaioT Ha
HIepPEHOCHBIE, KOJIOHKOBBIE U TEJIECKOITHBIE.

nepdopaTopbl

Ha

ITHCBMAaTU4YCCKHC,

Ilepenocnuie nepgpopamoput

YAApHO-IIOBOPOTHOI'O
[Io Buagy mnoTpebisemMoil sHEpPruu
TUJPABIMYECKUE,

[Tepenocusie mepdopatopsr (Tabn. 4.3) npegHazHauyeHBl IS OypeHUs
IITYyPOB C ITHEBMATHUYECKUX MOJICPIKEK WU JPYTHX YCTAHOBOYHO-TIOIAFOIIMX

YCTPOMCTB.

Taomuna 4.3

TexHuueckas XxapakTepUCTUKA MEPEHOCHBIX IEPPOPATOPOB

Mopenu nnepdopatopos

TII163B
Howazaremt | 14 0n | 111508 | 1111548 gBHS“ TII163BE | TIT631T ggﬁf
TI163C

Jneprus 36 50 54 54 63,74 | 63,74 | 63,74
ynaapa, JDx

Yacrtora

y/apOB, 3833 | 33.99 | 3833 | 38,33 30 30 30
00/MUH

Kpymupuit 20 20 | 2943 | 2943 | 26,93 | 26,93 | 26,93
MoMeHT, H-Mm

Y nenbHBIN

pacxolt 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029 | 0,029
BO3/IyXa

M°/(c'kBT)

HomunanesHOE

JlaBJIcHHe 0,5 0,5 0,5 0,5 0,5 0,5 0,5
BO3/1yXa,

Mlla

Pa3zmepsl

XBOCTOBHKA | 5)x108 | 25x108 | 25x108 | 25x108 | 25x108 | 25x108 | 25108
OypoBoit

mITaHru, Mm

Macca, KT 24 315 | 31,5 33 33 33 25

10




Kononkoevie nepghopamopui
KononkoBsie nepdoparopsl (Tadi. 4.4) umeroT OOJBIIYI0 Maccy, MO3TOMY
yCTaHABIMBAIOTCS 11 OypeHHs IIIypOB HA MaHUIYJIATOpax OypUIIbHBIX
YCTaHOBOK WUJIA PAaCHOPHBIX KOJIOHKAX.

Taomuna 4.4

TexHuueckast XxapakTepUCTUKA KOJIOHKOBBIX MephopaTopos

TokasaTesm Mogenps neppoparopa
I1K50 ITK60 I1K75 [1K120 | IIK150 | [IK175
Macca, kr 50 60 75 120 150 175
Oueprus ynapa,Jlx | 88,26 88,26 147,1 88,26 | 196,15 | 245,17
KpyTsmmii 49 160 255 343 343 343
MoMeHT, H-Mm
YacroTa yaapos, 33,4 45 37 41,7 333 333
00/MUH
Pacxon Bo3nyxa, 5,7 9,2 12,7 10,3 15,1 17,9
M’ /MHH
VY nenbHbIN pacxon 0,029 0,029 0,029 0,029 0,029 | 0,029
BO3/1yXa,
M°/(c'kBT)
HomunannHoe 0,5 0,5 0,5 0,5 0,5 0,5
JaBJICHUE BO3yXa,
MIla
JwnameTp mmnypos, 40-65 40-65 40-85 40-52 65-86 | 65-85
MM
['myOuna Oypenus,
B [IOPOJIAaX C
ko3 pureHTOM
KpeTocTH f:
10 12 25 50 - - -
11-15 8 17 30 - - -
16 5 10 15 - - -
20 - - - 5 50 50

KononkoBeie mnepdopaTopbl NOpUMEHSIOT s OypeHus IIIMypoB B
TOPU30HTAJBHBIX M HAKJIOHHBIX BBIPAOOTKAaX W pexe (P YCTaHOBKE HMX Ha
CHEIMAJIbHbIE PACIIOPHbIE KOJOHKH) — IMpU OypeHUHU LIIypOB, HAIPaBJIECHHBIX
BBEpX, HANpUMEpP, MpPU MPOXOJKE BOCCTAIOIIMX WM, HAOOOpOT, BHU3 IIpHU
IPOXOJKE CTBOJIOB IIAXT.

