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IIpenucnosue

Hacrosimue yka3anus coOCTaBJI€HbI C LIETbI0 OKa3aHUsI METOIMYECKON TTOMOIIN
CTYJCHTaM TMpPH CaMOCTOSITENIbHOM MOATOTOBKE K BBIMOJHEHUIO KYpPCOBOTO IMPOEKTA
no teme: IIponeccel 0UMCTHBIX pabOT B OJIOKE.

HcxonHpIMU MaTepuaiaMu JiJisi KypCOBOTO MPOEKTUPOBAHUS SIBISIOTCS Mate-
pHUaNbl TPOU3BOJCTBEHHON MPAKTUKKA | 3aJjaHie Ha BBHIMOJHEHHE KyPCOBOTO MPOECK-
Ta. BapuaHT 3a1aHMsI COOTBETCTBYET HOMEPY CTYACHTA IO CIIUCKY B TPYIIIIE.

OT pykoBOAUTENS KypCOBOTO MPOEKTA CTYJAEHT MOTy4yaeT 3aJaHre Ha 000CHO-
BaHME BapUaHTa MPOIECCOB JI00BIUU PY/Abl B OJIOKE.

Henocratonme paHHble JUisi pacyeToB OepyTcs CTYAEHTOM U3 MaTepuasoB
IMPAKTUKU U UCTOYHUKOB JAHHOH MO KypCY HCIIOJIb3YyEeMOH JIUTEepaTyphl, KOTOPBIE CO-
IJIACOBBIBAIOTCS ¢ PYKOBOJUTENEM KypCOBOTO NMPOEKTHUPOBAHUS. 3a/laHNe Ha BBINOJ-
HEHUE KypCOBOTO NPOEKTa IOANUCHIBAETCS PYKOBOAMUTEIEM O BbIJAu€ 3a/JaHus
(ITpunoxxenue A).

OCHOBHBIE PEILIEHUS 0 BBIMOJIHEHUIO KypCOBOTO IMPOEKTa OCHOBBIBAIOTCS HA
IPOHACHHOM MaTepHalie JeKIUH, MPHOOPETEHHOTO OMbITa Ha MPAKTUIECKUX 3aHSITH-
X W MPUHUMAIOTCS CTYACHTOM CaMOCTOSATEIBHO, COTIACOBBIBAIOTCS C PYKOBOJIUTE-
JeM Ha KOHCYJbTaluax. PacueTsl Mo KypcOBOMY MPOEKTUPOBAHUIO U BBIIIOJTHEHHUE
YepTexel JOMKHO MPOU3BOIUTHCS B YaChl CAMOCTOATEIHHON pabOTHI.

CocTaB NOSICHUTEJILHOH 3alMCKH.

TUTyJIBbHBIN JINCT, 3aJaHNUE HA IPOEKTUPOBAHUE.

Conepxanue.

Benenue.

1. F'opHO-TeONIOTMYECKas XapaKTePUCTHKA PY[ U MOPOJ OYUCTHOTO OJIOKA.

2. O0ocHOBaHUE TapaMETPOB OYPOB3PHIBHBIX PabOT.

3. O6ocHOBaHME NMapaMETPOB JIOCTABKU U BBIITYCKa PY/bI.

4. O6ocHOBaHUE MApAMETPOB KPEIUICHUSI OUMCTHOTO MPOCTPAHCTBA OJIOKA.

5. Pacuet noTpeOHOro KOJIMYEeCTBa BO3/4yXa JUIsl IPOBETPUBAHUS OJIOKA.

6. Opranuzaiys NpolecCOB OYHUCTHBIX pabOT B OJIOKE.

7. TpeOoBaHMs MPOMBILIJIEHHON 0€30MMaCHOCTU IPH MPOU3BOJCTBE OUYHUCTHBIX
4



pabot B OJIOKe.

3aKIIIOYEeHUE.

CnHcoK HCTIOIB3yEMOM JIUTEPATYPHI.

[IpunoxeHus.

Odopmiienue rpaguyeckoit 4acTH.

O6bem rpaduueckoit vactu — snmct Gopmara Al(Ilpunoxenue b).

Yeprex BbINOIHAIOTCS B cOOTBETCTBUM ¢ TpeboBanusmu ['OCT 2.850-75.

Ha nucre uzoOpakaercst cuctema pa3pabOTKH B TPaHUIIAX OUYMCTHOTO OJIOKa,
7€ OTPaXKAKOTCS MPOLIECCH IPOU3BOICTBEHHOTO LMKJIA MO J00b4e pynabl. Pacnoino-
KEHUE IIIYypOB WJIM CKBaXXMH, KOMMyTauus 3apsaoB. Llukinorpamma opranusanuu
paboT no Ao6wue pynabl B Osoke. Tabnuiia TEXHUKO-IKOHOMUYECKUX IOKa3aTesei
paboThI OJI0KA.

Od¢opmiieHHEe OSICHUTEJIBLHOM 3alIUCKH.

[TosicHuTenpHas 3amucKa J0JKHA UMETh 00beM TekcTa He MeHee 20 cTpaHuIl
MAaIlMHOMKUCHOTO Ha JucTax ¢popmarta A4.

OdopmieHne MOSICHUTENbHON 3alMCKU BBIINOJHAETCA C MPUMEHEHUEM Ipo-
rpammHoro obecnedenus Microsof Office B coorBerctBun ¢ CTO MPHUTY 005-
2015. «OdopmiieHre KypcoBBIX MPOEKTOB (pabOT) M BBIMTYCKHBIX KBaTU(UKAIIUOH-
HBIX pabOT TEXHUYECKUX CTIELUATBHOCTEN.

PykoBoauTento Takke, COBMECTHO C OTHe4YaTaHHOM O(QOpMIIEHHOU paboTOM,
NepeaeTcs COAEPKaHNe KypCOBOTO IPOEKTA B 3JIEKTPOHHOU BEPCHUH.

Ilepen 3ammTON KypCOBOU NPOEKT NOJKEH ITPONTH HOPMOKOHTPOJI.

Meronnueckue yka3zaHHs PacCMOTPEHbl Ha MpUMepe y4eOHOro 3aJaHus Ha
KYpPCOBOM ITPOEKT.

JI71s1 BBITIOJIHEHMSI PACUETOB B3SIThI TapaMeTPbl Y4eOHOro 0JIOKa C MPUMEHEHHU-
€M PYAHOU MOATOTOBKHM M BBIITYCKOM PYZbI YEPE3 JIFOKA.

[TapameTpsl BBIEMOYHOrO OJlOKa TPUHATHI W3 3aJaHUS HA MPOCKTUPOBAHHE

(Tabmumal).

IIpumep yueOHOIo 3aJaHUSI HA BBINOJHEHHE KYPCOBOI0 NPOEKTA:
5



Tabnuua 1 — [TapameTpsl 3a1aHHOTO GJ10Ka

Ne M;. | Mo, | @, 1pa- | Lo, V> 3 Ho, K, f, Cucrema
M M ayc | M /™M | M
1] 1,3 1,5 85 50 | 2,750 1,5 14 MuK

YcioBHBIE COKpaIICHHA:

M, — MOILHOCTEL PyIHOTO TENa, M;

My — MOIIIHOCTh OYMCTHOI'O IPOCTPAHCTBA, M;

Lg, — mmHa 6J10Ka MO0 MPOCTUPAHUIO, M;

0L — YTOJI TaJICHUs] PYAHOTO Tea, Tpaj;

Y — 0ObEMHBII BEC PY/Ibl;

H,; — BbIcOTa BTaxka, M;

K, — Ko3pPuIueHT paspeIxiaeHus;

fc — K03 hUIIMEHT KPEroCTH NOPOJI U PY/IbI;

MuK — cucrema pa3zpaboTku ¢ Mara3uHUPOBAHUEM PYIbl KPEIIJICHUEM.

