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IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUAI 110 OOII

Kon
pe3yJabTara

Pe3yabTart 00yueHus
(BBIIMYCKHMK J10JIZKeH ObITH TOTOB)

OoueKkynomypnsle KOMnemeHyuu

P1

CrocoOHOCTh TMPUMEHSATh 0a30Bble W CHEIHAIBHBIC 3HAHUA B O00JacTH
MaTeMaTHYeCKUX, CCTCCTBCHHBIX, T'YMAHHTAPHBIX M DKOHOMHUYECKHX HAyK B
KOMITJICKCHOW WH)XEHEPHOUW JEATeIbHOCTH HAa OCHOBE IICJIOCTHOW CHCTEMBI
HAYYHBIX 3HAHUN 00 OKPYKAIOIIEM MHUPE.

P2

JleMOHCTpUpOBaTh IOHUMAHKUE CYIIHOCTH M 3HaYE€HUS MHPOPMAIIUN B Pa3BUTHH
COBPEMEHHOTO OOIIEeCTBa, BIIAJCHUE OCHOBHBIMH METOJAMH, CIOCOO0aMH U
CPEICTBAMH MOJIYYCHHUS, XpaHEHUs, TIepepabOTKN HHPOPMALIUN; UCTIOIB30BaAHHE
JUUIA peH_IeHI/IH KOMMYHI/IKaTI/IBHbIX 3a1a4 COBpeMeHHBIX TCXHUYCCKUX CpCI[CTB nu
UH(POPMAITMOHHBIX TEXHOJIOTHH.

P3

CriocoOHOCTh CaMOCTOSITENIFHO TPHMEHSATh METOAbl W CPEICTBAa ITO3HAHMSA,
00y4YeHHsI 1 CAaMOKOHTPOJIsl, 0CO3HABATh NMEPCIEKTUBHOCTh UHTEIIEKTYaIbHOTO,
KYJAbTYPHOTO,  HPaBCTBEHHOIO,  (U3UYECKOTO U  Ipo(eCCHOHAIBHOTO
CaMOpa3BUTHSI U CAMOCOBEPILICHCTBOBAHUS, YMETh KPUTUYECKU OLIEHUBATH CBOU
JIOCTOMHCTBA U HEAOCTATKU.

P4

CriocoOHOCTD 3(1)(1)6KTI/IBHO pa60TaTL WHAUBUAYAJIBHO W B Ka4E€CTBC 4YJICHA
KOMaHAbI, ACMOHCTPUPYA HABBIKKM PYKOBOACTBA OTACIbHBIMU TI'PYIIIIaMU
I/ICHOHHI/ITeﬂeﬁ, B TOM YHUCJIC HAA MCKIAUCHUIUIMHAPHBIMU IIPOCKTAMHU, YMCTb
MNpoABJIAITE JIMYHYIO OTBETCTBCHHOCTB, IMPUBCPIKCHHOCTDH HpO(i)CCCHOHaHBHOIZ
OTHKC U HOPpMaM BCACHUA HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

PS

ILGMOHCTpI/IpOBaTB 3HAaHUC IIPABOBbLIX, COLOUAJIIBHBIX, OJOKOJIOIHYCCKUX H
KYJIBTYPHBIX ACIICKTOB KOMILJIEKCHOM I/IH)KeHepHOI\/'I ACATCIIBHOCTH,
OCBCAOMJIICHHOCTDb B BOIIpOCax OXpaHbI 310pOBbA, 0e30IMacCHOCTH
KHU3HCACATCIIBHOCTH n Tpyda Ha MAaIIMHOCTPOUTCIIbHBIX u
CTPOUTCIIbHO-MOHTAKHBIX ITPOU3BOJACTBAX.

P6

OCYH_IGCTBJ'ISITI) KOMMYHUKAllUU B HpO(I)eCCHOHaHLHOﬁ cpelac U B O6H_IeCTBe B
eJIoOM, B TOM YHCJIC HAa HHOCTPAHHOM A3BIKC; aHAJIM3UPOBATH CYIICCTBYIOIYIO U
p83pa6aTBIBaTI> CaMOCTOATCIIBHO TCXHUYCCKYO JOKYMCHTAIIUIO; YCTKO U3JIaraTb
U 3alyiarb pe3ylIbTaThbl KOMILJIEKCHOM HH)KeHepHOﬁ ACATCIBHOCTH Ha
NpeANIpUATUAX MAIIUHOCTPOUTCIIBHOI'0, CTPOUTCIIbHO- MOHTAXXHOT'O KOMILJICKCA
1 B OTPACJICBLIX HAYYHBIX OpTaHU3alUAX.

Hpod)eccuonaﬂbnbw Komnemenuuu

p7

VYMeHH€E HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHbIX IUCHUILINH,
MCTOABI MATCMATUYCCKOI'O aHAJIN3a U MOACIINPOBAHUSA, OCHOBBI TCOPECTUUCCKOT'O
U  SKCICPHUMCHTAJILHOTO HUCCIENOBAaHUSI B  KOMILIEKCHOM HH)KCHCpHOﬁ
ACATCIIBHOCT € NTCJIBIO MOACIUPOBAHUA OOBEKTOB M TEXHOJOTHYECKHX
nmponecCoB B MAIMHOCTPOCHUU, UCIIOJIB3Yyd CTAaHAAPTHBIC IAKCThl U CPCACTBA
ABTOMATU3HUPOBAHHOTO HNPOCKTHUPOBAHUA MaMHHOCTPOHTCHBHOﬁ n CB&pO‘-IHOfI

MMPOAYKIHH.

P8

VYMmenue oOecreunBarh CO6J'IIO,ZL€HI/IC TEXHOJOTHMYECKON JTUCHMUIUIMHEIL npu
HW3TOTOBICHUM H3ICIUN MAalIMHOCTPOUTCIIBHOI'O U CBAPOYHOT'O IMPOU3BOACTBA,

2




OCBanMBaTh HOBBIC TEXHOJOTHMUYECKHE IMPOIECCHl MPOU3BOJACTBA IMPOAYKIIUH,
MIPUMEHSATh METOJIbI KOHTPOJIS KaueCTBa HOBBIX OOpa3IlOB M3JEIUN, MX Y3JIOB,
JIeTaJIe U KOHCTPYKIUM.

P19

CrocoOHOCTh  OCBaMBaTh BBOAMMOE HOBOE OOOpYyIOBaHHE, IPOBEPATH
TEXHHYECKOC  COCTOSSHME W OCTarOYHbId  pecypc  JIEHCTBYIOIIETO
TEXHOJIOTHYECKOTO O0OPYIOBAaHUS W KOHCTPYKIUH CTPOHMTEIHHO-MOHTaKHBIX
00BEKTOB, B cirydae HEOOXOIUMOCTH o0ecreunBaTh
PEMOHTHO-BOCCTAHOBUTEIIbHBIC PabOThl Ha MPOM3BOJACTBEHHBIX Yy4acTKax
HPEIITPHSITHS.

P10

VYmenue IMPOBOJUTH SKCIICPUMCHTHI 110 3aJaHHBIM MCETOJUKaM C O6pa6OTKOI\/'I u
aHaJIUu30M PE3YIbTAaTOB, IPHUMECHATHL MCETOAbl CTaHAAPTHBIX HCIIBITAHUH 110
OIIPECACIICHUIO (bI/ISI/IKO'MeXB,HI/ILIeCKI/IX CBOMCTB ¥ TEXHOJIOTHYECKUX ITOKa3aTeaeH
HCIIOJIb3YCMbBIX MATCPUAJIOB U I'OTOBBIX I/I3,I[CJ'II/II7L

P11

YMeHHe MPOBOIUTH MPEABAPUTEIILHOE TEXHUKO-3KOHOMUYECKOEe O0OCHOBaHUE
MPOEKTHBIX PEHICHU, BBIMOIHATh OPraHU3alMOHHO-TUIAHOBBIE PACYETHI I10
CO3/IaHUI0 WJIM PEOpraHM3alli TMPOU3BOJCTBEHHBIX YYaCTKOB, IJIAHUPOBATh
paboty mepcoHana u (OHAOB OIJIATHl TPyHda, MPUMEHSTh MPOTPECCUBHBIE
METO/Bl JKCIUTyaTallid TEXHOJOTHYECKOTO OOOpYIOBaHHS MPU H3TOTOBICHHUH
U3JIENIUNA MAIIMHOCTPOEHUS M CBAPOYHOTO MTPOU3BOJICTRA.

P12

YMeHue TmpUMEHSATh CTaHAapTHbIE METOJbl pacyera Jerajel u  y3J0B
MAaIIUHOCTPOUTEIbHBIX 178631 () 1317 u KOHCTPYKIIHA, BBITIOTHSATD
MPOEKTHO-KOHCTPYKTOPCKHUE  paboTel U OQOpMISATH  MPOCKTHYIO U
TEXHOJIOTMYECKYIO JOKYMEHTAIIMIO COOTBETCTBEHHO CTaHIapTaM, TEXHUYECKHUM
YCIOBUSIM U JAPYTUM HOPMATUBHBIM JIOKyMEHTaM, B TOM 4HCIE C
UCIIOJIb30BaHUEM CPEJICTB aBTOMATU3UPOBAHHOTO TPOSKTUPOBAHUS.

P13

I'oTOBHOCTH COCTaBIIATH TEXHUYCCKYIO HNOKYMCHTALIUIO (I‘pa(bI/IKI/I pa60T,
HHCTPYKIIMHU, CMCThI, IUIAHBI, 3asBKW Ha MaTc¢puajibl " O60py,HOBaHI/Ie),
BBITIOJIHATDb pa60TLI o CTaHAapTHU3alluu, TEXHHUYECKOM IIOATOTOBKE K
CepTI/I(l)I/IKaI_II/II/I TEXHUYCCKUX CPCACTB, CUCTCM, IPOLCCCOB, 060py,Z[0BaHI/ISI n
MaTepualios, OpTaHHU30BbIBATH MCTPOJIOTHUICCKOC o0OecrieueHue
TEXHOJIOTUYCCKUX MPOLCCCOB, NMOATOTAaBINBATL JOKYMCHTAIIUIO JIA CO3OAHUA
CUCTCMbI MCHCIDKMCHTA KaU€CTBA Ha IIPCAIIPUATHUU.

P14

CnocoOHOCTh y4yacTBOBaTh B palbOTe HaJl HWHHOBAIIMOHHBIMHU TMPOEKTAMH,
UCTIONB3Ys 0a30BbIE METO/IBI UCCIIEIOBATELCKON IEATEIbHOCTH, OCHOBAaHHBIE Ha
CHCTEMATUYECKOM A3y4YECHUN Hay4YHO-TEXHUYECKON uH(popMaluu,
OTECYECCTBCHHOI'O 1 3apy6e>KHor0 OIIbITA, MPOBCACHUHN IMTAaTCHTHBIX HCCHCHOB&HHﬁ.

P15

YMeHne NpPUMEHSTh COBPEMEHHBIE METOABI Uil pa3pabOTKU MalOOTXOMHBIX,
SHEProcOEPErarouX W OKOJOTMUYECKH YHCTBIX MAIIUHOCTPOUTEIBHBIX U
CTPOUTEIILHO-MOHTXHBIX ~ TEXHOJIOTHH, 0OECIeYnBalOmMUX O€30MacHOCTh
JKU3HEJEATEIIbHOCTH JIFOJIEW U MX 3aIIUTY OT BO3MOXHBIX MOCIEICTBUI aBapHid,
KaTa- CTpop U CTUXUMHBIX O€ACTBHI, YMEHHE NPUMEHATH CIIOCOOBI
PaIMOHATBPHOTO MCIIONB30BAHUS CHIPHEBBIX, YHEPTETUUECKUX U JIPYTHX BHUJIOB
PECYPCOB B MAIlIMHOCTPOECHUH U CTPOUTEIHCTBE.
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Ilepeuenb  mopJIesKAIMX  MCCJIEAOBAHMIO,

NMPOEKTHPOBAHUIO H Pa3paboTKe BONPOCOB

(aHaﬂumultecme 0630p no JjumepamypHbliM - UCOYHUKAM C Yelblo
BbISCHEHUsL OOCMUICCHULL Mupoeoﬁ HAayKu mexsuku spacc.MampueaeMOli

()6/161(3}1’[14,’ noCmaHoeka  3a0auu ucczzedosanu;z, npoekmupoeaHrus,

KOHCMPYUPOBAHUSL, codepoicanue npoyeoypbl uccnedosamis,

NPOEKMUpO6anUs,  KOHCMPYUPOBAHUS, — 0OCYHCOeHUe — pesyibmamos

BbINOJIHEHHOU  pabomvl, HAUMEHOBAHUE  OONOJIHUMENbHbIX PA30el08,

noonexcawjux paspabomxe, 3aK0ueHue no pabome).

O0630p HAayYHO-TEXHUYECKON JUTEPATYPHI,
orpesiefieHUe TUIAa MPOU3BOJICTBA, AHAIU3
KOHCTPYKIIMH JI€TAJIU HAa TEXHOJIOTMYHOCTb,
BbIOOp MCXOAHOW 3aroTOBKH, COCTaBJICHUE
MapuipyTa oIepaluii, pa3MepHbIid aHaIu3
TII, pacueT npumycKoB U TEXHOJIOTHYECKHUX
pa3MepoB, pacueT PEXKUMOB pe3aHus U
HOpM BpEMEHU, KOHCTPYHUPOBaHUE
CHEIMAIbHOTO  MPHUCIOCOONEeHUs s
oIepaluy CBEpPJICHHUS.

Ilepeyennb rpadguyeckoro marepuasia

(C moyHbILM YKA3aHUEM 00s3amenbHbIX Yepmedicell)

Yeprex neramm (1 muct dopmara A3),
pa3mepHbiii aHanu3 (1 muct dpopmara Al),
cnpoekrupoBanubiii TII (3 mucra gpopmara
Al), cOOpOYHBIH YEPTEXK CIECHHAITBHOTO

npucnocobnenus (1 muct popmara Al).

KOHchILTaHTbI 110 pasjaejiaMm Bbll'[yCKHOi;l KBaJIH(l)I/IKaIII/IOHHOﬁ paﬁonﬂ

(c ykazamnuem pazoenos)
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Pedepar

BrimyckHas kBanmmdukanrnonHas padota conepxut 108 cTtpanwui, 25 puCyHKOB,
10 taGwl.

KiroueBble ciioBa: TEXHOJIOTMYHOCTb, Oa3WpoOBaHUE, OINepanus, LIWIAHID,
OCHACTKa.

[lenp gurmuioMHONW paboOTHI: pa3paboTKa TEXHOJOTHYECKOTO Mpolecca
W3TOTOBJICHUS LIMIIMHJPA.

B mpouecce ucciieqoBaHus BBINOIHEHBI: Pa3MEpPHBIM aHaIu3, ONpPEICICHHE
JOMYCKOB W TPHUITYCKOB, NOAOOpaHbl PEXUMBI pE3aHUs, HA3HAYEHBl HOPMBI
BPEMEHHU, KOHCTPYHUPOBAHUE OCHACTKH U aHAJIU3 MOTYYEHHBIX PE3YIbTATOB.

OO0nacTh NPUMEHEHUS: TEXHOJIOTMUECKUI MPOLECC U3TOTOBICHUS LIMIIMHIPA,
OyoeT MNpeACTaBIsATb  HHTEpPEC I IPOU3BOJACTBEHHBIX  KOMITAHMIA.
OxoHOoMHYEeCcKas 3P(HEKTUBHOCTH/3HAYUMOCTh PadOThI: TOAOOpaH ONTUMAIbHBIN
BapUAHT JUIsl M3TOTOBJICHUS JaHHOM J€Taju, YAOBJIETBOPSIOUIUNA BCEM

TPEOOBAHUSIM.
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Texnuueckoe 3aJaHue

Pa3zpaboTarh TeXHOIOTHYECKHI TTpoTiecC W3roToBIeHus IuanHapa (Pucynok 1).
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BBenenue

CoBpeMeHHOE MalIMHOCTpoeHne B Poccum 3HAYUTENBHO OTIMYAETCS OT
MAIIMHOCTPOCHUS COBETCKUX BpeMeH. OHO OTIMYAETCsl HE TaKOM MacCOBOCTHIO,
OoNplIO  THOKOCTHIO W TOBCEMECTHOMY BHEIPEHHIO  KOMITBIOTEPHBIX
TEXHOJIOTUA HAaYMHAsg C TOATOTOBKM MPOU3BOJICTBA M 3aKaHYMBAas TOTOBOM
npoaykuuei. [losBUINCh HOBbIE MaTepuaibl U TEXHOJIOTHH UX M3TOTOBJICHUS U
MeXaHU4YeCKOH 00pabOTKU. 3HAYUTENHHO YBETUYMIACH MPOU3BOAUTEIHLHOCTD H
KaueCTBO Tpyla Ha TMPOM3BOJCTBE 3a CUET HCIIOJIB30BAaHUS TMPOMBIILICHHBIX
poOOTOB W 0oJiee BBICOKMX PEXKUMOB O0paOOTKHM pe3aHueM. Y3Jbl C
MEXaHUYECKUM YITPABICHUEM ITOCTENEHHO MEPECTPOIINCH Ha AIIEKTPOHHBIE, YTO
MO3BOJIMJIO  3HAYUTEIIbHO  YMEHBIIUTH  MPOM3BOJICTBEHHBIC  IUIOIIATU
POU3BOJCTBA. B 3THX YCIOBUSAX CTal0 BO3MOXHO OY€Hb A(P(HEKTUBHO
MPOM3BOANTG MAIIMHOCTPOUTENBHYIO TIPOAYKIIMIO BBICOKOTO KadecTBa 3a
MUHUMAaJIbHOE BPEeMsI U TIPH MUHUMAJIBHBIX 3aTpaTax.

[leapt0  AaHHOTO  TEXHOJOTMYECKOTO  NPOEKTa  ABIAETCS — pa3padoTKa
TEXHOJIOTUYECKOTO  @Ipolecca  u3rotoBieHus  geranu  «ummHmp» ¢

BbIICTICPCUYMNCIICHHBIMHA Tp€6OBaHI/I$IMI/I K COBPpEMCHHOMY MAIIMHOCTPOCHHUIO.
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1.TEXHOJIOI'MYECKASA YACTD
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1.1 Onpenesienne TUNA MPOU3BOACTBA
Tun mpousBoAcTBa onpeaesieM o Ko3GGUIMEHTY 3aKpeIUICHUs OTepariuii,

KOTOPBIN HAXOIUM I10 hopMyIe:

rae t, — TaKT BBITyCKa JIeTaau, MUH;
T.,— cpenHee WTy4YHOE BPEMS, MUH.

TaxT BeIMyCKa JIeTaliu ompeaesieM mo Gopmyrie:

rie F, — ronoBoit hoH BpeMeHu paboThl 000PYIOBaHUS, MUH.;
N, — romoBast mporpaMma BbIITyCKa JETaJIEH.
T'ogoBoii hona BpemMeHn paboThl 000PYI0BaHUS ONPEAEIISIEM MO Tad. 5
IIPU IBYCMEHHOM pexume padoTsl: F. = 3946 u.

Torna:

. _F _3946-60

’ =157,84 vumn;
N, 5000

CpC}IHCC IOTYYHO — KAJIBKYJSIIUMOHHOC BPEMS HAa BBIITOJTHCHHC onepaunﬁ

TEXHOJIOTHYICCKOIO IIponecca:

n

ZT‘“'"" _67,5

T :i:l

o =9, 64 mumn,
n

rae Ty — IITy4YHO-KaJbKYJISALMOHHOE BpeMs 1-0if OCHOBHOM olepalnuu, MUH.;
N — KOJIMYECTBO OCHOBHBIX OIEpPALUH.

Torna ko3 HULIMEHT 3aKperuIeHHs] Onepaluii:

12



_t, 157,85
3.0 T - 13’5

w

K =16,37

Tak xak 10< K, , <20, TO THII MPOU3BOACTBA CPETHECEPUNHBIN.

1.2 AHA M3 TEXHOJOTHYHOCTH KOHCTPYKIIUM 1eTaJIH
Ha uepresxe geTanu mpencTaBlieHbl BCE BUJIbI, CEUEHUS U pa3pe3bl, HEOOXOUMBbIE
JUIsl BBISICHEHMSI KOHCTpYKUMM AeTanu. Jletanb umeer mpoctyro GopMy U He
MPENICTABISAET OCOOBIX TEXHOJOTMUECKUX TPYAHOCTEH MpU €€ U3TOTOBJICHHH.
OOpaboTka  jgeTaJidi  BO3MOXKHa C  TNPUMEHEHHEM  CTaHJApTHOTO U
CTaHJIaPTU3HPOBAHHOTO PEKYIIETO U U3MEPUTEIHLHOTO HHCTPYMEHTA.
[Ipu npoeKkTUpOBaHUY JETAIH BBIJIEP>KaHbI BCE TPEOOBAHUS CTAH/IAPTOB.

TounocTth Pa3MCPOB U IAPpaMETPhI MICPOXOBATOCTH COITIACOBAHEI.

1.3 Bb100p HCXOAHOM 3aTOTOBKH

C y4eroM TEXHOJOTMYECKHX CBOMCTB Marepuajia JeTaiu (MaTepual
neranu 40X13), e€ rabapurtos, GopMbI U MacChl, TPEOOBAaHUN K MEXaHUUYECKUM
cBOMCTBaM (0COOBIX TpeOOBaHWI HET), a TaKKe THUIIOM MPOU3BOJICTBA

(cpennecepuiiHoe) BRIOMpacM B Ka4eCTBE HCXOMHOM 3arOTOBKH — IPOKAT.

