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Beenenune

JuctumimHa «OCHOBBI TNPOMBIIUIEHHOW 0€30MacHOCTHU» OTHOCUTCS K JUCHMILTAHE
BapuaTtuBHOW yactu. OHa HampaBiaeHa Ha (OpPMHUPOBaHHE NPO(HECCHOHATBLHBIX KOMIIETEHITUH,
oOydJaronuxcs B Impoliecce BBIMTOJIHEHUS padoT, onpeaeneHasx @I'OC BO.

Meroanueckue yka3zaHus COCTABIICHBI HA COBPEMEHHOM HAay4HOM YPOBHE M PacCUMTaHbl HA
CTY/EHTOB, 110 HanpasieHuto 15.03.02 TexHonornyeckre MalmHbl 1 000pyI0BaHHE.

[locrnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMYECKOW CTPYKTYpE €€ IPOXO0KICHUS.
[IpemyiaraeMble METOOMYECKHE YKa3aHUSl COJEpKaT Marepuan, KOTOPBbIM PEKOMEHIYETCs
UCIOJIb30BaTh CTYJEHTAaM P MOJATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

Jlis MOATOTOBKM K MPAKTUYECKUM 3aHATUSAM CTYICHT JOJDKEH M3YyYUTh MaTepuasl IIo
COOTBETCTBYIOIIEH TeMe, MHCIIONb3ysd OCHOBHYIO M JIONOJHUTENIBHYIO JIMTEPATypy, a Takke
KCMOJIb3ys epuoandeckue uzaanus CMMU.



TEMA 1. OBIIIUE BOIPOCHKI IPOU3BOJCTBEHHOM BE3OITACHOCTH.

IIpakTuyeckoe 3anaTue 1. OnacHocTh Kak GakTop NPOU3BOJACTBEHHOM Cpe/bl.
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHITHSL.

3HaHMSA ¥ yMeHHs, IPUoOpeTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOEHHUS TeMbl

3HaTh: paboOThI O pacyeTy U NPOSKTHPOBAHUIO JACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLHUH B COOTBETCTBUU C TEXHUYECKUMH 33JaHUSMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3ALIUH IPOEKTUPOBAHMUS
3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOESKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmiIeHHs 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHE PabOTHI C IPOBEPKOM COOTBETCTBUS
pa3pabaTbIBa€MbIX IPOEKTOB U TEXHUUYECKON JOKYMEHTAIMM CTaHJapTaM, TEXHUYECKUM YCIOBUSIM
U ApYTUM HOPMAaTUBHBIM JOKYMEHTaM
3HaTh: OCHOBHBIE U BCIIOMOTraTeIbHbIE MATEPUAIIbI, CIOCOOBI peaT3alii TEXHOJIOTHYECKUX
MIPOIIECCOB, TPOrPECCUBHBIE METOBI IKCILTyaTallMi TEXHOJIOTHYECKOT0 000pyI0BaHUS IPU
MU3TOTOBJICHUH TEXHOJIOTMYECKUX MAIlWH
YMeTh: NpUHUMATH ydacTue B paboTax 1Mo pacueTy U MPOSKTUPOBAHUIO JIETaJICH U y37I0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUH C TEXHUYECKUMH 33aJaHUSAMU U
HCII0JIb30BAaHNUEM CTAHJIAPTHBIX CPEICTB ABTOMATHU3ALMM IPOEKTUPOBAHUS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIIATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI C MPOBEPKOM COOTBETCTBUS pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKON JOKYMEHTAIMU CTaHapTaM, TEXHUYECKUM YCIIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMEHTaM
YMeThb: BBIOMpPATh OCHOBHBIEC M BCTIOMOTaTeNIbHbIE MaTepHallbl, CIIOCOOBI pealn3anuu
TEXHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOBI SKCILTyaTalluH
TEXHOJIOTUYECKOTO 000PYIOBaHMSI IIPH U3TOTOBJIEHUH TEXHOJIOTUYECKUX MAIIUH
HanmeHnoBanue (opMUpPyeMbIX KOMIETEHIUI

Nunexc DopMyJIHPOBKA:

I1K-5 CIOCOOHOCTHIO MPUHUMATH yyacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJICH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHIA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U MCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOSKTOB U
TEXHHYECKON TOKYMEHTALMH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MPOLECCOB, IPUMCHATH MPOTPCCCHUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyIOBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHMYCCKNUX MalllUH

AKTtyanbHOCTh TeMbl. Ilocme wM3yueHMs TeMbl CTYIEHT [JOJDKEH OCO3HaTh, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEKIUU TMPEno/aBaTeb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb
IIpousBoacTBeHHasi (padouasi) cpeaa BKIIOYAET B ce0sl BCE, YTO OKPYKAET YEIIOBEKa B MpOIlecce
TPYJIOBON AESITENbHOCTH: TEXHUUECKOE OCHAIIEHHWE OpraHU3alli, OCOOEHHOCTH TEXHOJIOTUYECKUX
IIPOLIECCOB M IIPOU3BOACTBA, COCTOSHHME 3[JaHUN, CTPOCHUM, COOPYKEHHM U HHKCHEPHBIX



KOMMYHHKAIUH, CAHUTAPHO-TUTHEHUYECKYI0 U ICTETHUECKYI0 OOCTaHOBKY, B3aMMOOTHOILIEHUS B
TPYAOBOM KOJUIEKTHBE, YPOBEHb MPO(ECCHOHAIBLHOTO PUCKA HMCXOIS U3 HACHTH(QHIHMPOBAHHBIX
OTIACHBIX U BPEIHBIX IPON3BOACTBEHHBIX (PAKTOPOB U TIP.

OmnacHele ¥ BpeAHbIE TPOU3BOACTBEHHBIC (PAKTOPHI

Cratpa 209 TpynoBoro koaekca P® conepKUT NOHATHS BPETHOTO U OMACHOTO MPOU3BOJACTBEHHBIX
(akTOpoB:

Bpeanblii npou3BoACTBEHHBbIH (PAKTOp — 5TO MPOM3BOJCTBEHHBIH (AKTOP, BO3JACUCTBUE
KOTOPOTO 1a pabOTHUKA MOXET MPUBECTH €T0 K 3a00ICBAHHIO.

OnacHplii NPOM3BOACTBEHHBIH (PAKTOP —3TO TPOU3BOJACTBEHHBIM (DaKTOp, BO3NCHUCTBHE
KOTOpPOTO Ha pabOTHHKA MOXET MPUBECTH K €r0 TPaBME.

B 3aBHCHMOCTH OT KOJIMYECTBEHHOW XAPAKTEPUCTHUKHU, MPOJOJLKUTEIBHOCTH U YCIOBHM JIEHCTBUSA
OTACIIbHBIC BPCAHBIC ITPONU3BOJCTBCHHBIC (baKTOpBI MOT'YT CTaTb OITACHBIMH.

B coorBerctBun ¢ I'OCT 12.0.003-2015 «CCBT. OmnacHble W BpeaHble MPOU3BOICTBEHHBIE
daktopel. Knaccudukanus» (mamee — I'OCT 12.0.003-2015) u PykooactBom P 2.2.2006-05
«PyKOBOZCTBO O TUTHEHHYECKOW OIEHKEe (haKTOpoB padoueil cpeabl M TPYLOBOIO Ipolecca.
Kpurepun n xnaccudukanus ycnmoBuii Tpyaa» (nmainee — PykoBoacto P 2.2.2006-05) omacHbie u
BpelHbIe (DAaKTOPBI MPOU3BOJACTBEHHOM (paboueil) cpeibl NPUHATO KIACCU(PHUIMPOBAThH MO MPUPOJIE
HUX BO3JCUCTBUA HA:

¢busnueckue;

XUMHYECKHE;

OMOJIOTHYECKHEe

MCUX0(U3HOTIOTUUECKHE.

Bonpocs! 1 3axanus:

ba3oBblii ypoBEeHB

1. B yem cyTb onacHoctu?

2. Kak knaccuuuupyroTcst BpeHbIE U ONACHBIE MPOU3BOICTBEHHBIC (DAKTOPHI?
3. UTo OTHOCAT K (hakTOpaM TPyIOBOIO Iporecca?

4. Yto sBmsieTcst akTOpaMu MIPOU3BOACTBEHHOMN Cpe/IbI?

5. Yto Takoe ycioBus TpyJa U Kakue OHU ObIBaroT?

[ToBbIlIEHHBIN YPOBEHB

1. B yem coCcTOUT NOTEHLIMAIbHAs ONIACHOCTh TPYAOBOM AEATEIbHOCTU?
2. JlaiiTe onpeieIeHHEe OMAacCHOTO ¥ BPEAHOTO MPOU3BOACTBEHHOTO (haKkTopa.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEpaTypa:
1BbypamnukoB FO. M. IIpousBoacTBeHHast 6€300aCHOCTb Ha MPEIIPUATHSIX THILEBBIX

MIPOU3BOICTB [ DJIEKTPOHHBINA yueOHUK |: yueOHuk / bypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocrymna: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YIEOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpasoBanue. — 240 c¢. Pesxum mocryma: http://www.iprbookshop.ru/11307

JlonotHUTE/ILHAS JIUTEpaTypa:
11TaBnoB A. @. Yopasnenue 6€30MacHOCThIO TPpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE



nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJOTUYECKUN HHCTUTYT TTUIIIEBOM
npombitieHHOCTH. — 291 ¢. Pexxum noctyna: http://www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIIUN: Y4eO. 1
crpas. nocobue st By3oB / B. M. I'yrkun, B. A. Poranes; non pea. B. 1. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuTeTcKkast OHOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJOr aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzanuit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 1. OBIIIUE BOITPOCHKI TPOU3BOICTBEHHOM BEE30ITACHOCTH.

IIpakTuyeckoe 3anaTue 2. Kitaccupukamusi npou3BoACTBEHHbIX 00bEKTOB KaK Mepa
OlIeHKH OMAaCHOCTH
Heab 3aHATHSA: U3YUUTH TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHSATHUS.

3HaHMsA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 10 pacyeTy U MPOSKTUPOBAHUIO ACTAJIECH U Y3710B MATMHOCTPOUTEIHHBIX
KOHCTPYKIUUA B COOTBETCTBUU C TEXHUUECKUMU 3aIaHUSIMU U UCIIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTU3ALUU TPOESKTUPOBAHUS
3HaTB: OCHOBBI Pa3pabOTKHU paboueii, MPOCKTHON M TEXHUYECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBacMbIX MPOCKTOB U TEXHHUUYECKOHN TOKYMEHTALUN CTaHAapTaM, TEXHUUECKUM yCIOBHSIM
U APYTUM HOPMATUBHBIM JOKYMEHTaM
3HAaTB: OCHOBHBIC U BCIIOMOTATEIbHBIC MAaTEPUAITBI, CIIOCOOBI peaTh3aIiy TEXHOIOTHIECKIX
MIPOLIECCOB, IPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IPU
M3TOTOBJICHUHU TEXHOJIOTUYECKUX MAIIUH
YMeTh: nmpuHUMAThH y4acThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JICTAICH U y3II0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIIUN B COOTBETCTBUU C TEXHUUECKUMH 3aJIaHUSIMU U
WCIIO0Ib30BAaHUEM CTAHJIAPTHBIX CPEICTB ABTOMATU3ALUN MPOSKTUPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, 0)OPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKHUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAIMU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JIOKYMEHTaM
YMeThb: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEePHUAIIbl, CIOCOOBI peaanu3alnun
TEXHOJIOTHYECKUX MPOILECCOB, MPUMEHSTh TPOTrPECCUBHBIE METO/IbI SKCILTYaTalluN
TEXHOJIOTUYECKOT0 000PYI0BaHUS MTPU U3TOTOBIEHUU TEXHOJIOTUYECKUX MAIINH
HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

Nunexc DopMyIHPOBKA:

ITK-5 CIOCOOHOCTHIO MPUHUMATH YYacTHE B paboTax 1Mo pacuery u
IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAILIMHOCTPOUTEIbHBIX KOHCTPYKIUH B
COOTBETCTBUH C TEXHUYCCKUMU 3a/IaHUSIMH U MCTIOJIb30BaHUEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAlIUU ITPOCKTUPOBAHUSA



https://openedu.ru/

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHYECKOI TOKYMEHTALUH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MMPOLECCOB, IPUMCHATH MPOTPCCCUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000y I0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNUX MalllUH

AkTyanbHOCTh, TeMbl. [locme wu3ydyeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MIPOMBIIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HO MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

OcHOBHas 3aJ1aya KaTeTOPUPOBAHUS U KJIACCU(DHUKAIIMN MPOU3BOICTBEHHBIX 00beKTOB (I10)
- BBISBJICHHE, OLIEHKA U aHAJU3 CYIIECTBYIOIIMX OMACHOCTEH U yrpo3 TEXHOTEHHOTO XapakTepa OT
I10 ¢ uenpio BBIPAOOTKH, CpAaBHEHUS M BHEAPEHUS (COBEPILIEHCTBOBAHUS) NMPEBEHTUBHBIX MEP
obecnieuenus 6e3omacHol dkcruryaranuu [10 B COBpeMEHHBIX yCIOBHSIX.

PanxupoBanue o0BEKTOB MO CTENEHHU CO3/1aBaeMbIX YTPo3, a TaK)Ke aBapuil U KaTacTpod 1o
MacmTabaM TIOCTEACTBHMA SBISETCS HEOOXOMUMBIM JJIEMEHTOM YIIPABJICHUS TPOMBIIICHHOM
0€30MacHOCTbIO, M TO3BOJISIET OoJjiee pPalMOHAIBHO pPACXOJ0BaTh MaTepHallbHblEe CpEACTBa Ha
obecrieyeHne 6€30MacHOCTH.

Jls kareroprupoBaHus MOTEHIIMAIBHO OMACHBIX O0OBEKTOB HCIOJIB3YIOTCS OOIICTIPUHSATHIE B
JTaHHOU cdepe KPUTEPHH U ABA OCHOBOIIOJIATAIOIINX OMPEACTICHUS:

ype3BblYaiiHas CUTYyalus - 0OCTaHOBKA Ha OINPEIENIEHHON TEeppPUTOPUHU, CIIOKHBILIASACA B
pe3ynbTaTe aBapuu, OIMACHOTO TPUPOTHOTO SIBICHUS, KaTacTpOQbl, CTUXMWHOTO WJIA HWHOTO
OelCTBUSA, KOTOpbIE MOTYT IOBJ€Yb WM MOBJIEKIM 3a COOON UeIOBEYECKHE JKEPTBBI, YIIepO
3I0POBBIO JIIOACH WU OKPYKAIOLICH MPUPOJHON CpEele, 3HAUUTEIbHBIE MaTepUaIbHbIE IIOTEPU U
HapyIIEHUE YCIOBUU )KU3HEIESITEIbHOCTH JIIOIEH;

MOTCHIIMATBHO OMACHBI OOBEKT - OOBEKT, Ha KOTOPOM HCIIOJIB3YIOT, TPOU3BOMIIT,
nepepabaTbIBAlOT, XPaHAT WU TPAHCIOPTUPYIOT PaJUOAKTHBHBIC, MOKapOB3PHIBOOIIACHBIE,
OITaCHbIE XUMHUYECKHE U OMOJIOTHUECKUE BEIECTBA, CO3/IAI0IINE PEATbHYIO YTPO3y BO3SHUKHOBEHUS
ucToyHrKa ype3Bbruaiinoi curyanuu (OCT P 22.0.02-94).

Ha ceromusmHuii 1eHp Hamboiee MOCIeNOBATEIBHO IMPOBOIUTCS PAHKUPOBAHUE YKE
MPOU3OIICANINX YPE3BbIUYANHBIX CUTYAIlUM, aBapUi U MHIMACHTOB. B NEeNWCTBYyIOIEM B HACTOSAIIEE
Bpems [locranoBnenun mnpasutenbctBa Poccuiickoit @eneparuun ot 21.05.2007 r. Ne 304 «O
KJIacCUUKALUKM  YPE3BbIYAMHBIX  CHUTyallUd MPUPOAHOTO M  TEXHOTEHHOTO  XapakTepay
9Ype3BbIYAHBIE ~ CUTyallud  KJIACCU(MUIUPYIOTCS  KaK  JIOKAJNbHBIC,  MYHHIUIAIbHBIC,
MEXMYHULUIATIbHbIE, PpErHoOHalbHbIC, MEXKPErnoHAIbHbIe, (enepaabHble B 3aBUCUMOCTH  OT
KOJIMYECTBA JIIOJIEH, OCTPAJABUINX B ATUX CUTYyALUsX, JIOAECH, Y KOTOPBIX HAPYIICHBI YCIOBUSIX
KHU3HEICSATEIbHOCTH, pa3Mepa MaTepHalIbHOTO yIiepOa, a TakyKe IPaHMIIb 30H PaclpOCTpPaHEHUS
Mopaxkaromux (GaKTOPOB YPE3BHIYANHBIX CUTYAIIUN.

[IpumenutensHo K oO0bekTaM TexHochepsl Deaepanbhbiii 3akoH Ne 116 ot 1997 r. «O
npoMeiieHHon 6e3omnacHoctu OITOY KOHKPETU3UPOBAT MOHITHE OMACHOTO MPOU3BOJICTBEHHOTO
00BEKTa», YTO TaKXKe CIIOCOOCTBYET MPOU3BOJAUTH KATETOPUPOBAHHUE OOBEKTOB IO CTENEHU
onacHocTtd. Hacrosmmit ®denepalibHbII 3aKOH OINpPEIETsAeT IPABOBbIE, AKOHOMHYECKHE U
COLIMaJbHBIE OCHOBBI oOOecmedeHus Oe30macHON SKCITyaTallid OIMACHBIX IPOU3BOJICTBEHHBIX
O0OBEKTOB ¥ HAIPABJICH Ha MPEAYNPEKICHUE aBapUil Ha OMACHBIX MMPOU3BOJICTBEHHBIX O0BEKTaX U
o0OecrieueHWe TOTOBHOCTH OpraHMU3allMi, SKCIUTyaTUPYIOIIMUX OMacHble MPOU3BOJCTBEHHbBIC
OOBEKTHI, K TOKAIM3AIMH U JIUKBUIAINH TTOCIIEICTBUI YKa3aHHBIX aBapuil.



B cootBercTBun ¢ ®3-116 K KaTEropuu OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB OTHOCSTCS
OOBEKTHI, HA KOTOPBIX:

1. TlomywaroTcsi, UCHOJB3YIOTCS,  IepepadaThIBalOTCA,  00pa3yloTcs,  XpaHsTcs,
TPAHCIIOPTUPYIOTCS, YHUUTOXKAIOTCS CIEAYIOIINE OMACHBIC BELIECTBRA:

a) BOCIIJIAMEHSIOLINECS BEIIECTBA - ra3bl, KOTOPbIE MIPU HOPMAIBHOM JaBICHUU U B CMECH C
BO3/IyXOM CTAQHOBATCSI BOCIUIAMEHSIIOUTUMUCS W TEMIIepaTypa KUMEHUSI KOTOPHIX MPU HOPMAJIbHOM
napiieHnu coctapigeT 20 rpagycoB Llenbcust wim Huxe;

0) OKHUCHSIONIME BEIIECTBA - BEIIECTBA, NOJICPKUBAIONIUE TOPCHUE, BBHI3BIBAIOIINE
BOCIJITaMEHEHHWE U (WJIM) CIHOCOOCTBYIONIME BOCIUIAMEHEHHWIO IPYTHMX BEIIECTB B PE3YNIbTaTe
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHOM 3K30TEPMUYECKOMN pEAKIUN;

B) TOpIOYME BEIIECTBA - XUAKOCTH, ra3bl, MbUIM, CIIOCOOHBIE CaMOBO3rOPaThCs, a TAKKe
BO3TOpaThCsl OT UCTOYHUKA 3KUTAHUSI U CAMOCTOSITEILHO TOPETh MOCIE €T0 YIAICHUS;

I') B3pbIBUaThle BEIIECTBA - BEIECTBA, KOTOpPbIE MpPHU OINPEAEEHHBIX BHJIaX BHELIHETO
BO3JICHCTBUS CIIOCOOHBI HA 0Y€HBb OBICTPOE CaMOPACIIPOCTPAHSIONICECS XUMUIECKOE TIPEeBpaIICHHE
C BBIJICJICHHEM Teria U 00pa30BaHUEM a30B;

1) TOKCUYHBIC BEIIECTBA - BEUIECTBA, CIIOCOOHBIC MPU BO3JCHCTBUH HA KUBHIE OPTaHU3MBI
MPUBOJUTH K UX THOETH U UMEIOIIUE CIEAYIONINE XapaKTePUCTUKHU:

CpenHsisi CMepTeIbHAas 1032 IPU BBEJICHHUH B JKEIIYIOK OT 15 MUJUIUTpaMMOB Ha KUJIOTpaMM
710 200 MAJIITUTPaMMOB Ha KAJIOTPAMM BKJIIOUUTENIBHO;

CpeHsisi CMEpTEeJIbHASL /1032 NMPU HAHECEHUHU Ha KOXYy OT 50 MUJUIMTpaMMOB Ha KUJIOTPaMM
710 400 MUJIITUTPaMMOB Ha KAJIOTPAMM BKJIIOUUTENIBHO;

CpenHsisi cMepTenbHas KOHILIEHTpauus B Bo3zayxe oT 0,5 MuumrpamMmma Ha JUTp 110 2
MUJUIUTPAMMOB Ha JIUTP BKJIIOUUTEIBHO;

€) BBICOKOTOKCHUYHBIE BEIIECTBA - BEIIECTBA, CIOCOOHBIC MPH BO3JCHCTBUHM HA KUBBIC
OpPraHU3MbI IPUBOJUTH K UX THOETN U UMEIOIIUE CIAEAYIONINE XapaKTePUCTUKHU:

CpeIHsisi CMepTeNbHas J03a MPH BBEICHUU B KEIYAOK He Oonee 15 MUIMTrpaMMOB Ha
KHJIOTpamM;

CpenHsisi CMepTenbHas J03a MPU HAHECEHHH Ha KOXy He Oonee 50 MIIIIUTpaMMOB Ha
KHJIOTpamM;

CpenHsisl CMepTeIbHas KOHIICHTpAIHs B Bo3ayxe He Oonee 0,5 Mumurpamma Ha JTUTD;

) BEILECTBAa, MPEACTABIAIONINE OMNACHOCTh [UIS OKpYXarouled NpUPOAHON Cpe.sl,
BEILIECTBA, XapaKTEpHU3yIOUIMeCs B BOAHOW Cpele CICAYIOIMMMH IOKa3aTeasiMA  OCTpPOM
TOKCUYHOCTH:

CpeIHsis CMepTeIbHAas 1032 MPU MHTASIIIMOHHOM BO3/ICHCTBUY Ha PHIOY B TeueHHe 96 4acoB
He O6osee 10 MUIITUTPaMMOB Ha JIUTD;

CpeIHsisi KOHILIEHTPALUs s/1a, BHI3BIBAIOIIAS OMpeaeicHHbIH (h(EeKT mpu BO3ACHCTBUHN HA
nadHuM B TeueHue 48 yacos, He Oosee 10 MIILITUTPaMMOB Ha JIUTP;

CpeIHsisE MHTUOMPYIOIIasi KOHIEHTPAIMs MPU BO3JEHCTBUU HA BOJOPOCIU B TeueHue 72
yacoB He Oosee 10 MUITUTPaMMOB Ha JIUTP;

2. Hcnonp3yercss obopymoBaHue, paboTaromiee moj naBiacHueM Oonee 0,07 Meramackais
WJIU TIPM TEMIIepaType HarpeBa Bojbl 6oiiee 115 rpamycos Lenbcus;

3. Hcnonb3yloTCsi  CTAallMOHAPHO  YCTAHOBJICEHHBIE  TPY30MOAbEMHBIE  MEXaHU3MBI,
ACKalaTopbl, KaHATHBIE TOPOTH, QYHUKYIIEPHI;

4. Tlonmy4aroTcsi paciuiaBbl YEPHBIX M LIBETHBIX METAUVIOB W CIUIaBbl Ha OCHOBE 3THX
pacIiaBos;

5. Benyrcst ropabie paboThl, pabOTHI MO OOOTAIICHHUIO TMOJIE3HBIX HCKOMAEMBIX, & TaKXKe
paboThI B MO/I3EMHBIX YCIOBHUSX.

OnacHble TPOU3BOJCTBEHHBIE OOBEKTHI MOMAJICKAT PETUCTPAIMM B TOCYAaPCTBEHHOM
peectpe B nopske, yctanaBinuBaeMoM [IpaBurensctBoM Poccuiickoit @eneparumu.

Bonpocek! u 3apanus:



ba30BbIi1 ypoBeHb

1. Kakue npusHaku onpenenstot kareroputo OI10?

2. Ilo kakuM mpu3HAKaM OOBEKTHl C 00OPYAOBAHMEM, HAXOASIIMMCS TOJ H30BITOUHBIM
naBJeHuEM, oTHocATcs K kareropuu OI1O?

3. Kakue 00BbeKTHI ¢ TPY30IIObEMHBIMU MEXaHU3MaMU OTHOCTCS K Kateropuu OI10?

4. Kakue 0O0BEKTH ¢ 000pYIOBaHMEM METAJUTYPrHYeCKOr0 M JUTEHHOrO INPOU3BOJCTBA
oTHOcsTCA K Kateropuu OI1O0?

5. Kakue 00beKThI TOPHBIX paboT He oTHOCATCS K KaTteropun OI10?

6. Kakue OOBEKTHI MO XpaHEHUIO M MepepadOTKE PACTUTENBHOIO CBIPbSI OTHOCATCA K
kareropuu OIIO?

7. Kakue npuszHaku OI1O BIMSIOT HA KJIaCC OMACHOCTH?

8. Jlna kakux 00bEKTOB yCTaHaBIMBaeTcs | kjace omacHoCcTU?

9. Kakue kmacchl OaCHOCTH YCTAaHOBJICHBI JUTsl 00BEKTOB OypeHus ¥ 100bIYM HedTH U Ta3a’?

10. Kakme kiacchl OMAacHOCTH YCTAaHOBJEHBI IS OOBEKTOB, HAa KOTOPBIX COOPYKEHBI
razopacnpeenuTeabHble CTaHIINK, CETH Ta30pacipeiesieHIs U ra30noTpedaeHus?

11. Kakue kacchl OmMacHOCTH YCTAHOBJICHBI JUIsl 0OBbEKTOB, UCIIONIB3YIONTUX 000pyI0BaHUE,
paborTatoliee o1 H30BITOYHBIM JJaBJieHuEM?

12. Kakue kiiacchl OMacHOCTH YCTAHOBJIEHBI Ui OOBEKTOB, Ha KOTOPBHIX CTAllMOHAPHO

YCTaHOBJICHBI IPY30I0bEMHBIE MEXaHU3MbI, IOJIBECHBIE KAHATHbIE 10pOTU?

13. Kakme kmacchl OMacHOCTH YCTAHOBJICHBI 11 OOBEKTOB, Ha KOTOPBIX MOJYYarOTCS,
TPAHCIIOPTUPYIOTCS U UCTIONB3YIOTCS PACIIaBbl UEPHBIX U IBETHBIX METAILIIOB?

14. Kakue kiacchl OMacHOCTH YCTAHOBJEHBI JIJIsi OOBEKTOB, HA KOTOPBIX BEAYTCSl FOpPHBIE
paboThI, pabOTHI IO 0OOTANICHHUIO TTOJIE3HBIX UCKOTTAEMBIX ?

15. Kakne kiacchl OMacHOCTH YCTAHOBIICHBI IS OOBEKTOB, Ha KOTOPBIX OCYIIECTBIISIFOT
XpaHeHUe WK epepaboTKy paCTUTEILHOTO ChIPhs?

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:
1Bbypamnukos 0. M. IIpousBoacTBeHHass 6€30MaCHOCTh HA MPEIMPHUATUSIX MTHUIICBBIX
IPOM3BOJICTB [ DNEKTPOHHBIN yueOHuK]: yueOHuk / Bypamaukos 0. M., 2012, lamxos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

2TToaropubix C. J1. be3omacHOCTh KU3HEEATENBHOCTH [ DIEKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307

JlomoJHUTeIbHAA JINTepaTypa:

1I1aBnoB A. @. YnpasieHue 6€300aCHOCTBIO TPyAa [ DNEeKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJOTUYECKUH HHCTUTYT TTUIIIEBOM
npoMbIIIeHHOCTH. — 291 ¢. Pexxum nocryma: http://www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbBIC CUTYyallUU: y4uel. u
cripaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue



https://openedu.ru/

TEMA 2.3AKOHOJATEJIbBCTBO U CUCTEMA IN'OCYJAPCTBEHHOI'O
PET'YJIMPOBAHMS B OBJIACTH ITPOMBIIIJIEHHOM BE3OITACHOCTH.

IIpakTuyeckoe 3ansaTHe 3. HopMaTHBHBIE JOKYMEHTHI 0 PETHCTPALMH ONMACHBIX

NMPOM3BOJACTBEHHBIX 00bEKTOB B FOCY1apPCTBEHHOM peecTpe.

He.]'[]) S3AHATHA: U3YIYUTH TCOPETUUCCKUEC ITOJOXKECHHUA 110 TEME 3aHATHA.

3HaHMsA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOSKTUPOBAHUIO ACTAJIECH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKUHH B COOTBETCTBUU C TEXHUYECKUMH 3aJaHUSIMU U UCIIOJIBb30BAHUEM CTAaHIAPTHBIX
CPEZICTB aBTOMATH3aLUH TPOEKTUPOBAHUS

3HaTB: OCHOBBI Pa3pabOTKHU paboyeii, MPOCKTHON M TEXHUIECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBaeMbIX MPOCKTOB U TEXHUYECKOHN TOKYMEHTALUN CTaHAapTaM, TEXHUYECKUM yCIOBHSIM
U JPYTMM HOPMAaTHUBHBIM JTOKYMEHTaM

3HAaTB: OCHOBHBIC U BCIIOMOTATEIbHBIC MAaTEPUAITBI, CIIOCOOBI peaTh3aIiy TEXHOIOTHIECKIX
MIPOLIECCOB, TPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IPU
M3TOTOBJICHUHU TEXHOJIOTUYECKUX MAITUH

YMeTh: NMPUHUMATH Y9acTHE B paboTax 1Mo pacueTy ¥ MPOSKTUPOBAHUIO JIETAJICH U y3JIOB
MalIMHOCTPOUTCIIBHBIX KOHCprKI_[I/Iﬁ B COOTBETCTBHUU C TEXHUYCCKUMU 3aJaHUSIMU U
WCIIOJIh30BaHUEM CTAaHIAPTHBIX CPE/ICTB aBTOMATH3AINU TIPOCKTHPOBAHUS

YMmeThb: paspabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, 0)OPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHHUYECKOW JOKYMEHTAIMH CTAaHIApTaM, TEXHUYECKUM YCIOBHUSM H JPYTUM
HOPMATUBHBIM JOKYMCHTaM

YMeTh: BbIOMpPATH OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEPHUAIIbl, CIOCOOBI peaanu3alnun
TEXHOJIOTHYECKUX MPOLECCOB, MPUMEHSTh TPOTPECCUBHBIE METO/IbI SKCILTYaTalluN
TEXHOJIOTUYECKOr0 000pYI0BaHUS MTPU U3TOTOBICHUU TEXHOJIOTUYECKUX MAIIUH

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

Nunekc

®opMyIHMpoOBKa:

I1K-5

CIOCOOHOCTBIO MMPUHUMATH YJacTHE B paboTax Mo pacuery u
IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIUH B
COOTBETCTBUH C TEXHUYCCKUMHU 3a/IaHUSIMH U MCTIOJIb30BaHUEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAllUU ITPOCKTUPOBAHUS

I1K -6

CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHI0, 0POPMIISATH 3aKOHUEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ TPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHBHBIM JIOKyMEHTaM

IIK -15

YMEHHEM BBIOMPATh OCHOBHBIC U BCIIOMOTATENIbHBIC MaTEPHAIIBI, CIOCOOBI
peanu3ainiy TEXHOJOTHYECKUX POLECCOB, TPUMEHSTh IPOTPECCUBHBIE
METO/TBI SKCILTyaTaIlU TEXHOJIOTUYECKOTO 000PYyI0BaHUS TIPU
M3TOTOBJICHUH TEXHOJIOTHYECKUX MallliH

AkTtyanbHOCTh TeMbl. [locme wu3ydeHMss TeMbl CTYIEHT [JIOJDKEH OCO3HAaTbh,
MIPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HOW MpobiemMoil coBpeMeHHOCTH B mporecce

4qTOo



M3Y4YEeHHs] MaTepuaja JIeKLIUU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .
Teoperuyeckas 4acTb

HopMaTtuBHBIE TOKYMEHTHI TI0 PETUCTPALIMU OMMACHBIX TPOU3BOJICTBEHHBIX 0OHEKTOB
®enepanbubiit 3akoH ®3-116 ot 21.07.1997 1. O npombIIeHHOW 0€30MaCHOCTH OMACHBIX
MIPOU3BOJICTBEHHBIX OOHEKTOB"

[TocranoBnenne IIpaButennctBa Poccuiickoit @enepammuu ot 24 HosiOps 1998 roga N 1371 «O
peructpauuu OOBEKTOB B TOCYJAapCTBEHHOM pEEeCTpe OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB»

AJMUHHUCTPATUBHBIN periiaMeHT DefepabHON CTYKOBI 110 KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY U
aTOMHOMY HaJ30py IIPEIOCTABJIEHUS TOCYAAPCTBEHHOM YCIYIM IO PErHCTpali OINAaCHBIX
MIPOU3BOJICTBEHHBIX 00BEKTOB B TOCYIaAPCTBEHHOM PEECTPE OMACHBIX MPOU3BOJCTBEHHBIX OOHEKTOB
YTBEpXKACHHBIM  mpukazom  Pocrexnamsopa or 8  ampens 2019  roma  Nel40

[Mpukaz Poctexnam3zopa Ne 495 or 25.11.2016 r. «TpebGoBaHHS K pErucTpanuud OOBEKTOB B
rOCy/IapCTBEHHOM PEeCTpe OMacCHBIX MPOU3BOACTBEHHBIX OOBEKTOB M BEIEHUIO TOCYIapPCTBEHHOIO
peecTpa OnacHbIX MPOU3BOJCTBEHHBIX 0OHEKTOBY

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

1. Kakas HopmaTuBHas ipaBoBasi 0aza ycTaHaBIMBAaeT TPEOOBAHUS M MPaBUIIa PETUCTPALIUH
OIIO B rocynapcTBeHHOM peectpe?

2. Kakoli rocynapcTBEHHbBIM MCIOIHUTEIbHBIA OpraH ocyiiecTBisger peructpamuto OITIO B
roCylapCTBEHHOM peecTpe?

3. He mo3anHee kakoro BpeMeHH HEOOXOAMMO MOJIaTh CBEJICHUSI, XapaKTEPU3YIOIINE KA IbIi
OI10?

4. Kakol 1okyMeHT BblgaeTcs npu peructpauuu OI1O?

5. Korga Bo3HHMKaeT HEOOXOAMMOCTh B pa3paboTKe 0OOCHOBaHUSI GE30MACHOCTH OMACHOTO
MIPOM3BOJICTBEHHOTO 00bEKTa?

6. Kakoli HOpMAaTHBHOW MpPaBOBOW aKT YCTaHABIMBAET OOs3aTelbHbIC TPEOOBaHUS K
000CHOBaHHUIO 0€30MACHOCTH OMACHOTO MTPOU3BOACTBEHHOTO 00BEKTA?