BBI60p pyAabl 1 BMCIIAOIIUX ITOPOJ IIPOU3BOAUTCA CaAMOCTOATCIBHO B COOT-

BETCTBHUU C 3aJIaHHOM KPEMOCThIO U YCTOMYUBOCTHIO TTopoa. [Topoasl cpennent yc-

TOMYUBOCTH, PyIbl yCTONYUBBIE.



1 Beeagenue

B nanHom pasnene naercs oOlasi XapaKTepucTuka OJI0Ka, mapameTpbl KOTO-
pOro ykaszaHbl B BapUaHTE 3aJaHUs M KaKue 33Jauyd HEOOXOAMMO BBINOJIHUTH IMPH
000CHOBaHMHU MPOU3BOACTBEHHBIX MPOLECCOB A0OBIUM pyabl. Huke npeacrasieH
BAPHUAHT BBEJICHUS HA IPUMEPE 3aTaAHUS.

IMpumep:

Beenenne

B naHHOM KypcoBOM MpOeKTe HEOOXOAMMO BBINOJHUTH OOOCHOBAaHUE Mapa-
METPOB MPOLECCOB OYMCTHOM BBIEMKH PYIbl MpU OTpabOTKE OaJaHCOBBIX 3alacoB
CHCTEMOW C Mara3MHUPOBAHUEM M KPEIUIEHUEM. BJIOK IMOATOTOBIEH IBYMs IITPEKa-
MH: OTKAaTOYHBIM U BEHTWIALIMOHHBIM, a II0 MPOCTUPAHUIO OKOHTYPEH OJHUM BOC-
CTAlOIIUM IPOMJECHHBIM C TOPU30HTAa OTKATKH JO BEHTWIILUOHHOTO TOPU30HTA U
JIPYTUM, BBIKPEIUIAEMBIM 110 MEpe MPOJABUKEHUS (PpoHTa OTOONKH pynabl. biok pas-
JEJEeH JBa KOPOTKMX Mara3hHa IO 25M BEHTWISILMOHHO-XOJOBBIM BOCCTAIOIIMM
(BXB), xoTOpbIil BBIKPEIUIAETCA CIUIOIIHOW BEHIIOBOM Kpemnbio. (i BBINOJHEHUs
pacdeToB B3SIThl apaMeTpbl 0JI0Ka ¢ IPUMEHEHUEM PYIHOW MOJATOTOBKU U BBIIMYC-

KOM PYJIbl uepe3 JtoKa ( pUCyHOK 1).

Il "TH | [E]

e

Pucynox 1—- Cxema 0110ka ¢ Mara3suHUPOBAHUEM Py Ibl

I/ICXOI[HBIG JAaHHBIC, B3ATHIC M3 3a/[aH1 Ha IIPOCKTUPOBAHNC ITPCACTABJICHLI B

tabnurie 2.



Tabnuua 2 — [lapameTpsl BEIEMOYHOTO 0J10Ka (KOPOTKUN Mara3uH)

Ne HaumenoBanue En.usm. | ITapamerp
1 | llIupuna 610kKa, (KOPOTKOTO Mara3uHa) M 50 (25)

2 | BeleMo4yHas MOITHOCTh M 1,5

3 | OObeMHBIH BeC /™ 2,7

4 | KoaddummeHT pa3pbixiieHus 1,5

5 Yroxa nageHust rpaj 85

6 | MOIIHOCTD JKHUJIbI M 1,3

87 | KoadduimeHTt KpenocT pyasl U OPOJ 13

Hcxons u3 3amaHHBIX YCIOBUM OTpabOTKM OJI0Ka, HEOOXOJAMMO OOOCHOBATh
napameTpBhl:
® [IIypOBOM OTOOMKHU PYJbI;
e VYMpaBJICHHUs BBITYyCKa €€ W3 Mara3wHa JI0 MECTa TIOTPY3KH;
®  AHKEPHOTO KpEeIUICHHUS OOPTOB;
® TIPOBETPUBAHUS C YYETOM HOPMATUBHBIX TPEOOBAHUH.
CocTaBUTh UKJIOTPAMMY OPTaHU3AIMH MPOU3BOICTBEHHOTO IUKJIA PadoT.
Buumanue!
IIpu Apyrux 3aJaHHBIX CHCTEMAaX Pa3padoTKH MOPSIAOK BHINOJHEHUS T0-
n00eH BbIlIen3J10KeHHOMY. HampuMmep, eciau mpUMEHsIETCS CKBaXXMHHAs OTOOMKa
PYABI, TO IPOU3BOJIUTCS PacueT CKBAXMHHON OTOONKH IO ONpeIeIEHHOW METOIUKH.

Tosxe kacaeTcst M Ipyrux NpoueccoB AOOBIUU PYJIbL: JOCTABKU U KPETUICHHUS.



2 T'opHoO-TeoJIornyecKasi XapaKTepUCTHKA MOPOA U pya 0J10Kka

["'OpHO-reoJIorHuecKre YCIOBUS 3aJIEraHUsl PYJHOTO Tejla MECTOPOXKIEHUS B
npenaenax 0Jl0ka M XapaKTepUCTHKa CBOMCTB PY/l U MOPOJT 0O0CHOBBIBAETCS, UCXOIS
U3 JaHHBIX BapHaHTa 3aJaHus. BMmemaronye moposl noaduparoTcs U3 AaHHBIX reo-
JIOTUH, B 3aBUCUMOCTH OT KPENOCTH MOPOJI U UX YCTONUYHUBOCTH.

IIpumep. ['opHO-TEOTOTHYECKAS XaPAKTEPUCTHKA.

BMmemaroniyie ropHble IOPOABI MPEACTaBICHBl OEpe3uTaMu CO CTOPOHBI JIeXkKa-
yero OOKa U M3BECTHSIKAMHU CO CTOPOHBI BHCsuero Ooka. Pyna mpencraiser coboi
KpyTonajaroiyto (85°) KBapIleBYIO KUy C COJIEpKAHUEM 30JI0Ta B cpeaHeM 1 1r/T.
Cpennsist MomHOCTb Xuibl 1,3 meTpa. KoadpuuueHnTt kpenoct pyasl 1 NOPOJ paBeH
13, mo mkane M.M. IIporoapsikoHoBa. Pyzna u BMemaromue MopoJabl MAJIOKH CTeme-
HU TPEIIMHOBAaTOCTH, TPEUIMHBI pa3HOHANpaBieHbl. Pyna ycToiuuBas, MOPOJbI
cpemHeii cTerenn ycroitanBoct. OGBbEMHBIH BEC Pyl U TOPoT — 2,7 T/M°, Ko bu-

[IUEHT PAa3PBIXJICHUS PYAbl U TOpoAbl — 1,5.



3 O06ocHoBaHHMe MapaMeTPOB OYpPOB3PBLIBHBIX PadoT

Bypenue mmypoB MpoM3BOJUMM C MOMOLIBIO TEJIECKOMUYECKOro mnepdoparopa
[1T-48 ¢ ucrnonab30BaHUEM HOMEPOB U3 OypoBOIl cTanu auamerpom 25mm. [lpume-
HSIOTCSI IThIpEBbIE OypoBble KOpOHKH AuameTpoM 40mMm. CpenHss riryOuMHa IIITy-
poB 1,7M. bypeHune mnpou3BOAMM IO BCEH JJIMHE JICHTHI — 25M, BKJIFOYAs BEHTHJIS-
[IUOHHO-XOJIOBOM BOCCTAIOUINM, ¢ MPUMEHEHHEM KIMHOBOro BpyOa. Kosaddumuenr
ycnonp3oBanus miypa 0,95. HopMmaTuBHBIM IPUXBAT BMEIIAIOIIMX MOPOJ MPH OT-
oorike mpuHAT 0,2M, MO3TOMY BbIEMOYHAasi MOITHOCTh cocTaBUT 1,5M. B3psiBuaToe
BemecTBO — aMMOHUT Ne6)KB m mrpanut. CpencrBo B3pbeiBanus: CUHB-IL, JIII,
O/1-1-8-T.

