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BBenenune

JuctummnHa «9HEpro- U pecypcocOeperamme TeXHOIOTHIY OTHOCUTCS K JUCIUILTHHAM
qyacT, GopMUpyeMOi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH y4eOHOTO TUIaHa.
Ona HampaBieHa Ha  (opmupoBaHue  Mpo(ecCHOHANBLHBIX  KOMIICTCHIINH,

0o0y4aromuxcs B mpoliecce BhINOIHEeHHs padoT, onpeneneHHbx @I'OC BO.

Metoauueckie yKa3aHHMsT COCTaBJI€Hbl Ha COBPEMEHHOM HAyyHOM YPOBHE U
paccuMTaHbl Ha CTYIEHTOB, 0 HanpaBiaeHuto 18.03.01 Xumuueckass TEXHOIOTHS.

[TocnenoBaTenbHOCTh TEM COOTBETCTBYET JIOTMYECKOM CTPYKTYpe €€ MPOXOKICHHUS.
[Ipennaraemble METOAMYECKHUE YKa3aHUSA COJIEpXKAT MaTepuasl, KOTOPBIM peKOMEHAyeTcs
HCIIOJIB30BAaTh CTYACHTAM IIPU MMOATOTOBKE K IMPAKTUYCCKHUM 3aHATUAM.

JIJ11 TOATOTOBKM K MPAKTUYECKUM 3aHSATHUSM CTYICHT OJDKEH M3YYUTh MaTepHall Io
COOTBETCTBYIOIIEH TeMe, HCMOJIb3ysl OCHOBHYIO U JOIOJIHUTENIBHYIO JUTEPATypy, a TaKxke
UCTONB3Ys nepuoanyeckue uzganus CMU.



TEMA 1. INIOBAJIM3ALUSA PECYPCOSHEPI'OCBEPEXEHUSA U
PECYPCHBIE AJIBTEPHATHUBBI.

IIpakTuyeckoe 3anaTHe 1. CyniHOCTH M 3HAaYeHHE pecypcocOepesKeHus1 B
COBpEMEHHBIX ycJIOBUAX OCHOBHBIC IIOHATHS.

Heﬂb 3AHATHUSA: U3YUYUTb TCOPETUIYCCKUEC ITOJIOKCHHUA IO TEMEC 3aHATHUAA.

3HaHusa u ymenus, npnoﬁpeTaeMble CTYACHTOM B pe€3yJIbTaTe 0CBOCHUA TEMbI U

¢dopmMupyeMbIX KOMIIETEH NI

Kona, dopmynuposka
KOMIIETCHIINHU

Kon, dbopmynnposka MHIUKATOpPA

[Tnanupyembie pe3yabTaThl
00y4YeHUs IO AUCIUTUINHE
(MOTyITI0), XapaKTepU3YIOLTUE
3Tarbl HGOPMHUPOBAHUS
KOMIIETCHIINH, HHIMKATOPOB

IIK-1 Criocoben
OpraHu30BaTh
KOHTPOJb  KadecTBa
INPOIYKIIMA Ha BCEX
CTaIUAX
IIPOU3BOJICTBEHHOTO
mporiecca

IK-1 WJ-1
Ka4yecTBO
MaTepuasoB,
norypabpukaTon u
KOMIUICKTYIOIUX — W3JEIHH
Ha COOTBETCTBHE
TpeOOBaHUSIM HOPMATUBHOMN
JIOKyMEHTAITU!

aHAIU3UPYET
CBIpbS u

Iloporosbliii ypoBeHb
MOHUMAET
MEpONPUSTHUS
ONTUMU3ALUU
TEXHOJIOTUYECKUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IHoBbIlICeHHBIN
YPOBEHb

MOHUMAET

Ha TPoQeccCHoHaTLHOM
YPOBHE  MEPONPUSATHUS
1o ONTUMU3AIUU
TEXHOJIOTHYECKHUX
PEKUMOB
MIPOU3BOJICTBA

MIPOYKITUH;

110

[IK-1 WI-2 ocyiiecTBisieT
BHEJIDEHHE HOBBIX METOJIOB
U CPEACTB TEXHUYECKOTO
KOHTPOJISt

Iloporoswlii ypoBeHb
pa3pabaTheIBacT
MEPOIPHUSITUSA
ONTUMHU3AIUU
TEXHOJIOTUYECKUX
PEKUMOB XUMHUYECKOTO
MPOU3BOJICTBA;
IToBbIlLIEHHBIH
YPOBEHb
pazpabarbiBacT
MEPONPUATHUS

10

Ha




npogecCruoHaTbHOM
YpOBHE o
ONITHUMM3AITAN
TEXHOJIOTUYECKHUX
PSKUMOB XHMHYECKOTO
NIPOU3BOJICTBA,

[IK-1 WO-3 ocymectBiuset | [loporosblii ypoBeHb
MIPOBEJICHUE UCIIBITAHUM | PUMEHSET

HOBBIX U | METONIBI  pa3pabOTKH
MOJICPHU3UPOBAHHBIX MEpPOTIPUSATHUS 1o
00pa31oB MPOAYKIUU ONTUMU3AIUU
TEXHOJIOTHYECKHUX
PEKUMOB XHMHYECKOTO
MIPOU3BO/ICTBA;
IToBbIlLIEHHBIH
YPOBeHb
pa3zpabaThiBaeT
npodeccroHaIbHO
METOABl  pa3paboTKH
MEPOTIPUSATHUS 1o
ONITUMH3AIIN
TEXHOJIOTUYECKHUX
PEKUMOB XHUMHYECKOTO
MIPOU3BO/JICTBA

TeopeTnyeckas 4acTb

OKOHOMHYECKUH TMOTEHLUUal — 3TO KaTeropus, MO3BOJIOMAs Hauboiee IOJIHO
OTIPENIeIUTh BCIO COBOKYIHOCTh SKOHOMHUYECKHMX BO3MOXXHOCTEH KOHKPETHOTO OO0BEKTa
(peruoHa, mpeANpUATHUS).

MarepuanbHble pecypchl — COBOKYITHOCTH IPEIMETOB TPYyZa, KOTOpPHIE y4YacTBYIOT B
npolrecce NPOU3BOICTBA (CBIPBE, MaTepUalIbl, TOTLIMBO, YHEPT U, Oy haOpHUKaTHI H T.I1.).

PammonanbHOe  HMCTIONIB30BaHME MAaTEpHANIbHBIX PECYpCOB — 3TO KadeCTBEHHAs
XapaKTEepUCTHKA UX MOTPEOJICHHS Ha Pa3yMHOM ypOBHE. «PallMoHaIbHO HCIOIB30BaTh) — 3TO
TaK pPacxoA0BaTh MAaTEPUATBHBIE PECYpPChI, YTOOBI MPOU3BEAEHHBIE 3aTpaThl 00eCeUIn OBl
MaKCHMaJIbHBII pe3ybTar.

DOKOHOMHUSI MaTepUANbHBIX PECYpcOB — TIOBBIICHHE YPOBHA HX TIOJIE3HOTO
UCTIONIb30BaHMSI, BBIPAYKAIOIIEECS! B CHIDKEHHU YJIETBHOTO PAacXo/la MaTepHaoB Ha €AWHHILY
MOTPEOUTETHCKOTO CBOWCTBA BBIYCKa€MOW MPOIYKIIMHA NMPU TIOBBIICHHN WM COXPAaHEHUH
Ka4eCcTBa U TEXHUYECKOTO YPOBHS MPOTYKIUH

PexyM SKOHOMHM — 93TO  COBOKYITHOCTh  OpPTaHW3AIMOHHBIX, TEXHHYECKHX,
YKOHOMHUYECKHX, BOCIIMTATEIBHBIX M JIPYTUX MEPOINPHATHIA, HANPABICHHBIX Ha OEpe:KHOE U
panroHaIbHOE HMCIIOJIb30BAaHUE BCEX BHJIOB PECYPCOB B MHTEpecax 3((EKTUBHOTO Pa3BUTHS
KaK YKOHOMUKH B II€JIOM, TaK M OTAEIBHBIX IPOU3BOJICTB U MPEATPHSATHH.



Bonpocs! v 3aganus:
ba30BbIi1 ypoBEeHB

1 OObscHUTE 3HAUEHHE OCHOBHBIX MOHATUI AMCUUIUIMHBI: SKOHOMUYECKUH MOTEHIIUA,
MaTepHalibHbIE PECYPCHI, PAllMOHAIBHOE HCIOIB30BAHUE MAaTEePHAIbHBIX PECypCOB,
HKOHOMMSI MaTepHAIIbHBIX PECYPCOB, PEXKUM SKOHOMUHU B pa3pe3e MPOU3BOIACTBEHHOIO
NPEINPUSATHS U TOCYAapCTBA B LIEIOM.

2 Kak COOTHOCATCS KaTeropuu: palMOHAIbHOE HCIOJIb30BAaHHE M SKOHOMUS
MaTepHaIbHBIX PECYpPCOB?

3 Kak ypoBeHb palMOHAJBLHOCTH MOTPEOJICHHUS MaTepUAIbHBIX PECYpPCOB BIMSIET Ha
dbopmupoBaHrEe 0OOPOTHBIX CPEJCTB MPEIIPUSATHS, IEH Ha TOBAPHI M YCIIYTH U JPYTHE
MOKa3aTeIH X03MCTBEHHOM 1A TebHOCTH POMBIIIUIEHHOTO TPEATIPHUSTHS?

I1oBBIIIEHHBIN YPOBEHD

1 KakoBbl cocTaB M coAep)KaHHE HOPMATUBHOW 0a3bl, HCMHOJb3YyeMOW IpH
pecypcocOepexeHnH B JIOTUCTUYECKON JesITeNbHOCTH?

2 TlpoananusupyiiTe pecypcocOeperaromyto IesTeIbHOCTh KOHKPETHOTO MPeIIpUsTHs
IIPOMBIIIIIEHHOCTH.

Cnucok JInTepaTypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas JuTeparypa:
Kynpun, b. Y. DnexkrpocHabxkeHrne NpoMbIILICHHbIX npeanpustuii: yue0. / b. U. KynpuH. -
M. : Uatepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYKAIOIICH cpelibl : yaed.mocodue / A.
I'. Beromxkun. - M. : Beicir.mk., 2008. - 639 c.

JlonoIHUTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonornueckue npoOiIeMbl OXpaHbl OKPY>KaIOIIEeH Cpe/Ibl B
XUMUYECKOH npoMbItuieHHOCTH [Tekcr] : yue6. mocodue / B.C. Cadponos, I'.4.
boromosnoBa, H.B. ®unaesa. - Kyiiobies : Apuau. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaumronHubsie 1 BO30OHOBIISIEMbIE HCTOYHUKHY dHEpTUH [ Tekcr] : yueO.
/ A. T1. backakoB , B. A. MyH1. - M. : UJI BACTET, 2013. - 366 ¢

Humepnem-pecypcot:
1 http://window.edu.ru/ — emuHOE OKHO OCTYIa K 00pa30oBaTEIbLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTAJIOT aCCOIMAIIAN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHHe
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TEMA 1. INIOBAJIM3AIUA PECYPCOSHEPI'OCBEPEXKXEHUA U
PECYPCHBIE AJIBTEPHATHUBBI.

IMPAKTUYECKOE 3AHATHUE 2. TEOPETUYECKHUE OCHOBbI
PECYPCOCBEPEXEHHUSA OCHOBHBIE ITIOHATHUSA
Henb 3aHATHA: U3yYUTh TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHATUS.

3HaHUA " ymenud, npnoﬁpeTaeMble CTYACHTOM B pe€3yJjibTaTe 0CBOCHUA TEMbI U

¢dopmMupyeMbIX KOMIIETEH U

Kon, popmymnupoka
KOMIIECTCHIIUH

Koz, dbopmynnposka MHIUKATOPA

[Tnanupyembie pe3ynbTaThl
00y4eHust IO TUCIUTUINHE
(MOZyJII0), XapaKTepU3YyIOIUE
3Tarbl (POPMUPOBAHUS
KOMNETEHIIUI, HHJIUKATOPOB

IIK-1 Cnocoben
OpPraHHU30BaTh
KOHTPOJIb ~ KadyecTBa
NPOAYKIIMK Ha BCEX
CTaIUAX
MIPOU3BOJICTBEHHOTO
npoiiecca

IK-1 HJ-1
KauyecTBO
MaTepuasosB,
nostypadbpuxaTon u
KOMITICKTYIOIUX  W3JCITHH
Ha COOTBETCTBHE
TpeOOBaHUSIM HOPMATUBHOMN
JOKYMEHTAIH

aHAIM3UPYET
CBIpbS U

Iloporoselii ypoBeHb
IMOHUMAET
MEpONPUSITHUS
ONTUMU3AIUU
TEXHOJIOTUYECKUX
PEKUMOB XUMHUYECKOTO
MPOU3BOJICTBA;
IHoBbIlIEHHBIN
YPOBEHb

MMOHUMAET

Ha MpodhecCHOHATHLHOM
YPOBHE  MEPOIPUATHUS
1o ONTUMU3AIUU
TEXHOJIOTUYECKUX
PEKUMOB
MPOU3BOJICTBA
MPOAYKITUH;

10

[IK-1 W-2 ocymiecTBisieT
BHEJIPEHHE HOBBIX METOJIOB
U CPEICTB TEXHUYECKOTO
KOHTPOJIS

IToporoBbiii ypoBeHb
pa3pabaTbiBaeT
MEpONPUATHUS
ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IHoBbIlIeHHBIH
YPOBEHb
pa3zpabaTbIBaeT
MEpOIPUSTHUS
npogecCruoHaIbHOM
YPOBHE
ONTUMU3ALUU

110

Ha

I10




TEXHOJOTUYECKHUX
PEXXUMOB XUMHYECKOTO
MPOU3BO/ICTBA;

[IK-1 WI-3 ocymectsisier | [IoporoBblii ypoBeHb
IPOBE/ICHUE UCTIBITAHUM | MPUMEHSET

HOBBIX U | METOZIBI  pa3pabOTKu
MOAEPHU3UPOBAHHBIX MEpONPUATHUS 1o
00pa3LoB NPOyKIIHH ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IHoBbIlIeHHBIN
YPOBeHb
pa3zpabaTbIBaeT
npodeccruoHaIbHO
METOAbl  pa3paboTKu
MEpOIPUSATHUS 1o
ONTUMU3ALUU
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BOJICTBA

TeopeTnyeckasi 4acTb

HopMmupoBaHue MaTepraIbHBIX PECYPCOB — MPOIECC YCTAHOBJICHHS MEPBI 3aTpaT
MaTepUaIbHBIX PECYpCOB HA MMPOU3BOJICTBO €AUHUIIBI TPOAYKIIMH WU JIJISI BBITIOJTHEHUS
onpenenéHHoro ooréMa pador.

HopwMma pacxonia MaTepuaibHBIX PECYPCOB — 3TO MAKCHMAIILHO JIOTTYCTUMOE
KOJIMYECTBO CHIPhS, MATEPHUAJIOB, TOILIUBA, SHEPTUH Ha MIPOU3BOJICTBO SJIMHHUIIBI POy KITUU
WM JTSI BBITIOJTHEHUS ONpeIeIEHHOro 00bEMa padoT 3aJaHHOTO KauecTBa pH
CYIIECTBYIOIIUX OPTaHU3AIIMOHHO-TEXHHYECKUX YCIIOBUSX MPOU3BOJICTBA.

HopMaTuBbl — IO3IEMEHTHBIE COCTABJISFOIINE HOPM, XapaKTEPU3YIONIUE YIETbHBIN
pacxo/1 ChIpbs WM MaTEPHAJIOB HA €UHUILY TUIOIIAIN, 00hEMA HITH JIUTMHBI, IIPU BHITIOTHEHUN
KOHKPETHOT'O TEXHOJIOTMYECKOTO MPOoIlecca B 3a/IaHHBIX YCIOBHUSIX MPOU3BOJICTBA, a TAKIKE
pa3Mepbl TEXHOJIOTHYECKUX OTXOI0B M TOTEPh 10 BUaM IMPOMBITIUICHHOM PO TYKITHH,
HU3MEpPUMbIC B HATYPAJIbHBIX WM OTHOCUTENBHBIX SUHUIIAX (HampuMep, B MPOIEHTAX).

BOl'[pOCI)I H 3alaHUA:

ba3oBblii ypoBeHb
1. Kakue oCHOBHbBIE HAIlpaBJIEHUS BKJIIOYACT MPOIECC HOPMUPOBAHUS pacxoja
MaTepuaIbHBIX PECYpCOB HA MPEANPUITHH?
2. IlpuBenure TPakTOBKY HOPMBI pacxoja U MOSACHUTE €€ COACPKaHUE C TOUKHU 3PEHUS
000CHOBAaHHOCTH U MIPOTPECCUBHOCTH.
3. Tlepeuncnurte U MOSICHUTE COAEPIKaHUE COCTaBa HOPMOOOPA3YIOIIUX 3JIEMEHTOB
HOPMBI pacxoa.



4. B uéM CylIeCcTBEHHOE pa3inyuue NOHATUN «HOPMa pacxoaa» U « HOPMaTUB Pacxoan?

5. Ilepeuncnure U NPOKOMMEHTUPYITE OOIIME HOPMBI 1 HOPMATUBBI, IPUMEHSIEMbIE Ha
IIPOMBIIIIEHHBIX MPEANPUATHSIX.

6. IlpuBenure knaccuuKauio U3AEIUNA U paboT Kak 00bEKTOB HOPMUPOBAHUS pacxoa
MaTepHAIbHBIX PECYPCOB.

7. KakoBbl IpUYMHBI IPOBEICHUS KIIaCCU(UKALUU HOPM PacX0a MaTepHalIbHbIX
pecypcoB U TpeOOBaHMUsI, IPEABSBIAEMBbIE K HEW?

8. TloscHute conepxaHue KiacCu(UKALMKU HOPM I10 MOJHOTE AAHHBIX U BUIY
MaTepUaIbHBIX PeCypcoB?

IToBbIIIEHHBIN YPOBEHB
1. Ha xakue Buzbl KjacCUGUIUPYIOT HOPMBI 110 CTeNeHu AupdepeHuanuy IpoayKIuu
U YKpYIHEHHOCTH HOMEHKJIATYpbl pecypcoB?
2. Tlosicuute copeprkaHue KilacCU(PUKALMU HOPM IO CTENEHH UX JeTalu3aliy U
MacmTaly NPUMEHEHHs B IUTAHUPOBAHHH.
3. Ha xakue BBl KJaccu(UIUPYIOT HOPMBI IO IEPUOY UX AECHCTBUS U CTEIIEHU
arperanuu’?

Cnucok JuTepaTypbl, peKOMEHAyeMbIil K HCIIOJIb30BAHMUIO 110 JAHHOU TeMe
OcHoBHast iMTEpaTypa:
Kyapun, b. Y. DnexrpocHabkeHre TpOMBINUICHHBIX pennpustuii: yueo. / b. . KyapuH. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. T'. [Iporiecchl 1 anmaparsl 3alUThl OKpYIKaroIIen cpebl : yued.mocodue / A.
I'. Beromikun. - M. : Beicur.mk., 2008. - 639 c.

JlomoJIHMTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonoruueckue mpoOaeMbl OXpaHbl OKPYKaOIIEH Cpe/Ibl B
XUMHUYECKOH mpombinuieHHoCcTH [ Tekct] : yue6. mocobue / B.C. Cadponos, I".41.
boromonosa, H.B. ®unaesa. - Kyiiopimes : Apuan. un-1, 1981. - 116 c.

backakos, A. [1. HetpaauirionHubsie U BO30OHOBIISIEMbIE UCTOYHUKHY dHEpruu [ Tekcr] : yueo.
/ A. T1. backakoB , B. A. My#n1. - M. : Ul BACTET, 2013. - 366 ¢

Humepnem-pecypcol:
1 http://window.edu.ru/ — eawHOE OKHO JOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOIMOTEKa OHIIAWHY.

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaIOT aCCOLUAIUH IIEKTPOHHBIX OMOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUe



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODHEPI'OCBEPEXEHUS.

HpaKTH‘leCKoe 3aHATHE 3. DKOHOMHYECKHE HOPMaTHUBbI U METOAbI

pecypcocoepeskeHust

He.]'[l) 3AHATHUSA: U3YYUTb TCOPETUIYCCKUC ITOJIOKCHUSA IO TEMC 3aHATHUA.

3HaHMA ¥ yMeHHUs1, IpUoOpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS] TEMbI U

¢dopmMupyeMbIX KOMIIETEH U

Kon, hbopmynupoBka
KOMIICTCHIIUN

Koz, dopmynnposka MHIUKATOPA

[Tnaanpyemsble pe3yIbTaThl
00yYeHust TI0 TUCIIUTUINHE
(MOZyII0), XapaKTepU3YIOIIUE
3Tarbl (POPMHUPOBAHUS
KOMIIETCHIINH, HHIMKATOPOB

IK-1 Criocoben
OpraHu30BaTh
KOHTPOJIb  Ka4yecTBa
MPOIYKIIMA Ha BCEX
CTagUsIX
IPOM3BOJICTBEHHOTO
nporecca

IK-1 WJ-1
KadecTBO
MaTepuasoB,
nostypabpukaton u
KOMITICKTYIOIIUX — W3JCITHHA
Ha COOTBETCTBHE
TpeOOBaHMSIM HOPMATHBHOM
JOKYMEHTAIUH

aHAIU3UPYET
CBIpbS U

Iloporoselii ypoBeHb
ITOHUMAET
MEpONPUATHS
ONTUMU3ALUN
TEXHOJIOTUYECKHUX
PEKUMOB XUMHUYECKOTO
IIPOU3BO/ICTBA;
IHoBbIlIEeHHBIN
YPOBEHb

IIOHUMAET

Ha MPpo¢dheCcCHOHATHFHOM
YPOBHE  MEpPONPHUATHSA
1o ONTUMU3ALUN
TEXHOJIOTUYECKHUX
PEKUMOB
IIPOU3BOJICTBA

MPOAYKIUU;

10

[IK-1 WJ-2 ocymiecTBisier
BHEJPEHHUE HOBBIX METOJOB
U CPEICTB TEXHUYECKOTO
KOHTPOJIA

IToporoBbiii ypoBeHb
pa3pabaTbIBaeT
MEpONPUSATHUS
ONTUMM3ALUHT
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
MEpONPUSATHUS
npogeccCuoHaTbHOM
YPOBHE

110

Ha

I10




ONTHUMM3ALUN
TEXHOJOTUYECKHUX
PEXXMMOB XMMHYECKOTO
MPOU3BO/ICTBA;

[IK-1 WIO-3 ocymectisier | [IoporoBblii ypoBeHb
MIPOBEJCHUE WCIIBITAHUN | IPUMEHSIET

HOBBIX U | METOZIBI  pa3pabOTKu
MOJEPHU3UPOBAHHBIX MEpONPUSTHUS 1o
00pa3noB MPOAYKIUU ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IToBbIIIEHHBIH
YPOBEHb
pa3pabaTbIBaeT
npodeccruoHaIbHO
METOAbl  pa3paboTKu
MEpONPUATHUS 1o
ONTUMU3AIUU
TEXHOJIOTUYECKHX
PEXKUMOB XUMHUYECKOTO
MIPOU3BOJICTBA

Teopernyeckas 4acThb
Kputepusimu ypoBHS IpOTrpeCCUBHOCTA HOPM, YCTAHOBJICHHBIX Ha MPOU3BOIACTBO

KOHKPETHOM MPOAYKLUMHU, YPOBHS INPHUMEHSIEMON TEXHOJOTHMM M TEXHOJOTMYHOCTH
OTHENBHBIX JACTAJICW M3JeNaus BBICTYNIAeT CHUCTEMa II0Ka3aTejaed paluOHaIbHOCTH
UCIIOJIb30BaHNS MaTEPUAJIBHBIX PECYPCOB.

Bce nokasarenn MOKHO NIOJIPa3eIATh HA TPU OCHOBHBIE I'PYTIIIBL:

1) mokazaTenn panMOHAJIBHOTO MCIIOJIB30BAaHUS ChIpbS W MaTEpUaAloOB B
ITPOU3BOJCTBE T'OTOBOTO MPOIYKTA;

2) mokazaTeNd pauMOHAIILHOCTH MCIOJIb30BAaHUS TOIUIMBA, TEIUIOBOM U
AIIEKTPUYECKON DHEPTUH;

3) KOMIUIEKCHBIE IOKA3aTeIu PalMOHAJIBHOIO HMCIOJB30BAHUS MaTEPUAIbHBIX
pECYpPCOB.

Bce mnokaszarenu 0ObIYHO JenATCA Ha IUIAHOBbIE (HOPMATHUBHBIE) M OTUETHBIE

(pakTuueckue).



K mepBoii rpynme oTHOCATCS MOKa3aTelW BBIXOJA TOJHOTO M Pa3sHOBHIHOCTH
KO3(PHUIIMEHTOB HCIIOJIb30BAHUS MATEPHAIIOB.

[TokazaTenn BbIXona TOAHOTO (KO03(UIIMEHTH W3BIEUYEHUS NPOAYKIUU U3
UCXOJHOTO ChIpbS M MaTepHajoB) ONPEIENAIOTCS B 0OOCHOBAaHUM MPOTPECCUBHOCTH
HOPM U HCIIOJIb30BAHUH UCXOJHOTO CBHIPHSL.

Kak mpaBuio, OHU pacCUMTHIBAIOTCA BO BCEX CIydasX, KOTJa ChIphE
noTpelisieTcss B BUAC Pa3IMYHBIX CMECed W IO CBOMM MPHPOIHBIM CBOHCTBAM
COJCPKHUT pA3IMYHbIE TNPUMECH M ECTECTBEHHBIC TIIOPOKH, HENPUTOIHBIC [T
NOJydyeHUs] HEoOXOAMMOM TpoAyKUMH (Hampumep, IKelezHas pyaa, Kpome
3JIEMEHTHOTO JKene3a, cofepkuT 10 60 % mpumecei, KOTOpPbIE ONPEEIIIOT KaUeCTBO
pyABI U BBIXOJ U3 He€ xemne3a). HeomHOpOTHBIME CBOCTBaMHU 0072 al0OT IIUXTOBEIC
MaTepHalbl, XUMHYECKOe, KOKEBEHHOE, MUIIEBOE CHIPhE, HATypajabHas IpEeBECHHA B
BUJI€ KPYTJIOTO JIeca U T.[.

BrIxoa romHOTO M MOKa3bIBA€T, HACKOJIBKO 3(h(HEKTUBHO PACXOIYETCS CHIPHE IS
MOJTyYEHHSI U3 HETO TOTOBOM MPOIYKIIUH. DTOT IMOKA3aTeNIb OOBIYHO PACCUUTHIBACTCS B

MIPOIICHTHOM OTHOIIIEHUH T10 clieayromel Gpopmye:

B =< 100% (1)

e
ucx
rae  5B.— BbIXOJ roHOTO (KOX(PPHUIIMEHT N3BICUCHHS POITYKIMHA U3 TOTHOTO CHIPbS
WIM MaTE€pUAJIOB);
O. — KOJIMYECTBO TOTOBOTO MPOIYKTA;
O,cx— KOJINYECTBO MUCXOMHOTO CHIPhS, 3aTPAYCHHOTO Ha MPOU3BOACTBO TOTOBOTO

MPOJIYKTA.

Koadpdumnmentsl ucCnonbp3oBaHus MaTepuaioB MOTYT OBbITh  IUIAHOBBIMHU
(HopmaTuBHBIMH) U (hakTHueckuMHU (OTU€THBIMH). OOBIYHO OHHU OIpPEACTSIOTCS B
nonsix enuHUIbl. OH XapaKTepu3yeT J0JII0 OTXO0JI0B IO OTHOIICHHIO K HOpME pacxoja
U ob6memy ¢dakTHIecKkoMy pacxoay. IlmaHoBbI KOA(DPUIMEHT HCIOIb30BAHUS

MartepHaia onpeaeseTcs mno Gopmyie

nro__ Qv—[
K= 2)

P

ni

rne K, — maHoBbIM (HOPMaTUBHBIN) KO3()(PULIMEHT HCIIOIB30BaHUS MaTEepHaa;

O, — 9uCTHI Bec (Macca) WK MOJIC3HBIN Pacxo/ MaTepraia Ha JAeTab (M3aeue);



H ,, — HOpMa pacxojia MaTepralla Ha JAeTaib (M3IeIue).

Qdaktuyeckuit  (OTYETHBINA)  KOIPPUIMEHT  HCMIOJIB30BAaHUS  MaTepuala

paccuuThIBaeTcs o popmyie

u 7Q—Cb’ (3)

rae K, ¢ _ haxTHuecKuii (OTYETHBIN) KOd(HIHEHT HCIIONb30BAHIS MATEPHAIA;

O — bakTHYECKHi pacxoj1 MaTepraa Ha JeTaib (U3/eiue).

B X0341CTBEHHON IPAKTUKE NPUMEHSETCS MHOI'O Pa3JIMYHbIX PA3HOBUIHOCTEH
K03((DUIIMEHTOB HMCHOJIb30BaHUA. Tak, B 3arOTOBUTENIBHBIX I[€XaX PacCUUTHIBACTCS
K03((DULIMEHT pacKpos U ONpeAeseTcs OH KaK OTHOIICHHE Beca 3arOTOBKU K HOpME

pacxona. B o6miem Buse oH paccunThiBaeTcs no Gopmysie

o
K _ =3 4
PACKp ’ ( )
HP
rae K paenp — K03 (UIHEHT paCKpOst MaTepHrajia Ha 3aTOTOBKH;

Q... — Bec (00BEM, TIIOIIAIb) 3aTOTOBKH.

Yame Bcero KOIPOUIMEHT pPACKpOs TMPEACTaBIAeT COOOW COOTHOIICHHE

TIOLIA/IeH U onpeensercs no gopmyie

F,
K~ =Znon ,
PUCKp r (5)

ucx

rne £, — IUIOIAab MOJIE3HO MCIIOIb3YEMOr0 MaTepHala,;

£, — TUTOIIA/Ib PACKPAUBAEMOT0 (HCXOIHOT0) MaTepraa.

HpI/I paSHOﬁ TOJIIMMHE MaTCpHraia UCIIOJb3YIOTCA COOTHOIICHUA O6’I>éMOB, TOorga

Kod(ppuireHT packpos onpeaensercs no Gpopmyse

R‘ _ F;?()."l . t() __ __hou
sy = = ©)
ucx ucx ucx

~

~

rae ¢, — TOJIIMHA MaTepuaiia B 00paboTKe;
tuex — TOJIIIMHA PACKPAUBAEMOTO (MCXOIHOI0) MaTepuaa;

Viion — 00BEM TIOJIE3HO KCIIOIB3yEMOro MaTepHala,



Viex —00BEM packpanBaeMoro (MCXOJAHOTO) MaTepuaa.

Jlist HOpMHpOBAHHMSI pacxoja ¥ aHaiW3a PalMOHAIBHOTO WCIOJIb30BaHUS
MeTajyla Ha TMPOM3BOACTBO IMpoKaTa, a Takke B MAIIUHOCTPOCHUH W
MEeTaJIIo00paboTKe YacTo NpHMEHseTCs pacxoaHbii koddduiment. OH Haumboiee
yI00€H JJIs1 IPUMEHEHHS B MEJIKOCEPHUITHOM M €TAHHYHOM MTPOU3BOJICTBE.

HopmartuBhbiil (MJIaHOBBIM) pacXoAHbIH KOI(PGUUUEHT NPEACTaBIsIeT coOon
OTHOIIIEHNE HOPMBI pacxoja K YHCTOMY Becy (Macce) JeTalld U PacCUUTHIBACTCS IO

bopmyne

ni Hp
K," = 0, (7)

rae K, — HOpMaTHBHBIH (TUTAHOBBII) PACXOAHBIH KOA(DHUIIHEHT;

@dakrtryeckuil  (OTYETHBIM) pacXoIHBIH KOI(D(MUIIMEHT PpacCUMTHIBACTCS Kak

OTHOLICHHC (I)aKTI/ILICCKOI‘ 0 pacxoJa K YuCTOMY BECY (MaCCG) JaHHOI'O MaTcpualia:

¢ _ Q( bax

K 2
! 0,

: (8)
Pacxomnbpiit  KOOQQUIHMEHT SBISETCS BEIWYHHON, 0O0paTHOW KO3 UIIUEHTY

HUCIIO0JB30BaHUA, T.C.:

1
Kp :K—u’ (9)

Kak nnanoBbI KO3(PGUIMEHT HKCIONBb30BaHUS, TaK M IUIAHOBBIA PacCXOIHBIN
KO3((QUIIMEHT ONpEeNeNsIIOT OTHOCUTENbHBIM pa3Mep HOPMHUPYEMBIX OTXOJOB H
notepb. PacxonHbiil KO3QPUIMEHT XapaKTepU3yeT A0 OTXOJOB MO OTHOUIEHHIO K
IIOJIE3HOMY PACXOAY.

