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BBeaenne

JucrumuinHa «DHEpPro- M pecypcocOeperamne TEXHOIOTHI» OTHOCHTCS K TUCHUTUTMHAM
qyacty, popMupyeMol ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUN y4eOHOTO TIIaHa.
Ona mHampaBneHa Ha  (QOpPMHUpPOBaHHE  MPOPECCHOHAIBHBIX  KOMIIETCHIUH,

o0yuyaroluxcs B mpoliecce BelloJHeHUus padboTt, onpeneneHHbix @I'OC BO.

MeTtoauueckre yKa3aHMsT COCTaBIEHBI Ha COBPEMEHHOM HAyyHOM YPOBHE U
paccuuTaHbl Ha CTYJEHTOB, 10 HanpasieHuto 18.03.01 Xumuueckast TeXHOIOTHUS.

ITocnenoBaTenbHOCTh TEM COOTBETCTBYET JIOTUYECKOHM CTPYKTYpE €€ IMPOXOKICHHUS.
[IpennaraeMble METOAMYECKHUE YKa3aHMs COAEpkKAT MaTepuas, KOTOpPBbIM peKOMEHAyeTcCs
UCIOJIb30BaTh CTYJEHTaM P MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

JU11 NOATOTOBKM K MPAKTUYECKUM 3aHATHUSM CTYJIEHT JOJDKEH M3YyYUTh MaTepuall 1o
COOTBETCTBYIOLIEH TeMe, MCIIOJIb3Yysl OCHOBHYIO U JOIOJHUTEIbHYIO JIUTEPATypy, a TaKxke
UCHOJb3ys nepuoaudeckue unanus CMU.



TEMA 1. TVIOBAJIN3ALUA PECYPCOOHEPI'OCBEPEKEHUA U
PECYPCHBIE AJIbTEPHATHUBBI.

IpakTnueckoe 3ansitue 1. CymHOCTb U 3HAYEHHE pecypcocOepekeHusi B
COBpPEeMEHHBIX yCJ10BUSAIX OCHOBHbIC TOHATHS.

He.]'lb 3AHATHUA: USYUYUTH TCOPETUICCKHUE IMOJTOKEHUA 110 TEME 3aHATHA.

3HaHUs U yMeHUs1, NpuodpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(opMupyeMbIX KOMIIETEHUMH

Kon, hbopmynupoBka

Kon, bopmynupoBka

[Tnanupyembie pe3yabTaThl O0yUEHUS 110

KOMITETEHIIUU WHJUKaTOpa TUCHUILTHHE (MOJYJITIO), XapaKTepHU3YIOIINe
sTanbl GOPMUPOBAHUS KOMITCTEHITHH,
MHIUKAaTOPOB
K-1 Crioco6en | TTK-1 NJI-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabatrbIBaeT MTOHUMAET MEPOIPUATHSA 10 ONTUMU3ALNN
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB IIPOU3BOJICTBA
COBEPILIECHCTBOBAHUIO | ONITUMHU3ALNU napGroMepHO-KOCMETHYECKOH TIPOTYKITHIH;
TEXHOJIOTUIECKIX TEXHOJIOTHYECKHIX IloBbIIeHHBIH YPOBEHD
ITPOLIECCOB PEXHUMOB MMOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATBHOM YPOBHE MEPOTIPUSITHS
napQproMepHo- naproMepHo- 0 ONTUMHU3AIUU TEXHOJIOTHIECKUX PEKIMOB
KOCMETHYECKOMH KOCMETHYECKOH MIPOM3BOJICTBA Map(PrOMEPHO-KOCMETHICCKOM
MPOLYKIUHU IPOIYKIUHU MIPOAYKIHH;
[K-1 N/1-2 | IloporoBbiii ypoBeHb
OCYULIECTBIISIET pa3pabaTbIBacT MEPOMPUSIITUS TIO
OpraHu3aIio ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MPOM3BOJCTBA MAP(HIOMEPHO-KOCMETUYECKOM
peLenTypHo- IIPOAYKIHH;
KOMITOHEHTHBIX IHoBbIlIEHHBIH YPOBEHb
pelieHui pa3pabaTrbsiBacT MEPONIPHUITHS HA
naphroMEpPHO- poheCCHOHATLHOM YPOBHE O ONTHMHU3AIUN
KOCMETHYECKON TEXHOJIOTHYECKUX PEKUMOB POU3BOACTBA
MPOIYKIIUH napProMepHO-KOCMETUYECKOMN TPOTYKITHIH;
IK-1 NJ1-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOJIBI Pa3padOTKH
MIPEII0KEHUS 10 | MEPONPHUSTHS 110 ONITUMHU3ALNU
MOJIEpHU3ALUU TEXHOJIOTHYECKUX PEKUMOB MPOU3BOACTBA
TEXHOJIOTUYECKOI naphroMepHO-KOCMETUYECKON MPOTYKIINH;
nuHuM nponsBojcTBa | IloBbIIEHHBIH YPOBEHb
napdroMepHo- npodeccuoHaNbHO BIaIeeT
KOCMETHYECKOU MEeTOAaMH pa3pabOTKU MEPOIIPUSATHUS IO
IPOAYKIUH ONTUMU3ALMNH TEXHOJIOTHYECKUX PEKUMOB

MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHUECKOM
MPOIYKIUH;




K-2 CriocobGen | TTK-2 NJI1-1 | IloporoBwlii ypoBeHb
OpraHu30BaTh AQHAIU3UPYET ITIOHUMAET METO/Ibl AHAJIN3a KAYECTBA ChIPhA U
KOHTPOJIb ~ KayecTBa | KAYeCTBO CBIPbS U | MaTepUaloB, MOTy(}HadpuKaToB U
MPOJYKIIMM Ha BCEX | MaTepUaIOB, KOMIUIEKTYIOIIUX U3/l
CTausIX nonydadbpukaroB  u | [loBbIlIeHHBbIH YPOBEHb
MTPOU3BOJCTBEHHOIO | KOMIUIEKTYIOLIUX ITOHUMAET METO/Ibl AaHAJIW3a KAYECTBA ChIPhA U
nporecca U3 Ha | MaTepuasoB, noay(adbpuKaToB u
COOTBETCTBHUE KOMIUIEKTYIOIIMX U3/IEJTUI Ha COOTBETCTBHE
TpeOOBaHUAM TpeOOBaHUSM HOPMATUBHOMN IOKYMEHTALIUN
HOPMaTUBHOMN
JIOKYMEHTAIIUN
[IK-2 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIISIET OCYILIECTBIIIET BHEJPEHHE HOBBIX METOOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS
MeTogoB W cpeactB | IloBbIeHHBIH YPOBEHD
TEXHUYECKOIO OCYILECTBIISIET BHEAPEHUE HOBBIX METOJOB U
KOHTPOJIS CPEACTB TEXHUYECKOI0 KOHTPOJIS
[1K-2 N/1-3 | IloporoBblii ypoBeHb
OCYUIECTBIISIET MIPUMEHSIET METO/Ibl MPOBE/ICHUS UCTIBITAHUN
MIPOBEICHUE HOBBIX 00pa3IoB MPOYKIUH;
rucnbpiTanuii HOBBIX U | IloBbINIEHHBIH YPOBEHD
MOJIEPHU3UPOBAHHBIX | IPUMEHSAET METO/Ibl IPOBEICHUS UCTIBITAHUN
00pa3IoB MPOIYKIIMU | HOBBIX U MOJIEPHU3HPOBAHHBIX 00pa3IloB
MIPOIYKIUH;

Teopernyeckas 4yacTb

DKOHOMHUYECKHII TOTEHIMal — OTO KaTeropus, IO3BOJSIOMAs Hauboiee MOIHO
OTIPENICNIUTh BCIO COBOKYHMHOCTb JKOHOMHUYECKHUX BO3MOXHOCTEH KOHKPETHOI'O OOBEKTa
(peruoHa, npeanpusaTus).

MatepuanbHble pecypcbl — COBOKYIHOCTb IPEIMETOB TpyJa, KOTOPbIE Yy4acTBYIOT B
mpolLecce MPOU3BOACTBA (ChIPHE, MaTepHAIIbl, TOTUIMBO, SHEPTUs, 0Ty PaOpUKaThI U T.I1.).

PammonansHO€ HMCMOJIB30BAHME MATEPUAIBHBIX PECYPCOB — ITO KayeCTBEHHAs
XapaKTepUCTHKA X MOTPEOICHUS Ha pa3yMHOM ypoBHE. «PallnoHansHO UCIIOIB30BATh» — 3TO
TaK pacxo/I0BaTh MaTePHUAIIbHBIE PECYPCHI, UTOOBI MPOM3BEIEHHBIE 3aTPaThl 00ECTICUMITH OBl
MAaKCHUMAaJIbHbIN PE3YJIbTAT.

DKOHOMUS MaTEpUAIILHBIX PECYPCOB — MOBBILICHUE YPOBHS X IOJIE3HOTO UCIIOJIb30BaHM,
BBIpa)Karoleecs B CHIDKEHUH yJISIIBHOTO PacXo/1a MaTepPHUaIoB Ha €IUHHILY TOTPEOUTEITHCKOTO
CBOMCTBA BBIITYCKAEMOW IPONYKUUH IIPU MOBBILIECHUM WIM COXPAHEHHWU KauyecTBa U
TEXHUYECKOTO YPOBHS NPOAYKIIUU

Pexxum  SKOHOMHHM — 3TO  COBOKYNHOCTh  OpPraHU3AIlMOHHBIX, TEXHUYECKHX,
9KOHOMHUYECKUX, BOCIIUTATENBHBIX U APYTHX MEPONPHUATUH, HANPaBICHHBIX Ha OEpPEKHOE U



palMOHaIbHOE MCIOJIb30BAHNE BCEX BUAOB PECYPCOB B MHTEpecax 3((EKTUBHOIO pa3BUTHUS
KaK SKOHOMMKH B 1I€JIOM, TaK U OTJEJIbHBIX IPOU3BOJCTB U NPEANPUATHH.

Bonpocs! u 3a1anus:
ba3oBb1i1 ypOBEHb

1 OOBsicHUTE 3HaYCHHE OCHOBHBIX MOHATHI AUCHUILINHBI: S3KOHOMUYECKHH MOTEHIUA,
MaTepHalbHbIe PECYPCHI, PAlMOHAIBHOE HCIIOJIF30BAaHHE MAaTEPHAIBHBIX PECYpPCOB,
9KOHOMHUSI MaTEePHAIILHBIX PECYPCOB, PEKUM SKOHOMUU B pa3pe3e MPOU3BOJICTBEHHOTO
NPEANPUSATHS U TOCYAAPCTBA B LIEJIOM.

2 Kak COOTHOCATCS KAaTerOpWHU: pallMOHAJbHOE HCIOJNB30BAHHE M HKOHOMHUS
MaTepHUaIbHBIX PECYpcOB?

3 Kak ypoBeHb palMOHAIBHOCTH MOTPEOJEHHs] MaTepUANbHBIX PECYpPCOB BIHAET Ha
¢dopmupoBaHrE OOOPOTHBIX CPEJCTB MPEANPUATHS, IEH Ha TOBAPHI U YCIIYTH U IpyTHE
MOKa3aTeNMH X035 CTBEHHON AESITETbHOCTH MPOMBIIIIEHHOTO IPEATPUITHS?

[ToBbIlIEHHBIN YPOBEHB

1 KakoBel cocTaB ¥ colIepKaHWE HOPMATUBHOM 0asbl, UCIHOJIB3YEMOW Mpu
pecypcocOepexeHnH B JIOTUCTHYECKON AEATEIbHOCTH?

2 Tlpoananusupyiite pecypcocOeperarouyo IesiTeIbHOCTh KOHKPETHOTO MPeaNpUsTUs
MIPOMBIIIEHHOCTH.

Cnucok JuTepaTypbl, peKOMEeHAyeMbli K HCII0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHas1 IMTEpaTypa:
Kynpun, b. U. DnextpocHabxeHue npoMbllieHHbIX npeanpustuil: yueo. / b. U. Kynpus. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaThl 3aIUTHI OKPYKAFOIIEH cpebl : yaeb.mocooue / A.
I'. Beromkus. - M. : Bricir.mxk., 2008. - 639 c.

JonmoHuTEIbHAS JIMTEPATYpa:

Ca¢ponos, B. C. Texnonornyeckue npobdaemMbl 0XpaHbl OKpYKarollel cpeibl B
XuMHUeckoi npombiiieHHocTy [Tekcer] : yue6. mocobue / B.C. Cadponos, I'.51.
Bboromonosa, H.B. ®unaesa. - Kyiiobimes : Apuai. un-1, 1981. - 116 c.

Bbackakos, A. I1. HetpagunmoHnHsie 1 BO300OHOBIIsIEMbIE HCTOYHUKH SHepruu [Teker] : yueo.
/ A. I1. backakoB , B. A. Myn. - M. : Ul BACTET, 2013. - 366 c

HNurepHer-pecypcebi:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas 6MOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KaTalOT aCCOLUALIMU 3JIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE OOpa3zoBaHue
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TEMA 1. TVIOBAJIN3ALUA PECYPCOOHEPI'OCBEPEKEHUA U
PECYPCHBIE AJIbTEPHATHUBBI.

INPAKTUYECKOE 3AHATHUE 2. TEOPETUYECKHUE OCHOBBI
PECYPCOCBEPEXEHHWA OCHOBHBIE ITIOHATUSA
Lenp 3aHATHA: U3YYUTH TEOPETUYECKUE TIOJIOKEHUS T10 TEME 3aHATHUS.

3HaHMA U YMeHHs, IPUoOpeTaeMble CTYA€HTOM B Pe3yJibTaTe 0CBOEHHS TeMbI H
(opMupyeMbIX KOMIIeTEHIN

Kon, popmynuposka

Kon, popmynupoBka

[Inanupyemblie pe3ynbTaTbl 00y4eHus 110

KOMITETEHITUHT WHJUKATOpa JTUCIUTIINHE (MOIYITIO ), XapaKTePU3YIOIITHE
sTanbl GOPMUPOBAHUS KOMITETEHITHH,
WHIMKATOPOB
IIK-1 Crnoco6en | TTK-1 NJI-1 | Iloporoswlii ypoBeHb
paspabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOIIPHUSATHUS IO ONITUMHU3ALINN
MEPOIPUATHS 10 | MEPOIPUATHS [0 | TEXHOJOTHYECKUX PEKMMOB ITPOU3BOJICTBA
COBEPILIEHCTBOBAHUIO | ONITUMHU3ALMH napProMepHO-KOCMETUYECKOHN POTYKITHIH;
TEXHOJIOTUYECKUX TEXHOJOTUYECKUX IHoBbIIeHHBbI YPOBEHb
MIPOIIECCOB PEKUMOB MMOHUMAET
ITPOU3BOJICTBA IIPOU3BOJICTBA Ha MPo(eCcCUOHAIBHOM YPOBHE MEPOTIPUSITHS
napdromepHo- naphroMepHo- 10 ONTUMHU3AIUU TEXHOJIOTHYECKUX PEKUMOB
KOCMETHYECKON KOCMETHYECKON MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
MIPOIYKITUN MPOIYKITUH MIPOIYKITUH;
IK-1 NJ1-2 | IloporoBblii ypoBeHb
OCYIIIECTBIISIET paszpabaThIBaCT MEPOTIPHUSITHS 110
OpraHu3aLuio ONTUMU3ALMNH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MPOU3BOACTBA Map(PIOMEPHO-KOCMETHIECKOM
pelenTypHo- MIPOYKITUH;
KOMITOHEHTHBIX IloBbllIEHHDbII YPOBEHD
pelieHui pa3pabaTbeiBacT MEPONIPUITHS Ha
napQproMepHO- Po(eCCUOHAIIBHOM YPOBHE 10 ONTUMHU3AIIUN
KOCMETHYECKON TEXHOJIOTMYECKUX PEKUMOB IPOU3BOACTBA
IPOAYKIUHU napproMepHO-KOCMETUYECKOM POTYKIHIH;
IK-1 N/1-3 | IloporoBblii ypoBeHb
paspabaTbIBaeT MIPUMEHSET METOJIBI Pa3padOTKH
TIPEITIOKEHUS 10 | MEPOTPUSITHS 110 OTITUMHU3AINH
MOJIEpHU3ALUU TEXHOJIOTMYECKUX PEKUMOB IPOU3BOICTBA
TEXHOJIOTHYECKOMN napProMepHO-KOCMETUYECKOH TPOTYKITHH;
JUHUW npou3BojicTBa | IloBbINNIEHHbIH YPOBEHb
naphroMepHo- poecCuoHaNbHO BaIeeT
KOCMETHYECKOU METOJIaMH pa3pabOTKU MEPOIPUATHS IO
MPOYKITUI ONTUMU3AIMH TEXHOJIOTUUECKUX PEKUMOB
IIPOU3BOJICTBA Nap(IOMEPHO-KOCMETHYECKOM
MIPOYKINH;
K-2 Cmocoben | TTK-2 N/I-1 | IloporoBbliii ypoBeHb
OpraHu30BaTh aQHAIU3UPYET ITOHUMAET METO/Ibl AHAJIN3a KAYECTBA ChIPhA U
KOHTPOJIb ~ Ka4yeCTBa | KAYeCTBO CHIPbS W | MaTepUANIOB, MOy (HaOpUKaTOB U




MPOIYKIIMM Ha BCEX
CTaIusAX
IIPOM3BOJICTBEHHOI'O
mporecca

MaTepHualoB, KOMIUIEKTYIOIINX U3JIETUN

nonydabpukaroB  u | [loBbINIeHHDBIIT ypOBeHb

KOMILIEKTYFOIIINX MOHMMAET METOIbl aHAIIN3a KaueCTBa ChIPhS U
W31 Ha | MaTepUaNoB, Mory(hadpuKaToB U
COOTBETCTBHUE KOMIUIEKTYIOIIHNX U3/IETTUI Ha COOTBETCTBHE
TpeOOBaHUAM TpeOOBaHUSM HOPMATUBHON TOKYMEHTALIUN
HOPMaTUBHOM

JIOKYMEHTaLUU

I1K-2 NJ1-2 | Iloporoswblii ypoBeHb

OCYIIECTBIISIET OCYILIECTBIIIET BHEJPEHHE HOBBIX METOOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS

MeTosI0oB M cpeAcTB | [loBbIlIeHHBbII YPOBEHD

TEXHUYECKOIO OCYILIECTBIISIET BHEAPEHUE HOBBIX METOJOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO0 KOHTPOJIS

I1K-2 HJI-3 | IToporoBblii ypoBeHb

OCYIIECTBIISIET MIPUMEHSIET METOIbI TIPOBEACHHUS NCTIBITAHUI
MIPOBEICHUE HOBBIX 00pa3IoB MPOIYKITUH;

ucnbiTaHuil HOBbIX U | [loBbILIEHHBII YPOBEHD
MOJICPHU3UPOBAHHBIX | MPUMEHSIET METO/IbI TPOBEICHUS UCIIBITAHUMA

00pa3IIoB MPOTYKIIH

HOBBIX U MOJIEPHU3UPOBAHHBIX 00pa3LOB
MPOYKIINH;

Teopernyeckas yacTb

HopmupoBanne MaTepHaIbHBIX PECYPCOB — MPOLECC YCTAHOBICHUS MEPHI 3aTpaT
MaTepHUaNbHBIX PECYPCOB Ha TIPOU3BOICTBO SMHUIIBI TPOTYKIIMU WU JUIS BHITIOHEHHUS
onpeaenéHHoro oobéMa padoT.

Hopwma pacxoa MaTepHaIbHBIX PECYPCOB — 3TO MAKCHMAJIBHO JIOITyCTHMOE
KOJIMYECTBO CHIPhs, MAaTEPHAJIOB, TOIUINBA, JHEPTHH HA IPOU3BOICTBO €AWHHIIBI TIPOTYKIIUH
WM 7151 BBITIOJTHEHHUS OTIPEIEIEHHOTO 00hEMa paboT 331aHHOTO KayecTBa MPU
CYIIECTBYIOIIMX OPraHU3aMOHHO-TEXHUYECKUX YCIOBHSAX MTPOU3BOACTBA.

HopMaTHBBI — MO3JIEMEHTHBIC COCTABJISIOIINE HOPM, XapaKTEPU3YIOIIUE yICTbHBIH
Pacxo ChIpbsl MM MaTepUaIOB Ha €AMHHMILY TUTOLIA I, 00bEMA MU JUTUHBL, TIPU BHITOTHEHUH
KOHKPETHOTO TEXHOJIOTHUECKOTO MPOIecca B 3aJ]aHHBIX YCIOBUIX MPOU3BOJICTBA, a TAKKE
pa3Mepbl TEXHOJIOTMYECKUX OTXO/I0B U TIOTEPh MO BUIaM ITPOMBIIIIIEHHON MPOYKIIHH,
MU3MEPUMBIC B HATYPAIbHBIX MM OTHOCUTEIIBHBIX SMHUIAX (HAPUMED, B MIPOIICHTAX ).

Bonpocs! u 3aqanus:

ba30BbIi1 ypOBEHb

1. Kakue oCHOBHBIE HalpaBJIEHUS BKJIIOYAET IPOLIECC HOPMUPOBAHUS pacxoia
MaTepUATIBbHBIX PECYPCOB Ha MPEATPUATUU?

2. llpuBenure TPaKTOBKY HOPMBI paCXO/a U MOSICHUTE €€ COAEPKAHUE C TOUKU 3PEHUS
00OCHOBAHHOCTHU M NIPOIPECCUBHOCTH.




3. Ilepeuncnute ¥ MOSCHUTE COJCPKAHNE COCTaBa HOPMOOOPA3YIOIINX IIEMEHTOB
HOPMBI pacxoa.

4. B uém cymiecTBeHHOE pasIuue MOHATHH «HOPMa PAcX0aa» U KHOPMATHB pacxoan?

[Tepeuncnnte U MPOKOMMEHTUPYHTE 0OIIIME HOPMBI 1 HOPMATHUBBI, IPUMEHSIEMbIC Ha

IMPOMBIINIJICHHBIX NPCAITPUATHAX.

6. IlpuBenute knaccudpuKanuio U3Aeauid 1 paboT Kak 00bEKTOB HOPMUPOBAHUS pacxoa
MaTEepUAIIBHBIX PECYPCOB.

7. KakoBbl npUYUHBI TPOBEACHUS KIIAaCCU(PUKALIMU HOPM PACX0/ia MAaTePUATbHBIX
pecypcoB U TpeOoBaHUs, IPEAbABIIsIEMbIE K HEW?

8. TlosicHuTe comepkaHue KIacCU(PUKAIUU HOPM IO MOJIHOTE JaHHBIX U BUAY
MaTepHaIbHBIX PECYpPCOB?

e

[ToBbIlIEHHBIN YPOBEHB

1. Ha xaxue Bupl KJIaCCU(PULUUPYIOT HOPMBI IO cTeNeHH AU depeHInany npoLyKIuu
U YKpYIHEHHOCTH HOMEHKJIATYpbl pecypcoB?

2. TlosicauTe conmeprkaHue Ki1acCU(pUKAIIMK HOPM T10 CTETICHU MX JCTAIN3AIIU U
MaciTaly MpUMEHEHHs B TUIAHUPOBAHUH.

3. Ha kaxue BBl KJIacCU(UUIUPYIOT HOPMBI IO MEPUOY UX ACHCTBUS U CTETIEHU
arperanuu’?

Cnmcok Jaurepatypbl, peKOMEH1yeMblii K HCII0JIb30BAHMIO 110 TAHHOM Teme
OcHoBHasi IuTEpaTypa:
Kynpun, b. U. DnextpocHabxkeHue NPOMBIIIIEHHBIX npeanpustuii: yueo. / b. U. Kynpus. -
M. : Unrepmer Unxunupusr, 2005. - 670 c.

Beromkun, A. T'. [Ipouiecchl 1 anmapaTsl 3alUTh OKpY>KaroIen cpesl : yued.mocoodue / A.
I'. Beromkud. - M. : Bricur.mxk., 2008. - 639 c.

JlonoJHuTeIbHAS JUTEpaTypa:

Cagponos, B. C. Texnonoruueckre npo0i1eMbl OXpaHbl OKpYXKaroIeil cpeibl B
XUMUYECKOH mpoMbIuieHHOCTH [ Tekct] : yue6. mocodue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuan. usn-t, 1981. - 116 c.

Backakos, A. I1. Hetpaguiinonusie 1 BO30OHOBIsIEMbIE UCTOYHUKHY dHEpTruu [ Teker] : yueO.
/ A. T1. backakos , B. A. My - M. : U]l BACTET, 2013. - 366 c

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas OnbInoTeKa OHIaiH».

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KAaTaJIOT aCCOIMAIINH AJICKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHnit 1 oprannzanuit CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE OOpa3zoBaHue
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TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHUE CIIOCOBbI U CPEICTBA
PECYPCO2SHEPI'OCBEPEKEHUSI.

IMpakTnyeckoe 3aHsiTHE 3. IKOHOMUYECKHE HOPMATHBBI U METO/IbI
pecypcocOepexeHnst

He.m, SAHATHA: U3YUUTH TECOPETUYCCKUEC ITOJIOKEHUS 110 TEME 3aHATHA.

3HaHuUs U yMeHUs1, IpuodpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(popMupyeMbIX KOMIIETEHMH

Kon, hbopmynupoBka

Kon, bopmynupoBka

[Tnanupyembie pe3yabTaThl O0yUEHUS 110

KOMITETEHIIUU WHJUKaTOpa TUCHUILTHHE (MOJYJITIO), XapaKTepHU3YIOIINe
sTanbl GOPMUPOBAHUS KOMITCTEHITHH,
MHIUKAaTOPOB
K-1 Crioco6en | TTK-1 NJI-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabatrbIBaeT MTOHUMAET MEPOIPUATHSA 10 ONTUMU3ALNN
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB IIPOU3BOJICTBA
COBEPILIECHCTBOBAHUIO | ONITUMHU3ALNU napGroMepHO-KOCMETHYECKOH TIPOTYKITHIH;
TEXHOJIOTUIECKIX TEXHOJIOTHYECKHIX IloBbIIeHHBIH YPOBEHD
ITPOLIECCOB PEXHUMOB MMOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATBHOM YPOBHE MEPOTIPUSITHS
napQproMepHo- naproMepHo- 0 ONTUMHU3AIUU TEXHOJIOTHIECKUX PEKIMOB
KOCMETHYECKOMH KOCMETHYECKOH MIPOM3BOJICTBA Map(PrOMEPHO-KOCMETHICCKOM
MPOLYKIUHU IPOIYKIUHU MIPOAYKIHH;
[K-1 N/1-2 | IloporoBbiii ypoBeHb
OCYULIECTBIISIET pa3pabaTbIBacT MEPOMPUSIITUS TIO
OpraHu3aIio ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MPOM3BOJCTBA MAP(HIOMEPHO-KOCMETUYECKOM
peLenTypHo- IIPOAYKIHH;
KOMITOHEHTHBIX IHoBbIlIEHHBIH YPOBEHb
pelieHui pa3pabaTrbsiBacT MEPONIPHUITHS HA
naphroMEpPHO- poheCCHOHATLHOM YPOBHE O ONTHMHU3AIUN
KOCMETHYECKON TEXHOJIOTHYECKUX PEKUMOB POU3BOACTBA
MPOIYKIIUH napProMepHO-KOCMETUYECKOMN TPOTYKITHIH;
IK-1 NJ1-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOJIBI Pa3padOTKH
MIPEII0KEHUS 10 | MEPONPHUSTHS 110 ONITUMHU3ALNU
MOJIEpHU3ALUU TEXHOJIOTHYECKUX PEKUMOB MPOU3BOACTBA
TEXHOJIOTUYECKOI naphroMepHO-KOCMETUYECKON MPOTYKIINH;
nuHuM nponsBojcTBa | IloBbIIEHHBIH YPOBEHb
napdroMepHo- npodeccuoHaNbHO BIaIeeT
KOCMETHYECKOU MEeTOAaMH pa3pabOTKU MEPOIIPUSATHUS IO
IPOAYKIUH ONTUMU3ALMNH TEXHOJIOTHYECKUX PEKUMOB

MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHUECKOM
MPOIYKIUH;




K-2 CriocobGen | TTK-2 NJI1-1 | IloporoBwlii ypoBeHb
OpraHu30BaTh AQHAIU3UPYET ITIOHUMAET METO/Ibl AHAJIN3a KAYECTBA ChIPhA U
KOHTPOJIb ~ KayecTBa | KAYeCTBO CBIPbS U | MaTepUaloB, MOTy(}HadpuKaToB U
MPOJYKIIMM Ha BCEX | MaTepUaIOB, KOMIUIEKTYIOIIUX U3/l
CTausIX nonydadbpukaroB  u | [loBbIlIeHHBbIH YPOBEHb
MTPOU3BOJCTBEHHOIO | KOMIUIEKTYIOLIUX ITOHUMAET METO/Ibl AaHAJIW3a KAYECTBA ChIPhA U
nporecca U3 Ha | MaTepuasoB, noay(adbpuKaToB u
COOTBETCTBHUE KOMIUIEKTYIOIIMX U3/IEJTUI Ha COOTBETCTBHE
TpeOOBaHUAM TpeOOBaHUSM HOPMATUBHOMN IOKYMEHTALIUN
HOPMaTUBHOMN
JIOKYMEHTAIIUN
[IK-2 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIISIET OCYILIECTBIIIET BHEJPEHHE HOBBIX METOOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS
MeTogoB W cpeactB | IloBbIeHHBIH YPOBEHD
TEXHUYECKOIO OCYILECTBIISIET BHEAPEHUE HOBBIX METOJOB U
KOHTPOJIS CPEACTB TEXHUYECKOI0 KOHTPOJIS
[1K-2 N/1-3 | IloporoBblii ypoBeHb
OCYUIECTBIISIET MIPUMEHSIET METO/Ibl MPOBE/ICHUS UCTIBITAHUN
MIPOBEICHUE HOBBIX 00pa3IoB MPOYKIUH;
rucnbpiTanuii HOBBIX U | IloBbINIEHHBIH YPOBEHD
MOJIEPHU3UPOBAHHBIX | IPUMEHSAET METO/Ibl IPOBEICHUS UCTIBITAHUN
00pa3IoB MPOIYKIIMU | HOBBIX U MOJIEPHU3HPOBAHHBIX 00pa3IloB
MIPOIYKIUH;

Teopernyeckas 4yacTb

Kpureprsamu ypoBHsI IPOrpeCCUBHOCTA HOPM, YCTAHOBJIEHHBIX Ha IIPOU3BOJCTBO

KOHKPETHOW MNPOAYKLMWH, YPOBHS NPHUMEHAEMON TEXHOJOIMM M TEXHOJIOTUYHOCTH
OTZEJBHBIX JETaled W3AENIHs BBICTYNAET CHCTEMa IIOKas3aTeled pauuOHaIbHOCTH
WCIIOJIb30BAHUS MAaTEPUAIbHBIX PECYPCOB.

Bce nokazarenu MOXHO NMOAPA3AEIUTh HA TPU OCHOBHBIE TPYIIIHL:

1) mokazarenu panMOHAIBHOIO MCIIOJIB30BAHUS CHIPbS U MaTepualioB B
IIPOU3BOJICTBE TOTOBOT'O IIPOIYKTA;

2) mokaszareiad palUOHAIBHOCTH  MCIIOJIb30BAHMS  TOIUIMBA, TEIUIOBOM U
JIEKTPUYECKON DHEPIUH;

3) KOMIUIEKCHBIE MOKA3aTEIN PALMOHATIBHOTO HCIOJIb30BAHUS MATEPUAIbHBIX
pecypcoB.

Bce mokasarenn oObIYHO AENATCS HA IJIAHOBbIE (HOPMATHUBHBIE) M OTYETHBIE

(paxTuyeckue).



K mepBoil rpynmne OTHOCSTCS IMOKa3aTeld BBIXOAAa T'OJHOTO W Pa3HOBUIHOCTH
K03 (HULMEHTOB UCTIOJIB30BAHNS MAaTEPUAIIOB.

[lokazarenu BbIXOAa TOAHOTO (KOA(DPUIMEHTHI HW3BJIEUEHUS MPOIYKUUU U3
HCXOJHOTO CHIPbS M MaTEpHajOB) OIMPENEISIFOTCS B 00OCHOBAHWHU MPOTPECCUBHOCTU
HOPM U UCIOJIb30BAHUU UCXOJHOTO ChIPbSI.

