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Beenenne

Jucuunnuuaa «OHEpPro- M pecypcocOeperammme TEXHOJOTUU» OTHOCUTCS K
JUCIUIUIMHE BapUaTUBHON 4YacTH JUCHMIUIMHBI 10 BbIOOpy. OHa HampaBieHa Ha
dbopmupoBanue mpoheccCuoHaAIbHBIX KOMIETEHIIHM, 00y4aloIuXCcsl B MPOIECCE BHITOTHEHUS
pabot, onpeneneaabix ®I'OC BO.

Metoauueckie yKa3aHHs COCTaBJICHBI Ha COBPEMEHHOM HAyyHOM YpOBHE U
paccuMTaHbl Ha CTYAEHTOB, Mo HampaBieHuto 15.03.02 TexHOJOTHYECKHE MAIIWHBI U
00opyI0BaHUeE.

ITocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOM CTPYKTypEe €€ MPOXOXKICHUS.
[Ipenyaraempie METONMYECKHE YKa3aHHUS COJAEpPIKAT MaTepuay, KOTOPBI pPEKOMEHAYeTCS
MCIIOJIB30BATh CTYJIEHTAM IPHU MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

JlJis IOATOTOBKM K MPAKTUYECKUM 3aHATUSAM CTYICHT JIOJDKEH M3YyYUTh MaTepuai 1o
COOTBETCTBYIOIIEH TeMe, UCIOJIb3ysl OCHOBHYIO U JOMOJHUTEIBHYIO JTUTEPATypy, a TaKKe
UCIONB3Ys nepuoanyeckue nznanus CMU.



TEMA 1. I'VIOBAJIM3ALIMA PECYPCOSHEPT'OCBEPEXKEHUA U
PECYPCHBIE AJIbTEPHATHUBBIL.

IIpakTuyeckoe 3ansaTue 1. CylmHOCTh U 3HAUEHHE pecypcocOepeskeHus1 B
COBpeMeHHBbIX ycJI0BUSIX OCHOBHbIE MOHATHS.
Heab 3aHATHSA: U3YYUTH TEOPETUYECKUE TOJOKEHUS 10 TEME 3aHSTHS.

3Hanua u ymenus, npnoﬁpeTaeMme CTYAECHTOM B PE€3YyJbTaTEC 0CBOCHUSA TEMbI
3HaTh: METOABI KOHTPOJIS KauecTBa U3Jenil 1 00bEKTOB B chepe mpodhecCHOHANTBHON NeATEeNbHOCTH, OCHOBBI aHAIIM3a
NPUYUH HApYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHATHS 10 UX MPELYIPEKACHUIO
3HaTh: OCHOBBI IIPOBEICHHUS MEPOIPHATHS MO NPOPHIAKTHKE IPOU3BOJICTBEHHOTO TPAaBMaTH3Ma U PO(ECcCHOHATBHBIX
3a00JIeBaHMIA; OCHOBBI COOJIIOACHUS SKOJIOTHYECKOH 0€30MacHOCTH MPOBOJUMBIX PabOT
VYMeTh: NPUMEHATH METObI KOHTPOJIS KauecTBa U3CIHil U 00BeKTOB B cepe MpodhecCHOHAIBHON NesSTEeNbHOCTH,
NPOBOJUTH aHAIN3 IPUYHH HAPYIICHUH TEXHOJIOTMUECKUX MPOIIECCOB M Pa3pabaThIBaTh MEPOIPHUSTHS IO HX
HpeTyNpeKICHAI0
YMeTh: NPOBOANTH MEPONPHATHS IO POPHITAKTHKE TPOU3BOICTBEHHOTO TPaBMaTH3Ma ¥ MPodecCHOHATBHBIX
3a00J1€BaHUi, KOHTPOJIUPOBATH COOIIFOICHHE HKOJIOTHUECKOIT 0€30I1aCHOCTH NPOBOAUMBIX PaboT

HanmenoBanune (popMHpPyeMbIX KOMIETEHIUI

Nunexc DopMyIUpPOBKa:

IIK-9 YMEHHMEM MIPUMEHSITh METOAbl KOHTPOJIS KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeTbHOCTH, IPOBOJUTH aHAIN3 IPUYUH
HapyIICHUH TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPENYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOIUTH MEPONIPUATHS IO NPOPHIAKTUKE TPOU3BOJCTBEHHOTO
TpaBMaTH3Ma 1 MpoQecCUOHAIbHBIX 3a00JIeBaHNMN, KOHTPOJIUPOBAThH
co0JII0JIEHHE PKOJIOTHYECKOM 0€30MacHOCTH MPOBOAUMBIX pabOT

Teoperuyeckas 4acTb

OKOHOMHUYECKHM MOTEHLIMad — JTO KaTeropus, IO03BOJSIONIas Haubojee IOJHO
OTpENIeIUTh BCIO COBOKYMHOCTb SKOHOMHYECKHMX BO3MOXHOCTEH KOHKPETHOIO OOBEKTa
(peruoHa, npeAnpuUsATUs).

MartepuanbHble pecypcbl — COBOKYIHOCTb IPEIMETOB TPyZa, KOTOPBIE YYacTBYIOT B
polecce MPOU3BOACTBA (CHIPHE, MaTEepPHUAIIbl, TOIIIUBO, SHEPTUS, MONY(HaOpUKATHI U T.I1.).

PannonanbHOE HCIIONIB30BAHME MAaTEpUANBHBIX PECYPCOB — 3TO KadyeCTBEHHAas
XapaKTepUCTHKA UX MOTPeOIeHUsI Ha pa3yMHOM ypoBHE. «PallnoHalIbHO HCIIOIBb30BaTh» — 3TO
TaK pacxo0BaTh MaTepUalbHbIE PECYpPChl, YTOObI MPOU3BEAEHHBIE 3aTpaThl 00eCIeUnIn Obl
MaKCUMaJIbHBIA pe3ynbTarT.

OKOHOMHSI MaTepUAIbHBIX PECYPCOB — TIOBBIIIEHME YPOBHA MX  IIOJIE3HOIO
MCIIOJIb30BaHUs, BhIpaXkarollleecss B CHUKEHUH YIEIBbHOIO pacxoja MaTepHajioB Ha €IUHUILY
NOTPEOUTENHCKOTO CBOWCTBA BBIYCKAeMOW MPOMYKIIMM MPU TOBBILICHUH WM COXPAaHEHUHU
KayecTBa U TEXHUYECKOTO YPOBHSI MPOIYKIIUU

Pexxum SKOHOMMM — 3TO  COBOKYNHOCTb  OPraHM3allMOHHBIX, TEXHUYECKHX,
HKOHOMUYECKUX, BOCIIUTATENBHBIX U JAPYTUX MEPONPUSTUN, HANIPABIEHHBIX Ha OepekHOe U
palroHaIbHOE MCIIOJIb30BaHHE BCEX BHJIOB PECYpCOB B MHTEpecax 3((PEKTUBHOTO Pa3BUTHUS
KaK DKOHOMHKH B 1I€JIOM, TaK U OTAEIbHBIX IIPOU3BOACTB U IPEIIPHUITHH.




Bonpocsel u 3aganusi:
ba3oBb1i1 ypoBeHb

1 OOpbscHUTE 3HaAUEHUE OCHOBHBIX MOHATUN TUCIUILIMHBI: YKOHOMUYECKUH MMOTEHIINAT,
MaTepuaibHBIE PECYpPChl, PallMOHATHLHOE HCIOJIB30BAHUE MATEPUAIBHBIX PECYPCOB,
SKOHOMMSI MaT€PHAIIbHBIX PECYPCOB, PEKUM 3KOHOMUU B pa3pe3e MPOU3BOJICTBEHHOTO
MPEIIPHUITHS U TOCYIapCTBA B LIEJIOM.

2 Kak cooTHOCATCA KaTeropuu: palUOHAIBHOE HCIOJIb30BaHUE U SKOHOMHS
MaTepHaIbHBIX PECYpPCOB?

3 Kak ypoBeHb pallMOHAIBHOCTH MOTPEOJICHUS] MaTepPHAIbHBIX PECYpPCOB BIIMAET Ha
dbopMupoBaHre 000POTHBIX CPEACTB MPEANPHUSATHS, IICH HA TOBAPHI M YCIIYTH U JAPyTUe
MOKAa3aTeH X035 HCTBEHHON AESITeIbHOCTHA TPOMBIIIICHHOTO IPEANPUITUS?

[ToBbIIIEHHBIN YPOBEHb

1 KakoBbl cocTaB U cojAepKaHME€ HOPMATHBHOW ©0a3bl, HCIIOJIB3YyeMOW mpH
pecypcocOepeXeHUH B JIOTUCTHYECKON JIeATEIIEHOCTH?

2 Ilpoananusupyiite pecypcocOeperamy AesaTeIbHOCTh KOHKPETHOTO MPEANPUSTHS
MPOMBIIIICHHOCTH.

Cnmcok JuTeparypbl, peKOMEHAyeMbIH K HCI0JIb30BAHMIO 110 JAHHON Teme
OcHoBHas iuTeparypa:

Kynpun, b. Y. DnekrpocHabxkeHrne npoMbIIUIeHHbIX npeanpustuii: yued. / b. U. Kyapun. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Betomkun, A. I'. TIporiecch! u anmapathl 3alTUTHI OKPY>KArOIIEH cpebl : yued.mocooue / A.
I'. Beromkun. - M. : Beicnr.mk., 2008. - 639 c.

Jlono/IHUTeIbHAS JIUTepaTypa:

Cadponos, B. C. TexHnonornueckue npoodaeMbl 0XpaHbl OKPYKaroIIel cpeJibl B
XUMHUYECKON poMBINIUIeHHOCTH [ TekeT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosies : Apuan. un-t, 1981. - 116 c.

backakos, A. I1. HerpanunnonHsie U BO300HOBIsIEMble HCTOUHUKH dHepruu [Tekcr] : yueO.
/ A. T1. backakoB , B. A. Mysi. - M. : Ul BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — sneKTPOHHBIN KaTaIOT aCCOIMAIINHN JICKTPOHHBIX OHOINOTEK
yueOHBIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpeiTOe 00pa3oBaHue



https://openedu.ru/

TEMA 1. I'NIOBAJIM3ALIIMA PECYPCOSHEPT'OCBEPEKEHUA U
PECYPCHBIE AJIbTEPHATHBBI.

INPAKTUYECKOE 3AHATHUE 2. TEOPETUYECKHUE OCHOBBI
PECYPCOCBEPEXEHHNSA OCHOBHBIE ITIOHATUSA
b 3aHATHA: U3YUUTh TEOPETUUYECKUE ITOJIOKEHUS 110 TEME 3aHATHUS.

3HaHMs U YMEHUSs, IpuodpeTaeMble CTYJIEHTOM B pe3yJbTaTe 0CBOEHHSI TeMbI
3HaTh: METOJbI KOHTPOJISI KaueCTBa H3/eNil U 00BEKTOB B chepe IpodhecCHOHATLHON AeSITEIbHOCTH, OCHOBEI aHAITI3a
NPUYNH HapyHIIEHUH TEXHOJIOTHYECKHX IPOIECCOB 1 pa3pabaTeiBaTh MEPOIIPUATHS 110 X HPEIYIPEIKICHUIO
3HaTh: OCHOBBI MPOBEACHHS MEPOIIPUSTHS MO MPOPHITAKTHKE TPOU3BOCTBEHHOTO TPaBMaTu3Ma M NpO(heCcCHOHAIBHBIX
3a00JIeBaHNI; OCHOBBI COOJIIOICHHS KOJIOTUIECKOH 0€301acHOCTH MIPOBOIMMBIX paboT
YMeTh: NPHUMEHSTh METObI KOHTPOJIS KauecTBa N3ACIUH 1 00BEKTOB B chepe MpodhecCHOHANEHOH AesTeTbHOCTH,
HPOBOUTH AHAIM3 TIPUYUH HAPYIICHHI TEXHOJIIOTHYECKHX MPOLIECCOB U pa3pabaThiBaTh MEPOIPUATHUS 10 HX
HPEIYNPEKICHUIO
YMeTh: MPOBOJUTH MEPOIPHATHS IO NPOGHIAKTHKE MIPOU3BOJCTBEHHOTO TPABMATH3Ma U MPO(ECCHOHATIBHBIX
3a00JeBaHM, KOHTPOJIMPOBATH COOIFOACHUE IKOJIOTHIECKOH O€30IIaCHOCTH IPOBOAUMBIX paboT

HanmenoBanue (popMHpPYyeMbIX KOMIIETEHIUI

Wupneke DopMynHpOBKa:

IK-9 YMEHHUEM MPUMEHSTh METO/IbI KOHTPOJIS Ka4eCTBa H3/ICIHiA U OObEKTOB B
chepe nmpodeccroHaNbHON AEATEIHHOCTH, TPOBOIUTH aHATU3 IPUINH
HApYIICHUH TEXHOJOTHUYECKUX MPOIIECCOB U pa3pabaThiBaTh MEPOIIPHUSITHUS
110 UX HPEAYIPEXKIECHUIO

IIK -14 YMEHHUEM MPOBOJAUTH MEPOTIPUATHS MO TPOPHIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHANBHBIX 3a001eBaHM, KOHTPOJIUPOBATH
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

TeopeTuyeckas 4acTb

HopmupoBanue MarepuaibHbIX PECypcOB — IMPOLIECC YCTAHOBJIEHUS MEpBI 3aTpaT
MaTCpHAJIBHBIX PECYPCOB HA IMMPOU3BOACTBO CAMHUIILI ITPOAYKIIUW WX JJIS BBIITIOJTHCHUA
ornpenenéHHoro o0bEMa padorT.

Hopwma pacxosia MaTepHaIbHBIX PECYPCOB — 3TO MAKCHMAIIBHO JIOMTYCTHMOE
KOJINYECTBO CBHIPhsi, MaTEpUAJIOB, TOIJINBA, YHEPTUU Ha TPOU3BOICTBO €AMHUIIBI TPOAYKIUH
WJIM JUTs1 BBITIOJIHEHUS OTIpeieIEHHOr0 00bEMa paboT 3aJaHHOr0 KauecTBa Ipu
CYIIECTBYIOIIUX OPraHU3alMOHHO-TEXHUYECKUX YCIIOBHUIX MPOU3BOJICTBA.

HopmatuBel — 03JIEMEHTHBIE COCTABIISIIOLIME HOPM, XapaKTEPU3YIOLIUE YIETbHBIN
pacxo]] ChIpbsl WIIM MaT€pHUaJIOB Ha €MHMILY TUIOIIA 1, 00BEMA WK AJTUHBI, IPU BHIIOJTHEHUU
KOHKPETHOT'O TEXHOJOTMYCCKOIr'o IMporecca B 3aIaHHBIX YCIIOBUAX ITPOU3BOACTBA, 4 TAKKC
pa3Mephl TEXHOJOTHUECKUX OTXO/I0B U IMOTEPh MO BUIaM MPOMBIIUIEHHOW MPOAYKIIHH,
HN3MCPUMBIC B HATYPAJIBHBIX UJIKM OTHOCHUTCIIbHBIX €AWHHUIAX (Haan/IMep, B HpOI_[eHTaX).

Bonpocel u 3a1aHus:

ba30BeIil ypoBEHB
1. Kakue ocHOBHbIE HaNPaBJICHUs BKIIOYAET MPOLIECC HOPMUPOBAHUS pacxoa
MaTepuaibHBIX PECYPCOB HA MPENNPUSITHN?
2. TlpuBenure TPakTOBKY HOPMBI PacXo/1a U MOSICHUTE €€ COJepKaHNUEe C TOUKU 3PEHHUs
000CHOBaHHOCTH U NPOIPECCUBHOCTH.
3. Ilepeuncnute u MOSCHUTE COJCPKAHNUE COCTaBa HOPMOOOPA3YIOLINX JIEMEHTOB
HOPMBI pacxoa.




&

B uém cymiecTBeHHOE pazianyme NOHATHN «HOpMa pacXxoaa» U «HOPMAaTHB Pacxoia?

5. Tlepeuncnure 1 NPOKOMMEHTUPYITE 00IIME HOPMBI U HOPMATUBBI, TPUMEHSEMBIE Ha
HPOMBIIUICHHBIX MPEAIPHUITUSX.

6. IlpuBenure knaccupuKaUIo U3AECTUA U pabOT KaKk 00bEKTOB HOPMUPOBAHHS pacxo/ia
MaTepualIbHBIX PECYPCOB.

7. KakoBbI MpUYUHBI IPOBEACHHS KJIACCU(UKALMU HOPM PACX0aa MaTepHaTbHBIX
pecypcoB u TpeOOBaHUS, IPEABSIBIAEMbIC K HEH?

8. Tlosicnute conepkanue Kiaaccu(pUKaUK HOPM 110 TIOTHOTE JAHHBIX M BUILY

MaTepualIbHBIX PecypcoB?

IToBbIlICHHBI YPOBEHD
1. Ha kaxue BUIBI KIACCUDHUIMPYIOT HOPMBI 110 CTENIEHH JU(PepeHIIMatui MPOIYKIUU
U YKPYIHEHHOCTH HOMEHKJIATyphl pecypcoB?
2. TlosicHuTe coneprkaHue Kiaccu(HUKaUU HOPM TI0 CTETICHH UX JIETaTU3aIiH U
MaciTady NpUMEHEHHs B IUIAaHUPOBAHUH.
3. Ha xakue BuabI KJIacCCH(PUIMPYIOT HOPMBI O MIEPUOTY UX JEHCTBUS U CTEIICHH
arperamuu?

Cnmcok JuTeparypbl, peKOMEHAyeMbIH K HCI0JIb30BAHMIO 10 JAHHON Teme
OcHoBHas MTeparypa:
Kynpun, b. Y. DnexkrpocHabkeHrne npoMbIIUIeHHBIX npeanpustuid: yued. / b. U. Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. TIporiecch! u anmapathl 3alTUTHI OKPY>KArOIIEH cpesbl : yued.mocooue / A.
I'. Betomxkun. - M. : Bercir.mxk., 2008. - 639 c.

Jlonmo/IHUTeIbHAS JIUTepaTypa:

Cadponos, B. C. TexHnonornueckue npoodaeMbl 0XpaHbl OKPYKaroIlel cpeJibl B
XUMHUYECKON poMBIIUIeHHOCTH [ TekeT] : yue6. mocobue / B.C. Cadponos, I'. 4.
boromonona, H.B. ®unaesa. - Kyiiosies : Apuan. un-t, 1981. - 116 c.

backakos, A. I1. HerpanunnonHsie U B0O300HOBIsIEMble HCTOUHUKH dHepruu [Tekcr] : yueO.
/ A.I1. backakoB , B. A. Mysi. - M. : Ul BACTET, 2013. - 366 ¢

HNHTepHET-pecypcebl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIN KaTaJIOT aCCOIMAIINHN JICKTPOHHBIX OHOINOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DOBC.
5 https://openedu.ru — OTkpeiTOe 00pa3oBaHue



https://openedu.ru/

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

IIpakTuyeckoe 3aHaTHE 3. JKOHOMUYECKHE HOPMATHBHI H METO/bI
pecypcocoepe:keHnst
Heapb 3aHATHSA: U3YYUTH TEOPETUUECKUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMs U YMEHUSs, IpuodpeTaeMble CTYJIEHTOM B pe3yJbTaTe 0CBOEHHSI TeMbI
3HaTh: METOJbI KOHTPOJISI KaueCTBa H3/eNil U 00BEKTOB B cdhepe IpohecCHOHATLHON AesITEILHOCTH, OCHOBEI aHAITI3a
NPUYNH HapyHIEHUH TeXHOJIOTMYECKHX IPOIECCOB 1 pa3pabaTeiBaTh MEPOIIPUATHS 110 X HPEIYIPEIKICHUIO
3HaTh: OCHOBBI MPOBEACHHS MEPOIIPUATHS MO MPOPHITAKTHKE TPOU3BOICTBEHHOTO TPaBMaTU3Ma M NPO(heCCHOHAIBHBIX
3a00JIeBaHNi; OCHOBBI COOJIOICHHS HKOJIOTUIECKON 0€30IIaCHOCTH POBOAUMBIX PabOT
YMeTh: NPUMEHATH METObI KOHTPOJIS KauecTBa M3AENHil U 00BEKTOB B cepe MpodhecCHOHANBHON NS TEeNbHOCTH,
HPOBOJIUTH AHAIIM3 TIPUYMH HAPYIICHHIT TEXHOJIOTHYECKHX MPOIIECCOB U pa3pabaThiBaTh MEPOIPHUATHUS IO HX
HPEIyNPEKIACHUIO
YMeTh: MPOBOJUTH MEPOIPHATHS IO NPOGUIAKTHKE POU3BOJCTBEHHOTO TPABMATH3Ma U MPO(ECCHOHATIBHBIX
3a00J1€BaHUi, KOHTPOJIUPOBATH COOIIFOICHHE HKOJIOTHUECKOIT 0€30I1aCHOCTH IPOBOAUMBIX PaboT

HanmenoBanue (popMHpPyeMbIX KOMIIETEHIUI

Nunexc DopMyJIUpPOBKA:

IK-9 YMEHHMEM MIPUMEHSITh METOAbl KOHTPOJIS KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeTbHOCTH, IPOBOJUTH aHAIN3 IPUYMH
HapyIIEHUH TEXHOJIOIMYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPEAYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOAUTH MEPOTIPHUSITUS MO TPOPHIAKTUKE TIPOU3BOICTBEHHOTO
TpaBMaTU3Ma U MpopecCHOHATBHBIX 3a00JI€BaHUN, KOHTPOJINPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

Teoperuyeckas 4acTb
Kputepusimu ypoBHS IPOrpecCUBHOCTH HOPM, YCTAHOBJICHHBIX HA MPOU3BOJICTBO

KOHKPETHOW MPOAYKIMHU, YPOBHSA IPUMEHIEMON TEXHOJOTHMM M TEXHOJOTMYHOCTH
OTZENBbHBIX JETaleil HW3AENHs BBICTYNAeT CHCTEMa IOKa3aTelell paluuOHaJIbHOCTH
WCIIOJIb30BAHMS MaTEPUAIbHBIX PECYPCOB.

Bce nokazarenn MOXHO MOJIpa3/ieaIuTh Ha TPU OCHOBHBIE TPYIIIIHL:

1) mokaszaTenu palMOHAIBHOTO WCIOJB30BAaHHUS ChIPhS M MAaTCPUANIOB B
IIPOU3BOJICTBE TOTOBOT'O MPOJAYKTA;

2) moKasaTeNd pPAlMOHAJIBHOCTH HCIIOJNB30BAHUS TOIUIMBA, TEIJIOBOM U
AIEKTPUYECKON DHEPTUH;

3) KOMIUIEKCHBIC IOKa3aTelH PAIMOHAIHHOTO HCIIOIB30BAHUS MaTEepPHAIbHBIX
pecypcoB.

Bce mokaszarenu oObIYHO nensATCA Ha IJIAHOBbIE (HOPMATHBHBIC) U OTYETHBIC
(paxTuueckue).

K mepBoi rpymme OTHOCATCS NOKa3aTeld BBIXOAA TOJHOIO U Pa3HOBHIHOCTH

KO3 (PHUIIMEHTOB UCIIOJIb30BAHUS MATEPHAIIOB.




ITokazaTenu BbIXOoAa TOAHOTO (KOA(DPUIIMEHTHl W3BIACYCHUS TMPOAYKIIUU W3
HCXOJIHOTO CHIPhSl U MaTEpPHAIOB) OMPEACISIIOTCS B OOOCHOBAHWU IMPOTPECCHBHOCTH
HOPM M MCTIOJIb30BaHUU MCXOJTHOTO CHIPB.

Kak mpaBuiio, OHHM pacCUMTHIBAIOTCS BO BCEX CIIydasX, KOTJa ChIphE
noTpebseTcss B BHUAE Pa3IMYHBIX CMECE W 10 CBOMM IMPHUPOJHBIM CBONCTBaM
COJCP)KUT pa3IuYHbIe TMPUMECH M €CTECTBEHHBIE TIOPOKH, HENPUTOIHBIC IS
MOJIYdeHUsT HEOOXOAUMON TpOAYyKIMHM (HampuMmep, OKelle3Has pyda, Kpome
AJIEMEHTHOTO JKele3a, coaepkuT 10 60 % mpumeceil, KOTOpbIE ONMPENETSAIOT Ka4eCTBO
pPYyIbl U BBIXOJA U3 HEE jkene3a). HeomHopoaHbIMU CBOMCTBaMH OOJaalOT IIUXTOBBIC
MaTepuaibl, XUMUYECKOE, KOXKEBEHHOE, TMHUILEBOE CHIPhE, HaTypajdbHas IPEBECHHA B
BU/JIE KPYTJIOTO Jieca U T.1.

