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BBenenne

Meronnyeckne yKa3aHUS COCTAaBJICHbI HAa COBPEMEHHOM HAyyHOM YpPOBHE U
paccuMTaHbl Ha CTyAEHTOB, No HampasieHuto 15.03.02 TexHonormueckue MaIIWHBI U
obopynoBaHue

ITocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMUECKOH CTPYKTYpE €€ IPOXOXKIACHHUS.
[IpennaraeMbple METOAMYECKHE YKa3aHMsS COJEP)KAaT MaTepual, KOTOPbIM PEKOMEHIYyeTcs
MCIIOJIb30BaTh CTYAEHTAM IIPH MOATOTOBKE K IPAKTUUECKUM 3aHSTHSM.

JInis IOATOTOBKU K IMPAKTUYECKUM 3aHATHSAM CTYIEHT JOJKEH M3Y4YUTh MaTepHal 1o
COOTBETCTBYIOLIEH TeMe, UCIOJIb3Yysl OCHOBHYIO U JIONOJHHUTEIBHYIO JIUTEPATypy, a TaKxke
UCTIONB3Ys nepuoandeckue nznaanus CMU.



TEMA 1. I'VIOBAJIM3ALIUA PECYPCOOHEPI'OCBEPEXKEHUA U
PECYPCHBIE AJIbTEPHATHUBBI.

IIpakTnueckoe 3anaTHe 1. CymHOCTH M 3HAYEeHHe pecypcocOepekeHus: B

COBPEMECHHBIX YCJIOBUSAX OcHoOBHbBIE IOHATHS.
]_le.]]b 3aHATUA: U3YUYUTHh TCOPETUIYCCKUEC ITOJIOKCHUS 110 TEME 3aHATHUA.

TeopeTuyeckas 4acTb

OKOHOMUYECKMH TOTEHLHMAl — 3TO KaTeropus, MO3BOJIONIas Haubojee TOJIHO
ONPENICIUTh BCIO COBOKYMHOCTb JKOHOMHYECKHX BO3MOYKHOCTEH KOHKPETHOrO OOBEKTa
(peruoHa, mpeanpusTUs).

Martepuanbasle pecypchbl — COBOKYNHOCTb IPEIMETOB TPyJa, KOTOPBIE YYacTBYIOT B
npoliecce MpoU3BOACTBA (CBIPbE, MaTEpUabl, TOILIUBO, YHEPT U, MOIy()aOpUKaThI U T.I1.).

PanmonanpHOE HMCIOJIB30BaHME MATEPUAIBHBIX PECYPCOB — 3TO KadyeCTBEHHAas
XapaKTEpUCTHKA UX MOTPeOIeHNs Ha pa3yMHOM ypoBHe. «PallnoHanbHO HCIIOIB30BaTh» — 3TO
TaK Pacxo[0BaTh MaTe€pHUaIbHBIE PECYPChI, YTOOBI MPOU3BENEHHBIE 3aTPaThl 0OECTIeUUIIN Obl
MaKCUMaJIbHBIN pe3yibTarT.

OKOHOMHSL MaT€pUaIbHBIX PECYpCOB — TIOBBIIICHHE YPOBHA HUX  IIOJIE3HOTO
MCIIOJIb30BaHUs, BBIPAXKAIOIIEECs B CHUKEHUM YAEIBHOTO Pacxoja MaTepUaloB HA €AUHUILY
NOTPEOUTENBCKOTO CBOWCTBA BBIITYCKA€MOW MPOAYKIMM MPHU MOBBIIEHUH WIM COXPaHEHUU
KauecTBa U TEXHUYECKOIO YPOBHS MPOAYKLINN

Pexum 9SKkoHOMMM — 3TO  COBOKYNIHOCTb  OpPraHU3allMOHHBIX, TEXHUYECKUX,
HKOHOMHUYECKUX, BOCIIUTATEIbHBIX M JPYTUX MEPONPUSATHI, HANPaBICHHBIX Ha OEpeKHOE U
palMOHAIbHOE UCIOJIb30BaHUE BCEX BUAOB PECYpPCOB B MHTepecax 3(PPEKTUBHOIO pa3BUTHUS
KaK 3KOHOMHKH B IIEJIOM, TaK U OTAEIbHBIX IPOU3BOACTB U IPEINPUITHI.



Bonpocsl u 3aganus:
ba3oBbli1 ypoBeHb

1 OOpbscHUTE 3HaAUEHUE OCHOBHBIX MOHATUN TUCHUIUIMHBI: SKOHOMUYECKUN MOTEHIIHAI,
MaTepHalbHBIE PECYpPChI, PALMOHAIBHOE HUCIOJIb30BAaHUE MaTE€pUAIbHBIX PECYPCOB,
SKOHOMMSI MaTEpPHAJIbHBIX PECYPCOB, PEKUM SKOHOMUU B pa3pe3e MPOU3BOJICTBEHHOTO
NPEANPUSITHS U TOCYIaPCTBA B LIETIOM.

2 Kak coOTHOCATCA KaTeropuu: palMOHAIBHOE HCIOJb30BAHHE M  DKOHOMHUS
MaTepHalIbHBIX PECYpPCOB?

3 Kak ypoBeHb palMOHAJIBHOCTH MOTPEOJIEHHsS] MAaTepUAbHBIX PECYpCOB BIMSET Ha
dbopMupoBaHre 000POTHBIX CPEACTB MPEATPUSATHS, IICH HA TOBAPHI M YCIYTH U JPYTHE
MOKA3aTeJI XO35IMCTBEHHOM JAEATEIbHOCTH MPOMBIIIJIEHHOTO MTPEATPUSATHS?

[ToBbILIEHHBI YPOBEHD

1 KakoBbl cocTaB U coJepKaHHE HOPMATHBHOW 0a3pl, HCIOJIB3YEMON TIpH
pecypcocOepeXxeHUH B JIOTUCTHUECKON AEATEIbHOCTH?

2 Ilpoananusupyiite pecypcocOeperamoyro AeaTeIbHOCTh KOHKPETHOTO MPEeANpUsTHs
MMPOMBIIIJICHHOCTH.

CHnuCoK JUTEepaTypbl, pEKOMEHAYeMblil K HCIOJb30BAHUIO 10 JTAHHOH TeMe
OcHoBHas1 iuTEparypa:
Kynpun, b. 1. DnexTpocHabxeHue MpOMBIIUIEHHBIX Mpeanpusatuii: yueb. / b. . Kynpus. -
M. : Uatepmer Uuxxunupunr, 2005. - 670 c.

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

JonoHuTebHAS JIUTEPATYpA:

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

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

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

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

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



https://openedu.ru/

TEMA 1. I'NIOBAJIM3ALIUA PECYPCOSHEPT'OCBEPEKEHUA U

PECYPCHBIE AJIbTEPHATHUBBI.

HNPAKTHYECKOE 3AHATUE 2. TEOPETUYECKHUE OCHOBBI

PECYPCOCBEPEXEHUSA OCHOBHBIE TIOHATUSA
Heb 3aHATHSA: U3YUUTh TEOPETUUECKUE ITOJIOKEHUS 110 TEME 3aHATHSL.

TeopeTuyeckas 4acTb

HopmupoBaHne MaTepruaIbHBIX PECYpCOB — MPOIIECC YCTAHOBJICHUS MEPHI 3aTpat
MaTCpHUAJIbHBIX PECYPCOB HA IMPOU3BOACTBO CAUHUIILI ITPOAYKIIMU WUJIW IJIS BBIITIOJTHCHU S
onpenenéHHoro ooréMa pador.

Hopwma pacxoma MaTepuanbHBIX peCypcoB — 3TO MAaKCUMAIBHO JOMYCTUMOE
KOJIMYECTBO CHIPhSI, MAaTEPUAIIOB, TOTLTUBA, SHEPTHH Ha MPOU3BOACTBO SMHHIIBI TPOAYKIIUU
WM TSI BBITIOJTHEHUS OTIpeIeIEHHOT0 00bEMa padoT 3aIaHHOTO Ka4eCcTBa MPH
CYIIECTBYIOIINX OPTaHU3allMOHHO-TEXHUYECKHUX YCIIOBHIX MPOU3BOJICTBA.

HopmaTuBbl — 1103JIEMEHTHBIE COCTABIISAIOLINE HOPM, XapaKTEPU3YIOLUE yACIbHBIN
pacxoll ChIpbs WM MaTEPHAJIOB HA SIUHUILY ILIOMIAN, 00bEMA UITH UTHHBL, TIPY BBITOJTHECHUN
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOoIlecca B 3a/IaHHBIX YCIOBHIX MTPOU3BOJCTBA, & TAKKE
pa3Mepbl TEXHOJIIOTUYECKUX OTXOJIOB M TOTEPh IO BUAM MPOMBIIICHHOH MPOTYKIINH,
U3MEpUMBbIE B HATYPAIbHBIX WJIM OTHOCUTENBHBIX SAMHULIAX (HAIpUMEp, B IPOIICHTaX).

Bonpocsel u 3aganus:

ba3oBbIi1 ypoBeHb
1. Kakue ocHOBHbIE HalIPaBJIEHUS BKIIIOYAET MPOLIECC HOPMUPOBAHUS pacxoia
MaTepUaIbHBIX PECYPCOB HA MIPEANIPUATHH?
2. IlpuBenute TpakTOBKY HOPMBI PACXO/A U MOSACHUTE €€ COJIEpKaHUE C TOUKH 3PEHMSI
000CHOBaHHOCTHU U IPOTPECCUBHOCTH.
3. Ilepeuncnute U NOACHUTE COAEPKAHNUE COCTABA HOPMOOOPA3yIOIUX HIEMEHTOB
HOPMBI pacxoja.



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

[lepeuncaure U NPOKOMMEHTUPYITE 00IIHE HOPMBI 1 HOPMATHBBI, IPUMEHSEMbIE Ha

MPOMBIIIICHHBIX MPEATPUATHSAX.

6. IlpuBenure kIaccuUKaLUIO U3ACTUA U pabOT KaKk 00bEKTOB HOPMUPOBAHUS pacxo/ia
MaTepuaIbHBIX PECYpPCOB.

7. KakoBbI MpUYKHBI TPOBENCHUS KIACCU(PUKAIIMN HOPM pacxojia MaTeprallbHbBIX
pecypcoB u TpeOOBaHUS, IPEIBABISIEMbIC K HEW?

8. Tlosicuute copepkanue Kiaccu(pUKaUyi HOPM IO MOJTHOTE IaHHBIX U BUAY

MaTepUaAIbHBIX PECYpCOB?

o ks

[ToBbILICHHBI YPOBEHD
1. Ha xakue BuIBI KJIACCU(DUIIUPYIOT HOPMEI 1O CTeTIeHH JudHepeHIHANN TPOAYKIIUH
U YKPYITHEHHOCTH HOMEHKJIATYPBI PeCypcoB?
2. TlosicauTe comepxanue KiIacCU(UKAIIMA HOPM IO CTENEHU MX JACTaTU3aIlUU 1
MacmTady MPUMEHEHHSI B TUTAHUPOBAHHH.
3. Ha kaxue BuAbI KIaCCHPHUIMPYIOT HOPMBI IO TIEPHOJY UX IEHCTBUS U CTETICHU
arperanuu?

CHnucoK JUTEepaTypbl, pEKOMEHAYeMblil K HCIIO0JIb30BAHUIO 10 JTAHHOH TeMe
OcHoBHas1 iuTEparypa:
Kynpun, b. 1. DnexTpocHabxkeHue MpOMBIIUIEHHBIX Mpeanpusatuii: yueb. / b. . Kynpus. -
M. : Uatepmer Uuxxunupunr, 2005. - 670 c.

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

JonoHuTebHAS JIUTEPATYpA:

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

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

HNuTepHeT-pecypces:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTeIbLHBIM pecypcaM
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHIIAIH.

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

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CI1IOCOBbI U CPEJICTBA

PECYPCOOHEPI'OCBEPEXEHUS.

IIpakTHyeckoe 3aHsATHE 3. JKOHOMUYECKHE HOPMATHBBI M METO/IbI

pecypcocoepekeHust

He.m, 3AHATUSA: U3YYUTDb TCOPETUICCKUC ITOJIOKCHUA 110 TEME 3aHATHUA.

TeopeTuyeckas 4acTb

Kputepusimu ypoBHS IPOrpeCCUBHOCTU HOPM, YCTAHOBJIEHHBIX HA MPOU3BOICTBO
KOHKPETHOW MPOAYKLMH, YPOBHSI NPUMEHSEMOM TEXHOJOTMM WU TEXHOJIOTMYHOCTH
OTJIENbHBIX JeTallel M3AeNus BBICTYNAET CHCTEMa IOKa3aTelel paluoHaIbHOCTH
MCIIOJIb30BAHMSI MATEPUAIbHBIX PECYPCOB.