Kak mpaBuiio, OHU pacCUMTHIBAIOTCS BO BCEX CIyUasik, KOTAa ChIPhE MOTPEOIseTCS
B BHJIE Pa3JIMYHBIX CMECEN U 110 CBOMM IPUPOJIHBIM CBOMCTBAM COAEPKUT Pa3INdHbIE
IPUMECH M €CTECTBEHHbIE IOPOKH, HENPUrOAHbIE I IOIYyYEHUS HEoOXOIMMOM
OPOAYKIUHU (HallpUMeEp, KeJle3Hasl pylia, KpOME 3JIEMEHTHOTO JKeJe3a, COAEPKUT 10
60 % mnpumeceil, KOTOpbIE OMPENEISAIOT KAaueCTBO PYIbl W BBIXOJ W3 HEE Kelesa).
HeonnoponueiMu cBoiicTBaMU  00JIaalOT IIMXTOBBIE MaTepuaibl, XUMHUYECKOE,
KOXEBEHHOE, ITUIIEBOE ChIPbE, HATypajbHas APEBECHHA B BUJIE KPYTJIOro Jieca U T.[I.

Bbixosa ronHoro u mokasplBaeT, HaCKOJIBKO 3(h()EKTUBHO PacXOyeTCsl ChIPbE IS
MOJYYEHHSI U3 HErO TOTOBOM MPOAYKUMHU. DTOT MOKa3aTeab OOBIYHO PACCUUTHIBACTCS B

MPOIIEHTHOM OTHOIIIEHUH TIO cleayrome hopmye:

(1)

/2

1
rae  — BBIXOJ rogHoro (K03 pHuImeHT u3BnedeHus MPOAYKIIMA U3 TOTHOTO CHIPhS
WM MaTE€pPUAJIOB);

()
=~ — KOJJMYCCTBO I'OTOBOT'O IMPOJAYKTa,

()
= '— KOJIMYECTBO UCXOJHOTO CBIPb, 3aTPpa4€HHOI'0 Ha IIPOU3BOJACTBO I'OTOBOI'O

IPOAYKTA.

KoaddurmieHTsl  UCHONB30BaHUS ~MaTCPUAIIOB MOTYT OBITh  IJITAHOBBIMH
(HOpMaTUBHBIMH) U (pakTUUECKUMU (OTYETHBIMH ). OOBIYHO OHU OMIPEACIISIFOTCS B TOJISX
enuHUIBL. OH XapaKTepU3yeT MOJIF0 OTXOIOB 0 OTHOIICHUIO K HOPME pacxoja WA
obmemy ¢aktuueckomy pacxoay. I[lmaHOBBIH K03 HUIMEHT WCIONB30BaHUS

MaTepuala onpezensercs no Gopmyie

—_

IIY"’ ()‘
K, .
o,

)

rae — IJIAHOBBIM (HOPMATHUBHBIIN) KO3 PHUIIMEHT HCIIOIb30BaHUS MaTEpUaa;



) . .
— YUCTBIN Bec (Macca) WK NOoJIe3HbIM pacXo/ MaTeprana Ha AeTaib (U3e1e);

' — HOpMa pacxojia MaTepHala Ha JeTajib (HU3IeNune).

Qdaktudyeckuit  (OTYETHBIA)  KOA(PGUIMEHT  UCHOJB30BAHMS  MaTepuana

paccuuThiBaeTcs o Gopmyie

o €)

y
/

rae  — daxkTudeckuil (0TUETHBIN) KOAP(ULKMEHT UCTIOIb30BaHUS MaTEPUANIA;

Op— (dakTuUecKkuii pacxo] MaTepuaia Ha JeTaib (U3eue).

B XO03S1CTBEHHOU INPAKTUKE NPUMEHSETCS MHOIO PAa3jIMYHBIX PA3HOBUIHOCTEH
KO3(PHUIMEHTOB HCIONB30BaHUS. Tak, B 3arOTOBUTENBHBIX II€XaX PACCUUTHIBACTCS
KO3 PUIMEHT pacKposl U OIpesessieTcs OH Kak OTHOLICHHE Beca 3arOTOBKH K HOPME
pacxozna. B oGmiem Bujie OH paccuuThiBaeTcs 1o ¢hopmyiie

. ()
A o —
[

“4)

/\ :IJL/“_ N

rae " — koa(purreHT packpos MaTepualia Ha 3ar0TOBKH;

() . —Bec (00BEM, IIIOIIAAL) 3arOTOBKHU.

Yame Bcero kod(duIMEHT packpos TMpeacTaBisieT co00il COOTHOIIEHUE

TUIONIA/IeH U ompeensieTcs 1mo Gopmyie

: F
A . —
/-
| ®)
riue 107 — mIomaab MOJIE3HO UCIIOJIB3yEMOI0 MaTepraa;

' — IUIONIA/Ib PACKpanBaeMoro (MCXOIHOT0) MaTepuara.

[Tpu pa3HO# TONIIMHE MaTepuasa UCIOIb3YIOTCS COOTHOIIEHUSI 00BbEMOB, TOTAa

KO3 PHUIHMEHT pacKpost ONpeAessieTcs mo Gopmyre



A | = -~ X —
(6)

rae t,— TOJIIMHA MaTepuaja B 00paboTke;
tyex — TOJIIIAHA PACKPanBaeMOTo (MCXOIHOTO) MaTepHala;
Von — OOBEM TIOJIE3HO UCTIOIB3YyEMOTO MaTEepHaa;

Viex —00BEM packpanBaeMoro (MCXOIHOT0) MaTepHaia.

{1 HopMHpOBaHMS pacxoda U aHAJIM3a PalMOHAIBHOIO UCIIOJIB30BAaHUS METalIa
Ha MPOM3BOJICTBO MPOKATa, a TAKKE B MAIIMHOCTPOECHUU U METAINI000padOTKE 4acTo
MpUMEHsieTcsl pacXxoAHbll kKoddduuuent. OH Hambosee ynoOeH NIl MPUMEHEHHs B
MEJIKOCEPUIHOM U €IMHUYHOM MPOU3BOICTBE.

HopmatuBHblil (TJ1aHOBBIN) pacxoAHblii Ko3((UIMEHT mpeacTaBiseT coOoi
OTHOLIEHHE HOPMBI pacxoja K YHCTOMY Becy (Macce) JeTald M PacCUMUTHIBAETCS 110
dhopmyne

S
N,= ,
. ™

.
rae ' — HOPMATHUBHBIN (IIJIAHOBBIN) pacXOaHBIA KOADPHUITUECHT;

dakTrueckuii (OTYETHBIM) PACXOMHBIA KOIP(GUIIMEHT pPACCUMTHIBACTCS Kak

OTHOIIIEHHE (PaKTUYECKOTO pacxo/ia K YUCTOMY Becy (Macce) JaHHOTO MaTepHaa:

- )

Pacxomnwiii kod(duiiueHT SBISETCS BEIMYUHOW, OOpaTHOM KO3(PIUIIMEHTY

HCIIOJb30BaHUsA, T.C.:
N
| )

Kak mmanoBbiii KO3(h(UIMEHT HCHONBb30BAHUA, TaK M IUIAHOBBIA PACXOIHBIN

KO3 PHUIHMEHT ONPEEIIIOT OTHOCUTENIBHBIN pa3Mep HOPMUPYEMBIX OTXO/I0B U MTOTEPb.



Pacxomnbrit KOAQHUIHEHT XapaKTEPU3yET IOJIF0 OTXOA0B 110 OTHOIICHHUIO K MTOJIE3HOMY
pacxony.

[Ipu  xommyecTBEHHOM  W3MEpeHMH  S(P(PEKTHBHOCTH  HUCTOIH30BAHHS
MaTepHalbHbIX PECYpPCOB OLEHMBAETCS: MAaTepHaIOEMKOCTh; MAaTEepHAIO0Taaua;
KOO(QPHUIMEHT COOTHOLIEHHSI TEMIIOB pocTa 00bEMa MPOM3BOJICTBA M MaTepUATBHBIX
3aTpar; yAeIbHBIN BEC MaTepPHAIBHBIX 3aTpaT B CEOECTOMMOCTH MPOTYKITHH.

MarepuaioéMKOoCTh TPOAYKLIMH TPEACTABISET €000 BENUYMHY 3arpaT
MaTepUAIBHBIX PECYpCOB Ha IMPOU3BOJCTBO E€AWHUIBI MPOAYKIWU WM paboT. DTO
oTpesieJIeHre B caMOM OOIIIeM BHUJIE XapaKTEPHO IS JTI0OOTO YPOBHS yIPaBICHUS.

MarepuanioéMKOCTh ~ TOBapHOM  MPONYKIUH  SBISIETCA  0OOOMIAIONINM
CTOMMOCTHBIM MTOKa3aTeJIeM U MIPEICTABIISET BEIMYMHY MaTepUaIbHBIX 3aTpaT Ha OJUH

py0Jib TOBapHOW MPOAYKLNHU NPEANPUATHS, 00 AMHEHNUS, TIOA0TPACITH, OTPACIIH:

yE =1
Bl (10)

rae  ME — maTepnano€MKOCTb IIPOLYKLIUU;

M3 — marepuanbHble 3aTpaThl Ha IPOU3BOJICTBO IPOAYKIIUH;

BII — croumocCTh Npou3BeIEHHON TPOLYKIIHH.

Marepuanoornaya OIpPEAENACTCS  JEJICHUEM CTOMMOCTH  IPOU3BEIEHHOU
OPOAYKIMHU Ha cyMMy M3. DTOT mokasaTesb XapakTepu3yeT 0TAady MaTepualioB, T.€.
CKOJIBKO TPOU3BEACHO MPOAYKIHMU C KaXKAOro pyOsst moTpeOIEHHBIX MaTepualbHbBIX

pecypcoB (ChIpbsi, MATEPUAIIOB, TOTUIMBA U YHEPTUU U T.11.):

[317
\/3 (11)

MO

Bonpocsl u 3axanus:

ba3oBblii ypoBeHB
1. B 4ém cyTh paC4ETHO-aHATUTUYECKOTO METOJIa OIIPEAECIIEHHS] HOPM pacxoa

MaTepHuaIbHbIX PECypCcOB?

2. KakoBo coaepxaHHe OTYETHO-CTATHCTUYECKOTO METO/Aa pacuéra HOpM
pacxo/ia MaTepUualbHbIX PeCypcoB?

3. TlosicauTe conepkaHHE OIBITHOTO (OIMBITHO-TA00PATOPHOTO M OIBITHO-

MIPOU3BOJICTBEHHOT'0) METO/Ia pacy€Ta HOPM Pacxojia MaTeprualbHbIX PECYPCOB.



4. B uéMm cyTh METOAOB pacuéTa HOpPM pacxoja MaTepUalbHBIX PECYPCOB MO
YKPYNHEHHBIM HOPMAaTUBaM U C IOMOIIbIO EPEBOHBIX KO (HULIUEHTOB?

5. Cdopmynupyiite TIOHATHS MAaTEepUATTIOEMKOCTH OOIIECTBEHHOTO
MPOU3BOJICTBA U MPOAYKIIUU OTpaciu (IOJAOTPACIH).

6. KakoBo coxepxaHue TMOHATHS MaTEPUATOEMKOCTH  MPOMBIIUIEHHOTO

pou3Bo/CTBA?

[ToBbIlIIEHHBIN YPOBEHD

1. B u4ém cyrh mokazareneil MaTepuaIoEMKOCTH €IUHUIIbI MPOU3BEIEHHOMN
MPOTYKIIMH?
2. KakoBo comepxaHue  TOKazaTeledl — MaTEPUATOEMKOCTH  €IWHUIIbI
TEXHUYECKOW XapaKTEPUCTUKHU MPOLYKIINHU?
3. lTlosicHute coAep)KaHWE TMOKa3aTejled MATepUATIOEMKOCTH  €AUHUIIBI
AKCIUTYyaTallMOHHOW XapaKTEPUCTUKU MPOTYKIIUH.
4. Ha3zoBuTe OCHOBHBIEC MOKA3aTEJIM CTENEHU HCHOJIb30BAHUS MATEPHUATbHBIX

PECYpCOB B IPOU3BOJICTBE.

Cnucok JuTepaTypbl, peKOMeHAyeMblii K HCI0JIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas InTEpaTypa:
Kynpun, B. U. DnekTpocHabx)eHne MPOMBIILIEHHBIX npeanpusituii: yueob. / b. U. Kynpus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaTsl 3alUTHI OKPYKaOIIEH cpefsl : yueb.mocodue / A.
I'. Beromkus. - M. : Beicor.mxk., 2008. - 639 c.

JlonoJHuTeIbHAS JUTEpaTypa:

Ca¢ponos, B. C. Texnonornyeckue npodaemMbl 0XpaHbl OKpYKarollel cpeibl B
XxuMHueckoi npombinuieHHocTy [Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
Boromornosa, H.B. ®unaesa. - Kyiiosimes : Asuam. us-t, 1981. - 116 c.

backakos, A. I1. HeTpaguiinonHsie 1 BO30OHOBIsIEMbIE UCTOYHUKHU dHEpruu [Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : U] BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas OnbIMoTeKa OHIANH.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KAaTaJOT aCCOIMAIINH AJICKTPOHHBIX OMOIHMOTEK
yueOHbIX 3aBefieHni u oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHUE CIIOCOBbI U CPEICTBA
PECYPCO2SHEPI'OCBEPEKEHUSI.

IIpakTnueckoe 3ansiTue 4. JKOHOMHYECKHE HOPMATUBBI M METOAbI
pecypcocOepexkeHus (IMPoa0JIzKeHHE)

He.]'lb 3AHATHUA: USYUYUTH TECOPECTUICCKHUE IMOJTOKECHUA 110 TEME 3aHATHA.

3HaHUs U yMeHUs1, NpuodpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(opMupyeMbIX KOMIIETEHUMH

Kon, hbopmynupoBka

Kon, bopmynupoBka

[Tnanupyembie pe3yabTaThl O0yUEHUS 110

KOMITETEHIIUU WHJUKaTOpa TUCHUILTHHE (MOJYJITIO), XapaKTepHU3YIOIINe
sTanbl GOPMUPOBAHUS KOMITCTEHITHH,
MHIUKAaTOPOB
K-1 Crioco6en | TTK-1 NJI-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabatrbIBaeT MTOHUMAET MEPOIPUATHSA 10 ONTUMU3ALNN
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB IIPOU3BOJICTBA
COBEPILIECHCTBOBAHUIO | ONITUMHU3ALNU napGroMepHO-KOCMETHYECKOH TIPOTYKITHIH;
TEXHOJIOTUIECKIX TEXHOJIOTHYECKHIX IloBbIIeHHBIH YPOBEHD
ITPOLIECCOB PEXHUMOB MMOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATBHOM YPOBHE MEPOTIPUSITHS
napQproMepHo- naproMepHo- 0 ONTUMHU3AIUU TEXHOJIOTHIECKUX PEKIMOB
KOCMETHYECKOMH KOCMETHYECKOH MIPOM3BOJICTBA Map(PrOMEPHO-KOCMETHICCKOM
MPOLYKIUHU IPOIYKIUHU MIPOAYKIHH;
[K-1 N/1-2 | IloporoBbiii ypoBeHb
OCYULIECTBIISIET pa3pabaTbIBacT MEPOMPUSIITUS TIO
OpraHu3aIio ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MPOM3BOJCTBA MAP(HIOMEPHO-KOCMETUYECKOM
peLenTypHo- IIPOAYKIHH;
KOMITOHEHTHBIX IHoBbIlIEHHBIH YPOBEHb
pelieHui pa3pabaTrbsiBacT MEPONIPHUITHS HA
naphroMEpPHO- poheCCHOHATLHOM YPOBHE O ONTHMHU3AIUN
KOCMETHYECKON TEXHOJIOTHYECKUX PEKUMOB POU3BOACTBA
MPOIYKIIUH napProMepHO-KOCMETUYECKOMN TPOTYKITHIH;
IK-1 NJ1-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOJIBI Pa3padOTKH
MIPEII0KEHUS 10 | MEPONPHUSTHS 110 ONITUMHU3ALNU
MOJIEpHU3ALUU TEXHOJIOTHYECKUX PEKUMOB MPOU3BOACTBA
TEXHOJIOTUYECKOI naphroMepHO-KOCMETUYECKON MPOTYKIINH;
nuHuM nponsBojcTBa | IloBbIIEHHBIH YPOBEHb
napdroMepHo- npodeccuoHaNbHO BIaIeeT
KOCMETHYECKOU MEeTOAaMH pa3pabOTKU MEPOIIPUSATHUS IO
IPOAYKIUH ONTUMU3ALMNH TEXHOJIOTHYECKUX PEKUMOB

MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHUECKOM
MPOIYKIUH;




nK-2 Cnocoben
OpraHu30BaTh
KOHTPOJIb  KauecTBa
MPOAYKIIMA Ha BCEX
cTaguiax
IIPOM3BOICTBEHHOIO
mporecca

[1K-2 N/I-1 | IloporoBblii ypoBeHb

aAHATM3UPYET MMOHUMAET METO/IbI aHAJIN3a KAYECTBA ChIPhS U
KaueCTBO ChIpbS U | MaTepuajoB, monyhadbpukaToB u

MaTepUasoB, KOMIUIEKTYIOIIUX U3/l

nonydabpukaroB  u | [loBbIIeHHDBIIT YpOBEHb

KOMIUICKTYIOIINX MMOHUMAET METO/IbI aHAJIU3a KAYECTBA ChIPhS U
U3 Ha | MaTepuasoB, noay(adbpuKaToB u
COOTBETCTBHUE KOMIUIEKTYIOIIMX U3/IEJTUI Ha COOTBETCTBHE
TpeOOBaHUSIM TpeOOBaHUSM HOPMATUBHOU JOKYMEHTAITUH
HOPMaTUBHOMN

JIOKYMEHTAIIUN

[IK-2 N/1-2 | IloporoBblii ypoBeHb

OCYUIECTBIISIET OCYILIECTBIIIET BHEJPEHHE HOBBIX METOOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS

MeTogoB W cpeactB | IloBbIeHHBIH YPOBEHD

TEXHUYECKOIO OCYILECTBIISIET BHEAPEHUE HOBBIX METOJOB U
KOHTPOJIS CPEICTB TEXHUYECKOTO KOHTPOJIS

[1K-2 N/1-3 | IloporoBblii ypoBeHb

OCYUIECTBIISIET MIPUMEHSIET METO/Ibl MPOBE/ICHUS UCTIBITAHUN
MIPOBEICHUE HOBBIX 00pa3IoB MPOYKIUH;

rucnbpiTanuii HOBBIX U | IloBbINIEHHBIH YPOBEHD
MOJIEPHU3UPOBAHHBIX | IPUMEHSAET METO/Ibl IPOBEICHUS UCTIBITAHUN

00pa3IoB MPOYKIUU

HOBBIX U MOJIEPHU3UPOBAHHBIX 00pa3IloB
MIPOLYKILIHH;

Bonpocs! 1 3aqanus:

ba3oBb1i1 ypOBEHb
3aoaua 1

BenuunHa mosne3Horo pacxojia B MPOM3BOJICTBE M3fenus paBHa 10 Kr, OTXOMAbI

cocTaBiAlOT 25 % ot uucroro Beca. OmpeneiauTb HOPMY pacxoja, KodpQUUIUEHT

HCIIO0JIB30BaHMA MaTCpuajia u paCXOI[HI)If/'I K03(1)(1)I/IHI/I€HT IIPH U3rOTOBJICHUHN U3ACIIHA.

3aoaua 2

OnpenennTh, Ha KaKOM NPEINPHUATHH Oo0Jiee PAMMOHATBHO WCIOIB3YIOTCS

MaTCPpUAJIBHBIC PCCYPCHI IPU M3TOTOBJICHUN aHAJTOTMYHBIX I[eTaJIef/'I C OAMHAKOBBIMH

HOpPMaMHM pacxoja, paBHbIMH 2,5 KT, €CJIHM U3BECTHO:

a) OTXO/bl Ha IEPBOM NPEAIPUITHH cOCTaBISIIOT 0,75 KT;

0) pacxoaHbIil KOG (GUITUEHT HA BTOPOM MPEANPUATHH paBeH 1,15.

3aoaua 3




N3meHnTCs 1M ypOBEHb DPalMOHAIBHOCTH HCIIOJIB30BaHUS MaTEpUAJOB, €CIU
U3BECTHO, YTO B 0a30BOM TOJY YHMCTBHIM pacxol cOCTaBUI 5 Kr, KOI(P(PULUUEHT
UCIIONIb30BaHMs paBeH 0,7, a B IUIAHOBOM IOy MOJIE3HBIA pacxol yMeHbmuTces Ha 0,5

KI', CyMMa OTXOJO0B ¥ IOTepb YyMeHbIHTCS Ha 0,15 Kr.

3aoaua 4

[IpousBoacTBeHHass mporpamma B 0a3oBoM roay cocrtaBuwia 11,5 Teic. miT.
u3zienuii. 3a cu€T yMEHBIICHHUS OTXO0I0B KOA(D(PHUIIMEHT UCTIOIb30BaHUS YBEITUIHUIICS K
koHity roga ¢ 0,8 mo 0,85. CKOJBKO JOMONHUTENBHBIX H3ACTUN MOXHO Oyner

NPOM3BECTH B IJIAHOBOM rojly NpH 00bEME pecypcoB 0a30Boro roja?

3aoaua 5
Ha 1 T meramnonpoxkara pacxoayercs 1 130 kr uépHoro mertaia. OnpenenuTsb

pacxoHbii KodhuireHT u ko3 OUIUESHT UCTIOTB30BAHMS.

3aoaua 6
[Tone3nslii pacxos Matepuana Ha aetanb paBeH 30 kr. OTX0/b1 cCOCTaBIsAOT 25 % OT
nojie3Horo pacxona. Ompenenutb HOPMY pacxoaa MaTtepuana, KodhduuHueHTt

UCIIOJIb30BaHMS, PACXOAHBIA KOIPDUIIUEHT.

3aoaua 7
OnpenennTh, HA KaKOM MaITUHOCTPOUTEIHLHOM 3aBOJIe OoJiee MpPOrpecCHUBHAS
TEXHOJIOTHS, CPaBHUBAs yJEIbHBIC pACXOJbl MATEPUAIOB HA MOTPEOUTEITHCKUE

CBOMCTBa (MPOU3BOAUTEIBHOCTD TKAIIKOW MAIlIWHBI), MpUBEAEHHBIC B Tabuiie 1.

Tabauya 1 — HcxooHvle Oanmbie 05 pacuéma y0eibHo20 pacxood

1-1i 3aBog | 2-1 3aBOJ,
Ilokaszareinn By Tkankux mammH
1-i1 2-i1 3-i 4-i1
[Ipon3BoaAUTEIbHOM TKAIIKON MAIIIUHEI /1,
POHSBOL . 50 40 60 90
M-/
O0BEM MPOU3BOACTBA TKAIIKMX MAIITHH 32 4 3 4 5
onpeaenEHHbIN MEPUOJT g, IIT.
Pacxon Metaiuia Ha KaXK VIO TKAIIKVEO
A FYIO TRAUKyY 60 30 60 70
MAaIlIUHY M, KT

3aoaua 8



Ha ckonbKo MpoLeHTOB MOKHO YBEIMUYUTH BBITYCK MPOIYKLUUU TP HEU3MEHHON
MoTpeOHOCTH B Marepualie, eciiu Kod(DPUIIMEHT UCIOIb30BaHus B 0a30BOM IepHojie
paBeH 75 %, a B miaHoBoM — 80 %? Cuurtarh, YTO MOJE3HBIM PACXOH SBISETCS

BEJIMYUHON HEU3MEHHOMU.

3aoaua 9
MarepuanpHbie 3aTpaThl Ha IPOW3BOACTBO W3IENHS COCTaBIsAOT 60 pyo.,
cebecroumocth paBHa 80 py0. OmpenenuTh MaTepHAIOEMKOCTh HU3JCIHS M JaTh

XApaKTCPUCTUKY NTPUMCHCHHUSA 3TOTO IMOKA3aTCJIsI HA OTPACIICBOM YPOBHCE.

3aoaua 10
OrnpenenuTs YUCTYIO0 MacCy AETalIH, €CJIU U3BECTHO, YTO HOpMa pacxoa paBHa 11

KT, a pacXoHblii kosddunuent 125 %.

3aoaua 11

IIo necsartu QJICKTPOCTAaHIMAM U3BCCTHLI CIICAYIOININC TAHHBIC!

Tabauya 2 — HcxooHvle Oannbvie 015 pacuéma y0enbHo20 pacxooa moniuead

I'ooBo pacxon yCIIOBHOTO TOTUIMBA HA
DIEKTPOCTAHLIUH/ Ormyck OTITYILEHHYIO 3JIEKTPO3HEPT U0, T
e ot
A, TBIC. DakTHYECKHii a1 000 kB
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 59430 38 140 0,6
6 54 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115 468 0,8
9 54 620 23 840 0,4
10 167 113 93 451 0,65

Onpenenuts KaXX10M JIEKTPOCTAHIIUMH yAeJIbHBIN pacxo/ ToruuBa Ha 1 000 kBT-u
OTMYIIEHHON JJIEKTPOIHEPTHUU M SKOHOMHUIO (TIepepacxo1) TOIUIMBA Ha TOJIOBOM OTITYCK

QJICKTPOSHCPIUH.



3aoaua 12

JIBa mpeanpusATys BhIITYCKAOT OJJMHAKOBOE KOJIMYECTBO aBTONMOKphIEK. OOuit
pacxoj] pe3uHbl Ha IPOU3BOJICTBO ABTOMOKPBILIEK Ha nepBoM mpeanpusatuu — 1 200 T.
IIpu sTom motepu pe3uHsl cocTaBissoT 15 % oT umcrtoro pacxoma. Ha BTOpom
NpEeaNpUATUU OOIIMI pacxoi pe3uHbl Hke Ha 50 T, a YMCThI — MeHblIe Ha 5 % 1o
CPAaBHEHHUIO C COOTBETCTBYIOLIMMH MOKa3aTEIsIMU MepBoro npeanpustuss. CpaBHUTH

KO3(PHUIHMEHTHI TOTEPh PE3UHBI HA ATUX MPEATIPUATHSIX.

[ToBBILIEHHBIN YPOBEHB

3aoaua 1

OO0muit pacxoa MeTalIa Ha MPOM3BOICTBO NapTuu netaneit — 60 1. [Ipu sTom norepu
coctaByAlOT 15 % obmero pacxona. B pesynbrare MeponpusiTvii o MOJIepHU3ALUN
IIPOM3BOJICTBAa a0COJIIOTHAs BEJIMYMHA TOTEpPh MeTalia CHU3UTCA Ha 15 T (00BéM
NPOU3BO/ICTBA M YUCTHIA pacXo/ METaJlla Ha OJHO U3/IeIie He yMeHbIIauCh). CpaBHUTH

K03 (HULIMEHTHI UCIIOJIB30BAHMS METAILIA JIO M TIOCIIE MOACPHU3AIIIH.

3aoaua 2

[Ipon3BOACTBO MOXET OBITH OCYIIECTBIIEHO ABYMSI TEXHOJOTMSMHU: IPU HEPBOU
—YUCTBIA Pacxof dJEKTpOdHepruu cocrtaiseT 750 kBT-4, moTepu 31eKTPOIHEPTUN —
30 % dyucToro pacxoja; Apyras TEXHOJIOTHS MPEIOoJiaraeT yBEJIUYEHUE YUCTOTO U
obmrero pacxonaa snekrposHeprun Ha 110 kBty mo cpaBHenuto ¢ mepBoil. Kakas

TCXHOJIOTUA BbI'OAHCEC C TOYKHU 3PCHUS COKpAIICHUA HOTCpB?

3aoaua 3
Onpenenute NPUMEPHBIA pa3Mep SKOHOMHHM MeTalla B OJHOW U3 OTpaciieu
MAILIMHOCTPOEHUS, €CJIM U3BECTHO, UTO B 2011 roay e€ npennpusitus npousseayT 120 Thic.

MAIINH CO CPEHUM YJIEIbHBIM PACX0/I0M METAJUIA HA MAaIUUHY 2,2 T.

Tabnuya 3 — Hcxoownvie OanHble 015 pacuéma pamepa 3KOHOMUU Memaula

HaumeHnoBanue Koaddumment
Yucras macca BenuuuHa 0TX0/10B,
HICIIOJIB30BAHHOIO TIOJIC3HOTO .
0 JleTajiei, Kr KT
MeTaJijIa HCITOJIB30BaHus, %0
YyryHHOE JIUThE 75 2 200 900
CranpHOE TUTHE 70 1 000 480




Crab:

- JINCTOBAs 68 500 300
- IPYTKOBast 74 425 120
- B CJINTKAX 72 490 140
bponza 90 35 4

CHuHCOK JINTepaTyphbl, peKOMEHAyeMblii K MCI0JIb30BAHUIO M0 IaHHOH TeMe
OcHoBHasl JiuTeparypa:
Kynpun, b. U. DnekrpocHabkeHre MPOMBINIICHHBIX peanpusatuii: yuaeo. / b. Y. KynpuH. -
M. : Uurepmet Unxkunupunr, 2005. - 670 c.

Betomkun, A. T'. IIpomecchl u anmapathl 3alIUTHI OKPYIKAIOIIEH cpepbl : yued.mocooue / A.
I'. BeromkuH. - M. : Bricur.mxk., 2008. - 639 c.

JonosHuTeILHAS IUTEpATypa:

Cadponos, B. C. TexHosnoruueckue npo0eMbl OXpaHbl OKPYKAIOIIEH CPeIbl B
XUMH4YecKoi nmpombiniuieHHocTH [ Tekcer] : yue6. mocobue / B.C. Cadponos, I'.51.
boromomnosa, H.B. ®unaesa. - Kyiiosmmes : Apuar. us-t, 1981. - 116 c.

Bbackakos, A. I1. HetpagunmonHbie ¥ BO300OHOBIIsIEMbIE HCTOYHUKH dHEpruu [Teker] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTCKass OMOJINOTEKA OHIIANHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTaJIOT aCCOIUAIINH JJIEKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiTOe 0OpazoBaHue

TEMA 2. TEXHUKO-TEXHOJIOIT'HTYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCO3HEPI'OCBEPEKEHUSI.

HpaKaneCKoe 3aHsTHE 5. HOpMHpOBaHI/Ie pacxoaa 1 IyTH IKOHOMUHA METALJIOB U
CIUIaBOB B IPOMBIIIVICHHOM ITPOU3BO/JCTBE
Heﬂb 3AHATHA: U3YUUTHb TCOPETUUCCKHUEC ITOJTOKEHUA 110 TEMEC 3aHATUAA.