Brixoa rogHOTO M TTOKa3bIBAET, HACKOJIBKO A(PEKTUBHO PACXOIYETCS CHIPHE A
MOJIYYEHUS U3 HETO TOTOBOU MPOAYKIIUU. DTOT MOKA3aTeIh OOBIYHO PACCUUTHIBACTCS B

IPOLIEHTHOM OTHOILIEHUH MO cleAyrolen hopmyre:

B

2

=2 000, )
ucx
rae  B,— BIXOJ TOJHOTO (K03(GHUIMEHT U3BICUEHUS IPOAYKIIMU U3 TOJHOTO CBIPS
WU MaTEPHUAJIOB);
Q. — KOIMYECTBO TOTOBOTO MIPOAYKTA;
Q,,cx — KOJMYECTBO MCXOIHOTO CHIPHSI, 3aTPAYEHHOTO Ha MPOU3BOJICTBO TOTOBOTO

MPOJYyKTAa.

Kosdduumentsr ucnonb3oBaHUs MaTepuagoB MOTYT ObITh  IJIJAHOBBIMHU
(HopmaTtuBHBIMH) M (pakTHUecKuMHU (OTUETHBIMH). OOBIYHO OHHU OIPEACISIOTCS B
J0JIsAX eAuHUIBI. OH XapaKTepU3yeT A0 OTXO0B II0 OTHOLIEHHUIO K HOpME pacxoia
wii obmemy (pakruueckomy pacxony. IlmaHoBelii KO3((GUIUMEHT HCIONB30BAHUSL

MaTepuaa onpeaensercs mno Gopmye

K n _ ’ (2)

ni 9 )
raie K, — nuaHoBbIN (HOPMAaTHBHBIN) KO3(Q(UIMEHT HCIIOIb30BaHU MaTepUaa;

Q,— 4uCTBIi Bec (Macca) WM HOJIE3HbIH pacXo MaTepHana Ha JeTalb (U31eI1e);



H , — HOpMa pacxo/la MaTepHala Ha JeTalb (u3nemnue).

@daktnueckudt  (OTUETHBINM)  KOXPGUIMEHT  HMCIOJB30BAaHUS  MaTepuaia

paccuuThIBaeTcs o popmyie

qu:Qq’ 3

e Kuqb — ¢daktrueckuid (0TUETHBIN) KO3 (ULIMEHT UCTIOIB30BAHUS MaTepUaa;

Qp— (bakTHUYEeCKUN pacxo1 MaTeprasa Ha AeTalb (U3EIHE).

B XO0351CTBEHHON MpaKTUKE MPUMEHSIETCS MHOI'O Pa3JIMYHBIX Pa3sHOBUIHOCTEHN
K03 (ULUEHTOB HCMNOJIb30BaHUA. Tak, B 3arOTOBUTENBHBIX LI€XaX PAaCCUUTHIBACTCS
KO3 (ULUEHT PACKPOs U OMPEIENsieTCsl OH KaK OTHOILIEHUE Beca 3aroTOBKH K HOpME

pacxoja. B o61miem Bue oH paccuuThiBaeTcs mo popmyie

— Q3GZ
K packp H ! (4)
p
rne K packp — K0OOOUIMEHT packpost MaTepuana Ha 3ar0TOBKH;

Q,,. — Bec (00BEM, IIIOINAb) 3aTOTOBKA.

Yame Bcero KOIPOUIMEHT pAcKpos TMPEACTABISIET COO0OW COOTHOIICHHE

TIomaei u onpeaesnsercs mo Gpopmyne

K noun ’ (5)

rac FnOJZ — IJ1oIaab IMOJE3HO UCIIOJB3YyEMOI'0 MaTCpHraiia;

F .o — TUIOIIA/IL PACKpanBaeMoro (MCXOIHOTO) MaTepHaa.

HpI/I pasHoﬁ TOJIIIUHEC MaTCpHaa UCIIOJIB3YIOTCA COOTHOUICHUS O6’béMOB, TOoraa

Kod(PUIMEHT packpos onpenensercs mo Gopmysne

F t V
K __non 0 _ Ynon ’
packp = t v/ (6)

ucx



rae 1, — TommuHa Mateprana B 00paboTke;
t,cx — TOJIIIIMHA pacKpanBaeMOTo (MCXOIHOT0) MaTepuaa;
V,.0: — 00BEM TIOJIE3HO UCTIOIB3yEeMOT0 MaTepHaia;

V,er —00BEM packpanBaeMoOro (MCXOIHOTO) MaTepHraa.

JUis HOpMHpOBaHMS pacxoja M aHalW3a paldOHAIBHOTO HCIOJIb30BaHUS
MeTaljla Ha TPOM3BOACTBO IMpoKaTa, a Takke B  MAIIMHOCTPOCHUU U
METaI000paboTKe YacTo MpHMEHSETCS pacxoJHbli koddduiment. OH Hambosee
y100€eH JIJIsl IPUMEHEHUS B MEITKOCEPUITHOM U € IMHIUYHOM TPOU3BOJICTBE.

HopmaTtuBHbIl (T1aHOBBIN) pacXoJHBIH KOI(POUIMEHT MPEICTaBISIET CO00M

OTHOIICHUC HOPMBI pacxoldda K YUCTOMY BECY (MaCCG) ACTAaJIM U paCCUUTBIBACTCA 110

dbopmyme

K nun — _p’ (7)
ni o v o~
e K p — HOpDMATHBHBIN (IUTAHOBBIT) PACXOIHEI KOY(QUIHCHT;

dakTrueckuid  (OTYETHBIN) pacxXoMHbId KOA(D(GUIMEHT paCCUUTHIBACTCS Kak

OTHOIIIEHUE (PAaKTUUECKOTO pacxoja K YUCTOMY Becy (Macce) JaHHOTO MaTepHhaa;

ngak

K,? =
p Qq

’ (8)

Pacxonmubiii koadduULMEHT SBIsIETCS BEIMYMHON, 0OpaTHOW KOAPPUIIUEHTY

HCIOJb30BaHUs, T.C..

Ky=—=) ©

u

Kak muianoBbIii KO3 (UIIMEHT HCIONb30BaHUS, TaK M IUIAHOBBIA PaCXOIHBIN
KOO(QQHUIMEHT OMNpeNesIIoT OTHOCHUTENBHBIH pa3Mep HOPMHPYEMBIX OTXOJOB U
norepb. PacxonHblii K03 (HUIMEHT XapakTepU3yeT J0JII0 OTXOJO0B IO OTHOLICHUIO K
IIOJIE3HOMY Pacxony.

[Ipy  KONMYECTBEHHOM  HU3MEpeHUH  SPPEKTUBHOCTH  HMCHOJIB30BaHUS
MaTEpHAIBHBIX PECYPCOB  OLICHUBAECTCS: MaTepUATIOEMKOCTh, MaTepHaIOOTaya;

KOB(i)(i)HHI/ICHT COOTHOIICHHUA TCMIIOB POCTA 00BEMa MMPpOU3BOACTBA U MATCPHUAJIBHBIX



3aTpaT; yJeJbHbIN BeC MaTepUaIbHBIX 3aTpaT B c€0ECTOMMOCTH MTPOTYKIUH.
Matepuano€MKOCTh MPOAYKIMHU TMPEACTABISIET COOONW BEIMYMHY 3aTpaT
MaTepUaIbHBIX PECYPCOB Ha MPOU3BOJCTBO €IUHUIBI MPOIYKIUU WX paboT. ITO
oTpejiesIeHre B CaMOM OOIIIeM BHJI€ XapaKTePHO JJIs JIF0OOT0 YPOBHS YIPaBIICHUS.
Matepuano€MKOCTh ~ TOBapHOM  MPOAYKLIHUU  SBJISETCS  00OOIIAOIIHUM
CTOMMOCTHBIM TIOKa3aTeJeM W TMPEACTABISET BEIMUYMHY MaTepHAbHBIX 3aTpaTr Ha
OIMH pyOJIb TOBapHOW MPOAYKIMH MPEANPUATUS, OOBEIAUHEHUS, TOJIO0TPACIH,

OTpacIIu:

mE=M3 (10)
BIT

rae  ME — Marepuano€MKoCTh NpOIYyKINH;

M3 — maTepuanbHbI€ 3aTpaThl Ha MPOU3BOJICTBO MPOIYKIIUH;

BII — croumMocTh pOU3BEAEHHON MTPOLYKIIMH.

Marepuanootiadya omnpeaensiercss JIeICHHEM CTOMMOCTH — MPOU3BEIEHHOM
MPOAYKIIUK Ha cyMMy M3. DTOT nokas3areiib XapakTepu3yeT OTJady MaTepHasoB, T.c.
CKOJIbKO TIPOM3BEJICHO MPOJIYKIIMH C KaKJIOTO PYyOss MOTpeOIEHHBIX MaTepHAIBHBIX

pecypcoB (ChIpbsi, MAaTEpUAIIOB, TOTUTUBA M SHEPTUH | T.JI.):

mo=21 (11)
M3

Bonpocs! u 3aganus:
ba30BbIii ypoBEeHB
1. B uém cyTh pacu€THO-aHAIUTUYECKOTO METOa OMPEICTCHUS HOPM pacxo/ia

MaTepHabHBIX PECypCcOB?

2. KakoBo cogepkaHue OTUETHO-CTATUCTUYECKOTO METOJla pacuéra HOPM
pacxojia MaTepuanbHbIX pecypcoB?

3. TlosicHuTe coaep)kaHHE OMBITHOTO (OMBITHO-TA00PATOPHOTO U OIBITHO-
IIPOU3BOJICTBEHHOI'0) METO/IA pacyéTa HOPM pacxo/ia MaTEpUaJIbHBIX PECYPCOB.

4. B 4ém cyTb METOJIOB pacdy€ra HOPM pacxoja MaTepHaIbHBIX PECYPCOB IO
YKPYIHEHHBIM HOPMATHBaM M C TOMOIIBIO MEPEBOIHBIX K03 HULIEeHTOB?

5. Coopmynupyiite ITOHATHS MaTepruagoEMKOCTH OOLIECTBEHHOTO

IIPOU3BOJICTBA U MPOAYKIMHU OTpaciy (I0J0TPaCIIH).



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

MIPOU3BOACTBA?

I1oBBIIIEHHBIN YPOBEHb

1. B uém cyrb mokasareneil MaTrepuaro€MKOCTH €JAMHUIBI MPOU3BEIEHHOU
OPOAYKIUH?
2. KakoBo coxepkaHue — TOKaszarelied  MaTepHaIOEMKOCTH  CIMHUIIBI
TEXHUYECKON XapaKTEPUCTUKH MPOTYKIUN?
3. TloscauTe coaepkaHWE TIOKazaTeliel MaTepuaJoéMKOCTH  CAUHHUIIBI
AKCIUTYyaTallMOHHOW XapaKTEPUCTUKU MPOTYKITUH.
4, HazoBHUTE OCHOBHBIC MOKa3aTelH CTEICHHM HMCIOJIb30BAaHUS MaTepHATbHBIX

pPECYpPCOB B MPOU3BOICTBE.

Cnmcok JuTeparypbl, peKOMEHAyeMbIH K HCI0JIb30BAHMIO 10 JAHHON Teme
OcHoBHas MTeparypa:

Kyapun, b. 1. DnextpocHabkeHre TpOMBINUICHHBIX peanpustuii: yue6. / b. U. Kynpun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Betomkun, A. I'. TIporiecch! u anmapathl 3alUTH OKPY>KArOIIEH cpebl : yued.mocooue / A.
I'. Betomxkun. - M. : Bercir.mxk., 2008. - 639 c.

JlonoJIHNTeIbHAS JIUTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpoodieMbl OXpaHbl OKPYKArOIIel Cpe/ibl B
XUMUYECKOU TTpoMbliliuieHHOCTH [ Teker] : yue6. mocooue / B.C. Cadponos, I'. 4.
boromonosa, H.B. ®unaesa. - Kyiiobies : Apuail. un-T, 1981. - 116 c.

backakos, A. I1. HeTpanuimonHusie U BO300OHOBIISIEMbIE HCTOYHUKH dHEpruu [ Tekcr] : yueo.
/ A. T1. backakos , B. A. Mynu. - M. : U]l BACTET, 2013. - 366 ¢

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHni u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpeiTOEe 00pa3oBaHue
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TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IpakTHyeckoe 3aHATHE 4. JKOHOMUYECKHE HOPMATHBBI M METO/IbI
pecypcocoepe:kenusi (IPOI0JIKEHUE)
Heapb 3aHATHSA: U3YYUTH TEOPETUUECKUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMs U YMEHUSs, IpuodpeTaeMble CTYJIEHTOM B pe3yJbTaTe 0CBOEHHSI TeMbI
3HaTh: METOJbI KOHTPOJISI KaueCcTBa H3/eINil U 00BEKTOB B cdhepe MpohecCHOHATBHON AeSTENFHOCTH, OCHOBEI aHAITN3a
NPUYNH HapyHIEHUH TeXHOJIOTMYECKHX IPOIECCOB 1 pa3pabaTeiBaTh MEPOIIPUATHS 110 X HPEIYIPEIKICHUIO
3HaTh: OCHOBBI MPOBEACHHS MEPOIIPUATHS MO MPOPHITAKTHKE TPOU3BOICTBEHHOTO TPaBMaTU3Ma M NPO(heCCHOHAIBHBIX
3a00J1eBaHUi; OCHOBBI COOJIIOIEHHSI SKOJIOTHYECKOM 6€30IacCHOCTH MPOBOAUMBIX PabOT
YMeTh: NPUMEHATH METObI KOHTPOJIS KauecTBa M3AENHil U 00BEKTOB B cepe MpodhecCHOHANBHON NS TEeNbHOCTH,
HPOBOUTH AHAIM3 TIPUYUH HAPYIICHHIT TEXHOJIIOTHYECKHUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHUATHUS IO UX
HPEIyNPEKIACHUIO
YMeTh: MPOBOJUTH MEPOIPHATHS IO NPOGUIAKTHKE POU3BOJCTBEHHOTO TPABMATH3Ma U MPO(ECCHOHATIBHBIX
3a00J1€BaHUi, KOHTPOJIUPOBATH COOIIFOICHHE HKOJIOTHUECKOIT 0€30I1aCHOCTH IPOBOAUMBIX PaboT

HanmenoBanue (popMHpPyeMbIX KOMIIETEHIUI

Nunexc DopMyJIUpPOBKa:

I[1K-2 YMEHHMEM MIPUMEHITh METObI KOHTPOJISI KAueCTBa U3/JEJIUN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeTbHOCTH, IPOBOJUTH aHAIN3 IPUYMH
HapyIIEHUH TEXHOJIOIMYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPEAYIPEKICHUIO

BOl'lpOCLI U 3aJaHUA:

ba30BbIii ypoBEeHB
3aoaua 1

Benuunna nonesHoro pacxoja B MPOM3BOACTBE u3aenus paBHa 10 Kr, oTXO[bl
cocTaBiAlOT 25 % ot uuctoro Beca. Ompenenutb HOPMY pacxona, Ko3pQpuiueHT

HCITOJIb30BAaHU MaTCpHraia u paCXOﬂHBIﬁ KOB(I)(l)I/IIII/IeHT IIPpH U3TrOTOBJICHUN U3ACIIHA.

3aoaua 2

OmnpenenuTh, Ha KAaKOM TPEANPHUSATHH Oojee paluOHAIBFHO HCIONb3YIOTCA
MaTEpHUAIIbHBIE PECYPCHI IIPU M3TOTOBJIEHUU AHAJOTUYHBIX JIeTaledl ¢ OJUHAKOBBIMHU
HOPMaMH pacxo/a, paBHbIMU 2,5 KT, €CJIM U3BECTHO:

a) OTXO/bI HA IEPBOM MpPEANPUATUHN cocTaBAOT 0,75 Kr;

0) pacxomHbIi K03 PUIIMEHT Ha BTOPOM MpeAnpHusTHU paseH 1,15.

3aoaua 3
W3meHnTcsT 1M ypOBEHb PAMOHAIBHOCTH HCIIOJIB30BAHUS MaTEpUAJIOB, €CIIH

U3BECTHO, YTO B 0a30BOM TrOAY YHUCTBIH pacxol COCTaBWJI S5 Kr, KO3(pPuIueHT




HCIIOJIb30BaHUA PABCH 0,7, d B INIAHOBOM Ioay MOJIE€3HBIN pacxod YMCHBIIUTCA Ha 0,5

KT, CyMMa OTXOJIOB U TOTeph yMeHbIuTcs Ha 0,15 Kr.

3aoaua 4

[IpousBojcTBeHHass mporpamma B 0a3oBoM roay cocraBwia 11,5 Teic. miT.
u3IeNni. 3a cuéT YMEHBIICHHUS OTX00B KOY(P(UIIMEHT UCIIOIB30BAHUS YBEIUIMICS K
koHny roma ¢ 0,8 mo 0,85. CkombKO JOTOJHUTEIBHBIX H3JIETUNA MOXHO OyneT

MIPOU3BECTH B IJIAHOBOM roAy Ipu 00bEME pecypcoB 6a30BOT0 rojaa?

3aoaua 5
Ha 1 T merammonpoxkara pacxoayercsa 1 130 xr u€pHoro metamna. OnpenenuTb

pacxoHbIi KO3 PUIMEeHT U KOdDPUIIUEHT UCTIOTH30BaHUSI.

3aoaua 6
[Tonesnsiil pacxon MaTepuaia Ha aetaib paBeH 30 kr. OTxobl cocTaBisitoT 25 % ot
nmojie3Horo  pacxoma. OmpenenuTs HOPMY pacxoga MaTepuana, Kod(h( HUIIUEHT

UCIIOJIb30BaHMSI, PACXOIHBINA KO PUITHEHT.

3aoaua 7
Onpenenuth, Ha KaKOM MAIIMHOCTPOUTEIHFHOM 3aBojie Oojiee MPOrpeccCHBHAS
TEXHOJIOTHS, CpaBHUBAs YACIbHBIC pacXoJbl MaTepHUaioB Ha TMOTPEOUTEIHCKUE

CBOICTBA (MPOU3BOAUTEILHOCTH TKAI[KON MAIlIUHBI), TPUBEAEHHBIC B Ta0uIie 1.

Tabauya I — Ucxoonvie 0annble 015 paciéma y0enbHo20 pacxooa

1-i1 3aBOg | 2-11 3aBOJ
ITokasarens Bug Tkankux MammH
1-i 2-i 3-i 4-11
[Tpou3BOAUTENBHON TKANKOM MalIUHbI h,
P 8 I 50 40 60 90
/q
OO0BEM TPOU3BOICTBA TKAIIKMX MAIIIUH 32 4 3 4 5
ONpeIeIEHHBIN NEPUON (], LIT.
Pacxog Metaiuia Ha KaXKIyi0 TKaILK
A VIO TRAMKYIO 60 30 60 70
MaIiuHy M, KT

3aoaua 8
Ha ck0J1bKO0 TIPOIIEHTOB MOYKHO YBEIIMYUTH BBINYCK MPOAYKIIMH MPYU HEU3MEHHOU

noTpeOHOCTH B Marepuaie, eciiv Kod(p(UIIMEHT HCIONb30BaHNs B 0a30BOM MEPHOJIE



paBed 75 %, a B mmaHoBoM — 80 %? Cuurarh, YTO MOJE3HBIA PACXOJ SIBIISIETCS

BEJIMYNHON HEU3MEHHOM.

3aoaua 9
MarepuanbHble 3aTpaThl Ha MPOM3BOACTBO H3IEIHS COCTaBIsiioT 60 pyo.,
cebecrouMocTh paBHa 80 py0. Ompeneiuth MaTepHATIOEMKOCTh HM3JCIUS M JaTh

XApPaKTCPUCTUKY IPUMCHCHHA 3TOI'0 ITIOKA3aTCJIsI Ha OTPACJICBOM YPOBHC.

3aoaua 10
OmnpeaenuTh YUCTYI0 MacCy JETalld, €CJIM M3BECTHO, YTO HOPMa pacxoja paBHA

11 xr, a pacxoausiii kKoapdunuent 125 %.

3aoaua 11

IIo necsatu QJICKTPOCTAaHIHUAM U3BCCTHBI CJICAYIOINUC JTaHHBIC!

Tabauya 2 — UcxoOmnvie 0antble 07151 pacuéma y0eibHo20 pacxood moniued

['omoBo# pacxos ycIIOBHOIO TOIUIMBA Ha
DneKTpocTaHun/ Ornyck OTHYIIEHHYIO 3JIEKTPOIHEPTUIO, T
BapHaHT BJICKTpOBHep]I“gI/II/I 3a o roprs
TOM, TBIC. KBT™™ dakTHyeckuii a 1000 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 94 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115 468 0,8
9 94 620 23 840 0,4
10 167 113 93 451 0,65

OmnpenenuTh KaXIAOW S3JEKTPOCTAHIIMU YAEIbHBIA pacxox TormBa Ha 1 000
KBT'4 OTHyIIIEHHON 3JIEKTPOIHEPTUHU U SKOHOMHUIO (MIepepacxo/1) TOILIMBA Ha TOAOBOM

OTILYCK 3JIEKTPOIHEPTUH.

3aoaua 12



JIBa mpeAnpusiTUsi BHITYCKAIOT OJMHAKOBOE KOJIMYECTBO aBTOMOKpHIIIeK. OOmuii
pacxoj pe3uHbl Ha IPOU3BOJICTBO ABTOMOKPHIIIEK Ha repBoM mpeanpustund — 1 200 T.
[Ipu »TOoM moTepu pe3uHbl cocTaBisioT 15 % ot uucroro pacxoma. Ha BTopom
NpeaNnpUsATHN OOIIMI pacxoi pe3uHbl Hike Ha 50 T, a YUCTHIM — MeHbIne Ha 5 % 1o
CPaBHEHHUIO C COOTBETCTBYIOIIMMH IOKa3aTeNIIMU MEpBOTO mpeanpusitus. CpaBHUTH

K03 (ULUEHTHI TOTEPh PE3UHBI HA 3TUX MPEITNPUITHIX.

[ToBbILICHHBIN YPOBEHD

3aoaua 1

OOmuii pacxoa MeTaila Ha MPOW3BOACTBO mapTuu aetaieit — 60 1. Ilpu 3tom
nmorepu coctaBisitoT 15 % oOmero pacxoma. B pesynapTare MepomnpusATHR 1O
MO/JICpPHHU3AIMH ITPOU3BOICTBA A0COIIOTHAS BEJIMYMHA MTOTEPh METaJllla CHU3HUTCS Ha 15 T
(00BEM MPOM3BOACTBA M YMCTHIA PACcXO] METala Ha OJHO M3JICIIUC HE YMEHBIIIAIUCH).

CpaBHI/ITB KOB(b(bI/IHI/IeHTBI HCIIOJIb30BAHWA MCTAJJIAa 10 U ITOCJIC MOJACPHU3allNN.

3aoaua 2

[Tpon3BOJICTBO MOXKET OBITH OCYIIIECTBIEHO IBYMS TEXHOJOTHUSMU: TIPU MEPBON —
YUCTBINA PaCcXo/1 AEKTPOIHEPruu coctapiset 750 kBT-u, motepu snekrposneprun — 30 %
YHUCTOTO PacXojia; Jpyras TEXHOJIOTHS TPEAIOJaraeT yBEIHMUEHHE YUCTOTO M OOIIEro
pacxoma anektpodHepruu Ha 110 kBT-u mo cpaBHeHHMio ¢ mepBoil. Kakas TexHomorus

BBII'OJJHCC C TOYKHU 3PCHHA COKPAIlICHUA HOTepI:?

3aoaua 3
Onpenenure NpuUMEpHBIA pa3Mep SKOHOMHM MeTaljla B OJHOW U3 oTpaciei
MAaIIMHOCTPOEHHUSI, €clii U3BeCTHO, 4To B 2011 romy e€ mpeanpusitusi npousseayTt 120

TBIC. MallTMH CO CPECAHUM YACIBHBIM PAaCX0a0M MECTAJIJIa HAa MallIUHY 2,2 T.

Tabauya 3 — Ucxoomnvie Oannvle 015 pacuéma pazmepa 3KOHOMUU MeMmanid

HanmenoBanue Koaddpunuent
Yucras macca BenuunnHa 0TX0/10B,
HCTIOJIb30BAHHOTO MOJIE3HOTO .
0 JleTajen, Kr KT
MeTanaa HUCIIONb30BaHusA, %
YyryHHoe JTUThE 75 2 200 900
CraipbHOE TUTHE 70 1000 480




Crans:

- INCTOBAs 68 500 300
- IpyTKOBast 74 425 120
- B CIIUTKaX 72 490 140
bponza 90 35 4

Cnucok JInTepaTypbl, peKOMEH/yeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas iMTEpaTypa:

Kyapun, b. 1. DnextpocHabkeHre NpOMBINUICHHBIX peanpustuii: yue6. / b. U. Kynpun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporiecchl 1 anmaparsl 3aUThl OKpYXaroIei cpelbl : yued.mocodue / A.
I'. Berouikud. - M. : Beicuruik., 2008. - 639 c.

JlonmoJIHNTeIbHAS JIUTEpaTypa:

Cadponos, B. C. Texnonoruueckue npoodaeMbl 0XpaHbl OKPYKaroIIel Cpe/ibl B
XUMHUYECKOH poMbIIUIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonona, H.B. ®unaesa. - Kyiiosbiies : Apuai. un-1, 1981. - 116 c.

backakos, A. I1. Herpaauimonusie 1 BO300OHOBIISIEMbIE HCTOUHHUKHU dHEpruu [ Tekcr] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HNHuTepuer-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM Pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBIH KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui 1 oprannzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJIOITHYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEXXEHMUSL.

