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ITPAKTHUYECKAS PABOTA Ne 1

BBIBOP CIIOCOBA U TEXHOJIOTHYECKOM CXEMBI ITIPOBEJIEHUS
I'OPHOM BBIPABOTKH

Llenb paboOTHI: MPHOOPETEHNE CTYACHTAMH MPAKTHYECKUX HABBIKOB 0 BHIOOPY (HOpMBI U
pa3MepoB MOMEPEYHOTO CEUSHHSI TOPU3OHTAIBHBIX M HAKJIOHHBIX BEIPAOOTOK.

3amaun paboTHI:

* BEIOOp (OPMBI TIONIEPEYHOTO CEYCHHUS TOPHOM BBIPAOOTKH;

* OIIPEJICIICHUE PA3MEPOB TOMEPEUYHOTO CEUCHHUS TOPHOUM BBIPAOOTKH T€OMETPUUYCCKUM H
aHAJIMTHYECKHUM CII0CO0aMHU;

* IPOBEPKA TOPHOW BBIPAOOTKHU IO KOJUYECTBY M JIOMMYCTUMOW CKOPOCTH JBUKCHHS
BO3/TyXa.

HopmarusHas 6aza:

denepanbHble HOPMBI M TIpaBUjIa B 00JIACTH TPOMBINLICHHON Oe3onacHoctu "llpaBuia
0€30IaCHOCTH TIPU BEJICHUH TOPHBIX pabOT W INepepadoTKe TBEPABIX MOJIE3HBIX MCKOMAeMbIX"
[Tpuka3 Pocrexnamzopa ot 11.12.2013 Ne 599 (pen. ot 21.11.2018) (®Hwull I1b npu BI'P u
[ITIIN)

1. TEOPETUYECKUWE CBEJIEHUA

1.1. Beibop dhopmbl u onpezeneHue pa3MepoB MOMEPEUHOTO CEYEHUS TOPU3OHTAIBHBIX U
HAKJIOHHBIX BBIPAOOTOK

[Tpu BbIOOpE (OPMBI MONEPEUHOTIO CEYEHUS MOPHOM BBIPAOOTKM YUUTHIBAIOT CIIEAYIOIINE
(hakTophI:

* (pu3MKO-MEXaHNYECKHE CBOMCTBA MEPECEKAEMBIX TIOPOI;

* BEJIMYMHY TOPHOTO JIaBJICHUS U €r0 HAIPaBJICHUE;

* pa3mepbl BEIPaOOTKH;

* Ha3HAUEHUE U CPOK CIIY>KOBI BEIPAOOTKH;

* KOHCTPYKLIMIO U MaTepHall KPETH.

[Ipu mnom3eMHONM pa3paboTKe MECTOPOXIEHUH TOJEe3HBIX MCKOMAeMbIX HaubOolblIee
pacrpoCTpaHEHUE MONYUWIN NPAMOY20AbHO-C8004amas, apounas u mpaneyueeuonas (HpopMsl
MOTIEPEYHOT 0 CEYEeHHUs BEIPaOOTOK.

Pa3meps! nmonepeyHoro ceueHus TOpHON BBIpaOOTKU B CBETY (LIMPHHA M BHICOTA) 3aBUCST
OT:

* Ha3HaueHUs U POPMBI MTONEPEYHOTO CEUEHUS BHIPAOOTKH;

* TUMA Kpenu (perjaMeHTHpPYeT 3a30pbl MeEXAYy TOpPHOIIAXTHBIM OOOPYAOBAHUEM H
KpENBIO);

* ra0apuTHBIX ~ pa3MEpOB  OSKCIUTYaTallMOHHOTO  TOPHOIIAXTHOTO  00OpYyIOBaHMA,
nepeMenaromierocs B BbIpaboTKe;

* IOITyCTUMBIMH 3a30paMH MEX/ly TOPHOIIAXTHBIM 00opynoBanueM U kpensio (@PHull ITh
npu BI'P u IITIIH n. 87-89)

* KOJIMYECTBA PEILCOBBIX MyTeH (MPU HATUYHHN);

* croco0a mepeMenIeHus JTI0IeH 10 BEIPadOTKE;

* KOJIMYECTBA MPOXOAIIEro mo Beipabotke Bosnyxa (@Hull ITB npu BI'P u IITITH n.



156).

Pa3mepsl monepeyHoro cedeHus: TOPHOM BBIPAOOTKH OMPEAETSIOTCS JBYMs CIIOCOOaMM:
epagpuyeckum 1 aHATUMUYeCKUM.

s ompeneneHus pasMepoB MOMEPEYHOIO CEUEHUs] TOPHOW BBIPAOOTKH epaghuueckum
CII0coO60M HEOOXOIUMBI CIIEIYIOIINE UCXOHbIC JaHHBIE:

* TUII U pa3Mepbl TPAHCIIOPTHOTO U APYroro 000pya0BaHUsI, IEPEMEIAIONIETOCs B TaHHOM
BBIPAOOTKE;

* OCHOBHBIE PETJIAMEHTUPYEMBIE pa3MEpbl: BBICOTA IOJABECKM KOHTAKTHOIO MPOBOAA,
paccTosiHuE OT KOHTaKTHOI'O ITPOBOJA 10 KPEIH, IUPUHA ITPOX0/1a AJIs JII0AEH U ap.;

* perJIaMEHTHpPYEMbIe  3a30pbl  MEXAY TPAHCIOPTHBIM OOOPYAOBAaHHUEM M MEXIY
MOCJIEAHUM U MIOCTOSTHHOM KPETIbIO;

* pa3Mepbl HEKOTOPHIX BBIPAOOTOK B CBeTy (MHHHMMalbHas BBICOTa BBIPAOOTKU
MPSIMOYTOJIBHOM M TpanelueBUAHON GopM U 1Ip.).

CymHocTts rpaduyeckoro crocoba oOmnpeaeneHuss pa3MepoB IOMNEPEUHOT0 CEUYECHUS
BBIPA0OTKH COCTOUT B CIIETYIOIIEM.

1. Ha nuct 6ymaru B Maciitabe HAaHOCST:

* MaKCHMaJIbHble rabapuTHBIE pa3Mepbl (BBICOTY M IIMPUHY) TPAHCIOPTHOTO U JAPYroro
o0opynoBaHusi, paboTalmero B JaHHOW BBIPAOOTKE (DJIEKTPOBO3, BArOHETKA, IOTPY30YHO-
TpaHCIOPTHAs (AOCTAaBOYHAs) MAllIMHA WX OypHUJIbHAs YCTAHOBKA U T.I1.);

*3a30pbl M pPAcCTOSHUS MEXJIY OTACIbHBIMM TPAHCHOPTHBIMU MalllMHAMHU, MEXITY
MOCIEAHUMH M TIOCTOSTHHOW Kpembio BbIpaboTku, mpexycmorpeHHsie @Hull I1b mpu BI'P u
[ITIIN.

2. Bokpyr pa3MelieHHBIX B CEYEHHH BBIPAOOTKM TPAHCHOPTHBIX MAIIWH OYEPUYHUBAIOT
KOHTYp BBIPAOOTKHU, COOTBETCTBYIOLIUI MPUHATON popMe e€ onepeduHoro ceueHusl.

3. Ucnonb3ys GpopmMysbl TeOMETPUH WIH SMIUPUUYECKUE 3aBUCUMOCTH, HAXOAT IJIOMIAIb
MOTIEPEYHOI0 CEUEHUs U APyTUe pa3Mepbl BHIPAOOTKHU B CBETY.

Ha pucynke 1 moxa3zaHbl JONMyCTHMBIE 3a30pbl MpPU BBIOOpE pa3MEpPOB MOIMEPEUHOTO
CEYEHUs BbIPaOOTOK.

40 700

7800

Pucynox 1 - JlomycTuMmble 3a30pbl NpH BBIOOpPE pa3MEpOB TMONEPEYHOIO CEUCHHS
BbIpaOOTOK: a — OJIHOIYTEBasA; O — ABYXITyTeBasi; B — OJHOITYTEBasl C JICHTOUHBIM KOHBEHEPOM; T
— KOHBENEPHasi C MOHOPEIbCOBBIM TPAHCIIOPTOM.



O6nactu 3¢ (HeKTUBHOTO MPUMEHEHHSI PYIHUYHBIX 3JIEKTPOBO30B M BarOHETOK MPUBEICHBI

B Tao. 1.
Ta6muma 1 - O6nactu 3¢ HEKTUBHOTO MPUMEHEHHUS PYTHUYHBIX 3JIEKTPOBO30B U
BaroHETOK

HpoussoncTeennaz [Hupuna Cuennoii Bec BMmecTumocTh
MOMIHOCTD PYAHHUK, KoJIcH, a1eKkTpoBo3a, KH BArOHETKH, M°
MJIH.T./TOL MM
1o 0,3 600 70 0,7
0,3+0,5 600 wmm 750 70 wu 100 1,0+2,2
0,5+1,0 750 100 22+25
1,0+3,0 750 140 2,5+4,0
boiee 3,0 750 nimm 900 280 4,0+9,5

[lupuna ropHOW BBIPAOOTKM MPHU HCIOJIB30BAaHUM B HEH CAMOXOJHBIX MamuH (puc. 2)
ompezaensercs mo Gopmyie:

B=a+A+C, mm. (1)

I7Ie a - WMpPHUHA TMEIEeXOAHONH TOPOXKKH, MM; A - HIMpUHA mpoedxei dactu, mM; C -
MUHUMAJIBHOE PACCTOSTHUE MEXKTY KpaeM MPoe3Kel 4YacTh U CTEHKOW BBIPAOOTKH, MM.

Puc. 2. Cedenue TpaHCHOPTHOM BBIPAOOTKM NpPHU SKCITyaTalldd B HEH CaMOXOJHBIX
MamuH: 1 — MarucTpanu ckaToro Bo3ayxa M Bojbl; 2 — 3Hak "[lemexonHast mopoxka'; 3 —
MOJIBECKA CBETUJILHUKOB; 4 - 3HaK "OrpaHuueHue ckopocTu"; 5 — BEHTHIALUOHHAs TpyOa; 6 —
noJiBecka kabeneil; 7 — caMOXo/lHas MallliHa; 8 — BOJOOT/IMBHAs KaHaBKa; 9 — Tporyap; A —
HIMpUHA Tpoe3xkeil yacTh; B — mupuHa BeIpaOOTKHU B CBETY; a — IIMPHHA MEMIEXOAHON JOPOKKU;
b — mMpuHa MalIMHbL, ¢ — MUHUMAIIBHOE PACCTOSTHUE MEXKIy KpaeM MpOe3Keil 4acTh U CTEHKOU
BBIPa0OTKH; O — MIUPUHA MPOQPUIIS TOKPHIIIKI MAILIUHBI

s omnpeneneHus pa3MEpoB MOMEPEYHOr0 CEUCHUsSI TOPHOW BBIPAOOTKU AHAIUMUYECKUM
CrocoO60M HEOOXOTUMBI CIIETYIOIINE UCXOHBIC JaHHBIE:

* Ipy30000pOT MOJIE3HOTO UCKOMIAEMOT0 B JIAHHOW BhIPAaOOTKE;

* IOIyCTUMasi CKOPOCTb JBMKEHHS BO3/1yXa MO JaHHOM BBIPaOOTKeE.

AHaTMTHYECKH CIOCO0  OMpeAeNieHusT pPa3MEpoB IMOMEPEUYHOT0 CEUYCHHs] TOPHOM
BBIPAOOTKH CBOJUTCS K MPOBEPKE MOJYYCHHOTO TpadUuecKHM CIOCOOOM 3HAYEHUS IUIOINIAIN



nonepeuHoro ceueHus BeipaboTku 1mo gomyctumoit @Hull IIb npu BI'P u IITIIN ckopoctu
ABWIKCHUSA BO3ayXa:

Qs / (9 Ses)<= Va, M/, )

rae Qs - pacxon BO3ayxa B BEIpabOTKe, M°/C; ¢ - KO>(D(HUIMEHT, YUMTHIBAFOIIMIL
3arpoMosKJeHIe BeIpabOTKU, 10aH el. (mpunumaetcs 0,8); Scp - mIomaasr monepeyHoro ceueHus
BBIPAOOTKH B CBETY, M2, V - MakcuManbHo gomyctumas 1o ®Hull I npu BI'P u ITTIIN n. 156
CKOPOCTbH JIBHJKEHUS BO3/yXa 110 BBIPAOOTKE, M/C.

B cmywsae HecoOmomeHue ycnoBus (2) MiIom@aab MOMEPEYHOTO CEUCHUS BBIPAOOTKHU
HE00XOIUMO YBEJIUYUTD.

MakcuMaabHO JOIMyCTHMAsi CKOPOCTh JIBHIKCHHSI BO3/IyXa B BRIPA0OTKAX:

* B OYHCTHBIX U TIOJTOTOBUTEILHBIX BRIPAOOTKAX - 4 M/C;

* B KBeplUIarax, BEHTWJISIUOHHBIX M TIJIABHBIX OTKATOYHBIX HITPEKaxX, KallHUTaJIbHbBIX
YKJIOHaX - 8 M/c;

* B OCTaJIbHBIX BBIpA0OTKaX - 6 M/C;

* B [VIAaBHBIX BEHTUJISIIUOHHBIX MITpekax - 10 m/c.

Pacxon Bo3myxa 1o pa3KmKEHUIO BPEAHBIX KOMIIOHEHTOB BBIXJIOMHBIX T'a30B CAMOXOTHBIX
MAIIMH C JBUTATENIIMU BHYTPEHHETO CTOPAHMS, M>/c:

QB=(ki'qun-Ny)/60 3)

rae ke — xKodhHUIIMEHT OTHOBPEMEHHOCTH padOThl IU3EIBHBIX MaiuH, aoiu en.(l

mamuHa ky=1; 2 mammunsl k,=0,9; 3 u 6onee ky,=0,85); Qu — HOpMATHB MOJa4YM KOJMYECCTBA

Bo3myxa Ha 1 j1.c., M3/MuH (mpuHHMaeTcs 5 M3/MuH Ha 1 1.C.); N — KOIMYECTBO OJHOBPEMEHHO
paboTtarommx MamuH, mT; Ny — MoHocTh JIBC, 1.c.

Pacxon Bo3ayxa mo cyTouHou q00bI4e, Me/c:
Qu=(Gn Acyr2)/60 (3)
rie ¢s — HEOOXOAMMOE KONMMYecTBA BO3AyXa Ha 1 T cyTouHOH m06BMH, M°/MuH
(mpuHUMaeTcs qs =1 M3/MuH); Z — KO>(hDUIUEHT 3amaca BO3LyXa, 1ou ef (z=1,2).
Pacxon Bo3nyxa mo ApyruM BbIpaOOTKaM OIpeNeNseTcss ¢ Y4eTOM CXEMbl BCKPBITHSA
KOHKPETHOT'O MECTOPOKICHHUS.

2. IIOPAIOK BBIIOJIHEHW A PABOTDBI

1. Ilo naGopaTopHbIM MakeTaM M JIEKIUSAM HU3Y4YUThb (QOPMBI IMONEPEYHOTO CEYEHUS
TOPU30HTAIIBHBIX U HAKIIOHHBIX BBIPAOOTOK.

2. Tlo 3ajmaHHBIM MpenojaBaTeleM HCXOIHBIM JaHHBIM BbIOpaTh (OpMy MONEPEYHOTO
CeueHMs! BHIPAOOTKH.

3. Onpenenuth HEOOXOIUMBIE pa3MeEPhI MONEPEUHOTO CEUEHUS BBIPAOOTKH.

4. IlpoBepuTh NMpUHATOE ceueHHne BeIpadoTku o gomyctumoit mo BI'P u ITTIIN ckopocTu
JIBIKEHUS BO3lyxa. B ciydae, ecnm pacu€rHas CKOPOCTb IBMXKEHMS BO3JyXa IPEBBICUT
JOITYCTUMYIO, HEOOXOIUMO MPHUHSATH OO0JIblIIEe CEYeHHE BHIPAOOTKHU U MIOBTOPUTH IIPOBEPKY.

6. Haueptuth B MacTabe mpoeKTHOE MONEPEYHOE CEUeHNE TOPHON BIPAOOTKH.



[Tpunoxenue 1

Omnpenesienne Texunyeckoii npoussoaurteasuoctu [IJIM, aBTocamocBajioB U UX
MOTPpedHOr0 KOJIUYeCcTBa

Texauueckas nmpousBoauTebHOCT [1JIM , T/4
Vi - kHH 10 -y
QT,[[ — 6 .

ty kK,

rae Vi, — oobeM kosmia I1]IM, M3; k... — xo3ddunmenT, yunTHIBAIONMIA HAIOJHEHUE KOBIIA
k HK 5

nosn et ( kHH:O,Q); tq — NPOJOJDKUTENLHOCTD UKIIA, MUH; Y — CPEAHUHN YIENbHBIA BEC PYIbI
(mopozsr), T/M3; kp — K03 GUIMEHT pa3phIXJICHHs pyabl, 1oau e.(1,2-1,7).
ty = Uy + thasr + Ky o (G +t5)
riae t, - BpeMs HaIOJIHEHUs KOBILIA, MUH.; tpaar — BpeMs pas3rpy3ku KoBila, MuH;t. — Bpems
JBHKEHUS. C TPY30M, MHUH; T, — BpeMs [BIKEHHS MOPOKHIKOM, MuH; K 1 — Kooddurment
HEPaBHOMEPHOCTH JBMKeHHs, noiu ex.( K ﬂ:1,2)
t, =075k,
rmue kH — K03 PUIIUEHT, YUUTHIBAIOIINI BBIXOJ HerabapuTa, 1oau el.( kH:1,2)
tpaar‘ =0,5-ky
rae K,, — koo duiment, yauThIBaromuii MaHeBpbI pH pasrpyske, noiu ex. ( K, =1,4)
LJI
t,+t,=0,12-—
cp
rae L ;i — JUIMHA JIOCTaBKH, M; ch — cpeaHsis ckopocTh nBkeHus [1J]IM, km/y.
Vo = 0,575 - Ly*** -k
rae K ay — KOOQQHIMCHT, yIUTHIBAIOIINI JOPOKHBIC YCIOBHUS, 0K e11.( k m,:l)
DKCcruTyaTalioHHas mpou3BoAuTeNbHOCT [1/IM ,17/cmen
Qp = Qug- Kp* (Tay — Trs)
rmek, — koopouument  wucmompsoBammst  [IAM,  nommen.(k,=0,95); T, T
IPOIODKUTENBHOCTE CMEHBI U may3 BO Bpems cMeHbl 4. (T,=64,7,24,10,549,12 u;

T, = 30 — 40MuH. B popMyJie — B Yacax)

KonnyectBo onHoBpeMeHHO paboTatomux [1/IM Ha ouncTHbIX paboTax
o Acyen
Q

HpI/IHI/IMaCTCH no6m:n+(2 WM 3 MalldHbI Ha HNOATOTOBHUTCIBHBIX W BCIIOMOTAaTCIBbHBIX

paboTkax)
CMeHnHas OKCIUTyaTallUOHHASA IMPOU3BOAHUTCIBHOCTL aBTOCAMOCBAJIa, T/cCMeH
Q _6.VI{3.10.Y.KHH.KF'(TCM_THE}
cM T

tp - Kp




rae Vi, — BMECTUMOCTb Ky30Ba, M, Kyx — KOOO(QUIMEHT UCIOJIB30BaHUS IPY30HO0ABEMHOCTU
aprocamocBana, Jgodu  en.( Kyi=1); T.; — HpONOIKUTEIBHOCTH CMEHBL, 1.

