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KypcoBoiil mpoekT cOCTOUT U3 CAeNYIOMINX MOIpa3aeoB:

OI'JIABJIEHUE
BBenenue
OO01as yacThb
PacdeTHO-TexXHOIOTHYECKAs YaCTh
Hcxonuble nanHbie 115 pacyeTa
Breruncnenue coera, ko duimeHT coera u oobema 1eJI0BOH PEBECHHBI
OreHKa UCTIOIB30BAHUS IPEBECUHBI IO 00BEMY
Pacuer cxiaga ceipps
Pacuer nocraBos
Packpoii OpeBHa Ha TUIIOMAaTEPUATTBI
Br16op o6opynoBaHus A5 pacKkpost
Oxpana Tpyna
TexHuka 6€30macHOCTH
3akJroueHue
I'paduueckas yacTh MpoeKTa:

muct 1 Cxema cTaHka MATHNWILHBIN cTaHOK [[5]]

CIMCOK HUCIOJBb30BaHHBIX HCTOYHHKOB

[Ipunoxenns



1 OBIIAS YACTD

B cooTBeTcTBHM CO cTaHIapTaMu KpyTjble J€COMaTepHalbl AEISATCS HAa TPHU TPYIIIbL:
MeJikue — aumamerpoM 6-13 cm uepe3 1 cm, cpennue nuamerpom 14-24 cm depe3 2 cM U
KpynHble — auamerpoM 26 cMm u Oomee uepe3 2 cMm. /s BeIpaOOTKHUIMIOMATEPUANIOB H
3aroTOBOK OOIIET0 Ha3HAYCHUS HCIIOJB3YIOTCS JecomaTepuansl auamerpoMm 10 cMm u Goiee.
Juamerp OpeBHa M3MEPSIOT B BEPUIMHHOM TOpiie O6e3 ydera Kopbl. Ero onpenensioT Kak JUIMHY
OpsIMOM  JIMHUM, KOTOpash MPOXOJUT 4Yepe3 TeOMETPUUYECKH UEHTp MNepHeHAUKYISIPHO
MPOJIOJIbHOM Ocu Jecomarepuana. Korja nomnepeyHoe ceueHue He COOTBETCTBYET KpyTy, TOrJa
U3MEPSIIOT JIBa B3aMMHO NMEPHEHAMKYISPHBIX AUAMETpa U 3a PacueTHBIA JUAMETpP NMPUHUMAIOT
UX TMOJICYMMBL. MecTo M3MepeHHsl [uaMeTpa He JIOJDKHO COBHAAATh C YTOJNIIEHHEM, KOTOpPOe
BBI3BaHO HAJTMYMEM CyUYKa UJIU IPYTHX MOPOKOB. YUUTHIBAIOT TUaMETp OpPEBEH B CAHTUMETPAX.

[IpaBuna oxkpyrieHus: AUAMETPOB MPU UX U3MEPEHUU:

1) B Menkux JiecomaTepraiax qoju quamerpa meHee 0,5 cM B pacdeT He MPUHUMAIOTCS, a
0,5 cm u Gonee okpyrsitoTcss B Oonblyio ctopoHy no 1 cm. Hampumep, k nuamerpy 13 cm
OTHOCST JiecoMaTepualibl uaMmeTpoM oT 12,5 no 13,4 cm;

2) B CpeHUX U KPYITHBIX JIEcCOMaTepuaiax J0Jdu MeHee | cM B pacuer He TPUHUMAIOTCS,
a 1 cM u Oosiee OKpyTISAIOTCS 10 YeTHOTO 3HaudeHus. Hampumep, k nuamerpy 20 cM OTHOCST
opeBHa nuametpoM ot 19 1o 20,9 cm, k quametpy 22 cM — ot 21 10 22,9 cM u T. 1.

Takum 0Opa3om, 0O4E€BHUIHO, YTO MPH MPUHATHIX MPaBUIIAX U3MEPEHUs JUAMETPOB OpeBeH
MOTYT OBITh 3HAYUTENbHBIE OTKIOHEHUS (PaKTUUECKMX Pa3MEpoOB OT yueTHBIX. [lnuHy OpeBeH
M3MEPSIOT 10 HAMMEHBIIEMY PAcCTOSHUIO MEXIY TOpLaMu B MeTpax M okpyrisitoT a0 0,01 m.
Hanpumep, niamHa XBOWHBIX OpeBEH ISl TPOU3BOJCTBA MUJIOMATEPHATIOB OOIIET0 Ha3HAYCHUS
ycTaHoBieHa B npeaenax 3,0 — 6,5 m uepe3 0,25 M; Ay mpoU3BOACTBA TAPHBIX 3aroToBOK 1,0 —
2,7 m uwepe3 0,1 m u 3,0 — 6,5 m yepe3 0,5 m. /[ mpou3BoAcTBa MUIOMaTepUaIoB OOIIEro
Ha3HAYCHUs JTMHA OpeBEH MSTKUX JIMCTBEHHBIX MOPOJ M Oepe3bl coctasisieT 2,0 — 6,0 M uepes
0,25 M, a TBepAbIX JAUCTBEeHHBbIX mopox 1,0 — 6,0 m uwepe3 0,1 M; AId MPOU3BOJCTBA TapHBIX
3aroTOBOK YyCTAaHOBJIGHA JJIMHA OpeBEeH MSTKUX JHMCTBEHHBIX Topox M Oepe3sl 0,6 M u
6oneeuepes 0,1 M.

Jlecomarepuaibl Ju1si TPOAOIBHON PACHUIOBKH JOJKHBI UMETh NTpUIlyck mo anunae 0,03 —
0,05Mm.

B cooTrBercTBUM CcO cTaHAapTaMH MO KAa4yeCTBY JPEBECHHbI XBOWHBIE U JMCTBEHHBIE
JecoMaTepuanbl pas3leisioT Ha Tpu copra 1-i, 2- m 3-il. B cramgaprax ykazaHa Hopma
OTpaHWYEHUS TIOPOKOB JPEBECHHBI JUIsI JIECOMATEPUATIOB KaXIOTO CcOpTa, a Takke
JOTIOTHUTENIbHBIE TpeOOBaHUs MJs JIECOMAaTEepHalioB pa3jMYHOro HasHaueHus. s Opesew,

NpeaAHa3HAYCHHBIX JJIsI TIPOU3BOJACTBA OSKCHOPTHBIX W CIOCHUAJIBHBIX THJIOMAaTCPUAIIOB,



YCTaHOBJIEHBI OCOObIe TpeOoBaHMSI B OTHOIIEHWH pa3MepoB M KaudecTBa. Hampumep, ans
MIPOU3BOJICTBA SKCIOPTHBIX MUJIOMATEPHAIIOB, KOTOPBIE OTIPYKAIOT 3a TPAHUILY YEPE3 CEBEPHBIE
HOPTHI, UCTIOJIB3YIOTCS. XBOMHBIE KPYTJIbIE JIecoMaTepuaibl AuaMeTpoM 14 cm u Oonee M ATMHON
4 — 7 m ¢ rpagarmerr 0,3 M. [ mpowW3BOACTBA SKCIOPTHBIX IMHJIOMATEPUATIOB, KOTOPHIS
OTTPYXAIOT 4Yepe3 YEpPHOMOPCKUE MOPTHI, HCIOJB3YIOT XBOMHBIE KPYIJIbIE JieCOMAaTEepUaIIbI
muametpoM 14 cm u Oonmee wm qmHOW 4 — 8 M c rpamamumeit 0,25 m. Ilo kadectBy 3TH
JiecOMaTepUabl JOHKHBI COOTBETCTBOBATH TPEOOBAHUSAM 1-T0 U 2-TO COPTOB.

JUis  mpou3BOACTBA CHELMAIBHBIX MUJIOMAaTepUajoB (HapUMeEp, PE30HAHCHBIX)
UCIOJIB3YIOT KPYIUIbIE JiecoMaTepualibl (Iopoja: eib, MUXTa, KeAp) auamerpoM 28 cm u Oolee,
nuHow 3,0 — 6,5 M ¢ rpaganueit 0,5 M u ToabKo 1-ro copTa.

Kpome TpeboBaHmii, MPEeIbsIBISEMBIX K JieCOMaTrepraiaM 1-ro copTa, K pPe30HAHCHBIM
OpeBHaM YCTaHOBIIEHBI JOIOJIHUTENIbHbIE TPeOOBAHUS, HAIIPUMEp, LIIMPHUHA TOJIOBBIX CIIOEB HE
JOJIKHA MPEBBIIATH 4 MM, IIMPHHA MO3JHEH TpeBeCUHbI N0JKHA ObITh He 6omnee 30% u T. 1.

[TunomaTepuainbl XBOWHBIX TTOPOJ] (0Ope3HbIe U HEOOPE3HBIE), TOKHBI COOTBETCTBOBAThH
10 TOJIIIMHE pa3MepaMm. B 3Toil Tabnuie yka3aHbl Takke HOMHHAJIBHBIC Pa3Mephbl ITUPHHBI
00pE3HBIX J0COK.

lupuHa HEOOPE3HBIX WM OJHOCTOPOHHE-OOPE3HBIX MUIIOMATEPHATIOB OMPEENIIeTCs
KaK TOJIyCymMMa JBYX IIJIaCTeH, M3MEPEHHBIX Ha cpeauHe WX jvHbl. [llupuHa y3koW riactu
HEOOpEe3HOM TOCKU, KOTOpast U3MepeHa B JIIOOOM MeCTE IO JUIMHE, JUIsl IOCOK TOJIIUHON oT 16
10 50 MM BKJIIOUMTEIBHO JOJKHA OBITH HEe MeHee 50 MM, JUIs JOCOK TOJIMIMHOM cBhImie 50 1o
100 MM BKJIrOUMTENBHO HE MeHee 60 MM u A OpycwkeB TonuuHoM cBbime 100 10 300 MM He
meHee 0,6 TommuHbl. [lo mupuHe pazmMepsl HEOOPE3HBIX TOCOK ycTaHOBJIEHBI yepe3 10 mm. [Tpu
OKpYIJIEHUU YacTH J0 5 MM HE Y4WUTBIBAIOTCS, a 5 MM U Ooisiee cuutatorcs 3a 10 mm. J{nmuHa
XBOMHBIX MUAJIOMAaTEpUaNoB yctanosiieHa oT 0,5 10 2,0 M BKItounTenbHO ¢ rpagamnueit 0,1 m,

csbie 2,0 1o 6,5 m ¢ rpaganueit 0,25 M.

OmpeneneHpl  CIEAYIONIME TPENeNbHbIE OTKJIOHEHHWS OT HOMHHAJIBHBIX pPa3MEPOB
MAJIOMATEPUATIOB XBOMHBIX TTOPOJ:

«» — 1o guHe — ot 0 10 +3% OT HOMHHAIBHOH JIMHEL, HO He Oonee 50 MM;
% — 10 TOJIIIUHE MPH pa3mepax 10 39 MM BKIFOUUTENBHO — (£1) MM; oT 40 10 100 MM — OT

+2,0 mMm 110 —1,0 mMm; 6osee 100 MM — ot +3,0 MM 110 —2,0 MM;

% — mo mmpuHe npu pasmepax 10 100 mm — ot +2,0 mm 10 —1,0 Mmm; G6omee 100 MM — ot

+3,0 MM 110 —2,0 MM.

CrangapThl ONPEeNsIOT TaK)Ke TEXHUYECKUE TPEOOBAaHUS K XBOMHBIM MIJIOMAaTepUaIaM,

KOTOpbI€ MPUMEHSIOTCSI B MPOMBILIUIEHHOCTH, CTPOUTEILCTBE U MPOU3BOJACTBE Taphl. B

3aBHCUMOCTH OT HaJIMYMs TIOPOKOB JIPEBECHHBI U KauecTBa 00pabOTKU XBOMHBIE TOCKU U OPYCKH



JensaTcsl Ha TsaTh copToB (otOopHsbIe, I, 11, IIT u IV),a 6pyces — Ha yetsipe copta (I, 11, III u IV).
Jnst KaXk10Tr0 CopTa YCTaHOBJIECHBI HOPMATUBHBIEC Pa3MEpPhI JI0MYCKAEMbIX TOPOKOB IPEBECUHBI U
KauecTBa 00paboTku. OCHOBHBIMH COPTOOOPA3YIONIUMU MMOPOKAMU SIBIISIFOTCSI CYYKH, TPEIIHHEI,
THWIH, & TaK)Ke AePEKTHI.

[Munomarepuansl 06pabOTKH — 003011, KPBHLJIOBATOCTh, IIEPOXOBATOCTh MOBEPXHOCTH U
np.Ilunomarepuansl JIUCTBEHHBIX MOPOJ B 3aBUCHUMOCTH OT HAJIM4YUSI MOPOKOB JPEBECUHBI U
KadecTBa 00paboTku nensarcs Ha Tpu copta — I, II u III. YcranoBnensl crnepyromue pa3mMepsl:
TOJIIIMHA MTWJIOMAaTepralioB JUCTBEHHBIX mopoA 19, 22, 25, 32, 40, 45, 50, 60, 70, 80, 90 u 100
MM, IIUpHHA J0COK 00pe3nbix 60, 70,80, 90, 100, 110, 130, 150, 180 u 200 MM, a HEOOpPE3HBIX U
OITHO CTpoHHE-00pe3HbIXx 50 MM u Gonee uyepe3 10 mm. lupuna y3koi TUIacTH HEOOPE3HBIX
JIOCOK JIMCTBEHHBIX MOPOJ IOJDKHA OBbITh HE MeHee 40 MM. [[imrHa TOCOK M3 TBEPIOJIMCTBEHHBIX
nopona ycranosieHa ot 0,5 10 6,5 m uepe3 0,1 M, a JOCOK U3 MATKOJIUCTBEHHBIX TOPOJ U Oepe3bl
—ot1 0,5 10 2,0 M uepe3 0,1 m; ot 2,0 10 6,5 M uepes 0,25 m.

VYcTaHOBIEHBI CIIEAYIONIME TIPEACIbHBIE OTKJIOHEHHS OT HOMHHAJIBHBIX Pa3MepoB
MAJIOMATEPUAITIOB JIUCTBEHHBIX MOPO/I;

% 1o guune — ot 0 10 +3% OoT HOMHHAJILHOM JUIMHEI, HO He 60jee 50 MM;

¢ 10 TOJINMHE — JUIst JOCOK TONIIMHOM 10 32 MM — (£1,0) MM; 1st JOCOK TouIe 32 MM —
(£2,0) mm; s 6pycbeB Todtie 100 mwm (£3,0) Mm;

¢ 10 muUpHHE U J0COK mupuHOH 10 100 MM (£2,0) MM; [UIst MTUIIOMAaTEepPHAaIoB, IIUPHHA

KoTophIx 6ombire 100 MM, (£3,0) mm.