IIpakTuyeckoe 3ansaTue 5. HopMmupoBanue pacxoga v myTH IKOHOMHMH METAJJIOB U
CIJIABOB B NPOMBIILIEHHOM IIPOU3BO/CTBE
Heapb 3aHATHA: U3YUUTH TEOPETUUECKUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHMA ¥ yMeHuUs1, IprodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl
3HaTh: METO/IbI KOHTPOJIS KauecTBa U3eIHi 1 00BEKTOB B cepe npodhecCHOHANBHOM ASSTENFHOCTH, OCHOBBI aHANN3a
IPUYMH HapyUIEHUH TEXHOJIOTHYECKUX IPOLIECCOB U pa3pabaThiBaTh MEPONPHITHS 110 UX IPEIYIPERKICHUIO

3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS MO NPOGHIAKTHKE IPOU3BOJICTBEHHOTO TPABMAaTH3Ma U NIPO(ECCHOHATIBHBIX
3a00J1eBaHNi; OCHOBBI COOJIIOICHHS SKOJIOTUIECKON 6€30IIaCHOCTH POBOAUMBIX PabOT

VMeTb: NMPUMEHATh METO/IbI KOHTPOJIS KQueCcTBa U3IeIHil 1 00BEKTOB B cdepe MpohecCHOHAIBHOM AESTENbHOCTH,



https://openedu.ru/

MPOBOJUTH aHAIN3 IPUYMH HAPYIIEHUH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3pabaThIBATh MEPOIPHUSITHS MO UX
HpeIynpekAeHUI0

YMeTh: MpOBOJUTH MEPONPHATHS IO NPOGHIAKTHKE IPOU3BOJCTBEHHOTO TPABMATH3MA U MPO(ECCHOHATIBHBIX
3a00J1eBaHUi, KOHTPOJIUPOBATH COOIIOACHHIE YKOJIOTHIECKON 0€30IIacCHOCTH POBOAUMBIX paboT

HaumenoBanue ¢GopmMupyeMbIX KOMIIETEHIUI

Nupekc DopMynHpOBKa:

IK-9 YMEHHMEM IIPUMEHITh METOAbl KOHTPOJIS KaueCTBa U3/EJINN U OOBEKTOB B
cdepe npodeccrnoHaNbHOM 1eATeNbHOCTH, IPOBOJUTH aHATIN3 TPUYUH
HapyIICHUHA TEXHOJOTHUECKUX POIIECCOB U pa3pabaThIBaTh MEPOIIPUATHUS
110 MX NPEAYNPEXKICHHUIO

IIK -14 YMEHHUEM MPOBOAUTH MEPOTIPUATHS MO NPOPHIAKTUKE TPOU3BOJCTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHaNBHBIX 3a001eBaHM, KOHTPOIUPOBATH
cOOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

TeopeTuyeckas 4acTb
Hopmuposeanue pacxooa uwiuxmoevix Mamepuaios 6 TumeiHomM npou3eo0cmee

B wuznenusx MammHOCTpOEHHS M MeTaiioodpaboTku okosno 50 % ToToBBIX
JieTajei mpencTaBisitoT COO0M OTIMBKH.

B nuTelHBIX Lexax MAaIIMHOCTPOUTENBHBIX 3aBOJOB IMOJYYarOT KaK TOTOBBIE
JIeTajy, TaK U 3aroToBKU. [Ipy COBpeMEHHON TEXHOJIOTUU JUTEHHOTO MPOU3BOJCTBA
MOKHO HM3TOTOBJISITh 3arOTOBKM HY)KHBIX (JOpPM U pa3MepoB, OMU3KUX K (opmaMm U
pa3Mepam roToBbIX JAETaJeu.

OcoOeHHOCTM  HOPMHMpOBAHUS  pacxoja  MaTepuaioB  JUid  JUTEHHOro
POM3BO/ICTBA MAIIMHOCTPOUTEIBHBIX MPEANPHUITHIA CBSI3aHBI C €ro YeThIpEX(Pa3zHbIM

XapakTepoM (PUCYHOK 1).

3arpy3ka IIHUXThI B
IJIABWJIBHBIN arperar

v

InaBiaeHue MIUXTHI

HOHy‘IGHI/Ie KUAKOT'O
MCTaJIJIa HY>KHOT'O
XUMHWYECKOI'O cCOCTaBa

v

Po3nuB xxugkoro merajia B
(dopmbI

’

OO0pyOka, ouncTKa U
HOJIYy4E€HHUE TOHOM OTIUBKU

Pucynoxk 1 — Cxewm [MOJTY4YEeHUSI OTIUBOK




Maccy OTJIMBKH, JUTHHUKOBOM CHCTEMBI U TPHOBUICH OIpPEAeNsioT OMBITHO-
MIPOU3BOJCTBEHHBIM METOAOM. [Ipy 3TOM KOJIMUECTBO OJTHOBPEMEHHO B3BEIIMBAEMBIX
JleTanei 3aBUCUT OT MACChl KaXXI0W JeTalu.

[IporpeccuBHBIE TEXHOIOTHYECKHUE MPOIECCH U3TOTOBICHUS JTUTEUHBIX (OpPM, IO
CPaBHEHHUIO C CYXMMH TeCUYaHbIMU (OpMaMH, UMEIOT 3HAUUTEIbHYIO 3KOHOMHUYECKYIO
apdextuBHOCTh. Tak MUTHE B (HOpMBI U3 OBICTPOTBEPIACIOIIUX CMECEH IMO3BOJISIET
CHU3UTH Tpyno3arpaTsl Ha 1 T nuThs Ha 25 %, Maccy oTauBOK — Ha 10 %, npumycku Ha
MEXaHU4eCcKyto 00paboTky — Ha 50 %.

[TogeTanbHpie HOpMATHBBI yrapa MpU IUJIaBKE METAUIOB 3aBUCSAT OT MapKH
CILJIaBa M IJIABWJIBHOTO arperara.

HopmaTtuBHast 6a3a pacXOHBIX JUTEUHBIX MAaTEPUATIOB COCTOUT M3 TEXHHUKO-
HKOHOMHUYECKHX TOKa3aTeJe MPOU3BOJCTBA JHUThs (OajaHC JIUThS), HOPM pacxoja
METaJUTMYECKON MMXTHl Ha | T TOIHOTrO JIUThS M HOPM Pacxoj/ia BCIIOMOTATEIbHBIX
OTHEYIIOPHBIX U APYTUX MATEPUAIIOB.

N3mepurenem pacxosia TUTEUHBIX MATEPHANOB SABISETCA | T rogHOrO JAUThA, 1 T
KUIKOU cTanu, 1 T oOpaOOTaHHOTO JHTHS, BBIILJIABISAEMOTO C IMOMOIIBIO JaHHOM
MOJICJIBHOW OCHACTKH.

TexHOMOTMYEeCKUH TPOLEeCcC ONPENENICHUsT HOPMBI  pacxoJa COCTOUT W3
CJIEAYIOIIMX JTAIOB:

[lepBbii ATanm — oOmpeeNeHrne MoaeTaTbHO-CIIEIU(UITIPOBAHHON HOPMBI pacxoja

CBIPBS Ha U3Jenue 1o opmyiie

M, =>M +M

2.0nul. Jaum.

n, (12)

rae M,,.,, — Macca JKHIKOTO MeTajula Ha U3JCIHE;
M, ,un — Macca TOIHBIX OTIUBOK;
M., —Macca TUTHUKOBOM CHCTEMEI;

N — KOJIMYECTBO OJTHOMMEHHBIX JeTaJIel B U3IEIHNH.

BTO[ZOﬁ oTal — OMNpCACICHUC MACChl MCTAJUIO3aBAJIKM Ha H3JCIUC B pPa3pe3cC

MapoK CIJIaBOB 10 popmyre



M
M
u30. 1_a . 1_ﬂ ! (13)
100 100

rae & — ko3 UIMEHT, YYUTHIBAIOIMINNA Opak JIeTajei;

L — k03 uImeHT, yIuThIBaONHMH 6€3B03BPATHBIE OTXO/IBI.

T[!eTI/Iﬁ 9TaIl — OIIPCACICHUC CpGI[H@BSBGIlI@HHOﬁ HOPMBI pacXxoJila IHUXTOBBIX

MaTepuaoB Ha 1 T TOAHOTO JUTHS 1O hopmyIie

H — (ZMuis’() ) X ) Hu3(). )
1m z.omn. (100 . ZM . Hwa) ! (14)

rae 11,y — T1aH Ipou3BOACTBA U3/ICIUH;

X — ynenbHBIN BEC JAHHOTO IMIMXTOBOT'O MaTepHasa B IIUXTE.
Memoouueckue ykazanus no pacuémy Hopmbl pacxo0a KOMNOHEHMO8 ULUXIbl

Macca metanueckoi 3aBanku (M) ckiaabIBaeTCs U3 CIEAYIOMUX 3JIEMEHTOB:

M = Momzz. + Me.o. + M6.n. ) (15)

rae M,,,, —Macca rogHOM OTIMBKH, KT
M, , — Macca Bcex BO3BPATHBIX OTXOJO0B, IPUXOIAIIMXCS HAa OJHY OTIHUBKY, KT

M, —macca 6e3BO3BpaTHBIX MMOTEPb.

Maccy meraminueckoil 3aBanku (M) MOXHO oOmpeneNnuTh U MO CIeayrolen

bopmyne
M - M’)fcM + M6.n. ) (16)

rae M., —Macca )KHJIKOTO METalia, 3aJIMTOr0 B (DOPMBI;

Macca xunkoro metajuia (Kr) BKJIIOYaeT:

M=M,, +M,  +M,  +M, +M_, (17)



rae M,,,, — Macca IeTaiu 1o YepTEKHBIM pa3MepaM;
M, — macca mMeTanIa Ha IPUITYCKH;
M., — Macca MeTaljia Ha IMTHUKA U PUOBLITH;
My, — Macca GpakOBaHHBIX OTJIMBOK;

M., —Macca MeTalljla Ha CJIMBBI, CIUIECKH, 3aJIUBBHI.

OOBIYHO BO3BpPATHBIC OTXOAbl H 663B03BpaTHBIe IIOTCPpU BBIPAKAKOTCA B
IMpOoOCHTax K MaCCC MCTAJIJIO3aBaJIKH. B sTtom clIydyac mMacca METAJIJINYECKON 3aBaJIKU

oTpesieNiIeTcs 1o cleayoliei Gpopmyne

M -a M -b
M=M +||2Z2=2 221
om. 100 100 (18)

TJIE & — BO3BPATHBIE OTXO/IbI (JIMTHUKH, IPUOBLTH, Opakx U 1p.), B % K Macce MeTaIO3aBaJIKI;

b — 6e3B03BpaTHBIC TOTEPH, B % K Macce METalI03aBaJIKH.

Hopwma pacxoma KOMIIOHEHTOB HIUXTHI OMIPEACIISIeTCs 0 popMyram:

a) B COCTAaBC MCTAJ1JI0O3aBaJIKH:

H; =-——7=, (19)

rae M — macca MeTana03aBaiku;

I — MPOIICHTHOE CO/IepKaHKe I-T0 KoMIoHeHTa B muxTe (%).

0) Ha | T rOAHBIX OTJIUBOK:

(100-M -r)
Hy="— " (20)

oOmJl.

Koaddurment Boixoaa rogHoro juths (B, ) onpenensercs no popmyre



Momﬂ.

2.J.

Bonpocsel u 3aganusi:
ba3oBb1i1 ypoBeHb
1. B uém cyTh METOAMKH OIpEACTICHUS HOPM pacxoja JUCTOBOTO METaJJIo-

npoKaTa IMpU HHIUBUIYAIBHOM H TPYIIIOBOM packpoe?

2.  Ompenenute TOPSAIOK pacuéTa HOPM pacxojia COPTOBOTO IpoKaTra Mpu
MEXaHU4YEeCKON 00padoTKe.

3. JaiiTe ompepaelieHUs TOHATHNA «OTIMBKA», «IIUXTa», «METAJUIO3aBAJIKAY,
UCIIOJIb3YEMBIX B TUTCHHOM MTPOU3BOJICTBE.

4. Kakue maTepwanbHBIC PECYpChl BXOJST B COCTaB METAIIO3aBAJIKUA TIPH
TIPOU3BOJICTBE JINTHIX 3arOTOBOK?

5. TlepeuncintTe OCHOBHBIC BUBI JIUThSI M OXAPAKTEPU3YHTE KK U3 HUX.

6. Omnpenenute MNOPsAOK pacu€Ta HOPM pacxoia MeTaula B JIUTEHHOM
IPOM3BOJICTBE.

7. Kakuwe cocTaBisSiOmHEe BXOIIT B HOPMY pacxoja MeTayla B Ky3HEYHO-

ITaAMIIOBOYHOM ITPOU3BOJICTBE?

I1oBBIIIEHHBIN YPOBEHb

1.  Yto BXOAWT B MOHATHE «OTXOJbl M MOTEPU» B KY3HEUHO-IITAMIIOBOYHOM
npou3BoacTBe? Kak nx onpenensror?
2. B uém cyTh METOAMKM HOPMHPOBAHUS pacxoja MeTajla Ha U3TOTOBJICHHE

JieTanei Ipyu KOBKE U IITAMIIOBKE?

Cnmcok JuTeparypbl, peKOMEHAyeMbIH K HCI0JIb30BAHUIO 10 JAHHON Teme
OcHoBHas JuTepaTypa:

Kynpun, b. 1. DnexkrpocHabxkeHne NpoMbIIIICHHbIX Tpeanpustuii: yueo. / b. U. KynpuH. -
M. : Untepmer Muxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alUTHI OKPYKaroIIel cpesl : yaed.mocobue / A.
I'. Beromkwun. - M. : Beicin.mk., 2008. - 639 c.

JlonosiHUTEILHAS JIUTEPATYypa:

Ca¢ponos, B. C. Texnonornueckue npo0aeMbl OXpaHbl OKPYXKaroleil cpeibl B
XUMHYECKON TTpoMbIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaesa. - Kyiiosimies : ABuai. us-1, 1981. - 116 c.

backakos, A. 1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKY dHEpTHH [ TekcT] : yueo.



/ A.T1. backakoB , B. A. Mysi. - M. : Ul BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuuBepcuteTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3neKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OHOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEKEHUA.

IIpakTuyeckoe 3ansaTue 6. HopMmupoBanue pacxoia u myTH YJKOHOMHH METAJLIOB H
CILIABOB B MPOMBINIEHHOM MPOU3BOACTBE (IMPO/0JIKEHUE)
Heapb 3aHATHSA: U3YYUTH TEOPETUUECCKUE MTOTOKEHHS 110 TEME 3aHSITHSL.

3HaHuga u yYmMenus, npuoﬁpeTaeMble CTYACHTOM B pP€3yJIbTaTC OCBOCHUA TEMbI
3HaTh: METOJBI KOHTPOJIS KauyecTBa U3 U 00BEKTOB B cepe MpodheCcCHOHANBHON esTeIbHOCTH, OCHOBBI aHATH3a
NPUYUH HApYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHATHS 10 UX MPELYIPEKACHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS MO NPOGHIAKTHKE TPOU3BOICTBEHHOTO TPAaBMaTH3Ma U IPO(ECCHOHATIBHBIX
3a00JIeBaHMIA; OCHOBBI COOJIIOACHUS SKOJIOTHYECKOH 0€30MacHOCTH MPOBOJUMBIX PabOT
VYMeTh: NPUMEHATH METOIbI KOHTPOJIS Ka4ecTBa M3ACIHI U 00beKTOB B cepe MpodecCHOHANBHON e TeIbHOCTH,
HPOBOUTH AHAIM3 TIPUYUH HAPYIICHHIT TEXHOJIIOTHYECKHUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHUATHUS IO UX
HpeTyNpeKICHAI0
YMeTh: NPOBOANTH MEPONPHUATHS IO MPOPHITAKTHKE TPOU3BOJICTBEHHOTO TPAaBMaTH3Ma ¥ NPodecCHOHATBHBIX
3a00J1€BaHUI, KOHTPOJIUPOBATH COOIIFOJCHHE IKOJIOTHUECKOIT 0€30II1aCHOCTH IPOBOAUMBIX PadoT

HanmeHoBaHue (popMHPYeMbIX KOMIIETEHIUA

Nnnexc DopMyIUpOBKa:

I1K-9 YMEHHMEM MPUMEHITh METOAbl KOHTPOJIS KauecTBa U3/EJINH U OOBEKTOB B
cdepe npodeccuoHanbHOM NesSTeTbHOCTH, IPOBOJUTH aHAIN3 IPUYMH
HapYyIICHUH TEXHOJIOTMUECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUATHS
110 UX NPEAYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOIUTH MEPOIIPHUATHS IO NPOPHIAKTHKE POU3BOJCTBEHHOTO
TpaBMaTU3Ma U popeCcCHOHATBHBIX 3a00J€BaHUN, KOHTPOJINPOBATh
coOJII0ICHHE IKOJIOTHUECKON 0€30MacHOCTH MPOBOAUMBIX paboT

Bonpocel u 3aganus:

ba30BbIii ypOoBEHB
3aoaua 1

Ompenenuth HOPMY pacxoja IMUXTOBBIX MaTepuajgoB Ha wu3rotoBieHue 20
OTIUBOK C o0mmM uepHoBBIM BecoM 800 kr. MicxomHbie TaHHBIE:
1. Bec autHukOB 1 npuObLIM — 180 K.

2. besBosBpatHble otepu — 3 %.
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3. BosBparasie nmotepu — 5 %.
4. bpak — 2 %.
5. Peuent mmxThr:
a) uyryHHbIN J0M — 40 %;
0) cranpHOM J10M — 8 %0;
B) 4yryH 3epkaibHbIi — 30 %);
T') TUTEHHBIH KOKCOBBIN uyTryH — 15 %);
1) heppocumuimii — 2 %;

€) BO3BpaTHbIE OTXOAbI — 9 %0.

3aoaua 2
Onpenenuts HOpMY pacxojia IUXTOBBIX MAaTepUAIOB HA MAPTUIO AeTaner u3 18
IITYK U BBIXOJ TOJHOTO JIMThS, a TaKKE SKOHOMHUIO MAaTE€pHalOB B pe3yjbTaTe
BHEJPEHUSI OPraHU3allMOHHO-TEXHUYECKUX MEPOINPUATUH Ha OCHOBE CIEAYIOIIUX
UCXOJHBIX JTAHHBIX:
1. CymmapHblii 4epHOBOI BEC OTIMBKH cOCTaBisieT — 820 K.
2. Bec IMTHUKOB M TPUOBLTH — 228 KT.
3. CoctaB muxTsI (B %):
a) JUTEIHBIA KOKCOBbIN uyryH — 18,0;
0) cranpHol 10M — 10,0;
B) (¢eppocunuuuii soMeHHbId — 0,7;
I') 4yryH 3epKanbHbiii — 4,0;
1) 4YyTYH JIOM 3epKajbHbIi U BO3BpaTHbIE OTXOAbI — 47,3;
4. be3Bo3BparHbie notepu — 5 %.
5. bpak nutesa — 4 %.
6. IIpoumne Bo3BpaTHBIC TOTEpU — 3 %0.
B pesynbrate  BHEApPEHHs ~ OPraHM3ALMOHHO-TEXHUYECKUX  MEPONPUATUI
0e3B03BpaTHBIC TIOTEPU CHU3WINCH 110 4 %, Opak 1 mpodne BO3BpaTHbBIE OTXOMABI 10 5 %,

BEC JINTHUKOB U ITpuObLIeit Ha 20 %.

3aoaua 3
OnpenenuTs HOPMY pacxoja MIMXTOBBIX MaTEpPHAIOB HAa | T TOAHOTO JIUThI HA

OTJIIMBKY JieTaneii u3 ceporo uyyryna mapku CH20, ucronb3ys naHHbIe TaOIHUIIBI 4.

Tabnuya 4 — Hcxoomvie oanHbie 01s paciéma HOpMbl pacxood WUXMOBbIX MAMEPUAIO8



Bapuant

Hoxazarex 11234567 8 9 |10
Macca oxnoi otnuBku, k& | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
Macca nnrinkoBoi 8 |10 |12 |14 |15|15 |16 | 20 | 20 | 20
CHUCTEMBI, KT
besBo3BparHbie orxonbl, % | 8 | 10 | 12 | 14 | 15 | 16 | 14 | 15 16 14
Bpak, % 1 1 2 31415 6 3 4 5
KommuaecTBo aeranei, mr 20 | 25 1 30| 35|40 |45 | 40 | 40 20 25

[uxTa npuHATA CIEIYIOIIEro cocTaBa, %o:

a) auterHbid ayryH — 30,

0) mepexnenbHbIN uyryH —11;

B) 3€pKaJbHBIA YYT'yH —

7;

I') JIOMEHHBIA YyT'yH — 9;

1) JIOM YTJIEPOJIUCTHIX CTaynen — 32,

€) BO3BpaT COOCTBEHHOIO NMPOMU3BOACTBA — 15.

3aoaua 4

Paccunrtath HOpMY pacxoada MHUXTOBBIX MAaTCpUaIOB OO W IIOCJIC BHCAPCHUSA

OpPraHn3allMOHHO-TCXHUYCCKUX MepOHpI/ISITI/II‘/’I, 4 TaKXC OJKOHOMHIO MCTAallla IIpU

npouszBoacTBe 1 000 mrtyk aeraneil. Bec xaxxaoil otnuBku Ha Aetanb paBeH 400 kr,

0e3B03BpaTHBIC TIOTepHU paBHBI — 8 %, Opak — 4 %. Penent muxtel (B %) npuBeacH B

tabmure 5.

Tabauya 5 — Peyenm wiuxmul OJis1 pacuéma HOPMbl pacxooa

HanmeHoBaHMe KOMIIOHEHTOB Bapuant
1 2 3 4 5 6 7 8 9 |10
1. Jluretinbiit uyryn JI-1 28 | 26 | 20 | 25 | 27 | 25 | 24 | 23 | 27 | 26
2. JIureitnbiit uyryH JI-2 10 | 11 | 20 | 15 | 11 | 13 | 14 | 12 | 11 | 12
3. llepenenpusiii uyryH [1-1 10 | 10 | 10 | 10 | 10 | 9 5 8 | 14 | 13
4. Koekuit uyryn KY30-6 1 2 1 3 1 3 5 4 7 2
5. JlomeHHBIH (eppocunuiuit 3 4 3 2 3 5 3 3 3 3
6. JIoM yrJIepoJIMCTBIX CTaICH 18 119 | 16 | 20 | 18 | 15 | 20 | 31 | 15 | 18
7. CoOcTBEeHHbIE BO3BpAaTHBIE 230 28 30125130130 29| 19 | 24 | 26
OTXOJIBI
HUoro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3aoaua 5

OHpelle.]'II/ITB HOpMY pacxoga MHUXTOBBIX MATCPHUAJIOB Ha H3TOTOBJICHHUC

KOJICHYATOI'0 Bajla U3 CEPOT0 YyryHa. OTtnuBKa Bajia IMPOU3BOIUTCA B 3CMIIIO. Penent

IIUXTHI IPUBEIEH B TaOIuUIE 6.




Tabauya 6 — Peyenm wixmor (%)

Haumenosanue Bapuant

omrnonetiTa 1 12 [ 3[4]5[6 7 ]8]9]10
1. UyryH JuTeHHBIHI 42 | 40 | 41 | 39 | 35 | 37 | 45 | 41 | 46 | 43
2. JIoMm cTaJIbHOM 1251145135185 ]19,5|155[11,5|13,0]10,5]120
3. JIoM 4yryHHBIH
TOKYTITIOM ¥ BOIBpAT 434 | 434 | 434 | 40,4 | 43,4 | 45,4 | 41,1 | 43,9 | 41,4 | 429
COOCTBEHHOTO
IPOM3BOJICTBA
4. Deppocumiuii 0009 1 | 1 |12|12]09]|08|07] 1
JIOMEHHBIHT
5. KoBkuit uyryH 12112 (11(11,09]09]12 13|14 |11
HUroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
YUCThIN BEC OTIIMBKU, KT 60 65 62 61 63 67 66 31 32 39

JlutHuk W npuOBUIM cocTaBisitoT 25 % oT Beca orinuBKU. [lpumycku Ha
MEXaHMUYECKYI0 00pabdOTKy OTJIMBOK COCTAaBISIIOT 8 % OT Beca TOTOBOM JeTaju.
Bossparnsie motepu — 6 %, 6pak — 5 %.

PaccuntaTh SKOHOMHIO MeTalla OT 3aMEHBI JIUThS B 3E€MIIO0 O0OJOYKOBBIM
auTheM. Bec meranu ocraBaics npexxHUM. Bec TUTHUKOB U MpUOBLIEH COKpaTHIICS 10
12 % ot Beca OTJIUBKH, IPUITYCKH HA MEXAaHUUECKYI0 00pabOTKy COKpaTHiIHCh 0 5 %,

0e3Bo3BpaTHBIC MOoTEepH — J10 2,5 %, O6pak — 1o 1 %.