Hcxoas u3 NpUHATHIX HapaMeTpOB TEXHOJIOTHMHM M MOpsSAKa IPOU3BOJACTBA OYy-
POB3PBIBHBIX paboT, paccunTtaeM 00beM OTOMBAEMOM pyAbl 3a MpPoUEcC O0ypHUBaHUS
OJIHOM JICHTBI KOPOTKOI'O Mara3uHa JIJIMHON 25M.

Q = Loy*Mya* L™ K = 25%1,3%1,7%0,95* = 530,

rae:

Q — 06beM OTOUTOM PyIbI, M;

M,y — BBIEMOYHAsA MOIIIHOCTb, M;

Ly, — rmyOuHa mmypa, M;

Ky, — KOO UIUEHT UCTIONb30BaHUS LITYPa;

L, — ayrHa B3pbIBa€MOM 4acTH OJIOKa.

VY nenbHbll pacxon BB — q onpenensiercs o ¢popmyiie:

q=q*e*k=172%105%1,2=2,16 kr/™’,
TJIe: o — SKBUBANICHTHBIN yIeNbHBII pacxon BB, Kr/M°, IPUHAMAETCS 110
Tabauie 3;
e — Ko3(dpuIMeHT. yuuThIBatronil padbotocrnocodHocts BB, en.,
115t ammoHuTa Ne6)KB u urnanura pasen 1,05;
K — KO3()PUIMEHT, yYUTHIBAIOIINUNA CTPYKTYpPHbIE OCOOEHHOCTU PY/BI.
JIns1 1€rKO B3pBIBAEMBIX, TPEIIMHOBATHIX M HEBSI3KUX  pyh, k = 1,0;
IUIsL pyI cpeaHen B3pbiBaeMoctu K = 1,1 +1,20;

JUISL TPYAHO B3PBIBAEMBIX, MOHOJIMTHBIX U BS3KUX pyx Kk = 1,25 + 1,30.
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Tabnuia 3 — DKBUBAJICHTHBIN yNenbHbIN pacxon BB - q,« mpu mmypoBoit oTOoiike

Koaddpument BriemouHass MOITHOCTB PYJHOTO TEJIa — M, M
KPEIOCTU PyAbL 0,8 1,0 [ 1,5 (2,0 [2,5 [3,0 (3,5 [4,0 (4,5 | 50
20 u Oonee 3,9 13,4 [2,60]2,40230]|2,21|2,15|2,10|2,06|2,03
19 3,6 3,2 {2,45(2,282.17(2,10(2,05(2,00 | 1,96 | 1,93
17 33 2,9 12,1011,95|1,87 1,81 1,76 | 1,72 | 1.69 | 1,66
15 3,0 [2,551,80|1,68|1,62|1,57(1,53|1,49|1,46|1,44
13 2,7 12,05|1,50|1,45|1,40|1,36|1,33|1,30|1,27 | 1,25
11 24 1190]1401,28|1,20|1,14|1,10|1,07|1,05| 1,03
9 2,1 |1,70|1,20|1,08|1,000,95|0,92 0,89 | 0,87 | 0,85

Ob6mee konuuecTBO BB 3a B3pbIB OJIHON 3aXOJKH — JIEHTHI OIPEAEISIEM I10
dbopmyie
Qu=Q q=53%2,16 = 114kr
KoHcTpykuuio 3apsia TpUHUMAEM COCTOSIYIO U3 TaTpoHa 00eBUKA (AMMOHHUT
Ne6KB) u urnmanura (pucyHok 2). B kadecTBe cpeacTBa B3pbIBaHUSI IPUHATO

CHUHB-111.

. Koncmpykuus 3apsda

s %_J_J

T 77

Hedawum

0 I IT i 7

Mampon Foebux

17 M

Pucynok 2 — KoHcTpykius 3apsiga B mmype

KommmuectBo BB B 01HOM 1Imype paBHO

q; = Lum *K3*Tt*d2*A/4 =1,7*0,5*3,14*0,00161,*1000**/4 =1,06 kr
I'ne:

K; — KO3 GUIIMEHT 3aM0JIHeHUS TIIypa, KOTOPbIN paBeH OTHOIICHUIO JUTMHBI 3a-
pAlla K JJIMHE IITYPa;

d — auameTp mmypa,Mm;

11



A — motHoCTh BB, 11711 aMMOHKTa ¥ UTJaHUTA TIPUHSITA 1000Kr/p’.
Onpenenum 00111ee KOJIMYECTBO IIMYPOB
N =Q;s/ q; = 114/ 1,06 = 108 mmmypos
JIns mpenBapuUTENIbHOTO pacyéTa cXeMa PacIoIOKEHUs IIITypPOB BbIOMpaeTcs B
3aBUCUMOCTH OT MOITHOCTH PYJHOIO Tea.

JIMHNIO HAaMMEHBIIETO COIIPOTUBJICHUA — \\% IIOJIy4ac€M M3 BBIPAKCHUA

0.785-A'K 0,785:1000-0,5:1,15
W=d: |——=0,04 = 0,6 m.
mq 1,0-2,16

['me: m —ko3ddpunueHT commkeHus, npuauMaeTcs oobprano 1,0-1,2;

K — KO3(PUIMEHT, YYUTHIBAIOITUHN TIJIOTHOCTH 3aIOJHEHUS IIIMypa

K = K; Ky,

TJ€ Ky; — YUYUTBIBAIOIINH TJIOTHOCTH 3apsKeHHOTro BB.

J{st MOLITHOCTH PyAHOTO Tena (KUJbl) paBHOU 1,3M BbIOMpaeM psiiHOE pacIio-
JOoXKeHue mmnypoB. PaccrossHue wmexnay mmypamu — a, npuHuMaercs 0,45M, 4to
CKOHIICHTPUPYET 3apsj MO JIMHUU PACIOJIOKEHUS IIMYPOB U MO3BOJUT YBEIUYUTH
paccrosiHue Mexay psanamu a0 0,7y (Ha 16% Oosbiie W), 4To BHOJHE JOMYCTUMO
npu W=0,6 , Tak kKak npu kodpduimente cOMKeHns: paBHOM 1, yMEHbIIIEHHUE pac-
CTOSIHHSI MEXAY IIIYpaMH B psALy ITo oTHomEeHUI0 K W npousonuio Ha 33%. Hcexons
U3 3TOro, B psiay OyJAeT pacronaratbes Tpu mimypa. Ha mupuHy JeHThl — 25M Oy-

JIET PacIOI0KEHO 36 psiIOB MITYPOB, BKIIOYAsI KIMHOBOU BpyO (PUCYHOK 3).

o 1000

23000

‘106 “100 ‘94 ‘88 ‘82 "% "0 ‘64 2° 158" 10 1° 2° 7 &' o' 9 3
<107 101 <85 <88 83 T7 <71 E5=—23. 17+ 11+ 3. 4. 8. =86 92+ 98- 104
108 102 97 %0 8 78 72 66 % 18, 12 5 6§ 9 &7, 3 ® 105

o ]

4350

1300

430

Pucynoxk 3 — CxemMa pacrnosioKeHHs IIITyPOB 10 0TOUBAEMOM YacTu —25M

Oo61ee konmnyectBO AMMonuTa Ne6)XB Oyner paBHO

Q.= N* q,=108* 0,25 =27kr
12



I'ne: q, — BEC OQHOTO ITaTpoHa, KI.
CoOOTBETCTBEHHO WrjaHuTa norpedyercs §7KT.

3apsKaHWE WITAHUTOM ITPOU3BOAMTCS C IMOMOINBKD ITHEBMO3APSAIYMKA THUIIA
3MK-1 nBymsa pabouuMu.