I[Ipu  xomuyecTBEHHOM  M3MepeHMH  3(P(EKTUBHOCTH  HCIIOJIb30BAaHUS
MaTE€pUAIbHBIX PECYpCOB OLIEHHUBACTCA: MAaTEpUaTIOEMKOCTh; MAaTEpUAIOOTaya;
KO3((HUIIMEHT COOTHOUIEHUSI TEMIIOB pocTa 00bEMa MPOU3BOJCTBA U MaTEPHAIbHBIX
3aTpaT; yJelbHbI BeC MaTEpUANIbHBIX 3aTpaT B c€0ECTOMMOCTH IPOIYKIUH.

Marepuano€MKOCTh MNPOAYKIHMH TpPEACTaBIsAeT CcOOOM BEIMYMHY 3aTpar
MaTepPHAIIbHBIX PECYPCOB HA MPOM3BOACTBO EAWMHMIBI NPOAYKIUH WU padoT. ITO
OIIpeieIeHre B cCaMOM O0IIIeM BUE XapaKTEePHO /s JIF0OOT0 yPOBHS YIIPABICHHUS.

MarepuaioéMKOCTh ~ TOBapHOM  MPOAYKIHMM  sBiIETCS  0000LIaromuM

CTOMMOCTHBIM IIOKA3aTCJICM W IPCACTABJECT BCIMYUMHY MATCPUAJIBHBIX 3aTpaT Ha



OJIMH pyOJib TOBApHON MNPOAYKUUU NPEANPHUATHS, OOBEIUHEHUs, MOJOTPACIH,

OTpPAaCIIH:

M3

ME =——,
BIT

(10)

rae  ME — Marepnano€MKOCTh IPOAYKLHUH;

M3 — maTepuaibHbIC 3aTPaThl HAa MPOU3BOJCTBO MPOYKIIUH;

BII — croumMocTs pOU3BEAEHHON TPOLYKIUH.

Marepuanoornadya onpenensiercss JIeICHHEM CTOMMOCTA — IPOU3BEAEHHOU
MPOAYKIIMU Ha cymMmmy M3. DTOT mokaszaTenb XapakTepu3yeT OT/iadyy MaTepualos, T.€.
CKOJIBKO TIPOU3BEACHO MPOAYKIIMH C KaXAO0ro pyOssi MOTpeOIEHHBIX MaTepHaAIbHBIX

pPECYPCOB (ChIPbsl, MATEPHAIIOB, TOIIJIMBA U DHEPTHH U T.J11.):

_ BIl

MO .
U3 (11)

Bonpocs! u 3aganus:

ba30BbIi1 ypoBeHD
I. B 4éM cyTh pac4€THO-aHATUTUYECKOTO METO/Ia ONPEICICHUSI HOPM pacxojia

MaTepuaIbHbIX PECypCcOB?

2. KakoBo cojaepxaHue OTYETHO-CTATUCTUYECKOTO METOJa pacuéra HOpM
pacxoa MaTepualbHbIX pecypcoB?

3. TlosicHuTe coaepXaHHE OIBITHOTO (ONBITHO-TA00PAaTOPHOTO M OIBITHO-
IIPOU3BOICTBEHHOI'0) METOa pacuéTa HOPM Pacxo/a MaTepHaIbHbIX PECYPCOB.

4. B uém cyThb MeTOJIOB pacyéTa HOPM pacxoja MaTepHallbHbIX PECYpCOB IO
YKPYIHEHHBIM HOPMATUBaM U C IIOMOIIIbIO IEPEBOJHBIX KOIPPUIIUEHTOB?

5. Cdopmynupyiite MOHSTUSA MaTepuanoéMKOCTH OOIIIECTBEHHOTO
MIPOU3BO/ICTBA U MPOTYKIUH OTPACiU (TIOJOTPACIH).

6. KakoBo cojaepkaHue NOHATUS MaTePUATIOEMKOCTH IPOMBIIIIEHHOTO

MPOU3BOACTBA?

IToBbI1IEHHBIN YPOBEHB

I. B uém cyTh mnokaszareieil MaTepUaTOEMKOCTH €AUHUIbI MPOU3BEIEHHOU
MPOLYKIMH?
2. KakoBo comepxaHue  mokKazaTeled  MaTepUalOEMKOCTH  €IMHULIBI

TEXHUYECKOW XapaKTEPUCTUKU MPOTYKIINU?



3. Tloschure conepkaHuE MOKa3areled MaTEepUaTOEMKOCTH  €IMHUIBI
AKCILUTYyaTallMOHHOW XapaKTEPUCTUKU MPOTYKIUH.
4. Ha3zoBuTe OCHOBHBIE ITOKA3aTEIU CTENEHHM HCIIOIb30BAHUS MaTEPHUAJIbHBIX

PECYPCOB B TIPOM3BOJICTBE.

Cnucok JiuTepaTypbl, peKOMEHIyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas JuTeparypa:
Kynpun, b. Y. DnexkrpocHabxkeHrne NpoMBIIIICHHBIX npeanpustuii: yue. / b. U. KynpuH. -
M. : Uurepmer Umxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYKAIOIICH cpelibl : yaed.mocodue / A.
I'. Beromxkun. - M. : Beicir.mk., 2008. - 639 c.

JlonoTHUTeIbHAS JTUTepaTypa:

Cadponos, B. C. Texnonornueckue npoOieMbl OXpaHbl OKPY>KaIOIIEeH Cpe/Ibl B
XUMUYECKOM npoMbItuieHHOCTH [Tekcr] : yue6. mocooue / B.C. Cadponos, I'.4.
boromosnoBa, H.B. ®unaesa. - Kyiiobies : Apuau. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaumronHbsie U BO30OHOBIISIEMbIE HCTOYHUKHY dHEpTuH [ Tekcr] : yueO.
/ A. T1. backakoB , B. A. MyH1. - M. : UJI BACTET, 2013. - 366 ¢

Humepnem-pecypcot:
1 http://window.edu.ru/ — emuHOE OKHO IOCTYIIa K 00pa30BaTeIbLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTaJIOT aCCOIMAIIAN JICKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODOHEPI'OCBEPEXEHUS.

IIpakTuyeckoe 3ansiTue 4. JKOHOMHYECKHE HOPMATUBBI U METObI
pecypcocoepe:kenust (IIPOa0JIZKEeHHE)
Heab 3aHATHSA: U3YYUTh TEOPETUUECKUE TTOJIOKEHUS IO TEME 3aHSTHSL.

3HaHus M yMeHus, IpUuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHUSI TeMbl U
¢dopmMupyeMbIX KOMIIETEH U

Kon, popmymuposka | Kon, hopmymuposka HHIAKATOpa | [LTaHApyeMbIe pesyabTaTel
KOMHGTCHHI/H/I o6yquH;1 110 JUCIIUITJIMHE
(MOZyJII0), XapaKTepU3yIOIHE
3Tarbl (POPMHUPOBAHUS
KOMIETEHIIUN, HUHJIUKATOPOB

IIK-1 Cnocoben | [TIK-1 WMJI-1 anamusupyert | [loporoBblii ypoBeHb



https://openedu.ru/

OpraHU30BaTh
KOHTpPOJIb ~ KayecTBa
MPOAYKIMU Ha BCEX
CTaIUsAX
IPOU3BOJICTBEHHOTO
nporecca

KadecTBO CBIPBS "
MaTepuasoB,
nostypadbpuxkaTon u
KOMITICKTYIOIUX  W3JCITHHA
Ha COOTBETCTBHE
TpeOOBaHMSIM HOPMATHBHOM
JOKYMEHTAIUH

MTOHNUMAET
MEpPOTIPUATHUS
ONITHUMM3AITAN
TEXHOJIOTUYECKHUX
PSKUMOB XHMHYECKOTO
MIPOU3BO/ICTBA;
IToBbIIEHHBIH
YPOBEHb

MOHUMAET

Ha MPpodheCcCHOHATHFHOM
YPOBHE  MEPOTPUSITHS
1o ONITHMU3AITAN
TEXHOJIOTUYECKHUX
PEKUMOB
MIPOU3BOJICTBA

MIPONYKIUU;

10

I[IK-1 HWO-2 ocymiecTBasier
BHEJPEHHUE HOBBIX METOJOB
U CPEICTB TEXHUYECKOTO
KOHTPOJIA

IToporoBbiii ypoBeHb
pa3pabaTbIBaeT
MEpONPUATHUS
ONTUMM3ALUHT
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
MEpONPUSATHUS
npogecCuOHaTEHOM
YpPOBHE
ONTUMM3ALUU
TEXHOJIOTUYECKHX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

110

Ha

I10

[IK-1 HI-3 ocymecTBisieT

MIPOBEJICHUE HUCIILITAHUH
HOBBIX 51
MOJICPHU3UPOBAHHBIX

00pa3IoB MPOAYKIIUU

Iloporoselii ypoBeHb

MPUMEHSET
METO/IbI pa3paboTku
MEPOTIPUATHUS 10
ONTHUMHU3ALUA
TEXHOJIOTHYECKUX

PCKUMOB XUMHUYCCKOI'O
IIPpON3BOACTBA,




IToBbIIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
npodeccruoHaIbHO
METOIbI pa3paboTKu
MEpOIPUSATHUS 10
OIITUMH3AIIUU
TEXHOJIOTHYSCKHX
PEKUMOB XUMHUYECKOTO
MIPOM3BOJICTBA

Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHB

3aoaua 1
BennunHa mone3Horo pacxoaa B MPOM3BOJCTBE M3aenus paBHa 10 Kr, oTxojsl
coctaBisAlOT 25 % oT yucTtoro Beca. OmnpeaenuTs HOPMY pacxona, KO3 UUIHEHT

HCITIOJIb30BaHUs MaTCpHraia 1 paCXOI{HLIﬁ K03(1)(1)I/II_II/IGHT IMPpU U3TrOTOBJICHUH U3ACIINUA.

3aoaua 2

OnpenenuTh, Ha KakoM TMPEANpPHATHU Oo0jiee pAIMOHAIBHO HCIOIB3YIOTCS
MaTepHaIbHbIE PECYpPChl TIPU U3TOTOBJICHUU aHAJOTHMYHBIX JETajei ¢ OJMHAKOBBIMU
HOpPMaMH pacxoja, paBHbIMM 2,5 KT, €CJIM U3BECTHO:

a) OTXO/Ibl HA IEPBOM MIPEANPUITHH cocTaBIstOT 0,75 Kr;

0) pacxoaHbIN KO3(PPHUIMEHT HA BTOPOM MPEANpUsITHH paBeH 1,15.

3aoaua 3

W3meHuTcs M ypOBEHb PALMOHAIBHOCTH HCIIOJIB30BAHMUS MATEPUATIOB, €CIIH
M3BECTHO, YTO B 0a30BOM TOJAy YHUCTBIA pacxoj COCTaBMI 5 Kr, KO3(p(ULIHEHT
MCnoJIb30BaHus paseH (0,7, a B IJITAaHOBOM TOAY IMOJE3HBIM pacxo] yMeHbIuTca Ha 0,5

KT, CYMMa OTXOJOB U ITOTepb yMeHbInTcsa Ha 0,15 Kr.

3aoaua 4

[IponsBoacTBEeHHass mporpamMma B 0a3oBoM ronay cocraBwia 11,5 Teic. mT.
u3nenuil. 3a CY4€T yMEHbILIEHUS OTX00B KO (ULIUEHT UCIIOIb30BaHUS YBEIUUMICS K
koHy roga c¢ 0,8 mo 0,85. CKOJBKO MAOMOJHUTEIBHBIX H3JEIUN MOXKHO OyIeT

MIPOM3BECTH B IJIAHOBOM ToJly Tpu 00bEME pecypcoB 6a30Boro roga?



3aoaua 5
Ha 1 T Merannonpokara pacxoayercst 1 130 xr u€pHoro meramina. OnpeaenuTb

pacxoaHblil KOG UIUEHT U KOAPPUITUEHT UCTIOTb30BaHUS.

3aoaua 6
[Tonesnslit pacxoa MaTepuaia Ha aetaib paBeH 30 kr. OTxo/sl cocTaBistor 25 % ot
mosie3Horo  pacxoja. OmnpenenuTs HOPMY pacxojga MaTepuana, Kod(pQUIIUEHT

HCIOJIb30BaHUS, PACXOIHBIN KO UITHEHT.

3aoaua 7
OmnpenenuTh, HA KaKOM MAIIMHOCTPOMUTEIBHOM 3aBojie 00Jjiee MPOrpecCUBHAs
TEXHOJIOTHsI, CpPaBHUBAas YJEJIbHBIC pacXOJbl MaTEpPHUajOB Ha TMOTPEOUTEIbCKUE

CBOICTBa (MMPOU3BOAUTEIBLHOCTD TKAIIKOW MAaIlIMHBI), TpUBEAEHHbBIE B Tabmume 1.

Tabauya 1 — Ucxoomuvie 0annvle 0151 pacuéma y0eibHo20 pacxood

1-1 3aBOA | 2-1 3aBOJ
Iloxa3arenn Bua Tkankux MamnvHa
1-i1 2-i1 3-i1 4-%1
I[IpouzBoaUTEIPHON TKAIIKOW MAIIUHEI /1
b 8 H ’ 50 40 60 90
M/
O0BEM TPOU3BOCTBA TKAITKUX MAIITKMH 32 4 3 4 5
onpeaenaEHHbIN NEPUOT ¢, IIT.
Pacxon MeTamia Ha KaKOVIO TKALKYIO
’1 YO TRATKy 60 30 60 70
MaIlliHYy m, KT

3aoaua 8

Ha ckobko IpOIIEHTOB MOKHO YBEIMYHUTH BBITYCK MPOIYKIIUN MPU HEM3MEHHON
noTpeOHOCTH B MarepHaie, eciid KOd(QQUIHEHT UCIOIB30BaHUs B 0a30BOM IMEPHOIE
paBeH 75 %, a B mnaHoBoM — 80 %? CuuTarh, YTO NOJIE3HBIA pPACXO] SBISAETCS

BEJIMYUHON HEU3MEHHOIA.

3aoaua 9
MarepuanpHble 3aTpaThl Ha IPOM3BOJICTBO H3JAENUsA cocTaBisior 60 pyo.,
cebecroumocth paBHa 80 py0. OmnpeaenuTs MaTEpHATOEMKOCTh H3JCIUS W J1aTh

XApPAKTCPUCTUKY IIPUMCHCHUA 9TOI'O IIOKA3aTCJIsL Ha OTPACJICBOM YPOBHC.




3aoaua 10
OnpenenuTs YUCTYIO MAcCy JACTalU, €CJIM M3BECTHO, YTO HOPMa pacxojia paBHA

11 kr, a pacxoaubrii kodhdurment 125 %.

3aoaua 11

ITo ACCATH JICKTPOCTAHIUAM U3BCCTHBI CICAYIOINEC NTaAHHBIC:

Tabauya 2 — HUcxoouvie danmubvie 0Jisi pacuéma yoeibHo20 pacxooa moniuea

I'ooBOM pacxon yCIOBHOIO TOIUIMBA Ha
IMEKTPOCTAHINHH Ormyck OTIYILEHHYIO JIEKTPOIHEPTHUIO, T
/ AJIEKTPOIHEPT UM 3a -
. . 0 HOpME,
BapUaHT rof, TiC. KBT'4 DaKTHUECKHii o OOOPKBT“I
1 489 759 251 054 0,5
2 43 943 41 245 0,9
3 44 254 45 975 1,0
4 8584 9 045 0,7
5 59 430 38 140 0,6
6 54 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115 468 0,8
9 54 620 23 840 0,4
10 167 113 93 451 0,65

Onpenennuts KaxkJI0W 3JIEKTPOCTAHUMU YAEIbHbIA pacxon TtomimBa Ha 1 000
KBT'4 OTHyIIEHHON 3JIEKTPOIHEPIUHU U SKOHOMHUIO (TIepepacxo/1) TOIJIMBA Ha r0I0BOM

OTIIYCK 3JIEKTPOIHEPTUU.

3adaua 12

JIBa npenpusATHs BBITYCKAIOT OJIMHAKOBOE KOJUYECTBO aBTOMOKpHIIEK. O0muii
pacxo/l pe3uHbl Ha MPOU3BOJICTBO ABTOMOKPBIIIEK Ha nepBoM npeanpuatu — 1 200 T.
IIpn sTomM motepu pe3uHbl cocTaBisitoT 15 % or uucroro pacxoma. Ha Bropom
NPEeINpUATHU OOIIMI pacxoa pe3uHbl Hike Ha S50 T, a YUCTHIM — MeHbIIe Ha 5 % 110
CPaBHEHMIO C COOTBETCTBYIOILIMMHM IOKa3aTeasiMu nepsBoro npeanpusatus. CpaBHUTH

KO3((DUIIMEHTHI TOTEPh PE3UHBI HA 3TUX MPEIIPUITUSIX.

IToBbIIIEHHBIN YPOBEHB

3aoaua 1



OO0muii pacxoi MeTala Ha MPOW3BOACTBO mapTuu aetaneit — 60 1. Ilpu sTom
norepu coctaBsitoT 15 % obmero pacxoma. B pesynbrare MeponpusTHN 11O
MOJICPHHU3AIIMN TTPOM3BOACTBA a0COMIOTHAS BEJIMYMHA NOTEPh METaJlla CHU3HUTCS Ha 15 T
(00BEM IPOM3BOCTBA U YMCTHIM PACcXO/ METalla Ha OJHO M3/EJHE HE YMEHBIIAINCH).

CpaBHI/ITB KOB(b(bI/IHI/IeHTbI HCIIOJIb30BaHWA MCTAJJIa 10 U ITOCJIC MOJACPHU3allNN.

3aoaua 2

[Ipon3BOACTBO MOXKET OBITH OCYHIECTBICHO ABYMSI TEXHOJIOTHSMH: TIPU TIEPBON —
YHUCTBINA PAcXO ANMEKTpoIHepruu coctasiser 750 kBT-u, norepu anexkrposnepruu — 30 %
YHUCTOrO pacxofa; Apyras TEXHOJOTUs MpearojaraeT YBEJIWYEeHHE YHCTOro M OOIIero
pacxona snekrposHeprud Ha 110 kBt4 mo cpaBHenuro ¢ mepBoil. Kakas TexHomorus

BBITOJTHEE C TOUYKHU 3PEHUSI COKPAILIEHUS TTOTEPh?

3aoaua 3
Onpenenure NpuUMEpPHBIA pa3Mep 3KOHOMUM MeETajlla B OJHOM W3 oTpacieu
MalIMHOCTPOEHHUS, €clii U3BeCTHO, 4To B 2011 romy e€ mpeanpusitus npoussenyt 120

TBIC. MAIlINH CO CPCAHUM YACIIbHBIM PACXOJ0M MCTAJl/Ia HA MallIUHY 2,2 T.

Tabnuya 3 — VIcxonHbIe JaHHBIE U pacd€Ta pasMepa YJKOHOMUH MeTalla

HanmenoBanue Koadpuuument
HCITOJIb30BAHHOTO MTOJIC3HOTO Hucraz Macea Bemuna oTx01108,
MeTaja HMCTIOIL30BaHUsA, % JICTAIICH, KT KT

UyryHHOE JINTHE 75 2 200 900
CranpHOE TUTHE 70 1 000 480
Cranb:

- IUCTOBAs 68 500 300
- IPYTKOBAast 74 425 120
- B CIINTKAaX 72 490 140
bpon3sa 90 35 4

Cnucok JinTepaTypbl, peKOMEHIyeMblii K HCII0JIb30BAHMIO 110 TAHHOH TeMe
OcHoBHast MTEpaTypa:
Kynpun, b. Y. DnexkrpocHabxkeHne npoMbIIIIeHHbIX npeanpustuii: yueO. / b. U. KynpuH. -
M. : Uarepmer Uuxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u anmapaTsl 3alIUThl OKPYKArOIIeH cpelibl : yued.mocodue / A.
I'. Beromxkwun. - M. : Beicir.mk., 2008. - 639 c.




JlonoTHUTeIbHAS JTUTepaTypa:

Cadponos, B. C. Texnonornueckue npoOieMbl OXpaHbl OKPY>KaIOIIEeH Cpe/Ibl B
XUMUYECKOH npoMbItuieHHOCTH [Tekcr] : yueb. mocodue / B.C. Cadponos, I'.4.
boromoioBa, H.B. ®unaesa. - Kyiiobies : Apuau. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaumronHbpie U BO30OHOBIISIEMbIE HCTOYHUKHY dHEpTuH [ Tekcr] : yueO.
/ A. T1. backakos , B. A. Myn1. - M. : U] BACTET, 2013. - 366 ¢

Humepnem-pecypcot:
1 http://window.edu.ru/ — emuHOE OKHO OCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTAJIOT aCCOIMAIIMN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEACTBA
PECYPCOOHEPI'OCBEPEKEHMUS.

HpaKTI/I‘leCKOC 3aHsATHE S. HopanOBaHne pacxoaa 1 MyTU 3IKOHOMHUHU METAJLJIOB "
CILIABOB B INIPOMBIIIIJICHHOM ITPOU3BOACTBE
He.]Il) 3AHATUSA: U3YUYUTb TCOPETUUYCCKUC ITOJIOKCHUA IO TEMC 3aHATHUA.

3HaHMA ¥ yMeHHUs1, IpUoOpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS] TEMbI H
¢dopmMupyeMbIX KOMIIETEH NI

Kona, dopmynuposka Koz, dpopmyimposka HHIMKATOPA [Inanupyemsie pe3yabTaThl
KOMHCTCHHI/H/I 06yquI/1;1 10 JUCOUIIJINHEC
(MOIyJI0), XapaKTepU3YyIOIIUE
3Tarbl GOPMHUPOBAHUS
KOMIIETCHLIUH, HHIUKATOPOB

IK-1 Cnoco6en | [TIK-1 HWJI-1 ananusupyet | [loporosbiii ypoBeHb

OpraHu30BaTh Ka4eCTBO CBIPbS U | IOHUMAET
KOHTPOJIb  KAaueCTBa | MaTEpUAJIOB, MEPOIPUITUSA o
IPOJYKIIMU Ha BceX | moirydadpukaToB Y | ONTUMHU3ALNHU
CTaIUSIX KOMIUIEKTYIOIIUX ~ U3JCJHUHN | TEXHOJOTUYECKUX
MPOU3BOJCTBEHHOIO | Ha COOTBETCTBUE | PEKUMOB XMMUUYECKOTO
npouecca TpeOOBaHUSM HOPMATHBHOM | TPOU3BO/JICTBA;
JIOKYMEHTAIIUU IToBbIIEHHBIH
YPOBEHb
IMOHUMAET

Ha MPodheCcCHOHATHFHOM
YPOBHE  MEPOIPHUATHUS
1o ONTUMU3ALAN
TEXHOJIOTHUECKUX



https://openedu.ru/

PEKUMOB
IIPOU3BOJICTBA
MIPONYKIUU;

I[IK-1 HWO-2 ocymecTBasier

BHEJIPEHUE HOBBIX METOOB
U CPEACTB TEXHUYECKOTO
KOHTPOJIS

IToporoBbiii ypoBeHb
pa3zpabaThiBaeT
MEpONPUATHUS
ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MPOU3BO/ICTBA;
IHoBbIlIeHHBIN
YPOBEHb
pa3zpabaTbIBaeT
MEpOIPUSTHUS
npogecCruoHaTbHOM
YPOBHE
ONTUMU3ALUU
TEXHOJIOTUYECKUX
PEKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

110

Ha

I10

[IK-1 HWA-3 ocymectBasier
IIPOBEJICHUE WCTIBITAaHUN
HOBBIX u
MOAEPHU3UPOBAHHBIX
00pa31oB MPOyKIUU

Iloporoseliii ypoBeHb
PUMEHSET

METOABl  pa3paboTKH
MEpOIPUATHUS 1o
ONTUMM3ALUN
TEXHOJIOTHYECKHUX
PEXKUMOB XMMHYECKOTO
IIPOU3BO/ICTBA;
IHoBBIILIEHHBIH
YPOBeHb
pa3pabaTheIBacT
po¢heCCUOHATBLHO
METOABl  pa3paboOTKH
MEpOIPUATHUS 1o
ONTUMM3ALUN
TEXHOJOTUYECKUX
PEXUMOB XMMHYECKOTO
IIPOU3BOJCTBA

Teopernyeckas 4acTb




Hopmuposanue pacxooa wiuxmoewvix Mamepuaios 6 TUmeiHom npou3eo0cmee

B wm3nenmsax MammHOCTpOSHUS W MeTamnooOpadoTku okoio 50 % ToTOBBIX
JieTajae mpeaCcTaBIsIOT COOOM OTIMBKH.

B nuTeliHbIX 11€XaX MalIMHOCTPOUTEIBHBIX 3aBOJIOB MOJYYalOT KaK TOTOBBIE
JIETAJIA, TaK U 3aroTOBKU. [Ipn COBPEMEHHON TEXHOJIOTHH JIMTEMHOTO MPOU3BOJICTBA
MOXHO HM3TOTOBJISITH 3arOTOBKHM HYXXKHBIX (DOPM U pa3MmepoB, OMU3KUX K dopmam U
pasMepamM roToBbIX AeTajeH.

OcoOeHHOCTM ~ HOPMHUPOBAaHMSI  pacxoJa  MaTepUalioB  JUIsl  JIMTEUHOTO
MIPOM3BOJICTBA MAITMHOCTPOUTENLHBIX MPEANPUATANA CBSI3aHBI C €r0 4eThIpEX(hasHbIM

XapakTepoMm (pUCyHOK 1).

3arpy3ka UXThI B
IJIABWIBHBIN arperar

!

IlnaBieHUE MIUXTHI

[Tonydenue xKuaKoro
MeTajuia Hy>KHOTO
XUMHUYECKOI'0 COCTaBa

v

Po3iuB )Xuakoro Merasuia B
bopmbl

!

OO6py0Oxka, ouncTKa 1
MOJTy4Y€HHE TOTHOM OTIIMBKU

PucyHnok 1 — Cxema TeXHOJOrHYeCKOTo NpoLecca NOIyYEHUs! OTIUBOK
Maccy OTIMBKHM, JUTHUKOBOM CHCTEMBbl U HPUOBLIEH ONpPENeNstoT OIBITHO-

MIPOU3BOJICTBEHHBIM METOJOM. [Ipy 3TOM KOJIMYECTBO OJJHOBPEMEHHO B3BEIIMBAEMBIX
JIeTajield 3aBUCHUT OT MAaCChI Ka)KIOU JIETaJIH.

[IporpeccuBHBIC TEXHOIOTUYECKHUE TIPOIIECCHI U3TOTOBJICHUS JTUTEHHBIX (OpM, TIO
CPaBHEHUIO C CYXMMHU T€CYaHbIMU (POpMaMU, UMEIOT 3HAUYUTEIbHYI0 SKOHOMUYECKYIO
sbdextuBHOCTh. Tak nmUTHE B (HOpMBI U3 OBICTPOTBEPICIONIMX CMECEW MO3BOJSET
CHU3UTH Tpyno3arpaTsl Ha 1 T auThs Ha 25 %, maccy oTinBoK — Ha 10 %, npurycku Ha
MEXaHU4eCKyr0 00padoTKy — Ha 50 %.

[ToneranbHpie HOpPMATHBBI yrapa MpH IJIaBKE METAUIOB 3aBUCSAT OT MapKH

CIIJIaBa ¥ IUIaBUJIBHOTO arperara.



HopmaTtuBHas 6a3a pacXOIHBIX JUTEHHBIX MATEPUATIOB COCTOUT W3 TEXHHKO-
HYKOHOMHYECKHX TOKa3aTeJIed TMPOU3BOJCTBA JUThs (OallaHC JIUThS), HOPM pPacxoja
METAJUTMYECKON MIMXTHl HA | T rOZHOrO JHUThS U HOPM pacxoda BCIOMOTATENIbHBIX
OTHEYIIOPHBIX U IPYTUX MaTEPUAIIOB.

M3mepuTenem pacxojia JUTCHHBIX MAaTEpHANIOB sIBIAETCS | T rogHOro JUThs, 1 T
KUIKOW cTanmd, 1 T oOpaOOTaHHOTO JIUThs, BBHITUIABISEMOIO C TOMOIIBIO JAaHHOMN
MOJCJIbHOM OCHACTKHU.

TexHOJIOrMYEeCKU TPOLECC ONPENENICHHs HOPMBI pacxoJa COCTOHUT U3
CHEAYIOLIUX ATAIOB:

[lepBoIii Tam — ompeneiaeHue IMoIeTaIbHO-CIISITU(MUITMPOBAHHON HOPMBI pacxoja
CBIPBS Ha U3JIeNHe TI0 (hopMyJie

M, =S|M

HC.M.

2.0mi. + M."[LH?Z, n D) (12)

rae me — Macca XXHUIKOT'0 ME€Tajljila Ha U3JCIIUC,
Mg_g,m_ — MaccCa roJdbIX OTJIMBOK;
Mmm, — Macca JUTHUKOBOU CHUCTCMBI,
1 — KOJUYECTBO OJJTHOMMEHHBIX zLeTaneﬁ B U3CIHNUA.

BTO[)OfI oTall — OMNPCACICHUC MACChl MCTAJIJIO3aBaJIKM Ha HU3ACIIHUC B Pa3pe3c

MapoK CILJIaBOB 10 (opmyie

M = M N
[fr9ierd] 1

rae o — K03 OUITMEHT, YYUTHIBAIOIINKN Opak neTanei;

[ — k0adhdunmeHT, yuuThIBaONMii 6€3B03BPATHBIE OTXO/IBI.

Tpetuit sTanm — OnpeneneHue CPeIHEB3BEIICHHOW HOPMBI Pacxola IIMXTOBBIX

MaTCpHuaJiOB Ha IT T'OOHOI'O JIMTHA 11O (1)0pMy.]'IC

(Z Mu';() ) X ’ Hu‘;().)
Homcom. = (100-> M -11,, ] (14

rne [1,;. — T1aH IPOU3BOJICTBA U3/ICITHIA,

X— y,I[eJ'IBHBIﬁ BCC JaHHOI'O IIUXTOBOI'O MaTcpralia B IIUXTC.



Memoouueckue ykazanus no pacyémy HoOpmbvl pacxoo0a KOMHOHEHMO8 WUXNbl

Macca MeTalIn4eCKOM 3aBalKu (M) CKIIAAbIBACTCA U3 CIACAYIOIMIUX 3JICMCHTOB!

M=M,, +M, +M, (15)

on. 8.0. a.n. e

rane M, —Macca TOIHOM OTIMBKH, KT
M, — Macca Bcex BO3BPATHBIX OTXOOB, IPUXOISIINXCS HA OJHY OTJIUBKY, KT

MG, — macca 6e3BO3BpATHBIX TIOTEPb.

Maccy merammmueckoit 3aBanku (M) MOXKHO OMNpENenuTh W TO CIACAYIOIICH

dbopmye

M = MJI(E.H. + M(’).fi, 9 (16)
rie M., — Macca )KHIKOT0 MEeTajlia, 3aJIMTOro B (hOPMBI;
Macca xukoro Merasmia (Kr) BKIIOYAET:
M = M{)em. + M/I/). + M . + Mﬁp + M('.H. ) (17)

rae Mjen. — Macca JeTany 1o 4epTé&XHBIM pa3Mepam;
M, —macca MeTana Ha IPUITYCKH;
M. — Macca MeTauia Ha JIMTHUKY U IPHOBLUIH;
M, — macca 6paKOBaHHBIX OTIIHBOK;

M., — mMacca MeTasuIa Ha CJIUBBI, CIIJIECKH, 3AJIHBBL.
OObIYHO BO3BpaTHBIE OTXOJAbl W O€3BO3BpaTHBIE IOTEPH BBIPAKAIOTCA B

MMpoHCHTaxX K MacCC MCTAJUIO3aBaJIKU. B stom CIrydac Macca METAJUIMYECKOM 3aBajIKu

oIpeensieTcs 1o cleayromeit popmyne

M=M, + H Afobaj + (AI/ITObﬂ (18)

TJIe @ — BO3BPATHBIE OTXO/IbI (JIMTHUKH, IPUOBLTH, Opak U 1p.), B % K Macce MeTallI03aBaIKy;

b— 6€3B03BpaTHBIC IIOTECPHU, B % K Macce MeTaJlJIo3aBalIKH.



Hopwma pacxoia KOMIIOHEHTOB HIUMXTHI OMPeAeIIeTcs o GpopMynam:

a) B COCTaBC MCTAJ1IJI0O3aBaJIKH.

(M1
=100 (19)
rae M — macca MeTaiio3aBajiKy;
7i — IPOLEHTHOE COZIepkKaHUE i-ro KOMIOHeHTa B muxte (%).
0) Ha 1 T TOAHBIX OTJIMBOK:
(100-M -1,
) = ——, (20)
Koaddumment Berxoaa rogaoro auths (B.,) onpenensercs o Gopmyie
M
B, = (—A}"I»')-loo%, 21)

Bonpocs! u 3apanus:

ba30BbIi1 ypoBeHB
1. B 4ém cyTh METOOMKHM ONpENEICHUs HOPM pacxoja JIMCTOBOIO METAJIO-

IIpoKaTa Mpu UHAWBHUIYAIbHOM U ITPYNIIIOBOM packpoe?

