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BBenenne

JucuurumHa «3JHEpro- H  pecypcocOeperammue TEeXHOJIOTUW» OTHOCHTCA K
TUCIUIUIMHE BapUaTUBHON 4YacTH JUCHMIUIMHBI 10 BbiOOpy. OHa HampaBieHa Ha
dbopmupoBanne MpohecCuOHATBHBIX KOMITIETCHIINHN, 00yUYalOIMUXCsl B MPOIECCE BHITIOJIHECHUS
pabor, onpeneneaubix ®I'OC BO.

Metoauyeckie YKa3aHHs COCTaBJICHBI Ha COBPEMEHHOM HAyyHOM YpOBHE U
paccuuTaHbl Ha CTYAEHTOB, Mo HampasiieHuto 15.03.02 TexHoyiormueckue MalIMHbl U
obopyoBaHue.

[TocrmenoBaTenbHOCTh TEM COOTBETCTBYET JOTHYECKOW CTPYKTYpE €€ MPOXOKICHHUS.
[IpennaraeMble METOAMYECKHE YKa3aHHS COJEpKaT MaTepuan, KOTOPBIH DPEKOMEHIyeTcs
UCIOJIb30BaTh CTYACHTAM IMPH MOATOTOBKE K MPAKTHUYECKUM 3aHSTUSIM.

JlJis MOATOTOBKM K MPAKTUYECKUM 3aHATUSAM CTYIEHT JOJKEH M3Y4YUTh MaTepuai 1o
COOTBETCTBYIOIIEH TeMe, MCIOJb3Yysl OCHOBHYIO MU JIOTIOJHHUTENbHYIO JIUTEPATYpy, a TaKkKe
UCTIONB3Ys nepuoandeckue nznanus CMU.



TEMA 1. I'VIOBAJIM3ALIMA PECYPCOSHEPTI'OCBEPEKEHUA U
PECYPCHBIE AJIbTEPHATHUBBI.

IpakTuyeckoe 3anaTHe 1. CylmHOCTh U 3HAYEHHE pecypcocOepeskeHUus B
COBpeMeHHBbIX ycJI0BUSIX OCHOBHbIE MOHATHS.
Heab 3aHATHSA: U3YUUTH TEOPETUUECKUE MOJOKEHHS 10 TEME 3aHITHS.

3HaHMA M yMeHHUs, IpHo0peTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl
3HaTh: METOABI KOHTPOJIS KauecTBa U3/ieinii 1 00beKTOB B cepe npodecCHOHaNbHON e TeNbHOCTH, OCHOBBI aHAIN3A
HPUYUH HAPYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3padaThiBaTh MEPONPHUATHS 110 MX IIPEAYIPERICHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS 1O NPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma U NIPO(ECCHOHATIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOICHHS SKOJIOTMYECKOM 6€30I1aCHOCTH MPOBOAUMBIX PabOT
YMeTh: NPUMEHATH METO/Ibl KOHTPOJIS Ka4ecTBa U3AENIHI U 00beKTOB B chepe npodeccHoHaIbHOM eI TeIbHOCTH,
MIPOBOAUTE aHAJIM3 IPHYHMH HAPYIICHUH TEXHOJIOTMIECKHUX IPOIECCOB U pa3pabaThIBaTh MEPONIPUSITHS 10 X
MIPERYNPEXICHHUIO
YMeTh: NPOBOAUTH MEPOIPHATHS 110 NPOPHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOIIOEHHIE YKOJIOTHIECKOM 0€30M1acHOCTH IIPOBOAUMEBIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN e TENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IIK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOPUITAKTHKE TTPOU3BOJACTBEHHOTO
TpaBMaTU3Ma 1 MpopecCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHHE DKOJIOTUUECKON 0€30MTaCHOCTH TPOBOIUMBIX PadboT

Teopernuyeckas 4acTb

OKOHOMUYECKMH TOTEHLIHMAl — 3TO KaTeropus, MO3BOJAIONIas Haubojee TOIHO
ONPENICIUTh BCIO COBOKYMHOCTb JKOHOMHYECKHX BO3MOYKHOCTEH KOHKPETHOrO OOBEKTa
(peruoHa, npennpusTUs).

Martepuanbasle pecypchbl — COBOKYNHOCTb IPEIMETOB TPyJa, KOTOPBIE YYacTBYIOT B
npoliecce MPoU3BOACTBA (CBIPbE, MaTEepUabl, TOILIUBO, SJHEPTUs, MOIy()aOpUKaThI U T.I1.).

PanmonanpHOE HMCHONB30BaHHME MATEPUAIBHBIX PECYPCOB — 3TO KadyeCTBEHHAas
XapaKTEpUCTHKA UX MOTPeOIeHNs Ha pa3yMHOM ypoBHe. «PallnoHaIbHO HCIIOIB30BATh» — 3TO
TaK Pacxo0BaTh MaTe€pHUaIbHBIE PECYPChI, YTOOBI MPOU3BENEHHBIE 3aTPaThl 0OECTIEUUIIN Obl
MaKCUMaJIbHBIN pe3yibTarT.

OKOHOMHSL MaT€pUaNbHBIX PECYpCOB — TIOBBIIIEHHE YPOBHA HUX  IIOJIE3HOTO
MCIIOJIb30BaHUs, BBIPAXKAIOIIEECs B CHUKEHUM YAEJIBHOTO pacxoja MaTepualoB Ha €AUHUILY
NOTPEOUTENBCKOTO CBOWCTBA BBIITYCKAEMOW NMPOAYKIMM MPHU MOBBIIEHUH WIM COXPaHEHUU
KauecTBa U TEXHUYECKOIO YPOBHS MPOAYKLINUN

Pexum 9SKkOHOMMM — 3TO  COBOKYNHOCTb  OpPraHU3allMOHHBIX, TEXHUYECKUX,
HKOHOMHUYECKUX, BOCIIUTATEIbHBIX M JPYTHX MEPONPUSATHI, HAIPaBICHHBIX Ha OEepeKHOE U
palMOHAIbHOE MCIOJIb30BaHUE BCEX BUAOB PECYpPCOB B MHTepecax 3(PPEKTUBHOTO pa3BUTHUS
KaK 3KOHOMHKH B IIEJIOM, TaK U OTAEIbHBIX POU3BOACTB U NPEIPUITHI.




Bonpocsl u 3aganus:
ba3oBbli1 ypoBeHb

1 OO®bscHUTE 3HAUEHUE OCHOBHBIX MOHATUN NTUCHUIUIMHBI: SKOHOMUYECKUN MOTEHIHAI,
MaTepHalbHBIE PECYpPChI, PALMOHAIBHOE HUCIOJIb30BAaHUE MaTE€pUAIbHBIX PECYPCOB,
SKOHOMMSI MaTEpPHAJIbHBIX PECYPCOB, PEKUM SKOHOMUU B pa3pe3e MPOU3BOJICTBEHHOTO
NPEANPUSITHS U TOCYIaPCTBA B LIETIOM.

2 Kak coOTHOCATCA KaTeropuu: palMOHAIBHOE HCIHOJb30BAHHE M  DKOHOMHUS
MaTepHalIbHBIX PECYpPCOB?

3 Kak ypoBeHb palMOHAJIBHOCTH MOTPEOJIEHHsS] MAaTepUAbHBIX PECYpCOB BIMSET Ha
dbopMupoBaHre 000POTHBIX CPEACTB MPEATPUSATHS, IICH HA TOBAPHI M YCIIYTH U JPYTHE
MOKA3aTeJIM XO35IMCTBEHHOM JAEATEIbHOCTH MPOMBIIIJIEHHOTO TPEATPUSATHS?

[ToBbILICHHBI YPOBEHD

1 KakoBbl cocTaB U coJepKaHHE HOPMATHBHOM 0a3pl, HCIOIB3YEMON TIpH
pecypcocOepeXxeHUH B JIOTUCTHYECKON AEATEIbHOCTH?

2 Ilpoananusupyiite pecypcocOeperamouyro AeaTeIbHOCTh KOHKPETHOTO MPEeANpUsTUs
IMPOMBIIIJICHHOCTH.

CHnuCoK JUTepaTypbl, pEKOMEHAYeMblil K HCII0Jb30BAHUIO 10 JTAHHOH TeMe
OcHoBHas1 iuTEparypa:
Kynpun, b. 1. DnexTpocHabxeHue MpOMBIIUIEHHBIX Mpeanpusatuii: yueb. / b. . Kynpus. -
M. : Uatepmer Uuxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alUThI OKPYXKAIOIICH cpelibl : yued.mocodue / A.
I'. Beromkun. - M. : Beicir.mk., 2008. - 639 c.

JonoHuTebHAS JIUTEPATYpA:

Cagponos, B. C. Texnonornueckue npo0aeMbl OXpaHbl OKPYXKaoIIeil cpesibl B
XUMUYECKOW TTpoMbIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'. 4.
Boromornosa, H.B. ®unaesa. - Kyiiosiies : ABuamn. un-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKH dHEprun [ TekcT] : yueO.
/ A. T1. backakoB , B. A. Mynir. - M. : U/l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIANH.

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

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



https://openedu.ru/

TEMA 1. I'NIOBAJIM3AIIMA PECYPCOSHEPTI'OCBEPEKEHUA U
PECYPCHBIE AJIbTEPHATHUBBI.

IMPAKTUYECKOE 3AHATHUE 2. TEOPETUYECKHUE OCHOBBI
PECYPCOCBEPEXEHHNA OCHOBHBIE ITIOHATUSA
Heab 3aHATHA: U3YYUTh TEOPETUYECKUE ITOJIOKEHUS 110 TEME 3aHATHS.

3HaHMS U YMEHUs, IpuodpeTaeMble CTYAEHTOM B pe3yJbTaTe 0CBOCHMSI TeMbI
3HaTh: METOJbI KOHTPOJISI KauecTBa U3/IeHil 1 00BEKTOB B chepe IpodheCcCHOHATLHON ASSTEILHOCTH, OCHOBEI aHAIIN3a
MIPUYUH HAPYIIEHUH TEXHOJIOTHYECKHX MIPOLECCOB M Pa3pabaThIBATh MEPOIPHATHS 110 UX MPETYNPEkKICHHIO
3HaTh: OCHOBBI IPOBEACHHS MEPOIIPUSTHS 10 NPOPHITAKTHKE TPOU3BOJICTBEHHOTO TPaBMaTH3Ma U MpodeccHoHaTbHBIX
3a00JIeBaHMI; OCHOBBI COOJIIOIEHHS IKOJIOTNIECKOH 0€3011acHOCTH MPOBOAUMEIX PadoT
YMeTh: NPHUMEHSTh METO/BI KOHTPOJIS Ka4ecTBa N3AeNUi 1 00beKTOB B cepe npodeccnoHaIbHOH NeTeIbHOCTH,
HPOBOUTH AHAIM3 TIPUYUH HAPYILICHHI TEXHOJIOTHYECKUX HPOLIECCOB U pa3padaThiBaTh MEPONPHATHS MO HX
HPEIyNPEKACHUIO
YMeTh: NpoBOJUTH MEPONPHATHS MO MPOPHIAKTHKE TPOU3BOACTBEHHOIO TPaBMAaTH3Ma U NPO(ECCHOHATBHBIX
3a00s1eBaHNi, KOHTPOJIUPOBATH COOJIOACHHUE KOIOTHYECKON 0€30MacHOCTH MPOBOAUMBIX paboT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIIUM

HNupexc DopMyJIUpPOBKA:

IIK-9 YMEHUEM MTPUMEHATh METOJIbI KOHTPOJIS Ka4eCTBA U3/IeIIUi 1 0OBEKTOB B
cdepe npodeccrnoHANBHOM IeATeILHOCTH, POBOIUTE aHAIIN3 TPUYHUH
HApPYIICHUIA TEXHOJIOTHYECKUX MPOIIECCOB M Pa3padaThiBaTh MEPOTIPUSATHS
M0 UX MPEIYNPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHSA 1O TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00I€BaHMi, KOHTPOJIHPOBATH
COOJIIOJICHHE YKOJIOTHYECKOM 0€30MMacHOCTH MPOBOIUMBIX paboOT

Teoperuyeckas 4acTb

HopmupoBaHre MaTtepruaIbHBIX PECYpCOB — MPOIIECC YCTAHOBJICHUS MEPHI 3aTpat
MaTCpHUAJIbHBIX PECYPCOB HA MMPOU3BOACTBO CAUHUIILI ITPOAYKIIMU WUJIW IJI BBIITIOJIHCHU S
onpenenéHHoro ooréMa pabor.

Hopwma pacxoma MmaTepuanbHBIX peCypcoB — 3TO MAKCUMAIBHO AOMYCTUMOE
KOJIMYECTBO CHIPhSI, MAaTEPUAIIOB, TOTUTUBA, SHEPTHH Ha MPOU3BOACTBO SMHHIIBI TPOAYKIIUU
WM TSI BBITIOJIHEHUS OTIpeIeIEHHOT0 00bEMa paboT 3aIaHHOTO Ka4eCcTBa MPH
CYIIECTBYIOIINX OPTaHU3alMOHHO-TEXHUYECKHUX YCIIOBHIX MIPOU3BOJICTBA.

HopmaTuBbl — 1103JIEMEHTHBIE COCTABIISAIOLINE HOPM, XapaKTEPU3YIOLIUE yACIbHbBIN
pacxoll ChIpbs WM MaTEPHAJIOB HA SIMHUILY ILIOMIAN, 00bEMA UITH UTHHBIL, TIPY BHITOTHECHUN
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIlecca B 3a/IaHHBIX YCIOBHIX MTPOU3BOJCTBA, & TAKKE
pa3Mepbl TEXHOJIIOTUYECKUX OTXOJIOB M TOTEPH IO BUAM MTPOMBIIICHHON MPOTYKIINH,
U3MEpUMBbIE B HATYPAIbHBIX WJIM OTHOCUTENBHBIX SAMHULIAX (HAIpUMEp, B IPOIICHTAX).

Bonpocsl u 3aganus:

ba3oBbIi1 ypoBeHb
1. Kakue ocHOBHbIE HalIPaBJIEHUs BKIIIOYAET MPOLIECC HOPMUPOBAHUS pacxoia
MaTepUaIbHBIX PECYPCOB HA MIPEANIPUATHH?
2. IlpuBenute TpakTOBKY HOPMBI PACXO/a U MOSACHUTE €€ COJIEPKaHUE C TOUKH 3PEHHSI
000CHOBaHHOCTHU U POTPECCUBHOCTH.
3. Ilepeuncnute U NOACHUTE COAEPKAHNUE COCTABA HOPMOOOPA3yIOIUX HIEMEHTOB
HOPMBI pacxoja.




B 4ém cyiiecTBeHHOE pa3inyue MOHATHN «HOpMa pacxoda» U «KHOPMATHUB pacxoaan?

[lepeuncaure U NPOKOMMEHTUPYITE 0OIIHE HOPMBI 1 HOPMATHBBI, IPUMEHsIEMbIC Ha

MPOMBIIIICHHBIX MPEATPUATHAX.

6. IlpuBenure knaccuUKaLUIO U3ACTUHA U pabOT KaKk 00bEKTOB HOPMUPOBAHHS pacxo/ia
MaTepuaIbHBIX PECYpPCOB.

7. KakoBbI MpUYMHBI TPOBENCHUS KIIACCU(PUKAIIMN HOPM pacxojia MaTeprallbHbBIX
pecypcoB u TpeOOBaHUS, IPEIBIBISIEMbIC K HEW?

8. Tosicuure copeprkanue KiaccupUKaUy HOPM IO MOJTHOTE IaHHBIX U BUAY

MaTepUaAIbHBIX PeCYypCcOB?

o ks

[ToBbILIEHHBI YPOBEHD
1. Ha xakue BuIIbI KTAaCCU(DUIIUPYIOT HOPMEI 11O CTeTeHH U HepeHIHauy TPOTYKIIMH
U YKPYITHEHHOCTH HOMEHKJIATYPBI PeCypcoB?
2. TlosicauTe comepxaHue KIacCU(UKAIIMA HOPM IO CTENEHU UX JACTATU3aIlUU ’
MacmTady MPUMEHEHHSI B TUTAHUPOBAHHH.
3. Ha kakue BuAbI KITaCCHPUIMPYIOT HOPMBI IO TIEPHOJTY UX IEHCTBUS U CTETICHU
arperanuu?

CHnucoK JuTepaTypbl, pEeKOMEHAYeMblil K UCIOJIb30BAHUIO 10 JTAHHOH TeMe
OcHoBHas1 iuTEparypa:
Kynpun, b. 1. DnexTpocHabxkeHue MpOMBIIUIEHHBIX Mpeanpusatuii: yueb. / b. . Kynpus. -
M. : Uatepmer Uuxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaThl 3alUThI OKPYXKAIOIICH cpelibl : yued.mocodue / A.
I'. Beromkun. - M. : Beicir.mk., 2008. - 639 c.

JonoHuTebHAS JIUTEPATYpA:

Cagponos, B. C. Texnonornueckue npo0aeMbl OXpaHbl OKPYXKaoIIeil cpesibl B
XUMUYECKOW TTpoMbiliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'. 4.
Boromornosa, H.B. ®unaesa. - Kyiiosimies : ABuan. un-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKH dHEprun [ TekcT] : yueoO.
/ A. T1. BackakoB , B. A. Mynir. - M. : U/l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIAIH.

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

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOTUMYECKHUE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTuyeckoe 3aHaTHE 3. JKOHOMHUYECKHE HOPMATHBBI H METOAbI
pecypcocoepekeHnst
Heapb 3aHATHSA: U3YYUTH TEOPETUUECKUE TMOJOKEHUS 10 TEME 3aHATHSI.

3HaHMs U YMEHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHUSI TeMbl
3HaTh: METOJbI KOHTPOJISI KauecTBa U3/eHil 1 00BEKTOB B chepe IpoheCcCHOHATLHON ASSTEILHOCTH, OCHOBEI aHAIIN3a
NIPUYMH HAPYIIEHUH TEXHOJIOTHYECKHX MIPOLECCOB M Pa3pabaThIBATh MEPOIPHATHS 110 UX MPETYNPEkKICHHIO
3HaTh: OCHOBBI IPOBEACHHS MEPOIIPUSTHS 10 POPHITAKTHKE TPOU3BOICTBEHHOTO TPaBMaTH3Ma U MPodecCHOHaTbHBIX
3a00JIeBaHUI; OCHOBBI COOJIIOICHHS YKOJIOTMYECKOM 6€30IaCHOCTH MPOBOAUMBIX PaboOT
YMeTh: NPUMEHATh METO/Ibl KOHTPOJIS Ka4ecTBa U3AEINI U 00beKTOB B chepe npodeccHoHaIbHOMN 1eITeIbHOCTH,
HPOBOUTH AHAIM3 IIPUYUH HAPYILIECHHI TEXHOJIIOTHYECKUX HPOLIECCOB U pa3padaThiBaTh MEPONPHATHS 10 HX
HPEIyNPEKACHUIO
YMeTh: NpOBOJUTH MEPONPHATHS MO MPOPHIAKTHKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma U NPO(ECCHOHATBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOIIOEHHE YKOJIOTNIECKOH 0€30MacHOCTH MIPOBOAUMEBIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1eIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN e TENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPOTIPUATHSA MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 IpodecCHOHAIBHBIX 3a00€BaHM, KOHTPOJIHPOBATH
COOJIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX paboOT

TeopeTuyeckas 4acTb
Kpurepusimu ypoBHS pOrpeCCUBHOCTH HOPM, YCTaHOBJIEHHBIX HA MPOU3BOJICTBO

KOHKPETHOW MPOAYKLMH, YPOBHSI NPUMEHSEMOM TEXHOJOTMM WU TEXHOJIOTMYHOCTH
OTJIENbHBIX JeTallel M3AeNus BBICTYNAET CHCTEMa IOKa3aTelell palrOoHaIbHOCTH
MCIIOJIb30BAHMSI MATEPUAIbHBIX PECYPCOB.

Bce nokasarenu MOKHO OJAPA3AEIUTh HA TPU OCHOBHBIE TPYIIIIbIL:

1) mokaszarenw palMOHAIBHOTO WCIIOJNB30BAHUS CBHIPbSI H MaTepUAIIOB B
IIPOU3BOJCTBE 'OTOBOI'O MPOAYKTA;

2) TOKa3aTeNy paIMOHAIBHOCTH HCIIOJNB30BAHMS TOIUIMBA, TEIUIOBOH W
AIIEKTPUYECKON DHEPIUH;

3) KOMIUIEKCHBIC IMOKa3aTeId PallMOHAIBHOTO HCIIOJIb30BAHUS MaTepPHAIbHBIX
pecypcoB.

Bce mokaszarenu oObIYHO AENSATCS HA TUIAHOBbIE (HOPMATHBHBIE) M OTYETHBIE
(paxkTuueckue).

K mnepBoii rpymme OTHOCATCS TNOKAa3aTeld BbIXOJA TOJHOIO UM Pa3HOBUIHOCTH

KOS(i)(i)I/IHI/IeHTOB HCIIOJIb30BAHUA MATCPHUAJIOB.




[TokazaTenu BbIXoma TOAHOTO (KO3(D(HUIMEHTH W3BIECYECHUS MPOAYKIUU U3
UCXOJHOTO CHIPbSi U MaTEPHAaJOB) OINPENEIISIOTCS B 0OOCHOBAaHWHU MPOTPECCUBHOCTU
HOPM M UCTIOJIb30BAaHUH MUCXOTHOTO CBHIPHSI.

Kak mnpaBmiio, OHM pacCUMTBHIBAIOTCA BO BCEX CIy4asx, KOTJIa ChIPbE
notpelisieTcss B BUJAE Pa3IMYHBIX CMECEH M 10 CBOMM TIPUPOIHBIM CBOWCTBAM
CONICP)KUT pa3INYHbIE TPUMECH U EeCTECTBCHHBIC TOPOKH, HETPUTOMHBIC IS
NOJy4YeHHUsI HEOOXOAMMOH TpOAYKUIMH (Hampumep, IKele3Has pyna, Kpome
3JIEMEHTHOTO XeJe3a, colepkuT 10 60 % mpumeceil, KOTOpbIe OMPEACIAIOT KAYECTBO
pPYyIbl B BBIXOM U3 He€ kenesza). HeomHOpogHBIME CBOWCTBaMH O0JIaNIal0T IMTUXTOBHIE
MaTepHUaJbl, XUMHUYECKOE, KOXKEBEHHOE, TUIIEBOE CHIPhE, HATypaibHas JIPEBECHHA B
BUJIE KPYIJIOTO Jieca U T..

BbIxo/1 TOTHOTO ¥ MOKa3bIBAET, HACKOJIBKO 3PHEKTUBHO PACXOIYETCS CHIPhE IS
MIOJIYYCHHUS U3 HETO TOTOBOW MPOIYKIIUU. ITOT IMOKA3aTeNlb 0OBIYHO PACCUNUTHIBACTCS B

MPOIIEHTHOM OTHOIIIEHUH TIO clieAyromei hopmyre:

B, = .100%, 1)

pes
ucx

rae  B,— BBIXOJ rofHOro (K03 QUIMEHT U3BIeYEHHs IPOAYKIUH U3 TOJAHOIO ChIPhS
WIM MaTepUaJIOB);

Q. — KOIMYECTBO TOTOBOTO IPOYKTa;

Q,,cx— KOJMYECTBO MCXOMHOTO CBHIPHSI, 3aTPAYEHHOrO Ha MPOU3BOICTBO TOTOBOIO

POAYKTA.