MpOAOJIKUTCIIbHOCTD MNOATOTOBUTCIBbHO-3aKIIOYUTCIIBHBIX onepaunﬁ, 9. tP —

MMPpOAOJIKUTCIILHOCTE OAHOT'O peﬁca aBTOCaMocCBajia, MUH.
ty = ty + thasr + tow + Ky o (E + t5)
rae t,, — Bpems HamoiHEeHHWs Ky30Ba (IIOTPY3KH aBTOCaMOCBaja), MMH; tpaar — BpeMsi
pasrpys3Kd aBTOCaMOCBana, MUH; t ... — BpeMs 0KUIaHMA Yy IIyHKTA IIOTPY3KH U BBITPY3KH, MUH;
k 1 K02()(DULIMEHT HEPAaBHOMEPHOCTH JBMKEHHMs, NOJHU €ll.; L, — BpeMs IBHIKEHHUS C TPY30M,

MuH; T, — Bpems ABuKeHUs 0€3 rpy3a, MUH.

_ Vis * Kk
Qn,qm

i€ Q- mpousBomTenbHOCTS [1/IM, M%/MuH.

tH

L
T
t. =60 —2
A
r
rze LTp — o0mas MpOTSHKEHHOCTh TPACChHI, KM., V. — CKOPOCTb ABMIKCHUS C TPY30M, KM/4 —
MOXHO MPUHUMATH 10KM/4)

Pacuernoe uncio aBTOCaMOCBaJI0OB, HIIT.:

ACMEH

N. =
P QCM



INPAKTUYECKASA PABOTA Ne 2
PA3BPABOTKA ITACIIOPTA BYPOB3PBIBHBIX PABOT

Llens paGoThl: MpuoOOpEeTEHHE CTYIEHTAMU MPAKTHYECKUX HABBIKOB IO MPOCKTHPOBAHUIO
nacriopta OypoB3pbIBHBIX padoT (BBP) 11t ropr30HTaIbHBIX ¥ HAKJIOHHBIX BEIPAOOTOK.

3amaun paboTHI:

* pacueT yIeNIbHOrO pacxoaa B3pbIBYaTOro BemiecTBa (BB) ans KOHKpETHBIX TOpPHO-
re0JIOTHYECKHUX YCIOBHIA;

* OlpezieNIeHne TUHUK HauMeHnbiero conporusienus (JIHC);

* cocraBienue nacnopra bBP u onpenenenne 6anancoB TEOPETUUECKOTO U (PaKTUIECKOTO
yaenpHOro pacxona BB.

Hopmarusnas 6a3a:

a) @enepanpHbIe HOPMBI U TIPaBWIIa B 00JaCTH MPOMBINIICHHON Oe3omacHoctu "llpaBuna
0e30MacHOCTH MPH BEJIEHUU TOPHBIX pabOT M mepepaboTKe TBEPIBbIX MOJE3HBIX HCKOMAaeMbIX"
ITpuka3 Pocrexnam3opa ot 11.12.2013 Ne 599 (pen. ot 21.11.2018) (®Hwull I1b npu BI'P u
[TTIIN);

0) ®enepasibHbIe HOPMBI H MpaBUiIa B 00JaCTH MPOMBIILIEHHONW 6e3omacHocTH "llpaBuna
0e30macHOCTH MpHU B3pBIBHBIX padoTtax" Ilpuka3 Pocrexnamsopa ot 16.12.2013 N 605 (pexn. ot
30.11.2017) (®Hull I1b npu BP).

1. TEOPETUYECKUWE CBEJIEHUA

O} dexTuBHOCTh OYpOB3PBHIBHBIX padOT, T.€. KAUECTBEHHOE APOOJIEHUE MOPOJIbI, TOYHOE
OKOHTYpHBaHHE NPOQUII BBIPAOOTKH, CHUKEHHE CEHCMUYECKOT0 BIUSHUS B3pbIBa Kak (pakropa,
o0ecreynBaroIero OOJIbIIYI0 YCTOMUMBOCTh BBIPAOOTKH, Ky4yHas YKJIaJka MOpOJbl y 3a00s
1ocje B3pbIBA U MOBBILICHUE TAKUX IOKas3aTesel, Kak Ko3((UIMEHT UCIOIb30BAHUS ILIIYPOB
(x.1.111.) ¥ K03 PUIMEHT U3NIUILIKA ceueHus (K.M.C.), 3aBUCUT OT MPAaBUIBLHOTO MPOEKTUPOBAHUS
napamMeTpos 0ypoB3pbIBHBIX padot (macropra bBP).

IIpoextupoBanue nacnopra bBP Bkmrogaer:

1. BeiOopa Tna BB u cpeacTs B3pbIBaHNUS;

2. ompeJeNieHus pacxo/ia U BelIUYUHbI 3apsiia BB;

3. BbIOOpa KOHCTPYKIMH 3apsiioB BB;

4. ycTaHOBJIEHMS YMCIa, TITYOMHBI U CXEMBI PACIIONIOKEHHS LIITYPOB B 3a00e€.

[Tacmopr BBP pekomenayercs pa3pabareiBaTh B 3aBUCUMOCTH OT HHXKEHEPHO-
re0JIOTUYECKUX YCIOBUH 3aJI0’KEHUS! BbIPAOOTKH, (PU3MKO- MEXAHUYECKMX CBOMCTB IOPOJIbI, €€
TPEIIMHOBATOCTH U YCTOWYUBOCTH, CTENIEHH OOBOJHEHHOCTH.

Pacuyer napameTpoB 0ypoB3pbIBHBIX padoT

Mertonuka pacueta bBP npexycmatpuBaer pa3paboTKy BEIpaOOTKH Ha MOTHOE CEYCHHUE.
1) Onpenensitor cpennuil yaenbHsiid pacxoq BB, Kkr/m®:

qcz({].S*ﬁ—F%)*e*tp*m 1)

rae [ — xosddumuenT KpernocTH mopoasl mo mkane mpod. M.M. TIpoToxsskoHoBa; S —

2

IUIOINAAb TONEPEYHOro CEYEeHHUsl BBIPAOOTKH, M; € — ko3 duuuent padorocnocobHocT BB

(tabm. 1.); Y - Ko>pPUIMEHT BINAHUS TUIOTHOCTH 3apskaHus (Tabn. 2); & - Kod(UIHeHT



CTPYKTYPBI M TPEITUHOBATOCTH TOPHBIX MTOPpo/I (Tad. 3)

Tabmuna 1 - Koaddunuent padorocnocodnoctu BB — e

HaumenoBanue BB e HaumenoBanue BB e
IAMMOHUT Nel ckanpHBIN 0,81 ['panymur AC-4B 0,98
IAMMoHai1 Ne3 ckabHBINA 0,80 |Ammonut Neb KB 1,00
JletornT M 0,82 ['pammonut 79/21-b 1,00
['pammonan A-8 0,80 |dunadramur 1,08
['panymut AC-8B 0,89 [['panynur M 1,13
AMMOHaI 0,91 |Ammonut IDKB-20 1,20

Ta6muua 2 - Ko3(p)HUMeHT BIHAHNS INIOTHOCTH 3apsikaHus - )

Cnoco06 3apsikanus Y
SapsixaHue oObIYHBIMU NaTpoHaMu BB 1.10
3apsikaHue ¢ pa3AaBlIMBaHUEM IUIACTUYHBIX MaTpoHOB B3 1.15
3apsbkaHue pocchlnHbiMU BB 1.00

Tabmuna 3 - KoagpuuueHT cTpyKTypsl M TPEIIMHOBATOCTH TOPHBIX MOPOJT - (U

I'opHo-TeoiornyecKkasi XapaKTepUCTHKA w f
mopoJ

MOHOJIMTHBIE, INIOTHBIE 19..2,0 18...20
IMOHOIUTHBIE, C )KUILHBIMHU BKJIFOUYEHUAIMH, OCIa0IAIOIMNMH MACCHB B 18..1,9 14...10
BOHAX KOHTaKTa
He TpentuHOBaTHIe, ¢ IEPICHIUKYIIPHBIMU K ITPOIOJILHOM ocH ToHHes | 1,6...1,8 10...14
HAIJIAaCTOBAaHUSIMH
be3 BUIMMBIX TPEUIUH C MMapauiebHBIMU WM HAKJIOHHBIMU 110 70° 14.1,6 8...10
HATUTACTOBAaHUSAMH K MPOIOIBHON OCH TOHHENS
CraboTperuHOBaTHIe (10 2 TpemuH Ha 1 M2 3260) 1,0..14 6...8
TpemmHOBaTHIE (0T 2 10 5 TpemuH Ha 1 M2 3a605) 0,8...1,0 4..6
CHITBHOTPEIMHOBATHIE (CBBIIIE 5 TpemuH Ha 1M? 3a60) 0,6...0,8 2.4

2) BbIUHCcasIOT TMHUIO HAMMEHBIIIETO CONPOTUBICHUS (J1.H.C.) OTOONHBIX MIMTYPOB, M:
Wo 52+ ky+d* [P/ (prerw) ()

rae K5 - Kod(UIMEHT CTPYKTYpHI M TPEIMHOBATOCTH TOPHBIX MOPOJ 3axuMa (Tabn. 4); d -

nuametp 3apana BB, M; Pgs- motHOCTs BB B maTponax ( mpu 3apskanun), kr/m° (Tadm. 5); P -

pacdeTHas INIOTHOCTh MOPOBI, KI/M° (Tabu. 6)



Tabnuma 4 - KoshhumuenT cTpyKTyphl 1 TPEIMHOBATOCTH TOPHBIX HOPOJ 3aKuMa - K

Inomazs. cetexsst Memnee 20 20...50 BoJiee 50
BBLIPA0OTKH, M2
K 0,7 0,8 0.9
Ta6muma 5 - [InotHocTs BB B maTponax
Haumenosanue BB Kr/m® Haumenosanue BB Kr/m®
AmMMoHUT Nel ckalbHBII 1450...1580  |AmmonuT IDDKB-20 1050...1200
IAMmonan Ne 3 cKajabHbBIN
IAMMOHAaI 900...1100 Ammonurt T-19 1050...1200
[etonutr M ['pammonan A-8 1000...1250
AMMoHUT 6 J)KB 950...1150 ['pany nmut AC-8B 1000...1200
Jlunadranur 950...1200 ['panynut AC-4B 1000...1.200
1000...1200  ['pammonut 79/21-b 1000...1250
1000...1150
TaOmuna 6 - PacyeTHasi INIOTHOCTH MOPO/IbI
Koy puunent kpenoctu 2.3 4..6 7.9 10...14 15u
nopoawl, Kr/m ooee
PacdeTHast IIIOTHOCTH MOPOJIBI 2100 2500 2750 2900 3000
Taoauna nis onpeaeieHusi 6aJIaHCOB
Ha3panue rpynmsl, K- | Macca BB | Ilnomaan OobeMm, q., qs
Ne mmypos BO | BIpymnme rpynnsl, m3 K/l /w3
iy | IImypoB M2
poB
no 2,5ke8 no niowaos | ¢-na 1 macca
uep 00HOM uepmesicy * Onuny BB s
me | wnype*x- wnypa epynne/o
ey | 60 wnypos ovem
1) BpyGossie 1-4 4 10 0,25 0,75 =10/0,75
2) Ot6otinbIe 5-18 13 325
3) OkoHTYypHBarOIIHE 20 60
19-39

B mnpakTtuke OOBIYHO MPUHUMAIOT PACCTOSHHUE MEXAY IIIMypaMH U psSAaMH IIITYpPOB
oMHaKkoBbIMH, paBHbIMH JIHC.

2. IIOPA1OK BBIIIOJIHEHU A PABOTBI

1. ITo maGopaTopHBIM MakeTaM U JIEKLUSAM U3y4UTh IpUMepbl nacoptoB bBP.

2. Ilo 3amaHHBIM IpenojgaBaTeaeM UCXOIHBIM JIaHHBIM PACCUMTATh yAENIbHBINA pacxon BB
u JIHC.

3. Iloctpouts rpaduyecku nacnopt bBP.

4. OnpenenuTh OATAHCH TEOPETUUYECKOTO U (DAKTUYECKOTO yAeIbHOTro pacxoaa BB.



INPAKTUYECKASA PABOTA Ne 3
«BbIBOP 'OPHOITPOXOAYECKOI'O ObOPYTOBAHUA
N PACYET ET'O TPOU3BOJAUTEJBHOCTHN »

Heas padoThl: NPHOOpPETEHHE CTYIEHTAMU TPAKTUYECKUX HABBIKOB TI0 BBIOOPY
TOPHOIPOXOIYECKOI0 000PYAOBAaHUS U PACUETY €0 IPOU3BOAUTEIILHOCTH.
3agauu padoTsI:

. BBIOOD croco0a U TEXHUUYECKUX CPEACTB OypeHus IIMypOB;

. pacyet mpoU3BOAUTEILHOCTH OypEHHS LIITYPOB;

. BBIOOP TEXHUUYECKUX CPEACTB MOTPY3KU MOPOJIbI;

. pacueT NpOU3BOAUTEILHOCTU OTPY3KH TOPOBL;

. BBIOOP TEXHUYECKHX CPEJCTB 3apshKaHMs IIIYpPOB W BO3BEICHHUS IMOCTOSHHOM
Kpenu.

1. TEOPETUYECKHWE CBEJAEHUA
1.1. Be1Oop TeXHHYECKUX CPEACTB OypEHUS HITypOB

[Ipu BBIOOpPE TEXHHYECKUX CPEACTB OypeHHs WHITypOB HA IEPBOM 3Tale, HUCXOIsl U3
KpernocTu U abpasuBHOCTH (Taby. 1) ropHOro MaccuBa, BHIOMpPAETCS PAalMOHAIBHBIN CHOCOO

Oypenus mmypos (Tadu. 2).

Tabnuna 1- Knaccudukainus ropHbIx mopo o abpa3uBHOCTH

AGpasnBHOCTS 0POA XapakTepHble TOPOJIb
Kiracc CreneHb IToxazaTens, MT p p p
I Becpma Memce 5 W3BecTHIIK, KaMEHHast COJIb,
Mas10a0pa3uBHbIE KaMEHHBIH yrojb
ApPrusuiuThl, TJIIMHUCTBIE CIAHIIbI
] ManoaGpa3uBHbIe 5+10 P ’ =G
YTJIUCThIE aJIEBPOJIUTHI
. [Tecuanuku, AJIEBPOJIUTHI,
Hwxe cpennen )
I 11+18 TOHKO3EPHHUCTBIE MarMaTU4ecKue
abpa3uBHOCTHU
IOPOJIbI
. Ilecuanuku mnpouHble, aAMAOA3bI,
Cpenneint .
A\ 19 +30 MEJIKO3EPHHUCTBIE MarMaTH4eCKUe
aOpa3MBHOCTH
IOPOJIbI
v Beie cpennen 31 = 45 [Tecuanuku KPYITHO3EPHUCTHIE,
aOpa3suBHOCTH rab0po, CKapHbl, THEHCHI
VI [ToBbr1IEHHOM 46 = 65 Kpynno3zepuucreie TPaHUTHI,
abpa3uBHOCTH KBapIIEeBbIe MOPHUPHUTEI
Beicokon
VII 66 + 90 [TopdupuTsl, rpaHUTHI, AUOPUTHI
abpa3uBHOCTH PupHTSL, Ip » 0P
B BeICIIEN CcTEneHN
VI Bbonee 90 Ko ocojiepXKalliye Nopo/ibl
abpa3uBHbIE PYHAOCOACprAIll oA




Tabmuua 2 - CiocoObl OypeHHs U PeKOMEH TyeMble MTapaMeTphbl OYPOBBIX MAIIHH

CBolicTBa TOPHOTO OHeprus
MacCUBa OceBoe | YacToTa ynapos, Jlx
Crioco0 O6ypenus B KJIacC | yCHIIHE, Bpame_l
abpa3uB- kH HUs, C Yacrora
KpEenocTu 1
HOCTH yJIapoB, C
1.
BpawarensHblit: -1l
TBEPAOCILUIABHBIMU mo 12 mo 18 2+12
pe3namMu -
- aJIMa3HBIMHA 1018 3+5 1o 50
KOPOHKaMH
- IIAPOIIEYHBIMU 8+ 14 15+20 | 5+10
JI0JI0TaMu
2. Bpamarenbro- | o o |y | 10220 | 2-4 40 = 80
yIapHBII 40 + 60
3. yapio- 6+20 | I-VHI | 11+2 | 1+15 S
MTOBOPOTHBIN 30+50
4 Yaapio- 6+20 | 1-VI | 510 | 2+5 A2 200
BpaIllaTeJIbHBII 33+90

Ha BTOpoM »sTame, mpuHMMas BO BHHMaHHE IUaMETp W JUIMHY IITypa, ONPEACNSIOT
BO3MO>KHbIE BapUaHThl OypOBBIX MalluH (Tad. 3).

Ta6muua 3 - Beibop ciocoba OypeHwst, THIIa OypUIbHBIX MAIlIMH H YCTAHOBOYHBIX
MIPUCTIOCOOICHUI

Koadbdunuent Cnoco0 Tun OypuiIbHBIX MAIlIUH U
KPETIOCTH MTOPOJT OypeHus YCTaHOBOYHBIX PUCTIOCOOICHUH
o 12 BpamarensHelii Py4ynple ¥  KOJOHKOBBIE  DIJIEKTPOCBEpPIIA,
HaBeCHOoe  OypwibHOE  00OpyIOBaHHME  Ha
MOTPY30YHBIX MAILIMHAX, OypHIIbHBIE YCTAaHOBKH
¢ OypunbHbIMH MarmuHamu, Tuna bY3, Mb3-1,
BKT-2
6+ 16 BpamarensHo— BypunbHble  yCTaHOBKHM ¢ OypHIBHBIMHU
yAapHbIN marHamMu BI'A-1M wnm 1100-1-1M
6+20 YnapHo — Pyunsie  (IIP), mepenocueie  (IIII) wm
MIOBOPOTHBIH teneckonuble (I1T) nmepdopatopsl, nepeHocHbIE
OoypusbHble ycranoBkH (YIIb-1, JITIK-1VY u ap.)
6+20 VY napHo — KosnoHkoBbie nephopaTopsl, OypuibHbIE
BpamaTeIbHbII YCTaHOBKH C KOJIOHKOBBIMU ITHEBMAaTHYECKUMHU
neppoparopamu  I1K60, TIK75, COP wumm
ruzaponepdopaTopamu.