DKCTIOPTHBIE MHIIOMATEPUATBI TPOU3BOISAT B COOTBETCTBUH C OTACIBHBIMHU CTaHIApTaMHU.
TonuHa ¥ MIUPUHA SKCIIOPTHBIX XBOWHBIX MUJIOMATEPUATIOB, KOTOPBIE OTTPYXKAIOT 33 TPAHUILY
4yepe3 CeBEPHBIE MOPTHI, TAKKE K€, KaK U Y XBOMHBIX MIJIOMAaTepUaIoB 001mero HazHaueHus. [1o
TOJNIIIMHE OHU paslensitoTcss Ha ToHkue (16-22 mm), cpeanue (2544 mm) u Toncteie (50-100
MM); 10 mHupuHe — Ha y3kue (75-125 mm) u mmpokue (150 MM u Gombiie). YcTaHOBIEHA
cieayromas IJuHa 3TUX nuiomarepuanoB: kopotkue 0,45-2,40 m, nnuaabie 2,7-6,3 yepes 0,3
M. Ilo kadectBy 3Tm mnmmomarepuanbl pasaensaroT Ha nate copros: LI I, IV, V. Ilpu
ONpENIETIEHUN COPTa YUYUTHIBAIOT HAJIMYKME U pa3Mepbl MOPOKOB JAPEBECUHBI, @ TAK)KE KauyeCTBO
00paboTKH JOCOK. DKCHOPTHBIE XBOWHBIE MUIOMATEPHAIbl, KOTOPhIE OTIPYKAIOT 3a TPaHUILY
4yepe3 YepHOMOPCKHUE TOPTHI, TPOU3BOAT MO 0COOOMY cTaHmapty. VX pa3mepbl 3HAYUTEIHHO
OTJIMYAIOTCSI OT AKCIOPTHBIX MUJIOMATEPUATIOB, KOTOPBIE OTIPYKAIOT Yepe3 CEBEPHBIC MOPTHI.
Hampumep, yctaHoBIeHBI cienyromue pa3mepsl: Tonmuaa — 18, 24, 38, 48, 58, 66,

[To xayecTBY mUIOMaTepHabl pa3esIFOT Ha TpU Tpynmbl: OeccopTrbie, [V u V copTa.
HomunaneHble pa3mepbl XBOMHBIX W JIMCTBEHHBIX MUJIOMATEPHANIOB MO TONIIMHE U HIMPUHE

YCTaHOBJIEHBI AJIsl JApeBecUHbl BiIaKHOCTHIO 20%. [lpu BmakHOCTH ApeBeCHHBI OOJbIE WIH



MeHbiie 20% pasMepsl NHUIOMATEPHATIOB HEOOXOJUMO ONpPENENSITh C YYE€TOM BEJIUYMHBI
yCYIIKU. BenuunHy yCymIkKM 10 TOJIIMHE | I[IMPUHE JJIS XBOWHBIX U JIMCTBEHHBIX
MUJIOMAaTepUaIOB YCTAaHABIMBAIOT I10 COOTBETCTBYIOUIUM CTaHJAapTaM B 3aBUCUMOCTH OT
pa3MepoB JI0OCOK, UX HAYaJIbHOM M KOHEYHOM BiaxkHOCTU. [lo nnmHe ycyiika muiioMaTepuasoB
HE3HAaYUTeNbHasl, U I[O03TOMY HE Yy4YUThbIBaeTcs. Pa3mepbl, KOTOpble HMMEIOT MHJIOMAaTEepUaIIbI
HETMIOCPE/ICTBEHHO TOCJIE PACIHJIOBKA OpPEBEH, HA3BIBAIOT PACHIIOBOYHBIMH. OJTH pPa3Mephl
00JIb11IEe HOMUHAIBHBIX HA BEIUYUHY YCYIIKH:
P=H+y,

rae P — pacnuioBouHBIM pazMep, MM;

H — HOMuHanbHBIN pa3Mep, MM;

y — BEJINYMHA YCYIIIKH, MM.

Hanpumep, ecnu Hy)Ha XBOWHAas 10CKa TOJIIUHONU 4 MM, TO HE-00XOIMMO BBIITUIUThH €€
tonumHod 41,2 MM (BenuuuHa ycymku i tonmuHbl 40 MM cocraBusier 1,2 mwm). Ilpu
BBICBIXaHUH J10 BiIaKHOCTU 20% ee TonmuHa cranet 40 mm. DakTu4ecKkrue pa3Mepsl 10COK — 3TO
pa3Mepbl TP X U3MEpEeHUH. TONMHUHY U MUPUHY THIOMATEPUATIOB U3MEPSIOT B MIJLTUMETPAX,
a nnuHy B MeTpax. O0beM MuiioMaTepuanoB ONPEAesaioT 0 HOMUHAIBHBIM pa3MepaM B
Kybuueckux merpax. [IpaBuia oOMepa JOCOK: TONIIMHY U IMHUPUHY OOPE3HBIX TOCOK U3MEPSIOT
B JIO0OM MecTe JUIMHbI, HO He Ommke 150 MM OT Topua; HUPUHY HEOOPE3HBIX JOCOK

OMpECACIIAIOT KaK IMOJTYCYMMY HIMPUHEBI IBYX nnacref/i, N3MCPCHHBIX HAa CPCANHE €€ NJINHBI:

b

_b+B
T2
rne b, — mupuna HEOOpe3HOI TOCKH, MM;

b — mmpuHa y3Koii (BHEIIHEW) [IACTH JJOCKH, MM;

B — mupurHa mupokoii (BHyTpeHHEeH) IIacT TOCKH, MM.

JUTUHY TOCKHM ONPEAETISIOT 10 HANMEHBIIIEMY PACCTOSHUIO MEXKIY €€ TOPIaMu

[IpaBunamu ydyera oObeMa HEOOPE3HBIX JOCOK MPEIyCMOTPEHBI TpHU Crocoda
HOLITYYHBIH, MaKeTHBIH U BBIOOPOUHBIA. [lpu momTyyHoM yuere onpenesstoT o0beM KakJIou
HEOOPEe3HOM OCKH.

ITpu makeTHOM crioco0e OIpeaessaioT 00BEM MAKETOB JI0COK, & IPUBBIOOPOUYHOM — 00bEM
MaKETOB WJIM OTAEIBHBIX JOCOK IO BEIOOPY CO BCEH MApTHH U PACIIPOCTPAHSIOT PE3YIIbTAaThl Ha
BCIO MapTHIO JI0COK.

HcxonHbIM CBIppEM JUIS JepeBOOOpadATHIBAIONIMX MPOU3BOJICTB SBISETCS JpPEBECHHA
Pa3IMYHBIX TOPOJ, MOJYy4aeTcsi B JeCy B BUIE KPYIJIBIX JIECHBIX COPTHMEHTOB — XJIBICTOB,
OpeBeH U kpspked. B nmanpHeifmeM OpeBHa M KpsDKM HAYT B packpod U 00pabOTKy Ha
nony(pabpuKkaThl: MUJIEHHbIE M CTPOTaHHbIE MaTepHaibl, KICEHBIE CIIOMCTblE MaTepuaibl, B

qacTHOCTH (aHepy W JpeBeCHbIe IUIMT — CTPY>KEHHBIE W BOJOKHUCTBHIE. Ha ocHOBe »THX



nory(aOpuKaToOB CO3MAIOTCS PA3IMYHbIE W3JEIUs — TOTOBbIE (aOpUKaThl: CTPOUTEIIHHBIC
neranu, MeOenb, JepeBsIHHbIC YaCTH BarOHOB, CY/I0B, aBTOMOOMIICH U Ap.

[Tunensle u CTpOraHble MaTepUANbl IOJNYYAIOTCS B JIECONMUIBHOM IPOU3BOJICTBE;
CJIONCThIC MaTepUAJIbI - B IIPOU3BOJICTBAX CIOMCTON KIICCHOH JPEBECUHBI; IPEBECHBIC TUIUTHI — B
NPOM3BOJICTBAX IO TMepepaboTKe JIPEBECHBIX OTXOOB; H3IENUs JepeBOOOpabOTKH — B
IPOM3BOJICTBAX M3AETHHA U3 APEBECHHBI.

Takum o0Opas3oM, nepeBooOpadaThIBarOIIME IMPOU3BOJCTBA MOXHO pas3ienuth Ha 4
TPYIIIbL:

1) necomuabHBIE

2) KIICCHOM CJIOUCTOMN JAPCBECHUHBI

3) wu3aenuil U3 JPEBECUHBI

4) 1o nepepabOTKe APEBECHBIX OTXOJI0B

OTH TpYNNbl Pa3IHyYalOTCS: MO BUAY NPOAYKIHMUA — TMONypaOpuKaThl HIUM TOTOBBIC
(dhabpukatel; 1o BUgaM 00pabOTKU — pe3aHue, THIPOTEepMUUIECKasi, CKJIEUBaHue, oTaenka. Kpome

TOTO, IPEBECHHA, KaK MPABHIIO, TPOXOAUT CYIIKA, PEACTABIISIONIYIO TEPMUYECKYIO0 00pabOTKY.



2. PACUETHO — TEXHOJIOTUYECKAS YACTD

2.1McxoaHble JaHHBbIE JJIS1 pacyeTa

Taomuua 2.1 McxonHple naHHbIE

D, cm 25 | 37 |18 | 25 |19 | 32 |22 | 25 |18 | 26
D, cm 31 | 43 | 24 | 31 | 25 | 38 | 28 | 31 | 24 | 32
L, m 5516545 |75| 8 6 5 4 8 6

Komunuecto,mt | 423 | 648 | 273 | 806

368 | 491 | 879 | 627 | 200 | 878

2.2 Boruuciaenue coera, kodppuument coera u o0bema /1eJ10BOI IpeBeCHHbI.

XapakTepHoil 0cOOEHHOCTHIO (hOPMBI OpeBHA SBIISETCS YMEHBIIIEHUE AUaMeTpa OT KOMIIS

K BCpIIUHE.

Coer — 310 XapakTepHasi 0COOEHHOCTh (DOPMBI OpEeBHA, KOTOPASI SIBISICTCS YMEHBIICHUEM

AUnaMeTpa OT KOMJIA K BEPIIHUHE.

Cpennuii coer — 3To U3MEHEHHE JuaMeTpa Ha eIMHMIIE JJIMHBI OpeBHa. OH onpeaensieTcs

o popmyse:

C= DT_d, cM/M (@)
rne  C— cpennuii cOer, cM/M;
D —auamerp OpeBHa B HUJKHEM TOPIIE, CM;
d — nuameTp OpeBHA B BEpXHEM TOPIIE, CM;
L — JUTHHA OpeBHa,
Ci= 315_525 = 1,09 cm/M Ce= 38;25 = 2,16 cm/m
C,= 436_537 =0,92 cM/M C,;= 28;22 =1,2cM/M
Ca=2 2 = 1.3 cm/m Co="2=15cm/m
_ 24-18
C4:317 525 =0,8 CM/M Co = p = 0,75 CM/M
_ 32-26
Cs =222 = 0,75 cm/m Co=——=1cM/m

8




OTmerum, 4YTO ompesenieHHe cOera B 3aBUCHMOCTH OT JAMaMeTpa B BEPXHEM TOpIIE
0OJIBIIIEe MOAXOMUT AJII TOYHBIX PACUETOB B JICCOMHIBLHOM MPOW3BOJACTBE. Il yKPYIMHEHHBIX
pacueToB MOXHO MPUHUMATHEC= 1 cM/M.

Koaddumuent cOera Biuser Ha 00beM OpeBHA U HA UCIIOJIB30BAHUE IPEBECUHBI IIPH €TI0

pacnunuBanud. OH BeIYHCIsETCS IO hopmyIie:

K=3 2)
Ki= > = 1,24 Ks =22 =1,52
Ko = 0,16 Ky=2 =127
Kg% =13 Ke=2-=1,24
Ke=2- =124 Kg=%=1,3
Ks == =131 Kio =2 = 1,2

Koaddunuent cOera Bnuser Ha 00beM OpeBHA U Ha UCIIOJIH30BAHUE JPEBECUHBI TPU €TO
pacnuiIMBaHUU. B 3aBUCHMOCTH OT MecTa BBIPE3KH U3 CTBOJIA OpeBHA MOTYT UMETh
dbopMy, KOTOpasi HAOMUHAET IMIIMHIP, YCEUSHHBIN MapadoIou T BpallleHus, YCEYSHHBIN KOHYC
uiu "Heitona. Hanbompiee koimuecTBO OpeBeH HAOMHUHAIOT (POPMY YCEUEHHOTO Mmapadosionaa
BpAIllCHUS WIH YCEUSHHOTO KOHYCA.

O06beM yceueHHOTO Tapabosionaa BpallleHUs OMPEIEIAOT 1Mo GpopMmyIie:

Vo= T (228) w8 3)

V;, — O6bem napaboaouHOTrO BpalleHue

2 2
Vo =225 (2225 ) 455 = 0,342 w3

4

_314 (0,432+o,372)

V= x 6,5 =0,82 M3
4

0,242+0,182

V“3:_*( 2

) «45 = 0,158 M3



2 2
Vig=22 (—"'31 L ) 7,5 = 0,466 M3
* (0 25240,19 ) +8=0309 M3
2 2
r[6_74*(038 +0,25 )*6—0487M
14 (0,282+0 222) _
— % *5=0,248 M3
4
_4* (o ,312+0,252 ) x4 = 0,249 M3
314 (o 242+0,182 ) «8 = 0282 M3
2 2
V.oio= 314 (0,32 ero,za ) £6 =04 M

O0BeM yceueHHOTo KoHyca 1o opmyiie:

T DZ+D*d+d?
V= Do () s L

rae Vi — o0beM KoHyca

(4)

V= 314, (0 ,312+0,31x0,25+0, 252) 5,5 = 0,339 M3
K2_74 . (o 432+043*0 37+0, 372) £6,5 = 0,817 M3
Vi = 314, (0 ,24%+0,24%0,18+0,18 ) «4,5 = 0,156 M3
K4_ 4, (0 ,3124+0,31%0,25+0,252 ) «7.5 = 0,463 M3
74* (0252+025*019+019 ) 8 = 0,305 M3
K6_74 . (0 382+0,38%0,25+0, 252) 6 = 0,473 M3
T4 . (0 282+0,28%0,22+0, 222) %5 = 0,246 M3
314, (0 ,312+0,31x0,25+0, 252) = 0247 M3



3,14 0,24%+0,24%0,18+0,182

vngT*( - )*5,5=0,278M3
3,14 0,32240,31%0,26+0,262

Viao= 22 ( - ) *6=0397 m?