1.4 Pa3pa0oTKa TEXHOJIOTHYECKOI0 MAPILIPYTA U3rOTOBJIEHUS ITUIHHAPA

TexXHOI0TnYeCKU MapuIpyT U3TOTORJICHUS IUJIMH]Ipa MIpeACcTaBieH B Taduiel.

Tabmuma 1.
13



Howmep

Onepanuu

Haumenosanue
U cofiep KaHue
ornepanu u

IICPCXOJI0B

OrnepalluOHHBIN ACKU3

005

3aroToBUTEILHAS

Otpe3zarb
3aroTOBKY,
BBIJICPYKUBAS

pazmep Aor

<\

007

010

Toxkapnas ¢ UITY
1. Iloapesarp

Toper 1,
BBIZICP)KUBAS

pazmep A1

2. Tounts
MOBEPXHOCTH 2,
BBIICPKUBAs

pasmepsl D1 Agp

3. Tounts
MMOBEPXHOCTH 3,
BBIJICPKHBAs

pasmep Dia.

4. Tounts dacky
4, BeIIEpKUBAS

pasmep A13x60°

5. Hape3sars
pe3noy 5,
BBIJICPKIBAS

paszmep Ay

Oy

14




6. TounTh
IIOBEPXHOCTH 0,
BBIJICP)KUBAsT

pasmep Ais D13

7. CBepnuth
oTBepcrTue 7
BBIJICPYKUBAS

pasMep A]_G, D14

8. Cepiuth
oTBepcTHre 8
PYKEHHBIM
CBEpJIOM,

muamerpoM Dis

Oy

015

Toxkapnas ¢ UITY
1. [Tonpesars

TOpen I,
BBIICPKHUBAs

pazmep Az;.

2. Tounth
MOBEPXHOCTh 2,
BBIJIEP/KUBAs

pasmep Dy

3. Touuts
MOBEPXHOCTh 3,
BBIJICPKHBAs

pasMep Azz n D22.

4. Touuth
MOBEpXHOCTh 4,
BBIJICPKIBAS

pasmep Az u Do

02
Oy
Z72.7

15




020

Dpesepag c UITY

1.®peszepoBarhb
noBepxHoctu 1,3
BBIICPKHBAs

pazmep Az,

2.®pe3epoBarh
MOBEepXHOCTh 2,4
BBIJICPYKUBAS

pazmep Asp.

3.®DpesepoBary 4
backu 95,
BBIJICPKaB pasmep
Ass,

/4]2

Asr
@
4 gacku
/ g
w 2

16




4. Csepmutp 4
OTBEPCTHS
muamerpoMm  Dasg,
BBIICPKHUBAs

pasmephbl Asg Asy.

’4]7

025

Tepmuueckas
IIpoussectu

3aKaJIKy 1o
TBepaoctu 45...50
HRC,

030

XOHHMHTOBaHUE

XOHHUHTOBAaTH
OTBEPCTHUE 1,
BBIZICP>KUBAs

nuametp Dsg

Uy

035

lInudosanue
1. [Inudosare
MOBEPXHOCTH 1,

BBLIACPIKHBasd
pasmep Dg;

2. [Inudosare
MOBEPXHOCTh 2,
BBIJICPKHBAs
pasmep Agp

’452

Dy

17




1.5 Pa3MepHbIii aHAJIU3 TEXHOJOTHYECKOI0 NMpouecca.

K1
; Ko K
K, 1 Ks
NN =S
2 FRER
)
Z/2
NE 2
S|
el 12k y 7 891077 }
IR o1 NIRRT
Ay
Zy
Ay
Ay
Ay
Ass
Asy
™ 2y
Ay
Ay
As: p
51

Pucynok 2. - Pazmepnas nenp
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Pucynok 3. - I'pad TexHOMOrMYECKHX pa3MepoB



1.6 HazHauyeHue JOMYCKOB HA TEXHOJOTHYeCKHe pa3Mephbl.
[To TOCT 7505-89 nazHauaeM OCHOBHBIE OTKJIOHEHHS OT (POPMBI MCXOIHOM

3aroToBKHU (MMOKOBKM): p =1,4 mm.

1.7 HazHaueHue 10IMyCKOB HA OCEBBIE TEXHOJIOTHUYECKUE Pa3MEPBI:
1) TA, =a,+p,+&,=0,25+1,4+0,11=1, 76 mm

[ne @ —CTaTMCTHYECKas MOIPEIIHOCTh 00PaOOTKH Ha TOKAPHOM CTaHKE C YILy,
Py— NOTPELIHOCTH (POPMBI, OTYUEHHAs Ha MPEabIAYIIeH onepamuu.
2) TA,=®,=0,25+0,11=0,36

3) TA,=w.=0,25

4) TA;=w,=0,12

5) TA, =01

6) TA, =TK,=0,12

7) TA, =0,12

8) TA, =w,. +¢&,=0,36mum

9) TA, =0,12

10) TA, =TK. =0,12

11) TA, =0,04

12) TA,, =0,04

13) TA, =0,04

14) TA,, =01

15) TA, =0,1

16) TA,, =0,06

20



1.8 Haznauenue AOITYCKOB Ha JTUaAMCTPaJIbHBIC TCXHOJIOIHYCCKHUE Pa3MEPhI

1) TD, =w,+p,+&, =176

FI[e @, —CTAaTUCTHYECKas MNOTPCIIHOCTh O6pa6OTKI/I Ha YHHUBCPCAJIBHOM

TOKApPHOM CTAHKC,

Py— MOTPEIIHOCTH (POPMBI, TOTyYEHHAs Ha 3arOTOBUTENILHON ONepaluu.

2) TD, =0,12
3) TD, =TK, =0,12

4) TD, =TK,, =0,12

5) TD, =0,1
6) TD, =0,1
7) TD,, =0,12

8) TD,, =TK, =0,12
9) TD,, =0,12

10) TD,,=0,1

11) TD,, =TK,=0,02

12) TD,, =TK,, =0,02

21



1.9 Pacyer MUHUMAJIbHBIX NPUIIYCKOB HA TEXHOJIOTHYECKUE pa3Mepbl

1.10 PacueT MUHMUMAIIbHBIX TPUITYCKOB Ha OCEBHIC TEXHOJOTUYECKUE PAa3MEPHI.

1) Zj1min = RZy +hy + 0, =0,1+1,4+0,03=1,53nm

FI[G RZO — MCPOXOBATOCTD, ITOJYYCHHAA HA 3arOTOBUTEIILHOU OIICpaInu;

hO — TOJIIKHA I[e(l)eKTHOFO CJIOs, IMOJIYyYCHHAA Ha 3aroTOBUTEIILHOM OIICpalu,

Py— TOYHOCTh T€OMETPUUYECKOM (DOPMBI TPU TOUCHUHU.

2) Zy1min = RZo + 1y + o, =0,1+1,4+0,03=1,53nm

3) Zeomin = RZy +hy + 0, =0,01+0,02+0,03=0,06.1m

1.11 PacueT MUHUMAaIbHBIX TPUITYCKOB HA IMAMETPAIbHbIE TEXHOJOTUYECKHE

pa3Mepsl

1) 2°mn = 2(R2 +hy +ps’ +&7) =2(0,1+0,14+,/0,0% +0,37%) =1,22

I'me RZ— mepoxoBaToCTh, OTyYCHHAS Ha 3arOTOBHTEIIBHOI OMEPALHHT;

h, — Tonmea nedexTHOrO €10, TOTyYEHHas Ha 3arOTOBUTENIBHOMN OTEPaIHH;
&, — IOTPEIIHOCTh YCTAHOBKU B TPEXKYJIa4KOBOM IIaTPOHE.

2) ZD51min =2(Rz, +h,) =2(0,015+0,025) = 0,08

3) ZDGlmin =2(Rz,+h,)=2(0,015+0,02) = 0,07

22



1.12 PacueT TeXHOJOTHYECKUX Pa3MepPoB

1) Pasmep A, -

/477

’427 2y

PaccunteiBaeM CPCAHCC 3HAYCHUC IIPUITYCKA ZZlcp

7 =7 +w=1,53+0,36=1,89m.

21cp 21min

PaccunTeIBaeM cpenHee 3HaUSHHE TEXHOIOTHIECKOro pasmepa A, .
Ay =P, + 2y, =122+1,89=123,89

OxpymiseM 3Ha4YEHHE TEXHOJIOIMYECKOTO pasmepa A, =124, wm.
BrlunciisieM HOMUHAJIbHOE 3HAYECHUE NPUITYCKA  Z,,

Zy=A;—Ay :124—0,36 _122—0,36 = 2f33§SMM-

2) Pasmep A,
| /407 —
Zy A 7

PaccumThiBaem cpeqHee 3HaYCHHE MPUTTYCKa  Zuce

TA,+TA;, g, 1764036, o

Z11cp = Ziamin

PaccunThiBaeM CpeiHee 3HaY€HHE TEXHOIOTUYECKOTo pasmepa Ay,

Avcr = Pucp + 21y, =123,89+ 2,59 =126, 48um.

23



OKpyIyseM 3Ha9€HNE TEXHOIOTUYECKOTO pasmepa Ay, =127, um.

BbruuciseM HOMUHAIIBHOE 3HAYCHHUE NPHUITYCKa  Z,, .
2, = A, — A, =127 s —124 =395 .

3) Pasmep 4,=K, =20,

4) 4, =K, =122,

5) 4,=K,=2,

6) Pasmep A4,,:

Ay = Ay, —K,,, =122-12,885=109,115

AiZ = 110—0,25

7) Pazmep A;:
A =Ky =345
8) Pazmep A4, :
A, =K, =122,
9) Pasmep 4,,:
Ay =Kg=24
10) Pazmep A,,:
Ay =K =5,

11) Pasmep 4, :

24



Zﬁlcp - Z61min

Agy,y = Ay, + Zey,, =109,115+0,225 =109, 34

TAy +Tdy o 7, 0.25+0,06 o0

OkpyrisieM 3Ha4€HUE TEXHOJIOTNYECKOTo pasmepa Ay =109,3

BrrauciseM HOMUHAIBHOE 3HAUCHHUE IIPpHUITyCKa

lg = A.LZ - A31 :110—0,25 —109, 3—o,oe =0, 7tg:gg

1.13 PacueT quamMeTpaabHbIX TEXHOJOTHUECKUX Pa3MepOB

D
1) PaccuuThiBaeM cpejiHee 3HAYCHHUE PUITYCKA  Z21p

S
0[77
R e S
il i,
i —rA £21
zlecp =z) TDy +TD, =1, 22+M ~-216

PaccunteiBaem cpeHee 3HaUEHUE TEXHOJIOTHYECKOTO pasmepa Dy, -
Doy = Doy + 23y, =33+ 2,16 = 35,16 mm.

OxpymiseM 3Ha4YCHUE TEXHOIOTMYECKOTO pasmepa Dy, =36, .
BrluunciisieM HOMUHAIBHOE 3HAYCHHUE TIPUITYCKA  Z,)

D _ n+012
iy = D01 - D21 = 36—1,76 _34—0,12 = 2—1,76

D
2) PaccuuThIBaeM cpeHEe 3HAUYCHHE MPUITYCKA  Zsio

b 5]

25



D D +TD51 +TD15

51p = Z51min

0,02+0,1

z =0,08+ =0,14

PaccunteiBaeM CPCAHCC 3HAYCHUC TCXHOJIOTHYCCKOI'O pa3MEpa DSle .

D5 D15¢p + ZSlcp = 8) 922 + 0) 14 = 9, O62MM.

1lep =

OxpyrisieM 3Haue€HUE TEXHOJIOTHIECKOTo pazmepa D, = 9% .
BrrancnsieM HOMUHAIBHOE 3HAUCHUE TIPUITyCKa  Z)

Zle = D15 - D51 =0, 05t8:%)2

D
3) PaccuntreiBacM CpCAHCC 3HAYCHUC ITPUITYCKa Zslcp :

0,02+0,12

D D +TD61 +TD11

61cp = Zo1min

z =0,07+ =0,15

PaccunteiBaeM CPCAHCC 3HAYCHUC TCXHOJIOTHYCCKOI'O pa3McEpa Dl

Dl Dﬁlcp + ZGle = 25 + 0115 = 25, 15]W|/l.

ip —
OxpymiiseM 3Ha4CHUE TEXHOIOIMYECKOTo pasmepa D, =25,2 o um.
BrrancisieM HOMUHAIBHOE 3HAYCHUE TIPUITYCKA 7 :
Zg =Dy, — Dy, =25, 2 0252550, =0, ngiégMM-

4) Dis =Ky =16,5 4

5) Dis =K, :10—0,36

6) Dzz = Ks 21870,43

7) D61 = K14 = 254),52

lep :

26



1.14 Bb1060Op cpecTB TEXHOJOTHYECKOr0 OCHAIIEHUS

1.MHororeneBoit Tokapubiid cranok ¢ YITY HAAS TL-1.

Tab6mn. 2. Texunueckue XxapakTepuCTUKH TokapHoro ctanka ¢ YITY HAAS TL-1.

HavmeHoBaHMe napameTpa BennuuHa
Makc. ycTraHaBIMBaeMbIi THaMETp HaJl CTAHUHON, MM 508
Makc. ycTaHaBIMBAaEMbIN THaMETp HaJ KAPETKOMU, MM 279
Makc. o0pabarpiBaeMblii TuaMeTp (3aBUCUT OT 406
pestenepxaresns), MM
Makc. nHa 06paboTku (6€3 marpoHa), MM 762
Juametp 3-X Ky/lIauKoBOTO MaTpoHa, MM 300
Makc. yacToTa BpalleHus MIITUHENs, 00/MUH 4000
MakcumalbHbIA Kpy TSI MOMEHT, Hm 146
MakcumaipbHast MOITHOCTh IIIHHAEIA, KBT 11
[Tepememenue mo ocu X, MM 203
[lepemenienue no ocu Z, MM 762
O06bem 6axka COX, i 76
OpueHTHPOBOUHAsI Macca CTaHKa (3aBUCUT OT 2225
KOMITJICKTAIMH ), KT
KonuyecTBo rHe31 B aBTOMAaTHYECKOM PEBOJIbBEPE, IIT 8

Pucynok 4. - MHoroueneBoi Tokapusiii ctaHok ¢ YITY HAAS TL-1,
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2. MHuoromeneBoit gppesepusiii cranok ¢ UITY HAAS VF-1.

Tabmn. 3. Texuuueckue xapakrepuctuku ppeszepHoro cranka ¢ UITY HAAS VF-1.

HanmeHoBaHMe napameTtpa BennumnHa
Makc. nepemenieHue mo ocu X, MM 508
Makc. nepemernieHue mo ocu Y, MM 406
Makc. epemerieHue mo ocu Z, Mm 508
MakcuMallbHOE PacCTOSIHUE OT CTOJIA JI0 TOpIia 610
HIITHHACIIS, MM
MuHHMaIbHOE PACCTOSTHUE OT CTOJIA JI0 TOpIia 102
HIITHHACIIS, MM
JliHa cTona, MM 660
Hlupuna crona, MM 356
Makc. Harpy3ka Ha CTOJ (paBHOM. pacIpe/ieiCHHAs ), 1361
KT
Pa3mep xonyca mnunaens 40
MaxkcuMaibHas 4acToTa BPAICHUs IITHHIEIS, 00/MUH 8100
Makc. MOITHOCTD IIIMHHCA, KBT 22,4
122
Makc. kpyTsmui MoMeHT, Hm
Makc. paboune nmoga4uu mo ocsm XY Z, M/MUH 16,5
Makc. Macca HUHCTPYMEHTa, KT 54
OpueHTUPOBOYHAS Macca CTaHKa (3aBUCHUT OT 3550

KOMHJ'ICKTaI_II/II/I), KT

Pucynoxk 5. - MuoromneneBoii ¢pesepnsiii cranok ¢ UITY HAAS VF-1.
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3. YHUBepCcanbHbINA KpyrIonuinQoBaabHblil ctanok 3M151.

Tabmn. 4. TexHudeckre XapaKTepUCTHKH YHUBEPCAIBHOTO

KpyronutdosaisHOro cTanka 3M151.

HaumenoBanue napamerpa Bennuuna
HaunGonpimmii quamerp o0padaTbiBacMoro 300
U3JICTIHS, MM
HauGosbiras pymmaa o0padaTsiBaeMoro 700
U3JICTIHS, MM
Haumenpmmii tuamerp numudoBaHus, MM 10
Haubonbmras Mmacca oOpabareiBaeMoro 55
U3JICIHs, KT
YacToTa BpalieHus MITHHIEIs 1590
numdoBaapHON 0a0KH, 00/MHUH
CkopocTb pe3anus IUH(oBaIBHOTO KPyTa, 50
Mm/c
BennunHa nmomnepeyHoro nepeMenieHus 0,5
numdoBaabHON 0a0KH 32 OMH 000POT
MaxoBHKa, MM
DNEKTPOABUTATEITb IIITHH SIS 10/1500
numdosanpHON 0a0kH, KBT/ 00/MUH
["aGapuTHble pa3mepsl CTaHKa (JUITMHA X 4605
HIMPHHA X BBICOTA), MM 2450
2170
Macca cTaHka ¢ 3JeKTpooOOpyI0BaHHEM U 5600

OXJTAXIACHUEM, KT’

PucyHok 6. - YHuBepcanbHbIN KpyrionuindoBaibHbIN cTaHOK 3M151.
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4. XounHTOBaJIBHEIN cTaHOK E25MM1.

Ta6n.5. Texauueckue XxapaKTepUCTHKU XOHUHTOBaJIbHOTO cTanka E25MM1.

HaumenoBanue napamerpa Bennuuna
JluamMeTp XOHMHTOBaHUS, MM 4.0-25.0
JlmuHa XOHMHTOBaHHMS, MM 130
CKOpOCTh BpallleHHs IIIMHHEIS, 00/MUH 400 - 2000
MakcumalibHasi CKOPOCTh TI0JIauu, M/MHUH 25
MeTton nzmepeHus HU3MEpPEHHE pa3Mepa/u3MepeHne Katnopom
Bec cranka, kr 1500
OOmast BeICOTa, MM 2025

Pucynok 7. - XoHMHTOBaIbHBINA cTaHOK E25MMI.
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5. Topu3oHTanbHBIM  JICHTOYHONWJIBHBIM ~ CTAaHOK  NOPTAJIBHOIO  THIIA
GZ.AA30.4035.
Tab6mn. 6. Texuuueckue xapakTepUCTUKHU [ OpU30HTANBHBIN JIEHTOYHOMUIIBHBIN

ctaHok nopransHoro tuna GZ.AA30.4035.

HaumenoBanue napamerpa Bennuuna
Makc. ceyeHre MaTepuaia Iuam./mpsiMoyr, MM 350/350x400
Pa3mep neHTOYHO-TTMIIBHOTO MOJIOTHA, MM 1.1x34x4115
CKOpOoCTh TOJIOTHA, M/MHH 18/40/70
MoONIHOCTS IJIaBHOTO JABUTATENs, KBT 3
I"aGaputhl, MM 2200x1480x1100
Bec 1250
Tun 3axuma TUIPaBI/ PyIHON

PucyHnok 8. - [Opu30HTaJIbHBIN JIGHTOUHONWIIBHBIA CTAHOK

nopranbHoro Tuna GZ.AA30.4035.
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1.15 Pacuer pe:kMMOB pe3aHust

1.PacyeT pexxuMOB pe3aHus sl OTPE3HOM ONEepaLnH.
1 3aroroBuTenbHas onepanus 1.

Pacuer pexxuMoB pe3aHus I OTPE3HBIX ONEPALUH.
1) 3amaem nomauy mo tabn. 108: S= 500m [ mumn.

2) 3agaem ckopocTh pesanus mo tabm. 109: V =15m/ mun.

3) 3amaem m1yOuHy pe3aHus: t = 66MM

2.Pacuer pexmMOB pe3aHUs Uil TOKapHOW omepamwu. 2 omepamms |
TTOBEPXHOCTb.
TopueBoe ToueHue
1) 3amaem myOuHy pe3aHus: t = 3MM
2) 3amaem momagy: S = 0.2 %.
3) CxopoCTh pe3aHus:
V =114 m/MmuH
n = 1452 06/MUH — yacToTa BpaIEHUS IITHUHICIIA.
4) MoutHoCTh pe3aHus
N = 8,38 kBt
VYcnosue N, = N,11kBt > 8.38kBT  BBINONHSETCS.
Venosue TN, 2N  9,35«Bm >8,38xBm BBINOIHSCTCSL.
I'ne 7=0,85;
N.,, = 11 kBT — HOMUHaJbHAsI MOITHOCTh MHOTOLIEJIEBOIO TOKAPHOTO CTAHKA C

YIry HAAS TL-1.
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Huctpyment: pesen C4-DCLNR-27055-16.
Cwmennas mractuaa: CNMG 16 06 24-PR 4325
3.Pacuer pexxuMoB pe3aHUs IS TOKAPHOW omepauud. 2 omepanus 2
noBepxHOCTh. [IpononbHOE TOUuEHNE
1) 3amaem myOuny pe3anus: t = 1,96MM
2) 3agaeMm nomauy. S = 0,15 mm/006.
3) CxopoCTh pe3aHus:
V =217 m/MuH
n = 2440 06/MHUH — 4acTOTa BpaIICHUS IITTHUHICIIA.

4) MOITHOCTh pe3aHus

N = 7,46 kBt
VYenosue N, = N,11kBT = 7,46, kBT  BBINONHSETCS.
Venosue TN, 2N  9,35xBm >7,46KkBm BBINOIHSACTCSL.
I'me =0,85;
N.n = 11 kBT — HOMUHaNbHAsE MOUTHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
YIry HAAS TL-1.
Hucrpyment: pezerr DCLNR 2020K 12.
Cwmennas muractuaa: CNMG 12 04 08-PR 4325.
4 PacyeT peXUMOB pe3aHusl sl TOKapHOW omeparuu. 2 onepanus 3
NoBEepXHOCTh. [IpomonbHOE TOUueHNE
1) 3apaem niyOuny pezanus: t = 1,3MM
2) 3amaem nomauy : S = 0,2MM/00.