2. Omnpenenure MNOpPSAOK pacu€éra HOPM pacxojla COPTOBOrO IpoKaTa IpH
MeXaHW4YeCKoi 00paboTKe.

3. Jlaiite ompeneneHusi MOHSTHI «OTJIMBKa», «IIMXTa», «METaJI03aBalIKa,
HCIIOJIb3YEMBIX B IUTEHHOM ITPOU3BOJICTBE.

4. Kakue MarepuanbHble peCcypchl BXOISAT B COCTaB METAIIO3ABAJIKHU IPHU
ITPOU3BOJICTBE JINTHIX 3arOTOBOK?

5. Ilepeuncinure OCHOBHBIE BUBI JUThS U OXapPAKTEPU3YHUTE KAKIbIM U3 HUX.

6. Ornpenenure NOPSAOK pacuéra HOPM pacxojia MeTaula B JIMTEHHOM
IIPOU3BO/ICTBE.

7. Kakume cocraBisronMe BXOIAT B HOPMY pacxojla METajula B Ky3HEUYHO-

M TaMIIOBOYHOM HpOI/ISBO,Z[CTBC?



IToBbI1IEHHBIN YPOBEHB

I. UYto BXOOUT B MOHSTHE «OTXOJbI U MOTEPU» B Ky3HEUHO-IITAMIIOBOYHOM
npousBoAcTBe? Kak ux onpenensitor?
2. B uém CcyThb METOJAWKH HOPMHUPOBAHHUS pacxoja MeTajjia Ha M3rOTOBJICHHUE

JieTajiel IpU KOBKE U IITaMITOBKE?

Cnucok JuTepaTypbl, peKOMEeHAyeMbIil K HCIOJIb30BAHMUIO 110 JAHHOU TeMe
OcHoBHasi JuTepaTypa:
Kyapun, b. Y. DnextpocHabkeHre TPOMBIIUICHHBIX pennpustuii: yueo. / b. . Kyapus. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporniecce! u anmapaTsl 3aIU Tl OKPYKAFOIICH cpefibl : yueb.mocobue / A.
I'. Beromikun. - M. : Beicur.mk., 2008. - 639 c.

JlonoiHUTeIbHAS JTUTEpaTypa:

Cadponos, B. C. TexHomornueckue mpooieMbl OXpaHbl OKpYKaroIeh CpeIbl B
XUMHYECKOH mpombiniuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. -1, 1981. - 116 c.

backakos, A. I1. HerpaguunoHHble U BO30OHOBIISIEMbIE HCTOYHUKY dHepruu [Tekcr] : yueo.
/ A. 11. backakoB , B. A. Mynu. - M. : /I BACTET, 2013. - 366 ¢

Humepnem-pecypcot:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcamM
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OnbinoTeka OHIalH».

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIMYU SJIEKTPOHHBIX OUOINOTEK
yueOHbIX 3aBefieHui u opranuzanuii CK®O

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 00Opa3zoBaHUe

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CITIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEKEHMUS.

IIpakTnueckoe 3ansitue 6. HopmupoBanme pacxoaa v myTH 3KOHOMUYU METAJLJIOB U
CILUIABOB B MPOMBIIILJIEHHOM NPOU3BOACTBE (IIPOI0JIKEHUE)
Leab 3aHATHA: U3YUUTH TEOPETUUECKHE MOJOKEHUS 110 TEME 3aHATHUS.

3HaHuA M yMeHusl, npuodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H
(opMHupyeMBbIX KOMNeTeHIMIt

Kon, popmynupoBka Koz, $popmyiuposka HHIMKATOPA [Tnanupyemsbie pe3yabTaThl
KOMHCTCHHI/H/I 06yLI€HI/I$I 10 JUCIIUITIIMHEC
(MOTyITI0), XapaKTepU3YIOLTHe
3TaIbl (GOPMHUPOBAHUS
KOMIIETeHIINH, HHANKATOPOB

IIK-1 Cnoco6en | [TK-1  HJI-1 ananusupyet | [loporoBblii ypoBeHb



https://openedu.ru/

OpraHU30BaTh
KOHTpPOJIb ~ KayecTBa
MPOAYKIMU Ha BCEX
CTaIUsAX
IPOU3BOJICTBEHHOTO
nporecca

KadecTBO CBIPBS "
MaTepuasoB,
nostypadbpuxkaTon u
KOMITICKTYIOIUX  W3JCITHHA
Ha COOTBETCTBHE
TpeOOBaHMSIM HOPMATHBHOM
JOKYMEHTAIUH

MTOHNUMAET
MEpPOTIPUATHUS
ONITHUMM3AITAN
TEXHOJIOTUYECKHUX
PSKUMOB XHMHYECKOTO
MIPOU3BO/ICTBA;
IToBbIIEHHBIH
YPOBEHb

MOHUMAET

Ha MPpodheCcCHOHATHFHOM
YPOBHE  MEPOTPUSITHS
1o ONITHMU3AITAN
TEXHOJIOTUYECKHUX
PEKUMOB
MIPOU3BOJICTBA

MIPONYKIUU;

10

I[IK-1 HWO-2 ocymiecTBasier
BHEJPEHHUE HOBBIX METOJOB
U CPEICTB TEXHUYECKOTO
KOHTPOJIA

IToporoBbiii ypoBeHb
pa3pabaTbIBaeT
MEpONPUATHUS
ONTUMM3ALUHT
TEXHOJIOTUYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
MEpONPUSATHUS
npogecCuOHaTEHOM
YpPOBHE
ONTUMM3ALUU
TEXHOJIOTUYECKHX
PEXKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

110

Ha

I10

[IK-1 HI-3 ocymecTBisieT

MIPOBEJICHUE HUCIILITAHUH
HOBBIX 51
MOJICPHU3UPOBAHHBIX

00pa3IoB MPOAYKIIUU

Iloporoselii ypoBeHb

MPUMEHSET
METO/IbI pa3paboTku
MEPOTIPUATHUS 10
ONTHUMHU3ALUA
TEXHOJIOTHYECKUX

PCKUMOB XUMHUYCCKOI'O
IIPpON3BOACTBA,




IToBbIIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
npodeccruoHaIbHO
METOIbI pa3paboTKu
MEpOIPUSATHUS 10
OIITUMH3AIIUU
TEXHOJIOTHYSCKHX
PEKUMOB XUMHUYECKOTO
MIPOM3BOJICTBA

Bonpocs! u 3axanus:

ba30BbIi1 ypoBeHb
3aoaua 1

OnpenenuTes HOPMY pacxola IIMXTOBBIX MAaTE€pUaNOB Ha H3rotosieHue 20
OTIUBOK C 001mmM yepHOoBbIM BecoM 800 kr. McxoaHble JaHHbIE:
1. Bec nutHukoB u npudbuim — 180 Kr.
2. bes3Bo3BpatHbie notepu — 3 %.
3. BosBparssie notepu — 5 %.
4. bpak —2 %.
5. Penent mmXTHI:
a) yyryHHbIi J0M — 40 %;
0) cranbHOM J0M — 8 %;
B) 4Uyr'yH 3epKajibHbIi — 30 %;
T) JIUTEUHBIA KOKCOBBIN 4yryH — 15 %;
n) Geppocunuiuii — 2 %;

€) BO3BpaTHbIE OTXOAbI — 5 %o.

3aoaua 2

Onpenenuts HOPpMY pacxoia MUXTOBBIX MAaTEPUAIIOB HA MAPTHUIO AeTaned u3 18
IITYK M BBIXOJ TOJHOTO JIMThS, @ TAaKKE€ SKOHOMHIO MAaTEpHaIOB B PE3YyJIbTATE
BHEJIPEHUSI OPraHU3alUOHHO-TEXHUYECKUX MEPOIPUATUM HAa OCHOBE CIEAYIOIINX
HCXOJIHBIX TaHHBIX:

1. CymMmapHbIi 4epHOBOM BEC OTJIMBKHU cocTaBisieT — 820 Kr.

2. Bec JIUTHUKOB U PUOBUTH — 228 KT.

3. CocraB muxThI (B %):



1) nuTeitHbI KOKCOBBIN 4yryH — 18,0;

2) cranpHO# 10M — 10,0;

3) deppocunuumii foMmeHHbIN — 0,7;

4) uyryH 3epkayibHblid — 4,0;

5) 4YyryH JIOM 3epKaJIbHBIH U BO3BPAaTHBIE OTXObI — 47,3;
4. be3Bo3BpaTHbie oTepu — S %.
5. bpak nutesa — 4 %.

6. Ilpouue Bo3BparHbie notepu — 3 %.

B  pesynbrare

BHEJIPCHUS

OpPraHn3alfuOHHO-TCXHUYCCKUX

MEpOINPUATUN

0€3BO3BpATHBIC MTOTEPH CHUZUIUCH 110 4 %, Opak U povre BO3BPATHBIE OTXO/bI 110 5 %o,
BEC JINTHUKOB U npuObuieit Ha 20 %.

3aoaua 3

Onpenem/nb HOpMY pacxXxoJia HNIUMXTOBBIX MATCPUAJIOB HaA It IOJHOI'O JIMThA Ha

OTIUBKY JieTanielt u3 ceporo yyryna mapku CH20, ucnomns3ys JaHHbIC TAOIUIIEI 4.

Tabnuna 4 — VicxoaHble TaHHBIE 1S pac4€Ta HOPMbI PACX0/ja MIMXTOBBIX MAaTEPHAIOB

IToxazareins Bapuaut

1 2 3 4 5 6 7 8 9 10
Macca oJ1HO¥ OTJIMBKH, KT 30140 | 50 | 60| 70 | 80 | 90 | 100 | 110 | 120
Macca JHTHHKOBOH 8 |10|12]14|15]15]|16] 20 | 20 | 20
CHCTEMBI, KT
be3Bo3BpaTHbIe OTXOBI, %0 10|12 | 14 | 15| 16 | 14 | 15 16 14
Bpak, % 1 1 2 3 4 5 6 3 4 5
KonuuectBo meranei, mt 20 | 25 1 30 | 35| 40 | 45 | 40 | 40 20 25

[[InxTa mpuHATa CAEAYIOIIETO cCOcTaBa, %:

1) nuteitHbiii yyryH — 30;

2) nepenenbHbIM 4yryH —11;

3) 3epKaJIbHBIN YyTyH — 7;

4) noMeHHBI YyyryH — 5;

5) JIOM yTaepoauCThIX cTasieh — 32;

6) BO3BpaT COOCTBEHHOI'O MPOU3BOJICTBA — 15.

3aoaua 4

Paccunrath HOpMY pacxoaa MHUXTOBBIX MATCpHUAJIOB 0 W II0CJIC BHCIAPCHUA

OpPraHru3allMOHHO-TCXHUYCCKUX MGPOHpHHTHﬁ, d TaKXC OJKOHOMHIO MCTAJlZla IIpU



npousBoAcTBe 1 000 mwryk meraneit. Bec kaxaon oTiuBKY Ha aetanb paBeH 400 Kr,

0e3B03BpaTHBIC TTOTEPU paBHBI — 8 %, Opak — 4 %. Peuent muxTol (B %) npuBenéH B

tabnuiie 5.

Tabnuua 5 — PenenT mumxThl U1 pac4€Ta HOPMBI pacxojia

HanmeHnoBanne KOMIOHEHTOB Baprant
1 2 3 4 5 6 7 8 9 10
1. JIutetinpiit uyryn Ji-1 28 | 26 | 20 | 25 | 27 | 25 | 24 | 23 | 27 | 26
2. Jluteitnpiil uyryH JI-2 10 | 11 [ 20 | IS [ 11 | 13 | 14 | 12 | 11 | 12
3. llepenenbubliii uyryH [1-1 10 | 10 [ 10 | 10 | 10 | 9 5 8 14 | 13
4. Koskuit uyryn K430-6 1 2 1 3 1 3 5 4 7 2
5. lomenHbIl (peppocuuimii 3 4 3 2 3 5 3 3 3 3
6. JIoM yriepoaucThIX cTajaen 18 119 |16 | 20 | 18 | 15 | 20 | 31 | 15 | 18
7. CoOCTBEHHBIC BO3BPATHBIC 30128 1301251301302 | 191241 26
OTXOJIbl
HWtoro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3aoaua 5

OHpGI[GJII/ITB HOpMY pacxoda IMHUXTOBBIX MATCPUAJIOB Ha HM3rOTOBJICHUC

KOJICHYATOIr'0 Bajla U3 CCPOTro 4yryHa. OrnmBKa Bana MMPONU3BOJUTCA B 3CMIIIO. Peuenr

IIMXTHI IPUBEAEH B TabmuIe 6.

Tabauya 6 — Peyenm wiuxmot (%)

HanmenoBanue Bapuanr

KOMIIOHCHTA 1 2 | 3 141516 | 7| 81910
1. UyryH nuTelHbIN 42 | 40 | 41 39 | 35 | 37 | 45 | 41 46 | 43
2. Jlom cTanpHOM 12,5145 (13,5 185195 |155|11,5|13,0] 10,5 12,0
3. JIoM 4yryHHBIH
TOKYITHOM 1 BOIBPAT 43,4 | 43,4 | 43,4 | 40,4 | 43,4 [ 454 | 41,1 | 43,9 | 41,4 | 42,9
CcOOCTBEHHOTO
IPOU3BOICTBA
4. ®eppocumuii 09009 1 [ 1 [12]12]09]08|07] 1
JOMCHHBIU
5. KoBkuit yyryH 121,211 (1109|0912 13|14/ 1,1
Hroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
YHCTBI BEC OTIIMBKH, KT 60 | 65 62 61 63 67 66 | 31 32 39

JIutHuKM W TpuObUTM cocTaBisitoT 25 % oT Beca orTnuBkM. llpumycku Ha

MEXaHUYECKYI0 00pabOTKy OTIMBOK COCTaBISIOT 8 % OT Beca TOTOBOHM JeTaiu.

Bossparnsie motepu — 6 %, 6pak — 5 %.

PaccunTaTh SKOHOMHIO METaJIa OT 3aMCHBI JINThS B 3€MIII0 OOOJIOYKOBBIM

nuTheM. Bec neranu octaBasnics npexxHUM. Bec TUTHUKOB M TPUOBLIEH COKPATUIICS /10

12 % ot Beca OTJIMBKH, MIPUITYCKU HA MEXaHUYECKYIO 00pabOTKy COKpPaTUIINCH 110 5 %,

0e3Bo3BpaTHBIC oTepu — 110 2,5 %, 6pak — 10 1 %.




[ToBbIlIEHHBIN YPOBEHB

3aoaua 1
Onpenenute MacCy METAJUIO3aBAIKH HA M3JIENME A TIPH Macce >KUIKOTO MeTaylia

paBHoii 180 KT 1 cymMMe BCeX TEXHOJOTHYECKHX OTXOJI0B U TIOTEPh JIUThs He Ooiee 21 Kr.

3aoaua 2
Paccuurath Bo3BpaT cCOOCTBEHHOTO MPOU3BOICTBA JIMTEHHOTO 1IeXa Ha JeTaib b B
MPOIIEHTaX OT METAJIO3aBAJIKU M B MAacCe MPH H3BECTHBIX BBIXOJIC TOJTHOTO JIUThS —

77 %, TEXHOJOTUYECKUX OTX0JIaX U MOTepsX paBHBIX 5 % u macce peranu — 3,3 Kr.

3aoaua 3
OmnpenenuTh CTEIEHb UCIOIB30BAHUS ChIPbsS, €CJIM U3BECTHO, YTO COACPIKAHUE B

HEM YuCTOTO MeTajiia coctaBisieT 32 %, a koaPuiueHT BoIxo1a rogHoro — 28 %.

Cnucok JuTepaTypbl, peKOMEHAyeMblil K HCIOJIb30BAHMIO 110 JAHHOU TeMe
OcHoBHasi iMTEpaTypa:
Kyapun, b. Y. DnexrpocHabkeHre NpoMbIUIEHHBIX pennpustuii: yued. / b. . Kyapus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYXKAIOIICH cpelibl : yaed.mocodue / A.
I'. Beromkun. - M. : Beicur.mk., 2008. - 639 c.

JlonoIHNTeIbHAS INTEpaTypa:

Cadponos, B. C. Texnonmornueckue mpoOIeMbl OXpaHbl OKPY>KaIOIIEeH Cpe/Ibl B
XUMU4ecKol npomeinuieHHocTH [Tekct] : yue6. mocobue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiobies : Apuan. un-1, 1981. - 116 c.

backaxos, A. I1. HerpagumoHHble 1 BO300OHOBIsIEMbIE HCTOYHUKH 3Hepruu [ Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

Humepnem-pecypcowi:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas OHOIHMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTaJIOT acCOIUAIIMN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODHEPI'OCBEPEXEHUS.
INPAKTUYECKOE 3AHATHE 7. HOPMUPOBAHUE PACXOJA METAJLJIA

HA IMTPOU3BOACTBO ITIOKOBOK

I_Ie.]'[]) SAHATHSA: USYUYUTH TCOPECTUICCKHUE ITOJIOKECHHUA 110 TEME 3aHATUA.

3HaHua " ymenus, npnoﬁpeTaeMme CTYACHTOM B p€3yJIbTaTe 0OCBOCHUA TEMbI U

¢opmMupyeMbIX KOMIIETEH I

Kona, popmynuposka
KOMIICTCHIIUHN

Kox, popmynuposka HHIUKATOpPA

[Inanupyemsble pe3ynbTaThl
00y4YeHUs 0 AUCHUTUINHE
(MOIyII0), XapaKTepu3yIoIIne
aTansl GopMUPOBAHUS
KOMIICTCHIIUH, HHINKATOPOB

IIK-1 CnocobOeH
OpraHU30BaTh
KOHTPOJIb  KadyecTBa
NPOAYKIIMK Ha BCEX
CTaIUAX
MIPOU3BOJICTBEHHOTO
nporecca

IK-1  WJ-1
Ka4yecTBO
MaTepuasosB,
noryhabpuKaToB u
KOMIUIEKTYIOIUX — W3JEIHi
Ha COOTBETCTBHE
TpeOOBAHUSIM HOPMATUBHOMN
JOKYMEHTAIIH

aHaJIU3HUpYyeET
CBIPbsI u

IloporoBwlii ypoBeHb
IMMOHUMAET
MEPOINPUATHUS
OINTHMHU3ALUHA
TEXHOJOTHYECKUX
PEKUMOB XMMUYECKOTO
MPOU3BOJCTBA;
IToBbIIEeHHBII
YPOBEHb

MMOHUMAET

Ha TpodeccHoHaILHOM
YPOBHE  MEPOIPUATHUS
o OINTUMHU3ALIUUA
TEXHOJOTUYECKUX
PEXKUMOB
MPOU3BOJICTBA
MPOIYKLIHH;

I10

[IK-1 HJ-2 ocymecTBiseT
BHEJPEHNUE HOBBIX METOJOB
U CpPEICTB TEXHUYECKOTO
KOHTPOJIS

Iloporosbiii ypoBeHb
pa3zpabaTbIBaeT
MEpONPUSATHUS
ONTUMH3ALUN
TEXHOJIOTUYECKHUX
PEKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;
IHoBbIlIeHHBIN
YPOBeHb
pa3zpabaTbIBaeT
MEpONPUSTHUS
npogecCruoHaTBLHOM
YPOBHE

110

Ha

I10




ONTHUMM3ALUN
TEXHOJOTUYECKHUX
PEXXMMOB XMMHYECKOTO
MPOU3BO/ICTBA;

[IK-1 WJ-3 ocymiecTBisier
MPOBEICHUE WCTIBITAHUI
HOBBIX u
MOJIEPHU3UPOBAHHBIX
00pa3LoB NPOAYyKIIHH

IToporoBbii ypoBeHb
MIPUMEHSICT

METOJIbI pa3paboTku
MEpOIPHUSATHS 110
ONTUMM3AIUU
TEXHOJIOTHYSCKUX
PEKUMOB XHUMHYECKOTO
MPOU3BOICTRA;
IToBbIIEHHBII
YPOBEHb
pa3pabaTbIBaeT
npogeccroHaIbHO
METOJbl  pa3paboTKu
MEpOIPUSATHS 110
ONTUMHM3AIUU
TEXHOJIOTHYSCKUX
PEKUMOB XUMHIECKOTO
IIPOM3BOJICTBA

Teopernyeckas 4acThb

IIokoBKM M IITAMIIOBKH IMOJIYHaroTCsA HYTéM AaBJICHHA MCTaJlIa B TOpAYCM WA

XOJIOJHOM COCTOSIHUM Ha Pa3IMdHOM Ky3HEYHOM 00OPYTOBAHHU.

OCHOBHBIE 3TaIlbl TEXHOJIOTHYSCKOTO nmponecca MmojiydCHus ACTalll U3 IMOKOBKHU

WJIM IITAMIOBKH MPEJICTABIICHBI HA PUCYHKE 2.

HUcxonupri
Marepuai

y

[onyuenne | | H3rorosnenue
3arOTOBKH MTOKOBKHU TIpH
HITAMITIOBKE

O6paboTka MOKOBKHU

NI IITaMIIOBKU B
MCXaHUYCCKOM LECXC
" TTOJIYUCHUC JICTAIN

PI/IcyHOK 2 — OCHOBHBIC ATaIbl TEXHOJOTHYSCKOTO Imponccca 1noJIyuCHuAa I1C€TaJll U3

ITIOKOBKH HJIM IITaMITIOBKH



[Ipu ompegenennu HOpPM  pacxoga MeTayla B Ky3HEUHO-IIPECCOBOM
MIPOU3BOJICTBE MCXOJHBIMU JAHHBIMH SIBISIOTCS: KOHCTPYKTOPCKO-TEXHOJIOTMYECKas
nokyMenTtauusi: 'OCTe1, OCTb1, HOpMBI, TY; HOpMaTUBBI TEXHOJIOTHUUECKUX MOTEPH;
Ta0NUIBI  Pa3MEPOB KAHABOK W IITAMIIOBOYHBIX YKJIOHOB TIPH  IIITAMIIOBKE;
MIPENCKYPAHTHI LIEH Ha METAJLIL.

OrnpeneneHre HOPMBI pacxojia MeTaJlJla Ha M3TOTOBJICHUE JieTaliell CBOOOIHOM
KOBKOW WJIM IITAMITIOBKOM 3aKJIIOYAETCS B Pacy€ére pa3MEepoOB M MaCChl HMCXOJHOU
3arOTOBKH.

B HopMmy pacxoma mertamsia mpd 3TOM BKJIIOYAIOTCS Macca IIOKOBKH WU
HITAMIIOBKH, a TAKXKE 3arOTOBUTEJIbLHBIE U TEXHOJIOTUYECKHE OTXO0/Ibl METaJIA.

H, =M +M,, +M,, +M (22)

‘] m.o. Vo

rae M, — macca TOKOBKH;
M, —Macca 3aroTOBUTENIBHBIX OTXOJIOB WJIH ITOTEPh METAJLIA;
M, ,, — Macca TEXHOJOTHYECKUX OTXOJI0B MPU KOBKE WM IIITAMIIOBKE;

M, — macca meTaria, TepsIeMOro Ha yrap Ipy HarpeBe 3aroTOBKH.

Macca MokoBKH ornpeensercs mno Gopmyie

Mn = M()vm, + MH/). + M(sz, + MH ’ (23)
r7ie Moem — Macca 4epTEXHOM (YUCTOMN) JIeTANIH;
M,, — macca MeTalIa Ha TIPUITYCKH;
Mon. — Macca MeTaiIa Ha IOy CKH;

M, —macca MeTajia Ha HaITyCK, €CJIM OH MPETYCMOTPEH TEXHOJIOTMUECKHM ITPOLIECCOM.

Hopmuposanue pacxooa memainna npu c60000H0Il KO6Ke

HcxonupiMu 3arOTOBKaMH TMPH HM3TOTOBJICHUM JEeTalied METOJOM CBOOOIHOMU
KOBKH MOTYT CITYXKHTb:
a) CTaJIbHBIC CITUTKH;

0) mpokar.



Ecim wucxomHOM 3aroTOBKOW CIY>KUT CIHTOK CTalld, TO OOBEM CIUTKA,
HEO0OXOIMMOTO JIJIsl M3TOTOBJICHUS JCTAIA METOJOM CBOOOIHOW KOBKH, ONPEICIIICTCS

no hopmyie

V = V:r + Vnp(i + V:}N- + V:)ﬁp. + V:; + V\' s (24)

rae V,— 00bEM IOKOBKH;
Vips. — 00BEM 00pyOaeMoit pHOBLTHHOM YacTH CIIMTKA, PaBHBINA 2025 % Macchl CIUTKA,;
Von. — 00BEM 00pyOaeMoii TOHHOM YaCTH CITUTKA, pPaBHBIA 5—7 % MacChl CITUTKA;
Vosp. — 00BEM MeTaiIa Ha 00pyOKH;
Vs — 00béM MeTasuIa Ha BBICCUKH (BBIAPHI);

V), — 00béM MeTaita Ha yrap (3aBUCHT OT CII0OCO0a HarpeBa).

Macca cnuTka (Kr) pacCUMTBIBA€TCS YMHOXEHHEM ero o0bhéMa Ha MIIOTHOCTh

MceTajlia:

M, = 2
. = 25)

r€ ¢ — IUIOTHOCTh METAJLIA, r/cme.

Ecnu u3 cnuTka M3roToBIsSETCS O/HA MOKOBKA, TO HOPMa pacxoja meTaia (Kr)
OyJzeT paBHa Macce CIUTKa:

P o (26)

Ecin u3 cnuTka M3roTaBIMBaeTCsl HECKOJIBKO OJMHAKOBBIX MOKOBOK, TO HOpMa
pacxojia Ha OJIHY JICTaJIb ONPEIEIIACTCS:

M,
H,="e, 27)
rac n — 4uciio IMOKOBOK.
MCTOI[OM KOBKHM ACTAJIM 4Yall€ BCCro H3roTaBJIMBAIOTCA H3 IIPOKaATa. HopMa

pacxoga METallia B OTOM ClIy4dac€ CKIaAbIBACTCA W3 MACChI TEXHOJOTHYECKOM

3aroTOBKH M 3arOTOBUTCIBHBIX OTXOJO0B.



H,=M,.+M,,, (28)
rae M.,. — Macca 3arOTOBKH;

M, — Macca 3aroTOBUTEIIbHBIX OTXOJIOB Ha OOPYOKHM KOHIIA TIPYTKa, Ha CTPYKKY
pu o0pe3Ke He KPaTHOCTh MPYTKa.

Maccy 3aroToBKH ONPEIEIISIOT 0 GopMyJie

Ve q)
o= isee 1) 29
e 1000 29)
Wi wucnonb3yroT A

pac4y€ToB GhOPMYJIIbI U3 TAOIHIIBI 7.

Tabnuua 7 — @opMysabl 1u1s pacuéTa Macchl 3ar0OTOBKU B 3aBUCHMOCTH OT BHJIa MaTepuasa

Marepuai dopmyna pacuéra O0603HaYCHUS
1 2 3
JIuct, neHTa uau ol b-L-q M — macca, Kr;
roJroca 06 a, b — momaae ceuyeHus
MaTepHana, MM
L — nyuHa nucra, TSHTH Wi
TIOJIOCHI, MM;
¢ — IWIOTHOCThL MaTepuana, r/cm’;
10° — mepeBoIHO# KOI(DUIHEHT.
Iponomxenue TadbauIB! 7
1 2 3
KBanpatHbrit M- a*-L-g a’ — oAk CeueHus, MM’
IMPYTOK 106
Kpyrisiii npyTok M= 0,7854-a*-L-q
10¢
[HecTurpannsii M= 0,866-5?-L-q S’ — pasmep 1o K04, MM’
MIPYTOK 106
Tpy6a 0,7854 - (02 - dz) L-g 0,7854(*~d*) — nomaas
M = 100 MaTepuana, MM,

O0BEM TEXHOJIOTHYECKOM 3ar0OTOBKHU CKJIAJIBIBAECTCS U3 CICAYIOIMINX AJI€MEHTOB:

V,fth’. = I/H +

+V, +V,,

(30)

rae V, — 00bEéM IMOKOBKH,
Vosp. — 00bEM MeTaIIa HA 0OPYOKH;
V¢— 00BEM MeTana Ha BEICEUKH (BBIAPHI);

V), — 00b€M MeTana Ha yrap (3aBHCHUT OT CIIoco0a HarpeBa).



O06bEM IOKOBKU (CM’) PACCUMTHIBAETCS:
an = K} + V:i/), + VV()()H. + I/H 2 (3 1)

rae V, — 00bEM roToBOM €Taiu 10 YEPTEKY;
V,p.— 00BEM MeTalIa Ha IPUTTYCKU;
Voon. — 00BEM MeTaNIa HA IOy CKHU;

V. — 00BéM MeTasuia, UIyLEero B HaIycCK.

[IpakTrueckn O00BEM TIOKOBKH OMpEAENseTcsl TakuM O00pa3oM: TOKOBKa
pa3bupaeTcs Ha TeoMeTpuueckue (GUrypbl, OObEM KOTOPBIX OMNpEAENseTcsl IO
COOTBETCTBYIOIIUM (hOpMyJiaM.

PasMepbl TpUMYCKOB ¥ JIOMYCKOB PETIaMEHTHPOBAaHBI T'OCYJapCTBEHHBIM
crangaptoM. [Ipu cBOOOAHON KOBKE Ha MOJIOTaX MPHUITYCKH HAa MEXaHHYECKYIO

00paboTKy ONMpenensoT TaK:

HA MOAWUHY NOKOBKU UlU ouamemp nokoexu (/1)

5, =0,06/1 +0,0017L +2.8; (32)

Ha OnuHy noxoexu (L)

&, =0,08/7 +0,002L +10. (33)

[Ipu cBOOOAHON KOBKE Ha Ipeccax MPHUIYCKH Ha MEXaHHYECKyl 00paboTKy
OTIPENIEISIFOTCS TaK:

HA MOAWUHY UTU Ouamemp nokosku (/)

&, = 0,06 + 0,002 + 23; (34)
Ha OnuHy noxoexu (L)

S, =0,05/7 +0,05L +26. (35)
Jlomycku Ha Ky3HEUHYI0 00paObOTKy (MM) MPHU U3TOTOBJIEHUU JIeTaliell KOBKOW Ha

MOJIOTaX MOKHO ONPEIENATh [0 CIEAYIOIMHUM GopMyJiam:

Ha MOIWUHY NHOKOBKU Uiy ouamemp nokosxku (/)



+A, = 0,028]1 + 0,004L +0,5; (36)
na dnuny noxosxu (L)

+A; = 0,031 + 0,003L +1,2. (37)
IIpedenviviii duamemp wau motuuHa noKoOsKuU

ﬂnzﬂ—f— ot A (38)

IIpeodenvuas onuna nokosku L

L. =L+0xtA (39)
[Tocne onpenenenust 00bEMa MOKOBKH PACCUUTHIBAIOT COCTABIISIONINE HIEMEHTHI
OTXO/JIOB.
O6BEM 00pyOOK 3arOTOBKH (CM’) paCCUUTHLIBACTCS:
1) s OpsMOYTOJNBHBIX CEUEHUM:

a) IpU KOBKE T0J] MOJIOTOM

,/oﬁp. = 0’30132 ’ h’ (40)

0) Mpy KOBKE IO/ IPECCOM

V. = 0,260° - I (41)
rye b — mmpuHa 3arOTOBKH;
h — BBICOTA 3arOTOBKH.
2) nid UWIMHIPUYECKUX CEYEHUN:
a) Ipu KOBKE 10J] MOJIOTOM
Vv{)(')p. = 0"23'213:’ (42)

0) mpu KOBKE IO/ PECCOM



I/()(’i[). = 0’2]’&3'

(43)

Jlns ompeneneHusi OTXOAOB Ha OOpyOKYy MOXKHO BOCIOJIb30BAaThCSl JTaHHBIMH

TadIuIb 8.

Tabmuma 8 — OpHeHTHPOBOYHBIE 3HAUCHHUSI OTXOJIOB Ha yrap M 00pyOKH IIpU MOJIyYeHUH IIOKOBOK

THI HOKOBOK [Torepu meTamna (())T
MAacChl TIOKOBKH, %
1 2
['myxue hiaaHIbl, TUTACTUHBI, KyOUKH, OpYyCKH 1,5-2,5
@DaHIBI ¢ OTBEPCTHEM, XOMYTHI, OJIBECKU, TAHKH 2,0
Konbra 2,5
I'magkue Bajbl, BUIKA 5,0-7,0
Iponomkenue TadbauIB! 8

Bauibl 1 Banuku ¢ OJHOCTOPOHHUMH YCTyIIaMU WU 7,0-10,0
dbnanamMu, 00JITHI, IMOHKHU, TPABEPCHI
Banbl 1 Banuku ¢ AByXCTOPOHHUMH YCTyaMH WX 10,0-15,0
OOpTHUKAMU, IIMTHHJICIIN, CEPHI'H, CKOOBI
["aeuHbIe KJIFOYH, TOKOBKH THIIA IATYHOB 15,0-18.0
Phluaru ciioHbI€ MaTyHbI, KPUBOIITUITHI 18,0-25,0
KosieHuaTsie Bajbl, pplyaru 25,0-30,0

O0bEM BbICEUKHU (BBIAPHI) MPU 00pa30BaHUM OTBEPCTHUS B MOKOBKAX 3aBHCHUT OT

croco0a U3roTOBJICHHMS ITOKOBOK.