[Ipumensitor Takke OypoBble MAIIMHBI yJAapHO-BpallaTEIbHOIO U
BpalllaTeIbHO-yJapHOTo JAeicTBusl. BypoBble MalIMHBI 3TOro TUMa pabdoTalT Ha
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anektpuueckoit (bBYI1, BYD2, BKI'2 u np.) uiu nueBmarudeckoit (BY 1M, BYP2,
Cb42M wu n1p.) sHEpruu.

Ha kaxnoii OypoBOil yCTaHOBKE TaKOro THIAa MOHTHUPYETCS HECKOJIBKO
OypoBbix  arperatoB  (2—4), 4TO TO3BOJISIET CYIIECTBEHHO  MOBBICUTH
OPOU3BOJMUTENBHOCT,  OypeHHMsT  IINYypOB  MpU  MPOBEJEHUU  TOPHO-
MOJITOTOBUTENLHBIX BHIPAOOTOK.

5. MAPAMETPbBI BYPEHUA LIITYPOB

Ucxons w3 BbIOpaHHOro Tuma OypoBOM  MaliuHBI,  BBIOMpAIOT
COOTBETCTBYIOIIME €W JuaMeTp U MIyOMHY ILIIMYpOB, IPU 3TOM IMPUHUMAIOT BO
BHUMAaHHE TEXHUYECKHE BO3MOXHOCTH MAILUMH MPU UX paboTe B JAHHBIX TOPHBIX
nopojax, nuameTp marpoHoB BB, mimomanbs cedenus BbIpaOOTKH, TpeOyemas
CKOPOCTb €€ IPOBEICHHUS T. 1.

Juamertp narpoHoB BB npruHumarot Ha 4—7 MM MEHBbIIIE THAMETPA IIITYPOB.

['my6uny mmnypoB npuHUMaroT 13 1adi. 5.1.

Tabmuna 5.1
['1yOuHa 1mImypoB B 3aBUCHMOCTH OT KPETIOCTH ITOPO/T
M CCUCHHMSI BBIPAOOTOK

Kostbuuuent kperocta f Fny61/;Hi IfznypOB JUIst BBIpa6OTOSK >CT;IGHI/IGM
3-6 2,0-25 2,5-3,0
bonee 6 1,5-2,0 2,0-2,5

Bce mmyps! B 3a00€ BbIpaOOTKH MOAPA3IEsAIOTCS Ha BpyOOBbIE, OTOOHHBIE
Y OKOHTYPHUBAIOLIME U HaXOATCS IPUMEPHO B cOOTHOWEHUM 1 : 2 : 3.

['my6uny u kosdduimeHT 3anonHeHus BpyOoBbIX mmnypoB BB mpunumator
Ha 10-15 % Gonbie, a KOAQPUIMEHT 3aN0JHEHUS OKOHTYPUBAIOIINX HIMTYypOB Ha
15-20 % wmenbie, yeM OTOOWHBIX mITypoB. I[lpudem, AjMHA OKOHTYPHBAIOIIMX
LIIYpOB HAa MPOEKLUSAX BBIPAOOTKH COOTBETCTBYET CPEIHEW JIMHE OTOOMHBIX
HIITYPOB U PACCYUTHIBAETCS C YUETOM yTJIa HAaKJIOHA LIMYPOB K MIOCKOCTH 3a0031.

Bpy0OoBbie mmypsl B 3a00€ B3pbIBatoTCA epBbIMU. OHU IIpeIHa3HAUYEHBI IS
CO3JaHMs JOMOJIHUTEIbHOW OOHA)XKEHHOW IMOBEPXHOCTH, YTO O0OJieryaer pabory
OTOOMHBIX (OCHOBHBIX) HIMYpPOB. COBOKYMHOCTh BpPYOOBBIX HINYpPOB HAa3bIBAOT
BpyOOM.

Tun Bpy0Oa v 4MCII0 BCIIOMOTATENbHBIX IIITYPOB AJi1 00pa3oBaHus BpyOOBOii
IOJIOCTH 3aBUCAT OT IUIOIIAAU 3a00s, UIMHBI 3aXOAKH, KPEMOCTH U TEKCTYpPbl
HOPOI.

BpyOs1 1151 06pa3oBanust BpyOOBOM MTOJIOCTH MOAPA3AEISAIOTCS Ha TPU TUIA!