3) CxopoCTh pe3aHusi:
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V =109 m/MuH

n = 1410 06/MUH — yacToTa BpaIllCHUs IITTHHIEIIS.

4) MoutHoCTh pe3aHus
N = 5,93 kBt
VYcnosue N, = N, 11kBT = 5,93,kBT  BBITIONHSETCS.

YcnoBue 77Ncm >N , 9,35kBm > 5,93xBm BBINOIHACTCS.

I'ne =0,85;

Ncm = 11 kBT — HOMHMHaILHAS MOITHOCTb MHOTOICIICBOI'O TOKAPHOI'O CTAHKA C

YIry HAAS TL-1.
HNucrpyment: pezerr SCLCR 2020K 12.

Cwmennas ractuaa; CNMG CCMT 12 04 08-PR 4335.

5.Pacuer pexxuMoB pe3aHuss Uil TOKapHOM omnepauuud. 2 omnepauus 4

noBepxHOCTh. [IpogonbHOE TOUeHNE

1) 3amaem myOuny pe3anus: t = 1,5MM
2) 3amaeM nomauy : S = 0,253mMM/06.
3) CxopocCTh pe3aHus:

V = 188 m/MuH

n = 1360 06/MUH — yacToTa BpaIllEHUS IITTHUHICIIA.

4) MoIHOCTb pe3aHus
N = 5,72 kBt
VYcnosue N, = N,11kBT = 5,72,KkBT  BBIIONHSACTCS.

Venosue TN, =N  9,35kBm >5,72xkBm BBINOTHSIETCSL.

I'ne 7=0,85;
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N.n = 11 kBT — HOMUHaNBbHAsE MOIIHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
YIry HAAS TL-1.
Huctpyment: pesenr QS-SCLCR 2020 09C.
Cwmennas iactuna: CCMT 09 T3 12-PR 4335.
6.Pacuer pexxuMoB pe3aHus A TOKApHOW omepauuu. 2 omepamus S
MOBEPXHOCTb.
Hapezanne pe3n0Ob1
1) 3amaem mryOuHy pe3anus: t = 2MM
2) 3agaeMm nogauy : S = 0,5mMM/06.
3) CxopocCTh pe3aHus:
V =160 m/MuH
n = 2300 06/MHUH — yacToTa BpalllEHUS IITTUHICIIA.
4) MoutHoCTh pe3aHus
N = 4,86 kBT
VYcenosue N.,,, = N,11kBT = 4,86, kBT  BBINONHSETCS.
Venosue TN, 2N ~ 9,35«Bm > 4,86KBm BBINOIHSCTCSL.
I'me n=0,85;
N.n = 11 kBT — HOMUHaNbHAsE MOUTHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
YIry HAAS TL-1.
Hucrpyment: pesen; 266LFA-2020-16.
Cwmennas miactusa: 266LG-16MMO1A150M 1125.
7.PacueTr pexXUMOB pe3aHus JJIsI TOKapHOW omeparuu. 2 onepanus 6

MOBEPXHOCTb.
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ToueHune

1) 3amaem myOuny pe3anus: t = 1,5MM.
3) 3amaem noxauy : S = 0,13MM/06.

4) CKOpOCTh pe3aHuUsL:

V =115 m/mMuH

n = 2100 06/MUH — yacToTa BpallleHUs IITTHHIEIS.

5) MomHoCTh pe3aHus
N = 6,72 kBT
VYenosue N.p,, = N,11kBT = 6,72, kBT  BBIONHSETCS.

Venosue TN, =N ~ 9,35«Bm > 6, 72xBm BBIIOIHSCTCSL.

I'ne 7=0,85;

Ncm = 11 kBT — HOMHMHaILHaS MOITHOCTb MHOTOICIICBOI'O TOKAPHOI'O CTAHKA C

yIry HAAS TL-1.
Hucrpyment: pezerr N123G55-25A2.
Cwmennas utactuna: N123G2-0300-0004-TM 4325.
8.Pacuer pexxnMoOB pe3aHus 7151 TOKAPHOH OTepaliyH.
2 onepanus 7 MOBEPXHOCTb.
CsepiieHue
1) 3amaem myOuny cBepiienus: t = 16MM.
2) 3agaem nopauy : S = 0,27mMM/06.
3) CxopoCTh pe3aHusi:
V =113 m/MuH

n = 506 06/MHUH — yacTOTa BpaIECHUS IITTHHICIIA.
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4) MoutHoCTh pe3aHus
N = 3,52 kBt
VYcnosue N, = N,11kBT = 3,52,kBT BBITIONHSETCS.
Venosue TN, 2N  9,35«Bm > 3,52xBm BBINOIHAETCA.
I'ne =0,85;
Ny, = 11 kBT — HOMUHaNbHAs MOIIHOCTh MHOTOIIENIEBOIO TOKAPHOTO CTaHKa C
YIry HAAS TL-1.

Huctpyment: cepno 860.1-0900-031A0-PM 4234.

9.Pacuer pe:xMOB pe3aHus 17151 CBEPIMIIBHON OMEpaIlny.
2 onepanys 8 MOBEPXHOCTb.
['myGoxoe cBepiieHue
1) 3amaem miryOuny cBepiienus: t = 122MM
2) 3amaem nomavy : S = 0,02mMm/00.
3) CxopoCTh pe3aHus:
V =60 Mm/Mun
n = 2125 06/MUH — yacToTa BpalleHUs IIITHUHICIIA.
6) MomHoCcTh pe3anust
N = 5,52 kBt
VYcnosue N, = N,11kBT = 5,52, kBT  BBIIONHACTCS.
Venosue TN, 2N  9,35«Bm >5,52«kBm BBIIONHSETCSL.
I'ne 7=0,85;

N.n = 11 kBT — HOMUHaNbHAsE MOUTHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
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qIry HAAS TL-1.

WucTpymeHT: cBepiio pyxeitHoe Botek Tum 110-HP.

10.Pacyer pexuMOB pe3aHHs N1 TOKapHOW omepanuu. 3 onepauus 1
MOBEPXHOCTb.
TopueBoe ToueHue
1) 3amaem mryOuHy pe3anus: t = 2MM
2) 3amaeMm nogauy : S = 0,2MM/06.
3) CxopoCTh pe3aHus:
V =114 m/MmuH
n = 1452 06/MHUH — yacToTa BpalllEHUS IITTUHICIIA.

4) MoutHoCTh pe3aHus

N = 8,38 kBt
VYenosue N.,,, = N,11kBt = 8,38, kBT  BBhINONHSETCS.
Venosue TN, 2N  9,35«Bm >8,38xBm BBINOIHSCTCSL.
I'ne 7=0,85;
N.n = 11 kBT — HOMUHaNIbHAsE MOITHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
yIry HAAS TL-1.
Hucrpyment: pezerr DSSNR 2525M 15.
Cwmennas minactuaa: SNMG 15 06 24-PR 4325.
11.Pacyer peXUMOB pe3aHusl JUIsl TOKapHOW omepauud. 3 oneparus 2

MOBEPXHOCTb.
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[IponosbHOE TOUECHUE
1) 3amaem miryOuHy pe3anus: t = 2MM
2) 3agaeMm nomauy : S = 0,292mMM/006.
3) CxopoCTh pe3aHus:
V =208 m/MuH
n = 3540 06/MUH — yacToTa BpallleHUs IITTHHIEIIS.
4) MoutHoCTh pe3aHus
N = 7,73 kBt
VYenosue N, = N,11kBT = 7,73,kBT  BBINONHSETCS.
Venosue TN, 2N  9,35xBm>7,73kBm BBINOIHSACTCSL.
I'ne 7=0,85;
N¢, = 11 kBT — HOMUHaNbHAs MOIIIHOCTh MHOTOIIEJIEBOIO TOKAPHOTO CTaHKa C
YIry HAAS TL-1.
Huctpyment: peszenr CP-25BR-2020-11.
Cwmennas mractuaa: CP-B1108-H3W 4325.
12.Pacder peXWMOB pe3aHUs I TOKApHOW oOIepanud. 3 omeparus 3
MOBEPXHOCTb.
ToueHue
1) 3amaem ryOuny pe3anus: t = 2MM
2) 3amaem nomavy : S = 0,297mMM/006.
3) CxopoCTh pe3aHusi:
V = 186 m/MuH

n = 2840 06/MUH — yacToTa BpaIEHUS IIITTHHICIIA.
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4) MoutHoCTh pe3aHus

N = 8,5 kBTt
VYcnosue N, = N,11kBT = 8,5, kBT BBIIONHSETCS.
Venosue TN, 2N  9,35«Bm >8,5xBm BBINOIHAETCA.
I'ne =0,85;
N:p, = 11 kBT — HOMUHaNbHAs MOIIIHOCTh MHOTOIIEJIEBOIO TOKAPHOTO CTaHKa C
YIry HAAS TL-1.
Huctpyment: pezert DSDNN 2525M 15.
Cwmennas mactuaa: SNMG 15 06 24-PR 4325.
13.Pacyer pexuMOB pe3aHHS MJiA TOKapHOW omepanmuu. 3 omnepauus 4
MOBEPXHOCTb.
ToueHue
1) 3amaem miryOuHy pe3anus: t = SMM.
2) 3amaem nogauy : S = 0,15MM/06.
3) CxopoCTh pe3aHus:

V =199 m/MuH
n = 1908 06/MUH — yacToTa BpallleHUs IITTUHICIIA.

4) MoutHoCTh pe3aHus

N = 6,57 kBt
Ycnosue N, = N,11kBT = 6,57, kBT  BBIMOTHSETCS.
Venosue TN, 2N ~ 9,35«Bm > 6,57KkBm BBIIOMHSICTCSL.
I'ne 7=0,85;

N.n = 11 kBT — HOMUHaNbHAsE MOUTHOCTh MHOTOLIEJIEBOTO TOKAPHOTO CTaHKA C
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YIry HAAS TL-1.
Huctpyment: pesen LAF151.37-25-024A30.
Cwmennas mnactuaa: N151.3-400-30-7P 4225.
14.Pacuer pexxumoB pe3aHusi s (¢pesepHor omepauud. 4 omepanus 1
noBepxHOCTh. ToprieBoe PppesepoBaHue
1) 3amaem myOuny pe3anus: t = 10MM
2) 3anaem mmpuny pesanus: B = 41 Dgpeq, = 38MM
3) 3amaem nomavy Ha 3y0: S = 0.2 ;}—D;.
4) 3ajaeM KOJIMUYECTBO 3yObeB Ppe3bl z = 4 3y6a.
5) CxkopocTh pe3aHusi:
V = 238 m/MuH
n = 1990 06/MHUH — yacToTa BpallleHUS IITTHUHICIIA.

6) MormHoCTh pe3anus

N = 18kBT
VYcnosue Ny, = N, 22kBT > 18kBT  BbINONHSAETCS.
Venosue TN, 2N . 18,7xkBm >18xBm BBINOIHSCTCSL.
I'me n=0,85;
Ny, = 22 KBT — HOMHHAJIBHAST MOIITHOCTh MHOTOIIENIEBOTO (hPE3epHOTO CTaHKA
c UITY HAAS VF-1.

HNucrpyment: uunuuapudeckas ¢ppeza RA390-038M32-17H.

Onepatus 4 MOBEpXHOCTH 2 UCTONB3YET TAKHUE Ke MapaMeTpbl, KaK B IMyHKTe 3.3
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Oneparnys 4 MTOBEPXHOCTH 3 UCIIONIb3YET TAaKKE K€ MMapaMeTPhl, Kak B IMyHKTE 3.3
Oneparnys 4 MOBEPXHOCTH 4 UCIIONIb3YET TaKKeE K€ MMapaMeTphl, Kak B MyHKTE 3.3
Onepanus 4 MOBEpXHOCTH 5 UCIIONB3YET TAKKE K€ ApAMETPBI, KaK B IyHKTE 3.3
15.PacueTr pexMMOB pe3aHusi Jid CBEpPIWIbHOM omnepanuu. 4 omnepauus 6
MOBEPXHOCTb.
Caeprnenue
1) 3amaem miryOuHy cBepiieHus: t = 7MM
2) 3amaeMm nogauy : S = 0,2MM/06.
3) CxopoCTh pe3aHus:
V = 84 m/MuH
n = 2864 06/MHUH — yacToTa BpaIllEHUS IITTUHICIIA.
4) MoutHoCTh pe3aHus
N = 2,86 kBt
VYenosue N.,,, = N,11kBt = 2,86,kBT  BBIONHSETCS.
Venosue TN, 2N ~ 9,35«Bm > 2,86KxBm BBINOIHSCTCSL.
I'ne 7=0,85;
N.n = 11 kBT — HOMUHaNBbHAsE MOUTHOCTh MHOTOLIETIEBOIO TOKAPHOTO CTAHKA C
yIry HAAS TL-1.

Huctpyment: cepno 860.1-0550-019A1-PM 4234.

16.Pacyer pexuMOB I XOHUHTOBaJbHOM omepauuu. 6 omnepanus 1

MOBEPXHOCTb.
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OCHOBHBIE pEeXUMBI Pe3aHUS P XOHUHTOBAHUU:
1) I'nyOuna xonunroanus t=0,05 mwm;
2) CKOpoCTh XOHUHTOBaHUS V,=2(0 M/MHUH;

3) CkopocTh BO3BPaTHO-TIOCTYNATEIILHOTO JIBHYKECHHUS XOHHHTOBaHUS S,,=10

M/MUH,
4) JlaBnenue npu xoHuHroBanuu P=0,5 Mmna

HNuctpyment: bpycku xonunrosaibnbie 130x9x12 63C F180 K 8 V(I'OCT

52587-2006);

17.PacueT pexxuMOB pe3aHus sl KpynionuindoBabHON ONepaliuu.
7 onepanus 2 MOBEPXHOCTb.
1)ITo ta6n. 130 Ha3HAaYaeM peKUMBI PE3AHUS:

Ve =30Mm/ ¢,V

ccomoau = 20m [ mun, t=0,0LS, , =0,58=50mm/o006.
I'ne t — myOuna pe3anus;
B — mmpuna numdoBanbHOrO Kpyra.
2) MoutHoCTh pe3aHus:
N=C, v -t*s’.-d?=13-20".0,01°%* .50 = 3.793xBm.
I'me C, =13r=0.75y=0,7,x=0.85 — k0o3pdUIIUEHT U TOKA3aTEIU CTEIICHU TPH
nuudoBanun  (Tadm. 131);
Venosue 7N, =N _ 9xBm>3,8xBm BBINOIHACTC.

I'ne 7=0,9;
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N, =10xBm - HOMHHaJIbHas MOIIHOCTh

Kpyrionum@oBaabHOro ctanka 3M151.

YHUBCPCAJIIBHOI'O

HNuctpyment: Ulmudosansabii kpyr 130 x 100 x100 25A F46 L6 V35 B3 no

['OCT 2424 83.

1.16 PacyeT HOPM BpeMeHH T€XHOJOTHYECKOr0 mpoiecca

KpaTKI/IG TCOPCTUUCCKUC CBCACHUA.

I[J'ISI HOPMHPOBAHUA BPCMCHH TCXHOJIOTHYCCKOIO IIpoHccCa MEXaHUYECKOM

06pa6OTKH I[MapTHn IIGTaJIeﬁ PACCUUTBIBACTCA IITYYHO-KAJIBKY/IAIMMOHHOC BPCMA,

KOTOpPOE€ ONpEeNesieTcs Kak:
U =t +t. +t, +t../n;
I'ne t,— ocHOBHOE BpeMsi 00pabOTKH;
t; — BCIOMOI'aTeJIbHOC BpEMH;
t,;. — BpeMs 0OCITyKMBaHUs pabOYEero Mecra;
t,— BpeMs Ha JIMYHbIE NOTPEOHOCTH paboYero;

t,;;— MOArOTOBUTEIBHO — 3AKJIFOUUTEIIBHOE BEPMS;

n = 5000 met. — rogoBasi mporpaMma BBIITYCKa MapTHH JI€TaJICH.

OcHoBHOE BPCMs OIIPCACIIACTCA KakK:

tozu;

SM
I'me L=1+l,,+l., —pacueTHas anuHa 00pabOTKH;

| — 9nCII0 pPaboYnX XOIO0B,;

Sy — MHUHYTHas 11ojladya UHCTPYMEHTA.

BcniomorarensHoe BpCM:A 6epeTC$I OT OCHOBHOI'O BPCMCHH B COOTHOHIICHHUHU
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t, =0,15t,.
BpeMﬂ O6CHy>I(I/IBaHI/IH paGO‘—IerO MECTa.
tOﬁc = tT + tOpe ;
FI[C tT — BpCMA TCXHHYCCKOI'O O6CJIy>KI/IBaHI/IH (6% oT tOH ),

t,,.— BpeMs opranusaironHoro oocinyxusanus (0,6 - 8 % ot t,,, ).

Ope

Bpewmst Ha sinunbie otpedHocTH (2,5% ot t,,, ).

[ToATOTOBUTENBEHO — 3aKITFOUUTEITBHOE BPEMS ( t,; =tey s =84.).

Pacuer HopMm Bpemenn s onepanuu 005
1. OTpeska 3arotoBKku
1) Torma ocHOBHOE BpeMs to =0,120un
2) OO111ee OCHOBHOE BPEMS:
t, =t,, =0,12 =0,12mun

3) BecrmomorarenpHOE BpeMsi OTNepaliuu:

t, =0,15t, = 0,018 mun
4) OnepaTuBHOE BpEMSI:

t,; =t, +t, =0,138mun
5) Bpems o6ciyxuBaHust pabodero Mecra:

t,. =t +t,,-=0,06t,,+0,08t,, =0,00828+0,01104 = 0,01932mun
6) BpeMst Ha nu4HbIE TOTPEOHOCTH:
t, =0,025t, =0,003mu~

Torma mWITY4YHO — KAJIBKYJIALIMOHHOE BPEMS OTIPEIEISIETCS Kak

o =to +ty Tlos, +1, +1,, /1 =0,12+0,018+0,01932+ 0,003+ 480/ 5000 = 0, 096 M.
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Pacuet Hopm Bpemenu aist onepaunu 010
1. Ilonpeska Topiia

1) Onpenensiem pacueTHyo JauHy 00padoTku (PucyHok 8):

L=1+1,,, +1 =122+1+2=125mm.

4 705

JF’

4
/

Pucynok 8.
2) OmnpezernsieM MUHYTHYIO MTO/1a4y:
Sy =5:-n=0,2-1452 =290, 4mm | mun

n= 1000v =145206 | mun.

U3y

3) Yucno pabounx xomoB i=1.

4) Torma OCHOBHOE BpeMs t, =0,43mun

2. Touenue

1) Onpenensem pacueTHyto JIMHY 00padotku (Pucynok 9):

L=1+1,,; +1z =110+1+9=1201m.

Pucynox 9.
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2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =5:n=0,15-2440 = 366.m [ ymun

~ 1000V

I'me n = 244006 | mumn.

T3y

3) Yucno pabounx xomoB i=3.

4) Torna ocHoBHoe Bpemst  to = 0, 98auun

3. Touenue

1) OnpenenseM pacyeTHYIO JMHY 00padotku (Pucynoxk 10):

L=1+1,,, +15 =20+1+3=24mm.

Pucynok 10.
2) OmnpezernsieM MUHYTHYIO MTO/1a4y:
Sy =5:-n=0,2-1410 = 282mm | mun

_ 1000V

I'me n =141006 | mun.

U3y

3) Yucno pabounx xomoB i=2.

4) Torna 0OCHOBHOE BpeMs t, =0,17mun
4. Touenue packu
1) OmpenensieM pacueTHyto JuInHY 00padboTku (Pucynok 11):

L=1+1,0; +1zp =7+1+2=100m.

i~
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Pucynok 11.
2) OmpenensieM MUHYTHYIO TIOJIaqy:
Sy =S-n=0,253-1460 = 369rm [ mun

n= 1000v =146006 | mumn.

U3,

3) Yucno pabounx xomoB i=1.

4) Torma ocCHOBHOE BpeMst t, =0,027 vun

5. Hapesanue pe3n0bl

1) OmnpenenseM pacueTHyto JIMHY 00padotku (Pucynok 12):

L=1+I +1,, =17 +1+1 =19

11709

Pucynox 12.
2) OmnpeaensieM MUHYTHYIO MTOAAYYy:
Sy =5:n=0,5-2300 =1150rm [ yun

~ 1000V

I'me n = 230006 [ mumn.

T3y

3) Yucno pabounx xoa0B i=1.

4) Torza OCHOBHOE Bpemsi to = 0, 0Lmun
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6. ToueHne KaHABKU

1) Onpenensem pacueTHyro anuny oopadotku (Pucynok 13):

Uy

s
—

L=1+1,,;, +1lz =3+1+1=5mm.
Pucynok 13.
2) OnpenenseM MUHYTHYIO MTOady:
Sy =5-n=0,13-2100 = 273mm [ mun

n= 1000v = 210006 [ mumn.

T34

3) Yucno pabounx xomoB i=1.

4) Torza ocosHoe Bpems  to = 0, 0Lmur

7. CBeprieHue OTBEpCTUs
1) OmnpenenseM pacueTHyto JIMHY 00padoTku (Pucynok 14):

o

— |

|

pa—_s
—

Y

Pucynok 14.
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L=1,; +1z =1+16 =17rn.
2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =S-n=0,27-506 =137mm [ mun

n= 1000v =50606 | mumn.

U3

3) Yucno pabounx xomoB i=1.