OTHOCHTENBHOE yBENMYeHHE oObeMma mMmapabojouga B CpaBHEHHH C O0OBEMOM KOHYcCa

MO>KHO OIPENIEeINTh 10 popMmyIie:

_VH_VK

P x 100% (5)

n

rac P — OTtHocuTensHOE YBCIIUYCHHUC obneMma.

p, = 2242055, 1009 = 0,8 % Pe =225 100% = 2,8 %
P, = 2222+ 100% = 0,3 % Py = 2202 5 100% = 0,8 %
Py = 215045, 1009% = 1,2 % Pg =222 4 100% = 0,8 %
P4=%*100%=0,6% Pg=%*100%=1,4%
Py = 2200305 4 100% = 1,2 % Pio =22+ 100% = 0,7 %

B pesynprare pacueToB YCTaHOBJIEHO, YTO pasiauuue o0beMOB PHebonblioe U
cocrasiusieT B cpeaneM 0,35-1,12% B 3aBucumoctu ot cbera OpeBeH. Hanpumep, 1ia OpeBeH ¢
koo dunmentom coera K = 1,35 P.= 1,12%. [TosToMy B NMpakTHYECKOU NEATETBHOCTH 00BEM
OpeBHa  ONpEAENSAOT MO €ro  BEpIIMHHOMY  JOUaMeTpy M JUIMHE,  TOJb3YACh

CTaHAApTU3UPOBAHHBIMU Ta6J'II/II_IaMI/I 00BEMOB.



Tabmuma 2.2. Crangaptu3upoBanHas Tabauia o0beMOB OpEeBEH.

HuameTtp Jnuna OpeBHa, M

OpeBHa 4.0 45 5,0 55 6,0
14 0,073 0,084 0,097 0,110 0,123
16 0,095 0,110 0,124 0,140 0,155
18 0,12 0,138 0,156 0,175 0,194
20 0,147 0,170 0,190 0,210 0,230
22 0,173 0,200 0,230 0,250 0,280
24 0,210 0,240 0,270 0,300 0,330
26 0,250 0,280 0,320 0,350 0,390
28 0,290 0,330 0,370 0,410 0,450
30 0,330 0,380 0,420 0,470 0,520
32 0,380 0,430 0,480 0,530 0,590
34 0,430 0,490 0,540 0,600 0,660
36 0,480 0,540 0,600 0,670 0,740
38 0,530 0,600 0,670 0,740 0,820
40 0,580 0,660 0,740 0,820 0,900

2.3 Ouenka UCNOJb30BAHNS APEBECHHBI 10 00beMY.

JIist OIEHKH KOJIMYECTBO JIEJOBOW JPEBECHMHBI MbI pa3OuBaeM 00beM OpeBHa Ha JiBE
30HBI:

1.V~ nenrpanbHast 30Ha OpeBHa, KOTOpasi JOJKHA OBITH paBHA BIHMCAHHOMY B OpPEBHO

OUIMHAPY COCTABJISICEM PABHO BEPIIMHHOMY AUAMCTPY

2. Vs — paBHYIO OTCTaBIIyIO OOKOBO¥ 30HE
Takum oOpazom:
V= Vy+Ves, M3 (6)
OOBeM EeHTpaIbHON 30HBI OpeBHA HAXOAUTHCS 110 popmyte:
V= %dz 1, M3 (7)
O6beM OOKOBOI 30HE HAXOIUTHCS IO (hOpMYyIIe:

mxd? K%-1

Ve B8 1 (50,08 )




O06bem ¢ 6eroBoi 30HBI 3aBUCUT OT KO3 dUIIMEHTA cOera i pa3HUIIBI MEXTy BEPXHUMH U
HIOKHAMH T1aMeTpaMu. BenndrHa 30HbI cOera JaeT HaM MpeACTaBICHUE O KOJUYECTBE JIETOBOM
JIpeBecuHbl U copte. [loa AeCTBYIONUM POCCUMCKUM CTaHIAPTOM BBIJEISIIOTCS 3 COpTa.

1) s d=0,25¢cm, D=31cMm, L=5,5m

N 2
V= 2229227, 5 5 = 0,269 M3

3,14%0,252 1,24%-1
Vo= — * 5,5 % ( > ) = 0,072,M3

Ve1-0,269+0,072=0,341m3

2) Huad=0,37cm, D=,043cm.L=6,5m

3,140,372
V p—

0= T * 6,5 = 0,698 M3

3,14%0,372
V —

2_
2= % 55 x (%) = 0,102, M3
Ve, 0,698+0,102= 0,8 M3

3) Muad=0,18cm,D=0,24cm, L=4,5m

" 2
Vip= 2 5 4,5 = 0,114 w3

+0.182 2_
Vegs= 222 4 4.5 « (1'32 1) = 0,039, m3

Vgs- 0,144+0,039=0,153 m>

4) s d=0,25¢cmD =0,31cm, L=7,5m

% 2
Vie= 2222 7,5 = 0,367

3,14%0,252 1,242-1
Vegi= 2202 47,5 ( . ) = 0,098, M3

Vs4-0,367+0,098=0,465m3

5) Hust d=0,19¢ D=0,25cm, L=8m

3,14%0,192
VHS—

* 8 = 0,229 M3



3,14%0,192 (1,312—1
= * 8 *

Vegs= 225 ) = 0,081 M3

Vss-0,229+0,081=0,31m3
6) st d=0,32cm D =0,38cm,L=6m™

_3,14%0,322

V6= *6 = 0,482 M3

" 2 2_
Vc66: 3,14 40,32 " 6 x (1,522 1) — 0,316 M3
Vge- 0,482+0,316=0,798 m°

7) Huad=0,22¢D=0,28cm,L=5m

3,140,222
V=

*5=0,189 M3

V7=

3,140,222 1,27%-1
= x5 ( ) = 0,058Mm3

Vs7-0,189+0,058=0,247 m3
8) Hus d=0,25cm, D=0,31cm,L=4m

_3,14%0,252

V= * 4 = 0,196 M3

3,14%0,252 (1,242—1
= * 4 *

Vc68_

) = 0,052 M3

Vss-0,196+0,052=0,01m3
9) s d=0,18cm, D=0,24cm,L=8m

_3,14%0,182

Vo=

*8 = 0,203 M3

3,14+0,182 (1,32—1
= * 8 *

Vego= ) = 0,03 M

Vgo- 0,203+0,03=0,503 m3
10) dns d=0,26c D =0,32cm, L=6 ™

_ 3,14%0,262

Viio= x6 = 0,318 M3




3,140,262
Vs10=

1,23%2-1
* 6 * (
2

Vs10-0,318+0,081=0,399 m3

) = 0,081 M3

Tabnuma 2.3 CpaBHeHus coera.

No DcMm d Vs Vy Vs Vi V, C K
oM | M M M M M cM/M

1 31 25 0,072 0,269 0,341 0,339 0,342 1,09 1,24
2 43 37 0,102 0,698 0,8 0,817 0,82 0,92 1,16
3 24 18 0,039 0,114 0,153 0,156 0,158 1,3 1,3
4 31 25 {0,098 0,367 0,465 0,463 0,466 0,8 1,24
5 25 19 0,081 0,229 0,31 0,305 0,309 0,75 1,31
6 38 32 0,316 0,482 0,798 0,473 0,487 2,16 1,52
7 28 22 | 0,058 0,189 0,247 0,246 0,248 1,2 1,27
8 31 25 0,052 0,196 0,01 0,247 0,249 1,5 1,24
9 24 18 0,03 0.203 0,503 0,278 0,282 0,75 1,31
10 |32 26 | 0,081 0,318 0,399 0,397 0,4 1 1,23

Pesynbrarom pacdeToB J0KEH SABIATHCS pacxoxaenuem P ot 0,35 no 3%,kpome Toro

HCO6XO,I[I/IMO CpaBHHUBATb PACCUUTAHHBIC ITOKA3aTCJIN CO CTaHAAPTaMH.

Ilo panHOM Ta6J'II/II_ILI BBITIOJIHACTC CpPaBHCHUC MCKIAY PaCUCTHbBIMU HOAHHBIMU U

CTaHJAPTOM.
Tabnmuma 2.4 CrangapTusanus Tadimia 00bemM OpeBeH.

V. | 0,300 |0,900 |0,238 |0,360 |0,210 |0,590 |0,230 |0,270 | 0,210 0,390

Vg 10339 |0817 |0,156 |0,463 |0,305 |0473 |0,246 |0,247 |0,278 0,397

vV, 0342 |082 |0158 |0,466 |0,309 |0,487 |0,248 |0,249 |0,282 0,4

Vs 10341 |08 0,153 | 0,465 | 0,31 0,798 | 0,247 0,01 |0,503 0,399




Jlnst pacyera ckiaabl ChIpbs W A()QPEeKTUBHOTO BBIOOpA 000pPYIOBaHHE HEOOXOIUMO

BBIUMCIIUTH CPEIHUN 00BEM OH OmpeaensieTcs mo hopMyIie:
2?—11 Vien; 3
VC - 1. M (9)
P Z;{r:llni ’

rae Ni- KOJINYECTBO OPEBEH I KaXKJ0ro oobema,

V- 06beM OpeBHA 1 —THaMeTp.

[To Tabmune 2.4 BBHIOMpaETCs pacdeTHBIM 00beM Hambojee ONU3KUI K CTaHIApPTOM U

IIpUHUMAaETCA 3a Vi

_ (0339 %423) + (0.82 = 648) + (0.153 * 273) + (0.463 * 806) + (0.305 * 368)
® 423 + 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

(0.473 * 491) + (0.246 * 879) + (0.249 = 627) + (0.278 = 200) + (0.397 = 878)

= 0.395 M3
423 + 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

AHAJIOTHYHBIM 00pa3IOM BBIYUCIISICTCS CPEIHIOK JUTHHY:

m
_Zl:l Li*ni .

Lep= ;M (10)

m
=17

L (5.5 % 423) + (6.5 * 648) + (4.5 x 273) + (7.5 * 806) .
P T 423 + 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

(8%368) + (6+491) + (5%879) + (4 x627) + (8 200) + (6 = 878)
423 + 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

ZTY; d2xn;
dep= /lz;n—nn"M (11)

_ (252 % 423) + (37% * 648) + (182 = 273) + (252 x 806) + (192 * 368)
7 423+ 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

= 5.984 m

(322 % 491) + (222 = 879) + (252 * 627) + (182 = 200) + (262  878)
423 + 648 + 273 + 806 + 368 + 491 + 879 + 627 + 200 + 878

= 26,253 cm

2.4 Pacuer cky1aja CbIpbs.

Jns pasmenieHus OgHOTO m3 OpeBeH Ha BOJIE HE OOXOIMMO BBICUUTATH CIIEIAIIYIO

miomanb

dCP +DCP g2

20 M (12)

rae (- cpemHsas o0bem OpeBHA

_26,253+28,282
P T 240,355

=76,809 m?



JIy1st TOro 94TOOBI MPOM3BECTH PAaCUET CKJIaJa ChIpbS HEOOXOIMMO 3HATHh TOJAOBOW 00BEM
Ha TpeanpusTre OepeTcs U3 3aJlHUe COTIACHO BapuaHTy. Pa3smepsl, popma u pacuer eMKOCTH
nrradens. BeicoTa mepeHUX CTEHKH MITa0els He 0JDKHA TpeBhIath 14 meTpoB. Pazmep
kojeosercs ot 8 1o 10 m. Jlmuna mrabGens npumepsieTcs paBHbiid 80 u Gosiee MeTpa.

[lepennue u 3agHue CTEHKH IITadeNell MpHUAA0T pa3indHyio (GOpMy B 3aBUCHUMOCTH OT
croco0a pasrpy3Ku:
1.IIpsimoyronpHas-Takyo Gopmy mradeneld MpuaaloT P pa3rpy3Ku KpaHa U 3JIeBaToOpP.
2.Vkiagka mra0eneil ¢ HaKJIOHOM T'OJIOBHOM YacTH - TaKylo YKJIQJKy IITa0ess UCIOJIb3YIOT MPU
pas3rpy3ku jgedeaKaMu.
3. TpamnenueBuHAS - UCTIONB3YETCSI PU  PA3TPY3KH JICOCIKH.
4. C yKJIOHOM BEpXHEH YaCTU-TAKOW BH/I IITA0CIISI MCIIOJIB3YIOTCS TIPH Pa3rpy3KH dJIeBaTopa.
5. C HakJIOHOM BE€pPXOM U T'OJIOBHOU YacCTH.
6. BepTukanbHbIMU WM HAKIOHHBIMU TOPLIEBBIMU CTEHKAMH U YKIIOHA BBEPX K CEpeAHHE JITHE
UCIIONIE3YETCS TPHU Pa3TPy3KH KaOellb KpaHa MIIM KaHATHBIMHA YCTAaHOBKAMHU.

[TopsiToK BBIMTOTHEHUS PAOOTHI.

[Ipuemka BeIrpy3ka u mrtabenéBka OCyIIECTBISACTCS B HABUTAIIMOHHBIN nepuoj. M3 sToro
ClelyeT, 4YTO BCS JAPEBECHHA BBITPYXAeTCs U IITaOEeTUpyeTcsl TOJNBKO B 3TOT mepuon. s

Hayaja He0OX0AMMO OTPEAETUTh 00BEM BBITPY3KH.

Qou= T 3 (13)

n*m’

rie  Qoy— roI0BOI 00BEM PACTIHIIOBKA
N — gucio nHer Hapuranwii (180)
m — Yucno cMeH ( 2 CMEHBI )
Q10,=63000/180*2=175 m3
OmnpenensieM 00beM ChIPbS MOAJIEXKAIIMNA XPAaHEHUIO Ha CKJIaJie.
Qxp = Qroz —Qpac (14)
rae,  Qpac — Pacxonsr
Q= 63000-1890=61110 m3
Q pac=IT*n*m*E;m> (15)
rie  [I- IIpousBoauTenbHOCTH MOTOKOB
N — Yucno pabounx aHell B TOy 3a BHIYMTAB HaBUralmoHHOro nepuozaa (100m3)
E-1
Qopr = 22 (16)

n2

e Ny — XpaHCHI/IC 2 JHA Ha BOJC

n,=3



63000

QCyT_
pr Ha BoJIe =630 *3=1890 m?3

Pacuer mtabens MUIOBOYHOTO CHIPbS

=630

A =V*Ky; M3 a7
rmue Ku=0, 6,
Kur — Koo uuuent 3anonnenus mradens
A=7180,8*0.6=4308,48 M’
["aGapuTHBIi 00BeM mITabCTS BEIYHCIAETCS 11O (hopmyJie
V = L*b*h; M3 (18)
rae Ky — Koapdunment 3anmonnenus mraderns
V = 5,984*200*6=7180,8m3
OmnpexensieM TUIOMAIb [UISXPAHEHHE IPEBECHHBI.