Bce nokasarenu MOKHO OJAPA3AEIUTh HA TPU OCHOBHBIE TPYIIIIbIL:

1) mokaszatenw palMOHAIBHOTO WCIIOJNB30BAHUS CBHIPbSI M MaTEpUAIIOB B
IIPOU3BOJCTBE 'OTOBOI'O MPOAYKTA;

2) TOKa3aTeNy palMOHAIBHOCTH HCIIOJNB30BAHMS TOIUIMBA, TEIUIOBOH W
AIIEKTPUYECKON DHEPTUH;

3) KOMIUIEKCHBIC IMOKa3aTeId PallMOHAIBHOTO HCIOJIb30BAHUS MaTepPHAIbHBIX
pecypcoB.

Bce mokaszarenu OOBIYHO JAENSATCS HA TUIAHOBbIE (HOPMATHBHBIE) M OTYETHBIE
(paxkTuueckue).

K mnepBoii rpymnme OTHOCATCS TMOKAa3aTeld BBIXOJA TOJHOIO M Pa3HOBUIHOCTH

K03(1)(1)I/IHI/I€HTOB HCIIOJIb30BAHUA MATCPUAJIOB.



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

Kak mpaBmiio, OHM pacCUMTBHIBAIOTCA BO BCEX CIy4asx, KOTJa ChIPbE
notpelisieTcss B BUJAE Pa3IMYHBIX CMECEH M 10 CBOMM TIPUPOIHBIM CBOWCTBAM
CONICP)KUT pa3IUYHbIE TPUMECH U ECTECTBCHHBIC TOPOKH, HETPUTOMHBIC IS
NOJy4YeHHUsI HEOOXOAMMOH TpOAYKUIMH (Hampumep, IKele3Has pyna, Kpome
3JIEMEHTHOTO XeJe3a, colepkuT 10 60 % mpumeceil, KOTOpbIE OMPEACIIIOT KAYECTBO
pPYyIbl B BBIXOM U3 He€ kenesza). HeomHOpogHBIME CBOWCTBaMH O0JIaNIal0T IMTUXTOBHIE
MaTepHUaJbl, XUMHUYECKOE, KOXKEBEHHOE, MUIIEBOE CHIPbE, HATypaibHas JIPEBECHHA B
BUJIE KPYTJIOTO Jieca U T.1.

BbIX0/1 TOTHOTO M MOKA3bIBAET, HACKOJIBKO 3P(HEKTUBHO PACXOIYETCS CHIPHE IS
MOJTYYCHHUS U3 HETO TOTOBOW MPOIYKITUU. DTOT IMOKA3aTellb 0OBIYHO PACCUMUTHIBACTCS B

MPOIIEHTHOM OTHOIIIEHUH TIO clieAyromei hopmyre:

B, =2 .100%, (1)

pes
ucx

rae  B,— BBIXOJ roAHOro (K03 QUIMEHT U3BJIeYEeH s IPOAYKLIUH U3 TOJAHOIO ChIPhs
WIM MaTepUaJIOB);

Q. — KOIMYECTBO TOTOBOTO IPOYKTa;

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

POAYKTA.

Koaguumentsr uCHONb30BaHHA MaTEPHATIOB MOTYT OBITh  IUIAHOBBIMHU
(HopMaTUBHBIMH) U (HaKTHYECKUMH (OTYETHBIMH). OOBIYHO OHHM ONPEACNISIOTCA B
nomsx enuHUIbl. OH XapakTepu3yeT 0TI OTXOJIOB MO OTHOIICHUIO K HOPME pacxoja
wi obmemy dakruueckomy pacxony. I[lmaHoBbI Kod(DUIIMEHT WCIONB30BaHUS

MaTepuaia onpejaesnsercs rno gopmyie

R-nfzqu’ (2)

n. v 9
rae K, — nnanosbli (HOpMaTUBHBI) KOY(QGUIMEHT HCTIONB30BAHMS MATEPHATIA;

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



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

@daktrueckuii  (OTUETHBINM)  KOIPOUIMEHT  HUCHOJB30BAaHUS  MaTepuaia

paccuuTbIBaeTcs o popmyne

qu:Qq, @)

rae Ku‘i’ — daktuueckuii (0TUETHBIN) KO3 (ULIMEHT UCTIOJIB30BAHMS MaTepUaa;

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

B XO03S1CTBEHHON NpPAaKTHKE MPUMEHSIETCS MHOI'O Pa3JIMYHBIX Pa3sHOBUIHOCTEH
KO3(PHUIMEHTOB HCIOJIB30BaHUSA. Tak, B 3arOTOBUTENBHBIX ILI€XaX PAaCCUUTHIBACTCS
KOO PHUIMEHT pacKpost U OMPEAETSeTCS OH KaK OTHOILICHHE BECa 3arOTOBKH K HOPME

pacxojna. B obmem Buie oH pacCUMTHIBACTCS 10 GopMyIIe

_ Q3a2
K packp H ! (4)
p
rie K e, — K03UIMERT packpost MaTepuana Ha 3aroTOBKH;

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

Yame Bcero Ko3(pGUUUEHT packpos MPEACTaBIsieT Cco0OM COOTHOIIEHUE

IIouIaiel u onpezensercs no popmye

K noi ’ (5)

rne F,,, — IWoma s noiesHo UCob3yeMoro MaTepraa;

F e — IUIOIIab pacKpanBaeMoro (KCXOJHOTO) MaTepHaa.

IIpu pa3zHO# TONIIMHE MaTepHaa UCIOJIb3YIOTCS COOTHOIIEHHUSI 00bEMOB, TOTAA

KO3 PHUIHMEHT pacKpos ompeAemnsieTcs mno Gopmyse

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

ucx ucx ucx




rae 1, — TonyHa Matepuana B 00paboTke;
t,cx — TOJIIIIMHA paCKpanBaeMOTro (MCXOIHOT0) MaTeprana;
V0, — 00bEM MOJIE3HO UCTIOIB3yEeMOr0 MaTepHaa;

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

JInss HOPMHpPOBaHHWsS pacxoia W aHalIM3a pPalUOHAIBLHOTO WCIIOIB30BAHUS
METaJula Ha MPOW3BOACTBO TMpOKara, a TakkKe B MAIIMHOCTPOCHUU W
METaI000paboTKe YacTo MpHUMEHSETCS pacxoaHbli kKoddduiment. OH Haubosee
yIoOeH ISl IPUMEHEHHS B MEJTKOCEPUITHOM M €TMHUYHOM IPOU3BO/ICTBE.

HopmaTtuBHblfi (T71aHOBBIN) pacxXoAHbId KOI(PGUIMEHT MpeaCTaBiIsIeT Cco00M

OTHOIICHHUC HOPMBI pacxoldda K YUCTOMY BCCY (Macce) ACTAJIN U pACCUUTHIBACTCA 110

dbopmyne

K n_ P ’ (7)
K nn o o 9] .
rae p ~— HOpMATHBHBIN (IIAHOBBIIT) PACXOIHBI KOd(DdULHCHT;

dakTudecKkuid (OTUETHBIN) pacXOAHBIM KOIPPHUIIMEHT PACCUMTHIBAETCS Kak

OTHOIIIEHUE (PAaKTUYECKOI0 pacxoja K YUCTOMY Becy (Macce) JaHHOTO MaTepHaa;

quak

K,? =
p Qq

: (8)

Pacxoanbiii kod(PUIIMEHT SBISETCS BEIUYMHOW, OOpaTHOW Kod(pHUIIUEeHTY

HCIOJb30BaHUs, T.C..

K=, ©

Ku

Kak miaHoBbIi KOS((UIMEHT HCIONB30BaHUS, TaK M IUIAHOBBIA PACXOIHBIM
K0>(QPHUIMEHT ONpEealOT OTHOCHTENBHBIA pa3Mep HOPMHUPYEMBIX OTXOIOB U
norepsb. PacxoaHbii KOAQMUIMEHT XapaKTEpPU3yeT OO OTXOJOB MO OTHOIICHUIO K
TIOJIE3HOMY PACXOLy.

[lpy  KONMYECTBEHHOM  W3MepeHHH  S(QGEKTUBHOCTH  HMCIHOJIL30BAHUS
MaTCpruaJbHbIX PECYpCOB OLCHUBACTCH: MaTepI/IaJIOéMKOCTL; MarepuaaooTiada,

KO3(PHUIMEHT COOTHOLICHHSI TEMIIOB pocTa 00bEMa MPOM3BOACTBA M MaTEPUAIBHBIX



3aTpaT; yJelIbHbI BeC MaTepHAlIbHBIX 3aTPaT B CEOECTOMMOCTH MPOAYKIIHH.
Matepuano€MKOCTh MPOAYKIMHU TMPEACTABISET COOOM BEIMYMHY 3aTpat
MaTepUaJIbHBIX PECYPCOB HA MPOU3BOJCTBO €IWHUIBI MPOIYKIMU WIH PaboT. DTO
oTpeJiesieHe B CaMOM OOIIEM BHUJIE€ XapaKTEPHO AJIs JJ0O0T0 YPOBHS YIPABJICHHUS.
Matepuano€MKOCTh ~ TOBapHOM  MPOAYKIMH  SIBISIETCS  00O0OIIArOIIM
CTOMMOCTHBIM TIOKa3aTeJeM W TMpPEACTABISIECT BEIMUYMHY MaTepHalIbHbIX 3aTpar Ha
OJIMH pyOJIb TOBapHOW MPOAYKIHMH MPEANPUATHSA, OOBEAUHEHHS, MOAO0TPACIH,

OTpaciu:

M= (10)
BIT

rae  ME — Matepruaio€MKOCTh IPOAYKIIUY;

M3 — maTepualnbHbI€ 3aTpaThl HAa MPOU3BOJICTBO MPOIYKIIUH;

BII — croumocTh NpOU3BEAEHHON TPOLYKIMH.

Marepuanootiaua onpeaensiercss JIeICHUEM CTOMMOCTH  NPOW3BEIEHHOMN
NpOAYKIMHU Ha cyMMy M3. DTOT noKas3arelsib XapaKTepu3yeT OTJauy MaTepuasos, T.c.
CKOJIbKO TIPOM3BEICHO MPOJIYKIHMH C KaKJIOro pyOss mOTpeOaEHHBIX MaTepUalbHBIX

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

mo=21 (11)
M3

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

MaTepUaIbHBIX PECYPCOB?

2. KakoBo copepkaHue OTYETHO-CTATUCTUYECKOTO METOJAa pacuéra HOPM
pacxojia MaTepralIbHBIX PeCypcoB?

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

4. B ué€Mm cyTh METOMOB pacuéTa HOPM pacxoj/ia MaTepUaJbHBIX PECYpCOB IO
YKPYIMHEHHBIM HOPMAaTHBaM | ¢ TIOMOIIBIO IMTEPEBOTHBIX KO HUITMEHTOB?

5.  Cdopmynupyiite TOHSTHUS MaTepUATOEMKOCTH 0O0IIIECTBEHHOTO

IIPOM3BOJICTBA U MPOAYKIIMHU OTpaciiu (IOI0TPaCn).



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

MPOU3BOACTBA?

I1oBbIIEHHBIN YPOBEHB

1. B uém cyrp mnokasareneil Marepuaro€MKOCTH €AMHUILI MPOU3BEAEHHOU
IPOLYKIUH?
2. KakoBo coxepxkaHume — ToOKaszaTelled  MaTePUATOEMKOCTH  €IUHUIIBI
TEXHUYECKON XapaKTEPUCTUKHU POTYKIIUH?
3. TlosicaHuTe coaepkaHuWe TIOKazaTellel MaTepuamo&éMKOCTU  €IUHUIIBI
AKCIUTYaTallMOHHOW XapaKTEPUCTUKHU MPOTYKIUU.
4. HazoBuWTe OCHOBHBIC MOKa3aTelW CTEMECHH HCIOJIb30BAHUS MaTepHATbHBIX

pPECYpPCOB B MPOU3BO/ICTBE.

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

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

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

JlonoJHUTEIbLHAS JINTEpaTypa:

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

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

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.

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

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0OpazoBaHue
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TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CIIOCOBbI U CPEJICTBA

PECYPCOOHEPI'OCBEPEXEHMUS.

HpaKTH‘leCKOB 3aHATHE 4. DKOHOMHUYECKHE HOPMAaTHBBI 1 ME€TOABI

pecypcocOepeskeHus (IIPOI0JKEeHHE)

He.]'lb 3AHATUA: U3YYUTH TCOPETUUCCKHUE ITOJIOXKECHUA 11O TEME 3aHATHA.