- C HaKJIOHHBIMHM IIIypaMU K IUIOCKOCTH 3200 (BOPOHKOOOpPAa3HbIE,
NUpaMUJabHbIE, KIMHOBBIE, BEEPHbIE);

- C IEPIICHIUKYJIIPHO HAIIPaBJICHHBIMH LITypaMu (TIpsiMble BpyObI);
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- KOMOMHHPOBAHHBIE.

BpyObl ¢ HAKJTOHHBIMHM IIITYPaMH IPUMEHSIOT B TOPOAAX J000M KPENOCTH.

Beprukanbubiii  kiIMHOBOM BpyO (puc.5.1) mnOpuUMEHSIOT B MOpoJax
OJTHOPOJHOTO  CTPOEHHUs, a TakKe TNpU BEPTUKAIbHBIX TpEIIMHAX U
HaIUIaCTOBaHUSAX. ['OpU30HTaNbHBIA KIMHOBOM BpyO (pHcC.S5.2) NpUMEHSIOT B
BbIpa0OTKaxX OOJIBLIOTO CEYEHHUs, a TaKKE MPU TOPU3OHTAIBHBIX TPEIIMHAX WU
HaIU1aCTOBaHUSIX.

o [¢]
(e] (e]
o [0}

[\

Puc. 5.1. BepTukanbHbIi KIUHOBOW BpYO

Puc. 5.2. T'opu3oHTanbHBIN KIMHOBOUW BPYyO

PaunonanpHas nnuHa BpyOOBBIX wmimypoB 1,8—2.6 M, yrojs HakJOHa K
IJIOCKOCTHU 3a00s1 65—75 rpagycoB, uncio miypoB oT 2 10 10 B 3aBUCHUMOCTH OT
oA 3abosi, TTyOuHBI BpyOa u kpenoctu mopos. [loaBuranne 3a00s 3a 0JMH
B3PBIB [IPH 3TOM COCTaBiAeT 1,5-2,2 m.

13



OgHuM M3 OCHOBHBIX MapamMeTpPoB OypeHHs IIMYypOB, OMPEACIISIIOIIUM
pacrojoKeHue MIMypoB B 3a00€ M ONTUMAIbHOE PACCTOSHUE MEXIYy HUMH,
ABJIsieTCs TUHUS HauMeHnblero conpotusieHus (JIHC) or6oitnoro mimypa Wo;.

WOT=47KmK3d3\/A/pe,M

rie K, — xoaddummeHT mecTHpIX reomorunueckux yciouil. [lpuHumaercs B
3aBUCUMOCTH OT KaT€rOpuu TpemurHoBarocTu nopoa ot 0,9 no 1,1;

K, — ko3dduuuenT 3axuma, npuaaMaercs npu S < 4 M° K3 = 0,6; npu
S=4-60m" K3=0,7—-0,8; mpu S > 60 m> K3=0,9;

d, — nnametp 3apsna, m;

A — IIOTHOCTb 3apsIKAHUS, T/M ;

p — IUNIOTHOCTH MTOPO/IBI, /M;

€ — OTHOCHUTEbHas padoTocriocoOHocTh BB.

JIHC oT6o¥iHOro0 mmypa MO>XHO TaKyK€ pacCUMTaTh 1o (hopmysiam:
Wo=VP/qy;
W =28d,VA/qp;

rie P —Bmectumocts 1 M mimypa (matpona BB), kr/m;
Jp — YAEIbHBIN pacueTHbIl pacxon BB, KI/M.

O6mee yuciao mmypoB B 3aboe (N) ciemyer ompenensth mo Gopmyiie,
pekoMmeHaoBaHHOM CtpoutenbHbIMU HOpMaMu U nipaBuiaMu (CHullamn):

N=1,27qS/d pyks,

rae (— yaelbHbId pacxon BB, KD/M;

S — mIomaas MONEPEYHOrO CEYCHUS BBIPAOOTKH, M

d — muamerp marpoHoB BB wunu muamerp mmypa (Ipu UCHOJIb30BaHUU
MOPOIIKOOOPAa3HBIX WK TpaHyIHpoBaHHbIX BB), M;

Pss — IWIOTHOCTH BB B matpone unu B 3apsze, KI/M;

k, — koa(puLIMEHT 3an10JIHEHUS IITYPOB.

O61iee yuciao mmypoB B 3a00€ MOKHO Tak»Ke ONpeeauTh o hopmyie:

N=12,7q,Sn/Ad* K, mr.,
rae  mn — kodpdunueHt ucnonbzoanus mmnypos (KUII), o6srano n = 0,8 — 0,9;

Koapdunuent mioTHOCTH 3apspkaHus IIMYypoB A, B 3aBUCHUMOCTH OT
JaMeTpa MaTpoHOB M KPEMOCTH MOPOJ MOKHO ONPEEIUTh U3 Tabi. 5.2.