HJIOHIaIH) XPaHCHUC OPCBCCHUHBI:

dcp*De
_0-01* p2 p*ch*pr.Bo,q

= ra (19)

(cp*n

rae,  Qxp.uasore — JlpEBECHHA, TIOIEKAILAS HA XPAHEHNE HA BOJIE

0.01*0’26*2ﬂ*5.984*1890 0.01+222:925 5, 1890
cp= =12,831ra Fs- = 12,797 ra
0.335%0.92 0,305%0.92
. 0.01*%*5,5*1890 12915 . 0.01+222228,5,1890 1286
= = Fa —_ =
1 0.339%0,92 ’ = 0,246%0.92 oo ra
0.01*0'372&*6,5*1890 0.01x225%3% 4. 1890
Fos = 12,954 ra Fs- . = 12,788 ra
0,82%0.92 0,249%0.92
. 0.01+228:%2%, 4 541890 128 . 0.01*%*8*1890 12769
= == ra _ =
3 0,156%0.92 ’ 9= 0,278+0.92 ’ ra
E 0.01*%*7,5*1890 12 895 = 0_01*0'262ﬂ*6*1890 12916
- = ra — =
4 0,463+0.92 ’ 10= 0,397%0.92 ’ ra

KomnuecTBo 1mrradeneit Ha ckiage

61110
n=0 -0 _ 14183 wr
A 4308,48
OHpe)IeJISIeM mIomanab CKjaaa
— Qxp .2 (20)
h*Kw*Kn'

rae, Ky;— Koaddumment ncnons3opanue miomaan ckiama ot 0,6 go 0,7

61110

=———— =21218,75 m?
6%0,6%0,8



PaccuuteiBaem S Gacceiina
[Tnomanp GacceitHa OyeT, 3aBUCUT OT KOJMYECTBO CHIPhsI HAXOIAIINECS B OacceitHe
P = E*T*h; m3 (21)
rne  E— KomuuectBo a3pdextuBHbIX pam B nexy. [IpumuHatores 2 3¢p(heKTUBHBIE paMBbl.

T — Bpems orTauBaHue 1peBecuHsl B yacax. (3,5 1)
Q
o=—22—Mm3/cek (22)
Ng*xmx*K
61110
a:
280+2%8

P=1%*3,5%6=21m"

= 13,64 M3 /cex

OmnpenensieM MI01aab TBOPUKOB
[Tnomans ABOpHKA ONpEACIsSeTCs
Fw=1, 3* ¢ *P; M* (23)
Fe=1, 3 *33,093*21=903,438 m>
rue ¢. — Inomane, 3anumaemas 1m3 Gpesen

0,01 I,
(I)cp = Ve (24)

2%qcp

dcep+D
*%*

0,01*26,253+28,228*5,984

— 2 - 2
bep= e =33,093 m

ITone3nas momans Oacceiina
Fn=1.45*F, = 1, 45*903,438= 1309,985Mm>

Pacuer nomHo¥ 1wromaan dacceiina

— Fn . 2
0,75’

Fs (25)

=1309985 _1746,646m?

F-= -
6~ 075

Pacuer MMPOU3BOAUTCIIbBHOCTU 060py,Z[OBaHI/IC CKJIaaoB

A) Pasrpy3ka 6peBeH npo nmoMomy OpeBHa U JOCOK

_ T+V+q+«KM*Kp_ 3
1_[CM_ L ) M

cp

(26)

rae T —Bpewms cmens! B MuH (480 MuH)
V — CkopocTs 1enu
Kp — Koo uimeHT ucnonb30BaHHOT0 paboyero BpeMeHn

Ky — Koaddunment 3anonnenne mradensi(0, 7)

_ 480%30%26,253%0,7+0,7

Iey= =30956,077 M3
5,984




b) [Ipumenenue kpaHa Jj1sl BRITPY3KH CBIPhS

_T+Vxq*Km*Kp, 3
oy=———F"—— M (27)

S

rie S —PaccrosiHue, Ha KOTOPOE MOXHO OIYCTUTH KPIOK = 4 M

HCM:480*30*26,553*0,7*0,7 — 46310,292M3

B) IlpousBoauTenbHOCTb 1€0€10K Ha BHITPY3KH ChIPbS

Il.,= M; M3 (28)

Lep
rie Q- O0beM BBIFpYKaeMbIX OpPeBEH 3aBUCAIMI OT TAroBoro ycumus nebeaxu (15 m3)

K; — KoaddumuenT ucnonb3oBanus rpyzonoabéMaoctu jgedenku (0, 8)

_ 15%480%0,7+0,8

Iey= = 673,796 M3
5,984

HpI/I BBII'PY3KH HNPUMCHAKTCA KO3JIOBBIC, MOCTOK&6€J’IBHH€ 158 6aH_IeHHBIe KpaHbI. x
MMPOU3BOAUTCIIBHOCTU  OIIPCACIIACTCA AHAJIOTUYHBIM CHOCO6OM n 6YI[€T 3aBUCCTH oT
rpy3onoabsémMHocTu. I Ipunrmaercs oqHa nedenka.

2.5 Pacuer mocraBoB

[ToctaB — cxema packposi OTAEIHHOro OpeBHA WM TPYIIIBI OPEBEH Ha MUJIOMATEPHAIIBI
Tpe6yeMBIX pa3MEpoB, IMOKa Ha3bIBaroIlas MHOpAAOK W MECTO IIPOIlnja, TOJMUHY, 4 UHOTJAa U
IIUPUHY HTOJYYACMbIX MMHUJIOMATCPUAIIOB. NMeeTca Takke MMOHIATUE «IIOCTAB IIAJI», 104 KOTOPBIM
HOI[pa?:YMCBaCTCfI Ha60p IIHJI, YCTaHaBJ'II/IBaeMI)IX B MHOI'OITMJIBHBIX CTAHKaXx
(BepTUKAJIBHBIX JIECOMUIIBHBIX pamax, KpPYIJOMUIbHBIX CTAaHKAX) Ha OMPENEICHHOM PacCTOSHUU
OJHa OT ,Z[perﬁ C [OCJBIO IMOJYUYCHUS H3 6peBeH 6py0L»eB U JOCOK OIIPECACIICHHBIX pPa3MCEpPOB.
PaCCTO}IHI/IeMe)KI[y MMUJIaMHU 3a0acTCs pasMepaMu MCKITNJIbHBIX IMPOKJIIa0K.

Pacuer nmocraBoB BbIMOdHSETCS rpaduueckuM MeToJoM. J[aHHbIe pacueTa 3aHOCATCS B
BC€OAOMOCTH ITIOCTAaBOB.

PacriunoBka BpasBan npousBoautces st d MeHbiie 34, Bce uTo Oosblie-¢ OpyCOBKOIl.

1. Pacnunoeka Bpassan: d;=25 em, 1;=5,5 m, q,=0,339 M3, ;=423 mr.

I[lo Tabmume 1 mnpuioxenuss 1 BeiOupaeM oONTHUMaIbHOE
KOJINYECTBO JIOCOK B TocTaBe (6 TOCOK) M cocTaBisieM cxeMmy moctasa. llocie sToro
ompesiensieM TOMIIUHY 1ocoK 1o rpadpukam H. A. baruna (Pucynok lmpuioxkenue 1).
ChHauana yctaHaBIMBaeM HOMep Tpaduka, Mo KoTopoMy OyeM ONpenessTh TONIIHHY TOCOK

1o ¢opmyse.



N1=3

N2:2

N3:l

rae N — Homep rpaduka;

M — ob11ee KOJIMYECTBO Map JOCOK B ITOCTABE;

N — MOPSAKOBBIM HOMEpP TOCKH OT LIEHTpa Topia OpeBHa.

Tonmuny nepBoii gocku onpenenuM 1o rpaguxky N1 = (3 + 1) — 1 =3, 1. e. no rpaduky

3, COOTBETCTBEHHO TOJIIMHY BTOPOH MOCKH — 1O Tpaduky 2, Tperbeid — mo rpaduxy 1. s
onpezesieHusl TOJIIMHBI JTOCKM HEOOXOAMMO 3HATh PACCTOSHHME OT LEHTpa MOCTaBa 0
BHYTPEHHEH IUIACTH TOCKHU. Il IepBOM JOCKHU 3TO

C,=0,5*S = 0,5*3,6=1,8 mm

VYceymika onpenensiercs: o Tadauie 2 npuioxkeHus 1

A1 =50Mm

Toraa Ha ocu abcuucc HaXOAUM TOYKY €1 = 1,8 MM U MO BEPTHKAIM MOJAHUMAEMCS s
nepeceueHus ¢ KpUBOH, COOTBETCTBYIOIEH tuameTpy 25.

Co =C+a,+y,+S = 1,8+(50+1,5+3,6)=56,9mm

Ar= 32MmMm

C3=C,+a,+y,+S = 56,9+(32+0,8+3,6)=93,3mm

A3z =19vm

OO01as mupuHa 3TOro MOCTaBa, T. €. PACCTOSIHUE MEXAY Hapy>KHBIMH IJIaCTaMHU KpalHUX

IIOCOK
En = 2((arty1s3) + (@2+Y2457) + (as+y3:5)

E, = 2%((50+1,5+3,6/2) + (32+0,8+3,6) + (19 + 0,6 + 3,6) = 229,44mm

2.PacniunoBka BpaszBan: d,=37cm, 1,=6,5 M, q,=0,82 M, n,=648 mrT.

N;=3

N,=2

N3=1

C;=0,5*S =0,5*3,6=1,8 mm
A1 =55 Mm



Co=C+a;+y,+S = 1,8+(55 +1,5+3,6)=78,1 mm

Ao= 38Mm

Cy=Cptayty,+S = 78,1+(38+1,0+3,6)=120,7mm

Az=32MmMm

C4=Cstaz+y,;+S = 120,7+(32+0,6+3,6)=156,6 Mm

As=22 Mm

Cs = Cytay+ y,+S= 156,9+(22+0,7+3,6)=183,5Mm

As= 16MMm

En= 2((a1+y1+§) + (a2tYy24S2) + (a3+Y3+S3)

En = 2*((55+1,5+3,6/2) + (38+1,0+3,6) + (32 + 0,6 + 3,6) +(22+0,7+3,6)+(16+0,6+3,6)=
367,4 Mmm

3.Pacnimnoska Bpassan: d,=18cm, L=4,5 M, q,=1,156M°, n,=273mr

N;=3

No=2

N3=1

C,=0.5*S =0,5*3,6=1,8 Mmm

A;=35MMm

Co=C +a;+y, +S = 1,8+(35+1,4+3,6)=41mm
As= 29MMm

C3=C,+a,+y,+S = 41+(29+0,6+3,6)=74,2mMm
Az=17MMm

En= 2((a1+y1+§) + (ax+Y2+52) + (A3+Y3+83)

En = 2%((35+1,4+3,6/2) + (29+0,6+3,6) + (17 + 0,6 + 3,6) = 185,2 Mm

4 PacnimnoBka BpaszBai: d,=25¢cwm, ,=7,5 M, q2=O,463M3, n,=8061T



N;=3

N,=2

N3=1

C;=0.5%S=0,5*3,6=1,8 mm

A1 =50mMm

C, :C1+a1+yl+S:1,8+(50+1,4+3,6):56,9MM
As= 32MMm

C3=C,+a,+y,+S= 56,9+(32+0,8+3,6)=93,3mm
Az=19Mm

En= 2((a1+y1+§) + (a2ty24S2) + (a3+Y3+S3)

E, = 2%((50+1,4+3,6/2) + (32+0,8+3,6) + (19 + 0,6 + 3,6) = 223,6Mu

5.PacnimnoBka Bpassait: d,=19cm, 1,=8 M, q2=0,305M3 , N,=368mT

N;=3

Np=2

N3=1

C1=0,5*S=0,5*3,6=1,8 Mmm

A;=35MMm

Co=Cy+a;ty,+S =1,8+(35+1,4+3,6)=41mm
As= 29MMm

C3= Cytay+y,+S =41+(29+0,6+3,6)=74,2mMm
Az=17MMm

En= 2((a1+y1+§) + (atY24S2) + (A3+Y3+S3)

En =2*((35+1,443,6/2) + (29+0,6+3,6) + (17 + 0,6 + 3,6) = 250 Mmm

6.Pacrimnoska Bpassai: d,=32cm, L=6 M, q,=0,473M°, n,=491 mr



N;=5

N,=4

N3=3

N4=2

Ns=1

C;=0, 5*S =0,5*3,6=1,8 mm

A1 =55Mm

C,=C +a;+¥Y;+S =1,8+(55 +1,5+3,6)=61,9 mm

Ay=35MMm

C3 = Cytayty,+S = 61,9+(35+1,0+3,6)=101,5mMm

Asz=23MmMm

C4=Cjy+az+y,+S =101,5+(23+0,7+3,6)=128,8 mm

A4=16 Mm

Cs= Cytayty,+S = 128,8+(16+0,6+3,6)=149mm

Ags=13MmMm

En= 2((a1+)/1+§) + (a2+Y2+Sp) + (A3+Y3+83)

En = 2*((55+1,5+3,6/2) + (35+1,0+3,6) + (23 + 0,7 + 3,6) +(16+0,6+3,6)+(13+0,6+3,6)=
325,2, MM

7.PacniunoBka BpazBai: d,=22cm, [,=5 M, q2=0,246M3 , N,=879 1t

N;=3

N,=2

N3=1

C,1=0,5*S =0,5*3,6=1,8 mm

A1 =55mm

C,=C;+a;+¥Y+S =1, 8+(55+1,5+3,6)=61,9Mmm
Ar=25Mm

C3 = Cytayty,+S = 61,9+(25+0,8+3,6)=91,3mm
Az =18MmMm

En = 2((arty1s3) + (@+Y2:57) + (a5+y3153)



En = 2%((55+1,5+3,6/2) + (29+0,6+3,6) + (17 + 0,6 + 3,6) = 185,2 mm

8.Pacnimnoska Bpassai: d;=25 cm, ;=4 M, q,=0,335 M3, n,=627 mr.