4) Torma ocCHOBHOE BpeMst t, =0,12mun

8. CBepIiieHHE OTBEPCTUS

1) OmnpenenseM pacueTHyto JIMHY 00padoTku (Pucynok 15):

L =1,y + 1, =1+122 =123um.

J— ) B
Tk

Pucynok 15.

2) OnpenenseM MUHYTHYIO TIOJavy:

Sy =S:n=0,02-2125=42,5mum | mun

n= 1000v = 212506 | mun.

T3y

3) Yucno padounx xomoB i=1.

4) Torma OCHOBHOE BpeMs to =2,89mun

5) OG1iee OCHOBHOE BpeMS:
ty =to, +1to, +tos +to, +ios +1og +1o, +1ys = 4,637 Mmun

6) BcriomorarenbHO€e BpeMsi oniepaluu:
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t, =0,15t, =0, 7 mun
7) OneparuBHOE BpEMS:

t,; =t, +t, =5,337nun
8) Bpems obcimykuBanus paboyero Mecra:

t,. =t +t,,- =0,06t,,+0,08t,, =0,32+0,26 = 0,58 mun

9) Bpems Ha TUYHBIE TOTPEOHOCTH:

t, =0,025t, =0,13mun
Tornma mTy4yHO — KaJBKYISIIMOHHOE BPEMs OTIPEACIAETCS KaK

tmos =1+, +t,, +t, +1,, /n=4,637+0,7+0,58+0,13+480/5000 = 6,143 muH.

Pacuet HOpM Bpemenu aiist onepanuu 015
1. ITogpeska Topua

1) Onpenensem pacueTHyro IuHy 00padoTku (Pucynok16):

L=1+1,,, +lz +1loy =122 +2+1=125mm.

Dﬂi

4 nod

{,

B
‘

Pucynok 16.
2) OmnpezensieM MUHYTHYIO [TO1AYYy:

Sy =S-n=0,2-1452 = 290, 4mm [ mun
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n= 1000v =145206 | mumn.

U3,

3) Yucno padounx xomoB i=1.

4) Torma ocCHOBHOE BpeMsi ty =0,43mun

2. Touenue

1) Onpenensem pacueTHyro J1IuHy 00padoTku (Pucynok17):

L=I1+1,,, +1lz, =66+1+2=69r.

E ] / |
& |
I Y

{ 705

-]

Pucynok 17.
2) OnpenernsieM MUHYTHYIO MOa4y:
Sy, =S-n=0,292-3540 =1033num / mun

= 1000v = 354006 | mumn.

I'me n

U3,

3) Yucno pabounx xomoB i=1.

4) Torna OCHOBHOE BpeMsi 1o = 0, 06.mun

3. ToueHue HapYKHOM MOBEPXHOCTH

1) Onpenensem pacueTHyto JyMHY 00padoTku (PucyHok 18):

L=1+1,,, +1 +lo =120+1+2+1=124mm.

A
e K




Pucynok 18.
2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =5:n=0,297-2840 =843mm | mun

n= 1000v = 284006 | mum.

T3y

3) Yucno padounx xomoB i=1.

4) Torma 0CHOBHOE BpeMst t, =0,15mun

4. Touenune

1) Ompenensem pacueTHyto JUIMHY 00padotku (Pucynok 19):

L=1+1,,, +1 =5+1+2=8mm.

—

Pucynok 19.

2) OnpeaensieM MUHYTHYIO MTOAAYYy:
Sy =5-n=0,15-1908 = 286.mm [ mun

n= 1000v =190806 | mumn.

T3,

3) Yucno pabounx xomoB i=1.

4) Torga OCHOBHOE BpeEMsI t, =0,02mun

5) OO111ee OCHOBHOE BPEMSI:
ty =ty +t, +15; +1t5, =0,66.Mmun
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5) BciomorarenbHOE BpeMsi ONiepaIiim:
t, =0,15t, =0,099run
6) OnepaTuBHOE BpeMsI:
t,; =t, +1;, =0, 759mun
7) Bpems oOciryxuBaHus pabodero MecTa:
t . =t +t,,-=0,06t,, +0,08t,, =0,04+0,06=0,1rnun
8) Bpems Ha mu4HBIE TOTPEOHOCTH:
t, =0,025t, =0,0165mun
Torga mMTYy4HO — KANBKYJSIIIHOHHOE BPEMSI OTIPEIIEISICTCS KaK
t 0 =t 1, +tos +1, +1,;,/N=0,66+0,099+0,759+0,0165+480/5000 = 0,9 muH.
Pacuer HOpMm Bpemenu s onepanuu 020
1. ®pesepoBanue (Pucynok 20).

1) Onpenensem pacyeTHYIO IJIMHY 00paOOTKH:

L=1+1,,, +lz +1y =50+1+10+1=62mm.

/

{ nod

, L

lgy

Pucynok 20.
2) OmnpezensieM MUHYTHYIO [TO1AYYy:
Sy =S:-n-2=0,2-1990-4 =1592ym [ mun

n= 1000v =199006 | mumn.

U3,

3) Yucno pabounx xomoB i=1.
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4) Torma oCHOBHOE BpeMsi ty =0,040un

2. ®pesepoBaHue.

1) OnpenenseM pacueTHYIO ITUHY 00paOOTKU:

L=1+1,,, +15 +lo =41+1+10+1=53mm.

2) OnpenesnsieM MUHYTHYIO MOJa4y:
Sy =S:n-2=0,2-1990-4 =1592ym [ mun

~ 1000V

I'me n =199006 | mumn.

U3,

3) Yucno padounx xomoB i=1.

4) Torma OCHOBHOE BpeMst t, =0,03nun

3. dpesepoBaHue.

1) Onpenensiem pacyeTHYIO IJMHY 00paOOTKH:

L=1+1,,, +lz +loy =50+1+10+1= 62r.

2) OnpezernsieM MUHYTHYIO [IOa4y:
Sy =S,-n-z2=0,2-1990-4 =1592nmm [ mun

~ 1000V

I'me n =199006 | mu.

ﬂ-(DP

3) Yucno pabounx xomoB i=1.

4) Torma oCHOBHOE BpeMs to =0,04mun

4. ®peszepoBaHueE.

1) Onpenensem pacuyeTHYIO IJIMHY 00paOOTKH:

L=1+1,,, +1z +1loy =41+1+10+1=53mm.
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2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =S,-n-z2=0,2-1990-4 =1592nmm [ mun

~ 1000V

I'me n =199006 | mumn.

ﬂ-(DP

3) Yucno pabounx xomoB i=1.

4) Torna ocrosHoe Bpemst  to = 0, 03aun

5. ®pesepoBanue Gacok
1) Onpenensiem pacyeTHYIO IJMHY 00paOOTKH:
L=1+1,,, +lz +ly =2+1+2+1=6mm.
2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =S,-n-z2=0,2-1990-4 =1592nmm [ mun

~ 1000V

I'me n =199006 | mu.

ﬂ-(DP

3) Yucno pabounx xomoB i=1.

4) Torma OCHOBHOE BpeMs t, =0,0Lnun

6. Cepnenue orBepctuil (Pucynok 21).

1) Onpenensem pacyeTHYIO IJIMHY 00paOOTKH:

/ S
“ 13
I i
- L &
f \VL/ 1t
| Y
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Pucynok 21.
L=1+1,,, +1; +ly =55+1+10+1=17,5mm.
2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =S:-n=0,2-2864 =572mm [ mun

= 1000v = 230006 / mumn.

I'me n

7Tl cp
3) Yucno pabounx xomoB i=4.
4) Torma OCHOBHOE BpeMsi to =0,12mun
5) o =tor +tos +los +1o, +1ps +1gs = 0,27 Mun
6) BciomorarenbHOE BpeMst OniepaIiim:
t, =0,15t, =0,04mun
7) OnepatuBHOE BpEeMsI:
t,,; =t, +t, =0,3Llvun
8) Bpems oOcitykuBaHus pabo4yero MecTa:
t. =t +t,,-=0,06t,, +0,08t, =0,0162+0,0216 =0,0378yun
9) Bpems Ha TUYHBIC TOTPEOHOCTH:
t,, =0,025t, =0,006.1un
Torna mMTy4YHO — KAJBKYJSIIIMOHHOE BPEMSI OTIPEIIEIISCTCS KaK

to =1+ +t,. +1, +t,,/n=0,27+0,04+0,0378+0,006+480/5000 = 0, 7598 muH.

Pacuer Hopm BpeMenu s onepauuu 030
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1. XonunroBanue orsepctst D = 9 mm.

1) OnpenenseM pacueTHYIO ITUHY 00paOOTKU:
L=1+1,, +1; +1 =122+1+0,1+0,5=123, 6. um.
2) OnpenesnsieM MUHYTHYIO MOa4y:
Sy =S-n=20-707 =14140mm | mun

1000V

I'me n =70706 | mun.

U3,

3) Yucno padounx xomoB i=1.

4) Torma OCHOBHOE BpeMst t, =0,02nun
2. BcnomorarenbHOE BpeMsi OIEpaLUU:
t, =0,15t, = 0,01lmun
3. OneparuBHOE BpEMS:
t,; =t, +t; =0,03mun
4. BpeMmst oOcny>kuBaHUs pabouero Mecra:
t . =t +t,, =0,06t,,+0,08t,,, =0,01+0,01=0,02mun
5. BpeMmst Ha nu4HbIE TOTPEOHOCTH:
t, =0,025t, =0,01vun
Torma WTYyYHO — KAJIBKYJIALIMOHHOE BPEMS OPEIEISIETCS Kak

Cyeam =to +1y +lo +t, +1, /n=0,02+0,01+0,02-+0,01+480/5000 = 0, 1muH.

Pacuet HOpM Bpemenu aiisa oneparuu 035
1. Kpyrnoe nundoanue meliku Basia D = 25 mwm.

1) Onpenensiem pacueTHyro JuMHY 00padoTku (Pucynok 22):
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L=1+1,,, +1;+1, =90+1+0,1+0,5=91, 6.m.

—

Pucynok 22.

2) OnpenernsieM MUHYTHYIO MOa4y:

S, =S-n=>50-318 =15900sm / mun

n= 1000v =31806 | mum.

ﬂ-d)P

3) Yucno padounx xomoB i=1.

4) Torza ocHOBHOE Bpemsi o = 0, 05mum

5) BciomorarenbHOE BpeMst OTiepaIim:

t, =0,15t, = 0,05mun
6) OneparuBHOE BpeMs:

t,,; =t, +t; =0,4nmun
7) Bpems oOcityxuBaHus pabo4yero MecTa:

t . =t +t,,- =0,06t,,+0,08t,, =0,02+0,03=0,05mun

8) Bpemst Ha TMYHBIC TOTPEOHOCTH:

t, =0,025t, =0,01rvun

Tor):[a IOTYYHO — KAJBKYIIAOWMOHHOC BPEMS OMPCACIIACTCA KaK
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s =ty +1, +t,, +t,+1t,,/n=0,4+0,05+0,01+480/1500 = 0, 78 MuH.

2. KOHCTPYKTOPCKAA YACTD
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Pucynok 23.
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2.1 OnpenesieHue CHIIbI 32KUMA 3aTOTOBKH B MPHCIIOCO0IeHHE

OnpenenuTh TpeOyeMyI0 CUITy 3aKpEIICeHUs 3arOTOBKH B TPEXKYJIAYKOBOM
naTpoHe 6e3 ymopa mpu ¢pe3epoBaHuu. Ha 3aroToBKy CO CTOPOHBI (Ppe3bl
nerictByer ocead cuna P, = 2710 H u momenT pesanusa M, = 1,38 Hwm,
KOX(POUITUEHT TPEHHsI MEXKAY KyJIauykoM TaTpoHa W 3aroTOBKOH B OCEBOM
Hanpasieaun f; = 0,3; B oxpyxnom f,= 0,12. Kosdpduumuent 3amaca

3akperuieHus 2,2. luametp 3aroroBku D = 25 Mm.

O6o03HaunM uvepe3 W TpeOyeMyro CUJIy 3aKperuieHUsI Ha OJIHOM KYyJIauke,
uepes Fr,q u—Fpp, CHIIBI TpEHHST MEXTy KyJTauKOM M 3arOTOBKOM B OCCBOM U

OKPY’KHOM HalPaBJIEHUN COOTBETCTBEHHO.

HeoOxoaumo OpWIOKUTh TaKyl cuily 3axuMa W, 4ToOBbl 3aroToBKa
OCTaBaJIaCh HETOJBMKHOM OTHOCHUTENIBHO KYJIAYKOB ITaTPOHA IIPH BBIITOJHEHUN

OTeparum.

Cunbel TpeHHsI MEXAY KyJIauyKOM M 3aroTOBKOW OYyIyT COCTaBJISATH TPHU

Fmp‘:fl-w Fm

2

HepeMEIIeHUH : =W

, & TIPX MMPOBEPTHIBAHUU

CocTtaBuM ypaBHEHUE PABHOBECHS CHJI B HANPABJICHUM JICHCTBUSA CUIIBI P!

P, <3F,,

F
[ToacTaBuM B MOJIy4YEHHOE YpaBHEHUE 3HAUCHHE ™' U BBeJeM Kod(phuumeHT

3al1aca 3aKpCIlJICHUA.
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k-P =3f W

OxoHYaTeJIbHO IMOJIYy4YUM

w kP,

- 31

CocTaBUM ypaBHEHME pABHOBECHS MOMEHTOB BOKPYI OCH

HaNpaBJIEHUU JENCTBUS MOMEHTA pe3aHus M.

k-M,, <3f, W-r .

OxoHYaTEeIBHO IIOJIYy4YUM

k -M

pes

= S
3f, r

Brinonusem pacuet cuiibl W 10 IBYM MOJTYyYE€HHBIM (OpMYJIaM:

kP 222710
W=—==""—
3f; 3-0.3
kM 22138
T 3f;r 3-0.12+61

w

3aroTOBKH

= 6624 H—ny1s npegoTBpalleHus CIBUTa,

= 0,15 H—nns npenoTBparieHus mpo BOpoTa.

W3 noayyeHHbIX 10 JBYM YCIOBUSM 3HAUEHUI CUIIbI 3aKperieHns W BbIOMpaeM

HauOosbIyto, .. W = 6624 H.
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3. 9KOHOMUNYECKASA YACTD
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3AJAHUE JIJISI PA3IEJA
«®@UHAHCOBBIII MEHEJUKMEHT, PECYPCOD®®EKTUBHOCTH U

PECYPCOCBEPEXEHUE)
CryneHry:
I'pynna OHUO
8J141 Kypprmmn J1.A.
WNuxenepnas [kona
IIxona Hossix IIpon3BoncTBEHHBIX Kadenpa MarepuanoseneHus
Texnonoruit
YpoBenb 15.03.01
bakanaBpuar Hanpagienue/cnenuajbHOCTh
o0pa3oBaHust MamunHOCTpOCHHE

Tema padoTsl: Pa3padoTka TEXHOJIOTHYECKOTO MPOIEcca N3rOTOBJIEHHS

JAeTajJau THIla «HI/IJII/IH}IP».

HcxogHuple JaHHBIE K pasaeiny «DHHAHCOBBIN MCHCI>KMCHT, pecprOS(I)q)eKTHBHOCTL n

pecypcocOepexeHue:

1. CTouMOCTb pecypcoB JIsl H3TOTOBJICHHUS IETANIN TUTIA
«unuaap»

1. CToMMOCTbh OCHOBHBIX MaTepUaJIOB
OTIpeIeJINTh Ha OCHOBE JJaHHbIX
MpaNC-IUCTOB
OpraHu3alUi-IIPOIaBLIOB MAaTEPHAJIOB
2. YacoBble Tapu(HbIE CTaBKH 110
pa3psaam pador:

1 pa3psn - 60 py0./gac.

2 pa3psan — 76,5 py6./4ac.

3 pa3psan — 97,56 py6./gac.

4 pazpsan — 124,44 py6./qac.

5 paspsig — 158,7 py6./4ac.

6 pazpsn —202,5 py6./gac.
Pazpspl paboT onpenenuTs UCX0ons U3
ETKC, paznen «Mexanuueckas
00paboTKa METAIOB U APYTHX
MarepuanoB
3. Tapud Ha 31exkTposHepruo — 5,9
pyO/kBT.4.
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2. HopMBbl 1 HOpMaTHBBI PACXOI0BaHUS PECYPCOB

Jlnst pacyeToB TPHUHSATH CIEIYIOITHE
MpeAesibl  HOPMAaTHBOB PacXOJ0BaHUS
pecypcoB:

- KO3 PUITUECHT
TPAHCIIOPTHO-3arOTOBUTEIBHBIX
pacxomnoB - 0,06

- 3arparhl Ha cojep)KaHue padbouux
3aHATBIX OOCITY)KMBaHHEM MaIIMH |
000pyIOBaHUs, HEMOCPEACTBEHHO HE
3aHATHIX M3TOTOBJICHUEM MPOAYKIUHU -
40 % or mnonHOM 3apmulaTel U
OTUYHCJICHUH OT HE€ OCHOBHBIX pabOunx
- 3aTpaThl HA MaTePUAJIbI, PACXOTYEMbBIX
VTS o0ecreueHus paboThI
obOopynoBanus, npuaumaercs - 20% ot
BEJIMYMHBI aMOPTH3AIUN

- 3aTparhl Ha PEMOHT 00OpyHOBaHUs
-100-120% oOT OCHOBHOIl 3apIuIaThI
OCHOBHBIX PabOYHX.

- obmeniexoBsie pacxosnl - 50 — 80 %,
OT OCHOBHOM 3apIujiaThl OCHOBHBIX
pabounx

- obmexo3srcTBeHHbIC pacxoasl -50%
OT  OCHOBHOHM 3apIuiaTbl OCHOBHBIX
paboumx.

- pacxoabl Ha peanmuzauuio - 1% or
MIPOM3BOICTBEHHOI ce0eCTOUMOCTH

3. I/Icnonb3yeMa;1 CcucTeMa HaJ'IOI‘OO6J'IO)KeHI/I$I, CTaBKH
HaJIOroB, OTHHCHGHHﬁ, JAUCKOHTUPOBAHUA U KPSAUTOBAHU A

1. CraBka oTuncieHU Ha collMaIbHbIe
Hy)1bl — 30% ot ®OT

2. CraBka oruucneHuii B ¢GOHI
COILIMATLHOTO CTpaxoBaHUs oT
HECUACTHBIX CIy4YaeB Ha MPOU3BOJICTBE
—0.7% ot ®OT

3. Harnor Ha nmo6aBneHHYIO CTOMMOCTD
— 18% ot nens! u3nenus.

Ilepedyenn BONMPOCOB, MOIEKALINX HCCIETOBAHUIO, TPOEKTHPOBAHUIO U pa3padoTke:
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1. Pacuer ceOecTOMMOCTH U3TOTOBICHUS AETAIN TUIIA
«unuaap»

1. IlpoBectm pacuer 3arpar Ha
OCHOBHBIE u BCIIOMOTI'aTEJIbHbIE
Marepuanbl (3a BBIYETOM BO3BPATHBIX

OTXO/IOB)

2. IlpoBectu pacuer 3arpar Ha
OCHOBHYIO u JIOTIOJTHUTEIBHYIO
3apaboTHYIO iary OCHOBHBIX
MIPOU3BOJICTBEHHBIX pabounx,

OTYHUCIICHUN HA COIMAIbHBIC HYXKIbI.

3. IlpoBectu pacueT  BEIMUYUHBI
pacxomoB ~ Ha  CoAepXKaHHME U
IKCIUTYaTalUI0 000PYIOBAHHSL.

4. TIlpoBecTn pacueT  BEIMYMUHBI
OOIIIEIIEXOBBIX, OOIIEX03SIHCTBEHHBIX,
BHETIPOU3BOJICTBCHHBIX PACXOIOB.

5. IlpoBectu pacder ceOCCTOMMOCTH.

2. Pacuer nens! neranu tuna «umunap» ¢ HIAC

Pacuet npousBecTy ¢ UCIOIb30BaHUEM
HOPMaTUBHOTO METO/a
1IeHO00pa30BaHUS.

Hopmy penTabenbHOCTH IPUHSATD B
npenenax 5-20%

JlaTta BbIIa4u 3aJaHMA NJIA pa3jelia Mo JUHEHHOMY rpauKy 01.03.2018
3ajanue BbI1aJ KOHCYJIBTAHT:
Jo/KHOCTD DdHUO Yuenas crenenb, 3BaHNe MMoanucek Jara
Kanaounatr sxoHOMHYECKHX
JormeHT ITomosa C.H. 01.03.2018
HayK

33)]3H](Ie MNPUHAJ K UCIIOJITHCHUI0 CTYICHT:

I'pynna PHNO

MMonnucy | Jdara

8J141 Kyppmmmn JI.A.

01.03.2018
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Paznen  «®@UHAHCOBBI  MEHEMIKMEHT, pecypcodP(PeKTUBHOCT U
pecypcocoepexeHue

[lenpto gaHHOTO paszjena SBJSETCS pacdeT ce0eCTOMMOCTU U LIEHBI U3Aeus,
M3rOTABIIMBAEMOI0O COMIACHO Ppa3pabOTaHHOMY TEXHOJIOTMYECKOMY IPOIECCY B

THUITIOBBIX ITPOU3BOACTBCHHLIX YCIIOBUAX.