I1oBBIIIEHHBIN YPOBEHb

3aoaua 1
OrnpenenuTh MacCy METAJIO3aBaIKUA Ha W3JIeTUe A TpU Macce JKUJIKOro MeTallia

paBHO#1 180 Kr 1 cyMMe BceX TEXHOJOTHUECKUX OTXO/IOB M TIOTEPH JINThs He Oomnee 21 kr.

3aoaua 2
PaccuuTaTh BO3BpaT COOCTBEHHOTO MPOU3BOCTBA JINTEHHOTO 1IeXa Ha JeTallb b B
MPOIEHTaX OT METAJUIO3aBAIKH M B MAacCe MPH HW3BECTHBIX BBIXOJIE TOJHOTO JIUThS —

77 %, TEXHOJIOTMUECKUX OTXO0/1aX U MOTEPSIX paBHbIX 5 % U Macce aetanu — 3,3 K.

3aoaua 3
OnpenenuTh CTENEHb MCIIOIb30BAHUS CBIPhS, €CIIM U3BECTHO, YTO COJCpPKAHKC B

HEM YUCTOTO MeTasuia cocTaBisieT 32 %, a koadduimeHT Bpixoaa rogHoro — 28 %.

Cnucok JuTepaTypbl, peKOMEeHAyeMblil K HCIO0JIb30BAHMIO 110 JAHHOU TeMe




OcHoBHasi iMTEpaTypa:

Kynpun, b. Y. DnektpocHabxeHnre mpoMbIIUICHHBIX peanpusatuii: yueo. / b. U. Kynpun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alIUThI OKPY>KAIOIIECH cpebl : yueb.mocodue / A.
I'. Beromkud. - M. : Beicnuik., 2008. - 639 c.

JlonoIHUTeIbHAS JTUTepaTypa:

Cadponos, B. C. Texnonorudeckue nmpo0aeMbl OXpaHbl OKPYKaIOIIEH Cpeibl B
XUMHUYECKOH poMbIuieHHOCTH [ Teket] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonogra, H.B. ®unaesa. - Kyiiopimes : Apuarl. ua-t, 1981. - 116 c.

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

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JI0CTYIa K 00pa30BaTeIbLHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTckas OMOIHOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIHAINU dJICKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTtkpbiToe 00pa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUSL.
INMPAKTUYECKOE 3AHATHUE 7. HOPMUPOBAHUE PACXOJA METAJIJIA
HA ITPOU3BOACTBO ITOKOBOK

He.]'lb 3AHATUA: U3YYUTH TCOPETUUCCKUE TTOJIOKCHHUA 110 TEME 3aHATUA.

3HaHMA ¥ yMeHuUs1, NprodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHUS TeMbI
3HaTh: METO/IbI KOHTPOJIS KauecTBa U3JeNHUi U 00BEKTOB B chepe NpohecCHOHANBHOM AesTENbHOCTH, OCHOBBI aHAJIN3a
MPUYIH HapyHIEHUH TeXHOIOTHYECKHX MPOIECCOB 1 pa3pabaTeiBaTh MEPONIPUATHS M0 X HPEIYIPEKICHUIO
3HaTh: OCHOBBI MPOBEACHHS MEPOIIPUATHUS MO MPOPHITAKTHKE ITPOU3BOICTBEHHOTO TPaBMaTHU3Ma U MpodeccnoHaIbHBIX
3a00JIeBaHMI; OCHOBBI COOIIOIEHHS IKOJIOTUIECKOH 0€30MacHOCTH MPOBOIIMBIX paboT
YMeTh: NPHUMEHSTh METOBI KOHTPOJIS KauecTBa N3ACIUH 1 00BEKTOB B chepe MpodhecCHOHANFHOH AesSTeTbHOCTH,
MPOBOJUTH aHAIN3 IPUIHH HAPYIICHUH TEXHOJIOTHUECKUX MPOIIECCOB U pa3padaThIBaTh MEPOIPHUSATHS IO UX
IPEAYNPEKICHUIO
VYMeTh: MPOBOIUTH MEPOIIPUSTHUS MO MPO(UIAKTHKE TPON3BOJICTBEHHOTO TPABMaTU3Ma U PO ECCHOHAIBHBIX
3a00JieBaHNi, KOHTPOJINPOBATH COOIIOCHHE IKOJIOTHUECKOM 0€30MacHOCTH MPOBOIUMBIX paboT

HanmeHoBaHue (popMHPYeMbIX KOMIETEHIUHA

Mupekc DopMyIUpPOBKa:

IIK-9 YMEHHEM MPUMEHITh METOAbl KOHTPOJIS KauecTBa U3/ENINN U OOBEKTOB B
cdepe npodeccuoHaNbHOM NeATeTbHOCTH, IPOBOJUTH aHAIN3 TIPUIHH
HapyIICHUH TEXHOJIOTMYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPEKICHUIO



https://openedu.ru/

IIK -14 YMEHHEM MIPOBOJUTH MEPONPUATHUS IO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma 1 MpopeCCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJINPOBATh
coOJII0ZICHHE IKOJIOTHUECKO 06€30MacCHOCTH MPOBOAUMBIX paboT

TeopeaneCKaﬂ qJacTh
IIokOBKHM M LITAaMIIOBKH IMOJIYy4aroTCA HYTéM JaBJICHUA MCTAJllIa B TOpAYCM HJIH

XOJIOJHOM COCTOAHHH Ha pa3/IMYHOM KY3HCUHOM O60py,ZIOBaHI/II/I.
OCHOBHBIC 3TaIlbl TEXHOJOTHYSCKOTO mponecca MnmoJIyuCHuA ACTalhd U3 IIOKOBKU

HJIKM IITAaMITIOBKH ITPCACTABJICHBI HAa PUCYHKC 2.

U cXoaHbIi o TMonyuenue | | H3roToBnenue .| O6paboTKa MOKOBKH
MaTtepuan 3aTOTOBKH IOKOBKU IIPU WJIM IITaMIIOBKHU B
IITAMIOBKE MEXaHUYECKOM LieXe

" IIOJTYYCHHC ACTAIN

Pucynok 2 — OCHOBHBIE 3Tambl TEXHOJIOTMYECKOTO MpoIecca MOJIYYECHHS JETald U3

IIOKOBKH HWJIKM IITaMIIOBKH

I[Ipu onpeaeneHun HOpPM pacxoja MeTayla B KY3HEYHO-IIPECCOBOM
MPOU3BOACTBE MCXOAHBIMH JAHHBIMH SIBIISIOTCS: KOHCTPYKTOPCKO-TEXHOJIOTHYECKAS
noxkymenTanusi: 'OCTri, OCTsl, HOpMBI, TY; HOpPMAaTHUBBI TEXHOJIOTHYECKUX MTOTEPH;
TaOMUIBI  Pa3MEpPOB KAaHABOK W IITAMIIOBOYHBIX YKJIOHOB TIPH  IITaMIIOBKE;
IIPENCKYPaHTHhI LIEH Ha METAJLL.

Ompezenenre HOPMBI pacxojia MeTaJlJla Ha M3TOTOBJICHUE JeTalield CBOOOIHOM
KOBKOW WJIM IITAMIIOBKOM 3aKIIIOYAETCs B Pacy€re pa3MepoB U MaCChl MCXOJHOU
3aroTOBKH.

B HOpMy pacxoma mertayuia MmpuU 3TOM  BKJIIOYAIOTCS Macca MOKOBKHA WM

IMITAaMIIOBKH, a TaAKXKE 3arOTOBUTCJIIBHBIC U TCXHOJIOTHYCCKHE OTXOAbI METaljia.
H,=M,+M,, +M,, +M (22)

rae M, — macca IOKOBKH;
M, , — Macca 3aroTOBUTEIBHBIX OTXO/I0B WJIH MMOTEPh METAJLIA;
M, ,, — Macca TEXHOJIOTUYECKHX OTXOJO0B MPHU KOBKE MJIM IIITAMIIOBKE;

M, — macca mMeTaia, TepAEMOro Ha yrap IIpu HarpeBe 3aroTOBKH.




Macca nokoBKH ompezensercs no Gopmyiie

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

oem.

rne M., — Macca 4epTéxHoM (YMCTOM) TeTau;
M,,, — macca MeTaula Ha IPUITYCKH;
M,,, — Macca MeTalIa Ha JOMYCKH;

M,, —macca MeTaJuia Ha HaITyCK, €CJIM OH MPEAYCMOTPEH TEXHOJIOTUYESCKHIM TTPOLIECCOM.

Hopmupoeanue pacxooa memanna npu c60000HOIU KOBKe

NcxonupiMu 3aroTOBKaMM TMPU HU3TOTOBIECHUU JI€TajJell METOAOM CBOOOIHOM
KOBKH MOTYT CITY>KHUTh:

a) CTaJbHBIC CIUTKH;

0) mpoxar.

Ecam wucxomHO¥ 3aroToBKOM CIOY)KHT CIWTOK CTaldd, TO OOBEM CIUTKA,
HEO0OXOAMMOTO /JI1 U3TOTOBJICHUS JACTAIM METOJOM CBOOOJIHOM KOBKH, OTPEIETAECTCS

o ¢popmyre
V=V +Vnp5. +V, +V06p_ +V, +Vy, (24)

rae V,, — 00bEM OKOBKY;
V,p6. — 00BEM 00pyOaeMoii IPHOBUIBHOM YaCTH CITUTKA, paBHbI 2025 % Macchl CITUTKA;
V,,. — 00B6EM 00pydaemMoii TOHHOM YaCTH CIAMTKA, paBHBIN 5—7 % MacChl CIIMTKA;
V,6p. — 00BEM MeTalTa Ha 00pyOKH;
V, — 00béM MeTaia Ha BBICEUKHU (BBIIPHI);

V,.— 00BEM MeTalIa Ha yrap (3aBUCHT OT CIIOC00a Harpepa).

Macca cnuTtka (Kr) pacCUMTHIBAeTCS YMHOXKEHHEM €ro o0bEéMa Ha IUIOTHOCTD

METalia:



_(v,-q)

=100 @)

3
rae J — II0THOCTh MeTalia, I/cM”.

Ecnu u3 cimTka M3roToBISIETCS OJHA MMOKOBKA, TO HOPMa pacxoja MeTaiuia (Kr)
OyZIeT paBHa Macce CIUTKa:

H,=M,, (26)

Ecau u3 cimTKa M3roTaBIMBAETCS HECKOJIBKO OJUHAKOBBIX IIOKOBOK, TO HOpMa
pacxoda Ha OHY ACTaJIb OIIPCACIIACTCA:

_ Cl
H, =—, 27)
rae N — 4ucio MMOKOBOK.

MeTtogoM KOBKM JA€TalM 4Yalle BCEro HM3roTaBIMBAIOTCS M3 mpokata. Hopma
pacxojga MeTaJula B OTOM CJydae CKJIaJbIBA€TCS W3 MAacChl TEXHOJIOTHYECKOM

3arOTOBKH M 3arOTOBHUTEIBHBIX OTXOJIOB.
H,=M, +M,,, (28)

rae M,,. — Macca 3aroTOBKH;
M, , — macca 3aroTOBUTEIIbHBIX OTXOJ0B Ha OOpYyOKHM KOHIIA MPYyTKa, HAa CTPYXKKY
npu oOpe3Ke He KPATHOCTh TMPYTKa.

Maccy 3aroToBKu onpeaensoT no popmyse

(V. CI)_ (29)

3ace. 1000

N ucnons3ytoT s pacu€ToB GOpMyIbl U3 TaOIHILIbI /.

Tabnuya 7 — Dopmynbl 011 pacuéma Maccol 3a20Mo6KU 8 3a8UCUMOCHIU OM U0 MAMEPUAIa

Marepuan dopmyia pacuéra O6o03HaYeHUS
1 2 3




Jlucr, nenra wim a-b-L- q M — macca, xr;

nojoca M=—— a, b — momane ceuenus

108 Marepuaia, MM*;

L — mna nucra, IEHTH Wi
[0JIOCHI, MM;

(| — IIOTHOCTb MaTepHala, r/cM’;
10° - nepeBoiHO# KOdDDHIHEHT.

IIpooonsicenue mabauyvl 7

1 2 3
KBagparuslii az-L-q 4 — mnoman CedeHHUS, MM-.
pYTOK M = 108
Kpyrubiii npyTox oy 0785422 L

108
[IlecTurpanHpli 0,866-S2-L-q $°- pasmep Mo KiIkoY, MM,
MPYyTOK M = 106
Tpy6a 0,7854 - (02 —d2 ) L-q 0,7854(1°~d°) — momazp
M = MaTepHara, MM,

108

O0BEM TEXHOIOTHUECKOM 3ar0TOBKU CKJIA/IBIBACTCS U3 CICAYIOMINX SJIEMEHTOB:
V.=V +V06p_ +V, +Vy, (30)

riae V,, — 00bEM NOKOBKH;
V,6p. — 00BEM MeTalLIa Ha 00PYOKY;

V,— 00bEM MeTasIa Ha BHICEUKH (BBIIPHI);

Vv

, —00BEM MeTaIa Ha yrap (3aBHCHUT OT CII0oco0a Harpesa).

O0BEM TOKOBKHU (CM3) pacCUUTHIBACTCS:
Vn :VO +Vnp. +V()on. +VH’ (31)

riae V, — 00bEM roToBOM AeTanu Mo YepTexy;
V,p.— 00BbEM METaNIa Ha IPUITYCKH,;
Vyon. — 00BEM MeTaJIIA HA JOMYCKH;

V, — 00bEM MeTaia, uayIero B HaIMyCK.



[IpakTtuyeckn o0OOBEM TIOKOBKM OMpeEeNseTcs TaKuM o0pa3oM: IOKOBKa
pazOupaercsi Ha reomeTpuyeckue (Urypbl, O0O0BEM KOTOPBIX OMpeneNsieTcsl TOo
COOTBETCTBYIOLIUM (OpMYIIaM.

Pa3mepbl mpunmyckoB M JOMYCKOB pEriiaMeHTUPOBAHBI TOCYJAPCTBEHHBIM
cranaaptoMm. [Ipu cBOOOJHON KOBKE Ha MOJOTAaX MPUIYCKA HA MEXaHHYECKYIO

00paboTKy ONpeestoT TaK:
HA MONWUHY NOKOBKU UNU Ouamemp nokoexu ()
5. =0,06,/7 +0,0017L + 2,8; (32)
Ha onuny noxkoexu (L)
o, =0,08/7 +0,002L +10. (33)

[Ipn cBOoOOAHON KOBKE Ha Mpeccax MPUIYCKM HAa MEXAaHMUYECKYI0 00paboTKy
OIPENIETISIOTCS TaK:

na monyuny wnu duamemp noxosxu (1)
5. =0,06,/7 +0,002L + 23, (34)
na dnuny noxoexu (L)
S, =0,05/7 +0,05L + 26. (35)

Jlomycku Ha Ky3HEUHYIO 00paboTKy (MM) IIpH M3TOTOBJICHUH JIeTajeil KOBKOW Ha
MOJIOTaX MOKHO OTIPEIEINISTh 0 CIEAYIOIIHNM (opMyiaM:

Ha MOJAWUHY NOKOBKU Ulu ouamemp nokosxu (/)
+A;= 0,028 1 + 0,004L +0,5; (36)
Ha onuny noxoseku (L)

+A, = 0,03]1 + 0,003L +1,2. (37)



IIpedenvHulii Ouamemp unyu MoIWuHa NOKOBKU

o=+ 0t (38)

IIpeoenvuas onuna nokosku L

L, =L+&6 A (39)
[Tocne ompenencHust 00bEMa MOKOBKH PACCUUTHIBAIOT COCTABIISIONINE SIIEMEHTHI
OTXOJIOB.
O06BEM 00pyOOK 3arOTOBKH (e paccUuThIBACTCS:
1) nas mpAMOYTOJIBHBIX CEYCHHUIA:

a) TIPH KOBKE MO MOJIOTOM

V,,, =0,30b%-h; (40)
6) IIpH KOBKE MOJT PECCOM

V,,, =0,26b*-h; (41)

rjae b — mmpuHa 3aroToBKH;

h — BeICOTA 3arOTOBKH.

2) U IAJITUHAPUYCCKUAX CCUCHUM:

a) MpU KOBKE 0]l MOJIOTOM

Vos =0,23/1°; (42)
0) mpu KOBKE MO/ MPECCOM

Ve =021, (43)

Jlnst ompeseneHus: OTXOAOB Ha OOpYOKY MOXKHO BOCIIOJIB30BAaThCS JaHHBIMHU

TabIuIEI 8.



Tabauya 8 — OpueHmupogouHvle 3HAYEHU OMX0008 HA yeap U 0OpyOKu npu
NOIYYEHUU NOKOBOK

IloTepu meTamia or
Tun mokoBOK o
Macchl IOKOBKH, %o
1 2
['nmyxue ¢aaH1pl, IUIACTUHBI, KyOUKH, OpYCKH 1,5-2,5
dnaHIBI C OTBEPCTUEM, XOMYTBHI, I0IBECKH, TAMKH 2,0
Kombia 2,5
I'magkue Baiabl, BUIKA 5,0-7,0

IIpooonsicenue mabauyvr 8

Bastbl 1 Bauk# ¢ OJHOCTOPOHHUMH YCTyIHaMHu WU 7,0-10,0
¢dbnarmamMu, GOJTHI, MIMOHKH, TPABEPCHI

Bastbl 1 Bauk# ¢ IByXCTOPOHHUMH YCTYIIaMU HITH 10,0-15,0
OOpTHUKaMU, ITUHICTH, CEPbIU, CKOOBI

["aeuHbIC KJIFOYM, TOKOBKY THUTIA IIATYHOB 15,0-18,0
Pbryaru cioskHble MATYHBI, KPUBOIIIHITBI 18,0-25,0
KonenuaTsie Baibl, ppluaru 25,0-30,0

OO0bEM BbICEUKHU (BBIAPHI) MPU 0Opa30BaHUM OTBEPCTHUS B MOKOBKAX 3aBUCHUT OT
croco0a U3roTOBJIEHUS TIOKOBOK.
Ecnu nmpumensieTcsi npomMBKa C MOAKIAJAHBIMU KOJIbLIAMU, TO OOBEM BBIIPHI

(cm”)
V. =(0,5+0,6)d%,.-h, (44)

rie d,, — InaMeTp MpOIIUBKY;

h — BbICOTa MpomMBaEcMOl 3arOTOBKH.

Ecoim npumensiercs mpoivMBka ©0€3 NOAKIAJAHOTO KOJbLIa € KaHTOBKOM

HpomI/IBaeMoﬁ 3arOTOBKH, TO O0BEM BBIJPBI HAXOOUTCS CICAYIOLIUM 06pa30M:
V., =(0,15+0,20)d?,. - h. (45)

, 3
O06béM moTepp MeTaula Ha yrap (CM™) 3aBHCHUT OT cmocoba HarpeBa u

OMpCACIIACTCA TaK:



[V, +V,,)

T (#9)

rZie o — OTEPU MeTajula Ha yrap, % K Macce 3arOTOBKU;
Vo6p. — mOTEPH HA 00pYOKHM, Ha OOJOM NIPU IUTAMIIOBKE M BBICEYKE, €CIIM OHHU

HUMCIOTCA.

3HavyeHue kKorPUIMeHTa o 3aBUCUT OT criocoba Harpesa (Tabsmia 9).

Tabnuya 9 — 3nauenus Kodaghuyuenma o 8 3agucumocmu om cnocoba Hacpesa

ITorepu 3a onnH
Crnioco0 Harpesa Harpes JUIsl 3aTOTOBKU
U3 CTaJIH
Harpes B kamepHO# nieun ¢ He(TAHBIM OTOIJIEHUEM 2,5
HarpeB B MeToanueckoi neyu ¢ HeTIHBIM OTOIUICHHEM 2,0
HarpeB B kamepHO#i ra30BOM neun 2,0
Harpes B MeToiMueCcKOl ra30Boi e4n 15
HarpeB B neun ¢ BOCCTAaHOBUTEIILHOW CPEAOMN 0,1
DJIEKTpOHArpeB NEYHOMI 1,0
DNEeKTpOHArpeB KOHTAKTHBIN 0,25
NHIyKIIMOHHBINA HATPEeB T.B.4. 0,2
Harpes B pacrniaBax coJieil 1 METAJIJIOB 0,1

IIpn mMenkocepuitHOM M €IMHUYHOM IPOU3BOACTBE HOPMY pacxo/a MeTauia nIpu
V3TOTOBIICHUM JIETAJIEM KOBKOW pPAacCUMTHIBAIOT C IIPUMEHEHHUEM YKPYITHEHHBIX
KOO PHUIMEHTOB, XapaKTepU3YIOUIMX OTXOAbl U IOTEPU MeTalja B Ky3HEYHOM U

3aroTOBUTCIBHOM II€Xax:
Hp = M3a2. ) Ksaz. ! (47)

rae M,,. — Macca TeXHOJOTHUYECKOM 3arOTOBKH, KT
K., — x03(pPUIHEeHT 3aroTOBUTENBHBIX TIOTEPh, XapaKTEPU3YIOIIUX OTXOAbl METaIIa

IpU pe3Ke 3ar0TOBOK.

3ae. n o! (48)



rae M, — macca NOKOBKH;
K, — k03pGUIIMEHT TEXHOJOTHUYECKUX OTXOJI0B IMPU KOBKE B 3aBUCUMOCTH T'PYIIIIHI

CIIOKHOCTH U cIoco0a IMPOU3BOJACTBA.

3nauenue K, /g cBOOOJHON KOBKM JAIOTCS B CIpPaBOYHMKAx mo 12 rpymmam

MOKOBOK. YacTh U3 HUX NpuBeneHa B Tabmuiie 10.

Tabnuya 10 — 3nauenusn koag@uyuenma mexHoI02ULECKUX 0mMX0008 Npu KOGKe

Ne
TPYIIIIBI Byt TOKOBOK, U3rOTOBJISIEMBIX M3 MPOKATa K,
MTOKOBOK
1 [TokoBkH, M3roTOBIsieMble 0e3 00cedku ((IaHIbl TIyXHE, 102-1.03
KpYTJble, OBaJbHBIC, TUIACTUHBI) ’ ’
2 [ToKOBKH, H3rOTOBISIEMbIE MPOTHKKONW C MOCIEAYOIIeH 103
riuOKOil B pHUCIIOCOOICHNH (BHIIKH, CKOOBI) ’
3 [ToxoBKH, HU3TOTOBISIEMbIE MPOTSKKONW C OAHOCTOPOHHUMU
ycrynamu (0OATBl € KpYIJIOM M KBagpaTHOM T'OJIOBKOM, 1,07-1,09
IITTOHKH )
4 IlokoBKH, H3roTOBiIIEMblE CBOOOIHONW KOBKOHM C 0OCEYKOil 1.09-1.012
KpaeB (JIepyKaBKH ) ’ ’
5 ITOKOBKHM, H3rOTOBISIEMBIE OCAAKOM C  MOCIEIYIOLIEH 110-115
MOAIUBKOM ((pIaHIbl, IIECTEPHU, TANKN) ' '
6 [ToxoBKH, WU3TrOTOBJISIEMBbIE KOMOWHHPOBAHHBIMUA TTPHEMaMU 11512
CBOOOTHON KOBKH ’ ’

Bonpocs! u 3aganus:

ba30BbIii ypoBEHB
3aoaua 1

Omnpenenuth HOPMY pacxofa M KOIPOUIIMEHT HCIOJIB30BAHUS MeTaia TMpHU
W3TOTOBJICHUU JIETAJId METOJOM CBOOOJHOM KOBKHM MOJ mpeccoM. VcxonHbIe TaHHbBIC:
yucThld Bec Aetanu 89,2 kr. [leranb M3roTraBiIuMBaeTCs U3 KBaApaTHOM cranu. J[yinHa
netanu 860 MM, ctopoHa — 120 MM, auameTp OTBEPCTHS, MPOIMUIUBAEMOro 0e3
nojakiagHoro kojbia — 40 mMm, Beicota — 60 MMm. OO0BEM JOMYCKOB M HAIycKa
cocrasisier 408 cm’, HarpeB 3arotoBku oCymiecTBis€TCS B METOJUYECKOW IEYU C

ra30BBIM OTOINICHUEM. 3arO0TOBUTEIBLHBIC OTXObI COCTABIISIOT 3,8 KT.

3aoaua 2




Onpenenuth HOPMY pacxofa M KOIPOUIIMEHT HMCIOJIB30BAaHUS MeTaia IpHU
M3TOTOBJICHUU IOKOBKHM Bajla METOJOM CBOOOJHOW KOBKH IIOJ MOJIOTOM. McXOIHBIE
JIaHHBIC:

1. YucTelii Bec getanu — 13,6 Kr.

JleTans M3roTaBIMBaeTCs U3 KPYIJION CTaH.
Pasmepsr geranu: L — 280 mm, d — 80 mm.
JnameTp oTBEpCTHS, NPOIIUBAEMOTO C MOAKIATHBIM KOJIBLIOM — 16 MM.

HarpeB 3arotoBku — MHIYKIIMOHHBIN.

SIS NN

3aroTOBHTEIBHBIC OTXOAbI COCTABIAIOT 0,4 KT.