Kosddunmentsr wucmonp3oBaHUS MaTepuajoB MOTYT OBITh  IUIAHOBBIMH
(HopMaTUBHBIMH) U (HaKTHYECKUMH (OTYETHBIMH). OOBIYHO OHHM ONPEACNISIOTCA B
nomsx enuHUIbl. OH XapakTepu3yeT 0TI OTXOJIOB MO OTHOIICHUIO K HOPME pacxoja
wi obmemy dakruueckomy pacxony. I[lmaHoBbI Kod(DUIIMEHT WCIONB30BaHUS

MaTepuaia ornpejaesnsercs no gopmyie

anzqu’ (2)

n. v 9
rae K, — nnanosbii (HOpMaTUBHBI) KOd(QGUIMEHT HCTIONB30BAHMS MATEPHATIA;

Q,,— 4uCTBIi Bec (Macca) WM NOJIE3HBIM PacXo/ MaTepHala Ha JieTalb (U3JeTIHe);



H , — HOpMa pacxo/la MaTepHalia Ha JeTallb (u3nenue).

@daktrueckuit  (OTUETHBINM)  KOIPOUIMEHT  HUCHOJB30BAaHUS  MaTepuaia

paccuuTbIBaeTcs o popmyne

qu:Qq, @)

rae Kuqb — daktuyueckuii (0TUETHBIN) KO3 (ULIMEHT UCTIOIB30BAHMS MaTepHUaa;

Qp— (dakTHUecKuil pacxo] MaTepraia Ha JeTaib (U3ene).

B XO0351CTBEHHON NpPaKTHKE NMPUMEHSIETCS MHOI'O Pa3JIMYHBIX Pa3sHOBUIHOCTEH
KO3 PHUIMEHTOB HCIOJIB30BaHUSA. Tak, B 3aroTOBUTENBHBIX IIE€XaX PAaCCUUTHIBACTCS
KOO PHUIMEHT PacKpOst U OMPEAETSETCS OH KaK OTHOILICHHE BECa 3arOTOBKH K HOPME

pacxoja. B obmem Buie oH pacCUMTHIBAaETCS 1O GopmyIie

_ Q3a2
K packp H ! (4)
p
rie K e, — K03OUIMERT packpost MaTepuana Ha 3aroTOBKH;

Q,,. — Bec (00BEM, IUIOMIA/b) 3aTOTOBKH.

Yame Bcero Ko3(pGUUUEHT packpos MNPEACTaBIsieT CcO0OM COOTHOIIEHUE

IouIaiel u onpezensercs no popmye

K noi ’ (5)

rne F,,, — IWIoma s moiesHo UCob3yeMoro MaTepraa;

F e — IUIOIIab pacKpanBaeMoro (KCXOJHOTO) MaTepHaa.

IIpu pa3zHO# TONIIMHE MaTepHalia UCIOJIb3YIOTCS COOTHOIIEHHUSI 00bEMOB, TOTAA

KO3 PHUIHMEHT pacKpos ompeAemnsieTcs mno Gopmyse

F t Vv
R‘ — __hon | 0 — _nhon ’
packp F t V (6)

ucx ucx ucx




rae 1, — TonyHa Matepuana B 00paboTke;
t,cx — TOJIIIIMHA paCKpanBaeMOTro (MCXOIHOT0) MaTeprana;
V0, — 00bEM MOJIE3HO HCTIOIB3yEeMOr0 MaTepHaa;

V., — 00BEM packpanBaeMoOro (MCXOHOI0) MaTepuaa.

JInss HOPMHpPOBAaHHWsS pacxoia W aHalIM3a pPalUOHAIBLHOTO WCIIOIb30BAHUS
METaJula Ha TPOU3BOACTBO TMpOKara, a TakkKe B MAIIMHOCTPOCHUU U
METauI000paboTKe YacTo MpHUMEHSETCS pacxoJHbld kKoddduiment. OH Haubosee
yIoOeH /ISt MPUMEHEHHS B MEJTKOCEPUITHOM M €TMHUYHOM IPOU3BO/ICTBE.

HopmaTtuBHblii (T1aHOBBIN) pacxoaHbId KO3(PGUIMEHT MpeacTaBiIsieT co00i

OTHOIICHHUC HOPMBI pacxoldda K YUCTOMY BCCY (MaCCG) ACTAJIM U pAaCCUUTHIBACTCA 110

dbopmyne

K ni — _P’ (7)
K nn o o 9] .
rae p ~— HOpDMATHBHBIN (IIAHOBBIIT) PACXOHBI KOY(DULHCHT;

dakTtuyeckuid (OTUETHBIN) pacXOTHBIM KOIPPHUIIMEHT PACCUMTHIBAETCS Kak

OTHOIIIEHUE (PAKTUYECKOI0 pacxoja K YUCTOMY Becy (Macce) JaHHOTO MaTepHaa;

ngak

K,? =
p Qq

: (8)

Pacxonnseiii ko3 uIMEHT SBISETCS BEIMYUHOW, OOpaTHOW Ko3(pHUIIUEHTY

HCIOJb30BaHUs, T.C..

K=, ©

Ku

Kak miaHoBbIi KOS((QUIMEHT HCIONB30BaHUS, TaK M IUIAHOBBIA PAaCXOIHBIM
K0>(QQHUIMEHT ONpEeaiOT OTHOCHUTENBHBIA pa3Mep HOPMHUPYEMBIX OTXOIOB U
norephb. PacxoaHbil KOAQ(UIMEHT XapaKTEpPU3yeT OO OTXOJOB MO OTHOIICHUIO K
TIOJIE3HOMY PACXOLy.

[lpy  KONHMYECTBEHHOM  u3MepeHHH  S(QGEKTUBHOCTH  HMCHOJIL30BAHUS
MaTCpruajIbHbIX PECYpCOB OLCHUBACTCH: MaTepI/IaJIOéMKOCTL; MarepuaaooTiada,

KOX((UIMEHT COOTHOIICHUSI TEMITOB pocTa 00BhEMA MPOU3BOACTBA U MATEPUATHHBIX



3aTpaT; yJelIbHbI BeC MaTepHAlIbHBIX 3aTPaT B CEOECTOMMOCTH MPOAYKIIHH.
Matepuano€MKOCTh MPOAYKIMHU TMPEACTABISET COOOM BEIMYMHY 3aTpat
MaTepUaTbHBIX PECYPCOB Ha MPOU3BOJCTBO €IWHUIBI MPOIYKIMU WIH PabOT. DTO
oTpejiesIeHre B CaMOM OOIIEeM BHUJIE XapaKTEPHO JJIs JJF000T0 YPOBHS YIIPABJICHHUS.
Matepuano€MKOCTh ~ TOBapHOM  MPOAYKIMH  SIBISETCS  00O0OIIAronInM
CTOMMOCTHBIM TIOKa3aTeJeM W TMpPEACTABISIECT BEIMUYMHY MaTepHalIbHbIX 3aTpaT Ha
OJIMH pyOJIb TOBapHOW MPOAYKIHMH MPEANPUATHSA, OOBEAUHEHHS, MOAO0TPACIH,

OTpaciu:

M= (10)
BIT

rne  ME — Marepruaio€MKOCTh IPOAYKIIUY;

M3 — maTepualnbHbI€ 3aTpaThl Ha MPOU3BOJICTBO MPOIYKIUU;

BII — croumocThs Npou3BEAEHHON TPOAYKIMH.

Marepuanootiaya onpeaensiercss JIeICHUEM CTOMMOCTH — NPOW3BEIEHHOMN
NpOAYKIUHU Ha cyMMy M3. DTOT noka3arelib XapaKTepu3yeT OTJauy MaTepuasioB, T.c.
CKOJIbKO TIPOM3BEICHO MPOJIYKIHMH C KaKJIOro pyOss mOoTpeOaEHHBIX MaTepUalbHBIX

pecypcoB (ChIpbsi, MATEPUAIIOB, TOILJIMBA U SHEPTHH U T.11.):

mo=21 (11)
M3

Bonpocsl u 3aganus:
ba3oBblii ypOoBEHb
1. B uém cyTh pacu€THO-aHAIMTUYECKOTO METOAa ONPEeIeTICHUs HOPM pacxoia

MaTepUaIbHbIX PECYPCOB?

2. KakoBo copepxaHue OTYETHO-CTATUCTUYECKOTO METOJA pacuéra HOPM
pacxoia MaTepralbHBIX PeCypcoB?

3. TlosicHuTe coaepkaHWE OIBITHOTO (OMBITHO-JIA0OPATOPHOTO W OMBITHO-
IPOM3BOJICTBEHHOT0) METO/Ia pacuéTa HOPM pacxojia MaTepHaIbHBIX PECYPCOB.

4. B ué€Mm cyTh METOMOB pacuéTa HOPM pacxoj/ia MaTepUaJbHBIX PECYpCOB IO
YKPYITHEHHBIM HOPMAaTHBaM | C TIOMOIIBIO MEPEBOTHBIX KO HUITMEHTOB?

5.  Cdopmynupyiite TOHSTHUS MaTepUATOEMKOCTH 0O0IIIECTBEHHOTO

IPOM3BOJICTBA U MPOAYKIIMHU OTpaciiu (TI00TPaCn).



6. KakoBo COACPIKAHHUC  IIOHATHUA MaTepI/IaHOéMKOCTI/I IMPOMBIIIJICHHOT'O

MPOU3BOACTBA?

I1oBbIIEHHBIN YPOBEHB

1. B uém cyrb mnokasareneil Marepuaro€MKOCTH €AMHUIBI MPOU3BEAEHHON
IPOLYKIUH?
2. KakoBo coxepxkaHume — ToOKaszaTelled  MaTePUATOEMKOCTH  €IUHUIIBI
TEXHUYECKON XapaKTEPUCTUKHU POTYKIINH?
3. TlosicaHuTe coaepkaHuWe TIOKazaTellel MaTepuamo&éMKOCTU  €IUHUIIBI
AKCIUTYaTallMOHHOW XapaKTEPUCTUKHU MPOTYKIUU.
4. HazoBHWTe OCHOBHBIC MOKa3aTelW CTEIECHH HCIOJIb30BAHUS MaTepHATbHBIX

pPECYpPCOB B MPOU3BO/ICTBE.

CHnucoK JuTepaTypbl, peKOMEHAYeMblil K HCIOJIb30BAHUIO 10 TAHHOM TeMe
OcHoBHas1 iuTEparypa:

Kynpun, b. Y. DnextpocHabxxenre MpoMbINIUICHHBIX Tpeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupusr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaThl 3alIUThI OKPYXKAIOIICH cpelibl : yued.mocodue / A.
I'. Beromkwun. - M. : Beicir.mk., 2008. - 639 c.

JlonoJHUTEIbLHAS JINTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOIMIEH CpeIbl B
XUMHUYECKOH poMbIIUIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonoga, H.B. ®unaesa. - Kyitosimes : Apuai. ua-1, 1981. - 116 c.

Backakos, A. I1. HerpaaunuoHnHbie 1 BO30OHOBISIEMbIE HCTOYHHUKY dHepruu [ Tekct] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA 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 0OpazoBaHue
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TEMA 2. TEXHUKO-TEXHOJIOTUMYECKHUE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.

IIpakTHyeckoe 3aHATHE 4. JKOHOMUYECKHE HOPMATUBBI M METO/IbI
pecypcocoepe:keHnsi (POA0JIKEHHE)
Heapb 3aHATHSA: U3YYUTH TEOPETUUECKUE TMOJOKEHUS 10 TEME 3aHATHSI.

3HaHMs U YMEHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHUSI TeMbl
3HaTh: METOJbI KOHTPOJISI KauecTBa U3/eHil 1 00BEKTOB B chepe IpoheCcCHOHAILHON ASSTEILHOCTH, OCHOBEI aHAIIN3a
NIPUYMH HAPYIIEHUH TEXHOJIOTHYECKHX MIPOLECCOB M Pa3pabaThIBATh MEPOIPHATHS 110 UX MPETYNPEkKICHHIO
3HaTh: OCHOBBI IPOBEACHHS MEPOIIPUSTHS 10 POPHITAKTHKE TPOU3BOICTBEHHOTO TPaBMaTH3Ma U MPodecCHOHANEHBIX
3a00J1eBaHUI; OCHOBBI COOJIOICHHS SKOJIOTMYECKOM 6€30I1aCHOCTH MPOBOAUMBIX PaboOT
YMeTh: NPUMEHATh METO/Ibl KOHTPOJIS Ka4ecTBa U3AEINI U 00beKTOB B chepe npodeccHoHaIbHOMN 1eITeIbHOCTH,
HPOBOJUTH AHATM3 IIPUYUH HAPYILIECHHUI TEXHOJIIOTHYECKUX HPOLIECCOB U pa3padaThiBaTh MEPONPHATHS MO HX
HPEIyNPEKACHUIO
YMeTh: NpOBOJUTH MEPONPHATHS MO MPOPHIAKTHKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma U NPO(ECCHOHATBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOIIOEHHE YKOJIOTNIECKOH 0€30MacHOCTH MIPOBOAUMEBIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUM

Wnnexc ®opMynHupoBKa!

I1K-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1eIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN e TENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPOTIPUATHS MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 IpodecCHOHAIBHBIX 3a00€BaHM, KOHTPOJIHPOBATH
COOJIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX paboOT

Bonpocsl u 3aganus:
ba3oBbIi1 ypoBeHb

3aoaua 1
BenuuuHa mose3Horo pacxoja B MPOM3BOACTBE HM3ieius paBHa 10 Kr, OTXOJIbI
cocTaBisAtoT 25 % otr uucroro Beca. OmnpenenuTh HOPMY pacxojaa, Kod(PQUIIMEHT

HCIIOJIb30BaHUA MaTCpuralia U paCXOIlHHf/'I KO3(1)(1)I/IHI/IeHT IIpHU U3rOTOBJICHUU U3 ACIINA.

3aoaua 2

OmnpenenuTh, Ha KAaKOM MPEANPUATHH Oojee pPaLUOHAIBHO HCIONb3YIOTCA
MaTepHalibHble PECYpChl IPU M3TOTOBJIEHUHM AHAJIOTWYHBIX JAETajed ¢ OJAMHAKOBBIMU
HOpMaMHM pacxo/la, paBHbIMU 2,5 KT, €CJIM U3BECTHO:

a) OTXO/bl HA IEPBOM MpPEANPUATUHN cocTaBAroT 0,75 Kr;

0) pacxomHbIi K03 (PHUIHEHT HA BTOPOM MpEeANpHUsITHH paBeH 1,15.

3aoaua 3




W3meHuTcss A1 ypoBEeHb pPALMOHAIBHOCTH HCHOJIb30BaHUS MaTepHUalioB, €CIH
U3BECTHO, YTO B 0a30BOM TOAY YHUCTBIH pacxoJ COCTaBWJI S5 Kr, KO3()PUIMEHT
ucnoiyib3oBanus pased 0,7, a B MJIaHOBOM TOAY IMOJE€3HbIN pacxon ymenbiutces Ha 0,5

KT, CYMMa OTXO0/IOB U TOTeph yMeHbIuTcs Ha 0,15 Kr.

3a0aua 4

[IpousBojacTBeHHass TporpaMma B 0a3oBoM roay cocrtaBwia 11,5 Teic. mT.
u3zienuii. 3a cu€T yMEHBIICHHUS OTXO0I0B KO (PHUIIMEHT UCTIOIh30BaHUS YBEITUIHIICS K
koHny romga c¢ 0,8 nmo 0,85. CkOJbKO JOMOJHUTENBHBIX HU3AEIUA MOXHO OyAeT

MPOU3BECTH B MJIAHOBOM roAly Ipu 00bEME pecypcoB 6a30BOro rojaa?

3aoaua 5
Ha 1 T meramnonpokata pacxoayercs 1 130 kr u€pHoro meramna. OnpenenuTsb

pacxoaHbIi KOG GUIUEHT U KOAPPUITUEHT UCTIOTB30BAHHUS.

3aoaua 6
ITones3Hslit pacxon Marepuana Ha aetaib paBeH 30 kr. OTxozapl cocTaBisitoT 25 % oT
noyiesHoro pacxoga. Omnpenenuth HOPMYy pacxoja MaTepuana, KoddduimeHt

UCIIOJIb30BaHMSL, PACXOIHBIA KO3 (DUITHEHT.

3aoaua 7
OnpenennTh, HA KAaKOM MaITUHOCTPOHUTEIHLHOM 3aBOJie Oojiee MpOrpeccHUBHAS
TEXHOJIOTHS, CPaBHHMBAs yJCIbHBIC pACXOJbl MAaTEPHANOB Ha MOTPEOUTEIBCKUE

CBOICTBA (MPOU3BOAUTENLHOCTh TKAI[KON MAalllMHbI), TPUBEAEHHBIC B Tabue 1.

Tabnuya 1 — Hcxoouvie 0anuble 015 pacuéma y0enbHo20 pacxooa

1-i1 3aBof | 2-11 3aBOJXI
IToxa3areinn By Tkankux MammH
1-i 2-i 3-i 4-i1
ITpon3BOAUTEILHOM TKAIKOW MaIIUHEI h,
pOHIBON H 50 40 60 90
M /4
OO0BEM POU3BOICTBA TKAIKMX MAIIIUH 32 4 3 4 5
OIPENICJIEHHBIN NIEPUOT (], LIT.
Pacxon MeTaia Ha Ka)KAYIO TKAIKYIO
A AYIO TRARY 60 30 60 70
MalIuHy M, KT

3aoaua 8



Ha ckoJ1bKO IIPOIIEHTOB MOKHO YBEJIMUUTH BBITYCK MPOIYKIIUU TTPH HEM3MEHHOM
NOTPEOHOCTH B MaTepualie, e Kod(h(UIIMEHT HCIOIb30BaHUs B 0a30BOM IEPHOIE
paBeH 75 %, a B mnaHoBoM — 80 %? CyutaTh, YTO MOJE3HBIA PacXoj SIBISETCS

BEJIMYMHOU HEU3MEHHOMU.

3aoaua 9
MarepuanbHbie 3aTpaThl Ha MPOW3BOACTBO W3Nenus cocTaBisitor 60 pyo.,
cebectoumocth paBHa 80 py6. OmpenenuTs MaTepHago€MKOCTh HM3AETUS U AaTh

XapaKTCPUCTUKY NTPUMCHCHUS 3TOTO IMOKA3aTCJId Ha OTPACJICBOM YPOBHC.

3aoaua 10
OnpeneauTh YUCTYIO MAcCy JCTalld, €CIM M3BECTHO, YTO HOpPMa pacxoja paBHA

11 kr, a pacxoaubIit KodhdumueHt 125 %.

3aoaua 11

IIo ACCATH BJICKTPOCTAHIIHUAM U3BCCTHBI CIICAYIOIINUEC JaHHBIC:

Tabnuya 2 — Hcxoouvle 0anuble 0151 paciéma y0enbHo20 pacxooa moniued

["onoBOM pacxoa YCIIOBHOTO TOILIMBA Ha
DneKTpocTaHun/ Ormyck OTIIYLIEHHYIO 3JIEKTPOIHEPTHUIO, T
BapUAHT 3JIeKTp03Hep]r31/H/1 3a Tlo Hopats
TOJXL, THIC. KBT™M dakTuyeckuit a1 000 KB;.[I
1 489 759 251 054 0,5
2 43 943 41 245 0,9
3 44 254 45 975 1,0
4 8 584 9 045 0,7
5 59 430 38 140 0,6
6 54 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115 468 0,8
9 54 620 23 840 0,4
10 167 113 93 451 0,65

OnpenenuTh KaXIOM SJIEKTPOCTAHIIMU YIENbHBIA pacxon torumBa Ha 1 000
KBT'4 OTnyIlIEHHOH AJIEKTPOIHEPTUU U 3KOHOMUIO (Tepepacxoi) TOIUIMBA Ha r010BOM

OTILYCK JIEKTPOIHEPTHUU.



3aoaua 12

JIBa MIpeANpPUATHS BBITYCKAIOT OJJMHAKOBOE KOJIMYECTBO aBTOMOKPBIIICK. OOIHii
pacxoj pe3uHbl Ha IPOU3BOJICTBO ABTOMOKPHIIICK Ha repBoM npeanpustund — 1 200 T.
[Ipu sToM moTepu pes3mHBl cocTaBisAsoT 15 % oT uucroro pacxoma. Ha BTOpOom
MPEANPUITHN OOLTUH pacXo] pe3uHbl HIke Ha 50 T, a YUCTHIM — MeHbIe Ha 5 % 10
CPaBHEHHUIO C COOTBETCTBYIOIIMMH ITOKA3aTSIISIMK IEPBOTO npeanpusatus. CpaBHUTH

K03 (ULUEHTHI TOTEPh PE3UHBI HA TUX MPEATPUATHSIX.

[ToBbILIEHHBI YPOBEHD

3aoaua 1

OOumii pacxoa MeTayla Ha TPOM3BOACTBO maptuu jaeraneid — 60 1. IIpu 3Tom
norepu coctaBistoT 15 % oOmero pacxoma. B pesynapTare MeponpuaTHd 1O
MOJICpPHHU3AIMH IPOU3BOICTBA A0COJIIOTHAS BEJIMYMHA ITOTEPh METajllla CHU3MTCS Ha 15 T
(00BEM MPOM3BOACTBA W YMCTHINA PAcXoJ METa/Ula Ha OJHO W3JCIIUEC HE YMEHBIIIAIKCH).

CpaBHI/ITB KOS(b(l)I/IHI/IeHTBI HCIIOJIb30BAHHWA MCTAJJIA 10 U ITOCJIC MOJACPHU3AINU.

3aoaua 2

[Tpon3BOJCTBO MOXKET OBITH OCYILIECTBICHO JIBYMS TEXHOJIOTHUSMH: IIPU IEPBON —
YHCTBIA PACXOJ AEKTPoIHepruu coctapisieT 750 kBTu, motepu anekrposHepruu — 30 %
YKCTOrO pacxojia; JApyras TEXHOJIOTHS TpEIroiaraeT yBeJIMYEHHUE YHUCTOrO U OOIIero
pacxoja 3iekrposHepruu Ha 110 kBTu mo cpaBHeHuto ¢ nepsoid. Kakas TexHOmorus

BBII'OJHCC C TOYKU 3PCHUA COKPAILICHUA HOTepB?

3aoaua 3
Onpenenure NpUMEpPHBIA pa3Mep SKOHOMHUM MeTalyla B OJHOM M3 OTpaciei
MalIMHOCTPOEHHUSI, eclii u3BeCTHO, 4To B 2011 roxy e€ mpeamnpusitusi npousBeayT 120

TBIC. MAIlIMH CO CPCAHUM YIACIIbHBIM PACXO0A0M MCTAJIJId HA MAallIUHY 2,2 T.