3HaHus U yMeHuUs1, NpuodpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(popMupyeMbIX KOMIIETEHIMH

Kon, popmynmuposka | Kox, popmynupoBka [Tnanupyembie pe3yabTaThl O0ydeHUs 10
KOMIIETEHIIUU HWHJMKaTOpa TUCHUILTHHE (MOYJTIO), XapaKTepHU3YIOIne
sTanbl OPMUPOBAHUS KOMITETEHITHH,



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

WHJIMKATOPOB

K-1 Crnioco6en | TTK-1 N/I-1 | IloporoBbliii ypoBeHb
pa3pabarbIBaTh paspabaTbIBaeT MIOHMMAET MEPOIPUATHUS MO ONTUMHU3ALUU
MEPOIPUSITHS 1O | MEPOIIPUSTHUS MO | TEXHOJIOTUYECKUX PEKUMOB MPOU3BOACTBA
COBEpPILIEHCTBOBAHUIO | ONTUMM3ALUN napQroMepHO-KOCMETUYECKOMN POTyKIIH;
TEXHOJIOTUYECKUX TEXHOJIOTUYECKHUX IloBbIlIEHHBII YPOBEHD
IIPOLIECCOB PEXUMOB MIOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha po(hecCHOHATLHOM YPOBHE MEPONPHUSATHUS
napdromepHo- naproMepHo- 0 ONTHUMH3AIUN TEXHOJIOTHIECKUX PEIKUMOB
KOCMETHYECKOI KOCMETHUYECKOI MIPOU3BOJCTBA Map(hIOMEPHO-KOCMETHIECKON
MPOTYKITUN MPOYKITUI MIPOAYKIINY;
IK-1 NJ/1-2 | IloporoBblii ypoBeHb
OCYILIECTBIIAET paspabaTbIBaeT MEPONIPHUSATHS 10
OpraHu3aluio ONTUMHU3AINH TEXHOJIOTHUECKUX PEKUMOB
pa3paboTKu  HOBBIX | MPOU3BOACTBA MAap(PIOMEPHO-KOCMETHUECKOM
peLenTypHO- MPOAYKLUY;
KOMIIOHEHTHBIX IloBbIlIEHHBIN YPOBEHb
peleHui pa3pabaTbIBaeT MEPONIPUATHS HA
napdroMepHo- podecCHOHATEHOM YPOBHE IO ONTUMH3AIIUU
KOCMETHUYECKOI TEXHOJOTMYECKHX PEKUMOB IPOU3BOJICTBA
IPOAYKLIUN nap(roMepHO-KOCMETHYECKOW IPOTYKIUH;
[IK-1 NJ-3 | Iloporosslii ypoBeHb
pa3pabaTbIBaeT MPUMEHSIET METO/IbI Pa3pabOTKH
IPEUIOKEHUS M0 | MEPONPHUSTHS IO ONTUMU3AITUI
MOJIEpHU3ALIUN TEXHOJOTMYECKHUX PEKUMOB POU3BOICTBA
TEXHOJIOTUYECKON nap(roMepHO-KOCMETHYECKON MPOAYKIINH;
JTuHAM pon3BoACTBa | [loBbIIIEHHBI YPOBEHB
napgpromMepHo- po¢eCCUOHATILHO BIIaJICET
KOCMETHUYECKOI METOJIaMU pa3padOTKH MEPOIIPHUATHS 110
MPOIYKIIUH ONTUMHU3ALMH TEXHOIOTMUYECKUX PEKUMOB
IIPOU3BOJICTBA NapPIOMEPHO-KOCMETUYECKOI
MPOAYKINH;
MK-2 Crnocoben | ITK-2 N/I-1 | IloporoBblii ypoBeHb
OpraHu30BaTh aHAJIM3UPYET MMOHUMAET METO/Ibl aHAJIN3a KaYeCTBA ChIPbS U
KOHTpPOJIb ~ KayecTBa | KAUeCTBO ChIPbS U | MaTepuasoB, NoiaypaOpuKaToB U
IPOAYKIIMM HA BCEX | MaTepHasoB, KOMIUIEKTYIOIUX U3AEIUN
CTa/IUAX nonypadbpukaroB  u | [loBbIllIeHHBbIH YPOBEHb
IIPOM3BOJICTBEHHOIO | KOMILJIEKTYOLIUX MMOHUMAET METO/Ibl aHAJIN3a KaYeCTBA ChIPbS U
mporecca W31 Ha | MaTepuasoB, MoyrypabpuKaToB U
COOTBETCTBUE KOMIUIEKTYIOIUX U3/I€JIUI Ha COOTBETCTBUE
TpeGOBaHUAM TpeOOBaHUSM HOPMATUBHOW JOKYMEHTAIIUN
HOPMAaTUBHOM
JIOKYMEHTAlLIUU
[IK-2 NJ-2 | Iloporosslii ypoBeHb
OCYILIECTBIISET OCYUIECTBIIIET BHEAPEHHE HOBBIX METOJ/IOB
BHEJIPEHHE  HOBBIX | TEXHMYECKOTO KOHTPOJIS

METOJIOB M CPEACTB

IHoBbIlIEHHBIH YPOBEHb




TCXHUYCCKOI'O OCYHICCTBIIACT BHCAPCHUC HOBBIX MCTOJ0OB U

KOHTPOJIS CPEICTB TEXHUYECKOT'O KOHTPOJISI
[1K-2 N/1-3 | IloporoBbliii ypoBeHb

OCYIIIECTBIISCT MPUMEHSIET METOIbI IPOBEACHUSI UCTIBITAHUNA
POBEICHUE HOBBIX 00pa3IoB MPOIYKIIUH;

ucnbITaHUN HOBBIX W | IloBbINICHHBI YPOBEHb
MOJIEPHU3UPOBAHHBIX | IPUMEHSAET METO/1bl IPOBEICHUS UCIIBITAHUN
00pa310B MPOAYKIIUK | HOBBIX U MOJIEPHHU3UPOBAHHBIX 00pa3lioB

MIPOAYKLUY;

Teopernyeckas yacTb

Hopmuposanue pacxooa wiuxmoewix Mamepuanog 6 TumeiHom npou3eoocmee

B u3nmenusix MammHOCTpoeHHS M MeTamuiooOpaboTku okosno 50 % ToTOBBIX
neTanaei mpeacTaBIsaioT COOOM OTIUBKH.

B nuTeiliHbIX 11€XaX MalIMHOCTPOMTEIBHBIX 3aBOJIOB MOJYyYalOT KaK T'OTOBBIC
J€Talld, TaK U 3aroTOBKH. [Ipr COBpEMEHHON TEXHOJIOTUH JUTEUHOTO MPOHM3BOJICTBA
MOJKHO M3TOTOBJISITH 3aTOTOBKM HYXHBIX (JOPM M pa3MepoB, ONM3KUX K GopmaMm H
pa3mepam roTOBBIX JIeTajen.

Oco0eHHOCTH HOPMUPOBAHUS Pacxo/1a MaTepUasoB i JINTEHHOTO MPOU3BOICTBA
MaIIMHOCTPOUTEIBHBIX MPEANPUITHI CBSI3aHbI C €ro 4eThIpéX(asHbIM XapaKTepoM
(pucyHok 1).
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Pucynok 1 — CxeM [10JIy4eHUS OTIIMBOK




Maccy OTIMBKH, JUTHUKOBOM CHCTEMbl W MPHUOBUIEH OINpPEnessioT ONBITHO-
IPOU3BOJICTBEHHBIM METOAOM. IIpH 3TOM KOJIMYECTBO OJJHOBPEMEHHO B3BEIIMBAEMbBIX
JeTajiel 3aBUCHUT OT MAacCChI Ka)KIOU JIETaJIH.

[IporpeccuBHbIE TEXHOIOTMUYECKUE MPOLIECCHI U3TOTOBIIEHUS JIUTEUHBIX (POPM, 11O
CPaBHEHUIO C CyXUMH IMECYaHbIMH (OpMaMH, UMEIOT 3HAUYNTEIbHYI0 SKOHOMUYECKYIO
apdextuBHOCTh. Tak nMUTEE B (GOPMBI U3 OBICTPOTBEPIACIOMIUX CMECEH TO3BOJISICT
CHU3UTH TpyJ03aTpathl Ha 1 T 1uThs Ha 25 %, Maccy oTauBOK — Ha 10 %, npunycku Ha
MEXaHUYECKYyI0 00paboTky — Ha 50 %.

IloneranpHbple HOPMATHUBBI yrapa Ipy IIaBKE METAJIJIOB 3aBUCAT OT MAapKH CIUIaBa
Y TUIaBWJIBHOTO arperara.

HopmatuBHast 6a3za pacxXogHBIX JTUTEHHBIX MaTEpUAIOB COCTOUT U3 TEXHUKO-
SKOHOMMYECKHMX IOKa3aTelell NMpOou3BOJICTBA JINThA (0ajaHC JUTHS), HOPM pacxoja
METAJUNIMYECKON MKXTHl HA | T TOJHOTO JMTHSI U HOPM pacxojia BCIIOMOraTelIbHBIX
OTHEYTIOPHBIX U IPYTUX MaTepUaoB.

N3mepurenem pacxoia JUTEHHBIX MATEPUANIOB SBIAETCA | T rOJHOrO JUThs, 1 T
KHUAKON cTanu, 1 T oOpabOTaHHOIO JMTHSA, BBHIUIABISEMOIO C IMOMOIIBIO JaHHOM
MOZCJIBHOW OCHACTKHU.

TexHoNOrMYecknii mpouecc ONpEAENeHUs HOPMBI  pacxola COCTOMT U3
CJIEIyIOLIUX JTaIOB:

[1epBblit HTAIl — OMpEIeeHNE MOJIeTaIbHO-CIIEU(PUIIMPOBAHHON HOPMBI pacxojia

CBIPbS Ha U3JIenue 1o hopmye

M a M. + A Al
ML SO L, , (12)
rae M,,.,, — Macca JKHIKOTO MeTajlla Ha U3/IeIIne;
M, ,pni. — Macca TOOHBIX OTIIMBOK;

M ., — Macca IUTHUKOBOM CUCTEMBI;

1 — KOJIMYECTBO OJHOMMEHHBIX JETaJICH B U3CIUM.

BTO[}OI71 9Tall — OMPCACIICHNUEC MACChl MCTAJJIO3ABAJIKH HA U3ACIINC B pa3pe3€ MapoOK

CIUTaBOB 10 GopMyIie
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rae v — ko3 duimeHT, yunTeIBaOMuil Opak aeTajiei;

@b — K03 (HUIIMEHT, yUUTHIBAIOIINI O€3BO3BPATHBIE OTXO/IBI.

Tperuid sTan — onpeneseHue CPEeAHEB3BEIICHHON HOPMBI Pacxo/a IIMXTOBBIX

MaTepHaioB Ha 1 T TOAHOTO JUTHS MO hopmyTie

a v o)

(100 a M Al ) (13)

rae 11,y — T1aH Mpou3BOJICTBA U3/ICINH;

X — yllenbHBIA BeC JAaHHOTO IIUXTOBOI'O MaTepHasa B IIUXTE.
Memoouueckue ykazanus no pac4émy Hopmbl pacxoo0a KOMHOHEHMO8 WUXMbl

Macca metannudeckoi 3aBanku (M) ckiaaabpIBacTCs U3 CASAYIONTUX SJIEMEHTOB:

M=M o+ MM )

rae M, —Macca rOQHON OTJIMBKH, KT
M, , —macca Bcex BO3BPATHBIX OTXOIOB, PUXOIAIINXCS HA OJHY OTIUBKY, KT

M, —Macca 6e3BO3BpATHBIX TTOTEPb.

Maccy metaimmnueckoi 3aBaikd (M) MOXKHO OMNpeneiauTh W IO CIACAYIOIICH

dhopmyne

V=M + M ’ (16)

riae M,,.,, —Macca )XHJIKOTO MeTaljia, 3AJIUTOTO B (POPMBI;

Macca xukoro Merasuia (Kr) BKIIOYaeT:



M =\ +\ +A + N+
, (17)
rae M., —Macca IeTanu 1o YepTEKHbIM pa3Mepam;
M, — Macca MeTasa Ha IPHUITYCKY;
M., — Macca MeTallia Ha JIMTHUKU ¥ IPUOBLIH;
M, — macca OpakOBaHHBIX OTIIMBOK;

M., —macca MeTasia Ha CJIIMBBI, CINIECKHU, 3aJIUBBI.

OOBIYHO BO3BpATHBIC OTXOIAbl H 663B03BpaTHI>Ie IIOTCPU BbIPpAXKAIOTCA B
IMpOoOCHTAX K MAaCCC MCTAJLJIO3aBAJIKU. B sTom ClIydac mMacca METaJJIMYECKON 3aBajIKU

ompeensaeTcs Mo ciaeayroIiei hopmyie

V=1 el uo al hal
=M, *¢ +¢ U

&5 1 ()() 0 e 1 O0) Q) (18)

TJIE @ — BO3BPATHBIE OTXO/IbI (JINTHUKH, IPHUOBLTH, Opak u JIp.), B % K Macce METaJI03aBAIIKH;

b — 6e3Bo3BpaTHBIC MOTEPH, B % K Macce METAIIO3aBAJIKH.

Hopwma pacxoma KOMIOHEHTOB IIMXTHI OTpeessieTcs o Gpopmynam:

a) B COCTaBC MCTAJIJIO3aBaJIKH.

\M 1)
1 .
rae M — macca MeTaJli03aBaliky;
¥; — MIPOIIEHTHOE COJICpKaHME i-T0 KOMIOHEHTa B HXTe (%).
0) Ha | T TOIHBIX OTIIUBOK:
10047 > |
o= .
o (20)

Koa¢ dunmeHnt Bbixoaa rogHoro Juths (B, ) onpeaensercs mo hopmylie



o
B =Gt SH00%,
e \[ ¢ 21)

Bonpocel u 3a1aHus:
ba3oBblii ypoBeHB
I. B uém cyTb METOAMKM OIPEACIICHHs HOPM pPAacxoja JMCTOBOIO

METaJUIONpPOKaTa MpU MHIUBUIYATHHOM U IPYIIIOBOM packpoe?

2.  Omnpenenurte NOPSAOK pacué€ra HOPM pacxojia COPTOBOIO IMpoOKara IpH
MeXaHW4YeCKoi 00paboTKe.

3. Maiite omnpeneneHusi MOHATUN «OTIMBKa», «IIUXTa», «METAJIO3aBATIKAY,
UCTIOIBb3yEMBIX B JIUTEHHOM MTPOU3BOCTBE.

4. Kakume MarepuagbHBIE PECYpChl BXOIST B COCTAaB METAIO3aBAIKH TPU
POU3BO/ICTBE JIUTHIX 3aTOTOBOK?

5. Ilepeunciure OCHOBHBIE BUABI JIUThS U OXapaKTEPU3YUTE KaXKAbIA U3 HUX.

6. Ornpenenure NOPSAOK pacy€Ta HOPM pacxoja MeTauia B JIMTEHHOM
IPOU3BOJICTBE.

7. Kakue cocraBisionue BXOAST B HOPMY pacxojia MeTajla B Ky3HEUHO-

ITAMIIOBOYHOM ITPOU3BOACTBE?

I1oBbIICHHBIN YPOBEHD

1. YTo BXOOUT B MOHATHUE «OTXOJbl M MOTEPU» B KYy3HECUHO-IITAMIIOBOYHOM
npousBoAcTBe? Kak ux onpenenstor?
2. B uéM cyTh METOAMKHA HOPMUPOBAHUS pacxojia MeTajjia Ha U3rOTOBJICHHE

JeTaje Ipyu KOBKE U IITaMIIOBKe?

Cnmcoxk JiMTepaTypbl, pEKOMEHAYEMbIil K HCII0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi IMTEpaTypa:

Kynpun, b. U. DnexrpocHabxkeHne NpoMbIUIeHHBIX peanpusaTuii: yueo. / b. Y. Kynpus. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Ipouiecchl 1 anmapaTsl 3alUTH OKpY>KaroIIen cpesl : yued.mocoodue / A.
I'. Beromkus. - M. : Bercm.mk., 2008. - 639 c.

JlonoJHuTeIbHAS JUTEpaTypa:

Cagponos, B. C. Texnonoruueckre npo01eMbl OXpaHbl OKPYKAIOIIEH cpeibl B
XUMUYECKOH nmpoMbIuieHHOCTH [ Tekct] : yue6. mocodue / B.C. Cadponos, I'.41.



Bboromosnosa, H.B. ®unaesa. - KyiiObiuies : ABuan. us-t, 1981. - 116 c.

backaxos, A. I1. Hetrpanuionssie 1 BO30OHOBIIsieMble HCTOYHHUKH 3Hepruu [ Tekcr] : yueo.
/ A. TI. backakos , B. A. Myn1. - M. : U]l BACTET, 2013. - 366 ¢

HuTepHer-pecypcenl:

1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas 6MOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIN KaTaIOT aCCOIUAIIMH JIEKTPOHHBIX OMOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE OOpa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHE CIIOCOBbI U CPEJICTBA
PECYPCO3SHEPI'OCBEPEKEHUSI.

IIpakTuyeckoe 3ansaTue 6. HopmupoBanue pacxoaa u myTH IKOHOMHH METAJJIOB U
CINIABOB B NPOMBINIJICHHOM NPOU3BOACTBE (IPOAOJ/IKeHHE)

I_[e.m, SAHATHUA: U3YUUTH TCOPETUIYCCKUEC ITOJIOKCHUSA 110 TEME 3aHATHA.

3HaHUs U YMeHUs1, NpUoOpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbI U
(popMupyeMbIX KOMIIETEHUH I

Kon, popmynuposka

Kon, popmynupoka

[Inanupyempie pe3ybTaThl 00yISHHS 110

MPOYKITUH

KOMITETEHIIUN WHJUKaTOpa TUCIHILTHHE (MOJYITIO), XapaKTePU3YIOIINe
sTanbl POPMUPOBAHUS KOMIICTCHITUH,
MHIUKATOPOB
K-1 Crnocoben | I1K-1 N/I-1 | IloporoBbliii ypoBeHb
pa3pabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOIPUATHS IO ONTUMHU3ALIMHI
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUUYECKUX PEKUMOB IIPOU3BOJICTBA
COBEPIIECHCTBOBAHUIO | ONITUMHU3AIINH naphroMepHO-KOCMETUYECKON MMPOTYKIINH;
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX IoBbIlIEHHBIH YPOBEHb
MIPOLIECCOB PEXHUMOB MMOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATBHOM YPOBHE MEPOTIPUSTHS
naphroMepHO- naphroMEpHO- 10 ONITUMHU3AIINHA TEXHOJIOTHYECKUX PEKUMOB
KOCMETHYECKOI KOCMETHYECKOMN ITPOU3BOJICTBA MAPPIOMEPHO-KOCMETHIECKON
MPOIYKIIMHI MIPOTYKIIH MPOIYKIINH;
[K-1 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIISIET pa3pabaTbIBacT MEPOIPUSITUS TIO
OpraHu3aIrio ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MPOM3BOJICTBA MapP(PIOMEPHO-KOCMETHISCKOU
pelenTypHO- MIPOIYKIINH;
KOMITOHEHTHBIX IHoBbIlIEHHBIH YPOBEHb
pelieHui pa3pabaTrbiBacT MEPONIPHUITHS Ha
napgroMepHo- po(eCCHOHAIIBHOM YPOBHE 10 ONTUMHU3AITIN
KOCMETHYECKON TEXHOJIOTMYECKUX PEKUMOB POU3BOACTBA

napProMepHO-KOCMETUYECKOHN POTYKITHH;
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https://openedu.ru/

[TK-1 NJ1-3 | Iloporosslii ypoBeHb
pa3pabaTbIBaeT IPUMEHSET METO/Ibl pa3paboTKU
IIPETIOKEHUS 10 | MEPONPHUATHS IO ONTUMHU3ALUN
MOJIEpHU3aLUU TEXHOJIOTMYECKUX PEKUMOB IIPOU3BOACTBA
TEXHOJIOTMYECKON napQroMepHO-KOCMETUYECKOM MPOAYKIINH;
nuHuY nipousBoacTBa | IIoBBIIEHHBIH YPOBEHb
napQromMepHo- Ipo()e€CCUOHAIILHO BIIAJCET
KOCMETHYECKON METOAAaMHU pa3pabOTKH MEPOIPUSATHS 110
MIPOAYKIUH ONTUMU3ANMH TEXHOJIOTMYECKUX PEKUMOB
IPOM3BOJICTBA MAP(PIOMEPHO-KOCMETUYECKOM
TPOAYKIMH;
ITK-2 Cnocoben | I1K-2 NJI-1 | Iloporosslii ypoBeHb
OpraHu30BaTh AHAIU3UPYET ITOHUMAET METO/Ibl aHAJIN3a Ka4eCTBA ChIPbs U
KOHTPOJIb ~ KAuecTBa | KAUeCTBO ChIPbS U | MaTepHalioB, Moy (}haOpuKaToB U
IIPOYKIIMM HA BCEX | MaTepUaJIOB, KOMIUIEKTYOIIMX U31eIni
CTaausax noinydabpukatoB U | [loBbIlIeHHBII YPOBEHb
IIPOU3BOJICTBEHHOIO | KOMIUIEKTYIOLIUX ITOHUMAET METO/Ibl aHAJIN3a Ka4eCTBA ChIPbS U
porecca U3JIEIUN Ha | MaTepuaios, noyrypadbpuKkaToB 1
COOTBETCTBHE KOMIUIEKTYIOIIMX U3/I€JIUI Ha COOTBETCTBUE
TpeOOBaHUAM TpeOOBaHUSAM HOPMAaTUBHOMN TOKyMEHTAIUN
HOPMAaTUBHOM
JOKYMEHTaLUU
[1K-2 N/1-2 | IloporoBblii ypoBeHb
OCYILIECTBIIAET OCYILECTBIIIET BHEIPCHUE HOBBIX METOIOB
BHEJPEHHE  HOBBIX | TEXHUYECKOTIO KOHTPOJIA
MeTon0B U cpeacts | IloBBIIEHHBIH YPOBEHb
TEXHUYECKOIO OCYILIECTBIIIET BHEJAPEHNUE HOBBIX METOJIOB U
KOHTPOJIS CPEACTB TEXHUYECKOIO KOHTPOJIS
[1K-2 N/1-3 | IloporoBslii ypoBeHb
OCYILECTBIIAET IIPUMEHSET METO/IbI IIPOBEICHUS UCIILITAHUN
IIPOBEICHUE HOBBIX 00pPAa3I0B MPOTYKIUY;
ucnbITaHui HOBBIX U | IIoBBINIEHHBIH YPOBEHb
MOJICPHU3NPOBAHHBIX | IPUMEHSAET METO/IbI IPOBEICHMS UCIIBITAHUI
00pa31oB NPOAYKIMH | HOBBIX U MOJEPHU3UPOBAHHBIX 00Pa31I0B

MIPOAYKIUH;

Bonpocs! 1 3aqanus:

ba3oBbIi1 ypOBEHb

3aoaua 1

Onpenenutb HOPMY pacxo/ia IIMXTOBBIX MaTepUaIoB Ha M3rotoBicHue 20

OTJIUBOK C 001uM 4epHOBBIM BecoMm 800 kr. MicXoaHbIe TaHHBIC:

1. Bec nutHukoB u npuObum — 180 Kr.

2. besBo3BparHble notepu — 3 %.




3.
4.
5.

Bo3sspartnslie notepu — 5 %.

bpak — 2 %.

Peuent mmxTEI:

a) ayryHHbIH 10M — 40 %);

0) craimbHOI J0M — 8 %;

B) UyTyH 3epKajabHbIN — 30 %;

I') IUTEWHBINA KOKCOBBINA 4yTr'yH — 15 %;
1) heppocunuiuit — 2 %;

€) BOo3BpaTHbIe 0TX0bI — 5 %.

3aoaua 2

OnpenenuTs HOPMY pacxoja IIUXTOBBIX MAaT€pUAJIOB HA MapTUIO JeTanei u3 18

IOTYK W BbIXOJ TOAHOTO JIMTbSA, a4 TAKXKXEC JSKOHOMHUIO MATCPUAIIOB B PC3YJIbTATC

BHCAPCHUA OPTaHU3aAIIMOHHO-TCXHHUYCCKUX MCpOHpI/IHTI/Iﬁ Ha OCHOBC CJICAYIOIINX

HCXOOHBIX JAHHBIX:

1.
2.

5.
6.

CyMMapHbIii Y4epHOBOW BEC OTIMBKH COCTABISIET — 820 K.
Bec nutHHKOB ¥ ipuOBLIH — 228 KT.

CocrtaB muxThl (B %):

a) JINTEWHBIN KOKCOBBIN uyryH — 18,0;

0) cranbHol oM — 10,0;

B) ¢eppocuuiumii foMeHHbIi — 0,7,

I') YyryH 3epKajibHbIN — 4,0;

1) 4yTyH JIOM 3€pKaJbHBIA U BO3BpaTHbIE OTXO0bI —47,3;
be3Bo3BpaTHbIe oTepu — 5 %.

bpak nmutes — 4 %.

IIpoune Bo3BpaTHbIie otepu — 3 %.

B pesynbraTe BHEIpPEHHS ~ OPraHU3ALMOHHO-TEXHUYECKUX  MEPONPUSITUI

0e3B0O3BpaTHBIE MOTEPU CHU3UIIUCH 110 4 %, Opak U Mpoure BO3BpaTHbIC OTXOBI 10 5 %,

BEC JIMTHUKOB U npuoObLIeit Ha 20 %.

3aoaya 3

Ornpenenuth HOPMY pacxoja MIMXTOBBIX MaTEpHAIOB Ha | T rOAHOTO JUThA Ha

OTJIMBKY JieTasiel u3 ceporo uyryHa mapku CH20, ncronb3yst 1aHHbIe TaOIUIbI 4.

Tabnuya 4 — Hcxoomvie oanHbie 01 paciéma HoOpMbl pacxooa WUXMOBbIX MAMEPUAIo8



Bapuant

Hoxazarers 1213 14[5]6] 7] 81 9 10
Macca oHOM OTIMBKH, KI' 30140 | 50| 60| 70 | 80 | 90 | 100 | 110 | 120
Macca JTHTHHKOBOJH 8 | 101214 |15/15|16] 20 | 20 | 20
CUCTEMBI, KT
be3Bo3BparHbie 0TX0AbI, %0 1012|1415 16 | 14 15 16 14
Bbpak, % 1 1 2 3 4 5 6 3 4 5
KonuuectBo geraneit, mr 20 | 25 [ 30 | 35|40 | 45| 40 | 40 20 25

[[IuxTa npuHsATa CIEIYIOMIEr0 cOCTaBa, %o:

a) JIUTEUHBIN 4yTyH — 3

0) nepeneabHbIA YyT'yH

0;
—11;

B) 3€pKaJbHBINA UYT'yH — 7;

I') JIOMEHHBIH YyryH — 5;

1) JIOM yTJIEPOJUCTHIX cTaseu — 32;

€) BO3BpAT COOCTBEHHOTO MTPOU3BOJCTBA — 15.

3aoaua 4

Paccuurath HOPpMY pacxolda MHIMXTOBBIX MATCpHUAIIOB OO M IIOCJIC BHCAPCHUA

OpraHn3allMOHHO-TCXHUYCCKUX MepOHpHHTHﬁ, d TaKXXC JSKOHOMHUIO MCTaJlllIa IIpH

npousBoAcTBe 1 000 mrtyk neraneit. Bec kaxaol oTauBku Ha netaib paBeH 400 kr,

0e3B0o3BpaTHbIC MOTEpPH paBHBI — & %, Opak — 4 %. Peuent muxTtsl (B %) npuBeAcH B

TadmIe 5.

Tabauya 5 — Peyenm wiuxmoi 0151 pacuéma HOpMbl pacxooa

Bapuant
HaunmeHoBaHME KOMITOHEHTOB 1 5 3 1 5 6 7 ] 9 10
1. Jluteitnpnii uyryH JI-1 28 | 26 | 20 | 25 | 27 | 25 | 24 | 23 | 27 | 26
2. Jlurelinpiit uyryn JI-2 10| 11 |20 | 15| 11 | 13 | 14 | 12 | 11 | 12
3. llepenenbusiii uyryH [1-1 10 | 10 | 10 | 10 | 10 9 5 8 14 | 13
4. KoBkuii uyryn KU30-6 1 2 1 3 1 3 5 4 7 2
5. JloMeHHbBIN (heppOCHITHITHIA 3 4 3 2 3 5 3 3 3 3
6. JIoM yriepoaucThIX cTajiei 18 19 | 16 | 20 | 18 | 15 | 20 | 31 | 15 | 18
7. CobcTBEHHBIE BO3BpAaTHBIE 30128 1301 25130130 20| 191 24 | 26
OTXOJIbI
Uroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3aoaua 5

OHpGI[eJII/ITB HOpMY pacxoga MIUXTOBBIX MATCPHAJIOB Ha H3TOTOBJICHUC

KOJICHYATOIr'0 Bajla U3 CCPOTro YyryHa. OTauBKa Baja MMPONU3BOAUTCA B 3CMIIIO. Peuent

IIUXTHI IPUBEIIEH B TaOIUIIE 6.




Tabnuya 6 — Peyenm wiuxmot (%)

HawnmenoBanwe Bapuanr

KOMITOHCHTa 1 2 3 4 5 6 7 8 9 10
1. UyryH IuTCeHHBIN 42 | 40 | 41 39 35 37 45 41 46 | 43
2. JIom crampHOI 12,51 14,5 13,5 185 19,5 15,5 | 11,5 | 13,0 | 10,5 | 12,0
3. JloMm 4yTyHHBII
TOKYITHOM 1 BO3BPAT 434 | 434|434 | 40,4 | 434 | 454 | 41,1 | 439 | 41,4 | 42,9
COOCTBEHHOTO
POM3BOJICTBA
4. ®eppocmuii 0909 1 | 1 [12]12]09]08]07] 1
JIOMEHHBIN
5. KoBkuii uyryHn 1,2 (1211|1109 ]09 12|13 ]| 14| 1,1
Hroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
YuCThIi BeC OTIIMBKU, KT 60 65 62 61 63 67 66 31 32 39

JIuTHUKM W TPUOBLIM cocTaBIAIOT 25 % or Beca ommmBku. [lpumycku Ha
MEXaHUYECKYI0 00pabOTKy OTJIMBOK COCTaBIsilOT 8§ % OT Beca TOTOBOW JI€TaJIH.
Bossparnsie norepu — 6 %, 6pak — 5 %.

PaccunraTh 3KOHOMHIO MeTajula OT 3aMEHBI JIUThSI B 3EMIIO OOOJIOYKOBBIM
muTheM. Bec meranu octaBaiicst MpesKHUM. Bec TUTHUKOB U MPUOBLIEH COKPATHIICS JI0
12 % ot Beca OTIMBKH, IPUITYCKA HA MEXAHUUECKYIO0 00pabOTKy COKpaTHUIUCH 10 5 %,

0e3Bo3BpaTHbIe oTepu — 10 2,5 %, Opak — 10 1 %.

[ToBbIIEHHBIN YPOBEHB

3aoaua 1
OnpenenuTs MacCy METAIIO3aBAJIKA HA M3/eNIe A TPU Macce KUIKOTO MeTaslia

paBHoi1 180 Kr 1 cymMMe BceX TEXHOJIOTMYECKUX OTXO/I0B ¥ IOTEPh JUThs He Oosee 21 Kr.

3aoaua 2
PaccuuTaTh BO3BpaT COOCTBEHHOTO IPOU3BOJICTBA JIMTCHHOIO 1IeXa Ha JIeTalb b B
NPOIEHTaX OT META/UIO3aBaJIKH M B Macce MPH HM3BECTHBIX BBIXOJIC TOAHOTO JIUThS

—77 %, TEXHOJOTUYECKUX OTXOAaX M MOTEPSAX paBHbBIX S5 % U Macce aetanu — 3,3 K.

3aoaua 3
OnpenenuTh CTENEHb UCTIOIb30BAHUS CBHIPBS, €CITU U3BECTHO, YTO COJCpPIKAHUE B

HEM YHCTOro MeTaiia coctaBisieT 32 %, a ko3 UIMEeHT BbIX0oAa roIHOTO — 28 %.

Choucox JUTEPATYPHI, peKOMeH}IyeMbIﬁ K HCII0JIb30BAHMIO 10 JaHHOM TeMe
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TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHE CIIOCOBbI U CPEJICTBA
PECYPCOJHEPI'OCBEPEKEHUSI.
INPAKTUYECKOE 3AHATHUE 7. HOPMHUPOBAHUE PACXOJA METAJUIA

HA IMTPOU3BOACTBO ITOKOBOK

I_Iem, SAHATHUA: U3YUUTH TCOPETUYCCKUEC IMOJIOKEHUS 110 TEME 3aHATHA.