3aoaua 3

Ompeaenuth HOPMY pacxofa M KOIPOUIIMEHT HCIOJIB30BAHUS MeTaia MpHU
M3TOTOBJICHUH 3arOTOBKHU JIETATH METOJOM CBOOOIHOM KOBKH MOJI IPECCOM.

Ucxonnpie naHHbBIC:

1. YwmcTelii Bec metanu — 3,6 KT.

2. JleTasib U3rOTaBIMBACTCS M3 KPYIJION CTAIIH.
3. Jnuna neranu — 160 MM, nuametp — 60 MM.
4

. JlmameTp npommBaeMoro CKBO3HOro OTBepcTus — 18 mm.

I1oBBIIIEHHBIN YPOBEHb

3aoaua 1

Onpenenuth HOPMY pacxojila MeTajjla MPU U3TOTOBJICHUM MOKOBKH M3 CIIMTKA
cranu. McxogHbie TaHHBIE:

1. Macca mokoBku — 12,5 xr.

2. O6BéM MeTamTa Ha 06pyOKn cocrasiser 12,8 em®,

3. Ciutok Harpc€BaroT B KaMepHOﬁ II€4YH C He(i)TSIHI)IM OTOIINICHUEM.

3aoaua 2
Paccuutath HOpMYy pacxopa MeTaJlyla B YCIOBHUSX CAMHHYHOTO IMPOM3BOJICTBA.
[TokoBKka W3rOTOBIAETCA IIyTeM OOCEYKHM KpaeB. Macca mMOKOBKM — 12,6 Kr.

Koaddumuent 3aroroButensHbIx moreps — 1,2.



Cnucok JInTepaTypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 10 IAHHOH TeMe
OcHoBHasi iMTEpaTypa:

Kynpun, b. Y. DnekTpocHabxeHnne MpoMbIIUICHHBIX peanpusatuii: yueo. / b. U. Kyapus. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporiecce! u anmapaTsl 3aUThl OKPYKAKOIIECH cpeibl : yueo.mocooue / A.
I'. Beromikun. - M. : Beicnuik., 2008. - 639 c.

JlonoIHUTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonorudeckue nmpo0aeMbl OXpaHbl OKPYXKaIOMEH CpeIbl B
XUMHUYECKON poMbIuieHHOCTH [ Teket] : yueb. mocobue / B.C. Cadponos, I'.41.
boromonoga, H.B. ®unaesa. - Kyiiopimes : Apuarn. ua-1, 1981. - 116 c.

backakos, A. I1. Herpaaguimonusie 1 BO30OHOBIISIEMbIE HCTOUHUKY dHEpruu [ Tekcr] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuteTcKkas OMOIHOTEKA OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTaaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEXKEHUA.

HpaKTI/I‘IeCKOQ 3aHaTHE 8. HopanOBaHne pacxoaa MeTajijia INpu mraMIiOBKe
He.]'lb 3AHATHUSA: USYUYUTb TCOPECTUICCKUC ITOJIOKCHUS 110 TEME 3aHATHA.

3uanua u ymenus, npuoﬁpeTaeMble CTYAECHTOM B PE€3YyJbTaTEC 0CBOCHUSA TEMbI
3HaTh: METO/BI KOHTPOJSI KavecTBa U3AeNnil 1 00BeKTOB B cepe MpohecCHOHABHOM NesATeIbHOCTH, OCHOBBI aHATH3a
IPHYHMH HApYIICHNI TEXHOJOTNYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPONPUATHS 110 HX MPEILYHPEIKACHUIO
3HaTh: OCHOBBI MPOBEACHHSI MEPOTIPUSATHS 0 MPOPHIAKTHKE TPOU3BOJICTBEHHOTO TpaBMaTH3Ma U MPodecCHoHaTbHBIX
3a00JIeBaHHUiH; OCHOBBI COOJTIOICHHS IKOJIOTHUECKOH 0€30MacHOCTH MPOBOIUMBIX paboT
VMeTh: MPUMEHSITH METO/IbI KOHTPOJIS KauecTBa U3/IeNHil U 00BEKTOB B chepe mpodhecCHOHANBHOM e TEIbHOCTH,
IPOBOANTH aHATM3 IPUYMH HAPYIIEHUH TEXHOJOTHYECKUX MIPOLIECCOB U pa3pabaThIBATh MEPOIPHUATHS 110 UX
TPEAYTPEKTEHATIO
VYMeTb: TPOBOAUTH MEPOTIPHUATHUS TI0 POPUIAKTHKE IPOU3BOACTBEHHOTO TPABMATH3Ma U MPO(YECCHOHAIBHBIX
3ab0IeBaHmii, KOHTPOJIMPOBATH COOIIOICHIE YKOJIOTHYECKON 6€30TIaCHOCTH TIPOBOANMBIX paboT

HanmeHoBanue (popMHUpPYyeMbIX KOMIIETEHIHUMH

Wunekc DopMynHpOBKa:

IK-9 YMEHHEM MPUMEHITh METOAbI KOHTPOJIS KaueCTBa U3/ENIUi U OOHEKTOB B
chepe npodeccroHanbHOMN AeSTENHPHOCTH, TPOBOIUTH aHATN3 IPUINH
HapyLICHUH TEXHOJOTHUECKUX MPOIIECCOB U pa3pabaThiBaTh MEPOIIPUATHUS
110 UX MIPEIYNPEKTCHUIO



https://openedu.ru/

IIK -14 YMEHHEM MIPOBOJUTH MEPONPUATHUS IO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma 1 MpopeCCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJINPOBATh
coOJII0ZICHHE IKOJIOTHUECKO 06€30MacCHOCTH MPOBOAUMBIX paboT

TeopeTuyeckas 4acThb
Hopwma pacxoma metaiuia nmpu mTamMIoBKE Ha MOJIOTaX M MPeEccax OMpPeeIIsieTCst

o ¢popmyie
H,=M,. -M,,, (49)

rae M,,. — Macca 3arOTOBKH;

M, , — Macca 3arOTOBHTENILHBIX OTXOI0B.

Maccy 3aroTOBKHU OIIPCACIIAIOT, UCXOO U3 00BEMa 3arOTOBKU:

M . — 3ac. ) . (50)

. 3 .
OO0bEM 3ar0TOBKH (CM”) pACCUUTHIBAIOT C YUETOM OTXOJ0B METalJla Ha 3ayCEHell
(0610i1), BRICEUKH (BBIAPHI) MPHU MPOIITUBKE OTBEPCTH, KICIIEBUHBI, TIOTEPh HA yrap U

o0pa3oBaHuE OKAJIMHBI TIPU HATPEBE:

V.=V +V _ +V_+V, +Vy, (51)

rae V, — 00bEM MOKOBKH (IIITAMITOBKH);
V6. — 00bEM MeTalIa, UAYLIETO B 00JI0;
V.. — 00bEM MeTallIa Ha KICIIEBUHY;
V,. — 00béM MeTaIa Ha BBICEUKY (BBIAPY);

\Y,

. — 00BEM MeTasa Ha yrap.

O0BEM MOKOBKHU OMpPEEAeTCs TI0 YePTEKY U CKIAAbIBACTCSA U3 00BbEMa TOTOBOM

JeTald TUTIOC TPUITYCK Ha MEXaHMYeCKylo o0paboTKy M HaIllyCK HpH ropsyei

IITAMITIOBKC.
Vn = +Vdem. +Vnp. +VHan. +V00n’ (52)

rne Ve, — 00bEM rOTOBOM JE€TalN;




V,p. — 00BbEM MeTaIa Ha MPHITYCKH;
V,.an. — 00BEM MeTAIITa HA HAITYCKH;

Vyon. — 00BEM METAIIIA HA TOITYCKH.

O0béM metamia Ha BHEMHHM 000H (V,s,) MOXET OBITh YCTAHOBIIEH I10

cienymolieit popmyine
V06JL - f ’ So + k3.K. ) F06JL ’ S(’ﬂ (53)

rne f— mmomane ceyenus moctuka 06I0MHON KaHABKH;
S, — MHA OMHWHM, ONMUCAHHON BOKPYI IITAMIIOBAHHON 3arOTOBKM LIEHTPOM
TSDKECTH MOCTHKA,

K, . — K05 (QUIHMEHT 3aII0HEHNs METAIIIOM Mara3uHa 00J0MHON KaHABKH;

’ v (v
So— IJIMHA JIMHHUHK, OIIMCAHHOM BOKPYI' HITAMIIOBAHHOH 3arOTOBKH LICHTPOM

TSDKECTH BBIILIaBa 00JIOS B MarasuH,

F — mromans ceyenns kanaBkw, MM

Macca 067105 (Kr) ompenensercs MyTéM YMHOXEHHS €ro 00béMa Ha TUIOTHOCTH
MeTaja.

B cnywasx, xorjga ImTamMIoBKa 3aroTOBKHM 0O€3 KIICIICBHMHBI HEBO3MOXHaA, €&
BEJIMUMHA MpPEeAyCMaTPUBAETCd B HOpME pacxoja Metaiia. [loTeps Ha KiIEHIEBUHY
HAYUCIISIETCS TOJIBKO MPHU MacCe MOKOBOK 3,5 KT U BHILIIE.

ITpu macce mokoBok oT 3,5 kr g0 20 kr 00béM Mmetamia Ha kiuemeBuny (V)
HaXOJIUTCS YMHOXEHUEM IUIOMIAIN TorepedyHoro cedeHus: 3arotopku Ha 0,5-0,8, e
JIMaMeTpa UM CTOPOHBI KBaJipara.

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

M, -P,

M, ==rx
100

(54)

rac PK — OTHOIICHHUE MACChl KJICIIICBHHBI K MacC€ IIOKOBKH, %, MMPUHUMACTCA 110

TaHHBIM Ta0uIel 11.

Tabauya 11 — Omxo0vl Memania Ha KlewesuHy npu Wmamnoske Ha MOJI0max

Macca ‘ KJ'IeH_[eBI/IHa OTHOILIIEHHE MAaCChI




MMOKOBKH, M, Juamertp d, Jmuna L, Macca M,,, | KJICILIEBUHBI K Macce
KT MM MM KT IMOKOBKH P,, %
o 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

BO]'[pOCl)I H 3aJaHUA:

ba3oBbIli ypOBEHb
3aoaua 1

Ompenenuth HOPMY pacxoia MeTaia U KOA(DPHUIMEHT HUCIOIB30BaHUS TPU
HITaMIIOBKE Ha mpeccax. McxonHble JaHHBIE: Macca JeTalnu Mo yepTexy — 29,4 kr;
JIeTadb U3rOTaBIMBAETCS M3 KPYIJIOil cTanu U uMeer pasmepsl: L — 260mM, quamerp
orBepctusi — 16 mm. [Ipunyck Ha MeXaHMYECKYI0 00pabOTKY JETaln IO CEYCHHIO — 3
MM, 10 miuHe aetand — 4 mm. IDmomanes cedyenwst oOioMHOM kaHaBku — 10 CM2,
MepuUMEeTp IITAMIOBKU MO JUCTy 00mos — 40 cm. KoadduumenTt 3zamomHeHus
oOnoiinoit kaHaBku — 0,8. HarpeB 3aroToBKHM OCYIIECTBISCTCS B KaMEPHOW MEYH C

HC(I)THHBIM OTOIINICHUCM.

3aoaua 2

PaccunrtaTh KOHOMHIO MeTajula MPH 3aMEHEe CBOOOTHOW KOBKH IO MOJOTOM
mraMnoBkoi. Onpenenuts Kod(Q(UIMEHT HCMOIB30BAaHUS METalsla ¥ BO BTOPOM
ciny4ae. FMcxonHble 1aHHBbIE:

1. Ywmcrtelii Bec netanu — 22,4 K.

2. Jleranb U3rOTaBIMBACTCS U3 KPYTJION CTaIH.

3. Pasmepsr meramm: L — 500 MM, oOmuii auamerp aetand — 75 MM, TUaMETP
CIUIOUTHOI'O OTBEPCTUS — 22 MM.

4. Tlpunycku Ha MeXaHWYeCcKyr oOpaboTky npu mramnoBke Ha 40 % MmeHsblie,

YeM IMpH CBOOOIHOMN KOBKE.



5. Macca 3aroToBUTEIBHBIX OTXOJIOB IIpH CBOOOMHON KkKoBke — 0,4 Kr, mpu
mramiioBke — 0,28 kr.

6. dopma MocTHKa OO0JOMHONW KaHABKU — IIJIMHAP C PaANyCOM B OCHOBAaHHHU —
20 Mm.

7. JlnmuHa TUHWH, OTIMCHIBAEMOM BOKPYT IITAMITYeMOM JIETalu IEHTPOM THKECTH
MOCTHKa OOJIOMHOM KaHaBKH — 125 MMm.

8. Koaddumuent 3anmomuenus o6oiHoN kaHaBku — 0,8,

9. Ilmomans ceyeHus Marasuaa o0JIoifHOM KaHaBKH — 140 MM,

10. /InuHa AWHWW, OMKCHIBAEMON BOKPYT INTAMITYeMOW 3arOTOBKH LEHTPOM
TSDKECTH BBIILIaBa 00JI0S B MarasuHbel — 218 MM.

11. HarpeB 3aroToBKM Kak Ipu KOBKE, TaK U MPH ILITAMIOBKE — MHAYKIIMOHHBIH.

[ToBBILIEHHBIN YPOBEHD
3aoaua 1

Paccuutate HOpMYy pacxoja MeTayla Ha H3ACIUEe W O0mmi KOdPPUIHEHT
WCIOJb30BAaHUSI MeETaula TpU  YCIOBHUH, YTO H3JEIWE BKIIOYACT JICTAJIH,
M3rOTaBJIMBAcMbIC IITAMIIOBKOM, CBOOOJIHOM KOBKOH M JINTHEM. MICXOIHBIC TaHHEIE:

- YHCTHIM BeC IITAMIIOBAHHEIX JeTaneu B u3nennu — 120 kr;

- YHCTHIN BEC JIeTaliei, moIydaeMbIX CBOOOHOM KOBKOM — 210 K}

- YHCTBIN BeC JIUTHIX aeTaneit — 320 Kkr;

- Ko3(PuIHMEeHT ucronb30BaHUs MeTailia npu mrammnoske — 0,75;

- 1npu cBoOoaHOM KoBke — 0,68;

- npu auteke — 0,6.

Cnucok JInTepaTrypbl, peKOMEHAyeMblii K HCII0JIb30BAHMIO 110 IAaHHOH TeMe
OcHoBHas MTEpaTypa:
Kyapun, b. Y. DnextpocHabkeHre TpOMBIIUIEHHBIX peanpustil: yueo. / b. Y. Kyapus. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alIUTHI OKPY>KAIOIIEH cpenl : yued.mocobue / A.
I'. Beromkun. - M. : Beicnr.uik., 2008. - 639 c.

Jlono/IHMTeIbHAS JIUTepaTypa:

Cadponos, B. C. TexHnonornueckue npobdieMbl 0XpaHbl OKpYKarollel cpeibl B
XUMHUYECKON IpoMbIIUIeHHOCTH [ TekeT] : yueb. mocodue / B.C. Cadponos, I'.41.
boromonoga, H.B. ®unaesa. - Kyiiosimes : Apuarl. ua-t, 1981. - 116 c.

Backaxos, A. I1. HerpaaunroHnHbie 1 BO300OHOBIISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueb.



/ A.T1. backakoB , B. A. Mysi. - M. : Ul BACTET, 2013. - 366 ¢

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuuBepcuteTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — »aeKTpOHHBII KaTaaor acCOIHAINN dJIEKTPOHHBIX OHOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

TEMA 2. TEXHUKO-TEXHOJIOITHYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUSL.
MNPAKTUYECKOE 3AHATUE 9. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPITETUYECKHUX PECYPCOB U ITYTHU UX SKOHOMHUU
Henpb 3aHATHA: U3YYUTh TEOPETUYECKUE ITOJOKEHHS 110 TEME 3aHSITHS.

3Hanua u ymenus, npuoﬁpeTaeMme CTYAEHTOM B PE€3yJbTaTEC 0CBOCHUS TEMbI
3HaTh: METOJBI KOHTPOJIS KayecTBa U3 U 0OBEKTOB B cepe MpodhecCHOHANBHOI NesTeIbHOCTH, OCHOBBI aHATH3a
NPUYUH HApYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHATHS 10 UX MPELYIPEKACHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS MO NPOGHIAKTHKE MPOU3BOACTBEHHOTO TPaBMaTH3Ma H IPO(ECCHOHATBHBIX
3a00JIeBaHMIA; OCHOBBI COOJTIOAEHUS SKOJIIOTHYECKOI 0€30MacHOCTH MTPOBOJUMBIX PaboOT
VYMeTh: NPUMEHATH METObI KOHTPOJIS KauecTBa U3/ICNHil U 00BeKTOB B cepe MpodhecCHOHATBHON NS TEeNbHOCTH,
MPOBOJUTH aHAIN3 IPUYHMH HAPYIICHUI TEXHOJIOTUUECKUX TIPOLIECCOB U pa3pabdaThiBaTh MEPONPHUSTHS O HX
HpeTyNpeKICHAI0
YMeTh: NPOBOANTH MEPONPHATHS IO MPOPHITAKTHKE TPOU3BOJICTBEHHOTO TPAaBMaTH3Ma ¥ NPodecCHOHATBHBIX
3a00J1€BaHUi, KOHTPOJIUPOBATH COOIIFOJCHHE IKOJIOTHUECKOH O€30I1aCHOCTH IIPOBOIUMBIX PadoT

HanmeHoBanue (popMHpPYyeMbIX KOMIIETEHIUI

Nnnexc DopMyJIUpPOBKa:

I1K-9 YMEHHEM MPUMEHITh METOAbI KOHTPOJIS KauecTBa U3/eNIUi U OOBEKTOB B
chepe nmpodeccroHaNbHON AESTENHHOCTH, TPOBOIUTH aHATU3 IPUIUH
HaApYIICHUN TEXHOJIOTHUECKUX MPOIIECCOB U pa3padbaThIBaTh MEPOIPUITUS
110 UX NPEAYIPERKICHUIO

IIK -14 YMEHHUEM MPOBOIUTH MEPOIIPHUATHS IO NPOPHIAKTHKE POU3BOJCTBEHHOTO
TpaBMaTH3Ma U MpoQeccCuOHAIbHBIX 3a00JIEBaHUM, KOHTPOJIUPOBATH
COOJIIOJIEHHE HKOJIOTHYECKOM 0€30MacHOCTH MPOBOJAUMBIX pabOT

Teoperuyeckas 4acTb
TonnmBoroproure BEWIECTBA  BBIACHSIOT NPU  CKUTAHUHA  3HAYUTEIBHOE
KOJIMYECTBO TEIUIOTHI, KOTOpasi UCIOJIb3yETCSI HEHNOCPEACTBEHHO B TEXHOJOTMYECKUX
mpolieccax Wiau mpeoOpaszyercs B Ipyrue BUIbl dHepruu. K TOmimBy, Kak MpaBUIIo,
OTHOCAT T€ IOPIOYME BEIIECTBA, KOTOPHIE AOCTATOYHO IIMPOKO PACIpPOCTPAHEHBI B
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IPUPOJIE U OCHOBHOM COCTaBHOM YacThiO KOTOPBIX SIBJISIETCS YIIIEpoA: Topd, Oypslii u
KaMEHHBIN yrojib, HeTh U HEPTENPOAYKTHI (Ma3yT, OEH3UH), IPUPOIHBIN Ta3.

HampaBnenust pacxoja TOIUIMBA U 3JIEKTPOIHEPIMHM HAa TEXHOJIOTMYECKHUE IIENIU
IPEJCTABIICHBI HA PUCYHKE 5.

Pacxon
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Pucynok 5 — HampasiieHus pacxoza TOIUIMBA U JIEKTPOIHEPIUun
Pacxon, TornarBa HOpMHUPYETCSI B YCIIOBHOM TOIUIMBE (IIPHU CKUTAHMU 1 KT TaKoro
TorumBa Beiaensercd 7 000 kkan teruia). B pacuérax Bce BUbl HATYpaJIbHOTO TOILUIMBA
NPUBOJIATCS K YCIIOBHOMY Uepe3 KalOpUHbIE SKBUBAJICHTHI (PacXo/l HATYpaIbHOTO
TOIUIMBA YMHO>KAeTCsl Ha KaJOPUMHBIN SKBUBaJIeHT). Kanopuiinbie S5KBUBaJIEHTHI
OIpEIEIISIETCS] OTHOILIEHUEM TEIJIOTBOPHOM CITIOCOOHOCTH HAaTYpaJIbHOIO TOIIMBA K
TEIJIOTBOPHON CITIOCOOHOCTH YCIIOBHOTO TOIUIHMBA. TEMIOTBOPHAS CIOCOOHOCTh
HaTYpaJIbHOTO TOIIMBA PA3IUYHA, OTPENIENIAETCS [0 COOTBETCTBYIOIIUM CITPABOYHUKAM.
Harnpumep, TennoTBopHas CioCOOHOCTh TOHEIKOTO JUIMHHOIIIAMEHHOT'O YIJIs
coctasiser 5 000-5 700 xkkan/kr, Tomero — 6 300—6 700 kkan/Kr u T.JI.



Bonpocs! n 3axanus:

ba3oBblii ypoBEHb

1. OnwummMre NMopsAIOK pacuéTa HOPMBI pacxojia TOIJIMBA Ha IUJIaBKY METajlia U
Ha BBIPaOOTKY Mapa.

2. B uém 3akmrodaercss pacu€T HOPM pacxoja TOIUIMBAa Ha OTOIUICHHE
noMetieHui? OnuIuTe Mociae10BaTeIbHOCTh pacuéra.

3. HazoBuTe OCHOBHBIE COCTABJISIONIME HOPM pPAcXo/a JIIEKTPOIHEPTHH Ha
OCBEIILICHHE.

4. OxapakTepusylTe MyTH SKOHOMHUU TOILJIUBHO-IHEPTETHUYECKUX PECYpPCOB Ha
MIPOM3BOJICTBCHHBIX MPEANPUATHIX U B OBITY.

Cnmcok JuTeparypbl, peKOMEHAyeMbIH K HCI0JIb30BAHMIO 110 JAHHON Teme
OcHoBHas MTeparypa:

Kyapun, b. 1. DnextpocHabkeHre TpOMBILIUICHHBIX peanpusatii: yueo. / b. Y. Kyapun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Tporieccs! u ammapaTsl 3aUTHI OKPYKAFOIIEH cpebl : yaeb.mocobue / A.
I'. Beromkun. - M. : Beicir.mk., 2008. - 639 c.

JlonmoJIHNTEeIbHAS JINTEpaTypa:

Cadponos, B. C. Texnonorunueckue npoodieMbl 0XpaHbl OKPYKArOIIeH Cpe/ibl B
XUMUYECKOU TTpoMbliliuieHHoCTH [ Teker] : yueb. mocooue / B.C. Cadponos, I'. 4.
boromonosa, H.B. ®unaesa. - Kyiiobimesn : Apuail. un-T, 1981. - 116 c.

backakos, A. I1. HerpanuunonHsie 1 BO300HOBIIIEMbIe HCTOUHUKH SHepruu [Tekcr] : yueo.
/ A. T1. backakoB , B. A. Mysi. - M. : Ul BACTET, 2013. - 366 ¢

HNurepuer-pecypcesl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuTeTckas OHOIHOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaaO0T aCCOMAIMH dIICKTPOHHBIX OUOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpeiTOe 00pa3oBaHue
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TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

Ipakrunuyeckoe 3ausitue 10. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPTETUYECKUX PECYPCOB U IIYTU UX SKOHOMUH
(IMPOAOJI?’KEHMUE)
Lesb 3aHATHA: U3YUYUTh TEOPETUUECKHE MTOJIOKEHUS [10 TEME 3aHATHUS.