7. Kro m Kkorga ocymecTBiseT pa3paboTKy OOOCHOBaHUS O€30MacHOCTH OMACHOTO
MIPOM3BOJICTBEHHOTO 00bEeKTa?

8. Kakoli HOpPMAaTHBHBII MPAaBOBOW aKT YyCTAHABIMBACT OOs3aTENbHbIE TpPeOOBaHUS K
TEXHUYECKUM yCTPOMCTBAaM, MPUMEHSIEMbIM Ha ONTACHOM MTPOU3BOJICTBEHHOM 00beKTe?

9. Kakue ycraHoBieHBI (OPMBI OLEHKH COOTBETCTBHSI TEXHUYECKHX YCTPOICTB,
MIPUMEHSIEMbIX Ha OMACHBIX MMPOU3BOJICTBEHHBIX 00bEKTaX, 0043aTeIbHBIM TPEOOBaAHUSAM?

10. TloHsITHE «TEXHUYECKOE YCTPOMCTBO, MPUMEHAEMOE Ha OMacHOM IPOU3BOJCTBEHHOM
00BEKTE», COTIIACHO 3aKOHO/IaTEIbCTBY O MIPOMBIIIJICHHONW O€30MacHOCTH.

Cnncok JuTeparypbl, peKOMeH1yeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 JiuTEparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHast 6€300aCHOCTb Ha MPEIIPUATHSIX THILEBBIX
MIPOU3BOICTB [ DJIEKTPOHHBIN yueOHUK |: yueOHuk / bypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088


http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A4%D0%97-116%20%D0%9E%20%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9%20%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20(%D1%81%20%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8%20%D0%BD%D0%B0%207%20%D0%BC%D0%B0%D1%80%D1%82%D0%B0%202017%20%D0%B3%D0%BE%D0%B4%D0%B0).pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A4%D0%97-116%20%D0%9E%20%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9%20%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20(%D1%81%20%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8%20%D0%BD%D0%B0%207%20%D0%BC%D0%B0%D1%80%D1%82%D0%B0%202017%20%D0%B3%D0%BE%D0%B4%D0%B0).pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%9F%D0%9F%201371%20%D0%9E%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20%D0%B2%20%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%BC%20%D1%80%D0%B5%D0%B5%D1%81%D1%82%D1%80%D0%B5%20%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20(%D1%81%20%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8..._%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%9F%D0%9F%201371%20%D0%9E%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20%D0%B2%20%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%BC%20%D1%80%D0%B5%D0%B5%D1%81%D1%82%D1%80%D0%B5%20%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2%20(%D1%81%20%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%D0%BC%D0%B8..._%D0%A2%D0%B5%D0%BA%D1%81%D1%82.pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A0%D0%B5%D0%B3%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D1%82%20%D0%BF%D0%BE%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%9E%D0%9F%D0%9E_8.04.19.docx
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A0%D0%B5%D0%B3%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D1%82%20%D0%BF%D0%BE%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%9E%D0%9F%D0%9E_8.04.19.docx
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A0%D0%B5%D0%B3%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D1%82%20%D0%BF%D0%BE%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%9E%D0%9F%D0%9E_8.04.19.docx
http://www.privol.gosnadzor.ru/activity/registration_opo/%D0%A0%D0%B5%D0%B3%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D1%82%20%D0%BF%D0%BE%20%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%86%D0%B8%D0%B8%20%D0%9E%D0%9F%D0%9E_8.04.19.docx
http://www.privol.gosnadzor.ru/activity/registration_opo/%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20495.pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20495.pdf
http://www.privol.gosnadzor.ru/activity/registration_opo/%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20495.pdf

21Tonropubix C. JI. be3omacHOCTh KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuii HHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum nocrtyma: http://www.iprbookshop.ru/11307

JlonmoJHUTeIbHAA JINTepaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOI
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbIE CUTYyallUuU: y4uel. u
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHnit 1 opranunsanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 2. 3AKOHOJIATEJIBCTBO U CUCTEMA I'OCYJAPCTBEHHOI'O
PET'YJIMPOBAHUSA B OBJIACTHU TPOMBIIIJIEHHOM BE3OIMMACHOCTH.

IIpakTuyeckoe 3ansaTHe 4. O0A3aHHOCTH OPraHU3AIMY, IKCIJIYaTHPYIOLIEl ONAaCHbIH
MPOU3BOJACTBEHHbIN 00bEKT.
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMSA M yMeHHs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: paboThI O PacyeTy U NPOCKTHUPOBAHUIO ACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLHN B COOTBETCTBUU C TEXHUUECKUMHU 33JaHUSIMU U UCIIOJIb30BAaHUEM CTaHAaPTHBIX
CpCACTB aBTOMATU3allUU MIPOCKTUPOBAHU A

3HaTh: OCHOBBI pa3pabOTKU paboueHi, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
odopmIIeHUs 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE PAOOTHI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOM TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM yCIOBHUIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM

3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUabl, CIIOCOOBI pean3alii TEXHOIOTHYECKIX
MpoHecCoB, MPOrpe€CCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH

YMeTh: mpuHUMAThH y4acThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JIETAICH U y3II0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIUI B COOTBETCTBUH C TEXHUUECKUMH 3aJIaHUSIMU U
HCIOJIb3OBAHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS

YMmeThb: paspabaTeiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAINIO, 0)DOPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKHUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKON JOKYMEHTAI[UU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMCHTaM

YMeThb: BI:I6I/IpaTI> OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MaTCPUAJIbI, CHOCO6I>I peain3anuu
TEXHOJIOTUYECKHX MPOLECCOB, IPUMEHSTH IPOTPECCUBHBIE METO/IbI SKCILTyaTalluu


https://openedu.ru/

TEXHOJIOTUYECKOT0 000PYI0BaHUS MTPU U3TOTOBIEHUU TEXHOJIOTUYECKUX MAIIUH
HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Nunexe DopmyJIHUpPOBKA:

ITK-5 CIOCOOHOCTBIO MPUHUMATH YJacTHE B paboTax 1Mo pacuery u
IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIIUH B
COOTBETCTBUH C TEXHUYCCKUMHU 3a/IaHUSIMH U MCTIOJIb30BaHUEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAlIUU ITPOCKTUPOBAHUS

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JOKYMEHTAIMI0, 0POPMIISATH 3aKOHUYEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ TPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHbBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTalluy TEXHOJIOTHUECKOTo 000pyI0BaHUS IPU
U3rOTOBJICHUH TEXHOJOTMUYECKUX MaIluH

AkTtyanbHOCTh TeMbl. [locme wu3yyeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MIPOMBIIITICHHAsT 0e30MacHOCTh SIBJISIETCS CEPhe3HOM MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUHU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

Opranuzanus, sxcrtyarupytomas OI1O, o0s3aHa oCcyecTBASTh TPOU3BOACTBEHHBIM
KOHTpoJb 3a coOmogenuem Tpeboanmit [1b. IlpaBunma opranuzauuun
ocymiectieHus [IK yTBepxaeHbl noctaHoBIeHHEM npaBuTenbeTBa PO No 263 (1. 10
npuit. 1). Opranuzanus, sxcrutyatupytomias OITO, o0s3ana pa3paboTarh MONI0KEHHUE
0 mnpousBojAcTBEHHOM KoHTposne [3]. Ilomoxenne o IIK yTBepxkmaercs
PYKOBOJUTEIIEM SKCIUTyaTUPYIOIIEH OpraHu3alnH.

[TonoxxeHne O NPOU3BOACTBEHHOM KOHTPOJIE JIOJDKHO COAEPKaTh CIEAYIOIINE
CBEJICHUS: * JOJDKHOCTh pa0OTHHMKA, OTBETCTBEHHOro 3a ocyuectsieHue 1K, wnm
OMKCaHWE OpraHU3alMOHHON CTpyKTYypbl cinyxObl IIK; ¢ mpaBa u oO0s3aHHOCTU
pabOTHUKA WU JOJKHOCTHBIX JUI ciy»kObI I1K, OTBETCTBEHHBIX 3a OCYILIECTBICHHUE
[1K; * nmopsaoK IMIaHUPOBaHUS U MPOBEACHHUS BHYTPEHHHUX MPOBEPOK COOIIOACHUS
TpeboBanwmii [1b, a Takke TOATOTOBKU U PETUCTPAIIMN OTYETOB 00 MX pe3yjbTaTax; ®
Mopsi;IoK  cOopa, aHanuza, oOMeHa wuHpopmauueit o cocrosauu I1b; ¢ mopsaok
o0OecrieyeHUss TOTOBHOCTHM K JCHCTBUSIM TIO JIOKAJU3allUM W JIMKBHUJALUU
nocnencteuii aapun Ha OIIO; ¢ moOpsAIOK OpraHU3allMd pacclieIOBaHUS U ydeTa
aBapuii, MHUUJEHTOB W HecyacTHbIX ciaydaeB Ha OIIO; ¢ mopsaok OpUHATHS U
peanu3zanuu pemeHuid 06 I11b; * MopsAA0K MOATOTOBKH M aTTECTAIlMH PAaOOTHUKOB B
obnactu I1b; * mOpsSAOK MOATOTOBKHM U MPEICTABICHUS] CBEIECHUN 00 OpraHU3AINH
IIK u np.

OCHOBHBIMHM 3a/lauaMy MPOU3BOJICTBEHHOIO KOHTPOJS SIBISIOTCA: * OOecrnedyeHue
coOmonenus TpedoBanuid IIb B skcmmyatupyromiedi opraHvzanuu; *  aHaiu3



cocrosHus 11b B skcIuTyaTupyromen oprauu3anuy, B TOM YUCJIE IIyTEM OpraHU3alHH
MPOBEJCHUSI COOTBETCTBYIOIIMX 3KCIEPTHU3; * pa3paboTka Mep, HAMpaBJICHHBIX Ha
ynyuamenue cocrosiHus [Ib u mpenoTBpaieHne HaHeceHus yiiepOa OKpYKarouiei
cpele; * KOHTPOJIb 3a coOmonenneM tpedoBanuii [1b, yctaHOBIEHHBIX (hefepaabHbIM
3aKOHOJIaTEIbCTBOM Y MHBIMU HOPMATHBHBIMM IPAaBOBBIMU AKTaMH; ® KOOPIWHALIHS
pa®oT, HampaBJIEHHbIX Ha mpenynpexzaeHue asapuid Ha OIIO u obGecrneueHue
TOTOBHOCTH K JIOKAJIW3alUN aBApUN W JUKBHJIALUK UX IOCIEICTBUN; * KOHTPOJIb 3a
CBOEBPEMEHHBIM  IIPOBEIECHUEM HEOOXOAMMBIX HCIBITAHUH W  TEXHUYECKHUX
ocBuzeTenbeTBoBaHuil TV, mnpumensembix Ha OIIO, peMOHTOM H MOBEPKOM
KOHTPOJIBHBIX CPEACTB M3MEPEHUI; * KOHTPOJb 3a COOJIOJIEHUEM TEXHOJIOTUYECKOM

JUCHUITIINHEBIL.

Bonpocek! u 3aganus:
ba30BbIi1 ypoBeHb

1. Korga opranusanusi, SKCITyaTUpPYIOLas ONacHbI MPOU3BOJACTBEHHBIN O0BEKT,
o0s3aHa nHGOPMHUPOBATH (PeiepaibHbIA OpraH UCIOJIHUTEILHON BJIACTH O HAayaJe
OCYLIECTBJIEHUSI KOHKPETHOI'O BUJ1A AESATENBHOCTH?

2. Kakue opranusanuu, 3KCIUTyaTUPYIOIIHE ONacHbIE IPOU3BOACTBEHHBIE OOBEKTHI,
00s13aHbI CO3/1aBaTh CUCTEMY YIPABICHUS MPOMBIIIICHHON 60€30nmacHOCTH?

3. Kakue mMeponpusTus o npo@riiakTHKEe MHIUIEHTOB 00s3aHa OCYIIECTBISATh
OpraHu3allusl, SKCIUTyaTUPYIOIIasi OMACHBIN MPOU3BOJICTBEHHBIA 00BEKT?

4. Kakue 00513aHHOCTH paOOTHHUKOB OMACHOTO MTPOU3BOICTBEHHOT'O0 00BEKTA
onpeeeHbl 3aKOHOJATEIBCTBOM?

5. Korga u xoro 06s13aHbl ”HGOPMUPOBATH 00 aBapuy OpPraHU3ally,
HKCIUTYaTUPYIOLIUE OMACHbIE TPOU3BOJCTBEHHbIE OOBEKTHI?

6. Korna opranuzarnusi, 5KCITyaTUpyIOIasi OTMacHbIM MPOU3BOICTBEHHBIN 00BEKT,
00s13aHa pa3pabaThIBaTh ACKJIapalUi0 TPOMBIIIJIEHHONW O€30MacHOCTH?

7. Kakue 00s13aHHOCTH opraHu3auuid, sxcrryarupytomux OI1O, ycraHoBIEHBI
3aKOHOJATEIHLCTBOM?

8. It kakux OI1O skcrmyatupyrolias opranu3anus o0s3aHa MIaHupOBaTh
MEPONPUATHS 110 JOKAIA3AUUHU U JIMKBUJALUHU TTOCIEACTBUNA aBapuii?

9. Ha xakux onacHbIX IPOU3BOJICTBEHHBIX 0OBEKTAX, COIVIACHO TPEOOBAHUAM
3aKOHO/ATEIbCTBA, HEOOXOIMMO CO3/1aBaTh BCIIOMOraTelIbHbIe TOPHOCTIacaTEIbHbIE
KOMaHbI?

10. Kakue opranuzauuu 00s13anbl pa3padateiBath [1an mepornpustuii mo
JIOKaJIM3allMy U JIMKBUAALUY TIocaeAcTBUi aBapuil Ha OI10?

11. Kakue TpeboBaHus MO COTIACOBAHUIO U YTBEPKIACHUIO MPEeAbBIsoTCA K [Lany
MEpONPUSATUI 110 JIOKATU3AIMU U JIUKBUAAIMHU NTocaeAcTBUil aBapuii Ha OITO?



12. Kakue paszaeins! B [Inane MeponpusaTHil O JOKAIU3aLUU U JIMKBAIALAN
nocneacteuil aBapuit Ha OIIO mpenycmoTpens! ¢eaepaabHIMA HOPMaMU U
npaBuigamMu?

13. Ha xakoii cpok aeiicTBus yrBepxkaaercs [lnan MmeponpusaTuii o JIOKaJIM3auu 1
JMKBUAALUM TIOCIEACTBUIN aBapuii?

14. Kakue TpeboBaHMsI NpeAbBIAIOTCS K nepecMoTpy [lnana Meponpustuii no
JIOKaJIM3alliy U JINKBUJALUY TTOCIEACTBUI aBapuid?

I1oBBIIIEHHBIN YPOBEHB

1. KakuM HOpMaTUBHBIM MPABOBBIM aKTOM YCTaHOBJIEHBI «[IpaBuiia opranuzanuu u
OCYILIECTBJIEHUS IPOU3BOJICTBEHHOIO KOHTPOJIA HA OMTACHOM MPOU3BOACTBEHHOM
o0BbeKTe»?

2. Kakoii JIokaibHbIF HOpMATUBHBIN MTPABOBOM aKT JOJKHA pa3padoTaTh
OpraHu3alysi, YToObl OCYIIECTBIIATH TPOU3BOCTBEHHBIH KOHTPOJIb TPOMBIIIJICHHON
6e3omacHocTu?

3. Kem yTBepxkaaercs u Kyjaa MpeacTaBiseTcs IOKATbHbIA HOPMAaTUBHBINA IPABOBOM
aKT O MPOU3BOJICTBEHHOM KOHTPOJIE MPOMBILIUICHHOW 0€30MacCHOCTH?

4. Kakyro nuHpopManuio 10JKHO coaepxars [looxxenre o mporu3BoACTBEHHOM
KOHTPOJIE€ TPOMBIIIJIEHHON 6€e30nacHOCTH?

Cnucok JuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IaHHOI TeMe
OcHoBHas1 JiuTEpaTypa:
1BbypamnukoB FO. M. IIpousBoacTBeHHast 6€30MaCHOCTb Ha MPEINPUATHSIX THILEBBIX

MPOU3BOICTB [ DJIEKTPOHHBIN yUeOHUK |: yueOHuk / bypammukos 0. M., 2012, {amkoB u K.
— 520 c. Pesxxum poctymna: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3omacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoanue. — 240 c. Pexxum nocrtyma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpPaTypa:

11TaBnoB A. @. Yupapnenue 6€30mMacHOCThIO TPpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOM
npombiniuieHHOCTH. — 291 ¢. Pesxxum noctyma: http:// www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIlUN: Y4e0. 1
crpas. nocobue st By3oB / B. M. I'yrkun, B. A. Poranes; nox pea. B. U. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckast OHOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHnit u opranuzarnuit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe



https://openedu.ru/

TEMA 3. IPOU3BOJACTBEHHBIA TPABMATH3M U ABAPUMHOCTb.

IIpakTuyeckoe 3ansaTHe 5. [lokazaTen NPOU3BOACTBEHHOI0 TPABMATH3MA H
aBapUilHOCTH.
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMSA M yMeHUs, TPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOESKTUPOBAHUIO ACTAJIEH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKLHH B COOTBETCTBUU C TEXHUUECKUMHU 33JaHUSIMU U UCIIOJIb30BAaHUEM CTaHAaPTHBIX
CpCACTB aBTOMATU3allUU ITPOCKTUPOBAHU A
3HaTh: OCHOBBI pa3pabOTKU paboueHt, MPOESKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmieHHs 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C MPOBEPKOM COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOM TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM yCIOBHUIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM
3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, CIIOCOOBI peaIn3alii TEXHOIOTHYECKIX
MpoHeCcCoOB, MPOrpeCCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: mpuHUMAThH ydacThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JIETAICH U y3II0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUH C TEXHUUECKUMHU 3aJIaHUSIMU U
HCIOJIb3OBAHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, 0)OPMIISIThH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHUE PAOOTHI C IIPOBEPKOM COOTBETCTBHUS pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKON JOKYMEHTAI[UU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMCHTaM
YMeTh: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEPHAIIbl, CIOCOOBI peaanu3alnun
TEXHOJIOTUYECKHX MPOLECCOB, IPUMEHSTH IPOTPECCUBHBIE METO/IbI SKCILTyaTalluu
TEXHOJIOTHYCCKOI'O OGOPYI[OBaHI/IH IMpU U3TrOTOBJICHUHU TCXHOJOTHUYCCKUX MAlllMH
HanmenoBanue (popMUpyeMbIX KOMIETEHIUI

HNunexe DopMyIHPOBKA:

I1K-5 CIOCOOHOCTHIO MPUHUMATH yYacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHIA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYECHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaThbIBaeMbIX IPOCKTOB U
TEeXHHUYECKON TOKYMEHTALUH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTalluy TEXHOJIOTHUECKOTo 000pyI0BaHUS IPU
U3rOTOBJICHUH TEXHOJOIMYECKUX MAIUH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHsI MaTepuaja JIEeKIUU TMPEnoaBaTelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacCHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb



TpaBma (oT Tped. trauma — paHEHHE, MOBPEKICHHE) — HaApYyIICHHE aHATOMUYECKOU
[[EIOCTHOCTH WU  (pu3uoNorndeckux QyHKIUA TKaHEH M OpPraHoOB 4YEIOBEKa, BBI3BAaHHOE
BHE3AIHBIM BHEIIHUM BO3/ICHICTBUEM.

B npou3BOJCTBEHHBIX YCIOBHSIX TPAaBMBI SIBISIOTCS CIEACTBHEM BHE3AMTHOTO BO3ICHCTBUS
Ha pa0OTHUKA KAaKOTO-JIMOO OIACHOTO MPOU3BOJACTBEHHOTO (akTopa TMpPHU BBIMOJHEHUH WM
TPYAOBBIX 00513aHHOCTEH.

Curyauusi, cBA3aHHas C TMOJy4YeHHEM pPaOOTHHUKOM TpaBMbl, HA3bIBAETCS HECUACTHBIM
CIIydaeM.

B cooTBeTcTBUUM ¢ BUIOM BO3JIEHCTBUS TPaBMbI MOAPA3AEIAIOT HA MeXxaHUueckue (ymuosl,
paHbl, TEPETIOMBI M JIp.), TEIUIOBBIE (0KOTH, OOMOpPOXKEHWS, TEIJIOBBIE yIaphl), XUMUYECKHUE
(XMMHYECKHE OXKOTH, OCTPOE OTpPABJIICHHE, YIYIIbE), OJJICKTPUYECKHE (BCE BHJBI TPaBM,
00yCIIOBJICHHBIE IEHCTBUEM IIEKTPUUECKOTO TOKA), KOMOMHHPOBAHHBIC U JIP.

B 3aBHCHUMOCTM OT TSDKECTH TMOCJIEICTBUN TpaBMbl MOApa3JEsAOTCs Ha JErkue (1o
BBI3JIOPOBIICHUU TPYAOCIOCOOHOCTh PAaOOTHUKA BOCCTAHABIMBAETCS IOJHOCTHIO), TOKENBIE (TIO
BBI3JIOPOBIIEHUHU TPYAOCIOCOOHOCTh PAOOTHHKA BOCCTAHABIIMBAETCS HE MOJHOCTHIO), CMEPTENbHBIE.

COBOKYITHOCTh TpaBM 3a OMNpPENeiICHHBIA MPOMEXKYTOK BPEMEHH Ha OJHOM HIIA TPYIIE
MIPOM3BOJICTBEHHBIX OOBHEKTOB HA3bIBAETCS IPOU3BOJCTBEHHBIM TPABMATHU3MOM.

ABapusi (OT WTaj. avaria — MOBPEXKICHHE, yIIepd) — pa3pyIIUTEIHHOE BHICBOOOKICHHE
sHepro3amnaca MPOMBILIUIEHHOTO MPEANPHUSATHS, IPU KOTOPOM ChIPbE, MPOMEKYTOUHBIE MPOTYKTHI,
MOPOAYKIMS Y OTXOJbl TPOM3BOJACTBA, YCTAHOBJICHHOE HA MPOMBIIUICHHOW IUIOMIA/IKE
TEXHOJIOTHYECKOE O0OpYy/IOBaHUE, BOBJEKAsCh B aBapHUIHBIA MpOIECC, CO3AAI0T IMOpa)karollue
(bakTopkI 7151 HACENIEHUSs, IEPCOHANA, OKPYKAIOUIEH MPUPOJHON CPEbI U CAMOTO MPEATIPUSITHSI.

Jltoboii aBapuu Ha TNPOU3BOJACTBE OOBIYHO TNPEAIIECTBYIOT OJIWH WM HECKOJIbKO
WHIUICHTOB.

Nununent (ot nat. incidens — ciry4ail, MpoHCIIECTBHE, HEAOPA3YMEHHUE, CTOJKHOBEHHE) —
0TKa3 WU MOBPEKICHUE TEXHUUECKUX YCTPOUCTB, MPUMEHSEMBIX Ha MPOU3BOACTBEHHOM OOBEKTE,
OTKJIOHEHHE OT TEXHOJIOTUYECKOTO perjiiaMeHTa MapaMeTpoB MPOTEKAIOIIUX IPOIECCOB,
HapyIICHUE TOJIOKCHUH HOPMATUBHBIX MPABOBBIX aKTOB, a TAaKK€ HOPMATHUBHBIX TEXHUYECKUX
JOKYMEHTOB, YCTaHABJIMBAIOIINUX MpaBUiia BeIeHUs paboT Ha 0OBEKTE.

COBOKYITHOCTh aBapHil 3a ONpeneNEéHHbIN MPOMEXYTOK BPEMEHHM Ha OJHOM WM TpyIIe
MIPOU3BOJICTBEHHBIX O0BHEKTOB HA3bIBAETCS IPOU3BOJCTBEHHON aBaPHITHOCTHIO.

OcHOBHBIE IPUYUHBI TPOU3BOJICTBEHHOTO TPaBMAaTH3Ma M aBapUHHOCTH

[IpyurHBl TTPOU3BOJICTBEHHOIO TpaBMaTU3Ma M ABAPUMHOCTH MOXKHO pa3lenuTh Ha 4
OCHOBHBIC TPYIIBI: OpPraHU3AlMOHHBIC; TEXHUYECKUE; CAHMUTAPHO-TUTHUEHUYECKHUE; JIMYHOCTHBIC.
PaccmoTpuM Kaxayio U3 rpynn NpuyuH B OTAECTBHOCTH.

OpranuzanoHHbIe PUYUHBI: HECOOTBETCTBYIOIIAS YCIOBHSAM TPyAa MPOIOIKHUTEILHOCTD
pabouyeil CMEHbBI; OTCYTCTBHE WJIM HECOOTBETCTBUE TPYIOBOMY DPHUTMY II€pEphIBOB B padoTe;
HEYJIOBJICTBOPUTEIbHBIC O0yUYEHUE U aTTecTalys PaOOTHHKOB MO 3HAHUSM O€30MacHBIX MPHUEMOB
paboTHI U Ap. MPOU3BOJCTBEHHBIX (PAaKTOPOB; (hOPMATbLHOE MTPOBEACHUE HHCTPYKTAKEH PAaOOTHHKOB
M0 BOIMPOCAaM IPOU3BOJICTBEHHOW O0O€30MacHOCTH; OTCYTCTBHE WM HEYJOBICTBOPUTEIHLHOE
cocTosiHue MH(GOPMAIIMOHHO-CIPABOYHOI0 MaTepHala 00 OMAaCHBIX U BPEIHBIX MPOU3BOICTBEHHBIX
dakTopax Ha pabOYNX MECTax; OTCYTCTBHE MU HEYJOBIETBOPUTEIHHOE COCTOSHUE HOPMATHBHOU
JOKYMEHTAI[M{; OTCYTCTBHE IUIAHOB JIMKBUJAIMU AaBAPUNHBIX CUTYyallUi; OTCYTCTBHE WIH
HapyIICHHE YPrOHOMUYECKUX TpeOOBaHU OE30MMaCHOCTH TPYAA U Jp.

TexHuuyeckue MPUYMUHBI: HEYJIOBIETBOPUTEIBLHOE COCTOSHHE AJIEKTPOXO34HCTBA; HATUYHE
OTKPBITBIX JABWXKYIIMXCS YacTeW TEXHOJOTHMYECKOTO OOOpYAOBaHUS;, HEYIOBIECTBOPUTEIHHOE
COCTOSIHME 3aIIUTHBIX OTPAXKIEHUHN U SKPAHOB; OTCYTCTBHE HJIK HEYIOBIETBOPUTEIHLHOE COCTOSHHE
MPEeIOXPAHUTENBHBIX YCTPOUCTB U OJIOKUPOBOK U JIp.

CaHUTapHO-TUTUEHUYECKUE MPUYMHBI: HAIWYUE B BO3JyXe paboueil 30HbI TOKCHYECKUX
BEIIECTB M THUIM C KoHIeHTpanusmu Beime [1J[K; oTkioHeHWEe mapaMeTpoB MHUKPOKIMMATA
MOMEIEHUH OT JONMYCTHUMbIX 3HAUEHUH; NPEBHIIICHHNE HOPMATUBHBIX MapaMeTpoB IIyMa,
BUOpallMM,  HEHWOHU3HUPYIOIIUX  OJJICKTPOMATHUTHBIX W HMOHU3UPYIOMUX  W3IIYYCHUH;



HEYJIOBJIETBOPUTEIHLHOE COCTOSIHUE CBETOBOTO KJIMMATa; MPEeBBIIICHINE HOPMATUBHBIX MOKa3aTesei
TSOKECTH W HANpPsHKEHHOCTH TPYAOBOTO IMPOLIECCa; OTCYTCTBHUE WM  HEYIOBICTBOPUTEIHHOE
COCTOSIHME CPECTB MHIMBUYaIbHOU 3aIlUThI; OTCYTCTBUE WA HEYIOBIETBOPUTEILHOE COCTOSIHHE
BEHTWJISIIIMY TOMEIICHUHN U JIp.

JInaHOCTHBIE TPUYUHBL: TTpoeccHoHallbHAs HEKOMIIETEHTHOCTh; OTCYTCTBHE OMBITA PA0OTHI
Ha JJaHHOM pabodeM MeCTe; SMOIMOHAIbHAS HEYCTOMYHMBOCTD; clladasi BOJIS; HU3Kasl CIIOCOOHOCTD K
CaMOYNPAaBJIEHUIO; PACCEIHHOCTh, HEBHUMATENbHOCTh, HHU3KOE YYBCTBO OTBETCTBEHHOCTH;
HEUCIHUILTHHUPOBAHHOCTD; CKIIOHHOCTH K a)(DeKTHBHBIM COCTOSTHUSM U JIp.

C uenbio yCTaHOBJICHUS MPUYMH [TPOU3BOJICTBEHHOTO TpaBMaTHU3Ma U aBapUMHOCTH KA JIbIi
HECYACTHBIN ClTydaid, aBapusl U MHIUJEHT Ha TPOMBIIUICHHBIX TpeanpuiaTtusx Poccun o0s3aTensHO
paccienyiorcs. PaccienoBaHue HECUaCTHBIX CIydyaeB Ha IMPOM3BOJACTBE IPOBOJUTCS B
COOTBETCTBUM C TpeOOBaHUSMHU, H3IOXKEHHbIMU B TpymoBom komekce PD (cr. 227...231) u
«[Tonoxennn 00 OCOOEHHOCTSIX paccielOBaHUs HECUACTHBIX CIy4yaeB Ha IMPOU3BOJICTBE B
OTJENBHBIX OTPACISAX H OpraHu3alusx». TEeXHUUYECKOe paccieloBaHUE NPUYUH aBapuil u
MHIUACHTOB MIPOBOJUTCS B COOTBETCTBHH C TPEOOBAaHUSAMU, U3T0KeHHBIMU B DenepaabHOM 3aKOHE
«O TPOMBIIIEHHOW O0€30MacHOCTH OMACHBIX MPOU3BOJACTBEHHBIX 00BEKTOB» (Ne 116—D3) u
«[lonoxeHnn o0 TOpSAKE TEXHUYECKOTO paccleloBaHHUS TNPUYMH aBapuili Ha OMAacCHBIX
MPOU3BOICTBEHHBIX 00bekTax» (PJ] 03-293-99).

Bonpoce! u 3aganus:

ba30BbIi1 ypoBeHb

1. Hazowute rpynmsl (pakToOpoB, BO3ICHCTBYIOMKX HA (HOPMUPOBAHUE YCIOBUH Tpya.
JaiiTe xapakTepucTUKy GOpM TPYJIOBOU NEATEIHHOCTH.
[IpuBenuTe kmaccudukayo pabounx MecCT.
HazoBuTe OCHOBHBIE )PrOHOMUYECKHIE XapaKTEePUCTUKN pabodero MecTa.
[IpuBeauTe KIaccUPUKALNIO BPEAHBIX U OTIACHBIX ITPOU3BOJICTBEHHBIX (PaKTOPOB.
[lepeuncnure nokasarenan TSKECTH TPYIOBPro MpoLecca.
[lepeuncanre mokazarenan HaIPSHKEHHOCTH TPYAOBOIO Mpoliecca.
[IpuBenute knaccuUKaUIO YCIOBUI TpyAa MO TPAaBMOOE30NACHOCTH.

N gk

[ToBbIlIEHHBIN YPOBEHB

OnumuTe NOpsAA0K OLIEHKU TPAaBMOOE30MaCHOCTH pabounx MecCT.

Onumure Ha3HaYEHHUE U YCIOBUS PUMEHEHUS IPEayNPEAUTEIbHON CUTHATM3ALINN.
[Tepeuncnure TpeboBaHMS 6€30MACHOCTH K 3BYKOBOW M CBETOBOM CHUTHAJIM3AIUH.
Onummre Ha3HaYCHHUE U YCIOBUS IIKMEHEHUS MpeAypeInTeIbHON CUTHATN3AlUH.

Hwpn PR

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JIuTEeparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHast 6€30MaCHOCTh Ha MPEIIPUATHSIX THILEBBIX
MIPOU3BOICTB [ DJIEKTPOHHBIN yueOHUK |: yueOHuk / bypammnukos 0. M., 2012, {amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIN YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlomoJIHUTeIbHAA JINTepaTypa:



11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TPyAa [ DIEKTPOHHBINA YUeOHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOM
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaiHbIE CUTYallUU: y4uel. ’
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pea. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHui 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 3. IPOU3BOJACTBEHHBIA TPABMATH3M U ABAPUMHOCTb.

IIpakTnyeckoe 3ansitue 6. OCHOBBI NPOPUIAKTHKH TPABMATH3MA H ABAPHITHOCTH.
Hean 3aHATHA: U3YYUTh TEOPETUYECKHUE MTOIOKCHUS 110 TEME 3aHITHSL.