3HaHUs U YMEHUs1, IpUoOpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(popMupyeMbIX KOMIIETEHUHH

Kon, bopmynupoBka

Kon, dopmynupoBka

[Inanupyemsbie pe3yiabTaThl 00yUeHUs 110

KOMITETEHIIUU WHJUKaTOpa JTUCIUILTHHE (MOJYITIO), XapaKTepU3YIOIIne
aTarnsl GOpMUPOBAHUS KOMIIETCHITUH,
WH/IUKAaTOPOB
IK-1 Crnoco6en | TTK-1 NJI-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabarbiBaeT [IOHUMAET MEPOIPUATHS 10 ONTHMHU3ALUN
MEPOIPUSITHS 1O | MEpOIIPUSTHUS M0 | TEXHOJIOTUYECKUX PEKUMOB MPOU3BOACTBA
COBEPILIEHCTBOBAHUIO | ONITUMHU3ALINH napProMepHO-KOCMETHYECKOH TPOTYKITHIH;
TEXHOJIOTUYECKUX TEXHOJIOTUYECKHUX IloBbIlIEHHBII YPOBEHD
IIPOLIECCOB PEXKUMOB MMOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha po(decCHoHaTbHOM YPOBHE MEPONPUSATHUS
napdromepHo- napdroMepHo- 10 ONTUMH3ALNAU TEXHOIOTHYECKUX PEKUMOB
KOCMETHYECKOM KOCMETHYECKOMN MPOM3BOCTBA MapPIOMEPHO-KOCMETHIECKOM
MPOIYKIIUHU NPOIYKIIUA MPOIYKILIAU;
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https://openedu.ru/

IK-1 N/I-2 | IloporoBbliii ypoBeHb
OCYILIECTBIIAET pa3pabaTbIBaeT MEPOTPUSATHS 1O
OpraHu3aInio ONTUMHU3AIHNH TEXHOJIOTHUYECKUX PEKUMOB
pa3paboTKH  HOBBIX | MPOM3BOJICTBA MAapPIOMEPHO-KOCMETHIECKOI
peLenTypHO- MPOAYKIUY;
KOMIIOHEHTHBIX IloBbIlIEHHBIN YPOBEHb
peleHHi pa3pabaTbhiBaeT MEpPOIIPHUATHS HA
naproMepHo- poecCHOHALHOM YPOBHE TI0 ONTUMH3AIUN
KOCMETHUYECKOI TEXHOJOTHYECKHX PEKUMOB IMPOU3BOICTBA
IPOAYKLIUHT nap(QroMepHO-KOCMETHYECKOW IPOTYKITUH;
[K-1 NJ-3 | Iloporosslii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOIbI pa3pabOTKU
NPEUIOKEHUS 10 | MEPONPUATHUS IO ONTUMU3ALNH
MOJIEpPHU3ALIUT TEXHOJOTMYECKHUX PEKUMOB IPOU3BO/ICTBA
TEXHOJIOTMYECKON nap(roMepHO-KOCMETHYECKON MPOAYKIINY;
JMHAM por3BoAcTBa | [loBbIIIEHHBI YPOBEHB
napgpromMepHo- npo¢eCCUOHATBLHO BIIaJICET
KOCMETHUYECKOI METOJIaMU pa3pabOTKH MEPOIIPHUATHS 110
IPOAYKLIUHN ONTUMHU3ALMH TEXHOJIOTMUECKUX PEKUMOB
MIPOM3BOJICTBA NapPIOMEPHO-KOCMETUYECKOI
IPOAYKLIMHY;
K-2 Crnoco6en | ITK-2 NJI-1 | IloporoBwlii ypoBeHb
OpraHu30BaTh aHAJIM3UPYET IIOHMMAET METO/bl aHAJIN3a KaueCTBA ChIPbsI U
KOHTPOJIb ~ KayecTBa | KAUeCTBO ChIPbS U | MaTepuasoB, NoiaypaOpuKaToB U
IPOAYKIIMM HA BCEX | MaTepHasoB, KOMIUIEKTYIOIUX U3AETUI
CTaJIusIX nonypabpukaroB  u | [loBbIIEHHBII YPOBEHb
IIPOU3BOJICTBEHHOIO | KOMILJIEKTYIOLINX IIOHMMAET METO/bl aHAJIN3a KaueCTBA ChIPbsI U
mporecca 171631 (0117 Ha | MaTepuasoB, MoaypadpUKaTOB 1
COOTBETCTBUE KOMIUIEKTYIOIUX U3/I€JINIl Ha COOTBETCTBUE
TpeGOBaHUAM TpeOOBaHUSM HOPMATHUBHOW JOKYMEHTAIIUU
HOPMAaTUBHOM
JTIOKYMEHTALIUU
[K-2 NJ-2 | Iloporossblii ypoBeHb
OCYILIECTBIISAET OCYUIECTBIIIET BHEAPEHHE HOBBIX METO/IOB
BHEJIPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS
MeTo0B U cpeAcTB | IloBbIlIEHHBI YPOBEHb
TEXHUYECKOTO OCYLIECTBJIIET BHEJPEHNUE HOBBIX METOAOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO KOHTPOJIS
[K-2 NJ-3 | Iloporossblii ypoBeHb
OCYILIECTBIISAET MIPUMEHSIET METO/IbI TPOBEICHUS UCTIBITAHUI
IIPOBE/ICHUE HOBBIX 00pa310B MPOYKIUH;
ucnbiTaHui HOBBIX U | [loBbINIEHHDBII YPOBEHb
MOJIEPHU3HUPOBAHHBIX | IPUMEHSIET METObI IPOBEICHUS UCIIBITAHUI
00pa310B MPOAYKIHUU | HOBBIX M MOJEPHU3UPOBAHHBIX 00pa3lIoB

MPOIYKIIHH;




TeopeTnyeckasi 4acTh

IIokoBKM M IITaMIIOBKH IMOJIYy4arOTCA HYTéM AaBJICHUA MCTAJUIa B TOPSYCM HJIN

XO0JIOAHOM COCTOAHHHU HA PA3JIMIHOM KY3HCUYHOM O60pyI[OBaHI/II/I.

OcHOBHBIE 3TaIlbl TEXHOJOTHYSCKOTO mnponecca MnoJrydCHusd ACTaJIn U3 ITOKOBKH

WJIA HITaMITIOBKHW IPEACTABJICHBI HA PUCYHKC 2.

W CXOMHbIH TonyueHue HsrorosneHue O06paboTKanmOKOBKHU
Marepua 3arOTOBKH HIOKOBKHIIPHIIT nim
TaMITOBKE IITAMIIOBKMBMEXaHU
YECKOMIIEXCHITOTYY

PI/ICYHOK 2 — OCcHOBHBIE 3TaNbl TEXHOJIOTHYECKOTO nponecca 1noJiyucHus A€Tajii nu3

IMIOKOBKH HWJIK IITaMIIOBKH

ITpu onpeneneHun HOPM pacxo/ia MeTalla B Ky3HEUHO-IIPECCOBOM ITPOU3BO/ICTBE

HUCXOIHBIMHU JAHHBIMU ABJIIFOTCA: KOHCTPYKTOPCKO-TCXHOJIOTUYCCKAA NOKYMCHTAIUA:

I'OCTs1, OCTsl, HOpMBI, TY; HOpMATHBBI TEXHOJOTMYECKHX MOTEPh; TaOJIHUIIBI

pa3MepOB KaHABOK U IITAMIIOBOYHBIX YKJIOHOB IIPH LITAMIIOBKE; IIPEUCKYPAHTHI LIEH Ha

MCTaJJI.

OmnpeneneHre HOPMBI pacxoja MeETala HAa WU3TOTOBIIEHUE JAeTaliel CBOOOHOM

KOBKOM WJIM IITAMIIOBKOW 3aKJIFOYAETCAd B Pacu€Te pa3MEPOB U MACChl HCXOJHOMU

3aroTOBKH.

B HOpMY pacxola MCTallla IIPH O3TOM BKIIIOYAIOTCA MacCCa IIOKOBKH HIIHA

MITAaMIIOBKH, a4 TAKXKC 3arOTOBUTCJIBHBIC U TCXHOJIOTHYCCKHUC OTXOAbI MCTAaJljia.

Ho =M +M  +M +M

rae M, — Macca IOKOBKH;
M, —Mmacca 3aroTOBHTEIIbHBIX OTXO0JI0B WIIH ITOTEPh METallIa,
M, , — Macca TEXHOJIOTHYECKHUX OTXOJIOB IPH KOBKE MJIU IIITAMITOBKE;

M, — macca MeTania, TepAEMOro Ha yrap IpH HarpeBe 3aroTOBKU.

Macca MokoBKH onpejensercs no Gopmyie

(22)



M =M +M +M +M

e b

: (23)

rie M., — Macca yepTExHON (YUCTON) ETAIIH;
M, — Macca MeTasIa Ha IPUITYCKY;
M,,,, — mMacca MeTasuia Ha JOIYCKH;

M, — macca MeTaiia Ha HaITycK, €CJTU OH MPETyCMOTPEH TEXHOJIOTUMUECKIM ITPOLIECCOM.
Hopmuposanue pacxooa memania npu c60000H0I KOBKe

HcxomHpIME 3arOTOBKAMHM TMPU HM3TOTOBJICHUM JIeTalied METOJ0M CBOOOIHOM
KOBKH MOTYT CIIY>KUTh:

a) CTAJIbHBIC CIIUTKH;

0) mpoxar.

Ecnm wcxomHOW 3aroToBKOW CIY)KHT CIUTOK CTaldd, TO OOBEM CIHTKA,
HEO0OXOMMOTO JJIST U3TOTOBJICHHUS JACTATH METOJIOM CBOOOTHON KOBKH, OIIPEACIISICTCS

o ¢popmyJe

g (24)

rae V,— 00bEM MOKOBKH;
Vups. — 00BEM 00pyOaeMoii NPUOBLITLHOMN YacTh CIIUTKA, paBHBIH 2025 % Macchl CIUTKA;
Vo — 00bEM 00pyOaeMoii TOHHOM YacTH CIMTKA, paBHBINA 5—7 % MacChl CIIUTKA;
Vo6p. — 00bEM MeTanna Ha 00pyOKY;
V,— 00bEM MeTalIa Ha BEICEUKH (BBIAPHI);

V,.— 00BEM MeTanna Ha yrap (3aBHCHUT OT CIIOcO0a Harpesa).

Macca cnuTka (Kr) pacCuMTBhIBACTCSI YMHOKEHHUEM €ro o0bEMa Ha MIIOTHOCTh

MeTajlia:

(] 11
Y o

[ O0C) (25)



IJIe ¢ — IIIOTHOCTh METAILIA, T/CM>,

Ecnu U3 cimTka U3roToBIISIETCS OJIHA IIOKOBKA, TO HOPMa pacxojia Meraia (Kr)
OyJIeT paBHA Macce CIUTKA!

I =M

]2 ] °
/ (G

(26)

Ecnmu u3 ciimTka M3rotaBinBaeTCs HECKOJBKO OJIMHAKOBBIX IIOKOBOK, TO HOpMa
pacxojia Ha OJHY JICTaJlb ONPEACISIeTCS:

Mo
1, =",

/1 (27)
TAC 71 — YUCJIO ITIOKOBOK.

MeToaoM KOBKHM JE€Tajdd 4Yallle BCEr0 H3rOTaBJIMBAIOTCA M3 IIpoKara. HopMa
pacxoaga METaJllia B OTOM CJIydac CKIaaAbIBACTCA U3 MAaCChI TEXHOJIOTMYECKOM 3arOTOBKHU
X 3aroTOBUTCJIBHBIX OTXOJ0B.

H =M + M .
| (28)

rae M,,. — Macca 3arOTOBKH;

M, ,, — Macca 3aroTOBHUTEIIBHBIX OTXOJIOB HAa 0OPYOKH KOHIIA MPYTKa, HA CTPYKKY
pu 00pe3Ke HE KPAaTHOCTh MPYTKA.

Maccy 3aroToBKH OINpPEAEISIOT 1Mo Gpopmysie

| l
Wm  wucnonszyror gt |/ — o ~ pacuéroB bopMyIb (29)

TadnMuIb! 7. [ OO0

Tabnuya 7— Dopmynv 011 pacuéma Maccol 3a20MOBKU 8 3ABUCUMOCTIU O 8UOA MAMEPUATA

Marepuan ®dopmyna pacuéra O6o3HaueHus
1 2 3
Jlucr, neHra wim a>h Ay M — macca, xr;
rosoca V=

10° a, b — mnomanw ceuenus

Marepuana, MM,

L — nnvna nucra, JIEHTHI WK
TI0JIOCHI, MM;

¢ — WIOTHOCTh MaTepuaa, r/cM?;
10° — nepeBoHO# KOA(PPUIMEHT.
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1 2 3
KBazgparHblii P oA oy a’ — oAb CEUeHNUS, MM
TIIPYyTOK o 10
Kpyraslii npyTok 1 07854 5 A wy

|
[0
IlecTUrpaHHEbIi o = INOO ST S? — pazMep O KITF0U, MM,
IPYTOK 1= n
Tpy6a 085 o - d T g ] 0,7854(x2-d2) - mromans
U = " | matepuana, Mmm2.

OO0BEM TEXHOJIOTUIECKOM 3arOTOBKHU CKJIA/IBIBACTCS U3 CIIEIYIONINX AJIIEMEHTOB:

o=+ P+ +]
| (30)
rae V, — 00bEM OKOBKH,
Vo6p. — 00BEM MeTaILIa Ha 00PYOKH;
V,— 00b€M MeTasia Ha BBICCUKH (BBIIPHI);
V, — 00BbEM MeTana Ha yrap (3aBUCHUT OT CIIOCO0a Harpesa).
O06BEM IOKOBKH (CM?) PacCUNTHIBACTCS:
Vv =V +V +V  +V
€2y

rae Vy — o0bEM roToBOM AETaNU MO YEPTEXKY;
V.p.— 00BEM METaNIa HA IPHUITYCKH;
Voon.— 00BEM MeTaJIA HA AOIMYCKH;

V, — o0BEM MeTasia, UIyIIero B HaITyCK.

[TpakTrueckn O00BEM TIOKOBKH OMpEACNsAeTCS TakKuM OOpa3oM: TOKOBKa
pa3bmpaeTcsi Ha TeoMeTpudeckue QUrypel, 00BEM KOTOPBIX OINPEACTSETCS 10
COOTBETCTBYIOUINM (hopmMymam.

Pa3mepbl npunmyckoB M JONYCKOB PErIAMEHTHPOBAHBl T'OCYAAPCTBEHHBIM
crangaproMm. Ilpu cBOOOJHON KOBKE Ha MOJIOTax MNPUIYCKHM Ha MEXaHHYECKYIO

00paboTKy ONpeIeNIOT TaK:




HA MOJWUHY NOKOBKU Ulu ouamemp nokoexu (/)

d, =0.060,{ +0.0017/ +2.X: (32)

Ha Onuny noxoexu (L)

d. =008 7400027 +10 (33)

[Ipn cBOOOIHOI KOBKE Ha Mpeccax MPUIYCKA HAa MEXaHUYECKYI0 00padOTKy
OIPENETSAIOTCS TaK:

HA MOAWUHY UIU ouamemp nokosku (/1)

d =006 1400027 +23; G4

Ha OnuHy noxoexu (L)

d. =0.05.7+0.05/ +206. (35)

Jlomycku Ha Ky3HEUHYI0 00pabOTKy (MM) MpU U3TOTOBJICHUH JIeTajell KOBKOM Ha

MOJIOTaX MOKHO ONPEIENSTh 10 CIETYIOIIUM (POpMYIIaMm:

HA MOJIWUHY NOKOBKU U Ouamemp nokoexu (/)
& g = 0,028 + 0,004L +0,5; (36)
Ha Onuny noxoexu (L)
% @ = 0,031+ 0,003L +1,2. (37)
Ilpeoenvrulii ouamemp unu moawuHa NOKOBKU

=0+ 9, % g (38)

IIpeoenvuas onuna nokosxku L

L, =L+®; " g (39)



[Mocne onpenenenust 00bEMa TOKOBKU PACCUUTHIBAIOT COCTABIISFONINE DIEMEHTHI
OTXO/IOB.
O6BEM 06pYOOK 3ar0TOBKH (CM>) paCCUUTHIBAETCS:
1) as IpsSMOYTOJIbHBIX CEUCHUI:

a) MpHU KOBKE MO MOJIOTOM

" =0.30b" A

(40)
0) npu KOBKE MO/ PECCOM
I =0.20h A
(41)
rjie b — mupuHa 3aroTOBKH;
h — BBICOTA 3aTOTOBKHU.
2) Ay MWIMHAPUYECKUX CEUCHUM:
a) MPHU KOBKE MO MOJIOTOM
| =023 {
(42)
0) mpu KOBKE T0JT IPECCOM
V=021 .
. (43)

JIyis ompeneneHuss 0TX0JA0B Ha 0OpyOKYy MOXHO BOCHOJIB30BaThCS JaHHBIMU
TaOIuIb 8.

Tabnuya 8 — Opuenmuposounvie 3Ha4eHUs OMX0008 HA yeap u 06pyoKu npu
HONYYeHUU HOKOBOK

[Torepu MeTaina ot

Tun nokoBoK o
MacChl TIOKOBKH, %

1 2
['myxue dhnaHIbl, TUIACTUHBI, KYOUKH, OPYCKH 1,5-2,5
@dmaHIbl C OTBEPCTHUEM, XOMYTHI, ITOJIBECKHU, TAUKU 2,0
Kompia 2,5

I'mankue Bajbl, BUIKH 5,0-7,0
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Banel v BAIMKH ¢ OTHOCTOPOHHUMH YCTyIIAMU UIIHA 7,0-10,0
(baaHmamMu, OONTHI, IIITOHKU, TPABEPChI

Banel 1 BaIMKH ¢ ABYXCTOPOHHUMM YCTYIIAMU WU 10,0-15,0
OOpTHKAMU, IIIUHJIEIIH, CEPbI'M, CKOOBI

["aeuHbIC KJIFOUH, TOKOBKH THUIIA IIIATYHOB 15,0-18,0
Peruaru ciaoxHbI€ MIaTyHbI, KPUBOIIHUIIBI 18,0-25,0
KoneHuartsie Babl, pelyaru 25,0-30,0

OO0BEM BbICEUKH (BBLAPHI) IPU 00PA30BAHUN OTBEPCTHS B MOKOBKAX 3aBHCHUT OT
croco0a U3roTOBJIEHUS IOKOBOK.

Eciy mpuMeHseTcs IPOLIMBKA € MOAKIAIHBIME KOJIBLAMH, TO 00BEM BEIIPHI (CM°)

I ={05+0.6 k", A (44)

r1e d,, — AMaMeTp IPOIIUBKH;

h — BBICOTa MPOIIMBAEMO 3aTOTOBKH.

Ecnu npumensiercs mpommBka 0€3 TOAKIATHOTO KOJbl[a € KAHTOBKOMU

MPOIIUBAEMOM 3arOTOBKH, TO OOBEM BBIIPHI HAXOAUTCS CICAYIOIINM 00Pa30M:

Vo=015+0204-..
' (45)

O6béM moTeph Merauia Ha yrap (cM’) 3aBHCHT OT crmocoba Harpesa U

OIIPCACIIACTCA TaK!:

all” +1

1O0) . (46)

rIe v — MoTepH MeTayia Ha yrap, % K Macce 3arOTOBKY;
Vogp. — TIOTEpU Ha 00pyOKH, Ha OOJOM NpH INTAMIOBKE M BBICEYKE, €CIIM OHU

HUMCHOTCHI.



3HaueHue K03 (UUMEHTa v 3aBUCUT OT criocoba Harpesa (Tabmnuia 9).

Tabnuya 9 — 3nauenus kosppuyuenma v 6 3asucumocmu om cnocoba Hazpesa

[Torepu 3a oguH
Crnioco0 HarpeBa HarpeB JJIs 3arOTOBKH
W3 CTaju
Harpes B kamepHO# nieun ¢ HEPTIHBIM OTOIUICHHEM 2,5
Harpes B MeToguueckoi neuu ¢ HeTAHBIM OTOIJICHUEM 2,0
Harpes B kamepHOI ra3oBoi meuun 2,0
HarpeB B MeToqnueCcKOM ra30BOM MEYU 1,5
HarpeB B neun ¢ BOCCTaHOBUTEJILHOM CpeIon 0,1
DJIEKTPOHATPEB MIEYHOM 1,0
DJIEKTpOHArpeB KOHTAKTHBIM 0,25
NHayKuMOHHBIN HATPEB T.B.4. 0,2
Harpes B pacmiaBax coJjieii 1 METalIOB 0,1

IIpy MeNnKOCEpUHOM U €IMHUYHOM IIPOU3BOJACTBE HOPMY pacxoda MeTajuia Ipu
U3rOTOBJICHUM JETajlell KOBKOM pPAacCUUTBHIBAIOT C IPUMEHEHUEM YKPYITHEHHBIX
KO3 (ULIMEHTOB, XapaKTEPU3YIOMIMX OTXOJAbl M MOTEPU MeTalila B Ky3HEYHOM U

3aroTOBUTCJIBHOM II€Xax:

H =M s .
! "" o 47)

riae M,,. — Macca TeXHOJIOTHUECKOM 3arOTOBKH, KT
K., — K02 dULIHEHT 3arOTOBUTENBHBIX TIOTEPh, XapaKTEPU3YIOIIUX OTXOAbI METAJIa

IIpH PC3KEC 3arOTOBOK.

(48)

riae M, — macca IMOKOBKH,
K, — k03 pULIMEHT TEXHOIOTUYECKUX OTXO/I0OB MPU KOBKE B 3aBUCUMOCTHU T'PYIIITHI

CJIOKHOCTH U crioco0a IMpOU3BOACTBA.

3nauenne K, muis cBOOOIHOW KOBKM JAIOTCSA B CIIPAaBOYHHMKAX MO 12 rpymmam

MOKOBOK. YacTh u3 HUX npuBenieHa B Tabmure 10.



Tabauya 10 — 3nauenus koaghpuyuenma mexHoiocUYeCcKUx omxo008 npu Kogke

No
TPYIIIIBI By nokoBOK, U3roTOBIISIEMBIX U3 IPOKATA K,
MTOKOBOK
| IToxoBkH, M3roToBiIsieMble 0e3 0Ocedku ((IaHbl TIyXHe, 1.07-1.03
KpYTJIbIE, OBAJIbHBIE, TUTACTHHBI ) ’ ’
2 IToKOBKM, WM3rOTOBISIEMBIE MPOTSKKOU C IOCIEAYIOLIEH 1.03
THOKOM B IPUCIIOCOOJICHUH (BHUJIIKH, CKOOBI) ’
3 [TokOBKHM, M3TOTOBISIEMBbIE MPOTSKKOM C OJHOCTOPOHHUMHU
ycrynamu (OONTBI C KpYIJIOM W KBaJgpaTHOM TOJIOBKOM, 1,07-1,09
IITIOHKH )
4 IToxOBKH, HU3rOTOBIIsIEMbIE CBOOOTHOM KOBKOHM C 00CEUKOM 1.09-1.012
KpaeB (IeprkaBKH) ’ ’
5 [TokoBKHM, HW3rOTOBISIEMBbIE OCAIKOM € MOCHEAYIOIIeH 1.10-1.15
MOAIIMBKOM ((hJIaHIIbI, IICCTCPHM, TAHKH) ’ ’
6 [ToxoBKH, U3rOTOBIsIEMble KOMOMHUPOBAHHBIMH TIPUEMaMU 115-12
CBOOOIHOI KOBKH ’ >

BOHpOCLI H 3aJaHusA:

ba3oBbIil ypoBeHb

3aoaua 1

Ol'[pe,[[eJ'II/ITB HOpMY pacxodga Hu KOB(b(bI/II_II/ICHT HCIIOJIb30BaHUA MCTaJllla IIpH

M3TOTOBJIEHUH JIETaTl METOJOM CBOOOJHOM KOBKH IOJ mpeccoM. VcXoHbie qJaHHbIE:

yuCThIM Bec aetanu 89,2 kr. JleTanb M3roTaBIMBAeTCs W3 KBaJpaTHOW cranu. [[nuHa

neranu 860 MM, ctopoHa — 120 MM, auameTp OTBEpPCTHUs, NPOMUIMBAEMOro 0e3

noAkiaagHoro kosbiia — 40 MM, BeicoTa — 60 MM. OO0BEM JOMYyCKOB M HamyckKa

coctaBnser 408 cm’. Harpep 3aroToBKHM OCYHIECTBISETCS B METOIMYECKOM INEYH C

ra30BBIM OTOILUICHHEM. 3arOTOBUTEIbHBIC OTXOAbI COCTAaBJIAIOT 3,8 KT'.

3aoaua 2

OHpe,HCJ'II/ITB HOpMY pacxoga H KOB(i)(bI/II_II/ICHT HCIIOJIb30BaHUs MCTAJlIa IIPpH

HN3TOTOBJICHHUHU ITOKOBKH BaJla MECTOAOM CBO6OI[HOI‘/'I KOBKH I10A MOJIOTOM. HCXOI[HBIC

JIaHHBIE:

1. Ywmcteiii Bec metaim — 13,6 Kr.

A

Jleranp U3roraBiIuBaeTCA U3 KPYIJIOU CTaIM.

Pasmepsr neramm: L — 280 MM, d — 80 mm.

HarpeB 3aroToBKu — HHAYKIMOHHBII.

3aroToBUTENILHBIC OTXOAbI cOCcTaBasAIOT 0,4 Kr.

JnameTp oTBEpCTHS, MPOMIKUBAEMOT0 C MOAKIAIHBIM KOJBIIOM — 16 MM.




3aoaua 3

OnpenenuTh HOPMY pacxona ¥ Kod(DPUIMEHT WUCIOIB30BAHMS METauia TpH
W3TOTOBJICHUU 3aTOTOBKH JIETAII METOJOM CBOOOTHOW KOBKH TIOJT TTPECCOM.

Hcxonnbple naHHEbIE:

1. UwmcTeli Bec meTainu — 3,6 KT.

2. Jlerans U3roTaBIMBAETCS U3 KPYIJION CTAJIM.
3. Juuna neramu — 160 MM, nuametp — 60 mm.
4

. JlnameTp npoummBaeMoro CKBO3HOro oTBepcTus — 18 mm.

[ToBbILICHHBIN YPOBEHB

3aoaua 1

Onpenenuth HOPMY pacxojia MeTajljia MPU W3TOTOBJICHUU TOKOBKH M3 CIIMTKA
ctaau. cxoaHble TaHHLBIE:

1. Macca nokoBku — 12,5 Kr.

2. O6bBéM MeTata Ha 00pyOKu coctasisgeT 12,8 e’

3. CiMTOK HarpeBarOT B KAMEPHOU Ne4H ¢ HEPTAHBIM OTOIJICHUEM.

3aoaua 2

Paccuutath HOpMy pacxoja MeTajsla B YCIIOBUSAX €IUHUYHOIO MPOU3BOJCTBA.
[lokoBka wu3roroBisieTcss myTeM oOceukn KpaeB. Macca nokoBku — 12,6 Kr.

Koadpunment 3aroroBurensHbIx moteps — 1,2.

Cnucok JauTepaTypbl, peKOMEHyeMbIi K HCIOJIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi iuTEpaTypa:

Kynpun, b. U. DnexrpocHabxeHne NpoMbIlUIEHHBIX Tpeanpustuii: yueo. / b. Y. Kynpus.
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. TIporeccs! 1 anmapaThl 3aIIUThl OKPYXKAKOIIEH cpelib : yued.mocooue / A.
I'. Beromkud. - M. : Beicur.mxk., 2008. - 639 c.

JonosHuTeILHAS IUTEPATypa:

Cagponos, B. C. Texnonoruueckre npo0i1eMbl OXpaHbl OKpYXKaroleil cpeibl B
XUMUYECKOH npoMbIuieHHOCTH [ Tekct] : yue6. mocodue / B.C. Cadponos, I'.41.
boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuan. un-t, 1981. - 116 c.

backakos, A. I1. Hetpaguiinonusie 1 BO30OHOBIsIEMbIE UCTOYHUKHY dHEpruu [ Teker] : yueO.



/ A. I1. backakoB , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HNurepHer-pecypcebi:

1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas 6MOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KaTalIOT aCCOLUALIMU 3JIEKTPOHHBIX OUOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpsITOE OOpa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUSI.

HpaKTI/I‘ICCKOC 3ansaTHe 8. HopanOBaHne pacxoaa MeTa/lia Ipu LI TAMIIOBKE

]_[e.m, 3aAHATHUA: NU3YUYUTb TCOPETUYCCKUC ITOJIOKCHUSA 10 TEME 3aHATHA.

3Hanua u ymenus, npnoﬁpeTaeMble CTYAECHTOM B pe3yJibTaTe 0OCBOCHUS TEMbI U

(popMupyeMbIX KOMIIETEHUH I

Kon, dopmynupoka

Kon, popmynupoka

[Tnanupyemble pe3yabTaTbl 00y4eHus 110

MPOAYKIIUHU

KOMITETEHITUU WHJUKATOpa TUCHUTITNHE (MOYITIO), XapaKTePU3YIOIINE
sTanbl GOPMUPOBAHUS KOMITETEHITHH,
WHIUKATOPOB
K-1 Cmocoben | TTK-1 N/1-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabarbiBacT MMOHUMAET MEPOIIPUATHUSA IO ONTUMU3ALUN
MEPOTIPHUATHS 10 | MEPOIIPHUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPIIEHCTBOBAHUIO | ONITHUMHU3ALMU napGroMepHO-KOCMETUYECKOM POLYKIHIH;
TEXHOJIOTUYECKHUX TEXHOJOTUYECKUX IloBbIIeHHBIN YPOBEHb
MIPOILIECCOB PEXHUMOB MMOHUMAET
IIPOU3BO/ICTBA IIPOU3BOJICTBA Ha MPo(eCcCUOHAIBHOM YPOBHE MEPONIPUSITHS
napdromepHo- napdromMepHo- 10 ONTUMHU3AIUN TEXHOJIOTMYECKUX PEKUMOB
KOCMETHYECKOU KOCMETHYECKOU MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
MPOIYKIIUU MPOIYKIIUI MIPOIYKIUH;
IK-1 N/1-2 | IloporoBblii ypoBeHb
OCYILIECTBIISIET pa3pabaTrbiBacT MEPOIPHSITHS IO
OpraHu3aLHIo ONTUMU3ALMH TEXHOJIOTHYECKUX PEKUMOB
pa3pabOTKM  HOBBIX | MMPOU3BOACTBA Map(PrOMEPHO-KOCMETHYECKOMN
pelenTypHo- MIPOIYKIUH;
KOMITOHEHTHBIX IToBbIIEHHBII YPOBEHD
pelIeHni pa3pabaThIBaeT MEPONPUITHS HA
napdroMepHo- pohecCHOHATLHOM YPOBHE 110 ONTHMH3AIIUN
KOCMETHYECKON TEXHOJIOTHYECKUX PEKUMOB MPOU3BOICTBA

nap(proMepHO-KOCMETHYECKOHN MPOAYKITUH;



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

[TK-1 NJ1-3 | Iloporosslii ypoBeHb
pa3pabaTbIBaeT IPUMEHSET METO/Ibl pa3paboTKU
IIPETIOKEHUS 10 | MEPONPHUATHS IO ONTUMHU3ALUN
MOJIEpHU3aLUU TEXHOJIOTMYECKUX PEKUMOB IIPOU3BOACTBA
TEXHOJIOTMYECKON napQroMepHO-KOCMETUYECKOM MPOAYKIINH;
JUHUM Tpon3BoJCTBa | IIoBBIIEHHBIH YPOBEHb
napQromMepHo- Ipo()e€CCUOHAIILHO BIIAJCET
KOCMETHYECKON METOAAaMHU pa3pabOTKH MEPOIPUSATHS 110
MIPOAYKIUH ONTUMU3ANMH TEXHOJIOTMYECKUX PEKUMOB
IPOM3BOJICTBA MAP(PIOMEPHO-KOCMETUYECKOM
TPOAYKIMH;
K-2 Cmocoben | ITK-2 N/1-1 | IloporoBblii ypoBeHb
OpraHu30BaTh AHAIU3UPYET ITOHUMAET METO/Ibl aHAJIN3a Ka4eCTBA ChIPbs U
KOHTPOJIb ~ KAuecTBa | KAUeCTBO ChIPbS U | MaTepHalioB, Moy (}haOpuKaToB U
IIPOYKIIMM HA BCEX | MaTepUaJIOB, KOMIUIEKTYOIIMX U31eIni
CTaausax noinydabpukatoB U | [loBbIlIeHHBII YPOBEHb
IIPOU3BOJICTBEHHOIO | KOMIUIEKTYIOLIUX ITOHUMAET METO/Ibl aHAJIN3a Ka4eCTBA ChIPbS U
mpouecca U3JIEIUN Ha | MaTepuaios, noyrypadbpuKkaToB 1
COOTBETCTBHE KOMIUIEKTYIOIIMX U3/I€JIUI Ha COOTBETCTBUE
TpeOOBaHUAM TpeOOBaHUSAM HOPMAaTUBHOMN TOKyMEHTAIUN
HOPMAaTUBHOM
JOKYMEHTaLUU
[1K-2 N/1-2 | IloporoBblii ypoBeHb
OCYILIECTBIIAET OCYILECTBIIIET BHEIPCHUE HOBBIX METOIOB
BHEJPEHHE  HOBBIX | TEXHUYECKOTIO KOHTPOJIA
MeTon0B U cpeacts | IloBBIIEHHBIH YPOBEHb
TEXHUYECKOIO OCYILIECTBIIIET BHEJAPEHNUE HOBBIX METOJIOB U
KOHTPOJIS CPEACTB TEXHUYECKOIO KOHTPOJIS
[1K-2 N/1-3 | IloporoBslii ypoBeHb
OCYLIECTBIIAET IIPUMEHSET METO/IbI IIPOBEICHUS UCIILITAHUN
IIPOBEJICHUE HOBBIX 00pPAa3I0B MPOTYKIUY;
ucnbITaHui HOBBIX U | IIoBBINIEHHBIH YPOBEHb
MOJICPHU3NPOBAHHBIX | IPUMEHSAET METO/IbI IPOBEICHMS UCIIBITAHUI
00pa31oB NPOAYKIMH | HOBBIX U MOJEPHU3UPOBAHHBIX 00Pa31I0B

MIPOAYKIUH;

Teopernyeckas yacTb

Hopwma pacxoaa Merasuia py IITaMIIOBKE Ha MOJIOTaX U IIpeccax ONpeeIseTcs

o gopmyiie

H

rae M,,. — Macca 3arOTOBKH;

M

e
(49)

M, , —Macca 3arOTOBUTEIBHBIX OTXO/I0B.