3HaHMS U YMEHUs, NIpruodpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbI
3HaTh: METOJbI KOHTPOJISI KauyecTBa 3eTHi 1 00BEKTOB B chepe MpohecCHOHAIBHOM NS TEIbHOCTH, OCHOBEI aHAITN3a
HNPUYUH HApYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3pabaThIBaTh MEPOIPHATHS 10 UX MPELYIPEKACHUIO
3HaTh: OCHOBBI IIPOBEACHUS MEPONPHATHS MO MPOGHIAKTHKE TPOU3BOICTBEHHOIO TPaBMaTH3Ma U IIPO(eCcCHOHATIBHBIX
3a00JIeBaHMIi; OCHOBBI COOJIIOACHUS SKOJIOTHYECKOH 0€30MacHOCTH MPOBOJUMBIX PabOT
VYMeTh: NPUMEHATH METObI KOHTPOJIS KauecTBa U3/CIHil U 00BEKTOB B cepe MpodhecCHOHANTBHON NesSTEeNbHOCTH,
HPOBOUTH AHATM3 TIPUYUH HAPYIICHHI TEXHOJIIOTHYECKHX MPOILIECCOB U pa3pabaThiBaTh MEPOIPHUATHUS IO UX
HpeTyNpeKICHAI0
YMeTh: NPOBOANTH MEPOINPHATHS 10 POPHITAKTHKE TPOU3BOJICTBEHHOTO TPAaBMaTH3Ma ¥ MPodecCHOHATBHBIX
3a00J1€BaHUI, KOHTPOJIUPOBATH COOJIFOJCHHE IKOJIOTHUECKOH O€30I1aCHOCTH IPOBOAUMBIX PadoT

HanmenoBanue (popMHpPyeMbIX KOMIIETEHIUI

Nunexc DopMyJIUpPOBKa:

IIK-9 YMEHHMEM MIPUMEHITh METOAbl KOHTPOJIS KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeTbHOCTH, IPOBOJUTH aHAJIN3 IPUYUH
HapYyIICHUH TEXHOJIOIMUYECKUX MPOLIECCOB U pa3padaTbiBaTh MEPOIPUATHS
110 UX NPEOYIPEKICHUIO

IIK -14 YMEHHMEM MPOBOJUTH MEPONPUATHUS MO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U popecCHOHATBHBIX 3a00J€BaHUN, KOHTPOJINPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

Teoperuyeckas 4acThb
MemoouuecKkue yKazanusa K 6bINOJIHEHUI) 3a40aY

1. OOmiee KOJIMYECTBO TOIUIMBA, CKUTAEMOIO B TUIABMJIBHON IMEYH OMPEACIISIOT
no ¢opmyne
_ ql.QM—i_qs ‘trl.fl
m - p 1
Q/ —(a, +d; +0,)

(84)

rae B, — o0lee KOJIMYECTBO TOIJIMBA, CKMIa€MOT0 B IIJIaBUJIBLHOM IT€YH, KT
J; — HOPMATHB IMMOJE3HOTO Pacxo/ia TeIlIa, KKa,
Q,, — Bec MeTai03aBaiky, T,
Js — HOPMATHB IMOTEPh TEILJIA B OKPYXKAIOIIYIO Cpeay, KKal/J;

t,, — Bpems IJIaBKH, Yac;




P
QY — remnoTBopHas cOCOGHOCTH HATYPATBHOTO TOILIMBA, KKAJ/KT;

02, 03, (4 — HOPMATHUBBI NOTCPh TEILJIa COOTBETCTBCHHO € YXOISAILIWMMH Ia3aMH, OT
XUMHMYECKOU HETOJHOTHI Cropanusa TOIUIMBA, OT MEXaHHUYECKOM HEMOJHOTHI CTropaHuAd

TOILIMBA, KKAJI/KT.

2. Pacxon ToruinBa B HarpeBaTEIbHBIX IeYax omnpenensercs no Gopmye

B — ql .Q3 + q5 .tH.3a2.
QK )

rne B, — oOmee KOJIMYECTBO TOIUIMBA, HEOOXOJUMOE IJIsi OCYIIECTBICHUS
TEXHOJIOTMYECKOTO MTPOLECCa HarpeBa MeTaslIa, KT

Q. — Bec MeTaiia HarpeBaeMoi 3aroTOBKH, KT,

K, — xoadpuruenT, yuuThIBalONINI OTHEM TEIUIA B TONIKE HAIPEeBATEIHHON MeuH;

t,,5q.. — BPEMS HarpeBa 3aroToBKH, 4ac.

3. HopMatuB mose3Horo pacxoja Teria onpeessitoT no Gopmysie

q, =Cft, -t,), (86)

rae C — TemIoéMKOCTh MeTajuIa, KKaj/Tp-Kr ;
t. — KOHeuHas Temreparypa HarpeBa metamia, °C;

t, — HayanbHas TeMIeparypa Harpea metaia, °C.

Bonpocs! u 3aganus:

ba30BbIii ypOBEHB
3aoaua 1

PaccunTaTh pacxos TorumBa, COXOKEHHOTO 32 OJHY IUIABKY B IJIAaBMJIBHOH TIeUH,
ecl HOpMaTHB IIOJIE3HOTO pacxojia Telja Ha IUIaBKy | T Mmerayuio3aBanku — 369,6
KKaJI, BEC METa/NI03aBaJikKi — | T, HOPMAaTUB MOTEPh TeIja B OKPYXKAIOUIYIO0 CPeay —
74 300 kxan/4, Bpemsl IUTaBKH — 2 4aca, TEIJIOTBOPHAs CIIOCOOHOCTh HATYpPaTbHOTO
tormuBa — 9 300 kkai/Kr, HOpMATUB MOTEPh TeIia ¢ yxonsummu razamu — 4 750
KKaJI/KT, HOPMaTUB MOTEPh TeIjla OT XUMHUUECKOH HEMOJHOTHI CTOpaHHs TOIUIMBA —
1 080 xkan/kr, HOpMATHB MOTEPh TEIUIa OT MEXAHWYECKOW HEIMOJHOTHI CTOpPAHUS

torutuBa — 2 080 kkaJ/Kr.



3aoaua 2

Paccuutath pacxonq Ma3yra Ha HarpeB 1 T MeETaNIMYECKUX 3aroTOBOK.
JlnmutenpHOCTh HarpeBa — 2 4. HavanmpHas Temmepatypa HarpeBa metamia — 18°C,
KOHEYHasi TeMriepatypa HarpeBa metauia — 1 250°C. TemnoTrBopHasi cOoCOOHOCTH
Mazyta — 9 330 kkan/kr. Termoémkocts Metamna — 0,3 Kkain/rp-Kr, K03GOUIUCHT,
YUUTBHIBAIOIIUN OTHEM Teria B Tomnke neun — 0,38, morepu B OKPYXKAIOIIYIO Cpely —
79 566 kxan/u.

I1oBBIIIEHHBIN YPOBEHb

3aoaua 1

OnpenenuTh HOPMATHUB TIOJE3HOTO pacxoja TeIla B HarpeBaTCIIbHOW IeYH
TEPMHYECKOTO IIeXa, CCIIH:

1) temnoeMkocTh MeTaya — 0,4 KKaJl/Tp KT,

2) KOHEYHas TeMiepaTypa Harpesa Meramia — 1 180°C;

3) HauanpHas TeMmIeparypa HarpeBa Metamuia — 22°C.

CnuCcoK JIUTEPaTyphl, pEKOMEHyeMblil K HCII0JIb30BAHHUIO 110 JAHHOI TeMe
OcHoBHas1 JUTEpaTypa:

Kynpun, b. W1. DnexkrpocHabxkeHne NpoMbIIIIeHHbIX npeanpustuii: yue. / b. M. Kyapus. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporiecchl 1 anmaparsl 3alUThl OKpYXaroIei cpelbl : yued.mocodue / A.
I'. Betomkuu. - M. : Bercmr.mxk., 2008. - 639 c.

JlonoJIHNTeIbHAS JIUTEpaTypa:

Cadponos, B. C. TexHnonornueckue npoodaeMbl 0XpaHbl OKPYKaroIIel cpeJibl B
XUMUYECKON TTpoMbliliuieHHoCTH [ Teker] : yueb. mocodue / B.C. Cadponos, I'. 4.
Boromornosa, H.B. ®unaesa. - Kyii6simies : ABuail. us-1, 1981. - 116 c.

backakos, A. 1. HetpanummonHasie U BO300OHOBIISIEMbIE HCTOYHUKHN dHEpTUu [ Tekcr] : yueo.
/ A. TI. backakos , B. A. Mynu. - M. : U]l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcesr:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcuTeTckas OMOIMOTEKA OHIIAWHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBII KaTaaor acCOIHAINN IEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiTOE 00pa3oBaHue
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TEMA 2. TEXHUKO-TEXHOJIOTHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

IIpakTnueckoe 3ansaTue 11. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPTETUYECKUX PECYPCOB U IIYTU UX SKOHOMUH
(IMPOAOJI?’KEHMUE)

Lesb 3aHATHA: U3YUYUTh TEOPETUUYECKHE MTOJOKEHUS [10 TEME 3aHATHUS.

3HaHMs U YMEHUSs, IpuodpeTaeMble CTYJIEHTOM B pe3yJbTaTe 0CBOEHMSI TeMbI
3HaTh: METOJbI KOHTPOJISI KauyecTBa 3eTHi 1 00BEKTOB B chepe MpohecCHOHAIBHOM NS TEIbHOCTH, OCHOBEI aHAITN3a
HNPUYUH HApYIICHUH TEXHOJIOIMYECKUX MPOLIECCOB U pa3padaThiBaTh MEPONPUSATHS 110 UX TIPEAYIPEKICHUIO
3HaTh: OCHOBBI IIPOBEICHUS MEPOIPHATHS MO NPOPUIAKTHKE TPOU3BOJICTBEHHOTO TPABMaTH3Ma U PO(ECCHOHATIBHBIX
3a00JIeBaHMIi; OCHOBBI COOJIIOACHUS SKOJIOTHYECKOH 0€30MacHOCTH MPOBOJUMBIX PabOT
YMeTh: NPUMEHATH METOIbI KOHTPOJIS Ka4eCcTBa U3CIUH U 00beKTOB B chepe npodeccHoHaTbHOMN eI TeNbHOCTH,
HPOBOJUTH AHAIM3 TIPUYUH HAPYIICHHIT TEXHOJIIOTHYECKHUX MPOLIECCOB U pa3pabaThiBaTh MEPOIPHUATHUS IO UX
HpeTyNpeKICHAI0
YMeTh: NPOBOANTH MEPOIPHATHS MO MPOPHIAKTHKE TPOU3BOJICTBEHHOTO TPaBMaTH3Ma U MPOQeCCHOHATBHBIX
3a00J1eBaHUI, KOHTPOJIUPOBATH COOIIFOICHHE HKOJIOTHUECKOIT 0€30I1aCHOCTH NPOBOAUMBIX PaboT

HanmenoBanue (popMHpPyeMbIX KOMIIETEHIUI

Nunexc DopMyJIUpPOBKa:

IIK-9 YMEHHMEM MIPUMEHITh METOAbl KOHTPOJIS KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOMN eATeNbHOCTH, IPOBOIUTH aHAIN3 IPUYHH
HapyIICHUH TEXHOJIOIMYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPEOYIPEKICHUIO

IIK -14 YMEHHMEM MPOBOJUTH MEPONPUATHUS MO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U popecCHOHATBHBIX 3a00J€BaHUN, KOHTPOJINPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

Bonpocsl u 3aganus:
ba30BeIil ypOBEHB

3aoaua 1
Paccuntarh HOpMy pacxojia TOIUIMBa Ha BBIPAOOTKY 1 T CTaHZApTHOTO mMapa,

ecnu K03 (pULIMEHT MOIe3HOr0 ASUCTBUS KOTETbHON ycTaHOBKM npuHAT — 0,68.

3aoaua 2

OnpenenuTs MOTPEOHOCTH B TOTUIMBE HA OTOMMUTEILHBIN CE30H ISl 3JJaHUs, SCIIH:
ero HapyxKHbI 006EM — 47 860 M, ymenbHas TemioBas xapakTepuctuka — 0,350
KKaJ'I/‘-I'M3, MPOJIOKUTENBHOCTh OTONMUTENbHOrO ce3oHa — 230 1H., cpeaHsis
TEMIIEpaTypa HAPYKHOTO BO3JyXa OTOMUTENBHOrO ce3oHa — —14°C, TpebOyemas

BHYTpeHHss1 Temnepatypa — +18°C, KIIJ] oronutensHol yctanosku — 0,8,

Memoouueckue ykazanus K 6blnosineHuio 3aoau 1, 2




1. Hopma pacxona ToruinBa Ha BeIpaOOTKY 1 T cTaHZapTHOTO mapa OompeaesseTCs
o ¢popmyre
_ P-1000

H=""7,
7000 (87)

rae H — Hopma pacxojia TomimBa Ha BbIpaOOTKy 1 T cTaHgapTHOrO napa, Kr/T;
P — pacxon HaTypanbHOro TOIUIMBAa Ha MPOM3BOACTBO 1 T cTaHmapTHOro mapa,

KKaJI/KT.
Pacxon HaTypasbHOTO TOTUIMBA HA TPOU3BOJCTBO 1 T cTaHAAPTHOTO Mapa:

640
4

rac 640 — KOJIMYECTBO KKall, HCO6XOI[I/IMI)IX JJI IIOJIYUYCHUA CTAaHAAPTHOIO ITapa € 1 xr
KHUIKOCTH,

Y — K03(pPUITMEHT MONTE3HOTO ACUCTBUS KOTEILHOTO arperara.

[ToncraBuB 3Hauenue P B dopmyny, ompeaenuM HOpMY pacxojia TOIUTMBA Ha

BBIPA0OTKY 1 T cTaHIApTHOTO Mapa:

6401000
g =220090 g1y,
7000y 4 (89)

2. TloTpeOGHOCTh B TOIUIMBE Ha OTOINUTENBHBIA CE30H PACCUUTHIBAETCS TIO
dbopmyiie
-3
n=Vv-Aqt,-t,) H, 107, (90)

rae I/ —notpeOHOCTh B TOTUIMBE HA OTONUTENbHBINA CE30H, T;
V — HapyKHBIiT 06BEM 31aHAS, M
/[ — Ipo0IKUTENBHOCTh OTOMUTENBHOTO CE30HA, JTH.;
t, — cpenHsa TeMiiepaTtypa HapyxHas, °C;
t,, — BHYTpeHHsIs Temneparypa, °C;
H, — HOpMaTuB pacxoja TOIUIMBA 3a CYTKHM Ha 1 M 00BEMA 3IaHNS U Tepenaj

temneparyp B 1°C, kr;



-3 o
10™ — nepeBoiHOM KOA(DPUITUEHT, KT B T.
HopmaTuB pacxoma TOIIMBa ONPELIISIOT Mo Gpopmyrie

__ 249
T e
riae 24 — KoJIM4YecTBO YacoB B CyTKaX, 4ac;,

3.
g — y/AenabHasl TeIUIOBas XapaKTEePUCTHKA 3[aHHs, KKaJl/9' M,
7000 — Temiora cropaHus YCJIOBHOTO TOTUIMBA, KKAJ/KT |

n — KIIJI KoTenbHON YCTaHOBKH.

Uem Oombliie KyOaTypa 3[aHHS U TEIUIee KIMMATHYECKUM palioH, TEM MEHbIIEe
yIenbHAas TEIJIOBas XapaKTepUCTHKA 3/1aHus, a, CIeI0BATeIbHO, U HOPMATHUB Pacxoja
TOTLTMBA 32 CYTKH.

JInst 3maHuii COBpeMEHHOM 3acTpoiiku (¢ OONBIIMM 00bEMOM OCTCKJICHUS U T.]I.)

yAEIbHAs TEMI0BAs XapAKTEPUCTUKA BBIIIE, YEM IS 3IAHUN CTApOU 3aCTPOMKH.

3aoaua 3

Onpenenutb  CBETOBOM  MOTOK, M3Jy4a€Mbld BCEMH  JIaMIaMH, €CIIH
OCBEHIEHHOCTh pabodero Mecra IO HOPME OCBEHIEHHOCTH — 16 7K, mIoumagh
ocBereHusa — 250 M2, kod(dduiment 3amaca — 1,8; K03pGUIMEHT HCTOIB30BAHUS

cBeToBOro noroka — 0,5.

3aoaua 4

Paccuntath MOIITHOCTH JaMIl, TpeOyeMBIX JIJIsi OCBEIIEHHUS, ITPH YCIOBUH, UTO:
1) cBeTOBO¥ MOTOK, U3Ty4aeMblii Bcemu siammamu — 150 000 mm;

2) MOIIHOCTh Kaxkaou jgamibsl — 150 BT;

3) CBETOBOH MOTOK, H3JIy4aeMblil 01HOM taMnon — 1 785 M.

3adaua 5

OnpenenuTh HOPMY pacxoga dJCKTPOIHEPTUH IS OCBEIICHHS IIeXa, €CId
UMEETCS CIICIYIOIINE IaHHbIE:

1) momHocTh Bcex aami ais ocernenus — 20 000 Br;

2) Bpems ropenus Jiamn — 287 yac;



3) k03 (UIMEHT, YYUTHIBABIIUN HEPAaBHOMEPHOCTh TOPCHHS JIaMIl B

paccMarpuBaemsiil mepuoa — 0,9.
Memoouueckue ykazanus K 6blnojiHeHuio 3a0ay 3—5

BennunHy CBETOBOTO TOTOKA, M3JIYy4aeMOTO BCEMH JIAMIIaMH, OINPEACTSIIOT IO
dbopmyie:
E-S-K,

Tk 2

u

rae F — cBeTOBOIf MOTOK, U3JIy4aeMblil BCEMHU JITAMITaMH, JIM;
E — ocBenménnocTs paboyero Mecta (1o HOpME OCBEIIEHHOCTH), JIK;
S — mIomaab OCBEIIEHNS, M2
K; — xoadppunuenT 3amnaca;

K, — x0o3pdunmeHT ucnoap30BaHus CBETOBOTO OTOKA.

JIromen (M) — eIMHHUIIA CBETOBOTO IMOTOKAa (CBETOBOW IMOTOK, HCITYCKAaeMBbIit
TOYEUYHBIM UCTOYHUKOM IPH CUJie cBeTa B 1 cBeuy).

JItokc (JIK) — eIMHUIIA OCBEIIEHHOCTU (OCBEUIEHHOCTh MOBEPXHOCTH TUIOIAAbI0 1
M2 IIpH CBETOBOM IIOTOKE MAJAIOIIEro Ha Hed u3inydeHus 1 v).

I[JISI pacqéTa MOIIHOCTH JIaMIl, HCIIOJb3YCMbIX Ha OCBCUICHUC, NPUMCHACTCA

dbopmyna

p_r-P (©3)
f
rae P — MOIIHOCTB JJaMIl JiJIsl OCBelleHus, BT;
P — MOITHOCTb Ka)<J101 JamIibl, BT;
f — CBeTOBOH MOTOK, W3JIy4aeMbId OJHOM JIAMIIOW JaHHOW MOIIHOCTH |

HAIps’KCHU, JIM.
Hopma pacxopa snekTposHepriuy Ha OCBEIEHHE PACCUUTHIBACTCS 1O (opmyIie
H=Pt-K, 107, (94)

rae H— HopMma pacxojia 3JIeKTpo3Hepruu, KBT;

P — MomtHOCTB BCeX 1aMIl JJIsl OCBeleHus, BT;



t — BpeMs ropeHust JJamMI B pacCMaTpPUBAEMblid IEPHO/I, Yac;
K, — xo3pduuueHT, yYUTHIBAIOIIUNA HEPAaBHOMEPHOCTh TOpPEHHUS JaMmIil B
paccMaTpuBaeMbli IEPUO]] BPEMEHH,

10" — nepeBoHOit KO3 durmeHT, BT B KBT.

3aoaua 6

OmnpenenuTs HOPMY pacxoja IEKTPOIHEPTHH Ha MOJIydeHue 1 T KUAKOU cTaiu,
€CIM IIOJIE3HO HCIIOIb3yeMash MOLIHOCTH dijekrponeyd npu miaBke — 800 xBr,
MIPOJOJKUTEILHOCTD TIaBKH — 2,5 4, kodddumuent nonesnoro nevicreus neun — 0,9,
MOILHOCTH MIpH paboTe 1meyu Ha XouocToM xoay — 420 kBT, BpeMs BcrioMoraTelnbHbIX

onepanuii — 0,2 4.

3aoaua 7

Onpenenuts HOPMY pacxojia 3JIEKTPOAIHEPTMU NpPH IITAMIOBKE JETajled Ha
MEXaHHYECKHX TPeccax, €ClId PacXoJ AICKTPOIHEPTUU Ha oAuH padouuit xomx — 50
kBT'u; miomanae mramnyemeix getainedt — 1 200cM; miomaab HEMOABHKHOM
MOAIITAaMIIOBOYHOU ILTATEI — 400 CM2; KOA(PUIIUEHT 3aNOJHEHUS] TUIOMIAAN TUTUTHI —
0,9; pacxoa BJEKTPOIHEPruM Ha OAUH XOJOCTOM X014 — 20 kBT'4; MomHOCTH mpu

xosioctoM xoje — 10 kBT 4, Bpemst Ha BcriomorarenbHbie oneparuu — 0,4 4.
Memoouueckue ykazanus K 6blnoJIHeHUIO 3a0ay 6, 7

1. Hopma pacxoma >neKTpO’HEpTHH Uil moidydeHuss 1 T KUIKOW cTaiu

paccuuThIBaeTcs o popmyie

H:%.tO'Nx.tx’ (95)

n

rne H — HopMa pacxoja 3JIeKTpOIHEeprun, KBT u;
Ny — MoJIe3HO HCTONIb3yeMasi MOITHOCTh JICKTPOTIeUH TpH TUIaBKe, KBT;
to — IPOIOIKUTETFHOCTD TUIABKH, U,
7 — K03(QPUIUEHT MOJIE3HOTO ACHCTBUS MeUu;
N, — MOIITHOCTH TIpU paboTe TIeYN Ha XOJIOCTOM X0y, KBT;

ty — BpeMsi OT KOHIIa IUIABKH JI0 OCBOOOK/ICHUS TIEYH OT MeTalljia, .



2. Hopmy pacxona 3JEKTPOSHEPTHU MPHU IITAMIIOBKE JETalel OINpeiessioT

CIICAYIOIINM 00pa3oM:

H=P, +P +P

ecn ! (96)
rac pr — pacxod JJICKTPOSHCPIrMHU Ha pa60q1/1e XO04bl IIPHU IITAMIIOBKC I[eTaJ’IefI,
KBT u4;

P, — pacxon 3JIeKTpO3HEPTUHU HA XOJIOCTBIE XObl, KBT u;

P,., — pacxoz Ha BCIIOMOraTebHbIE ONepauu, KBT 4.

Pacxon snexkTposneprun Ha paboure XOIbl:

pr = apx ’ nx’ (97)
TJ€ dp — PACXOJ dJIEKTPOIHEPIHU Ha OJUH paboumii Xox, KB1-u;
N, — 9ucao paboynx X0I0B IPU MITAMIIOBKE JeTaleH.
Yucno pabouux X0JI0B MPH IMITAMIIOBKE JeTaleH:
Fg
n, = F. K (98)
n ) 3n
o2,
rne Fg—momans mramMIyeMsIX AeTalneh, cM”;
~ ~ 2.
F,, — miomaapr HEMOABUKHOM MO TAMIIOBOYHOM TUIUTHI, CM*,
K., — koa(pputireHnT 3anoTHEHUS TUIOMATN TITUTHL.
Pacxo 3neKTpo3HEPTruM Ha XOJIOCThIE XObI:
Pxx_axx.nx’ (99)

TOE d, — PACXOJ AIEKTPOIHEPTUH HA OJIMH XOJIOCTOM X014, KBT u;

N, — 9HCJI0 XOJIOB.

Yuciio X0I0CThIX XOA0B U pa60‘H/IX XO0J0B OANHAKOBOC.



Pacxon QJICKTPOSHCPIUH Ha BCIIOMOT'ATCJIBHBIC OIICpAllU:

Pscn = Nxx 'tecn’ (100)

rae N, — MOITHOCTB TIPH XOJIOCTOM Xoe, KBT;

tscn — BPEMS HAa BCIIOMOTATEIIbHBIE ONEPALUH, Y.

3aoaua 67

OnpenenuTs MOTPeOHOCTh B TOIJIMBE HA OTOMUTENBHBIM CE30H JIJISi OTOTUICHUS
3/IaHUH COBPEMEHHOMN U CTapOo 3aCTPOIKHU, KOTOpble HaxoasTcs Bo || kimMaTtuyeckom
paroHe.

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

2. KIT]I oTonuTensHON YCTAaHOBKH OIPEACIISICTCS 110 JaHHBIM Ta0auIibl 20.

3. IIpoAOmKUTEILHOCTh OTOMUTEIBHOTO CE30Ha — 235 HEM.

4. Cpennsisi TeMIiepaTypa HapyHOTO Bo3nyxa — MuHyc 12°C.

5. TpeGyemast BHyTpeHHss Temneparypa — mitoc 16°C.

6. YnenbHash TEIUIOBash XapaKTEPUCTUKA 3JaHUS OINPEACISIETCA IO JaHHBIM
Tabiuie! 21.

31aHMEe COBPEMEHHON 3acTpOMKM  OTaIlJIMBAeTCsl PAallOHHOW  KOTEJIbHOW,
paboTaromieil Ha TBEPJOM TOILIMBE, 3/1aHUE CTAPOU 3aCTPOUKH — JOMOBOM KOTEIHHOM,

paboTaroreit Ha TBEPOM TOILITUBE.