3HaHMSA M yMeHUs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: paboThI O pacyeTy U MPOSKTHUPOBAHUIO ACTANCH U Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKLUH B COOTBETCTBUU C TEXHUYECKUMH 33JaHUSMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3ALUH IPOEKTUPOBAHMUS
3HaTh: OCHOBBI pa3pabOTKU paboUeHi, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmieHHs 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C MPOBEPKOM COOTBETCTBUS
pa3pabaTbIBacMbIX IPOEKTOB U TEXHUUYECKON JOKYMEHTAIMM CTaHapTaM, TEXHUYECKUM YCIOBUSIM
U ApPYTUM HOPMaTUBHBIM JOKYMEHTaM
3HaTh: OCHOBHBIE U BCIIOMOTraTeJIbHbIE MATEPUAIIbI, CIOCOOBI peaTn3alii TEXHOJIOTHYECKUX
MIPOIIECCOB, TPOrPECCUBHBIE METOBI SKCIITyaTallMi TEXHOJIOTHYECKOT0 000py10BaHUs IPU
U3TOTOBJICHUH TEXHOJIOTMYECKUX MAIllWH
YMeTb: NpuHUMaTh y4acTue B padoTax 10 pacueTy ¥ NPOEKTUPOBAHUIO JI€TANICH U y3JI0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUH C TEXHUUECKUMH 33aJIJaHUSMU U
MCIOJIb30BAHUEM CTAHIAPTHBIX CPEICTB aBTOMATH3ALMH IPOCKTUPOBAHUS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIISATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PabOThI C MPOBEPKOM COOTBETCTBUS pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKON JOKYMEHTAIUU CTaHapTaM, TEXHUUECKUM YCIIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMEHTaM
YMeThb: BBIOMpPATh OCHOBHBIE M BCIIOMOTaTeNIbHbIE MaTepHallbl, CIIOCOOBI peaTn3aluu
TE€XHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOIBI SKCILTyaTalluH
TEXHOJIOTUYECKOTO 000PYIOBaHMSI IIPH U3TOTOBJIEHUH TEXHOJIOTUYECKUX MAIIUH
HanmeHnoBanue (opMUpPyeMbIX KOMIETEHIUI

Nunexe DopmyIIHpPOBKA:

IIK-5 CIOCOOHOCTHIO MPUHUMATH yYacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH U Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS
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1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHYECKOI TOKYMEHTALUH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MMPOLECCOB, IPUMCHSATH MPOTPCCCHUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000y I0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNUX MalllUH

AkTyanbHOCTh TeMbl. [locme wu3ydyeHUs TeMbl CTYIEHT [JIOJDKEH OCO3HaTh, 4YTO
MIPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HO MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

Mepbl mipenynpexacHus MNPOU3BOJCTBEHHOIO TpaBMAaTU3Ma CBOASTCA K YCTPaHEHHIO
HEMOCPEACTBEHHBIX WM CIIOCOOCTBYIOIIUX MPUYHH:

MEXaHMU3alUsi M AaBTOMATH3AlUs TEXHOJOIMYECKHX IMPOILIECCOB, JMKBUIALMSA PYUYHBIX
ONEpallMii U COKpPAILECHHUE IMEPEKPELIUBAIOIIMNXCA I'PY30II0TOKOB, PYYHOM IEPEHOCKU HU3IEIUM U
MOJbEM TPY30B U T.[I.;

HaJIMYHE CICIUAIBHBIX OC30IaCHBIX MECT IS CKJIATUPOBAHUS U3IeIui 1 1oy(haOpuKaToB,
a TaK)Ke 3alMacHBIX YacTeld M 000pYy/IOBaHMsI, YTOOBI HE 3arpOMOXKIAaTh UMH PaboYHe TIOMAINd U
MPOXO/IbI;

COOTBETCTBUE TEXHOJIOTHYECKOTO 00OPYIOBaHUS M MHCTPYMEHTOB CBOEMY HA3HAUYCHHIO, U
HaXO0XJEHUE UX B UCIIPAaBHOM COCTOSIHHU;

OTPAXKJICHUE JBMXKYIIUXCS W BpAILAIONIUMXCSA JE€TajJeld MAllMH M arperatroB, a TaKke MeCT
BO3MOKHOT'O CONPUKOCHOBEHHSI C TOPSIMMMH IMOBEPXHOCTAMH, €AKUMHU >KUAKOCTSIMU U JAPYTHUMHU
BEIIIECTBAMU;

3a3eMJICHHE BCETO JIEKTPOOOOPYI0BAHUS B IIEXaX U €ro IMEPHOINICCKUN KOHTPOJIb,

OTPAXKJICHUE MECT OTKPBITHIX KOHTAKTOB 3aIIUTHBIMU IIUTKAMH WJIH KOKYXaMH;

NEPUOANYECKU KOHTPOJIb COCTOSHUSL MOABEMHO-TPAHCIIOPTHOTO OOOpYyIOBaHUS WU
armnapaTroB, HAXOIAIIMXCS MO/ IaBJICHUEM;

XOPpOIIee OCBEIICHUE, TTOIICpKaHNUE YHCTOTHI M MOPSAIKa Ha paboyeM MECTe U B IIeXe.

JI1st CHUKEHUS TPOU3BOICTBEHHOTO TPaBMaTH3Ma HEOOXOMMO CTPOTO COOJIIOAATh IpaBUIa
oXpaHbl Tpyjaa, pabouue AOKHBI OOCCICUYMBATHCS HMCIPABHBIMU CPEACTBAMU WHIUBHIYaIbHOM
3aIUTHl U CHENOACK 0. JIJIs oKa3aHusl MepBOW MEAUITUHCKON TTOMOIIHU JTOJDKHBI OBITh B HATUYHH
anTeYKd ¢ Ha0OpOM MEIMKAMEHTOB, IIEPEBSA30YHOTO MaTepHaia, IIMH W Jp. Bce BHOBB
MPUHUMAaeMble Ha pPaboOTy MPOXOIAT MEAUIIMHCKHN OCMOTP W O0s3aTEeNbHBIA WHCTPYKTAXK IO
oxpaHe Tpyda. IloBbIllIeHHE KOMIICTCHTHOCTH W IIONOJIHCHHE 3HAHWKW B JTOH 00JacTH W MX
MPOBEPKA JOJIKHBI OBITh TTOCTOSIHHBIMU.

Bonpocsk! u 3apanus:
ba3oBblii ypoBEeHB

1. OcHoBHBIE METOBI JUIsSI AaHAJIM3A MPOU3BOJICTBEHHOIO TPaBMaTHU3Ma!
CTATUCTUYECKUI; TPYNIOBOI; TonmorpaduuecKuii; MOHOTpadhUIeCKU;
BEPOSATHOCTHBIM.

2. CoBepIiieHCTBOBaHUE TEXHHUECKUX cucTeM. COBEpIIEHCTBOBAHUE METOIOB
OpraHHU3alHy TPYyAa.

3. Coznanue 310pOBBIX CAHUTAPHO-TUTUEHUYECKHUX YCIOBUN TPY/a.



4. PacumpeHue 3KOHOMHYECKUX CIIOCOO0B BO3/ICUCTBUS HA TPaBMaTU3M U
ABaApPUHHOCTb.
5. IIporHosupoBaHue NposIBIEHUS ONACHOCTEM.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0JIb30BAHUIO 110 JAHHOH Teme
OcHoBHas1 JiuTEepaTypa:
1Bbypammnukos 0. M. IIpousBoacTBeHHast 6€30MaCHOCTh HA MPEAMPHUATUSIX MTHUIIICBBIX
IPOM3BOJICTB [ DNEKTPOHHBIN yueOHuK]: yueOHuK / Bypamnukos 0. M., 2012, lamxkos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIM YUCOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoanmue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlonoJiHUTeIbHAA JINTepaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TpyAa [ DIEKTPOHHBINA YUeOHUK |: yueOHOE
nocoOue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOM
npombinuieHHOCTH. — 291 ¢. Pesxxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbIC CUTYyallUU: y4uel. ’
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHui 1 opranunsanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 4. BE3SOITACHOCTbBH ITPOU3BOJACTBEHHBIX TPOLIECCOB.

HpaRTI/I‘IeCKOB 3ansaTHe /. be3onmacHocTh NMPOU3BOACTB HA CTAAUM MPOCKTHPOBAHUA.
Heﬂb 3AHATHA: U3YUYUTH TCOPETUUYCCKUC ITOJIOKCHUA 110 TEME 3aHATHUA.

3HaHMsA M yMeHUs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: paboOTHI O PAcUYeTy U NPOCKTHUPOBAHUIO JACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLHH B COOTBETCTBUU C TEXHUUECKUMHU 3aJaHUSIMU U UCIIOJIb30BAaHUEM CTaHAaPTHBIX
CpCACTB aBTOMATU3allUU ITPOCKTUPOBAHU A

3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
odopmIIeHUs 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHIE PaOOTHI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOMN TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM yCIOBHUIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM

3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, CIIOCOOBI pean3alii TEXHOIOTHYECKIX
MMpoHeCCOB, MPOrpeCCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
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YMeTb: IPUHUMAThH ydacTHe B paboTax Mo pacuyeTy M MPOSKTHPOBAHHUIO JeTajel 1 y3JI0B
MAaIIMHOCTPOUTEIbHBIX KOHCTPYKLIUI B COOTBETCTBHH C TEXHHUECKUMHU 3aJaHUSIMUA U
UCTIOJIb30BAHMEM CTAaHAAPTHBIX CPEACTB aBTOMATH3AINHU TPOCKTHPOBAHHS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIIATH
3aKOHYCHHBIE MIPOEKTHO-KOHCTPYKTOPCKHE pabOThI C MPOBEPKOM COOTBETCTBHUS pa3padaThIBaeMbIX
MIPOEKTOB U TEXHUUYECKOW JOKYMEHTAIMH CTaHIapTaM, TEXHUYECKUM YCIOBUSAM H JPYTUM
HOPMAaTHBHBIM JOKyMEHTaM
YMeThb: BHIOMpPATh OCHOBHBIEC M BCIIOMOTaTENIbHbIE MaTepHallbl, CIIOCOOBI peann3anuu
TEXHOJIOTMYECKUX MPOLECCOB, IPUMEHSATH MIPOrPECCHBHBIC METO/IBI IKCILTYaTaI[IH
TEXHOJIOTUYECKOTO 000PYIOBaHMS ITPH U3TOTOBJICHUH TEXHOJIOTUYECKUX MAIIUH
HanmeHnoBanue (opMUpPYyeMbIX KOMIETEHIUI

Nunexe DopmyIIHpPOBKA:

I1K-5 CIOCOOHOCTBIO MPUHUMATH y4acTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJICH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHYECKON JOKYMEHTALMH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MPOLECCOB, IPUMCHATH MPOTPCCCUBHBIC
METO/IBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyI0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNUX MallluH

AkTtyanbHOCTh TeMbl. [locme wu3ydyeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MIPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HOM MpobieMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUU TMpenojaBarelib JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

OcHOBHBIE TpeOOBaHHsI oOecredeHUss O€30MacHOCTH Ha  CTaJuSIX CO3JaHHMS U
npoektupoBaHusi chopmynrpoBanbl B @3 Ne 116 «O mpombIIIeHHOW 0€30MacHOCTH OIACHBIX
MIPOU3BO/ICTBEHHBIX 00BEKTOB» 1997 T.

Ha stamne npoextrpoBanus U pa3pabOTKH TEXHOJIOTHYECKOTO Mpoliecca:

1. OnHuM w3 00S3aTENBHBIX YCIOBUU MPUHSATHS pPEIICHUS O Hadalle CTPOUTENbCTBA,
paciidpeHusi, PEeKOHCTPYKLHH, TEXHHUYECKOrO IEePEBOOPYKEHUS, KOHCEpBALMU M JIMKBUIAIMU
OMACHOTO TPOM3BOJCTBEHHOTO OOBEKTa SBISETCS HAMYHE IMOJIOKUTEIBHOTO — 3aKIIFOUEHUS
SKCIEPTU3bl MPOMBILIUICHHONH 0€30MacHOCTH MPOEKTHOM JTOKYMEHTALUH, YTBEP>KICHHOIO
(denepanbHBIM OpraHOM HMCIIOTHUTEIHHOW BIIACTH B OOJIACTH MPOMBINUICHHONW 0€30MacHOCTH, WK
€ro TEPPUTOPHUATIEHBIM OPTaHOM.

2. OTkJIOHEHUSI OT MPOEKTHOM JTOKYMEHTAlUU B MPOIECCE CTPOUTENbCTBA, PACIIUPEHUS,
PEKOHCTPYKIIMH, TEXHUYECKOTO TIEPEBOOPYKEHHUS, KOHCEpBAllMM U JIMKBUIAIMM OIACHOTO
MIPOU3BOJICTBEHHOTO O0BEKTa HE JOMyCKaloTcs. VI3MEHEeHHs, BHOCHUMBIE B IPOCKTHYIO
JOKYMEHTAIMIO Ha CTPOUTENBCTBO, PACIINPEHNE, PEKOHCTPYKIINIO, TEXHUUYECKOE MEPEBOOPYKEHHE,
KOHCEPBAIIMIO ¥ JUKBHUIAIIMIO OMACHOTO MPOW3BOJCTBEHHOIO0 OOBEKTa, MOJIEKAT IKCIEPTHU3E
MIPOMBIIIJICHHOW O€30MacHOCTH M COTJIAaCOBBIBAIOTCS C (peiepalibHbIM OpPraHOM HMCIOJIHUTENbHON
BJIACTH B 00JIACTH MPOMBIIIIEHHOW 0€30MaCHOCTH, HITU €T0 TEPPUTOPHUATLHBIM OPTaHOM.



3. Bce mpoektupyemoe isi YCTaHOBKM OOOpYIOBaHUE [OJDKHO HMETh CepTU(HUKATHI
COOTBETCTBHSI.

4. B nmpomecce CTPOUTENbCTBA, PACHIMPEHUS, PEKOHCTPYKIMH, TEXHUYECKOTO
MEPEBOOPYKCHUSI, KOHCEPBAlMM W JIMKBUJAIIMK OMACHOTO MPOU3BOJCTBEHHOIO OOBEKTa
OpraHM3aluy, pa3paboTaBIIME MPOEKTHYIO JOKYMEHTAllMI0, B YCTAaHOBJICHHOM IMOPSIKE
OCYIIECTBISIOT aBTOPCKUMA HAI30P.

5. Tlpuemka B 3KCIUlyaTallMI0 OMACHOIO MPOM3BOACTBEHHOIO OOBEKTa MPOBOAUTCS B
YCTaHOBJICHHOM TOPSIKE.

B nmpomecce mnpuemMku B OKCIUTyaTalMI0 OMAacHOTO TMPOM3BOACTBEHHOIO OOBEKTa
MIPOBEPSIIOTCS COOTBETCTBHE OIMACHOTO MPOU3BOJCTBEHHOIO OOBEKTa MPOEKTHON JOKYMEHTAIIHH,
TOTOBHOCTh OpPraHM3AlMK K AKCIUTyaTallil OMacHOI0 MPOM3BOACTBEHHOTO O0BEKTa U K JAEUCTBUIM
0 JIOKATM3AINH U JTUKBUAINH TTOCICICTBUIN aBapuu.

Ha srane skcrutyatanuu:

Opranuzanus, YKCIUTYaTUPYIOIasi ONaCHBIA TPOU3BOJCTBEHHBIA 00BEKT, 00sM3aHa:

coOnroaaTh MoJIOKEeHUs (efepanbHbIX 3aKOHOB M HMHBIX HOPMATHBHBIX INPABOBBIX AKTOB
Poccuiickoit ®enepaunu, a TakKe HOPMAaTHUBHBIX TEXHHYECKMX JOKYMEHTOB B 00JacTu
MIPOMBIIIIICHHOM 0€30MMacHOCTH;

UMETh JIUIEH3UI0O Ha OCYIIECTBICHHE KOHKPETHOTO BHUAA MACSITENLHOCTH B 001acTH
MPOMBIIIJICHHOW ~ 0O€30MacHOCTH,  MOAJEXKAIIEr0  JIMLIEH3UPOBAHUIO B COOTBETCTBUHM  C
3aKoHOJaTeNbCcTBOM Poccuiickoit deepaiuy;

o0OecreunBaTh YKOMIUIEKTOBAHHOCTh IlTaTa PaOOTHHUKOB OMACHOTO IMPOU3BOJCTBEHHOTO
00BEKTa B COOTBETCTBHH C YCTAHOBICHHBIMU TPEOOBAHUSIMU;

JOMyCKaTh K paboTe Ha OMacHOM IPOW3BOJACTBEHHOM OOBEKTE JIMILI, YJOBIIETBOPSIOIINX
COOTBETCTBYIOIIUM  KBATH(DUKAIMOHHBIM TpeOOBaHMSIM ¥ HE HMMCIOIMIHUX  MEIUIIMHCKIX
MIPOTHBOIMOKA3aHUM K yKa3aHHOW paboTe;

oOecrieunBaTh TPOBEACHHE TIOATOTOBKM W aTTeCTallMik pa0OTHUKOB B  oOjactu
MIPOMBIIIIICHHOM 0€30MMacHOCTH;

UMETh Ha ONACHOM TIPOU3BOJCTBEHHOM OOBEKT€ HOPMATHUBHBIE TIPABOBHIC AaKThl H
HOPMAaTUBHbIE TEXHUUYECKHUE JOKYMEHTHI, yCTaHABIMBAIOUINE MTpaBUia BeJeHUS padOT Ha OMAacCHOM
MIPOU3BOJICTBEHHOM OOBEKTE;

OpPraHU30BBIBATh M OCYHIECTBIISITH MPOM3BOACTBEHHBIH KOHTPOJIb 3a COOJIOJCHHEM
TpeOOBaHU POMBIIIUIEHHOH 0€30MacHOCTH;

obecrieunBaTh Haluyue H (QYHKIHMOHUPOBAHHWE HEOOXOJUMBIX TPUOOPOB H CHUCTEM
KOHTPOJS 32 TMPOM3BOJCTBEHHBIMH IPOLIECCAMH B COOTBETCTBUM C  YCTaHOBICHHBIMH
TpeOOBaHUSIMU,

obOecrieunBaTh MPOBEACHUE SKCIEPTH3bI MPOMBIIUICHHOW 0€30MacHOCTH 3/IaHUM, a TaKXKe
MPOBOAUTHh JUArHOCTHKY, WCIBITAaHUS, OCBHUAETEIbCTBOBAHHE COOPYXEHUNH M TEXHUYECKUX
YCTPOMCTB, MPUMEHSEMBIX HA OIMTACHOM MPOM3BOACTBEHHOM O0OBEKTE, B YCTAHOBJICHHBIE CPOKHU U TIO
NpeIbsSBISIEMOMY B  YCTAaHOBJIIEHHOM  TMOpSAKE  MOpeanucaHuio  (denepaabHOro  OpraHa
WCIIOJIHUTEIBHON BIIACTH B 00JIaCTU MPOMBIIUICHHON 0€30MacHOCTH, WM €r0 TePPUTOPUATHLHOTO
Oprasa;

MPeIOTBpaIaTh MPOHUKHOBEHHE HA OIMACHBIA MPOU3BOJICTBEHHBIH OOBEKT MOCTOPOHHUX
I

oOecreynBaTh BBIMOJIHEHUE TPeOOBAaHUN MPOMBIIIJICHHON O€30MacHOCTH K XPaHEHUIO
OTIACHBIX BEIIECTB;

pa3pabaThiBaTh JEKIApAIUIO POMBIIICHHOW 0€301aCHOCTH;

3aKJII0YaTh JIOTOBOP CTPaxOBaHMsI PUCKAa OTBETCTBEHHOCTH 3a NpPUYMHEHHE BpeAa MpH
AKCILTyaTaI[uy OMACHOTO MMPOU3BOJICTBEHHOTO 00BEKTA;

BBITMOJHATH PACTIOPSKEHUS U MpeAnrcanus ¢peepanbHOro opraHa UCIOJHUTEIBHON BIaCTH
B 00JIaCTH MPOMBINIJICHHONH 0€30MacHOCTH, €T0 TePPUTOPUATHLHBIX OPTAaHOB U JTOKHOCTHBIX JIHII,
OTJJaBa€Mbl€ MU B COOTBETCTBHUH C MTOJIHOMOYUSIMU;



NPUOCTAaHABJIMBATH IKCILTYyaTAIIHIO OMTACHOTO IMPOU3BOJICTBEHHOTO 00BEKTa CAMOCTOSITEIIHHO
WJIM TIO PEIICHUIO Cy/ia B Cllydae aBapuy WM UHIUCHTA Ha OTAaCHOM MTPOU3BOJICTBEHHOM OOBEKTE,
a Takke B ciydae OOHApyKEHHS BHOBb OTKDBIBIIUXCS OOCTOSTENBCTB, BIMSAIONUX Ha
MPOMBIIIJICHHYIO O€30MacHOCTb;

OCYIIECTBIISATh MEPONPHUATHS 0 JOKAJTH3AIUKA W JMKBUAAIMU TIOCICICTBHIA aBapwii Ha
OIIAaCHOM TPOM3BOJCTBEHHOM OOBEKTE, OKa3bIBaTh COICHCTBHE TOCYJAapPCTBEHHBIM OpraHaMm B
paccie0BaHUY IPUYHH aBapuH;

NPUHUMATh YYacTHE B TEXHUYECKOM pACCIICIOBAaHUM TPUYNH aBapud HA OIMACHOM
MPOU3BOJICTBEHHOM OOBEKTE, MPHHUMATh MEpbl 10 YCTPAHCHHWIO YKa3aHHBIX TPUYHH U
npo¢uIaKkTUKe MOA00HBIX aBapuii;

aQHAJTM3UPOBATh TMPUYMHBI BO3HHUKHOBEHHWS WHIMICHTA HAa OIMACHOM IPOW3BOJICTBEHHOM
00BEKTE, MPUHUMATh MEPBI MO YCTPAaHEHHUIO YKa3aHHBIX MPUYUH U MPO(HIAKTHKE TOJ00HBIX
WHIUICHTOB;

CBOCBPEMEHHO HWH(MOPMUPOBATh B YCTAaHOBIEHHOM TOpsaKe (QenepanbHbIi  Opran
WCTIOJTHUTEIEHOW BJIACTH B 00JAacTH TPOMBIIUICHHOW O€30MMacHOCTH, €r0 TePPHUTOPUAIbHBIC
OpraHbl, a TaK)K€ WHBIE OpraHbl TOCYAAPCTBEHHOUW BIACTH, OPraHbl MECTHOT'O CAMOYIPABICHUS U
HacesieHue 00 aBapuy Ha OTIACHOM IPOU3BOJICTBEHHOM OOBEKTE;

MPUHUMATH MEPHI TI0 3aIIUTE KU3HU U 3[J0POBbSl pAOOTHUKOB B ClIydae aBapyuu HA OMACHOM
MIPOM3BOJICTBEHHOM O0OBEKTE;

BECTH y4eT aBapuil U HHIIUJICHTOB HA OIMTACHOM MPOU3BOJACTBEHHOM OOBEKTE;

NPECTaBIATh B (hefiepalibHBIA OPTaH MCIOTHUTEIBHON BIACTH B OOJIACTH MPOMBIIICHHON
0€30MacHOCTH, WM B €ro TEPPUTOPHAIBHBII OpraH HWHQPOPMAIUI0 O KOJIMYECTBE aBapuil u
WHIMICHTOB, PUYMHAX UX BO3HUKHOBEHUS M MPUHSATHIX MEPaXx.

PaGoTHHKM OMacHOTO MPOU3BOJICTBEHHOTO 00bEKTa 00SI3aHbI:

coOmoaTh TpeOOBaHMSI HOPMATHUBHBIX TPABOBBIX AaKTOB W HOPMATHBHBIX TEXHUYECKHX
JOKYMEHTOB, YCTaHABJIMBAIOIINUX TPAaBUJIa BEACHUS pabOT Ha OMACHOM MTPOU3BOJICTBEHHOM O0OBEKTE
Y TIOPSIIOK JICHCTBHIA B ClTydae aBapvy WM UHIIMCHTA Ha OMTACHOM ITPOU3BOJICTBEHHOM OOBEKTE;

MPOXOIUTH MOJATOTOBKY U aTTECTAIIMIO B 00JIACTH MPOMBIIIIEHHOW 0€30MacHOCTH;

HE3aMEeUTUTEIPHO CTABUTh B U3BECTHOCTH CBOETO HEMOCPEICTBEHHOTO PYKOBOAMTEIS HITH B
YCTAaHOBJICHHOM TMOPSJKE IPYTHX JODKHOCTHBIX IIUI[ 00 aBapwyl WU HMHIMICHTE Ha OMAacHOM
MIPOM3BOJICTBEHHOM O0BEKTE;

B YCTaHOBJICHHOM TIOPSKE MPUOCTAHABIMBATH Pa0OTY B Cllydae aBapyuy WU WHIUACHTA HA
OIIaCHOM TIPOHM3BOJICTBEHHOM OOBEKTE;

B YCTAHOBJICHHOM TOPSIKE y4acTBOBATh B MPOBEJACHUH PaOOT MO JOKAIM3AIMKA aBapuu Ha
OITaCHOM TIPOHM3BOJICTBEHHOM OOBEKTE.

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

1. TexHUKO-3KOHOMHYECKOE 0OOCHOBaHUE U paboyasi JOKYMEHTAIIHS.

2. lTlonoxuTenbHOE  3aKIIOYEHHE OKCHEPTHU3bl  MPOMBIIUIEHHOM  0e30MacHOCTH
MPOEKTHOW JOKYMEHTAIIUH.

3. Ceptudukarbl COOTBETCTBUS MPOSKTUPYEMOTO JHJsi YCTAHOBKH OOOpYyIOBAHUSI.
ABTOpCKHI HA30p pa3pabOTUYNKOB MPOEKTHON JOKYMEHTAIIHH.

4. CocraB U coaepKaHUE POEKTHOW JOKYMEHTAIUH.

[ToBbIlIEHHBIN YPOBEHB
1. Pa3paboTka KOMIUIEKCHBIX MEpONPUATHH 10 obecredeHno Oe30MacHOCTH B
MPOEKTHBIX PEIICHUSX.
2. KareropupoBaHue TEXHOJOTHYECKHX MPOIECCOB, TOMEIICHHM, 3MaHII U HapYKHBIX
YCTaHOBOK Ha CTaJUU MPOEKTUPOBAHUS TPOU3BOJICTB.



Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 JiuTEeparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHas 6€30MaCHOCTb Ha MPEIIPUATHSIX THILEBBIX
MIPOU3BOICTB [ DJIEKTPOHHBINA yUueOHUK |: yueOHuk / bypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropubix C. JI. be3onmacHOCTb KU3HEACATEIBHOCTH [ DNEKTPOHHBIM YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCTBIO TPpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBON
npombinuieHHOCTH. — 291 ¢. Pesxxum noctyma: http:// www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIlUN: Y49eO. 1
crpas. nocobue st By3oB / B. M. I'yrkun, B. A. Poranes; nox pea. B. U. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OMOIHOTEKA OHITARHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 4. BESOITACHOCTb ITPOU3BOJACTBEHHBIX ITPOLECCOB.

IIpakTuyeckoe 3ansTHe 8. OCHOBBI 6€30MACHOCTH MPH Pa3padoTKe TEXHOJOTHYECKOr0
npouecca.
Heab 3aHATHSA: U3YUUTH TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHSATHUS.

3HaHMA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 10 pacyeTy U MPOSKTUPOBAHUIO ACTAJIEH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKLHH B COOTBETCTBUU C TEXHUUECKUMH 33JaHUSIMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEZICTB aBTOMATU3aLUH TPOEKTUPOBAHUS

3HaTB: OCHOBBI Pa3pabOTKHU paboueii, MPOCKTHON M TEXHUYECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHbBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIBaéMbIX IPOCKTOB U TEXHUUYECKOW JOKYMEHTAIIMH CTaHJapTaM, TEXHUYECKUM YCIOBUSIM
U JPYTMM HOPMAaTHUBHBIM JOKYMEHTaM

3HaTh: OCHOBHBIE U BCIIOMOTATEIbHBIE MATEPUAIIBI, CIOCOOBI peaTn3allii TEXHOJIOTHIECKUX
MIPOLIECCOB, TPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IIPU
U3FOTOBJIEHUM TEXHOJIOTMYECKUX MAIlIUH

YMeTb: npuHUMAaTh y4acTue B paboTax Mo pacueTy U MPOEKTUPOBAHMIO JIeTaJIel U y3JI0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIIMI B COOTBETCTBUH C TEXHUUYECKUMH 33aJaHUSMU U
HCIIOJIb30BAaHUEM CTAHJIAPTHBIX CPEICTB ABTOMATU3ALUH MPOEKTUPOBAHUS

YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIISATH


https://openedu.ru/

3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PabOThI C MPOBEPKOM COOTBETCTBUS pa3pabaThiBaeMbIX
IMPOCKTOB " TEXHUYCCKOM AOKYMCHTAIUU CTaHdapTaM, TCXHUYCCKUM YCJIOBUAM U JPYTUM
HOPMAaTUBHBIM JOKYMEHTaM
YMmeThb: BI:I6I/IpaTI> OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MaTCPUAJIbI, CIIOCOOBI peain3anuu
TEXHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOIBI SKCILTyaTalluH
TEXHOJIOTHYCCKOI'O OGOPYI[OBaHI/IH IMpU U3TrOTOBJICHUH TCXHOJOTHUYCCKUX MAlllMH

HanmenoBanue (opMUpyeMbIX KOMIETEHIUI

HNunexe DopMyIHPOBKA:

I1K-5 CMOCOOHOCTBIO MPUHUMATH yyacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIIUH TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHUYECKON JOKYMEHTALMH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MMPOLECCOB, IPUMCHSATH MPOTPCCCUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000y I0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNX MallluH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEKIUU TMPEnoaBaTeib JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

OcHoBHBIE MephI 00ecTieueHus: 6e30MaCHOCTH MTPOU3BOICTBEHHBIX TIPOIIECCOB

TpebGoBanusi 06€30MacHOCTH K MPOU3BOJACTBEHHBIM U TEXHOJOTHYECKHM IpolleccaM
colepkaTrcsi B OTPAClIEBBIX M MEXKOTPACIEBBIX IMpaBUJIaX IO OXpaHe TPyJa, B CAHUTAPHBIX
MpaBHJIax, TEXHOJOTHYECKHUX PETIaMEeHTaX, CTaHAapTax 0€30MacHOCTH Tpyaa U JIp.

B coorBerctBun ¢ I'OCT 12.3.002-2014 «CCBT. IIponeccrl mpou3BoacTBeHHbIe. OOmne
TpeGoBaHus 0€30MacHOCTH» 06€30MaCHOCTh MPOU3BOJCTBEHHBIX MPOLIECCOB B TEUEHUE BCETO LUKIIA
ux (GYHKIUOHUPOBAHMUA OOECIeuyuBaeTCs MOAJEpKaHUEM JOMYyCTHMOIO YpOBHS  pHCKa
BO3HUKHOBEHHSI OMTACHOM CUTYAllMU U TIOCTUTACTCS MyTEM:

MPUMEHEHUS TaKUX TEXHOJIOTUMH, IPU KOTOPBIX: a) UCKJIIOUYEH HEMOCPEACTBEHHbII KOHTAKT
paboTaromux ¢ BPEAHBIMH M (MJIM) ONACHBIMU IPOM3BOJCTBEHHBIMU (DakTOpamu, Kak MpH
HOpMaJbHOM (TpeAHa3HAYEHHOM) TEYEHWH IPOU3BOJCTBEHHOrO MpoIecca, TaK M B aBapUMHBIX
cCUTyarusix; 0) pUCK aBapwii CHUKEH 1O MUHHUMAIBLHOTO YPOBHS, OIPEAETSEMOr0 pPa3BUTHEM
TEXHUKH, TEXHOJIOTHI ¥ SKOHOMHUUYECKOU 11eJIECO00Pa3HOCThIO; B) BO BPEMsI aBapUHHBIX CUTYaIlui
PUCK BO3JICHCTBUSI BO3HUKIIUX B CBSI3U C aBAPUIHOMN CUTYaIUEH U 10 ee MPUYNHE BPEIHBIX U (HIIH)
OTACHBIX MPOM3BOACTBEHHBIX ()aKTOPOB HE MPEBBIIIAET AOMYCTUMBI; I') MOBBILICHHE YPOBHS
3alIUThl PabOTAIOMIMX M CTpOroe coOroieHne UMM TpeboBaHMi 0€30MacHOCTH Tpyna BelIH Obl K
SIBHOMY IOBBIIIEHUIO TPOU3BOUTEIBHOCTH TPY/Ia;

NPUMEHEHUS TMPOU3BOJICTBEHHBIX 3/IaHUN U COOPYKECHHH M HX OOBEKTOB WHKEHEPHOTO
o0ecrieueHurs, MO3BOJISIONUX MPH OCYHIECTBIEHUH KOHKPETHBIX MPOU3BOJCTBEHHBIX IPOILIECCOB
MOAJICPKUBATh  IPOU3BOJACTBEHHYIO  CpeAy B  IPOU3BOJCTBEHHBIX  IOMEUICHUSAX, Ha
MTPOU3BOJCTBEHHBIX IUIONIAJKAX U HA TEPPUTOPUU B IPEAENIaX YCTAHOBICHHBIX TMTMEHMYECKUX U
MOKapHBIX HOPM;



MpUMEHEHUsT 0e30MacHOr0  MPOM3BOJCTBEHHOTO  O0OpyAOBaHUS, O00ECIICUUBAIOIETO
0€30MacHOCTh PabOTAIOIINX MPH MOHTAXKE (IEMOHTaXKE), BBOJIE B DKCIUTyaTAIMIO M IKCILTyaTalluu
KaK B Clly4ae aBTOHOMHOTO MCIIOJIb30BaHMS, TaK U B COCTaBE€ TEXHOJOTMYECKMX KOMILIEKCOB MPH
coOmoneHnn  TpeOoBaHUM  (YyCIOBHUH, MpaBWi), MPEIyCMOTPEHHBIX  AKCIUTyaTallHOHHOU
JIOKYMEHTAIUEH;

palMoOHATBHOTO  pPa3MEIIEHUsT  MPOW3BOJACTBEHHOTO  OOOPYIOBaHWsS, pPAaMOHAIBHON
OpraHu3aniy pado4Ynx MECT W TPYIOBOTO TMpoliecca, COOMOACHHS TpeOOBAaHWN SPTOHOMUKH H
TEXHUYECKON ACTETHKH K MPOHU3BOJCTBEHHOMY OOOPYJIOBAHHIO U IPTOHOMHUYECKUX TPEOOBAHUN K
OpraHuzaiuu pabo4yux MecT U TPYAOBOTO MpoIlecca;

COONIOZICHHSI ONTHUMATBHBIX PEKUMOB TpPyAa M OTIbIXa, BBICOKOW MPOU3BOICTBEHHOM,
TEXHOJIOTMYECKOW U TPYAOBOM AUCHIUTUINHBI,

OPUMEHEHHUS  HMCXOJHBIX  MAaTepUANOB,  CHIpbsS,  3aroToBOK,  moiy}aOpukaTos,
KOMIUIEKTYIOIUX HU3AeNuil (y3J0B, 3JI€MEHTOB) U T.I., IPUMEHEHHE KOTOPBHIX MO HAa3HAUYEHUIO B
pamMKax YCTaHOBJIEHHBIX TEXHOJOTMYECKUX PETIAMEHTOB HE MPUBOAUT K HEAOMYyCTUMOMY PHCKY
BO3JICUCTBUS Ha PaOOTAIONMIUX BPEAHBIX U (MJIM) OMMACHBIX TPOU3BOJICTBEHHBIX (DAKTOPOB;

MPUMEHEHUS CIIOCOOOB XpaHEHWUS W TPAHCIIOPTUPOBAHUS MCXOMHBIX MAaTEPHANIOB, CHIPHS,
3aroTOBOK, MOTY(}HhaObprUKaTOB, KOMIIEKTYIOMUX U3ACIUN (Y3JI0B, JIEMEHTOB), TOTOBOW MPOAYKITUH
U OTXO/I0B MIPOU3BO/ICTBA, COOTBETCTBYIOUINX TPEOOBAHHIM O€3011aCHOCTH;

npUMEeHEeHHUS J(PGEKTUBHBIX CPEACTB HHIUBUAYATbHOW M  KOJUIEKTUBHOM  3alllUTHI
paboTaronyX, COOTBETCTBYIONIUX XapaKTEPy MPOSIBICHUS BO3MOXKHBIX BPEIHBIX U (MJIH) OMACHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB;

BBIJICTICHUS ¥ 0003HAYEHUS OMACHBIX 30H MPOU3BOJICTBA PadOT;

poeCCHOHAIBHOTO 0TOOpa M MPO(PECCHOHATLHOTO 00y4YeHUsT PaOOTHUKOB, HHCTPYKTAXKA,
CTXUPOBKH, NEPUOTUYECKON MPOBEPKHM MX 3HAHMM TpeOOBaHMI OXpaHBI TPyHa U HABBIKOB II0
0€30MacHOMY BBIMOJIHEHHUIO IIPUEMOB TPYIa;

npuMeHeHUs 3(PPEKTUBHBIX METOIOB U CPEICTB MOHHTOPHHTa OE€30MacHOCTH TMpolecca
W/WIM OTAENBHBIX €r0 OINEepaluii, COCTOSHUS 3JaHUM U COOPYKEeHHM, paboThl TPOU3BOJCTBEHHOIO
o0opynoBaHUs, UCHPABHOCTH HWHCTPYMEHTA W MPHUCIOCOOJCHHA, CPEICTB WHIUBUIYaTbHOU U
KOJUIEKTMBHOM 3alllUThl, B TOM YHCJIE OCYIIECTBICHHE KOHTPOJS H3MEpSIeMbIX MapaMeTpoB
BPEIHBIX U (WJIN) OMACHBIX IPOU3BOCTBEHHBIX (DAKTOPOB C IETBI0 MX KOPPEKIIUH.