B cBsi3n C BBICOKOH KpPEMOCTHIO TOPOJ] HAa PYAHBIX IIAXTaX B OCHOBHOM IPUMEHSIOT
maxTHele OypuibHbIe yecTaHoBkH (Tuna Sandvik DD, Axera, Boomer, YBIII) Ha peixbcoBoM witu
IMHEBMOKOJIECHOM XOJTY.

Buvibop 6ypunvHoll ycmanosxu

[Ipu BbIOOpPEe OYpHIIBHONW YCTaHOBKHM HEOOXOIMMO PYKOBOJCTBOBATHCS CIEAYIOUIMMHU



MOJIOKCHUSAMU:

* coco0 OypeHuss OypwJIBHOW MAIIMHBI JIOJDKEH COOTBETCTBOBATH KPEMOCTH U
abpa3uBHOCTHU TIOPOJ] B 00ypuBaeMoM 3a00¢;

* pa3Mepbl 30HBI OypeHusi JOHKHBbI ObITh OOJbIlI€ WM PaBHBl BBICOTE M IIUPHHE
o0ypuBaeMoro 3a0os;

* HauOonplIasi JJMHA IIMYpPOB IO TEXHUYECKON XapaKTepUCTUKE OYpUIILHOM MAIlWHBI
(YCTaHOBKH) JIOJIKHA COOTBETCTBOBATh MaKCUMAJIbHOM AJIMHE 1IITYpoB (110 nacnopty bBP);

* IUpUHA OYpWJIbHON YCTAaHOBKM HE JIOJDKHA NPEBBIIIATh IIUPUHY IPUMEHSEMbIX
TPAHCIIOPTHBIX CPEACTB  (3JIEKTPOBO3a, BAroHETOK, IOTPY304YHO-TPAHCIOPTHBIX MAallKH,
aBTOCAMOCBAJIOB U T.1.).

Jis  OKOHYATENBHOTO BHIOOpAa KOHKPETHOW OypWJIBHOM YCTaHOBKHM HCIOJB3YIOT
CJIEIYIOIINE KPUTEPUHU:

* Oe30macHbIe YCIIOBUS TpyAa OypHIIbIINKA;

* 0oJiee BBICOKUN yPOBEHb MEXAHU3ALIMU U aBTOMATU3allMU BCIIOMOTaTeIbHBIX OIEpalltii;

* MAaKCUMAaJIbHBIE CKOPOCTh OypeHHs U CMEHHAs! IPOU3BOIUTEIHHOCTD;

* MUHUMAaJbHasi CTOUMOCTb OYpeHHs C Yy4eTOM aMOPTHU3AI[MOHHBIX OTYHUCICHHH,
3apab0TaHHOM IJIaThl U pacxo/a MaTEepUaIOB.

Bwibop 6yposozo uncmpymenma
Br160op OypoBOro HHCTpyMEHTa MOKHO MTPOU3BOAUTS 110 Ta0II. 4 U 5.

Tabmmua 4 - Ber6op OypoBBIX IITaHT AJIs IepPOpaTopHOro OypeHus

Jlnaverp mmypa Pexomennyemble
(CKBa)XMHBI), MM mITH;;:[I:Tf/I " THUIT PE3b0ObI
35+38 22 Kpyrnas
41 +45 25 Kpyrnas
48 ~ 64 32 Kpyrnas
64 + 89 38 Kpyrnas unm TpanenueBnHas
76 + 115 44 TpaneuueBuHas
89 + 127 51 Kpyrnas uinum TpanenueBuHas

Tabmuua 5 - O6nacTu NpUMEHEHHsI KOPOHOK Ui iephopaTOpHOTo OypeHus

JlnaMeTp KOPOHKH, MM Oueprus ynapa nepdopatopa (x), 10
32 +43 63,74
43 + 65 88,26
65+ 85 1471

1.2. PacuéT TeXHOIOTHYECKHUX TTapaMeTPOB OYPOBBIX MAITHH
Mawuner pawamensHo-yoapHozo 6yperus
1. Yron moBopota Oypa MEXIy €ro yiapaMu:
¢ =(0,5Ay+5)-0,7 f, rpanyc, (1)
rie Ay - sHeprus ynapa nopiiss-yaapauka, x; f — koaddumuent kpenoctu nopo.

2. Yucno ynapos Oypa 3a 0JJMH €ro 000poT:



m =360/ ¢, 067 2)
3. PanimonanpHas yactora yaapoB Oypa:
z=33+5000 f/ A I'n. (3)
4. PanimoHanbHas 4yacToTa BpalieHus Oypa:
Nep =602/ m, c. 4)
5. Kpyrsmmii MoMeHT Ha Oype:
M =500-25f, Hwm. (5)
6. OnTuMaibHOE OCEBOE YCHUIIHE.
Pexomennyercs B npenenax: Poc = 6 + 12 xkH.
7. MakcumanbHOE OCEBOE YCUIIHE.
Pexomenpayercs B npenenax: Pmax = 15 + 20 kH.
8. YnenpHas 00bEMHaAs paboTa pa3pyIIeHHUS:
Eos = 50 (f - 6), Tx/cm®. (6)
9. HayanpHasi CKOPOCTb OypeHHS:
Vy=0,1(20 - f), m/muH. (7)

Bypunvnvie mawunst yoapno-nogopommnozo bypenus
(pyuHble U nepeHocHvle nepgopamopul)

1. OntumansHOE OCEBOE yCHIIUE:
Pexomennayercs B mpeaenax: Poc =5 + 8 kH.

2. OnTuManbHas 4acToTa BpalleHus (Ul MIypoB U CKBaXHH quamerpoM d = 35 + 80 mm):
Nep = 145/d, ¢, (8)

3. CpenHsist MexaHUYECKasi CKOPOCTh OypeHMsI IEPEHOCHBIMU ITepdopaTopamMu:

13,44,z

V. = e M/MHH; 9)
3.364,=
— o .
V= g 059 M/MUH; (10)
pazg
7.054,2
_ ¥
V, = —op oash M/MUH, (11)
K

rae Ay M Z - COOTBETCTBEHHO 3Heprus ynaapa (/[x) u gacrora ynapos (I') nopmHs-yaapHuKa;



Gcx, Opasn - BPEMEHHOE COMPOTHUBIIEHHE IMOPOJ COOTBETCTBEHHO CXKATHUIO M Pa3/laBlIMBAHUIO,
MIla; d - nuamerp mmypa, Mm; Py - KOHTaKTHas IpoYHOCTH Topoa, MITa.

4. TeopeTndeckasi CKOPOCTh OypeHHs 1Imypa (CKBaXKWHbI) Ha riryouHe L:

|4

Teop.L — LI{E_QLJ M/MUH, (12)

I7Ie 0 - MOKa3aTellb CHUXKEHHsSI CKOPOCTU OypeHHs] BBIHOCHBIMU OYPHIIBHBIMH TOJIOBKAMH C
TITyOMHOMN CKBAKHHBI (IEKPEMEHT 3aTyXaHus), ML):

Tun nepdopartopa I1I154B [IK60 | IIK75 I'T13
JlekpeMeHT 3aTyxaHusl, d, Ml 0,24 0,05 0,04 0,02

5. CpenHsist cKOpOCTh OypeHws mimypa (CKBaXHHBI) 10 TTyOUHBI L:

Val1-e9L)
Iﬁr:p == M/MHH. (13)
Bypunvhvle mawunsl yOapHo-8pawameibHo2o 6ypeHus.

1. OnruManpHas dYacToTa BpalIeHUS OYpOBOrO HMHCTPYMEHTa (JJIsi IIIMYPOB M CKBAXUH
nuamerpom d = 35 + 80 mm):

Ngp = 145/ d, ct. (14)
2. OnTuMalbHOE 0CEBOE YCHUIIHE.
Pexomennayercs B npegenax: Poc =5 + 8 kH.

3. HayanpHas MexaHu4eckas (TeopeTH4eckasi) CKOpoCcTb OypeHHUs:

34,z
V, = e M/MHH. (15)

OcranbHble MapaMeTpsl onpezaenstores no Gopmynam (12) u (13).
IIpouszeooumenvHocms OYPUTLHBIX YCMAHOBOK

1. Texauyeckas IMPONU3BOAUTCIIBHOCTDH 6prIJ'IBHOI>i YCTAHOBKH:

_ 60K RE,
Q'Iex - al 1 E+TE+T35, M/4, (16)
B

— —F7 tT—
Val(1—e~ 0L} " vy L

rae Kr = 0,9 - koaddumenT roroBHOCTH YCTaHOBKH; R - KomM4ecTBO OypHIIBHBIX MalldH Ha
OypunbHO# ycraHoBKe; K, - Ko3(h(dUIIMEHT ONHOBPEMEHHOCTH padOThl OypUIBHBIX MAIHH,
NPUHUMAETCS B 3aBUCHMOCTH OT X KOJIMYECTBA!

R 1 2 3
Ko 1 0,8 0,7

Vox - CKOpocTh oOpaTHOro xona OypuibHON TonoBkH, M/MHUH (Vox = 5 + 6 M/MuH); Ts -



MPOJIOJKUTENBHOCTh 3aMeHbl KOpoHkH, MUH (0,7 + 1,0 MuH); B - CTOMKOCTH KOPOHKH Ha OJHY
3atouky, M (B = 15 + 50 M B 3aBUCUMOCTH OT KpemocTH mopon); Tu - MpOAOIKUTEITHHOCTD
HaBeleHUs OypuibHOW TOJNIOBKM Ha ouepenanoil mmyp, muH (Ty = 0,5 + 1,0); Ty -
MIPOJIOJDKUTENILHOCTE 3a0ypuBanus mimypa, MuUH (Tss = 1 + 2); L - rimyOuna mmypa, M
(ompenensieTcst TEXHUYECKUMH BO3MOXKHOCTSIMU OYpUIIbHOM YCTAaHOBKH).

2. DKCIulyaTallMOHHAs IPOM3BOAUTEILHOCTh OYPUIIBHOM YCTaHOBKHU:

Q _ I:Tu:'rvt_-rr[a._Tl:lr[]Kr'Kl:lR / (17)
3 ol 1 T3 TEI:+'-TE+T I:Im’ M CMCH.,
vE.:l-g—ﬂL;+vux+E: * mL

rae Tus - TOPOAOIKUTENBHOCTh MOArOTOBUTEIHHO-3aKIIOYUTEIBHBIX ONepaluid, 4 (MOXKHO
npuHUMath Tn; = 15 + 20 MuH); Ton - NPOJOIIKUTENBHOCT IIPOCTOEB 110 OPraHU3aLMOHHBIM
MpUYHHAM, MUH (MOXHO MPUHUMATh Ton = 20 + 40 muH); Ty - BpemMs meperoHa yCTaHOBKHU U3
OJTHOTO B JIpyroi 3a0o0i, MuH (npu paboTe OypHIIbHOW YCTAaHOBKH B 0HOM 3aboe T, = 0); m -
YHCIIO IITYpPOB B 3a00€.

1.4. BiGop norpy304HbIX MallIuH

[Torpy3ka TOpHOW Macchl SBIS€TCS OJHUM U3 Haubojee TPYIOEMKHX IPOLECCOB
npoxorueckoro nukia u 3auumaet 30 + 40 % ero npoaoJKUTEIBHOCTH.

Jl1s morpy3ku ropHO# Macchl IPUMEHSIIOT IOTPY304HbIE MAILIMHBI ABYX THIIOB: KOBIIOBbIE
(mepuoauYecKoro JEHCTBHS) M C HarpeOarImUMH JanamMu (HempepbIBHOTO JjeiicTtBus). Ha
PYIHBIX IIaxTaXx HauOoJbllIee PACHPOCTPAHEHUE TOIYYWIM MOrPy304YHbIE MaIllMHbI Ha
PENbCOBOM XOJy C MPSMOIl 3aiHel pa3rpy3Koil KOBIIIA, HA THEBMOKOJIECHOM XOay — ¢ OOKOBOIA
HOTPY3KOH.

[Torpy3o4Hble MallIMHBI CTYNIEHYATOMN MOTPY3KOi TOPHON MAcChl MO3BOJISIOT HCIIOIb30BATh
BaroHETKU Pa3IMYHOM BMECTUMOCTU M 00ECIIEUUBAIOT UX PABHOMEPHYIO 3arpy3Ky 0e3 pyyHOro
pa3paBHUBAHUS.

[Torpy3o4Hble MalIMHbI HEMIPEPHIBHOTO JEHCTBUS UMEIOT CTYNEHYATYIO MOTPY3KY FOPHOM
MacChl U TYCEHUYHBIA XOJI.

J171 IOBBIIIEHNUS SKCIITyaTallMOHHON IPOU3BOAUTEILHOCTH MTOTPY30YHBIX MAIlIUH HIUPOKO
IIPUMEHSIIOTCS JICHTOUHBIE IIEPETPYKATEIH.

OCHOBHBIMHU KPUTEPUSMHU BbIOOpA MOTPY30YHBIX MAIIUH SIBIISIFOTCS:

* KpernocTh U abpa3uBHOCTh TOPHOT'O MACCHUBA;

* CJIe)KMBAEMOCTh, 0OBOJIHEHHOCTh U KyCKOBaTOCTh TOPHOM Macchl;

* IIMpPHUHA, BBICOTA U IIOLIA/(b TIONEPEYHOTO CEUEHUSI TOPHOM BBIPAOOTKHY;

* BUJ] IPUMEHSIEMOU SHEPTHH;

* HaJIM4YXE PEIBCOBBIX MMYTEH U UX YUCIIO.

[Torpy3o4nast MammHa JOJKHA OOecleynBaTh MaKCUMAJIbHBI YPOBEHb MEXaHM3AlUH
NOTPY3KH TOPOJBI, BBICOKYIO IPOM3BOJUTENIBHOCTh TPYyAAa U 3aJaHHYIO CKOpPOCTH ITPOBEIEHUS
BbIPa0OTKH C MUHUMAJIbHON CTOMMOCTBIO.

Jlns morpy3ku abpa3uBHOM ropHON Macchl J1I000H KPernocTu cieayeT NPUMEHSTh MaIIUHBI
MEPUOUYECKOTO JEHCTBUS.

Ecnun neaOpasuBHas ropHas mMacca He OOBOJHEHA, HE CKJIOHHA K CIEXUBAEMOCTH, a
kodp¢uimeHT ee Kpemocth He mnpesbimaer f = 16, nenecooOpasHO NpPUMEHATH Oosee
IIPOU3BOUTENIBHBIE MALLIMHBI HEIPEPBIBHOIO AEMCTBHUSL.

[TIpu BbIOOpE MOrpY304HOM MAIIUMHBI NEPUOAUYECKOTO IEHCTBHUS Ha PEIbCOBOM XOIYy
HE00X0/IMMO PYKOBOJICTBOBATHCS CIETYIOIIUMH COOOPAKEHUSIMU:

* mupUHa (POHTA MOrPY3KH MaIIMHBI HE JOJKHA OBITh MEHbBIIE HIMPUHBI BHIPAOOTKH
BYEpHE (B MPOXOJIKE) MO MOYBE BO - M30€kKaHUU PYUYHOU yOOpKH MOPOBI Y OOKOB BBHIPAOOTKH;
pa3HuIa UPUHBI (PPOHTA MOTPY3KU M LIMPUHBI BBHIPAaOOTKH IO MOYBE JOIMYycKaeTcs He Oolee
yeM Ha 20 %;



* BBICOTA MALIMHBI B pa00YeM IOJIOKEHUH (MaKCUMallbHas BBICOTA) I0JDKHA OBITH MEHBILIE
BBICOTHI BEIPAOOTKH OT TOJIOBKH PEIBCOB 10 KPOBJIU (TIPH OTCYTCTBUH KPEIIN) WIIH 10 KPEIH He
MEHEE YeM Ha 5 CM;

*0Ch BBIPAaOOTKM B TpH3a0OWHON 30HE MJOJDKHA COBIAZaTh C OCBIO BPEMEHHOTO
PENBCOBOTO MYTH ISl HCIIOJIb30BAaHUS BCEro (PPOHTA MOTPY3KU MAIIUHBI.

Bricora BbIpaboTKH 1,8 M SBISIETCSI JOCTATOYHOM JUIS MPUMEHEHHS MAIIMH HENPEPHIBHOTO
JeMCTBUS, a HAINYHE PEIbCOBBIX IyTEeH HE MPETATCTBYET UX IMPUMEHEHUIO.

@poHT MOrpy3KM MallMH Ha TYCEHHYHOM XOAYy HEOTpaHW4YeH, BCIEACTBHE YEro HX
NPUMEHSIOT B IBYXITYTEBBIX BBIPA0OTKAX.

[Ipn mpoBeneHNM BBIPAOOTOK HEOOJBIIOTO CEYEHUS MOTYT IPUMEHSTHCS IMOTPY30YHBIC
MaIllMHbI C HABECHBIM OYpOBBIM 000pyA0BaHUEM (OypOIOrpy304YHbIE MAIIUHBI).

1.5. PacuéTr npon3BOAUTEILHOCTH IOTPY304YHbBIX MALIMH
NEepUOIMYECKOro AeHCTBUSA

1. Texanueckas IMPOU3BOAUTCIbHOCTD!:

60V, K, o,
Qrex =~ Thhamm, (18)

0
rae Vi - MKOCTh KOBIIA TIOTPY304HOM MammHbL, M>; Ky - KOdQ(HUIMEHT HAMOMHEHNS KOBIIA
TOPHOM Macchl; ty - MPOAOIHKUTENBHOCTh OJHOTO IIMKJIA JBMKEHHUS KOBIIA, C; Pp - IUIOTHOCTH
Pa3pHIXJIEHHON FOPHOI Macchl, T/M>:

P = pu / Kp, T/M%; (19)

rfie pu - IJIOTHOCTh HepeceKaeMbIX BhIPabOTKOi mopon B Maccuse, T/M%; Kp - kodddurment
pa3pbIXJICHUS IOPOJL:

K, =0,16,/f + 1,34 (20)

2. Ko puumeHT HanoIHEHUs KOBILIA!
KH = KT'KM, (21)

rae Ky u Ky - ko3dduiimenTsl, yduThIBaOIMIME TOPHO-TEOJIOTHYECKHE U TOPHOTEXHHUYECKUE
ycioBus (Tabn. 6 u 7).