Tabnuya 3 — Hcxoousie Oannvie 015l pacuéma pasmepa SKOHOMUU Memaiid

HaumenoBanue Koaddpunment
Yucrasg macca Beanunna 0TXx0/10B,
HUCIOJIL30BAHHOTO [MOJIEZHOTO N
0 JeTajiei, Kr KT
MeTala HCITOJIb30BaHus, %
UyryHHOE TUTHE 75 2 200 900
CrajibHOE JTUTHE 70 1000 480




Crans:

- JINCTOBAs 68 500 300
- IPyTKOBast 74 425 120
- B CIIUTKaX 12 490 140
bponsza 90 35 4

Cnucox quTepaTypsbl, peKOMEHyeMblii K MCI0Ib30BaHUIO 110 JaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

Kynpun, b. Y. DnextpocHabxkenre MpoMbINIUICHHBIX Ipeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupusr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3aIUThl OKPYKAIOIICH cpebl : yueb.mocobue / A.
I'. BeromkuH. - M. : Bricur.mk., 2008. - 639 c.

JlonoJHUTEIbLHAS JINTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOMIEH CpeIbl B
XUMHUYECKOH poMBIIUIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonoga, H.B. ®unaesa. - Kyitosimes : Apuai. ud-1, 1981. - 116 c.

Backakos, A. I1. HerpaaunuoHnHbie 1 BO30OHOBIsIEMbIE HCTOYHUKY dHepruu [ Tekct] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013.-366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTerckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIUAIMU dJICKTPOHHBIX OHOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTyeckoe 3anaTHe 5. HopMupoBaHue pacxona u MyTH IJKOHOMHMH MeTAJLIOB H
CILUIABOB B NPOMBILLICHHOM NPOU3BOJACTBE
Henp 3aHATHSA: U3YUUTh TEOPETUUYECKUE MOJOKEHUS 10 TEME 3aHATHS.

3HaHMA M YMeHUs1, IpHodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUSI TEMbI
3HATh: METOJbl KOHTPOJISL Ka4€CTBa PI3II€IIPlﬁ ¥ 00BEKTOB B C(i)epe Hqu)eCCHOHaHBHOfI JACATCIIBHOCTH, OCHOBBI aHAJIN3a
NpUYIUH HapyHleHI/Iﬁ TCXHOJIOTUYECKUX IMPOLECCOB U pa3pa6aTI)IBaTI) MEPONPUATHA ITO UX TPEAYIIPEIKICHUIO

3HaTh: OCHOBHI HNPOBEACHUS MECPOIIPUATHS 110 HpO(i)I/IJIaKTI/IKe MIPOU3BOJACTBEHHOI'O TpaBMaTu3Ma U HpO(i)eCCI/IOHaHI)HI)IX
3360HeBaHHﬁ; OCHOBBI CO6JIIOII€HI/I$I 9KOJIOTMYECKON 0€30MaCHOCTH IPOBOAUMBIX pa60T

Ymers: NPUMCHATb METOAbl KOHTPOJIS Ka4eCTBa 12631 (1717871 00BEKTOB B C(bepe HpO(i)eCCPIOHaJILHOﬁ JACATCIIBHOCTH,



https://openedu.ru/

MPOBOJUTH aHAIN3 IPUYMH HAPYIIEHUH TEXHOJIOTHUECKUX TPOLIECCOB U Pa3pabaThIBATh MEPONPHUATHS IO HX
IpeTynpeKASHUI0

YMeTh: NpOBOJUTH MEPONPHATHS MO MPOPHIAKTHKE TPOU3BOACTBEHHOTO TPaBMaTH3Ma U IIPO(ECCHOHAIBHBIX
3a00s1eBaHUi, KOHTPOJIUPOBATH COOJIOACHHUE KOIOTHUECKON 0€30MacHOCTH MPOBOAUMBIX paboT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIIUM

Nupexc DopMyJIUpPOBKa:

I1K-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1eIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOUTH aHAIN3 IPUUUH
HapyLICHUHA TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPEAYNPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHSA MO TPOPUIAKTUKE IPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00IeBaHM, KOHTPOIHPOBATH
COOJIIOJICHHE YKOJIOTHYECKOHM 0€301MacHOCTH MPOBOUMBIX paboOT

Teoperuyeckas 4acTb
Hopmuposanue pacxooa wiuxmoewvix Mamepuaios 6 TumeiHom npou3e00cmee

B wu3penusx MammHOCTpoeHHS U MeTaimnoodpaboTku okono 50 % roroBbIX
JieTajel MpencTaBisItoT COO0 OTIMBKH.

B nuTeiHBIX mexax MAaIlIMHOCTPOWTENHHBIX 3aBOJIOB TOJYYarOT KaK TOTOBBIC
JIeTay, TaK U 3aroTOBKU. [Ipy COBpEMEHHON TEXHOJIOTUW JTUTEHHOTO MPOU3BOJICTBA
MO’KHO M3TOTOBJISITH 3arOTOBKH HYXXHBIX (POPM M pa3MepoB, OMU3KHX K popmaMm u
pasmMepaM roTOBBIX JETaJEH.

OcoOeHHOCTH  HOPMHUPOBAHHS  pacxoja  MaTepualioB Ui JIMTEHHOTO
MIPOM3BO/ICTBA MAIIMHOCTPOUTEIBHBIX MPEANPHUATHIA CBSI3aHBI C €r0 YeThIPEXPa3HBIM

XapakTepoM (PUCYHOK 1).

3arpy3ka HIMXThI B
TUTaBUJIBHBIN arperar

'

[InaBaeHue MUXTHI

[Tony4yenue KuaKoro
MeTaJlJIa HY>KHOTO
XUMHUYECKOTO COCTaBa

v

PoznuB xuakoro merasmia B
hopmbI

O6pyOka, OYUCTKA U
MOJIYYCHUE TOTHOW OTJIMBKU

Pucynok 1 — CxeM [TOJy4YEHUS] OTIUBOK




Maccy OT/IMBKH, JUTHUKOBOM CHCTEMBbI W MpPHUOBUIEH OIpeAesnstoT ONBITHO-
IIPOU3BOJCTBEHHBIM METOJOM. [IpHu 3TOM KONIMYECTBO OAHOBPEMEHHO B3BEIIMBAEMBIX
JieTaneil 3aBUCUT OT MACChl KaX10W JeTaju.

[IporpeccuBHBIE TEXHOJOTHYECKHUE MPOLIECCH U3TOTOBICHHS JTUTEUHBIX (OpM, IO
CPaBHEHHUIO C CYXMMH TecuaHbIMU (pOpMaMH, UMEIOT 3HAUYUTENIbHYIO SKOHOMHYECKYIO
apdextuBHOCTh. Tak MUTHE B (HOpMBI U3 OBICTPOTBEPHACIOIIUX CMECEH IMO3BOJISET
CHU3UTH Tpyno3arpaTsl Ha 1 T nuThs Ha 25 %, Maccy oTauBoK — Ha 10 %, npunycku Ha
MeXaHU9eCcKyto 00paboTky — Ha 50 %.

[logeTanbHbie HOPMATHBBI yrapa MpU IUJIABKE METAIJIOB 3aBUCAT OT MapKu
CILIaBa U IJIABHJIBHOTO arperara.

HopmatuBrasi 6a3a pacXOJHBIX JIMTEWHBIX MAaTEPUAIOB COCTOUT U3 TEXHHUKO-
HPKOHOMHYECKHX TTOKa3aTeJIed TMPOU3BOJCTBA JINThs (OalaHC JHTHs), HOPM pacxoja
METaJUIMYECKON MMXTHl Ha 1 T TOJIHOTrO JIUThS M HOPM PacCXo/ia BCIOMOTATEIbHbBIX
OTHEYIOPHBIX U APYTUX MaTEPHUAJIOB.

N3meputenem pacxona TUTEHHBIX MaTepUanoB SBIsAETCS 1| T roAHOrO JUThs, 1 T
KUAKOW cTamu, | T 0O0pabOTAaHHOTO JHTHS, BBHILIABISEMOTO C IMOMOIIBIO JTaHHON
MOJEIbHON OCHACTKHU.

TexHOMOTHYEeCKU IMPOLECcC ONPENENICHHs HOPMBbI pacxola COCTOUT W3
CIEAYIOIIMX JTAIOB:

[lepBhIif dTalm — OmpeneneHue MoAeTATLHO-CIIeTU(UIIMPOBAHHON HOPMBI pacxojia

CBIPbSl Ha M3/IeNTUe 10 hopMyIe
M:)fC.M. = Z‘MZ.OWZ]Z. + Mﬂum‘ -n, (12)

rae M., —Macca )KHIKOro MeTajljia Ha U3JIe/ue;
M. .., —Macca rogHBIX OTIIMBOK;
M ,.,m — Macca INTHUKOBOM CHCTEMEI;

N — KOJIMYEeCTBO OJTHOMMEHHBIX JIeTalel B U3ICIIHU.

BTO[!Oﬁ 9Tall — OIPCACIICHHUC MACChl MCTAJIJIO34aBAJIKM Ha H3ICIINC B PaA3pe3C

MapoK CIJIaBOB 1o popmyre



M
M :
100 100

rae o — Ko3hOUIIMEHT, YYUTHIBAIOIINKN Opak JeTaliei;

L — k03D DUIHMEHT, YINTHIBAIONIHI O€3BO3BPATHBIE OTXOIHI.

T[!eTI/Iﬁ 9TaIl — OIIPCACICHHUC Cpe,HHeB?)BeHIeHHOﬁ HOPMBI pacXxoJa IMHUXTOBBIX

MaTepuasoB Ha 1 T rOAHOTO JUTHs 1O hopmyIie

H :(ZMLB@'X.HZB@.)
1m 2.oma. (100 ] ZM 'Husa.) ' (14)

rne 11, — T1an npou3BOACTBA U3/ICIUH;

X — ynenbHbIN BEC JAHHOTO MIMXTOBOTO MaTepHalia B IIUXTE.
Memoouueckue ykazanus no pacuyémy Hopmbl pacxo0a KOMNOHEHMO8 UUXMbl

Macca metannuyeckoi 3aBaiku (M) ckilaibIBaeTCs U3 CIAEAYIOMINX SJIEMEHTOB:

M=M,k

1

. + Me.o. + M6.n. ) (15)

rane M,,,, —Macca rogHOM OTIUBKH, KT
M, ,. — Macca Bcex BO3BPATHBIX OTXOJI0B, IPUXOASIIMXCS HA OAHY OTIUBKY, KT

My, —macca 6e3BO3BPaTHBIX IMOTEPb.

Maccy metammueckoil 3aBanku (M) MOXXHO ONpENeNuTbh W 1O CIETyrOIIeH

dbopmyne
M = Mmcm + M6.n. ) (16)

rae M,,.,, —Macca )KUJIKOTO MeTalia, 3aJIUTOr0 B (DOPMBI;

Macca xuakoro metamia (Kr) BKIIOYaeT:

M=M,, +M, +M, +M, +M,_, (17)

dem.



rae M., — Macca IeTanu 1o YepTEKHBIM pa3MepaM;
M,,, — macca meTania Ha IPUITYCKH;
M,,,,. — Macca MeTajljia Ha JJUTHUKH U TIPUOBLIH;
M, — macca GpakOBaHHBIX OTJIMBOK;

M, —macca MeTajia Ha CIUBBI, CIUIECKH, 3aIUBBI.

OOBIYHO BO3BpPATHBIC OTXOAbl H 663BO3BpaTHI>Ie IIOTCPpU BbIPpAKAKOTCA B
MMpOHCHTAX K MAaCCC MCTAJJIO3aBAJIKU. B sTom clydac mMacca METAJIJIMYECKON 3aBaJIKU

ompeeNsaeTcs Mo cleayoiei popmyne

M -a M -b

M=M_ + + ,
en 1 7100 100 (18)

TJie 8 — BO3BPATHBIEC OTXOABI (JINTTHUKH, IPUOBLTH, OpaK u /p.), B % K Macce MeTayI03aBaJIKy;

b — ©6e3Bo3BpaTHBIE TOTEPH, B % K Macce METAIIO3aBAJIKH.

Hopma pacxoma KOMIOHEHTOB HIMXTHI OMPEAEIISETCS 10 PopMyIam:

a) B COCTaBE METAJNIO3aBAJIKHU:

H; =-——=, (19)

rae M — macca MeTanjio3aBaliKu;

Ii — IPOIICHTHOE CO/IepIKaHKe I-ro KOMIOHeHTa B muxTe (%).

0) Ha | T rOAHBIX OTJIHUBOK:

(100-M -r.)
Hi=——" (20)

omi.

Koaddumment Beixoma roguaoro juths (B, ) onpenensercs no popmysie



B = # 100%, (21)

Bonpocsel u 3aganus:
ba3oBb1i1 ypoBeHb
1. B uém cyTh METOAMKM OIpEACTCHUS HOPM pacxojia JUCTOBOTO METaJlIo-

MpoKaTa NPy UHAWBUIYATBHOM U TPYIIIOBOM packpoe?

2.  Omnpenenure MOPSAIOK pacdyéTa HOPM pacxoja COPTOBOTO IIpoKaTa IpH
MEXaHHYeCKOor 00paboTKe.

3. Jlaiite ompejeiieHUs TOHATHHA «OTJIMBKA», «IIUXTa», «METAJII03aBaJIKay,
HCIIOJIb3YEMBIX B JIUTEMHOM ITPOU3BOJICTBE.

4. Kakue MarepuaibHble PECYpChl BXOJAT B COCTaB METAIO3aBAJIKU IPHU
MPOU3BOACTBE JIUTHIX 3aTOTOBOK?

5. TlepeuncnuTe OCHOBHBIE BUIbI IUThSI M OXaPAKTEPU3YUTE KaXKIBIA U3 HUX.

6. Omnpenenure MOPSAOK pacuéra HOPM pacxoja MeTauia B JHTCHHOM
IIPOU3BOJCTBE.

7. Kakue cocTaBismOIIME BXOISIT B HOPMY pacxojila MeTalila B Ky3HEUHO-

HITAaMIIOBOYHOM MPOU3BOJICTBE?

[ToBbILICHHBI YPOBEHD

1.  Yro BXOAWUT B HOHATHE «OTXOJbl U MOTEPH» B Ky3HEUHO-IITAMIIOBOYHOM
npousBocTBe? Kak ux onpenenstor?
2. B uéMm cyTh METOIMKM HOPMHUPOBAHUS PAacXoj]ia METajula Ha M3TOTOBJICHHE

JeTajiell Ipu KOBKE U IITaMIIOBKe?

CHnuCcoK JuTepaTypbl, pEKOMEHAYeMblil K HCIIOJIb30BAHUIO 110 TAHHOM TeMe
OcHoBHas1 JInTEepaTypa:

Kynpun, b. Y. DnextpocHabxxenre MpoMbINIUICHHBIX Tpeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3aIUThl OKPYKAIOIIEH cpebl : yueb.mocoodue / A.
I'. BeromkuH. - M. : Beicur.mk., 2008. - 639 c.

JlonoJHUTEbLHAS JINTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOMIEH CpeIbl B
XUMHUYECKOH pOoMBIIUIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonoga, H.B. ®unaesa. - Kyiiosimes : Apuan. uH-1, 1981. - 116 c.

Backakos, A. I1. HerpagunuoHnHbie 1 BO30OHOBISIEMbIE HCTOYHUKY dHepruu [ Tekct] : yueo.



/ A. I1. backakos , B. A. Mynu. - M. : Ul BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBIH KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHnit u opranuzaruit CKOO
4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTuyeckoe 3ansaTue 6. HopMmupoBanue pacxoga u myTH IKOHOMHMHU MeTAJLIOB H
CIIABOB B MPOMBINIJICHHOM NMPOU3BOACTBE (MPOI0JIKEHUE)
Heapb 3aHATHSA: U3YYUTH TEOPETUUECKUE TMOJOKEHUS 10 TEME 3aHATHSI.

3HaHMs U YMEHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbl
3HaTh: METO/BI KOHTPOJIS KauecTBa U3/ieiuii 1 00beKTOB B cepe npodecCHOHaNbHON e TEeNbHOCTH, OCHOBBI aHAIN3A
HNPUYMH HAPYIICHUH TEXHOJIOIMYECKUX MPOLECCOB U pa3padaThiBaTh MEPONPHUATHS 110 MX IIPEAYIPERICHUIO
3HaTh: OCHOBBI IIPOBEACHUS MEPOIPHATHS MO NPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMAaTH3Ma H NIPO(ECCHOHATIBHBIX
3a00J1eBaHUi; OCHOBBI COOJIOICHHS YKOJIOTMYECKOM 0€30I1aCHOCTH MPOBOAUMBIX PaboOT
YMeTh: NPUMEHATH METO/Ibl KOHTPOJIS Ka4ecTBa U3ACNINI U 00beKTOB B chepe npodeccHoHaIbHOM 1eITeIbHOCTH,
HPOBOUTH AHAIM3 IIPUYUH HAPYILIECHHUI TEXHOJIOTHYECKHX MPOLIECCOB U pa3padaThiBaTh MEPOIPHATHS 0 HX
MIPERYNPEKICHUIO
YMeTh: NPOBOAUTH MEPOIPHATHS 10 NPOGHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOIIOEHHE YKOJIOTHIECKOM 0€30M1acHOCTH ITPOBOAUMEBIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHI U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IIK -14 YMEHUEM MTPOBOJIUTH MEPONPHUATHS TTO MPOGUITAKTHKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma H MPOoECCHOHATFHBIX 3a00JICBaHH, KOHTPOJIMPOBAThH
cO0JII0JICHHE HKOJIOTHYECKOM 6€301MacHOCTH MPOBOIUMBIX paboT

Bonpocsl u 3aganus:
ba3oBblii ypOoBEHb

3aoaua 1

OnpenenuT HOPMY pacxojia IIMXTOBBIX MAaTepUaloB Ha H3roroBieHue 20
OTJIMBOK ¢ 00muM yepHOoBbIM BecoM 800 kr. MicxoiHbIe AaHHBIE:

1. Bec nutHUKOB U nipuObUH — 180 KT.

2. besBosBparnbie oTepu — 3 %.
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3. BosBparnsie notepu — 5 %.
4. bpak -2 %.
5. Peuent muxThl:
a) uyryHHbIN J10M — 40 %;
0) cranpHOM oM — 8 %0;
B) 4yryH 3epkaibHbiii — 30 %);
T') TUTEHHBIH KOKCOBBIN UyTryH — 15 %);
1) ¢heppocummmmii — 2 %;

€) BO3BpaTHbIe 0TX0AbI — 5 %0.

3aoaua 2

OmnpenenuTs HOPMY pacxoja MKUXTOBBIX MaTepUAIOB HA MApTUIO AeTanei u3 18
IITYK ¥ BBIXOJ TOAHOTO JIUThS, a TaKKe€ HKOHOMHUIO MaTepUalOB B pPeE3yJabTaTe
BHEAPEHUS] OPTaHM3AIMOHHO-TEXHUYECKUX MEPOIPHUATHIA Ha OCHOBE CIEYIOUINX
UCXOJIHBIX JTaHHBIX:

1. CymmapHblii 4epHOBOI BEC OTIMBKH cocTaBisieT — 820 Kr.

2. Bec nmuTHUKOB M IpUOBLTH — 228 KT.

3. CocraB muxTsl (B %):
a) JUTEHHBIA KOKCOBBIN uyryH — 18,0;
0) crampHOM J0M — 10,0;
B) ¢eppocunuiuii nomeHubii — 0,7;
r) YyryH 3epKanbHbIil — 4,0;
1) YyTYyH JIOM 3€pKaJIbHBIA U BO3BpAaTHBIE OTXO0bI — 47,3;
be3Bo3BpaTHbIe oTEpU — 5 %.

bpax mutes — 4 %.

o 0 bk

[Tpoune Bo3BpaTHbIe OTEpH — 3 %0.
B  pesymbrate BHeApeHHWS ~ OpPraHU3AIMOHHO-TEXHHYECKHX  MEPOIPUSTHI
0e3BO3BpaTHBIC TOTEPH CHUZUIIUCH 110 4 %, Opak U podne BO3BPATHbBIE OTXO/bI 10 5 %o,

BEC JIMTHUKOB U nipuObLieit Ha 20 %.

3aoaua 3
OnpeneanuTh HOPMY pacxoja IIMXTOBBIX MaTepPHAIOB Ha 1 T TOJAHOTO JIUThS Ha

OTIIMBKY JieTaniel u3 ceporo uyryHa mapku CY20, ucnosb3ys 1aHHbIe TaOIUIIbI 4.

Tabnuya 4 — HcxooHwie OanHble 05l pacuéma HOpmbl pacxo0a WUXIMOBLIX MAMepUaios



Bapuant

Hoxasarex 1121314567 8 9 |10
Macca oxnoi otnuBku, kr | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
Macca JMTHHIKOBOI 8 |10 12|14 |15 |15|16 | 20 | 20 | 20
CHUCTEMBI, KT
besBo3BpaTtHbie otxonbl, % | 8 | 10 | 12 | 14 | 15 | 16 | 14 | 15 16 14
bpak, % 1 1 2 13145 |6 3 4 5
KonuuecTBo aeraiei, mr 20| 25|30 (35|40 | 45| 40 | 40 20 25

[IIuxTa npuHATa CIENYIOLET0 COCTaBa, Y%o:

a) nutenHsid gyyryH — 30,

0) mepenenbHbI 9yryH —11;

B) 3€pKaJbHbIA YYI'yH —

7

I') JIOMEHHBIA YyT'yH — 5;

1) JIOM YTJIEPOJIUCTHIX CTaien — 32;

€) BO3BpAaT COOCTBEHHOIO MPOMU3BOACTBa — 15.

3aoaua 4

Paccunrath HOpMY pacxolda MHUXTOBBIX MATCPpHUAIOB OO KW IIOCJIC BHCAPCHUA

OpPraHn3allMOHHO-TCXHUYCCKUX MCpOHpHHTHﬁ, d TaKXC JBKOHOMHIO MCTaJllla IIPpH

npousBoAcTBe 1 000 mryk neraneit. Bec kaxaoi oTiauBky Ha Jetaib paBeH 400 kr,

6e3B03BpaTHbIe NOTepU paBHbI — 8 %, Opak — 4 %. Penent muxtel (B %) npuBenéH B

Tabmure 5.

Tabauya 5 — Peyenm wiuxmul 0Jis1 pacuéma HOPMblL pacxood

HanmeHoBaHME KOMITOHEHTOB Bapuant
1 2 3 4 5 6 7 8 9 | 10
1. JIutelinblii uyryH JI-1 28 | 26 | 20 | 25 | 27 | 25 | 24 | 23 | 27 | 26
2. Jlureitnsiit uyryn JI-2 10 | 11 | 20 | 15 | 11 | 13 | 14 | 12 | 11 | 12
3. Ilepenenbusblii uyryn 11-1 10 | 10 | 10 | 10 | 10 | 9 5 8 | 14 | 13
4. KoBkuit uyryn K430-6 1 2 1 3 1 3 B 4 7 2
5. lomeHHBIH GeppOoCHTHITIIT 3 4 3 2 3 5 3 3 3 3
6. Jlom yriepoaucTsIx cTajien 18 | 19 | 16 | 20 | 18 | 15 | 20 | 31 | 15 | 18
7. CoOCTBEHHBIC BO3BPATHBIC 30 128 130 | 25 | 30 | 30 | 29 | 19 | 24 | 26
OTXOJIbI
HUroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3aoaua 5

Ompenenutb HOPMY pacxoja IIMXTOBBIX MaTE€pPUAIOB HA U3TOTOBJICHUE

KOJIEHYaTOro Bajla U3 ceporo yyryHa. OTiiMBKa Baja IpOU3BOAUTCS B 3eMit0. Penent

MINXTHI PUBEIEH B TabIUIE 6.