Jlnuna BonmHoBoAa 3M. BonmHoBoasl — YBT coenuHsitoTest Mexay coOoi B Imyd-
ku, kKotopeie oboBs3piBatorest JIII, a I nmoxcoenunsierca 3/1-1-8-T MruoBeHHOTO
nercrBus. D/1-1-8-T mpucoenuHseTcs K B3pBIBHOM LIENU, a LENb K B3PBIBHOW Ma-
mmHke KIIM-1V, xoTopas ABisieTcs: MICTOYHUKOM ITOAAa4X TOKA.

Homepa KOMIUIEKTOB IIITYypPOB KOMMYTHPYIOTCS COTJIACHO TaOIUIBI 4.

Tabnuua 4 — KoMmMmyTanus 3aps/10B LIITypOB

Homepa kommiekra KoanuecTtBO Bpewmsi 3amensienus
LINYPOB LINYPOB CHUHB - 111, mc
1,2 2 2,5
3,4, 2 40
5,6 2 80
7-18 12 100
19- 30 12 125
31-42 12 175
43- 54 12 200
55-66 12 250
67-78 12 300
79-90 12 350
91-102 12 400
103- 108 6 450

Takum oOpa3om, AJid COCTaBJIEHUs MacnopTa OypOB3pBIBHBIX padoOT, €CTh BCE

H€O6XOIII/IMBI€ PacCuCThI U OIIPCACIICH ITOPAAO0OK IIPOU3BOJACTBA B3PbIBHBIX pa60T.
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4 O00cHOBaHME MAPAMETPOB J0CTABKHU U BBINIYCKA PY/IbI

[Ipu oTpaboTke OanaHCOBBIX 3amacoB OJIOKa CHCTEMOM C MarasuHUPOBAHUEM
PYAbL, BBIMYCK €€ OCYIIECTBISECTCS 4Yepe3 MOTPYy30UYHBIE JIH0KAa CAMOTEKOM MOJ Ieii-
CTBHEM COOCTBEHHOIO Beca.

B miporiecce oTOOMKHM pyabl ABE TPETH €€ OCTAETCsl B Mara3uHe, a TpeTh 00bema
HEO0OXOJMMO BBITYCKaTh JIJIs CO3J[aHUsl YCIOBUM CBOOOHOTO MPOCTPAHCTBA MpHU Oy-
PEHHUH LIITYPOB U KOMIEHCAIIMOHHOTO MPOCTPAHCTBA ISl pa3MElIEHUs] B30PBaHHON
PYAbI U IPOXOKJICHUS CBEXKEW CTPYH BO3yXa.

[To mpaBuiaaM 3KCIUTyaTallu MUHUMAJIbHAsI MOIIIHOCTh Mara3uHa J0JKHA OBITh
He MeHee I1M. OTKyna BBITEKAET, pa3Mep KOHAUIIMOHHOIO KyCKa JI0JKEH OBITh paBeH
0,3m. [Ipu aTOM COOMIOAETCS YCIOBHE, YTO TIPU PACIIOIOKEHUN TPEX KYCKOB pa3me-
poMm 0,3M MO OJHOW JIMHWKA B MAara3uHe, TO HE MPOU30UIET UX 3aKJIMHUBAHHUE U 3TO
MPEAOTBPATUT 3aBUCAHKUE PYAbI B IIPOLIECCE BBITYCKA.

JlaHHBIE YCIIOBHUSI OTHOCSITCA TaKXe€ K pa3Mepy BBIIIYCKHOTO OKHa, B KOTOPOM
000opyayeTcs JIIOK.

B =B, + B, =1,0+0,4= 1,4m

I'ne:

B, — mupuHa BBITYCKHOTO OKHA, M;

By — pazmep npesyCMOTPEH Ul YyCTAHOBKH JIBYX PAaCIIOPHBIX CTOEK, M.

JI71s1 ocyIIecTBIECHUSI PABHOMEPHOIO BBIMTYCKA PYJIbl U3 Mara3puHa OKHa pac-
MOJIAraloT Y€pe3 YYaCTKU CIUIOMIHOTO KPEIUIEHWS, IIMPUHA KOTOPBIX HE JIOJKHA
npeBbiaTh 3M. Vcxons u3 TaHHBIX YCIOBUM JIJIsl BBIMMYCKA PYAbl U3 MaraznHa HE0O-
XOJUMO OOYCTPOUTH MSITh BBIMTYCKHBIX OTPY304YHBIX JIIOKOB, OJIMH U3 KOTOPHIX 000-
pyayercsa B BXB.

B cooTBeTcTBHE C OrOBOPEHHBIMHM YCIOBUSAMH, JJI TJIAHUPOBKU PYyIbl B
Mara3uHe He0OXOMMO OCYIIECTBUTh €€ OTTPY3Ky depes JIIoka B 00beMe He MeHee 52
T. PaccTostHue oT MaraszuHa ¢ pyzoil 1o 3a00st — 2,2M. DTOTr0 AOCTATOYHO JJIS TOTO,
4yTOOBI YCTAHOBUTH TEJIECKOMUYECKUM nepdoparop st Oypenus mmypoB. Eciu Oy-
JIET MIPOU3BEJICH MEPEBBIMTYCK PYJIbI, TO 00OPYAYIOTCS TMOJIKHU JIsl OypeHus U 3apsiKa-

HUS IITYPOB.
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5 O0ocHOBaHUE MapaMeTPOB KPeIUIeHNsI 0YMCTHOI0 MPOCTPAHCTBA 0JI0OKA

Kpennenue nopoj Bucsuero 00ka MpoU3BEIEM METALIUYECKUMU AHKEpamMu C
MUHEPAJIbHBIM 3anoJiHuTeNneM. [IpruMeHeHne aHKepHOMl Kpenu HaIpaBJIEHO Ha MO/I-
JeprKaHuEe YCTOMYMBOCTH CJIOSI PACTATUBAIOIINX HANPSKEHUN.

[IpousBeneM 00OCHOBaHHME MapamMeTpoB KperuieHus. Bradane onpenenuMm Be-
JMYUHBI HATPY3KU HA KPENb U CETKY KPEIUJIEHUS 10 CIAEAYIOIIEH METOUKE.

Cuily, pa3BUBaeMyr0 NpU3MON OOpYIIEHUS B IJIOCKOCTH CABUTA MOJ YIJIOM
CABUXKEHUS B K TOPU3OHTY (PUCYHOK 4)) MOHO OIPEACIIUTD

K=T-R
rae K-cuna, pasBuBaemas npusmoi oOpymienus; T - caBuraromasi cuia; R —

CHhJIa TPCHUA Ha IIOBCPXHOCTH ocJja0JieHus.

0 1

Pucynok 4 — Cxema Kk pacuery cui, IEUCTBYIOIIMX HA IITAHTOBYIO KPEMb

[Tapametpst T u R onpenenstcs o Gpopmyiam
T =P-sinf;
R=P-cosp-tgp,
rae P- Bec mopoa npu3Mbl 00OpyHIeHus, T; 3 — yroyi CIBUKEHHUS, Tpal.; p — yroi
BHYTPEHHETO TPEHHUS ITOPOJI, TPas.

Bec npusmbl 00pyIlIeHUs BEIYUACISAETCS
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2
P — l . ao6p . 7/ . L — L
2 \ctga tgf  tga )’

TIE: o5 — MOIIHOCTB CJIOSL OOPYIIEHHUs TOPOJ, M (U1 IOPOJ CPeJHEN YCTOM-
YUBOCTH IPUMEM PaBHOH M) ;

Y — 06BEMHIT Bec TOpoI, T/M’;

oL — yToJI MaJIeHUs PyIHOTO Tena, Tpajl.