Bonpocsl u 3aganus:
ba3oBb1i1 ypoBeHb

3aoaua 1
BenuuuHa 1mosie3Horo pacxoja B MPOM3BOACTBE m3ieius paBHa 10 Kr, OTXOJIbI
cocTaBisAtoT 25 % oT uucroro Beca. OmpeaenuTh HOPMY pacxojaa, Kod(PQGUIIHEHT

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

3aoaua 2

OmnpenenuTh, Ha KAaKOM MPEANPUATHH Oojee pPALHUOHAIBHO HCIONb3YIOTCA
MaTepHalIbHble PECYpChl IPU M3rOTOBJIEHUM AHAJIOTWYHBIX JAETajeidl ¢ OJAMHAKOBBIMU
HOpMaMHM pacxo/la, paBHbIMU 2,5 KT, €CJIM U3BECTHO:

a) OTXO/bl HA IEPBOM MPEANPUATUHN cocTaBArT 0,75 Kr;

0) pacxomHbIi K03()(PHUIMEHT Ha BTOPOM MIpEeANPHUITHH paBeH 1,15.

3aoaua 3



W3meHuTcst 1M ypoBEeHb DPALMOHAIBHOCTH HCHOJIb30BaHUS MaTepHUaliOB, €CIH
U3BECTHO, YTO B 0a30BOM TOAY YHUCTBIH pacxoJ COCTaBWJI S5 Kr, KO3()PUIMEHT
ucnosyib3oBanus paseH 0,7, a B MIaHOBOM TOAY IMOJE3HBIN pacxon ymeHnbiutces Ha 0,5

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

3a0aua 4

[TpousBojacTBeHHass TporpaMMa B 0a30BOM rojy coctaBwia 11,5 TeICc. mIT.
u3zienuii. 3a cu€T yMEHBIICHUS OTXO0I0B KO (PHUIIMEHT UCTIOIB30BaHUS YBEITUIHIICS K
koHy romga c¢ 0,8 mo 0,85. CkOJBKO JOMOJHUTENBHBIX HU3AEIUA MOXHO OyAeT

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

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

pacxoaHbIi KOAGGUIUEHT U KOAPDUITUEHT UCTIOTH30BAHHUS.

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

UCIIOJIb30BaHMsL, PACXOIHBIA KO3 (DUITHEHT.

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

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

Tabnuya 1 — Hcxoouvle 0anuble 015 pacuéma y0enbHo20 pacxooda

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

3aoaua 8



Ha ck0J1bK0 IIPOIIEHTOB MOKHO YBEJIIMUUTH BBITYCK MPOYKIIUU TTPH HEM3MEHHOM
NOTPEOHOCTH B MaTepHalie, eciu Ko3(h(UIIMEHT HCIOIb30BaHUs B 0a30BOM IEPHOIE
paBeHn 75 %, a B mnaHoBoM — 80 %? CuuraTh, 4YTO MOJE3HBIA pacxoj| SIBIAETCS

BEJIMYMHOU HEU3MEHHOMU.

3aoaua 9
MatepuanbHbie 3aTpaThl Ha MPOM3BOACTBO W3JCiHS cocTaBisitor 60 pyo.,
cebecroumocth paBHa 80 py0. Ompenenuth MaTepUAIOEMKOCTh WU3JENHsI W JaTh

XAapaKTCPUCTUKY MPUMCHCHUS 3TOTO MMOKA3aTCJId Ha OTPACIICBOM YPOBHC.

3aoaua 10
OnpeneauTh YUCTYIO MacCy ACTalld, €CIM M3BECTHO, YTO HOpMa pacxoja paBHA

11 kr, a pacxoaubIit Ko3hdumueHT 125 %.

3aoaua 11

ITo ACCATH IJICKTPOCTAHIIUAM U3BCCTHBI CIICAYIONINUEC JJaHHBIC:

Tabnuya 2 — Hcxoousie 0anubie 015l pacuéma y0eibHo20 pacxooa moniued

["og0BO# pacxo YCIIOBHOTO TOILIMBA Ha
DneKTpocTaHun/ Ormyck OTHYIIEHHYIO 3JIEKTPOIHEPTHIO, T
BapUAHT 3JIeKTp03Hep]r3HH 3a Tlo Hopats
TOJI, TRIC. KBT™H dakTuyeckuit a1 000 KB;.[I
1 489 759 251 054 0,5
2 43 943 41 245 0,9
3 44 254 45 975 1,0
4 8 584 9 045 0,7
5 59 430 38 140 0,6
6 54 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115 468 0,8
9 54 620 23 840 0,4
10 167 113 93 451 0,65

OnpenenuTh KaXIOW SIEKTPOCTAHIIMU YIENbHBIA pacxon tormBa Ha 1 000
KBT'4 OTHyIIEHHOH AJIEKTPOIHEPTUHU U 3KOHOMUIO (Tepepacxoi) TOIUIMBA Ha r010BOMI

OTILYCK JIEKTPOIHEPTHUU.



3aoaua 12

JIBa MIpeANpUATHS BBITYCKAIOT OJJUMHAKOBOE KOJIMYECTBO aBTONMOKPHIIICK. OOIHii
pacxoj pe3uHbl Ha IPOU3BOJICTBO aBTOMOKPHIIICK Ha repBoM npeanpustund — 1 200 T.
[Ipu sToM motepu pe3umHBl cocTaBisAoT 15 % ot yucroro pacxoma. Ha BTOpOoM
NPEANPUITHN OOLTUH pacXo] pe3uHbl HIke Ha 50 T, a YUCTHIM — MeHbIe Ha 5 % 10
CPaBHEHHUIO C COOTBETCTBYIOIIMMH ITOKA3aTSIISIMK IEPBOTO npeanpusatus. CpaBHUTH

K03 (ULUEHTHI TOTEPh PE3UHBI HA TUX MPEATPUATHSIX.

[ToBbILIEHHBI YPOBEHD

3aoaua 1

OOumii pacxoa MeTayla Ha TPOM3BOJACTBO maptuu jeraneid — 60 1. Ilpu 3Tom
norepu coctaBisAoT 15 % oOmero pacxoma. B pesynabTare MeponpuaTHR 11O
MOJICpHHU3AIMH IPOU3BOICTBA A0COJIIOTHAS BEJIMYMHA ITOTEPh METajlyla CHU3MTCS Ha 15 T
(00BEM MPOM3BOACTBA U YMCTHINA PAacXoJ METaJUla Ha OJHO W3JICIIUEC HE YMEHBIIIAIKCH).

CpaBHI/ITI) KOS(b(i)I/IHI/IeHTI)I HCIIOJIb30BAHUA MCTAJJIA 10 U ITOCJIC MOACPHU3AIIHHU.

3aoaua 2

[Tpon3BOJCTBO MOXKET OBITH OCYILIECTBICHO JIBYMS TEXHOJIOTHUSMH: IIPU MEPBON —
YHCTBIA PACXOJ AMEKTPoIHepruu coctapisieT 750 kBTu, motepu anexkrposnepruu — 30 %
YHCTOrO pacxojia; JApyras TEXHOJIOTHS TPEINoyaraeT yBeJIMYEHHE YHUCTOr0 U OOIIero
pacxona snekrposHepruu Ha 110 kBTu mo cpaBHeHuto ¢ nepsoid. Kakas TexHomorus

BBII'OJHCC C TOYKU 3PCHUA COKPAILICHUA HOTCpB?

3aoaua 3
Onpenenure NpUMEpPHBIA pa3Mep SKOHOMHUM MeTalyla B OJHOM M3 OTpacieit
MaIIMHOCTPOEHHUSI, €clii U3BeCTHO, 4To B 2011 roxy e€ mpeamnpusitusi npousBeayT 120

TBIC. MAaIlIMH CO CPCAHUM YIACIIbHBIM PACXO0A0M MCTAJllId Ha MAallIMHY 2,2 T.

Tabnuya 3 — Hcxoousie oannvie 015l pacuéma pasmepa SKOHOMUU Memaiid

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




Crans:

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

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

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

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

JlonoJHUTEIbLHAS JINTEpaTypa:

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

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

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTerckas OHOIMOTEKA OHIIANHY.

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

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

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

IIpakTyeckoe 3anaTHe 5. HopMupoBaHnue pacxona u MyTH 3JKOHOMHMH MeTAJLIOB H
CILUIABOB B NPOMBILLICHHOM NPOU3BOACTBE
Henpb 3aHATHSA: U3YUUTh TEOPETUUYECKUE MOJOKEHUS 10 TEME 3aHATHS.
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Teopernyeckas 4yacTb
Hopmuposanue pacxooa wiuxmosblx Mamepuaios 6 1umeiHom npou3eo00cHieée

B wuzpenusx MammHOCTpoeHHS U MeTamnoodpaboTku okono 50 % roroBbIX
JeTajei MpencTaBisIFoT COO0M OTIMBKH.

B nuTeiHBIX mexax MaIlIMHOCTPOWTENBHBIX 3aBOJIOB TOJIYYarOT KaK TOTOBBIC
JIeTay, TaK U 3aroTOBKU. [Ipy COBpEMEHHON TEXHOJIOTUW JTUTEHHOTO MPOU3BOJICTBA
MOKHO M3TOTOBJISITH 3arOTOBKH HYXHBIX (POPM M pa3MepoB, OMU3KHX K popmaMm U
pasmMepaM roTOBBIX JIETaJIEN.

OcoOeHHOCTH  HOPMHUPOBAHHS ~ pacxoja  MaTepualioB Ui JINTEHHOIO
MPOM3BO/ICTBA MAIIMHOCTPOUTEIBHBIX MPEATPHUATHIA CBSI3aHBI C €r0 YEThIPEXPa3HBIM

XapakTepoM (PUCYHOK 1).

3arpy3ka HIMXThI B
TUTaBUJIBHBIN arperar

'

[InaBaeHue MUXTHI

[Tony4yenue KuaKoro
MeTaJlJIa HY>KHOTO
XUMHUYECKOTO COCTaBa

v

PoznuB xuakoro merasmia B
hopmbI

]

O6pyOka, OYUCTKA U

PI/ICYHOK 1 — Cxema T€XHOJIOTMISCKOTQ HPOL&)?CC& IMOJYYCHHUA OTIIMBOK
MOJYUYCHUC I'OJHON OTIIMBKU



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

[IporpeccuBHBIE TEXHOJOTHYECKHUE MPOLIECCH U3TOTOBICHHS JTUTEUHBIX (OpM, IO
CPaBHEHHUIO C CYXMMH TecuaHbIMU (pOpMaMH, UMEIOT 3HAUYUTENIbHYIO SKOHOMHYECKYIO
apdextuBHOCTh. Tak nUTHE B (HOpMBI U3 OBICTPOTBEPHACIOIIUX CMECEH MO3BOJISET
CHU3UTH Tpyno3arpaTsl Ha 1 T nmuThs Ha 25 %, Maccy oTauBoK — Ha 10 %, npunycku Ha
MeXaHU9ecKyto 00paboTky — Ha 50 %.

[logeranbHbie HOPMATHBBI yrapa MpU IUJIABKE METAJJIOB 3aBUCAT OT MapKu
CILIaBa U IJIABWJIBHOTO arperara.

HopmatuBrast 6a3a pacXOJHBIX JIMTEWHBIX MAaTEPHAIIOB COCTOUT W3 TEXHHUKO-
HPKOHOMHYECKHX ITOKa3aTeJIed MPOU3BOJCTBA JINThs (OanaHC JHTHsI), HOPM pacxoja
METaJUTMYECKON MMUXThl Ha 1 T TOJHOTrO JUThS M HOPM Pacxo/ia BCIIOMOTATENbHBIX
OTHEYIOPHBIX U APYTUX MaTePHUAJIOB.

N3meputenem pacxona TUTEHHBIX MaTepUanoB sBIsAETCS | T roAHOrO JUThs, 1 T
KUAKOW cTamu, | T 0O0pabOTAaHHOTO JHTHSI, BBHILIABISEMOTO C IMOMOIIBIO JTaHHON
MOJEIbHON OCHACTKH.

TexHOJOTHYECKUI TIPOLIECC ONPEACIICHWsT HOPMBI pacxoJa COCTOMT W3
CIEAYIOIIMX JTAIOB:

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

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

rae M., —Macca KHIKOro MeTajljia Ha U3Jeiue;
M. ... —Macca TOgHBIX OTIMBOK;
M ,.,m — Macca INTHUKOBOM CHCTEMEI;

N — KOJIMYEeCTBO OJTHOMMEHHBIX JIeTalel B U3ICIIHH.

