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AKT COI'”TACOBAHUSA
Ha METOJAMYECKUE PEKOMEHIAIIMY 10 BBIMOJHEHUIO JUIJIOMHOTO MTPOEKTa
I crienuaisHocTh 22.02.03
JIuTeitHOe TPOU3BOACTBO YEPHBIX 1 IBETHBHIX METAJJIOB

Metonnueckue peKOMEHJAUUu SBISIOTCS PYKOBOJACTBOM K JUIUIOMHOMY
IIPOEKTUPOBAHUIO M MOArOTOBJIEHB! B cooTBeTcTBUHN ¢ PI'OC mo cnenmanbHOCTH
22.02.03 JIuTeliHOe MPOM3BOJCTBO YEPHBIX M IIBETHBIX MeTauioB U TpeboBaHuil 1o
OpTraHM3alMY BHITIOJHEHUS U 3alUThI BHITYCKHON KBaTU(UKALMOHHON pabOThHI

B meTonnueckux pekoMeHJalusaX OTPa)KE€HbI LEJIb U BOMPOCHl OpraHU3aluu
JTUIUIOMHOTO IPOEKTUPOBAHUS U TPEOOBaHUS K cofepkaHnto. CUCTEMAaTU3UPOBAHBI U
IPEJICTaBIECHbl OCHOBHbBIE MapaMETPbl TUIIOBOI'O TEXHOJOTUYECKOTO 0OOPYIOBAHMUS,
orpeseneHsl TpeOOBaHUs K CTPYKTYpE M COACPKAHHIO SKOHOMHYECKOIO pasjena,
OpraHM3ally TMPOU3BOJICTBA, OXPAaHBI TPYAAa U SKOJOTMH. YKa3aHbl OCOOCHHOCTH
YYacTKOB CII€LMAJIbHBIX CHOCOOOB JIUThS, W3TOTOBJICHUS XYJOKECTBEHHBIX U
IOBEJIMPHBIX OTJIMBOK.

MeTtoanueckne peKOMEHAAlMU MpeIHa3HaYeHbl JUIsl CTYACHTOB BceX (opMm
OoOy4eHHs, COOTBETCTBYIOT TpeOOBaHUSIM, NPEIBABIIEMbIM K TaKoro poja
METOJMYECKOW NPOAYKIMH, U MOTYT OBITh HCIOJIb30BaHbl B YYEOHOM IIpolecce
npo(heCcCUOHATIBHBIX 00PAa30BaTEIbHBIX OPTaHU3ALINM.

Benymuii cienanucT Ky3HeUHO-IuTerHoro nusu3nona «O00 YT3

YPAJITPAK». )

KY3HE4Hb!

B.H.®enopos
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INOACHUTEJIBHAS 3AIINCKA

JIMmnioMHOe MPOEKTUPOBAHUE SIBISETCS 3aBEpIIAIOIIMM 3TarioM OOydeHHUs IO
cnenunanbHoctu 22.02.03 JIuteitHoe MpOU3BOACTBO YEPHBIX U IIBETHBIX METAJLJIOB.

[{enn qUIIIIOMHOTO MTPOEKTUPOBAHUS:

- CUCTEMATHU3alLlMsl, 3aKPEIUVIEHUE W PACIIMPEHUE TEOPETUYECKUX 3HAHUU
CTYJICHTOB;

— OBJIQJICHUE HABBIKAMHM CAaMOCTOSITEJIBHOIO PELICHUS TEXHOJIOTUYECKUX
3a/1a4 U OPTaHU3aluy NPOU3BOICTBA;

— pa3BUTHE Yy CTYIEHTOB HABBIKOB CAMOCTOSITEIBHOM pabOThl ¢
OTEUYECTBEHHOM U 3apy0eKHOI TEXHUYECKON JTUTEpaTypoi, B TOM UMCIIE MAaTeHTHOW;

— OBJIaJICHUE  METOJMKAMHM  aHajiu3a U  BbIOOpa  dJHEpPro- U
pecypcocOeperaronmx U «3KOJIOTUYECKH YUCTBIX» TEXHOJOTUM, pelIeHus 3a1ad 1o
0€30MacHOCTH U OXpaHe TPY/a;

— pa3BUTHE PACUETHO-TpaUIECKUX HABBIKOB CTYCHTA;

— JEMOHCTpaluss  YpOBHS  IIOATOTOBJIEHHOCTHM  BBIMYCKHHKA K
CaMOCTOSITEJIbHOM ITPAKTUYECKON AEATEIIBHOCTH.

3anavu:

- CaMOCTOSITEJIbHO HW3YYWUTh TEXHOJOTMM B COOTBETCTBUM C TEMOW
IIPOEKTA;

— 0TOOpaTh U3 HECKOJIbKHUX BAapPUAHTOB TEXHMUYECKHUX DEIICHUN Hambojee
BBITOJIHBIN C TEXHUKO-3KOHOMUYECKON TOUKH 3PEHUS;

— o0ocHOBaTh pacueToM (Cc TpeOyeMOH CTENeHbI0 TOYHOCTH U C
NPUMEHEHUEM COBPEMEHHBIX MAaTEMaTUYECKUX METO/JOB) CBOM  IPOEKTHBIC
MPEIIOKEHHUS;

— YEeTKO M HATJISIIHO OTOOPa3nuTh CBOW MPEAIOKEHUS TpaduyIeCcKu;

— pa3paboTaTh MEPONIPUATHUS IO OXpaHe TPyJa U TEXHUKE 0€30M1acCHOCTU

— yOeIuTeNbHO  M3J0XUTh CBOM  pacueThl M OOOCHOBaHHE B
IIOSICHUTEJIBHON 3aIIMCKE.

JIMIUIOMHBIA ~ TPOEKT  JIOJDKEH  OTPa3suTh  TIyOMHY  TEOPETUYECKOH,
MPAKTUYECKON M MPOPECCHOHATBHOM MOJArOTOBKH TEXHUKA, KOTOpPas MPEANOJaraet
Hanmuuue cnenyromux [1K:

[1K 1.1. BeiOupars ucxogHble MaTepuabl 1 MPOU3BOCTBA OTIMBOK.

[IK 1.2. AHanu3upoBaTh CBOWCTBA M CTPYKTYpbl METAJJIOB U CIUIABOB
JUISl U3TOTOBJIEHUS OTIUBOK.

[IK 1.3. BbImonHATh pacyeTsl, HE0OXO0IUMbIe npu pa3paboTke
TEXHOJIOTUYECKHUX MPOLECCOB U3TOTOBIICHUS OTJIMBOK.

[IK 1.4. YcraHaBnuBaTh W OCYWIECTBJISATH  PAlMOHAJBHBIE  PEXKHUMBI
TEXHOJIOTUYECKUX ONEpaLlMii U3rOTOBIICHUS OTJIMBOK.

[IK 1.5. PaccunuTeiBaTh  OCHOBHBIE  TEXHUKO-D)KOHOMHYECKHE  IIOKA3ATENH
IIPOU3BOJICTBA OTJINBOK.

[IK 1.6. OpopmisiTh ¥ UYWTaTh KOHCTPYKTOPCKYI0 M TEXHOJOTHYECKYIO
JOKYMEHTAIUIO 110 JTUTEHHOMY ITPOU3BOJICTBY.

[IK 2.1. OcymiecTBasATh BXOAHOW KOHTPOJIb UCXOAHBIX MAaTEPUAIOB JTUTEHHOTO
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MIPOU3BOJICTBA B COOTBETCTBUM C TEXHOJIOTMYECKHM MpPOLECCOM (B TOM YHCIE
C UCIOJIb30BAHUEM MUKPOIIPOLECCOPHON TEXHUKH).

[IK 2.2. OcymecTBasATh KOHTPOJIb 32 BBINOJHEHUEM TEXHOJOTMYECKOIO
Mpoliecca MPOU3BOACTBA OTIMBOK U3 YEPHBIX U IIBETHBIX METAJUIOB U CILIABOB (B TOM
YHCJIE C UCITOJIB30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKH).

1K 2.3. Ocy1iecTBasATs KOHTPOJb 38 TEXHOJIOTHEH 00pabOTKH OTIMBOK (B TOM
YHUCJIE C UCTIOIb30BAHUEM MHUKPOIIPOLIECCOPHON TEXHUKH).

[1K 2.4. OcymiecTBasTh KOHTPOJIb 3a pab0OTOI MPUOOPOB U 0OOPYOBAHUSI.

[1K 2.5. AHanu3upoBaTh NPUYMHBI 00pa3oBaHus Je(EKTOB U pa3padaThiBaTh
MEPONPUATHUS 110 UX YCTPAHEHUIO U UCIIPABJICHUIO B OTJIMBKAX.

[1K 3.1. ITnanupoBaTh dTarbl BHITOIHEHUS MPOU3BOJACTBEHHBIX PaOOT.

[1K 3.2. Opranu3oBbiBaTh pabOTy HCHOJHHUTEIEH MO MPOU3BOJICTBY OTJIMBOK
Ha OTAEJIIbHOM Y4YacCTKe.

[IK 3.3. PaccunTbiBaTh ~OCHOBHBIE = TEXHHUKO-DKOHOMUYECKHE IOKAa3aTENIN
paboTHI KOJIJICKTHUBA.

[1K 3.4. KontponupoBaTh obecrnieueHre TpedoBaHUN OXpaHbl TPyJa U TEXHUKH
0€30MacHOCTH W TMPOMBINIICHHON CAaHUTApUU I 0€30macHO pabOThl B JIUTEHHOM
IIPOU3BOJICTBE.

[1K 3.5. [IpoBoANTh aHaIU3 TPABMOOIMACHBIX W BPEIHBIX (PAKTOPOB B cdepe
po(eCcCUOHATILHOM ESITEIbHOCTH.

[1K 4.1. OcymiecTBasATh YCTAaHOBKY U 3JIMBKY (hopM

I1K 4.2. OcymiecTBasTh pa3gady »KUIKOTr0 MeTajlia

[1K 4.3. OcymiecTBasTh MOJAUPUIIMPOBAHUE U JISTUPOBAHUE pacIljiaBa

OK 1. Ilonumarh CymIHOCTb W COLMAIBbHYIO 3HAYUMOCTh CBOEH Oyayiien
npodeccu, MPOsBIATh K HEW YCTOWYMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOUPATH THUIIOBBIC
METO/Jbl M CHOCOOBI BBIMOJHEHUSI MPOGECCHOHANBHBIX 3aJlady, OIICHUBATh HX
3 PEKTHBHOCTH U KQaYECTBO.

OK 3. [IpuHuMaTh pelieHusi B CTaHJIAPTHBIX U HECTAHAAPTHBIX CUTyalUsiX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiiecTBasTh NOUCK M HCIOJNb30BaHWE HH(MOpMAIMU, HEOOXOAUMOM
JUIst 3Q(PEKTUBHOTO BBIMOIHEHUS MPO(ECCUOHATIBHBIX 3aJ]1a4, MPOPECCUOHAIBHOIO U
JUYHOCTHOTO PA3BUTHUA.

OK 5. Ucnonp3oBaTh MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po(eccCUOHaNbHOM eI TeIbHOCTH.

OK 6. Pabotath B KOJUIGKTUBE U KoMmaHje, d3(PGEKTUBHO O0OIIAThCS
C KOJIJIEraMH, pyKOBOACTBOM, MOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMaH/IbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHIIOJIHEHUS 3a1aHUI.

OK 8. CamocTosSITENbHO ~ ONpenNeNsaTh  3adaud  NpPOoGEeCcCHOHAIBHOTO |
JUYHOCTHOTO Pa3BUTH, 3aHUMATHCS CaMOOOpa30BaHHWEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATHU(UKAIIIH.

OK 9. OpueHntupoBaTbcsi B yCIHOBHSX  4YaCTOM  CMEHBl  TEXHOJIOTHU
B IPO(ECCUOHAILHOM AESITEIbHOCTH.



VMEHUU:

—  — BblOWpare HauOosiee d(DPexkTHBHOE 000PYTOBAHUE W HUCXOJHBIC
MaTepHalibl JIJIsi TPOU3BOJICTBA OTIMBOK;

—  yCTaHaBIWBAaTh u OCYIIECTBJISATh  pallMOHAIBHBIE  PEKUMBI
TEXHOJIOTUYECKHUX OTICPAIMA U3TOTOBJICHHS OTIUBOK;

—  WUCHONB30BaTh MpOTpaMMHOE oOecredeHue B MpodeCCHOHATBHOU
JEeSATENBHOCTH, TPUMEHSATh KOMITbIOTEPHBIE TEXHOJIOTUH;

—  KOHTPOJIMPOBATH UCXOJHBIN MaTepua;

—  OCYHIECTBIISITH KOHTPOJIb 32 BBIIIOJIHEHHEM TEXHOJIOTHUECKOTO IMpoliecca
MIPOM3BOJICTBA OTJIMBOK;

—  paspabaTeiBaTh TpeOOBAaHMSI TIOBBIMICHUS KAa4deCTBA BBITYCKACMBIX
OTJIMBOK U CO3/1aBaTh YCJIOBUSI X peasu3alluy;

— BBISIBIISITH IPUYHMHBI 00pa3oBanus 1e(PEeKTOB U

—  paspabaThiBaTh MEPONPHUATHSA 110 UX YCTPAHCHUIO W HCIPABICHUIO
B OTJIMBKAX;

—  paccuuThiBaTh IO MPUHSATOM  METOJOJIOTMM OCHOBHBIE  TEXHUKO-
HKOHOMHUYECKHUE TTOKA3aTeNu padOThl KOJUIEKTUBA;

— -BpIOMpaTh HauOoisiee 3(PdeKkTuBHOE O000pYyIOBaHUE IS 3AJIUBKU
(bopMmbIL;

- -yCTaHABIIMBAaTh M OCYIICCTBIIATh PAIMOHAIBHBIM PEKUM 3aTUBKU
bopmbl;

- -HCIIOJIB30BaTh TMpOrpaMMHOE obecriedeHne B MpodeCcCHOHATHHOU
JESATETHHOCTH, TPUMEHSATh KOMITBIOTEPHBIC TEXHOJIOTHH;

— 3HAHUIL:

— JINTCUHBIC CBOMCTBA  METaJJIOB U CILJIaBOB, 3aKOHOMEPHOCTH
po1eccoB (HOPMUPOBAHMS CTPYKTYPHI U CBOMCTB JIMTHIX OTJIMBOK;

— METO/IbI pacuera ONTUMAJIbHBIX COCTaBOB IIUXThI u

MapaMeTpoOB TEXHOJOTMYECKOTO MPOoliecca U3TOTOBJICHHUS OTJIUBOK;

— ONTHUMAJIbHBIE  TEXHOJIOTMHM  BBIIUIAaBKH  JIMTEHHBIX  CIIJIABOB U
W3TOTOBJIEHUS OTJIUBOK, CIOCOOOB MOJYyUYECHUS JTUTEHHBIX (OPM U CTEPIKHEH;

— Ha3HAYCHUE, KOHCTPYKIMUIO M TPUHIMN JEUCTBUS TEXHOJOTHYECKOTO
000py1I0BaHUS JTUTEHHBIX IIEXOB;

— oOmue cBeaeHWs 00 aBTOMATHYECKUX CHCTEMax  yIpaBJICHUS
TEXHOJIOTUYECKUMHU TPOILIECCAMU BBIMJIABKU JIMTEHHBIX CIJIABOB U U3TrOTOBJICHUS
OTJINBOK;

— GyHKIIMKM W BO3MOXKHOCTU  HCIIOJB30BaHUA  HUH(POPMAIMOHHBIX
TEXHOJIOTUH B MPOo(eCCHOHATBHOMN AEATEILHOCTH

— KPUTEPUM M METOIbl KOHTPOJISI HMCXOJIHBIX MaTepuajioB JUTEHHOTO
MIPOU3BOJICTBA (B TOM YHCJIE C UCIIOJIb30BAHUEM MHUKPOIPOIIECCOPHON TEXHUKH);

— OCHOBHBIE ATallbl TEXHOJOTUYECKOTO MPOIECCa OTIMBOK W3 YEPHBIX U
IIBETHBIX METAJIOB M CIUIaBOB (B TOM  YHCJI€ C  HMCIOJIb30BAaHHEM
MUKPOTIPOIIECCOPHON TEXHUKH);

— TEXHOJIOTHIO OOpa0OTKM OTJIMBOK (B TOM YHCIE C HCMOJIb30BAaHUEM
MHUKPOIIPOIIECCOPHOIN TEXHUKH ),



- OCHOBHBIE ITPUUMHBI 00pa30BaHus AEPEKTOB U CIIOCOOBI UX YCTPAHEHUS;

- OCHOBHBIE ITyTH ITOBBIIIEHUS KAYECTBA BBIITYCKAEMbIX OTJIMBOK

—  TpeOoBaHMUS OXpaHbl TPyJa U TEXHUKU OE30MACHOCTH, MPOMBIIIJIEHHOM
caHUTapuu 11l 6e30MacHOr paboThI B IUTEHHOM MTPOU3BOACTBE

— YCTPOMCTBO MPUMEHSIEMBIX KPAaHOBBIX M PYYHBIX PA3TMBOYHBIX
KOBIIIEH, TUTJIEH U UX BMECTUMOCTD;

— YCTPOMCTBO U3JI0KHHUIL U TOABEMHO - TPAHCIIOPTHBIX MEXAHU3MOB;

— Croco0 ympaBJi€HHUs Pa3IMBOYHON 3JIEKTPOTENICKKOW MPU Pa3IUBKE
MeTalia B QOPMBI U U3TI0KHULIBL;

- CHoco0bl MOAU(PUIMPOBAHUS U JETUPOBAHUS UyryHa B KOBILIE WIU
Kenooe;

- IIpaBUJIa PACKHUCIICHUS U BBIIEP/KKU METAJIJIA B KOBIIE IIPH 3aJIMBKE;

— Ha3HAYeHUE M TMPUHLMIBI ITPABWIBHOTO PACIOIOKEHUS JINTHUKOB,
BBINIOPOB, MPHUObLIEH M HUIAKOYJOBUTENEH B (opme; - cnocoObl 3aquBKU (HOpM U
palMoHaIbHbIE TPUEMbI HAJIEBAHUSI U CHSATHS )KaKETOB;

- OCOOEHHOCTH 3aJIUBKH IOCTOSIHHBIX METAJNIMYECKUX (OopM, BpeMs
BBIIEPXKKH U Pa3IUBKU MOIU(DULIIMPOBAHHOTO YyTyHA.



1 COAEPXXAHUME, OBBEM U CTPYKTYPA JUITJIOMHOTIO ITPOEKTA

He3aBucumo ot XapakKTepa peuIacMbIX 3aaad )IPIHJ'IOMHBIfI IMPOCKT IOOJIZKCH
COCTOATH U3 rpa(buquKoﬁ YaCTH U MOSICHUTEIILHON 3aIIMCKH.

1.1. TlpumepHoe coaepkaHuE€ M OO0BEM TEXHOJOTMYECKOTO JTUIIJIOMHOIO
pPOEKTa

I'padmueckas yacrts.
['paduueckuii MmaTepuan npeacrapisercsa Ha aucTax Gopmara Al:

-IIJITAHUPOBKA yYacTKa
-4epTEkK OTIMBKU C HAHECCHHBIMH TEXHOJOTUICCKIUMHU PEIICHUSMU
-4epTeK MOHTa)XKa MOJICIT BepXa

-4epTeK MOHTa)ka MOJICITN HU3a

-uepTex GOpMBI B cOOpe

~-TeXHUKO-IKOHOMHYECKHE TTOKa3aTe) M PabOThI yJacTKa

ok ek

[TosicHuTenbHas 3anucka, TucToB popmara A4:

-TUTYJIbHBIN JTUCT (Ha OJIaHKe);
-3aJlaHU€ Ha MPOEKTUpoBaHue (Ha OJIaHKe);
-CoJIep>KaHue 1-2
-BBEJCHHE 1-3
-IIPOEKTHO-TEXHOJIOTUUECKUE PEIICHUS 10-15
-T€XHOJIOTHSI U3TrOTOBJICHUS OTIUBKHU 10-15
-9KOHOMUYECKOe 000CHOBAHUE TTPOEKTA 5-7
- 0€30IaCHOCTD JKU3HEIEATEILHOCTH 3-5
-3aKJIFOUYCHHUE 1-2
-CIIMCOK UCII0JIb3YEMBIX HCTOYHUKOB He meHee 10
HCTOYHHKOB
-IIPUJIOKEHUS 110 He0OXOJUMOCTH

OO6muii o0beM 3anucku 40-50 MAIIMHOMMCHBIX JIMCTOB, rpad)UyeCKON YacTu —
He MeHee 6 nucToB Gopmara Al.

Bo BBemeHun HEoOX0IMMO OOOCHOBAaTh aKTYalbHOCTh M MPAKTUYECKYIO
3HAYMMOCTH BBIOPAHHOM TeMbI, CPOPMYIUPOBATH 1IEJIb U 3a7a4u, OOBEKT U MpPeaMeT
BKP, kpyr paccmaTpuBaeMbIX poOIem.

1.2 CtpyKTypa JUILTIOMHOTO MPOEKTa
TeXHOTOTMYECKUI JTUIUIOMHBIN TPOEKT UMEET CTPYKTYPY:

BBEJIEHUE

1.ITPOEKTHO-TEXHOJIOTMYECKHWE PEINIEHUA
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1.1.ITpou3BoacTBEHHAs MporpaMma

1.2. Pexxum paGoThl u GOH/IBI BpEMEHU

1.3. Beibop oGopyaoBanHus aJisi ydacTka

1.4. Pacuer oCHOBHOTO 00OpYIOBaHUS ydyacTKa

2 TEXHOJIOTUA N3TOTOBJIEHMA OTJIMBK

2.1 AHanu3 TEXHOJOTUYHOCTH OTIUBKH

2.2. Boibop cnoco0a U3roToBIEHUS OTIUBKU

2.3 Bb100Op NOJI0KEHMS OTIMBKH B popMe

2.4 Onpenenenre NOBEPXHOCTH pazbemMa (HOpMbI

2.5 Onpenenenre NpUILyCKOB HA MEXAaHUUYECKYIO 00paboTKy

2.6 Onpenenenre (GOPMOBOYHBIX YKIOHOB

2.7 OnpeneneHne KOIMYeCTBa U KOHCTPYKLUU CTEPIKHEH

2.8 Pa3paboTka KOHCTPYKIIMU U pacyeT JIUTHUKOBOU CUCTEMBbI

2.9 Pa3paboTka TEXHOJIOTUH TJIABKU CILJIaBa, COOPKH U 3JIUBKU (HOpM

2.10 dunumHbIe onepanuu mo 06padboTke OTIMBKU

39KOHOMUNYECKOE OBOCHOBAHMUE ITPOEKTA

3.1 CocTtaB U CTOMMOCTH MalIMH U 000PYAOBaHUS

3.2 CtpykTypa OCHOBHBIX ()OH/IOB

3.3 [loTpeOHOCTH B 0OOPOTHBIX CPE/ICTBAX

3.4 banaHc UCHOJBb30BaHUS BPEMEHU OJIHOTO IPOU3BOICTBEHHOTO paboyero

3.5 Pacuer cpenHeCnIMCOYHOM YMCIEHHOCTH W (oHJa 3apaOOTHOM ILIATHI
paboyux MPOEKTUPYEMOr0  y4yacTKa

3.6 Pacuer cpeaHecnMCOYHOM YMCIEHHOCTH W (oHIa 3apaOOTHOM IJIATHI
OCTaJIbHBIX PAOOTHUKOB MPOEKTUPYEMOTO YUacTKa

3.7 CMeta pacxoi0B Ha COJEPKaHUE U HKCILTyaTalio 000pyI0BaHUS ydyacTKa

3.8 CebecTOoMMOCTh TOJIOBOM ITPOrpaMMbl U OJHOM TOHHBI TOJTHOTO JIUThS

3.9 TexHUKO-IKOHOMUYECKHE TTOKa3aTeneld paboThl IUTEHHOTO ydacTKa

4 BE3OITACHOCTD XMU3HEJAEATEJIBHOCTHU

4.1 Ananu3 omacHeIX U BpeIHBIX (DaKTOpOB pabodyeil cpeabl U TPYAOBOTO
nporecca

4.2 be3zonacHOCTh MPOU3BOJCTBEHHBIX MPOLIECCOB U 000PYI0BAHUS

4.3 OuuncTtka BIOPOCOB B aTMOc(hepy

3AKJIFOUEHUE

CIIMCOK UCIOJIB3YEMbBIX NCTOYHUKOB

[MTPUJIOKEHUA

1.3 MccnenoBarenbCKUi JUTNIOMHBIN TPOEKT UMEET CIIEAYIOIIYIO CTPYKTYPY:

BBEJIEHUE

1 UCCIIEAOBATEJIbCKAA YACTD

2 SKOHOMUNYECKOE OBOCHOBAHMUE ITPOEKTA

2.1 CocTaB 1 CTOMMOCTh MAIIIMH U 000PYI0BaAHUS

2.2 CTpyKTypa OCHOBHBIX (DOH/IOB

2.3 IToTpeOHOCTH B 00OPOTHBIX CPEACTBAX

2.4 banaHc UCNOJIb30BaHUSI BPEMEHH OJIHOTO MPOU3BOJACTBEHHOTO pabo4ero
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2.5 Pacyer cpemHecnMCOYHON YHCIEHHOCTH M (oHIa 3apaOOTHOM IJIAThI
pabouMx IPOEKTUPYEMOro  ydacTKa

2.6 Pacuer cpeaHecnmMCOYHON YHMCIEHHOCTH W (PoHIa 3apaOOTHON IUIATHI
OCTaJIbHBIX PAOOTHUKOB MPOEKTUPYEMOTO ydacTKa

2.7 CmeTa pacxoJ0B Ha COJEP)KAHUE U IKCILUTyaTalMI0 000PY/I0BaHUs y4acTKa

2.8 CebecTonMOCTh rO0BOM TPOTPAMMBI U OHOW TOHHBI TOJTHOTO JIUThS

2.9 TexHUKO-3KOHOMUYECKHE MTOKa3aTesield padoThl INTEHHOTO ydyacTKa

3 BE3OITACHOCTD XU3HEJAEATEJIbBHOCTHU

3.1 AHanu3 omacHbIX U BpPEIHBIX (PAKTOpPOB paboueld cpeipl U TPYAOBOIO
nmporiecca

3.1.1Bpennsbie BemecTa

3.2 be3omnacHOCTh MPOU3BOACTBEHHBIX MTPOLIECCOB U 000PYI0BAHUS

3.3 Ouucrtka BeIOpOCOB B aTMOchepy

3AKJIIOYEHUE

CIIMCOK HUCIIOJIB3YEMbBIX NCTOYHUKOB

3aKIOYEHUE JIOJDKHO COJEPKATh BBIBOJABI U IMPEMJIOKEHUS C HX KPAaTKUM

00OCHOBAaHHEM B COOTBETCTBUH C IOCTaBJICHHOM HOCJIbI0 M 3aJad4aMH, PACKPbIBATb

SHAYMMOCTD ITOJIYUYCHHBIX PC3YJIbTATOB.
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2. IPOEKTHO-TEXHOJIOIT'MYECKHE PELHIEHUA

2.1. IlpousBoacTBEeHHAs MPOrpaMmma

B cooTBercTBHM € TEMOI AMIIJIOMHOTO IPOEKTa CTYIEHTOM pa3padaTbIBAaeTCs
IIPOM3BOJICTBEHHAsI pOorpaMma Lexa 1no ¢popme, NpeacTaBIeHHON B Ta0u. 2.1.

Tabnuna 2.1 - [IporpamMmma IUTEHHOTO ydacTKa

I'omoBoii Macca OTIMBOK, T
N3nenns BBIITYCK Ha OTHO Ha TOJ0BOH
W3CTIHH, IIT. U3JIene BBIITYCK

OcHOBHast MPOAYKIIUS:

a)
0)

Hroro

3armacHble 4acTi
OTIHBKY 7151 COOCTBEHHBIX HY KT
OTJIMBKH 110 KOOIIEPAIHH

Bcero no ygacTtky

[IporpamMmma mOomXKHA COAEPKAaTh 33aJlaHUE HA TOJIOBOM BBIMYCK OTJIMBOK JIJIA
KQXJI0ro u3Jienus. BeIMycK 3amacHbIX 4acTed W OTIMBOK JUISl APYTUX MPEANPUSTUN
MPEyCMAaTPUBACTCA TMOJCTAIBHO [JI1 KaXAOTO U3ACIUS WM YKa3bIBaeTCs B
MPOIIEHTAX K BBIMTYCKY OCHOBHOM MPOYKIIUH.

[TonpoOHast xapakTepUCTHKAa HOMEHKJIATYPhl OTJIMBOK, BBITYCKA€MbIX ILIEXOM,
MPUBOJUTCA B pa3BepHYTOM (mojeTanbHOM) mporpamme. CyIliecTByeT TpU BHAA
pa3BEpPHYTON MPOU3BOACTBEHHOW MPOrPaMMBbl — TOUHAS, TPUBEJICHHAS U YCIIOBHASI.

Tounas mporpamma npeaycMaTpuBaeT pa3padOTKy TEXHOJIOTHUYECKUX JIaHHBIX
I KaXIOM  OTIMBKM W MPUMEHSETCS TNPU  MPOSKTUPOBAHUU  IIEXOB
KPYIIHOCEPUMHOTO M MAacCOBOTO MPOU3BOJCTBA C YCTOMYMBOW HOMEHKJIATYpPOU
OTJIUBOK. B JMIUIOMHBIX MpoeKkTax TOYHash MporpamMma paspadaThIBaeTcsl MpuU
HoMeHKIarype 10 30-40 nHaumenoBanuii. Popma [Js COCTABICHHUS TOYHOMU

MIPOU3BOICTBEHHOM MPOTrpaMMBbI MpecTaBiIeHa B Tab. 2.2.
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Tabnuua 2.2 - ToyHas mpor3BOACTBEHHAsS IpOrpaMma

Macca T'onoBas Macca oTJIMBOK Ha
Howmep HanmenoBanue Mapka
OTJINBKHU, nporpamma, rOJIOBYIO
OTJIUBKHU OTJIUBKHU cIiaBa
KT TIIT. NporpamMmmy, T
1 2 3 4 5 6

[IpuBeneHHass NPOU3BOJCTBEHHAs IpPOrpaMma B JUINIOMHBIX IPOEKTax
INPUMEHSETCS IPH HOMEHKJIaType OTJIMBOK Oosiee 40 HAaMMEHOBAaHMUI M BKIIIOYAET HE
BCE NOJJIEXKAIINE W3TOTOBJICHHUIO W3IEJIHS WM OTIMBKH, a TOJBKO 4YacTb UX —
TUIIOBbIE, K KOTOPBIM NMPUBOJATCS OCTAJIbHBIE W3JENHS WIA OTJIUBKU Pa3BEpHYTOU
nporpammsl. [lepecuer pazBepHyTOM MporpaMMbl Ha MPUBEIECHHYIO TPOU3BOJUTCS C
MOMOIIBI0 KO3 UIIMEHTa TPUBEICHUSI.

Ilpumep 1. 3amaHueM TPEAYyCMOTPEH BBIMYCK HECKOJIBKUX  THUIIOB
MeTaiopexkymux crankoB (A, b, B, I') ¢ cymMapHO! Maccoil BBbIITyCKaeMbIX
OTIIMBOK Ha rojoByr mporpammy 20000 1. Hambompinyro yacTh B Iporpamme
BBIITYCKA COCTaBIISIIOT CTaHKu Mojenu A  (romoBas mnporpamma 4000 1mit.;
HOMEHKJIaTypa OTJIMBOK JIJI1 9TOTO CTaHKa — 26 HAMMEHOBAHM; Macca OTJIMBOK Ha 1
KoMIIeKT — 2,0 T; B o0meM oO0beMe MPOM3BOJICTBA 1I€Xa Macca OTIMBOK JJIsl 3TUX
ctaHkoB coctaBisgeT 4000X2,0 = 8000 T).

KoapdunueHnt npuBeeHuss MOXHO ONPECIUTh KAaK OTHOIIEHHWE TOAO0BOM
IpOrpaMMmBel Liexa K rnmporpamme no crankam mozaenu A (K =20000:8000 = 2,5).

Torma npuBeneHHbIM TOA0BOM BbIMycK coctaBuT 4000X2,5 = 10000 .
crankoB wmonenu A. IlpuBenennas mnporpamma 1iexa OyaeT BKJIOYaTh 26
HAaWMEHOBAHUM OTJIMBOK cTaHKa Mojienu A (s Beimycka 10000 miT., Macca OTIMBOK
Ha nporpammy 20000 T).

Ecnu Tunosoe uzaenue BeIOpATh CIOXKHO, TO NEPECUET 3a/laHHOM MPOrpaMMbl
Ha MPUBEIAEHHYIO NPOU3BOJIUTCA ISl TPYII OTJIMBOK B 3aBUCHMOCTH OT MX MAacchl,
CIIO)KHOCTH M Jpyrux mapameTpoB. [Ipu stom mns ompenenenuss kosdduumeHta
IPUBEACHUS B YUCIUTENb 3alMUIETCS Macca OTVIMBOK Ha TOJOBYIO IIpOrpammy IO

rpynie, a B 3HaMeHaTes b — Macca OTJIMBOK IO TUIIOBOM OTJIMBKE (OTIMBKAM).
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Ilpumep 2. B pazBepHyTO#l porpaMmMme 1iexa Io TpyIne OTIUBOK Maccou A0 5
KI' 3HAYUTCA 22 HAMMEHOBAHMS OTJIIMBOK OJHOM W TOW K€ TPYIIIbI CI0KHOCTH, a B
rpynme maccoit 5—10 kr — 15 HaumeHoBaHuii. ['010BOM BBINTYCK 1O NEPBOM TpyIIIIE
coctaiser 1500 1, mo Bropoit — 2000 1. B kauecTBE TUMOBBIX OTIIMBOK B IIEPBOM
rpynne BeiOpanbl Tpu oTIuBKHU (Ne4, 9 u 20), Bo BTopoi — 2 otinuBku (Ne 27 u 31),
MMEIOIIE HauOOJIBIIYIO JOJIO BBIITYCKA B YKa3aHHBIX IPyIIax.

["00BOI BBINMYCK AJis1 YKa3aHHBIX OTJIMBOK MO MAacce€ U B IUTYKaX COCTABIISET
COOTBETCTBEHHO:

Ne4 —160 1; 80000 m1T.;

Ne 9 —240 T, 80000 mmT.;

Ne 20 —200 T, 50000 murt.;

Ne 27 —-400 T, 50000 mrT.;

Ne 31 — 600 T, 60000 mT.

Torga kodpdUIMEHTHI TPUBEACHUS MO KaXJAOW U3 TPYNI COCTaBST
COOTBETCTBEHHO:

K; =1500: (160 + 240 + 200) = 2,5;

K, =2000 : (400 + 600) = 2,0.