Tabnuna 6 - 3nauenue koxppunuenta Kt

I110THOCTE pa3phIXIIEHHON 3nauenue ko3pduimenra Kt
TOpHOMN CpenHsist KyCKOBaTOCTh (MM) TOPHOM Macchl, acp
MAcChl, T/M°, pp 100 200 300 400
1,5 1 0,8 0,6 0,3
2 0,9 0,7 0,5 0,25
2,5 0,75 0,6 0,4 0,2
3 0,6 0,45 0,35 0,15




Tabnuna 7 - 3nauenue kodpdunuenta Ky

. 3nauenne kodpdurmenrta Ky
CuenHoii Bec "

samast. KH. Ge CpenHsist KyCKOBaTOCTh (MM) TOPHOM Macchl, acp
S 100 200 300 400
15+ 30 0,4 0,3 0,25 0,15
30 + 50 0,65 0,45 0,36 0,25
50+ 70 0,85 0,65 0,45 0,35
=>70 1 0,75 0,55 0,4

3. :‘)KCHHyaTaHI/IOHHaﬂ IMPOU3BOAUTCIIBHOCTD HOI‘py30‘IHOI>i MalllMHBbI:

Q, = 3600 Gylts, T/4ac; (22)

te =ty +1t, + 1, c; (23)

116Gty 24

L VKKEPP’ ( )
2L

t, = Ep + L., C (25)

tc= tp/n, C, (26)

rae Gg - Ipy3010IbeMHOCTD BaroHa, T; (s - MPOI0DKUTEILHOCTh MMOTPY3KH OJHOTO BaroHa, ¢; to
— TPOJOJDKUTEIBHOCTh OOMEHa BaroHa, c¢; ¢ — NPOJODKUTENIBHOCTh CMEHBI COCTaBa,
OTHECCHHOEC K OJHOMY BaroHy, ¢; Uy — MPOJOJDKUTEIBHOCTh HAIOJIHEHWs BaroHa, ¢; L —
paccTosiHAE OT MAIlMHBI JI0 MyHKTa oOMEHa BaroHOB, M; V¢ — CPEIHSAS CKOPOCTh OTKATKH
BaroHos, m/c (Bpyunyto 0,6 + 1,0; snektpoBozom - 1,5 + 3,0); tcy — BpeMs Ha pacIenky
BaroHOB, MPUIICTIKY K MaIlIMHE W TPHUIETIKY K COCTaBYy, C; {, — BpEMEHHON HMHTEPBAT MEKIY
nojiayell COCTaBOB IO/ TOTPY3KY, C (Ompenensercs YAaJeHHOCThIO Pa3MHUHOBKH OT 3a00s
BBIPAOOTKH); N — KOJUYECTBO BAroHOB B COCTaBe (OMpeAeseTcs CXeMOW Npu3aboHHOTrO
TPAHCIIOPTA).

1.6. Pacuét npon3BOAUTEILHOCTH OTPY304YHBIX MAIITMH
HENPEPBIBHOTO AEUCTBUS

1. TeopeTuueckast IPOU3BOAUTEILHOCTD MOTPY30YHON MAIIIHHBI:
Q =60 F-V;, M®/mun, 27)

rie F — muomans cedeHMs TOTOKAa HACHITHOTO Ipy3a, 3abmpaemoro u3 mrabens, M2 Vs —
CpenHss CKOPOCTh 3aXBaTa rpy3a, M/C.

2. I[lpuBeneHHbI yron oTkoca mTadess TOpHON MacChl:

® = ¢o * P, rpanyc, (28)
A€ Qo - YCPETHCHHBIM aOCOJIOTHBIM yroa OTKoca InTabenss TOPHOM MaccChl, Tpaayc
(onpenensercs 0O0BEMOM U BEIMYMHOM pa3Opoca OTOWTOW TOpPHOM Macchl, W UIMPUHOMN

BBIPAOOTKH); [B - yron HakJIOHA BBIPAOOTKH, TPAIYC; «+» - MPU pabOTEe CBEPXY BHU3; «-»- MPH
paboTe CHU3Y BBEPX.



3. Koa(dumumenT 3axBara morpy304Hoi MaliHbIL:

Ketge
= I—T}’ (29)
yerfih

rae Ki - koaddunuent, yuutsiBaronuii cnocod 3axpara rpysa (mis 6okoBoro 3axBara Ki =
0,68); p — MIOTHOCTH OTOMTOH TopHOit Macchl, T/M°; f - kKoddduiment kpenoctu mopox; a -
CpemHsisi KyCKOBAaTOCTh MOPHOM Macchl, M (MokHO mpuHHUMaTh a = 0,15-0,2); H - BeicoTa
mtabesisi TOpHOU Macchl (OTPeeNIeTCs ¢ y4eTOM pazdpoca MOpPOIbI), M.
4. TexHu4eckasi POU3BOJUTEIHLHOCTD MOTPY30UHON MAIIUHBL:

Qrex = v Q, M°/muH. (30)
5. Yucroe Bpems MOrpy3KH BCEH Moposl B 3a00¢€:

Tr[ = Sr[p L]_]_[ K]_]_[ Kp / QTSX; MI/IH, (31)

rie Sup - ceueHHe BHIPaOOTKH B MPOXojke, M2, Ly - rmy6una mmypos, M; K - Kodddurment
UCIMOJIb30BaHus WypoB; K, — k03 duiueHT pa3ppixiieHus Nopo.

6. IIpoI0IDKUTETBHOCTS MAHEBPHPOBAHHUS ITOTPY30YHOM MaIlIMHBL:
T, =(2-1 2
w =\ T, MUH, (32)
3

rae B - cpeassis mupuHa BbIpaOOTKH, M; L; - mMpuHa 3aX0AKu (MUTATEN) MAIIUHbL, M; ty -
IIPOJOJDKUTEIBLHOCTD OJHOM NEPECTAHOBKY MAIIMHBI, MHUH.

H
2Ly, EDJE.P+?N+4-LM

t,= - , MHH, (33)

e H — BrICOTA BLIpa6OTKI/I B IIPOXOOKE, M; Ly - monHas JJIMHAa MAlllMHBI, M; Vu - CKOpPOCTb
MaHCBPOBOI'0O NCPECABUIKCHUSA MAllIMHBI, M/MHH.

7. BpeMst BCnOMOTraTeNbHbIX ONEPALIMIA:

Ts = t1 + t2, MuH; (34)

SLDJ Kl:u ELDTK
t; = (—zv o 1) (—V + EDﬁM), MHUH; (35)
to=2 Lu/ Vu, MuH, (36)

r7ie t1 - BpeMsl IPOCTOSI TIOTPY30YHOH MAaIIWHBI Ha MEePHOABI 00MEHa TPAHCIIOPTHBIX COCYIOB
O] TIOTPY3KOM, MUH; t2 - BpeMs IOJAX0Jla MAalIMHBI K 320010 U ee 0TXO/Aa Ul MPOU3BOJICTBA
OYpPOB3PHIBHEIX pabOT, MUH; Z — YHCJIO BATOHETOK B COCTaBe; Vj — EMKOCTh BArOHETKH, M°; Lo
— CpeJlHEE PACCTOSIHUE OTKATKH BarOHETOK, M; Vo — CPEIHASA CKOPOCTb OTKATKU, M/MUH; toom —
MPOJOKUTEILHOCTh MAHEBPUPOBAHUSA Ha OOMEHHOM NyHKTe, MUH; Ly — paccrosiHue orxona
NOrPY30YHOM MaIIMHbI OT 320051, M (00b14HO Ly = 30 + 50 m).



8. IlomHOE pacueTHOE BpeMs MAILIMHHOM MOTpYy3KU:

T=Tu+ Ty + Ts, Mun. (37)
9. DkcmyaraoHHasi MPOU3BOAUTEIBLHOCTh IOTPY304HOM MAIlIMHBIL:
Q3 = 60 Snp'L]J_['K]J_[ p / T, T/q. (38)

1.7. Be160p morpy304HO-TPaHCHOPTHBIX MaIlIuH

Jliss mpoBeleHUS TMOATOTOBUTEIBHBIX BBIPAOOTOK PA3TMYHOTO HA3HAYCHUS MOTYT
MPUMEHSTHCS OTPY30UHO-TPAHCIIOPTHBIE MAIIMHBI ABYX THIOB: KOBIIOBO-OyHKepHbIe (IITM) n
koBuoBble (I1/IM).

Mammunabl tuna [IT uMeroT morpy304HbIi KOBII HEOOJBIIONH BMECTUMOCTH IS 3arPy3KH
Ky30Ba U TpEIHA3HAYCHBI I TPAHCIIOPTHPOBAHMS TOPHON Macchl Ha OOJbBIIHNE PACCTOSHUS,
yeM MamnHbl Tina [1J] Takoro ke Tunopasmepa, HO UMEIOIIHNE TPY30HECYIIUH KOBIIL.

Bb160p norpy304HO-TpaHCHOPTHBIX MAIlIMH MOKHO ITPOU3BOAUTH O Tadi. 8 u 9.

Tab6smma 8 - O6nactu npuMeHeHus KoBioBbix [1TM

[TapameTpsl 3Ha4yeHne mapaMeTpoB

BmecTtumocTh KoBIIIa 1+2 2+3 o 4 Jlo 6 6+8
EOHHHHHOHHH“ YO 0,25+03 | 04+05 | 05+0,6 | 065708 | 09+1,0
[TapameTpsl
JOCTaBOYHBIX
BBIPa0OTOK: 6 8,9 12 14 | 18

- IIomap cedenus, M2| 3.5+ 4,0 5+7 7+10 6+ 16

- BBICOTA, M 20+31 3,2 3,7 4 4,2

- HpHHa, M 1229 | 12+26 15 15 + 17 24

- YKJIOH, TPajIyc
JlyimHa nOCTaBKH, M 100 + 150 200 300 400 500

Tabnuna 9 - O6nactu npUMeHeHHs KOBIIOBO-OyHKepHBIX [1TM
[TapameTpsl 3HayeHue napaMmeTpoB

BMecTHMOCTb KOBIIA, M° 1 2,5 6
KoHaunuoHHbIH KYCOK, M 0,2+0,3 0,4-+05 0,5+0,6
[TapameTpsl JOCTAaBOYHBIX BHIPAOOTOK:

- TUIOIIA/Ib CEUCHMUS, M2 6 8,5 12

- BBICOTa, M 3,5 4 7+8

- IIUPHUHA, M 2,6 3,6 4

- YKJIOH, Tpaayc 7+12
JlinHa 1ocraBKu, M 150 | 300 | 600

1.8. Pacu€t npousBoauTenbHOCTH KOBIIOBBIX [ITM
1. Texunueckas nponzBoauTenbHOCTh [ITM:
60V, K,
— ETHE 3
Q’IE}X Tu;Hp s M /‘—I, (39)

rae Vi - emkocts kobima ITTM, m3; K, = 1,4 + 2,3 — ko3 dUIMEHT pa3phIXIeHns TOPHOKR Macchl;
Tp - mpogomxkurenbHocTh 1uKIa padotel [ITM, muH.; Kux - ko3 duLineHT HanmoaHeHus KoBIIa
IITM, KOTOpBI! IPUHUMAETCS B 3aBUCUMOCTH OT CBOMCTB PYIbIL:



Tun pye! KpyrHoKycKoBas BiaxxHas, Menxkas (mo 50
ChIMTyYast MM)
3navyenne Kix 08+11 0,55 +0,7 0,55 +0,75
2. [MpogomxutensHOCTD IUKIA padoTsl [ITM:
Tu = tu + tpasr + tp, MuH; (40)
ty = 47,7 Ky dep? | G, MuH; (41)
tpasr = 0,133 G°°, mum; (42)
fy= O O @
rae ty — IpoOAOIKUTENBHOCTh HUKIIA HanonHeHus koBwa [1TM, mus; dep — cpennuit

TUaMeTp morpyxaemoro Kycka noponsl, M; Ky = 1,25 + 1,35 — koo dunment, yauThiBaromun
YBEJIMUCHUE TIPOJODKATEIIPHOCTH IUKJIA YEPIaHus B 3aBUCHMOCTH OT KYCKOBAaTOCTH TOPHOU
maccel; G — daktuueckas rpy30noabEMHOCTE [ITM, T; tpasr - IPOJOKUTEILHOCTD PA3rpy3Ku
KOBIIA, MUH; tp - nponmosmkutenbHOoCcTh peiica IITM, mun; L — paccrosHue
TPaHCTIOPTUPOBaHUSI TOPHON Maccel, M; Vi, Vi - cpennue ckopoctu npwkenust [ITM ¢ rpyzom
U TIOPOXHAKOM, KM/4 (MoxHO mpuHEMate V. = 10, Vi = 15); K - xkoaddumment,
YUUTBHIBAIOIIMHA CPETHEXO0IOBYIO CKOPOCTh JBUKECHHS MAITUHBI:

Paccrostane Tpancnopruposanus L, m | <= 300 | > 300
Koadpdurment Kex 0,8 0,75

3. DKcIUTyaTallMOHHAs MPOU3BOAUTENBHOCTD [ITM:
Q3 = QTCX KI/I (TCM = Tng), MS/CMeHy, (44)

rnie Ky = 0,8 + 1,0 - ko3dduniveHT HCIonb30BaHUs TPY30MOIABEMHOCTH MAmIuHbL, Tey -
MPOJODKATEILHOCTE CMeHBI, 4; Ty = 0,7 + 0,8 4 — MpOMOIDKUTEIBEHOCTh BBITTOJIHEHUS
MOJITOTOBUTENBHO-3aKITIOYUTENBHBIX OMEpaIlHii.

1.9. PacuéT npon3BOAUTENBHOCTH KOBIIOBO - OyHKepHbIX [ITM

1 Texaunueckas nmpon3BoguTeNbHOCTS [ITM:

. EUVEKEE

QTE:X Wa

M4, (45)

2. llpopomxuTenbHOCTD UK padoTsl [TTM:

Ty =ty + tpasr + tp, MUH; (46)
VEKEEtHKMKEE
— _bebn e er 47
ty v, T/4, (47)

rae ty — NpoIoJKUTENbHOCTh HanoidHeHus: OyHkepa [ITM, MuH; tpasr — IPOJOIIKUTENBHOCTD
pasrpy3ku OyHKepa, MUH (MOKHO MIPUHUMATh: JUISI MAIIMH C ONPOKUAHBIM OYHKEpOM: fpayr = 1 +
1,66, ¢ TOHHBIM KOHBEHEPOM: lpar = 2 + 3 MuH); 1, - mpomomkuTenbHOCTH peiica [ITM, Mun



(cm. dopmyny 43); Ve - eMkocTh Oynkepa MamuHbl, M°; Kus - KOd((GUIMEHT HanoMHEHHUs
Oynkepa (MoxkHO npuHuMath: Kus = 0,75 + 1,0); ty - mpoao/mKATEIBHOCTD IMKIIA KOBIIA, MHH
(Mmoxxno mpunumarb: t; = 0,12 + 0,2 mun); Ky - ko3¢ ¢unment maneBpoB B 3a00e (MOXKHO
npuauMath: Ky =1,2 +1,3); Kk - koaddunmeHT HanoJHEeHUs KOBIIa (MOXHO TPUHUMATh: Kix
= 0,8 + 1,25); Vi - emxocth koBma IITM, m3; Kir - K03 uruent, yauTriBaronmii
HAIOJIHEHUE KOBIIIA B 3aBUCUMOCTH OT BbIXOJ1a Herabapwura:

Beixon verabaputa, Vi, % | <=5 | <=10 | <=15| > 15
Koaddumuent K, 1 1,2 1,3 1,4

3. DKcIulyaTtalimoHHas Ipou3BOAUTEIbHOCTh [ITM.
Omnpenensiercs o Gopmyne 44.

2. IOPAOK BBIITIOJIHEHUA PABOTbI

1. ITo karanoraM ropHOW TEXHHKH W JIEKIUSAM U3YYUTh KOHCTPYKLUWU U MPUHIMIIEI ACUCTBUSL
TOPHOIPOXOIYECKOI0 000PYAOBAHMUSL.

2.060CcHOBaTh M BEIOpATh PallMOHAIBHBIN CITOCOO OypeHusl.

3. O0ocHOBaTh U BbIOpaTh OypOBYIO MalllMHY, OypOBOH MHCTPYMEHT U OYpUIIbHYIO YCTAHOBKY.
4. PaccunTaTh TEXHOJIIOTMYECKHE TIapaMeTphl OypOBOW MAIIMHBI, TEXHHUYECKYI0 U
9KCIUTYaTallMOHHYIO IPOU3BOAUTENILHOCTh OYPHIIBHOM YCTaHOBKH.

5. OOocHoBaTh W BHIOpaTh MOTPY30YHYI0 (WIM TOTPY30YHO-TPAHCIIOPTHYIO) MAIIUHY,
paccuuTaTh €€ TEXHUUECKYIO U HKCIUTYaTallMOHHYIO IPOU3BOIUTEIILHOCTb.

6. O00CHOBaTh U BHIOPATH 3apSAIUMK U CPEICTBA MEXAHU3ALUU BO3BEICHHS TOCTOSTHHOM KpPEIH.



INPAKTUYECKASA PABOTA Ne 4
BBIBOP U PACUET I'OPHBIX KPEIIEA

Llenb paOoOThI: MPUOOPETEHHE CTYJACHTAMH IMPAKTUYCCKUX HABBIKOB IO BBIOOPY BHIOB
KpEIu U pacueTy ee mapaMeTpoB.

3amaun paboTHI:

* ONIPEJICIICHUE YCTOMYUBOCTH TOPHOUM BRIPAOOTKHU IO SHEPreTHIeCKoMy Kod(puimenry;

* BBIOOP M pacyeT TOPHOM KPEH BEIPAOOTKH.

1. TEOPETUYECKUE CBEJIEHUA
1.1. Beibop tuna xpenu

[IpenBapuTenbHO BBIOPATh TUI KPEMH MOXKHO MO SHEpreTHYeckoMy kodhduimenty 3amnaca
IIPOYHOCTH MOPOJ] HAa KOHTYpE TOPHOM BBIPAOOTKHU:

N> = Uew / Us; 1)
Uew = (Ki Uesc + Ur), MJTox/m?,; 2)
Ur = p g H, MIx/m>. 3)

rae N, — dHepreTmdeckuid kKoddduimeHT 3amaca MPOYHOCTH MOPOJ HAa KOHTYpE TOpPHOU
BBIpAOOTKH; Ucw - YJEJIbHAs SHEPro€éMKOCTh pa3pyLIECHHs TOPHOTO MacCuBa IpPHU CKATHH,
MI[)K/M3; Ur - yAenbHas NOTEHUHAJIbHAs DSHEPrusi CUJI TpPaBUTALUU, MI[)K/MS; K: —
KO3(PULHUEHT CHUKEHUS YIeIbHON S3HEPrOEMKOCTH pa3pyIIEHUs: FTOPHOIO MacCcuBa MPU CKaTUU
npy HaTM4Iuu B HEM TperuH (MoxHO npuHuMath K; = 0,85-1,0); Ucx - yaenpHas JHEPro€MKOCTb
paspylleHust TOPHBIX TOpoA Hpu cxatuu, MJIx/m3, MoxkHO mpuHHMMaTh Uex = 10 f (F —
K09(Q(HUIMEHT KPENOCTH HOPOA); P — IIOTHOCTh TOPOJ Haleraromei Tommu, T/m°, ¢ = 9,81
M/c? — ycKopeHHe cBOGOHOTO MajeHus; H — rry6una 3a105KeHus TOPHOi BHIPAOOTKH, KM.