PacueTtnyro Harpysky, J€HCTBYIONIYIO IO HOPMaJIM K OYMCTHOM Kamepe, ompe-
JIEJISIEM U3 BBIPKCHHUS

N = K -sin[180° - (a + B)].
Paccuntaem Harpy3ky npu3mMbl OOpYIICHUS PU KPETUICHUU IITaHTaMH
s yenoBuid mopof 010Ka a,g, =1,0 M; v =2,7 /M B=70°; a=85°; p=30°. Bec

MPU3MBI OOPYIIIEHUS COCTABUT

2 2
a
p:l. —® |y LS :l. 1,0 2.7 1 1 = 49m/ m
2 \ctga tgf tga) 2 \ ctg85° tg70° tg85°

[TapameTtpsl T u R paBHBI
T =P-sinfB=49-sin70° = 46m/ m

R=P-cosf-tgp=49-cos70°-1g30°=9,7m/ m

Cuna, pa3BuBaeMas pU3MOM 0OpyILIEHUs, COCTaBUT

K=T-R=46 - 9,7= 36,3 m/m.

Pacuernas Harpyska, IeUCTBYIOIIAs 10 HOPMAJIU K OYMCTHOM KaMepe, paBHa

N =K -5in[180°-(a+ B )] = 36,3 sin[180° - (85° +70°)] = 15,3m/ m

Takum oOpa3zoM, MakCcUMasbHasi Harpy3Ka Ha aHKEp CO CTOPOHBI CTEHKH Kame-
PBI COrJIaCHO BBILIECIIPUBEIEHHBIM pacueTtaMm coctaBisier N= 15,3 m Ha 1 M BbIpaboT-

KH.
Omnpenenum oOI1IyIO JJIMHY aHKEpa
L,=1y+ agsp +1p=0,3+1,0+0,1=1,4 M,

rae l; =0,25-0,3 M — 1iuHa MITaHry 3a MpeeiaMy 30HbI pa3pyiieHus (B Mac-

cuse); lp = 0,1M — 1HA MITaHTH, BBICTYIIAIOIIEH HAa MOBEPXHOCTH BHIPAOOTKH.
OnpenenuM MPOYHOCTh APMATYPHOTO CTEPAKHS Ha pa3pbIB 10 hopmyIie

P, =c. 0,25 © d°,;, MH
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IZI€ G, — NIPEJEN TATYYECTH CTEPKHS apMaTtypHou cramu, MIIA ;
de; — IMameTp CTepKHs apMaTypHOU CTal, M.
B namewm cinyuae 6.=500 MlIa, d..=0,02 m
P, =6.025 = d’; = 500 * 0,25* 3,14* 0,0004 = 0,16 MH

IIo Hecymeﬁ CITOCOOHOCTH OTACIBbHOI'O aHKCpa OIpCAC/ILICM MAKCHUMAJIbBHO

A0ITYyCTUMOC PpACCTOAHNEC MCIKAY aHKCpAMM:

0,16 =O,9]l/l
N ‘K, 0,153 -

rae K, — koadunuent 3anaca, paBubii 1,2-1,5.

Takum 0Opa3om aHkepa IauHOM 1,4 M ycTaHaBIMBaeM B HIypax guameTpoM 40

MM, 00ypeHHbIX Ha riyouny 1,3 M o cetke 0,9x0,9M Ha MUHEpaIbHYIO CMECH.

Baumanue!

I[J'I}I OJIOKOB ITOJIOTUX W HAKJIOHHBIX IIPUMCHUTD CIICAYIOICIO MCTOAUKY pacdC-

Ta aHKCPHOI'O KPCILJICHHA.

Bapuant Nel. [Iposier 3akpeniieHHOM IITaHraMy KPOBJIM OINPEAEIIUM 10 (GopMy-

e
12-x-R,, - h
L=6-
4y ’
rue,
o - KO3 PUIIMEHT THTEHCUBHOCTH OYMCTHOM BBIEMKU;
K — k03 (HULHEHT yKpeIIeHUs! KPOBIIH;
h — MOIIHOCTE YKPEIIAEMBIX IITAHTAMH TOJIIH MOPOJ KPOBIIH;
R,, — neiicTBuTeNBHBIN Ipee IPOYHOCTH OPOJ IPH PACTIKEHHH B MACCH-
BE.

BGJII/I‘{I/IHy 5 CICOyCT OIIPCACIIATD U3 BhIPAKCHUA

1
§=—r.
K s

rae K, — Ko9QQUIUEHT JUIMTENEHON IPOYHOCTH.
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3Hauenue K ,, TNpennaraeTcsi ONpEeNeNnuThb 110 METOAMKE, pa3pabOTaHHOW MH-

ctutyToM (pusuku u Mexanuku AH Kupruscrana

Tabnuna 5 — Bpems ciy>kKObI [IETMKOB U KaMmep MpU OTPabOTKE PYAHBIX MECTO-
POXKJICHUMN

Koadbdumment Bpewmst ciry>xObI 11€TMKOB t, roj

KPETOCTH ITOPOJT 1py K03 (OUIMEHTE JUTUTCIIBHON TPOYHOCTH

mo MM. Hporo-1 5 4 4 4 16 | 1620 | 2030 | 30550

TO/IBSIKOHOBY, f

5-6 1o 2 2-3 3-6 6-10

7-10 o 2 24 4-6 6-10 10-20
11-13 24 4-6 6-10 10-20 6oxee 20
14-18 4-6 6-10 ooiee 10 10-25 ooitee 25

KoaddurmenT ykpermnenus KpoBiu onpeensercs no Gpopmyne
[, +1
l M

a

K =

rae [, —akTUBHAs JJIMHA IITAHT, paBHAs MOLIHOCTH 3aKPEILIIEMON KPOBJIH;

[, — 30Ha BJIMSHUA B IIEHTPE MposieTa (PUCYHOK 5) MEXAy HUMHU, HUKE HEH-
TpaJIbHOU TJIOCKOCTH MOPOTHOM OATKH.

3HaueHue /, BBIYUCISIEM U3 BBIPAKEHUS

;L tgp—a

2. tgQp
rjae ¢ — yrojl BHyTPEHHETO TPECHHS MOPOJI, TPa.;

b

d, —pacCTosIHUEC MEXKAY IITaHIaMH, M.

PI/ICYHOK 5 - Cxemak OIIPCACIICHUIO 30HBI BIIMAHUWA IITAHT l] B LICHTPC IIPOJICTA

PaccrosiHne Mexay MITaHraMH g, NPU MOHOJIUTHOM KpOBIIE CIEAYyEeT Ompese-

JIATh, HCXOOA M3 HpHHHTOﬁ JJINHBI IITaHT
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/4 90° —
a, =21 -Sin—-tg = —9
4 2 ’
rae [, — JAIMHA ITaHT, M

OnpenenuM JUIMHY LIITypa U aHKepa.
lyn = hos + hy,

riae, h,g— MOIIHOCTH CJI0s1 0OPYIIIEHHS TIOPOJI, M.
h, —nuHa 3aKpernieHus: aHKepa B LIEJIMKOBOM YacTH 3a CJIOEM 00py-
IIEHUS.
Bapuant No2. PacueTsl nmokassiBaeT, 4To Aaxe I 3aBEIOMO XYIIINUX YC-
JIOBUM 3aKPEIUVIEHUS AHKEPOB C 3AIlOJHUTEISIMA MHUHUMAIBHOM OKa3bIBACTCS

IPOYHOCTH APMATYPHOIO CTEp>KHsI Ha pa3phiB. [lo Hecyiel crnocoOHOCTH OT-

ACJBHOT'O aHKEpa OIpeaACIsICM MAKCUMAJIbHO JOITYCTUMOC P I

rae P, —nopenen mpoyHOCTH CTEpskKHS Ha paspsiB , MIIa;
h; — MOIIHOCTh HEYCTOWYUBOM YaCTU KPOBIIH, M.;

K; —Koa(pdumeHT 3anaca;

y  — 0OBEMHBI Bec rOpHbIX pabot, MH/M*

Onpenenum quamMeTp  CTEPIKHS U3 BBIPAKEHUS
2
Py, = 0,250, nd,;

rae 6, = 350-500MIla — mpengen TekydyecTH apMaTypHOTO CTEpKHS Ha
paspsbIB;

d. — ImamMeTp apMaTypHOTO CTEPXKHS, M;

d,,, — IuamMeTp mirypa, M;

Jyis KpenJieHus1 pacCOPHBIMU CTOMKAMM U3 epeBa.