Tabauya 19 — Hapyacroiii 00€m 30anus no 8apuanmam

HavanbHas GykBa hamMuiuu cTyaeHTa Hapyxublit 00b€M 31aHUS, M
A 210
b 250
B 310
r 350
i 420
E,E 470
XK 480
3 520
" 640




680
660
870
820
900
910
930
950
5500
1500
1700
20 000
20 500
21 000

=

EM@%HO*U.’Z]OI

=
=
E

W
&
M

Tabauya 20 — Koaghguyuenm nonesnoco oeticmauss OmonumeibHulX YCmaHoB80K

KIIZI oTonuTeNnbHbIX yCTaHOBOK,
paboTaromux
Buabl oTOMUTENBHBIX YCTAHOBOK m
Ha TBEPJIOM Ha MPUPOJTHOM
TOILIMBE rase

Kotibl nienTpansHOro
TEIUIOCHAOKEHUS 0,83 0,90
paliOHHBIC KOTEIbHBIC 0,68 0,75
JIOMOBBIE KOTEJIbHBIE 0,70 0,75
OTonuTeabHBIC TIEYHN
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. . 3
Tabauya 21 — Yoenvnas mennosas xapaxmepucmuka 30aHUll N0 KIUMamu4eckum patlonam, KKai/u-m

< s 3
YI[GJIBHEUI TCIIJIOBAA XapaKTCPUCTHUKA 3AdHUN 06’I)CMOM, M

Kimmatu- 5001
UIGCE(I/IIZ igg;g;ii Jlo 201 301~ 401- | 501- 1(301 2(101 - 10901 15901 CBbiiire
paiioH 200 300 400 500 | 1000 2000 | 5000 01000 15000 | 25000 25000
3naHust 0,902 | 0,857 | 0,796 | 0,730 | 0,649 | 0,541 | 0,463 | 0,411 | 0,381 | 0,363 | 0,349
COBPEMEHHOMU
I 3aCTPONKH
3naHust 0,835 | 0,795 | 0,738 | 0,672 | 0,595 | 0,485 | 0,383 | 0,325 | 0,287 | 0,258 | 0,234
cTapou
3aCTPOVKHU
3nanus 1,163 | 0,973 | 0,846 | 0,841 | 0,746 | 0,683 | 0,592 | 0,504 | 0,440 | 0,391 | 0,350
COBPEMEHHOU
" 3aCTPOMKHU
3nanus 0,870 | 0,818 | 0,712 | 0,695 | 0,622 | 0,521 | 0,426 | 0,367 | 0,328 | 0,302 | 0,281
cTapou
3aCTPOMKHI




3aoaua 68

OnpenenuTs SKOHOMHUIO BJIEKTPOSHEPTHU TpPH INTAMIIOBKE JeTalied B pe3yJsbTaTe
U3MEHEHHSI OPraHU3allMOHHO-TEXHUYECKUX YCJIOBHM IPOU3BOACTBA, €CIU HMEIOTCS
JaHHbIE:

1) pacxoj 3JeKTpO3Hepruu Ha oauH pabounii xox — 50 kBT y;

2) mIomaap IITaMIyeMbIX JeTaliei, IUIONa b HEMOABHKHON MO TAMIIOBOYHOM
TUTUTHI, KOA()PUIIMEHT 3aMoTHeHHs! IJIOMAAH ITUTH IO BapHaHTaM MPUBOASATCS B TaOiuIle
22;

3) pacxoj 3JIEKTPOIHEPTHH Ha OJUH X0JocTol Xo1 — 20 kBT 4;

4) MOUIHOCTB TP X0JIocTOM X07i¢ — 10 KBT 4; BpeMsi Ha BCliOMOTaTeIbHBIE ONePaIiH
—-0,54.

Tabnuya 22 — Hcxoonvle Oannbvie 015 pacyéma HOpM pacxood 31eKmpo3HepeUun

[Imomans HETTOABMYKHOM
" 2
Hauatsmas IITAMIIOBOYHOM IIUTEI, CM Kosddumment
IImomans Ilocne
OykBa Jlo n3meHnenus 3aMOJTHEHUS
ITAMITyEMBbIX N3MEHEHUS
bamunm 9 2 | OpraHU3aIMOHHO- IUTOIIAIN
JIeTaneu, cM OpTraHU3aluOHHO-
CTyJICHTa TEXHUYECKUX TUTATBI
" TEXHUYECKHUX
YCIIOBUI yestoBHii

A, b 500 000 20 000 45 000 0,80
B, T’ 425 000 18 000 45000 0,85
I, E, E 550 000 22 000 45 000 0,80
K3, U 500 000 25000 45000 0,90
K, JI 600 000 18 000 45000 0,75
M, H 520 000 15 000 45000 0,85
O,IL P, C 900 000 40 000 45 000 0,90
T,V,D, X 480 000 21 000 45000 0,90
10, Y, 11, 500 000 20 000 45 000 0,90
L1 480 000 21 000 45000 0,90
9, 10, A

I1oBbIIIEHHBIN YPOBEHD

Cnucok JiuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi iuTEepaTypa:
Kynpun, b. Y. DnexTpocHabkeHre MpoMbIIUIEHHBIX Tpeanpustuii: yueo. / b. U. Kynpun. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporieccs! u anmapaTsl 3aIUTHI OKPYKAIOIIEH cpeibl : yueb.mocoodue / A.
I'. BeromkuH. - M. : Beicur.mxk., 2008. - 639 c.



JonoiHUTe/ILHAS JIUTEpaTypa:

Cagponos, B. C. Texnonoruueckue mpoOiIeMbl OXpaHbl OKPY>KaIOLIeH Cpe/Ibl B
XUMHUYECKOH TTpoMblIliuieHHOCTH [Teker] : yueb. mocooue / B.C. Cadponos, I'. 4.
Boromomnosa, H.B. ®unaesa. - Kyiiosimes : ABuan. us-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTHuH [ TekcT] : yueo.
/ A. TI. backakos , B. A. Mynu. - M. : Ul BACTET, 2013. - 366 ¢

HNHuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTyIa K 00pa30BaTEIbLHBIM pecypcaM
2 http://biblioclub.ru/ — 3BC «YHuBepcuTerckast 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBII KaTaaor acCOIHAINN JICKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpsiTOe 0Opa3oBaHUe

TEMA 2. TEXHUKO-TEXHOJIOTHYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEKEHUA.

IIpakTnyeckoe 3ansitue 12. HopmupoBanue pacxoia cbIpbsi U NPOAYKIMH XUMHUYECKOI

NPOMBIIVICHHOCTH M MYTH UX IKOHOMMUH
Heﬂb SAHATHUA: UYUYUTH TCOPETUICCKHUE ITOJTOKCHUS IO TEME 3aHATUA.

3HaHMA ¥ yMeHHUs, IpHodpeTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUS TeMbI
3HaTh: METO/bI KOHTPOJIS KauecTBa U3/leluil U 00beKTOB B cepe npodecCHOHANBHON JeATEeNbHOCTH, OCHOBBI aHAIIM3a IPUYHH
HapYIICHUH TEXHOJIOTHYECKUX IIPOIIECCOB M Pa3padaThIBATG MEPOIPHATHS 110 UX MPETYNPEKICHHIO

3HaTh: OCHOBBI IPOBEACHHUS MEPOIPHATHS 10 MPOGHIAKTHKE TPOU3BOACTBEHHOTO TPaBMaTH3Ma U MPO(EeCCHOHATBHBIX
3a00J1eBaHHI; OCHOBBI COOJIFOICHUSI HKOJIOTHYECKOM 0€30IaCHOCTH MPOBOAUMBIX PabOT

VYMeTh: MPUMEHSTh METOJIbI KOHTPOJISI KauecTBa U3/IeNHH 1 00BEKTOB B cepe MpohecCHOHATLHON AesTeNFHOCTH, TIPOBOANTD
aHaNN3 IPUIMH HAPYIICHUH TEXHOJIOTHUECKIX TIPOIIECCOB U pa3padaThIBATh MEPONPHUSTHUS O UX MPETYTIPEKICHHUIO

YMeTb: MPOBOAUTH MEPONIPUSTHS MO MPOPUITAKTHKE TPOU3BOCTBEHHOTO TPaBMaTU3Ma M NPO(eCCHOHANBHBIX 3a00JIeBaHHH,
KOHTPOJIMPOBATH COOJIIOJICHHE IKOJIOTNUECKOI O€30IaCHOCTH NPOBOIMMBIX PadoT

HanmenoBanue (opMUpyeMbIX KOMIIETEHIUI

HNunexc DopMyIUpPOBKa:

IIK-9 YMEHHEM MIPUMEHSITh METOAbl KOHTPOJIS KauecTBa U3/eNINi U OOBEKTOB B
cdepe npodeccuoHaNbHOM NesSTeTbHOCTH, TIPOBOJUTH aHAIN3 TIPUIHH
HapyIICHUH TEXHOJIOTMYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
10 UX NPEAYIPEXKICHUIO

IIK -14 YMEHHEM MTPOBOJIUTH MEPONPUATHUS IO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U popeCCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJINPOBATh
coOJI0ICHHE IKOJIOTHUECKON 0€30MacCHOCTH MPOBOIUMBIX paboT

Teoperuyeckas 4acTb



https://openedu.ru/

OCHOBOI TEXHOJOTMM XUMHUYECKOTO IMPOU3BOJCTBA SABJISIOTCS XUMHUYECKHUE METOJIbI
BO3JICMCTBUS HA IPEAMET TPYJa, KOTOPbIE MO3BOJISIOT U3MEHUTh UX BEILIECTBEHHBIN COCTAB,
arperaTHoe COCTOSIHUE U B pe3yJibTaTe Moy4yaTh BEIIECTBA U MaTepuaibl ¢ UHBIMU (PU3HUKO-
XUMUYECKMMU cBoiicTBaMH. [Ipomecchl XHWMHUYECKOTO BO3JAEHCTBUS NPOTEKAIOT B
CHEIMAJIbHBIX almnaparax M KOMIUIEKCAaX CIeUU(pUUEecKoro Ha3zHadeHHs. BoJbIIMHCTBO
XUMHYECKUX IPOU3BOJICTB OTHOCUTCS K HPOU3BOJCTBAM HEMpPEpBIBHOrO Tumna. s HHMX
XapaKTEepHbl JOCTATOYHO y3Kasl CHELUAIM3alUs U BBICOKAs] KOHLUEHTpPALMs IMPOU3BOJICTBA.
Hcxons u3 TpeboBaHMI OXpaHbl OKpY’Kalolled Cpenbl, BpPEeIHbIE MPOU3BOJCTBA, B TOM
YHUCIJIE XUMHUYECKasl TPOMBIIIJIEHHOCTh, OPTaHU30BaHbI 110 3aMKHYTOMY IIUKITY.

[To xapakTepy MoTpeOIeHUS XUMUYECKYIO MPOAYKIIUIO MOXKHO KiaccuuuupoBaTh Ha
JIBA BHJA — CBIPHE, MarepHalibl, MoyyhaOdpukaThl, U3IENUs, KOTOpbIE MPOU3BOIATCS H
NoTpeOJIAIOTC B CaMOM  XMMHYECKOW IPOMBILUIEHHOCTH; MPOAYKIUsS, KOTopas
MPOU3BOJUTCSA B OTPACIAX XMMHUYECKOH MPOMBIIUIEHHOCTH, HO MOTPEONsieTcsl B APYrHX
orpacisix. K mepBoMy BHIYy OTHOCATCS, HalpuMep, KUCIOTHI, IIENOYHU, KO BTOPOMY —
IJJACTUYECKUE MAcCChl, JIAKOKPACOUHbIE MOKPBITUA. Takoe pa3lieneHrue HOCUT YCIOBHBIN
xapaktep. OHO HEOOXOUMO MJIsi TOTO, YTOOBI MMOKa3aTh Pa3IMyUsl B METOJaX M CIocobax
HOPMHUPOBAHUS PACX0/la XUMHUYECKOTO CHIPhS, MATEPUATIOB U MPOAYKIHH, TOJIy4aeMOil U3
HUX.

Hopwma pacxo/ia JakoKpacOYHBIX MaTepHaioB Ha U3JCNIUE ONpeesercs mno Gopmyie

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

rae H — Hopma pacxojia JJaKOKpaCOYHbIX MaTE€pUasIOB, I/U3/IEIHE;
N — KOJIMYECTBO CIOEB MOKPBITHS;
d — yaenpHBIN pacxo]| JAKOKPAaCOYHOTO MaTepuala pabodei BsI3KH, /M’

K, — xoadduimenT noreps, onpeaenseMslil mo hopmyse

100

K,=—""
" 100 - (102)

rAe o — A0Jis moTepb, %o.

YJICHBHBIﬁ pacxon JIAKOKPAaCOYHOTO mMarcpuaia OMMpCACIACTCA 00
SKCIICPUMCHTAJIbHBIM HYTéM, 00 paC‘IéTHO-aHaJ'H/ITI/I‘IGCKI/IM METOJ0M.

[To pacu€THO-aHATUTHYECKOMY METOY yJEIbHBIN pacxo/ Oomnpeensercs mo popmyre

q :,u—}/-lOO’

03
0 (103)



€ M — TOJIIIMHA CYXOU IUIEHKHU, MK;
, . U 3.
y — 00BbEMHBIN BEC CYXOU TUIEHKH, T/CM”,
p — CyXOH OCTaTOK B JJAKOKPACOYHOM MaTepuale npu padoueii BI3kocTu, %o.

Bonpocel u 3axanus:
ba3oBblii ypoBEeHb
1. Onwumwmre mopsI0K pacyéTa HOPM Pacxo/ia JaKOKPACOYHBIX MaTEpUAIIOB.
2. Tlosicaute OCHOBHBIE (haKTOPBI, OT KOTOPBHIX 3aBHCHT BEIMYMHA HOPMBI pacxoja
JIAKOKPACOYHBIX MaTEPUAJIOB.

3. OxapakTepusyiTe myTH SKOHOMHUH JIAKOKPACOYHBIX MaTEPUAIIOB.

Cnmcok JuTeparypbl, peKOMeHAyeMbIi K HCI0JIb30BAHMIO 110 JAHHOI Teme
OcHoBHast iMTEeparypa:

Kynpun, b. Y. DnekTpocHabkeHre MpoMBINUIEHHBIX TpeanpusTuii: yueb. / b. U. Kynpun. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporieccsl U ammapaTsl 3alIUTHI OKPYKAFOIIEH Cpe/ibl : yaed.mocodue / A.
I'. Beromkun. - M. : Beici.mk., 2008. - 639 c.

JlomoJHUTeIbHASA JINTepaTypa:

Ca¢ponos, B. C. Texnonornyeckue npo0aemMbl OXpaHbl OKPY>KaroIel Cpe/ibl B
XUMHYecKoH npomblnuieHHocTH [Tekct] : yue6. mocobue / B.C. Cadponos, I'.4.
Bboromonona, H.B. ®unaesa. - Kyiiosies : Apuan. uu-t, 1981. - 116 c.

backakos, A. I1. HerpaauironHsie 1 BO300HOBIIsIEMbIE HICTOYHUKY dHepruu [TekcT] : yueo.
/ A. I1. backakoB , B. A. Myni1. - M. : U]l BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEILHBIM Pecypcam
2 http://biblioclub.ru/ — 3BC «YuuBepcuterckast 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — >neKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpeiToe 00pa3oBaHue



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOITHYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUSL.

IIpakTuyeckoe 3ausaTue 13. HopmupoBanue pacxona coIpbsi ¥ NPOAYKIIUH XMMUYECKOM
NMPOMBINLIEHHOCTH U IMYTH UX 3KOHOMUH (MPOJ0JKEHUE)
Leab 3aHATHSA: U3YUUTHh TEOPETUUECKHE MTOJOKEHHUS 110 TEME 3aHITHS.

3HaHuA H ymenus, npnoﬁpeTaeMbIe CTYACHTOM B PE€3yJbTaTe 0CBOCHUA TEMbI
3HaTh: METOJBI KOHTPOJIS KauecTBa U3 U 0OBEKTOB B cdepe MpohecCHOHANBHOMN ESITeIbHOCTH, OCHOBBI aHAIN3a IPUUUH
HApYLICHUH TEXHOJIOTHYECKUX MPOLECCOB U pa3pabaThIBaTh MEPONPHUATHSA 110 HX IPEAYNPEKICHUIO

3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 10 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma M IIPO(ECCHOHATBHBIX
3a00J1eBaHMI; OCHOBBI COOJIFOICHUSI SKOJIOTHYECKOM 6€30IacCHOCTH MPOBOAUMBIX PabOT

VYMeThb: MPUMEHATH METOABI KOHTPOJIS KauecTBa U3/CIHil U 00BEKTOB B cepe MpodhecCHOHANBHON e TEeNbHOCTH, TIPOBOIUTh
aHaIN3 IPUYMH HapPYIICHUH TEXHOJIOTHUECKNX IIPOIIECCOB M Pa3pabaThIBaTh MEPOIPHATHS 110 UX MPEAYNPEKICHHIO

YMmetb: TMIPOBOAUTHL MEPONIPUATHSA 110 HpO(l)I/IJ'IaKTI/IKe MPOU3BOJACTBEHHOT'O TpaBMaTu3Ma U HpO(l)eCCI/IOHaJ'[I)HBIX 3a60J'IeBaHPIﬁ,
KOHTPOJIMPOBATH CO6J'IIO}ICHI/IC 9KOJIOTMYECKOM 0€30MacHOCTH IIPOBOAMUMBIX pa60T

HanmenoBanue ¢opmMupyemMbIX KOMIETEHIHH

HNupexe DopMyIUpPOBKA:

I1K-9 YMEHHMEM MIPUMEHSITh METOAbI KOHTPOJIS KaueCcTBa U3/EJINN U OOBEKTOB B
cdepe npodeccuoHanbHOM e TeIbHOCTH, IPOBOJUTH aHAIN3 IPUYHH
HapyIICHUH TEXHOJIOIMYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPEOYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOAUTH MEPOTIPHSTHS 110 TPOPHIAKTHKE TIPOU3BOJICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHANBHBIX 3a001€BaHM, KOHTPOJIHPOBATH
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

Bonpocs! u 3aganus:

ba3o0BbIi1 ypoBeHB
3aoaua 1

Paccuurats HOpMy pacxona rpyHta Ne 138 mpu rpyHTOBKE AeTainu C JBYX CTOPOH
pacnbuieHHEM Bpy4yHYyr0. OOIIas miomaap mokpacku 1,32 m?. TOJIMHA TUICHKH — 14,5 Mk,
o0béMHas Macca cyxoi miueHku — 1,82 r/em’, MPOIICHT CYXOI'0 OCTaTKa IMpH padouei

Bsi3KOCTU — 41 %, ynenbHas HopMa pacxojia mno 3amepam — 117 /™M

3aoaua 2

YCcTaHOBUTH HOpPMY pacxoja XUMHUKaTa Jis TaJbBaHHMYECKOrO MOKPBITUS JI€TalH,
UCXOJS U3 CIENYIOUINX JaHHBIX:

1. Hopmatus pacxona xumukara — 40 r/mr,

2. CyMMma pacuy€THON MOBEPXHOCTH JIETAIH M YaCTH MOJIBECKH, TIOTPYKAEMOW B BAHHY
2
-0,3 m".

3aoaua 3



PaccuuTaTh HOPMY PACX0a MACISTHOTO JIaKa JUTS TOKPBITHS mKada [Iomansio 2,5 M,
B JBa CJIOSI, YICIBHBI pacxox — 95 r/eM?, koodduument moreps — 1,05.

3aoaua 4

OnpenenuTs HOPMY pacxoja Kpacku Ha U3zeliue, UCXOAs U3 CIECIYIONINX JaHHBIX:

1) mromaab OKpaImruBacMOM MOBEPXHOCTH M3ACTHUSI — 5 M2;

2) KOJHMYECTBO CIIOEB MOKPBITUS — 2;

~ Ad 2
3) yaenbHBINA pacxo]l JIAKOKPACOYHOTO MaTepuaa B pabouei BI3KOCTH — 95 r/m”.

3aoaua 5
OnpenenuTs yaeIbHBIH Pacxo]l JAKOKPACOYHOTO MaTepraia B CICAYIOIIUX YCIOBHSIX:
. ~ o . 3 o o
00BEMHBIN Bec cyxoi TuI€HKU — 1,7 T/cM”, cyxoil octaTok mpu padoueii Bszkoctu — 30%.

Heo0xo11Mo moayduTh NOKPbITHE TOTMHON 20 MUKPOH.

3aoaua 6.

YCTaHOBHTH BEIMYMHY HOPMBI pacxoja JAaKOKpPAaCOYHOTO Marepuaja B HCXOJHOU
BsI3KOCTH. MICXOIHBIE TAHHBIE:

1) HOpMa pacxoja JaKOKpacOuYHOTo MaTepuaja B padoueii Bsa3koctu — 100 r/mer;

2) TPOIICHTHOE Pa3Be/ICHNE JAHHOTO JIAKOKPACOYHOIo Matepraria pactopuresieM — 40 %.

I1oBbIIIEHHBIN YPOBEHD

3aoaua 1

OnpenenuTs HOPMY pacxoia JAaKOKpPAacOYHOro MaTepuana B pabodell BS3KOCTH,
UCXOJ4 U3 CIEIYIOIIEro:

1) tommmHa cyxoii uieHKH — 20 MK;

2) TIomIaab, OKPAIIMBAEMOW TOBEPXHOCTH — 5 M

3) 06BEMHBIIT Bec cyxoil méHKE — 1,9 r/em’;

4) cyxo# 0CTaTOK JaKOKPacoO4YHOTo Matepuaia B paboueid Bszkoctu 20 %;

5) xoa¢p¢unment noreps — 0,3;

6) YKCI0 OJIMHAKOBBIX IO TONIIUHE CJI0EB OKPACKH — 2.

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH Teme
OcHoBHas1 JiuTEeparypa:
Kyapumn, b. Y. DnexktpocHabkeHne MpoMbIIUIEHHBIX peanpusatil: yue6. / b. U. Kyapun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporeccsl u ammapaTsl 3alIUTHI OKPYKAIOIIEH cpelibl : yaed.mocodue / A.
I'. Beromxkus. - M. : Beicir.mxk., 2008. - 639 c.



JonoiHUTe/ILHAS JIUTEpaTypa:

Cagponos, B. C. Texnonoruueckue mpoOiIeMbl OXpaHbl OKPY>KaIOLIeH Cpe/Ibl B
XUMHUYECKOH TTpoMblliuieHHOCTH [Teker] : yue6. mocooue / B.C. Cadponos, I'. 4.
Boromomnosa, H.B. ®unaesa. - Kyiiosimes : ABuan. us-t, 1981. - 116 c.

backakos, A. I1. HeTpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTHuH [ TekcT] : yueo.
/ A. 11. BackakoB , B. A. Myn. - M. : UJI BACTET, 2013. - 366 ¢

HNHuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTyIa K 00pa30BaTEIbLHBIM pecypcaM
2 http://biblioclub.ru/ — 3BC «YHuBepcuTerckast 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOIHAINN JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpsiTOe 0Opa3oBaHUe

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEKEHUA.

HpaKTI/I‘leCKOC 3ansaTHe 14. HopanOBa}me pacxoaa CbIpbsi H NPOAYKIUH XUMHYECKOi

NPOMBIILICHHOCTH M IIYTH UX JKOHOMHH (IIPOAO0JIKEHHE)
Heab 3aHATHSA: U3YUUTh TEOPETUUECKUE TTOJIOKEHUS IO TEME 3aHATHUSA.

3HaHMA ¥ yMeHHUs, IpHodpeTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUS TeMbI
3HaTh: METO/JIbI KOHTPOJIA KaueCTBa HSZ[eHI/If/'I 1 00BEKTOB B cd)epe HpO(l)eCCPIOHaJ'ILHOﬁ JACATECIIbHOCTU, OCHOBBI aHaJIM3a IIPUIUH
HapyHleHI/Iﬁ TEXHOJIOTUYECKUX IMPOUECCOB U pa3pa6aTLIBaTB MEPOIIPUATHA 110 UX NMPEAYNPEKIACHUIO

3HaTh: OCHOBBI IPOBECHHST MEPONIPUATHS 1O MPOPHIAKTHKE TPOU3BOJICTBEHHOTO TPaBMaTH3Ma U MPO(eCcCHoHaIbHBIX
3a00J1eBaHHil; OCHOBBI COOJIFOICHUSI HKOJIOTHYECKOM 0€30IacCHOCTH MPOBOAUMBIX PabOT

VYMeTb: MPUMEHSTh METO b KOHTPOJISI KauecTBa U3/IeNHH 1 00BEKTOB B cepe MpohecCHOHATBHON AesTeNFHOCTH, TIPOBOANTD
aHaNN3 IPUIMH HAPYIICHNH TEXHOJIOTHIECKUX TPOIIECCOB U Pa3padaThIBATh MEPOIPHATHS IO HX MPETYTIPEKICHHIO

VYMeTh: MPOBOJUTH MEPOIPHATHS 110 NPOPUIAKTHKE NPOM3BOICTBEHHOTO TPaBMATU3Ma 1 MPO(ECCHOHATBHBIX 3a00JICBaHUI,
KOHTPOJIMPOBATH COOIIOIEHHE KOJIOTHIECKON 0€30IIaCHOCTH TIPOBOIUMEIX paboT

HanmenoBanue (opMUpyeMbIX KOMIETEHIHH

WNunekc DopMynHpOBKa:

IIK-9 YMEHHEM MPUMEHITh METOAbl KOHTPOJIS KauecTBa U3/ENIUN U OOBEKTOB B
cdepe npodeccuoHaNbHOM NesTeTbHOCTH, TIPOBOJUTH aHAIN3 TPUIHH
HapyIICHUH TEXHOJIOTMYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPEXRICHUIO

IIK -14 YMEHHEM MTPOBOJUTH MEPONPUATHUS IO MPO(PUIAKTUKE TPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U popeCCUOHATBHBIX 3a00JI€BaHUN, KOHTPOJINPOBATh
coOJII0ICHHE IKOJIOTHUECKON 0€30MacCHOCTH MPOBOIUMBIX paboT

Bonpocek u 3apanus:
ba3oBblii ypoBEeHb

3aoaua 1



https://openedu.ru/

Onpenenutb HOPMY pacxojia JJAKOKPACOUYHBIX MATEPUAJIOB HA OKPACKY M3JENUs MPU
CJEAYIOIIUX UCXOIHBIX JaHHBIX.