Tabauya 6 — Peyenm wixmor (%)

HaumenoBanue Bapuant

KOMIIOHCHTA 1 |2 ]3[4 ]5][6 ][] 7][8]9]10
1. UyryH nuTeiiHbIi 42 | 40 | 41 | 39 | 35 | 37 | 45 | 41 | 46 | 43
2. JIoM cTaspHOM 125[145|135[185|195]155|115|13,0|10,5|120
3. JIoM 4yryHHBIH
TTOKYTIHOM ¥ BOIBpAT 43,4 | 434|434 (40,4 | 434|454 | 41,1439 414|429
COOCTBEHHOTO
POM3BO/ICTBA
4. Deppocumuiuii 0909 1 | 1 |12|12]09]|08|07] 1
JOMEHHBIH
5. KoBkuit uyryn 1212 (11|11 09|09 |12 |13 |14 |11
HUroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
YucTeIl BEC OTIIMBKH, KT 60 65 62 61 63 67 66 31 32 39

JlutHUKKM W TpUOBLIM cocTaBIAOT 25 % or Beca ommBku. [lpumycku Ha
MEXaHHYECKYI0 00pabOTKy OTJIMBOK COCTaBISIOT 8 % OT Beca TOTOBOM JETallH.
Bosspatnsie notepu — 6 %, 6pak — 5 %.

PaccuntaTh SKOHOMMIO MeTa/yla OT 3aMEHBI JHUTbSI B 3€MJI0 00OJIOUYKOBHIM
auTheM. Bec neranu octaBasncs npexxHUM. Bec TUTHUKOB U MpUObLIEH COKpaTHIICS 10
12 % ot Beca OTJIIMBKH, IPUITYCKH HA MEXaHUUYECKYI0 00pabOTKy COKpaTHIHCh A0 5 %,

0e3Bo3BpaTHBIC TOTEpHU — 110 2,5 %, Opak — 10 1 %.

[ToBbILICHHBI YPOBEHD

3aoaua 1
OnpenenuTs MacCy METAJUIO3aBAIKH HA M3JICNIME A TPH Macce YKHIKOTO MeTajlia

paBHoit 180 KT 1 cymMMe BCeX TEXHOJOTHYECKUX OTXOJIOB U TIOTEPh JTUThs He Oonee 21 K.

3aoava 2
Paccumntath BO3BpaT COOCTBEHHOTO MPOU3BOACTBA JINTEHHOTO 1leXa Ha JeTanb b B
MPOLEHTAX OT METAUIO3aBAJIKM U B Macce MPHU M3BECTHBIX BBIXOJI€ T'OJHOTO JIUThS —

77 %, TEXHOJIOTMYECKUX OTXOJAaX U MOTEPSAX paBHbIX 5 % u Macce neranu — 3,3 Kr.

3aoaua 3
OnpenenuTh CTEIeHb UCIOIB30BaHUS ChIPhS, €CJIM M3BECTHO, YTO COJIEpKaHUE B

HEM YnCcTOrO MeTaia coctapisieT 32 %, a ko3 duiueHT Bpixoaa roguoro — 28 %.

Cnucok JmTepaTypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 JAHHOW Teme




OcHoBHas1 JInTEepaTypa:

Kynpun, b. Y. DnekTpocHabxkenre MpoMbIIUICHHBIX Ipeanpusatuii: yueo. / b. . Kympun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3aIUThI OKPYKAIOIICH cpefbl : yued.mocobue / A.
I'. BeromkuH. - M. : Beicur.mk., 2008. - 639 c.

JlonoJHUTEIbLHAS JINTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOMIEH CpeIbl B
XUMHUYECKOH pOoMBIIUIEHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonogra, H.B. ®unaesa. - Kyitosimes : Apuai. ua-1, 1981. - 116 c.

Backakos, A. I1. HerpagunuoHnHbie ¥ BO30OHOBIsIEMbIE HCTOYHUKY dHepruu [ Tekct] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : U/l BACTET, 2013.-366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — DBC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

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

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

TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.
INNPAKTUYECKOE 3AHATUE 7. HOPMUPOBAHUE PACXOJA METAJIJIA

HA ITPOU3BOJACTBO IIOKOBOK
Lesb 3aHATHA: U3YUUTh TEOPETUUECKHE MTOJIOKEHUS [T0 TEME 3aHATHUS.

3HaHMs U YMEHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMS TeMbl
3HaTh: METOJbI KOHTPOJISI KauecTBa U3/IeHil 1 00BEKTOB B chepe IpoheCcCHOHAILHON ASSTEILHOCTH, OCHOBEI aHAIIN3a
HPUYUH HAPYIICHUH TEXHOJIOIMYECKUX MPOLECCOB U pa3padaThiBaTh MEPONPHUATHS 110 MX IPEAYIPERICHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS 1O NPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma U IIPO(ECCHOHATIBHBIX
3a00J1eBaHNi; OCHOBBI COOJIIOICHHS SKOJIOTMYECKOM 6€30IacCHOCTH MPOBOAUMBIX PabOT
YMeTh: NPUMEHATH METO/IbI KOHTPOJIS Ka4ecTBa U3ACNIHI U 00beKTOB B chepe npodeccHoHaIbHOM eI TeIbHOCTH,
HPOBOUTH AHAIM3 TIPUYUH HAPYILICHHI TEXHOJIIOTHYECKUX HPOLIECCOB U pa3padaThiBaTh MEPONPHATHS MO HX
MIPERYNPEKICHHIO
YMeTh: NPOBOAUTH MEPOIPHATHS 10 NPOPHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOTIOEHHE YKOJIOTNIECKOM 0€30MacHOCTH MIPOBOAUMEIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHUEM MPUMEHSTh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO
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IIK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOGUITAKTUKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma U MpopecCUOHATBHBIX 3a00JICBaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHHE DKOJIOTUUECKON 0€301aCHOCTH TPOBOIUMBIX PadboT

Teoperuyeckas 4acTb
[ToKOBKM M IITaMIIOBKH MOJIYYAOTCS MYTEM JABJIEHUS METAJUIA B TOPSYEM WIIU

XO0JIOAHOM COCTOAHHMHU HA PA3JIMYHOM KY3HCUHOM O60py,I[OBaHI/II/I.
OCHOBHBIE 3Tallbl TEXHOJOTHYSCKOTO Inponecca moJIiydcHus ACTalId U3 ITOKOBKH

HJIN IITAaMITOBKH ITPCACTABJICHBI HA PUCYHKC 2.

cX0aHbII o Tonyuenue | | M3roroBnenue .| O6paboTKka MOKOBKH
MaTtepuan 3aTOTOBKH IOKOBKH IIPH WIIH IITAMIIOBKH B
IITAMIIOBKE MEXaHUYECKOM LIeXe

" IOJIYYCHHC ACTAIN

PI/ICYHOK 2 — OCHOBHBIC ATaIbl TEXHOJIOTHYECKOTO mnmponecca nmoJrydCHusda ACTain U3

IIOKOBKH HWJIM IITAMIIOBKH

[Ipu ompenenennn HOpPM pacxoja MeTalla B Ky3HEUHO-IIPECCOBOM
MPOU3BOJICTBE MCXOJHBIMU JAHHBIMHU SIBISIOTCS: KOHCTPYKTOPCKO-TEXHOJIOTHYECKAs
nokymentauusi: 'OCTe1, OCTrb1, HOpMBI, TY; HOpMAaTUBBI TEXHOJIOTUYECKUX MOTEPD;
TAOJIUIBI  Pa3MEPOB KAHABOK W INTAMIOBOYHBIX YKJIOHOB TIPU IITAMIIOBKE;
MPENCKYpaHThI LIEH Ha METaJL.

OmnpeneneHre HOPMBI pacxoja MeTajljla Ha M3TOTOBJIEHHUE JAeTajell CBOOOIHOMU
KOBKOM WJIM INTAMIIOBKOM 3aKiIOYaeTcs B pacu€Te pa3sMepoB U MAacChl MCXOJTHOM
3arOTOBKH.

B Hopmy pacxoma wmeTtamsia mpu 3TOM BKIIIOYAIOTCS Macca MOKOBKH WIIU

MTAaMIIOBKH, a4 TAKXKEC 3arOTOBUTCIBHBIC U TCXHOJOTHYCCKUEC OTXOAbI MCTAaJljia.
H, =M, +M,, +M,, +M_ (22)

rae M, — Macca OKOBKH;
M, , —mMacca 3arOTOBUTEIIBHBIX OTXOJIOB WJIH ITOTEPh METAJLIA;
M, , —Macca TEXHOJOTHYECKHX OTXO0B IIPH KOBKE MJIH IIITAMITOBKE;

My — Macca MCTaJllia, TCPACMOI'O Ha yrap 1npu HarpeBc 3aroOTOBKHU.




Macca nokoBKu orpezensercs no Gopmyiie

M =M +an.+Maon_+MH, (23)

odem.

rae M., — Macca 4epTéxHOM (YMCTON) IeTalu;
M, — macca MeTaju1a Ha IPUITYCKH;
M ,,, —Macca MeTaljia Ha JOMYCKH;

M, —macca MeTaiia Ha HaITyCK, €CJIM OH MPEAYCMOTPEH TEXHOJIOTMYECKHUM TIPOLIECCOM.
Hopmuposanue pacxooa memanna npu c60000HOI KOGKe

NcxonaHbiMu 3arOTOBKAMU TPU H3TOTOBIEHUU JI€Tajedl METOAOM CBOOOIHOM
KOBKH MOTYT CIIYXHUTb:

a) CTaJbHBIC CIUTKH;

0) mpokar.

Ecam wucxomgHO¥ 3aroToBKOM CHYXHUT CIWTOK CTajdd, TO OOBEM CIHUTKA,
HEO0OXOAUMOTO /JI U3TOTOBJIEHUS AETAIH METOJOM CBOOOTHON KOBKH, ONPEAEIACTCS

no ¢popmyne
V=V +Vnp5. +V, +V06p_ +V, +Vy, (24)

rae V, — 00bEM IIOKOBKY;
V,p6. — 00BEM 00pydaeMoii TPHOBLTEHOM YacTH CITUTKA, paBHbIH 2025 % Macchl CITHTKA;
V., — 00B6EM 06pyOaeMoOii TOHHOM YaCTH CIMTKA, paBHBIN 5—7 % MacChl CIINTKA;
Vo6p. — 00bEM MeTaIIa Ha 00PYOKH;
V, — 00béM MeTasIa Ha BBICEUKH (BBIAPHI);

V,, — 00Bém MeTamTa Ha yrap (3aBHCHT OT CII0c00a HarpeBa).

Macca cnuTka (KI) pacCUMTBIBa€TCd yMHOXEHUEM ero oO0béMa Ha TJIOTHOCTb

MCeTalia:



V., -q)

M, =~
n = 1000 (25)

3
rje (] — IIOTHOCTh MEeTaJlIa, I/CM .

Ecnm 3 cnuTka M3roTOBIISIETCS OJHA MOKOBKA, TO HOpMa pacxoja Meramia (Kr)
OyJIeT paBHa Macce CIUTKA:

H,=M,,, (26)

Ecau u3 cimTKa U3roTaBIMBAETCS HECKOJBKO OJWHAKOBBIX IIOKOBOK, TO HOpMa
pacxoga Ha OAHY ACTaJIb OIIPCACIIACTCA:

_ Cll
H, =—:%=, 27)
riae N — 4uciio IOKOBOK.

MeTo1oM KOBKHM [I€TaJM 4Yallle BCEro0 H3rOTaBIMBAIOTCS M3 mpokara. Hopma
pacxoma MeTajaja B O3TOM CJlIydyae CKJIQJbIBAaETCS M3 MacCChl TEXHOJOTMYECKOU
3aroTOBKHU M 3arOTOBUTEILHBIX OTXO/IOB.

Hp = M3a2. + M3.0.’ (28)

rae M,,. — Macca 3aroTOBKH;

M, — macca 3aroToBUTEIBHBIX OTXOJIOB Ha OOPYOKHM KOHIIA MPYTKA, HA CTPYKKY
npu 00pe3Ke He KPaTHOCTh MPYTKA.

Maccy 3aroToBKH ONpenensioT Io Gopmyie

(v, OI)_ (29)

3ace. 1000

Wnu ncnons3yroT 11t paca€ToB GOpMYIIbl U3 TaOIHIIBI 7.

Tabnuya 7 — Dopmynbl Ol pacuéma Maccobl 3a20MOo6KU 8 3a8UCUMOCTIL OM BUOA MAMEPUATA

Marepuain dopmyiia pacuéra O6o3HaueHus
1 2 3




Jluct, neHra wim a-b-L- M — macca, kr;
oJjioca M = ab---q a, b — momane ceuenns
10¢ Marepuaia, MM,
L — muna nwcra, JTEHTHI WA
MIOJIOCHI, MM;
J — IUIOTHOCTH MaTepuana, F/CMZ;
10° - nepeBoaHO KOdDPHULMEHT.
IIpooonsicenue mabauyvl 7
1 2 3
KBanparHsrii az-L-q a° — IIoMmaNs ceyeHus, MM
o Y e
Kpyruslii mpyTok M = 0,7854-a2-L-q
- 106
10 " 2 2
€CTUTPaHHbBIN 0,866-S2-L- q S° — pasmep mox K04, MM".
MIPYTOK M = 106
Tpyba Iy 0,7854 - (az —d?2 ) -L-q 0,7854(n°—d?) —Znnoma;[b
= 10 Marepuaia, MMm”.

OO0BEM TEXHOTOTUYECKOM 3aTOTOBKH CKIIABIBACTCS U3 CIICTYIOIINX JIEMEHTOB:

V.. =V +V06p. +V, +Vy,

rae V, — 00bEM IOKOBKU;

Vo6p. — 00bEM MeTaILIa Ha 00PYOKH;

V, — 00bEM MeTas1a Ha BBHICEUKH (BBIAPHI);

(30)

V,, — 06BéM MeTanna Ha yrap (3aBUCHT OT CIIoco0a Harpepa).

OGBEM TTOKOBKH (M) PacCUUTBIBACTCS:

V =V, +Vnp. +V

rae V, — 00bEM roToBoil eTanu o 4epTexy;

V,,. — 00BbEM MeTasIa Ha IPUITYCKHU;

V yon. — 00BEM MeTaIIIa HA JOIMYCKHU;

V,. — 00BEM MeTalIa, UIymero B HaITycCK.

+V,, (31)

oon.




[IpakTtuyecku o0OBEM TIOKOBKM OIpeAeNseTcs TaKUM O0O0pa3oM: IOKOBKa
pazOupaercss Ha reomeTpuyeckue QUrypbl, 00BEM KOTOPBIX OMNpEneNsieTcsl IO
COOTBETCTBYIOLIUM (HOpMYIIaMm.

Pa3mepbl mnpunyckoB M JOMYCKOB PErVIAMEHTUPOBAHbI TOCYAapCTBEHHBIM
cragaaptoMm. [Ipu cBOOOIHON KOBKE Ha MOJIOTaX NPUIYCKM HAa MEXaHUYECKYIO

00paboTKy ONpeestoT TaK:
HA MOJWUHY NOKOBKU Ulu ouamemp nokoexu (/)
S, =0,06 77 +0,0017L + 2,8; (32)
Ha onuny nokoseku (L)
0, =0,08/ +0,002L +10. (33)
IIpn cBOOOIHON KOBKE Ha Ipeccax MPUIYCKH HAa MEXAaHMUYECKYI0 00paboTKy

OIPCACIAIOTCSA TaK:

na monwyuny unu ouamemp noxosxu (1)
S, =0,06,/7 +0,002L + 23; (34)
na dnuny noxosxu (L)
5, =0,05/7 +0,05L + 26. (35)

Jlonycky Ha Ky3HEUHYI0 00paboTKy (MM) P U3rOTOBJICHHUH JeTajell KOBKOM Ha
MOJIOTaX MOKHO OTPEIENSTh M0 CIECAYIOIINM (GOpMYyIIaMm:

Ha MOAUWUHY NROKOBKU U duamemp nokosxu (/1)
+A;=0,028 1 + 0,004L +0,5; (36)
Ha onuny noxoexu (L)

+A, = 0,031+ 0,003L +1,2. (37)



IIpedenvHulii Ouamemp unyu MmoIWuHa NOKOBKU

=+ A (38)

IIpeoenvuas onuna nokosku L

Ln :L+52 iAz (39)
[Tocne onpexnenenus o0bEMa MOKOBKM PACCUUTHIBAIOT COCTABIISIOIINE JIEMEHTHI
OTXOJIOB.
O06BEM 00pyOOK 3arOTOBKH (cn®) paccUuThIBAETCS:
1) nas npAMOYTOJIBHBIX CEUCHHU:

a) MPU KOBKE O] MOJIOTOM

2 he
V5. =0,30b% -h; (40)
0) Mpu KOBKE IO/ MPEeCCOM
2 e
V5. =0,26b" -h; (41)
riae b — mmpuHa 3aroToBKH;
h — BbICOTa 3arOTOBKH.
2) Ui MWIAHAPUYECKUX CCUCHUM:
a) MPU KOBKE 0]l MOJIOTOM
3.
Voﬁp_ =0,23/17; (42)
0) mpu KOBKE OJ1 TPECCOM
3
V5. =0.2L17". (43)

Jliis ompeneneHuss OTXOAOB Ha OOpPYOKY MOXKHO BOCIIOJIB30BAThCSl JTaHHBIMHU
TadmuIs 8.



Tabauya 8 — OpueHmupogouHvle 3HAYEHUs OMX0008 HA yeap u 0OpYOKu npu
NOYYEHUU NOKOBOK

[Torepu meramia ot
Tumn mokoBoOK 0
Macchl TOKOBKH, %0
1 2
I'myxue ¢uaHipl, IIACTHHBI, KyOHUKH, OpYCKH 1,5-2,5
@naHIbI ¢ OTBEPCTHEM, XOMYTBHI, ITOJIBECKH, TAHKH 2,0
Koinsma 2,5
['magxue Bajbl, BUIKU 5,0-7,0

IIpooonsicenue mabauyvr 8

Baubl 1 Bamuku ¢ OTHOCTOPOHHUMHM YCTYIIaMU WITH 7,0-10,0
dbmarmamu, GONTHI, MIMOHKH, TPABEPCHI

Baubl 1 Banmuku ¢ IByXCTOPOHHUMH YCTYIIaMH WIIH 10,0-15,0
OOpTHKaMHU, IIIUHJEIH, CEPbIH, CKOOBI

["aeuHbIe KITFOUM, TOKOBKH TUTIA IIATYHOB 15,0-18,0
Peruaru crnoskHbI€ MATYHBI, KPUBOIITUITBI 18,0-25,0
KonenyaTsie Basibl, ppluaru 25,0-30,0

OO0BEéM BbICEUKH (BBIAPHI) MIPH 00pa30BaHUM OTBEPCTUS B MOKOBKAaX 3aBHCUT OT
croco0a U3roTOBIIEHUS IIOKOBOK.
Ecnu mpumensiercs mpommBKa ¢ TOJAKIAJHBIMHA KOJIBLAMH, TO OOBEM BBIAPHI

(cm’)
V, =(0,5+0,6)d°,.-h, (44)

rae d,, — InaMeTp MpOIIUBKY;

h — BeicOTa HpOHIHBaeMOﬁ 3aroToOBKH.

Ecan IMPUMCHACTCSA IMPOIIHNBKaA 0e3 MOAKJIAAHOTO KOJblla C KaHTOBKOM

HpOIHHBaeMOﬁ 3aroToOBKH, TO 00BEM BBIAPBI HAXOAUTCA CICAYIOIIUM 06p2130M3
V,=(015+0,20)d%,.-h. (45)

, 3
O0bEM morepp MeTauia Ha yrap (CM°) 3aBUCHT OT crocoba HarpeBa M

OIIPCACIIACTCA TaK!:



la (Vn +Vos. )J

7100 9

IZie o — IIOTEPU METajula Ha yrap, % K Macce 3arOTOBKH;
V5p. — 1OTEpH Ha OOpyOKHM, Ha OOJOM IPH IUTAMIIOBKE M BBICEYKE, €CIM OHH

HUMCIOTCA.

3HavyeHue kKod(PUIMEeHTa o 3aBUCUT OT criocoba Harpesa (Tabnuia 9).

Tabauya 9 — 3nauenus koagpuyuenma a 6 3asucumocmu om cnocoba Hazpesa

[Torepu 3a ogun
Crnioco6 Harpesa HarpeB JUIsl 3arOTOBKH
U3 CTaIH
Harpes B kamepHO# ne4n ¢ He(PTIHBIM OTOIIEHHEM 2,5
HarpeB B MeTonueckoi nevu ¢ He()TIHBIM OTOIUIEHUEM 2,0
Harpes B kamepHOIi ra30BOi neun 2,0
Harpe B MeTo1MueCcKOM ra30BOM Ie4n 1,5
Harpes B neun ¢ BOCCTAaHOBUTEIILHOU CPEAOMN 0,1
DJIeKTpOHArpeB MeYHON 1,0
DNEKTPOHArpeB KOHTAKTHBIN 0,25
NHIyKIMOHHBIN HATPEB T.B.4. 0,2
Harpes B pacnaBax cosieil 1 METAJUIOB 0,1

IIpy MenkocepuitHOM M €IMHUYHOM IIPOU3BOACTBE HOPMY pacxoja MeTauia Ipu
U3TOTOBJICHUU JETajel KOBKOM PACCUUTBHIBAIOT C INPUMEHCHUEM YKPYIHEHHBIX
KO3(QQHUIMEHTOB, XapaKTEpU3YIOLUIMX OTXOAbl M MOTEpPU MeTaula B Ky3HEYHOM H

3aroTOBUTCJIIBbHOM II€Xax:
Hp = M3a2. ) K3ae. 1 (47)

rae M,,. —Macca TeXHOJOTHYeCKOM 3arOTOBKH, KT
K,.. —xo3dduimenT 3aroToBUTENHHBIX TOTEPh, XaPAKTEPUZYIOIINX OTXOIBI METAIIA

ITpU PE3KEC 3ar0TOBOK.

M3a2.:Mn'K0’ (48)



rae M, — macca OKOBKU;
K, — k03(ppuueHT TEXHOTOTUUECKUX OTXOAO0B MPU KOBKE B 3aBUCUMOCTH TPYIIIBI

CIIOKHOCTH U c1oco0a IMPONU3BOJICTBA.

3nauenue K, uid cBOOOJHON KOBKM JAIOTCA B CIPAaBOYHMKAX 1o 12 rpymnmnam

MOKOBOK. YacTh 3 HUX NpuBeneHa B Tabmuie 10.

Tabnuya 10 — 3nauenus koag@uyuenma mexHouI02UYecKUx omxo008 npu KogKe

Ne
TPYIIIBI Bu moKOBOK, U3TOTOBISIEMBIX M3 TIPOKATa Ko,
MTOKOBOK
1 [ToxoBkH, M3roTOBIsieMble 0e3 oOceuku ((hIaHLbl TIyXHe, 102-1.03
KpPYTJIbI€, OBAJIbHBIC, TUTACTUHBI ) ' ’
2 [ToKOBKHM, W3TOTOBIAEMBIE MPOTSHKKOW C MOCIEIYIOIICH 103
ruOKol B IprCoco0IeHUH (BUIIKU, CKOOBI) '
3 [TokOBKH, HM3TOTOBISIEMBIE MPOTSKKOW € OJHOCTOPOHHUMHU
ycrynamMu (OOATBI ¢ KpYIJod M KBaJpaTHOM TOJOBKOH, 1,07-1,09
IITTOHKH )
4 IToxOBKHM, M3rOTOBIIIEMBIE CBOOOIHON KOBKOH C OOCEUKOMH 1.09-1.012
KpaeB (ep>KaBKH ) ’ '
5 [TOKOBKHM, H3rOTOBJISIEMBIE OCAAKOM C  IOCIEAYIOLIEH 110-115
MOAIIMBKOH ((hIaHITBI, MIECTEPHU, TAHKH) ' ’
6 [TokOBKH, M3TOTOBISIEMbIE KOMOMHHUPOBAHHBIMU MPHEMAMHU 115-1 2
CBOOOIHOI KOBKHA ' !