[Tpou3BoaCTBEHHBIE MPOIIECCH HE JOJKHBI COMPOBOXKAATHCS 3arpsA3HEHUEM OKpYKaromien
cpensl (BO3ayxa, IOYBBI, BOJOEMOB) U PACIpPOCTPAHCHHEM BPEAHBIX © (WJIHM) OIACHBIX
MIPOM3BOJICTBEHHBIX (DaKTOPOB 3a Mpeesibl OMACHBIX 30H TaKOH MHTEHCUBHOCTH U JJIMTEIBHOCTH,
KOTOpBIE HE COOTBETCTBYIOT YCTAHOBICHHBIM JJII TOTO CIydas MPeAesbHO TOMYyCTUMBIM HOPMaM.

TpeboBanmsi ~ 0€30MacCHOCTM K  KOHKPETHBIM  IPOU3BOJICTBEHHBIM  IpOIeccaM
pa3pabaThIBatoTCsl HA OCHOBE YKa3aHHOTO CTaHAApTa U MHBIX HOPMATUBHBIX MPABOBBIX JOKYMEHTOB
C Y4€TOM aHajin3a  JaHHBIX MIPpOU3BOACTBCHHOI'O TpaBMaTU3Ma )41 HpO(bGCCHOHaHBHOﬁ
3a00J1€Ba€MOCTH, OMIACHBIX MPOUCIICCTBUIN, aBAPUMHBIX CUTYAI[Ui, aBapyuid M WHIIUJECHTOB, a TAKKE
MIPOTHO3UPOBAHUST BO3MOXKHOCTH MPEIYIPEKIACHUS BO3HUKHOBEHHUS BPEIHBIX U (WUJIHM) OMACHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB BO BHOBb pa3paldaThIBAEMbIX WM MOJCPHU3UPYEMBIX MPOIIECCaX.

Bonpocek! u 3apanus:
ba3oBblii ypoBEeHB

1. Br16op crmoco6a mpou3BOACTBA M CXEMBI TEXHOJOTUUYECKOTO TIPoIiecca Kak CPeACTBO

0€30MMacHOCTH.

CobnroeHue CTaHAapTOB U MTPaBUJI KaK CPECTBO O€30MaCHOCTH.

3. «Cucrema crangaptoB OezonacHoctu Tpyaa. [Ipomeccsl mpousBoacTBeHHBIE. OOIITHE
TpeOOBaHUs OE30ITACHOCTH.

o



4. OmnpeneneHue  COBOKYITHOCTH  KPUTHUYECKMX  3HAUCHWH  TapamMeTpoB  JUIS
TEXHOJIOTUYECKOTO MpoLecca.
5. Oo0ecrieuenre B3pHIBOOE30MIACHOCTH MTPOU3BOJACTBEHHBIX MTPOIIECCOB.

Cnncok JuTeparypbl, peKOMeH1yeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 JiuTEeparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHas 6€30MaCHOCTb Ha MPEIIPUATHSIX THILEBBIX
MPOU3BOICTB [ DJIEKTPOHHBINA yueOHUK |: yueOHuk / bypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropubix C. JI. be3onmacHOCTh KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoanue. — 240 c. Pexxum nocrtyma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpPaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TPpyAa [ DICKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOM
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIIUN: Y49e0. 1
crpas. nmocobue s By3oB / B. M. I'yrkun, B. A. Poranes; non pea. B. U. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTcKkast OHOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruiit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 5. BE3OITACHOCTb ITPOU3BOACTBEHHOI'O OBOPYIOBAHMUA.

IIpakTuyeckoe 3ansaTue 9. Tpe6oBaHUN K HAIEKHOCTH MPONU3BOJACTBEHHOI0
o0opynoBaHmusl.
Heab 3aHATHSA: U3YIUTHh TEOPETUICCKHUE MTOTOKECHHUS 110 TEME 3aHSITHSI.

3HaHMA ¥ yMeHUs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOESKTUPOBAHUIO ACTAJIECH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKUHI B COOTBETCTBUU C TEXHUYECKUMH 3aJaHUSIMU U UCIIOJIb30BAHUEM CTAaHIAPTHBIX
CPEZICTB aBTOMATU3aLUH TPOEKTUPOBAHUS

3HaTB: OCHOBBI Pa3pabOTKHU paboueii, MPOCKTHON M TEXHUYECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHbBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBacMbIX MPOCKTOB U TEXHUUYECKOHN TOKYMEHTALUU CTaHAapTaM, TEXHUUECKUM yCIOBHSIM
U JPYTMM HOPMAaTHUBHBIM JOKYMEHTaM

3HAaTB: OCHOBHBIC U BCIIOMOTATEIbHBIC MAaTEPUAITBI, CIIOCOOBI peaTh3aIiy TEXHOIOTHIECKIX
MIPOLIECCOB, TPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IPH


https://openedu.ru/

M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: mpuHUMAThH y9acThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JICTAICH U y3II0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIUN B COOTBETCTBUH C TEXHUUECKUMHU 3aJIaHUSMU U
HCIOJIb3OBAHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, 0)DOPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBAeMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAI[MU CTaHJapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMCHTaM
YMeTh: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTepPHUAaIIbl, CIOCOOBI peaanu3alnun
TCXHOJIOTHYCCKHUX IMPOLCCCOB, IPUMCHSITH IMTPOTrPECCUBHBIC MCTOABI OKCILTTyaTallunu
TEXHOJIOTUYECKOr0 000PyI0BaHUS MTPU U3TOTOBICHUU TEXHOJIOTUYECKUX MAIINH

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

HNunexc DopMyIHpPOBKA:

ITK-5 CIOCOOHOCTBIO MPUHUMATH YYacTHE B paboTax 1Mo pacuery u
IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAIIMHOCTPOUTEIBHBIX KOHCTPYKIUH B
COOTBETCTBUH C TEXHUYCCKUMHU 3a/IaHUSIMH U MCTIOJIb30BaHUEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAlIUU ITPOCKTUPOBAHUSA

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHI0, 0POPMIISATH 3aKOHUEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ TPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHbBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTalluy TEXHOJIOTHUECKOT0 000pyI0BaHUs IPU
U3rOTOBJICHUH TEXHOJOIMYECKUX MAIUH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISICTCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEeKIUU TMPEno/aBaTelib JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacCHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

[ToBbIIeHNE HANEKHOCTH COBPEMEHHOTO XHMHUYECKOTO OO0OpYIOBaHUS HMEET 0co00e
3HAa4YCHHUE, TaK KaK ero HKCIUTyaTalus CBsi3aHa ¢ HATMYHEM TOKCHYHBIX, TTOYKApO- U B3PHIBOOMACHBIX
BCHICCTB U OCYLICCTBIIACTCA 1104 BBICOKMM JaBJICHUCM UJIK B FJ'IY6OKOM BaKYyMC, IIPU BBICOKUX WJIN
HU3KHX TEMIIepaTypax, OOJIBIINX CKOPOCTSX IEPEMEIICHUSI MaTePHATbHBIX CPE/.

Hane:xxHOCTh — 93TO CBOMCTBO OOOpYIOBaHUS BBIMONHATH 3aJaHHBIC (YHKIUU TPU
COXpaHCHHH HKCIUTYaTAI[MOHHBIX TOKa3areleld B TeueHHe TpeOyeMoro meproia BPEMEHU WIIH IS
MMPpOU3BOJACTBA HGOGXOI[I/IMOFO KOJIMYCCTBA IPOAYKTOB.

HanexHocTh 000pymoBaHusi 0OYCIOBIMBAETCS €r0 O€30TKAa3HOCTHIO, JIOJITOBEYHOCTHIO W
PEMOHTOMIPUTOTHOCTHIO.

be30Tka3HOCTh — ATO CBOMCTBO CHCTEMBI HETIPEPBIBHO COXPAHAITh pabOTOCTIOCOOHOCTh TIPH
BLIIIOJIHCHHUH OIIPECACICHHOI'O OG’bGMa paGOTBI B 3aJJaHHLIX YCJIOBHAX OKCILIyaTallWuH. OTtkasoMm
Ha3bIBAIOT COOBITHE, 3aKIIOYAIOIICeCs] B TOJHOM WM YaCTUYHOW yTpare paboTOCTOCOOHOCTH
o0opymoBaHUsI.

OcHoBHas 3a/1a4a, CBsI3aHHAsI C TIOBBIMICHHEM 0€30TKa3HOCTH 000PYHOBaHMUS, 3aKII0YAETCs
B PETyJIMpOBaHUMU U CO3AaHHKU YCJIOBI/Iﬁ pa6OTI>I C MUHUMAJIbHBIM 4YHUCJIOM BHC3AIIHBIX OTKAa30B, a
TaKXKe C JISTKUM U OBICTPBIM YCTPaHECHHUEM.

JIoNTOBEYHOCTH — 3TO CBOWCTBO CUCTEMBI COXPAHATh PAOOTOCIIOCOOHOCTh B TEYCHHE BCETO
Mepro/a SKCILTyaTalluy PY YCTAHOBJICHHOW CUCTEME TEXHHUYECKOTO OOCITY)KUBAHHS U PEMOHTA.



[Ipu uccnegoBaHUH TOITOBEYHOCTH 00OPYIOBaHUS MPEXKIIE BCETO HEOOXOAMMO OIPEIEIIUTh
TEXHUYECKH M DSKOHOMHYECKH IIeJIECOOOpa3Hble CPOKM €ro JKCIUTyaTallid. JKOHOMHYECKH
1eJIeco00pa3HbIM TPEACIIOM IKCIUTyaTallii O00OPYAOBAHHS CIEIyeT CYATaTh TOT MOMEHT, KOT/a
MPENCTOSIINIE PACXOAbl Ha KAaMUTAIBHBI PEMOHT MPUOIMKAIOTCS K CTOMMOCTH HOBOTO
obopynoBanus. Beirogaee mpuoOpecTd HOBOE 00OpYyIOBaHWE, Y€EM PEMOHTHPOBATH CTApoOe, TEM
0osee yTo HOBOE 000PYIOBaHKE IO KAUYECTBY BCETa MPEBOCXOAUT BOCCTAHOBJICHHOE.

PeMOHTONPUTOMHOCTE — 3TO MPHUCIOCOOJICHHOCTh CHCTEMBI K IPEIyNPEKICHUIO,
OTIPEICTICHUIO W YCTPAHCHHWIO B HEW OTKA30B M HEHWCIPABHOCTEW, YTO JOCTUTACTCSl MPOBEICHUEM
TEXHUYECKOTO OOCITY)KHBAHHS U PEMOHTOB.

O6opynoBaHre MOXET OBITh PEMOHTHPYEMBIM (T.€. TOJIAOIIMMCS BOCCTAHOBJICHHIO B
JaHHBIX YCJIOBHUSAX OKCIUTyaTalliM) W HEPEMOHTH- DPYEeMBIM (T.€. HE MOMJISKAIINM, JTHOO He
MOAJAIONIMMCS BOCCTAHOBJICHHIO B JIAaHHBIX YCJIOBHSIX OJKcIDTyatanuu). IlepemoHTHpyemoe
000pyI0BaHUE MOKET UMETh TOJIBKO OJMH OTKa3, TaK KaK IOCIIE TIEPBOTO )K€ OTKa3a OHO TOJICKHUT
3ameHe. {7 Hero MoHSATHS «O0€30TKA3HOCThY M «IOJITOBEYHOCTHY» MPAKTUYECKH COBIATAIOT, TaK
KaKk TpU HACTYIUICHMH IIEPBOTO K€ OTKa3a HapymaeTcss Oe30TKa3HOCTh W HWCYEPIIBIBACTCS
JOTTOBEYHOCTD.

PaccMoTpuM ~ OCHOBHBIC  HAIpaBIICHWsS]  TOBBIICHUS  HAACKHOCTH  XHUMHUYECKOTO
obopynoBanus. Hae:kHOCTh 000pYIOBaHMS PACCUUTHIBAIOT U 3aKJIABIBAIOT MPU MPOSKTUPOBAHHH,
3aTeM CTPEMATCS O0ECIEYHTh €€ MPH W3TOTOBICHUHM W, HAKOHEI, MOJJICPKUBAIOT B YCIIOBHIX
JKCILTyaTaIuu.

[lpy mpoexkTUpoBaHHHM OOOPYIOBaHHS TNPUMEHUTEIBHO K YCJIOBUSAM OKCIUTyaTalluu
BEIOMPAIOT €ro ONTUMAIBbHYI0 KOHCTPYKIMIO (OmTUManbHbie (OpPMBI M pa3Mepbl), 3aaaroT
TpeOyeMyr0 MEXaHUYECKYIO TIPOYHOCTh M TEPMETHYHOCTb.

KoHcTpyKIIMOHHBIE MaTepHalibl BEIOMPAIOT C y4eTOM OOIIMX UM CIle- [UAIOHBIX YCIOBHMA
AKCILTyaTaluyl 00OPYAOBaHUS: JaBICHUS, TEMIIEPATYPhl, arPECCHBHOTO BO3JICHCTBHS CPEIbI M IIp.
[TpoekTupoBanre 000PYAOBaHUS OCYIIECTBISIOT C yYETOM CXEM, YMEHBIICHHS ICHCTBYIOLIUX
TMHAMUYECKUX Harpy30K B MalllMHAX, TMPUMEHEHUS CPEJICTB 3alllUThl OT TEPErpy3oK U T...,
CTPEMSTCS K YIPOIIEHUI0 KHHEMAaTUIECKUX CXEM.

B mporecce W3roToBieHHS 00OpYIOBaHHsSI BCE YCWIIMS JIOJDKHBI OBITh HAalpaBlICHBI Ha
CO3/IaHHEe HAJIeKHOTO o0OpymoBaHus- /s peanu3anuy 3TOr0 HEOOXOAUMO MPEXKIE BCEr0 MMETh
3arOTOBKH BBICOKOTO Ka4eCTBa.

WsrotoBnenue o00OpyIOBaHHUS JIOJDKHO OCYIIECTBIATHCS HA OCHOBE IMPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTUYECKUAX MPHUEMOB, a TAK)Ke MPOILECCOB YIPOUHSIONIeH 00padoTku. BaxxHO
CTPEMUTHCS K MOBBIIICHUIO TOYHOCTH U3TOTOBJICHUS JeTalleil M COOPKH MaIlIMH U armnaparoB U T.1.

B xone skcmutyatanuy HaJeKHOCTh 000pYIOBaHHS TOMJIEPKUBACTCS OJiarofapsi CTpOroMY
COONIOICHUIO 3aJaHHBIX TMapaMeTpoB pabodero pexuma, KadyeCTBEHHOMY OOCIYXHBAaHHIO U
HE0O0X0UMOMY MPOPUIAKTUIECKOMY O0CTYKUBAHHUIO.

OnHMM W3 METOJOB MOBBIIICHUS HAACKHOCTH OO0OPYIOBaHUS SIBISETCS PE3EPBHPOBAHUE,
T.C. BBEJCHHE B CHCTEMY J00ABOYHBIX (AyOIMPYIOIINUX) 3JIEMEHTOB, BKIIFOYAEMBIX IapajlieIbHO
OCHOBHBIM, 4YTO CIIOCOOCTBYET CO3JIaHUIO CHCTEM, HMMEIOIIUX HAJCKHOCTh BBHIINIC HAICKHOCTU
BXOJISIIIIUX B HUX DJIEMEHTOB.

PaznmuuatoT nBa TPUHIMNHAIBGHO pPa3jMYHBIX METOJa PE3epPBUPOBAHUSA: 0O0IIee, MpHU
KOTOPOM pe3epBUPYETCS BECh aIlIapar, u pas[esbHOE, P KOTOPOM PE3EPBUPYIOTCS OTICIbHBIC
y371bl ammapata. PaznenpHoe pe3epBUpPOBaHHE OOeCrieurnBaeT OOJIBIININ BBIMTPHINI B HAIE)KHOCTH,
yeM oO0111ee.

PesepBupoBanre MokeT OBITh MOCTOSHHBIM, TIPU KOTOPOM pPE3EpPBHBIC amNmNapaThl
MIPUCOCTUHEHBI K OCHOBHBIM B T€UEHUE BCETO BPEMEHH pabOThl U (DYHKIIMOHUPYIOT OJHOBPEMEHHO
C HUMHU, WIH 3aMEIIaeMbIM, T.€. BKIIFOYaeMbIM BPEMEHHO JUIS 3aMEIICHHUs OCHOBHOTO ammapara B
ciiydae ero oTkasza. [locTossHHOe pe3epBHUpPOBAaHHE CTAHOBUTCS CAMHCTBEHHO BO3MOXKHBIM B TOM
cllydae, KOTJa HEIOIMYCTUMBI JakKe KPAaTKOBPEMEHHBIE OCTAHOBKH IIpollecca JUIsl Mepexoaa ¢
OCHOBHOTO arapara Ha pe3epBHBIN.



Hapsiny ¢ 1OOCTOMHCTBaAMHM pE3epBUPOBAHHE HWMEET M HEIOCTATKH: OHO YCIIOXKHSET
o0opynoBaHue, yIOpPOKaeT ero OOCITYyKHBaHUE, COACPKAHME W PEMOHT W TOITOMY HE BCerua
SKOHOMHYECKH BBITOAHO. VCTHOiB30BaTh pe3epBUPOBAHHE IIeJIECOO0OpAa3HO JIMIIb TOT/A, KOT/A
OTCYTCTBYIOT 0oJieeé TpPOCThIE  CIOCOOBI  TIOBBIIICHHUS  HAJIEKHOCTH  TEXHOJIOTHYECKOTO
0o0opyI0BaHUS.

Bonpocek! u 3aganus:
ba3oBblii ypoBEeHb

YHuBepcanpHOe, CIICUAIN3HPOBAHHOE, CIICIIHAIEHOE 000PYIOBaHHE.

[TonsiTre HagEKHOCTH 00OPYTIOBAHUS.

be3oTka3HOCTh, JONTOBEYHOCTH M PEMOHTOIPUTOTHOCTh 00OPYIOBAHHUS.

OTtka3bl 000pyJIOBaHUS: MPUPAOOTOUHBIC, BHE3AIHBIC (CITy4allHbIC) W W3HOCOBBIC

(IOCTETICHHBIE).

OcHoBHast 3a/1a4a 0€30MacHOM IKCIITyaTalluy MPOU3BOACTBEHHOIO 000pyI10BaHUS.

JlonroBEeYHOCTH 000PYIOBaAHUS.

PemoHTONIPUTOIHOCTD.

TpebGoBanust BBICOKOH KOPpPO3MOHHON CTOWKOCTH, BBICOKOH MEXaHUYECKOM

OPOYHOCTH,  KAPOCTOMKOCTH M KAPOMPOYHOCTH,  YCTOWYHUBOCTH  TpHU

3HAKOTIEPEMEHHBIX HIIM TIOBTOPHBIX HArPy3Kax, MAJION CKIIOHHOCTH K CTApPEHUIO.

9. OCHOBHBIMM  XapaKTEpUCTUKM MpH  pacdyerax Ha  MOPOYHOCTh  JeTajei
MPOU3BOJICTBEHHOTO O0OpYIOBaHUS: Mpeaen Tekydectu T; mpenen mpodHocTu B;
MOAYJIb HOpMalibHOU ynipyroctu E; koaddumment Ilyaccona.

10. TpeboBaHus K KOHCTPYKIMOHHBIM MaTepuaiaMm. YTIEPOAHMCTHIE U JIETUPOBAHHBIC

CTaJIH.

el AN S

N o

[ToBbIlIEHHBIN YPOBEHB

1. Pacuer Hamex)HOCTH 000OPYAOBaHUS TP MPOCKTUPOBAHHH.
2. BpIOOp KOHCTPYKIIMOHHBIX MAaT€pHAJIOB.
3. PesepBupoBaHue — METOJI OBBIIICHHS HAZECKHOCTH 000PYIOBaHHUA.

Cnucok JiuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 TIaHHO TeMe
OcHoBHas1 JiuTEeparypa:
1BbypamnukoB FO. M. IIpousBoacTBeHHas 6€30MaCHOCTD Ha MPEIIPUATHSIX THILEBBIX

MIPOU3BOICTB [ DJIEKTPOHHBIN yueOHUK |: yueOHuk / bBypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoanue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:

11TaBnoB A. @. Yopasnenue 6€30MacHOCThIO TPpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOI
npombiniuieHHOCTH. — 291 ¢. Pesxxum noctyma: http:// www.iprbookshop.ru/14397
2T'ytkun B. W. bezonacHOCTh XH3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIIUN: Y49e0. 1
crpas. nocobue st By3oB / B. W. I'yrkun, B. A. Poranes; nox pea. B. 1. I'yrkuna, 2005,
MAHDB. - 719 c.
HNHTepHET-pecypcehbl:

1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam



2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OHOIHOTEKA OHITANHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 5. BE3OITACHOCTb ITPOU3BOACTBEHHOI'O OBOPYIOBAHMUA.

IIpakTuyeckoe 3ausaTue 10. CHU)KEHUE LIITYMA U BUBPALIUU
MMPOU3BOJACTBEHHOI'O OOPYJIOBAHMUSI.
Heab 3aHATHSA: U3YIUTHh TEOPETUICCKHUE MTOTOKECHHS 110 TEME 3aHSITHSI.

3HaHMsA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOSKTUPOBAHUIO ACTAJECH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKIUUA B COOTBETCTBUU C TEXHUUECKUMU 3aIaHUSIMU U UCIIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTU3ALUU TPOSKTUPOBAHUS
3HaTB: OCHOBBI Pa3pabOTKHU paboyeii, MPOCKTHON M TEXHUYECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBacMbIX MPOCKTOB U TEXHUUYECKOHN TOKYMEHTAIUU CTaHAapTaM, TEXHUUECKUM yCIIOBHSIM
U APYTUM HOPMATUBHBIM JOKYMEHTaM
3HAaTB: OCHOBHBIC U BCIIOMOTATEIbHBIC MATEPUAITBI, CIIOCOOBI peaTh3aIiK TEXHOIOTHIECKIX
MIPOLIECCOB, IPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IPU
M3TOTOBJICHUHU TEXHOJIOTUYECKUX MAITUH
YMeTb: npuHUMAaTh y4acTue B paboTax Mo pacueTy U IPOEKTUPOBAHMIO JIeTaJIel U y3JI0B
MaIlIMHOCTPOUTEIbHBIX KOHCTPYKIIUNA B COOTBETCTBUM C TEXHUYECKUMHU 3aJaHUSIMU U
MCIIOJIb30BaHUEM CTaHJIAPTHBIX CPE/ICTB aBTOMATHU3AIMH TPOSKTUPOBAHUS
YMmeThb: pa3pabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAINIO, 0)OPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMbIX
MPOEKTOB U TEXHUYECKOU JOKYMEHTAI[MU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JIOKYMEHTaM
YMeTb: BbIOMpPATh OCHOBHBIE U BCIIOMOTAaTeNbHbIE MaTEPHUAIIbl, CIOCOOBI peaTu3alun
TEXHOJIOTHYECKUX MPOLECCOB, MPUMEHSTh TPOTPECCUBHBIE METO/IbI SKCILTYaTalluN
TEXHOJIOTHYECKOr0 000pYI0BaHUS ITPU U3TOTOBICHUU TEXHOJIOTUYECKUX MAIINH
HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

Nupexe DopmyIIHpPOBKA:

ITK-5 CIOCOOHOCTBIO MMPUHUMATH YYacTHE B paboTax 1Mo pacuery u
IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIUH B
COOTBETCTBUH C TEXHUYCCKUMHU 3a/IaHUSIMH U MCTIOJIb30BaHUEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAllUU ITPOCKTUPOBAHUS

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHI0, 0POPMIIATh 3aKOHUEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ TPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHbBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METObI SKCIITyaTalluy TEXHOJOTHYECKOro 000pyI0BaHUs IPU



https://openedu.ru/

HU3TOTOBJICHHUHU TCXHOJOITNYCCKNUX MAaIlllWUH

AKkTyanbHOCTh TeMbl. [locme wu3ydeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MIPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhEe3HOM MpoOieMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JEeKUUU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHUS.

Teoperuyeckas 4acTb

OCHOBHBIM METOJOM CHIDKEHHUS IllyMa Ha MPOU3BOACTBEHHBIX OOBEKTaX SIBISETCS €ro
ocnableHue B HWCTOYHUKAX IIyMa, OCYIIECTBISIEMOE TMPH MPOCKTHPOBAHWHM MallMH U
texHonoruyeckux — mporeccoB.  Cormacao ['OCT  12.2.003-74 «CCBT. OGopynoBaHue
nmpou3BoJcTBeHHOE. OOmme TpeOoBaHUS 0€30MacHOCTH» KOHCTPYKIIMS TMPOU3BOJICTBEHHOTO
o0opynoBaHus JOJKHA 00ECIeurnBaTh CHIKEHHUE IIyMa J0 perjJaMeHTHPOBaHHBIX ero ypoBHeil. To
K€ OTHOCUTCS U K MCTOYHHMKAM BHOpanuii M ynbTpa3Byka. HeoOXoauMo CTpeMHUTHCS MPUMEHSITh
MaJIONIyMHOE MPOU3BOICTBEHHOE 000PYyI0BaHHE.

B MexaHuueckux ycTpoiCTBaxX 4YacTO MPUYMHOW HEJIOMYyCTUMOTO ITyMa SIBISETCS WU3HOC
TPYUIMXCS JAeTajnel, MOJIUIUITHUKOB, HETOUHas cOOpKa MallliH MPU PEMOHTaX, IO3TOMY B Mpoliecce
JKCIUTyaTalliid BCEX BHUJIOB MAIIMH M MEXaHMYECKOTO OOOPYIOBAHHS CJIEAYeT CBOCBPEMEHHO H
KaueCTBEHHO BBIMOJIHATh PEMOHT MAalTMHHOTO 000pYA0BaHUS.

Crpoutensubie npaBuia U HopMmbl CHull I1-12-77 mpemycMaTpuBarOT 3aluTy OT IIyma
CTPOUTENbHO-aKyCTUYECKUMU  MeTonaMu. [lpm  »>TOM 178 CHMKEHHMsT ypOBHS — HIyMa
MPEeyCMAaTPUBAIOTCS CIIEIYIONIHE MEPHI:

a) 3BYKOHM3OJISIIMS OTPaKJAIOUINX KOHCTPYKIIMM, YIJIOTHEHHE IO MEPUMETPY MPUTBOPOB
OKOH, BOPOT, JABEped, 3BYKOM3OJSAIHUS MECT TEPEeCeYCHHUs] OTrPAXIAIOIINX KOHCTPYKIUN
WHXEHEPHBIMH KOMMYHUKALUSIMHU, YCTPOMCTBO 3BYKOHM3OJHMPOBAHHBIX KaOWH HAOMIOACHUS H
JUCTAHIIMOHHOTO YIPABJICHHUS] TEXHOJOTMYECKUM OOOPYIOBAHHEM, YKPBITHS W KOXYXU JUIS
HCTOYHUKOB IIyMa;

0) yCTaHOBKA B MOMEIIEHUSX 3BYKOTOTIOMIAOIINX KOHCTPYKITUI 1 SKPAHOB;

B) IPUMEHEHHUE TIIYIIUTENeH aspoJUHAMHYECKOro IyMa, 3BYKOMOTJIOUIAIONINX OOJUIIOBOK
B Ta30BO3JYIIHBIX TPAKTaX BEHTUJISIIIMOHHBIX CHCTEM C MEXaHWYECKUM MOOYKICHHEM U CHCTEM
KOHJUIIMOHUPOBAHUS BO3yXa;

I') TpaBUbHAs TJIAHUPOBKA M 3aCTpOiiKa CETUTEOHOW TeppUTOpHH ] TOpPOAOB M APYTrUX
HACEJICHHBIX MTYHKTOB, a TaKXe UCII0JIb30BAaHUE SKPAHOB U 3€JICHBIX HACAKICHUM.

1 CenuteOHast TeppUTOpHUS - TEPPUTOPHS, TJI€ PA3MEMIAIOTCS KUJIbIE KBApTAJbl, YYACTKH
KYJIbTYPHO-OBITOBBIX U OOILIIECTBEHHBIX 3[aHU, 3€JICHbIC HACAKICHUS, YIHIIbI, TTOIIAH.

B kauecTBe cpeAcTB WHAMBUAYAIBHOW 3allUTHI OT IIyMa HCIONB3YIOT CIEIUATbHBIC
HAYIIHUKH, BKJIAJBIIIN B YIIHYIO PAKOBUHY, TPOTHUBOIIYMHbBIE KaCKH, 3alIUTHOE JEHCTBHE KOTOPHIX
OCHOBAHO Ha W30JISIIIAH U TIOTJIONICHUH 3BYKa.

3amura JroAe oT BUOpanuu Ha pabodyMx MecTaxX, a TakKe BUOpamuu 000pyIOBaHUS U
CTPOUTENBHBIX KOHCTPYKIIMUA OCYIIECTBISCTCS IMYyTeM YCTAaHOBKH YIPYTUX D3JIEMEHTOB MEXIY
BHOpHUPYIONICH MaIIMHOW (MEXaHU3MOM) M OCHOBaHHMEM, Ha KOTOPOM OHa (OH) ycTaHOBJeHa. B
KauecTBE aMOPTU3aTOPOB BHOPAIMil UCTIONB3YIOT CTAIbHBIC MPYKUHBI WIIA PE3UHOBBIC TPOKIAIKH.
Tak, aysa BUOPOU3OJISIMN HACOCOB, IBUTaTeliel BHYTPEHHErO CrOpaHMs U 3JEKTPUUYECKUX MAIIUH
MPUMEHSIIOT OOBIYHO TPY>KUHHBIE aMOPTU3aTOpbl. BuOpousonupyroras crnocoOHOCTh PE3MHOBBIX
aMOPTHU3aTOPOB MEHbIIIE, YeEM MPYKUHHBIX HO Oyarofaps 00JbIIOMY UX BHYTPEHHEMY TPEHUIO OHU
UMEIOT MEHBIIIEE BpeMS 3aTyXaHUsl CBOOOIHBIX KOJIeOaHUN CUCTEMBI.

s ocnabiienuss BUOpalMy KOXKYXOB, OIPaXACHUM W JIPYrux AeTalieil, BHIMOJHEHHBIX W3
CTAIbHBIX JIUCTOB, MPHUMEHSIOT BHUOPOIMOIJIONIEHHE IIyTeM HaHECEHUsI Ha BUOPUPYIOIIYIO
MOBEPXHOCTh CJIOSI PE3MHBbI, MACTUK WM IJIACTMAcC, KOTOPbIE PAacCEUBAIOT SHEPTUIO0 BHOpaIlHii.
[Tpu 5TOM Takke CHUKAETCS YPOBEHBb MPOU3BOACTBEHHOTO IITyMa.



B kadecTBe MHAMBHIyalbHOM 3alIUTHl OT BUOpALMi, IepelaBacMbIX YEJIOBEKY Yepe3 HOI'H,
peKoMeHayeTcs HOCUTh OOyBb Ha BHOporacsimieid mnoxomBe (BOMJIOYHOH, PE3MHOBOM WM
MHUKPOTIOPUCTOMN).

Jns 3ammThl OT JNEHCTBHA BHOpalMii Ha PyKHM PEKOMEHJIyeTCs HalleBaTh CIICHUAIbHBIC
BUOporacsiue nepuyaTky Wi pyKaBHIIbL.