[TpuBenenHas mporpamma Mo yKa3aHHBIM IpyInaM OTJIMBOK OyAET COJepKaTh
5 OTJIMBOK, IPUBEIECHHBIN BBITYCK KOTOPBIX COCTABUT COOTBETCTBEHHO:

Ne4 —400T,200000 mt.;

Ne 9 —600 T, 200000 mmT.;

Ne 20-500 T, 125000 mmT.;

Ne 27 —-800 T, 100000 mmT.;

No 31 —-1200 T, 120000 1.

[IpuBeneHHBI TOAOBOM BBINYCK IO TPYyIIaM OCTAJICS PaBHBIM T'OJOBOM
nporpamme (1500 u 2000 T).

dopma a1 pacyeTa MpUBEIEHHON MPOrpaMMbl IIpeicTaBlieHa B Tadm. 1.3.
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Tabnuua 2.3 - [IpuBeneHHast poOU3BOICTBEHHAS MPOTpaMMa

=
2 g = | &

] o i <& M =

5 o ) g ) = {
S L 5 o < 2 = N> ) = =
- < = 2 g2 2 = 2 = SRS
g 2 = = S £ oA 5 s %
=g < % = o >§ I D) f:)[ Pl o 2 =
£ R & 2z g 2 =9 | 28 g 528
2 3 2 = g = 2 5 = 2 g 258
o o Qg S e o S & =S, o &
= © T © T o = — M = E e = = 2 B

1 2 3 4 5 6 7 8 9

YcimoBHas mporpamMmMa  XapakT€pHa I LEXOB  HWHIAMBUAYAJIbHOIO H
MEJIKOCEPUIHOTO TMPOM3BOJCTBA C OOMIMPHOW HOMEHKIATYpOH ¥  HHU3KOU

MOBTOPSIEMOCTHIO OTJIMBOK B TeueHue rojaa. [Iporpamma 3amaercst npuOIN3UTEIHHOM

pa3OMBKOM JieTasield Ha TPYIIIbI B 3aBUCMMOCTU OT Macchl. Bce manbHeinme pacyeTsl

BBIIIOJHAKOTCA Hd OCHOBAHHH YKPYIIHCHHBIX TCXHHKO-OKOHOMHYCCKHX roKazarejen

POJCTBEHHBIX NPEANPUITUI U TUTEPATYPHBIX TAHHBIX.

dopma 11 pacyeTa yCIOBHOM MPOrpaMMBbI 1iexa MpuBeeHa B Tabi. 1.4.

Tabmuma 2.4 - YcnoBHas nporpamma 1exa

° Tpebyetcs ['pynmbl OTIAMBOK IO Macce, KT
R o I'onoBas

g = OTJIMBOK HA OJTHO I II III

=] Qs H porpamMma

S = U3ICTINC OT... JIO... OT... JIO... OT... J0...
= O ©

[<2]

=~ | & & % | Mapka
o &A@ mr. | T | IT. T | IT. T IIT. T IIT. T

CIlaBa
1 2 3 4 |5 6 7 8 9 10 11 12 13
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2.2. Pe:xxuMm pa6oThl 1 GOHIABI BpEMEHH

B nunnomHOM npoekte Heo0X0uM0 000CHOBAThH BHIOOP pekrMa pabOThI BCEX
oTHeneHuil 1exa. B cOOTBETCTBUM € YCTaHOBJICHHBIM PEXHUMOM  pabOThI
onpenensiroTcs: GOHBI BpeMeHH paboThl 000PYAOBAHUS M pabOUUX IO JAHHBIM.

Pexxum paboOThI IUTEHHBIX IIEXOB OMPENETSETCs OpraHu3aieil Mporu3BoJICTBA
Y KOJIMYECTBOM pabovero BpEMEHH TPYISALIUXCS U 000pYJ0BaHUS.

[lo opranuzanuu pabOT pa3nUyaroT CTyNeHYaThlil (IOCIeA0BaTEIbHBIN),
napauiesIbHbIi 1 KOMOMHUPOBAHHBIN PEKUMBI PAOOTHI.

[TocnenoBaTenbHbIN peXXUM PabOTHI IPEAYyCMaTPUBAET BBHIMOJHEHUE BCEX WM
OOJIBIIMHCTBA TEXHOJIOTHYECKUX OMNEPAIMi M3TOTOBJIICHHS OTJIMBKH B Pa3IMYHOE
BpeMsi Ha OJHOM W TO# ke pabouei Tuiomaau 1exa. ITO XapaKTepHO AJiA 1IEXOB
KPYIHOTO JIUThs (TutameBasi (OPMOBKA) M 1IEXOB C HU3KOW CTETICHBIO MEXaHHU3AIUU
pabor.

[TapanienbHbIN PeKUM UCIOIB3YETCS B [I€XaX MAaCCOBOTO M KPYITHOCEPUHHOTO
MPOU3BOJICTBA U 3aKJIIOYAETCS B BBHIMOJHEHUM BCEX TEXHOJOTUYECKUX OMNepanui
OJIHOBPEMEHHO Ha Pa3HBIX MPOU3BOJCTBEHHBIX IUIOMIAIAX M Yy4acTKaX JUTEHHOTO
nexa (Ha KOHBelepe Wi JIMHUK) Pa3HbIMU pa0OYMMH U MallIUHAMH.

KoMOunupoBaHHbIid  MeTOJl pabOThl BKJIIOYACT MW MapaUieiAbHBIA |
MOCJIEIOBATENbHBIA PEKUMBI pAOOTHI Ha PA3HBIX YYACTKaX.

KoanuectBo cMeH MoxkeT ObITE 1, 2, 3.

Yarme Bcero JUTEWHbIE 1IEXU PA0OTAIOT MO JABYXCMEHHOMY rpaduKy paboThI.
Psin  otnenenuit (ydyacTKOB) JIMUTEMHOrO 1i€Xa, B OCHOBHOM TP MacCOBOM
MPOU3BO/JICTBE JIUThS, MOTYT pabOTaTh B TPU CMEHBI (TEPMUUYECKHUE TIE€YN) WA JBE C
MOJIOBUHOM CMEHBI (IUIaBUJIBHBIC TI€UH) ISl 0OeCIieueHrs CTaOMILHON IBYXCMEHHOM
paboTHI OTACICHUN BCETO 1IeXa.

Bri6op pexuma paboThl 11eXxa MOXKET OBITh CBSI3aH M C TPEOOBAHUSMU OXPAHBI
Tpyna. Hanpumep, onepanuu 3aJvMBKU U BBIOMBKU KPYMHBIX (OPM OCYLIECTBISIOT B
HOYHOE BpPEMSI, KOT/1a TPUCYTCTBUE pa0OTAIOIINX B IIE€XE MUHUMAJIBHO.

[TpomomkuTensHOCTh paboue Heaenu coctapisieT 40 4acos.
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Paznuuaror kaneHAapHBIM, HOMHMHAJIBHBIM W JCHCTBUTENBbHBIM  (DOH/IBI
BPEMEHH.

Kanennapusiit dona st 060pynoBanus u pabounx cocrapisier Ok = 365X24
= 8760 u/ron.

Homunanbnsiii Goupg (Py) — 3TO BpeMsi, B T€YEHUE KOTOPOrO MO MPUHITOMY
PEXUMY JTOJDKHO paboTaTh 000pyAOBaHKE U paboune 0e3 ydera MmoTepb BPEMEHH.

@y = 2018 4/roa npu OTHOCMEHHOM PEKUME;

®y= 4036 u/rog npu IByXCMEHHOM PEXUME;

®y = 6054 9/rox Ipu TPEXCMEHHOM PEKHMeE PabOTHI 1iexa.

®oup aeicTBUTENbHBIN (3P dEeKTUBHBIN) pPadOThl 000PYIOBAaHUS SIBISETCA
pPacYeTHBIM U OTPEENSIeTCS MyTeM UCKIIOUEHUS U3 HOMUHAILHOTO (OH/IA BPEMEHU
HEen30eXKHBIX moTeph. OHU CBsSI3aHBI C BO3MOXKHBIMH PEMOHTAMH OOOpPYIOBaHUS U
MJIAHOBBIM OOCITYKMBAaHUEM €TO0.

[Tpu ycTaHOBIEHUH NEHCTBUTEIHLHOTO (POHIA BPEMEHU pabodero HeoOXOAMMO
VUYUTBIBATh  PaA3JIMYHOTO  BHUJA  OTIYCKa, IMOTEPU  U3-32  BPEMEHHOMU
HETPYJOCHOCOOHOCTH, BBINOJHEHUS TOCYAapCTBEHHBIX oOO0s3aHHOCTEW U Ap. B
3aBUCUMOCTH OT YCJIOBHM pabOThl U MPOJOJIKUTEIHLHOCTH OTIyCKAa OH MOXKET

MeHsThC B nipenenax ot 1840 no 1610 u/ron.

2.3. PacyeT npou3BOJACTBEHHBIX OT/eJIeHUN JUTEHHOTO exa

[IpoexkTpoBaHE OTACICHUIN TUTEHHBIX IIEXOB OCHOBBIBAECTCS HA BHIOOPE THUIIA
M pacyera MOTPEeOHOr0 KOJMYECTBA TEXHOJOTUYECKOTO Oo0opyaoBaHUs. | aBHBIM
YCJIOBUEM JIJIs1 BBIOOpA THIA 000PYAOBaHUS SBIISETCS CIIOCOOHOCTH €ro 00eCIeunuTh
BBITIOJTHEHUE 3aIaHHOTO TEXHOJIOTUYECKOTO npoiiecca c y4EeTOM
MIPOU3BOAUTENLHOCTH, HAJIEKHOCTH, KCIUTYaTallUOHHBIX YCIOBUN U YKOHOMHYECKOM
nenecoobpasHoctTu. Ha  ocHoBaHuMM  pacyeTa  KOJMYECTBa  OOOpYJOBaHUS
ONPEENAI0TCS MIOWAAU U MPOU3BOAUTCS KOMIIOHOBKA OT/IEJIEHUM B COOTBETCTBUU C
OOIIMMU TPOCKTHBIMU PEIICHUSIMU JIMTEHHOTO 11eXa.

NHTEeHCUBHOCTh HCMOJIb30BaHUSI OOOPYJIOBaHHMS B TMPOEKTHBIX pacdeTax

pernameHntupyercst kodddumuentom 3arpy3ku — Ks, KOTOpwI MODKEH OBITH B
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npeaenax 0,7-0,85 mns OonbmmHCTBA BUJIOB oOopynoBaHus. [lpu ycranoBke 1-3
€IMHMI] HEAaBTOMAaTUYECKOIO0 UM HEJAOpPOroro OOOpYAOBAaHMS JIONMYCKaeTcs B
OTACNBHBIX caydasx cHwkenue Ks no 0,5.

Jnst  obecrniedeHHUss PUTMUYHOM pPabOTHl Lexa KOIPQPUUMEHTHI 3arpy3ku
o0OpyZOBaHUSI BCEX OTAEJNEHUN I€Xa JOJDKHBI ObITh MEHbLIE Ko3(puuueHTa
3arpy3Kku (pOpMOBOUYHOTO 000PYIOBAHUS.

B cBs3M ¢ W3rOTOBIEHMEM pA3JIMYHBIX OTJIMBOK B TPYNIOBBIX IMOTOKaX
HOMEHKJaTypa OTJHMBOK MOET IUIAHOBO MEHSThCA, UYTO MPHUBOAUT K
HEPABHOMEPHOCTU MOTPEOJICHUS KUAKOTO MeTaia, (GOPMOBOUYHBIX U CTEPKHEBBIX
cMeceH, CTepkHer U T.I. [103ToMy cpegHedacoBble TaHHBIE pAcX0/1a MaTepuana st
pacueToB KoJM4yecTBa OOOpPYAOBaHUS B TIOTOYHOM IPOU3BOJCTBE HEOOXOIUMO
yBEIMYMBATh Ha KOA((UIIMEHT HEPAaBHOMEPHOCTU MOTPEOJIEHUS U MPOU3BOJCTBA —
K.

Jns o6opynoBanus ¢hopMoBouHbIX oTAeneHu Ky = 1. [{nsg qpyrux otaeneHui
U BUJIOB 00OpPYZOBaHUS MPU MACCOBOM M KpymHocepuiiHOM npousBoacTtBe Ky = 1,0—
1,2, B yCnoBHSX CEpUMHOTO M MeEJIKOCepuitHOTO mpom3BojacTBa Ky = 1,1-1,3, mus
MEJIKOCEPUMHOTO U eMHUYHOTro npous3BojictBa Ky = 1,2—1,4. KoHkpeTHbIE 3HaUCHUS
Ky anst pa3nuyHbix BUAOB 000pyAOBaHUs IPUBEACHBI B padboTe .

PacueTHOe KOIMYECTBO aBTOMATUYECKUX JIMHUN 7151 (POPMOBOUYHO-3aTMBOYHO-
BBIOMBHBIX OT/AEJIEHUI MTPU MOTOYHOM MPOU3BOACTBE P onpenensiercs no popmyse

n

T N 5
KoNn.pacuq)a R (11)

p

r7ie N — TOJI0BOE YUCI0 (JOpPM, M3TOTOBIISIEMBIX B MOTOKE (HA JIMHUH), IIIT.;
K =0,94-0,96 — xordpunrieHT, yauThIBaIOIIHI MTOTEPH U3-3a Opaka hopm u
OTJIUBOK;
N pacu — IPUHATAS TAKTOBAS (pacueTHasi) MPOU3BOAUTEIHLHOCTH aBTOMATHUYECKOTO
o0opymoBaHus, IMIT./d;
@y — AeHUCTBUTENBHBIN TOI0BOM (HOH BpEMEHH, Y.
[Ipn npuMeHeHHH YHHMBEPCAJIBHOIO (POPMOBOYHOrO O0OpYAOBAaHMS (MalluH,

MECKOMETOB U JIp.) WJIM MEXaHU3UPOBAHHBIX JUHUK B dopmytie (2.1) BMeCcTO Ny pac
19



MIPUHUMAIOT PACYETHYIO MPOU3BOIUTEIBHOCTD XN pacy, UCXOISI U3 TIEPELOBOTO OIBITA
€ro KCIUTyaTaluu.
KonmnuectBo emuHunl  (GOPMOBOYHOIO OOOpYIOBaHHS, IPUHHUMAEMOe K

ycTaHOBKe B 1iexe P,, paccuntsiBaeTcs 1o hopmyiie

© Ky , (1.2)
rae Kso — koadgdunrent 3arpy3ku GopMoBOYHOT0 000py10BaHUS.
[Tony4yeHHble 3HaueHUS P> OKpYIJISFOTCA 10 LIEJION BEJIWYUHBI, U MPOBEPSIETCS
dakTrueckas BeaTuurHa K03 (UIIMEeHTa 3arpy3Ku, KOTopas A0hKHa ObITh B Mpeeiax
0,7-0,85.
PacueTHOE KOIMYECTBO OOOPYJOBAHMS OCTANLHBIX OTAcAeHMH nexa Py
HaxoAuTcs 1o ¢popmylie

B.-K

1 I' ""H

LN (1.3)

rae Br — romoBoe komMuecTBO MOTPEOJIIEMOro >KUIKOrO MeTajia, YHCIO
CbEMOB CO CTEP)KHEBBIX MAIlIMH, KOJUYECTBO cMecei W T.m. (Cc yueTrom Opaka,
MPOCHINU CMECEH U T.I1.);
@y — TromoBOI NEHCTBUTENHHBIM (OHI BPEMEHHM PACCUMTHIBAEMOIO
000py1I0BaHUS;
N'paes — IPOU3BOIUTENBHOCTL 000PYIOBaHUS (pacyeTHas), IPUHATAS, UCXO
U3 MPOrPECCHBHOIO OMNbITA €ro 3KCIUIyaTallud (MpU pacyeTe 4YKciia aBTOMATOB
sameHseTcst Ha N paeu).
Yucno enuuui obopymosanus (P), mpUHMMaeMoe K YCTAaHOBKE B IIEXE,
onpenensercs no popmyJie
13
N
K
3. (1.4)
[TonyueHHoe 3HadeHue P, OKpyrisercs M0 LENOi BENIUYMHBI, MIPOBEPAETCS

¢daktuueckas BennuumHa Kj. I[lpuyem Qaktuyeckas BenmuumHa Ko3()QPUUIMEHTOB

3arpy3kd OOOpYZOBaHHS BO BCEX OTACICHHUSAX IIeXa JOJDKHA OBITh MEHBIIE
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bakTuyeckoro ko3dguireHTa 3arpy3ku 0OCHOBHOTO (hOPMOBOYHOTO OO0OpYI0BaHUS,

T.€. IOJDKHO BBITIOJHATHCA ycsioBUE K3< Ksq .

2.3.1. [11aBuabHoOE OTAEICHHE

OcHoBo# 1151 pacducTa ImIaBUJIBbHOTO OTACIICHUA ABJIACTCA BCAOMOCTH pacxoaa

METaJlllIa Ha 3aJIMTBIC (1)OpMI>I, KOTOpad COCTABJIKACTCA HAa OCHOBC IIPpOIpaMMBbI LI€Xa U

JAHHBIX TeXmpoueccoB (Tad. 2.6).

KonuuectBo oTnuBOK B roa ¢ yderom Opaka — A (rpada 10, Tabn. 2.6)

omnpenensiercs no Gpopmyie

A:F

100—5

100

b

(1.5)

rae I' — rogoBas nporpamma, mrt. (rpada 5, Tadi. 2.6);

b — mutanupyemslii mporieHT Opaka oTJIMBOK (rpada 7, tadum. 1.5).

Torzxa 6pa1< OTJIMBOK B HATYPaJIbHOM BbLIPAKCHUHN OIIPCACIUTCA 110 PA3HHUIIC

MCXKAY OTJIIUTBIMHU U T'OJHBIMU OTJIMBKaMU.

Tabnuna 2.5 - BemomocTh pacxojia MeTaia Ha 3aJuThie POpPMBI

< = Macca na onHy Pacxon
i) &
M = @ < OTJIUBKY, KT MeTaJula B TOJI, T
=R = a bpak no Y d
o8 = = OrnuBae =
g 2 5 = T'onoBas BHUHE Tos w s <
= Q o
o | 5%l 8| « | mporpamma | muTeitHOTO S B < = S E
) S E| 9 5 B TIoJ SRS =h = 3 o
= | §E S | & Liexa == 2K T O 5
= o jan) = N 154
T | = ¢ = = E E 2 S E 2
=
0 o = =
mr. | T % mr. | T |mr. | T | mr
Hroro

[Ipr MpPOEKTUPOBAHWHU IUIABUIIBHBIX OTHEICHHUM BBITOIHSAIOTCS CIEAYIOIINE

paboTHI:

— BBI6I/IpaeTC$I THII IIJIABUJIBHBIX arperaTos,
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— cocTaBisieTcs 0ajgaHC MeTajula Mo BBIILIABISIEMbBIM MapKaM CILJIaBOB Ha
rOJOBYIO IPOIPAMMY;

— paccuMThIBa€TCS IIMXTA W COCTaBIsIETCS BEAOMOCTh  pacxoja
IIMXTOBBIX MAaTE€PUAJIOB;

— OINPENENSIETCS] EMKOCTh (4acoBas MPOU3BOAUTEIBLHOCTh) U KOJIMYECTBO
IUTAaBWJIBHBIX arperaros;

— pa3pabaTbIBaeTCsl CXeMa OpraHu3aluy padoT B OTACICHUH MO 3aBAJIKE
HIMXTHI, Tepeaye KUAKOro MeTajula K 3aJIuBKe, YOOpKEe OTXOJ0B, PEMOHTY Ieuel,
CYLIKE, pa30rpeBy KOBIIEH U T.I1.;

— paccUMTHIBAETCS MOTPEOHOCTH MO BCEM BUJAM KOBLIEH;

— BBIIIOJIHAETCS IUTAHUPOBKA OTAEJIEHUS B COOTBETCTBUM C OOHIEH
KOMIIOHOBKOM 1I€Xa.

Bbe10op maBUIBHOTO 000pYHOBaHHS OOYCIOBIMBAETCS METALTypPrUYECKUMHU
BO3MOXKHOCTSIMM  00€CII€UEHMs] 3a/laHHOTO KauecTBa BBIIJIABISIEMOIO CIUIABA,
HaJIMYUEM B PETMOHE MPOEKTHPYEMOTO 1ieXa HEOOXOJIMMBIX IIMXTOBBIX MaTEpPHAIOB
U DHEPreTUYECKUX PECYpCOB, YCIOBHSAMH TpyJa OOCIIYKMBAIOIIETO IE€pPCOHAa,
3alIUTBl OKpPYXKarolleld Cpelbl OT Ta30BbIICICHUM M OTXOJOB IUIABKH, a TaKXKe
3¢ ($EeKTUBHOCTHIO IPOU3BOCTBA CIIJIaBa HA BHIOPAaHHOM 000PYIOBaHUH.

bonee SKOHOMUYHBIM CIEIYET CUYUTaTh MOHO- WM JYIUIEKC-IPOLECCHI
BBITUIABKY YyT'yHa B MHAYKIMOHHBIX neyax. B Poccun mpoMBIIIIEHHOCTh BBITYCKAET
OOJBIIYI0 TraMMy WHIYKUMOHHBIX THUTEIbHBIX I€4ell ISl IUIaBKM 4yTyHa

BMecTUMOCThIO OT 1,0 10 60 T (Tadn. 1.7).
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Ta6muma 2.6 - Texauyeckue XxapakKTepUCTUKA HHAYKITMOHHBIX ITeYeH

BmectumocTh MomHocThs meun no YacrtoTa Pacuernast ckopocThb
Mapka ey, T TparcopmaTopy TOKa, TJIaBKH (MEeperpeB Ha
(npeobpazoBatenio), KBt I'a 100 °C), /4

NYT-1 1,0 400 50 0,6
N4T-2,5 2,5 1000 50 1,7
n4YT-6 6.0 1600 50 2,7
HUTY-10 10,0 2500 50 2.4
n4T-21 21,0 5600 50 11,3
N4YT-31 31,0 7100 50 14,2
N4YT-60 60,0 20000 50 33,6

Hymnnekc-nponecc «Aayrosast eub — MHAYKUUOHHBIN KaHAJIBHBIA MUKCED WIIH
VWHIYKIMOHHAsl TUTEJIbHAsl T€4Yb)» MPUMEHSIOT B COBPEMEHHBIX JIMTEUHBIX I€Xax
OOJNBIION MOIIHOCTH; B KauyeCTBE NEPBUYHOIO arperata Jyisl BBIIJIABKKM YyTyHa

UCIIOJIB3YIOT JYTOBBIE 3JIEKTporeun Ooibinoi emrocTH (25-30 T), Ha KOTOPBIX

YCTaHOBJIEHBI TPAHC(POPMATOPHI BEICOKOU YJEIbHOW MOIIHOCTH.

OKOHOMHYECKH Oojieeé BBITOAHBIM MOXHO TPHU3HATh HCIIOJIB30BAaHUE B
KauecTBE BTOPUYHOIO arperara MHAYKIUOHHOIO TUIEIBHOIO MMKCEpa, KOTOPBIH
MMEET MEHBUIYI0 MOIIHOCTh TpaHc(opmaTopa, YTO NPHUBOJUT K YMEHBUICHUIO
KAallUTaJIbHbIX 3aTpar.

XUMHYCCKOI0 COCTaBa 4YyryHa H IIPOU3BOJHUTL IIOAOIPCB MCTAJLIA. TexHuueckue

B »a1nx MHUKCCPpAX MOXHO IIPOHU3BOJHUTL KOPPCKIUIO

XapaKTEPUCTUKU UHAYKIUOHHBIX TUTE€JIbHBIX MUKCEPOB MIPUBEAEHBI B TA0M. 2.7.

Tabnuna 2.7 - TexHuueckue XapakTEPUCTHKN TUTEIbHBIX MUKCEPOB

Mapxa Bmectumocts MoutHoCTh 1o Pacuetnas ckopocTthb
TULJISA, T Tparcopmatopy, KBT neperpesa Ha 100 °C, 1/9
NYTM-1 | 180 2,8
NYTM-2,5 2,5 400 4,2
NYTM-6 6 400 7,0
NYTM-10 10 1000 17,0
NYTM-16 16 1600 22,0
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B kauecTBe IUIABWIIBHBIX arperaToB JUIsl NPUTOTOBJIEHUS CTAIU NPUMEHSIOT
ne4d, Kak C KHUCJIOH, TaKk M C OCHOBHOW (pyTepoBkoi. B mnuTEHHBIX wnexax,
IIPOU3BOAIINX OTJIMBKH M3 PSJOBBIX YIVIEPOAUCTBIX CTAJIEW, 4Yalle BCETO
UCIIOJIB3YIOT MEYU C KHUCIOM (PyTepOBKOM, a JUisl MPOM3BOACTBA JIETUPOBAHHBIX U
BBICOKOJIETUPOBAHHBIX CTAJIEH — €YU C OCHOBHOM (DyTEPOBKOIA.

THUnel NPUMEHIEMBIX JUIS IUIABKHM CTAJIEH DJIEKTPUYECKUX TYTOBBIX MEYEH U UX
TEXHUYECKUE XAPAKTEPUCTUKH MPUBEICHBI B Ta0J. 2.8.

Tabnuna 2.8 - TexHnyeckue XapakTEPUCTUKHU AYTOBBIX MJIEKTPUUECKHUX MeUeit

Pacxon
AJIEKTPOIHEPTUH,
& | VYcraHoBieH kBT - 5/1
% Hast BuyTpen
Mapka 3 MOLIHOCTE HunameTtp HUH [IpousBoaun
IUTaBUIBLHOM E i TEeOopeTHYIEeC AJICKTPO | IUAMETp | TEIbHOCTh
= 10 TpaHC- . dakTuuec
me4un 13) KHH Ha N Jla, MM | KOHYyca, Meuu, T/4
g dbopmatopy, KUl Ha
pacruiaB- MM
M kBA IIJIaBKY
JIEHUE
JCII-3 3 2000 500 750 200 2764 1,6
JICII-6 6 4000 550 750 300 3190— 2,7
3500
JCII-12 12 8000 470 720 350 3760 4.2
4260
JCII-25 25 12500 460 700 400 4450- 6,6
4950
JICII-50 50 20000 440 680 500 5800~ 11,4
6050

[Ipn cpaBHHUTENBbHO HEOONBIIONW NOTPEOHOCTH JIUTEHHOrO ILieXa B >KUAKOU
CTaJIM IIMPOKOE MPUMEHEHUE HAXOAAT UHAYKIIMOHHBIE TUTEIbHBIE CTAJIEIIIIaBUIIbHBIC
neuyn cepur UCT. Takue neun oObIHO pabOTAIOT HA TOKax moBbiieHHoH (500-2400
['1), a HE NPOMBINUIEHHOW 4YacTOThl. B 3TOM ciyuyae njis MJIaBKH HMCIOJIb3YETCS
TBepJas MIMXTa, ¥ Meub paboTaer 6e3 «0o10Tay.

Texnuyeckue xapaktepuctuku mnededr HWCT, wumeOmMX MOBBIICHHbIC
yaenbHabie MorHocTd 10 500—600 kBT - 4/T ¢ Bpamarommmucs npeodpazoBarensiMu
yactoTsl (BITY) u TupuctopusiMu npeobdpaszoparensmu yactotsl (TIIH), mpuBeaeHs

B Ta0iI. 2.8.
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OcCHOBHbIE THUINBI ME€YEHd M MX TEXHUYECKUE XApPAKTEPUCTUKU [JIsl ILJIABKU
IIBETHBIX CIUIABOB MPUBEEHBI B Ta0d. 2.9 n 2.10.

Oco00 crmeayer OCTaHOBHUTHCS Ha IUJIaBKE aAJTIOMUHHUEBBIX CIUIABOB B
WHIYKIIMOHHBIX KaHAJIBHBIX TeyaX. B cTpaHe co3gaHbl KOHCTPYKIUHU MOUTHBIX
WHYKIIMOHHBIX THUTEJIbHBIX TMeuYel, KOHKYPEHTOCIOCOOHBIX IYYIIHUM 3apyOeKHbIM
aHaJjoram.

[To KOHCTPYKIIMY UHAYKIIMOHHBIE KaHATBHBIE TIEYH MOTYT OBITh OJTHO-, ABYX- U
MHOTO(Aa3HbBIe, C OAHUM WJIM HECKOJbKUMHU KaHalaMu. B mpakTuke HauOosibliee
pacrpoctpanenue nonyumwian Tpexdasneie meun MAK-6, MAK-13, texnuueckue
XapaKTEPUCTHKU KOTOPBIX MPUBEIEHBI B Ta0m. 2.11.

Tabnuna 2.11 - TexHu4ecKkue XapakKTepUCTUKN HHAYKIIMOHHBIX KaHATBHBIX
neuert MAK-6 u UAK-13

ITapaveTphi WNHIYKIIMOHHBIC KAHAJTLHBIC MTEYH
HNAK-6 HNAK-13

MomntHOCTB, KBT 750 1300
Hanpsixenue, B 1000 1000
Yucio da3 3 3
ITone3Hast BMECTUMOCTD II€UH, T 6 16
Macca 6ojoTa, T 3 3
VY nenbHbIM pacxoj 3JIeKTpodHepruu, KBT - u/T 400450 400450
[Tpou3BOIUTENHEHOCTD M0 TUIABJICHUIO, T/CYT. 33,5 33,5

bananc meranna cocTaBisieTcs IO BCEM MapKaM BBIINIABIIICMBIX CIINIABOB Ha

roJIOBYIO mporpammy (Tabi. 2.12).

Taomuna 2.12 - bananc meraiuia

HaunmenoBanue craten

Pacxon mo Mapkam cruiaBa

Mapka cruiaBa

Bcero

%

T

% T %

1. 'oxHbBIE OTIUBKH

2. JINTHUKH U IPUOBLIH

3. Bpak otnuBOK

4. TexHomoruueckue MpoOsI
OTJIUBKH

N OIIBITHBIC

5. CnuBBI U CIUIECKU

Htoro xuakoro Meraiia

6. Yrap u 6e3B03BpaTHBIC MOTEPH

Mertamio3aBanka

100

100 100

100
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[Ipu cocraBneHun OanaHca MeTajljia JIaHHBIE MO cTaThsM 1, 2, 3 B TOHHax
3a”HOCATCS W3 Tabn. 2.5, a nmaHHble 1O cTaThsaM 4, 5, 6 B TporeHTax oOT
METaJIJI03aBAIKK OEpyTCs M3 JIMTEPATYPHBIX UCTOYHHKOB HJIM HA OCHOBAHUM OIIBITA
paboThl 6a30BOTO MPEITPUITHS.

Mertanno3aBaiika paccuuThIBaeTcs 1o popmyiie

_T+JI+B

= 1
100—1I1 00

: (1.6)

rae M — rojioBasi MeTaji03aBajika Mo BBIIJIABIISIEMON Mapke, T;
I' — macca roiHBIX OTJIHUBOK, T;
JI — Macca TUTHUKOB ¥ IPUOBLICH, T;
b — Macca 6pakoBaHHBIX OTJIUBOK, T;
IT — cymma noTeps MeTasia o craThsMm 4, 5, 6 6ananca mertasia, %.

[Tocne pacuera MeTani03aBajIku ONPESISIOTCS U 3aHOCSITCS B TaOJIUILy CTaThU
1, 2, 3 B mponeHrax, a 4, 5, 6 — B TOHHaX, a 3aT€M IOJCYUTHIBAIOTCS CyMMAapHbIC
JAHHBIE T10 LEXY.

[Ipu oTCYTCTBMYU NOAETATBLHON TPOrpaMMBbl TUTEHHOTO 11€Xa (MHIUBUAYAJTBHOE
U MEJTKOCEPHUITHOE MPOU3BOJICTBO OTJIMBOK) JJIA COCTaBlieHWs OajaHca MeTasuia
JIOMyCKAeTCsl  MOJB30BaThCA  YACIbHBIMU  (OPUEHTUPOBOYHBIMHU)  IOKA3aATEISIMU
BBIX0JIa TOJTHOTO M JPYTUX CcTaTei OanaHca B MPOIEHTAaX OT METAJUIMYECKON 3aBajKu
JUISL KaXKJIOM TPYIIIBI OTJIMBOK B COOTBETCTBUM ¢ Ta0id. 2.13. B numioMHOM mpoekTe
U3JIaraloTcsi OCOOCHHOCTH MPUHSATOM TEXHOJOTHM TIUIABKM M YKa3bIBAIOTCA €€
MIPEUMYLIECTBA, MPHUBOAUTCS PACUYET ONTHMMAJIBHOTO COCTaBa IIMXThl HAa OCHOBE
METOJOB JIMHEHHOIO MpOrpaMMHUpoOBaHusA ¢ mnoMouiplo OBM  u cocraBnsercs
BEJIOMOCTh PAcXo/ia MHUXTOBBIX MaTepuaioB (Tadu. 2.13).

Uwuciio ogHOBpEeMEHHO PabOTAIONUX IJIABUIBHBIX arperatoB OMNpeNesseTcs B
3aBUCUMOCTH OT 4YHCIAa TEXHOJOTMYECKUX TOTOKOB TMPOU3BOACTBA (OpM U
BO3MOXKHOCTH CHA0XEHUS Pa3IMYHBIX MMOTOKOB M3 OJHOTO IJIABWJIBHOTO arperara;

qyuciia IUXT, HOTpe6J'I$I€MBIX B IE€XC OJHOBPCMCHHO, BO3MOXXHOCTHU HGHpCpBIBHOﬁ

26



3aMBKU ()OPM HA aBTOMATUYECKUX JIMHUSX U KOHBEHEpax U3 rneuen nepuoinuecKkoro
JICUCTBHS.

[Ipon3BOAUTENBHOCTh BArPaHOK M JPYTUX I€YE€W HENPEPBIBHOIO JACHUCTBUS, a
TaKKe UHIYKIIMOHHBIX MeYell, padoTaronux ¢ 60J0TOM, KaK MPaBUIIO, OMPEIEIIeTCS
U3 CpEJHEYacOBOM MOTPEOHOCTM B MeTajule. 3a[aBasCh YUCIOM OJHOBPEMEHHO
paboraromux arperaroB P, ypaBHenue (2.3) pelIaOT OTHOCUTEIBHO PACUYETHOM

IPOM3BOAUTENLHOCTH N pacy.
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Ta6muma 2.13 - BeqomMocTs pacxo/ia MIMXTOBBIX MaTEPHAIOB

Pacxon MaTCPHaAJIOB 110 MapKaM

CIUIaBa Bcero
HaumenoBanue marepuasion
Mapka
% T % T % T % T
1. Merannuueckasi IMxTa:
a)
0)
Uroro: 100 100 100 100

2. OKUCITUTEHN

3. lInakooOpa3ytomue

4. Packucnurennu MoJu(UKaTOpbI

5. TonauBo (3JIEKTPOIHEPTHUsi) TEXHOJIOTUYECKOE

[ToTpeOGHOCTh B JKHJKOM METaule B OTICIbHBIC TEpHOJbl OecrniepeboiiHOM
paboThl (HOPMOBOYHOTO OTAENIEHUS MOKeT mpeBblliaTh Ha 20—40 % pacuerHylo
NPOU3BOJAMUTEIBHOCTh IUIABWIBHOIO arperata. IlosTomMy B IpoeKkTax 4YacTo
MPeIyCMaTpUBAIOT YCTAHOBKY IIOJIOTPEBAEMbIX MHUKCEPOB JKHMJIKOTO MeTala U
Hakomnureael (GopMm Ha ydacTkax 3ajJuBKH. EMKOCTh MuKcepa, paBHas 1—2 yacoBoi
IIPOU3BOJMTEIBHOCTH  IUIABWJIBHOIO — arperara, I03BOJIIET  KOMIIEHCUPOBATh
HEPaBHOMEPHOCTH B MOTPEOJIECHUU KUAKOTO METAILIA.