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

MapoK CIJIaBOB 1o popmyre



M
M ,
100 100

rae o — Ko3hOUIMEHT, YYUTHIBAIOIINKN Opak JeTaliei;

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

T[!eTI/Iﬁ 9TaIl — OIIPCACIICHUC CpeHHeBSBeHIeHHOfI HOPMBI pacXxoJa MMHUXTOBBIX

MaTepuasoB Ha 1 T rOAHOTO JUTHs 1O hopmyIie

H :(ZMLB@.X.HZBO.)
1m z.omn. (100 . ZM . Hwo.) ! (14)

rne 11,y — T1an npou3BOACTBA U3/ICINH;

X — ynenbHbIM BEC JAHHOTO IMIMXTOBOIO MaTepHalia B IIUXTE.
Memoouueckue ykazanus no pacuémy Hopmbl pacxo0a KOMNOHEHMO8 UUXMbl

Macca Metannuyeckoi 3aBaiku (M) ckiiabIBaeTCs U3 CIAEAYIOMINX SJIEMEHTOB:

M=M,k

1

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

rane M,,,, —Macca rogHOM OTIMBKH, KT;
M, ,. — Macca Bcex BO3BPAaTHBIX OTXOJI0B, IPUXOASAIIMXCS HA OJAHY OTIUBKY, KT

My, —macca 6e3BO3BPaTHBIX IMOTEPb.

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

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

rae M,,.,, —Macca )UJIKOTo MeTalia, 3aJIUTOr0 B (DOPMBIL;

Macca xuakoro metamia (Kr) BKIIOYaeT:

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

dem.



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

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

OOBIYHO BO3BpPATHBIC OTXOAbl H 663BO3BpaTHI>Ie IIOTCPpU BbIPpAKAIOTCA B
MMpOHCHTAX K MAaCCC MCTAJIJIO3aBAJIKU. B sTom clydac mMacca METAJJIMYECKON 3aBaJIKU

ompeeNsaeTcs Mo cleayoiei popmyne

M -a M -b
M=M_ + + ,

TJie 8 — BO3BPATHBIEC OTXOABI (JINTTHUKH, TPUOBLITH, OpaK u /p.), B % K Macce MeTayi03aBaJIKy;

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

Hopma pacxoma KOMIOHEHTOB IIMXTHI OMPEAEIISETCS M0 PopMyIam:

a) B COCTaBe METAJJIO3aBAJIKH:

H; =-——=, (19)

rae M — macca MeTajio3aBaliKu;

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

0) Ha | T rOAHBIX OTJIUBOK:

(100-M 1)
Hi=——" (20)

omi.

Koaddumment Beixoma roguoro juths (B, ) onpenensercs no popmysie



B = # 100%, (21)

Bonpocsel u 3aganus:
ba3oBb1i1 ypoBeHb
1. B uém cyTh METOAMKM OIpEACTICHUS HOPM pacxoja JUCTOBOTO METaJIO-

MpoKaTa NPy UHAUBUIYATLHOM U TPYIIIOBOM packpoe?

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

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

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

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

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

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

HITAaMIIOBOYHOM MPOU3BOJICTBE?

[ToBbILICHHBI YPOBEHD

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

JeTajiell Ipu KOBKE U IITaMIIOBKe?

CHnucoK JuTepaTypbl, pEKOMEHAYeMblil K HCIOJIb30BAHUIO 10 TAHHOH TeMe
OcHoBHas1 JInTEepaTypa:

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

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

JlonoJHUTEbLHAS JINTEpaTypa:

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

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



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

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM pecypcaM
2 http://biblioclub.ru/ — 9BC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaIOT aCCOLMAIMH dIICKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBenieHnit u opranuzaruit CKOO
4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOITHYECKHE CIIOCOBbI U CPEJICTBA

PECYPCOSHEPI'OCBEPEXEHUS.

IIpakTnyeckoe 3ansiTue 6. HopmMupoBanue pacxoaa ¥ NyTH IKOHOMHMH METALI0B U

CIIaBOB B IIPOMBIIIIJICHHOM IIPOU3BOACTBE (l'lpOlIO.]'DKeHI/le)
I_Ie.m) 3aHATHSA: U3YUYUTDb TCOPETUUCCKUC ITOJIOKCHUA 110 TEMC 3aHATUA.

Bonpocsl u 3aganus:
ba3oBblii ypOoBEHb

3aoaua 1
OnpenenuTb HOPMY pacxojia IIMXTOBBIX MAaTepUaloB Ha H3roroBieHue 20

OTJMBOK ¢ oOmmM 4epHoBBIM BecoM 800 kr. McxonHbie JaHHBIE:
1. Bec nutHUKOB U nipuObUH — 180 KT.

2. besBosBparnbie moTepu — 3 %.


https://openedu.ru/

3. BosBparnsie notepu — 5 %.
4. bpak -2 %.
5. Peuent muxThl:
a) uyryHHbIN J0M — 40 %;
0) cranpHOM J10M — 8 %0;
B) 4yryH 3epkaibHbiid — 30 %);
T') TUTEHHBIH KOKCOBBIN UyryH — 15 %);
1) ¢heppocumummii — 2 %;

€) BO3BpaTHbIE 0TX0AbI — 5 %0.

3aoaua 2

OmnpenenuTs HOPMY pacxoja MKUXTOBBIX MaTepUAIOB HA MApTUIO AeTanei u3 18
IITYK ¥ BBIXOJ TOAHOTO JIUTBS, a TaKKe€ HKOHOMHUIO MaTepUalOB B pPe3yabTaTe
BHEAPEHUS] OPTaHM3AIMOHHO-TEXHUYECKUX MEPOIPHUATHI Ha OCHOBE CIETYIOUINX
MCXOJHBIX JTaHHBIX:

1. CymmapHblii 4epHOBOI1 BEC OTIMBKH cocTaBisieT — 820 Kr.

2. Bec nmuTHUKOB M IpUOBLTH — 228 KT.

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

bpax mutes — 4 %.

o o bk

[Tpoune Bo3BpaTHbie moTEpH — 3 %0.
B  pesymbrate BHeApeHHWS ~ OpPraHU3AIMOHHO-TEXHHYCCKHX  MEPOIPUSTHI
0e3BO3BpaTHBIC OTEPH CHUZUIIUCH 110 4 %, Opak U mpovne BO3BpaTHbBIE OTXO/bI 10 5 %,

BEC JINTHUKOB U nipuObLieii Ha 20 %.

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

OTIIMBKY JieTasiel u3 ceporo uyryHa mapku CY20, ucnonb3ys 1aHHbIe TaOIUIIbI 4.

Tabnuya 4 — HcxooHsie OanHble 05l pacuéma HOpmbl pacxo0d WUXIMOBLIX MAMepUaios



Bapuant

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

[IIuxTa npuHATa CIEAYIOLIETO COCTaBa, Y%o:

a) autenHsld 9yryH — 30,

0) mepenenbHbI 9yryH —11;

B) 3€pKaJbHbIA YYI'yH —

7

I') JIOMEHHBIA YyT'yH — 5;

1) JIOM YTJIEPOJIUCTHIX CTajen — 32;

€) BO3BpAaT COOCTBEHHOIO NMPOMU3BOACTBa — 15.

3aoaua 4

PaccunTath HOpMY pacxoJa MHUXTOBBIX MATCPpUAIOB OO KW IIOCJIC BHCAPCHUA

OpPraHn3alluOHHO-TCXHUYCCKUX MepOHpHHTHﬁ, d TaKXXC JBKOHOMHIO MCTaJllIa IIPpH

npousBoAcTBe 1 000 mryk neraneit. Bec kaxaoi oTiauBKY Ha netaib paBeH 400 kr,

0e3B03BpaTHbIC TOTepHU paBHbI — 8 %, Opak — 4 %. Peuent muxtel (B %) npuBeacH B

Tabmure 5.

Tabauya 5 — Peyenm wiuxmuol 0Jis1 pacuéma HOPMblL pacxood

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

Ompenenutb HOPMY pacxoja IIMXTOBBIX MaTE€pPUAIOB HA U3TOTOBJICHUE

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

MIMXTHI MPUBEIEH B TabIUIIE 6.



Tabauya 6 — Peyenm wixmor (%)

HaumenoBanue Bapuant

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

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

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

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

[ToBbILIEHHBI YPOBEHD

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

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

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

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

3aoaua 3
OnpenenuTh CTEIeHb MCIOJIb30BaHUS ChIPhS, €CJIM U3BECTHO, YTO COJIEpKaHUE B

HEM YnCcTOrO MeTaia cocrapisieT 32 %, a ko3 duiueHT Boixoaa roguoro — 28 %.

Cnucok JimTepaTypbl, peKOMeHyeMblil K HCIO0JIb30BAHUIO M0 TAHHOM TemMe




OcHoBHas1 JInTEepaTypa:
Kynpun, b. Y. DnekTpocHabxkenre MpoMbIIUICHHBIX Ipeanpusatuii: yueo. / b. . Kympun. -
M. : Uurepmer Unxxunupusr, 2005. - 670 c.

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

JlonoJHUTEIbLHAS JINTEpaTypa:

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

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

NuTepHeT-pecypcenl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM pecypcaM
2 http://biblioclub.ru/ — DBC «YHuuBepcuTeTckas OHOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzaiuit CKOO
4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHue

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUSI.
IMNPAKTUYECKOE 3AHATUE 7. HOPMUPOBAHUE PACXOJA METAJIJIA

HA ITPOU3BOACTBO ITOKOBOK

HCJII) 3AHATHA: U3YUYUTDb TCOPETUUCCKUC ITOJIOKCHUA 110 TEMEC 3aHATUA.


https://openedu.ru/

Teoperuyeckas 4acTb
[ToKOBKM M IITaMIIOBKH MOJYYAKOTCS MYTEM JABJIECHUS METAJUIA B TOPSYEM WIIU

XO0JIOAHOM COCTOAHHMHU HA PAa3JIMYHOM KY3HCUHOM O60py,Z[OBaHI/II/I.
OCHOBHBIE 3Tallbl TEXHOJOTHYSCKOTO Inpouecca moJIiydcHus ACTalld U3 ITOKOBKHU

HJIN IITAaMITIOBKH ITPCACTABJICHBI HA pPUCYHKC 2.

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

" IOJIYYCHHC ACTAIN

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

IIOKOBKH HWJIKM IITAMIIOBKH

[Ipu ompepenennn HOpPM pacxoja MeTalla B Ky3HEUHO-IIPECCOBOM
MPOU3BOJICTBE MCXOJHBIMU JAHHBIMHU SIBJISIOTCS: KOHCTPYKTOPCKO-TEXHOJIOTHYECKAS
nokymenTtauusi: 'OCTe1, OCTb1, HOpMBI, TY; HOpMAaTUBBI TEXHOJIOTUYECKUX MOTEPD;
TAOJIUIBI  Pa3MEPOB KAHABOK W INTAMIOBOYHBIX YKJIOHOB TPU IITAMIIOBKE;
MPENCKYpaHThI LIEH Ha METaJL.

OmnpeneneHre HOPMBI pacxoja MeTajljla Ha M3rOTOBJIEHHUE JAeTajell CBOOOIHOMU
KOBKOM WJIM INTAMIIOBKOM 3aKiioyaeTcss B pacu€Te pa3sMeEpOB U MAacChl MCXOJTHOM
3arOTOBKH.

B Hopmy pacxoma wmeTtamsia mpu 3TOM BKIIIOYAIOTCS Macca MOKOBKU WIIU

MTAaMIIOBKH, a TAKXKEC 3arOTOBUTCIBHBIC 1 TCXHOJOTHNYCCKUEC OTXOAblI MCTAJljIa.
H, =M, +M,, +M,, +M_ (22)

rae M, — Macca OKOBKH;
M, , —macca 3aroTOBUTEIIBHBIX OTXOJIOB UJIH IMOTEPh METAJLIA;
M, , —Macca TEXHOJOTHYECKHX OTXO0B IIPH KOBKE MJIH IIITAMITOBKE;

My — Macca MeTaJljia, TCPACMOI'O Ha yrap npu HarpeBc 3aroOTOBKU.



Macca nokoBKu ompezensercs no Ggopmyiie

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

odem.

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

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

HNcxonHbiMM 3aroTOBKaMU TPU H3TOTOBJIEHUU JI€Tajedl METOAOM CBOOOIHOM
KOBKH MOTYT CIIYXHUTb:

a) CTaJbHBIC CIUTKH;

0) mpokar.

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

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

rae V, — 00bEM IIOKOBKU;
V,p6. — 00BEM 00pydaeMoii TPHOBLTEHOM YacTH CITUTKA, paBHbIH 2025 % Macchl CITHTKA;
V., — 006EM 06pyOaeMoOii TOHHOM YaCTH CIMTKA, paBHBIN 5—7 % MacChl CIINTKA;
Vo6p. — 00bEM MeTaIIa Ha 00PYOKH;
V, — 00bEM MeTasuIa Ha BBICEYKH (BBIAPHI);

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

Macca ciauTka (KI) pacCUMTBIBA€TCS yYMHOXEHUEM ero o0béMa Ha TIJIOTHOCTb

MCeTalia:



V., -q)

M, =~
n = 1000 (25)

3
rje (] — IIOTHOCTh METaJlIa, I/CM .