3.1. O0uue nos0KeHus
CebOecToMMOCTh  NPOAYKIIMM  TPEACTaBIsieT  co00M  MHTErpajbHYIO
CTOUMOCTHYIO OIIEHKY UCIOJIb3YEMBIX TIPH €€ U3TOTOBJICHUHU ChIPhS, MATEPUAJIOB,
TOTUIMBA, SHEPTUH, TPYIAOBBIX M MPUPOTHBIX PECYpCOB, OCHOBHBIX CPE/ICTB
(oGopynoBaHue, MPOU3BOICTBEHHBIE TUIOMIAAHN, COOPYKEHHUS), HEMATepUAIbHBIX
aKTHBOB, a TAKXKe JAPYTHUX 3aTpaT Ha €€ MPOU3BOJICTBO U pPEeaIU3AIIHIO.
JInst  OpOMBINUICHHBIX — TPEANPUSATANR  PEKOMEHIYeTCsl  TPYNIHPOBKA
KaJIbKYJISIIIHOHHBIX CTATEH:
1. CeIpbe u MaTepuarnsl,
2. IlokymHble KOMIUIEKTYIOIIME U3AeNus, moaypabpukaTel W YCIYTH
MIPOU3BOJICTBEHHOTO XapaKTepa;
3. BosBpaTHbIe OTXO/bI (BEIYUTAIOTCS);
4. TonnmBo ¥ SHEPTHs Ha TEXHOJIOTHYECKHUE IICIIH;
5. OcHoBHas 3apaboTHAas TJIaTa MPOU3BOJICTBEHHBIX Pa0OUHX;
6. HomomuuTenpHas 3apaboTHas IJ1aTa MPOU3BOICTBEHHBIX pa00UnX;
7. Hanoru, oTarciieHus B 0I0JKET U BHEOIOKETHBIC (DOH/IBI;

8. PaCXOI[BI Ha MMOATOTOBKY U OCBOCHHC IMPOU3BOACTBA,
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9. Iloramenne CTOMMOCTH WHCTPYMEHTOB M TPUCHOCOOJECHUHN IIEI€BOTO
Ha3HAYCHMS,

10. Pacxojpl 10 copep aHHUIO U SKCILTyaTalliy MAIIMH U 000pYyI0BaHUS;

11. OOGuienexoBbIE PpacXo/Ibl;

12. TexHOJOTHYECKHE MTOTEPH;

13. OO6miexo3siCTBEHHBIE PACXO/IbI;

14. Tlotepu ot Opaka;

15. IIpoune npor3BOACTBEHHBIE PACXO/IbL;

16. Pacxomwl Ha peanu3aIuio.

3.2. Pacuer 3aTpart no crarbe «ChIpbe 1 MATEPHAJbD)

Crarbsi  BKJIIOYA€T CTOMMOCTb  OCHOBHBIX  MaTepHayioB,  BXOJSIIUX
HEIMOCPEICTBEHHO B COCTaB HM3TOTABIMBAEMOTO W3IEIMS (JIeTaiu), a TakKkKe
BCIIOMOTaTeJIbHBIX MAaT€PUaJIOB, UCIIOIb3YEMbIX Ha TEXHOJIOTHYECKUE ETIH.

3arparbl Ha OCHOBHBIC MaTepHasbl I Kaxaoro (i-ro) BHJIa B OTACIBHOCTH

PACCUUTHIBAIOTCS IO POopMYyJIE:

Crmoi = Wi " y; - (1 + kTB)J

e W, —HOpMa pacxoja MaTepuala 1-ro BUaa Ha u3jenue (JeTais);

11, — ueHa marepuana i-ro BUaa, IeH. ex,/KT.;
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K., — KO3 PHUITMECHT TPAHCIIOPTHO-3arOTOBUTEIBHBIX PacxonoB (K.,
0,06).
[To  gameeiM  cadra  http://www.metaeks.ru/pokovka/  crommocTh
ropsiuekaTanoro npokara u3 cranu 40X13 cocrasnser 68000 py6./T. Llena 3a
OaWH Kuiorpamm cocrasut II,; = 68 py0, HOpMa pacxoda Marepuajia Ha

u3aenue w, = 3,26 kr. [IpouzBogum pacuer:

Coror = @1 - Wy - (1 + k) = 3,26 - 68+ (1 + 0,06) = 234,98 py6;

T.K. U1 pacyeTa UCIIONIb3YETCs €IUHCTBEHHBIA MATEPUAL, TO
Crvo = Cpo1 = 234,98 py6;

Pacuer 3aTpaTt Ha BCIIOMOI'aTCJIbHBIC MATCPHUAJIbI:

Cota = Cao - 0,02 = 234,98 - 0,02 = 4,69 py6;

ITonubie 3aTparhbl, BKIIIOYACMbIC B JTaAHHYIO CTATbIO, paBHbI CYMMC!

Cot = Cuso + Carw = 234,98 + 4,69 = 239,67 py6;

3.3. Pacuer 3arpar no crarbe
«IloKynHbIe KOMILICKTYOIIHE U31eJTHA U NM0JIy(PadpuKaThD)

Croma BKIIOYAIOTCS 3aTparbl Ha MPUOOpPETEHHE MOKYIHBIX KOMIUIEKTYIOLIUX
u3zienuid U noaydadpukaToB, MOABEPTaAIOIINXCS JOTOJIHUTEIIBHOM 00paboTKe Ha
JAHHOM TPEINPUATUU IS TTOJYYEHHs] TOTOBOM MPOIYKUHMHU WA HEOOXOJUMBIE
JUIsl €€ YKOMIUIEKTOBaHMs. T.K. B TEXHOJIOTMM H3TOTOBJICHUS HCIONb3YeTCS
JIMCTOBOM TOpsAYEKaTaHbIM IIPOKAT, TO pacuer 3arpar no crarbe «llokymHbie

KOMILUIEKTYIOLIME U TIoy(padbpuKaTbny HE MPOU3BOIUTCS.
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3.4. Pacuer 3arpar no crarbe «Bo3BpaTHbIE 0TXOAbI»

JlanHast cTarbsi BKIIOYAET CTOMMOCTH OTXOJIOB MO IIEHE WX peajau3alluu Ha
CTOpPOHY, TAHHAS BEJIMYMHA UCKITIOYAETCS U3 MPOU3BOICTBEHHON C€0ECTOMMOCTH
npoAyKIuu. Pacder BeITIONHSAETCS 110 (hOpMyIIe:

Cor = Moy Loy = (Bup = Buer) - (1 = ) - Ly,
rae Mg, — KOTUYIECTBO OTXOA0B B PU3NUECKHX EIMHUIIAX, TOTYIaEMBIX ITPU

W3TOTOBJIEHUH €IMHUIIBI TTPOAYKITUH;

Il,, — ueHa oTxomoB, IO AaHHBIM caita http://www.f-vm.ru/price
cTouMoCTh Jioma u3 ctamu 40X13 cocrasmusier 43 pyo./kr ;

B., —Macca 3aroroBku  pasHa 3,26 Kr (rabapuThl 3ar0TOBKH 122X66);

Bucr— uncras macca neranu paBHa 0,42 xr;

B — nomnst 6e3B0O3BpATHBIX MOTEPH (MPpUHATH 0,02).

[IponsBoauMm pacyer:

Cor = (Bup = Buer) - (1 = B) * gy = (3,26 — 0,42) - (1 — 0,02) - 43 = 119,67 py6.

3.5. Pacuer 3arpar no crarbe
«OcHOBHAs 32pad0THAS MJIATA MPOU3BOACTBEHHBIX PA00OYHX»

B nmanHyro cTarbi0 BKJIIOYAIOTCS 3aTparbl Ha OIUIaTy Tpyda padodux,
CBSI3AHHBIX C M3TOTOBJIEHHUEM MPOAYKIMH. B CTaThi0 BKIIOYAIOTCS JOIJIATHI U
BBITIJIAThI 32 HEOJArONMPUSITHBIC YCJIOBUS TPyAa U MPEMUH 3a MPOU3BOJCTBECHHBIC
pe3y/bTaThl, HAUUCIICHHBIC B COOTBETCTBUU C JACHCTBYIONIMMH Ha MPEINPUITHH

peMUAJIbHBIMU CUCTEMaMHU. PacdeT ciieryeT mpous3BecT o Gpopmyiie:
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K
O, +INT.K

Comt = ) o UTC; Ky,

i=1

IIT.K

rme t"" — ImTydHOE BpeMs BBIIOIHEHHS I-i OepaIyy, MUH;
K, = 6 — KOTUYECTBO OMEpAIUI B TIPOIIECCE;
YTC; —vacosas tapudHas ctaBka Ha I-i onepanuu;

Kip — K03(GHIMEHT, yYUTHIBAIOUIMI JOMJIAThI, BBILIATHI U HPEMUH,
IIPEAYCMOTPEHHBIE 3aKOHOIATENBCTBOM O Tpyze. 1Ipu npoexkruposanuu ciuengyer

IIPUHATH €T0 paBHBIM |.4.

Pazpsinbl pabounx:
1-s1 oneparnus (3aroroBUTENbHAS): pabouuii 5-ro paspsia;
2-s omepatius (TOKapHas C 4Ity): pabouuit 5-ro paspsa;
3-4 omneparius (TOKapHas C 4Ity): pabouuit 5-ro paspsja;
4-51 onepanus (dhpesepHas ¢ umy): pabounii 5-ro paspsna;
5-4 oneparys (XOHUHIOBAJIbHAS ): pabouuil 5-ro paspsia;
6-s onepanus (nuMdoBanbHas): pabounit 5-ro paspsia;
YacoBsie TapuHbIE CTaBKH:
YTC pabouero 3-to pazpsga = 97,56 py0./q;

UTC pabouero 5-ro paspsina = 158,7 py0./4;

Ko
tI_HT.K 0,096

Coany = 2 160 *UTCs + kyp = —-o—+158,7 - 1,4 = 0,36 py6 /T

i=1

1,96
Cosnz = %0 158,7-1,4 = 7,26 py6/1ut

0,943

Cosnz = 0 158,7 - 1,4 = 3,49 py6/wit
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0,6

Cosna = 0 158,7 - 1,4 = 2,22 py6 /1T
0,1

Cosns = 0 158,7-1,4 = 0,37 py6/1uT

Cosne = % 158,7 - 1,4 = 2,88 py6/1ut
Cop = Z C.oni = 16,58 py6/mT
3.6. Pacuer 3arpar no crarbe
«/lomorHUTEILHASI 32pa00THAS MJIATA MPOU3BOACTBEHHBIX PA00OUHX»
JlaHHast CTaThsl YYMTBHIBAECT IPEIYCMOTPEHHBIE 3aKOHOAATEIHCTBOM O TPYIE
BBITUIATHl 32 HEMPOPAOOTAHHOE HA IMPOU3BOJCTBE BPEMS: OIUIATA OUYEPEIHBIX,
JOTIOJIHATENBHBIX M YYEOHBIX OTIYCKOB;, OIIaTa BpPEMEHH, CBSI3aHHOIO C
IPOXO0XKICHUEM MEIUIMHCKUX OCMOTPOB M BBIITOJIHEHHEM TOCYIapCTBEHHBIX
00s3aHHOCTeW ¥ T.I. PacyeT JOMONHUTENHLHOW 3apIuiaThl BBITIOMHSIETCS TIO
dbopmyre:
Cpan = Coan " Ky,
rae C,,; — OCHOBHAS 3apIuiara, JIeH. 1. ;
k, — k03 duIneHT, yIUTHIBAIOIIMNA JTOMOJHUTEIbHYIO 3apruiary. [lpu

MPOEKTUPOBAHUH CIIETYET NPUHATH €ro paBHbIM 0, 1.

Cpon = 16,58 - 0,1 = 1,658 py®.

3.7. Pacuer 3aTpar no crarbe
«HaJsioru, oT4uc/IeHUs B OKOIKET M BHeOKIKeTHbIE (POHIBD)
31ech BKJIIOYAIOTCS OTYHCIICHHS TI0 YCTAaHOBJICHHBIM 3aKOHOIATEIHCTBOM
HOpMaM B (OHJA COIMAJIBHOW 3aIUTHl HACCIICHHS, TEHCHOHHBIA (OHI,

MCAMIIMHCKOEC CTPAXOBAHMUE U Ha JIp. COLl. HYXIbI.

CH = (Co3n + C;[sn) ) (CCH + CCTp)/]‘OO’
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rue Cysn — OCHOBHAS 3apIuiaTa MPOU3BOACTBEHHBIX paboUMX, JACH. €]1.;
Cn — JOTONHHUTENbHAS 3apIiiaTa MPOU3BOACTBEHHBIX PaOOUMX, JICH.
en.;
C..n. — cTaBKa conuanbHoro Hanora (mpussTh 30 %);
Cerp — CTaBKa CTPaxoOBBIX B3HOCOB IO IPOYHMM BUJAM 003aTEIBHOIO

ctpaxoBaHus (mpuHATH 0,7%).

(16,58 4+ 1,658) - (30 + 0,7)
Ho 100

= 5,59 py®6.
3.8. Pacuer 3arpar no crarbe «Iloramenne crouMoOCTH HHCTPYMEHTOB H
NMPUCIIOCO0JIEHIH 1eJIeBOT0 HA3HAYCHUS»

B 37Ol crathe oTpaxaeTcs MepeHocMMas Ha U3JENIMe B IPOLIECCE €ro
U3TOTOBJICHUSI CTOMMOCTBH CHEIUAIbHBIX HMHCTPYMEHTOB M MPHUCIOCOOTICHUH,
MoOJleTIel, OINOK, KOKWJIEH, IITaMmnoB u mpecc-GopMm, ciayxammx Jis
MIPOU3BOJICTBA CTPOTO OMNpeAeNIeHHbIX nu3enuil. [1o JaHHOW TEXHOJIOTHH pacyeT
10 CTaThe HE MPOU3BOAUTCS.

3.9. Pacuer 3arpar no crarbe
«Pacxofpl O COAEPIKAHMIO M DKCIUTYATAMU MALIUH U 000PYIOBAHUS»
JlanHast cTaThsl BKIIOYAET CIEAYIONINE BUIBI PACXOIOB:
a. amopTu3anus 00OpYIOBaHUSI U IIEHHOTO WHCTPyMEHTa (OCHACTKH),
o0o3Hauenue C,;
b. sxcrutyaranus o00pyaoBaHus (KpOME Pacxoa0B Ha PEMOHT);
C. PEeMOHT 00OpYyIOBaHUS;

d. BHYTpH3aBOJICKOE MEPEMEIICHUE TPY30B;
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€. ToralieHue CTOMMOCTH MHCTPYMEHTOB M MPUCHIOCOOIEHUI 00I1Iero

Ha3HAYCHUS;

f. mpoume pacxomsr.

DJIeMEHT «a» aMOpTHU3aIlis 000PYIOBaHUS M OMPENEIAECTCS Ha OCHOBE HOPM

aMOpTU3alui U OaJlaHCOBOM CTOMMOCTH COOTBETCTBYIOLIETO 000pYIOBaHUS, AJIs

pacueTa ee rofIoBOi BETUYHHBI UCIIONB3YETCs CleAyromas hopMyrna:

T m
Aroy = z ®;-Hy + 2 ;- Hy,
i=1 7
e ®; — mnepBoHauanbHas (OajaHCOBas) CTOMMOCTh

obopymoBanus i-ro tuna, i = 1, ...,T;
T — KONMYECTBO THITOB UCIIOIB3YEMOTO 000PYIOBAHHS,
®; — TO ke A7 J-ro TMIIA OCHACTKH =1, ..., M;
M — KOJIMYECTBO THITOB UCTIOIb3yEMOM OCHACTKHU;

Hosi 1 Hocuj — COOTBETCTBYIOIIME HOPMBI aMOPTU3ALHH.

Hopma amoptuszanuu B o0111eM BUE onpeaesercs no gopmyre:

rie T,, — CPOK MOJE3HOTO UCTIOIB30BaHU, JIET.

JlJ1s BceX CTaHKOB IPUMEM:

(S10%051%0003)1
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Ta6nuia 8 — CTouMOCTh OCHACTKHU

Ocnactka Ta

6 IPAATCORAAHTATMACEPa PXOB

CraHok

banancoBasi cTouMoCTb, pyo.

Toxapnsiii cranok ¢ YITY HAAS TL-1.

2142000
BeprukansHo-dpe3epHblii 00padaThiBarOITni

3580000
nentp Haas VF-1
YHUBEPCAIBHBIN KpyDIONLTU ()OBATHHBIM
crtaHok 3M151. 150000

XOHUHTOBAJIBHBIN CTaHOK E25SMMI.

616000
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[Tarpon TOKapHBIN TPEXKYJIAYKOBBIN

3-160-55029/D5 12142
Lentp ynopusiit TBepaocmuiaBbiii « CNICy 350
entp ynopusiit TBepaocmiaBbiii « CNICy 350

I[JISI OCHACTKH ITPUMCM!

1
H, =3 =033;
AMopTu3aIus 000py10BaHUS:

A, = (2142000 + 3580000 + 150000 + 616000) - 0,1

+ (18800 + 12142 + 350 + 350) - 0,33 = 648800 + 10441,86
= 659241,86py6.

O)I(I/I,Z[aeMaH CpCAHAA 3arpy3Ka UCITIOJIb3YEMOTI'O O60py,ZIOBaHI/IHI

rie N, — rogoBoii 00beM BBITTyCKa W3AENuUs (JIeTanu), MT.; P — Komu4ecTBo

IIT.K
ti

ornepanuii B TEXHOJOTHYECKOM IPOIIECCE; — MITYYHO-KaJIBbKYISIIIAOHHOE
BpeMs Ha I-# onepanuu npouecca, i = 1, ..., P; Fj— melcTBUTEIBHBIN TOI0BOI
¢doHa BpemeHH pabOTHI OOOPYIOBAaHHWSA, WCIONB3YEeMOro Ha I-i omepamuu C
YYETOM MPUHSITOTO KOJIMYECTBA pa0OYHX CMCH.

JIns MeTaimopexxyux cTankoB 1-30 kareropuii peMOHTHOW CIIOXKHOCTHU

Ipy JBYXCMEHHOM pexume padotel Fj = 3952 waca. C yuetoMm moTepb

77



HOMHUHaJbHOTO doHIa B 3% nMeeM

L 5000 - 4,479/60 0.04
kp 3835 - 2 -

Ecmu |, < 0,6, To amopTusanus o0OpydoBaHHS M LIEHHOIO HHCTPyMEHTa

(ocHactk)  Cy= (A/Ng)* (Iyp/Msn),
TI€ M,y — HOPMATUBHBIN KOA(POUIMEHT 3arpy3ku 00opyaoBaHus (AJis
cpennecepuitnoro — 0,8).

c _ 659241,86 0,04
a2 5000 0,8

= 6,592 py®.

DaemeHT «b» (dKcILTyaTanys 060pyn0BaHUs) BKIIOYAET B CEOs:

" TIOJIHBIE 3aTpaThl HA COJIEpPKaHKe (OCHOBHAs 3apIuiaTa + JIOMOJHUTEIbHAsS
3apriaTa + BCE BHJbI OTUMCICHUMN) paOOdMX 3aHITHIX OOCTY>KHBAHHUEM
MaIlIuH U 000pyAoBaHus (cliecapeit, HAIaTYMKOB, AJIEKTPOMOHTEPOB U JIp.
KaTeropuii), HEMOCPEACTBEHHO HE 3aHATHIX MU3TOTOBJICHUEM MPOYKIIUU;
[Ipunumaercs B pazmepe 40 % OT MONHOM 3apmuiaThl U OTUYUCICHHUA OT
HEe OCHOBHBIX pPa0OUYMX, 3aHATHIX M3TOTOBJICHWEM JIaHHOW MPOIYKIIUH,

T.C.

C, =(Cy#C, +C,) -0,4=(16,58+1,658+5,59) -0,4=9,5312 pyG.

O3I1
" CTOMMOCTh MAaTEpPHAJIOB, PACXOAYyEMbIX Uil obOecrmedeHus padboThI

o0opynoBanusi, mnpuHEMaeTcs B pasmepe 20% OT BEIUYUHBI

aMOpPTHU3aLIUH, T.€.

C,=C,-0,2 =6,592-0,2 =1,3184 py6.

MDBKC
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" 3aTpaThl Ha BCE BUIBl PHEPTUU MOTpeOssieMble B Ipolecce padoThl

000py0BaHUs. Y UUTHIBAIOTCS TOJIBKO 3aTpaThl HA 3JEKTPOIHEPIHIO IO

dbopmye:

P
Can.r[ = Ha ) Kn ) ZWI ’ KMi .tiMa]lI

i=1

rne I, — Tapud Ha sm.oHepruro neH. ex. / kBr.u. (ma mait 2018 — 5,9 py6./
kBru.); K, — k03((UIUeHT, yUYUTHIBAIOIINN IOTEPU MOIIHOCTU B cetu (1,05);
W, — MOIIHOCTb 3JEKTPONPUBOAA OOOPYIOBaHUS, MCIOIb3YEMOTo Ha i-i

onepauuy; K . — k03hGUIMEHT 3arpy3kud O0OOpYIOBaHUS IO MOILMHOCTU (IIpU

HEBO3MOXKHOCTH OIIPE/ICIICHUS C MTOMOIIBIO pacyeTa NpuHATh paBHbIM 0,6—0,7).

Cyn = 591,05 -
(0’096 0,7 11) + (1’96 0,7 11) + (0’943 0,7 11)
60 ’ 60 60

+ (0’6 0,7 22) + (0’1 0,7 10) + (0’78 0,7 5)
60 60 60
=0,01232 + 0,25 + 0,12 + 0,154 + 0,0455 + 0,011 = 3,67 py6.