W3nenme coctonT W3 5 nmeraneil, TpeOYIONMIMX OKPACKY MPOMBIIIICHHBIMH SMaJIsMHU.
Hcxonublie nanHble s pacu€Ta HOPM pacxojia peicTaBlIeHbl B Ta0muIe 23.

Heramu Ne 1, 2, 3, 5 okpaliMBarOTCs METOJIOM pacHblUIeHUs, IeTalb Ne 4 — MeToI0M
OKYHaHHs. YJAEJNbHBIE HOPMBI pacxoJa JIAKOKPACOYHBIX MAaTEpPUAIOB IPEACTABIEHBI B
Tabmmie 24.

OkpamuBaHue NPOU3BOJMUTCS B JIBa CJIOSA. 3arOTOBUTENBHBIE MOTEPH MPHUHITH B
pazmepe 1 % oT nmosje3Horo pacxoja JakOKpacOYHbIX MaTEpUAJIOB.

Tabnuya 23 — Hcxoouvie danmbie 071 pacuéma HopM pacxooa JIAKOKPACOYHbIX MAMEPUATIO8

Howmep neranmn HﬂﬁngaéI[)BXEIgE iggﬁ;ﬁmﬂ HaumenoBanue smanu
1 2 500 Hurposmans JTHO
2 3000 ABTOHHTpOAMATH 624-¢
3 1 600 Hurpoamans IM
4 8 500 Owmans V-1
5 3500 Hurposmans THO

Tabnuya 24 —YoenvHvle HOpMbL pacxo0a 1aKOKPACOYHBIX MAMEPUATLO8

H YnenpHas H B r npu okpacke
auMEHOBaHHUE MaTepuaia

pacmbUICHHEM OKYHaHUEM
Hurtposmans JIM u JHO 150-180 —
Omanp Y-1 110-120 110
ABTOHUTpOIMAI 324-¢ 160-200 —

3aoaua 2

OIpeneNnTh YHCTHI PACXOX dMAIM Ui OKpauIMBaHds 1 M W3IENWs, IpH pacdere
MPUHSATH TONIINHY CYXOM MieHKu sManu — 10 Mk, 00BEMHBIN Bec cyxoi ti€Hku — 1,7 r/em’,
cyxoi octatok — 40 %.

3aoaua 3

Omnpenenuts HOPMY pacxoja MOJUCTUPOIA OJIOYHOTO Ha U3TOTOBJICHUE JETAlH, €CIH
M3BECTHO, 9TO 00BEM 9TOi aetamn cocraBmser 13,5 cm’. KosddHIMeHT HCmOmB30BaHms
nonuctupona — 0,85.

3aoaua 4

Ornpenenuts HOPMY pacxojia OPraHMYECcKOro CTEKJIa Ha JieTalb, Macca kotopoit 104 r.
Koadduument ucnonp3oBaHus aHATOTMYHOW JETadd, WMEIOUIEH YTBEPKAEHHYIO HOPMY
pacxona 0,7.

3aoaua 5



M3 11MCTOBOIO T€THMHAKCA HArOTAaBJIMBAIOTCS MPOKIaaku. ONpeaeiuTh HOpMy pacxojia
TeTHHAKCAa Ha KOMILJICKT MTPOKJIAJIOK.

Hcxonusie mannsie: d; = 140 mm; dy = 18 mm; b = 380 mm; Tommmmnaa getamu — 1,7 M.

JIuctel reTrHakca umeroT pasmep 850x1 250 mm; 450x1 500 mm; 400x600 M.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHasi IuTEpaTypa:

Kynpus, b. Y. DnextpocHabkeHre npoMbIIUIeHHbIX Tpeanpustuii: yueo. / b. U. Kynpus. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaThl 3alIUThI OKPYXKaroIIel cpelibl : yued.mocodue / A.
I'. Beromkus. - M. : Bricir.mxk., 2008. - 639 c.

JlonoTHUTEIbHASI JIUTEpaTypa:

Cadponos, B. C. Texnonorndyeckue mpo0daeMbl OXpaHbl OKPYKaIOIIEH Cpe/Ibl B
XUMHYECKOH npombinuieHHOCTH [ Tekct] : yueb. mocobue / B.C. Cadponos, I".41.
boromonosa, H.B. ®unaesa. - Kyiiosies : Apuail. un-T, 1981. - 116 c.

backakos, A. I1. HerpaaunuonHbie 1 BO300OHOBIISIEMBIE HCTOYHUKY dHepruu [TekcT] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : UJI BACTET, 2013. - 366 ¢

HNuTepHer-pecypcesnl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHOINOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBIH KaTajaor acCOIHAINN JIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHni 1 opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

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

IIpakTnyeckoe 3ansTue 15. TexHonoruvyeckuii npouecc Ha NpeANPUITHH
HCJII) 3AHATHA: U3YUUTDb TCOPETUICCKUC ITOJIOKCHUSA 110 TEME 3aHATHA.

3HaHUA U ymeHus, ﬂpnoﬁpeTaeMLIe CTYACHTOM B PE€3yJabTaTEC 0CBOCHUA TEMbI
3HaTh: METOJBI KOHTPOJIS KauecTBa M3JeNHi H 00BEKTOB B chepe NpohecCHOHANBHON AESTENFHOCTH, OCHOBBI aHAIN3A TPUINH
HapyLICHUH TEXHOJIOTHYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPONPHUSTHS 10 HX MPEAYIPEKICHUIO
3HaTh: OCHOBBI IPOBEIEHHS MEPOTIPUATHS 110 IMPOPHUIAKTHKE TPOU3BOICTBEHHOTO TPAaBMaTH3Ma U MPO(eCcCHOHANEHBIX
3a00JIeBaHMiT; OCHOBBI COOIIOICHNUS SKOJIOTHYECKOH 6e30MacHOCTH IPOBOIUMBIX PaboT
VYMeTb: NMPUMEHATH METO/BI KOHTPOJIS KauecTBa U3/IeIHil U 00BEKTOB B cepe MpodhecCHOHANBHOMN IeATEILHOCTH, TIPOBOIUTD
QHAJIM3 TIPUYUH HAPYIICHUI TEXHOJIOIHYECKUX MPOLIECCOB U pa3pabaThiBaTh MEPONPHATHS MO UX MPEAYIPEKACHHUIO
VYMeThb: NMPOBOJAUTH MEPONPUATHS 110 NPOPUIIAKTHKE HPOM3BOJCTBEHHOTO TPABMATH3MA U POGECCHOHAIBHBIX 3a00JIeBaHNH,
KOHTPOJIMPOBATh COOJIOAEHHE 3KOJIOTHYECKONH 0€30II1acCHOCTH MPOBOAUMBIX paboT


https://openedu.ru/

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

HNunexc DopMynHpOBKa:

IK-9 YMEHHMEM ITPUMEHSITh METO/bl KOHTPOJI KauecTBa U3/EJINN U OOBEKTOB B
cdepe npodeccroHaNbHOM 1eATeNbHOCTH, IPOBOJUTH aHATIN3 TPUYUH
HapyIICHUHA TEXHOJOTHYECKUX MPOIIECCOB U pa3pabaThIBaTh MEPOIIPHUATHUS
110 MX NPEAYINPEXKICHHUIO

IK -14 YMEHHUEM MPOBOJAUTH MEPOIIPHUATHS 110 TPOPHIAKTUKE IPOU3BOJCTBEHHOTO
TpaBMaTu3Ma 1 npodeccHoHaIbHBIX 3a001€BaHMi, KOHTPOIUPOBATH
COOJIIOJICHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOJAUMBIX pabOT

TeopeTuyeckas 4acTb

Bonpocsl u 3axanus:
ba30BbIi1 ypoBEeHB

1. CocraBieHre CXeMbl TEXHOJIOTUYECKOTO MpoIiecca.

2. AHanm3 CXeMBI.

3. BrisiBiIeHHE HEJOCTATKOB B aCMeKTe pecypcocOepekeHus
4. Cxema pecypCHBIX TOTOKOB.

CHHCOK JIUTEPaTypPhl, PEKOMEHYeMblii K HCI0JIb30BAHUIO 110 TAHHOI TeMe
OcHoBHas JIUTEpaTypa:

Kynpus, b. Y. DnexTpocHabkeHne NpoMbIIIEHHbIX Tpeanpustuii: yueo. / b. U. Kynpus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporeccsl u anmapaTsl 3alUTHI OKpYKaroIIen cpesl : yued.mocodue / A.
I'. Beromikud. - M. : Beicur.mxk., 2008. - 639 c.

JlonoTHUTEIbHASI JIUTEpaTypa:

Cagponos, B. C. TexHonoruueckue npo0ieMbl OXpaHbl OKpY>Karollel cpe/bl B
XUMHUYEeCKOM mpombitiuieHHoCTH [Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosimes : ABuan. us-t, 1981. - 116 c.

backakos, A. I1. Herpaauimonasie 1 BO30OHOBIISIEMbIC HCTOYHUKY dHEpTHH [ TekcT] : yueo.
/ A. TI. backakos , B. A. Mynu. - M. : Ul BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTerckas 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHuit 1 opranuzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3oBaHue



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOITHYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUSL.

IIpakTuyeckoe 3ansaTue 16. Padora co cnpaBoYHMKAMHU HAMJTYYIIHX TOCTYIMHBIX
TeXHOJIOTHH.
Leab 3aHATHSA: U3YUUTHh TEOPETUUECKHE MTOJOKEHHUS 110 TEME 3aHITHS.

3HaHuA H ymenus, npnoﬁpeTaeMbIe CTYACHTOM B PE€3yJbTaTe 0CBOCHUA TEMbI
3HaTh: METOJBI KOHTPOJIS KauecTBa U3 U 0OBEKTOB B cdepe MpodhecCHOHANBHON A TEIbHOCTH, OCHOBBI aHATIN3a IPUYHUH
HapyLICHUH TEXHOJIOTHYECKUX MPOLECCOB U pa3pabaThiBaTh MEPONPHUATHS M0 UX MPEAYIPEKICHUIO

3HaTh: OCHOBBI IPOBEACHUS MEPOIPHATHS 10 MPOGHIAKTUKE TPOU3BOACTBEHHOIO TPaBMaTH3Ma M IIPO(ECCHOHATBHBIX
3a00J1eBaHUI{; OCHOBBI COOJIFOICHUS SKOJIOTHYECKOHM 6€30MacHOCTH MPOBOAUMBIX PaboOT

VYMeTb: MPUMEHSTh METOJIbI KOHTPOJISI KauecTBa U3/eNHi 1 00BEKTOB B chepe MpodhecCHOHAIBHON AesITeNbHOCTH, TIPOBOANUTD
aHaN3 PUYMH HAPYIICHUH TEXHOJIOTHYECKUX IIPOIIECCOB U pa3padaThIBaTh MEPOIPHATHS 110 UX MPEAYIPEKICHHIO

YMmetb: TMIPOBOAUTHL MEPONIPUATHSA 110 HpO(l)I/IJ'IaKTI/IKe MPOU3BOJACTBEHHOI'O TpaBMaTUu3sMa u HpO(l)eCCI/IOHaJ'[I)HBIX 33,60J'IeBaHI/II71,
KOHTPOJIMPOBATH CO6J'IIO}ICHI/IC 9KOJIOTMYECKOM 0€30MacHOCTH IIPOBOAMUMBIX pa60T

HanmenoBanue ¢opmMupyemMbIX KOMIETEHIHH

HNupexe DopMyIUpPOBKA:

I1K-9 YMEHHMEM MPUMEHATh METObI KOHTPOJISI KAUeCTBA U3/EJIUN U OOBEKTOB B
cdepe npodeccuoHanbHOM NesSTeTbHOCTH, IPOBOJUTH aHAIN3 IPUYUH
HapyIICHUH TEXHOJIOIMYECKUX MPOIIECCOB U pa3padaTbiBaTh MEPOIPUITHS
110 UX NPEOYIPEKICHUIO

IIK -14 YMEHHUEM MPOBOJIUTH MEPOTIPHSTHS 110 TPOPHIIAKTUKE TIPOU3BOJICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHaNBHBIX 3a001eBaHM, KOHTPOIUPOBATh
coOJII0ICHHE IKOJIOTMUECKON 0€3011aCHOCTH IPOBOIUMBIX paboT

Teoperuyeckas 4acTb

Bonpocs! u 3axanus:
ba3oBbIi1 ypoBeHB

N3zyuenne 'OCT P 54097-2010 Pecypcocbepesxenue.

Hawryumme nocTynHble TEXHOIOTHH.

Mertononorus unentudukanuu. O

3HAaKOMIICHHE C €BPOTIEHCKUMH CIIPABOYHUKAMH TI0 HAMITYYIITUM JTOCTYITHBIM
texnonoruit EBponeiickoro 6topo IPPC (Integrated Pollution Prevention and
Control).

el NS

Cnucok JuTeparypbl, peKOMEHAyeMblii K HCII0JIb30BAHMIO 110 IaHHOH TeMe
OcHoBHasi iuTEepaTypa:

Kyapun, b. Y. DnexktpocHabkeHne MpoMbINUIeHHBIX peanpusatuil: yue6. / b. U. Kyapun. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporieccsr u anmapaTsl 3aIUTHl OKPYKAIOIIEH cpefnl : yued.mocodue / A.
I'. Beromkun. - M. : Bercmr.mk., 2008. - 639 c.

JlonmoJIHUTeIbHASA JINTepaTypa:




Cadponos, B. C. TexHomornueckue mpooieMbl OXpaHbl OKPYKAIOIIEH Cpeibl B
XUMHYECKOH mpombIuieHHOCTH [ Tekct] : yueb. mocobue / B.C. Cadponos, I".41.
boromonora, H.B. ®unaesa. - Kyiiosimes : Apuan. ud-1, 1981. - 116 c.

backakos, A. I1. HerpaaunmoHnHbie 1 BO300OHOBIISIEMbIE HCTOYHUKY dHepruu [Tekcr] : yueo.
/ A. I1. backakoB , B. A. Myni1. - M. : U]l BACTET, 2013. - 366 ¢

HNHTepHET-pecypehbl:
1 http://window.edu.ru/ — exuHOe OKHO JOCTYyIa K 00pa30BaTEeILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckass GHOIHOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBenieHuid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKe

TEMA 2. TEXHUKO-TEXHOJIOITMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCODHEPI'OCBEPEKEHUA.

IIpakTuyeckoe 3ansiTue 17. CocraBieHne YHEPreTHYECKOr0 NACNOPTAa U pa3padoTka
3JIEMEHTOB NPOrPaMMbl IHepProcoepekeHusi NpeanpUsTHs.
Heab 3aHATHSA: U3YYUTH TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHATHUSA.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI
3HaTh: METOJbI KOHTPOJISA Ka4yeCTBa H3ﬂ€ﬂHﬁ 1 00BEKTOB B C(l)epe HpOd)eCCI/IOHaHLHOﬁ JACATEJIbHOCTU, OCHOBBI aHaJIM3a IMPUYNH
HapyHleHI/Iﬁ TEXHOJIOTUYECKUX IMTPOUECCOB U pa3pa6aTBIBaTL MEPONPUATHSA 10 UX TTPEAYIIPEKIACHUIO

3HaTh: OCHOBBI IPOBEICHUST MEPOTIPUATHS 1O MPOPHITAKTHKE TPOU3BOJICTBEHHOTO TPAaBMaTH3Ma ¥ MPO(ecCHOHATBHBIX
3a00JIeBaHMIT; OCHOBBI COOJTIO/ICHHUST 9KOJIOTHUECKON 0€30IacCHOCTH MPOBOJUMBIX paboT

YMeTb: NMPUMEHSTh METOJbl KOHTPOJISI KauecTBa U3/IeNNi 1 00BeKTOB B chepe NpodhecCHOHAIBHON AeSTENbHOCTH, TIPOBONTD
aHaNIN3 IPUIMH HAPYIICHUH TEXHOJIOTHUECKIX TIPOIIECCOB M Pa3pabaThIBaTh MEPOIPHATHS 110 UX MPEAYTPEKICHHIO

VYMeTh: MPOBOJNUTH MEPONPHATHSA 110 NPOPUIAKTHKE TPOM3BOJICTBEHHOTO TPaBMaTH3Ma U MPo(ecCHOHANBHBIX 3a00JIeBaHUI,
KOHTPOJIMPOBATH COOIIOIEHHE KOJIOTUIECKON 0€30IIaCHOCTH TIPOBOIUMBIX paboT

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

WNunekc DopMynHpOBKa:

IK-9 YMEHHEM MPUMEHITh METOAblI KOHTPOJIS KaueCTBa U3/ENIUi U OOHEKTOB B
chepe mpodeccruoHaTbHON AeSTENTFHOCTH, TPOBOIUTH aHAIIN3 IPUIUH
HAPYIICHUN TEXHOJIOTHYECKUX MPOIIECCOB U pa3padaThiBaTh MEPOIPUITUS
110 UX NPEAYIPEKICHUIO

IK -14 YMEHHUEM MPOBOAUTH MEPOIIPHUATHS IO TPOPHIAKTHKE POU3BOJCTBEHHOTO
TpaBMaTH3Ma U MpoQeccCuOHAIbHBIX 3a00JIeBaHUM, KOHTPOJINPOBATH
COOJIIOJIEHHE HKOJIOTHYECKOM 0€301MacHOCTH MPOBOUMBIX pabOT

Bomnpocsl u 3axanus:
ba30BbIi1 ypoBeHB
1. AHamMTHYECKHA 0030p HOBEWIMUX MyOJUKAIMi B 00JACTH pecypcocOepekeHUs
Ha OCHOBE 3KcIpecc-Tioncka B MIHTepHeTe.
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2. Onpenenenue cocTaBa JaHHBIX SHEPTETHUECKOr0 NMacropTa U SHEProJeKIapaluu.
3. Pa3paboTka 31€MEHTOB IPOrpaMMBbl SHEPTrOCOEPEKEHNS MAJIOT0 IPEITIPUSITHSL.

Cnncok JuTeparypbl, peKOMeHAyeMblil K HCIOJIb30BAHUIO M0 TAHHOM Teme
OcHoBHasi JiuTEpaTypa:

Kynpun, b. Y. DnekTpocHabkeHre MpoMBIIUIEHHBIX Tpeanpustuii: yueb. / b. W. Kynpus. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporieccsl u ammapaTsl 3alIUThI OKPYKAIOIIEH Cpeibl : yaed.mocodue / A.
I'. Beromxkus. - M. : Bricir.mxk., 2008. - 639 c.

JonoHUTeILHAS JIUTEpPaTypa:

Cagponos, B. C. TexHomoruueckne mpo0IeMbl OXpaHbl OKPYKAIOIIEH Cpelibl B
XUMHUecKo# nmpombinuieHHocTH [TekcT] : yueb. mocobue / B.C. Cadponos, I".51.
Boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuamn. us-t, 1981. - 116 c.

backaxos, A. I1. HerpaguunoHHble 1 BO30OHOBIIsIEMbIE HCTOYHUKH 3Hepruu [ Tekcr] : yuel.
/ A. TI. backakoB , B. A. Mynu. - M. : Ul BACTET, 2013. - 366 ¢

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEeIbHBIM Pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTerckas 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIH KaTaJOT aCCOIMAIMH dJICKTPOHHBIX OUOIHOTEK
yueOHBbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

TEMA 3. MEHE/UKMEHT PECYPCO2OHEPI'OCBEPEKEHUS.

MMPAKTUYECKOE 3AHATHE 18. MEHE/UKMEHT PECYPCOB "
SHEPITOMEHE/ZKMEHT
Heab 3aHATHSA: U3YYUTh TEOPETUUECKUE TTOJIOKEHUS IO TEME 3aHATHUSA.

3HaHHUA U ymenud, HpnoﬁpeTaeMbIe CTYACHTOM B PE€3yJabTaTEC 0CBOCHUA TEMbI
3HaTh: METOJBI KOHTPOJIS KauecTBa M3JeNHi H 00BEKTOB B cdhepe NpohecCHOHATEHOH IesTeTbHOCTH, OCHOBBI aHAIN3a IPUIHH
HapyIIEHNH TEXHOJIOTHUECKHX MPOLIECCOB U pa3pabaThIBaTh MEPOIIPUATHA IO UX NMPEIYIPEKICHUIO

3HaTh: OCHOBBI IPOBECHHST MEPOTIPUATHS IO MPOPUIAKTHKE TPOU3BOICTBEHHOTO TPaBMaTH3Ma U NPodecCHOHATBHBIX
3a00JieBaHMil; OCHOBBI COOJTIO/ICHHS SKOJIOTHUECKOM 0€30MacHOCTH MPOBOIUMBIX paboT

VYMeTb: MPUMEHSTh METO/(bl KOHTPOJISI KauecTBa U3/IeNiii 1 00beKTOB B chepe NpodhecCHOHAIBHOM eI TeNbHOCTH, TIPOBOANTD
aHaIN3 MPUYMH HAPYIICHUH TEXHOJIOTHUECKUX MPOIIECCOB U Pa3pabaThIBaTh MEPOIPHATHS T10 UX MPEAYIPEIKICHUIO

YMeTh: MPOBOIUTH MEPOIPHUSITHSA 10 MPOPHIAKTHKE MPOU3BOICTBEHHOIO TPaBMaTH3Ma 1 PO(eCCHOHATBHBIX 3a00JIeBaHHIA,
KOHTPOJIHUPOBATH COOIIOICHHE KOJIOTHIECKON 0€30ITaCHOCTH TIPOBOIUMEIX paboT

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

WNunekc DopMynHpOBKa:

IK-9 YMEHHUEM MPUMEHSATh METO/IbI KOHTPOJIS KaueCTBa U3/1eIHi U OObEKTOB B
cdepe npodeccuoHaNbHOMN NeSTeTbHOCTH, IPOBOJUTh aHAJIN3 IPUYHH
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HapyIIEHUH TEXHOJOTHUECKUX MPOIIECCOB U pa3pabaThiBaTh MEPOIIPUATHUS
110 UX NPEOYIPEKICHUIO

IK -14 YMEHHUEM MPOBOUTH MEPOTIPHUSATHS IO TPOPHIAKTUKE IPOU3BOJICTBEHHOTO
TpaBMaTu3Ma 1 npodecCHOHANBHBIX 3a001€BaHM, KOHTPOIUPOBAThH
COOJIIOJICHHE HKOJIOTHYECKOM 0€30MacHOCTH MPOBOJAUMBIX pabOT

TeopeaneCRaﬂ 4acTb

Bonpocsk! u 3aganus:
ba30BbIi1 ypoBeHB

CucreMbl MEHEDKMEHTA Ka4eCTBA B PECYPCOIHEPTOCOCKPEIKECHHH.
Hcnonp30BaHre HAMITYUIINX JOCTYIHBIX TEXHOJIOTHH U JTydIlleld TPaKTHKY.
DHEeproMeHeKMEHT, SHEProayIuT U YHEPrOCePBUC.

HHCTpyMEHTANBHBIN SHEProayauT.

[TpuOops! 115 3HEproayuTa.

DHepreTUYecKuii nacmnopr.

[Tporpamma B 00acTu FHEProcOEpeKeHUS U SHSPTodIPPHEKTUBHOCTH.
DHeproaexiaparus.

[TporpammHuoe obecnieueHue 1ist 3PPEKTHBHOTO KOHTPOJIS SHEPTOTIOTPEOICHIS

CoNoR~ LN E

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIO0JIb30BAHNIO M0 JAHHOM Teme
OcHoBHast iMTeparypa:

Kyapumn, b. Y. DnexrpocHabxeHne NpoMbIIUIEHHBIX peanpusatuil: yued. / b. U. Kyapun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporieccs! u anmapaTsl 3aIIUThl OKPYKAIOIIEH cpefnl : yueb.mocodue / A.
I'. Beromkun. - M. : Bercm.ik., 2008. - 639 c.

JlonmoJHUTeIbHASA JINTEepaTypa:

Ca¢ponos, B. C. Texnonornyeckue npodaemMbl OXpaHbl OKPYKaoILel CpeJibl B
XUMHYecKoH npomblnuieHHocTH [Teket] : yue6. mocobue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiosbies : Apuai. un-t, 1981. - 116 c.

backakos, A. I1. Herpaauuronusie 1 BO300HOBIISIEMbIE HCTOYHUKH dHepruu [TekcT] : yueb.
/ A. I1. backakoB , B. A. Myn1. - M. : U]l BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YuuBepcuTerckast 6MOIMOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIUAIMU IIEKTPOHHBIX OHOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTtkpbiToe 00pa3oBaHue



https://openedu.ru/