14



Tabnuma 5.2.
KoaddurueHT naoTHOCTH 3apsyKaHUS IIMTYyPOB B 3aBUCUMOCTH
OT KPENOCTH IIOPOA U AuaMeTpa narpoHos BB

Jluamerp 3Ha4eHus KpernocTu nopox f
IaTPOHOB, MM 2_9 10 — 20
28,32 0,7-0,8 0,75 -0,85
36 0,5-0,6 0,5-0,65
40 0,54 -0,5 0,5-0,55

KonunuectBo okoHTypuBatroumx mimypoB (Noy):
NOK = PK / aK)

rane P, — nmepumerp KOHTypa BhIpaOOTKHU B MONIEPEUYHOM CEUCHUH, M;
ax — PACCTOSIHUE MEXK1y KOHTYPHBIMU LIITyPaMH, M.

a,=(0,5-0,8)- W, m.

Yucno U pacCTaHOBKY KOHTYPHBIX LINYPOB ONPENENSIIOT I'padUyecKku Ha
ACKM3€ MONEPEYHOI0 CEYEHUs! BBIPAOOTKH, BBIYEPUEHHOM B COOTBETCTBYIOLIEM
macuiraoe.

VYCThs KOHTYPHBIX LIMYPOB pa3MENIAlOT Ha MPOEKTHOM KOHTYpE B Mpeenax
32005 Ha paccTtossHuU 15-20 cM oT kpas koHTypa. [Ipu f < 10 KOHIIBI KOHTYPHBIX
LIIYpOB pa3MeIaloT Ha MpoeKTHOM KoHType. Ilpm f > 10 KOHIBI KOHTYpHBIX
LIITYPOB BBIBOASAT 32 MPOEKTHBIN KOHTYp Ha 5—10 cMm.

Yucno OTOOMHBIX WIMYPOB OMNPENESeTCs Kak pasHULA MEXIy OOIIuM
KOJIMYECTBOM IIITYPOB B 3200€ U CyMMOM KOHTYPHBIX U BpPYOOBBIX LITYPOB.

6. KOHCTPYKIUSA LIITYPOBBIX 3APAIOB

[Ipu mnpoBeneHuu Oypo-B3PBHIBHBIX pPaOOT MTPUMEHSETCS KOHCTPYKIIUS
LIIYPOBBIX 3apsS0B JIBYX BUIOB: cruiomHas (puc. 6.1, a) u paccpenoroueHHas
(puc. 6.1, 0).

|

a) I

I
0)
Puc. 6.1. KoHcTpyKIus MIMypOBBIX 3apsiI0B
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[Tpu mpoxojake BHIPAOOTOK OOBIYHO MPUMEHSIOT CIUIONMIHYIO KOHCTPYKITHIO
3apAnoB. I1aTpoH-00€BUK pa3MelatoT EPBBIM OT YCThS 3apsAa, PeKe MOCIECTHUM.
7. PACUET 3APSA10B BB
7.1. Macca 3apsina BB B mmnype (Q,)

Q;=Qu/N,

raie Q. — pacxon BB Ha nuki, Kr;
N — o0111ee KOTMYECTBO IIITYPOB HA UK.

[Ipu crutoniHOW KOHCTPYKUMHU 3apsja KOJIMYECTBO NMAaTPOHOB B mimype (n)
OKpYTJIISIEM JI0 LIEJIOTO.

n=Q,/ m, mr.
1y.
YTouHeHHast Macca 3apsia B oqHoM miype (Q, ):
Q '=n-m,kr
3 2 5
rae m—mMacca oaHoro narposa BB, kr.
KoppektupoBky 3apsmoB BB 1m0 menoro uyucia maTtpoHOB B IINypax
MPOU3BOJMM B CTOpPOHY yBenuueHuss macchl BB Bo BpyOOBBIX M OTOOMHBIX

HIIypax M B CTOPOHY YMEHbUIEHMs Maccbl BB B OKOHTypuBarommx mmypax.
1
[Tocre dyero yTouHstOT BeIMuuHy 0011ero pacxoja BB na muki (Qy )

1
Qu = QB N, + QOT Nor + QK NK; KT.
A TaxXe yTOUHAIOT CPEAHUN yAENbHBIN pacxoq BB Ha nukn
q'1=Q.' /S Ly n, kr/v’,

roe  m — KHAII, n =0,8-0,9;
L, — o01mas ayiMHa MImypoB Ha UK, M.