JjIeMeHT «C» (PEeMOHT 00OpYyHOBaHMs) BKIIIOYAET 3aTpaThl Ha 3apabOTHYIO
IJ1aTy U OTYUCIIEHUSI OT Hee B OIO/KET W BHEOIOHKETHBIE (POHJIBI JIJIsi pabouuX,
3aHITBHIX PEMOHTOM OOOpYIOBaHMS; 3aTpaThl Ha MaTepuajbl, TOTpeOIseMble B
MpoIIeCCe BBHIMOTHEHUS PEMOHTHBIX pPabOT; YyCIyrM PEMOHTHBIX IIE€XOB
MPENNPUsATAS U CTOPOHHUX opranu3anuidi. OHU OMpPEneNsoTCs YKPYIMHEHO Ha
ocHoBe HopmaruBa 3arpar — 100-120% oOT OCHOBHOM 3apIuiaThl OCHOBHBIX

IMPONU3BOACTBCHHBIX pa6OLII/IX, T.C.
Cpow =Cop - (1,0-1,2) =16,58+1=16,58 pyb.
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JJIeMEHT «e» TMOrameHue CTOMMOCTH HWHCTPYMEHTOB, B 3Ty TIpyHIy
BKJIIOYAIOTCS BCE BHUABl TEXHOJOIMYECKOTO OCHAUICHUS YHUBEPCAIBHOTO

XapakTepa coO CPOKOM CITy>KOBI MEHee OJHOTo rojaa. Pacder mpou3BoguTcs 1o
dbopmyre:

P
(l+ kT3) ) ZHI/II ) tpes.i ) mi
— i=1

CHOH
T

e ni

rae 1, — IieHa HHCTPYMEHTa, UCTIOJIh3yeMOTO Ha i-i omeparuu, i =1, ..., P;

thesi — BpeMsl pabOThl MHCTPYMEHTA, MPUMEHAEMOro Ha i-il omepanuw,

MUH.;
M; — KOJINYECTBO OJJHOBPEMEHHO HUCIIOJIb3yEMbIX HHCTPYMEHTOB;
Terni — IEPUOM CTOMKOCTH HHCTPYMEHTA, MUH.;
Nj — BO3BMOXHOE KOJIMYECTBO MEPETOUEK (ITPABOK) UHCTPYMEHTA,
K;;  —KOD(POUIMEHT  TPaHCIOPTHO-3arOTOBUTEILHBIX — PACXO/I0B
(k;=0,06).

Tabnuma 9 — CTouMOCTh HHCTPYMEHTA
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Konnuect

DSDNN 2525M 15

HaumeHoBaHue Bpews CrolikocTb BO Ilena, | U, tpes m
pa6otsi (1), <
WHCTPYMEHTA (T), mur | meperoue pYyo. Topu M
MHH x ()
OTtpe3Hol pesen
QD-NN2F33-25A. 0,12 120 1 420 0,42
[IpoxomHoit pesen
0,04 120 4 8905 5,93
C4-DCLNR-27055-16.
[IpoxomHoit pesen
0,25 120 4 3860 16,08
DCLNR 2020K 12
[IpoxonHo# pesen
0,04 120 4 6080 4,05
266L.FA-2020-16
[IpoxonHo# pesen
0,09 120 4 4820 7,23
N123G55-25A2
CnupanbHOE CBEpIIO
860.1-0900-031A0-P 0,015 100 2 4940 2,964
M 4234
PyxeiiHoe cBepio
1,95 260 2 23780 713,4
Botek Tum 110-HP
[IpoxonHou pesen
0,04 120 4 4075 1,35
DSSNR 2525M 15
[IpoxonHou pe3en
0,03 120 4 4050 1,01
CP-25BR-2020-11
ITpoxomHoit pesen
0,06 120 4 4760 2,38
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ITpoxomHoi pesen
LAF151.37-25-024A3 0,013

0

120

4 4200 0,455

[MunmuHIprgeckast
bpe3a 0,389

RA390-038M32-17H.

120

4 12155 49,25

[InudoBanbHBI KPyT
300 x 100 x100 25A
F46 L6 V35 B3 mo 0,05

I'OCT 2424 83.

100

5 1260 0,126

bpycku
XOHUHTOBAJIbHbIE
100x14x12 63C FI180 0,02

K 8  VIOCT

52587-2006)

140

1 3690 0,52

Tabnuia 2 — CTOUMOCTh OCHACTKA

[TpucnocoOnenue

banancosas croumMocTthb, pyod

CrnernuanbHOE MPUCIIOCOOICHUE

TpexKynauKoBbIN ITaTPOH

17000

Cuon=(1+0,06)-(0,42 4+ 593 + 16,08 + 4,05 + 7,23 + 2,964 + 713,4 + 1,35+ 1,01
+ 2,38 + 0,455 + 49,25 + 0,126 + 0,52) = 853,4749 pyo.
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3.10. PacueTt 3aTpar no crarbe «O01IenexoBbie pacxoabh»
OO0111e11€X0BbIE PACXOJIbI PACIPENEISIOTCS MEXKIY BBIITYCKAEMBIMH HU3/IETUSIMU
MPOMOPIIMOHAIBHO OCHOBHOM 3apIuiare MPOM3BOJICTBEHHBIX paboyux ¢
IIOMOIIBI0 HOPMATHBHOTO Ko3(dunmeHTa K., paccuuThiBAEMOrO OTACIBHO IO
KaxaoMy 1exy. [Ipu oTCyTCTBUM KOHKPETHBIX 3aBOJCKUX JAHHBIX €r0 CJIEAYET
npuHATh paBHbIM 50 — 80 %, OT OCHOBHOW 3apIuiaThl MPOU3BOJICTBEHHBIX
pabouux, T.e.
C.,,=C.,. k,=C,, -(0,5-0,8)=16,58"-0,8 = 13,264 py0.

[MpubnmwkeHHO MOXHO TU(GEpEeHIIUPOBATh 3HAYCHUS K,, B 3aBUCHMOCTH OT

THUITIA MPOU3BOJICTBA: eauHuYHOE — 0,8.

3.11. Pacuer 3aTpart no crarbe «TexHojoruueckne norepm»

B aT10i1 cTaThe OTHOCUTCS CTOMMOCTH MOTy(haOpuKaToB, aerajieid, COOpPOUHBIX
€IUHMI] M3ENHNA, HE COOTBETCTBYIOIIMX HOPMATHUBHOW JOKYMEHTAalUHUU MpHU
YCIIOBUH, YTO 3TO HECOOTBETCTBHE BO3HUKAET BCIJEACTBUE HEIMOJIHOIO 3HAHMUS
(U3MYECKUX M XMMHUYECKHX MPOLIECCOB, HECOBEPIIEHCTBA TEXHOJIOTHYECKOTO
000pyI0OBaHUS U U3MEPUTETBLHOM ammaparypbl. DTH MOTEPH MPEAYCMaTPUBAIOTCS
TEXHOJOTMYECKHM  mpoueccoM. OHHM  JIONYCKAIOTCA B AJIEKTPOHHOM,
ONTHUKO-MEXaHUYECKOM, JTUTEHHOM, Ky3HEUHOM, TEPMUUECKOM, rajIbBaHUYECKOM
U HEKOTOpbIX Jpyrux mpousBoacTBax. [Ipu Bemomnennn BKP cratesa He

PaCCUNTBIBACTCA.
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3.12. Pacuert 3aTpar no crarbe «O011ex03siicTBEHHbIE PACX0IbI»

Ha faHHyr0 cCTarbl0 OTHOCATCA 3arparbl IO OOIIEMY YIPaBICHUIO
NPENNPUATHEM, HE CBSI3aHHBIE HEMOCPEICTBEHHO C MPOLIECCOM MPOU3BOJACTBA U
BKJIFOYAIOIIINE B cels 3aTparThl Ha CofepKaHue
AMUHUCTPATUBHO-YIIPABICHUYECKOTO MEPCOHAIIA; aMOPTHU3aL[UOHHBIE
OTYUCJIEHUS W PACXOJbl Ha COJAEpPKAHHME W PEMOHT OCHOBHBIX CpPEJICTB
VIOPABIEHYECKOTO M OOMIEXO34MCTBEHHONO  HA3Hau€Hud  (O(QHUCHOTO
0o0OpynoBaHuUs, 30AHUM U COOPYKEHMIA); PACXOAbI HA OTOIUIEHHE, OCBEIIECHUE U
OIUIATY MPEANPUATHS; IJIATY 3a BOLY W 3€MJIIO W T.J. Pacuer mpou3BoguTCS C
TIOMOIIBI0 KoddummeHTa K.y, YCTaHABIMBAIOIIETO HOPMATUBHOE COOTHOIIIEHUE
MEKly BEJIMYMHOM JAHHBIX 3aTpaT U OCHOBHOM 3apILIaTOW MPOW3BOICTBAHHBIX

padounx. Pexomenyemoe 3nauenue K, = 0,5, T.e.

C,.=C

o =C... -k, =16,58 - 0.5 = 8,29 pyO0.
3.13. Pacuert 3arpar no crarbe «Ilorepu Opaka»
Crarbsi YYHTHIBAET CTOMMOCTH OKOHYATEIHLHO 3a0paKOBAHHOW MPOIYKIIUH,

3aTparbl IO MCIpaBICHUIO Opaka, OHAa YYUTHIBAETCS TOJIBKO B OTYETHBIX
kanbKyisinusx. B BKP atu 3arparel He paccunThIBaroTCA.
3.14. Pacuet 3arpar no crarbe «[Ipoune npou3BoacTBeHHbIE PACXOAbD)
Ha paHHyI0 cTarpl0 OTHOCSTCS HENPEABUICHHBIE PACXOIbl, PacXoAbl Ha
rapantuiiHoe ooOcnyxuBaHue npoaykuuu u gap. B BKP stu 3arparel He

PAaCCUNTBIBAIOTCA.
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3.15. Pacuert 3aTpar no crarbe «Pacxoabl Ha peajn3anmnio»

CraTpsi BKJIIOYAET 3arTpaThl, CBS3aHHBIE C peaJn3aluedl W3rOTOBICHHOU
NPOAYKIMU: XPAHEHHE M YIMAKOBKAa HAa CKJIAJaX T'OTOBOM MPOAYKLMUH; TOCTABKY
NPOAYKLMU HA CTAHIIMU U B MOPTHI OTIPABICHUS; PEKIaMy U COBITOBYIO CETb;
KOMHCCHOHHBIE COOpBI MOCPENHUYECKUX OpraHu3aluid U Tp. DT PacXOb
PEKOMEHYeTCsl IPUHATHh paBHBIMU 1% OT MPOU3BOJICTBEHHOMN C€0ECTOMMOCTH.

Cpy = Z C;-0,01 = (239,67 + 119,67 + 16,58 + 1,658 + 5,59 + 6,592 +

+1,3184 + 3,67 + 16,58 + 853,4749 + 13,264 + 8,29) - 0,01 = 1286,3573- 0,01
= 12,86 py0.

3.16. Pacuet npudbLIN
[TpubbLIs cnemyeT npuHATh B pasmepe 5:20 % OT mosiHOM cE0EeCTOMMOCTH

MIPOEKTA.
= z C,-0,2 = (1286,3573 + 12,86) - 0,2 = 259,84 py6;

s o = 1299,22 py6.

3.17. Pacuer HJIC
HJC cocrasnsier 18% oT cyMMbI OJTHOM c€0€CTOMMOCTH U3AENIHS U TPUOBLIH.
HIIC = Iyg or. - 0,18 = 1299,22 - 0,18 = 233,85 py6.
3.18. llena u3neaus

[lena paBHa cymMe nosnHou cedectoumoctu, mpuodsn u HJ(C.

Lena = Mg . + 1T+ HIC = 1299,22 + 259,84 + 233,85 = 1792,81 py6.
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4.CONUAJIBHAA OTBETCBEHHOCTD
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«COIUAJIBHAS OTBETCTBEHHOCTDb»

Crynenry:
I'pynna 1017 (0]

8J141 Kypbimun [ A.

MIxoJaa HNnxenepuas Ot1aenenne MarepuaJjioBeaeHu
IIxosna HoBbIx f

IIpou3BoACTBEHHBI

x TexHosiorni

YpoBeHn bakanaBpuar Hanpasienne/cnenuaiabHoct | 15.03.01

o0pa3zoBaHu b MaimHnoctpoenue

s

Tema paGorsi: Pa3zpa6oTka TeXHOJOrHYECKOro npoiuecca aeraau Tuna « luaanapy.

Hcxoanblie nannblie K pa3neay «ConuaibHasg OTBETCTBEHHOCTbY !

1. Xapakrepuctuka 00beKTa UCCIIeIOBaHUS
(BemecTBo, MaTepual, Mpuoop, arOPUTM, METOJIUKA,
paboyvas 30Ha) ¥ 00JIACTH €r0 IPUMEHEHHS.

OOBEKTOM MCCICTOBAHMUS SIBIISIETCS
pabodee MecTo pabOTHHKA-IIEX.
PaGodee MecTo COCTOUT U3 CTAHKOB,
MECT JIJISl OTIePaToOPOB, MECT IS
KOMILIEKTYIOIIETO0 000PYIOBAHHUS U T/,
OO0acTh MPUMEHEHUS: aBTOMATHU3AIINS
TEXHOJIOTHYECKOTO TIpoIiecca

IlepeyeHb BONMPOCOB, MO/JIEIKANMX UCCTEI0BAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. IIpousBoacTBeHHas 0€30I1aACHOCTD

1.1. Ananu3 BBISIBIIEHHBIX BPEIHBIX (PAaKTOPOB
npu pa3paboTKe U SKCIUTyaTal[MH TPOEKTUPYEMOTO
pelIeHUs B CIeIyIOIIEeH MOCIIE0BATEIbHOCTH:

—  (usuKo-XxMMHYECKas IPUPOAA BPETHOCTH, €€
CBSI3b C pa3pabaTbIBaeMO  TEMOIi;

— JeiicTBue GakTopa Ha OPraHU3M YeJIOBEeKa;

— TPUBEICHHE JOIYCTUMBIX HOPM C
HEO0OXOAMMOM pa3MEPHOCTHIO (CO CCHIITKOM Ha
COOTBETCTBYIOIINI HOPMATUBHO-TEXHUYECKUI
JIOKYMEHT);

— IpeAsiaraéMble CpeICTBa 3aLUTHI;

— (cHauazia KOJIJIEKTUBHOM 3alllUThI, 3aTEM —
WHJUBUAYaJIbHbIE 3aIIUTHBIE CPE/ICTBA).

1.2. AHanu3 BBIABICHHBIX ONMACHBIX (PAKTOPOB MpH
pa3paboTKe M IKCIUTyaTalluu MPOEKTUPYEMOTO
pelieHus B CIeAyIOIIel MocaeA0BaTeIbHOCTH:

—  MEXaHHUYCCKHE OIMaCHOCTHU (I/ICTO"IHI/IKI/I,

AHanu3 BBISIBJICHHBIX BPEITHBIX
(haxkTOpoB:
—  HEJO0CTaTO4YHast OCBEIIEHHOCTh
paboueii 30HbI;
— OTKJIOHEHHE apamMeTpoB
MUKPOKJIMMATa B IIOMEIIECHUN;
—  TIOBBIIIECHHBIN
1ryma/BuOpanus;
— BpeIHBIC BEIIECTBa,

[Icuxoduznueckue HakTopshr:

YpOBEHB

— TIOBBILIECHHAA
OpraHbl 3peHUs

Harpyska Ha

— JUINTENIbHBIE
Harpy3Ku;
—  MOHOTOHHOCTb TPYNa;

CTaTUYCCKUC

— HEPBHO-DMOLMOHAJIBHOE
HaIlpsiKEHUE.
BBISIBJICHHBIX

Awnanus ONAaCHBIX

MIPOU3BOACTBEHHBIX (PAKTOPOB paboueit
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CpEICTBa 3alllUTHI;

— TEpPMHUUYECKHE OMaCHOCTH (UCTOUHUKH,
CpEeICTBA 3aIllUTHI);

—  3IIEKTPOOE30MaCHOCTH (B T.U. CTATHYECKOE
AIIEKTPUYECTBO, MOJTHHE3AIIUTA — UICTOUHUKH,
CpEICTBA 3aIllUTHI);

— TI0XKapOB3pHIBOOE30MACHOCTD (IPUUYUHBI,
npodunakTHYecKue MepONpUiTUs, IEPBUYUHBIC
CpEeICTBA MOKAPOTYILICHUS).

Cpelbl, BIUSIONIAX HAa OPraHU3M
YeNoBeKa MpHu padoTe ¢ MPOrpaMMHBIM
obecriedeHreM B paboveM MOMEIICHHH,
a UIMEHHO:

— OIaCHOCTh HOPaKEHHUSI
AIEKTPUYECKUM TOKOM,

—  ONAacHOCTb HOPaKEHHUSI
CTaTUYECKHUM DJICKTPUICCTBOM,

— KOPOTKOE 3aMbIKaHHE.

— Pabora MexaHU3MOB;

— 3anbUICHHOCTS;

— CpencrBa UHIUBUYaTbHON
3alIUThI KOXKH, OPIaHOB
JIBIXaHUSl 1 MEIAUIIUHCKUE
Cpe/ICTBa 3aIlUTHL;

2. JKoJ0rnYecKas 0e30MaACHOCTh:

— 3aIIMTa CEeIUTEOHON 30HBI

— aHaJIW3 BO3ICUCTBHS 00BEeKTa HA aTMochepy
(BBIOpOCHI);

— aHaJM3 BO3JIEUCTBHS 00BbEKTA Ha TUIpOCchHepy
(cOpochr);

— aHaJIW3 BO3ACUCTBUS 00BEKTa Ha JUTOChEpy
(oTxombl);

— pa3paboTarh peuIeHus 0 00eCIIEYCHUI0
HKOJIOTHYECKOI 0€30MaCHOCTH CO CChUIKAMHU Ha
HTJI o oxpaHe OKpy>Karolen cpeapl.

Yrunuzauus HCIIOJIb3yEMOM
OpPL.TEXHHUKH,  MaKylIaTypsl U
JIOMUHECIEHTHBIX JIaMII.

3. be3onacHOCTH B Ype3BbIYAIHBIX CHTYALHAX:

— nepedyeHb Bo3MOkHBIX UC npu pazpabotke 1
AKCIUTYaTalluy MIPOEKTUPYEMOTO PELICHUS;

— BbIOOp Hanbonee TunuyHoi YC;

— pa3paboTKa NPEeBEeHTUBHBIX MEp I10
npenynpexaenuto YC;

— pa3paboTka AelcTBUI B pe3ynbTare BO3ZHUKIIEH
UC u Mep no TUKBUAAIMH €€ OCTEACTBUH.

UpesBpruaitHas CUTyalus
TEXHOTEHHOTO

Xapakrepa I MecTa— noxap.
VYcraHoBka OOIIMX MPAaBHI MOBEICHUS
u

PEKOMEHIALIMM BO BpeMS IT0XKapa, IUIaH
9BAKYyalMU, OTHETYILINUTEb.

4. [IpaBoBbI€e U OPraHU3aIUOHHBIE BOMPOCHI
obecreueHus 0€30MACHOCTH:

— cheuuanbHbIe (XapaKTepHbIC IPH
SKCIUTyaTaluu 00beKTa HCcCie10BaHus,
MIPOEKTUPYEMOI paboueli 30HbI) MPABOBHIC
HOPMBI TPYZIOBOTO 3aKOHOAATENIbCTBA;

— OpraHM3aLMOHHBIE MEPOTIPUATHS IIPU
KOMITOHOBKE paboueil 30Hbl.

OCHOBHBIE TIPOBOJIMMBIC TPABOBBIC U
OpPTaHMU3AIIOHHBIE MEPOMPUITUS IO
00eCTIeYeHUTO 0€30ITacHOCTH
TPYOAIIMXCS Ha pabodyeM  MecTe
comtacuo CaulluH 2.2.2/2.4.1340-03,
®3 - 197.
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JlaTa BbIIaYM 3a1aHUA 1JIS1 pa3jiesia no JuHeiHoMy rpadpuky 01.03.2018

33)13HI/Ie BbI{AJI KOHCYJILTAHT:

JonxHoCcTh DPUo Yuenasi ctenenb, 3BaHNE Tlognuce Jlara
AccucTeHT AsneeBa U.H. 01.03.2018
3aaHue NPUHSJ K UCTIOJTHEHUIO CTYIEHT:

I'pynna dUO Hoanuck [Mara
8J141 Kyppimmn JI.A. 01.03.2018

4.1 Onucanue padoyero mecra
B manHOM paszmene paccMOTPEHBI BOTIPOCHI, CBSI3aHHBIC C OpraHHU3aIHCH
paboyero Mecta B COOTBETCTBHMM C HOPMaMHu MPOU3BOACTBEHHOW CaHUTAPUH,
TEXHUKHU MTPOU3BOJICTBEHHON O€30MaCHOCTH M OXPaHbI OKPY>KAIOIIEH CPEIbI.
B nanHo# paboTe paccMOTPEHO TEXHOJOTUYECKOE OI0PO 1 HaXosIIeecs B
ob6opynosanue (I1K).

[Ton mpoextupoBaHueM paboOdero MecTa MOHUMAETCS IiesiecooOpazHoe
IPOCTPAaHCTBCHHOE pa3MEIICHHE B TOPU30HTAIBHOH W BEPTHUKAIBHOM
IUIOCKOCTSIX  (DYHKIIMOHATBHO  B3aWMOYBSI3aHHBIX ~ CPEICTB  IMPOM3BOJICTBA
(oOopynoBaHMs, OCHACTKH, MPEAMETOB Tpyda H JIp.), HEOOXOAMMBIX IS
OCYIIECTBJICHUS TPYIOBOTO MpoIiecca.

[Ipu npoekTupoBaHWW pabOYMX MECT [OJDKHBI OBITh  YUITCHBI
OCBEIIIEHHOCTh, TEMIIEPATypa, BIAKHOCTh, JaBJICHHUE, IIyM, HAJIWMYNE BPETHBIX
BEIICCTB, JJICKTPOMArHWTHBIX TOJEH W JApPyrue CaHUTapHO-TUTHCHUYCCKUE
TpeOOBaHMSI K OpraHU3aluyd PabOINX MECT.