Ecnu u3 cnuTka M3roTOBIISIETCS OJHA MOKOBKA, TO HOpMa pacxoja Meramia (Kr)
OyJIeT paBHa Macce CIUTKA:

H,=M,, (26)

Ecau u3 cimTKa U3roTaBIMBAETCS HECKOJbKO OJUHAKOBBIX IIOKOBOK, TO HOpMa
pacxoga Ha OAHY ACTaJIb OIIPCACIIACTCA:

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

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

Hp = M3a2. + M3.0.’ (28)

rae M,,. — Macca 3aroTOBKH;

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

Maccy 3aroToBKH ONpenensioT o Gopmyie

(v, OI)_ (29)

3ace. 1000

N uenons3yroT A pacu€roB (GOpMyIIbl U3 TaOIHIIBI /.

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

Marepuain dopmyiia pacuéra O6o3HaueHus
1 2 3




Jluct, neHra wim a-b-L- M — macca, kr;
oJjioca M = ab---q a, b — momane ceuenns
10¢ Marepuaia, MM,
L — muna nwcra, JTEHTHI WA
MIOJIOCHI, MM;
J — IUIOTHOCTH MaTepuana, F/CMZ;
10° - nepeBoaHO KOdDPHULMEHT.
IIpooonsicenue mabauyvl 7
1 2 3
KBanparHsrii az-L-q a° — IIoMmaNs ceyeHus, MM
o Y e
Kpyruslii mpyTok M = 0,7854-a2-L-q
- 106
10 " 2 2
€CTUTPaHHbBIN 0,866-S2-L- q S° — pasmep mox K04, MM".
IIPYTOK M = 106
Tpyba Iy 0,7854 - (az —d2 ) -L-q 0,7854(n°—d?) —Znnoma;[b
= 10 Marepuaia, MMm”.

OO0BEM TEXHOTOTUYECKOM 3aTOTOBKH CKIIABIBACTCS U3 CIICTYIOIINX JIEMEHTOB:

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

rae V, — 00bEM IOKOBKU;

Vo6p. — 00bEM MeTaILIa Ha 00PYOKH;

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

(30)

V,, — 06BéM MeTanna Ha yrap (3aBUCHT OT CII0co0a HarpeBa).

OGBEM TTOKOBKH (M) PacCUUTBIBACTCS:

V =V, +Vnp. +V

rae V, — 00bEM roToBoil 1eTanu o 4epTexy;

V,,. — 00bEM MeTasIa Ha IPUITYCKHY;

V yon. — 00BEM MeTaIIIA HA JOIMYCKHU;

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

+V,, (31)

oon.




[IpakTuyecku o0OOBEM TIOKOBKM OIpEAENsIeTcs TaKUM O00pa3oM: IOKOBKa
pazOupaercss Ha reomeTpuyeckue QUrypbl, 00BEM KOTOPBIX OMpeneNsieTcsl IO
COOTBETCTBYIOLIUM (OpMYIIaMm.

Pa3mepbl mnpunyckoB M JOMYCKOB PErVIAMEHTUPOBAHbI T'OCYAapCTBEHHBIM
cragaaptoMm. [lpu cBOOOIHON KOBKE Ha MOJIOTaX NPUIYCKM HAa MEXaHUYECKYIO

00paboTKy OMpeeNstoT TakK:
HA MOIWUHY NOKOBKU Ulu ouamemp nokosexu (/)
S, =0,06 77 +0,0017L + 2,8; (32)
Ha onuny noxkosku (L)
0, =0,08/7 +0,002L +10. (33)
IIpn cBOOOIHON KOBKE Ha IMpeccax MPUIYCKH HAa MEXAHMUYECKYI0 00paboTKy

OIPCACIAIOTCSA TaK:

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

Jlonycky Ha Ky3HEUHYI0 00paboTKy (MM) IIpH M3rOTOBJICHHUH JIeTajell KOBKOW Ha
MOJIOTaX MOKHO OMPEEINSTh M0 CIECTYIOIIUM (GOpMYyIIaMm:

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

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



IIpedenvrulii Ouamemp unyu moruHa NOKOBKU

=4+ A (38)

IIpeoenvuas onuna nokosku L

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

a) MpU KOBKE O] MOJIOTOM

2 he
V5. =0,30b% -h; (40)
0) Mpu KOBKE IO/ MPECCOM
2 e
V5. =0,26b7 -h; (41)
riae b — mmpuHa 3aroToBKH;
h — BbICOTa 3arOTOBKH.
2) Ui MWIAHAPUYECKUX CCUCHUM:
a) MPU KOBKE 0]l MOJIOTOM
3.
Voﬁp_ =0,23/17; (42)
0) mpu KOBKE IOJ1 TPeECCOM
3
V5. =0.2L17". (43)

Jliis ompeneneHuss OTXOAOB Ha OOpPYOKY MOXKHO BOCIIOJIB30BAThCSl JTaHHBIMHU
TadmuIs 8.



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

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

IIpooonsicenue mabauyvr 8

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

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

["aeuHbIe KITFOUH, TOKOBKH TUIIA TIATYHOB 15,0-18,0
Peruaru crnoskHbI€ MATYHBI, KPUBOIITUITBI 18,0-25,0
KonenyaTsie Basibl, ppluaru 25,0-30,0

OO0BEM BBICEUKH (BBIAPHI) MPH 00pa30BaHUM OTBEPCTHUS B TMOKOBKAaX 3aBHCUT OT
croco0a U3roTOBIIEHUS IIOKOBOK.
Ecnmu mpumensiercs mpommBKa ¢ TOJAKIAJHBIMA KOJIBLAMH, TO OOBEM BBIAPHI

(cm’)
V, =(0,5+0,6)d°,.-h, (44)

rae d,, — InaMeTp MpOIIUBKY;

h — BeicOTa HpOHIHBaeMOﬁ 3aroToOBKH.

Ecan IMPUMCHACTCSA IPOIIHMBKaA 0e3 MOAKJIAAHOTO KOJblla C KaHTOBKOM

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

, 3
O0béM morepp MeTayuia Ha yrap (CM°) 3aBUCHT OT crocoba HarpeBa H

OIIPCACIIACTCA TaK!:



la (Vn +Vos. )J

7100 9

IZie o — IIOTEPU MeTajula Ha yrap, % K Macce 3arOTOBKH;
V6. — 1OTEPH Ha OOpYyOKHM, Ha OOJOM IPM IUTAMIIOBKE M BBICEYKE, €CIM OHH

HUMCIOTCA.

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

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

[Torepu 3a ogun
Crnioco6 Harpesa HarpeB JUIsl 3arOTOBKH
U3 CTaIH
Harpes B kaMepHOU 11e4H ¢ HE(PTIHBIM OTOIIEHUEM 2,5
HarpeB B MeTonueckoi nevu ¢ He()TIHBIM OTOIUIEHUEM 2,0
Harpes B kamepHOIi ra30BOi neun 2,0
Harpe B MeTo1MueCcKOM ra30BOM Ie4n 1,5
Harpes B neun ¢ BOCCTAaHOBUTEIILHOW CPEAOMN 0,1
DJIeKTpOHArpeB MeYHON 1,0
DNEKTPOHArpeB KOHTAKTHBIN 0,25
NHayKIIMOHHBIN HATPEB T.B.4. 0,2
Harpes B pacnaBax cosieil 1 METAJUIOB 0,1

IIpy MenkocepuiitHOM M €IMHUYHOM IIPOU3BOACTBE HOPMY pacxoja MeTauia Ipu
U3TOTOBJICHUU JETajed KOBKOM pPACCUUTBHIBAIOT C I[PUMEHCHUEM YKPYIHEHHBIX
KO3(QQHUIMEHTOB, XapaKTEpU3YIOLUIMX OTXOAbl M IOTEpPU MeTaula B Ky3HEUYHOM H

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

rae M,,. —Macca TeXHOJOTHYeCKOM 3arOTOBKH, KT
K,.. —xo3dduimenT 3aroToBUTENHHBIX MTOTEPh, XaPAKTEPU3YIOIINX OTXOJIBI METAIIIA

ITpU PE3KEC 3ar0TOBOK.

M3a2.:Mn'K0’ (48)



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

CIIOKHOCTH U c1oco0a IMPONU3BOJICTBA.

3nauenue K, /uid cBOOOIHON KOBKM JAIOTCA B CIPAaBOYHMKAX 1o 12 rpynmnam

MOKOBOK. YacTh u3 HUX NpuBeneHa B Tabmuie 10.

Tabnuya 10 — 3nauenus koag@duyuenma mexHoI02UYeCKUx 0mxo008 npu KogKe

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

Bonpocsl u 3aganus:
ba3oBblii ypoBEHb

3aoaua 1

Onpenenuth HOPMY pacxoma W KOIP(GUIMEHT WUCIOJIB30BAHUS MeETaia MpH
W3TOTOBJICHUU JIETAIM METOJIOM CBOOOJHON KOBKH TOJ TIpeccoM. VIcXoaHbIe TaHHBIC:
yuCThIA Bec AeTanu 89,2 kr. /leranb M3roTaBaMBaeTCAd U3 KBagpaTHOM ctand. J[nuHa
nertann 860 Mm, ctopoHa — 120 MM, nuameTp OTBEpPCTHS, MPOMMUIMBAEMOro 0e3
noakiIaaHoro konbima — 40 Mm, BbicoTa — 60 MM. OOBEM JOMYCKOB M HaIlycKa
cocrasisier 408 cm’. HarpeB 3aroToBKH OCYIIECTBISAETCS B METOAUYECKON TEUYH C

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

3aoaua 2




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

1. YucTeiii Bec getanu — 13,6 Kr.

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

Harpes 3arotoBku — MHIYKIIMOHHBIN.

o a0k~ wb

3aroToBUTEIbHBIC OTXOAbI cOCTaBIA0T 0,4 Kr.

3aoaua 3

Omnpenenuth HOPMY pacxofa M KOIPOUIIMEHT HCIOJB30BAHUS MeETala MpHU
W3TOTOBJICHUH 3arOTOBKU JIETAT METOJOM CBOOOHOM KOBKH MO]I TPECCOM.

HUcxonnpie 1aHHBIC:

1. YwmcTerii Bec metanu — 3,6 KT.

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

. JlmameTp mpommBaeMoro CKBO3HOro OTBepcTus — 18 Mmm.

[ToBbILICHHBI YPOBEHD

3aoaua 1

OnpenenanTs HOPMY pacxoja MeTajjla MpU M3TOTOBJICHMM TMOKOBKM W3 CIIHMTKA
ctanu. MicxoHble TaHHBIE:

1. Macca nmokoBku — 12,5 kr.

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

3. CnuTOK HarpeBaroT B KAaMEPHOI 1Me4n ¢ HePTIHBIM OTOTUICHUEM.

3aoaua 2
Paccuntath HOpMy pacxoia MeTalia B YCIOBUSAX €IUHUYHOIO MPOM3BOICTBA.
[lokoBka wu3roroBisercss myreM oOceuykn KpaeB. Macca nokoBku — 12,6 Kr.

Koadunment 3arotoButensHbix moteps — 1,2.



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

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

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

JlonoJHUTEbLHAS JIUTEpaTypa:

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

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

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

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

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

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

IIpakTnyeckoe 3ansitue 8. HopMupoBaHue pacxoaa MeTasia Npy IITAMIOBKe
Henn 3aHATHSA: U3YUUTh TEOPETUUYECKUE MOJOKEHUS 10 TEME 3aHATHS.


https://openedu.ru/

TeopeTuyeckas 4acTb
Hopwma pacxoma metaiuia nmpu mITaMIoBKE HA MOJIOTaX M Ipeccax ONMpenesaeTCs

o ¢popmye

H=M_6,-M,_, (49)

rae M,,. — Macca 3aroTOBKH;

M, , —Macca 3aroTOBUTENLHBIX OTXO/0B.

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

M3a2. = — ' (50)

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

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

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

V, —00béM MeTana Ha yrap.

OO0BEM IMOKOBKH ONPEICIACTCS [0 YEPTEKY M CKIAIBIBACTCS U3 00bEMa TOTOBOM
JeTald TUTIOC TPHMITYCK HA MEXaHHWYECKyl0 00pabOTKy W HalyCcK IpH Topsdeit
IITAMITOBKE:

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

e Vyem — 00BEM TOTOBOM JI€TANIHN;



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

V yon. — 00BEM MeTaIIIA HA JOIYCKH.