Ecnu npumensieTcss mpommMBKa ¢ MOAKIAAHBIMH KOJIBIIAMHU, TO OOBEM BBIJIPHI

(cm’)

V. =(0,5+0,6)d",.h,

rae d,, — AMaMeTp NPOIIUBKY;

h — BBICOTA MIPOLIMBAEMOI 3arOTOBKHU.

(44)

Ecin mnpumensercs mnpommBKa 0€3 TMOAKIAIHOTO KOJbIla C KaHTOBKOU

MPOIIUBAEMOM 3arOTOBKU, TO OOBEM BBIJPHI HAXOAUTCS CIEAYIOIIUM 00pa3oM:

I/s :(0,154‘0,20)6[2”{% -h. (45)



O6béM moTeph MeTaia Ha yrap (cM’) 3aBHCHT OT CIOCOOa HarpeBa M

OIpCACIACTCA TaK:

y V) (46)
, 100

r7e o — NOTepU MeTailia Ha yrap, % K Macce 3aroTOBKY;
Vosp — moTepu Ha oOpyOKH, Ha OOJOM MpH IITAMIIOBKE M BBICEUKE, €CIIM OHU

HUMCIOTCA.

3HaveHue KodhPuIeHTa o 3aBUCUT OT crioco0a Harpera (Tabnuma 9).

Tabauya 9 — 3nauenus Kodghghuyuenma o s sasucumoctn or crocoda narpesa

Ilorepu 3a ogun
Cnioco6 Harpesa HarpeB AJig 3aTOTOBKHU
U3 CTaJIH
Harpes B kamepHO# nieun ¢ He(TAHBIM OTOIJIEHUEM 2,5
HarpeB B MeToan4ecKoi me4n ¢ HePTSHBIM OTOIUICHHEM 2,0
HarpeB B kaMepHOU ra3oBoil Ieyu 2,0
Harpes B MeTo1MueCcKOM ra3oBoM Ieuu 1,5
Harpes B nieuu ¢ BOCCTaHOBUTEIBbHOM Cpeon 0,1
DJIEKTPOHArPEB MEYHOU 1,0
DJNeKTpoHArpeB KOHTAKTHBIN 0,25
NHayKIMOHHBIN HArPEB T.B.4. 0,2
Harpes B pacrniiaBax coJieid 1 METaJJIOB 0,1

[Ipy MenkocepuitHOM U €IMHUYHOM IIPOU3BOACTBE HOPMY pacxoja MeTajula IIpu
U3rOTOBJICHUU JE€Tajlel KOBKOM pPACCUMTBIBAIOT C IPUMEHEHUEM YKPYIHEHHBIX
KOA(PHUIIMEHTOB, XapaKTEPU3YIOUIMX OTXOAbI W IMOTEPH MeTala B KY3HEYHOM H

3aroTOBHUTCJIIBHOM L€XAaX:

H, =M, -K,,, (47)

riae M.,.. — Macca TeXHOJOIrMYeCKON 3aroTOBKH, KT
K. — K03 GUITMEHT 3arO0TOBUTENBHBIX MMOTEPh, XapaKTEPU3YIOITUX OTXO/IbI METaJlIa

IIPU PE3KE 3arOTOBOK.

M., =M,K, (48)



rae M, — macca MOKOBKH;
K, — ko puIueHT TeXHOTOTHYECKUX OTXO0/I0B IIPU KOBKE B 3aBUCHMOCTH TPYIITIbI

CJIOKHOCTH U crioco0a IIpou3BOACTBA.

3navenue K, /u1si CBOOOJHOM KOBKM JAIOTCSA B CIPABOYHHMKAX MO 12 rpymmam

MOKOBOK. YacTh 13 HUX IIpUBCACHA B Ta6J'II/II_Ie 10.

Tabmuma 10 — 3nadenns ko3 dunIeHTa TEXHOIOTHISCKUX OTXOIO0B IIPH KOBKE

Ne
TPYIIIBI Buj nokoBOK, M3roTOBIsIEMBIX U3 IIpOKaTa K,
MTOKOBOK
1 [loxoBku, m3roromisemble 0e3 oOceuku (QuiaHLbl TIIyXHe, 1.02-1.03
KPYTJIbIC, OBAJILHBIC, TJIACTHHBI) ’ ’
2 IToKOBKM, M3rOTOBISEMBIE NPOTSHKKOM C MOCIEIYIOIICH 1.03
TUOKOH B PUCTIOCOOJICHNH (BHJIKH, CKOOBI) ’
3 [ToxoBKH, HM3rOTOBJISIEMBIE MPOTSKKON C OJHOCTOPOHHUMU
yctynaMu (0G0OATBI € KPYIJIOM W KBaJpaTHOW TOJIOBKOM, 1,07-1,09
IITMOHKH)
4 IToxoBKHM, M3rOTOBJIAEMEIE CBOOOIHOW KOBKOH ¢ 00CeuKoii 1.09-1.012
KpaeB (JIep>KaBKH) ’ ’
5 IIOKOBKHM, H3rOTOBJISIEMBIE OCAAKOM C  MOCIEIYIOLIECH 1.10-1.15
MOAMIMBKON ((pJ1aHIIbI, IIECTEPHU, TANKH) ’ ’
6 [ToxoBKH, U3rOTOBISIEMbIE KOMOMHUPOBAHHBIMU TIPUEMaMU 11512
CcBOOOIHOI KOBKHU ’ ’

Bonpocs! u 3aganus:

ba30BbIi1 ypoBeHD
3aoaua 1

OnpenenuTs HOPMY pacxoaa MW KOI(PGUIMEHT HCMIOIb30BAHUS MeTajia Mpu
W3TOTOBJICHUU JIETAJIA METOJAOM CBOOOJHOM KOBKHU MOJ TpeccoM. VICXOoaHbIe JaHHBIE:
yucThld Bec aetanu 89,2 kr. Jleranb M3roraBiMBaeTcs U3 KBaJApaTHOW cTanu. [[nuHa
netamm 860 MM, cropoHa — 120 MM, AwaMmeTp OTBEPCTHS, MPOMUIMBAEMOTO 0e€3
noakiaagHoro konbia — 40 M, BbicoTa — 60 MM. OOBEM HOMYCKOB W Hamycka
cocrapisier 408 cm’. HarpeB 3aroToBKHM OCYILECTBJISETCS B METOAMYECKOW IEYH C

ra30BBIM OTOIUICHHEM. 3arOTOBUTEIBHBIC OTXOAbI COCTABJIAIOT 3,8 KT'.

3aoaua 2




Onpenenuts HOPMY pacxofa W KOIPGUIMEHT HCIOJIb30BaHUSA MeTaljia MpU
W3TOTOBJICHUU TOKOBKHM BaJla METOJOM CBOOOJHOW KOBKH IO MOJIOTOM. McXomHbie
JIaHHBIE:

1. Ywmcteii Bec meranu — 13,6 K.

JleTanb M3roTaBiaMBaeTCs U3 KPYTJION CTaH.
Pasmepsr neramu: L — 280 mm, d — 80 mm.
JnaMeTp OTBEpCTHS, IPOILIMBAEMOTO C MOJIKJIAIHBIM KOJBLIOM — 16 MM.

HaneB 3aroTOBKH — HHHYKHHOHHBIﬁ.

AN

3aroToBUTEIIbHEBIC OTXOAbI cocTaBsAroT 0,4 Kr.

3aoaua 3

OnpenenuTs HOPMY pacxoga U KOIPQPHUIIMEHT WCIOIB30BAHUS METaJia TpU
W3TOTOBJICHUU 3aTOTOBKH JIETAIM METOIOM CBOOOHOW KOBKH MO TIPECCOM.

Wcxonupie faHHbBIC:

1. YUwmcTelii Bec neTaiu — 3,6 KT.

2. Jlerasnb U3roTaBIMBACTCS U3 KPYTJIION CTAJIH.
3. Jnuna neranu — 160 MM, nuametp — 60 mm.
4

. JlmaMeTp nmpommBaeMoro CKBO3HOro OTBEpCTUs — 18 MM.

[ToBbIlIEHHBIN YPOBEHB

3aoaua 1

OnpenenuTh HOPMY pPacxojia METaula MPU W3TOTOBJICHUU TMOKOBKH W3 CIHMTKA
ctanu. MicxoqHbie TaHHBIE:

1. Macca nokoBku — 12,5 k.

2. O6béM MeTaia Ha 00pyOKu coctasiseT 12,8 cm’.

3. CiMTOK HarpeBarOT B KAMEPHOU Me4H ¢ He(PTSIHBIM OTOIICHUEM.

3aoaua 2
Paccuutath HOpMy pacxoia MeTalla B YCIOBHUSAX €AUHHUYHOIO NPOHU3BOJCTBA.
[TokoBka H3roTOBIsieTCS IyTeM oOOCeukH KpaeB. Macca mokoBku — 12,6 Kr.

Koaddunuent 3aroroButenbHbIX noteps — 1,2.



Cnucok JinTepaTypbl, peKOMEH/yeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas1 iMTEpaTypa:
Kynpun, b. Y. DnexrpocHabkeHre NpoMBIIUICHHBIX pennpustuii: yueb. / b. . Kyapus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYXKAIOIICH cpelibl : yaed.mocodue / A.
I'. Beromxkun. - M. : Beicur.mk., 2008. - 639 c.

JlonoIHNTeIbHAS INTEpaTypa:

Cadponos, B. C. Texnonmornueckue mpoOIeMbl OXpaHbl OKPYKAOIIEH Cpe/Ibl B
XUMU4ecKoi npomeinuieHHocTH [Tekcr] : yue6. mocobue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiobies : Apuan. un-1, 1981. - 116 c.

backaxos, A. I1. HerpaguumoHHbIe 1 BO30OHOBIsIEMbIE HCTOYHUKH 3Hepruu [ Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : U] BACTET, 2013. - 366 ¢

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas OHOIHOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTaJIOT acCOIUAIIMN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CITIOCOBbI U CPEJICTBA
PECYPCODOHEPI'OCBEPEXEHUS.

IMpakTnueckoe 3ansitue 8. HopmupoBanue pacxona Merajuia npu mMTamMmnoBKe
Heab 3aHATHSA: U3YYUTHh TEOPETHUECCKUE TTOJIOKEHHUS IO TEME 3aHSATHS.

3HaHusA ¥ yMeHHs, IpUoOpeTaeMble CTYICHTOM B pPe3yJIbTaTe 0CBOCHUSI TeMbI M
¢dopmupyeMbIX KOMIIETEHIMH

Kon, hopmymupoBka Koz, hopmymiposka HHIAKATOPA ITnannpyemsble pe3yabTaThl
KOMHeTeHHI/H/I o6yquI/151 10 JUCOUIIJINHEC
(MOZyII0), XapaKTepU3YyIOIIUe
sTanbl HopMUPOBAHUS
KOMIIETCHIIUH, HHIUKATOPOB

IK-1 CnocoGen | [TIK-1 HWJI-1 ananusupyet | [loporosbiii ypoBeHb

OpraHU30BaTh Ka4eCcTBO CBIPbs U | IOHUMAET

KOHTpPOJIb ~ KauyecTBa | MaTEpPHUAJIOB, MEpONPUATHS 1o
MPOJIYyKUHUHA Ha BcexX | moyryhadpuKaToB Y | ONTUMHU3ALUU

CTaIUAX KOMIUIEKTYIOIIUX  HU3AEIUHN | TEXHOJIOTMYECKHUX
IIPOU3BOJICTBEHHOIO | Ha COOTBETCTBUE | PEKUMOB XUMUYECKOIO
nporecca TpeOOBaHUSAM HOPMATHUBHOH | IPOU3BOJICTBA;

JIOKYMEHTAIUU IToBbIIIEHHBIH



https://openedu.ru/

YPOBEHb
MTOHUMAET

Ha TpodeccuoHaILHOM
YPOBHE  MEPOTIPUSITHS
1o ONTHMU3AINN
TEXHOJIOTHYECKHUX
PEXKHIMOB
MIPOU3BOJICTBA

POy KIIHH;

[IK-1 HWA-2 ocymectBasier
BHEJPEHNUE HOBBIX METOJOB
U CpPEICTB TEXHUYECKOTO
KOHTPOJIA

Iloporoselii ypoBeHb
pa3zpabaTbIBaeT
MEpONPUSTHUS
ONTUMU3AIUN
TEXHOJIOTHYECKHUX
PEKUMOB XUMHYECKOTO
MPOU3BOJICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3pabaTbhIBaeT
MEpONPUSITHUS
po¢eCCHOHATEHOM
YpPOBHE
ONTUMU3AIUU
TEXHOJIOTHYECKHUX
PEKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

10

Ha

10

IIK-1 HWO-3 ocymiecTBasieT

MPOBEICHUE HCTIBITAHUI
HOBBIX u
MOJICPHU3UPOBAHHBIX

00pa3oB MPOTyKIIUU

IToporoBbiii ypoBeHb
MIPUMEHSICT

METOJIbI pa3paboTku
MEpOIPHUSATHS 110
ONTUMM3AIUU
TEXHOJIOTHYSCKUX
PEKUMOB XHMHYECKOTO
MIPOU3BO/ICTRA;
IToBbIIEHHBII
YPOBEHb
pa3zpabaTbIBaeT
npogeccroHaIbHO
METOJbl  pa3paboOTKu
MEpOIPUSATHUS 110
ONTUMM3AIUU




TEXHOJIOTHYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BOJICTBA

Teopernyeckas 4acTb
Hopma pacxona Meraiuia npu mraMnoBKE Ha MOJIOTaxX M Ipeccax ONpeneisieTcs

o ¢opmyie

H/) = M;un. ) Mx.n,’ (49)
rae M.,. — macca 3aroTOBKH;
M_O_ — MacCcCa 3aroTOBUTCJIIbHBIX OTXOA0B.
Maccy 3aroTOBKHU OIIPCACIIAIOT, UCXOOs U3 00BEMa 3arOTOBKHU:
V.. -q
Msa(’. = MK—' (50)
100

O0bEM 3aroTOBKH (CM’) PacCYMTHIBAIOT C YYETOM OTXOIOB METAJIa Ha 3ayCEeHell
(00651011), BRICEUKH (BBIAPHI) MPH MPOIITMBKE OTBEPCTHH, KIIEIIEBUHBI, TOTEPh HA yrap u

o0pa3oBaHUE OKAJIUHBI IPU HATPEBE:

V)’H('. = V:I + V

0o

+ I/:c,'t. + V:; + V]' 2 (5 1.)

rae V, — 00bEM NOKOBKH (IITAMIIOBKH);
Vor. — 00bEM MeTaIa, UAYIIETO B 00JIOM;
Vi — 00BEM MeTaluIa Ha KIICICBHHY;
Vs — 00bEéM MeTaiia Ha BBICEUKY (BBIIPY);

V). — 00béM MeTaita Ha yrap.

OOBEM MTOKOBKH OTIPEAETSAETCS 10 YePTEXKY U CKIAAbIBaeTCS U3 00bEMa TOTOBOMA
JeTany IUTIOC TPUIMYCK HAa MEXaHHYeCKyl0 oOpabOTKy M HamyCK MpHU Topsuei

ITaMIIOBKE:
an = +V’dem& + I/H]L + V:l(fff. + er)m:. > (52)

rae  Viem.— 00BEM TOTOBOM JE€TAN,

V,p. — 00BbEM MeTaIIIa HA TIPUTTYCKH;



Vyan.— 00BEM MeTaNIIa HA HAITYyCKH;

Voon. — 00BEM MeTAILTA HA JIOTTYCKH.

O0béM Merauia Ha BHEMHHUA 0070M (Vo) MOXKET OBITh YCTAHOBJIEH IO

cienyoiei popmyie
Vo(n, = f : S(} + k’}.l\‘, : E}(i7. ’ S(’)’ (53)

rae f — IUIOIIA/Ih CEUYEHUS MOCTHKA 00JIONHOM KaHABKU;

S, — UIMHA JMHHWH, OMMCAHHOW BOKPYT IITAMIIOBAHHOW 3arOTOBKH ILIEHTPOM
TSKECTH MOCTHKA;

k.« — K03 PHUIIMEHT 3aII0THEHHUS METAIIOM MarasuHa 00J0HHON KaHABKH,

S~ QIMHA JMHUM, ONMCAHHOM BOKPYT INTAMIIOBAHHOM 3arOTOBKHM IIEHTPOM
TSKECTH BBIIIaBa 00JIOS B MarasuH;

F — nnomans ceyeHus KaHaBKH, MM?;

Macca o605 (Kr) ompenensercs MyTéM YMHOXKEHHUS ero o0béMa Ha TJIOTHOCTh
MeTallIa.

B cinywasx, xorma mTamMmoBKa 3aroTOBKHM 0€3 KIICIICBHHBI HEBO3MOXKHA, €&
BEJIMYMHA TPEAYyCMaTPUBAETCd B HOpME pacxoja Merayuia. [loTteps Ha KiemeBHUHY
HAYUCISETCS TOJIBKO IIPU Macce MOKOBOK 3,5 KT U BBIIIIE.

IIpun macce mokoBok otT 3,5 kr g0 20 kr 00bEM MeTaiia Ha KienieBuHy (Vi)
HAXOJUTCS YMHOKEHUEM IUIOMIAAM MONEPEYHOro ceueHus 3arotoBku Ha 0,5-0,8, eé
JIMaMETpPa WU CTOPOHBI KBAIpATA.

Macca 0Tx0/10B MeTaJljia Ha KJIEUEeBUHY (KT):

_MH'PK

KII. 1 OO > (54)

rac PK — OTHOLICHHUC MAaCChl KICIICBHHBI K MACC€ ITOKOBKH, %, MNPUHUMACTCA TI10

TaHHBIM Ta0IuIe! 11.

T a6/11/l1/[a 11 — Orxon veranna na KJICIIEBUHY HPH IITAMIIOBKE Ha MOJOTAX

Macca Knemepuna OTHOIIIEHHE MaCChI
MOKOBKH, M, Huamertp d, Jnvna L, Macca M,,, | KJIEIIEBUHBI K Macce
KT MM MM KT IMOKOBKHU Py, %
o 0,5 — — — —
0,5-1 30-34 24-26 0,13-0,20 2620




1-2 35-38 27-29 0,22-0,27 2212.5
2-3,5 3843 30-36 0,27-0,45 13,513
3,55 4548 3740 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

Bonpocs! u 3axanus:
ba3oBblil ypOBEHb

3aoaua 1

OnpenenuTh HOPMY pacxoja MeTaia U KOd(PPHUIMEHT HCIONB30BaHUS TIPU
IITaMIIOBKE Ha mpeccax. Mcxo/nHble AaHHBIC: Macca JAETalld Mo 4eprexy — 29,4 kr;
JleTajlb U3rOTABIMBACTCS M3 KPYIJIOW CTaiM M uMmeeT pasmepsl: L — 260mmMm, nquamerp
orBepcTus — 16 mm. [lpunyck Ha MexaHUYECKy0 0OpabOTKy AETalu IO CEYEHHIO — 3
MM, [0 JUIMHE jeTand — 4 MM. Ilmomaab cedeHus oOJIOMHON kaHaBku — 10 cm?,
MepuMeTp ITAMIIOBKU MO Jucty 00mos — 40 cm. Koadduument 3zamomHeHus
obmnoitHo¥ kaHaBku — 0,8. HarpeB 3aroToBKH OCYIIECTBIISIETCS B KaMEpPHOW TEYH C

He(i)THHBIM OTOIIVICHUCM.

3aoaua 2

Paccuutarh 3KkOHOMHUIO MeTasia MpU 3aMEHE CBOOOJHON KOBKU MOJI MOJOTOM
mTamMnoBko. OnpeaenuTs KO3(Q(GUUUEHT HCHOJIb30BaHUS MeETaljla U BO BTOPOM
cinyuae. MicxonHble naHHbIE:

1. YucTelii Bec geranu — 22,4 Kr.

2. Jletasib U3rOTaBIUBAETCS U3 KPYTJION CTAJIN.

3. Pasmepnr getamu: L — 500 mm, oOutuii quamerp AeTand — 75 MM, AHAMETP
CIUIOILIHOTO OTBEPCTUS — 22 MM.

4. Ilpurmyckn Ha MEXaHHUYECKYI0 00paboTKy mpu mramiioBke Ha 40 % MeHbIe,
YeM MpHU CBOOOIHOI KOBKE.

5.Macca 3aroToBUTENIbHBIX OTXOJIOB Mpu cBOOOmHON KoBke — 0,4 Kr, mpu
mramnoBke — 0,28 kr.

6. Dopma MocTHKa 00JIOMHON KaHABKU — UIUHIP C palycoM B ocHOBaHUH — 2()

MM.




7. JllMHA TMHWA, OMMCHIBAEMOM BOKPYT IITAMITyEMOW JETalu LIEHTPOM TSKECTH
MOCTHKA 00JI0MHOM KaHABKH — 125 MMm.

8. Koo pumment 3anonHenns odaonHoi kanasku — 0,8.

9. Ilnomaap ceyeHus: Mara3uHa oooitHOM KaHaBku — 140 MM,

10. JlnvHa NWHUK, OMUCHIBAEMOM BOKPYT IITAaMITyeMOW 3aroTOBKH IIEHTPOM
TSKECTH BBIILIaBa 00JI0S B Mara3uHbel — 218 MM.

11. HarpeB 3aroToBku Kak IIpy KOBKE, TAK U IIPU IITAMIIOBKE — UHIYKIMOHHBIM.

IToBbIIEHHBINA YPOBEHB

3aoaua 1

Paccunrarh HOpMYy pacxojga MeTala Ha H3ACIHEe W OOmmi Kod(pUIIMEHT
WCMOJIb30BaHUsI METajula TP YCJIOBUM, UTO M3JEIME BKIIOYAET JICTAJIH,
M3roTaBJIMBaeMbI€e IITAMIIOBKOM, CBOOOIHOM KOBKOM M TUTHEM. MIcXOaHBIE JaHHEIE:

- YHCTBIM BEC IITAMIIOBAHHBIX AcTajneu B u3nenanu — 120 kr;

- YHUCTBIA BeC JeTaJIel, OJydaeMbIX CBOOOIHOM KOBKOM — 210 kT

- YHCTBIM BeC JUTHIX aetaneii — 320 kr;

- K03 PUITMEHT UCIIONB30BaHMS METaIa MpH mTammnoBke — 0,75;

- 1pu cBoOoHOM KOBKE — 0,68;

- npu qutke — 0,6.

Cnucok JinTepaTypbl, peKOMEH/IyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHas1 JiMTEepaTypa:
Kyapun, b. Y. DnexrpocHabkeHre NpoMBIIUIEHHBIX pennpustuii: yueb. / b. . Kyapus. -
M. : Uarepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYXKAIOIICH cpelibl : yued.mocodue / A.
I'. Beromxkun. - M. : Beicur.mk., 2008. - 639 c.

JlonoJIHNTeIbHAS JINTEpaTypa:

Cadponos, B. C. TexHonmornueckue mpoOIeMbl OXpaHbl OKPY>KAIOIIEeH Cpe/Ibl B
XUMU4ecKol npomeinuieHHocTH [Tekct] : yue6. mocobue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiobies : Apuan. un-1, 1981. - 116 c.

backaxos, A. I1. HerpagumoHHble 1 BO300OHOBIsIEMbIE HCTOYHUKH 3Hepruu [ Tekcr] : yueO.
/ A. TI. backakos , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurterckas OHOIMOTEKa OHIANHY.



3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaJIOT aCCOIUAIUH JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHnii u opranuzanuit CKOO

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEACTBA
PECYPCOOHEPI'OCBEPEXEHMUS.
IMPAKTUYECKOE 3AHSATHUE 9. HOPMUPOBAHUE PACXOJA TOIIVIMBHO-
QHEPTETUYECKHUX PECYPCOB U ITYTHU UX SKOHOMUNH
Henb 3aHATHA: U3yYUTh TEOPETUUECKUE ITOJIOKEHUS 110 TEME 3aHATUA.

3HaHua " ymenus, npnoﬁpeTaeMble CTYACHTOM B pe€3yJIbTaTe 0CBOCHUA TEMbI U

¢opmMupyeMbIX KOMIIETEH U

Kona, popmynuposka
KOMIICTCHIINH

Kox, popmynuposka HHIUKATOpPA

[Inanupyemsbie pe3yabTaThl
00y4eHus 0 TUCHUIUINHE
(MOTyITI0), XapaKTepU3yIOTHe
sTans! GOPMHUPOBAHUS
KOMIIETCHIIUH, HHINKATOPOB

IK-1 CrocobeH
OpraHu30BaTh
KOHTpPOJIb ~ KauyecTBa
MPOAYKIIMA Ha BCEX
CTagUSIX
MIPOU3BOJCTBEHHOTO
mporecca

[IK-1 HA-1
KaueCTBO
MaTepuasos,
noryhabpuKaToB u
KOMIUIEKTYIOIINX — U3ACIUHN
Ha COOTBETCTBHE
TpeOOBAHUSIM HOPMATUBHOUN
JIOKYMEHTAIUU

aHaJIU3HUPYyeET
CBIPbsl u

IToporoBbiii ypoBeHb
MMOHUMAET
MEPOIPUATHUSA
ONTHUMHU3ALIUU
TEXHOJOTHYSCKUX
PEKUMOB XUMHUYECKOTO
MPOU3BOJCTBA;
IToBbIIIEHHBIH
YPOBEHb

MMOHUMAET

Ha TpodeccuoHaILHOM
YPOBHE  MEPONPHUATHS
30 OINTUMH3AIIUH
TEXHOJOTMYECKHUX
PEKUMOB
MPOU3BOJCTBA
NPOJTyKIINH;

110

[IK-1 HI-2 ocymecTBisieT

BHEJIPEHHE HOBBIX METOJOB
U CPEACTB TEXHUYECKOTO
KOHTPOJIS

Iloporoselii ypoBeHb
pa3zpabaTbIBaeT
MEpOIPUATHUS
ONTUMH3ALUN
TEXHOJIOTHYECKHUX
PEXRKUMOB XMMHYECKOTO

I10



https://openedu.ru/

MIPOU3BO/ICTBA;
IToBbIIIEHHBIH
YPOBEHb
pa3zpabaTbIBaeT
MEpONPUSATHUS Ha
npogecCuoHaTLHOM
YPOBHE T10
OITUMH3AIIUH
TEXHOJIOTHYECKUX
PEKUMOB XUMHUYECKOTO
MPOM3BOICTBA;

[IK-1 HI-3 ocymecTBisieT
MIPOBEJICHUE HUCIILITAHUH
HOBBIX U
MOJICPHU3UPOBAHHBIX
00pa3IoB MPOAYKIIUU

Iloporoseliii ypoBeHb
PUMEHSET

METO/IbI pa3paboTku
MEpOIPUATHUS 1o
ONTUMU3ALIUN
TE€XHOJIOTMYECKUX
PEXRKUMOB XMMHYECKOTO
IIPOU3BO/CTBA;
IHoBbIlIeHHBIN
YPOBeHb
pa3zpabaTbIBaeT
npo(eccHOHaIbHO
METOAbl  pa3paboTKH
MEpOIPUATHUS 1o
ONTUMM3ALUU
TEXHOJIOTUYECKHUX
PEXKUMOB XMMHUECKOTO
IPOU3BOJICTBA

Teopernyeckas 4acTb

TOHJIPIBOFOPIO‘II/IC BCUICCTBA  BBIACIAIOT  IIPpH

KOJIMYCCTBO TCIIIOTHI, KOTOPAasa HUCIOJB3YCTCSA HCIIOCPCACTBCHHO B TCXHOJIOTHYCCKHUX

CXKUI'aHNN 3HAYUTCIBbHOC

nporeccax Wik mpeodpasyercs B Apyrue Buibl dHepruu. K TomnmBy, Kak mpaBuio,

OTHOCAT TC I'OpHOYHC BCIICCTBA, KOTOPLIC JOCTATOYHO HIMPOKO PACIIPOCTPAHCHBI B

MPUPOJIE U OCHOBHOM COCTaBHOM 4acThIO KOTOPBIX SIBJISETCS yraepo: Topd, Oypselil u

KaMEHHBIN yroJib, He()Th U HEPTEIPOAYKTHI (Ma3yT, OEH3UH), MPUPOTHBIN ras3.

HaHpaBHGHI/IH pacxoga TOINUIMBA W JJICKTPOSHEPTHH HAa TCXHOJOTMYCCKHUEC LCIIN

IIPEACTAaBJICHbI HA PUCYHKE 5.
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Pucynok 5 — Hanpasnenus pacxoja TOIUIMBA U 3JIEKTPOIHEPIUU
Pacxoz, TonmBa HOpMUPYETCs B YCIIOBHOM TOIUIUBE (IIPU CKUTAHUU 1 KT Takoro
toruiBa Beiziensiercs 7 000 kkan teruia). B pacuérax Bce BUAbI HATYpaIbHOTO TOILUIMBA
IPUBOJATCS K YCIIOBHOMY Y€pe3 KaJOpPUIHBIE S5KBUBAJICHTHI (PAacX0/ HaTypalbHOIO
TOIUIMBA YMHOKAETCS Ha KaJOPUUHBIN KBUBaJIeHT). Kanopuiinbie S5KBUBaJIEHTbI
OIpeAENsIeTCS OTHOIIEHHEM TEINIOTBOPHOM CIIOCOOHOCTH HATypabHOTO TOILIMBA K
TETJIOTBOPHON CIIOCOOHOCTH YCIIOBHOTO TOIUTUBA. TerIoTBOpHAs ClIOCOOHOCTH
HaTYypaJIbHOI'O TOIUIMBA PA3JIMYHA, ONPENEISIETCS IO COOTBETCTBYIOIINM CIIPABOYHHUKAM.
Hanpumep, TennoTBopHasi cCioCOOHOCTh JIOHEIKOT0 JUIMHHOIIJIAMEHHOTO YIJIs
coctapisieT 5 000-5 700 kkan/kr, Tomnero — 6 300—6 700 kkan/Kr # T.1I.

Bonpocs! 1 3axanus:
ba3oBblii ypoBEeHb
1. OnummuTe NMopsAIoK pacyéra HOPMbI pacxojia TOIUIMBA HA IJIABKY MeTauia U

Ha BBIPA0OTKY Mapa.

2. B uém 3akimouyaercss pacdy€T HOpPM pacxojla TOIUIMBAa Ha OTOIUICHHUE
nomenieHnit? ONUIIUTE MOCIeA0BATEIbHOCTh PACUETa.

3. Ha3oBuTe OCHOBHBIE COCTaBIAIONIME HOPM pacxoda 3JIEKTPOIHEPTUHM Ha
OCBEIlLIEHHUE.

4. OxapakrepusyiTe MyTH SKOHOMHUHU TOIUIMBHO-3HEPreTUYECKUX PECYpCOB HA
MIPOM3BOJICTBEHHBIX MPEANPUSATUSIX U B OBITY.

CnucoK JINTepaTypbl, peKOMEHIyeMblii K HCI0JIb30BAHUIO 110 IAHHOI TeMe
OcHoBHas1 JiMTepaTypa:



Kynpun, b. Y. DnekrpocHabxkeHrne MpoMBIIUICHHBIX npeanpustuii: yue. / b. U. KynpuH. -
M. : Untepmer Unxunupunr, 2005. - 670 c.
Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alTUTHl OKPYKAIOIICH cpelibl : yuaed.mocodue / A.
I'. Beromxkwun. - M. : Beicir.mk., 2008. - 639 c.

JlonoJIHNTeIbHAS JINTEpaTypa:

Cadponos, B. C. TexHonmornueckue mpooiIeMbl OXpaHbl OKPYKaIOIIEeH Cpe/Ibl B
XUMUYECKOH poMbITiuieHHOCTH [Tekct] : yue6. mocooue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiobimes : Apuan. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaunuoHHbie 1 BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTuH [ Tekcr] : yueoO.
/ A. TI. backakos , B. A. Mynn. - M. : U]l BACTET, 2013. - 366 ¢

Humepuem-pecypcer:

1 http://window.edu.ru/ — emuHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBIN KAaTaJIOT aCCOIUAIIAN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJJIOTUYECKUE CIIOCOBbI U CPEACTBA
PECYPCODOHEPI'OCBEPEXEHMUS.

IIpaktuyeckoe 3ausitue 10. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPITETUYECKUX PECYPCOB U ITYTHU UX SKOHOMUH

(IMMPOJOJKEHUE)

He.]'ll) 3AHATHUSA: U3YUYUTb TCOPETUUCCKUC ITOJIOKCHUSA IO TEMC 3aHATHUA.