[Ipn npoW3BOACTBE KPYMNHBIX M TSKENBIX OTIMBOK IPOU3BOJUTEIBLHOCTD
IUIABWJIBHOTO M MMKCEPHOTO OOOpYyIOBaHUS  OINpEAeNsieTcsi, KpoMe TOro,
€AMHOBPEMEHHOW TMOTPEOHOCTHIO B OJKUAKOM MeETaJie JJis 3aJ]MBKH caMoM
METaIOEMKON (DOPMBL.

B Tex ciywasx, Korjga IJlaBKa BEAETCS MOHONPOIECCOM B  Ieyax
NEePUOJUYECKOTO JCHCTBUSA, pacueT IUIaBMJIBHOTO OOOpYAOBAHMS HAUYMHAETCA C
OINPENEJICHNS] ONTUMAJIbHOM €MKOCTH I KAaXKJIOTr0 TEXHOJIOTMYECKOro I0TOKa. B
KOHBEHMEPHBIX 1I€XaX EMKOCTH Ieyeill 00yCI0BIeHb HEOOX0AUMOCThIO PABHOMEPHOTO
CHaOXEHHUSI CIUIAaBOM OTHOCHUTENIbHO HeOONbIIMMU mopuusiMu. B sTom ciyuae

E€MKOCTh TIeueit onpenensercs mo Gopmyie [7]

_BiKyty

o (1.7)

£

Trac tu — IIPOAJOJLKUTCIBbHOCTDL PAa3JIMBKH OI[HOﬁ IIJTaBKH, 4.
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Uucno neueit paccuntbiBaercs mo ¢popmynam (1.3) u (1.4).

[Ipn pymmekc-mporiecce €MKOCTh TUIABWJIBHOW TEYH JIMMUTHPYETCS JIUIIIbh
€MKOCTBIO MHUKCEPA.

[Tocne pacueta uMcia TUIABMIBHBIX AarperatoB paspabaThiBaeTcs cxema
OpraHu3anud padoT B TUIABWJIBHOM OTJEICHUH, PACCUUTHIBACTCS TOTPEOHOCTH B

KOBIIAaX W BBIIIOJJIHACTCA IINTAHUPOBKA OTACIICHHA.

2.3.2. ®opMOBOYHO-32JIMBOYHO-BLIOMBHOE OT/IeJICHUE

®opMOBOYHO-3aTHBOYHO-BEIONBHOE OT/IEJICHHUE SIBISIETCS OCHOBHBIM B IIEXE.
[TpoexTpoBanue (GOPMOBOYHOIO ydacTKa HauyMHAeTcs ¢ OOOCHOBaHMS crocola
W3TOTOBJIEHUS OTJIMBOK M BbIOpaHHOrO Tumna ¢GopMm. ONuchIBaeTCs TEXHOIOTHUS
U3TOTOBJICHUS, COOPKH, 3aJIMBKH, BHIOMBKU (POpM U MpUMEHsIEMOE O0OpyJOBaHHUE.
[Ipy W3roTOBIEHUM PA3IUYHBIX MO Macce, CIOXHOCTU M rabapuraM OTIUBOK BCA
HOMEHKJIATypa pa3z0uBaercs Ha IpYIIIbL, MIPOU3BOICTBO KOTOPBIX
npelycMaTpuBaeTcsi B OTAEIbHBIX TOTOKaX B (oOpMax ONTUMAIbHOIO U
MPEUMYIIIECTBEHHO OJHOTO pa3Mepa. Uucio oTiuBOK B (popmMax NPUHUMAETCS IO
TEXHOJIOTUYECKUM KapTaM WK pa3paboTKaM.

Bribop MammHbl MOXXET OBITh MPOBEIEH B COOTBETCTBUU C JAHHBIMH IIO
(hOpMOBOYHBIM MaIIMHAM, TPUBEICHHBIM B Ta0I. 2.16.

CoBpeMeHHbIMU  (OPMOBOYHBIMH ~ MAIIMHAMH  SBJISIIOTCS ~ MAallUMHBI  C
UMITYJIbCHBIM YIIJIOTHEHHEM, a CpPeM HUX IIUPOKO M3BECTHBI pa3pabOTKU (PUPMBI
HeinrichWagnerSinto (HWS), koTopsble BbilyckatoT raMMy (OpMOBOYHBIX MAIIUH C
yIUIOTHEHHEM (OPMOBOYHOM CMECH BO3YIITHO-UMITYJIbCHBIM MOTOKOM. B Tabim. 2.17
JAHBl TEXHUYECKHE XapaKTEPUCTUKU HEKOTOPHIX (POPMOBOUHBIX MAIIMH (PUPMBI
HWS.

PazpaboTanbl ¥ OTEUECTBEHHbIE MAIMHBI C  BO3AYIIHO-UMITYJIbCHBIM
yIuioTHeHueM Uit onok ¢ radaputamu 1200X1000X250 u 1040X900X460 MM c

[UKJIOBOM MPOU3BOAUTENBHOCTRIO O0siee 120 momydopm B yac.
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bonee KPpYIIHBIC q)OpMLI MOXHO H3roTraBJIMBaTb C IIOMOIIBIO IICCKOMCTOB

(trabn. 2.17) wnam HanuBHOM (POPMOBKOM, HCIONB3Ysl YCTAaHOBKA M CMECHUTENH,

npuBeeHHbIC B Ta0. 2.18.

Tabmuua 2.16 - TexHuUYecKkue XapaKTEPUCTUKH (POPMOBOYHBIX MAIIMHC

BO3AYIIHO-UMITYJIbCHBIM YIINIOTHCHHUEM CMCECHU

Twunn ManmuHEbL

[TapameTpsl
HPS-1 HPS-2 HPS-3

Pa3mep crona, mm | 750x560 950x710 1155x860
Pa3meps! onok, mwm:
— BHYTPEHHUI MUHUMAJIbHBII; 450x300 550x450 700x550
— BHYTPEHHUI MaKCUMAaJIbHBIH; 650x500 800x650 1000x800
— BHEIIHUW MaKCUMaJIbHBIN 850x650 | 1000x850 1250x1050
Xoa nopuHs, MM 200 250 300
XoJ1 u3BICUEHUS MaKCUMAaJIbHBIN, MM 200 300 400
JlaBieHue nmpeccoBaHusi MakcuMmaibHoe, KH 200 315 535
YcranoBneHHass MOIIHOCTE, KBT 5,5 7,5 11,0
Macca, kr 4500 8600 17000

Tabnuua 2.17 - Buabl neCKOMETOB, UX TEXHUYECKUE XapaKTEPUCTUKHU

| S
A o) =,
Pexum = i ] B ["abapuTsr,
HanmenoBanune Monens B BN
paboThI B B¢ = MM
AR
EE|S
Q
ITeckomer 2b93M PyuHnoit 12,5 | 47,4 | 4600
(OopMOBOUHBII TloIVABTOMATHICCKH 5585x1200x
CTallMOHAPHBIN 24314 y i 12,5 | 47,4 | 4600 x2830
KOHCOJIbHBIN
ITeckomer
q)OpMOBOHH\I')II/I 24437M B 25 | 60 17500 10200x4200x
KOHCOJIbHBIN x4820
HIepEeABUKHON
[Teckomer
(OPMOBOUHBLH 24512M - 50 | 60 |3000 763)?5"7388050"
MOCTOBOU IEPEIBUKHON
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[lepcrieKTUBHBIM HAIPABICHUEM SIBJISIETCA HMCIOIb30BAHUE ABTOMATUYECKHUX
muteitHbix uani (AJUJI) 6e3omounoi hopmoBku. B Tabmn. 2.19 npuBeneHsl KpaTkue
XapaKTEPUCTHUKH psiia TuHui pupmel Disa.

Tumel 1 TEXHUYECKUE XapPaKTEPUCTUKU OTCUECTBEHHBIX JIMHUN ¢ 0€30MOYHON
dbopmoBKoOif npuBeAeHbI B Ta0. 2.20.

Ucnonb3yercst Takxke omouyHas (oOpMOBKA Ha aBTOMaTrax ¢ OBICTpON WM
aBTOMATHUYECKON CMEHOU MojieNiell B LIUKIIE JIMHUU, 3aJIMBKA U OXJIaXkAeHHE (HOPMBbI
Ha POJIbIaHTOBBIX JIMHUSX C BapbUPYEMBIMU MapaMEeTPaMHU U MPOIOKUTEIBHOCTHIO
oneparnuii (Tabiu. 2.21).

s ompeneneHusi TOAOBOrO Yucia (OpM KaKIOro TUIOpa3Mepa, a TakkKe
o0beMa cTepkKHEeH M (POPMOBOYHOM CMeCH YIAOOHO IOIH30BATHCS BEIOMOCTHIO
U3TOTOBJIEHUS U COOPKH (POpM, TPUBEAEHHOM B Ta0d. 2.22.

Yucino aBTOMATUYECKUX, KOMILIEKCHO-MEXaHU3UPOBAHHBIX (POPMOBOUYHBIX
JUHUN U MalllMH paccuuThiBaeTcs 1o popmynam (1.1) u (1.2).

[Tpu pa3zpaboTke yyacTka 3aIMBKH (JOPM pELIaAlOTCS BOMPOCH MOJIaYM MeTaslia
Ha 3aJIMBKY M3 IUIABWJIBHOTO OTAEJIEHUS, OpPraHU3allii 3aJIMBKH U PACCUUTHIBACTCA
MapK KOBIIEH BCceX THIOB M eMKocTei. [l obecnieueHrs OecriepeOOMHON 3aIMBKH
dbopM Ha JMHUIX U JUTEHHBIX KOHBEHepax HEOoOXoAMMa B3aUMOYBS3Ka pPadOThHI
(GbOpPMOBOYHOTO ¥ TUIABMJIBHOTO OTIEJICHUN. ODTO JOCTUTAeTCs IUIAHUPOBAHUEM
W3TOTOBJICHUS HECKOJIbKUX OTJMBOK OJIHOBPEMEHHO B LIENAX CYXKCHHUS Juarna3oHa
CpeIHEYacoBOM MOTPEOHOCTH B MeTajlie, IPUMEHEHUEM HAKOMMUTENEH ISl TOTOBBIX
GbopM U MPOMEKYTOUHBIX €eMKOCTEH J1JIs1 BHITUTABICHHOTO METaJljia.

B3anmocBs3p10 (hOPMOBOUHBIX aBTOMATOB W MAIIIMH C Pa3IMYHBIMU BHUIAMU
TPAHCHIOPTHBIX CHUCTEM JJisi (JOPM U WX OCTHIBAHUSA JI0 BHIOMBKM OIPEACIAIOTCS B
OCHOBHOM KOMITOHOBOYHBIE CXEMbl PA3JIMYHBIX (POPMOBOYHBIX ABTOMATHUYECKUX U
KOMIUIEKCHO-MEXaHU3UPOBAHHBIX JIMHUHI. [Ipy 3HauMTENbHOM HEOOXOAUMOU HJIMHE
OXJIAINTEJILHOM 30HBI NPUMEHSIOTCS KOHBEUEPHI C ABYXIIAPHUPHOM LEMBIO IS
CO3JIaHUS  JIOTIOJIHUTEIBHBIX TMETeNb TpPacChl B  HECKOJbKUX spycax WU

HCIIOJIB3YIOTCA JIMHUHW C HCCKOJIbBKMMH BCTBSAMH OXJIAKIACHUA (1)OpM Ha IIOOJ0HAaXx.
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I[JIPITCJII)HOCTB OXJTaXKXKACHHN A q)OpM OT 3aJIMBKH OO0 BBIOMBKH pPaCcCUUTBIBACTCA IJIA

Hanbosiee MaCCUBHBIX OTIUBOK WJIM OepeTcs O JaHHBIM 0a30BOT0 MPEAIPUSITHS.

Tabmuua 2.18 - VYCTaHOBKM M CMECUTENM IS IPUTOTOBIICHUS
CaMOTBEPACIOIINX CMECEN

[Tpon3BOAUTEINBHOCTD Pamayc
O6opynoBaHue Monenb e ["aGaputbl, MM | AeicTBUS
’ , MM
Y CTaHOBKH TSI IPUTOTOBJICHHUS
— KCC nepuoauueckoro, 19114 8 6130x4650x677 —
JICCTBUS, M 10 0 2200
— KCC HenpepslBHOrO | 19413 Mo 30 5605x2585 2650
JICCTBUS, 19415 7535x6280
— KCC HEIPEPBIBHOTO 6 -
JICCTBUS, 18113 5147x3985
— KUJIKOW KOMITO3UITUU 20 2650
HEIPEPBIBHOTO ICHCTBHS; 19512 9900x5550
— I1CC NEPUOANUYECKOTO
JICCTBUS
Cwmecurenu XTC:
— OJTHOKEJIOOHBIE OJHOBANILHEIE; 19611 1 2675x700 1200
— OJIHOILICYHE; 4727 4 3500x1200 2250
— OJHOIUICYHE; 19655 6 3650x750 2410
— IBYIUICUHUE; 4732 16 4212x950 2630
— JIBYILJICYHE; 19639 40 3882x1358 2950
— IByILIEUnE 19657 16 3795x800 2850
— JIBYXBaJIbHBIE, IBYTICUHE; 19641 1 2857x700 1200
— JIBYXJKEJIOOHBIE C BHUXPEBOM
TOJIOBKOW; 19653 2,5 3745x700 2500
Tabnuma 2.19 - Texuuueckas XxapakTepucTuka TuHuil Gupmel Disa
ABTOMAaTHYECKHE MAITHHBI
[TapameTtpsl 2013 2120/30 2070

A b A b A b
Pasmep xoma, mm:
— BBICOTA; 480 535 650 600 700 800
— IIMPUHA; 600 650 730 775 950 950
— TIIyOnHa 120-330 | 120-330 | 100475 | 100475 | 200-560 | 250—636
Pacuernas
MPOU3BOJUTENHHOCTD,
dopM/u mpu rIIyOUHE
KOMa:
— MHHUMAJILHOM; 410 370 200 420 275 260
— MaKCUMaJIbHOM 320 290 200 360 230 220
Pacxon cmecH, 1/4 46 50 30 50 125 160
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Pacxon
AJIEKTPOIHEPTHH, 32 32 30 50 42 42
kBT/4

Tabnuna 2.20 - Jlunuu hopmMoBoUHBIE 0€30MIOYHBIC

OCHOBHbIE TAPAMETPHI

T
/4

HaumeHnoBanue nsnenus Mopenb

b IIUKJIOBasA, (popm.
laGaputel, MM

Pasmepsr popmer,
MM
BricoTta dhopmbl, MM
[TpousBoauTeHLHOC

1. Komiuiekcuasa

aBTOMaATHU4YCCKaia JIMHUA
Gesomotmol  (opMoBKH B 7058 600x500 | 120-300 | 270-300 | 26000x4605
TOPU30HTAIIBHYIO CTOIIKY

IUIA W3TCOTOBJIEHUS OTJIMBOK
Maccoii 10 5 Kr

2. To xe 10 20 KT AJI23712 | 600x450 | 180-300 300 31050x5350
3. To %e 10 50 KT AJI23714 | 800x600 | 250-400 300 70000x6500
4. KowmrmiekcHas 80-120
aBTOMATHU4YECCKas JIMHUA (HpI/I
Oesonounoli  OPMOBKM 1|\ 1he 410 | 6005500 | mricore | 420-450 | 27000x1200
COOpKM B  BEpPTHKAJIbHYIO
CTOHKy IJId  U3TrOTOBJICHUA CTOTIKH
800 mm)

OTJIMBOK Maccoi 10 15 kr

BribuBka (opMm npu MOTOYHOM MPOU3BOJCTBE OTIMBOK OCYILECTBISETCA Ha
ABTOMAaTHUYECKUX BBIOMBHBIX YCTAHOBKAX Pa3JIMUHBIX KOHCTPYKIIUMA, BXOJSIIMX B
KOMILUIEKTHI JIUHUU. [Ipy nMpou3BoACTBE OTIIMBOK B APYTUX YCIOBHSIX HNPOU3BOJICTBA
BBIOMBKA (DOPM IIPOU3BOAUTCS HA BHIOMBHBIX YCTPOWCTBAX U PEIlIeTKAaX.

[logaya OTIMBOK OT BBIOMBKM B TEPMOOOPYOHOE OTIIENIEHUE COUYETAETCS C
OXJIQXJEHUEM OTJIMBOK OOBIYHO Ha IIJIACTUHYATHIX KOHBelepax. OaHako mnpu
HCIIOJIb30BaHUN COBPEMEHHBIX JUHUN (DOPMOBKH JUTMHA TIJIACTUHYATHIX KOHBEWEpPOB
noyiyqaercst upesmepHo Oonpmion (mo 300 m). B srom cnywae HaumOomee
1eJ1eCO00pa3HO MCIOJIb30BATh MOJIBECHBIE TOJKAIOIINE KOHBEHEPHI ISl OXJIaKICHUS
OTJIUBOK C aBTOMATHYECKOM 3arpy3Koi M pa3rpy3Kou, ¢ TPacCou OXJaxkaeHUs 000

JUIMHBI W CJIOXHOCTH. [Ipu Hammuuu B 1€Xe HECKOJBKUX (HOPMOBOYHBIX JIMHUN
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H€06XOI[HMO KAKAYI0O  JIMHUIO

KOHBEHUEPOM.

Tabnuua 2.21 - JIlunuu (opMOBOYHBIE OITOYHbBIE

O60py,Z[OBaTI) ABTOHOMHBIM  OXJIaAUTCJIbHBIM

OCHOBHBIE TapaMeTPbI

. 2 5Z
z g 975 § E
3 = 5 & =
HauMmeHnoBaHue uzaenus Monens A & £ =
a = < H 2 =
& < 2 o 3
= S 23 ‘8
o % a § —
A M =
MaccoBoe u KpyITHOCEpUHHOE MPOU3BOACTBO
1. Komimekcuasa
aBTOMaTHYECKast JIMHUS
JI450A 105000x
(dbopmMOBKH, 3aJIUBKU u (KB301) 1100x750 300 240 «16800x6300
BBIOMBKM [UISI HW3TOTOBJIEHUS
OTJIMBOK Maccol 1o 50 kr
2.To xe 1o 75 xr JI451 1250x1000 350 150 —
3. To ke go 100 kr J1453 1600x1250 400 120 10920x21400
4. To e mo 50 xr 7501 1100x750 300 240 11000x18000
CepuitHoe U MeJIKOCEpUIHOE IPOU3BOACTBO
5. JluHus aBTOMATHYECKas
U1 W3TOTOBJIEHUS OTJIHUBOK J122843 800x630 300 100 102000x12900
Maccoit o 50 kr
6. To xxe 1o 200 kr JI651M 1250x1000 400 80 96400x27100
7 BAOK-IIMHHS HMIYIBCHOR | ;1) 30 3 800x630 | 220~ | 9o 9300x7320
(hopMOBKH 400
Tabnuua 2.22 - BenoMOCTh U3roTOBJIEHUS U COOPKHU (PopM
= .
o E § E g Tun
2 = § ) O0BeM 171 OTHOM S JIMHAHU
S A ) = 3 5
5 > .= e ¢dbopMbI, M S | (MammHbI
2| 5 = S| E| = 'S
=l 8 E = gl & & =
g qm) E xR 0] = = et M
@] [a+] o o
ol = g I~ Q 2 o = = p=
Z| 5 2 2 o = S ) s B H
| = = = 2 o «| B 5 o o g ep "
T | T E E Q 5 S| E = % q&’ 3
= 5 ) o S| § o 5 5 =
) g = 5 * b= g = 9)
2 3 = = v
> 2 > O
= z N o~ ®
1 2 3 4 5 6 7 8 9 10 11 12 13
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Hroro

ITo MCpPEC YMCHBIUICHUA CGpHﬁHOCTH HN3roTOBJICHUA OTIIMBOK BO3pacCTacT
I'py30II0TOK MOH@HBHOﬁ OCHACTKH, IMOITOMY B COCTABC LICXOB IPECAYCMATPUBAKOTCS
IMPOMCIKYTOYHBIC CKJIaabl OCHACTKH B HCHOCpeI[CTBeHHOﬁ 0M30CTH oT

00CITy>KHBAEMBbIX YYACTKOB.

2.3.3. Crep:xHeBOe OT/ACJICHHE

[Tpu MPOCKTUPOBAHUH CTEPKHEBBIX OTJICJCHUIN BCIO HOMCHKJIATYPY CTEPIKHEH
pa3leNaloT Ha TPYINbl B 3aBUCUMOCTH OT MaccChl, o0beMa U TE€OMETPUUECKUX
pasmepoB. s kaxxaoil Tpynmbl BHIOMPAETCS TEXHOJOTHUS M3TOTOBJIEHUS, COCTAaBBI
CTEP>KHEBBIX CMECEH, CIOCO0 YIPOUYHEHHUS U T.11.

OcHoBOM I pacyeTa CTEP>KHEBOTO OTIEIEHUS CIYKUT BEIOMOCTb
U3TOTOBIICHUS cTepxkHed (Tabn. 1.23). dopma TabIUIBI MOXKET MEHSITHCS B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI MPOU3BOJICTRA.

B MaccoBoM M KpymHOCEpHITHOM MPOM3BOJICTBAX HOMEHKJIATYPY, YHUCIIO,
o0beM, pa3Mepbl U APyrue mapameTpbl CTEPKHEN ONPeestoT M0 TEXHOJIOTUUECKUM
kaptam. [Ipu oOmupHON HOMEHKJIAType CTEp)KHEH B JUILUIOMHOM MPOEKTE MOMKHO
MOJI30BAThCSl MPUBEACHHONW MPOTPaMMOM CTEPKHEBOTO OTJIECJICHUS U B BEJOMOCTH
BKJIIOYATh JIMIIh YaCTh HOMEHKJIATYPbl CTEPKHEH, MPUHSATHIX 32 TUIIOBBIE.

B uHmuBHIyanhbHOM MPOW3BOJCTBE MPH OTCYTCTBHUU TEXHOJIOTHYECKUX KapT,
pa3paboTOK M 4YepTex el OTIMBOK O00BEM MPOU3BOJICTBA CTEPKHEBBIX OTICICHHI
OMPENIEIIAIOT IO HOPMATUBAM PACUETHOIO YKCiia CTepKHEN Ha 1 T TOJHOTO.

KonmdecTBo cTep )KHEBBIX MallTUH paccunThIBaeTCs 1Mo Gpopmye (1.3).

Jnst  mMaccoBoro U KPYINHOCEPUWHOIO  IMPOMU3BOJICTBA  PEKOMEHIYETCS
MPUMEHSTh CIIOCOOBI M3TOTOBJICHHS CTEpPKHEH C OTBEpPXKIECHHEM B OCHACTKE,
MOTOYHBIC JTUHUU BBIMOJIHSAIOTCS KOMIUIEKCHBIMH C BKJIIFOUEHHEM OIEpaIuil OTJIEIKU

u cOopku crepxHed. KonudyecTBo  TUMOpa3sMepoB  CTEPKHEBBIX  MalllUH
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1eaecoodpasHo

IIPpUHUMATb

MHWHUMAJIbHBIM.

Kpynnsie

CTCPIKHHU

CICaycCT

W3TOTOBJIATH IIyCTOTEIIBIMU WM PACWICHATh UX HA YaCTH C MOCIEAYIOIIEN CKIEHKOU.

N3roroBieHne MacCCUBHBIX CTEPKHEN JOMYCTUMO C IPUMEHEHUEM TEIJIOBOU CYILKHU.

Ta6nuia 2.23 - BenoMocTh U3rOTOBJIEHUS CTEPKHEH

Tpebyercs
Hzrorosinsierc Tpebyercs peoyeT bpak u Hzrorosinsierc
Howmep Howmep . CTEpKHEN Ha N
o CTep>KHEH MOTEepU | 5 CTEp)KHEH B
OTJIUBK CTEpPKH T'OJIOBYIO .
OTJIMBOK Ha | CTepXHEH | roj c yueTomMm
" S porpaMmy, o
B TOJI, IIT. OTJIUBKY, IIT. e 5-10 % Opaka, 1IT.
1 2 3 4 5 6 7
Bcero
[Tponomkenue Tabdi. 2.23
Hopma Bpemenu
O06beM unu O6beMm (macca)
o KonunuectBo | Ywucio Ha
Mmacca CTEepKHEH . Cnoco0
CTep)KHEH | CHEMOB Ha TOJIOBYIO
OJTHOTO Ha roJI0BYIO B SLIIKE Brog | MBTOTOBNEHM |
CTEPKHS, [IporpaMmmy, ’ ’ 1 A porpaMm
3 3 IIT. IIT. CheM
M (T) M’ (T) y
8 9 10 11 12 13 14
[Tponomxenue tada. 2.23
Komngectso ITnomane
["aGapuTbl [Tnomaney | KomnuectBo taz
. . CYIIMJIBHBIX CYIIWIbHBIX IIUT | Homep
CYILIMJIBHOMN TUTUTBI, CTepXHei Ha . .
5 TUTAT Ha TOAOBOM Ha rOJI0BOM cMmecH
TUTUTHI, MM M TUTATE, MIT.
BBIMYCK, IIT. BBIMYCK, MIT.
15 16 17 18 20
XapakTepUCTUKU JIMHUM U3TOTOBJICHUS CTEPKHEU C OTBEPKIACHUEM CMECU B

ocHactke no CO,-nporneccy npuBeieHsl B Ta0M. 2.24.
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JIJIsl M3rOTOBJICHUS CTEP)KHEH B CAMHUYHOM, MEJIKOCEPHHHOM M CEpUHHOM
MIPOU3BOJICTBE TMPOTPECCHUBHBIM SIBIIICTCS METOJ W3TOTOBJICHHUS CTEpXKHEH U3
xonoaHotBepaetonux cmeceit (XTC).

[Ipomecc ocHOBaH Ha WMCIOJB30BAHMHM B KAa4YECTBE CBS3YIOIIUX MAaTEpUAJIOB
CUHTETHYECKUX CMOJI, CIIOCOOHBIX OTBEP)KIATHCSA MPHU KOMHATHOM TeMmImeparype 3a
CYET BBEACHHS KaTaanu3aropa.

Tabnuma 2.24 - ABTOMaTHYECKHE JUHUU U3rOTOBJIEHUs cTepkHed mo CO,-
npoueccy

TapameTps! Mopens nuann
J116C | J40C | J1100C
H3roroBieHue cTep>KHEN MEeCKOCTPEIbHBIM
HasHaterie CIIOCOOOM C TOCIIEAYIOIINM OTBEPKICHUEM
npoayBkoi CO, B yCIOBUSX CEPUHHOTO
MIPOM3BOJICTBA
[Tpon3BOIUTENBHOCTD, CHEMOB/Y 110 100 60
Haubosbias Macca CTepiKHs, KT 16 40 100
PasMephl CTEPKHEBOO AIHKA, MM 630x500x 800x630x 1000x800x
x(300—445) x(320-495) x(380-555)
TaBapHTHbIC pasMepbl, MM 6800x4260x 8500x5500x 9350x6020x
’ x2560 x3670 x3375
Macca, Kr 32000 37000 40000
Hns  ymnornenuss XTC  MOXHO HPUMEHATH  BUOpPALMOHHBIE — CTOJBI,

TEXHUYECKUE XapaAKTEPUCTUKHN KOTOPBIX MIPUBEACHBI B Ta0. 2.24.

B Tabn. 2.17 mnpencraBieHbl OCHOBHBIE XapaKTEPUCTUKU KOMILIEKCOB
o0opynoBaHus Jyisi U3roToBIeHUs crepxkueit u3z XTC.

B 3apy06exHo0#l mpakTHKe HIMPOKO UCIOIB3YIOTCS TEXHOJIOTHUYECKHUE MPOIIECCh
W3TOTOBJICHUS CTEpKHEW C MPOAYBKOH ra3oBbIMU oTBepautensiMu (SO,-mporiecc,
Cold-box-amin-nponecc). OTeyecTBeHHass MAIIMHOCTPOUTENbHAS TPOMBIIUIEHHOCTh
OCBOMJIA MPOU3BOACTBO aHAJIOTMYHOIO O0OPYAOBAHMS ISl IPOU3BOJICTBA CTEPIKHEH
Maccol or 1 mo 50 kr. TexHHYeCKHE XapaKTEepPUCTUKU CTEP)KHEBBIX MAIlUH
npuBeeHbI B Ta0m. 2.27, 2.28.

B  mMaccoBoM u  KpYNHOCEPUITHOM  MPOU3BOACTBE  NPUMEHSETCS
TEXHOJIOTUYECKHI MTPOLIECC U3TOTOBIIEHUS CTEPKHEN C OTBEPKACHHEM UX B FOPSUUX

SIIAKaX.
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XapakTepUCTUKU MAIWH JJI U3TOTOBIICHUS CTEPIKHEH MO TOPSYMM SIIIUKaM
npuBEAECHBI B Ta0. 2.29.

KamepHsbie cymmia ¢ BRIKATHBIMU TEJEKKaMU MPUMEHSIFOTCS JIsl CYIIKH (HOpM
U CTEP>KHEW YyTYHHOTO U CTAJIbHOTO JIUThS B II€XaX C CEPUIHBIM, MEJIKOCEPUIUHBIM U
€AMHUYHBIM XapaKTepoM Mpou3BOACTBA. OCHOBHBIE XapaKTEPUCTUKU KaMEpPHBIX
CYIIWJI TTpUBEACHBI B Ta01. 2.30.

[Ipy mpPOEKTUPOBAHMM B CTEPKHEBOM OTACICHUM BBLACIAIOTCS IMOACOOHBIE
YYacCTKH: KapKacHasi MacTepcKasi, NPHUTOTOBIEHUS KpPacKH, CKIAJl CTEPKHEBBIX
SIIUKOB.

B cocraBe CTEpKHEBOro  OTAENEHUS  MPEIyCMaTPUBAETCS  Y4acTOK
KOMIUIEKTAlUM W TMPOMEXKYTOUHBIA CKJIaJl TOTOBBIX CTEp)KHEM, a Takxke
IIPOMEKYTOUYHBIN OIEPATUBHBIN CKJIAJ] CTEPKHEBOU OCHACTKHU.

Crkiampl  cTepKHEH 11eecoo0pa3HO NPOEKTHUPOBAaTh Ha 0a3e CUCTEMBI
MOJIBECHBIX  TOJIKAIOUIUX  KOHBEHEpPOB  WJIM  MHOTOSIPYCHBIX  CTEJUIaKEH,
00CITy’KHBAaeMbIX aBTOMaTU3UPOBAHHBIMU ILITA0EIEPAMHU.

JIns mojmaum TOTOBBIX CTEP)KHEH Ha Y4YacTOK COOPKH (OpM HCIIOIB3YIOT

KOHBGﬁGpHBIfI TPAHCIIOPT, POJIbI'aHI'H, SJICKTPOTCIICKKH U T.II.

2.3.4. CmecenpuroToBuTeIbHOE OTEeJIeHUE

Jannbpie Tabn. 2.22 u 2.23 no ¢GbOpMOBOYHOMY U CTEPKHEBOMY OTACICHHUSIM
MO3BOJIAIOT OMNPECIUTh PacXoj CMecei B YIUIOTHEHHOM BHje. Bo Bcex pacuerax
IPMHUMAIOT CJIEAYIONME OOBbEMHBIE MacChl (T/M’) (OPMOBOUHBIX M CTEPIKHEBBIX
cMecel: paspbixjieHHble — 1,25; yrmoTHeHHbIE — 1,65; YIUIOTHEHHBIE TIPU BBICOKOM
nasnenun — 1,8; XKCC - 1,35; XTC - 1,55. Ilpu wuHIuBuUOyanbHOM WU
MEJIKOCEPHUIHOM TPOU3BOJICTBE PACUYEThl pacxojia (POPMOBOUHBIX CMECEH TaKKe
PEKOMEHAYETCSl BECTH IO MPUHATBIM pa3MepaM MU YHCIY H3TOTOBIISIEMBIX (OpM.
Jlus pu OTCYTCTBUU TEXHOJOTMYECKUX JAHHBIX JIOMYCKAETCS OMPENENsATh PacXo/

cMmeceiiHa 1 T I'OAHBIX OTJIMBOK.
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O0beM OOJMIIOBOYHBIX CMeced MOXXHO MpuHUMaTh paBHbIM 10-20 % ot
obmiero konudecta (HopMoBOuHOI cMmecu. Ilpu ompeneneHun KonudecTBa cMecei
HEOOXOMMO Y4YeCTh WX MOTepU MPH TPAHCIOPTUPOBKE U (PopMOOOpa3OBaHUH,
paBHble 10—12 % nns popmMoBOUHBIX U 5—8 % — ISl CTEPIKHEBBIX. 3HAS PELENTYPY,
0 TOJOBOMY pacxolly CMeced pacCUUTHIBAIOT MOTPEOHOCTh B (POPMOBOYHBIX
MaTepHuaiax, KoTopas MOKeT ObITh CBeZieHa B TaOJUILY.

[ToTpebHOE KOJIMUECTBO 000OPYI0BaHMS paccuuThiBaeTcs 1o popmye (1.3).

B 1mexax MenKkocepuHHOr0 Y  €IMHUYHOIO MPOU3BOJCTBA  OOBIYHO
MPOEKTUPYIOT OJIHO LIEHTPAJIIM30BAHHOE CMECEIPUTOTOBUTEIBHOE OTACIICHUE.
ByHKepa-OTCTOMHHUKHM YCTAaHABIMBAIOTCS KaK MOXHO Oimke K morpedurensm. Mx
€MKOCTb MPUHUMAETCS paBHOU 4—5-4aCOBOMY pacxoy.

B nexax KpynmHOCEpUWHOIO U MaccOBOTO MPOU3BOJCTBA CMECEPUTOTOBICHHE
Ul OPM M CTEPIKHEH pa3fesitoT, a CMECEPUTOTOBIEHUE ISl POPM MPOEKTHPYIOT
OTJEIABHO ISl KaXKI0W POpMOBOUHON JUHUHU. EMKOCTH OYHKEpOB-OTCTOMHUKOB MpU
3ToM He mnpeBblaeT 30-MUHYTHOrO pacxoaa cMmecu. EMKOCTh OyHKEpOB Haj
CMECHUTEIISIMH J0JIPKHA OBITh paBHOW 00hEMY BCE 0OOPOTHON CMECH, HAXOIAIICHCS B
CUCTEME.