Bonpoce! u 3aganus:
ba30BbIi1 ypoBeHb
Br16op moAmmImHUKOB.
[IpuMeHeHne NOAIMITHIKOB KaueHHUS.
Tum 1 Ka4ecTBO CMa3KH.
PexoMeHnyeMblie MephI ISl CHUKEHHS YPOBHEH ITyMa ¥ BUOpaIuu.
Marepuan 3y0uaThIX KOJIEC U €T0 TePMOOOpadoTKa.
CHiKeHue 1myma pelyKToOpoB.
Cratuyeckas ¥ TUHAMUYECKasi HEYPaBHOBEIIEHHOCTh MacC BpAIIAIOIIUXCS AeTalei.
IlenTpoBKka BajoB.
[IpuunHBI reHepUPOBaHHUSI IITyMa B Fa30BBIX MOTOKAX.
[ToBbIlIEHHBIN YPOBEHB

©CoNO~wWNE

1. VYcraHoska CIICINAJIbHBIX FHYMHTeHeﬁ Ha BCAChIBAKOIIINUX U BBIXJIOIIHBIX JIMHUAX
KOMITPECCOPOB, BEHTHJIATOPOB U JP.

2. BubpomnomnomieHue.

3. OO6nuIoBKa BUOPUPYIOIIUX ITOBEPXHOCTEH KECTKUMHU U MITKUMU JEeMIT(PUPYIOMTMA
IOKPBITHAMU.

4. BubGpousonsmus

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEpaTypa:
1Bbypamnukos 0. M. IIpousBoacTBeHHast 6€30NMaCHOCTh HA MPEIMPHUSATUSIX MTHUIICBBIX

MIPOU3BOJICTB [ DNIeKTPOHHBIN yueOHUK]: yueOHuK / bypamaukos FO. M., 2012, Jlamxos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpasoBanue. — 240 c¢. Pesxum mocryma: http://www.iprbookshop.ru/11307

JlonmoJHUTeIbHAA JINTepaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOI
npoMmbIIeHHOCTH. — 291 ¢. Pexxum goctyna: http://www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbIC CUTYyallUU: y4uel. ’
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAH3SB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTpOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe
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TEMA 6. BESOITACHOCTbD OKCIIVIYATAIIUU CUCTEM, PABOTAIOIIUX ITO/1
JABJIEHHUEM.

IIpakTuyeckoe 3ansaTHe 11. OnacHocTH, BO3HUKAIOIIME NMPH IKCIJIYaTALIMUA COCY/I0B,
padoTaomuXx Moj JaBJjJeHHeM.
Heab 3aHATHS: U3YIUTHh TEOPETUUCCKUE TTOJIOKEHUS 110 TEME 3aHSATHS.

3HaHMsA ¥ yMeHUs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 10 pacyeTy U MPOESKTUPOBAHUIO ACTAJIECH U Y3710B MAITMHOCTPOUTEIbHBIX
KOHCTPYKIUU B COOTBETCTBUU C TEXHUUECKUMU 3aIaHUSIMU U UCIIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTU3ALUU TPOESKTUPOBAHUS
3HaTB: OCHOBBI Pa3pabOTKHU paboueii, MPOCKTHON M TEXHUYECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHbBIE TIPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBacMbIX MPOCKTOB U TEXHHUUYECKOHN TOKYMEHTALUN CTaHAapTaM, TEXHUUECKUM yCIOBHSIM
U APYTUM HOPMATHUBHBIM JOKYMEHTaM
3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, CIIOCOOBI pean3alii TEXHOIOTHYECKIX
MIPOLIECCOB, MTPOTPECCUBHBIE METO/IBI KCILTyaTallMd TEXHOJIOTHIECKOT0 000pyI0BaHuUs TIPH
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: mpuHUMAThH y4acTHe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JICTAICH U y3II0B
MaIIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUU C TEXHUUECKUMH 3aJIaHUSIMU U
WCIIO0Ib30BAaHUEM CTAHJIAPTHBIX CPEICTB ABTOMATU3ALIUU MPOSKTUPOBAHUS
YMmeThb: pa3pabaTeiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, 0)OPMIISITh
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAI[UU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JIOKYMEHTaM
YMeTb: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEpPHAaIIbl, CIOCOOBI peaanu3alnn
TEXHOJIOTHYECKUX MPOLECCOB, MPUMEHSTh TPOTrPECCUBHBIE METOIbI SKCILTYaTalluN
TEXHOJIOTUYECKOr0 000pyI0BaHUS MTPU U3TOTOBIEHUU TEXHOJIOTUYECKUX MAIINH
HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

HNunexe DopMyIHPOBKA:

ITK-5 CIOCOOHOCTBIO MPUHUMATH YYacTHE B paboTax 1Mo pacuery u
IIPOCKTUPOBAHUIO JETAJNIEU U Y3JI0B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIUH B
COOTBETCTBUH C TEXHUYCCKUMHU 3a/IaHUSIMH U MCTIOJIb30BaHHEM
CTAHAAPTHBIX CPCACTB ABTOMATU3aAlIMU ITPOCKTUPOBAHUS

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHI0, 0POPMIIATH 3aKOHUEHHBIC TPOECKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ TPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHBHBIM JIOKYMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTallui TEXHOJIOTHUECKOTo 000pyI0BaHUS IPU
U3rOTOBJICHUH TEXHOJOIMYECKUX MAIUH

AKTya.HBHOCTB TeMbl. Ilocne HU3y4dCHHUA TEMbl CTYACHT MOOJDKCH OCO3HATb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISICTCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEKIUU TMPEnoaBaTelb JODKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb



OcHOBHasi OMacHOCTh NPHU SKCIUIyaTallMd COCYJOB 3aKIIOYaeTCsl B BO3MOXHOCTH UX
pa3pyuieHus PH BHE3AIMHOM aquabaTHYecKoM PacIIMpEeHUU ra30B U MapoB ((hHU3HUECKOM B3PHIBE).
[Tpu ¢usnyeckoM B3pbIBE MOTEHIMAIbHAS SHEPTUS CXKATOM Cpellbl B TEUEHUE MAJoro MpoMeEXyTKa
BPEMEHU pPeaM3yeTcs B KUHETUUYECKYIO HHEPTrUI0 OCKOJKOB Pa3pyHIEHHOTO COCyla U YAApHYIO
BOJIHY.

Oco0eHHO OTacHBI B3PBIBBI COCYNIOB, COJEPKAIINX TOPIOYNE BEIIECTBA, TAK KaK MPH 3TOM
BO3HUKAET XUMHUYECKUI B3PbIB, ABJISIONMIMICA MPUYMHON MOXKapa.

[Ipu B3pbIBaX COCYAOB pa3BUBAIOTCS OOJBIINE MOIIHOCTH, YTO M SIBISETCS MPUYUHON
CWIBbHBIX pa3pymieHuil. Tak, Hampumep, IpHU pa3pbiBe cocyda O0BEMOM, paBHBIM EAMHHUIIE, C
BO3JIyXOM, CXKaTeiM 10 pgaBieHus 1,2 MIla, ¢ mmutenbHOCTRIO (u3mueckoro B3peiBa 0,1 ¢
pa3BUBAETCA MOILHOCTh, paBHas 28 MBT.

Haubonee yacTeiMu IpHUMHAME aBapUid COCYAOB, PAOOTAIOIINX MO IaBICHUEM, SIBISTFOTCSI:

* HECOOTBETCTBHUE KOHCTPYKLIUH MAaKCHUMaJIbHO JJOMYCTHUMbIM JIaBJICHUIO U TEMIIepaType;

* IPEBBILLIEHUE JABJICHUS CBEPX MPEIEIbHOTO AaBICHUS AJI JTAHHOTO COCY/a;

MoTepss MEXaHWYECKOM MPOYHOCTH B pe3ysibTaTe BHYTPEHHUX Je(EeKTOB, KOPpO3uH,
MECTHBIX MEPErPEBOB U JIp.;

" HECOOJIIO/IEHNE YCTAaHOBJIICHHOTO PeXUMa PaboTHI,

* HU3Kas KBaIM(UKAI 00CITyKUBAIOIIIETO MePCOHANa,

* OTCYTCTBHE TEXHUYECKOTO Ha/130pa.

Tak kak Hambollee YacTO HAa MPOU3BOJCTBAX TOIUITMBHO-YHEPTETHUECKOTO KOMILIEKCA
UCIIONIb3YIOTCS OallJIOHBl JJI1 TPAHCIOPTUPOBAHMS, XPAHEHUS U HUCIOJb30BAaHUS CXKATbHIX,
CKIDKEHHBIX U PAaCTBOPEHHBIX Ta30B, PACCMOTPHUM MOJAPOOHEE OMACHOCTH, BOSHHUKAIOUINE MPHU X
AKCILTyaTaluu.

B3pbIBbI 6aUTOHOB BO3MOKHEI TIPU MOBPEKICHUHN KOPITyca B CIIyJae MmaJieHus Ui yaapa 1o
Oaimony, ocoO0eHHo npu Temriepatype MmeHee —30 °C, Tak Kak MpH 3TOM IOBBIIIACTCS XPYIMKOCTh
cTanu. B3pbIB MOXKET MPOU30MTH U IIPU MOBBIIICHUH TEMIIEpaTyphl U3-3a pOCTa JABJIEHUS CPEJIbl B
OasioHe.

[TpuanHO# B3phIBa MOKET OBITH TAK)KE MEPETOTHEHHE 0allioHa CKIKEHHBIMU Ta3aMu H3-3a
PE3KOro MOBBILICHHS JABJICHUS MIPH POCTE TEMIEpaTyphl, UYTO OOBSICHIETCS CIEIYIOIHUM 00pa3oM.
[Tpu mOBBIIIEHNH TeMIIEPaTyphl OATIOHA, TTOTHOCTHIO 3aTIOJTHEHHOTO CKMYKEHHBIM Ta30M, 3HAYCHHE
BO3POCIIETO MPHU ITOM JaBIICHUS PaCCUUTHIBAETCA MO opmyIie:

P = At -o/B, (1)

rae P — naBnenue B cocyne, Mlla At — nuana3oH MOBBIIEHUS TEMIIEPATYPBI COAEPKUMOTO

6amiona, °C; o — ko3pUIHMEeHT 00BEMHOIO TEIUIOBOTO PACHIMPEHHUS Ta3a, COJACPIKAIIETrocs B

oaione; B — k03¢ HUIMEHT 00BEMHOTO TEIIJIOBOTO CHKATHS CKMKEHHOTO Ta3a, COJIEPKAIIETrocs B
OamioHe.

Jly1s 6ONBIIMHCTBA ra30B, UCMOJB3YIOUINXCS B MPOMBIIIJIEHHOCTH, 0 0oJiblle B Ha MOPAIOK,
yT0 npu noBbiiennu At Ha 10 °C gaér npupoct aasnenus Ha 100 atm.

B3pbIBel 6aI0HOB, COJIEPIKALIMX CHKATHIM KHUCIOPOJ BO3MOXHBI MPHU MOMAJaHUHM Macell U
JPYTUX JKAPOBBIX BEIIECTB BO BHYTPEHHIOKO MOJIOCTh BEHTUJIS WU OalioHa 3a CYET MPUMEHEHUS,
HanpuMep, He00Ee3KUPEHHBIX YIIIOTHAIOIINX MPOKIAIOK.

B kucnopoaHoii cpene Macna M KUPbl OKUCISIIOTCS O MEPOKCUIOB, KOTOPBIE pa3iaratoTcs
B3PBIBHBIM CIIOCOOOM, KpOME€ TOro, Macjia M JKUpPhl B CTpye KHCIOpOJa CIOCOOHBI
CaMOBOCIUTAMEHSTHCS, YTO TAKKE MPUBOIUT K B3PHIBY OAJLIOHOB.

bamioHsl ¢ BOJOPOIOM TMPEACTaBISIOT ONAaCHOCTh MPU  3arpsA3HEHUH BOAOPOJA,
COJIEpIKaIIerocsi B HUX, KUCIOPOJOM B KommuecTBe Oojnee 1 % mo o0BEMY, Tak Kak MPU ITOM
oOpa3yercss B3pBIBOOMACHAs CMECh, BOCIJIAMEHSIONIAsCsl BO B3PHIBHOM (opMe MNpu HaIUuuu
COOTBETCTBYIOIIETO UMITYJIbCA.

bamionsl ¢ aneTwieHOM MPENCTaBISIOT OMAaCHOCTh M3-32 BO3MOXKHOCTH 3TOTO BEIIECTBA
pasnaraThCs CO B3PBIBOM B OTCYTCTBHM Kuclopojna mpu aaeineHuu Oonee 0,2 MIla. U3-3a sToro
00CTOSITENTLCTBA OAJIJIOHBI C AllETUIICHOM 3al0JHEHBI AKTUBUPOBAHHBIM YIJIEM, KOTOPBIN MPOMUTaH
aIleTOHOM, YTO MO3BOJIIECT OBBICUTH JIaBlIeHUE raza B 6ayione a0 1,6 MITa.



ABapun 0aJUIOHOB TPOHMCXOJAT TaKXKE IO NMPHYMHE OTCYTCTBHUS CBEJICHUH O BEIECTBE,
COJIEP>KaBIIEMCSl B HUX TIPU TIOJHOM PACXOJOBAaHUU €r0, a TAKXKE OTCYTCTBHUS OIMO3HABATEIHHOMN
OKpacKM TIOBEPXHOCTH OalsIoHa W COOTBETCTBYIOIIMX HAMINMKCEH, B pe3yiabTare 4ero BHYTPhb
OayIoHa MOKET OBITh 3aKa4aH WU BO3/YyX, HIIM TOPIOYEE BEIIECTBO, YTO MPUBEIAET K 00pa30BaAHUIO
B3PBIBOOIIACHOW CMECH ¥ B3PBIBY IPU HAJTMYUN COOTBETCTBEHHOTO MMITYJIhCa BOCTIAMEHEHHUSI.

[Mockonbky B 0OauioHAX MOTYT COAEPKATHCSI M TOKCHMYECKHE BEIIECTBAa, MPH UX
pasrepMeTH3aluu  CYIIECTBYET TaKXe OMACHOCTh OTPABICHHS IEPCOHANIA TOKCHUYECKHUMH
BEIIIECTBAMH.

Bonpocsk! u 3aganus:
ba3oBblii ypoBEeHB

1. TlepeaBukHbIEC U CTALlUOHAPHBIE COCYIBI.

2. PabGodee maBneHme B cocyzae: M30BITOYHOE BHYTpPEHHEE, M30BITOYHOE HAPYKHOE.
Buapl cocynoB: 6amioH, 004ka, IIMCcTepHa, pe3epByap.

3. Pazpymienue mnpu BHE3allHOM aAMa0aTHYECKOM pACIIMPEHHH Ta30B U IapoB
(pusuyeckuii B3pbIB).

4. TlpuuuHBl aBapuii COCYZOB, paOOTAOUIMX TOJA JaBJIICHHEM. B3pBIBBI 0aIOHOB,
COJIepIKaIINX CXKATHIN KUCITOPO/I.

I1oBBIIIEHHBIN YPOBEHB

1. B3pbIBBI OATTIOHOB C BOJIOPOIOM, COAEPIKAIAM KHUCIOPO/I.

2. XpaHeHue OAJUIOHOB C allETUICHOM.

3. ABapuu OaJJIOHOB 1O MPUYMHE OTCYTCTBHS CBEACHHUI O BEIIECTBE, COJCPIKABIICMCS
B HUX.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IMTEpaTypa:
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nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
oOpazoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307
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npoMbIIUIeHHOCTH. — 291 ¢. Pexxum nocryma: http://www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaiHbIC CUTYyallUU: y4uel. ’
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HNuTepHeT-pecypcenl:
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3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHnit 1 opranunsanuit CKOO
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TEMA 6. BE3SOITACHOCTD KCIIVIYATAIIUU CUCTEM, PABOTAIOIIUX IO/
JABJIEHUEM.

IIpakTnyeckoe 3ansiTue 12. OcHOBHBbIE Mepbl 0€30MAaCHOM IKCIJIyaTAllMH COCY/10B,
padoTaomuXxX Mo/ AaBJIeHUEM.
Lesb 3aHATHA: U3YYUTh TEOPETUUECKHE MTOJIOKEHUS [TO TEME 3aHATHUS.

3HaHMSA M yMeHHs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl

3HaTh: paboThI O PacyeTy U MPOSKTHUPOBAHUIO JACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLUH B COOTBETCTBUU C TEXHUYECKUMH 33JaHUSMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3aLUN IPOEKTUPOBAHMUS
3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmieHHsI 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHE PadOTHI C IPOBEPKOM COOTBETCTBUS
pa3pabaTbIBacMbIX IPOEKTOB U TEXHUUYECKON JOKYMEHTAIMK CTaHJapTaM, TEXHUYECKUM YCIOBUSIM
U ApYTUM HOPMaTUBHBIM JOKYMEHTaM
3HaTh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MATEPUAIIBI, CIOCOOBI peaTn3aliii TEXHOJIOTHYECKUX
MIPOIIECCOB, TPOrPECCUBHBIE METOBI SKCILTyaTallMi TEXHOJIOTHYECKOT0 000py10BaHUS IPU
MU3TOTOBJICHUH TEXHOJIOTMYECKUX MAIllWH
YMeTh: NpUHUMATH ydacTue B paboTax 1Mo pacueTy U MPOESKTUPOBAHUIO JIETaNICH U y37I0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUH C TEXHUYECKUMH 33aJaHUSAMU U
MCII0JIb30BAaHNEM CTAHJIAPTHBIX CPEICTB ABTOMATHU3ALMH IPOEKTUPOBAHUS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIISATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHUE PaOOThI C MPOBEPKOM COOTBETCTBUS pa3pabaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOW JOKYMEHTAIMU CTaHapTaM, TEXHUUECKUM YCIIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKyMEHTaM
YMeThb: BBIOMpPATh OCHOBHBIEC M BCTIOMOTaTeIbHbIE MaTepHallbl, CIIOCOOBI peann3anuu
TE€XHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOIBI SKCILTyaTalluH
TEXHOJIOTUYECKOTO 000PYIOBaHMS IIPH U3TOTOBJIEHUH TEXHOJIOTUYECKUX MAIIUH
HanmenoBanue (opMUpyeMbIX KOMIETEHIUI

HNunexe DopMyIHpPOBKA:

IIK-5 CIOCOOHOCTHIO MPUHUMATH yyacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaThIBaeMbIX IPOCKTOB U
TEeXHHUYECKON TOKYMEHTALUH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MPOLECCOB, IPUMCHATH MPOTPCCCHUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyI0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTUYCCKNUX MalllUH
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AkTtyanbHOCTh, TeMbl. [locme wu3ydyeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HOM MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JEKUUHU TMpenojaBarelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

Cocyodom, pabomarowum noo OasieHuem, HA3BIBACTCS TEPMETHUECKH 3aKPBITas €MKOCTb,
MpeHAa3HAYeHHAs JUIA BEJACHHS XHMHYECKHX M TEIUIOBBIX IPOIECCOB, a TAaKXKe XPaHCHHS H
MEPEBO3KU CXKATBIX, CIKMIKEHHBIX WM PACTBOPEHHBIX Ta30B U JKUIKOCTEH, HAXOISIIMXCS IO
JTABJICHUEM.

N3roToBneHne, MOHTaX, PEMOHT U 0OCITY>KHBaHUE COCY/IOB, paOOTAIONINX O] TaBIICHUEM,
JOJDKHBI TTPOU3BOIUTHCS COTIACHO TpeOoBaHUsIM [IpaBui yCcTpoHcTBa U O€30MMACHOMN dKCILTyaTalluH
COCY/IOB, pa0boTalOMIUX MO NaBieHueM, yrBepxkaeHHbIX ['ocroprexnanzopom CCCP 19.05.1970 r.

Ha nmpeanpusaTusx 371eKTPOTEXHUYSCKOW MPOMBINIICHHOCTH JKCILTyaTHPYIOTCS aBTOKJIABBI
JUIS  TPONUTKA H  CYIIKA DJEKTPOTEXHUYECKHX  HM3ACIUN, KOHIEBbIE XOJOJWIbHHUKH-
BO3JIyXOCOOPHUKH JUISI CXATOTO BO31yXa, OAJJIOHBI HACOCHO-aKKYMYJISTOPHBIX CTaHIIMHA IS
THJIPOIIPECCOBOTO 000PYAOBAHHUS, COCYBI MAIIMH JIUThHS IO/ TaBJICHUEM, COCY bl THAPABINICCKUX
MPECCOB, KOTJIBI [JIS BYJIKAHW3AI[UU, BapOYHBIC KOTJBI, BOJOMACIOOTACITUTENN, OallJIOHbI-
AKKYMYJIATOPBI TEPMOILIACTABTOMATOB, OAJUIOHBI CO CKATBHIMH, CKM)KCHHBIMH M PacTBOPCHHBIMU
razamu H JIp.

Bce mepeuunciieHHBIE COCYABI OTHOCSATCS K OOBEKTaM ITOBBIIMICHHOW OIMACHOCTH, W WX
W3TOTOBIICHUE, YCTAaHOBKA U DJKCIUTyaTalHsl PETJaMEHTHPYIOTCS TpaBUJIaMH, HEBBITIOJHEHHE
KOTOPBIX MOXKET MPUBECTHU K TSAXKEIION aBapuu - B3PBIBY COCY/Ia.

DneKTpuYeckas 4acTb 00OPYJOBaHHs YKa3aHHBIX COCYJIOB JIOJDKHA OTBEYaTh TPEOOBAHUSIM
[y u I1TO.

Ha kaxxmom pabouem MecTe, TIe YCTAaHOBJICH COCYJ, HAXOMISIIMWCS TOJ JaBICHUEM,
BBIBCIIMBAIOTCS WHCTPYKIIMH 110 SKCIUTyaTallMKk U 0e301acHOMY O0CTy)KWBAHUIO, TIPUHIIATAATbHAS
CXeMa yCTaHOBKH U TpaK OCMOTPOB U IIPOBEPOK.

[TpeBblIicHHE TaBICHUS BO3yXa WM T'a3a B COCYJax HaJ pa3pelicHHBIM MOXKET IPUBECTH K
HapYIICHUIO MEXaHUYECKOU MTPOYHOCTU CTEHOK COCY/Ia, T. €. B3PHIBY.

HenomyctrMa mojaya B COCYABI C)KATOTO BO3JyXa HMIM ra3a ¢ OOJBIIMM COJCpPKaHHEM
MapoB Maciia, KOTOpoe MPH MeperpeBe pasiaraercs 1, COSIUHSSACH C BO3AYXOM, MOXKET 00pa3oBaTh
B3PBIBOOIIACHYIO CMECh.

3a COCTOSTHUEM COCYJ0B HEOOXOJMMO BECTH KOHTPOJIb. B ciydae oOHapyKeHUs TpeuluH,
BCITYYHMBAHHUS CTCHOK, IPOMYCKAHUS Ta3a WJIH JKUJIKOCTH, OTIOTCBaHHS B CBAapHBIX IIBax,
HEHCIPABHOCTU WM HEKOMIUIEKTHOCTU KPETEKHBIX JIeTalel, KPBIIIEK U JIFOKOB, HEMCIPABHOCTH
WIM OTCYTCTBHS TPEIOXPAaHUTCIIBHBIX KJIallaHOB, MAaHOMETPOB, TEPMOMETPOB, CHTHAIBHBIX
YCTPOMCTB W T. JI. SKCIUTyaTallds COCYIOB HE JOMycKaeTcs BO M30exaHHe pa3pylIeHUs KOpIryca,
BBIPBIBAHUS KPBIIICK U JIFOKOB COCY/Ia M TOMY TTOJIOOHBIX aBapui.

OO0cmyXuBaroOIIMi mepcoHa 000 BCEX 3aMEUEHHBIX HEIOCTaTKaxX M HEMojaakax B padore
COCYJ/IOB W MPHUHATHIX MEpax JUIs MX YCTPAHCHHS JEJIaeT OTMETKY B SKCIUTyaTallHOHHOM KypHalie.
Ha cocymax ¢ OTKpBIBaIOIIMMUCS KpBIIIKAMH, JIOKaMd, (JIaHaMd W T. I. YCTaHABJIMBACTCS
BEHTWJIb WM KpaH JUIS JOMOJIHUTEIHHOTO KOHTPOJIA 3a OTCYTCTBHEM B COCYJE OCTaTOYHOIO
JaBJIeHUS. BBIXOIHOE OTBEpPCTHE BEHTHJIA WM KpaHa JOJHKHO OBITH HAMpaBICHO B Oe30mMacHoe
MECTO.

ABTOKJIaBbI, CHAOXEHHBIE OBICTPOCHEMHBIMU KPBIMIKAMH, TIOMHMO H3MEPHUTEIbHBIX
MpUOOPOB, MPEAOXPAHUTEIBHBIX KJIANaHOB W CHTHAIHM3AIMH OOOPYAYIOTCS aBTOMATHYCCKOM
OJIOKMPOBKOW, HE JNOMYCKAIOMICH OCBOOOXICHUS KPBIIIEK MPU HATUYUHU B COCYJE OCTaTOYHOTO
JaBJICHHUS.

Bo3nyxocOopHHKY, aBTOKJIAaBEI W JAPYrde €MKOCTH Tepel] BHYTPEHHHUM OCMOTPOM U
THJIPABIMYCCKUM HCIBITAHUEM JIOJDKHBI OBITh OXJIQXK/ICHBI, TIOJTHOCTEIO OCBOOOXKICHBI OT padoyvei
cpensl (rasa, mapa), HaJeKHO OTKITIOYCHBI METAJUTMYECKUMU 3ariIyIIKaMH OT UCTOYHUKA JaBIICHUS
WJIH JIPYTHX COCY/IOB.



Bce nroxu anmapara Bo BpeMsi HAXO0XK/JICHUS BHYTPH HUX PaOOTAFOIINX JItOICH JODKHBI OBITh
OTKPBITHI, ¥ BECh amnmapar JOHKCH HETPEPHIBHO BEHTHIMPOBAThCA. [yt paboOThl BHYTPH €MKOCTHU
pabounii JOJKEH OBITh CHAOXKEH CIEMOJSKJAOW W 3allUTHBIMH OuykamH. PaboTy mOJKHBI
BLIIIOJIHATE HEC MCHCC [ABYX YCJIOBCK, M3 KOTOpBIX OJWUH HAXO0OAUTCS CHapy)KI/I nu Ha6m0z[aeT 3a
COCTOSTHUEM pabOTaIONIero BHYTPH.

Bonpoce! 1 3axanus:
ba30BbIi1 ypoBeHb

1. «lIpaBuna ycrpoiicTBa M 0€30MacHON AKCILTyaTallMd COCYAOB, pabOTArONIUX IO
nasinennem» (I1b 03-576-03).
2.  TpeGoBaHusi 0e30mMacHON OHKCIUTyaTallMU: YCTAaHOBKA 3allOpPHOM WJIM 3alopHO-

perynupyoomeid  apMaTypel, MPUOOPOB I HM3MEpPEHUs [aBICHHS, TPUOOPOB ISl M3MEPCHHS
TeMIepaTypbl, IPEIOXPAHUTEIBHBIX YCTPOUCTB, YKa3aTeleH YPOBHS KUJIKOCTH.

3. Cocyabl 17151 TOPIOYMX BEHIECTB U TOKCUYECKHUX BEIIeCTB | WM 2 Kjacca OMacHOCTH
(T'OCT 12.1.007- 76).

4.  VYcTpoiicTBa OT MOBBIIICHUS JABJICHUS BBIIIE JOMYCTUMON BEJIUYUHBI: MPYKUHHBIC
MPEOXPAHUTEIBHBIE KIIAMMaHbl; PhlYaKHO-TPY30BbI€ KJAllaHbl; UMIYJIbCHBIE MPEIOXPAHUTEIbHBIC
ycrpoiictBa (UITY), npenoxpaHuTenbHble yCTPOICTBA € pa3pyHIAOIIUMUICI MEMOpaHaMu.

I1oBBIIIEHHBIN YPOBEHB

TpebGoBaHUs K yCTAHOBKE COCYOB, pa0OTAIOITUX 1O TaBICHHUEM.

Perucrparnus cocynos. [Ipasuna I1b 03-576-03.

Cocynpl, He MOJUIekKAIINE PETUCTPALIUH.

[Tops10K TEXHUYECKOTO OCBHIETEILCTBOBAHUSI.

[leproAMYHOCTH TEXHUYECKOTO OCBHIETEIHCTBOBAHMUS.

BHeouepenHoe TEXHHUYECKOE OCBUAETEIBCTBOBAHUE COCYIOB, HAXOJSIIUXCS B

JKCILTyaTaluu.

7. OpranuzanuoHHBIe pabOTBl Ha NPEANPUATHH s oOecriedeHus: Oe30macHOiM
JKCILTyaTaliy COCYI0B.

8. TpeboBanus K epcoHaiy, 00CIyKUBAIOIIEMY COCY/IbI.

9. ArTecranus nepcoHana.

10. Bueouepennast mpoBepKa 3HaHUH MepCcOHANA.

11. TIpu4rHBI aBapuHON OCTAaHOBKHU PabOTHI COCYIOB, PaOOTAIOIIMX O/ IaBIICHUEM.

ok wdE

Cnucok JiuTeparypbl, peKOMEHyeMblii K HCI0JIb30BAHMIO 110 IaHHOH TeMe
OcHoBHasi IuTEpaTypa:

1Bbypamnaukos 0. M. IIpousBoacTBeHHast 6€30MaCHOCTh HA MPEIMPHUSATUSIX MTHUIIICBBIX
IPOM3BOJICTB [ DNEKTPOHHBIN yueOHuK]: yueOHuK / Bypamnukos 0. M., 2012, lamxkos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

2TToaropubix C. JI. be3omacHOCTh KU3HEIEATEINBHOCTH [ DIIEKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:

1I1aBnoB A. @. YnpasieHue 6€300aCHOCTBIO TPpyAa [ DNEeKTPOHHBIN yUeOHUK]: yueOHOe
nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJOTUYECKUM HHCTUTYT TTUIIIEBOM
npoMbIUIeHHOCTH. — 291 ¢. Pexxum nocryma: http://www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIlUN: Y4e0. 1



crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAHDB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIHAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 7. BESOITACHOCTD 3KCIIVIYATAIIUU I'PY30OIIOABbEMHBIX MAIIIUH.

IIpakTuyeckoe 3ansaTHe 13. O0uMe cBegeHNs 0 IPY30NOABEMHBIX MAIIIHHAX.
Heab 3aHATHS: U3YIUTHh TEOPETUUCCKUE TTOJIOKEHUS 110 TEME 3aHATHS.

3HaHMSA M yMeHUs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl

3HaTh: paboThI O pacyeTy U NPOSKTHUPOBAHUIO ACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLUH B COOTBETCTBUU C TEXHUYECKUMH 33JaHUSMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3aLUH IPOEKTUPOBAHMUS
3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOESKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmiIeHHs 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C IPOBEPKOM COOTBETCTBUS
pa3pabaTbIBa€MbIX IPOEKTOB U TEXHUUYECKON JOKYMEHTAIMM CTaHJapTaM, TEXHUYECKUM YCIOBUSIM
U ApYTUM HOPMaTUBHBIM JOKYMEHTaM
3HaTh: OCHOBHBIE U BCIIOMOTaTeJIbHbIE MATEPUAIIBI, CIOCOOBI peaTn3alii TEXHOJIOTHYECKUX
MIPOIIECCOB, TPOrPECCUBHBIE METOBI SKCIIITyaTallMi TEXHOJIOTHYECKOT0 000py10BaHUS IPU
U3TOTOBJICHUH TEXHOJIOTMYECKUX MAIllWH
YMeTh: NpUHUMATH yyacTue B paboTax 1Mo pacueTy U MPOESKTUPOBAHUIO JIETaNICH U y37I0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIIUI B COOTBETCTBUH C TEXHUYECKUMH 33aJaHUSAMU U
MCIIOJIb30BAaHNUEM CTAHJIAPTHBIX CPEICTB ABTOMATHU3ALMH IPOEKTUPOBAHUS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIISATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHUE PabOTHI C MPOBEPKOM COOTBETCTBUS pa3pabaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOW JOKYMEHTAIUU CTaHapTaM, TEXHUUECKUM YCIIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKyMEHTaM
YMeThb: BBIOMpPATh OCHOBHBIE M BCTIOMOTaTeNIbHbIE MaTepHallbl, CIIOCOOBI pealn3anuu
TE€XHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOIBI SKCILTyaTalluH
TEXHOJIOTUYECKOTO 000PYIOBaHMSI ITPH U3TOTOBJIEHUH TEXHOJIOTUYECKUX MAIIUH
HanmeHnoBanue (opMUpyeMbIX KOMIETEHIUI

HNunexe DopMyIHpPOBKA:

IIK-5 CIOCOOHOCTHIO MPUHUMATH yYacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJICH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIHIA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHYECKON TOKYMEHTALIMH CTAHJAPTaM, TEXHHUECKUM YCIOBHSIM H
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JPYTUM HOPMATUBHBIM JTIOKYMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MPOLECCOB, IPUMCHSATH MPOTPCCCHUBHBIC
METOBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyI0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTUNYCCKNX MalllUH

AkTyanbHOCTh TeMbl. [locme wu3ydeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HOW MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUU TMpenojaBaTelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

['py3ononbE€MHBIE MalIMHBI — MAIIMHBI TUKIAYECKOIO JCUCTBUS, MpPEIHA3HAUYCHHBIC IS
noasEMa U MepeMeNIeHUs TPY30B Ha HEOOIbIIINE PACCTOSHUS B MpeeNaxX ONnpeneaéHHON IUIOMaIn
MIPOMBIIIIIEHHOTO TIPEANPHUSATHS.

[To ueneBomy mnpumeHeHuto rpyzonoabémusie Mamuubl (I'TIM) genstcss Ha MaIIvHBI
o01Iero M CHerualbHOro HazHaueHus. ['py30moabEMHbBIE MAllIMHBI 00IIEr0 Ha3HAYEHUS SBISIOTCS
YVHUBEPCATbHBIMU U MIPEIHA3HAYEHBI IS BBITTOJHEHUS MHOTOOOPA3HBIX MOAbEMHO-TPAHCTIOPTHBIX
onepauuii. ['py3onogb€MHBIE  MalIMHBI CIEHUAIBHOIO  HA3HAYEHMS NpPEJHA3HAYECHbl  JUIA
BBITIOJTHEHUS TIOIHEMHO-TPAHCIIOPTHBIX Pa0OT MPH OCYIIECTBICHUH KOHKPETHBIX TEXHOJIOTUYECKUX
ornepanuii U MpoIeccoB.

[To KOHCTPYKTHBHOMY HCTIOJTHEHHIO TPY30MOIBEEMHBIC MAIITMHBI KJIACCU(DUITUPYIOTCS Ha:

1) noabEMHBIC MEXaHH3MBI,

2) NOAbEMHUKHY;

3) rpy30noabEMHBIE KpaHbI;

4) MOrpy34uKu;

5) MaHUITYJSITOPBI.