3HaHMA ¥ yMeHHUs, IpUodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS] TEMbI U

¢dopmupyeMbIX KOMIIETEHIMH

Kon, popmymnupoBka

Koz, dopmynuposka MHIUKATOPA

[Imarnpyemsbie pe3yabTaThl
00yYeHHMS TI0 JUCITUTUINHE

KOMITETECHITUH
(MOZyII0), XapaKTepU3YyIOIIUe
3TaIbl (GOPMHUPOBAHUS
KOMHeTeHHHfI, WHAONKATOPOB
IK-1 CnocoGen | [TIK-1 HWJI-1 ananusupyet | [loporosbiii ypoBeHb
OpraHu30BaTh Ka4eCTBO CBIPbS U | IOHUMAET
KOHTPOJIb  KaueCTBa | MAaTEPUAJIOB, MEPOIPUITUA o
MPOAYKIIMK Ha Bcex | moyryabpukaToB Y | ONTUMHU3ALNHU
CTaIUSX KOMIUIEKTYIOIIUX ~ U3JCJIHUHN | TEXHOJOTUYECKUX
IIPOU3BOJICTBEHHOTO | Ha COOTBETCTBUE | PEKUMOB XMMHUUYECKOTO
mporecca TpeOOBAaHUSM HOPMATHBHOM | IPOU3BO/JICTBA;
JIOKYMEHTAIUU IToBbIIIEHHBIN



https://openedu.ru/

YPOBEHb
MTOHUMAET

Ha TpodeccuoHaILHOM
YPOBHE  MEPOTIPUSITHS
1o ONTHMU3AINN
TEXHOJIOTHYECKHUX
PEXKHIMOB
MIPOU3BOJICTBA

POy KIIHH;

[IK-1 HWA-2 ocymectBasier
BHEJPEHNUE HOBBIX METOJOB
U CpPEICTB TEXHUYECKOTO
KOHTPOJIA

Iloporoselii ypoBeHb
pa3zpabaTbIBaeT
MEpONPUSTHUS
ONTUMU3AIUN
TEXHOJIOTHYECKHUX
PEKUMOB XUMHYECKOTO
MPOU3BOJICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3pabaTbhIBaeT
MEpONPUSITHUS
po¢eCCHOHATEHOM
YpPOBHE
ONTUMU3AIUU
TEXHOJIOTHYECKHUX
PEKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

10

Ha

10

IIK-1 HWO-3 ocymiecTBasieT

MPOBEICHUE HCTIBITAHUI
HOBBIX u
MOJICPHU3UPOBAHHBIX

00pa3oB MPOTyKIIUU

IToporoBbiii ypoBeHb
MIPUMEHSICT

METOJIbI pa3paboTku
MEpOIPHUSATHS 110
ONTUMM3AIUU
TEXHOJIOTHYSCKUX
PEKUMOB XHMHYECKOTO
MIPOU3BO/ICTRA;
IToBbIIEHHBII
YPOBEHb
pa3zpabaTbIBaeT
npogeccroHaIbHO
METOJbl  pa3paboOTKu
MEpOIPUSATHUS 110
ONTUMM3AIUU




TEXHOJIOTHYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BOJICTBA

TeopeTnyeckasi 4acThb

Memoouueckue ykazanus K 6blnoJHEHUI 3A0ay

1. OOmiee KOTMYECTBO TOIUIMBA, C)KMUTAEMOTO B TUIABHIILHOMW TMEYH OMPEIEISIIOT
o gopmyne
QI ) Q.l/ + qﬁ ’ ZIT.I

Bm = ) ’ 84
,f_(QJ+95+94) (84)

rae B, — oOliee KOJIMYeCTBO TOIIMBA, CKUIaeMOTO B IIJIAaBUJIBHOM €YU, KT
¢, — HOPMAaTHUB TOJIE3HOTO pacxoja Teria, KKa;
0Q,, — BEC METAII03aBaJIKH, T;
g5 — HOPMAaTHB TIOTEPh TEIlJIa B OKPY>KAIOITYIO CPedy, KKaJl/u;
t,; — BpEMS TUTaBKH, 4Yac;

 — TEIUIOTBOPHAsI CIIOCOOHOCTH HATYPAIBHOTO TOTUIMBA, KKAJI/KT;

g2 ¢3 ¢4— HOPMATHUBBI ITOTEPh TEIJIa COOTBETCTBEHHO C YXOJAIIMMH ra3aMu, OT
XUMHUYECKOW HETMOJIHOTBI CTOPAHUs TOIUIMBA, OT MEXaHUYECKOH HEMOJHOTHI CrOPaHHS
TOILJIMBA, KKaJ/KT.

2. Pacxon ToruBa B HarpCBaTCIIbHBIX IICUaX OIPCACIIACTCS 110 (1)0pMyne

U, +qs -t
B — QI Q; 5 “nsae. (85)
m P ?
H 'Km
rac Bm — 06Luee KOJIN4YCCTBO TOIIJIMBA, HCO6XOI[I/IMOG IJI1 OCYIICCTBIICHUA

TEXHOJIOTUYECKOT0 Mpollecca HarpeBa MeTaslia, Kr;
0, — Bec MeTaJlJla HarpeBaeMou 3aroTOBKH, KT;

K, — xoadduliveHT, yYuThIBaIOIINI OTHEM TEIJIa B TOTIKE HarpeBaTEIbHOU MeYH;
f4.3a.. — BPEMSI HArpeBa 3ar0TOBKH, Yac.

3. HopmaTHB moJnie3HOro pacxojia Teria OnpeAessioT mo Gopmysie



q, = C(t]{ _tn)’ (86)

rae C — TernoéMKOCTh MeTalia, KKaJl/TP-KT ;
f. — KOHEUYHas TeMIeparypa Harpesa metauia, °C;

t, — HayaJpHas TeMIepaTypa HarpeBa Meraiuia, °C.

Bonpocs! 1 3axanus:

ba30BbIi1 ypoBeHb
3aoaua 1

Paccuurars pacxos TominBa, COXKEHHOTO 32 OJIHY IJIaBKY B IJIABUJILHOM MEYH,
€CJIM HOpMAaTHUB TOJE3HOr0 pacxojia Temia Ha iaBky 1 T meramiozaBanku — 369,6
KKaJj, BEC METaJI03aBaJIKU — | T, HOpPMATUB MOTEPh TEIJIa B OKPYKAIOIIYIO Cpeay —
74 300 xkay/4, BpeMs IUIaBKU — 2 Yaca, TEIIOTBOPHAs CIOCOOHOCTh HATYPaJIbHOTO
tormBa — 9 300 kkaj/kr, HOpMATUB MOTEPh TEIUIA C YXOIAIMMH razamu — 4 750
KKaJI/Kr, HOpMAaTHB TOTEPh TEIJla OT XUMUUYECKOM HETOJHOTHI CTOpPaHHUsl TOIUIUBA —
1 080 kkan/kr, HOpMATHB MOTEPh TEIJa OT MEXAHUYECKOW HEMOJIHOTHI CTOPAHMS

ToruuBa — 2 080 KKaJ/Kr.

3aoaua 2

PaccuuraTh pacxon Mmasyra Ha HarpeB | T METAJUIMYECKUX 3aroTOBOK.
JnmurenbHoCcTh HarpeBa — 2 4. HauvanbHas Temneparypa HarpeBa metamuia — 18°C,
KOHEYHasi TeMrieparypa HarpeBa Meramia — 1 250°C. TemnoTrBopHas criocOOHOCTb
mazyta — 9 330 xkan/kr. Terumoémkocts meramna — 0,3 Kkan/rp-Kr, KO3 UIUEHT,

YUYUTHIBAIOLIUNA OTHEM Teria B Tonke neun — 0,38, morepu B OKpYXkalollyl cpery —
79 566 kkan/4.

[ToBbIlICHHBIN YPOBEHB

3aoaua 1

Onpenenuth HOpPMATHUB TMOJE3HOTO pacxoja TelJla B HarpeBaTEJIbHOM Me4Yn
TEPMUYECKOrO 11eXa, eCIIu:

1) temnmoemkocth Metasuia — 0,4 KKaj/rp-Kr;

2) xoHeyHas TeMIieparypa Harpera metaia — 1 180°C;

3) HavanmbHas TemmepaTypa HarpeBa metamia — 22°C.

Chnucox JUTEPATYypPhbI, peKOMeHI[yeMI)Iﬁ K HCI0JIb30BAHMIO 110 JAHHOI TeMe



OcHoBHast iMTEpaTypa:

Kynpun, b. Y. DnexkrpocHabxkeHne npoMbIIUIeHHbIX npeanpustuii: yueb. / b. U. KynpuH. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.
Beromkusn, A. I'. [Iporieccsl u ammapaTsl 3alIUThl OKPYKAIOIIeH cpebl : yuaed.mocodue / A.
I'. Beromxkwun. - M. : Beicir.mk., 2008. - 639 c.

Jlomo/IHUTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonornueckue npoOieMbl OXpaHbl OKPY>KaIOIIeH cpeIbl B
XUMUYECKO# poMbItiuieHHOCTH [Tekct] : yueb. mocodue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaena. - Kyiiopimies : Apuail. un-1, 1981. - 116 c.

backakos, A. I1. HetpaaumuronHabsie U BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTUH [ Tekcr] : yueo.
/ A. 11. backakoB , B. A. MyH1. - M. : UJI BACTET, 2013. - 366 ¢

Humepnem-pecypcot:

1 http://window.edu.ru/ — emuHOE OKHO OCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6MOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37ME€KTPOHHBIN KaTaJIOT aCCOIUAITUH JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHnii u opranuzanuit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJJIOTUYECKUE CIIOCOBbI U CPEACTBA
PECYPCODOHEPI'OCBEPEXEHMUS.

I[IpakTuyeckoe 3ansaTue 11. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPITETUYECKUX PECYPCOB U ITYTHU UX SKOHOMUH

(IMMPOJOJKEHUE)

He.]'ll) 3AHATHUSA: U3YUYUTb TCOPETUUCCKUC ITOJIOKCHUSA IO TEMC 3aHATHUA.

3HaHMA ¥ yMeHHUs, IpUodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS] TEMbI U

¢dopmupyeMbIX KOMIIETEHIMH

Kon, popmymnupoBka

Koz, dopmynuposka MHIUKATOPA

[Imarnpyemsbie pe3yabTaThl
00yYeHHMS TI0 JUCITUTUINHE

KOMITETECHITUH
(MOZyII0), XapaKTepU3YyIOIIUe
3TaIbl (GOPMHUPOBAHUS
KOMHeTeHHHfI, WHAONKATOPOB
IK-1 CnocoGen | [TIK-1 HWJI-1 ananusupyet | [loporosbiii ypoBeHb
OpraHu30BaTh Ka4eCTBO CBIPbS U | IOHUMAET
KOHTPOJIb  KaueCTBa | MAaTEPUAJIOB, MEPOIPUITUA o
MPOAYKIIMK Ha Bcex | moyryabpukaToB Y | ONTUMHU3ALNHU
CTaIUSX KOMIUIEKTYIOIIUX ~ U3JCJIHUHN | TEXHOJOTUYECKUX
IIPOU3BOJICTBEHHOTO | Ha COOTBETCTBUE | PEKUMOB XMMHUUYECKOTO
mporecca TpeOOBAaHUSM HOPMATHBHOM | IPOU3BO/JICTBA;
JIOKYMEHTAIUU IToBbIIIEHHBIN



https://openedu.ru/

YPOBEHb
MTOHUMAET

Ha TpodeccuoHaILHOM
YPOBHE  MEPOTIPUSITHS
1o ONTHMU3AINN
TEXHOJIOTHYECKHUX
PEXKHIMOB
MIPOU3BOJICTBA

POy KIIHH;

[IK-1 HWA-2 ocymectBasier
BHEJPEHNUE HOBBIX METOJOB
U CpPEICTB TEXHUYECKOTO
KOHTPOJIA

Iloporoselii ypoBeHb
pa3zpabaTbIBaeT
MEpONPUSTHUS
ONTUMU3AIUN
TEXHOJIOTHYECKHUX
PEKUMOB XUMHYECKOTO
MPOU3BOJICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3pabaTbhIBaeT
MEpONPUSITHUS
po¢eCCHOHATEHOM
YpPOBHE
ONTUMU3AIUU
TEXHOJIOTHYECKHUX
PEKUMOB XUMHUYECKOTO
MIPOU3BO/ICTBA;

10

Ha

10

IIK-1 HWO-3 ocymiecTBasieT

MPOBEICHUE HCTIBITAHUI
HOBBIX u
MOJICPHU3UPOBAHHBIX

00pa3oB MPOTyKIIUU

IToporoBbiii ypoBeHb
MIPUMEHSICT

METOJIbI pa3paboTku
MEpOIPHUSATHS 110
ONTUMM3AIUU
TEXHOJIOTHYSCKUX
PEKUMOB XHMHYECKOTO
MIPOU3BO/ICTRA;
IToBbIIEHHBII
YPOBEHb
pa3zpabaTbIBaeT
npogeccroHaIbHO
METOJbl  pa3paboOTKu
MEpOIPUSATHUS 110
ONTUMM3AIUU




TEXHOJIOTHYECKHUX
PEXKUMOB XUMHUYECKOTO
MIPOU3BOJICTBA

Bonpocs! u 3aganus:

Ba30BbIil ypOBEHb
3aoaua 1

Paccuurare HOpMy pacxoja TOIUIMBa Ha BbIPAaOOTKY 1 T cTaHmapTHOrO mapa,

eciu K03(pPHUIMEHT MONIe3HOT0 ASUCTBUS KOTEIHHON yCTaHOBKY NpUHAT — 0,68.

3aoaua 2

OmnpenenuTh NOTPEOHOCTH B TOIUIMBE Ha OTONMUTEIbHBIN CE30H JUIS 3/1aHUs, €CIIH:
ero HapyXHblii 00béM — 47 860 M°, ynenbHas Temsosas xapakrepuctiuka — 0,350
KKaJ1/9'M’, TIPOJOJUKHTENBHOCTh OTONHUTENHLHOrO ce30Ha — 230 aH., cpemHss
TeMIlepaTypa Hapy>KHOI'O BO3[lyXa OTONUTENbHOro ce3oHa — —14°C, TpeOyemas

BHyTpeHHss Temneparypa — +18°C, KIIJI oronutensHoi#l ycranoBku — 0,8.
Memoouueckue ykazanus K evtnonnenuro 3aoau 1, 2

1. Hopma pacxoza TorummBa Ha BBIpaOOTKY | T CTaHIapTHOTO IMapa OnpeaenseTcs
no hopmyie
I P-1000

7000 (87)

rne H —Hopma pacxona TorummBa Ha BRIpaOOTKY | T CTaHIAPTHOTO Mapa, KI/T;
P — pacxon HaTypanbHOro TOIUIMBA Ha NMPOMU3BOACTBO | T craHgapTHOro mnapa,

KKaJI/KT.

Pacxon HaTypanbHOro TOIUIMBA HA MTPOU3BOJCTBO | T CTaHAAPTHOTO Mapa:

P =2 (88)

rae 640 — KOJIMYEeCTBO KKaJl, HEOOXOIMMBIX sl TIOJy4YeHUsl CTaHAapTHOTO mapa ¢ 1 kr
KUJIKOCTH;

Y — KO3(PPUIIMEHT MOIEe3HOT0 NeUCTBUS KOTEIBLHOTO arperara.



[ToncraBuB 3Hauenue P B dopmyny, ompenenum HOpPMY pacxoja TOIUIMBA Ha

BBIpAaOOTKY 1 T cTanmapTHOTO Mapa:

~640-1000

000y~ 914y, (89)

2. TlotpeOHOCTP B TOIUIMBE HAa OTOIMUTENIbHBIA CE30H PACCUUTHIBAECTCA IIO
dbopmyie
m=v-Alt, —t)-H, 107, (90)

rae I/ — nmoTpeOHOCTh B TOIUIMBE HA OTOMUTEIBHBIN CE30H, T;

V — HapyKHBII 00BEM 31aHUS, M;

/[ — IpOIOIKUTENBHOCTh OTONUTEIBHOTO CE€30Ha, JH.;

t, — cpellHss Temneparypa HapyxkHas, °C;

t,» — BHYTPEHHsIS Temneparypa, °C;

H, — HOpMaTHB pacxojia TOILIMBA 3a CyTKM Ha 1 M’ 00bEMa 31aHuUs U Tepena
temneparyp B 1°C, kr;

10~ — nepeBoaHOM KO3()PHIMENT, KT B T.

Hopwmatus pacxoja TorumBa Onpeaenstor mno Ggopmyiie

Iy
Y 70001

1)
rae 24 — KOJIMYEeCTBO YacOB B CYTKaX, 4ac;

g — yIeJbHas TEMIOBas XapaKTEPUCTHKA 3aHMs, KKal/d-M’;

7000 — TennoTa CropaHusi yCIOBHOTO TOILJIMBA, KKaJ/KT ;

n — KIIJl KoTeNbHON yCTaHOBKH.

Uem Oomnbinie KyOaTypa 3/1aHUSI U TeIUiee KIMMATHUYECKH pailoH, TeM MEHBIIEe
yZeNbHas TeIIOBAsl XapaKTepUCTUKA 3/1aHMs, a, CJIEIOBATEIIbHO, U HOPMATUB pacxojaa
TOIUIMBA 32 CYTKH.

Jlnst 3maHuit COBpEMEHHOM 3aCTPOMKH (C OOIBIIMM 00BEMOM OCTEKJICHUS U T.J1.)

yIEIbHAs TEIJIOBAsI XapAKTEPUCTUKA BBIIIE, YEM JJISI 3TaHUI CTApOM 3aCTPOMKH.

3aoaua 3



Omnpenenuts  CBETOBOM  MOTOK, M3Jy4ae€Mbld BCEMH  JlaMIaMH, €CIU
OCBEHIEHHOCTh pabouero Mecra MO HOpPME OCBEmEHHOCTH — 16 1K, IUIOIIaab
oceemenus — 250 M°, koopduuuent samaca — 1,8; KOIPOUIMEHT HMCIIOIB30BAHMS

cBeToBoro moroka — 0,5.

3aoaua 4

PaccuntaTh MOIIIHOCTH 1AM, TPeOyEeMBIX ISl OCBEUICHHS, TIPU yCIOBUH, YTO:
1) cBeTOBO# NOTOK, M3y4aeMblil Bcemu Jlamnamu — 150 000 jm;

2) MOITHOCTH Kaxk10M jJamibl — 150 BT;

3) cBETOBOI MOTOK, U3 Ty4yaeMblii OHOU JaMiion — 1 785 nm.

3aoaua 5

Onpenenuth HOPMY pacxoja dJIEKTPOIHEPTUU JUIsl OCBEIICHHUS IeXa, €CIu
HMMEETCs CIIEIYIOINE JaHHBIE:

1) momtHOCTh Beex namil st ocBenieHus — 20 000 Br;

2) Bpems ropeHus jami — 287 yac;

3) k03pdUIMEHT, YYUTHIBABIIMK HEPAaBHOMEPHOCTh TOPEHHsI JIaMI B

paccmaTtpuBaembli iepuos — 0,9.
Memoouueckue ykazanus K 6blnoaHeHulo 3aoau 3—5

BeHI/I‘-II/IHy CBCTOBOI'O IIOTOKA4, M3JIy4acMOI'0 BCCMH JIaMIIaMH, OIIPCACIIAIOT II0

dbopmye:
E-S-K,
Fe— 92)

u

rae F — CBETOBOM MOTOK, U3JIy4aeMbIil BCEMH JIAMIIAMHU, JIM;
E — ocBemEHHOCTL pabouero Mecra (110 HOpMe OCBEILEHHOCTH), JIK;
S — mI0IAaab OCBELIEHHUS, M;
K — xoa¢dumment 3amaca;

K, — K03 PUIHEHT UCTIONB30BAHUS CBETOBOTO TIOTOKA.

JlromeH (M) — eIMHUIIA CBETOBOTO IOTOKAa (CBETOBOM MOTOK, MCITYCKAaeMBbIi
TOYEYHBIM HCTOYHUKOM IIPH CHUJIC CBeTa B 1 cBeuy).
JIrokc (JIK) — eMHUIIa OCBEIIEHHOCTH (OCBEIIEHHOCThH MMOBEPXHOCTH TUIOMIAAbIO 1

M’ M CBETOBOM ITOTOKE MAJA0IIEro Ha Heé u3ydeHus 1 m).



Jlns pacu€ra MOIIHOCTH JIaMIl, MCIOJIb3YEMbIX Ha OCBELICHHE, MPUMEHSICTCS
dbopmya
P=—, (93)

rae P — MOIIHOCTH JaMII i1 ocBemieHus, BT;
P — MOIIHOCTb Ka)<J101 J1amIibl, BT;
f — CBETOBOM TMOTOK, W3Ty4aeMbIii OJHOW JaMIOW JaHHOW MOIIHOCTH U

HAIPs’KCHUS, JIM.
HopmMma pacxopa 31eKTpOIHEPTruU Ha OCBEILEHUE PACCUUTHIBAETCA 110 popMyJie
H=P-t-K, 107, (94)

rae H — HopMa pacxoja 3JIeKTpOosHeprun, KBT;

P — MoIHOCTh BCeX JaMIl 41 ocBelnieHus, BT;

{ — BpeMs TOPEHMS JIaMIl B pacCMaTPUBAEMbIi MIEPUOJ, Yac;

K, — xoadduiveHt, ydHUTHIBAIOIIMN HEPAaBHOMEPHOCTh TOpPEHHUS JamIl B
paccMaTpuBaeMbIi NIEPUO]T BPEMEHU;

107 — nepeBoanoii kKo3dpuiment, Bt B kBT.

3aoaua 6

OnpenenuTs HOPMY pacxoja 3JIEKTPOIHEPTUU HA MOJydeHue 1 T )KUIKOW cTanwy,
€CJIA TOJIE3HO HCIOJb3yeMas MOLIHOCTh 3jeKkTporeun mnpu IuaBke — 800 kB,
IPOAOJKUTENIBHOCTD IJIAaBKU — 2,5 4, K03 (puuueHT nojiesHoro aeictsus neuu — 0,9,
MOIIIHOCTh MpHU padboTe mneyu Ha XonoctoM xonay — 420 kBT, BpeMsi BCnoMoraTesibHbIX

onepanuii — 0,2 4.

3aoaua 7

Onpenenutrb HOPMY pacxojia 3JIEKTPOIHEPIHMU IPU IITAMIIOBKE JeTajeil Ha
MEXaHWYECKHUX Mpeccax, €CIM Pacxo]l AMEKTPOIHEPruu Ha OJMH paboumii xox — 50
kBT'u; miomane mramnyembix getaned — 1 200cMm; mmomage  HEMOJIBUKHOW
HOJIITAMIIOBOYHOM TUTHl — 400 cm?; KO3 (DHUIMEHT 3armOTHEHMS TUTOIIAIN TUTUTHI —
0,9; pacxon 31eKTpO’HEprurM Ha OAMH XosocTod xoa — 20 kBT-4; MOIIHOCTH NpHU

xosioctoM xojie — 10 kBT 4, Bpemst Ha BcrioMoraresnbHbie oneparuu — 0,4 4.

Memoouueckue ykazanus K btnoanenuio zaoau 6, 7



1. Hopma pacxona 5JE€KTpOSHEPrHM [Jisi TMOJdydeHuss 1 T SKUAKOM cTanu
paccuuThIBaeTCs 1Mo GopmyIie

N,
H :7”-% "N, -t (95)

rae H — HopMma pacxojia 3JIeKTpOdHEprun, KBt u;

Ny — TIOJI€3HO UCTIONB3yeMasi MOIITHOCTh AJICKTPOIICYH MpH TUTaBKe, KBT;
tp — IPOAOJIKUTCIBHOCTD IJIaBKH, Y,

7 — K03 GUIUEHT TOJIE3HOTO ACUCTBUS TICUH;

N, — MONIITHOCTH TIpH pabOTE TIeUn Ha XOJIOCTOM X0y, KBT;

fc — BpeMsl OT KOHIIA TUTaBKHU J0 OCBOOOXKIEHUS TIEYH OT METaILIA, Y.
2. Hopmy pacxoaa »JEKTPOIHEPrMU MpU ILITAMIOBKE JAETAJICd OMPEACIaOT

CJICITYFOIIIM 00pa3oM:

H=P, +P +P (96)

ecn

rne P, — pacxoll SJeKTpodHEeprud Ha paboure XOibl MpU IITAMIIOBKE JETajei,
KBT4;

P.. — pacxop 3JIeKTpOIHEPIUM Ha XOJIOCThIE XObl, KBT 4;
P.., — pacxo Ha BCIIOMOraTesbHbIe onepanuu, KBr-u.
Pacxon anexTpo3nepruu Ha pabodne XOabl:

P e = T (97)

TNI€ d, — PACXOJ PIEKTPOIHEPTUU HA OJIUH paboumnii xo1, KBTu;

n, — 4ucCio pa60‘{I/IX XO0OO0B IIpU MITAMIIOBKC JIeTaeH.

Yucno pabounx XO0B MPH IITAMIIOBKE JETaICH:

__
n.= r K ’ (98)

rae F,— miomanaps mraMnyeMbIX JeTane, oM



F, — Tutomaib HeToABUKHOM MO IIITAMIIOBOYHOM IIJIUTHL, CM-;
K, — xonddunueHT 3aroHeHNs IO TUTUTHL.

PacxoJ1 aeKTpo3Heprun Ha X0J0CThIE XObI:

P,\‘x = axx : nx’ (99)

TAE€ dx — PACXOJ ANEKTPOIHEPTHUH HA OJIMH XOJOCTOM X0, KBTu;

n, — 4YUCJIO XOO0B.

Yuciio X0I0CTHIX XOJI0B U pPab0YUX XOJ0B OJIMHAKOBOE.

Pacxon QJICKTPOSHCPIMU Ha BCIIOMOI'aTCIIbHBIC OIICpAllhu:

P«(‘n = N,\‘x : trf(‘n 4 (100)

rae Ny — MOIIHOCTH IIPU XOJIOCTOU X0A€e, KBT;

fscn — BPEMSI HA BCLIOMOTATENBHBIE ONIEPALIAH, Y.

3aoaua 67

OnpenenuTs NOTPeOHOCTh B TOIJIMBE HA OTOMUTENbHBIA CE30H JUISl OTOIUICHUS
3JaHUN COBPEMEHHOW M CTAPOU 3aCTPOMKH, KOTOPBIE HaxXoaATcs BO Il KimumaTnyeckom
paiioHe.

1. HapyHbIif 00b€M 31aHUS 110 BapUaHTaM IpejcTaBiieH B Tabmuie 19.

2. KIIJ] oTonuTenbHON YCTAHOBKH OIPEAEseTCs 0 JaHHBIM Tabuuiibl 20.

3. IIpo10mKUTETLHOCTh OTOMUTEIBHOTO Ce30Ha — 235 THEH.

4. CpenHsig TeMneparypa HapyKHOTo Bo3ayxa — MuHyc 12°C.

5. TpebGyemast BHyTpeHH:s Temneparypa — mioc 16°C.

6. YnenbHas TeIUIOBas XapaKTEpUCTUKA 3[JaHUS OINpENENseTcss MO JaHHBIM
Tabnuie! 21.

31aHUEe COBPEMEHHOM 3aCTPOMKH  OTAIUIMBAETCS PAMOHHOW  KOTEIbHOM,
paboTaroleit Ha TBEPJOM TOIUIMBE, 3/JaHUE CTAPON 3aCTPOUKU — IOMOBOW KOTEIBHOIM,

paboTaroreii Ha TBEPIAOM TOILITUBE.



Tabauya 19 — Hapyoicubiit 00v€m 30anus no 6apuanmam

Havanbnas OykBa hamMuiiuu cTyieHTa

Hapy>kHblli 00bEM 31aHUS, M

1
- — @ o
m:h w o>

SRS WX

ENG‘%*—]O"UEOE

=
=
E

©
S
)

210
250
310
350
420
470
480
520
640
680
660
870
820
900
910
930
950
5500
1 500
1 700
20 000
20 500
21 000

Tabauya 20 — Koagpgpuyuenm noneznoco oeticmeus OmonumeibHblx YCmMaHo80K

KIII oTonuTenbHbIX yCTaHOBOK,

paboTaromux
Buabl 0TONUTEIBHBIX YCTAHOBOK "
Ha TBEPAOM Ha MPUPOJTHOM

TOILIVBE rase
Kotbl nenTpanbHOro
TEIIOCHAOKECHUS: 0,83 0,90
pallOHHBIE KOTEIbHBIC 0,68 0,75
JIOMOBBI€ KOTEJIbHBIC 0,70 0,75
OTonuTeabHBIC ICUHN
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Tabnuya 21 — Yoenvuas mennosas Xxapaxmepucmuxa 30aHutl N0 KIUMAmMu4eckum patioHam, KKai/4-m’

V neibHast TEMIOBast XapaKTEPUCTUKA 30aHui 00bEMOM, M’

Knumatu- 5001
seciani ;;gfgﬁ;ii Mo | 201 | 301- | 401- | 501 | 100120001 1000 FIS 00 e
paiioH 200 300 400 500 1 000 2000 | 5000 01000 15000 | 25 000 25000
3nanus 0,902 | 0,857 | 0,796 | 0,730 | 0,649 | 0,541 | 0,463 | 0,411 | 0,381 | 0,363 | 0,349
COBPEMEHHOU
I 3aCTPOMKHU
3naHus 0,835 | 0,795 | 0,738 | 0,672 | 0,595 | 0,485 | 0,383 | 0,325 | 0,287 | 0,258 | 0,234
cTapou
3aCTPONKH
3nanus 1,163 | 0,973 | 0,846 | 0,841 | 0,746 | 0,683 | 0,592 | 0,504 | 0,440 | 0,391 | 0,350
COBPEMEHHOU
1 3aCTPOVKHU
3nanus 0,870 | 0,818 | 0,712 | 0,695 | 0,622 | 0,521 | 0,426 | 0,367 | 0,328 | 0,302 | 0,281
cTapou
3aCTPOVKH




3aoaua 68

Onpenenuth 3KOHOMHIO 3JEKTPOIHEPTrUU MPHU IITAMIIOBKE JETalied B pe3yJibTare
W3MEHEHUS OPraHU3allMOHHO-TEXHUYECKUX YCJIOBHM MPOU3BOJICTBA, €CIHU HMEIOTCS
JTAaHHBIE:

1) pacxon anekTposHepruu Ha ouH padounii xon — 50 kBt-u;

2) miomaas IITaMIyEeMBIX JeTajel, IUIonaab HEMOJBH)KHON MOAIITAMIIOBOYHOMN
TUTUTHI, KOA(DPUIIMEHT 3aMoJHEHUs TJI0MIAIN TUTUTHI IO BapuaHTaM MPUBOAATCS B TaOJIHIIe
22;

3) pacxof 3JEeKTPOIHEPIUH Ha OJUH X0J10cToM X0 — 20 kBT u;

4) MomHOCTh Npu X0a0cToM xo1¢e — 10 kBT 4; BpeMs Ha BcrioMorareibHble Onepanuu
—-0,5 4.

Tabauya 22 — HcxooHvle Oannbie 015 pacuéma HOpM pacxood 3eKmpo3IHepeUun

I momaas HENMOABMIKHOM
9 2
HavansHas IITAMIIOBOYHOM IJINUTHI, CM Kosddumpenr
[Inontans Ilocne
OykBa o n3meHenus 3aMOJTHEHUS
ITaMITyEMBIX N3MEHEHUS
bamuu . » | OpraHM3aIMOHHO- IUTOIIA TN
JIieTaneu, cM OpTraHU3alMOHHO-
CTyAEHTA TEXHUYECKUX TJTUTEI
o TEXHUYECKUX
YCIIOBUU yeroBuii

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
K3, U 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, o, X 480 000 21 000 45 000 0,90
L1, Y, I, 500 000 20 000 45 000 0,90
11 480 000 21 000 45 000 0,90
9, 10, 4

IToBbILIEHHBIN YPOBEHD

Cnncok JuTepaTypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 10 JAHHOI Teme
OcHoBHasl JiuTEpaTypa:

Kynpun, b. Y. DnextpocHabxeHnne mpoMbIIUICHHBIX peanpustuii: yueo. / b. U. Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3aIlUTHl OKPYKAIOIIECH cpefnl : yueb.mocobue / A.
I'. Beromkun. - M. : Beicn.uik., 2008. - 639 c.



JlonoiHNTE/ILHAS JINTEPATypa:

Cadponos, B. C. Texnonornyeckue npoodaeMbl 0XpaHbl OKpYKaroIiel cpesibl B
XUMHUYECKO# mpombitiuieHHocTH [TekcTt] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonona, H.B. ®unaesa. - Kyiiosimes : Apuan. un-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHsie ¥ BO30OHOBIIIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A.I1. backakoB , B. A. My#n1. - M. : Ul BACTET, 2013. - 366 c

Humepuem-pecypcol:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — D3bC «YHuBepcuteTckas OMOIHOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOLUAIUH IEKTPOHHBIX OHOINOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKE

TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEJACTBA
PECYPCODOHEPI'OCBEPEKEHMUS.