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

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

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

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

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

TSDKECTHU BBIILJIaBA 00JIOS B MarasuH;

F — ruromas cedeHus KaHaBKU, MM’

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

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

ITpu macce mokoBok oT 3,5 kr 10 20 kr 00béM MmeTamia Ha kiemeBuny (V)
HAXOJUTCSl YMHOKEHHUEM IUIOUIaJM MonepeyHoro ceyenust 3arotoBku Ha 0,5-0,8, eé
JMaMeTpa WM CTOPOHBI KBaJpaTa.

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

_Mn .PK

MKJZ T aAA !
' 100

(54)

rac PK — OTHOIICHHMEC MACChl KICHICBHMHBI K MAacCC€ IIOKOBKH, %, MNPUHUMACTCA 110

TaHHBIM Ta0IuIe! 11.

Tabnuya 11 — Omxo0vl Memanna Ha KlewesuHy npu Wmamnoske Ha MoJomax

Macca ‘ Knemesuna ‘ OtHonleHne Maccel




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

Bonpocel u 3a5aHus:
ba3oBblii ypOoBEHb

3aoaua 1

OnpenenuTh HOPMY pacxoga MeTauia U KOIPQPUIMEHT HCIONH30BAHUS TPH
HITAMIIOBKEe Ha Mpeccax. McxoaHble JaHHBIE: Macca JAeTaiu 1Mo ueprexy — 29.4 kr;
JIeTallb U3TOTaBIMBACTCS U3 KPYIJION CTalld U UMeeT pasmepsl: L — 260mmMm, auamerp
otrBepcTusi — 16 mm. [Ipunyck Ha MexaHUYEeCKyl0 00pabOTKy JeTadu IO CEYEHHUIo — 3
MM, II0 miuHe getand — 4 mm. IDlmomane cedyenms oOJoMHOM kaHaBku — 10 CMZ,
NepUMeTp IMTaMIoOBKU 1o Jymcty obmost — 40 cm. KoaddunueHt 3amoaHeHUsS
oOnoiiHoi kaHaBku — 0,8. HarpeB 3aroToBKHM OCYIIECTBIISETCSA B KaMEpPHOW IMEYH C

HC(l)THHBIM OTOIIVICHUCM.

3aoaua 2

Paccuntath 3KOHOMHIO MeTajuia MpH 3aMeHE CBOOOJHOW KOBKH IOJ MOJOTOM
mTamMnoBkoi. OmnpenenuTs Kod(PPHUIMEHT HCMOIb30BaHUS MeETalljla U BO BTOPOM
ciay4dae. McxoaHbie TaHHBIE:

1. Yucteiii Bec aetanu — 22,4 Kr.

2. Jleranb M3rOTaBIMUBACTCS U3 KPYTJIOM CTAJIH.

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

4. Tlpunmycku Ha MEXaHWYECKYyl o0paboTKy mpu mrTammnoBke Ha 40 % MeHbIIe,

4YeM MIpU CBOOOTHON KOBKE.



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

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

7. JlnuHa TUHUM, OTIUCHIBAEMOM BOKPYT IITAMITYEMON JETaN IEHTPOM TSHKECTH
MOCTHKa OOJIOMHOM KaHAaBKH — 125 MMm.

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

9. Ilnomans ceyeHus Marasuaa o0JioiiHON KaHaBku — 140 MM,

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

11. HarpeB 3aroToBKM Kak Ipu KOBKE, TaK U IPU ILITAMIOBKE — MHIYKLIMOHHBIM.

[ToBbILICHHBI YPOBEHD

3aoaua 1

Paccuntath HOpMY pacxoja MeTaula Ha u3Jenne U oO0muid KodpPUImeHT
UCIIOJIb30BaHMST MeETajula TMpU  YCIOBUHM, YTO U3JEJIHE BKIIOYAET JIE€TajH,
M3rOTaBJIMBACMbIC IITAMITIOBKOM, CBOOOIHOM KOBKOM M TUTHEM. MICXOIHBIC TaHHBIE:

- YHCTBIM BEC IMITAMIIOBAHHBIX JeTajied B u3aenun — 120 kr;

- 4YHCTBIN BEC JieTalel, moIydyaeMbIX cBOOOHOM KOBKOM — 210 Kr;

- YHCTBIN BeC IUTHIX aerancii — 320 kr;

- ko3¢ dunmeHT ucnosb30BaHUs MeTallIa mpy mrammnoBke — 0,75;

- 1pu cBoOoHO KOBKe — 0,68;

- mpu nuthe — 0,6.

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

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

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

JonoHuTebHAS JIUTEPATYpA:

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

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



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

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

TEMA 2. TEXHUKO-TEXHOJIOTTMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUS.
MNPAKTUYECKOE 3AHATHUE 9. HOPMUPOBAHUE PACXOJA TOIIVIMBHO-
QHEPI'ETUYECKHUX PECYPCOB 1 IIYTU UX OKOHOMHUU
Henp 3aHATHA: U3YYUTh TEOPETUYECCKUE TOJIOKEHUS 10 TEME 3aHATHS.

TeopeTuyeckas 4acTb
ToIMBOroproure BEUIECTBA  BBIACIHAKOT MPU  CKUIAHUM  3HAYUTEJBHOE
KOJIMYECTBO TEIUIOTHI, KOTOpast UCIIOJIB3YETCSI HEMOCPEACTBEHHO B TEXHOJOTMYECKUX
npoliieccax Wiau mpeoOpaszyercs B Jipyrue Buibl 3Hepruu. K TOmimBy, Kak MpaBuio,
OTHOCAT TE€ TOPIXOYME BELIECTBA, KOTOPHIE AOCTATOYHO IIMPOKO PaCHPOCTPAHEHBI B


https://openedu.ru/

IPUPOJIE U OCHOBHOM COCTaBHOM YacCThIO KOTOPBIX SBJISIETCS YIiIepoA: Topd, Oypslil u
KaMEeHHBIN yroib, HeQTh U HePTEMPOAYKTHI (Ma3yT, OCH3UH), IPUPOTHBIN T'a3.

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

Pacxon

A 4 A 4

Tomnusa DNEKTPOIHEPTUU
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Pucynok 5 — HanpaBnenus pacxoa TOIUIMBA U JJIEKTPOIHEPTUU
Pacxopn, TonBa HOpMUpYeETCs B YCIIOBHOM TOILUIMBE (IIPU CKUTAaHUU | KT TaKOro
torumBa Boiensiercst 7 000 kkan Teria). B pacuérax Bce BUbl HATYpajIbHOIO TOILUIUBA
HPUBOJIATCS K YCIOBHOMY U€pe3 KaTOpUIHBIE 3KBUBAJIEHTHI (PacXo/l HATYpaJIbHOTO
TOIJIMBA YMHOKAETCS Ha KaJIOPUIHBINA 3KBUBaJIEHT). KanopuiiHble S5KBUBaJIEHTbI
OIPEAEISIETCS] OTHOLIEHUEM TEIUIOTBOPHOI CLIOCOOHOCTH HaTypaJlbHOT'O TOILUINBA K
TEMJIOTBOPHON CIIOCOOHOCTH YCJIOBHOT'O TOIUIMBA. TerIoTBOpHas CliocOOHOCTh
HATYPaJIbHOT'O TOIUIMBA PA3JINYHA, ONPEAEIISIETCS IO COOTBETCTBYIOIIMM CIIPABOYHHUKAM.
Hanpumep, TenoTBopHast criocOOHOCTB TOHEIIKOTO [UTMHHOTIIAMEHHOTO YIJISt
coctaisieT 5 000-5 700 kkai/kr, Tomero — 6 300—6 700 kkan/Kr # T.1I.



Bomnpocsl 1 3aganus:

ba3oBblii ypoBEHb

1. Onwumure NMopsAIoK pacu€ra HOPMBI pacxojia TOIJIMBA Ha IUJIaBKy METajlia U
Ha BRIPA0OTKY Tmapa.

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

3. HazoBuTe OCHOBHBIE COCTABJISIONIME HOPM pacxoja JJICKTPOIHEPTUU Ha
OCBEIIICHHE.

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

CHnuCoK JuTEepaTypbl, pEKOMEHAYeMblil K HCIOJb30BAHUIO 110 TAHHOH TeMe
OcHoBHas1 iuTEparypa:

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

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

JlonoJHUTEbLHAS JINTEpaTypa:

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

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

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

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

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

IIpakTuyeckoe 3ansitue 10. HOPMUPOBAHUE PACXOJIA TOIIJIMBHO-
QHEPTETUYECKUX PECYPCOB U IIYTU UX SKOHOMUH
(IMPOJOJI’KEHMUE)
Lesb 3aHATHA: U3YUYUTh TEOPETUUECKHE MTOJIOKEHUS [T0 TEME 3aHATHUS.

TeopeTuyeckas 4acTb
Memoouueckue yxazanus K blnOJIHEHUI) 3A0aY

1. OO1iee KOMMYECTBO TOIUIMBA, C)KUTAEMOI'0 B TUIABWJIBHOM TMEYU ONPEHEISIOT
o ¢popmyse

— ql ) Q.u + q5 ) tnjz
! Q: _(qz +05 +q4)

(84)

rae B, — o0Iee KOJHYECTBO TOIINBA, COKMTAEMOTI0 B IJIABUIIBHOM IIE€YH, KT
(1 — HOpPMATHB ITOJIE3HOI'O PAacXoja TeIuIa, KKal;
Q,, — Bec MeTa103aBajIKH, T;

(s — HOPMATHB MMOTEPH TEILIA B OKPYKAIOIIYIO Cpey, KK/,
t,, — BpeMs IUIaBKH, 4yac;



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

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

2. Pacxox TomnmBa B HarpeBaTeIbHBIX MeYax onpenessiercs no Gopmyie

B — ql ) Q3 + q5 .tH.sae.
QK &

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

Q, — Bec MeTaia HarpeBaeMoi 3aroTOBKH, KT,

K, — x0odppuIHeHT, yuduTHIBAIOMUI OTHEM TEIUIa B TOIKE HArpeBaTeIbHON
neyu;

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

3. HopMatuB mosie3Horo pacxoja Teria onpeaestoT no hopmyse

ql = C(tK _tH )’ (86)

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

t, — HayanbHasg TeMIiepaTypa Harpesa mMetaiuia, °C.

Bonpocsl u 3aganus:
ba3oBbIi1 ypoBeHb

3aoaua 1

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

torutiBa — 2 080 kkaJ/Kr.



3aoaua 2

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

YUUTBIBAIONIUI OTHEM Teria B Tonke meun — 0,38, moTepu B OKPYKAMOIIYIO Cpeay —
79 566 kkain/u.

IToBbIIEHHBIN YPOBEHB

3aoaua 1

OmnpenenuTsh HOPMATHB TOJE3HOTO pacxoja TEIUla B HArpeBaTEIbHOW MeYn
TEPMUYECKOTO 11€Xa, ECIIHU:

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

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

3) HauanpHas TemIeparypa Harpesa merania — 22°C.

Cnmcox quTepaTypsbl, peKOMEHyeMblii K MCII0/Ib30BaHUIO 110 JaHHOH TeMe
OcHoBHas1 JInTEepaTypa:

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

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

JlonoJHUTEIbLHAS JINTEpaTypa:

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

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

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

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

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe
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TEMA 2. TEXHUKO-TEXHOJIOTUYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEKEHUA.

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

He.ﬂb 3AHATUSA: U3YUYUTHb TCOPETUIYCCKUC ITOJIOKCHUS 110 TEMEC 3aHATHA.

Bonpocsl u 3aganus:
ba3oBblii ypoBEHb

3aoaua 1
Paccuntath HOpMY pacxoja TOIUIMBA Ha BBIpAOOTKY 1 T cTaHAapTHOTO Mapa,

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

3aoaua 2

OmnpenenuTh MOTPEOHOCT B TOIUTMBE HA OTONMUTEIBHBIA CE30H ISl 3AaHUS, SCIIHU:
ero HapyXHbI 00bM — 47 860 M°, yuensHas Temmoas xapaxrepuctuka — 0,350
KKall/d-M°, MPOIOIKHTEIBHOCTh OTONMHTENBHOrO Ce30Ha — 230 [H., CpemHss
TEMIIepaTypa HapyXXHOTO BO3AyXa OTONHUTeNbHOro ce3oHa — —14°C, TpeOyemas

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



Memoouueckue ykazanus K ébtnojiHeHuio 3aoau 1, 2

1. Hopma pacxoja TominBa Ha BeIpaOOTKY 1 T cTaHIapTHOTO Mapa OompeaesseTcs
o ¢popmyre
_ P-1000

H="""7,
7000 (87)

rie H — HOpma pacxona TommBa Ha BEIpaOOTKY 1 T cTaHAapTHOTO mapa, Kr/T;
P — pacxon HaTypanbHOro TOIUIMBA HA MPOM3BOACTBO 1 T cTaHmapTHOro mapa,

KKaJI/KT.