Bonpocsl u 3aganus:
ba3oBblii ypoBEHb

3aoaua 1

Onpenenuth HOPMY pacxoma W KOIP(GUIMEHT WUCIOIB30BAHUS MeETaia MpH
W3TOTOBJICHUU JIETAIM METOJIOM CBOOOJHON KOBKH TOJ TIpeccoM. VIcXoaHbIe TaHHBIC:
yuCThIA Bec AeTanu 89,2 kr. /leranb M3roTaBaMBaEeTCA M3 KBagpaTHOM ctanu. J[nuHa
neranun 860 Mm, ctopoHa — 120 MM, nuameTp OTBEPCTHS, MPOMUIMBAEMOTo 0e3
noakiaaHoro konbima — 40 M, BbicoTa — 60 MM. OOBEM JOMYCKOB M HaIlycKa
cocrasisier 408 cm’. HarpeB 3aroToBKH OCYIIECTBISAETCS B METOAUYECKON TEUYH C

ra30BbIM OTOIIJICHHUEM. 3arOTOBUTEIILHBIC OTXOAbI COCTAaBIAIOT 3,8 KT'.

3aoaua 2




Omnpenenuth HOPMY pacxofa M KOIPOUIIMEHT HMCIOJB30BAHUS MeTaia TpHU
M3TrOTOBJICHUU IOKOBKM Bajla METOJIOM CBOOOJHOM KOBKH moj MojoToM. McxomHbie
JIaHHBIC:

1. YucTeiii Bec getanu — 13,6 Kr.

JleTanp U3roTaBIUBACTCS U3 KPYTIJIOW CTAJIH.
Pasmepsr geranu: L — 280 mm, d — 80 mm.
JnameTp OTBEpCTHS, MPOLIUBAEMOTO C MTOAKIAHBIM KOJIBLOM — 16 MM.

Harpes 3arotoBku — MHIYKIIMOHHBIN.

L e

3aroToBUTEIbHBIC OTXOAbI cOCTaBIA0T 0,4 Kr.

3aoaua 3

Omnpenenuth HOPMY pacxofa M KOIPOUIIMEHT HCIOJIB30BAHUS MeETajia TMpHU
M3TOTOBJICHUH 3arOTOBKHU JIETaJI METOJOM CBOOOHOM KOBKH MO]I TPECCOM.

HUcxonnpie 1aHHbBIC:

1. YwmcTerii Bec metanu — 3,6 KT.

2. JleTanp M3TOTaBIMBACTCS U3 KPYTIIOW CTaIIH.
3. Jnuna neramm — 160 MM, quametp — 60 M.
4

. JlmameTp nmpommBaeMoro CKBO3HOro OTBepcThs — 18 Mmm.

[ToBbILICHHBI YPOBEHD

3aoaua 1

OnpenenauTs HOPMY pacxoja MeTajla MpPU H3TOTOBJICHMM TMOKOBKM W3 CIIHMTKA
ctanu. MicxoHble TaHHBIE:

1. Macca nmokoBku — 12,5 kr.

2. O6béM Metaiuta Ha 0OpyOKH cocraBisier 12,8 con’.

3. CnuTOoK HarpeBaroT B KAaMEPHOI 1Me4n ¢ HeTIHBIM OTOTICHUEM.

3aoaua 2
Paccuntath HOpMy pacxoia MeTayljla B YCIOBHUSX €AMHUYHOIO MPOM3BOJACTBA.
[lokoBka wu3roroBisieTcss myreM oOcedykn KpaeB. Macca nokoBku — 12,6 Kr.

Koadunment 3aroroButensHbix moteps — 1,2.



Cnucox uTepatypsbl, peKOMEHyeMblii K MCI0/Ib30BaHUIO 110 JaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

Kynpun, b. Y. DnextpocHabxxenre MpoMbIIUICHHBIX Tpeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupusr, 2005. - 670 c.

Beromkun, A. I'. [Iporiecce! u anmapaTsl 3aIUThI OKPYKAIOIICH cpebl : yueb.mocoobue / A.
I'. BeromkuH. - M. : Beicur.mk., 2008. - 639 c.

JlonoJHUTEIbLHAS JIUTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOIMIEH CpeIbl B
XUMHUYECKOH TpOoMBIIUIEHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonogra, H.B. ®unaesa. - Kyitosimes : Apuan. ue-1, 1981. - 116 c.

Backakos, A. I1. HerpagunuoHnHbie 1 BO30OHOBISIEMbIE HCTOYHUKY dHepruu [ Tekct] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013.-366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — DBC «YHuuBepcuTerckas OHOIMOTEKA OHIIANHY.

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

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

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTnyeckoe 3ansiTue 8. HopMupoBaHue pacxoaa MeTasa Npyu IITAMIOBKe
Henn 3aHATHSA: U3YUUTH TEOPETUUYECKUE TOJOKEHUS 10 TEME 3aHATHS.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOCHUSI TeMbl
3HaTh: METOABI KOHTPOJIS KauecTBa U3/ieinii 1 00beKTOB B cepe npodecCHOHANBbHON e TeNbHOCTH, OCHOBBI aHAIN3A
NIPUYUH HAPYIIEHUH TEXHOJIOTHYECKIX MIPOLECCOB M Pa3pabaThIBATh MEPOIPHATHS 110 UX MPEAYIPEKICHHUIO
3HaTh: OCHOBBI IPOBEACHHS MEPOIIPUSTHS IO POPHITAKTHKE TPOU3BOJICTBEHHOTO TPaBMaTH3Ma U MPo(ecCHOHANEHBIX
3a00JIeBaHMi; OCHOBBI COOJIIOIEHHS IKOJIOTNIECKOH 6€3011acHOCTH MPOBOAUMEIX PaboT
YMeTh: NPUMEHSTh METO/BI KOHTPOJIS Ka4eCTBa N3AENUi 1 00beKTOB B cdepe npodeccnoHaIbHOH NeITeIbHOCTH,
MIPOBOAUTE aHAJM3 IPHYMH HAPYIICHUIH TEXHOJIOTHIECKHUX IPOIECCOB U pa3pabaThIBaTh MEPOIIPUSITHS MO MX
HPEIYNPEKACHUIO
YMeTh: NpoBOJUTH MEPONPHATHS MO MPOPHIAKTHKE TPOU3BOACTBEHHOI0 TPaBMAaTH3Ma U NPO(ECCHOHAIBHBIX
3a00seBaHNi, KOHTPOJIUPOBATH COOJIOACHHE KOIOTHUYECKON 0€30MacHOCTH IPOBOAUMBIX paboT

HanmeHoBaHHe (pOpMHPYEMbIX KOMIIETEHIUA

HNupexc DopMyJIUpPOBKA:

IIK-9 YMEHUEM MTPUMEHATh METOJIbI KOHTPOJIS Ka4eCTBA U3/IeNIUi 1 0OBEKTOB B
cdepe npodeccnoHABHON IeATeIbHOCTH, TPOBOIUTE aHAIIN3 TPUYHUH
HaApPYIICHUH TEXHOJIOTHYECKUX MPOIIECCOB M Pa3padaThiBaTh MEPOTIPUSITHS
M0 UX MPEIYNPEKICHUIO



https://openedu.ru/

IIK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOGUITAKTUKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma U MpopecCUOHATBHBIX 3a00JICBaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHHE DKOJIOTUUECKON 0€301aCHOCTH TPOBOIUMBIX PadboT

TeopeTuyeckas 4acTb
Hopwma pacxoma metaiuia mpu mITaMIoBKE Ha MOJIOTaX M Ipeccax OMpeNesaeTCs

o ¢popmyie
H=M_6,-M,_, (49)

rae M,,. — Macca 3aroTOBKH;

M, , —Macca 3aroTOBUTENLHBIX OTXO/0B.

Maccy 3aroTOBKH OIIPCACIIAIOT, HCXOLA U3 00BEMa 3arOTOBKU:

M3a2. = — ) (50)

. 3 .
OOBEM 3aroTOBKHU (CM~) paCCUUTHIBAIOT C YUYETOM OTXOJIOB METaJlla Ha 3ayCEeHEIl
(006:10i1), BBICEUKH (BBIAPHI) IPH MPOIITUBKE OTBEPCTUH, KIICIIEBUHBI, IOTEPh HA yrap H

06p330BaHI/Ie OKaJINHBI HpI/I HarpeBe:
V., =V +V _ +V_+V, +Vy , (51)

rae V, — 00bEéM OKOBKH (IIITAMIIOBKH);
V 6. — 00BbEM MeTalIa, UAYIIETO B 00JIO0;
V.. — 00bEM MeTalIa Ha KIIEIIEBUHY;
V, — 00béM MeTaa Ha BBICEUKY (BBIAPY);

V, —00béM MeTana Ha yrap.

OOBEM MOKOBKH ONPEICISACTCS [0 YEPTEKY M CKIAIBIBACTCS U3 00bEMa TOTOBOM
JeTald TUTIOC TPHMITYCK HA MEXaHHYECKyl0 00pabOTKy W HalyCK MpH Topsueit
IITAMITOBKE:

Vn = +V()em. +Vnp. +VHan. +V()on.’ (52)

e Vyem — 00BEM TOTOBOM JI€TANIHN;




V,,y. — 00bEM MeTaIa Ha IPHITYCKH;
V,.un. — 00BEM MeTaJIA HA HAITYCKH;

V yon. — 00BEM MeTaIIIA HA JOIMYCKH.

O0béMm Metanma Ha BHEmHWN 0070# (V,g,) MOXeET OBITh YCTaHOBIICH TIO

cnenyromieit popmye
Vo6/1. - f ) So + k3.1<. ) Fo6ﬂ. ) S(’)’ (53)

rne f— mnomane ceyenus moctuka 00IONHON KAHABKH;
S, — MIMHA JIMHWH, ONMCAHHOW BOKPYI IMITAMIIOBAHHOW 3aroTOBKHM IEHTPOM
TSKECTH MOCTHKA,

K, — K03 PUIMEHT 3aII0JHEHN METAIJIOM Mara3uHa 00J0MHON KaHABKH;

' ~ ~
SO— IJIMHA JIMHHUHW, OIIMCAHHOMW BOKPYI' IITAMIIOBAHHOW 3aroTOBKHU LICHTPOM

TSDKECTHU BBIILJIaBA 00JIOS B MarasuH;

F — ruromas cedeHus KaHaBKU, MM’

Macca o0most (Kr) ompenaensieTcsi MyTéM YMHOXEHHUsI ero 00bEMa Ha IMIOTHOCTh
MeTala.

B caywasx, korga mTamMmoBKa 3aroTOBKM 0e€3 KIICHIEBMHbI HEBO3MOXKHA, €&
BEJIMYMHA MpPEeIyCMaTpUBaeTCs B HOpME pacxoja mertamia. [loTeps Ha KIEIIEBUHY
HAYUCIISIETCS TOJIBKO ITPU Macce MOKOBOK 3,5 KT U BBIIIIE.

ITpu macce mokoBok oT 3,5 kr g0 20 kr 00béM MmeTamia Ha kiemeBuny (V)
HAXOJUTCSl YMHOKEHHUEM IUIOUIaJM MorepeyHoro ceyenus 3arotoBku Ha 0,5-0,8, eé
JMaMeTpa WM CTOPOHBI KBaJpaTa.

Macca 0TX0/10B MeTaJljia Ha KJICIIEBUHY (KT):

_Mn .PK

MKJZ T aAA !
' 100

(54)

Trac PK — OTHOIICHHMEC MACChl KICHICBHMHBI K MAaCC€ IIOKOBKH, %, MPUHUMACTCA 110

TaHHBIM Ta0IuIe! 11.

Tabnuya 11 — Omxo0vl Memanna Ha KiewesuHy npu Wmamnoske Ha MoJomax

Macca ‘ Knemesuna ‘ OtHonleHne Maccel




MOKOBKH, M, Juamertp d, Juna L, Macca M,,, | Ki1eneBUHBI K Macce
KT MM MM KT IMOKOBKH P,., %
Mo 0,5 - - - -
0,5-1 30-34 24-26 0,13-0,20 26-20
1-2 35-38 27-29 0,22-0,27 22125
2-3,5 38-43 30-36 0,27-0,45 13,5-13
3,5-5 45-48 37-40 0,45-0,55 13-11
5-12 50-60 40-45 0,58-1,00 11,5-8,5
12-20 65-70 48-55 1,2-1,65 10-8
20-35 75-80 75-80 2,6-3,15 13-9
35-60 85-110 85-110 3,78-8,2 13,5-11
60-110 115-120 115-120 9,3-10,6 15,5-9,5
110-190 125-140 125-140 12,1-17,0 11-9

Bonpocel u 3a5aHus:
ba3oBblii ypOoBEHb

3aoaua 1

OnpenenuTh HOPMY pacxoga MeTauia U KOIPQPUIMEHT HCIONH30BAHUS TPH
HITAMIIOBKEe Ha Mpeccax. McxoaHble AaHHBIE: Macca JAeTaji 1Mo deprexy — 29.4 kr;
JeTallb U3TOTaBIMBACTCS U3 KPYIJION CTald U UMeeT pa3mepsl: L — 260mmMm, auamerp
otrBepcTusi — 16 mm. [Ipunyck Ha MexaHUYEeCKyl0 00pabOTKy JeTadu IO CEYEHHUIo — 3
MM, I0 miuHe aetand — 4 mm. Ilmomane cedenms oOowHOM kaHaBkH — 10 CMZ,
NepUMeTp IMTaMNoBKU 1o Jjmcty obmost — 40 cm. KoaddunueHt 3amoaHeHUsS
oOnoiiHoi kaHaBku — 0,8. HarpeB 3aroToBKHM OCYIIECTBIISETCSA B KaMEpPHOW IMEYH C

HC(l)THHBIM OTOIIVICHUCM.

3aoaua 2

Paccuntath 3KOHOMHIO MeTajuia MpH 3aMeHE CBOOOJHOW KOBKH IOJ MOJOTOM
mTamMnoBkoi. OmnpenenuTs Kod()PUIMEHT HCMOIB30BaHUS MeETalljla U BO BTOPOM
ciay4dae. McxoaHbie 1aHHBIE:

1. Yucteiii Bec getanu — 22,4 Kr.

2. Jleranb M3rOTaBIMUBACTCS U3 KPYTJIOM CTAJIH.

3. Pasmepsl peramu: L — 500 MM, oOmwmii quamerp AeTaid — 75 MM, JUaMeTp
CILTOITHOTO OTBEPCTHUS — 22 MM.

4. Tlpunmycku Ha MEXaHWYECKYI0 00paboTKy mpu mrammnoBke Ha 40 % MeHbIIe,

YeM TIpU CBOOOTHOM KOBKE.



5. Macca 3aroToBUTENBHBIX OTXOJIOB TIIpU CBOOOAHOW KoBke — 0,4 Kr, mpu
mramiioBke — 0,28 kr.

6. dopma MocTHKa OOJOMHON KaHABKU — IWJIMHADP C PAJUyCOM B OCHOBAaHWUU —
20 Mm.

7. JlnuHa TUHUM, OTIUCHIBAEMOM BOKPYT IITAMITYEMOW JETaN LIEHTPOM TSHKECTH
MOCTHKa 00JIOMHOM KaHAaBKH — 125 MMm.

8. Konaddumuent 3anomuenus o010iHOM kaHaBKU — 0,8.

9. Ilnomans ceyeHus Marasuaa o0JIoiiHOM KaHaBku — 140 MM,

10. /InuHa AWHWM, OMKCHIBAEMON BOKPYT IUTAMITy€MOW 3aroTOBKHA LIEHTPOM
TS’KECTH BBIIIaBa 00JI0S B Mara3uHel — 218 MM.

11. HarpeB 3aroToBKH Kak Ipu KOBKE, TaK U IIPU ILITAMIOBKE — MHIYKLIHOHHBIM.

[ToBbILICHHBI YPOBEHD

3aoaua 1

Paccuntath HOpMY pacxoja MeTaula Ha u3Jenne U oO0muid KodpPUImeHT
UCIIOJIb30BAHMST MeETajula TMpHU  YCIOBUHM, YTO U3JCIHE BKIIOYAET JI€TajH,
M3rOTaBJIMBACMbIC IITAMIIOBKOM, CBOOOIHOM KOBKOM M TUTHEM. MICXOIHBIC TaHHBIE:

- YHCTBIM BEC IITAMIIOBAHHBIX JeTajied B u3aenun — 120 kr;

- UYHCTBHIN BEC JIeTalel, moyd4aeMbIX CBOOOHOM KOBKOM — 210 Kr;

- YHCTBIN BeC JUTHIX aeranei — 320 kr;

- ko3 dumnmeHT ucronp3oBaHus MeTaiuia pu mrammnoske — 0,75;

- mpu cBoOoaHOI KOBKe — 0,68;

- mpu yutke — 0,6.

CHnucoK JuTepaTypbl, peKOMEHAYeMblil K HCIOJIb30BAHUIO 110 JTAHHOM TeMe
OcHoBHas1 iuTEparypa:

Kynpun, b. 1. DnexTpocHabxeHue MpOMBIIUIEHHBIX Mpeanpusatuii: yueb. / b. . Kynpus. -
M. : Uatepmer Uuxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaThl 3alUThI OKPYXKAIOIIEH cpelibl : yued.mocodue / A.
I'. Beromkun. - M. : Beicir.mk., 2008. - 639 c.

JonoHuTebHAS JIUTEPATYpA:

Cagponos, B. C. Texnonornueckue npo0aeMbl OXpaHbl OKPYXKaoIIeil cpesibl B
XUMUYECKON TTpoMbiliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaesa. - Kyiiosimies : ABuamn. un-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKH dHEprun [ TekcT] : yueO.



/ A. I1. backakos , B. A. Mynu. - M. : Ul BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHnit u opranuzaruit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.
MNPAKTUYECKOE 3AHATHUE 9. HOPMUPOBAHUE PACXO/JA TOIIVIMBHO-
QHEPI'ETUYECKHUX PECYPCOB U IIYTU UX OKOHOMHUU
Henp 3aHATHA: U3YYUTh TEOPETUYECCKUE TOJIOKEHUS 10 TEME 3aHATHS.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOCHUSI TeMbl

3HaTh: METOAbI KOHTPOJIS KauecTBa U3/ieiuii 1 00beKTOB B cepe npodecCHOHaNbHON e TEeNbHOCTH, OCHOBBI aHAIN3A
HNPUYMH HAPYIICHUH TEXHOJIOIMYECKUX MPOLECCOB M pa3padaThiBaTh MEPONPHUSATHS 110 MX IPEAYIPERICHUIO

3HaTh: OCHOBBI IIPOBEACHUS MEPOIPHATHS 1O NPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMAaTH3Ma H NIPO(ECCHOHAIBHBIX
3a00J1eBaHUi; OCHOBBI COOJIIOICHHS YKOJIOTMYECKOM 0€30I1aCHOCTH MPOBOAUMBIX PaboOT

YMeTh: NPUMEHATH METO/IbI KOHTPOJIS Ka4ecTBa U3ACNIHI U 00beKTOB B chepe npodeccHoHaIbHOMN eI TeIbHOCTH,
MIPOBOAUTE aHAJM3 IPUYHMH HAPYIICHUH TEXHOJIOTMIECKHUX MPOIECCOB U pa3pabaThiBaTh MEPONIPUSATHS 110 X
MIPERYNPEKICHHUIO

YMeTh: NPOBOAUTH MEPOIPHATHS 110 NPOGHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JieBaHNH, KOHTPOJINPOBATH COOTIOEHHE YKOJIOTHIECKOM 0€30MacHOCTH MIPOBOAUMEBIX PadoT

HanmeHoBaHHe (pOpMHUPYEMbIX KOMIIETEHIUA

Hunekc DopMynHpOBKa:

IIK-9 YMEHUEM MTPUMEHATh METOJIbI KOHTPOJIS Ka4eCTBa U3/IeIUi 1 0OBEKTOB B
cdepe npodeccnoHABHON IeATeIbHOCTH, POBOIUTE aHAIIN3 TPUYHUH
HApPYIICHUIA TEXHOJIOTHYECKUX MPOIIECCOB M Pa3padaThiBaTh MEPOTIPUSITHS
M0 UX MPEIYNPEKICHUIO

IIK -14 YMEHUEM MTPOBOJIUTH MEPONPHUATHS TTO MPOGUITAKTHKE TPOU3BOJACTBEHHOTO
TpaBMaTU3Ma 1 MpopecCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHHE DKOJIOTUUECKONW 0€30MaCHOCTH TPOBOIUMBIX padoT

TeopeTuyeckast 4acTb
TorIMBOroproure BEUIECTBA  BBIACIAKOT NPU  CKUTAHUM  3HAYUTEIBHOE

KOJIMYECTBO TEILIOTHI, KOTOPAasi UCIIOJIB3YETC HENMOCPEACTBEHHO B TEXHOJOTMYECKUX
npoueccax WM npeoOpaszyeTrcss B Jpyrue Buabl 3Hepruu. K TomimBy, Kak mpaBuio,
OTHOCAT T€ TOPIOYHUE BELIECTBA, KOTOPHIE IOCTATOYHO LIMPOKO PACIPOCTPAHEHBI B
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IPUPOJIE U OCHOBHOM COCTaBHOM YacCThIO KOTOPBIX SBJISIETCS YIiIepoA: Topd, Oypslil u
KaMeHHBIN yroib, HeQTh U He(PTEMPOAYKTHI (Ma3yT, OCH3UH), IPUPOTHBIN T'a3.

Hampasnenust pacxoja TOIJIMBA U 3JIEKTPO3HEPIMM HA TEXHOJOTUYECKUE LEIH
IPEJCTABIIEHb] HA PUCYHKE 5.

Pacxon
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Pucynok 5 — HanpaBnenus pacxoa TOIUIMBA U AJIEKTPOIHEPTUU
Pacxopn, TonBa HOpMUpYeETCs B YCIIOBHOM TOILUIMBE (IIPU CKUTAaHUU | KT TaKOro
torumBa Boiensiercst 7 000 kkan Teria). B pacuérax Bce BUbl HATYpajIbHOIO TOILUIUBA
NPUBOJIATCS K YCIOBHOMY U€pE3 KaTOPUIHBIE 3KBUBAJIEHTHI (PacXo/l HATYpaJIbHOTO
TOIJIMBA YMHOKAETCS Ha KaJIOPUIHBINA 3KBUBaJIEHT). KanopuiiHble S5KBUBaJIEHTbI
OIPEAEISIETCS] OTHOLIEHUEM TEIUIOTBOPHOI CLIOCOOHOCTH HaTypaJlbHOT'O TOILUINBA K
TEMJIOTBOPHON CIIOCOOHOCTH YCJIOBHOT'O TOIUIMBA. TerIoTBOpHas CliocOOHOCTh
HaTYPaJIbHOT'O TOIUIMBA PA3JINYHA, ONPEAEIISIETCS IO COOTBETCTBYIOIINM CIIPABOYHHUKAM.
Hanpumep, TenoTBopHast criocOOHOCTB TOHEIIKOTO [UTMHHOTIIAMEHHOTO YIJIst
coctaisieT 5 000-5 700 kkai/kr, Tomero — 6 300—6 700 kkan/Kr # T.1I.