[Tpu mpoekTrpoBaHUK OFOPO HEOOXOIUMO YICIHTh BHUMAHHUE U OXpPaHE
OKPY>KaroIei cpeibl, a B YaCTHOCTH, OpTaHU3aIli 0€30TXOTHOTO MPOU3BOICTBA.

Taxxe HE0OXOUMO YUYUTHIBATh BO3MOXKHOCTh YPE3BBIYANHBIX CUTYAIUN.
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Tak kak maboparopusi HaxomuTcs B ropoae Tomcke, HanOomee TunuyHo UC
ABJIIETCS. MOPO3.
AHaJIu3 BbISBJEHHBIX BpeIHbIX (AKTOPOB NPOEKTHPYEMOM
MPOU3BOJACTBEHHOM Cpeabl
B Oropo, rme HaxoAsaTCs pa3iUyHBIE SIEKTPOYCTAHOBKH, MOTYT OBITH
CIIEAYIOIUE BpeIHbIC (PaKTOPBI: HATMYHUE - @) HE KOM(POPTHBIX METEOYCIOBHI; 0)
BPEIHBIX BEHIECTB; B) MPOU3BOACTBEHHOIO IIIyMa; T) HEIOCTaTOYHOU

OCBCIICHHOCTH, I[) QJICKTPOMArHUTHOT'O U3JIYUYCHU A,

4.1 MeteoycnoBust

MukpoximMaT B MPOU3BOACTBCHHBIX  YCJIOBHSIX  ONPEICIISICTCS
CIICAYIONUMU TIapaMeTPaMH:

1) Temneparypa Bo3ayxa,

2) OTHOCHUTENIbHAS BIAXKHOCTh BO3/IyXa;

3) CKOpPOCTh JBMKCHHS BO3TyXa.

[Tpu BBICOKO¥ TeMIIepaType BO3ayXa B IOMEIICHUH KPOBEHOCHBIE COCY/IbI
KOXH PACIIUPSIOTCS, MPOUCXOMANUT TIOBBIIIICHHBIN MPUTOK KPOBHU K ITOBEPXHOCTH
TeJa, ¥ BBIICJICHUE TETUIa B OKPYKAIOIIYIO CPey 3HAUYNUTEIBHO YBEIIMUNBACTCSI.
[Tpm HU3KOH TeMImepaType OKPYKAroIIero BO3AyXa PEakKiHs YeJIOBEYESCKOTO
OpraHM3Ma WHas: KPOBEHOCHBIE COCYIbl KOXKH CYKAIOTCS, TPUTOK KPOBH K
MOBEPXHOCTH TeJla 3aMEJISETCs, W TEIUIOOTAa4a KOHBEKIIUEH M H3ITydeHUEM
yMEHbIIAeTcsl. TakuM 00pa3oM, ISl TEIUIOBOTO CAMOUYYBCTBHS YEIOBEKA BAKHO
ONPENEIICHHOE COUYCTAaHUE TEeMIIepaTypbl, OTHOCHUTCIILHOM BIAXKHOCTH W

CKOPOCTH JBUXEHHUS BO3AyXa B paboueil 30He.
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[ToBeiIeHHAs BIIAKHOCTh BO3/yXa (9>85%) 3aTpyaHSIET
TEPMOPETYISILIUIO OpraHu3Ma, T.K. MPOUCXOAUT CHUKECHUS HCIApeHHs TOTa, a
NOHW)XEHHAsI BIAXHOCTh ((p<20%) BBI3BIBAET MEPECHIXAaHUE CIU3UCTHIX
000JI0YEK JBIXATEIbHBIX MTyTEH.

OnTtumanbHble W JONYCTUMBIE  TIOKa3aTeld  TeMIepaTyphl,
OTHOCHUTENILHOW BIAXKHOCTH W CKOPOCTH JIBIDKEHHS BO3AyXa B pabodeil 30HE
MIPOM3BOACTBEHHBIX TOMEIICHUH JOHKHBI COOTBETCTBOBaTh  3HAYCHUSIM,
npuBeaeHHbIM B Ta0muie 1 [TOCT 12.1.005-88].

Jns oOecrieueHrss ONTUMAJBHBIX W JOMYCTUMBIX IOKa3aTenei
MUKPOKJIMMAaTa B XOJIOAHBIN TMEpPHOA Tola NPUMEHSIOTCS CPEACTBA 3alIUTHI
pabounx MECT OT OCTEKJIEHHBIX MOBEPXHOCTEH OKOHHBIX MPOEMOB, YTOOBI HE
ObUTO OXJaXIeHus. B Teriplii mepuoj] roga He0OXOANMO MPEAYCMOTPETH 3aIIUTY
OT TIOTIaJJaHMsI PSMBIX COTHEUHBIX JIyYEeH.

PaGotel genarcs Ha TpW KaTeropud TSHKECTH HA OCHOBE OOIIHMX
9Heprosarpar opranuzma. Pabora, oTHOCAIIAsACS K MHXEHEepaM — pa3paboTuukam,
OTHOCHUTCSI K KaTeropuu JIerKuxX padort. JlomycTrMble 3HAYEHUS MHUKPOKINMATa
JUTS 9TOTO CITydast JaHbl B TAOIHIIE.

Tabnuma 10 - TpeOoBaHUs K MUKPOKIMMATY

ITepuon roma Kareropus Temnepary | OTHOCUTENIBH CxkopocTb
paboThI pa, °C as TIBU>KECHHUS

BJIQXXHOCTH, %0 | BO3myXa, M/C

XO0JIOTHBIN CpeHss 19-24 15-75 <0.1

Tereii cpenHss 20 - 28 15-75 <0.2
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OnHUME U3 OCHOBHBIX MEPONPHUATHI IO ONTUMHU3AITUN MUKPOKIUMATa 1
COCTaBa BO3/yXa B MPOW3BOJACTBECHHBIX IMOMEIICHUSIX SIBIISIOTCS OOeCTieueHue
HAJICKAIIET0 BO3AYXOOOMEHA W OTOTUICHHMSI, TEIJIOBAasl W3OJIAIMS HArpPeThIX
MOBEPXHOCTEH 000PYIOBaHUS, BO3AYXOIPOBOJOB M THAPOTPYOOIIPOBOIOB.

4.2 Bpennble BelecTBa
Cpean XUMHUYECKUX BEIECTB, BBIACISIONIMXCS NpU paboTe Ha CTaHKax,
HanOOJIBIIUHN BpeJ] MPUHOCST: MBUICBBIJEICHHIE, COTPOBOXKIAIOIINECS MPOIECCHI
abpa3uBHOI 00pabOTKM METaUIOB (3a4MCTKa, MOJMpPOBaHUE, NUIM(OBaHHE U
1p.), a Taoke mpu padore ¢ COX.

B cocraBe COBpeMEHHBIX JKHAKOCTEH COJEpIKaTCsi pa3IuvHbIe
UHTUOUTOPBI KOppO3UH, IPOTUBO3aIUPHBIE MIPUCAJIKH, TJIMKOJIb,
AHUOHOAKTHBHBIE W HEHOHOTEHHBIE AMYJIbIaTOpbl, HWHIYCTPUAIIbHBIE U
MUHEpaJIbHBIE Maclia, MAaCJsSHbIA acuioji, €IKUH HaTp, OaKTepUIIUIHBIC
npenaparsl (KaycTudeckas coja, xjopmapadussl U T. 1.). be3dycrmoBHo, Takoe
pazHooOpa3ne XMMHUYECKUX BeliecTB, Bxomsmux B coctaB COX, ompenensier
HE0OXOIUMOCTh TOCTOSIHHOTO KOHTPOJISI KX COEP>KaHUS U YCIOBHUI IPUMEHEHUS.
Henw3s ckazarb, 4TO 3a MOCHEAHHWE JBa JCCATUJIICTUS Ha MPEANPHUITHIX
MAITMHOCTPOCHUSI HUYEro HE CleTaHO B OOJACTH CHIDKCHHSI BPEIHOTO
BO3JICHCTBUS OXJIAKIAIONIUX AMYIHCUI HAa OPTAaHU3M YEJIOBEKA U OKPYKAIOIIYIO
cpeny. bBONBIIMHCTBO  MPEANPHSATHI  OTKA3aJuCh OT  HCIOJIb30BaHUSA
OXJIAKJAIOMINX PACTBOPOB HAa OCHOBE HHTpaTa HATPHUS, JIPYTHUX STOBUTHIX

XUMHUYECKHX BelecTB. Tak ke co BpemeHeM B 1000t COX OypHO pa3BUBaIOTCS
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MUKpPOOPTaHU3MEbI (0aKTepun), KOTOpbie (OPMHUPYIOT OCOOYIO TUCTIEPCHYIO a3y
c pasmepom uactul] 0,2—10 MkM. DTH OaKTepuu MPOTPECCHUPYIOT B BOIAHBIX
pacTtBopax B ¢popMe manouek u KOKKoOB. [lockonbKy mporpeccupyroliee pa3BuTue
OakTepuii B  Ccpeoe  «Macllo—BOAa»  NPUBOAUT K  HM3MEHEHUIO
CTpYKTypHO-MexaHndeckux xapakrepuctuk COX, Oakrepun, yHHUUTOXKAS
OpraHU4YeCKrEe KOMIIOHEHTHI, BRICBOOOKIAIOT U3 AMYJIBCUI Maclo (JUIEKTPUK).
Bce 510 BiamseTr Ha 3NEKTPONPOBOAHOCTH KUAKOCTEH, yBenuuupas ee. He
yIIIyOJIsiICh BO BCE TOHKOCTH MUKPOOHOJIOTHH, B IIEJIOM COBOKYITHOCTb BEILIECTB,
BXO/SIIMX B COCTAaB BOJHBIX 53MYJIbCHI, MOXHO XapaKT€pU30BaTh M Kak
MUTATENbHYIO CPENy ISl pa3BUTHSA OAKTEpUi U TPUOKOB.

BenTuianus NOpoW3BOACTBEHHBIX IMOMEIICHWM MpegHa3HaYeHa s
YMEHBIIEHUS 3aMbUIEHHOCTH, 3aJbIMIEHHOCTH U OYMCTKH BO31yXa OT BPEIHBIX
BBIJICJICHUI TPOM3BOJCTBA, a TaKXKe MJII COXpPaHHOCTH oOopymoBanus. OHa
CILY>KUT OJJHUM U3 INIaBHBIX CPENICTB O3/I0POBJIEHUS YCIOBHUI Tpy/Aa, MOBBIIIEHUS
MPOU3BOJIUTEIBHOCTH M MPENOTBPAIICHHUS OMAaCHOCTU MNPO(heCCHOHATBHBIX
3a0oneBanuii. CucremMa BEHTWISILUKA OOECIIEUMBAET CHHMKEHUE COJEP)KAHUS B
BO3JlyX€ MOMEIICHUS MbLIM, Fa30B A0 KOHIEHTpauuu He npesbimaromen [11K.
[IpoBeTpuBaHne MOMELIEHUsI MPOBOJAT, OTKpbIBasg Qoptouku. IIpoBeTpuBanue
MOMENIEHUN B XOJOAHBIN MEpPUOJ roja J0MycKaeTcsl He 00Jiee OJHOKPATHOIO B
qac, MpU ATOM HYXKHO CJIEUTh, YTOObI HE ObLJIO CHUXKEHUSI TEMIIEPATypbl BHYTPH
MOMEILIEHUS] HWXKE J0onycTUMO. Bo3ayxooOMeH B MOMELIEHUH MOXKHO
3HAYUTENBHO COKPAaTUTh, €CJIM YJIaBIMBAaTh BpPEIHBIE BEIIECTBA B MECTax MX

BBIJICJICHUSI, HE JOIMYyCKasg HUX paclpoCTpaHEeHUs Mo momeueHuto. s atoro
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UCIOJIB3YIOT MPUTOYHO-BHITSXKHYIO BEHTHIIALKIO. KpaTHOCTh BO31yx0ooOMeHa He
HIKE 3.
B nensx obecrnedenust Oe3omacHOCTH pPAOOTHUKOB Ha pabodyMx MecTax

npuMeHsitor CU3: 3aiuTHbIe IepYaTKy, OYKH, CHEI. OJEXKIa, pecuparop.

4.3. IIpon3BOACTBEHHBIH LIYM
[Ipenensuo pomyctumsii ypoBeHb (I1J1Y) mryma - 310 ypoBeHb (aktopa,
KOTOPBIM MpH €KETHEBHOM (KpOME BBIXOJHBIX JIHEH) padore, HO He Oojee 40
4acoB B HEJENI0 B TEUEHHE BCEro pabouero craxa, HE JIOJDKEH BBI3BIBATH
3a00JICBaHU WJIM OTKJIOHEHUH B COCTOSHUU 3/I0POBbs, OOHAPYKMBAEMbBIX
COBPEMEHHBIMU METOJaMH UCCIIEIOBAHUIN B MPOIIECCe padOThI WU B OTJAJICHHbBIC
CPOKH KH3HHM HACTOSIIEro M mocieayrommux mnokoneHuid. Cobmonenue ITY
IIyMa HE UCKIIFOUAET HAPYIICHUS 3I0POBbs Y CBEPXUYBCTBUTEIbHBIX JIHII.
Jonyctumeiii ypoBeHb 1rymMa orpannueH 'OCT 12.1.003-83 u CaunlluH
2.2.4/2.1.8.10-32-2002. MakcuMaJIbHBIH YPOBCHb 3ByKa IMOCTOSHHOIO IIIyMa Ha
pabounx Mectax He nopkHO mpeBbimath 80 nbA. B Hamem ciydae stot
napaMeTp COOTBETCTBOBAJ 3HaueHHI0 60 nBA.
[Ipu 3HaYEHUSIX BBIIIE JOMYCTUMOTO YPOBHS HEOOXOUMO TIPETyCMOTPETh
CK3 u CHU3.
CK3
* YCTpaHEHHE TMPUYMH IIIyMa WIH CYIIECTBEHHOE €ro ocJa0lieHne B
UCTOYHUKE 00pa30BaHUs;
*  W30JIALMS UICTOYHUKOB IIIyMa OT OKPY>KAIOIIEN CpeJibl CPEICTBAMU 3BYKO- U

BUOPOU3OJISAIINN, 3BYKO- U BUOPOTIOTJIONICHNUS,
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* TPUMEHEHHE CPEICTB, CHWXKAIOMIMX IIyM M BUOpalMI0O HAa MTYTH HX
pacIpoOCTpaHEHHUS;
CHus3

® [PUMEHEHHUE CIIECLOJECXK/bI, CIENO0YBU MU 3aAIIUTHBIX CPEACTB OpPraHOB

cllyXa: HayIIHUKH, OepyIIn, aHTU(OHBI.

4.4 OcBelIeHHOCTH

Cornacno CHull 23-05-95 B oduce nomkuo ObiTh He MeHee 300 JIk.

[IpaBUIBbHO  CHPOEKTUPOBAHHOE W BBINOJIHEHHOE  OCBEILICHUE
o0ecreynBaeT  BBICOKUA  YpOBEHb  pPabOTOCIOCOOHOCTH,  OKa3bIBAET
MOJIOKUTENILHOE TICUXOJOTHYECKOe JCHCTBHME Ha YeNOBEKa M CIOCOOCTBYET
MOBBINICHUIO POU3BOAUTEIBHOCTU TPY/IA.

Ha paGoueit moBepXHOCTH JOHKHBI OTCYTCTBOBATH PE3KUE TEHH, KOTOPHIE
CO3/IaI0T HEPABHOMEPHOE pacipeiesIeHue MOBEPXHOCTEHN C Pa3IMYHOM SIPKOCTHIO
B TI0JI€ 3PEHMUsI, UCKAXKAET pa3Mepbl U (GOpMbl OOBEKTOB Pa3INyus, B PE3yAbTATE
MOBBINIAETCS] YTOMJIIEMOCTD U CHUYKAETCS TPOU3BOIUTEILHOCTD TPY/A.

JIJist 3alUThl OT CJIENSIIEH SIPKOCTH BUAMMOTO HM3Iy4YEHUS MPUMEHSIOT
3aIlUTHBIE OYKH, IIUTKH, IIeMbl. OYKH HA JOJHKHBI OTPAaHUYUBATh MOJIE€ 3PCHMUS,
JIOJIKHBI OBITH JISTKUMU, HE pa3pakaTb KOXY, XOPOIIO MPUJIETraTh K JIMIY U HE
MTOKPBIBATHCA BIArOM.

Pacuér  obOmero  paBHOMEPHOTO  HMCKYCCTBEHHOTO  OCBEIICHUS
TOPHU30HTATBHON paboueii TOBEPXHOCTH BBIMIOJIHSICTCSI METOJIOM KO3 uImeHTa

CBETOBOI'O MOTOKA, YUUTHIBAOIIUM CBETOBOM MOTOK, OTPAXKEHHBIA OT MOTOJIKA U
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cred. J{nuna nomemenus A = 10 m, mmpuna B = 8m, Beicota = 3,5 M. BricoTta
paboueii moepxHoctu Haj moioMm h, = 1,0 m. Cormacno CHull 23-05-95
HEOOXOAUMO CO3JaTh OCBemeHHOCTh He Himke 300 1K, B COOTBETCTBUU C
pa3psIoM 3pUTENBHOM paOOTHI.

[Imomans noMemeHus:

S =AxB,
rne A — mmHa, M; B — mmpuHa, m.

S=10x8 =80 v’

Koaddunment orpakeHuss  MOKPAIICHHBIX CBETIO-3€JIEHBIX CTEH C
okHamH, ©0e3 tmTop pP=40%, CBEKENOOCICHHOTO IOTOJKA o=10%.
Koadduiment 3amaca, y4uWUTHIBAIONIUMN 3arpsi3HEHHE CBETWIbHUKA, A
NOMEIIEHU ¢ MaibIM BblaelieHneM nbuid paBeH K3 =1,2. Koadduument
HEPAaBHOMEPHOCTH JIJIsl TIOMUHECHIEHTHBIX jJamn Z= 1,1.

Boibupaem namny gHeBHoro cBera JITh-40, cBeToBOl MOTOK KOTOPOW
paBeH
D = 2200 JIm.

Bri6upaem cBETHIIBHUKY C JTFOMUHECIIeHTHbIMU Jiammiamu Tura OJJOP —2-40.

OTOT CBETHWJIBHHUK MMEET JBE JIaMIIbl MOIIHOCTRIO 40 BT kakgas, nianHa
cBeTWwibHUKA paBHa 1200 MM, mmpuna — 260 Mm.

NHuTterpanbHbIM KpUTEpUEM ONTUMAJILHOCTH PaCIONIOXKEHUS
CBETWJIBHUKOB SIBJISIETCA BeIWYMHA A, KOTOpass Il JIFOMHUHECIICHTHBIX
CBETWJIBHUKOB C 3allIMTHOW PEIIETKOM JIe:)KUT B nuana3zone 1,1-1,3. Ilpuaumaem

A=1,2, paccTosiHUE CBETWIILHUKOB OT TiepekpbITHs (cBec) h. = 0,5 M.
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Bricota cBetmipbHUKAa Han pabodeil MOBEPXHOCTBIO OMPENESETCS I10
dbopmyre:
h =h, — hp, tne hy—BbIcoTa cBeTHIBHIKA HAJl TOJIOM, BBICOTA HO/IBECA,
hp - BeICOTa paboueil HOBEPXHOCTH HaJ| TOJIOM.
HanMenpias momycTumasi BBICOTa TOJBEcCa HaJ TOJOM IS JIByXJIAMITOBBIX
ceetwiibHuKOB OIOP: h, = 3,5 m.

BricoTa cBeTmibHWKAa Hal pabodeil TMOBEPXHOCTHIO OMPEACIACTCS TIO
dbopmyrne:
h=H-h,—h,=35-1-05=2,0m.
Paccrostare Mexmay COCeTHUMHU CBETUILHUKAMH WU PSAAMH OMPEACISICTCS TI0
dbopmyrne:
L=A-h=12-2=24wm

Yucio PAA0B CBCTUJILHUKOB B ITIOMCIICHUN

=22 _33 43
TL24 0 7T
Yucno CBETUIILHUKOB B PALY:
Na=—=—=4,16~ 4
¢ 2,4

OO0111e€e YUCI0 CBETUIILHUKOB:
N=Na-Nb=3-4=12
Paccrostaue oT kpallHUX CBETHJILHUKOB MU PSJIOB JIO CTEHBI OTIPEIEISACTCS

o dhopmye:

l_L
3

ZA—OS
3 — oM
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Pa3smemaem cBeTuibHUKY B ABa psiaa. Ha pucynke 24 m3zoOpakeH miaH

NMOMCHICHHUA 1 PasMCIICHN CBETUJIBHUKOB C JIIOMUHCCIICHTHBIMU JIAMITAMH.

IR O

U
H

600
2400 I]

800 "

000

— T

Pucynok 24 — IInan noMmemeHus 1 pa3MeIeHus] CBETHIIBHUKOB C
JIOMMHECLIEHTHBIMU JIAMIIAMH.

WNHunexc noMelieHus onpenensercs no Gopmyse:

_ A'B 108
" h-(A+B) 20-(9+7)

I = 1,97
KoaddurmeHT ncnonb30BaHms CBETOBOTO MTOTOKA, TTOKA3BIBAIOIINN KaKas
9acTh CBETOBOTO TIOTOKA JIaMII TOMAAaeT Ha pab0vyIo MOBEPXHOCTD, IJIS
cBeTwiIbHUKOB THMa OJ] ¢ moMuHectieHTHbIMU Jamtiamu 1ipu p = 710 %, pc = 40%
U uHAeKce moMerienus | = 1,97 pasen 7 = 0,65.