Pexomennmanuu 1mo BBIOOpY THIIa Kpemu MO SHEpreThdeckoMy Kod((UIMEeHTy 3amaca
IPOYHOCTH MOPOJ HAa KOHTYpe FOPHOM BBIPAOOTKM NPUBEACHBI B Tabnuile 1.

Tabnuua 1 - Beibop Tuna kpenu mo sHepreTuyeckomy kod3h uiueHTy 3amnaca NpoyHOCTH

OpOA
3HavyeHue Kareropus HapyuieHHOCTH
HHEPTETUIECKOTO TOPHBIX TIOPOJ Pexomennanmu o BeIOOpY THITA
ko3 dunmeHTa 3amnaca Kpenu

IIPOYHOCTH IMOPOA

Kpenp Moxer otcyrctBoBaTh. Ilpu
HATAYAH WHTECHCUBHOU
TPELIMHOBATOCTH, 3aI0JIHEHHOM
MUHEpPAIBGHBIM BEIIECTBOM MEHbIIEH
MPOYHOCTH, YE€M MOPOAHBIM MaccuB,
1enecoo0pa3Ho MpUMEHEHHUE TOHKOTO
CII0s TOpPKpeTOeToHa WIN
noumMepOeToHa

Kpens moxer orcyrcrBoBath. Ilpn
HAJIMYUM OTKPHITON TPEUIMHOBATOCTH
1enecoo0pa3Ho pUMEHEHNE
TOPKPETOETOHA TOJIIMHON 0 3 cM
12=<n,<18 ] IenecoobpazHo MIPUMEHCHUE

n,>=20

18=<n,<20




TOPKpETOEeTOHA WJIM HaOpPHI3rOEeTOHA
TONKUHON 3 + 5 cMm
LenecooOpa3zno MIPUMEHEHUE
HaOPBI3rOETOHHOU W
4=<n, <12 KOMOMHHMPOBaHHOU Kpenu u3
Kene300eTOHHBIX CTOCK
(CTayilemoMMMEPHBIX ~ aHKEPOB) M
HaOpBI3roeToHa
LenecooOpa3zno MIpUMEHEHUE
KOMOMHHPOBAHHOW KPEMH U3 aHKEPOB
3=<n,<4 Il U HaOpepBRrOeTOHa WM apOYHOU
METAJUIMYECKOW IOJATIMBOM Kpenu
U3 criennpohus
Lenecoobpazno IpUMEHEHHE
ApOYHOM METAJUIMYECKOM Kpemu u3
1=<n,<3 crieurnpodus WIN
KOMOMHHMPOBAHHOW KpEIU U3 aHKEPOB
Y METAUTHYECKUX PaM
v IenecooOpa3no MIPUMEHEHUE
KOMOMHHPOBAHHOW KPEITU U3 aHKEPOB
n <1 U METAITMYECKUX paM C TaMIIOHaKEeM
IPOCTPAHCTBA MEXIY Kpemblo W
TOPHBIM MAacCHUBOM  TBEPJCIOIINMHU
MaTepHraJaMu

1.2. Pacuét aHkepHOl Kpenu

Ha pynepix mraxtax ©HauOoOJNIbIIEe pPACIpPOCTPAHEHHE TMONydYWiIa Kele300eTOHHas,
CTaJICTIONIMMEPHAs, CAMO3AKPEILISIONIAsCS aHKEPHAs KPEITb.

1. Hecymasi crtocOOHOCTh CTEPXKHSI KeJIe300€TOHHOTO WM CTAJICTIONIMMEPHOTO aHKepa U3
YCIIOBUS €T0 MPOYHOCTH Ha Pa3phIB:

P. =nr? Ry, MH, (4)

Ie I — paauyc CTepXKHS aHKEpHOU KpenHu (pekomeHayemslid nuamerp He meHee 0,016 m),
M; Rp —pacuérHoe conpoTuBiieHne MaTepuaia cTepxHs pactsxeHuto, MlIla (tadam. 2).

Tabmuna 2 - Pacu€THOE CONPOTHBIICHUE MaTepralia CTEPIKHS PACTIKCHHIIO
Cranb Kitacc A - | Kitacc A - 1l Kiacc A - I
Rp, MIla 210 270 360

2. Hecymas cnocoOHOCTh 3aMKa aHKEPHOW Kpemu W3 YCIOBUS CABUTa OeToHa
(momuMepOeTOHa) OTHOCUTENFHO CTEHOK IIIITypa:

P;=7ndw o Ly m, MH, (5)

rae Ow - amamerp mimypa, M; © - yACIbHOE CIeruieHHe OeToHa (mojauMMepOeToHa) C
noponoii, MlIla (ta6x. 3); Ls - minHa 3aaeTKu CTepKHS Kpenu, M (B MOTUMEpOETOHE BETUYHHY
L, moxHo mpunuMath paBHoir 0,25 + 0,3 M, a B 6eTOHE — HE MEHEE TTOJIOBUHBI JITTMHBI IIIITYPa);

M - KO3 PHUIHUEHT, YYUTHIBAIOIINN YCIOBUS pabOThI 3aMKa Kpenu (Tadi. 4).

Ta6J'II/II_Ia 3- VY aenpHOE ClLEIICHUE OceToHA U HOJ'II/IMep6eTOHa C pa3JIMYHbBIMHA TOPOJaMHU



VY nenbHOE cuierieHue ¢ nopoaou, ®, Mlla
IToponbt 6erona ¢ npoynocTsio 50 Mlla
noymmMepoOeToHa
MIpY BOJIOLIEMEHTHOM OTHOIIeHuu 0,5

UsBecTHsakM 1,0 3
[TopdupuTs 1,1 H.JI.
['panonroputsl 1,4 H.J.
Ciagisl 1,0 2+25
CkaJibHbIE U3BEP/KEHHBIE 10 3
MOPOJBI '

Tabnuua 4 - 3HaueHns ko3P PHUIKUEHTa, YIUTHIBAIOIIETO YCIOBHUS pabOTHI 3aMKa Kpenu

YcnoBus paboTsl CYXOH IIIT BJIQYKHBIU 11 Kamnéx u3 Imypa
3aMKa Kperu: yx yp yp yp
3Hauenue m 0,9 0,75 0,6

3. PacuérHas Hecyias CHoCOOHOCTh aHKepa:
P. = min (P, Ps), MH. (6)
4. IIOTHOCTH PacCTAaHOBKHU aHKEPOB B KPOBJIE BHIPAOOTKH:

SKP = qr—];ﬁ > M-Z’ (7)

a

rae (s — HOpMaTUBHAS Harpys3ka Ha Kperb co CTOPOHBI KpoBnu, MIla; n, = 1,2 — koadurnueHt
neperpy3Ku.

s =p g ARy, klla. (8)

ARp = (0,5*B)/tgo, m. 9

Rp =r |1+ Y, M. (10)
Uotp

rae ARp - paccTosiHME OT KOHTypa BBIpaOOTKM JI0 TPEIIMHBI OTPBIBA, M; R; - paccTosiHHE OT
[IEHTpa BBIPAOOTKHU JI0 TPEIIUHBI OTPBIBA, M; I — paauyc TOPHOW BHIPAOOTKHU, M (MIPHHUMAETCS
pPaBHBIM IIOJIOBUHE BBICOTHI BbIpaOOTKH); B — mmpuHa BbIpaOOTKM BuepHE, M; @ — Yroi
BHYTPEHHET0 TpeHusi nopoJ1 (MOXHO nmpuHUMarth 38-42 rpagyca).

5. PaccrosiHue MeXy aHKepaMH, PaCIOJI0KEHHBIMU B KPOBJI€ BEIPAOOTKH 1O KBaJApPaTHOM CETKe:

a=1/,/Se » M. (11)
D10 paccTtosiHre MOXeT cocTaBisTh 0,9 + 1,2 M u Oosee.

6. InnHa aHkepa B KpOBJIE:

La=ARp + Lar + Ly, M, (12)
rae Ls=0,3 + 0,4 M — BenmnuuHa 3ariy0JeHus aHKepa B MEHee TPEIIMHOBATYIO 30HY MOpoA; Ly
= 0,05 = 0,02 M — auuHaA BBICTYNAIOLIEH YacTH AaHKEpA, 3aBHUCSIIAs OT €ro KOHCTPYKLHU U

TOJIIIUHBI OTIOPHO-TIOIICPIKUBAIOIINX SJIEMEHTOB.
MunumanbHas anuHa ankepa coctaBisier 1,2 M (em. [TOCT 31559-2012), makcumanbsHas



—3 M (00b1yHO Lo =1,8+2,5Mm).

1.4. Pacuér OeToHHOM Kpenu

1. TonmuHa Kpenu B 3aMK€ CBOJIA.

TonmuHy Kpemu B 3aMKe CBOJIa MOXHO ONpeAenuTs mo dopmynam mpod.

[Tporonpsxonosa unu C.C. laBbi10Ba:

0

d, =06 Do

S

1+

— 22 bBbIP bBbIP , M,

[Gcm] Jiy2 h,

Pewip , M,
f

M.M.

(13)

(14)

rie Dpwp — MIMpHHA BBIPA0OTKU B CBETY, M; Gex — PACUETHOE CONMPOTHBIICHHE OETOHA CXKATHIO,
MlIla (tabn. 5); f — kosddunuent kpenoctu nopo; ho — BeicoTa cBoJa BHIPaOOTKU B CBETY, M
(MOXHO IPUHUMATH PaBHOM ho = Dyyp/3).

Tabmuua 5 - [Ipenensl MPOYHOCTH PAa3IMYHBIX MapoOK OETOHA

Mapka 6erona 150 200 250 300 350 400 500
ITpenen npounoctu, Mlla 15 20 25 30 35 40 50
Hpenen mpottoctH ia 7 9 11 | 135 | 155 | 175 | 215
oceBoe cxxartue, Mlla
TonmuHa Kpenu B 3aMKe CBO/A JOJbKHA ObITh HE MeHee 200 MMm.
2. TosmuHa CTEH Kpemu: t=(1,2+1,5) do, m. (15)

TonmuHa cTeH Kpenu He 10JKHA ObITh MeHee 250 MM.
TunoBeIMH macropTaMH KpeIUIEHUS BBIPAOOTOK JJIsl PYJHHKOB LIBETHOW METayUlypruu
TOJILIUHY MOHOJIUTHON OETOHHOM Kpenu MPUHUMAIOT 110 Tal. 6.

Tabnuna 6 - PekomeHnryemast ToJIMHa MOHOJMTHONW OETOHHOM Kpenu ¢ npoyHocThio 15 MIla

upuna Tonuwmnaa 6eToHHON Kpenu (MM) npu K03 @uLIMeHTe KPernocTH NopoJ
BBIPAOOTKH 3 4+6 7+8

B CBETY, M B CBOJIE B CTEHKAaxX B CBOJIE B CTEHKAaxX B CBOJIE B CTEHKAax
1800 + 2400 170 200 170 200 170 200
2401 + 3400 200 250 170 200 170 200
3401 + 4400 200 300 200 250 170 250
4401 + 4600 200 300 200 300 200 250
4601 + 5000 250 350 200 300 200 250
5001 + 5200 250 350 250 300 200 300
5201 + 5400 300 400 250 300 200 300

Tonmuny ¢yHnameHTa NMPUHUMAIOT paBHOW TOJIIMHE CTEHOK. Benuunua 3ariyOneHus
¢byHIaMeHTa B TOYBY BBIPaOOTKH CO CTOPOHBI BOJAOOTJIMBHOM KaHaBKu cocTaBisgeT 500 mwm, c
IIPOTUBOINOJIOXKHOU CTOPOHBI — 250 MM.

1.5. Pacuér HaOpbI3rOETOHHON Kpenu

1. TonmuHa Kpenu A7 BEIpaOOTKU MPSIMOYTOJIbHO-CBOIYATON ()OPMBI IIUPUHOMN 10 6 M:




5-035 |, M, (16)
mg [0p]

riae e — HOpMaTHBHAs Harpyska co cTopoHbl kpoBiu, MIla (cm. dopmyny 12); ms —
KO3 PHUIMEHT, YUUTHIBAIOUINHA YCI0BUS paboThl OeToHA (JIIs1 HEapMUPOBAHHOTO HAOPBI3TOETOHA
mes = 0,85, mus apmupoBanHoro — Mg = 1,0); [om] — pacuéTHOE CONMPOTHUBICHHE HAOPHI3rOCTOHA
pactspkenuto, Mlla (Tabu. 7).

Tabmuua 7 - PacuétHoe conpoTHBIEHNE HAOPBI3rOETOHA PACTKEHUIO
Mapka 6eToHa M200 M300 M400 M500
[Ipenen mpouHocTu GeToHa Ha cxxatue, Mlla 20 30 40 50
Comnpotusnenue HaOpbI3roeToHa
pactsokenuto, Mlla:
- IPY HAJTUYUHU ApMUPOBAHUS 1,0 1,2 1,4 1,6
- IPU OTCYTCTBUU aPMHUPOBAHUS 0,75 1,0 1,2 1,35

OKOHYATEIBLHO TOJIIMHY CJI0S HAOpPBI3TOCTOHHOW Kpernmu HEOoOXOIUMO NPHHHUMATH HE
MeHnee 30 MM.
CaoiicTBa HaOpBI3rOETOHA MIPUBEICHBI B TA0I. 8.

Tabnuma 8 - CoiicTBa HaOpHI3rOeTOHA

OTHOCUTENBHOE
Pacxon OTtckok maTepuana
coJiepKaHue Coneprxanue .
Mapka | nemMeHTa Ha 3 | OT BEepPTUKAJIBbHOI
3 . KpPYITHOTO 1eMeHTa Ha 1 M
O6erona | 1 wm° cyxoit . MOBEPXHOCTH,
3aIOTHATEIIS CyXOM CMeCH, KT 0 <
CMeCH, KT . % OT 00BEMaA
B CyXOM cMecHu
M300 250 0,2+0,3 300 + 350 10+ 12
M400 300 0,3+0,4 350 + 400 12+14
M500 350 0,4+0,5 450 + 520 16 + 20

[Tpu pacu€rHON TonIUHE CiOsS HAaOpBI3rOeTOHHOW Kpernu Oosnee 70 MM HEOOXOIHMMO
NPUMEHATh KOMOMHUPOBAHHYIO KPEIb.

1.6. Pacuér KOMOMHMPOBAaHHOU Kpenu

1. lnuna aHkepa:

B
L,=—+K,M, a7
NG

rae B — mmpuna BeIpaboTkH BuepHe, M; f — koadpuiment kpenoctu nopox; K — koappunmenrt,
YUUTBHIBAIOIIMH IIUPUHY BeIpaOOTKH (Tad:d. 9).

Tabmuna 9 - 3nauenus korpumeHTa, YUNTHIBAIOIIETO ITUPUHY BHIPAOOTKU
[[Tupuna BeIpabOTKH, M <=35 > 3,5
3navenne ko3¢ punmenta K 0,4-+0,5 0,15+0,2

2. IHTeHCUBHOCTh HAarpy3Ku Ha HAOPBI3TOETOHHYIO KPEMb MPH HAJTMYUU aHKEPOB:

e =17 - 108 a p g, MITa, (18)



I a — PaCCTOSTHUE MEXy aHkepamu (cM. ¢opmyny 11), M; p — 00bEMHAs Macca HaJETaroINX
TOpOJI, KI/M°.

3. Ilo dopmyne (20) ompenensercss TOMIMMHA HAOPBI3ArOCTOHHOTO MOKPHITHA. [lpu 3TOM
MUHUMAJIbHAS TOJIIIMHA MMOKPBITUS COCTABIISIET 2 CM.

1.7 Meraminyeckast apodHas [101aTIUBas KPelb

Pacuérnas cxema MeTayuiMuecKoi apoYHOM MOAATIMBOU KPEu NMpuBeieHa Ha puc. 2.1.

/

T Je

i

¢ ]
Pucynok 1 - Pacuérnas cxema apoyHOl OIaTIMBOM Kpenu

T

1. HpennonaraeMaﬂ BbBICOTA CBOZId €CTCCTBCHHOI'O paBHOBCCHUA:

_a
9o

Bes .M, (19)

rae a — HONynpoJET BHIPAOOTKH B MPOXOJKE, M; h ¢ — yron BHYTPEHHEro TPEHHUs HOpO[,
rpaayc (MOXHO MPUHUMATH B mpenaenax 38 — 42 rpaaycoB); tg ¢ - K03hUIMEHT BHYTPEHHETO
TPEHUs OPOJ.

2. VIHTEeHCHUBHOCTH TOPHOTO JIABJICHUS Ha | M IMIMPHUHBI BRIPAOOTKU:

q = bes Lk p g, H/M, (20)

rae Lkp — paccrosiHue MeXay paMaMH (IIar pacCTaHOBKHU KPEMH), M.
3. Ynpyruii otriop 60KOBBIX OPO/I:

Qy = 0,01 Kot q, H, (21)
rae Kor — koagduuneHT otnopa G0KOBBIX HOPO, MOKHO NMPHUHUMATh paBHBIM 6-7 - KpaTHOM

BEJIMYMHE TUIONIA/IU TIONIEPEYHOr0 CEUEHUS BBIPAOOTKH B CBETY.
4. I'opu30oHTANIBHBINA pacmop:

H=d bawr _Qr
8Ngwp  Nawp

.M, (22)

rae bepip, hBpP — HMIMPHHA OCHOBaHMSI M BBICOTA BBIPAOOTKH B CBETY, M; I — PaaHyC OCEBOIi
JIyTH KPEIH, M.
5. Peakuus onop:

A=B=0,5q bgsgp, H, (23)

6. KoopinHaThI OMTACHOTO CEYEHUS:



- abermcca: Xo = [T _w M, (24)

q

- OpAMHATa: Yo = > —X%,” +h> M, (25)

rae h — paccTosiHue OT MOYBBI BEIPAOOTKH JI0 LIEHTPA BEPXHEU JAYTH.
7. MakCUMaJIbHBIA M3rHOArOIMii MOMEHT:

_a(Pewe ) 9(Pse )y pLHwM, 26
M A( > Xo) 2( > xo] Hy,-Q, (Y, —h) (26)

8. MOMEHT CONPOTHUBJICHUS APKU:
W =10° Mmax / [GI/BF], CMS, (27)

I71I€ ou3r - AOMYCTUMOE HampsbkeHue Ha u3rn6d meramia (owsr = 150 — 270 MlIla). Beibop kpemnu
MO3KHO IPOU3BECTH MO AaHHBIM Tabnuua 10.