7.2. YeabHblii pacxoa BB

Jliis BBIpaOOTOK, MJIOIIA/(h MONEPEYHOI0 CEYEHHS] KOTOPBIX HE MPEBBILIACT
2 o
20M°, ynensHblid pacxoq BB onpezensercs no popmyie

q=0213VFf (V0,2 f+ 1/V S)* K, e, kr/vt’,
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rae  f—koadduuuent kpenoctu nopoa no M.M. IIpoToabsikoHOBY;

S — MIOMmMAb MOMEPEYHOr0 CeYEHNUs BHIPAOOTKH, M’

K¢ — xosddunmeHT yuuThBalomuil TpeOyeMyl CTENeHb JIpoOJICHHS
nopojsl, (K, =1,1—1,3);

e — KOd(DPUITMEHT OTHOCUTEIHHON paboTOCIIOCOOHOCTH TpuMeHsiemoro BB
110 OTHOLIEHHUIO K 3TaioHHOMYy BB (amMonut 6)XB).

Omunocumensnasn pabomocnocoonocms (e) nekomopuvix BB

Ammonut 6KB — 1,0; I'panynur M — 1,11; Urganut — 1,13; AMMmonan M-
10 — 0,8; Ammonut ckanbhblii Ne 1 — 0,8; I'pammonan A-8 — 0,8; AmMMoHa
ckanbHbIN Ne 3 —0,8; Jletonut M — 0,82.

Pacuernniii yaenpHbIli pacxonq BB (q) MOXHO omnpenenuth Takxke IO
dbopmyie
1 3
q=q -e;Kr/™m,

rme  q' — yaenbHbIH pacxos sTanonHoro BB (ammonnt 65KB) (tabu. 7.1).

Tabnuna 7.1
VY nenwpHblil pacxos stanonHoro BB (ammonut 67KB)

B 3aBUCHMMOCTH OT KPCIIOCTH IMMOPOJI U CCUCHUA BI)Ipa6OTKI/I

Koaddurment Ceuenue BbIpaOOTKHU B MIPOXOIKE
KperoeTH 4-6 7-9 10— 15 16— 20

1-1,5 0,7 0,7 0,6 0,6
2-3 0,9 0,9 0,8 0,8
4-6 1,2 1,1 1,0 1,0
7-9 1,5 1,4 1,3 1,2
10-14 1,9 1,8 1,7 1,6
15-20 2,2 2,2 2,1 1,9

7.3. Pacxonx BB na umuka (Q,)

Qu=qp S Ly, kr,
o o 3,
Tle  (p,— pacyeTHBIN yAEIbHbIM pacxon BB, kr/m’;

2
S — momaae MONEepPeYHOro CeYeHUs BHIPAOOTKH, M
L., — o0uias ajivHa mmypos, M.
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8. OBOCHOBAHMHE CIIOCOBA, PEXXUMA, CPEJACTB
U MHIOKA3ATEJIEM B3PLIBAHUSI

JIy1st mpoBeIeHNsT TOPHO-TIOATOTOBUTEILHON BRIPAOOTKH TPEHMYIIIECTBEHHO
MPUMEHSIOT 3JICKTPUYCCKOC MTHOBEHHOE U KOPOTKO3aMeIJICHHOE B3phIBaHNE.

[TepBbIMU OOBIYHO B3PBIBAIOT 3apsbl BO BPYOOBBIX IIIypa, 3aTeM, 4yepe3
WHTEPBAJI 3aMEJICHUS, B3PBIBAIOT 3apsJibl B OTOOWHBIX IIMypax, KOTOPHIC JEISAT
Ha TPYIIbI, B3PIBAEMBIC C HHTEPBAJIOM. 3apsJibl B KOHTYPHBIX IIITyPaX B3PHIBAIOT
OJTHOBPEMEHHO I10CJIe OTOONHBIX.