Bomnpocsl 1 3aganus:

ba3oBblii ypoBEHb

1. Onwumure NopsAIoK pacué€ra HOPMBI pacxojia TOIJIMBA Ha IJIaBKy METajia U
Ha BRIPA0OTKY Tapa.

2. B uém 3akmovaeTcs pacu€T HOPM pacxojia TOIUIMBA Ha OTOIUICHUE
noMeteHni? OnuIuTe Mociae10BaTeIbHOCTh pacuéra.

3. HazoBuTe OCHOBHBIE COCTABJISIONIME HOPM pacxoja dJICKTPOIHEPTUU Ha
OCBEIIICHHUE.

4, OxapakTepusylTe MyTH SKOHOMHUH TOILJIMBHO-PHEPTETHUYECKUX PECYpPCOB Ha
MIPOM3BOJICTBCHHBIX MPEANPUATHIX U B OBITY.

CHnucoK JuTepaTypbl, peKOMEHAYeMblil K HCIOJIb30BAHUIO 10 TAHHOH TeMe
OcHoBHas1 iuTEparypa:

Kynpun, b. Y. DnexTpocHabxxeHre MpoMbINUICHHBIX Tpeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupusr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alUThI OKPYXKAIOIICH cpelibl : yued.mocodue / A.
I'. Beromkun. - M. : Beicir.mk., 2008. - 639 c.

JlonoJHUTEbLHAS JINTEpaTypa:

Cadponos, B. C. Texnonorudeckue mpo0aeMbl OXpaHbl OKPYXKAIOMIEH CpeIbl B
XUMHUYECKOH pOoMBIIUIEHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonogra, H.B. ®unaesa. - Kyiiosimes : Apuan. ud-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKH dHEprun [ TekcT] : yueO.
/ A. T1. backakoB , B. A. Mynir. - M. : U/l BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHITIANHY.

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

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0OpazoBaHKe
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TEMA 2. TEXHUKO-TEXHOJIOTUMYECKHUE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTunuyeckoe 3ansitue 10. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPTETUYECKUX PECYPCOB U IIYTU UX SKOHOMUH
(IMPOAOJI’KEHMUE)
Iesb 3aHATHA: U3YUUTh TEOPETUUECKHE MTOJIOKEHUSI [T0 TEME 3aAHATHUS.

3HaHMS U YMEHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHUSI TeMbl
3HaTh: METOJbI KOHTPOJISI KauecTBa U3/IeHil 1 00BEKTOB B chepe IpodheCcCHOHATLHON ASSTEILHOCTH, OCHOBEI aHAIIN3a
HNPUYUH HAPYIICHUH TEXHOJIOIMYECKUX MPOLECCOB U pa3padaThiBaTh MEPONPHUSATHS 110 MX IIPEAYIPERICHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS 1O NPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMAaTH3Ma H NIPO(ECCHOHAIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOICHHS SKOJIOTHYECKOM 6€30I1aCHOCTH MPOBOAUMBIX PaboOT
YMeTh: NPUMEHATH METOIbl KOHTPOJIS Ka4ecTBa M3ACNIHI U 00beKTOB B chepe npodeccHoHaIbHOMN eI TeIbHOCTH,
HPOBOUTH AHAIM3 IIPUYUH HAPYILIEHHUI TEXHOJIOTHYECKUX HPOLIECCOB U pa3padaThiBaTh MEPOIPHATHS 10 HX
MIPERYNPEXICHHUIO
YMeTh: NPOBOAUTH MEPOIPHATHS 10 NPOGHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOTIOEHHE YKOJIOTNIECKOM 0€30MacHOCTH MTPOBOAUMEIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHi U OObEKTOB B
cdepe npodeccuoHanbHOMN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLCHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPUIAKTUKE TPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00€BaHMi, KOHTPOJIHPOBAThH
COOJIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX paboOT

TeopeTuyeckas 4acTb
Memoouueckue yxazanus K 6blnoJHEHUI 3A0aY

1. OO1ee KOIMYECTBO TOIUIMBA, C)KUTAEMOI0 B TUIABMJIBHOM IMEUYU ONPENEsIoT
o ¢popmyse
_ ql ) Q.u + q5 ) tnjz
m p ’
QH _(qz +0; +q4)

(84)

rae B, — o0Iee KOJHYECTBO TOIINBA, COKMTAEMOTI0 B IJIABUIIBHOM IIE€YH, KT
(1 — HOpPMATHB ITOJIE3HOI'O PAacXoja TeIuIa, KKal;
Q,, — Bec MeTaI03aBaKH, T;
(s — HOPMATHB MOTEPh TEILJIa B OKPYKAIOIIYIO CPey, KKaj/4;

t,, — BpeMs IUIaBKH, 4ac;




Q/ - TennoTBOpHAs CIOCOGHOCTH HATYPANEHOTO TOILIMBA, KKAII/KT;

J2, 03, 04 — HOPMATHBBI MIOTEPh TEIJIA COOTBETCTBEHHO C YXOJAIIMMH T'a3aMH, OT
XUMHUYECKOW HEMOJHOTHI CTOPAHMsI TOTUIMBA, OT MEXaHUYECKON HEIOJIHOTHI CropaHus
TOILIMBA, KKAJI/KT.

2. Pacxox TomnmBa B HarpeBaTeIbHBIX MeYax onpenessiercs no Gopmyie

B — ql .Qs + q5 .tH.sae.
QK )

rne B, — ofmee KOJIWYECTBO TOIUIMBA, HEOOXOAUMOE JJsi OCYILECTBICHHUS
TEXHOJIOTMYECKOT0 ITPOLECCa HarpeBa MeTasula, Kr;

Q, — Bec MeTaiia HarpeBaeMoi 3aroTOBKH, KT,

K,, — xo3ppuIHreHT, yuduTHIBAIOMUI OTHEM TEIUIa B TOIKE HArpeBaTeIbHON
neyu;

t, ;a» — BPEMS HarpeBa 3aroTOBKH, Yac.

3. HopMatuB mose3Horo pacxoja Teria onpeaestoT no Gopmysie

ql = C(tK _tH )’ (86)

rae  C — Temmo€MKOCTh MeTaslia, KKall/TP-KT ;
t, — KOHeuHas TeMIiepaTypa Harpesa metauia, °C;

t, — HayanbHasg TeMIiepaTypa Harpesa mMetaiuia, °C.

Bonpocsl u 3aganus:
ba3oBbIi1 ypoBeHb

3aoaua 1

Paccumntath pacxo]l TOIUIMBA, COXOKEHHOTO 32 OJIHY IUIaBKY B IJIaBUJILHOMW I€YH,
€CJIM HOPMAaTHUB IOJIE3HOTO pacxoja TeIula Ha IuiaBky 1 T Meramno3aBanku — 369,6
KKaJl, BEC METAJIJI03aBajKu — | T, HOpMATHB MOTEPh TEIJIa B OKPYKAIOIIYIO Cpeay —
74 300 xkan/4, Bpems IUJIaBKM — 2 Yaca, TETUIOTBOPHAsh CIIOCOOHOCTh HATypaJIbHOTO
torumBa — 9 300 kkas/Kr, HOpMaTUB MOTEPh TeIJia ¢ yXoisiumwmu razamu — 4 750
KKaJI/KT, HOpPMaTUB MOTEepPb TEIUla OT XMMUYECKON HEMOJIHOTHI CrOpaHUs TOIUIMBA —
1 080 kkayi/kr, HOpMATHB MOTEPh TEIJa OT MEXaHWYECKOW HEMOJHOTHI CTOpaHUs

torutiBa — 2 080 kkaJ/Kr.



3aoaua 2

PaccuntaTh pacxom wma3yra Ha HarpeB 1 T MeTaJUIMUECKUX 3aroTOBOK.
JmmrtensHOCTh HarpeBa — 2 4. HawanmbHasi Temmeparypa HarpeBa meramia — 18°C,
KOHEeuHas Temreparypa HarpeBa metauia — 1 250°C. TemnoTrBopHas crocoOHOCTB
mazyta — 9 330 kkan/kr. Termmoémkocts Metamna — 0,3 kkan/rp-Kr, K03 UIIMECHT,

YUUTBIBAIONIUI OTHEM Teria B Tomke neun — 0,38, moTepu B OKPYKAMOIILYIO Cpeay —
79 566 kkain/u.

IToBbIIEHHBIN YPOBEHB

3aoaua 1

OmnpenenuTh HOPMATHB TOJE3HOTO pacxoja TEIUla B HArpeBaTEIbHOW MEYH
TEPMUYECKOTO 11€Xa, ECIIHU:

1) terutoemMkocTh MeTamia — 0,4 KKaj/rp-Kr;

2) KOHEYHas TeMIiepaTypa HarpeBa Meramia — 1 180°C;

3) HauanpHas TemIeparypa Harpesa merania — 22°C.

Cnmcox uTepaTypbl, peKOMEHyeMblii K MCI0/Ib30BaHUIO 110 JaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

Kynpun, b. Y. DnexTpocHabxxenre MpoMbIIUICHHBIX Tpeanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporiecce! u anmapaTsl 3aIUThl OKPYKAIOIICH cpebl : yueb.mocoodue / A.
I'. BeromkuH. - M. : Bricur.mxk., 2008. - 639 c.

JlonoJHUTEbLHAS JIUTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYXKAIOIIEH CpeIbl B
XUMHUYECKOH poMBIIUIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonoga, H.B. ®unaesa. - Kyitosimes : Apuan. ua-1, 1981. - 116 c.

Backakos, A. I1. HerpagunuoHnHbie 1 BO30OHOBIsIEMbIE HCTOYHHUKY dHepruu [ Tekct] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013.-366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaIOT aCCOLMAIMH dIICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHuit u opranuzaiuiit CKOO

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

TpakTuueckoe 3ansiTue 11. HOPMUPOBAHUE PACXO/IA TOIINBHO-
SHEPTETUYECKHNX PECYPCOB M TYTH UX DKOHOMWH
(ITPOJIOJTI’KEHUE)

He.ﬂb S3AHATUSA: U3YUYUTHb TCOPETUIYCCKUC ITOJIOKCHUS 110 TEME 3aHATHA.

3HaHMA M yMeHHUs, IpHo0peTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbl
3HaTh: METOABI KOHTPOJIS KauecTBa U3/ieinii 1 00beKTOB B cepe npodecCHOHaNbHON e TeNbHOCTH, OCHOBBI aHAIN3A
HNPUYUH HAPYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB M pa3padaThiBaTh MEPONPHUATHS 110 MX IIPEAYIPEKICHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS 1O NPOGHIAKTHUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma U IIPO(ECCHOHATIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOICHHS SKOJIOTMYECKOM 6€30I1aCHOCTH MPOBOAUMBIX PabOT
YMeTh: NPUMEHATH METO/Ibl KOHTPOJIS Ka4ecTBa U3ACNIHI U 00beKTOB B chepe npodeccHoHaIbHOM 1eITeIbHOCTH,
MIPOBOAUTE aHAJM3 IPHYHMH HAPYIICHUIH TEXHOJIOTHIECKHUX IPOIECCOB U pa3pabaThIBaTh MEPOIIPUSTHUS MO MX
MIPERYNPEXICHHUIO
YMeTh: NPOBOAUTH MEPOIPHATHS 110 NPOPHUIAKTHKE IIPOM3BOACTBEHHOIO TPAaBMATH3Ma U MPO(PECCHOHAIBHBIX
3a00JIeBaHNH, KOHTPOJINPOBATH COOIIOEHHIE YKOJIOTHIECKOH 0€30MacHOCTH MIPOBOAUMEIX PadoT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIIUM

Hunekc DopMynHpOBKa:

I1K-9 YMEHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN e TENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLCHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IIK -14 YMEHHUEM MTPOBOJIUTH MEPONIPHUATHS TTO MPOPUITAKTHKE TTPOU3BOJACTBEHHOTO
TpaBMaTU3Ma 1 MpopecCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHHE DKOJIOTHUECKON 0€30MTaCHOCTH TPOBOIUMBIX padboT

Bonpocsl u 3aganus:
ba3oBblii ypoBEHb

3aoaua 1
Paccuntath HOpMY pacxoja TOIUIMBA Ha BBIPAOOTKY 1 T cTaHAApTHOTO Mapa,

ecy K03(pPHUIMEHT MOJIe3HOT0 AeHCTBUSA KOTEIbHOW ycTaHOBKY puHAT — 0,68.

3aoaua 2

OmnpenenuTh MOTPEOHOCTH B TOIUTMBE HA OTONMUTEIBHBIA CE30H ISl 3AaHUS, €CIIH:
ero HapyKHbI 00béM — 47 860 M°, yuensHas Temmoas xapaxrepuctuka — 0,350
KKall/d-M°, MPOIOIKHTEIBHOCTh OTONMHTENBHOrO Ce30Ha — 230 [H., CpemHss
TEMIIepaTypa HapyXXHOTO BO3AyXa OTOHHUTeNbHOro ce3oHa — —14°C, TpeOyemas

BHyTpeHHssa Temneparypa — +18°C, KIIJI oronutensHoi#t ycranosku — 0,8.




Memoouueckue ykazanus K évtnojiHeHuio 3aoau 1, 2

1. Hopma pacxosa TominBa Ha BeIpaOOTKY 1 T cTaHIZapTHOTO Mapa OmpeaesseTcs
o ¢popmyre
_ P-1000

H="""7",
7000 (87)

rie H — HOpMma pacxona TomnBa Ha BEIpaOOTKY 1 T cTraHmapTHOTO napa, Kr/T;
P — pacxon HaTypanbHOro TOIUIMBA Ha MPOM3BOACTBO 1 T cTaHmapTHOro mapa,

KKaJI/KT.

Pacxon HatypanpHOTO TOIUIMBA HA TPOU3BOACTBO 1 T cTaHmapTHOTO napa:

640
4

rac 640 — KOJIMYECTBO KKalJl, HeO6XOIlI/IMI>IX IJIA IMOJIYYCHUA CTAHAAPTHOI'O I1apa € 1 xr
KHUIKOCTH,

Y — KO3(1)(1)I/IHI/IeHT MOJIC3HOI'O JICHCTBHUS KOTEJIBHOTO arperara.

[loncraBuB 3Hauenue P B dopmyny, ompeaenuM HOpMY pacxojia TOIUIMBA Ha

BbIpa0OTKY 1 T cTaHIapTHOIO Mapa:

640-1000
H=—""=914y.
7000+, /4 (89)

2. TlorpeOHOCTP B TOIUIMBE HA OTOMMUTENBHBIA CE30H PACCUUTHIBACTCSA IIO
bopmyne
mn=v-A,-t,) H,-107, (%0)

rne /1 — noTpeOHOCTh B TOIIMBE HA OTOMHUTEIIBHBIN CE30H, T;
V — HapyXHBIN 00BEM 31aHUS, M3;
/[ — IpOI0KUTEILHOCTh OTOMMTEIILHOTO CE30Ha, JTH.
t, — cpenHss TemiiepaTypa HapyxHas, °C;

t,, — BHyTpeHHss Temieparypa, °C;



3 .
H, — HOpMaTHB pacxoja TOIUIMBA 3a CYTKM Ha 1 M~ 00béMa 31aHMs U Iepenaj
temnepatyp B 1°C, kr;

-3 o
10™ — mepeBoiHOM KOA(PPHUIIUEHT, KT B T.
HopmaTuB pacxopia TOIIMBa ONPEEIISIOT Mo popmyie

__24-q
T S
rae 24 — KoJMYEeCTBO YacOB B CYTKax, 4ac;

( — VAC/IbHAS TEIIOBask XapaKTePHCTHKA 3AHHs, KKAI/d-M-;
7000 — rermora cropaHusi yCIOBHOTO TOTUIMBA, KKAJI/KT ;

n — KIIJI KOTeJIbHON YCTaHOBKH.

Yem Oombiie KyOaTypa 3MaHUS U TEIUIEe KIMMATHYSCKUN paliOH, T€M MEHBIIE
yZ€JIbHAs TEIUIOBask XapaKTEPUCTUKA 3IaHMS, a, CIIEI0BATEIbHO, U HOPMATUB pPacxoaa
TOIUIMBA 3a CYTKH.

JInst 31maHuii COBpeMEHHOM 3acTpoiiku (¢ O0bIIMM 00bEMOM OCTEKIICHHS U T.JI.)

yZ€JIbHAs TEIUIOBAs XapaKTEPUCTUKA BBILIE, YEM IS 30aHUN CTAPOU 3aCTPOMKH.

3aoaua 3

OmnpenenuTh CBETOBOM  MOTOK, HM3JIy4aeMblii BCEMH  JIaMIIAMH,  €CJIU
OCBELIEHHOCTh pabodero Mecra IO HOPME OCBELIEHHOCTH — 16 1Kk, miomaib
ocsentenust — 250 MZ, koddunuent 3amaca — 1,8; korhHUIUEHT UCTIOIB30BAHUS

cBeToBOro noroka — 0,5.

3aoaua 4

PaccunTath MOUTHOCTD J1aMII, TPEOYEMBIX ISl OCBEILEHUS, TIPU YCIOBUHU, YTO:
1) cBeTOBOIf MOTOK, U3Ty4aeMblii Bcemu tammamu — 150 000 mm;

2) MOIIHOCTH Kax o0 mamimbsl — 150 BT;

3) CBETOBOI MOTOK, U3ydaeMbIil OJJHOM JTaMIToi — 1 785 M.

3aoaua 5
OnpeneanuTh HOPMY pacxoia 3JCKTPOIHEPTHU JUIS OCBEIICHHS IIeXa, €CIIU
UMEETCS CJICIYIOIINE JIaHHbIC:

1) mormHOCTh Beex nami s ocBerienus — 20 000 Br;



2) Bpemst ropeHwus Jami — 287 uvac;
3) k03((GUIMEHT, YYUTHIBABIIMA HEPAaBHOMEPHOCTh TOpPEHHS JiaMI B

paccMartpuBaemsiil mepuo — 0,9.
Memoouueckue ykazanus K 6btnojiHeHuio 3a0ay 3-5

BenuuuHy CBETOBOrO MOTOKA, M3y4aeMOro BCEMH JIaMIIAMH, ONPEICIISIOT IO
dbopmyiie:
E-S-K,

Tk 2

u

rae F — cBeTOBOIf MOTOK, U3JIy4aeMblil BCEMHU JIAMITAMHU, JIM;
E — ocBenménnocTh paboyero Mecrta (1o HOpMe OCBEIIEHHOCTH), JIK;
S — oAb OCBEIIEHNS, MZ;
K, — xoappunment 3amaca;

K, — k03¢ HUIIMEHT NCTIOTB30BaHMS CBETOBOTO MOTOKA.

JlromeH (JIM) — eIMHHIIA CBETOBOTO MOTOKA (CBETOBOWM IMOTOK, HMCITyCKaeMbIH
TOYEUHBIM UCTOYHUKOM IpU CUJjie cBeTa B 1 cBeuy).

JTrokc (JIK) — eMHUIIA OCBEIIEHHOCTH (OCBEIIEHHOCTh MOBEPXHOCTH IUIOMIAbI0 1
M’ IIPHU CBETOBOM TOTOKE MAJIAI0IIEero Ha He€ u3mydeHus 1 jim).

I[JI)I pacqéTa MOIIIHOCTH JIaMIl, HCIIOJIB3YCMbIX Ha OCBCHICHUC, MNPUMCHICTCA

dopmyna

F.
P 3

rae P — MOIIHOCTH JaMII 1 ocBenieHus, BT;
P — MOIIHOCTb KX 0M JiamIibl, BT;
f — cBeTOBOH MOTOK, H3Iy4aeMbI OJHOM JIAMIIOW JaHHOW MOIIMHOCTH H

HaIIPsAXKCHUA, JIM.

Hopwma pacxopa sIeKTpoSHEPIMH Ha OCBELIEHHE PACCUUTHIBAETCS 110 (OpMYyIIe
H=P1t-K,610°, (94)

rne H — HopMa pacxoja 3JIeKTpo3Hepruu, KBT;



P — MoutHOCTB Beex Jiami [t ocBeleHus, BT

t — BpeMsl ropeHust JIaMI B pacCMaTPUBAEMblid IEPHO/I, Yac;

K, — xo>pduuueHT, y4YuUTHIBAIONIMI HEPABHOMEPHOCTb TOPEHMs JamIil B
paccmaTpuBaeMbli IEPUO]] BPEMEHH;

10" - nepeBoHoit KO3 durmenT, BT B kBT.

3aoaua 6

OnpenenanTs HOPMY pacxo/a 3JIEKTPOIHEPTUU Ha MosrydeHue 1 T )Kuakoi cranm,
€CJIM TIOJIE3HO HCIIOJIb3yeMasi MOILHOCTh 3jekTponeun npu 1uiaBke — 800 kBT,
MPOJOJKUTEILHOCTD THIABKH — 2,5 4, koddduimeHT none3noro aevictus neun — 0,9,
MOIITHOCTH MIPH padoTe meyu Ha xojocToM xoxay — 420 kBT, BpeMs BCioMOraTeIbHBIX

onepanuii — 0,2 .

3aoaua 7

Ompenenutb HOPMY pacxofa AJIEKTPOIHEPTMU MNpHU IITAMIOBKE JAeTalie Ha
MEXaHHUYECKHX TPeccax, €Clid PacXoJ AIEKTPOIHEPTUU Ha OfauH pabouuit xox — 50
kBT-u; miomaar mramnyemeix geraied — 1 200cM; miomaab HEMOABHKHOM
IOIIITAMITOBOYHOM TnThl — 400 cm?; KOX((UIMEHT 3aIOTHEHHSI TUTOIIAIU TUIATHI —
0,9; pacxon s7EKTpO’HEPrUU Ha OJUH XonocTod xon — 20 kBT-u; MOIIHOCTH HpH

xonoctoM xozae — 10 kBt-4, Bpemst Ha BcriomoraTenbHbie onepanuu — 0,4 .
Memoouueckue ykazanus K eplnoaHeHuo 3aday 6, 7

1. Hopma pacxoma >HeKTpO’HEpruM Juisi mojdydeHuss 1 T KUIKOM cTaiu

paccuuThIBaeTCs 1Mo popmyIie

H:&'tO‘Nx'tx’ (95)
n

rne H — Hopma pacxopa 3JIeKTpodHeprun, KBt d;
No — moje3H0 HCIoab3yeMasi MOIIHOCTh 3JICKTPOIICYH TPH IIaBKe, KBT;
to — MPOOIDKUTENHHOCTD TUIABKH, U;
) — KO3 (HUITUEHT MOJIE3HOTO ICHCTBHS MEYH;
N, — MOIIHOCTH MpH padoTe MeYr Ha XOJIOCTOM X0y, KBT;

tX — BpCM:A OT KOHIIA INIaBKHU 10 OCBO60)K,Z[CHI/I}I ey oT MCTajlia, 4.