Maccy 3aroToBKu OINpPEAEISAIOT, UCXOA U3 00BbEMA 3aTOTOBKU:

fv 1/

\i == ,

O0bEM 3aroToBKH (CM>) pacCUMTHIBAIOT ¢ YYETOM OTXOA0B METallla Ha 3ayCEeHell
(00moi1), BhICEUKH (BBIAPHI) TIPH MPOIIKMBKE OTBEPCTUMN, KICIIEBUHBI, IOTEPh HA yrap U

06p330BaHI/I€ OKAJIMHBI ITPHU HAI'PCBC:

o=+l o+ 4+
| | - (1)
rae V), — 00b&M NOKOBKH (IITaMIIOBKH);
Vo6, — 00BEM MeTasuIa, HAYIIETO B OOJION;
Vin — 00BEM MeTana Ha KJICIIEeBHHY;
Vs — 00bEM MeTansa Ha BBICEUKY (BBLAPY);

V. — 00béM MeTanna Ha yrap.

OOBEM MOKOBKH OTPEAETSETCS 0 YEPTEXKY U CKIIAIBIBAETCS U3 00bEMaA rOTOBOU
JeTany IUTIIOC TPUIYCK HAa MEXaHWYECKyl0 OOpadOTKy W HAaIyCK MpHU Topsyei

IITaMIIOBKEC:

(52)

e Vyem — 00BEM rOTOBOM ACTANH,
V,p. — 00BEM MeTasIIa Ha IPUITYCKY;
V\an. — 00BEM MeTaNIIa Ha HAITYCKH;

Von. — 00BbEM MeTasuIa Ha JOITYCKH.

O0BéM MeTaimia Ha BHEIIHHH 00JI0H (V,g,) MOXET OBITh yCTaHOBJICH II0

cienytouieit popmyiie

" =8 +k A OSC
(53)

rIae f — IUIOIIAJTh CEYCHMS MOCTHKA O0JIOMHOM KaHABKH;



S, — IUIMHA JIMHUH, OIHMCAHHOM BOKPYT INTAMIIOBAHHOW 3arOTOBKH IICHTPOM
TSYKECTH MOCTHKA;

k. — k03 pHIIMEHT 3aI0THEHUS METAJUIOM MarasruHa 00JI0MHON KaHABKH,

5¢C
— JUIMHA JIMHUH, OIIMCAHHOMW BOKPYT HITAMIIOBAHHOW 3arOTOBKH LCHTPOM

TSDKECTH BBIILIaBa 00JIOS B MarasuH,

F — mulomans cedyeHns KaHaBKU, MM,

Macca 06most (Kr) ompenensieTcss myTéM yMHOXKEHUSI ero o0bEMa Ha TIOTHOCTH
MeTalLia.

B cnyuasx, korga mTamMmoBKa 3aroTOBKH 0e€3 KIICIIEBHHBI HEBO3MOXKHA, €&
BEJIMYMHA TIpelycMaTpuBaeTcsi B HOpMe pacxona metaia. [loTeps Ha KiemeBUHY
HAYHUCIISAETCS TOJBKO IIPH Macce MOKOBOK 3,5 KT U BBIIIIE.

ITpu macce mokoBok ot 3,5 kr g0 20 kr o0bEM MeTaiia Ha kienieBuny (V)
HaXOJIUTCSI YMHOXXEHUEM IUIOMIA M MOMEPEUYHOro ceueHus 3arotoBku Ha 0,5-0,8, eé
JTMaMeTpa WM CTOPOHBI KBApaTa.

Macca 0Tx0/10B MeTajuia Ha KJICIIEBUHY (KT):

100 (54)

rae PK— OTHOIICHHUE MACChI KJIICHICBUHBI K MaCC€ ITIOKOBKH, %, IMPHUHUMACTCA 110 JaHHBIM

tabmuue! 11.

Tabnuya 11 — Omxo0sl Mmemania Ha Kiewegury npu Umamnosxe Ha MOJIOMax

Macca Kiremesnna OTHoO1IEHNE MaCChl
IIOKOBKH, M, Huamertp d, Jnvna L, Macca M,,, | KICIICBHUHEI K Macce
KI MM MM Kr MOKOBKHU P Ko %
Ho 0,5 - - - -
0,5-1 30-34 24-26 0,13-0,20 2620
1-2 35-38 27-29 0,22-0,27 22125
2-3,5 3843 30-36 0,27-0,45 13,5-13
3,5-5 4548 37-40 0,45-0,55 13-11
5-12 50-60 4045 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




Bonpocsl u 3aganus:
ba3oBbIil ypoBeHb

3aoaua 1

OnpenenuTs HOPMY pacxoia MeTauila U KOd(p(UIHUEHT HUCIOJIB30BAHUS IPHU
IITaMIOBKE Ha mpeccax. VICXonHbIe NaHHBIE: Macca ACTalu 1Mo 4YepTexy — 29,4 kr;
JIeTalb U3rOTABIMBAETCS M3 KPYTJIOM CTaiu U uMeer pasmepsl: L — 260mM, nuamerp
orBepctus — 16 mm. [lpumyck Ha MexaHUYECKYI0 00pabOTKy AETalu MO CeYEHHUIO — 3
MM, IO JUIMHEe feTtaau — 4 mM. [lnomans cedeHust oGnoifHoil kaHaBku — 10 cm?,
MEPUMETP MITAMIIOBKHU 10 JIUCTYy 0071051 — 40 cm. Koaddumment 3anomHernst 00JI0WHOM
kaHaBku — 0,8. HarpeB 3aroToBkKM OCyILECTBISETCS B KaMEpHOU Meyu ¢ HePTSIHBIM

OTOINVICHUCM.

3aoaua 2

Paccuutath 3KOHOMHIO MeTaijia MPH 3aMEHE CBOOOJHON KOBKHM IOJI MOJOTOM
mramMnoBkoil. OmnpenenuTs KO3(P(GUUMEHT HCHOJIB30BaHUS METaula U BO BTOPOM
cinyuae. McxonHble JaHHBIE:

1. Ywucteiii Bec geramu — 22,4 Kr.

2. Jletayb U3rOTaBIUBAETCS U3 KPYIJION CTAJIH.

3. Pasmepsl peranu: L — 500 MM, oOmuit ntuametp aetanud — 75 MM, IUaMeTp
CILTOITHOTO OTBEPCTHUSA — 22 MM.

4. Tlpumycku Ha MEXaHMYECKYI0 00paboTKy Ipu mraminoBke Ha 40 % MeHblie,
YeM MpU CBOOOTHOM KOBKE.

5. Macca 3aroToBUTENbHBIX OTXOAOB Mpu cBoOOAHON KOBKe — 0,4 Kr, mpu
mramioBke — 0,28 kr.

6. ®opma MOCTHKA 0OJIOMHON KaHABKU — LUJIUHAP C PaInyCOM B OCHOBaHHUU
—20 Mm.

7. JlnvHa TMHWA, OMUCHIBAEMOM BOKPYT IITAMITyEMOW JI€Tajau UEHTPOM TSHKECTH
MOCTHKA O0JOMHOM KaHABKHU — 125 MMm.

8. Koadduument 3anonnenus o6noitHoi kanaBku — 0,8.

9. Ilnomans ceueHUs MarasuHa 00JI0MHOM KaHaBKu — 140 Mm2,

10. /InuHa JMHWM, ONMMCBHIBAEMOM BOKPYT IITAMITyEMOW 3arOTOBKH LEHTPOM
TSDKECTH BBITIaBa 00J10s1 B Mara3uHbl — 218 M.

11. Harpes 3arotoBKu Kak NpH KOBKE, TaK U IIPU IITAMIIOBKE — UHAYKI{MOHHBIN.



[ToBbIICHHBIN YPOBEHD
3aoaua 1

Paccuutath HOpMYy pacxoja MeTasia Ha U3Jenue W oO0mui KodpPuImeHT
UCIIOJIb30BAHMST METajula TMpU  YCIOBUHM, YTO W3JEIHE BKJIIOYaeT JeTaju,
M3rOTaBJIMBAaeMBbI€ IIITAMIIOBKOM, CBOOOHOM KOBKOM U TUTHEM. McXO1HBIE TaHHBIE:

- YHCTBIM BEC IITAMIIOBAHHBIX JeTajieil B u3aeanu — 120 kr;

- YHUCTBIN BeC AeTalie, MOTy4yaeMbIX CBOOOHOM KOBKOM — 210 KT;

- YHCTBIN BeC JUTHIX aerancii — 320 kr;

- KO3 UIMEHT UCIOIb30BAHUA MeTalI1a Ipu mrammnoske — 0,75;

- mpu cBoOoaHOM KOBKE — 0,68;

- npu autee — 0,6.

Cnucok JuTepaTypbl, peKOMEeHyeMbli K HCII0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi iuTEpaTypa:
Kynpun, b. U. DnexkrpocHabxkeHne MpOMBIIUIEHHBIX TpeanpusTaii: yueo. / b. Y. Kynpus. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaTsl 3alUTHI OKPYKAFOIIEH cpebl : yaeb.mocooue / A.
I'. Beromkus. - M. : Bricur.mxk., 2008. - 639 c.

JlonotHUTEIbHASL JIUTEpaTypa:

Ca¢ponos, B. C. TexHnonornueckue npodaemMbl 0XpaHbl OKpYKarollel cpeibl B
XUMUYECKOH mpoMbIuieHHOCTH [ Tekct] : yue6. mocooue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuamn. usn-t, 1981. - 116 c.

backakos, A. I1. HetpaguiinonHsie 1 BO30OHOBIsIEMbIE HCTOYHUKHY dHEpruu [Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : U]l BACTET, 2013. - 366 ¢

HuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHUBepcuTeTcKass OMOIMOTEKA OHITAWHY.

3 http://catalog.ncstu.ru/ — 37EKTPOHHBINA KAaTaJIOT aCCOIMAINH AJICKTPOHHBIX OMOIHMOTEK
yueOHbIX 3aBefieHni u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE OOpa3oBaHue
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TEMA 2. TEXHUKO-TEXHOJIOI'NMYECKHE CIIOCOBbI U CPEJICTBA
PECYPCO2OHEPI'OCBEPEKEHUAI.
ITPAKTUYECKOE 3AHATHUE 9. HOPMHUPOBAHUE PACXOJA TOIIVIMBHO-
SHEPITETUYECKHUX PECYPCOB 1 IIYTHU UX S9KOHOMUH
Ieapb 3aHATHA: U3YYUTH TECOPETUUECKUE TIOJIOKEHUS 110 TEME 3aHATUSL.

3HaHMA U YMeHHs, IPUoOpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHHS TeMbI H
(opMuUpyeMbIX KOMIIeTEHIN

Kon, popmynupoBka

Kon, bopmynupoBka

[Inanupyemblie pe3yabTaTbl 00y4eHUs 110

KOMITETEHITUN WHJUKaTOpa JTUCIUTIINHE (MOIYITIO ), XapaKTePU3YIOIITHE
sTanbl GOPMUPOBAHUS KOMITETEHITHH,
WHIUKATOPOB
IK-1 Crnocoben | TTK-1 NJI-1 | Iloporoswlii ypoBeHb
pa3pabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOIIPUATHUS IO ONTUMHU3ALNN
MEPOIPUATHS 10 | MEPOIPUATHS [0 | TEXHOJOTHYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPILIEHCTBOBAHUIO | ONITUMHU3ALMH napProMepHO-KOCMETUYECKOHN POTYKITHIH;
TEXHOJIOTUYECKUX TEXHOJOTUYECKUX IHoBbIIeHHBbIN YPOBEHb
MIPOIIECCOB PEKUMOB MMOHNUMAET
ITPOU3BOJICTBA IIPOU3BOJICTBA Ha MPo(eCcCUOHATBHOM YPOBHE MEPOTIPUSITHS
naphromepHo- naphroMepHo- 10 ONTUMHU3AIUU TEXHOJIOTHYECKUX PEKUMOB
KOCMETHYECKOU KOCMETHYECKOU MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
MIPOYKITUN MPOIYKITUH MIPOIYKITNH;
IK-1 NJ1-2 | IloporoBblii ypoBeHb
OCYIIIECTBIISIET paszpabaThIBaCT MEPOTIPHUSITHS 110
OpraHu3aLuio ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
pa3pabOTKW  HOBBIX | MPOU3BOACTBA Map(PIOMEPHO-KOCMETHIECKOMN
pelenTypHO- MIPOYKITUH;
KOMITOHEHTHBIX IloBbllIeHHDbII YPOBEHD
pelieHui pa3pabaTbeiBacT MEPONIPUITHS HA
napproMepHo- po(eCCUOHAIIBHOM YPOBHE 10 ONTUMHU3AIIUN
KOCMETHYECKON TEXHOJIOTMYECKUX PEKUMOB IPOU3BOACTBA
IPOAYKIUHU napQroMepHO-KOCMETUYECKOM POTYKIHIH;
IK-1 N/1-3 | IloporoBblii ypoBeHb
pa3zpabaThIBaeT MIPUMEHSET METOJIBI Pa3padOTKH
TIPEITIOKEHUS 10 | MEPOTIPUSITHS 110 OTITUMHU3AINH
MOJIEpHU3aLUU TEXHOJIOTMYECKUX PEKUMOB IPOU3BOACTBA
TEXHOJIOTHYECKOMN napProMepHO-KOCMETUYECKOH TPOTYKITHH;
JUHUW npou3BojicTBa | IloBbINNIEHHbIH YPOBEHb
naphromepHo- pohecCuoHaNbHO BaIeeT
KOCMETHYECKOU METOJIaMU pa3pabOTKU MEPOIPUATHUS IO
MPOYKITUHI ONTUMU3AIMH TEXHOJIOTUUECKUX PEKUMOB
IIPOU3BO/ICTBA Nap(IOMEPHO-KOCMETHYECKOM
MIPOYKIUH;
K-2 Cmocoben | ITK-2 N/I-1 | IloporoBblii ypoBeHb
OpraHu30BaTh aQHAIU3UPYET MTOHUMAET METO/Ibl AHAJIN3a KAYECTBA ChIPhA U
KOHTPOJIb ~ Ka4yeCTBA | KAYeCTBO CHIPbS W | MaTepUANIOB, MOy (HaOpUKaTOB U




MPOAYKIIMK Ha BCEX | MaTepHasoB, KOMIUIEKTYIOIINX U3JIETUN
CTaIUsX nonydabpukaroB  u | [loBbINIeHHDBIIT ypOBeHb
MIPOU3BOJICTBEHHOTO | KOMITJIEKTYIOLIIX MOHMMAET METOIbl aHAIIN3a KaueCTBa ChIPhS U
nporecca W31 Ha | MaTepUaNoB, Mory(hadpuKaToB U
COOTBETCTBHE KOMIUTICKTYIOIIUX U3/ICITHA Ha COOTBETCTBHE
TpeOOBaHUAM TpeOOBaHUSM HOPMATUBHON TOKYMEHTALIUN
HOPMaTUBHOM
JIOKYMEHTaLUU
I1K-2 NJ1-2 | Iloporoswblii ypoBeHb
OCYIIECTBIISIET OCYIIECTBIISICT BHEJIPEHHE HOBBIX METOJIOB
BHEJIPCHHE  HOBBIX | TEXHHYECKOTO KOHTPOJIS
MeTosI0oB M cpeAcTB | [loBbIlIeHHBbII YPOBEHD
TEXHUYECKOTO OCYIIECTBIISIET BHEPEHUE HOBBIX METOJIOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO0 KOHTPOJIS
I1K-2 HJI-3 | IToporoBblii ypoBeHb
OCYIIECTBIISIET MIPUMEHSIET METOIbI TIPOBEACHHUS NCTIBITAHUI
MIPOBE/ICHNE HOBBIX 00Pa3II0B POTYKITUH;
ucnbiTaHuil HOBbIX U | [loBbILIEHHBII YPOBEHD
MOJICPHU3UPOBAHHBIX | MPUMEHSIET METO/IbI TPOBEICHUS UCIIBITAHUMA
00pa3IoB MPOAYKIMY | HOBBIX H MOJICPHU3UPOBAHHBIX 00pa3IioB
MIPOAYKIINY;
Teopernyeckas yacTb
TormBoroprourMe BEMIECTBA  BBIACISIOT IPU  CKUTAHUM  3HAYUTEIBbHOE

KOJIMYECTBO TCINNIOTHI, KOTOpass HCIOJL3YCTCA HCIIOCPCACTBCHHO B TCXHOJOTHMYCCKUX

mpoleccax Uiu mnpeodpaszyercss B Apyrue BuAbl 3Hepruu. K TormnmmBy, Kak mnpaBuio,

OTHOCAT TC TOPHOYUC BCIICCTBA, KOTOPBLIC NOCTATOYHO HIMPOKO PaACIPOCTPAHCHBI B

IPUPOJIE M1 OCHOBHOM COCTaBHOM YacThIO KOTOPBIX SIBISIETCS yriiepol: Topd, OyphIil u

KaMEeHHBbIN yroiyb, HeTh U HePTENPOIYKThI (Ma3yT, OCH3UH), TPUPOAHBIN Ta3.

HanpaBneHI/m pacxoaga TOIUIMBA W 3JICKTPOSHCPIrMM Ha TCXHOJOTMYCCKHUE LCIHU

[IPEACTABICHBI HA PUCYHKE .




Pacxon
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Pucynok 5 — HanpaBnenus pacxoa TOIUIMBA U JJIEKTPOIHEPTUU
Pacxon, TormnmBa HOpMHUPYETCs B YCIIOBHOM TOILIMBE (TIPH CXKUTAHUU | KT TaKOTO
torutnBa Beiiensiercs 7 000 kkan Teruia). B pacuérax Bce BUABI HATYPaIbHOTO TOTIIMBA
MPUBOJATCS K YCIIOBHOMY U€pe3 KaJIOPUIHbBIE SKBUBAJIEHTHI (PacXo/l HaTypajJbHOrO
TOIUIMBA YMHOXA€ETCs Ha KaJIOPUMHBIN 3KBUBAJIEHT). KanopuiiHble 5KBUBaJIEHTHI
OTIpeJIeNIeTCs OTHOIICHUEM TETJIOTBOPHOM CIIOCOOHOCTH HATYPaIbHOTO TOTLIMBA K
TEMJIOTBOPHOM CITIOCOOHOCTH YCIIOBHOTO TOILIMBA. TemIOTBOpHAs ClIOCOOHOCTh
HaTYpaJILHOT'O TOILIMBA PA3IM4Ha, OIPEAEIIETCS 110 COOTBETCTBYIOIINM CIIPABOYHUKAM.
Hanpumep, TermioTBOpHast ClIoCOOHOCTH TOHEIKOTO JUTMHHOTIIIAMEHHOTO YTJIs
cocrasigeT 5 0005 700 xkain/kr, Tomero — 6 300—6 700 xkaJi/kr u T.1.

Bonpocek u 3a1anus:

ba3oBblii ypoBEHB
1. OnummuTe NOpsAIOK pacuéTa HOPMBI pacxo/ia TOTUIMBA Ha MJIaBKy MeTajlla U Ha

BBIpPAa0OTKY Mapa.

2. B uém 3akimouaercs pacuy€T HOPM pacxoja TOIUIMBA HAa OTOIUICHHE
nomMenieHnin? ONuUIInUTe NOCIeA0BaTEIbHOCTh pacy€ETa.

3. Ha3oBuTe OCHOBHBIE COCTaBIIAIOIIME HOPM pacxoia 3JIEKTPO3HEPrMH Ha
OCBCILICHHUE.

4. OxapaxkTepusylTe IyTH SKOHOMHH TOIUIMBHO-DHEPreTUYECKUX PECYpCOB Ha

MMPONU3BOACTBCHHBIX HNPCAINPUATUAX U B 6I)ITy.

Choucok JUTEPATYPHI, peKOMeH}IyeMbIﬁ K HCII0JIb30BAHMIO 10 JaHHOM TeMe



OcHoBHas JiUTEpaTypa:

Kynpun, b. U. DnextpocHabxeHue npoMblieHHbIX npeanpustuii: yueo. / b. M. Kynpus. -
M. : Uurepmer Unxkunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaThl 3aIUTHI OKPYKAFOIIEH cpesl : yaeb.mocooue / A.

I'. Beromkus. - M. : Bricur.mxk., 2008. - 639 c.

JonosHuTeILHAS IUTEPATYpa:

Ca¢ponos, B. C. Texnonornyeckue npodaemMbl 0XpaHbl OKpYKarollel cpelibl B
XxuMHu4ueckoi npombinieHHocTd [ Tekcer] : yue6. mocobue / B.C. Cadponos, I'.51.
Bboromonosa, H.B. ®unaesa. - Kyiiobimes : Apuail. un-1, 1981. - 116 c.

Bbackakos, A. I1. HetpagunmoHnHsle ¥ BO300OHOBIIsIEMbIE HCTOUHUKH dHepruu [Teker] : yueo.
/ A. I1. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

HNurepHeT-pecypcebi:

1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKass OMOINOTEKA OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KaTaIOT aCCOLMALIMU 3JIEKTPOHHBIX OMOIHNOTEK
y4eOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9bC.
5 https://openedu.ru — OTKpsITOEC OOpa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJIOT'HTYECKHE CITOCOBbI U CPEICTBA
PECYPCOJHEPI'OCBEPEKEHUSI.

IpakTuueckoe 3ansitue 10. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
OHEPTETUYECKHUX PECYPCOB U IIYTHU UX DKOHOMUU

(IMPOJOJIZKEHUE)

Heapb 3aHATHA: U3YUUTH TEOPETHUECKUE TTOJIOKEHUS TI0 TEME 3aHATHSI.

3HaHMA U YMeHHs, IPUoOpeTaeMble CTYA€HTOM B Pe3yJibTaTe 0CBOEHHS TeMbI U

(opMupyeMbIX KOMIIeTEHIN

Kon, popmynuposka

Kon, bopmynupoBka

[Inanupyemblie pe3ynbTaTbl 00y4eHus 110

KOMIIETEHINH WHAMKATOpa JTUCHUILTUHE (MOYJIIO), XapaKTepU3YIoIlre
sTanbl GOPMUPOBAHUS KOMITETEHITHH,
WHIUKATOPOB
K-1 Cmocoben | TTK-1 N/1-1 | IloporoBbliii ypoBeHb
pa3pabarbIBaTh pa3pabarbiBaeT MOHUMAET MEPOTPUSATHS MO ONTUMHU3ALNN
MEpPOIPUATHS 10 | MEPOIPUSITHS MO | TEXHOJOTUYECKUX PEKHUMOB MPOU3BOJICTBA
COBEpILIEHCTBOBAHUIO | ONTUMH3AIIUN napProMepHO-KOCMETUYECKOM MPOTYKIHIH;
TEXHOJIOTUYECKUX TEXHOJIOTUYECKHIX IHoBblIeHHBbIH YPOBEHb
IIPOLIECCOB PEKUMOB MOHUMAET
IIPOU3BOJICTBA MIPOU3BOJICTBA Ha TTPO(HeCcCHOHATTLHOM YPOBHE MEPOTIPUSTHUS
napdromepHo- napdroMepHo- 10 ONITUMM3ALNN TEXHOJIOTHUECKUX PEKUMOB
KOCMETHYECKOU KOCMETHYECKOU ITPOM3BOJICTBA MAP(HIOMEPHO-KOCMETUIECKOM



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

POAYKLIUHU TPOTYKIUU MPOTyKIINH;
IK-1 N/1-2 | IloporoBblii ypoBeHb
OCYILIECTBIIAET pas3pabaTbIBaeT MEPOTPUSATHS 1O
OpraHu3aIuio ONTUMHU3AINH TEXHOJIOTHUYECKUX PEKUMOB
pa3paboTKH  HOBBIX | MPOM3BOJICTBA MAaPPIOMEPHO-KOCMETHIECKOI
peLenTypHO- MPOAYKIIUY;
KOMIIOHEHTHBIX IloBbIlIEHHBIN YPOBEHb
peleHHi pa3pabaThIBaeT MEPOIIPHUATHS HA
naproMepHo- poecCHOHATEHOM YPOBHE TI0 ONTUMH3AIIUT
KOCMETHUYECKOI TEXHOJOTHYECKHX PEKUMOB IMPOU3BOICTBA
IPOAYKLIUHI nap(QroMepHO-KOCMETHYECKOW IPOTYKITUH;
[K-1 NJ-3 | Iloporosslii ypoBeHb
paspabarbIBacT MIPUMEHSET METOIbI pa3pabOTKU
NPEUI0KEHUS 10 | MEPONPUATHUS IO ONTUMH3ALNH
MOJIEpPHU3ALIUN TEXHOJOTMYECKHUX PEKUMOB IPOU3BOJICTBA
TEXHOJIOTMYECKON nap(roMepHO-KOCMETHYECKON MPOAYKIINY;
JTMHAM por3BoAcTBa | [loBbIIIEHHBI YPOBEHB
napgpromMepHo- npo¢eCCUOHANBLHO BIIaJICET
KOCMETHUYECKOI METOJIaMU pa3pabOTKH MEPOIIPHUSITHS 110
IPOAYKLIUHN ONTUMHU3ALMH TEXHOJIOTMUYECKUX PEKUMOB
MIPOM3BOJICTBA NapPIOMEPHO-KOCMETUYECKOI
IPOAYKLIUY;
IK-2 Crnoco6en | ITK-2 NJI-1 | IloporoBwlii ypoBeHb
OpraHu30BaTh aHAJIM3UPYET IIOHMMAET METO/bl aHAJIN3a KaueCTBA ChIPbsI U
KOHTPOJIb ~ KayecTBa | KAUeCTBO ChIPbS U | MaTepuasoB, NoiaypaOpruKaToB U
IPOAYKIIMM Ha BCEX | MaTepHasoB, KOMIUIEKTYIOINX U3AETUN
CTaJusIX nonypadbpukaroB  u | [loBbIIEHHBII YPOBEHb
IIPOU3BOJICTBEHHOTIO | KOMILJIEKTYIOLINX IIOHMMAET METO/bl aHAJIN3a KaueCTBa ChIPbsI U
mporiecca 171631 (0117 Ha | MaTepuajoB, MoayhadpUKaTOB U
COOTBETCTBUE KOMIUIEKTYIOIUX U3/I€JINIl Ha COOTBETCTBUE
TpeOOBaHUAM TpeOOBaHUSM HOPMATHUBHOW JOKYMEHTAIIUU
HOPMAaTUBHOM
JTIOKYMEHTALIUU
[K-2 NJ-2 | Iloporossblii ypoBeHb
OCYILIECTBIISAET OCYUIECTBIIIET BHEAPEHHE HOBBIX METO/IOB
BHEJIPEHUE  HOBBIX | TEXHHUYECKOTO KOHTPOJIS
MeTo10B U cpeAcTB | IloBbIlIEHHBbI YPOBEHb
TEXHUYECKOTO OCYLIECTBIIIET BHEJPEHNUE HOBBIX METOAOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO KOHTPOJIS
[K-2 NJ-3 | Iloporosslii ypoBeHb
OCYILIECTBIISET MIPUMEHSIET METO/IbI TPOBEICHUS UCTIBITAHUI
IIPOBE/ICHUE HOBBIX 00pa310B MPOYKIUH;
ucnbITaHui HOBBIX U | IloBbINIEHHBII YPOBEHb
MOJIEPHU3HUPOBAHHBIX | IPUMEHSIET METObI IPOBEICHUS UCIIBITAHUI
00pa310B MPOAYKINUU | HOBBIX M MOJEPHU3UPOBAHHBIX 00pa3IoB

MPOIYKIIHH;




TeopeaneCRaﬂ 4acTb

Memoouueckue YKa3anusa K 6blNOJIHEHUIO 3a0au

1. O01Iee KOJIMYECTBO TOILTNBA, CKUTAEMOTO B INTABHIILHOM TIEYH OTPEICIISFOT 10
dhopmyne
¢ Aty A

() - :"/ + ¢ + '

(84)

rae B, — o0Iee KOIuYeCcTBO TOINIMBA, CKUTaeMOT0 B IIJIaBUJILHOM TTEUH, KT
¢ — HOPMATHB TOJIE3HOTO pacxoa TeIia, KKa,
0,, — BEC METAJJIO3aBaJIKH, T;
¢5 — HOPMAaTUB MOTEPh TEIJIa B OKPYKAIOIIYIO Cpey, KKaJl/u;
t,; — BpeMsl TUIaBKH, 4ac;

()
=~ — TEIJIOTBOPHAS CHOCOOHOCTh HATYPaJIbHOTO TOILUIMBA, KKAJI/KT;

42 43 ¢4— HOPMATHUBBI IIOTEPH TEILJIAa COOTBETCTBEHHO C YXOIALIUMU Ia3aMu, OT
XUMUYECKOU HEIOIHOTHI CTOPaHus TOIUIMBA, OT MEXAHUYECKON HETIOJHOTHI CrOPAaHUS
TOIIJIMBA, KKaJI/KT.

2. Pacxop TomiMBa B HarpeBaTeNIbHBIX Me4ax onpeaesnsercs mo Gopmyse

; — 4 D, +q, A, ,
O A
-~/ " (85)
rne B, — o0mee KOJWYECTBO TOIUIMBA, HEOOXOAUMOE JJIi OCYIIECTBICHHS

TEXHOJOTUYECKOTO MPOIECCa HArpeBa METAILIA, KT;
0O, — Bec MeTaJlJla HarpeBaeMoM 3aroTOBKH, KT;
K, — ko3dunMenT, yauThIBaIONINI OTHEM TEIJIa B TONIKE HArPEBaTEIbHOM Me4H;

t,.50-. — BPEMSI HarpeBa 3aroTOBKH, 4ac.

3. HopmatuB mosie3HOro pacxoja TerJa onpeaesstor mo Gopmyse



(86)

rae C — TemmoéMKOCTh MeTalla, KKajl/Tp-KT
f, — KOHEYHas TeMmIeparypa Harpesa meramia, °C;

t, — HayaJibHas TeMIiepaTypa HarpeBa merasia, °C.

Bonpocs! 1 3a1aHusn:

ba3oBb1l1 ypOBEHb
3aoaua 1

Paccuurtarh pacxoj TOIUIMBA, COAKEHHOTO 3a OJIHY IUIaBKY B IJIABUJILHOM €YU,
€CIIM HOPMAaTHUB MOJIE3HOTO pacxoja TeIvia Ha IiaBky | T meramno3aBanku — 369,6
KKaJl, BEC METAJNIO3aBAJIKK — | T, HOpMATUB MOTEPH TEIJIA B OKPYKAIOIIYIO cpeny — 74
300 xkayi/u, BpeMs IUIaBKM — 2 4Yaca, TEIJIOTBOPHAs CIOCOOHOCTh HATypaJlbHOTO
torunBa — 9 300 kkas/Kr, HOpMATUB MOTEPh TEIJIa C yXOASIMMHU razamu — 4 750
KKaJI/KI, HOpPMaTUB MOTEPh TEIla OT XMMUYECKON HEMOJIHOTHI CrOpaHusl TOIUIUBA —
1 080 kkan/kr, HOpMATUB TMOTEPh TEIIa OT MEXAaHWYCCKOW HETIOJHOTHI CTOPaHUS

torutuBa — 2 080 KkaJl/Kr.