OtedecTBEHHass  NPOMBIIUIEHHOCTh  BBIIYCKAaeT  OOJBLIYIO  TaMMy
pa3HOO0Pa3HOTO CMECETPUTOTOBUTEIHLHOTO 000pyaoBanus (Tadm. 2.31 u 2.32).

Jnsa nzroroBnenus XTC mupokoe pacnpOCTpaHEHHE IOJYYHWIIA JOMACTHBIE

cmecuten. OCHOBHBIE XapaKTEPUCTUKN CMECUTEINIEH pUBeIeHbI B Ta0m. 2.33.

2.3.5 TepmooOpyOHoOe oTHe/IeHUE

[lpu  ompexeneHWMM  4YWcla OTIMBOK, TOJJIeXKAmMX  00paboTke B
TEpMOOOPYOHOM  OTAENEHUH, 3a OCHOBY NPHUHHMAIOT TOJOBYIO MPOrpaMMy
JUTEHHOro 1exa ¢ ydetoM Opaka. [Ipu 3TOM JOMOJHUTENBHO YUWUTHIBAIOT TaKKE
nedeKTHBIC OTIMBKH, MOJICKAIINE UCTIPABIICHUIO Ha CTICINATN3UPOBAHHOM YJacTKe.
Yucno neeKTHBIX OTIMBOK OT TOAHBIX mpuHuMaetcs 15-20 % mis menkux, 25-30

% — st cpenaux u 40—60 % — 1151 CIO0XKHBIX M KPYITHBIX OTJIMBOK.
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st pacdyera 00OpyJIOBaHHS TOJOBOM BBIITYCK OTJIMBOK PAaCHpelessioT II0
oreparusM OYUCTKU U TepMooOpaboTku. PacnipeseneHue BHIMOMHIIOT HA OCHOBAaHUU
MOAETANbHBIX PACUETOB WIH MO YKPYMHEHHBIM IMOKA3aTeNsAM ISl OTAEJIbHBIX TPYIII
oTnuBOK. IloTpeOHOE KOIMYECTBO €aUHUIl OOOpYAOBAHHUS PACCUUTHIBAETCS 110
dbopmyne (1.3).

OTtaeneHus TepMOOOPaOOTKM M OYUCTKH, KaK MPaBUIIO, OTTOPAXKUBAIOT OT
IPYrUX OTHCICHUW I[eXa. YYacTKU OTHACJEHHUS PACloJlaraloT C  Y4EeTOM
MOCJICTIOBATEIbHOCTA  BBITIOJMHSAEMBIX OIEpaluii Tak, 4YTOObl 1O BO3MOXXKHOCTHU
COKPATUTh MPOTSHKEHHOCTh MEKONEPAIIMOHHBIX TPY30IIOTOKOB.

OuncTka JAUTHS OCYILIECTBIISIETCS CIEIYIOIIUMH CIIOCOOaMU: B TaJTOBOYHBIX
OapabaHax MEepUOANYECKOTO WM HEMPEPHIBHOTO JIEHCTBUS, B OapabaHax W Kamepax
JTpoOeMETHOUN U APOOECTPYMUHOM OUHCTKH.

TexHuyeckre  XapakTepUCTHUKU  0OapabaHOB  TaJdTOBOYHBIX  OYUCTHBIX
NEPUOJIUYECKOTO JICUCTBUS, BBITYCKAEMbIX OTEUYECTBEHHOW IPOMBIIIICEHHOCTHIO,
npejacTaBiieHbl B Ta0u. 1.34.

bapabanbl HepepbIBHOTO AECUCTBHUS OTIWYAIOTCA TEM, YTO OHU HE TPEOyIOT
OCTAHOBKH JUJIs1 3aTPY3KH U BBITPY3KHU OTJIMBOK U MOATOMY 00Jiee MPOU3BOIUTEIbHBI.
Texaudecknue XapaKTePUCTUKUA TaITOBOYHBIX OapabGaHOB HEMPEPHIBHOTO IACHCTBUS
npeJcTaBiaeHsbl B Tao. 1.35.

bonee yHHMBepcadbHBIM M KA4ECTBEHHBIM CIIOCOOOM OYHUCTKH SIBJISIETCA
ounucTKa ApoObl0. TeXHHUEeCKHue XapaKTEPUCTUKU OTEUECTBEHHBIX JPOOEMETHBIX
0apabaHOB MEPUOIUUECKOTO ACHCTBUS pUBEACHBI B Ta0I. 1.36.

TexHrueckre XapakTEPUCTHKU KaMep IpoOeMeTHO-IpoOecTpyMHOW OUYMCTKH

MEPUOUYECKOTO JEHCTBUS JUIsl KPYITHOTa0apUTHOTO JINThS MOKa3aHbl B Ta0m. 1.37.

2.3.6. Ckiuaabl JIUTEHHBIX YUYACTKOB

Ha CKlIagJax OCYIICCTBILCTCA IIPUCMKA, CKIAAUPOBAHHC, IIOAT'OTOBKA

MIMNXTOBBIX U (1)0pMOBO‘IHI>IX MaTCpUuaJIOB, OTHCYIIOPHBIX PI3I[€J'IPII>1, (1)JII-OCOB HT.AO.
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[lpy ompeneneHWu IUIOMAAM 3aKPOMOB, HEOOXOOUMBIX JUISL XpaHEHHS
MaTepuasoB, UCTIONB3YIOTCS JTaHHbBIE pacueToB TUTaBUJIBHOTO U
CMECETPUTOTOBUTEIBHOTO OTACNECHUH, SIBISIOIIUXCS OCHOBHBIMU MOTPEOUTENIMU
UCXOJHBIX MaTepHasioB. Pacxoa BCIOMOTaTENbHBIX MaTEpPHAOB MPUHUMAETCS TIO
JTAaHHBIM 0a30BOTO MPEINPHUITHS WU JTUTEPATYPHI.

KomnuectBO ~ XpaHAmMXCS  HA  CKJIAZEe  MaTepuajoB  ONpeaensercs
HOPMATUBHBIM 3aI1acoM TI0 KaXXJAOMY BHIY M CyTOYHON MOTPEOHOCTHIO.

[Tnomany XxpaHWIUIl HOPMATUBHOTO 3aaca MaTepUaIoB Ha 1IEXOBBIX CKJIaJax
CBOIAT B Tadi. 2.38.

[Tnomane, 3anuMaeMyro MarepuanoM (Fy) Ha mecte XpaHEHHSs, ONPEACIAIOT

o gopmyiie

FM - HQ . 2
V'K M (1.8)
rae Q — macca COOTBETCTBYIOIIETO MaTepuaia, XpaHUMOro Ha CKiIaje, T;
H — BpicOTa XpaHeHuss MaTepuaia, M;
Y — HachIITHask MAacChl MaTepUana, T/m>;
K — KO3(ppHUIIMEeHT UCTI0JIb30BaHUsI €MKOCTH cKiaaa (He 6oiee 0,8).
PacyetHble muomanu XpaHEHHUs] OKPYTJSIOTCS B COOTBETCTBUHU C yI0OCTBOM
MEXaHU3UPOBAaHHOW 3arpy3KH M pa3rpy3kd MaTepuaia. MUHUMAaIbHBIE pa3Mephl
3aKpPOMOB JIOJIKHBI ObITh HE MeHbIIE 4x4 M, a OyHKepoM — 3x3 M.

Tabnuma 2.38 - BenomMocTh pacyeTa Iioiaau CKiajioB

KomuecTn
0
Marepuaia
Ha CKJIage

ITnomane
XpaHWIUIIA,

M2

HaumenoBanue marepuana

HopmaruBHsblii 3anac
XpaHEHHUs], CYT.
BricoTa xpaHeHus, M

pacueTHa | OKpyTJEHHA
s s

I'omoBoe KOIMYECTBO, T
Haceinnast Mmacca, T/M>

1 2 3 4 5 6 7 8 9

CKJIaII IHUXTOBBIX MATCPHUAJIOB
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[ITuxTOBBIE MATEPHUATIBI:
1.
2.

drocsl, PaCKUCIIUTENH,
MOJIU(UKATOPBI:

1.

2.

Tonnuso:
1.
2.

Orueynopsl

Hroro

Cxuag hOpMOBOYHBIX MaTepUAJIOB

DOpMOBOYHBIE MATEPUAIIBL:
1.
2.

Hroro

[Ipumeuanne. Jlanubie 1o rpadam 3 u 7 paccCMOTpEHBI B pasjele
«be30macHoOCTh KUZHEACITETLHOCTIY.

[Ipu onpeaeneHny MIOMIAAN CKIA0B YUYUTHIBAIOTCS TAKKE IJIOMIA/IN, 3aHATHIC
MIPUEMHBIMHA TNPHUSAMKAMH, Pa3rpy304YHBIMH IUIOMIAJIKAMHU, dCTakagaMu, MPUEMHBIMH
YCTPOMCTBAMH JIJIsi TOJAYM MaTEpHAIOB B II€X, 000pyJAOBaHUEM JIsi MOATOTOBKH
MaTepualoB, a TAKXKE MPOXOJaMHU U IPOE3TaMHU.

OO1mas momasp CKiajaa paBHa

F.=K-{XF,+F +F,) A (1.9)

rae XF v — cyMMa OKpYIIIEHHBIX IUIONIAAe XpaHEHUs KaX0ro Marepyana Ha
CKJIaze, M%;

F» — miomap, 3aHuMaeMast 3CTakajaMu, M;

Fp — muiomaas pasrpy304HbIX IUIOMIAN0K, M

K — xoadpdunueHt, yduThIBAIOUIMI IUIOIIAAM, 3aHUMaeMble MPHUEMHBIMU
yCTpoMcTBaMM Ui NOJAa4d MaTepUajoB B I€X, 00OpYyIOBaHUEM JUIsl MOATOTOBKU
MaTePUAIOB, a TAKXKE MpoxoAaaMu u npoesnamu, K =1,2—-14.

[Tnomans pa3rpy304HbBIX TUIOMIAIO0K OMPEaeIsseTcs mo GopMyIie:
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Fp=n-L-W, M, (1.10)

I7I€ N — YKCJIO Pa3rPy30UHbIX IUIOMIAJIOK, IIIT.;

L — npoTsSEHHOCTD KEJIE3HOAOPOKHOIO IyTH, HAXOISIIETOCs B LIEXE, M;

W — mmpuHa GpoHTa pas3rpy3Ku MO BCEHM MPOTSKEHHOCTH HKEJIE3HOIOPOKHOTO
nytu (L), W= 6-8 m.

Jns  MenKux 1€XOB C MEJIKOCEpUMHBIM U  E€JUHUYHBIM  XapaKTEPOM
IIPOU3BOJICTBA, TJI€ TOYHOE ONPEACIICHUE IUIOIIAMNA CKJIAZAOB 3aTPYAHEHO, MOXKHO
BOCIMOJIB30BAaThCS CIEAYIOIIMM YKPYNHEHHbIM Toka3areneM: Ha 100 T romHbIx
OTJIUBOK HeoOxoaumMo 200 M? CKIaI0B.

[IpoeKTHpOBAHUE CKJIAJIOB PEKOMEHIYETCSA BBIMOJIHATH C YUYETOM CJEIYIOIINX
OCHOBHBIX IOJIOKEHHM.

JIns1 MalIMHOCTPOUTENBHBIX U JINTEUHBIX 3aBOJIOB, UMEIOIIUX B CBOEM COCTAaBE
HECKOJIBKO JIUTEUHBIX 1I€XOB, XPAHCHUE U MOJATOTOBKA IIMXTOBBIX U (DOPMOBOUYHBIX
MaTepHAIOB MPOCKTUPYIOTCS B 0A3MCHBIX CKJIQJaX, PACIOJIOKEHHBIX B OTIEIHHBIX
3naHugXx. L{exoBbie CKIaapl MPU STOM PACCUUTHIBAIOTCS JJISI XPAHEHUS MaTepHajioB
Ha 3-5 cyrok. 3aB0o3 MarepuaqoB Ha Oa3uUCHbIE CKJIAJbl OCYIIECTBISETCS
KEJIE3HOJOPOKHBIM TpaHCIOPTOM. ONTUMAIBHBIMU BUAAMU TPAHCIOPTA AJISI CyXOTro
necka MW JIpyrdx MarepuajgoB H3 0a3MCHOrO CKJaga B LEXU  SBISIIOTCA
MMHEBMOTPAHCIIOPT WM JIEHTOYHbIE KOHBEHEphl. TpaHCHOPTHUPOBKY IIMXTOBBIX
MaTepuajioB Ha IIEXOBbIE CKJIAJbl PEKOMEHAYETCS OCYILIECTBIISITh B CIEIUATbHBIX
KOHTEMHepax 00JbIIETPY3HBIM aBTOTPAHCIIOPTOM.

JIyist 3aBOJIOB C OJHUM JIMTEHHBIM IEXOM CKJIaa (POPMOBOYHBIX M IMUXTOBBIX
MaTepualioB NMpoeKkTupyercs npu uexe. Ilogaya marepuana u3 ckiaga K MecTam
NOTPEOJICHHS OCYILECTBIISIETCS BHYTPUIIEXOBBIM TPAHCIIOPTOM.

Cknaapl JOKHBI HMMETh JIOCTAaTOYHBIM ypoBeHb MexaHu3zauuu. [llupuHa
mpoJieta ckiaaoB 18 wim 24 M ¢ BBICOTOM MOJAKPaHOBBIX IyTer oT §,15 no 14,4 m B
3aBUCUMOCTH OT THNa CKJIaJa, Ha3HAYEHUs TMpoJeTa W THUIA HCIHOJIb3yEMBbIX

I'py30II0AbEMHBIX MCXaHU3MOB.

2.3.7. BcnomoraresabHbIe OTACJTCHUS H YYACTKH
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Otnenenue O NOATOTOBKH IHUXThl PEKOMEHAYETCS MPOEKTHPOBATH MpHU
CKJa/aX IIUXTOBBIX MaTepUasoOB. YUacCTKU JPOOJICHUS U3BECTHSAKA U (eppOCILIaBOB
U TIPOCeBa KOKCa OOBIYHO Pa3MEIMIAIOT PSAJOM C MECTaMH MPUEMKH WIH XPaHCHUS
TUX MAaTEPUAJIOB.

OTtaenenrs MOArOTOBKH (POPMOBOYHBIX MAaTEpUaIoB U OTPAOOTAaHHBIX CMECEH
OpPraHu3yloTCA MpHU CKIaAax (OPMOBOUYHBIX MaTE€pUATIOB WM Ha MEPBBIX JTaKaX
3nanuii 1iexoB. W paccuntsiBaercs no hpopmynam (1.3) u (1.4).

PeMonTHas ciy>k0a ydacTka mpeaHa3HaueHa JjIsl IPOBEICHUS MEKPEMOHTHOTO
OOCITY>KMBAHHUSI TEXHOJOTUYECKOTO M TPAHCIOPTHOTO OOOPYJOBaHUS U PEMOHTA
OCHACTKH.

Jlabopatopun 1iexa NpeAHa3HAYeHBI I KOHTPOJS  TMOCTYHAIOIIUX
MaTepualioB, TOTOBOM NPOAYKUMH M TEKYUIEro KOHTPOJSI TEXHOJOTHYECKHUX
npoueccoB. PazMemaiorcs OHM B OCHOBHBIX OTAEJICHUAX LI€Xa U CITy>KEOHO-OBITOBBIX
MOMEIICHUSIX.

KnanoBele pasmemniarorcss Ha TEPBOM JTa)ke OBITOBBIX TOMEIIEHUNA W B
OCHOBHBIX OTHAENeHHsX. [lnomanu ux 3aBUCAT OT MOIIHOCTH II€Xa M Xapakrepa

IMIPpOU3BOACTBA.

2.3.8. BHyTpu1exoBoii TpaHCIOPT

JIns  BHYTPULIEXOBBIX TPY30MOTOKOB Ha ydYacTKax JUTEHHOro Iiexa
UCIOJIB3YIOTCS CIEAYIOLINE TUIIBI MOBEMHO-TPAHCIIOPTHBIX YCTPOUCTB:

— MEePUOANYECKOTO JeHCTBUS (kpaHBbI Pa3IUYHBIX THUIIOB,
ANIEKTPOTENb(GEPHI, MOIHEMHUKH, IITA0ETEPHI, JIEKTPUUECKHUE TEICKKH, TTOTPY3UUKU
U T.IL.);

— HEMPEPBIBHOTO JEHCTBUS (KOHBEUEPH! Pa3IUYHBIX THUIIOB, 3JIEBATOPbI
U T.IL.);

— TpyOOIPOBOHBIN TPAHCIIOPT;
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— BCIIOMOTATeIbHbIC YCTPOMCTBA (MHUTATENH, OYHKEpHI, 3aTBOPHI H
JIPYTHE MEXaHW3MbI, MPETHA3HAYCHHBIE [JII COBMECTHON pabOTHI C TOIBEMHO-
TPAHCTIOPTHBIM M TEXHOJIOTHYECKUM 000PYI0BAaHUEM ).

[Tpu BBIOOpE MOABEMHO-TPAHCTIOPTHOTO OOOPYAOBAHHS CIIEIYET YYECTh, UTO

3aBUCMUMOCTH  OT

HIMPUHOU 3JJaHUSsI B

CBSI3aH npoJera

IpoJeT KpaHa
rpy3onoabeMHOCTH KpaHa (Tabn. 2.39). Ilpu ycraHoBKe KpaHOB pa3Iu4yHOU
IPY30MOLEMHOCTA Ha OOIIUX MOJAKPAHOBBIX MYTSX LIMPUHY MpoJieTa MPUHUMAIOT
10 HAOOJIBIIIEH IPY30MOAHEMHOCTH.

Ta6muma 2.39 - Pazmepsl IpoJIeTOB KPaHOB U 3/1aHUI

[Iupura mposeTa [[IupuHa mpoJjieTa KpaHa, M, IPH TPy30I10TLEMHOCTH KPAHOB
37aHUA, M mo 15T 20-75 T 751
12 11 10,5 -
18 17 16,5 16,0
24 23 22,5 22,0
30 29 28,5 28,0
36 35 34,5 34,0

HGI[OXOI[BI KpaHOBOI'O KPIOKa IJIaBHOI'O M BCIIOMOI'ATCIIBHBIX IIOABCMOB HC

TAaKXKC

TJIAaBHOTO KpIOKa

oanHakoBLl. HauOoiplnme HEIOXOObI KpIOKa, a

BCIIOMOT'aTCJIBbHOT'O ITOAbEMA JIJIAA KPAaHOB pa3quH0171 Irpy30oAbEMHOCTH ITOKA3aHEbI B

tadi. 2.40.

Ta6muma 2.40 - Hemoxo/pl KPIOKOB TJIaBHOTO U BCIIOMOTATENILHOTO MOBEMOB

A0 OCH IIOAKPAaHOBOI'O pCiibCa

Henoxona, MM, Ipu Ipy30101bEMHOCTH KpaHa
Bun kpioka 57 151 30 T 75-125 T 150-250
T'maBHOrO 1100 1300 1600 1900 2500
BcnomorarenbHoro 2700 3200 2250 3800 1000

BGJII/I‘-II/IHy HEOO0X0da H€O6XOI[I/IMO YUUTBIBATH 1IpU BBI60pC INUPHUHBI IIPOJICTA

3MIaHUS, TIPU 3TOM OCh KPIOKa JIOJDKHA JOXOJIUTH JI0 IIEHTPa 000pyA0BaHMS, KOTOPOE

OH OOCIYKMBAeT, YTOObI UCKIIOUUTh OTTSAKKY KpPIOKa B CTOPOHY, YTO 3aIpellieHO

TEXHUKOU OE30IMaCHOCTH.

2.4. OCO0eHHOCTH MPOCKTHPOBAHNS YYACTKOB CIIENMAJIBLHBIX BUI0B JIMThS
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CrnenuanbHble BHUABI JUThI HaxXOAAT Bce OOJbIIee IPOMBIIIJICHHOE
MPUMEHEHUE, TaK KaK HapsAIy C BBICOKOW MPOM3BOAUTEIHLHOCTHIO OOECIIEYMBAIOT
MOBBIIICHUE Pa3MEPHOM M BECOBOM TOYHOCTH OTJIMBOK, YTO MPUBOJIUT K
3HAUYUTEJIPHOM YKOHOMHUU METaJJla U K CHUXKEHUIO TPYJOEMKOCTH MEXaHWYECKOU
00paboTKH.

ITonokuTeapbHOM OCOOCHHOCTBIO JAHHBIX CHOCOOOB JIUTBS SIBIISIETCA TaKKe
BO3MOJKHOCTh BBICOKOM CTCIIEHHM aBTOMAaTH3allMd ¥ KOMILJIEKCHOM MeEXaHM3aIluu
MIPOU3BOJICTBA, YJIYUIICHUE CAHUTAPHO-TUTMEHUYECKUX YCIIOBUH Tpyaa.

[IpenmMy1iecTBa WM3TOTOBJIEHUS OTJIMBOK CHEIUAIBbHBIMU CIIOCOOAMH JIUThS
OOyCJIOBUJIM 11€JI€CO00PAa3HOCTh OPraHU3alMU  OTACIBHBIX CHEIUATU3UPOBAHHBIX
IIEXOB 110 BHJIaM JIUTHS: I10 BBHIILIABISIEMBIM MOJEIISIM, B 000JI0YKOBBIE (DOPMBI, MO
JaBJICHHEM, KOKIJILHOTO, IIEHTPOOEIKHOTO U JIp.

B cuny cBOMX 3KOHOMHMYECKMX M TEXHUYECKHX BO3MOYKHOCTEM KAXKABIM W3
Ccrioco00B MOKET O00€CHEeYUTh IPOM3BOJICTBO TOJBKO OMPENCICHHOW KaTeropuu
OTJINBOK.

2.4.1. Y4acTOK JHUTHS MO BBLIILJIABJSIEMbIM MOJEJIAM

Ha naHHBIX ydacTKax HpexyCMaTpHBAETCS BBIMYCK OTJIMBOK Pa3HOM CTENEHH
CIIO)KHOCTH M3 JIOOBIX JINTEHHBIX cruiaBoB. Hambosee mnenecoobpa3Ho g JaHHOTO
MPOU3BOJICTBA OTOMpaATh ACTANIM CIOXKHOW KOHUTrypaluu ¢ OOJBIINM O00BEMOM
MEXaHU4eCKO 00pabOTKH, T.€. ¢ HU3KUM KO3(P(PUIMEHTOM HCIOIb30BAHMS METAILIIA.

B aunnomMHOM NpoeKnpoBaHHWK BO3MOKHA pa3padOTKa CIENYIOIINX YYaCTKOB:
MOJIEJIbHOTO, ~ MPUTOTOBJIEHUS  CYCHEH3WM, H3rOTOBJIEHUS  (HOPMOODOOIOYEK,
IPOKAJIOYHO-3AJIMBOYHOE, IUIABHIIBHOE, OUYMCTKH OT KEPAMHKH, TEpMOOOpYyOHOTrO,
PEMOHTHO-MEXaHNUYECKOro. PexxuM paboThl y4acTKOB LI€J€CO00pa3HO NMPUHUMATH 2-
CMEHHBIM, [TAPAJUIEIBHBIM C TPEThEN OATOTOBUTEIBHON CMEHOM.

TunoBoe, cepuiiHO BbIIyCKaeMoe OOOpyJOBaHUE, aBTOMATHYECKUE JIMHUH,
KOHBEWephl M KOMIUIEKCHI BBIOMPAIOTCA B COOTBETCTBYIOILEM pa3jieie KaTajloroB Ha

JUTETHOE 000pYyIOBaHKE, & TAKXKE MO TAHHBIM IPAKTUKH Ha 0230BOM MPEANPUATHH.
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PacueT mporpammbl, HEOOXOIUMOTO KOJIMYECTBA 00OPYAOBAHMS U MATEPUATIOB
Mpou3BoUTCS 0 MeToauke U popmynam (1.3) u (1.4).

OTnryHa OT WM3BECTHOW JHINb METOJMKA pacuera TpeOyeMoro KOJIMYeCTBa
MOJICIBHOM MacCchl W KOJUYECTBAa AaBTOMATOB I HW3TOTOBJEHHUS MOJEIeH WU
MOJIETbHBIX 3BEHBEB.

KonudectBo MoaenbHOM Macchl Q Ha TOJOBYIO MPOrpamMMy ONpeesieTcs Mo
bopmyie

M,p
Ky | (1.11)

Q:

rae M, — rogoBasi mOTpeOHOCTh B KUJIKOM MeTauie (U3 Tabi. 2.6), Kr;

0 — IJIOTHOCTh MOJEIBHOM MAacChl, KI/M’;

P1 — IUNIOTHOCTh METaJUIa, KI/M’;

K — ko3 duniment ucnonp30BaHusi Bo3BpaTa MOJIEIbHON Macchl, paBHbIN 0,6—
0,8.

[TonyuyeHHbIe JaHHBIE MO3BOJISIOT PACCUUTATh HYKHOE KOJIMYECTBO YCTAHOBOK
JUTSI IPUTOTOBIIEHUS MOJIEIIBHON Macchl o popmyiie (1.3).

HeoOxoaumoe KOIMYECTBO MOJENbHBIX OJOKOB W 000pYNOBaHUS A MX
W3TOTOBJICHUS PACCUMTHIBAIOT C ydeToM Opaka mojeneid u GopM Ha CIEAYIOIINX
TEXHOJIOTUYECKHUX TMepesiesiax: MpH 3alpeccoBKe, OOMAa3Ke M BBITONKE MOJEINEH,
MPOKAJIKE U 3aUBKe (HOpM.

Bce pesynbTaThl pacueToB cieayer 3aHecTu B Ta0m. 2.41.

Hanubie rpadbr 14 tabdn. 2.41 gBisIIOTCS OCHOBOM JUIsl pacdeTra TpeOyemoro
KOJIMYECTBa TMPOKAJIOYHBIX Ie€uYeld, a CyMMapHbI pesynabraT Tpad 7,9,11,13 —
HY>KHOTO KOJIMYECTBAa KOHBEWEPOB JUisi 0OMa3Ku OJIOKOB M BaHH BBITONKU. Pacuer
Benercs o gpopmyde (1.3).

B MaccoBoM u KpymHOCEpHUHHOM TIPOM3BOJICTBAX CTOSIK OJIOKA MOJENeH
coOMpaeTcsi Ha METANIMYECKUH CTEp>KEeHb JUIsl MOJABECKH Ha KoHBeilep. [loatomy
ClieAyeT JOMOJHUTENbHO Y4YeCTh MPOM3BOJICTBO JUTHUKOBBIX Yalll W KOJMAYKOB.

Pe3ynbTaThl pacuera yaoOHee MpeIcTaBUTh B BUAE TaOIUIbI (Tabm. 2.42).
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Cymma nannbix rpadst 18 tabin. 2.41 u rpad 12, 13 Tabdn. 2.42, onpenenstoas

TpeOyemMoe UHCIO 3alpeccOBOK B TOJ, CIY)XHT Jid pacueTa HEOOXOAUMOTO

KOJIMYCCTBA 3aIIPpCCCOBOYHBIX MOACIBbHBIX aBTOMATOB, KOTOpI:Iﬁ BCIOCTCA 110 (1)opMyJ1e

(1.3).
Tabmuua 2.42 - BenoMocTh rogoBOi MOTPEOHOCTH B MOJEIBHBIX 3BEHBAX U

0JI0Kax
HaumenoBanu | Homep I'onoBas Komuuect | Kommuects | Komuuecte | TpeOyemoe
€ OTJIMBKU OTJINBK nporpamMmma (0] MOI[CJIGI‘/JI O 3BCHLCB B 0 MOI[GJIGP'I KOJIMYECTB
n C y4eTom B 3BEHE, Onoke, IT. | Ha OJOKe, 0 OJI0KOB,

Opaka, IIIT. IIT. IIT. IIT.
1 2 3 4 5 6 7
HTtoro

[Tpomomkenue Tadm. 2.42

[ToTepu G10K0B

[Totepu G10KOB

[Totepu OI0KOB MPU MPOKAIKE

KonuyecTBo 6710K0B

npu oOMasKke IIPU BBITOIIKE U 3a1uBKe hopM Ha T'OJI0OBYIO
% LT. % LIT. % IIT. IIpOrpaMmmy, IIT.
8 9 10 11 12 13 14

[Tponomxenue tada. 2.42

Tpebyemoe [oTepu 3BeHBEB MPH
Kosn4ecTBO MOIETIbHBIX 3BEHBER
KOJINYECTBO 3aMpeccoBKe U cOOpKe A FOLOBVIO HDOIDAMMY. 1T
3BEHBEB, IIT. % IIIT. AOBYIO IIpOrpaMMy, IIT.
15 16 17

[Tpumeuanue. [ToTepu 0JI0KOB MpU HAHECEHWU OTHEYHNOPHOTO MOKPHITUA (IIpH

oOMa3Ke) OpUEHTUPOBOYHO COCTaBIAIOT 6—9 %, mpu BeITONKE Mojaeneid — 6—10 %,

IIpU TIpOKaJIKe U 3ayuBKe popm — 3—6 %, Opak Mozeneil npu 3apeccoBKe U cOOpKe

onmokoB — 10-15 %. IlpoueHTt Opaka Mojenell WM MOJIEIBHBIX 3BEHBEB MPHU

3alpPEeCCOBKE B CPEAHEM OPHEHTHUPOBOYHO cocTaBisier 10—17 % um momkeH OBITH

00s13aTeJIbHO YTOYHEH 10 JAaHHBIM 0a30BOT0 MPEIIPUSITHS.
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Ta6muma 2.43 - BenomMocTh T0/10BOM MOTPEOHOCTH B IMTHUKOBBIX YalllaX v
KOJIITauyKax

KomnuectBo [ToTpebHOCTB, WIT. KonunuectBo Monenen [ToTpebHOCTH
0JIOKOB B 3BECHE, IIIT. B 3BEHbSAX, MIT.
Ha rOZI0BYIO B yarmax B KOJIITAYKax qarr KOJIIIAaUKOB qar KOJIIIQYKOB
porpamMmy, IiT.
1 2 3 4 5 6 7
Htoro

[Tponomkenue Tadin. 2.43

Bpak npu 3anpeccoBke KonnuecTBo MOAEIBHBIX 3BEHBEB
qal KOJIITAYKOB Ha rOJIOBYIO ITpOrpammy, IIT.
% IIT. % 1IT. qaiu KOJIIIAaYKOB
8 9 10 11 12 13

B cepuiiHOM ¥ MENKOCEpUMHOM IIPOU3BOJACTBE BO3MOXHO HAHECEHHUE
OTHEYHOpHOI 00Ma3Kku Ha OJ0Kku 0e3 npuMeHeHus KoHBerepa. [loaromy nuTHHUKOBas
Yaiia BBIMIOJHAETCS CO CTOSKOM 0€3 HCIOJb30BAHHS METAJUTUYECKOTO CTEPXKHS U
NOTPeOHOCTh B KOJIMAYKaX OTHaIaeT.

B mpoekre ydacTka HEOOXOAMMO MPETyCMOTPETh MaKCHMalIbHO BO3MOKHYIO
CTETeHb MEXaHM3allud U aBTOMATH3allMU MPOU3BOJICTBA HA BCEX TEXHOJIOTMUECKUX
nepenenax, CBeCTH K MUHUMYMY PYYHOU TPYI.

OTOro MOXHO JOCTUYh 3a CYET WCIOJIb30BaHUS MAaHUMYJISTOPOB MPH
nepeBecke (GopmMooOoIOYeK Ha KOHBEWepe, Ha oOmepainusx BbIOMBKA U 0Ope3Ku
OTJIMBOK.

2.4.2. Y4acTOK JUTHA B 000/109K0BbI¢ (KOPKOBbIE) (hopMBI

Ha JAHHBIX Y4YaCTKaxX BBIIIYCKAIOT OTIMBKHW Pa3JIMdYHOTIO HA3HAUYCHHA U3

CIUIaBOB YCPHBIX M HBCTHBIX MCTAJIIOB. JInthe B 000JIOYKOBBIC (I)OpMI)I IIO3BOJIACT
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MOJIy4aTh TOYHBIE OTJIMBKY MPHU UCIIOJIB30BAHUU MPOCTONM OCHACTKH U 000PYI0BaHUS
C BBICOKOW CTENEHbIO MEXAHU3ALMU U aBTOMAaTU3aLUH.

B 1uninomMHOM IpoeKkTe BO3MOXKHO MPOEKTUPOBAHUE CIEAYIOIINUX OTAEICHUN:
MPUTOTOBJICHHUS] TUIAKUPOBAHHOW CMECH, H3TOTOBJIEHHS 000I04YeK, OOpyOKu u
OYUCTKH OTJIMBOK, TEPMHUECKOU 00pabOTKH, pEMOHTa OCHACTKU U 000PYOBaHUSI.

Pacuer mporpammbl yyacTka, a Takxke TpeOyeMoro KoJMYecTBa MeTallia,
MJIAKUPOBAHHOM CMECH, CTEp)KHEH W 00O0pyJOoBaHUSI MPOU3BOJUTCS IO OOIIEH
MeToauke (cMm. 1. 2.2 u 2.3).

B mnpoekre oco0oe BHHMMaHHE JOJKHO OBITH OOpaIIeHO Ha MPUTOYHO-
BBITSDKHYIO BEHTUJISILIMIO C MECTAaMHU OTCOCAa BO3AyXa OT 000PYJOBaHUS HA y4acTKax
IPUTOTOBJICHUS IECUAHO-CMOJISIHOM CMECH, U3TOTOBJICHUS M CKJIEHBAHUS 00O0JIOUEK,

3aJIMBKU U OXJIAXKJEHUS (popm.

2.4.3. Y4acTOK JUTHA MO AABJIE€HUEM

JlutheM TON JABICHUEM W3TOTABIMBAIOT OTJIMBKUA MPEUMYIIECTBEHHO U3
I[BETHBIX METAJJIOB U WX CIUIaBOB. [loydueHHas OTIMBKAa MaKCHMAJIbHO TIPUOIIIKEHA
[0 Macce W pa3MepaM K TOTOBOM JeTanu. B AUIDIOMHOM MpPOEKTE BO3MOXKHA
pa3paboTKa CIEeIYIONUX OTACICHUA: U3TOTOBJICHUS OTIUBOK, OOPYOKU U MPOCEUKH,
MPOMUTKH, TEPMOOOPAOOTKH.