Pacxon HatypanpHOTO TOIUIMBA HA TPOU3BOACTBO 1 T cTaHmapTHOTO napa:

640
4

rac 640 — KOJIMYECTBO KKalJl, HeO6XOIlI/IMI:aIX IJIA IOJYYCHUA CTAHAAPTHOI'O I1apa € 1 xr
KHUIKOCTH,

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

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

BbIpa0OTKY 1 T cTaHIapTHOIO Mapa:

640-1000
H=——""=914y.
7000+, /4 (89)

2. TlorpeOHOCTP B TOIUIMBE HA OTOMMUTENBHBIA CE30H PACCUUTHIBACTCSA IIO
bopmyne
m=Vv-7t,-t,) H, 107, (90)

rne /1 — noTpeOHOCTh B TOIIMBE HA OTOMHUTEIIBHBIN CE30H, T;
V — HapyXHBII 00BEM 31aHUS, M3;
[ — IpOI0KUTETLHOCTh OTOMMTEILHOTO CE30Ha, JTH.
t, — cpenHss Temiiepatypa HapyxHas, °C;

t,, — BHyTpeHHss Temieparypa, °C;



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

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

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

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

n — KIIJI KOTeJIbHON YCTaHOBKH.

Yem Oombiie KyOaTypa 3MaHUS U TEIUIEC KIMMATHYSCKUN paliOH, T€M MEHBIIE
yZA€JIbHAs TEIUIOBas XapaKTEPUCTUKA 31aHMS, a, CIIEIOBATEIbHO, U HOPMATUB Pacxoaa
TOIUIMBA 3a CYTKH.

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

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

3aoaua 3

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

cBeToBOro noroka — 0,5.

3aoaua 4

PaccuntaTh MOUTHOCTD JaMII, TPEOYEMBIX ISl OCBELLEHUS, TIPU YCIOBUHU, YTO:
1) cBeTOBOI MOTOK, U3Ty4aeMblii Bcemu tammnamu — 150 000 im;

2) MOIIHOCTH Kax o0 mamimbsl — 150 BT;

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

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

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



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

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

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

Tk 2

u

rae F — cBeTOBOIf MOTOK, U3JIy4aeMblil BCEMHU JIAMITAMHU, JIM;
E — ocBenmiénnocTh paboyero Mecta (1o HOpMe OCBEIIEHHOCTH), JIK;
S — oAb OCBEIIEHNS, MZ;
K, — xoa¢ppunment 3amaca;

K, — k03¢ HUIIMEHT NCTIOTB30BaHMS CBETOBOTO MOTOKA.

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

Jlrokc (JIK) — eMHUIIA OCBEIIEHHOCTH (OCBEIIEHHOCTh MOBEPXHOCTH TUIOMIAbI0 1
M’ IIPU CBETOBOM TOTOKE MMAJIAI0IIEero Ha He€ u3mydeHus 1 jim).

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

dopmyna

F.
= 3

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

HaIIPsAXKCHUA, JIM.

Hopwma pacxoa sIeKTpOoSHEPIHH Ha OCBELICHHE PACCUUTHIBAETCS 110 (OpMYyIIe
H=P-t-K, 107, (94)

rne H — HopMa pacxoja 3JIeKTpo3Hepruu, KBT;



P — MoutHOCTB Beex Jiami [t ocBeleHus, BT

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

K, — xod>pduuueHT, y4YuUTHIBAIONIMI HEPABHOMEPHOCTh TOPEHMs JamIil B
paccmaTpuBaeMbli IEPUO]] BPEMEHH;

10" - nepeBoHoit KO3 durmenT, BT B kBT.

3aoaua 6

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

onepanuii — 0,2 .

3aoaua 7

Onpenenutb HOPMY pacxofa AJIEKTPOIHEPTrHU MNpU IITAMIOBKE JAeTalied Ha
MEXaHHUYECKHX TPeccax, eClid PacXoJ AIEKTPOIHEPTUU Ha OfauH pabouuit xox — 50
kBT-u; miomaar mramnyemeix getaited — 1 200cM; miomaab HEMOABHKHOM
IOIIITAMITOBOYHOM TnThl — 400 cm?; KOX((UIMEHT 3aIOTHEHHSI TUTOIIAIU TUIATHI —
0,9; pacxon s7EKTpO’HEPTrUU Ha OJUH XoiocTod xon — 20 kBT-u; MOIIHOCTH HpH

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

1. Hopma pacxoma >HeKTpO’HEpruH Juisi mojdydeHuss 1 T KUIKOM cTaiiu

paccuuThIBaeTCs 1Mo popmyIie

H:&'tO‘Nx'tx’ (95)
n

rne H — HopMma pacxopa 3JieKTposHeprun, KBt u;
No — mose3H0 HCoab3yeMasi MOIIIHOCTh 3JICKTPOIICYH TPH IIaBKe, KBT;
to — MPOOIDKUTENHHOCTD TUIABKH, U;
) — KO3 (HUITUEHT MOJIE3HOTO ICHCTBHS MEYH;
N, — MOIIHOCTH MpH padoTe MeYr Ha XOJIOCTOM X0y, KBT;

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



2. Hopmy pacxona 3JEKTPOSHEPTHU MpU INTAMIIOBKE JeTaleil ONpeAensioT
CIeIYIOLIUM 00pa3oMm:

H=P, +P_ +P

ecn ! (96)
rac pr — pacxond 3JICKTPOIHCPIrUU Ha pa60111zle XO0Obl IIPpHU IITAMIIOBKC z[eTaneﬁ,

KBT u4;
P, — pacxon 3JIeKTpOIHEPIUU HA XOJIOCThIE XO/bl, KBT-4;

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

Pacxon anekTposnepruu Ha paboure XObl:

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

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

N, — 4UCJI0 XOO40B.

Uuciio X0JM0CTHIX X0/I0B U pabOUYUX XOJI0B OJIMHAKOBOE.



Pacxon QJICKTPOSHCPIUH HAa BCIIOMOTATCIIBHBIC OIICpalu:

Pecn - Nxx .tscn’ (100)

rae N, — MOITHOCTB IIPH XOJOCTOM X01e, KBT;

tscn — BPEMS Ha BCIIOMOTATENIbHBIE ONEPALUH, Y.

3aoaua 67

OnpenennTb MOTPeOHOCTh B TOIJIMBE HA OTONMMTEIbHBIM CE30H JIJISi OTOIICHUS
3/1aHUN COBPEMEHHOW U CTapoi 3aCTPOIKHU, KOTOpble HaxoAsTcs Bo || kinMaTuyeckom
paroHe.

1. HapyxHb1it 00bEM 31aHHS 110 BApHAHTaM IpecTaBiieH B Tadimie 19.

2. KIT]I oTronuTensHON YCTaHOBKH OINpEeseTcs 1Mo AaHHBIM Tabmauibl 20.

3. IIpoAOMKUTEILHOCTh OTONUTENIBHOTO CE30Ha — 235 JTHEH.

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

5. Tpebyemast BHyTpeHHsA TemnepaTypa — mitoc 16°C.

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

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

paboTaronieil Ha TBEPAOM TOILIIUBE.

Tabauya 19 — Hapyoichbiil 060vém 30anus no eapuanmam

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




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

=

E><9‘<'%O“UEIOE

=
=
E

W
¢
0

Tabauya 20 — Kosgpgpuyuenm nonezrnoco 0eticmeus OmonumeibHuixX YCmaHo80K

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

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

” m 3
VY nenpHas TemoBas XapaKTepUCTHKA 3AaHUH 00bEMOM, M

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




3aoaua 68

OnpenenuTs SKOHOMHUIO 3JIEKTPOSHEPTMU MpPH INTAMIOBKE JAeTalied B pe3yJbTaTe
W3MEHEHMSI OPraHU3allMOHHO-TEXHUYECKUX YCJIOBHM MPOU3BOACTBA, €CIU HMEIOTCS
JaHHbIE:

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

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

3) pacxoj 3JIEeKTPOIHEPTHH Ha OJMH X0JocTor Xoa — 20 kBT-4;

4) MOUIHOCTB IPHU X0JIOCTOM Xx0ji¢ — 10 KBT-4; BpeMs Ha BCIIOMOTaTEeIbHBIE ONEPaIHH
-0,54.

Tabauya 22 — HcxooHnvie 0anuble 0715 paciéma HOpM pacxood d1eKmpodIHepeUU

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

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

[ToBbIlIEHHBIN YPOBEHB

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K HUCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JIuTEpaTypa:

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

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



JlonoHUTeILHAS JJUTEpaTypa:

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

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

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

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

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

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

IIpakTuyeckoe 3ansaTue 12. HopmupoBanue pacxoaa chIpbsi U NPOAYKIIUH XUMUYECKOH
NPOMBIILIEHHOCTH ¥ MYTH UX IKOHOMHH
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

TeopeTuyeckas 4acTb


https://openedu.ru/

OCHOBOIl TEXHOJOTUM XUMHUYECKOTO IPOU3BOJICTBA SBISIOTCS XUMHUYECKHUE METO]IbI
BO3JICUCTBUS HA MPEIMET TPyAa, KOTOPHIE MMO3BOJISIIOT U3MEHUTh UX BEUIECTBEHHbIN COCTaB,
arperaTHoe COCTOSIHUE U B pe3ysbTaTe MoIy4yaTh BEllecTBa U MaTepualbl C UHBIMU (DU3HKO-
XUMHYECKUMHU  cBOMcTBaMU. [Ipomecchl XMMHUYECKOro BO3JACHCTBUS TMPOTEKAIOT B
CHEIUAIBHBIX anmaparax MW KOMIUIEKCaX CHenu(pUIecKoro Ha3zHaueHUs. BOJIBIIMHCTBO
XUMHYECKUX IPOU3BOJCTB OTHOCUTCS K IPOU3BOJCTBAM HENpPEpPBIBHOrO THma. s HuUX
XapaKTepHbl JOCTATOYHO y3Kas CHELUaIM3alus U BbICOKAas KOHLEHTpALMs [POU3BOJCTBA.
Hcxons n3 TpeboBaHMIl OXpaHbl OKpY’Kalolled Cpenbl, BpPEeIHbIE MPOU3BOJICTBA, B TOM
quclie XMMUYECKasi MPOMBIIIIEHHOCTh, OPTraHU30BaHbI 110 3aMKHYTOMY LIUKITY.

[To xapakTepy noTpeOIeHUS XUMUYECKYIO MPOAYKIIMIO MOXHO KJacCu(UIIUPOBATh Ha
JBa BHJAa — CBIphE, Marepualibl, nosyhabpukaTsl, HU3AENUs, KOTOPbIE MPOU3BOASATCS U
NOTpeOJIAIOTCS. B CaMOM  XMMHMYECKOW IPOMBILUIEHHOCTH; HNPOAYKLUS, KOTopas
MIPOU3BOJUTCS B OTpaciIX XHMHUYECKOH NPOMBILIUIEHHOCTH, HO MOTPeOseTcss B IpPYrux
orpacisix. K mepBoMy BHIYy OTHOCATCS, HalpuUMeEp, KUCIOTHI, IIEIOYH, KO BTOPOMY —
IJJACTUYECKUE MAcCChl, JIAKOKPACOYHbIE MOKpPBITUs. Takoe pa3leneHue HOCUT YCIOBHBIN
xapakrep. OHO HEOOXOUMO Jisi TOTO, YTOOBI MOKa3aTh PAa3IMuMsi B METOJAaX M crocobax
HOPMHUPOBAHUS PACX0/la XUMHUYECKOTO ChIPbS, MATEPUAIIOB U MPOAYKLHH, TOJIy4aeMOl U3
HUX.

Hopwma pacxona 1akoKpaco4HbIX MaT€pUaJIOB Ha U3JIEINE OnpenenseTcs no popmyne

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

rne H —HopMa pacxojia JJaKOKpaCOYHBIX MaTE€PHUaJIOB, T/U3/IETIHE;
N — KOJIMYECTBO CJIOEB MOKPBITHUSA;
. o 2.
d — ymenbHBIN pacxo/ JJAKOKPACOYHOTO MaTepuaia pabodei BsI3KU, I/M*;

K, — ko3 dunmueHT noteps, onpenenseMsli o hopmyiie

100

K, =
" 100 - (102)

rje o — J0Jid MoTeps, %o.

VY nenpHbI pacxon JTAKOKPaCOYHOI0 Martepuaia omnpenensiercs oo
AKCIIEPUMEHTAIBHBIM IIyTEM, JIMOO pacyETHO-aHATUTHUYECKUM METOJIOM.