Ta6mumua 10 — Bei6op npoduns pamer CBIT

Howmep ITmomane Macca MOMEHT COPOTHUBIIEHHUS
npoduis MONIEPEUYHOTO KOOI KI/M OTHOCHUTEIBHO OCH
CBII CeueHUs BEIPaOOTKH pert, X—X, em®
14 6-10 14,7 40,7
17 To xe 17,1 50,3
19 Ho 11 19,2 61,3
22 10-15 21,9 74,8
27 15-20 27 100,2
9. Cuna 0ceBOro CoxkaTus
N =AXO+Q(bBHP—X jXO_H(yo_h)_Q (yo_h),H (28)
© r 2 °)r r Yooy
10. O6uiee HanMpsHKEHUE B OMTACHOM CEYCHHUH
o =M No MITa, (29)

° Wl Fl
rae W1 u F1- MOMEHT CONMPOTHUBIICHUS U TUIONIA/Ib CEUEHHUS MPUHATOTO CIIEUNpPOUIs apKu.

[Tpu cobmrofeHun ycnoBust G, > G, HpUHATas apka He Oyzaer nmpouyHoil. B aTom ciyudae

ClelyeT YMEHBIIUTh PACCTOSHUE MEXIY apKaMu WU MPUMEHHUTh CHpeunopuib ¢ OONbIIUMU
sgavenusmu W1 u Fi.

2. ITOPAJOK BBIITOJIHEHM A PABOTBI

1. TTo nabopaTopHBIM MaKeTaM M JEKIUSM H3yYUTh KOHCTPYKLHU KpereWl rOpu30HTAIbHBIX U
HaKJIOHHBIX BBIPAOOTOK.

2. Paccunrtarh mapaMeTpsl IPUHATON KPEIH.

3. Haueptuth B MacmTabe MpOEKTHOE MONEpPEeYHOe CeYeHUEe TOPHON BHIPAOOTKH C pacueTHBIMU
rapamMeTpaMu Kpemu.



) INPAKTUYECKAS PABOTA Ne 5
PACYET OPTAHMU3AIUU I'OPHOITPOXOAYECKHUX PABOT ITPU ITPOBEJEHHNUU
N KPEIVIEHUU I'OPU30HTAJIBHBIX U HAKJIOHHBIX BBIPABOTOK

1. TEOPETUYECKUWE CBEJIEHW A
1.1. OOuue cBeneHus

[Topsiiok BBIOIHEHUsT pabOYMX MPOLIECCOB U OMEpaIyil onpenenser GopMy opraHu3auu
IPOM3BOJICTBEHHOTO NpoLecca IPOBEIEHUS TOPHON BBIPAOOTKH.

Paznuuator cnenyromye GopMbl OpraHU3aIlK MPOU3BOACTBEHHOTO MPOLECCa: YUKIUUHYIO,
HOMOYHYI0 U YUKTIUYHYIO = NOMOYHYIO.

Luknuunas opeanuzayus XapaKTEpU3YETCsl MEPUOJUYECKUM IIOBTOPEHHEM BO BPEMEHHU
oIpesieN€HHOW COBOKYNHOCTH pabouux onepauus. Ilpu 3ToM oTnenbHble omepanuu BHYTpU
LIMKJIa MOTYT BBIIIOJHATHCS [1OCIIE0BATEIbHO WIH NapajuIeIbHO-110CIE0BaTENbHO. [IuKInuHas
OpraHu3anysi IMPOU3BOJCTBEHHOI'O IIpolecca MCIOJIb3yeTcs IpU  OypOB3pBIBHOM crocode
NPOBEICHUS BHIPAOOTOK.

Ilomounas opeanusayus XapakTepU3yeTcs MOJIHBIM COBMEIEHHEM pabouyuX MPOLECCOB U
Oomnepanyii BO BPEMEHM M INPOCTPAHCTBE M HENPEPHIBHOM BbIAAYEH TOpPHOM Macchl. Takas
OpraHu3alysi CTPOMTEIbCTBA TOPHBIX BBIPAOOTOK BO3MOXKHA IPU TNPUMEHEHUH TEXHUKU
HENPEPBHIBHOTO AEHCTBUSL: MPOXOIYECKUX KOMOAITHOB U KOMILIEKCOB.

Huxknuuno - nomounas opeanuzayus NPEAYCMATPUBAET COBMEILEHUE HEKOTOPBIX
IPOLECCOB C LENbI0 TOBBIIIEHNUS HENPEPHIBHOCTU CTPOMUTENBCTBA TOPHON BBIPAOOTKHU.
[Tpumepom Takol OpraHu3alUM MOXKET CIY)XXMTb MHOr03a0OMHBIM METOJ CTPOMUTENbCTBA
BBIPAOOTOK C MPUMEHEHUEM CaMOXOHOTO 000PY/IOBAHHS.

Ha pynaHblx maxtax CTPOMTENBCTBO TOPU3OHTAIBHBIX BBIPAOOTOK OCYIIECTBISETCS
OYpOB3pBIBHBIM CIIOCOOOM C TPUMEHEHHEM IUKIMYHOW opraHu3anus pador. Ilpu sTom
UCHONB3YIOTCS  epaguKku  YukauyHocmu,  KOTOpble  OTOOpaXaroT  JJIUTENBHOCTh U
[I0CJIEZI0BATEIbHOCTD BBIMOJIHEHHSI BCEX TEXHOJIOIMUECKUX MPOLECCOB MPOXOIYECKOT0 IHUKIA C
y4eToM 00beMOB paboT, MPOU3BOIUTENLHOCTH 000PYI0BaHUS, YHUCIIa U PACCTAHOBKH pabouunX.

IIpoxooueckuii yuxn — 3TO COBOKYIHOCTh MPOXOJYECKUX MPOIECCOB, MOBTOPSIOIIUXCS B
TEYEHUE OJIMHAKOBOT'O NMPOMEXYTKa BPEMEHH, 3a KOTOPbIM 3200 BBIPAOOTKM MOJBUTaeTCs Ha
OJINHAKOBYIO BEJIMUUHY.

OCHOBHBIMU IIpOLIECCAMHU  IIPOXOAYECKOTO LUKJIAa TPU CTPOUTENBCTBE BHIPAOOTOK
OYpOB3PBIBHBIM CIIOCOOOM SIBJISIFOTCSL:

* OypeHue IIIypoB;

* UX 3apsDKEHUE;

* B3pPbIBAHUE 3aPSI/I0B;

* IPOBETPUBaHUE 3a004;

* IOrpy3Ka OTOMTOI rOpHOI MacChl;

* OTKaTKa BarOHETOK J0 OOMEHHOTO MyHKTa;

* 00OMEH BaroHeTOK;

* BO3BE/IEHNE Kpeny (BpEMEHHOW U TIOCTOSIHHOM );

* YCTPOICTBO BOAOOTBOJHOM KaHABKU;

* HaCTWJIKA ITYTH;

* HapalllUBaHUE U NIEPEHOCKA KOHBENEPOB, CUIIOBBIX KOMMYHHUKALUHI U JIp.

IIpooonsicumenvnocms  npoxoouecko2o yYukia — OSTO BpeMs, B TEYEHUE KOTOPOTO
BBITOJIHAIOTCS IIPOLIECCHI IPOXOAYECKOT0 IIUKJIA.

[TponomKUTENPHOCTh  MPOXOAYECKOr0  LMKJIA  OOBIYHO  NPUHHUMAETCS  KPaTHOM
IPOIOJDKUTEIBHOCTH CMEHBI, YTO 3HAUUTENBHO YNpPOLIaeT OpraHu3aiuio padboT B 3a00e U yuéT
BBITIOJTHEHHON PabOThI KaXKIbIM 3BEHOM OpHUTa/IbI.

[Ipy TOpPOEKTHPOBAHWMU OpraHU3alMKd pabOT 1O TMPOBEJCHHUIO TOPHBIX BBIPAOOTOK



HE00X0/IMMO BBIOMpATh TaKHE MapaMeTphl MPOXOJUYECKOro IMKIIA, KOTOpbIe o0ecTiedrBain Obl
HaMMEHBIINE 3aTPaThl TPyJa U BPEMEHHM Ha KaXIBIH MPOIECC M KAKIYIO OMEPALHIo, a TaKKe
CIIOCOOCTBOBANIU Hanbonee paLuOHAIBHOMY UCTIOJIH30BAHUIO PUMEHSIEMOTO
TOPHOITPOXOIYECKOT0 000PYI0BAHUSL.

BrimonHeHne OCHOBHBIX MPOXOMYECKHX IIPOLIECCOB MOXKET OCYHIECTBISATH IO JIBYM
OPraHU3alMOHHBIM CXEMaM:

* [IOCTIEIOBATEIBHON — KOTJ]a MPOXOUYECKUE MPOLECCHl BBIMOJIHAIOTCS OJMH 3a JPYTUM B
OIpEJIeTICHHOM TE€XHOJIOTHYECKOM IMOPSAKE, MPUIEM MOCIEAYIOIINI MPOoLecC HAYNHACTCS TTOCTIe
MIOJTHOTO OKOHYAHUS MPEIbIIYyIIEro;

* MapaJuIeIbHON — KOTJa HEKOTOPbIE MPOXOAYecKUe Mporeccsl (OypeHne miypos, yoopka
MOPO/Ibl, KPEIUICHUE ) TOTHOCTHIO MITM YaCTUYHO COBMEIAIOTCS BO BPEMEHHU.

[lpu nocreoosamenvroli cxeme opraHu3any paboT MPOJOIDKUTENFHOCTh NHKJIA paBHA
CyMME BpEMEHH, 3aTPAaudBaeMOr0 Ha BBIOJIHEHHE BCEX OCHOBHBIX IPOIECCOB C Y4YETOM
BPEMEHHU Ha BCE MOJTrOTOBUTEIIFHO-3aKIIOUUTEIBHBIC OTIEPALIUH, T. €.:

Tu=2Zt=1ts+t; + ts + ty + tip + Ly, MuH, (D)

rae s, t;, ts, tu, tep, u - IPOAOIKUTENBHOCTH COOTBETCTBEHHO OypeHHUs WIIYpOB, MX
3apsDKaHUs, B3pBIBAHUS 3apsiioB, IIOIPY3KM TOPHOM Macchl, KpemjeHHs BbIpaOOTKH,
HapalluBaHUs TPAHCIOPTHBIX U CUJIOBBIX KOMMYHUKAIMI, MVH.

IIpu napannenvnoii cxeme opraHu3aluu padOT MPOJOKUTEIBHOCTD LIUKIIA YMEHBILIACTCS
3a CUET YaCTUYHOI'O MJIM MOJIHOTO COBMELIEHUS BO BPEMEHU HEKOTOPBIX OCHOBHBIX MPOLIECCOB.

CreneHb COBMEUICHHUS IPOIIECCOB MOXKHO XapaKTEPU30BaTh KOA(PPHUIIMEHTOM COBMEIICHUS
HPOLIECCOB:

Ke=Xt/Xt, 2)

rae X tc - cymMMa OpoJOJKUTEIBHOCTH COBMELICHUS IPOLIECCOB LUKIA, MUH;, X t -
CyMMapHasi IPOJI0JKUTENIBHOCTD BCEX IIPOLIECCOB, MUH.

[Tpu nmocnenoBarenbHOi cxeme pabor Kc = 0. Ilpu onHOBpeMEHHOM (MapauieIbHOM)
BBINOJTHEHUH Bcex mporeccoB Ke = 1.

[lpu napamnensHOW cxemMe pabOT KaXAblii MpoLecc MOXKHO XapaKTepU30BaTh
KO3 (UIIMEHTOM COBMEILIEHHUS JaHHOTO Ipolecca:

K" =ten / to, (3)

rae ten - TPOAOIKUTENIBHOCTH COBMEIIEHHOW 4YacTH MPOLECCa, MUH; th -
MPOAOJDKUATENIBHOCTD JaHHOTO IPOLecca, MUH.
[Tpo0KUTENTHHOCTS NHUKJIA TPU TapajlyIebHOM cXeMe paboT MOXKHO OINPEISIUTh 0

bopmye:
Tu=Xt—2Xt., MuH, 4)

rae Xt - cymMma BpEMEHH, 3aTpauMBacMOro Ha BCE MPOLIECCHI LIUKJIIA, MUH; Xte - cymma
COBMEILIEHHOT0 BPEMEHHU BCEX MPOIIECCOB IMKIa, MUH.

JlocroMHCTBa M HEJOCTAaTKU IOCIEAOBAaTENbHON M MapajuIeIbHOM CXEM OpraHu3aluu
pabot nmpuBeeHbI Ta0. 1.

[Tpu ompeneneHHBIX TOPHOTEXHUYECKUX YCIOBHMSX M COBEPIICHHOW OpraHu3anuu padoT
00e cXeMblI J1al0T BBICOKHE TEXHHUKO-3KOHOMHUYECKHE TOKA3aTeIN CTPOUTENIHCTBA BEIPAOOTOK.

[TocnenoBarenbHyI0 CXeMy OpraHM3alUU paboOT cienyeT NPUMEHSATh HpU HpPOBEIECHUH
TOPHBIX BBIPAOOTOK C BHICOKOPOU3BOAUTEIBHBIM 000pYA0BaHUEM (OYpPHUIIBHBIMU YCTaHOBKAMU,
Oyponorpy304HbIMH MalllMHAMU | Jp.).



[MapannensHyro cxeMy OpraHu3anuu padoT CenyeT MPUMEHSTh MPU MPOBEACHHH TOPHBIX
BBIPAaOOTOK KoMOaifHaMH, a TakKe B CiIydae OCHAIICHHUS 32005 MaloNpOU3BOAUTEIIBHON
TEXHHUKOW, HANpUMEp OTOOWHBIMH MOJOTKaMH. B 3TOM ciiydae morpy3ky OTOMTON TOpHOMU
Macchl HEOOXOJUMO COBMEIIATh BO BPEMEHHU C OTOOUKOM.

Tabmuna 1 - CpaBHUTEIbHAS XapaKTEPUCTUKA PA3IIMYHBIX CXEM OpraHu3aluu paboT

JocronncTBa ‘ HenocraTkn

[TocnenoBarenpHast cxeMa Opranu3anuu padboT

bnaronpustHbie YCIOBHSL  JUIA MOBBIICHHS | BosbInas MpoaoKUTEIbHOCTD

MIPOU3BOIUTEIIEHOCTH Tpyna OTJICTBHBIX | IPOXOJIECKOTO ITUKIIA

POXOTYHKOB

[TpocTora opranm3anuu padboT HenocrarouHnoe HUCIOIb30BaHKE

B03MOXHOCTB IIPUMEHEHUST OYPUIBLHBIX YCTAHOBOK MIPOXOAYECKOr0 000pYyI0BaHUS

MaxkcumainbHast 6€301MacHOCTh paboT BO BPEMEHHU

[TapamienpHast cxeMa opranmu3aiiy padoT

3HAYUTEIIPHOE COKpAIICHUE IPOAODKUTEIBHOCTH | CIOXKHOCTD OpraHM3aliH

IUKJIA pabort B 3a00¢€

bonee monHOe wuCHOIB30BaHHE MPoxoaueckoro | CHMKEHHE

000pyI0BaHUs BO BpPEMEHHU MIPOJOIKUTEITLHOCTH Tpyna
OTJICTIBHBIX MPOXOTYHUKOB
CHmxeHue 0e30ImacHOCTH
pabor

1.2. ITopsiiok mpOeKTUPOBAHUS OpraHU3alMU TOPHOIPOXOAUYECKUX padoT

[TpoekTrpOBaHKE OpraHU3aAlUU TOPHOIPOXOMICCKUX PAbOT BKIIFOUACT B ceO0sl CIICTYIOINE
ITaIbI:

* BEIOOD pexxrMa paboThl 32005 MM y4acTKa;

* YCTAHOBJICHHE COCTaBa U 00BbEMA BBITIOJHAEMBIX PaldoT;

* pacy€T OCHOBHBIX NTAPAMETPOB MPOXOTIECKOT0 LIUKJIA;

* OTIpe/IeTICHNE KOTMYECTBEHHOTO U KBATM(HKAIIMOHHOTO COCTaBa OpUTaIbI;

* cocTaBlieHUe Tpaduka opraHu3anuu padot (rpaduka HUKINIHOCTH);

* cocTaBiieHue rpaduka BEIXOIOB pabounX.

1.3. Bo16op pexuma paboThl 32005 WM ydacTKa

Jlns mpoekTupyeMoro 3a00s WM y4acTKa yCTaHABIIMBAETCS:

* He/IeTbHBIN U CYTOYHBIN PEXXUM pabOThI;

* JUINTENIEHOCTh pabovell CMEHBI,

* YICII0 AHEN paboThl B TEUCHHUE HEJIEIH.

HenenbHblil pexxum paboOThl yyacTKa MOKET ObITh HenpepbIBHBIM (7 pabouux JHEH B
HEJIeNI0) WK IpepbIBHBIHN (5 uiau 6 pabodnx THEH B HENeIN0).

HenenpHblil pesxxuM 11t pabounx MOKET ObITh 6-TH, 5-TH U 4-X JTHEBHBIM.

[TponomxuTEeILHOCT paboueil cMeHBI MOXKET COCTaBIATh 6, 7, 8 yacoB, a UHOTa U Ooiee.

[Ipu ompeneneHuM MOpAIKa YepepOBaHHS PaOOYMX CMEH HEOOXOIMMO CTPEMHUTHCS K
oOecrieyeHnI0 HauOOJbLIEH MPOAOIKUTENBHOCTH MEXJIYy CMEHaMH B MOMEHT HUX JIOMKHU
(mepexoja U3 OHOM CMEHBI B IPYTYIO).

1.4. YcranoBnenue coctaBa 1 00bEMa BBIMOIHAEMBIX paboT

B cocrar pa60T IO CTPOUTCIILCTBY FOpHOI71 BLIpa6OTKI/I BXOIAT CICAYIOIIUC ITPOLCCCHI:



* IPOBE/ICHUE BBIPAOOTKH;

* KPETUICHHE BHIPAOOTKH;

* YCTPOMCTBO BOJOOTBOHOM KaHABKU;

* HACTUJIKA IIOCTOSHHOT'O Iy TH;

* mpoure paboThl (HaBECKAa BEHTWJIALMOHHBIX TPYO, YCTPOMCTBO CIAHILEBBIX 3aCJIOHOB U
T.IL.).

[TpoBenenue BbIpaOOTKU MPH OypOB3PBIBHOM CIOoco0€ MPOBEACHHS BHIPAOOTKH BKIIIOYAET
B ce0s1 ClIeyIOIINEe OCHOBHBIE U BCIIOMOTaTEIbHbIE TPOLIECCHI:

* OypeHue IIIypoB;

* 3apspKaHue LIIYPOB U B3PbIBAHUE 3aPs/I0B;

* IpOBETpUBaHUE 32005,

* IpUBEJCHHE 320051 B 0€30I1aCHOE COCTOSIHUE;

* [IOrpy3Ky F'OPHOM Macchl U €€ TPaHCIOPTUPOBAHUE 10 OOMEHHOTO WM MEPErPy304HOIO
IIYHKTa;

* YCTAaHOBKY BPEMEHHOM KpenH (B ciIydae HEYCTOMUYMBBIX IIOPON);

* HACTUJIKY BPEMEHHBIX IyTeH WK HapallluBaHUe KOHBeiepa.