IIpakTnyeckoe 3ansaTue 12. HopmupoBanmne pacxoaa cbIpbsi U NPOAYKIUH XUMHYECKOI
NPOMBILIVICHHOCTH ¥ IIYTH UX JKOHOMHUH
Henb 3aHATHA: U3yYUTh TEOPETUUECKUE TIOJIOKEHUS 110 TEME 3aHATUS.

3HaHUSA M YMeHMs, IpHoOpeTaeMble CTYI€HTOM B pPe3yJibTaTe 0CBOCHUSI TeMbI U
¢dopmupyeMbIX KOMIIETEH U

Kon, popmynupopka Kox, popmyuposka HHIAMKATOPA [Tnanupyemsbie pe3ynbTaThl
KOMIIETCHIIUH 00y4eHus 0 TUCUUIUINHE
(Momyr0), XapaKTepu3yIOIIHe
9Tansl GOPMUPOBAHUS
KOMIETEHUUW, WHIUKATOPOB

IIK-1 Cnocoben | [IK-1  UJ-1  ananusupyet | [loporoBblii ypoBeHb
OpraHU30BaTh Ka4yeCcTBO CBIPbs U | IOHUMAET
KOHTPOJIb ~ Ka4ecTBa | MAaTepHUaJIOB, MOIY(HaOpPUKAaTOB | MEPOTIPUATUS 1o
MNPOAYKIIMM Ha BCEX | M KOMIUIEKTYIOIINX U3JAEIUN | ONTUMHU3AINU
CTaIUsX Ha COOTBETCTBUE TPEOOBAHUSIM | TEXHOJIOTMUYECKUX
MIPOU3BOJICTBEHHOT'O HOPMATHUBHOM JIOKYMEHTAIlUU | PEKUMOB XUMHYECKOIO
mporiecca MIPOU3BO/JICTBA;
IToBbIlIEHHBIH
YPOBEHb
NOHUMAET

HAa TpodeccuoHaTHFHOM
YPOBHE MEPOIPUATHS TIO
ONTUMU3ALUU



https://openedu.ru/

TEXHOJIOTHUYCCKUX
PCKUMOB IIPOU3BOACTBA
PO KIIHH;

IIK-1 HWO-2 ocywmectsuser | [loporoseiii ypoBeHb
BHEJIPEHHE HOBBIX METOJIOB U | pa3padaThIBaeT

CpPEICTB TEXHUYECKOTO | MEPOIIPUSITUSA 1o
KOHTPOJIA ONTUMU3AIUU
TEXHOJIOTUYECKUX
PEKUMOB  XMMHUUYECKOTO
MPOU3BOJCTBA;
IToBbIIEHHBIN
YPOBEHb
paspabaTrbIBaeT
MEpONpPUSTUS Ha
poheCCHOHATBHOM
YPOBHE MO ONTHUMHU3ALHNHU
TEXHOJIOTUYECKUX
PEKUMOB  XUMHUUYECKOTO
MPOU3BOJICTBA;

IIK-1 UMJO-3 ocymecrtBisier | [lIoporosblii ypoBeHb
MIPOBEJCHUE UCIIBITAHU | IPUMEHSIET

HOBBIX U MOJICPHU3UPOBAHHBIX | METOBI pa3zpaboTKu
00pa31oB MPOTyKIIUU MEpONPUATUS 1o
ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/ICTBA;
IHoBbIIEHHBIH
YPOBEHb
pa3zpabaTrbiBaeT
npo¢eCcCUOHAILHO
METOIBI pa3zpaboTKu
MEPONPUATHUS o
ONTUMU3ALUN
TEXHOJIOTUYECKHUX
PEXKUMOB  XMMHUYECKOTO
IIPOU3BO/JICTBA

TeopeTnyeckas 4acThb
OCHOBOI TEXHOJIOTUM XUMHUYECKOTO MPOU3BOACTBA SBISIOTCA XUMHUYECKUE METOJIbI

BOBIICI\/'ICTBI/ISI Ha nIpCaIMET Tpyda, KOTOPBIC ITIO3BOJIAKOT NU3BMCHUTDL UX BCILICCTBECHHBIM COCTaB,



arperaTHOE COCTOSIHHE U B pe3yJIbTaTe MOJy4yaTh BEIIECTBA U MaTepUaiIbl C UHBIMU (PU3UKO-
XMMHUYECKUMHU cBoMcTBamMu. [Ipomecchl XMMHYECKOrO BO3JACHCTBUS MNPOTEKAOT B
CIICIIMAJIBHBIX aIlllapaTax M KOMIUIEKcaX CHelu(PUIecKoro Ha3HauyeHHs. BOJIBITMHCTBO
XUMHUYECKUX TMPOU3BOJCTB OTHOCHUTCS K MPOU3BOJICTBAM HENpepbIBHOTO Tuma. Jjis HuX
XapaKTEPHbI JIOCTATOYHO Y3Kas CHEHUAIM3ALMS U BBICOKas KOHIEHTpALMS MPOU3BOJICTBA.
Hcxons n3 TpeOOBaHMM OXpaHbl OKPYXAIOLIEH Cpelbl, BpPEIHbIE MPOU3BOJCTBA, B TOM
YHUCJIe XUMHUYECKAsi TPOMBIILIEHHOCTh, OPTaHU30BaHbI 110 3aMKHYTOMY ITUKITY.

[To xapakTepy mOTpeOICHUS XUMHYECKYIO TIPOIYKIIMIO MOXKHO KJIacCH(pHUIIUPOBATh Ha
JBa BUJA — CBIPhE, Marepualsibl, MOyhadpUKaThl, U3JCIUS, KOTOPBHIC MPOU3BOJSATCS H
NOTPEONIAFOTCS B CaMOM  XMMHYECKOW  MPOMBINUICHHOCTH, TPOAYKIHS, KOTOpas
MIPOU3BOJUTCSA B OTPACIAX XUMHUYECKOW MPOMBIILUICHHOCTH, HO TMOTPEOseTCS B JIPYTUX
otpacisix. K mepBoMy BUIy OTHOCATCS, HapuUMEp, KHUCIOTHI, MIEIOYU, KO BTOPOMY —
IUIACTUYECKUE MACChl, JIAKOKPACOYHBIE MOKPBHITHA. Takoe pas3esieHuE HOCHUT YCIIOBHBIN
xapakTep. OHO HEOOXOAUMO ISl TOTO, YTOOBI TTOKa3aTh pa3Iuyus B METOAaX M Crocobax
HOPMHUPOBAHUS PACX0JIa XUMUYECKOTO ChIPbsl, MATEPUATIOB U MPOAYKIHH, TOJIYy4aeMON U3
HUX.

HOpMa pacxodga JaKOKpAaCOYHbIX MAaTCPpHUAJIOB HA U3ACIIUC OIIPCACIIACTCA 110 q)OpMyJIe
H=K, - F-n-d, (101)

rne H — HopMma pacxojaa TaKOKpAaCOYHBIX MAaTE€PHAJIOB, T/H3/IETIHE;
1 — KOJIMYECTBO CJIOEB TOKPHITHS;
d — yenbHbIi pacxo/] JaKOKPACOYHOr0 MarepHana pabodeil BA3KH, I/M;

K, — xooppunmenTt norepb, onpenensieMslil mo gopmyre

100
K =—7
T100-a (102)

rae o — A0Jis oTepb, %o.

VYaenbHbIl  pacxol — JAKOKPaCOYHOIO Matepuaina  ompezgenserca  JuM00
HKCIIEPUMEHTAIIBHBIM MYTEM, JINOO paCUETHO-aHATUTUYECKUM METOJIOM.

[To pacu€THO-aHANUTUYECKOMY METOAY yAETbHBIN pacxoj onpeaensercs no Gopmymne

d:,u—;/~100,
0

(103)
rJ€ M — TOJILMHA CyXOU IUIEHKU, MK;
¥ — 00BEMHBIN BEC CyXOi IIIEHKH, T/CM’;

p — CyXOH OCTaTOK B JJAaKOKPACOYHOM MaTepHaiie npu paboueit Bs3kocTu, %.



Bonpocse! u 3axanus:
ba3oBblii ypoBeHBb
1. OnummTe NopsAA0K pacyéTa HOPM pacxo/a JJAKOKPACOYHbIX MATEPUAJIOB.
2. Tlosicuute OCHOBHBIE (DAaKTOPbI, OT KOTOPBIX 3aBUCUT BEIMYMHA HOPMBI pacxoja
JAKOKPACOYHBIX MaTEPHUAJIOB.
3. OxapaxTepu3yiTe IIyTH S3KOHOMHUH JIAKOKPACOYHBIX MAaTEPHAIIOB.

Cnucok JuTepaTypbl, peKOMEeHAyeMblil K HCIOJIb30BAHMUIO 110 JAHHOU TeMe
OcHoBHasi MTEpaTypa:
Kynpun, b. Y. DnektpocHabxenne mpoMbINUICHHBIX pennpusatuii: yueo. / b. U. Kynpun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alIUTHl OKPYKArOIIeH cpelibl : yaed.mocodue / A.
I'. Beromkun. - M. : Beici.uik., 2008. - 639 c.

JlonoJIHNTeIbHAS JINTEpaTypa:

Ca¢ponos, B. C. TexHomoruueckne mpoOIeMbl OXpaHbl OKPYKAIOIIEeH Cpe/Ibl B
XUMU4ecKoil mpoMmeinuieHHocTH [Tekcr] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. us-1, 1981. - 116 c.

backaxos, A. I1. HerpaguimoHHbie 1 BO300OHOBIsIEMbIE HCTOYHUKY SHepruu [ Tekcr] : yuel.
/ A. TI. backakos , B. A. Myn1. - M. : U]l BACTET, 2013. - 366 ¢

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30oBaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuterckas 6HOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIIAN JIEKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBefieHni 1 opranuzanuiit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CITIOCOBbI U CPEJICTBA
PECYPCODOHEPI'OCBEPEKEHMUS.

IpakTnyeckoe 3ansitue 13. HopmupoBanue pacxona chIpbsi U NPOAYKIIMU XUMHYECKOMI
NMPOMBIILIEHHOCTH M MyTH UX IKOHOMUH (MPOI0JIKEHHE)
Leapb 3aHATHA: U3YUUTH TEOPETUUECKHE MOJIOKEHUS 110 TEME 3aHATHUS.

3HaHuA M yMeHus1, npuodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H
(opMHupyeMBbIX KOMNeTeHIMIt

Kon, popmynmposka | Kox, popmymuposka HHIAMKATOPA | ITnanupyemsle pe3ynbTaThl



https://openedu.ru/

00yJeHHS TI0 JUCIUTLIAHE

KOMIIETEHLIUH
(MoTyITE0), XapaKTepHU3yIOIINe
9Tansl HOPMHUPOBAHUS
KOMHCTCHHI/Iﬁ, HMHAUKATOPOB
IIK-1 Cnoco6en | [IK-1  HM-1  ananusupyet | [loporoBblii ypoBeHb
OpraHM30BaTh Ka4yeCcTBO CBIPbs U | IOHUMAET
KOHTPOJIb ~ KadecTBa | MaTepuajoB, MoyhaOpruKkaToB | MEPONIPUSATHS o
MPOAYKIIMM Ha BCEX | M KOMIUIEKTYIOIIMX W3AEIUN | ONTUMU3ALNU
CTaaUsX Ha COOTBETCTBUE TPEOOBAHUSAM | TEXHOJIOTHYECKUX
MIPOU3BOJICTBEHHOT'O HOPMATHUBHOM IOKYMEHTAllUU | PEKUMOB  XUMHYECKOIO
nporecca MIPOU3BO/ICTBA;
IHoBbILIEHHBIH
YPOBEHb
MMOHUMAET
Ha MpodheCCHOHATIBHOM
YPOBHE MEPOIPUSATHUS TIO
ONTUMU3ALUN
TEXHOJIOTUYECKHUX

PCKHUMOB IIPOU3BOACTBA
PO KIIHH;

I[IK-1 HNJ-2 ocymecTBiser
BHEJPEHNE HOBBIX METOJIOB U
CPEACTB TEXHUYECKOTO
KOHTPOJIA

Iloporoseiii ypoBeHb
pa3zpabaTbiBaeT
MEpONPUSTHUS
ONTUMU3AIUU
TEXHOJIOTHYECKUX
PEXKUMOB  XUMHUYECKOTO
MPOU3BOJCTBA;
IToBbIIEHHBIN
YPOBEHb
pa3pabaTrbIBacT
MEpONpPUSTUS
poheCCHOHATBHOM
YPOBHE MO ONTUMU3ALNU
TEXHOJIOTUYECKHUX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/JICTBA;

10

Ha

IIK-1 MJ-3 ocyuecTBisier
MIPOBEJICHUE HCIIBITAaHUI
HOBBIX U MOJICPHU3UPOBAHHBIX
00pa310B MPOIyKIIUU

IToporoBbiii ypoBeHb
PUMEHSIET

METO/Ibl pa3paboTku
MEpONpPUSATUS 1o
ONTUMU3AIUU
TEXHOJIOTUYECKHUX
PEXKUMOB  XMMHUYECKOTO




IIPOU3BO/ICTBA;
IToBbIIEHHBIN

YPOBE€Hb

paspabaTrbIBaeT
podeccCuoHaIbHO
METO/IbI pa3paboTKu
MEPOTIPUATHS 110
ONTUMHU3AIUN
TEXHOJIOTHYECKHUX
PEKUMOB  XUMHUYECKOTO
IPOM3BOJICTBA

Bonpocs! u 3ananus:

ba30Bblii ypoBEHb
3aoaua 1

Paccuurare HOpMy pacxona rpyHTa Ne 138 mpu rpyHTOBKE AETanu € ABYX CTOPOH
pacnbuieHreM BpyuHyo. O6inas romans mokpacku 1,32 m*. Tonmuuaa mienkd — 14,5 MK,
00BbEéMHAs Macca Cyxoil IieHkH — 1,82 r/cM’, TPOLEHT CyXOro ocratka npu paboueit

Ba3KkocTH — 41 %, yaenabpHas HopMa pacxoa 1o 3amepam — 117 r/m?,

3aoaua 2

YCTaHOBUTH HOPMY pacxofa XHMMKAaTa Uil TalbBAHUYECKOIO IOKPBITHSA JCTalH,
UCXOJs U3 CIEAYIOINX JaHHBIX:

1. Hopmatus pacxozna xumukara — 40 r/mr.

2. CymMa pacuéTHO# MOBEPXHOCTH JIETalU U YaCTH MOIBECKH, TIOrPYKaeMOil B BaHHY
-0,3 M.

3aoaua 3

PaccunTath HOPMY pacxoa MacIsSHOIO JIaKa JIs HOKPBITHS mKada MIomaaso 2,5 M2,
B [IBa CJIOS, yIeIbHBIN pacxon — 95 r/ecm?, koo duuuent noreps — 1,05.

3aoaua 4

Onpenenuts HOPMY pacxoja KpackKu Ha U3JEINe, UCXOS U3 CIEAYIOUUX TaHHbBIX:

1) mmomangs OKpamMBaeMoi HOBEPXHOCTH H3IEIUS — 5 M7,

2) KOJIWUYECTBO CJIOEB MOKPHITUA — 2;

3) yIenbHBIA pacxo/ JaKOKPACOYHOI0 MaTepyana B padoueil BA3KOCTH — 95 /M,

3aoaua 5
OnpenenuTs yAETbHBIN pacxo/ JJaKOKPACOYHOI0 MaTepuasa B CIEIYIOUINX YCIOBHUIX:
00BEMHBIN Bec Cyxoi mIéHkn — 1,7 r/cm’, cyxoii octatok mpu paboueii Bazkoctd — 30%.

Heo6xo1uMo noyuuTh MOKPBITHE TOTIIMHON 20 MUKPOH.



3aoaua 6.

YCTaHOBUTH BEJNMYMHY HOPMBI pPacxoja JAaKOKpPACOYHOTO MaTepuana B HCXOIHOU
BA3KOCTH. VICXO/IHbIE TaHHBIE:

1) HOpMa pacxoja JJaKOKPacOYHOTO MaTepHuaiia B padbodeii Bs3koctr — 100 r/ner;

2) TPOLIEHTHOE Pa3BEACHUE TAHHOTO JIAKOKPACOYHOro MaTepuana pactBopurerieM — 40 %.

IToBbILIEHHBIN YPOBEHD

3aoaua 1

OnpenenuT HOPMY pacxoja JIAKOKpPAaCOYHOro Marepuaia B paboueil BSI3KOCTH,
UCXOJ U3 CIENYIOLIErO:

1) tonmmHa cyxoi mieHku — 20 MK;

2) IUIOIIA/(b, OKPALIMBAEMOM TIOBEPXHOCTH — 5 M7;

3) 00BEMHBIN Bec cyxoi miéHku — 1,9 r/em’;

4) cyxoiif OCTaTOK JaKOKPAaCOYHOT0 MaTepuaia B padoueit BaskocT 20 %o;

5) ko3¢ dunuent noreps — 0,3;

6) YHUCIIO OJIMHAKOBBIX M0 TOJIIMHE CJIOEB OKPACKH — 2.

Cnucok JuTepaTypbl, peKOMEeHAyeMbIil K HCIOJIb30BAHUIO 110 JAHHOM TeMe
OcHoBHasi iuTepaTypa:
Kyapun, b. Y. DnextpocHabkeHre TpOMBIIUICHHBIX pennpustuii: yueo. / b. . KyapuH. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3aIlMTHl OKPYIKAIOIICH cpesbl : yueb.mocobdue / A.
I'. Beromikun. - M. : Beicnuik., 2008. - 639 c.

JlonoJIHUTeIbHASA JTUTEpaTypa:

Cadponos, B. C. Texnosoruueckue mpo0aeMbl OXpaHbl OKPYKaIOIIEH Cpebl B
XUMHYECKOH mpombiniuieHHocTH [TekcTt] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonora, H.B. ®unaesa. - Kyiiosimes : Apuarl. ua-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHbie ¥ BO300OHOBIIIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢

Humepnem-pecypcoi:
1 http://window.edu.ru/ — eaumHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurerckas OubinoTeka OHIalHy.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLMALIMYU SJIEKTPOHHBIX OUOINOTEK
yueOHbIX 3aBefieHuni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9bC.
5 https://openedu.ru — OTKpsITOE 0Opa3oBaHUE
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TEMA 2. TEXHUKO-TEXHOJIOITHYECKHE CIIOCOBbI U CPEJICTBA
PECYPCODOHEPI'OCBEPEKEHMUS.

IMpakTnyeckoe 3ansitue 14. HopmupoBanue pacxona cbIpbsi U NPOAYKIIUU XUMHYECKOMI
NPOMBIIICHHOCTH M IIYTH UX IKOHOMMH (IPOJOJIKEHHE)
Leapb 3aHATHA: U3YUUTH TEOPETUUECKHE MOJIOKESHUS 110 TEME 3aHATHUS.

3HaHUA M YyMeHusl, npuodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H

(opMHUpyeMBbIX KOMMeTeH Mt

Kopa, popmynuposka

Koz, popmynuposka HHIUKATOpPA

[Inanupyemsie pe3ynbTaThl
00y4eHus IO TUCUUIUINHE

KOMIIETEHIIUU
(MoTyITr0), XapaKTepU3yIOIIne
9Tarnsl GOPMUPOBAHUS
KOMHGTCHHHﬁ, HMHAUKAaTOPOB
IIK-1 Cnoco6en | [IK-1  W-1  ananusupyet | [loporoBbiii ypoBeHb
OpraHu30BaTh Ka4eCTBO ChIPbS U | IOHUMAET
KOHTPOJIb KauecTBa | MaTepUaoB, MOMy(hadpUKaTOB | MEPOIIPUSITHS 1o
MPOAYKIIMM HA BCEX | M KOMIUICKTYIOIIUX W3IEIUN | ONTUMU3ALUU
CTaJusIX Ha COOTBETCTBUE TPEOOBAHUSAM | TEXHOJIOTHUECKUX
MIPOU3BOJACTBEHHOIO HOPMATUBHOW JTOKYMEHTAllUH | PEKUMOB XUMHYECKOTO
rporecca MIPOU3BOJCTBA;
IHoBbILIEHHBIH
YPOBEHb
MMOHUMAET
Ha MpodhecCHOHATIBHOM
YPOBHE MEPOIPHUSITUS TIO
ONTUMU3AIUU
TEXHOJIOTUYECKUX

PEKUMOB IIPOU3BOJCTBA
MPOAYKIIWH;

[IK-1 WHA-2 ocyuiecTBaseT
BHEJIPEHUE HOBBIX METOJIOB U
CPEICTB TEXHUYECKOTrO
KOHTPOJIS

Iloporoseiii ypoBeHb
paszpabaThiBacT
MEpONPUSTUS
ONTUMU3AIUU
TEXHOJIOTUYECKUX
PEXKUMOB  XMMHUYECKOTO
IIPOU3BO/ICTBA;
IToBbIICEHHBIN
YPOBEHb
paspabarbiBaeT
MEpONPUSITUS

10

Ha




npodeccruoHaITbHOM
YPOBHE IO ONTUMU3ALNHU
TEXHOJIOTUYECKHUX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/ICTBA;

IIK-1 HWO-3 ocywmecrBuser | [loporosbiii ypoBeHb
MIPOBE/ICHHE UCIIBITAHUN | TIPUMEHSIET

HOBBIX U MOJICPHU3UPOBAHHBIX | METO/IbI pa3paboTKu
00pa31oB MpOoIyKIHUU MEPOIPUATHUS o
ONTHUMU3aLUN
TEXHOJIOTHYECKHUX
PEXKUMOB  XUMHUYECKOTO
IIPOU3BOCTBA;
IoBbIIEHHBIN
YPOBeHb
pa3zpabaThiBacT
pO(EeCCUOHATIBHO
METO/IbI pa3paboTKu
MEpOTNPUATHS 1o
ONTHUMH3ALUU
TEXHOJIOTUYECKUX
PEXUMOB  XUMHUYECKOTO
POU3BOJICTBA

Bonpocs! 1 3axanus:

ba3oBblii ypOBEHb
3aoaua 1

Onpenenutb HOPMY pacxojia JJAKOKPACOUYHBIX MATEPUATIOB HAa OKPACKy HM3JEIUs MpU
CJEAYIOIINX UCXOAHBIX JaHHBIX.

Wznenue cocroutr uz 5 neraned, TpeOYyrOMIKUX OKPAcKy HPOMBIIUIEHHBIMU 3MAaJISIMU.
Hcxonublie nanHble 715 pacyéTa HOPM pacxo/ia MpeIcTaBiIeHbI B Tabuie 23.

Heranu Ne 1, 2, 3, 5 okpaliuMBaroTCsi METOJIOM pacibuieHUs, nAeTaib Ne 4 — MeTo10M
OKyHaHHUs. YJACIbHBIE HOPMBI pacxoja JaKOKPACOYHBIX MaTepHAIOB TPEJCTABICHBI B
tabmnuie 24.

OkpailiiBaHue MPOU3BOJUTCA B JBa CJIOS. 3aroTOBUTENIbHBIC IOTEPU MPUHATH B

pasMcepe 1 % ot nmone3Horo pacxoaga JaKOKpPpACOUYHBIX MAaTCPUAJIOB.

Tabmuma 23 — VcxonHble JaHHBIE NI pacu€Ta HOPM pacxoja JIAKOKPaCOYHBIX
MaTepuagoB

[Tmomane okpammBaeMon

> HanmMmenosanne smanu
MTOBEPXHOCTH B MM

Howmep neranu




1 2 500 Hutposmans JIHO

2 3 000 ABTOHUTpOAMATB 624-¢
3 1 600 Hutposmains JIM

4 8 500 Omanb Y-1

5 3500 Hutposmans JJHO

Tabnuua 24 —Y nenbHbIe HOPMBI pacxo/ia JaKOKPACOYHBIX MaTepUaioB

H YnenbHas H B r npu okpacke
aMMEHOBaHHUE MaTepuaia

paclbUICHHEM OKYHaHUEM
Hutposmans JIM u JIHO 150-180 -
Omanb Y-1 110-120 110
ABTOHUTpOIMAIB 324-¢ 160-200 -

3aoaua 2

OmpefenuTh YKCTHIM PacXo SMalM s OKpalluBaHus 1 M M3Jenus, IpH pacyere
IPUHATE TOJIUHY CYXOH IJIEHKH dManu — 10 MK, 00bEMHBIN Bec cyXol mIéHku — 1,7 r/em?,
cyxoi octaTok — 40 %.

3aoaua 3

OmnpenenuTs HOPMY pacxofa MOJUCTUPOIIA OJIOYHOTO HAa U3TOTOBIIEHUE JIETANIU, €CITU
M3BECTHO, 4TO 00BEM 3TOM aetamu coctasiser 13,5 cm’. Koadduuuent ucnonbp3oBanus
nosmctupona — 0,85.

3aoaua 4

Onpenenuts HOPMY pacxoda OPraHUYECKOro CTEKJIa Ha JeTalb, Macca KoTopoi 104 r.
Koadduument ucnonb30BaHMs aHAJIOTUYHOM Je€TalM, UMEIOIIEH YTBEPKIEHHYI0 HOpMY
pacxona 0,7.

3aoaua 5

W3 nucToBOro reTMHakca HaroTaBJIUBAIOTCS MPOKIaAKu. ONnpeaenuTs HOpMy pacxoa
reTUHAKCca Ha KOMILJIEKT MPOKJIAIOK.

Hcxomubie ganneie: d; = 140 mm; dp, = 18 mMm; b = 380 mm; Tonmmuna aetama — 1,7 M.

JIuctel retnHakca umeroT pazmep 850x1 250 mm; 450x1 500 mm; 400x600 Mm.

Cnmcok JuTeparypbl, peKOMeHAyeMbli K HCI0JIb30BAHMIO 110 TAHHON Teme
OcHoBHasi iuTepaTypa:

Kyapun, b. Y. DnextpocHabkeHre TpOMBIIUICHHBIX pennpustuii: yueo. / b. U. Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aIlUTHl OKPYIKAIOIICH cpessl : yueb.mocobue / A.
I'. Beromikun. - M. : Beicnuik., 2008. - 639 c.



JlonoiHNTE/ILHAS JINTEPATypa:

Cadponos, B. C. Texnonornyeckue npoodaeMbl 0XpaHbl OKpYKaroIiel cpesibl B
XUMHUYECKO# mpombitiuieHHocTH [TekcTt] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonona, H.B. ®unaesa. - Kyiiosimes : Apuan. un-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHsie ¥ BO30OHOBIIIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.

/ A.I1. backakoB , B. A. My#n1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypcwi:

1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — D3bC «YHuBepcuteTckas OMOIHOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOLUAIUH IEKTPOHHBIX OHOINOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKE

TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODOHEPI'OCBEPEKEHMUS.

[MpakTnyeckoe 3ansaiTue 15. TexHoJ0ru4ecKuii mpouecc Ha NpeANPUATHN

I_Ie.]'[]: 3aHATUA: UBYYUTH TCOPETUUCCKUE TTOJIOKEHMUA 110 TEME 3aHATHUA.

3HaHusA U yMeHus, NpuodpeTaemMble CTYIEHTOM B pe3yJbTaTe 0CBOCHUS TeMbl H

¢opmMupyeMbIX KOMIIETEH UM

Kon, popmynupopka

Kox, dopmynnposka HHIUKATOPA

IInanupyemsble pe3ynbTaThl
00y4eHus IO TUCUUIUINHE

KOMIICTCHILIUHU
(Momysr0), XapaKTepu3yIoIIHe
9Tansl HGOPMUPOBAHUS
KOMIICTCHIMHU, NHAWUKATOPOB
IIK-1 Cnocoben | [IK-1  UJ-1  ananusupyet | [loporoBblii ypoBeHb
OpPraHu30BaTh Ka4yeCTBO CBIPbS U | IOHUMAET
KOHTPOJIb KadecTBa | MaTepualioB, Moiy(haOpruKaToOB | MEPOIIPHUATHS o
MPOAYKIIMM HA BCEX | M KOMIUICKTYIOIIMX W3JEIUN | ONTUMU3ALUN
CTaausxX Ha COOTBETCTBUE TPEOOBAHUSIM | TEXHOJIOTMUECKUX
IIPOU3BOJICTBEHHOI'O HOPMATUBHOW TOKYMEHTAllUH | PEKUMOB XHUMHYECKOTO
rporecca [IPOU3BOJICTBA;
IToBbIlIEHHBII
YPOBEHb
IIOHUMAET
Ha TpodheCCHOHATIBHOM
YPOBHE MEPOIPUATHUS I10
OINTUMMU3ALIA
TEXHOJOTHYECKUX

PCKHMOB IIPOMU3BOACTBA



https://openedu.ru/

IPOIYKITUH;

I[IK-1 HWI-2 ocymecTBasieT
BHEJIDEHHE HOBBIX METOJIOB U
CPEIICTB TEXHUYECKOTO
KOHTPOJIS

IIoporoselii ypoBeHb
pa3pabaTtbeIBacT
MEpONPUSTUS 1o
ONTHMU3AIUN
TEXHOJIOTHYECKHX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/JICTBA;
IoBbINIEHHBIN
YPOBEHb

pa3pabaTrbIBaeT
MEpOIPUSITHUS Ha
podheCCHOHAIBHOM
YPOBHE MO ONTHUMHU3ALNHI
TEXHOJIOTHYECKHX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/ICTBA;

I[IK-1 MJ-3 ocymecTBiser
MPOBEACHUE HUCIIBITAaHUHN
HOBBIX U MOJECPHU3UPOBAHHBIX
00pa3IoB MPOAYKIIUU

IToporoBelii ypoBeHb
OpPUMEHSIET

METO/IbI pa3paboTku
MEpPONPUITHUS o
ONTHUMU3aLNN
TEXHOJIOTHYECKHUX
PEXKUMOB  XUMHUYECKOTO
IIPOU3BO/CTBA;
IHoBbILIEHHBIH
YPOBeHb
pa3pabatrbiBaeT
po(eCcCUOHATIBHO
METO/IbI pa3paboTKu
MEPOIPUATHUS o
ONTUMU3ALUU
TEXHOJIOTMUECKUX
PEXKUMOB  XUMHUYECKOTO
IIPOU3BOJCTBA

TCOPGTH‘leCKaﬂ 4acTb

BOl'[pOCl)I H 3aJaHUA:

ba30BbIi1 ypoBEHB

1. CocraBieHre cXeMbl TEXHOJIOTHYECKOTO Mpolecca.
2. AHan3 CXEMBIL.




3. BeIsiBIeHrne HETOCTATKOB B aCHEKTE PEeCypcocOepeskeHHs
4. Cxema pecypcHBIX IIOTOKOB.

Cnucok JuTepaTypbl, peKOMEHAyeMbIil K HCIIOJIb30BAHMIO 110 JAHHOM TeMe
OcHoBHas JuTeEpaTypa:
Kyapun, b. Y. DnextpocHabkeHre NpoMBIIUICHHBIX pennpustuii: yueb. / b. . Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alUTHl OKPYKAIOIIECH cpessl : yueo.mocobdue / A.
I'. Beromkun. - M. : Beicn.uik., 2008. - 639 c.

JlonoJIHNTeILHAS JINTEpaTypa:

Cadponos, B. C. Texnonornueckue npoodiaeMbl 0XpaHbl OKpYKarollel cpesibl B
XUMHUYECKO# nmpombitiuieHHocTH [TekcTt] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonona, H.B. ®unaesa. - Kyiiobiies : Apuan. un-1, 1981. - 116 c.

backaxkos, A. I1. HerpaguimoHHbie 1 BO300OHOBIsIEMbIE HCTOYHUKY SHepruu [ Tekcr] : yuel.
/ A. TI. Backakos , B. A. Mynu. - M. : U]l BACTET, 2013. - 366 ¢

Humepnem-pecypce:
1 http://window.edu.ru/ — eauHOE OKHO AOCTyMa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OMOINOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIIAN ICKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 00pazoBaHKe

TEMA 2. TEXHUKO-TEXHOJIOTTHYECKHE CIIOCOBbI U CPEJICTBA
PECYPCODOHEPI'OCBEPEKEHMUS.

IpakTnueckoe 3ansitue 16. Padora co cipaBoYHMKAMH HAWJIYYIIHX JOCTYIHBIX
TeXHOJIOT M.
Heab 3aHATHSA: U3yYUTh TEOPETUUECKUE TTOJIOKEHUS IO TEME 3aHATUSL.