HurtepBan 3amemieHns (t) MeXIy B3pbIBaMHU OTACIBHBIX TPYII 3apsA0B TIPH

KOPOTKO3aMCIJICHHOM B3pPbIBAHHUH MOKHO OIIPCACIIUTD 110 (bopMyne

t=31,5W/"N1,3 f-6*" 1,3 f+9,6, Mcek,

raie W — JIMHUS HAaUMEHBIIET0 CONPOTUBIICHHUS, M;

f — K03QPUIMEHT KPEenoCcTH MOPO/I.

[Ipu 251eKTpUUECKOM CITIOCOOE B3phIBAHUS MPUMEHSIOT CPE/ICTBA B3PhIBAHUS:
ANEKTPOACTOHATOPHI ~ MTHOBEHHOTO  KOPOTKO3aMEJICHHOTO  JeHCTBUS  (CM.
tabx. 3.1), npoBoja (tadsu. 8.1.) u ucToOuHUKH TOKa (Tad. §8.2).

Taomuna 8.1
[IpoBoja, ucnonb3yeMble Il MOHTaXa B3PBIBHOM CETH
Mapka | Marepuain Kos- Hnamerp [Tnowans | Conporusierue Hasznauenue
IIPOBOJA KA BO | sk, Mm cequI/m2 I M nposoya, IIPOBOJA
KU ’ JKHIT, MM Om/Mm
9B n Meab 1 0,5 0,2 0,10 KOHIICBBIC U
oIl YYaCTKOBBIE
9BX cTajlb 0,6 0,28 0,52 TO XK€
OIDK cTajlb 0,6 0,28 0,52 TO XK€
BMB MEJb 0,8 0,5 0,04 MarucTpaibHbIe
U
COCJIMHUTEIIbHbIC
BMII M€EJlb 1 0,8 0,5 0,04 TO XK€
BMBX TO XK€
U CTaJlb 2 1,2 1,13 0,14
BMITXK
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B3peiBHBIE MAaIIMHKN

Tabnuua 8.2

[TapameTpsbl

KIIM-3

BMK-500

I[T1B-
100M

KBII-
1/100M

HUcnonmueunue

HOPMAJIbHOC

HOPMAJIbHOC

PB

PB

Hanpsixenue Ha
KOHJIEHCATOpe-
HakonuTene, B

1600

3000

600

600

EmkocTh
KOHJIEHCATOpa-
HaKOMUTesI, MKD

2

3,3

10

10

MaxkcumanbHO
JOTTyCTUMOE
CONPOTHUBIICHUE
MOCJIEA0BATEIBHON
B3pbIBHOM ceTu J/1-
8K, O1-82 u ap., Om

600

2100

320

320

JmatensHOCTh
MOJIKTFOYEHHUS
KOHJIEHCATOpa K
CETH, CEK

He
OFpaHHqHBaeTCH

He
orp AHNUYUBACTCS

IlepBuyHbII
VCTOYHHK TOKA

MuHureneparop

Munureneparop

TPU CyXHUX
DJIEMEHTA

TpHU
CyXHX
DIEMEHTA

Macca, xr

2,3

11

2,7

2,0

9. PACYET DJIEKTPOB3PBIBHOM CETU

PaccmoTpum 3iekTpuyueckuil cnoco0 B3pBIBAHUSI MPHU IMOCIEI0BATEIbHON
CXeMe WHUIIMUPOBAHUHU, KaK Haubojee 4YacTo NPUMEHSIEMON Ha IpaKTHKE.
OJIEKTPOB3pBIBHASI CEThb COCTOMT M3 DJJIEKTPOJETOHATOPOB C IPOBOJAMHU,
COCAUHSIIONINX UX MEXKy cO00I U MCTOUHHMKA TOKA WJIM MUHHOW cTaHIuU. Pacuer
AJIEKTPOB3PBIBHON CETU CBOJUTCS K OMNPENEICHUIO €€ MOJHOIO CONPOTUBIICHUS U
CUJIBI TOKA, MIPOXOISIIETO YEPE3 KaXKAbIA AJIEKTPOAECTOHATOP.

BenuunHa cOnpoTHBIICHUS CETH 0€3 3JIEKTPOJACTOHATOPOB OMPEICIISICTCS 10
dbopmyie

R =R, +R,+R,+R,, Om,

rie Ry, R, Ry, Rg COINPOTUBJIIEHUE MAruCTPaJbHbIX, COCAUHUTEIIbHBIX,
YYaCTKOBBIX U KOHIEBBIX MIPOBOJOB COOTBETCTBEHHO.