[TpoBeneHMe BBIPAOOTKH MPU KOMOAITHOBOM CITOCOOE TIPOBEACHHS BRIPAOOTKH BKIFOUYACT B
ceOs clieAyIoLIe OCHOBHBIE U BCIIOMOTaTeNIbHbIE MPOLIECCHI:

* BIEMKY F'OpHOM Macchl U €€ TpaHCIOPTUPOBAHUE 10 OOMEHHOI'O WJIM IEPErpy30YHOrO
IYHKTa;

* OCMOTp U PEMOHT KOMOaiiHa;

* YCTAaHOBKY BPEMEHHOM Kpenu (B cIy4yae HEYCTOMUMBBIX IOPON);

* HACTWJIKY BPEMEHHBIX IMyTEeH WM HapalliBaHUE KOHBeWepa.

Kpennenue BbipaOOTKH BKIIIOYAET B ceOsI:

* CHATHE BPEMEHHOM KpenH (€ciii OHA MPEeTyCMOTPEHA);

* BO3BE/ICHHE TIOCTOSIHHON KpETIu.

YCTpoiicTBO BOIOOTBOJHON KaHABKH BKJIFOYAET B ce€0sl 0TOOWKY, OTPY3KY TOPHOM MacChl
U KPEIUICHUE KaHaBKH.

Hacrtunka nytu BkitoyaeT B ce0s CHATHE BPEMEHHBIX U YKJIAJIKy MOCTOSIHHBIX PEIbCOBBIX
nyTei, 6arIacTUPOBKY MyTH.

O0BbEMBI paboT Ha LMK IO MPOLIECCaM ONPEAEIIAIOTCS M0 CAEAYIOIUM GopMyiaM:

- 10 OypeHUI0 OTOOMHBIX LIITYPOB:

Vs = Ny L, M; ()
- 110 NIOTPY3Ke OTOUTOM rOPHOIM MAaCCHI:
Vi = Sup L N Kuse, M3; (6)
- 110 KPETICHUIO BHIPAOOTKH paMHOU Kpenblo (Ha 1 mHK):
Vip = Lun/ Ly, pam; (7)
- 110 KPETJICHHUIO BBIPA0OTKN HAOPHI3rOeTOHHON Kpemnbio (Ha 1 HuK):
Vip = (Sup - Ses) Lu M, M3, (8)
- 10 HACTUJIKE PCIBCOBOTO ITYyTH:
Vi = Lum My, M; ©)

- 110 YCTpOﬁCTBy BOJOOTJIUBHON KaHABKH U HapallluBaHWIO BCHTUIAIIUOHHBIX pr62



Ve=Ve=Lum, M, (10)

rae Ny — KomudecTBo mimypoB Ha 3a00i1; L — cpemHss rmyOuHA mImypoB, M; Spp —
TUIONIA/b TIONIEPEYHOTO CEUeHMs BBIPAaOOTKU B mpoxojke, M2, 1 - KUIIL; K - Ko3dduupment
W3IUIIKA CeYeHMsI; Lp — mar ycTaHOBKH KpPEnH B BBIPAOOTKE, M; Scp — IUIOMAAb MOTEPEIHOTO
CedeHMs BEIPAOOTKH B CBETY, M2, My — YKCIIO MyTeii B BHIpabOTKe, IIT.

1.5. Pacu€T oCHOBHBIX MapaMeTPOB MPOXOAUECKOr0 UK

IIpu pacy€re OCHOBHBIX IapaMeTPOB IPOXOJYECKOrO IMKIA MOYKHO HCIOJIb30BaTh
HECKOJIBKO METOJMK.

[Io mnepBoil MeTOOMKE NPOAOKUTEIBHOCTE OCHOBHBIX IIPOLIECCOB  OIPEIENIETCS
[IyOMHOM 1Ilypa, a IapaMeTpbl IPOXOJYECKOrOo IMKJIA PpACCUMUTBHIBAIOTCS, MCXOAd U3
IPOJOJKUTEIBLHOCTH paboyueil CMEHbI MU €r0 YacTH.

[To BTOpOIi MeTonMKE HMCXOAHOM HH(pOpMaImend s pacyéra OCHOBHBIX IapaMeTpOB
IIPOXOIYECKOI0 IIUKJIA SBJISAETCS MECAYHAs CKOPOCTh IIPOBEIEHUS BBIPAOOTKH.

Ilo Tperbeli METOAMKE MCIOJB3YETCs ITOONEPALMOHHOE MOJEIMPOBAHUE TPYLOEMKOCTH
IIPOXOJYECKOr0 LIUKJIA.

Ilo  4erBEépTOM  METOAMKE  MCHOJB3YETCAd  MATEMaTU4YECKOE  MOJECIMPOBAHHE
9KCIUTYaTallMOHHOW TPOU3BOAMTEIBHOCTH IPOXOAYECKOro O0OpYAOBaHUS, 4Yepe3 KOTOPYHO
OIPEIEIAIOT MPOAOKUTEIBHOCTE OCHOBHBIX IIPOLIECCOB MTPOXOAYECKOTO IIUKJIA.

Ha npaktuke Haubouiblee pacrnpocTpaHEHHUE IMOJIyyuia MepBas METOJMKa, IPU KOTOPOM
IIPEANOIIAraeTCsl, YTO JJIUTEIbHOCTh MPOXOIYECKOT0 UKIIA U3BECTHA.

Tpy10€MKOCTb BBIIOJIHEHUSI HOPMUPYEMBIX IIPOLIECCOB ONPEAEISAIOT 10 hopMyJIe:

Wi = Vi / Hgyp.i, 9ell.-CMeH, (12)

rae Vi — 00béM pabot i-ro mporecca Ha UK, Hpupi — CMEHHAs HOpMa BBIPAOOTKHU TPHU
BBITTOJTHEHHUH i-TO MPOIIEeCcca IUKIIA.
TpynoeMKocTh OypeHus LIIypOB:

Ws = Vs / Hg, 9emn.-cMeH, (12)

rae Ve - 00beM paboT Ha MUK MO OypeHHUIO IIMypoB (CyMMapHas MPOTsHKEHHOCTh BCEX
mmypoB no macrnopty bBP), M; Hs - cMeHHas Hopma BbIpabOTKM Ha OypeHue UIITypoB
nepdoparopamMu Wik OypUIbHBIMUA YCTAHOBKAMHU, M/4en.-CMEH;

TpynoeMKOCTh MOrpy3KH OPOABI B BATOHETKHU:

Wi = Vi / Hy, den.-cMmeH, (13)

rae  Vy - 06beM paboT Ha LMKI MO TOTpy3Ke OTOMTOW TOPHOW Macchl MOTPY30YHOM
MAaIIMHOM (B mepecuére Ha 006EM B 1ennKe), M°; Hy - CMeHHas HOpMa BBIPAOOTKH Ha MOTPY3KY
TIOPOJIBI B LIENTHKE, M>/Uel.-CMeH.

TpymoeMKOCTh KperieHus: BIpaOOTKH:

W](p = V](p / H](p, ‘—IGJ’I-CMGH, (14)

rie Vi - 006eM paboT Ha IUKI MO KpemyieHne BRIPaboTKH, pam (MY); Hyp -
CMeHHas HopMa BBIPAGOTKH Ha KpeIyieHHe BRIPabOTKH, paM(M)/del.-CMeH.

prIlOCMKOCTB HapalluBaHU TPAHCIIOPTHBIX U CUJIOBBIX KOMMyHHI(ElL[HfII
WTp = VTp / HTp = Lm n / HTp, IIeJ'I.-CMeH, (15)



rie Vi - o0beM paboT Ha LMKJI MO HapallMBaHUIO TPAHCIOPTHBIX U CHIIOBBIX
KOMMYHHKamidi, M; Hrp - cMeHHas HOpMa BbIpaOOTKM Ha HapallMBaHUE TPAHCIOPTHBIX U
CUJIOBBIX KOMMYHHUKAIINH, M/4ell-CMeH.

TpynoeMKOCTh yCTPOMCTBA BOJOOTIMBHON KAHABKHU:

Wiex = Vi / Ho « = L/ Hpx + L M / Hix, 9€71.-CMeH, (16)

rae Vi - 00beM paboT Ha MUKII MO0 YCTPOWCTBY BOJOOTIMBHOM KaHABKU, M; Hpx, Hix -
HOPMbI BBIPAOOTKH COOTBETCTBCHHO Ha pa3pabOTKy M KPEIJICHHE BOJOOTIMBHOW KaHABKH,
M/4e-CMeH.

CymmapHast Tpy10EMKOCTh pabOT Ha MPOXOJUECKHMA IIHKIT:

YW =Ws+ Wy + Wy + Wiy + Wo i, geit.-cMeH. a7
1.6. OmpesieneHue KOIUYECTBEHHOTO U KBATH(DUKAIMOHHOTO COCTaBa OPHUTajIbl

CocTaB CMEHHOTO MPOXOJYECKOTO 3BEHA OMPEACNAIOT PACYETHBIM IYTEM IO 00beMy
BBITIOJIHSIEMBIX B T€YCHUE CMEHBI pabOT M MyTeM PAIlMOHAIBHONW PACCTAHOBKH MPOXOMYMUKOB B
3aBHCUMOCTH OT MpOoQeCcCHr U KBAIU(UKAIIHH.

YucneHHblid COCTaB CMEHHOTO 3BEHA MO O0BEMY BBIMOJHIEMBIX PaObOT OMPEACNAIOT IO

dbopmyre:

n= EE—W, ger., (18)
EnTew

e Z - 4KuciI0 HUKIOB B cMeHy, Kp = 1,1 + 1,2 - ko3 HUIHMEHT mpeanosaracMoro
MEPEBBINIOJHEHUS TPOXOTYMKAMH HOPM BBIPAOOTKH; Tew — MPOJOIKUTEIBHOCTh CMEHBI, U
(oMKHA COOTBETCTBOBATH MPOJAOKUTEIILHOCTH CMEHBI, YKa3aHHOM B HOpMax BBIPAOOTKH).

Eciu N okaxkercs QpoOHBIM YUCIOM, TO OHO OKPYIJISETCSA 10 ONMKaWIIero MEHBIIETO
IIeJIoro yucia n'.

Jlns nanbHEeUIINX pacyeToB YTOYHSIOT KOI(PPUIMEHT NEepeBbINOTHEHUS HOPM BBIPAOOTKHU
o ¢popmye:

= ZZW (19)

CoctaB mpoxoauyeckoil Opuraapl 1o mnpodeccussM M KBaIM(UKALUU OINPEeNsoT B
3aBUCHUMOCTH OT IPUHATBHIX CPEACTB MEXAHU3ALMKU OCHOBHBIX IIPOLIECCOB MPOXOAUYECKOI0O LUKIIA
Y YHCJIEHHOT'O COCTaBa OpUraJibl, ONPEIEIEHHOIO PACYETHBIM ITYTEM.

UucneHHBI cOCTaB 00CTYKUBAIOIIUX pabouux (3IEKTpOciIecapy, OTKaTYUKH, MAITUHUCTBI
3JIEKTPOBO30B U Jp.), HE BXOJMIIMX B KOMIUIEKCHYIO MPOXOIUECKYI0 Opurany, orpenensercs
paccTaHOBKOW X Ha paboYnX MecTax Mo HEOOXOJUMOCTH.

1.7. CocraBnenue rpaduka opraHU3auK padoT s
OypOB3pBIBHOTO crIOCO0A MPOBEICHUS

'paduk opraHmzanuu MpoOXoAuecKux pabor B 3aboe (rpaduK MUKIAYHOCTH)
pa3pabaTbiBaeTCsi Ha OCHOBE PAacUYETOB TPOJOJKHTEIHHOCTH BBITIOJIHEHUS KaXKIIOTO IpoIecca
MPOXOIYECKOT0 IIMKJIA U MTOJIHOW 3aHATOCTH BceX pabOYMX 3BEHA B TEUCHHE CMEHBI.

B coctaB paboT mpoxoadyeckoro IMKiIa MpU MPOBEAECHUU BBIPAOOTOK OYPOB3PHIBHBIM
CHOcOo0OM BXOISIT HOPMUPYEMbIE U HEHOPMHUPYEMBbIE ITPOLIECCHI.

K HEeHOpMHUpYEMBIM OneparusiM 0OBIYHO OTHOCSIT:



* IPUEM U cja4y CMEHBI (MO>XHO IpUHUMATh 10 + 15 MuH.) — tup.cx;

* 3apspKaHue MIYPOB (MOKHO MPUHUMATh 2 MHMH. Ha OJUH IIITYP) — ts5;

* B3pbIBaHUE IITYPOB U NPOBETPUBAHUE 320051 (MOKHO PUHUMATh 30 MUH) — tup;

* OCMOTp M TIpHBeJeHHE 32004 B 0O€30I1aCHOE COCTOSHHE II0C€ B3pbIBaHUA (MOXKHO
npuHUMaTh 15 + 20 MuH.) — ts.c.

* YCTaHOBKA BPEMEHHOM Kperu (MOXHO NpUHUMATh 15 + 20 MUH.) - tap.xp.

CyMMapHyI0 MpOJOJIKUTEIBHOCTh BBIIOJHEHUSI HEHOPMHUPYEMBIX ONEpanuil 3a LUK
MOYKHO OIIPEJIEJIUTh U3 BBIPAKECHUS:

;z:j_ t[_:[_: = tnp,c;l + tg,B + tnp + t6,c + th,Kp, MHH. (20)

BrinonHenue HEHOPMHUPYEMBIX MPOILIECCOB HE COBMEIIAETCS BO BPEMEHHU C BBITIOJIHEHHEM
HOPMHUPYEMBIX ITPOIIECCOB.

CyMMapHy1o MPOJIOKUTEIIBHOCTh BBITIOJIHCHUS HOPMHUPYEMBIX MIPOLIECCOB
MIPOXOYECKOT0 [IUKJIIA OMPEAEISAIOT MO cilenyolei Gopmyne:

i=1 tagp = o6+ tn+ tip + tur + to, MHH. (21)

rane ts, tu, top, tur, tex — OPOJOHKUTENHHOCTH COOTBETCTBEHHO OypeHUs IIIYpOB,
MOTPY3KH  TOPHOM  MacChl, KpeIUJICHUs  BBIPAOOTKHM, HapallMBaHUS  TPAHCHOPTHBIX
KOMMYHUKAaIMH, yCTPOUCTBA BOJOOTBOAHONM KaHABKH, MUH.

[IpoaoIKUTENBHOCTh BBIMOJHEHUSI HOPMHUPYEMBIX MPOLECCOB IMPOXOIYECKOrO IHMKJIIA
MOKET ONPEAENATHCS 110 UX TPYAOEMKOCTSAM, a TAKKE MO IPOU3BOAUTEIHOCTH FOPHOIIAXTHOI'O
000pyT0BaHUs.

3arskka OOKOB M KPOBIM BBIPAOOTKH, YCTPOHCTBO BOAOOTBOJHOM KaHAaBKU BO BCEX
CIIy4asix TMOJIHOCTBIO COBMEIIAIOTCS BO BPEMEHH C OypeHHEM IINMypOB, MOTPY3KOM MOPOABI U
BO3BEJICHUEM KPEIIH.

HapamuBanue TpaHCIIOPTHBIX KOMMYHMKAIUil (pelbCOBBIX IyTed WM KOHBEiepa)
COBMEIIAETCS TOJIBKO C OypEeHUEM LITTYPOB.

[TIpoaoKUTENIBHOCTS  BBIMOJIHEHUST HOPMHUPYEMBIX M HEHOPMHUPYEMBIX MPOILIECCOB
MPOXOYECKOTO LHKIIA MO MPOU3BOAUTEIHLHOCTH TOPHOIIIAXTHOTO 00OPYIOBaHUS OINpeaAeseTcs
MO CIEAYIOUIUM 3aBUCUMOCTSIM.

IIpooonsicumensrocms MexaHusupo8aHHo20 OypeHus Wnypos

ty = Mole 4 48 Mo, (22)

m2'
2

rae Q, — dKcIuTyaTarmoHHAs MPOU3BOIMTEIIBHOCTh OYpHIIbHON ycTaHOBKH (TIepdoparopa),
M/MUH (cM. naGopaTopHyto pa6oty Ne 2); 5. = 30 + 45 — nposOIKMTENLHOCTh BHINOTHEHHS
HOJrOTOBUTENIbHO-3aKIIIOUUTENbHBIX padoT, BKIJIIOYAs pPa3METKy IINypOB, MOATOH M OTIOH
YCTaHOBKH, MUH.

HpO()OﬂchumeJleOCI’l’lb MEXAHUIUPOBAHHO2O
3APANHCARUA WUNYPOB U B3PbI6AHUA

HpOI[OJDKI/ITeJ'IBHOCTL MCXAaHU3HUPOBAHHOT'O 3apsKaHUuA HIImypoB n B3pbIBAHUSA
OMpeACIsACTCA B CJ'IeJIYIOHIeﬁ IOCICa0BATCIBHOCTH.
1. HpOIIOJDKI/ITeJ'IBHOCTL 3apsAiKaHus HMIITYPOB:

Lts! + iy Ko (Lo B — Bl )
045 4T n P,

t, =N, ( ), MUH, (23)



rae t;' - mpoIOIKUTENFHOCTD 3apshkanust | M mimypa, MuH; Oy — auaMerp mimypoB, M; Kis
— K03 (DHIUEHT MIOTHOCTH 3apskaHus, r/cM>; Kay - Kod(dUIMEHT 3amonHenus mmypa; N, -
YHCIIO 3apsAHBIX MAIIUH; P3 - MPOM3BOAMTENFHOCTD 3PS JHOM MAaIIMHbI, IIITyPOB/MHH.

2. IIpoioIKUTEIBHOCTD BBITTOJIHEHHS BCIIOMOTaTEJIbHBIX OMEPAIIHiA:

tss = N ts', MuH, (24)
rae s = 1,33 - mpoaomKUTENIbHOCTh BBIMOJHEHUS BCIIOMOTATEIbHBIX OIEpaliy Py
3apspKaHuM OJHOTO LIMYpPa, MAH/IIITYD.