3aoaua 2

Paccuutarh pacxonq Masyra Ha HarpeB 1 T METaUIMYECKUX 3aroTOBOK.
JlnurensHOCTh HarpeBa — 2 4. HawanpHasg temmeparypa HarpeBa Meramia — 18°C,
KOHeuHasi Temreparypa HarpeBa merauia — 1 250°C. TemioTBopHast coCOOHOCTD
mazyta — 9 330 kxan/kr. Temmoémkocts Metaiia — 0,3 kkan/rp-kr, Ko3dduunent,
YUUTBIBAIOLIUN OTHEM TeIlia B Tonke neuu — 0,38, moTepu B OKpyk arollyto cpery —79

566 kkai/u.

I1oBbIIEHHBINM YPOBEHD

3aoaua 1

Onpenenuth HOPMATUB TOJIE3HOTO pacxoja TeIula B HarpeBaTeIbHOU Meuyu
TEPMUYECKOIO 11€Xa, eCIIu:

1) temmoemkocTh MeTauia — 0,4 KKaJl/Tp-KT;

2) xoHeuHas TeMIieparypa HarpeBa metaimia — 1 180°C;

3) HauanbHas TeMIiepaTypa HarpeBa metaiia — 22°C.



Cnucok JuTepaTypbl, pEKOMEHAyeMbIi K HCII0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi iuTEpaTypa:

Kynpun, b. U. DnexrpocHabxkeHne NpoMBIIUIEHHBIX TpeanpusTuii: yueo. / b. Y. Kynpus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Ipouiecchl 1 anmapaTsl 3alUTHI OKPY>KarOIIel cpesl : yued.mocodue / A.
I'. Beromkus. - M. : Beicor.mxk., 2008. - 639 c.

JlonoJHMTeIbHAS JUTEpaTypa:

Cagponos, B. C. Texnonoruueckre mpo0IeMbl OXpaHbl OKPYKAIOIIEH cpeibl B
XUMUYECKOH mpoMbIuieHHOCTH [ Tekct] : yue6. mocodue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuam. usn-t, 1981. - 116 c.

backakos, A. I1. HetpaguninonHsie 1 BO30OHOBIsIEMbIE UCTOYHUKHY dHEpruu [Tekcr] : yueO.
/ A. 11. backakoB , B. A. MyH1. - M. : U/I BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — enmuHOE OKHO JOCTyIIa K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas OnbIuoTeKa OHIaH».

3 http://catalog.ncstu.ru/ — 37I€KTPOHHBIN KAaTaJOT aCCOIMAIINH ICKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHnit u oprannzanuit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUSI.

MpakTnueckoe 3anstue 11. HOPMUPOBAHUE PACXO/IA TOILIUBHO-
YHEPTETMYECKHX PECYPCOB U IYTU UX SKOHOMUH

(MPOJIOJIKEHHUE)

He.]'lb 3aHATHUA: HU3YYUTHb TCOPCTUYCCKUC MMOJIOKCHUSA 11O TCMC 3aHATUA.

3HaHuUs U YMeHUs1, IPUOOpeTaeMble CTYIEHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H
(popMupyeMbIX KOMIIETEHUH I

Kon, popmymuposka | Kox, popmyauposka [Tnanupyemblie pe3ysabTaThl 00yYEHUS 110

KOMIICTCHIIMU HHAUKATOpa JTUCHUTUINHE (MOYIIO), XapaKTePU3YIOIINe
sTanbl GOPMUPOBAHUS KOMITCTCHITHH,
WHJINKATOPOB

K-1 Crioco6en | TTK-1 NJI-1 | IloporoBwlii ypoBeHb

pa3pabarbIBaTh paspabartbiBaeT IIOHUMAET MEPONPHUATHA IO ONTUMU3ALUN

MEPOTIPHUSATHS 1O | MEPOIIPHSTHS M0 | TEXHOJOTHYCCKUX PEKUMOB MPOU3BOICTBA

COBEPIICHCTBOBAHHIO | ONTHMHU3AIMN napQrOMepHO-KOCMETHUECKOW POy KIIHH;

TEXHOJOTHYECKHX TEXHOJOTHYECKHX IToBbIIEHHBIIT YPOBEHD

MPOIIECCOB PSIKUMOB ITOHUMAET

MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPo(eCCHOHATBHOM YPOBHE MEPOTIPUSATHS

naphroMepHO- naphOMEPHO- 10 ONTUMU3AIUNA TEXHOJIOTHYECKUX PEIKUMOB



http://window.edu.ru/
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KOCMETHYECKOI KOCMETHYECKOI IIPOM3BOJICTBA NapPIOMEPHO-KOCMETUYECKOI
IIPOAYKLIUHU IPOAYKIUHU IIPOAYKLUY;
[K-1 NJ1-2 | Iloporossblii ypoBeHb
OCYULIECTBIISIET pa3pabaTrbIBacT MEPONIPUSATHS 11O
OpraHu3alUIo ONTUMHU3ALMH TEXHOJIOTMUECKUX PEKUMOB
pa3paboOTKM  HOBBIX | MPOU3BOJCTBA MApPIOMEPHO-KOCMETHUECKOMN
peLenTypHo- MPOAYKLIUY;
KOMITOHEHTHBIX IoBbIIEHHBIH YPOBEHb
perieHui paspabaTbIBaeT MEPOTIPUATHS HA
napdroMepHo- npodeccroHaTbHOM YPOBHE MO ONTUMH3AIUU
KOCMETHUYECKOI TEXHOJOTMYECKHUX PEKUMOB IPOU3BOICTBA
MPOIYKIUH napProMepHO-KOCMETUYECKOM MPOTyKIUY;
IK-1 NJ1-3 | IToporoBblii ypoBeHb
paspabarbiBaeT MPUMEHSIET METO/IBI Pa3pabOTKH
MIPEITI0KEHUS 10 | MEPONPHUATHS IO ONTUMU3ALIUN
MO/JIEPHU3ALIUN TEXHOJOTMYECKHUX PEXKUMOB IPOU3BOACTBA
TEXHOJIOTHYECKOI naproMEpPHO-KOCMETUYECKON MPOTYKIIHH;
nuHUM npor3BoAcTBa | IloBbIIIEHHBI YPOBEHb
napgromMepHo- poQ)eCCHOHAIIBHO BIAJCET
KOCMETHUYECKOI METOAAMHU pa3pabOTKH MEPONPUSATHS 110
MPOAYKIUHU ONTUMU3ALMH TEXHOJIOTHYECKUX PEKUMOB
MIPOM3BOJICTBA MAP(PIOMEPHO-KOCMETUYECKON
IIPOAYKIHH;
MK-2 Cmocoben | TTK-2 N/1-1 | IloporoBblii ypoBeHb
OpraHu30BaTh aQHAIM3UPYET ITOHUMAET METO/Ibl aHAJIN3a Ka4YeCTBA ChIPbs U
KOHTPOJIb ~ KAuecTBa | KAUeCTBO CBIPbS U | MaTepHaioB, MOy (HaOpUKaToB U
MPOJIYKIIMM HA BCEX | MaTepUaJIOB, KOMIUIEKTYOIIMX U31eIni
CTausIX noinydabpukatoB 1 | [loBbIlIeHHBII YPOBEHb
MIPOU3BOJCTBEHHOIO | KOMIUIEKTYIOLIUX ITOHUMAET METO/Ibl aHAJIN3a KaYeCTBA ChIPbs U
nporecca U3Jenui Ha | MaTepuaios, noyrypadbpuKaToB 1
COOTBETCTBHE KOMIUIEKTYIOIIMX U3/I€JUI HA COOTBETCTBUE
TpeOOBaHUAM TpeOOBaHUSAM HOPMAaTUBHOMN JIOKYMEHTAIIUN
HOpPMaTUBHOMN
JOKYMEHTALUU
I1K-2 NJ1-2 | IloporoBblii ypoBeHb
OCYILIECTBIISET OCYLIECTBIIIET BHEAPEHUE HOBBIX METO/IOB
BHEJPEHUE  HOBBIX | TEXHUYECKOI'O KOHTPOJIA
MeTon0B U cpeacts | IloBBINIEHHBIH YPOBEHb
TEXHUYECKOIO OCYILIECTBIIIET BHEJAPEHUE HOBBIX METOJIOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO KOHTPOJIS
I1K-2 NJ1-3 | IloporoBwlii ypoBeHb
OCYILIECTBIISET IIPUMEHSIET METO/1bI TPOBEICHUS UCIIBITAHUI
MIPOBEJICHUE HOBBIX 00pPa3I0B MPOTYKIUH;
ucnbiTaHui HOBBIX U | IIoBBIIICEHHBIH YPOBEHb
MOJICPHU3UPOBAHHBIX | IPUMEHSAET METO/IbI TPOBEICHMS UCTIBITAHUI

00pa31o0B NPOAyKINN

HOBBIX U MOJIEPHU3HPOBAHHBIX 00pa3IOB
IPOAYKLIUHY;




Bonpocs! 1 3aganus:

ba3oBbIi1 ypOBEHb
3aoaua 1

Paccuntath HOpMy pacxojia TOIIMBA Ha BEIPAOOTKY 1 T cTaHAApTHOTO Mapa, eciiu

KO3 (ULUEHT MOJIE3HOTO JEHCTBUS KOTEIBHON YCTaHOBKH MpUHSAT — 0,68.

3aoaua 2

OnpenenuTs NOTPEOHOCTH B TOIUIMBE HA OTONUTENIbHBIN CE30H AJIS 3/1aHUS, €CIIH:
€ro HapykHbli 00béM — 47 860 M, ymenbHas TemtoBas xapaktepuctuka — 0,350
KKa1/9-M>, TNPOJODKUTENBHOCTh OTONMTENBHOrO ce30oHa — 230 1., cpeaHss
TEMIIepaTypa Hapy>XKHOI'O BO3JlyXa OTONUTEIbHOro ce3oHa — —14°C, TtpeOyemas

BHyTpeHHss Temnepatypa — +18°C, KIIJl oronurensHoil yctaHoBKH — 0,8.
Memoouueckue ykazanus K évtnonnenuto 3aoay 1, 2

1. Hopma pacxoza TormmBa Ha BEIpaOOTKY | T CTaHZapTHOTO Mapa OmpeAesieTcs
no hopmyie

P L)

7O (87)

=

rae H — Hopma pacxopa TorurBa Ha BeIpaOOTKY 1 T cTaHIapTHOIO napa, Kr/T;
P — pacxon HaTypaJlbHOro TOIJIMBA Ha MPOM3BOJCTBO | T cTaHAAapTHOIO mapa,

KKaJI/KT.

Pacxo HaTypaJIbHOTO TOIIMBA HA MPOU3BOJACTBO | T CTaHAAPTHOTO Mapa:

g (88)

rac 640 — KOTUYECTBO KKaJl, HCO6XOIII/IMI>IX IJIA ITOJIYUYCHUA CTaHAAaPTHOIO IIapa C 1 xr

KHNIAKOCTH,



Y — KO3 (PUIMEHT MOJIE3HOTO JEHCTBUS KOTEIBHOIO arperara.

[ToncraBuB 3Hauenue P B Qopmyny, ompeaenum HOpMy pacxona TOIUIMBA HA
BbIPAOOTKY 1 T cTanmapTHOro napa:

(

f,_,fJ I-‘UHH
/1 ,
() (] (89)

2. IToTpeGHOCTh B TOIJIMBE HAa OTOMUTENBHBIN CE30H PACCUUTHIBAETCS 10 PopMyJie

I =1 X\t -1 1AL N0

(90)

rae [/ —noTpeGHOCTh B TOIUIMBE HAa OTONUTEIBHBIN CE30H, T;

V — Hapy»KHBIIA 00BbEM 30aHUS, M;

/[ — IpOJIOJKUTENIBHOCTh OTOMUTENBHOTO CE30HA, JIH.;

t, — CpeHss TeMIiepaTypa HapyxHas, °C;

ts — BHYTpPEHHsIs TeMiiepatypa, °C;

H, — HOpMAaTHB pacxojia TOIUIMBA 3a CYTKH Ha | M° 00BEMa 31aHMs U Tepenas
temnepatyp B 1°C, xr;

1073 — mepeBoaHOM KO3 PUIHMEHT, KT B T.

Hopwmatus pacxoza TomimBa onpenesstor no Gopmye

O

rae 24 — KoJIMYeCTBO YacOB B CyTKaX, 4ac;
g — yAeNbHas TEIUIOBas XapaKTEPUCTUKA 31aHUS, KKAJI/4'M;
7000 — TenioTa CropaHus YCIOBHOTO TOTUIMBA, KKAJI/KT |

n — KIIJI KoTeIbHON yCTaHOBKH.

UYem Oonbire KyOaTypa 37aHus M TeIUlee KIMMAaTUYECKUI pailoH, TeM MeHbIIe
yZA€IbHas TEIUIOBask XapaKTEpPUCTHUKA 3/1aHHUs, a, CIIEIOBATEIbHO, U HOPMATUB pacxoja
TOIINBA 34 CYTKH.

Jliist 3maHuii COBpeMEHHOM 3acTpOrKH (C OOJBIIUM 00BEMOM OCTEKJICHHUS U T.J.)

yACJIbHAA TCIJIOBAs XapaKTCPUCTHUKA BBIIIC, UYEM JIJIA SI[aHI/Iﬁ CT&pOfI 3aCTpOﬁKH.



3aoaua 3
OrnpenenuTs CBETOBOM MOTOK, U3 Ty4yaeMblii BCEMU JIaMIIaMU, €CJIM OCBEIIEHHOCTh
pabo4ero Mecra 1o HOpME OCBEHMIEHHOCTH — 16 JK, miomans ocsemenus — 250 m2,

Koa¢durment 3amnaca — 1,8; k03 HUIIUEHT UCTIOTB30BaHMS CBETOBOTO MoToka — 0,5.

3aoaua 4

Paccuntath MOIIIHOCTS J1amIl, TpeOyEMBIX JJIsl OCBEIICHUS, IIPU YCIOBUH, UTO:
1) cBeToOBO# MOTOK, M3MyyaeMblii Bcemu Jammnamu — 150 000 mm;

2) MOIIHOCTh KaXK101 jamiibl — 150 Br;

3) cBETOBOM MOTOK, U3Iy4YaeMblil 0HOM 1ammoi — 1 785 nm.

3aoaua 5

OnpenenuTe HOPMY pacxojla 3JIEKTPOIHEPIHH JUIsl OCBEILCHMS 1ieXa, €Clu
HMMEETCs CJIEIYIOIINE JaHHBIE:

1) momHOCTh Beex jamit it ocernerus — 20 000 Br;

2) Bpewms ropeHus jami — 287 gac;

3) k03pUIIMEHT, YYMUTHIBABIIUKH  HEPAaBHOMEPHOCTh TOPEHHS JaMmIl B

paccmatpuBaeMblii iepuos — 0,9.

Memoouueckue ykazanus K 6bIn0JIHEHUI0 3a0ay 3—5

BennunHy CBETOBOTO MOTOKA, M3JIy4aeMOT0 BCEMU JIAMIIAMH, OMPEICIISIOT 10
dhopmye:
[ S AN

I 02)

rae F — CBETOBOM MOTOK, U3JTyYae€Mblii BCEMH JIAMIIAMH, JIM;
E — ocBeniénHocTh paboyero mecra (1o HopMe OCBEHIEHHOCTH ), JIK;
S — mIomaabs OCBEIEHHs, M%;
K, — xoapunmenT 3amaca;

K, — ko3 punmeHT ucnoap30BaHus CBETOBOTO TIOTOKA.

JlromeHn (M) — eAUMHUIIA CBETOBOIO MOTOKA (CBETOBOM MOTOK, MCITYCKAEMBIii

TOYCYHBIM UCTOYHUKOM IIpHU CHUJIC CBCTA B 1 CBG‘IY).



JIrokc (JIK) — eAMHUIA OCBEIIEHHOCTH (OCBEIIEHHOCTh MOBEPXHOCTH ILIOMIAAbIO |
M? IIPU CBETOBOM MOTOKE NAJAONIET0 Ha HEE M3aydeHus 1 11m).

I[J'IH pacqéTa MOHIHOCTH JIaMIl, MCITIOJIb3YEMBIX Ha OCBCHICHHC, IMPUMCHACTCSA

dhopmyna

(93)
rae P — MOIIHOCTH JlaMI 11 OCBElIeHusI, BT;

P — MOIIIHOCTb Ka)K101 JiaMIibl, BT;

f — CBETOBOW MOTOK, W3TyYaeMblil OJHON Jammoi JaHHOW MOIIHOCTH U

HAaIIPSAXKCHUA, JIM.

Hopwma pacxona anekTposHepruu Ha OCBEIIEHUE PACCUUTHIBAETCS 10 (hopMyIie

[ =P A A
(94)
rae H — Hopma pacxozaa dJIeKTpOdIHEPTUH, KBT;
P — MomHOCTh BCeX JlaMm JJIsl OCBelleHus, BT;
{ — BpeMs TOpPEHUS JIaMII B PACCMAaTPUBAEMBIN IEPUOJ, YaC;
K, — xoapdunment, y4UTHIBAIONIMA HEPABHOMEPHOCTh TOPEHUS JiaMI B

paccmaTpuUBaeMblii IEPHOJ] BPEMEHH;

107 — nepesoauoi koddpument, Bt B kBT.

3aoaua 6

OnpenenuTs HOPMY pacxojia IEKTPOIHEPTUH Ha MOydeHHe | T KUIKOHN cTamu,
€CJIM TIOJIE3HO HCIOJIb3yeMasi MOIIHOCTh djiekTporedn mnpu T1uiaBke — 800 kBT,
MIPOJIOJKUTENIBHOCTD TJIaBKU — 2,5 4, KO3 GUIMEHT TMojie3Horo AeiicTBus mneun — 0,9,
MOIITHOCTh MPH paboTe Meun Ha X0uocToM Xoay — 420 kBT, Bpemsi BCIIOMOTaTelIbHBIX

onepanuii — 0,2 4.

3aoaua 7

OnpenenuTs HOPMY pacxoja dJCKTPOIHEPTUM TIPH INTAMIIOBKE JeTajeil Ha
MEXaHWYECKHUX TPeccax, €CIM PacxoJi dJIEKTPOIHEPTrUuu Ha oAuH paboumit xom — 50
kB1u; miomane mrammyemeix aetaied — 1 200cm; miomanbk HEMOABHXKHOMN

IOIITAMIOBOYHOM IIUTHL — 400 ¢M?; K03()OULUEHT 3aM0NHEHUS UIOMIAAN TJTUTHL —



0,9; pacxon 3JIEKTPO’HEPrUU Ha OAMH XOJOCTOM Xoa — 20 kBT-4; MOmIHOCTH npu

xosoctoM xojie — 10 kB4, BpeMs Ha BcnomorarensHbie onepanuu — 0,4 4.
Memoouueckue ykazanus K 6blnoaHenuto 3aoay 6, 7

1. Hopma pacxonma 3JIEKTPOIHEPIMM Uil IOJIY4YEHHs | T >KMIKOW CTaiu
paccuuThIBaeTCs 1Mo GpopmyIe

(95)

rae H —Hopma pacxopa 3JeKTposHepruu, KB u;
Ny — 110J1I€3HO UCTIO0JIb3yeMasi MOIIIHOCTh JIEKTPOINEYH NpH IJIaBKe, KBT;
tp — IPOAOJIKUTCIBHOCTD IIABKH, Y;
7 — K03(pPUITUEHT MONTE3HOTO ICUCTBUS TICYH;
N, — MOIIIHOCTH pHU pabOTe YU Ha XOJI0CTOM X011y, KBT;

Iy — BpeMs OT KOHIIA IIIaBKHU 10 OCBO60)K)IGHI/I$I ey OT METajlia, 4.

2. Hopmy pacxona 3J€KTPOdHEPTHM MpU ILITAMIOBKE JeTajeil OmpenensoT

CIIEAYIOIINM 00pa3oM:
H =P +P +P
| (96)
rae P,.—pacxof 3IeKTPOIHEPTUHU Ha PaO0OUNE XOIbI IIPH INTAMIIOBKE JeTaje, KBT-u;
P, — pacxoJ1 37eKTPOIHEPTUU HA XOJIOCThIEC XO/bl, KBT U;

P.., — pacxoja Ha BcrioMoraTesbHbIC onieparuu, KBt 4.

Pacxon anexkTposHepruu Ha pabouue XOmIbl:

/)H —d 1
” ©7)

TI€ Ay — PACXOJ DJIEKTPOIHEPIUH HA OMH pabounii xo1, KBTu;

ny —44YuCiIo pa60q1/1x XO0O0B IIpHU IITAMIIOBKEC neTaﬂeﬁ.

Yucno pabouux X010B IPH IITAMIIOBKE JETaJICH:



n —

(98)

rae F,—miomans ITamMIyeMbIX JETalen, oM
F, — Tutoma b HeToABUYKHOM MO TAMIIOBOYHO TUTUTHI, CM>;
K, — x03dHULreHT 3an0THEHUS IO M TITUTHI.

Pacxo/1 351eKTpo3HEpru Ha XOJIOCTHIE XOIbI:

/)‘ e (R (99)

TAE dy — PACXOJ AJIEKTPOIHEPTUM HA OJUH XOJOCTOM X0, KBT u;

n, —4YrCJIO XOJ0B.

Yucio X0I0CThIX X0O0B U pa6oqnx XO0O0B OANHAKOBOC.

Pacxo;:[ QJICKTPOSHEPTHHU HA BCIIOMOT'ATCIIBbHBIC OIICpAlN:

(100)

rae Ny, — MOIIHOCTB IPH XOJIOCTOU X0/¢e, KBT;

tscn — BPEMS HA BCLIOMOTATENbHBIE ONIEPALINAH, Y.

3aoaua 67

OnpenenuTs MOTPEOHOCTh B TOIUIMBE HA OTOMHUTENBHBIN CE30H JJIsi OTOTUICHHUS
31aHUM COBPEMEHHOM U CTapOM 3aCTPOMKH, KOTOpbIe HaxoaiTcs Bo Il knmuMarnaeckom
parioHe.

1. HapyxHbIit 00BEM 3/1aHUSI IO BapuaHTaM MpeCcTaBiieH B Tabmuie 19.

2. KII/] oTronuTensHON YCTAaHOBKU OMPEAEIIAeTCs MO JaHHBIM Ta0auibl 20.

3. [IpoAOMKUTEALHOCTh OTOMUTEIBLHOTO C€30HA — 235 THEH.

4. Cpenusisg TeMIepaTrypa Hapy>KHOTo Bo3ayxa — MmuHyc 12°C.

5. Tpebyemast BHyTpeHHsIs1 TeMiiepaTypa — mitoc 16°C.



6. YnenbHas TEIUIOBAas XapaKTEPHUCTUKA 3JaHHUS ONPEACISETCS MO JaHHBIM

Tadmue! 21.

31aHME COBPEMEHHON  3aCTPOMKH

OTAIUIMBACTCA PAMOHHOM  KOTEJIbHOU,

paboratoieit Ha TBEPIOM TOIUIMBE, 3AaHUE CTAPOI 3aCTPONKU — TOMOBOW KOTEIHHOM,

paboTaromeii Ha TBEPIOM TOILIHBE.

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

HauanpHas OykBa paMUIUN CTyICHTa

Hapy:xHblif 00bEM 31aHMS, M

N — o ot
:J:w;>

SRS wHE

EN@%%OWSOE

=
-

> H—[

W
¢

210
250
310
350
420
470
480
520
640
680
660
870
820
900
910
930
950
5500
1 500
1700
20 000
20 500
21 000

Tabauya 20 — Koagpguyuenm noneznozo oeicmeaus 0monumeibHulX YCmaH080K

KII[I oTonuTENBHBIX YCTAHOBOK,

paboTaromux
By bl OTOMUTENIBHBIX YCTAHOBOK "
Ha TBEPAOM Ha IIPUPOTHOM
TOILINBE rasze
KoTtsl eHTpanbHOro
TEILIOCHAOKCHHS: 0,83 0,90
pPaMOHHBIC KOTECJIHLHEIC 0,68 0,75




JIOMOBBIE KOTEJIbHBIE
OTonuTenbpHBIE TIEYN

0,70

0,75
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Tabruya 21 — Yoenvnas menioeas Xapakmepucmurka 30aHut no KIuMamudeckum paioHam, KKa/4-m’

VY nenpHas TeIUIoBas XapaKTEPUCTUKA 3JaHUH 00BEMOM, M

3

Kiaumatnue 5001
kit paifon 3}22535:;3 o | 20130 | 30140 | 401-50 | s01- | 1001 | 20017 g | 1000T P ASO0L 1y e
20010 0 0 1100015600 | 5000 | Y% | 15000 | 25000 | 2900
3naHus 0,902 | 0,857 | 0,796 | 0,730 | 0,649 | 0,541 | 0,463 | 0,411 | 0,381 | 0,363 | 0,349
COBPEMEHHOM
I 3aCTPOMKH
3manus 0,835 | 0,795 | 0,738 | 0,672 | 0,595 | 0,485 | 0,383 | 0,325 | 0,287 | 0,258 | 0,234
cTapou
3aCTPOMKH
3maHus 1,163 | 0973 | 0,846 | 0,841 | 0,746 | 0,683 | 0,592 | 0,504 | 0,440 | 0,391 | 0,350
COBPEMEHHOU
1 3aCTPOVKH
3nanus 0,870 | 0,818 | 0,712 | 0,695 | 0,622 | 0,521 | 0,426 | 0,367 | 0,328 | 0,302 | 0,281
cTapou
3aCTPOMKH




3aoaua 68

OnpenenuTs 3KOHOMHUIO 3JIEKTPOSHEPTUM MpPH IUTAMIIOBKE JETalled B pe3yJbTare
M3MEHEHMS OpraHU3allMOHHO-TEXHUYECKUX YCIOBHUI TPOU3BOJICTBA, €CIIM UMEIOTCS JAHHBIE:

1) pacxon 37eKTpO’HEpruu Ha oAuH padounii xoa — 50 kBT-u;

2) muomaae IITaMIyEMBIX JeTajei, IUIoU[aJb HEMOABM)KHOM MOJIITAMIIOBOYHON
TUTATHI, KO3()QHUIMEHT 3aM0THEHUS TUIOMAAH TUTUTHI IO BapUaHTaM MPHUBOIATCS B TaOJHIIe
22;

3) pacxoj 3JEKTPOIHEPTrUU Ha OJUH X0socTo xo1 — 20 kBt-y;

4) MourHoCTh IpH XosocToM xoze — 10 kB1-4; Bpemst Ha BcioMorareabHble ONepanuu
-0,54.

Tabnuya 22 — HcxooHble OaHHble 0151 paciéma HOpM pacxood 31eKmposHepUn

IInomans HETOABMKHON
o 2
Hauantmas ITAMIIOBOYHOM IUIMTHI, CM Koot bumuenT
IImomane ITocae
OykBa Jlo n3MeHeHus 3ar0JIHEHUSA
ITAMITY €MbIX W3MEHEHUS
bamunrn 9 » | OpraHu3aIMOHHO- IUIOILIA A
CTVICHTA JIeTaneH, cM OpraHu3alMOHHO- I
ya Te);lgg;{z;i;nx TEXHUUYECKUX
YCJIOBUH

A, b 500 000 20 000 45 000 0,80
B, T’ 425 000 18 000 45 000 0,85
I, E, E 550 000 22 000 45 000 0,80
XK, 3, 1 500 000 25 000 45 000 0,90
K, JI 600 000 18 000 45 000 0,75
M, H 520 000 15 000 45 000 0,85
O,IL P, C 900 000 40 000 45 000 0,90
T,V, D, X 480 000 21 000 45 000 0,90
11, 4, 111, 500 000 20 000 45 000 0,90
111 480 000 21 000 45 000 0,90
9,10, 4

I1oBbI1IEHHBIN YPOBEHD

Cnucok JuTepaTypbl, peKOMEHyeMblii K HCI0JIb30BAHMIO 110 IAHHOM Teme
OcHoBHasi JiuTeparypa:

Kynpun, b. U. DnexkrpocHabkeHre MPOMBINIICHHBIX peanpustuii: yueo. / b. Y. Kynpu#. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. T'. IIporiecchl 1 ammapathl 3alIUThI OKPYIKAIOIIECH Cpepl : yued.mocooue / A.
I'. BeromkuH. - M. : Bricur.mxk., 2008. - 639 c.



JonoHuTeILHAS IUTEpATYypa:

Cadponos, B. C. Texnomornueckue npooeMbl OXpaHbl OKPYXKaIoIIel CpeIbl B
XUMHYECKol npombitiuieHHocTH [ Teker] : yue6. mocodue / B.C. Cadponos, I".41.
Bboromonosa, H.B. ®unaesa. - Kyiosmmes : Apuar. uH-1, 1981. - 116 c.

backaxos, A. I1. HetpagunmoHnHble 1 BO300OHOBIISIEMbIE HCTOYHUKH dHEpruu [Teker] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — equHOE OKHO JAOCTYIIa K 00pa30BaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — DBC «YHUBepcuTeTCKast OMOIMOTEKA OHJIAHY.

3 http://catalog.ncstu.ru/ — AIEKTPOHHBIN KaTAJIOT aCCOIUAIINH JIEKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBefeHnid u opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUSI.

IIpakTnueckoe 3ansitue 12. HopmupoBanue pacxoaa cbIpbsi U NPOAYKIIMUA XUMHYECKOH
NPOMBIIIEHHOCTH ¥ MYTH UX JKOHOMMU

Ilem, SAHATHUA: U3YUUTH TECOPETUYCCKUEC IMOJIOKEHUS 110 TEME 3aHATHA.