Pacuer mporpammsl, pacxosa MeTaasla U MaTepHalIOB CIEIyeT MPOBOAUTH IO
obmieir Meronuke. Jlyis pacuera KOJMYECTBA MAIIWH JIUThS TOJ JaBICHHEM BCHO
HOMEHKJIaTypy OTJMBOK Pa30MBAIOT Ha TPYIIIBI IO Macce WM rabapuram, BEPXHUE
mpenenbl KOTOPhIX OTPAaHUYMBAIOTCS YCWIMEM 3allUpaHus, pa3MepaMu KaMmepbl
MIPECCOBAHUS U MOIIIHOCTHIO TIPECCOBAHUS JaHHBIX MamuH. [loaToOMy Kaxmas rpyria
OTJIMBOK MOJKET W3TOTaBIMBATHCA TOJBKO Ha OMNPEACIICHHOM THUIIE MAIIWH,
yKa3aHHBIE TTapaMeTPhl KOTOPHIX SBIISIOTCS ONTUMATBHBIMHE JJIS TaHHBIX OTJIUBOK. B
Tab. 2.43 mpuBEACHBI TEXHUUECKHUE XapaKTEPUCTUKU HEKOTOPBIX MAIIIHUH JIUTHS MO

JTaBJIICHUEM.
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HpI/I pacucTe Tpe6yeM0r0 KOJIMYCCTBA MAIIIMH JAaHHOI'O THUIIA ITPCABAPUTCIBHO

COCTaBJIIAACTCA TaGHHHa MO OIIPCACIICHUIO T'OJ0BOI0O KOJHUYCCTBA 3aIIPpCCCOBOK JIA

KaKJIOM TPYTIBI OTIUBOK (Tabu. 2.44).

Hannsie rpadsr 9 tabn. 2.44 ciyxaT OCHOBOW JJii pacyeTa HEOOXOAUMOTo

KOJIMYECTBA MAlIWH KaXJ0T0 BBIOPAHHOIO THUIMA, KOTOPBIM Bemercs mo dopmysie

(1.3).

JIOIIOJIHUTENBHO ONPEAENAeTCs KOJIMYECTBO Ipecc-GpopM, Tpebyemoe s

BBIITOJIHCHU L FOHOBOﬁ IIporpaMMbl BBIITYCKa OTJIMBOK. HaHHBIe pacucra CBOIAT B

tadi. 2.45.

Tabnuna 2.45 - KonudyecTBo 3anpeccOBOK Ha TOIOBYIO MMPOTPaMMy

m > o —
5 : 5
O E 2 s
> <
= q[_-): ¥ < é 8 B CEG =
5 = 5 g 2 8 pax npu .
E Py g = o 3aMpECCOBKE o <
= | O [ = e =
> < o < = 5
a, m = s 1]
2 ~ 2 o ° 2 &
o M o = o) 2 > )
= a S 9 @ a8 @ =
S| = = = T = 5 o
= { = S ~ Q ) =4
= = g 8 o o 5 S =
© = © o 5 E = ~ ©
— E < = % E: E = s 5 ;
& o 3 g a S e = S ~| =
E o S =SS 2 S 0 o & ax | 2
= | E| £ 2 2 lg Moo Eg 2| E
a 5 = = O o 2 < 5 o = o | g
o ) R < > o & > S 3 = 3 5
5) 2 o) @ g T > 53 = s
= 5] 5 35 L O Qo - = B 5] E =
o S Q. °o g 2 e k& S 5 E ST S
an) o Q [ S (ORE= = = 7 8 3 O » =
1 2 3 4 5 6 7 8 9 10 11
Tabnuua 2.45 - BenoMocThk ro10BOM MOTPeOHOCTH B Ipecc-popMax
M @ . o
» A= ST & =
= 2 S = = 2 8 & OGmee xommaecTBO npecc-popm | o 3
E.| E¢ g S R z S ol Ha TPYIIy OTJIMBOK, IIT. Z 28 E
> 0O S E O < = 8 o g 5 O
= ;| 222 % gz S &2 -
S| o v 5 S 2 E =8 2 T m A
o = m SEE- = < 4 0 Q= E
O H = = Q » m S E
S 2 |x2gse 223 = 265 &
) § = 8 a g 5 o 8 = = jam
2 g B X = O & pacueTHoe OPUHSATOC =
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1 2 3 4 5 6 7
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[Tpu npoeKkTHpOBaHUM LI€Xa CIEAYET UCII0JIb30BAaTh ABTOMAaTHUECKUE J]03aTOPbI
JUISL 3a7IMBKH METaJlJIa, MAaHUIYJIATOPBI JUIsl U3BJICYEHUS] OTIMBOK M3 mpecc-popm. B
YCIOBHSIX MacCoOBOIO M KPYNHOCEPUHUHOIO MPOU3BOJCTBA PEKOMEHIYETCS
pUMeHeHue poOOTOB, a TAKXKE YCTAHOBKA PAJOM C JTUTEHHBIMU MalllMHAMU MPECCOB
JUTsl OOpYOKH TMTHUKOBOM CUCTEMBI, 00JIOSl U IPOCEYKHA OTBEPCTHIA.

[Tpu pa3zpaboTKe TEXHOIOTMH U3TOTOBJIECHUS OTIUBOK HEOOXOUMO paCCUUTaTh
MUHUMAJIbHBIN JHaMeTp KaMepbl MPECCOBaHUSA, CKOPOCTb MPECCOBAHUS, CKOPOCTb
BIlyCcKa MeTayla B (GoOpMy M BpeMs €€ 3alloJHEHUs, IUIOUIaJMd MuTaTeled u

KOJUICKTOpA, YCUIINA ITPCCCOBAHMNA U 3alIMPaAHUA.

2.4.4. Y4aCTOK JUTHA B KOKWIb

Ha yyacTkax KOKWUJIBHOTO JIUThSl BBITYCKAIOT TOYHBIE OTJIUBKU Pa3HOU
CJIOHOCTH U3 CIJIABOB YEPHBIX M IBETHBIX METalIOB. [I[pruMeHeHre MeTaminyecKkon
(hopMBI TO3BOJISIET COKPATUTH KOJIMYECTBO TEXHOJOTMUYECKUX MPOIIECCOB, YMEHBIIIUTh
pacxosl (hOPMOBOUYHBIX MAaTE€pPUAIOB, YIPOCTUTh T'PY30MOTOKH, MOBBICUTH CTEIICHb
MEXaHU3allui U aBTOMAaTU3AIIHH.

[Ipy [OWUIJIOMHOM NPOEKTUPOBAHUM BO3MOXKHA pa3pabOTKa CIEAYIOIIUX
OTJICJICHUI: U3TOTOBJICHUS OTIUBOK (KOKIJIBHOE), 00pyOKH, MPOMUTKH, TEPMUIECKOMN
00paboTKH.

Pacuer mnporpammbl, pacxoja MeTala, HEOOXOJUMOrO  KOJIMYECTBA
000pyZI0BaHUs, CTEPKHEHM, BCIIOMOTATENbHBIX MaTEPHAIOB MPOM3BOIAT MO OOLIEH
MeToauke (cMm. . 2.2 u 2.3).

JIOTIOTHUTENBHO TPOBOAUTCS OMpENeNieHne KOJIUYECTBA OCHACTKHU (KOKHIICH),
TpeOytolelics uisi oOecredeHus: TOAOBOW MPOrpaMMbl MPOU3BOJICTBA OTJIMBOK.
JlanHbIC pacyeTa CBOIATCA B TAOIHITY, aHAJTOTHIHYIO Tabm. 2.45.

B Ta6m.2.46 nmaHbl TEXHUYECKHE XAPAKTEPUCTUKH HEKOTOPBIX MAIIWH
KOKHUJIBHOTO JIUTHS.

Ecnau B mpoekTe mpeayCMOTpPEHbl JTUHUM JIUThsI B OOJMUIIOBAHHBIA KOKWIIb, TO

JOITIOJIHUTCIBHO IIO O6Hleﬁ MCTOAUKE PACCUUTHIBAIOT HOTp€6HOCTB B O6HHHOBOHHOﬁ
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CMECHU U B 000pYIOBaHUHU JIJIsI €€ IPUTOTOBIICHUS. B mpoekTe ciieyeT ucnoyib3oBaTh
aBTOMATHUYECKUE TO3UPYIOIIME YCTPOMCTBA ISl 3aJIMBKM METallla, MAHUIYJIATOPbI
JUISL U3BJICUCHUS OTJIMBOK M3 KOKHIISL M MX 00OpYyOKH.

Bribop HeoOxoaumoro oOOpynOBaHUS MPOU3BOJIUTCS IO Marepuaiam
MPAKTUKH Ha 0230BOM MPEANPUATHH, & TAKKE MO TaHHBIM.

[Ipu pa3paboTke TEXHOJIOTUU M3TOTOBIEHUS OTJIMBKU CIEIYET MOJIb30BATHCS
JAHHBIMHU paloT. B 3TON yacTu mpoekTa MpOU3BOIAT pacueT JUTHUKOBON CUCTEMBI,
npuObLIeH, TOJIIMHBI CTEHKU KOKWIISl, BPEMEHM 3aTBEPACBAHUS OTIUBKU U €€
OXJIQXKJICHUS JI0 TEMIIEPATYPhl BHIOMBKH.

AHaJOrMYHO MPOEKTUPYIOTCSA YYACTKU JIMThS BAKYyMHBIM BCAChIBAHUEM U O]
HU3KUM pETYJUPYEMBbIM JaBJIEHUEM B MeTauinueckue (opmbl. TexHuyeckue
XapaKTEPUCTHUKU YCTAHOBOK I TOJYYEHUS OTJIMBOK O3TUMH CIIOCOOAMHU

npejacrasiieHa B Ta0u. 2.47.

2.4.5. llex HeHTPOOEKHOIO JIUThS

[{eHTpoOEKHBIM CITOCOOOM MPOU3BOIAT B OCHOBHOM OTJIMBKH, HMEIOIIHE
KOH(HUTypaluio TeJd BpalleHUs THUIMA IWIMHIPA, KOJbIA, W3 CIUIABOB YEPHBIX W
LBETHBIX METANIOB. B cocTaB 1exa BXOAAT CIEAYIOIIME OTIENEHHUS: IJIABHIBHOE,
3aJIMBOYHOE, OOpYyOKH, TepMOOOpaOOTKH, PEMOHTa OCHACTKH U OOOpPYJIOBaHWS,
CKJIaJbl U 1ab0paTopuu.

HyxxHoe o6opynoBaHue BbIOMpaeTCs MO MaTephaliaM MPAaKTHUKKA Ha 0a30BOM
MPEANPUATAN U JaHHBIM.

B 1a6:x. 2.48 npeacTaBieHbl TEXHUYECKUE XapaKTEPUCTUKU HEKOTOPHIX MAIIHH
HEHTPOOEHKHOTO JIUThS.

Pacuer TpeOyemoro koiaumdecTtBa OOOpyIOBaHMS, MeTawia, (OPMOBOYHBIX
MaTepHajioB MPOU3BOAT MO o0mel Meroauke. Mcxoas M3 CTOMKOCTH H3JI0KHHII,
ONPEENSIIOT UX NOTPEOHOCTh Ha rOJI0OBYIO IIporpamMmy. J(aHHbIE pacyeTa CBOJATCS B

Tabnuily, N0100Hy0 Tadmd. 2.45.
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[Tpu pa3paboTKe TEXHOJOIMM HM3rOTOBJICHUS OTIMBKU CIEAYET pPacCUUTaTh
ONTUMAIbHYIO CKOPOCTh BpallleHus (HOPMBI, TEOMETPUIO CBOOOIHON MOBEPXHOCTH,
JABJICHWE, PA3BHUBAIOIIEECS B JKUIKOM METaUIe, BPEMS OXJIAXKICHUSA OTIMBKHU.

MeToiMKa JaHHBIX pacyeTOB NPHUBEACHA B paboTax.

2.4.6. OcO0eHHOCTH YYACTKOB HOBEJIHPHOI0 M Xy/10KeCTBEHHOI0 JINThS

TexHOoJIOTUs MO BBIIUIABISIEMBIM MOJEIIAM, IPUMEHsSIEMasi B XyA0KECTBEHHOM
UM IOBEJIMPHOM TIPOU3BOJCTBE, IO COCTaBy OOOPYJIOBaHUS U TMPUMEHIEMbIM
MarepuagaM OTJIMYaeTcss OT Ipouecca TOYHOrO JINThS, M3BECTHOTO B
MaIllMHOCTPOEHUHU.

BpicOkO€ KadecTBO, YKMCTOTA MOBEPXHOCTH M TOYHOCTh BOCIPOW3BEICHUSA
QKYpHOTO PHUCYHKAa OOECIEYMBAIOTCA MCIOJb30BAHUEM JJIACTUYHBIX PE3MHOBBIX
npecc-popM; TOHKOJUCIIEPCHBIMU (OPMOBOUHBIMU MaTe€puajlaMud Ha THUIICOBOM
CBS3YIOIEM, MPUHYAUTEIbHBIM 3alOJHEHHEM KepaMU4ecKol (hOpMbI METaJIIOM.
[Ipotiecc monydeHust OTIUBOK FOBETUPHBIX U CYBEHUPHBIX U3/ICTUN BKIIOYAET B ce0s
CJIIEAYIOIIME OCHOBHBIC OIEPALMU: H3TFOTOBICHUE PA3PE3HbIX PE3UHOBBIX WIH
BUKCUHTOBBIX mpecc-(hopM, BOCKOBBIX Mojelel, cOopka Mozenei B 010k, (hopmMoBka
OMOK, BBITAIJIMBAHUE BOCKA, MPOKAJIMBAHUE OMOK B I€YH, [JIABKA METaJlJIa U 3aJIMBKa
dbopm, ecKoCTpyiHas OYUCTKA OTIUTHIX OJIOKOB, OTAEICHUE OTJIMBOK.

[IpenBapuTEenbHOM CTaaUEN TEXHOJIOTHYECKOTO MpOLEecca JUThS SBISIETCA
MOJIy4YeHHE MacTep-MOJeNU (IIPUMBI) IOBEIUPHBIX M XYAOKECTBEHHBIX H3JCIHM.
OOBIYHO TSI M3TOTOBJICHUSI MAcTepP-MOJEIM MCIOJIb3YIOT CIJIaB Ha OCHOBE MeEIU
(aei3uaboep, natyHb, Oponsa). /s moaydeHus MacTtep-MoJeiu XyA0XKECTBEHHOTO
U3JIETUsSl  TPUMEHSAIOT CHoco0 O00BEMHOr0 MOJIETUPOBAHMS C TMPUMEHEHUEM
TEPMOIUJIACTUYHBIX MaTEPHUAJIOB.

JIJ1st U3rOTOBIICHUS PE3NHOBBIX Mpecc-(HOPM HUCTIONB3YIOT KaK UMIIOPTHHIE, TaK
M OTCYECTBEHHBIC MATEpPHabl HA OCHOBE MOJISIPHBIX KAyYyKOB M CMECH KayuykKa,
oOnanaromiero Xxopomumu saactuuHbiMA cBodictBamu (CKU-3), ¢ mnonspHbIM

OyTaJMEeHHUTPUIBHBIM KayqyKOM.
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Bynkanuzanuio kay4ykoB npoBogaT Ha mpecce (159, koropslil cocTout u3
JIByX HarpeBaTeIbHBIX IUTUT, TPABEPCHI, 3AKPEINICHHON Ha JIBYX KOJIOHKaX, BAHTOBOU
napsl ¢ MAXOBUKOM, CUCTEMBI TEPMOPETYJIUPOBAHUS.

TexHuueckue xapakrTepucTuku npecca /1159

HomunansHOe ycuiive mpukatusi Kpeliek npecc-gopm, kH (He

1Y (53 (S1S) 5
Pa3zmep HarpeBaTEIbHBIX TUTUT, MM ....uvvveeeennnnneneennnnn 110x140
MaxkcumanbHOE pacCTOSSTHUE MEXIY IJIMTAMU, MM . ........ 70
MaxkcumanbHas Temieparypa Harpesa mwint, °C ............ 175
[TorpemHocTh peryauposanus Temmeparypsl, °C .......... + 5
Hanpsbxenune nuraromeit cety, B ... 220
[ToTpebisiemast MOIITHOCTh, KBT (He 6oiiee) .................. 0,8
BpeMs ByJTKAHUBAIUU, MUH ...oovnnrrreeeennneeeeennnnnennn 3045
Macca npecca, KI' (HE OO0MEE) ...vvvenrieeinieeenieeinneannns 22

B oTedyecTBEHHON MpPaKTHKE HIMPOKO HCIOJb3YIOTCS MOJIEIbHBIE COCTaBbI, B
KOTOpbIE BXOJAT TapaduH (HAMOJIHUTENb), MISIJIAYHbIA BOCK WM mepe3ud 100
(YIIpOUYHHUTENH), COMOIMMED ITUJIEHA C BUHWJIALETATOM (TUIaCTU(PUKATOP), KPACUTETh
OBICTPOPACTBOPUMBII aHTPOKCUHOHOBBIH.

MonenpHbIil cOCTaB 3ampeccOoBBIBAIOT B IMpecc-GopMy Ha CIEIHAIbHBIX
WHKXEKTOPHBIX YCTaHOBKaX.

TexHuyeckne XapakTepUCTUKHN UHxekTopa [1143

BMECTHMOCTD OQUKA, JT .....ooitiiiiiii et e eeeiiiieeeeeeas 1
MaxkcumasbHas TeMIIEpaTypa HarpeBa MOJIeIbHOro cocrana, ’C... 100
Bpems pacraBieHusT MOJENBHOTO COCTaBa, 3acThIBIIETO B 0Oauke, MuUH 45

.....................................................................

Hanpsbxkenune nuraromen ceti, B ... 220
[IpON3BOIUTENBHOCTD, YACIIO HUKIIOB B MUH ..c.uuvvennneennnaennn.. 30
Macca ycraHoBKH (0€3 MOJIETBHOTO COCTABA), KT ...vvv'nvrnnnnnsn. 5

JUiss  JUThsT  IOBEJIMPHBIX W XYJOXKECTBEHHBIX  M3ACIHUNA  LIUPOKOE
pacnpocTpaHEHUE MOJYyUYUT «IDHTHOX-TMPOIECC» C MPUMEHEHHUEM KpUCTOOAIUTO-
runcoBbix GopM. Mcnonb3yroT kak uMnoptHsle (opMoBOUHbIe MaTepuanbl («K-90»,
«Cartunkact», «Cynepkact», «/HBecTpaiiTy), Tak U OTEYECTBEHHYIO (DOPMOBOUYHYIO

maccy «tOBenupHas».
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HNmmioptHbie (h)OPMOBOYHBIE CMECH OTJIMYAIOTCS OT OTEYECTBEHHBIX BBICOKOM
XUMHUYECKON YHUCTOTOM COCTABIISIFOIIUX UX KOMIIOHEHTOB.

CycrnieH3uu roToBAT B MHKcCepax, Hampumep, mapku [1146 c mocneayronum
BAKYYMHPOBAHHUEM B TeUeHUE 3—4 MUH.

@DOpMOBOYHYIO CMECh (CYCIIEH3MIO) 3aJIMBAIOT B ONOKM Ha BHOpOCTOIE.
CoznmaroT BakyyMm M BuOparuto. OcTaTodHOE JaBJIeHHE cocTaBisieT He Oosiee 1400
[1a, npogOMKUTENBHOCTh BUOPOBAKYYMUPOBAHUS — 3—4 MUH.

TexHuueckne XxapakTepuCTUKA BUOPOBAKYyMHOM ycTaHOBKH [1142

[TpoU3BOAUTEIBHOCTD, OTIOK/ ..''uveeeeeenreenieennennnns 612
[ToTpebiisiemast MOITHOCTb, KBT ............ooooiiiiiiine.. 0,4
Hanpsoxenne nuraromei cety, B................ool 220
YacToTa KOTEOAHUM, MUH ' .« .ot 50+5
AMIUIMTY 12 KoJIeOaHMM, MM, HE 00JIEe .........c.uveee.. 0,8
Pa3mepsl BakyyMHOM KaMepbl, MM:

117 2:1Y (1 o S 170

el ;) (& 190
MaCCa YCTAHOBKH, KT ...uuuutreeeeeniiieeeeaniieeeennnnaens 20

[IpombiniienHast ~ BuOpoBakkyyMHas — ycranoBka [1100  obGecneunBaer
POU3BOAUTENBHOCTE 20 omok/4. J[MameTp BakyyMHOW KaMmepbl 3TOM YCTaHOBKH
cocTaBiisieT 324 MM, BeIcOTa — 245 MM.

MonenbHbIi COCTaB BHITAIIMBAIOT B CIIEIIMAIBHBIX 3JIEKTPUUYECKUX IIKadax.

[IpokanuBaHuEe OINOK OCYIIECTBISIETCS B JJIEKTPHUUECKUX Ieyax. Pexum
IPOKaJUBaHUS OOYCIIOBJIEH IMPEBPALECHUSIMHU, KOTOPbIE MPOUCXOAST B KBaple NpHU
pa3IMYHBIX TEMIEPATYpax.

B CKTb-6 AO «Pycckue caMOLBETBHD» CO3JaHbl MMEYM JJisl MPOKAJIMBaHUS
OIOK, B KOTOPBIX, KPOME TOT'0, BBITAIUINBAETCS MOJEIBHBIN COCTaB U3 OIOK.
TexHu4yeckre XapakTEPUCTUKU IPOrpaMMHUpPyEMON ITpoKasmoyHou neun 11141

MaxkcumaibHas TEMIICPpATypa BbITAIULIMBAHUA MOACIBHOIO COCTaBa, OC

........................................................... 100
MaxkcumanbHas TeMIepaTypa IpoKantuBanus ook, °C ........ 1000
CKOpPOCTH pa3orpesa 10 HOMUHAILHOM Temmeparypsl, *C/d .. 200
Hanpsixenue nurtaromet cetd, B ... 220

Pa3Mmepsbl pabodero npocTpaHCTBA, MM:



250
250
250
70

[[naBky ¥ 3aJMBKY MeTaUla OCYUIECTBISIOT B CHEIUATU3UPOBAHHBIX

IUIABUJIBHO-3AJIMBOYHBIX arperarax, B OOJIBLIIMHCTBE ClIy4acB 060py,IIOBaHHBIX

LICHTpO6€)KHBIM CTOJIOM M MHAYKOHWOHHBIMU II€HaMH HIIN II€YaMHU IBJICKTPHUYCCKOIO

COIIPOTHUBJICHUA. OI[HI/IM n3 Hamboliee YOAA4YHBIX arperartoB id INIABKH H

HEHTPOOEKHOM 3aIMBKU MeTasuIa sBisieTcst ycraHoBka [151.

TexHu4yeckne XapakTepUCTUKH yCcTaHOBKH [151

Macca MUXTHI (TI0 30JI0TY ), KT vuvvveenereennneeennneennnnns
MaxkcuManbHas TeMneparypa Harpesa, 'C ...............
[ToTpebiisiemast MOITHOCTb, KBT ...........cccoviiviian...
BMeCTUMOCTDh CMEHHBIX TUTIIEH, CM> ...oveneeeenennn. ..
CKOPOCTb BPAIEHUS TUTIISL, MUH ' ... ....cceeeenennnnn...
Hanpspxkenne nuraromen cetu, B ...l
Pa3mepsl ycTraHoBKH, MM, HE OoJee:

B CKTb-6, kpome TOro, CKOHCTpyHMpOBaHa MajiorabapuTHas
YCTaHOBKa C IIEHTPOOEKHBIM MpuBoaoM J[161.

TexHu4yeckne XapakTEPUCTUKU ycTaHOBKH J[161

Macca HHXTBI (TI0 30JIOTY ), KT .vveenereeennteeanneeennneeannnenns
MaxkcumanbHas TemnepaTypa HarpeBa, 'C .........oooevenenn...
[ToTpebisiemast MOITHOCTh, KBT ..........ccoviiiiiiiiiiiin. .
BMECTHMOCTD THITISL, CM ... .'eesseicneseeeeeeeeeeeeeeaennns.
CKOPOCTb BPAILEHUS THIIIS, MAH ' . ....o0iuitininiriiienenans,
Hanpsoxenne nuraromen cet, B ...
Pa3Mepsbl yCTaHOBKH C OrpakI€HUEM U TyMOOi1, MM:

S 111210071t E RPN
)5 (S E PP
Macca yCTaHOBKH C OTpa)KJI€HUEM U TyMOOH, KT ..............
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1,5
1200
2.8

25, 40, 75
220
380

1225
1225
1400
320

IIJIaBUJIbHAasA

0,5
1300
1,0
25
240
220

750
750
1420
100



3a py0exoM MIMPOKO MPUMEHSIETCS MHAYKIIMOHHAS T1JIaBKa.

B BoicokouacToTHOM ycTaHoBke «Moaymap 80/Bak» (Mranusa) miaBka
MpPOBOIUTCS B TpaduTOBBIX TUTIAX. CpemHss MpoaoDKUTENbHOCTh TiaBku 400 r
muXxThl — 10 MUH.

Pa3nuuyHble yCTAaHOBKM JUIsl MHIYKIMOHHOM IUIABKM BBIMYCKAeT IrepMaHCKas
bupma «JIMHH AIEKTPOHUK.

Texuunueckue xapakrepuctuku yctaHoBku «IInactuxat 600/150»

MomHocTb, KBT .............. 6
Yacrtora Toka, MI'11 .......... 1,3
Pa3mepsl onok, He Goee:
a1 120 (S5 | o S 120
— BBICOTA ...covnnnnnnnns. 180
Macca mmxThl, T, He 0oJiee:
— HEMBUIBOED ............... 1000
Lt 1) T A 1000
— JXKEJITOE 30JI0TO ........... 1200

Okcmuyatupytotcess  Takke ycraHoBku tuma S10/CA1000, B KOTOpBIX
NPUHYAUTEIBHOE 3aIl0JHEHUE JUTEHHONH (OPMBI MPOMCXOAMUT 3a CYET Iepenaaa
JIABJICHUS B TUIABWJIBHOW M 3aJIMBOYHOM KaMepax.

Texunueckue xapakrepuctuku yctanoBku S10/CA1000

MOITHOCTD, KBT ..o 15
MakcuMaibHas TeMreparypa Harpesa merasuia, 'C ... 1300
Pasmeps1 onok, mm:
114 £: 1Y (1 1 350
— BBICOTA (HE OOJICC) ..'vvrveenrieeieeiiieeeiieeannns 500
J\Y P Too2: 10 1117 0:4 3 2 100 ¥ i 5

HpGI[CTElBJIGHHBI@ JaHHBIC, XapaKTCPU3YIOIINC CHeHI/I(l)I/IKy LHECXO0B IOBCINUPHOTO
N XYJOKCCTBCHHOI'O JIMTHA 110 BBIIIABJIACMBIM MOJCIIAM, NOJIKHBI OBITH YUYTCHBI B
JUITNIOMHOM IIPOCKTUPOBAHNN CTYACHTaMH cricgualin3alnmn «TexHonorus

IMPOMU3BOACTBA TOYHLIX, FOBCIIMPHBIX U XYJOKCCTBCHHBIX I/IBI[GJ'H/Iﬁ MCTOOOM JIMTBA».
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2.5. O0beMHO-IIVIAHUPOBOYHOE PellieHue JUTEHHOI0 y4acTKa

B ocHoBe 00BEMHO-TUIAHUPOBOYHOTO PEIICHUS JISKUT TEXHOJIOTUYECKAS
cXeMa LieXa, B COOTBETCTBUE C KOTOPOW pa3pabaThiBalOTCs IJIaBHbIE APXUTEKTYpPHbIE
pemieHus. B Haudane mOpoOEKTHBIX pa3pabOTOK ONpenenseTcs CTPYKTypa Y4yacTka,
BKJIIOYAIOIIAasi TMPOU3BOJICTBEHHBIC, BCIOMOTAaTENbHbBIC OTAEIEHUS U YYacTKH,
CKJIJICKHE€, PEMOHTHBIE U DHEPTETUUECKUE CITYKOBI.

Heobxoaumo obecrieunTs KpaTdailiue W yJ0OHbIE MYTH MEpeNaydu >KUAKOTO
MeTasia, OPMOBOUHBIX, CTEPKHEBBIX M OTPAOOTAHHBIX CMECEH, CTEPIKHEH, OTIMBOK
Y BO3BpaTa METajlla, a TAak’Ke BCEX BUJOB OTXO0JI0B TPOU3BOCTBA.

B coBpeMeHHBIX YCIOBUSX MPOU3BOJACTBA HEPALMOHAIBLHO pa3MellaTh BECh
KOMILJIEKC MMOMENIEHUI 1 000pyA0BaHMS B OJTHOATAXKHOM 3/IaHUU.

[IpennouruTenbHa KOMIIOHOBKA II€Xa B 3JaHUSX MOPSIMOYTOJbHON (OPMBI C
oTHomeHueM cTopoH ot 1:1 mgo 1:3. YyacTku cTajeauTelHOro Iexa MOTyT
pacnonaratbcsi B 31aHuAX [- u T-oOpaszHoit (opmbl. Mcnonb3yroTes Takxke Tak
HasbiBaeMble [1-00pa3Hbie 3manus. 3/1ech B TPEX MPOOJIbHBIX MpoJieTax IMHON 192
M pacHoJIOKEHBbI: B TEPBOM — CMECEINPUTOTOBUTEIbHBIE OTICICHUS, CKJIIAIbI
IIUXTOBBIX U (D)OPMOBOUYHBIX MAaTE€PUAIOB; BO BTOPOM — TUIABWJIBHBIC OTICICHUS U
OTJEJICHWE TMOATOTOBKH IPOU3BOJICTBA; B TPEThEM — (POPMOBOYHOE OTIEIICHUE
KPYIIHBIX OTJIMBOK. B JByX MONEpeYHBbIX MPUCTPOSX PACIOJIAraloTCs: B OJHOM —
JIBYXIPOJIETHOE OOpyOHOE OTAENEeHHE, B APYIOM — JBYXIPOJETHOE CTEPKHEBOE
OTJICIICHHE.

Takass mpakTUKa, OJIHAKO, HE JlaeT 3HAYUTEIBHBIX MPEUMYIIECTB IO
CpPaBHEHUIO C pa3MeIIEHUEM KaKI0T0 OJI0Ka B OT/IETHLHOM 37aHUU.

B coBpemMeHHOI MpakTUKe Yalle BCEro MPUMEHSIIOT KOMIIOHOBOYHOE PEIICHHE
JUTEWHOTO0 yYacTKa B BHUJE BBITAHYTOIO MPSMOYTOJbHUKA CO 3HAYUTEIbHBIM
OTHOILIEHHEM JJIMHBI yYacTKa K ero mupune (He menee 1,5-2,0 pa3za).

[Ipn 11000 TUIAHMPOBKE ydyacTKa HEOOXOJMMO OOecredHMBaTh JOCTATOYHBIC
rabapuThl JUIsl pa3MEIIEHHUs] TEXHOJOTHMYECKOr0 W MHOr0 O0OpYJOBAaHHMS, a TaKkKe

HMCTD IMPOXOAbI U ITPOC3AbI 110 LIEXY.
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[Ipy nOpoeKTUpPOBAaHUM 3JaHWUK CIUIOIIHOM 3aCTPOMKHA PEKOMEHIYETCS
napaielIbHOE€ PacloJioKEHHUe MpoJieToB. OAHAKO MO YCIOBHUSM MPOU3BOACTBA K
psioy TapajuieNibHBIX IMPOJIETOB C OJHOM WM C JABYX CTOPOH MOTYT IPUMBIKATH
NEepHeHIUKYJIIpHble TposieThl. [lpu  NpoeKkTUpoBaHUU  CIEAYET COXPAHUTh
UJEHTUYHOCTh pPa3MEpPOB TMPOJIETOB M  BBICOT, €CIM 3TO HE Hapyllaer
TEXHOJIOTUYECKOTO TIOTOKA.

[[IupuHy U BBICOTY MPOJIETOB MPOU3BOJACTBEHHBIX 3/IaHUM YCTAaHABIMBAIOT B
3aBUCUMOCTH OT KOMIIOHOBKHM U BBICOTHI TEXHOJOTHYECKOTO OOOpYJOBAaHMS, THUIIA
MOABEMHO-TPAHCIIOPTHBIX CPEACTB, MAcChl M pPa3MEpOB JE€Tajieid, BBICOTHI UX
noabema.

YHudunupoBaHHbIE BBICOTHI MPOJIETOB I 37aHUN 1IEXOB C MOCTOBBIMHU
KpaHaMu NOpUHUMAOT chenytomue (m): 10,8; 12,6; 14,4; 16,2; 18; 19,6; nnsa
0eckpaHoBbIX — 6; 7,2; 8,4; 9,6.

[[upuna miposiera 1sl 31aHUN 6€3 MOCTOBBIX KpaHOB MOXeT ObITh 12, 18 u 24
M, JUTSl 3JITaHUM, 000pyI0BaHHBIX KpaHaMmu — 18, 24, 30 u 36 M.

B 01HOATaX)HBIX MPOU3BOACTBEHHBIX 3IAHUSIX PEKOMEHYETCS KPYIHAs CeTKa
kojoHH 18x12, 24x12 u Oonee. CrpouTelbHbIE MapaMeTpbl BTOPOTO ITaxKa
JBYXATaXKHBIX 3JaHUNA WACHTUYHBI MapameTpaM OJHOAITAXHBIX 3JaHUN (LIUPUHE U
BBICOTE IPOJIETOB, Iary KoJioHH). Ha mepBoMm sTa)ke MpUMEHSIOT 0oJiee YacTyio
CETKYy KOJIOHH: 6x9 M mpu npornere 18 m, 6x12 mnu 6x6 M B 3aBUCUMOCTH  OT

Harpy30K Ha IIEPEKPBITUE U KOHCTPYKLMUU IIpH IIpoJieTe 24 M.

2.6. IIpoexTHbIC pelIeHUs] IPH PACIIUPEHNH, PEKOHCTPYKIUH U

TEXHUYICCKOM NEPEBOOPYKCHUN JMTEHHBIX Y1acCcTKOB

K pexoHCTpyKIMM ACHCTBYIONMIETO MPEANPUATUSI OTHOCUTCSI OCYIIECTBIISIEMOE
M0 €AMHOMY MPOEKTY MOJIHOE MJIM YaCTHYHOE MepeoOopyI0BaHNE U TIEPEYCTPOUCTBO
MIPOM3BOJICTBA, KaK MpPaBUiIo, 06€3 pacliupeHuss UMEIOIIUXCS 3aHUN U COOPYKEHUN
OCHOBHOTO MPOW3BOACTBEHHOTO HA3HAYEHHUs, HO C MPOEKTHUPOBAHUEM, TMpHU
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HEO0OXO0IUMOCTH, HOBBIX W paclIUpeHUeM  JCHUCTBYIOUIUX  OOBEKTOB
BCIIOMOT'aTEIbHOTO U OOCIYKHUBAIOIIEr0 HA3HAYEHUSI.

PeKOHCTpYKIIMST M TEXHHYECKOE IEPEBOOPYKEHUE OCYILECTBISIOTCS IS
BOCIIPOM3BOJICTBA AKTHMBHOM YacTU OCHOBHBIX (DOHIOB Ha HOBOW OCHOBE.
Bocrnpon3BoAcTBO MacCHBHOW 4acTH OCHOBHBIX (POHJIOB cocTaisieT A0 10 % 3aTpar
Ha PEKOHCTPYKIIUIO.