3. HpOI[OJ'DKI/ITeJ'IBHOCTB BBITTOJIHEHU A ITOATIOTOBUTCIIbHO-3aKITOUYHUTCIIBHBIX onepaunﬁ:
tr[3 = 2 Lo / V3M, MI/IH, (25)

rne Lo - AnMHA OTKAaTKM 3apsiiHOM MamiuHbl, M (MOXHO mpuHUMATh Lo = 30); Vi -
CKOPOCTbH JIBMDKCHHS 3apsTHON MaIlIMHBI, M/MHH.
4. IIpoaomKuTEIbHOCTh MPOAYBKH IIMYPOB:

tup = N top', MuH, (26)

rae top' - BpeMs MPOyBKH OJJHOTO ILIMypa, MUH (MOKHO pUHUMATh tnp' = 0,3).
5. IIpo10JKUTENBHOCTD B3pBbIBAHUS LLIITYPOB:

ts = 0,08 Ny + tor, MuH, (27)

rrae tor - MPOJOIKUTENEHOCTh OTX0A B3PHIBHUKA B YKPBITUE, MHH.
6. OO0mIas mpoAOIKUTETHHOCTD 3apsHKaHUS IIITYPOB U B3PHIBAHUS:

Kpr (g +tp g+ema) tp+t
TEE — I 3[{3 BE37TEM3 + :[{Z E’ MUH, (28)
TH TH

rie  Kpn - xoadpdumment, pernamentupyroumii nepepsiB;  Kom - K0dpduiment
OpPraHHU3AI[MOHHO-TEXHUYECKUX  HEMOJaI0K; tZ. - TPOJOJKUTENBHOCTb  BBINOJHEHUS
MOITOTOBUTENIBbHO-3aKIIOYUTETBHBIX PadoT.

IIpooondcumensHoCmb NOSPY3KU 2OPHOU MACCHL NOZPYZOUHIMU MAUUHAMU

[TponOMmKUTENPHOCTh MOTPY3KM TOPHOM MAacchl MOTPY30YHBIMH MAIIMHAMM YCJIOBHO
pa3nensaoT Ha ABe ¢asbl. B mepBoil ¢aze morpysky ropaoit maccel (o 90 % obmero eé
00BbEMa) MPOU3BOJAT NOTPY30YHON MAIIMHOM 0€3 MPUMEHEHUs PYYHOW MOJAKHAKH Mopoisl. Bo
BTOpOH (ha3ze MOTpy3KH MPOU3BOAAT MOIKUAKY OCTaBILEHCS MOpPOJbl ¢ OOKOB BBIPAOOTKU K
MOTPY304YHOM MAIlIMHE U 3a4KCTKY OYBHI B MPHU3a00IfHOM IPOCTPAHCTBE.

Pacyér mnpomOIKUTENBHOCTH NOTPY3KHM TOPHOM MacChl IOTPY304YHBIMM  MallMHAMHU
IIPOU3BOJIUTCS B CIEAYIOLIEH MOCIeI0BATEIbHOCTH.

1. ITponOMKUTENBHOCTD HENOCPEACTBEHHOM MOIPY3KH TOPHOU MAaCChI:

tov = av V Kp Kip / Qrex, MUH, (29)

rae ov = 0,85+ 0,9 — nons o0bEMa ropHoit maccel epBoit ¢aspl; V — 00bEM B3pbIBaeMON
ropHOit Macchl B MaccuBe, M>; Kip — K09Q(HIIMEHT, yUNTHIBAIOIINI KPYITHOCTh KYCKOB TOPHOIL
Macchl 1 e€ (pU3MKo-MeXaHUIeCKHe CBOKWCTBA (TP KPYMHOCTH KyckoB Oomee 400 mm Kip = 1,3;
meree 300 mMm - Kyp = 1,0); TexHMueckasi MPOM3BOAUTENBHOCTh MOTPY30YHON MAIIMHBI (CM.
nJabopaTopHyio padoTy Ne 2).

2. IIpoaomKUTENBHOCTD NIEPEPHIBOB P MOTPY3KE FOPHOW MAcChl, CBA3aHHBIX C 3aMEHOU
IpyXEHBIX BATOHETOK Ha MOPOXKHUE:

- IIpY 3aMEHE OJJUHOYHBIX BarOHETOK:



WV ELEoyy
t .. = MHH 30
o = S iy, (30)

- [IpY MOIPY3KE FOPHON MAacChl C IPUMEHEHUEM MEepErpyKaTeNei:

VWV HE Eonen
t =-—"—F MuH 31
mep Vo Hogng ’ ’ ( )

- IIpH NIOTPY3KEe TOPHOM Macchl ¢ MpUMEHEHHEM KoHBelepa: tnep = 0,
rae twi = 0,6 ~ 1,2 — OpogoIKUTENBHOCTh 3aMEHbI OJAMHOYHON BaroHETKHU, MUH; Vjp —
00b6EM BaroHetkd, M°; Ki = 0,9 — K03 DHUIMEHT 3aMOHEHNS BATOHETKH; tmo = 1,2 + 1,8 —
MPOJOHKUTEILHOCTh 3aMEHBI COCTaBa BarOHETOK, MUH; Ng — YHCJIO BarOHETOK, YCTAaHOBIICHHBIX
0JT TIeperpyxaresieM (onpeaesieTcss TEXHHUSCKUMU BO3MOXKHOCTSIMH IEPETrPyIKaTEIs ).
3. IIpo1omKUTENBHOCTD TIOTPY3KH TOPHOW Macchl B IEepBOii (asze:

tul = @ (tam + tuep), MUH, (32)

rie ¢ = 1,15 + 1,2 — xo3pPUIueHT, yIUTHIBAIOIINUNA TPOBEACHUE TOATOTOBUTEIHHO-
3aKJIIOUUTENbHBIX PabOT, PEMOHT, CMa3Ky U JPYTHe MPOCTON MAIIUHBI, MUH.
4. IIpo10JKUTENBHOCTD IOIPY3KH TOPHON Macchl BO BTOpoi (pase:

p = QoomlVEES MUEH, (33)

npPr i

rie B =0,6+ 1,0 - ko3pPUHECHT, YIUTHIBAIOIINNA OJHOBPEMEHHOCTh TMOIKUIKHA TOPHON
Macchl ¥ padOThI MAIIMHBL, Np = 2 + 4 — 4yUCIIo paboYnX, 3aHITHIX HA MOJKUIKE TOPHOM MACCHI;
P, = 0,8 = 1,0 — mpON3BOAUTENBHOCTH OJHOTO PAOOYEro HA TOAKHIKE TOPHOH MAcChl, M°/4.

5. O6mas npoA0IKUTEIHHOCTh OTPY3KH TOPHOM MACCHhI:

Ty =ty + too, MuH. (34)

IIpooondxcumensrocms nocpy3Kiu 20pHOU MACCbl
no2py304HO-MPAHCROPMHBLIMU MAUWUHAMU

Pacuér npoaoIKUTENBPHOCTH IOIPY3KM M TPaHCHOPTHPOBaHMA TopHOM Maccel IITM
IIPOU3BOJUTCS B CIEAYIOLIEH MTOCIEI0BATEIbHOCTH.
1. Yuctoe BpeMs Orpy3KH U TPAHCIIOPTUPOBAHUS TOPHOM MAcCChI:

tun = Snp L Ko Kp/Qrex, MuH; (39)

Uucroe BpeMs IOTpy3KH U TpaHCIIOPTUPOBaHUs TOpHOI Macchl [ITM (MUH) MOXHO Takxke
OTIpeNIeNIUTh 10 3MIupHyYeckoit popmyie, nonydenHoi HUIIWropmamem mis ycinoBuit yoopku
U TPAHCIOPTHUPOBAHUS TOPHOM Macchl KyckoBaTocThio oT 200 mo 600 MM mpu MpoBeIEeHUU
TOPHBIX BBIPAaOOTOK IO opojaaM ¢ Kodppurmenrom kpernoctu f= 10 + 18:

t

i)

1,055,,L,n(0,04f + 1,28)
0,196P2 — 0,086P, — 0,06f — 0,22L_1(0,04f + 1,28) + 1,39,/L_n(0,04f + 1,28) — 0,74

rae f - xoaddunument kpernoctu mopoxa; Pr - TexHHuUeckas npou3BoauTeabHOCTH [1TM,
3
M°/MHUH.



2. HpOIIOH)KI/ITeJIbHOCTL BBIITIOJIHCHHUSA BCIIOMOT'aTCJIIBHBIX OHepaHHﬁ:
tye = 1,05 Sup Luy Ky (0,04 f + 1,28) tye, i, (36)

rae  lc - MPOJOJKUTENBHOCTD BBIIIOJHEHUS BCIIOMOTATENBHBIX ONepaunuid mpu padoTe
IITM Ha 1 M3 ropHO# Macchl B pa3phIXJIEHHOM COCTOSIHUH, MUH/M.
3. O0mas npoAOIHKUTENBHOCTD IOTPY3KH U TPAaHCIIOPTUPOBAHUS TOPHOM MacChl:

T, = For (tyn +to.+ t.), MuH, (37)

Hors

rae Kpn - KoadduimenT, permaMeHTHPYIOMuUi nepepbiB (MOKHO nmpuHUMaTh Kpn = 1,05 +
1,1); Kom - k03(ppuIMEHT OpraHu3allMOHHO-TEXHUYECKUX HEMoIal0K (MOKHO TpUHUMATh Ko
=0,9 + 0,95); tun - UnCTOE BpeMs MOTPY3KH U TPAHCIIOPTUPOBAHUS TOPHOM MAacChl, MUH; tpc -
MPOJOHKUTEILHOCTD BBIITOJHEHUS! BCIIOMOTATENIbHBIX ONEepanuii (3a4MCTKa MOYBbI BHIPAOOTKH U
NOIBE3/I0B K MOPOJOCHYCKY), MUH; tn3 - HPOJOIDKHUTEIBHOCTH IOATOTOBHTEIBHO-3AKIIOYUH-
TEJBHBIX ONeparuii, MUH (MOXHO MPUHUMATh lx; = 40 + 50 MuH).

Tlpooonscumenvrocms 6036e0eHUs HAOPbI32OEMOHHOU Kpenu

[TpomoIKUTETFHOCTh BO3BECHHS HAOPBI3TOETOHHON KPEH ONpEeNeNsieTcsl B CIEAYIOMen
MOCIIE0BATEIHHOCTH.
1. IlpoomKUTENHHOCTh HAHECEHHS HAOPHI3TOeTOHA:

_ LpnTo(Km 85, +2,31)
s = : , M, (38)

Bb

rne  Tey - TommumHa ciost HaOperoerona, M; Ks — Ko3p(UIMEHT, yYUTHIBAOIINN
IJIOMAas IonepeyHoro cedeHusi BbipaboTku (Ks pasen 1,17 wum 0,97 nnsa BeIpaboOTOK
COOTBETCTBEHHO IUIOMAAbI0 cedenus 10 10 M2 u cpime 10 M?); Pus - NPOM3BOAUTENBHOCTD
MAIIMHBI 1S BO3BEICHHS HAOPHI3TOETOHHOM KPEery, M>/MUH.

2. IIpoAomKUTENBHOCTD BBHITTOJIHEHHUS] BCIIOMOTATEIbHBIX ONIEPAIIHii:

tox = L tex' + t:.6, MUH, (39)

rae ls' - MPOJOIKUTENIBHOCTD BBIIOJIHEHUSI BCIIOMOTATENIbHBIX ONEpalui, CBI3aHHBIX C
KpeIuIeHHeM HaOpbI3rOeTOHOM, MUH; {36 - IPOJODKUTEIBHOCTD 3arpy3KH OyHKepa, MUH.
3. ITpogOmKUTENBbHOCTD BBINIOJIHEHMSI TIOATOTOBUTEIBHO-3aKIFOUNTENBHBIX ONEPALIU:
tis =2 Lo / Vi, MuH, (40)

rae Lo - mnmHa oTkaTku, M; Vy - CKOPOCTh JBM)KEHMSI MAlllMHBI JJIs BO3BEICHUS
HaOpbI3rOeTOHa, M/MUH.
4. IIpo10JIKUTENBHOCT BO3BEIEHUSI HAOPBI3TOETOHHOM KPEeTu:

_ Kpp (tgpttpyttna)
Tous = Ko » MUH, (41)

rie  Kpn - xospdumment, pernmamentupyroummii mnepepsiB;  Kom - ko3 ¢uimeHt
OpraHU3aIMOHHO-TEXHUIECKUX HEMOJIAIOK.

Ha ocHoBaHuUM NpOM3BENEHHBIX PACUETOB MPOAODKUTEILHOCTH U 3aHATOCTH pabodux Ha
BBIITOJIHEHUH KaXKJIOTO TPOIIECCca COCTaBIsieTcs rpaduk opranu3aun padoT. B ero neBoit yactu
yKa3bpIBalOTCA 00BEMBI pabOT Ha [MKJI, YHCIO OJHOBPEMEHHO 3aHATBIX paboyux u
NPOJIOJDKUTEIFHOCTh  BBIMIOJNHEHHS TpoleccoB. B mpaBoii wactm rpaduka HAHOCAT
IPOIOJDKUTEIBHOCTD BBITOJHEHUS KaXKJOTO Mpoliecca B BHJE OTPE3KOB B MaclITabe BpeMEHU
CMEHHI (CYTOK).



I'paduk opranuszanuu paboT CUUTAETCS MOCTPOSCHHBIM IPABUIBHO, €CIH B JII000H MOMEHT
BPEMEHH 3aHSTHI BCE IPOXOTINKN CMEHHOTO 3BEHA.

Ha puc. 1 mokazana TeXHOJOTHYECKash CXeMa MPOBEIEHHsS BBIPAOOTKH OYpOB3PBHIBHBIM
CrIocoOoM, a Ha pHC. 2 — COOTBETCTBYIOIINHI el Tpaduk opraHu3auu padoT.

10-15m
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Puc. 1. TexHonoruyeckasi cxema MPOBEIEHUS JABYXITYTEBON BHIPAOOTKH OypOB3PBHIBHBIM
CIOCOOOM C NIPUMEHEHHEM JBYX OYPWIbHBIX YCTAaHOBOK, IBYX IIOTPY30YHBIX MalllUH U

TIOOMHTOBOM Kpenu

EN IS ChaeHs! 1 vackl
Mpouecchl 1 onepayuy | ssor | meros| orepaann 1 2
awnn | wnos [caclun] 8 | 9 [0 [ 11 [12 13[4 |15 [6[17 [ @]9
Mpuém-caaya cmeHbl - 7 [-|om "
BypeHnue wnypos 195 | 5 |1 50) by —
PaameTka Wwnypos s 2 |- |10
Moaron Gypuniw. yeravosox | - [ 3 |- | 18| |
Ynpasnenue ycT-koi BY-2 - 3119 iz 2z
Ynpasnetue ycT-koit BY-1 - 2 |1]|2]] 2 77
OuMcTKa Wnypos, wr 7’2 |- | q
OmonyerokBY-1ubYP2 | - | 3 |-[10 & H
B3pbiBHblE paGoThI - 7|1 — —
3apsxarme nsspemanve, wr| 78 [ 6 [ -|3% 2
OxpaHa 30Hb! B3pbIBaHUA - 1 |- v 7|
NposeTpusative - - |- ez I
Tpvsegane o s _ 3 [-[w I -
Morpyska nopogel, M* | 53¢ | 7 [3[% N | —— -
Noarow norpysousix mawnk | = [ 4 | =]10 Y l
Vipaeree Rorpysowsi | | 5 | 3|5 b
KokTpons 3a norpy3koii -2 |2 m
MaHesposbie paGoTsi - |13 2|5
YKniaaKa BpemsHOK - s -] ]
Otron norpysountix vawmk | - | 5 | = [10 -
BosseaeHue kpenu 2| ~5|2|% = -
Veranoska wpeme | - | 7 |-|% .
YcTanosKa TIOGHIOB - |1 v
3aGyroska nycror sa kpensio | - | 1-5 [ 1|05 vz
Nposepxa vanp-uuassp-n | - | 2 |- [os .
Hapawmearme serrun. py6 | 225 | 2 (- [10 !
Yknapka spementoronyt | 45 [ 2 | 1[40 |u—
Fepeur TBYE KO0 | 205 | 3 |20 =
YCTpoiicTBO KaHaBkn 25 | 1-2 |2~

Puc. 2. I'padux opranuzauum paboT

CII0co00OM

IOpU TPOBEICHUM BBIPAOOTKH OYpPOB3PHIBHBIM

2. ITOPAAOK BBITTOJIHEHU A PABOTHI
1. ITo umerommMcss Ha Kadeape anrpboMaMm H3yuuTh rpaduku opraHu3aluu padoT Mpu
MIPOBEJCHNN TOPU30HTAIBHBIX M HAKJIOHHBIX BBIPA0OTOK MO PA3JIMYHBIM TEXHOJOTHMYECKUM

CXCMaM.

2. Ilo 3amaHHBIM MCXOJHBIM JAaHHBIM C YYETOM IIOJIYYEHHBIX pe3yJabTaTOB IpU
BBIMOJIHEHUH TPEABIAYIINX J1a0opaToOpHbIX padoT BBIOpaTh PeXUM pabOThl MPOXOAYECKOTO

3a0041.



3. YcraHOBUTB COCTaB U 0OBEMBI BHITOIHAEMBIX paboT B 3a00e.

4. Tlo cnpaBOYHUKY OMNpPEAETUTH HOPMBI BBHIPAOOTKU MPHU BBHIMOTHEHUH MPOXOTYECKHX
IPOIIECCOB LIUKJIA.

5. Paccuurtarh TpyZOEMKOCTH BBIMOJHEHHS HOPMHPYEMBIX IPOXOAYECKHX MPOIECCOB
UK.

6. Paccuntarh cymMmMapHyl TPYJOEMKOCTH BBIMIOJHEHUS HOPMHUPYEMBIX IMPOXOIYECKUX
IPOIIECCOB LIUKJIA.

7. OnpenenuTh YUCIEHHBIM COCTaB CMEHHOTO 3B€HA M0 00BeMY BBHITIOTHSAEMBIX padoT.

8. PaccumTarh MPOJOIKUTEIHLHOCTh BBHIMOTHCHHUS HOPMHUPYEMBIX U HEHOPMHPYEMBIX
IPOLIECCOB MPOXOIYECKOTO IIHKIIA.

B caydyae orcyrcTBUsS B CHpPaBOYHUKE HOPM BBIPAOOTKH TPH BBIOJHEHUH KAaKOTO-TO
MPOXOJUYECKOr0  Mpolecca, €ero  MPOJOJDKUTENBHOCTh  CIEAyeT  paccyuTaTb IO
POU3BOIUTEFHOCTH TOPHOIIAXTHOTO 000PY/IOBAHHS.

9. CoctaBuTth rpaduk opraHuzanuu padot (rpaduka MUKIMIHOCTH ).

10. OnpeaenuTh CKOPOCTh MOXOJKH BHIPAOOTKH.

11. PaccumtaTte TpymoBble 3aTpaThl Ha TpoBeaeHHMe 1 M  BBIpAaOOTKH U
IPOM3BOIUTENILHOCTh TPYAA MPOXOAUYHKOB.