2. Hopmy pacxona >JEKTPOSHEPTHU MpU INTAMIIOBKE JeTaleil ONpeAensioT
CIeIYIOLIUM 00pa3oMm:

H=P, +P_ +P

ecn ! (96)
rac pr — pacxond I3JICKTPOIHCPIrHUU Ha pa60111zle XO04bl IIPpHU IITAMIIOBKC z[eTaneﬁ,

KBT u4;
P, — pacxon 3JIEKTpO3HEPIUU HA XOJIOCThIE XObl, KBT-4;

P,., — pacxox Ha BCrioMoraTejabHbIE Olepanuu, KBt .

Pacxon anekTposnepruu Ha paboure XObl:

pr = a'px ) nx’ (97)
TI€ dp, — PACXOJ DJIEKTPOIHEPIMHU HA OJUH paboumii Xox, KB1-u;
N, — 9UCJI0 pabOYMX XOI0B IIPH IITAMIIOBKE JIeTajeH.
Yucno pabounx X00B MPH IITAMIIOBKE JIeTajeH:
Fg
n,= For (98)
n ) 3n
rae Fgy — muomazap mramMiyeMsix JeTanei, cM;
F, — miomaas HEMOABUKHOM MO TAMIIOBOYHOM IUIMTHI, cM;
K, — k03 duiiueHT 3amoTHeHNS TIOMAIHN TUTATHI.
Pacxo[1 251eKTpO3HEPTUHU Ha XOJIOCTHIE XOJIbI:
Pxx = a’xx ) nx ! (99)

TAC dy — PaACXod DJICKTPOSHCPIUU Ha OAUH XO0JIOCTOM Xona, KBT"I;

N, — 4UCJI0 XOO40B.

Uuciio X0JM0CTHIX X0/I0B U pabOUYUX XOJI0B OJIMHAKOBOE.



Pacxon QJICKTPOSHCPIUH HAa BCIIOMOTATCIIBHBIC OIICpalu:

Pecn - Nxx .tscn’ (100)

rae N, — MOITHOCTB IIPH XOJOCTOM X01e, KBT;

tscn — BPEMS Ha BCIIOMOTATENIbHBIE ONEPALUH, Y.

3aoaua 67

OnpenennTb MOTPeOHOCTh B TOIJIMBE HA OTONMMTEIbHBIM CE30H JIJISi OTOIICHUS
3/1aHUN COBPEMEHHOW U CTapoil 3aCTPOIMKHU, KOTOpble HaxoAsTcs Bo || kiMMaTuyeckom
paroHe.

1. HapyxHb1it 00bEM 37aHHS 110 BApHAHTaM IpeacTaBiieH B Ta0mmie 19.

2. KIT]l oTronuTenbHON YCTaHOBKH OINpEEseTcs 1Mo AaHHBIM Tabmauibl 20.

3. IIpoAOMKUTENLHOCTD OTONUTENIBHOTO CE30Ha — 235 JTHEN.

4. Cpennsisi TeMnepaTypa Hapy>KHOTO Bo3ayxa — MuHyc 12°C.

5. Tpebyemast BHyTpeHHsA TemnepaTypa — mitoc 16°C.

6. YiaenbHas TeruioBash XapaKTEPUCTHKA 3/IaHUsI OMpEAENsieTCs MO JaHHBIM
Tabmuie! 21.

371aHMe COBPEMEHHOM 3aCTPOMKHM  OTaIJIMBaeTCd PpPAMOHHOM  KOTEJIbHOM,
paboTarorieit Ha TBEPAOM TOIUIMBE, 3aHUE CTAPOM 3aCTPOUKH — TOMOBOM KOTEIBbHOM,

paboraronieil Ha TBEPAOM TOILIUBE.

Tabauya 19 — Hapyoichbiil 06vém 30anus no eapuanmam

HauanpHast OykBa amMmiiny CTyeHTa Hapy>XHbIii 00BEM 31aHHS, M°
A 210
b 250
B 310
r 350
| 420
E,E 470
X 480
3 520
" 640




680
660
870
820
900
910
930
950
5500
1 500
1700
20 000
20 500
21 000

=

E><9‘<'%O“UEIOE

=
=
E

W
¢
0

Tabauya 20 — Kosgpgpuyuenm nonezrnoco 0eticmeus OmonumeibHuixX YCmaHo80K

KIII oTonuTeNnbHBIX yCTaHOBOK,
paboTarmux
Buibl OTOMUTEIHHBIX YCTAHOBOK m
Ha TBEPIOM Ha IPUPOTHOM
TOILIUBE rasze

KOTJIBI 1IEHTpaNBHOTO
TEIJIOCHAOKEHUS: 0,83 0,90
palioHHBIEC KOTEIhHBIC 0,68 0,75
JIOMOBBIE KOTEIbHBIE 0,70 0,75
OTonurepHbIC IEYH
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. . 3
Tabauya 21 — Yoenvnas mennosas xapaxmepucmurka 30aHuti N0 KIUMamu4eckum patioHam, KKai/u-m

v m 3
VY nenbHas TemoBas XapaKTePUCTHKA 3AaHUH 00bEMOM, M

Kimmatu- 5001
qchKHﬁ 3;25;2;{51 Jlo 201- 301- 401- | 501- 1(301 2901 - 10901 15901 CBbirie
paiioH 200 300 400 500 | 1000 2000 | 5000 01000 15000 | 25000 25000
3nanus 0,902 | 0,857 | 0,796 | 0,730 | 0,649 | 0,541 | 0,463 | 0,411 | 0,381 | 0,363 | 0,349
COBPEMEHHOU
I 3aCTPOMKHU
3nanus 0,835 | 0,795 | 0,738 | 0,672 | 0,595 | 0,485 | 0,383 | 0,325 | 0,287 | 0,258 | 0,234
cTapou
3aCTPOVKU
3nanus 1,163 | 0,973 | 0,846 | 0,841 | 0,746 | 0,683 | 0,592 | 0,504 | 0,440 | 0,391 | 0,350
COBPEMEHHOM
I 3aCTPOVKU
3nanus 0,870 | 0,818 | 0,712 | 0,695 | 0,622 | 0,521 | 0,426 | 0,367 | 0,328 | 0,302 | 0,281
cTapou
3aCTPOMKH




3aoaua 68

OnpenenuTs SKOHOMHUIO 3JIEKTPOSHEPTMU MpPH INTAMIOBKE JAeTalied B pe3yJbTaTe
M3MEHEHMSI OPraHU3allMOHHO-TEXHUYECKUX YCJIOBHM MPOU3BOACTBA, €CIU HMEIOTCS
JaHHbIE:

1) pacxo 3IeKTpOdHepruu Ha oauH pabounii xoa — 50 kBT y;

2) mIoUaah IITAMIyEeMbIX JeTaliei, IO b HEMOABMXHON MOIITAMIIOBOYHOM
TUTUTBI, KOO(DPUIIMEHT 3amOoIHEHHS TUIOIMAIU IUTMThI IO BapUaHTaM MPUBOAATCS B TabuLe
22;

3) pacxoj 3JIEeKTPOIHEPTHH Ha OJMH X0J0cTol X0 — 20 kBT-4;

4) MOUIHOCTB IpHU X0JIOCTOM x0ji¢ — 10 KBT-4; BpeMs Ha BCIIOMOTaTEeIbHBIE ONEPaIH
-0,54.

Tabauya 22 — HcxooHnwvie 0anHble 07151 paciéma HOPpM pacxooda d1eKmpodIHepeUu

IInomaas HENTOABMIKHOM
o 2
Havatsmas IITAMIIOBOYHOM IIUTEI, CM Kosddumment
IInomans Ilocne
OykBa o n3mMeHeHus 3aM0JIHECHUS
ITaMITyEMbIX W3MEHEHUS
bamunu 9 2 | OpraHu3aIoOHHO- TLIOIIATH
JIeTaneu, cMm OpraHU3alMOHHO-
CTyAEHTA TEXHUYECKUX TUIATHI
o TEXHUYECKUX
YCIOBUM yeoBHii

Ab 500 000 20 000 45 000 0,80
B, T’ 425 000 18 000 45 000 0,85
I, E, E 550 000 22 000 45000 0,80
K 3, U 500 000 25000 45000 0,90
K, JI 600 000 18 000 45 000 0,75
M, H 520 000 15 000 45 000 0,85
O,ILP,C 900 000 40 000 45 000 0,90
T,V, 0, X 480 000 21 000 45 000 0,90
11, 4, 111, 500 000 20 000 45 000 0,90
11 480 000 21 000 45 000 0,90
5,10, 4

[ToBbIlIEHHBIN YPOBEHB

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEeparypa:

Kynpun, b. 1. DnexrpocHabkeHne MpoMBINIICHHBIX TTpeanpustuii: yueb. / b. U. Kynpun. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporeccsl U ammapaTsl 3alUThI OKPYKAIOIIEH cpeibl : yaed.mocodue / A.
I'. Beromxkus. - M. : Bricir.mk., 2008. - 639 c.



JlonoHUTeILHAS JIUTEpaTypa:

Cagponos, B. C. TexHonoruueckre npo0i1eMbl OXpaHbl OKPYKAIOLIECH Cpelibl B
XUMHUYECKOH TTpoMblIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
Bboromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. us-t, 1981. - 116 c.

backakos, A. I1. HerpaguimonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKH dHEpruH [ Tekct] : yueo.
/ A. 11. backakoB , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcebl:
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 JJIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunszanuit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPE/ICTBA
PECYPCOJSHEPI'OCBEPEKEHUAL.

IIpakTuyeckoe 3ansaTue 12. HopmupoBanue pacxoaa chIpbsi ¥ NPOAYKIIUN XUMUYECKOH

MNPOMBIIIJICHHOCTH M IYTHU UX JKOHOMHUH
He.]]b 3AHATHA: U3YUYUTH TCOPETUUYCCKUC ITOJIOKCHUA 110 TEMEC 3aHATHUA.

3HaHus U yMEeHUs, IpUodpeTaeMble CTYJIEHTOM B pe3yJIbTaTe 0CBOEHMSI TeMbIl
3HaTh: METOMbl KOHTPOJIS KauecTBa u3zieuil 1 00beKTOB B cepe NpodeccHoHaIbHON e TeIbHOCTH, OCHOBBI aHAIN3a IIPUYHH
HapYIIEHUH TEXHOJIOTUUECKUX MPOIIECCOB U Pa3padaThIBATh MEPONPHUATHS MO UX MPETYTPEK ICHUIO

3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 110 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma H IIPO(ECCHOHAIBHBIX
3a00J1eBaHNI; OCHOBBI COOJIIOACHUSI SKOJIOTMYECKOH 6€30MacHOCTH IPOBOAUMBIX PaboOT

VYMeTh: NPUMEHATH METOBI KOHTPOJIS KauecTBa M3eNHil U 00beKTOB B cepe npodeccHOHaIbHON IeATeNbHOCTH, IPOBOAUTh
aHaNu3 NPUYMH HAPYIIEHUH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3pabaThIBATh MEPONPHUSITHUS MO UX MPETYTPEKICHHUIO

VYMeThb: NMPOBOJAUTH MEPONPUATHA 110 NPOPUIIAKTHKE NPOM3BOJCTBEHHOTO TPABMATHU3MAa U MPO(ECCHOHANBHBIX 3a00JICBaHUI,
KOHTPOJIMPOBATH COOIIOICHIE YKOJIOTMIECKOH 0€301aCHOCTH IIPOBOANMEIX PaboT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

WNunekc DopMynHpOBKa:

IK-9 YMEHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHI U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLEHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPOTIPUATHS
110 UX NPENYIPEKICHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPHIAKTUKE IPOU3BOICTBEHHOTO
TpaBMaTnu3Ma 1 IpodecCHOHAIBHBIX 3a00I€BaHM, KOHTPOJIHPOBAThH
COOJIIOJICHHE HKOJIOTHYECKOH 0€30MacHOCTH MPOBOUMBIX paboOT

TeopeTuyeckast 4acTb



https://openedu.ru/

OCHOBOIl TEXHOJOTUM XUMHUYECKOTO IPOU3BOJICTBA SBISIOTCS XUMHUYECKHUE METO]IbI
BO3JICUCTBUS HA MPEIMET TPyAa, KOTOPHIE MO3BOJISIIOT U3MEHUTh UX BEUIECTBEHHbIN COCTaB,
arperaTHoe COCTOSIHUE U B pe3ysbTaTe MoIy4yaTh BEIlecTBa U MaTepualbl C UHBIMU (DU3HKO-
XUMHYECKUMHU  cBOMcTBaMU. [Ipomecchl XMMHUYECKOro BO3JACHCTBUS TMPOTEKAIOT B
CHEIMAIBHBIX amnmaparax MW KOMIUIEKCaX CHeNu(PUIecKoro Ha3zHaueHUs. BOJIBIIMHCTBO
XUMHYECKUX IPOU3BOJCTB OTHOCUTCS K IPOU3BOJCTBAM HENpepbIBHOrO Tuma. Jlinsd Hux
XapaKTepHbl JOCTATOYHO y3Kas CHELUaIM3alus U BbICOKAas KOHLEHTpALMs MPOU3BOJCTBA.
Hcxons n3 TpeboBaHMIl OXpaHbl OKpY’Kalolled Cpenbl, BpPEeIHbIE MPOU3BOJCTBA, B TOM
quclie XMMUYECKasi MPOMBIIIIIEHHOCTh, OPraHU30BaHbI 110 3aMKHYTOMY LIUKITY.

[To xapakTepy noTpeOIeHUS XUMUYECKYIO MPOAYKIIMIO MOXHO KJacCu(UIIUPOBATh Ha
JBa BHJAa — CBIPHE, Marepualibl, nosyhabpukaTsl, HU3AENUs, KOTOPbIe MPOU3BOASATCS U
NOTPeOJIAIOTC. B CaMOM  XMMHMYECKOW IPOMBILUIEHHOCTH; HNPOAYKLUsS, KOTOpas
MIPOU3BOJUTCS B OTpaciIX XHMHUYECKON MPOMBILIUIEHHOCTH, HO MOTpeOseTcss B IPYrux
orpacisix. K mepBoMy BHIYy OTHOCATCS, HalpuUMEp, KUCIOTHI, IIEIOYH, KO BTOPOMY —
IJJACTUYECKUE MAcCChl, JIAKOKPACOYHbIE MOKPBITUs. Takoe pa3leneHue HOCUT YCIOBHBIN
xapakrep. OHO HEOOXOUMO Jisi TOTO, YTOOBI MOKA3aTh PAa3IMuMs B METOJAX M Crocodax
HOPMHUPOBAHUS PACX0/la XUMHUYECKOTO ChIPbS, MATEPUAIIOB U MPOAYKLHH, TOJIy4aeMOl U3
HUX.

Hopma pacxoma 1akokpacodHbIX MaTepHalioB HA U3JIENHE ONpeaessieTcs mo Gpopmyie

H=K, -F-n-d, (101)

rne H — HopMma pacxoja JJaKOKpaCOYHBIX MaTE€pPHAaJIOB, T/H3/IEIHE;
N — KOJIMYECTBO CJIOEB MOKPBITHUSA;
. o 2.
d — ymenbHBIN pacxo/ JJAKOKPACOYHOTO MaTepuaia pabodei BsI3KU, I/M*;

K, — ko3 dunmueHT noteps, onpenenseMsli o hopmyiie

100

K, =
" 100 - (102)

rje o — J0Jid MoTeps, %o.

VY nenpHbI pacxon JIAKOKPaCOYHOI0 Marepuaia omnpenensaercs oo
AKCIIEPUMEHTAIBHBIM IIyTEM, JIMOO pacyETHO-aHATUTHUYECKUM METOJIOM.

[To pacu€THO-aHAIUTUYECKOMY METOAY YIAEIbHBIN pacxo] onpeaensercs no Gopmyne

q :,u—y-100’

p (103)



A€ M — TOJIIMHA CyXOU IJIEHKHU, MK;
, . PR 3.
y — 00BEMHBIN BEC CYXOU TUIEHKH, T/CM”,

p — CyXOl OCTaTOK B JJAKOKPACOUYHOM MaTepuale npu paboueit Bs3koctu, %o.

Bonpoce! u 3aganus:
ba3oBblii ypoBEeHB
1. Onwumwmrte nopsaOK pacyéTa HOPM Pacxo/ia JaKOKPACOYHBIX MATEPUAIIOB.
2. TlosicHute OCHOBHBIE (HDaKTOPBI, OT KOTOPBIX 3aBUCUT BEJIWYMHA HOPMBI pacxoja
JIJAKOKPACOYHBIX MaTE€pUaJIOB.

3. OxapaxTepu3yite MyTH 3KOHOMHUU JIAKOKPACOYHBIX MaTEpUAJIOB.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEeparypa:
Kynpun, b. Y. DnekTpocHabxeHue MpoMBIIUIEHHBIX peanpustuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporeccsl U ammapaTsl 3alUThI OKPYKAIOIIEH cpebl : yaed.mocodue / A.
I'. Beromxkus. - M. : Bricir.mk., 2008. - 639 c.

JlonoHUTeILHAS JJUTEpaTypa:

Cagponos, B. C. Texnonoruueckre npo0iaeMbl OXpaHbl OKPYKAIOILIECH Cpelibl B
XUMUYECKOH TTpoMblIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'. 4.
Bboromonosa, H.B. ®unaesa. - Kyiiosimes : ABuan. usn-t, 1981. - 116 c.

backakos, A. I1. HerpaauimonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKH dHEpruu [ Tekct] : yueo.
/ A. 11. BackakoB , B. A. Myn. - M. : U/l BACTET, 2013. - 366 ¢

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

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

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe
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TEMA 2. TEXHUKO-TEXHOJIOTHYECKHE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.

IIpakTuyeckoe 3ansaTue 13. HopmupoBanue pacxoaa coIpbsi M NPOAYKIIUH XUMUYECKOH
NMPOMBINLIEHHOCTH U MMYTH UX 3KOHOMUH (MPOA0KEHUE)
Heab 3aHATHSA: U3YUUTH TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMsA ¥ yMeHUs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl
3HaTh: METO/bl KOHTPOJIS KauecTBa U3zeiuii 1 00beKTOB B cepe NpodeccHOoHaIbHOM e TeIbHOCTH, OCHOBBI aHAIN3a IIPUYUH
HapYIIEHUH TEXHOJIOTUUECKUX MPOIIECCOB U Pa3pabdaThIBATh MEPONPHUSITHS MO UX MPETYTPEKICHUIO

3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 110 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma M IIPO(ECCHOHAIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOAEHUS SKOJIOTMYECKOH 6€30MacHOCTH MIPOBOJUMBIX PadoOT

VYMeTh: NPUMEHATH METOBI KOHTPOJIS KauecTBa M3eNIHi U 00beKTOB B chepe npodeccHoHaIbHON eI TeNbHOCTH, IPOBOAUTh
aHaNn3 NPUIMH HAPYIICHUH TEXHOJIOTUIECKUX TIPOIIECCOB U pa3padaThIBATh MEPONPHUSTHUS IO HX IPEIYTIPEKICHUIO

YMmerb: IPOBOAUTH MEPOIIPUATHUSA 11O HpO(i)I/IJ'IaKTI/IKe IMPpONU3BOACTBECHHOI'O TpaBMaTUu3Ma U HpO(l)eCCI/IOHaIII;HLIX 3a60IIeBaHHﬁ,
KOHTPOJIMPOBATh CO6JIIOZ[CHI/I€ 9KOJIOTHUYECKOM O€30MMacHOCTH MIPOBOJAUMBIX pa60T

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

WNunekc DopMynHpOBKa:

IK-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1eIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHSA MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00I€BaHM, KOHTPOJIHPOBAThH
cO0JII0JICHHE HKOJIOTHYECKOM 6€301MacHOCTH MPOBOIUMBIX paboT

Bonpocsk! u 3apanus:
ba3oBblii ypoBEeHb

3aoaua 1

Paccuutath HOpMy pacxona rpyHTa Ne 138 mpu rpyHTOBKE J€Talu C JIBYX CTOPOH
pacrnbuieHHeM Bpy4uHyto. OO1mas miomaab mokpacku 1,32 m?. TormmHa iIeHKH — 14,5 MK,
00bEMHAsT Macca Cyxoi ieHKH — 1,82 T/cM°, MPOLEHT CyXOro OCTaTka HpH paboucii

Bsi3kocTh — 41 %, ynenpHas HopMma pacxoza mo 3amepam — 117 /M.

3aoaua 2

YCTaHOBUTH HOPMY pacxoia XUMHUKaTa il TaJIbBAaHUYECKOTO ITOKPBITHS JETAJIH,
UCXO/IS U3 CICNYIOIINUX TaHHBIX:

1. Hopmarus pacxoaa xumukara — 40 r/mr’.

2. Cymma pacuéTHOM MOBEPXHOCTH JETaIM U YaCTH MTOJBECKH, ITOTPYKAaeMOil B BaHHY
2
-0,3 ™"

3aoaua 3



Paccuurath HOpMy pacxoa MacJISTHOTO Jiaka JijIsl MOKPBITHS miKada IIomaabo 2,5 M2,
B JIBa CJI0S1, yJIeTbHBIN pacxoq — 95 F/CMZ, ko3 durment nmoreps — 1,05.

3aoaua 4

OnpenenuTh HOPMY pacxojia Kpacku Ha U3JIeJIue, UCXOIs U3 CICIYIOMUX JaHHBIX:

1) mromaab OKpaIruBaeMOM MOBEPXHOCTH M3ACTUSI — 5 M

2) KOJIHMYECTBO CIOEB MOKPBITUS — 2;

~ Ad 2
3) yHenbHBINA PAcXo/1 JJAKOKPACOUYHOTO MaTepraia B pabodel BI3KOCTH — 95 r/m”.

3aoaua 5
OnpenenuTs yAeIbHBINA PacxXo]l JAKOKPACOYHOTO MaTepuaia B CICIYIOIINX YCIOBHSIX:
. o o . 3 o 9
00BEMHBIN BeC cyxo T€HKU — 1,7 r/cM”, cyxoil octatok mpu paboueit BszkocTu — 30%.

Heo0x011MO0 Oay4nuTh NOKPBITHE TOIMHONW 20 MUKPOH.

3aoaua 6.

YCTaHOBUTH BEIIMYMHY HOPMBI pPacxojia JIAKOKPACOYHOI'O0 MaTepHalia B HCXOIHOU
Bs3KOCTH. MICXO/IHBIE JaHHBIE:

1) HOpMa pacxoja JJaKOKpacOYHOro Marepuaia B padoueii Bsaskoctu — 100 r/zer;

2) TPOLICHTHOE Pa3Be/ICHKE JJAHHOTO JIAKOKPACOYHOIO Matepuaiia pactsoputesiem — 40 %.

[ToBbIlIEHHBIN YPOBEHB

3aoaua 1

OnpenenuTs HOPMY pacxoja JIAKOKPACOYHOTO Marepuayiia B paboyeil BS3KOCTH,
UCXOJISl U3 CIENYIOMIETO:

1) tommmHa cyxoii TuieHKH — 20 MK;

2) TUIOIIA/Ih, OKPAIIUBAEMOM MOBEPXHOCTH — 5 M

3) 00BEMHBIH Bec CyXoi mIHKH — 1,9 r/em’;

4) cyxo# 0CTaTOK JaKOKPaCOYHOro MaTepuaja B pabodeit Bsazkoctu 20 %;

5) xoaddumuent moreps — 0,3;

6) YKCI0 OJIMHAKOBBIX IO TOJIIUHE CJI0EB OKPACKH — 2.