19




ITonHOE CONMPOTHUBIEHUE INEKTPUUECKON LEIH, IIPU YCTAHOBKE 0HOTO J/1 B
0oeBuke (Rogy):

Rosu =Ry + R+ Ry + NR, =L, 1, + L. 1o + Ly 1, + N R,, Om,

rne L, L, Ly — JuinHa COOTBETCTBYIOIINX y4aCTKOB IIPOBOJIOB, M;

N — gucyo nocneaoBaTeIbHO COSTUHEHHBIX OOCBUKOB;

R, — conpotusnenue ognoro I/, Owm;

Iy, Tc, Ty — COINPOTHBICHHME | M MarucTpanbHBIX, COCIUHHUTEIIBHBIX H
YY9aCTKOBBIX IIPOBOJIOB, COOTBETCTBEHHO.

O6mee comnporuBneHue (Rygy) IIEKTPOB3PBIBHON CceTH I obecreueHus
0€30TKa3HOT'0 B3phIBA JOJDKHO COOTBETCTBOBATH HEPABCHCTBY

R06Lu < RHOM,

rae  Ryow — HOMUHANIBHOE, MACTIOPTHOE (JIOMYCTUMOE) CONMPOTUBJICHUE CETH IS
BBIOPAHHOTO THUIIA B3PBIBHOW MAIIIUH.

OO1as cuiia ToKa B CETH:

Io6Lu =U/ R06H.l9 A:
rae U — HanpsikeHHUE B AIIEKTPOB3PBIBHOU CETH, B.

O6mass cunma ToOKa, mpoxonsmero dveped IJ momkHa OBITH OO0JbIIE
rapaHTuiiHoro Toka. B coorBerctBum ¢ TtpeboBanusmu EIIb nmpu BP, npu
UCIIOJIb30BAHUU MOCTOSIHHBIX MCTOYHUKOB TOKA B KaXAblid DJ] MT0JKEH MocTynaTh
rapaHTUHBINA TOK HE MeHee | A, ecnu ogHOBpeMeHHO B3pbiBaercs 10 100 D/1, ne
menee 1,3 A — no 300 3/1, He MeHee 2,5 A 1pu B3pbIBAHWU IEPEMEHHBIM TOKOM
He3aBUCUMO OT KojudectBa DJ. [lpy MHULIMUpOBAHUU 3aps0B OT B3PBIBHBIX
pUOOPOB B 3JEKTPOB3PBHIBHYIO CETh IOCTYNAET HUMITYJIbCHBIA TOK, MO3TOMY
ycioBUe  O€30TKAa3HOrO  B3pbhlBa  MPOBOJAT  TOJNBKO IO  JIOIYCTUMOMY
COIIPOTHUBJICHUIO.

10. OITIPEJAEJIEHUE ITIOKA3ATEJIEU BYPOB3PbIBHbBIX PABOT

O06beM OypeHus Ha ITUKIT:

L = Ny, Lyp + Noy Loy + Ny Ly, M.

[Toasuranue 3a00s 32 OUH IUKIT:

L,=Lcn, M,
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rae L., — cpennss [uMHA IIITypOB, M;
n — KUIIl, n =0,8 - 0,9.
O06beM pa3pylLIeHHON OPOJIbI 3a LIUKIL:

V=S-Ly - m,M.

Pacxoz BB Ha 1 M’ B3opBanHO# 1oposs! (q') 1 Ha 1 M IIPOXOIKH BBIPAGOTKH

@":
q1 = Q1 IV, kr/m’; q11 =Q/Lep, Kr/M,

rae Q1 — yTOUHEHHBIN pacxoa BB Ha 3a00i, kr;
V — 06beM pa3pyIICHHOMN TOPOIBI 33 LUK, M.
Pacxox Gypenmst Ha 1 M mopozst (L') u Ha 1 TOrOHHBIA MeTp BBIPAGOTKH
(L
L'=L/V,wn; L"=L/L, w/m.