N1=3

N,=2

N3=1

C,=0,5%S=0,5*3,6=1,8 mm

A1 =50Mm

C,o= Cytay+VY,+S = 1,8+(50+1,5+3,6)=56,9mm
As= 32MMm

C3=Cj+as+y, +S= 56,9+(32+0,8+3,6)=93,3um
Az=19Mm

En = 2((ar+y1e) + (30+Y2+52) + (s+Y3:9)

En = 2%((50+1,5+3,6/2) + (32+0,8+3,6) + (19 + 0,6 + 3,6) = 229,44 mMm

9.Pacnimnoska Bpassai: dy=18cm, L=8 M, q,=0,355M°, n,=200mT

N;=3

Np=2

N3=1

C1=0,5*S =0,5*3,6=1,8 mm

A; = 35MmMm

Cy=C+a +y,+S =1,8+(35+1,4+3,6)=41mm
Az=29MMm

C3=Cytay+y,+S = 41+(29+0,6+3,6)=74,2mm
Az=17Mm

En= 2((al+y1+§) + (A21Y2+52) + (A3tY3+53)



En = 2%((35+1, 4+3, 6/2) + (29+0,6+3,6) + (17 + 0,6 + 3,6) = 250 MM

10.PacniunoBka BpazBai: d,=128cm, 1,=6 M, q2=0,397M3 , N,=878mt

Ny=4

N3=3

Ns=2

Ns=1

C1=0,5*S =0,5*3,6=1,8 Mmm

A1=45 MM

Cp=C +a;+y,+S =1,8+(45 +1,4+3,6)=51,8 Mmm
Ao= 32MMm

C3=Cy+ay+y,+S = 51,8+(32+1,0+3,6)=88,4mm
Az = 22MMm

Cy= Cytazty,+S = 88,4+(22+0,7+3,6)=114,7 mm
As=13 MM

E, = 2((a1+y1+§) + (ax+Y2+S2) + (A3+Y3+53)

E, = 2%((45+1,4+3,6/2) + (32+1,0+3,6) + (22 + 0,7 + 3,6) +(13+0,6+3,6)=260,2, Mm

50 32 22 13

Omeer: —— ———— —
2 2 2 2

2.6 Packpoii 6peBHa Ha MMJIOMaTepUAIIBI
V= 10"%*a*b*I*K, M° (29)

rae a — ToJmmHaa TOCKu
b — llupuna mocku
Ky— koo dunuent ycymxku no mupuse (0,96)

1. V=10°*50*125*55%0,96*2*423= 27,9 m°

V= 10"%*32*100*5,5*0,96*2*423= 14,2
V= 10"°%19*75*5,5%0,96*2*423= 6,3 M’

2.V= 10*50%175%6,5*%0,96*2*648= 70,7 m°
V= 10"°%%40*150*6,5*0,96*2*648= 48,5 m°
V= 10*32%125%6,5*%0,06*2*648= 32,3 m°



V= 10*22%100*6,5*0,96*2*648=17,7 m°
V= 10"°*16*75%6,5%0,96*1*648= 9,7 m°

3.V=10"%*%32%125%4 3*0,96*2*237= 7,8M°
V= 10"%*%25%100*4,3*0,96*2*237= 4,8 m°
V= 10"°%%16*75*4,3*0,96*2*237= 2,3 m°

4.V=10"°*50*125*7,5*0,96*2*806= 72,2 m°
V= 10°*32*100*7,5*0,96*2*806= 37,1 m*
V= 10°*%19*75*7 5%0,96*2*806= 16,5 m°

5.V= 10*32%125*8*0,96*2*368= 22,6 m°
V= 10"%*%25*100*8*0,96*2*368= 14,1 M°
V= 10"°%*16*75*8*0,96*2*368= 6,7 M°

6.V= 10°*32*150%6*0,96*2*627= 34,6 m>
V= 10°*22*125%6*0,96*2*627= 19,8 M°
V= 10°*16*100*6*0,96*2*627= 11,5 m*
V= 10°%13*75%2%0,96%2%627= 7,4 m°

7.V=10%*50%125*5%0,96*2*879= 52,7 m°
V= 10%*25%100*5*0,96*2*879= 21 m°
V= 10°%*16*75*5*0,96*2*879= 10 m°

8. V=10%*50*%125%4*0,96*2*627= 30 m°
V= 10"%%32*100*4*0,96*2*627=15,4 m°
V= 10%%19*75*4*0,96*2*627= 6,8 M°

9.V= 10%*32%125*%8*0 96*2*200= 12,2m°
V= 10"%*%25%100*8*0,96*2*200= 7,7 M°
V= 10"%*%16*75*8 *0,96*2*200= 4,3 m°

10.V= 10"°%*44*150*6*0,96*2*878= 66,7 m°



V= 10"%%32%125*6*0,96*2*878= 40,4 M°
V= 10°*22*%100*6*0,96*2*878= 22,2 m°
V= 10"%*%13*75*6*0,96*2*878= 9,8 M°



2.6 Bb10op o00opyaoBaHus 1JI pACKPOst

[TosnyyeHne NUIONPOAYKIMHM  OIpPENEICHHBIX pPa3MEpPOB M KAauyecTBa BbI3BIBAIOT
HE00XOUMOCTb YETKOI'0 IIJIaAHUPOBAHUS PACIMIOBOK Ha KayKJIOM JIECONMIIBHOM IPENIPUSITHH.
Takoil mIaH pacHuiIOBOK, C TOYHBIM yKa3aHUE IIOCTABOB, KOTOPbIE IPUMEHSAIOTCS HA KayKIbIH
JaMeTp OpeBeH, COCTABJICHHBIN Ha ONpENENeHHBbIH NEepuoj] BPEMEHU M ONpPEIeIsIOLINH
NOpa3MEepHBIA U TMOCOPTHBINA BBIXOJ MHUJIOMPOAYKLNH, Ha3bIBACTCS TJIAHOM PAacKposi OpeBeH ,
WIM PacUIOBOYHBIM IIJITAHOM.

IIpu cocraBiieHue MaHa packposi OpEeBEH MOT'YT BCTPEUATHCS TPH CIydast:
1.3aBoJ MMEET ChIpbE OIIPECIIEHHBIX Pa3MEPOB U Ka4ECTBO, EMY JIENIAl0T 3a/laHue Ha
BBIMAJIOBKY MHUJIOMATEPHATIOB OINPEACICHHBIX pa3MEpoOB M KavyecTBO, T. €. cnenupuranus

NUWIOMAaTepUaIoB, WIA CTOKHOT, Tpeldyercs moao0paTb COOTBETCTBYIOIHME IOCTaBbI,
o0ecreuyrBaroIlye BHIIOJHEHNE 3a1aHuUs 110 UMetolelcs criennUKalum ChIpbs.
2.3aBOJ1 IOJIy4aeT creln(PUKALUI0 THIIOMAaTepUalIOB, UM CTOKHOT, TpeOyeTcs mo1o0parth
PalMOHATILHBIEIIOCTABbl M COOTBETCTBYIOLIYIO ClIELU(DUKALINIO CHIPUSL.

3.3aBO/I MIMEET MAapTUIO CHIPhS WIH €ro creuupukanuio; Tpedyercss moaodpaTh
HOCTaBBIIANIONYYEHUEJOCOK Hanboiee X0A0BBIX Pa3MepoB, 0€3 CTPOro ONpeesIeHHOIO UX
COOTBETCTBHUS.

Haubonee yacTo mpuxoauTCs pelIeHHE IMEPBYIO 3aJady, KOTopas B TO )K€ BpeMms
ABJIIETCS W HamOoJee CI0XKHOM IO MOTYIIMM BCTPETUTHCS MPOTUBOPEUUSIM MEXKIY
cneurdukanueil ceipbs U cnenudukanueit MUIonpOaYKIHH.

Bropoii ciyuaii BcTpedaercs A IMPENIPUITHS B LIEJIOM PEAKO, OJHAKO OH MOXET,
UMEeT MECTO BHYTPU MpPENNpHUSATHs, KOIrJa /s BBINMIOBKU OIpPENEICHHON IIeJIeBOM
HMUJIONPOIYKIIMH
UMeEeTCsl BO3MOXKHOCTh 0TOOpa 10 KaueCTBY U pa3MepaM U3BECTHOW YaCTH ChIPBS.

Tpernii cnyyaii OOBIYHO BCTpeuaeTcs Ha 3aBOJAX, HE MOJYyYAOUUX IeJIeBOH
cnenuduKalyy Ha MUJIoMaTepyai U BhIMIINBAIOMNX 00€3IMYEHHbIE THIIOMAaTepUalbl, CPeIu
KOTOpBIX, OJHAKO, HMeeT Kak O0ojiee XOJOBbIX, TaK M MEHEE XOJIOBBIE pPa3MephI,
UCTIOJIb3yeMbIE TIaBHBIM 00pa3oM JJIsi CTPOUTENIBHBIX LIEJEH.

OCHOBHBIE TEXHUYECKHUE IT0KA3ATEIH JIECOMMIBbHBIX PaM:

rae B — nmpocBeT nuibHOM paMKH pacCTOSTHUE MEXIY CTOMKAaMH IMHJIBHOW PaAMKH;

H — BrIcOTa X0/1a TUIIBHONM paMKH pa3Max BO3BPATHO-MOCTYIATEIBHOTO
NepeMELIEHNS TUJIBHOM paMKu;

N— 4acToTa BpallleHUsI KOJIEHYATOrO Baja;

A — moceuIKa —TiepeMenienre opeBHa (Opyca) B paMme 3a OAUMH O0OOPOT KOJEHYATOTO

BaJia; MPOU3BOAUTCIIBHOCTD.



Mopenb J1ecCOnuIbHON paMbl BBIOMPAIOT MO BEIWYMHE MPOCBETA MUJIBHOW paMKH B
3aBHCHUMOCTH OT HaUOOJIBIINX Pa3MepPOB OPEBEH, KOTOPHIE OyIyT HAa HEH pacIUINBATh.
Br16op neconuiisHOTO 000PYIOBAHKE U PACUET €TO0.

WupuBrayanbHOE TPOM3BOJICTBO — TPOILECC KOTOPBIH H3IENUsl HM3TOTABIMBAIOT B
U3y4eHHE KOJIMYECTBO, TPUYEM ITOBTOPHOE U MX BBITYCK MPEIyCMATPUBAIOT.

CepuiiHoe TPOM3BOJICTBO — IPOLECC KOTOPBIH BBIMYCKAIOTCS MAPTUAMU , MPHYEM
3apaHee MpeayCMaTPUBAIOT TOBTOPSIEMOCTh CEPHH.

MaccoBoe TpPOHM3BOJICTBO — TMPOIECC, KOTOPBIA W3ACTHS BBIIYCKACTCS B
OOJIBIIIOM KOJIMYECTBE.

Br16op obopynoBanue miis nepepaboTKu OpeBEH OCYLIECTBIISETCS B 3aBUCUMOCTHU
OT apaMeTPOB:

1. pa3MepHO- KaueCTBEHHOE XapaKTEPUCTHKA.

2. Ha3HAYCHUE pa3Mephbl U KA4eCTBO MUJIOMATEPHUAIIOB.

3. 0COOCHHOCTH IMPUHSTOTO PACIHIIOBKH OpPEBEH.

4. TeXHWYECKHE XapaKTePUCTHUKA W SKOHOMHYECKHE 3(P(EKTUBHOCTH TOTO WJIA HHOTO

o0opynoBaHue

5. 00bembl epepaboTKHU CHIPBS U BBITYCKH HX

A) JleconunbHble pambl U UX NTapaMETPHI.
[Tpocset — neconuiabHON paMbl (B)
HIupuny npocBeTa J1ecONnUIbHON paMbIONPEAETSIOT 10 GpopmMyiie

B=rmax*C*1+2*E, (30)

rae  Omax — AMameTp Haubosee TOJICTOro OPeBHa MO CrEU(DUKALNH, CM;

¢ — cOer OpeBHa, cM/M;

L— nnuHa OpeBHa, M; e — 3a30p MEXAY CTOWKa- MU MHJIbHOM paMKHU U OPEBHOM C KayKJ0U
CTOPOHBI,

e=5cm.
JleconmibHbIE pamMbl B 3aBUCUMOCTH OT MOJIENTH UMEIOT upuHy npocsetra 500, 630, 750 mm.

BricoTa x0na nuiibHOM pamMku/, MM, U 4acTOTa Bpall€HUs] KOJEHYATOro Bajia -N, MI/IHl,
ABIIAIOTCS  BaXXHBIMH  KOHCTPYKIIMOHHBIMM W 3KCIUTyaTallMOHHBIMU  XapaKTepUCTUKaMU
JIECONUIIBHON PaMBbl.

JIByX3TakHbIE JecOpaMbl UMEIOT BBICOTY XoAa NuibHOM paMku 600 mmm 700 mm, a
onHoaTaxkHbie400 MM (Tapubie250 MM). Yactota BpamieHHs KOJEHYAaTOro Baja s

1

JBYXATXHBIX JiecopaM cocTaBisieT 325-360 mue—1, a y omHOdTaxXHBIX 250-285 muH = (y

TapHbIX 480 MI/IH_l) B 3aBUCUMOCTH OT MOJEJH JIECOPAMBI.



[Toceuika(BenuunHa ToOMAaYM OpeBHA 3a OJMH XOJ NWJIBHOM paMKH) — OCHOBHOM
MOKa3aTellb, KOTOPBIM OMNpeneNseT MPOU3BOIUTEILHOCTh JieCopaMbl. BennunHa MOCBHUIKU
ompezensercss  pabOTOCMOCOOHOCTHIO — MHJ;  HEOOXOJUMBIM ~ KAa4eCTBOM  PACIHIIOBKH
(1IepOXOBATOCTHIO MOBEPXHOCTHU JOCOK); MOITHOCTHIO IPUBOJIOB PE3aHUA U MOJAYHU B JIECOPAME;
HauOoJbIIe KOHCTPYKTUBHON MOCBUIKOW, KOTOPYIO MOXET O0ECHeUnTh MEXaHU3M Moja4yu. 3a
pacuéTHyI0 IPUHUMAETCSI HAUMEHBIIIAsi U3 YKa3aHHBIX. PacueTHbIC MOCHUIKY MPUBEACHEI B TA0JI.
9-11 mpunoxenns. OHU BBEIOMPAIOTCS B 3aBUCHMOCTH OT Pa3MepoOB OpPEBEH, MOCTaBa, MOJEIHU
JIECOpaMBbl.

B ykazanHbIx TaOdMIIaX MPHUBEACHBI BEJIWYMHBI MOCBHUIOK MJISi PACIUIOBKH XBOWHBIX
OpeBeH BpasBall WM ¢ OPYCOBKOW Ha JIBYXATaXKHBIX JIECONMMIBHBIX PaMax C XOJOM IWJIbHON
pamku 600 mm.

Ecnu pacnunuBaroT OpeBHa Jpyrux MOpOJI, BEITUYMHA MOCHUIKHUIIPUHUMACTCS C YUETOM
nonpaBo4Horo ko3 duimenta g ocunsl 1,0, onbxu — 0,95, 6epesst — 0,85, nyda — 0,65.

BricoTa neconuibHOM pambl.