CnucoK uTepaTyphl, peKOMeH/1yeMblii K HCI0JIb30BAHUIO 110 JaAHHOI TeMe
OcHoBHasi IuTEpaTypa:
Kynpun, b. Y. DnexTpocHabxeHne MpoMbIIUIEHHBIX peanpustuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. TIporieccs! u anmapathl 3alUTHI OKPY>KArOIIEH cpeibl : yued.mocodue / A.
I'. BeromkuH. - M. : Beicur.mk., 2008. - 639 c.



JlonoHUTeILHAS JIUTEpaTypa:

Cagponos, B. C. TexHonoruueckre npo0i1eMbl OXpaHbl OKPYKAIOLIECH Cpelibl B
XUMHUYECKOH TTpoMbIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
Bboromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. us-t, 1981. - 116 c.

backakos, A. I1. HerpaguimonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKH dHEpruH [ Tekct] : yueo.
/ A. 11. backakoB , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcebl:
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 JJIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHuit 1 opranunzanuit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTnyeckoe 3ansaTue 14. HopmupoBaHue pacxoaa cbIpbsi M NPOAYKIMH XHMHYECKOM

NMPOMBINLIEHHOCTH U IMYTH UX 3KOHOMUH (MPOAOJKEHHUE)
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMA ¥ YMeHHs, IPUoOpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl
3HaTh: METOAbl KOHTPOJIA Ka4€CTBa H3Z[eHI/Iﬁ 1 00BEKTOB B C(bepe HpO(i)eCCI/IOHaIII)HOI\/‘I JACATCIIbBHOCTHU, OCHOBBI aHa/IM3a IIPUINH
HapyHleHI/Iﬁ TEXHOJIOTUYECKUX IMMPOUECCOB U pa3paGaTbIBaTB MEPONPUATHA 10 UX TPEAYIIPEIKIACHUIO

3HaTh: OCHOBBI IPOBEICHHS MEPOIIPUATHS 110 MPOPHIAKTHKE IPOU3BOICTBEHHOTO TpaBMaTH3Ma U NMPO(eCcCHOHaTBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOACHUS SKOJIOTMYECKOH 6€30MacHOCTH MIPOBOJUMBIX PadoOT

VYMeTh: NPUMEHATH METOIBI KOHTPOJIS KauecTBa M3eNHil U 00beKTOB B chepe npodeccHoHaIbHON IeITeNbHOCTH, IPOBOAUTh
aHaNu3 NPUYMH HAPYIIEHUH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3pabaThIBATh MEPONPHUSTHUS MO UX MPETYTPERKICHHUIO

YMeTb: NMPOBOJAUTH MEPONPUATHS 110 NPOPUIIAKTHKE IPOM3BOJCTBEHHOTO TPABMATU3Ma U MPO(ECCHOHANBHBIX 3a00JICBaHUI,
KOHTPOJIMPOBATh COOJIOAEHHE 3KOJIOTUIECKOH 6€30IaCHOCTH IPOBOAUMBIX PabOT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

HNunexe DopMyJIUpPOBKa:

IK-9 YMEHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1EIHi U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLCHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThiBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTnu3Ma 1 npodecCHOHAIBHBIX 3a00I€BaHM, KOHTPOJIHPOBAThH
COOJIIOJICHHE YKOJIOTHYECKOH 0€301MacHOCTH MPOBOUMBIX paboOT

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aoaua 1



https://openedu.ru/

OnpenenuTh HOPMY pacxojia JaKOKPACOYHBIX MaTEpPUATIOB HAa OKPACKy U3JENUs MpHU
CJIETYIOIIHNX UCXOJHBIX JaHHBIX.

W3nenme coctout W3 5 nmerarneil, TpeOYIOIMIMX OKPACKy MPOMBIIUICHHBIMH 3MaJIsSMU.
Ncxonublie nanHble 11 pacu€Ta HOPM pacxojia peicTaBlIeHbl B Ta0muie 23.

Hetamu Ne 1, 2, 3, 5 okpaiuBaroTCcs METOJOM pacibuieHus, aetainb Ne 4 — meTosioM
OKyHaHUs. YIelbHble HOPMBI pacxoja JaKOKPACOYHBIX MaTEpHalOB IMPEACTaBICHHI B
Tabmune 24.

OkpamvBaHue TMPOU3BOAUTCS B JiBa CJOsl. 3arOTOBUTEIbHBIC TOTEPH MPHUHATH B
pazmepe 1 % oT 1mosae3Horo pacxoja JaKOKpaCOYHbIX MaTEPUAJIOB.

Tabnuya 23 — Hcxoouvie OanHbie 018 pacuéma HOpM pacxooa JIAKOKPACOYHbIX MAMEPUATIO8

Howmep neranu HHELHB?;XEISE 252?\2‘;1\40“ HaumenoBanue smanu
1 2 500 Hurtpoamans JTHO
2 3000 ABTOHHUTpOIMATH 624-¢
3 1 600 Hurposamans IM
4 8 500 Owmanp Y-1
5 3500 Hutposmans JTHO

Tabauya 24 —YoenvHvie HOpMbL pacxo0a 1AKOKPACOUHbIX MAMEPUANO8

H YnensHas H B T npu okpacke
aMMEHOBAaHHME MaTepuana

pacnbUICHUEM OKYHaHUEM
Hutposmans JIM u JTHO 150-180 -
Owmanp ¥Y-1 110-120 110
ABTOHUTpOIMAITH 324-¢ 160-200 -

3aoaua 2
. 2
OnpenenuTh YHUCTHIM PacXoJl MM JUIs OKpaliuBaHus 1 M° u3nenus, Ipu pacuere
o . o o . 3
MPUHSATH TOJIIIMHY CyXO0# 1uieHkn sManu — 10 Mk, 00bEMHBIN Bec cyxoi Ti€Hku — 1,7 r/em”,

cyxoit octatok — 40 %.

3aoaua 3

OnpenenuTh HOPMY pacxojia MOJUCTUPOJIA OJIOYHOTO HA U3TOTOBJICHUE ACTANU, €CIIU
M3BECTHO, 4TO 00BEM 3TOM metanu cocrasiser 13,5 o’ KosaddunueHT ncnonbp3oBaHus
nonuctupoia — 0,85.

3aoaua 4

OnpenenuTs HOPMY pacxoja OPraHUIeCKOro CTEKIa Ha JeTanb, Macca Kotopoi 104 T.
KoaddunmeHT ucnonp3oBaHus aHAJIOTHYHOW JETaad, MUMEIOUICH YTBEPKACHHYIO HOPMY
pacxona 0,7.

3aoaua 5



W3 11MCcTOBOTrO TeTHMHAKCA HArOTAaBJIMBAKOTCS MPOKIaaku. ONpeneiuTh HOpMY pacxojia
TeTHMHAKCAa Ha KOMILIEKT MPOKJI IOK.

Ucxonnsie gannsie: d; = 140 mm; dy, = 18 mm; b = 380 MMm; Tonmmmaa geram — 1,7 M.

JIuctel reTuHakca uMmeroT pasmep 850x1 250 mm; 450x1 500 mm; 400x600 M.

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K HUCI0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IMTEpaTypa:

Kynpun, b. 1. DnexrpocHabkeHne MpoMBINIICHHBIX TIpeanpustuii: yueo. / b. U. Kynpun. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. I'. TIporieccs! u anmapathl 3alTUThI OKPY>KArOIIEH cpeibl : yued.mocodue / A.
I'. Beromxkus. - M. : Bricir.mk., 2008. - 639 c.

JlonmoJHUTeIbHAA JINTepaTypa:

Cadponos, B. C. Texnonornueckue npo0aeMbl OXpaHbl OKPYXKaIOMEH CpeIbl B
XUMHUYECKOH pombIuieHHOCTH [ TekeT] : yue6. mocobue / B.C. Cadponos, I'.41.
Bboromonora, H.B. ®unaesa. - Kyiiosimes : Apuarn. ud-1, 1981. - 116 c.

backakos, A. I1. HerpaaunmroHnHbie 1 BO300OHOBIISIEMbIE HCTOYHUKY dHepruu [TekcT] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

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/ — 31eKTpOHHBIIH KaTaIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.

IIpakTuyeckoe 3ansaTue 15. TexHosoruvyeckunii mpouecc Ha NpeANPUATHN
Heab 3aHATHSA: U3YUUTH TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHATHUS.

3HaHMsA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl
3HaTh: METO/bl KOHTPOJIS KauecTBa U3zeiuii 1 00beKTOB B cepe NpodecCHOoHaIbHOM e TeIbHOCTH, OCHOBBI aHAIN3a IIPUYUH
HapYLICHUH TEXHOJOTHYECKHX MPOLIECCOB U pa3pabaThIBaTh MEPONPHUSTHS 110 UX HPEAYHPEKICHHUIO
3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 110 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma M IIPO(ECCHOHAIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOAEHUS SKOJIOTMYECKOH 6€30MacHOCTH MIPOBOJUMBIX PadoT
YMeTb: NMPUMEHSTH METOJbI KOHTPOJIS KauecTBa U3/CNIUH 1 00BEKTOB B chepe MpodecCHOHANEHOM AesTeTbHOCTH, IPOBOJUTh
aHaNn3 NPUIMH HAPYIICHUH TEXHOJIOTUIECKUX TIPOIIECCOB U pa3padaThIBATh MEPONPHUSITHUS IO HX IPEIYIIPEKICHHUIO
YMeTb: NMPOBOAUTE MEPOIIPHATHS MO MPOPHITAKTHKE TPOU3BOICTBEHHOTO TpaBMaTH3Ma U IpodeccnoHaIbHbIX 3a00IeBaHuUH,
KOHTPOJIMPOBATH COOIIOICHIE YKOJIOTMIECKOH 0€301aCHOCTH IIPOBOANMEIX PaboT


https://openedu.ru/

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Wnnexc

DopMyJIUpPOBKA:

TIK-9 YMEHHEM MPUMEHITh METOABI KOHTPOJIS KaueCTBa U3/ENIUi U OOHEKTOB B

cdepe npodeccruoHaNIbHOMN AeATEeIbHOCTH, MPOBOIUTE aHAIN3 IPUYHUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 MX NPEAYNPEKICHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO

TpaBMaTu3Ma 1 npodecCHOHATBHBIX 3a00IeBaHMi, KOHTPOJIHPOBATH
COOJIIOJICHHE YKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX paboOT

Teoperuyeckas 4acTb

Bonpocsk! u 3apanus:

ba30BbIi1 ypoBeHb

1.

2.
3.
4

CocraBieHue cXeMbl TEXHOJIOIMUECKOro mporiecca.
AHanu3 CXeMBI.

BeIsiBIeHNE HEIOCTATKOB B aclEKTe PeCypcocOepekeHus
Cxema pecypcHBIX IOTOKOB.

Cnncok JuTeparypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOW TeMe

OcHoBHasi IuTEpaTypa:

Kynpun, b. 1. DnexrpocHabkeHne MpoMBINIICHHBIX TTpeanpustuii: yueo. / b. U. Kynpun. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. I'. TIporieccs! u anmapathl 3alUTHI OKPY>KArOIIEH cpeibl : yued.mocooue / A.
I'. BeromkuH. - M. : Beicur.mk., 2008. - 639 c.

JlonmoJHUTeIbHAA JINTepaTypa:

Cadponos, B. C. Texnosnornueckue npo0aeMbl OXpaHbl OKPYXKaIOMIEH CpeIbl B
XUMHYECKOH npombIuieHHOCTH [ TekeT] : yue6. mocobue / B.C. Cadponos, I'.41.
Bboromonora, H.B. ®unaesa. - Kyitosimes : Apuarn. ud-1, 1981. - 116 c.

backakos, A. I1. HerpaaunmroHnHbie 1 BO300OHOBIISIEMbIE HCTOYHUKY dHepruu [TekcT] : yueo.

/AL TL

backakos , B. A. Mynu. - M. : U] BACTET, 2013. - 366 ¢

HNHTepHET-pecypcehbl:

1 http://window.edu.ru/ — emuHOe OKHO JOCTyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckast OHOIHOTEKA OHITAHHY.

3 http://catalog.ncstu.ru/ — s1eKTpOHHBII KaTaJOr aCCOLUAIMU JICKTPOHHBIX OUOIHOTEK
y4eOHbIX 3aBenieHuit u opranuzaruit CKOO

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOTHYECKHE CIIOCOBbI U CPE/ICTBA
PECYPCOSHEPI'OCBEPEKEHUAL.

IIpakTuyeckoe 3ansaTue 16. PaGora co cnpaBoYHHUKAMH HAMJIYYIIMX JOCTYIMHBIX
TEXHOJIOTH.
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMsA ¥ yMeHUs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl
3HaTh: METOJbl KOHTPOJIS KauecTBa U3/eiuii U 00beKTOB B cepe NpodecCHOHaTbHOM e TeIbHOCTH, OCHOBBI aHAIN3a IIPUYUH
HapYIIEHUH TEXHOJIOTUUECKUX MPOIIECCOB U Pa3padaThIBATh MEPONPHUATHS MO UX MPETYTPEK ICHUIO

3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 110 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma M IIPO(ECCHOHAIBHBIX
3a00J1eBaHUI; OCHOBBI COOJIIOACHUS SKOJIOTMYECKOH 6€30MacHOCTH MPOBOJUMBIX PaboT

VYMeTh: NPUMEHATH METOBI KOHTPOJIS KauecTBa M3eNHil U 00beKTOB B cepe npodeccHOHaIbHON eI TeNbHOCTH, IPOBOAUTh
aHaNn3 NPUIMH HAPYIICHUH TEXHOJIOTUIECKUX TIPOIIECCOB U pa3padaThIBATh MEPONPHUSTHUS IO HX IPEIYTIPEKICHUIO

YMmerb: HIPOBOAUTH MEPOIIPUATHUSA 11O HpO(i)I/IJIaKTI/IKe MIPOU3BOJACTBEHHOT'O TpaBMaTU3Ma U HpO(i)eCCI/IOHaJH)HLIX 3a60HeBaHPII>i,
KOHTPOJIMPOBATh CO6JIIOZ[CHI/I€ 9KOJIOTHUYECKOM O€30MMacHOCTH MIPOBOJAUMBIX pa60T

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

WNunekc DopMynHpOBKa:

IK-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/ U OObEKTOB B
cdepe npodeccuoHanbHOHN eATENbHOCTH, IPOBOIUTH aHAIN3 IPUUUH
HapyLICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYNPEKICHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHSA MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00I€BaHM, KOHTPOJIHPOBAThH
cO0JIIOJICHHE HKOJIOTHYECKOM 6€301MacHOCTH MPOBOUMBIX paboT

TeopeTuyeckas 4acTb

Bonpocs! 1 3axanus:
ba3oBblii ypoBEeHB

Nzyuenne 'OCT P 54097-2010 Pecypcocbepexenue.

Hauny4mve gocTymHble TEXHOJIOTHH.

Merononorus unentudukanuu. O

3HAKOMJICHHUE C €BPOMEHCKIUMHY CIIPABOYHUKAMH 10 HAUTYUIIUM JOCTYITHBIM
texnosioruii EBponetickoro 6ropo IPPC (Integrated Pollution Prevention and
Control).

N S

Cnucok JurepaTrypbl, peKOMEHAyeMbIi K UCI0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEeparypa:

Kynpun, b. Y. DnekTpocHabxeHne MpoMbIIUIEHHBIX peanpustuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporeccsl U anmapaTsl 3alTUThI OKPYKAIOIIEH cpebl : yaed.mocodue / A.
I'. Beromxkus. - M. : Bricir.mk., 2008. - 639 c.
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TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPEJICTBA

PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTyeckoe 3ansaTHe 17. CocTaBiieHHe JHEPreTHYECKOro NacnopTa u pa3padorka

3JIeMEHTOB NPOrpaMMbl JHeprocoepeKeHHus1 NpeANpPUATHA.

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

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

3HaTh: METOJMBI KOHTPOJIA Ka4eCTBa I/I3Z[CJII/Iﬁ 1 00BEKTOB B cq)epe HpO(i)CCCI/IOHaIII)HOI‘/‘I JACATCIIbBHOCTHU, OCHOBBI aHa/IM3a IIPUINH
HapyHleHI/Iﬁ TEXHOJIOTUYECKUX IMMPOUECCCOB U paSpa6aTbIBaTL MEPONPUATHA 110 UX NMPEAYIIPEIKICHUIO

3HaTh: OCHOBBI MIPOBCACHUS MEPOIIPUATHUS 110 HpO(i)I/UIaKTI/IKe MIPpOMU3BOACTBECHHOI'O TpaBMaTu3Ma U HpO(i)eCCI/IOHaJIBHBIX
3360HeBaHHfI; OCHOBBI CO6IIIOZ[CHI/I$I 9KOJIOTMYECKOM 0€30MacHOCTH MIPOBOJAUMBIX pa60T

YMeTb: NMPUMEHSTH METOJIbI KOHTPOJIS KauecTBa N3ENIUH 1 00BEKTOB B cepe podecCHOHANBHOM NesTeTbHOCTH, IPOBOJUTh
aHaNu3 NPUYMH HAPYIIEHUH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3pabaThIBATh MEPONPHUATHS MO UX MPETYTPEKACHHUIO

VYMeThb: NMPOBOJAMUTH MEPONPHUATHS 110 NPOPUIIAKTHKE IPOU3BOJICTBEHHOTO TPAaBMATH3Ma U NMPO(ECCHOHAIBHBIX 3a00JICBaHUI,
KOHTPOJIMPOBATh COOJIOIEHHUE IKOIOTHYECKON 0€30MacHOCTH POBOIUMBIX paboT

HanmenoBanue (opMUpyeMbIX KOMIETEHIUI

HNunexe DopMyJIUpPOBKA:
IIK-9 YMEHUEM MTPUMEHATh METOJIbI KOHTPOJIS Ka4eCTBa U3/IeIIUi 1 00BEKTOB B
cdepe npodeccnoHABHON IeATeIbHOCTH, POBOIUTE aHAIIN3 TPUYHUH
HaApPYIICHUA TEXHOJIOTHYECKUX MPOIIECCOB M Pa3padaThiBaTh MEPOTIPUSATHS
M0 UX MPEIYNPEKICHUIO
IIK -14 YMEHHUEM MTPOBOJIUTH MEPONPHUATHS TTO MPOGUITAKTUKE TPOU3BOJACTBEHHOTO

TpaBMaTU3Ma U MpopecCUOHATBHBIX 3a00JICBaHUN, KOHTPOJIUPOBATH
cOOJTI0ICHNE DKOJIOTUUECKON 0€30MTaCHOCTH TPOBOIUMBIX PadboT

Bonpocs! 1 3axanus:
ba3oBblii ypoBEeHB

1.

AnanuTudeckuil 0030p HOBEHIIMX MyOJMKanuii B 00JacTu pecypcocOepekeHus
Ha OCHOBE 3KcIpecc-roncka B ViHTepHeTe.
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2. OmnpezneneHne cocTaBa JaHHBIX YHEPTETHYECKOTO MACTIOPTa U SHEPTOICKIapaliy.
3. Pa3paboTka 3:1€eMEeHTOB POTrpaMMbl SHEPrOCOEPEIKEHUS MaJIOTr0 MPEATIPHUITHS.
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TEMA 3. MEHE/UKMEHT PECYPCO2OHEPI'OCBEPEKEHMUS.

IMPAKTUYECKOE 3AHATHE 18. MEHE/UKMEHT PECYPCOB U
SHEPI'OMEHE/KMEHT
Henb 3aHATHA: U3YYUTh TEOPETUUECKUE IIOJIOKEHUS 110 TEME 3aHATHUS.

3HaHMsA ¥ yMeHHs, IpHoOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHUS TeMbl
3HaTh: METO/bl KOHTPOJIS KauecTBa U3/eluii 1 00beKTOB B cepe npodeccHoHaIbHOM e TeNbHOCTH, OCHOBBI aHAIN3a IIPUYUH
HapyLICHUH TeXHOJIOTHYECKHX IPOLECCOB U pa3pabaThIBaTh MEPOINPUSITHS 110 UX IPEAYHPEKICHHUIO

3HaTh: OCHOBBI MIPOBCACHUS MEPOIIPUATHUS 110 HpO(i)I/UIaKTI/IKe MIPpOMU3BOACTBECHHOI'O TpaBMaTu3sMa u HpO(i)eCCI/IOHaJIBHBIX
3360HeBaHHfI; OCHOBBI CO6IIIOZ[CHI/I$I 9KOJIOTMYECKON 0€30MacHOCTH MIPOBOJAUMBIX pa60T

Ymerb: HNPUMCHATH METOAbI KOHTPOJIA Ka4y€CTBa W3ICIUN 1 00BEKTOB B cq)epe HpO(i)eCCPIOHaHI)HOﬁ ACATCIIbHOCTH, IIPOBOJAUTDH
aHaJIn3 NpUInuH HapyHleHI/Iﬁ TCXHOJIOTUYECKHUX IPOLECCOB U paSpa6aTBIBaTI> MEPOIPUATHSA T10 UX TPEAYIIPEIKIACHUIO

YMeTb: NMPOBOAUTE MEPONIPHATHS MO MPOPHITAKTHKE TPOU3BOICTBEHHOTO TpaBMaTH3Ma U IpodeccnoHaIbHbIX 3a00IeBaHuUH,
KOHTPOJIMPOBATh COOJIOIEHHUE IKOIOTHYECKON 0€30MacHOCTH IPOBOIUMBIX paboT

HanmeHnoBanue (opMUpPYyeMbIX KOMIETEHIUI

HNunexe DopMyJIUpPOBKa:

IIK-9 YMEHUEM MTPUMEHATh METOJIbI KOHTPOJIS Ka4eCTBA U3/IeIIUi 1 0OBEKTOB B
cdepe npodeccnoHATBHON IeATeIbHOCTH, TPOBOIUTE aHAIIN3 MPUYHUH
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HapyIICHUH TEXHOJIOTHYECKUX MPOIIECCOB U Pa3padbaThIBaTh MEPONIPUATHS
110 UX NPENYIPEKICHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPONIPUATHS MO TPOPUIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHAIBHBIX 3a00€BaHMi, KOHTPOJIHPOBAThH
COOJIIOJICHHE YKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX paboOT

Teoperuyeckas 4acTb

Bonpocek! u 3aganus:
ba30BbIi1 ypoBeHb

CucTteMbl MEHEPKMEHTA Ka4eCTBa B PECYPCOIHEPTOCOCKPEIKEHHUH.
Ncnonp30BaHne HAUTYYIINX TOCTYIMHBIX TEXHOJIOTUI U JTy4Illed MPAKTUKH.
OHEProMeHEIKMEHT, SHEPTOAYIUT U YHEPTOCEPBUC.

NHCTpyMeHTaIbHBIN SHEProayInT.

[TpuGops! anst 3HEproaynuTa.

DHEPreTU4eCKuil macmnopT.

[Iporpamma B 00acTH sHEprocOepekeHUs U FHEProdPPEKTHBHOCTH.
DHeprojexnapaus.

[Iporpammuoe obecnieuenue 11 3pHEKTUBHOTO KOHTPOJIS SHEPronoTpeOieHus

©CoNo~WNE
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