3HaHUs U yMeHUs1, NpuodpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(opMupyeMbIX KOMIIETEHUHH

Kopx, bopmynuposka

Kon, popmynupoBka

[Tnanupyembie pe3yabTaThl O0y4eHUS 110

KOMITETEHIIUN MHIMKATOpa JTUCHUILTHHE (MOIYITIO), XapaKTePHU3YIOIIKE STaIbl
dbopMUPOBaHUS KOMIIECTCHIIMA, HHANKATOPOB
K-1 Crnoco6en | TTK-1 N/-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOIIPUATHUS MO ONTUMHU3ALUU
MEPOIIPHUATHS 10 | MEPOIPUATHUSA M0 | TEXHOJOTUYECKUX PEKUMOB ITPOU3BOCTBA
COBEPILICHCTBOBAHUIO | ONITUMHU3ALIMU napGroMepHO-KOCMETUYECKOM MPOTyKIIH;
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX IloBbIIEHHBIH YPOBEHD
IIPOLIECCOB PEKUMOB MMOHUMAET
IIPOU3BOJICTBA IIPOU3BOJCTBA Ha MPOoQeCCUOHAIBHOM YPOBHE MEPOIPUITHS IO
napdromMepHo- naphroMepHo- ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
KOCMETHYECKOM KOCMETHYECKOMN MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
MPOIYKIIUI POIYKITUH MPOIYKIIHH;
IK-1 N/1-2 | Iloporosblii ypoBeHb
OCYILIECTBIISIET paszpabaThIBacT MEPOIPHUATHS IO ONTUMU3ALNH
OpraHH3aLHI0 TEXHOJIOTMYECKUX PEKUMOB IIPOU3BOCTBA
pa3pabOTKM  HOBBIX | MappIOMEpPHO-KOCMETHUECKOH MPOAYKIINY;
pPELENTYPHO- IToBbIIIEHHBI YPOBEHD
KOMITOHEHTHBIX pa3pabaTbhIBacT MEPONPHUITHS HA



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

00pasIoB MPOIYKIIUU

HOBBIX U MOJIEPHU3UPOBAHHBIX 00pa30B
MPOYKIIHH;

pereHui po(eCCHOHAIIBHOM YPOBHE TTO ONTHUMH3AIUN
napgproMepHo- TEXHOJOTHYECKUX PEKMMOB ITPOU3BOICTBA
KOCMETHYECKON napGroMepHO-KOCMETUYECKON MPOTYKIIHH;
MPOAYKIUU
IK-1 HJI-3 | IToporoBblii ypoBeHb
paspabartbiBaeT MIPUMEHSET METOIBI Pa3pabOTKU MEPOIIPHUATHUS T10
MIPEIJIOKEHUS M0 | ONTUMU3AIMU TEXHOJIOTHYECKUX PEKUMOB
MOJICpPHU3ALIUN MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHUECKOM
TEXHOJIOTHYECKOM MPOAYKIINH;
auHuM Tipor3BojicTBa | [loBbINIEHHBIN YPOBEHb
napdromepHo- npodeccHoHaNbHO BIaIeeT
KOCMETHYECKOU METOAaMH Pa3pabOTKU MEPOIIPHUSTHUS IO
MPOAYKIIUU ONTHUMM3ALMHI TEXHOJOTHUYECKUX PEKUMOB
MIPOU3BOJICTBA Map(hIOMEPHO-KOCMETHUECKOM
IPOYKIHH,
IK-2 Cnocoben | ITIK-2 NJI1-1 | IloporoBwlii ypoBeHb
OpraHu30BaTh aHAJIM3UPYET MOHUMAET METO/bl aHAJIN3a KAYE€CTBA ChIPhS U
KOHTPOJb ~ KadyecTBa | KAYeCTBO CBIPbS U | MaTepUaNOB, MOTY(HaOpUKATOB U KOMITIEKTYIOIIHX
MPOJIYKIIMM HAa BCEX | MAaTepUAJIOB, W31
CTaIUsAX nonydadbpukatoB  u | [loBbIIeHHBIH yPOBeHb
MIPOU3BOJICTBEHHOIO | KOMILIEKTYIOIIUX MOHUMAET METO/bl aHAJIN3a KA4eCTBA ChIPhS U
nporecca u3enui Ha | MaTepuasoB, MOIy(}HaOpPUKATOB U KOMITICKTYIOIIIX
COOTBETCTBHUE W3JIeTTUi Ha COOTBETCTBHUE TPEOOBAHUSIM
TpeOOBaHUIM HOPMAaTHUBHOM IOKYMEHTALIUH
HOPMaTUBHOMU
JIOKYMEHTalUN
[IK-2 NJ/1-2 | Iloporosblii ypoBeHb
OCYIIECTBIISET OCYUIECTBJIIET  BHEJIPEHHE  HOBBIX  METOJ/IOB
BHEJIPEHHE  HOBBIX | TEXHUYECKOTO KOHTPOJIS
MeToJI0B U cpeAcTB | [IoBbINIEHHBIH YPOBEHb
TEXHUYECKOT0 OCYUIECTBIIIET BHEAPEHUE HOBBIX METOJIOB U
KOHTPOJIA CPEJCTB TEXHUYECKOT'O KOHTPOJIS
I1K-2 NJI-3 | IToporoBblii ypoBeHb
OCYIIIECTBIISET MIPUMEHSIET METO/IbI MPOBE/ICHUS UCTTBITAHUN
MIPOBEICHUE HOBBIX 00pa3IoOB MPOTYKITUH;
ucnbiTaHuil HOBbIX U | [IoBBbINIEHHBIH YPOBEHb
MOJICPHU3UPOBAHHBIX | MPUMEHSIET METObI TPOBEACHUS UCTIBITAHUM

TeopeTnyeckas yacTb

OCHOBOM TEXHOJIOTHH XHMHYECKOTO IMPOU3BOACTBA ABJIAIOTCA XUMHUYCCKUC MCTOIbI

BOSI{GﬁCTBHH Ha nMpeaAMET TPpyJda, KOTOPBIC ITO3BOJIAIOT USMCHHUTE UX BCIIICCTBCHHBIN COCTasB,

arperaTHoC COCTOSIHHUEC U B PC3YJIbTATC IIOJYYaTh BEIICCTBA U MAaTCPHAJIbl C UHBIMHA (1)I/ISI/IKO—




XMMHUYECKUMHU  cBOMcTBaMH. lIpomeccel XMMHYECKOro BO3JIEHCTBHS IPOTEKAIOT B
CHEIUANbHBIX anmaparax M KOMIUIEKCaX CHEeHU(PUYECKOro HazHayeHus. BoJabIIMHCTBO
XUMHUYECKUX IMPOU3BOJCTB OTHOCUTCA K IMPOM3BOJCTBAM HEIMpEpbIBHOTO THma. g HUX
XapaKTEepHbI JOCTaTOYHO y3Kas CIELMaIn3alus M BbICOKAas KOHILIEHTpAaLUsl MPOU3BOJACTBA.
Hcxonst u3 TpeOoBaHM OXpaHbl OKPY>KAIOLIEH Cpeibl, BpeIHbIE TPOMU3BOACTBA, B TOM YHCIE
XUMHUYECKasi IPOMBIIIJIEHHOCTh, OPraHU30BaHBbI 110 3aMKHYTOMY LIUKIIY.

[To xapakTepy moTpedIeHUs] XUMUUYECKYIO MPOIYKIIHMIO MOXKHO KJIACCU(PUIMPOBATh Ha
JBa BHUJA — CBIPbE, MaTepHuaibl, Moay(haOpUKaThl, U3AEIHs, KOTOPbIE HPOU3BOAITCA U
NOTPEONSIIOTCS. B CaMOM  XMMHUYECKOM MPOMBILUIEHHOCTH; MPOAYKLHUSA, KOTOpas
MPOU3BOJIUTCA B OTPACISIX XUMHYECKOM MPOMBILIUIEHHOCTH, HO MOTPEOseTcss B JPYTux
orpacisix. K mepBoMy BHAY OTHOCSTCS, HalpuUMeEp, KUCIOTHI, LIENOYH, KO BTOPOMY
—IUTACTUYECKHUE MAacChl, JAKOKPACOUYHBbIE MOKPHITUS. Takoe pa3feieHHe HOCUT YCJIOBHBIN
xapaktep. OHO HEOOXOIMMO JI TOTO, YTOOBI MOKa3aTh Pa3iu4Ms B METO/aX U CIoco0ax
HOPMHUPOBAaHMS PACXO0/1a XUMUYECKOTO ChIPbs, MATEPUAJIOB M MPOAYKIMH, MOTYy4aeMOl U3
HUX.

Hopwma pacxona TakOKpaCOYHBIX MaTEPUAJIOB Ha M3JICIIHE ONpeAesIeTcs Mo Gopmyrie

[ =K A 1A,
(101)
rae H — HopMa pacxoia JaKOKPaCOYHBIX MAaTEPHAIIOB, T/U3/IEINE;
1 — KOJIMYECTBO CIOEB MOKPBITHUS;
d — yJenbHbIA pacxol JAKOKPACOYHOr0 MaTepuana paboueii BI3Ku, I/m%;
K, — xoadpurmeHT notepsb, onpeaesieMplil mo Gopmyre
[0
I .
[0 - a (102)
rae a — J0Js NoTeps, %o.
VY nenbHbIN pacxon JIAKOKPACOYHOTO MaTepuana oTpeensieTcs b2 ()

AKCIIEPUMEHTANBHBIM MYTEM, JTMO0 paCUETHO-aHATUTUYECKUM METOIOM.

[To pacuéTHO-aHATUTUYECKOMY METOJly YAEJIbHBIN pacxo] onpeaensercs no popmyne

o
L

. Mm-g 1))
' (103)

A€ A — TOJIIMHA CYXOH IUVIEHKH, MK;

¥ — 00BEMHBIN BEC CyXOM IIEHKH, T/cM?;



p — CyXOH OCTaTOK B JIAKOKPACOYHOM MaTtepualie mpu pabodeil Bszkoctu, %o.

Bonpocekl u 3axanus:
ba3oBbIil ypoBeHb
1. OnumuTe NopsAI0K pacyéTa HOPM Pacxo/ia JJAKOKPACOUHBIX MAaTEPUAIIOB.
2. Tlosicaute OCHOBHBIE (DAKTOPBI, OT KOTOPHIX 3aBHCHUT BEIMYMHA HOPMBI pacxojia
JIAKOKPACOYHBIX MaTE€pUaJIOB.

3. OxapakTtepu3yite myTH IKOHOMHUHU JTJAKOKPACOYHBIX MATEPHUAJIOB.

Cnucok JuTepaTypbl, peKOMEeHAyeMblil K HCII0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHas1 JIMTEpaTypa:
Kynpun, b. U. DnextpocHabxeHne npoMbIlIeHHbIX npeanpustuil: yueo. / b. M. Kynpus. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaTsl 3aUTH OKPYKAOIIEH cpesl : yaed.mocooue / A.
I'. Beromkus. - M. : Bricur.mxk., 2008. - 639 c.

JlonoTHUTEIbHAS JINTEpaTypa:

Ca¢ponos, B. C. Texnonornyeckue npodaemMbl OXpaHbl OKpYKarollel cpelibl B
XUMHUYeCKol nmpombitieHHocTH [Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. un-1, 1981. - 116 c.

backaxos, A. I1. HetpagunmoHnHble 1 BO300OHOBIIsIEMbIE HCTOYHUKH dHEpruu [Teker] : yueo.
/ A.I1. backakoB , B. A. Mynn. - M. : Ul BACTET, 2013. - 366 c

HNurepHer-pecypcebi:
1 http://window.edu.ru/ — enuHOe OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcurerckast 0MOIMOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTAJIOT aCCOIMAITUY YJIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBefieHuni u opranuszanuiit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOI'MTYECKHE CITOCOBbI U CPEJICTBA
PECYPCO2HEPI'OCBEPEKEHUSI.

HpaKTI/I'leCKOG 3ansaTue 13. HOpMI/IpOBaHI/Ie pacxojaa CbIpbs U MPOAYKITUA XMMHYECKO
MNPOMBIINJICHHOCTH U IYTH UX I9KOHOMHUHU (l'lpO)IO.]'DKeHI/Ie)
HeJIl) 3AHATHA: U3YUUTHb TCOPECTUICCKHUEC ITOJTOKCHUA 110 TEME 3aHATUSA.

3HaHMA U YMeHHs, IPpUodpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOEHHS TeMbI U
(popMupyeMbIX KOMIIETEHUH


http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

Kon, bopmynupoBka

Konx, hbopmynupoBka

[Inanupyemblie pe3ynbTaTbl 00y4eHus 110

KOMITETEHITUHT WHIUKATOpa JTUCIUTITHHE (MOIYITIO ), XapaKTePU3YIOIIHE ATATTbI
dbopMUpOBaHUs KOMIETSHIIMA, HHANKATOPOB
K-1 Cnocoben | ITK-1 NJI1-1 | IToporoBwlii ypoBeHb
pa3pabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOIIPHUATHUS 1O ONTUMHU3ALIUN
MEPOTIPUSTHS 10 | MEPOTIPUATHS MO0 | TEXHOJIOTUYECKUX PEKUMOB IPOU3BOACTBA
COBEPIIICHCTBOBAHUIO | ONTHMH3AIAN napGroMepHO-KOCMETHIECKOU TIPOTyKITHH;
TEXHOJIOTHYECKHIX TEXHOJIOTHYECKHIX IloBbIlIeHHBIH YPOBEHD
MIPOLIECCOB PEKUMOB MTOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATBHOM YPOBHE MEPOTIPUSITHS TIO
napgroMepHo- napgroMepHo- ONTUMU3AIMH TEXHOJIOTUUECKUX PEIKUMOB
KOCMETHYECKON KOCMETHYECKON MIPOU3BOJICTBA TTAPPIOMEPHO-KOCMETHYECKON
MIPOTYKITUH MPOYKITHH MIPOTYKITHH,
IK-1 N/-2 | IloporoBblii ypoBeHb
OCYIIIECTBIISICT pa3pabaTeIBacT MEPOIPHUSITHS TTO ONTUMHU3AITUN
OpraHu3aIUI0 TEXHOJOTHYECKHIX PEKUMOB ITPOU3BOJICTBA
pa3pabOTKH  HOBBIX | Map(IOMEPHO-KOCMETHYSCKOM ITPOTYKIIHH;
pEUENTYpPHO- IToBbIIEHHBIN YPOBEHD
KOMTIOHEHTHBIX pa3pabaTbeiBacT MEPONIPUITHS HA
pernreHuit po(heCCHOHATEHOM YPOBHE 110 ONTHMH3AINN
napgroMepHo- TEXHOJIOTHYECKUX PEKUMOB IPOU3BOICTBA
KOCMETHYECKON napGroMepHO-KOCMETUYECKOHN TPOTyKIIHH;
TIPOYKITUH
[K-1 N/-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOJIBI Pa3pabOTKH MEPOIIPUATHUS T10
MIPEIOKEHUS MO0 | ONTUMU3AIMU TEXHOJIOTHYECKUX PEXKUMOB
MO/ICPHU3AITUT MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
TEXHOJIOTHYECKON MTPOYKITHH,
auHUH 1pon3BozicTBa | [loBbINIEHHBIH YPOBEHD
napgpoMepHO- po(eCCUOHAIIBHO BJIaJICET
KOCMETHUYECKOU METOJIaMH pa3pabOTKH MEPOTIPUSATHS 110
MIPOTYKITUH ONTUMU3AINH TEXHOJIOTHUECKUX PEIKUMOB
MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHUECKOM
MIPOTYKITHH,
K-2 Cnoco6en | IT1K-2 HJI-1 | IToporoBblii ypoBeHb
OpraHu30BaTh aHAITU3UPYET MMOHMMAET METOJIbl aHAJIN3a KAYECTBA CHIPhS U
KOHTPOJIb ~ Ka4yecTBa | KAYeCTBO CHIPbS U | MaTepUAIOB, MOy (HaOpPUKATOB U KOMITICKTYIOIIHX
MPOIYKIIMM Ha BCEX | MAaTEpPUAIOB, W31
CTausAX nonydadpukaroB  u | [loBbIIEHHBIH YPOBEHD
MIPOU3BOJICTBEHHOTO | KOMITJICKTYIOIITIX MMOHMMAET METOJIbI aHAJIN3a KaYeCTBA CHIPhS U
mporiecca 171631 () 1717 Ha | MaTepuasoB, Mony(HadpuKaToB U KOMILUICKTYIOIINX
COOTBETCTBHUE U3JIENIHIA Ha COOTBETCTBUE TPEOOBAHHSIM
TpeOOBaHUSM HOPMAaTUBHOW JOKYMCHTAIUH
HOPMAaTHUBHOU
JOKYMEHTAIIUU
[IK-2 N/1-2 | IloporoBblii ypoBeHb
OCYIIIECTBIISICT OCYIIECTBIIIET  BHEJIPEHHE  HOBBIX  METOJIOB
BHE/IPEHHE  HOBBIX | TEXHHMYECKOTO KOHTPOJIS

METOJIOB M CpEICTB

IloBbIlIEHHBI YPOBEHD




TCXHUYCCKOI'O
KOHTPOJIA

OCYHICCTBIIACT BHCAPCHUC HOBBIX MCTOJ0B
CpC€ACTB TCXHUYCCKOI'O KOHTPOJIA

n

[K-2
OCYIIIECTRIISICT
IIPOBE/ICHUE
UCIIBITAHUN HOBBIX U
MOJCPHHU3UPOBAHHBIX
00pa31I0B PO TYKIIHH

V-3

IToporoBblii ypoBeHb

MNPUMCHACT METOAbI IIPOBCACHUA HUCHEBITAaHUU
HOBBIX 00pa3IoOB MPOIYKITUH;
IToBbIIEHHBI YPOBEHD

MNPUMCHACT METOAbI IIPOBCACHUA HUCHBITAaHUN
HOBBIX U MOJICPHU3HPOBAHHBIX 00pa3IloB

MPOIYKIINH;

Bonpocekl u 3axanus:

ba3oBbIi1 ypOBEHb
3aoaua 1

Paccuutats HOpMy pacxona rpyHTa Ne 138 mpu rpyHTOBKE J€TanH C JIBYX CTOPOH

pacnbuieHneM BpyuHyro. O0mas miomaas nokpacku 1,32 m2. TommuuHa mwieHky — 14,5 MK,

00BbEMHAs Macca Cyxol IieHkH — 1,82 r/cM’, mpoueHT cyxoro ocrarka npu pabodeit

Ba3kocTH — 41 %, yaenbpHas HopMa pacxoza o 3amepam — 117 t/m?.

3aoaua 2

YcTaHOBUTH HOpMY pacxoaa XUMHUKATa JJIs TaJIbBAHUYCCKOT'O IOKPBITUA ACTAJIH,

HCXOJ U3 CIAEAYIOMINX TaHHBIX:

1. Hopmarus pacxosa xumukara — 40 r/mr,

2. CyMma pacu€THOM NOBEPXHOCTHU JIETAJIU U YaCTH MOJIBECKHU, TOTPYKAEMOI B BAaHHY

—0,3 Mm%

3aoaua 3

PaccunTaTh HOpMY Pacxoia MAaCJITHOTO JIaKa JJIsl HOKPBITHS MKada IIOmanbo 2,5 M2,

B JIBa CJIOS, YAEIbHBIN pacxon — 95 r/em?, koddpuument moreps — 1,05.

3aoaua 4

OHpeI[eHI/ITB HOPpMY pacXxoJia KpaCKMu Ha U3ACIINEC, NCXOOA U3 CICAYIOIMNX NAHHBIX!

1) mIomaas OKpaluBaeMoil IOBEPXHOCTH U3AEIUS — 5 M2,

2) KOJMYECTBO CIOEB MOKPBITUS — 2;

3) yaenbHBIN pacxo/] JAKOKPaCOYHOTO MaTepraa B pabodei BA3KOCTH — 95 r/m?,

3aoaua 5

OnpenenuTs yaenabHBIN pacxo/l JIAKOKPACOYHOTO MaTepualia B CIEAYIOIIUX YCIOBUAX:
00BEMHBIN Bec Cyxoi MmIéHku — 1,7 r/cm®, cyxoil octatok mpu paboueii Bsaskoctd — 30%.

Heob6xoauMo nosryduTh MOKPBITHE TOMIIMHON 20 MUKPOH.




3aoaua 6.

VY CTaHOBUTH BEMTUYHMHY HOPMBI Pacxoja JaKOKPAaCOYHOTO MaTephalia B MCXOIHOMN
BA3KOCTHU. VMIcXo/IHbIE JaHHBIE:

1) HOpMa pacxoja JJaKOKpacoyHOro Marepuaia B padboueit Bsaskoctu — 100 r/ner;

2) TPOIICHTHOE pa3BeICHNE TAHHOTO JIAKOKPACOIHOro Matepraa pactsopuresieM — 40 %.

[ToBbIIEHHBIN YPOBEHD

3aoaua 1

OnpenenuTs HOPMY pacxo/ia JJAKOKPACOYHOT0 MaTepuaia B pabodeil BA3KOCTH, UCXOS
U3 CIENYIOLIETO:

1) TommuHa cyxoit miueHku — 20 MK;

2) IIOWmaab, OKPAIIMBAEMOM MOBEPXHOCTH — 5 M?;

3) 00BEMHEIN Bec Cyxoi mIéHKH — 1,9 T/cm?;

4) cyxoil OCTaTOK JIAKOKPAaCOYHOT0 Marepuaia B padboueii Bsazkoctu 20 %;

5) ko3¢ dumuent noreps — 0,3;

6) YHUCJI0 OANMHAKOBBIX ITO TOJIIHNHC CIIOEB OKpPAaCKH — 2.

CHuCOK JINTepaTyphbl, peKOMEHAyeMblii K MCI0JIb30BAHHUIO N0 IAHHOH TeMe
OcHoBHasl JIUTepaTypa:
Kynpun, b. U. DnexrpocHabkeHne MpOMBIIUIEHHBIX ipeanpusTaii: yueo. / b. Y. Kynpus. -
M. : Untepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaTsl 3alTUTH OKpPYKaOIIel cpesl : yaed.mocooue / A.
I'. Beromkus. - M. : Bricnr.mxk., 2008. - 639 c.

JlonoTHUTEIbHASI JIUTEpaTypa:

Ca¢ponos, B. C. Texnonornyeckue npodaemMbl OXpaHbl OKpYKarollel cpelibl B
XuMHueckoi npombitieHHocTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonosa, H.B. ®unaesa. - Kyiiobimes : Apuan. un-1, 1981. - 116 c.

backaxkos, A. [1. HerpanuimonHsie 1 BO300HOBIIsieMble HCTOYHHUKH 3Hepruu [ Tekcr] : yueo.
/ A. TI. Backakos , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 ¢

HHTepHeT-pecypcebl:
1 http://window.edu.ru/ — equHOE OKHO AOCTyIa K 00pa30BaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcurerckast 6MOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBII KaTaJIOT aCCOLMALIUH AJIEKTPOHHBIX ONOINOTEK
yueOHbIX 3aBefieHni u opranuszanuiit CKOO

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



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOIT'HTYECKHE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUSI.

HpaKaneCKoe 3ansaTue 14. HOpMI/IpOBaHI/Ie pacxojaa CbIpbs 1 MPOAYKITUMA XUMHYeCKO

MNPOMBIIIJICHHOCTH U IYTH UX 39 KOHOMHUH (l'lpOI[O.TDKeHI/Ie)

Heﬂb 3AHATHA: U3YUUTHb TCOPECTUICCKHUEC ITOJTOKCHUA 110 TEMEC 3aHATUSA.

3HaHMA U YMeHHs, IPUoOpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOEHHS TeMbI U
(popMupyeMbIX KOMIIETEHUH I

Kon, popmynupoBka

Kona, hpopmynupoBka

[Tnanupyemble pe3yabTaTbl 00y4eHus 110

KOMITETEHITUHT WHMKATOpa JTUCIUTIIHHE (MOIYITIO), XapaKTePU3YIOIINE ATATbI
dbopMupoOBaHUs KOMIETSHIINH, HHANKATOPOB
IK-1 Cnocoben | ITK-1 NJI-1 | IloporoBblii ypoBeHb
pa3pabarbIBaTh paspabarbIBaeT MOHUMAET MEPONPHUATHS IO ONITUMHU3ALNH
MEPOIPUATHS 10 | MEPOIIPUATHS M0 | TEXHOJOTUYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPIIECHCTBOBAHUIO | ONTUMHU3AINU napGroMepHO-KOCMETHYECKON PO Ty KITHH;
TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX IloBbIlIEHHBIIT YPOBEHB
MIPOIIECCOB PEKUMOB MOHUMAET
MIPOU3BO/ICTBA MIPOU3BOJICTBA Ha MPO(ECCHOHATHHOM YPOBHE MEPOIIPUSITUS IO
naphroMepHO- naphrOMEpHO- ONTHMH3AINHN TEXHOJOTHIYCCKUX PESIKUMOB
KOCMETHYECKOI KOCMETHYECKOI MIPOU3BOJICTBA Map(hIOMEPHO-KOCMETHYECKOM
MPOAYKIUT IPOAYKIIUN MPOAYKIUH;
IK-1 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIISET pa3pabaThIBacT MEPOMPUSIITHS IO ONTUMHU3AIIH
OpraHu3aInio TEXHOJIOTMYECKUX PEKUMOB MPOU3BOICTBA
pa3paboTKU  HOBBIX | Map(PIOMEPHO-KOCMETHIECKOM MTPOYKITHH;
pelenTypHO- IloBbIlIEHHDBII YPOBEHD
KOMITOHEHTHBIX pa3pabaTbIBacT MEPOPHUITHS HA
perieHuit po(hecCHOHATLHOM YPOBHE 110 ONTHMH3AINN
naphroMepHo- TEXHOJOTMYECKHUX PEKUMOB ITPOU3BOJICTBA
KOCMETHYECKON napProMepHO-KOCMETUYECKON POTyKIIHH;
IPOAYKIIUHI
ITK-1 N/1-3 | IloporoBblii ypoBeHb
pa3pabaTbIBaeT MIPUMEHSET METObI Pa3pad0TKU MEPOIPUSITUS TIO
MIPETI0KEHUS M0 | ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
MOJIEpHU3ALIUU MIPOU3BOJICTBA Tap(HIOMEPHO-KOCMETHYECKOM
TEXHOJIOTMYECKOM MPOAYKIINH;
auHUM 1pon3BozicTBa | [loBbIIEHHBIH YPOBEHD
napdromepHo- npohecCuoHaNBLHO BIaIeeT
KOCMETHYECKON METOAaMH Pa3pabOTKH MEPOIIPHUSATHUS TIO
IPOAYKIIUN ONTUMHU3AINH TEXHOJIOTUYECKUX PEKUMOB
MIPOU3BOJICTBA Map(IOMEPHO-KOCMETHUECKOM
MIPOYKITHH,
IK-2 Crnocoben | ITK-2 NJ/I-1 | IToporosblii ypoBeHb




OpraHU30BaTh
KOHTPOJIb ~ KadecTBa
MPOJYKIIMA Ha BCEX
CTAIHSAX
MIPOU3BOJICTBEHHOTO
nporecca

AHAIU3UPYET ITOHUMAET METO/Ibl AHAJIN3a KA4ECTBA ChIPbS U
Ka4eCTBO CBIPhSI W | MAaTEPHUAJIOB, IOy (PaOPUKATOB U KOMILIEKTYFOIUX
MaTepPUaoB, 11631 (S151%1

nonydabpukaroB  u | [IoBbINIEeHHDBI YPOBEHb

KOMILJIEKTYIOIINX MMOHUMAET METO/IbI AaHAJIW3a KAYeCTBA ChIPhA U

1563 (S 1505 Ha | MaTepuasioB, Moy(}HadOpUKaTOB U KOMIUICKTYIOIINX
COOTBETCTBHUE U3JINNIA Ha COOTBETCTBUE TPEOOBAHUSIM
TpeOOBaHUAM HOPMAaTUBHOM JJOKYMEHTAallUU

HOPMAaTUBHOM

JIOKYMEHTaluu

[1K-2 NJ1-2 | IloporoBblii ypoBeHb

OCYILIECTBIISIET OCYIIECTBJIIET ~ BHEIPCHHE  HOBBIX  METOJIOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIA

MeTo10B U cpeAcTB | [loBbIICHHBIN YPOBEHb

TEXHUYECKOTO OCYIIECTBIIIET BHEIPEHHUE HOBBIX METOJIOB H
KOHTPOJISI CPEICTB TEXHUYECKOT0 KOHTPOJIS

[IK-2 NJ1-3 | IloporoBblii ypoBeHb

OCYILIECTBIISIET MIPUMEHSET METO/IbI MPOBEICHUS NCTTBITAHUN
IIPOBEJICHUE HOBBIX 00pa31I0B MPOAYKIUH;

ucnblTaHUM HOBBIX U | [loBBILIEHHBIN YPOBEHb

MOJICPHU3UPOBAHHBIX | MPUMEHSIET METObI TPOBEICHHS UCTILITAHHIMA

00pa310B MPOTYKIIHH

HOBBIX U MOJICPHU3HPOBAHHBIX 00pa3IloB
MIPOYKITHH,

Bonpocsl 1 3aqanus:

ba3oBb1i1 ypOBEHb

3aoaua 1

OnpenenuTs HOPMY pacxojia JIAKOKPACOYHBIX MaTepHalIOB Ha OKPAacKy W3JAeNusl Mpu

CICAYIOMUX UCXOJHBIX TaHHBIX.

W3nenne coctouT u3 5 neraneil, TpeOYIOIUX OKPACKY MPOMBIIUIEHHBIMU SMAISIMU.

Wcxonmubie manHbIe U1 pacu€Ta HOPM pacxojia MpeIcTaBieHbl B Tabmiie 23.

Heramu Ne 1, 2, 3, 5 okpammBaroTcsi METOIOM paclbUieHus, aetaib Ne 4 — metonom

OKYHaHU:. Y nenbHbIC HOPMBI pacxoaa JIAKOKPACOUHBIX MATCPHUAJIOB IIPCACTABJIICHBI B

tabnuie 24.

OKpaHII/IBaHI/IC IMPOU3BOAUTCA B ABA CJI04. 3aroToBUTENIbHBIC IMOTEPHU IPHUHATE B PasMEpe

1 % oT mone3Horo pacxoaa JaKOKpaCOYHbIX MaTEPHUAJIOB.

Tabnuya 23 — Ucxo0Hb1edanHbeOnpaciémanopmpacxooaiakoKpacoOYHbIXMAmMepUaios

Howmep neranu

DN bW =

Ilnomans oxparmBacMoit HaumenoBanue smanu
HOBEPXHOCTH B MM*
2 500 Hutposmans JIHO
3 000 ABTOoHUTpOAIMANL 624-¢
1 600 Hwutposmans JIM
8 500 Omanb Y-1
3500 Hutposmans JIHO




Tabauya 24 —Yoenvuvie HOpMbl pacxo0a 1aKOKPACOYHBbIX MAMEPUATO8

YnenbHas H B T 1ipu okpacke
HaumenoBanue marepuaiia
pacnbUICHUEM OKYHAHUEM
Hutposmains JIM u JIHO 150-180 -
Owmanp Y-1 110-120 110
ABTOHUTpPOAIMAIIH 324-¢ 160-200 —

3aoaua 2

OnpenenuTh YUCTHIA PACXO SMAIU IJI OKPAIIMBaHUA 1 M’ M3Jeus, IIPU PacueTe
IPHHATH TOJIIUHY CyXOH IIEHKH 3Maiu — 10 MK, 00BEMHBIN BeC CyXoi Mmuénku — 1,7 r/em?,
cyxoi octaTok — 40 %.

3aoaua 3

OmnpenenuTs HOPMY pacxoja MOJIUCTUPOIA OJOYHOTO Ha M3TOTOBJICHHE JETANH, €CIIH
M3BECTHO, 4TO 00BEM OTOM nertanmu cocrtaBiser 13,5 cm’. Koopduuuent ucnonb3oBanus
noauctupoiaa — 0,85.

3aoaua 4

OrnpenenuTs HOPMY pacxoja OPraHMYECcKOro CTEKJIa Ha JIeTallb, Macca Kotopoil 104 r.
Kosdduument ucnonbzoBaHus aHAJIOTMYHOM JETalld, UMEIOLIEH YTBEPKIAEHHYIO HOpPMY
pacxona 0,7.

3aoaua 5

W3 nucToBOro reTMHaKca HaroTaBIMBAKOTCS MPOKIaAKU. ONpeaenuTh HOpMY pacxoja
reTUHAKCa Ha KOMILJIEKT MPOKJIAJIOK.

Hcxonnsle gannsie: d; = 140 mm; d, = 18 Mm; b = 380 MMm; TosmimHa netand — 1,7 MM.

Jluctel rerunakca umeroT pazmep 850x1 250 mm; 450x1 500 mm; 400x600 Mm.

CHHCOK JINTEPATYPbl, PEKOMEH/IyeMblii K HCI0JIb30BAHUIO 110 TAaHHOH TeMe
OcHoBHas IUTEpaTypa:

Kynpun, b. U. DnextpocHabxeHne npoMbIlIeHHbIX npeanpustuil: yueo. / b. M. Kynpus. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporecchl 1 anmapaTsl 3aITUTH OKPYKarOIIel cpesl : yaed.mocooue / A.
I'. Beromkun. - M. : Berc.k., 2008. - 639 c.

JlonoTHUTEIbHAS JINTEpaTypa:

Cadponos, B. C. Texnonornueckue npo0eMbl OXpaHbl OKPYXKaIOIIEH CpeIbl B
XuMH4YecKkoi npombitieHHocTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
Bboromornosa, H.B. ®unaesa. - Kyiiosmmes : Apuai. ua-t, 1981. - 116 c.



backakos, A. I1. HetpaguiinonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKHY dHepruu [Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

HNHTepHeT-pecypcehl:

1 http://window.edu.ru/ — earHOE OKHO IOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas 6u0InoTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3MEeKTPOHHBIN KaTAJIOT ACCOIHAITUH YTIEKTPOHHBIX ONOINOTEK
yueOHbIX 3aBefieHni u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHKe

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUSI.

IIpakTyeckoe 3ansitue 15. TexHo/ioru4ecKkuii mpouecc Ha NpeANPUATHH

]_[e.m, 3AHATHUA: U3YYUTH TCOPETUICCKHUEC ITOJIOKECHHUA 110 TEME 3aHATHA.