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

q :,u—}/-100’

p (103)



A€ M — TOJIIMHA CyXOU IJIEHKHU, MK;
, . U 3.
y — 00BbEMHBIN BEC CYXOH TUIEHKH, T/CM”,

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

Bonpoce! u 3aganus:
ba3oBblii ypoBEeHB
1. Onwumwmrte Nopsa0K pacy€éTa HOPM Pacxo0/ia JAKOKPACOUYHBIX MaTEPHUAJIOB.
2. TlosicHute OCHOBHBIE (HhaKTOPBI, OT KOTOPBHIX 3aBUCUT BEJIWYMHA HOPMBI pacxoja
JIJAKOKPAaCOYHBIX MaTE€pUaJIOB.

3. OxapaxTepu3yite MyTH 3KOHOMHUH JIAKOKPACOYHBIX MaTEpUAJIOB.

Cnucok JurepaTrypbl, peKOMEHAyeMbIi K UCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiUuTEpaTypa:
Kynpun, b. Y. DnexTpocHabxeHne MpoOMBIIUIEHHBIX peanpustuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

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

JlonoHUTeILHAS JJUTEpaTypa:

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

backakos, A. I1. HerpaguimonHsie 1 BO30OHOBIsIEMbIE HCTOYHUKH dHEpruH [ Tekct] : yueo.
/ A. 11. backakoB , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

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

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

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



https://openedu.ru/

TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CIIOCOBbI U CPE/ICTBA
PECYPCOOHEPI'OCBEPEXEHMUS.

IIpakTuyeckoe 3anaTue 13. HopmupoBanue pacxoaa coIpbsi ¥ NPOAYKIIUH XUMUYECKOH
NMPOMBINLIEHHOCTH U IMYTH UX 3KOHOMUH (MPOAOKEeHHUE)
Heab 3aHATHSA: U3YUUTHh TEOPETUUECKHUE TTOTOKEHHS 110 TEME 3aHSITHSL.

Bonpocek! u 3apanus:
ba3oBblii ypoBEeHB

3aoaua 1

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

Bsi3kocTh — 41 %, ynenpHas HopMma pacxoza no 3amepam — 117 /M

3aoaua 2

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

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

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

3aoaua 3



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

3aoaua 4

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

1) mromaab OKpaIuBaeMOM MOBEPXHOCTH M3ACTUSI — 5 M

2) KOJHMYECTBO CIOEB HOKPBITUS — 2;

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

3aoaua 5
OnpenenuTh yAeIbHBINA PacxXo/l JAKOKPACOYHOTO MaTepraia B CICIYIOIIUX YCIOBHSIX:
. o o . 3 o 9
00BEMHBIN BeC cyxou TI€HKU — 1,7 r/cM”, cyxoil octaTok mpu paboueit BszkocTu — 30%.

Heo0x011MO0 Oay4nuTh NOKPBITHE TOIMHONW 20 MUKPOH.

3aoaua 6.

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

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

2) TPOLICHTHOE Pa3Be/ICHKE JAHHOTO JIAKOKPACOYHOIO MaTepuaia pactsoputesiem — 40 %.

[ToBbIlIEHHBIN YPOBEHB

3aoaua 1

OnpenenuTsh HOPMY pacxoja JIAKOKPACOYHOTO Marepuayia B paboyeil BS3KOCTH,
UCXOJISl U3 CIENYIOMIETO:

1) TonmuHa cyxo# mieHkd — 20 MK;

2) TUIOIIA/Ih, OKPAIIUBAEMOM MOBEPXHOCTH — 5 M

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

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

5) xoaddumuent moreps — 0,3;

6) YKCI0 OJIMHAKOBBIX IO TOJIIUHE CJI0EB OKPACKH — 2.

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

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



JlonoHUTeILHAS JJUTEpaTypa:

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

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

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

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

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

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

IIpakTyeckoe 3ansaTue 14. HopmupoBaHue pacxoaa CbIpbsi M NPOAYKIMH XHMHYECKOM
NPOMBINLIEHHOCTH U YTH HX JKOHOMHH (IIPOAOJIKeHHE)
Heap 3aHATHA: U3YUUTHh TEOPETUYECKHUE MTOTOKCHHS 110 TEME 3aHIATHSL.

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aoaua 1
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OnpenenuTh HOPMY pacxojia JaKOKPAaCOYHBIX MaTEpPUATIOB HAa OKPACKy U3JENUs MpHU
CJIETYIOIIHNX UCXOJHBIX JaHHBIX.

W3nenme coctout W3 5 nmeraineil, TpeOYIOIUX OKPACKY MPOMBIIUICHHBIMH 3MaJISMU.
Ncxonublie nanHble 11 pacu€Ta HOPM pacxojia peicTaBlIeHbl B Ta0muie 23.

Hetamu Ne 1, 2, 3, 5 okpaiuBaroTCcs METOJIOM pacibuieHus, aetainb Ne 4 — meTosioM
OKyHaHUs. YIeJbHbIe HOPMBI pacxoja JaKOKPACOYHBIX MaTEpHalOB IMPEACTABICHbI B
Tabmune 24.

OkpamivBaHue MPOU3BOJUTCS B JiBa CJOsl. 3arOTOBUTEIbHBIC TOTEPH MPHUHATH B
pazmepe 1 % oT 1moae3Horo pacxoja JaKOKpaCOYHbIX MaTEPUAJIOB.

Tabnuya 23 — Hcxoouvie OanHbie 018 pacuéma HOpM pacxooa JIAKOKPACOYHbIX MAMEPUATIO8

Howmep neranu HHELHB?;XEEE iﬁlgﬁquOH HaumenoBanue smanu
1 2 500 Hurtpoamans JTHO
2 3000 ABTOHHUTpOIMATH 624-¢
3 1 600 Hurposamans IM
4 8 500 Owmanp Y-1
5 3500 Hutposmans JTHO

Tabauya 24 —YoenvHvie HOpMbL pacxo0a 1AKOKPACOUHbIX MAMEPUANO8

H YnensHas H B T ipu okpacke
aMMEHOBAaHME MaTepuaia

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

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

cyxoit octatok — 40 %.

3aoaua 3

OnpenenuTh HOPMY pacxojia MOJUCTUPOJIA OJIOYHOTO HA U3TOTOBJIECHUE ACTANU, €CIIU
M3BECTHO, 4TO 00BEM 3TOM metamu cocrasiser 13,5 o KoaddunueHT ncronbp3oBaHus
nonuctupoia — 0,85.

3aoaua 4

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

3aoaua 5



W3 11MCcTOBOTrO TeTHMHAKCA HArOTAaBJIMBAKOTCS MPOKIaaku. ONpeneiuTh HOpMY pacxojia
TeTHHAKCAa Ha KOMILJIEKT MPOKJIJIOK.

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

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

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

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

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

JlonmoJHUTeIbHAA JINTepaTypa:

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

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

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

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

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

TEMA 2. TEXHUKO-TEXHOJIOTTMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOOHEPI'OCBEPEXEHMUS.

IIpakTuyeckoe 3ansaTue 15. TexHosoruyeckuii mpouecc Ha NpeANPUATHN
Heab 3aHATHSA: U3YUUTH TEOPETUUECKUE TTOJIOKEHUS 110 TEME 3aHSATHUS.
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Teoperuyeckas 4acTb

Bonpocek! u 3aganus:
ba30BbIi1 ypoBeHb

1. CocraBieHHe CXeMbl TEXHOJIOTUYECKOTO MpoIiecca.

2. AHanu3 CXeMbl.

3. BrlsiBIIeHHE HETOCTATKOB B aCTIEKTE pecypcocOepeKeHus
4. Cxema pecypcHBIX IOTOKOB.

Cnucok JuTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IaHHOH TeMe
OcHoBHasi IuTEpaTypa:

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

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

JlomoJIHUTeIbHAA JINTepaTypa:

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

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

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

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

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe
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TEMA 2. TEXHUKO-TEXHOJIOTUYECKHE CIIOCOBbI U CPE/ICTBA
PECYPCOOHEPI'OCBEPEXEHMUS.

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

TeopeTuyeckas 4acTb

Bonpocs! 1 3axanus:
ba3oBblii ypoBEeHb

Nzyuenne 'OCT P 54097-2010 Pecypcocbepexenue.

Hauny4ive gocTymHble TEXHOJIOTHH.

Merononorus unentudukanuu. O

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

N S

Cnucok JuTepaTrypbl, peKOMEHAyeMbIi K HUCIO0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEeparypa:
Kynpun, b. Y. DnexTpocHabxeHne MpoMbIIUIEHHBIX peanpusatuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.
Beromkun, A. I'. IIporeccsl U anmapaTsl 3alTUThI OKPYKAIOIIEH cpebl : yaed.mocodue / A.
I'. Beromkus. - M. : Beicir.mik., 2008. - 639 c.

JlonoHUTeILHAS JJUTEpaTypa:



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

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

HNHTepHET-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — B3BC «YHuBepcuteTckast OHOIHOTEKA OHITAHHY.
3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaIOT aCCOLMAIMH dIICKTPOHHBIX OMOIUOTEK
y4eOHbIX 3aBenieHuit u opranuzarnuii CKOO
4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 2. TEXHUKO-TEXHOJIOITHMYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOJSHEPI'OCBEPEKEHUA.

IIpakTyeckoe 3ansaTHe 17. CocTaBiieHHe JHEPreTHYECKOro NacnopTa u pa3padorka
3J1eMEHTOB NPOrpaMMbl JHeprocoepeKeHHus1 MpeAnpUATHA.
Heap 3aHATHA: U3YUUTHh TEOPETUUECKHUE MTOJOKEHUS 110 TEME 3aHSITHSL.

Bonpocs! 1 3axanus:

ba3oBblii ypoBEeHB
1. AHanuTudeckuil 0030p HOBEHIIMX MyOJMKanui B 00JacTu pecypcocOepekeHus

Ha OCHOBE 3KcIpecc-Tioncka B IHTepHeTe.


https://openedu.ru/

2. Omnpexnenenne cocTaBa JaHHBIX YHEPTETHYECKOTO MACTIOPTa U SHEPTOICKIapalny.
3. Pa3paboTka 3:1€eMEeHTOB POTrpaMMbl SHEPrOCOEPEIKEHUS MaJIOTr0 MPEATIPHUITHS.

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

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

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

JlonoHUTeILHAS JJUTEpaTypa:

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

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

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

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

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

TEMA 3. MEHE/UKMEHT PECYPCOOHEPI'OCBEPEXKEHMUS.

IMPAKTUYECKOE 3AHATHE 18. MEHE/UKMEHT PECYPCOB U
SHEPI'OMEHE/KMEHT
Henb 3aHATHA: U3YYUTh TEOPETUUECKUE IIOJIOKEHUS 110 TEME 3aHATHUS.
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Teoperuyeckas 4acTb

Bonpocek! u 3apanus:
ba30BbIi1 ypoBeHb

CucTteMbl MEHEIXKMEHTA KaueCTBa B PECYPCOIHEPTOCOCKPEIKECHHUH.
Hcnonp30BaHne HAUTYYIINX TOCTYIHBIX TEXHOJIOTHUHM U JTy4Illed MPAKTUKH.
OHEProMEHEIKMEHT, SHEPTOAYIUT U YHEPTOCEPBUC.

NHCTpyMeHTaIbHbBINA SHEProayInT.

[TpuGops! anst 3HEproaynuTa.

DHEPreTU4eCKil macmopT.

[Iporpamma B 00acTH sHEprocOepeskeHUs U YHEProdPPEKTHBHOCTH.
DHeproJexnapaus.

[Iporpammuoe obecnieuenue 11 3pHEKTUBHOTO KOHTPOJISI SHEPronoTpeOieHus

CoNo~WNE

Cnucok JurepaTrypbl, peKOMEHAyeMbIi K UCI0Jb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTEparypa:
Kynpun, b. Y. DnexTpocHabxeHne MpoMBIIUIEHHBIX Tpeanpustuii: yued. / b. . Kynpum. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

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

JlonoHUTeILHAS JJUTEpaTypa:

Cagponos, B. C. Texnonoruueckre npo0i1eMbl OXpaHbl OKPYKAIOLIECH cpelibl B
XUMHUYECKON TTpoMblIliuieHHOCTH [ Teker] : yue6. mocodue / B.C. Cadponos, I'.41.
Bboromomnosa, H.B. ®unaesa. - Kyiiosimes : Apuan. us-t, 1981. - 116 c.

backakos, A. I1. HetpaauimonHsie 1 BO30OHOBIsIEMbIE HCTOYHUKH dHEpruH [ Tekct] : yueo.
/ A. 11. BackakoB , B. A. Myn1. - M. : U/l BACTET, 2013. - 366 ¢

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

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

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