[Ipu mpoBeAeHUH PEKOHCTPYKIMH JIMTEHHBIX I[€XOB TIOMHUMO 3aMEHBI
YCTapeBUIET0 W M3HOLIEHHOTO TEXHOJIOIMYECKOTO U TPaHCHOPTHOrO 000pyAOBaHUs
pa3peuiaercsi MpUCTPOMKAa K I€XaM BCIIOMOTaTENbHBIX M CKJIAJACKUX IOMEIICHUN
(CKJIaOB  IIMXTOBBIX, ()OPMOBOYHBIX MAaTEpUANIOB M OCHACTKH, OTICJICHUHN
pereHepanuu 00OpOTHBIX CMECeU, TOMENIEHUI /111 BEHTYCTaHOBOK U 1p.). [Ipu 3TOM
HEOOXOJMMO  MAaKCHMaJlbHO  HCIIOJIb30BaTh  TUIIOBBIE  PEIICHMS, HUCKIIoYas
NPUMEHEHUE PYYHOIO MW MAJOMEXaHU3UPOBAHHOIO TpYyJAa, IIHPOKO BHEAPATH
MaJIOOTXOIHbIE TEXITPOLIECCH C MUHUMAIbHBIMH BPEIHBIMU BIOpOCAMU.

[TpoeKThl PEKOHCTPYKIIMU U TEXHUYECKOTO NEPEBOOPYKEHUS BHIMOIHSIIOTCS HA
BeCb 00BeM paboT ¢ pa3OMBKOM MO OTAENTBHBIM dTanaM. B xome mpoekTHBIX paboT
HEO0XOIUMO:

— BBITMIOJIHUTH TEXHUKO-I9KOHOMHYECKOE 00OO0CHOBAHHE;

— ONpEeAENUTh IUIOIATM U  OOOpyIOBaHUE IeXa, MOJUIeKallie
PEKOHCTPYKIIMH U 3aMEHE;

— MIPOBECTH BHIOOP HOBBIX TEXIIPOLIECCOB U 000PYI0BAHUS;

— paccuMTaTh MOTPeOHOE KOIMYECTBO 000PYI0BAHUS;

— pa3paboTatrh NOPSAOK MPOBEAEHUS PaOOT O PEKOHCTPYKIUU 1I€XA;

— BBITIOJTHUTh TEXHUKO-D)KOHOMHUYECKHE pacueTbl IO pe3ysbTaTaM

PEKOHCTPYKITUH.
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3 TEXHOJIOT'UA N3I'OTOBJIEHUSA OTJINBKH

TexHOJOTHYEeCKU TPOLIeCC HW3TOTOBIICHUS OTJIMBKUA pa3pabaTbiBaeTcs B
CJIEAYIOLIEN TTOCIEN0BATEIILHOCTHU:

— dHaJIM3 KOHCTPYKHOUHN JCTAJIM W TCXHHUYCCKUX YCJ'IOBI/Iﬁ Ha AC€TaJIb U

OTJIUBKY;
— BBIOOp cCIocoba W3rOTOBJICHUSI OTJIMBKH M €ro SKOHOMHYECKOE
000CHOBAaHHE;
- BBIOOpD TIOJNIOKCHHMSI OTJIWBKH B (opMe B TMepuoa 3aIMBKA U
3aTBEp/ICBaHMUS;

— OTIpEJICIICHHE TIOBEPXHOCTU pazbeMa (HOpMHBI;

- oTpeJIesIeHHe MPUITYCKOB HA MEXaHUYECKY0 00paboTKYy;

— ompeneneHre GOPMOBOUYHBIX YKIIOHOB M PaINyCOB 3aKPYyTIICHUS;

— oTpesiesIeHNe KOJUYECTBA U KOHCTPYKIIUN CTEPIKHEH;

— pa3paboTKa KOHCTPYKIIMH MPUOBUICH U BHIIOPOB;

— pa3paboTKa KOHCTPYKIIUHU U pacueT JIUTHUKOBOI CHCTEMBI,

— onpejeneHre TadapuTOB OMOK JUIsl NecYaHblx (opM U pacyer
KperuieHus: (POpMBbI;

— BBIOOD U DIKOHOMHYECKOE O00OCHOBaHHE crocoba (GOpMOBKH (Iist
necyaHbIx Gopm);

— BBIOOp cocTaBa (POPMOBOYHBIX, CTEP>KHEBBIX CMECEH U KPACOK;

— pa3paboTKa TEXHOJOTHMH COOpPKH U 3aIUBKU (HOPM, OXJIKICHUS,
BBIOMBKH, 0OpYOKH, OUMCTKH OTJIMBOK, UX TEPMOOOPAOOTKY;

— pa3paboTKa CHCTEMbI KOHTPOJISI TEXHOJIOTUN U Ka4eCTBA OTJIMBKH.

OcHoBHBIE TpeOOBaHMS K pa3pabOTKe TEXHOJOTMYECKOro  Ipoliecca
M3TOTOBJICHUS OTJIMBOK U3 Pa3HBIX CILJIABOB MOJIPOOHO U3JI0KEHBI B paboTax.

JIist  BBITIONTHEHWS JaHHOM 4YacTH JUIUIOMHOTO TMPOEKTa HEOO0XOIUMO
BOCIIOJI30BAThCSl METOAUYECKUMHU PEKOMEHJIALMAMH 10 BBIMOJHEHUIO KYpPCOBOTO
npoekta o MJIK 01.04 «PanuoHanbHble PEKUMBI TEXHOJOTMYECKUX OIEpaluii

HU3TOTOBJICHUA OTIIMBOKY.
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4NCCIEJOBATEJIBbBCKASA YACTbD ITPOEKTA

DNeMeHTbl UHUIMATUBbl U TEXHUUYECKOTO TBOPYECTBA AUIIOMHHMKA Haubosee
SAPKO MOTYT IpPOSIBUTHCSI B HCCIIEJOBATEIbCKOM YacTH, B KOTOPOH MOXET OBITh
NPEI0KEHO MPOBENECHUE PadOT MO COBEPIICHCTBOBAHUIO TEXHOJOTWH, JIMUTEHHOU
OCHACTKH, YCOBEPIICHCTBOBAHMS WM  MOJEPHU3ALMM  JIMTEHHBIX  MAIlHH,
MEXaHU3allud WM aBTOMATHU3alUU Ipoliecca WIM padoThl HA OJHOM M3 YYacTKOB
nexa, JeTaabHOW pa3palOTKH Kakoro-inbo arperara WM €ro y3ja, M0 HOBBIM
crocobam 00pabOTKM pacIuiaBOB METAIOB, (DOPMOBOUYHBIX MAaTEpUajoB, OTIUBOK,
OCHACTKH, IO PEHIEHUI0 BOMPOCOB IO MEHEIXMEHTY, MAapKETHUHTY, 3KOHOMMKE
IIPOM3BOJICTBA, OXpPaHE TPY/la, TEXHUKE OE30MACHOCTH U T.J.

WccnenoBarensckass  4acThb — XapakTepusyercs  IIyOMHOW  pa3paboTkw,
JeTAIN3alMEN, HAIMYMEM OPHUTMHAIBHBIX PEIICHUM, palMOHAIM3aluen mpouecca,
KOHKPETHBIMU BBIBOJIAMH, BBITEKAIOIIMMU U3 ITPOBEJICHHBIX HCCIIEJOBAHUN.

[IpenBapurensHo, nepes HavajaoM padOThl HaJl MCCIIEI0BATENbCKON YaCThIO
JUIUIOMHHUK 3HAKOMHUTCS C JIMTEPATypOM, ONMUCHIBAOIIEH CYIIECTBYIOIINE PEIICHUS
0 JIaHHOMY BOIIPOCY, C COOTBETCTBYIOIIMMH JAaHHBIMU 3aBOJOB M Hay4YHO-
MCCIIEIOBATENbCKUX MHCTUTYTOB. Ha OCHOBaHMM 3THX MATEpHAIOB COCTAaBJISAETCS
JUTEpaTYpHBIA 0030p, BBIBOIBI U3 KOTOPOTO SIBJISIFOTCSI OCHOBAaHUEM /ISl [IPOBEJICHUS
UCCIIEI0BATENBCKON pabOTHI.

B ciyyae BBINOJMHEHUS HAYYHOIO HCCIEJOBAHUS, IOCJIE JIUTEPATYPHOrO
0030pa, CTaBsATCS LEIN U 337aud UCCIEAOBaHUsA, UCXO/ U3 BPEMEHHU, OTITYILIEHHOTO
Ha BBIMIOJHEHUE ATOM YaCTH AUINIOMHOTO IIPOEKTA.

3areM cielyeT ONMCaHUE€ METOJMKH UCCIEI0BaHUs C MPUMEHEHUEM 3CKU30B,
CXEeM, TMEpEeBOJHBIX TaONHIl, OOOpYAOBAaHHMS M BCIIOMOTATEIbHBIX JIAHHBIX,
HCIIOJIb3YEMBIX B HCCIIEIOBAHUH.

CnegyrommM 3TarioM SIBISETCA IPOBEAEHUE DKCIIEPUMEHTOB, OIMCAHME
pe3ysibTaToB, HX 00paboTka U cuctemaruzauus. llodydeHHble pe3ysbTaThl

npcaACTaBAOTCA B BUAC Ta6J'II/II_I, Fpa(l)I/IKOB U TIOSICHUTEJIbHOMN HJOKYMCHTAlNH.
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3aBepiaercs MCCIeA0BaTeNbCKash 4acTh MPOEKTa OOCYKICHUEM pe3yJIbTaTOB
WCCJICIOBAHNM, BRIBOJIAMHU M PEKOMEH/IAIMSIMU JIJISI BHEIPEHUSI.

OO0BeM DSTOM YacTU B IIOSICHUTEILHOM 3amucKe coctaBiisieT g0 10 aucToB
MalIMHOMKUCHOTO TEKCTa, a 00beM rpapuyeckoi yactu 10 2 1ucToB Gpopmara Al.

B cnywae 3amaHusi Ha MPOEKTUPOBAHUE WM MOJECPHM3ALUIO KAKOTO-IHMOO
JauTeitHOro oOopyAoBaHUs paboTa HaA HCCIEAOBATENIbCKOM YacThi0 MPOEKTa
CKJIAJbIBAETCSI M3 ONMCAHMS CYILIECTBYIOLIEro 00OpYJOBaHUsA, ClIabbIX €ro Yy3JOB,
000CHOBaHUS BHIOOpA MPOEKTHOTO BapHaHTa, pacueTa pabodero mpoiecca MaliuHbI
U OCHOBHBIX €ro IMapamMeTpoB, TEXHUKO-DKOHOMHYECKOW  XapaKTEePUCTUKU
CIIPOEKTHPOBAHHOTO MJIM MOJIEPHU3UPOBAHHOTO OOBEKTA.

PacueTHo-mosicHUTEIbHAS 3alMMCKa B 3TOM CIIy4yae BKIIOUYAET: BCTYIUICHHE, B
KOTOPOM J1aeTcsl 0030p KOHCTPYKIMHA IO TeME MPOEKTa, a TaKXKe MEPCIEKTUBBI
Pa3BUTHSA KOHCTPYKIMI MPOEKTHUPYEMOI0 WM MOJEPHU3UPYEMOTO OO0OpYIOBAHUS,
ONKMCAaHNE W3MEHEHUN KOHCTPYKLIMU U paboyero Impoiiecca MalluHbl ¢ YKa3aHUEM €€
Ha3HA4YeHUs, MPU ATOM OMUCAHUE HM3MEHEHHUS KOHCTPYKIIMU JOJDKHO BECTHCh B
COTOCTaBIIEHWU ¢ 0a30BOM; pacuer padodyero W TEXHOJIOTHMYECKOro Ipoliecca,
BBITIOJIHAEMOIO0 HOBOM MAIIMHOW M CpaBHEHHE ero ¢ 0a30BBbIM, pacyeT OCHOBHBIX
pa3MepoB MaIIMHBI; OMHCAHWE MPABUJ JKCIUTyaTallud, OOCTY>KUBAHHUS W TEXHUKU
0e3omacHOCTH MpU pabOTe HA HOBOW MaIlTHE.

TexXHUKO-3KOHOMHUYECKOE O0OCHOBAHUE Pa3padOTAHHBIX PEIICHUN BKIIOYACT
OCHOBHBIE TIOKa3aTeau OIEHKU H(PPEKTUBHOCTH BHEAPECHUS HOBOW TEXHUKHU:
MPOU3BOJAUTENBLHOCTh TPY/Ad, TOAOBOM IKOHOMHUYECKUH d(DPEKT, CPOK OKYIMaeMOCTH

KallnTaJIbHBIX 3aTpar.
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SO KOHOMMNYECKOE OBOCHOBAHMUME ITPOEKTA

DKOHOMHUYECKass 4YacTh JUIUIOMHOTO TPOEKTAa TPEJACTABISET  COOOM
COBOKYMMHOCTh TMOCTAaHOBKM 3aJladydl  HMCCJICIOBAHUSA, TEXHUKO-2KOHOMHUYECKHUX
pacyeToB, HKOHOMHYECKOTO aHajiW3a W BBIBOJOB O IIEIECOOOpPa3HOCTH U
3 PeKTUBHOCTU pa3pabOTKU, BHIMOIHIEMOUN B IPOCKTE.

TexXHUKO-PKOHOMHYECKHE  pacueThl JIOJDKHBI  OBITh  BBINIOJIHEHBI  JJIS
CJICTyIOITUX SKOHOMUYECKUX KaTerOpUi:

— OCHOBHBIE  TIPOM3BOJICTBEHHBbIE  (OHABI W  aMOPTHU3AIIMOHHBIC
OTYHUCIICHUS;

— MaTepHATbHO-YHEPTETUICCKUE 3aTPATHI,

— ITaThI IieXa ¥ GOH 3apad0THOM IIATHI;

— CMETa Pacxo0/I0B Ha COJIEpKAHUE U IKCILIyaTaIHI0 000pYI0BaHUS;

— CMETa IIEXOBBIX PACXO/I0B;

— ce0ECTOMMOCTD MTPOAYKITUH;

— KaIMTAJILHBIC BIOYKCHUSI.

D} bheKTUBHOCTh Ppa3pabOTKH OICHHUBACTCSA I10 JIOKAJIbHBIM ITOKa3aTesIsM,
XapaKTepU3yIOIIMM HCIOJIB30BaHME BCEX BHUJIOB pecypcoB ((oHmoornaua u
(GOHIOEMKOCTh, MAaTEpPUATIOOTAa4a W MaTEePHATOEMKOCTh, IPOU3BOAUTEIBHOCTh
TpyJla U TPYJAOEMKOCTh U T.J.) U 0OOOIIAOIINM TOKa3aTelsM (TOA0BOE M3MEHEHUE
NpUOBUTM 1I€Xa, CPOK OKYITAaeMOCTH JOTOJTHHUTEIBHBIX KalUTaJIbHBIX BIOKCHHHA H
T.J1.).

TexXHUKO-IKOHOMHYECKOE OOOCHOBAaHME IPOEKTa IPOU3BOJIUTCS  IyTEM
COITOCTAaBJICHUS TIOKa3aTeIeii BHOBb MTPOCKTUPYEMOTO HIIM PEKOHCTPYHPYEMOTO IIexa
(MpOEeKTHBIN BapuaHT) C 0A30BBIM IIEXOM, BBITIOJHSIONIMM aHAJIOTUYHBIE 3a1adu. B
KauecTBe 0a30BOT0 BapuaHTa MPUHUMAETCS ACHCTBYIONIUH 11X, B KOTOPOM CTYJICHT
MIPOXOIHIT TIPEITUTIIIOMHYIO MPAKTHKY .

JlanHbie 171 6a30BOTO ydacTKa JIMTHHOTO I1€Xa MPUBOIATCA B 00OOIIEHHOM
BUJI¢ B TAOJIMIIE TEXHUKO-DKOHOMHUYECKHMX ITOKa3aTelied W NP KaJIbKyJIHPOBAHUU

cedbectouMocTu. PacyeT mpou3BoauTCA ISl XapaKTEPUCTUK MPOEKTHOIO BapHUaHTA,
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pUYeM IS MPOSKTHPYEMOro (PEKOHCTPYHUPYEMOro) IieXa aHaJM3UPYIOTCA Te Ke
IMOKa3aTelI, UYTO U I 0a30BOro Iexa.
[To kaxxmol w3 TaOJMI[ IMOKa3areiaeil TEXHUKO-DKOHOMHUYECKOr0 0OOCHOBAHUS

IMPOCKTAa ACIAIOTCA COOTBETCTBYIOIIUC BbIBObI.

5.1. OcHOBHBIE POU3BOACTBEHHBbIE (DOHIBIN AMOPTH3AIHOHHBbIE
OTYHUCJICHNS

Pacuer CTOMMOCTHBIX XapaKTePUCTUK COCTOSIHUS OCHOBHBIX
IIPOM3BOJICTBEHHBIX  ()OHIOB  IPOM3BOJUTCS  YKPYIHEHHO 110  OCHOBHBIM
KJIacCU(UKAIMOHHBIM ~ TpyImaM. bonee moaApoOHO pacKphIBaeTCs KaTeropus
«MamuHbsl 1 000OpyJIOBaHHME», TaK KaK aKTUBHas 4acTh (DOHJOB MPETEPICBAET
CYIIIECTBEHHbIE U3MEHEHHUSI B MPOLIECCE PEKOHCTPYKIMU U CTPOUTENIbCTBA 1iexa. Jlis
ATOM  KJIacCH(PUKAIIMOHHOM  TpPYMNIbl  JaHHbIE COOUpAIOTCS  CTYJIEHTOM B
JNEUCTBYIOIIEM 1I€Xe MPEANPUATUS C HUCIOJIB30BAHUEM JIUTEPATYPHBIX U JPYTUX
HMCTOYHUKOB M MPHUBOAATCS B Ta0a. 4.1 u 5.2.

Tabnuua 5.1 - I3MeHeHue coctaBa U CTOMMOCTH MallliH U 000pyJ0BaHUS

MaiHel 1 000py0BaHHE KomnuectBo CTONMOCTE CTOMMOCTE BCEX
MallIuH JaHHOU 1 ., MAaIluH JaHHOU
HaumenoBanue Mapka
MapKH TBIC. pYyO. MapKH, MJTH. pyoO.

BBoj MamvH 1 000py1I0BaHUs

1.

2.

Hroro

Bri0bITHE MaIIMH U 000pYI0OBaHUS

1.

2.

Hroro

Bcero

HpI/I IMPOCKTUPOBAHUU IICXa O6HII/IC KallUTAJIbHBIC 3aTpaThl HpI/I6JII/I}KCHHO

OTpeNeIAI0TCS 1Mo hopMmyIie
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3=(1,15-1,35) -C6-Q,

(4.1)

rae C6 — cebecTouMocTh 1 T TOJIHOTO JIUThSI B 0230BOM Mepuo/ie, pyo.;

Q — ro1oBoit 00BEM TPOU3BOICTBA TOJHOTO JTUThS MTPOCKTUPYEMOTO 11eXa, T.

[IpumepHass CTPyKTypa KalnMTaJdbHBIX 3aTpaT Ha CTPOMTEIBCTBO THUIIOBOIO

nexa: CTpoOUuTCIIbLCTBO

51,6 %; obopynoBanue

MHCTPYMEHT U UHBEHTaph — 3,8 %; npoune — 0,4 %.

38.9 %; mouTax — 5,3 %;

Tabnuua 5.2 - U3meHeHue coctaBa OCHOBHBIX (DOHIOB M aMOPTU3ALIMOHHBIX

OTYUCJICHUM

['omoBBIE aMOpTH3AIIOHHBIE

CroumMocTh
OCHOBHLLX Crpykrypa OTUYUCIICHUS
OCHOBHBIX HopMa
¢onnos, GOm0, % | amoprisaumn CymMma, MIIH.
b
MJIH. py0 p y pyo.
HanmeHnoBanne OCHOBHBIX > 70
onoB uexa = = ’= =
= e B B s - S A= | =B 4 B
3z Tz 3z I | 3| ZZ| 3K Tz
m < = < m < H < m < H < m S H <
SE B GE|ZE|EE|gE|:EE| %
RE| £ | 23F| 28|85 | 28| &7 ¢
= = = =
3nanus
CoopyxeHus

Ilepenatounble yCTpOKCTBA

Marussl 1 000pyT0OBaHKE:

— CHUJIOBBIC MAIIINHBI

- TEXHOJIOTHYECKOE
obopynoBaHue

— U3MEPUTEIbHBIE TIPUOOPHI

— BBIYUCJIUNTCJIbHAA TEXHUKA

TpancnoptHbie
CpeacTBa

NHCcTpyMeHT

ITpon3BOACTBEHHBIN HHBEHTAPh

XO03IUCTBEHHBIN
WHBEHTAPh

Hroro

HpI/IMCLIaHI/Ie. FOI[OBI)IG AMOPTHU3AUOHHBIC OTYHUCIICHHUA OCHOBHBIX (1)OHI[OB
PaCCUYUTBIBAIOTCA COTTIACHO HOPM aMOPTHU3alIMOHHBIX OTUYMCJICHUH.

5.2. MarepuajibHO-3HepreTu4ecKne 3aTparhl
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[ToTpeGHOCTH B OOOPOTHBIX CPEACTBAX PEKOHCTPYHUPOBAHHOTO, CO3/1aBAEMOTO
1[eXa pacCYUTHIBAECTCS B Ta0MI. 5.3 C y4eTOM JaHHBIX O HOPMAaxX pacxoja KaKJIoro M3
OOOpOTHBIX CpEICTB Ha | TOHHY TOJHOIO JHUThI M YPOBHEM OINTOBBIX IICH,
CIOXXMBIIEMCA HA MPEANPUITAA HA JaHHBIM MOMEHT. Eciu JuTelHBIM 1ex
MIPOU3BOJIUT HECKOJIBKO BHUJOB MPHUHIUIIMAIBGHO OTJIWYHON NPOIYKLIHMH, TOJIH
KOTOPBIX B 00IIeM 00BbeMe MPOU3BOJCTBA COU3MEPHMBI, pPacueThl MPOU3ZBOIAT IO
KaXJIOMY BHUly TTPOIYKIIUH.

[Ipu pacuyere OOOPOTHBIX CPEACTB K OCHOBHBIM MarepuaiaM OTHOCST
METaJUTMYECKYI0 IIUXTY, (DIFOCHI, PACKUCIHUTENh, MOAU(PUKATOPHI, JETUPYIOIIHE C
y4eToM O€3BO3BpAaTHBIX TMOTEPb, K BCIOMOTATEIbHBIM —  COCTaBIISIONINE
(GOpPMOBOYHBIX M CTEPKHEBBIX CMECEM, KpacKu, OTHEYNOphI, a TaKXe Ipyrue
MaTepualbl, NPUMEHSEMbIC [JIi TEXHOJIOTMYECKHX Ienei. B Tabn. 4.3 momkHbI
CoJlepKaThCsl Marepuaibl, HEOOXOAUMBbIE [UIsi TEXHOJOTHYECKOro Ipolecca B
KOHKPETHOM JINTEMHOM 1I€X€ C YKa3aHHueM HauMeHoBaHui, Mapok, [OCToB u TY, u
OBITH OTPaXEHBI HOPMBI PACXO0/a KHUIAKOTO MeTaiia, (POPMOBOYHON U CTEPKHEBOU
cMeceil Ha 1 T TOJTHOTO JIUTHSL.

Paznen «TonmnmBo W 3HEPTUsS» BKIIOYAET BOJY, TOIUIMBO U SIECKTPOIHEPTHUIO
JUISL  TEXHOJIOTUYECKHMX IIeJIed, a TakkKe JUIA XO3SIMCTBEHHO-OBITOBBIX HYX]I
(2JIEKTPOIHEPTUI0 HAa OCBEIICHHWE, Map Ha OTOIUICHUE, BOAY JMJISI XO3SIMCTBEHHO-
OBITOBBIX HYX]I U T.J.). PacueThl Mpou3BOASTCS MO 3aBOJICKUM JIaHHBIM.

[Ipn mnpoBeeHUU PEKOHCTPYKIUMU NOTPEOHOCTh B OOOPOTHBIX CpEACTBaX
MO’KET M3MEHSThCS KaK 3a CYET OTKJIOHEHHMM B HOpPMax pacxoja KaxKIOoro BHUIA
O00OpPOTHBIX CPEACTB Ha | TOHHY TOJHOTO JIUThS, TaK WU 3a CYET pocTa (BO3MOXKHO
CHI)KEHHME) TOJ0BOTO 00beMa MpPOM3BOJICTBA, MPUYEM, STH IMPOIECCHI Yallle BCETO
MMEIOT Pa3HOHANPABICHHBIN XapakTep.

B Tabn. 5.4 B mpousBoibHOW (opMe TPUBOAMTCS MEpPedYeHb OOOPOTHBIX
CPEJCTB, YACTUYHO WJIM MOJHOCTHIO MPECTABIISIIONIMX CO00I BO3BpATHBIE OTXOJIbI, C
YKa3aHUEM HMX KOJHWYECTBA B COOTBETCTBYIOIIMX E€IWHUIAX W3MEPEHUS U CYMMBI

r0JIOBOM MOTPEOHOCTH B MJTH. PYO.
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Tabnuua 5.3 - I3MeHeHnne noTpeOHOCTH B 00OPOTHBIX CPEICTBAX

v Hopwma pacxona ) 3arpatei Ha 1 T I'omoBas
Q
= E} = HAlT % FOJIHOTO JIUTHA, OTPEGHOCTD,
o =
% 5 E g TOJTHOTO JIUThS - TBIC. pyO. MJTH.PYO.
N = Q =
] o s =
o &K 2 = TG = =
jan O =~ = — = = ’= — = —
o X0 — =~ K s =4 Sl o = H A
& A a = janiian) o a = T o [ T = o
& 2~ = m s E R < E = n s =
SEg S cE | 35 | B SE | 82 | §& | &
an 8.4 2 E S < o = < < < o & S < o
& & =4 [ A S & = [ A e R A S &
© s 84 =
5)
OCHOBHBIE MaTepHUaJIbI
1.
2.
Htoro
BcromoraTennbHbIe MaTepHAITBI
1.
2.
Htoro
TommuBO M YHEPTHS JIJIST TEXHOJOTHICCKUX HYKT
1.
2.
Htoro
TommuBO 1 YHEPTHS ISl XO3IHCTBEHHO-OBITOBBIX HYK]
1.
2.
Htoro
Bcero
000POTHBIX CPEACTB
Tabnuua 5.4 - Bo3BpaTHbIE OTXO/IbI
Hopwma pacxona . SatpateiHa 1 T T'onoBas
<
Q
= Z’ = HAlT % FOJIHOTO JIUTHA, OTPEGHOCTD,
o =
% 5 E g TOJTHOTO JIUThS - TBIC. pyO. MJTH.PYO.
H = Q =
290 = E 59 E e
N H 3 > N H 2 o 8
8 0O o 3 = T 5 & 3 = 5 3 E T
= 2~ = R < E < B s = RS =
SE g 5 S 2 S 2 3 g & 5 2 S a S 2
T2 ¥ E S < o = < < < o = S < o &
5= =t T & m s - ST a2 o
S £ m = < = =
5)
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Bcero  B03BpaTHBIX
OTXOJIOB

5.3. llITaTel nexa u (poHI 3apadOTHOM MJIATHI

C menpto ompesneneHus rojloBoro (Gpoxma 3apabOTHON MIIATHI PACCUUTHIBACTCS
rojioBoi (hoHJ BpPEMEHHU OJHOTO MPOU3BOACTBEHHOro padodero (Tadiu. 5.5) npu
COpOKayacoBOM paboueil Hemene, yka3bpBaeTcs (opMa OIUIaThl TPyJla M CMEHHOCTH
paboTHI.

Tab6u. 5.6 u 5.7 3anoaHseTCs MO TaHHBIM JIEUCTBYIOIIETO 1IeXa.

Pacuer uncieHHOCTH paboTaOMIMX B HOBOM HIIM PEKOHCTPYHUPYEMOM II€XE
MIPOM3BOJUTCS HA OCHOBAHHH IITATHOTO paciucanus 0a30Boro 1exa (tabn. 5.6 u 5.7)
0 KaTeropusM pPaOOTHUKOB C yUETOM PE3yJIbTaTOB MEPOIPHSTHHA, MpeaaraeMbix
CTYJICHTOM B JUTUIOMHOM TIPOEKTE.

Tabnuua 5.5 - banaHc UCHOIB30BaHMS BPEMEHHU OJTHOTO TPOU3BOICTBEHHOTO
pabouero

DleMeHTHI OanaHca JHn Yacer

KanennapHoe Bpemst

BrIxo1HBIE ¥ TIpa3THUYHBIE JHU (€CITH 1IeX He paboTaeT)

HomuHansHOE Bpemst

[ToTepu pabouero BpeMeHH:

— O4EpeHON OTITYCK;

— 00JIe3Hb;

— BBITIOJTHEHHUE TOCYIaPCTBECHHBIX M OOIECTBEHHBIX
0053aHHOCTEH;

— IPOYHUe

DddekTuBHOE BpeMs

Tabnuua 5.6 - Pacuer cpefHECIMCOUYHOM YMCIEHHOCTH U (POH1a 3apabOTHOM
mIaThl pabo4nx 0a30BOTO IeXa

o = 9 = E TonoBoi GoTHO

o = 0710801 pOHI 3apabOTHOM MIATHI
g 5 & 3 g g | Yacosas A (bonn sap ’
o= | =& 2 2 TBIC. PYO.
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e mexa
abo4ero

=x
= o

Pazpsin
paboTaromnmx

(o)

tapudHas
CTaBKa
JTAHHOTO

paspsina, pyo.

[Tpsmoit

Hauucnenus
MPSIMYIO
3apaboTHYIO
IaTy

Ha

OO0mwmit

c y4ETOM
€MHOTO
COI[HAJILHOTO
Hajora

OO6mumit

OcHoBHbIE pabou

1.

2.

Hroro

BcnomorarensHbie pa60qu

3aHsaTEIE
000pyTIOBaHUs

o0cy)KMBaHUEM

1.

2.

Hroro

Hezansareie
000pyT0OBaHUs

o0CTyKUBaHUE

1.

2.

Hroro

BCEI'O

Tabnuma 5.7 - PacueT cpeqHecnMCOYHON YUCACHHOCTH U (POHa 3apabOTHOM
TUTIATHI OCTAIBHBIX Pa0OOTHUKOB 0a30BOTO y4acTKa

OOmwmit roJI0BOM
OO0mmi dboug  3apaboTHOM
o Hauuncnenus rOAOBOM (OHA | MIaTBI € YY4ETOM
JlomKHOCTD KonunuectBo Kgaﬂ’ Ha OKJaJl, 3apabOTHOM €IMHOTO
pyo. pyo. TJIaThI, COIMAJIBHOTO
ThIC. PYO. HaJjora,
TBIC. PYO.
PykoBoautenu
1.
2.
Htoro
CrenuainucTbl
1.
2.
Htoro
Cryxaiue
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Hroro

Muaaimmii 00CITyKUBAIOIIMH ITEepCOHAIT

1.

2.

Hroro

BCEI'O

CpenHecniicoyHass ~ YUCJICHHOCTh  pabOuYUMX  TPOEKTHPYEMOro  Iiexa
onpezensiercss 1mo KodQPUIMEHTY CpeaHEeCMUCOYHOI0 COCTaBa WM MO TPOLEHTY
HEBBIXO/IOB:

Yp.cn = Ypess. - K, (4.2)
rie YUp gs. — SBOYHAS YUCICHHOCTh PabOYMX, YeL.;
Kcn, — k03 duiueHT cpeiHeCIICOYHOTO COCTaBa.
KCH. = CDH/ CDP R (43)
rie Oy — HOMUHATBHBIN QOHT pabodyero BpeMeHH, THEH;

®p — peanbHbIi PoHT paboyero BpeMeHu, JHEH.

9, g5 %100
Ypen = 100-H 5 (4-4)

rae H — olriee koMyecTBO MIIaHUPYEMbIX HEBBIXOIOB Ha padoty, %o.

O6mass mnorpebHOCT, mpeanpusaTus B mnepcoHane (YU) ompenensercs
OTHOIIIEHHEM 00BheMa Mpou3BojicTBa (QQ) K 3alJIaHUPOBAHHON BBIPAOOTKE HA OJTHOTO
pab6oraromiero (I1T):

Y=Q/IT. (4.5)
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Tabmuma 5.8 - BegomMocTh CpeaHECITMCOYHOTO KOJHWYECTBa pabOTAIOIIMX H

(doHIa 3apabOTHON MJIATHI MPOEKTUPYEMOTO yyacTKa

v

roI0BOM

OO0mumi
(boH 3apabOTHOI IJIaTHI,

MJTH. pyoO.

v

OOmuii  TOmI0BOMH
(dhoH 3apabOTHOM TUIATHI

C

CAUHOI'O|

Kareropus
paboTarommx

CpenaeMecsiayHast

3apa60THa;[ IiaTra, TBbIC.

pyo.

SIBouyHOE

KOJHAYECTBO

paboTaromux

CpenHecnuco4YHOe,
KOJIMYECTBO

paboTarmux

MJTH. pyO.

y4eTOM
COLIMAJIBHOTO HAJIOTA,

OcHOBHbIE
paboune

BcrnomorarensHbie
paboumue:

- 3aHSTHIE
00CITyKUBAaHUEM
000pyI0BaHuUS;

— HE3aHAThIE
00cy>)KBaHUEM
000pyTIOBaHUS

PykoBogurenu

CroenuaianucTbl

Cryxaiue

Minamgmmuii
00CITy)KHBAIOIIUN
TIePCOHA

Hroro

5.4. CMeTa pacxo0B Ha co/iep:KaHMe M IKCILUIYaTAIIUI0 000PYA10BAHUSA

s Toro, 4TroObl cocTaBUTH Taba. 5.9, HEOOXOAMMO HMETh JaHHBIC IS
0a30BOr0 y4acTKa C y4eTOM MPOBOJUMBIX TEXHHUECKUX MEPOIPUSITUH.
Tabmuma 5.9 - Cwmera pacxoJoB Ha CoAepKaHUE U IKCIUTyaTaluio

o00OpyI0BaHUS 1IeXa

Cymma, ThIC. pyO.

HanmeHoBaHMe CTaTbU pacxo10B ba3zoBbiit IIpoexTHbI ITpumevanus
BapUaHT BapUaHT
1. Amoprtuzanus MamMH H
000pyIoBaHu, TPAHCIIOPTHBIX Hanmpic u3
Tabm. 5.2

CPEJICTB, MHCTPYMEHTA

2. BcnoMorarenbHbIE MaTepuaibl [IpuHuMaroTcs 1o
Ui yxoma  3a  00opynoBaHHEM JIENCTBYIOIINM Ha
(cMa3ouHBIE U JIp.) IPEIIPUITUA HOpMaM
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3. O6muit o 3apabOTHON TLIATHI
C €IUHBIM COLMAIBHBIM  HAJIOTOM

JlaHHbIC 13
paboumx, 3aHATHIX OOCITYKHBaHUEM

Tad. 5.6, 5.8
obopynoBaHus (ciecapu, SIEKTPUKH,
CMa34MKH U T.J.)