3HaHuUs U YMeHUs1, IPUOOpeTaeMble CTYIEHTOM B pe3yJibTaTe OCBOECHHS TeMbI H
(popMupyeMbIX KOMIIETEHUM I

Kon, bopmynupoBka

Kon, bopmynupoBka

[Tnanupyemble pe3yabTaThl 00yUeHUs M0

pa3pabaTbIBacT

KOMITETEHIIUN HMHIUKATOpa TUCTUIUTHHE (MOJYJITIO), XapaKTePU3YIOIIHNE STATTBI
dbopMupOBaHUs KOMIETEHIINH, HHANKATOPOB
IHK-1 Crnocoben | I1K-1 N/-1 | Iloporosselii ypoBeHb
pas3pabarbIBaTh paspabartbiBaeT MMOHUMAET MEPOTIPUSATHS TTO ONTUMHU3ALIUN
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPILIECHCTBOBAHUIO | ONTUMHU3ALMU napQroMepHO-KOCMETUYECKON POTyKIIHH;
TEXHOJIOTHYECKHIX TEXHOJIOTHYECKHUX IloBbIlIeHHBIH YPOBEHD
IIPOLIECCOB PEXUMOB ITOHUMAET
MIPOU3BOJICTBA IIPOU3BOJCTBA Ha MPOoQeCcCCHOHATBHOM YPOBHE MEPOIPUITHUS IO
naphromMepHo- napdroMepHo- ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
KOCMETHYECKON KOCMETHYECKON MTPOU3BOJICTBA TTAP(PIOMEPHO-KOCMETHUECKON
MPOYKITUH MPOYKITUH MIPOYKIIHH,
IK-1 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIIET pa3pabaThIBaeT MEPOIPUITHS IO ONTUMHU3ALUN
OpraHu3aIIo TEXHOJIOTMYECKUX PEKUMOB MPOU3BOICTBA
pa3pabOTKM  HOBBIX | MapPIOMEPHO-KOCMETHUECKOH MPOAYKIINY;
peuenTypHo- IHoBbIlIEHHBI YPOBEHb
KOMITOHEHTHBIX pa3pabaTbhIBacT MEPOIPUITHS Ha
peleHui po(hecCHOHATEHOM YPOBHE 10 ONTHMU3ALINN
nap(roMepHo- TEXHOJIOTHYECKUX PEKUMOB MPOU3BOICTBA
KOCMETHYECKOMN nmap(proMepHO-KOCMETHYECKOM IMPOAYKITUH;
IPOAYKIMH
IK-1 N/1-3 | IloporoBblii ypoBeHb

MIPUMEHSET METOJIBI Pa3pabOTKH MEPOTIPUATHUS T10



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

MPOYKIIH;

MPEI0KEHUS M0 | ONTUMU3ALMH TEXHOJIOTHYECKUX PEKUMOB
MOJIEpHU3ALIUN MIPOU3BOJICTBA Nap(PrOMEPHO-KOCMETUYECKOM
TEXHOJIOTHYECKON MPOIYKIIHH;
nuHuM por3BoAcTBa | [loBbINIEHHBIN YPOBEHb
nap¢omMepHo- npo¢eCCUOHATIBHO BIa/ICeT
KOCMETHYECKON METOJIaMU pa3pabOTKU MEPOIIPHUATHS 110
MPOTyKIIUU ONTUMU3ALMH TEXHOJIOTHYECKUX PEKUMOB
MIPOU3BOCTBA Map(hIOMEPHO-KOCMETUYECKON
POAYKIIHH;
K-2 Cnoco6en | I1K-2 NJI-1 | IloporoBblii ypoBeHb
OpraHu30BaTh aHaIU3UpPyeT MOHMMAET METO/Ibl aHAIIN3a KaYyeCTBa ChIPbS U
KOHTPOJIb ~ Ka4yecTBa | KAYeCTBO CBIPbS U | MaTepUANIOB, MOTY(HaOpPUKATOB U KOMILIEKTYIOIIHX
MPOIYKIIMM HAa BCEX | MAaTEpUANIOB, W31
CTausIX nonydadpukaroB  u | [loBbIIEHHbIH YPOBEHD
MIPOU3BOJCTBEHHOTO | KOMIUIEKTYIOLIUX MMOHUMAET METO/IbI AaHAJIW3a KAYEeCTBA ChIPhA U
nporecca 171631 () 1207 Ha | MaTepuasoB, MOy (HaOpPUKATOB U KOMITICKTYIOIIIX
COOTBETCTBHUE W3JIeTTUi Ha COOTBETCTBHE TPEOOBAHUSIM
TpeOOBaHUSAM HOPMATUBHOM JOKYMEHTAIUH
HOPMAaTUBHOU
JOKYMEHTallUU
I1K-2 HJI-2 | IToporoBblii ypoBeHb
OCYILIECTBIISET OCYIIECTBIIIET  BHEJIPEHHE  HOBBIX  METOJ/IOB
BHE/IPEHHE  HOBBIX | TEXHHMUYECKOTO KOHTPOJIS
MeTo0B M cpeAcTB | [loBbIIEeHHBbIN YPOBEHD
TEXHUYECKOT0 OCYUIECTBIIIET BHEIPEHHUE HOBBIX METOJIOB U
KOHTPOJIS CPEJICTB TEXHUYECKOTO0 KOHTPOJIS
I1K-2 HJI-3 | IToporoBblii ypoBeHb
OCYIIECTBIISET MIPUMEHSET METO/IbI MPOBEICHUS UCTTBITAHUN
MIPOBEICHUE HOBBIX 00pa31l0B NPOIYKIUH;
UCIbITaHUN HOBBIX U | I10BBILIEHHBIN YPOBEHb
MOJICPHU3UPOBAHHBIX | MPUMEHSIET METObI TPOBEICHUS UCTIBITAHUM
00pa3moB MPOIYKIIMK | HOBBIX U MOJIEPHU3UPOBAHHBIX 00pPa3IIoB

Teopernyeckas 4yacTb

Bonpocel u 3a1anus:

bazoBbIii ypoBeHb

1. CocraBiieHHE CXeMbI TEXHOJIOTUUECKOTO Mpoliecca.

2 AHanu3 cxeMsbl.

3. BrisiBiieHHE HETOCTATKOB B ACIIEKTE PECypcocOepekeHus
4 Cxema pecypCHBIX ITOTOKOB.




Cnucok JauTepaTypbl, peKOMeHyeMblil K HCIOJIb30BAHMUIO M0 TAHHOM TeMe
OcHoBHas iuTEpaTypa:
Kynpus, b. U. DnexrpocHabxeHne NpoMbIUIeHHBIX Tpeanpusatuii: yueo. / b. Y. Kynpus. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporeccsl 1 anmapaThl 3alIUThl OKPYXKAOIIEH cpe/ib : yued.mocooue / A.
I'. Beromkud. - M. : Beicur.mxk., 2008. - 639 c.

JonosHuTeILHAS IUTEPATYypa:

Cagponos, B. C. Texnonoruueckue npo0ieMbl OXpaHbl OKPYKAIOLIEH cpelibl B
XUMUYECKOH mpoMbIuieHHOCTH [ Tekct] : yue6. mocodue / B.C. Cadponos, I'.41.
boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuan. un-t, 1981. - 116 c.

backakos, A. I1. Herpaguiimonusie 1 BO30OHOBIIsIEMbIE HCTOYHUKHU dHepruu [Tekcr] : yueO.
/ A. II. backakos , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — enuHOE OKHO JOCTYIIa K 00pa30BaTEIbHBIM PeCypcam

2 http://biblioclub.ru/ — 3BbC «YHuUBepcuTerckas 6uOIMOTEKa OHIANH.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTAJIOT aCCOIUAIINH JIEKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBeqeHnid n opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOT'HYECKHE CIIOCOBbI 1 CPEACTBA
PECYPCOSHEPI'OCBEPEKEHUAI.

IMpakTnuyeckoe 3ansitue 16. Padora co cnpaBoYHUKAMY HAMJIYYIIMX JOCTYINHBIX
TeXHOJIOTHi.
Hean 3aHATHA: U3YyUNUTh TEOPETUUECKHE MOJIOKEHHUS 110 TEME 3aHATHSL.

3HaHus U yMeHUs1, IpUoOpeTaeMble CTYIEHTOM B pe3yJibTaTe 0CBOEHHUS TeMbl U
(opMupyeMbIX KOMIIETEHUHH

Kon, popmymupoBka | Kox, popmynupoBka [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIIETEHINH WHAUKATOpa TUCHUILTHHE (MOIYJITIO), XapaKTePHU3YIOIINE dTaIb

(dbopMUPOBaHUS KOMIIETCHIIWA, HHANKATOPOB

ITK-1 Crocoben | ITK-1 NJI-1 | Iloporosslii ypoBeHb

pa3pabaTbiBaTh pa3pabaTbIBaeT MMOHMMAET MEPOIPHUSATHS 10 ONTUMHU3AINN

MEPOTIPUSITHS 10 | MEpOTIPUATHS MO | TEXHOJOTUYECKUX PEKUMOB MPOU3BOJICTBA

COBEpILIEHCTBOBAHUIO | ONTUMM3ALUN nap@roMepHO-KOCMETUYECKOM POTyKIIH;

TEXHOJOTUYECKUX TEXHOJIOTUIECKUX IloBbIlIEHHBIIT YPOBEHB

MIPOLIECCOB PEXUMOB MMOHUMAET

IIPOU3BOJICTBA IIPOU3BOJICTBA Ha MpodeccrnoHaTbHOM YPOBHE MEPOIIPHUSITHS TIO

napQroMepHo- nap@roMepHo- ONTUMU3AINH TEXHOJIOTHIECKUX PEKUMOB

KOCMETUYECKON KOCMETHUYECKOI IPOM3BOJICTBA NMAaP(PIOMEPHO-KOCMETHYECKOI

TIPOTYKITUN TIPOTYKITUN TIPOTYKITUH,



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

[K-1 NJ1-2 | Iloporosslii ypoBeHb
OCYILECTBIIAET paspabaTbIBacT MEPOIPUATHS IO ONTUMHU3ALIH
OpraHu3aluIo TEXHOJIOTMYECKHUX PEKUMOB IIPOU3BOICTBA
pa3paboTKu  HOBBIX | Map(PIOMEPHO-KOCMETHIECKOM MPOIYKITUH;
peuenTypHo- IHoBbIlIEHHBI YPOBEHb
KOMIIOHEHTHBIX pa3pabaTbIBacT MEPONPHUATHS Ha
pelieHui npodecCHOHaIBLHOM YPOBHE [0 ONTHMU3ALUU
napgromepHo- TEXHOJIOTMYECKHUX PEKUMOB IPOU3BOJICTBA
KOCMETHYECKON napHroMepHO-KOCMETHYECKOW IPOTYKIIH;
MPOAYKLINU
[K-1 N/-3 | Iloporosselii ypoBeHb
pa3pabaTbIBaeT HIpUMEHSET METO/Ibl pa3pabOTKU MEPOIIPUATHUS 1O
MIPEIOKEHUS 10 | ONTUMU3ALUHU TEXHOJIOTUYECKUX PEKUMOB
MOJIEpHU3ALIUN IPOM3BOJICTBA NMAP(PIOMEPHO-KOCMETHYECKOI
TEXHOJIOTMYECKON [PONYKLIWH;
auHUM pon3BoAcTBa | IloBBIIEHHBIN YPOBEHD
napgroMepHo- poeCCUOHAIBHO BIIa/ICET
KOCMETHUYECKON METOAaMU pa3pabOTKH MEPONPUSATHS 110
MPOAYKLINUU ONTUMHU3ALMH TEXHOJIOTHUECKUX PEKUMOB
POM3BOJICTBA MAPHIOMEPHO-KOCMETUYECKOM
POAYKIIUH;
ITK-2 Croco0en | ITK-2 NJI-1 | Iloporosslii ypoBeHb
OpraHu30BaTh aHaJIM3UpPyeT MOHMMAET METO/Ibl aHAJIM3a KaYE€CTBA ChIPhS U
KOHTPOJIb ~ KauecTBa | KAUeCTBO CHIPbS U | MaT€pPHaJIOB, 0Ny ()adpHUKaTOB M KOMIUIEKTYIOIIUX
OPOAYKIIMM Ha BCEX | MaTepHUasoB, W31
CTausX nony¢adpukaroB U | [loBbIlIeHHBbIN YPOBEHb
MPOU3BOJICTBEHHOTO | KOMITJIEKTYIOLINX MOHMMAET METO/Ibl aHAJIM3a KaUeCTBA ChIPhs U
npoiecca N3 Ha | MaTepuanoB, o1y (hadpUKaTOB U KOMIUIEKTYIOIUX
COOTBETCTBUE U3JIeNIUIA HAa COOTBETCTBUE TPEOOBAHUAM
TpeOOBaHUAM HOPMAaTUBHOM TOKyMEHTallUU
HOPMaTUBHOM
JOKYMEHTaLUU
[IK-2 N/1-2 | Iloporosblii ypoBeHb
OCYLIECTBIIAET OCYILIECTBJIIET ~ BHEJIPEHHWE  HOBBIX  METOJIOB
BHEJPEHHE  HOBBIX | TEXHHUYECKOIO KOHTPOJIS
MeTof0B U cpeactB | IloBbIlIEHHBIH YPOBEHb
TEXHUYECKOTO OCYILECTBJIIET BHEAPEHHE HOBBIX METOJO0B U
KOHTPOJIS CPEJICTB TEXHUYECKOTO KOHTPOJIS
[1IK-2 N/1-3 | Iloporosblii ypoBeHb
OCYILIECTBIIAET IIPUMEHSET METO/IbI IPOBEACHUS UCIIBITAHUI
IIPOBEICHUE HOBBIX 00Pa31I0B NPOYKIHH;
HCIBbITaHUN HOBBIX U | IloBBIIIEHHBIN YPOBEHb
MOJIEPHA3UPOBAHHBIX | PUMEHSIET METOBI IPOBEICHUS UCIIBITAHUN

00pa31oB NPOAYKINH

HOBBIX U MOJIEPHU3HPOBAHHBIX 00pa3LOB
MIPOAYKIIHH;




TeopeTnyeckas yacTb

Bonpocsl 1 3axanus:
ba30BbIi1 ypoBEHb

Nzyuerne [OCT P 54097-2010 PecypcocOepexenue.

Hawnny4mime 1ocTynHbIe TEXHOJIOTUH.

Merononorus uaentudukanmu. O

3HAKOMJIEHHE C €BPONEHCKUMH CIIPAaBOYHUKAMH 10 HAMITYYIIHM JOCTYITHBIM
texnonoruii EBponeiickoro 6ropo IPPC (Integrated Pollution Prevention and
Control).
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Cnmcok auTepaTtypbl, peKOMEH1yeMblii K HCII0J1b30BAHMIO 110 TAHHOM Teme
OcHoBHasi iMTEpaTypa:
Kynpun, b. U. DnexrpocHabxeHne NpoMbIIUIeHHBIX Tpeanpusatuii: yueo. / b. Y. Kynpus. -
M. : Untepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Ipouiecchl 1 anmapaThl 3alIUTH OKpY>KaroIel cpesl : yued.mocodue / A.
I'. Beromkud. - M. : Beicur.mxk., 2008. - 639 c.

JlonoJHuTeIbHAS JTUTEepaTypa:

Cagponos, B. C. Texnonoruueckre mpo0iIeMbl OXpaHbl OKPYKAIOIIEH cpelibl B
XUMUYECKOH mpoMbIuieHHOCTH [ TekcT] : yue6. mocodue / B.C. Cadponos, I'.41.
boromornosa, H.B. ®unaesa. - Kyiiosimes : ABuan. un-t, 1981. - 116 c.

backakos, A. I1. HerpaguiimonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKHY dHepruu [Tekcr] : yueO.
/ A. T1. backakos , B. A. MyHn1. - M. : Ul BACTET, 2013. - 366 c

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 3BC «YHuBepcurteTckas 6ubInoTeKa OHIaiHy.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTAJIOT aCCOIMAIIUY YJIEKTPOHHBIX ONOIMOTEK
yueOHbIX 3aBeieHni u opranuzanuiit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOI'MYECKHE CIIOCOBbI U CPEJICTBA
PECYPCO3SHEPI'OCBEPEKEHUSI.

IIpakTyeckoe 3ansaTue 17. CocraBiieHHEe JHEPreTHYECKOI0 MACMOPTA U pa3padoTka
3J1IEMEHTOB NIPOrpaMMBbI JHeprocoepe:KeHusi NpenpusiThs.
Ileapb 3aHATHA: U3YUUTH TEOPETUUECKUE TIOJIOKEHUS 10 TEME 3aHATUSI.


http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

3HaHMA U YMeHHs, TPUoOpeTaeMble CTYIEHTOM B Pe3yJibTaTe 0CBOEHHS TeMbI H
(opMupyeMbIX KOMIIeTeH i

Kon, bopmynupoBka

Konx, hbopmynupoBka

[Inanupyemblie pe3yabTaTbl 00y4eHus 110

KOMITETEHITUHT HWHIMKATOpa JTUCIUTIINHE (MOIYITIO ), XapaKTePU3YIOIIHE ATATIbI
dbopMUpOBaHUs KOMIETSHIIMA, HHANKATOPOB
IK-1 Cnocoben | ITK-1 NJI1-1 | IloporoBwlii ypoBeHb
pa3pabarbIBaTh pa3pabarbIBacT MMOHUMAET MEPOTIPUATHUS IO ONTUMHU3AIIAN
MEPOTIPUSTHS 10 | MEpOTIPUATHS MO | TEXHOJOTUYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPIICHCTBOBAHHUIO | ONITHUMHU3AINH naphroMEpHO-KOCMETUYECKON MMPOTYKIINH;
TEXHOJIOTHIECKIX TEXHOJIOTHYECKHIX IloBbIlIeHHBIH YPOBEHD
MIPOLIECCOB PEXKHUMOB MOHUMAET
MIPOU3BOJICTBA MIPOU3BOJICTBA Ha po(dheCcCUOHATBFHOM YPOBHE MEPOIIPHUATHS TIO
napgroMepHo- napgroMepHo- ONTUMU3AINH TEXHOJIOTUUECKUX PEIKUMOB
KOCMETHYECKON KOCMETHYECKON MIPOU3BOJICTBA Map(IOMEPHO-KOCMETHUECKOM
MPOAYKIUN IPOAYKIIUN MIPOYKITHH,
IK-1 N/1-2 | IloporoBblii ypoBeHb
OCYUIECTBIISIET pa3pabaThiBacT MEPOIPHUSITHS IO ONTUMHU3AIUN
OpTraHU3aIHI0 TEXHOJIOTHYECKUX PEKUMOB MPOU3BOICTBA
pa3pabOTKH  HOBBIX | Map(OMEPHO-KOCMETHYECKOU IPOIYKIINH;
pEUENTYPHO- IToBbIIEHHBIN YPOBEHD
KOMITOHEHTHBIX pa3pabaTbeIBacT MEPONIPUITHS HA
pereHuit poeCCHOHATBHOM YPOBHE IO ONTUMH3AITIN
napgroMepHo- TEXHOJIOTHYECKUX PEKUMOB IPOU3BOICTBA
KOCMETHYECKON napGroMepHO-KOCMETUYECKON TPOTyKITHH;
MPOAYKIIUU
IK-1 N/-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSET METOJIBI Pa3pabOTKH MEPOIIPUATHS T10
MPEI0KEHUS M0 | ONTUMU3ALMH TEXHOJIOTUYECKUX PEKUMOB
MOJIEpHU3AIIUU MIPOU3BOJICTBA TAp(HIOMEPHO-KOCMETHUECKOM
TEXHOJIOTHYECKON MTPOYKITHH,
auHUH 1pou3BozicTBa | [IoBbINIEHHBIH YPOBEHD
napQroMepHO- po(eCCHOHAIBHO BJIaJICET
KOCMETHYECKOU METOAaMH Pa3pabOTKH MEPOITPHUSATHUS TIO
MIPOYKITUH ONTUMU3AINH TEXHOJOTHUECKUX PEIKUMOB
MIPOU3BOJICTBA Map(HIOMEPHO-KOCMETHYECKOM
MIPOYKITHH,
MK-2 Croco6en | ITK-2 NJI-1 | Iloporoswlii ypoBeHb
OpraHu30BaTh aAHATU3UPYET MOHUMAET METO/IbI AaHAJIN3a KAYECTBA ChIPhS U
KOHTPOJIb ~ KayeCTBa | KAYECTBO CBIPhS M | MATEPHAIIOB, IOy (HaOPUKATOB M KOMILIEKTYIOITIX
MPOIYKIIMM Ha BCEX | MAaTEpPHAIOB, W31
CTaIuAX nonydadbpukaroB 1 | [loBbIIEHHbIN YPOBEHD
MIPOU3BOJICTBEHHOTO | KOMIUIEKTYIOITUX MMOHUMAET METO/IbI AaHAJIN3a KAYECTBA CHIPhA U
mporiecca 171631 () 1717 Ha | MaTepuasoB, Moxy(HadbpuKaToB U KOMILUICKTYIOIINX
COOTBETCTBUE U3JIENHIA Ha COOTBETCTBUE TPEOOBAHHSIM
TpeOOBaHUSM HOPMAaTHUBHOM JJOKYMEHTAlIUU
HOPMAaTHBHOM
JIOKYMEHTallUU
[IK-2 N/1-2 | IloporoBblii ypoBeHb




OCYIIIECTBIISICT
BHEJPEHUE  HOBBIX
METOJIOB M CPEACTB
TEXHUYECKOTO
KOHTPOJIS

OCYIICCTBIIIET  BHEJIPCHHE
TEXHUYECKOTO KOHTPOJIS
I[oBbIIEHHBIH YPOBEHb
OCYHICCTBIIACT BHCAPCHUEC HOBBIX MCTOJOB H
CPEJICTB TEXHUYECKOTO KOHTPOJIS

HOBBIX MCTOJ0B

I1K-2
OCYIIECTBIISIECT
NPOBEICHNE
UCTIBITAHUN HOBBIX U
MOJACPHHU3UPOBAHHBIX
00pa3oB MPOIYKITUU

)

IHoporoBblii ypoBeHb

MIPUMEHSIET METObI POBEICHUS UCTIBITAHUI
HOBBIX 00pa31l0B NPOAYKIUH;
IToBbIIEHHBIN YPOBEHD

MIPUMEHSET METObI POBEICHUS UCTIBITAHUI
HOBBIX U MOJIEPHU3UPOBAHHBIX 00pa3IloB

MPOAYKIINH;

Bonpocs! u 3aganus:
ba30BrIi1 ypoBEHB

1. AHanutudeckuit 0030p HOBEHIIMX MyOIUKaIHii B 001aCTH pecypcocOepekeHus Ha
OCHOBE 3KcIpecc-noucka B IHTepHeTe.

2. Omnpenenenne cocTaBa JaHHBIX DHEPIETUUECKOTO MACIIOPTa U SHEPrOACKIAPALINH.

3. Pa3paboTka 351eMEeHTOB MPOrpaMMbl SHEPTrOCOEPEIKEHUS MAJIOTO MPEATPUITHUSI.

Cnucox JiMTepaTypbl, peKOMEHAYeMblil K HCII0JIb30BAHMIO 110 JAHHOM TeMe

OcHoBHasi iuTEpaTypa:

Kynpun, b. U. DnexrpocHabxeHne npoMbIUIeHHBIX peanpustuii: yueo. / b. Y. Kynpus. -

M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Ipouiecchl 1 anmapaThl 3alIUTH OKpPY>KaroIel cpebl : yuebd.mocoodue / A.

I'. Beromxkus. - M. : Beicnr.mxk., 2008. - 639 c.

JlonoJiHMTeIbHAS JTUTEepaTypa:

Cagponos, B. C. Texnonoruueckre mpoOIeMbl OXpaHbl OKPYKAIOIIEH cpelibl B
XUMHUYECKOH mpoMbIuieHHOCTH [ TekcT] : yue6. mocooue / B.C. Cadponos, I'.41.
Boromornosa, H.B. ®unaega. - Kyiiosimes : ABuamn. us-t, 1981. - 116 c.

backakos, A. I1. HerpaguiinonHsie 1 BO30OHOBIIsIEMbIE HCTOYHUKHU dHepruu [Tekcr] : yueO.
/ A. TI. backakos , B. A. MyHn1. - M. : Ul BACTET, 2013. - 366 ¢

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — earHOE OKHO IOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 9BC «YHuBepcurerckast 0MOIMOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTAJIOT aCCOIMAIIUY YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuszanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.

5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe
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TEMA 3. MEHE/KMEHT PECYPCOSHEPI'OCBEPEKEHUS.

IHNPAKTUYECKOE 3AHATHE 18. MEHE/UKMEHT PECYPCOB "
SHEPI'OMEHE/I’KMEHT
b 3aHATHA: U3YYUTh TEOPETUYECKUE ITOJIOKEHHUS 110 TEME 3aHATHS.

3HaHuUs U YMEeHUs, IPUOOpeTaeMble CTYIEHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H
(popMupyeMbIX KOMIIETEHUM I

Konu, bopmynupoBka

Kon, bopmynuporka

[Tnanupyemblie pe3yabTaThl 00yUeHUs MO

KOMITETEHIIUN HUHIUKATOpa JUCHUTITUHE (MOYIIIO), XapaKTePU3YIOIINE ATAIbI
dbopMupOBaHUs KOMIETEHIINH, HHANKATOPOB
IIK-1 Crioco6en | TTK-1 N/I-1 | IloporoBblii ypoBeHb
paspabarbIBaTh paspabartbiBaeT MMOHUMAET MEPOTIPUSATHUS TTO ONTUMHU3ALIUN
MEPOIPUATHS 10 | MEPOIPUATHS M0 | TEXHOJOTHUYECKUX PEKUMOB ITPOU3BOJICTBA
COBEPILIECHCTBOBAHUIO | ONTUMHU3ALMU napProMepHO-KOCMETUYECKON POTyKITHH;
TEXHOJIOTUYECKIX TEXHOJOTHYECKHUX IHoBbIIeHHBIH YPOBEHD
IIPOLIECCOB PEXUMOB MTOHUMAET
MIPOU3BOJICTBA MIPOU3BOJCTBA Ha MPO(EeCCHOHATBHOM YPOBHE MEPOIIPUITHUS TIO
naphroMepHo- naphroMepHo- ONTUMU3ALMH TEXHOJIOTUUECKUX PEKUMOB
KOCMETHYECKON KOCMETHYECKON MTPOU3BOJICTBA TTAP(PIOMEPHO-KOCMETHUECKON
MIPOTYKITUH MPOIYKITUH MIPOIYKIIHH,
IK-1 N/1-2 | Iloporosblii ypoBeHb
OCYUIECTBIISIET pa3pabaThIBaeT MEPOIPUITHS [0 ONTUMHU3ALUN
OpraHu3aIIo TEXHOJIOTMYECKUX PEKUMOB MPOU3BOICTBA
pa3pabOTKW  HOBBIX | MapPIOMEPHO-KOCMETHUECKOU MPOAYKIINY;
peuenTypHo- IHoBbIlIEHHBIH YPOBEHb
KOMITOHEHTHBIX pa3pabaTbIBacT MEPOIPUITHS HA
peleHui po(hecCHOHATEHOM YPOBHE 110 ONTHMH3ALINN
nap(roMepHo- TEXHOJIOTHYECKUX PEKUMOB MPOU3BOICTBA
KOCMETHYECKOMN nap(proMepHO-KOCMETHYECKOM IMPOAYKIUH;
IPOAYKIINH
IK-1 N/-3 | IloporoBblii ypoBeHb
pa3pabarbIBacT MIPUMEHSIET METOIbI Pa3pa00TKH MEPOIIPHUSITHS IO
NIPETI0KEHUS 10 | ONTUMU3ALMH TEXHOJOTHUECKUX PEKUMOB
MOJIEpHU3ALUU MIPOU3BOJICTBA Map(IOMEPHO-KOCMETHUECKOM
TEXHOJIOTUYECKON MIPOIYKIIUH;
nuHuM Tipor3BojcTBa | [loBbINIEHHBIN YPOBEHb
naphroMepHo- npodeccuoHaNbHO BIaIeeT
KOCMETHUYECKOU METOJIaMU pa3pabOTKK MEPOTIPUSATHUS TI0
MPOIYKITUH ONTUMU3AIMH TEXHOJIOTUUECKUX PEKUMOB
MIPOU3BOJICTBA Map(IOMEPHO-KOCMETHUECKOM
IPOTYKINY,
IK-2 Cnocoben | ITK-2 NJI-1 | IToporoBblii ypoBeHb
OpraHu30BaTh aQHAIU3UPYET MIOHUMAET METO/Ibl AaHAJIW3a KAYEeCTBA ChIPhA U
KOHTPOJIb ~ Ka4yeCTBa | KAYECTBO CBIPhS M | MATEPHAIIOB, IOy (HaOPUKATOB M KOMILIEKTYIOITIX




MPOJYKIIMM Ha BCEX
CTausX
ITPOM3BOACTBEHHOTO
mporecca

MaTepHaJoB, U30CTIUN

nonypadpukaroB 1 | [loBbIIIEHHbIH YPOBEHD

KOMIUTICKTYIOIINX MMOHUMAET METO/IbI aHAJIN3a KAYeCTBA ChIPhS U

17631 () 12171 Ha | MaTepUaNoB, Moxy(HadpUKaTOB U KOMILIEKTYIOIIHX
COOTBETCTBHUE U3JIENHIA Ha COOTBETCTBUE TPEOOBAHUSIM
TpeOOBaHUSM HOPMATHUBHOM JJOKYMEHTAIIUN

HOPMAaTHBHOM

JIOKYMEHTallU!

[IK-2 N/-2 | IloporoBblii ypoBeHb

OCYUIECTBIISET OCYLIECTBIIIET  BHEJIPEHHE  HOBBIX  METO/IOB
BHEJPEHUE  HOBBIX | TEXHUYECKOTO KOHTPOJIS

MeToJI0B U cpeAcTB | [lIoBbIIEHHBbIH YPOBEHb

TEXHUYECKOIO OCYUIECTBIIIET BHEIPEHUE HOBBIX METOJIOB U
KOHTPOJIS CPEJICTB TEXHUYECKOT'O0 KOHTPOJIS

[IK-2 N/-3 | IloporoBblii ypoBeHb

OCYUIECTBIISET MPUMEHSET METO/Ibl MPOBEICHUS UCTIBITAHUN
MIPOBEJICHUE HOBBIX 00pa3II0B MPOIYKITUH;

ucnbITaHUM HOBBIX U | [loBBINIEHHBIN YPOBEHb

MOJIEPHU3UPOBAHHBIX | IPUMEHSAET METO/Ibl IPOBEICHUS UCTIBITAHNUI

00pa3IoB MPOAYKIUN

HOBBIX U MOJIEPHU3UPOBAHHBIX 00pa3IOB
MIPOYKIIUH;

Teopernyeckasi 4acTh

BOl'[pOCbI M 3aJJaHUA:

ba30BbIi1 ypoBEHb

RN B W=

CucTeMbl MEHEKMEHTA KauecTBa B PECYPCOIHEPTOCOEKPEIKESHUH.
Vcnonp30BaHue HAWTYUIIMX JOCTYIHBIX TEXHOJIOTUH U JTyyllleil IPaKTUKY.
DHEproMeHeKMEHT, YHEProayIUT U SHEPTOCEPBHC.

HHCTpyMeHTaNbHBIN SHEProay uT.
[Ipubops! 17151 SHEproayauTa.
DHepreTUyecKuii macmopr.
[Iporpamma B o61actu 3HEprocoepexeHus 1 3Hepro3pPpeKTHBHOCTH.
OHeproaexnapanysl.
[Tporpammuoe obecrniedenue st 3GpHEKTUBHOTO KOHTPOJISI JHEPTOMOTPeOIeHUS

Cnucok JuTepaTypbl, peKOMeH1yeMblii K HCII0JIb30BAHMIO N0 TAHHOH Teme
OcHoBHas JuTepaTypa:

Kynpun, b. U. DnexkrpocHabkeHre MPOMBIIIIEHHBIX ipeanpusatuii: yueo. / b. Y. Kynpun.

M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. T'. IIpomiecchl u ammapathl 3aIUThI OKPYIKAIOIIEH cpepl : yued.mocooue / A.
I'. BeromkuH. - M. : Bricur.mxk., 2008. - 639 c.

JonosHUTeILHAS IUTEpATYypa:




Cadponos, B. C. TexHomoruueckue npo0eMbl OXpaHbl OKPYXKaIOIIeH CpeIbl B
XUMHYECKOH npombitiuieHHocTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.51.
boromosnosa, H.B. ®unaesa. - Kyiiosimes : Apuai. un-1, 1981. - 116 c.

backaxos, A. I1. HerpagunmoHnHble 1 BO300OHOBIISIEMbIE HCTOYHUKH dHEpruu [Teker] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

HHTepHeT-pecypcebl:
1 http://window.edu.ru/ — equHOE OKHO JOCTYIIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — DBC «YHuBepcuTeTcKast OMOIMOTEKA OHJIAHY.
3 http://catalog.ncstu.ru/ — AIEKTPOHHBIN KATAJIOT aCCOIUAIINH JJIEKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBefeHnid n opranuzamnuii CKOO
4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3zoBaHKe
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