. 3 . 1
VYaenpubii pacxon 3/ ma 1 M° B3opBaHHOM mopoasl (N') U Ha OJIUH
noroHHsIi Metp Boipadotkn (N'):

N'=N/V, mr/m’; N'"'=N/Lg, mr/m,

rae N — 4Kcio mimypoB (3JIEKTPOIETOHATOPOB) HA OJUH ITUKJI.
Pacxon 3ab6oeunoro martepuana

V=Nnd/4Lygep M
rae d— auaMmerp HImypoB, M;
La6.cp — CpenHAA 1nKMHA 3a001WKH B 1 mIype Ha LUK, M.
11. CBOJHAS BEJJOMOCTD ITIOKA3ATEJIEH TIPOEKTA
I'opHOTEXHUYECKHE YCIIOBHS M IOKA3aTeNId MPOeKTa cBoaarcs B Tadu. 11.1,
u 11.2 u nononHAIOTCS YepTekamMu 3a005 B 3-X MPOEKIHSIX BPyOOBBIX, OTOOHHBIX

Y OKOHTYPHUBAIOMIIUX LIIYPOB, a TAKKE KOHCTPYKIUEH 3apsi0B.

Tabmuma 11.1
['opHOTEXHUYECKHE YCIOBUS M OCHOBHBIE TIOKA3aTEN IPOSKTa

Ne Eannuiia Koi-Bo,
Haumenosanue
n/n U3MEPEHHUS THUI
1 2 3 4
1 | Kareropust maxrsl 1o rasy
[1nomanas ceueHust BBIpaOOTKU M
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Oxkonuanwne tadm. 11.1

1 2 3 4
3 | IInoTHOCTH NOPOIbI /M
4 | JlmameTp mmypoB MM
5 | lHonBuranue 3a00s 3a LMK M
6 | KU
7 | KonmnuecTBo mimypoB Ha 32001 T
8 | Tun BB
9 | Yaenwvubiii pacxon BB Kr/M

KI/M
10 | Pacxon BB 3a nuki KT
11 | Tun u konudectBo /1
BpyOOBBIE T
OoTOOMHbIC T
OKOHTYPHBAIOIIIHE IIT
12 | Vaenwsubiii pacxon /1 /M
/M
13 | Tun B3pbIBHOW MAIIMHKU
14 | O6beM B30pBAaHHOM MOPOJIBI 32 ITUKII M
15 | Beixon B30pBaHHOM Macchel ¢ 1 m.m. mmypa M /M
16 | O0bem OypeHus 3a UK M
17 | YnenbHblit 00beM OypeHUs M /M
M/M
18 | Pacxox 3a00#iKH Ha UK M

Tabmuma 11.2

[TapameTpbl 1 04EPEAHOCTH B3PBIBAHUS LIITYPOB

Howmepa mmnypos, B Bennunna Yroia HakJIOHa
JlmHa Ol n
KOTOPBIX B3PbIBAHUE 3apsja B | LIITypa K IIOCKOCTH
HITYPOB, O4YEepPEAHOCTh
IIPOU3BOAUTCS 32 KaXJ0M 32004, rpaj.
M B3pBIBAHUS
OJIH TIPUEM LIITypPE, KI' | TOPU3OHT. | BEPTHK.
1,2,3,4,5,6 2,3 90 80 2J1-8-1IM
11,12, 13, 19, 20, 21 2,2 90 85 OJIK3-IIM-15
14,7,8,9, 18 2,2 90 90 -« -
15,16, 17 2,3 85 85 -« -
10, 25, 24, 23, 22, 26 2,3 85 90 -« -
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12. CEYEHHUE BBIPABOTKH U PACITIOJIOKEHUME HIITYPOB B 3ABOE

CeueHnie BBIPAOOTKH C PACIOJIOXKEHHEM MIMypoB B 3aboe (puc. 12.1)
SBIIICTCSI  00S3aTETLHOM  COCTAaBHOM 4YacThi0 TpadUUEcKOro  IMPHIOKEHUS
KyPCOBOTO TPOEKTA, BHIITOJIHEHHOTO B MaciTabe ¢ COOI0ICHHEeM U 0003HAYCHUEM

pacyeTHBIX TOKa3aTesiel MpoeKTa (JJIMHBI, YTJIOB HAKJIOHA M HyMEpallui IIypOB B
3a00¢).

21222324 [—
°21 °22 °23 °24 =
11,12,13
°1] °12 °13
°20 °25 12
°] °)
°10 °14 3.4
°19 o3 o4 °26
°9 °15 5.6
5 °6
°18 27 8.7.16
°8 °7 °16
°17 °3] °3() °29 °28117,31,30,29
21 24
1 ) 13
20 25
19 10 14 26
3 4
18 27
9 15
5 6
17 28
8 16

Puc.12.1. Ceuenue BoIpaOOTKHU U PACIIONIOKEHHE IIIMTYPOB B 3a00€
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