[MoxbéMHBIE MEXaHU3MBI (IOMKPATHI, TaH, JICOEAKN) MIPeIHA3HAUEHBI IS TObEMA TPY30B
HeOoubmon Maccel (10 10 T) Ha HEOOJNBIIYIO BBICOTY (IOMKpAThl M TaJlM), a TAKXKE MEPEMEIICHHS
rpy30B Ha HeOombiue paccTosHus (e6€nku). CUIOBOW MPUBOA y ATUX MAIIUH MOXET OBITH
PYYHBIM, ITHEBMAaTHYECKUM, THUAPABIMYECKUM U 3JeKTpudecKUM. [loabEMHBIE MeXxaHU3MBbI
MPUMEHSIFOTCS, KaK TIPABUIIO, IIPH MPOU3BOJICTBE CTPOUTEIILHO-MOHTAXKHBIX PaboOT.

[TogbEMHUKH UCTIONB3YIOTCA s MOABEMA TPY3a U JIFOAECH B CIIEHHAIBHBIX TPY30HECYIIHUX
YCTPOMCTBAX, MIBIDKYIIUXCS MO JKECTKUM BEPTHKAIBHBIM (HAKIOHHBIM) HAIPABISIIOIIMM WM
penbcoBomy nyTu. Ilo crmocoOy mepegaun CHIIOBOTO BO3ACUCTBUS OT MPHUBOJA K I'PY30HECYIIUM
YCTPOMCTBAM pa3IMYalOT KaHATHBIC, LIEMHbIC, PECUHbIC, BUHTOBBIE U IUTYH)KEPHbIE MOIBEMHUKHU.
[ToabEMHUKHN UMEIOT, KaK TPABUJIO, DJIEKTPUUECKUHN MTPUBO/I, PEXKE — TUIPABIUYECKUMN.

[To Ha3HAYEHUIO MOABEMHUKH MOAPA3ICISIOTCS CIASAYIOIIINM 00pa3oM:

- MUQTH — NOXBEMHUKN HENPEPBHIBHOTO JCHCTBUSI C BEPTHUKAJIbHBIM JBUKEHHEM KaOWHBI
WK TUIaTQOPMBI TIO JKECTKUM HAMPABISIONINM, YCTAHOBICHHBIM B OTPaXKIEHHOW CO BCEX CTOPOH
[IaxTe;

GyHUKYTEpbl — MOABEMHUKH ISl TEPEBO3KH TPY30B WIM TACCAKUPOB B BaroHax,
JBIKYIIHUXCA 110 HAKIIOHHOMY PEJIbCOBOMY IIYTH C KAHATHOM TATOM;

CKUIIOBBIE MOJBEMHUKH — MEPEABUKHBIC WM CTALMOHAPHBIE YCTAaHOBKHU IJIsi MOIBbEMA
CHITYYHUX TPY30B B CKUIMAxX (CIEUUANbHBIX KOBINAX) IO HAKJIOHHBIM WM BEPTUKAIbHBIM
HaIpaBJISIOIIUM.

Haxonsat npuMeHenue B maxrax, pyJHUKax, Kapbepax u Jap.;

CTPOUTENbHbIE TMOABEMHUKN — TOMBEMHUKU, TEPEMENIAIONINecs M0 BEPTUKAIBHBIM
HaIpaBJSIOMKUM  TIaTGOPMBI  (KaOWHBI) € Tpy3oM (JTIOIBMH) JUISI JOCTaBKM WX HAa OTaXH
CTPOSALLUXCS 3MaHUN UK COOPYKEHUM.



I'pyzononbemunie kpanbl (I'K) sBnsroTcss Hambosiee pacmpOCTpaHEHHBIM — CPEJICTBOM
MEXaHU3allMK  MOTPY30YHO-PA3TPY30UHBIX  pabOT Ha  TPOMBIIUICHHBIX  MPEANPHSITHUSX.
['py3onogbeMHbie KpaHbI KJIacCUPUIUPYIOTCS:

1) IO KOHCTPYKTUBHOMY MCIIOJHEHHUIO (MOCTOBOI'O THIIA, CTPEIOBOIO TUIA, CAMOXOAHBIE U
p.);

2) MO KOHCTPYKLMH 3aXBAaTHOTO YCTPOHCTBa (KPIOKOBBIC, rpeddepHbie (IS ChITY4Ynx
MaTepuasoB), MarHUTHBIC | JIp.);

3) o Buay nepemMenieHus (CTauoHapHble U IEPEABUKHBIC);

4) 1O KOHCTPYKIMHM XOJOBOIO YyCTpPOWCTBa (peibCOBbIE, TyCEHWYHbIE, KaHATHbIEC,
1araroiiue, riaBydme);

5) mo BuAYy TNpUBOJA MEXaHU3MOB (py4HbIE, DJIEKTPUYECKHE, THAPABIMYECKUE,
IMHEBMATHYECKUE U JI.);

6) MO CTeNmeHH TMOBOpPOTa  CTpeibl  (TOJHOMOBOPOTHBIE,  HEMOJHOMNOBOPOTHBIE,
HEMOBOPOTHHIE);

7) o cioco0y onupaHust (OTIOPHBIEC U MTOBECHEIE).

[lorpy3unku UCTIONB3YIOTCSI ~ NMPEUMMYLIECTBEHHO A NOIPY3KH,  DPasTpy3Ku U
TPAHCIIOPTUPOBAHUS IUTYYHBIX M HACBIIHBIX Ipy30B. [lorpy3unkyu MOryT OBITH MEPUOIUYECKOTO
AecTBUS (U1 INTYYHBIX W HACBHIMHBIX T'PY30B) M HENPEPHIBHOTO NEHCTBUS (U1 HACBHITHBIX
rpy3oB). Haubonee pacnpoctpaneHbl NOrpy3uYUKH, CMOHTHPOBAHHbIE Ha aBTOMOOMJIBHOM IIACCH.
[Tpu paGoTax BHYTpH MOMEUICHUN TPUMEHSIOTCS AIEKTPOIIOTPY3UHKH.

PoboT — aBTOMaTHueckas MalllMHA, BBIMONHSIONIAS [BUTATENbHBIE W  YIPaBJISIONINE
GyHKIMH, 3aMEHSIONIME AaHAJIOTWYHbIE (YHKIMM 4YellOBeKa NpU IEpPEeMEIICHUH TpPY30B.
I'py3onoabEMHOCTH pOOOTOB MOXKET JOCTUTATh HECKOJIBKO TOHH.

MaHuyISTOpBl — MAaIIMHbBI, HUCHOJb3yeMbIe JUIS MEXaHM3aLWU CKIAJACKUX pabdoTr, mpu
MOHTa)k€  OOOpyAoBaHusA, JJig  ONepaluid 1O  YCTaHOBKE  TsDKEIBIX  JeTaned  Ha
METauI000pabaThIBAIOIIME CTAHKU U B JPYTUX CIIydyasx.

Bonpocek! u 3apanus:
ba30BbIi1 ypoBeHb

1. I'py3onoxbemMHble MaIMHBI OOLIETO U CIIEHUAIBHOTO HA3HAUYEHUS.

2. Knaccuduxanusi rpy30noabeMHBIX MAllUH: MOJbEMHbIE MEXaHU3MBI, MOJIbEMHUKH,
Ipy30I10{bEMHBIE KPaHbl, IOIPY3UYNKH, MAHUITYJISTOPBI.

3. TlogbemHuku: JUQTH, QYHUKYIEPbI, CKUIOBBIC IOJABEMHHUKH, CTPOUTEIbHbIC
HOJbEMHUKHU.

4. Knaccudukanusi rpy30M0abeMHBIX KPaHOB: 110 KOHCTPYKTUBHOMY HCIIOJIHEHUIO, 110
KOHCTPYKLIMM 3aXBaTHOI'O YCTPOWCTBA, IO BUAY MEPEMELICHUs, 10 KOHCTPYKIIHUHU
XOJIOBOTO YCTpOMCTBA, MO BHJY IPHBOJA MEXaHM3MOB, IO CTEMEHH MOBOPOTA
CTpEJIbI, IO CITOCO0Y OMHUPAHUS.

[ToBBILLIEHHBIN YPOBEHB
1. Tlorpy3umku nepuoguecKoro U HEMpepbIBHOTO JEHCTBUS.

Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHasi IuTEpaTypa:
1Bbypamnukos 0. M. IIpousBoacTBeHHast 6€30MaCHOCTh HA MPEIPHUATUSIX MTHUIIICBHIX

MIPOU3BOJICTB [ DNIeKTPOHHBIN yueOHUK]: yueOHuK / bypamaukos FO. M., 2012, Jlamxos u K.
— 520 c. Pesxum mocryma: http://www.iprbookshop.ru/14088

2TToaropubix C. JI. be3omacHOCTh KU3HEIEATEINBHOCTH [ DIIEKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe



obpazoBanue. — 240 c. Pexxum nocrtyma: http://www.iprbookshop.ru/11307

JlonoJiHUTeIbHAA JINTepaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCThIO TPyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBOM
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbBIC CUTYallUU: y4uel. u
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pea. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHnit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 7. BESOITACHOCTbD 3KCIIVIYATAIIMU I'PY3OITIOABEMHbBIX MAIIINH.

IIpakTyeckoe 3anaTHe 14. OGecnieyeHue 0€30NMaCHON IKCILUIyaTAMHA TPY30I0beMHBIX
MallIiH
esb 3aHATHA: U3YYUTh TEOPETUUECKHE MTOJIOKEHUS [T0 TEME 3aHATHUS.

3HaHMSA M yMeHHs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl

3HaTh: paboOThI O pacyeTy U NPOSKTHUPOBAHUIO JACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLUH B COOTBETCTBUU C TEXHUYECKUMH 33JaHUSMU U UCIIOJIb30BAHUEM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3ALUHA IPOEKTUPOBAHMUS
3HaTh: OCHOBBI pa3pabOTKU paboueHi, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
o(opmiIeHHs 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C MPOBEPKOM COOTBETCTBUS
pa3pabaTbIBa€MbIX IPOEKTOB U TEXHUUYECKON JOKYMEHTAIMM CTaHJapTaM, TEXHUYECKUM YCIOBUSIM
U ApYTUM HOPMaTUBHBIM JOKYMEHTaM
3HaTh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MATEPUAIIBI, CIOCOOBI peaT3alii TEXHOJIOTHYECKUX
MIPOIIECCOB, TPOrPECCUBHBIE METOBI SKCIITyaTallMi TEXHOJIOTHYECKOT0 000py10BaHUs IPU
U3TOTOBJICHUH TEXHOJIOTMYECKUX MAIllWH
YMeTh: NpUHUMATH ydacTue B paboTax 1Mo pacueTy U MPOESKTUPOBAHUIO JIETaJICH U y37I0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIUI B COOTBETCTBUH C TEXHUYECKUMH 3aJaHUSAMU U
MCIIOJIb30BAaHNUEM CTaHJIAPTHBIX CPEICTB ABTOMATHU3ALMH IPOEKTUPOBAHUS
YMerb: pazpabaTeiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO TOKYMEHTAIHIO, OPOPMIIATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PabOThI C MPOBEPKOM COOTBETCTBUS pa3pabaThiBaeMbIX
IIPOEKTOB U TEXHUYECKOW JOKYMEHTAIMU CTaHapTaM, TEXHUYECKUM YCIIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMEHTaM
YMeThb: BBIOMpPATh OCHOBHBIEC M BCIIOMOTaTEIbHbIE MAaTepHallbl, CIIOCOOBI peaTn3anuu
TE€XHOJIOTUYECKHUX IIPOLECCOB, IPUMEHATH IPOTPECCUBHBIE METOBI SKCILTyaTalluH
TEXHOJIOTUYECKOTO 000PYIOBaHMSI IIPH U3TOTOBJIEHUH TEXHOJIOTUYECKUX MAIIUH
HanmeHnoBanue (opMUpPYyeMbIX KOMIETEHIUI


https://openedu.ru/

HNunexc DopMyIHpPOBKA:

I1K-5 CHOCOOHOCTBIO MPUHUMATH yyacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIAT 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHUYECKON TOKYMEHTALMH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MMPOLECCOB, TPUMCHATH MPOTPCCCHUBHBIC
METOIBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyI0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNUX MalllUH

AKTya.HBHOCTB TeMbl. Ilocne HU3y4dCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEeKIUU TMPEnoaBaTelb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

OnacHocTH, KOTOPBIM MpPH 3KCIUTyaTallud TaKOM TEXHUKH IOABEPrarOTCS JIIOAM, CBSI3aHBI C
HEeNpeIBUICHHBIMU KOHTAaKTaMH C JIBIKYIIMMUCS YacTAMU OOOPYIOBAHMSI U BO3MOXHBIM yIapoM
OT MaJaoUMX MPEIMETOB MPU OOpHIBE MOJHUMAEMOro Tpy3a, a TaKKe MPHU BBICHIIAHUM YacTU
rpy3a, U ¢ majieHueM camoro obopyznosanus Ilpu B3anMoaelcTBIM paOOTHUKOB C MEPEABHIKHBIM
000pyZ0BaHUEM BO3MOKHBI TAKXKe HAe3/ U yJap MpU CTOJIKHOBCHHH.

bezonacHoCTh Tpyaa MmpH MoAgbeMe M MEPEMEIICHUN TPY30B B 3HAYUTEIBHON CTETIEHH 3aBUCHT
OT KOHCTPYKTHBHBIX OCOOCHHOCTEH TOJHEMHO-TPAHCIIOPTHBIX MAIIMH M COOTBETCTBHS HX
«[TpaBunam ycTpoiicTBa U 0€30MaCHOM AKCILTyaTalliK IPy30M0abeMHbIX Kpanos» (I1b 10-14—92)
u rocynapctBeHHbIM ctanaaptam: ['OCT 13556—91 «Kpanbl 6amennsie crpoutenbabiey, [[OCT
12 3.009—76 «CCBT. PaboTbl morpy304Ho-pa3rpy3ounsie. O01mue TpedoBaHus 0€30MTaCHOCTHY.

Bce wactm, nmeranu W BCroMorareinbHbIE TPUCIOCOOJIEHHS TOABEMHBIX MEXaHHU3MOB B
OTHOIICHUU W3TOTOBIICHHS, MAaTePUAIIOB, KayecTBa CBApPKH, NMPOYHOCTH, YCTPOWUCTBA, YCTAHOBKH,
AKCIUTyaTalliy JIOJDKHBI  yJIOBJIETBOPSITH COOTBETCTBYIOIIMM TeXHHUYECKUM ycnousim (TVY),
CTaHIapTaM, HopMaM | npaBuiaM. [Ipu sKcmmyaTanuu MoIbeMHO-TPAHCIIOPTHBIX MAIUH CIEAYeT
OTpaXKJaTh BCE JOCTYITHBIC ABMKYIIHECS WU BPAILIAIOIIHECS YaCTH MEXaHU3MOB.

HeoOxonuMo uckioyaTh HENpPEeIyCMOTPEHHBIM KOHTAKT paboTalonMX C MepeMellaouMucs
rpy3aMd M CaMHMH MeEXaHM3MaMH INpU HX NEPeBHKEHHH, a TaKkkKe o0ecrednBaTh HAJEKHYIO
MIPOYHOCTh MEXAHU3MOB, BCIIOMOTaTebHBIX, TPY303aXBATHBIX U CTPOIIOBOYHBIX MTPUCIIOCOOICHHH.

Wucnekuus [NocroprexHaazopa v agMUHUCTpALUsl MPEANPUITHS YCTaHABIUBAIOT MOCTOSHHBIN
HAJ30p 32 COCTOSIHUEM I'PY30MOIBEMHBIX YCTPOMCTB, KaHATOB, CMEHHBIX I'Py303aXBaTHBIX OPraHOB
(KpIOKOB, JJIEKTPOMAarHUTOB M T.I.), CHEMHBIX TPY303aXBATHBIX HPUCIIOCOOJIEHUI (CTPOIMOB,
KJICIeH, TpaBepcC U T.I1.) ¥ Tapbl (KOHTEHHEPOB, KOBIIEH M T.11.), YXOJ0M 32 HUMHU U 0€30IaCHOCTHIO
SKCIUTyaTanui. B dacTHOCTH, mnpaBwiamu [ocroprexHanzopa IpeIyCMOTPEHO IPOBEICHHE
pETraMEHTHPOBAHHBIX HCIBITAHUN TPY30HOJBEMHBIX MAIllMH, HauOoJiee OMAaCHBIX CPEau BCEX
MOIbEMHO-TPAHCTIOPTHBIX MaIIHH.

BHOBb ycTaHOBIJIEHHBIE TPY30MObEMHbBIE MALITMHBI TIOJBEPralOTCs 10 Mycka B paboTy MOJHOMY
TEXHHUYECKOMY  OCBHUJETEIbCTBOBaHMIO. [ py3omoabeMHble  MallUHBI,  HAXOMAAIIUECS B



IKCIUTyaTallud, [OJBEPraloTCs  MEPHOAMYECKOMY  TEXHHUYECKOMY  OCBHJIETEIILCTBOBAHUIO:
YaCTUYHOMY — HE PEKe OJHOT0 pas3a B TOJ; MOJHOMY — HE peXe OJHOro pasza B TpH roja, 3a
UCKIIIOYEHUEM  PEIKO  HCIONb3yeMbIX cpeAcTB. I[lpu  HEOoOXOOMMOCTH  OCYIIECTBISIETCS
BHEOUYEPETHOE MOJTHOE TEXHUYECKOE OCBUACTEIHLCTBOBAHHE.

[Ipy MONMHOM TEXHUYECKOM OCBHJIETEIHCTBOBAHUM TPY30MOJAbEMHAs MAalIMHA MOJBEpraercs
OCMOTpY, CTaTHYECKOMY W NTUHAMUYECKOMY HCIBITaHHIO. [Ipy 94acTUYHOM OCBHIETEIICTBOBAHUU
CTaTHYECKUE U TUHAMUYCCKUE UCIIBITAHUS HE TPOBOISTCS.

OcMOTp COMPOBOKAACTCS MPOBEPKOM padOTHI MEXaHU3MOB H 3JIEKTPOOOOPYAOBAHHUS, TOPMO30B,
anmapaTypel  yIpaBiCHHs, OCBEUICHUS W CHTHAIM3AIMM, NOpUOOPOB OE30MacHOCTH U
perJaMeHTHpPYEeMbIX rabapuTOoB.

Ilenp cTaTuyecKuUX UCHBITAHUM -— TPOBEpPKAa MPOYHOCTH METAIMYECKUX KOHCTPYKLUN
Ipy30MObEMHBIX MAIMH M YCTOMYMBOCTH TMPOTHUB OIMPOKHIBIBAHUS (IJIs1 CTPENOBBIX KpPaHOB).
Crarnueckue HCIBITaHUS MPOU3BOAAT HArpy3koul, Ha 25 % MpeBbIIAONIE rPy30M0AbEMHOCTD
kpaHa. ['py3 momnumaercs Ha BbicoTy 300..200 MM (mpu crpenoBoM kpane 200..100 mm) c
MOCIIEAYIONEH BBIAEPKKOH B Hamboyiee OMacHOM MONoXeHuH B TedeHue 10 muH. 3arem rpy3
OITYCKaIOT ¥ TIPOBEPSIIOT HATMYKE UM OTCYTCTBUE OCTATOYHOM MedopManiud MocTa KpaHa.

JlnHaMHUECKOe MCTBITAaHUE MPOU3BOAUTCS TPy30M, Ha 10 % mpeBbIIIaroNuM rpy30n015eEMHOCTh
MallfHbl, U WMEET IENbI0 MPOBEPKY ACHCTBHS MEXaHHU3MOB T'PY30MOJBEMHON MAIIMHBI U UX
TopMO30B. Jlomyckaercs ero mpoBefeHHe pabodyum rpy3oMm. [Ipm AMHAMUYECKOM HCIIBITAaHUH
MIPOU3BOJIAT HEOJHOKPATHBIH MOJABEM U OITyCKaHHUE Ipy3a.

[Ipy TexHMYECKOM OCBUAETEILCTBOBAHUM CTallbHble KaHaThl (TPOCHI) OpaKkylOT MO YHUCITY
OOpBIBOB MPOBOJOK Ha JAJWHE OJHOrO Imara CBUBKM KaHaTa. COOTBETCTBYIOIIME HOPMBI
YCTaHABIIMBAIOTCS B 3aBUCHUMOCTH OT KOHCTPYKIIMHU, CTETICHH M3HOCA WM KOPPO3HH, Ha3HAUCHUS,
OTHOINICHHUS JuaMeTpa 0J0Ka, orudaeMoro KaHaToM, K JMaMeTpy KaHaTa.

Bce xaHaTel W 1enu, MpUMEHsSEMbIE HAa MOABbEMHO-TPAHCIOPTHBIX MAIIMHAX, MPOBEPSIIOT Ha
MPOYHOCTH IO hopmyIie:

P/S>K (1)
rie P — paspbiBHOE ycuiaue KaHaTta B IIE€JIOM, NpUHHMaeMoe Mo cepTuduxarty, a mpu
MIPOEKTUPOBAHUHM — [0 TOCYAapCTBEHHOMY CcTaHaapTy, H; S — HauOomblnee HaTsSKEHHE BETBU

kaHata ¢ yuerom KII/[ monucnacra (0e3 nunamuueckux Harpy3ok), H; K — xoaddunmenT 3anaca
npoyHoctd. Hampumep, misi MamuH ¢ pydHbIM npuBojoMm K = 4, s MammH ¢ MalldHHBIM
MPUBOOM IIpH JIETKOM pexume padotel K = 5, mpu cpegnem K = 5,5, mpu TspkenoMm u BechMma
Tsoxenom K = 6.

OOpBIB Tpy3a MOKET MPOU30UTH U B CIIyyae HEMPABUIBHO BHIOPAHHOTO HJIM MPH MCIIOJIb30BAaHUU
MOBPEXKIACHHOTO CcTpomna. BeIOOp CTpomoB Takke NMPOU3BOAUTCA C MPOBEPKOW HA MPOYHOCTH C
y4eToM 4Mciia BeTBEH KaHaTa J1 U yIila HakJIOHa UX K BepTukaiu a. Bo3Hukaromiee B ka0l BETBU
HatspkeHue S onpeaensercs (H):

S = g _mQ
ncosa u'(z)

rae T — ko3 puuumeHT, yauThIBaOmuUi yCIoBus noaseca; Q — Bec rpysa.
BennuuHa m onpenensercs:

mpua=0 m=1

mua=30* m= 1,15

npua=45° m=142



KoadpduiimeHT cOOCTBEHHOW YCTOWYMBOCTH KpaHa OMPENENIeTCs KaKk OTHOIICHHE MOMEHTA,
CO3/IaBaEMOT'0 BECOM BCEX YaCTeW KpaHa C YyU4ETOM YKIIOHA, K MOMEHTY, CO37aBaéMOMY BETPOBOM
Harpy3Koi OTHOCHUTEIILHOTO TOTO K€ pedpa OMpOKUIBIBAHUS:

K. =M ,s,

4 3)

rae Mq — yaepkuBaronmi MOMEHT; MB — ONPOKHUIBIBAIOITUI MOMEHT.

KoadduimeHT rpy30BOil yCTOMYMBOCTH KpaHa OIpeaenseTcs Kak OTHOIIEHHUE MOMEHTA,
CO3/1aBa€MOT0 BECOM BCEX YacTel KpaHa, K MOMEHTY, CO3/1aBaeMOMY pabo4rM rpy30M:

K, 6 = —EE- 214
o (4)

ne Mgk — yzaepKuBaroluii MOMEHT OT Beca KpaHa; Mqr — OIpOKMIBIBAIOIIMI MOMEHT OT Beca
rpysa.

I'py303axBaTHbIC NMPHUCIIOCOOJNIEHUS M Tapy [0 Iycka B palOoTy TakXe IMOABEPraioT OCMOTpY,
MpUYeM NEPBBIC, KPOME TOTO, UCTIBITHIBAIOT HArPY3KOH, MPEBBIMIAONIeH Ha 25 % MX HOMHUHAIBHYIO
Ipy30M0JbEMHOCTb.

Bbonbiioe 3HaueHue ns obecrieueHus: 6€30MacHOCTH paboThl MOIBEMHO-TPAHCIIOPTHBIX MAallliH
MMEET BBIMOJIHEHHE OCHOBHBIX TPeOOBaHMM MpHU MPOBEIECHUHU TaKeIaKHbBIX padOT: MPU KaHTOBaHUH
rpy3a HEOOXOJUMO HCIIOJIb30BaTh CIELHUANIbHbIE YCTPOHCTBA — PBIM-O0NTHI, MPOYUINHBI;, LEHTP
TSXKECTH TIOJHUMAEMOro Tpy3a JOJDKEH HaXOAMTHCS B CEpeUHE MEXIy 3axBaTaMH CTPOIIa;
CTPOIIOBOYHBIE KaHAThl HEOOXOIUMO pacroiaraTh Ha MOJHUMAEMOM Ipy3e PaBHOMEPHO 0€3 y3II0B
U TIEPEeKPYTOK; CTPOMOBOYHBIA TPOC CIEAYEeT OTACHATh OT OCTPBIX KPOMOK M pebep TIpysa
MPOKJIaJAKaMU JOCKH, pe3uHa M T.1.); CIUIETEHHWE TPY30BbIX KaHATOB HE JOMYCKAaeTcs; HpHU
MIPOBEJICHUY TAKEIAXKHBIX pa0dOT JOHKHA IPUMEHSATHCS OTIepaTUBHASI CUTHATU3AIIHS.

VYCTpolCTBO M 3KCITyaTalusi HAMOJIBHBIX CPEJCTB TPAHCIIOPTA: AJIEKTPOKAp, MOrPY3UUKOB U
aBTOKPAHOB, — TaK)Xe TPEOYIOT CTPOroro COOJIOEHHUS IIEeJIOTo psga mep OezomacHocTd. Bcee
ANEKTPOKaphl JOJDKHBI  OBITh CHAOXEHbl TOBOPOTHBIMH  YCTPOMCTBAMH U TOPMO3aMH,
aBTOMATHUYECKU CpabaThIBAIOLIUMU MIPU CHATUU JII0O0OM HOTU C MeAany, 3ByKOBBIMU U, MPU paboTe
HOYBIO, CBETOBBIMU CUTHAJaMU. ODJEKTPOKApbl CIEAYyeT OOIIMBATH IO IEpPUMETPY OOpTOBOMU
JOCKOM, IPEMATCTBYIOIIEH BBIABUTAHUIO TPY3a 32 UX radapurT.

Boaurens anekTpokapa IOMKEH YETKO BHJIETh BeCh (POHT CBOETO IIYTH W BBIMOIHATH
NepeABUKEHUS, TSIl BIIEPEA M CTOSI COUHOM K KOHTposuiepy. CKOpOCTh ABUKEHUS 3JIEKTpOKapa
HE JI0JDKHA MPEBBIIIaTh BHYTPU MOMENIeHUH 0 kKM/9 1 Ha TeppuTopuun npennpusatus 10 km/4. [Tpu
€3]I C IPHUIICTTHON TEJICKKONU CKOPOCTh IBMXKCHHSI COOTBETCTBEHHO CHHMIKAETCS 10 5...8 Km/4.

DKCIuTyaTanusi TMOTPY3YHMKOB JIOJDKHA COOTBEeTCTBOBaTh TpeboBanusm ['OCT 12.2.011—75
«CCBT. Mamunbl CcTpoWTENbHBIE H JopokHble. OOmue TpeOoBaHUA OE30MACHOCTHY;
JKCIUTyaTalusl aBTOKpAaHOB — TpeOoBaHMsIM, coaepkammmcs B «lIpaBunax mo oxpaHe Tpyaa Ha
aBTOMOOWIJIBHOM TpaHcHopTe» (yTBEepKAeHbl MuHUCTEpCTBOM TpaHcnoprta PD, 1997 r.).

[IpuMeHsieMble HA MAIIMHOCTPOUTEIBHBIX NPEINPUATUIX B KaueCTBE MOJAbEMHHUKOB IPY30BBIC,
IPY30MacCAKUPCKUE M MACCAKUPCKHE TU(THI, KaK BHOBb yCTAHABIMBAEMbIC, TaK U TPOIIC/IIIIHE
KaluTajgbHOE  MEPEeyCTPOIMCTBO, MOTYT  BBOJUTHCA B  OKCIUTyaTallMi0  JIMOIb  TOCJE
OCBHUJIETEILCTBOBAHUSA M HCHOBITAaHUS  MX  HMHcHekTopamu  ['ocroprexnamopa. o
OCBHJIETENILCTBOBAHUSA ~ JTU(PT  00sA3aTENBbHO  PErHCTPUPYETCsT B MECTHOW  HMHCIEKLIUU
I'ocroprexnanzopa.



Cornacno «IIpaBunmam ycTpoiicTBa M 0e30MacHON SKCIUTyaTallUd JUQPTOBY», YTBEPKICHHBIM
INocroprexunamzopom 11.02.1992 r., mudThl MOABEPTaIOTCS CTATHUECKUM (TIPEBBIIIICHUE TIPEICTHLHO
JOMyCTUMON paboueil Harpy3ku B 1,5 pasza) um gunamuueckum (rpy3 Ha 10% mnpeBbliaer
MpEeACIIbHYI0 padouyI0 Harpy3Ky) HCTIBITAHUSIM.

I'py3oBbie MU TH 6€3 MPOBOAHUKOB O0OPYAYIOTCS IPUOOpPAMHU YIIPABJICHUS, pa3MEIIECHHBIMU Ha
IUIOLIA/IKE OJHOTO M3 3TaXKEH, a CBA3b MOCTA YIPABJIEHUS C APYTHMHU 3TaKaMHU OCYLIECTBIISIETCA
CHCTEMOW 3BYKOBOM WJIM CBETOBOM curHanmm3anuu. IIpoe3n mromeit B rpy3oBbIX JU(Tax
KaTEropu4eCcKH 3anpeniacTcs.

K oOcnyxuBannio mudTOB MOMyCKalOTCA JUIA HE MOJIOXKE 18 IeT, mpolmeamme MeaocMOoTp,
MIPOU3BOJICTBEHHOE OOy4eHHE M TMPOBEPKY 3HAHUUW U TMPAKTUYECKUX HABBIKOB CIIELIMATIHHOM
KBATM(UKAITHOHHOW KOMHUCCHEH.

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBEeHb

1. OmnacHocTH mpu SKCIUTyaTalMu: OOpBIB Ipy3a U €ro MajJeHue C BBICOTHI, MaJCHHE
MOJHATOrO I'py3a U IPy30NOABEMHOIO KpaHa IPU MOTEPE YCTOMUYMBOCTH CHCTEMBI.
Y CTpolCTBO 3alIUTHBIX OTPAXKICHHIA.

2. TlpumeHeHUE TOPMO3HBIX MEXaHU3MOB.

3. Konuesble BbIKIIOUATEINH.

4. OrpaHAYUTEIN TPY30MOIHEMHOCTH.

5. CurxanuszaTopsl OIMIACHOTO 3JIEKTPUUECKOr0 HAPSHKEHUSI.

6. IIb 10-382-00 «IIpaBuma  ycrtpoiicTBa W  0e€30mMacHONW  AKCIUTyaTalllH
IPy30M0BEMHBIX KPAHOBY.

7. TIb 10-6-03 «[IpaBuna ycTpoiicTBa u 6€301aCHON IKCIUTYaTallH TOAbEMHUKOB.

8. TIb 10-558-03 «IIpaBwmia 15 ycTpoiicTBa 1 0€30MacHON IKCIUTyaTaIluu JTUDTOBY.

9. TIOT PM 00-98 «IlIpaBmwia mo oxpaHe TpyAa MpH MOIPY30YHO-PA3rPy30YHBIX

paboTax U pa3MeIIeHUU TPY30BY».

[ToBbIlIEHHBIN YPOBEHB
1. IlomHOe M YacTUYHOE TEXHUYECKOE OCBHACTCIBCTBOBAHUC.

Cnucok JurepaTrypbl, peKOMEHAyeMbIil K UCII0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:
1Bbypamnukos 0. M. IIpousBoacTBeHHast 6€30MaCHOCTh HA MPEIMPHUSATUSIX MTHUIIICBBIX

MIPOU3BOJICTB [ DNIeKTPOHHBIN yueOHUK]: yueOHuK / bypamaukos FO. M., 2012, Jlamkos u K.
— 520 c. Pesxum mocryma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3omacHOCTD KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuii HHCTUTYT Ou3Heca, By3oBckoe
obpazoanue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlomoJHUTeIbHAA JINTepaTypa:

1I1aBnoB A. @. YnpasieHue 6€300aCHOCTBIO TPpyAa [ DNEeKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJOTUYECKUN HHCTUTYT TTUIIIEBOM
npombiniuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaHbIC CUTYyallUuU: y4uel. u



crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pexa. B. . I'yrkuna, 2005,
MAHDB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 8. BE3OINACHOCTD DKCILTYATAIIMA I'A30BOI'O XO3SMCTBA
NNPEATIPUATHUSL.

IIpakTuyeckoe 3ansaTHe 15. OnacHocTH, BO3HUKAIOIIME NPHU IKCIJIyaTAllMH Ia30BOI0
Xo3siicTBAa.
Heab 3aHATHS: U3YIUTHh TEOPETUUCCKUE TTOJIOKEHUS 110 TEME 3aHATHS.

3HaHMSA M yMeHUs, IPUoOpeTaeMble CTYA€HTOM B pe3yJIbTaTe 0CBOCHHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOSKTUPOBAHUIO ACTAJIECH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCprKI_[I/Iﬁ B COOTBCTCTBUU C TCXHUYCCKUMU 3aJaHUSAMHU U UCITOJIb30BAHUCM CTaHAAPTHBIX
CPEICTB aBTOMAaTU3ALUU TPOSKTUPOBAHUS
3HaTh: OCHOBBI pa3pabOTKU paboUeHi, MPOSKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
odopmIIeHUs 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOM TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM yCIOBHUIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM
3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, CIIOCOOBI pean3alii TEXHOIOTHYECKIX
MMpoHeCCoOB, MPOrpeCCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: nmpuHUMAThH y4acTHe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JICTAICH U y3II0B
MaIIMHOCTPOUTEIBHBIX KOHCTPYKIUN B COOTBETCTBUU C TEXHUUECKUMHU 3aJIaHUSIMU U
HCIOJIb3OBAHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAINIO, O)OPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKUE paObOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKON JOKYMEHTAI[MU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMCHTaM
YMeTh: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEPHUAIIbl, CIOCOOBI peaau3alnun
TCXHOJIOTHYCCKHUX IMPOLCCCOB, IPUMCHSATH IMTPOTrPECCUBHBIC MCTOABI OKCILTTyaTallun
TEXHOJIOTUYECKOr0 000pyI0BaHUS MTPU U3TOTOBICHUU TEXHOJIOTUYECKUX MAIINH
HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Nunexc DopMyIHpPOBKA:

I1K-5 CIOCOOHOCTHIO MPUHUMATH yyacTue B paboTax Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHIA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIMI0, 0OPMIISTH 3aKOHUYEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE



https://openedu.ru/

paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEXHUYECKON NOKYMEHTALMH CTaHAAPTaM, TEXHUYECKUM YCIOBUSAM U
JPYT'MM HOPMAaTHUBHBIM TIOKYMEHTAM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MPOLECCOB, IPUMCHSATH MMPOTPCCCHUBHBIC
METO/BI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyIOBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHMYCCKNUX MalllUH

AkTtyanbHOCTh TeMbl. [locme wu3ydeHUs TeMbl CTYIEHT [IOJDKEH OCO3HaTh, 4YTO
MPOMBIIITICHHAsT 0e30MacHOCTh SIBIISIETCS CEPhe3HO MpobiemMoil coBpeMeHHOCTH B mporecce
M3Y4YEeHHs] MaTepuaja JeKUUHU TMpenojaBarelib JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYAEHTOB U
HUACOJIOTHIO 6€3OHaCHOCTI/I n 6630HaCHOFO MBIIIJICHUA U ITIOBCACHU .