[IpousBeneM pacyeT MapaMeTpOB KPEIUIEHUS JEPEBSHHBIMU pPaCIOPHBIMU

cTroiikamu. JlaBiaeHue Ha Kperb MOXKHO ONPEETUTh 10 (hopmyie
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P=hS,yx,

rae P — 1aBieHue Ha Kpemb, T;

h — BbICOTa €01 OOPYIIEHUS, M

S, — IOk TOPOIbI, JABSIINN HA PACIIOPHYIO CTOMKY;

¥ — 0GBEMHBIH BeC IOPOJ, T/M;

K; — K03 dUIIMEHT 3araca, yauThIBAIOIINI BO3MOXKHYIO IEPETPY3KY.

PacueT kperieHust mpeasiaraeTcsi Ipou3BOUTh HA OCHOBE OIEHKH IO JOMYC-
KaeMOMY HalpsDKEHHUIO Ha CHKaTHE C YY€TOM IPOJIOJIBHOTO M3TH0a M HAKJIOHA CTOEK
o ¢hopmyiie

P
Ococ = < Ocorc.oon. ,

Sxy xcosa

rae

Ocoe — PacCUETHOE HaIpsikeHue B cTorke, MIIa;

P — naBnenwue Ha kpens, MH;

S — mIomaae ceueHus CTONKH, Mz;

¥ — ko3(pGULMEHT YMEHBIIIEHUSI TOITYCKAeMOT'O HAMPSIKCHUS;
(' — yroJl HaKJIOHA CTOWKH, TPat;

Ocorc.oon. — TIPEZEII IPOYHOCTH HA C:kaThe apeBecuHbl, MIIa.
Benuunna S BBIUKCIISIETCS HA OCHOBE BBIPAKEHUS

_7Z"d2
4 s

S

rie d— quaMmeTp CTOMKH, M.

3nauenue kodpduimentaly omnpenensieTcs U3 ypaBHEHUs

y=1-0,007"
l

rae [ — JiMHa CTOMKH, M;

[ — HAUMEHBIIIUNA PAANYC UHEPIIUU CTOUKU: i=d/4, M.
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6 Pacuer moTpeOHOr0 KOJIMYECTBA BO31yXa /IJIsl MIPOBETPUBAHMS 0JI0KA
Meroauky pacdeTa pacCMOTPUM Ha IIPUMeEpE.
Omnpenenenne NOTpeOHOCTH BO3ayXa Uil MPOBETPUBAaHUS OJ0Ka MPOU3-
BOJMM TI0 TpeM (haKTOpam:
® KOJIMYECTBY JIIOEH B OJI0KE;
® Tra3aM I0CJe MPOU3BOJICTBA B3PBIBHBIX padoT;
® 110 0OPA30BaHMIO TTHLIH.
[To xonmuyecTBy JtojIei B OJIOKE.
MakcumanibHO B 0JIOKE, B paiioHE BEJEHUS OYUCTHBIX paboT, Mmpesrnoa-
raercsi, 4to OyZeT HaXOAUThCS He O0Jee CeMH YeJIOBEK.
Q, =n*q, = 7*0,1 = 0,7n’/c,
['ne:
N — KOJIMYECTBO JII0JIeH B OJIOKE;
qx — HOpMa BO3TyXa HEOOXOAUMOTO /IS OHOTO YEJIOBEKA.
[To razam, 0Opa3yronIMMCs TTOCII€ B3PbIBHBIX padoT:

0 =23 Ve 1g100Tw B
ke T CuiV,

188 100-0.04-114 _
031-1800 © 0,0017-188

Sl

0,.=23

rae: Vi, — o0beM KaMmepshl, M;
kt— ko3 puuuent typOynentnoit aupdysun, kt= 0,31;
T — Bpems mpoBeTpUBaHUs, C;
B — xonmmuecTBO 0JTHOBpEMEHHO B3pbhiBaecMoro BB, kr;
Cy— IIIK oxcuna yraepona; Cy = 0,0017 %;
Igg — razosocth BB, M3/I<r, Igg = 0,04 M°/KT.

ITo 06pa3oBaHUIO TIBLIN:

K, F  13.16

= .= L4 wm’/c
N-N, 2-0,5

Q n

rae: K, — koo dunuent pesepsa;
F — MHTEeHCUBHOCTH MBLICBBIICICHUS, MI/C;

3
N — nonycTuMoe co/iep>KaHKe MbUIA B BO3JIyX€E, MI/M;
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N, — 3aIIBLICHHOCTb BXO/IAIIET0 BO3AYXa, MI/M: .

KonraecTBo Bo3ayxa B o0beMe 2,5 M/c, IPUHUMAETCS 3a OTPEOHOE IS
MIPOU3BOJICTBA MPOBETPUBAHUA 0JI0Ka B XOJI€ MPOBEJICHUS OYUCTHBIX padoT.

JInst mogaBiieHus MbUTA OCYLIECTBIISIETCS. OPOLICHUE BOJIOM B30PBAHHOM PY/IbI,
a TaKXe CTEHOK M KPOBJIA OYHCTHOTO 3a0041.

[IpoBeTpuBaHue OJ0Ka MPOUCXOIUT 3a CUET OOMICHIAXTHOM JEIPECCHH.
BoznymiHas cTpys cBexero Bo3jyxa MOCTYyNaeT ¢ OTKATOYHOro mrpeka no BXB,
Jlajee Mo OYMCTHOMY IMPOCTPAHCTBY HA BOCCTAIOLIMNA, OTKY/A, YK€ UCXOAsAIIas, Ha
BEHTWISIIIUOHHBIN IITPEK BEPXHETO TOPU30OHTA.

Jlns obecniedeHus: MPOBETPUBAHUS BaKHO CBOEBPEMEHHO OCYIIECTBIISITh

BBIITYCK PYABI U3 Mara3umHa I1epca IIpOrn3BOJCTBOM B3PBIBHBIX pa60T, JJIA TOI'O YTOOBI

pyZia He MepeKphlia JOCTYI BO3YXY.
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6 Opranusanusi NPOUEcCcOB OYUCTHBIX PadoT B 0JI0Ke

Bpewms Ha OypeHne mImypoB ¢ y4eTOM MOATOTOBUTEIBHBIX PaboT
ts = Ngp * Ny * Ly, = 0,05 % 108 + 1,7 = 9,18 yac.

rze, N, — HopMa BpeMenu Ha Oypenue 1 m.m.;

N,,,,, — 9MCJI0 TIITYPOB Ha 3a00ii;

l,,, — AAHA TIITypa, M.

t; = 3,06 uac, npu Tpex OypUIBbIIHKAX.

Bpewmst Ha OypeHue mmypoB MoJ aHKepa
toa = Ngp * Nyypg * Lyng = 0,04 % 44 + 1,3 = 2,28 yac.
rze, Ng,, — HopMa BpeMeHu Ha Oypenue 1 m.M.ImoJ1 ankep;
N,,;nq — 9HUCTIO TIITYPOB MO/ aHKEPA;
L, na — TUTHHA TIITypa MO aHKEP, M.
tss = 0,76 uac, BpeMs OypeHUs 1O aHKepa IIPH TPEX OYPHITBIITHKAX.

O61iee BpeMst Ha OypeHHE ITYPOB

t=3,06+0,76=3,8 4ac.