3HaHuA M YyMeHusl, npuodpeTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHS TeMbI H
(opMHUpyeMBbIX KOMMeTeH Mt

Kon, popmynupoBka Ko, bopmyuposka HHAMKATOPA [Inanupyemsble pe3ynabTaThl
KOMHCTCHHI/IH O6y‘ICHI/ISI 10 JUCHUIIJINHE
(MoTyITr0), XapaKTepU3yIOIIne
9Tarnsl HOPMUPOBAHUS
KOMIIETCHUUH, HTHAUKATOPOB

IIK-1 Cnoco6en | [IK-1  W-1  ananusupyet | [loporoBbiii ypoBeHb
OpraHHU30BaTh Ka4yeCTBO CBIPbs U | IOHUMAET
KOHTPOJIb  KayecTBa | MaTepuajoB, MmoyhaOpruKaToB | MEPONIPUSATHUS o



https://openedu.ru/

NPOAYKIIMA Ha BCEX
CTaIMSIX
IIPOU3BOJICTBECHHOTO
nporecca

U KOMIUIEKTYIOIINX HU3HECIUN
Ha COOTBETCTBUE TPEOOBAHUIM
HOPMAaTUBHOW JTOKYMEHTAllUU

OITUMHM3AIIIHN
TEXHOJIOTHYECKUX
PESKUMOB  XUMHUUYECKOTO
MPOM3BO/ICTBA;
IToBbIIIEHHBIH
YPOBEHb

IMOHUMAET

Ha MpodhecCHOHATIBHOM
YPOBHE MEPOIPUATUSI TIO
OIITUMH3AILIUH
TEXHOJIOTMYECKUX
PEKUMOB TIPOM3BOJICTBA

IPOIYKITUH;

I[IK-1 HWI-2 ocymecTBasieT
BHE/IPEHHE HOBBIX METOJIOB U
CpEIICTB TEXHUYECKOTO
KOHTPOJIS

IIoporoswlii ypoBeHb
paspabaTtbeIBacT
MEpONPUSTUS
ONTHMH3AIUN
TEXHOJIOTHYECKHX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/JICTBA;
IoBbINIEHHBIN
YPOBEHb
pa3pabaTrbIBaeT
MEpOIPUSITHUS
podheCCHOHATBHOM
YPOBHE MO ONTUMHU3ALNHI
TEXHOJIOTHYECKUX
PEXKUMOB  XUMHUYECKOTO
MIPOU3BO/ICTBA;

10

Ha

I[IK-1 MJ-3 ocymecTBiser
MPOBEACHUE HUCIIBITAaHUHN
HOBBIX U MOJEPHU3UPOBAHHBIX
00pa3IoB MPOAYKIIUU

IToporoBelii ypoBeHb
IPUMEHSIET

METO/IbI pa3zpaboTKu
MEPOIPUSATHUSA o
ONTUMU3ALUN
TEXHOJIOTHYECKHUX
PEXKUMOB  XUMHUYECKOTO
IIPOU3BO/CTBA;
IHoBbILIEHHBIH

YPOBeHb
pa3pabatrbiBaeT
po(eCcCUOHATIBHO
METO/IbI pa3pabOTKH




MEPOIPUATHUSA
ONTUMH3ALIUU
TEXHOJIOTUYECKHUX

MIPOM3BO/ICTBA

I10

PCKHMOB XHMHYCCKOI'O

TeopeTnyeckas 4acThb

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBEHB

Nzyuerne TOCT P 54097-2010 Pecypcocbepesxenue.

Hawnny4mme nocTynHble TEXHOJIOTHU.

Merononorus unentudukamuun. O

3HAKOMJIGHHUE C €BPOICHCKUMH CHPAaBOYHUKAMH 10 HAMITYYIIHM JOCTYITHBIM
texHonoruii EBponeiickoro 6topo IPPC (Integrated Pollution Prevention and
Control).

=

Cnucok JuTepaTypbl, peKOMEHAyeMbIil K HCIOJIb30BAHMUIO 110 JAHHOM TeMe
OcHoBHasi MTEpaTypa:

Kynpun, b. W. DnexkrpocHabxkeHne NpoMbIIIIeHHbIX npeanpustuii: yueO. / b. U. Kyapun. -
M. : Untepmer Muxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iponieccsl u anmapaTsl 3alIUTHl OKPYKaroIIel cpebl : yued.mocodbue / A.
I'. Beromikun. - M. : Bercurik., 2008. - 639 c.

Jlomo/IHUTe IbHASI JIUTepaTypa:

Cadponos, B. C. Texnonoruyeckue npoodieMbl OXpaHbl OKPYKAIOIICH Cpelibl B
XUMUYECKON TTpoMbIiuieHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosies : Apuail. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaumronHubsie U BO30OHOBIISIEMbIE HCTOYHUKY dHEpruu [ Tekcr] : yueo.
/ A. 11. backakoB , B. A. MyH1. - M. : U/l BACTET, 2013. - 366 ¢

Humepnem-pecypcwt:
1 http://window.edu.ru/ — eamHOE OKHO JAOCTYIa K 00pa30BaTEIIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKkass OMOIMOTEeKa OHIIAWH.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT aCCOLMUAIUH IIEKTPOHHBIX OMOIHMOTEK
y4eOHBIX 3aBenieHnid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE
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TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCOSHEPI'OCBEPEKEHMUA.

IpakTnyeckoe 3ansTue 17. CocraBiieHne YHEPTeTHYECKOT0 MACIOPTA U pa3padoTKa
3JIeMEHTOB MPOrpaMMbI IHEepProcoepe:keHust MpeanpusiTus.

IIe.m, 3aHATUA: UBYYUTH TCOPETUUCCKUE TTOJIOKEHHUA 110 TEME 3aHATHUA.

3HaHMA ¥ yMeHHUs, IpUodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUS] TEMbI U

¢opmMupyeMbIX KOMIIETEH U

Kopa, popmynuposka

Kon, dbopmynuposka MHIUKATOPaA

[Inanupyemsbie pe3ynbTaThl
00y4eHHs 10 TUCUUIUINHE

KOMIIETEHLIUH
(MoITyITr0), XapaKTepU3yIOIINe
9Tansl HOPMHUPOBAHUS
KOMHCTCHL{I/Iﬁ, HMHAUKATOPOB
IIK-1 Cnoco6en | [IK-1  W-1  ananusupyet | [loporoBblii ypoBeHb
OpraHMU30BaTh Ka4yeCcTBO CBIPbs U | IOHUMAET
KOHTPOJIb ~ KayecTBa | MaTepuasoB, MmoyhaOpruKkaToB | MEPONIPUSATHUS o
MPOAYKIMM Ha BCEX | M KOMIUIEKTYIOIIMX W3AEIUN | ONTUMU3ALNU
CTaausX Ha COOTBETCTBUE TPEOOBAHUSAM | TEXHOJIOTHUECKUX
MIPOU3BOJICTBEHHOT'O HOPMATUBHOM IOKYMEHTAlUU | PEKUMOB XHUMHYECKOIO
mporecca MIPOU3BO/ICTBA;
IHoBbILIEHHBIH
YPOBEHb
MMOHUMAET
Ha MpodheCCHOHATIBHOM
YPOBHE MEPOIPUSATHUSI TIO
ONTUMU3ALUN
TEXHOJIOTUYECKHUX

PCKUMOB IIPOU3BOACTBA
IPOJTYKIIHH;

I[IK-1 HNJ-2 ocymecTBiser
BHEJPEHNE HOBBIX METOJIOB U
CPEACTB TEXHUYECKOTO
KOHTPOJIA

Iloporoseiii ypoBeHb
pa3zpabaTbiBaeT
MEpOIPUSATHUS
ONTUMU3AIUU
TEXHOJIOTHYECKUX
PEXKUMOB  XUMHUYECKOTO
MPOU3BOJCTBA;
IToBbIIEHHBIH
YPOBEHb
pa3pabaTrbIBacT
MEpONpPUSTUS
poheCCHOHATBHOM
YPOBHE MO ONTUMU3ALNHU
TEXHOJIOTUYECKHUX
PEXKUMOB  XMMHUYECKOTO

10

Ha




IMPpOU3BOACTBA,

IIK-1 MJ-3 ocymectBisier | [loporoBblii ypoBeHb
MIPOBE/ICHHE UCTIBITAHUH | PUMEHSIET

HOBBIX ¥ MOJICPHU3UPOBAHHBIX | METOIBI pa3paboTKu
00pa3LoB MPOyKLINUU MEpONPUATHS 1o
ONITHMU3AIAN
TEXHOJIOTHYECKHUX
PEKUMOB  XUMHUYECKOTO
IIPOU3BOJICTBA;
IToBbIICEHHBIN
YPOBEHb
paspabaTrbiBaeT
podeccuoHaNbHO
METO/IbI pa3paboTKu
MEPOTIPUATUS 1o
ONITHMU3AIAN
TEXHOJIOTHYECKHUX
PEKUMOB  XUMHUYECKOTO
MIPOU3BOJICTBA

Bonpocse! u 3axanus:
ba30Bblil ypOBEHb

1. AHanmuTHYeCKUi 0030p HOBEWIIMX MyOJUKAIMid B 00NAaCTH pecypcocOepexeHus
Ha OCHOBE dKcIpecc-rnoncka B IHTepHeTe.

2. OrmpezeneHre cocTaBa JaHHBIX YHEPTETHIECKOTO MACTIOPTa M SHEProJIeKIapariH.

3. Pa3paboTka 3;1eMEHTOB MPOrpaMMbl SHEPTrOCOSPEIKEHUS MAIIOTO TIPEATIPUSITHUSL.

CnucoK JINTepaTypbl, peKOMEHyeMbIii K HCMO0JIL30BAHUIO 10 TAHHOI TeMe
OcHoBHast MTEpaTypa:
Kynapun, b. Y. DnexrpocHabkeHre TPOMBIIUICHHBIX pennpusituii: yueo. / b. . Kyapus. -
M. : Uatepmer Unuxxunupunr, 2005. - 670 c.

Beromikun, A. I'. [Iporieccsl u ammapaTsl 3alIUTH OKPYKaroOIIel cpelibl : yuaed.mocobue / A.
I'. BeromxkwuH. - M. : Beicm.ik., 2008. - 639 c.

Jlomo/IHMTeIbHASI JIUTepaTypa:

Cagponos, B. C. TexHonoruueckue npoOieMbl OXpaHbl OKPY>KaroLei cpesl B
XUMUYECKON TTpoMbIiuIeHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiopiues : Apuan. us-1, 1981. - 116 c.

backakos, A. I1. Herpaaumronssie ¥ BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTruu [ Tekcr] : yueoO.
/ A. I1. backakos , B. A. Myn1. - M. : U]l BACTET, 2013. - 366 ¢



Humepuem-pecypcet:

1 http://window.edu.ru/ — eauHOE OKHO JOCTYIIa K 00pa30oBaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6MOIMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIIAN IICKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBeieHnit 1 oprannzanuiit CKOO

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

TEMA 3. MEHE/I’KMEHT PECYPCOOHEPI'OCBEPEXXEHMUSI.
IMPAKTUYECKOE 3AHSATHE 18. MEHE/JKMEHT PECYPCOB 1

SHEPI'OMEHE/ZKMEHT

I_Ie.]'[l) 3AHATHUSA: U3YUYUTb TCOPECTUYCCKUC ITOJIOKCHUSA MO TEMC 3aHATHUA.

3HaHUsA M YMeHHs, IpUodpeTaeMble CTYICHTOM B pPe3yJIbTaTe 0CBOCHUSI TeMbI M

¢dopmMupyeMbIX KOMIIETEH U

Kon, popmymnmpoBka

Kon, dbopmymuposka MHIUKATOPA

ILnanupyemblie pe3yabTaThbl
00yYeHHS IO JUCIUILINHE

KOMITETEHIIUH
(MOmyIII0), XapaKTEePU3YIOIINE
3Tarnbl GOPMHUPOBAHUS
KOMNETEHUUN, HUHIUKATOPOB
IK-1 Cnocoben | [IK-1  UJ-1  ananusupyet | [loporoBblii ypoBeHb
OpraHu30BaTh Ka4eCTBO CBIPbS Y | IOHUMAET
KOHTPOJIb ~ KayecTBa | MaTepUAIIOB, MOy (HaOpUKaTOB | MEPONIPUATHS 1o
NPOAYKIIMM HA BCEX | M KOMIUICKTYIOIIUX W3JEIUN | ONTUMU3AIUN
CTaInsIX Ha COOTBETCTBUE TPEOOBAHUSIM | TEXHOJIOTMUECKUX
MIPOU3BOJCTBEHHOIO HOPMATUBHOM TOKYMEHTAllUH | PSKUMOB XHUMHYECKOTO
rporecca IPOU3BOJCTBA;
IHoBbIIEHHBIH
YPOBEHb
IIOHUMAET
Ha TpodeccHoHaTEHOM
YPOBHE MEPOIPHUITHUS TIO
ONTUMU3ALUU
TEXHOJIOTUYECKUX

PEKNMOB TIPOU3BOJICTBA
PO KIUK;

I[IK-1 M/-2 ocyuecTBisier
BHEJIPEHHE HOBBIX METOJIOB U
CPEACTB TEXHUYECKOTO
KOHTPOJIA

IToporoBelii ypoBeHb
pa3palaTbiBaeT
MEpOIPUATHUSA
ONTUMU3ALUU
TEXHOJIOTUYECKUX
PEXKUMOB  XUMHUUYECKOIO

I10
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IPOU3BOJICTBA;
IHoBbILIEHHBIH
YPOBE€Hb

pa3pabaTbiBaeT
MEPOTIPUATUS Ha
npodeccuoHaTbHOM
YPOBHE IO ONTUMH3AITUU
TEXHOJIOTUYECKHUX
PEKUMOB  XUMHUYECKOTO
MIPOU3BOICTBA;

IIK-1 MJ-3 ocyuiecTBiser
MPOBEICHUE VCTIBITAHU T
HOBBIX U MOJICPHU3UPOBAHHBIX
00pa310B MPOTyKIIUN

IToporoBpiii ypoBeHb
PUMEHSIET

METO/Ibl pa3paboTku
MEPOTIPUATUS 1o
ONITHUMU3AIUN
TEXHOJIOTUYECKHUX
PEKUMOB  XUMHUYECKOTO
MIPOU3BOICTBA;
IToBbIIEHHBIH
YPOBEHb
pa3pabarbiBaeT
npodeccruoHaIbHO
METO/IbI pa3paboTKu
MEPOIIPUATHUS o
ONTUMH3ALIUN
TEXHOJIOTUYECKHUX
PEKUMOB  XUMHUYECKOTO
MIPOU3BOJICTBA

Teopernyeckas 4acTb

Bomnpocse! u 3axanus:

ba30BbIi1 ypoBEHB

WXk W=

CucreMbl MEHEDKMEHTA KayecTBa B pECYpPCOIHEPTrOCOEKPEKEHHH.
Hcnonp30BaHne HAMTYUIINX JOCTYITHBIX TEXHOJIOTHHI U Ty4IIel MPaKTHKH.

OHEpProMeHeIKMEHT, SHEProayJuT U SHEPTroCEPBUC.
WHCTpyMeHTaIbHbII 3HEproayuT.

[TpuOops! 17151 3HEproayauTa.

OHepreTu4ecKuil nacnopr.

[TporpamMma B 001acTu FHEProcOEpeIKEHUS U SHEPTOdIPPEKTUBHOCTH.

OHeprojexiapanus.

[TporpamMmmHoe oOecrieueHue s 3PPEKTHUBHOTO KOHTPOIIS SIHEPTONOTPEOICHIS




Cnucok JurepaTypbl, peKOMEHAyeMbIil K HCIOJIb30BAHMIO 110 JAHHOU TeMe
OcHoBHas JuTepaTypa:
Kyapun, b. Y. DnextpocHabkeHre NpoMBIIUICHHBIX pennpustuii: yueb. / b. . Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccs! u anmapaTsl 3alIUTHl OKPYKAIOIICH cpefsl : yueo.mocobue / A.
I'. Beromkun. - M. : Beicn.uik., 2008. - 639 c.

JlonoJIHNTeILHAS JINTEpaTypa:

Cadponos, B. C. Texnonornueckue npoodiaeMbl 0XpaHbl OKPYKaroIIel cpesibl B
XUMHUYECKO# nmpombitiuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. un-1, 1981. - 116 c.

backakos, A. I1. HerpaguimoHHbie 1 BO300OHOBIsIEMbIE HCTOYHUKY SHepruu [ Tekcr] : yueO.
/ A. TI. Backakos , B. A. Mynu. - M. : U]l BACTET, 2013. - 366 ¢

Humepnem-pecypce:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckass OMOINOTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIUAIIAN ICKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBefieHnit 1 oprannzanuii CKOO

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

Hacrosimee moco6ue pazpaboTaHo Ha OCHOBE:

— DenepanpHOTO 3aK0HA OT 29 nekadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepanun»;

— @eziepallbHBIX TOCYJApPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB BBICIIETO 00pa3oBaHUS
(manee ®I'OC BO);

— HOPMaTUBHO-METOIMYECKUX IOKyMeHTOB MuHoOpHayku Poccuu;

—¥YcraBa ®I'AOY BO «CeBepo-KaBkasckuii defepanbHbIil YHUBEPCUTETY;

—IIpukazom MunoOpnaykun Poccum ot 06.04.2021 N 245 «O06 yrtBepxkaeHuu Ilopsaka
OpraHM3alMi U OCYIIECTBICHHUS O00pa30BaTENbHON JAEATEIBHOCTH MO 00pa30BaTeIbHBIM IIPOrpaMMam
BbICIIEr0 00pa3oBaHWs - MporpaMMaM OakajaBpuara, MporpamMmaM CHelHajuTeTa, MporpaMmMam
Maructparyps» (3apeructpupoBaHo B Muntocte Poccun 13.08.2021 N 64644);

—JokanbHbIX HOpMaTtuBHbIX akToB DI'AOY BO «Cesepo-KaBkasckuii ¢enepanbHbIi
YHUBEPCUTETY.

Ha  coBpemeHHOM  pblHKE  TpylJa  KOHKYPEHTOCHOCOOHBIM  MOMET  CTaTb  TOJBKO
KBaJTM(PUIMPOBAHHBI PAOOTHUK COOTBETCTBYIOLIETO YPOBHS W HPOQHIsA, KOMIETEHTHBIH, CBOOOJIHO
BIIAJCIONIEH cBOEH mpodeccuell 1 OPUECHTUPOBAHHBINA B CMEXHBIX 00JIACTAX JACATEIHHOCTH, CIIOCOOHBIN K
3¢ deKTUBHON paboTe MO CHENHATbHOCTH HAa YPOBHE MUPOBBIX CTAHAAPTOB U TOTOBBIM K MOCTOSHHOMY
poeCCHOHATTEHOMY POCTY.

CamocrosarenbHass paboTa CTy/AE€HTa HampaBieHAa Ha JIOCTH)KEHHE Lesiell  MOJTOTOBKH
CHEIMATUCTOB-NPO(PECCUOHANIOB, AaKTUBHOE BKJIIOYEHHE O00y4aeMbIX B CO3HATEIbHOE OCBOCHHE
cojepxkaHusi o0Opa3oBaHus, oOecreyeHne MOTHUBAIMM, TBOPUYECKOE OBJAJICHHE OCHOBHBIMU CIOCOOAMH
Oynymie mpoQeCcCHOHAIIBHON ACATENBHOCTA. UTOOBI MOATOTOBUTH M O0YUYHUTh Takoro mpodeccronana,
BBICHIMM Y4YEOHBIM 3aBe/ICHUSIM HEOOXOIMMO CKOPPEKTUPOBaTh CBOM MOAXOJ K IUIAHUPOBAHHUIO H
OpraHu3alii y4eOHO-BOCTIMTATEILHOH pa0dOThl. DTO B PABHOW CTENEHU OTHOCHUTCS K W3MECHECHHIO
CoJiepKaHus U XapakTepa y4eOHOro nmpoiiecca. B cOBpeMEeHHBIX peanusx 3a/1aua MMperoiaBaTesis BbICIIeH
HIKOJIBI 3aKJIIOYAeTCsl B OpraHU3allid M HaINpaBJICHUU [103HABATEIbHOW MAESTEIbHOCTU CTYICHTOB,
3¢ PEKTUBHOCTh KOTOPOM BO MHOTOM 3aBHCHUT OT WX CAaMOCTOSTEIbHOH paboTel. B cBOlO ouepens,
camocTosiTeNIbHas paboTa CTYJIEHTOB JOJDKHA IMPEICTaBIsATh COOOM He MPOCTO caMoIlellb, a CPEICTBO
JOCTHMKECHHSI TPOYHBIX H T[IyOOKMX 3HAaHWH, WHCTPYMEHT (QOPMHUPOBAHUS AKTUBHOCTH W
CaMOCTOSITEIbHOCTH CTYJICHTOB.

B cBs3u c BBeseHueM B 00pa3oBaTeNbHBIA IMPOIECC HOBBIX 00pa3oBaTEIbHBIX CTAaHIAPTOB, C
YMEHBIIIEHUEM KOJIMYECTBA ayJUTOPHBIX 3aHATUI MO JUCHMILIMHAM BO3PACTAET POJIb CAMOCTOATEIbHON
paboThl cTyJeHTOB. Bo3HMKAaeT HEOOXOIUMOCTh ONTHMH3ALUU CAMOCTOSTEIBHONH pPabOTHl CTYICHTOB
(manee - CPC). IlosiBnsieTcsi HEOOXOIUMOCTh MOJIEPHHU3AIMN TEXHOJIOTHI OO0YUYEHHs, YTO CYIIECTBEHHO
MEHSIET MOAXO0/bl K YUeOHO-METOIMUECKOMY M OpPraHU3allMOHHO-TEXHUUYECKOMY 00eCIeueHHI0 yueOHOTro
nporecca.

JlanHas MeToauueckas pa3paboTKa COACPKUT PEKOMEHIALMU 0 OpraHM3allUH, YIPaBICHUIO U
oOecrnievyeHno 3((HEKTUBHOCTH CaMOCTOSATENIbHONM pabOThl CTYJIEHTOB B Ipolecce OOy4YeHMsI B LENIX
(dbopMHpOBaHUS HEOOXOIUMBIX KOMIETEHIIHH.

CamocTosiTenbHas paboTa CTY/IEHTOB SIBJISETCS 0053aTelbHBIM KOMIIOHEHTOM y4eOHOro Ipoliecca
JUISL KQXKJIOTO CTYJIEHTA M ONpenensercss y4eOHbIM IIaHOM. Buibl caMOoCTOsATeNbHONW pabOThl CTYACHTOB
OTIpeIeIIAI0TCS IpU pa3padoTKe pabounx MPOrpaMM M Y4eOHBIX METOAMYECKUX KOMITJIEKCOB TUCIUIUINH
cojepkaHueM y4yeOHOW mucuuiuinHbl. [lpu ompeneneHuu cojepkaHus CaMOCTOSTENBHONW paloThI
CTYJIEHTOB CJEAyeT YYHUTBIBaTh UX YPOBEHb CaMOCTOSITEILHOCTH U TpeOOBaHUS K YPOBHIO
CaMOCTOSITEIbHOCTH BBIITYCKHUKOB JJISi TOTO, YTOOBI 3a Mepuoj] oOyueHHs HCKOMBIH YpPOBEHb ObLI
nocTUrHyT. Tak, y/ienbHbIN Bec caMOCTOSTENIbHON padoThl pH 00yYEHUH B O4YHOI (hopMe COCTaBIsET 10
50% oT KoJIMuYeCTBa ayJUTOPHBIX YacOB, OTBEJAEHHBIX HAa M3Y4YCHUE MUCLUUIUIMHBI, B 3a0UHOU (opme -
KOJIMYECTBO YacOB, OTBE/IEHHBIX HA OCBOCHHE JUCIHUILIMHBL, yBeauuuBaeTcs 10 90%.



CamocTosiTenbHass paboTa ompenensieTcs Kak HWHIWBUAYyalbHAs WIM KOJJICKTUBHAS ydeOHas
JeSITeNIbHOCTb, OCYIIECTBIsieMas 0€3 HeIOCPEICTBEHHOTO PYKOBOJCTBA Ie/larora, HO MO €ro 3aJaHusM U
MOJ1 €r0 KOHTPOJIEM.

CamocrosiTennbHast ~ pabota — 3TO  T[O3HaBarelbHas  ydyeOHas  JEATEIbHOCTh,  KOTJa
MOCJIEIOBATEIbHOCTh MBIIIJIEHUSI CTYACHTA, €0 YMCTBEHHBIX M MPAKTUYECKUX OMEpalMid U JEUCTBUI
3aBUCUT W OIpejaenseTcss caMuM cTylaeHToM. CamocrosiTenibHas paboTa CTYIEHTOB CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAaHHOCTH, TBOPYECKOTO TOJXO0Ja K
pemieHuio mpodsieM yueOHOro MW MpoEeCCHOHAIBHOTO YPOBHS, YTO B WUTOTE€ MPHBOAUT K Pa3BUTHIO
HaBbIKA CAMOCTOSITEILHOTO TUIAHUPOBAHUS U PeaN3aluU JesTeIbHOCTH.

[lenpr0o  camMoOCTOATENBHOM  pabOTBI  CTYACHTOB  SIBIIICTCS ~ OBJIAJICHHUE  HEOOXOIMMBIMU
KOMIIETCHLIUSIMU TI0 CBOEMY HAIPABJICHUIO TOJTOTOBKH, OMBITOM TBOPUYECKOW M MCCIEI0BATEIbCKOMN
JEeSITeIbHOCTH.

Ha ocHOBaHMY KOMIIETEHTHOCTHOT'O MOIX0/a K pealn3ainu mpodecCHoHaTbHBIX 00pa30oBaTeNbHBIX
porpamm, BUIaMU 3aJIaHUuN JJIsl CAMOCTOSTEIILHON paOOThI SBIISTFOTCSI:

- 01 0671a0eHUsl 3HAHUAMU: YTeHHe TekcTa (yuyeOHMKa, MEePBOMCTOYHUKA, TOTOTHUTEIHHOU
JUTEpaTyphl), COCTaBJICHHE IUIaHA TEKCTa, Tpaduveckoe U300paKeHHe CTPYKTYphl TEKCTa,
KOHCIIEKTUPOBAHHE TEKCTA, BBIMMMCKA U3 TEKCTA, padoTa CO CIIOBAPSMHU M CITPABOYHUKAMH, O3HAKOMIICHHE
C HOpPMATHBHBIMHU JIOKyMEHTaMH, Yy4eOHO-UCCIIeJIOBaTeNbCKass padoTa, WCIOIB30BAHUE ayquo- |
BHJICO3AMUCEH, KOMITBIOTEPHON TEXHUKU U MH(GOPMAIIMOHHO- TEJIEKOMMYHHUKAIIMOHHON cetn VIHTepHeT n
Ap.

- 0J1A1 3aKpenjieHus U cucmemamu3ayuu 3HaHutl: pabota ¢ KOHCIIEKTOM JIEKIIHH, 00paboTKa TeKCTa
(yueOHMKa, IEPBOMCTOYHHKA, TOTIOJHUTEIBHOMN JINTEpaTyphl, ayTMO U BUICO3AIUCEI ), TOBTOpHAs paboTa
Ha/l y4eOHBIM MaTepUAIOM, COCTABIICHUE TUIaHA, COCTABICHUE TAOJIUIl JJI CHCTEMAaTU3alluu Y4eOHOTO
MaTepuaia, OTBET Ha KOHTPOJbHBIE BOIPOCHI, 3alI0JHEHUE paboueit TeTpaau, aHaIuTHIeCKas 00paboTka
TeKkcTa (aHHOTUPOBAaHME, PEIEH3UPOBaHUE, pedepUpPOBAHHE, KOHCICKT-aHAIM3 U JIp.), 3aBEpPIICHHE
ayJUTOPHBIX MPAKTUYECKUX paboT W odopmieHHe OTYETOB TO HUM, TOATOTOBKA MYJIbTHMEIHA
COOOULICHUI/IOKIAIOB K BBICTYIUIGHHIO Ha ceMuHape (KOH(EpeHINH), MaTepuanoB-Ipe3eHTALNH,
NoJroToBKa pedepara, cocrapinenue ouomorpadun, TeMaTHUYECKUX KPOCCBOPIOB, TECTUPOBAHUE U JIP.

- 01 ¢hopmuposanus ymeHuil: PEIICHUE 3amad W YOpaKHEHUH 1Mo oO0pasily, pelieHue
BapUATHBHBIX 3a/1a4, BBIMOJIHCHHE YEPTEkKEH, CXeM, BBIMOJTHEHHE pacdeToB (Tpaduueckux pabdoT),
peIlICHHEe CUTYalMOHHBIX (MPO(ECCHOHABLHBIX) 3a/1a4, MOJTOTOBKA K JEJIOBBIM UTpaM, IPOCKTHPOBAHUE
U MOJICIIMPOBAHKE PA3HBIX BHJIOB M KOMIIOHEHTOB MPOQPECCHOHAIBHON ACSITETbHOCTH, PeQIIeKCHBHBIN
aHaJn3 MPOQECCHOHANBHBIX YMEHHUH C UCIIOJIb30BAaHUEM ayTHO- U BUJCOTEXHUKH H JIP.

CaMocTosiTenbHass padoTa MOXKET OCYIISCTBIATHCS WHAWBHIYAILHO WU TPYMIIAMHA CTYJICHTOB B
3aBHCUMOCTH OT IIeJId, 00beMa, KOHKPETHONH TEMAaTUKU CaMOCTOSTEIBHOW pabOThl, YPOBHS CIOKHOCTH,
YPOBHSI YMEHHI CTYJICHTOB.

KOHTpOJIb pe3yIbTaTOB CAMOCTOSTEILHONW pa0OThI CTYIEHTOB MOXET OCYIIECTBISITHCS B MPEIEIax
BPEMCHH, OTBEJCHHOTO Ha O00s3aTelbHBIC y4YeOHBIC 3aHATHS M0 JUCHUIUIMHE W BHEAYJIUTOPHYIO
CaMOCTOSITEIIbHYI0 pabOTy CTYIEHTOB IO JAMCIUILUIMHE, MOXKET MPOXOAHWTh B MHUCbMEHHOMW, YCTHOW WIIH
CMEIIaHHOH (opme.

CamocrosTenbHas paboTa MPOBOAUTCS B BUJIC YIPAKHCHUH NMPH M3YYCHWH HOBOTO MaTepHala,
VOPaXHCHUH B TIPOIECCEe 3aKPETUICHUS W TMOBTOPCHHSI, YIPAKHEHUN TPOBEPOUYHBIX M KOHTPOJIBHBIX
paboT, a TakXke JUIsT CAMOKOHTPOJISL.

JU1st opraHu3aIyy cCaMoCTOSATENIbHONW PabOThl HEOOXOIUMBI CIIEAYIOUINE yCIOBHS:

1. TOTOBHOCTD CTYACHTOB K CAMOCTOATCIIbHOMY TPYAY,
2. HaJIM4ue U JOCTYITHOCTb H606XO,I[I/IMOFO yqe6H0—MeToz[quc1<oro H CIIPAaBOYHOI'O MaTCpHraa,
3 . KOHCYJIbTalUOHHAs IOMOIIb.

CamocrosaTenbHas paboTa MOXET MPOXOJIUTh B JIEKIIHOHHOM KaOWHETe, KOMIIBIOTEPHOM 3aje,
6ubnunoreke, foMa. CamocrosiTesnibHas paboTa crocoOCTBYeT (POPMUPOBAHUIO KOMIETEHLIUN, TPEHUPYET
BOJIIO, BOCITUTHIBAET pab0TOCIIOCOOHOCTh, BHUMAHUE, TUCIUIUIMHY U OTBETCTBEHHOCTb.

4



1 O0mas xapaKkTepuCTHKA CAMOCTOSITeIbHOI padoThI CTyIeHTa NPH H3y4YeHUH THCHUTIIHHBI

HuctumnnuHa «3OHEpro- W pecypcocOeperarwne TEeXHOJIOTHI» OTHOCUTCS K TUCIHUIUIMHAM 4YacTH,
dbopMupyeMOil ydyacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHWA y4yeOHOro miaHa. OHa HampaBjeHa Ha
dbopmupoBanre MNpodeCCHOHATHHBIX KOMIIETEHIINHM, OOYYaloIUXCsl B MPOIIECCE BBIMOJHEHUS pPadoT,
onpeneneHHsix PI'OC BO.