Teoperuyeckas 4acTb

["a30Boe XO3sMCTBO MpPEeaNpPUITHS MIPEIHA3HAYEHO JUIsl 0OecTeyeHs] TOIUTMBOM KOTEJIbHbBIX
YCTAHOBOK B IEJISIX OTOIUJICHUS TMOMEIIEHUM W TOJMYyYEHUs] SJICKTPOIHEPIUU Ha TEIJIOBBIX
ANEKTPOCTAHIIMSIX.

B kadecTBe TOMIMBAa MOTYT HCIOJNB30BAThCS MPUPOTHBIC Ta3bl Ta30BBIX U HEPTIHBIX
MECTOPOXKICHUHN U CKIKEHHBIC yrieBogopoaabie ra3el (CYTD).

lazompoBonbl cucTeM ra3ocHaOKEHUsT B 3aBUCHMOCTH OT JABJICHHS TPaHCIOPTHUPYEMOTO
rasza noJpasemsiorcs Ha:

— Ta30IPOBOJIBI BEICOKOTO AaBneHus 1-oi kareropuu (0,6...1,2 Mlla ans npupoaHoro rasa;
0,6...1,6 MIla nst CYT);

— Ta30IpPOBOJIbI BBICOKOTO JaBieHus 2-oi kareropud (0,3...0,6 MIla);

— razonpoBojsl cpeanero aasieHus (0,005...0,3 MIla);

— ra3onpoBoibl HH3Koro faasieHus (? 0,005 MITa).

["a3ompoBoJbl HAa TEPPUTOPUM MPOMBIIIIEHHOTO MPEANPUATUS TPOKIAIBIBAIOTCS, Kak
nmpaBmwiIo, Hag3eMHo. [loa3emMHas mpokiaaka ra3ompoBOJIOB JIOJDKHA OBITH 0OOCHOBaHA C y4ETOM
KOPPO3WOHHON aKTHBHOCTH TPYHTa, HaIW4Ms OMyKIAlOMIMX TOKOB M Jp. ¢akTtopoB. BBox
ra3onpoBOJIOB B 3[aHUE JOHKEH MPOU3BOAUTHCS HEMOCPEACTBEHHO B MOMEUIEHUE, /1€ HAXOASITCS
arperatsl, MOTPEOISAIONINE Ta3, WK U B CMEXKHOE C HUM TOMEUICHHE MPU YCIOBUU COEIUHEHUS
3TUX MPOCTPAHCTB OTKPBITHIM MPOEMOM. BBOIIBI HE JOMIKHBI MPOXOAUTH Yepe3 (DYHIAaMEHTHI U MO/
HUMH, Yepe3 IMOJBaNbl, BEHTHIALMOHHbIE KaMephl, TpaHCPOpPMATOPHBIE IMOACTAHIUHU, CKJIAJCKHE
MOMENICHUSs1, TOMEIIEHUS], UMEIoITUe Kateropuu A u b 1o mo>xapoB3pbIBOONAaCHOCTH.

B cucremax ra3ocHaOkeHus U1 CHIDKEHUS  JaBJIGHUS Ta3a  yCTpauBaroTCs
razoperyistopasie nyHKTHI (yctanoBku) (I'PIT, 'PY). Ha razonpoBoaax mepen BBOJIOM B 3AaHHE H
razoperynsstopabiM TyHKTOM (I'PIT) ycranaBmmBaroTCs OTKIIIOYAIONIUME YCTPOWCTBA (3aIBUIKKH,
BEHTWJIM U T..). [a3operynstopHble NYHKTHI OCHAIIAIOTCA CPEICTBAMH aBTOMATUYECKOIO
KOHTpPOJISI U PEryJupOBaHUs pacxoja, TEeMIepaTyphl, AaBIE€HUS U JIp. MapaMeTpoB, 00ecredeHUs
OecriepeboitHOro ra30cHA0KEHUS IPON3BOACTBEHHBIX 0OBEKTOB.

OnacHocTH, BO3HUKAIOIIUE MPU IKCIUTyaTallii ra30BOT0 X034HCTBa

OOparmaromuecss B CHCTEME Ta30BOTO XO3SCTBA TPEANPHUSTHS BEIIECTBA SBISIOTCS
TOKCUYHBIMU U MO>KapOB3PBIBOONACHBIMU. [IpupoqHbIi ra3 npeacTapiseT co0oi cMech pa3IuyHbIX
BEIIECTB (MeTaH, AMOKCHJ YIJIepona, a3oT, CEPOBOJIOPOI U Ap.), CXKIKEHHBIC YIIIEBOJOPOJIHBIC
raspl 4alle BCEro HpeACTaBlICeHbl MpomaHoM. B mpupoIHOM ra3ze Bcex MecTopoxaeHui Poccun
npeBanupyeT MeraH (~ 90 % 00.). DyHKIMOHANBHOE TOKCUYECKOE JEHUCTBHE HA OpraHu3M
YelloBeKa OCHOBHBIX KOMIIOHEHTOB MPUPOAHOIO U CXKIKEHHOTO YIJIEBOAOPOJHOTO Ta30B
3aKJIFOYAeTCs B yTHETCHUH (DYHKIUN [EHTPaTbHOW HEPBHOW CUCTEMBI.

Oco0ast onacHOCTh MPUPOTHOTO M CHKMIKEHHOTO YIIIEBOJOPOJIHOIO ra3oB 3aKII0YAETCs B UX
rOpIOYMX CBOMCTBAaX, T.K. MX CMECH C BO3JIyXOM JIETKO B3PBIBAIOTCS IMPU HATMYUU HMITYJIbCA
BOCIUIaMEHEHUs. B3pbIBbI Takux cMmecell B MOMELIEHUSX MOTYT cO3[aBaTh W30BITOYHOE JIaBJICHHE



BO31yXa 3HauuTeNbHO Oonee 5 klla, yTo mpuBOAUT paspylieHUsIM 000PYIOBaHUs, 3MaHUM, a TaKxKe
YEJI0BEUECKHUM >KEPTBAM.

[Tpu sKcmlyaTtaly ra3oBOro Xo03sHWCTBAa BO3MOXKHBI Takke M (PU3UUYECKHE B3PBIBHI 32 CUET
MOBBIIIEHHOTO JIaBJIEHUSI TPAHCIIOPTUPYEMBIX I10 Ta30MPOBOAAM BEIIECTB.

OcHOBHBIE CTIOCOOBI 0€30MMaCHON IKCIUTYaTaI[iH Ta30BOTO X035HUCTBA MPEATPHUITHI

[TockonbKy OMNHMCaHHBIC BHIIIE OIMACHBIE BEIIECTBA COJEpXKATCI B TPyOOMpoBOIax,
o0opymoBaHWM, TpHOOpaXx H T. II. Ta30BOTO XO3sMCTBA, HEOOXOAMMO OOecCIeunBaTh MX
repmeTu3anuto. Hanboee npeAnoYTuTeTIbHBIM CIIOCOOOM TepPMETH3AIMN B 3TOM CIydae SBISIOTCS
Hepa3bEMHbBIE COCAMHEHMsI 3JIEMEHTOB TPYOOIpPOBOAOB U 00OpyaoBaHus MyTéM cBapku. [lpu
UCIOJIb30BAHUN PAa3bEMHBIX COCNMHEHUN TPEANOYTEHHE CJeNyeT OTAaBaTh (DIaHICBBIM
coequHeHUsAM. 11 3amuTel 000pYyI0BaHMs Ta30BOT0 XO3sIICTBA, PacMoIOKEHHOTO Ha OTKPHITOM
BO3/IyX€ WJIU O] 3eMJIEH, OT KOPPO3UH MPUMEHSIFOTCS CIIeIUaTbHbIC TOKPHITHS (KPAaCKH, MAaCTUKH
U T.OL).

Ha cnyvaii aBapuiiHOW CUTyauMu B Ta30BOM XO3SAKCTBE, HAPUMEDP, pa3repMeTH3aLUs
ra3oBOoro OTONUTEIBHOTO MpHOOpa, HA TNHUTATEIbHBIX Ta30MpPOBOAAX  YCTAaHABIUBAIOTCSA
OBICTPOACHUCTBYIONINE OTCEYHBIE KJIAMaHbl, OTKIIOYAIONINEe IOTOK TOIUTMBA 3a BpEeMs He
npesbimaromniee 3 ¢. OTceuHble KIalaHbl YCTaHABIMBAIOTCS IOCIE 3allOPHOTO YCTpPOMCTBa (Ha
BXOJI€ Ta3oNpoBOJa B CHUCTEMY) IMEped Tra3opaclpeiesIUTeIbHBIM MYHKTOM W Ha OTBOJAX
ra3onpoBoia kK nmorpeduresnsm rmocie I'PII.

s mpenoTBpartieHus (U3nIecKuX B3pHIBOB, MHUITUHUPYEMBIX BHICOKHM JIaBJICHHEM Ta3a, B
ra3opacnpeeNuTeIbHOM IYHKTE yCTaHaBiIMBaeTcss 2 W Ooyiee MpeAOXpaHUTENbHBIX COPOCHBIX
knanana ([1CK). Copocubie TpydompoBoas! ot [ICK BeiBoasTCS HapyXy Ha BBICOTY HE MeHEe 2 M
OT KOHBbKA KPBIIIU 3JaHUS U HE MEHEE 5 M OT IOBEPXHOCTHU 3EMITH.

Ha rasompoBogax mepes KaxkIbIM MOTPEOHUTENEM IOCIIECOBATEIFHO YCTAHABIUBAIOTCS 2
3aMOpPHBIX YCTPONCTBA, a MEXAY HUMH - TIPOTYBOYHBINA TPYOONpOBO/ (CBeda 0€3011aCHOCTH ).

B  memsax  mpenynpexiaeHus ~— MOpPOSBICHUS ~ MUMIOYJIbCOB  BOCIUIAMEHEHHMS  BCE
ANEKTPOOOOPYIOBAaHUE Ta30PEryISATOPHBIX YCTPONCTB, ra30pacipe/leIMTeIbHbIX IYHKTOB, CPEICTB
ABTOMATHYECKOTO  KOHTPOJIA W PEryJiMpoOBaHUs  MAapaMETPOB  M3rOTABJIMBACTCS  BO
B3pbIBOOE30MIACHOM HCITOJTHEHUH.

Bonpocek! u 3aganus:

ba3oBblii ypoBEeHB

1. Tlogpa3peneHue Ta30MpPOBOAOB CHUCTEM Ta30CHA0KEHHMSI B 3aBUCHMOCTH OT JaBIICHUS
TPAHCIIOPTUPYEMOTO  ra3za: Ta30mpoBOJbI  BBHICOKOTO  JlaBlieHUs 1-O  KaTeropuu,
ra3onpoBOJibl BBICOKOTO JaBJIEHUS 2-OW KaTeropuu, ra3onpoBOAbI CPEAHETO HaBIICHUS,
ra3onpoBO/Ibl HU3KOTO JIaBJICHUS.
XapakTepUCTUKH MPUPOJHOTO Ta3a.
3. B3pBIBOONAcHOCTS.

N

Cnucok JurepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:

1Bbypamnukos 0. M. IIpousBoacTBeHHast 6€30MaCHOCTh HA MPEIMPHUSATUSIX MTHUIIICBBIX
IPOM3BOJICTB [ DNEKTPOHHBIN yueOHuK]: yueOHuk / Bypamnukos 0. M., 2012, {amxos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

2TToaropubix C. JI. be3omacHOCTh KU3HEIEATEINBHOCTH [ DIIEKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
obpa3zoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:



11TaBnoB A. ®@. Yopasnenue 6€30mMacHOCThIO TpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBON
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2@'yrkun B. U. be3onacHOCTh )KU3HEACATEIBHOCTH U YpE3BbIYaiHbIC CUTYyallUU: y4uel. ’
crpaB. moco6ue ais By3oB / B. W. I'yrkun, B. A. Poranes; nox pea. B. . I'yrkuna, 2005,
MAH3DB. - 719 c.

HNuTepHeT-pecypcenl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JIEKTPOHHBIX OHOIHOTEK
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TEMA 8. BE3OINACHOCTD DKCILTYATAIIMA I'A30BOI'O XO3SMCTBA
HPEAIIPUATHUSA.

IIpakTuyeckoe 3ansaTHe 16. OCHOBHBIE CNIOCOOBI 0€30MACHOI IKCITyaTAIlMU FA30BOT0
X0351ficTBA MpeAnpUusTHI
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMSA ¥ yMeHUs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: paboThI O PacUYeTy U NPOSKTHUPOBAHUIO JACTANCH U Y3JI0B MAIIMHOCTPOUTEIHHBIX
KOHCTPYKLHH B COOTBETCTBUU C TEXHUUECKUMHU 3aJJaHUSIMU U UCIIOJIb30BAaHUEM CTaHAaPTHBIX
CpCACTB aBTOMATU3alluU IMIPOCKTUPOBAHU A
3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOESKTHONW U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
o(opmiIeHHsI 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C MPOBEPKOM COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOM TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM YCIOBHUIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM
3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUabl, CIIOCOObI peain3alii TEXHOIOTHYECKIX
MpoHeCcCoOB, MPOrpeCCCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: nmpuHUMAThH y4acThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JIETAICH U y3II0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIIUN B COOTBETCTBUU C TEXHUUECKUMH 3aJIaHUSIMU U
HCIOJIb3OBAHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAINIO, 0DOPMIISIThH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PAOOTHI C IPOBEPKOM COOTBETCTBHUS pa3pabaThIBaEMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAI[MU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JOKYMCHTaM
YMeThb: BI:I6I/IpaTI> OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MaTCPUAJIbI, CHOCO6BI peain3anuu
TEXHOJIOTUYECKHX MPOLECCOB, IPUMEHSTH IPOTPECCUBHBIE METO/IbI SKCILTyaTalluu
TEXHOJIOTHYCCKOI'O OGOPYI[OBaHI/IH IMpU U3TrOTOBJICHUHU TCXHOJOTHYCCKUX MalllUH
HanmeHnoBanue (opMUpyeMbIX KOMIETEHIUI

Nunexc DopMyIHpPOBKA:

IIK-5 CIOCOOHOCTHIO MPUHUMATH yYacTue B paboTax Mo pacueTy u



https://openedu.ru/

IIPOCKTUPOBAHUIO JETAJIIEU U Y3JI0B MAILIMHOCTPOUTEIbHBIX KOHCTPYKIIUH B
COOTBETCTBUU C TEXHUYECKUMU 3aJaHUAMH U UCIIOJIb30BAHUEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3ALUU IPOCKTUPOBAHUS

1K -6 CIOCOOHOCTBIO pa3padaThiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHI0, 0POPMIIATH 3aKOHUYEHHBIC TPOCKTHO-KOHCTPYKTOPCKUE
paboTHI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaThIBACMbBIX TPOCKTOB U
TEXHUYECKOU AOKYMCHTAIIUU CTaHJAapTaM, TCXHUYCCKUM YCJIIOBUAM U
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTalluy TEXHOJIOTHUECKOTo 000pyI0BaHUs IPU
U3rOTOBJICHUH TEXHOJOIMYECKUX MAIUH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOoCTH B mporecce
M3YYCHHSI MaTepuaja JIEKIUU TMPEno/aBaTeb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

B mnocnemHee Bpems ra3 cral OCHOBHBIM BHJOM TOIUIMBA. BakHEHIIMM yCIOBHEM
3¢ ¢peKTUBHOIO U 0E30MacHOr0 HCHOJb30BAHMS Ta30BOr0 TOIJIMBA SIBJIAETCS IOJTOTOBKA
KBaJM(HUIIMPOBAHHBIX PAaOOTHUKOB 1O MOHTaXy, IMYCKY, HallaJKe, HKCIUTyaTallid U PEMOHTY B
ra3oBOM XO35ICTBE

l'a3oBoe x034HCTBO — cHCTEMA, COCTOsAIIAsl U3 Ta30IPOBOJAOB M YCTAaHOBOK, C IIOMOIIBIO
KOTOPBIX I'a3 CKUTACTCA.

["a30BOEe XO3MMCTBO TropoAa WM KAaKOTO-IMOO TPEINPHUATHS BKJIOYAET B CBOM COCTaB
ra30BbIe PACIPENECINTENBHBIE CETH U BHYTPEHHEE I'a30000py/I0BAHUE.

['azoBast pacnpenenurenbHas CeTh MNPEACTaBIsSET COOO0H cUCTeMy TpyOOIpPOBOJOB U
000pyI0BaHUs, IO KOTOPBIM ra3 OT UCTOYHUKA ra30CHA0KEHUS TPAHCIOPTUPYETCSI BHYTPH ropoJia
WIKM paiioHa W mojaercs nmorpedutensM. K ropoackoii ra3oBoil ceTd Takke OTHOCATCS Ta30BbIC
perynstopubie nyHKTHl (I'PII), cmyxamme ans penynupoBaHusi NaBi€HUS Taza. OTH IYHKTHI
CBSI3BIBAIOT MEXIY COOOH Tra3ompoBOJAbI PA3JIMYHOTO HA3HAUYEHUS M JaBJICHUA. B HEKOTOpBIX
ropojax UMEIOTCs TaKXKe ra3rojibJIepHbIe MapKU JUIsl CO3/1aHus 3araca ra3a ¢ 1eJbl0 BBIpAaBHUBAHUS
HEpaBHOMEPHOCTH  rasomnorpedieHus. K  BHyTpeHHeMy  ra30000pyIOBaHUIO  OTHOCSTCS
BHYTPHJIOMOBBIE M IIPOMBIIIJICHHBIE T'a30IIPOBOJIbI, a TAK)KE ra3oBble NMPHUOOPHI U YCTAHOBKH IS
CKMTaHUA Ta3a.

B HacTosIee BpeMs 110 ra30BBIM CETAM MTOAAETCS MPEUMYIIECTBEHHO IPUPOJHBIN ra3 METaH
(CH4), HO MOryT TakXe II0aBaTbCd MCKYCCTBEHHBIE TIa3bl, HalNpuUMEp KOKCOBBIM,
KaMEHHOYTOJIbHBIN WU YTII€BOJOPOIHBIHN (CKMKEHHBIH ).

[Ipu cHaGxeHuM nNOTpeOUTENCH NPUPOAHBIM Ta30M HCTOYHUKOM Ta30CHAOKEHHUS 4Yalle
BCEr0 CIYXHUT MAarucTpajbHBIA Tra3ompoBoJA. B 3TOT ra3ompoBoj ras MOCTyHNaeT M3 Ta30BbIX
CKBa)XMH Ha TIPOMBICIIaX Yepe3 KOMIIPECCOPHI, T/ie OH HarHeTaeTcs A0 napienus 50...75 krc/cm2. Y
IPaHUL] HACEJIEHHOIO ITyHKTa TIa30NpPOBOJ 3aKAHYMBAETCS TIa30paclpeleNINTEIbHON CTaHIMEH
(I'PC), uepe3 koTopyro Ta3 mojaeTcs B ra3oByto ceTh. [ PC obecnieunBaeT CHMIKEHUE TaBJICHUS ra3a
no 12 xrc/cm2. Ha TI'PC o00s3aTenbHO NPUCYTCTBYET JEXKypHas CMEHa, OOecleunBaromias
HOpMaJIbHYI0 paboTy oOopynoBaHusi. HemocpencTBEHHO B HACEJICHHOM NYHKTE HaXOIUTCA
razopactpenenutensueiid myHKT (I'PIT), B KoTOpOM naBieHue raza cHuxaercss 10 3...6 krc/cm2.
I'PIT pyHKIMOHMPYET B aBTOMAaTHYECKOM pexkume. Jlaee 1o cucreme ra3onpoBoIOB ra3 MoJaeTcs



HEMOCPEACTBEHHO K morpebutensim. [lepen BBOAOM B JKHUIbIE JAOMa OOBIYHO YCTaHABIUBAIOTCS
mkagHuele pacnpenenutenbubie myHKTH (IIPIT), mpennasHaueHHble UIsi CHUXKEHUS JABJICHUS J0
BennuuHbl 0,3 Kre/cM2, ipu KOTOPOM pabOoTaroT OBITOBBIC Ta30BbIE TPUOOPHI. [[7151 MPOMBIIIICHHBIX
noTpedutenei raza paboynM JTaBICHHEM B CUCTEME SBIISIETCSA 3 Kre/cM2.

[To ypoBHIO MakcMMalabHOTO pabOyYero AaBlIEHUs FOPOJCKHE Ta30BbIE CETH pPa3JeisioT Ha
ra30MpOBOJIbI:

- BeIcOKoOT0 naBienus | kareropun 6 < Pu36< 12 krc/cm2;

II xateropuu 3 < Pu3z6< 6 krc/cm2;

- cpennero gasinenus 0,05 < Puz6< 3 krc/cm2;

- HU3KOTO maBieHus Pu3z0o< 0,05 krc/cm2.

[To yucny cryneHei naBaeHUs CUCTEMbI ra30CHA0KEHUS TOPOAOB Pa3essioT Ha:

- OJIHOCTYIIEHYAThIE, COCTOSIINE TOJIBKO U3 ra30MpOBOJIOB OAHOIO JABIICHUS, KaK MPaBUIIO,
HU3KOT0;

- IBYXCTYIIEHYATHIE, C Ta30MPOBOJIAMU BYX NABICHUH, CPETHETO U HU3KOTO WM BBICOKOTO
Y HU3KOTO.

- TpeX- W MHOTOCTYIEHYAaThle C Ta30MpOBOJAMU BCEX JABJICHHIA: BBICOKOTO, CPETHETO U
HU3KOTO.

[To HauepTaHUIO B IJIaHE PA3TUYAIOT IBE OCHOBHBIE CXEMBI T'a30BBIX CETEH:

- 3aMKHYTbIE (MJIA KOJIBIIEBHIC);

- pa3BETBJICHHBIC (MU TYITUKOBEIE).

Ha tepputopuu nmpou3BOJACTBEHHBIX MNPEANPUATHN MPETyCMaTPUBACTCS MOA3EMHBIA WIH
HaJ3eMHBIA CIIOCOO MPOKJIAJKH Ta3oMpoBOIOB B cooTBeTCTBUU ¢ TpeboBanmsimu CHull T1-89-80.
Ha muomankax TpPOMBIIUICHHBIX MPEANPUATHI CIeAyeT MpeayCMaTpUBaTh MPEUMYIIECTBEHHO
HA3eMHBII ¥ HAJ3EMHBIN CITOCOOBI pa3MEICHHsI Ta30BhIX CeTel Ha HU3KUX OIMOpax, MIMaxax Wik Ha
ACTaKaJax C COOJIIOJICHUEM COOTBETCTBYIOIIUX CAHUTAPHBIX U MPOTHUBOMOKAPHBIX HOPM H MPABHUII
0€30MaCHOCTH HKCIUTyaTaIlluu CETEH.

["a3ocHa0keHWE  MNPOMBIIUICHHBIX  OPEINpUSITUA U KOTEIbHBIX  OCYLIECTBIISETCS
MIPEUMYIIECTBEHHO OT ra30MpOBOIOB CPEAHETO MM BBICOKOTO AaBieHus. [Ipennpusatus ¢ MaabMu
pacxomamu rasa (50- 150 m /9) MOKHO TPUCOEIUHATH TAK)KE K CETSIM HU3KOTO NaBieHus. KpymHbie
MpOMBIIIIEHHbIE mpeAnpusatus u  TOLl Moryr mnpHCOeAWHSTh € TOMOILIBIO CIHEHUANbHBIX
razonpoBo1oB K ' PC wim k MarucTpanbHbIM Ta30IIpOBOAAM.

[TpoMEITIIEHHBIE CUCTEMBI Ta30CHA0KEHHUS COCTOST U3 CICAYIONINX JIEMEHTOB:

BBOJIOB T'a30MPOBOJIOB HA TEPPUTOPHUIO MIPEATIPUSITHS;

MEKIIEXOBBIX T'a30MPOBOJIOB;

BHYTPHUIIEXOBBIX Ia30MPOBOIOB;

perynstopasix myHKTOB (I'PIT) n ycranoBok (I'PY);

MYHKTOB U3Mepenus pacxona raza (ITUPT);

0OBSI30UHBIX T'a30MPOBOJIOB arperaToB, UCHOIB3YIOIIUX Ia3.

[Ipumep cxembl CUCTEMBI Ta30CHAOKEHHS MMPOMIPEANPUATHS TpuBeAcH Ha puc. 1. a3 or
TOPOJICKUX PACIPEICIUTEIbHBIX CETEH MOCTYNaeT B MPOMBIIIJICHHBIE CETH MPEINPUATHS Yepe3
OTBETBIICHUSI W BBOJ. Ha BBOJE yCTaHAaBIMBAIOT TJIAaBHOE OTKIIIOYAIOIIEE YCTPOMCTBO, KOTOPOE
ClieIyeT pa3Meliath BHE TEPPUTOPHH MPEANPUATHS B JTOCTYITHOM M yIOOHOM il 0OCTYKUBAHUS
MeCTe, MaKCUMaIbHO OJM3KO K pachpefeluTeIbHOMY Ta30MpOBOy, HO HE ONuke 2 M OT JIMHHUH
3aCTPOWKH WU CTEHbI 3AaHus. JJi1 ra30cHa0XKeHHs MPOMBIIUIEHHBIX NPEANPUITUNA TPOEKTUPYIOT
TYIHUKOBYIO DPa3BETBICHHYIO CEThb C OJHHUM BBOJAOM. TONBKO ISl KPYHHBIX MPENNPHUSITHHA, HE



JOMyCKAIONMX nepepbiBa B razocHadxkennu, [ POC u TOL] npuMeHSIOT KOJIbLIEBBIE CXEMBI CeTel ¢
OJTHUM WJIM HECKOJbKUMH BBOJAMH.

TpancnoprupoBanue rasza OT BBOJAa K I€XaM OCYLIECTBISIETCS IO MEXIEXOBBIM
ra3onpoBojiaM, KOTOpble MOTYT OBITh MOJ3EMHBIMU M HaJ3eMHbIMU. BpiOop cnocoba ux ykmagku
3aBUCUT OT TEPPUTOPHATIBHOIO PACHOJOKEHHS LEXOB, XapaKTepa COOPYKEHHUH, MO0 KOTOPHIM
IpeanoyiaraeTcs  MPOKJIaJKa  ra3oNpOBONOB,  HACBIIIEHHOCTH  MPOE3JO0B  IMOA3EMHBIMU
coopyxeHusiMU. HanzeMHas mpokiiagka MEXIEXOBBIX Ta30IIPOBOJOB UMEET sl IPEUMYIIECTB 10
CPaBHEHHIO C IIOJI3EMHOM: MCKIIIOYAETCs MOJA3E€MHas KOPPO3Us Ta30IpPOBOJOB; MEHEE ONACHbI
YTE€UKHM Tra3a, TaK KakK BBITEKAIOIIMH W3 TPyOONpOBOJA Ta3 pacceuBaercsi B arMocdepe; yTeukH
jerde OOHApPYKUTb M YCTPaHWUTh; MPOIIE SKCIUIyaTHPOBaTh U OCYLIECTBIATh HAOJIOJCHUE 3a
COCTOSIHMEM Tra3onpoBoioB. Ilpu wHcrmonb30BaHMM B KadyecTBE ONOP M Tra3olpoBOAOB
CYIIECTBYIOIMX KOJIOHH, 3CTaKaJ, CTCH U MOKPBITUI 31aHUI Ha/l3eMHas MPOKJIaJKa ra30IpoBOJOB
SKOHOMHUYHEE ITOA3EMHOM.
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Puc. 1. Cxema razocnabxenus npomsinieHHoro npeanpusatus ¢ ['PIT na BBoje:

1 - orkirouarolee yCTpOWCTBO Ha OTBETBICHUH K MPOMBIIUICHHOMY HPEINpUATHIO; 2 —
MEKIIEXOBOM Tra30mpoBOM; 3 - Ta3operyysiTOPHBIM MYHKT MPOMBIIUICHHOTO NOpeanpusitus; 4 -
OTKJIIOYAIOIllee YCTPOMCTBO HA BBOJIE B 1€X; 5 - MYHKT HM3MEpPEHUd pacxoaa raza; 6 -
BHYTPHULIEXOBOM ra3onpoBOJl; 7 — INIaBHbIE OTKJIIOYAIOLINE YCTPONCTBA MEPE arperatamu; 8 - KpaH
Ha MPOAYBOYHOM ra3onpoBoje; 9 — npoyBouHbIi razonpoBos; 10 - mTymep ¢ KpaHoM U MpoOKon
st B3ATUA po0; 11- 1iexoBast ra3operyasTopHast ycTaHOBKa

VYcnoBust 6e30macHOi  AKCIUTyaTalliM CHCTEM Ta30CHA0KEHUS W  ra3opacrpeeseHus
MPennpUATHI U opraHu3aliuii Bcex (opM cOOCTBEHHOCTH ONPEENICHbI B CAEIYIONINX JOKYMEHTaX:

- ®enepanbHblii 3aK0H «O MPOMBINIIEHHON O€30MacHOCTH OMAaCHBIX MPOW3BOJICTBEHHBIX
00bekToB» OT 21.07.97 Ne 116-D3;

- O®enepanphii 3akoH «O razocHaOxeHun B Poccuiickoit @enepannum» ot 31.03.99 Ne 69-
D3;

- «[IpaBuia TeXHUYECKOW OSKCIUTyaTallud W TpeOOBaHUs OE30MacCHOCTH TPyJda B ra30BOM
xo3siictee P®» (yrB. npukasom POCCTPOUTABUOUKALIMA or 20.10.1991 Ne 70 ¢
U3MEHEeHUsAMH 10 cocTtosiHuIo Ha 18.10.2006 roxa);

- «[IpaBuna 6e3omacHocty B razoBoM xo3siictBe» (I1b 12-368-00) (yrB. [TocTanoBICHHEM
INocroprexnanzopa Poccun ot 26.05.2000 Ne 27);

- «[IpaBmia 6€30MacCHOCTH CHUCTEM raszopacrpeaeneHus u razonorpebnaenus» (I1b 12-529-
03) (yrB. moctanoBieHuemIl ocroprexnanazopa P® ot 18 mapta 2003 1. Ne 9)

- MexoTpacieBble mpaBujia MO OXpaHe TPyAa NPH HKCIUTyaTallMd Tra30BOTO XO3sCTBa
opranuzanuu (IToctanoBinenne Muntpyna P® ot 12.05.2003 1. Ne 27)



- Texauueckuil periaMeHT 0 0€30MacHOCTH CeTel ra30paclpe/eNieHUs U Ta30MoTpeOIeHUs
(yrBepxaeH nocranoBieHueM [IpaButenbctBa Poccuiickoit deaepanun ot 29 oktsadps 2010 r. Ne
870).

Kaxnprii paOOTHMK Ta30BOTO XO3SHCTBAa NPEANPHUATHS O0O0s3aH TMPOUTH CICIHAIBHOE
oOyueHue W aTTecTalllio, 3HaTh SKCILTyaTallMOHHbIE MHCTPYKLHUHU ISl CBOETO pabouero Mecra Ha
npennpusTir. Ha Bce ra3oomacHble MeCTa M Ta300MacHbIe padOThl COCTAaBISIETCS IEPEYCHb,
COTJIACOBAHHBIM C HAa4YaJIbHUKOM Ta30BOTO XO3SHCTBA 3aBOJIA, OTAEIOM TEXHUKH OE30MAaCHOCTH,
KOTOPBIA YTBEPKAACTCS TJIABHBIM HHKEHEPOM U BBIBEIIMBAETCS HA pa0OYUX MECTaxX.

lazompoBonsl W Tra3oBoe 000OpYyAOBAaHME, HAXOMASAIIUECS Ha OamaHCce MPEANPUSTHH,
OOCITYy’)KMBAIOTCA CHJIIAMH M CpeIACTBaMH (Ta30BBIMH CIy)KOaMM) caMHX TPEANPHUITHH WIH
CHeHATM3UPOBAHHBIMU MPEIIPUITUIMU FA30BOT0 X03SHCTBA 11O JOTOBOPAM.

DKcIlyaTanus CUCTEM ra30CHA0KeHUs BKIIIOYAET:

- TEXHUYECKOE 00CTy)KMBaHUE;

- IJJTAHOBBIE PEMOHTHBIE Pa0OTHI (TEKYIIUN U KalTUTAIBHBIN PEMOHT);

- aBapUITHO-BOCCTAHOBUTENIbHBIE PA0OTHI,

- BKJIFOUEHHUE U OTKIIIOYEHHE 000pYyI0BaHUs, pabOTAIOIIET0 CE30HHO;

- OTKJIFOYCHHE HEACHCTBYIOIINX ra30MPOBOJIOB M Ta30BOTO 000Dy I0BaHUS.

Ha xaxxnom npeanpusaTuy npukazoM (perieHrueM IpaBlieHus) U3 YUCIIa PyKOBOIUTENCH UITH
CHEeHaTUCTOB (TJ. SHEPreTHKOB, IJI. MEXAaHHUKOB, HMX 3aMecTUTeNed M Jp.), MPOUIeAIINX B
YCTaHOBJICHHOM TOpsAIKe NpoBepKy 3HaHuil [IpaBmi, Ha3HayaeTcs JHMIO, OTBETCTBEHHOE 3a
0€30MacHyI0 3KCIUTyaTalllio Ta30BOTI0 X031CTBA.

Ha npennpusartusx, rie ra3 UCHoiib3yeTcsl B HECKOJNBKUX Ilexax (ydacTKax), Kpome JuIia,
OTBETCTBEHHOTO 3a OE30IMMAaCHYIO JKCILTyaTalldi0 Ta30BOT0 XO3SHUCTBA MPEANPHUATHS, IO PEIICHUIO
aJIMUHHUCTPAIIMHA MOTYT Ha3HA4aThCs OTBETCTBEHHBIC JIUIA 110 OTJEIBHBIM IleXaM (ydacTKam).