4. Texymuii peMOHT 000PY/IOBaHUS [Tpunumaercs o

u TPAHCHIOPTHBIX CPEACTB, JIEUCTBYIOIIUM Ha
WHCTPYMEHTA PEITPHUSITHA HOPMaM
Hroro

5.5. CmeTa pacxoioB Ha y4acTKe

Tabmuua 5.10 - CmeTa pacxoi0B Ha y4acTKe

CyMmmMma, ThIC. pyo0.

HaumenoBanue crtatbu pacxonoB bazosbii1 | [IpoekTHBIN [Ipumeyanus
BAPUAHT | BAPUAHT
1. AmopTH3anus 31aHui, COOPYKEHU,
NepeaTOYHBIX YCTPOUCTB, JlaHHbIE U3
IIPOU3BOJACTBEHHOTO M XO3SMCTBEHHOTO Tabm. 5.2
MHBEHTaps Lexa
2. BcrnomorarenbHble MaTepuasbl Ha [IpuHumarotcs o
XO035ICTBEHHO-OBITO-BbIE HYK/IbI II€Xa JNENCTBYIOIUM Ha
MpeANpUsITHH HOpMaM
3. TorumBo u 3Heprus (Bojxa) Ha JlanHble U3
X035l CTBEHHO-OBITOBBIC HY-)K/IbI II€Xa Tabm. 5.3
4. O6wmuit ¢hona 3apabOTHON IIIATHI C
eNHBIM COILIMATIbHBIM HaJI0roM
PYKOBOAMTEIIEH, CIEINAIIMCTOB u JlanHbie u3

CITy’KalluX, MIIAIMIETO 00CITYKHBAIOIIETO
MEpCOHANa, a TaKXKe BCIIOMOTATEIbHBIX
pabounx, He 3aHATHIX OOCITYKUBAaHUEM
000pyTIOBaHHUS

Tabn. 5.6,5.7., 5.8

5. Tekymuii peMOHT 3IaHUM,
COOPYKEHHM, MEePEIaTOUYHBIX YCTPOKCTB,
MIPOU3BOJICTBEHHOTO M XO3SHCTBEHHOIO
WHBEHTAaps 1ieXa

[IpuHumaercs o
JENCTBYIOIIUM Ha
MPEANPUIATUA HOPMaAM

6. Ilpoune pacxoapl (0xpaHa Tpyna, [Tpunumaercs o
panuoHaIM3anus, H300peTaTeabCcTBO U JENCTBYIOIIUM Ha
T.J1.) PEeANPHUITHH HOpMaM
Hroro
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5.6. CebecTOMMOCTH NPOAYKIIUM

Ha ocHoBaHMM BceX BBHINIOJIHEHHBIX pPaHEE pPacueTOB COCTABIISIOTCS
KJIBKYJISAIUS ce0eCTOUMOCTH NpoayKuuu (Tadm. 4.11).

OO1Iex031CTBEHHBIC ¥ BHEMPOU3BOJCTBEHHBIE PACXOJbI, OTHOCAIINECS K
YCIIOBHO-TIOCTOSIHHBIM, CJICAYET CUYMTaTh HEM3MCHHBIMH TIPH IEPEX0Jie OT 0a30BOTO
BapuaHTa K MIPOCKTHOMY.

Ta6muma 5.11 - CebecToMMOCTh TOOBOM ITPOTrpaMMbl U OJTHON TOHHBI TOHOTO

JINThA
3HaueHue
Ha
r0JIOBYIO
M Ha oxHy TOHHY romHoro
nporpam
JIUTBA, THIC. PYyO.
KanbkysiinoHHbIe MYy, s PR
CTaThM 3aTpaT MITH. pyO p
] a
g : OTKJIOHEHHE
8 = 2| E
g 5 2 | £|abcomoT | OTHOCUT
Q c
8 & | & | ¢£|mHoe eIbHOE
te} E | o | E
1. OcHOBHBIE WU
Jlanubie U3
BCIIOMOTATeNIbHbIE MaTEepHaIbl Ha
Tabm. 5.3
TEXHOJIOTHUECKHE LETH
2. TomnmuBo M JHEpPrusi Ha JlanHbie U3
TEXHOJIOTHUECKUE 1IEJIH Tabn. 5.3
3. BoszBpaTHble OTXOJbI
000pOTHBIX CpeacTB JlanHpie u3
p p Tabn. 5.4
(BBIYMTAIOTCSI)
4. O6mas 3apaboTHas 1iaTa
OCHOBHBIX pabo4yuX C €IUHBIM Hankpie u3
Taba. 5.6, 5.8
COIIMAJIbHBIM HAJIOTOM
5. Pacxonpl Ha coaepkaHue u Jlanubie U3
DKCILTYaTAIMI0 000pYyI0BaHUS Tabn. 5.9
6. LlexoBbIe pacxoibl JlaHHBIE u3
Tabn. 5.10
[IpuHnMmaroTc
S TI0 JTaHHBIM
0a30BOro 11exa
7. ITotepu ot Opaka c Y4eTOM
MEPOIPUATHI
M0 CHIKEHUIO
Opaka
Wroro niexoBasi ce6eCTOMMOCTD
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8. OO0I1EeX034IICTBEHHBIE
[Tpunumaercs
pacxonbl (07 pacxoioB  TIO
10 JAHHBIM
VOpaBIEHUI0 U O0OCTY>KUBaHUIO
0a30BOro
Ha TPEANPHUATUH, TTPUXOISIIASACS
< PEIIPUITUS
Ha JaHHBIN 11eX)
Hroro MPOU3BOJICTBEHHAS
ce0eCTONMOCTD
9. BHenpou3BOJCTBEHHbIE [Ipuaumaercs
pacxoabl (moNisi KOMMEPYECKUX 0  JaHHBIM
pacxo1oB MIPEATPUSATHS, 06a30BOTO
MPUXOJAIIASCS HA JAHHBIH 11eX) PEANPUSTHS
Hroro nonHas ce0eCTONMOCTE

[Tocne 3amonnenus Tadbnuuel 5.11 HEOOXO0IUMO MPOBECTH aHAIU3 BIUSAHUSA TEX
WIM WHBIX KaJbKYJSIMOHHBIX CTaTed 3aTpaT Ha U3MEHEHHE CceOecTOMMOCTH
npoaykuuu. OTAenbHbIE CTAaThU 3aTpaT Yalle BCEro JAa0T 3KOHOMHUIO Ha €IMHHUILY
NpOAYyKIIMKU (OCHOBHBIE MaTepuayibl, 3apaboTHas IUIaTa), a aMOPTU3ALMOHHBIC
OTYUCJICHUS — TMepepacxoi, T.K. OHU CBA3aHBI C 0oJiee BBHICOKUM TEXHUYECKUM
YPOBHEM MpoeKTupyemoro unexa. Kpome Toro, HeoOXOAMMO BBIACIUTH BIUSHUE
YCIIOBHO-TIEPEMEHHBIX PACX0JI0B, U3MEHSIOUINXCS BMECTE C 00bEMOM MPOU3BOJICTBA
U YCIIOBHO-TIOCTOSTHHBIX PAaCcXO0J/IOB, OCTAIONIMXCS HEU3MEHHBIMH JUJIsi BCEro oObeMa
IPOU3BOJCTBA U JAIOIIUX SKOHOMHIO B pacyeTe Ha OJHY TOHHY I'OJHOTO JIUThS MpPHU

YBCINYCHHUHU oO0beMa IIPpONU3BOJACTBA.

5.7. TeXHUKO-IKOHOMHMYECKHE MOKa3aTeJu padoThbl y4acTKa

Tabi. 5.12 3amojHseTCs BceMU CTYACHTaMH, HC3aBUCHUMO OT 3aJaHHUA II0
JAUIINIOMHOMY IPOCKTHUPOBAHUIO. ITocne Ta6J'II/IIIBI IMPUBOAUTCA aHAJIW3 IMOJYYCHHBIX

pEe3yJIbTaTOB.

Tabmuma 5.12 - JluHaMuKa TEXHUKO-PKOHOMUYECKHUX TIOKa3aTene paboThI

JIUTEMHOTO YyYacTKa

3HayeHue
okKasareis

OTKJIOHEHUE

Ay
T AMHIHA

HaumenoBanue 0O0603HaYeHVAS




Py6. _ QX[
donpooTmaua L. PO=
Py6.
DOHI0EMKOCTB ryo. DE=1/ ©O
POAYKIUHA pyﬁ .
Croumocts  000pO-
THBIX dbonm0B | MiH. oC
(06opoTHBIE pyo.
CpEJ/ICTBA)
Pyo. X
Marepuanooraa-4a 0. MO:u
Pyb. oC
_ Py6.
MarepuanoeMKo-CTh ) ME = 1 / MO
POAYKIUHA py6 .
[Iponomxenue Tadm. 5.12
3HaueHue
OTKIOHEHNE
IIOKa3aTelIst
Ennnauna | O6o3HaueHns
Haumenosanue 0a3oB
M3MEpPEeH | M pacyeTHbIC | . MIPOEKTH
MoKa3aTeis BII 9 a0COJIIOTH | OTHOCUTEINIHH
us bopmybl BIiA
BapHaH oe o€,
T BapUaHT
Pacxox oCHOBHBIX
MarepuayioB Ha 1 | T Powm
T TOJHOTO JUTHS
YuciieHHOCTB:
— paboTaronmx; Yen. 4
— pabouux Yp
[IpousBoauTenbH
ocTh YR Tren, | IT=Q/Y
OJIHOTO
paboTarIIero
IIpousBoauTesbH
OCTh Tpyna | T/aen. [T, =Q/Yp
OJIHOT'O paboYero
4,3
TE=
TpynoeMKOCTb Q
Py Yen.-u/T |,
MPOIYKIHH e DB -
s PeKTHBHOE
BpeMsi
OOmmuit rogoBOH
doun 3apaboTHON | MIH. O30
TUTAThI pyo.
paboTarIuX
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CpennemecsuHas
3apabortHas miata | Teic. —
OJTHOTO pyo. 301
paboTaroniero
[Tonnast cebecto-

ThiC.
UMOCTh 1 T C
TOJHOI'O JIUTHS Pyo.
ena 1 T roguoro | Teic. I
JIUThS pyoO.
[Tpu6se Ha 1 T | ThIC. M=1[-C
JIUThS pyoO.
HpI/I6BIJ;IB Ha | MuH. o =T XQ
r0JIOBOM BBIYCK | pyoO.

[Iponomxenue Tadm. 5.12

3HaueHue
OTKJIOHEHUE
[oKasaress
Haunmenosan | Equauna | O0o3HaueHus 6a308
He W3MEpPEHU | U pacyeTHbIC . MIPOEKTH
BIN 9 a0COMIIOT | OTHOCHUTEID
nokazarens | s bopmybl Bl
Bapua HOE HOE,
BapUaHT
HT
Penrabennuo I1
CTh % R o=~ X100 %
IPOJTYKIIHH C
PenrabenbHo ITXQ
CTh o | % > D +0C X1
dbongamM B
3aTpatbl Ha
1 pyo. Z=C/1
POIYKIHH

AOGCOIIIOTHOE OTKIIOHEHHE PACCUUTHIBACTCS KaK pa3HOCTb MEXKy MPOEKTHBIM U
0a30BbIM TMOKA3aTeNIEM C YYETOM 3HAKOB «+» WU «—». OTHOCUTENIbHOE OTKJIOHEHHUE

MoJIy4acTCd KaK 4YaCTHOC OT JCICHHA a0COJIFIOTHOTO OTKJIOHEHHsS Ha 0a30Boe

SHAYCHHUEC ITOKA3aTCIsA U COXPAHACT 3HAK a0COIIOTHOTO OTKJIOHEHHUS.

[Tpu

MPEICTABIACTCS OJWH JIMCT, TMOCBSIICHHBIA 3KOHOMHYECKOW yacTH, gopmarta A0,
BBITIOJTHCHHBIN C COOJIOJICHHEM BCEX MPABWI, TPEIBSIBISIEMBIX K TpadUuecKuM
paboram. Ha »ToT nucT w3 Tabm. 5.12 BBIHOCUTCS 4acTh ToOKazaresei, Hauboiee

HAaIJSTHO XApAaKTEPU3YIOIIUX KOMILUIEKC MEPONPUSATHM, MPEIJIOKEHHBIX CTYIECHTOM,

Ha [TPOEKTUPYEMOM JIMNTEHHOMYYACTKE.
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5.8. Anaau3 3¢ peKTUBHOCTH UCII0JIb30BAHMS TPOU3BOJACTBEHHBIX

pecypcoB

Jl714 KOMIUIEKCHOM OIIEHKHM KadecTBa MPOBEICHHBIX B IEXE MEPOIPUATHI
HEO0OXOJIMMO PacCUMTaTh MOKA3aTEIN YKOHOMUHU KOHKPETHBIX BUJIOB peCypcoB (Tad.
5.13).

B Tabnuile WMHAEKCHI MpU TMOKa3zaTensix «0» U «m» O3HAYalT 0a30BbIA U
NPOEKTHBIA BapuaHThl; AO — rofoBble aMOPTH3alMOHHBIE oTducienus; Cy —

TIOJIHAsI Ce0CCTOMMOCTh ToJOBOI'O oO0beMa IIPpONU3BOJCTBA B 0a3zoBOM IMepruoac.

79



Tabmumas.13 - AGcomoTHAs U OTHOCUTEIbHAS SKOHOMHUS 3aTpaT Ha

ITPOU3BOJCTBEHHBIE PECYPCHI

Bug pecypca Bujg sxoHoMun Pacuernas gopmyna 3HayeHue
OcHoBHAL A6comoTHas AAO=AO XQ,/Q,—AO,
TPOM3BOJCTBCHHDIC OTHOCHTENbHAS O= % %100 %
(ponmb! AQ/Q,
A6comoTHas AOC=0C XQ,/Q,—0C,
O6opoTHbIe AOC/OC
cpencTBa OTHOCHUTENbHAS - Pv100%
AQ/Qy
A6comoTHas ADIIT=D3II  XQ/Q —D3II;
Tpynosbie pecypchl OtHOCHTENTbHAS S D3I = A@3Il CDSHB %X 100%
AQ/Qy
D311, O
K, =—F—X6D3+——X5 A0+
Koaddummenr  ypoBHS  UHTEHCHBHOCTH Ck Cy
passurust, % oC,
+——X60C
B

Ecnu oTHOcuTenbHas 3KOHOMHSI KakKOTO-THMOO BHAA pecypca OTCYTCTBYET

(oTpuLIaTENIbHOE  3HAYEHHE), TO

IPOTUBOIIONIOKHOM ~ ClIydae —
sKoHOMHUsI TmpeBbimaer 50 %,

HNHTCHCHUBHBIM.

3TO  PECYpPCOEMKHUIL

pecypcocOeperaronimii.

yTh

Ecmu

5.9. JxonomMuYeckas 3P(PeKTUBHOCTH NMPOEKTA

pa3sBUTUS;, B
OTHOCHUTEJIbHAS

TO PA3BUTHC CUUTACTCA JMPCUMYHICCTBCHHO

st pacyera >KOHOMHYECKOW A(O(PEKTUBHOCTH MpeAsiaraéMbiX CTYJIEHTOM

MepOHpI/ISITI/If/'I, H€O6XO,Z[I/IMO OLICHUTDH KaIlIUTAaJIbHBIC BJIOKCHUH AJI1 UX IIPOBCACHUA.

[Ipn pexoHCTpyKIMH 0a30BOTO Ii€Xa JOTOJHUTEIbHBIE KalUTaJbHbIC
BIIOKEHUS OTIPEIEIAIOTCS 110 hopmyJie
K=Kz + (KOCT - KJH/IKB)B]:IB + Kmp s (4-6)

rac KBB — CTOUMOCTBb BBOAUWMBIX OCHOBHBIX HpOI/ISBOI[CTBeHHI)IX (I)OHILOB, MIJIH.
pyo.;
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Kocr — ocTratoyHasi CTOMMOCTb BBIOBIBAIOIIIMX OCHOBHBIX ITPOM3BOJICTBEHHBIX
dboHI0B, MITH. py0.;
Kmxs — JHKBUIAIIMOHHAST CTOMMOCTH  BBIOBIBAIOIIMX  OCHOBHBIX
MPOU3BOJICTBEHHBIX (POHIOB, MJIH. PYyO.;
Knp — mpoune kanurtanbHbIe BIOXEHUS, MJIH. py0., IPUHUMAIOTCSL B pa3Mepe
8—10 % oT cyMMBbI BBOAUMBIX (DOHIOB.
Jlns  pacyeta OCTAaTOYHOM MW  JIMKBUJAIMOHHOM CTOMMOCTH  (hOHIOB
3aroJIHgeTcs Taomn. 5.14.
Ta6muma 5.14 - IlokazaTenu AMHAMUKHA OCHOBHBIX TIPOU3BOJICTBEHHBIX (DOHIOB

nexa

MOMCHTQ
CTOUMOCTbD
HacTy
CTOUMOCTbH

v

IIPOAOIZKUTCIIBHOCTD
a0
METAJIJIMYCCKON

¢doH10B
m * [y, MiH. pyoO.

CTOMMOCTh BI:I6BIB21IOIJ_II/IX OCHOBHBIX|

MPOU3BOCTBEHHBIX (POHIIOB,

(I)BLIB, MIJIH. py6
KOCT = CDBLIE X ( 1 OO—HXt)/l 00,

MJTH. pyoO.
BBIOBIBAIONNX (DOHIOB,M, THIC. T

By (HanMeHOBaHME)
BBIOBIBAIOIIMX OCHOBHBIX
BBIOBIBAIOIIUX (POHJIOB:
BBIOBIBAIONINX (DOH/IOB:

IMMPONU3BOACTBECHHBIX

dboHI0B
amoptuszauuu, H, %

['omoBast Hopma
dakTnueckas
paboThI
ITMKBUIALINH, t, JIET
OcraTtouHas
Macca
JInkBUIaIoHHas
KHI/IKB

N —

Hroro

B Ta6n. 5.14 Iln — uena soma, MIH.pyO./T, KOTOPYIO MOXKHO TMPUHSTH
MOCTOSSHHOM TI0 JIaHHBIM 0a30Boro 1mexa (paccMOTpeH MpoCTeHImii ciaydai
JUKBUIAIIMA OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB Kak MeTautonoma). Ecnm
BBIOBIBAIOIIME (POHBI JTUKBUAUPYIOTCSA TIO I[EHAM BO3MOXKHOTO WX HCIIOIh30BaHUS,
TO 3TH IIEHbI U CIIOCO0 JTUKBUJAIIUU JTOJKHBI OBITh YKa3aHbl B Ta0. 5.14.

Cpoxk neiicTBUSI U Macca BbIObIBAIOIIUX (DOHJIOB MPUHUMAIOTCS HA OCHOBaHUU
JAHHBIX JEHCTBYIOLIETO 1eXa.

[Ipy nmpoekTHUpOBaHUU HOBOIO I[€Xa KalUTaJIbHbIE BIIOKEHHUS OMPEIEISIOTCS
o gopmyiie
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K= K@B + Koc + KHP, MIJIH. pY6, (47)

rae Kop — KanmuTanbHbIe BIOKEHHS B OCHOBHBIC MPOM3BOACTBEHHBIE (POHIIBI,
MJIH. pyo0.;

Koc — kanuTanbHbIe BIOKEHUS B 000POTHBIE (POHIBI, MJIH. PYO.;

Knp — mpoume kamuTaiabHbl€ BIIOKEHHUS (HAIpUMeEp, 3aTpaTbl Ha MPOEKTHO-
U3bICKATENbCKUE PabOThI, HA TOATOTOBKY KaJpOB U T.A.), MIIH. py0., IPUHUMAIOTCS B
pa3zmepe 8—10 % OT CTOMMOCTH OCHOBHBIX MTPOU3BOACTBEHHBIX (DOHIOB.

Ha ocHOBaHMM 3THUX ¥ TIOJYYEHHBIX paHee Pe3yJIbTATOB 3aMOIHAETCS Ta0JI.

5.15.

JIOTIOJIHUTENIbHBIE KAlIUTAJIBHBIE BJIOXKEHHS PABHBI PA3HOCTU KaIllUTAJIbHBIX
BJIO’KEHHMM MPOEKTHOTO U 0a30BOr0 BapUaHTOB.

Tabmuna 5.15 - D¢dhekTUBHOCTH pabOTHI CIPOSKTUPOBAHHOTO YYACTKA

Ennuunisi O6o03Ha4YeHUS U pacUETHBIE
Hazpanue noxa3zarens 3HaueHue
WU3MEPEHUS (hopMyIIbI

OTIOJTHUTEITHHBIC
A MuH. pyo0. AK
KalUTATbHBIC BIOXKCHHS
VY cnoBHO-ro10Bas

A M. py6. D = (Cs— Cn) XQu
SKOHOMMUS 3aTpaT
Cpok OKYIIaeMOCTH AK
JIOTIOJTHUTEIBHBIX Jler =
KANHUTAJIbHBIX BIOKEHUU ( CB B CH ) X QH
Koaddumment
s dexTuBHOCTH 1/ron E=1/T
KalUTATbHBIX BIIOKCHUN
Y c10BHO-TOI0BOE
MuH. py6. AIl=[(Cs—Cp) + — X
M3MEHEHHUE NpUObLIN py [(Cs = Cu) + ([l — )] XQn
,Q,—1I,Q

Kanuranoornaua Py6./py6. Ko=—=1 HAK bE<h

[locne Tabm. 5.15 pomxeH ObBITH cAejlaH OKOHYATEIBHBIN BBIBOL O
IIEJIECO00Pa3HOCTH  TPEIJIOKCHHBIX ~ CTYJICHTOM B JUIUIOMHOM  TIPOEKTE
MeponpusATHid, 00 HX KauecTBe U HambOosiee H(PPEKTUBHBIX BapUaHTAX WX
MIPOBE/ICHMSL.

TexHUKO-9KOHOMUYECKOE O00OCHOBAaHUE IIEIECOOOPA3HOCTH  WHBECTHIIHMA
(KanmuTa’dbHBIX BJIOKEHWH) Ha3bpIBaeTCs OusHec-miaHupoBaHueM. COCTaBIISIOT
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OuU3HeC-IUIaHbl  NPEANpUATUS, 3aHUMAIOUIMECs IUIaHUPOBAaHUEM TEKyIled U
NEPCHEKTUBHON JESITEIIbBHOCTH, MapKETUHIOBBIMU HCCIIEIOBAHUSAMH, H3YYEHUEM
pblHKa, (uHaHcamMu. bu3Hec-T1aH sBisieTCd BaKHEWIIMM HHCTPYMEHTOM IS
NOJIy4eHHs] (PUHAHCOBBIX PE3YJIbTATOB.

Tabs. 5.15 NOTHOCTBIO BEIHOCUTCA HA JIUCT, MPEACTABICHHBIA B Tpa)uuecKoM

Marepuale, B JOMOJHEeHHE K Ta0m. 5.12.
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6bE3OITACHOCTDB XKU3HEJAEATEJIBHOCTH

6.1. O01mMe MoJI0KeHu A

6.1.1. 3apanue no coopy Marepuaia B IEpUO NPEIIUIIIOMHONITPAKTUKH

B nensx 5KoHOMUUM BpEMEHH MPU pa3pabOTKE AUILIOMHOTO MPOEKTa B MEPUOA
NPEeAIUIIIOMHON TPAKTUKU PEKOMEHIYeTcsl coOpaTh cieayrolmuid (pakTudeckui
Matepuall, He0OX0UMBIN TS pazpadoTku BorpocoB BXX/I:

— YCIJIOBHSI TPY/1a HA TUTEHHOMYYaCTKE;

— MoKa3aresid TpaBMaTu3Ma, npohecCuOHAIbHBIX U O0IINX 3a00JI€BaHUM;

— UCTOYHHUKHU U (PaKTOPHI MPOU3BOICTBEHHBIX OMACHOCTEH;

— TpeOoBaHUsI OE30MACHOCTH, NPEIbIBISIEMblE K MPOU3BOJACTBEHHBIM
npoleccam, paboyuM MecTaM, IPOU3BOICTBEHHBIM MOMEUIEHUSIM U 000PYI0BaHUIO;

— OOBEMHO-IVIAHUPOBOYHBIE ~ pPEHIEHUS] B JUTEHHOM LEXEe U €ro
OTJICTICHUSIX;

— MEphl MO OOECHEYEHHIO MO0KapOB3pPHIBOOE30MACHOCTH U 3aUIUTHI
IIEPCOHAJIA B YPE3BBIYANHBIX CUTYyalUsX;

— Mepbhl MO OOECHEYEHHUIO 3allUThl MPUPOJHON Cpeabl OT BPEIHBIX

BBIOPOCOB H T.II.

6.1.2. Copepxanue, 00beM u opopmieHue pasaeina b7/l B iuniomaom

NpoeKTe

Bonpocet  BXJ[  Moryr  OBITh  OCBEHIEHBI B TE€XHOJOTHYECKOM,
KOHCTPYKTOPCKOM, HCCJIEIOBATEIBCKOM W APYTUX paslenax JUILNIOMHOTIO IMPOEKTa
BOOBEMEIO 5 CTpaHMI], HEOOXOAUMOM JJIsI UX PEIISHUS.

Paznen BXX/I, kak mpaBuiio, JOJKEH BKIIOYATH CIEAYIOIINE YaCTHU:

- AHAIM3  TMPOU3BOJACTBECHHBIX,  JKOJOTHMYECKMX M  TEXHOICHHBIX
OIACHOCTEH;

— TEXHHUKaA 0€30IMaCHOCTH;

— OXpaHa MPUPOJIHOMN Cpeibl;
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CnucoK HCHOJIb30BaHHBIX HCTOYHHKOB II0 B)KI[ YKa3bIBACTCA B O6IHGM

MEPEUYHC CIIMCKA, IPUBOANMOI'O B KOHIIC MOSICHUTEILHOM 3aITHCKH.

6.2 AHaJIu3 NPOU3BOACTBEHHbIX, IKOJIOTMYECKUX

M TEXHOT€HHBIX ONIACHOCTEM

[ToHATHsST OmacHBI W BPEIHBIN MPOU3BOJACTBEHHBIE (PAKTOPHI OMPEACIICHBI 10
['OCT 12.0.002-74, a ux xnaccudukamus — mo 'OCT 12.0.003-74.

Omnacueiii nipousBojacTBeHHbIH (akrtop (OIID) — dakrop, npuBomsIIMA K
TpaBME€ U JEUCTBYIOUIMA MIHOBEHHO (Tropsiyasi TMOBEPXHOCTb OOOPYJ/IOBAHMS,
MOABUYKHBIE YaCTH MAIUH U T.1.).

Bpennsiii npousBojactBeHHbld pakrop (BII®D) — daxtop, nmpuBoasmmii K
YTOMJICHUIO, 3a00JICBAHUIO W JIEUCTBYIOLIUNA IJUTEIbHOE BpeMsi (IbUIb, BBICOKAS
TeMIiepaTypa Bo3tyxa paboueit 30HbI U T.1.).

[Ipyn mpoBeneHHH TEXHOJIOTMYECKOTO Mpollecca B JIMTEHHBIX I€XaxX Ha BCEX
cTaausix oOpabOTKM MaTepuajgoB BO3MOXKHO TIOSIBIICHUE OIMACHBIX W BPEIHBIX
MPOU3BOICTBEHHBIX (PaKkTOpoB. OCHOBHBIMU U3 HUX SIBIISIOTCS: MbUIb I€3UHTErPAlluU
UM KOHJICHCAIIMM; BBIJACJICHUS MAapOB M Tra30B; M30BITOYHOE BBIJCICHUE TEIIOTHI,
TEIJIOBOM TMOTOK; TOBBIIIICHHBIM YPOBEHb IITyMa, BUOpAIUU, 3JIEKTPOMATHUTHBIX
W3JIyYEHUI; TMOBBIIICHHOE 3HAYCHUE HAIPSIKEHUS B DJICKTPUYECKUX LETSIX; HAIUUne
JNBIDKYIIUXCS MAIIMH ¥ MEXaHU3MOB; TMOJIBXKHBIE YacTU MPOU3BOACTBEHHOIO
00opy10BaHMUSI.

[IbUTh JTUTEHHBIX 1I€XOB IO JUCIIEPCHOMY COCTAaBY OTHOCHUTCS K MEJIKOW U
MeJbyaien Gpakiusam, KOTOphIE JIIUTEILHO HAXOASITCS BO B3BEIIICHHOM COCTOSTHUU
B BO3ayXxe paboueil 30HbI. 3HAUHUTENbHbIE BBIICICHUS MbUIM HAOIIONAIOTCS TPU
BHIOMBKE OTJIMBOK, B TMPOIECCE MPUTOTOBICHUS (POPMOBOUYHBIX M CTEPKHEBBIX
CMeCeH, MPU U3rOTOBIICHUU Mojieliel. [Ipu miaBke JerupoBaHHBIX CTaJIEH U BETHBIX
METaJJIOB B BO3/1yX pabouei 30HbI MOTYT BBIIETSATHCSA a3pP030J1 KOHJAEHCAlMH, CPEIn
KOTOPBIX HamboJiee TOKCUYHBIMU SIBISIOTCS a3p030JM OKHUCJIOB MapraHia, IUHKA,

BaHaaWsA, HUKCIIA U P.
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K razam u mapam, KOTOpBIMU 3arpsi3HsI€TCSl BO3JIyX paboueld 30HbI JIUTEHHBIX
IIEXOB, OTHOCSTCS aKpOJICWH, alleTOH, alleTWIeH, OEH30J, OKHCh a30Ta, OKHCh
yriaeposaa, ABYOKHUCH CEpbI, YPOTPOINUH, YIJIEKUCIBIA Ta3, (eHon, dhopmaibaerui,
XJIOp, STWJIOBBIM COHPT W Ap. B 4yryHHO- M CTaneruiaBUIBHBIX I€XaX OCHOBHBIM
BPEIHBIM TPOU3BOJICTBEHHBIM (DaKTOPOM SIBISIETCA OKHUCH yriaepoaa. McTouHuku
BBIJICJICHUS — BarpaHkd M Jpyrue IUIaBWIbHBIE arperarbl, 3ajiuTbie (HOpMbI B
MPOIECCe MX OCTBIBAHWUS, CYIIWIbHBIE TIE€UM, arperatbl MOBEPXHOCTHOW MOACYIIKU
dbopm.

N30bITOYHBI BBIAICNICHUS TEIUIOTHI B OTACJICHUSX TUIABKKM METallla, 3ajUBKH,
CyIKH (OPM U CTEPKHEH, BRIOWBKH OTIUBOK, TEPMUIECKON 00pabOTKH, a TAaKKe MPU
BBIMOJHEHUH Psiia BCIIOMOTATENbHBIX Omepanuil (mpu MOJCYyIIKe KoBLIeH, GopMm u
ap.). llotepu TemIOTBI OCHOBHBIM  TEXHOJIOTMYECKAM  OOOpPYJOBaHHEM  —
IUIaBWJIBHBIMHM arperatamu — cocTaBisitoT 14-62 % oOmiero pacxoja TEIJIOTHl Ha

PaCILIaBJICHHUC MCTAJLJIA.

Tabmuna 6.1
KoymnuecTBO TEIIOTHI, BBIICIIEMON HA PA3JIMYHBIX y4aCTKaX KOHBEHEPHBIX

JUTEHHBIX 1Iex0B, Mk Ha 1 T 3amBaeMoro merasia

[Ipu mogaue ¢ BHIOUBKH [Ipu ocThiBaHMKM Ha

Ha OYUCTKY TOPSIUUX y4acTKe BLIOMBKH
HcTOYHUK BBIAEICHUS TEIIOTEI

OTJIMBOK OTJIMBOK

MEJIKHX CpETHHX MEJIKHX CpPEeTHHUX
Y4acTok 3aIUBKH 84 126 84 126
OXJaauTeIbHbIA KOXKYX 63 63 63 63
Y4acToK BEIOMBKH 63 84 126 168
Y4acTOK OYHUCTKH OTJIMBOK 105 147 42 63
['openas cmech 105 147 105 147
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Tabmuua 6.2 - KonuuecTBO TEIJIOTHI, BBIIEISEMOE JJIEKTpONeYamMu TIpH
HAJIMYUU MECTHBIX OTCOCOB,B % OT 0O0IIIEi 3aTpaThl TEIIOTHI HAa PACIUIABICHUH

ITeus Bmectumocts neuu, T Yyryn Cranp
0,5 25 32
DJIEKTPOAYTroBast 3 22 30
10 14 22
0,1 55 62
BricokowacToTHas 0,5 48 55
2 40 47

B nuTeiHbIX 1l€Xax MCTOYHMKAMM OOIIeld BUOpALMM SBISIOTCS COTPSCEHUS
110JIa U IPYTUX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/1aHHSI BCIEACTBUE yIapHOTO ACHCTBUSA
BbIOMBHBIX PEIIETOK, MHEBMAaTHYECKUX (POPMOBOYHBIX, LEHTPOOEKHBIX U JPYIHX
MalluH, @ HMCTOYHUKAMM JIOKAJIbHOW BHUOpalMM — IHEBMAaTHYECKUE pPYOHIIbHBIE
MOJIOTKH, TpamMOOBKM U jp. Ilapamerpbr oOmeil u JOKadbHOW BHOpanuu
pernamentupytorcs ['H 2.2.4 /2.1.8.566-96.

HauGosnpiime ypoBHM IIyMa XapakTe€pHBI JJI YYaCTKOB (POPMOBKH, BHIOMBKHU
OTJIUBOK, 3a4uUCTKM # 00pyOku. IlapameTrpsl myma wu oOmwue TpeOOBaHUS
6e3onacHoctu peraameHtupyrotces I'H 2.2.4 /2.1.8.562-96. B Ta6n. 6.11 npuBeneHsl
YACTOTHBIE XApaKTEPUCTUKH YPOBHEW 3BYKOBOM MOIIHOCTH 00OpYyAOBaHUs
JIUTEUHBIX LIEXOB.

VYbTpa3ByKB JIMTEWHBIX I€XaX MPUMEHAIOT i1 OOpabOTKH KHJIKHX
pacIuIaBoB, OYUCTKH OTJIMBOK, B YCTAHOBKAX M CHCTEMAaX OYMCTKHU ra3zoB W np. Jus
ATOT0 MCIHOJB3YIOT Te€HEPATOphl ¢ auana3zoHoMm yactor 18-22 xl'u. 'OCT 12.1.001-
89 ycTraHaBIMBAaeT JOMYCTUMBIE YPOBHU YJIbTPAa3BYKOBOTO JaBJIEHUS, KOTOPHIE
JOJKHBI YUUTBHIBATHCA TPU MPOEKTUPOBAHUU YIBTPa3BYKOBOro 00OpYyJIOBaHUS, a
TaK)Ke MPU KOHTPOJIE IEUCTBYIOIIUX YCTAHOBOK.