Bpewms Ha 3apsikaHue U B3pbIBaHHE.

tss = (Nyn * t;)/n, = (108 2,5)/2 = 139,5 = 2,2 uac.
rae, N, — 4ucio mimypoB Ha 3a00i;
t, — BpeMs Ha 3apspbKaHue 1 mimypa, MUH;

n

p — qucCiIo pa6quX 3aHATBIX onepauneﬁ.

O6m1ee Bpemst pabOTHI IEPBOTO 3BEHA U3 TPEX TOPHOPAOOUNX OYUCTHOTO 320051
paBHO

Togup =t + 1t =3,8+2,2=6,0uac.

Bpewms Ha 00ycTpOIICTBO BEHTHIISIIMOHHO-XOI0BOT'O BOCCTAIOIIIETO.
Bo3sBenenue cpyba

H, = 0,81 BeH. uen/uyac.
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H, = 2,56en.uen/uac., npu Tpex rOpHOPAOOYHUX OUUCTHOTO 3a0051.
t=5/2,5=2uac.
OO6mmuB 1 00yCTPONUCTBO XOAOBOTO OT/ICIICHHS.
t,=06+15=0,9uac.

t, = 0,2 yac., npu Tpex TOPHOPAOOYUX OUHUCTHOTO 3a0051.

Bpems Ha yCTaHOBKY aHKEpPOB
t= H,*N,=0,017*44=0,75 4ac.
Bcero 3atpaueHo BpeMeHU Ha KpEIUICHUE

tp=2,0+0,9+0,75= 3,65 vac.

Bpewmst Ha 9acTUYHBIN BBITYCK PY/IbI ¥ TNIAHUPOBKY.
JIJ1si HOpMaJIbHBIX yCJIOBUM PabOThI B OJI0Ke HEOOXOUMO BBITYCTUTH 30% OT-
ouToi pyasl, T.€.45 T.
H, = 15 1/uac.
H, = 451 /uac., npu Tpex ropHOPabOYNX OUUCTHOTO 320051

45
t,=-—=1,0uac

45

OO1iee BpeMsi Ha BBINYCK, TUIAHUPOBKY PYZAbl, KPEIJIEHUE U MOATOTOBHUTEIb-

Hble pa0OTHI BTOPHIM 3BEHOM UX TPEX FOPHOPAOOUYMX OUYUCTHOIO 32005
Topuz =ty + t, = 3,65+ 1,0+ 1,35 = 6,0 yac.

IIpenycMarpuBaeMm J1Ba 3B€HA U3 TPEX YEIIOBEK, IIECTh B CMEHY. Bpems onHOI
cMeHbI 6 JacoB. PaboTel B 0110Kke 10 100BIYE PYIIbI BEAYTCS B TPU CMEHBI B CYTKH.
briok pa3zgeneH Ha ABE MOJOBUHBI — JIBa KOPOTKUX MarasuHa. PaOoTwl BeayTcs B
JBYX JIEHTaX OJHOBpEMEHHO. Ha OJHOM KOpOTKOM MarasuHe 3aJeiCTBOBAaHO TpH
TOpHOPAOOYHMX OUHCTHOTO 3a004.

1 nenra — OypeHue, 3apsKaHUE, B3pbIBaHUE.

2 neHTa — BBIILYCK PYJbl, KPEIUIEHUE BOCCTAIOIIET 0, TIOJrOTOBKA OJI0Ka.

HpOBeTpI/IBaHI/Ie OCYIICCTBIIACTCA B IICPCPBIB MEKAY CMCHAMMU.
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Tabnuua 6 — [{ukinorpamma oTpaboTku OJ0Ka

Onepanuu I cmena II cmena III cmena
o — o N <t w O o~ (e} (o)} S — o o <
— N en| | v o ~f oo o = = = = = = = —= = == q O & N
bypenue
3apsixaHue,
B3peiBanue

O6opka 60pTOB U KPOBIIU

Brimyck,

[InanupoBanue, Kperuie-

HUC

IIpoBerpuBanue

JlanHast opranu3anys Tpy/Ja 10 HUKJINYHON TEXHOJOTUU 00ECeUYnBaeT MpOU3-
. 3
BOJUTEIBHOCTh TPYy/1a Ha 0TOOIKE OaJaHCOBBIX 3amacoB Oyoka 8,8 M’/ cMeHyY Ha Of1-

HOTO TOPHOPAOOUYEro OUUCTHOTO 3a004l.
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6 TpeGoBaHusI NPOMBILIVICHHOH 0€30MIACHOCTH NPHU MPOU3BOIACTBE OYHUCT-
HBIX padoT B 0/10Ke
B nanHOl rnaBe OCBELIAIOTCS OCHOBHBIE TPeOOBaHUS MPOMBIIUIEHHON 0e30-

NACHOCTH MPHU MIPOU3BOACTBE JOOBIUN PY/IbI B OJIOKE.

[lepen nauamom pabot ropHopadourie ouuctHoro 3a60s (I'PO3) momxHBI MO
POCIIUCHh 03HAKOMUTHCS C MPOEKTOM OTpaboTKU Osioka. Bece paboThl mpou3BOASTCS
M0 MUCbMEHHOMY Hapsijly, BblJlaBa€MOMY IOl pocriuch. [Ipu Bblgaue Hapsiga Ha-
3Ha4aeTCsl cTapuui (3BEHbEBOI), OTBETCTBEHHBIM 3a coctosiHne Th B 3BeHE U
NEePUOJINYECKOE TpHUBe/IeHNE 32005 B 0€30MaCHOE COCTOSIHHE.

[lepen mpousBoactBoMm padboT I'PO3 nomkHBI OBITH OAETHI B CIELOICHK-

1y, TOJYYUTh TOJOBHOM CBETWJIBHUK M U30JUPYIOMINI CaMOCIacaTelib.

[Ipu paboTe MOIB30BATHCS HCIPABHBIM MHCTPYMEHTOM W O0OpYHAOBAHHEM.
[lepenBrxkeHue Mo OTKATOYHOMY IITPEKY MPOU3BOJIUTH IO CBOOOTHOMY MPOXOTY
a, pU MPOE37e MUMO 3JIEKTPOBO3a C BarOHaMU MPOIYCTUTh COCTaB, CTOSI K HEMY
JIUIIOM WK YUTH B HUIILY — YKPBITHE.

B nepByto odepeanr npou3BOIUTCS 0TOOp MPOoO HA HATTUYUE STIOBUTHIX T'a30B B
PYIHUYHOM aTMOC(epe Mocie MpOBETPUBAHUS.

3aTeM MPOXOAUT MPOBEpPKa HA HAJIMYUE OTKa30B B 3a00€. Eciu ecTh 0TKa3HI,
TO BCE pabOTHI B 3a00€ OCTAHABIMBAIOTCA 0 MX JukBuaanuu. [locne yero c Ha-
Bajia IMOPOJbI, C MOMOIIBIO KPOBJICOOOPOYHOTO JOMHKA OOMPAIOTCS 3aKOJbI C
KpOBJIK U OOPTOB BbIpaOOTKHU. JlnrHA 00OpPOYHOIrO JIOMHUKA JOJKHA OBITH TaKOM,
yTOoOBl 00€ecrneyuTh 0€30IacHOE pPACCTOSHHE B CilIyyae IMaJeHus 3aKo-
na. [Ipy HEBO3MOXKHOCTH YpPOHUTH 3aKOJ BPYYHYIO NMPOU3BOJUTCSA €ro pa3dypu-
BaHHUE C MOCJIEAYIOMUM B3pbiBaHUEM. [Ipu 00Opke 3akoJIOB BeACHUE APYrUX
paboT B 3a0oe 3amperniaercs.