[TpuHUMaeTCs U3 TEXHHYECKUX JISCOMMIILHBIX PaM.
@dakTuyeckas MOChUIKA OOBIYHO OBIBAE€T MEHbBIIE PACUETHOW, MOTOMY YTO MEXAY OpEBHOM H
MOJAIOIIMMHU BaJIblIaMHd BO3HUKAET CKOJIbKEHHE 3a CYET M3HOCAa WIIM 3arpsA3HEHUs BajblOB, a
TaK)Ke MPHU PACIIHIIOBKE MOKPBIX HEOKOPSHHBIX OpeBeH. CKOIBKCHHUE MPUBOJINUT K YMEHBIICHUIO
NPOM3BOIUTENFHOCTH JiecopaMbl B cpeaneM Ha 8-10%, mosToMy mepen pacnuIOBKON
HEOOXOIMMO YHCTHUTD WJIHM 3aMEHSITh BaJIbIIbl, OKAPUBATh OpPEBHA.

dakTHYECKYI0 TOCBIIKY Ag, MM, MOXKHO ONPENEIMTh IO PUCKAaM, YTO OCTAIOTCA Ha

JI0CKax, WK 1o Gopmye:

600%1
tp*n

A4=1000- (31)

rIie L — nmuHa OpeBHa, M;
t,— IPOJOIKUTENBHOCT PACIIMIIOBKH OpEB- Ha, C (OIPEAEIAETCS XPOHOMETPAKEM);

-1
N—YacToTa BpalliCHUA Baja paMbl, MUH ~.

CMeHHYI0 TPOU3BOAUTENBLHOCTD JIECOPAMBIOTIPEICIIAIOT 110 (GOopMYyIIE:

_At*n*T*Qi

Tooont * Ke ¥ Ky’ (32)

rae A MOCBUIKA TPU PACIUIIOBKE OPEBEH I-r0 AuamMeTpa, MM;
N— YaCTOTA BPAIICHHS KOJCHYATOTO Balla PaMbl, MHH
T — IpoAOIKUTEIBHOCTD CMEHBI, MUH;

. 3.
gi— o0bem I-ro OpeBHa, M,



Li— amuHa i-roopeBHa,M;

K: — K03 GUIMEeHT HCIonp30BaHus pabouero BpeMeHH;

Ki— k03 duiimeHT Ucroab30BaHus JECOMMIBHOTO MOTOKA MPU PACIUIOBKE OpeBeH I-T0
JaMeTpa.

OCHOBHBIE TTapaMeTPbl KPYTIOMUIBHBIX TTHII.

KpyrinonunbHble CTaHKH KJIACCH(PUUUPYIOTCS: HA OAHO-THJIbHBIC, ABYX-TUJIbHBIC,

OIHOBAJIBHBIC , IBYX BAJIbHBIC , CTAHKH C YI'JIOBBIM PACIIOJIOXKCHUCM ITUJI.

R/

*%* JJIs1 MHOT'OITWJIBHBIX CTAHKOB

H:U*T*q *

KoKy M (33)

X OJHOIIMJIBHBIX CTAHKOB

UxTxq 4
xZ

1= KoKy M

e  Z — KOJMYECTBO MPOX0Jia IIPH PACIIMIOBKE OJTHOTO OpeBHA
U — ckopoCTh 1o/1a4u, M/MHH;
T — NpoAOIHKUTEIBHOCT CMEHBI, MHH;

g — o6beM OpeBHa, M

L — nmuHa OpeBHa, M

Kp, 1 K, — k02 (dHULHEHTB MCIONB30BaHUsA COOTBETCTBEHHO pabO4yero ¥ MallMHHOIO
BpPEMEHH.

OrmeruM, uto K, y4yuTBIBa€T pEIIaMEHTHPOBAHHBIC IOTEPH BPEMEHH Ha
00CTyXKMBaHUEPAOOUEro MecTa, TNPOAODKUTEIBHOCTh OTIBIXaW HCIOJIb30BAHUE JTHYHBIX
HaJ00HOCTeHN pabounx. B cpenqnem npunumaror K, = 0,75-0,85.

Koadduunent ncnonap3zoBanus pabodyero BpeMeH

(T—(Ty +Ty))*Kc*Ky

Kr .

(33)
rac T1, To— COOTBETCTBEHHO MMpOAOJIKUTCIIBHOCTD O6CHy)KI/IBaHI/IH pa6oqer0 MECTa H

MPOAOJIKUTCIIBHOCTD OTABIXA U MUCITIOJIB30BAHHU A JIMYHBIX HYXK], MUH,

Ke — koodduuueHT, KOTOpHI YYHUTHIBA€T BIMSHHUEYYACTKAa IOJITOTOBKH ChHIPbS K

pacnmioBke (npu Hanmuuun 3anaca ceipbiKe = 0,94, npu orcyrcrBuu K. = 0,83);

Ky — K03 (PUIIHMEHT, KOTOPBIMYUYUTHIBAET MEXAHMU3ALMIO JOMOJHUTEIbHBIX OIepaluii

(1S TOTOKA CIBYXATaXXHBIMH JIECOPAMAMHU.
Ky = 1, ¢ 0THOATQXXHBIMU TIPHU HATHYUHUOKOJIOPAMHON MEeXaHU3AI[UU
Ky =1, a npu orcyrctuu ee K,, = 0,89).

PernamenTupoBaHHbIe MOTEPU pabOUYEro BPEMEHH ISl IBYXITaXKHBIX paM.



T, =10,9 muH;
T, =19,0 MUH U U191 OAHOITAKHBIX
Ty, = 28,0 mun; 7> = 45,0 muH.
KoadduupeHT HCMONB30BaHUS  JIECOMUIBHOrO ImoTtoka | K 3aBucHTOT crmocoba w

MPOJOHKUTENLHOCTH paciuioBku OpeBHa. Ero onpezenstor no gpopmyie

_ tp
Tttt Y tng +8 3 tn,

(34)

Ki

rac tp — OPOAOJIDKUTEIIBHOCTh PACIINIIOBKH 6peBHa, C,

t: = 1,9 ¢ — mpoA0ImKUTENEHOCTh MEXKTOPIIOBOTO pa3phiBa MpH 1ojaue OpeBeH, ¢

(MpUpacIHIOBKE HAa OJJHOATAXKHBIX pamax t, = 2,5 c);

2tn;, Xtny — cyMMapHbIe BHEIIHEUUKIOBBIE MOTEPU COOTBETCTBEHHO JIECOPAMBITIEPBOTO
UBTOPOTO PSJIOB;

0 — K03(pGUIUEHT, KOTOPBI YYUTHIBAET B3aMMHOEBIUSHMEBHEIIHEIIMKIOBBIX IOTEPh
JIecopambl TIEPBOTO U BTOPOTO PSIOB.

[TpoaomKUTENEHOCTD PACIIHIIOBKY OpeBHA tp onpenensroT mohopmyie

60xl;
Apxn

Ay=1000-

(35)

riue Li— nivHa OGpeBHa i-ro quamerpa, M;

Ai— mocbuika, MM (OTMETHUM, 4YTO TMPH PACIUIOBKE C OpPYCOBKOH 3a pacyeTHYIO
MPUHUMAIOT MEHBINTYIO W3 JBYX IOCBUIOK, KOTOpbIC ompeneiacHbl mo tabmwmmam it [ u 11
IPOXOJIOB);

N— YacToTa BpallleH!s Bajia paMbl, MHH .

CymMmapHble BHEUTHEIMKIIOBBIE MOTEPHU ISl JBYXATAXKHBIX JIECOpaM MPU PACITHIOBKE C
OpycoBkoii Xtny = 2,72 ¢, Xtny = 2,96 c; misa oAHOATaXHBIX pam Xtn; = Xtny, = 2,5 c.

Koadpdunument & = 1, xorga HeT Hakonurtene OpyCKOB MeXAy JecopamMaMH MEpBOTO U
BTOPOTO PSIZIOB, T. €. IOTEPH BPEMEHHU Ha 3TUX paMaX CyMMHUPYIOTCS MOJTHOCThI0. OTMETUM, YTO
o (popmyse MPoU3BOAUTEITHHOCTH OINPEACTSAETCS KOIMYECTBO ChIPhS, KOTOPOE MOTJIO
OBITH TIPOMYIIEHO Yepe3 Jiecopamy 3a OIpPEACNICHHBI MPOMEXYTOK BPEMEHH (HampuMmep, 3a
CMEHY), T. €. IPOU3BOUTEILHOCTD 10 TpomnymieHHoMY chipbio ITp. TIpu pacnuioB-ke OpeBeH
Bpa3BaJl TakKoe K€ KOJIMYECTBO ChIphS OydeT pacHuwieHo OJHOW pamMoil, T. e.
IPOU3BOJUTEIBHOCTD PaMBbl IO paciuaeHHoMy cbipbio 11, = I1,,. Korma OpeBHa pacnuiamuBaioT ¢
OpYCOBKOIA, TOTJ]a MX MPOIMYCKAIOT Yepe3 ABE PaMbl U MPOU3BOAUTEILHOCTh OJHOM JI€COPaMBI IO

pacnuiieHHOMY chIpbio Oyzer IT, =1, / 2.



KpyrinonunbHble CTAaHKHHCIIONB3YIOT Ha JICCOMMIIBHBIX MPEANPHUITUSAX IS PACITUIOBKA
OpeBeH, a damie — JJis1 PAcHIOBKA OpYyCheB, KOTOPHIE MOXXHO BBIWINTH HA JieCcOpaMax WU
HOJYYHUTh Ha (Ppe3epHO-OPYCYIOMMX CTaHKAX.

Koadpduument K, yuuThiBaeT moTepw BPEMEHHW Ha BBITOJHEHHEIOMOIHUTEIBHBIX
oTiepalyii Mpu pacnuiaoBke OpeBHa. J[JIT MHOTOMMIIBHBIX CTAaHKOB MOHO npuHATh K, = 0,80—
0,85.

[TpupacnuinoBkeOpeBeH Ha OJHOMUIBHBIX CTAHKAX YBEIIMYMBAIOTCS MOTEPU BPEMEHH Ha
JIOTIOJTHUTEIIbHBIC oTiepaliy (YCTaHOBKA M 3aKpeIuieHue OpeBHA, XOJIOCTOU X0/ TEJICKKH H JP.).

[Tpu sTroM npuauMaroT ko3ddunuenTK,, = 0,4—0,6 B 3aBUCUMOCTH OT pa3MepoB OpPEBEH,
HAIMYUS TPHUCIIOCOOTICHUIA JIJII MEXaHU3AIMH JIOTIOTHHUTEIBHBIX OIepanui, KBaTu(UKAIUN
pabouux u ap.

OTMeTuM, 4TO TPOU3BOIUTEIBLHOCTh OAHOMMIBHBIX CTAHKOB MOXKHO ONPEICIHTh TaKKe
o popmye:

1'[=tl * q * Kp,M3 (36)
it

rae  ty — IpOJOIKUTENHLHOCTh UKIIA TepepaboTK OHOTO OpeBHA, MUH.

[IpoaomKUTENpHOCTD UK TepepadOTKU OJHOTO OpeBHA OMPENENSIOT pacueTaMH WU
XPOHOMETPaKeM BCEX OMEpPaLIU.

[To aToii popmysie onpenensitoT TakkKe MPOU3BOIUTETLHOCTECTAHKOB C YTIIOBBIM
pacrioniokeHueM T, [IWIbHBIA MEXaHW3M TaKUXCTAaHKOB WMEET JBa MWIBHBIX Baja,
pPacHoJIOKEHHBIX MOJ MPSAMBIM YIJIOM Jpyr K Japyry. Ha 3Tux craHkax oOCyHIeCTBIsETCS
WHAUBUAYalbHBIIICIOCOO ~ pacnujoBKkM  OpeBHa  Ha  TWiIOMaTepuanbl  (3arOTOBKH)
3a/laHHOrOpa3Mepa B IIONEPEYHOM CEUeHUM 3a OAMH IMpoxold. OHM TNPUMEHSIOTCAIIISA
pacnIoBKH OpEeBEH Ha paJualibHbIE TOCKH.

JIeHTOUYHONUIIbHBIE CTAHKUUMEIOT CIIEAYIOIINE TPEUMYILECTBANO CPABHEHUIO C APYTUMHU
CTaHKaMU JJIsl PacIUIOBKU OpeBeH:

1) BO3BMOXKHOCTh BBIOOpa U 0OecTIieueHne WHIUBUIYAIbHOW CXEMBIPACITUIIOBKA OpEeBHA C
Y4E€TOM KaueCTBa ChIPhS U MTUJIONPOTYKIIHNH;

2) BO3MOXHOCTh BBIMHJIOBKHA JOCOK C 3aJaHHBIM pPa3MEIIEHUEMTOINYHBIX CJIOEB
OTHOCHUTEIIBHO TIACTH (paJuaibHble WIH TaHTCHIIMATbHBIC THIOMATEpUAIIbI);

3) BO3MOXHOCTh PACHWJIOBKM KPYITHBIX OpeBeH, B TOM 4YmHCIe OpeBEeH, KOTOphIe
UMEIOTSAPOBYIO THUJIb (KPYTOBBIM CIIOCOOOM);

4) cpaBHUTENBHO MEHBINAsl IIMPUHA TpoNMwiIa u Ooliee HHU3KAs IIEPOXOBATOCTh

MMOBCPXHOCTU NOCOK;



5) orcyrcTBHE HEOOXOJAMMOCTH BBITIONHATH TIIATEIBHYIO COPTHPOBKY OpEBEH IO
AUaMETpaM HUJIM IO Ka4YCCTBY IICPECA paCHHHOBKOﬁ TakKMMU CTaHKaMH, TaK KakK I/IH[[I/IBI/II[yaJIBHBIf/i
noaxoa Aa€T BOSMOXKXHOCTb YUUTBHIBATH PAa3MCPhI U KAUCCTBO CBhIPbA B ITPOLCCCE PACIINITIOBKU.