HanmeHoBaHME KOMIETEHLIMIA:

Koa, dopmynuposka

Kon, hbopmynmpoBka HHAUKATOPA

[Inanupyemsie pe3ynbTaThl

KOMIICTCHITUN 00yUYeHUs 10 AUCIUTLINHE
(MonyII0), XapaKTepu3yIolne
3Tarbl QOPMHUPOBAHUS

KOMIICTCHINH, MHIWKATOPOB

IK-1 Cnoco6en | [IK-1 H-1 anamusupyer kadectBo | [loporoBslii ypoBeHb

OpraHu30BaTh KOHTPOJIb | CBIPbs u MaTEepUAJIOB, | TIOHUMAET

KadyecTBa MPOAYKIIMH Ha | Moy(}HaOpuKaToB M KOMIUICKTYIOIIHUX | MEPOIPHUATHS 110 ONTHMHU3AINN

BCEX CTausAX | U3EIUN Ha COOTBETCTBHUE | TEXHOJOTUUYECKUX  PEKUMOB

MPOU3BOACTBEHHOTO TpeOOBaHUSIM HOPMAaTUBHOM | XUMHUYECKOTO IIPOU3BO/ICTBA;

rporecca JOKYMEHTAIUH IloBBIIIEHHBIN YPOBEHD

IIOHUMAET

Ha NMpo(ecCHOHATLHOM YPOBHE
MEPONPHUATHS IO ONITUMH3ALUN
TEXHOJIOTUYECKUX  PEKUMOB
IIPOU3BOJCTBA ITPOTYKIIHH;

[IK-1 N/I-2 ocymuiecTBasieT BHEIPEHUE
HOBBIX METOJIOB u CPEICTB
TEXHUYECKOTO KOHTPOJIS

Iloporosslii ypoBeHb
pa3pabarbIBaeT MepONpPHUITHS
1o ONTUMU3ALIUN
TEXHOJIOTMUECKUX  PEXUMOB
XMMHUYECKOTO IPOU3BOICTBA,
IloBBIIEHHBIN YPOBEHD
pa3zpabarbiBaeT MEpONPUSATHS
Ha NMpo(ecCHOHATLHOM YPOBHE
1o ONTUMU3ALIUN
TEXHOJIOTMUECKUX  PEXKUMOB
XMMHUYECKOTO IPOU3BOICTBA;

IIK-1 na-3 OCYIIIECTBJISIET
IPOBCACHUC UCOBITAHUN HOBBIX U
MO/IEpPHU3UPOBAHHBIX o0pa31os
MPOAYKIAU

IToporoBblii ypoBeHb
IIPUMEHSET

METO/IbI pa3paboTKu
MCPOIIPUATHUSA 110 OINITUMHU3ALIUN
TEXHOJIOTMYECKUX  PEKUMOB
XUMHUYECKOTO MTPOU3BOCTBA;
IToBbIIEHHBIH YPOBEHb

paspabarsiBaeT
po¢eCCHOHAITBHO METO/IbI
pa3paboTKU MEpONpHATUS IO
ONITUMHU3AIHH
TEXHOJIOTHYCCKUX PECIKUMOB

XUMHYECKOT'O IMTPOMU3BOACTBA




B pamkax kypca TUCIUIUTUHBI « DHEPTO- U pecypcocOeperaronue TEXHOJIOTHI» CaMOCTOsTeNbHAs
paboTa CTyZCHTOB HAaXOAUT aKTUBHOE MIPUMEHEHHUE U BKIIFOYAET B C€0s1 pa3IUIHBIC BUJIBI ACATEIHBHOCTH:
- MOJATOTOBKA K MPAaKTUYECKUM 3aHSATHUAM, B TOM dYHcle padoTa ¢ METOAMYECKUMHU YKa3aHUSMU,
CpeJICTBAMHU MacCOBOH HH(OpMAIIHH;

- MOATOTOBKA K JIEKIIMSIM, B TOM YHCJIE CAMOCTOSITENIbHOE yTiyOJeHHOE H3yUYeHHE TEOPETHUECKOTO
Kypca 10 peKOMEHI0BaHHOH JIUTEpaType;
- MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAlUH.

Lenb camocToATeNbHON PabOTHI CTYJEHTA MPH MOATOTOBKE K JICKIIUSIM 3aKII0YaeTCs B MOJTYYSHUN
HOBBIX 3HAHWH, MPHUOOPETEHHBIX NPU OOJIee TITyOOKOM U3YYCHUHU JTUTEPATYPhI IO TUCIUTLIAHE.

3amaun:

— nopaboTKa U MOBTOPEHUE KOHCIIEKTOB JICKIIUH;

— OCMBICJICHUE COJIEP>KaHUS JIEKIIHH, JTJOTHUECKON CTPYKTYpPHhI, BEIBOJIOB.

Ilenp camocTOsATENBHOM pabOTHl CTYyACGHTAa TPU TOJATOTOBKE K TPAKTHUYECKUM 3aHATHIM
3aKJIFOYAeTCsl B YIUIyOJICHWH, PACIIUPCHHUHU, JCTATM3UPOBAHWU 3HAHWM, IMOJNYYCHHBIX Ha JICKIUAX B
00061eHHON hopme.

3anaum:

— Pa3BHUTh CIIOCOOHOCTh MPUMEHSTH MOJTYUYCHHBIC 3HAHUS Ha MPAKTHKE MPH PEIICHHH KOHKPETHBIX
3ajad;

— MPOBEPHUTH 3HAHHS CTYJCHTOB, MOJYYCHHBIC HA JICKIMAX M TPU CAMOCTOSITCIHHOM HM3YYCHUHU
JTUTEPaTYPBHI.

Ilenp camocTOSTENEHON pabOTBI CTYJCHTa TPHU TIOATOTOBKE K JK3aMEHY 3aKI04yacTcs B
MOBTOPEHHH Y 3aKPETVICHUN BCETO M3YYEHHOTO MaTepHala.

3amaun:

— HAy4YHThCSA AHAJIM3UPOBATH M CHCTEMATHU3WPOBATh BCE 3HAHWSA, HAKOIUICHHBIC TPH H3yYCHUH
IPOrpaMMHOr0 MaTepuaia: JaHHble Y4YeOHUKa, 3aluCcH JIEKIMH, 3aMETKH, CJIeJaHHbIE BO BpeMs
KOHCYJIbTAIlM W TPAKTHUCCKUX 3aHATHIA.

2 Ilnan-rpaduk BBINOJIHEHHSI CAMOCTOSITEILHOM PadoThI
Tabmuma 1 — Buapl caMocTosiTenbHON paboThI 1711 0O9HOH (HhOPMBI 00YUEHUS

Konsr CpenctBa u O0BeM 4acoB, B TOM YHCJIIE
peanu3yemsl TEXHOJIOTHH CPC KonTakTH Bcero
X B OIICHKHU ast pabora
KOMITETEHIIH U] IeSITeIbHOCTH c
. CTYJICHTOB
i, pernojaBa
UHANKATOpa( TeJIeM
OB)
Ounast popma 0OydeHHs
4 cemecTtp
IIK-1 UJ-1 IToaroroBka k Koncmexr, 2,565 0,135 2,7
[IK-1 U-2 | mpakTUYECKOMY cobecenoBanu
IIK-1 U1-3 3aHSITHIO e
IK-2 UJI-1 CamocTosTeIbHOe KoHcrmekr, 100,03 5,265 105,3
IK-2 U/1-2 | uzyueHue JIuTeparypsl | codece10BaHu 5
IK-2 NU1-3 e
IloaroroBka k Bomnpocsr k 39 1,5 40,5
JK3aMEHY 9K3aMEHY
Wroro 3a 4 cemectp 141,6 6,9 108/40,5




3 KOHTpOJILHLIe TOYKH U BUABbI OTYETHOCTHU 110 HUM

B pamkax peTHHIOBOI CUCTEMBI YCIIEBAEMOCTh CTYICHTOB I10 Ka)KJ0M JMCIMIUIMHE OLICHUBAECTCS
B XOJI€ TEKYLIEr0 KOHTPOJIA U MPOMEKYTOYHON aTTECTALUU.

4 OnucaHue NOKa3aTeJieil U KpUTEepUEB OlleHMBAaHMSI KOMIIETeHIUI Ha pa3/IMYHBIX 3Tanax
UX GOpMHUPOBAHHUS, ONNMCAHUE IIKAJI OLleHUBAHUSA

YpoBHU Heckpuntopsl
cpopMHpOBaHHOCTH MuHHUMaBHBIN .
KOMIIETCHIM(1H), YPOBEHb He MunnmasIb b N Beicokuii
WHHKaTOpa (OB) HoCTHTHYT YPOBEHB Cpenuuii ypoBeHb ———
(Hey10BIeTBOpHT (YI1OBIETBOPUTEIHHO (xoporro) (oTmHuHO)
€JIBHO) 4 banna 5 6aiioB
2 Oamna 3 banna
Komnemenyus: I1K-1 Cnocoben opeanuzogams KOHMpPOIb Ka4ecmea npoOyKYuU Ha 8cex Cmaousix
NPOU3800CMEEHHO20 npoyecca
[IK-1 N/J-1 | He noHumaer HE B JOCTAaTOYHOM | IOHUMAET IMOHUMAET
aQHAIM3UPYET KauyeCTBO | MEPONPHUSTHS MO | O0beME MOHUMAET | MEPOIPHUATHS TIO Ha
CBIpbSI M MAaTepUaloB, | ONTUMHU3ALNHI MEpONPUSITHS TIO ONTUMHU3ALUN npodeccuona
nory(abpukaron U | TEXHOJIOTUYECKHU | ONTUMH3ALINI TEXHOJIOTUYECKUX | JJbHOM
KOMILIEKTYFOIINX X PEKHUMOB TEXHOJIOTUYECKUX | PEKUMOB YPOBHE
15631 (0112171 Ha | XUMHUYECKOrO PEKUMOB XUMHUYECKOTO MEPOTIPUSITHS
COOTBETCTBHUE MIPOU3BOJICTBA; XUMHYECKOTO IIPOU3BOJICTBA; o
TpeOOBaAHUAM MPOMU3BOJICTBA; ONTUMH3ALINHI
HOPMaTUBHOMN TEXHOJIOTHYE
JIOKYMEHTaIlUH CKHX
PEXKUMOB
MIPOU3BOJICTB
a IPOAYKIIUU;
ITK-1 NN-2 | me HE B JOCTaTOYHOM | pa3pabaTbiBaeT paspabaTbiBa
OCYILIECTBIISIET paszpabareiBaeT | oObeMe MEPOIPUATHS 10 eT
BHEJIpEHUE HOBBIX | MEPONPUATHUS IO | pa3pabaTbIBacT ONTHUMH3aLUH MEpONPHUSITHS
METOJIOB U  CPEACTB | ONTUMHU3ALUH MEPOIPUATHS 10 TEXHOJIOTMUECKUX | Ha
TEXHUYECKOTO TEXHOJIOTUYECKH | ONITUMM3ALUN PEKUMOB npodeccruona
KOHTPOJIA X PEKHUMOB TEXHOJIOTUYECKUX | XUMUYECKOTO JIBHOM
XUMHUYECKOTO PEXKUMOB MIPOU3BO/ICTBA; YPOBHE 1O
MIPOU3BOJCTBA; XUMHYECKOTO ONTUMU3ALUU
MIPOU3BOCTBA; TEXHOJIOTHYE
CKHX
PEXKUMOB
XUMHYECKOTO
IIPOU3BOJICTB
a;
IK-1 N/I-3 | He npumeHseT HE B JIOCTATOYHOM | IIPUMEHSIET paspabaThiBa
OCYILECTBIISIET METOJIbI o0BEME MPUMEHSIET | METOIBI eT
MIPOBE/ICHHE pa3paboTku METO/bI pa3paboTKku npodeccruona
WCIBITAHUN HOBBIX U | MEPOIPHUATHS 1O | pa3pabOTKu MEPOIPUATHS 10 JIbHO METO/IbI
MOJEPHU3UPOBAHHBIX ONTUMU3ALNH MEpONPHUATHS IO ONTHUMU3ALUU pa3paboTKu
00pa3IoB MPOAYKIUU TEXHOJIOTHUYECKU | ONTHUMU3ALUU TEXHOJIOTHUECKUX | MEPOIPUSITHS
X PEKUMOB TEXHOJIOTUYECKUX | PEKUMOB o
XUMHYECKOTO pEKUMOB XUMHYECKOTO ONTUMH3ALINHU
IIPOU3BOJCTBA XUMHUYECKOTO IIPOU3BOJCTBA TEXHOJIOTHYE
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MPOU3BOACTBA CKHUX
PEKUMOB
XUMHUYECKOTO
MPOU3BOJICTB
a
5 TemaTuvecknil NJIAH JUCHUTIIAHBI
Ne | Pazmen (tema) | Peammsyembie KonTakTHast paboTa oOydaronuxcs ¢ CamocrosT
JUCIIUITIIINHBI KOMIICTCHIINH, mpenojaaBaTcjicM, 4aCoB CJIbHas
WHANKATOPbI pabora,
Y L N 4acoB
: : 2 =
2 8% | 52 | E£¢
= g g g o A
5 g g g2 E 5
= 28 S = 22
o < — o
= = 7
Ounasi popma o00yueHus
4 cemecTp
1 I'mobammzanu | I[TK-1 U/I-1
s [K-1 U1-2
pecypcosnep | IIK-1 U/I-3
rocoepexenu | [TK-2 UJI-1 6 3 16
U [K-2 U1-2
pecypcHble MK-2 1J1-3
aJbTEPHATHUB
bl
2 TexHuko-
TEXHOJIOTUYE
CKHe
CHoCcOOBI U 18 10,5 36
cpeacTBa
pecypcosHep
rocoepexeHun
i
3 Menemxment
pecypcosHep 3 36
rocoepexeHun
Ei
HTOI'O 3a 27 13,5 108
ceMectp

IMpuctymas k paboTte, KaXblii CTyICHT J0JIKEH MPUHAMATH BO BHUMAHUE CJICTYIOIIHE TIOJIOKCHHUS.

HuctunnuHa (MOIyJb) MOCTPOCHA MO TEMATUYECKOMY MPUHIUIY, Kaxaas Tema MpeACTaBIIsIeT
c000i1 JTOrH4ecKH 3aBEePIICHHBIN pa3er.

HCKHI/IOHHLII\/JI MaTepural MOCBAIICH paCCMOTPCHUIO KIIHOYCBBIX, 6330BI)IX HOJIOKEHUN JUCHUITIINHBI
(MOmyJIs) ¥ pa3bsACHEHUIO YU€OHBIX 3aJaHUi, BHIHOCUMBIX HA CAMOCTOSITEIbHYIO PabOTy CTYICHTOB.

[IpakTrdyeckne 3aHATHS TPOBOAATCA C IEJIbI0 3aKPEIUICHHWsT YCBOCHHOH HMH(MOpMAIHH,
NpUOOpETEHHsT HABBIKOB €€ MPHUMEHCHHS MPHU PEIICHUH MPAKTHYECKUX 3a1ad B COOTBETCTBYIOIICH
peIMETHON 00JIacTH.

CamocrosTenbHass  paboTa  CTYIACHTOB  HampaBlieHA HAa  CaMOCTOSTENILHOE  HM3YYCHHUE
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JIOTIOJTHUTEIBHOTO MaTepHalia, MOArOTOBKY K MPAKTUUYECKUM 3aHATUSM, a TAK)KE BBIMOJTHEHUSI BCEX BUJIOB
CaMOCTOSITEIbHON PabOTHI.

Jlyis ycrientHoro 0OCBOGHUS AUCHIUTUIHHBI, HEOOXO0IMMO BBIMIOJTHUTH BCE BUIBI CAMOCTOSITEIHLHON paboTHI,
UCIIOJIB3YSl PEKOMEHIyeMble HCTOUHUKH HH(OPMAIINH.

6. Bonipochl K 3K3aMeHy
Bomnpocsl Kk 3k3ameny

1. Knaccudukanus pecypcoB U UX XapaKTepUCTHKA.

2.CoipbeBble  pecypcbl M 3(PGEKTUBHOCTh HX HcmHonb3oBaHus. [lokazarenu 3¢ ¢eKTUBHOCTH
HCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

3.Bo3o0OHoBsIeMble TOIUIMBHO-9HepreTuueckue pecypesl (TOP). PamuonansHOE MCHONb30BaHUE
TOP.

4.0OcHOBHbIE MTOHATHUS U KJIACCU(DPUKALINS CHIPHSL.

5.Bropuunsle MatepuanbHblie pecypcesl. 6.Bosia 1 BO31yX B XUMHUYECKOW MPOMBIIIJIEHHOCTH.

7.ITpuHIUIBI BBIOOpA SHEPrOPeCypPCoOB It XUMUUECKUX MTPOU3BOJICTB.

8.CucreMbl 3HEpProcHa0X EHHs MPOMBIIUIEHHBIX TPEITPUITUH.

9.Cuctembl cbopa u 00paboTKM HH(}OpMAIMK O pacxoje MaTepHalbHBIX M IHEPreTHUYECKUX
pecypcos.

10.0061mast MoJesib HEProIKOIOTUIECKOTO ayANTa.

11.X¥UMUKO-TEXHOTOTUYECKUI MPOIIECC KaK CUCTEMA.

12.01HOpOAHBIE XUMHUKO-TEXHOJIOTUYECKUE CUCTEMBI.

13.9¢heKTHBHOCTh XUMHKO-TEXHOJIOTHIECKON CHCTEMBI.

14.3Hepro-u pecypcocOepeKeHre U MPOMBIIIICHHAS YKOIOTHSL.

15.B3aumMopeiicTBrEe TPOU3BOACTBA U OKPYKAOIIEH CPEBI.

16.KOHTpOJIb COCTOSIHUS OKPY>KAIOIIEH CPEBI.

17.I1peaenbHO AOMYCTUMBIE KOHIIEHTPAIIMN TIPUMECei B aTMocdepe.

18.9konornueckue npodeMbl XMMUYECKUX IPOU3BOJICTB.

19.I1epepaboTka OTXO0B XMMHUYECKOW MPOMBIIIIIEHHOCTH.

20.OcHOBHbIE IPUHLIUIIBI CO3/IaHMsI 0€30TXOHBIX TPOU3BOJICTB.

21.BropuuHble MaTEpUaIbHbBIE PECYPCHI.

22.OTKpBITBHIE U 3aMKHYTBIE CXEMbI XHMUUYECKOTO IIPOU3BOJICTBA.

23.be30TX0HbIE TPOU3BO/ICTBA.

24.OHepreTU4ecKUii METO/ aHAJIM3a COBEPIIEHCTBA XMMHUKO-TEXHOJIIOTHUECKUX CUCTEM.

25.OHTPONUIHBIN METOJT aHAIN3a COBEPIICHCTBA XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

26.Buapl sKcepruu BELIECTBA U YHEPTHUM.

277.«OpraHu30BaHHas» U «HEOPTraHU30BAHHAS YHEPTUSL.

28.OcHOBHBIE IPUHLIUIIBI YHEPTOCOEPEHKEHHUS.

29.Hamnpasnenus pecypcocOepeKeHus.

30.B3auMoCBs9b HEPrO-U pecypcocOepexeHusl.

31.IIpoueccsl ¢ pekynepanuein MeEXaHUYeCKOM U TEIIOBOM SHEPTHH.

32.MacooOMeHHbIE CONPSKEHHBIE MTPOLECCHI.

33.IIpuHIMI COBMENIEHUATEXHOJIOTMYECKUX MPOIIECCOB.

34.Knaccuduxanus COBMEIICHHBIX MPOLIECCOB.

35.PeakiimoHHO-MacCcOOOMEHHBIE MTPOTIECCHI.

36.PeakiinOHHO-COPOIIMOHHBIN MTPOIIECC.

37.PeakiimoHHO-MeMOpaHHBII TIpOIIecC.

38.0OHeprocOeperarolue TeXHOIOTHH.

39.KomrmiekcHOE MPOM3BOJCTBO aMMHUaKa 1 KapOaMuia.

40.ITokazarenn  3(p(PeKTUBHOCTH  HCHOJB30BAHUS  TOIIMBHO-DHEPIreTHMUYECKHX  PECYpCOB
(mokazarenp JHEpreTUdecKor 3(PGHEeKTUBHOCTH, KOIPHUIIMEHT TOJIE3HOTO WCIOIb30BaHUS JHEPTHUH,
K.ILJA., TOTEPU DHEPruM, IIOJIHASA DHEPrOEMKOCTh MPOMYKIUH, DHEPrOEMKOCTb IPOU3BOJCTBA

NPOAYKIIUHN).



41.060cHoBanue BbIOOpa cbipbs. ChIpbeBas 06a3a i oTpacieil HEOPraHMYECKHX M OPraHUYEeCKUX
IIPOU3BOJICTB.

42.0cHOBHBIE CIOCOOBI MHTETPAILIUU TTPOIIECCOB.

43.I1yT CHUKEHHSI SHEPronoTpeOIeHHs B IPOU3BOJICTBE aMMHUAKa.

44 PanvoHaIbHOE U KOMIUIEKCHOE HCIIOJIb30BaHHUE CHIPbEBBIX pecypcoB. [IpuHIuMMIBI oOorameHus
CBIpPBA.

45.Mcnonp30BaHne BHYTPEHHUX PECYPCOB XMMMUECKUX MNPEANPUATHA. VCTOYHMKM BTOPUYHBIX
JHEPropecypcoB.

46.MarepuanbHbIi U SHEPreTUUECKUI OalaHCHI.

7 Metonnueckne peKOMeHAAIUH 10 U3yYeHHIO TEOPeTHYeCKOro MaTepuaJia

CamocrosaTrenbHas padoTa CTyIEHTa B XOJ€ JEKIHMOHHBIX 3aHATHIl BKIIOYAaET HU3yueHHE
BOIPOCOB TEOPHH, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUYE€HUE B COOTBETCTBUU C pabouell mporpaMMoit
JUCLUIUIMHBI, TPOpadOTKY JEKIHMOHHBIX MAaTepualoB JUIsl TOATOTOBKM K KOHTPOJIO 3HAaHUM Ha
JICKIMOHHBIX 3aHATUSAX (OMPOC) M MOATOTOBKY BOIPOCOB JIi OOCYXACHHS NpU KOHCYJbTallUU C
[IPETIO1aBATEIIEM.

Pabota ¢ nekIMOHHBIM MaTepuajoM He 3aBeplIaeTcs Mo OKOHYaHuU jekiuu. Ha 2 yaca nexuuun
HE00XO0IMMO 3aTPaTUTh OKOJIO Yaca Ha paboTy ¢ KOHCHEKTOM. 3a 3TO BpeMEeHsI He00X0AUMO NepeunuTaTh
3aIMCH, ITONOJHUTh UX JAHHBIMH, KOTOPBIE YAAIOCH 3alIOMHUTh U3 PEYM IIPEMNOIaBaTels, HO HE yAAIOCh
3anucarb. PaboTast ¢ KOHCIIEKTOM, HYKHO OTMETHTb HEMOHATHBIE BOMPOCHI JJIsl BBIACHEHHS KOTOpBIE Y
IIpenoiaBaresns Ha KOHCylabTauuu. OTAENBHO CeAyeT BBIIACINUTh CBS3aHHBIE C TEMOM JIEKIMU BOIIPOCHI,
KOTOpBbIE MTPEeroiaBaTellb HOPYUIHII MpopadoTaTh CaMOCTOSTEIBHO.

AKTHUBHO TMpopabOTaHHBIH B TEUEHHUE CEMECTpa KOHCIEKT JIEKIUH B JalbHEWUIIEM CIYXHUT
OCHOBOM JJIsl IIOJATOTOBKH K DK3aMEHY.

Bormpocs! 1u1st caMOCTOATENRHOTO N3YYEHUS ITPEACTABICHBI B II. 5.

CamocrosarenbHas paboTra B XoJ€ NMPAaKTHYECKHX DPAa0OT BKIIIOYAET BBINOJIHEHUE 3aJaHUN K
MPAaKTUYECKUM 3aHATUSM, B YAaCTHOCTH PEIICHHE 3a4ad pPa3jIu4yHOrO0 YPOBHS CIIOXKHOCTH. 3aladu
NPUBEICHBI B METOJMUYECKUX YKa3aHUAX K MPAKTHUECKUM 3aHATHAM U (POHIAX OIICHOUHBIX CPEJICTB.

3Hasi TeMy MNPAKTUYECKOTO 3aHATHS, HEOOXOIMMO TOTOBUTHCS K HeMy 3abimaroBpemMeHHO. [l
3¢ (GEeKTUBHON MOATOTOBKH K MPAKTUYECKOMY 3aHATHIO HEOOXOAUMO UMETh METOAMYECKOE PYKOBOJICTBO
K IPaKTUYECKUM paboTaMm.

Kputepuu onieHHBaHUS MPaKTHUYECKUX 3aHATUN NPEICTABICHBI B (JOH/IE OLEHOYHBIX CPEJCTB.

IIpu poBepKe MPAaKTUYECKOrO 3aJaHus, OLEHUBAIOTCS: MOCIEI0BATEIbHOCTh U PALIMOHAIBLHOCTD
U3JI0KEHUS] MaTepuana; IOJHOTAa M JOCTaTOYHbIH OOBEM OTBETa; HAyYHOCTh B ONEPHUPOBAHUU
OCHOBHBIMM IIOHATHUAMM; UCIIOJIB30BAHUE U U3YUYCHUE JONOJHUTEIBHBIX JIUTEPATYPHBIX UCTOUHUKOB.

8 MeToguyecKue peKOMeH/JalMM [0 OPraHUu3any CaMOCTOSATE/IbHON padoThI
CTy[L€HTOB

CamocrosiTenbHas padoTa SBISIETCS OJHUM U3 BUIOB YUEOHOU NEesSTENIbHOCTH 00yYaromuXcs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U OPTaHW30BAaHHOCTH, TBOPUYECKOTO
MOJIX0/1a K PEUICHHUIO TPOo0JIeM yueOHOTo U MPOo(ECCHOHATHLHOTO YPOBHSI.

AynutopHasi caMmocTosATeNbHass paboTa MO Y4eOHOM IUCHUIUIMHE OCYIIECTBISETCS Ha
y4e0HBIX 3aHATHUIX MOJI HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOIABATEINS U IO €T0 3aIaHUIO.

BueaynuropHas camocTosATenbHasi paboTa BBINOIHIETCS 110 33JaHUI0 MpenogaBaTess 06e3 ero
HEMOCPEJACTBEHHOTO YUaCTHSI.

Bunpl 3amanuii 171 BHEayJUTOPHON CaMOCTOSATEIbHON pabOThl, MX COACpP)KAHUE U XapaKTep
MOTYT UMETh BapUaTUBHBIA U Tud(dHepeHIMPOBAHHBINA XapaKTep, YIUTHIBAThH CIICU(UKY HU3ydaeMOi
y4eOHOM AUCITUTUIMHBI, HHANBUy JIbHBIE OCOOEHHOCTH 00YJarOIIerocs.
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KoHTposb camocToATenbHOM paboThl U OLIEHKA €€ Pe3ysIbTaTOB OPraHU3yeTcs Kak eAMHCTBO
IBYX (dopM:

1. caMOKOHTPOJIL K camMOOLIEHKA 00YYArOIIErOCS;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI MPETOIaBATEIS.

9 MeToau4yecKHe peKOMEeHJalM1 IPH pa6oTe HajJ KOHCIIEKTOM BO BpeMs
NpoBeJeHUs JIEKIUN

B xozie neknMoHHBIX 3aHATUN BECTH KOHCIIEKTHpOBaHME ydeOHOro martepuaina. Obpamarh
BHHMaHUE Ha KaTeropuu, GopMyJIMPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX WIIM UHBIX SBJICHUN U
IIPOLIECCOB, HAYYHBbIE BBIBOJBl U IPAKTHUYECKUE PEKOMEHIAIUHU, IOJIOKUTEIbHBIA OIBIT B
OpaTOpPCKOM HCKyccTBe. JKenareapbHO OCTaBUTh B pa0OUYMX KOHCIEKTaxX MOJjsl, Ha KOTOPBIX AeNaTh
MIOMETKH U3 PEKOMEHJOBAaHHOM JINTEPATYyphl, JOMOJHIIONME MaTeprall NPOCIYIIaHHOM JIeKIuH, a
TaKXKe MOJAYEepKUBarole 0co0y0 BaXXKHOCTh T€X WM MHBIX TEOPETHUECKUX IOJIOKEHUN. 3a1aBaTh
MIPENOIaBATENI0 YTOYHSIONIME BOMPOCHI C LENbIO YACHEHHS TEOPETUYECKHUX TIOJOKEHUM,
pa3pelieHus: CIOPHBIX CUTYaIUi.

B xome moAroToBKM K CEMHMHApaM HM3yYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMHTHCS C
JIOTIOJTHUTENBHON JIUTEPATYpPOl, HOBBIMU IyOJUKALMSAMU B NMEPUOJUYECKUX M3JIAHUAX: JKypHaJax,
razetax u T.J. llpu 5TOM yuecTb peKOMEHIAIMM TpenojaBareiss U TpeOoBaHMs Y4eOHOM
nporpammel. JlopaOaTeiBaTh CBOMl KOHCIEKT JIEKIIMM, JA€jas B HEM COOTBETCTBYIOIIME 3aIUCH U3
JUTEpaTyphl, PEKOMEHJOBAHHON MpernojaBaTeieM M MPEeIyCMOTPEHHOH y4eOHOW IporpaMMoi.
[ToaroToBUTH TE3UCHI AJIS BBHICTYIUIEHUH 1O BCEM Y4eOHBIM BOIPOCAM, BBIHOCUMBIM Ha CEMHUHap.
['oToBsICH K AOKIaAy WK pedepaTuBHOMY COOOIICHUIO, 00paIIaThCs 3a METOAUYECKOM MTOMOIIBIO K
npenoaasarento. CoCTaBUThH IIAH-KOHCIEKT CBOETO BHICTYIUIEHUA. [IpogyMaTs nmpuMepsl ¢ LEenbio
oOecrieueHHs TECHOW CBSA3M HM3y4aeMOW TEOpUM C peallbHOM >Ku3Hbl0. CBOEBpEeMEHHOE U
Ka4eCTBEHHOE BBITIOJTHEHUE CAaMOCTOSTENLHONW paboThl Oazupyercs Ha COOJIOJCHUH HACTOSIIMX
pPEKOMEHJAMi U U3YYEHUU PEKOMEHJIOBaHHOM nuTeparypbl. CTyAEHT MOXKET JOIMOJHUTH CIHUCOK
UCIIOJIb30BAaHHOW JIMTEpPaTypbl COBPEMEHHBIMH HCTOYHMKAMH, HE INPEJCTABICHHBIMM B CIIHCKE
PEKOMEHIOBAaHHOU JHUTEpaTyphl, U B JaJIbHEHUIIEM HCIOIb30BaTh COOCTBEHHBIE MOATOTOBICHHBIC
y4eOHble MaTepraibl IPU HalTUCAaHUH padoT.

10 MeToanuyeckue PEKOMEHAall M IO MMOATO0TOBKE K IPAKTHYE€CKHUM 3aHATHAM

[IpakTudeckoe 3aHATHE — OJWUH M3 caMbIX 3()P()EKTUBHBIX BHUJIOB Y4YEOHBIX 3aHATHH, Ha
KOTOPBIX CTYIEHTHI ydaTcs TBOPUYECKU pabOoTaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOIO MO3ULUIO,
NpaBWIBHO U JOXOAYMBO HM3JIaraTb CBOM MBICIU Tepen ayauropueil. OCHOBHOE B MOATOTOBKE U
MIPOBEJICHUHN TMPAKTUYECKUX 3aHSATHH — 3TO CAMOCTOSITENbHAs paboTa CTyACHTa HaJa H3YYCHHEM
TeMmbl. CTyJIeHT 00s3aH TOYHO 3HATh IJIaH 3aHATUS JM00 KOHKpETHOE 3a7aHue K Hemy. Ha 3ansaTuu
00CYXIar0TCsl y3J70BBIE BOIMPOCHI TEMBI, OJTHAKO TaM MOTYT OBITh M TaKHe, KOTOpbIC HE OBLIN
peaMETOM PAacCMOTPEHHUs Ha JIEKIMHU. MOryT OBITh M CIIEIMaIbHbIC 3a1aHUsI K TOM WM HHOU TeMe.

l'oToBUTBCS K mpakTHUecKoi pabore cremayer 3apaHee. HeoOXommmMo BHUMATEIHHO
O3HAKOMHUTBbCS C IUIAHOM M JPYT'MMH MaTepuallaMH, YSCHHUTb BOIIPOCHI, BBIHOCHMBIC Ha
oOcyxJaeHne. 3aTeM HYXHO I[0J00paTh JuUTEeparypy U JApyroil HEOOXOAMMBIN, B T.4.
pPEKOMEHI0BaHHbIN, MaTepuai (depe3 OMONIMOTEKy, yueOHO-METOIUYeCKUi KaOMHET KadeIpbl u
np.). Ho mpesxne Bcero, ciemxyer oOpaTUThCs K CBOMM KOHCIIEKTaM JICKIIMH U COOTBETCTBYIOIIEMY
pa3zaeny ydeOHHKa. M3yueHne BceX HCTOYHUKOB JOJHKHO UATH IOJ YIJIOM 3pEHHsI IOUCKA OTBETOB
Ha BBIHOCHUMBIC Ha IMPAKTUKO-OPUCHTUPOBAHHBIC 3aHATHA BOIIPOCHI.

3aBepIIaroIMi 3Tar MOJATOTOBKH K 3aHATHAM COCTOMT B BBINOJHEHUH HHIUBUIYaTbHBIX
3a/1aHUMN.

B ciydae npormycka 3aHSTHSL CTYACHT 00s13aH MOATOTOBUTH MaTepHaj U OTYUTATHCS 110 HEMY
mepes] TperojaBaTelieM B OOYCIOBICHHOE BpeMs. MOoKeT OBITh MPEUIOKEHO OTICTbHBIM
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OakamaBpaMm, BBUIY WX clnaboi TOArOTOBKH, Ooyiee TIyOOKO OCBOUTH MaTrepual W TPUNUTH Ha
WHIWBHIyaTbHOE coOece0BaHUE.

CTyzneHT He OMyCKaeTCsl K MPOMEXKYTOYHON aTTeCTAIlNH, €CIIA Y HEro €CTh 3a/I0JKEHHOCTh
10 MPAKTUYECKUM paboTaM.
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