3atem 32001 U HaBaJ pyAbl OPOIIAIOTCS BOJOW OT mbUIH. [TpousBoauTcs Boc-
CTaHOBJICHHE KperuieHus. [ obecriedeHuss KOMIEHCAIIMOHHOTO POCTPAHCTBA U
MecTa Juist OypoBBIX pabOT MPOU3BOAST YaCTUYHBIN BBITYCK PY/bl U3 MarasuHa, HO
He Oosiee uem 2,2M OT rpyau 3a0os 7o HaBaja oTouTor pyasl. [Ipu npousBocTee

paboT mo BeIMYyCKYy pyabl HaxoxaeHue ['PO3 B 3a00e Ha pyJie KaTEropuyecKu 3a-
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IIPELIEHO.
B xone norpy3ku pyabl uepe3 BhITYCKHbIC OKHA — JIFOKA U TPAHCTIOPTUPOBKHU

€€, B 30HE MAaHEBPOBBIX pa0OT JIO/IEH HE JTOJKHO OBITh.

K pabGore pomyckaroTcsi julla, NpoIIeAnine o0y4eHue Mo CHelUaIbHOCTH,
MMEIOIIME COOTBETCTBYIOIIUE YIOCTOBEPEHHS.

bypenue 3a00s1 mMpou3BOAUTL C MPOMBIBKOM OypoBOTO Iiama BOAOW. 3a-
npenfaeTcs 3a0ypuBaHue B «CTaKaHbD) HE3aBUCHUMO OT HaJIMYMS B HHX OCTaT-
koB BB. I'PO3 nomxHbI TpOU3BOAUTH OypEeHHUE C JOMIATHIX HACTHUIIOB — TPAroB
JUIMHON HEe MeHee 3,5M, M3rOTOBJICHHBIX MX JOCOK TOJMIIMHON He MeHee 40cM u
VJIOKEHHBIX HAa CIUIAaHUPOBaHHYIO pyay. Bo Bpems OypeHus morpyska pynbl U3

JIFOKAa B BarOHbI 3aIIPCHICHA.

[lepen HauaaoM B3pBIBHBIX paOOT JIFOJIA BBIBOASTCS M3 OMACHOW 30HBI, BHIBE-
IIIMBAIOTCS MPEYTNPEANTEIbHBIC AHIUIATA ¥ BBICTABIISIFOTCS TTOCTHI.

Heo6xoammMo moCTOSIHHO coziepKaTh B YHCTOTE CBOOOJIHBIEC MPOXoAbl. Mare-
pHUaNbl CKIAANPOBaTh B CHEIMAIBLHO OTBEIECHHBIX MECTaxX, C COOIIOJCHHEM HEOoO-
XOJIMMBIX 3a30pOB M Ta0apuTOB. YKJaJKa MaTEepUalOB JIOJDKHA MCKIIOYaTh X
najicHue WM pacKaThbIBaHUE.

Bce ropuopaboune J0KHBL:

® OBITh O3HAKOMJICHBI C 3aITACHBIMU BBIXOJIaMU U3 OJI0Ka U ¢ paboyYuX To-
PHU30HTOB IIaXThI;

® 3HaTh MyTH OE30MACHOTO BBIXOJA Ha IMOBEPXHOCTH TPH Pa3IAYHBIX
aBapUIHBIX CUTYyaITUIX;

® yMETh MOJB30BATHCS U30IUPYIONIUMU CaMOCIIACaTESIMU;

¢ VYMCTBh OKa3aThb IICPBYIO IIOMOLIb ITIOCTPAJdaBIICMY.
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3akJIroueHue

B 3axstoueHue npuBOaUTCS KpaTKUil 0030p BBHIMOJHEHUS B XOJE€ KypCOBOTO
IPOEKTUPOBAHMS MOCTABJIECHHBIX LI€JIeH 0 0OOCHOBAHUIO POLIECCOB JOOBIYH PY-
16l B OJIOKE.

[Ipumep.

B naHHOM KypCcOBOM IMpPOEKTE MPOU3BENEHO OOOCHOBAHHE MAapaMeTPOB IPO-
1IECCOB OYMCTHBIX PabOT MpH 0TpabOTKE OAIAHCOBBIX 3aMaCOB B OJIOKE C CUCTEMOM
C Mara3uHUpPOBAaHUEM PYAbl U KpeIuieHueM ¢ pasneneHneM BXB Ha kKopoTkue ma-
Ta3UHbI.

Hcxoas U3 ropHO-reoIOTHYECKUX YCIIOBHM, OypOBOro 00OpyAOBaHUS U HOP-
MaTUBHBIX TPEOOBAaHUI K CHCTEME C Mara3uHUPOBAHMEM PACCUUTAHBI MMapaMeTpPhl
OypOoB3pbIBHBIX padoT. OOOCHOBaHBI MapaMeTphbl JTOCTABKM W BBITYCKa PYJbI U3
marasuHa. OO0OCHOBaHbI IapaMeTpbl KpemieHus. OnpeneraeHo Heo0XoAUMOoe KO-
JMYECTBO BO3/AyXa JJI MPOBETPUBAHUS OYUCTHOTO Ojoka. PaccumTaHo BpeMms BbI-
MOJIHEHHSI MPOIECCOB OYUCTHBIX PA0OT MpPU MIECTUYACOBOM PEXHUME pabOTHI B
cmeny. Iloctpoena nukiorpamMmma ropHONPOXOAYECKUX pabOT MpHU MPOU3BOJCTBE
OYKMCTHOM N100BIUM pynbl. B pesynbTaTe JaHHOM OpraHu3aldyd padoT JOCTUTHYTA
pacdeTHasi IPOM3BOAUTEILHOCT Tpya Ha ogHoro [PO3 8.8 M’/ cMeHy, 4TO COOT-
BETCTBYET BHICOKUM HOPMATUBHBIM JOCTHXKEHHSIM 10 JJAHHOM cHCTeMe pa3paloT-

KH.
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[TPMJIOXKEHUE A

MUHHCTEPCTBO HAVKHU U BBICILEI'O OEPA30OBAHMS POCCUMCKOI ®EJEPALINA
®I'BOY BO «MPKYTCKHUI HALIMOHAJIbHBIN UICCIENOBATEJILCKUI TEXHUYECKUI
YHUBEPCUTET»
MHCTUTYT HEAPOIIOJIb3OBAHUA
KA®EJIPA PASPABOTKN MECTOPOXEHUH ITOJIE3HBIX NKOITAEMBIX

3AJJAHUE HA KYPCOBOM ITPOEKT

ITo kypcy [Ipoiieccol MoA3eMHOI pa3pabOTKU PYIHBIX MECTOPOKICHUHN
Crynenry

(pamuusi, THUITATIBI)

Tema pabotel  IIponeccsl 0ouucTHBIX padoT B O10Ke No (HOMEp BapraHTa)

I/ICXOI[HBIG JaHHBIC: U3 HOMCPA 3adaHnA IJIS BBIIIOJHCHHUSA KYPCOBOI'O IIPOCKTA

o kypcy «lIpueccel moazeMHoO#l pa3pabOTKH pyIHBIX MeCTOpOXaeHu». Homep
3a1aHUsI COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJEHTA IO CIUCKY rpynmsl. Ma-
TE€pUaJbl MPAKTUKHU.

Pexomenayemas nureparypa:

CornacHo CIHCKY JIUTEepaTyphl yueOHOU mporpaMMbl 110 Kypey «IIporeccsl
MOA3EMHON pa3pabOTKU PYIHBIX MECTOPOKICHUIN.

I'padmueckas yacts Ha aucte @opmata Al

JlaTa BbIIa4yu 3a1aHMS:
JlaTa ipeacTaBieHus paboOThl PYKOBOJIUTEIIO :

3aaHue MOTYYHII: NOAHCH / ©.1.0.

PykoBoauTenb KypcoBoit paOOTHI: nowck / ®.1.0.
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[MTPMJIOKEHUE b

[Tpumep odopmnenus rpadhuyeckoit 4acTu KypCcoBOTO IIPOEKTA.
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