Kaxnoe rasuduimpoBaHHOe TPEANPUSITHE MOJDKHO HMETh KOMIUIEKT HCIOIHUTEIBHO-
TEXHUYECKON JIOKYMEHTAllUM Ha ra30BOE€ XO3SIMCTBO (IIPOEKTHAsI UCTIOIHUTENbCKAs JOKYMEHTAIHS,
B TOM YHCJIE aKThl IEPBUYHOrO MYyCKa, HAJAJKU ra30BOro o0OpynI0BaHUs U MPUOOPOB aBTOMATHUKH,
aKThl IPUEMKH 000PYTIOBAaHUSI B KCILITYaTaIIHIO ).

B cootBercTBHM ¢ [IpaBunamu 6€301MacCHOCTH B Ta30BOM XO3SIHCTBE MTOMEIICHUS, B KOTOPBIX
MIPOJIOKEHBI Ta30MPOBOABI U YCTAHOBJICHBI T'a30MCIONB3YIOIIME arperaTthl U apMarypa, IOJKHBI
OBITH JOCTYITHBI AJIs1 00CITY>KHUBAIOIIETO TIepCOHAA.

BryTpeHHHE Ta30mpoBOJBI U Ta30BO€ O0OpPYHOBAaHWE YCTAHOBOK JIOJDKHBI IMOJBEPraThCs
TEXHUYECKOMY 00CTYKMBAaHUIO HE pexke | pa3a B Mecsll, TEKyIIeMy PEMOHTY He pexe 1 pas3a B ro.

[IpoBepka M mpouMcTKa Ta30XOAOB JOJKHBI MPOBOJUTHCS MPHU BBIMOTHEHUU PEMOHTA
neyeid, KOTJIOB U Ap. 000pyI0BaHUs, IPU HAPYILIEHUSX TSTH.

Bce momerneHus, B KOTOPHIX YCTAaHOBIIEHO Tra30MCHOJb3YyIolIee 000pyAOBaHUE, IOJKHBI
OoTBe4aTh TpeboBaHMAM, npuBeacHHBIM B [1b 12-529-03. B nmomernenus nporu3BOACTBEHHBIX I1€X0B
Y KOTEJIBHBIX pa3peliaeTcs, Kak MpaBuilo, mojasaTh ra3 ¢ gasjieHueM 10 0,6 MIla BKIIFOUUTENBHO.

OcgelieHre MOMENICHUM €CTECTBEHHOE B JTHEBHOE BpeMsl U AJIEKTPUYECKOE B HOYHOE.
OKOHHBIC TPOEMBI BBITIOTHSIOT OJHOBPEMEHHO (DYHKIIMM B3pPHIBHBIX KJIAIIAHOB, TOSTOMY IS
KOTEJBHBIX CyMMapHas IJIOMAAbh OCTEKICHHBIX MPOEMOB JMoJkHa ObITh He MeHee 30 % mmomann
OJTHOW M3 HamOOoNbIIUX CTeH. ['a30BbIE KOTENbHBIE, KPOME OOBIYHOTO PabdOYEro, MOJDKHBI UMETh
aBapUiHOE OCBEILIEHHE OT CAMOCTOSATENIbHBIX UICTOYHUKOB MMUTAHMUS.

BeHTuiasmms KoTeNnbHbIX JOHKHA 0O0ecreuynBaTh HE MEHEE YeM TPEXKPaTHBIN BO3yX000MeH
0e3 yueTa Bo3ayxa, MOTpeOHOro JUIs cropanus ra3a. [Iputok Bo3ayxa ocyliecTBiseTcs 3a KOTJIaMU,



a BBITSDKKA - M3 BEpXHEW 30HBI. ['a30Bble TOpPENKM KOTJIOB M I€Y€W, HU3rOTOBJIEHHBIC IO
NEHCTBYIOIIMM  HOpMaMm, JOJDKHBI oOecreuyMBaTh YCTOMYMBOCTH TOpPEHHMsI B  Ipejaenax
peryJiMpoBaHus AOMYCTUMON TEIUIOBOM HArpy3ku arperata. PaccrosHue OT mnepeaHed 4acTu
TOPENIOK 10 MPOTHBOIOIOXKHBIX CTEH JOJKHO ObITh He MeHee 1 M. Ha ¢poHTanbHOM HIUTKE WM
JBEpLAX TOIMOK arperaroB MpelyCMOTPEHbI CMOTPOBBIE OTBEPCTHS, Yepe3 KOTOPHIE MTPOU3BOAUTCS
PO3KHT TOPETIOK ¥ HAOTIOICHUE 32 UX PabOTOM.

Jliist mpeoXpaHeHus Ta30MOTPEOIISIONIUX arperaroB OT BO3MOXHOTO pa3pyIIeHUs B CTydae
B3pbIBa T'a30BO3/YIIHON CMECH B CTEHKAaX TOIKH U ra30X0JI0B YCTaHABIMBAIOT B3PHIBHBIE KIIAMIAHBI.
B3pbeiBHBIE KITanaHbl, KaKk MPaBWIO, YCTAHABIMBAIOT B TE€X MECTax, IJe BO3MOXKHO OOpa3oBaHHE
ra3oBbIX MeIIKOB. Bo wu3lexaHue TpaBMUpPOBaHUS OOCITYXUBAIOLIETO MEpPCOHANa OTPHIBHBIC
KJIanaHbl OOOpYAYIOT 3allUTHBIMH KOXyXamMH WM wTkamu. OOIas Iuiomans B3PBIBHBIX
KJIAITAHOB JIJIsI TOTIKK U OOpOBOB NMpUHUMaeETCs U3 pacyeta He MeHee 500 cM2 Ha 1 M3 BHYTpEeHHETO
ux oobema.

Bce razomotpebisomue arperatsbl JOMKHBI UIMETh KOHTPOJIbHO-U3MEPUTENBHBIE TTPHUOOPHI
JUTSL 3aMepa JIaBJICHUs Ta3a y TOPEIOK, JAaBJICHHS BO3/lyXa B BO3JYXOBOJIE Y FOPEJIOK, pa3peKeHus B
sxe uian 6opose. Eciu razonorpebisitomue arperatsl 000pyA0BaHbl TOPEIKaMH C M0a4el BO3yXa
OT JIYTHEBBIX YCTPOMCTB, TO OHH JOJKHBI UMETh OJIOKHUPYIOIINE YCTPONCTBA, OOECTICUNBAIOIINE
aBTOMATHUYECKOE OTKJIIOYEHHE ra3a MNpU MaJeHUU JaBieHus Bo3nyxa. Eciam arperatbl uMmeroT
JIBIMOCOCHI, TO TPEyCMAaTPUBAETCS TaK:KE€ COOTBETCTBYIOIIAs OJOKHPOBKA, OTKIIOYAIONIas MoAavy
rasa Mpu OCTaHOBKE JbiMococa. KoTenpHbIe arperaTsl 00OpYAYIOT aBTOMATHKOM, ITPEKpaIIaroIei
rmojady rasa IpU NOBBIIMICHWHM WJIA I[OHWKEHUU JABJIEHUS ra3a OT YCTAaHOBJICHHBIX IIPENEIIOB,
ITOraCAHUM TUIAMEHH FOPEIOK, HAPYLIEHUHN pa3peKeHusl, IPEKPaIleHUH M0Ja4H BO3AyXa B TOPEIKH.

[Tomemenust ra3uUIMPOBAHHBIX KOTEIBHBIX U LEXOB TOJDKHBI OBITH 000PYAOBAHBI TaKXKE
COOTBETCTBYIOIIMMH CPEICTBAMH MOKAPOTYIICHUSI.

Bonpocsk! u 3aganus:
ba3oBblil ypoBEeHB

1. TpeboBaHue repMeTH3AIUH.

2. HepaszbemHbIe COeTMHEHUS DIEMEHTOB TPYOOIIPOBOIOB.

3. IlpumeHeHHe CrieIUANBHBIX MMOKPBITUH (KPACKH, MACTUKH).

4. TlpumeHeHHe OBICTPOJCHCTBYIOIINX OTCEYHBIX KIIATIAHOB B CITydae pa3repMeTu3annuu
ra30BOr0 OTOMUTEIHLHOTO IPHOOpA.

5. Hcmonb30BaHUE MPENOXPaHUTEIBHBIX COPOCHBIX KJIAaHOB JUISL MPEIOTBPAICHHS
(U3UIECKUX B3PHIBOB.

I1oBBIIIEHHBIN YPOBEHB

1. UsroroBneHue BO B3pbIBOOE30NIACHOM MCIOJHEHHHM CPEACTB ABTOMATUYECKOIO
KOHTPOJISL.

Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHas1 JiuTEeparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHas 6€30MaCHOCTb Ha MPEIIPUATHSIX THILEBBIX
MPOU3BOICTB [ DJIEKTPOHHBIN yueOHUK |: yueOHuk / bypammuukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropueix C. JI. be3onmacHOCTh KU3HEACATEIBHOCTH [ DNEKTPOHHBIA YUCOHHK]: yueOHOe



nocobue / [Togropusix C. ., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
oOpazoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JIUTEpaTypa:

1ITaBnoB A. @. YpasieHue 6€30MacHOCTBIO TpyAa [ DIEKTPOHHBIN yueOHUK]: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJIOTUYECKUH HHCTUTYT TTUIIIEBOM
npoMbIIUIeHHOCTH. — 291 ¢. Pexxum nocryma: http://www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIlUN: Y49eO. 1
crpas. nocobue s By3oB / B. M. I'yrkun, B. A. Poranes; nox pea. B. U. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIMa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OMOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBIH KaTaJOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 9. 9JIEKTPOBE3OITACHOCTD.

MpakTuueckoe 3ansitue 17. JEHCTBUE JIEKTPUYECKOI'O TOKA HA
OPI'AHU3M YEJIOBEKA.
Hean 3aHATHA: U3YYUTHh TEOPETUYECKHUE MTOTOKCHHS 110 TEME 3aHATHS.

3HaHMA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOESKTUPOBAHUIO ACTAJIEH U y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKIUUA B COOTBETCTBUU C TEXHUUECKUMU 3aIaHUSIMU U UCIIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTU3ALUU TPOESKTUPOBAHUS
3HaTB: OCHOBBI Pa3pabOTKHU paboueii, MPOCKTHON M TEXHUIECKON JOKYMEHTAITUH, OCHOBBI
odopMmIIeHHs 3aKOHYEHHbBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOThI C IPOBEPKOI COOTBETCTBUS
pa3pabaTbIiBaeMbIX MPOCKTOB U TEXHUYECKOHN TOKYMEHTALUN CTaHAapTaM, TEXHUUECKUM yCIOBHSIM
U APYTUM HOPMATUBHBIM JOKYMEHTaM
3HAaTB: OCHOBHBIC U BCIIOMOTATEIbHBIC MAaTEPUAITBI, CIIOCOOBI peaTU3aIiK TEXHOIOTHIECKIX
MIPOLIECCOB, IPOTPECCUBHBIE METO/IbI AKCILTyaTallul TEXHOJIOTHYECKOro 000py10BaHus IPU
M3TOTOBJICHUHU TEXHOJIOTUYECKUX MAIITUH
YMeTb: npuHUMAaTh y4acTue B paboTax Mo pacueTy U IPOEKTUPOBAHMIO JIeTaJIel U y3JI0B
MaIlIMHOCTPOUTEIbHBIX KOHCTPYKIIUNA B COOTBETCTBUM C TEXHUYECKUMHU 3aJaHUSIMU U
MCIIOJIb30BaHNUEM CTaHJIAPTHBIX CPEJICTB aBTOMATHU3AIMH TPOSKTUPOBAHUS
YMmeThb: pa3pabaTeiBaTh pab0UyI0 MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, O)OPMIISIThH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKHUE pabOThI C TPOBEPKOI COOTBETCTBHSI pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAIMU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMAaTUBHBIM JIOKYMEHTaM
YMeTb: BbIOMpPATH OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEepPHUAaIIbl, CIOCOOBI peaanu3alnn
TEXHOJIOTHYECKUX MPOIECCOB, MPUMEHSTh TPOTPECCUBHBIE METO/IbI SKCILTYaTalluN
TEXHOJIOTUYECKOr0 000pyI0BaHUS MTPU U3TOTOBICHUU TEXHOJIOTUYECKUX MAIINH
HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI


https://openedu.ru/

HNunexc DopMyIHpPOBKA:

I1K-5 CMOCOOHOCTBIO MPUHUMATH yYacTue B paboTax 1Mo pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIAT 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHUYECKOH JOKYMEHTALMH CTaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MAaTEPUAIIBI, CIIOCOOBI
pcain3anu TCXHOJOTMYCCKUX MMPOLECCOB, TPUMCHATH MPOTPCCCHUBHBIC
METOIBI SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pyI0OBaHUS TIPH
HU3IroTOBJICHHUU TEXHOJIOTHNYCCKNUX MalllUH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HATb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEKIUU TMPEno/aBaTelb JODKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

DNEKTpOoTpaBMa — TMOBPEKICHUE YEIOBEYSCKOTO OpraHU3Ma dSJEKTPHUYECKHM TOKOM
(ammeKkTpuUecKon JTyTOM).

SIBneHue >neKTpoTpaBMaTH3Ma OOBIICHIETCS MOCIEI0BATEIbHOCTHIO CIEAYIONMX OCOOEHHOCTEH: B
OpraHu3Me 4YeJOBEKa, CIYy4allHO OKAa3aBIIErocs O]l BO3JCHCTBHEM HAIpPSIKEHUS, BO3HUKAET
3amuTHas peakuus. VHbIMH CclIOBaMH, NPOTHUBOCTOSHUE DSJEKTPUUECKOMY TOKY HayMHaeT
MPOUCXOAUTH B MOMEHT €ro HENOCPEACTBEHHOrO NpPOTEKaHWs uepe3 Haiie Teno. B Takux
CUTYyalUsIX MPOMCXOAUT HENPOCTO CHJIBHOE BO3JCHCTBHE TOKOB Ha OpPraHM3M YeJIOBeKa, HO U
HapyIICHHE KPOBOOOPAICHHU S, IBIXaHUs, CEPACUYHO-COCYIUCTON U HEPBHOUN CHUCTEMBI U T. II.

DNEeKTPOTpaBMy IperyragaTb HEJErko, MOCKOJbKY €€ MOIYYeHHE MPOUCXOIUT HE TOJIBKO
IIPU HEMOCPEJICTBEHHOM KOHTAaKT€ C TOKOBEIYIIMMH 3JIEMEHTAMH, HO U MPHU B3aUMOJEUCTBUU C
AJIEKTPUYECKON JYTrOM U MAaroBbIM HANPSHKECHUEM.

DIEKTPOTPABMATU3M XOTh M CIIy4aeTcs peXe JPYTUuX BUIOB MPOU3BOACTBEHHBIX TPABM, HO
IpU 3TOM HAXOAWTCS Ha TMEPBbIX MECTaX CpeAu TeX MOBPEKICHHM, KOTOpbIE OLIEHWBAIOTCA
TSOKENBIMU U TIPUBOJISAIIMME K JIETAIBHOMY Hcxony. HauOonbmuii mpoIeHT TpaBM, BBI3BAHHBIX
BIIUSTHUEM 3JIEKTPUUECKOT0 TOKA, IPOUCXOIUT B Ipoliecce paboThl HA 3IEKTPUUECKUX YCTAaHOBKAX
BbicOKOro HampspkeHuss (mo 1000 B). I'maBHOW mNpuUYMHON 5SIEKTPOTPABM CIYKUT YaCTOE
UCIIOJIb30BAaHWE HMEHHO TaKUX THIIOB JJIEKTPUYECKUX YCTAHOBOK, a TaKKe HEeI0CTaTOYHas
kBasM(ukamys pabOTHUKOB. be3yclmoBHO, CYIIECTBYIOT arperarbl ¢ 0ojiee BHICOKMM IOKa3aTeleM
HanpspkeHus (ceime 1000 B), HO, kKak HU CTpaHHO, B UX AKCIUTyaTalliy TIOPAXEHUS TOKOM PEIKH.
Takass 3aKOHOMEPHOCTh OOBICHSETCS BBICOKHM MPO(ECCHOHATM3MOM H KOMIETEHTHOCTBIO
00CITy’KMBAIOIIETO BHICOKOBOJILTHBIE YCTAHOBKH MIEPCOHAIA.

CambIMH pacipoCTpaHEHHBIMU TPUYMHAME TOPAXKEHUS TOKOM SIBJISTFOTCSI:

MPSIMOM TEJIECHBIM KOHTAKT ¢ HEM30JIMPOBAHHBIMU TOKOBEAYIIIMMH YaCTsIMU;

MPUKOCHOBEHUE K JCTAJSM 3JIEKTPHUIECKOro 000pyI0BaHusI, U3TOTOBICHHBIM H3 METAJlIa;

NPUKOCHOBEHHWE K HEMETAJUIMYECKUM JJIEMEHTaM, HaXOASIIUMCS TOJ  CHJIbHBIM
HaIpsHKEHUEM;

B3aMMO/JICCTBHE C TOKOM IIIarOBOT0 HAIPSKEHUS WUJTU € JIEKTPUYECKOMN TyroH.

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb



1. Buasl  2nekTpoTpaBM:  JJEKTPUYECKHE  OKOTH,  DJIEKTPUYECKHE  3HAaKH,
DIIEKTPOMETAIUTM3AINS  KOXKHOTO TOKPOBA, JJICKTPOOPTAIBbMHUS, MEXaHHYECKUE
MOBPEXKICHHUS.

2. Yetwipe cremeHu oxoroB: | — mokpacHeHue koxu; Il — oOpazoBanue my3sIpeid,
HanotHeHHBIX JuMdoii; Il — omepTBeHMe Bcell TOMIM KOXKHOTO MOKpoBa; IV —
00yTJIMBaHUE TKAHCH.

3. Tpu OCHOBHBIX HallpaBlIeHUs JCHCTBHUS SJEKTPUUECKOrO TOKa: TEIJIOBOE,
AIIEKTPOIUTUIECKOE U OMOIIOTHUYECKOE.

4. T'pynmbl 3J€KTpOyAapoB, B 3aBUCUMOCTH OT HcXojaa oOImero JaeicTBus
ANEKTPUYECKOTO TOKA.

Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe
OcHoBHasi IMTEpaTypa:
1Bbypamnukos 0. M. IIpousBoacTBeHHass 6€30MaCHOCTh HA MPEIMPHUATUSIX MTHUIIICBBIX

MIPOU3BOJICTB [ DNIeKTPOHHBIN yueOHUK]: yueOHuK / bypamaukos FO. M., 2012, Jlamxos u K.
— 520 c. Pexxum noctyma: http://www.iprbookshop.ru/14088

2TToaropubix C. JI. be3omacHOCTh KU3HEIEATEIBHOCTH [ DNIEKTPOHHBIN y4eOHUK]: yueOHOe
nocobue / [Togropusix C. M., 2013, Bonrorpaackuii uHCTUTYT Ou3Heca, By3oBckoe
oOpaszoBanue. — 240 c. Pexxum gocryma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:

1ITaBnoB A. @. YnpasieHue 6€300aCHOCTBIO TPpyAa [ DNEeKTPOHHBIN yUeOHUK]: yueOHOe
nocobue / [TaBnoB A.®., 2010, KemepoBckuii TEXHOJOTUYECKUH HHCTUTYT TTUIIIEBOM
npoMbIIUIeHHOCTH. — 291 ¢. Pexxum nocryma: http://www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XH3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIIUN: Y4eO. 1
crpas. nocobue s By3oB / B. W. I'yrkun, B. A. Poranes; nox pea. B. 1. I'yrkuna, 2005,
MAHDB. - 719 c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIHMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTajaor acCOIUAIMN JJIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHni 1 opranunzanuit CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 9. 3JIEKTPOBE3OITACHOCTbD.

IIpakTuyeckoe 3ansaTue 18. Kinaccupukanusi noMemeHuii Mo onacHOCTH NMOPaKeHusl
3JIeKTPHUYeCKHM TOKOM.
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMSA ¥ yMeHUs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: paboTHI 110 pacyeTy U MPOESKTUPOBAHUIO ACTAJECH U Y3710B MATMHOCTPOUTEIbHBIX
KOHCTPYKIUUA B COOTBETCTBUU C TEXHUUECKUMU 3aIaHUSIMU U UCIIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTU3AlUU TPOESKTUPOBAHUS


https://openedu.ru/

3HaTh: OCHOBBI pa3pabOTKU paboUeHt, MPOESKTHON U TEXHUYECKOHN TOKYMEHTAIIMH, OCHOBBI
oopmieHns 3aKOHUYEHHBIE POEKTHO-KOHCTPYKTOPCKHUE PaOOTHI C MPOBEPKOM COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUUYECKOMN TOKYMEHTALUU CTaHAapTaM, TEXHUYECKUM yCIOBHSIM
U IPYTUM HOPMATUBHBIM JOKYMEHTAM
3HaTBh: OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaIbl, CIIOCOOBI pean3alii TEXHOIOTHYECKIX
MpoHeCCOB, MPOrpeCCUBHBIC MCTOABI SKCILTyaTalluu TCXHOJIOTHYCCKOT'O OGOPYI[OBaHI/IH npu
M3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH
YMeTh: mpuHUMAThH y4acThe B paboTax Mo pacueTy U MPOSKTUPOBAHMIO JIETAICH U y3II0B
MalIMHOCTPOUTENIBHBIX KOHCTPYKIIUN B COOTBETCTBUU C TEXHUUECKUMH 3aJIaHUSMU U
HCIOJIb3OBAHHUECM CTAHAAPTHBIX CPECACTB aBTOMATU3 AWMU ITPOCKTHPOBAHUS
YMmeThb: paspabaTeiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIINIO, O()DOPMIISIThH
3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE PAOOTHI C IIPOBEPKOM COOTBETCTBUS pa3pabaThIBaeMBbIX
MPOEKTOB U TEXHUYECKOW JOKYMEHTAIUU CTaHJapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM
HOPMATUBHBIM JOKYMCHTaM
YMeTh: BbIOMpPATh OCHOBHBIE U BCIIOMOTaTeNbHbIE MaTEepPHAaIIbl, CIOCOOBI peaau3alnn
TEXHOJIOTUYECKHX MPOLECCOB, IPUMEHSTH IPOTPECCUBHBIE METO/IbI SKCILTyaTalluu
TEXHOJIOTHYCCKOI'O OGOPYI[OBaHI/IH IMpU U3TrOTOBJICHUH TCXHOJOTHYCCKUX MAlllMH

HanmenoBanue (opMUpyeMbIX KOMIETEHIUI

HNunexe DopMyIHPOBKA:

I1K-5 CMOCOOHOCTBIO MPUHUMATH yyacTue B paboTax 1o pacueTy u
HPOEKTUPOBAHUIO JICTAJCH M Y3JI0B MAITMHOCTPOUTEIBHBIX KOHCTPYKIIHHA B
COOTBETCTBUH C TEXHUYECKUMHU 33/IaHUSIMH U HCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIUHU TPOCKTHPOBAHHUS

1K -6 CHOCOOHOCTBIO pa3pabaThiBaTh pab0OUyIO MPOESKTHYIO U TEXHUYECKYIO
JOKYMEHTAINIO0, 0(OPMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOI COOTBETCTBHSI pa3padaTbIBaeMbIX IPOCKTOB U
TEeXHHYECKOIH JOKYMEHTALMH CTAaHIapTaM, TEXHHUECKUM YCIOBHSIM H
JPYTUM HOPMAaTHUBHBIM JIOKyMEHTaM

IIK -15 YMEHHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEJIbHbBIE MaTepHalIbl, CIIOCOOBI
peanu3anuy TeXHOJIOTHYECKUX MTPOLECCOB, IPUMEHATh POTrPECCUBHBIE
METO/bI SKCILTyaTalluy TEXHOJIOTHUECKOTo 000pyI0BaHUS IPU
U3rOTOBJICHUH TEXHOJOIMYECKUX MAIUH

AKTya.HBHOCTB TeMbl. Ilocne HU3ydCHHUA TEMbl CTYACHT MOOJDKCH OCO3HAaTb, 4YTO
MPOMBIIIJICHHAsT O€30MacHOCTh SBIISIETCS CEPhE3HOM MpoOJeMOil coBpeMeHHOCTH B mporecce
M3YYCHHSI MaTepuaja JIEeKIUU TMPEnoaBaTeb JOHKEH CTPEMHUTHCS BBIPAOOTaTh Yy CTYACHTOB H
UJICOJIOTHIO OE30MaCHOCTH U O€30MacCHOT0 MBILUICHUS U TIOBEICHUS.

TeopeTuyeckas 4acTb

OmacHOCTh TOpaKCHHS JJIEKTPUYECKUM TOKOM 3aBUCHT OT OKpYXKAalOmeH cpeasl |
obcraHoBku. CBIPOCTH, JKapa, €IKWE Tapbl M Ta3bl, TOKOMPOBOIAIIAS IBUIb pPa3pyIIAIONIe
JICUCTBYIOT Ha M3OJALMIO DJIEKTPOYCTAHOBOK, 3HAUYMUTENBHO CHIDKAIOT €€ CONpPOTHBIICHHE.
Co3maercsi OMacHOCTh MEpexoja HANPsDKEHUS Ha HETOKOBEIYIIHE YacTH 3JIEKTPOOOOpYIOBAHUS
(kopmyca, CTaHHHBI, KOXYXH), C KOTOPbIMH paboTalomuii HaxoIUTCsS B KOHTakTe. B Takux
YCIOBHSIX TaKKe IMOHMKACTCS AIIEKTPUUYECKOE COMPOTUBIICHUE Tella YeIOBEKa, JOTOIHUTEIBHO
YBEJIMYNBAsL OTTACHOCTH TIOPAYKEHHUSI TOKOM.

OmacHOCTh ycyryOnseTcst HaTHYHeM TOKOIPOBOJSIIMX IOJIOB U OJIM3KO PACIIOIOKEHHBIX K
000PYIOBaHUIO METAUINYECKUX 3a3€MIICHHBIX MIPEAMETOB: TIPH OAHOBPEMEHHOM IPHUKOCHOBEHHUH K
3THUM TpeAMeTaM M KOpIycaM DJIEKTpOOOOpYIOBaHMSA, CIy4aHO OKAa3aBIIUMHCSA MOJ
HampsDKEHUEM, 4Yepe3 TeJI0 4YeJoBeKa OylIeT MPOXOAUTh OOJBIION TOK. DTO 00yCIOBIMBAET



HEOOXOIMMOCTh pPa3eNiCHUs] MOMEIICHUH MO CTENEeHH OMACHOCTH IMOPAXKEHUS SJICKTPHUSCKUM
TOKOM.

JleficTByrouMy  TIpaBUJIaMU  yCTpoicTBa anekTpoyctaHoBoK (ITYD) Bce mnomemeHus
MOJIpa3/ICNIEHbl Ha credyloujue mpu Kiaccd.

I. ITomemenns 6e3 MOBBHIIEHHOW OMAaCHOCTH: CYXHE, C HOPMAJIbHOW TEeMIIepaTypoi BO3ayXa,
C TOKOHEIPOBOSIUMU MOJIAMH.

II. ITomemieHys ¢ MOBBIIIEHHOW OIACHOCTBIO: CHIPBIE C OTHOCUTENIBHON BIIAYKHOCTBIO BO3yXa
(mmrenbHOI) 6omnee 75%; jkapKue ¢ TEMIIEpaTypol BO3yxXa, JUIMTENbHO IpeBbimaromeii +30°C; ¢
MoJIaMd U3 TOKOMPOBOISIIMX MAaTepUanoB;, ¢ OOJBIIMM KOJHMYECTBOM  BBIICISIOIICHCS
TOKOMPOBOSIIEH TEXHOJOTMYECKOW MBI, OCEHAIONIe Ha MPOBOJAX W IMPOHUKAIOIIEH BHYTPb
3IEKTPOYCTAHOBOK; C Pa3MELIEHUEM 3JIEKTPOYCTAHOBOK C METAJUNINYECKUMH KOPITyCaMH, UMEOIIUX
COCIMHCHHE C 3EeMJICH, METAUIOKOHCTPYKIIMN 3JaHUH M TEXHOJIOTHYECKOro 0O0OpYyI0BaHMS,
JOMYCKAIOIUX OJHOBPEMEHHOE COITPUKOCHOBEHHUE C HUMH.

III. TTomemenuss 0cob0 omacHbIe: 0COO0 CHIPBIE C OTHOCUTEIHLHOW BIAXKHOCTBIO BO3AYXa,
o6mu3koil k 100%, XMMHYECKHM aKTHBHOHM Cpeloi, OJHOBPEMEHHBIM HAJIMYMEM JBYX M Oosee
YCJIOBHU, CBOMCTBEHHBIX MIOMEIIEHUSM C MOBBIIIEHHON ONACHOCTHIO.

OparM W3 MEpomnpHsATHI Mo obecredeHuro aekTpobdesonacHoctd B momemieHusx 11 u 111
KJIACCOB SIBJIIETCS] IPUMEHEHUE TOKA OHM>KEHHOTO HATIPSKEHUS.

B xauecTBe npuMepoB noapazeneHus IOMENIEHUH 110 CTENEHH OMMACHOCTU MOYKHO IIPUBECTU
cienyomue: K | kimaccy oTHeceHbl KOHTOPCKME TOMELIEHUS W Jaboparopuu C TOYHBIMU
npudopaMu, cOOpPOUYHBbIE 1EXHW MPUOOPHBIX 3aBOJOB, YaCOBBIX 3aBOAOB M T. I.; kKo II kmaccy -
CKJIQJICKHE HEOTAIlJIMBAEMBbIE TIOMEILIECHMS], IECTHUYHBIE KIETKH ¢ TOKOIPOBOIASAIIMMU MOJIAMH U JIp.;
k Il kmaccy - Bce LEXH MANIMHOCTPOMUTENBHBIX 3aBOJAOB: TaJbBAHUYECKHE, AKKYyMYJSTOPHBIX
Oarapeit u T. . K HUM ke OTHOCATCA y4yacTKH paOOThI Ha 3eMJjie MOJ OTKPBITBIM HEOOM M IOJ
HaBECOM.

Bonpoce! 1 3axanus:
ba3oBblii ypoBEeHb

1. Kiaccel moMemenuii mo CTeneHru ONacCHOCTH MOPAKEHUS JTFOJICH JIEKTPUUECKUM TOKOM: 6€3
MOBBILIEHHON OMACHOCTH; MOBBIIIEHHON OMAaCHOCTH; 0CO00 OTAaCHBIE.

2. IlomemeHus MOBBIIIIEHHON OMACHOCTH: ChIPbIE, XKapKHe, MbUIbHbIE, C TOKOMPOBOISIINMHU
MoJIamH.

3. Ocobo onacHble MOMEUICHHUS: 0COO0 ChIPbIE C OTHOCUTENBHON BIAXKHOCTBIO BO3TyXa
omu3koii k 100 %; ¢ XUMUYECKU aKTUBHOM UIT OPraHUYEeCKOU Cpeloi, UMEIOIUe IBa NN
0oJj1ee MPU3HAKOB, CBOMCTBEHHBIX MTOMEIIEHUSM C MOBHIIIEHHOH OMaCHOCTHIO.

4. besomacHas cTeneHb JIEKTPU3AIIH TOBEPXHOCTH BELIECTB.

5. MuHuMmanbHas SHEprus 3a)KUTraHus BEIIeCTB.

[ToBbIlIEHHBIN YPOBEHB

1. OcHoOBHbIE HHKEHEPHBIE MEPHI 3aIUTHI OT CTATUYECKOTO JIEKTPUUECTBA: 3a3eMJIICHUE
000pynOBaHUsl U KOMMYHHUKAIIUH, yMEHbIIEHUE 3JIEKTPUUECKOTO COITPOTHUBICHUS
nepepadbaTbIBaEMBIX BEIIECTB, CHIKCHHE HHTEHCUBHOCTH BO3HUKHOBEHUS 3aPsI/IOB,
HEUTpanu3auus 3apsiioB, OTBOJ 3apsiIOB CTATUYECKOT0 3JEKTPUUYECTBA, HAKATUIMBAIOITUXCSI
Ha JIFOJIX, 3a3eMJICHIE 000PYAOBaHUS U KOMMYHHKAITHIA.

2. HVonu3aTopsl BO3ayXa: MHAYKIIMOHHBIE, PAAHOU30TOIHEIE 1 KOMOMHUPOBAHHBIC.
KoMOuHMpoBaHHBIE HOHU3ATOPBHI.

3. OrtBox 3apsanoB CO, HAKAIUIUBAIOITUXCS HA JIFOISIX.



Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe

OcHoBHas1 JiuTEeparypa:

1BbypamnukoB FO. M. IIpousBoacTBeHHas 6€30MaCHOCTb Ha MPEIIPUATHSIX THILEBBIX
MIPOU3BOICTB [ DJIEKTPOHHBIN yueOHUK |: yueOHuK / bBypammnukos 0. M., 2012, [{amkoB u K.
— 520 c. Pexxum nocryma: http://www.iprbookshop.ru/14088

21Tonropubix C. JI. be3onmacHOCTb KU3HEACATEIBHOCTH [ DNEKTPOHHBIM YICOHHK]: yueOHOe
noco6ue / [Moaropusix C. /1., 2013, Boarorpaackuit HHCTUTYT Ou3Heca, By3oBckoe
obpazoBanue. — 240 c. Pexxum noctyma: http://www.iprbookshop.ru/11307

JlonoHUTeILHAS JJUTEpaTypa:

11TaBnoB A. @. Yopasnenue 6€30mMacHOCTBIO TPpyAa [ DIEKTPOHHBINA YUeOHHUK |: yueOHOE
nocobue / [TaBnoB A.®., 2010, KemepoBckHii TEXHOTOTUYECKUN HHCTUTYT MULIEBON
npombinuieHHOCTH. — 291 ¢. Pexxum noctyma: http:// www.iprbookshop.ru/14397

2T'ytkun B. W. bezonacHOCTh XU3HEAEATEILHOCTH M YpE3BbIYaiiHbIC CUTYAIlUN: Y49eO. 1
crpas. nocobue st By3oB / B. M. I'yrkun, B. A. Poranes; nox pea. B. U. I'yrkuna, 2005,
MAHDB. - 719 c.

HNHTepHET-pecypcehbl:

1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OMOIHOTEKA OHITARHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

4 http://www.iprbookshop.ru — 5BC.

5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe



https://openedu.ru/
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