JleHTOYHONIMIIBHBIE CTAHKH OBIBAIOT:

¢ — BEepTUKAIbHBIC U TOPU3OHTAIBHEIC,
¢ — OJTHOITMJIBHBIC U MHOTOIHJIbHBIC;
¢ —cnojadyeil OpeBHA Ha TEIIEKKAX;

% — KOHBeWepHOU noiaueii OpeBHa,

* —cC NEPEMECIICHUEM 6peBHa OTHOCHUTCIIBHO IINJI;

Tabnuua 2.5 Pacyet npon3BOIUTEIBHOCTH JIECOMUIBHOTO ITOTOKA [0 PACIMILY KPYIJIBIX

JICCOMATCPUAIOB.
Tlokaszarenun 15/1-8
JliiuHa OpeBHa, M:
HIMpHUHA 1o 400
TOJIIIMHA 13-80
JIMHA 600-6000
KommyecTBo mw, mit. 10
JuameTp muiIbl, MM 280-315
YacToTa BpaleHus MIBHOTO Bajla, MHH 3000
CKOpOCTb TIOZIa4YH, M/MUH 12,5;
27,4
41
MoiHocTts, KBT 345
49,5
IIpocser cranka, MM 500

I'aGapute! cTanka, M:

JIMHA 2335
HIMpHUHA 1270
BBICOTA 1350
[Ipou3BogUTENHLHOCTH Bonoroackuit C3
Macca, kr 3220
Haubonbmee paccrossHre MeX Ty KpalHIMH IMAIaMHU, MM 370

YacoBass  MPOW3BOJIUTENBHOCTh  JIECOMMJIBHOTO  TIOTOKAa MpPH  PAacCHMIIOBKE  KPYIJIBIX

JecoMaTepruaioB I-To JuamMeTpa COOTBETCTBYET MPOHM3BOJUTEIBHOCTH TOJIOBHOTO CTaHKA M
ompezensercs mno Gopmyoie:

3600

_ 3600 3
= Tove * q; * Kp,M°/a (36)

rae T,; — Bpems pabouero nukiaa npu 06paborke OpeBHa i—To TUaMeTpac;



2.ty — CyMMapHbIe BHE [IHKJIOBBIC TOTEPH TOJOBHOTO CTAHKA, C
- 3
g; — 00beM OpeBHa I-TO TuamMeTpa, M

Kt — ko3¢ dunuenT ucrnonp3oBanus padboyero BpeMEeH! CMEH

3600

= ¥ 0,4 % 0,3 =39 M/4
2.6+8,5

JlmurenpHOCTh pabouero MuKia B CeKyHIax mpu 00paboTke OpPEeBEH 3a OJUH MPOXO/I.
Ty = tg + tpi, cex (37)
rae t; — BpeMs MEXTOPLOBOIO pa3phIBa, C

- IIpH pacCIInJIOBKE 6peBeH Ha I[Byx3Ta)KHOfI JICCOIMUJIBHOI'O paM€ BPEM MCKTOPLIOBOI'O

paspeiBa t = 1,9 ¢, Ha OJTHO3TAXKHOM JIecONMMUIBLHON pame t — 2.5¢C.
T, = 2.5+ 6 = 8.5cek
- TIpY pacnujoBKe OPEBEH Ha MHOTOMNMJIBHOM KPYIJIOMMJILHOM,(pPE3epHO — MHIBHOM U
dpe3epHO- OpyCyroIIeM CTaHKaX, eCIIH 3arpy3Koi OpeBeH ymnpasisier omneparop t,= 1,6 ¢
npn pa60Te OTUX CTAHKOB B aBTOMATHYCCKOM PCKHME BPEMA MCKTOPLOBOI'O pa3pbiBa
NPUHUMACTCS 110 IIUKJIOTpaMMe paboT MPUBEIEHHON B MaciopTe 000pyI0BaHUE.

tp; — BpeMs 06pabOTKH OPEBEH B CEKYHJLy 3a OJIMH IIPOXOJ ONPEAENATCA 10 hopMyIe:
L.
tpiZGOOO*E,ceK (38)
- MHOTONIWJIbHBIX, (PPE3EPHONMIBHBIX U (PPe3epHO-OPYCYIOUINX CTaHKOB:
Ly
tpi= GO*E , CEK (39)

riae Lj — mimHa GpeBHa | — To [uamerpaM M
N — 9acToTa BpalleHUE KOJIEHYATOr0 BaJia JECOMMIIBHON paMBbl, MuH"
Uj — ckopocTb moj1auu OpeBHa | — To JHameTpa B CTaHKe, M/MHH
tpi= 60*>2 = 6 cexk
60
CkopocTb nojiaun OpeBHa 1 Opyca Ha CTaHKaX MPUHUMAETCS 110 MaCHOPTHBIM JaHHBIM.
A; — dakThueckas MOChUIKA Ha JICCOMMIBHOW pamMe TMpH pacluiIoBKe OpeBeH I — ro
JaMeTpam.
[Tocbuika mpu pacnuiioBke OpeBeH U OpycheB Ha JIECONMMIBHBIX pamMax OMNpENeNseTcs IIOo
ciemyromuM Gopmynam:
Ai= Agi - Ky (40)
rie Ky — kodpdunuent, ydyuThIBalOIMii HEPaBHOMEPHOCTh MoOAayd OpeBHa B
JIECOMUIIBHYIO PaMy.
Aj= 34-8.7 = 295.

— I ABYXOTAXXHBIX JICCOIMUIIBHBIX paM



164,8—2,77-Ay

Ky =1 41
H 1000-L; (41)
— JUIsL OJHOATAXKHBIX JIECONMIIBHBIX pam
728,5—23,24"A,
Ky=l———— (42)

1000-L;
rae A;-pacueTHast MOChUIKA IPU paciuiioBke OpeBHa (Opyca) i-ro muamerpa, Mm/00;

K 1 728,5 — 23,24 x 34 _
mo 1000 - 6.0 N

[lo Tabnuile mpUIIOKEHUSI OIpEAessieM IMOCBUIKY B MM B 3aBHCHUMOCTH OT JIHWaMeTpa

OpeBHa U YKcia Muil B moctase. Yuciio mui B mocrase onpezaenseM mo popmyse:
Z=n,+ 1, oun

r7ie N;- 9YUCII0 JOCOK, BHIMUINBAEMBIX U3 OpeBHA.

1.0mnpenensieM NOCBUIKY IPU pacluIOBKE OpPEBEH B pa3Ball

[Toceuika ompexensiercs mo Tadbmune Nel mprtoskenus. Ynceno muit B mocTaBe OepeTcs u3
BEJIOMOCTH pacyuera IOCTaBOB.

2.0mpepensieM NOCBUIKY TP PaCHIIOBKE OpeBEH ¢ OPyCOBKOM

IIpu pacnunoBke OpeBeH ¢ OpyCOBKOI OmpenesnsieTcss [BE IMOCBUIKU JUIsl TEPBOTO U
BTOpOTO mpoxojga, U3 ABYX HaI\/JIZIGHHI)IX IMOCBIJIOK [JIA pacuc€Ta MPHUHUMACTCA HAWMCHBLIICC.
[Tocbuiky aJis mepBOro Mpoxoja OMpeneistoT no Tabnune npuioxenne Ne2. Ilocweuiky uist
BTOPOI0 IPOX0/1a ompesessercs no tadaume Ne3.

Jl7is ecOonUIbHBIX paM, UMEIOIUX XOJ MUIBLHOW paMKu MeHblne uiu 6ombire 600 MM,
IIOCBIJIKA, B3sTasA U3 Ta6J'II/III, HU3MCHAIOTCA IMTPOIMMOPHUOHATIBHO USMCHCHUTIO BCIIMYMNHBI X044, TO

ecThb 1o opmyiie:

_ AH

A= — MM (43)

600’

rae H — BeicoTa X012 MAJIBHOM paMbl, MM

CyMMapHble MEXKIIMKJIOBBIE TOTEPHU TOJOBHOTO CTaHKAa ITOTOKA OMPEACISIETCS IO
dbopmyre:

Ztnzztnl+Kp+Ztn2+Ztn3 (44)

rae ), t, — CyMMapHble BHEIMKIIOBBIC MOTEPH MPH PaCHHIOBKEe OpeBHA(CTAaHOK 1-ro
psna), c;

Y. th2 — CyMMapHbIe BHEIUKJIOBBIE TOTEPH TIPH PaCIUIIOBKE OpeBHA(CTaHOK 2-TO psjia),C;

Y. ths — CyMMapHbIe BHEIUKIIOBBIE MTOTEPH TOJIOBHOTO CTAHKA, BBI3HIBAEMBIE OKOPOYHBIM

CTaHKOM, C;

Y. t,=0+0+2,70+0=2,7



Tabmuma 2.6HanMeHoBaHNE CTAHKOB

HaumenoBanne cTaHKOB BreuuknoBeie norepu

§ tnl Z tnz z tn3
1 2 3 4
CTaHOK  MHOTONWIBHBI  KpPYIJIONWIBHBIA € - 2,70 -
MEXaHU3MOM KPYIJIONUJIbHBIN CTAHKAMHU.

Kp— k02bdHLneHT HanoKeHle NoTeEph
- Ipu pacnuioBke OpeseH 3a oguH npoxon K, =0
- IpU pacIMIIOBKE OpEBEH 3a JBYX IOCJIEAOBATENIFHO PACHOJIOKEHHBIX CTAaHKOB

Kponpenensiercs no gopmyie:

Kp = —r—z (45)

Kp=—5¢5 =07

Ha Opyconepeknagunke MexAy IBYXA3TaKHBIMU JICCOMMJIBHBIMU paMaMU KOJIMYECTBO
OpyCheB BBIOUPAETCS U3 CICIYIOIICH TaOJIUIIBI:

Tabnuna 2.7KonudectBo OpeBeH.

Juametp, cMm 12-16 18-22 24-30 32-36 40 u Gonee
Koanuectso, 5 4 3 2 1
T

[Ipu oTcyrcTBUM HakonuTens OpycbeB E = O

N ecnu Her Hakomutenss OpycheB MEXKIYy CTaHKaMH, U OpeBHa pPACIUIUBAIOT IO
OpycoBOpa3BaJIbHOM CXeMe Ha OJHOM JieconmIbHON pame, To K,=1

rzie O, — cpejiHee BpeMs IPOCTOsI JUIs YCTPAHEHHsI HETIOIATIOK, C
- TS JIECONUIIBHBIX paM @Cp = 100c
- 1151 ppe3EPHOMMUIIBHBIX CTAHKOB O, 240c

KOZ—)(I)(bI/II_[I/ICHT HCIIOJIb30BaHUA pa6oqer0 BPEMCHU CMCHBI OTIPCACIISACTCS 110 (I)OpMy.HCZ

KTzl_TC_(Toﬁc_TOTn) * Kc * KM (46)

C

raeT, — IpoaomKUTETFHOCTh CMEHBI, MUH
To6c — BpeMs Ha 00cIykuBaHHE pabodero MecTa, Mu

TOTH — BpCMs HaA OTABIX U JIMYHBIC HaI[OGHOCTI/I, MHUH




K. — xoadduinueHT, ydyuThIBAIOMUNA BIUSHUE YYacTKa MOATOTOBKH CHIPhS K
pacnmioBke.Ilpn Hanmuume Ha ydacTKe TOATOTOBKM ChIpbS 3amaca  KpYIUIBIX
necomarepuasioB K.= 0,94, npu orcyrcrBum stux 3anacoB K. = 0,83

Ky - K0oQdunueHT, yunThIBaroIni MEXaHU3aIHI0 BCIOMOTaTeIbHBIX ONepalnui
TOJIOBHOTO CTaHKa JIECOMMJIBHOTO MOTOKA. [[J151 MOTOKOB € IBYX3TaKHBIMU JIECOMUIBHBIM
pamami, ¢hpe3epHONUIBHOTO, (ppesepHo — Opycyromumu crankamMuK,,=1, 115t MOTOKOB ¢
OJTHOATAXHBIMU pPaMaMU C OKojJopamMHOM MexaHuzauuid Ky = 1, a mpu orcyrcTBUU
K,=0,89

PernamentupoBaHHbI€ 3aTpaThl padOYETro BPEMEHU B MUHYTaX

Tabmuua 2.8HaumenoBanue o00py0BaHue.

HanmenoBanue o06opynoBaHue Tose Torn
JIByX3Ta)KHBIE JIECOMUIBHBIE PaMbl 10,9 19,0
OIHOATaKHbBIE JIECOMUIIBHBIE PaMBbl 28,0 450
®pe3epHO — 00pe3HbIe , KpyrionwibHbele cTanku U JIATIB 8,0 40,0

JlaHHBIE PacyeTOB MO KAKIOMY JUAMETPY 3aHOCATCS B TaOJIUILY.
YacoBass MpoM3BOAUTEIBLHOCTE PAMHOIO MOTOKA IPU PACHUIOBKE JPEBECHHBI XBOMHBIX IOPOJ
Ha JIECONMWIBHOM paMe€ MapKUKpyIJIONWIbHbIIIPacueTHas roAoBas MIPOM3BOJIUTEIIBHOMN
MOIIIHOCTH JIECOMMJIBHOTO 1I€Xa
[Tpon3BOIUTENBEHOCTH JIECOMMIIBHOTO 11€Xa OpeaesnseTcs mno popmyine:
L= Tew* dp*New* M* K, M¥/ron 47

rae I1i— yacoBast npou3BOAUTEIHHOCTD, M/4ac

Tey— IPOIOIIKUTENLHOCTh CMEHBI, Yac

J, — Konn4uecTBO pabo4MX JHEH B rofy

New — KOJIMYECTBO CMEH B CYTKH

M — KOJIMYECTBO OJJHOCMEHHBIX IOTOKOB B IIEXY

K — onpaBouHblif K03 GUIIMEHT Ha CPeTHEro YCIOBUS paboyero 1exa.

I1,=39*12*275%2*2*(,12= 61776M°/rox

[TorrpaBounsIif kKoaddunmenT no Pecryonnke Komu

YerBepras 30na: IOxuas muaus Baxxropa-Hwxkasist Bou.K.=0,70

[Tsras 30na: 3anagHee 60-ro Mepuanana u ceBepHee JIMHUM Baxkropa-Huxussa Bou.

K=0,86

[ecras 30na: Bocrounee 60-ro mepuanana.K =0,80

['omoBasg NpPOU3BOAUTENBHOCTh JIECONMMJIBHOIO 3aBOJa IO BBIIYCKY IHJIOMAaTepHasIoB

ompenenseTcs mo GopMmye:



O+I1 3
= r , M
100%

(48)

rae O — 00beMHBIN BBIXOJ] TUJIOMATEepUajoB, %o

[, — MPOU3BOIUTENBHOCT JIECOMMILHOTO II€Xa 0 PACIUIEHHOMY ChIPBIO, M
93,4461776
=

_100+V,_100%3,761

T Vg 4026

= 57698,784m°

) = 93,4%

Tabmmua2.9 pacyeTHBIX TEXHUYECKUX IMOCBUIOK /ISl IECONMIBHBIX paM ¢ Xoa0M 600MMm.

Huamerp Yucno nun B nocrase

OpeBHa, CM 08 9 10 11 12
14 44 44 44 44 44
16 44 44 44 44 40
18 44 44 44 44 36,5
20 42 42 42 42 33,5
22 39 39 39 33,5 30,5
24 37 37 34 31 28,5
26 34 34 32 29 26,5
28 33 32 28,5 26 23,5
30 29 29 26 23,5 21,5
32 27 27 24,5 22 20,5
34 26 25,5 23 21 19,5
36 25 24,5 22 20 18,5
38 24 23,5 21 19 17,5
40 22,5 22 20 18 16,5
42 21 19 17,5 15,6 14,4
44 20 18,5 16,5 15 13,8
46 18,5 17,5 16 14,5 13,2
48 17,5 17 15,4 14 12,8
50 16,5 16,5 14,8 13,4 12,2
52 16 16 14,2 13 11,8

2.7 PacyeT 1 BbIOOp BHYTPHIIEXOBBIX TPAHCIIOPTOB YCTPOMCTB.
Kaxkgoe TpaHCIIOPTHOE YCTPOMCTBO CBSI3BIBACTCS MPEABIAYLIEE M IOCIEAYIOLIEe
TEXHOJIOTMYECKHUE 3BEPbsl B HENPEPBIBHBIN MOTOK. [IOTOK B JIECONUIBHOM Li€XE€ HENPEPBIBHBIN

JIUIIb YCIIOBHO, TaK KaK 10 XOAY MPOIIECCOB OH Pa3BETBIsAETCS, 00pa3ys OOKOBBIE IOTOKHU U



co3/aBasi B psijie cliydaeB HeOobIIme Oy(dhepHbIe 3amachl.