ONEeKTpOMarHuTHbIE  MOJAS B JIMTEMHBIX  [€Xax  IEHEPUPYIOTCS
IEKTPOTEPMUUYECKUMHU YCTAHOBKAMU JUIsI TJIABKU M HarpeBa MeTajlia, CyIku Gopm
U CTepkHeM u nap. JlomycTtumble mapameTpsl  JJIEKTPOMArHUTHBIX — IOJIEU

pernmamentupytorcs  ['OCT  12.1.006-76.  TpebGoBanust K  pa3MElICHUIO
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BBICOKOYAaCTOTHBIX YCTAaHOBOK  YKa3aHbI B IMpaBHJIax 0e30IacCHOCTH IIpu

9KCILTyaTallur 3JICKTPOTCPMHUICCKHUX YCTAHOBOK MOBBIIIICHHON M BHICOKOM YaCTOTHI.

Tabnuna 6.3 - UHTEeHCUBHOCTH TETUIOBOTO MOTOKA Ha pab0odnuXx MecTax

N HNHTeHcuBHOCTH
XapakTepuctuka pabodero MecTa WId BHIOTHIEMON pabOThI <Br/n? ’
PaboTa kpaHOBIIMKA MIAPHUPHOTO KpaHa HA KOJONTHUKOBOH IJIOIIAIKE 0.50-1.05
(;rerkast pabota) ’ ’
3arpy3ka BarpaHku Bpy4YHYIO (paboTa cpeHen TSHKECTH) 0,5-2,1
Pabora BarpaHmika Ha pabode MIOmAAKe Y JICTKH BarpaHKu 0,21-2,10
PaboTa 3a1uBIIMKa Y MUKCEpa BarpaHKu 0,56-1,05
Pabora 3anuBnivika Ha KOHBelepe (paboTa CpeHeH TIKECTH) 0,42—1,40
Pabota nutakoBiyKa Ha KOHBEHEpe 0,42—1,40
0,42-1,05 pu
PaGoune mecra y  oJekTpomedel, 3arpy304HbIX ~ MPOEMOB | 3aKPBITBIX  JBEpKax;
OT’)KUTaTEIbHBIX MTEYEH, TOITOK BEPTUKAIBHBIX CYIIMUIbHBIX M€Y 1,05-3,15 pu
OTKPBITBIX JIBEpKax
Pabouee MecTo Ipu HapalMBaHUK JIEKTPOIOB 1,75-3,50
Pabota y snekTponeuu npu BbITYCKE CTAJIH 7,0-8,4
PaboTa y OTKpBITOro OKHa MapTEHOBCKOM Ieuu (Ha pacctossHuu 1-2 M) | 9,1-11,2
Pabota BbIOMBIIMKA Y KPYIIHBIX PELIETOK MEPHUOJNYECKOT0 JeMCTBUS 0,14-0,35
Pabora BbIOMBIIMKA y BBIOMBHBIX peIIETOK Ha KoHBeiepax (pabota | 0,28-0,70 — 3uMoIii;
CpellHeH TSHKECTH) 0,7-1,4 — netom
Pabota BrIOMBIIIMKA Ha BUOpATOpeE il BHIOMBKHU CTEPIKHEH 0,70-1,05
PabGoune mecrta y O€ryHOB, CMECHUTENbHBIX IIHEKOB, pa3rpy3Ku 100,14
CYIIMJIOK JUIs IECKA, 3arPY3KU MEJIbHHUIL JIsl YISl M TJIMHBI ’
PabGoune mecta y MecKOAYBHBIX M MECKOCTPENIbHBIX MAIIMH, CTAHKOB
Jutsi TUTM(OBKY CTEpIKHEH Jlo 0,14
Paboune MecTa KouerapoB y TOIOK CYIITHIT Ho 1,05
PabGoyee MecTo KpaHOBIIIMKA J0 0,21

MCTOUHMKM  WOHU3UPYIOIIUX  U3IYyYCHUWB  JUTEWHOM  IIPOU3BOJICTBE
NPUMEHSIOT I TUIaBKW, BBIABICHHUS Je(EKTOB B OTJIUBKAaX, KOHTPOJIE U
aBTOMATHU3allUl TEXHOJOTHMUYECKUX MporeccoB U Jip. OCHOBHBIMH JOKYMEHTaMH,
pPETTIaMEHTUPYIOIIMMH  paguallMoOHHyl0  Oe3omacHOCTh,  sBIAOTCS  «Hopwmbr
paguanonHou 6ezomnacHoctuy (HPB-96).

OCHOBHBIMM HCTOYHUKAMHU OIMACHOCTH TMOPAXEHUSI SJIECKTPUUYECKUM TOKOMB
JUTEHWHBIX 1[€XaX SABIAKOTCA  JJEKTPONEYH, MAlIMHbl W  MEXaHHU3MBl C

AIIEKTPONPUBOAOM (KOHBEWUEPHI, MOAbEMHO-TPAHCIIOPTHBIE YCTPOMCTBA, MMOMOJIBHOE
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U pyroe o0OpyJ0BaHUE JIsi IPUTOTOBJICHHS (POPMOBOUYHBIX M CTEPIKHEBBIX CMecen
U T.1.). B OCHOBHOM mpuMeHsieMoe 31eKTpooOopynoBanue HanpspkenueM 10 1000 B,
MIpU IPUMEHEHUH JIEKTPOTEPMHUUECKUX YCTAaHOBOK HamnpsibkeHue Boiie 1000 B.

JluTeliHple 1I€XM OCHAIICHBI TPAHCHOPTHHIMH M  TPY30MOJIHEMHBIMU
MEXaHU3MaMH, MalllMHAMHU [ TPUTOTOBIEHUS (DOPMOBOYHBIX U CTEP’KHEBBIX
cMecell M COCTaBOB, a Takxke (opM M cTepkHeH, yCTpoWCTBaMH [JIsi BBIOMBKH
OTJIUBOK, pPa3HOOOpa3HbIMU MeXaHU3MaMu ISl (PUHUIIHBIX OmNepanuid u Jp.
Brimonnenne 1000i W3 omepanuii Ha yKa3aHHOM OOOpY/IOBaHWU CBS3aHO C
OIMACHOCTHIO TPAaBMUPOBAHUS OOCITYKHBAIOIIETO MEPCOHANIa U3-32 HAIMYKS OMACHBIX
30H B MalllMHAX U MEXaHU3Max.

AHallM3 TPOU3BOJCTBEHHBIX, HKOJOTMUYECKUX M TEXHOTEHHBIX OIACHOCTEH
HEOOXOJMMO  BBIMOJHATH HA  CTaauaX  pa3pabOTKU  IUJIAHUPOBKH  1I€Xa,
TEXHOJIOTUYECKUX MPOIIECCOB, padOT, onepanuii 1 000py10BaHMUS.

[Tpu ananuze HEOOXOUMO YUECTh:

— NPUPOAHO-KIIMMATUYECKHE YCIIOBUS MECTHOCTH, T[J€ pa3Mellaercs
MPOEKTUpPYEMBbIi (pekoHCTpyupyembiil) 00bekT o CHull 23-01-99 (3xcTpemanbHbie
TeMIIepaTyphbl BO3/yXa, CKOPOCTh BETpa, OCAJKU, TEMIIepaTypa Bo3ayxa Hauboiee
XOJIOJJHOM MSATUIHEBKH, TPAAyCO-CYTKH OTOMUTEIBHOTO MEPUOJIA);

— BHUJIBI MEXKIIEXOBOTO U BHYTPHUIIEXOBOI'O TPAHCIOPTA TPY30MOABEMHBIX
KpPaHOB;

— BU/JIbl UICTOYHUKOB HEPTUU U UX MTAPAMETPHI;

— npeAMeThl  TpyAa: IIUXTOBbIE M (OPMOBOUYHBIE  MaTepUabI,
METAJUTMYECKUI JIoM, (IIIOChI, Jurarypa, cuHrerudeckue cmodbl, JIBX, 1K,
KaTaJIM3aToOPhI U T.IL.;

— CpelcTBa TpyAa: 00OpYyIOBaHUE Jisi MPUTOTOBIEHUS (POPMOBOUYHBIX
MaTepuajoB M CMECEH, M3TOTOBICHHUS W BBIOMBKH JUTEHHBIX (OPM U CTEpXKHEMH,
BBIIIJIABKM METAJIJIA U T.I1.;

— MPOU3BOJICTBEHHBIE TPOIIECCHI, OMEpPAINH, JACHUCTBUS NPU MOATOTOBKE

IIMXTOBBIX MaTepUaIOB, ((POPMOBOYHBIX U CTEPKHEBBIX CMECEH, U3rOTOBIEHUU (OpM
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U CTep)KHEH, IUTaBKE METauioB, 3aiuBKe (OpM, BBIOMBKE OTJIMBOK, YIaJICHUU
CTepKHEeH, 00pyOKe M OYUCTKE OTJIMBOK U T.IL.;

— JEeWCTBUS TepCOHAja: BarpaHIlKa, BEIOMBAIBIINKA JIUThS, 3aBajIbIUKA
IIAXTHI, 3AJIMBIIMKA METaIa U T.11.;

— 0COOEHHOCTH MIPOU3BOICTBEHHBIX Y9aCTKOB 51 OTACICHUIA:
CMECETPUTrOTOBUTEIHLHOTO, IJIABHJIBHOTO, 3aJTMBOYHOTO U T.I.

[Ipu ananuze omacHoOcTel HEOOXOAMMO BBIJEIUTh HWCTOYHUKH OMACHOCTEH;
JaTh KOJWYCCTBCHHYI0 M KA4YSCTBCHHYIO OIICHKY OIACHOCTSM W CPAaBHUTh HX C
JIOTyCKaeMbIMM  BEJIMYMHAMH; ONPEACIIUTh XapakTep JCHCTBHS Ha OpraHu3M
YeJIOBEKa; JaTh KOMIUIEKCHYIO OIIEHKY pa3padaThiBaeMOro oObheKTa Mo MapaMeTrpaM
Oe3omacHOCTH (CaHWUTApHBIA TOKa3aTenb, pPHUCK, KodhPuimeHT Oe30MmacHOCTH
00OpyZIOBaHUS W T.M.) U HAMETUTh MEPhl WHXKCHEPHOW 3aIUThl OT BBISIBICHHBIX
OMacHOCTEH, KOTOpbIe OyAYyT pa3padOTaHbl B MOCIEAYIONIUX MOIpa3ieiiax.

Pe3ynbTaThl aHanmM3a omacHoCTe HEoOXoAMMO cBecTU B Tabnuity. [Ipumep ee
BBIITOJIHEHMS ITOKa3aH B Ta0i. 6.4.

Tabmna 6.4 - AHanmu3 OMAcHOCTEH B JIMTEHHOM Il€X€ IO HM3TOTOBJICHUIO

YyTYHHBIX OTJIMBOK Mpou3BoauTebHOCTh0 S0000 T B roa

Haumenosa
HUE
TEXHOJIOTHY
N [Ipumensie
€CKOii
MBI
omnepaiuu: OnacHble Bpennbie Bosmox
Haumenos BEIIECTBA, Okonoruue
— MIPOU3BOJICTB | IPOU3BOCTB HBIC
aHue MaTtepuan CKHe
00opy10BaH EHHBIC CHHBIC aBapuu,
OTJEJICHUS bI, UX (bakTopbl
ue; (hakTopsI (hakTOopHI qcC
COCTOSIHHE
~ MCTOMHHK | ~ ena
SHEPIuu; - P
—  ¢$yHKUIUHN
orepaTopa
1 2 3 4 5 6 7
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6.3 Texuuka 0e30MaCHOCTH

Copepxanue 9TOTO TOApa3ieiia JOJDKHO 0a3upoBaThCS Ha  BBIBOJIAX,
MOJIYYCHHBIX M3 TpeAlecTByomero anaian3za. OHO JOKHO OBITh HAmpaBleHO Ha
WHXEHEPHYIO pPa3pabOTKy MEpONpUITHI, NpeIoTBpallaoNIMX BO3ACHCTBUE Ha
paboTaOIKMX ONACHBIX IPOM3BOJCTBEHHBIX (DAKTOPOB M  yIOBJIETBOPSIOLINX
TpeOOoBaHUSIM 0€30MacHOCTH K MPOU3BOACTBEHHBIM mporeccam nmo ['OCT 12.3.027-
81 u I'OCT 12.3.024-80, npou3BOACTBEHHOMY OOOpPYAOBAHUIO, MPUMEHSEMbBIM
BEILIECTBAM U MaTepUaJIaM.

B nurepatype paccMOTpeH psl MEpONPUATHA MO CHIKEHUIO BO3JIEHCTBUS

BII® u OII® Ha paGoTaromux U OKPYyKarollyko Cpemy.

6.3.1. bezonacHoOCTh BelIeCTB U MATEPUAJIOB

B or1oit wactm paboThl HEOOXOAUMO PACCMOTPETh OE€30MaCHOCTh MPH
NPUMEHEHUN BEIECTB NpeuMyiecTBeHHO 1-2 kmaccoB omacHocteir (I'OCT
12.1.007-76), a Tak»e BEIIECTB, BBI3BIBAIOIINUX MPOdecCHOHANbHBIC O0NEe3HU, IS
KOTOPBIX MPUBOIATCS CIEAYIONINE CBEICHUS:

— B KaKkOM BHJI€ BEILECTBO BCTPEYAETCA B MPUPOAEC U MPUMEHSETCS B
JUTEHHOM MPOU3BOICTBE; CIIOCOO MOTYUYEHUs, PU3NUECKHE U XMMHUYECKHUE CBOICTBA;

— TOKCHUYECKOE JIEUCTBUE BEIIECTBA U €r0 COCIMHEHUI (00Ul XapakTep
JEUCTBUA, OCTPOE U XPOHUUECKOE OTPABIIEHUE, ACHCTBUE HA KOXKY, paclpe/leJICHUE B
OpraHu3Me U BBIJICIICHUE);

— NpeneabHO-10IyCTUMAas KOHIIEHTPAlIMsl, KJIacC OMAaCHOCTU U arperaTHoe
coctosiHue coriacuo I'H 2.2.5.686-98;

— WHIUBUyallbHAS 3aIIUTa U MEPBI MPEYTPEKICHUS;

— OIpeJICIICHUE B BO3yXe pabodeii 30HEI.

6.3.2. be3onacHOCTH MPOU3BOACTBEHHBIX MPOLIECCOB
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DTy 4acTh paloOThl clenyeT pa3padaThiBaTh € Y4Y€TOM TpeOOBaHMIA
0€30MacHOCTU K IMpUMEHseMbIM TexHonornyeckum npoueccam (I'OCT 12.3.027-81,
'OCT 12.3.024-80, T'OCT 12.3.002-74), mnpuemam u pexXuMaM pabOTHI;
MIPOU3BOJACTBEHHBIM IMOMEUICHUAM U IUIOLIAJIKaAM (CHull I1-90-81);
MPOU3BOJACTBEHHOMY OOOpYAOBaHMIO M €ro pa3MEIICHHI0; Marepuaiam u
BelllECTBaM; paboYrM MecTaM; Crioco0aM XpaHEHUsI U TPAHCIIOPTUPOBAHMSI BEILIECTB,
MaTepuagoB, FOTOBOM MPOJYKIIMUM W OTXOJIOB MPOU3BOJACTBA; CPEICTBAM 3alllUThI

paboTaINX; PSKUMOB TPYAa U OT/AbIXA.

6.3.3. be3onacHOCTH MPOU3BOACTBEHHOI0 000PY10BAHUA

B 3Toi#l wacTH AMIUTIOMHOTO MPOEKTa CIEAYET MPEITyCMOTPETh MEPhI 3alUTHI
paboTarlKUX OT ONAacHOCTEH, OOYyCIOBIEHHBIX CHEHU(PUKOW paboThl H
KOHCTPYKIIMEH MPOU3BOACTBEHHOTO OOOpPYIOBaHMUS Ha pPa3jIMYHbIX YydacTKax
JUTEHHOTO I1eXa; MEPhl M CPEICTBA 3alUThl pa0OTAIOIIMX OT BPEIHBIX (AKTOPOB
obopynoBaHus (ITymMa, BUOpAIMK, U3JIyYSHUH, MMBLIH, MTapOB, Ta30B U T.II.), MEPHI U
CpEIICTBA 3aIUTHI MPUPOJHON Cpenbl BPEIHBIMU BBIOpOCaMH W3 00OpYIOBaHUS B
atMocdepy, runpocdepy u murochepy.

MonepHu3npoBaHHOE WJIM CIPOSKTUPOBAHHOE OOOPYIOBAaHUE  JOJKHO
yaoBieTBopaTh TpeboBanusm ['OCT 12.2.003-74, T'OCT 12.2.046-80, T'OCT
12.2.093-83, TOCT 12.2.099-84.

6.3.4 Ouuncrka BbIOpocoB B armochepy

JluTeitHbie 11€Xa YEPHBIX U [IBETHBIX METAJJIOB XapaKTEPU3YIOTCS BBIJCICHUEM
3HAUYUTEJIBHOTO TEIJIOBOTO MOTOKA, MbUICH JE3UHTErPAIlMU U KOHJICHCAIlMU MapOB U
ra3oB. B 3Toil cBs3u B paboTe HEOOXOAUMO OMPENETUTh KOJIUYECTBO U COCTaB
BpPEIHBIX BEIECTB; M30BITKOB TEIUIA, MOCTYMAIOUIUX B BO3IYIIHYIO Cpely uepes

BCHTUJIIIUOHHYIO CUCTEMY, BBI6paTB 500041 pa3pa60TaTL CXEMBbI O4YUCTKH
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3aIrpA3HCHHOIO BO34yXd, YTUIN3alIUH TCILJIA, IIPOBCCTHU PACUCTHI allllapaTOB OYNCTKH

WK YTUJIN3alluU TCILIA.
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Oenepauun ['OCT P 53464-2009 : Beenen Bnepsble : BBeaeH 2010-07-01 :

u3nanue odunuanpbHoe / denmepadbHOE AareHTCTBO IO TEXHUYECKOMY
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I'OCT 2.104-68
I'OCT 2.105-95
I'OCT 2.106-96
I'OCT 2.109-73
I'OCT 2.114-95
I'OCT 2.120-73
I'OCT 2.201-80
I'OCT 2.301-68
I'OCT 2.302-68
I'OCT 2.303-68
I'OCT 2.304-81
I'OCT 2.305-68
I'OCT 2.306-68

I'OCT 2.307-68
I'OCT 2.309-73
I'OCT 2.321-84
I'OCT 2.701-84

I'OCT 3.1125-88 —

I'OCT 3.1401-85 —

I'OCT 7.1-84

I'OCT 7.32-91

I'OCT 8.417-81

I'OCT 19.001-77 —
I'OCT 19.701-90 —

I'OCT 21.001-93 —
I'OCT 21.101-97 -
I'OCT 21.110-95 —

I'OCT 2789-73

I'OCT 125-79

I'OCT 2138-91
I'OCT 3226-93
I'OCT 9077-82

I'OCT 10772-78 —

I'OCT 10779-78 —
I'OCT 13078-81 —

[Tpunoxenune A

HepequL HOPMATUBHBIX JOKYMCHTOB,

HCIIOJIB3YCMBIX B JUIINIOMHOM IIPOCKTHUPOBAHHUHU

JoxymeHTanus
ECK. OcHoBHbBIC HAAIIHCU
ECK/. O6mue TpeboBanus K TEKCTOBBIM JOKyMEHTaM
ECK/I. TekcToBbIE TOKyMEHTHI
ECKJI. OcHoBHBIE TpeOOBaHUS K YepTexKaM
ECK/I. Texnuueckue ycinoBus
ECK/. Texandeckuii MpoOeKT
ECK/. O603HaueHune u31enuidi ¥ KOHCTPYKTOPCKHUX JTOKYMEHTOB
ECK/JI. ®opmartsl
ECKJI. Macmra0Obl
ECK/I. Jluaun
ECK. pudtel yeprexHbie
ECK/I. M300paxeHus — BUbl, pa3pe3bl, CEYCHUS
ECK/. O6o3Hauenus rpadpuueckue MaTepyuanoB U MpaBUila UX HAaHECEHUS
Ha YepTekax
ECK/I. Hanecenue pa3mepoB U IPEEIbHBIX OTKIOHEHUI
ECKJI. O603Ha4yeHue mepoxoBaToCTH MOBEPXHOCTU
ECK/. O603HaueHus: OyKBeHHbIE
ECKJ. Cxemsbl. Buabl u Tunsl. O01miue Tpe0oBaHuUs K BHIMIOJTHEHUIO
ECT/I. IIpaBuna rpadguyeckoro BBINOJIHEHHS JIEMEHTOB JIUTEHHBIX (HopM
U OTJIIMBOK
ECTHA. IlpaBuna
IIPOLIECCHI JTUThS
bubnuorpaguyeckoe onucaHue JOKyMEHTA.
IIpaBHUJia COCTABIICHUS
OTuer 0 Hay4HO-HCCIENOBaTENbCKOM pabote. CTpykTypa U TmpaBuiia
odopmIIeHUS
I'CH. Enunnnb! GU3HUECKuX BEIUYUH
ECII. O6mue monoxeHus
ECITJ. CxeMbl adropuTMOB, IPOrpaMmM, JaHHbIX U cucteM. OO03HaYEeHUS
YCIIOBHBIE U IIPABUJIA BHIMOJIHEHUS
CIIAC. OOmue moaoxKeHus
CIIAC. OcHoBHble TpeOOBaHHUS K MPOEKTHOHN U paboyeil TOKyMEeHTaluu
CIIAC. IIpaBuna BbIOMHEHUsT crelU(UKALUU 000PYIOBaHUS, U3IEIUN U
MaTepuasoB
[lepoxoBaTocTh MOBEpXHOCTHU. [lapamMeTpsl U XapaKTepPUCTHKH

O(I)OpMHCHI/I}I JAOKYMCHTOB Ha  TCXHOJOI'MYCCKUC

OOmue TtpeboBaHus U

DopMOBOYHBIE MATEPUATIBI
Bsoxymme runcoBbie. TexHUYecKue yciaoBus
[Tecku popmoBouHble. OOIIME TEXHUYECKHE YCIOBUS
['munbr hopmoBounbie. OOIHE TEXHUUECKUE YCITOBUS
KBapu MmonoTerit mbuieBUAHBIN. OOIIMEe TEXHUYECKUE YCIOBHS
[TokpeITHs NHUTEHHBIE MPOTHUBOMPUTApPHBIC BOJAHBIEC. OOIIME TEXHUYECKHE
yCIIOBUS
Crupt nonuBUHUIOBBIN. TexHUUeCKHe yCIoBUS
Crekio HaTpueBoe kuaKoe. TexHuueckue ycioBus
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I'OCT 13079-93 —
I'OCT 14231-78 —
I'OCT 26371-84 —
OCT 25.1167-84 —

I'OCT 11801-74 —

I'OCT 17819-84 —

I'OCT 18111-93 —

I'OCT 16234-70-
—16261-70
I'OCT 16262-70 —
I'OCT 19316-98 —
I'OCT 19999-74 —

I'OCT 3212-92 —

I'OCT 11961-92 —
I'OCT 13354-91 —
I'OCT 13355-74 —

I'OCT 19505-86 —

I'OCT 19410-74 —
I'OCT 21087-75 —
I'OCT 20084-74—
—20130-74
I'OCT 20131-80 —
I'OCT 20146-74—
—20175-74
I'OCT 20377-74—
—20385-74
I'OCT 20386-74 —

I'OCT 2133-75 —
I'OCT 8909-75 —

I'OCT 14973-69—
—15018-69

I'OCT 15491-91-
—15505-91

I'OCT 15506-91 —

I'OCT 17127-71-
-17131-71
I'OCT 17132-71 -

;

J

CunmkaT HaTpusl pacTBOpUMBI. TexHUYeCKHe yCIOoBUS

CMmoutbl kapbaMuIHO-(OpMabACTHIHbIC. TeXHHUECKUE YCIOBUS
Orwincninkar-40. TexHuyeckue ycioBHs

Cmecu (opMOBOYHBIEC JUISI TOYHOTO JINThS FOBEIHMPHBIX W3JEIHA U3
JIParolieHHbIX U I[BETHBIX METAJIOB U CILIABOB

JIuteitHoe 060pyAOBaHHE U OCHACTKA
WuCcTpyMeHT nuTelHBIH (OPMOBOYHBIA W OTAETOYHBIH. TexHuueckue
yCIIOBUS
OcHacTka TEXHOJOTMYECKasi JINTEHHOTO TIPOU3BOJCTBA. TepMUHBI U
OINpeAcIeHUs
OOopynoBaHHE  TEXHOJOTMYECKOE JUIl JIMTEHHOrO  IPOU3BOJCTBA.
TepMuHBI U onpeneNeHns

dopmbl MeTarmnaeckne (KOKuin). OCHOBHBIE pa3Mephl

®opmbl MeTasuyeckre (KOKuIN). TexHuueckue TpeOoBaHus
N3noxHuLEl HeHTpoOexxHble. TexHuueckre TpeOoBaHus
Jeranu u mpucmnocoOseHust npecc-(hopM JUTst BEITUIABISIEMBIX MOZETIEH

Mogaenu v nuThl
KommekTsl MonenbHble. YKIOHBI (OPMOBOYHBIE, CTEP)KHEBBIE 3HAKH,
JIOITyCKH pa3MepoB
Kommnexts! MmozensHble. Hopmbl TOUHOCTH
KoMiuiekTsl MoziesIbHBIE AepeBsHHBIE. TeXHUYECKUE YCIOBUS
Smpku  cTEp)KHEBbBIE WM MOJENM  JIMTEHHBIE  METaJUIM4ECKHE.
[ITepoxoBaTOCTH MOBEPXHOCTH
Mognenu nuTeliHbIe U SLUIMKU CTEP/KHEBBIE IUIACTMACCOBBIE. TEeXHUUYECKHE
TpeOOBaHMs
Sk cTep’KHEBbIE MeTalInueckue. TexXHn4eckue TpeOoBaHMs
Monenu nuteiiHble MeTauinueckue. TexHuueckue TpeOoBaHUS
[TnuTel MOJieNIbHBIE METAUINYECKHUE JJI BCTPAXMUBAIOLIMX (POPMOBOUHBIX
JIUTEUHBIX MAIIH
ITnuter mogenbHble. Tunel. OcHOBHBIE pa3Mepbl. TeXHUUECKUE YCIOBUS
IInmuTel MOIENBHBIE CO CMEHHBIMU JEPEBSHHBIMU BKJIAABIIIAMHU IS
BCTPSAXMBAIOIUX (POPMOBOYHBIX MAIINH

ITnute! nogonounsie. KoHCTpyKuus U pasmepbl

IInuTel nogonoyHsle. TeXHUYECKUE YCIOBHS

Onoku
Onokwu nuteitHble. TUITBI 1 OCHOBHBIE pa3MephI
Onoku IUTEHHBIE LEIBHOJIUTBHIE CTAJbHbIE W 4YyryHHBIE. TeXHUYECKHE
TpeOOBaHU
Onoku IuTEHHbIE 1EIBHOJINTHIE CTAJBHBIE U 4YyryHHbIE. KOHCTpykunsa u
pazMepsbl
Onoku IUTEHHBIE LEIbHOIUTHIE U3 ATFOMUHUEBBIX U MarHUEBBIX CIUIABOB.
KoHncerpykuus u pazmepsl
Onoku IUTEHHBIE LEIbHOIUTHIE U3 ATFOMUHUEBBIX U MarHUEBBIX CIUIABOB.
Texuuueckue TpeOOBaHUS
Onoku IUTEHHBbIE CBapHBIE U3 JUTHIX CTAJIBHBIX 3J€MEHTOB. KoHCTpyKIMs
U pa3Mepsl
OnoKM JTUTEWHBIE CBAPHBIE U3 JIUTHIX CTAJIBHBIX 3JIEMEHTOB. TeXHUYECKHe
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TpeOOBaHMS

OTINUBKHU U3 PAa3JIMYHBIX CIIJIAaBOB

I'OCT 977-88 —
I'OCT 1215-79 —
I'OCT 1412-85 —
I'OCT 1585-85 —
I'OCT 7393-85 —
I'OCT 7769-82 —

I'OCT 19200-80 —
I'OCT 21357-87 —

I'OCT 26358-84 —
I'OCT 26645-85 —

I'OCT 28394-89 —

I'OCT 493-79 -
I'OCT 613-79 -
I'OCT 614-73

I'OCT 1020-77
I'OCT 1583-93 —
I'OCT 2856-79 —
I'OCT 2581-78 —
I'OCT 17328-78 —
I'OCT 17711-93 —

I'OCT 12.0.002-74 —
I'OCT 12.0.003-74 —

I'OCT 12.1.001-89 —
I'OCT 12.1.004-85 —
I'OCT 12.1.007-76 —

I'OCT 12.1.010-76 —
I'OCT 12.1.019-79 —

I'OCT 12.1.030-81 —
I'OCT 12.1.041-83 —

I'OCT 12.1.044-89 —

I'OCT 12.1.114-82 —
I'OCT 12.2.003-74 —

I'OCT 12.2.046-80 —

I'OCT 12.2.093-83 —

OTtnuBkM cranbHble. O0IIUE TEXHUYECKHE YCIOBUS

OTnuBKH U3 KOBKOTO uyryHa. OO0IIMe TEXHUYECKUE YCIOBUS

UyryH ¢ miIacTUHYATHIM rpaduTom A7 OTIUBOK. Mapku

YyryH aHTHQPUKITUOHHBIN IS OTIIMBOK. MapKu

UyryH ¢ mapoBUIHBIM rpaduUTOM AJIsl OTIMBOK. Mapku

UyryH JerHpoBaHHBIM [UIsi OTJIMBOK CO CIEHHAIBHBIMU CBOMCTBaMHU.
Mapxku

OTIMBKY W3 9yTyHA U CTATH. TepMUHBI B OTIpE/IeIICHUS AePECKTOB
OTJIUBKY U3 XJIAIOCTOMKONW U U3HOCOCTOMKOU cranu. OO0LIMe TEXHUYECKUE
yCIIOBUS

OtnuBky U3 uyryHa. OOmire TeXHUYECKUe yCIOBUS

OTJIMBKM U3 METAJIOB U CILIaBOB. J{OIyCKH pa3MepoB, MacChl U MPUIYCKH
Ha MEXaHUYECKYI0 00pabOTKy

UyryH ¢ BEpMUKYJISPHBIM TpapUTOM I OTIUBOK. Mapku

IIBeTHBIEC CIUTaBbI
BbpoH3bl 6e30510BsIHHBIE JTUTEHHBIE. Mapku
Bpon3bl o510BAHHBIE TUTEHBIE. Mapku
BpoH3BI 0JIOBSHHBIE B UylIKaX. TeXHUYECKHE yCIOBUS
JlaTtynu nureliHble B 9ymkax. TeXHUUecKue yCcaoBus
CrnaBel aIOMUHHUEBBIC JTUTEHHBIE. TEXHUYECKUE YCIOBHS
CrinaBbl MarHueBble IMTeHHbIE. Mapku
CraBel MarHMeBbI€ B UylIKaX. TEXHUYECKUE YCIOBHS
Bbpon3bl 6€30510BSHHBIE JTUTEHHBIE B UyIIKaX. TeXHUUECKHUE YCIOBUS
Jlarynu nureiinbie. Mapku

be3omnacHOCTh KU3HEAEATENbHOCTH

CCBT. OcHOBHBIE NOHSTHS, TEPMUHBI M OIPEECIICHUS

CCBT. OnacHele U BpeAHbIE TPOU3BOACTBEHHBIE (PAKTOPHI.

Knaccudukanus

YabTpazByk. O0mme TpedoBaHus 0€301aCHOCTH
CCBT. Iloxapobe3onacHocTh. O01IME TpeOOBaHUS
CCBT. Bpennsie BemectBa. Kiaccuduxamus u oOmwe TpeboBaHUs
Oe3omacHoCTH
CCBT. B3psiBoOe3onacHoCTh. O01mme TpedoBaHmMs
CCBT. Dnekrpobe3omacHocTh. OOmmMe TpeOOBaHUS W HOMEHKJIATypa
BUJIOB 3aIIIUTHI
CCBT. Dnekrpo0Oe30nacHOCTh. 3alIUTHOE 3a3eMJICHHUE, 3aHyJICHUE
CCBT. IloxapoB3pbIBOOE30MACHOCTh  TOprounx  mbuied.  OOmwme
TpeOOBaHU
CCBT.  IloxapoB3pbhIBOOE30MACHOCTh  BEIIECTB W MaTepHAJIOB.
Homenkiarypa nokasaresneir 1 METO/IbI UX OTIPEIeICHUS
CCBT. Texnuka noxapHas. O603Ha4eHHsI YCIOBHbIE rpaduueckue
CCBT. Oo6opynoBanue mnpou3BojcTBeHHOE. OOmue TpeOOBaHMS
0e30macHOCTH
CCBT. OobGopynoBanue i JHTEHHOTO NPOHM3BOACTBA. 1peOoBaHUS
0e30macHOCTH
CCBT. ABTOMaTH3MpPOBaHHBIE KOMIUIEKCHI 00OPYIOBaHUS IJISl JIUTEHHOTO
MIPOU3BOJICTBA
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I'OCT 12.2.099-84 —
I'OCT 12.3.002-74 —
I'OCT 12.3.024-80 —

I'OCT 12.3.027-81 —
I'OCT 12.4.009-83 —

CanlluH
2.2.1/2.1.1.567-96 —
CanlluH
2.2.4.548-96 -
CHullI 2.04.05-91 —

CCBT. Arperatsl 1y BbITUTaBKH cTainu. O0mue TpedoBaHus 0€30MacCHOCTH
CCBT. IIpoueccs! mpousBoacTBeHHbIE. OO1IME TpeOOBaHMS O€30MaCHOCTH

CCBT. UzroroBnenue GopM U CTEpKHEH M3 MECUAHO-CMOJISTHBIX CMECCH.
TpeGoBanwust 6€30MaCHOCTH

CCBT. Pabots! nuteitabie. TpeboBaHus 6€30MaCHOCTH

CCBT. Iloxapnass TexHuKa i 3alIUThl 00BbEKTOB. OCHOBHBIE BUJIBI,
pa3MerieHue u o0CIyKUBaHUE

CaHuTapHO-3aIIUTHBIC 30HBI M CAHUTAPHAS KJIACCU(DUKALNS TPEIIPUITUH,
COOpYKEHMI U UHBIX 00beKTOB. Mun3apas Poccun

['uruennueckue TpeOOBaHUS K MUKPOKIMMATY IPOU3BOJCTBEHHBIX
OMEIICHUN

OToruieHne, BEHTWISALUS U KOHIUIIMOHUPOBAHUE
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