HOTpC6HBIﬁ CBETOBOM MOTOK IpynIbl JIOMUHECHOCHTHBIX JIaMIl CBECTHJIbHUKA

omnpenensercs mo popmyiie:

_E-A'B-K3-Z 300-10-8-1,2-1,1
~ N-n-np 12- 0,65

= 2457,45;1m

I
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JlenaeM NpoBEpKY BHITTOIHEHUS YCIOBUSA:

CD —
—10% <22 1. 100% < 20%;
CDJIA
pg=®Pn oo, 2600245745
Dz ° T 2600 T

Takum ob6pazom: —10% <-6,1% < 20% , HeOOXOAMMBII CBETOBOM MOTOK

AHAJIM3 BBIIBJICHHBIX ONACHBIX (DAKTOPOB NMPOEKTHPYEMOM
NPOU3BOACTBECHHOM Cpeabl
4.5 @aKTOpbI VIEKTPUYECKOI NPUPOABI
DnexTpoOe30MacHOCTh MPEACTABISAET COO0M CHUCTEMY OpPraHU3allMOHHBIX U
TEXHUYECKUX MEPONPUATHH U CPEACTB, 0OCCIEUMBAIONIMX 3aIUTY JIIOACH OT
BPEHOTO U OMACHOTO BO3JEHUCTBUS 3JEKTPUUECKOTO TOKA, AIEKTPUUECKON TyTH,
AIIEKTPOMArHUTHOTO MOJISl ¥ CTATUCTUYECKOTO 3JIEKTPUYECTBA.
DNEeKTPOyCTAaHOBKU KIACCUDUIIMPYIOT MO HAMPSHKEHUIO: ¢ HOMHHAJIBHBIM
Hanpspkenrem 10 1000 B (momernienus 6e3 moBbiiieHHOM onacHocTH), 70 1000 B
C MPUCYTCTBUEM arpeCCUBHOM cpeibl (TOMEIEHHUS C TIOBBIIIEHHON OMAaCHOCTHIO)
u cBbime 1000 B (momemieHust 0co60 onacHsbIe).
B oTHOLIEHMM OMacHOCTH TMOPAXKEHUS JIOAEH JJIEKTPUUYECKHUM TOKOM
pa3INyaroT:
1. [Tomemniennst Ge3 TOBBIMICHHONW OIMACHOCTU, B KOTOPBIX OTCYTCTBYIOT
YCIJIOBHSI, CO3/IAIOIINE TTOBBIIICHHYIO WU 0COOYIO OMMACHOCTb.
2. [TomereHrst ¢ TOBBIIMIEHHON OMACHOCTBIO, KOTOPBIE XapaKTEPU3YIOTCS

HaJIMYUMEM B HUX OIHOIO0 M3 CJICAYIOIIUX YCHOBHﬁ, CO3IAIIMNX IMOBBIIICHHYTO
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OMAaCHOCTh: CBIPOCTb, TOKOMPOBOJAIIAS MbUIb, TOKOMPOBOASIINE IOJIBI
(MeTamIMuecKue, 3eMIISTHBIC, KeIe300€TOHHbIC, KUPIUYHBIE M T.II.), BBICOKAs
TeMIlepaTypa, BO3MOXHOCTb OJHOBPEMEHHOIO IPUKOCHOBEHHUS YEJOBEKa K
UMEIOIIMM COEJUHEHUE C 3eMIIEd METAJUIOKOHCTPYKIUSAM, TEXHOJIOTHYECKUM
anmaparaM, ¢ OJHOM CTOPOHB, K K METaNIMYECKUM  KOpIlycam
AIIEKTPOOOOPYIOBAHUS - C IPYTOM.
3. Oco00 omacHble TOMEIICHUs, KOTOpPbIE XapaKTepU3YIOTCS HaJIHMYueM
obopynoBanus cBeiie 1000 B u ogHOTO M3 ClIEIYIOMIUX YCIOBUM, CO3IAI0IINX
0Cco0y10 OMAaCHOCTh: 0CO00M CHIPOCTU, XUMUUECKH AaKTUBHOM WJIM OpraHUYEeCKON
Cpellbl, OJHOBPEMEHHO JABYX WM 0o0Jiee YCIOBUN MOBBILIEHHOW OMAacHOCTH.
Tepputopuu pasMemieHus HApPYKHBIX JJIEKTPOYCTAHOBOK B  OTHOIICHUU
OIMACHOCTH MOPAKEHUSI JIFOAEH IIEKTPUUECKUM TOKOM MPUPABHUBAIOTCS K 0CO00
OTIaCHBIM TTOMETIICHUSIM.

bropo oTHOCHTCA K MOMEILIEHHIO 0€3 MOBBIIIEHHON OMAaCHOCTH MOPaKEHUS
AIIEKTPUYECKUM TOKOM. B rmomenieHun npuMeHsItoTCs CIEAYIONINEe MEPhI 3aIUThI
OT MOPAXEHUS SJEKTPUUECKUM TOKOM: HEIOCTYITHOCTh TOKOBEYILIUX YacTen s
CIIy4ailHOr0 TPHUKOCHOBEHHMS, BCE€ TOKOBEAYIIME YacTH HW30JIUPOBAHbI U
orpaxaeHbl. HeJoCTymHOCTh TOKOBENYIIMX YacTeWd [OCTUraeTcsl IMyTeM HX
HAIC)KHOUW M3O0JSIUH, TPUMEHEHUS 3alIUTHBIX OTPAKIACHUHA (KOXKYXOB, KPBIIIEK,
CETOK M T.]I.), PaCIlOJIOKEHUS TOKOBEIYIIIMX YacTeil Ha HETOCTYIHOM BBICOTE.

OCHOBHBIMH  AJIEKTPO3ALIUTHBIMU ~ CPEICTBAMH B  AJIEKTPOYCTAHOBKAX
HanpspkeHrueM 10 1000 B aBisroTCs AMANEKTPUUECKUE TTIEPUYATKH, U30JUPYIOIINE

IMITaHTH, HU30JIMPYIOIIHC 151 SJICKTPOU3MCPHUTCIILHBIC KJICHIH,
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CJIECAPHO-MOHTAKHBI MHCTPYMEHT C U30JMPYIOIIMMH PYKOATKAMH U YKA3aTEIIN
HaIPSKEHUS.

K cpeacTBam 3ammThl OT CTAaTUYECKOTO IIEKTPUUECTBA U SJEKTPUUECKUX
MOJICH TPOMBINIUICHHOW YacCTOThI OTHOCSAT KOMOWHE30HBI, OYKH, CHEI00YBb,
3a3eMIsifolMe  Opaciersl, 3a3eMJBIIOIIME  YCTPOMCTBA, YCTPOWCTBA  JJIA
YBIQXXHEHUS BO31YyXa, AHTUAIEKTPOCTATUYECKHE TIOKPBITHS W MPOMUTKH,

HENUTpaIn3aToOPbl CTATUYECKOTO AIEKTPUYECTBA.

JlononnumenvHule aneKmpos3awjummusle cpeocmed 8 31eKmpoyCmaHo8Kax.
JIoTOJIHUTETbHBIMU AIEKTPO3AIUTHBIMU cpeAcTBaMHU SIBJISIFOTCS
JTUBJIEKTpUUECKUue Trajnomu (0OThl), camoru, AUDJICKTPUYECKUE PE3UHOBBIC
KOBPHKH, JTOPOKKHU U U30JTUPYIOIINE TTOJACTaBKHU.

JusnexTpuyeckue OOTHI, TAJIOMIM U CANOTH MPUMEHSIOT JJISI U30JISIIIUU
YyeJoBeKa OT OCHOBAaHUS, HA KOTOPOM OH CTOUT. BOTHI NPUMEHSIOT B
AJIEKTPOYCTAHOBKAX JIIOOOTO HAMpPSKEHUs, a TaJOIId U CarloTh — TOJIBKO TPHU
Harpsbkennn 1o 1000 B.

JlusnexTpuyeckue KOBPUKHU U JOPOXKKHA — ITO U3OJUPYIOIIHME OCHOBAHMUS.
WX mpuMEHSIIOT B 3aKPBITHIX JIEKTPOYCTAHOBKAX JIIOOOTO HAMPSHKEHUSI.

N3onupyromnue MmojacTaBKU TakKe H30JMPYIOT YeJIOBEKa OT TPyHTa WIH
nona. B anexrpoycranoBkax HamnpspbkeHueM 10 1000 B nzonupyroniue moacTaBku
BBINIOJIHSAIOT 0e3 (haphopoBbIX M30J5TOPOB, a Bbiie 1000 B — obs3arenbHo Ha

bapdopoBbIX U30JIATOPAX.
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4.6. OxpaHa oKkpy:Kalolleil cpeabl

OxpaHa OKpyKaroIen cpeibl - 3TO KOMIUIEKCHas mpolieMa U Haubosee
akTuBHas Qopma e€ pelmeHus - 3TO COKpalleHHWe BPETHBIX BBHIOPOCOB
IPOMBIIUICHHBIX TPEANPUATANR Yepe3 MOMHBIA TMepexo/l K OE€30TXOMHBIM WIIH
MaJIOOTXO/IHBIM TEXHOJIOTHSIM MPOU3BOJICTBA.

Jlns mepexoma K O€30TXOAHBIM TPOU3BOACTBAM B OHOpPO HEOOXOAUMO
OCYIIECTBIISITH BCE paOOTHI B AJIEKTPOHHOM BH/IE, 0€3 UCTIOIH30BAHMSI IPUHTEPOB
COOTBETCTBEHHO OyMaru.

Tak xe HeoOXoauMO M03a00TUTHCA O pa3AClIbHBIX KOHTEWHepax s
OTXOJIOB OBITOBOTO XapakTepa: OTAEIbHbIE MyCOpHBIE Oaku aJisi Oymaru, CTeKJa,
METAUIMYECKUX YacTeH, IJIaCTHKA.

HeoOxonumo 3akiIio4uTh JOTOBOP C KOMITAHWEH, BBIBO3SIIEH Mycop,
yToOBl OHA oOOecleuuBajia JIOCTaBKY pa3lelEeHHBIX OTXOJ0B (upmawm,
3aHUMAIOIUMCS TIepepabOTKOI OTXO/OB.

Taxxe HEOOXOMMMO YTWIM3UPOBATH CpPEICTBA OCBElIeHUs. Bce
U3BECTHBIE  CErOAHS  CHOCOOBl  yTWIM3alUH  (JIEMEpPKYPHU3AIIHH )
JIFIOMUHECIEHTHBIX JIAMIT OYE€Hb TPYIAOEMKH, ONACHBI, SHEPro3arparHbl U
PKOHOMHUYECKH HEIIeNIeCO00pa3Hbl: CTOMMOCTh TOJOOHOW omepanuu
MPAKTUYECKH CpPAaBHUMA CO CTOMMOCTBIO HOBOM JIaMmIibl. TeXHOIOTHA
HOBOCHOMPCKHMX BOJHUKOB JE€IIEBAa W  JKOJOTMYECKHM Oe30macHa.
CneunanbHbld XUMUYECKUA PACTBOP TMO3BOJSAET MOJHOCTHIO YIAIUTH BCE
OMacHbIE KOMIIOHEHTBI JIFOMUHO(DOPHOrO CJIOog CO CTEKJIa, W IOCle

JajbHeWIel nepepaboTKu, UCIOIb30BaTh UX MOBTOPHO, KaK BOPOYEM, U
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CcaMO CTCKJIO, 1 ITOKOJIH.

4.7. bezonacHoctb B UC
[To  B3pHIBOMOXKAPHOM W  MOXAPHOW  OMAaCHOCTH  IOMEIICHUS
noapaszaenatoTcs Ha kareropuu A, b, Bl - B4, I' u J1, a 3qanus - Ha Kateropuu A,
b, B, I' u 1. Ilo moxxapHOM ONTaCHOCTH HAPY>KHbIC YCTAHOBKHU MOAPA3AECIIAIOTCS Ha
Kareropuu Ay, by, By, [y 1 /.

Cornacno HITB 105-03 Gropo otHocutcsi k kareropuu B - Toproume u
TPYAHOTOPIOYHE JKUAKOCTH, TBEPJBIE TOPIOYME U TPYAHOTOPIOUME BEIIECTBA U
MaTepHuaJjbl (B TOM YHCIIC TTBUIM M BOJIOKHA), BEIIECTBA M MaTepHAaIIbl, CIIOCOOHBIC
IIPU B3aUMOJEHCTBHUU C BOAOU, KUCIOPOAOM BO3yXa WM APYT C APYTOM TOIBKO
ropeTh, NP YCJIOBUHU, YTO TOMEIICHUS, B KOTOPBIX OHU UMEIOTCS B HAJTMUUU WIIH
oOpaIaroTcs, He OTHOCSATCA K Kareropusm A uinu b.

ITo creneHn OrHECTOMKOCTH JaHHOE MOMEIIEHUE OTHOCUTCS K 1-H cTeneHu
oraectoiikoctu 1o CHull 2.01.02-85 (BBIMOJHEHO W3 KHUPIIMYA, KOTOPOE
OTHOCUTCS K TPYOHO CropaeMbiM Marepuanam). Bo3HMKHOBEHHE TOKapa MHpH
paboTe C DSIEeKTPOHHOW ammapaTypol MOXKET OBbITh 1O MpPUYMHAM Kak
AIIEKTPUYECKOTO, TAK U HERJIEKTPUUECKOTO XapaKTepa.

[IprunHbBI BO3BHUKHOBEHUS MT0’Kapa HEJIEKTPUUECKOTO XapakTepa:

a) XaJaTHOE HEOCTOPOXKHOE oOpaileHne C OorHeM (OCTaBlieHHbIE 0e3
MPUCMOTpa HArpeBaTeIbHbIC MPUOOPHI, HCIIOIH30BAHUE OTKPHITOTO OTHS);

0) yreuka MeTana (Mpu KOHIICHTpanuu B Bo3ayxe oT 4,4 % no 17 % metan

B3PBIBOOIIACEH).
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[IprunHbl BO3HMKHOBEHUS MOXKapa AJIEKTPUUYECKOTO XapaKTepa: KOPOTKOE
3aMbIKaHUE, IEPETPY3KHU MO TOKY, UICKPEHUE U DJICKTPUUECKUE IYTH, CTATUUECKOE
AIIEKTPUYECTBO U T. II.

Jns ycTpaHeHuss TMPUYMH BO3HMKHOBEHHMS M JIOKAJIM3alMd TOXAPOB B
MOMEIICHUH JTa00PaTOPUH TOJKHBI TIPOBOIUTHCS CICAYIOIINE MEPOTIPHSITHS:

a) UCIOJIb30BAHUE TOJILKO UCIIPABHOTO 000PYIOBAHUS;

0) mpoBeneHNE MEPUOTUIECKIX HHCTPYKTAKEH TI0 TIOYKapHOU O€30MacHOCTH;

1) OTKJIFOUCHHE DJIEKTPOOOOPYIOBaHHUS, OCBEILICHHS U JIECKTPONUTAHUS TPU
MPEANOoIaraéMoOM OTCYTCTBHHM OOCITYKMBAIOILIETO MIEPCOHAa WU 10 OKOHYaHUU
pabor;

€) KypeHHE B CTPOTO OTBEICHHOM MECTE;

) CoAep)KaHWe MyTEeW W MPOXOJOB JJIsI ABaKyallMu Jtofed B CBOOOTHOM
COCTOSIHUH.

JIns nokanu3aiuu Wid JUKBUJALUKM 3aropaHusl Ha HAYaJdbHOW CTaIuu
UCIIOB3YIOTCSl TIEPBUYHBIE CPEACTBA MOXKapoTyiieHus. [lepBuuHbIe CpeacTBa
MOXKAPOTYIIEHHUSI OOBIYHO MPUMEHSIOT A0 MPUOBITUS MOKAPHOW KOMaH/IbI.

Ornerymmrenu Boao-tieHHble (OXBII-10) ucnonb3yroT jsi TyHIEHUS
OYaroB Tokapa 0e3 HaJdu4Msl JJIEKTPOdHepruu. YmiekuciaotHele (OY-2) u
MOPOIIKOBBIE OTHETYIIUTEIN MPEAHA3HAYEHBI I TYIICHUS AJIEKTPOYCTAHOBOK,
Haxondmmxcss moa Hampsbkenuem a0 1000 B. Kpome Toro, mopomikoBbie
MPUMEHSIIOT JUISl TYHIEHUS JOKYMEHTOB.

JInst TynieHus TOKOBEAYIIUX YaCTeH M JICKTPOYyCTAaHOBOK MPUMEHSETCS

NEePEHOCHOW MOPOLIKOBBIA OTHETYIINTENb, Hanpumep OI1-5.
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B 00ImecTBeHHBIX 3MaHUAX U COOPYKEHHUSAX Ha KaXJAOM JTaxKe TOJKHO
pa3MelaTbCsi HE MEHEE JABYX IEpPEHOCHBIX OrHerymureneid. OrHeTymuTenu
CIIEAyeT pacroyiaraTb Ha BUJHBIX MECTaxX BOJIHM3U OT BBIXOJOB M3 MOMEIICHHUI HA
BbIcoTe He Oonee 1,35 m. Pa3menienue nepBUYHBIX CPEACTB MOXKAPOTYIICHUS B
KOpUJOpax, IEepexolax He JOJDKHO MPEensTCTBOBAaTh O€30MAaCHOM 3BaKyallH
JIONEH.

3naHue COOTBETCTBYET TPeOOBaHUAM IMOXKApHON 0€30MacHOCTH, & UMEHHO,
HaJM4Khe OXPAHHO-TIOKAPHOW CUTHAJIM3AIMM, IUIAHA 3BaKyallM, MOPOIIKOBBIX
WIM YIJIEKUCIOTHBIX OTHETYIIUTENIEH C MOBEPEHHBIM KJIEHMOM, TaOIUYeK c

yKa3aHUEM HaIlpaBJICHUS K 3alIaCHOMY (3BaKyaIllHOHHOMY) BBIXOY (PHCYHOK 25).

[Tnar JﬁHKyHL/UU U3 NoMeuequq

\ TexHonozu4eckoe /—\|\J (
owpo l
Kopudop
[lomewyerue
/lecmHuya

[ymu 36akyayuy

Puc 25. I1nan sBakyauuu.
BriBog: B xome wuccnepgoBanHus pabodyero mecra ObUIO BBISIBICHO, YTO
UCCIIelyeMOe TIOMEIIEHUEe COOTBETCTBYET BCEM HOpMaM M IIpaBUIIaM

3aKkoHoj1aTenbcTBa PO.
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4.8. IlpaBoBble M OPraHU3alMOHHbIE BONPOCHI 00ecneyeHusi 6€30MacCHOCTH
1. TOCT 12.4.154-85 “CCBT. YcrpoiicTBa, 3KpaHUPYIOIIME IS 3aLIUTHI OT
ANMEKTPUYECKUX  TOJIEH  MPOMBIIUIEHHOM YacTOThl MCKyCCTBEHHOMY U
COBMEIIIEHHOMY OCBELICHUIO KMIIBIX M OOIIECTBEHHBIX 3JaHH.

6. CH 2.2.4/2.1.8.562-96. lllym Ha pabouux MecTax, B TOMEIICHUSX KHUIBIX,
OOIIECTBEHHBIX 3/IaHUH U Ha TEPPUTOPHUH KUJIOH 3aCTPOHKH.

7. TOCT 12.4.123-83. CpeactBa KOJUIEKTUBHOM 3aIllMThl OT HH(paKpacHbBIX
u3ydeHnil. O0ue TexHu4eckre TpeOoBaHMs.

8. TOCTP 12.1.019-2009. 3OnexrpobdezonacHocTh. OOmmMe TpeOOBaHUS U
HOMEHKJIaTypa BHJIOB 3aIIHUTHI.

9. TOCT 12.1.030-81. DnekTpobOe30MacHOCTh. 3alIUTHOE 3a3eMIICHHE.
3aHyJICHUE.

10. T'OCT 12.1.004-91. [loxapHas 6e3onacHoCTh. OO1IME TPpEeOOBAHUS.

I'OCT 12.2.037-78. Texuuka noxapHas. TpeboBaHus 0€30MaCHOCTH

11. CanlluH 2.1.6.1032-01. TI'uruenuueckue TpeOOBaHUA K KauyeCTBY
arMoc(depHOro Bo3nyxa

12. TOCT 30775-2001 Pecypcocoepexenune. OOpamieHue C  OTXOJaMH.
Knaccudukamus, naeHTHGUKAIUS 1 KOIMPOBaHNUE OTXOJIOB.

13. CHull 21-01-97. IIpoTuBOIIOXKapPHBIE HOPMBI.

14. TOCT 12.4.154. Cuctema cTaHaapToB O€30MacHOCTH Tpyda. YCTPOMCTBA,
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3akjoueHue

B xome nmaHHOW BBIMYCKHOW KBadU(UKAIMOHHONW paOOTHl BBHITIOJIHCHA
TEXHOJIOTUYECKAsl MOATOTOBKA MPOU3BOJICTBA M3TOTOBJICHUS HUJIMHIPA, KOTOpast
BKJIFOUAET B ceOs pa3pabOTKy TEXHOJOTHUYECKOTO IMpOoIlecca, pacdeT PEKUMOB
MEXaHHUYECKOW 00pabOTKM W HOPM BPEMEHH, BHIOOpP OOOpYIAOBaHHS U CPEICTB
TEXHUYECKOTO OCHAIIEHUS, TPOCKTUPOBAHUE CIIEUAIBHON OCHACTKHA JJIs
CBEPJIMJIBHOM ONEpalru, a TAKKE PACCMOTPEHA SKOHOMHUUYECKAsT COCTABIISIONIAS
MpoIlecca U3TOTOBJICHUSI U MPOAHATU3UPOBAHBI BpeaHbIC (haKTOPhl U BEIIECTBA
npu paboTe B TEXHOJOTUUECKOM OOpPO, MPEAyCMOTPEHbI METOABbl HX

IpeoTBpaIeHHs] U OOPbObI C HUMH.
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