TakuM 00pazoM, KaKAbld TPAHCIIOPTHBIN MEXaHMU3M, MepEeMENIaroNuX moryhadpukar ot
OJTHOTO CTaHKa OT MPEIBIAYIIEro CTaHKa U CHaOKeHHE MoTy(hadpUKaTOM CIIEIYIONIETO CTaHKA.

[Taparonue OpEeBHOTACKH.

Ckopoctb nenu OpeBHOTACKU Vg, ONpPENESAETCS €€ TEXHHYECKOM XapaKTEPHCTUKOM H
JIOJDKHA OBITH MPOBEpEHa WIIM PacCYMTaHa B COOTBETCTBHU C PadOTOW JICCONMMIBHOW pambl IO

clenyromuM GopMynam:

V6p>H
rae I1 — MakcuMabHast CKOPOCTh PACHHIIOBKH B JIECOMMIIBHOM pame, M/MHH
Axn
=——, M/MHH (49)
1000

Irac A - MakcuManbHas KOHCTPYKI M IMOCBHIJIKA B JIECOITMILHOM pamMe .MM

343000
1000

, M/MUH (50)

I1 = 102M/MUH

Axn
Viop =—————
60+100%K

rne Kg — koapdUIMeHT 3armoHeHus 10 JUTHHE e OpeBHOTACKH OpeBHAMH, U HOPMaJIbHBIX

ycnowii (0,35-0,5)

_ 34%3000

op =—————— = 102, M/MuH
60+100%0,5
T.K.Vgp<IITO MBI IprHUMaeM 3 OPEBHOTACKH
C y4yeToM TeXHOJIOTUU MPOU3BOJCTBA MPUHUMAETCH ,,,,,,, ODEBHOTACKH MAPKH ,,,,,.,.

PonukoBbie KOHBENEPHI 3a JTECONUIIBHONW paMOU IIEPBOro psija.

HeobOxonnmo omnpenenuTs OKpyKHYIO CKOPOCTh POJIMKOB KOHBeEMepa 1o hopmyie:

A*n*Kp

0= 11000+60° M/CEK (51)
rjae A - MakcuMabHas KOHCTPYKITHUS ITOCBLTKA B JICCOMMMIBHON paMe ,MM

Kp — kodddunueHT 3amaca OKpYKHOW CKOPOCTH pPONTKAa IJIsi YCKOPEHHs YOOpKH
BBIIIIEIINX JOCOK (5-7)

U — K03 UIHEHT, YIUTHIBAIOIINI CKOIbKEHHE Opyca 1o ponukam (0,8-0,9)

34%300%5

———— =94 m/cex
0,9%1000%60

0 fy
PacueTHast ckOpOCTh POJMKOB KOHBeWepa JOJKHA ObITh MEHbIIE WM paBHA CKOPOCTH
POJINKOB M3 TEXHUYECKON XapaKTEPUCTUKH.
C y4eTOM TeXHUYECKON IPOU3BOACTBA IPUHUMAEM POJIMKOBBIN KOHBEHEP MapKHU.

PonukoBble KOHBEWEPHI 32 paMOU BTOPOTO psAa.

Heo6xoanmo onpeaenuTs OKpYKHYIO CKOPOCTh POJIMKOB KOHBeHepa 1o popmyine



_ A*n*Kp
" 1000+60’

0 M/cex (52)

rie K, — 6epem 3-5.

34%3000%3
g =——— =5,1 M/cex
1000x60

C y4eroM TeXHHMYECKON IIPOU3BOJCTBA IPUHUMAEM POJIMKOBBIN KOHBEWEp MapKH.
ITonepeunble KOHBEWEPHI IS JOCOK.

CKOpOCTh MOMEPEYHOT0 KOHBEHEPOB OMpeessieTcs o Gopmyie:

Pxb

V= ,
K7%60

M/CeK (53)

rae P — uymcno nocok, MOCTymaromuMxX Ha KOHBEHEp B MHUHYTY MNpPHU TOJHOM 3arpy3ku
JIECONUJIBHBIX paM, 1T

K7 - koadduimenT 3anoaHeHus 1enei rpaickosepa,(0,4 - 0,5)

Pxb

V= P M/ceK (54)
Vi= 22252 = 431 Bu/cex
Vo= 22202 = 826, 2m/cex
Va= 22222 = 975 3w/cex
V= 22202 = 879 8w/cex
Vs= % = 371.1m/cex
V= % = 632.2m/cex
V7= % = 816.7m/cek
Vo= 2222 = 624.3u/cex
Vo= 2222 = 165.8um/cex
Vio= 2222 = 976, Tw/cex

rne b — cpeqHsis mupHuHa JOCKH , M OTIpeieNsieTcs o Gpopmyie:

|4
b=y M (55)
b1 bz bn

. 3
rae V — O0muii 00beM NHUIIoMaTepranoB, M
b1,b2,..0n — mupuHa KOCKH, M

V1, V2, V,, — 00BeM 10CKH, M

250
b1 =m0 55 =24,5M

50 32 16



625
b2 =57 150, 125100 _75 30,6 m
50 ' 40 32 ' 22 16

250
b3 =055 = 24,2 M

50 32 16

250
D4 =t35—100 55 = 26,2 M

50 32 19

250
b5 =500 75— 24.2M

50 32 16

625
be =173 150, 125100 75 30,9 m

50 ' 32 22 16 @ 13

250
b7 =500 75 = 22,3M

50 25 16

250
s =m0 75— 23.9M

50 32 19

250
D9 =m0z = 19,.9M

32 25 16

450
b1o =150125 10075 — 20,7M

50 32 22 13

C yueToM TeXHHUYECKOM IPOU3BOJICTBA IPUHUMAEM POJIMKOBBII KOHBEWEp MapKu

PonukoBblii KoHBelEep 32 00PE3HBIM CTAHKOM.

PonukoBblii KOHBelep 3a OOpE3HBIM CTAHKOM C OTJEJIbHBIM YCTPOHCTBOM Ul PEEK
CIY’)KUT JUI CHCTEMaTH4YecKOM YOOpKHM JOCOK M PEEeK HEMOCPEJICTBEHHO IOCIe BBIXOJAa UX U3
00pE3HOro CTaHKa, I03TOMY CKOPOCTb 3TOI0 KOHBOMPA PACCUUTHIBAETCS 110 (hopmyie:

V = K*U,m/MuH, (56)

rae K = koagduimeHT 3anaca CKOpocTd KOHBelepa, npuHumaetcst oosryno 1,1 — 1,5
U — ckopocTb 1oJ1aun 00pe3HOro cTaHKa, M/MUH
Vi =1.1*12.5 = 13.75m/Mun
V,=1.1*27.4 = 30.14m/Muu
V3 =1.1*41 = 45.4m/Mmun
C y4eTOM TEXHUYECKON POU3BOACTBA IPUHUMAEM POJIUKOBBIN KOHBEWEP MapKH
IIpononbHbIE TEHTOYHBIE KOHBEHEPHI I JOCOK.

CKOpoOCTh JIEHTHI OfpeiensieTcs no Gopmyre:

V=L ek, (57)

KT1+60

rae P — yucio gocok, mocTynaronmx Ha KOHBEHEp a MUHYTY, IIT
L — CpenHsist iiuHA JJOCOK, M

Kt - KoadduiueHT 3anoaHeHus JeHTHI o JuyinHe, TpunuMatores 0,5 — 0,7

_ 423%6
T 0.5%60

Vi =84.6m/cex



648%6

V, = =129.6m/cex
0.5%60
Vs = 2730 _54.6m/cex
0.5%60
V, = 22 ~161.2m/cex
0.5%60
Vs = 39870 73 Bm/cex
0.5%60
Ve = 1910 _98.2m/cex
5P
vV, = =175.8m/cex
0.5%60
Vg = o= =125.4m/cex
5
Vy = =40 m/cex
0.5%60
Vi = 222 2175 6m/cex
0.5%60

3 TEXHUKA BE30ITACHOCTHU HEXA

3.1 IlpombllieHHas: cCaHUTapuUs

[Ipomsbimnennas canutapust cormacio 'OCT 12.0.002-80, CT C3B 1084-78 —oato
CHUCTEMa OPraHU3alMOHHBIX MEPONPHUATUM U TEXHUYECKUX CPEACTB, MPEAOTBPALIAIOIINUX WU
YMEHBIIAIONIUX BO3/ICHCTBUE Ha paOOTAIONINX BPEAHBIX MPOU3BOJICTBEHHBIX (haKTOPOB.

VYcnoBus Tpyda OIpPENeNnsioTcss TEXHOJOTMEeW IpPOU3BOJICTBA, €ro OpraHu3alued u
TPYJAOBBIM IPOLIECCOM, C OJHOW CTOPOHBI, W OKpYXarolled padoTalolero CcaHUTapHO-

TUTUEHUYECKONW 0OCTaHOBKOW — € IPYroif CTOPOHBI.

3.2 TIpoTuBOIOXKapHas TEXHUKA OE30MMACHOCTH

[IpoTtuBomOKapHast TEXHHMKA OE30MacHOCTH - COBOKYMHOCTh Mep H TMpaBWI IO
00ecnevYeHnI0 JOCTOMHOTO YPOBHS 0€30MacCHOCTH TPY/Aa, 3aIlIUTHI OT MPOU3BOJICTBEHHBIX TPAaBM
MOBBIINIACT TPOW3BOJUTEIIBHOCTS TPY/Aa B IEJIOM. TeXHHKa O€30MMacHOCTH OIHUpAeTCs Ha
orpeieNieHHbIe TPeOOBaHUS K CreM(HUKE JSITEIIFHOCTH MPESIPHUSTHS, YCIIOBHS TPYyJa H KOJIMYECTBO
PabOTHHUKOB MPEITPHUSITHSL.

3.3 TexHuka O0€30MacHOCTH 1IeXa

[Tox TexHHUKOW OE30MACHOCTH IMOPa3yMEBACTCS KOMIUIEKC MEPOIPHUATHI TEXHUYIESCKOTO
nu OpFaHI/ISaHI/IOHHOFO xapaKTepa, HaHpaBHeHHBIX Ha CO3JaHHC 6630HaCHBIX YCHOBI/Iﬁ TPYI(a 158

npeaoTBpaAlICHUEC HCCHACTHBIX CJIYYacB Ha IMTPOU3BOACTBEC.


http://www.woodtechnology.ru/oxrana-truda/proizvodstvennaya-sanitariya/klassifikaciya-vrednyx-proizvodstvennyx-faktorov.html
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MHUHOBPHAYKH POCCHUHU
denepanbHOE rocyIapCTBEHHOE 010 HKETHOE 00pa30BaTEeNbHOE YUPEXKICHUE
cpeaHee IpoQecCHOHATBHOTO 00pa30BaHHS
NU (CII0)

«YXTHHCKHH roCy1apCcTBeHHbI TexHu4ecKuil yausepcure (YI'TY)
A (CI10)
O0YHOE OTeJICHUE

Peructpannonnsiil Ne
« » 201 r.

(IIOAMHUCH MeTomCTa)

KYPCOBOM IIPOEKT

ITo MJIK 01.01. JIeconmibHOE TPOU3BOCTBO
(HanMeHOBaHME AUCLUILIMHBI)
TEMa
CTyJECHTA 3 Kypca cnenransHoctn - 35.02.03 T/1
Kypc (xon cienuaabHOCTH)

(bamunus, MMsl, OTIECTBO CTYACHTA)

Ha nopabotky ITIpoBepun npenogasarens
( cM. 3amevanune) UIIM K 3aIUTe MopasunoB IOpuit AHatonbeBUY

(Hy’>XKHO€ TIOJTYEPKHYTb)

(nara) (olLIeHKa IIPOTNCHIO)

(TioztmucB) (nara)

(moxnuck)

¥Yxrta 2019
50



MUHOBPHAYKH POCCHUHU
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BhICIIET0 00pa30BaHuUs

«YXTHHCKHMH rocy1apCcTBeHHbIN TexHu4YecKuil ynusepcuren (YI'TY)
UM (CI1O)
Cremmansrocts 35.02.03  TexHoJiorus aepeBooopadoTKu

YTBEPXIAIO

ITpencenarens IILIK E.A. IlepBakoBa

(moanuce, THULMAIBL, (paMUIINA)

« » ZO_F .

3agaHue HA KYpCOBOH NMPOEKT
JlucHUIMHA MK 01.01. JIeconnjibHOE MPOU3BOACTBO

CryneHt rpyImmna

(MHuuansl, GaMuns)

1. Tema
yrBepxkeHa [1IK ITporokon Ne oT ) 20 r.
2. CpoKu mpeICTaBIIeHUs MMPOEKTA K 3aIUTe « ) 20_r

3. HcxoaHble JaHHBIE A1 IMPOCKTUPOBAHU:

4. ConepxaHue MOSICHUTEIbHOM 3aIUCKU: 1. OOwas 4yacTo

2 PacyeTHO-TEXHOJIOrnYeCKas 4acTh

2.1/ cxonHble NaHHBIE IJIs pacyeTa

2.2 Beruuciienue coera, ko3 dumueHT coera u o0beMa JAeI0BON JIPEBECUHBI

2.3 OneHKa UCTIOJIb30BaHMs IPEBECHHBI 110 00BEMY

2.4 PacueT ckiama ChIpbst




2.5 PacueT nocTaBoB

2.6 Packpoii OpeBHa Ha MUJIOMATEPHAITBI

2.7 Beibop 00opymoBaHus I PaCKpOst
3.0xpana Tpyaa

3.1 Texunka 6e3011aCHOCTH

5. IlepeueHs Ha3BaHUs JITUCTOB rpadUUECKON YaCTHU MPOEKTA:

6. Pexomenayemast nureparypa:

1.

2.

3.

10.A. MopaBunOB

PYKOBO,I[I/ITCJ'IB IIPOCKTa

(moamnucek, fata, MHULMAJIBL, (PaMIINS)

3a,I[aHI/Ie IMPHUHAJ K UCIIOJIHCHUTIO

(moanuce, nata, MHUIMAIbI, (GaMuINs)
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